
-------'-------------------------------··-···-----

W099/25686 PCT/US98/l3254 

cyclic Amine Derivatives and Their Use as Drugs 

5 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 therap.eutic agent and/or preventive agent for diseases such 

as atherosclerosis, rheumatoid arthritis, psoriasis, asthma, ulcerative colitis, 

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

hepatitis, pancreatitis, sarcoidosis, Crohn's disease, endometriosis, 

congestive heart failure, viral meningitis, cerebral infarction, neuropathy, 

Kawasaki disease, and sepsis in which tissue infiltration .of blood leukocytes, 

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

15 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 pr;;,du~;d-·by-·a--varie.ty 

20 of cell types, such as macrophages, monocytes, eosinophils, neutrophiles, 

fibroblasts, vascular endotherial cells, smooth muscle cells, and mast cells, 

at inflammatory sites. The chemokines can be classified into two major 

subfamilies, the CXC chemokines (or a-chemokines) and CC chemokines (or p­

chemokines), by the common location of the four conserved cysteine residues and 

25 by the differences in the chromosomal locations of the genes encoding them. The 

first two cysteines of CXC chemokines are separated by one amino acid and those 

of CC chemokines are adjacent. For example IL-8 (abbreviation for interleukin-8) 

is a CXC chemokine, while the CC chemokines include MIP-la/~ (abbreviation for 

macrophage inflanunatory prot:ein-la/Pl , MCP-1 (abbreviation for monocyte 

30 chemoattractant protein-l), and RANTES (abbreviation for regulated upon 

activation, no.rmal. T-cell expressed and secreted). 

which do not fall into either chemokine subfamily. 

There also exist chemokines 

They are lymphotactin, which 

has only two cysteines and defines the C chemokine, and fractal.kine that has 

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

35 a:ce separated by three amino acids and hence defines CX3C chemokine. These 

chemokines promote chemotaxis, cell migration, increase the expression of 

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

infiltration of leukocytes into the pathogenic sites in such as inflammatory 

tissues (for references, see for example, Vaddi; K. I et al., "The Chernokine Facts 

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

5 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, 1996, 392, 565; 

Rollins, B.J., Blood, 1997, 90, 909;Alam, R., J.AllergyClin. Imm\lnol., 1997, 

99, 273; Hancock, W.W., Am. J. Pathol., 1996, 148, 661; Taub, D.D., cytokine 

.& Growth Factor Rev., 1996, 7, 335; Strieter, R.M., et al., J. Immunol., 1996, 

10 156, 3583; Furie, M.B., et al., Am. J. Pathol., 1995, l46, 1287; Schall, T.J., 

et al., Current Opinion in Immunology, 1994, 6, 865; Edginton, S.M., 

Biotechnology, 1993, 11, 676). 

For example, Mil?-la causes a transient increase in intracellular calcium 

ion concentration levels and induces migration of T lymphocytes, B lymphocytes 

15 (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 example, Maghazac::hi, A.A., .et al., J. Immunol., 1994, 153, 4969), 

expression of integrins (see for example, Vaddi, K., et al., J. Immunol., 1994, 

20 153, 4721), and osteoclast differentiation (see for example, Kukita, T., et al., 

Lab. Invest., 1997, 76, 399). MIP-la also enhances IgE and IgG4 production in 

B cells (see for example, Kimata, H., et al., J. Exp. Med., 1996, 183, 2397) 

and inhibits hematopoietic stern cell proliferation (see for example, Mayani, 

H., et al., Exp. Hematol., 1995, 23, 422; Keller, J.R., et al., Blood, 1994, 

25 84, 2175; Eaves, C.J., etal., Proc. Natl. Acad. Sci. USA, 1993, 90, 12015; Bodine, 

D.M., et al. 1 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 

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

injection into mouse foot pads results in an inflammatory reaction such as 

infiltration by neutrophils and mononuclear cells (see for example Alam, R., 

et al., J. Immunol., 1994, 152, 1298); that MIP-la neutralizing antibody has 

a_n inhibitory effect or a therapeutic effect in animal models of granuloma (see 

35 for example Lukacs, N.W., et al., J. Exp. Med., 1993, 177, 1551), asthma (see 

for example Lukacs, N.W., et al., Eur. J. Immunol., 1995, 25, 245; Lukacs, N.W., 

et al., J. Immunol., 1997, 158, 4398), multiple sclerosis (see for example Karpus, 
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W.J., et al., J. I~unol., 1995, 155, 5003; Karpu~, W.J., et al., J. Leukoc. 

Biol., 1997, 62, 681), idiopathic pulmonary fibrosis (see fo·r example Smith, 

R.E., et al., J. I:mmunol., 1994, 153, 4704; Smith, R.E., Biol. Siqnals, 1996, 

5, 223), acute lung injury (see for example Shanley, T.P., et al., J. lmmunol., 

5 1995, 154, 4793; Standiford, T.J., et al., J. l:mmunol., 1995, 155, 1515), and 

rheumatoid arthritis (see for example Kasama, T., et al., J. Clin. Invest., 1995, 

95, 2868); that coxsackie virus inducedmyocarditis and herpes stromal keratitis 

are inhibited in mice with a disrupted MIP-la gene (see for example Cook, D.N. 

et al., Science, 1995, 269, 1583; Tumpey, T.M., et al., J. Virology, 1998, 72, 

10 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. lmmunol., 1993, 151, 2852), hypersensitivitypneumonitis (see for example 

Denis, M., Am. J. Respir. Crit. Care Med., 1995, 151, 164), rheumatoid arthritis 

(see for example Koch, A.E., et al., J. Clin. Invest., 1994, 93, 921), infectious 

15 meningitis (seeforexampleLahrtz, F., etal., J. Neuroimmunol., 1998, 85, 33}, 

and chronic inflammation of muscle (see for exa:aple Adams, E.M., et al., Proc • 

.Assoc. Am. Physicians, 1997, 109, 275). These studies indicate that MIP-la is 

deeply involved in. the local attraction of various subtypes of leukocytes and 

the initiation, progression and maintenance of resulting inflammatory response. 

20 MCP-1 (also known as MCAF (abbreviation for macrophage chemotactic and 

activating factor) or JE) is a CC chemokine produced by monocytes/macrophages, 

smooth muscle cells, fibroblasts, and vascular endothelial cells and causes cell 

migration and cell adhesion of monocytes (see for example Valente, A. J., et al., 

Biochemistry, 1988, 27, 4162; Matsushima, K., et al., J. Exp. Med., 1989, 169, 

25 1485; Yoshimura, T., et al., J. lmmunol., 1989, 142, 1956; Rollins, B.J., et 

al., Proc. Natl. Acad. Sci. USA, 1988, 85, 3738; Rollins, B.J., et al., Blood, 

1991, 78, 1112; Jiang, Y., et al., J. Immunol., 1992, 148, 2423; Vaddi, K., et 

al., J. Immunol., 1994, 153, 4721), memory T lymphocytes (see for example Carr, 

M.W., et al., Proc. Natl. Acad. Sci. USA, 1994, 91, 3652),·T lymphocytes (see 

30 for example Loetscher, P., et al., FASEB J., 1994, 8, 1~55) and natural. killer 

cells (see for exanple Loetscher, P., et al., J. I:mrnunol., 1996, 156, 322; Allavena, 

P., et al., Eur. J. Immunol., 1994, 24, 3233), as well as mediating histamine 

release by basophils (see for example Alam, R., .et al., J. Clin. Invest., 1992, 

89, 723; Bischoff, s.c., et al., J. Exp. Med., 1992, 175, 1271; Kuna, P., et 

35 al., J. Exp. Med., 1992, 175, 489). 

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

accumulation of monocyte/macrophage and/or T cells is thought to be important 
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in the initiation or progression of diseases, such.as atherosclerosis (see for 

example Hayes, I.M., et al., Arterioscler. Thromb. Vase. Biol., 1998, 18, 397; 

Takeya, M .• et aL, Hum. Pathol., 1993, 24, 534; Yla'."'He.rttuala, s., et al., Proc. 

Natl. Acad. Sci. USA, 1991, BB, 5252; Nelken, N .A., J. Clin. Invest., 1991, 88, 

5 1121), rheumatoid arthritis (see for example Koch, A.E., et al., J. Clin. Invest., 

1992, 90, 772; Akahoshi, T., et al., Arthritis Rheum., 1993, 36, 762; Robinson, 

E., et al., Clin. Exp. Immlinol., 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.,.Kidney Int., 1997, 51, 155), nephropathy (see 

10 for example Saitoh, A., et al., J. Clin. Lab. Anal. I 1998, 12, 1; Yokoyama, H., 

et al., J. Leukoc. Biol., 1998, 63, 493), pulmonary fibrosis, pulmonary 

sarcoidosis (see for example Sugiyama, Y., et al., Internal Medicine, 1997, 36, 

856), asthma (see for example Karina,·M., et al., J. Invest. Allergol. Clin. 

Immunol., 1997, 7, 254; Stephene, T.H., .Am. J. Respir. Crit. Care Med., 1997, 

15 156, 1377; Sousa, A. R., et al., .Arn. J. Respir. Cell Mol. Biol., 1994, 10, 142), 

multiple sclerosis (see for example McManus, c., et al.., J. Neuroimmunol., 1998, 

86, 20), psoriasis (see for example GilJ.itzer, R., et aJ.., J. Invest. De·.rntato1., 

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., Ga.stroenteJ:'ology, 

20 1995, 106, 40), myocarditis I see for example Seino, Y., et al., Cytokine, 1995, 

7, 301), endometriosis (see for example Jolicoeur, c., et al., Am. J. Pathol., 

1998, 152, 125), intraperitoneal adhesion (see for example Zeyneloglu, H.B., 

et al., Human Reproduction, 1998, 13, 1194), congestive heart failure (see for 

example Aurust, P., et al., Circulation, 1998, 97, 1136), chronic liver disease. 

25 (see for example Marra, F., et al., Am. J. Pathol., 1998, 152, 423), viral 

meningitis (seeforexampleLahrt2, F., et al., Eur. J. Inununol., 1997, 27, 2484), 

Kawasaki disease (see for example Wong, M.; et al., J. Rheumatol., 1997, 24, 1179) 

and sepsis (see for example Salkowski, C.A.; et al., Infect. Immun., 1998, 66, 

3569). Furthermore, anti-MCP-1 antibody has been reported to show an inhibitoJ:'y 

30 effect or a therapeutic effect in animal models of rheumatoid arthritis (see 

for example Schimmer, R.C. ~ et al., J. Immunol., 1998, 160, 1466; Schrier, D. J., 

J. Leukoc. Biol., 1998, 63, 359; Ogata, H., et al., J. Pathol., 1997, 182, 106), 

multiple sclerosis (seeforexainple Karpus, W.J., etal., J. Leukoc. Biol., 1997, 

62, 681), nephritis (see for example Lloyd, C.M., et al., J. Exp. Med~, 1997, 

35 185, 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 foJ:' example Guzman, L.A., et al., 
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Circulation, 1993, 88 (suppl.), I-371), delayed typ_e hypersensitivity (see for 

example Rand, M.L., et al., }Im. J. Pathol., 1996, 148, 855), pulmonary 

hypertension (see for example Kimura, H., et al., Lab. Invest., 1998, 78, 571), 

and intraperitoneal adhesion (see for example Zeyneloglu, H.B., et al., Am. J. 

5 Obstet. Gynecol., 1998, 179, 438). A peptide antagonist of MCP-1, MCP-1(9-

_76}, has been also reported to inhibit arthritis in the mouse model {see Gong, 

J ."."H., J. Exp. Med., 1997, 186, 131), as well as studies in MCP-1-deficient mice 

have shown that MCP-1 is essential for monocyte recruitment in vivo (see Lu, 

B., et al., J. Exp. Med., 1998, 187, 601; Gu, L., et al., Moll. Cell, 1998, 2, 

10 275). 

These data indicate that chemokines such as MIP-la and MCP-1 attract 

monocytes and lymphocytes to disease sites and mediate their activation.and thus 

are thought to be intimately involved in the initiation, progression and 

maintenance of diseases deeply involving rnonocytes and lymphocytes, such as 

15 atherosclerosis, rheumatoid arthritis, psoriasis, asthma, ulcerative colitis, 

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

hepatitis, pancreatitis, sarcoidosis, Crohn's disease, endometriosis, 

congestive heart failure, viral meningitis, cerebral infarction, neuropathy, 

20 

.. ·--··· -···- .. -· ·-··· ··-·· --
Kawasaki disease, and sepsis (see for. example Rovin, B. H. , et al. , Am. J. Kidney. 

Dis., 1998, 31, 1065; Lloyd, c., et al., Curr. Opin. Nephrol. Hypertens., 1998, 

7, 281; Conti, P., et al., Allergy and Asthma Proc., 1998, 19, 121; Ransohoff, 

R.M., et al., Trends Neurosci., 1998, 21, 154; MacDermott, R.P., et al., 

Inflammatory Bowel Diseases, 1998, 4, 54). Therefore, drugs which inhibit the 

action of chemokines on target cells may be effective as a therapeutic and/or 

25 preventive drug in the diseases. 

Genes encoding receptors of specific chemokines have been cloned, ~nd 

it is now known that these receptors are G protein-coupled seven-transmembrane 

receptors present on various leukocyte populations. So far, at least five CXC 

chemokine receptors (CXCRl-CXCRS} and eight CC chemokine receptors (CCRl-CCRB) 

30 have been identified. For example IL-8 is a ligand for CXCRl and CXCR2, MIP-la 

is that for CCRl and CCR5, and MCP-1 is that for CCR2A and CCR2B (for reference, 

see for example, Holmes, W. E., et al., Science 1991, 253, 1278-1280; Murphy P .M., 

et al., Science, 253, 1280-1283; Neote, K. et al., Ce11, 1993, 72, 415-425; Charo, 

I.F., et al., Proc. Natl. Acad. Sci. USA, 1994, 91, 2752-2756; Yamagami, s., 

35 et 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; Samson, M., et al., 
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Biochemistry, 1996, 35, 3362-3367; Murphy, P .M., Anpual Review of Immunology, 

1994, 12, 592-633). It has been reported that lung inflammation and qrariuroma 

formation are suppressed in CCRl-deficientmice (see Gao, J.-L., et al., J. Exp. 

Med., 1997, 185, 1959; Gerard, C., et al., J. Clin. Invest., 1997, 100, 2022), 

5 and that recruitment of macrophages and fonnation of atherosclerotic lesion 

d~creased in CCR2-deficient mice (see Boring, L., et al., Nature, 1996, 394, 

894; Kuziel, W.A., et al., Proc. Natl. Acad. Sci., USA, 1997, 94, 12053; Kurihara, 

T., et al., J~ Exp. Med., 1997, 186, 1757; Boring, L., et al., J. Clin. Invest., 

1997, 100, 2552). Therefore, compound which inhibit t~e binding of c~emokines 

10 such as MIP-la and/or MCP-1 to these receptors, that is, chemokine receptor 

antagonist, may be useful as drugs which inhibit the action of chemokines such 

as MIP-la and/or MCP-1 on the target cells, but the.re are no drugs known to have 

such effects. 

15 

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), imidazobenzodiazepine derivatives 

(JP9-249570), benzazocine derivatives {JP9-255572), tricyclic compou~ds witJ:i .... __ -···- ...... _____ _ 

cyclic amino group (W09804SS4), phenothiazine derivatives (Bright, c., et al., 

20 Bioorg. Med. Chem. Lett., 1998, 8, 771), pieprazine derivatives (W09744329), 

benzimidazole derivatives (W09806703), distamycin analogues (Howard, O.M.Z., 

et al., J. Med. Chem., 1998, 41, 2184), bis-ac.ridine derivatives (W09B30218), 

spiro-substituted azacycles (W09825604; W09825605), substituted aryl 

pipe.razines (W09825617), aminoquinoline derivatives (W09827815), 3-

25 arylpiperidine derivatives (W09831364), hexanoic amide derivatives (W09838167), 

and other small molecules (W09744329; W09802151; W09B04554) have antagonistic 

activity of chemokine receptor, such as CXCRl, CXCR4, CCRl, CCR2, CCR3, and CCRS. 

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

30 Summary of the Invention 

Therefore, it is an object of the present invention to provide small 

molecule compound which inhibits the binding of chemokines such as MIP-la and/or 

MCP-1 to their receptors on the target cells. 

It is another object of the present invention to establish a method to 

35 inhibit the binding to the receptors on the target cells and/or effects on target 

cells of chemokines such as MIP-la and/or MCP-1. 

It is an additional object of the present invention to propose a method 

6 
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for the treatment· of diseases for whic~ the binding.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 anU,ne derivative having. a arylalkyl group, its pharmaceutically 

5 acceptable c1-Ce alkyl addition salt or its phaJ:maceutically acceptable acid 

addition salt has an excellent activity to inhibit the binding of chemokines 

such as MIP-la and/or MCP-1 and the like to the receptor of a target cell, which 

has led to the completion of this invention. 

