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S?ECI_!'IC:A'I.’ION
Cyclic Amine Derivatives and Their Use as Drugs

Field of the Invention . _

This invention relates to novel cyclic amine derivatives.

This invention also relates to chemokine receptor antagonists that may
be effective as a therapeutic agent and/or preventive agent for diseases such
as atherosclerosis, rheumatoid arthritis, psoriasis, asthma, ulcerative colitis,

nephritis (nephropathy), multiple sclerosis, pulmonary fibrosis, myoéarditis,

_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, smébth muscle cells, and mast cells,
at inflammatory sites. The chemokines can ‘be classified into two major
subfamilies, the CXC chemokines (or o-chemokines) and CC chemokines (or H~
chemokines), by the common location of the four conserved cysteine residues and
by the differences in the chromoscmal locations of the genes encoding them. The
first two cysteines of CXC chemokines are separated by one amino acid and those
of CC chemokines are adjacent. For example IL-8 (abbreviétion for interleukin-~8)
is a CXC chemokine, while the CC chemokines include MIP-la/p (abbreviation for
macrophage inflammatory protein-la/f), MCP-1 (abbreviation for monocyte
chemcattractant pro_tein-l) . and RANTES (abbreviation for regulated upon
activation, normal T-cell expre_ssed and secreted). There alsc exist chemokines
which do not f£all into either chemokine subfamily. They are lymphotactin, which
has only two cysteines and defines the.C chemokine, and fractélkine that has

a chemckine-like domain in the mucin structure in which the first two cysteines

are separated by three amino acids and hence defines CX;C chemokine. These

chemokines promote chemotaxis, cell migration, increase the expression of

cellular adhesion molecules such as integrins, and cellular adhesion, and are
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thought to be the protein factors intimétely inyolved in the adhesion and

infiltration of leukocytes into the pathogenic sites in such as inflammatory

' tissues (for references, see for example, i_'faddi,'- K., et al., The Chemokine Facts

Book, Academic Press, 1997; Chemoattractant Ligand and Their Receptors, Horuk,

R., Ed., CRC Press, 1996; Ward, G.W., et al., Biochem. J., 1998, 333, 457; Luster,

A.D., New Engl. J. Med., 1998, 338, 436; Baggiolini, M., Nature, 1998, 392, 565;

Rollins, B.J., Blood, 1997, 90, 909; Alam, R., J. Allergy Clin. Immunol., 1997,
99, 273; Hancock, W.W., Am. J. Pathol., 1996, 148, 681; Taub, D.D., Cytokine

& Growth Factor Re\}., 1996, 7, 335; Strieter,'R.M., et al., J. Inmu_nol., 1986,

156, 3583; Furie, M.B., et al., Am. J. Pathol., 1995, 146, 1287; Schall, T.J.,
et al., Current Opinion in Immunoclogy, 1994, 6, 865; Edginton, S.M.,

‘Biotechnology, 1993, 11, 676).

. FPor example, MIP-la causes a transient increase in intracellular calcium
ion concentration levels and induces migration of T lymphocytes, B lymphocytes
{see for example, Taub, D.D., et al., Science, 1993, 260, 355; Schall, T.J.,
et al., J. Exp.. Med., 1993, 177, 1821}, and eosinophiles (see for example, Rot,
A., et al., J. Exp. Med., 1992, 176, 1489) ; chemotaxis of natural killer cells

(see for exa.mple, Maghazachi, A.A., et al., J. Immunol., 1994, 153, 496%9),

' expression of J.ntegr:ms (see for example, Vaddi, K., et al., J. Immunol., 1994,

153, 4721), and osteoclast differentiation {see for example, Kukita, T., et al.,
Lab. Invesf., 1997, 76, 399). MIP-la alsc enhances IgE and IgG4 production in
B cells (see for example, Kimata, H., et al., J. Exp. Med., 1996, 183, 2397)
aﬁd inhibits heﬁ\atopoietic stem cell proliferation (see for ezample, Mayani,

H., et al., f.xp. Hematol., 1995, 23, 422; Kelller, J.R., et al., Blood, 1994,

84, 2175; Eaves, C.J., et al., Proc. Natl. Acad. Sci. USA, 1993, 90, 12015; Bodine, .

D.M,., et al., Blood, 1991, 78, 914; Broxmeyer, H.‘E., et al., Blood, 1990, 76,

1110). _
With respect' to the activity of MIP-la in vivo and its role in the

pathogenesis of disease, it has been reported that it is a pyrogen in rabbits

{see for example Davatelis, G., et al., Science, 1989, 243, 1066); that MIP-la
inje_ctioh 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

afz inhibitory effect or a therapeutic effect in animal models of granuloma (see
for example Lukacs, N.W., et al., J. Exp Med., 1993, 177, 1551), asthma (see
for example I.ukacs, N.W., et al., Eur. J. Immunocl., 1995, 25, 245; Lukacs, N.W.,
etal., J. Immunol. , 1997, 158, 4398) B multlple sclerosis {see for example Karpus,
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w.J., et al., J.- Immunol., 1995, 155, 5003; Karpus, W.J., et a;l., J. Leukoc.
Biol., 1997, 62, 681)__, idiopathic pulmonary: f.ibr.osis (see for example Smith,
R.E., et al., J. Immunol., 1994, 153, 4704; Smith, R.E., Biol. Signals, 1996,
5, 223), acute lung injury (see fo_r example Shanley,'T.P., et al., J. Inmunol.,
1995, 154, 4793; Standiford, T.J., et all.__, J. .Immol., 1995, 155, 1515), and
rheumatoid arthritis (see for examplé _Kasama, T., et al., J. Clin. Invest., 1995,
95, 2868) ; that coxsackie virus induced myocarditis and herpes stromal keratitis

are inhibited in mice with a disrupted MIP-la gene (see for example céok, 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. Inmunol., 1993, 151, 2852), hypersensitivity pneumonitis (see for examf:le
Denis, M., Am. J. Respir. Crit. Care Med.; 1995_, 151, 164), rheumatoid arthritis
{see for example Koch, A.E., et al., J. Clin. Invest., 1994, 93, 921), infectious
meningitis (see for example Lahrtz, F., et al., J. Neuroimmunol., 1998, 85,' 33},
and chronic inflammation of muscle (se_e for.example Adams, E.M., et ai., Proc.
Assoc. Am. Physicians, 1997, 109, 275). These studies indicate that MIP-lq. is
deeply involved in the local attraction of various subtypes of leukocytes and
the initiation, progression and maintenance o:E. result:.ng :.nflammatory-response

MCP-1 (alsoc 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 vasc_ular 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., 1983, 169,
1485; Yoshimura, T., et al., J. Immunol., 1989, 142, 1956; Rollins, B.J., et
al., Proc. Natl. Acad. Sci. USA, 1988, .85, 3738; Rolli_ns, B.J., et al., Blooed,
1991, 78, 1112; Jiang, Y., et al., J. Immunol., 1992, 148, 2423; Vaddi, K., et
al., J. Immunol., 1994, 153, 4721), memory T lymphocytes (see for example Carr,
M.W., et al., Proc. Natl. Acad. Sci. USA, 1994, 91, 3652), T lymphocytes (see
for example Loetscher, P., et al., FASEB J., 1994, B, 1055) and natural killer
cells {see for example Loetscher, P., etal., J. Immuneol., 1996, 156, 322; Allavena,
P., et al., Eur. J. Immunol., 1994, 24, 3233), as well as mediating histamine
release by basophils (see for example Alam, R., et al., J. Clin. Invest;, 1992,
89, 723; Bischoff, S.C., et al., J. _F._:x_p. Med., 1992, 175, 1271; Kuna, P., et
Al., J. Exp. Med., 1992, 175, 488). '

In addition, high expression of MCP—l. 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 :LnJ.tJ.atJ.on or progress:.on of d:l.seases, ‘such_as atherosclerosis (see for
example Hayes, I M., et al ., Arterioscler. Thromb. Vasc. B:.ol., 1998, 18, 397;
Takeya, et al., Hum Pathol. , 1993 24 534 Yla—Herttuala, S., et al., Proc.
Natl. Acad. Sci. USA, 1991, 88, 5252 Nelken, N.A., J. Clin. Invest., 1991, 88,
1_121) , rheumatoid arthr:.t:.s (see ‘for example Koch, A.E., etal., J. Clin. Invest.,
1992, 90, 772; Akahoshi, T., et al., Arthritis Rheum., 1993, 36, 762; Robinson,
E., et al., Clin. Exp. Imminol., 101, 398), nephritis (see for example Noris,

M., et al., Lab. Invest., 1995, 73, 804; Wada, T., at al., Kidney Int., 1996,

49, 761; Gesualdo, L., et al., K:Ldney Im:., 1997, 51, 155), nephropathy (see
for example Saitoh, A., et al., J. Cl:m. Lab. Anal . 1998 12, 1; Yokoyama, H.,
et al., J. Leukoc. BJ.Ol., 1998, 63, 493), pulmonary fibrosis, pulmonary
sércoidosis (see for example Sugiyama', Y., et al., Internal Medicine, 1997, 36,

856)., asthma (see for exémple 'Ké'rina,"M., ét al., J. Invest. Allergol. Ciin.

Immunol., 1997, 7, 254; Stephene, T.H., Am. J. Respir. Crit. Care Med., 1997,
156,'13'77; Sousa,' A.R., et al., Am. J. Respir. Cell Mol. Biol., 1994, 10, 142),

multiple sclerosis '('sée 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 Zeynelogliz, H.B.,

et al., Human Reproduction, 1998, 13, 1194), congestive heart failure (see for
example Au.rust, P., et al., Circulation, 1998, 97, 1136), chron:.c 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.,; 1997, 27, 2484),
Kawasaki disease (see foﬁ example Wong, M.; et al., J. Rheumatol., 1997, 24,1179)
and sepsis {see for example Salkowski, C.A.; et al., Infect. Immun-.; 1998, 66,
3569). Furthemoré, énti;MCP-i'antibbdy has been reported to show an inhibitory
effect or a i:herép’eutic effect in animal models of rheumatoid arthritis (see
for example Sch:i.mmer, R.C., ef al., J. Immunol., 1998, 160, 1466; Schrier, D.J.,
J. Leukoc. Biol., 1998, 63, 359; Ogata, H., et al.;, J. Pathol., 1997, 182, 106),
multiple sclerosis (see for eXainple Karpus, W.J., et al., J. Leukoc. Biol., 1997,
62, 681), nephritis {(see for ekample 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 féf 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, 43B). 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., 1997, 186, 131), as well as studies in MCP-1-deficient mice
have shown that MCP-1 is essential for monocyte recruitment in vive (see Lu,
B., et al., J. Exp. Med., 1998, 187, 601; Gu, L., et al., Moll. Cell, 1998, 2,
275). . o
These data indicate that chemokines such as MIP-la aﬁd MCP-1 attract
monocytes and lymphocytes to disease sites and mediate their aétivation_and thus
are thought to be intimately involved in. the initiation,. progression and
maintenance of diseases deeply involving monocytes and lymphocytes, such as
atherosclerosis, rheumatoid arthritis, psoriasis, asthma, ulcerative colitis,

nephritis (nephropathy), multiple 'sclerosis, pulmonary fibrosis, myocarditis,

~ hepatitis, pancreatitis, sarcoidosis, Crohn’s disease, endometzfiosis,

congestive heart fa:.lure, viral men:mg:u.tls, cerebral :Lnfarct:.on, neuropathy,

Kawasaki disease, and sepsis (see for example Rovin, B H., et al., Am J. K:Ldney.
bis., 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; Ranschoff,
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 ar'e G protein-coupled seven;-transmentbrane
receptors present on various leukocyte populations. So far, at least five CXC
chemokine receptors (CXCR1-CXCRS5) and eight CC chemokine receptors (CCR1-CCR8)
have been identified. For example I1L-8 is a ligand for CXCR1 and CXCR2, MIP-la
is that for CCRl and CCR5, and MCP-1 is that for CCR2A and CCRZE (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, 1993, 72, 415-425; Charo,
I.F., et al., Proc. Natl. Acad. Sci. USA, 1994, 91, 2752-2756; Yamagami, S.,
ét al., Biochem. Biophys. Res. Commun., 1994, 202, 1156-1162; Combadier, C.,
et al., The Journal of Biological Chemistry, 1995, 270, 16491-16494, Power,
C.A., et al., J. Biol. Chem., 1995, 270, 19495-19500; S#mson, M., et al.,
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Biochenﬁsﬁ:y, 1996, 35, 3362-3367'; Murphy, P.M., Annual Review of Immunology,
1994, 12, 592-633). It has been reported that lung inflamxi_ia'tion and granuroma
formation are suppressed in CCRl-deficient mice _(sée Gao, J.-L., et al., J. Exp.
Med., 1997, 185, 1959; Gerard, C., et al., J. Clin. Invest., 1997, 100, 2022},
and that recruitment of macrophages and formation of atherosclerotic lesion
decreased in CCR2-deficient mice (see Boring, L., et al., Nature, 1998, 394,
894; Kuziel, W.A., et al., Proc. Natl. Acad. Sci., USA, 1997, 94, 12053; Kurihara,
T., et al., J. Exp. Med., 1997, 186, 1757; Boring, L., et al., J. Clin. Invest.,
1997, 100, 2552) . Thereféré, compound which inhibit the binding of chemckines
such as MIP-la and/or MCP-1 to these ':'eceptors, that is, chemokine receptor
antagonist, may be useful as drugs which inhibit the action of chemokines such
as MIP-la and/or MCP-1 on the target cells, but there are no 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. Biol. Chem., 1998, 273, 15687},

piperidine derivatives (JP9-249566), imidazobenzocdiazepine derivatives

-(JP9-249570), benzazocine derivatives (JP9-255572), tricyclic compounds with == ===

cyclic amino group (W09804554), 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-substitﬁted azacycles (W09825604; WO09825605), substituted aryl
piperazines (WO9825617), aminoquinoline derivatives = (WOSB27815), 3-
arylpiperidine derivatives ({WO9831364), hexanoic amide derivatives (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 piesent 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/orx
MCP-1 to their receptors on the target cells.

It is anbthér 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 obj'ect of the'present invention to propose a method
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for the treatment of diseases foxr which the bindin_g-of chemokines such as MIP-la

‘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 dexivative having.a arylalkj(l group, its pharmaceutically
acceptable C;-C¢ alkyl addition salt or its pharmaceutically acceptable acid
addition salt has an excellent activity to inhibit the binding of chemokines
such as MIP-1lo 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:

R? I(CHz) 0 R4 |
>—(CHp~N (CH)—N-C—(CH)y—|—(CHz)=G-R® (1)
R2 \(c Hz)m _ R3 R5

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

_ wherein Rl_is a phenyl group, a C3~-Cy cycloalkyl group, or an aromatic
heterocyclic groﬁp having 1-3 hetero_atoms..sé..:.l.ec._te.d..frbx;\“E.l;;mg.:_:;;;—;;.n_s.i:‘snt—:;;
of an oxygen atom, a sulfur atom, a nitrogen afom, or a combination thereof,
in which the phenyl or arcmati c heterocyclic group may be condensed with a behzene
ring or an aromatic heterocyclic group having 1-3 heteroatomé selected from the
group consisting of an oxygen atom, a sulfur atom, a nitrogen atom, .or a
combination thereof, to form a condensed ring, and the phenyl group, C3=Cs
cycloalkyl group, aromatic heterocyclic group, or condensed xing may be
substituted with one or more of a halogen atom, a hydroxy group, a cyano group,
a nitro group, a carboxy group, a carbamoyl group, a C;-Cg alkyl group, a C3;~Csg
cycloalkyl group, a C;~-Cg alkenyl group, a C;-Cg alkoxy group, é C;—-C¢ alkylthio
group, a C3-Cs alkyl_ene group, a Cp~C, alkylenoxy group, a C;~C; alkylenedioxy
group, a phenyl group, a phenoxy group, a phenylthio group, a benzyl group, a
benzyloxy group, a benzoylamine group, a C.-C; .alkanoyl group, a C.-C:
alkoxycarbonyl group, a C;-C- alkanoyloxy group, a Cz-C; alkanoylamino group,
a C,—C; N-alkylcarbamoyl group, a C4~C: N—cycloalkylcarbamoyl group, a C1-Cg
alkylsulfonyl group, a C3;—~C; (alkoxycarbonyl)methyl group, a N-phenylcarbamoyl
éroup, 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)O-, .an amino
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‘group, a mono (C,-Cq aikyl)amino group, or a di {C;~-C; alkyl)aminc group, wherein

" the substituent for the phenyl group, C;-Cs cycloalkyl group, aromatic

heterocyclic group, or condensed ring is optionally substituted with one or more

of a halégen.atom, a hydroxy group, an amino group, a trifluoromethyl group,

a CI-CG alkyl group, or a C;-Cg alkoxy group;

R® is a hydrogen atom, a C;-Cs alkyl group, a C;—C; alkoxycarbonyl group,
a hydroxy group, or a phenyl group, in which the €1-Cs alkyl or phenyl group may
be substituted with one or more of a halogen atbm, a hydroxy group, a C;—Cg alkyl
group, or a C;-C; alkoxy group, and when j = 0, R’ is not a hydroxy group;

j represents an integer of 0-2; - )

k represents an integer of 0-2;

m represents an integer ofl2—4;

n represents 0 oxr 1;

R® is a hydrogen atom or a C;—-C¢ alkyl group optionally substituted with
one or two phenyl groups each of which may be substituted with one or more of
a ‘halogen atom, a hydroxy 'group, a C;-Cs alkyl group, or a C,-Ce 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;-Cg alkyl group, in which the C;-C¢.

alkyl group is optionally substituted with one or more of a halogen atom, a hydroxy
group, a cyano group, anitre group, a cérboxy group, a carbamoyl group, amercapto
group, .a guanidino .'group, a Ci-Cs cycloalkyl group, a C;-C; alkoxy group, a C;-Ce
alkylthio group, a phenyl group optionally substituted with one or more of a
halcgen atom, a hydroky group, a C;-C; alkyl group, a C,~C; alkoxy group, or a

benzyloxy group, a phenoxy group, a benzyloxy group, a behzyloxycarbonyl group,

. a C-Cs alkanoYl' group, a cz—cg alkoxycarbonyl group, a C,~C; alkanoyloxy group,

a C;~C; alkanoylamino group, a Cp~-C; N-alkylcarbamoyl group, a C;-C¢ alkylsulfonyl
group, an amino group, a mono (C1—Cs alkyl)amino group, a di(C.-C¢ alkyl)amino
group, or an aromatic heterocyclic group havihg 1-3 of heteroatoms selected from
the group consisting of an oxygen atom, a sulfur atom, a nitrogen atom, or a

combination thereof and optionally condensed with benzene ring; or R* and R* taken

together form a 3 to 6 membered cyclic hydrocarbon;

p represents 0 ox 1;

q represents 0 or 1:

'G is a group represented by -CO-, ~S0:;-, -CO~O-, -NR'-CO-, —CO-NR'-,
—NH-CO-NH-, -NH-CS-NH-, —NR:-SO-:- -SO-—NRT- ~NH-CO-0-, or -O-CO-NH-, wherein
R’ is a hydrogen atomor a C;-Cs alkyl group, or R’ taken together with R® represents

c-,—cs alkylene group;
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R°is a phenyl group, a C;-Cs cycloalkyl group, a C3—Cq cy_cloalkenyl group,
a benzyl group, or an aromatic heterocyclic group having 1-3 hetercatoms selected
from the group consisting of an oxygen atom, a sulfur atom,. a nitrogen apcm,
or a combination thereof, in which the phenyl, benzyl, or aromatic heterocyclic
group may be condensed with a benzene ring or an aromatic heterocyclic group
having 1-3 hetercatoms selected from the group comnsisting of an oxygen atom,
a sulfur atoﬁ, a nitrogen atom, or a combination thereof, to form a condensed
ring, and the phenyl group, C;=Ce cycloalkyl group, C;3;-Cy cy¢19alkenyl group,
benzyl group, aromatic heterocyclic group, or condensed ring may be substituted
with one or more of a halogen atom, a hydroxy group, a mercapto group, a cyano
group, a nitro group, a thiocyanato group, a carboxy group, a éarbamoy_l group,
a trifluoromethyl group, a C;-Ce¢ alkyl group, a C;-Cg cycloalkyl group, a Co~
Ce¢ alkenyl group, a C;~C¢ alkoxy group, a C3-Cg cycloa;kyloxy group, a C,-Cg
alkylthio group, a C1-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 6;—-c—,
alkoxycarbonyl group, a C:-C; alkanoyloxy group, a C;-C; alkanoylamino group,
a C;~C; N-alkylcarbamoyl group, a Cy-C¢ alkylsulfonyl group, a phenylcarbamoyl
group, a N,N-di(Cy-C¢ alkyl)sulfamoyl group, an amino group, a mono (c1;c5
alkyl)amino group, a di(C;-Cs alkyl)lamino group, a benzylamino group, a C»~C;
{alkoxycarbonyl)amino group, a C;-Cg¢ (alkylsulfonyl)amino group, or a bis(C;-Cs
alkylsulfonyl)amino group, wherein the substituent for the phenyl group; C3-Cs
cycloalkyl group, C;-Cs cycloalkenyl group, benzyl group, aromatic hete.focyclic
group, or condensed ring is optionally substituted with one oxr more of a halogen
atom, a cyano group, a hydroxy group, an amino group, trifluoromethyl group,
a C;-Cs alkyl group, a Cy-C¢ 'alkoxy group, a C;-C¢ alkylthio group, a mono(C;-C¢
alkyl)amino group, or a di(C;—C:; alkyl)amino group.

Also the present invention 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 a pharmaceutical preparation containing a therapeutically effective amount
of a compound represented by the above formula (1), a pharmaceutically acceptable
acid addition salt thereof, or a pharmaceutically acceptable C;-C¢ alkyl addition
salt thereof (Imnvention 2).

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

to inhibit the binding of chemokines such as MIP-1la and/or MCP-1 and the like
9
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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/oxr MCP-1. and the

like.
Description of the Preferred Embodiments

(1) On Invention 1

' In the above formula (I), R'is a phenyl group, a C;-C; cycloalkyl group,
or an aromatic hete:ocyclié group having 1-3 heteroatoms selected from the group
consisting of an oxygen atom, a sulfur 'ato'm, 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 g.ﬁoup consisting of an oxygen atom, a sulfur atom, a nitrogen
atom, or a combination thereof, to form a condensed ring, and the phenyl group,
C;-C cycleoalkyl group, arcmatic heterocyclic' group, or condensed ring may be

substituted with one ox more of a 'halogen atom, a hydroxy group, a cyano group,

" a nitro group, a carboxy group, a carbamoyl group, a C;~C¢ alkyl group, a C3~Csg

_-cycloa'lkyl group, a C,-C¢ alkenyl group, a C3-Cg alkoxy group, a C;-C¢ alkylthio

group, ‘a Cs;~Cs alkylene group, a C--Cs; alkylenoxy group, a C;-C; alkylenedioxy
group,' a p_heny'l group, a phenoxy group, a phenylthio group, a benzyl group,

‘a benzyloxy 'group, ‘a benzoylamine group, a C.-C; alkanoyl group, a Ca~-Cs

alkéxycarbonyl group, a C.-C- alkanoyloxy group, a C--C» alkanoylamino group,

a C,~C; N-alkylcarbamoyl group, a C4—Ce¢ N-cycloalkylcarbamoyl group, a C;—C;

' alkylsulfonyl group, a C3-Cy (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 thé formula: ~-NH(C=8)0-, an amino

group, a mono (C;—Cs alkyl)amino group, or a di({C:~Cg alkyl)amino group.

The “Ci:~Cg cycloalkyl group” for R! means a cyclic alkyl group such as -

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

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

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

Among them, a phenyl group and an iéoxazolyl _Qroup can be 1isted as a

preferred specific example for R'.

The “halogen atom” as a substituent for the phenyl group, C3-Cg cycloalkyl
group, aromatic heterocyclic group, ox condensed ring in R! includes a fluorine
atom, chlorine atom, bromine atom, and iodine atom, suitably including a fluorine

atom, chlorine atom, and brom:.ne atom. :

The “C,-Cs alkyl group” as a subst;tuent for R1 means a C; C; stra:.ght-cha:.n T

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, isochexyl, 2-methylpentyl, l-ethylbutyl
group, and the like, suitably specifically including a methyl,' ethyl, propyl,
and isopropyl group.

The “C;3;-Cs cycloalkyl group” as a substituent for R' is the same as defined
for the aforementioned “C3-Cs cycloalkyl group” for R!, where the same examples
can be given for the preferred specific examéles.

The “C.-C; alkenyl _ group” as a substituent for R' means a Cpy-Cs
straight-chain or a bnanched 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 speci.fically i_ncluding_ a vinyl and
2-methyl-l-propenyl group. )

The “C.-C; alkoxy group” as a substituent for R menns group consisting
of the aforementioned C;-Cs alkyl group and nxy group, specifi nally, for example,
a methoxy and ethoxy group.

The “C;~C¢ alkylthio group” as a substituent for R' means group cons:.st:mg

of the aforementioned C;-C; alkyl group and thio group, specifically, for example,
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a metﬁylthio and eth'ylthio'groilp. ' N

The “Cs-Cs alkylene group” as a substltuent for R! means the C3;—Cs divalent '

lkylene group such as a tr:.methylene, tetramethylene, pentamethylene, and

1—methy1tr1methylene group, specifically, for example, a trimethylene and a

tetramethylene group.

_ The “C--C, alkyle_noi:y group” as a substituent for R' means group consisting
of the aforementioned C,~C, divalent alkylene group and oxy group such as a
et'hyienoxy (- CHZCH:,O-) , trimethylenoxy (-CH,CH.CH.0-), tetramethylenoxy ' (-
CHZCHzmzCHzo-), and 1, l—d:.methylethylenoxy (—CH-.C(CH,)»O-) group, specifically,
for example, a ethylenoxy and trlmethylenoxy group.

The _“c,—c, alkylenedioxy group” as a substituent for R! means group
consisting of C;—C; divalent alkylene group and two oxy groups such as a
methylenedioxy (-OCH:0-), ethylenedioxy (-OCH.CH;0-), trimethylenedioxy (-
OCHZCHZCHZO- ‘and propylenedioxy (—OCH:CH(CH;}0-) gr.o_up, specifically, for
example, a methylenedioxy and ethylened:.oxy group. '

The ™“C.-C; alkanoyl group” as a substituent for R* means C,-C;

: straight-chain or branched alkanoyl group such as an acetyl, propanoyl, butanoyl,
pentanoyl, hexanoyl, heptanoyl, iscbutyryl, 3-methylbutanoyl, 2-methylbutanoyl, .
'pivaloyl, 4-methylpentanoyl, 3, 3-dimethylbutanoyl, 5-methylhexanoyl group, and

the like, where the preferred and specific exa’mple’includes an acetyl group.

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

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

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

The “C.~-C: N-alkylcarbamoyl group” as a substituent for R' means group

" consisting of th.e aforementioned C;-Cs a'lkyl gréup and carbamoyl group,

spécifically, for example, a N-methylcarbamoyl and N-ethylcarbamoyl group.
The “C4~Cs N—cyéloalkylcarbé:i\oyl group” as a substituent for R' means group
consisting of the aforementioned C:-C; cycloalkyl group and carbamoyl group,

specifically, for example, a N-cyclopentylcarbamoyl and N-cyclohexylcarbamoyl

.'group .

The “C,~Cs élkyls'uifonyl group” as a substituent for R’ means group
12
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consisting of the aforementioned C,~Cs alkyl group and sulfonyl group, preferably
and specifically, for example, a methylsulfonyl group. '

The “C;3-C, (alkoxycérbonyl]me_thyl group” as a substituent for R! means
group consisting of the aforementioned C,-C, al_koxycarbonyl group and methyl group,
preferably and specifically for example, a (methoxycarbonyl)methyl and
(ethoxycarbonyl)methyl group. ' _

The “monc{C;~C¢ alkyl)amino group” as a substituent for R méans amino
group substituted with one of ‘the aforementioned C,~C¢ alkyl group, preferably
and specifically, for example, a methylamino and ethyl amino group.

The “di (C;~Cs alkyl)amino group” as a substituent for R! means amino group
substituted with the same or different two C3-Cs alkyl group aforementioned,
preferably and specifically, for example, a dimethylamino, diethylamine, and

N-ethyl-N-methylamino group.

Among them, a halogen atom, a hydroxy group, a €;-C; alkyl group, a Cz—C¢
alkenyl group, a C;—Ce¢ alkoxy group, a C;~C¢ alkylthio group, a C.~Cy alkyienoxy

group, a methylenedioxy gﬁ:oup,_ a N-phenylcarbamoyl group, an amino group, a

mono (C.~Cg 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, C3;—Cy

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_.substit.uted
with one or more of a halogen atom, a hydroxy group, an amino group, 2
trifluoromethyl group, a C;~Cs alkyl group, or a C;~Cg alkoxy group. The halogen
‘atom, C;-C¢ alkyl group, and C;-C; alkoxy group are the same as defined fér_ the
aforementioned substituents for the phenyl group, C3;—Cz 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 hydregen atom, a C,-Cs; 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 Ci-C¢ alkyl group, or a C;—C; alkoxy group, and when
ﬁ = 0, R® is not a hydroxy group. _ _ _ . _

The C;~Cg alkyl group and C:.-C- alkoxycarbonyl group for R° are the same

as defined for the aforementioned substituent for the phenyl group, C:;-Cg
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" cycloalkyl gr'oup, aromatic heterocyclic group, or condensed ring in R}, and the

same examples can be listed as preferred specific examples.-

The halogen atom, C;-C¢ alkyl group, and C;—Ce alkoxy group as substituents
for the C;-Cs alkyl or phenyl group in-R° are the same as defined for the
aforementioned substituent for the pheﬁ'y'l group, -C3—-Cy cycloalkyl group, aromatic

heterocyclic group, or condensed ring in Rl, and the same examples can be listed

"as preferred sp'ecific éxamples.

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

In the above formula (I), 93 -répresents 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 préferred to use a 2-substituted pyrrolidine in which

'.k is 0 and m is 3, a 3-substituted pyrrolidine in which k is 1 and' m is 2, a

3-substituted piperidine in which k is 1 and m is 3, a 4-substituted piperidine
in which k' is 2 and m is 2, or 3-substituted hexahydréazepine_ in which k.-is 1
and m is 4.
'n in the above formula (I) represents 0 or 1.
Especially, 3-amidopyrrolidines in which k is 1, m is 2, and n'is 0 and
4-(amidomethyl)piperidines in which X is 2 , m is 2, and n is 1 can be listed

as a particularly preferred example.

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

' The C;~C¢ alkyl group for R® is the same as defined for the aforementioned.
substituents for the phenyl group, C;-C; cycloalkyl group, aromatic heterocyclic

group, or condensed ring in R!, specifically, for example, a methyl, ethyl and

' propyl group.

The 'halogen atom, C;-Cs alkyl group, and C,-C¢ alkoxy group as substitu'ents

‘for the phenyl group, which is a substituent for C,~Cs alkyl group in R, are

the same as defined for the aforementioned substituents for the phenyl group,
C3~Ce cycloalkyl group, aromatic heterocyclic group, or condensed ring in R},
and the safne examples can be listed as préferred specific examples.

Among them, a hyd_rogen 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-_—Cs alkyl
group, in which the C3;-Cg alkyl group is optiorially substituted with one oﬁ more
of a halogen atom, a hydroxy group, a cyano group, a nitro group, a carboxy group,
a carbamoyl group, a mercapto group, a guanidino group, a C3-Cs cycloalkyl group,
a C;-Cg 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,~Cs alkyl_ group, a C;-Cg
alkoxy group, or a benzyloxy group, a 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;-Cg alkylsulfonyl group, an amino group, amono (C,~Ce alkyl)amino group,
a di(Cy~C¢ alkyl)amino group, or an aromatic heterocyclic gr'oup having 1-3 of
heteroatoms selected from the group consisting of an oxygen atom, a sulfur atom,
a nitrogen atom, or a combinatioh thereof and optionally condensed with benzene
ring, or R' and R® taken together form a 3 to 6 membered cyciic hydrocarbon.

The C;-C¢ alkyl group for R' and R® is the same as defined for the
aforementioned substituent for the phenyl group, C;—Ce cycloalkyl group, aromatic
heterocyclic group, or condensed ring in ﬁi, and thesame examples ca;xl;ellsted
as preferred specific examples. _ _

The halogen atom, C;~-Cs alkoxy group, €;-C; alkylthio group, C:—éh alkanoyl
group, C.-C: alkoxycarbonyl group, C;-C; alkanoyloxy group, C:—C: alkanoylamino
group, C,-C; N-alkylcarbamoyl group, C;-C; alkylsulfonyl group, mono{C;~Cs
alkyl)amino group, and di (C;~Cs alkyl)amino group as a substituent for the C;-C¢
alkyl group in R’ and R® are the same as defined for the aforementioned substiﬁuent
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 épecific
examples.

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

The halogen atom, C;-C¢ alkyl group, and C;-C¢ alkoxy group for the
éubstituent for the phenyl group which is substituent for the C,~-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_heterocgc_lic_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 -

cycldhexane. o .
Among them, a hydrogen atom and a C;-Cg alkyl group can be listed as a

preferred specific example for R' and R°.

In the above formula (I), p represents 0 or 1, and 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-, -80,~, -
€0-0-, -NR'-CO-, -CO-NR'-, -NH-CO-NH-, -NH-CS-NH-, -NR’-50,-, ~SO,-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* ;:'epresents a c=¥c5 alkylerie group.

. In the above formula, -CO- means a carbonyl group, -SO-— means a sulfonyl
group, and -CS- means a thiocarbonyl group. Preferred G group is specifically,

for example, those represented by the formula ~-NR’-CO~ and —NH-CO-NH-.

The C1~Cg alkyl group for R’ are the same as defined for the aforementioned

substituent for the phenyl group, C:-C; cycloalkyl group, aromatic heterocyclic

group, or condensed ring in R}, and the same examples can be listed as preferred '

specific examples.

The “C.-Cs alkylene group” consisting of R® and R’ means Co—-Cs straight-chain
or branched alkylene group such as amethylene, ethylene, propylene, trimethylene,
tetrémethylene, l-methyltrimethylene, pentamethylene group, and the 1like,
suitably and specifically including a ethylene, trimethylene and tei::amethylene
group. '

- a hydrogen atom is a preferred specific example for R'.

In the above formula (I}, R® is a phenyl group, a C;~C; cycloalkyl group,
a C;~Cy cycloalkenyi’ group, a benzyl group, or an aromatic heterocyclic group
having 1-3 heterocatoms selected from the group consisting of an oxygen atom,
a sulfur atom, a nitrogén atom, or a combination thereof, in which the phenyl,
benzyl, or aromatic heterocyclic group may be condensed with a benzene ring or
an aromatic heterocyclic group having 1-3 heteroatoms selected from the group
consisting of an oxygen atom, a sulfur atom, a nitrogen atom, or a combination
thereof, to form a condensed ring, and the phenyl group, C;-Cs; cycloalkyl group,

C:~Cg cycloalkenyl group, benzyl group, aromatic heterocyclic group, or condensed
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ring may be substituted with one or more of a halpogen atom, a hydroxy group,
a mercapto group, a cyano group, a nitro group, a thiocyanato group, a carboxy
group, a carbamoyl group, a triflucromethyl group, a C;-C¢ alkyl Igroup,_ a C3-C¢
cycloalkyl group, a C:=Csalkenyl group, a C;—Cq alkoxy group, a C3;~Cs cycloalkyloxy
group, a C;-C¢ alkylthio group, a C;-C; alkylenedioxy group, a phenyl group, a
phenoxy group, 2 phenylamino group, a benzyl group, a benzoyl group, a
phenylsulfinyl group, a phenylsulfonyl group, a 3-phenylureide group, a C»~
C. alkanoyl group, a C.-C; alkoxycarbonyl group, a C:~-C; alkanoyloxry group, a C.-C.
alkanoylamino group, a C;—C; N-alkylcarbamoyl group, a C;~Cs alkylsulfonyl group,
a phenylcarbamoyl group, a N,N-di (Cl—c's élkyl) sulfamoyl group, an amino group,
a mono (C;-Cs alkyl) amino group, a di (C;—-C¢ alkyl)amino group, a benzylamino group,
a C,-C; (alkoxycarbonyl)amino group, a C;~-Cs (alkylsulfonyl)amino group, or a

bis(C,-C¢ alkylsulfonyl)amino group.

The Cs~Cs cycloalkyl group, aromatic heterocyclic group having 1-3
heterocatoms selected from the group consisting of an oxygen atom, a sulfur atom,

a nitrogen atom, or a combination thereof, and the condensed ring for R® are

the same as defined for the aforementioned R’, and the same examples can be listed

as preferred specific examples.

The “C;-Cg 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-cyclohexgnyl group. '

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

listed as a preferred specific example for R®.

The halegen 'atoro;, C3;-Cs alkyl group, C.—Cg alkenyl group, C;~Cs alkoxy group,
C,~Cs alkylthio group, C:-C; alkylenedioxy group, C,-C; alkanoyl group, C:-C:
alkoxycarbonyl group, C;~C; alkanoyloxy group, C:~C; alkanoylamino group, C:-

C» N-alkylcarbamoyl group, C;-C; alkylsulfonyl group, mono (C;-C; alkyl)amino

-group, and di (C;-C¢ alkyl)amino group as a substituent for the phenyl group, C;~Cs

cycloalkyl group, Cs—Cg cycloalkenyl group, benzyl group, aromatic heterocyclic
group, or condensed ring in R® are the same as defined for the aforementioned
substituent for the phenyl group, C;-Cg cycloalkyl group, aromatic heterocyclic
group, or condensed ring in R}, and the same examples can be listed as preferred
specific examples. ' _

The Ci;~Cg cycloalkyl group as a substituent for R® is the same as defined

for the aforementioned C:~C; cycloalkyl group for R', where the same examples
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can be given for the preferred specific examples.

The “C;-C¢ cycloalkyloxy group” as a substituent for R® means. group

consisting of the aforementioned C3;-C; cycloalkyl group and oxy group,

‘'specifically, for exéntpie, a cyclopropyloxy, cyclopentyloxy, ard cyclohexyloxy

group.

The “N,N-di (C;-Cs alkyl)sulfamoyl group” as a substituent for R® means
sulfamoyl group substituted with the same or different two C;,-C¢ alkyl group
aforemen’tionecl, preferably and specifically, for example, a. N,N-
dimethylsulfamoyl, N, N—dz.ethylsulfamoyl, and N-ethyl-N-methylsulfamoyl group.

The “C.~C; (alkoxycarbonyl}amino group” as a substituent for R®means group
consisting of the aforementioned C,-C; alkoxycarbonyl group and amino group,

specifically, for example, a (methoxycarbonyl)aminoc and (ethoxycarbonyl) amino

group.

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

"The “bis (C1-Cs alkylsulfonyl)am:.no” group as a substituent for R® means

amino group substituted with the same or different two C;~C¢ alkylsulfonyl group .

aforementioned, preferably and specifically, = for example, a
bis (methylsulfonyl )'amino group.

'Among them, a halogen atom, a mexcapto group, a nitro group, a thiocyanato
group, a t.fifluoromethyl group, a C;—Ce alkyl group, a C3-Cs alkoxy group, a phenyl
group, a phenylsulfonyl group, a C:-C; alkanoylamino group, or an amino group
can be listed as preferred specific example for substituent for the phenyl group,
C;-Ce cycloalkyl group, Cs~Ce cycloalkenyl group, benzyl group, aromatic

heterocycl:.c group, or condensed ring in RE.

Furthermore above substituents for the phenyl group, C;-Cs cycloalkyl
group, IC3"Cg cycloalkenyl group, benzyl group, aromatic heterocyclic group, or
condensed ring in R® are optionally substituted with one or more of a halogen
atom, a cyano group, a hydroxy gro.up, an amino group, trifluoromethyl group,
a €;-C¢ alkyl group, a C;~C¢ alkoxy group, a -C;—Cg alkylthio group, a mono(C;-Cg
alkyl)amino group, or a di(Cy-Ce alkyl)amino group.

) The halogen atom, C,-Cs alkyl group, C;—Ce alkoxy group, a C;—-Cg 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, Ci-Cs

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

(2) Oon Invention 2 .

The compound _rep_resented by the formula (I) above, a pharmaceutically
acceptable acid addition salt thereofora pharmaceutically acceptable C:-C¢ alkyl
addition salt can be used to prepare a c.hemokine receptor antagonist preéaration
of the p.ﬁesent invention by formulating the therapeutically effected amount and
a carrier and/or diluent into a pharmaceutical composition. Thus, the cyclic
amine derivatives shown by the above formula (I) , a pharmaceutically acceptable
acid addition salt_thereéf or a'pharmace'ut.ically acceptable C;-C¢ alkyl addifion
salt can be administered orally or by par_ehterally, for example, intravenously,

subcutaneously, intramuscularly, percutaneously or intrarectally.

The oral administration can be accomplished in the formof tablets, pills,

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

The tablets for example can be prepared using a vehicle such as lactose,

starch and crystallized cellulose; binder such as carboxymethylcellulose,

methylcellulose, and polyvinylpyrrolidone; disintegrator such- -as- soc-iium-

alginate, sodium bicarbonate and sodium lauryl sulfate, etc.

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

powder or solution in gelatin, etc.

Subcutaneous, intramuscular or intravenous preparations can be preparéd
as an injection using agueous ©or nonagqueous solution. Aqueous solution for
example may include isotonic sodium chloride solution. Nonagueous solutions

may include for example, propyleneglycol, polyethyleneglycol, olive oil, ethyl

oleate, etc., and optionally, one can add antiseptics and stabilizers. For

injection, one can be sterilized by filtration through a bacterial filter or

combination of disinfectant.

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

and ointment can be prepared in the standard manner using fatty oils such as

.19
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castor oil and olive oil, or Vaseline, while creams .can be made using fatty oils

or 'Mulsiinng_'_ agent such as diethyleneglycol and sorbitan esters of fatty acid.

For 1ntrarectal admin:.stration, one can use standard suppositories using

gelatz.n soft capsules, etc.

‘The cyclic amine dé_riﬁatives of the present invention, a pharmaceutically
acceptable acid additioh salt thereof ora phamaéeutically acceptable C;-Cgalkyl
addition salt is administered at a dose that varies depending on the type of
dlsease, route of admm.s’cratlon, age and sex of patient, and severityof dJ.sease,

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

(3) Matter Eommon throughout Invention 1 and Invention 2

' Preferred 'specifilc examples for the'cyc']'.ic'amine compound in the above
formula (I) include compound ha\)ing' 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 atom on the cyclic amine. “R” shows that the asymmetric carbon

atom has a R configuration, “S” shows that the asymmetric carbon atom has a S

configuration, and “-* means racemate or that the compound do not have a asymmetric

carbon atom on the nitrogen containing ring.

[ Table 1.1 - Table 1.201 ]
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Table 1.1
Compd. R i" |
ompd. ™ — ipalt ° —(C . 6
N oF.’ R>‘(CH2), k m n chirality R? (CH, Pl (CHo)5G-R
o]
1 o o 1 2 0 -  H o s
CH.
- . 0 3
2 o poHr 1 2 0O H oy s
' i N
3 o pow- 1 2 0 - . H ~CHepG
. fo) ° CF3
4 o ) 1 2 0 - H —cnz-hr-'c'—@

CFsy .

- . O
Ch- 1 2 0 S H -CHQ-H&-Q

;

CFs

. O
"
o 120 s w o)

;

FaC
Br
7 o o 1 2 0 S H .
H
. . i
8 cr—@-cnz— i 2 0 S H _CHz_N_g _Q
TR
9 o o 1 2 0 S H _CHz_H'C-_Q_CI
OCH3
10 cr—O—caz- 1 2 0 S H _CHZ_N_g _O
| H
o  [OCH

11 c

s

CHr 1 .2 0§ H —CHg—ﬁa—Q-OCHa
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Table 1.2
Comps. Lot
12 o ponr
13 o )-om
15 o )-onr
16 cr—@-quz-
17 o )onr
18 o )-oHr
19 o )-CHr
21 o )-onr
22 "cr—O-cuz-

: 4
n chirality 'R —(CH'Z),,—T—(CHg)q—G-R6
- _ _ o RS _
OCH,
0 S —CHz-N-(“:
H
OCHj,
: CF
. 0 3
0 S '—CHz-N-(":—Q
H
: CH
(s 3
O S "CHg_N'E“@
H
0 s .9
—CHg-ﬁ-C—O—CI
. 9
0 S -caz-ﬁc—Q-ocna
o cl
0 S —CHz—N‘C_Q
H
c
CN
. Q
0 S —cHZ—N-(':-O
H
I« BN
o S —CHZ—N-E':—O—O
H
R CF
o 0 3
o S —CHz-N'E-G
H
| - ?
0 S —CHz—ﬁC—Q—CFa
F
CF.
9 3
0 S -cug-ﬂc
F

22
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—
R —(cuzﬁ, —(CHJgG-R®
. R®

Table 1.3
24 o j-onr
25 o )onr
26 o o
27 o )-oHr
28 - o{_)-onr
29 o )onr
30 o )-cHr
31 or{ )-oHr
| 32 o )-omr
33 o )-cHr

- n . chirality
0o S
0 S
o S
0 S
0 S
0o S
0 R
0 R
] R
0 R
0 R

9
- .=CHy~NC
H
. Q
e -vo,

CF,

' ?
~cnrwe-d
H

F
_ o OCF,
. n
—onn S
' H
o CFj
"
-C -N-C—Q—F
e H
o)
1]
~onry {0
. H .
O:N

NO,

CFa

: Q
-CHZ—N-C—_Q
: H

CFa
CH. N'g
TRy —Q
FsC
. 9 Br
=CHy=N-C
H
. 9 F
“CH,-N-C
H

o]

| @
—CH,~N-C ci
H
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Compd. RS ~(CHo)—

"'No. R

S
R —(CHZ),;—T?(CHZ)Q—G—RG- -

84 oo

35 o )cur

Y o )-cHr

a7 or{_)-CHr
38 o )onr
3 cr—@- CHy~

40 o p-onr
'41-: oo
42 o )-cnr
43~ o )onr
.44 - o{_)-cHr

1N chirali.ty
0 R
0 R
0 R
0 R
0 R
0 R
0 R
0 R
0 R
0 R
0 R

L9 o
—CHz‘N'CO
H

OCH;

o)
. . 1]
- CHZ- H C_Q' oC H3

o ocH,

: 8l
-—CHz-N-C—Q
H .

OCH

| 0 CF,
- CHa" N- C‘Q
H

CHa

@
e CHZ" N-C
]

’ [
~CH~N-C c
H

o
[
-chp-p < Y-ocH,

c
- @
—Cﬂz‘N'c
H
Cl
_ | 9 CN
—CHy-N-C
H
N
+ =CHN-C o

o

R
=CH -N-C_<, >—CF
N 3

F

24



_ _wo 99/25686
Table 1.5

PCT/US98/23254

46

47

48 -

49

51

52

53

54

55

Q

x

CHz‘

e

CHy~

Oi
Q
S

0

CHz‘

CHz'

CHz‘

O

¢ 9

CHg‘

0
S

. : 4
n . chirality R , -(CH",);;Es—(CHz),—,-C:‘.--R6
CF.
0 3
0 R —CH2-§C‘Q
E
CF
0 3
0 R -CHZ—I{TC"Q
F
~CHN-C
CFs
o)
0 R —CHZ—H-E-G—F
ol
0 R -cuz—l_s\'ri':—Q
O.N
E CF;
o]
O R —CHz—N“&_G
H .
o]
o R -CHZ-QE-Q
' Br
0
0 R —CHz-ll:{bé-Q
F
o}
o R ‘CHz‘ﬁ'é'Q
ci
cl ¢
o)
0 R . _CHZ-E"C'—@
¢
0 R -CHZ-FHJ-C—Q—CI
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Table 1.6
A —
Compd. >- CH.)— irali - — )i_ -6
No. R ..( )] k n chlrallty. R? (c:Hz,,R5 (CHo)gGR®
_ . Q
56 o o 1 o R R il
HaC
HyC
. _ o
57 CI—O—CHz‘ 1 0 R —~CH=N-C
HsC
_ o O
58 CI—O-CHz' 1 0 R —CHy~ HN.E
| = o
59 cI—O-CHz- 1 0 R "—CHq~ .."{'C_Q'B’
. _ .
60 m—-@—cnz— J 0o R —on ‘O—@ _
. ) O )
61 CD—O-CHz‘ 1 0 R —cu—i.‘,—ﬁc—{}—cr-'3
. _ o _
} 62 CI_O—CHZ' 1 0 R. —CHo— ﬁ- c-@- CH,
: 0 R "
63 CI—O-CHz- 1 —cnz-ﬁ-c—(:)—cwzcw3
64 CI—O"CHz' 1 0 R —CHZ-HE':—Q-CN
. R . 0
65 o powr ° 7 -cnz‘ﬁ‘“"g
66 o~ )pcHr 1 0 R

9 .
—CH,~N-C
H

26
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Table 1.7

- 4
Compd. R>.( — tealt i — )_i_ (i~
Nepd- o CHy); k m n chirality R® (CHszS (CHp)eG-R®

' o}
67 co—O—cuz- 1 2 0 R H —cuz-H»&Q
68 cn—@-cuz 1 2 0 R H _ -t & 'd":

69 c»—@-cnz- 1 2 0 R H . _—CHe'f_fé‘Q"F
F
. ) o F
70 o )ow 1 2 0 R e S
: F
, P
71 cv-—@—cuz- 1 2 0 R H ~CHyN-C OCH,
HsCO
' o} .
72 ct—O-CHz- 1 .2 0 R H -cnz-ﬁt'i—Q—oca
®
73 CI—O'CHz' 1 2 0 R H —CHNC
_ - F3CO
5 _
74 cn—@-cur 1 2 0 R H -CHz-ﬁE':—Q-cocha
Q
75 Cl—O—CHz- 1 2 0 R H —cua-ﬁ-c-< >—F
FaC
_ o R
76 cr—@-cn,- 1 2 0 R H —cnz-ﬁé—%_:)
FaC
| _ ok F
77 Ct—O—CHg- 1 2 0 R H ~ CHg~ HN-(":-G

27
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Table 1.8
6 d. R, - LA
Compd. ">~ (CHx~ k m n chiralit RO - >-R®
Nopd. o(CH) y R (CHg);i—Rs (CHo)G-R
_ - o _fF
78 o )ycw- 1 2 0 R H ~CH ﬁ-E-Q—F
- )
o . | 0 .
79 CP-O- CHy~ 1 2 0 R H —CHj;~ ﬁ- C—Q— CF;
| FsC
| o [CFa
80 o ) 1 2 0 R H —CHZ-?:-C-Q
Fal
CH
81 Ct—-@—CHz- 12 0 R H —CHZ—N-C—Q—CH:,
' _ CF -
- _ ) _ . . . ? 3
. : ) .ot . ? 02
83 cv—@-cuz- 1 2 0 R H ~GH -
84 C@-CHZ‘ 1 2 0 | R H _CHrHN;g__Q._Noz
85 CI—O"CH{' 1 2 0 - H -(CHZ)Z’HN'E
0
86 . Cl—@-CHg‘ 1 2 0 - H '(CHZ)Z‘HN'C-O_NOZ
0 CF,
87 cn—O—cnz- 1 2 0 S H —(cnz)z—HN-c—Q
CF3
_ . - 9
88 o pour 1 2 0 S -<CHz)z-!;rc—Q
FaC
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Table 1.9
C d. R )_i:
ompd. : - y - -6
No‘.) R>_(CH2)’F n chirality R® (CH_Z Pl (CH.)G-R
. o Br
80 or{ )-onr ° S H ~(CHalz--C
o F
9 o )omr o S H -(CHz)z‘{‘:“?"@
‘ o S
91 CI—O‘ CHp~ Y S H "CHZ)Z';.'T E‘:—O— cl
' OCH
_ ? :
92 o )-oH o S H (G _O
, : OCHs
83 cl—@— CHz~ 0 S H -(CHz)z-H-E‘, OCH,
] o
94 cn—-@—cnz- 0o s H —(CHz)z-Hn-E'z
. OCH,
. CF
_ 0 3
85 o )-cHr o S H "(CHz)z‘HN‘E_G
CH
0O 3
96 _Ct—Q—CHz- 0 S H -(CHz)z—HN-E':-Q
: o)
97 cr—O-CHz- 0 S H : —(CHZ)Z-HN—E—Q-Q
o .
98 cn—O—caz- 0 S H ~(CHa)p~ lr:lb-c—O—OCHa
__ cl
99 CI—O-CH-; 0 S H -(CHz)z-HN-E':
cl

29



- WO 99/25686

PCT/US98/23254
Tabie 1.10
Compd .F*' . | ﬁﬁ
No. R’>_(CH2)’F k n chirality R _'(CHz)E'g;‘CHz)ETG'R"
cN
o)
100 cn—-@— CHr 1 0o S H s~ 8 _O
r-@— - 1 0 'S 4 >
101 c CHy _ H "(CHz):.":i)' C—Q— 0]
R CF
0 3
102 o )oHr o S H R _G
®
1 03 C'_O'CHz’ 1 0 S H ~(CHz)z~ 'r:*- C-Q— CF,
: F
104 or{_)-CHe- R o S H ~(CHa) ﬁé—o
* Cl:a
_1 95 cr—@— CH~ 1 0 S H ~(CHg)a~ N c _\
o g
OCFs
108 c;—C)—CHz- 1 0 S H —(CHg)~ N
CF
: 1o) 3
107 c'—O- CH 1 0 S H (G- 'O’F
1%
108 o oy 1 o S H -ty e~
L - 0.N
NO-
- 109 CI—O— CHy 1 0 S H -(CHz)-_»"N'&
Q
110 cr-O— CHy 1 0 S H —(caz)z-ﬂ-c Y~NO2
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Table 1.11
Compd. R . :
omp — ieali — z)i 6
o Ra>—(c1-|2), n chirality R (CH Al (CHo)eG-R
o [CFs
111 cn—O—cuz- 0 R H -(CHz)z-ﬁ-c-Q
CF,
: @
112 cn—@—cuz- 0 R H '(C"'z)z'HN'C—O
FaC
113 cv—@-cu - 0 | R H ® ¢
2 -(canz-ch-Q
F
o)
114 C'—O CHy~ 0 R H -{CHaz)o~ ﬁ- C_O
| o O
15 or{_)-onr ° R H -(cnz)z-g-é—{_}— c
OCH,
| - } . 9 3
116 cr—@— CH; 0 R H —(cuz)z—'@l-b—@
1 1_7 _Cl—-< >~CH2- 0 R H : ‘(CHz)z‘HN'& OCH,3
| o  ,OCHs
118 C'_O' CHy 0 R H -(cnz)z-m-c—Q
OCHj4
CF
o 3
119 cr—O— CH;~ 0 R H -(cnz)z-ﬂ-é-O
_ CH
. (o) 3
120 o )-chr o R H _-.(CHZ,Z-H»E';—@
ol
121 o )-cHr 0 R H '(c”zh‘ﬁ‘c‘O' i
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Table 1.12 .
Compd. R | - R
- bompg. :>‘(CH - - n chiralit . - )B'T_ -R6
No. R o); .k y R® (CH, e (CHo)G-R
122 CI—O'CHz‘ 1 0 R H ~(CHa)~N-C OCHjg
. ’ 9 Cl
123 CI-'O— CH 1 0 R H -(CHz)z-g-é
' Ci
. CN
124 o )oHr 1 o R H -Gy v
' | 0 %
125 o pcHr 1 o R H (et {50
_ _ _ oK [CFa
126 cn—@—cnz- 1 0 R H —CH NG _G
127 o )our 1 0 R H -(cHz)z-HN-c—Q-CFa
F
o CF3
: ]
128 cn—O—CHz- 1 0 R H —(cnz)z-HN-c—Q
F
. o CF3
129 o{ )-CHr 1 o R H -(cnz)z-gcAQ'
| F
o o _ [FCF
- ]
180 o )our °© R H a1y _O
o fCFa
131 o{ jomr 1 ¢ R H ~(CHa)r- ?.*&'Q‘F
- | ¢
132 o p-cHr 1 o R H - e )
0,N
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Table 1.13
C A R i | f
ompd. — i — 8
No? R>—(CH2)’ k n chlralfty R® (CH, P (CHo)eG-R
NO
. o 2
133 o{_)-cHr 1 6 R H s _O
134 - CI‘—O"CHZ' 1 0 R H ;(CHz)z—ﬁ'c‘Q_Noz
. Q
135 o )-CHr 1 0 R H --<cnz)2-a+c—©
Br
N
138 o pcomr 1 °o R H Rl
F
137 o )-CHr 1 o R H ~(CHal~ N C
' ccl
' a o
O "\
138 c:—@-cm— 1 0 R H “(Cﬂzk‘ﬁa _G
Q
139 .cn—O-_cHz- 1 0 R H ~(CH2)2—§.c—Q—cx
ct
140 o pcHr 1 0 R H ~(CHam N C—Q.
HiC
HaCO
o]
141 c»—@—caz- 1 0 R H ~(CHa )t €
H, QO
0 C1
142 c:—@-cuz- 1 0 R H -(CHa N} : _O
0
143 cl—O' CHy~ 1 0 R H -(cnz)z—ﬁé: Br
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Compd. :>-(_CH2),=—

No

n chirality

n = — 4
R® —(CHZ)FL {—~(CH,)s-G-R®
. HS

144
145

146

147

148

149

150

151

162

153 -

154

)

CHz"

0 O

CHz’

CHz‘

CHy-

Qo Q

CHz"

0 R
0 R
0 R
0 R
o R
0 R
0 R
0 R
0 R
0 R
0 R

-
H -
o]
1]
H -(cuz)z—gc—Q-cr:a
0
) 1]
H ~(cHge-py ¢~ Y-cris
H @
—(CHZ)Z—”C_Q-CHZCHS |

' o)
H _ el
| (CHa)z gc—@-crd

H - 9
~(CHaJ~ N C

y 9
- - (CHz)z- ﬁ C

[

.9
H -(CHz)z-gcQ

F

E

0
H ]
T e W
H
%
T Ladb

F
o F
]
H ~(CHy)y~ ir_:‘- c—Q
E
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Compd. H>_ CH
- No. R (CHa)~

4
— )_$_ 6
(CHal5 T(CHplg GR

15‘5 | c.-O-éur
156 .cFO-CHz-
157-. cn—O—éuz-
158 o )-CHr
159 'C’—O—CH{'
160 o )-cHr
181 c—_)-oHr
162 o )-CHr
163 cr—O—cuz-
164 o )-oHr
{as o )-cHr

n chiralitg}
0 R
0 R
0 R
0 R
0 R
0 R
0 R
0 R
0 R
0 R
0 R

0
1]
~(CHg=N-C OCHs
HsCO

o]
. ]
'(CHz)g- ”’ C—Q— oC F3

@
=(CHz)~ ,_'\i*‘ C
F3CO

0

B
: -(CHz)rE' C_Q- CO,CH3
@
R -

FaC

'9 R
-(c,Hsz-gc—D

F3C
(CH. N-g ha
2l N
R
9 F
"(CHz)z‘ﬁC F
E
? .
=(CHa)s— # C"Q‘ CF3
FaC
CFy
1
«~{CHa)o— N-C
(CHa)z N
FiC

CH,

0
1]
~(CHal c—<;§-cw_-1
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Table 1..1 6

i
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Compd. R>—(CH — k
No. R ; .2)‘

n chirality

. : oY
R —(CH'Z)-i-p I (CHo)G-RE.

CHz' 1

s

166 cl

167 o )-CHr 1
168 o )-CHr 1
169 o )-CHr 1
170§ p-CHr 1
171 o{ o 1
172 o p-CHr 1

Q
Q
s

]
-t

173 o< )
174 o )CHr 1
s

175 o~

176

R .

F_
s @ FFa
-?H—N-C
H
CH,y
. B
9 9 ’
—?H-N-C )
H
CH,

Ci
s
: —-:iH-N-c
H

CHjy

r
——(?wﬂ-gdca

CH,

2.8
H

CHs oo P

_S?H. {;}-E—O—Cl

CHs

Bl O

CHj

0.
© ¢ 2
—GHN-G -

CH,

CF.

@ ¢ °

—CH-N-G
i H

CHs

Br
B
i H
CHg
o]
'('R)H-N-g
¢ H
CHy
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Table 1.17
Compd Fi>_ | | | i o 4
No‘.: "R (CHaJ~ k m n chirality R? _(QHz)j‘p P (CHo)T GRS
c CHp~ | -
177 |—O— - 1 2 0 R H gﬂ-l_r\ro-o-cc
CH,
' - CFs
' CHy~ -
178 cn—O— X 1 2 0 R H _ SHN-C
CH3 F
| R @ P
179 cn—O— CH- 1 2 0 R H | -grt—HN-c—O—cu
CHa
' A P
180 o~ pcH- 1 2 0 R H ~GHN-C
CHs
NO,
1 c© CHy- -
18 — >ch- 1 2 0 R H g
' CHs. B
CF
CHy O 3
182 Ch- CHg- e 1
W )cH- 1 2 0 R H ?“’-{}*c"@
CHy
183 o< )- g 9
C CHo- _ )
- 1 2 0 R H (":H-_N-C—O
CHa
ci
CH; ©
184 ¢ CHy- Bl _O
I—O— n i 2 0 R H CH-IN-C
CHa
' CHy © c!
185 C CHy~ 1 2 0 R H _'. n_Q_
1"@’ 2 C'iH-ﬁ-C cl
CH
CF
CHy O 3
18 - Gt ¢
6 C!—O—CHz 1 2 0 R H ?H'x-"fc"Q
CHs .
: (':Ha "
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Table 1.18 | o
4
Compd. 'R;>-(CH2)~ n chirality R® —(CHZ)—L(CH Je-G-R®
No. R ' a A
| G P
188 & )-CHr o R ~grrwe{Y
CHj
- NO»
Ha
o oron 0 R ol
E CH3
CFa
@w» P
190 ¢ CHo- 0 R —gHNo
A e
Br
w P
191 C—{_)-CHr o R My
o)
[#]
- : o R P
192 o{_)-CHr 0 R | "?ﬂ“’%
. Cl
| . (A P
103 c—{ )-CHr 0o R Y @
Y
CF3
_ A P
194  CF CH~ 0 R ‘E“’W"Q'
'—O_ ’ cil ] F
Bl
c CH;- 0 R I H
195 o4 )-CHe LR
_ w P
196 c;—-@-CHz- 0 R -?H-ﬁ-
CHsL |
| | P ?
197 c -CHg~ 0 R —gwﬁ-c_dn' -
'_Q_ 2 e |
£Fa
9 P~
198 Cl'—O-CHz- 0 R = "}“{"O '
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Tabte 1.19
Col\rjnpd R (CH)~ k m n chirality R "(C*"z)b$5 (CH )y G-R®
0

- | EN:
199 co—@—cnz- 1t 2 0 R H "f”'“‘@

' @ P
200 ¢ CH 1 2 0 R H —eH
e e
. Cl
,<} (S’H-N-g—Q—a
201 ¢ CH,- 1 '2 0 R H H
| w3~

9 P :
CH- 1 2 0 R H —gHN -
CH [3

s P
1 2 0 R H "””‘°‘O"_
el

o P
—GHN-

CH; 1 2 0. R H- : Hr@

202 ©

203

Q

I

204

Q

Q
e
(}
N
o
X
I
]
¥
7
.03

205

0
T
[}
)
o
o
T
—4%
1:
g
«w

0

206

207

(@]

=

]

N

o

D

pu o4
—d3
1:
Iz
TQ,

208

0

RN
3

(a"z)z"§'°“a

(s ¢

~CH-N- Cl
H

Q
(G- CHy
o

0
[}
-l
N
o
m e
I

209 CHy
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Table 1.20
Compd R>_( )
compe. A, (o L -
No. R C 2); n : chirality R ~(CH e {CHo)sG-R
CF.
9 9 3
210 cn—@—cnz— 0 R H N 0
- (CH)p—§-CHy F
[o]
Ol My
211 'cn—{'; >—CH2- 0 R H H
S (el oty
(S»H_N_?
212 ¢ CHq~ 0 R H | H
. o
_ (S)H-N-? o2
- 213 cn—-g }cuz— 0 R H H
(Hy)~5-CH,
(o]
_ o
214 c»—-@— CHa~ 0 - H -~ —(CHag)s~ &—O
o)
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490 cs—-@— CH 2 2 1 - H -CHz-N-g—Q
. H
o ) . R CFa
491 o powr 2 2 1 - H -cuz—wg—@
. H

| :4.92 o J-on 2 2 . - H ~0Hz'£,*g‘@
403 o onr 2 2 1 '- H -cHz‘,':‘,'ngjFa
| .494 cr—O—cu,— 2 2 1 - - H
495 o o 2 2 1 - g
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Tabie 1.46

by

PCT/US98/23254

RN/ _
Compd. R>_(CH 2)JP k

No.

n chirality

4
| —(CHZ},;Z?(CHZ);,-G—RG

500 c{ )-CHr 2
)

496 ¢

a s
497 CI—O'CH'Z'. 2

499 c

a98 o pour 2
~ )

501 c

502 - or{ )M 2
503 o )CH 2

504 o )-oHr 2
505 d—@-cnz- 2
‘506 o )-chr 2

| -
1 <
1 -
» j
4 -
1 -
1 -
1 -
1 -
1 -
1 -

o]
. W .
. ~GCHy~ HC‘Q‘ OCH3

CF,

' ?
~CH;~N-C F
H

oHQ CH(CHa)
’ L]
—CH~N- c—@
H

__ 0 NH, CF,
—CH~N-C
H

.0 .
]
“=CHp~ t{ C_‘O'— N{CHaz)»

o NO.
B
—CH-N-C
TH
Br
o NO,
n
—CHz-N-C-O—F
H
NO,
1]
—CHz~N-C cl
H
o OCHa
"
—CHy-N-C
A G
OCH3
o NO,
n
—CHz-N-C—O-Br
H
—CH,~-N-C—< |
H NO2
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Table 1.47

- PCT/US98/23254

Compd R>-(CH2)'-

chirality *

R

4
~CHae R
(CH e (CHp)5G-R

507 cl—O— CHy~ |

508 c'—O-C”z‘
509 o )-cHr
510 cl-O- C"'zf
511 o _)-CHr
sz oo
513 o )-CHr
514  o—{ )-Chr
515 | o )-cHe

516 HN{ )-Chr

Hy
517 : CHz“

ngC

. ]
=CHa=N-C
2™ ‘o

]
- CHz" N- C"(D
H S

Br

oneyr 4
CHy HAS
(o] CH
W 3
—CHy-N-C—<¢ |
*H —(;)j:cﬂ

-

C(CHa)a

o  CHCH,
. ]
- CHy-N- C"Q
H
o) C- CHa
" i
—CHax~N- C"Q'
H
%
- crp- -4 Y-coras
%
~cHr i c{ H-crom

—onenb S
it
F3
oS
ek H
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Table 1.48 |
Compd. ;>- CH k m n chiralit R® —(CH )—i— CH,)-G-R®
“No. - g7 Gk y  (CHy I (OHa) e
518 - C;-cﬂr 2 2 1 H —oned
? ’ : : ?  fFs
519 2 2 1 H . c_@
O o oy
' y . 9 CFy
520 : CHr 2 2 1 —CH, _ c_@
o~ )~ ey
3 _ Q CF3
521 c:—< }-—cu 2 2 1 | o _
. —orpen{ ) TN
A% P ~atd
: c CH 2 2 1 _
522 | | 2‘ —cH H-—@ CHg—I_h'l-
: o
' C) CH, 2 2 1 Q —CHg-N-
o2 ° i —‘(CHz)zCH—O TH G-Q
: cr C 2 2 1 : Q —~CHo—N-G—
524 " -cugcu—@ =N °'©
- 2 2 1 H | P .Q' CH;';
525 m—O-ch ey sifo
526 c'n-@-— CHy 2 2' 1 H —CH _N.?
2 5 N
527 CI‘O‘CHQ‘ 2 2 1 ..CHa_'.Nl- 1
] _ . P A CHs
528 c’n—{' FcHs 2 2 1 H —CHzN-
Fo€
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Table 1.49

: : 4
Compd. R>—(CH2);- k m n chirality R —(CH2$(C.H2);G‘R5
No. R - | "R :

530 cl

529 c'—O-CHz' 2 2 1 - H "CHa‘u'g'G o
a¥s

CHZ" 2 2 1 - . H ' —CHZ—H&&/@
- &gHa
CH 2 2 1 - H '
2 - ~CH -0

531 o )
_ ' f aCHa
532 -cn—-O—cu—nz— 2 2 1 - H —CHz N *‘G
HaC
| . R~
533 co—O—cuz- 2 2 1 - H . —C”z".ﬁ'c'G
: . . ' HaC
o o,
534 o~ pCH- 2 2 1 - H —CHy HN‘C'Cg
_ " HeC
_ %
535 m—@—cnz— 2 2 1 - H CHr Y S
. H3¢QO
CH,
536 G CHr 2 2 1 - . H —CHz=N-C
| '—O— z "l Chs
1% C(CHsz)s
537 o pCHr 2 2 1 - H —CHz—N-C—Cg
. HaC
538 CI—O"CHz‘ 2 2 1 - H —cnz-u-'&gO
HyC
| R A CHs
539 o por 2 2 1 - H o —CHe
FaC
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Table 1.50
No R ) .m n chirality R —(CHy P (CHp)gG-R®
540 o )-cHr 2 1 H | TCHrN- c—@
CHs
| NO,
541 CI—OCHQ- 2 1 H —CH -
HoN
- CH,CHg
542 c»-O-cnzf 2 1 H ‘C“z’»"f?
- - ?
543 C"'@"CHz 2 1 H —cnz-ﬁ-c—O-CHch:,
544 cr—@—cnz— 2 1 H —c’:uz-ﬁ-g—d
545 c CM;~ 2 1 =~
"@' 3 H : CHZ_E-C<§5
C
' 546 ) ~CH. N-g '
) cl " Cl
? .
547 CI—Q"CHg" 2 1 H —CHe N CQ_C'
Cl
| | | ct
548 'cr—O-CHz‘ 2 1 H —CHr G
| ol
549 o4 )-chr 2 1 H “C”ﬂ“{"d
OsN -
550 o )-cHr 2 1 H i B
0N G
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Table 1.51

R . . - : ¢
. Cqmpd. >’(CH2)1’ "k m nchirality R —(CHZ)_ip s (CHo)g G~ R®
N - - - R :

CHg

551 CI—O-CHg- 2 2 1 - H —CHZ—HN-E-CH 2_@
| | - CFs
552 o~ o 2 2 1 - o _CHZ_HN_E_CHZ _@
_ | - : , -,
553 cr—-@-cuz- 2 2 1 - H —c:-lz-HN-c-qnz
- CF3
1% F
554 c:—@-cuz- 2 2 1 - H —cnz—ﬂ-c—@’
H
! P~
555 cn—@-cnz— 2 2 1 - 'H -—t_:m—g-o—@’
H
. - ' P CHy
556 o powr 2 2 1 - H —onepe€ T
587 C-I"‘O‘CHz- 2 2 1 - H | ' -(CH2)2'u'E:"@
558 ét—@—cnz— 2 2 1 - H —~CHN-C
. SN

| | o
559 : c CH- 2 2 - . - ]
I—-O- x 1 H | ?H-{_\II-C-Q

CHa CF,
| o /N
560 CHy 2 1 - - -@
C'—O- 2 2 H CHN-C
CH,
_ ' o Br
561 © CH 2 2 1 - - ”-Q
)t Ho GHAC:
CHy
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Table 1.52
Corﬁ d R>;( ' :
NoF.) e CHg) m - n chirality & ..—(CHg)szg(CHahTG‘Rs
_ o O
s62 o )-onr 2 1 - H ~grpr
CHy
o
563 - Ci CHg~ 2 1 - H —?H—{:’I-C—Q
CH; FsC
| o  [OCHLCH,
564 cr.—O-CHz- 2 | 1 - H —?H—”C
CH;
| " oR fFFs
565 -cn—O-CHz- 2 1 - H —clzn_-ﬁc@
CHs
o OCF,
o i
c CHy~ 1 - —CH -@
566 o )-Cts 2 H e
CHy
e e o
567~ o—{ _)-CHr 2 1 - H ~GH
CH, CF,
OF
568 cn—@—cug- 2 1 - H —cn—g&c—@
CH3 CF3
| o _FFs
569 CI—O-CH-;' 2 1 - H -_.c‘:n—ﬁc
CH F
o SFs
570 c:—@-cnz- 2 1 - H —?H-HC—Q-F
CH,
o ] AH(CHa
571 o )-CHr 2 1 - H '-c‘mﬁc—éﬁ
CHy
. | e\ cry
572 o )-CHr 2 1 - H —?H-g-c-b
CHy
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Table 1.53
R . " 4 .
Cohr;pd- R>-.(CHz)i— 'k m n- chirality R —(CHZ);%(CHz)-q—G-RG

- No. R
_ ' o Br
573 CI—O'CHz‘ 2 2 1 - H | -wgc—@
: CH,
Q
- - —CH-N-C )
574 o pCHr 2 2 1 H | H s™p
CHg
- - =CHNC I
575 o )CHr 2 2. 1 H [ "H 0™ CioHa)s
CHy
- Q
- . -cHNC—~< |
576 CQ—O—CHg 2 2 1 H | H  0™goH,
CHj
- %c
(o}
577 o Jpchr 2 2 1 - H ~GH
o
578 o pCHr 2 2 1 - H N °“§©
. CHy4
?
579 o o 2 2 1 - H Biiat®
CHa H
Q
' - - —=CHNC
580  o—{ o 2 2 1 . H T H s™cn,
o CH;
@
581 o )oHr 2 2 1 - H nilitad
CHy
. HC
| | Q -()]
582 Ct—O—CHz- 2 2 1 - H _ ~gHNC
. . . CH,
583 o )CH- 2 2 1 - Ho “?H'tfcm
CHj3 CH3
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Table 1.54
R 4
Compd >’ (CHa)~ m n chirality R a(CHz)EgZ(CHZ)a_G_Rs
| - 0\ 9
584 cn-O—cHz- 2 1 - H -?*MC-Q-G-O
CHs
Q
s85 o )-CHr 2 1 - H ~eray e~ Yo
. L
| 0
586 cr—@—cnz- 2 1 - H ~GHNC cl
CHa
o . 0
587 o )-cHr 2 1 - H ~GH NG CFs
: ' CH,
- | .
588 o—{ )-Chr 2 1 - H -?H—ﬁ-C—Q-NHz
GHs
1%
589 Ci—< >—CH2" 2 1 - H *?H—ﬁC{ >“'C(CH3)3
: .CHg
' Q
500 o )-Chr 2 1 - H —?Hﬂ-c—O-CH(cna)z
CH4
591 o )-CHr 2 1 - H "C‘:H'N"C-D'_'N(CH;,)z
CHs
. . I?
592 q—O-CHz- 2 1 - H -Cl:H-‘f}ll-C OCHj3
CHs
. N-'?-Q-CH o
593 c'—O-cuz- 2 1 - H -?H—. c CHy
. CHs
594 cn—@-—cu,— 2 1 - H -clzﬂ-ﬁ»c OH
' CHs,
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Table 1.55

— ~— _ — . "
ompd. - irali - )_T_ _
N'oF.) R>(CH2);- k m n chirality TR {CH, Pls (CHg)a'G Ro

— -
]
505 o< pomr 2 2 1 - H ~ gty - )-co.chy

CHs
® o
596 o por 2 2 1 - H ~GHNC{_)-C-CHs
' CHs
_ Q
’ . C-CH.
597 o )pCHr 2 2 1 - H -_Mg{s ’
CHs
Q
598 Cl—O—CHz' 2 2 1 - H .-<l3H'p,"°_o'
CH3 .
- Q
599 c:—-@—cuz- 2 2 1 - H | —?H-'Q’l-c
: CH, CH,
_ o o
600 c.-@-cnz- 2 2 1 - H | f?"‘ﬁcﬂar
. CHg ‘
. ' o  OCHs
601 ce—@-c:-rz— 2 2 1 - H _-c‘:l-f-_atc"':-Q'
: . . N cHa
o _ NCHa),
- 602 cu—@—cnz- 2 2 1 - H .'?”'HE_Q'
‘CHy '
o o NH
803 o pCHr 2 2 1 - H -c‘:_H-ﬁé':'
~ CHy
't
604 o pCr 2 2 1 - . H ~gro-{]
o CH, 'H

605 o Jjow- 2 2 1 - Ho "?”'H""g_ 5
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"n chirality

' 4
R —(CHZ)-%S (CHp)gG-R®

Table 1.56
N CONH;?d' 2>.-(c;.|2)r
607 o p-chr
608 o )-chr
609 cr{ )-CHr
_'610 o )-omr
oo
612 ol )cnr
613 CI-'O'CHz"
614 o< )onr
615 o )-cHr
6.16.' o )-cmr

1 -
1 -
| -
1 -
1 -
| -
1 -
1 -
1 -
1 -
1 -

P

H . -(]:H-l_h:- s

CH,
CHy
H N0
CH; HyC
H -?H' N o]
CHz HsC
——_—ve I
’ Freh
s Gy,
? C(CHa)a
H N NVo
CHs HC
H —TH—&E—C{C)
CHa HC
1% CHy :
H TRy
CHy FC
CHy
—_ N- 1
H TH'H N
CHgy
CHs FaC |
9
! - ww&
H -?H—»%
H
CHy

76



"WO 99/25686

Table 157
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Com

pd. B cH
No. R>-( 2)i"

. : 4
n chirality R 4(CH2),71‘5-(CH2)q—G-R5
"R

617 o )cur

618 cr{ )-cHr
619 o )-cHr
620 o )-cHr
621 o )-CHr

622 cn_—O—?Hg;
628 o )-cHr
I6.2_4l o )onr
625 o )-CHer
628 o )ohr
627 o< )-chr

~ NECHg)a

? CFq
R iad
H
CH;
1]
—CH-N-C
i H
CH(CHa)2
9 CN
—e
| H
CH(CHa)z
a9
—CH-N-C
| H
CH(CHg),
Ci
%
- =CH-N-C
|- H
CH(CHg),
S
-=CH-N-C:
CH(CHa3)»
0 OCH;
—onp i
] H
CH(CH3)2
(") NO,
S
o)
CH({CHa)2
9 NH»
oS
| H
CH(CH3).
fa
¢
-CHN-C
CH(CH;), CF,
0 OCH,CHj,
=CH-N-C
| H )
CH(CHy)2
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" Table 1.58
.Compd R>_( . F
. CHI— . e ty );i_ . s
ed. .Hg), n chirality R | (CH, 15 (CHelG-R
_ 0 CO,CHy
- 1 .
628 cr—@—cn-lz- 1 - H ~GHiC
CH(CHa)p
| oR [CFs
6 - L T ‘@
20 o )-che H pre
CH(CHy),
| o  OCFs
1]
630 cn—O—cuz- 1 - H —?warc—@
CH(CHa),
oC
. n
631 cn—@-cuz— 1 - H . -?H-hrc_
. CH(CHs), CFs
oR
632 c;—O—cnz- 1 - H : -cl:u-ﬁ—
. . . CH{CHy)y CFy
. o CF3
. . i
633 cr-O-cua- 1 - H —GHNC
CH(CHy)y F
| o [FFs
- . 3 .
634 CI—O—GHz— 1 - H —clzf-x-ﬁc{ s—F
CH(CHy)a
g b |
635 Qb—O—CHz- 1 - H —(EH—E- :
CH(CHa)z -
o CHs
. n
636 | cn—@-cnz— 1 - H. —clzl-l-‘::‘x-c—@
: CH(CHy),
| o CFa
. n
637 gr—@—cuz- 1 - H -—cu—wc—@_
CH(CHg)z °
| Q
638 o—{ )-cHr 1 - H ~greir o )-on
CH(CHa)s
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Table 1.59 |
Compd, R ' .
ompd. >(CH P - chirali =5 —(CH,)=—t 8
No. R 2) n chirality 'R .(CH24pRs (CHp)sG-R
o
639  CH{ )-Chr 1 - H ~GHNC NICHs),
. ' CH(CH3)»
Q
640 'Ci—O-CHz- 1 - H. —CHjll_\*!-C—QOCHs
CH{(CHa)2
Q .
641 cn—-@-cuz- 1 - H -—cu-ﬁc—@fc_:ozcr-ls
CH(CHa),
_ o 0
642 cn—O—cnz- 1 - H o e )
CH(CHs), '
: e
643 c"‘@'@"z' 1 - H —GH-N- c—<’3-—c1=;,1
CH(CHa)2
e 9 SRS
644 c.—O—cnz- 1 - H —c‘:&ﬁc—Q-g(cua)a
- CH(CHJz *
?
645 o )-CHr 1 - H -?H-Hc—Q-mz
CH(CHa)e
e
646 c—{ )-oHr 1 - H ~ch-C—{)-crom
CH(CHa)z
Q Q
647.  o—{ )-CHr 1 - H -cr_n-h»c—@-c-cua
CH(CHa)2
?
648  CH{ )-CHr 1 - H -c:-_:-gc—@-_cmcas)z
CH(CHs)p :
.? .
649 Cl—O" CH>- 1 - H = ?H‘ N’ C‘O— OCH(CHa)2
CH(CHa)s
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Table 1.60

PCT/AUS98/23254

e

No. .