10 

15 

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

, a pharmaceutically acceptable acid addition salt thereof or a pharmaceutically 

acceptable C1-C6 alkyl addition salt thereof (Invention 1), 

wherein R1 is a phenyl group, a C3-C9 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 

20 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-C9 

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 C1-C6 alkyl group, a CrC8 

25 cycloalkyl group, a CrC& alkenyl group, a C1-C6 alkoxy group, a c1-C6 alkylthio 

group, a C3-C!'> alkylene group, a C2-C4 alkylenoxy group, a C1-C3 alkylenedioxy 

group, a phenyl group, a phenoxy group, a phenylthio group, a benzyl group, a 

benzyloxy group, a benzoylamino group, a c:!-C; alkanoyl group, a c~-c, 

alkoxycarbonyl group, a C2-Co alkanoyloxy group, a C2-C~ alkanoylamino group, 

30 a c2-C7 N-alkylcarbamoyl group, a C4-Cs- N-cycloalkylcaz:bamoyl group, a c1-c6 

alkylsulfonyl group, a C3-Ca (alkoxycarbonyl)methyl group, a N-phenylcarbamoyl 

group, a piperidinocarbonyl group, a mo.rpholinocarbonyl group, a 1-

pyrrolidinylcarbonyl group, a divalent group represented by the formula: -

NH(C=O)O-, a divalent group represented by the formula: -NH(C=S)O-, an amino 

7 
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·group, a mono (C1-C6 alkyl) amino group, or a di (Ci-Cf alkyl) amino group, wherein 

the· substituent for the phenyl group, CrCs eycloalkyl group, aromatic 

heterocyclic g~oup, or cbndensed ring is optionally substituted with one o.r more 

of a halogen atom, a hydroxygroup, an an\ino group, a trifluoromethyl group, 

5 a C1-c6 alkyl group, or a C1;..C6 alkoxy (Jroup; 

IO 

R~ is a hydrogen atom, a C1-C& alkyl group, a C2-C; alkoxycarbonyl group, 

a hydroxy group, or a phenyl group, in which the C1-C6 alkyl or phenyl group may 

be substituted with one or more of a halogen atom, a hydroxy group, a c1-c6 alkyl 

group, or a c1-C6 alkoxy group, and when j = O, R2 is not a hydroxy group; 

j represents an integer of 0-2; 

k represents an integer of 0-2; 

m represents an integer of 2-4; 

n represents O .or l; 

R;; is a hydrogen atom or a C1-~ alkyl group optionally substituted with 

15 one or two phenyl groups each of which may be substituted with one or more of 

a halogen atom, a hydroxy group, a C1-C& alkyl group, or a c 1-C6 alkoxy group; 

R4 and Rs are the same or different fro1tl each other and are a hydrogen 

atom, a hydroxy group, a phenyl group, or a C1-C& alkyl group, in.which ~he C1-:-<;:6 ···----·----··-·-------

a.lkyl group is optionally substituted with one or more of a halogen atom, a hydroxy 

20 group, a cyano group, a nitro group, a carboxy group, a earbamoyl group, amercapto 

group, a guanidino group, a C~-Ca cycloalkyl group, a C1-c6 alkoxy group, a c 1-c6 

alkylthio group, a phenyl group optionally substituted with one or more of a 

halogen atom, a hydroxy group, a C1-C& alkyl group, a C1-C6 alkoxy group, or a 

l:ienzyloxy group, a phenoxy group, a benzyloxy group, a benzyloxycarbonyl group, 

25 a C:z-C; alkanoyl group, a Cz-C7 alkoxycarbonyl group, a c:?-c7 alkanoyloxy group, 

a C;:-C7 alkanoylamino group, a C;i-C; N-alkylcarbamoyl group, a C1-Ce alkylsulfonyl 

group, an amino group, a mono(C1-C6 alkyl)amino group, a di(C~-Ce alkyl)amino 

group, or an aromatic heterocyclic group having l-3 of heteroatoms selected from 

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

30 combination thereof and optionally condensed with benzene ring;· or R4 and R~ taken 

together form a 3 to 6 membered cyclic hydrocarbon; 

p represents 0 or 1; 

q represents 0 or l; 

G is a group represented by -co-, -SO:;-, -co-o-, -NR'-CO-, -CO-NR;-, 

35 -NH-CO-NH-, -NH-CS-NH-, -NR7-SO;:-, -SO:-NR'-, -NH-co...:o-, or -0-CO-NH-, wherein 

R; is a hydrogen atom or a C1-Ce: alkyl group, or R7 taken together with R0 represents 

C2-c~ alkylene group; 

8 
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Ri is a phenyl group, a C3-C8 cycloalkyl grouP., a C.rCa cycloalkenyl group, 

a benzyl group, or an aromatic heterocyclic group having 1-3 heteroatoms selected 

from the group consisting of an oxygen atom, a sulfur atom, a nitrogen atom, 

or a combination thereof, in which the phenyl, benzyl, or aromatic heterocyclic 

5 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~~Ce cycloalkyl group, C3-C8 cy9loalkenyl group, 

benzyl group, aromatic heterocyclic group, or condensed ring may be substituted 

10 with one or more of a halogen atom, a hydroxy group, a mercapto group, a cyano 

group, a nitre group, a thiocyanate group, a carboxy group, a carbamoyl group, 

a trifluorornethyl group, a C1-C6 alkyl group, a C,,-C6 cycloalkyl group, a Cz­

c6 alkenyl group, a C1-C6 alkoxy group, a C3-C8 cycloalkyloxy group, a c 1-c6 

alkylthio group, a C1-C3 alkylenedioxy group, a phenyl group, a phenoxy group, 

15 a phenylamino group, a benzyl group, a benzoyl group, a phenylsulfinyl group, 

a phenylsulfonyl group, a 3-phenylureido group, a C.:i-C7 alkanoyl group, a Cz-Ci 

alkoxycarbonyl group, a c~-c, alkanoyloxy group, a c 2-c7 alkanoylamino group, 

a Cz-C7 N-alkylcarb~yl group, a c 1-Ce alkylsulfon;vl <!.ro11P.' -~.~~~ny~.C:~l'.~~moyl 

group, a N,N-di (C1-C6 alkyl) sulfamoyl group, an amino g;roup, a mono (C1-C6 

20 alkyl)amino group, a di(C1-C6 alkyl)amino group, a benzylamino group, a C2-C7 

(alkoxycarbonyl) amino group, a C1-C6 (alkylsulfonyl) amino group, or a bis (C1-c6 

alkylsulfonyl)amino group, wherein the substituent for the phenyl group, c3-c9 

cycloalkyl group, C,,-C8 cycloalkenyl group, benzyl group, aromatic heterocyclic 

group, or condensed ring is optionally substituted with one or more of a halogen 

25 atom, a cyano group, a hydroxy group, an amino group, trifluorornethyl group, 

a C1-C6 alkyl .group, a Ci-CE alkoxy group, a C1-C6 alkylthio group, a mono (C1-c6 

alkyl)amino group, or a di(C1-Ce alkyl}amino group. 

Also the present invention is a method of inhibiting the binding of a 

30 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 (I), a pharmaceutically acceptable 

acid addition salt thereof, or a pharmaceutically acceptable C1-c6 alkyl addition 

salt thereof (Znvent2.on 2). 

35 

Here, the compound rep.resented by the above formula (I) have activities 

to inhibit the binding of chemokines such as MIP-ltt and/or MCP-1 and the like 

9 
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to the receptor of a target cell and acti vi tie~ to inhibit physiological 

activities of cells caused by chemokines such as MIP-la and/or MCP-1 and the 

like. 

5 Description of the Preferred Embodiments 

(1) on Invention 1 
- 1 

In the above formula (I), R is a phenyl group, a C.;-C8 cycloalkyl group, 

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

10 consisting of an oxygen atom, a sulfur atom, a nitrogen atom, or a combination 

thereof, in which the phenyl or aromatic heterocyclic group may be condensed 

with a benzene ring or an aromatic heterocyclic group having 1-3 heteroatoms 

selected from the group consisting of an oxygen atom, a sulfur atom, a nitrogen 

atom, or a combination thereof, to form a condensed ring, and the phenyl group, 

15 CrCs cycloalkyl group, aroinatic 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 carbarnoyl group;. a c 1-c, alkyl group, a. C;i-C8 

cycloalkyl group, a Cz-C6 alkenyl group, a C1-C, alkoxy group, a Ci-Cs alkylt_~~~- _ -----·------- .. _______ _ 

group, a. CrCs alkylene group, a C::-C4 alkylenoxy group, a C1-C3 alkylenedioxy 

20 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 c2-c7 

alkoxycarbonyl group, a C::-C7 alkanoyloxy group, a C::-C• alkanoylamino group, 

a C;:-C; N-alkylcarbamoyl group, a CcC~ N-cycloalkylcarbamoyl group, a c 1-c6 

alkylsulfonyl group, a C~-Ca (alkoxycarbonyl)methyl group, a N-phenylcarbamoyl 

25 group, a piperidinocarbonyl group, a morpholinocarbonyl group, a 1-

pyrrolidinylcarbonyl group, a divalent group represented by the formula: -

NH{C=O)O-, a divalent group represented.by the formula: -NH(C=S)O-, an amino 

group, a mono(C1-C6 alkyl)amino group, or a di{C!-C6 alkyl)amino group. 

30 The ~c~-C8 cycloalkyl group 0 for R1 means a cyclic alkyl group such as 

a cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, and cyclooctyl 

group, specifically including a cyclopropyl, cyclopentyl, and cyelohexyl 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 

35 combination thereof0 for R1 is specifically, for example, thienyl, fury!, 

pyrrolyl, imidazolyl, pyrazolyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, 

pyridyl, pyrimidinyl, triazinyl, triazolyl, oxadiazolyl (furazanyl), 

10 
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thiadiazolyl group and the like, preferably including a thienyl, furyl, pyrrolyl, 

isoxazolyl, and pyridyl group. 

The "condensed ring" for R1 means a ring obtained by the condensation 

with a benzene ring or an aromatic heterocyclic group having 1-3 heteroatoms 

5 selected from the group consisting of an oxygen atom, a sulfur atom, a nitrogen 

atom of. a phenyl group or an aromatic heterocyclic group having 1-3 heteroatoms 

selected from the group consisting of an oxygen atom, a sulfur atom and/or a 

nitrogen atom, at any possible sites, suitably and specifically.for example, 

naphthyl, indolyl, benzofuranyl, benzothienyl, quinolyl, benzirnidazolyl, 

10 benzoxazolyl, benzotriazolyl, benzoxadiazolyl (benzofurazanyl), and ben­

zothiadiazolyl group. 

15 

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

preferred specific example for R1
• 

The "halogen atom" as a substituent for the phenyl group, CrCs cycloalkyl 

group, aromatic heterocyclic group, or condensed ring in R1 includes a fluorine 

atom, chlorine atom, bromine atom, and iodine atom, suitably including a f.luorine 

atom, chlorine atom, and bromine atom . 
. - ·-- .. - -- - . --·· -··· . 

The "C1-C~ alkyl group" as a substituent for R1 means a C~~C.; -st~ai~ht::_-~h~i~ 

20 or a branched alkyl group such as a methyl, ethyl, n-propyl, n-butyl, n-pentyl, 

25 

n-hexyl, n-heptyl, n-octyl, isopropyl, isobutyl, sec-butyl, tert-butyl, 

isopentyl, neopentyl, tert-pentyl, isohexyl, 2-methylpentyl, 1-ethylbutyl 

group, and the like, suitably specifically including a methyl, ethyl, propyl, 

and isopropyl group. 

The "CrCs cycloalkyl group" as a substituent for R1 is the same as defined 

for the aforementioned "C3-C! cycloalkyl group" for R1
, where the same examples 

can be given for the preferred specific examples. 

The "C2-c6 alkenyl group" as a substituent for R1 means a C:-C.; 

straight-chain or a branched alkenyl group such as a vinyl, allyl, 1-propenyl, 

30 2-butenyl, 3-butenyl, 2-methyl-1-propenyl, 4-pentenyl, 5-hexenyl, 4-methyl-

3-pentenyl group, and the like, suitably specifically including a vinyl and 

2-methyl-1-propenyl group. 

The "C:-C6 alkoxy group" as a substituent for R1 means group consisting 

of the aforementioned C1-c6 alkyl group and oxy group, specifically, for example, 

35 a methoxy and ethoxy group. 

The "C1-C6 alkylthio group" as a substituent for R1 means group consisting 

of the aforementioned c1-c, alkyl group and thio group, specifically, for example, 

11 
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a methylthio and ethylthio group. 

The "C;,-Cs alkylene group" as a subst_i tuent for R1 means the C3-C~ divalent 

~lkylene group such as ~ trimethylerie, tetrainethylene, pentamethylene, and 

1-methyltrimethylene group, specifically, for example, a trimethylene and a 

5 tetramethylene group. 

The "C~-C4 alkylenoxy group" as a substituent for R1 means group consisting 

of the aforementioned Ci!-C4 divalent alkylene group and oxy group such as a 

ethylenoxy (-CH2CH20-) , trimethylenoxy (-CH2CH:iCH20-) , tetramethylenoxy · (­

CH2CH2CH2CH20-) , and 1, 1-dimethylethylenoxy (-CH2C ( CHj) 20-) · group, specifically, 

10 for example, a ethylenoxy and trimethylenoxy group. 

16 

The "C1-C3 alkylenedioxy group" as a substituent for R1 means group 

consisting of C1-C3 divalent alkylene group and two oxy groups such as a 

methylenedioxy (-OCH20-) , ethylenedioxy (-OCH2CH20-} , trimethylenedioxy (­

OCH2CH2CH20-, and propylenedioxy (-OCHzCH ( CI-IJ} 0-) gro:up, specifically, for 

example, a methylenedioxy and ethylenedioxy group. 

The "Cz-C7 alkanoyl group" as a subs ti tuent for R: means Cz-C7 

straight-.chain or branched alkanoyl group such as an acetyl, propanoyl, butanoyl, 

pentanoyl, hexanoyl, heptanoyl., isobutyryl, 3-methyl.butanoyl, 2-methylbutanoyl, _________________________ _ 

pivaloyl~ 4-methylpentanoyl., 3,3-dimethylbutanoyl, 5-methylhexanoyl group, and 

20 the like, where the preferred and specific example' includes an acetyl group. 

The "C2-C; alkoxycarbonyl group" as a subs ti tuent for R1 means group 

consisting of the aforementioned C1-CE alkoxy group and carbonyl group, preferably 

and specifically for example, a methoxycarbonyl and ethoxycarbonyl group. 

The "C~-c~ alkanoyloxy group" as a substituent for R1 means group 

25 cons is ting of the aforementioned C::-C; alkanoyl group and oxy group, specifically, 

for example, an acetyloxy group. 

The "C2-C7 alkanoylamino group" as a substituerit for R1 means group 

consisting of the aforementioned C2-C~ alkanoyl group and amino group, 

specifically, for example, an acetylamino group. 

30 The "C~-C~ N-alkylcarbamoyl. group" as a substi tuent for R1 means - group 

consisting of the aforementioned C1-C6 alkyl group and carbamoyl group, 

specifically, for example, a N-methylcarbamoyl and N-ethylcarbamoyl group. 

The "C4-cf N-cycloalkylcarbamoyl group" as a subs ti tuent for R1 means group 

consisting of the aforementioned C~-C2 cycloalkyl group and carbamoyl group, 

35 specifically, for example, a N-cyclopentylcarbamoyi and N-cyclohexylcarbamoyl 

group. 

The "C1-c6 alkylsulfonyl group" as a substituent for R1 means group 

12 
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consisting of the aforementioned C1-Ce alkyl group an~ sulfonyl group, preferably 

and specifically, for example, a methylsulfonyl group. 

The "CrCa (alkoxycarbonyl)methyl group" as a substituent for R1 means 

group consisting of the aforementioned ~-c, alkoxycarbonyl group and methyl group, 

5 preferably and specifically for example, a (methoxycarbonyl)methyl and 

(ethoxycarbonyl)methyl group. 

10 

15 

The "mono (C1-c6 alkyl) amino group11 as a substituent for R1 means amino 

group substituted with one of the aforementioned C1-C6 alkyl group, preferably 

and specifically, for example, a methylamino and ethyl amino group. 

The "di ( C1-C6 alkyl) amino group"· as a subs ti tuent for R1 means amino group 

substituted with the same or different two C1-C6 alkyl group aforementioned, 

preferably and specifically, for example, a dimethylamino, diethylamino, and 

N-ethyl-N-methylamino group. 

Among them, a halogen atom, a hydroxy group, a C1-C; alkyl group, a c2-C6 

alkenyl group, a C1-c6 alkoxy group, a C1-C& alkylthio group, a C;:-C4 alkylenoxy 

group, a methylenedioxy group, a N-phenylcarbamoyl group, an amino group, a 

mono (C;-C6 alkyl) amino group, and a di (C1-C& alkyl) amino group can be listed as 

a preferred specific example fo:r: substituent for the phenyl group, CrCa 

20 cycloalkyl group, aromatic heterocyclic group, or condensed ring in R1
• 

Furthermore above substi tuent for the phenyl group, CrCs cycloalkyl group, 

aromatic heterocyclic group, or condensed ring in R1 are optionallY. substituted 

with one or more of a halogen atom, a hydroxy group, an amino group, a 

25 trifluoromethyl group, a C1-C6 alkyl group, or a C1-C6 alkoxy group. The halogen 

atom, C1-c6 alkyl group, and C!-C6 alkoxy group are the same as defined for the 

aforementioned substituents for the phenyl group, Cl-Ca cycloalkyl group, 

aromatic heterocyclic group, or condensed ring in R1
, and the same examples can 

be listed as preferred specific examples. 

30 

In the above formula {I), R: represents a hydrogen atom, a C1-C6 alkyl 

group, a C::-C~ alkoxycarbonyl group, a hydroxy group, or a phenyl group, in which 

the C1-Ce alkyl or phenyl group may be substituted with one or more of a haloqen 

atom, a hydroxy group, a C1-c6 alkyl group, or a c 1-C6 alkoxy group, and when 

85 j = O, R::. is not a hydroxy group. 

The C1-c6 alkyl group and C:::-C; alkoxycarbonyl group for R:: are the same 

as defined for the aforementioned substituent for the phenyl group, CrCs 

IS 



· · WO 99/l5686 · PCTJUS98/l3254 

cycloalkyl group, aromatic heterocyclic group, or .~ondensed ring in R1 , and the 

same examples can be listed as preferred specific examples. 

The halogen atom, C1-Ci; alkyl group, and Ci-C6 alkoxy group as substituents 

for the Ci-Cs alkyl or phenyl group in· R2 are the same as defined for the 

5 aforementioned sUbstituent for the phenyl group, ·C::rCs cycloalkyl group, aromatic 

heterocyc.lic group, or condensed ring in R1
, and the same examples can be listed 

as preferred specific ~amples. 

10 

Among them, a hydrogen atom is a preferred specific ex:ample for R!!. 

In the above fo.nnula (I), j represents an integer of 0-2. 

particularly preferred for j to be 0. 

It is 

In the above formula (I), k represents an integer of 0-2 and m represents 

an integer of 2-4. It is preferred to use a 2-substituted pyrrolidine in which 

15 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 mis 3, a 4-substituted piperidine 

inwhich kis 2 andm is 2, or 3-substituted hexahydroazepine in which k is 1 

and mis 4. 

20 
n in the above formula (I) represents 0 or 1. 

Especially, 3-amidopyrrolidines iri which k is l, mis 2, and n is O and 

4-{amidomethyl)piperidines in which k is 2 , mis 2, and n is 1 can be listed 

as a particularly preferred example. 

R3 in the above formula (l) represents a hydrogen atom or a c 1-c6 alkyl 

25 group optionally substituted with orie or two phenyl groups each of which may 

be substituted with one or more of a halogen atom, a hydroxy group, a C1-Cs alkyl 

group, or a C1-Cc alkoxy group. 

The c 1-C6 alkyl group for R3 is the same as defined for the aforementioned 

substituents for the phenyl group, C;i-Ca cycloalkyl group, aromatic heterocycl.ic 

30 group, or condensed ring in R1
, specifically, for example, a methyl, ethyl and 

propyl group. 

The halogen atom, c 1-c, alkyl group, and C1-Ce alkoxy group as substituents 

for the phenyl group, which is a substituent for Ci-C6 alkyl group in RJ, are 

the same as defined for the aforementioned· substituents for the phenyl g.roup, 

35 CrCe cycloalkyl group, aromatic heterocyclic group, or condensed ring in R1, 

and the saine examples can be listed as preferred specific examples. 

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

14 
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In the above formula (I), R4 and R" are the same or different from each 

other and are a hydrogen atom, a hydroxy group, a phenyl group, or a C:.-C6 alkyl 

group, in which the C1-C6 alkyl group is optionally substituted with one or more 

5 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 1-c6 alkoxy group, a C1-C6 alkylthio group, a phenyl group optionally substituted 

with one or more of a halogen atom, a hydroxy group, a C1-C& alkyl group, a Ci-CG 

alkoxy group, or a benzyloxy group, a phenoxy group, a benzyloxy group, a 

10 benzyloxycarbonyl group, a Cz-C1 alkanoyl group, a Cz-C, alkoxycarbonyl group, 

a Cz-C7 alkanoyloxy group, a Cz-C1 alkanoylamino group, a C2-C1 N-alkylcarbamoyl 

group, a Ci-Cs alkylsulfonyl group, an amino group, a mono (C1-Cs alkyl) amino group, 

a di(C1-c6 alkyl)amino group, or an aromatic heterocyclic group having 1-3 of 

heteroatoms selected from the group consisting of an oxygen atom, a sulfur atom, 

15 a nitrogen atom, or a combination thereof and optionally condensed with benzene 

ring, or R4 and R5 taken together form a 3 to 6 membered cyclic hydrocarbon. 