- chirality

— 4
R '—(CHz)b-i-(CHz)a-G-RG
.. . R5

" 650 .CFO‘CHz'.

651 cn—O—cnz-
652  cr{ )-OHr
'653 ér—@—cr;z-
654 o )-our
655 .ICII—O'CHT
656  o )-cHr
658 cﬁ@-cw-
659 o{)-cnr

660 | cx—O— CHg-

| -
1 -
1 -
1 -
1 -
1 -
1 -
1 -
1 -
1 -
1 -

CH(CHo)»
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Table 1.61

_ .
"(CHzfp%;(CHz)cTG'RS

Compd. R CHo)— Kk m n chirality R
No. R _

'
661 o powr 2 2 1 - "o '—?H-*h'kc_g

CH(CHs); OCH3

Ha
: —TH—N—E—&
H

662  c{ )-oHr - H
__ CH(CH),
663 o )-cHr 1 - H - H-N-C—E?
CH(CH3)2
665 C CHr 2 2 1 - H ,5"0-&

CH(CHa

o .
666 o o 2 2 1 - H
a¥a

667 . cr

668 C"O"

669 o )

670 o pour 2 2 1 - H TR
-

671 c
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Table 1.62 -
R | /e
Compd. >—-(CH2),— n chirality R '-*(CHz)pi-(CHz);G'RB
No. R - . R®
' ' H—N-E |
672 o )-Chr 1 - H 1 H
¢ - CH(CHa)z H
| ' .
673 o )-cHr LI H H
C{CHs)a
. ? H3
674 o )-cur- - H - ”'?i““'é
CH(CHa)2
H—N-?
675 o )-oHr L H H O_Q\CH:,
C(CHs)g
o -0
676 © CH 1 - H T1H
| : CH(CHa), H e
—?wwg—m
677  C— CHs 1 - H " Ho N
'—@' 2 CH(CHalz GHs
3 ? Hs
678 o )-oHr 1 - H - ""r‘rw{b
EH(CHa)z
| ?H—IN-?
679 ¢ CHy- 1 - H —GHNC @
_ "'O_ 2 CH(CHa),
: - —CH-N- ]
680 C CHg~ 1 - H H
"O’ 2 CHCHs
. ) ? ,CH3
- . - —CH-N-C
681 o )-Chr L : el
2 T:H(Cﬂa)z Cts
' - - H—N-g .
682 q—Q—CHz- LI H T -Q"C(CHa)a

CH(CHa)
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Table 1.63

- - 4
R -
Coh;r;pd. >-(c:(--c2)l k m n chirality R .‘(C_sz'T-(CHz)cT G-R®

683 Cl—o-c&lg- -2 2 1 - H - H'N'C—{jLSCH
. 3

CH(CHa),

?
. _ . —CH-N- :
684 o poHr 2 2 1 Hoo T é’iCH(CHa)z

. - - ' - H-N-C
685 CI—Q-CHZ 2 2 1 o -QLﬁ_CHs

686 cr—O—cuz- 2 2 1 - H -?H-ﬁ-c‘
CH,CH(CHz),

. _ o
n
687 Ct—< >—cH2- 2 2 1 - H - =CHN-C

688 cr—@-cuz- 2 2 1 - H --@&—Q
_ s

689 o pour 2 2 1 - - kj@
Br

690 cx—O—cH,- 2 2 1 - " H _ --cnn-é':—-@
691 'Ch-O-cHz- 2 2 1 - H -cr_—;—n-?:—@

. ' o OCH,4
n
602 o poHr 2 2 1 -  H .-@c-@
| -
693 c»—@-cn,— 2 2 1 - H -@C‘Q
FaC
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Table 1.64
Compd. R | f- |
Om .. y P, - - - - -
No? R>(CH2)‘ n chirality Ba _ (CH.Z"Rs (CH)7 G Rs_
o  ,OCHCHs
694 o—{ )-cHr 1 - H —GHNC
: o ,00:CH3
695 cn—@—cuz- 1 - H '—@-C—O
o ,OCF
696 C’—O“CHz" 1 - H - _—cdj-c—@
| 9
697 cu—-O-CHz- 1 - H —Exj-c—O—cN
9 .
o8 o )-chr 1 - H ‘@C—O'N(Cﬂa)z
| 0 e
699 cn—O—cnz— 1 - H —Erj-c{;}-ocma |
?
700 GI—O—CHZ- 1 - H —@—c—@-cq,c;—as
| % P
701 o )-cHr 1 - H -@-c—@—&cns
y n
702 o )-CHr 1 - H -@-c CFa
Q
703 c@cnz— 1 - H -@C_O—CH(CHG)z
- 0
704 c:—O—cnz— 1 - H —CH-N-C—Q—NO;.

84



. WO 99125686 ' ' | PCT/US98/23254

. Table 1.65

No.
708 c'_O-cﬂz' 2 2 1 - H - —(“j":‘O
| H,C
' P CH,
706 cr—O—cnz- 2 2 1 - H , "@‘*@r
: . ? 3
707 ) CP@‘CHz’ 2 2 1 - H -—(Hj.c
_ P B
708 cr—@-cuz— 2 2 1 - H . "@0-@
' ? SCHg
709 ct—@-cnz— 2 2 1. - - HBH ‘("‘j‘*@f .
P
710, -c'—O—CHz- 2 2 1 - H -(Hj‘*@
: Br
_ P CH,
711 cn—O—cnz— 2 2 1 - H "@N'C"GECH
B 3
' P
712 o powr 2 2 1 - H | ‘@*@Q

- ) " - ; g 4

R : $
‘Compd. >—(CH2)r k m n chiralty R —(CHp—(CH.)gG-R®
R? | | RS .

r

| : 1%
713 o poHr 2 2 1 -  H . _--@C‘@
' ' HsC
%
714 C'_OCHz‘ 2 2 1 - H o "@ “\@O

715 o poHr 2 2 1 - H o -@*@
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Table 1.66

- PCT/US98/23254

No.

Compd R>(CH |
R? 2

n chirality R '—(csz,;i;(CHZ)q—G—RS
L R

717 ¢

0

716 'c CHy~

CHz'

s

718 ¢© CH,~

719 '.'cx—-@—&uz-
720 c:-O—cnz-
721 ck—O—buz-
722 o pomr
723 o )-cnr
724 o—_)-cHr
725 o< )-cHr
726 o< )-omr

1 -
1 -
1 -
1 -
1 -
1 -
_1 )
1 -
1 -
1 -
9 -
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Table 1.67
Compd. R>_ i o . . el . : ‘-- )—$' u .
N'oF.’ i\ (CHy) k m n chirality R (CH, P ls (CHy)gG-R®
— ”
207 CI—O-CHz“ 2 2 1 - ~H _ —f:f :! °‘< >—CI

' o NH,
[
728 m—O—cn,— 2 2 1 - ~H _ ‘E” 'S C‘O
. 0 Oy
720 o poHs 2 2 1 - H '@
-9' !
730 o pcH- 2 2 1 - H ‘E‘j“"d
%o
[}
731 o o 2 2 1 - H -UPC{
732 o pci- 2 2 1 - H —w*{ _ &—Fj
P
733 o pohr 2 2 1 - H "Z" 'S °‘Q .
HO CH(CHa)g
734 o por 2 2 1 - H U —Q
O3
735 o poHr 2 2 1 - H ‘}j
. ' ?
736 o powr 2 2 1 - H " C_Q
HaN  CFy
| Vol
737 ¢ CHr 2 2 1 - H ‘@‘*Sj
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Table 1.68

. . - - . 4
R1 _ o . )_i_ '
Qohr':;;?d. R2>-(CHZ),=— Kk m n éhlrglzty R’. _—(CHZ P (CHo)gG-R®

0 . CH,

738 o powr 2 2 1 - H ;Z {© %
| H,C

: . ' | 0

739 o poms 2 2 1 - H ‘i”')'* N

: P auNO,
740 o o 2 2 1 - H '&"j*g
HsC
P ~NO;

741 C'_@-CH.‘,— 2 2 1 - H —Z"'SC S
' Y
. I

742 cr—O-CHz'_ 2 2 1 - H - -&Hj' s

| P
743 o o 2 2 1 - H “f“ 'j o
f? CH3
744 o{pow 2 2 1 - w [¢ O
. | | : | S 1% t AC(CH3)s
745 ol pomr 2 2 1 - Hoo T S |
R P~y CHs
748 ¢ CHm 2 2 1 - H T '
"@' Hc CHa
? CHj

747 ¢ CHy 2 2 1 -  H y o—g
*'O_ ? E j FaC
748 o )omr 2 2 1 - oo s
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Table 1.69
- - _ , ' FEE—
Co'\rl?d R}(CHz)i— n chiralty R -(CHzrf%;(CHz);G'RS
749 o )-Chr 1 H “@%
| R
750  o—{_)-CHr 1 H _(Hj <
HaC
T
751 o )-CHr 1 H - "’{‘rc‘d
. CH,OH
CFs
752 o )-chr 1 H ~GH
CH,OH CF,
9 N
753 o{_)-oHr 1 H - "‘Hc‘d
. CHpOH
754 o )-CHr 1 H - n-ﬁc—dc
. CHOH .
. ) OCH,4
755  or{_)-CHr 1 H Bt
CH,OH
0 NO,
756 c»—O—CHz- 1 H - wu—c—@
CHZOH :
| o _poHCH
757 o )-CHr 1 H - Hfﬁc-d |
CH,OH
0 CO,CHg
758 m—O—caf 1 H - H-'lg-c—@
CH,OH
| ? CF3
758 cn—-O—caz- 1 H - H-HN-C—d
CH,OH

89



"W 9925686

PCT/US98/23254
Table 1.70 o
Comipd H;}-(' | o N
No? . a CHo) n. chu'allfy R -‘(CHZ);gs-(CHz);G—Rs
760 o )-cHr L H N
CH,OH F
| 0 CF5
761 o )-cHr LI H N C’O‘F
) CH,OH
| p L
762 o )-cHr - H "”',".*‘"G
CH,0H
| ?
763 cr—O—cng— 1 - H —gHINC @
CH,OH
764 . o )-oHr 1 - H TR
. D
- . ¢Hs O Hs
765 G _)CHr 1o H T
CHgy
7 ' 1 gy p 5
86 o _)-cHe - H ~¢-NC
CHs
_ _ % .,
767 ¢ CHe- 1 - H B Vo Ul
a¥s P
CHs
: e
768 o )-CH- 1 - H —p-N
CHy
OCF,
: P P
769 G )-CHr - H —o i
CHs
CF
| GHs P °
770 O—O'CHz". - H T
CHj F

920
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Table 1.71 _
Compd. I:‘>—(CH2)'— k m n chirality R® —(CH ¢(CH );G-RG
No. R ’ | T
| N g p L
771 o o 2 2 1 - H -
. ?H;; 9
772 CI—'@'CHz' 2 2 1 - H "CHHN'C'O_CF 3
3
o } Hia
773 ¢ CHr 2 2 1 - H —NC .
2 : e C(CHa)a
_ fHa
774 o= CHr 2 2 1 - H —G-N-C<
"_@' Hz o g;ﬂ SCH,
3
. Ha
Ha
775 o o 2 2 1 - H —-?_ Vs
- CHe' “C(CHs)a
: fHa p L3
776 CI—O-CHz‘ 2 2 1 - H _ —CHH
a
. gro 9 JT2
777 o pows 2 2 1 - H —o-N-C
| CHy  CHs
3
O
Ha 2
778 o o 2 2 1 - Ho —?_ ﬁ-@—d—m
. CHg
. Ci
_- s
779 m—@-cnz- 2 2 1 - H = —'ﬁ'g@
" CHj
O
: fHs g ?
C CH,- - - -
780 n—O— - 2 2 1 H N
' . . CHj
' | fHs P
781 o powr 2 2 1 - H T H'H’;O
CH; H
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Table 1.72 |
| R\ . e |
--Cohr;r.:d- .R>(CH2),=— m n- chirality —(CHZ)E%S-(CH%G'R“'
— OCH;3
782 cr—O—CHz— 2 1 _f—N-"\O
CH,
o OCH,CH
| | PHa P e
783 cr—@-cﬂz‘ 2 1 TN
CHj
: : CF
| PHs @ ’
- 784 cr—Q-CHg- 2 1 - C'CHZG
CH3,
. . OCH;.,
| | GHs
785 o )-Chr 2 1 BAl
- CH3 OCHa
| P
786 cr—O—cria- 2 1 N-C_O
- Hzc—c”'z . e
. . cn-i3
787 o )-Chr 2 1 N'o_@
HzC'-'CHz
. 0 Fa
788 c{ )-CHr 2 1 RN
. HyC—CH,
| - g L
789 o )-CHr 2 1 7‘@*"‘62
HC—~—CH2
? |
790 ) cy—O—cHa- 2 1 - E-C_d
H,C—CH,
o ) . ? O2
791 o )yCHr 2 2 1 WA
H,C——CHa
. P OCF,
792 o )-oHr 2 1 AL
H,C—CH,
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Table 1.73

PCTAUS98/23254

Compd. 'R>—CH
N R (CH)—

n chirality

-

4 .
— -6
(CHZ’_i'p 15 (Cﬁz);G R

793 cr-O-EHz-

794 - cn—@-cm—_

795 | Cl—O—Cl';z'
796 o )-oHr
797 o )-CHr
| 798 Y
798 o )-cHr

800 C)—O'CHz“

801  c{ )-Chr
802 cr—O-cuz—
803 o )-cHr

Fa
‘fch“??d“’-

' HzC—CHz
CF3
-— N-
H
Hz&CHz . F
-— N"C-@—CFa
H
HzC—CHz
AL
H SCH3
HzC’"CHz
p R
il
' CH
HC—CH, _ C( 3)3
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Table 1.74

. ' re
Compd. R>-(CH n chirali - - —6
No. R o)~ | k m n chlralltY. 3 (CHZ),;%S (CHo)sG—R

804 o< )
. Hzc_'CHz
. : | o Ot
805 o pom 2 2 1 - T _fTﬁ'*‘Q
. . H,C—CH, OCH,
806 cr—@—-CHz- 2 2 1 - W R
- HaC—CH,
| Iy
807 o pcH 2 2 1 - H IO
| g
ol
808 © CHe 2 2 1 - H T
| '—O_ " T
(o]

' —~CH-N-
809 cn—-@—crtz- 2 2 1 - H (é"‘z)':'g'NHz

' , P
. 810 G CHr 2 2 1 - H -‘TW“QO
: {CHR - NHz
Q
811 c:—-@—cuz- 2 2 1 - H 7?”‘#? N2
' {CH) rG-NH,
(o]
B - H-N-g I
812 c CHr 2 2 1 - H H
8 I—@‘ 2 ._ . SCH,
(o)
—?H—N-g CF.
81 cn—{ }—ca - 2 2 1 - H T'H :
813 : (CHalr G-NHa
’ (o}

) . | &dd’s
g1a o pows 2 2 1 - S TR

9%



‘WO 99/25686 ' L ~ PCT/US98/23254

Table 1.75 |
— _ _ -
. Compd. R>— CH.)— n iralt 1 —_ 'H,}—G—R6
“No. | B2 (CHy); k m n chlrgllty R (Cl-{z)#'qs (CHo)g
c CH~ 2 2 1 - H © —GHN
815 I—( }— Hy | (Z-l,)z-g-Nl-hF
’ 0
| o e
- c CHr 2 2 1 - H | —cmg-o—d
sto - o pron | Ligw
o)
. )
817 ¢ Ch 2 2 1 -  H - ‘f"‘hm‘cg

S (CHy) G- Ny
’ o
93
818 c»—O— CHo- 2 2 1 - H | -<':H-§
819 m—@-

820 CI—'O—CHZ- 2 2 1 - H | -f*HN'OO-NOz

- 821 . Ct

822 ¢

a¥s
~

823 cr—@—cuz-' 2 2 1 - H —?H—u-g-m
~

CH,OCH3

P fo
Ch 2 2 1 - H | _?H-ﬁ-o—&

C{CH3)a

824 c
CH,OCH,

- P
825 o )cr 2 2 1 - e ]
: CH2OCH3
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Table 1.76
Compd. R\ ity -~ )—L“
Ne . R {CH ) n gmramy R —(c;s-fg,,R5 (CH,)5G~R®
| &
826 CI—O-CH; 1 - H . —.TH‘N'O'& -
- CH cl: CHa
. 20CH,
£
827 o )-chr 1 - H B
CH,OCH,
| . 0 CFs
828  cr{ )-chr T L *OO
' CH,OCH;4
| | CFs
829 - c.-O-cuz— 1 - H - H—HN-C
CH,OCH;  F
. . P - 3
830 o )-CH- 1 - H s |
_ , e . «. . . ..CHOCHg _ . . o
N ' . ' 0 5’
831 cr—'@—cuz- 1 - H R A
CH,0CH;
f? 1
832 Cl—O'CHz' 1 - H G °'d
CHLOCH;
"
833 cr-O-CHz' LI H ST
CH,0CH;3
| | s
834 cr—O—cnz— 1 - H e CFs
CH,0CH;,
| | 9
835  or{ )-Chr 1 - i a2
| CH,OCH;
. . ? HS
836 o )onr R R d
CH,0CH;

96



PCT/US98/23254

4
chirality = R° "‘(CHz)p—%(CHz)‘q'G—Re
_ R

._838
839
| - 840
841
842
- B43
844
845
846

847

Q

¢4

0

. WO 99/25686
Table 1.77
" Compd R! CH
“No. R{P—( 2~
837 c CH,~

O

CHy~

Q

I

CHz’

CH2"

Hy

Q
(2]
5

;}é

Q
5

0

P g

(2]
w

—CH-N-
H
CH,OCH,

CH2OCHS3 -

CH,
OCH,
OCH3

O
~cHpr e Y

~CHar g—@

o .
—(CHa)o~ b—@- c!

. ]
- (CHg)z' C
HaC

CHg

o
~(CHy)s E:—O— CHs
? %
~(orale- 6~ Y-§-cH,
0

o .
o OO
.
Q
"(CHz)z‘cO-OCHa
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Table 1.78
o A/ . 4 .
Compd. >-(CH . n chirality *  —(CH )—T—CH' GRS
No. R 2 y R __ ( 2"H5( 2Ja
- 9
848 o )-cHr 1 - H ~(CHa) c—@—cn,
. HsC
849 m——O—cnz- 1 - H —=(CHz)2-C
H,CO
_ . o
850 OI—O"CHz“ 1 - H .-'CH2-§-©—CH3
: 0
_ o CFa
851 o )-onr 1 - H —ore b
‘ . . 9 )
852 cn—O-cHz— 1 - H. —cHZ-'r:ll-c-HN—Q-cr-'s -
B o
53 o Jron L it Y
| o . CH3
854 cn—< >—CH- 1 - H —CH.— “.N_-O
2 CHz-N-C-N
- @
' Ho~ 1 - H —CH,~ -
855 cn—O—c " CHy~N-C-N : CH;
Q
. C‘CH3
8 CHy 1 - H e -
56 C'—O- ¢ : —cuz—N-c-N-O
H H
o . o) OCH,
857 C"‘Q" CHy~ L H -cuz-&é':-m—@
H H
o : o
858 CI—O‘CHz‘ 1 - H —CHz-Ig-C-ﬁ-O-OCHa

o8

P
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Table 1.79 )

R . *

Compd >—( H —_— )_1 6
No‘.) A CHy)— n chirality R (CH, P s (CH?),TG—R
859 cv—O-cHz- 1 - H —CHN-C-

H H
CN .
: o)
860 C'—@"c"'a’ 1 - H -CHZ-N-(“:-N—@
: H H
s -
: - 1 - —CHo~N-C-
861 cr—O-CHz H ~ —=CHy ﬁ-c I@
s
862 cu—-@—cuz- 1 - H '—cnz-ﬁ-c-u—Q-CHs
__ OCH;
863 cr—O—cuz- 1 - H — CH~N-C-
3 H H
) . S
. - -1 - —CH,~N-C-
864 CI—O-CHz H CHa~N-C ﬁ—_@-ocna

. -0
‘865 CI—O—CHz- 1 - H —cuz-nf'cs')—Q-CHa
o - | o _ /[
866 c:|-< }—cn- 1 - H - —CH~N-S

2 ChyN-§
o [CFs
867 cn—@-cuz- 1 - H -CHZ-HN-:é.Q
©  er
3
e
868 cn—O—cnz- 1 - H ~CHz-N-S CH,CHs
0
- 0
869 cu—-O—cuz— 1 - H ‘CHZ'H“'ucs.) CH{CH,)2
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 chirality

: — 3 -
R? : "‘(GHZ)",'LS(CHz)a‘G'RG
R

WO 99/25686
Table 1.80 o
Compd. 'R>-.. CH.,)—~ |
No. R¥ Crar
870 o4 )-oHr
871 Cl-O-CHa'
872 o _)CHr
873 cn—-@-cuz—
874 o )onr
876  { )-cHr
876 a‘f—O-cnz-
877  No—{ )-Chr
878 ;N )-Chr-
879 'gb_%_
. o™o
880

. Q
H —CHO-C-
i H
H ' 3
) -CHZ"N'C.
Ty
| 9
H —CHz—N-C-O
H
o
H -CHZ-N-C—Q
H
H o 9
~CH~N-C
H
| 't
H -CHZ-N-C-O
H

H a 9
: "CHz"N‘c
. H

o CHy

]
H = CH,~ !:'(- ]
0

N
H —m;gg—@-tmzkcw

1]
H . "CHz‘HN'§
0
| 0
E]
H -cuz-hn-c-ocnz-O

Cl

CFs

CF,

CF3

CF3

CF,

CFa
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n chirality

4
. —.(CHZ_)%(CHz)a-G—RG

Table 1.81
Compd. R>_ CHo)—
No. R {OFe) :
Br
881 @.cﬂa_
O
882 . O_ -
Ci
883 G_%_
: ?
884 *c-c-"—Omr
. ?
885 HscP?‘O'CHz‘
(¢
886  F—{ )-CHr
887  Fao—_)-Chr
888  HO{ )-CHr
889 { ) )-or
890 8
CHz‘
Cl
891

o -one

@

" =CHp~NC
. H

o)

H l .

. ?

—CH-N-C
H

Q :
- CHZ_ N-C
H

CF,

CFs

CF3

CF3

Q

- -CHZ—N’C
H

CF;

CF3

y-O
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" Table 1.82
Compd, R | 4
- Lompa. >—(CH~" m n chirality —{(CH,] v 06
No, g2 oner K alty R (c:-qzr—i—pgs (CHGR
' HyC o CFy
892 b_cﬁz_ 2 1 - H _—
- O2N - o FFa
893 o 2 T H —CHpp &
H
__ HQ CH, ' e
894 HaC CHy~ 2 1 - H -CHz—N-é ‘G
CHy - H
' CF.
895 O-(CHZ)Z_ 2 T H | "CHa‘Né_Q
' H
CN . o 'CFS
808 O‘c"'z’ 2 L H _—cuz-i_r“ré—@
HOZC o [SFs
- 897 @_c,,z, 2 1 - H - ’Z_HC_O
CF
| o, X
898 HO )-oHr 2 1 - H s ‘O
H
899 e 2 1t - H - ‘Q
900 Ha‘cozc-O-cuz-- 2 1 - H —CH2-N-E': ‘O
TEH
| Q ‘ o o FFs
901 2 - H _' - ] _O
1 | CHg=N-C
. ©2 . (o) . CF3
802 CH~ 2 1 - H PO, | _O
0N H
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_ H

103

WO 99725686 PCT/US98/23254
Table 1.83
— —
Compd. R>.(CH2}"— n chirality  R° ‘(CHz)#‘(CHz)q-G"RS
No. R | RS
Hy o CF3
903 CHy- 1 - H -CH_Z-N-&—Q
OCH; "
H . (o) CF3
904 b_%. 1 - H —Cﬂz‘ﬁ'é‘@
_ CF.
| 0z - ® ’
905 ND—cuz- 1 - H —CHz-N-CO
H
. CF.
806 O—ccaz)a- - H "CHz‘N"é‘O
H
: E O 1 . o CF3
907 ) - - ‘Q
{)-cricr- HRe
| P ' CFs
s O ¢
) _ 1 - H ~cHpn-C-d
908 H O‘G"z‘ CHz u—c
. o _fF
00 OplQee 2 2 1 - 0 el
| s o [SFs
]
910 C"‘b‘m“a‘ : - H —CHg-HN-C—Q
c o [SF
. n
v e 11 et
Br, o fFa
912 t}-cnz- 1 - H —CH-N-C
Br . ’ "
| CF3
913 HacO—O—CHz’ 1 - H
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Table 1.84

g

PCT/US98/23254

n chirality

4 '
R —(Csz,;%(CHz)q—G—RS

914

915

916

917

918

919

920

.921

‘922 -

923

824

HC0y G- )~ O

OCF;
Crone
a >" CHz"

- PcH

0%

_ HalN- P
Oone

1 -
1 -
1 -
1 -
1 -
.1.. ]
1 -
1 -
1 -
1 -

0 CF3

[R——e

o [SFs
U]
H —'CHz-N-C—O
H
o [FF
" 28/
—CHgp-N-C
2= H )
o fFs
H ]
-CHZ-N-C—O
H
o [OF
on
H —cnz-N-c—O
H
0 CFa
H 1]
oS
H
o [CFs
O
N-C
o [CFs
: a
—CHxN-C
o SF
H . ]
BT
H
o FCF
H n
—CHpN-C
Th
CFs
H |
—CHN-
Ty
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Table 1.85

PCT/US98/23254

Compd R>—(CH2);-

- n chirality

: 4
- (CHzr—T—(CHz)—G-R"

925

926

927

928
029
930
931
932

233

934

- 935

Fa
CHy~

| F,cc—-o-cﬂe-

chs-O—CHz-

CHay

Chone
N
o CH4z

O2
oo

Ha

O
Chene
O

CF;
—CHzN-
P~
S
Fa
—CHz-N-
—cﬂrﬁ-ffd
CFa

0 CF3
—cnz-g-c—.G
CF,
—CHzN\-
CF3
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Table 1.86

. " .
Compd. R\ ap chirality = —(Ct )‘L
No? " CH)~ k m .n. chirality - R (CH, oS {CH,)5G—R®

Oé . ? Fa _
936 e 2 2 1 - H g, ¥ |
937 (H3C)2N-©—Cliz- 2 2 1 - H -CHfN—P
__ o - f? CF,
938 C"dc"'z‘ 2 2 1 - H o
o . 0 Fy
939 ¢ ch- 2 2 1 ) Ho —CHrN-

- OH . ? F3
S S TR 0

. R R
941 : CK CHy 2 2 1 = H . -_CHz_ﬁ_
'9_42 : cr—@-crlz- 2 2 1 - H _ '-clm-ﬂ-c—Q
943 o o 1 4 0 - W '—GH'z"N-g
: H
: P Hj
944 -cr—@-cuz- -1 4 0 -~ H —CHeN-G _d
H
. h ) P 02
945 cn—@—cuz— 1 4 0 - H —CHyN-
: H
946 o yc- 1 4 0 - H -(032)2—H-g—©—:uoz
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Table 1.87 .
Compd CH,) n chirali B’ —(CH )—i— CHp)eG—R®
No. R 2);' ! - ty | ( 2/p R5 ( 2)3'
o . | . CH,
947 o )-cmr o - s oo,
0 !
o 948 CFO"CH{ o . - _(CHz)a_c_g_d
. 949 c_r-o-cuz— 0 - -(caz)a-c-HN-cH,-O
950 c»—O—cuz— 1. - ~CHgN-C
951 cx—@-—cm— 0 R —cu,-n—&@—o—g-cu
. ' :
1952 cr@— CH;~ 0 R -cn;-g_—o—@-mc:—ta)z
| P
953 CI"O_CHz‘ 0 R -(cnz)z-HN-o-O-_N(cna)z
954  cr{ )-CHr o R =CHN-O—(_
' ' H,C-NH
955 o4 )-oHr 0 R ~(CHall
HaC-NH
|
056  cr{ )-CHr 0 R ~(CHz)~N-C
HO
0 OH
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-
—(CHZ)EES-'(CHZ)Q—G-RS

Table 1.88
Corpe. " >-cH
958 o )-ChHr |
959 & )-okHr
961 e )-chr
962 c@mz—
963  cr{_)-CHr
964 or{_)-chr
965 o )-oHr
966 o )-CHr
967 - c{_)-CHr
968 - o )-chr

‘n chirality
0 R
0 R
0 R
0 R
0 R
] R
0 R
0 R
0 R
0 R
0 R

: —cH N—g—D—N-g-CH
TH - H s

S - @
-.—cm—g—c—@—g—cﬂa
% .
~(ctp)r- -0 Y-1-CHs

"(CHz)é"HN". OH

. =—CHzN- NH
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Table 1.89

PCT/US98/23254

Compd.' R>_ CH.)—
No. R (Cre)

| | 4
R —(CHZ)‘%(CHZ);,—G—RS

969 o4 )-CHr

070 = o{ )CHr

o071 . o )-chr
972 o{_)-oHr
973 o{_)-onr
o074 o )-cnr
975 d—O—cnai
976 o )-Chr
977 o )-CHr
078 o )-cHr
é?é_ e O)-on

~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

—{CHa)s HN-@H

o {CHs)s
. —Cﬁru‘

N(CHg),
"(CHz)rl_‘\;' :
NH>
—CHgN-
Ty
P NH,
~oren S
( z)z-H
—CHr-N- NH,

% N
-CHZ-HN-O—Q’NH
- MN
~(CHa)r~N- NH
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Table 1.90

PCTY/US98/23254

n chirality

R

—
'—(CHayb-z?(CH_ayq-G-Rs

) 980  c{ )-CHr
981 o )-ChHr
os2 o )-CHr
983 c{ )-cHr
984 o p-our
985 o )-cHr

986

987
R g S
080 o )-cHr
'-990 o )oHr

6 R
°o R
0 R
0 R
o R
0 R
0 R
T .
o -
o -
o -

P
_ o N-C-CH3
- i
—CHz-u-o-d
f
_ ? N-C~-CH,
—({CH z)z‘"j’"
?

""'CHZ-HN-
(H3ChLN

'(CHz)z"HN' -
{HaClN

—cHz-l'_h:-c-Q-'cﬂon '

P CF,
—CH{';\"'C‘O
P CFs3
*'CHz""g'
CF3

oy 508
—'CHz—HN'-C
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W 4 .
n chiralty R —(CHZ)-;T?(CHz)a—G—RS
_y R

Table 1.91
_ co&? d. ':>-(CH2)‘—' :
091 o< )oHr
ooz < )-onr
993 o{_p-omr
994 o )-onr
095 o )-our
056 o Jrone
‘897 .CI-O—CHz;
908 o p-onr
1999 or{_p-onr
1000 o~ )-CHr
1001 cn—@-cnz;

-(CHz)rg‘O

=(CHa)z~ OCH,

. ¥

CH,CH(CHg),

'. -Tﬁu-?vd) 3_

.CH,CH(CHy)2

S

CH,CH(CHy)2

-l

CH,CHCHs)

0 CH,CHs
-?-u- HN-c—d

CH,CH(CH)2
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Table 1.92

PCTNUS98/23254

"~ Compd. R>_ CH,)—~
No. "R ( ?)'

n chirality

— 2
R —-(CHz)—i—p 1 (CHo) G-R®

1002

- 1003

1004

1005

1006

1007

1008

1009
1010
1011

1012

CI—O— CHy~

- CI—O'CHz‘
: CP-@-CHz-

e
oo

1 -
1 -
1 -
1 -
1 -
1 -
1 -
1 -
1 -
1 -
1 -

" OCF,
H —pHN-
CH,CH(CHs)s .
ﬁ) sa'izc"b
H —TH-N-
" H
CH,CH(CHs),
CHa
H = “',':,"I .
CHaCHCHg), OCHa ;
Hy l
CHZCH(CHy), OCHs
CH,CHg T
H —Gr- OCH,CH, '
: CH,CHCHy), OCH:CHa
P
’ i)
 (CHr Gy :
o
o] OCH, 5
i . !
A Al
. (CHazg-NHe |
.4 . ;
0 OCH,CH, [
{CHa)r G~NH2 _‘
(o] :
o o
H ' —WC—C} -
' (CH)z-G-NH,
o
? QCHj4 ,
' e -f
(CHa)z-G-NH, OCHy i
o ;
: |
|
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Table 1.93

PCT/US98/23254

No.

RN oy
Compd. R>_(CH2)r

' chirality _

B —(CHZ%(CHZ);‘-G—RG

1013 o )-chr
1014 o< )-cHr
1015 cr—O—cne-

1016
1017

1018 or{_)-cHr
1019 .CFO-CHZ-
1020 CI—O-CHg-
1021 o _)-CHr
1022 c@cuﬁ‘
1023 o )-oHr

OCH,

- ﬁ- OCH3
{CHazG~NHz OCHy

(o]

e
(CH2)z{-NH,

o]

o  ,OCH.CH,
- N-Il OCH;CH3

H
(CHa)zG=NHz OCH;CHy
o)

OCH,CH3
—CHrN-C OCH,CHs
OCH,CH,

0 OCH,CH;
—CHz—ﬁo—Q—OCHa

CH,CFa
—CHN
Y
F2CCH,O

s
—?H—N-
H
CH3 0CH3

® 0 H,CHg
. -(iH-N-C—< §
H

CHy

OCH,3
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Table 1.94
Compd. R ) r
ompd. >(CH ieali — ' 6
No. ¥ B n chirality (CHZF,R5 (CHo)eG-R
_ - ® OCH,
1024 | cr-O—cnz- 1 - —(I‘H-HN- OCH,
CHa OCH,
o - ' OCH,CH,
1025 . cn_-O—cnz‘ 1 - --',‘:|-|-N-c>-{§—oc1-|zcw3
CHy
o © OCH,CH,
1026 C"O‘CHg“ 1 - —CH-N-C OCH;CH;
' CHg OCH,CH3
- CHoCH,
S
1027 cn—@- CHg~ 1 - -?H—H&g-dOCHa
' CHs
. CH,CF3
s (8)
1028 CI—O—CH{' 1 - .-?H-!r:l'-?
CHy ~ OCHCF;
OCH,C H,
: s 9
1029 cn—-o—cuz— 1 - —gHNC
CHy .
CF3
- © p
1030 cn—O—cua- 1 - éfﬂ-ﬁ-ﬂ,\d
' CH,
" OCH3
1031 c»—O—cuz- 1 - —([‘H-N-&G
CHs
- OCHa
1032 ICD—-O—CH;- 1 - —C;H-pll- |
CHg OCH3
H,CH,
m 9
1033 cr—@— CHo~ 1 - -EH-HN—c—d
CHy
@ CHa
1034 cr—-O—cuz- 1 - — H-I;_{-g OCH,
' CHy OCH,
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Table 1.95
Compd. RS )
- ompg. >‘CH k m n chiralit ' - )—?— ~R6
Ne gaZ 2)1". ality R (CHZ-PBS (CHy)5G-R
- | ' OCH,CHs
' e—o—cn - 2 2 - H -'-(CR)H-N-? OCH,CH
1035 c 2 GH-l LCHa
. CHy
' - CH,CH3
1036 cn—O— CHa~ 2 2 - H -gH—HN- OCH,CHj
. ' éHs - OCH,CH4
’ CH2CH3
| w P d
1037 cr—O—cnz— 2 2. - H —?H-HN- OCH3
_ CHs
' CH.CF3
A ¢
1038 cr-@—cuz- 2 2 - H -gﬂ—ﬁ-c
CHg OCH,CF,
. CH,CH;
w P 5
1039 cr_—O—cnz- 2 2 - H —GHN
o _ CHg
o _—
A P
1040 cn—O—cu.; 2 2 - H -gu—g-c—{ g
. CH, .
. ' OCH,
R w9
1041 m—O—cnz- 2 2 - H -gﬂ-{\:—
’ CH3
? r
1042 co—@- CHr 2 2 - H —cuz-g-wd
HoN
: ' 0 cl
.1 043 cn—O—cv-lz- 2 2 - H -CHz-ﬂ-O—Q
. H,N
0 CHs
- 1044 cr—O—cnz- 2 2 - H -cnz-H»c—_Q
H,N
0 CHy
1045 cr—O—cnz- 2 2 - H | —CH N
HoN
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Table 1.96
Compd. ° >{CH)- m o chialty R CH ’ CH,)-G-R®
No. R iy R (oM OHreR
. | cl
1046 Ci CHy~ - -
I—O— Hy 2 1 H CHz N
H,N  Cf
. Ha
1047 c CH,- 1 - -
0 r—@- Hy 2 H CHrN-C
HoN  CHg
OCHjz
.1048 cn—@—pur 2 1 - H —CHzr=N- OCH;
HoN  OCHs
_ 4,
1049 Ci CH,~ - .-
_ P'O" Hy 2 1 H - —CHr N .
HzN Br
'- o g L
1050 cr—O—cnz- . 2 1 - H | —GHN-
. w-...CHCHCHg)2 OCHg =~
HoCH
© 9 2CH;
1051 or{_)-cHyr 2 1 - H | —?H-'_hg-o—{ §
_ CHCH(CHa),
_ ' © OCH;
1062 cr—@-—cnz— 2 1 - H - H-ﬁ- ; OCHj;
CH,CH(CHg)2 OCH,
- ' © g ,LCHCHs
1053 cr—-O—cuz- 2 1 - H . —tfH-l_mf-c-Q—occhua
CH,CH(CH3)s
. {S)- HCHg
1054 cn—-@-cnz- 2 1 - H —CHN- OCH,CH;
CH,CH(CHg)» OCH,CH3
. CH,CHy
1055 o4 )-cHr 2 1 - H —CH- ~OCHg
CH,CH(CHa),
. ' . CH,CF;
© P
1086 o )-cHyr 2 1 - H =Gt

CHyCH(CHa); OCH,CF,
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Table 1.87 >
Compd R | ' G )-ii
ompd. oy | - - _ \—G-R®
o, H>'(CH2); k m n chirality R (CHaJ5 1S (CHalg &R
. : CHCHj
. @
1057 o o 2 2 1 - H L
_ . . CH,CH(CHg)z
. | CH3
| ® ¢
1058 c.-O—cﬂz- 2 2 1 - H | "‘f“‘ﬁ"’d
| CH,CH(CHs2
CF3
| N (S)
1059 o pcw- 2 2 1 - H Y ¢
_ : ' CH,CH(CHa)2
- , @ 9 CH.CHs
1060 o pjowr 2 2 1 - H "‘;’"‘ﬁ“dq%
. CHCH(CHg)
_ CH.CF,
A : A P
1061 o o 2 2 1 - H N

_ CHiCH(CHgls OCH;CFs

| ' © 0 CH,CH,
1062 o ) 2 2 1 - H e d

CH;CH(CHa)2

. w P d Hs
1063 o JoHs 2 2 1 - H i

CH,CH(CHa)2

| @ 9~
1064 o pcHr 2 2 1 - W e
- ' CHoCH(CHa3)2

w P OCHa

1065 CI__O_CHz- 2 2 1 - H | : __?H"I':JI'
CH,CH(CHg); OCH4

@ 9 CH,CHy

1066 o )pc 2 2 1 - H Bal
CHoCH(CHa)o
. CHa
w 9 :
1067 o pow- 2 2 1 - H o ._—gn-urc‘dfocm

CHoCH(CHg)2 OCH;3
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Table 1.98
' . 4
. Commi R>(CH2)1_ c " n chirality "R _“(CHE)%(CHZ)‘Q-G-RG
No. R . R
| ' @ 9 OCH,CH,
- r-< }- | — CH
1068 ch: CHz~ 2 1 - H _g_ﬂ-chfQ-ocuz 3
: CH,CH(CHa)
' OCH,CH3
- . () |
1069 c:—-@- CHy 2 1 - H —gﬁ—ﬁ-c OCH,CHs
' CH,CH(CHg)z OCH,CH3
Ha
) 1 ) ) | _T*_gw
1070 cr—O— CHz~ Lo
9 H
1 . piias®
- 2 - 3
1071 o _)-cH 5
' —CH-N-
: S - 1 - H . H ~CCHals
o7z oo 2 L*’o
. ' - 1 - H- H
1073 _c_:n—O—cnz 2 _ (L| :
i -f**g*& '
| CHy~ 2 i - H . H qqa
1074 c{_)-cHe [
: ' OCF,
| -y
' - 1 - H H
1075, _cl--<:'_=>—cm2 2 L,o
-CH-N.? NO,
10 - 1 - H- Ho)
1076 cn-—@-cw2 2 L"z ocnzo
: ' —1&&2{ >—ct-'3
- - H .
1077 o o 2 1 L
?
1078 o JoHr 2 1 - H 'Loc _
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Table 1.99

_ — _ _ e
Compd. R> A . - 2)_1. '
No’.a' o (CHJ  «k m n chirality R? —~(CH P (CHalg G- R®

1079 cr—.O—cuz- 2 2 1 - H ‘T“‘SE‘O
| ol
1080 o< pomr 2 2 1 - H Nt
b . . %
1081 cr—o— CHr 2 2 1 - H ‘T”‘f'}’ °C§°°“=

%OCH{OOOH,
' (9 f? O_O
1082 c CHy- 2 2 1 - H -
| "'@" 7] _ fH—L\){-
R P O'O
1083 ck CHy 2 2 1 - H -
"'@' 2 _ | ?H—ﬁ
_ : Crs
- 1084 co—O—,cuz- 1 2 0 R H —caz—ﬁ;mg
H,N
| 0 NO,
1085 cr—@-cnz— i 2 o0 R Ho fCHz—ﬁon
HaN
. _ 0
1086 o< )ycur 1 2 0 R H —CH -
) ) - HaoN

| . P
1087 cn—-O—cnz- 1 2 0 | R H —cHz—H»cm
1088 c cH 1 2 0 R H - P
h@- | cuz—gc-C?
' F
- 1089 m—-o-vcag— 1 2 0 R H -cnz—ﬁ-g-@’
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Table 1.100
.. -Compd. P T _ A6
Ne r?” CHg),— n chlrahty. | 33 (CHZ)—jl—pRs (CHo)gGR
o 2 . . OCH,CHy
O 120 n n gl
. ) 9 C1
1091 cr-@—cnz— o] R H —CH'zcnf-g-n.\Q '
- HoN
B . o o,
1092 C"‘O‘ CHy~ 0 R H ~CHCHzN- _
' HoN
| ?
1093 ¢ CHg 0 R H —CHZCHz“'{_\"'C.‘Q
" HoN
1094 cr—O-CHz— 0 R H —§chH2—|rgl-c—iNj©
1005 o )-chr °© R H . “CHzCHé"{)l"&G
. 0 ;
1096 cr-@—cng— 0 R H ' -—cnzcng-HN-o-—.(g:G’
: CH2CHs
1097 cn—-@—cn,— 0 R H %Hzmrllg-g—d
? Br
1098 o )CHr o R H -CHz-g-c—Q-CHa
o _ _ : 0 Br
1099 o )-chr 0 R H —CHz"HN'C—Q"F
1100 cn—-O—cuz— 0 R H. —CHN F

H
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Table 1.101 : -
Compd.. RS gry— n chirality R° —(CHa)Ei(CHz)q’G"RS
. c CH~ 1 0 R H - O—O—
101 o )-cH CHzN- OHs.
. ' o
1102 cI—Q-CHz‘ 1 o R H _—'-CHz—HN-C-G—NOZ
- ? Br
1103 HaO-O‘CHf‘ 1 o R H —CHz—HN-D-O—CHa
? Br
g.\@- Chzi F
: : ‘
1105 .Hsc—@-c'*z' 1 0 R H -CHe—,r;O.-Cg—‘
: ? Hs
1107 Hac-O-CHz- 1 o R H —CHrﬁ-CdNOz
3 ? 4
1108 = 4 g—CHr 1 Y R H —CHz—I\PC—dCHg
CHs "
Hs ? Br
1108 5 )-CHr 1 6 R H. —CHZ-N-_CO—F
CHs "
Hs cl
1110 e 1 20 R H —CHz=N- F
i, . . H .
' Hs }
CHy
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Table 1.102

No.
' - 3 ' . | ? ' Ha
1113 c.-@—cm- 2 2 1 - H _0”2_?'{? oH,
1114 Ct—O-CHz- 2 2 1 - H ' —CH rN-e-d'F
_ H

_ 0 ,
1116 c#—-O—ch 2 2 1 - H - -CHrpr&C;F
116 o powr 2 2 1 - Hoo —cnz-,':“?*d"’"'s

Compd. g>-'(CH2);- k m n chiralty R —(CHZ,,#;(CHQ&-G*RE
) R o

1117 -cx—O—cs—az— 2 2 1 - H —CHg—N'? NO,

?

1118 Q_ﬁg_c;-mf 1 2 0 R H _-cﬁz_a,_c_d

. 9 Fs
1119 wos{)p-cwr 1 2 0 R H - —CHr

ch : ) ? F3
1120 ' CHy 2 0 R . H -CHrHN'C‘d

- OCH,3

’ H3 _ ? Fa
121 o N_b_cH -~ ' 2 0 R H —CHN-C
| Hs . ? Fa
1122 .(ﬂ,c)zcn-b-mz— 1 2 0 R | H " —cH 2_'_,1_

CH(CHa)2

-k
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Table 1.103
" — "
Compd. > 1) ieali ”B - )._i_ —
No'? R {CH,); k .m n chirality R —(CH, 5l (CHz);G Ré
CH | ' R R
1123 = 1 2 0 R H e
) ar H
0, _ CF3
: H

1125 © CHy 2 2 1 - H Y “
O .S
' . 9 0,
1126 o< )ycr 2 2 1 -  H | _‘_f‘*#"‘d:"'
. | 2
127 o )ow 2 2 1 - W -7*5@. _
| o o S
1128 o o 2 2 1 - H ‘T“'t,*"‘dF
. ) . ?
1129 CP.—OCHz' 2 2 1 - H ‘7”'.2“43“
) | o &
1130 c:—< cHr 2 2 1 . H T
’ ' (l'.""zoc“z'O
a3
1181 o pcwr 2 2 1 - H i

Yal
1132 e pcoHr 2 2 1 - H TP

| Hac. 9
1133 Haco‘b‘c"’ ~ 1 2 0 R S -CHZ—HN-C—_@
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Table 1.104
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e

4
—(CHZ)E,—Z;(CHZ);G—RG

1134

1135

1.135
1137
.11?8
1139
1140
1141

1142

1143

1144 -

ey -

H;C?
S CHy

HsCO

n.éhkdhy.
0 'ﬁ'
0 R
0 R
0 R
0 R
0 R
0 R
0 R
0 R
0 R
0 R

el
—CH NG

—cH Mg—dpa
I

—CHZ-N'
H

Fa
0g$
—CHQ—'I:J'-
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Table 1.105

— ' i 4 _
- Compd.. R>-(CH2);— 'k m n chiraity R -¥(CH2)#5-(CH2),,—G-HS
. RS

Hac . | ? CF3
1145  HC Chr 1 2 0 R H - —cuz—»c—.O
. : H
NO,
Hes QrewOoe 12 0 R o084
| c , 0 CF3
1 47: weop{ poir 12 0 R Ho ~CHr N
CHg- - 9 F3
1148 1 2 0 R H —CHz N
: H
: Hs 0 OGH,CHs
1149 b 1 2 0 R Ho —oney
CHj ’ e e o H e e e o e e
3 . ) ? HzCHa
1150 CHz~ 1 2 0 R H —CHZ—N-Q‘d )
. Ha ? CF3
1151 & p—CHr 1 2 0 R H -CHz.—h!-c-CHz-O
CHj
H3 ] ? ) F
1152~ ¥ 1 2 0 R H ~on T
CHj - H
Ha R A C
1153 N > —CHy 1 2 0 R H -CHFHWC"(;O/
CHy ; | H
Hy ? CHs
1154 = N p~CHs i 2 0 R H ‘_‘CHz"ﬂ'c_@ '
CHy :
' Hy o CHj
1155 N )-onr 1 2 0 R H ‘C“z"HN‘C’g
- ' FsC
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Table 1.106
" R 4
Compd. " >_(CH,)— n chirality "~ "’(CHz)a'i-‘ (CHz)gG-R®
No. R . _ RS
Hy - |
| C(CH
1156 G —CHr o R H. "CHz-N'? .
CHs i
| Hy
CHj .
1157 CHz °© R H —CHrp- 3
CH
Hs
1158 écﬂr 0 R H ~CH O
by H:N Cl
, o _POHs
1159 A CHyz 0 R H "'CHQ—HN'C OCHj
CHs H:N  OCH,
Hy Hs
1160 Y~ >—CHgz 0 R H =CHz=N-C
CHs - L N B
| OH Q Fs
1161 'H._,CO-Q—CHZ— 0 R H —CHyN-G .
CH; 0 Fs
1162 HsC CHz~ 0" R H —cnz—rw—d
HyC i
o o _LF
SO, ORI RS 0
Hy . Q Fs
1164 Hacob-cnz- 0 R H —CH i
o &
1165 {’_’Q’ Che 0 R H -C“z"“’O
. d H
B . CF3
1166, oo b.cﬂf °© R H ~Chg ¥
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Table 1.107

 PCT/US98/23254

. ) 4
Compd. -R>. — irali s )i 6
No. R (CHa)— k n chiralty R —(CH, 513 (CHa)gG-R
' c C 2 1 - H O
1167 "‘O’ K : —CHrHN-g—O
CIY CFs
1168 p T o R H _ E‘O
SN CHz ﬁ |
1160 HOPN 1 o R H ¢
. CH. - -
. o s} ‘d _ CHz"ﬁ‘
H 0 Fa
1170 O[}_cﬂz_ 1 0 R H - °‘d
Hy
1171 cl_—O—cuz- 1 0 R H “CHFHN'E—Oc‘Bf
| o
1172 o )-CHr 1 o R H —one
1% OCHj,
1173 c'__O—CHz‘ 1 0 R H —qﬁzflr:ll-c—i;@
1174 cr_-@—c_nz— 1 0 R H —CHs N
' H,N
Ha
1175 Ho{_)-Chr 1 o R H . "CHz"”'g d‘af
1% OH
1176 o )-CHr 1 °© R H ~cnen 1Y
S N
' R OCH;
1177 H,q-O-cnz— 1 0 R H -Cﬂrg-c“m
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Table 1.108 |
Compd. R L o - f'ﬂ
o . n (CHa),—- k m n f:hxrallty R3 . —(CH, e (CHo)g-G~R®
| | ornd
1178 H,C-O—CHz- 1 0 R H -cnz—ﬁ-n-d
_ H.N
| N _ . . ? O2
1 H CH -
170 Ho{ G- 1 0o R H CHg=
HaN
1180 1o )-oHr 1 o R H Oy &@
H H
H
;H : i &
1181 - 1 0 R H —CHN Br
CHj, H
H3 ? . Te)
. . : H
1182 = CHy 1 0 R H 'CHE";"‘Q—CO/
CH3 ° . H e e e e e
H
3 _ -_ 1% OCH;3
1183 CHr 1 o R H ~CHry “@
CHj» H
Ha ?
1184 | CHz 1 0 R H -—Cﬂz‘ﬁ"d
| CHs . HoN
pe R~
1185 by CHe 0 R H -Cﬂrﬁc‘d
CHa HaN
H3 _ 9
1186 S )-CHr 1 0 R H ‘°“=‘£:‘°‘<,:©
CHj H
| o Ha
1187 o )onr 2 - H ~cHr Br
. 7 OH
1188 o )-onr 2 L H ‘CHTHCW
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Table 1.109

PCT/US98/23254 .

Compd. :;>—(CH2),— k
No.

. . 4
n’ chirality R —(CHz)pis(CHg)q—G—Rs
- R

1188 o )-Chr
1190 C!'"O'Cﬂz‘
Ha
1191 5 CHr
1192 e
1183 5 /CHr

CH3
1194 5 )—CHr
CHy
1195 §)—oHr

1196 o CH4

1197 CHz-

Hs
1198 d-cﬂr
- Ha .
1199 E;—CH':'

. 1 )
1 -
0 R
o R
6 R
0 R
0 R
0 R
0 R
0 R
0 R

? OCH,
-cu;—n—c—@'
"ol

&{j
-CHz‘-.u-. .

HoN

o L
—CHyN-C

F

ey S
2'H
T
TNy
. 2-H .

FaC

r
't :
—Cﬂrﬁc _
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Table 1.110

" PCT/US98/23254

Compd. RN op—~
No. - . ( 2)]

R

P

_ —
n chirality R —(CHz)a%(CHz);G—ns
_ , : _ R

1200°

1201

1202

1203

1204

1205

1206

1207

1208

1209

1210

3

) CHz~
CH,
Ha

. 5’0"2—
CHy
. CHg

- CHz-
CHjy

~d

-d

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

' F.
: ? ?
-GHz-H_

- )
P |
2--H

Ci

—CHZ—N-C—< g—r-'
H

H

oS

FsC

. 3
—onen S
: 2--H

' o
? 2
~CHrN-C

—~CH, N-E b
Y

F

Ci

—~CH. N-g—O
4
ol
L

Ci

—_cnz-HE—Q

Ci
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Table 1.111
Compd'. R>(CH2),—— k
"No. R -
1211 o )CHr 1
1212 wo{_)-CHr 1
12i3 c:—O’-cuz- 2
1214 o{ )-cHr 2
1215 cv-O—cue— 2
1216 o )-oHr 2
1217 cn-@—cnz- 1
1218 cn-—@—cﬂr 1
1219 o )cur 1
1220 o )cHr 1
1221 o )chr 1

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

—CH N-g-d-v
“H

oS
i

CFs
—CHg~N-C
g H
FaC

—CH. N-g h
- Ho

F
e
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‘Table 1.112

PCT/US98/23254

Compd. R>. CH.)—
No, gt

R

4
—(CHz);,-:i-;(CH'z)q-G-RG

1223
1224
1225
1226
1227
1228

1229

1230

1231

1232

H;,o—@—CH-; |

Ha@ CHs

~ n chirality
0 R
0 R
0 R
0 R
0 R
6 R
0 R
0 R
0 R
0 R
0 R

CHs

—cH N-9
Ty o—g
H

Q
Rq(j§P<j>
—CHZ—H'C

NO,
—CHsN
H2—H
HO
CFs
—CHN
7
ci
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Table 1.113

PCT/US98/23254

* .Compd. R {CHo)—

. _ _ -
n chirality R —(cHz);,—T—s-(cng-G-ns
R

No. . R*
. " PHy
1233 L J—CHs
CHy
Hs
1234 5—@42-
CH,
o Hs
1235 N )onr
CH,
Hs
1236 p Hye
CH,

. Ha
1237 '-5-%-

e

1238 -&Cﬂr
Hs

1239 'é-cm-

1240

0
€L
R

.124'1 -cn—O—cuz-
1242 o )-chr

0 R

o R
0 R
6 R
o R
0 R
0 R
o R
1 -
1 -
1 -

H

o _»&gj "
"o
C
8 Q‘
—CHs~N-C
H

CHg

~CHN- o
]

—~CH. N-g

HyN

.

HoN

e ‘gCHa
‘-CHz""N"C
H .
- H
Q
? d‘@
.“CHz—HN'C

. ? 02
—CHZ—H-O—g ;

HO
? CF3
_CHQ_»C@
: H
C

CHy

:
—CHz—N—C-< §
Ho o Y
F

Hy
9
~CHp~N- ol
_ H
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Table 1.114
ompd. >( chirali F D= )_i. 26
. CHa m n chirality — R°® (CH, 5 1s (CHp)G-R®
N mre
1244 o~ )-chr 2 1 - H oY '““Q
: HN
. | g
1245 o )-ohr 2 1t - H - O )F
_ - HoN _
| ' ) CH
1246 o—{ )-CHr 2 1. - H ~OH r'}*g'g 3
. H
1247 © CHy 2 1 - H e '
'_O— —cHz—H»EdO
. . 9 Og
1248 o )-cHr 2 1 - H —CHr )
o | 02
1249 c:—@—cﬂz- 2 0 R H -curn-gdm
'H
B : 02
1250 HsO'O—CHz" 2 0 R H ' F-CHg—N-gd-c1
CHz¥ _
. .. H3 . ? NOZ
1261 S )CHr 2 0 R H écuz-—&c-@—cn
CHy : i
o | %
1252 o—{ )-CHr 2 0 R H ~cpo~{_Y-cricry,
1258 o< p-chr 2 0 R H ~c-y o4 Y-cricria,
1954 CH - !
1254 | 57 -~ 2 0 R H cnrﬁ—c-Q-CH(CHs)z
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Table 1.115
Compd. R *
ompd. CHo)— irali - ,i_ e
No. R 2); n chirality R (CH; s (CH )5 G-R
-9 r
1255 cr—@—cuz— : 0 R H —CH rHN_Q_d
HaN
Br
1256  H0{_)-CHr o R H ~cHry
HoN
3 ? Br
1257  } p—CHr 0 R H —CHg—ﬁC—G
CHs HaN -
9 |
1258  Ho{ )-CHr 0o R H ~oHrpE
HgN
. Hs 0 1
1250 Lo-our o R w b
CHy ' HzN
N OCH,CH,4
1260 Mo )-CHr o R H —CHz-wEhQ
' : C(CHg)a
1261 m—@—cnz- 0 R H —CHrN- 5
HsC
' R A ClCHa)
1262 _H;,O—O-CHZ— 0 R H —cuz—ﬁ-c—cg
) HaC K
| o @ A~ ClCHsl
1263 3 CHz~ 0 R H -caz—’_n{- 5
- CHS ) Hac
1264 cn—-O—cnz- 0 R H _CHz_N.g ‘Cop
H
HC
1265 . Hac-O-CHg- : 0 R H 'C"'z'ﬁ'g‘ch
HaC
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n chirality R

a—
- )-l ' -RS
(c:Hz,F,R!5 (CHpirGR®

Table 1.116 |
- Compd. R>_ CH.,)—
No R Ok
Ha
1266 '5’0'*2‘
CH,
1267 o _)-oHr
1268 o _)-Ohr
1269 o )-ohr
1270 o )-oHr
1271 o _)-Chr
1272 Ho{_)-Cr
1273 wo—{_)-Oir
1274 H0{_)-Chr
1275 Hac—O—cHz-'
1276

0 R H
0 R H
0 R H
0 R H
0 R H
0 R H
0 R H
o R H
0 R H
0 R H
0 R H

&C/O
—cHN e ]

HC

% OCF;3
oo 1T

H
1
—~CH~N-C
TH
HaCO

T
- 't
~OHrro-

HO

. ,
- ? Q
- —CHr G

..HO .

‘NO»

CH N—Z—-O-F'
W
? OCF;
—enc oL
H

!
P d |
-GHz—l_l‘f.

H,CO
Br

—cnz—u-g-g

HO
Ci

HO .

o
~CH;~N-C F
H
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Table 1.117 |
= — K . , - 4
Compd. >—(CH k n chiralty R —CHA CHylgG-R®
“No. R 2 y R (Cl pRs( 2lg G~
o | o ock,
1277 ) CHs 1 0 R H "'CHZ"'ﬁ' C‘(N\,@’ _
CHs H
Hs
1278 5—0!—!2- 1 0 R H —CHNC
" b, H,CO
Ha . Br
1279 d—CHf 1 0 R H "CHz""‘_f
CHs HO
. Hs o '
1280 ¢ CHg— 1 (o} R H —CHrHN't"‘d
CHy HO
. Ha 9 02
1281. CHy- 1 0 R H —CH G F
CHy o |
f OCF3
P
1283 o pcur 2 1 - H —ChHz ¥
HsCO
Br
1284 o )chr 2 1 - H ~CHg IO
HO -
o &
1285 o )-CHr 2 1 - H - -cnz—H»cd
' HO
CF,
HaQ
1286 Haémaa’s"-O"“f 1 0 R H —CHZ—HN-E‘O
: 0, 9 F3
1287 o\ Nons ! 0 R H | —CHg-C
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Table 1.118
~ Compd. 'H>. CH.)—
No. R ( 2)' _
Hs
1289 - 5/ CHr
e .
CH,
1200 = 5. -CHr
CH,

1201 Ho{_)-Chr
| 1;292 | o)
.1'293 ; H:;C-O'Cﬂz‘
1294..' Hao—{_)—Chr
1205 o< )-oHr
1296_. Mo )CHr
1207  Hyo—_)-CHr

' HyC
1298 cho—b—cuz-

Br

PCT/US98/23254
: . . z
"n chirality ™ R —(CHZ)E%;(CHZ);G—RS
| . o R
: . CFa
0 R oy
CHz—ﬁ
| e OCH;
0 R —cHz-p;c‘Q
HoN
0 R —CH N
H,N CHg
: 1% CH,
c R -cuz—&x-c—@/
H
CHg
0 R —CHz-N- '
. BN B
| ¢ ~°
0 R —CHg—HN-C
F
o R | —CHg—H-g‘dF
. C(cH
0 R . *-CHZ—N-? {CHa)s
H
. s.SCH;
o R —CHz—go-'@/
Q CH3
o R - —CHZ—H'C—CO(
FaC
| _ CF3
0 R —cuz-ﬁ-g—g
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Table 1.119
Compd.. >(C r~ n chiralit R —(CH )-?-(CHa)"G'RB
‘No. R ") i (CHalp s (e
ch ' ’ ’ ? CF:; 3‘ .
1209 M Chz ° R H ~ChzN-
H,CO "
| CHy ? CF3
1300 Haco_d%_ 0 R H —cuz-pi-c—@ |
CHs 0 Fs
1301 Hy CHs 0 R H -cuz—n-e—d
HsCO g
. Ha CHjy ? Fa
1302 Haw_b.c_”z_ °© R H -CHrH'*".‘d
HSC ? CF3
1303 HsC CHz 6 R H -CHz—g-o—@
. Fa
N o 1%
1304 O.a‘,:bcn,. | °c R H -CHz-'-,f;*C‘.Cg
anE o R H - @
1305 8 . oy
' . H3CCHa2 ? Fa
1306 %co_b_cﬂz. o R H —CHy -
. Ha ? Fa
1307 HsC He o R H -cnz—N-&d
HO "
R
1308 @'CH" ¢ R H -CHg—N-C‘d
. H
H3C Fa
0 R H 2
1309  H,C CHz ~CH~N-C-
H
)
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Table 1120
Compd. R :
om - e ™ o a1} 3 : — )_1. 6
Nol.a R>-(Cﬂz?’ ) k n chirality R ~(CH, Fls (CH.)5G-R
| s | .G
1310, o ° R H —cnz—'»;c-O
| , o &
1311 o] 0 R H -cuz-l_r{-c—g
{ 9 CF3
1312 G—CH'F 1 0 R H —CHa-'-N-C—Q
H
r . - . ? Fa
1313 e ) 0 R H —~CHgzN
H
. o ) . CF3
1314 N\s‘f}-cHg- 1 0 R H —CHzN
- H
H . Fa
. H
1316 C"b‘c“"" 1 c R H ~CHN
1317 b_..cﬂi_ 1 0 R H —CHzN-
H
D {} | e <
1318 cHe ! 0 R H —CH it
o | PG
1319 C:O'CHz’ 1 0 R H | —CHyN-C
H
. | . ? Fs
1320 Br—d-CHz- 1 0 R H —CHeN-C

140



WO 99/25686

Table 1.121

 PCT/US98/23254

Compd. R>_ CH.)—
No. BZ . 2

bp

4
— )_i " 6
(CHa) T (CHalg GR

1321

1322

1323

1324

1325

1326

1327

1328

1329

1330

1331

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

_ ? Br
_-cuz—ﬁo-O-m
0o £

| —cuz—ﬁ-c—O—CHa

1

—CH. N-E—Q—Cl
LI

—CH N-R ~
CI

HO

e O8O

"

=CHyN E-Q

HO

e~
. HoN

? r
—CH N-wd-cf
TN
0 ]
-cnz—g-c CHj

=CHs—N- Cl
2_'H
e ~°
—CHy—N-
2 H )
HO
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Table 1.122
- Com d. R>_ | ] .#4_
| NoF.) g (CH— & n chirality. @~ R -(CHZDRS (CHo)g G—R®
- | 't ? ~
1332 uo{ )-CHr 1 °© R H o OO)
| o
1333 Hsc—@—crc,- 1 0 R H -cnz-i_re'-b@
H
? e
1334 'H,-c—O—cuz— 1 0 ‘R H- —CHz—pr@'Qc
HoN
Hs Br
1335 ¥ o-cHr 1 o R H _CHz__w&O,C,
CHs H
Hy |
1336 ﬁ“*‘ﬂ‘ 1 o R H écug—w&dcm
. 3 !
1337 §°"‘2’ 1 o R H —CHzN- ci
CHy . H
: Hs 0 CH3
1338 'éwr 1 0 R H —cwﬁo—d
CHs HO
5 010
1389 Y)-oHr 1 6 R H —CH
' CHa | %_H :
Ha l
| ?
1340 &cm- 1 0o R H —.cua-:;':-c—g
CHs . HO
Ha CH,
1341 é%— 1 o R H ~Chg— -G
CHa HeN
Br
1342 o )-Cr 2 1 - H

et
—CHz—t'l'C Cl
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Table 1.123

No.
1343 o pcHr 2 2 1 - H —cH,—HN-g—Cg-cHa
1344 CI—O—CHT 2 2 1 - H —'CHz_ﬁ'g‘@_c'

. o o
1345 o pour 2 2 1 - Ho oy

| — _ "
Compd. l:‘>(CH2),--- k m n chirality R —(CHZ)j_'p (CHo)g G-R®

HO
1346 o o 2 2 1 - H ---CHQ_H»;@
' HO
. | CH
1347 CI—O—CH:- 1 2 0 R H o —CHZ-N-? . :

- N . . H

H,
o . ) : 1% CH;
CH, '
. ? CH3
1350 'CI--O—GH-: 2 2 1 - H —CHrN-C—C_ |
. _ ? r
13851 o< Jcwr 1 2 0 R~ H o TS
£oh
’ [+
| e
1352 mo{ powr 1 2 0O R W WD
£
_ : o
3 ﬁ’ r
. -CH,
1353 . CHz~ 1 2 0 R H LA
CHay OP CHs
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 Table 1.124
F{ . : 4 -
e Gc;qmpsi- _R>-(CH2)F'. " n chirality R _—(CHz)bfT;(CHz)q—G—RG
1354 or{_)Chr 1 - H Bl mgc
| . e
o
1355  cH{_)-Chr 0o R H —cn-ta-u-e—d
’ HzN
1356~ H0-{ )-CHr o R H —cnf-ﬁ-c-Q
' HoN
- Ha 0 N
1357. ) CHz- 0 R H —CH{-HN-
CHj HaN
1358 m—@—cuz— 1 - H —cH z—l':'m-d
.. . HpN
Ha ?
1359 \ p—~CHg 0 R H —CHQ—I_ITC.—O
CH,
_ Hy ”éHa
1360 ¥ )—chr 0 R H BN R S
. CHj3 ‘ _ CHg
1361 Hac-O-Cﬁr o R H __-QCHZ—E-&O-:OC Ha
. 3 9 Hs
1362 " )=CHgs 0 R " H —CHN-C
' H
'- CH
Hy
. : Ha s
1363 Pl o R H —chr
: CH3 CH,
o | | 0 CHg
1364 Hao—O—CHz" 0 R H —onrd |
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Table 1.125

PCT/US98/23254

Compd.' R>—{CH
No. " R¥ . 2~

R

- e
' —(CHZJ—(CHZ)E‘-G-RS '
RS

Hs
1365 d—cﬂr

CHy

| "
1366 -6-%-
CH,

1367 MO _)-CHr
1368 : CF—@—CH{'
1369 - o—{ )-Chr
1370 o )-chr

1371 o )-ohr

1372 o )onr

1373 Hsc-©-cuz- _

1374 mo{ )-cHr

1375 Mo )-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

—CH N-g
orgr e~ )
HyC
—CH N-E—O—CH
2-H 3
%
-CHz—HN-C—O—CHa

_ 0 CFs
P Uy
. H

) CH.CF,
—CHgyN-
NG
FaCCHzO
: Br
~CHz~N-

OCH,CF3
—CHy=N- '
7H
FsCCH,0
. Br
—CHz—N-C-

H
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‘Table 1.126 .
Compd. R’ | ; . )-T:-(
N R CH?)r. k m n chirality 33 —(CH, Al CHo)G-R® .
_ , a P
1376 - Hac-O-CHg- 1 0 R H Ed‘D
—CHs~N-
- H
1377 'Hao—O—CHg- 1 0 R H P
' —G'Iz—ﬁ-c
| ) Hscu 0 R ? "
1378 2 1 H —CHzN- ci
GHs H =
. Hy . oéH2CF3
1379 ) gCHr 1 0 R H : ;cn.;-HN-
CHs F1CCHz0
Hs
. ) Br
1380 5»%— 1 © R H ol
Ha 1%
_ =N
1381 CHyr 1 0 R H _ 5~D
bH, -CH;—'I}'

o Hy
1382 5—0%— 1 2 0 R H _ &C§>
CH, o f_ﬁ' .

| . Fa
1383 CF-@'-CHz' 2 2 1 - H | —CHz—-N-Cl ,
H
. : Br
1384 o povr 2 2 1 - H ~cHr e ]
| | 20
1385 c.—O—cuz— 2 2 1 - H : ‘
—CHZ—”'

1386

_wz_ﬂ.
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Table 1.127

R -
COmpd >—(CH2)'- k m n chirality R® -(CHz)"T_p 5 (CHJgG—R®
. R

1387 85‘0112- 1 2 0 R H -Cﬂz—wg‘_dl
Hay 9 {CHa)a
% i 1 2 0 R H ToRCE “@f |
| &

CHy

1388

. _ g
1389 é—-CHf 1 2 0 R H -CHZ—”- N
CH3 WO

H

. . ? FS

1390 ciy 1 2 0 R H —CHN-

H,c CHy~ : :
:{:) CHs - 1 .2 | Y R H —CHrHN'E“Q
- - ¢
1392 1 2 6 R H ~CHN
H,-,CCHz‘O_ o

1391

1393

| ° - ' 2~

. F3
1395 mHoow{ pcov- 1 2 0 R H —CH-;-N-E-‘d

1306 . 1 2 0o R ' 2 <
Ha CHy " —oRe

B o Fa

1397 Br—b-crlz- 1 2 0 R Ho _curﬂ-cd
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Table 1.128
d. R | ) '
Compd. .>—CH — n chiralty » )_T_ -
No. R ( 2); | nany_ R (c:Hsz5 (CH)g G-R
. . . C H3 . ? F3
LB e el
' o ?Ha . N ? Fa
1399 'C*‘Q'CH" Y R H '-CHZ—N-C‘OC
ct Ho=
3 GHs | o LF
1400 cp—O—CH— 0 R H _‘CHz"'H'C_O |
. R cl
1401 Ho—_)—CHr °c R H ‘C”fﬁ'*@
'~ OCH;
1402 'Haé—O-CHf | o R H —CHN- OCHy
. HoN OCHs
1403~ w0 )-CHr o R H e ia
C l g N
1404 Hao—O-cnz- 0 R H —CHyN-C
1405 Mo )CHr 0 R H —CHNC
HyCS
o~ o R H O
14 Hg CcH -
06 3 c CHZ—E'C |
1407 MO~ )-CHr 0 R H —CHe IO 4
H{CCH,S .
1408 HO< )-CHr 0 R H —CHr -
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Table 1.128

Compd. R>— CH)— chiralit ‘ - —(CH )—i CHy)g-GR®
Ne. 'R (CHg); k m n chirality R’ (¢ sz.s( 2)g

- — . — . o
1409 HaC—O—CHr 1 2 0 R H 'c"'z"{}"g-d

Hs .
1410 - 1 2 0 R H -cnz—gg‘Q
CHy |
_ . P =L
CH R 'WNG"C}
1411 o por 1 2 0 W 0
O
. . X ? u
CH R H TS
1412 Wo{ )CHr 1 2 0 .  mCoN
: o]
_ Ha R
1413 Y)chr 1 2 0 R Hoo . T
_ o HyC-0-NH
CHa o
' 't
) - —=CH—N-
1414 o poHr 2 2 1 R H OGN
[¢]
? SCN
1415 cn—O—cuz— 1 2 0 R H _ —qnz—'r:l'-c»Q
: HoN
. 9 CN
1416 Ho{ poHr 1 2 0 R H —CHg—hl-O-d
Ha 9 CN
1417 5—%— 1 2 0 R H —cargz-d
. CHy . ' HzN
| o oM
1418 cw—-@—caz- 2 2 1 - H - '_"Cl'lz-"-lf\"G‘és
H,N
. ' ? H
1419 o{ your 1 2 0 R H ~ChHg-C~
. HaN
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Table 1.130 -
‘Compd. R : | ' )'r'
ompd. R>-(CH2)F  m o0 ochiraity R ~(CHT(CHIgGR®
y | 0 H
1420 HaO-O-CHr i 2 0 R H —'cnz-Hf‘*"=-‘§:§s
HaN
5 . SH
1421 - 1 2 0 R H-  —CHrN
o Ce HoN
| B e
1422 o pows 2 2 1 - H ~CHr H““"‘d
HaN
. | | . 50
1428 o powr 1 2 0 R H —CHz-HN-?

1424 Hso—O—CH;— 1 2 0 R H cH N-?
. ‘—CHg—

1425 - J)CcH~ 1 2 0 R H ﬁ;dQ
_ —CHg—N-
CHj H

_ Q O
1426 o o 2 2 1 < H 't

H
- ? Br
H3C-NH
. Br
1428 o pjowr 2 2 1 - H ToH e
(HsCN
p '
1420 woo{ por 2 2 1 - H o ”c‘d
H,N
. . |
o R
1430 © 2 2 1 - H —oHl
- | ' H.N
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chirality -
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Table 1.131
Cohn;rcl’;:)d. 2>»(CH2),-— k
1431 HoCCH 0§ )—CHr-
1432 C‘p' Hr
1433 HCCH0-{_)—CHr
1434  HCCHa CHy~
1435 HaCCHz—Q‘CHz‘
1436 osonon o
1437 nccho—{ )-oi-
1438 - u,ccnz-O-CHz-
1439 - a-bckCH—O-mf-
1440 - HecHo—~ )i
1441 .Hacs—O‘CHz'

_ .
R —(CHZ)EIZ—S-(CHZ);G—RG

Br
H
HaN
Br
—CH~N-C:
2 H

'—'CHz-_-”'C
HaN
Br
—CH;—N-C
N .
HaN
Br
—CH;—N-C
HaoN
Br

e
TH

HaN
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Table 1.132

PCT/US98/23254

Compd. R>. CH,)— |
No. R ( 2)). | k

 chirality

R

4
‘(CHZ)B%(CHZ)‘TG—RG

1442 Fgccn-cz—o-cuz-
1443 (woncH{_)-oir

1444 . WoCHO~{ )G

1445 _u_,ccu,—O—cHz-

1446  (CHCHL_p-oir

1447  HOCICH ol
1448 @s—'@—ca,—
1449 "H,ccuz—O-cHz-
1450 e

1451  tcopnL{_-chr

_ HQ
1452 H,Co-b—CHz-

Q
-=CH N-?
=N :
HN
CH: CH(CH3l2
S
—CHz-.ﬁ'c
HN,
H O(CHz2) 2CHp
? r

Hi
e RS CH(CHa)2
1
_mz_n.
HN
CH {CH2)2CH
ar
- NG
Chz~¢

"
H
CFs
—CHzN
2_H
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Table 1.133

PCT/US98123254

Compd. R>. CH.)—
" No. R (CH)

n chirality

i 4
R —(CHa)gi-(CHg)q—G-Rs
RS

1453 weougo—{ )0t

1454  reccHq CHy~

HsC
1455 Ho—b—cn-iz-
1456 C‘Q" CHr-
J
1457  (CHpN )-or
] | HC '
1458 Hobcnr
1459 (a0 )-OHr
’ Hsc
1460 HO-b—CH-;
C wge
1461 .“"b“’“ -
HsC
1462 Ho_b_m -

1463 o )-CHr

H

- S
I

9 CFa
“CHz—ﬁ .
CF3

—CHZ'HN‘

HoN
? )
—CHz~N-
iz b
HsN
?_ Br
~ony )
HaN .
? T
—CHz—N-
z H=
HoN
1
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Table 1.134

"No. R

1464 o pour 2 1 1 - W —cnrp;g—'@
_ | | 9 Fa
1465 o pcoHr 2 1 1 - Ho —CHENG

Compd. N CH)~ &« m n chirality R —(CHy)s Ri 5 (CH2)'q_ G-R®

FsC

_ : _ " 9 Br
1466 CD—O—CH{' 2 1 1 - H —onr e

| ' - | - o o
1467 CI—Q—CH-: 2 1 1 - H | ~onr el

' . 02
1468 o povr 2 1 1 - o -C'Hrn-g—d
‘. - . - ’ - F- . v em PR PR - H C e e e emmed ceae .
1469 cn—O—cnz- 2 1 1 - H ' | —cnz-ﬂ-
1470 ci—O—CI-h- 2 1 1 - H . —CHrﬁg-dCl
| Ha R . | ' Q Fa
1473 ‘I}—CHZ- 1 2 0 R H '..CHz_HN.
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Table 1.135
. . - ] 4 '
| Compd-. >—(CH2),— k m - n chirality R® -—(CHz)Fi‘(CHz)"d G-R®

No. - R RS
1475 y 1 2 0 R H - ‘d
are o CHEN-C

| . CFs
1476 BD[}—CHz- 12 0 R H —CHZ—N-c-Q

B CFa
1477 S 1 2 0o R H -
oy CHz-

1478 B 1 2 0 R Ho . _@
Cir CHz~N-C

Hq Fs
 HsC- CH 1 2 0 R H '
1479 3 cx ~CHz—N-

1480 -Hac_'c}_c”r 1 2 0o R Ho —cng-ﬁ?

| CHa . CFs
1481 H:.&Q-cm- 12 0 R H —CHz—N-g—O |
_ HyC H
B 0 CF,
1482 -‘f}-cnz- 1 2 0 R H —oney it
H

~CH~N-C
-y H
CF,

1484 S 1 2 0 R H _ ?_Q
Q’O’ 5\0' ~CHN-C
| | P F
1485 HaC—< >—CHr 1 2 0 R H - _(Ij
. CHZ—H’C

-k
o
[s 0]
(%]
X T
£ ~] [ ~]
Z}j
(9]
e
h‘
-—b
N
Q
X0
€I
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Table 1.136
Co d. R | . ' ]
omp.>—.—--- | ﬁ o
 No. R? (CHal— & n chirality R —(CH, P (CH,)-G-R®
S 0 OCHg
1486 HaC"O-CHz" ' 1 0 R H —cﬂf-ﬁ-g,\-g
HoN
Ny ' cl
1487 H,C—O—CHZ- 1 0 R H —CHz~N-C
HoN O
H.
1488 Mo )-CHr 1 © R H P 4
H
Q.
1489 __HgO-O-CHg- 1 0 R H -CHz-ﬁ-C—O
: CHs
1490 mo{ p-cHr 1 ° R H ~onry
NHz
491 H CH 1 0 R H =0
e S
NO,
1492 H_ao—O-CHz- 1 00 R H —CHZ-N-E _@
: H
_ Hs g Ko
1493 CHy 1 0 R H ™ N
CHa a
| Hs D .
1494 K p—CHr 1 c R H —C“r';j‘O;"%-
CHa H
H H
3 9 :(CHS
1495  ¥-cur 1 0 R H p—y
CHy HaC
. Ha ? Ha
1496  } p—CHr 1 0 R H : —CHz - g
CHy HyC
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Table 1.137
: R . 4 :
| Compd >—(CH2), 'n chirality R —(CHz)g%(CHz)E-G-Rs
Hy = Hy
1497 CHg~ o R H —CHN-C~X )
H H3 CH:
CHa CHs
. CHg
1498 Q‘Cﬂr 0 R H —CHZ—N-E—%
CHy H
Hsy
Hs
1499 Y p—CHr 0 R H —CHN
CHy H
Hs CH
1500 é—cw‘r o R H _CHZ,_N,E_<{
: H
CHs
Hs 0
1501 \_p—CHr 0 R H -
cnz—l_rs‘-c-o
CH, e
Ha ? )
1502 ) CHyz~ 0] R H --cr-:z—’_ilu-c:wd-\t
CH, F
_ Ha o CHF,
1503 Y )—CHys 0 R H .-cH,-H»’
CHa
F3
1504 HZNO'CH" 0 R H '—cnrn-g’d
H
0 CFa
1505 - CHy 0 R H -cH-;-N—c—@
{Oono H
Br
1506 o )-CHr 1 - H ~cnrpt
H,N
P
1507 -Cl-O—CHz‘ 1 - H -cuz—Hn-c _
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Table 1.138
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No.

Compd. R>¥(CH2);—
R .

“chirality

. . _ 4 ' .
Ny —(CHQ)EES—(CHZ)Q—G-RG

1508 o )-cHr
1500 o{_)-crr

1510 c—{ _)-CHr
1511 o< )-oHr

1512 o )-chr
1513 o p-one

1514 tuocraN—<_ -0

H
1515 CO-b'cuz- |

1516 (o )-Chr

. HQ.
1518 H,CO—b—CHz‘

H ' 'fCHz—u' g‘dF

HoN

‘H - 0 f;
'_ma—ﬁ-

e
H | 2"H

HoN
H ) Br
—~CHN-
N |
| —CHzN-
H AN o—@
N X
- of |
: c N-E—d_O
. HZ—H
e
- ?
H —CHN-C
HoN
o &
H —cm—go-(/j
HN
: Br
- f
H —Cﬁz‘"j"'
HoN
0 " Br
H —CHQ—HG—Q'
HoN
-cnrwg-dl
H H Y H
CH; OoCHs

158



. WO 99/25686 : - . PCT/US98/23254

Table 1.13 9_

Compd. F‘>. — P —CH] _
_ NoF.) R (CHo); k m n chirality R® . (CH? Pl (CH)5G Re
" 2 2 1 ‘“’”“6
. CH; ~0CHy
Br

1520 Br—O—CHz" 1 2 0 R H SR—— z—p;-g-@
1521 meo{ pcr 1 2 0 R H -cu,_—ﬁ-_?
CH :
1522 Ej):}' ~ 1 2 0 R H o _CHz_hk@_@
- HyC : 0 r
1523 Haco_b_cH -~ 1 2 0 R H | _cﬁz_ﬁc_d
HaC 9 r
1524 “‘*b‘c”f 1 2 0 R H —CHz-ﬁ-C-d
. .. : e
1525 8 )cir 1 2 0 R H —onepd d
.. . . P CFs
1526 Haco—O—cnz- 1 2 0 R H -CHrHN-Ofd
CH p
1527 E;C)’ 1 2 0 R H -
. Ha ' ? Fa
1528 che 102 0 R H —CH
HyC 0 CF,
1529 Ho_b_cﬂf 12 0 R H "Cﬂz-ﬁed
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Table 1 140

PCT/US98/23254

4
- )_i_ V-6
(CHa)p &5 (CHlgG-R

R ) . ..
Compd >—(CH2)—- n chirality R®
| | : P
1530 BP-O-CHz- 0 R H —CH,-HN-«:—Q
F
. 0 CF3
1531 Mo~ )-CHr 0 R H —CHy HC—‘Q
_ F
: '? CFa
» H
F
H3C | -9 Fs
- 4533 Hy co_b_cﬂz_ 0 R H .-cnz—ch
_ F
| . HaG | . ' ? . F3
1534 i b CHr 0 R H —CHz-ﬁ'
1535 - B~O—cnz- 0 R H —CH;—”E {;_F
. CFa
1536 Hyco )-CHr o R H o ‘O‘F
H
Fa
1537 ﬁ;D‘c“z’ 0 R H —cH »&d—#
T
| HsC - P Fs
1538 HaCObCH - o R H —CHrHN-DdF
. _ H;,C | ? F3
_ Q Fa
1540 - 8 CH 0 R H -
,_.Q_ - ~CH N F
F
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Table 1.141
| R - - " -
carmpd. 2>-(C>Hz). n chirality R —(CHz);E-(CHz)q—G—HS
. RS |
| o _OFs
1541 Hsco-O—cuz- 1 0 R H -cr-lz—ﬂ-c«Q—F
F
P~
1542 E;Q"c"i' 0 R H ~CH -
£
Hsc ? F3
1543 -H,co—b-c— 6 R H =CHz-N-C-
H, H :
_ HCQ - 0 F3
1 544 HobCHz_ 0 R H -CHZ_HN' F
’ F
1545 > °© R H g d ”
Eais . CHz~ : : -
| . CHN-C
F Fa
1546 Hyc CH o R H '—CHz-»é?'-d
F F H
r F3
1547  HyC CHe 0o R H P d
Br H
P {He
1548 H CH 0 R H —CHz—N-C
a4 aO’O‘ - "“H He CH3
"CHa
p  FHeC(CHa)
1549  HyC CHy 0 R H -CHz-g-O-<,(fCH
| HeC =~ °
' Q
1550 Mo )-Chr 0 R H c-_»cf-ocu,
’ oy i
155i Hao-D—CH;- 0 R H 9 0ﬁ-o«cw;cu;o:-o:
--ctiru'c—d -
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Table 1.142 o
Compd. R | ' | 4
_ mpa. >. CH,)— oy - _ .
No. R¥ ( z),. k_ n chlr.ahty“. ..Ra _(CHZ)—i_PRs (CHo5G R.
1552 MO0 )-CHr 1 o R H -_CHz_HE_O
- o
1553 MG )CHr 1 0o R H mz-w‘é:
A
P
1554 MO )-Chr 1 o R H ‘CHz'I_?‘{’C"“"%
| H
] Hsy
. . ? Ha
1555 W04 )-CHr 1 0 R H —cHz—Hn-o-éhl“(c
H;C
. "
1556  Ho{_)-CHr 1 0 R H ~crr g
. ' . ... HsC
_ ? Ha
1557  mo{ )-Chr 1 0 R H e oK
HaC
1558 o )-ur 1 °o R H -cna.—}rg-c—g};
| HaC CHs
' f ~ CCHal
1559 Hac-O—ch 1 0 R H ‘0“2“,"{0.‘(;5
' HsC
1560  Ho4 )-Cwr 1 0 R H —CHgi- y
N*
1561 R o
1561  Ho{ )-Chr 1 o R H —onpy o< S
CHs
1562 o4 )-CHr 1 o R H —CHy
. . ozN OCHg
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Table 1.143

Compd. §>(0H2)r k m n chirality ‘R —(CHZ)ET?(CHZ)Q—G—RG
R

No.
9
ey )
) ?b‘““

1564 Hac—@-wz— 1 2 0 R H | Hb—
. o,

1563 wo{ pcv- 1 2 0 R . H

Hs

1565 ) CHs 1 2 0 R H : "CHz"'H' 4 o]
CH3 HsCO
Ha . o

1566, Y o 1 2 0 R H - -—cuz—HN-&Q
CH, O,N OCHj3
i ey

1567 ¢ CH- 1 2 0 R H S o_-b-m
CHs e

1568 5‘%— 1 2 0o R H L HNG
Hs d‘
1569 -'5’01'*2- 1 2 0 R _H Pl
1570 Hacs—O—CHg— 2 2 1 - H : -.—CHz_ﬁc'-C}
| —CHrME—d

1571 Hps{ )cHr 2 2 1 - H B
1572 (Cpl 2 2 1 - H ? a

O o - R e
1578 neolgtOree 2 2 1 - H _CHz_ﬁ?c O
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Table 1.144

‘PCT/US98/23254

" n chirality

L :4'(CHZ),,—T—(CH2);G—R6
RS

1575

1576

1577

1578

1579

1580

. 1581

1682

1583

1584

o

9
Hotcngrwo-C}-ch

Hy 9
?}:.**C)—cﬂr
Ta ot
PNI- CHa™

4
1 -
.-
1 -
1 -
1 -
1 -
1 -

4 -
0 R
0 R

?

el

F
H " —cH N—&d ]

TN

F

S e a ol
. —~CHN-G

F
. —CHZ—E-

F
—CHg—ll:ll-

F

H cun—&da
 —CHgp~
H

. CF.
H L ? _Q 3
—CHZ-I_I*:‘C

CFs
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"Table 1.145

. _ "
Compd. R>—- CH)~ & hirality —(CH )‘iGH sG-RS
N o (CHy); m n chirality R ( 2pR5( 2l G
: _ : ? Br
- 1585 Cl—O-CHz' i 2 0 _ R H ‘CH{‘N‘O—@
H N

Cl

. H

| c CH 1 2 0 R H @
1587 '—O— d | —cur,’j'g@
1588 o pcHr . 1 2 0 R H _-cnz-ﬁ-g—&

CF3

1589 _.Hac—O-cnz—. 1 2 0 R H o _—cHZ-ng—ﬁ

| | o gon e
1590 . Hsc-Q-CHz—- 1 2 0 R H . _QHTH"\Q
HoN
Br
1591 wo{ poHr 1 2 0 R H "'c“?-‘&"? __
N

' {
1592 Hsc—O-CHz‘ 1 2 0 R H -GHz—N'E‘d
. H
o . - O
1593 Ho{ p-cHr 1 2 L "CHz"ﬂ'g _Q

Ha ' : Fa
1594 ) CHy~ 1 2 0 R H —cHz—”‘. -
CHy HaN
_ Hg 0 OCF,
1595 . écuz- 1 2 0 R H -c_:Hz—ﬁ-c_—Q
CHy : : ' HoN
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Table 1.146

%,
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Compd. R>_ CHo)—  k
No. R¥ ( -2-)' o

chirality

- 4
R —(CH2>-$-,, Iy (CH)g GRS

1596 écwf 1

CH,
Ha

1597 Y )—CHr 1
CHs
Ha

1598 o 1
' CH,

_ Hs o
1599 5'0"2- 1
’ CH3
1600 o )-CHr 2
1601 o )-CHr 2
1602 o )-cHr 2
1608 o )-CHr 2

1604 o p-chr 2

1805 o )chr 2

1608 o )oHr 1

oy
—CHz—'HN-C

¢

| —CH~N- ’
H N

1

—CHZ-H-E-Q :
oY
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Table 1. 1 47
R . 4
Compd >—(Ci—|2)j n chirality R —(CHZ),,—T;(CHa)q—G-RG
_ _ R
. SCF3
1607 HaO-O'CHf 1T 0 R H -CHz-HN-E-O
Hs 0 CF3
1608 Wi 0 R H -CHz—N-C-d
CHy H
S SCFa
1609 cr—-@-—cuz- 1 - H _CHT”E_G
- Fa Q 9 F3
1610 6‘#@“* 1o H ~CHrN
: F.
. . . 9 3
1611 c.f\)D_HE_O_% 1 H —CHz—g‘O—d
- a CFy
1612  nconsrpe{)-on- 1 - H ~CHg -
CHa ’ CFS
1613 %CH? —_— 1 - H -cm—wg'-@
- CFy
1614. -Facs—O—cuz— 0 R H ~cHey
1615 FaCS—O-CHz' 1 - H ~cHey O_d
| cl
1616  FCS{_)—ChHr 1 - H —onry
HoN
? Br
1617 Fes )-Chr 1 - H | ~CHr-N-G—
HoN
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Table 1.148

4
- Compd. RA - e .
No. R (CHo); k .m n chirality = PR3 —(CHE’—i-p P (CHy)g-G-R®

H ' . S o B
1618 -Haco-b-cnz- t 20 R Ho —cnz—ﬁ-o-d
H ' | : | o _OCFs
1819 ¢ - 1 2 0 R H o ~crd

CFa

H - 0
Haco-bf%- 1.2 0 R H -CHa—ﬁ-c—Q
| H o _FFs
1621 ¢ che 1 2 0 R H | -cnz-g-c—O—F
. |
Haccvb—cnz-

1620 -

1622

1623 Ho{ )-cir 1 2 0 R H . "CHz"_f‘{‘g _Q
. . . ' ? Fy
1624 WO poHr 1 2 O R LI

| o | 0

1625 o )»cir 1 2 0 R Ho - _CHZ_”O.Q

. o ' F3

- 1626 HD-O—CHZ- 1 2 0 R "~ H | ‘Cﬂrﬁ‘g—dF

| ?
1627 . HO—O—CHZ- 1 2 0 R . H ~CH2—HN-c-Q~F
1628 nges{ JcHr 1 2 O R H - -.-CH.;-HO.—Q

168



WO 99/25686

Table 1.149

-PCT/US98/23254

. _Compd R>-(CH2),

. o

" .
R

'1625
1630
1631

1632

1633

1634

1635

- 1636

- 1637

- 1638

1639

HaCS’Q— _CH2.
' ch\[»
CHz~
(o]

: HZNCH,-O—CH;

n chirality
. i N
0 R
0 R
0 R
0 R
0 R
0 R
0 R
0 R
0 R
0 R

e~
: H
CF,

g
—CHjy ~N=-C:
S—"ves
—'CHZ-N‘C
H
o3 $
g H - \
‘-CHZ—N"
_ H

Fa
7S
—CH Y

-CHg"‘ ﬁ'c C{C H3)3

HsG ,CHs
Ha
~CHs—N-C-
H
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Table 1.150

4 .
Compd. R>_ — _ e e ‘r 6
No. | R¥ (CHz),_ k m n. chlrafffy R ” _(CH“FP (CH?)Q-G.R

Hq | |

1641 CHz~ 1 2 0 R H _ -_CHZ-HN-chQ—ocrzcmrF

s - | o
1642 3)CHr 1 2 0 R W TEORENO
| 02
: Hs '
1643 5—@42- 1 2 0 R N __CHZ_HN_E _dj}

. | Hy .
- o % R
1644 5‘0*‘2‘ 1 2 0 R H 3 _CHI—”O_O—Q_@

' : 0 CFs
1645 i 1 2 0 R H oy
o |

| | | e Fa
. 1647 mctoHa)rO—%- 2 2 1 - N ‘:Cﬁrﬁ'&d

. F3
1648 mHeoms{ o 1 2 0 R H o —CH-‘;—HN-gd

CF3
1649 woowe{ pow- 2 2 1 - o _CHz_g_g_-O
CFa
1650 moowa{ o= 1 2 0 R H —CHzp- |
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Table 1.151
| - . _ 7
_9°|\"';F.’d- pa” CHIr  k m n chiralty R —(CHZ%(C.HZ);G—RS
_ — _ ' -
2 2 1 '°“"u9
1651  moicHa{_ ) - H ' °HNC$
CHe{_)—iHacHy
' . ? Br
1652 wocHys{ o 2 2 1 - Ho - -cuz-?r;sQ
. _ HzN
' 2 1 ) -CH’-H? ’
1653  nower{ o~ 2 - H -,
CH:'O—(G'Iz)zCHI
) - Br
1654 Holon) -2 2 1 - H ~CHsN-C
. HaN
. . -Cl-lz-l:’hl-g—d
1655 moomys{ oo~ 2 2 1 - . H Mo |
. o ,
1656 Hoows{ )y~ 2 2 1 - H | fcnz—ﬁefd
HoN
1657  HeicH)s cH- 2 2 1 - H " N
: ' : CH {ChrCH
0 o
1658 hHoowe{ - 2 2 1 - ~H . TCHs HN'C'Q
. HaN
. ?
1659 CI—-Q—CH,;- 2 2 1 - H —cnz—g-c-Q
' ' HN  C
CFy
1660 Bl—O—CHz- 1 2 0 R H —CHrHN-O-Q
HoN
OCF,
1661 BI—O-CHf 1 2 0 R H —CHz—il:‘i'C—Q
HaN
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_ Table 1.152
C d. R | ' )_i | |
ompd. ! et - 6
Nol? R>—(CH2)r n chirality R - —(CH, pls (CHa)afG—R
1662 eE—O—cnf 0 R H —cHg—N-g—d*
| ' H
HoN
| o &
1663 BI—O-CH': 0 R H -'-CH,—H-o-Q
_ HoN
S ?
1664  HOS{_)-CHr 1 - H —CHz N
. ' « HoN
1665  Hcs—_)-Chr 1 - Ho --Cﬂz'g'o‘d
HaN
1666 s~ )-CHr 1 - H —Chz1-
1667 o ~ - 1 H ; ™
" HyCCH. CH. - ' - '
.6 "’ i ' CHFHN.O—%:(B:'
o | 0
1668 HCCH{ )-CHr 1 - ‘H —~CHg-C £
’ . : HaN
| ?
1669  HooH CHy- T - H —CHrY
HoN
? ~
1670 Haccnz—o-cuz- 1 - H '—cﬂg—p’f-o—Q
| _ ‘ HaN
' OCF3
1671  HCGH{_)-CHr 1 - H —CH
_ HoN
| e
1672  HyCCHy CHs 1 - " H —CHrN-C
' HaN
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Table 1.153

~ PCT/US98/23254

Comp
No.

d. 2}-(GH2>,~ K

m

4
chirality  R° —(CHzrp—is-(Csza-G—Rs
R

1673

1674

1675

1676

1677

1678

1679

1680

1681
1682

1683

HQCCHg—O—CH

o

F—-O—CHg-
F—@—CH-:
F—O—CH{'

. ? (:§
—CHx—N-C cl
H

oS

Br

? Br
—-CHZ—N—C—Q[
H Br

9
—caz-N-c—< ng
Ho

H,N

CH N-g
_ o

HoN

Br
. H
HaN

. - t

H,N

|
—c:—:;—m-?r—{j
H -

HoN .

o fCFa
- —CHg—H -

HoN

. o Fa
—CHz—§O—<;_ 5;

H,N

9 r
—CH N-Cd(:l
“H

- Br
—CH—N-C |
H Br

173



WO 99/25686

Table 1.154

- - PCT/US98/23254

%

Compd R>(CH2).- k

n chirality

- —
- —(CHZ)F—,%;(CHZ)-;G-RS

1684

1685

1686

1687

1688
1689

1690

1691

1692

1693

1694

0 R
0 R
0 R:

. -crxz—wg-@

 —CHz ”&Q

? {j_ﬁ
—~CHg I

HoN

—CHi-N-?&d
-~ H

HaN
Br

HaN

? !

--CH N"C"{i :>
HaN

(o)

—CHZ—H&Q

H,N

®
.—CHr}:‘P .

HoN
CFa

HoN
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Table 1.155

- PCT/US98/23254 .

Compd. R _
No. R> (CHZ?’

— "
R —(CHz),;gs-(GHz)a-G-Hs

y | N
1.695 Hab'dc“'z‘

1696 H;,O-@—CH-;

1697 Hac—Cl)-cw-
Ha
1698 H;,C-d-CHz-
1690 cHy-
1700 Hac_d:;, -
1701 WGscH—{_)-Chr
1702 mco< )-cHr
1703 Ep'c"f
1704 WO )-ChHr
1705 c,_O_cﬂz_

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

Br
~CHs—N-G
“H
HoN

—CHN-C
Ty
" H,N

1
—CH N-g
2---H

HpN
? QCFS
—CH N~C—<; :>
fH
H,N
Fs3
~CH—N-G
H
HoN
Br

SN 0 W
Hy N
-—CH N-g ;

HoN -
-CFa

-—cnz—n-g-g

HoN

? d F
—CHg—l_l\{'C

HaN
F3
—=CHs—N-C
TH
HaN
CFa
=CH~N-C:
Z—H ]
HaN
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_(CH?)EI;%(CHZ);,—G-'RS

Compd. R "(CH-‘,),— n chirality @"R®
‘No. R -
| 2 <
1706 _.@'c"f o R H - TeRNe
HoN
R~
1707 HLs<_)-CHr o R H ~CHz ﬁ'”‘d |
HaN
? CF3
1708 HoCH—~ )-Chr 0 R H ek Q
: HaN
1709 (MoK oHr © R H. B i
_ "
| Hy o O
1710 B CHy- 0 R H ~CHN-
171 E@ - C‘Q
. CHy~ CHg_HN-
) H3CCH2 . ? Fe
1712 Y _ o R H —Chg ¥
) Hs . ? F3
1713 CHe 0 R H —~CHE NG
. ? CFS
1714w CHy ° R H -CHz-W‘@
HO " ~
. | ? CFy
g 0 R H - C—O
1715 8_%_ oy
| ? ~
1716 0 R H "C“f‘a“*d
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Table 1.157
T _ N
Cohtlr;pd _R>-(CH2),~ " n chirality R —(CHZELS(CHZ,);G-RG
. RS
. CH3 9 CFS
1717 yyco{ p—CHs © R H -cnz—ﬁc—O
Qg
1718 N 0 R H ~CHzN-
CHa "
CFs
1719 _.‘i}—wr 0 R H ~cHry
o F
HaCO™ ? 3
1720 :—gc—b—cm— 0 R H —_CHZ—HN-&d
' CHa
9 ) CFg
1721 - Haccﬂz—G'—CHr 0 R H —_CHz—ﬁo—Q
. _ 0 Fa
1722 @' CHz 0. R H ~CHe -
| \
o &
1723 .@'0“2' 0 R H —cnz-ﬁc—Q
| F
e o &
1724_ Haf-‘d-CHa— 0 R H -'CHz-ﬁ'C‘Q
. : .F
CH3 9 Fa
1725 H,c—Q-cHz- 0o R H —CHz—ﬁc-d
HaC F
| CFy
1726 H,ccnz-O—cnz- 0 R H —CHN- F
H
1727 @*Cﬂz‘ 0o R H
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Table 1.158 |
: . - _
Compd. R> _ e o ? o
No. RY (CHZ)?. . n chirality R —(CH RS SO Hs.
_ : L CFs
CH .
1728 @_ i °c R 40H2"HN'90 Q ’
. : Ha X 9 CF3
1720 oH o R —_— O_Q_F
1730 HGROY o R R d Fo.
. _ N.f}’“" - ~CHN-C
H o F.
1731 mﬂﬁ""*f c R —CHz‘N-gd 3
H H
CF,
1732  HOOH{_)—OHs o R -_,CH{_HE _O '
| ? Fy -
1733 '@‘C“f 00 R ~GHy
F
. ﬁ) F3
1734 H;CS-@-CHZ- 0 R —CHz=N-C
F
. . P Fa
1735 i'bCCHz—‘O-CHz— 0 R | -CHz_u. F
E
o | Q Fa
1736 EQ' CHgz 0 R —CHIC F
: F
Ha ? F3
1737 H&d_%_ 0 R ~CHr .
F
- Hy : 9 Fa
1738 -~ HsC CHy~ 0 R ~Chy i -
F
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Table 1.159
R - 4
Compd >—(CH — chirali 3 —(C : 2~R6
No. R o) k n - chirality R (CHz)j_p_ P (CHpG-R
2
1739 (oncH{_)-cir 1 0o R H ~cHey
E
? Br
1740 @-%- 1 0 R H G O_O
H
' '. Br
1741 Hes< )-oHr 1 0 R H I
H
Br
1742 weoH~ )-Chr 1 0 R H P~
H
| Br
1743 _@'c*’f 1 0 R H —CHN
. CHQ Br
1744 Ha@CHf 1 o R H —_—
3 _ .
1745 Hs CHs; 1 0 R H —CHz—N‘Ed
~ HeC _ H
B o Br
1746 (ooncH{_)-oir 1 o R H e
H
. Br
1747 @‘C“z' 1 0 R H ~GHr NG
. H,N
1748 FbCCHg"O-CH—: 1 0 R H -CHz-all-c-d
HN -
| e .
1749 H, CH 1 0 R H -CHZ-”-
. N
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Table 1.160
S R R 4 .
Compd. --;>-(ci-| ) n chirality R —(CH )ii—(cH }-G-RE
No. R¥ - .?1 : ity ( 2 1“2k
- - 0 OCF;
1750 @' CHe- o R H -CHz—N-C-'O
: ' 0 'OGF3
1751 'Hﬁs—@—cw‘,— 0 -R H e _@
- H
. 0 OCF3
to- OCFa
1753 @:}"c”z' 0 R H oy
_ CHa . ? OCFS
1754 Hac—C>—CH2- ' 0 R H '—'cH'2-4HN-'c—@
K Ha 0  DCFs
175656  Hi —~CHy 0 R H —CH z‘h*c’O
M€
_ OCF,
1756 (I'bC)zCH"O"CHz' 0 R H —CHz
| By Br ’ 9 - Fs
B Br :
By Br CFs
1758 HsC CHs 0 R H —CH 2_5_
B Br
- q
. ~orr
1759 Ho{_)—CHr 0 R H
GiLry
- CH »@—D—odm
: =CH=
1760  HO—{ )-CHr o R H B -

Q
CF,CHCIF
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Table 1.161
R\_ ’
Compd. >CH — K n chirality - "R —(CH CH,)-G-R®
- No. R ( 2)] ny R ( ZPHS( 2)5-
e ' N-c-
1761 HO{_)-Che 0 R Ho ol D
: CHj ]
. =CH~N-
1762 Qcm— 1 0 R H TTH HNQ E'
CHj ' c GH
. OCH,CH3
1763 O—CHz- 2 0 - H —CHz-N-E—O
_  OCHCHs
. ?
1764 @-cv—nz— 2 0 H —C.Hchz"ﬁ’é/“d
. OCH,CH,
_ o ¢
1765 o 2 0 - H —Cht-
CHZCH(CH3)2
OCH,CHy ™
(A 1?
1766  { )-cHr 2 o - H —oHN
CH,CH(CH3)2
OCH,CHj
1767 CI—O—CHz" 1 1 - H —CHz—N'C—Q
o CHCHs
1768 cr—@-f:uz- 1 1 H —CHgCHrﬂ-&d
CH,
1769 ?:}-CHZ' 1 0 R H ToRy octe
CI'ICHCFzO
CH3 F
3
. HN-C—
1770 W >—CHs 1 0 R H _Q Q
-CHz—N'C
_ CHa
) 3
1771 CHr 1 0 R H chee
(H;,C);,C-?H-N-q
CH3 HyC °
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‘Table 1.162
R 4
.Compd >—(CH2), k n chirality —(CHZ);,%(,CHz)q—G-RS -
. e - ok
1772 JpCHr 1 0 R ’“b_
- CHg e W%
’ CH3
. : Q 0 R —CHz—N-
1773 Y )—CHz 1 - Q v
CHg
3 L
' NG ocCl
1774 5:%- 1 0 R —'cu:—»g-d oH:cP
? CF3
1775 e 0o R ‘-’CHz—HN’O_Q
HaCO HaN
B . CFg
1776 “=°°'C/>‘°”=‘ 1 0 R ~CHzN-C
HO HoN
_ o ?
1777 2 1 - ~GHy
. a HoN
CFs
1778 HCH{_)-CHr 2 1 - —~CH-C
| . .
CF3
1779 tp‘ CHr 2 1 - ~CHg NG
HoN
CF3
1780 . .BI‘—OCHz- 2 1 - -CHrﬁ-
_ H,N
. . ? CF3
1781 HO—@—CHZ- 2 1 - _CHz..ﬁ.c,Q
HoN
_ ? CFa
1782 wocnl o 2 1 - _cﬂz..ﬁuc_Q
H,N
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Table 1.163 _ |
R B | 4
. Compd. >CH —  ebiralite “3 _ 8
No. R >—(CHy); k m n chirality R (Ct—l?_)-i—,,ﬁ5 (CH)7G-R
. | ' o _FFs
1783 NO—O—CHa- 2 2 1 - H —cuz-ﬂ-c—Q
HaN
) _ 9 CFa
1784 - O—cnz— 2 2 1 - H —CHZ—H_Q-_-Q
' HoN
: 0 CF3
1785 %(C"'z)z'“@‘wz- 2 2 1 - H -CHf'ﬁc'Q
: HoN
, | o
-1786 - EQ'CH"" 2 2 1 - H —CHZ—HN-&Q
_ 9
: . 0 CF3
1787 %(cHerO—G-h— ‘1 2 0 R H _ —qHz—'ly'-c_—Q
' : ' H.N
| o ? oy
. »
CF3
1789  HsC CHr 2 2 1 - H - =CHz it
HoN
_ 0 CF3
B 1790 -CI—O—CHz- 1 2 0 S H _ -mz—ﬁc—Q
. N
0 OCF;
1791 -C"‘@'C"'z‘ 1 2 0 S H | —cﬂz—ﬁ-(,»Q
' HzN
a _ _ 0
1792 e 2 2 1 - H ~CHgN-C
' HoN
1700 | ¥
1793 cHe 2 2 1 - H ~CHN-C F
| H,N
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_Compd R>—(CH2),

1794

1795

1796 .

1797

1798

1799

1800

1801

1802

1803

1804

HgD-Q—CH-;—

n chirality-
1 -
1 -
1 -
1 -
1 -
1 .
9 -
1 -
0 R
0 R

HoN
~CH~N-C F
e
HoN
~CHaN- F
Ty
HoN

HoN

?
: -cuz—g—o—< §—F

HoN

| R
.—CHz-u-C F
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—(Cl-;zypil;ﬁ—(c|-|2)q-c5—|=a6

“No. R n ghirality R’
. CFs
ws w120 B n R
_ SCF;
1806 HgCOO-CHz- 0 R H _CHZ_HN_?
H3 o ? SCFg
H SCFS
SCF,
1809 Ho~{_)-cHr o R H | _TCHz__Hf?
CHr ®
1810 _E;O‘ 0 R H. _CHZ_F_{.C_Q
CFs
1811 @'c”z © R H _mz_w&d
) H
CF3
1812 HCS—4_)-Crr 0 R H | —caz—gid
. SCFs
1813 nooH,~_)-Chr 0 R H -mz-g?v@
: ~ SCF,
CH
1814 @‘ 2 o R H I a)
. H
- a SCF,
W5 ol 120 R M oy
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- Table 1.166 :
’ " . 4
Compd. - >'-CH - n chirali R '—'CHZ)—T— CH,)7G-R®
ot s v ®  chslene
o | g, o
1816 (Cl'la)ch-O—CHz‘ 0 R H . -CHz-?N-vrd -
: : H
_ _ o [
1817  (CHsh C‘O'CHz' 0 R H —CH'z-N-o—O
H
. : OCHF,
1818 B¢ )-cHr 0 R H o
OCHF,
1819 H3C0—.©—CH2- 0 R H —CHN-
H
_ HsC OCHF;
1820 Ho_b_cﬂz_ 0 R H ~CHz-
| ‘ o pow
| 0 CHF,
1822 H CHz ¢ R H —CHZ-N-CAd
H
o o CHF;
1823 E’Q"Cﬂz‘ 0 R H —CH Z-N-&OO
o H
OCHF,
1824 @' CHf 0 R H ~CHr )
_ OCHF,
1825 Hac&'Q'CH-; | 0 R H ~GHy :
: 0 CHF,
1825 oo one 0 R W el
- H
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Table 1.167

. PCT/US98/23254

4
R® —(CHZ);E?(CH-‘,)&-G—RS

Compd. F‘;>— CHo)—
No. R& Cre)

1827 @"’”2‘

1828 Hsc‘G'CHZ‘
CHj
1829 Haf«“O-G'}r

1830  (cHanoHL p-chr
1831 & )-oir
1832 HCO{ )-CHr
Ha _
1 8.33 H:ZD_CH -
_ Hi
1834 Hsco—b-crl -
1835  HO= )-CHr
1 836 . E’Q‘CHZ’
1837 @"’“r

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

OCHF,
H
—CH»—N~
Ll
OCHF,
" 8
—CHZ_N'
H
OCHF,
H

C(CHy)3
H —CHz—HN-E—U

1 C(CHz)a
H —CHz—ﬂ-O—U

C(CH3)
H -CHz—ﬁ‘E—U S

C{CHs)
H ~CH rﬂ-g—g "

y P p_ClCHa)

C(CHg),
H —_CHz_u.E—U ? i

? C(CHa)a
H —CHz - _
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ST HyC
1848 HO"b—CHz-"

4 _
Compd. R>_( . . _ .. -
! N R CHz)r. n chiralty R (c.Hz)—ip 1 (CHZ);G R
| C(C
1838 mcs—@-cuz- 0 R H "CHZ"'HN’? (CHa)a
| e
1839 HeoH~_)-CHr 0o R H ‘C“f‘H“*g'Uq Ha)s
—- ) . e
1840 Py /O 0 R H —%—gg _@rcc Hals
. ' ’ ' B C(CHg)3
1841 cHp 0 R H "C"‘fﬂ"*@/ _
CH
' : ' : ? o ClCH)s
1842 Ha CHz~ 0 R H o °"’U
HeC H
' ' ,C(C
1843 (CHs)zC"’"O'CHr 0 R . H "CHru-E—U (CHa)s
Y | C{CHgla
1844 (CHu0{_)—CHr 0 R H —cH z_ﬁ.g_&(
| : -OHfNi*dr
1845  HCoH~§ )-Chr 0 R H L
CH 2CHs
o & SCFy
1846 Hae—O‘CHg- 0 ‘R H —CHé-N'
HyC H
0 OCHF,
1847 (CHs)aC"O‘CHz' 0 R H - O_O
H
0 R H
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R

4
-_— )_i_ 06
(CHalp 1 (CHly6-R

Table 1.169
Compd. R>(CH2),—
No. R
1849 @"’“2‘
1850  HCCH{ )—Chr
CHj
1851 Hsc‘C}_CH -~
1852 @"’“f
Ha
1853 HO%—CHZ-
1854 @“’*2‘
1855 mccu,—-@-cuz-
1856 CHp
1857 EQ‘%‘
1858 BF"@"CH—:
1859 Haco-@—cnz-

n. chirality
0 R
0 R
0 R
0 R
0 R
0 R
0 R
] R
0 R
0 R
0 R

.—CH @Q
~CHz~ c—d_O
—CHg~ N-C“@

9 Br

- (ZHZ-'I\J-L‘{;;3
—CHZ-N' b§
: -CHz-N-L‘éD
£
- CHf'N'

=0

=0

—CHs N

wd@

-CH 2-N'
'  H
HaN
Br

HoN

. 189
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Table 1.1 _70

PCT/US98/23254

Compd. R>. CH
No. R (CHa}~

— — _
R —=(C HZ)FES-(CHZ);I-G-RG -

Ha
-
) H
1861 Hamb-m -
1862 w00
1863 E‘Q‘ CHe
1864 Hac&.O—CHz‘-
.1'ssf5l @‘ "”2‘
1866 _' Hy CHy~
186.7' (CHOH-{)-CHr
1 868. (CHa)s c—_@—cnz-
1869 B _)-oHr
1 870 HaCOO—C;'Hz-

n Chirality.
0 R
0 R
0o R
0 R
0 R
0 R
0 R
0 R
0 R
0 R
0 R

H

,—CHQ-E-@\-Q

.—CHg—HN-E-Q

: -CHz—”-E—Q

: ? Br
—~CHgz—N-C-
A Q
HaN
? " Br
~CHs~N-
2_H Q
HoN
Br

HaN
Br

.'CHZ—N'@
H

HaN
Br

HoN

~CHaN-
Ll

ey S

H,N
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Table 1.171 |
Compd. R . ),ii '
ompd. .R>—(CH2);- n chirality R —(CH.‘,,,RS (CH)gG-R®
: HyC /
1871 Ho-b-ma- 0 R H —CHg N
HoN
H _ o
1872 Hsc(}b_%_ 0 R H —CHZ—E-wQ
HaN
. 0 !
1873 HO—@-CHz- 0 R H —CHg-}I\_f'O-Q
HoN
1874 g’@"’“f 0 R H —CH2—N-?
_ o " HoN
|
1875 & Crig 0 R H "C"'z"l_"{'&o
' . HaN .
o
1876 Hscs-Q_-cuz- 0 R H —cnz—ﬁ-c-Q_
HyN
? I
1877 thCHrO-CHr 0 R H —CHZ-E‘-L‘Q
HaN
|
1878 .@‘Cﬂz‘ 0 R H -_-CHz—hl-?r_Q
HaoN
3 ’ |
1879 Hac—&c&g— o R H _—cﬂz-g-?wg
B HyN
}
1880  (CHaCH_ )-CHr 0 R H —cnz-Hn-?
HaN
1881 - (CH,);C-@-CH; 0 R H
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. Compd R>—(CH2),

4
‘n chiralty R —(CHQ%(CHZ);;G-RG
. NO.
1 882 B:—O-CHZ- 0 R H —CHzN-
o HoN
o | NO,
1883 H0O{_)-Crir o R H —CHz -
| HoN
. Hy . ? NO,
1884 HCSZ:}"CHz‘ 0 R H —CHzN-
. HoN
- H | 0 0,
1885 'stbmz_ 0 R H ‘-C”é'.ﬂ'c’d
HoN
. o Qo2
1886 Mo )0 o R H -CHFHW'Q
| HoN
| | g e
1887 f‘@‘ CHz- 0 R H —cnz-a»c—Q
o HeN
NO,
1888 &_ CHz 0 R H —CH -
HoN
o 9 NO2
| 1889 H;,CS-@*CHZ— 0 R H —cuz—HN—e—Q
HaN
o , o
1890  HCOH < )~CHr 0 R H —CHz"HN"«“Q
HoN
NO,
1891 @‘ iz o R H —cHrf
o . HoN
S Ha No-
1892 Hakcf_m - o R H —CHg
HN
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Table 1.173
- - —
Compd | >—(CH2)— n chirality R —(CHz)EZ;(CHz)a' G-R®
CH? . 0 NO,
1893 cHs c R H 'c”z'H'W_Q
' HsC HzN
o _MNo:
1894 (CHs)ch'O'CHr 0 R H —CHZ*H&Q
| HoN
| o o
1895 (cns)ac-Q—CHz— 0 R H —CHz‘,_'*{'C‘Q
HpN
| 4 o _DCFs
1896 stb-d-iz- 0 R H ~CHz HN-O—Q
HaN
o _fOF
1897 Hacs—@—cHz- 0 R H —CHZ—u-‘?Q .
HoN
. g poR
1898 HicoH{_)—CHr 0 R H | "C"'z'HN‘"‘Q'
HoN
1899  (CHaLH-_)-CHr 0 R H '-CHzT,'j‘I‘C‘Q_
| HoN
" 0 CFs
1900 . o o R H —CHr e )
HaN
o O
1901 H,c:cﬂz)f-O—cHz- 0 R H —CHfﬁ-chQ_.
- ' HoN _
OCF,
1902 @'C“z‘ 0 R H —cHr)y
| HoN
| OCFa
. (o CcH - -
1903 (@aeHL_ )-cHr 1 H CH
HaN
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Table 1.174 '

. 4.
' Compd R>—((:H2)— k m n chirality R? . —'(CH'Z)FZ?(CHZ);G—RS
_ ' ' OCF;4
| | | o | P
1904  HCoH, e 2.2 1 - H —_cuz-.H»mQ
- - HpN
a _ 0 OCF,
1905 Ci—O-CHz- 1 2 0 R H : —CHQ—HNQ-Q
_ HaoN
_ | 0 OCF3
1908 E—Q—cm— 1.2 0 R H —CHz"]_f‘f‘r‘Q
o : H,N
. o | o OCF;
1907 Ho{ )i 1 2 0 R H | —cuz_-HN-wQ
. ' HzN .
L 0 CF,
1908 - Hsoo—O—CHg- 1 2 0 R H . ecﬂz—ﬁ-wd |
_ HoN
= o o ? —
1909 Hoch{ pov- 1 2 0 R H  —CHy n—c-Q
HaN
- - OCF3
1910 B )yovr 2 2 1 - H - ‘Cﬂz‘HO'Q
HaN
. : CFa
| | R
1911 Q—C;CH-: 2 2 1 - Ho —cHZ—med
HoN
o ' 0 OCFs3
1912 uo—@-cnz— 2 2 1 - H —cnz-vaQ
HaN
_ CHs | 9 OCF;
1913 H3<4“C>‘CH2‘ 2 2 1 - H —CHz-H':—p
' 2
_ 0 CFs
1914 'Ha'o—O-cuz- 2 2 1 -  H ' —CHZ—HN-L-d
- HoN
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n chirality

— _
—_(CHZ)%S-(CHZ)&—G-RG

1916 cH
H3CCH2

1917 Ho—b~cHz-

. Hs

1919 a_@_%_

e
1920 a—dmr

Ha
1921 a—dCHz-
. Ha
1922 c{ﬂmz_
1923 B{_)-oHr
1924 HyCO{_)—CHr

1925 < )oir

0 R
0 R
1 -
1 -
1 -
1 -
0 R
1 -
1 -
1 -
1 .

OCF;
=—CHz—N-C-
H
H,oN
? OCF,3
—CHs~N-
v
HaN
? OCF,
==CHs~N-
*H C
HzN .
OCF,
—CHg"'N'C g
] H

SCF,

SCF;
—CHzN-
ZH
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Table 1.176
R i
compd >'(CH2); n’ chiralty R '—'(CHz)a%(CHz)a'G‘RG
- “PRS. .
- . _ o SCRs
1926 L H —CHg "‘O
P—d—CHg— CHz
- | o _(SCFs
1927 H CHz 1 - H —CHZ-Hn-&O
. SCFy
1928 E’Q‘ e LI H ~CHs-
(o]
' : SCFa
1929 & H - : —CHg i
- ' . ? SCF;
1930  HoS{ )-CHr 1 - H  —onr He—@
. . SCF,
1931 HCCHg CHy 1 - H —CH2¥HN-
| SCF
1932 @“’”f L H —CHr N
. CHa SCFa
1833 mv@—mz— 1 ) H —CHa~N-
’ 3 . . SCF3
1934 M CHy L H —CHz I
. 'H3C
—_— -9 Fs
1935 OzN—O—CHz— 1 - H —CHZ-Hn-c—dc
1936 WO )-CHr - H -¢='*z"[‘.,*°‘<:§0
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Compd R>—(CH2),

n chirality

RS

yem
—_— ).i_ -6
(5 1 (CHyg &R

1937
1938
1939
1940
1941
1942
1943
1944
1945
1946

1947

e N&d""’
L
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Compd..

“No.

';;>-(CH';),_~

chirality

—
R '-(CHé);Z—S-(CHZr,—G-RG

1948

1949

1950

1951

- 19562

1953

11954

1955

1956 .

1957

- 1958

CHs
Hae—O»c:Hz—
eH

3
H3 CHZ-
HaC

O N—O"CHZ-
HaQ‘@‘CHz-

? Br
-CHQ—HN-LHO—CH:,

_ ? Br
—CHZ—HN-&O—CH:,

-9 Br
—CHZ-”vO—CH;,
Br

-;CH -N-?&Q—CH
2 H 3

Br

—CHsN- F
Br
—CHs N F
Br
—CHzN- —F
H
Br
—CHgN- £
LM
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Table 1.179
Compd. R ' ’
ompd. >_ chirali — ),i_ —R6
No. R (CHa)— k n chirality R (CHz"Rs (CHa)g G—R
' . Br
1959 mos{ )-oir 2 1 - H _ CHZ_»@_.O_F
| | | N
Br
1960 HsCCHrO‘CHz‘ 2 1 - H "CHz-N'E_O'F
' H
Br
1961 @-mf 2 1 - H —CH -N-E—O—F
. . 2 H
CH3 . 9 Br
1962 HsCOCHf' 2 1 - H —CHZ—”-C-O—F
CHa : Br
1963 Hg CHy 2 1 - H —CH -w&@—p
" 2
HoC H
| ) R
1964 OzN‘O‘CHZ' 2 1 - H _ —CHz-N'sC?-O—F
| . N .
Br
1965  Ho{ p-CHr 2 1 - H o _NF
§ - T H
Br
1966  (CHgscH J-cHr 2 1 - H cHeN -
. it P
H
1967 B )-oHr 2 1 - H —Cﬂa‘u‘g‘d
HN
1968 H300—©—CH-: 2 1 - H —CHrHN-g—d
) HaN
1969 Ho{ poHr 2 1 - H —mrﬁg—d
H,N
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Table 1.180
- Compd. H.,)— - irali i { )_T_
No? . R>-(CH2)' k m n ch:rahjy | R? —(CH, Fls (Ci--i,_,);,,—(a-R‘i

1970 E’D“’“z‘ 2 2 1 - H . —onp H»g-d
1971 @'%‘ 2 2 1 - H ~CHy ed
1972 Hacs—Q-CHz— 2 2 1 - H —CHN wd

1973  HooH{ pour 2 2 1 - H —caz-w
| FHs | - | P
1974 .o @ G- 2 2 1 - H —CHr -
1975 0N pcHr 2 2 1 - H o
2 T~ - H _
HoN

1976 _H30—©—CH2- 2 2 1 . H _mrg.g?\d

HoN
1977 NC—@-CH;— 2 2 1 - H —CHy~ N-C-

&

HoN

1978 (cHacH poHm 2 2 1 - H  —cHe

I?=O

HoN

1979 @‘0”2‘ 2 2 1 - H —-cr-lz—-t'g[-?,{j-::

HaN

1980 '@‘Cﬂf 2 2 1 - H —cuz-g&d—p

HoN
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chirality

- -
R —(CHZ')-%(C Ho)eG-R®

Table 1.181
Cohflr;r:)d. -2>-(CH2)j—
1981 0N )-CHr
1982 NoX )-GHr
1983 (oo p-cHr
1984 B )-cHr
1985 0o )y
1986 Hi CHy
1987 E‘Q‘C‘*Z'
o .
1988 (Q'C”f
1989 H3CS-@-CH2-
1990 HgCCHz—O—CHz-
e

1991

H

oS

N d
—CHz‘N‘
H

HoN

?
—CHyN-C F

HoN

?
—'CHZ-H'C_<: :_F

HoN
I
—CHzN-
2 H
HaN
|

B e

HaN

ey

H,N
|

el

HeN
i

HoN

—CHzN-
HyN

—CH 2"N"
H
H,N

?
: H g

H,N
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Table 1.182

' —
| R . _(CHy i |
CO'\T;?d- R>-(CH2,F- k m n chirality R —(CHszs (CHp)G-RE
- Py | N Ry
1992 me 2 2 1 - H —CHz N
H,N
_ _ Q !
1993 oN{ pCHr 2 2 1 - H o "CHz‘HN'C‘Q
HoN
: - 9 |
1994 Wo{ poir 2 2 1 - H '-CH{"_"{“/‘Q
HoN
o . 0 !
1995 NG—O—CH': 2 2 1 - H _—CHz—hl-c—Q
. HaN
| - ?
1996 (oHmoH{ por 2 2 1 - H —CHz—HN-ﬁQ
. HoN
1997 Ha CHy 2 2 1 - : H —'CHg—ﬁ-O—Q
HyC HaN
. _ . R o]
1998 B{ por 2 2 1 - H o
i 0 o
1999 moo{ ponr 2 2 1 - H o
. H
Ci

2000 .t‘—'-O—CHz- 2 2 1 - H _CHZ__HE_O

. : Cl
2001 HoA pcHr 2 2 1 - B ound
H
. ' . 0 cl
2002 E’Q_CH"’- 2 2 1 - H —cHz-N-@
. (o) H

202



WO 99/25686 - : o . PCT/US98/23254

Table 1.183
R | )
| Compd >—(CH2), k m n chirality R -.-(CHZ)i_p 5((31'*2)q'e""’*6
R
T | - | c
2003 @' %2 2 1 - H | —CHz-wg—Q
. H

2004 H3cs—®—cuz—_ 2 2 1 - - H '-'CHz-,_f‘{‘g—Q

. - o
2005 MCHZ—O_CHT 2 2 1 - H _CHZ'_N-?
' H
- 3 | 0 cl
2006 Hy CH 2 2 1 - H —ahe _
. H
| . o
2008 Hsc—O—CHz- 2 2 1 - H ___CHZ_N_C_O
: H
_ 0 Cl
2009 NC—O—CHZ- 2 2 1 - H —CHN-
. ' o H
o
2010 (©HaCHL pCir 2 2 1 - H _ CHZ*E'E‘O
CHa 0 cl
2011 Hang-CHz- 2 2 1 - H " —oH N
H;C H

2012 B poir 2 2 1 - H _mz_W@_G_q
: H

r

2013 Hco{ pcHr 2 2 1 - H ‘CHrN'E-dCl
H

. 203



WO 99725686

- PCTAUS98/23254
Table 1.184
. R 4 . :
Compd >—(CH2), n chirality. R —(CHZ);,%(CHZ);G-RS
- R
. R . ? r_
2014 HO'O-CH-:' 1 B H -'-ce-lz—ﬂ-c-dcl
o Br
2015 E’Q‘ e T - H —CHz-N-C—Q-Cl
(o T ' H
. 0 r
2016 &‘ CHz 1 - H —cu;n—vdu
. o d
2017 chs—O—CH{' 1 - H "CH“"HN"’"dC' _
Br
2018  HiOOH{_)~CHr 1 - H - o
. ' H
2019 @_CH"_ L H '—daz-w&d;cn
H
CHa Br
2020 Hs‘,@_%_ 1 - H oz o
9 T
2021 O;NY )-CHr L H —c':H'z-ujtrdu
Br
2022 MO )-CHr 1 - H - -
H
Br
2023 NO-O—CH;- 1 - H —ch ¥ o
B Br :
2024 (CH,)gCH-O-CHz‘ 1 - H —CHzN- cl l
H
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- Compd. R>— CHo)—
TN R (CHy);

n

. —
chirality R -(_CHZ)E-T;(CHZ);G—.RG
| __ R

3
2025  Hy CHz-
H,C

.2025 “‘d“’“ -
2027 B _)-cHr
2028 HgCOO-CHg—
2029 ,ap—Ocnz-
_2039 o E’Q‘ °“2;
2031 @‘ X
20'32._- EQ’."“Z‘ |

H

. ;CHZ‘H&Q

| Br
- P
:—CHz—all- a

Br
9
—CHZ—N-C—< ;—Q
H

Br

—CHz—ﬁ-g—Q

Br.........__..... e e e

HaN
? Br
—CH -N-C—<: '>
HaN
Br
—CHs~N-C
TRy
HaN
~—CHz-N-
~CHz G (-j
HaN
8r
—CH;~N-C
TR
HaN
Br
~—CHs—N~
k] N
HaN
? Br
—CH -N-C—{ ’>
2 H /
HaN

Br

HaN
? Br
—CH N-¢><4 §
2’—H
HaN
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Table 1.186
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-4
R -'—(c|-|2);l%_"-(c++2)c,—ca-Fx6

Compd. R>_ CH,)—
No. R-_ ( 2),
2036  No{_)-CHr

CHs
2037 H3°O‘CH2’
HaC
2038 r—-drcm-
2089  HC{ )-CHr
2040  HO{_)-CHr
2041  Ho )-CHr
2042 HO~{ )-OHr
2043 < M0 )-CHr
Ha
2044 ?:S—cm-
CHs
3
2045 N )-our
CHj
. - CHg
2046 éCHz‘
| (.

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

? Br
- —'cm—N—c—Q
~H

HaN
R Br
—cH —N-c~< §
H
HoN
Br

'_-.CHz"{:{'E‘Q '

HoN

o
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Table 1.187 N
R ' R '
Compd. >_ . re _ s
N o (CHe n chiralty  R° (CHZ)—lp 15 (CHaGR
pHs _ _CH,_'#?
2047 CHg 0 R H : _
s ,CHy
o —CHzN-C
2048 Kg-cuz- o R H —CHe N
| CH3 HN-@-OCHcha
. . 9
-cw:Q n
2049 N S —cHr o R H y E |
. G-'s "
Hy o CF,
w0 e 120w 8
o Ha 0 CFs
2051 . N o, 0 R H —— C‘O
2052 CHe 1 - H ~CHpi .
OCH,CHy HoN
- " P
2053 Q—cmc:b-cm— 1 - H .—CHz-”- F
HaN
| P
2054 1 - H . =CHzN- F
H; CHs~ H
HoN
. Hs ?
2055 CHz 1 - H ~CHz{- F
OH HoN
i 7
2056 b'c*h- 1 - H —CHrg-tﬂéF
F HaN
g P
2057 cho—b—cHz- 1 - H —CHr - F
) HoN
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~Table 1.188
Compd R! - Ck )—T—
Nor? . R?>—(CH2)r n chirality Re —(CH, cxe (CHp)G-R®
Hy CHy P
2058 | Emz— 1 - H ' —CH;HN- |
_ HoN .
2059 O—O—O—%- 1 - H - —éﬂrN-? F
. ! H
' HgN
Ha- ’ ?
2060 Hs CHz 1 - H "‘?‘*fh""‘d“
OCH; HaN
: CHa _ - R
2061 b’CHr 1 - H - —CHrN-
HoN
o . ok
2062 Hy GO CHs - H —CHN- F
. . . . P . HzN - [
Hs | f
2063  HG CHy~ - H —CH- i -
HsCO H,N
B R
2064 F—GCHT 1 - H  —CHr - F
. HyN
HaCCH
2065 Hs'CCHzo‘b‘ﬁﬂz‘ 1 N H —CHTI‘:‘I- F
4 N
- H R
2066 ;f 2'@ 1 . H —cuz-wc—d-F
CHQ" H
HN
| | ?
2067  tcwonch—{ )-chr 1 - H —CHzN- F
HoN
2068 %.mz_ - H ~Hri j
HyN
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Table 1.189
Compd. R ' : © )-ii
ompd. o _ _ 6
AP R>—(CH2);- k n chiralty  R® (CH2pR5 (CHo)gG-R
Hs % )
2069 CHe 2 T - H —CHrO_/F
HoN
B P
2070 CHs 2 1 - H —CHz-{‘_{‘c—d*F
' OCHg HzN
- HyC CHg 0
H
OCH, ' HoN
2072 2 1 —CH ’*? F
2 (HGCHO-{_)-CHr- - H o
HoN
2073 O—CH : 2 1 - H ,—CHrN-E—d—F
: 2 )-CHe H
2074 “=°°'O'.‘b 1 - H 'C“r""g‘d“"
CH~ H
HoN
) Ha ?
2075 CHr 2. - H —CHr i F
F . . HzN
) F ?
2076 . F—@-cnz- 2 1 - H —CHzN-
" HoN
R
2077 . CHs 2 1 - H —mru_ F
OH HoN
HsCCH2 H : ?
2078 .‘tﬁm L2 21 - H ~CHrN-
HoN
2079 O"’"’b 2 1 - H “mf*&d"’
. Hy He H
HoN
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Compd. 'R>. CH.)}—
No. R (CFek .

R 4 . .
R? —(C_Hz);,i;(CHz,)q—G-Ra
. o RS

2080 7 w‘b
Hy CH;~
2081 Hob_cﬂz_
2082 Haw&ma—
. HaCQ _
2083 H%i}»cng—

Br

Hg
2084 HOC-ZD—CH':

Ha CO
OH
2085 1y 00 -onr
' &
2086 o

2087 (Hsch&—G- CHs

2088  tacomn{_p-cnm

F

2089 PO_CH -
2000 o )-one

n chirality
9 -
1 -
1 -
0 R
0 R |
0 R
0 R
0 R
0 R
0 R
0 R

H

- ?d
-Q'lz-ﬂ-_ F

HaN
—cH 'N-O—< §—F
TH
HoN
—CHyN- F
N D_d
HoN
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Table 1.191
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- Compd. R>_ CHo)—
No. R (CHe)

chirality

- 4
R -(CHZ),TE;(CHZ);,-G—RS

2091 d“O“*‘t‘
2002 o )-CHr
2008 o )-oHr
2994 o )-CHr
2.6'9.5_' 91%@-&'2-
2096 o _)-crr
'2;)9"_7 s
2098 o )-oHr
2009 o )-oHr
2100 o )-cHr
2101 o )-CHr

: CH2CH3
Tt d
H -? H

wl) R

@ 9 5""’""' :
: —CH-N-

i H

M%
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Table 1.192
R - r
“Compd. >_ _ e L 6
No g2 O n chiraliy R (CHo)p 1 (CHoI7 GR
2102 CI—< >—CH,4— 1 - H -cn—n—o—< g
| | cHcha'g‘OCHz—@
) R CH2CHs
2103 o )-CHr 1 - H ~GHaG
HaC-CHOC .
(P HaCHs
a < > CH 1 - H —GHN-
2104 . éﬂzg Al
o R
HaCQ OH o
2105 . : CHs 1 - H —CH Z_HN- F
HoN
_ HyG PH | 0
2106 '8_%_ 1 - H ~CHzN- F
2107 BT‘% 1 H -CHTWE—d#
cH - .
S z . H
HoN
S | . ;
2108 CHs i - H . -cHz_h,. E
° HoN
S 0 |
2100 [ p-orr 1 - H ~GH -
HoN
HaN _
| P
2111 : ' CHp 4 - H —cﬂz_u. F
) | H;N
o . :
2112 Haco—b—(}lg- 1 - H ~oHry
H3CO HoN

212




WO 99/25686 _ )  PCT/US98/23254 -

Table 1.193
R | , )
Compd >—(CH2), k m n chirality R —(CHy)5 S(CHz)‘q'G'Rs
. R
— — — .
2113, e 2 2 1 - H R
HN
. HoN . . ?
2114 Hac_%_ }CHZ— 2 2 1 ) H -CHZ-HN-
HoN
| IR FeHaCHs
2115 o )poHr 2 2 1 - H Ry
: ~ CH(CHa)
| w P ChaCts
2116 ce@—cng- 2 2 1 - H —?H'HN-O'd_
_ CH(CHa)CH,CHy '
. ' OCH2CH3
) ¢ 2
2117 cr—@—cnz- 2 2 1 - H _?""H"'::d .
. H ? 3
2118 ”C‘b“’”f 1 2 0 R H —CHN- )
) ) HpoN
| ! 0 CFs
2119 HO‘C§'CH2‘ 1 2 0 R H | —CHr;,+°—< §
__ HoN
| e ~°
2120 - B«——dmz— t 20 R H i H'GQ
_ HoN
| CH; g L
2121 ”O‘dc“z‘ 1 2 0 R H | -m;«.—HN-r,Q
H,N
_ o 3
2122 'a—d-CHz- 1 2 0 R H —CHzN-
_ HoN
. | r ? 3
2123 - CHz i 2 0 R H o "CHz-.l_f‘{- -
NO, HzN
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Table 1.194 | |
R . . 4 _
Compd. >—CH — n chirality R —(CH )—LCH' G-R®
No. R ( 2)1 3 y - | .. ( ZPRS( 2)&‘ |
. - O2N . s
2124 c,__b,c,,. - 0 R H —CHz-N-C-
' HoN
- CF
B | N
' HoN
_02 o ) . | ? 3
2126 o CHs 0 R H —CHN-
) HzN .
o ' CFs3
2127 Ob—ct-lz— 0 R H —CHrN-
NH, HoN
CF
.t CHr-N- 3
2128 o CHs 0 R H Ll
HN . ?
2129 Ha'ob-m - 0 R H —CHz -
HoN
R | ?
' HoN
2131  J -CHr 1 - H —CHrN- F
 CHs HoN
F
H, S
2132 a—b-cuz- o R H —CHrN
HoN
F
(HaChN. P ®
2133 CHe 0 R H —CHN-
HoN
r CF3
2134 ~CHz~ 0 R H —CHz-'_l*f
_N(CHs)z
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Table 1.195
R ' [
Compd >—(CH2)- n chirality R® —-(CHz)rrJ;,;(Cth:'G‘R6
(HaCle e
2135 ¢ CHy 6 R H —C
HoN
O &
§ HoN
- CHg CF3
2137 'G-O'-CHZ— 0 R H ek
SN
Qg "
2138 TN\ o 0 R H —CH N
CH, HoN
.‘ | G ? CF3
2139 N )CHr 6 R H —mz-;g-o—{j
2140 CHy- 1 - H —CHr Y F
NH, H,N
. H> : ?
2141 5 CHy 1 - H —CHz-H- F
' HaN
- Hp %
2142 o ) o - H —hel
HaN
P
2143 Chr 1 - H ~CHrt F
HN'O?CHa HoN
. ?
2144 oH 1 - H _—cnf-ﬁo.Q
: HaN
- . Hy 9 CFs
2145 'H'o'_b_cﬁz- 1 B H -CHZ-§°-Q
HoN
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Table 1.196
Compd. ...R>--CH ) chirality R —(CH?_);,-T—.(CHZ,)--c-:.-R6
o w7 | | RS
2146 Ob-cﬂr - ~CHr Nt
NH, HZN
O-g-NH D ¢ _
2147 M© - ~CHr Nt ¢
Hg CHz~ HoN
HyC-S-NH . £
2148 ° : - —CHN
H CHy- H,N
Fa
02
' - ~CH—N-
2149 H&b‘CHz— - R Z—H
o RV ¢
2150 '® R —CHrHN-o—Q
c o CF4
2151 z R —CHz~N-C
HN-G~CHs H,N
o]
C-g—NH : :? ’
2152 6CC R ~GH |
Hs CHr HoN
R ' _'c-g_ 9, : 1? _SF3
2153 ' R ~OH Y
HeC CHy | HoN
Q o
. -C~NH -
2154 ¢ - CHz~N-
. HgC CH;~ HaN
Q 3 s
C-C-NH -
2155 00 - CHr
CF
CH. N'? )
2156 i - —CH
Hn-gcua HoN
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Table 1.197
. - R : . 4
Compd. >-CH ~ k m n chiral R —(CH )E,-i-CH G-R®
“No. R__-'(.. 2) | | o ty . “(CH, R5( ")
3 _ P ?
2157 . V2 0 R - H —CHyN-C
. HaN
HaC-NH CFs
2158 Ho—@-_mz- i 2 0 R H -cnz—ﬂ-c
' _ HoN
: HsC'NH N ) ?
2159 MO_O_CH .22 1 - H ~oHr - 4
H,N
: HaC-NH P
2160 - HO_O_CHZ_ 2 2 1 - H —~CHr [ F
HoN

" HeC-MH R
2161 @c”z_ 2 2 1 - H —CHrp F

HN .
} HzC~NH 0 CFs
2162 H_a;o'o-@-cuz- 2.2 1 - H o -CH""_H'&Q
Ha C-NH 2 CFs
2163 HO_O_CHZ_ 2 2 1 - H —cua-H»c—Q
: HyN
: CF
2164 p 1 2 0 R H —CHr N
' :  HoN
. CFj3
H
2165 ['}_CH - 1 2 0. R H =CHN-G
N HoN
3 | CF3
2166 [ 1 2 0 R H ~oH e
HoN
| .
| H P
2167 1 2 0 R H ~=CHs—N- _
. ] CHs H
H,N
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Table 1.198
. 4
Compd R>‘(CH2); k m n chiraity R "—'(CHz')ir'?'s‘(cHz)cTG"q(i
| B ’ . °PR |
. Yoo, o Tt
- ﬁﬁw T R L
HaC” CHa HaN
- _ CHg ? &
2169 H:',Cr-C}—?H— t20 R W —CH"‘—P'\!LC_Q
" CHg N : HyN
3  eald
2170 1 2 0 R Ho ‘c“f'w_Q
' [}'c"r ' HHZN
_ . chw,- _ | .. ? . CF3
2171 " %o 1 2 0 R H Ty "\Q
HoN

o s
1 2 0 R H - -C“f”'L‘Q

. c” - [ B
cﬁ 3 . . . . - .- HN . e S —— -

~ CF3
2173 N-our t 2 0 R H ~CH
CH, HN
' HaG - CHj ? Cre
2174 a;—};rgmz- 1 2 0 R H —CHrﬁc-Q
| HoN
| . CHy g_dFs
2175 ool o 1 2 0 R H —CHr N
Hon
: - g L
2176 %’CH;' 1 2 0 R H _CHZ_H“\Q
HaC~ HoN
. Hs H CFs
2177 - 1 2 0 R H ~CHz i
CH,OM HoN

meod | | R
2178 % 1 2 0 R H —CHz~N-C
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Table 1.199
R - 4
Compd. >_ — irali - ).T_ _R6
NoF.) a (CHo); n chirality R (CHQ‘,R5 (CHo)gGR
2179 %—cuz— 0 R H "CHZ"‘[‘{'
H-f HoN
’ CF3
2180 o~ IcHar 0 R H ~CHr
HoN
. oFo
. HsC
2181 LyoHr 0o R H —cHrH»&Q
~ HuN
Ho g
v e 120 n w el
. " H,N
e~
2183 %_CH - 0 R H —CHg—”-c—Q
' —cH N-? F
HaN
: 3
2185 - ?\;{\;}_ 1 - H —CHzN-
CHz~ H
HoN
. H s? Fa
2186 %_ 1. H e
CHz~ H
. HoN
| e o s
2187 CHp 0 R H —CHz-l_NI-G—O
’ HzN .
. CF3
2188 obm - 1 - H -cuz'-ﬁ-c
. o (s
2189 .ob_%_ 0 R. H —a-lz-ﬁ-c—Q
HaN

219



" WO 99/25686

Table 1.200
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Compd.

- T
"No. R (CH?}:" chirality R? —(CH2PR5 (CHy7G-R®
H
NN | P
2190 Ob‘CHZ— - .H : . _cHz-ﬁ-é'éF .
H,N
| OYH : CF3
_ »
| 'S\rH CFs
2192 O-b-mz- - H =CHNC
H,N
2193 Ob-cwr i " - .
HoN
} . H2 ) ? CFa
21 94 .Hac‘b»mf.__ . - H —.CHZ_”.O—Q
H, CFs
2195 . Q_b.m,. - H T
HoN
HsC~-NH 0 CF,
2196 HSC—O—CHZ— R H "C”?‘t.*c‘Q
H,N
o HaC-NH | 0 .
2197 _ _H3CO—©—CH2— R H _ T-CH"’._HN- .
HoN
. HsC-NH o CF3
HN
| HgONH CFy
2199 o _ " eyt
HoN
~ HeC-MNH _ CFg
2200 | Q—O—;Hr - H —CH 2__”
HN

HzN e e o e e e [ -
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No.

Compd. R2>_(CH o)

chirality

. 4
R —(CHZ#' (CH2)5G-R®
RS

H
2202 Sj;b_ CHp
2203 Efb_mz_
2204 O_G'CHZ'
. 3

2205 o

2206 HO—OCHZ—
2207 HO_O_OH -

_ N-

2208 G—d-CHz—
2209 cr—@-cnz-

—cH N-E-d—F
Ty

H,N
? Q""a
—CHsN-

. HaN
~CHN- F
T4 d
HoN

CFa
~CH~N-
NC-

HoN
—~CHN- F
L d

3
—CHN-C
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The present invention can also use acid addition salt of the cyclic amine

‘compound where such acids include, for example, mineral acids such as

hydrochloric acid, hydrobromic acid, sulfuric acid, phosphoric acid, carbonic

_acid, and the like, as well as organic acids such as maleic acid, citric acid,

malic acid, tartaric acid, fumaric acid, methanesulfonic ac-id,' trifluoroacetic

acid, formic acid, and the like.

Furthermore, the present invention can also use a Cl—cg_ aikyl addition
salt of the cyclic amine compound, such as 1-(4-chlorobenzyl)-l-methyl-4-
[{N-(3_—trifluoromethylbenzoyl)glycyi]‘aminomethyl]piperidinium iodide, where
such alkyl include, for example, a methyl, ethyl, n-propyl, n-butyl, n-pentyl,
n-hexyl, n-heptyl, n-octyl, isopropyl, iscbutyl, sec—butyl, tert-butyl,
isopentyl, neopentyl, tert-pentyl, 2-methylpentyl, l~ethylbutyl, and the like,

' suitably specifically including, a methyl and ethyl group. As pzeferred specific

examples for counter anion of the ammoniumcation, a halide anion such as fluoride,

chloride, bromide or iodide can be listed.

The present invention may use racemates and all pdssible optically active

‘forms of the compound represented by the above formula (I).

Compound represented by the above general formula (I) can be synthesized

by any of the general preparations given below.

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

represented by the formula (II) below:

(CH2)
R! /
—(CHa;~N (CHz)y—NH (1)
2 3
R (CHa)m R
{where R}, R°, R*>, j, k, m, and n are the same as defined respectively in the
above formula (I)} with 0.1-10 equivalents of a carboxylic acid represented by

the formula (III) below:

R4
HO-C—(CHy)y—}—(CH)~G-R® (1)
R5

222
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{where R’, R®, Rr®, G, P, and q are the same as defined respectively in the above
formula (1)}, or its reactive derivative, either _in the absence or presehce of
solvent.

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

Such reactions can be more émoo,thly run by using suitable amounts of a
dehydrating agent such as molecular sieve, coupling reagent such as
dicyclohexylcarbodiimide . (DCC) , N-ethyl-N"-(3-
dimethylaminopropyl) carbodiimide (EDCI or WSC), carbonyldiimidazole {(CDI),
N-hydroxysuccinimide (HOSu), N-hydroxybenzotriazole (HOBt), benzotriazol-1-
yloxytris (pyrrolidino)phosphonium hexafluorophosphate (PyBOP‘) ’ 2-(1H-
benzotriazol-l-yl)-1,1,3,3~tetramethyluronium hexafluorophosphate (HBTU),

. 2-(1H-benzotriazol-1-yl)-1,1, 3,3-tetramethyluroniumtetrafluoroborate (TBTU},

2- (5-norbornene-2, 3-dicarboxyimido)~-1,1, 3, 3~tetramethyluronium _
tetrafluoroborate {TNTU), O- {N-succinimidyl)~-1,1, 3, 3-tetramethyluronium

tetrafluorcborate (TSTU), bromotris (py_rro_lidino)phosph_on...ign_.l____lgg_g_a__f}uorophos—

phate (PyBroP®), and the like, or base including inorganic salts such as potassium
carbonate, sodium carbonate, sodium hydrogencarbonate, and the like, amines such
as triethylamine, diisopropylethylamine, and pyridine, and the like, or polymer
supported bases such as (piperidinomethyl)polystyrene,
(morpholinomethyl) polystyrené, (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:

»—(CHgl—X (IV)

{where R}, R°, and j are the same as defined respectively in the above formula
{I)); X represents a halogen atom, alkylsulfonyloxy group, or arylsulfonyloxy
group), with 0.1-10 equivalents of a compound represented by the formula (V)

- - below:

223




10

15

20

25

30

.(Preparation 3) . A

| wWosnssss | ' | PCT/US98/23254
CfCH o R
HN (CHy)y—N-C —(CHy)y—}—(CHy)y- 6=R® (V)
3 . 5 )
(CHom R R

{where R*, R}, R°, R%, G, X, m, n, p, and g 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 a base similar to that used
in the above preparation 1 is present. In addition, the reactions in these
p'reparations can also be promoted by iodide such as potassium iodide, sodium
iodide, and the like. h

In the above formulas (IV), X represents a halogen atom, alkylsulfonyloxy
group, arylsulfonyloxy 'g:.:oup.' Such halogen atoms ir_1c1ude 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.

A preparation which calls for treating 1 equivalent of an aldehyde

represe:ited by the formula (VI) below:

R o |
>—(CHg)+—CHO (V1)

R2 |
{where R and R® are the same as defined respectively in the abo.ve 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

.cata'ly'st containing a metal such as palladium, platinum, nickel, rhodium, or

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

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

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

represented by the formula (VIII) below:

R (CHg | o R*
) 1 -
S—(CHA—N  J(CH—N-C—(CH)——(CHal—NH  (VI)

(CH)m R
{where .R1' Rz’ R"’, R‘, Rs, R-", j, k, m, n, p_and q are the same as defined respectively
in the above formula (I)} with 0.1-10 equivalents of a carboxylic acid or sulfonic

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

{where R® is the same as defined in the above formulas (I); “A” represents a

- carbonyl group or sulfonyl group), or its reactive derivative, either in the

absence or presence of solvent. . e mem ———— e e

The reactive derivative for the carboxylic acid or sulfonic acid in the
above formula (IX) include highly reactive carboxylic acid or-sulfonic acid
derivative, which are usually used in synthe.tic ofganic 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° o _ ™

. {where R® is the same as defined in the above formulas (I)}; 2 represents a oxygen

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

represented by the formula (XI) below:

]! (CH2) 0 "R _
1}

>—(CHy—N (CHal—N=C—(CHa)y—|—(CHl;—A=OH  (XI)

R2 \ (CHa)n . R® RS

{where R', R*, R}, R*, R°, j, k, m, n, P and q are the same as defined iespectively
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 defined in the above formula {I)), either in the absence
or the presence of solvent. _

sﬁch reactions can be more smoo'tﬁly' run by .using suitable amounts of a
dehydrating agent, coupling reagént, 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 Substituént ‘'which reacts under each reaction condition or is thought to
adversely affect the reaction in general in synthetic organic chemistfy, that
functional group can be protécted by a known suitable protecting group followed
by the reaction of the above preparétiohs and deprotection using a known procedure
to obtain the desired compound.

Furthermore, a compound of the present invention can be prepared by the
further convers;ion of the substituent (s) of the compound, prepai:ed with the above
preparatiohs 1-6, using known reactions which are ‘usually used in synthetic
organic éhemistry', such as alkylation, acylation, reduction, and so on.

BEach of the above preparations may use solvents for the reaction such
as halogenated hydrocarbons such as dichloromethane, chloroform, and the like,
aromatic hydrocarbons such as benzene, toluene, and the like, ethers such as

diethyl ether, tetrahydrofuran, and the like, esters such as ethyl acetate,

'aprotié polar solvents such as dime'thylférmamide,- dimethyl "sulfoxide,

ac_et'onitrile,I and the like, alcohols such as methanol, ethanol, isopropyl alcohol,

and the like.
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The reaction temperature in either of the preparations should be in the
range'of -78 °C - +150 °C, preferably 0 °C - 100 °C. After completion of the
reaction, the usual isolation aﬁd pu._r:ification operatioﬁs such as concentration,
filtration,  extraction, solid_—phase extraction, recrystallization,
chromatography, and the l:i_.ke m_ay. 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;-Cg alkyl addition salt by

the usual method.

Potential Industrial Utilj.ties
The chemokine receptor antagonist, which contain the cyclic amine

compound, its pharmaceutically' acceptable acid addition salt or a

'pharmac_eutically acceptable C;-Cg; alkyl addition salt of this invention, which

inhibits chemokines such as MIP-la and/or MCP-1 and the like from action on target
cells, are useful as therapeutic agents and/or preventiw)e preparation for
diseases such as atherosclerosié, rheumatoid arthrit.is, psoriasis, asthma,

ulcerative colitis, nephritis (nephropathy), multiple sclerosis, pulmonary

fibrosis, myocarditis, hepatitis, pancreatitis, sarcoidosis, Crohn’s disease,

endometriosis, congestive heari: failure, viral' meningitié, cerebral infarction,
ne_uropathy, Kawasaki disease, sepsis, and the like, in which tissue infiltration
of blood monocytes, lymphocytes, and the likeplays a Ihaj or roleintheinitiation,

progression, and maintenance of the disease.
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Examples_ - e ' -
The present J.nvent.!.on is now specif:.cally described by the following .

exam;:;les. Howeve.r, the present invent:.on is not limited to these compounds
descri}Sed in these examples. Compound numbers in these examples represent
numbers attached to these compounds l:.sted as su:Ltable speciflc examples in
Tables 1.1~1.201.