The c1-c6 alkyl group for R4 and R5 is the same as defined for the 

aforementioned substi tuent for the phenyl group, C3-Cs cycloalkyl group, aromatic 

heterocyclic group, or condensed ring in R1
, and the same examples can be listed 

20 as preferred specific examples. 

The halogen atom, C1-C6 alkoxy group, C1-C5 alkylthio group, C:-C; alkanoyl 

group, C:-C: alkoxycarbonyl group, CrC1 alkanoyloxy group, C::-C~ alkanoylamino 

group, C2-c, N-alkylcarbamoyl group, C1-C.; alkylsulfonyl group, mono (C1-C6 

alkyl) amino group, and di (C1-C6 alkyl) amino group as a substituent for the Ci-Ct 

25 alkyl group in R4 and Rs are the same as defined for the aforementioned substituent 

for the phenyl group, c~-c8 cycloalkyl group, aromatic heterocyclic group, or 

condensed ring in R1
, and the same examples can be listed as preferred specific 

examples. 

The CrCR cycloalkyl group and a.romatic heterocyclic group having 1-3 

30 heteroatoms selected from the group consisting of an oxygen atom, a sulfur atom, 

a nitrogen atom, or a combination thereof as substituent for the c1-c6 alkyl group 

in R4 and R~ are the same as defined for the aforementioned group for R1 , and 

the same examples can be listed as preferred specific examples. 

The halogen atom, C1-C6 alkyl group, and C1-C6 alkoxy group for the 

35 substituent for the phenyl group which is substituent for the C1-C~ alkyl group 

in R4 and R5 are the same as defined for the aforementioned substituent for the 

phenyl group, C,rC8 cycloalkyl group, aromatic heterocyclic group, or condensed 

15 
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ring in R1
, and the same examples can be listed as P.referred specific examples. 

The "3 to 6 membered cyclic hydrocarbonn consisting of R4 , R~, and the 

adjacent carbon atom includes a cyclopropane, cyclobutane, cyclopentane, and 

cyclohexane. 

Among them, a hydrogen atom and a C1-C6 alkyl group can be listed as a 

preferred specific example for R4 and R5
• 

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

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

In the above formula (I), G is a group represented by -co-, -so2~, -

co-o-, -NR7-CO-, -co-NR7-, -NH-CO-NH-, -NH-CS-NH-, ~NR7-SOz-, -SOz-NR7
-, -NH­

co-o-; or -o-co-NH-, wherein R~ is a hydrogen atom or a c1-c6 alkyl group, or 

R7 taken together with R~ represents a C:-Cs alkylene group. 

In the above formula, -co- means a carbonyl group, -SO::- means a sulfonyJ. 

group, and -cs- means a thiocarbonyl group. Preferred G group is specifically, 

for example, those represented by the formula -NR7-co- and -NH-CO-NH-. 

The C1-C6 alkyl group for R
1 

are the same as defined for t;he a,foreme~tio~e~ .. ··-- ·--------------· 

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

20 group, or condensed ring in Ri, and the same examples can be listed as preferred 

specific examples. 

The "C:-C!- alkylene group" consisting of Rs and R7 means C2-Cs straight-chain 

or branched alkylene group such as a methylene, ethylene, propylene, trimethylene, 

tetramethylene, 1-methyltrimethylene, pentamethylene group, and the like, 

25 suitably and specifically including a ethylene, trimethylene and tet.camethylene 

group. 

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

In the above formula (I), R6 is a phenyl group, a C3-Cs cycloalkyl group, 

30 a CrC9 cycloalkenyl group, a benzyl group, or an aromatic heterocyclic group 

having 1-3 hete.roatoms selected from the group consisting of an oxygen atom, 

a sulfur atom, a nitrogen atom, or a combination thereof, in which the phenyl, 

benzyl, or aromatic heterocyclic group may be condensed with a benzene ring o:r:: 

an aromatic heterocyclic group having 1-3 heteroatonis selected from the group 

35 consisting of ari oxygen atom, a sulfur atom, a nitrogen atom, or a combination 

thereof, to form a condensed rinq, and the phenyl group, CrCa cycloalkyl group, 

c~-Cc cycloalkenyl group, benzyl qroup, aromatic heterocyclic group, or condensed 

16 



W099/25'86 PCr/US98123254 

ring may be substituted with one or more of a halpgen atom, a hydroxy group, 

a mercapto group, a cyano group, a nitre group, a thiocyanate group, a carboxy 

group, a carbamoyl group, a trifluoromethyl group, a C1-C6 alkyl group, a C3-C& 

cycloalkyl group, a C:...,c6 alkenyl group, a C1-C& alkoxy group, a Cs-Ca cycloalkyloxy 

5 group, a C1-C6 alkylthio group, a C1-Cl 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 C2-

c1 alkanoyl group, a c2-c, alkoxycarbonyl group, a C:-C·, alkanoyloxy group, a C2-C1 

alkanoylamino group, a C2-C; N-alkylcarbamoyl group, a C1-C6 alkylsulfonyl group, 

10 a phenylcarbamoyl group, a N,N-di (C1-C~ alkyl) sulfamoyl g;roup, an amino group, 

a mono (C1-C6 alkyl) amino group, a di (C1-C6 alkyl) amino group, a benzylamino group, 

a CrC1 (alkoxycarbonyl)amino group, a c1-c, (alkylsulfonyl) amino group, or a 

bis(C1-c6 alkylsulfonyl)amino group. 

15 The Cs-Ca cycloalkyl group, aromatic heterocyclic group having 1-3 

heteroatoms selected from the group consisting of an oxygen atom, a sulfur atom, 

a nitrogen atom, or a combination thereof, and the condensed ring for R6 are 

the same as defined for the aforementioned R
1

, and the same f!Xamples ca!.1.~4: 1-~-~!=._d ..... 

as preferred specific examples. 

20 The "C3-c8 cycloalkenyl group" for R6 means a cyclic alkenyl group such 

25 

as a cyclobutenyl, cyclopentenyl, cyclohexenyl, cycloheptenyl, and cyclooctenyl 

group, specifically including a 1-cyclopentenyl and 1-cyclohexenyl group. 

Among them, a phenyl group, a fury! group, and a thienyl group can be 

listed as a preferred specific example for R~. 

. . 
The halogen atom, C1-c, alkyl group, c~-c, alkenyl group, c 1-C6 alkoxy group, 

C1-C6 alkylthio group, C:-C3 alkylenedioxy group, C2-C1 alkanoyl group, C::-C·; 

alkoxycarbonyl group, C2-C; alkanoyloxy group, C~-c7 alkanoylamino group, C:­

C1 N-alkylcarbamoyl group, C1-C6 alkylsulfonyl group, mono(C1-C6 alkyl) amino 

30 group, and di (C1-C6 alkyl) amino group as a substituent for the phenyl group, CrCs 

cycloalkyl group, CrCs 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:;-C8 cycloalkyl group, aromatic heterocyclic 

group, or condensed ring in R1
, and the same examples can be listed as preferred 

35 specific examples. 

'!'he CrC8 cycloalkyl group as a substituent for R6 is the same as defined 

for the aforementioned C!-Ca cycloalkyl group for R1
, where the same examples 

17 
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can be given for the preferred specific examples~ 

The "C;-Ca cycloalkyloxy group" as a subs ti tuent for R6 means group 

consisting of the aforementioned CrCa cycloalkyl group and oxy group, 

specifically, for example, a cyclopropyloxy, cyclQpentyloxy, and cyclohexyloxy 

5 group. 

10 

The "N,N-di (C1-C6 alkyl) sulfamoyl group" as a substituent for R6 means 

sulfamoyl group substituted with the same or different two C1-C6 alkyl group 

aforementioned, preferably and specifically, for example, a N,N­

dimethylsul famoyl, N, N-diethylsulfamoyl, and N-ethyl-N-methylsul famoyl group. 

The "C2-C1 (alkoxycarbonyl)amino group" as a substituent for R6 means group 

consisting of the aforementioned C2-C; alkoxycarbonyl group and amino group, 

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

group. 

The "C1-C6 (alkylsulfonyl)amino" group as a substituent for Rtimeans group 

15 consisting of the aforementioned C1-C6 alkylsulfonyl group and amino group, 

specifically, for example, a (methylsulfonyl)amino group. 

The "bis (C1-C6 alkylsulfonyl) amino" group as a substituent for R6 means 

amino group substituted with the same or different two Ci'."".Ce alkylsu],_fonyl __ gro1Jp -····· ... ·-···-··-···-· __ 

aforementioned, preferably and specifically, for example, a 

20 bis(methylsulfonyl)amino group. 

Among them, a halogen atom, a mercapto group, a nitro group, a thiocyanato 

group, a trifluoromethyl group, a Ci-Ce alkyl group, a Ci-Ce alkoxy group, a phenyl 

group, a phenylsulfonyl group, a C~-C1 alkanoylamino group, or an amino group 

can be listed as preferred specific example for substituertt for the phenyl group, 

25 Ca-Ce cycloalkyl group, CrCs cycloalkenyl group, benzyl group, aromatic 

heterocyclic group, or condensed ring in R6
• 

Furthermore above substituents for the phenyl group, C;;-C8 cycloalkyl 

group, c 3-CB cycloalkenyl group, benzyl group, aromatic heterocyclic group, or 

30 condensed ring in R6 are optionally substituted with one or more of a halogen 

atom, a cyano group, a hydroxy group, an amino gl:oup, trifluoromethyl group, 

a Ci-Ce alkyl group, a Ci-Ce alkoxy group, a Ci-Ce alkylthio group, a mono (C1-C6 

alkyl)amino qroup, or a di(C1-C~ alkyl)amino group. 

The halogen atom, C1-C6 alkyl group, C1-Ce alkoxy group, a C1-C6 alkylthio 

35 group, mono(C1-c6·alkyl)amino group, and di (C1-C~ alkyl)amino group a:re the same 

as defined for the aforementioned substituents for the phenyl qroup, C3-Cs 

cycloalkyl qroup, aromatic heterocyclic group, or condensed ring in R1
, and the 
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same examples can be listed as preferred specific; examples. 

(2) on Invention 2 

The compound represented by the formula (I) above, a pharmaceutically 

5 acceptable acid addition salt thereof or a pharmaceutically acceptable C:-C6 alkyl 

addition salt can be used to prepare a chemokine receptor antagonist preparation 

of the present invention by fo.rmulating 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 

10 acid addition salt thereof or a pharmaceutically acceptable c 1-C5 alkyl addition 

salt can be administered o.i::al.ly or by parenterally, for example, intravenously, 

subcutaneously, intramuscularly, percutaneousl.y or intrarectal.ly. 

The oral administration can be accomplished in the fo.rm of tablets, pills, 

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

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

starch and crystallized cellul.ose; binder such as carboxyrnethylcellulose, 

methyl.cellulose, and polyvinylpyrrolidone; disinteg.rator such as sodium 

20 alginate, sodium bicarbonate and sodium lau.ryl sulfate, etc. 

Pills, powder and granule preparations can be prepared by a standard 

method using the vehicles mentioned above. Solution or suspension can be 

prepared by a standard method using glycerin ester such as tricaprylin and 

25 t.riacetin or alcohols such as ethanol. Capsules can be made by charging granules, 

powder or solution in gelatin, etc. 

Subcutaneous, intramuscular or intravenous preparations can be prepared 

as an injection using aqueous or nonaqueous solution. Aqueous solution for 

30 example may include isotonic sodium chloride solution. Nonaqueous solutions 

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

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

injection, one can be sterilized by fil.tration through a bacterial filter or 

combination of disinfectant. 

35 
Percutaneous administration may be in the form of an ointment 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 emulsifying_agent such as diethyleneglycol and so.rbitan esters of fatty acid. 

For intrarectal administration, one can use standard suppositoriel;! using 

5 gelatin soft capsules, etc. 

The cyclic amine derivatives of the present invention, a pharmaceutically 

acceptable acid addition salt thereof or a pharmaceutically acceptable C1-c6 alkyl 

addition salt is administered at a dose that varies depending on the type of 

10 disease, route of administration, age and ~ex of patient, and severity of disease, 

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

(3) Matter conunon througnout Invention 1 and Invention 2 

Preferred specific examples for the cyclic amine compound in the above 

15 formula (I) include compound having each substituent as shown in the following 

Tables 1.1-:1.201. 

In the Tables 1.1-1. 201, "chiral.ityn means configuration of the 

asymmetric carbon atom on the cyclic amine. "R" shows that the asymmetric carbon -·--------------- __ 

atom has a R configuration, "Sn shows that the asymmetric carbon atom has a s 
20 configuration, and''-" means racemate or that the compound do not have a asymmetric 

carbon atom on the nitrogen containing ring. 

[ Table 1.1 - Table 1.2q1 

20 
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Table 1.1 

Compd. R>- n chirality ·R3 -(CH,lp r: (CH:Jq-G-R6 (CH2)) k m 
No. R R 

ct-Q-cH2-
0 

1 2 0 H "-0 1 -CH2-~C 

ct-Q-cH2- 1 2 0 H 
{;> CH3 

2 -cHa-N-c-0 
H -

3 ct-Q-cH2- 1 2 0 H 
fil N 

-CH2-~C-o 

4 c-OcH2- 1 2 0 H 't~CF3 
-CH2-~C 

_c-OcH2- ';l-cJ"· 5 1 2 0 s H -CH2-N-C H -
CF3 

6 crQ-cH2- 1 2 0 s H ~-0 ~cH2-N-C H . 
F3C 

7 ct-Q-cH2- 1 2 0 s H ~-0r -CH2-N-C 
H -

ct-Q-cH2-
0 F 

8 1 2 0 s H "-0 -CHa-~C 

ct-Q-cH2-
· 0 Cl 

9 1 2 0 s H 11-6--CH2-r:f"C Cl 

10 ct-Q-cH2- 1 2 ·o s H 
't-OOCH, 

-CH2-N-C 
H -

c-OcH2- s 0 oc~ 
11 1 2 0 H 11-0--CH2-~C OCH3 

21 
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Table 1.2 

Corn pd. R;r(CH ),_ k m n chirality • R3 -(CH2~(CH2)crG-R6 No. A 2J 
Rs 

12 ci-Q-cH2- 1 2 0 s H "-<:3lCH3 -CH2-1tC 

OCH3 

13 ci-Q-cHz- 1 2 0 s H . 9-dF3 
-CHz-~C 

c-O-CH2- 0 s o CH3 
14 1 2 H "-0 -CHz-N-C 

H -

15 ci-Q-cH2- 1 2 0 s H 
0 

-cH2-~c-Oc1 

ci-Q-cH2-
. 0 

16 1 2 0 s H -cH2-N-c-OocH3 
H -

·-·· .. -·--·· -- -· ---·-··--- ...•. ·-·- ·-·---

c-O-CH2- "'-QCl 17 1 2 0 s H -CH2-N-C 
H -

Cl 

c-O-cH2- s 
O CN 

18 1 2 0 H "-0 -CH2-~C 

19 c-O-cH2- 1 2 0 s H f?-0-°' -CH2-N-C 0 
H -

c-OcH2- s o-0"' 20 1 2 0 H II 

-CH2-N-C 
H -

0 
c-O-cH2- "-0-21 1 2 0 s H -CH2-~C CF3 

F 

c-O-CH2- "-OCF' 22 1 2 0 s H -CH2-N-C 
H -

F 

22 
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Table 1.3 

Compd. 
No. :>-- (CH2)r k m n - chirality R3 ...... (CH~(CHa)aG-R6 

PR5 q 

ci-O-cH2-
0 CF3 

23 1 2 0 s H -CH2-N-c-Q. 
H -

F 

ci-O-cH2- s 
O OCF3 

24 1 2 0 H "-0 ..-CH2-f:f"C - -

ci-O-CH2- s o CF3 
25 1 2 0 H "-0--CHz-~C F 

9 
26 ci-O-cH2- 1 2 0 s H -~H2-JtC-O 

02N 

cr-Q-cH2-
O N02 

27 - 1 2 0 s H --CH2-~c-O 

- ct-OcH2-
0 

1 2 0 s H 11-0-28 - CH2-N-C N02 
H - -

ci-0-cHz-
~-0CF3 

29 1 2 0 R H -CH2-N-C _ 
H -

CF3 

0 11-0 30 ci-0-cttz- 1 2 0 R H -CH2-N-O 
- H 

F3C 

31 ci-O-CH2- 1 2 0 R 
O Br 

H "-0 -CH2-~C -

ci-0-cHz- R 
0 F 

32 1 2 0 H 11-0 --CH2-!fC 

33 ci-0-cHz- 1 2 0 R H <;-0-
-CH2-~C Cl 

23 
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Table 1.4 

Compd. R>-(CH2)r k m n chirality R3 -(CH2,J;(CH2fcr<3-R6 
No. R . Rs 

ci-Q-cH2- 0 A 
o OCH3 

.34 1 2 H 
-..CH2-N-c-O 

H -

ci-Q-cH2- 2 0 R 
O OCH3 

35 1 H "-0--CH2-N-C OCH3 H -

36 ci-Q-cH2- 1 2 0 R H 
f?-Qoeri, 

-CH2-f'.t"C 

OCH3 

37 ci-Q-cH2- 1 2 0 R H . 9-0F3 
-CH2-N-C 

H -

ci-Q-cHz-
o CH3 

38 1 2 0 R H 11-0 -CH2-N-C 
H -

... ·-· ·-·-·· ·--- ----------·-

39 ci-Q-cH2- 1 2 0 R H b>-0 -CH2-~C Cl 

crQ-cH2-
o· 

1 2 0 R H 11-0 40 -CH2-~C OCH3 

ci-Q-cH2-
9 

Cl 

41 1 2 0 A H -CH2-N-h-Q 
H -

Cl 

42 ci-Q-cH2- ' 1 2 0 R H CJ-ON 
-CH2-N-C 

H -

43 ci-Q-cH2- 1 2 0 R H . -CH,-rrg-o-b 
0 . "-P-44 ct-OCH2- 1 2 0 R H - CH2-rr C CF3 

F 

24 
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Table 1.5 

Compd. R>-<CH2)r k m n chirality . R3 -(CH2~(CH2)crG-R6 No. R Rs 

45 c-OcHz- 1 2 0 R H 9-0CFa 
-CH2-~C 

F 

46 c-OcH2- .1 . 2 0 R H 
'J-QCFo 

-CH2-f1"C 

F 

c-OcH2- 2 0 R 
O OCF3 

47 1 H "-0 -CHz-N-C 
H -

48 c-OcH2- 1 2 0 R 
o CF3 

H "-0--CH2-~C F 

0 

c-OcH2- "-0 49 1 2 0 R H -CH2-N-C 
H . 

0 2N 

ct-Q-cH2- R 
0-0F3 50 1 2 0 H II 

-CH2-N-C 
H . 

b> 
51 ci-Q-cH2- 1 2 0 R H -CH2-~C9 

Br 

52 ci-Q-cH2- 1 2 0 R H 

0 

-CH2-N-c-0 . H 
F 

53 ci-Q-cH2- 1 2 0 R H ~-0 -CHz-~C 

Cl 

54 ci-Q-cHz- 1 2 0 R 
0

c1 Cl 

H "-0 -CH2-~C 

55 ci-Q-cH2- 1 2 0 R H li'-0--CH2-r:f"C Cl 

Cl 

25 
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Table 1.6 
. 4 . 

Compd. R>-(CH2)r k m n chirality R3 -(CH2~(C~}qG-R6 
No. R .. R . 

0 

cr-Q-cH2- "-0 56 1 2 0 R H -CHz-N-C 
H -

H3C 

H3C 

57 cr-Q-CH2- 1 2 0 R H -CH2-N-~-b H -
H3C 

cr-Q-cHz- R 
O Cl 

58 1 2 0 H 11-0 -CHz-N-C H -

cr-Q-cH2-
0 

1 2 0 R H "-0-59 ·-cH2-N-C Br 
H -

ci--Q-cH2-
0 

1 2 0 R H 11-0-0 60 -CH2-N-C . 
H -

.. --· .. ·-· _ ..... ---·--

ci-Q-cH2-

0 
1 2 0 R H 11-0-61 - CH2- N- C CF3 

H -

ci--Q-cH2-

0 . 

1 2 0 R H 11-0-62 - CH2- N- C CH3 
H -

cr-Q-cH2-

0 

1 2 0 R H . "-0-63 -CHz-N-C CHzCH3 
H -

0 

64 ct-Q-cH2- 1 2 0 R H -CH2-~c-O-cN 

65 cr-Q-cH2- 1 2 0 R H -CH,-~~ 
66 ci-Q-cH2- 1 2 0 R H ozy 

-cH2-~c 

26 
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Table 1.7 

Compd. RR>-<C~}r 
No. 

k m n chirality 

67 ci-Q-cHz- 1 2 O R 

68 R 

69 R 

70 R 

71 R 

72 R 

73 ci-Q-cH2- 1 2 o R 

74 ci-Q-cHz- 1 2 0 R 

75 R 

76 R 

77 A 

.21 

Rs 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

PCl'/US98/23254 

0 F 

-CHcN-~ . Hu">-' 
F 

0 

"-0--c~-N-C OCH3 
H 

Ha CO 

0 

-CH2-r:r&-Q-F 
FaC 
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Table 1.8 

Compd. 
R1 . . 

-"(CH,,>of.<CH,z)q-G-Re aT(CH2)j k m n chirality R3 
No. R R 

cr-Q-cH2- A l?-6-78 1 2 0 H -CH2-N-C F H . 
F 

79 ci-Q-cH2- 1 2 0 R H 
9-0-. -CH2-r:f'C CF3 

F3C 

o CF3 

80 cr-Q-cHa- 1 2 0 R H -CH2-N-C~ H -
F3C 

cr-Q-cH2-
O CH3 

81 1 2 0 R H . -CH2-r:f'C~CH3 

c-O-CH2- k:JF3 
82 1 2 0 -CH3 -CH:rN-

H 
-··· ··--····----·· .. --·····--·. -- ... ---------

83 ct-Q-cH2- 1 2 0 R H 
-CH2tt 

g_Q02 

84 cr-Q-cH2- 1 2 0 R H I? -CH:r~C~N02 

ci-Q-cH2-
0 

85 1 2 0 H -(CH2)2-rtc-O 

ci-Q-cH2-
0 

86 1 2 0 H -(CH2)2-N-C-0-N02 
H -

87 ci-Q-cH2- 1 2 0 s H ~~· -(CH2)z-r:f""C 

CF3 

0 

88 ci-Q-cH2- 1 2 0 s H -(CH2>2-rrc--O 

F3C 

28 
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Table 1.9 

Compd. R>-(CH2)r· k m n chirality R3 -(CH24(CH2)qG-R6 
No. R . . Rs 

ct-O-cH2-
O Br 

89 1 2 0 s H 
-<CH2>2-rrc-O 

90 ct-O-cH2- 1 2 0 s H l'-d -(CH2h-~C 

ct-O-cH2-
0 Cl 

91 1 2 0 s H 
-(CH2)2-rr ~-0-Cl 

92 cr-Q-cH2- 1 2 0 s H 
~ OCH3 

-(CH2>z-r::-c-0 

m-O-CH2- s 
O OCH3 

93 1 2 0 H "-0--(CH2l2- r::- C OC Hs 

-· ·-·· . -- ··--

ct-0-c~-
l'-Qor;H, 

·94 1 2 0 s H -(CHz>2-N-C 
H -

OCH3 

ci-OcH2-
O CF3 

95 1 2 0 s H 
-(CH2)2-N-~-0 

H -

ci-O-CH2-
O CH3 

96 1 2 0 s H 
-(CH2'2-:r c-0 

ci-Q-cH2-
0 

1 2 0 s H 11-0-97 -(CH2)2-1r C Cl 

98 ci-Q-cH2- 1 2 0 s H 
0 . 

"-0--(CH2)2-rtC OCH3 

99 ci-O-cH2- 1 2 0 s H l'-QCl 
-ccH2>2-rrc 

Cl 

29 
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Table 1.1tJ 

Compd. 
R1 ~4 -

z>-ccH2>r k m n chirality R3 ...,.(CH2)p-t:-(C H2)qG-R0 

No. A A=> 

cr-Q-cH2-

O CN 

100 1 2 0 s H 
-(CH2)2-~ c-0 

101 ci-OCH2- 1 2 0 
0 o...., 

·s H -(CH2h-~c~O 

ci-Q-cH2-
0-bCF;:i 

102 1 2 0 s H II 

-(CH2h-~C _ 

0 

103 ci-Q-cH2- 1 2 0 s H -(CH2) .. - N-C-0-CF3 ,. H 

F 

CF 

-(CH2}~- ~ ~-o·· 
3 ·······-·-·· ·········-·---

104 ci-Q-cH2- 1 2 0 s H 

F 

o Ci=3 

105 ci-Q-cH2- 1 2 0 s H -(CH2h-~'-C-Q 
F 

ci-Q-cH2-

O OCF~ 

106 1 2 0 s H "-0 -(CH2)2-~C 

ci-Q-cH2-

O CF3 

107 1 2 0 s H "-0--(CH2h- N- C F 
H . 

0 

108 cr-Q-cH2- 1 2 0 s H -(CH2)2- N-C-0 
H -

02N 

cr-Q-cH2-

C N01 

1·09 1 2 0 s H "-0 -(CH2)2-~C _ 

0 

ci-Q-cH2- 1 2 0 s H "-0-110 -(CH2h-~ C ~ NO:? 

30 
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Table 1.11 

Compd. R1 
-(CHJ.(CH2)qG-R6 ~CH2~- k m n chirality R3 

No. R R5 

111 ci-Q-cH2- 1 2 0 R H 
~~CF, 

-CCH2l2- N-C 
H -

CF3 

0 11-0 112 ci-Q-cH2- 1 2 0 R H -(CH2)2- N-C H . 

F3C 

113 ci-Q-cH2- 1 2 0 
O Br 

R H 11-0 -(CH2)2-~C 

ci-Q-cHz- R 
0 F 

114 1 2 0 H "-0 -(CH2}z-N-C 
H -

c-O-CH2-
O Cl 

115 1 2 0 R H 11-0-..,.(CH2)2-N-C Cl 
H -

ci-Q-cH2-

O OCH3 
116 1 2 0 R H 11-0 -(CH2)2-1t C 

c-O-CH2-

O OCH3 
117 1 2 0 R H "-0--(CH2)2-1tC OCH3 

ci-Q-cH2-

'J-QCH, 
118 1 2 0 R H -(CH2)2-N-C 

H -
OCH3 

ci-Q-cHz-
O CF3 

119 1 2 0 R H 
-(CH2)2-N-C-0 

H -

ci-Q-cH2-
O CH3 

120 1 2 0 R H 11-0 •(CH2)2- N- C 
H -

ci-Q-cH2-
0 

1 2 0 R H 11-0-121 -(CH2)2-1tC Cl 

31 
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Table 1.12 

Compq. ~>-<CH2)r k m n chirality R3 --ccH ~(CH )cG-R6 

No. A 2 5 2 q . A 

c-OcH2-
0 

122 1 2 0 A H -(CH2)2-N-c-Q-ocH3 
.H 

123 c-O-CH2- 1 2 0 
lj> Cl 

A H -(CH2)2-~C~ 
Cl 

124 c-O-cH2- 1 2 0 
O . CN A. H -(CH2l2-~c-O 

125 c-O-CH2- 1 2 0 A H ~-o-~ -(CH2)2-N-C 0 
H -

ci-Q-cH2- R o-OF3 
126 1 2 0 H II 

-(CH2)2-ft" ~ . . .. . ... .. _ 
.. ··----····--··· ·------

~ 
127 ·C-0-CH2- 1 2 0 R H -(CH2)2-~C~CF3 

F 

ci-Q-cHz- ~-0· 128 1 2 0 R H -{CH2>z- N- C 
. H 

F 

ci-Q-cH2- ~· 129 1 2 () R H -(CH2)2-N-
H 

F 

·Ci-O-CH2- R 
O OCF3 

130 1 2 0 H 11-0 -(CH2}2-N-C 
H -

c-O-cH2-

o CF3 

131 1 2 0 R H -(CH2)2- N-c-0-F 
H -

0 . "-0 132 c-O-cH2- 1 2 0 R H -(CH2}2-tf C 

02N 
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Table 1.13 

Compd. R>-(CH2)r k m n chirality R3 -(CH2~(CH2)qG-R6 
No. A Rs 

133 ci-Q-cH2- 1 2 0 R 
o N02 

H 11-0 -(CH2}2-r:r C 

134 crQ-cH2- 1 2 0 R H 
0 11-0--{CH2)2-ftC N02 

ci-Q-cH2- ~9 135 1 2 0 A H -(CH2}2-ft C 

Br 

136 crQ-cH2- 1 2 0 R H ~-0 -(CH2)2-ft C 

F 

0 

crQ-cH2- "-0 137 1 2 0 R H -(CH2)2- N- C -
H -

Cl ··-··-····-········ - .. 

138 crQ-cH2- 1 2 0 R H ~~I 
-(CH2k-ffC 

0 

.crQ-cH2- "-0-139 1 2 0 R H -{CH2)2-ff C - Cl 

Cl 

0 

ci-Q-cH2- "-0 140 1 2 0 R H -(CH2)2-N- C 
H -

HaC 

ci-Q-cH2- ~b 1 2 0 R II 141 H -(CH2}2-~C 

H,,CO 

ci-Q-cH2- R 
O Cl 

142 1 _2 0 H "-0 -(CH2)2- N- C 
H -

crQ-cH2-
0 

143 1 2 0 R H "-0--(CH2)2...: N- C Br 
H -

33 
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Table 1.14 

Compd. R>-{CH2)r 
. 

-(CH ~CH )aG-R6 k m n chirality R3 
No. R . 2 5 2 q 

A 

ci-OcH2-
0 

1 2 0 R H "-0--0 144 -(CH2k-N-C 
H -

145 ci-OCH2- 1 2 0 A H 
9 

-(CH2)2-itc-O-cF3 

ci-Oc~-
0 

1 2 0 .R H 11-0-146 -(CH2)2-N-C CH3 
H -

c-O-c~-
0 

1 2 0 R H "-0-147 -(CH2)2- N- C CH2CH3 
H -

148 ci-Q-cH2- 1 2 0 R H 
0 

"-0--(CH2)2-~C CN 

.... -· -·-·-·· -----·-· ·--·····--

cr-Q-cH2- 1 2 .0 R H 0-8 149 II 

-(CH2)2-1t C 

ci-Q-cH2- 1 2 0 H H f?-cP 150 -(C~k-N-C 
. H 

0 F 

151 ct-Q-cH2- 1 2 0 R H -cc~>2-N-ci:) . H 
F 

cr-Q-cH2-
0 F 

152 1 2 a R H 11-0--(CH2h- N- C F 
H -

153 cr-Q-cH2- 1· 2 0 R H 

0 11-0--(CH2)2-~ C F 

F 

154 ci-OCH2- 1 2 0 R H fl-d -(CHan-~C 

F 
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Taole 1.15 

Compd. R>-(CH2lf- k m n chirality R3 -(CH2~(CH2)crG-R6 No. R Rs . 

. 0 

ci-OcH2- ··-o-155 1 2 0 R H -(CH2)2- N- C OCH3 
H . 
H3CO 

156 . ci-Q-cH2- 1 2 0. R H 
0 11-0--.(CH2)2-~ C · OCF3 

0 

ci-Q-cH2- 11-0 157 1 2 0 R H -(CH2)z-~C 

F3CO 

crQ-cH2-
0 

158 . 1 2 0 R H -(CH2>r~c-Q-co2CH3 

159 ci-Q-cHz- 1 2 0 R H 

0 11-0--(CH2>z- N-C F 
. H 

F3C 
·-·-····-····--···-··· 

160 ci-Q-cHz- 1 2 0 R H 0-b 11 

-(CH2)2-f:f" C . 

F3C 

crQ-cHz- o~ R 
II ·1a1 1 2 0 H -(CH2)2- f:f" C . 

F 

ci-Q-cH2- 0 R l'-0-162 1 2 H -(CH2)2-N-C F 
H -

F 

0 

ci-Q-cH2- 11-0-163 1 2 0 R H -(CH2)2-~ C CF3 

F3C 

164 cr-Q-cH2- 1 2 0 R H ~-0· -(CH2)2- N- C H . 
F3C 

165 ci-Q-cHz- 1 2 0 R H 
o CH3 

"-0--(CH2):i-~ C CH3 
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Table 1.16 

Compd. R><c~>r 
No. R . 

k m n chirality R3 

166 ci-Q-cHz- 1 2 0 R H 

167 ci-Q-cHz- 1 2 O R H 

H 

H 

H 

H 

172 1 2 0 R H 

173 H 

174 H 

175 H 

176 H 

36 
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. (S) ~ dr 
-yH-t:"c-U. 

CH3 

(S) 1? n-fFa 
--yH-~<>-t..( 

CH3 ..... F _________ ----···· 

Br 
(R) 9-0 -CH-N-0 . 
i H 
CH3 

0 Cl 

(R) lf-0 
--CH-N-C 

l H 
CH3 
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Table 1.17 

Compd. R>-(CH2)r k m n chirality R3 -(CH2~(CH2)qG-R6 
No. R . Rs 

fi' Cl 

ci-Q-cH2- 1 2 0 R (R) ~ 177 H -Cl+N- Cl 
l H -
CH3 

ci-Q-cH2- 1 2 0 R 
(R) v._qF• 

178 H -CH-t-rC 
i H -
CH3 F 

ci-Q-cH2-

(R) ti' 
179 1 2 0 R H -y1+~c-O-c1 

CH3 

ct-Q-cH2-

(R) fj> 
180 1 2 0 R H -Ct+N-C-0 

i H 
CH3 

181 ct-Q-cH2- 1 2 0 R 
(R) 't.ON02 

H -Ct+N-
,i H 
CH3 ·····--···--- ·--· - -----

ci-Q-cH2-
CH O<lF, 

182 1 2 0 R H 
I 3 II 

-CH-N-C 
I .H 
CH3 

ci-Q-cH2-

CH 0 Br 

183 1 2 0 R H I 3 ll-0 -CH-N·C 
I H -

CH3 

. ct-Q-cH2-

CH 0 Cl 

184 1 2 0 R H 1 3 ll-0 -cH-N-C 
I H · 

CH3 

185 ci-O-cH2- 1 2 0 R YHo c;--6-
H -CH-N-C Cl 

I H -
CH3 

ci-Q-cH2-
(j:Hs <;-QCF' 

186 1 2 0 R H -Cl+N-C f 
I H -
CH3 F 

CH 0 

ci-Q-cH2-
, 3 11-0 

187 1 2 0 R H -CH-N-C Cl 
·I H · 
CH3 
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Table 1.18 

Compd. R>-<CH)-
. 

-(CHJ.(CH2)qG-R6 

No. A 21 le: m n chirality R3 
Rs 

ci-Q-cH2-
yH3 ~ 

188 1 2 0 A H -y1+r+c-Q 
CH3H 

189 ci-Q-cH2- 1 2 0 R H <(H, "-0 -yH-lt"O 
CH3 

190 ci-Q-cH2- 1 2 0 R H 
(~ ~-03 

-CH-N-C 

~~ 

191 ci-Q-cHz- 1 2 0 R 
(~ ~er 

H -CH-N-
l H bi2{J 

a 

ci-Q-cH2-
(~ ~ 

192 1 2 0 R H -CH-N-
1 H 

.. CHz{) ............ . --- ·-···-··--· .. ·-· ·-·-·· - -----·-----

193 c-O-CH2- 1 2 0 R H 
(~ ~ 
-~rr . a 
Cli2~ 

194 ci-Q-cH2- 1 2 0 R 
(fl ~· 

H -CH-N-
l H CH-0 F 

ci-0-CHz-
(R) ~ 

195 1 2 0 R H 
-CH-N- Cl 

A~ 

ci-Q-cH2-
(R) ~ 

196 1 2 0 R H 
-CH-N-

! H -Cti;o . 

ci-Q-cHz-
(~ 'l(:j2 

197 1 2 0 R H -Cl+N- . s H .. 

biz{) 

ci-Q-cH2-
(b) g_Q3 

198 1 2 0 R H -ytt-N- . 
H 

CHz{l 
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Table 1.19 

Compd. R>-(CH2)r k m n chirality R3 -(CH2~(CH2)qG-R6 
No. R Rs 

199 ci-Q-cH2- 1 2 0 
(S) g_Q 

R H -yli-ft . 
a-i2{) 

200 ci-Q-cH2- 1 2 0 
(S) K-0 

A H -yt+-~ 

CH2.:o 
fj> Cl 

ci-Q-cH2-
(S) ~ 

201 1 ·2 0 A H -yH-ft Cl 

CHz{J 

202 ci-Q-c~- ISi 81'' 1 2 0 R H -yH-~ CH-0 F 

203 c-0-CHz- 1 2 0 R H 
(S) HJ-
-ytt-~ Cl 

CH~ 
·-· ·--··-· ···- -·-···--·-·-··- ···- -·· 

204 ci-Q-cH2- 1 2 0 R H 
(S) ~ -yH-lf 
c~ -

205 ci-Q-cH2-
(S) ~2 

1 2 0 R H -yH-tt 
CH2~ : 

ci-Q-cH2-
(S) ~3 

206 1 2 0 R H 1H-N-Hp 
(CHz)z-~H:s 

0 

c-O-CH2-
ISl ~-0' 

207 1 2 0 R H -r-~ 
c~z-rcH:s 

0 

Cl 

ci-Q-cH2-
(S) kj 

208 1 2 0 R H -1H-tt p -
C°"'2>z-rei13 

0 

ci-Q-cHz-
ISl ~ 

209 1 2 0 R H -r-r:-o Cl 

(Gl2lz-tCH:s 
0 
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Table 1.2,, 

Compd. R>-<CH2)r k m n · chirafity R3 -(CH~(CH )aG-R6 
No. A - PR5 2q 

ci-Q-cH2-
(~ ~CF:i 

210 1 2 0 R H lltp 
(o-t2J2-)t"~ F 

0 

(S) . ~-0-
211 ci-0-CHz- 1 2 0 R H -,H-lt~ Cl 

(Oizlz-t~ 
0 

(.s) kJ 
212 ci-Q-cH2- 1 2 0 R H 1H-1t ~ 

(Oi2lz-tCH3 
0 

213 ci-Q-cH2- 1 2 0 R H 
IS) ~N02 
1H-~ Q 
(o-tz)z-i"'CH3 

0 

214 ct-Q-cH2- 1 2 0 H 
0 

-ccHzh-c-0 
·- ........... ·---·· .. -··- .. - .. ·······- --- ··-··-·· --- ··--··-·- ----· ---

ci-Q-cHz-
0 

215 1 2 0 H -ccH2)3-c-Q-ocH3 

ci-Q-cH2-
0 

216 1 2 0 H "-0 -(CH2)3-C I 
s 

O OCH3 
217 ci-Q-cH2- 1 2 0 H -CCH2)rC~ 

H3CO 

0 

ci-Q-cH2- II~ 218 1 2 0 H -(CHz>2-C CH3 

H3C 

ci-Q-cH2--
0 F 

219 1 2 0 H -(CH2)2-C~ OCH3 

ci-Q-cH2-
0 

220 1 2 0 H -(CH2)2-C-O-CH3 
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Table 1.21 

4 . 
Compd. R>-<CH2lJ k m n chirality R3 ~(CH~(CH2'q-G-R6 

No. R R 

c-O-cH2-
o· 

1 2 0 H "-0 221 -(CH2)2-C · 

c-O-cH2-
0 

222 1 2 0 H -ccH2>2-c-Q-c1 

ci-Q-cH2-
0 

1 2 0 H "-0-223 -(CHz)z-C O(CH2bCtif 

ci-Q-cH2-
0 

"-0-224 1 2 0 H -CH2-S CH3 
" 0 

c-O-cH2-
0 

1 2 0 H .. ru 225 .. -(CH2)a-C· H 

.. ···-·-·· -· .. 