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

4-Chlorobenzyl chloride (4.15 g, 25.8mmol) and ‘Pr,NEE (6.67 g, 51.6mmol)
were added to a solution of 3—( (te.rt—butoxyca:bonyl) amino)}pyrrolidine (4.81 g,
25.8 mmol) in DMF (50 mL). The reaction mixture was stirred at 70 °C for 15
h and the solvent was r_emoved under reduced pressure. Recrystall:.zat:.on {CH;CN,

50 mL) provided the desired material} 3-—'(te.tt-fbutoxycarbonyl)'amino—l—( 4~

chlerobenzyl)pyrrolidine as a pale yellomf solid (6.43 g, 80.2%): IH NMR (CbCl;, |

300 MHz) & 1.37 (s, 9 H), 1.5-1.7 (br, 1 H), 2"._1—2.4 {m, 2 H), 2.5-2.7 (m, 2
H), 2.83 (bz, 1K), 3.57 (s, 2H), 4.1-4.3 (br, 1H), 4.5-5.1 (br, 1H), 7.15-7.35

(br, 4 H) ; The purity was determined by RPLC/MS (98%] ; ESI/MS m/e 311.0-(M"+H, -

stHuClNzOz) . _

A _ solution ' of . 3-(tertebutoxycarbonyl)anlino-:l- (4-
chlorobensyl)pyrrolidine {6.38 g, 20.5 mmol] in CH;0H (80 mL) was treated with
1 N HC1-Et:0 {100 nL) 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-CH3CN, 150 mL) to give 3-amino-l1-(4-chlorobenzyl)pyrrolidine
dihydrochloride as a white powder (4.939 g, 84.9%): !H NMR {de-DMSO, 300 MHZz)
63.15 (bx, 1 H), 3.3-3.75 (br-m, 4 H}, 3.9 (bx, 1 H), 4.05 (br, 1 H), 4.44 (br,
1H), 4.54 (bx, 1 B), 7.5-7.7 (m, 4 H), 8.45 (br, 1 H), 8.60 (br, 1 K); The purity
was determined by RPLC/MS (>99%); ESI/MS m/e 211.0 (M'+H, CizH;eClNy).

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

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

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

N-Benzoylglycine (9.9 xr(g, 0.055 mi) R 3-ethyl-1-{3-
(dimethylaminopropyl)carbodiimide hydrochloride (EDCI) (10.5 mg) and 1-
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hydroxybenzotriazole hydrate (HOBt) (7.4 mg) were added to a solution of 3-

-am_j:no-lt-(4-chlorobepzyl)pyrtolidine dihydrochloride (14.2 mg, 0.050 mmol) and

Et;N (15.2_'mg) 'in CHCl; (2.5 mL). The réactio_n mixture was stirred at 25 °C for
16 h, washed with 2 N aqueous NaOH {2 mL x 2) and bxine (1 mL). After filtration
through a PTFE membrane filter, the solvent was removed under reduced p;:essure
to afford 3- (N-benzoylglycyl)amino-1- (4-chlorcbenzyl) pyr_:olidiné (compound No.
i) as a pale yellow oil (17.7 mg, 95%): Thé purity was determined by RPLC/MS -
(958); ESI/MS m/e 372.0 (M'+H, CzoH;;C1N;0;).

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

yvields are summarized in Table 2.

Table 2
COx;pound Molecular Formula |ESI/MS m/e|Yield (mg)| Yield (%)
o. :

Example 2 2 C21 H24 CL N3 02 . 386 . | 16.4 | .85 l.._ .
[Exampie 3 3 [c19 HZ1 CL W4 02 373 18.7 100
|Exampic £ ) C21 HZ1 CL F3 N3 02 740 57.2 69
Example 5 82 |c22 H23 CL F3 N3 02 354 5.6 11
[Example 6 85 |c21 H24 Cl N3 o2 386 22.6 59
Example 7 86  |C21 HZ3 CL N4 04 131 21.2 98
Example 6 214 |[c22 H25 CI N2 02 385 23.9 62
Example S 215 |c23 H27 C1 N2 03 115 17.4 84
Example 10 216  |C20 H23 CL N2 02 S 391 —21.6 quant
Example 11 217 |C23 B27 C1 N2 od 3T 15.3 | 66
Example 12 218 |C23 H27 CL N2 02 399 12.8 )
Example 13 219 |c22 H24 CL F N2 03 319 18.1 86
Example 14 220  [C22 H25 Cl NZ 02 385 16.4 85
Example 15 221 |c21 H23 CL N2 02 371 14.9 80
Example 16 222 |C21 H22 ClZ N2 02 205 13.3 65
Example 17 223 |C25 H31 Cl N2 03 443 18.4* 63
Example 16 224 |C20 H23 CL N2 O3 S 407 11.2 28
[E=ampie 5 [ 225 fc2z W26 a1 13 o2 700 227 quant
[Exampie 20 326 |23 H28 CI N3 O3 130 2L1.0 98
Example 21 | 227  |C22 H25 Cl2 W3 02 434 21.9 100
IExample 22 228 |C23 H28 C1 N3 03 430 20.8 97
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Example 23 | "229 |c25 H32 CL N3 02 . | 462 - 25.4 quant

. [Eemeeza [0 e mI I TR 02 Tz | 26.0 quant
- fample 25 | 231 [caA MBS I M3 03 | 44z | 30.3% qoant
Example 26 | 232 |c22 W32 CL W3 02 106 3.5 15
Erample 27| 233 i mm a w6z | 414 | 83 | 4
Sxample 28 | 234 |c22 #27 Cl ™4 02 —415 | 7.3 | %
|=pie 25 | 235 |c24 m2d clz WS oz 76z | 9.0 35
Example 30 | 236 |C25 H25 CL M 03 5 501 17.4 €3
Example 31 | 237 |c21 H24 CL N3 03 102 14.2 1
Example 32 | 238 |62l H23 Cl12 N3 03 136 23.4 quant
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*Yield of TFA salt.

Reference Example 2: ?z‘epa_xation of | (R) -3~ {N~(text-
Butoxycarbonyl)glycyl }amino~1- (4—ch1o:oben.zyl) pyrrolidine. '

Amixture of (R)-3-amino-1-(4-chlorobenzyl)pyrrolidine dihydrochloride
(4.54 g, 16.0 mmol), 2 N NaOH solution (80 mL), and ethyl acetate (80 mL) was
shaken, the organic layer was separated, and the aqueous layer was extracted

with ethyl acetate (80 mL x 2). The combined o:gan:.c ].ayers wWere er.ed over

anhydrous sodium sulfate, filtered, and evaporated to g:.ve free (R) -3~
amino~1- (4-chlorobenzyl)pyrrolidine (3.35 g, 998%) . _

A solution of (R)-3~amino-1-(4- chlorobenzyl)pyrrola.d:.ne {(3.35 g, 16
mmol) in CH,Cl, (B0 mL) was treated with Et;N (2.5 mL, 17.6 mmol), N-tert-
butoxycarbonylglycine {2.79 g, 16.0 mmol), EDCI (3.07 g, 16.0 mmol) and HOBt
{2.16 g, 16 mmol). After the reaction mixture was stirred at 25 °C for 16 h,
2 N NaOH solution (80 mL) was added. The organi'c 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 % 2) and brine {100 mL) P er.ed over
anhydrous sodium sulfate, filtered, and concentrated. Column chromatography
(si0;,  ethyl  acetate)  afforded the  desired  (R)-3-(N-(tert-
butoxycarbohyl)glycyl)a_mino-l-(4-chlo:_:obenzy1)pyrrolidihe (5.40 g, 92%).

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

To a solution of (R)-3—{N—ttezt—hgtoxycarbo_nyl)glycyl}arhino—l—(4-—
'chlorobenzyl)pyrrolidine {5.39 g, 14.7 mmol) in methanol {60 mL) was added 4

N HCl in dioxane (38 mL). The solution was stirred at room temperature for 2

"h. The reaction mixture was concentrated and 2 N NaOH solution (80 mL) was added.

The mixture was extracted with dichloromethane '(8_0 mlL x 3), and the combined
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extracts weredriedo sodium sulfate and concen d. Column chromatography

(8i0,,  AcOEt/EtOH/Et,N =  90/5/5) gave  {(R)-3-(glycyl)amino-1-(4-

chlorobenzyl)pyrrolidine (3.374 g, 868%8): 'H NMR (CDCl;, 270 MHz)_J 1.77 (44,
J=1.3 and 6.9 Hz, 1 H), 2.20-3.3% (m, 2 H), 2.53 (dd, J = 3.3 and 9.6 Hz, 1
H), 2.62 (dd, 0 = 6.6 and 9.6 Hz, 1 H), 2.78-2.87 (m, 1 H), 3.31 (s, 2 H), 3.57
(s, 2 H), 4.38-4.53 (br, 1 H), 7.18-7.32 (m, 4 H), 7.39 (br. s, 1 H).

Other 3-acylamino-1l1-(4-chlorocbenzyl)pyrrolidines were also synthesized
pursuant tomethods of Reference Example 2 and 3 using the corresponding reactants
respectively. - .

{5)-1~-(4-Chlorobenzyl) -3~ (glycylamino)pyrrolidine: 3.45 g, 79% (2
steps).

{R)-3-(p-Alanylamino)-1- {4-chlorobenzyl)pyrrolidine: 3.79 g, 85% (2
steps). B
~ (S)-3-(B-Alanylamino-) 1- (4-chlorcbenzyl) pyrrolidine: 3.72 g, 86% (2
steps). ' _
' (R)-3-{ (S}~Alanylamino} -1~ (4-chlorobenzyl)pyrrolidine: 368 mg, 65% (2
steps). - . . R | '

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

steps).
 RY-3-{(25) -'2—Amino.-3—thienylpropanoyi )amino-1- (4~
chlorobenzyl)pyrrolidine: 566 mg, 78% (2 steps).
(R)—3-{(ZR)-2-Amino—3—thienylpropanoyl}amino—l;(4—
chlorcbenzyl)pyrrolidine: 585 mg, 81% (2 steps).
' (R) -3- {2-Amino~2-methylpropanoyl) amino-1-(4-
chlorobenzyl)pyrrolidine: 404 mg, 66% (2 steps).
(R)-3~{ (25)-2-Amino-4- (methylsulfonyl)butanoyl } amino-1- (4-
chlorobenzyl)pyrrolidine: 535 mg, 72% (2 steps).

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

{R) -3~ (Glycylamine) ~1- {4-methylbenzyl)pyrrolidine: 4.65 g, 6€2% yield
from 34{(tert-butoxycarbohyl)amino}pyrrolidine.

(R)-1~ (4-Bromocbenzyl) -3~ (glyeylamino) pyrrolidine: 2.55 g, 68% yield
from (R)-3-amino-1-{4-bromobenzyl)pyrrolidine; *H NMR (Cbcl;, 270 MHz) &
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1.37-1.78 (m, 3 H}, 2.23-2.39 (m, 2 K), 2.50-2.67- (m, 2 H), 2.80~2.89 (m, 1 H),
3.32 (s, 2 H), 3.58 (s, 2 H), 4.39-4.55 (m, 1 H), 7.21 (d, J = 6.5 Hz, 2 H),
7.45 (d, 7 = 6.5 Hz, 2 H). . -

' (R)-1-(2, 4-—D:.methylbenzyl) 3-(glycylamno)pyrrolldine. 1.56 g, 58%
yield from 3- ((te.rt—butoxycarbonyl)amino}pyrrolid:.ne, 'H NMR (CDCl;, 270 Miz)
51.55-1.78 (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 ﬂ), 3 55 (s, 2 H), 4.38-4.60 (m,
1H), 6.95 (d, g =17. 6Hz, 1H), 6.97 (s, 1 H), 7.13" {d, J=7.6 Hz, 1 H), 7.43
(br-s, 1 H). ' _
(R)-1-(3, 5—bimethylisoxazol-4—ylmethyl) -3-({glycylanino) pyrzolidine:
3.14 g, 45..% yield from 3-{( tert—butoxycérbonyl)amino)pyrrolidine.

Example - 33: Preparation - “of {s)~3-[N-{3,5~
Bis (tr:.fluoromthyl)henzoyl }glyecyl] amino-l- (4—chlorobenzyl) pyrrolidine
{Compound No. 5). )

A solution of 3,5~bis{trifluoromethyl)benzoyl chloride {0.060 mmol) in

.chloroform' (0.4 mL) was added to a solution of (5)-1-(4-chlorobenzyl)-3-

{glycylamino)pyrrolidine (0.050 mmol) and triethylamine (0.070 -mmol)- in
chloroform (1.0mL). After the reaction mixture was agitated at roomtemperature
for 2.5h, (aminomethyl)polystyxene resin (J.. 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 di_chioromethane' (0.5mL). The filtrate

and washing were combined, dichloromethane (4 mL) was added, and the solution
was washed with 2 N agueous NaOH solution (0. S -mL) to give (5)-3-[N-{3,5-
b:.s (tr:.fluoromethyl) benzoyl) glycyl)amino-1-|( 4-chlorobenzyl ) pyrrol:.d:.ne
(compound No. 5) (14.4 mg, 57%) : The purity was determined by RPLC/MS (97%);
ESI/MS m/e 508.0 (M'+H, C:zH»ClFeN3O;). B

Examples 34-239.
The compounds of this invention were synthesized pursuant to methods of

Examf:lé 33'using the corresponding r_eactant'respectively. The ESI/MS data and

'yields are summarized :.n Table 3.

Table 3

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

Example 34 5 CaaH-:CLFeN;30; . 508.0 14.4 | 57

232
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Example 35 6 +|€5HaCLFN;0; 17.0 77
Example 36 T [CaoHaBLCIN;O; ~450.0 17.7 E
{Example 37 ) CaoHz CLFN:0; 350.0 12.7 65
Example 38 9 C20H20C13N302 440 ..0 38.0 quant

" |Example 39 10 Cz1H24C1N303 402.5 23.5 quant
Example 40 11 C22Hz6C1N30, 432.5 22.4 quant -
lExample 11 127 [CzzHzsC1NO4 432.5 15.9 74
[Exanple 42 i3 Ca1Hz; C1F3N30; 440.0 13.1 60
Example. 43 14 C21H24C1N30, 386.0 16.4 85
Example 44 15 [CroliziClN:0; 106.0 15.7 7T
Example 45 16 [C21Bz4CIN30; 402.0 28.2 quant
|Example 46 17 C20Hz0C13N50, 442.0 35.6 quant
Example 47 18 C21H21C1NO; 397.5 22.8 quant
Example 48 19 C21H2,C1N;0; 416.0 16.3 78
[Example 49 20 [CaiHzCLEGN3O; 158.0 24.5 quant
Example 50 21 Ca1H20CLF4N30; 458.0 17.9 78

' }Example 51 22 CayHzoC1E,N30; 458.0 9.4 a1
Example 52 23 |CayHzoClE4N50; 458.0 15.4 67
Exawple 53 24 |[CaRnCLEN:0;. 456.0 20.7 51
Example 54 25 [CaiHz0CLFiN30; 456.0 16.5 81
Example 55 26 CaoH21C1IN,O, 417.0 21.9 quant
Example 56 27 C2oH21C1N,0, 417.0 16.8 81
|'Examp‘1e 57 28 |CzoH21CLNOq 417.0 6.8 33
JExample 58 29 CaoH;CLF N3O, 508.0 20.8 82
Example 59 30 [CaaHziC1F;N30; 240.0 15.2 69
Example 60 31 Cp¢H2; BEC1N10O> 450.0 15.6 69
Example 61 32 Cz0Hz; CLEN;0; 3590.0 11.8 61
[Example 62 33 |CooHzoClsN3Oz 440.0 15.8 72
Example 63 34 C21H24C1lN1O; 402.5 33.8- quant
Example 64 35 [CofizeCliN30, 132.5 56.1 quant
Example 65 36 C22H2¢C1N;0, 432.5 37.6 guant
Example 66 37 C23H21CLFaN302 440.0 12.6 57
Example 67 38 |CaiHz4C1N:0; 386.0 12.3 64
Example 68 39 [CaoH2:ClalN30; 406.0_ 15.9 78
Example 69 40 |Cz3H24CINyO; 402.0 ~11.6 S8
Example 70 41 C20H20C1aN302 242.0 17.8 81
Example 71 42 C21Hz1CLN,O; 397.5 22.4 quant
Example 72 43 [CzHzCIN30, 416.0 30.1 quant_
Example 73 44 Cz1HzoCLF4N;0; 458.0 13.4 59
Example 74 45 Cz1H26CLFN302 458.0 13.2 58
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Example 75 | 46 [CaBnClEN:0; ~58.0 1.4 | 63
Example 76 | 47  [CaliaiCLEsN30; T156.0, | 16.4 72
Example 77 | 48 [CaMaoClEM:0; | 458 | 16.5 72
Example 78 49 '_czog'zlciu.p. _ | 417.0-_9 T 12.5 0
) ETETOCRE 50 [CaltnClTaN0; 158.0 | 26.3 | quant
Example 80 | 51  [CzoHnBICiN:o; 4560 5.6 38
Example 81 | 52 |CzofsiCLEN:O; 3505 | 4.1 |  II
[Fempie B3 [ 53 [GamclinG: 7060 5.4 37
Example 83 | 54 |CaoHzcClsN:0; [ f00 | 5.8 0
Example 84 | 55  [CaBmBICLAG0; .| 440.0° T 35
Example 85 | 56 |CufizCIN:0; T 3se.0. | 4.5 75
Example 86 | 57  |CofizeCiN:0g 125.5 . | 4.9 73
ERample 87 58 [CafinClaN:0; | 108.0- 71 30
Example 88 59 |CofinBECINGG; T i5z.0 3.5 16
[Famele 85 60 [CaellaeC1N:0; 785 | 7.3 | 33
e o 61 [cumaciro; | 440.0. 71 32
Example 91 62 [Czz1CINZO; | 386.0. 10.4 54
Xample 92 63 |CartizeC1NIO; | 400.5. 60 30
Example 53 | 64  [CaBaCiN©: | 357.0. | 7.0 35
Example 04 T5  |CalnCiN:0: 152.0 7.7 T
Example 95 66 |CailizeC1N:O0; T 422.0. | 6.3 30
Example 96 | 67  |CosBzClENsG; ~q08.0 | 4.7 | 23
Example 97 66 [CooBaCIFN:0: 108.0 7.8 38
Example 98 | 69  [CrlnClENO; | 408.0° 7.3 36
Example 95 | 70  |CzoHzeClF;N:0; —408.0 | 5.1 a5
Example 100| 71 |CziHzeCIN:O; | 425.0 | 5.6 26
Example 101| 72 [CoiHia:CLF3R:0; 56.0 | ©.2 7
Example 102] 73 |CaBaClFaN:0; 4565 | 1.8 | 74
[Exampie 103 74 [CaiHaiCIN:O: T130.0° 16.4 7€
Example 104 75  |ChBnClFN:0; 158.0 16.1 70
Example 105[ 76  |CzifizeCLE:N:0; 458.0 i7.0 | 74
Example 106] 77  |CzuMisCLEsN:0; 26.0 | 16.2 76
Example 107] 78 |CzoR1sCLEsN0; 326.0 15.0 85
Example 108| 79 |CrHnClEeN:0; 506.0 | 16.8 7
[Example 105| 80  |CalnClFei0: 508.0 | 16.4 e5
[Example 10| 81  [CbeccIN;O: 0.0 | 13.9 70
Example 111 83 C;(,H-g;c_lN.o._' _ ' _ 417._0' 16.0 77
Example 112 64  [CoeHzCIN.O; 4178 | 256 quant
Example 113| 87  [CuHzCLEeN:O; |52z 0 7.5 &7
Example 114| 88 |CraHa:CLE3N:O: 4540 | 139 | o
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[Example 115 TE BB ICIN:O: 15.4 3
[Femple 11| 90 [CaFnCIENG: 0.7 53
iExample 117§ 91 C23Hz7C1 N30 - '13.7 60
Example 118 92 C22H26C1N;303 _ 38.4 quant
|Eample TI5| 93 . [CzeHzeCiN:0, 146.0 75.2 quant
[Eample 120| 94  |CaarCLNGOf 146.0 16.5 7
lExample 121 85 C22Hz3C1F3N30; 454.0 16.3 72
Example 122 96 C22Hz2C1N30; 400.5 16.7 84
Example 123] 97  |CzifizsCL:Ns0; 420.0 11.2 53
Example 124] 98 [CaHzsCiN30; 116.5 1.8 57
Example 125 99  |CziHz2ClsN:0: 452.0 4.8 65
[Example 126] 100  [CxzHzCIN,O; 211.0 5.5 16
[Example 127[ 101  [C2sHzClN:0; 230.5 13.2 61
Example 128 102  [CzaHzClE4N30z 172.0 13.1 56
Example 129 103 [Cz2H22C1F,N302 472.0 36.5 quant
Example 130 104 [CzzB22C1F4N30; 472.0 22.8 97
Example 131] 105  [CzeHzzCLEsN3O; 372.0 20.1 85
[Example 132 106 [CzzB23C1F3N105 470.0 27.4 quant
[Example 133| 107  [CzzH22ClE.Ns0; 372.0 8.5 78
Example 134] 108  [CziHzsClNgO; 131.0 11.9 55
Example 135 109 anz;,C_].N,,o. 431.0 23.9 quant
Example 136] 110  [Czif2:C1N:Oq 331.0 51.4 quant
Example 137| 111  |CzHz:ClEeN;O- 522.0 3.5 36
Example 138 112  |CzzH2:ClFaN30: 454.0 3.9 17
Example 139| 113 |CaHs:BICIN:O; 466.0 7.5 32
Example 140 114  [CaiHzsCLEN:0; 404.0 6.1 30
Example 141| 115  |Cz:HzzCl:N:07 156.0 6.6 25
[Exampile 142§ 116  |[CzHz¢CiN3O; 316.0 1.8 23
Example 143|117 [CoHeCiN:0; 146.0 6.4 29
[Eemple 144] 118 [CoRaCIN:OM 146.0 31.6 quant
[Exemple 15| 119  [CaRoCIEN0: 454.0 5.2 23
[Example 146] 120  |CzzH2sCIN3O; 200.5 7.4 22
Example 147 121 CzyHz:C1N30z 420.0 7.8 37
Example 148[ 122 |CasH2:C1NsO; 716.5 14.1 )
Iixample 149 123 [CaBzClaN:O: 154.0 5.4 24
Example 150] 124 |CoaCINIO: 211.0 31.0 quant
Example 151 125  |CaHa:ClN:O; 330.5 3.0 —guant
Example 152| 126  |CazHzzCLE:N:0; 172.0 7.6 19
Example 153| 127  |Cz2HzzCLEFNaO; 472.0 10.4 14
[Frample 154| 128 [CaRmCiEmo: 772.0 7.3 31
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Example 155[ 125 |CaHzCLF:N:0: 7.0 | 1.5 57
Example 156| 130  [CaHzsCLlFsNs0s 170.0 ;| 15.1 T
Example 157| 131  |CoHzCLEN:0; 172.0 | 5.6 36
[=empte 58| 132 [caEaciNos [0 4 70

. [Erample 159 133 [CalisCINGGs 1300 | 32.0 | quent
JEE=mple 160) 131 [CamnCING: L0 | 6.9 32
[Example 161|135 [Cafl;BrCIN; 466.0 7.8 31
[Example 162] 136 |CoyHnClEN:O; 404.0 | 13.7 68
[Exampic 163[ 137 [CalinClaNs0; 120.5 | 14.6 59
[Bxample 164] 138  [CxHzCl:Ns0, 454.0 17.7 78

xample 165] 139  |CaHzBECLiN:O; 54.0 17.2 76
xample 166] 140  [CafzeCIN:0; 400.0 15.0 75
fExample 167) 141 C23Hz5CIN30, 44375 13.9 62
[Eramplc 168| 142 [CaRaCLiio: 120.0 3.7 33
Example 169] 143 |CnHmBrCIN:0; 610 6.1 3
[Exampic 170] 144 [CrBmCIN:0; ~dez.0 | 17.6 76
Example 171] 185 [CaBizClEN:0; 570 | 160 71
Example 172] 116  |CoEziCiN:0: ~300.0 14.9 75
[Bample 173|187 [CuBnCINGO; RN 16.2 78
Example 174| 148 |CoHaCINO; @aTo | 1.5 | 73
Example 175| 149  |CasHaeCIN:O: 136.0 | 17.1 78
Example 176] 150  [CasHzsCLN:O0; 136.0 | 13.1 %0
Example 177|151  |CaBsClEN:0; ~422.0 | 14.8 70
Example 178| 152 [CaFizCLEAN:0; 122.0° 5.3 73
[Bample 175] 153 [CaBwClE-N:0; 4220 | 15.3 73
Example 180] 154  |CxHzClFN:0; 422.0 | 16.4 78
Example 181 155  |CoawmCiN0s 3.0 16.9 76
Example 182 156  [CpzHz3CLE3N30; 470.5 12.6 54
[rample 183] 157 CrulizsCLEN:0; 4700 | 20.0 85
[Ezample 184] 158  [CoaHysCIN}Of 4340 17.4 78
[Farple 165| 155 [CalnClEM:0; TI7Z.0 16.4 78
Jexample 186 160  |CpoHz>CLF)N302 - 472.0 19.6 83
Example 187] 161  [C:HxCLE3N30: 440.0" 17.0 77
Example 188] 162  [CaBaCLEN:O: ~440.0 17.1 78
[Example 185] 163  [CoB~CLEN:O; 537.0 T20.8 80
[Example 190 164 Cz3H22C1FeN0: 522.0 2.7 10
Example 191] 165  |CosHzsCIN:0; 4.0 | 164 | 75
[Evanple 192 166 [CuBnClEa:0: 540 | 8.6 38
[Example 193] 167  |CafimBICING; 264.0. 1.6 50
Example 104| 168  |CoiizsClaN:0: 120.0 11.5 55

236

Y



WO 99/25686

. PCT/US98/23254
IEx'_ample 195 165 ;{€yH-ClaN:O; 10.0 44
Example 196] 170  |CaHz2CLF¢N3O2 10.4 44
Example 197| 171 [CaiHzsClaNsO; 420.0 8.5 42
Example 198| 172  |CzHz4CIN;O; 386.0 10.3 53
IEx‘ample 199 173 [CzHzsClN4O4 431.0 14.6 68
[Example 200 174 [CyoHp3CLlEaNaO; 454.0 10.4 46
"[Example 201 175 C21H23BrC1N;02 464.0 13.4 58
Exampic 202 176  [CaBizsCleNaO: 320.0 1.7 %0
Example 203) 177  |CziHzzCl3NsOz 454.0 13.2 )
Erample 204] 178 |CoHzzClEaN:0; 172.0 17.5 55
Example 205 179 |Cz1H23C1,N302 420.0 13.3 63
Example 206] 180  [Cz1Hz4CINO, 386.0 24.2 quant
Example 207] 181  [CaiHzsClNiOq 231.0 1.0 T
Example 208] 182  |Cz3HzsClEsN:0; 468.0 15.1 65
Example 209 183  |CgzHzsBXCIN302 478.0 18.0 75
Example 210[ 184  |CzzHzsClsN3O2 434.0 16.3 75
Example 211| 185  |CazH24C13N3O: 468.0 18.6 79
Example 212] 186  [CzsHzClE:N;O; 486.0 16.5 ~ 68
Example 213] 187  |CzzHzsClN:0z 434.0 11.4 g6
Example 214 166 [CzoHz:C1N:02 400.0 13.0 70
[Example 215 189 C22H25C1NO4 445.0 16.8 76
Example 216| 190  |CeeHasCLF3N302S 536.0 17.7 66
Example 217 151 |CaeHssBrCIN,0:5 546.0 20.4 75
‘\Example 218 192 Cz5H25C1aN30,8 502.0 16.9 67
Example 210| 193  |CzsHzeCL3N30,S 536.0 18.3 68
Example 220| 194  |CzeHz4CLlE4N30:S 554.0 19.4 70
[Example 221 195  [CzsHzsCLlzN30:8 502.0 19.1 76
[Example 222 106 |CzsHzeC1lN30,S 268.0 16.0 68
IExample 223 197 C,sHasCINO,S 513.0 18.4 72
IExample 224 198 CpeH2sC1F3N30,8 536.0 13.9 52
fExample 225] 199  |CasHzsBrClN;O.S 546.0 12.9 a7
Example 226 200  |CzsHzsCl:N30;S 502.0 “15.6 62
Example 227§ 201  |CpsHzaCl3N30.S 536.0 17.3 64
[Example 228 202  |C2eHo4ClF4N30.S 554.0 15.4 56
Example 229] 203  |CzsHzsClN30:8 502.0 ~13.5 54
Example 230] 204  |Cz5H25C1N30.S 468.0 13.7 59
Example 231| 205  |Cz2sH2:C1Ns0,S 513.0 13.9 54
Example 232§ 206  |CzqH2:ClFaN30,8 546.0 10.0 37
Example 233 207 [CzsHz-BXCIN;0,S 558.0 17.1 61
Example 234 208 |CgsHz-C1.N30,S 512.0 17.0 3
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[pravple 235[ 205 [Camacimos L 77
[E=pie 28| 210 [Camcirm0is | 564.0 | 18.2 %6
fmample 237|211 [GaipCLN0s | 5120 | 7.9 31
Example 238] 212 |CoasClN:043 8.0 | 137 | 5
[xameie 235) 213 CoaFprCINOSS 5230 |55 T
Exanple 240: Preparation . of - (R)-3-[N-{3-Fluoro-5-

' (tzifluoromthyl)henzoyl }glycyl]jamino-1-(3, 5-d:.methyl:.soxazol-4-— _

ylmeﬂmyl)py:zol:.d:.ne (Compound No. 1181).

A solution of 3-fluoro-5- (triflﬁo.romethy:[)benzbyl chloride (0.058 mmol)
in. dichloromethane (1 mL): was added to a mixture of (R)-1-(3,5-
dlmethyllsoxazol-4—ylmethyl) 3 (glycylamlno)pyrrolldn.ne (0. 050 mmol ) énd
piper:.dlnomethylpolystyrene (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 ;n]'._._)' was added and the mixturé was stirred at room temperature
for 30 min. The reaction xhixtu:e was loaded onto. Va\.rl:'i:-.m"'M scX colﬁmﬁ . and washed
with CH.O0H (16 mL). Product was eluted off us:.ng 2 N NH; in CH;0H (6 mI..) and
concentrated _ - .to : afford . {R)-3-[N-{3- fluoro-s-
(tr:.fluoromethyl)benzoyl)glycyl]am:Lno-l (3, S-dz.methyl:l.soxazol -4-
ylmethyl)pyr;olq.dlne (CQmpound No. 1191) (19.5 mg, 88%): The purity was
determined by RPLC/MS (100%); ESI/MS m/e 443.2 (M'+H, CagH2aF,N4O3) .

‘Examples 241-265.
The compounds of this invention were synthesized pursuant to methods of
Exanmple 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/e|Yield (mg) Yi"eld (%)
No. : : .
Example 24T| 1152 |20 W2z F4 N4 03 | 443.2 5.2 57
Examplc 24| 1193 |20 W23 F3 N4 04 | 441.0 7.5 75
Ewample 243| 1194 |C21 H2Z F6 N4 03 . | 493.0 30,4 83
Example 244] 1195 |c19 H23 Br N4 03 ~235.1 | 16.8 7T
Example 245| 1196 |C19 H23 N5 05 —20z.z | 16.2 | 81
{Sepic Zae] 1197 [0 Mz FA N 03 | 443.2 7.6 80
Example 247] 1198 |c19 W23 CI W4 O3 3310 16.5 )
Erample 248| 1195 [C20 H26 N4 O3 3710 | 16.1 57
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Example 245] 1200 ¢iz N4 03 18.0 3
Example 250] 1201 |C ¥2 N4 03 16.6 85
Example 51| 1202 |C20 H2Z F4 N4 03 T6.8 76
Frample Z52| 1203 |C22 W24 F3 N3 O3 7.1 | 79
[Esampie 253 1204 |c23 HZ3 F6 N3 O2 53 m—r
Example 254 1205 |C21 H24 Br N3 02 7.5 81
Example 255| 1206 |C21 Hzd Nd o4 16.2 82
Example 256| 1207 |C22 H23 F4 N3 02 17.5 80
Example 257| 1208 |c21 H24 C1 N3 G2 15.8 82
Example 258]| 1209 |C22 W27 N3 02 15,7 86
- [Exampie 258] 1210 [c21 Hz3 €1z N3 02 | 326.0 | 17.8 85
Example 260 1211 |c21 H23 F2 N2 02 386.0 16.3 Y]
Example 261| 1212 [C22 H23 F4 N3 02 138.2 17.4 80
[Exampie 262 1213 |c24 H2d C1 F6 N3 02 536.2 | 24.0 90
Example 263| 1214 |C23 Hz4 CI F4 N3 03 166.2 57.2 51
Example 264| 1215 |c22 H24 C13 N3 02 167.9 30.9 85
lﬁxample 365] 1216 |c22 H24 C1 F2 N3 02 | 436.0 19.3 85

WO 9925686 | . PCT/US98/23254

. Example . 266: Preparation _of (R) -1-(4-Chloxobenzyl) -3-[{N~{4~

{dimethylamino)benzoyl) glycyl }amino]pyrrolidine (Compound No. 952).

A solution of (R)-1-(4-chlorobenzyl)-3-(glycylamino)pyrrolidine (13.8
mg, 0.052 mmol) in CHCl; (2 mL) was treated with Et;N (0.021 ‘mL, 0.15 mmol]},
4—(dimethy1amino)benzoic acid (10 mg, 0.06) mmcl), EDCI {10.2 mg, 0.053 mmol)
and HOBt (7.5 mg, 0.055 mmol). The reaction mixture was stirred at room
temperature for 16 h. The solution was washed with 2 N agqueous NaCH solution
(2 mL X 2) and brine (2 .mI..), and dried bs( filtration through a PTFE membrane
using CH,Cl; (3 mL). Concentration afforded the desired material (compound No.
952) (24.9 mg, quant): The purity was determined by RPLC/MS (91%); ESI/MS m/e
415.0 (M'+H, CypHpCLN,O;) . ‘ |

Examples 267-347.

The compounds of this invention were synthesized pursuant to methods'_of
Examplé 266 using the corresponding reactant respectively. Solid-phase
extraction (Varian™scx colﬁmn) or chromatography (HPLC-C;;), if needed, afforded
the desired material. The ESI/MS data aﬁd yields are. summarized in Table 5.

Table 5
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Con;‘ppund Molecular Formula ESI_/MS',_ h_t/e_' Yield (mg) !.ield . (%)
[Emampie 267|951 |c22 ©24 CI N3 o4 - 130.0 | 26.3 quant
Fample 268] 953 |c23 m29 CI M 02 425.0 | 28.8 quant
\Exampic 269|954  |c21 H25 CL N4 02 1.0 | 271.9 quant
Ewample 270] 955  [c22 B27 CL M4 OZ 115.0 26.6 quant
Sampie 271|956 |62l H24 1 N3 O3 302.0 | 10.3 5T
JExample 272] 957 |c20 H22 C1 N3 03~ 388.0 | . 1.4
Feample 273|958  |c21 B24 C1 N3 03 202.5 | 1.2
NEsample 274 959  [c2Z H25 CI N4 03 ~429.5 | . 4.7 22
Example 275] 960 |[C23 H27 C1 N4 03 - | '443.0 - 10.9 49
Examplc 276|961 |C2L W25 cI M4 02 . | . 401.0. 28.4 quant
Eempie 27796z [caz m27 cLmd oz | 415.0 | 24.9 quant |
Example 278|963 |C21 H24 CL N3 03 3102.0 1.4 33
[Example 279 . 964 [C22 H24 Cl N3 04 430.0 29.5 quant
[&amp1e 250|965 |c23 mz6 ¢l N3 od 1350 | 2.2 quant
Example 281] 966 [C22 H24 CL N3 O3 114,60 [ 27,0 quant
Ewample 283| 967  |C23 H26 CL N3 O3 ~i38.0 | 270 ~guant
Emample 283] 068 |c22 H23 CL N4 02 1.0 | 24 | quant
|&==p1e 82| 63 [cz3 625 ¢1 M o2 425:0 | - 27.6 | —quant -
Example 285|970 |c2Z W27 CI N4 OZ 115.0 | 26.6 quant
Nexmmpie Zo6] 971 |23 H29 ¢ WA 02 135.0 37.5 quant
Erample 287|972 |C20 623 €I N4 02 357.0 36,2 —quant
Fxample 288|973 |c21 H25 CL N4 02 501.0 76.6 quant
Example 289|974 |c20 H23 C1 N4 02 ~367.0 6.6 quant
|§xamp1e 250 975  |c21 H25 CL N4 02 401.0 28.2. quant
Example 291| 976 |c22 W23 CI N4 OZ 1110 35.2 quant
Example 292| 977 |C23 H25 C1.N4 02 . 425.0 29.5 quant
[Exanple 253| 978 |C20 2l CI N6 02 ' 413.0 2.2 11
|Example 254 979 |c21 H23 C1 N6 02 127.0 10.2 5
Fxample 295| 980 [c22 H25 CI N4 03 425.0 26.6 quant
Emample 296|981 |c23 H27 C1 N4 O3 143.0 11.9 54
Example 297] 962 |c22 HZ7 C1 M 02 115.0 7.4 quant
Frample 206] 583  [C23 H29 C1 N4 02 125.5 26.1 quant
[Exampie 298] 984  [cat H24 C1 N3 O3 202.0 27.7 quant
Eramplc 300] 985 [C22 H26 CI N3 03 116.0 28.6 quant
Example 30L] 1145 |c21 H26 N4 04 101 15.5% 38
Fxample 302| 1150 [c21 H28 N4 03 385 10.5+ )
Erample 303] 1151 [C21 H25 F3 N4 03 —139 17.3% 39
Ewample 304] 1152 |c21 H24 F N5 03 115 1Z.7% 30
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|Example 305 €1l N5 03 17.5* 41
. |exampie 306 €22 W27 N5 03 30, 6% 50
Example 307 Tio H23 F3 N4 O4 13.8% 32
[Exampic 308 31 H30 ¥ 04 7.7+ 73
JExample 309 C18 H24 N4 03 S2 409 12.6* 30
Example 310 T19 H23 Ci2 N5 03 140 16.9% 38
Example 311 C22 H31 N5 06 162 38.6% 8%
IExample 312 €20 H26 Br N5 03 464 20.4 45
[Example 313 C20 H2T N5 O4 203 5.8% 14
Example 314 €21 H29 N5 03 400 6.0% 17
Example 315 €24 H28 N4 02 105 22.4 3
¥ample 316 C22 H27 Br N4 02 261 23.8 15
'|Egamp1e 317 C22 H23 F4 N3 02 438 20.9 59
Example 318 C22 HZ3 F4 N3 O2 138 20.8 59
Example 319] 1295 |C23 H31 N3 03 398 17.5 54
Example 320)] 1296 |C20 H25 N3 02 52 204 16.8 58
Example 321[ . f C21 H24 F3 N3 03 424 18.1 53
Example 322] 1388 |C21 H3Z N6 03 117 7.4+ 21
Example 323| 1389 [C19 H2Z N6 04 359 15.2 a8
Example 324 23 H25 CL N4 02 125 8.3+ 16
Example 325 C24 H32 N4 05 357 8.3% 15
Example 326 TZ0 124 N4 02 353 11.8 57
l’fxample 337 C20 H24 N4 02 353 17.0 )
Example 328 C21 H26 N4 02 S 399 17.3 54
Example 329 G2z H26 N4 02 S 113 15.1 57
Example 330 C1o H24 N4 03 357 9.7% 59
Example 331 C2z H26 CL F3 N4 O5 519 11.6° 20
Example 332 C26 H28 C12 N6 o4 559 13.1* 21
aple 333 T36 37 W5 04 384 5.7+ 23
' ple 334 7 €28 H39 N5 04 510 5,5% 9
%m# C28 H37 N5 04 509 6.2% 11
IExample 336 17 C26 H34 N6 06 551 13.6* 22
[Example 337 C19 H24 N4 02 341 5.2 12
IE:ample 338 C22 H27 N3 04 398 7.0% 5
Example 339 C23 H20 N3 03 356 T6.2% 15
Example 340 c25 H37 N3 02 413 2.6% 3
[Example 341 C24 H31 N3 02 394 6.8% 17
Example 342 C25 HZB N4 04 349 g.7% 16
Example 343 C26 H29 Cl N6 O4 525 11.4* 15
Example 344 c27 H32 N6 04 505 .1 13
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[Example 345] 2047 czs_ﬁaz N1 04 ~489 | 10.0° 18
Example 346] 2048 |[C28 H37 N5 05 T 528 |  3.1*
[Example 347 2049 [c28 H37 N5 04 509 | . 5.3 C

*Yield of TFA salt.

Example 348: Px:epazat:.on of (R) -1-(4-Chlorobenzy1) -3-[{N— (2-am:|.nc-5-
chlo:obenzoyl) glycyl}mno]py:zol:.d.zne {Compound ‘No. 1084).

b . A solution of (R)-1-(4-chlorobenzyl)-3- {(glycylamino) pyrrolidine (0. 050
mmol) in CHCl; {2 mL) was treated with 2—am1no—5-chlorobenzo:.c acid (0.060 mmol)
and dilsopropylcarbodumde {0.060 mmol) The react;on mixture was stirred at
room temperature for 15 h. The mixture was loaded onte Varian™ SCX column, and
washed with CH;OH (15 mL) . Product was eluted :off using 2 N NH; in CH;OH (5 mL)

10 and cohceni:réted to afferd {R)-1-{( 4-chlorobenzy1)—3-{N— {2-amino-5-
chlorobenzoyl)glycyl}am:.no]pyrrol:.d:.ne (COmpound No. 1084) (12 7ng, 60%) The
purity was determined by RPLC/MS (87%); ESI/MS m/_e 421.0 (M*+H, CpoH2,C1,N,0;) .

Examples 349-361.

15 .. ... ._The compounds of. this invention were synthes:,zed pursuant tomethods of =~ =

Example 348 us:.ng the corresponding reactant respectlvely. If the starting amine
remained, treatment with J._socyanatomethylat__ed polystyrene (50 mg) in CHCl; (1
mL) at room temperature, fili:ratio_n and concentration afforded the desired

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

20
Table 6 -
Conl\found Molecular Formula ESI/MS m/e|Yield (mg)) Yield (%)
Q. ’ .
Example 349] 1085  |CaoHaeClNsO; - 132.0 1.1 19
Example 350 1066  |CroHzCiN:O: 387.0 7.9 11
|Example 35I| 1087 |CaHnCiN; 711.0 15.0 73
Example 352] 1088  [CieHzyCIN3O; - 362.0 12.9 71
Example 353] 1089  |CaHnClFN0: 429.0 16.0 5]
[EXample 354 1090 [CraHzeCIN:0; ; 416.0 | 15.8 76
Example 355| 1001 oz CLN 0z 335.0 ~10.5 | 50
[Example 3561 1092  |Caifi;,CINsO, 116.0 7.9 35
Example 357 1093  |CaiHzsCIN:O; 701.0 3.5 17
Example 358 1094  |CoCING; 250 | 15.8 73
Example 359| 1095 |CieHnCIN:Os 376.0 13.5 77
Example 360| 1096 |CzsH:z¢CLEN,O- 443.0 i1.8 53

242




=y

(%]

10

16

20

25

Cor;?ound Mclecular Formula |ESI/MS m/e|Yield (mg)] Yield (%)

O.

[Exampie 363 1095 |CooHzeBrCLEN,0; 270.0 3.1 13
Example 364] 1100  |CzoHzeClzFN:O: "424.0 3.1 15
Example 365§ 1101 |[Cz:Hz3ClIN5O; 512.0 i2.5 39

|Example 366 1102  |Cz1Hz:CiN.0, 431.2 7.7 36
Example 367§ 1103  |CziHz¢BIN:O; 446.0 13.86 62
Example 368[ 1104  |CoiHssBrEN:O: 150.0 16.5 74
Example 369] 1105 |Cz;Hz3CLEN;0: ~ 404.2 14.7 73
Example 370] 1106 |CayH;IN:O2 355.0 | 15.5 75

WO 99/25686 . PCT/US98/23254

[Example 361 1097 C23H23C1N;0; 430 -0 15.1 70

Example 362: Preparation of (R) -1-(4-Ch1oro;:enzy1)-3-[(N-(3-b:om-4-
methylbenzoyl)glycyl }aminolpyrrolidine (Compound No. 1098).

A solution of (R)-1- (4-chlorobenzyl)-3-(glycylamino)pyrrolidine (0.050
mmol) in CHCl; (1.35 mL} and tert-butanol (_0.15 mL) was tre_ated with 3-

- bromo~4-methylbenzoic acid (0 060 mmol), diieopropylcarbodiimide (0.060 mmol) .

and HOBt (0.060 mmol). The reaction m:.xture was stirred at room temperature
for 15 h. The mixture was loaded onto Var:l.an SCX column, and washed with
CH;OH/CHC1; 1:1 (12 ml) and CH30H (12 mL) Product was eluted off using 2 N NH;

" in CHi0H (5 mlL) and concentrated teo afford (R)-1-(4—chlo;obenzyl)—3—[(N-(3-—
. bromo—-4-methylbenzoyl)glycyl}amino]lpyrrolidine (Compound No. 1098) (11.6 mg,
' 50%): The purity was determined by RPLC/MS (94%); BESI/MS m/e 466.0

(C23H23BrCI1N;0,) .

Examples 363-572.

The compounds of this inventior_x weré synthesized pursuant to methods of

Example 362 using the corresponding reactant respectively. Preparative TLC, -

if needed, afforded the desired material. The ESI/MS data and yields are
summarized in Table 7. _

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

1419: 7.9 mg, 38% yield; ESI/MS m/e 419.0 {C20Hp3C1N,0;S) .

1420: 7.1 mg, 36% yield; ESI/MS m/e 399.2 (C»HzgN,02S).

1421: 7.4 mg, 37% yield; ESI/MS m/e 404.2 (C;H;sN503S).

Table 7
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[Exampie STI[ 1107 CraB26N404 '411.-_2_.' ~15.2 74
{Example 372] 1108 |CroHzsBINsO; 749.0 12.6 57
|Exampie 373[ 1109 [CisHnBIEN.G; 155.0 | 16.2 71
Example 374f 1110 [CisHzeCLFN(Os ~405.2 14.4 70
Exanple 375] 1111 [CaofmnINi0s 197.0 17.9 72
|Erampie 376] 1112 [CaoHoN50s 1162 | 14.9 72
Example 377] 1113 [CzHzrBECIN:O; 294.0 16.1 33
|Exampic 378 1134 |CalaBEClim:0; 498.0 20.2 CES
Example 379] 1115 [CoziCLFN:0; 152.2 18.6 82
[Exempie 380 1116 [CrorCiiNge; 539.1 31.9 81
[Example 381f 1117 |C23H2iC1INOs 159.2 18.7 81
|Example 382] 1171 |CzbzsBECIN.O; 466.0 1.9 21
Example 383 1172 |C22H23CINO3 "427.2 16.1 75
[Example 384 1173  |CpHzsCINiO; T 441.2 22.8 | quant
Example 385| 1174  |CzoHzzClENO; 705.2 21.4 quant
Example 386] 1175  [CzzHzeBIN3O; 446.0 15.8 71
Example 387| 1176  [ColizeNiOs 707.2 17.6 87
[Example 388[ 1177 [CesHzaWiOs 421.2 20.2 | 96
Example 389 1178 |CxHpsFN.O2 - 3§5_9 ...18.2 | 8
[Example 390 1175 [CziHasNs04 112.2 2.3 11
Example 391] 1180  |CzsHzeNiO: 391.0 | 21.6 quant.
[Example 392] I181 |CarlizsBINiO: ~451.0 20.1 89
[Exemple 393] 1182 [Cafas¥sOs 7i2.2 13.3 &5
[Exanple 394] 1183  [CzzHziNsOs 1%6.2 20.9 98
Example 395| 1184 [C:eHaeF N0 350.0 20.0 quant
Example 396 1185 |[CisHz¢NOs 7.2 18.2 87
Example 397] 1186 |CziHzsNsO3 396.2 17.6 89
Example 398] 1187 |CzsHz/BrCiN:O; 194.0 32.1 50
Example 399| 1188 |CzeHz,ClN.Os 155.2 17.2 76
[Exemeie 00| 1189 CosHzsC1NOs 169.2 211 50
- JExample 401 1190 [C2Hp6C1lFN,O; 433.2 20.4 94
[Eampie 902 1217 [CaBaiCLEaN:0; T74.0 38.5 81
[Exampie 403| 1218  [CoaHz:CLlFN:O: 104.2 | 35.6 88
Example 404] 1219 [CaHzClzNs0z 120.0 3.7 ™9
[Exampie 4050 1220 |CroHzzCLIN(O; 513.0 . 53.0 quant
Txample 406] 1221  |CzoHziCLlE;N.0; 133.0 38.7. —52
Example 407] 1222 [CieHzsCIN,O: 375.2 33.6 90,
Example 408] 1223 [CzeH2eC1N30;S 296.0 13.7 — 88
Example 400| 1224  [CzoHnCLN.Os 133.0 | 40.6 94
Example 410| 1225 [Cz-Bz:CLFaN;0; 354.2 16.4 11
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Example 411] 1226 |CzzH2eEN:O- 384.0 17.1 a5
Example 412] 1227 |CzzHzeC1N3O: 400.2 17.5 a4
Example 413] 1228 |CziHzsINGO; 493.0 23.3 27
Example 414] 1229 [CaH24F2N40; ~403.2 18.4 16
Example 415] 1230  |CzoHzeNeOz 355.2 15.7 a4
Example 416| 1231  [CziHzsN:0z8 276.0 20.9 )
Example 417] 1232  [CaiHz4NeOs 413.0 19.9 56
Example TI8] 1233 [CooHzCLE:N:O; 459.0 19.4 85
Example 419] 1234  |CzoH2sEN4O; 389.0 17.8 92
[Example 420 1235  |CzoH25C1N,O; 405.2 18.7 92
Example 421] 1236 |CisHzaINsOs 498.0 23.9 96
Example 422| 1237 |CisHz3F2NsO; 408.2 19.0 93
Example 423| 1238 |CaeHzsN:Os 360.0 16.3 91
I:Example 424 1239 |CzsHzeNsO3S 481.2 21.4 89
Example 425] 1240 |CisHzaNsOg 418.0 19.9 95
Example 426] 1241  |C;3Hz4Cl,F3N30; 502.0 22.5 90
IExample 427 1242 [CaHiziC1FN0; 432.2 21.2 98~
[Example 428§ 1243 |Cz3HziCLlN30, 448.0 21.6 96 .
Example 429] 1244 |Cz;H2CLIN,O; S41.0 26.4 98
Example 430 1245 |[CzzHzsClEaN,0; 251.0 21.3 94
Example 431 1246  |Cafo,CINO: 103.2 15.4 96
|Example 432 1247 [C2sH3¢CIN;0,S 524.0 24.7 9]
Example 433] 1246 |CzHasCIN:O; 361.0 20.7 50
Example 434| 1249 |C20 H20 Ci2 N4 o4 451.0 7.4 33
I-Example 435] 1250 |[c21 H23 Cl N4 o4 431.2 15.5 72
Example 436 1251 €19 H22 Cl1 N5 05 436.0 22.9 quant
Example 437] 1252 |C23 H28 Cl N3 02 414.2 17.9 86
Example 438] 1253 |[C24 H31 N3 02 394.2 15.8 80
Example 439 1254 |C22 H30 N4 03 399.2 17.3 87
Example 440 1255 |C20 H22 Br CL N4 02 467.0 21.3 91
[Example 441] 1256 |c21 H25 Br N4 02 445.0 20.7 93
Example 442] 1257 |[C19 H24 Br N5 03 ~450.0 21.6 97
Example 443f 1258 |c21 H25 CL N4 02 401.2 18.1 50
Example 444] 1259 |C19 H24 ClL N5 03 406.0 20.1 99
Example 445] 1260 |C23 H29 N3 03 396.2 16.8 85
Example 446{ 1261 |c23 H30 Cl N3 03 432.2 19.8 92
'IExample 447] 1262 |[c24 H33 N3 O3 412.2 17.4 85
|[Example 448 1263 |c22 H32 N4 04 417.2 18.7 30
[Example 449]| 1264 |c25 H26 Cl N3 03 452.2 29.1 quant
Example 450) 1265 [C26 H29 N3 03 432.2 i8.1 64
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[ExsmpIe 451] 1266 [c2d #z6 W4 O4 TI37.7 15.3 5%
[ramele 52| T7ET|CoRCTEN.G, 195.2 20,6 53
Example 453| 1268 [Cz)Hz3CloN30; 436.0 17.5 80
Example 454] 1269  [CaliaBECIN:O; 168.0 15.2 82
Example 455] 1270  |CaoBaCLN0; 1222 | 173 82
Example 456] 1271  |CoizCLEN/O, 35,0 7.1 75
Exampie 457] 1272 t:z',g-z;_r,f,;_x¢o3 175.2 31,7 91
Example 458 1273  [CzzHzeClN:0; 116.2 17.8 86
Example 459] 1274 |CoHzBrNa0; 448.0 | 13.5 87
Example 460 1275 |CaBiziCIN:O; 3022 16.7 CER
[Exampie 4611 1276  [CifasFNiO: 315.2 151 57
Example 462 1277  [CrBaFaNsOs 180.2 20,3 CE
Example 463| 1278 [CroHziCINGO; 4712 18.6 58
Example 464 1275 [CiH;BIN:O: 451.0 1.3 54
lerample 265 1250 [Cuiaicing, 307.2 15,1 Y]
Example 466| 1261  [Cisfis;FN:Os 20,2 191 51
Example 467] 1282  |CzsBasCAE:N.O; 533.2 35,0 56
Example 468| 1285 [CoHnCliN:0; TI61.2 | 12.2 53
Example 165| 1284 [C;HnBECIN:0; SPYTAD 24,1 57
Example 470| 1285  [CoasClaNiOs 350.2 2Te | o7
Example 71| 1321  [CaoHnoBrClaNa0; 466.0 5.1 21
Example 472] 1322  [CaifisClaN:0; 120.0 10.5 50
}Exa\_nlpie_473 TT1323  [CoeBnCLiIN:0; 532.0 7.1 27
[Example 47| 1324 ol CINSOs 102.2 22.2 | auant
[EempTe TS| T35 [eoHacinio; 776.0 22.2 33
Example 476] 1326 |CaoHmCLIN:O; 514.0 26,9 | quant
Example 477] 1327 _énnz_.-,cm.oz 101.2 24.2 quant
[Exanpic 178 1328 |ColizsBEC1N:0; 166.0 33,1 55
Fﬂxamplﬁrlg 1329 |CzHzeCINSO; ~ 400.2 ~16.4 82
Exanple 480 1330 |CniB-ClIN:o; 512.2 | 20,8 e
[Eample To1| 1331 [Calii0s ~382.2 15,6 quant
Example 462| 1332  [CasHasiOs | 1562 711 53
Exa_mple 483[ 1333 [CafiesiNi0: 194.0 75.3 quant
[Exarple 484[ 1331 [CoaNel: /1.2 | 19.0° quant
Example 485 1335  [CisH;BECIN(D; 771.0 5.8 ~quant
Example 486 1336  [CaHaCIN/O: 1052 5.5 91
Example 487] 1337 |Ci:HeClIN(G, “517.0 23,1 )
Example 488) 1338  [ColaNi0d 387.2 20.6. quant

[Example 485] 1335 [CrolaNiOs 461.2 23.7 quant
Example 490] 1340  [CisfizIN:Oq 195.0 "28.2 quant
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Example 491 1341 Ca0H26N404 _ 386_.0 20.5 quant
FExample 792] 1342  |CzzHz4BrCiN:O; 514.0 27.2 guant
Example 493| 1343 [CzHziCloNsOz 748.0 21.4 95
Example 494] 1344 [CzHzClzIN30; 560.0 27.0 96
Example 495| 1345 |CasHzeCINaOs 430.2 23.8 quant
Example 496 1346 Ca2H5C1INSO, 542.0 29.4 quant
Example 497| 1347 [CisHzzClN3075 392.0. 16.9 a3
Example 408| 1348  [CoHzsN30:S 372.2 .9 )
Example 498 1349 [CigHziN:035 377.2 8.1 i3
et 500 1350 [CafizeCiN:0:5 320.0 13.0 62
Example 501| 1351 |CzzHBrCIN,Os 509.2 5.0 10
anmple 502| 1352 |CzHz7BINJO; 489.2 3.6 15
[Example 503 1353 |CzHzeBINsOq 494.0 2.8 11
Example 504] 1354 |CaHzpBECIN,O; 537.2 5.2 15
Example SO5| 1355 |cZi W22 CI W5 02 112.0 25.5 quant
[Exemple 506| 1356 |c22 W25 N5 o2 392.0 16.5 84
Example 507| 1357 |C20 H24 N6 O3 397.2 19.9 quant
Example 508| 1358 |C23 H26 C1 N5 02 140.2 71.8 595
Example 509] 1368  |CziHz0CL:F3N30; 374.0 16.4 78
[Example 510 1369 C74Hz(CLF6IN0,4 568.0 24.1 85
[Exampile 511 1370 [CisHisBrCIN;0;S ~458.0 19.4 85
ERample 512] 1371  |CzeHzeCiN30,S 512.2 22.1 86
Example 513) 1372 [CzsH2eClN30» 448.0 19.1 85
Example 514f 1373 [CzzB23CLlFaN30, 454.2 16.2 71
Fxample SIS 1374  |CzsbizFeIN:0; 548.2 33,1 5
Example 516 1375 |CisHzzBrN:0;S ~436.0 17.1 78
Example 517| 1376 |CzrHzeN30,8 492.0 19.4 79
Example 518| 1377 |CzyHzsN30: 428.2 16.1 85
Example 519] 1378  |CaoHzzClEsN:0; —459.0 17.3 75
Example 520] 1379 [CzHzeFeINiOs 553.2 21.0 76
Example 521§ 1380 |CisHziBIN,0;S 343.0 T6.4 74
Example 522] 1381  [CaHzoNi0s5 1570 18.4 73
Example 523] 1382  |CzstzeNeOs 233.2 17.3 B0
Example 524 1383  |CzsHzeClzFaN30; 502.0 20.0 80
Example 525 1384  |CzoHzsBICIN;O0;S 186.0 21.0 Y]
|Examp1e'526, 1385  |CzeBacCAN,04S 540.2 23.8 CE
[Example 527 1386  [CzeH30CiN:O: 176.0 20.0 84
Example 528§ 1411  |Cz:Hz4ClN40: 163.0 0.4
[Example 528] 1412  |CosHizsCINO; 143.0 1.3
[Exsmple 530] 1413 [CaradCiNsGs 148.0 1.1
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- [Example S3I| 1411 [CfiascliNi0s 510 R 3
IE:xample 532| 1415 = [CnHzCINsO:8 FrUR 6.8 31
Example 533| 1416 [CrBesNe0;8" 1240 T8 73
[Exanplc 538 1417 [CoolziNeOss 1757 | 4.3 71

. JBxample 535] 1418 - |Cz3HzeC1N50,S 472.0 10.4 44

xample 536| 1423 |27 526 CI W3 O3 "476.0 735 quant
Fx.’ampl_e_s_ﬁ' 1424 [C27 H29 N3 04 5 456.2 | 28.0 | quant
[Examplc 536| 1425 [c26 B2 N4 o 161.2 72.3 57
Example 539| 1426 [C20 H30 CL N3 03 | 504.2 | ~26.8 quant
Example 540| 1583 |C21 HZZ CL F3 ¥4 02 | 455.0 | 146 &
Example SA1| 1584 [CZ1 W22 CI F3 WA 03 | 471.0 | 17.0° iz
Example 542] 1565 |C19 H20 Br Cl N4 02 1530 ~15.6 9
Example 543| 1586 |15 H20 C12 N4 02 107.2 3.3 1T
[Example 544] 1587 |C26 HZ6 CL N3 03 764.0 15,4 %6
[Example 545 1588 |c20 HZ3 CI M4 02 387.0 | 14.5 77
Example 546] 1589 |22 HZ5 F3 W 02 1352 1.1 31
JExample 547| 1550 |C20 H25 F3 N4 03 1512 16.3 Tz |
Example 546| 1551 |C20 W23 Br N4 02 FEENT 154 71
|Exampls S49| 1502_ [CZ0 HZ3 CI NG OZ | 3870 | I5.% G
Example 550| 1593 [CZ7 H25 W3 03 744.2 we o |
Example 551 1504 |C20 H24 F3 N5 03 | 440.2 16,2 73
IExample 55zZ| 1595 |C20 24 F3 N5 o4 1562 154 &6
Example 553| 1556 |C18 H2Z Br W5 03 136.0 5.6 72
lﬁxample S54[ 1597 |C18 H2Z C1 N5 03 —391.8 1.4 73
[Exampie 555 1598 |C25 26 W4 o4 —145.2 15.9 71
Example 556] 1599 |C18 H25 W5 O3 372.2 1578 g5
Example 557] 1606 |21 H21 CI ¥3 N3 02 5| 472.0° 7.0 72
ample 558 1607 |C21 H21 C1 F3 N3 02 5| 152.7 15.3 1)

. E:ample'sss 1608 ézq H23 F3 N4 03 § Ts_'T.z 1575 70|
Example S60| 1660 |C21 H22 Br F3 N4 02 501.0 15.0 76 |
Example 561 1661 [C21 HZZ Br F3 N4 03 | B517.0 6.2 &3
Example 562| 1662 [C20 M2l Br F2 N4 02 | 469.0° 5.1 5
Example 563| 1663 [C20 H2Z Br CL N4 02 | 467.0 14.5 &2
Example S64| 1692 |C20 H23 BrZ W3 03 514 7.3 78
Example 565| 1693 |c22 H26 F2 N4 02 Y 16.2 78
Example 566 1694 [c22 H27 F N4 02 7359 21.6 | quant
Exanple 567] 1695 |C2Z W27 Br N4 02 159 245 guant
Example 568| 1696 |c22 H27 I N4 02 507 27.8 quant
[Example 565] 1697 |c22 HZ7 C1 N4 02 715 22.1 quant
Example 570 1698 |c23 W27 F3 N4 03 765 313 quant
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Example 571] 1699 |C23 H27 F3 N4 02 445 | 25.3 quant
Example 572] 1700 |[C22 H25 Br CL N3 02 | - 480 17.8 74

. For exafnple, Compound No. 1583 showed the following NMR specti:a: H NMR
{400 MHz, CD;0D) & 1.64-1.72 (m, 1 H), 2.20-2.30 {m, 1 H), 2.41-2.51 (m, 2 H),
2.71-2.78 (m, 2 H), 3.59 (dd, J = 15.4, 12._9.Hz, 2 H), 3.94 (s, 2 H), 4.35-
4.41 (m, 1 H), 6.82 (d, J=8.6Hz, 1 H), 7.29 (s, 4 H), 7.40 (dd, J = 8.6, 1.7

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

Reference Example 4: Preparation of (S)-3-[N-{3-

~ (trifluoromethyl)benzoyl lglycyl]aminopyrrolidine. _

A ~ suspension of {(S}-1-(4-chlorobenzyl)-3—-[N-{3-
{trifluoromethyl)benzoyl)glycyl] aminopyrrolidine (2.93 g, 6.66 mmol) and
Pd(OH), in 5% HCO;H/methanol (70 mL) was stirred at €0 °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 nl) and the mixture was extracted
with ethyl acetate (100 mL x 3). The combined extracts were 'wa'shed with brine,
dried over anhydrous sodium sulfate, filtered, and concentrated. Coiumn
chromatography (SiO;, AcOEt/MeOH/Et;N = 85/10/5-60/30/5) gave (S)“—“3—.fN-i-3;-.-
(triflﬁoromethyl)benzoyl)glycyl]aminopyrrolidine (1.'70 g, 81'%) as an oil: 'H
NMR (CDCls, 270 MHz) & 1.76 (d, J = 7.3 Hz, 1 W), 2.07-2.25 (m, 1 H), 2.81-
2.98 (m, 2 H}, 3.02-3.li {m, 2 H), 4.12 (s, 2H), 4.41 (br, 1 H), 6.90 (br, 1

H), 7.45 (br, 1 H), 7.58 (dd, J = 7.3 and 7.3 Hz, 1 H}, 7.77 (d, §J = 7.3 Hez,

1H), 8.02 (4, 3=7.3Hz, 1H), 8.11 (s, 1 H) ; ESI/MSm/e 3_16._0 (M'+H, C3;H;¢F3N30z) .

(R)~3-[N-{3-(Tri fluorom‘ethfl }benzoyl } glycyl]laminopyrrolidine was also
prepared pursuant to the above method using the corresponding reactant: 1.49
d, 68%; The product showed the same JH NMR and ESI/MS with those of (S)-isomer.

(R} ~3=-[N-{2-Amino-5-{trifluoromethyl)benzoyl}glycyl]l aminopyrrolidine
was also prepared pursuant to the above method using the corresponding reactant:
316 mg, 93%; ESI/MS m/e 331.2 (M'+H, CyHy5FsNO:).

(R)-3-[N~{2~(tert-Butoxycarbonylamino)~5-
'ttrifluoromethoxy)benzoyl}glycyl]_aminopyr_rolidine was also prepared pursuant
to the above method using the corresponding reactant: quant; ‘H NMR (CDCl;,
400 MHz) § 1.51 (s, 9 H), 1.60-1.70 (m, 2 H), 2.10-2.25 (m, 1 H), 2.80-2.88 (m,
l1H), 2.89-2.98 (m, 1 H), 3.04-3.18 (m, 2H), 4.05 {d, T = 4.9 Hz, 2 H), 4.43
{br, 1 H), 6.15 (br, 1H), 7.03 (br, 1 H), 7.32 (d, 3= 9.3 Hz, 1 H), 7.38 (s,
1 H), 8..42 (d, = 9.3 Hz, 1 H).
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Example 573: Preparation of (R)-3-[{N-(2-(tert-Butoxycarbonylamino)-

- S-t:ifluozomthylbenz_oyl) glyeyljaminoe]~-1- (4-chlo=obenzyl)pyrx-olid_j.ne .

A solution of (3)—1—(4—ch19robenzy1)-3-(§1y¢y1amino)pyrro11dine {5.0q,
18.7 mmol) in dichloromethane {100 mL) was treated with EtsN (2.9 mL, 20.5mmol),
2-(tert;-butoxycarbonyland.no)-5-(trifluoroﬁethyl)hénzoié ‘acid (6.27 g, 20.5
mmol)}, EDCI (3.9 g, 20.5mmol) and HOBt (2.8 g, 20.5mmol). The reaction mixture
was stirred at room température overnight. To the reactién mi:iture was added
2 N aqueous NaOH solution (80 mL) and the mixture was extracted with di-

chloromethane. The extract was dried over anhydrous Na,SO;, filtered, and

_ evaporated. Column chromatography (SiO., hexéne/ethyl acetate = 1/1-1/4)

afforded . {R)~3~[{N-(2-(tert-butoxycarbonylamino)-5-

trifluoromethylbenzoyl}glycyl}aminoj-1-(4-chlorobenzyl)pyrrolidine (9.4'1 g,

91%) as a white amorphous solid: ESI/MS m/e 555.2 (M'tH, CzeH;CLEsN,Oq) .

Reference Exainple ' 5: ﬁ:":epa.:ation of  (R)-3-[{N-(2~-(text-

butoxycarbonylamino) ~5-trifluoramethylbenzoyl) glycyl}aminolpyrrolidine.

A mixture - of - (R)-3-[{N-(2-{tert-butoxycarbonylamino}-5-. . ...

trifluorometﬁylbenzoyl)glycyl]amino}-l—(4—chlo.\:obenzyl)'pyrrolidine (6.3 g,
11.4 mmol), Pd{OH), (1.68 g), HCO;H (3.7 mL), and methanol (80 mlL) was stirred
at 50 °c errnight. After. the mixﬁu:e was cocled to room temperature, the Pd
catalyst was filtered off through Celite and the filtrate was concentrated.
Column chromatography (SiO., AcOEt, AcOEt/MeOH = 5/1-4/1) gave (R)-3-[{N-
{2-( tert—bﬁtoxycarbonylarﬁirio) -5- S _
trifluoromethylbenzoyl)gly_cyl)amino]pyrrolidine (4.42 g, 90%) as awhite solid:
'H NMR {CDCl;, 400 MHz) &1.48 (s, 9 H), 2.0~2.4 (m, 2 H), 3.42-3.71 (m, 5 H),
4.00-4.22 (m, 2 H), 4.56 (br, 1 H'), 7.48 (d, J = 9.0 He, 1 H), 7.93 (s, 1 H),
8.17 (br, 1 H), 8.33 (d, J = 9.0 Hz, 1 H), 8.45 (br, 1 H).

Exaniple . 574: Preparation " of {S) -1~Benzyl-3-[N-{3~
{tzifluoromethyl)benzoyl }glycyl]aminopyrrolidine (Compound No. 239).
A solution o ' of (S} ~3-[N~-(3~

(trifluoromethyl)benzoyl }glycyl] aminopyi:::olidine (0.060 mmol) in CHiCN (1.1 mlL)

and _(piperidinqmethyl)_poiystyzene (2.6-2.8 ilunol/g, 30 mg) were added to a

soiufion of benzyl bromide (0.050 mmol) in CH;CN (0.4 mL). The reaction mixture

was stirred at 45 °C for 5 h. After the mixture was cooled to room temperature,

the resin was removed by filtration and the filtrate was concentrated. The

residue was resolved in CH:;CN (1.0 mL) and éhenyl_isocyanate {0.008 mi, 0.05
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‘mmol) was added. The mixture was stirred at room tex@erature for 1 h, loaded
onto Varian™ SCX column, and washed with CH;0H (15 mlL). Product was eluted off
using 2 N NH; in CH3:0H (6 mL)} and concentrated to afford {S)=1-benzyl-3~-[N-

- {3~ (trifluoromethyl)benzoyl}glycyl] aminopyrrolidine {compoundNo. 239) {9.0mg,

44%): The purity was determined by RPLC/MS (998); ESI/MS m/e 406.0 (M'+H,

C2;Hz2F3N30;) .

_Example. ' '575: . Preparation of . (R) ~1-(4-Butylbenzyl) -3-[{N-(3-
t:iflueromathylbenzoyl)glycyl}amino]pymlidine (Compound No. 1648).

To a mixture of . (RY-3-[N-(3-
(trifluoromethyl)benzoyl}glycyl] aminopyrrolidine (0.050 mmol) , 4-
butylbenzaldehyde (0.18 mmol), NaBH;CN (0.23 mmol), and methanol (1.85 mlL) was
added acetic acid (0.060 mL). The reaction mixture was stirred at 60 °C for
12 h. Themixture Qras cooled to room temperature, loaded onto Varian™ SCX column,
and washed with CHi3OH (15 mL). Preoduct was eluted off using 2 N NH; in CH;OH
(5 ml) and concentrated. to afford (R} -1~ (4-butylbenzyl)}-3-[{N-(3-
trifluoromethylbenzoyl)glycyl}aminolpyrrolidine ((_:ompound No. 1648) (20.6mg,

89%): The purity was determined by RPLC/MS (91%); ESI/MS m/e 462.2 (M+H,

CasH30F3N302) &

Examples 576-738.