226 ci-Q-cH2- 1 2 0 
O OCH3 

H II~ -(CH2}a-C· H 

227 ci-Q-cH2- 1 2 0 
O Cl 

H II~ -(CH2)3-C· H 

ci-Q-cH~-
0 

1 2 0 H It~ 228. -(CH2)a- C· H OCH3 

229 c-O-CH2- 1 2 0 H 
yHa 5> ~ 

-o-t2-<;-CH2-c- Oi3 
CH3 H 

0 lltrO-230 ci-Q-cH2- 1 2 0 H -CHOH2-C· H F 

ci-Q-cH2-
0 0 

1 2 0 H II JtO-" 231 -(CH2)3-C· H C· CH3 
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Table 1.22 

Compd. =~~ . --(CH~(CH2}qG-A6 k m n chirality ·R3 No. Rs 

ci-Q-cHz-
0 

1 2 0 H llttD 232 -(CH2)3- C-H · 

233 •. ci-Q-cHz- 1 2 0 H 
0 ·o -(CH2)3- C-rf CH2 

ci-Q-cH2-
O "CH3 

234 1 2 0 H II~ -(CH2)3- C- H 

ci-Q-cH2- 9 
235 1 2 0 H -CHz-Cl+CHz-C-N-~Q 

I . H 
Q'b 

0 

ci-Q-cH2- -ay~~ 236 1 2 0 H H 0 CH3 
N 

... . _ CH3 ···----····--····-·--

0 
ci-Q-cH2- 2 0 H II 0 237 1 -CH2-~C·O-C~ B 

O Cl 

238 ci-Q-cH2- 1 2 0 H -9H-o-c-tre) 
CH3 H 

239 C}-cH:r 1 2 0 s H 
~ CF3 

-CH:r(t~ 

240 ~ 1 2 0 s H 
fi> CF3 

-CH:rN-~ 
H -

241 0-a.r 1 2 0 s H 
-CH:rtf F-OF' 

242 4 1 2 0 s H 
{? CF3 

-CH:rtf9d-Q 
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Table 1.23 

Compd. R>-<CH2)r chirality 
. 
R3 -(CH2J;.{CH2)qG-R6 k m n 

No. R Rs 

243 Q-
OI 

Ctit- 1 2 0 s H -CH:rft r,_ef3 

0-~ ij> CF3 
244 CH:r 1 2 0 s H -CH:rrrd-0 

245 b-CH~ 1 2 0 s H v<l"' -CH:rftC 

246 Cb-CH:r 1 2 0 S· H 
ij> CF a 

-CH:rft~ 

247 C-0-CHr 1 2 0 s H U:)Fa 
--CH:rN- · H . 

. ····--·· -- --··-· ·--·-- __ ,, __ ,_ 

248 H3Cb-
CHr 1 2 0 s H -CH:rft 

flc)F3 

F3b- ij> . CF3 
249 CH;r 1 2 0 s H -CH:rttK-0 

250 H3b-
CH:r 1 2 0 s H -CH:rit 

Frc}F3 

251 F-0-CHr 1 2 0 s H v-0"' -CH:rN-C H . 

252 H3co-Q-cH:r 1 2 0 s H v-0"' -CH:r~O 

253 ._Hac-OcHr 1 2 0 s H 
ij> CF3 

-CH:r~d-0 
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Table 1.24 

Compd. ··=~(CH2)r k m n chiratity Ra -(Ci-fo)j, T; (CHa)q-G-R8 

No. . . A . 

,_o· {? CF, 

254 C CHr 1 2 0 s H -CHrN-~-0 H -

020-
{j> CF3 

255 CHr 
1 2 0 s H ~CH2-~;-o 

256 0z»-Q-.cHc 1 2 0 s H 
-CHr~ g_ef' 

257 6' CHr 1 2 0 s H .· ~F3 
-CHr~ 

258 0-rH- 1 2 0 s H 
g_QF3 

-CHrN-
C02CH2CH3 H 

- .. -- ..... ··--·----·-----·-··-··-----

259 ·0-rH- 1 2 0 s H 
· ~-0F3 

CH3 
-CHr~C 

260 9-~ 1 2 0 s H 
.· {? . CFs 

-CHrN-~ H -

261 Fao-0-CHc 1 2 0 s H -CHrtf 
g_QFs 

·2a2 ~ 1 2 0 s H ~-0F3 
-CHrtfC 

263 ·~ 1 2 0 s H -CH:f-rt 
&-OF, 

264 °b-ay 1 2 0 s H -CHrf.t 
E-dF, 
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Table 1.26 

Compd. R>-<CH2)r le: m n chirality R3 -cc~>J;.ccH2)qG-R6 
No. R Rs . . 

276 F-d-Olf" 1 2 0 s H 
-Cl-Ir~ 

g_QF, 

277 0-0-CHr 1 2 0 s H ·-CH:!-N-g_QF3 
H -

278 H,CX>zo-Q-cHz- 1 2 0 s H HS' -CHzN-
H 

279 F3co-Q-cHr 1 2 0 s H 
~CF3 

-C~N-
H 

F3Cb- s . g_QF3 
280 1 2 0 H 

Ctir -CH:zN- . 
H -

-· .. ··---- ··········------·--·· ···-·--··-···--

281 Ho2o-Q-cHr 1 2 0 s H 
g_QF3 

-CH:zN- . 
H -

282 (H3C)3c-O-Oiz- 1 2 0 s H -CH:rtf 
ic>F3 

~ g_QF3 
283 Ctir 1 2 0 s H 

-CH:r~ 

CH3 

284 ci--0-0 1 2 0 s H 
-CH:r~ 

~F3 

285 Q-cHr 1 2 0 R H -CH:rft 
~F3 

286 ~ 1 2 0 R H 
. 1j> CF3 

-CH:rtfio 
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Table 1.27 

Compd. R>-(CH2)r k m n chirality R3 -(CH2~(CH2)qG-R6 
No. · R Rs . 

287 ~ 1 2 0 R H. tcf' -CH:rrfC . 

288 4Hr 1 2 0 R H 
jj> CF3 

-CH2-~d-0 
Cl 

·-CH,.-~~· 289 ~CH:r 1 2 0 R. H 

Cl 

290 0-H, 
CHr 1 2 0 R H -CH:r!r 

~F3 

291 b-CH:r 1 2 0 R H 
Fr.QCF3 

-CHrN-
H 

- ... - -· ·······---- ... 

292 b-cHr 1 2 0 R H U:!' -CHz-ir . 

293 c-0-CH:r 1 2 0 R H 
ij> CF3 

-CHz-~K-0 

H,b- ~ CF3 
294 . CHa- 1 2 0 R H -CH:rtd-0 

295 F,b-
. Ctir 1 2 0 R H -CHz-t kS' 

296 Hob-
CHr 1 2 0 R H ~·· -CH:rt . 

297 ~CH:r 1 2 0 R H F-0 -CH:rtfO 
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Table 1.28 

R>-ccH:z>r ~ Compd. k m n chirality Rs -{CH2 p {CH2)qG-R6 
No. R Rs 

298 H3co-Q-cHc 1 2 0 R H "-0Fa -CHr~C 

'299 H3c-O-CHc ·1 2 0 R H 
-CH2-~ 

E-OF3 

300 .-0' C CH:r 1 2 0 A H -c~"' 

301 C>ib-CHc 1 2 0 R- H -CH2-ft 
rt-OF3 

302 ~~CH:r 1 2 0 R H 
n> . CF3 

-CHrN-~ 
H -

.. . .. ----- ··- ·····-··---... ---·-··--··--

303 ·0-3 Ctir 1 2 0 R H ~-0F3 
-CHrlto · 

304 0-rtr- 1 2 0 R H -.,..,..~tcr COaC~CH3 

0-rtr- 1j> CF a 
305 1 2 0 R H -CHr~ CHa 

Cl 
1j>-OF3 306 )5-car 1 2 0 R H -CHrr:fO 

307 F3c-Q-CH:r 1 2 0 R H 
fl' · CF3 

-CHrtf~ 

308 ~ 1 2 0 R ·H -CHr[t ~· 
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Table 1.29 

Compd. R~(CH~ k · m n chirality R3 -(CH2~(CH2)qG-R6 
No. R Rs 

309 
8
(:rcHr 1 2 0 R H "-OF, -CH:rttO . 

310 ·°b-CHr 1 2 0 R H ~-0F, 
-CH:r~O 

311 er-Q-cHr 1 2 0 R H 
(? CF3 

. -CH2-1tK-.O 

312 0-cHr 1 2 0 R H kS' -CHa-N-
H -

O"' fj> CF3 

313 CHr 1 2 .0 R H -CH:rttd-0 
...... __ -----····---··- .. ----·-·· ..... 

314 1-b~-trO-Qi:r 1 2 0 R .H fj>-OF3 
-CH:r!tC . 

315 ~0-~0-lr 
0 

1 2 0 R H 
fj> CF3 

-CH:r1td-d 

H.CO.b- ijl CF3 

316 · · CHr 1 2 0 R H -CHr(:i""d-0 

317 Q-cHr 1 2 0 R H ~F, -CHrrf . 
F 

318 HcrQ-CHr 1 2 0 R H 
fj> CF3 

-CHrN-~ H -

319 OCHr 1 2 0 R H 
ij> CF3 

-CH:r~d-0 

49 



-~r: 

·wo 99'25686 PCTJUS98123254 

Table 1.30 

Compd. R:>-< chirality R3 .. -{CH2~(CH2)qG-R6 CH2)J k m n 
No. R Rs 

320 ~ 1 2 0 A H ~F, 
-CH:rft . 

321 No-0-CHr 1 2 0 R H 
lj> CF3 

-CH:r~~ 

322 ~ 1 2 0 R H 
-CH:r~ 

~F3 

323 0-0-0ir 1 2 0 R H ~F3 
....;.CH:rN-

H 

324 H:sC02o-O-CHr 1 2 0 R H -CHcft 
g_QF3 

... ····---·------------·---·-

325 F3co-Q-cHr 1 2 0 R H ~-0F3 
-CH:rftO 

326 Fab-
CHr 1 2 0 R H -CH:rft ~· 

327 H~o-0-CHr 1 2 0 R H ~-0F3 
-CH:rftO· 

328 (H3cno-O-a-t2- 1 2 0 R H 
· -OF3 

-CH:rrtg 

329 ~ CH2- 1 2 0 A H ~-0F, 
-CH:rrfC · 

CH3 

0 

330 ci-OCH2- 0 3 1 H -CH2-~C-o 
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Table 1.31 

Compd. R>-(CH2}r k m n chirality R3 -(CH >J,;.ccH }aG-R6 
. 2 5 2 q No. R R 

331 ci-OcH2- 0 3 1 
o CH3 

H "-0 -CH2-~C 

332 ci-OcH2- 0 3 1 H 
~-QK, . 

-CH2-~C OCH3 
OCH3 

ci-OcH2- 0 3 1 H 
h' N 

333 - -CH2-N-C-O H . 

ci-OCH2-
0 

0 3 1 H "-0-334 -c~-~c CH3 

N02 

crQ-cH2- 0 3 1 H p-0 335 -cH2-~c · 
-··- ......................... 

·336 ci-Oc~- 0 3 1 H f?-OF3 
..,...CH2-~C 

{? 
337 ci-OCH2- 0 3 1 H . :--cHr ~ c-Q 

~c = 

0 

ci-OCH2- 11-0 338 0 3 1 H -CH2-N-C 
. I 

CH3 

et-Q-cH2- R 
O CFa 

339 0 3 1 H ..... cHa-N-c-0 . H 

et-Q-cH2- 5 
O CF3 

340 0 3 1 H "-0 -CH2-tfC 

341 .ci-OcH2- 0 3 1 H 
l? 

-(CH2):i-N-C-o H . 
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Table 1.32 

Compd. R>-cc~ k m n chirality R3 . -(CH2J;.(C~)crG-R6 
No. R r .. . Rs 

342 c-O-ct1z- 0 3 1 
CHa 0 

H I "-0 -cttrrc 

0 

c-O-cH2- "-0 343 0 3 1 H -Cttl+C 
I H 
CH(CH3)2 

0 

c-O-CH2- "-0 344 0 3 1 H -cttr+C . 
I H 
CH2CH(CHan 

crQ-c~-
0 

345 0 3 1 H 11-0 -(CHvs-C 

ct-Q-cH2-
0 F 

346 0 3 1 H -{C~)2-C~OCH3 
- ...... . ........ -- -···-······ -----------

0 

"-0-347 c-O-CH2-. O· 3 1 H -(CH2)2-C. . CH3 

~c 

348 ci-Q-cHz- 0 3 1 H 
Ii> 

-(CH2>z-c-Q-cH3 

0 

ci-Q-cH2- 1 "-0-349 0 3 H -CH2-S CH3 .. 
0 

ci-Q-cH2- k)-350 0 3 1 H -CH2- N- · CH3 H II . 

0 

ci-Q-ct1z-
0 

0 3 1 H II 0 351 -CH2-tf C· O-CH2 

0 Cl 

ci-Q-cH2- 3 1 II tt-0 
352 0 H -Ct+O-C· 

CHs H 
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Table 1.33 

Compel • R>-< chirality Rs -(CH~(CH2)qG-R6 . · c~ k m n 
No. R Rs . 

ct-CJ-c~-
0 

353 1 2 1 H . -CH2-tf"c-0 

ct-Q-cH2-
0 

1 s 0 H "-0 354 -CH2-ftC 

355 ct-CJ-c~- 1 3 0 H 
O CH3 

-CH2-ftc-O 

356 ct-Q-cH2- 1 3 
0 N 

0 .H -CH2-ftC-0 

5> 
357 ·c-O-CH2- 1 3 0 H -CH2-N-C-o 

·. H ... 
H3C 

·- ... -·- -. --·. - ·-· 

crQ-cH2-
O ·cF3 

358 1 3 0 H "-0 -CH2-~C 

ct-Q-cH2-
5> 

359 1 3 0 H · -(CH2l2-ft c-Q 

ct-Q-cH2-
0 

1 3 0 H "-0-360 -(CH2l2-r:f'"C N02 

361 ct-Q-cH2- 1 3 0 H 
fl> 

.-(CH2b-C-o 

ct-Q-cH2-
0 

1 3 0 H 11-0-362 -(CH2)3-C OCH3 

ct-Q-cH2-
0 

1 3 0 H "-0 363 -(CH2)3-C I 
s 
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Table 1.34 

Compd. R>-<C~ k m n· chirality ·R3 -(CH~(CH2'q-G-R6 
No. R. Rs . .. 

364 ct-Q-cH2- 1 3 0 H "-OOCH, -(CH2)2-C · · 

H3CO 

365 ct-Q-cH2- 1 3 0 H f?-0--(CH2)2-C CH3 

H3C 

ct-Q-cHz- 0 0-d-
366 1 3 H II 

-(CH2)2-C OCH3 

ct-Q-cHz-

0 

367 1 3 0 H "-0--(CH2}2-C CH3 

ci-Q-cHz-

0 

1 3 0 H "-0 368 -(CHz)2-C 

. ·- - - ····-·. -····-- --·--··---

ct-Q-cH2-

0 

1 3 0 H "-0-369 -'(CHa)2-C Cl 

ci-Q-cH2-

0 

370 1 3 0 H -(C~)z-C-0-C(CHz}3CI-\, 

c-Q-cHz-. fi>-0-9 
371 1 3 0 H . -(CH2)2-0 . S-CH3 

- II 0 
0 

372 · ct-Q-cH2- 1 3 0 H i-0--CH2- CH3 
0 

ct-Q-cH2-

0 

1 3 0 H "a-Cl 373 -(CH2)3-C· H 

374 ct-Q-cHz- 1 3 0 
o OCH3 

H II~ -(CH2)3-C· H . 
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Table 1.35 

Compd. R1 
-(CH2J;(CH,2)q-G-R6 a>-<cH2>r k m n chirality R3 

No. R Rs 

c-O-cH2-
. 0 ri-OCI 

375 1 3 0 H II -
-(CH2)3-C· H . 

c-O-cH2-
0 

1 3 0 H II~ 376 -(CH2'3-C· H OCH3 

c-O-cH2-
yH3 9 ttO 

377 1 3 0 H -CHz-C-CH:rC- Cl 
·• H 
CH3 

0 
II~ 378 ci-QcH2- 1 3 0 H -CHOH2-C·H F 

c-0-c~-
0 0 

1 3 0 H "ttO" 379 -(CH2)rC· C·CH3 H . 