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

Table 8
COI:Ipound Molecular Forxmula |ESI/MS m/e.Yield (mg) | Yield (%)
Q.
[Example 576] 240  |CziBaiFaNO: 124.0 | 10.2 18
Example 577] 241  |CaHaiClFsN:O, 440.0 12.1 55
Example 578] 242  |CziBzeClzF3N50; 174.0 13.9 59
Example 579] 243  |CaiHzoClzFaN;0, 374.0 i3.8 58
Example S80| 244 |ConEaN:0; 420.0 13.1 52
Example 581§ 245  [CziHa1FqN:0; 424.0 | 11.9 56
[Example S8Z[ 246 [CaBnCLEN,0, 140.0 8.5 35
Example 583§ 247  |CziHzoClsFaN:0; 474.0 10.5 ry)
lﬁample 584 248 [CizHzCE3N30: 136.0 11.6 51
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|Example 585[ 249 [CpH:ClEeN30: 474.0 12.8 54
Example 586 250  |CaHzaFaNa0: T320.0 11,0 52
Example 587| 251  |CaBmFaN:0: 174.0 13.5 &4
_ [Example 588 252 |CzBaeEsNa0s 136.0 11.6 54
lE:ample 585|253 [CaBaiEN0z 120.0 1.1 53
[Exampie 590 350 |CaifeCLFaN:0s 185.0 7.4 10
|Essmple 591|255 [CaBaFaNiOy 451.0 12.2 54
Example 592| 256  [CaliaiFsNiOs 251.0 11.4 51
Exanple 593| 257  [CaHziFeNsO: 74,0 1.1 ry]
Example 594 258  |CzaH26F3N304 278.0 15.3 64
gample 5S5] 259  |CoHzsClFsNs0; 120.0 5.4 31
Example 596§ 260  |CzHzoClzEsN;0; ~ 474,0 12.1 51
Example 597 261 = |CzzBziClEeNyOz ~474.0 13.6 57
Ewample 598 262 |CalinBrEN:0; 764.0 15.2 )
Example 599 263 [CpH2BrFiN;02 484.0 14.5 60
Example 600 264  |CpyHzeF3N3Os 498.0 9.3 37
Example 601 265  [CaHziBrFaN:0: 484.0 1.6 5
Example 602 266 Ca2H22F3N304 450.0 | 8.9 40
[Exampic 603|267  [CazBaeFaN:Os. 136.0 10.3 17

Example 604| 266  |CaoHzsFaNeO: 363.0 | 6.3 Ny
Example 605] 269  [CasHaaFaN:0:5 184.0 8.0 33
[Exampic 606] 270  |CasHzsFaN:04 164.0 8.5 38
Example 607] 271 |CzaHzoFsNOz. 442.0 6.1 28
Example G08] 272  |CalzsFaNaO: 122.0 1576 59
[Example 609 273  [CzBaiEaNiO: 131.0 12.6 55
Example BI0| 274 |CalaEaNeO: L0 | 7.7 36
Example 611| 275  |CzzBz1F3NOz 431.0 12.7 €9
Example 612 276 [CoBzoFsN:0: 342.0 11.7 53
Example 613 277  |CziB26F3N30z 482.0 9.5 39
ample 614 2178  |CasHzaFaN3O, 464.0 13.0 56
[Exampic 615] 279  [CzzHziEeN:0s 190.0 10.4 12
Exampie 616] 280  |CazHzFeNs0s —150.0 12.0 15
IExaﬁtple G117l 281  [CzzHzzF3N3Oq —450.0 1.9 22
Inx;mple 18| 282 [CasHsoEsN:Or 162.0 | 12.0 53
Example 10| 283  |CooHzoFsNiOs 175.0 8.1 38
Example 620| 264  |CzrHzsCLEFsN:0s ~576.0 1.8 )
Example 621 285  |CosiasFaNs0: 206.0 1.8 27
[Exampic 622[ 286  [CabimFaNs0: 424.0 1.5 21
[Erample 6231 287 [CoBimCLEsN:0: 340.0 5.8 36
Exanple 624| 288  |CaifizrClzEsN:0: 174.0 5.1 34
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lExampl'e 625[ 289  |CzHzsClzF3N30; 474.0 8.0 34
[Example 626] 290  |CaoHzeEsN3Oz 220.0 6.0 29
Example 627 291  |CaiBziFaN:Oz 124.0 6.2 25
Iéxample 8281 292  |Call;iCLEaN:0; 140.0 1.5 26
IExample 829] 293  |CziHz:ClzFaN30; 474.0 5.1 22
Example 630] 294  |C22B24CF3N30; 436.0 1.2 19
Example 631] 295  |CzHaClFsN:0; - 174.0 €.0 25
[Example 632] 296  [CooHzeEsN:0z 420.0 1.3 21
lEmampie 33| 297  |CaBnEN:0; 124.0 8.2 35
Example 634] 298  |CzoHzeF3N30s 136.0 12.2 56
Example 635] 299  [CzzHzaF3N3Oz 420.0 8.1 35
Example 636] 300  [CziHzoClF3N4Oq 485.0 13.7 57
Example 637] - 301  |CziHaF3NgOg 451.0 15.1 67
Example 638 302  |CziBHziFsN:Oq 451.0 16.6 74
Example 639 303  |CzpHz1FeN3O 474.0 1276 53
Example 640] 304  |CzsHzeE3N30, 278.0 14.5 61
Example 641] 305  [CzzHzsCLE3N30: 420.0 8.4 37
Example 642] 306  [|CziHzoClzFaN30; 774.0 13.5 57
Example 643] 307  |CzzHziCLlFeNsO; 474.0 3.7 16
Example 644] 308  |CaiHziBIEaNsO: 484.0 7.2 30
Example 645] 309  [CzHziBIFaN;0: 484.0 6.7 28
Example 646§ 310  |Ca7HzsF3N3O: 298.0 1.2 17
Example 647 311  |CaiHnBrFaN:0: 464.0 5.3 T3
Example 648] 312  |CosHaaFaN:0s 250.0 2.1 11
Example 649] 313  |CzzHz4FaN30; 436.0 1.5 )
Example 650] 314  [CzsHzsF3N.0; ~463.0 5.0 22
Example 651] 315  [CzzHziF3N;0.S 264.0 2.5 10
[Example 652| 316  [CzsHzsEaN10q 464.0 3.3 14
Example 653] 317  |CzaHzsFsN:0; "442.0 1.5 20
[Example 654 3186  |Ca1Hz2FaNaO3 422.0 7.9 34
Example 655] 319  [CzzHz1F3NgO; 131.0 6.5 30
Example 656] 320  |CzoHz:F:N.O; 431.0 14.2 66
Example 657 321  |CzzH2:F3N4O: 431.0 14.9 69
[Example 658| 322 CriHz:FsN30; 242.0 13.6 62
[Erample 655 323 [CorbizeFslaO: 482.0 3.9 i6
Example 660] 324  [CzsHzsF3N30q 464.0 15.2 66
ample 661f 325  |CzzHz:FeN3O; 490.0 16.1 66
Example 662 326  |CagHziFeN3O; 450.0 13.6 56
lﬁ?:ampl‘e 663 327  [CzzHzzF3N30, 450.0 5.4 24
Example 664 328  |CasHj:F3N:zO; 462.0 10.9 47
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fEx;a_mple eesf— 329  {Ca2oHz3F3N4Os 42"5_0-' . 70 57
Example €66] 986 |CZ7 W25 CL F3 N3 02 | 516.0 | 1.5 %
Example 667| 1118 |c26 H27 E3 N4 63 | 525 21.5 2
Example 666| 1119 [CZ2 H24 £3 N3 02 5 15 | 16.5 57
Example 669| 1120 |CZ3 H26 3 N3 04 166 20-5 T
Example 670| 1121 |22 H23 F3 N4 04 ~1es “16.8 55
Example 671] 1122 |c26 H36 F3 N3 02 . | 504 | 21.0 &3
Example 672| 1123 [C25 W23 Br F3 N3 02 | 534 | 26.6 75
Example 73| 1124 [C19 Wi F3 N4 05 | 241 31.3 RE
Example 674| 1133 [C23 H26 F3 N3 04 167 33.6 84
Example 6J5] 1134 |c24 H28 ES N3 05 156 35.85 82
[Exawple 676]| 1135 |2z B2l F3 N4 06 755 32.6 77
Example 677] 1136 |23 H24 F3 N3 05 480 36.6 89
Example 678 1137 |C22 H21 Br F3 N3 04 | 525 30.8 69
|Exampie 675 1136 [c24 26 ¥3 N5 02 T 446 327 56
[pemeTe eeo| 11 [z ma s NS o2 720 18.6 51
Example 681] 1140 [C21 H20 F3 N5 06 456 | 20.5 15
Example 682] 1141 |C25 H24 F3 N3 0Z 756 335 -
Erame1e go3] T2z |25 W2d 3 WS o2 56 | 2.6 | 55
ample 664| 1143 |c35 H34 F3 N3 o4 g8 | 27.3
wample 85| 1144 [c23 W26 F3 N3 04 166 75.5 71
Example 686] 1145 [C23 HZ5 F3 N4 06 511 38.0 58
Example 687] 1146 C?? HI8 F3 N3 03 ~512 ~38.3 59
[Feampic e8| 1147 |c23 H25 F3 N4 03 163 Z7-1 B
Example 685 1146 [C27 H26 F3 W3 02 82 22.4 57
Example 680 1161 |C22 H2d F3 N3 od 152 135 58
Example €91] 1162 [c24 H26 F3 N3 O3 161 16,7 76
Example 692] 1163 |c2Z HZ23 ¥4 N3 03 154 15,8 &8
Example €03 1164 |c23 H26 F3 N3 O3 450 ~15.7 )
Txample 694 1165 [C23 Hzd F3 N3 04 ~761 6.3 &8
Example 695| 1166 [C2Z H23 Br F3 N3 O3 513 15.0 57
Example 696 1168 |c17 Hi7 CL F3 N5 02 S| 448 5. 5% 33
Example €97| 1169 [C20 HzZ ¥3 N5 03 5 476 T 3
Example 698| 1170 |C22 H22 F3 N5 O2 246 | 2.3%
Example 699 1286 ~ [C26 H33 F3 N4 O3 507 35.3%. 51
[Example 700| 1287 |c21 B20 F3 NS 06 156 7.0% N
|Example 701] 1288 |c22 H24 F3 N3 04 452 —3.6% 13
Example 702| 1298 |23 HZ5 Br F3 N3 04 544 28.4 quant
Example 703| 1289 |24 H28 F3 N3 05 156 T4 3
Example 704| 1300 |C23 26 F3 N3 o4 766 73 33
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|[Example 705[ 1301 |c24 H28 F3 N3 05 496 12.6 53
[Exampie 706| 1302 |c24 HZe F3 N3 03 64 4.5 quant
[Exampile 707] 1303 |C23 H25 Br F3 N3 O4 544 22.2 86
Example 708] 1304 |C29 H30 F3 N3 04 542 28.6 quant
Example 705| 1305 |26 HZ6 F3 N3 03 156 35,4 quant
[xample 710 1306 |c24 H28 F3 N3 04 480 8.1 35
IET:ample 7;1 1307 |C23 H26 F3 N3 O5 482 27.9 quant
Example 712| 1308 |C23 H24 F3 N3 03 148 5.9 28
[Example 713| 1309 |C23 H25 F3 I N3 O4 592 24.0 85
== TTa[ 1310 [czz B2d £3 83 oF 152 3.7 16
Example 715] 1311 |C22 H22 F3 N3 04 450 3.4 16
Example 716] 1312 |C2l W21 F3 I ¥3 02 | 532 16.1 7z
Example 717| 1313 |C21 H21 Br F3 N3 02 484 17.4 76
Example /18§ 1314 |C19 H19 F3 N4 04 S 457 16.8 I
Example 719] 1315 |C20 H22 F3 N3 O3 310 13.6 70
|Exampie 720 1316 |c2z H20 C1 F6 N3 02 | 508 18.6 T
Example 721] 1317 [C21 H20 Cl F3 N4 o4 485 17.0 74
Example 722] 1318 |CZ1 H20 C1 F4 N3 02 156 T7.0 78
Example 723| 1319 |C21 H20 Cl F4 N3 02 458 17.6 81
|Example 724] 1320 |c21 H20 Br F4 N3 02 502 18.5 77
IExample 725 1390 [C26 H32 F3 N3 02 476 16.1 51
Example 726| 1391 |C23 H26 F3 N3 02 432 20.0 76
Iﬁample 727| 1392 [C22 H23 Cl F3 N3 02 453 20.0 67
[Example 728| 1353 |C23 H26 F3 N3 02 434 20.1 70
[Example 720| 1394 |c22 H23 F3 N4 04 465 18.4 60
[Example 736 1395 [c23 H24 F3 N3 02 432 21.4 75
|Example 731| 1396 |c26 H26 F3 N3 02 270 20.4 3
[Example 732| 1397 |C21 H20 Brz F3 N3 02 562 14.5 54
Iﬁiample 733] 1398 |C22 H22 Cl2 F3 N3 02 468 10.8 27
'IExamp'le 734] 1399 |C22 H22 C12 F3 N3 02 488 9.4 40
[Example 735] 1400 |C22 H23 Cl F3 N3 02 454 19.1 88
Example 736] 1614 |C22 H21 F6 N3 S 506.0 - 24.2 96
Example 737] 2050 |C20 H22 F3 N3 02 S 426 6.0 30
Example 738] 2051 |C21 H23 F3 N4 02 121 6.5 32

*Yield of TFA salt.

Examples 739-748.

The E:ompounds of this invention were sYﬁth'esized pursuani: to methods of

Example 738 using the corresponding reactant respectiv_e'ly, Preparativé TLC,
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if needed, afforded the des:.red mater:l.al. The .;fSI/Ms. ‘data and yieids are

"summarized in Table 9.

Table 9
Compound]  Molecular Fommula | ESI/MS | Yield [¥iela (™)
. : No. . o : m/e (mg) _
Example 739] 1650 [C24 H28 F3 N3 02 - | 446.0 20.4 91
Example 740] 1706 |C23 H25 F3 W4 03 | 463.2 3.7 | 11
Example 741§ 1707 |C22 H25 F3 N4 .02 8 ~ | 4671.0 | 10.3 29
Example 742] 1708 |C23 H27 F3 N4 02 — | 449.2 | 11.4 34
|ETxamPle:743 1705 |c24 H29 ¥3 N4 02 46352 | 15.2 | 44
ample 744| 1775 [C2Z H25 F3 N4 04 — 167.2 5.2 | 26.3
Eﬁm—ﬁﬁi T2z H25 F3 N4 04 ~ | 467.2 8.9 25.4
Example 746] 1787 |C24 H29 F3 N4 02 B 463.2 5.6 16.1
IEzTample 747] 1802 |c23 H27 F3 N4 04 181.2 11.7 32.5 |
[EampTe 7a8| 1803 [c2z HZS ¥3 N4 03 [ 1512 5.6 | 26.2
Bxanple 749. - Preparation T of (R) —3-[{N- (2-Am:.no-5-

t::.fluoromethoxybanzoyl) glycyl )am.no] -1- (3—hydx:oxy—4—
methoxybenzyl)pyzrol:.dxne (Compound No. 1896) .

To a . mxture ¢f (R)- 3-[N-{2- (tert—butoxycarbonylamino) -5~
(tr:.fluoromethoxy)benzoyllglycyl]am:mopyrrol:.d:.ne (0.050__mmo_1) e 3~ hyd:oxy-—
4-methoxybenzaldehyde (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 Vau:_'ian"'M SCX
column, and washed with CH3;OH (10 mL). Product was eluted off using 2 N NH; in
CH;0H (5 mL) and concentrated. To the_ resulting -maﬁeri_al was added 4 N HCL in
1,4-dioxane and the solution was stirred overnight aﬁ room temperature.
Concentration and preparative TLC . gave (R) -3~ (N~ (2-amino~5-
trifluoromethoxybenzoyl)glycyl)amino) -1~ (3-hydroxy-4~ . _ '
inethoxybenzyl)pyrrolidine (Compound No, 1896) (9’.1. mg, 38%): The purity was
determined by RPLC/MS (93%); ESI/MS m/e 483 (M'#H, CyHpsFsNe0s).

Examples 750-757.

The compounds of this invention were synthesized pursuant to methods of
'Example 749 using the corresp_on_ding reactant x:espect_ivély. _The ESI/MS data and

yields are summarized in Table 10.
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Table 10 .
Compound Molecular Formula ESI/MS Yield |Yield (%)
"~ No. 1T m/e | (mg)
[Example 750] 1897 |C22 H25 F3 N4 03 S 283 22.7 94.1
Example 751| 1898 [C23 H27 F3 N4 03 465 12.2 52.5
Example 752] 1699 |c24 H29 F3 N4 O3 479 14.4 60.2
Sxample 753| 1800 [c22 HZ5 F3 N4 05 ' 183 2.6 10.8
Example 754| 1901 [c24 H29 F3 N4 03 479 14.5 60.6
Example 755| 1902 |C23 H25 F3 N4 o4 479 12.0 50.2
[Example 756] 1915 |c23 H27 F3 N4 05 367.2 2.5 6.7
Example 757] 1916 |C22 H25 F3 N4 04 T 467.2 3.1 8.9
Example 758: Preparation of (R) ~3-[{N- {2-Amino-5~

(t:ifljuo;omethy]_.) benzoyl)glycyl}amino] ~1- (4?viny1benzyl) pyrrolidine

_ {Compound No. 1701).

A mixture of (R)=3~[{N-{2-amino-5-
{trifluoromethyl}benzoyl)glycyl}amino]lpyrrolidine {0.050 mmol), 4-vinylbenzyl
chloride (9.9mg, 0.065mmol), piperidinomethylpolystyrene (60mg), acetonitrile

{1.0 mL) and chloroform {0.30 mL) was sﬁifred at.5.0' °¢ forlz_h. The reaction

mixture was cooled, loaded onto Varian'm. SCX column and washed with CH3;OH (15
mL) . Product wés eluted using 2 N NH; iﬁ CH;O0H (5 mL) and concentrated to affoxd
(R) ~3~-[ [N~ (2-amino-5~ (trifluoromethyl)benzoyl) glycyl}amino] -1-(4-
vinylbenzyl)pyrrolidine (Compound No. 1701) (19.6 mg, B8%): The purity was
determined by RPLC/MS (92%); ESI/MS m/e 547.2 {M"+H, Ca3H2sClF:N40z).

Examples. 759-762 _

The compounds of this invent:_ion 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
Compound | Molecular Formula [ESI/MS m/e|Yield (mg)|Yield (%)
No.
Example 759] 1702 |C22 H25 F3 N4 O3 451.2 5.3 24
Example 760] 1703 |C22 H23 F3 N4 04 465.2 5.0 22
Example 761] 1704 [C21 H23 F3 N4 03 437.2 20.9 96
Example 762] 1705 |C21 H21 Cl12 F3 N4 02 489.2 9.3 36
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_ Example  763: Preparation of (R -3~[(N~(2-Amino-5-
{ tr:.fluoromethoxy) henzoyl) glycyl }amino}l-1-(2, G-dzchla:obeuzyl H pyx.-rol:.d;ne
(COmpound No. 1905) ' .

A mixture of ' (R)-3-[{N-(2-amino-5-

(trifluoromethoxy)benzoyl) glycyllaminolpyrzolidine  (0.050 mmol}, 2,4~

dichlorobenzyl chlo;id_e (0.060 mnol_) v piperi_d_inomethYlpdlysi:yr_ene'_ (60 mg),
acetonitrile (0.8 mL) and chloroform (0.5 mL) was s:tirred at 60 °c f§r 12 h.
The reaction mixture was cooled, loaded onto Va_r_ian'"‘- '5¢X .column and washed with
508 CHC1,/CH;OH (10 mb) and CH:OH (10 mL). Product was eluted using 2 N NH, in
CH;OH (5 mL) and concentrated. To the resulting material was-added 4 N HCl in
1,4-dioxane (2 mL), and the sclution was stirred overnight at room temperature.
Céncentratibn énd preparative'. - TLC -- afforded (R)-3-[{N~ (2-amino-5-
(trifluoromefhoxy) bénzoyl }glycyl}amino}-1-{(2, 4 -d.i.chlorobenzyl )pyrrolidine
(Compound No. 1805) (17.6mg, 70%): The purity was determined by RPLC/MS (93%);
ESI/MS m/e 505 (M'+H, Cy1H1C1,FaN405) .

Examples 764-770
' The compounds of this invenfion were synthesizéd pursuant to methods of
Example 763 using the co:résponding reactant respectively. The ESI/MS data and

yields are summarized in Table 12.

Table 12
Compound | Molecular Formula |[ESI/MS m/e|Yield (mg)| Yield (%}
No.
Example 764 1906 CZZ H23 F3 N4 0_5 481 9.4 39.1
Example 765 1907 C21 H23 F3 N4 04 ) 453 7.5 33.2
Example 766 1908 |C22 H25 F3 N4 04 - 467 7.7 33.0
Example 767| 2180 |c22 H24 Cl F3 N4 02 469 1.3 26
Example 768 2181 C23 H25 F3 N6 03 491 4.3 52
Example 769 2182 Cl9 H22 F3 N5 02 s 442 7.0 51
Example 710] 1909 [C23 H25 F3 N4 03 163 8.7 37.6
Example o771 Preparation of (R). =3-[{N- (2-Amino-5-

) trifluoromethoxybenzoyl)glycyl }amino] -1— (2-amino~4 -chlorobenzyl) pPyrrolidine

((':ompound No. 1921).
a mixture o ef - (R)=3-[{N-(2~amino-5-

.trifluoromethoxyb_enzoyl)_glycyl_)aminc]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.
Thé' reaction mixture was cooled, loaded onto Varian™ SCX column and washed with
50% CHCl;/CH;0H (10 mL) and CHyOH (10 mL). Product was eluted using 2 N NH; in
CH;0H (5 mL) and concentrated. To the resulting material was added ethanol (3
mL) and 10% Pd~C (15mg), and the mixture was stirred under H, at room temperature
for 1.5 h. Filtration, concentration, and preparative TiC afforded (R)-3-
[{N- (2—amino-s-trifluoromethqubenzéyl) glycyllamino]-1-(2-amino—-4-

chlorobenzyl)pyrrolidine (Compound No. 1821) (2.2 mg, 6%): The purity was
determined by RPLC/MS (81%); ESL/MS m/e 486.2 (M'+H, C;H;3ClF;NsOs).

Example 772: Preparation of {R) ~3-[{N- (2-Amino-5-
trifluozomethylhenzéyl) g’ljrcyl }amine] -1~ (4~-bromo-2-fluorcbenzyl)pyrrolidine
(Compound No. 2120). |

To a mixture of (R} =3-[{N-(2- (tert-butoxycarbonylamino)-5-

trifluoromethylbenzoyl)glycyl)amino)pyrrolidine (0.050 mmol), 4-bromo-2-

" fluorobenzaldehyde (0.15 mmol), methanol (1.5 mL), and acetic acid (0.016 mL)

_was added NaBH;CN (0.25 mmel) in methanol (0.50 mL). The reaction mixture was

stirred at 50 °C overnight. The mixture was cooled to room terjnper.a.t;xre, l_oadec:i
onto Varian™ scx column, and washed with CH;OH (5 mL % 2). Product was eluted
off using 2 N NH; in CHJOH (5 mlL) and concentrated. The reéidue was dissolved
in methanol (0.25 mL} and 4 N HCl in dioxane (0.50 mﬁ) was added. The solution

was stirred at room temperature for 5 h and concentrated. The residue was

dissolved in methanol, loaded onto Varian™ SCX column, and washed with CH,;O0H

(5mL x 2). Product was eluted off using 2 N NH; in CH;0H (5 mL) and concentrated.
The resulting material was dissolved into ethyl acetate (0.5 mL), loaded onto
vVarian™ Si column, eluted off using ethyl acetate/methanol = 5:1 (6 mL), and
concentrated to : afford {R)~3-[{N~-(2~amino-5~
trifluoromethylbenzoyl) glycyl}amine]-1- (4-bromo-2-fluorobenzyl)pyrrolidine
(Compound No. 2120) {16.0mg, 31%): The purity was determined by RPLC/MS (99%) ;
ESI/MS m/e 517.0 (M'+H, CzH»BrFyN;0;).

Examples 773-793.

The compounds of this invention were synthesized pursuant to methods of
Example 772 using the corresponding reactaht respectively. The ESI/MS data and
yields are summarized in Table 13.

Table 13
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trifluo:orheth_?lbenzoyl) glycyl.}'amino] -1~(2,4-dimethoxypyrimidin-~5-

yilmethyl)pyrrolidine (Compound No. 2175).
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Compound Molecular Formula ESI/MS | Yield Yield
A . ) /e {mg) (%)
Example 773 | 2083 |C22 H24 Br F3 N4 04 545.2 2.9 | 11
Example 774 | 2084 [c23 H27 ¥3 N4 05 397.2 | 5.1 21
{Example 775 | 2085 [C22 H25 F3 N4 04 467.2 | 3.1 13
Example 776 [ 2086 |C21 H2Z C1 F3 N4 03 ~471.0 | 4.6 20
Example 777 [ 2087 |C23 H28 F3 N5 02 . 764.2 5.6 24
Example 778 | 2088 [C25 H32 F3 N5 02 492.2 5.9 24
Example 779 | 2089 [C21 H2L 5 N4 02 457.2 1.5 Z0
Example 780§ 2090 J|c27 HZ7 E3 N4 03 513.2 8.0 31
Example 781 | 2118 [|c21 H23 F3 N4 04 453.1 2.7 12
Example 782 | 2119 [c21 H23 F3 N4 04 453.1 | 4.3 i)
wample 763 ] 2121 [c22 H25 F3 N4 04 367.0 1.2 2
Example 784 | 2122  [C21 H21 CL F4 N4 02 172.9 | 13.1 28
Example 785 | 2123 |C22 H2Z F3 N5 06 510.1 | 13.1 5T
Exanple 786 | 2124 [C21 H21 C1 F3 NS 04 506.1 | 15.6 62
Example 787 | 2125 [C22 A24 F3 N5 05 196.0 | 16.0 &5
Example 186 | 2126 [C22 H24 F3 N5 O4 180.1 | 15.6 65
Example 789 | 2137 |c22 H2d C1 F3 N4 02 165.2 | 2.6 11
Example 790 | 2136 [C26 H2D F3 N6 02 515.3 | 25.1 38
Bxample 791 | 2139 [C20 H24 Cl F3 N6 OZ 173.2 | 25.0 98
* [Example 792 | 2148 |c21 H2Z F3 N3 05 ~482.3 7.9 34
Bxample 793 | 2157 |c22 H25 F3 N4 03 451.2 | 15.5 70
Example 794: Preparation of (R} -3~[{N-(2-Aamino-5-

(R) ~3-[ {N- (2-Amino-5-triflucromethylbenzoyl) giycyl }amino}pyrrolidine

(17.2 mg, 0.04 mmol) was dissolved in THF (1 mL) and 2, 4-di_.methoxy—5-pyrimidine

carboxaldehyde

(6.7

ng,

0.04

mmol) was

added followed by

sodium

triacetoxyborohydride (12.7 mg, 0.06 mmol) and glacial acetic acid (2.4 mg, 0.04

mmol). The mixture was stirred at room temperature for 24 h and evaporated.

The residue was then dissolved in dichloromethane (1 mL) and washed with 1 N

NaOH solution (1mL).
with 25% trifluoroacetic acid indichloromethane (1 mlL) for 1 h at room temperature

and evaporated.

The organic phase was recovered and evaporated then treated

The residue was purified using LC/MS to afford (R)-3-[{N-

{2~amino-5-trifluoromethylbenzoyl)glycyll}amino}-1-(2,4~dimethoxypyrimidin-

5-ylmethyl)pyrrolidine (Compound No. 2178) (18.6 mg, 78%):

determined by RPLC/MS (98%); ESI/MS m/e 483 (M'+H, CzHzsFiNgO,).
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Examples 795-803.
The compounds of this inventien were synthesized pursuant to methods of
Example 794 using the corresponding reactant respectively. The ESI/MS data and

yields are summarized in Table 14.

Table 14
Compound " Molecular Formula ESI/MS Yield | Yield

No. m/e (mg) (%)
Example 795] 2165 |C18 H21 F3 N6 02 411 2.0 27|
Example 796} 2166 [C18 H20 F3 N5 02 S 428 9.9 66
Example 797] 2167 [C24 H25 F3 N6 02 ' 487 "15.1 73
Example 798| 2169 |C24 H29 F3 N4 02 463 1.2 24
Example 799] 2170 |C26 HZ5 CI F3 N5 02 520 6.0 20
Example BOO] 2171 |C19 H23 F3 N6 02 425 16.8 88
Example 801] 2174 |C23 H24 Br F3 N4 02 S2 591 5.3 53
Example 802] 2178 |C25 H28 F3 N5 O4 518 5.4 62
Example 803| 2179 |c25 H28 F3 N5 03 502 6.3 60

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

methylenedioxybenzyl) -3-[{¥~ (2~amino-5-
trifluoromethylbenzoyl) glycyllamino]pyrrolidine (Compound No. 2127).

A mixture of (R)=3- [ { N- (2-amino-5-
trifluoromethylbenzoyl)glycyll}amino]-1-{4,5-methylenedioxy-2-
nitrobenzyl)pyrrolidine (30.5mg), 10% Pd~activated carbone (6 mg), and methanol
(3 mL) was stirred under a hjzdrogen' atmosphere at room temperature for 10 h.
The Pd catalyst was filtered off through Celite, and the filtrate was concentrated.
solid phase extraction (Bond Elut™ SI, 20% methanol/AcOEt) afforded (R)-1-
(2-amino-4, S-methylenedioxybenzyl) -3-[ { N- (2-amino-5-
trifluoromethylbenzoyl)glycyl}aminelpyrrolidine (Compound No. 2127) (21.9 mg,
76%): The purity was determined by RPLC/MS (95%); ESI/MS m/e 480.1 (M*+H,
C22H24F3Ns0,) « .

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
. : No.. | m/e {mg) (%)
Example 805] 2128 [C22 H26 F3 N5 03 "1 466.0 8.6 30
Example 806] 2129 |C22 H26 F3 NS 02 450.1 | 13.1 | 37

C21H23:C1F3Ns0,) .«

Example 807: Preparation of (R)-1- (S-Am:i.no—t!-chlorobenzyl) =-3-[{N-(2-
amno-s-t:iflucromethylbenzoyl)glycyl}mno]py:rolxd:.ne (’c°mpound No. 2132).

A ' . mixture . . of (R)-3~[{N-{2-amino~5-
trifluoromethylbenzoyl) giycyl } amino]_ =1~ :4-chloro-3fﬁitrobenz.yl) pyrrolidine
(32.6 mg) , 10% Pd-activated carbone (8 mg}, ethyl acetate .(2 7 L) 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 concentrated.
extraction (Bond Elut'm SI, 20% methanol/AcOEt) a_f.torded (R)-1- (3-amino~4-~

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

" Solid phase

trlfluoromethylbenzoyl)glycyl}amino]pyrrol:.d:.ne (COmpound No. 2132) (10. 5 mg, -

34%): The purity was determined by RPLC/MS (84%); ESI/MS m/e 470.2 (M"'+H,

Example 808: Preparation  of (R) -1~ (2-Amino-4, 5~
methylened:.oxybenzyl) -3-[{N~ (2~ (tert-butoxycarbonylamino)-5- -
trifluoromethylbenzoyl)glycyl}amino]pyrrolidine.

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

(0.150

To a

trifluo romet.hylbenzoyl) glycyl)amino}pyrrolidine rmol), 4,5
methylenedioxy'—2—nitrohenzaldehyde. (0.45 mmol), methanol (4.5 mL), and acetic
ecid (0.048 mL) was added NaBH,CN {0.75 mmol) in methanol {1.50 r_nL) . - The reaction

°C overnight. The mixture was cooled to room

mixture was stirred at 50
temperature, loaded onto Varian™ ScX column, and washed with CH3;0H. Product
was eluted off using 2 N NH; in CH;0H and concentrated to afford {R)-3-[{N-
{2- (tert-butoxycarbonylamino) ~ ~5-tri fluoromethylbenzoyl) glycyl) amino] -1~
{4, 5-methylenedioxy-2-nitrobenzyl)pyrrolidine.

A mixture of (R)-3-[{N-{2-(tert-butoxycarbonylamino)-5-
trifluoromethylbenzoyl)glycyl)amino)-1-(4,5-methylenedioxy-2- '

nitrobenzyl}pyrrolidine prepared above, 10% Pd-activated carbone (22 mrg), and

‘methanol {3.0 mL) was stirred under a hydrogen atmosphere-at room temperature

overnight. The Pd catalyst was filtered off, and the filtrate was concentrated

to afford (R)-1- (2-amino~4, 5-methylenedioxybenzyl)~3-[{N- (2~ (tert-

butoxycarbonylamino) —5-trif1uoromethylbenzoyl) glycyl}amino] pyrrolidine
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(87.1.mg, quant.): Any-femarkable by-products were not_detected.in TLC.

(R)-1—(B-Amino-4-methoxybenzyl)-3-[{NL(2—1tert-butoxyc&rbonylamino)—
5-trifluoromethylbenzoyl)glycyl)amino]pyiﬁolidine and {R)-1- (3-amino-4-
methylbenzyl)—3f[{NE(2-(tert—butcxycarbonylamino)—5-
ttifluoromethylbenzoyl)glycyl)amino]pyrrolidine were also synthesize& pursu-
ant to methods of Example 808 using the corresponding reactant respectively.

(R)-1—(3-Amino-4—methoxybenzy1)-3-[[Nh[2—(tert-butoxycarbonylamino)—
Sftrifluoromethylbenzoyl)glycyl}amino]pyrrolidine: 101 mg, quant.; Any re-
markable by-products were not detected. in TLC. '

(R)-1-(3~amino-4-methylbenzyl)-3-[{N-(2- (tert-butoxycarbonylamino)-
S5-trifluoromethylbenzoyl)glycyl)aminolpyrrolidine: 97.2 mg, quant.; Any

remarkable by-products were not detected in TLC.

Example B09: Preparation of (R)-1-(3-Amino-4-chlorocbenzyl)-3-[{N-(2-
( tert~butoxycarbonylamino) -5~
t:ifluazamethylbenzoyl)glycyl}aminq]py:rélidine.

To a mixture of (R)—3-[(N—(2—(tg;Efbupqu9§rp9nylamino)-5-

trifluoromethylbenzoyl)glycyl}amino)pyrrolidine (0.150 mmol), 4-chloro-3-
nitrobenzaldehyde (0.45 mmol), metﬁanol (4.5 mLL), and acetic acid {(0.048 mL)
was added NaBH;CN (0.75 mmol) in methanol (1.50 mL). The reaction mixture was
stirred at 50 °C overnight; The mixturé was cooled to room temperature, loaded
onto Varian™ SCX column, and washed with CH;0HE. Product was eluted off using
2 N NH: in CHsOH and concentrgted to afford {R)-3~[{N- (2~ (texrt-
butoxycarbonylamino)-5-trifluoromethylbenzoyl)glycyl}amino]-1-(4-chloro-3-
nitrobenzyl)pyrrolidine. _ '

A mixture of (R)-3-[{Nh(2-(tertfbutoxycarbonylamino)-5—
trifluoromethylbenzoyl)glycyl}amino]~1-(4-chloro-3-nitrobenzyl)pyzrrolidine
prepared above, 10% Pd-activated carbone (22 mg), ethyl acetate (2.7 mL) and
methanol (0.3 mL) was stirred under a hydrogen atmosphere at room temperature

for 15 h. The Pd catalyst was filtered off, and the filtrate was concentrated

to afford (R)-1- (3-amino-4-chlorobenzyl)-3-[{N- (2- {tert-

butoxycarbonylamino)-5—;rifluoromethylbenzoyl)glycyl)amino]pyrzolidine
(89.7 mg, quant.): Any remarkable by-products were not detected in TLC.

Example 810: Preparation of (R)-1-(3-Amino-4-hydroxybenzyl)3-[{N-(2-
Amino-5~trifluoromethylbenzoyl)glycyl Jamine]pyrrolidine (Compound No. 2187).
A  solution of  (R)-1-(3-amino-4-hydroxybenzyl)-3-{{N-(2-(tert-
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but'o'xycaxbonyla.miho ) - 5-trifluo£oinethylbenzéyl }glycyl)amino)pyrrolidine (20
mg), prepared pursuant to methods of Example 808, in 4 N HCl in dioxane (2.0

mL) was stirred at room temperature overnight. - After the solution was

concentrated, the residue was dissolved in methanol, loaded onto Varian™ SCX
column, washed with CH;0H, and eluted off using 2 N NH; in CH,0H. Concentration
and prepar:_ative TLC ({S10;, AcOEt/MeOH = 4:1) afforded (R)-1-(3-aminé-4-
hydroxybenzyl) 3-[ { N~ (2-Amino-5- ' : : .
trifluoromethylbenzoyl)}glycyl }amino)pyrrolidine (Compound No. 2187) (9.6 mg,
598): The purity was determined by RPLC/MS (86%); ESI/MS m/e 452.3 (M'+H,
C21H24F3Ns03) . S : .

Example 811: - Preparation . - of = (R)-3-[{N-(2-Amino-5-
trifluoromethylbenzoyl)glycyl }amino]~1-{4~chloro=~3-
(dimethylamino)benzyl}pyrrolidine (Compound Nd. 2133).

To a mixture of (R)-1-(3~amino-4-chlorobenzyl)-3-[{N-(2-(tert~

butoxycarbonylamino)-5-trifluoromethylbenzoyl)glycyl)amino)pyrrolidine
{44.9mg), methanol (0.95mlL), aceticacid {0.05mL) » and 37% agueous HCHO solution

{0.15 ml.) was added NaBH;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 aquéous layer was extracted with ethyl acetate. The

combined organic layers were dried and concentrated, and the residue was loaded
onto Varian™ SCX column and washed with CH;OH. Product was eluted off using

2 N NH, in:CH30H and concentrated. The residue was dissolved in 50% conc.

‘HCl/dioxane and the solution was stirred at room temperature for 1 h. The

reaction mixture was adjusted topH 10 wit_h 5 N aqueous NaOH solution and extracted
with ethyl acetate (2 times). The coinbined extracts were dried over Na,SO,,
filtered, and evaporated. Preparative TLC (SiO,, 20% MeOH/AcOEt) gave (R)-
3-[{N-(2-amino-5-trifluoromethylbenzoyl)glycyl)amino])~1-{4-chloro-3-

{dimethylamino)benzyl }pyrrolidine {Compound No. 2133). (10.9 mg, 28%): The
purity was determined by RPLC/MS {95%); ESI/MS m/e 498.3 (M+H, C:3H:-ClF3NsC.).

Examples 812-814.
. The compounds of this invention were synthesized pursuant to methods of
Example 811 using the corresponding reactant respectively. The ESI/MS data and

yields are summarized in Table 16.

Table 16
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Compound Molecular Formula ESI/MS Yield Yield
" No. ' n/e {mg) (%)
Example 812 2134 Cz‘Hng:gNsoq . o Co 508.4 18.0 50
Example 813 2135 C24H30F3NsO3 _ 494.4 21.8 . 50
|Example 614 2136 |CpyH3oFsNsOz _ 478.4 29.2 69
Exanple 815: Preparation of {R) -3- [{N- (2-Amino-5~

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

To a mixture of (R) -—1-(3;$mino—4—hydroxybenzyl)-3—[{N—(z-(tert—
butoxycarbonylamino)-5-trifluoromethylbenzoyl)glycyllaminolpyrrolidine
(27.3 mg, 0.049 mmol), 37% HCHO solution {4.0 mg, 0.049 mmol}, acetic acid {(0.10
mL) and methanol (1.3 ml) was added NaBH;CN (9.2 mg) in methanol (0.2 mL). The
reaction mixture was stirred at 60 °C overnight. The mixture was cooled to room
temperature, loaded onto Varian™ SCX column, and washed with CHyOH (S5 mL x 2).
Product was eluted off using 2 N NH; in CH;OH (8 mL) and concentrated.

The resulting material was dissolved in methanol (1 mL) and 4 N HCl in

dioxane (1.0 mlL) was added. The sol'ution' was stirred at room temperature for . .

3h. Aftef the solution was concentrated, the residue was dissolved in methanol
(1 mL), loaded onto Varia.n‘m SCX column, washed with CH;0H (5 mL % 2), and éluted
off using 2 N NH; in CH;OH (8 mL). Conceht_ra_t:ion and preparative TLC (Si0.)
afforded (R)-3-[{N-(2-amino-5-trifluoromethylbenzoyl)glycyl} amin&] -1-(3-

‘methylamino—-4-hydroxybenzyl)pyrrolidine {Compound No. 2158) (4.3 mg, 19%): The

purity was determined by RPLC/MS (71%); ESI/MS m/e 480.3 (M +H, Cz;H;5FaNs0s) .

Example 816: Preparation of (R)-1-{3-Acetylamino-4-methoxybenzyl)-3-
[{¥- (2-amino-5~-triflucromethylbenzoyl)glycyl }aminolpyrrolidine (Compound No.
2152) . '

To a solution of (R} —1-(3—amino—4—methoxybenzyi)—3-[(N-(2-(tert-
butoxycarbonylamino)~5-trifluoromethylbenzoyl)glycyl}amino} pyrroiidine
(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
.extracted with ethyl acetate and the organic layer was concentrated. Preparative
TLC gave : {R) -1~ (3-acetylamino-4-methoxybenzyl)~3-[ {N- (2- (tert-
butoxycarbonylamino)~-5-trifluoromethylbenzoyl)glycyl}aminolpyrrolidine.

The resulting (R}-1-(3-acetylamino-4-methoxybenzyl)-3-[{N- (2~ (tert-
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butoxycarbonylamino) -5-trifluoromethylbenzoyl) glycyl)amino)pyrrolidine was

dissolved in 50% 6 N hydrochloi:ié acid in dioxane and the solu_tj‘.on was stirred

at room.te'mperature for 2 h. The mixture was adjusted to pH 10 with 5 M NaOH

soiution, and extracted with ethyl acetat_e.'. The organic layer was evaporated
and preparative TLC (S5i0., AcOEt/MeCH = 4:1) af_f'qrd_edl {R) -1~ (3—-acetylamino-
4-methoxybenzyl)-3-[ {N- (2-amino~5~

trifluoromethylbenzoyl)glycyl}amino]lpyrrolidine (Compound No. 2152) (3.7 mg,

8%): The purity was determined by RPLC/MS (100%); ESI/MS m/e 508.3 (M'+H,
Cy4HzeF3Ns04) -

Examples B17-819.
The compounds of this invention were synthesized pursuant to methods of

Example 816 using the corresponding reactants respectively. The ESI/MS data

"and yields are summarized in Table 17.

Table 17
Compound Molecular Formula ESI/MS Yield Yield
mo e s NO: EUURSRR R Uun s Sy VU VOO SO S .._..my.e [N [ (mg) . .-_.__(.%_)__._..,__, eim
Example 817 - 2150 - |C23H25C1F3N503 512.3 3.8 g
Example 818] 2151 |C24H26F3N505 AN 522.2 . 3.1 | 8
Example 819 2153 |C24H2BF3N503 . 492.3 |- 4.3 10
Example 820: Preparation T of (R) -3=[{N¥N-(2-Amino-~5-

trifluoromethylbenzoyl)glycyl }amino] -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
ng), prepared pursuant to methods of Example 808, in THF (2 mL) was treated with
triethyl orthoformate (0.020 mL, 3.3 eq) and pyridinium p-toluenesulphonate (1.2
mg, 0.4 eq). The reaction mixture was stirred overnight under reflux. After
cooling to room temperature, the mixture was concentrated. The residue was
dissolved in AcOEt, loaded onto BondElut™ Si column, eluted off using ethyl
acetate/methanol = 4/1, and concentrated.

_ The resulting material was dissolved into AcOEt (1.5 mL), and 4 N HCl
in dioxane (0.5 mL) was added:. The solution was stirred at room temperature
overnight, adjusted to pH 10 with 5 M NaOH aqueous solution, and extracted with
AcOEt. The extract was concentrated and purified by PTLC (5i0:;, AcOEt/MeOH =
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amino-5-trifluoromethylbenzoyl)glycyl)amino]-1-

{benz[d)oxazol-5-yl)pyrrolidine (Compound No. 2189) {0.5 mg, 3%): The purity

was determined by RPLC/MS (97%); ESI/MS m/e 462.3 [M'+H, CzHz2F3NsO;).

Example 821:

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

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

(Compound No. 2183).

To amixture of 5- (hydroxymethyl)benzo[c) thiadiazole (8.3 mg, 0.050 mmol),

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

methanesulfonyl chloride (0.

temperature for 1.5 h.

0042 mL) and the mixture was stirred at room
Acetonitrile (1 mL) and (R)-3-[{N-(2-(tert~

butoxycarbonylamino)~5-trifluoromethylbenzoyl)glycyllamino]lpyrrolidine

{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 mlL) and CHCl; (5 mL). Product was eluted using 2 N NH;

in CH,OH (3 mL) and concentrated,

The resulting material was d:.ssolved :Lnto dichloromethane (1 mI.) ’ and

1 M chlorotrimethylsilane and 1 M phenol in d:zchloromethane (l 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 CH3;0H and concentrated,

Preparative TLC (Si0., AcOEt/MeOH= 3:1) afforded

(R)=3-[{N- (2-amino~5-trifluoromethylbenzoyl)glycyl}amino)~1-
{benzo[c]lthiadiazol-5-yl)pyrrolidine (Compound No. 2183) (11.5 mg, 48%): The
purity was determined by RPLC/MS (86%); ESI/MS m/e 479.2 (M'+H, CpH, F3Ng0,5).

Reference Example

6: Preparation df 4- [(N— (1-(9~

fuluorenylmethoxycarbonyl)pyrrolidin-3-yl) ca:bamoylmethyl } amnmthyl] -3~

methoxyphenyloxymethyl-polystyzrene.

To a solution of (R)

pyrrolidine hydrochloride (4

-1- (9-fuluorenylmethozycarbonyl)-3-glycylamino-

.38 g, 10 mmol) in DMF {65 mL) were added acetic

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

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

shaken for 2 h and filtered.

_The_ resin was washed with MeOH, DMF, CH,Cl., and

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

Examples 822-912: General Procedure for Solid-Phase Synthes:.s of 3~

Aminopyzrrolidines.
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.‘l‘o a mixture of the corresponding acid (1.6 mmol), HBTU (1.6 mmol), and
DMF (6 mL) was added diisdprdpyléth_ylamine (3.6mmol) , and the mixture was shaken
for 2 min. . a-[{N-(1-1 9-fuluorenylmethoxycarbonyl)pyrrolidin-3-
vl) carbamoylmethyl}aminomethyl} -3-mefhoxyphenyloxymethyl-polystyrene {400 mg,
0.4 mmol) was added and the mixture was shaken for 1 h and filtéred. The resin
was rinsed with DMF and CH,Cl;, and dried.
_  Amixture of the resulting resin, piperidine (3.2 mL), and DMF (12.8 mL)
was shaken for '10 min and filtered. The resin was washed with DMF and CH,C1,,
and dried. '

To the dry resin (0.05 mmol) was added a mixture of NaBH(OAc)3 {025 mmol),
AcOH (0.025mL) and DMF (1mL). The corresponding aldehyde (2.5 mmol) was added,
and thé mixture was shaken for 2 h, then filtered and washed with CH,0H, 10%
.dii'sopropylethylainine in DMF, DMF, CH,Cl., and CH,OH. A mixture of the resin,
water (0.050 mL), and trifluoroacetic acid (0.95 mL) was shaken for 1 h and

. filtered. The resin was washed with CH.Cl; and CH;O0H. The filtrate and washings

were combined and concentrated. The crude material was loaded onto Varian™ SCX

column and washed with CH;O0H (15 mL). Product was éluted using 2 N NH; in CH,OH

(5 mL) and concentrated. Preparative TLC or HPLC, if needed, afforded the desired

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

Table 18
c::n}:found Molecular Formula |ESI/MS m/e|Yield (mg)| Yield (%)
Q..
Example 822] 1805 |C21 H21 Br F3 N3 O2 S| 516 13.3 76
Example 623] 1806 |C22 H24 F3 N3 O3 S 768 | 12.8 81
Example 624] 1807 |C22 B24 E3 N3 04 S 484 i3.7 83
Example 825] 1808 |C22 Hz4 F3 N3 04 5 — 484 14.9 91
Example 826] 1809 |C21 H22 F3 N3 03 § 454 12.9 84
Example 827] 1810 |c22 H22 F3 N3 04 S 182 12.9 79
Example 828] 1811 |C24 H26 F3 N3 02 S 178 12.9 79
Example 828] 1612 |C22 H24 F3 N3 02 52 184 5.3 32
Example 830 1813 |C23 H26 F3 N3 02 S 166 12.8 81
Example 831| 1814 [c23 H24 F3 N3 03 8 180 9.7 59
Example 632] 1615 |C23 H26 F3 N3 02 S 166 | 12.7 80
Example 833| 1816 |C24 H28 F3 N3 02 § 80 | 14.4 88
Example 834| 1817 [C25 H30 F3 N3 02 § 494 14.1 84
[Erample 835| 1818 |21 W2Z Br F2 N3 03 | 462 — 13.4 82
[Example 836| 1815 |c2Z H25 FZ NS O4 334 11.7 79
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lExample 837[ 1620 |c22 H25 F2 N3 O5. 450 11.8 77
Example 838| 1821 |c22 H25 F2 N3 O3 150 13.3 87
gample 839] 1822 |C21 H23 F2 N3 04 120 11.9 83
Example 640] 1823 |C22 H23 F2 N3 05 248 11.9 78
Ewample 841f 1824 |c24 H27 F2 N3 03 144 9.1 0
Example 42| 1825 |c22 HZ5 FZ N3 O3 § 150 1.3 73
Example 843| 1826 |C23 H27 F2 N3 03 132 10.8 74
Fxample 844] 1827 [C23 H25 F2 N3 O4 146 12.7 54
Example 845| 1828 |C23 Ti27 F2 N3 03 432 1.7 80
Example 846| 1829 |[C24 H29 F2 N3 O3 446 14.3 94
Example B47] 1830 |c24 H29 F2 N3 03 146 10.0 66
Example 848| 1631 [C22 H28 Br N3 03 262 7.8 31
Example 849] 1832 |C23 H31 N3 04 714 10.4 74
[Example 850 1833 [c23 H31 N3 05 330 12.1 83
Example 851] 1634 [C23 H31 N3 05 430 12.0 B2
Example 852| 1635 |C22 H29 N3 04 200 7.9 58
Example 853| 1636 |C23 H29 N3 05 428 1.1 76
Exemple 854| 1837 [C25 H33 N3 03 224 13.3 92
[Example 855 1838 |C23 H31 N3 03 § 130 7 60
[Example 656| 1838 [c2d H33 N3 03 412 11.3 81
|[Example 857 1640 [C24 H31 N3 O4 126 1z2.9 89
Example 858] 1841 [C24 H33 N3 03 213 12.8 91
[Example 859] 1842 |c25 H35 N3 03 426 8.7 60
Example 860| 1843 [C25 H35 N3 03 226 12.2 84
[Exanple 861] 1844 —|c26 H37 N3 03 440 11.3 76
Example 862] 1845 |C31 H37 Br N4 02 . 577 6.4 30
lnxample B63] 1646 |C23 H28 F3 N3 02 S 380 12.8 8T
Example 64| 1847 |c25 H31 FZ N3 03 160 2.2 78
Example 665] 1848 |C27 H29 N3 04 160 6.1 39
Example 866] 1649 |C29 H3L N3 02 453 15.1 98
lﬁample 867] 1850 |C28 H31 N3 02 442 12.7 85
VExample 868f 1851 |C28 H31 N3 02 742 14.3 95
Example 669] 1852 |C28 H29 N3 03 156 3.4 22
lExampic 870 1853 |c27 HZ9 N3 06 S 524 15.4 87
Example 871] 1854 |C29 H31 N3 04 S 518 15.8 90
[Example 872§ 1855 |C28 H31 N3 04 S 506 17.0 55
[Exampie 873] 1856 [c28 H3I N3 04 S 506 3.0 17
Example §74] 1857 [C28 H29 N3 05 S 520 10.0 57
Example 875] 1858 |C20 H22 Br2 N4 02 511 g.3* 37
Example 876 1859 |c21 H25 Br N4 03 461 6.7% 29
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[example 877] 1860 [CZl BZ5 Br M o4 | 477 | 9.5% 70
Example 878 1861 [C2l H25 Br N4 o4 177 10.0* 12
 VExampie ©75] 1862 [c20 H23 Br M4 O3 117 T 7.8% 34
- |ewampie B80[ 1863 |c2t mzs Br M4 04 . | . 475 . | .3.4% 1
Ewample B81| 1864 (2l E25 Bz WA 0Z S | 477 | 3.9° T T¢
Example 882 1865 ~|c22 W25 Br N4 03 K G 77
Eramplc 853| 1866 [cz3 2o Bz M4 02 | 412 | 1.0 25
Eele B3I 86T e B B M oz | O3 | 9.6 | 2
Txample 885| 1866 |c2d W31 Br N4 02 . | 487 TS T e
[&=mp1c 686 1969 [c20 H22 Br I N4 02 557 8.9%. 33
Example 87| 1870 |c21 H25 T N4 03 509 9.2+ 37
Txample 886] 1871 |21 H25 I N4 Of 525 .37 25
Exanple 889| 1872~ |C21 H25 I N4 04 525 5.9% 23
[Example 690| 1675 ([c20 HZ3 T M4 O3 55 % L N T
Example B91| 1674 [C21 H23 I WA 04 — 523 | 6.2% 32
[Examplc 652 1875 |C23 H27 1 N4 02 T 513 S G
|=ampie 593 1076 |[cz1 W25 I W4 0z | 525 137 17
IExample §oa| 1877 |c2z HZJ T oz 507 5*7,9* ' 32
|t wss| Teis [z mesTwaos | s | 6.E 33
|E=smole 596| 1879 |[c23 R2o 1WA G2 521 | 8.2 | 32
[Example 57| 1880 |c23 R29 I N4 02 T 3 | &1r 32
fExamplc 896 1861 [c24 B3I I N4 02 ~535 867 33
Example 95| 1882 |C20 H22 Br N5 04 76 | 5.3% 22
|Exémp1e 500] 1883 |CZ1 HZ5 N5 05 4z ENE 36
Example S01] 1884 |c21 HZ5 N5 06 344 | 8.2% 36
Iﬁxample 502| 1885 |c21 HZ5 N5 o6 @i | 5.0 22
Emample 03| 1866 [c20 H23 N5 o5 | 414 B.7% 0
[Exanpie o04] 1887 |c2l H23 N5 06 az | '7.3;. 33
Ewample O05[ 1888 |C23 HZ7 N5 04 = ser | 25
Example 006| 1889 [C21 H25 N5 04 5 444 3.2~ 58
Example 907] 1890 |CZZ HZ7 N5 04 _ 26 | 11.5° B
Example 908] 1891 |C22 HZ5 N5 05 a0 | 7.4% 33
Example 909] 1892 |C22 H27 N5 04 — 1 426 5.5% 25
Example 10| 1893 |c23 29 N5 o4 130 5. 75
Example 911| 1894 |C23 H29 N5 04 730 5,47 11
Example 52| 1895 [c24 W31 N5 O B Y

*Yield of TFA salt.

Reference Exaniple 7: Preparation = of 2-ci:bamoy1-_1- (4=
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chlorobenzyl)pyrrolidine. .

A solution of dl-prolinamide hydrochloride (2.5 g, 21.8 mmol) in CHiCN
{35 mlL) was treated with Eti:N (7.45 mL) and 4-chlorobenzyl chloride (3.88 g,
24.1 mmol). The reaction mixture was stirred at 70 °C fo.r 4 h and then at 25
°C for 16 h. The resulting mixture was diluted with Cl-lzcl-. {20 mL)} and was washed
with water(3 x 30 mL). The organic phase was dried (MgS0,;) and concentrated.
Chromatography {(siog, 1% = CH3;0H-CH>Cl,) _ afforded 2-carbamoyl—-1-(4-
chlorobenzyl)pyrrolidine (5.21 g, 81%).

Reference Example 8: Preparation of 2~ (Aminomethyl) -1- (4~
chlorcbenzyl)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 agqueous HCl seclution (14 mL) was added
and the reaction was heated to reflux for 3 h, 3 N aqueous HCl solution (GlmL)
was added and the reaction was heated for an additional 3h. The reactionmixture

was cooled to 25 °C, basicified with 4 N agueous NaOH solution and extracted

with CH,Cl: (4 x 15 mL). Chromatography (SiO;, 8:1:1 ‘PrOH-H,0-NH,0H) afforded

2- (aminomethyl)-1- (4-chlorobenzyl)pyrrolidine (1.21 g, 86%).

Optically active (S)-2- (aminomethyl)-1-({4-chlorobenzyl)pyrrolidine and
{(R) -2~ (aminomethyl)-~1- (4-chlorobenz_yl)pyrrolidiné'ware also prepared pursuant
to the above method using the corresponding reactant respect:i_.vely.

(5)-2- (aminomethyl)-1- (4-chlorobenzyl)pyrrolidine: *H NMR (:CDC].:,., 400
MHi) 51.,40-1.80 (m, 5 H), 1.80-1.95 {m, 1 H), 2.12-2. 21 {m, 1 H), 2. 48-2 65
{m, 1 H), 2.66-2.78 (m, 2 H), 2.85-2.95 (m, 1 H), 3.26 (d, J-132Hz, 1H),
3.93 (d, J = 13.2 Hz, 1 H), 7.20-7.40 (m, 4 H).

(R) -2-laminomethyl)—l—(4-chlorobenzyl)pyrroliding showed the same |
NMR with that of {S)-isomer. ' '

Example 913: Preparation of 2-{(N¥N-benzoylleucyl)aminomethyl}-1-(4-
chlorebenzyl)pyrrolidine (Compound 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 EtN (15.2 uL), and stirred at 25 °C for 16
h. The reactionmixture was diluted with CH.Cl» (0.5 mL), washed with 2 N agqueous
NaOH solution (2 x 0.75 mL)!, dried by filtration through a PTFE membrane and

. concentrated to " afford 2-{ (F-benzoylleucyl)aminomethyl}-1- (4-
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chloxobenzyl]py:rrolidine (compound No. 344) (74 mg, quant) :
" determined by RPLC/MS (85%); ESI/MS m/e 442 (M'+H, CasH3;2C1N30;).-

: Exampleé 914-935.

' The compounds of this invention were synthesized pursuant to methods of '

PCT/US98/23254

The purity was

Example 913 \ising th‘g' corresponding reactant respectively. Chromatography, if

needed, (HPLC~Cjg, CH3CN/H20/TEA) afforded the desired material as the TFA salt.

The ESI/MS data and yields are summarized in Table 19 and compound No. 339 and

340 showed the following 'H NMR spectra respectively.

Table 19
cOn;?ound- Molecular Formula |[|ESI/MS m/elYield (mg).| Yield (%)
O.

Ewample 914] 330  |C21 H24 CL N3 02 366 NS quant
lExampie 515|331 |Gzz H26 c1 W3 02 200 YT 50
|Exampie 916 332 |C24 H30 CL N3 05 776 57 quant

xample 917] 333 |C20 HZ3 C1 N4 02 387 a0 quant
[Exampic 918 334 |c22 m26 CL N3 02 200 ~€8 | aquant
Example 919 335 C21 H23 C1 N4 04 © 431 73 quant
[Exemple 20| 336 |c22 HZ3 CL F3 N3 02 752 75 quant
{Exampile 921 337 |C22 H26 c1 N3 02 200 68 quant
Example 922| 338 |C22 H26 Cl N3 02 200 70 quant
Fxample 023§ 341 |22 HZ6 CL N3 02 400 80+ quant
Example 924 342 |c22 H26 Cl N3 02 400 68 quant
Example 025] 343 [c2d H30 CI N3 o2 128 &3 quant
Example 926| 345  |c23 HZ7 CI N2 02 399 6o* quant
Example 927] 346 |C23 H26 C1 F N2 03 133 51 quant
Example 928| 347 |c24 H29 CL N2 O2 113 Iy quant
Fwample 929| 348 [C23 H27 CI N2 02 399 26 quant
Example 930| 349 |C21 H25 CL N2 03 S 121 1z quant
|Example 931[ 350 |c26 H33 CL N2 03 157 12.4 54
Example 932| 351 |C22 H26 CL N3 03 116 34 81
Example 933] 352  |C22 H25 Cl2 N3 03 750 51 quant

*Yield of TFA salt.

Example 934. Compound No. 339: 82%; ‘H NMR (CDCl;) §1.52-1.75(m, 4 H),
1.84-1.95 (m, 1 H), 2.10~2.20 (m, 1 H), 2.67-2.78 (m, 1 H), 2.80-2.90 (m, 1 H),
3.10-3.20 (m, 1 H), 3.25 (d, J = 13.1 Hz, 1 H), 3.50~3.60 (m, 1 H), 3.89 (4,
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JI= 13.1 Hz, 1 H), 4.28—4.20 (m, 2 H), 7.00~7.05 (m, 1 H), 7.12-7.29 (m, 4 H),
7.%1 (¢, J= 7.8 Hz, 1 H), 7.74 (4, J=7.8 Hz, 1 H), 7.99 (d, J= 7.8 Hz, 1'
H), 8.10-8.27 (m, 2 H). o

Example 935. Compound No. 340: 668%; 'H NMR (CDC1;) $1.55-1.73(m, 4 H),
1.86-1.97 (m, 1 H), 2.12-2.21 (m, 1 H}, 2.67-2.76 (m, 1 H), 2.86-2.93 (m, 1 H),
3.14-3.21 (m, 1 H), 3.27 (&, J = 13.1 Hz, 1 H), 3.52-3.59 (m, 1 H), 3.83 (4,
J = 13.1 Hz, 1 H), 4.09-4.21 (m, 2 H), 7.00-7.07 (m, 1 H), 7.12-7.30 (m, 4 H),
7.50 (¢, J= 7.8 Hz, 1 H), 7.73 (d, J=-7.8 Hz, 1 H), 8.01 (d, J=7.8 Hz, 1
H), 8.10-8.25 (m, 2 H).

" Reference Example 9: 'P:eparation of 3~ (Aminomethyl) -1~ (4~
chlorobenzyl)pyrrolidine.
To a mixture of 4-carboxy-1-(4~-chlorobenzyl)pyrrolidin-2-one (5.05 g,
20 mmol), EDCI (2.85 g, 22 mmol), HOBt (2.97 g, 22 mmol) and dichloromethane
{100 mL) was added 0.5 M ammonia in dioxane {60 mL, 30 mmol) . = The reactionmixture
was stirred at room temperature for 15 h and washed with 2N HCl (3 times) and
2 N NaOH aéuebus solution {100mL x 4). The organic layer was dried over anhydrous
magnesium sulfate, filtered, and concentrated to afford 3-carbamoyl-1-(4-
chlorobenzyl)pyrrolidin—Z-oné (1.49 g) as a colorless solid. _
To a éolution of 3—carbamoyl—1-(4—chlorobenzyl)pyrrolidin—?—gne (1.45
g) in THF (15 mL) was added 1.0 N BH; in THF (25 mL). The reaction mixture was
stirred at 65 °C for 15 h. After cooling to room temperature, the sclvent was
removed under reduced pressure. Water (30 mL) and conc. HCl (10 mL) were added
and the mixture was stirred at 100 °C for 2 h and room temperature f_or l1h. 2

N NaOH aqueous solution (100 mL) was added and the mixture was extracted with .

-AcOEt (50 mL x 3). The combined organic layers were dried over K.CO;, filtered

and concentrated. Column chromatography (SiO:, 15% CH3;0H-5% Et;N in CH,Cl;}
afforded 3-(aminomethyl)-1-{4-chlorobenzyl)pyrrolidine (860 mg, 19%) as a

colorless oil.

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

Amixturéﬂof 3- (aminomethyl)-1- {4-chlorobenzyl)pyrrolidine (866 mg, 3.8
mmol), Et;N (5.7 mmol), N-tert-butoxycarbonylglycine (704 mg), EDCI (594 nig),
HOBt (673 mg') , and dichloromethane (20 mL) was stirred at room temperature for
15 h. Dichlorcmethane (50 mL)} was added and the solution was washed with 2 N
NaOH solution (50 mL x 2), dried over anhYdrous sodium sulfate, filtered, and
éoncent::ated to afford 3-{{N-(tert-butoxycarbonyl)glycyl}aminomethyl]-1-(4-
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chlorobenzyl)pyrrolidine (1.31 g, 90%). : .

' ' To a solution of 3~ [ {N- (tert-butoxycarbonyl) glycyl}aminomethyl]} -1~
{4-chlorobenzyl)pyrrolidine (804 mg, 2.11 mmol) in methanol (10 mL) was added
4 N HCL in dioxane (5 nmL). The solution was stirred at room temperature for
3.5 h. The reaction mixture was concentrateci- and 1 N NaCH soluti_bn {20 mL) was
added. The mixture was extracted with dichloromethane (20 mL x 3), and the
combined extraété were dried over sodium sulfate and concentrated to give desired
1-(4-chlorobenzyl)~3-{ (gl'ycyl.amino)methyl)py'rrolidine (599. mg, 100%): The
purity was determined by RPLC/MS (100%); ESI/MS m/e 282.2 (M'+H, C;H;oCLN;O).

Example 936: Preparation of
Trifluoromethylbenzoyl) glycy_l }aminomethyl] ~1- (4~chlorobenzyl)pyrrolidine
(Compound No. 1463). '
| A solution of 3-(tr‘ifluoromethyl)benzoyl chloride (0.058 mmol) . in
dichloromethane (0.2 mL) was added to a mixture of 1-{4-chlorobenzyl)-3-
{ (glycylamino)methyl)pyrrolidine (0.050 mmol) and piperidinomethylpolystyrene
(60 mg) in chloroform (0.2 nl) and dichloromethane (i mL) . After the reaction

3=-[{N-(3-

E

mixture was stirred at room temperature for 2.5 h,.methanol ( D_._,3_(_)___:_:_1L_)__~w§_§_____a__d_ci‘gd e

and the mixture was stirred at room temperature for 1 h. The reaction mixture
was loaded onto Varian™ SCX column, and washed with CH:O0H {15 mL). Product was
eluted off using 2 N NH; in CH3O0H (5 mL) and conceéntrated to afford (3-[{N
{3-trifluoromethylbenzoyl)glycyl)aminomethyl)~1-(4-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, CapH::ClF3N30.).

25 -

30

Examples 937-944.
The compounds of this invention were synthesized pursuant to methods of
Example 936 using the correspohding reactant respectively. The ESI/MS data and

vields are summarized in Table 20.

. Table 20
Compound | Molecular Formula |ESI/MS m/e|Yield (mg)| Yield (%)
No. ) .
Example 937 1464 C22 H23 Cl F_3 N3 03 | 470.0 ©21.0 -89
‘[Example 938 1465 |Cc23 ‘H22 C1 F6 N3 02 | -522.0 24.5 . 94
Example 93%9fF 1466 - |C21 H23 Br Cl N3 02 - 466.0 20.8 _ 90
[‘E?ample 940] 1467 |C21 H23 Cl2 N3 02 420.0 19.6 93
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lExample 941 1468 |c21 H23 Cl N4 04 331.2 —19.5 91
|Example iz| T4e5 |c22 H22 CI ¥4 N3 02 4720 21.8 92
Example 043| 1470 |c21 H22 C13 N3 02 456.0 22.1 57
Exawple 944| 1471 |C21 H2Z C1 Fz N3 02 | 422.0 20.9 59
Example . . 945: Prepaxation of 3- [{N- (Z-Ainino-G 5=

difluorobenzoyl)glycyl }aminomethyl] ~1- (4-chlorobenzyl)pyrrolidine (Compound
No. 1506). _
A solution of 1-(4-chlorobenzyl)~-3-{ (glycy_lamino)methyl}pyrrolidine

. {0.050 mmol)} in CHCl; (1.35 mL) and tert-butanocl (0.05 ml) was treated with

_2-amino-4, 5-difluorcbenzoic acid {0.060 mmol), diisopropylcarbodiimide {0.060

mmol), and HOBt (0.060 mmol). The reaction mixture was stirred at room
temperature fér 19 h. The mixture was loaded onto varian™ scX column, and washed
with CH;OH/CHCl; 1:1 (10 mlL) and CH3;OH (10 mL). Product was eluted off .using
2 N NH; in CH30H (5 mL) and concentrated to afford 3-[{N-(2-amino~4, 5~
| difluorobenzoyl)glycyl)aminomethyl]-1- (4-cfxlorobenzy1)pyrrolidine {Compound
No. 1506) (22.0 mg, quant): The purity was determix_'le_d by RPLC/MS (92%); ESI/MsS
m/e 437 (CpHzCLF:NOz) . | o '

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

yields are summarized in Table 21.

Table 21

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

- No.: :
Example 946 1506 |[c21 24 Br C1l N4 O2 481 20.6 86
Example 947] 1507 |C21 H24 F C1 N4 O2 419 21.7 quant
jExample 948 1509 €27 H28 Cl N3 02 4562 26.5 quant
Example 949 1510 |[C21 H24 C1 I N4 02 527 22.0 84
Example 950f 1511 €19 H21 Bx C1 N3 02 S 472 23.7 quant
Example 951 1512 C21 H24 Cl2 N4 02 435 22.3 guant
Example 952] 1513 _C2=I H28 C1 N3 04 S 526 24.6 94

‘Reference Example 11: Preparation of 1-(4-Chlorcbenzyl)nipecotic acid.
4-Chlorobenzyl chloride (6.42 g, 39.9mmol) and ipr,NEt {7.74 g, 40.0 mmol)
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were added to é'solution- of ethyl nipecotate (6.29 g, 40..0 mmol) .in CH_;,CN (15
mL) . The reactionmixture was stirredat 70 °C forl ..5 h. The solvent was removed
under reduced pressuré. _Sé_i:\i:at_’ed aqﬁeous NaﬁCO:,, (50 mI.) was édded to the residue
and the mixture was extracted with EtOAc (100 mL) .- The orgahi-e phase was washed
with saturated-aqueous NaHCO; and brine, and dried over Na,S0;. The solvent was
removed under reduced pressure to afford ethyl 1— {4—-chlorobenzyl)nipecotate as
a red yellow oil (11.025 g, 97.8%) used without further purification. Thepurity
was determined by RPLC/MS (97%); ESI/MS m/e 382.2 (M'+H, C;sH-,C1NO,).

A solution of LiOH (1.66 g) in H0 (25 mL) was added to the solution of -

ethyi 1- (4-chlorobenzyl)nipecotate in THF. (60 mL} and CH,OH (20 mL) . The reaction
mixture was stirred at room temperature for 15 h. The solvent was removed under
reduced pressure to afford an amorphous solid which was purified by column
chromatogzaphy (8i0,, 50% CH;0H~CH,Cl:) to yield 1~ {4~chlorobenzyl)nipecotic acid
(9.75 g, 98.2%) as a pale yellow amorphous solid. The purity was determined
by RPLC/MS (>95%); ESI/MS m/e 254.0 (M'+H, C,3H,;C1NO,). '

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

A solution of 1-(4-chlorobenzyl)nipecotic acid .('7...06 g.,. 27.8mmol) 1;1
‘BuOH (500 mL) was treated with EtaN (3.38 g) and activated 3 A molecular sieves

. {30 g). Diphenylphosphotyl azide (B8.58 g) was added, and the reaction mixture

was warmed at reflux for 18 h. The mixtu’rg was cooled and the solvent was reflux
for 18 h. The mixture was cooled and the solvent was remove under vacuum. The
residue was dissolved in EtOAc (500 mL), and the organic phase was washed with
saturated aqueous NaHCO; (2 x 100 mL) and brine (50 mL), dried (Nags()q), and
concentrated in vacuc. Chromatography (8iO,, 25% EtOAc-hexane) afforded 1~
(4-chlorobenzyl)-3~{ (tert-butoxycarbonyl)amino}piperidine (2.95g, 32.6%) as
a white crystalline solid: 1HNMR (CDCl;, 300 MHz) &1.4-1.75 (br, 4 H), 2.2-2.7

{br, 4 1), 3. 5 (bx, 2 H), 3.8 (bx, 1 H), 7.3 (br, 4 H) ; The pur:.ty was determined

by RPLC/MS (>99%), ESI/MS m/e 269.2 (M’+H-56 C17H26C1N-Oz) .

Reference  Example 13:  Preparation ‘of " 3-Amino-1- (4~
chloicbenzyl) p:.pe::.d:.ne . ' _
A solution of 1- {4-chlorobenzyl)-3-{ (tert~

: Sutoxycarbonyl)amino}piperidine (2.55 g, 7.85 mmol) in CH;O0H (25 mL) was treated

with 1l N HC1-Et,0 (50 mL). ‘The reaction mixture was stirred at 25 °C for 15 h,

‘The solvent was removed under reduced pressure to afford 3-amino-l-(4~

chlorobenzyl)piperidine dihydrochloride as an amorphous solid (2.49 ¢, quant).
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Cin?ound Molecular Formula |ESI/MS m/_e Yield (mg)| Yield (%)
O. T

Example 954] 354 |C21 H24 Cl N3 02 - 386  16.1 83
Example 955 356  |C20 H23 ClL N4 02 387 ~15.4 100
[Example 956 357 |c22 H26 Cl N3 O2 400 —16.8 84
Example 957§ 359 |c22 H26 Cl N3 02 400 8.9 17
[Example 958 360 |C22 H25 Cl N4 04 445 25.6 quant
Example 959 361 |c23 H27 Cl N2 02 399 15.5 29
Example 960 362 |c24 H29 Cl N2 O3 429 ~12.4 58
[Example 961| 363 |c21 H25 Cl N2 O2 S 205 33.2 quant
Example 962 364 |C24 H29 CL Nz 04 445 20.7 93
[Example 963 365  |C24 H29 Cl N2 02 413 15.6 75
Example 964 366  |C23 H26 C1 F N2 03 433 21.6 100
Example 965) 36/ [c23 H27 Cl N2 02 399 11.9 €0
JExampic 966 366  |c22 H25 CI N2 02 385 16.0 83
Example 967 369 |c22 H24 Clz N2 O2 419 13.9 €0
|Esarrie s8] 370 ~[c2¢ W33 C1 Nz 03 i57 15.9 53

WO 99/25686 PCT/US98/23254

The purity was determined by RPLC/MS (>95%),: ESI/M_S m/e 225.2 (M'+H, C12H;sCLIN3) .

~ Example 953: - Preparation .-of 1-(4-Chlorcbenzyl) -3-[{N- (3~
methylbenzoyl) glycyl)amino}piperidine (Compound No. 355).

M- (3-Methylbenzoyl) glycine (10.6 mg, 0.055 mmol), EDCI (10.5 mg) and
1-hydroxybenzotriazole hydrate (7.4 mg) were added to a solution of 1-{4-
chlorobenzyl) -3-aminopiperidine dihydrochloride (14.9 mg, 0.050 mmol) and Et;N
{15.2 mg) in CHCl; (2.5 mlL). The reaction mixture was stirred at 25 °C for 16
h, washed with 2'N aqueous NaOH (2 mL x 2) and brine (1 mL}. After filtration
through PTFE membrane filter, the solvent was removed under reduced pressﬁre
to afford 1-(4—chlorobenzyl)-3;[{N—(3—methylbenzoy1)glycyl)amino]piperidine
{compound No. 355} as a pale yeilow oil (1'7._4 ng, 87%}: The purify was determined
by RPLC/MS (97%): ESI/MsS n/e 400.0 (M"4H, C2:H2sC1N40O2).

Examples 954-982.

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

NMR spectra.

Table 22
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‘Example 6o 371 |25 H3L ¢ W2 03 —343 | 15.6 84
Example 870] 372 |C21 H25 CL N2 O3 S | 421 23.0 quant
Examplc 971| 373 |c23 HZ6 C1 N3 02 ~714 19.1 53
{Exampic 72| 374 [c24 H30 €I N3 03 | 444 15.6 84
Example 973 375  [C23 H27 Cl2 N3 02 T 448 18.0 80

Example 974 376 |C24 H30 Cl N3 03 444 | _19.6 — 88 .
Example 075§ 377 - |C25 H31 C12 N3 02 — 4176 20.7 87
Fxample 976] 318  [C27 H33 C1 F N3 02 186 23.9 58

- [premele 9T 35|35 H30 C1 N3 03 156 33.3 quant
wample 978] 380 |c24 H30 Cl N3 02 . 428 9.8 16
ErampTe 575|391 [cZ1 26 cl W3 03 5 | 436 0.3 17
SrmpIs 98| 3z [z mEE cL W3 63| 416 | 24.4 | quant.
Example 981| 363  [C2Z HZ5 C1Z N3 03 150 '27._5. T quant

7.18-7.30 (m, 4 H), 7.59 (t, J=7.8 Hz, L H), 7.79 (&, J=7.8 Hz, 1H), 8.01

WO 99725686 PCT/US98/23254

Example 982. Compound No. 358: 88%; H NMR (CDCl3;) 6 1.53-1.75(m, 4 H),
2.12-2.20 (m, 1 H), 2.37-2.50 (m, 2 H), 2.53-2.61 (m, 1 H), 3.38-3.50 (m, 2 H),
2.53—2.61 (m, 1 H), 3.38-3.50 (m, 2 H}, 4.06-4.20 (m, 3 H), 7.10-7.13 (m, 1 H),

(d, J= 7.8 Hz, 1 H), 8.11 (s, 1 H}.

Reference Example 14: Preparation of l-benzyl-4-[{N-(texrt-
butoxycarbonyl)glycyl }amino ]pzper;d:.ne .

A solution of 4-amJ.no—l—benzylp:.per:.d:.ne {3.80 g, 20 mmol) in CH.Cl: (40
mL) was treatedwith N-(te.rt—butoxycarbonyl)glyc:\.ne (3. 48 g, 20 mmol) , EDCI (4. 02
g, 21 mmol) and HOBt (2. 83 g, 21 mmol}). After the reaction mixture was stirred
at room temperature fox 12 h, 2 N NaOH solution (20 mL] was added. The organic
layer was separated, and the aqueoue 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,ﬁ _filﬁered, and concentrai:ed.

Column chromatography (SiO:, ethyl acetate_/MeOH/EQN = 85/12/3) afforded 1-

: Benzyl-—ll_—{N-(tert—butoxycarbo_nyl)glycyl}aminbpiperidine (6.59 g, 95%).

Reference - Example 15: Preparation ' ef 1~ (4-Chlorobenzyl)-4-
(glycylamino)piperidine. _ ' , -

To o a . solution of 1—benzyl 4-{N~-{tert-
butoxycarbonyl)glycyl}amnopipendine (6.59 g) in methanol (80 mL) was added
4 N HCI in dioxane (19 mL). The solution was stirred at room temperature for

2 h. The reaction mixture was concentrated and 2 N aqueous NaOH scolution (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 (SiO;, AcOEt/MeOH/Et;N = 85/12/3) gave 1-(4-

- chlorocbenzyl) -4~ (glycylamino)piperidine (3.91.g, 83%): 'H NMR (CDCl;, 400 MHzZ)

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 H), 3.65-3.89 (m, 1 H), 7.15-
- 7.23 {m, 1 H}, 7.23-7.33 (m, 5 H).

Other 4-acy1amino-1‘-benzylpiperidines were also synthesized pursuant to

methods of Reference Example 13 and 14 using the corresponding reactant

. respectively.

4~ {B~alanylamino)-l-benzylpiperidine: 2.46 g, 51% (2 stéps).
1-benzyl-4-((S) —leucylamino)pipér:i_.dine: 1.78 g, 74% (2 steps).
1-benz_yl-4-((R) ~leucylamino)piperidine: 1.48 g, 61% (2 steps).

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

A solution of benzoyl chloride (0.060 mmol) in chloroform (0.4 mL) was )

added to a solution of 1-(4-chlorcbenzyl)-4-(glycylamino)piperidine (0.050
mmol) and triethylamine (0.070 mmol) in chloroform (1;0 mL). After the reaction
mixture was agitated at room temperature for 2.5 h, [aminomethyl)polystyréne
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
ﬁashed with dichloromethane (0.5 mL). The filtrate and washing were coinbined,
Idichloroxﬁeth_ane {4 mL) was added, and the solution was washed with 2 N aqueous
NaOH solution | 0.5 mL) to éive 4~ (N-benzoylglycyl) amino-l-benzylpiperidine
(compound No. 386) (11.3mg, 64%): The purity was determined by RPLC/MS. (94 %) ;
ESI/MS m/e 352.0 (M'+H, CzHzsN30;).

Examples 984-1034.
The compounds of this invention were synthesized pursuant to methods of
Example 983 using the corresponding reactant respectively. The ESI/MS data and

yields are summarized in Table 23.

Table 23
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Conl\qpound Molecular Formula [ESI/MS m/e|Yield (mg)| Yield (%)
O.
Example 984 | 384  [C22 H26 CL N3 02 200 60.0 quant
| SEEOEE —385 '_ C21 123 cL N4 o4 BT | 58.7 51
[Example 986 387 |C25 H27 N3 02 402.5 | 15.5 77
Example 987 | 388 |C21 H24 N4 04 397.0 16.2 82
[Exampie 88 389 |C23 H27 N3 04 . 410.0 16.2 79
[Example 089 | 390 |c2Z H2d F3 N3 o2 320.0 | 17.4 83
Example 990 | 391  |C22 H23 F4 N3 O2 138.0 18.4 84
Example 991 - 392 |22 H24 F3 N3 03 | 436.0 17.1 79
Example 992 | 393 |C21 H24 Br N3 02 430.0 | 18.0 84
Example 993 ] 394 |C21 H24 C1 N3 02 386.0 16.4 | 85
Example 994 | 395 |C21 H24 Br N3 02 ~430.0 17.2 80
Example 955] 396  |C21 H23 F2 N3 02 386.0 15.1 78
[Exanple 996 | 397 |CZ1 W23 CIZ N3 02 120.0 | 1L1.7 56
Example 997 | 398  |C22 H27 N3 OZ2 366.0 | 13.1 72
Example 998 | 399  |C26 H2D N3 02 716.0 15.8 76
Example 995 400 |22 Hz6 N4 04 411.0 | 17.4 | 85
Example 1000] 401 [cz4 H29 N3 04 124.0 16.9 80
Example 1001] 402 |C23 H26 F3 N3 02 [4.0° | 7.0 62
Example 1002 403  [C23 W25 F4 N3 02 152.0 ~18.6 82
Example 1003] 404  |C23 H26 F3 N3 O3 750.0 17.8 75
Example 1004] 405 |C22 H26 Br N3 02 444.0 17.9 81
Example 1005| 406  |C22 HZ6 C1 N3 02 460.0 15.5 78
Example 1006| 407  [C22 HZ26 Br N3 02 244.0 17.8 80
[JExample 1007 408  |c22 HZ25 FZ N3 02 702.0 15.6 78
Example 1008] 405 |C22 H25 Cl2z N3 02 34.0 | 17.6 | &1
Iﬁxample 1009|410 [c25 W33 NS 02 408.0 16.2 79
Example 1010] 411 [C29 H35 N3 02 458.5 18.8 B2
Example 1011] 412  [C25 H32 N4 04 153.0 19.4 86
Example 1012] 413  |C27 H35 N3 04 166.0 19.8 85
F:xample 1013] 414 |c26 H32Z F3 N3 02 776.0 ~20.2 | 85
[Example T014] 415  |C26 H31 F4 N3 02 ' 193.0 | 20.5 83
Example 1015] 416 [C26 H32 F3 N3 03 392.0 15.5 75
JExample 1016] 417  |C25 H32 Br N3 02 486.0 19.1 79
[rample 1017 415 |ces B3z 1 N3 02 442.0 177 80
Exanple 1018| 419 [c25 H3Z Br N3 O2 186.0 20.3 83
Example 1019|420  [c25 H31 F2 N3 02 R 18.6 84
¥ Example 1020] 421 |C25 H3l ClZ N3 02 376.0 19.4 B1
- Example 1021] 422  |C25 H33 N3 02 308.0 17.4 1
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Example 1022] 423  [c29 H35 N3 02 458.0 16.4 72
Example 1023| 424 |c25 H3Z N4 04 153.0 18.1 80
Example 1024] 425  |c27 H35 N3 04 T 466.0 16.4 70
Example 1025] 426 |26 W32 3 N3 02 176.0 | 17.3 73
Example 1026] 427  |c26 H31 F4 N3 02 154.0 16.8 76
|Example 1027|428 [C26 H3Z E3 NS 05 492.0 18.4 75
|Example Tozs| 429 |c25 W3z Br NS 02 166.0 17.9 7
Example 1023| 430 |c25 32 CL N3 02 142.0 15.7 71
Example 1030 431 |c25 H32 Br A3 02 266.0 17.7 73
Example 1031] 432  |C25 H31 EZ N3 02 444.0 16.6 75
Example 1032] 433 [c25 W31 €12 W3 02 —376.0 | 18.7 78
Example 1033] 1016 |C22 H23 CL F3 N3 02 154 32.5% 53
Example 1034] 1017 |C21 H24 CL N3 OZ2 386 55.2% quant
*Yield of TFA salt.

Reference Example 16: Preparation of 3—cé:baxnoy1-1- (4-
chlorocbenzyl)piperidine. ' '
A solution of nipecotamide (6.40 g, 50 mmol) in CH;CN {150 mL) and ethanol

(20 mL) was treated with Et3N (7.0 nL, 50 mmol) and 4-chlorobenzyl chloride (8,05 - -~ -~ = =
g, 50 mmol). The reaction mixture was stirred at 50 °C for 16 h. After cooling

to room temperature, saturated aqueous NaHCO; (50 mL) and water {150 mL) was
added to the reaction mixture. The mixture was extracted with ethyl acetate
(150 mL x 3) and fhe combined organic layers were was.hed with brine, dried (Na.SO;)
and concentrated to give a pale red solid. The crude solid was washed with ether

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

Reference Example 17: Preparation of 3- (Amiﬁo;nethyl) -1- (4~
chlorobenzyl)piperidine. '

3-Carbamoyl-1-(4—chlorobenzyl)_piperidine (3.80 .g, 15 n_moi) 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 agueous HCl solution {50 mL) was added and the mixture was stirred
at room temperature for additional3h, basiqified with4 N aqueoﬁs NaOH solution,
and extracted with ethyl acetate (100 mL x 3). The combined extracts were washed
with brine, dried over anhydrous Na,S0,;, filtered and concentrated. Column
éhromatography {8i0;, ethyl acetate/EtOH/Et:N = 80/15/5) afforded 3-
{aminomethyl)-1- (4~chloxobenzyl)piperidine (2.05 g, 55%): “H 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), 316-3 26 (m,2H),332 (s,2H).340 (d,J—133Hz, 1H),349
(d, J = 13.3 Hz, 1 H), 7.22-7.33 (m, 5 H).

_ Example 1035: Preparation of 3-{ (N-Benzoylglyeyl)auno}methyl—l- (8-
b "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-(am1nomethyl)_-1-—[4-ch1orobenzyl)pipe.r:.d:.ne (0.050
xmol) and triethylamine (0.070 mmol) in chloroform (1.0mL). After the reaction
mixture was agitated at room te.mperatl_z#_e for 2.5 h, (aminomethyl)polystyrene

10 resin (1.04 mmol/g, 50 mg, 50 mmol) was added and the mixture was agitated at
room t_emperafure foi 12 h'.. The reaction mixture was filtered and the resin was

! washed with dichloromei:hane (0.5 mL) . The ﬁ.ltrate and washing were comb:.ned,
dichloromethane (4 mL) was added, and the solut:.on was washed with 2 N aqueous
NaOH solution (0.5 mnL) to give 3-{(N-benzoylglycyl)amino}methyl-1-(4-

15 chlorobenzyl)piperidine (compound No. 434) (14.7 mg, 74%): The purity was
determined by RPLC/MS (91%); ESI/MS m/e 400 (M'+H, C2z2HzC1N502) .

Examples '10_35-1059, _ . U U
The compounds of this invention were synthesized pursuant to methods of
20 Example 1035 using the corresponding reactant respectively. The ESI/MS data

and yields are smﬁmar_ized in Table 24.

Table 24 _

; Conl?ound Molecu.lar Formuia ESI/Mé m/elYield . (mg)] Yield (%)

K O,

Example 1036] 435  |C26 H2B ClL N3 02 . 450 | 16.0 ToI1

' Example 1037] 436 |C22 H25 Cl N4 04 145 18.9 85

| Example 1038] 437 |C24 H28 C1 N3 04 358 18.2 75
Example 1039] 438 .|C23 H25 C1 F3 N3 0Z | 468 19.0 81
Example 1040] 439  |C23 H24 C1 F4 N3 02 756 —20.2 83
Example 1041] 440  |C23 H25 Cl F3 N3 03 164 18.9 78
Example 1042] 441 [C22 H25 Br Cl N3 02 178 15.2 80
Example 1043] 442 |C2Z H25 Clz N3 02 134 7.3 80
Ewanple 1044|443 [c22 E25 Br ¢l N3 02 178 18.6 | 79
Example 1045] 444  [C22 H24 Cl F2 N3 02 ~136 16.7 77
Example 1046] 445 |C22 H24 C13 N3 02 468 17.9 76
Example 1047] 446  [C23 H28 CL N3 02 314 14.6 71
Example 1048| 447 [c27 H30 Cl N3 02 464 17.0 73
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Jexample 1040f 448 [C23 27 C1 M4 O4 459 19.5 85
[Esanple 1050|445 |25 30 C1 N3 O4 172 17.1 72
lExample 1051 450 C24 H27 Cl F3. N3 02 . 482 19.4 El
Example 1052] 451  |[C24 H26 Cl F4 N3 O2 500 13.2 73
Example 1053] 452 |c24 ®27 CL 3 N3 03 | 498 18.8 76
Ewample 1054] 453  [C23 H27 Br Cl N3 02 452 19.4 79
Example 1055] 454 |C23 H27 Cl12 N3 02 448 16.5 - 74
Txample 1056] 455  |c23 H27 Br Cl N3 O2 192 15.3 78
Example 1057] 456  |C23 H26 C1 F2 N3 02 450 17.1 76
Example 1058] 457  |C23 H26 C13 N3 02 482 16.9 70

Reference Example 18: Preparation of 4~ (Aminomethyl) -1~ (4~

 chlorobenzyl) piperidine.

A solution of 4-_(axninometfhyl)pipe‘ridine (7.00 g, 61.3 mmol) in CH;CN (100
mL) was treated sequentially with K,CO; (3.02 g) and 4-chlorobenzyl chloride (3.52

.g', 21.8 mmol). The reaction mixture was heated to 60 °C for 16 h, cooled to

25 °C and concentrated. The residue was partitioned between CH;Cl: (75 mL) and

water (50 mL), and was washed with water (2 x 50 mL) and brine (1 x S0 mL). The

organic phase was dried (MgSO,) and concentrated. Chromatography (5i0z;, 4%

H,0-*PrOH) afforded 4~ (aminomethyl)-1-~ (4-chlo'r'obenzy1)piperidine (3.5849, 69‘5) .

Exanplg. 1059: Preparatiocn of 4-{ (ﬁ-Benzoylglycyl) amino }methyl-1-(4-
chlorcbenzyl)piperidine (Compound No. 458). _

A solution of 4~ (aminomethyl) -1- (4-chlorobenzyl)piperidine (50 mg, 0.21
mmol) in CH,Cl, (1 mL) was treated with hippuric acid {38 mg, 0.21 mmol), EDCI
(48 mg, 0.24 mmol), HOBt (31 mg, 0.23 mmol) and EtsN' (38 pL, 0.27 mmol). The
reaction mixture was stirred for 16 h at 25 °C, diluted with 1_mL of Cﬁzclz,. washed
with 2 N équeous NaOH solution {2 x 0.75 mL), dried (Mg_sog) and concentrated.
Chromatography (Si0,, 6 to 8% CH;OH/CH.Cl. gradient elutioﬁ) afforded - 4-{ (N-
benzoylglycyl) amino}methyl-1-(4-chlorobenzyl)piperidine (compound No. 458)
which was treated with TFA to give a TFA salt(105 mg, 97%): The purity was
determined by RPLC/MS (85%); ESI/MS m/e 400 (M'+H, CzH3,ClN;0;).

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

and yields are summarized in Table 25.°
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Table 25 . .

COn;Ipound Moiecular E;ormulé _ ESII/;MS_: m/.e Yield (mg) Yield (%)
[EramoTe 1060 455 |Cz3 m28 cL N3 02 | 414 | 8er | . 7%
Example 1061] 460 |c23 H28 C1 N3 02 | 414 55 | quant
Example 1062| 461 |C23 H25 CL F3 N3 02 | 468 " 65 quant
Example 1063] 462 [C23 H28 C1 N3 02 114 G quant
Example 1064|463 [cz3 H28 L W3 o2 | 414 54 quant
[Example 1065] 464 |C25 H32 cI N3 05 | . 490 56 quant
[Example 1066 465 [C21 H 25 Tl N4 02 a01 | 38 96
Example 1067] 466  |C22 H25 Cl N4 04 445 15 34
|Example Toes| 557 [c23 W26 CL W3 02 | 414 55+ 13
Example 1069| 558 C23 H 28 C_l. N3 02 414 55 quant
Example 1070' 618  |c25 H32 C1 N3 02 - . 442 58 quant
686  |C26 H34 C1 N3 02 456 82 quant

€34 H37 C1 N4 02 | 569 . | 7.2* 18
Cod H30 C1 N3 03 . .| 444 | 4.7* 14

750

[Example 1074] 640 |c24 H29 C1 N2 02 | 413 52+ 58
IETmpTETo-"Is 841  |c23 H27 Cl N2 02 399 52 quant
Example 1076] 842 |C23 H26 Cl2 N2 02 —433 55 quant
Example 1077] 843 |c25 H3L C1 NZ 02 127 58 quant
Example 1078 644 [c24 B2D CI W2 02 413 G quant
Iﬁcample 1079| 845 C24 H29 C1 N2 04 S . 477 _ 62 quant

[rampic Tos0] 646 [ceo WL CLNZ O3 | 49T ER 88
[Example 1081] 847 |c24 HZ8 CL F N2 O3 217 54 quant
Example 1082] 848 |25 W31 CL N2 02 _ | 427 7 “quant
- |Erampte Tow3[ a5 [c25 el CI W2 O 459 55 quant
Example 1084] 950 |c22 H27 C1 N2 03 5 135 16 | quant
[emampic 1085|873 |c20 ®28 C1 N3 o2 378 14.8 quant
.llExample 1086|874 |c23 H27 Ciz N3 03 | 464 51 quant

*Yield of TFA salt.

5 Reference Example 19: Preparation of 1- (4-chlorobenz§l) -4-{N-(3,3-
diphenylpropyl) aminomethyl }piperidine. _ o _

_ 4- (Aminomethyl)~-1- (4-chlorobenzyl)piperidine (120 mg) was alkylated

with 3,3-diphenylpropyl methanesulfonate (1.0 equiv.) in the presence of NaI

(2.6 equiv.) in CH,CN at 70 °c for 16 h. General workup and column chro_matégraphy

10 (5i0,) afforded 1- (4-chlorobenzyl) -4-{N-(3,3-

284




10

15

20

25

30

. WO 9925686 SR PCT/US98/23254

diphenylpropyl)aminomethyl)piperidine (118 mg, 54%): The puritywas determined
by RPLC (98%}.

._ _ - Refe:ence Example 20: Pzepaxatidn of 1- (‘-Chlcrohenzyl) -4-{N=-(2,2~
-diphenylethyl) aminomethyl }piperidine.

Reductive amination of 4-(aminomethyl)-1-(4-chlorobenzyl)piperidine

{120 mg) with 2,2-diphenylacetaldehyde (0.66 equiv.)and polymer-supported

borohydride in methanol at 25 °C for 16 h, followed by general workup and column

chromatography ~{8103) afforded 1-(4-chlorobenzyl)-4-(N-{2,2~

diphenylethyl) aminom_ethyl]piperidi.ne {70 mg, 49%): The purity was determined
by RPLC (98%). '

Example 1087:  Preparation of 4-{N- (N-Benzoylglycyl)-N- (2,2~
diphenylethyl) aminomethyl}-1~ (4—chlorob§nzyl) piperidine (Compound No. 524).
A solution of 1- (4-chlprobenzyl) -4~-{N-{2,2-
diphenylethyl)aminomethyl)piperidine (0.084 mmol) in CH,Cl:. was treated with
hippuric acid {1.1 equiv.)., HBTU (1.1 equiv.), HOBt (1.1 equiv.). The reaction

_mixture was stirred at 40 °C for 24 h. General workup and preparative TLC (Si0,)

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;eH:sCIlN30.).

Examples 1088-1080.
The compounds of this invention were synthesized pursuant to methods of
Example 1087 using the corresponding reactant respectively. The ESI/MS data

and yields are summarized in Table 26..

Table 26
Compound| Molecular Formula |ESI/MS m/e|Yield (mg)| Yield (%)
No. .
Example 1088 521 C38 H39 C1 F3 N3 02 - 662 5.5 10
’Examp._le 1089] 522  |Cc37 H3J_'-I Cl F3 N3 02 648 8.6 16
Example 1090I 523 C37 H40 Cl N3 02 594 4.8 10

Reference Example 21: Preparation of 1-(4-Chlorobenzyl)-4-
{ (valylamino)methyl }piperidine.
A solution of 4- (aminomethyl) —1-(4-chlorobenzyl')piper.idine (1.0g, 4.2
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mmol) in CH.Cl, (21 mL) 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, 1.61 mmol) and
HOBt (623 mg, 4.61 mmol). The reaction mixture was stirred at 25 °C for 16 h.
The résuiting' 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,). Conéentiration and
chrométography (Si02, 3% 'ICH"soi-I/cH—»Cl—) afforded '1-('4'-chlorobenzyl)-4-[{ (N-
Boc—valyl)amno]methyl]pxperldine (1.1 g, 60%) as a pale amber oil: ESI/MS m/e
438 (M"+H) . '

1-(4—Chlor6benzyl)-4-[{ (N—BOCji{alyl)ami_no}methyl]piperidine (1.1 g,
2.51 mmol) was dissolved in 3 M HCl-CH:OH solution (25 mL) and stirred at 25
°'c for 1 h. The reaction mixture was concentrated and the resulting salt was
dissolved in 3:1 tBuOH.—Hzo (25 mL) . Anion (OH') exchange resin was added until
the solution was slightly basic. Filtration and conce_ntration'afforded 1-
(4~chlorobenzyl)-4-{ (valYiéi’nino)methyl)piperidine (819 g, 97%) which required
no further purification: RPLC (97%); ESI/MS 338.1 (M'+H, C,;3H,,C1lN;0).

Other 4—{'(at':y1amino)methyl)-'1—(4-éhlorobenzyl)piperi‘dines were also

synthesized pursuant to methods of Reference Example 20 using the corresponding .. ._ ... .

reactant respéctively.

1- (4~ chlorobenzyl) -4- ((glycylam.i.no)methyl}piperidine 0.830 g, 67% (2
steps); ESI/MS 269 (M'+H). ' ' ' '

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

4—{(alanylamino)methyl}-—l—(44chlorobenzyl)piperidine: 1.20 g, 65% (2
steps); ESI/MS 310 (M'+H). o '

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

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

1-(4—chlorobenzyl) a- {((2-methylalanyl)amno)methyl}plperldlne.
2.24 g, 62% (2 steps); ESI/MS 324 (M'+H).

1- (4-chlorobenzyl) -4~ ( (o—inethyls_eryn amino)methyl }piperidine:
0.686 g, 38% (2 steps):_ ESI/MS 340 (_M’+H).

1~ (4-chlorobenzyl)-4-{ ( (1- _
aminbcyclopropyi_.carbo_nyl)am_i_no)m_ethyl)piperidine: ~ 2.03 g, B2% (2 steps);
ESI/MS 322 (M'+H). _

1-(4-chlorcbenzyl)-4-{ (leucylamino)methyl}piperidine: 1.30 g, 58% (2
steps); ESI/MS 352 (M'+H).
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1- (4-chlorobenzyl)-4-( ((O-ben_z_ylseryl)_a.minq)methyl)piperidine: 01,34
g, 6% (2 steps); ESI/MS 416 (M'+H).

Reference Example 22: Preparation of 1-(tert-Butoxycarbenyl)-4-[{N-
(9-fluorenylmethyloxycarbonyl) glycyl }aminomethyllpiperidine.

A solution of 4-(aminomethyl)-1-(tert-butoxycarbonyl)piperidine (5.72
g) in CH,Cl, (150 mL) was treated with EtN (3.51 g), N-(S-
fluorenylmethyloxycarbonyl)glyciné_(7_.93 g, 26.7 mmol), EDCI (3.80 g) and HOBt
(4.33 g). After the reaction mixture was stirred at room temperature for 5 h,
the mixture was washed with water (100 mL x 3) and brine (100 mL x 2), dried
over anhydrous sodium sulfate, filtered, and concentrafedl Recrystallization
from CH:CN/CH;0H (150 mL/1 mL) at -0 °C afforded 1-(tert-Butoxycarbonyl)-4-
[{N- (9-fluorenylmethyloxycarbonyl)glycyl]aminomethyl.] piperidine (5.75g, 44%)

as pale yellow crystals.

Reference Example 23: Preparation of 4~-[{N-(9~

 Fluorenylmethyloxyecarbonyl)glycyl }aminomethyl]pipexridine.
To e . 1-(tert-Butoxycarbonyl)-4-{{N-(9-

fluorenylmethyloxycarbonyl)glycyl}aminomethyl)piperidine (3.17 g, 6.42 mmol)

_was added 4 N HC1 in dioxane (50mL). The solution was stirredat roomtemperature

for -5 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- (5~
Fluorenylmethyloxycarbonyl)glycyl Jaminomethyl] -1~ (4~
methylthicbenzyl)piperidine.

To . A solution ] _ of 4~[{{N- {9~
fluorenylmethyloxycarbonyl} g.’_Lyc_yl}ami_nbmethyl]piperidine {(1.00 g, 2.33 rmmol)
in 1% AcOH/DMF (15mlL) 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 concentrated. Saturated aqueous NaHCO; solution (50 mL) was

added and the mixture was extracted with AcOEt (50 mL x 2). The combined extracts
were dried over anhydrous sodium sulfate, filtered, and concentrated. Column
chromatography (sioz2, 5%-10% CHgOH_/Cl-lzCl:] afforded g=[{N- (O~
fluorenylmethyloxycarbonyl)glycyl}aminomethyl]) -1- (4~
methylthiobenzyl)piperidine (602 mg) as a qclorless oil.
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Refef:em:e- E:iample 25: Preparation of .1-(4-Ethylbenzyl)-4- [{N—- (S-
fluorenylmethyl oxycarbonyl) glycyl }aminome thyl] p:.perxd:.ne .

To A solution : of 4-[{N-(9-
:Eluorenylmethyloxycarbohyl)giycy1]éndnomethyll'piperidine (1.00 g, 2.33 mmol)
in 2.5% AcOH/CH,OH (80 mL) were added 4-ethylbenzaldehyde (1.09 g, 8.16 mmol)
and NaBH,CN (6.59 g, 10.5 mmol). The reaction mixture was stirred at 60 °C for
13 h. After the mixture was cooled to room temperature, 1 N aqueous NaOH solution
(50 mL) and dichloromethane (50 mL) were added. The organic layer was separatéd
and the aqueous layer was extracted with dichloromethane (50 mL x 3). The
combined organic la'yers were washed with brine, dried over anhydrous sodium
sulfate, filtered, and concentrated. Column chrbmatography ({5i02, CH,OH/ACOEt
2 : ' 8) afforded 1- (4-ethylbenzyl)~4~[ {N- (9~
fluorenylmethyloxycarbonyl) glycyl) aminomethyllpiperidine (740 mg, 62%).

Reference Example - 26: Preparation of 4-{(Glycylamino)methyl}-1-(4-
methylthicbenzyl)piperidine. - '
A ' solution of - 4-[{N- (9~

'fluorenylmethyloxycarbonyl)glycyl}am:.nomethyl] -1-(4-

methylth:.obenzyl)plperldlne {590 mg) and piperidine (1 mL) in DMF {4 mL) was

stirred at room temperature for 2 h. Concentration and column chromatography -

(Si0,, EtsN : CHyOH : CHCl. = 1 : 1 : 9) afforded 4-((glycylaminoimethyl}-1-

' (4—methylthiobenzyl)piperidine {365 mg) as a white solid: *H NMR (Cbcl;,, 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 H}, 1.77 (d, = 7.3 Hz, 1 H), 1.94 (t, J = 9.5 Hg,
2 H), 2.48 (s, 3 H), 2.80 (d, J = 12 Hz, 2 H), 3.18 (¢, J = 6.2 Hz, 2 H), 3.35
(s, 2 H), 3.45 (s, 2 H), 7.18-7.29 {m, 4 H), 7.35 (br-s, 1 H).

1- (4~-Ethylbenzyl) -4-{ (glycylamino)methyl)piperidine was also synthe-

sized pursuant to methods of' Reference Example 25 using the corresponding

'reactant: 333 mg, 79%.

Reference Example 27: Preparation of 4-{(glycylamino)methyl}-1-(4~
fluorobe:izyl) piperidine. ' '

A solution ' “of 4-{ (N-(9-
fluorenylmethyloxycarbonyl)lecyl]aminomethyl]piperidine (1.50 g, 3.49 mmol),
4-fluorobenzyl bromide (0.478 mL, 3.84 mmol), and EtsN (1.47 mL, 10.5 mmol) in
CHiCN {200 mL) was stirred at roon temperatﬁre for 13 h and concentrated. Column
chromatography (sio2, 10% CH30H/CH2Cl:) afforded 4-[{N- (9~
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fluorenylmethyloxycarbonyl)glycyl) aminomethyl)-1- (4~
fluorcbenzyl)piperidine.

A solution . of _the a- [ (N-(9-
fluorenylmethyloxycarbonyl)glycyl) aminomeﬁhyl] -1-{4-f luorobeﬁzyl )piperidine
and piperidine (5 mL) in DMF (5 mL) was stirred at room temperature for 17 h.
Concentration and column chromatography (SiO:, Ets;N : CH;OH : CH,Cl: = 0.5: 2 :
8) afforded 4-{ (glycylamino)methyl}—l—(4-f1uorobenzyl)piperidine (453 mg,
46%).

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

To a mixture of 4-[{N- (9~
f_luorenylmethyloxycarbonyl)glycyl)aminomethyl]piperidiné (1.27 g, 2.96 mmol},
EtsN (1.25 mL, 8.88 mmol), KI (50 mg, 0.30 mmol) and CH3CN (200 ml) was added
dropwise a solution of 4- (N-phenylcarbamoyl)}benzyl chloride {(800mg, 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 (5i0;, 5% CH3OH/CH;Cl:-

EtsN : CHsOH : CHCl, = 2 : 2 : 96) afforded 4-{(glycylamino)methyl}~1-{4-
- (N-phenylcarbamoyl)benzyl}piperidine (340 mg, 30%). '

Example 1091: Prepa:ation of 1; (4-Chloxobenzyl) -4f [.(N- (3~
cya.nobenzoyl)valyl}am:.nomthyl]pa.pe:;d:.ne {Compound No. 619). -

A solution of 1~(4-chlorobenzyl)-4- {(valylam:.no)methyl}p:.per:.d:.ne {20
mg, 0.059 mmol) in CH.Cl. (0.60 mL) was treated with EtsN (0_.011 mL, 0.077 mmol),
m-cyancbenzoic acid (28 mg, 0.071 mmol}, EDCI (13 mg, 0.065 mmol) and HOBt (3
mg, 0.065 mmol). The reaction mixture was sti:;:red' at 25 °C for 16 h. The
resulting solution was diluted with CHCl: {(0.75 mL), washed with 2 N aqueous
NaOH solution (2 x 0.75 mL) and dried by filtration through a PTFE membrane.
Com;:entration. afforded the 1-(4-chlorobenzyl)-4-[ {N-(3-
cyancbenzoyl)valyl}aminocmethyl}piperidine (compourid No. 619) (24.2 mg, 88%)
which required no further purification: The purity was determined by RPLC/MS
(85%); ESI/MS m/e 467 (M'+H, CpeH3C1N,O:).

Examples 1092-1543. _ _
The compounds of this invention were synﬁhesized. 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 .
C'on;?ound Molecular Formula BSI/MS m/e|Yield (mg)| Yield (%)
O.
|F=mpte 1052|467 [c2Z W25 Br CI N5 02 e 1 16
Example 1093| 466 [c2d H31 CL N4 o2 Y VER 3 —I7
Example 1094] 469 |23 H28 Cl N3 03 130 T — 27
[Exampie 1095] 470 [|c23 H25 C1 N4 02 —425 | 21 quant
Example 1096] 471 |c24 H28 Cl N3 04 458 7 29
lExample 10§'7T 472 |20 H31 N3 03 504 5% 21
Example 1098| ~ 473 [C24 28 CL N3 03 | 442 16 71
Example 1099 474 |[C23 HZ5 CL £3 N3 02 268 14 . 60
|Exampie 1100] 475  [c25 H3Z CL N3 02 342 5 22
Ewample 1101| 476 |C22 m25 ¢1 ¥4 oF 435 1 17
[Exampie 1102|477 |c25 H3Z C1 N3 03 58 | 10* | 36
|l_?T:ample 1103] 478 [c21 H27 CI N4 02 403 _ 3 17
Example 1104] 479 [C20 H24 CL N3 03 350 7 &7
Example 1105| 480 |C20 HZ3 Br CL N3 03 70 23 —quant
rample 1706|481 [CZ0 mA CI W3 02 5 | 406 | 7 33
[Example 1107] 482 |21 H26 CL N3 OZ S 420 —s i ]
Efmple IT08) 483 C21 H26 CL N3 02 5 120 E ' 70
Example 1108] 484 |24 H27 CL M4 02 439 g+ 3
Example 1110] 485 [C24 H24 Cl F6 N3 02 536 13 )
Example 1111] 486  |C23 H25 C1 N4 02 25 | 16 74
Example 1112} 487  |[c22 H25 Cl2 N3 02 434 5 - 24
[Example 1113] 488 [c22 H27 C1 N4 02 415 T 32
Example 1114 489 |c24 H24 Cl F6 N3 .02 536 21 78
Example ES.L 250 |c24 H30 C1 N3 03 a4 | © 35
Example 1116] 491  |C23 H24 Cl F4 N3 02 186 19 T
Example 1117] 492  |c23 H25 C1 F3 N3 03 484 18 _ 76
[Exemple Ti16| 493  [c23 H2d Cl2 £3 N3 02 502 23 52
Example 1119] 494 |c23 W24 CI F4 N3 02 186 15 79
|Exemple 1120 495 [c23 Hed CI F4 B3 02 186 20 83
JExample 1121 496 C23 H24 Cl F4 N3 02 486 12 48
Example 1122] 497 |C25 H32 CL N3 03 458 I 16
Example 1123] 498  |C23 H26 Cl F3 N4 02 283 13 52
Example 1124| 499  |c24 H31 CL N4 02 243 8 36
|ErampTe 1125|500 [CZ3 H28 CL W3 03 30| 10 ~—71%
m 501 |22 124 Br Cl N4 04 523 TR 39
JEsample 1127] 502 |22 nzd CL ¥ a4 od %3 | 4 17
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||-:xamp1e 1128] 503 [c2z n2d Ciz ¥4 o4 75 12 52
[Example 1129 504 [c2d M0 CLNs 04 | 460 11 13
Example 1130] 505 |c22 H24 Br Ci N4 04 523 2 )

Example 1131] 506  [C20 HZ3 CL N4 05 135 z'_ 10
Example 1132] 507 |C21 H26 CL N3 O3 404 ) 44
Example 1133 508  |[C2d H26 CL N3 02 S 156 1 5

xample 1134] 509  |C20 H2S Br C1 N3 02 5| 484 12 a8
[Example 1135] 510 |c22 H28 CL N3 03 118 5 14

Example 1136] 511  |c24 H32 CIL N3 03 146 20
[Example 1137] 512 |c25 H29 Cl N4 02 453 10 45
Example 1138] 513  [c24 128 CI N3 03 142 ) a1
[xample 1339 514 |26 B34 CL N3 62 156 11 9
anmple 1140] 515 |c23 H28 CI W3 03 30 5 74

Example 1141] 525 |C23 H28 C1L N3 04 S 178 20 85

Example 1142] 526 |C20 H24 CL N3 O3 350 3 31
Iﬁxample Ti43] 527 |C20 H24 CL N3 02 § 106 8 39
[Example 1144] 528 |C25 H30 Cl F3 N4 04 543 26.2 35

Example 1145] 529 |C20 H23 CL N4 04 s 451 5 35

Example 1146] 530 |c31 H33 €1 Ni 02 555 5 17
[Exampile 1147] 531 |C21 H26 CL N3 03 S 736 ) 37

Example 1148| 532  |C22 H28 CL N3 O3 718 B 20

Example 1149] 533 |C21 H26 CIL N3 O3 704 3 32

Example 1150] 534 |CZ1 H25 Cl N4 05 245 5 20

Example 1151] 535 |C22 H26 CL N3 03 S 148 8 37

Example 1152] 536 [C23 H31 CL N4 02 131 3 28

Example 1153| 537 |c25 H34 CL N3 03 760 ) 32

Example 1154] 538  |c27 H30 CL N3 03 280 3 36

Example 1155] 539  |c22 H25 Cl F3 N3 03 172 18 75

Example 1156] 540 |[C25 H29 Cl N4 02 453 8 36

Example 1157] 541  |c22 H26 C1 N5 04 160 2.4 10

Exanple 1158| 542 |c24 H30 CI N3 02 128 7.6% 51

Example 1159 543 |c24 H30 CI N3 02 126 20.6% 71

Example 1160] 544 |C22 H25 Cl F N3 02 218 15.8% 56

Example 1161] 545 |C22 H24 C13 N3 02 168 7.3% 23

Example 1162| 546  |C22 H24 C13 N3 02 768 17.4% 55

Example 1163| 547 [c22 H24 C13 N3 02 268 14.1* 24

Example 1164] 548  |C22 H24 C13 N3 02 166 | 6.8% 22

Example 1165] 540  |C22 H24 C12 N4 O4 779 5. 7% is
Example 1166 550 |c22 H24 CLZ N4 04 279 15,57 58

Example 1167] 551  |c24 H30 CI N3 02 128 14,2+ 15
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sty

[example 1168 552 |24 HZ7 C1 E3 N3 02 182 | 30.6% 54
|Exampic 1169|553 |25 W26 C1 FE N3 02 | 550 | 38.0% quant
Example 1170] 554 |C24 W26 CL F ¥4 02 T 0o 3
Exampie 1171] 555 |C24 H26 C12Z N 02 I T 35
Example 1172] 556 |c25 H2S cL M4 02 | 453 | 1Z.5v | @1
Example 1173 559 [C25 H26 €1 F6 N3 02 | 550 | 15 | 72
Example 1174] 560 [c2d H27 CI ¥4 02 435 | 1z &8
Example 1175| 561 |23 H27 Br CL N3 02 | 494 | 14 73
Example 1176] 562 |C23 H27 C12 N3 02 | 448 T T
Example 1177 563 |C25 H26 C1 F6 N3 0Z | 550 | 14 3
Example 1176] 564 |c25 H3Z CL N3 03 | 458 | & ' 28
Example 11"_F_9I 565 |c24 H26 Cl F4 N3 02 ﬁo T 12 61
Example 1180] 566  |c24 B27 CL F3 N3 03 | 498 12 ez
Example 1181] 567 [c24 126 C12 F3 N3 02| 516 12 61
anmplé 1182 568 |c24 H26 C1 F4 N3 02 | 500 15 77
Example 1183] 568  [c24 H26 C1 ¥4 N3 02 | 500 11 59
Example 1184] 570 [C24 H26 ClL F4 N3 02 500 16 84
Example 1185] 571 |c26 H34 CL N3 03 472 14 77
Exawple 1186 572 [C24 H28 CLF3 M4 02 | 457 | 11| 55

Example 1187| 573 [C2l 25 Br cA W3 02 8| 500 | 1z | e |
[Example 1188] 574 |C21 H25 Br C1L N3 02 5| 500 s | 75
Example 1189] 575 |C25 H34 CL N3 03 | 460 | 16 87
Example 1190] 576 [c2Z Wz8 CL N3 02 s2 w6 | 13 7T
Example 1191] 577 [C2Z W28 CI N3 O3 ~ 418 12 72
Example 1192§ 578 |C25 H28 CL N3 02 5 | 470 15 81
Example 1193] 579  [C25 H29 CL N4 02 | 453 17 94
Example 1104| 580 |C22 H28 CL N3 02 § | 434 15 91
Example 1105] 581 |C21 m26 CLN3 02 5§ | 420 | 13 80
Example 119¢] 582 |C22 H26 CL N3 02 5 131 10 55
Example 1107] 583 (26 M3T cL M 02 | 467 | € 31
[Exanple 1208 584 |c30 H3Z CL N3 03 | 518 | 18 52
Example 1199 585 c24 W27 cL N o2 | 438 | 14 85
Example 1200] 586  |[C23 HZ7 Ci2 N3 02 148 | 17 37
Example 1201] 587 |c24 H27 CL F3 N3 02 | - 482 | 17 51
Example 1202] 588 |[C23 H20 C1 W& 62 | 428 | 5 75
Example 1203] 589 [c27 H36 CI N3 62 | 470 7 71
Example 1204] 500 [c26 H34 CI N3 62 | 456 G 36
Example 1205] 581 |25 H33 CL N4 02 157 7 38
Example 1206 592 |c24 H30 cL N3 03 | 444 1 20
Example 1207{ 553 |c2d A0 CL N3 03 | 444 P —14
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Example 1208r 5§94 |c23 H28 Cl N3 03 430 25
Example 1209| 595  [C25 H30 Cl N3 04 472 38
Example 1210] 596 ~ [C25 H30 C1 N3 O3 456 K ~40
Example 1211] 597 |C25 H30 Cl N3 03 456 15 85
{Example 1212] 598 |c21 H26 C1 N3 03 404 15 CY!
Example 1213] 599 |C22 H29 CL N4 02 417 5 30
BExample 1214 600 C21 H25 Br Cl N3 03 48B4 6 34
Example 1215] 601 [C24 H30 CL N3 03 141 3 26
Example 1216] 602  |c25 H33 CL N4 02 457 5 28
|Examp1e 1519] 603 [c23 H29 CL N4 02 429 4 22
[Example 1218 604 |c21 H27 Cl1 N4 02 . 403 ] 58
Example 1219| 605 |C21 H26 C1 N3 O3 404 17 87
Example 1220] 606 |C21 H26 ClL N3 O2 S 420 15 74
Example 1221 607 C22 H28 Cl N3 03 5 450 31 guant
rExample 1222] 608 |C23 H30 CL N3 O3 432 17 80
Fﬁxample 1223] 609 |C22 H28 CL N3 03 118 18 89
Example 1224] 610 |C23 H28 Cl N3 03 S 462 20 86
Example 1225 611 C26 H36 Cl N3 03 474 21 20
Example 1226] 612 |C28 H32 C1L N3 03 494 20 84
Example 1227] 613 |C23 H27 ClL F3 N3 03 486 19 81
Example 1228] 614  [C24 H33 Cl N4 02 445 23 quant
Example 1225] 615 [C25 H29 C1 N4 02 453 ) 20 '
Example 1230) 616 [C32 H35 C1 N4 02 543 11 40
Example 1231] 617  |C25 H27 C1 F3 N3 02 482 6.7 37
Example 1232§ 620 |C25 H31 Br Cl N3 02 520 15 49
Example 1233] 621  |C25 H31 Cl2 N3 02 476 18 64
Example 1234f 622 |C27 H37 ClL N4 02 485 14 50
Example 1235] 623 |C26 H34 Cl N3 03 472 19 69
Example 1236] 624 |c25 H31 ¢l N4 o4 487 21 73
Example 1237] 625  |C25 H33 C1 N4 02 457 19 69
[Examplie 1239| 626  |C27 H30 Cl F6 N3 02 578 8 25
Example 1239| 627 |C27 H36 C1 N3 03 486 16 55
Example 1240] 628 |C27 H34 CL N3 o4 500 24 80
Example 1241| 629  |C26 H30 ClL F4 N3 02 528 18 56
Example 1242] 630 |C26 H31 ClL F3 N3 O3 526 21 686
Example 1243] 631 |c26 H30 Cl2 F3 N3 02 544 15 48
Example 1244| 632 |C26 H30 C1 F4 N3 02 528 13 41
Example 1245| 633 |C26 H30 Cl1 F4 N3 02 528 20 63
Example 1246] 634  [C26 H30 TI F4 N3 02 528 19 62
IExample 1247] 635 |c28 H38 C1 N3 03 500 11 3%
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Exam_p'le 1248[ 636 [C26 H34 C1 N3 02 4"5:6.' 21 8%
Example 1249] €37 [C26 H31 CI ¥3 N3 02 | 310 70 35
Example 1250] 638 [C26 W31 CL M4 02 | 467 15 51
Example 1251| 639 |cZ7 H37 C1 W4 02 185 15 66
Example 1252] 640 |[C26 H34 C1 N3 03 G2 16 5%
[Exanple 1253 64T [c27 H34 CI N3 OF 560 5 55
Example 1254] 642 |32 H36 C1 N3 O3 536 24 73
Example 1255] 643 |C26 H3L C1 F3 N3 02 510 16 54
Example 1256] 644  |C29 H40 CL N3 02 — 498 18 61
Example 1257] 645 [C25 B33 CL N4 02 | 457 7 78
Example 1258] 646  [C26 H34 C1 N3 O3 472 13 47
Example 1250] 647 |c27 H31 CL N3 03 550 13 7%
Example 1260] 618  [c28 138 CL N3 02 T84 17 %0
Exatple 1261| 649 |C28 H38 C1L N3 03 500 2.5 1z
Example 1262] 650 |C32 H36 CL N3 O3 576 v 3
Example 1263| 651|028 H35 CI N4 02 15 T 1%
Example 1264] €52 [c25 W3l CI N4 04 —aET 5% T4
Example 1265| 653 [C30 AAZ CI W3 03 528 1= 3
[Example 126¢] €54 [c27 H34 €1 W3 03 354 7+ 71
[Example 1267] 655 [cz6 32 CI FS N4 02 | 525 | & Te |
Example 1268] 656 |cZ3 H30 CI N3 03 132 & 18
Example 1260| 657 023 B30 CL N3 02 5 118 7= T3
Example 1270] 658  |c2J H33 C1 N4 02 ‘TR ¥ 1
Example 1271 659  |c23 W25 CL N4 04 5 753 s 10
Example 1272] 660 |C34 H39 CL N4 02 571 3* 7
Example 1273] 661 |C24 H3Z CL N3 03 5 778 G T
Example 1274| 662  |c25 H34 CI N3 03 160 7+ g
bﬁmple 375|663  |c24 H3Z CI N3 03 146 FE 5
Example 1276] 664 [c24 H31 CL N4 05 51 Z 5
Example 1277 665 |c25 W32 CI N3 03 5 150 I+ 3
Exarple 1278] 666 [c26 137 C1 WA 02 773 3% 7
Example 1275] 667 |C30 H36 C1 N3 03 522 3% 7
Example 1280 €68 |CZ5 W31 C1 F3 N3 O3 512 PE 3
Example 1261] 665 |c24 H33 CL W4 02 | 445 15+ 5
Example 1262 670 [c23 H29 Br CL ¥3 03 | ~ 510 L 7
Example 1263] 671 |c23 H29 CL WA 05 | 477 zv 5
Example 1284] 672 |C23 H31 CL M4 02 131 z 7
Example 1265] 673 |C23 H30 CI N3 02 § 148 2z 6
Example 1286] 674 |c24 #32 CL N3 OZ S 162 3% 5
ERample 12_87] &75 |24 H3Z oL N3 52 S [ v 3
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Example 1288] 676 |c27 H33 CL N4 02 402 z* 3
Example 1289| 677 |CZ8 H35 CL N4 02 155 Z* 6
Example 1290] 678 [c24 W32 CL N3 03 146 3> 5
Example 1291] 679 |[C27 H32 CL N3 02 S 498 1* 3
Example 1282] 680 |C23 29 Br CL N3 02 5| 526 P 6
|Example 1293 681  |C25 H34 Cl N3 O3 460 2% 5
lexample 1294 682 €27 H38 Cl N3 03 - 488 2* 4
Example 1295| 683  |[c24 H32 Cl N3 02 S2 492 1* 2
Example 1298J $84  |C26 H36 CL N3 04 S2 554 2> 5
[Exanple 1297] 685 [c2d H32 C1 N3 04 s2 526 3* 7
Example 1298 687 C25 H30 Cl N3 02 440 24 guant
'ETample 1259 688 |c27 He® CL F6 N3 02 576 28 98
Example 1300] 689  |C26 H29 CL N4 02 465 23 99
Example 1301] 690  |C25 H29 Br CL N3 02 518 26 99
Example 1302] 691  [C27 H35 Cl N4 02 153 24 57
Example 1303] 692  |C26 H32 Cl N3 03 170 24 quant
lﬁxanple 1304] 693 |C27 H26 C1 F6 N3 02 576 16 55
JExample 1305 694 C27 H34 Cl N3 03 484 25 quant
Example 1306] 695 [C27 H32 CI N3 04 298 ¥ 17
Example 1307] 696  |C26 H29 Cl F3 N3 O3 524 25 95
Example 1308] 697 |C26 H20 CL N4 02 165 15 64
Example 1300] 698 [C27 H35 CL M4 02 183 24 quant
Example 1310] 699 C26 H32 C1 N3 03 470 26 quant
Example 1311] 700 |c27 H3Z C1 N3 04 498 15 62
Example 1312| 701  |[C27 H32 Cl N3 03 482 11 Y]
Ewample 1313|702 |c26 HZ9 C1 F3 N3 02 508 23 Y]
Example 1314] 703  |C28 H36 C1 N3 02 182 26 quant
[Example 1315] 704 |c25 H29 CL N4 04 485 11 13
Example 131 705 |24 H30 C1 N3 02 § 260 25 guant
Example 1317] 706  |c24 H30 Cl N3 O2 5§ 460 25 “quant
Example 1318| 707 |c26 H25 CL F3 N3 02 508 is5 55
Example 1315] 708 [C23 HZ7 Br CL N3 02 5| 526 25 52 -
Example 1320] 709 €24 H30 C1l N3 02 S52 - 492 26 quant-
Example 1321] 710  |C23 H27 Br ClL N3 02 S| 526 25 94
Example 1322] 711 |C25 H3Z CL N3 03 458 36 quant
Example 1323] 712  |C27 H30 CL N3 02 S 496 26 ~quant
Example 1324] 713 |c24 H30 C1 N3 03 444 26 quant
[Example 1325] 714 |C28 H33 Cl N4 02 493 12 50
Example 1326 = 715 €23 H28 C1 N3 02 8 446 24 quant

C27 H31 Cl N4 02 479 32 quant
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Example 1328[ 717 [c23 H27 CL N4 05 —475 23 95
Example 1329|716 [cB M cimA oz | 4 | 24 quant
Example 1330] 719 |C23 H28 Cl N3 03 430 24 guant
Example 1331|720 [CB3 W7 Br CL N3 03 | 510 | 24 55
Iﬁxmz—l_sﬁf_ﬁl A I I WA 0z | 443 —%2 55
Erample 1333] 722 [ Mz L N3 o | 410 | 5 ¥
|ExampTe 1334 725 [c2s W31 €L WA 02 55 | 10 ry
IEanmple 1335|724 |20 W36 CL N3 02 | 496 _ 38 | quant
Fxample 1336|725 |C32 B34 CL N3 03 542 | 26 35
Frample 1337|726 |C27 B33 CL M 03 o7 3 11
|Exemp1e 1339 727 [c25 B2 1z WS 02 T | quant
[Exampls 1339] 728 [c25 W3L I W 02 5 | 21 52
Example 1340] 729 |c25 H2S CL N4 o4 285 76 quant
Example 1341 730 [CS EZS Clz W3 02 | &M 31 50
Frample 1342|731 [C27 EsZ L W3 03 | 482 ST a1
Exanple 1343|732 [C26 H20 CL FA N3 02 | 526 27 | quant
Vemamplc 1343|733 [C26 H36 CI N3 03 LT N TR 89
Ewample 1345] 734 |C26 H28 C1 ¥4 N3 02 536 | 25 51
Frample 1316|735 |26 W26 CL FA N3 02 | 526 | 23 5T
Example 1% 756 [cze s L Fs Moz | s2as  | & | 7® |
Example 1348] 737  [c26 26 CL ©d W3 oz | 526 | 21 3
Example 1343 738 |C25 32 C1 N3 O3 258 = 51
Example 1350] 735 [c27 W3L cL WA 62 | 478 | 18 3
Example 1351] 740 [c24 H3L CI N4 05 e | 23 77
Examplc 1352] 741 [c2Z3 H27 €1 M4 04 S 751 26 58
Example 1353 742 |[C24 H30 CL N3 03 § 176 73 P
|Exemple 1358) 743 |C23 W2 C1 W3 s [ 40 | & 51
[Eremore T35 741 [coe mez CL WS o2 T 75 31
e 135?_ 745 |c27 136 CI N3 03 we | 3 50
Example 1357] 746 |C26 H35 CL N4 02 71 77 56
Example 1350] 747 025 W29 CI F3 W3 o3 315 23 71
[Eampre 1359|748 |czsmes clws oz s | 446 2z 52
Example 1360|751 [c2a w0 cL N3 03 | 44¢ | 3 11
[Frempie 1367 752 [c2s W26 CL F6 Ns 03 | 566 7 70
Example 1362 753 [c24 HZ7 C1 N4 03 —455 3 22
IEGRHEB_SEF"_?M_ —c23 ®27 ciz N3 03 | 464 § 29
ErampIc 1364755 |2 A0 CL N3 o4 | 460 3 33
[Exampic 1365 756 [c23 27 cL M4 05 | 475 5 18
Erample 1366| T57 [cs Rz LW o | 41 5 18
[rempie 1367 756 |CZ5 H30 CL W3 05 | 488 B 18
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IExample 1363"_7@ C24 W27 C1 E3 N3 04 514 6 20
PExample 1369| ~ 760 C24 H26 (ii'l N3 03 516 6 18
Example 1370] 161  |c2d H26 ClL F4 N3 03 | ~ 516 3 10
Example 1371] 162  |[c24 H27 CL F3 N3 03 498 2 95
Example 1372] 163 |C23 H28 Cl N3 03 430 7] 95
m 764 |C24 H30 CL N3 02 428 ] 42
Ewampie 1374] 765  |C25 H3Z CL N3 02 Y y) 10 17
JExample 1375 766 C25 H29 C1 F3 N3 02 496 10 42
Example 1376] 167 |C25 H32 CL N3 04'S 506 8 32
Examplc 1377|768 |24 ©20 Br CL N3 02 | 506 T 35
Erampic 1378|765 |25 H25 CL ¥3 N3 03 | 512 3 22
Example 1379 770 |[C25 H28 C1 F4 N3 02 514 3 10
Example 1380] 771 |C25 H28 Cl F4 N3 02 S14 10 37
Example 1381} 772 |C25 H29 Cl F3 N3 02 | - 496 "8 33
Example 1382] 773 |C26 H36 Cl N3 03 474 10 a1
Example 1363] 774  [c23 H30 Cl N3 02 S2 480 12 50
Example 1384] 775 [C27 H38 Cl N3 O3 488 12 57
Example 1385 776  |c29 H34 C1 N3 03 508 12 49
Example 1386] 777 |C24 H29 C1 F3 N3 03 500 22 B7
Example 1387] 778  |c24 H28 C12 N4 04 507 e 1| 22 1|~
[Erample 1388 779 |c2d H2S Ciz N3 02 162 10 46
Example 1369] 780 |C24 H29 Cl Nd 04 473 15 65
Example 1390] 781  [C26 H31 Cl N4 02 - 467 7+ 20
Example 1391 782 C25 H32 Cl1 N3 03 458 8* 23
Example 1392] 783  |C26 H34 C1 N3 03 272 7+ 19
|E=ample 1393] 784  [c26 H31 CI F3 N3 02 510 T 17
Example 1394] 785 - [C26 H34 Cl N3 04 488 — 6% 17
Example 1395] 786 |C24 H28 Cl N3 02 426 22 9
[Example 1396]*787 €25 H30 Cl1 N3 02 440 21 92
EMI 788 |C25 H27 CL E3 N3 02 | 494 4 14
Example 1398I 789 |C25 H30 CL N3 04 S 504 9 35
Example 1399] 790 [C24 H27 C12 N3 02 460 5* 16
Example 1400 791 |C24 H27 C1 N4 04 471 3+ 10
[Example 1401] 792 |c25 H27 Cl F3 N3 03 510 L 16
Example 1402 793 |C25 H26 Cl F4 N3 02 511 g% 16
[Example 1403] 794 |C25 H26 C1 F4 N3 02 512 5% 16
Example 1404] 795 |c25 H27 Cl F3 N3 02 494 6% 21
Example 1405] 796 |c23 H26 Cl N3 02 sz . 478 a* 14
Example 1406] 797 |C27 H36 C1 N3 03 186 ™ 25
m]—'lse Tc29 #32 c1 N3 o3 — 506 3 13
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[example 1408 755 [c24 HZ7 €L F3 N3 03 | 496 3 11
|FrmwTe Tavs] w00 [cat Wz6 c1z W o4 505 5 15
Example 1410] 801 |C26 AZ9 CI W4 02 165 1z 1
Iixample Taa] 802 |c25 H30 C1 N3 03 156 5 s
Example 1412 803 |c26 H3Z CI N3 03 770 e 16
ample 1413] 804 [C26 H29 CI F3 N3 0Z | 506 o 20
[ExampTe 1414] 805 |c26 H3Z CI N3 04 /6 | 15
Example 1415| 806 [c24 W27 BE CL N3 02 506 | 5 TR
Example 141:61' §07 [c27 ®32 CI W5 03 510 | 29.7 quant
Example 1417] 808 |C26 W33 CI N 03 285 | 29.9 quant
Example 1418] 809 |C25 H30 C1Z N4 03 505 36.2 quant
Example 1415 810 |C30 H35 CI W4 01 T51 310 quant
Example 1420 811 |C25 H2S €12 W5 05 550 36,4 quant
Exampie 1421] 812  [c24 H31 CI N4 03 §2 523 3570 58
Example 1422] 813 |C26 H30 CI F3 N4 03 | 538 | 20.5 75
[Exemple 1423 ®17  |cz6 W30 ¢1 F3 N4 04 | 555 32,7 75
Example 1424] 815 |c26 W29 €I ¥4 N4 03 557 75.8 55
Example 516 |C26 H30 CL F3 N4 03 | 538 | 25.3 56
e e fe o ||
Example 18 [c25 H30 Br CL N4 03 551 Z7.1 50
Example $15  |C27 129 CL F6 N4 O3 | 607 13.5 1z
Example 520 |c25 H30 C1 N5 05 516 4.1 51
Example §31 |C24 H26 C1Z N4 05 523 10 56
Example 1 522 |C23 B30 C1 N3 03 52 396 a1 53
Example | 8335 626 H3L CL W4 03 183 E quant
Example 824 |c27 H38 €L N3 of 503 37 83
Example 525 [c29 134 C1 N3 od 531 38 3y
Example 556 |c24 HZ9 C1 F3 N3 o4 516 70 87
Examplc 1436|827 |c2¢ 31 €L W4 63 | 483 3T 73
Example 1037| 828 |C25 HZS C1 F3 W3 of 558 10 56
[exampie 1438] 825 |c25 2 I ¥4 N3 03 530 3 57
Example 1439| B30  |C25.H28 Cl F4 N3 03 530 35 74
[Exampie Tag0| 3T [c2 H29 Br CI N3 03 523 15 98
Example 1441] 832 |c24 W29 ClZ N3 03 178 38 51
Example 1442] 833 |c24 29 CL W4 05 188 38 87
[Example 1443|834 [c25 H29 CL F3 N3 03 | 512 p) 53
Example 1444 835 |c2d H30 CL N3 03 144 73 quant
Example 1445|836  |c25 H3Z CL N3 O3 158 37 A
{Examp1ie T30e| 537 [c25 H29 €I F3 N3 03 517 i1 51
Example 1447‘| 535 |C26 W31 CL N3 04 | 488 31 78
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[pxample 1448] B35 C27 H36 Cl N3 06 53 37 71
[Example 1445| 94z |c27 H30 CI F6 N3 02 578 i7 Y]
Example 1450] 997 (C26 H34 CL N3 02 | 456 7.6% 23
Example 1451| 998 |27 B33 CL F3 N3 02 524 6 15
[Example 1453|999  |c27 H36 CL N3 02 —70 8 24
|Example 1453|1000 [c27 H36 CL N3 03 | 486 5 34
[Exampie 1454] 1001 |c28 H38 CL N3 03 500 T o
Example 1455] 1002 |C27 H33 Cl F3 N3 03 540 9 23
Example 1456} 1003 |C28 H38 C1 N3 02 484 KA 21
Example 1457] 1004 |c28 H38 CL N3 04 516 1T 30
Example 1458] 1005 |C29 HA40 CL N3 05 547 ) 23
Example 1459] 1006 |C30 H4Z CL N3 04 544 8 3
[Example T460] 1007 [c32 HA6 CL N3 05 589 T 17
Example 1461] 1008 |C25 H31 CL N4 03 | 471 25 79
Example 1462| 1009 |C26 H33 C1 N4 o4 501 35 97
Example 1463] 1010 |C27 H35 CL N4 04 515 35 )

Example 1464 1011 |CZ7 H35 CI N4 03 399 32 54
Example 1465] 1012 |C27 H35 Cl N4 05 531 27 — 71
Example 1466] 1013 |C26 H37 C1 N4 06 561 14 37
Example 1467' 1014 |C29 H39 C1 N4 O5 559 T 24 66
Example 1468 1015 |31 HAS CL N4 06 €03 25 65
Example 1460] 1018 [c26 H34 CL N3 04 |  4es 13.0% 38
Example 1470] 1015 |C28 H38 C1 N3 05 532 13.4* 37
Example 1471 1020 |C25 H32 C1L N3 04 474 12.7* 20
!Example 1472] 1021 |C26 HZ26 Cl F6 N3 04 596 13.8% 34
|Exampic 1473] 1022 [c25 H32 C1 N3 04 774 1d.2* 37
'Ei:ample T474] 1023 |c25 H32 CL N3 02 14z i1.5% 32
|E'xamp1e 1475] 1024 |C26 H34 Cl N3 ©O5 504 12.0* 30
[Example 1476] 1025 |c27 H36 C1 N3 04 502 14.7% 37
Example 1477] 1026 |C20 HAO0 CI N3 05 546 13.5% 32
Example 147§r 1027 |[C26 H34 Cl N3 04 488 11.9+* 31
IExample 1479] 1028 |27 H30 CL ¥6 N3 04 610 14.6% 31
Example 1480] 1029 |c25 H32 C1 N3 03 458 12.0% 38
Example 1481] 1030 |C24 H27 Cl F3 N3 03 195 14.0% 35

|Exampie 1482] 1031 [c24 H30 C1 N3 03 244 10.4* — 2%
Example 1483] 1032 |C25 H32 C1 N3 04 174 12.9* 39

Example 1484] 1033 |C25 H32 C1 N3 02 442 —13.3% 37

Example 1485] 1034 |C26 H34 C1 N3 05 504 13.7% 34

[Exampic 1456] 1035 [cZ7 A36 C1 N3 04 502 16.7+ 12

Example 1487] 1036 |C29 H40 C1L N3 05 547 15.5+% 36
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Example _usar_iFsT C26 H34 C1l N3 04 @88 T 36 -
Exanple 1469] 1036 [c27 H30 CI F6 N3 04 | 610 7.5 | 37
Example 1490] 1039 |C25 H3Z CL N3 03 | 458 5.0 11
Exanple 1491] 1040 |C2d HZ7 C1 ¥3 W3 03 a8 | 15.4v 39
Example 1492] 1041 cz4_n:§o C1 N3 03 T 35
[Example 1493 104z [c2Z B26 Bx CL M 02 | 195 [ 10.45 75
Example 1494] 1043 [C22 H26 C12 N4 02 349 .17 29
Example 1495 1044 [C23 m2o cL M4 02 | 425 | 5.2* 11
anmple__ Ta5¢| 1045 |cz3 HZS CL N4 03 | 445 | 1.4 33
Example 1497 1046 [C22 H25 €13 N4 02 183 | 10.0° 25
Ewample 1498] 1047 |c24 W31 C1 M4 o2 443 1z.1% 32
Example 1499] 1048 [c25 133 ¢1 W4 05 505 | 16.1% | 39
Example 1500] 1049 |c23 H28 Br CIL N4 02 507 12.0% Z5
fexampie 1501] 1056 |c28 H38 ClL W3 04 516 | 35,2 | quant
[Example 1502] 1051 [c28 H38 C1 N3 02 184 34.0% quant
Example 1503] 1052 |29 H40 C1 N3 05 YT 14.5% 35
[E=emp1e 1504|1053 |30 B4z <1 WS o4 544 | 11.8% 37
Vex=mpie 1505|1054 |c32 W46 CI W3 05 588 13.2% 31
[Eeme o TS [ mo s ed | 530 | 445 | qemne
VExample 1507] 1056 [C30 H36 CI FE N3 04 | 652 | 46.0% | quant
{Eample 1508] 1057 |czo Wes CI W5 03 | 500 T 1127 32
|Examele 1509 1056 [c27 H36 CL N3 03 86 355 | quant
[E=smp1e 1570 1055  [c27 H33 C1 3 W3 03 10| 41.4% quant
Example 1511] 1060 |C29 H40 CL N3 04 | 530 —13.6* 37
[Ex=mpie 1512] 1061 |c30 H36 CL F6 W3 04 52 a2+ quant.
Example 1513] 1062 |C28 38 CL N3 03 500 35.5% quant
|Exampie 1514| 1065 |c27 W36 CI N3 03 | 486 | 12.0% 35
|Exanple 1515] 1064 |C27 H33 C1 F3 N3 03 540 37.8% | quant
Example 1516] 1065 |C28 H38 CL N3 04 516 1.3+ 34
[Example 1517| 1066 [C28 H38 CI N3 02 184 30.7% 90
Example 1518] 1067 |C29 HAD CL W3 05 516 | 13.6% 37
Example 1519] 1066 |30 A2 CL N3 O4 54 L 35
Example 1520] 1069 |C32 H46 CL N3 05 565 4.1 35
Example 1521 1070 |29 B34 CL N3 03 52 | 572 36.3 33
|E=pTe 1532 1071 |c32 H35 ¢l N4 o3 559 | 39.6 38
Example 1523| 1072 |C33 H4Z CL N3 o4 580 0.5 98
[Exampie 1524] 1073 |35 H38 CL N3 04 800 | 40.5 Y
Example 1525 1074 |C30 H33 CL F3 N3 04 592 | 38.7 51
Example 1526] 1075 |C3L H33 €1 ¥3 N3 of 04 3 7
|remple 1527] 1076 |c30 H33 cI M 05 | 565 3.5 | o4
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Example 1528 1077 |c31 H33 CL F3 N3 03 588 35.8 84
Emample 1525|1078 |C30 H34 CIL N3 O3 520 34.7 53
Example 1530] 1079 |C31 H36 CL N3 O3 534 36.4 quant
Example 1531] 1080 [C32 H38 Cl N3 04 564 39.3 97
|Example 1532] 1081 |C35 4O CI N5 06 ~ 610 45.5 | quant
[E=ampie 1533] 1082 [C28 H36 CL N3 O3 198 7.1% 10
Example 1534] 1083 |C28 H36 CL N3 03 158 §.4% 16
Example 1535] 1125 |C30 H3Z ClZ N4 05 599 3.4*

Ewample 1536] 1126 |C30 H3Z Br Cl N4 O5 644 ~3.4%

Example 1537] 1127 |C32 H35 CI M 03 559 1.6%

Example 1538] 1128 |C31 H32 CL F4 N3 03 606 7.3% 10
Example 1539] 1129 |C31 H3Z C1 F4 N3 03 06 5.9% 14
Example 1540] 1130 |C30 H33 Br Cl N3 03 559 5.7+ 13
Example 1541] 1131 |C30 H33 C12 N3 03 554 6.4% 16
Example 1542] 1132 |C31 H33 C1 F3 N3 03 | 588 §.3% 15
Example 1543)| 1167 |c27 H34 C1 N3 03 184 —1.8* r)

*Yield of TFA salt.

Example  1544: P:epa:at:.cn of  1-(4-Chlorobenzyl)~4-[{N-(3,5- _

bis (tr:.fluo:omethyl )benzoyl) glycyl }am:.nemethyl] piperidine {Compound No.
1213). _ : o | |

A solutién of 3,5-bis ({trifluoromethyl)benzoyl chloride (0.058 mmol)} in
dichlorcmethane (1 mL) was added to a mixture of 1-(4-chlorobenzyl)-4-
{{glycylamino)methyl)piperidine (0.050 mmol) and piperidinomethylpolystyrene
(58 mg) in chlorcoform (0.2 mL) and dichloromethane (0.75mL). After the reaction’
mixture was stirred at room temperature for 2 h, methanol (1.0 mlL) was added
and the mixture was stirred at rooﬁ temperature for 30 min. The reaction mixture
was loaded onto Varian™ SCX column, and washed with CH;OH (16 mL). Product was
eluted off using 2 N NH; in CH;0H (6 mL) and concentrated to afford 1-(4-
chlorobenzyl) -4-[{N- (3,5~ |

bis {trifluoromethyl)benzoyl)glycyl}aminomethyl]}piperidine (Compound No. 1213}

(24.0 mg, 90%): The purity was determined by RPLC/MS (100%); ESI/MS m/e 536.2
(M'+H, cz,.nulcwsmoz) .

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

and yields are summarized in Table 28.
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Table 28
TCompound | Molecular Formula |ESI/MS m/e|Yield (mg)]¥ield (%)
No. . s : '
anmple 1545] 1214 |C23 H24 CL F4 N3 03 | 486:2 . 22.2 RS
Example 1546] 1215 |C22 H24 C13 N3 02 167.9 20.9 89
Example 1547] 1216 [C22 Hz4 Cl F2 N3 02 | 436.0 19.3 89
Example 1548: Preparation of 4-[(N- (S—B:onb—l-s

methylbenzoyl) glycyl)aminomethyl]-1-(4-chlorobenzyl) piperidine (Compound No.
1113). _ : - | _
A solution of 1-(4~-chlorobenzyl)-4-{ (glycylaﬁino)methyl)piperidine
{(0.050 mmol) in CHCl; (1.35 mL) and tert-butanol (0.15 mL) was treated with
3-bromo-4-methylbenzoic acid (0.060 mmol), diisopropylcarbodiimide (0.060
mmol), and HOBt (0.060 mmol). The reaction mixture was stirred at room
temperature for 15 h. The mixture was loaded onto Varian™ SCX column, and washed

with CH;OH/CHCl; 1 1 (12 mL} and CHsOH (12 mL}. Product was eluted off using

2 N NH_», in CH30H [5 mL) and concentrated “to "afford™ 4 [{N-(3-bromo-4—""'

methylbenzoyl)glycyl}am:.nomethyl} 1—(4-chlorobenzy1) p:l.pendlne {Corpound Now
1113) {16.1 mg, 65%): The purity was determined by RPLC/MS (95%); ESI/MS m/e

494.0 (Cs3H.3;BrClN;O;) .

Examples 1549-1619.

The compounds of this invention were synthes:Lzed pursuant to methods of
Example 1548 using the correspond:.ng reactant respect:.vely. Preparative TLC,
if needed, afforded the desired material. The ESI/MS data and vields are
summarized in Table 29.

Compound No. 1422 was obta:.ned as byproduct of Compound No. 1418: 5.6

mg, 25% yield; ESI/MS m/e 447.2 (CzH2;ClN0.S).

Table 29
Compound | Molecular Formula [ESI/MS m/ei{Yield (mg)] Yield (%)
No. . .
E_xample 1549' 1114 czsz4B:Cl£N3og 4986.0 20.2 81
Example 1550] 1115 |CzzHz4ClzFN:Oz 452.2 18.6 82
|Example 1551] 1116  [CzsH27ClIN3O; 539.1 21.9 B1
Example 1552] 1117 |C23H27CLN,O4 , 459.2 —18.7 81
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Example 1553] 1187 [CzsHzrBECINsO; 131.0 22.1 50
Example 1554] 1188  |Co4HzCiN.O; 155.2 17.2 76
Example 1555| 1189  |CaszsCiN.O; 165.3 711 50
Ex}zm# 1190 |C2:Hz6CLEN,O; 433.2 20.4 94
Example 1557] 1241  |Czsfz«ClFsN:Oz 502. 0 22.5 50
Example 1558] 1242  |CasMziCLEN:O; 432.2 21.2 98
Example 1559] 1243  |CafinCLiN:Oz 48.0 21.6 96
Example 1560] 1244 |CyH26C1INJO; 541.0 26.4 98
Example 1561] 1245 |Cz;HosClFzNOz 451.0 21.3 94
Example 1562] 1246 [CziHz/CINGO; 403.2 19.4 96
Example 1563] 1247 [CzeH30ClN30:5 524.0 24.7 Y
Example 1564] 1248 |CyHzCLN4Os 461.0 20.7 90
Example 1565 1282  [CzsHz¢ClFaN.Os 523.2 25.0 96
Example 1566] 1283 |Ca3Hp7C1,N303 464.2 12.2 53
Example 1567] 1284  |CzzHzsBICIN:O; 196.0 74.1 97
Example 1568] 1285 |CozBz5ClzNs0; 150.2 21.8 97
Egample 1569' 1342 Cz2H24,BrCl N;0; 514.0 27.2 quant
Example 1570f 1343 |Cz3HzCl,N30; 448.0 21.4 95
Example 1571] 1344  |CzzH24Cl2IN;0; 560.0 27.0 96
Example 15721 1345  |Cp3HzeC1N:0; 130.2 33.8 quant.
Example 1573{ 1346 CazH25C1IN;O5 542.0 29.4 quant
Example 1574] 1350  |CziHzeCIN30:S 420.0 13.0 62
[Frample 1575 1354 [CarMizeBrCING: 537.2 5.2 19
[Example 1576] 1358 |Cz3Hz6CANsO; 440.2 21.8 99
Example 1577] 1363  |CroH;:CloE5N:0; 502.0 20.0 50
Example 1576 1384  [CroHzsBICIN:;S 186.0. 21.0 87
[Example 1579] 1385 [CrafiasClN:O6S 540.2 23.8 86
|[Example 1580] 1386  |CzsH30CLN30; 476.0 20.0 84
Example 1561 1414 |Cz¢HzsClzN40s 491.0 0.8 3
[Example 1582 1418  |CrHzeCIN:O;S 172.0 16.4 44
Example 1583| 1436 |C29 H30 C1 N3 03 504.2 26.8 quant
anmple 1584] 1600 |C23 H26 CL F3 N4 02 483.2 16.5 68
[Example 1585 1601 |C23 H26 CL F3 N4 03 493.0 20.0 80
[Example 1586] 1602 |C21 H24 Br CL W4 02 481.0 16.1 75
Example 1587] 1603 [C21 H24 Cl2 N4 02 435.0 5.5 25
Example 1588] 1604 [C27 H30 Cl N3 03 492.0 18.6 76
|Example 1585 1605 |c21 H27 C1 N4 02 415.2 18.1 87
Fxample 1500f 1609 |C23 H25 N3 02 S 500.0 18.3 73
Ewample 1551 1659 |C22 126 Ci12 W4 02 449.0 366.0 83
lﬁxample 1592] 1664 |[C24 B29 F3 N4 O2 S 495.2 13.7 55
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Example 1593] 1665 |C24 29 F3 N4 03 5 SIT.2 | 14.9 58
Example 1594] 1666 |C23 W26 F2 N4 O2 § 163.2 12.9 56
667 |c22 W27 BrZ N3 O3 542 76,1 96
—[C22 H30 ¥2 N4 02 ~a15 22.9 quant
24 ®31 F N4 02 427 74,0 qaant
C24 H3L I N4 02 T35 28.1 quant
Cz5 H31 ¥3 N4 03 353 76.8 quant
"[c25 H31 £3 W4 02 178 24,7 qaant
~[C24 H29 Br CL N3 02 | 508 24.9 38
[Exampie T30 H2Z Br2 F N3 03 | 532 25.6 56
Example 1603] 1675 |[C22 H25 F3 N4 02 435 21.5 99
Example 1604| 1676 |C22 H26 EZ N4 02 17 21.4 quant
IEx—aerle 1605|1677 |22 B26 Br F N4 02 479 —23.4 38
Example 1608| 1676 [C22 H26 F I WA 02 525 Z7.1 quant
[Exampie 1607| 1679 [c2z 26 CI F N4 02 133 20 quant
]_?;xample 1608[ 1680 C23 H26 F4 N4 03 283 25.5 “quant
Example 1609] 1681 |23 H26 F4 M4 02 267 23.2 35
lExample _161_.0F 1682 CZi H26 Br C1 F N3 O 498 . - 24.2 98
xample 1611 1683 [c27 H28 Br2 N4 04 633 31.8 quant
Fxample 1612| 1664 |C20 H31 FZ N5 O3 536 “38.3 | quant
Iixa:rple 1613 1665 [c28 H32 F N5 03 518 3T.T quant
[Example 1614] 1666 |c2o H32 Br N5 03 578 25.6 quant
Example 1615] 1687 |[C29 H32 I N5 03 626 32.4 guant
Fﬁxample 161# 1686 |C20 H3Z C1 N5 03 532 28.2 quant
Example 1617] 1689 |C30 H32 F3 N5 04 5864 | 3L.7 quant
Ewample 1616] 1650 |C30 H3Z F3 N5 03 | 568 30.6 quant
|[Exempie Te1s| 1691 [c25 H30 Br Cl N4 03 ~555 31.4 quant

For example, Compound 1245 and 1600 showed the following NMR sp'ec.tr_a.
Compound No. 1245: 'H NMR (270 MHz, CDC13) & 1.20-1.97 (m, 7 H), 2.80-2.86

(m, 2 H), 3.19 (t, J = 6.5 Hz, 2 H), 3.43 (s, 2 H), 4.02 (d, J = 5.3 Hz, 2 H),
5 5.52 (br s, 2 H), 6.44 (d, J =11.9, 6.6 Hz, 1 H}, 7.02 (br s, 1 H), 7.21-7.32
(m, 5 H). '

Compound No. 1600: 1H NMR (270 MHz, CDCl;) § 1.25- 1.97 (m, 9 H), 2.82-2.87

{m, 2 H), 3.21 (t,J—65Hz,2H),344 (s,2H),406 (d, J-51Hz, 2 H),

Example

1620:

Preparation

304

5.98 (br s, 1 H), 6.71 (d,J—83Hz,1H),68'7 (brs,lH),"IZG (s, 4 H),
10 ,743 (dd,J-SSHz, ‘1 H)Y, 7.64 (s, 1 H).
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isopropylphenylsulfonyl)glycyl }aminomethyl]piperidine (Compound No. 869).

A -solution of 1-{4-chlorocbenzyl)-4-{(glycylamino)methyl]piperidine
(14.8 mg, - 0.05 mmol) in CHC], (2 mL) | was treated. with
{piperidinomethyl)polystyrene resin (28 mg, 2.8 mmol/g), 4-
isopropylbenzenesulfonyl chloride (1.5 equiv.) and stirred at 25 °C for 16 h.
{(Aminomethyl)polystyrene was added to scavenge the residual sulfonyl chloride
and the reaction mixture was stirred at 25 °c for 16 h. Filtration and
concentration afforded _ 1-(4-chlorobenzyl)-4-[{ (4~
isopropylphenylsulfonyl)glycyl}aminornethyl]pipéridine - {compound No. 869)
(22.1mg, 928): The purity was determined by RPLC/MS (863) ; ESI/MS m/e 478 (M'+H,
C23H32C1N3058) .

Exanples 1621-1627.

The compounds of this invention we}:e 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 i
Compound | Molecular Formula |[ESI/MS m/e|Yield (mg)| Yield (%)
Example 1621] 865 C22 H28 Cl1 N3 03 s 450 16.2 72
Examp'le 1622 866 C22 H25 C1 F3 N3 O3 5 504 8.8 35
Example 1623 867 C23 H24 C1 F6 N3 03 5| 572 B.0 28
Example 1624 868 C23 H30 C1 N3 03 § 464 5.6 41
[Example 1823 870 [C22 H28 CL N3 O3 S 450 B.5 39
Example 1626 871 C25 H34 Cl N3 03 § 492 11.1 45
Example 1627 872 C21 H26 C1 N3 03 S 436 9.6 | 44

Example 1628: Preparation of  1-(4-Chlorcbenzyl)-4-[{2~(3- (4~
trifluotoméfhylphenyl) uzreido) acetyiamino Jwethyllpiperidine (Compound No.
852). '

A solution of. 1-(4-chlorobenzyl)~4~{ (glycylamino)methyl}piperidine
(14.8 mg, 0.05 ‘mmol) din CHCl; (2 mL) was treated with
(pipe ridinomethyl)polystyrene resin (28 mg, 2.8 mmol/qg), 3~
(trifluorométhyl)phenyl isocyanate (1.3 equiv.) ahd stirred at 25 °C for 16 h.
(Aminomethyl)poiystyrene was added to scavenge the residual isocyanate and thé

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

805
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afforded
trifluoromethylphenyl)ureido)acetylamino}methyl]piperidine

1-(4-chlorobenzyl)-4-[{2- (3~ (4~
(19 mg, 78%)
{compound No. 852): The purity was determined by RPLC/MS (92%); ESI/MS m/e 483

{M'4+H, Ca3HysClF;N,0z) .

- 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

COnlxqpound Molecular Formula ESI/MS m/e|Yield (ﬁg_) Yield (%)
o.
Example 1629' 851 - '|C23 H26 Cl1 F3 N4 02 483 - 13.2 55
: Exa_mple 1630} 853 C22 H27 Cl N4 02 416 8.5* 32
Example 1631 854 C23 H29 Cl1 N4 02 429 11.4* 412
Example 1632 855 C23 H29 Cl N4 02 429 10.1* 37
Example 1633' 856 C24 H29 Cl N4 03 457 10.3* i 36
gxample 1634' .857 CZ3.H29 C.l. N4 03 445 10.?* 39
[Exampie 1635 650  |c2s H2D CL NA 03 745 8 6% 31
Example 1636] - B5¢9 C22 ‘H26 Cl2 N4 02 449 11.0* 39
IExample 16§=I|'> - 860 C23 H26 Cl N5 02 -440 9.2* . 33
JExample 1638' 86l C22 H27 C1 N4 O S 431 | 13.3 62
Example 1639' 862 C23 H29 ClL N4 O S 445 15.3 69
Example 1640] - 863 €23 H29 Cl .N4 02 s . 461 14.7 64
IETxample 1641 864 C23 H29 C1 N4 O2 s 461 -13.1 . 57
*Yield of TFA salt.
Example 1642: Preparation of 1-(4-Chloxrobenzyl) -4-[{N=-(3-

ethoxybenzoyl) -n-phex_:ylala.nyl}aminomethy;l_.]pi_pe:_:i.diné (Compound No. 2081).

A solution of 1-(4—c_hlorobenzyl)-4- (aminomethyl)piperidine {100 mg)} in
CHCl; (3 mlL) was treated with Et3N (0.090 mL), N-(tert-butoxycarbonyl)-p—
phenylalanine (122 mg), EDCI (89 mg) and HOBt (62 mg}. The reaction mixture
was stirred at room tempe.fature .for 17 h. The reaction mixture was washed with
1. N aqueous NaOH solution (2 mL x 2) and brine (2 mL). The orgéhic layer was
‘dried ~afford 1~ (4-chlorcbenzyl)-4~[{N~(tert-
_buto_xycarbonyl)-D-phenylalany;)a_minoxnethyl]-piperidine. _ . .

The 1-(4~-chlorcbenzyl)-4~[{N-(tert-butoxycarbonyl)-p-

concentrated

and to

resulting
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Hoonrl

phenylalanyl]ami'nomethyllpiperi'dine was dissolved in methanol (5 mL) and 4 N
HCl in dioxane (1.5 mlL) was added. The solutﬁ'.on was stirred at room temperature
for 19 h and concentrated.

A solution of the resulting materiei end 3-ethoxybenzoic acid (80 mg,
0.48 mmol) in CHCl; (1 mL)was treated with .Et3N (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 agueous NaOH solution .(1. 5mL x 2) and brine
(1.5 mL). - The organic layer was dried and concentrated. Column chromatography
(Si0;, CHCla/MeOH = 95 : 5) afforded 1-(4-chlorobenzyl)-4-[{N-(3—
ethoxybenzoyl)-D-phenylalan_yl}aminomet'hyl]_piperidine (Compound No. 20891)
{183.5 mg, 82%): The purity was determined by RPLC/MS (99%); ESI/MS m/e 534.0
(M*+H, C3;H3eC1N;03) . '

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

and yields are summarized in Table 32.

Table 32
Compound | Molecular Formula |ESI/MS m/e]lYield (mg)| Yield (%)
Example 1643] 2NO°9‘2 C33 H37 Cl N4 03 572.8 | 152.9 64
Example 1644 2093 027 H36 C1 N3 03 s 515.0 177.4 82
Example 1645] 2094 {C29 334 .Cl N3 03 s 539.9 164.4 73
Example 1646] 2095 [C28 H38 CL N3 03 500.0 135.1 66
Example 1647] 2096 |31 H4Z CIL N3 O3 540.0 T61.7 | 71
Example 1648' 7057 |c27 H36 CI N3 03 485.8 157.8 78
Fﬁxample 1649' 2098 C31 H35 Cl2 N3 03 567.9 172.2° - 72
[Example 1650] 2099 |C30 H34 C1 N3 03 519.8 - 144.7 66
Example 1651] 2100 |C32 H38 C1 N3 04 564.0 181.5 71
Example 1652] 2101 |C36 H_42'c1 N3 04 639.9 192.3 72
Example 1653] 2103 |C33 H40 Cl N3 04 577.8 159.9 66
Example 1654] 2104 |C28 H36 Cl N3 05 | 530.1 99.7 45
Example 1655] 2115 |C27 H36 C1 N3 O3 ~4686.2 122.9 60
Example 1656] 2116 [C28 H38 Cl N3 03 - 500.1 118.3 57
Example 1657§ 2117 |{C28 H34 Cl N5 03 524.1 98.3 45

Reference Example 29: Preparation of 1-( texrt-Butoxycarbonyl)-4~[{N-
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(3- (trifluorcmethyl)benzoyl) glycyl jamincmethyl lpiperidine.