. -··-··. -. -··- ·-

c-O-CH2-
0 

1 3 0 H II 0 380 -(CH2)a-C-tf CH2 

0 . 

cVcH2- 11-0-381 1 3 0 H - CH2- N- S CH3 
H II 

0 

c-O-cH2-
0 

1 3 0 H II 0 382 -CH2-~ c-cr CH2 

c-0-CHz-

O Cl 

1 3 0 ··~ 383 H -ctto-c-
CH3 H 

384 ct-Q-cHz- 2 2 0 H -c..,-~g.Q' 

385 c-O-cH2- 2 2 0 H -CH:rft ~· 
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Table. 1.3..6 

Compd. R>-<C~)r k m n chirality R3 ~(CH2,J;(CH2fq-G-R6 
No. R . . as 

386 Q-cHr 2 2 0 H 
~ 

-CHrtr~ 

387 Q-cHr 2 2 0 H -CHrft~ 

388 Q-cHr 2 2 0 H -CH2-rr 
~02 

389 . Q-cH:r 2 2 0 H -CH:rft~C02CH3 

390 Q-cH:r 2 2 0 H -CH2-»-0-F
3 

. H 
. - ···-- -----------------~-

391 Q-cH:r 2 2. 0 H ~· -CH:r:t . 
F 

392 Q-cH:r 2 2 0 H 
. ~OCF3 

-CH2»-H 

393 0-cH:r 2 2 0 H v-0' -cH:rtrc 

394 0-cH:r 2 2 0 H K-c)' -:-CH2-rr 

395 Q-cH:r 2 2 0 H . ~-0--CH:r(t"C Br 

396 Q-cH:r 2 2 0 H . '(~ -CH:rtrc· 
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Table 1.37 

Compd. R>-<C~)r k m n chirality R3 -(CH2~(CH2)qG-R6 
No. R Rs 

397 Q-cHr 2 2 0 H H:S--CHrft Cl 

398 Q-cHr 2 2 0 H 1? 
-(CH2)2-rr~ 

399 0-CHr 2 2 0 H -(CH2lrrf~-QJ 

400 Q-cHr 2 2 0 H 
-(CH2)2-ft 

k:S02 

401 Q-cHr 2 2 0 H ~ -(CHz)r:t CX>2CH3 

402 Q-cHr 2 2 0 H 
ij> CF3 

-(CH2):r(t~ 

·403 Q-cttr 2 2 0 H tq· -(CHl!lrtf . _ . 

F 

404 Q-cHr 2 2 0 H 
'lQCF, 

-(CHz)rN-
H . 

405 0-CHr 2 2 0 H p-0 
-(CHz)r~C 

406 Q-cHr 2 2 0 H 
-(CH2)r~ g_Q 

407 Q-cHr 2 2 0 H -ccH2>rtri.o-er 
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Table 1.3 8 

R>-ccHVr 
. 4 . 

Compd. k m n chirality "R3 -(CH~CH )aG-R6 
. No: A PR5 2q 

408 Q-c.y 2 2 0 H -(CH,}ruF 
... 409 Q-cH:r 2 2· 0 H 

If> Cl 

-(CH2):r~~CI 

410 Q-cH:r 2 2 0 H 
(S) ~ -1H-1t . 
CH:!CH{C~: 

411 Q-cHr 2 2 0 H 
(S) rt-& -yH-N-

H -
CH2CH(CH3)2 

412 0-CH:r 2 2 0 rt-00 (S) 2 

H -yH-t:f"" 
CH2CH(CHa)2 . -- . ·- . . . -·-· ----- - ----- - -·· - ·-·---

413 Q-c.H:r 2· 2 0 H 
(S) ~ -y.r~ ·. . CO~Ha 
CH2CH{CH3)2 

414 Q-cH:r 2 2 0 ~F, (S) . H -yH-tf . 
CH2CH(CHa)2 

415 Q-cHr 2 2 0 H 
(S) ~F, -yH-. H 

CH2CH{CHa)2 .F 

~-0"' Q-cHr 2 0 
(S) . 

416 2 H -ytt-r:-c 
CH2CH(CHa}z 

-0' Q-cHr 2 2 0 
(S) fi> 

417 H -yH-t:fC 
CH2CH(CHa)2 · 

Hi Q-cHr 2 2 0 
(S) 

418 H -YH-ft 
CH2CH(CHal2 
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Table 1.39 

Compd. 
No. 

k m n chirality 

419. 2 2 0 H 

420 2 2 0 H 

421 2 2 0 H 

422 2 2 0 H 
(R) li'-0 

-CH-N-0 
j H 
CH2CH(CH:V2 

423 2 2 0 H 

424 2 2 0 H 

425 2 2 0 H 

426 .Q-cHr 2 2 0 H 

427 2 2 0 H 

428 Q-cH:r 2 2 0 H 

429 2 2 0 H 
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Table 1.40 

Compd. R>-(CH2)J k m n chirality R3 -(C~(CH,)qG-R" 
No. ·R R 

Ct 

·o-CHr 2 0 (R) ~ 
430 2 H -CH-flt-

1 H 
CH2CH{CH3)e. 

Q-cHr 
(R) ~o 

431 2 2 0 H -CH-N-0 Br 
i H 
CH2CH(CH3)2 

432 Q-cHr 2 2 0 H (R) ~~ -CH-N-0 
.i H 
CH2CH(CH3l2 

Cl 

Q-cHr 
. (R) ~~ 

433 2 2 0 H -crt+-~O Cl 

CH2CH(CHs)z 

. 434 ct-Q-cHr 1 3 1 H -CH:rft ~ 
-·. .. - ··-- ·- .. - . . .. -----·--·----- -·. -····---

435 ct-Q-cHr 1 3 1 H -CH:rflt-~ 
H ' 

436 ct-Q-cH:r 1 3 1 H -CH:rr:f 
g_c)02 

437 cr-Q-ct1r 1 3 1 H 
. fi> 

-CHcrf~C02CH3 

438 ct-Q-cH:r 1 3 1 H . g_QF' 
-CH:rrt 

c-0-cHr 

frJ CF3 

439 1 3 1 H -CH:rN-d-Q . H 
F 

440 cr-Q-cH:r 1 3 1 H -c:Hrrt~ 
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Table 1.41 

Compd. R~ . chirality Ra -(CH2~(CH2)qG-R6 (C~r k m n 
No. R Rs 

441 cr-Q-cHr 1 3 1 H 
fi> Br 

-CHrtf'"~ 

442 cr-Q-cHr 1 3 1 H 
fi> Cl 

-CH2-N-d-Q 
H -

443 cr-Q-cHz- 1 3 1 H . ~-0--CH:rftO · Br 

444 cr-Q-cHc: 1 3 1 H . ~ -CH:r1t . 

445 cr-Q-cH:r 1 3 1 H ~~a 
.. ·--· ..... ··--··- ··-·········· -·-~~ 

cr-Q-cHr 1 3 1 H ··. ~-0 446 -(CH2):rN-O. 
·H 

447 cr-Q-cHr 1 3 1 H -(C~:rlf~ 

448 c-0-cHr 1 3 1 H 
-(CH2):r{t E-0°" 

449 cr-Q-cHr 1 3 1 H -(CH2)r~~CD2CH3 

450 cr-Q-cHr 1 3 1 H 
tj> CFa 

-(CH2):rN-d-O . H 

451 . c-0-cHr 1 3 1" H ~~ -(CH2)21t . 

. F 
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Table 1.42 

Compd. R>-<C~)r k m n chirality R3 -{CH2>J;(CH2}qG-R6 

No. R Rs 

452 ct-Q-cHr 1 3 1 - ' H 
1j> OCF3 

"""(C~rf:f""d-0 

453 ct-Q-cHr 1 3 1 H 
fi' Br 

~CCH2)2-rrd-O 

454 ct-Q-cH:r 1 3 1 H 
jj> Cl 

-(CH2lz-f:f""~ 

455 c-0-cH:r 1 3 1 H 
v 

-ccH2>rrt&-frer 

456 ct-Q-cH:r 1 3 1 H ~~ 
····-- ....... ·- ----·-· ~--······-··-- -----·--

457 c-0-cH:r 1 3 1 H 
. fj> . Cl 

-(CH2)r(t~CI 

. 0 

ct-Q-c~- 1 H "-0 458 2 2 -c~-rrc 

459 c-O-c~- 2 2 1 
O CH3 

H ·-0 -CH2..;!fC 

0 

ci-Q-cH2- 1 H 11-0-460 2 2 -CH2-rrc .. CH3 

461 c-O-cH2- 2 2 1 H 
O CF3 

-CHa-~c-0 
0 11-0 462 · ci-Q-cH2- 2 2 1 H -CH2-~C . 

H3C 
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Table 1.43 

Compd. R:>-<CH2lr le m n chirality "R3 -(CH >J;.(CH )a-G.:..R6 
2 5 2 q No. R R 

ci-Q-cHa-
~ 

463 2 2 1 H -CH2-N-C-o . I 

CHa 

464 ci-Q-cHz- 2 2 1 H ~-'SH' -CH2-~C OCHa 

OCHa 

0 
ci-Q-cHa- 2 2 1 H "-0 465 -CH2-~C. .· 

ci-Q-cHz-
O N02 

466 2' 2 1 H "-0 -CH2-~C 

467 ci-Q-cHz- 2 2 1 H -CHz-ft 
8-Qr 

. .. ·- ·---· --·----- ----·--·-----

468 ct-C}-cHa- 2 2 1 H . ~-0r;Ho>. 
-CHa-N-C 

H 

crQ-cHa-
O OCHa 

469 2 2 1 H ~cHa-rrb-Q 

470 ci-Q-cHa- 2 2 1 H 
0 

-CH2-tf"c-0cN 

471 cl-\J-cHa- 2 2 1 H 
~ 

""."'"CH2-~c-Oco2CH3 

472 ci-Q-c~- 2 2 1 H ~-0~ -CHz-tf".C " 

473 ci-OcHz- 2 2 1 H ~-09 -CH2-ftC . C·CHa 
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Table 1.44 

Compd. R>:-cCH2lJ" k m n chirality ·R3 -(CH2J;(CH~G-R6 
No. R . Rs 

c-0-cHz-
0 

·474 2 2 1 H -cH2-rrc-Q-cFa 

c-O-cH2-
0 

475 2 2 1 H -CHz- N-c-Q-cH(CHa}a H -

476 c-0-CHa- 2 2 1 H ~ 
-CH2-ttC-O-N02 

c-0-cHz-
0 

2 2 1 H "-0-477 -Ci2-tf"C OCH(CH3)a 

-~--9 47·8 c-O-c~- 2 2 1 H -c~-rro 1 
H3C 

.......... ·-···- ······· ..... . .. ~ .... ·- - ·----·-··-···---------

a 
479 c-O-cH2- 2 2 1 -CH2-N-c-() ·· H 0 

a 
c-O-CH2- "-0. 480 2 2 1 H -CH2-N-C 

H 0: Br 

481 ·C-O-CH2- 2 2 1 H 9-0 -CH2-tfC 

482 c-0-cHc 2 2 1 H ~)) 
-CH2-~C 

0 
493· c-O-c~- 2 .2 1 H -CH2-N-c-Q. 

H CH3 

a 
c-O-cH2- "-!)) 484 2 2. 1 H -CH2-tf"C . 

l:'f 
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Table 1.45 

4 
Compd. R>-(CH2)f- k m n chirality R3 -(CH2*--(Ctia)qG-R6 

No. R Rs 

485 c-0-ctta- 2 2 1 H "-<:f• -CHz-~C · 

CF3 

c-0-ctta-
O CN 

486 2 2 1 H "-0 - -CH2-[:f°C 

c-0-CHz-
O Cl 

487 2 2 1 H 11-0 -CH2-~C .. 

488 ct-Q-cHz- 2 2 1 H 
O NH2 

-CH2-tfC-O 

489 c-O-c~- 2 2 1 H -c~-rr k;f 
FaC 

··• . -·--·--· .... --·-·-··- ---·· - ...... 

c-O-CH2-
O OCHtCHa 

490 2 2 1 H . ·-0 -CH2-~C · · . 

c-O-CH2- obCFo 491 2 2 1 H II 

-CHz-ltO 

c-O-CH2-· 
O OCFa 

492 2 .2 1 H 11-0 -CH2-~C . 

ci-Q-cH2- 0-0Fa 493 2 2 1 H II. 

- CH2-r::-C · 

O CF3 
494 c-O-cH2- 2 2 1 H -CH2-Jtc{) 

F 

b CF3 

495 c-O-CH2- 2 2 1 H -CH2-N-c'~ H . 
F 

.... , .. ._ ... ' 
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Table 1.46 

Compd. R>-ccH~.- k m n chirality R3 -(CH2~CH2lqG-R6 
No. R 1 as 

496 ct-Q-cHz- 2 2 1 H 
O CF3 11-0--CHrr:rc F 

ct-Q-cH2- 1 
O .'.8H(CH3), 

497 2 2 - H II 

-CH2-N-C 
H 

ct-Q-cH2-

·. O NH2 CF3 

498 2 2 1 H 11-0 -CH2-~C 

0 

ct-Q-cH2- 2 1 H 11-0-499 2 -CH2- N-C . . N(CH3)2 
H -

0 

ct-Q-cHi- 2 1 "-0 . 500 2 H -CH2-N-C OCH3 
H -

······-····-·····-····----·-

O N02 

501 c-O-CH2- 2 2 1 H -cJYrrci) 

Br 

· ci-Q-cHz-

O N02 

2 2 1 H 11-0-502 -CH -N-C · F . z H 

503 ci-Q-cHz- 2 2 1 
O N02 

H 11-0--CH2-r:f9C . Cl 

504 ci-Q-cH2- 2 2 1 H 
rr-00CH3 

-CH2""~C . 

OCH3 

505 cr-Q-cH2- 2 2 1 
O N02 

H "-0--CHz-tf9 C Br 

0 

506 ci-Q-cH2- 2 2 1 . "-0 H -CH2-N-C 
. H ON02 
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Table 1.47 

Compd. R>-<CH2)r k m n chirality · · · ·R3 -(CH~(CH2)crG-R6 
No. R . R5 

ci-Q-cHz-
0

HaC 

507 2 2 1 H -cHrN-c-0 
H 0 

0 
ci-Q-c~- "-{Q 508 2 2 1 H -CH2-N-C 

H S 

509 ci-Q-cH2- 2 2 1 H I'~ -CHz-~C. 

510 ci-Q-cH2- 2 2 
~-(J(CH3 

1 H -CH2-N-C I 
H 0 CH3 

0 

cr-Q-cH2- 11-0 511 2 2 1 H -CH2-N-C I 
H O C(CH3)3 

CN-··· --·-····-· 
• 

512 ci-Q-cH2- 2 2 1 H 
o CHCH3 

"-0 -CH2-ftC 

ca 
513 ci-Q-cH2- 2 2 1 H 

o C-CH3 . "-0 -CH2- tf'" C .. . 

0 
514 ci-Q-cHz- 2 2 1 H -cH2-N-c-Q-cccH3)3 

·H 

ci-Q-cH2-
0 

2 2 1 H 11-0-515 -CH2-ft_C . CH20H 

516 ~~CHz- 2 2 1 H us· -CHrN-
H -

517 H,b-CHr 2 2 1 H k)' -CHrN-H . 
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Table 1.48 

compd. R>-cc~>r 
No. · .R 

k m n chiratity R3 -(CH2~(C~)qG-R6 
. . Rs .. 

518 0-~Hr 2 2 1 H "-0' -CHrftO 

519 0-~ 2 2 1 H 
1? .· qF3 

-CHrrtK-0 

520 et-Q-cHr 2 2 1 -c~ 
E-QCF3 

-CH:rN-
H 

et-Q-cHr 9 ~ CF3 
521 2 2 1 -CHrft~ --(CH2)2ctt-Q 

522 ci-Q-CH:r 2 2 1 Q 
.-CH2C-O -CH:r~ 

K-OFa 

. ·····--········--· .. . ···-··-. ·-·-····-----

523 ci-Q-cH:r 2 2 1 Q 
-(CH2)2ctt-Q 

. K-o -CHrft 

524 c-0-cHr 2 2 1 Q 
-CH2C-O 

-CHrft ~ 
q· 

525 c-0-cHz- 2 2 1 H . ~CH3 
-CHrlt° . 

526 ci-Q-cH2- 2 2 1 H 
~ 

-CH:r(t~ 

527 ci-Q-cH2- 2 2 1 H 
. bl 
-CH:rrrrra 

528 ci-Q-cH2- 2 2 1 H 
~CH3 -CHz-(t · 
F3C 
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Table 1.49 

Compd. R>-(CH2)r k m n chirafity -(CH J;(C~)a-G-R6 
No. R . 2 5 .. q 

. A . 

529 ci-Q-cHz- 2 2 1 H -CH2-rr 
~N02 

530 ci-Q-cH2- 2 2 1 H ·-CHz~ 

ci-Q-cH2-: ~Ho 531 2 2. 1 H -CH2-N-H S 

532 ci-Q-cH2- 2 2 1 H -CH2tf 
~CH a 

H3C 

ci-Q-cH2-
fl> 

533 2 2 1 H -CHzl'lrC-):6 
.H 

H3C 
.. ·······-·-··-· --· - .. -· -· 

534 ci-Q-cH2- 2 2 1 H 
~~N02 

-CH2rfC . O 

H3C 

I? 
535 ci-Q-cH2- 2 2 1 H -CH:rit~ 

H3c--G.0 

ci-Q-cH2-
~~CH3 

536 2 2 1 H -CH2tfC 
HaC . CH3 

537 .ci-Q-cH2- 2 2 1 H 
~~C(CH3)3 

-CH2-N-C 
H 0 

H3C 

538 ci-Q-cH2- 2 2 1 H -CH2-1t ~ 
t-(,C 

ci-Q-eH2- ~· 539 2 2 1 H -CH2tf . 

F3C 
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Table 1.50 

Compd. R>-<CH)- k m n chirality R3 -ccH · XccH >a-G-R6 
No. R 2i . 2 PR5 2 q 

540 cr-Q-cHa- 2 2 1 H -cH,-~ 
CH3 

. cr-Q-cK.z-
fi> N02 

541 2 2 1 H -CHrN-~· 
H. -

H2N 

542 cr-Q-cH2- 2 2 1 H 
g_Q"CH, 

-CH2-N-H 

543 cr-Q-cH2- 2 2 1 H f? -CHz-~c-Q-cH2CH3 

544 ci-Q-cH2- 2 2 1 H -CH2-ft ~ 
..... -·· -----------·· ----·--

545 c-O-CH2- 2 2 1 H pf.S' :-CHz-ftO C . 

crQ-cH2-
f? . 

546 2 2 1 H -<:Hrr~ 
·Cl 

I? . 
547 cr-Q-c~- 2 2 1 H -CH2-ft~CI 

,Cf 

548 ·c-O-CH2- 2 2 1 H -CH2[:f-K-Q 
Cl 

549 ci-Q-cHz- 2 2 1 H -CHr[:f-~ 
02N ' 

550 ci-Q-cHz- 2 2 1 H -CHrft~ 
02N Cl 
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Table 1.51 

.compd. =~C~)r· le m n· · chirality R3 -(CH2~(C~)crG-R6 
No. Rs . 

551 ct-Q-cH2- 2 2 1 H 
~ CH3 

-CHrtf""C-CH-0 

552 ct-Q-cH2- 2 2 1 H 
~ CF3 

-CHrtf""C-CH2-0 

ct-Q-cH2- ~ ,er 5S3 2 2 1 H -CHz-N-C-CHz . H . 
CF3 

554 ci-Q-cH2- 2 2 1 H ~~F -CHz-r:i-0 I 
H 

~ . Cl 

555 ct-Q-cH2- 2 2 1 H -CHrft~ 
H 

. -·-·· ·····---------------·· 

556 ct-Q-CH2- 2 2 1 H -CHa-N-
H 
~CH3 

H 

ct-Q-c~-
. a . 

557 2 2 1 H -ccH2>2-rr c-0 

ct-Q-cH2-
CH3 0 

558 2 2 1 H I "-0 -Cl+N-C 
. H 

559 ct-Q-cH2- 2 2 1 H "-cf' -CH-N-C 
\ H · . 
CH3 CF3 

O CN 

a-Q-cH2- "-0 560 2 2 1 H -'fi+ltc ~· 
CH3 

0 Br 

ct-Q-cH2- "-0 561 2 2 1 H -yl+tf"C -
CH3 
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Table 1.52 

Compd .. .. R>-ccH~r k m n chirafity R3 -(CH2~(CH2)qG-R6 No. R . Rs 

c-O-CH2-
O Cl 11-0 562 2 2 1 H -CH-N-C I H . 

CH3 

c1-0cH~-
O . CF3 

563 2 2 1 H -Cl+N-Ci:) I H -
CH3 F3C 

c-O-CH2-

O OCH2CH3 

"-0 564 2 2 1 H . -CH-N-C .· I H 
CH3 

... 

o):S' 
565 ci-Q-c~-

11 

2 2 1 H -CH-N-C 
I H ~ 

CHs 

O OCF3 

ci-Q-c~- 11-0 568 2 2 1 H -CH-N-C I H .. 
CH3 

.. ·-·····- --------------------

tQ ci-Q-cH2-. 
I 

567 2 2 1 H -CH-N-
I H 
CHs CFs 

0-b 568 ci-Q-c~- 2 2 1 H -cH-flt-C . 
I H · 
CH3 CF3 

9 CF3 

569 ci-Q-cH2- 2 2 1 .H -ytt-rrb-Q 
CH3 F 

o CF3 

ci-Q-cH2- 11-0-570 2 2 1 H -CJ+N-C F 
I H 
CH3 

ci-Q-cH2-
obDi(OioJo 

2 2 1 
II 

571 H -Cl+N-C 
l H 
CHs 

ci-Q-cHz-
0
1-t!N CF3 

2 1 II~ 572 2 H -CH-N·C 
\ H 
CHs 
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Table 1.53 

Compd. R~CH2)r ·k m n chirality 'R3 -(C~CH.lq-G-R6 
No. R A 

573 ct-Q-cH2- 2 2 1 H I?~ -CH-N-C I 
I H · 
CH3 

0 

ct-Q-cH2- "-0 574 2 2 1 H -CH-N-C I 
I H S Br 
CH3 

0 

ct-Q-cH2- "-0 575 2 2. 1 H -Cl+N-C I 
I H 0 C(CH) 
CHs 3 3 

0 

ct-Q-cH2- "-0 576 2 2 1 . H -CH-N-C I 
I H 0 SCH3 
CH3 

577 . ct-Q-cHa- 2 2 1 H -yH-tt ~ 
CHs 

···•·· ···-----···- ·-·· --· 

0 

ct-Q-cHa- "-0? 578 2 2 1 H -CH-N-C I 
. I ·H S 
CH3 

ct-Q-c~-
~ 

579' 2 2 1 H -CH-N-C-ro 
I H 
CH3 H 

0 

ct-Q-c~- "-0 580 2 2 1 H -CH-N-C 
I H ScHs 
CH3 

0 

581 ct-Q-cH2- 2 2 1 H "-{) -CH-N-C I 
I H 
CH3 

f-bC 

582 ct-Q-cH2- 2 2 1 H ~-0 -crH-N'C H S 
CHs 

0 

ct-Q-cH2- "-<;:O 583 2 2 1 H -Ct+N-C 
l H . 
CH3 CH3 
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Table 1.54 

Compd. :>-ccH2>r k m n chirality R3 ---ccH2>J;.ccH2>q-G-R6 

No. Rs 

ci-Q-cH2-

o· o 

"-0"-0 584 2 2 1 H -Cl+N-C C 
I H -
CH3 

ci-Q-cH2-

. 0 

"-0 585 2 2 1 H -CH-N-C CN 
I H 
c~ 

ci-Q-cH2-

0 
. "-0 

586 2 2 1 H -Cl+N-C Cl I H ··· 
CH3 

·ci-Q-cH2-

0 

"-0 587 2 2 1 H -Cl+N-C · CF 
I H 

3 

CH3 

588 ci-Q-c~-
~ 

2 2 1 H -Cl+N-C-o-NH2 I H . 
CH3 

·········· -···- -···· ·-- ·- -·----------

ci-Q-cH2-

~ 
589 2 2 1 H -cH-N-c-Oc(CH3)3 

I H 
·CH3 

ct-OCH2-

9 
590 2 2 1 H -Cl+ N-C-0 CH(CHs)a 

I H 
CH3 

o. 

ci-Q-cH2- "-0-591 2 2 1 H -yl+lf"C . N(CH3)2 

CH3 

et-Q-c~-
0 ··-o 592 2 2 1 H -CH-N-C OCH3 

l H 
CH3 

0 

ci-O-CH2- "-0 593 2 2 1 H -CH-.N-C CH20H 
\ H -
CHa 

ci-Q-cHz-

9 
594 2 2 1 H -CH-N-C-OOH I H . 

CH3 
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Table 1.55 

R>-ccH~ 
. 4 

Compd. k m n. chirality . -(CH2~(C1:-i2Tq-G-R6 No. R R . 

0 

ct-Q-cH2- 11-0-
595 2 2 1 H -CH-N-C C02CH3 

I H 
CH3 

0 0 

ct-Q-cH2- "-0" 596 2 2 1 H -CH-N-C C-CH3 
l H · 
CHa 

0 
~ 

.597 ct-Q-cH2- 2 2 1 
0 C·Oi3 

H -cH-N-c-0 I H · 
ctb 

0 

598 ct-Q-cH2- 2 2 1 H "-0 -Cl+N-C I 
l H · 0 
CH3 

0 

ct-Q-cHz- "-Q 599 2 2 1 H -CH-N-C 
I H 
CH3 CH3 

-- - ·······---·---·-·-·-
0 

c-O-CH2-
Iii) 

600 2 2 1 H -CH-N-C 
. I H ; .·Br 
CH3 · 

cVcH2-

O C?CH3 11-0-601 2 2 1 H -CH-N-C · 
I H . ·. 
CH3 

c-0-CHz-

0 N(CHsn 

"-0 . 602 2 2 1 H -CH-N-C · 
I H ·. 

·cH3 

c-0-CHz-

. O NH2 

"-0 603 2 2 1 H -Cl+N-C. 
I H .. 
CHa 

c-O-CH2-
~ 

604 2 2 1 H -rt+-rrb-{J 
CH3 H 

605 c-O-CH2- 2 2 1 H -rrr~ 
CH3 

75 



:~ 

W099/25686 PCT/US!JS/23254 

Table 1.56 

Compd. R>-<CH2)r k m n chirality ·Rs -(CH2~(CH2)qG-R6 
No. R . . Rs 

606 ct-O-CH2- 2 2 1 H -yH-ft~ 
CH3 

607 ci-Q-cH2- 2 2 1 H 
~H, -yH-Jt s 

CH3 

608 ct-Q-cH2- 2 2 1 H 
~CH3 -yH-(t 0: 

CH3 H3C 

609 ct-Q-cH2- 2 2 1 H -crH-tt~ 
CH3 HsC 

610 ct-Q-cH2- 2 2 1 H -crH-rr~-)1. 
CH3 ()&CCCH3 

.... -··-·· ·····- . .. . ·--···- -·-- ···---------·------

ct-Q-cH2-

~C(CH3)3 
611 2 2 1 H -yH-N-

H 
CH3 H3C 

612 ct-Q-cH2- 2 2 1 H ~ -11+-~ 0 
Q-13 HiC 

ct-Q-cH2-
~CHs 

613 2 2 1 ·H -yH-N-
H 

CH a F3C 

· cr-Q-cH2-
~CH3 

614 2 2 1 H -ytt-tt N.. 
CH3 FsC CH3 

615 ct-Q-cH2- 2 2 1 H -r-~ 
Oi3 

616 .ct-Q-cH2- 2 2 1 H ~ -~i+-tt co 
a-13 
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Table 1.57 

Compd. R>-<CH~ k 
No. R 

m n chirafity ·113 -(C~t(C~R6 

617 crO-c~- 2 2 1 H 

~ CF3 

-yH-~d-0 
CH3 

0 

crOcH2- "-0 618 2 2 1 H -Ct+N-C 
I H -
CH(CH3)2 

O CN 

619 ci-Oc~- 2 2 1 H -ct+N-c-0 
I H -
CH(CH3)2 

ci-OcH2-

o Br 

2 11-0 620 2 1 H -Cl+N-C 
I H 
CH(CH3l2 

crO-c~-
~ Cl 

621 2 2 1 H -Ct+N-C-0 
t- H 
CH(CH3)2 

-·. - .... - ··---------- ------· 

o N{CH3)2 

crO-c~- "-0 622 2 2 1 H -Cl+N-C 
I H 
CH(CH3)2 

-crO-cH2-

o OCH3 

"-0 623 2 2 1 H -Cl+N-C I H · -
CH(CHa)2 

cVcH2-

O N02 

11-0 624 2 2 1 H -CH-N-C 
I H · 
CH(CH3h 

. crO-cHa-

0 NH2 

"-0 625 2 2 1 H -Cl+N-C 
I H 
CH(CH3h 

c-O-cH2- 0:0 626 2 2 1 H 
II 

-Cl+N-C 
- I H 
CH(~l:a CF3 

ct-Q-cH2-

O -00Ctt,;;H3 
2 

II 

627 2 1 H -Cl+N-C 
I H . 
CH(CH3)2 
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Table 1.58 

Compd. =~C~)r k m n chirality R3 -(CH~(CH~-R6 
No. Rs . 

ci-Q-cH2-

Cjj> C02CH3 

628 2 2 1 H -CH-N-C-0 . 
l H 
CH(CH3}2. 

ci-Q-cH2-
o-OF3 

2 
II 

629 2 1 H -CH-N-C . 
. I H 

CH(CH3)2 

ci-Q-cH2-

o OCF3 

"-0 630 2 2 1 H -CH-N-C · 
I H 
CH(CH3)2 

ci-Q-cHa- 0-b 2 2 
II 

631 1 H -Cl+N-C . 
I H . 

· CH{CH3)2 CF3 

~ 632 ct-Q-cHa- 2 2 1 
. 

H -y~tt 
CH(CH3)2. .. . CF3 

-·· -·· ··-·- ·····----- ---·-·--

ci-Q-cH2-

0 . CFa 

633 2 2 1 H -CH-N-i-Q 
I H 
CH(CH3)2 F 

o CF3 

634 ci-Q-cH2- 2 2 1 H 8-0--CH-N- F 
I H 
CH(CH3)2 

635 ci-Q-cH2- 2 2 1 H 
. Q:)Qi(Qi#2 

-Cl+N- . 
I H 
CH(C~)2 · 

O CH3 

ci-Q-cH2- "-0 636 2 2 1 H -Cl+N-C 
l H 
CH(CHa)2 

O CF3 

ct-Q-cHz- 11-0 637 2 2 1 H -CH-N-C 
l H 
CH(CH3)a 

0 

638 ci-Q-cHa- 2 2 1 H --cH-N-c-OcN 
I H 
CH(CHa)z 
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Table 1.5 9 

R>-<CH2)r 

4 . 

Compd. k m n - chirality "R3 ~(CH2>J;(CH2)qG-R6 
No. R Rs. 

o· -

c-0-cHz- "-0-639 2 2 1 H .-Yl+ftC - - - N(CH3)2 

CH(CH:s)z 

·c-0-CHz-
~ 

640 2 2 1 H· -cH-N-c-Q-ocH3 
I H -
CH(CH3)z 

0 . 

641 c-O-CH2- 2 2 1 H -C1+N-c-Oc62CH3 
I H · 
CH(CH3)2 

c-O-CH2-

0 0 

"-0-"-0 642 2 2 1 H -Cl+N-C C 
I H -
CH(CH3)z 

ci-Q-~Hz-
0 

"-0-643 2 2 1 H -Cl+N-C CF3 
I H 
CH(CH3)2 
.... .. ·- ·-··-· ... ----· -·-··-··-··-

. 0 

644 ci-Q-cHz- 2 2 1 H -CH-N-C-OC(CH3)3 
l H _ 
CH(CHa)z 

0 

c-O-CH2- ··-o-645 2 2 1 H -Cl+N-C NH2 
I H ~. 

CH(CH3)2 

0 . 

646 c-O-CH2- 2 2 1 H -CH-N-c-Q-c~OH 
I H . 
CH{CH3}2 

c-O-CH2-

0 0 "-0-11 647 2 2 1 H -CH-N-C C-CH3 
I H . 
CH(CHs)z 

c-O-CH2-

~ 
648 2 2 1 H -crH-ft c-Q-cH(CH3}2 

CH(CH3)2 

c-O-CH2-

0 . 

649 .. 2 2 1 H ~ ~?H-rf _ OCH(CH3)2 

CH(CH3)2 
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Table 1.60 

Compd~ R>-(CH )- k m n . chirafity R3 -(CH~(CH2}cjG-R6 No. · ·R . 21 
. -:."· .. 

. Rs 

·ci-Q-cH- 2 
~c-Q 

650 . 2 2 1 H -r-rr~ 
CH(Ctb)a 

fN 
651 ci-Q-cH2- 2 2 1 H -r-ir ~ 

CH(C>b)z 

ci-Q-OHt-
~ 

652 2 2 1 H -ytt-t19~N02 
CH(CHa}z 

653 ci-Q-cH2- 2 2 1 H ~--ri-~ O(Oiz)4CH3 

Oi(CH:i}z 

q 

·ci-Q-cH2-
0 O-cti3 

654 2 2 1 H ..;Ylt-f:t~ . 
CH(ct-b)z - - ·--· .... ··--···-------------

655 ci-Q-cH2- 2 2 1 H i{S" -yH-~ . 
CH(CHal2 

ci-OCH2-
ii' 

656 2 2 1 H -rH-ft~ 
CH(CH:J2 

ci-Q-cH2-
~ 

657 2 2 1· H -ytt-~&-(J 
CH(C~)2 

658 ci-OcHa- 2 2 1 H. -t~ 
(CH:J>2 

ci-Q-cH2-
f? 

659 2 2 1 H . -y.rrr&-a 
CH(CH3}z ~Oz 

660 ci-Q-cH2- 2 2 1 H -r-~ 
CH(~}z 

BO 
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Table 1.61 

Compd. R~CH2lf- k m n chirality ·R3 -(CH2~(CH2)qG-R~ 
No. R Rs 

ci-Q-CH2-

~ 
661 2 2 1 H -1tt-~C-9 

CH(CH3)2 OCH3 

662 ci-Q-cH2- 2 2 1 - H ~ . -yH-N- . 
H CH 

CH(CH3)2 3 

663 crQ-:cH2- 2 2 1 H E-S -yt+ft 
CH(CH3)2 

664 ci-Q-cH2- 2 2 1 H ~ -yt+N- ~ 
H ·· N02 

CH(CH3)2 . 

665 ci-Q-ctta- 2 2 1 H -yt+-:t iba;' 
CH(Oi3)z 

.. -·· --······-· .. ·-·--··-·· 

~c~ 
666 ci-Q-cH2- 2 2 1 H -ytt-r:; tr 

. CH(CH3)
2 

CHa 

:5a 667 c.-Q-cH2- 2 2 1 H -~t+-ft 
Qof(Q-b . 

668 ci-Q-cH2~ 2 2 1 H -y11-~ 
CH(CH3)z CHa 

ci-Q-ctta-

ii> : 

669 2 2 1 H -yH-~~ 
CH(CH3)2 CH3 

ci-Q-cH2-

~ 
670 2 2 1 H . -yH-N-8-p 

H • Br 
· CH(CH3)2 

c.-Q-cH2-
. ~~ 

671 ·2 2 1 H -ylt-ftC 
CH(CHah! NOz 
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Table 1.62 

Compd. R>- 4CH2>J;(CH2)qG-Rs - -(C~)r k m n chirality R3 
No. R - Rs 

ci-Q-cH2-

~ 
872 2 2 1 H -yH-rrc-0 

CH(CH3)2 H 

ci-Q-cH2-

~ 
673 2 2 1 H -yH-tt&-Q 

C(CH3)2 

674 ci-Q-cH2- 2 2 1 H -yH-ft ~ 
CH(CH3)2 

.ci-Q-cH2-

9 
675 2 2 1 H -ytrtt8-{l 

C(CH3).~ CH3 

ci-Q-cH2-

. ~ 

876 2 2 1 H -y.rrr~ 
CH(CH3)2 H 

.... ·--·· ... - ·-·- -···· - ·---·----····----·--··-·-

677 ci-Q-cH2- 2 2 1 H -y.rrr~-00 
I 

CH(CH3)2 CH3 

678 ci-Q-cH2- 2 2 1 H -yH-tt ~ 
CH(CH3)2 

ci-Q-cH2-

~-

679 2 2 1 H -1H-tt~ 
CH(CH3)2 

ci-Q-cH2-

fj> 

680 2 2 1 H -yH-rr~ 
CH(CH3)z Br 

cr-Q-cH2-

~ ·CH3 

681 2 2 1 H -1H-r:rc-{;( 
CH(CH3)2 CH3 

ci-Q-cH2-

~ . 

682 2 2 1 H -yH-N-C-{l 
CH(~Ha)2 C(CH3)s 
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Table 1.63 

Compd. =~(C~)r k m n chirality A3 -(CH2~(CH2)qG-R6 
No. Rs 

ci-Q-cHr 
1j> 

683 2 2 1 H -yH-~~ 
CH(CH3)2 SCH3 

~ 
684 ci-Q-cH2- 2 2 1 H -yH-~8-{l f( . 

CH(CH3)2 g-cH(CH3)2 

b> 
685 ci-Q-cH2- 2 2 1 H -yH-rr8-{l ft 

CH(CH3n - g-cH3 

0 . 

ci-Q-cHc "-0 686 2 2 1 H -Ct+N-C 
I H · 
CHzCH(CH3'2 

0 

ci-Q-cttr ··-o 687 2 2 1 H -Ct+N-C v--
688 ct-Q-cHr 2 2 1 H 

'l-Q(p' 
--Cl+N-C _ v CF3 

0 ~ 

689 ct-Q-cHr 2 2 1 H -v~ 
O Br 

690 ct-Q-cHr 2 2 1 H -Ct+N-~-0 v 
o t{C~2 

ci-Q-cHz- "-0 691 2 2 1 H -Cl+N-C v 
o-OOCH3 

ci-Q-cHz-
II 

692 2 2 1 H -Cl+flrC v 
693 ci-Q-cHz- 2 2 1 H ri-0· -Cl+N-C 

VF3C 
.... ~ . - -
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Table 1.64 

Compd. R:::r(C~)- k m n chirality Rs -(CH2~(CH2)qG-R6 
No. R I Rs 

ci-Q-cH2-

. O -(jOCHzCH3 

694 2 2 
II 

1 H -Cl+N-C v 
ci-Q-cH2-

o-(j<D2CH3 

695 2 
II 

2 1 H -Cl+N-C v -
ci-Q-cH2-

o-(jOCF3 

696 
II 

2 2 1 H -Cl+N-C v . 
0 

ci-Q-cH2-
11-0-

697 2 2 1 H -CH·~C CN v -
0 . 