' N-{3- (Trifluoromethyl)benzoyljglycine (4.22 g, 17.0 mmol), EDCI (4.25
g, 22.1 mmol), 1-hydroxybenzotriazole hydrate (2.99 g, 22.1 mmol) and EtsN (1.72
9 were added to a  solution  of  1-(tert-butoxycarbonyl)-4-~
{aminomethyl)piperidine (4.03 g). in dry CH,Cla '(.20'0'm_L) . 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 extraéfed with CH,Cl, '(2 x 50 mL). The combined extracts

were washed with H.0 (2 x 50 mL), brine (50 mL) and dried (MgS0,). The solvent
was removed 'unde'i reduced pressizfe to afford an yellow oil which was purified
by column chromatography (SiO., 76%- EtOAc-hexane) to give 1-(tert-
butoxycarbonyl)-1-[{ N-{3- ' - '
(trifluoromethyl)benzoyl}glycyl)aminomethyl]lpiperidine as a white solid (6.39
g, 858): H-NMR (CDCl;, 300 MHz) §1.4 (s, 9 H), 1.0-1.8 (m, 5 H), 2.6-2.8 (m,
2 H), 3.15~3.3 (m, 2 H), 4.0-4.3 (m, 4 H), 6.6-6.7 {m, 1H), 7.64 (s, 1 H), 7.60
(ad, 1 H, J=7.2, 7,2 Hz), 7.79 (4, 1B, J=7,2 Hz), 8.0 (d, 1 H, J= 1.2 Hz),
8.11 (s, 1 H); The purity was determined by RPLC/MS (978) ; EST/MS m/e 444.3 (M’+H,
Cz1H2F3N304) .« ' '

Reference Example 30: Preparation of 4-[{N~(3-
(Trifluoromethyl)benzoyl)glycyl }aminomethyl lJpiperidine. . _
| A solution of ' 1-(tert-butoxycarbonyl) 4-[{N- (3;-
[tr:.fluoromethyl)benzoyl)glycyl)amnomethyl]plperld.me (2 29 g, 5.16 mmol} in
CH;OH (40 mL) was treated w:.th 1 N HC1-Etz0 (55 mL). The reaction mixture was

‘stirred at 25 °C for 15 h and the solvent was removed under reduced pressure.

2 N aqueous NaOH solution (100 mL} was added to the reaction mixture and the

mixture was extracted with EtOAc (3 x 100 mL}. The combined extx:a_c_\':'s' were washed
with brine and dkied {K2CO3) . The solveﬁt was removed under reduced pressure
to afford a white solid which was p\_itified by_éolurqn chromatqg::aphy {s8io,,
CH30H/CH,CL,/EtsN = 7/6/1)) to . give  4-[{N-(3-
{trifluoromethyl}ibenzoyl)glycyl)aminomethylipiperidine as a white solid (1.27

g, 72%): The purity was determined by RPLC/MS (s8%) ;- ESI/MS m/e 344.1 (M'4H,

C1eH20F3N202) .

) EMle 1658: Preparation of 1-{3- (Trifluoromethoxy)benzyl}~4- [{n-
(3-¢( t:ifluoromthyl)benzoyl) glycyl}amnmthyl]p;perxdzne (Compound Neo. 927) .

A solut:.on ‘of 4= [N- (3~

{ trifluo romethyl) benzoyl) glycyl}aminomethyl] p:.per:.d:.ne (19.9 mg, 0.058 mmol}

in CH3CN (1.0mL) and (p:.per::.dlnomethyllpolystyrene (55 mg, 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 isocyaﬁate (6.9 mg, 6.048 mmol) was added to the cooled reaction mixture
and the mixture was stirred at 25 °C for 1 h. The reaétion mixture was loaded
onto Varian‘_m.SCX column and washed with CH;0H (20 nmL). Product was e.luted off
using ._2 N NH; in CH3O0H (6 mL) .and concentrated to afford 1-{3-
(trifluoromethoxy)benzyl}-4-[ (N-(3- _
{(trifluoromethyl)benzoyl)glycyl)aminomethyl]piperidine (éompound No. 92"7)
(22.8 mg, 91%) as a pale yellow oil: The purity was determined by RPLC/MS (99%);
ESI/MS m/e 518.1 (M'+H, CpHysFeN30s3).

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
Ca?ound Molecular Forlﬁula ESI/MS m/e{Yield (mg)]| Yield (%)
. [+ % L. . .
Exanple 1659] 875  |C23 H26 F3 N3 02 434 53 10
Example 1660] 676  [C23 H25 Br F3 N3 02 512 1.3 23
Example 1661] 877  |c24 H25 F3 N4 02 159 11.3 68
Example 1662| 878  |c23 H25 F3 N4 o4 . | 479 573 18
Example 1663| 684  |c25 H2O F3 N4 03 . 191 10.8 61
Example 1664] 6685 |C24 H28 F3 N3 04 S 512 9.0 a9
Example 1665] 886  |C23 H25 F4 N3 02 152 . 12.7 78
Example 1666] 867  [C24 H25 F6 N3 02 — 502 3.9 77
Example 1667| 888 |C23 H26 F3 N3 03 350 11.5 71
|Example 1668] 889  [C20 H30 F3 N3 02 510 12.4 68
Example 1669] 890 |c27 Hzé F3 N3 02 464 12.0 69
Example 1670] 691  |c23 H24 CLZ F3 N3 02 502 1.4 63
Example 1671] 892 |C24 H28 F3 N3 03 468 | 11.7 70
Example 1672] 893  |C24 HZ26 F3 NS5 05 532 13.9 74
Example 1673] 854 |c26 H32 F3 N3 03 752 11.3 54
Fx_ample 1674| 895 |c24 H28 F3 N3 02 448 1.8 30
Example 1675| 896 |C24 H25 F3 N4 02 459 17.5 quant
Example 1676 897 |C24 H26 F3 N3 04 478 5.2 57
Example 1ﬁ7|‘ 898 |c24 H26 3 N3 o4 178 579 T

809
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.Example 1711 'Pxeparation of 1—{4?(Dimethylémino)henzyl}-4-[{Nh(3-

(trifluoromethyl)benzoyl) glycyl)aminomethyllpiperidine (Compound No. 937).

A ) ) .
(triflucroﬁethyl)benzoyl)glycyl)aminomethyl]pipexid;ne {(20.0 mg, 0.0S8 mmoi)

~ solution

of

4-[{N-(3-

in CH;OH (1.0 mL) and NaBH,CN (16.5 mg) were added to a solution of 4-

310

* PCT/US98/23254
Example 1678] 899  |c24 H28 F3 N3 03 161 13.7 52
Example 1679] 900  |C25 H2B F3 N3 04 452 18.6 qaant
Example 1680] 901 [c29 H30 F3 N3 02 510 13.7 75
Example 1681] 902  |C23 H24 F3 N5 06 534 5.6 57
Example 1685] 903  [C25 H30 F3 N3 04 191 1.0 79
Example 1683 006 .|[C25 H30 F3 N3 02 162 T11.2 7
Example 1664] 907 — |C31 H34 F3 N3 02 ~ 538 19.6 75
Example 1685] = 908  |C30 H31 F3 N4 03 553 30.4 76
xample 1686] 909  [C30 H31 F3 N4 03 553 12.6 63
|[Eramete Tew7| ~5T0 [ozs ma o1z s ws 02| S0z 11.0 G
Example 1688 911 |c23 H25 CL £3 N3 02 168 20.2 89
Example 1689| 912 [c23 W24 BiZ F3 B3 O2 550 20.2 55
Example 1600] 013 |24 H28 ¥3 N3 03 464 12.6 76
[Example 1691] 914  |C30 H3Z FS N3 03 540 i3.5 72
Example 1602] 915 |C24 H26 F3 N3 03 164 8.3 25
Example 1603] 016 |C22 H25 F3 N4 02 235 | 2.5
Example 1694] 917  |C22 H25 F3 N4 02 235 2.7
Example 1605] 918 |26 H30 F3 N3 o4 506 3.9 22
Example 1696] 919 |C24 H28 F3 N3 02 248 5.9 99
Example 1657] 920 |C24 W25 F6 N3 03 518 56.3 51 T
Example 1698 921 |C27 H28 3 N3 02 284 15.5 89
Example 1695] 922 C20 136 F3 N3 02 398 7.3 51
Example 1700] ~ 923  |C29 H29 C1 F3 N3 02 544 1z.5 a8
Example 1701] 528  |C24 H25 F6 N3 03 518 21.4 3
Example 1702] ~ 929 |24 H28 F3 N3 02 5. 180 23.7 quant
Example 1703] 930 |C24 H2B F3 N3 02 445 21.3 89
lﬁample 1704] 931 |c24 H25 F3 N4 02 459 21.4 57
Example 1705] 932  |C23 H24 C1 F3 N4 04 513 5.6 63
Example 1706] 933 ~ |C24 HZ2B F3 N3 02 448 16.6 77
[Exampie 1707] 934 |c2z H2S5 F3 N4 O2 135 | 18.0 i3
[Example 1Zosl 535 [C23 H25 F3 N4 04 175 15.1 65
Example 1709 936 [C23 H25 F3 NA O4 279 5.4 &7
Example 1710] 1615 |C24 H25 E6 N3 OZ 5 534.2 26.3 55
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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. CHséN (2.0 mL) and phenyl isocyanate (6.9 mg, 0.048 mmol)
were added to the solid and the mixture wés sﬁirred at 25 °C for 1 h. The reaction
mixture was loaded onto Varian™ SCX column and washed with CH;0H (20mL). Product
was eluted usin_g 2 N NH3;—CH3;0H (6 mL) and the eluant was concentrated to affprd
1- (4- (dimethylamino)benzyl)-4~[{N~-(3- )
(tzifluoromethyl)benzoyl)glycyl}aminomethyl]piperidihe (compound No. 937) as
a pale yellow oil (13.5 mg, 49%): The purity was determined by RPLC/MS (878%);
ESI/MS m/e 477.3 (M'+H, CzsH31F3NO2)

‘Examples 1712-1729. . .

The compounds of this invention were synthesized pursuant to methods of
Example 1711 using the corresponding reactant respectively. Preparative .TI.C
(5i0z), if needed, afforded the desired material. The ESI/MS5 data and yields

are summarized in Table 34.

Table 34
Compound | Molecular Formula |ESI/MS m/e|Yield (mg)| Yield (%)
No.
Example 1712] 879 |C24 H26 F3 N3 04 478 13.0 62
Example 1713] 880 |C24 HZ26 F3 N3 04 278 16.3 78
Example 1714] 881  |C23 H25 Br F3 N3 02 | 512 1.4 51
Example 1715] 882  [C29 H30 F3 N3 O3 526 13.4 58
Example 1716] 883  |C23 HZ5 ClL F3 N3 02 468 7.9 39
Example 17?‘ 904 |C23 H26 F3 N3 03 450 3.3 17
Example 1'7Ts| 905 |C21 H23 F3 N4 04 § 485 27.7 98
[Example 1719| 938 |C23 H24 Cl. F4 N3 02 486 8.6 30
Example 1720] 938  [C23 H24 CL ¥3 N4 04 513 11.0 37
Example 1721] 640  |C23 H26 F3 N3 03 250 5.5 21
Example 1722 041 |C24 H24 Cl F6 N3 02 536 11.2 36
Example 1723] 087 . |C30 H32 E3 N3 02 524 17.5 76
Example 1724] 1445 |c25 H30 F3 N3 02 365 | 2.6 80
Example 1725| 1450 |C26 H32 F3 N3 02 176 23.5 85
Example 1?"@2—'@1 H35 F3 N4 02 505 5.1 — 17
Example 1727] 1453 |C26 H32 F3 N3 03 492 22.0 77
Exanple 1728] 1454 |C25 H30 F3 N3 03 178 | 21.4 T
Example 1729] 1456 |C25 H28 F3 N3 04 152 23.8 83
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Example 1730: Preparation of 1-{3-Hydroxy-4-methoxybenzyl}-4-[{N-(3-
(t::.fluoromethyl)benzoyl)glycyl}mnmthyl]p:.per:.d:.ne ((:ompound No. 1452) .

To a " solution . of 4-[{N-(3-
(.'trifluoromethyl)benzoyl)'giycyl)aminomethyl]piéer’idine (20.0 mg, 0.058 mmol)
and 3-hydroxy-4-methoxybenzaldehyde (33mg)in 5 $ CH;COOH/CHyOH (1.0nL) was added
NaBH;CN (16.5mg)in 5% CH;COOH/CH3;0H (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;0H (15 mL). Product was eluted using 2 N NH;-CH3;0H (5 mL) and
the eluant was concentrated to afford. i-{3-hydr6xy—4-¥methoxybenzyl}—4-—[{N-
(3~ (txifluoromethyl)benzoyl) glycyl)aminomethyll}piperidine (Compound No. 1452)
(25.8mg, 92%): The purity was determined by RPLC/MS {918) ; ESI/MS m/e 480 (M'+H,

C24H2sF3N304) .

Examples 1731-1733.
The compounds of this invention were synthesized pursuant to methods of

Example 1730 using the corresponding reactant respectively. The ESI/MS data

and yields are summarized in Table 35. S : e e

Table 35
Compound | Molecular Formula . |[ESI/MS m/e|Yield (mg)]|Yield (%)
- No. o g _
IExampl_e 1731 1455 C24 H2B F3 N3 04 480 24.0 86
Exampie 1732 1647 C27 H34 F3 N3 02 490.2 ~ 23.6 96
Example 1733 1649 C26 H32 F3 N3 02 476.2 23.1 97

Example = 1734: Preparation of - 1-(4-Benzylbenzyl)~-4-[{N-{3~-
(tr:.fluo:omethyl)benzoyl) glycyl}amnomethyl]pzpen.dxne (Compound No. 926).

A solution of methanesulf.onyl chlor:.de (4.2 mg, 0.037 mmol) in CHCl; (1.0
_mL) and (p:.perld:.nomethyl)polystyrene (54 mg, 2.7 mmol base/g res;Ln) were added
to a solution of 4_—(benzyl)benzyl alcohol (8.7 mg, 0.044 mmol) in CHCl; (1.0
mL). The reaccién mixture was stirred af 25 °C for 15 h. A solution of 4-
"[{N-(3-(trifluoromethyl) be;_x_zoy,l) glycyl}aminomethyl]) pi:p_eridine (15 .1mg, 0.044
mmol) in CH,CN (1.0 mﬁ) and KI (2 mg) were added to the reaction mixture and
the mixture was stirre’d_atIGS °c for 5 h. Phenyl isocyanate (5.2 mg) was added
to tl_xe cooled reaction mixture and the mixture was st_:irred at 25 °C for 1lh.

The reaction mixture was loaded onto Varian™ SCX column and washed with CH30H
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(20 mL). Product was eluted off using 2 N NH; in CH;OH (6 mL) and concentrated
to ' : ] afford 1-({4-benzylbenzyl)-4-[{N-(3-
(trifluoromethyl)benzoyl)glycyllaminomethyl]piperidine (compound No. 926) as
a pale yellow oil (5.6 mg, 29%): The purity was determined by RPLC/MS (94%);

ESI/MS m/e 524.1 (W+H, C30H32F3N302) .

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

A solution of 4-(aminomethyl)-1-{tert-butoxycarbonyl)piperidine (3.54
g, 16.5 mmol) in CH,Cl, (80.mL) was treated with Et;N (2.8 mL, 20 mmol), N-

- {(benzyloxycarbonyl)glycine (3.77 g, 18 mmol), EDCI (3.45 g, 18 mmol) and HOBt

{2.43 g, 18 mmol). After the reaction mixture was stirred at room temperature
for 15 h, 2 N agqueous NaOH solution (100 mL)’ was added. The organic layer was
separated, and the aqueous layer was extracted with dichloromethane (100 mL x
3). The combined organic layers were dried over anhydrous sodium sulfate,
filtered, .and concentrated. Column chromatography (SiO;, ethyl acetate) af-
forded the desired 4~ [-{ {N- (Benzyloxycarbonyl) glycyl)amino)methyl] -1-{tert-
butoxycarbonyl)piperidine (6.27 g, 94%) as an amorphous solid.

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

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

solid.

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

A . solution of 4-{ (glycylamino)methyl}-1-(tert-
butoxycarbonyl)piperidine (1.33 g, 4.20 mmol) in CH,Cl; (25 mL) was treated with
EtsN (0.75 'mI., 5.4 mmol), 2-amino-5-chlorobenzoic acid (840 mg, 4.9 mmol), EDCI
t.940 mg, 4.9 mmol) and HOBt (660 mg, 4.9 mmol). After the reaction mixture was

- stirred at room temperature for 3 h, 2 N aqueous NaOH solution (20 mL) was added.

The organic layer was separated, and the aqueous layer was extracted with

dichloromethane (20 mL x 3). The combined organic layers were dried over
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anh-ydrml.;ls' sodium sulfate, filtered, and-conéentrated.' Column chromatography
(S8i0,, ethyl  acetate) afforded the desired  4-[{ (N-(2-amino-5-
chlorobenzoyl)glycyl) amino}methyl]) -1~ ( t’e'rt-butocha'rbonyi-) pipéridine (1.63¢,
78%) as a solid. ' :

Refexence Bxample 34: Preparation of 4-[{ (N- (2-Bmino-5-
chlorobenzoyl)glyecyl) amino}methyl ]piperidine.

To a " ‘solution’ - of 4-1{ (M- {2~amino-5-
chlorobenzoyl}glycyl) amino}methyl] -1~ (tert-butoxycarbonyl)piperidine (1.63 g,
3.84 inmol) in methanol (20 mL) was added 4 N HCl in dioxane (9.5mL). The solution
was stirred at room temperaturé for 6 h. The reaction mixture was concentrated

and 2 N aquecus NaOH solution (20 mL) was added. The mixture was extracted with

‘dichloromethane (20 mL x 3), and the combined extracts were dried over sodium

sulfate, filtered "and concentrated: to give 4-[{ (N- (2~amino-S5-
chlorobenzoyl)glycyl) aminc}methyl)piperidine (1.19 g, 95%): »HNMR (CDCl;, 270
MHz) 6 1.10-1.76 (m, 4 H), 2.55 (td, J = 2.4 and 12.2 Hz, 2 H), 3.00-3.10 (m,

"2 H), 3.17 {¢, = 6.2 Hz, 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 (4, T = 8.8 Hz, 1 H), 6.85-7.02_ (m, 1.

B

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" (CysHz:C1INOz) . ' '

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 269.2 (C;sH23BN4O:).

Example 1735: Preparation of 4-{[{(N-(2-(tert-Butoxycarbonylamino)-

- 4,5=-difluorobenzoyl) glycyl) amino}methyl] -1~ (4-chlorobenzyl)piperidine.

A solution of 1-(4-chlorobenzyl)-4-{{glycylamino)methyl}piperidine
dihydrochloride {738 mg, 2 mmol) in CH;Cl. {20 mlL) was treated with Et;N (1.1
mL, 8 mmol), 2- (tert-butoxycarbonylamino)-4,5-difluorcbenzoic acid (607 mg, 2.2
mmol), EDCI (422 mg, 2.2 mmol) and HOBt (337 mg, 2.2 mmol). After the reaction
mixture was stirred at room temperature for 14 h, 0.6 N agqueous NaOH solution
{50 mL) was added, and the mixture was extracted with dichloromethane {3 times).
The combined organic layers were dried over anhydrous sodium sulfate, filtered,

and concentrated. Column chromatography (Si0;, ethyl acetate then ethyl ace-

‘tate/methanol = 92/8) afforded the desired 4-[{ (N- {2~ (tert-
‘butoxycarbonylamino) -4, 5-difluorobenzoyl)glycyl)amino}methyl) -1~ (4~
" chlercbenzyl)piperidine (1.01 g, 92%): ESI/MS m/e 551.3 (M'+H, Ca-H33ClF,N,0,).

314




10

16

20

25

30 -

35

WO 99/25686 ~ PCT/US98/23254

4-[{ {N-(2- (tert-butoxycarbonylamino} -5~ _
trifluoromethylbenzoyl)glycyl)amino)methyll-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, 52333QCJ.F3N¢°4) .

Reference Example 35: . Preparation = of  4-[{ (N-(2-Amino-5-
triflucromethylbenzoyl)glycyl) anino jmethyl]piperidine.

A suspension of 1-(4~-chlorobenzyl)-4-[{ (N~ ({2-amino-5-
trifluoromethylbenzoyl)glycyi)amino)méthyl]piperidine (447 mg, 0.93 mmol) and
Pd(OH), (60 mg, 0.23 mmol) in 5% ﬁcozH/methanol (10 mL) was stirred at 5_0 °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)amino}methyl]piperidine (284 mg, 86%): ESI/MS
m/e 359.0 (M'+H, CieHnFiNO2).

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}jmethyl]piperidine were also prepared
pursuant to the above method using the corresponding reactant, respectively.
4-[{ {N~(2-amino~4, 5~difluoxrobenzoyl) glycyli amino}methyl)piperidine:
564 mg, 89%; ESI/MS m/e 327.2 (M'+H, CisHyoFuN:02). |
. 4~ .[ {N-(2- (tert-Butoxycarbonylamino)-5-
trifluoromethoxybenzoyl)glycyl}aminomethyl)piperidine: quant; 'H NMR (CDCls,
400 MHz) §1.10-1.25 (m, 2 H), 1.45~1.73 (m, 3 H), 1.51 (s, 9 H), 2.53-2.64 (m,
2 H), 3.04-3.13 (m, 2 H), 3.22 (t, J = 6.3 Hz, 2 H)}, 4.09 (4, J = 4.6 Hz, 2 H),
5.91 (br. s, 1 H), 7.08 (br. s., 1 H), 7.32 (d, J = 9.0 Hz, 1 H), 7.38 (s, 1
H), 8.43 (d, J = 9.0 Hz, 1 H).
- 4-[{ (N- (2~ (tert-butoxycarbonylamino) -4,5~ . ,
difluorobenzoyl)glycyl)amino)methyllpiperidine: 310 mg, 40%; ESI/MS m/e 427.3
(M+H, CpoHzaFaN(O;) « ' '
4-[{ (N~ {2~ {tert-butoxycarbonylamino)-5-
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t:rifluoromet-hyibenzoyl)glycyl)ami.no)methyllpiperi.dine: 1.35 g, 57%; ESI/MS
m/e 459.3 (M'+H, CaiHzeF3NgO,) . ' '

Example - - 1736: " Preparation . of 4-[{N-(2~-2Amino-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]lpiperidine {(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
mmol), 4-ethoxybenzaldehyde {0.10 moi)', acetic¢ acid (0.050 mL), and methanol
(1.6 mL}. The reéction mixture was stirred at 60 °C for 14 h.. The reaction
mixture was loaded onto Varian™ SCX column and washed with CH;OH {20mL). Product

" was eluted using 2 N NH; in CH;0H {6 nlL) and concentrated. Preparative TLC (Si02,

ACOEt/CH30H 5 - -1} afforded 4-[{N-(2-amino-5~
chlorobenzoyl)glycyl }aminomethyl] -1- {4~-ethoxybenzyl)piperidine (Compound No.

1429) and 1-(4-ethoxybenzyl)~4-[ [N~ (2-(4-ethoxybenzyl)amino-5-

" chlorobenzoyl) glycyl)aminomethyl]lpiperidine (Compound No. 1433). _
Compound No. 1429: 4.5 mg, 203: The purity was determined by RPLC/MS

(95%) ; ESI/MS m/e 459.2 (M'+H, Cp4H3C1N,0s).
Compound No. 1433: 8.4 mg, 28%: The purity was determined by RPLC/MS

(98%); ESI/MS m/e 593.2 (W+H, C33H4:CIN,Oy) .

Examples 1737-1779. -

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
fCompound| Molecular Formula |ESI/MS m/e|Y¥ield (mg)| Yield (%)
No. i . .
ample 1737] 1430 |C24 H29 Cl N4 04 473.0 3.1 13
Example T738[ 1431 |c2d H31 Br N4 03 505.2 5.8 " 23
Example 1739r 1432 |C24 H29 Br N4 o4 517.0 7.1 16
Example 1740] 1434 |C33 H41l Br N4 06 637.2 9.7 30
Example 1741] 1435 |C24 H31 Cl N4 02 443.2 9.7 44
Example 1742 1436 |C25 H33 Cl N4 02 457.2 | 12.5 | 55
Example 1743] 1437 |c25 H33 Cl N4 O3 473.2 9.4 40
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Example 1744] 1438 |C24 H31 Br N4 02 489.2 5.9 24
Example 1745| 1439 |C25 H33 Br N4 02 503.2 15.2 61

[Exanpic 1746|1440 |c25 H33 Br N4 O3 519.2 11.0 13
Exampla?ﬁl 1441 |C23 H29 Br N4 02 S 507.2 3.3 37
Example T748] 1442 |c33 WAL C1 M4 02 561'.4_ 6.8 24
Example 1‘749| 1443 |C35 H4S C1 N4 02 589.4 9.8 33
Example 1750] 1444 |C35 H45 C1 N4 04 621.4 9.4 30
Hﬁxample 1751] 1445 [C33 H41 Br N4 02 605.2 6.5 21
Example 1752] 1446 |C35 HA5 Br N4 02 635.2 10.7 34
Example 1753] 1447  |C35 HAS5 Br N4 04 665.4 12.4 37
Example 1754] 1448 |C31 H37 Br N4 02 52 | 643.2 TTE 74
Example 1755] 1457 |c24 H32 C1 N5 02 "458.2 4.5 20
[Exampie 1458 |c23 H29 C1 N4 o4 461.2 6.0 26
Example 1459 |c24 H3Z Br NS 02 504.0 6.8 27
Example 17sa| 1460 |Cc23 H29 Br N4 o4 505.0 8.0 32
Example 1759] 1461 |c31 H37 Cl N4 06 597.2 5.9 20
Example 1760] 1462 |C31 H37 Br N4 06 643.2 6.0 19
Example 1761] 1514 |C26 H36 C1 N5 02 486.2 5.5 23
Example 1762] 1515 |C23 H29 Cl N4 04 463.0 5.8 25
Exawple 1763| 1516 [c26 136 Br W5 o2 530.2 7.2 16
Example 1764] 1517 |C23 H29 Br N4 04 "505.0 6.5 26
Example 1765] 1518 [Cc31 H37 Cl N4 06 597.2 2.3 11
Example 176 1519 |c31 H37 Br N4 06 641.2 5.3 17 |
Example 1767] 1570 |C23 H20 Cl N4 02 S 461.0 2.7 12
Exainple T768] 1571 |C31 H37 CL N4 02 52 557.2 4.9 16
Exampleﬁ’mﬂ 1651 |C37 HA9 Br N4 02 663.2 5.5 17
IExample T770| 1652 |C26 H35 Br N4 02 515.2 6.0 23
lExample 1771] 1653 |c35 H4S Br N4 02 633.2 5.0 i6
[Example 1772] 1654 |C25 H33 Br N4 O2 501.0 6.2 25
Example 1773] 1655 [C37 H49 Cl N4 o2 617.4 5.6 18
Example 1774] 1656 [C26 H3S5 Cl N4 02 471.2 5.9 25
Example 1775] 1657 |C35 HA5 CL N4 02 589.2 1.6 16
Example 1776] 1658 |C25 H33 CL N4 02 457.2 5.3 23
Example 1777 1785 |C26 H33 F3 N4 02 491.2 1.7 12.8
F‘.xample f"nsl 1786 [C25 H29 F3 N4 03 491.2 3.7 10.1
IExample 1’1"19| 1604 |C25 H32 F2 N4 O2 459.2 3.3 9.6
- Example 1780: Preparation of 4=[{N-(2-Amino~5~-

trifluoromethoxybenzoyl) glycyl }aminomethyl]-1-(4~isoprepylbenzyl)piperidine
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{Compound No. 1903). . _
' 4-[{N-(2- (tert-butoxycarbonylamino)-5-
{0.050 mmol), 4-

To a mixture. of
tri flucromethéxy-) benzoylglycyl }aminomethyl] pip_eridiri_e
isopropylbenzaldehyde (0.066 mmol) , NaBH;CN (0.15 mmol), and methanol (:1.3 nL)
was added acetic acid (0.050 mL). The reaction mixture was stirxl:ed at 60 °C
for 8 h. The mixture was cooled to room temperature, loaded onto Varian™ scx
column, and washed with CH;OH (10 mL). Product was eluted off using 2 N NHs in

CH,0H (5 mlL) and concentrated. To¢ the resulting material wés' added 4 N HCL in

' 1,4-dioxane {2 mL) and the solution was stirred overnight at room temperature.

Concentration  and preparative o TLC . gave 4-[{N-(2-amino-5-

: trifluo:omethoxybenzoyl Yglycyl) aminoxﬁéthyl 1-1-{( 4’—i$opropylbenz yl)piperidine

{Compound No. 1903) (6.6 mg, 26%): The putity was determined by RPLC/MS (93%);

ESI/MS m/e 507 (M'+H, CpgH3:F3N,Os) .

Examples 1781-1783.

The compounds of this invention were synthesized pursuant to methods of

Example 1780 using the corresponding reactant r"esp_ectively. The ESI/MS daté -

Table 37
Compound Molecular Fermula ESI/MS Yield Yield
No. . m/e (mg) (%) .
] — e |
Example 1781] 1904 |C26 H33 F3 N4 03 507 9.6 37.9
Example 1782] 1917 |C25 H31 F3 N4 05 ~525.2 1.2 3.1
Example 1783| 1918 |c24 H29 F3 N4 04 495.2 2.8 7.5
Example = 1784: Preparation of 4-[{N¥-(2-Amino-4,5-

aifiuozobe_:izoyl) glMl }. aminomethyl] ~1- (S-Brmo-z-ethoxybenzyl) pipéridine
(Compound No. 2052). ' ' _

To a  mixture of 4-[{N- (2~ tert-butoxycarbonylamino)-4,5-
difluorobenzoyl)glycyl)aminomethyl]piperidine {(0.050

ethoxybenzaldehyde (0.15 mmol), methanol (1.2 ml), 'and__acetic acid {0.030 mL)

rmol), 5-bromo-2-

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

stirred at 50 °C for 13 h. The mixture was cooled to room temperature, loaded
onto Varian®™ SCX column, and washed with CH;0H (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 methanol, loaded onto Varian™
scx colﬁmn, and washed with CHiOH (5 mL x 2). Product was eluted off using 2
N NH; in lCH:,OH (5 mL) and concentrated. Preparative TLC (Si02, _gthyl ace~-
fate/methanol_ = | 10/1) - gave o 4.—[{N-(2-amino-_-4,5—
difluorolﬁenzoirl)glycyl)aminome‘thyl]—l—(S—brom—z-ethoxybenzﬁl)pipericline
(Compoun& No. 2052) (10.2 m§, 38%): The purity was determined by RPLC/MS (96%) ;
ESI/MS m/e 539.2 (M'+H, CyHpsBrF,N,0;). '

Examples 1785-1792.
The compounds of this invention were synthesized pursuant to methods of
Example 1784 using the corresponding reactant respectively. The ESI/MS data

and yields are summarized in Table 38.

Table 38
Compound Molecular Formula ESI/MS Yield Yield
No. _ m/e {mg) (%) .
Example 1785] 2053 [C30 H34 F2 N4 O4 553.4 12.7 46
Example 1786] 2054 |C27 H30 F2 N4 O3 457.2 | 13.7 | 55
Example 1787] 2055 |C23 H28 F2 N4 04 463.2 10.1 rY)
Example 1788] 2056 [C22 H24 Br F3 N4 02 515.2 7.7 30
[Example 1789] 2057 |C23 H27 Br F2 N4 O3 527.0 8.6 33
Example 1790] 2058 |C24 H30 F2 N4 O4 477.2 6.4 27
Example 1791] 2059 |[C28 H30 F2 N4 03 509.4 | 6.7 26
Example 1792] 2060 |C25 H32 F2 N4 05 507.2 | 1.2 28
Example 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-butoxycarbonylaminé)I-4 ¢ 5
‘difluorobenzoyl)glycyl }aminomethyl]piperidine (0.050 mmol) , 3,4-
diethoxybenzaldehyde (0.15 mmol), methanol (1.2 mL), énd acetic acid (0.050 mL)
was added NaBH;CN (0.25 mmol) in methanol (0.50 mL). The reaction mixture was
stirred at 50 °C overnight. The mixture was cooled to room temperature, loaded
onto Va:ian’f” SCX column, and w_ashed with CH,O0H (5 mL x 2). Product was eluted
off using 2 N NH; in CH3;O0H (5 mL) and concernitrated. To the resulting material
were adde_d dichloromethane (2 mL) and phenyl isocyanate (0.10mL) and the soclution

was stirred at room temperature for 1 h, loaded onto Varian™ SCX column, and
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‘washed with cmoii (5mL x 2). roduct: was eluted off using 2 N NH'_e, in CH;0H (5
mL) and conceritrated. The residue was dissolved in methanol (0 25 mL) and 4

N Hcl in dioxane (0. 125 mL) was added. The solut:l.on was st;rred at room

. temperature overnight and concentrated. The residue was dissolved in methahol,

loaded onto Varian™ SCX column, and washed with CH30H (5 mL x 2)}. Product was
eluted off us:.ng 2 N NH; 1n CHsOH {5 mL) and concentrated to affard 4-[{N-
(2-am1.no—4 5—d1fluorobenzoyl)g‘lycyllaminomethyl] -1-(3,4-
diethoxybenzyl)piperidine (Compound No. 2085) (21.2 mg, B4%): 'i'he purity was
determined by RPLC/MS (97%); ESI/MS m/e 505.2 (M*+H, CyeHssFoN,0,).

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

and yields are summarized in Table 39.

Table 39
Compound Molecular Formula 1 ESI/MS Yield Y:.eld
No. . B 4- . S m/e'-'-_ (mg) - — (%) - e

Jexample 1794] 2061  |C23 H27 F3 N4 02 - |Tess2T] 1206 56
[Example 1753* 2062 [C23 H27 F3 N4 03 | 485.2 19.7 85
[Examp1le 1796 2063 [C25 H32 F2 N4 O4 — | 481z 19.8 81
Example 1797| 2064 [C22 H24 Br F3 N4 02 §15.2 | 17.5 68
|Example 1758] 2066 |c25 H32 F2 N4 03 | 523.2 | 18.0 65
Example 1799L 2067 |26 H34 F2 N4 02 473.2 | 21.9 93
Example 1800] 2068 |C22 H24 Cl F3 N4 O2 469.2 |  11.2 38
[Example 1801] 2065 |c24 H30 F2 N4 O3 461.4 20.2 88
[Example 1802] 2070 {C23 H27 Br F2 N4 03 . 527.2 17.7 67
Example 1803] 2071 |C24 H30 F2 N4 04 o 477.2 | 10.9. 16
Example 1804] 2072 |C25 H32 FZ N4 O3 375.2 | 19.3 BT
Example 1805] 2073 |C29 H32 F2 N4 03 £23.2 22.8 87
xample 1806] 2074 [C29 H32 F2 N4 O4 539.2 22.5 84
Example 1807] 2075 [C23 HZ27 F3 N4 O3 465.2 14.9 64
ample 1808] 2076 |C22 H24 F4 N4 02 1 453.2 21.9 97

Example 1809: . Preparation of 4-[{N— (Z-Am:.no-d 5~

d:l.fluo:obenzoyl) glyecyl )am.nomethyl] -1-{2 -hydroxy-a-methylbenzyl ) p:l.pe::.d:.ne
(Compound No. 2105) _
To a mixture of 4-1{N- (2= tert-butoxycarbonylamino) -4, 5-

difluorobenzoyl)glycyl} aminoinethyl] piperidine (0.050 mmol), 2-hydroxy-3-
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methylbenzaldehyde (0.25 mmol), methanol (1.0 mL), and acetic acid (0.040 mL)
was added NaBH,CN (0.40 mmol) in methanol {0.50 mL). The reaction mixture was
stirred at 50 °C overnight. The mixture was cooled to room temperature, loaded
onto Varian™ 5CX coluinn, and washed with CH3;OH (5 mL x 2). Product was eluted
off using 2 N NH; in CH3;0H (5 mL) and concentrated. The resulting material was
dissolved into ethyl acetate/methanol =5:1 (1mL), loaded onto Varian™si column,
eluted off using ethyl acetate/methanol = 5:1 (S mL)_; and concentrated. The
residue was dissolved in methanol (2 mL) and 4 N HC1 in diéxane (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, and .washed
with CH;0H (5 mL x 2). Product was eluted off using 2 N NH; in CH;0H (5 mL) and
concentrated. Preparative = TLC afforded 4-{{N-(2-amino-4, 5~
difluorcbenzoyl) glycyl}aminomethyl]-1- (2-hydroxy-3-methylbenzyl) piperidine
(Compound No. 2106): The purity was determined by RPLC/MS (97%); ESI/MS m/e
447.0 (M'+H, Cu3HzaF2N403) . '

Examples 1810-1823.
_ 'i‘h_e compounds of this invention were synthesized pursuant to methods of

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

and yields are summarized in Table 40.

Table 40
Compound Molecular Formula ESI/MS Yield Yield

'No_.“l S m_/e (mg') (%)
Example 1810% 2077 C22 H25 Cl F2 N4 03 467.2 3.7 16
Example 1811] 2078 [C24 H30 F2 N4 04 477.2 1.9 ]
Example 1812] 2079 |C30 H34 F2 N4 04 553.4 1.8 17
Example 1813] 2080 |C22 H25 C1 F2 N4 O3 467.2 i3.5 58
Example 1814 2081 |C22 H25 ClL F2 N4 O3 467.2 13.8 59
[Example 1815] 2082 [c23 H28 F2 N4 04 463.2 9.6 12
Example 1816f 2105 |C23 H28 F2 N4 04 463.2 ND ND
Example 1617] 2106 [C23 H2B F2 N4 O3 247.0 ND ND
Example 1816] 2107 [C20 H23 Br F2 N4 02 § 5031 ND WD
Example 1819] 2108 [C25 H28 F2 N4 02'S 487.2 ND ND
Example 1820] 2109 [c20 H23 Br F2 N4 03 487.0 ND WD
fExampie 1821] 2110 |c22 H28 F2 N4 03 235.1 ND W™
[Exanple 1622] 2111 [c22 H24 C1 F3 W4 02 369.0 WD W™
Example 1823] 2112 |c24 H2S Br F2 N4 04 557.0 ND ND

ND: Not determined.
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" Example 1824:  Preparation of  4-[{N-(2-Amino-4,5-
difluozobenzoyl) glycyl }aminomethyl] -1- 3-am:.no—4-n=thylbenzy1) p:.pe::.d:.ne

' (CQmpaund No. 2114) .

To a  mixture of  4-[{N-(2-(tert-butoxyearbonylamino)-4,5-
difluorobenzoyl)glycyi)aminomethy-l]piperidine (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 x 2). Product was eluted
off using 2 N NH; in CHsoH' (5 mL) and concentratéd. The resulting material was
dissolved into ethyl acétate/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 CH30H (5 mL % 2), and eluted off using 2 N NH; in CH,OH (5 mLl) . ' Concentration

afforded 4~ (N—(Z-—anuno-4 5-difluorobenzoy1)glycyl}am:.nomethyl] 1-(4-

methyl- 3—-n1trobenzy1 )piperidine.

A mixture of 4-[{N-({2-amino-4,5-difluorobenzoyl)glycyl}aminomethyl]-
1—(4-methy1—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. Preparat:.ve TLC (SiO., ethyl acetate/MeOH = 3/1)

' gave 4-[{N-(2-amino-4, S-difluorobenzoyl)glycyl}aminomethyl] 1~ ({3-amino~4-

inethylbenzyl)piperidine (Compound No. 2114) (2.9 myg, 138): The purity was

' determined by RPLC/MS (100%); ESI/MS m/e 446.1 (M'+H, CpHaoEaNsOp) .

Example 1B25: ’ P:epa.:ati.on . of 4-1{N-~{2-Amino-4,5~-
dif;l.uo::obenzoyl)' glycyl }aminomethyl] -1~ (3-amino-4-methoxybenzyl)piperidine
(Compound No. 2113). ' ' '
. The t::.tled | compound, 4- [{N—(2—am:.no-4 5-
d:.fluorobenzoyl) glycyl }aminomethyl]}-1- (3-amino-4-methoxybenzyl) p:.peridine
{Compound No. 2113), was synthesized pursuant to methods of Example 1824 using
the ' corresponding reactant: 4.6 mg, 2'0% yield; ESI/MS m/e 462.2 (M'+H,

Ca3HzoF7Ng03) «

Example 1826: Preparation of 1-(3-Amino-4-hydroxybenzyl)-4-[{N-(2-
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(tert-butoxycarbonylamino)-4,5-
difluorcbenzoyl)glycyl }aminomethyl]piperidine.
To a mixture of 4-[{N-(2-{ tert-butox.ycarbonylamino) -4,5-
difluorobenzoyl)glycyl)aminométhyl]piperidine {0.35 mmol), 4-hydroxy-3-
nitrobenzaldehyde (1.22 mmol), methanol (3.8 mL), and acetic acid i0.1'75 mL)
was added NaBH;CN (1.58 mmol) in methanol (3.2 mL). The reaction mixture was
stirred at 50 °C overnighﬁ. The mixture was cooled to room temperature, loaded
onto Varian™ SCX column, and washed with CH;OH. Product was eluted off using
2 N NH; in CH;OH and concentrated. The resulting material was dissolved into
ethyl acetate/methanocl = 5/1, loaded onto Va_x-:iam'm 5i column, eluted off using

ethyl acetate/methanol = 5/1 (10 ml), and concentrated to give 4-[{N-(2-

{tert-butoxycarbonyl amino)-4,5~-difluorobenzoyl)glycyl }_aminomethyl] -1-(4-

hydroxy-3-nitrobenzyl)piperidine (175 mg, 878%).
A mixture of 4-[{N-(2- (tert-butoxycarbonylamino)-4,5-
difluorobenzoyl)glycyl)aminomethyl]-1-(4-hydroxy-3-nitrobenzyl)piperidine

prepared above, 10% palladium~activated carbon (45 mg), and methanol (5 mL) was

. stirred under a hydrogen atmosphere at room temperature for 2 h. The Pd catalyst

was filtered off and the f'_i.'_Ltj.rz-;t_e was concgntrated to afford 1-{3-amino-4-

hydroxybenzyl) ~4-{{N- (2 { tert-butoxycarbonylaminoc} -4, 5-
difluorcbenzoyl)glycyl) aminomethyl)p:‘;peridine {100 mg, 60%_) -

Example . 5 1827: . Preparation of ) 4-[{N-(2-Amino-4,5-
difluorcbenzoyl)glycyl} aminouue_thyll =1-(3-amino-4-hydroxybenzyl)piperidine
{(Compound No. 2141). _ _ _
. To a solution of 1~ (3-amino-4-hydroxybenzyl)-4~[{N- (2-{tert-

butoxycgrbonylamino) -4,5-difluorobenzoyl) glycyl}aminomethylipiperidine

(20.0 mg, 0.035 mmol) in methanol (1 mL) was added 4 N HCl in dioxane (0.50 mL)

. and the solution was stirred at room temperature overnight. After the solution

was concentrated, the residue was dissolved in methanol, loaded onto Varian™
SCX column, washed with CH30H (5 mL x 2) , and eluted o.ff_ using 2 N NH; in CH;0H
(5 mL) . _ Concentr_ation afforded 4~-[{N~ (2—$1nino-4, S5-
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, CpoHy;FaNsO3).

Examples 1828-1831.
The compounds of this invention were synthesized pursuant to methods of

Examples 1826 and 1827 using the corresponding reactants respectively.
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Preparative TLC (SiO;), if needed, aff.orcled the d‘,e‘sir'ed' 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 MJ‘L (%)
Example 1828' 2140 C23 H27 F2 NS 04 ' 476.3 6.7 28'.4
Example 1829] 2144 |C24 H30 F3 N5 03 ~ | 4%4.2 | 18.7 | 82.0
Example 1830] = 2145 C23 H28 F3 N5 03 o 480.3 19.8 63.7
lEfaﬁple11831 2146 |C24 H26 F3 N5 04" ~508.3 13.5 81.7

Example 1832: Preparation of 1~ (é-hino-d-chlorobenzyl) ~4=[{N-(2- (text
butoxycarbonylamino) ~4 ,5-difluorcbenzoyl) glyeyl) amincmethyl]piperidine. -

To a mixture of 4-[{N- (2~ (te.rt;-buto'::ycarbonylamino) -4,5-
difluorobenzoyl) glycyl}aminomethyl]lpiperidine (0.14 = mmol), 4-chlorc-3-
nitrobehzaldehyde {0.50 mmol), methanol (1.5 mL), and acetic acid (0.070 mL)

‘was added NaBH3;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 CH;OH. Product was eluted off using
2 N NH, in CH;O0H and concéﬁtratéd.' 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-difluo robenzoyl) glycyvl)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) giycyl }aminomethyl]-1- (4-chloro-3-nitrobenzyl)piperidine
{121 mg, 0.20 mmol), 10% palladium-activated carbon (85 mg), ethyl acetate (10
mL), and methanol (1 mL) was stirred under a hydrogen atmosphere at room

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)glycyl}aminomethyl)piperidine (78
mg, 68%). ' S

Example 1833: Preparation of 1- (3-Aminoc-4-chlorobenzyl) -4~ [{N=- (2~
amino-4,5-difluorocbenzoyl) glycyl }aminomethyl]piperidine (Compound No. 2142).
The titled compound, 1-(3—amino—4-chlor'6benzy1)—4—[{N-'(Z-amino—ll,5—
difluorobenzoyl)glycyl}aminomethyl}piperidine (Compound No. 2142) was

synthesized pursuant to method of Example 1832 using the corresponding reactant:
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13.7mg, 98%) ; The purity was determined by RPLC/MS (83%); ESI/MS m/e 466.2 (M'+H,
C22HzeC1F2N50z) «

Example 1834: Preparation of 1~ (3-Acetylamino-4-hydroxybenzyl) ~4-
[{{N- (2-amino-4,5-difluorcbenzoyl) glycyl}aminomethyl]piperidine (Cempound No.
2148). _ _' '

To a mixture of 1-(3-amino-4-hydroxybenzyl)-4-[{N-(2- (tert-
butoxycarbonylamino)~4,5-difluorobenzoyl)glycyl}aminomethyl]piperidine (27
mg, 0.049 mmol), (piperidinomethyl)polystyrene (2.7 mmol/g, 60 mg, 0.15 mmol)

- and dichloromethane (2 mL) was added acetic anhydride (0.12 mmol) in di-

chloromethane (0.12 mL). The reaction mixture was stirred at room temperature
for 3 h. The mixture was loaded onto Var:i.a.n'"‘ SCX column, and washed with CH30H.
Product was eluted off using 2 N NH; in CH;0H and concentrated to give 1-{3-
acetylamino-4-hydroxybenzyl)-4-{{N-{2- (tert-butoxycarbonylamino)~-4, 5-

difluorobenzoyl)glycyl)aminomethyllpiperidine (30 mg, quant.): ESI/MS m/e

. 590.4 (M'+H, CzcHa,FoNsO¢) .

To a .solution of 1-(3-acetylamino-4-hydroxybenzyl)-4-[{N~-(2-{(tert-
butoxycarbonylamino) -_4 . 5-_c1:'. f_luo__robenzoyl) glycyl)}aminomethyl]piperidine ob-

tained above in methanol (1 mL) was added 4 N HC1l in dioxane (0.50 mL) andthe i

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;0H (5 mbL x 2), and eluted off using 2 N NH: in CH;OH (5
ml). . Concentration and preparative TLC (Si0O., AcOEt/MeOH = 3:2) afforded 1-
(3-acetylamino-4-hydroxybenzyl}-4-[{N-(2-amino-4, 5- _
difluorobenzoyl)glyeyl)aminomethyl]lpiperidine (Compound No. 2148} (2.3 mg,
9.2%): The purity was determined by RPLC/MS (98%); ESI/MS m/e 490.3 (M'+H,
Ca4HzsF2Ns04) «

Examples 1835-1838.
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

825



10

15

20

26

30

WO 99125686 - © PCTMUS98/23254

Compound| . Molecular Formmia -] ESL/MS | Yield | Yield
No. . _ - m/e. {mg) (%)
[Example 1835] 2143 |[c25 H29 F2 N5 05 518.3 4.8 a5
Example 1836] 2147 |C25 H31 FZ N5 04 504.3 3.0 23
fExample 1637] 2154 [|C26 H3Z F3 N5 04 . 536.4 | 4.1 66
Example 1838] 2155 |C25 H30 F3 N5 04 ~ . | 522.3 5.5 71|
Example 1839] 2156 [C26 H30 F3 N5 O5 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 Mo. 2160).

To a mixture of 4-[{N- (2-(tert-butoxycarbonylamino)~4, 5~
difluorobenzoyl)glycyl)aminomethyl]-1-(3-amino~4-hydroxybenzyl)piperidine
(20.4 mg, 0.037 mmol), 37% HCHO solution (3.0 mg, 0.037 mmol), acetic acid (0.10
mL) and methanol (1.3 mlL) was added NaBH3CN (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 CHOH (5 mL x 2).
Product was eluted off using 2 N NH; in CH;OH (8 mL) and concentrated to give
4-[{N~- (2-'(tert—buto:;ycarbony]_.amino)_—_4_,l5- _ S
difluorcbenzoyl) glycyl}aminomethyl}-1- (3~-methylamino-4-
hydroxybenzyl)piperidine.

To a solution - of 4-[ [N-(2- ( tert-butoxycarbonylamino)-4, 5-
difluorcbenzoyl)glycyl)aminomethyl]-1- ('3—methylamino-4—- :
hydroxybenzyl)piperidine obtained above in methanol (1.0 mL) was added 4 N HCl
in dioxane (1.0 mL) and the solution was stirred at room temperature for 3 h.
After the solution was concentrated, the residue was dissolved in methanol (1
mL), loaded onto vVarian™ SCX column, washed with CH;OH (5 mL x 2), and eluted .
off using 2 N NH; in CH;OH (8 mL). Concentration and preparative TLC (5i0,)
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, Cz3HzeFoNs0s3) .

Examples 1841-1844.

The compounds of this invention were synthesized pursuant to metheds 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/MS Yield Yield
No. ' ' - m/e (mg) | (%)
Example 1841] 2159 |C24 H31 F2 N5 03 476.3 | 1.6 | 48
Example 1842| 2161 |C23 H28 Cl F2 NS 02 280.3 | 7.3 | 45
[Example 1843] 2162 |C25 H32 F3 N5 03 508.4 6.0 | 24
Example 1644 2163 [C24 H30 F3 N5 03 494.3 1.3 s
Example 1845: Preparation of 4= [{¥N-{2-Amino-4,65~

difluorcbenzoyl) glycyl Jaminemethyl] -1~ (benzo[c]furazan-5-yl) piperidine
{Compound No. 2130).

A mixture of 4=-[{N-(2-({tert-butoxycarbonylamino )“—4 +5-
difluorocbenzoyl)glycyl}aminomethyl}piperidine (0.050 mmol) , 5~
{bromomethyl)benzo[c] furazan (0.75 mmol), (piperidinomethyl) polystyrene
(2.6-2.8 mmol/g, 60 mg, 0.15 mmol), methanol (0.2 mL), acetonitrile (1.0 mL),
and chloroform (0.50 mL) was stirred at 50 °C overnight. The mixture was cooled

to room temperature, loaded onto Varian™ SCX column, and washed with CH;OH (5

.mhL x 2). Product was eluted off using 2 N NH; in CH3OH (5 mL) and concentrated.

' To the resulting material were added chloroform (1.5 mL) and phenyl isocyanate

{(0.075 mL) and the solution was stirred at room temperature for 1 h, loaded onto

Varian™ SCX column, and washed with CH;0H (5 mL x 2). Produét waé_ e-luih:edh_ off ST

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 methancl, loaded onto Va.fiah-m scxX column., washed with CH3;0H (5 mL
x 2), and eluted off using 2 N NH; in CH;OH (5mL). Concentration and preparative
TLC (8iO, ethyl acetate/MeCH = 5/1) afforded 4-{{N-{2-amino-4,5-
difluorobenzoyl)glycyl}aminomethyl] -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, CzHz4FsNeOs) . '

Examéle 1B846: Prep#:ation' of 4-[{N-(2-Amino-4,5~
difluorobenzoyl)glycyl )aminomathyi] -1-(3, 5-dimethylisoxazol-4-yl)piperidine
(Compound No. 2131). ' :

The | titled " compound, 4-[{N-{2~amino-4, 5-
difluorobenzoyl)glycyl} aininomethyl] -1- (3I, 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,
C21Hz7F2Ns0s) » |
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Example ~ 1847:  Preparation  _of 4~ [{¥-(2-Amino-5-
_cmo:obenzoyl)mycynmmthyn-1-|4- | R |
(tr:.ﬂuoremethylth:.o)benzyl}p:.per:.d.i.ne (COnpound No._ 1616) .

A - :- : mixture . of S 4~ [(N—(Z-amno—s—
chlorobenzoyl)glycyl)amnomethyllp:.perld:.ne (16.2 mg, 0.050 mmol), 4-
{trifluoromethylthio)benzyl bromide (2__0.3 ‘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 ﬁixtu:e”wés éooled}.loaded onto Varian™ scx
column and washed with CH;0H (15 nml). _érodﬁct was eluted using 2 N NH; in CH;0H
(5 mL) and concentrated T ko © afford 4-[{ N~ (2-amino-5-
chlorobenzoyl)glycyl)aminomethyl}-1-{4-
(trifluoromethylthio)benZyl)pipe:idine(CdmpoundNoﬁlSlG)(21.9mg,85%): The
purity was determined by RPLC/MS (96%):; ESI/MS m/e 545.2 (M*+H, Ca3H2¢C1F3N,0,S).

. Example 1848-1868.
The compound of this invention was _s'ynthési_z_ed pursuant to methods of

Exaittple 1847 using the corresponding .'r.eactant-.-' Preparative TLC, if needed,

afforded the desired material. The ESI/MS data and yields are swmmarized in

Table 44.
Table 44
Co::lpound Molecular Formula ESI/MS. m/e|Yield (mg)|Yield (%)
O.
[Example 1648 | 1617  |C23 H26 Br F3 N4 O2 S| 559.0 | 21.0 75
[Example 1849 | 1777 |C23 H25 Ci2 F3 N4 02| 517.0 16.3 63.0
Example 1850 | 1778 |c24 HZ9 F3 N4 O2 T263.2 9.5 . 41.1
‘[Example 1851 [ 1779 [C24 H27 F3 N4 04 493.2 12.7 . 51.6
[Example 1852 1780 |c23 H26 Br ¥3 N4 02 | 527.0 | 16.4 62.2
[Example 1853 | 1781 |c23 H27 F3 N4 03 165.2 10.0 28.7
Example 1854 | 1762 |C25 H29 F3 N4 02 175.2 12.2 . 34.3
Example 1855 | 1763 [c24 H26 F3 N5 02 474,z | 17.2 | 4d8.4
Example 1856 1784 |C23 H27 F3 N4 02 449.2 11.3 33.6
- [Exanple 1657 | 1788 |C25 H31 F3 N4 02 177.2 10.0 42.0
Example' 1656 | 1789 |c24 H29 F3 N4 03 479.2 ~ 10.0 27.9 |
Example 1859 | 1792 |c24 H30 F2 N4 02 4_45.2 | 5.9 26.5
Example 1660 | 1793 |C22 H2d €12 F2 M4 03] 485.2 9.2 37.9 |
Example 1861 ] 1794 [c23 H28 r_é N4 02 431.2 5.7 ~26.5
Example 1862 | 1795 [C23 H26 F2 N4 O4 461.2 6.0 26.1
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Examplc 1563 | 1756 [ciZ H25 Br ¥Z W4 02 | 497.007 ]  10.5 37.4
Example 1864 | 1797 [C22 H26 FZ N4 03 133.2 3.5 16.2
Frample 1865 | 1796 |c23 H28 2 N4 03 | 447.2 5.6 25.1
ERample 1866 | 1799 |c24 H2B F2 Nd OZ 143.2 5.5 74.9
Example 1867 | 1800 |C23 H25 F2 N5 02 142.2 5.4 12.6
Fwample 1868 | 1801 |C22 H26 F2 N4 02 117.2 5.5 31.2
Example 1869: Preparation of 4-[{N-(2-Amino-5-

+riflucremethoxybenzoyl)glyeyl} aminome_thyl] ~1-(4~bromcbenzyl)piperidine
(Compound No. 1910). T
A nixture of 4-[{N-(2- (tert-butoxycarbonylamino)-5-

trifluoromethoxybenzoyl) glycyllaminomethyl)piperidine {(0.050 mmol), 4~

. bromobenzyl bromide (0.060 mmol), piperidinomethylpolystyrene | 60 mg),

acetonitrile (0.8 mL} and chloroform (0.5 mL) was stirred at 60 °C for 12 h.
The reaction mixture was cooled, loaded onto Varian™ SCX column and washéd with
50% CHCl;/CH;0H (10 mL) and CH;0H (10 mL). Product was eluted using 2 N NH; in
CH3;0H (5 mL} and.concentr.;ated. To. the rt_esultiné material was added 4 N HCl in

1,4-dioxane (2 mL), and the solution was stirred overnight at room temperature.

Concentration and preparative TLC afforded 4-[.(N— (2—am:'..no-5—' D

trifluoromethoxybenzoyl)glycyl)aminomethyl]—1-(4-bromobenzyl)piperidine
(Compound No. 1910) (6.5 mg, 24%): The purity was determined by RPLC/MS (96%);
ESI/MS m/e 545 (M'+H, Ca3HzeBrFiN.0s).

Examples 1870-1873.
The compounds of this invention were synthesized pursuant to methods of
Example 1869 using the corresponding reactant respectively. The ESI/MS data

and yields are summarized in Table 45.

‘Table 45
Compound | Molecular Formula |[ESI/MS m/e|Yield (mg)|Yield (%)
No.
Example 1870] 1911 |C23 H25 Cl12 F3 N4 03 533 10.6 39.7
Example 1871 1912 |c23 H27 F3 N4 04 481 12.5 — 52.0
Example 1872] 1913 |C25 H31 F3 N4 03 493 7.5 30.5
Example 1873] 1914 [C24 H29 F3 N4 03 479 11.0 46.0
Example 1874: Preparation of . 4-[{N-(2~-Amino-5-

trifluoremethylbenzoyl)glycyl }aminomethyl]) ~1- (benz [d]}imidazol~-5-
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yl)piperidine (Compound No. 2186). - o .
A mixture of - 4- [{N—(Z-(tert—butoxycarbonylamno) 5-

trifluoromethylbenzoyl)glycyl)aminomethyl]piperidine (0.060 mmol), 1—(tert-
butoxycarbonyl)-6- (bromomethyl)benz(d] imidazole = (15.6 mg, 0.050 mmol) ,
(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 CHC1= (5 mL) . Product was
eluted us:Lng 2 N NH; in CH;OH (3 mL) and concentrated. '

The resulting material was dissolved into methanol (1 mL), and 4 N HCl

in dioxane (1 mL) was added. The solution was stirred at room temperature

overnight, loaded onto Varian™ SCX column and washed with CH,OH and di-

chloromethane. Product was eluted using 2 N NH3 in CH_-,OH and concentrated.

Preparative TLC (Si0;, AcOEt/MeOH = 3:1) afforded 4-{{N- (2-amino-5-
trlfluorobenzoyl) glycyl} am:.nomethyl] -1- (benz [d] J.m:.dazol—s-yl) p:.perid:.ne
(Compound No. 2186) (1.9mg, 7.8%): The purity was determined by RPLC/MS (100%) ;
ESI/MS m/e 489.4 (M'#H, CpHa:FsNeOz) .

Example 1875: Preparation | of 4~ [{¥-(2-Amino-4,5-
difluorcbenzoyl)glycyl }aminomethyl] -1-(benzo[c)thiadiazol-5 —yl )piperidine
(Compound No. 2184)

To amixture 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. Aceton:l.trn.le (L mL) and 4- [(N—(Z {(tert-
butoxycarbonylamino)-4,5- dlfluorobenzoyl)glycyl}am:.nomethyl]plperldlne '
(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 mlL) and CHCl; (5_ mlL). Product was eluted using 2 N NH;

in CH;0H (3 mL} and concentrated.

The resulting material was dissolved .1nto dlchloromethane (1 mL), and
1M chlorotrimethyls:.lane and 1 M phenol in dichloromethane (1 nlL} was added.
The solution was stirred at room temperat\ire for 5 h, loaded onto Varian™ scx
column and washed Qith CH:0H and dicnl'oromethane. Product was eluted using 2
N NH; in CH.OH and concentrated. PreparativeTLC (Si0,, AcOEt/MeOH=3:1) afforded
4-{{N-(2-amino-4, 5—dif1uoroben_zoy._1 } glycyi) aminomethyl]-1-
(b‘enzo[c]thiadiazol—s—yl)piperidine '(Compound No. 2184) (1.3 mg, 5.5%): The

330




10

15

20

25

30

36

‘WO 99/25686 o - . PCT/US98/23254

purity was deteminééi RPLC/MS | IOQ%) ; ESI/MS mié' ':1_75.2 (M'4+H, CH;, F2NgO;S) .

Example 1878: 'P:ep‘a:at;lon o of _' 4= [{N-(2-Amino-5-
trifluoromethylbenzoyl) glycyl jaminomethyl -1~ (benzo[c] thiadiazol-5-
yl)piperidine (Compound No. 2185).

The . titled comp_ound, 4= {N-(2-amino-5-
trifluoromethylbenzoyl) glycyl} aminémethyl] -1-(benzo[c]thiadiazol~5~
yl)piperidine (Compound No. 2185) was synthesized pursuant to methods of Example
1875 using the corresponding reactant: 7.2mg, 28% yield; ESI/MSm/e 507.4 (M'+H,
C23Hz5F3Ng0,S) .« .

Exanmple 1877: Preparation of 4~ [{N-(2-Amino~5~
trifluoromethylbenzoyl)glycyl) éminomethyl] -1-(2-amino~4-~
chlorobenzyl)piperidine (Compound Ne. 1919). _

A mixture ' of 4-[{N- (2-amino-5~
trifluoromethylbenzoyl)glycyl)}aminomethyl)piperidine (0.050 mmol), 4-
chloro-2~nitrobenzyl chloride (0.050 n.mél) r Piperidinomethylpolystyrene (60

mg), acetonitrile (1.0 mL) and chloroform (0.7 mL) was stirred overnight at 50

°C. The reaction mixture was cooled, loaded onteo Varian™ SCX column and washed
with 50% CHC1./CH:OH (10 mL) and CH:OH (10 mL}. Product was eluted using 2 N
NH; in CHsoﬁ {5 mL) and concentrated. To the resultingmaterial was added ethanol
{3mL) and 10% Pd-C (15mg), ahd the mixture was stirred under H; at room teznperéture
for 1.5 h. Filtration, concentration, and preparative TLC afforded 4-[({N-
{2-amino-5-trifluoromethylbenzoyl)glycyl}aminomethyl]~1- (2-amino-4-

chlorobenzyl)piperidine (Compound No. 1919) (5.1 mg, 14%): The purity was
determined by RPLC/MS (90%) ; 'HNMR (400 MHz, CDC1;) §1.09~1.32 (m, 4 H), 1.41-1.59
(m, 1 H), 1.66 (d, J = 12.5 Hz, 2 H), 1.88 (t, J = 11.5 Hz, 2 ), 2.82 (d, J
= 11.5 Hz, 2 H), 3.17 (t, J=6.5 Hz, 2 H), 3.42 (s, 2 H), 4.05 (d, J = 5.5 Hz,

.2 H), 4.85 (br s, 1 H), 5.92 (br s, 2 H), 6.25-6.36 (m, 1 H), 6.55-6.66 (m, 1

H), 6.70 (d, J = 8.5 Hz, 1 H), 6.85 (d, J = 8.5 Hz, 1 H), 7.26 (s, 1 H), 7.42
(d, 3 = 8.5 Hz, 1 H), 7.68 (s, 1 H) ;ESI/MS m/e 498.2 (M'+H, Ca3H»CLlFsNsO.).

Examples 1878 and 1879.
The compounds of this invention were synthesized pursuant to methods of
Example 1877 using the corresponding reactant respectively. The ESI/MS data

and yields are summarized in Table 46.

Table 46
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Compound| Molecular Formula [ESI/MS m/e|Yield (mg) Yield (%)
No. ‘ .
Example 1878} 1520 C22 H26 Cl1 F2 N502 - 466.2 |- 3.5 - 10.0
Example 1879| 1922 |C23 H27 CL F3 N5 03 | 514.2 | 1.2 3.1
Example 1880: Preparation of 4-[{¥- (2~Amino-5-

trifluoromethylbenzoyl) glycyl lamincmetliyij ~1- (benz [d] oxazol-5-yl) piperidine
(Compound No. 2188).

A solution  of  1-(3-amino-4-hydroxybenzyl)-4-[{(N-(2- (tert-
butoxycarbonylamino)~5-trifluoromethylbenzoyl)glycyl}aminomethyl] piperidine
(34.8 mg, 0.060 mmol), prepared pursuant to methods of Example 1826, in THF (2
mL) was treated with triethyl orthoformate (0 033 mL, 3.3 eq) and pyridinium
p-toluenesulphonate (2 mg, 0.4 eq) . The reactlon m:thure 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 result:mg mater:.al was dlssolved into AcOEt (1.5 mL), and 4 N HC1l

in dloxane (0.5 mL)}) was added. The solut:.on was . stirred at ‘room temperature’

overnight, adjusted to pH 10 with 5 M NaOH aqueous solutlon, and extracted with
AcOEt. The extract was concentrated and purlfled by PTLC (Si0O., AcOEt/MeCOH =
4:1) to afford 4- [{N—(Z —-amino—-5- trlfluoromethylbenzoyl)glycyl)am:.nomethyl]—
1-{benz[d] oxazol ~5-yl)piperidine [Compound No. 2188) (1. Gmg, 58%): The purJ.ty
was determined by RPLC/MS (94%); ESI/MS m/e 490.3 (M"+H, C:,H:¢F3NsO3).

Example 1881: Preparation o 4-[ {N-(2-Amino-4,5-
i £luorcbenzoyl) glyoyl }aminomethyl] -1- (2-oxo-2, 3-dihydro-1,3~benzoxazol-5-
yi)piperidine (Compound No. 2190). '

To mixture  of 1- (3-amino-4-hydroxy) -4~ [ { N~ (2- (tert-

butoxycarbonylamino) -4,5- d:.fluorobenzoyl) glycyl}aminomethyl]piper:.dlne (22

mg, 0.040 mmol), NaHCO; (0.040 mol) , wate: (0.7 mL), and methanol (1.5 mL) was
added phenyl chloroformate (0.046 mmol) and the m:thure was stirred at room
temperature for 3 h. A 1 N NaOH solution (0.040 mlL) was added, and the reaction
mixture was stirred for additional 1.5 h. The mixture was extracted with ethyl
acetate and evaporated. The re.sidue. was dissolved in methanol, loaded onto
Varian™ sSCX column and washed with CH;OH (5 mL x 2). Product was eluted using
2 N NH; in CH;OH (5 mL) and concentrated. o

" To the resulting material was added 1 M chloxotr:.methyls:.lane and 1 M
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phenol in dichloromethad (me . The solution was sti’f’fed at room temperature

for 2 h and evaporated. The residue was dissolved in methanol, loaded onto

Varian™ SCX column and washed with CHOH (5 mL x 2). Product was eluted uéing
2 N NHy in CH;O0H (5 mL) and concentrated. Preparative TLC. (S."_L_O_g, AcOEt/MeCH =
5:2) afforded d4-~{{N-(2-amino-4,5-difluorobenzoyl)glycyl}aminomethyl]) -1- (2-
oxo-2,3-dihydro-1, 3-benzoxazol-5-yl)piperidine (Compound No. 2190) (4.i mg,
228): The purity was determined by RPLC/MS (100%); ESI/MS m/e 474.2 (M'+H,

Cz3H5 F2Ns0;) «

Exanples 1882-1884.

The compounds of this invention were synthesized pursuant to methods of
Example 1881 wusing the corresponding reactant respectively (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 2192 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 Example  36: Preparation of A-[(N=(1~(5-

Fuluorenylmethoxycarbonyl)piperidine-4-
ylmethyl) caxbamoylmethyl }aminomethyl] ~3~methoxyphenyloxymethyl-polystyrene.

' To a solution of ' 1-(9—-fuluorenylmethoxycarbonyl) -4-
(glycylaminomethyl)pipezidn}ne hydrochloride {10 mmol) in DMF (65 mL} were added
acetic acid (0.3 mL), sodium triacetoxyborochydride (1..92 g), and 4-formyl-
3- (methoxyphenyloxymethyl) -polystyrene (1 ml/g, 200 g). 'T.he mixture was
shaken for.2 h and filtered. The resin was washed with‘ MeOH, DMF, CH,Cl., and

methanol, and dried to afford the desired material.

Examples 1885-2000: General Procedure for Solid-Phase Synthesis of
4-Aminomethylpiperidines. _ _ '
To a mixture of the corresponding acid (1.6 mmol), HBTU (1.6 mmol), and

DMF (6 mL) was added diisopropylethylamine (3.6 mmocl), and the mixture was shaken
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for S 2 min. . 4-[{N-(1- I(9-fﬁluorenylmethbxyca’rboﬁjl)ﬁiée’ridine-4-
ylmethyl) carbamoylmethyl ) anu.nomethyl] 3—methoxyphenyloxymethyl—polystyrene
(0.4 mmol) was added and the m:.xture was shaken for 1 h and filtered. The resin
was rinsed with DMF and CHzClg, and drled. ' '

A mixture of the result:.ng res:.n, p:.perld:.ne (3. 2 mI.) , and DMF (12.8 nL)
was shaken for 10 min and filtered. The resin was washed with DMF and CH:Cl.,
and dried. ' . o

To the dry res:.n {0.05 mmol) was added a mixture of NaBH (OAc); (0.25 mmol),
AcOH (0.025 mL) and DMF (1 mL). The correspond:.ng aldehyde (2.5 mmol) was added,
and the mixture was shaken for 2 h, then filtered and__washed with CH;OH, 10%
diisopropylethylamine in DMF, DMf‘, CH,Cl,, and CH,OH. A mixture of the resin,
water (0.050 mL), and trifluoroacetic acid (0.95 mL) was shaken for 1 h and

filtered. The resin was washed with CH:Cl. and CH;OH. The filtrate and washings

were combined and concentrated. The drll_zde"m-atef'rial' was loaded onto Varian™ ScX
column and washed with CH;OH (15 mL). Eroduét was eluted using 2 N :NH;, in CH;0H
(5mL) and concentrated. Preparative TLCorHPLC, if needed, afforded thedesired
material. The ESI/MS data and yields are sﬁmm'arized :;n Table 48B.

Table 48
Con}l?ound Molecular Formula |ESI/MS m/e|Yield (mg)|Yield (%)
O. ’ : R - 1 .-
Emamplc 1855|1923 |C23 W25 Br F3 N3 OZ 8] . 544 | 15.7 87
Example 1086] 1924 |C24 H28 F3 N3 03 § 96 | 14.6 BLE
Example 1887] 1925 |c23 H25 F4 N3 02 S 484 .~ |- 11.7 73
Example 1698| 1926 [C23 H2d Fs W3 OZ S | 802 | 139 | o
Example 1889 1527 |c23 H26 F3 N3 03 S ~482 | 10.7 67
Example 1890| 1928 |C24 H26 E3 N3 04 § 510 | 14.3 85
Example 1801 1929 |C26 H30 F3 N3 02 5 |. . 506 | 14.7 | 68
[Ememple 1697 1530 |c24 H28 F3 N3 0282 | 51z | 14.d 85
Jscample 1653 1951 |c25 B30 F3 W3 02 8 34 | 14.3 88
[Example 1894] 1932 |C25 H28 E3 N3 03 5 509 7.1F 35
Example 1695] 1833 |C25 W30 F3 N3 02 5 | 494 | 14.3 89
iﬁxample 1896|1934 |C26 H32 F3 N3 02 S 505 | 14.4 %6
Example 1607] 1935 |c23 H25 F3 M4 04 5 511 | 14.9 Cx
Example 1698] 193¢ |24 W28 F3 N3 02 § /0 | 13.3 81
Ewample 1999| 1957 [c26 B32 F3 N3 025 | 509 —IiT.1 g6
[Example 1800 1938 [c23 HZ27 Brz N3 02 538 53 | 25
Example 1901] 1839 |C24 H30 Br N3 O3 188 | 5.0° 25

334

s




- WO 99/25686

PCT/US98/23254
Example 1902] 1940 _ |c23 HZ7 Br F N3 02 176 1.9% 25
Example 1903] 1941 C33 W26 Br F2 N3 02 494 6.1% 30
Ewawple 1504] 1942 |C23 H2B Br N3 O3 74 1.7% )
Txample 1905 . 1943 |c24 H28 Br N3 O4 502 6.6% 32
J_Ei?mple 1906] 1944 |C26 H32 Br N3 02 498 T 7.0% 35
Example 19«.'?1T 1545 [C24 H30 Br N3 02 S 504 11.1 67
Fxample 1008| 1946 |C25 H32 Br N3 02 488 3.2% 16
I’Eml—ﬁ C25 H30 Br N3 03 500 5.7 35
Example 1910 1948 |c25 H3Z Br N3 02 186 "4.9* 25
Example 1911] 1949 |C26 H34 Br N3 02 500 6.7" 33
Iﬁxample 1513|1950 |c23 HZ7 Br N4 04 503 5.0% 25
Example 1913| 1951 |C24 H30 Bx N3 02 172 5.1* 26
[Example 1514 1952  |c22 134 Brz F N3 02 542 14.9 83
[Example 1915] 1953 |C23 H27 Br F N3 03 292 13.9 86
Example 1916] 1854 C22 H24 Br F2 N3 02 480 12.5 79
Example 191'ir 1955 |C22 H23 Br F3 N3 02 398 13.2 80
Example 1918I 1956 [C22 H25 Br F N3 03 478 7.0 44
Example 1919| 1957 |c23 H25 Bx F N3 o4 506 4.0* 20
[Example 1920] 1958 |C25 H29 Br F N3 02 502 11,6 86
Example 1021] 1959 |C23 H27 Br F N3 02 508 13.1 78
Example 1922] 1960 |C24 H29 Br F N3 02 - 490 13.8 "85
Example 1923] 1961 |[C24 H27 Br F N3 03 504 2.7% 13
Example 1924] 1962 |C24 H2S Br F N3 02 490 12.7 78
Example 1925| 1963 |c25 H31 Bxr F N3 02 504 13.5 B1
Example 1926] 1964 |[C22 H24 Br F N4 04 507 14.8 88
Example 1927] 1965 |C23 H27 Br F N3 02 176 12.1 77
Example 1028] 1966 |C25 H31 Br F N3 02 504 13.4 80
Example 1925 1967 |c22 H26 Br F N4 02 477 4.7 20
Example 1930] 1968 |C23 H29 F N4 03 429 6.9* 32
Example 1931] 1969 [C22 H2/ F N4 03 115 —3.7* 17
Example 1932] 1970 |C23 H27 F N4 04 143 5.4% 24
Example 1933] 1971 |C25 H31 F N4 02 439 ~4.3% 20
[Example 1934] 1972 [C23 H29 F N4 02 § 445 6.2* 28
Example 1935] 1973 |C24 H31 F N4 02 427 6.3* 29
Example 1936] 1974 [C24 H31 F N4 02 127 1.9% 23
Example 1937|_ 1975 |c22 H26 F N5 04 444 5.9% 27
Example 1938I 1976 |C23 H29 F N4 02 413 6.7% 32
Example 1939 1977 |C23 H26 F N5 02 421 5.1% 24
Example 1940] 1978 |C25 H33 F N4 02 441 6.3* 29
Example 1941] 1979 |C25 H30 F2 N4 02 457 8.0" 35
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Example 1942] 1960 C24 028 F2 N4 03 459 | 6.0+ | 26
Examplc 1003|1981 [z WS B2 WS 04 | 46z | 8.3 | 41
Example 1044] 1982 |C23 HZ5 F2 N5 02 | 442 — T &.0% 27
Example 1945| 1983 |C25 H3Z F2 N4 02 459 | 8.3% 37
Example 194%193_4 CITTEE Br TN 02 | 585 | 5.7 3%
Example 1947] 1965 |c23 W28 T ™A 03 | 531 | S.2% T3
Fxample 1948| 1986 |22 W27 I N4 03 — s |5
W C23 H27 I N4 94' 551 | 8.3% 32
Example 1950| 1588 |c25 B3I I M o2 -7 B R T 36
HExémple 1551 1989 [cz23 M9 I M4 02 5 | 583 6.4% — 325
Example 1952] 1990 [C24 H3L I NI 62 | 535 T.2% 29
Example 1053 1991 [C24 W29 I N4 03 | 548 | 5.6% 22
Example 1954] 1992 [cd E31 T WA 02 | 535 | 6.2° 35
Example 1955|1993 [C22 W26 T N5 04 | 552 | 10.2F 70
Example 1956 1994 |c23 H2o T¥ o0z 521 | 7.5% 30
[Eampie 1957 1995 [c23 mes I N5 02 | 532 | &.8% | 27
Ewample 1058] 1996 |c25 W33 T WA 02 | 548 | 7.7 | 28
i-Ex.am.ple_.ls_S_SI 1957 [c25 B33 1 WA 02 | 549 | s.0¢ | 12
[Example 1960] 1998 |c22 H25 Br Cl N3 02 e e | 3
Example 1561 19959 |23 H28 CL N3 03 30 [ 7.0v | 3%
vample 1962 2000 |Gz We5 CL F N3 02 | 418 | 4.1 | 102
Example 1963] 2001 _[C2Z W26 CL N3 03 e | 6.3 | 36
Ewample 1964 2002 |23 W26 CI N3 o | 444 | 7.1% 35
Emample 1965 2003 |25 H30 CI N3 02 a6 | 15.3 105
ERample 1966| 2004 |C23 H28 CL N3 02 5 | 446 | 8.4% | 45
Example 1067| 2005 [C24 H30 CL N3 02 178 | 7.4 v
Example 1968| 2006 |c24 H30 CL N3 02 38 | 1.8 | 98
Example 1969] 2007 Gzms LM od | 465 | 160 109
Example 1970] 2008 [c23 A28 Gl N3 02 | 414 14,1 103
Example 1971 2009 |c23 H25 CL N4 02 35 | 148 | 106
Example 1972] 2010 [c25 H3Z CI N3 02 ™z | 14.5 | 99
Evample 1973| 2011 |25 A32 €1 W3 62 142 | 145 55
Evample 1974| 2012 [C2Z 24 BrZ CL N3 02| 556 |  12.8¢ 58
Example 1975|2013 |C23 HZ7 Br CL N3 O3 508 | 8.6% 12
Evample 1976] 2014 [C22 W25 Br CL N3 03 | . 494 | 6.0 | 30
Fxample 1977| 2015 |C23 HZ5 Br CL N3 o4 | 522 |  8.4% 70
Example 1978] 2016 Cz5 Hzo B CLN3 02 | 518 | 17.6 | 103
Bxample 1979] 2017 |C23 HZy Br ClWs 023 524 | 11 | 99
Example 1960] 2018 [c24 H29 Br Cl N3 02 506 - 14.7 | 88
Example 1961|2015 |C24 H27 Br CL N3 03 520 | 5.0 38

3386




10

15

WO 99/25686

PCT/US98/23254
Example 1982] 2020 |C24[H2S Br CL N3 02 506 "G} 14.7 58
Sxample 1083] 2021 |22 H2d Br C1 W4 O4 523 | 12.0* 57
Example 1984] 2022 [C23 H27 Br C1 N3 02 252 B.5% 2
Example 1985] 2023 [C23 H24 Br Cl N4 02 503 G.3% 31
Example 1986] 2024 |C25 H31 Br CL N3 OZ 520 5.6% Y
Example 1987 2025 |C25 H31 Br CL N3 02 520 15.0 87
Example 19868] 2026 |C22 H23 Br Cl F2 N3 02| 514 15.8 53
Example 1989| 2027 . |C22 H26 Br2 N4 02 537 10.7+% 42
Example 1990 20286 [cZ3 H29 Br N4 O3 485 B.5% 36
Exanple 1991] 2029 |C22 H27 Br N4 03 175 7.5% 32
Example 1992 2030 |c23 HZ7 Br N4 04 503 6.8% 78
Example 1993] 2031 |c25 H31 Br N4 02 299 6.2% 26
Example 1994] 2032 |c24 H29 Br N4 O3 501 8.9% Y]
Example 1995] 2033 |C24 H31 Br N4 02 487 9.1* 39
Exanple 19?€r 2034 |C22 H26 Br N5 04 504 6.4% 26
Example 1997] 2035 |c23 H29 Br N4 02 73 G.5% 28
Example 1998 2036 |23 H26 BE NS 02 184 G.3% 27
Example 1999] 2037 |C25 H33 B M 02 501 5.4% 23
Example 2000 2038 |Coz HZ5 Bt FZ M O 195 5.4% 23

*¥ield of TFA salt.

Example  2001: Preparation of  1-(3-Carbamoylbenzyl)-4-[{N-(3-
(t::l.f]_.uozomethyl)benzcyl)glycyl}amincmet_hyl]piperidine {Compound No. 924).

EDCI {10.7 mg), l—hy&roxybenz'otfiazole hydrate (7.5 mg), Et;N (15.4 mg)',
0.5MNH; in dioxane (0.1 mL, 0.05 mmol)} and DMF (0.5 mlL) were added to a solution
of : - -1-(3-carboxybenzyl)-4~[ { N~ [3-
{trifluoromethyl)benzoyl)glycyl}aminomethyllpiperidine (19.4 mg, 0.041 mmol)
in CHC1; (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 mémbrane filter, the solvent was removed under reduced pressﬁre to afford
1- (3-carbamoylbenzyl) -4~ [ { N~ {3~ '
(trifluoromethyl)benzoyl)glycyl)aminomethyl]piperidine' (compound No. 924) as
a péle yélldw solid ("17.9 mg, 92%8) : ' T_he purity was determined by RPLC/MS (89%);
ESI/MS m/e 447.3 (M+H, CoHasFsN(©Os).

Example 2002: Preparation of _ 1-(4-Carbamoylbenzyl) ~4-[{¥- (3~

{trifluoromethyl)benzoyl) glycyl}aminomethyl]piperidine (Compound No. 925).
Compound No. 925 was synthesized pursuant tomethods of Example 2001 using
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the corresponding reactant: 14.2 mg, 72%; The purity.was determined by RPLC/MsS
{868); ESI/MS m/e 447 (M'+H, CyHxiEsN,03). '

E_:kample 2003:  Preparation of " 1-{4-Aminobenzyl) -4-[(N—_(3; B

(trifluoromethyl)benzoyl)glycyl)aminomethyllpiperidine (Compound No. 516).
A solution of . 1- (4-nitrobenzyl)-4—-[ {N-(3-
(trifluoromethyl)benzoyl)glycyl) aminomethyl]piperidine' {22.4 mg, 0.047 mmol)
in EtOH {3 mL) was hydrogenated at 1 atm for 1h in the presence of 5% palladium
on charcoal (10 mg) at 25 °C. The catalyst was removed by filtration and washed
with BtOH (5 mbL). The comblned f:thrate was evaporated to afford 1-(4-
aminobenzyl)-4-[{N-(3- _ o
(trifluoromethyl)benzoyl)glycyl)aminometh'yl]pipe‘ridine (compouhd No. 516) as
a pale yellow solid (20.1 mg, 96%). The pur:l.ty was determ:.ned by RPLC/MS (99%);

ESI/MS m/e 449.1 (M'+H, Cz3Ha,F3N|02)

Examples 2004 and 2005.
Compounds No. 5§17 and 518 were syntl_iesized pur_e_tant to methods of Example
2003 using-the corresponding reactant .respectively. _The ESI/MS data and. yields

3
L

are summarized in Table 49.

Table 49 -
Compound| Molecular Formula- |ESI/MS m/e|Yield (mg)| Yield (%)
No. )
Example 2004] 517  |C23 H27 F3 N4 02 4439 "26.5 78
[Example 2005 518 [c23 H27 F3 N4 02 249 25.3 71

Example 2006: P:eparation of 1-{4--(Benzoylemino)benzyi}—44[{N- (3-
{trifluoromethyl) benzoyl)_,glycyl}amiﬁomethyl]piperidine (cwomd No. 519).
EDCI (4.7 mg), 1—hydroxybenzotriazole hydrate (2.3 mg), Et;N (2.5 mg)

and benzoic acid (3.0 mg) were added to a solution of 1-.(4—aminobenzyl)-4—

[{N-(3-(trifluoromethyl)benzoyl) gl_ycyl) enﬁ.nomethyl] piperidine (10.1mg, 0.023

mmol) in CH.CI1, .(2.5 mL). The reaction mixture was stirred at 25 °C for 16 h,
washed with 2 N aqueous NaOH (2 x 2 mL} and brine (1 mL) . After filtration through
PTFE membrane filter, the solvent was removed tnder reduced pressure to afford
an yellow oil whlch was purified by preparative TLC (5102, 10% CH30H—CH2c12} to
give , ' 1-{4- (benzoylam:mo)benzyl} 4-[{N-(3~
(trifluoromethyl)benzoyl)glycyl}aminomethyl]plperidine {compound No. 519) as

338




10

16

20

25

. WO 99/25686 : ' . PCT/USY98/23254

a colorless oil (4.6mg, 368): The puritywas determin&d by RPLC/MS (99%) ; ESI/MS
m/e 553.2 (M'+H, CaoHzF3Ns0s3).

Example 2007: Preparation of 1-{4-(Piperidinocarbonyl)benzyl}-4-[{¥-
(3- (trifluoramethyl)benzoyl) glycyl jaminomethyl ] piperidine {Compound No.
1572). o .
Piperidine (0.048mmol), diisopropylcarbodiimide (0.45mmol) in DMF (0.15
mL), l-hydroxybenzotriazole hydrate (0.45 mmol) in DMF (0.15 mL) were added to
a S solution of . 1- (4-carboxybenzyl)-4-[{N-(3-
(trifluoromethyl)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 CHC13/CH;0H 1 : 1 (5 mL) and CH;OH (5
mL). Product was eluted off using 2 N NH; in CH;0H (5 mlL) and concentrated to
afford 1-_{ 4- (piperidinocarbonyl)benzyl}—-4-[{N- (3~
(trifluoromethyl)benzoyl)glycyl)aminomethyl]piperidine (Compound No. 1572)
(14.3mg, 66%): The purity was determined by RPLC/MS (99%); ESI/MS m/e 545 (M"+H,
C29H35F3N,03) . )

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
COn}?ound Molecular Formﬁla ESI/MS m/e{Yield (mg)| Yield (%)
o. : : :
Example 2008) “1573 |C31 H33 F3 N4 04 583 17.6 76
Example 2009I 1574 C31 H33 F3 N4_'03 567 18.8 83
Example 2010] 1575 C30 H30 C1 F3 N4 03 587 3.2 14
Example 2011 "1576 C28 H33 F3 N4 04 - 547 21.1 97
Example 2012 1577 C26 H31 F3 N4 04 521 _ 5.1 24
Example 2013] 1578 |C31 H33 F3 N4 03 567 16.9 75
Example 2014] 1579 [|C31 H33 F3 N4 O3 567 6.0 26
Example 2015 1580 C2% H35 F3 N4 03 545 15.1 69

. Ea':anple' 2016: Preparation of - 1-[4-(Chloroformyl)benzyl]-4~[{N-(3-
{trifluoromethyl)benzoyl)glycyl} aminomethyllpiperidine.
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A ' ﬁixi:ure’ - ‘of 1-{4-carboxybenzyl) ~4-[ { N~ (3-
(trifluoromethyl)benzoyl)glycyl}aminomethyl]piperidine (240 mg) and thionyl
chloride (1 mL) was stirred at room temperature for 12 h aﬁd the excess thionyl
chloride was removed under reduced pressure to give desired 1-~[4-
(chloroformyl)benzyl)-4-[{N-{3- o '

(trifluoromethyl)benzoyl)gl.ycyllaminomethyl] 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 " mixture of 1-{4-(chloroformyl)benzyl] -4~ [ { N~ (3-

 {trifluoromethyl)benzoyl)glycyl}aminomethyllpiperidine (0.042 mmol), ~ 2-

methoxyethylamine (3.8 mg, 0.050 mmol), piperidinomethylpolystyrene (46 mg)} 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 mL) was added

and the mixture was loaded onto Varian™ SCX colﬁmn, and washed with CH;OH (10

nmbL). Product was eluted off using 2 N NH; in CH,OH {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
AM™+H, C2:H33F3N;04.) . '

Examples 2018-2020.

The ;o_mpounds_ of this ix_wention were synthesized pursuant to methods of
Exazﬁple 2017 ﬁsing the correspoﬁding ;eactaht respectj.xiély‘( Preparative TLC,
if needed, afforded the desired material. The ESI/MS .d_ata' and. yields are

summarized in Table 51.

Table 51
Compound | Melecular Formula |ESI/MS m/e|Yield (mg)| Yield (%)
Example 2018' 1610 _ C31 H30 F6 N4 03 621.2 44 _ S 14
Example 201-9| 1611 C30 H29 Cl2 F3 N4 O3 .621.2. | 35.7 quant
Example 2020' 1613 C32 H35 F3 N4 03 581.2 29.9 quant
Example 2021: . P:ep’azé.tion ' of 4= [N-{5-Bremo-2~
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(methylamino)benzoyngi dyllaminomethyl-1- (4—=h1ozéb“§iity1 )piperidine
{Compound No. 1427). R o

A solution of 4~{N-(2-amino-5-bromobenzoyl)glycyl}aminomethyl-1-(4-
chlorcbenzyl)piperidine (Compound No. 1042) (.50 mg, 0.10 mmol) in tﬁiethyl
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 cho;,, filtered and evaporated. Column
chromatography (8i0z, 208 MeOH/CHCl3) gave 4-[N-{5-bromo~2-
(methylamino)benzoyl}glycyl]aminomethyl-1-(4-chlorobenzyl)piperidine |
(Compound No. 1427) (40 mg, 80%): The purity was determined by RPLC/MS (1008%):;
ESI/MS m/e 505 (Cy3HzgBrClFeN,O2).

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

Sodium cyancborohydride (26 mg, 0.42 mmol) and acetic acid (14" uL) was.-
added successively . to a mixture of 4~ {N-{2-amino-5-
bromobenzoyl)glycyl}aminomethyl-1-(4-chlorobenzyl)piperidine (Compound No.
1042) (67mg, 0.14mmol), 37¢% formaldehyde solution in water (0.112 mL, 14 mmol),
acetonitrile (2 mL), and methanol (1.5 mL). After the solution was Stirred at
50 °C for 30 h, 1 N aqueous NaOH and dichloromethane were added. The aqueous
layer was separated and the organic layer was dried over K2CO;, filﬁered and
evaporated. ' Column chromatography (SiO;, 20% MeOH/AcOEt) gave 4-[N-{5-
bromo—-2-~ (dimethylamino)benzoyllglycyl] aminomethyl-1- (4~

chlorobenzyl)piperidine (Compound No. 1428) (60 mg, 82%): The purity was

.determined by RPLC/MS (100%)}; ESI/MS m/e 523 (Cz4HyBrClFeN,0;).

‘Example 2023: Preparation of 4-[{N- (5-Bxomo-2~
(mathylsulfonylamino)benzoyl) glycyl}amincmethylj ~1-(4-
chlorobenzyl)piperidine (Compound No. 1581). _

_ A mixture of 4-[({N-(2-amino-5-bromobenzoyl}glycyl)aminomethyl}-1-(4-
chlorcbenzyl)piperidine (25 mg, 0.05 mmol), methanesulfonyl chloride (0.0045
nlL) , 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 onto Varian™ sax column, and washed with cﬁ;oﬁ (5

341



10

15

20

25

30

35

WO 99/25686 PCT/US98/23254

mbL). Product was eluted off using 0.1 N HCl in CH:OH (5 mL) and concentrated
to _ afford o 4-[ { N~ (5-bromo-2~
{methylsulfonylamino)benzoyl) glycyl)aminomethyl]-1-(4-chlorobenzyl)-

piperidine (Compound No. 1581) (5.4 mg, 198): ESI/MS m/e 573.0 (M'+H,

Cz;HngICquO‘S ).

Example 2024: ~ Preparation of - 4-[{¥- (5-Bromo-2-
(bié (methylsulfonyl) amino)benzoyl) glycyl)aminomethyl]-1- (4~
chlorobenzyl)piperidine (Compound No. 1582).

A mixture  of -1"-:('4-chloroben'2yl)-4-[(N—(Z-—amino-s-'
bromobentoyl)glycyl}aniinomethyl]piperidine {57 mg, 0.10 mmol), methanesulfonyl
chloride (0.018 mlL, 0.24 mmol), triethylamine (0.068 mL) and dichloromethane
{2 mL) was stirred at room téﬁper‘ature for 8 h. Agqueous 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.a.nd evaporated. Column
chromatography - {5i0;) _ ‘gave 4-[ {N- {5-bromo-2~
(bis (methylsulfonyl)amino)benzoyl) glycyl) amix;'omethyi‘] -1-(4- - '

chlorobenzyl)piperidine (Compound No. 1582) (40mg, 62%8): ESI/MSm/e 651. (M'+H,

Cz4H3oB rc1N¢°5s2 ).

Example 2025: Preparation of 1-(4-Chlorobenzyl)-l-methyl~4-[({N-(3-

(triflﬁoromethyl) benzoyl) glycyl }aminomethyl] piperidinium iodide
(Methylammonium iodide of Compound No. 461). o :
A ' © solution ' of 4-[{N-(3-

(trifluoro'methyl)bénzoyl)glycyl)a:ninomethyl]piperidine (30 mg, 0.087 mmel) in
CHJCN (1.0 mL) and (piperidinomethyl)polystyrene (80 mg, 2.7 mmol Sase/g resin)
were added to a solution of 4-chlorobenzyl chloride (11.7 mg, 0.073 mmol) in
CH,CN (1.0 mL). The reaction mixture was stirred at 60 °C for 2 h. Phenyl
isocyanate (10.4 mg, 0.087 mmol) was added to the cooled reaction mixture and
the mixture was stirred at 25 °C for 1 h. The reaction mixture was loaded onto
Varian™ sc¥ column and washed with CH;OH (20 mL). Product was eluted off using
2 N NH; in CHsOH (6 mL) and concentrated to afford 1-(4-chlorobenzyl)-4-[{N-
(3-(trifluo:omethyl]benzoyl)glycyj.'}aminomethyl]piperidine as a colorless oil
ﬁs_ed witﬁout pufification. ‘Todomethane (28 mg, 0.20 mmol) was added to a solution
of - . 1-(4-chlorobenzyl)-4-{{N- (3~
(trifluoromethyl)benzoyl)glycyl}aminomethyl]piperidine in CH;CN (2.0 mL) and
the reaction mixture was stirred at 70 °C for 4 h. The solvent was removed under

reduced pressure to afford 1- (4-chlorobenzyl)~l-methyl-4-[{N-(3-
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(trifluorcmethyl)benzoy:
yellow oil {31.7 mg, 71%): The purity was determined by RPLC/MS (99%); ESL/MS

glycyl} aminomethyl]piperi&%ﬁ?iinm iodide .as a pale
m/e 482.1 (M', CHasClF3N30,).

Example 2026: Preparation of 1-{4-Chlorobenzyl}=-4-[N-methyl-N-{N-(3-
(trifluoromethyl)benzoyl) glycyl Jaminomethyl]piperidine (Connpoﬁnd No. 520).

Formaldehyde (108 mg, 1.33 mmol, 37% wt solution in H;0) was added to
a solution of 1-{4-chlorobenzyl)-4- (aminomethyl)jpiperidine (318 mg, 1.33 mmol)
and NaBH;CN (668 mg) in 10% CB;COOﬁ/ CHyOH (3mL). The reactionmixture was stirred
at 25 °C for 1 h. The reaction mixture was loaded on DOWEX™ 50Wx2 column (10
mlL) and washed with CH;OH (100 mL). Product was elut_:ed off using 2 N NH; in CH3;0H
(100 mlL) and concentrated to afford 173 mg of crude 1-'-(4-chlorobenzyl)-4;-
{ (methylamino)methyl)piperidine as a colorless oil used without purificatiox;x.

EDCI (85 mg), l-hydroxybenzotriazole hydrate ' (60 mg) were added to a
solution of 1- (4~chlorobenzyl)-4-{ (methylamino)methyl)pipéridine (111l mg, 0.44
mmol) in CH,Cl; (4 mL). The reaction mixture was stirred at 25 °C for 1 h and
then washed with 2 N agqueous NaOH (2 mL X 2) and brine (1 mL). After filtration

through PTFE membrane filter, the solvent was removed under reduced pressure

to afford an yellow oil which was purified by preparative TLC (SiO,, 5;3
CH3;OH/CH,C1.) to give 1-(4-chlorobenzyl)-4-[N-methyl-N-{N- (3~
{trifluoromethyl)benzoyl)glycyl)aminomethyl]piperidine (compound No. 520) as
a pale yellow 0il (14.0mg, 3.4%). The purity was detémdnéd by RPLC/MS (99%);
ESI/MS m/e 482.1 (M'+H, CyHa:CLlF:N:O,). '

Reference. Example 37: Preparation of 3-Aminochomopiperidine.

A solution of DL-a—amino_—e-—caprolactam (2 g, 16 mmol) in THF (70 mL) was
treated with 1 M BH;-THF solution {80 mL) and heated to reflux for 3h. 2N aqueous
HC1l solution ({50 mL) was added and the reaction was heated to reflux for an
additional hour before cooling to 25 °C. The reacﬁion was basicified (pH 10)
by the addition of 4 N NaOH solution and extracted with EtOAc (3 x 200 mL)}. The
combined organic phases ﬁere washed with saturated agqueous NaHCO;, dried (MgS0,)
and concentrated to yield the desiredmaterial (990mg, 54%) which was used without

any further purification.

‘Reference = Example 38: Preparation  of 3-Amino~1-(4-
chlorobenzyl) homopiperidine.
A solution of 3-aminchomopiperidine (1.71 g, 15 mmol) in CH;CN {45 mL)

was treated with p-~chlorobenzyl chloride (463 mg, 2.9 mmol) and K.CO: (828 g,
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6 mmol) and heated to 70 °C for 9 h. The reaction mixture was cooled to 25 °C. -

a_nd concentrated to afford a yellow solid. ‘I‘he residue was partitioned between
H,O (5 mL) and EtOAc (50 mL), and extracted with BtOAc (2 x .50 mL). The combined
organic extracts were washed with brine '[20-mL)__, dried (NA;SO,) and concentrated.
The resulting yellow oil was purified by chromatography {8i0;, 5-20% CH;OH-CH.Cl,
gradient elution) to afford the desired product as a yellow oil (639 mg, 93%).

_ Example 2027: Preparation of '1'-(’4-chlorobenzyl) -3-{ (4~
benzoylbﬁtyfyl)amino}hompipe_:idiﬂe (Compound No. 994).

A solution of'3?antino-l-(4—chlb£65‘én'zyl)homdﬁiﬁeridine (24 mg, 0.10
mmol) and 4-benzoylbutyric acid (1.2 '_e"qui._\'r;') in CHC13" (1 mL) was treated with
EDCI (23 ing), HOBt (16.2 mg) and Et;N' (15.2 uL), and stirred at 25 °C for 16
h. The reaction mixture was diluted with CH,Cl; {0.5mL), ‘washed with 2 N aqueous
NaOH solution (2 x 0.75 mL), dried by filtration through a PTFE membrane and
concentrated : to ' afford - 14:(4-chlorobenzyl)-—3-{ (4~
benzoylbutyryl)amino)homopiperidine (compound No. 984) (43 mg, 99%): The
purity was determined by RPLC/MS (98%); ESI/MS m/e 413 (M'+H, CzqH2:C1Nz0:).

Examples 2028-2042.

The compounds of this invention were s_ynthe.sized pursuant to methods of
Example 2027 using the corresponding reactant respectively. Chromatography
(HPLC-C18), if neeciéd, 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 m/el¥ield (mg)| Yield (%)
No. _ . . _

|Example 20z8) 543  [c2s B2 CL ¥s N3 02 468 5. 28

ample 2029] 944  |C23 H28 CL N3 02 314 "5 29
Example 2030] 945 {C22 H25 C1 N4 o4 145 6 30
|[Exampie 2031|946 |c23 H27 CL N4 04 359 5 24
Example 2032] 947 |c25 H3L CL N2 O4 159 ) 20
Example 2033] 948  |C24 H29 Cl2 N3 02 162 3 32
Example 2034] 949  |C25 H32 Cl N3 02 T 23z 3 31
Example 2035] 986 . |c23 H25 CL F3 N3 O2 168 | 45 | 92
Example 2036] 989 |C23 H28 CL N3 03 a36 | 44 | 97
Example 2037| 990 . |22 A26 CL N3 02 —200 | 41 ~99
Example 2038 991  |C23 HZ7 CL NZ 02 ECE 57
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[rample 2039] 952 |35 ASI C1 w2 Of 159" 17 58
Example 2040] 993 |25 H31 CL N2 O2 327 44 E)
Example 2041] 995  |C25 H31 CL N2 03 243 ry) 35
Example 2042| 996  |C24 H31 C1 N4 02 443 5+ 11

*Yield of TFA salt.

Escample 2043:

by Test Compounds.

Measurement of Inhibition of MIP-1a Binding to THP-1 Cells

Human monocytic leukemia cell line THP-1 was suspended in assay buffer

(RPMI-1640 (Gibco-BRL Co.) containing 0.1% BSA and 25 mM HEPES adjusted to pH

" 7.4) to give a cell suspension of a concentration of 1 x 10° cells/mL. The test

compound was diluted in the assay buffer and used as the test compound solution.

Icdinated 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 uL of test compound solution, 25 pL of labeled ligand solution and 50

pL 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 pulL of cold PBS (200 uL of cold PBS was added and then

filtered). The filter was air-dried and 25 uL of liquid scintillator was added

into each well.

The radiocactivity retained by the cells on the filter were

measured using TopCount (Packard Instrument Co.).

To calculate the ability of test compounds to inhibit binding ofl human

MIP-la to THP-1 cells, non-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-la added; C, counts with ['?°I]-labeled human MIP-la added).

When inhibition by the cyclic amine derivative of this invention was

measured, for example, the following compounds demonstrated 20-50%, 50%-80%

and >80% inhibitory activity at 2 uM or 10 uM, respectively.

are
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208-50% inhibition at 10 uM: Compound Nos. 29, 37, 41, s, 46, 47, 50, 82, 8s,
107, 120, 134, 214, 217, 218, 220, 222, 225, 226, zzv;:zza,_zzs; 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, 37s, 376, 380, 382, 383, 385, 470, 471, 472, 473,
474, 483, 484, 488, 489, 491, 457, 499, 500, 502, 506, 508, 510, 514, 515, 518,
524, 543, 553, 554, 555, 556, 563, 571, 575, 576, 578, 579, 580, 583, 586, 587,
588, 590, 591, 592, 595, 596, 598, €03, 610, 611, 612, 614, 624, 625, 626, 629,
€35, 638, 639, 640, 641, 642, 643, 644, 646, 647, 648, 649, 652, 653, 658, 659,
660, 665, 666, 669, 671, 675, 677, 679, 681, 682, 684, 691, €95, 696, 700, 702,
704, 706, 711, 712, 714, 717, 721,'723,'&2!, 726, 727, 728, 729, 731, 737, 739,
740, 741, 742, 744, 746, 765, 767, 172, 773, 7174, 715, 776, 780, 781, 785, 786,
797, 788, 790, 791, 792, 793, 795, 796, 797, 798, 805, BOG, 807, 810, 813, 820,
821, 822, 824, 825, 827, 829, 830, 833, 834, 837, 838, 844, 853, B55, 873, 877,
878, 880, 882, 887, 888, 891, B94, 901, 903, 904, 905, 911, 529, 932, 933, 935,
938, 540, 948, 993, 596, 1006, 1018, 1026, 1028, 1035, 1048, 1053, 1054, 1055,
1056, 1068, 1070, 1071, 1072, 1073, 1075, 1076, 1081, 1763, 1764.

508-80% inhibition at 10 pM: 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, 479, 480, 482, 485, 486, 487, 492, 493, 494, 495, 496, 498, 501,
503, 504, 507, 511, 512, 513, 520, 523, 527, 529, 530, 531, 532, 533, 534, 535,
536, 537, 538, 539, 540, 541, 542, 545, 546, 547, 548, 549, 550, 551, 552, 558,
559, 560, 561, 562, 565, 567, 568, 569, 570, 572, 573, 574, 577, 581, 582, 594,
597, 599, 600, 602, 604, 606, 607, 608, 609, 613, 615, 616, 618, 619, 620, 621,
628, 630, 631, 632, 633, 634, 636, 637, 645, 651, 654, 655, 657, 661, 662, 664,
673, €74, 676, €78, 680, 683, 685, 687, 688, 689, 693, 703, 705, 707, 708, 709,
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, 769, 770, 771, 777, 778,
779, 784, 784, 799, 800, 802, 804, BOB, 809, 811, 812, 815, 816, 819, 828, 831,
832, 835, 836, 839, 840, 845, 846, 847, 848, 850, 851, 854, 857, 858, B59, 860,
861, 862, 863, 865, 866, 867, 868, 872, 874, 876, 886, 899, 910, 942, 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,
1069, 1074, 1078, 1079, 1080, 1766.

>80% inhibition at 10 pM: Compound Nos. 461, 464, 469, 481, 490, 505, 509, 521,
526, 528, 544, 564, 566, 601, 605, 617, 622, 623, 627, 650, 656, 663, 668, 672,
686, 690, 692, €94, 715, 743, 747, 748, 755, 757, 759, 761, 782, 783, 803, 814,
817, 818, 826, 849, 856, 864, 869, 870, 871, 999, 1000, 1001, 1002, 1003, 1008,

346




10

15

20

25

30

35

WO 99/25686 S . PCT/US98/23254

1009, 1010, 1011, 101é;"023, 1029, 1031, 1032, 10#5&5;034, 1036, 1038, 1039,
1040, 1041, 1051, 1057, 1058, 1062, 1063, 1064, 1065, ioss, 1082, 1083.

20$-50% inhibition at 2 pM: Compound Nos. 1042, 1043, 1244, 1245, 1416, 1435,
1436, 1438, 1441, 1480, 1570, 1583, 1584, 1589, 1590, 1594, 1595, 1601, 1660,

1672, 1687, 1724, 1779, 1780, 1787, 1795, 1796, 1798, 1799, 1802, 1893, 1894,

1898, 1900, 1915, 1919, 1520, 2092, 2096, 2098, 2100.
508-80% inhibition at 2 pM: Compound Nos. 1190, 1414, 1600, 2091, 2094, 2095.
>80% inhibition at 2 pM: Compound Nos. 2093, 2097, 2099, 2103, 2104.

Example 2044: Measurxement of Inhi.hition 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., 1969, 244, 487-493), two synthetic DNA primers
{5'~CACTCTAGACTCCAGCATGA-3' and 5'~TAGCTGCAGATTCITGGEGTTG-3') flanked by re-
striction enzyme sites were. used to amplify a DNA fragment from cDNA derived
from human endothelial cells {purchased from Kurabow Co.); the amplified fragment

was cut with the restriction enzymes (PstI and Xbal), ligated into a transfer

vector pVL1393 (Invitrogen Co.)}, and the resulting vector was co-transfected
along with infectious baculovirus into Sf-9 insect cells and the supernatant

was plaque assayed to yield human MCE-1 -géne baculovirus recombinant.

- 2. . Synthesis of [1251]-1abeled human MCP-1 expressed in baculovirus

Using the method of K. 1Ishii et al. (Biochem Biophys Research
Communications, 1995, 206, 955-961), 5 x 10° 3£-6 insect cells was infected with
5 x 10! PFU (plaque forming units) 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-1l cells (Method 1)

Human monocytic leukemia cell line THP-1 was suspended in assay buffer
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(REMI-1640 {Gibco-BRL Co.)} containing 0.1% BSA and.25 mM HEPES adjusted to pH
7.4) te give a cell suspension of ‘a concentration of 1 x 10" cells/mL. The test
coinpound was diluted in the aesay buffer and used as the test compound solution.
(*#1] -labeled human MCPE-1 descr:.bed above was diluted in assay buffer to 1 mCi/mL
and used as the labeled ligand solution. In a 96 well fxlter plate (Millipore
Co.), 25 uL of test compound solut;on, 25 pL of labeled ligand solution and 50
pI. of cell suspens:.on were aliquoted into each well in th::.s order, stirred (total

reaction volume 100 p.L), and incubated for one hour at 18 °C.

After the reaction, the reaction solution was filtered, and the filter

' was washed twice with 200 UL of cold EBS (200 uL of cold PBS was added and then

filtered). The filter was air-dried and 25 ulL of liquid scintillator was added
into each well The radioact:.v:.ty retained by the cells on the filter were

measured using TopCount (Packard Instrument Co.).

To calculate the ability of test compound to inhibit binding of human
MCP-1 to THP-1 cells, non-specific binding determined by adding 100 ng of

unlabeled human MCP-1 in blace_ of the test compound was subtracted, while the _

counts with no test cbmpound added was taken as 100%.
Inhibition (8) = {1 - (A - B)/(C - B}) x 100

(A, counts with test compound added; B, counts with 100 ng of unlabeled human

MCP-1 added; C, counts with [**I]-labeled human MCP-1 added).

When inhibition by the cyclic amine derivative of this invention was
measured, for example, the following compounds demonstrated 20%-50%, 50%-80%
and 580% inh'ibit;ory activity at 1 p.M,' 10 uyM orx 100 uM, respectively. These

compounds are

.20%-50% inhibition at 100 uM: Compound Nos. 3, 6, 11, 15, 16, 19, 28, 44, 88,

82, 94, 104, 111, 112, 124., 125, 133, 219, 220, 224,_‘22-8, 236, 338, 343, 346,
347, 348, 349, 362, 363, 35;/, 368, 371, 373, 381, 618, 847, 849, 850, 866, 867,
86s, 870, 871, 872, 873. '

508-80% inhibition at 100 uM: Compound Nos. 1, 8, 10, 12, 18, 21, 26, 30, 33,
35, 39, 84, 89, 90, 91, 96, 97, 98, 99, io0, 101, 103, 106, 108, 109, 110, 116,
122, 126, 216, 218, 221, 225, 226, 231, 330, 332, 333, 334, 337, 341, 342, 350,
352, 354, 356, 359, 366, 361, 364, 366, 374, 375, 379, 382, 462, 463, 464, 557,
686, 840, 841, B42, 843, 844, 845, 846, B48, 862, 863, 864, B65, 868.
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>80% inhibition at 100ijilt: Compound Nos. 2, 4, 5,7} 13, 14, 17, 20, 22, 23,
24, 25, 27, 29, 31, 32, 34, 36, 38, 40, 41, 42, 43, 45, 46, 47, 48, 49, 50, 83,
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, 339, 340, 345,
351, 355, 357, 358, 383, 458, 459, 460, 466, 558, 851, 852, 861, 874.

208508 inhibition at 10 uM: Compound Nos. 12, 18, 30, 34, 40, 42, 43, 51, 52,

53, 54, 55, 56, 57, 59, 60, 64, 66, 75, 76, 77, 78, 79, 82, 89, 50, 97, 98, 102,

103, 116, 127, 128, 129, 130, 132, 135, 136, 140, 141, 144, 156, 157, 159, 160,
161, 162, 163, 166, 167, 168, 163, 170, 171, 172, 173, 174, 175, 176, 178, 179,
190, 191, 192, 195, 197, 200, 202, 203, 204, 205, 208, 233, 234, 235, 235, 240,
241, 242, 243, 245, 247, 249, 250, 255, 263, 264, 269, 274, 278, 279, 282, 306,

. 316, 317, 323, 324, 380, 404, 40S, 433, 446, 448, 449, 451, 470, 471, 473, 476,

479, 486, 488, 485, 497, 498, 499, 501, 504, 507, 508, 509, 510, 512, 514, 516,

' 519, 527, 530, 532, 542, 545, 560, 563, 564, 565, 566, 568, 569, 572, 573, 574,

575, 578, 583, 584, 586, 587, 589, 590, 599, 600, 601, 603, 606, 612, 613, 620,
621, 622, 624, 625, 627, 629, 630, 632, 634, 636, 637, 640, 641, 642, 643, 644,
645, 646, 647, 648, 649, €58, 678, 682, 687, 692, 694, 764, 775, 856, 857, 860,

681, 882, 883, 884, 890, 832, §99, 900, 903, 905, 907, _sos, 911 912, 916, 917,

921, 922, 923, 925, 827, 931, 832, 935, 939, 940 968, 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, 81, 105, 114, 121, 123, 134, 137, 133, 139, 146, 147,
148, 149, 151, 154, 165, 177, 232, 244, 248, 251, 252, 253, 256, 259, 261, 266,
267, 276, 286, 292, 293, 295, 301, 305, 307, 310, 314, 315, 320, 322, 328, 434,
435, 435, 437, 439, 440, 443, 447, 450, 452, 453, 454, 455, 456, 468, 469, 472,
474, 475, 477, 478, 480, 481, 482, 483, 485, 490, 493, 494, 500, 505, 511, 517,
520, 529, 534, 540, 543, 544, 548, 555, 556, 561, 562, 570, 576, 579, 611, 617,
853, 854, 855, 858, 859, 875, 877, 879, 880, 885, 886, 887, 888, 891, 894, 895,
904, 906, 509, 910, 913, 914, 918, 928, 930, 933, 937, 938, 945, 970, 1040, 1044,
104s6.

>B0% inhibition at 10 uM: Compound Nos. 31, 45, 46, 48, 58, 68, 80, 83, 113,
115, 142, 143, 145, 150, 152, 265, 268, 272, 275,'253, 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; 818, 537, 538, 547, 554, 876,
858, 919, 528, 943. _

20%-50% inhibition at 1 uM: Compound Nos. 1118, 1121, 1136, 1143, 1146, 1158,
115%, 1167, 1170, 1359, 1361, 1362, 1363.

50%4-80%¢ inhibition at 1 uM: Compound Nos. 1133, 1134,'1137, 1141, 1156, 1161,
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1162 1153 1164, 1168

>80% :thibit:l.on at 1 p.M Compound No. 1147.

3-2. Measurement of inhibition of binding of [mI] ~-labeled baculovirus
expressed human MCP~1 to THP-1 cells (Method 2)

Human monocytic leukemia cell line THP-1 was suspended in assay buffer

(50 mM HEPES, pH 7.4, 1.0mMCaCl,, 5.0mMMgCl;, 0.5% BSA) to give a'cell suspension

of a concentration of 1 x 10’ cells/mL. The test compound was diluted in the

assay buffer and used as the test compound solution. [lzsI]—labeled human MCP-1
described above was dJ.luted in assay buffer to 1 mC:L/mL and used as the labeled
ligand solution. Ina96well filterplate {Millipore Co.), 25 uL of test compound
solut:.on, 25 uL of labeled l;gand solution and 50 uL of cell suspension were

lJ.quoted J.nto each well in this order, stirred (total react:n.on volume 100 nL},

and incubated for one hour at 18 °C.

After the reaction, the reaction solution was filtered, and the filter

was washed twice with 200 uL-of cold PBS (200 uL of cold PBS was added and then. ..

filtered) . The filter was aJ.r—er.ed and 25 uL of liquid scintillator was added
into each well. The radiocactivity retained by the cells on ‘the filter were

measured using Topcount. (Packard Instrument Co.).

To calculate the ability of test compound to inhibit b.i.ndin'g of human
MCP-1 to THP-1 cells, non-specific binding determined by adding 100 ng of
unlabeled human MCP-1 in place of the test compound was subtracted, while the
counts with no test compound added was taken as 100%. '

Inhibition (%) = {1 - (A - B)/(C - B)) x 100

(A, counts with test compound added; B, counts with 100 ng of unlabeled human

' MCP-1 added; C, counts with [*?®I]-labeled human MCP-1 added).

When inhibition by the cyclic amine derivative of this invention was
measured, for example, the follow:.ng compounds demonstrated 20%-50%, 50%-80%
and >80% inhibitory activity at 0.2 uM, 1 pM or 10 uM, respect:.vely. 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 ji

20%-50% inhibition at 1 pMM: Compound Nos.

1110, 1116, 1174, 1175,
1201, 1202, 1209, 1210,
1250, 1259, 1261, 1265,
1318, 1319, 1320, 1329,
1357, 1358, 1368, 1372,
1429, 1430, 1432, 1437,
1458, 1459, 1461, 1463,
1485, 1507, 1508, 1510,
1522, 1524, 1535, 1538,

. 1878, 1579, 1580, 1581,
- 1612, 1613, 1614, 1615,

1669, 1716, 1717, 1723,
1757, 1758, 1758, 1760,
1783, 1784, 1785, 1791,
2066, 2067, 2068, 2065,

2110, 2112, 2123, 2130, 2131, 2139, S
50%-80% inhibition at 1 uM: Compound.Nos. 37, 2%8, 318, 1084,

1108, 1111, 1113, 1114,
1186, 1204, 1205, 1206,
1293, 1300, 1342, 1351,
1381, 1383, 1384, 1381,

. 3436, 1439, 1449, 1454,

1506, 1517, 1525, 1526,
1539, 1541, 1545, 1593,
1625, 1626, 1628, 1629,
1672, 1673, 1675, 1678,
1714, 1718, 1722, 1725,
1742, 1743, 1744, 1745,
1786, 1788, 1789, 1790,
1883, 1885, 1886, 1887,
1918, 1%22, 1976, 1985,
2124, 2125, 2126, 2135.

1178,
1211,
12686,
1330,
1385,
1440,
1464,
1511,
1540,
1582,
1616,
1728,
1761,
1793,
2071,

1115,
1207,
1352,
1411,
1456,
1527,
1600,
1645,
1679,
1726,
1746,
1792,
1889,
2027,

1178,
1212,

1272,

1335,
1386,
1445,
1466,
1512,
1542,
ises,
1617,
1731,
1762,
1904,
2072,

1138,
1208,
1354,
1412,
1457,
1529,
1601,
1650,
1681,
1727,
1748,
1795,
1893,
2035,

1187,
1222,
1277,
1336,
1392,
1446,
1468,
1513,
1544,
1587,
1618,
1733,
1763,
1911,
2073,

1142,
1245,
1370,
1414,
1460,
1530,
1606,
1654,
1684,
1729,
1751,
1797,
1894,
2062,

1188, 1189,
1225, 1229,
1282, 1294,
1337, 1343,
1400, 1413,
1447, 1448,
1469, 1470,
1514, 1515,
1571, 1573,

'PCT/US98/23254

:i Compound Nos. 541, 1045}?1043, 1559.

1098, 1100, 1101, 1104,

1197, 1198,
1230, 1237,
1299, 1302,
1344, 1353,
1422, 1423,
1450, 1452,
1471, 1474,
1516, 1518,
1574, 1575,

1598, 1602, 1603, 1604,

1622, 1627,

1736, 1739,

1630, 1643,

1740, 1747,

1770, 1771, 1772, 1773,

1917, 2057,
2074, 2075,

1165, 1179,
1246, 1255,
1371, 1373,
1417, 1418,
1462, 1472,
1531, 1532,
1608, 1619,
1658, 1663,
1687, 1688,
1730, 1732,
1753, 1754,
1798, 1800,
1503, 1905,
2083, 2084,

2061, 2063,
2076, 2080,

1190, 1192,
1257, 1258,
1375, 1377,
1419, 1421,
1473, 1487,
1533, 1534,
1620, 1621,
1664, 1665,
1689, 1690,
1734, 1735,
1756, 1779,
1801, 1804,
1910, 1912,
2088, 2089,

>80% inhibition at 1 uM: Compound Nos, 299, 311, 312, 329, 1042,
1119, 1191, 1203, 1220, 1228, 1236, 1244, 1256, 1288, 1295, 1308,
1382, 1393, 1395, 1415, 1416, 1420, 1435, 1438, 1441, 1480, 1481,
1584, 1589, 1590, 1594, 1595, 1607, 1634, 1660, 1661, 1666,.1668,

8561

1091,

1105,
1199,
1238,
1307,
1355,
1425,
1453,
1479,
1519,
1576,
1609,
1646,
1750,
1774,
2084,
2081,

1103,

1193,
1262,
1378,
1424,
1502,
1536,
1623,
1670,
1711,
1737,
1781,
1848,
1913,
2090,

1043,
1310,
1570,
1695,

1109,
1200,
1243,
1315,
1356,
1426,
1455,
1482,
1521,
1577,
1611,
1662,
1755,
1777,

2065,

2082,

1106,
1195,
1263,
1380,
1431,
1504,
1537,
1624,
1671,
1712,
1741,
1782,
1862,
1914,
2111,

1085,
1376,
1583,
1696,
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1697, 1698, 1699, 1701, 1702, 1703, 1704, 1705, 1706, 1707, 1708, 1709, 1713,

1724, 1749, 1752, 1775, 1776, 1778, 1780, 1787, 1794, 1796, 1799, 1802, 1803,

1841, 1869, 1870, 1871, 1872, 1876, 1877, 1892, 1896, 1897, 1898, 1899, 1900,
1901, 1902, 1905' 1907, 1908, 1909, 1915, 1916, 1919, 1920, 1921, 2085, 2086,
2087, 2113, 2114, 2118, 2119, 2120, 2121, 2122, 2127, 2128, ‘2129, 2132, 2133,
2136, 2137, 2138, 2159, 2161, 2162, 2187, 2189, 2193.

208-50% inhibition at 0.2 pM: 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, 1956, 1858, 1859, 1860, 1863, 1864, 1865, 1866, 1868,
1874, 1878, 1879, 1880, 1888, 1850, 1891, 1895, 1926, 1927, 1528, 1928, 1930,
1934, 1935, 1937, 1945, 1946, 1951, 1952, 1953, 1954, 1959, 1960, 1961, 1962,

1966, 1969, 1970, 1971, 1972, 1973, 1977, 1978, 1979, 1980, 1981, 1985, 2014,

2027, 2028, 2033, 2035, 2039, 2040, 2041, 2042, 2044, 2045, 2046.

50%-80%linhibitién at 0.2 uM: Compound Nos. 1677, 1678, 1679, 1681, 1687, 1688,
1689, 1690, 1695, 1697, iéoe ‘1809, 1841, 1848, 1861, 1862, 1869, 1870, 1871,
1872, 1873, 1876, 1877, 1883, 1884, 1885, 1886, 1887, 1885, 1893, 1394, 1976.

>80% inh::.bit:.on at 0.2 pM: Compound No. 1696, ABO2. e e S e e e e

Example 2045: Measurement of Inhihitien of Binding of [***I]-Labeled

Human M.CP-I to Cells Expressing the MCP-1 Receptor.

1. Der:.vat:.on of cells expressing the MCP-1 receptor

cDNA f_ragment 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 pPCEP4 (Invitrogeri Co ;) at the Notl 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 .t.'hle selective agent (Hyg'i:omycin') , and a stably

ekpressing transfectant line was obtained. The expression of the receptor was

confirmed by binding of [°I]-labeled human MCP-1.

2. Measurement of inhibition of binding of. [}?*I)-labeled baculovirus

expressed human MCP—l to the MCP-1 receptor expressing cells

The MCP-l receptor expressing cells on tissue culture dishes were scraped
using a cell scraper and suspended in assay buffer (D-MEM(Gibco-BRL Co.)
containing 0.1% BSA and 25 mM HEPES adjusted to pH 7.4) to give a cell suspension
of a concen"tratlion of 6 x 10° cells/mL. The test cox@pound'was diluted in the

assay buffer. The remainder of the procedu'rie was as described in Example 2044.
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When the inhibition by scme 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 inhibi.tion of cell chemotaxis by the compounds
of this invention, we measured cell chemotaxis caused by monccyte chemotactic
factor MCP-1 using the human monecytic leukemia cell line THP~1 as the chemotactic
cell according to themethod of Fall et al.. (J. Immunol. Methods, 180, 33, 239-247}.
2 x 10° cells/mL of THP-1 cells (suspended in REMI-1640 (Flow Laboratories Co.)
+ 10% FCS) was placed in the upper chamber (200 L) of a 96 well micro-chemotaxis
chamber (Neuroprobe, registered tradename), and human recombinant MCP-l in a
same solution {Peprotech Co.) at a final concentration of 20 ng/mi was placed
in the lower chamber, with a polygarbonate filter (PVP-free, Neuroprobe;
registered tradename) placed between the two chambers. These were incubated

at 37 °C for 2 hr in 5% CO;.

The filter was removed, and the cells which had migrated to the underside

of the filter was fixed, stained using Diff Quick (Kokusai Shiyaku Co.) and then
quantitated using a plate reader (Molecular Device Co.) at a wavelength of 550
nm to determine the index of cell migration as a mean of 3 wells. In addition,
test compounds were placed in the upper and lower chambers along with THP-1 and
MCP-1, respectively, and the inhibition of cell migration (inhibition ICs, (uM))
was determined. Inhibition was defined as {(cells migration induced MCP-1 with
no test compound in the upper and lower chambers) - {cells migration with no
MCP-1 added in the lower chamber) = 100%}, and the concentration of the test
compound which gave 50% inhibition was designated 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 uM.

ICsp < 0.1 uM: Compound Nos. 4, 37, 298, 299, 311, 312, 318, 329, 461, 886, 909,
1042, 1043, 1085, 1119, 1138, 1142, 1165, 1179, 1181, 1203, 1205, 1220, 1228,
1236, 1244, 1245, 1256, 1288, 1293, 1285, 1308, 1310, 1352, 1376, 1382, 1393,
1395, 1416, 1420, 1433, 1436, 1438, 1441, 1480, 1531, 1532, 1570, 1583, 1584,
1589, 1590, 1594, 1595, 1600, 1601, 1607, 1660, 1661, 1664, 1666, 1668, 1698,
1699, 1701, 1702, 1703, 1704, 1706, 1707, 1708, 1708, 1713, 1775, 1776, 1778,
1779, 1787, 1794, 1796, 1799, 1802, 1803, 1896, 1898, 1859, 1500, 1901, 1502,
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1906, 1907, 1908, 1909, 1915, 1916, 1919, 1920, 1821, 2087, 2114, 2128, 2129,
2132, 2137, 2141, 2144, 2157, 2158, 2189. -
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Claims .
What is claimed is:
1. A compound of the formula (I) below:
R1 ,(CHz)k 9 R4 _
>—(CHa~N (CHo)N=C~(CHoly——(CH=G-R® (1)
. 2 _ 5 _
R? (CHol R® R _

» a pharmaceutically acceptable acid addition salt thereof or a pharmaceutically
acceptable C,~Cg alkyl addition salt fh'ereof,
wherein R! is a phenyl group, a C3-Cs cycloalkyl group, or an aromatic

heterocyclic group having 1-3 heteroatoms selected from the group consisting

. of an oxygen atom, a sulfur atom, a nitrogen atom, or a combination thereof,

in which the phenyl 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 atcm, a sulfur atom, a nitrogen atom, or a

combination thereof, to form a condensed ring, and the phenyl group, C3;-Cg

cycloalkyl group, aromatic heterocyclic group, or condensed ring may be

substituted with one or more of a halogen atom, a hydroxy group, a cyano group,
a nitro group, a carboxy group, a carbamoyl group, a C,-Cg alkyl group, a Cy-Cg
cycloalkyl group, a C-Ce alkenyl group, a C;~Cg alkoxy group, a C;-Ce¢ alkylthio
group, a C3-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 ' Co—-Cq
alkoxycarbonyl group, a C,~C; alkanoyloxy group, a C;—~C aikanoylmino group,
a C;~C; N-alkylcarbamoyl group, a C;—Cs N-cycloalkylcarbamoyl group, a C;-Cg
alkylsulfonyl group, a C3—Cs (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)O-, an amino
group, a mono (C;~-C¢ alkyl)amino group, or a di (C;~Cs alkyl)amino group, wherein
the substituent for the phenyl group, C3;~Ce cycloalkyl group, aromatic
heterocyclic group, ox condensed ring is optionally substituted with one or more
_of a halogen atom, a hydroxy group, an amino group, a trifluoromethyl group,
a C;-C¢ alkyl group, or a C;~-Cg alkoxry group;

R? is a hydrogen atom, a C;-Cs alkyl group, a C,~C, alkoxycarbonyl group,
a hydroxy group, or a phenyl group, in which the C,-C¢ alkyl or phenyl group may

355 ,
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be substituted with one or more of a halogen atom, a hydroxy group, a C3;—-Cs alkyl

. group, or a C;—-C¢ alkoxy group, anq when j = 0, R® is not a hydroxy group;

j represents an integer of 0-2;
X represents an integer of 0-2;
m represents an integer of 2-4;
n represents 0 or 1;

RPis a hydrogen atom or a C;-Cs alkyl group optiof:ally 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'let;s 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;-Cg alkyl group, in which the C3~C¢
alkyl groﬁp is optionally substituted with one ormore of a halogen atom, a hydroxy

group, a cyahc': group, anitro group, a carboxy group, a carbamoyl group, a mercapto

' group, a guanidino group, a C;~Cg cycloalk"yl" group, a C;-Cg alkoxy group, a C;~Cg
alkylthie group, ‘a phenyl group optionally substituted with one or more of a

halogen atom, a hydroxy group, a C,-Cs alkyl group, a C;-C¢ alkoxy group, or a

benzyloxy group', a phe'néxy group, a benzyloxy group, a benzyloxycarbonyl group,

a C;-C; alkanoyl group,' a Cp~Cy alkoxyca'rbbnyl-group, ‘a C;~C; alkanoyloxy group, . . ... ... ... ..

a C~C, alkapo‘ylamino cjroup, a C;~Cy; N-alkylcarbamoyl group, a C;-Cg alkylsulfonyl
group, an a;mino group) a mono (C;-Csg alk'yliamino group, a di(C;-Cg¢ alkyl)amino
group, or an arcmatic 'heferocyclic group héving 1-3 of heteroatoms selected from
the group co.nsisting"of' an oxygen atom, a sulfur atom, a nitrogen atom, ér a
combination thereof ancl.' optionally condensed with benzene ring, or R and R® taken
together form a 3 to 6 membered cyclic hydrocarbon;

'p represents 0 or 1; '

q represehts 0 or 1; .

"G is a group represented by -CO-, -SO,-, -CO-O-, -NR’-CO-, -CO-NR'-,
~NH-CO-NH-, -NH-CS-NH-, -NR'-S0,~, -SO,-NR'-, -NH~CO-O-, or -0-CO-NH~-, wherein
R’ is a hydrogen atom or a C;~Cg alkyl group, or R' taken together with R® represents
C.-Cs alkylene group; '

Réisa phenyl group, a C3-Cs cycloalkyl group, a C3~Cy cycloalkenyl group,
a benzyl group, or an dromatic heterocyclic group having 1-3 heteroatoms selected
from the group consisting of an oxygen atom, a sulfur atom, a nitrogen atom,
or a coxixbination thereof, in which the phenyl, benzyl, or aromatic heterocyclic
group may be condensed with a benzene ring or an aromatic heterocyclie group
having 1-3 heteroatoms selected from the group consisting of an oxygen atom,
a sulfur atom; a nitrogen atom, or a combination thereof, to form a condensed
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ring, and the phenyl grtff:, C;~Cs cycloalkyl group, cg'-cg cycloalkenyl group,

benzyl group, aromatic heterocyclic group, or condensed ring may be substituted
with one or more of a hélogen étom, a hydroxy.group, a mercapto groﬁp, ‘a 'cy'ano
group, a nitro group, a thiocyanato group, a carboxy group, a ca.rbamoyl group,
a trifluoromethyl group, a C;—Cg alky]_. group, a C3;—-Cg cycloalkyl group, a Cz-
C¢ alkenyl group, a C;-C¢ alkoxy group, a C3—Cs cycloalkyloxy group, a C3~Cg
alkylthio group, a C,—C; alkylenedioxy group,' a phe_nyl group, a phenoxy group,
a phenylamino group, a benzyl group, a benzoyl group, a phénylsulfinyl group,
a phenylsulfonyl group, a 3-phenylureido group, a C_z-c'p alkanoyl group, a C;-Cs
alkoxycarbonyl group, a C;~C alkanoyloxj -Qroup, .a C.~C; alkanoylamino group,
a C,-Cy N-alkylcarbamoyl group, a C;—-Cs alkylsulfonyl group, a phenylcarbamoyl
group, a N,N-di(C,-Cs alkyl)sulfamoyl group, an amino group, a moixo (C1~Cs
alkyl)amino group, a di (C;~Cg alkyl)amino group, a benzylamino group, a C;~C,
(alkoxycarbonyl)amino group, a C1~Ce falkylsulfonyl)amitio group, or a bis (C;~Cg
alkylsulfonyl)amino group, wherein the substituent for the phenyl group, C;-Cs
cycloalkyl group, C3-Cy cycloalkenyl group, benzyl group, aromatic heterocyclic

group, or condensed ring is optionally substituted with one or more of a halogen

atom, a cyano group, a hydroxy group, an amino group, t;j.;lpq;pm_ethyl group,

a C;-Cg alkyl group, a C;-Cg alkoxy group, a GG alkylthio gfoup, a mono {Ci1~Cg¢

alkyl)amino group, or a di(C;-Cs alkyl)amino 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 salt or its
pharmaceutically acceptable C;-Cg alkyl addition salt as set forth in claim 2,

wherein n = 0 in the above formula (I).

- 4. . A compound, its pharmacéutically acceptable acid addition salt or its

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

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

5. A compound, its pharmaceutically acceptable acid addition salt or its
pharmaceutically acceptable C;—Cg alkyl addition salt as set forth in claim i,
wherein k = 1 and m = 3 in the above formula (I).
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6. A compound, its phemceﬁtically .acceptable acid addition .salt or its
pharmaceutically acceptable cl-cs alkyl addition salt as set forth in claim 1,

wherein k = 2 and m = 2 in the above formula {(1).

7. A compound, its pharmaceutically acceptable ecid addition salt or its
pharmaceut:.cally acceptable c,-cs alkyl add:.tion salt as set forth in claim 6,

wherein n = 1 in the above formula (I).

8. ~ A compound, its pharmac_euticaliy e,coeptable acid addition salt or its -

pharmaceuticaliy acceptable C;-C¢ alkyl addiﬁioﬁ salt as set forth in claim 1,

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

9. A compound its phaﬁnaceutically a.coepta'bl'e acid addition salt or its
pharmaceutically acceptable C1~Cs alkyl add:.t:l.on salt as set forth in claim 1,

wherein j = 0 in the above fomula(I)

10. A compound, its pharmaceutically'acceptable acid addition salt or its-

pharmace_utically acceptable 'c,—cs elkyl addition salt-as set forth in-claim 1,
wherein p =.0, g=0 and G is a group represénted by ~NR'-CO- in the above formula

(1).

11. A compouzid,. ii:s pharmaceﬁtically acceéteble acid addition salt or its
pharmaceutically acceptable C;-C¢ 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 phannaceutieallj acceptable acid .addition salt oxr its
pharmaceutically acceptable C;-C¢ alkyl addition salt as set forth in claim 1,
wherein the substituent for the phenyl group, cs—c, cycloalkyl group, aromatic
heterocyclic group, or condensed ra.ng in R' is one or more of a halogen atom,
a hydroxy group, a C;—-Cg alkyl group. a C;-Cq alkenyl group, a C;—-C¢ alkoxy group,
a C,-Cg¢ alkylthio group, a C2-Cs alkylenoxy group, a methylenedioxy group, a
N—phenylcarbamoyl group, an anu.no group, a mono(Cl C¢ alkyl)amino group, or a

di (C1~Cg alkyl]am:.no group in the above formula (1).

13. A compound, its pharmaceutically acceptable acid addition salt or its
pharmaceutically acceptable C;-Cg alkyl addition salt as set forth in claim 1,
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wherein the Substituenig' fo: the phenyl gzbup, C;-Ce g'é-ycloalkyl group, Ci-Cs
cycloalkenyl group, be_néyl group, aromatic heterocyclic group, or condensed ring
in R® is one or more of .a halogen atom, a nitro g'roup, a trifluoromethyl group, . -
a Cy-C¢ alkyl group, a C;-C; alkoxy group, a phenylsulfonyl group, a Cz;-Cy

alkanoylamine group, or an amino group in the above formula (I).

14, A compound, its pharmaceutically acceptable acid addition salt or its
pharmaceutically acceptable C;-Cs alkyl addition salt as set forth in claim 1,

wherein R® is a phenyl group or an isoxazolyl group in the above formula (I).

15. A compound, its pharmaceutically acceptable acid addition salt or its
pharmaceutically acceptable C;~Cs alkyl addition salt as set forth in claim 1,
wherein R® is a phenyl group, a furyl group, or a thienyl group in the above

formula (I).

16. A method of inhibiting the binding of a chemokine to the receptor of a

target cell and/or its action on a target cell using a pharmaceutical preparation

containing a therapeutically effective amount of a compound represented by the

formula (I) below:

R1 /(C Hz) .0| R4 .
>—(CH~N (CH2>n-23-c-(CHz)H:(crlz)q—G-Rs (1
R (CH2)nm ' R

, a pharmaceutically acceptable acid addition salt thereof oﬁ a pharmaceutically
acceptable Cl;cs alkyl addition salt thereo_f, ' ' .
wherein R!' is a phenyl group, a C3—Cs cycloalkyl group, or an aromatic
heterocyclic _group having 1-3 hetercatoms selected from the groixp 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 heterccyclic group having 1-3 heteroatoms selected from the
group consisting of an oxygen atom, a _sulfur atom, a nitrogen atom, or a
combination thereof, to form a condensed ring, and the phenyl group, C;-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 ﬁitro group, a carboxy group, a carbamoyl group, a C;—Cg alkyl group, a Cis=Cy
cycloalkyl group, a cz-c_s alkenyl group, é. C1-C¢ alkoxy group, a C3;~Cg alkylthio
group, a Cy~Csalkylene group, a C;-Cqalkylenoxy group, a C,~Cszalkylenedioxy group,
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a phenyl group, a phenoxy group, a phenylthio group, a-benzyl group, a benzyloxy

group, a benzoylamino group, a c,-c, alkanoyl group, a C2=Cy alkoxycarbonyl group,

a C-C; alkanoyloxy group, a C,~C; alkanoylamino group, a C,~C, N-alkylcarbamoyl

group, a Cy~Co N-cycloalkylcarbamoyl grouo, a Cy-Cs alkylsul'fohy'l group, a Ci;~Cy
(alkoxycarbonyl)methyl group, a N—phehylcarb'amoyl group, a piperidinocarbonyl -

groi.:p, a morpholinocarbonyl group, a 1-pyrrolidinyicarbonyl group, an amino
group, a mono(cr—cs alkyl)amino group, or a dJ.(C1-Cs alkyl)am:l.no group, wherein
the substituent for the phenyl group, C3-Cs cycloalkyl group, aromatic
heterocyclic group, or condensed ring is optionally substituted with one or more
of a halogen atom, a hydroxy group, an amino group, a trifluoromethyl grbup,'
a C1 Ce alkyl group, or a C1-C5 alkoxy group. .

R’ is a hydrogen atom, a C3-Cg alkyl group, a.C~C, alkoxycarbonyl group,
a hydroxy group, or a phenyl group, in which the’ C;-Cs alkyl or phenyl group may
be substituted with one or more of a halogen atom, a hydroxy group, a C;—Cs alkyl
group, or a C;~C¢ alkoxy group, and when j = 0, R® is not a hydroxy group;

. j represents an integer'of 0-2;

k represents an :.nteger of 0-2;

m represents an :Lnteger of 2-4; : : TS SO

n represents 0 or 1;

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

R' and R® are the same or different from each other and are a hydrogen
atom, a hydroxy group, a pheriyl group, or a C;-C¢ alkyl gr'ou'p, in which the C1-Cg
alkyl group is optionally substituted with one or more of a halogen atom, a hydroxy
group, Ia cyano group, anitro group, a carhoxy group, a carbamoyl group, amercapto
groﬁp, a guanidino group, a C3-Cy cycloalkyl group, a C;~Cg alkoxy groixp, a C;-Cs
alkyJ..thilo groﬁp, a phenyl .group optionally substituted with one or more of a
halogen atom, a hydroxy group, a €~Cg alkyi group, a Ci—Cg alko:ry group, or a
benzyloxy group, a phenoxy group, a benzyloxy group, a benzyloxycarbonyl group,
a C;~C7 alkanoyl group, a Cz—c-, alkoxycarbonyl group, a C,-C; alkanoyloxy group,
a C,~C, alka_noylanu.no group, a C~-C, N-alkylcarbamoyl group, a cl-cs alkylsulfonyl

group, an amino group, a mono(c,-(f; alkyl)amino group, a di{C;-C; alkyl)amino

' group, or an aromatic heterocyclic group having 1—3 of heteroatoms selected from

the group consisting 'o_f an oxygen Iatom, a sulfur atom, a nitrogen atom, or a
comhination thereof and optionally condensed with benzene ring, or R and R® taken
together form a 3 to 6 membered cyclic hydrocarbon; '
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p represents 0
g represents 0 or 1; S
G is a group represented by -CO-, —-S0;~, ~CO-0-, -NR'-CO-, -CO-NR'-,
-NH-CO-NH-, ~NH-CS-NH-, -NR'-S0.-, -S0,~NR'-, -NH-CO-O~, or -0-CO-NH-, wherein
R'isa hydrogen atomor a Cl-dg alkyl group, or R’ taken together with R® represents
C;-Cy alkylene group;
R® is a phenyl group, a C3—Cs cycloalkyl group, a C3—Cs cycloalkenyl group,
a benzyl group, or an aromatic heterocyclic group having 1-3 heteroatoms selected
from the group consisting of an oxygen atem, a sulfur atom, a n:.trogen atom,'
or a combination thereof, in which the phenyl, benzyl, or aromatic heterocyclic
group may be condensed with a benzene ring or an aromatic heterocyclic group
having 1-3 heteroatoms selected from the group consisting of ah oxygen atom,
a sulfur atom, a nitrogen atom, or a combination thereof, to form a condensed
ring, and.the phenyl group, C;—Cs cycloalkyl group, C3;-Cs cycloalkenyl group,
benzyl group, aromatic heterocyclic group, or condensed ring may be substituted
with one or more of a halogen atom, a hydroxy group, a mercapto group, a cyano

group, a nitro group, a thiocyanato group, a carboxy group, 2 carbamoyl' group,

a trifluoromethyl group,-a Ci~Cg.alkyl group, .a.C;-Cs cycloalkyl group, a Co— _ .. .

C¢ alkenyl group, a C,-Cs alkoxy group, a C3—Ce cycloalkyloxy group, a C1-Cs
alkylthio group, a C;-C; alkylenedioxy group, a phenyl group, a phenoxy group,
a phenylamino group, a benzyi group, a benzoyl group, a phenylsulfinyl group,
a phenylsulfonyl group, a 3-phenylureido group, a C-Cy alkanoyl group, a C~C;
alkoxycarbonyl group, a C;-C; alkanoyloxy éroup, a C,~C, alkanoylami_no group,
a C,-C; N-alkylcarbamoyl group, a C;-Cg alkylsulfonyl group, a phenylcarbamoyl
group, a N,N-di(C;-C¢ alkyl)sulfamoyl group, an amino group, a mono{C;~Ce
alkyl)amino group, a di(Ci;-Ce¢ alkyl)amino group, a benzylamino group, a C;~C;
{alkoxycarbonyl)amino group, a C;—C¢ {alkylsulfonyl)amino group, or a bis (C;~Cs
alkylsulfonyl)amino group, wherein the substituent for the phenyl group, C3~Cs
cycloalkyl group, C;~Cs cycloalkenyl group, benzyl group, aromatic heterocyclic
group, or condensed ring is optionally substituted with one or more of a halogen
atom, a cyano group, a hydroxy group, an amino group, trifluoromethyl group,
a C;-C¢ alkyl group, a C;—Cg alkoxy group, a C,—Ce alkylthio group, 5 mono (C1~Cg
alkyl)amino group, or a di(C;-Cs alkyl)amino group. .

17. A method of inhibiting the binding of a chemockine to the receptor of a
target cell and/or its actionon a target cell as set forth in claim 16, wherein

Xk=1and m= 2 in the above formula (I).
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18. A method of inhibiting the binding of a chemokine to the receptor of a
target' cell and/or its action on a target cell as set forth in claim 17, wherein

n = 0 in the above formula (I). -

19. A method of inhibiting the binding of a chemokine to the receptor of a
target cell 'and/ or its action on a target cell as set forth in claim 16, wherein

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

20. A method of inhibiting the binding of a chemokine to the receptor of a
target cell Ahd/or its action on a target cell as set forth in claim 16, wherein

k =i and m = 3 in the above formula (I).

21. A method of inhibiting the binding of a chemokine to the receptor of a
targ'et .cell' and/or its action on a target cell as set forth in claim 16, wherein

k=2 and m = 2 in the above formula (I).

22. = A method df' inhibi-ting'the binding of a chemokine to the receptorof.a . _ . . __

target cell am::l/o'r its action on a target cell as set forth in claim 21, wherein

n = 1 in the above formula (I).

23. A method of inhibiting the binding of a chemokine to the receptor of a
target cell and/or its action on a target cell as set forth in claim 16, wherein

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

24. A method of inhibiting the binding of a chemokine to the receptor of a
target cell and/or its action on a target cell as set forth in claim 16, wherein

j = 0 in the above formula (I).

25. A method of inhibiting the binding of a chemokine to the receptor of a
target cell and/or its action on a target cell as set forth in claim 16, wherein

p=0, g=0 and G is ‘a group represented by -NR’-CO- in the above formula (I).

26. A method of inhibiting the binding of a chemokine to the receptor of a
target cell and/or its action on a target cell as set forth in claim 16, wherein
R is a'hyd:ogen atom, R® is a hydrogen atom and R’ is a hydrogen atom in the

above formula (I).
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21. A method of inhibiting the binding of a chemokine to the receptor of a
target cell and/or its action on a target cell as set forth in Claim 16, wherein
the substituent for the phenyl group, Cs-Cg cycloalkyl group, a:omatic'
heterocyclic group, or condensed ring in R! is one or more of a halogen atom,
a hydroxy group, a C;—-C¢ alkyl group, a C2-Cs alkenyl group, a C;—-Cg alkoxy group,
a C;~-Cg alkylthio group, a C,-C; alkylenoxy group, a methylenedioxy group, a
N-phenylcarbamoyl group, an a'mint_a group, a mono (C;-C¢ alkyl)amino group, or a

di (C;~Cs alkyl)amino group in the above formula (I).

28. A method of inhibiting the binding of a chemokine to the receptor of a

target cell and/or its actionon a target cell as set _forth in claim 16, wherein

the substituent for the phenyl group, Ci—Cs cycloalkyl group, C3-Cs cycloalkenyl |
group, benzyl group, aromatic heterocyclic group, or condensed ring in R® is.

one or more of a halogen atom, a nitro group, a trifluoromethyl group, a cfc.—,

alkyl group, a C;—Ce¢ alkoxy group, 2 phenylsulfonyl group, a C—C; alkanoylamino

group, or an amino group in the above formula (I).

29. - A method of inhibiting the binding of a chemokine to the receptor of a
target cell and/or its actionona target cell as set forth i_.n claim 16, wherein

R! is a phenyl group or an isoxazolyl group in the above formula (I).

30. = A method of inhibiting the binding of a chemokine to the receptor of a
target cell and/or its action on a target cell as set forth in claim 16, wheréin
R® is a phenyl group, a furyl group, or a thienyl group in the above formula
(1).

31. A method of inhibiting the binding of a chemokine to the receptor of a
target cell and/or its action on a target cell as set forth in claim 16, wheréin

the chemokine is MIP-la.

32. . A method of inhibiting the binding of a chemokine to the receptor of a
target cell and/or its action on a target cell as set forth in claim 16, wherein

the chemokine is MCP-1.

33. A method of inhibiting the binding of a chemokine to the receptor of a

target cell and/or its action on a target cell as set forth in claim 16, wherein .
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the chemokine receptor is CCR1. - -
34. A method of:ihhibiting the binding of a chemokine to the receptor of a

target cell and/ok'its'actiop on a target cgli as set forth in claim 16, wherein

the chemokine receptor is CCR2A or CCR2B, -

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

pharm&céutiéally acceptablé'cf-csalkyl:addition salt as set forth in claim i, .

wherein the compound is 4—[{N—(2—amiﬂo457chlorobenzoyl)glycyl}aminomethyl]-
1-{4-chlorobenzyl)piperidine.

36. A.compéund, its'pharmaceutically acceptable acid addition salt or its
phéﬁﬁaceutically acceptable C;-Cg alkyl addition salt as set forth in claim 1,
wherein the compound - - - is - 4-[{N-(2-amino~4, 5~
difluorobenzoyl)glyéyl}aﬁinomethyl]-14(4—Chlorobenzy1)piperidine.

37. A compound, its pharmaceuticaliy acceptable acid addition salt or its .

pharmaceutically acceptable C3~Cg alkyl addi#ion salt as set forth in claim 1, -~ e

wherein the ' compbund ) is ' 4~ [{N-(2-amino-5-

EirifluorométhylbénZOYl)glyqyl}aminomethyl]—1~l4—chldrobenzyl)pipezidine.

38. A compound, its pharmaceutically acceptable acid addition salt or its
pharmaceuticaliy acceptéblé C,-C¢ alkyl addition salt as set forth in claim 1,
wherein the - compound - is o 4-[{N=~(2~amino~-5-

trifiuoromethoxybénioyl)gly;yl}aminémethyl]—l-(4-chlorobenzy1)piperidine.

39. A compound, its pharmaceutically acceptable acid addition salt or its
pharmaceutically acceptable C,~Cg alkyl addition salt as set forth in claim 1,
wherein " the _ compound is 4-[{N~- (2-amino-4, 5~

difluorobenzoyl)glycyl}aminomethyl] -1~ (4-bromobenzyl)piperidine.

40. A compound, its phaimééeutically acceptable acid addition salt or its

pharmaceutically acceptable C;—C¢ alkyl addition salt as set forth in claim 1,
wherein the compound is 1- (2-amino-4-chlorobenzyl)-4-[ {N-{2-amino-5-
trifluoromethylbenzoyl)glycyl}aminomethyl)piperidine.

41. A compound[ its pharmaceutically aéceptable acid addition salt or its
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pharmaceutically accepé@g;ie C,~Cs alkyl addition saltés set forth in claim 1,
wherein the compound is 1-(3-amino-4-methoxybenzyl)-4-[{N-(2-amino-4,5-
difluorobenzoyl)glycyl}aminomethyl]piperidine. ’ '

42. A compound, its pharmaceutically acceptable _acid addition salt or its.
pharmaceutically acceptable C;-Ce alkyl addition salt as set forth in claim 1,
wherein the . ‘compound _ is  4={{N-(2-amino-4, 5-
difluorobenzoyl)glycyl} aminomethyl ]_ -1-{ 4—ch;l.oro—3-

(methylamino)benzyl}piperidine.

43. A compound, its pharmaceutically acceptable acid addition salt or its
pharmaceutically acceptable C,-C; alkyl addition salt as set fp:th in claim 1,
wherein the . compound is 4-7[{N— {2-amino-5-
trifluoromethylbenzoyl)glycyl)aminomethyl]~1-(2-thioxo-2,3~dihydro-1, 3-

benzoxazol-5-ylmethyl)piperidine.

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

trifluoromethylbenzoyl)glycyl)amino]~1- (4—¢hlorobenzyl) 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-am:i.n6-5—

trifluoromethylbenzoyl)glycyl}aminol -1~ (4-methoxybenzyl)pyrrolidine.

46. A compound, its pharmaceutically acceptable acid addition salt or its
pharmaceutically acceptable C;~Cg alkyl addition salt as set forth in claim 1,
wherein the compound is 3-[{N-(2~amino-5-
trifluoromethylbenzoyl)glycyllamino] -1- (3,4~
methylenedioxybenzyl)pyrrolidine.

47, A compound, its pharmaceutically acceptable acid addition salt or its
pharmaceutically acceptable C;-Cg alkyl addition salt as set forth in claim 1,
wherein tle compound ' is 3-[{N~(2-amino-5~
trifluoromethylbenzoyl)glycyl)amino]-1~(2, 3~dihydro-1-benzofuran-5-
'ylmethyl) pyrrolidine.
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48. A compound, its phar'!u_a"ce’utically-acceptable acid addition salt or its

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

wherein the compound is 3-[{N- (2-amino-5-

trifluo romethYlbenzbyl’) glycyllamino] -1~ (4-methylthiobenzyl)pyrrolidine.

49. A compound, its pharmaceutically acceptable acid addition salt or its
pharmaceutically acceptablé C,-Cs aikyl addition salt as set forth in claim 1,
wherein the compound is’ 3-[ { N- (2-amino-5-
trifluoromethylbenzoyl)glycyl}amino] -1- (4—e1:hylbenzyli pyrrolidine.

50. A compound, its pha;maceutically acceptable acid addition salt or its.

éhamtaceutically acceptable C;-C¢ alkyl addition salt as set forth in claim 1,
wherein the compound is ' 3-[{N-(2-amino-5-

trifluoromethoxybenzoyl)glycyl}amino]-1- (4-ethylbenzyl)pyrrolidine.

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

phanﬁaceuticaliy acceptable C;~C; -alkyl addition-salt.as .set forth-in claim.l, ... ..

wherein the compound is 1-(3-amino-4-methoxybenzyl)-3-[{N-(2-amino-5-

trifluoromethylbenzoyl)glycyl}aminolpyrrolidine.

52. A compound,' its pharmaceutically acceptable acid addition salt or its
pharniaééutically acceptable C;-C¢ alkyl addition salt as set forth in claim 1,
wherein ' the compound ' is . 3-{{N~-(2-amino-5-
trifluoromethylbenzoyl)glycyl}amino]~1-(4-chloro-3-
methylbenzyl)pyrrolidine.

53. | A compound, its ph;maceutically accéptable acid additien salt or its
pharmaceutically acceptable C,-C¢ alkyl addition salt as set forth in claim 1,
wherein the compound - is. 3-[{N-(2-amino-5-
trifluoromethylbenzoyl)glycyl} amino]}-1-{4-hydroxy-3-
(methylamino)benzyl)pyrrolidine.

54. A .compound,' its pha‘rmace\.itically 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) qucyl }amino)-1-(1, 3~-benzoxazol-5-
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{received by the International Burean on 19 May 1999 (19.05.99);
original claim 1 amended; remaining claims unchanged (2 pages)]

ring, and the phenyl group;éa-Cg cycloalkyl group, Cs-Cz ﬁ%ﬁ%ﬂkenyl group, benzyl group,
aromatic heterocyclic group, or condensed ring may be substituted with one or more of a
halogen atom, a hydroxy group, a mercapto group, a Cyano group, a nitro group, a
thiocyanato group, a carboxy group, a carbamoyl group, a triﬂuoromethyl group, a C,-C;
alky! group, a Cs-Cs cycloalkyl group, a C,-Cs alkenyl group, 2 Cy-Cs alkoxy group, a Cs-Ce
cycloalkyloxy group, a C;-Cs alkylthio group, a C,-C; alkylenedioxy group, a phenyl group,
a phenoxy group, a phenylamino group, a benzyl group, a benzoyl group, a phenylsulfinyl
group, a phenylsufonyl group, a 3-phenylureido group, a C;-C; alkanoyl group, a C-C;
alkoxycarbonyl group, a C2-Cy alkanoyloxy gfoizp, a C»-C7 alkanoylamino group, a C>-C;7 N-
alkylcarbamoyl group, a C;-Ce alkylsulfonyl group, a phenylcarbamoyl group, a N,N-di (C;-
Cs alkyl) sulfamoyl group, an amino group, 2 mono (C,;-Cs alkyl) amino group, a di (C;-Cs
alkyl) amino group, a benzylamino group, a C;-C; (alkoxycarbonyl) amino group, a C,-C¢
(alkylsulfonyl) amino group, or a bis (C;-Cs alkylsulfonyl) amino group, wherein the
substituent for the phenyl group, C3-Cs cycloalkyl group, Cs-Cs cycloalkenyl group, benzyl
group, aromatic heterocyclic group, or condensed ring is optionally substituted with one or
more of a halogen atom, a cyano group, a hydroxy group, an amino group, a trifluoromethyl -
group, a C1-Cs alkyl group, a C,-C¢ alkoxy group, a C;-Cs alkylthio group, a mono (C;-Cs
alkyl) amino group, or a di (C,-Cs alkyl) amino group, with the proviso that whenk =2, m=
2, n=0, and the phenyl group in R? is not substituted, C,-Cs alkyl group as a substituent for
the phenyl group, Cs-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, whereink =1

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

- 3. A compound, its pharmaceutically acceptable acid addition salt or its
pharmaceutically acceptable C;-Cs alkyl addition salt as set forth in claim 2, wherein n=0 in

the above formula (I).
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4, A compound, its phanna’ceuticallﬁr ' acoe’ﬁtable acid addition  salt or its
* pharmaceutically acceptable C,-Cs alkyl addition salt as set forth in claim 1, wherein k = 0,
m=73 and n =1 in the above formula (I). " ' -

5. A compound,  its 'pharﬂmbwtically - acceptable acid addition salt or its
pharmaceutically acceptable Ci-Cs alkyl addition salt as set forth in claim 1, wherein k = 1
“and m =3 in the above formula (D).
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