698 ci-Q-c~- 2 2 1 H -ve-o-N[Cfia), 
.... ·····--·· - - ... ····· -------·--·-·-·-. ------1 

·c-0-CHz-

ft 
699 2 2 1 H -vc-0-oc ... 

·o 

c-O-CH2- "-0 700 2. 2 1 H -Cl+~C C02CH3 v . 
0 0 

ci-Q-cH2-
··-0-" 

701 2 .2 1 H -vC C•CH3 

0 . 

702 C~CH2- 2 2 1 H 
11-0--vC CF3 

0 

703 ci-Q-cH2- 2 2 1 H 
11-0--vC CH(CH3)2 

0 

704 ci-Q-cHz- 2 2 1 H ··-0--vC N02 
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. Table 1.65 

R>-(CH2)j 
4 

Compd. k m n chirality R3 -(CH2*(CH2)qG-R6 
No. R Rs . 

705 c-O-c~- 2 2 1 H· -v~ 
H3C 

706 c-O-CH2- 2 2 1 H -v ~CH3 
707 c-O-CH2- 2 2 1 H 

Q-03 zy 
708 ci-Q-cH2- 2 2 1 H 

~Br 
~o . 

709 c-O-cH2- 2 2 1 H 
~~SC Ha -vo .. 

·-- .... -· -- . ·--··-· -· ···--·--·- --· -· - ··-·· -···· 

710 ·c-O-CH2- 2 2 1 H v~ · Br 

c-O-cH2-
~~CH3 

711 2 2 1 H ~vo 
.. CH3 

712 c-O-cH2- 2 2 1 H -cf-Oo 
713 ·ci-Q-cH2- 2 2 1 H v~~ 

H3C 

714 c-O-cH2- 2 2 1 H ~ ~ v. 
CH3 

715 c-O-CH2- 2 2 1 H -cr-o 
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Table 1.66 

Compd. R><CH2lr k m n chirality 'R3 :_(CH24(CH~G-R6 
No. R Rs 

716 cr-Q-cH2- 2 2 1 H -v~ 
717 ci-Q-cH2- 2 2 1 H· 

~~N02 -vo . 
ci-Q-cH2-

n> 
718 2 2 1 H -~ 

719 ci-Q-cH2- 2 2 1 H -v ~· 
cr-O-CH2-

~~Br 
720 2 2 1 H -vc·•·····-······--· ..... ·-·--·-- ---------

ci-Q-cH2-
1j> 

721 2 2 1 H V°""? CHa 

ci-Q-cH2-
1j> . 

722 2· 2 1 H v~~~H 

723 ci-Q-cH2- 2 2 1 H 
. E-o--v NH2 

ci-Q-cH2-
. fj> . 

724 2 2 1 H -v~~ .... i. 
725 ci-Q-cH2- 2 2 1 H vE-o-k> 

ci-Q-c~-
~ -~ 

726 2 2 1 H -cr-o-::i-o-CH, 
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Table 1.67 

Compd. R>-ccH2>r k m n chirality f:l3 -(C~ +: (C~R6 . 
No. R A 

fj> 

727 ci-O-cH2- 2 2 1 H -v~, 

728 ci-O-cH2- 2 2 1 H -v rt-OH2 

729 ci-O-CH2- 2 2 1 H z:;US 
ft_Q' ci-O-cH2-
{? 

730 .2 2 1 H -v . 
~ : 

731 ci-O-cH2- 2 2 1 H ~ 
······-·· ···- . ····- . ···-··----···· .... --· 

n> ~Fa 
732 ci-O-ci-12- 2 2 1 H -~ 

733 ci-O-CH2- 2 2 1 H - ~-v HO CH(CH3)2 

n> 0:3 

734 ci-Q-cH2- 2 2 1 H ~ . F 

735 ci-Q-cH2- 2 2 1 H 
~bCFa zy 
1? 

736 ci-Q-cH2- 2 2 1 H va-o H2N CF3 

~ CF3 

737 ci-Q-cH2- 2 2 1 H z:;;p 
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Table 1.6 B 

:>-<cH2>r 
. 4 

Compd. k m n ehirality R3 --{CH2>J;.(CH2)qG-R6 
No. Rs 

ct-Q:-cH2- ~~CH3 
738 2 2 1 H -z;o 

H3C 

739 c-O-c~- 2 2 1 H -cff' 
740 c-0-cHz- 2 2 1 H 

~N02 -v - H3C 

741 c-O-CH2- 2 2 1 H 
~-ON02 -z;o s 

742 c-O-CH2- 2 2 1 H --0~ 
·--· ... ·-··--· .. - - -- ... --··-· ··-· ··-· ··--··-··- --·-·--··--· 

~ 
743 c-O-cH2- 2 2 1 H -v~ 

c-O-CH2-
_ ~-OCH3 

744 2 2 1 H Ve -
.... 

745 c-O-cH2 2 2 1 H W""Hol· 
746 c-O-c~- 2 2 1 H 

- ~CH3 V HaC .c~ 

747 c-O-cH2- 2 2 1 H 
- ~CHa v FaC O 

f? 
748 c-O-CH2- 2 2 1 H -z:r-0 
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Table 1.69 

Compd. R>-<CH2)r k m n chirality R3 -(CH2~(CH2)qG-R6 
No. R Rs 

749 ci-OcHz- 2 2 1 H -~ v 
l? 

750 ci-Oc~- 2 2 1 H v~ H3C 

751 ci-OCH2- 2 2 1 H ~-0 -yH-~C 

CH20H 

752 ci-OcHa- 2 2 1 H ~yH-~ 
~~ 

CH20H CF3 

753 ci-Q-c~z- 2 2 1 H "-ON -Ti+lto 
CH20H 

..... --··------ .. 

754 cr-Q-cH2- 2 2 1 H --<f""ltK-0. 
CHzOH 

755 cVcH2- 2 2 1 H 
g_QCH3 

-yl+N-.. H .. 
CH20H 

cr-Q-cH2-

~ N02 

756 2 2 1 H -yH-rrd-0 
CH20H 

757 ci-Oc~- 2 2 1 H 
tQc""'..., 

-yH-ftO .. 
CH20H 

758 cr-Q-cH2- 2 2 1 H v-0'""" -yl+ftC 
CHzOH 

759 cr-Q-cH2- .2 2 1 
tQF' 

H -yH-N-
H -

CHzOH 
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Table 1.70 

Compd. R>-cCH;?}j k m n chirality A3 --(CH~ T; (CH.}q-G-R6 
No. R . R 

760 ci-Q-cH2- 2 2 1 H k$' --1H-rr -
CHzOH F 

761 ·ci-0-CH2- 2 2 1 H 
~ CF3 

-yH-~d-o-; 
~ CH20H 

762 cr-Q-cH2- 2 2 1 H 
~ CF3 

-yH-~~ 
CH20H 

cr-Q-cH2-
. fl 

763 2 2 1 H -yH-Jt~ 
CH20H 

cr-Q-cH2- fHs Ko I 
764 2 2 1 H -r-~ I CHs I 

··---·-·· ··---[ 

yHa ~Hs 
; 
I 

cr-Q-cH2-
I 

765 2 2 1 H -r-rr . ! 

CH a 

766 cr-Q-cH2- 2 2 1 H 
.· yH3 ~-0F3 
-y-~o . 

CH3 

q, 

767 cr-Q-c~- 2 2 1 H ?i~CH3 
-y-H 

CH3 

768 cr-Q-cH2- 2 2 1 H 
yHs ~r 

-r-lt 
CH3 

769 cr-Q-cH2- 2 2 1 H 
. yH, F,.QF' -r-rr . 

CH3 

770 cr-Q-cH2- 2 2 1 ~· it.Q' H -r-~ 
CH3 F 
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Table 1.71 

Compd. A>- - . 
-(C'"'2)p r. (CH.lqG-R6 

(CH2)r k m n chirality R3 
No. A R 

771 ci-frcH2- 2 2 1 H Y"a~ -y-r:r 
CH3 

ci-frcH2-

y~ fi' 
772 2 2 1 H -r-rr~CF3 

CH3 

ci-frcH2-

yH3 fl' 
773 2 2 1 H -y-N-c-{Jl 

H C(CH3)3 
CH3 

ci-frcHz-

yH3 ~ 

774 2 2 1 H -y-N-~ 
. H SCH3 

CH3 

775 ci-frcH2- 2 2 1 H 
yH3~ -r-r:r .. 
cH3 

· C(CHs)s 
·- ... ·- -. ··- ·-· .. ·-·· . - - ~ 

ci-Q-cH2- ~·~ 776 2 2 1 H -Ht 
CH a . 

777 ci-Q-cH2- 2 2 1 H 
yH3 ~-0 -:r-rtc 
CH3 CH3 

778 ci-Q-cHz- 2 2 1 H 
yH3 ~2 -r-tt . Cl 
CH3 

779 ci-OCH2- 2 2 1 H y~ 'ld' -y-N-. H ... 

CH3 

780 ct-Q-cH2- 2 2 1 H 
Y"'~o, -r-N-. H 
CH3 

781 ct-Q-cHz- 2 2 1 H 
yH3~ -r-N-H . 
CH3 H 
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Table 1.72 

-Compd. R><CH2)J k m n · chirality R3 -(CH2>J,;(CH2)qG-R6 

No. R Rs 

782 ci-Q-cH2- 2 2 1 H 
~Ha ~CH3 

-r-rr 
CH3 

783 ci-Q-cH2- 2 2 1 H 
yHa ~OCH2CH3 . 

-y-~ 
CH3 

784 ci-Q-cH2- 2 2 1 H 
~H3 lj> CFa 

-y-~c-CH2-0 
CH a 

ci-Q-cH2- 2 2 1 \'Ha~"' 785 H -r-rr .· 
CH3 OCH3 

786 ci-Q-cH2- 2 2 1 H -f\ft ~ 
HzO-CHz .. 

. ..... ·-·· ----··------- ---/ 

g_QHa I 
787 C~CH2- 2 2 1 H -f\~ I 

HzC-CH2 

788 ci-Q-cHz- 2 2 1 H -x-tt ~ 
HzC-CH2 

q. 

789 ci-Q-cHi- 2 2 1 H 
. ~CH3 

-C-N- . 
/\ H 

Hz0-0-lz 

790 ci-Q-cH2- 2 2 1 H "-0' -f\~o 
H2C-CH2 

791 ci-Q-cH2- 2 2 1 H 
tc)02 

-;\rt . 
HzC-CH2 

. 792 ci-Q-cHz- 2 2 1 H -[\ft E--crF· 
HzC-CH2 
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Table 1.73 

Compd. . R>-(CH2lj-
No. R 

k m n chirality 

2 2 1 

799 ci-Q-cH:i- 2 2 1 

802 ci-Q-cHz- 2 2 1 

93 

-R3 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

PCT/US98/23254 

{;> ,_fF3 
-x-f:t9C-\_)-F 

. HzC--CH2 
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Table 1.74 

R><CH2)r 

. 4 

Compd. 
. -(CH2~(CH2)qG-R6 

le m n chirality Rs 
No. R Rs 

804 ci-Q-cH2- 2 2 1 H £> c(f"' 
-f\'""~C-CH 

H2C-CH2 

805 ci-Q-c~- 2 2 1 H -f\tt 
4f H' . 

~C-CH2 OCH3 

806 ct-Q-·CH2- 2 2 1 H -{\rt 41 
H2C-CH2 

!j> H 

807 ci-Q-cH2- 2 2 1 H -~H-~~ 
(CHzlirl?°N-lz 

0 

~3 
808 ci-Q-cH2- 2 2 1 H -yH-ft 

(Oiz)t1("Nt"2 
0 .... --·-··-·-··-·---··-····- -···-·····--·--

b> Cl 

809 ci-Q-cHz- 2 2 1 H -r-:f°~ 
!CHzl:t"&NHz 

· ci-Q-cH2-

l)> CH, 

810 2 2 1 H -y-r»~ ·H 
(CHz)rl(Nl-12 . 

0 

811 ci-Q-cH2- 2 2 1 H ~1H-tt-l0-~ 
(Oiz>crNHz 

0 

~ 

812 ci-Q-cH2- 2 2 1 H 
-ytt-i:rb{:l 

(Oi2l2°"r-NH2 SCH, 

0 

9 

813 ci-Q-cH2- 2 2 1 H 
-TH-ft8-0-CF3 

(Oi2l2""r-NH2 
0 

814 ci-Q-cHz- 2 2 1 H -yH-it 
g_QCF3 

(Oii>t"C(- Nl-1:2 
0 
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Table 1.75 

Compd. R >-(CH2lr 
No. R· 

k m n chirality 

815 · cVc~- 2 2 1 H 

H 

H 

H 

H 

820 o--OCH2- 2 2 1 H 

. 821 H 

822 H 

823 H 

824 H 

825 ct-O-cH2- 2 2 1 H 

95 
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Table 1.76 

Compd. :>-ccH~ k m n chirality R3 -(CH2~(CH2)qG-R6 No. Rs -

826 cr-Q-cH2- 2 2 1 Qi H -yH-r::- -
CH20CH3 CH3 

6> 
827 cr-Q-cH2- .2 2 1 -H -Yft-ff~ 

CH20CH3 . ~ 

828 cr-Q-cH2- 2 2 1 H -yH-~ 
tc)F• 

CH20CH3 

829 ci-Q-cH2- 2 2 1 ~· H -yH-~ -
CH20CH3 :F 

830 cr-Q-cH2- 2 2 1 H -r~ 
__ CH20CH3 _______ 

····--· -----···· ·-· ··-····-

831 crQ-cH2- 2 2 1 H 
g_Qr 

"""fH-tf -. 
CH20CH3 

832 crQ-cH2- 2 2 1 H -rH-tt ~I 
CHaOCH3 

833 cr-Q-cH2- 2 2 1 H g_Q' -yH-lt -
CH20CH3 

~ 
834 cr-Q-cH2- 2 2 1 H -yH-r::-c-O-CF3 

CH20CH3 

835 cr-Q-cH2- 2 2 1 H -~ -y1-1-rr - -
CH20CH3 

836 cr-Q-cH2- 2 2 1 H -yH-~ 
F-0~ 

CH20CH3 

96 
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Table 1.77 

· Compd. R>-<CH2)r k m n chirality A3 -(C~CH2lifG-R6 
No. R R 

837 ct-Q-cH2- 2 2 1 H -yH-~ E-0' 
CH20CHa 

838 ct-Q-cH2- 2 2 1 H 
~HzCH3 

-yH-N-H . 
CH20CH3 

839 ct-Q-cH2- 2 2 1 H ~"' -yH-tf OCH3 
CH:zOCH3 · OCH3 

ct-Q-cH2-
0 

2 2 1 H "-0 840 -(CH2l3-C . 

ct-Q-cH2-
0 

2 2 1 H "-0 841 . -(CH:z)2-C .._ 

···.·-·--··--·-··---··--· ·-----·-·----· .... 

ct-Q-cH2-
0 

842 2 2 1 H -ccH2'2-c-Q-c1 

843 ct-Q-cH:z- 2 2 1 H "ef' -(CH2)2-C 

H3C 

ct-Q-cH2-
0 

844 2 2 1 H "-0--(CH~2-C . CHa 

ct-Q-cH:z- ft-0-9 845 2 2 1 H -(CH:z)2-C ~-CH3 

.0 

ct-Q-cH2-
0 . 

846 2 2 1 H "-0-o-Q -(CH2)2-C • . 

ct-Q-cH2-
0 F 

847 2 2 1 H -(CH2>i-c-Q-ocH3 

97 
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Table 1.78 

Compd. R>-<CH2)) k m n chirality R3 -(CH2~CH2,)qG-R6 
No. R Rs 

848 cr-Q-cH2- 2 2 1 H 9-0--(C~)z-C _ CH3 

H3C 

O OCH3 

849 c-OcH2- 2 2 1 H ""(CH2>z-ci:} 

f:l3CO 

0 

850 cr-Q-cH2- 2 2 1 H HJ-,-CH2- CH3 
0 

ci-Q-cH2-

o CF3 

851 2 2 1 H II~ -CHz-N-C· 
H H 

c-OCH2-

0 

852 2 2 1 H -CH2"9 N-c-tf0-cF3 
H H 

.. ·-· ··-· - --- . --·· ··-····-- --····---------

ci-Q-cH2-

0 

2 2 1 H .. ru 
853 -CH2-N-C-

H H . 

ci-Q-c~-
O . CH3 

854 2 2 1 H II~ -c~-N-C· 
H H 

ci-Q-cH2-

0 

2 2 1 H .II~ 
855 -C~-N-C- . · CH3 

H H 
' 

Q 

856 ci-Q-cH2- 2 2 1 H 0 ·. C·CH3 

··~ -CH2-N-C-
H H 

c-O-CH2- 1 
O OCH3 

857 2 2 H ··~ -CH2-N-C-
H H 

0 

ci-Q-cH2- 2 2 1 H . II~ 
858 -CH2-N-C- OCH3 

H H 

98 
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Table 1.79 

Compd. R >-ccH2)r 
No. R 

k m. n chirality 

2 2 1 H 

2 2 1 H 

2 2 1 H 

2 2 1 H 

2 2 1 H 

864 2 2 ·1 H 

'865 2 2 1 H 

866 2 2 1 H 

867 2 2 1 H 

868 2 2 1 H 

869 2 2 1 H 

99. 
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9 CJ 
-CH:!-N-c-·· r=( 

H If\_/ 

S OCH3 llttd -CH -N-C· · 2 
H H 

~ 
-CH2-N-C· .. ._r\._OCH3 

H ~ 

. 0 

''-O--CH2-N-S . CH3 
H·tr 

0 

O CF3 

-CH:i-rrk:S 
0 

0 11-0--CHz-llrS Cl-f:!CH3 H n 
0 
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Table 1.80 

Compd. R;r(CH )- k m n chirafity R3 -(CH2XccH2)qG-R6 
No. R 21 Rs 

ct-Q-cH2-
o CH3 

870 2 2 1 H -CH2-N--~ 
H" -

0 

0 

871 ct-Q-cHz- 2 2 1 H -Oi2-~i-O-(Oi2)3C~ 
HO 

0 

ct-Q-cHz- 11-0 872 2 2 1 H -CH2-N--S H II 
0 

873 ct-Q-cHz- 2 2 1 H 
9 

-ciyrrc-ocHzO 

O Cl 
ct-Q-cH2- . "riJ 874 2 2 1 H -ctto-c-

I H 
_C.Ha -· -- -- -------- ---------------------

Ocr1z-
O CF3 

875 2 2 1 H 11-0 -CH2-~C-

0 CF3 
876 er-OCH2- 2 2 1 H -CH2-i;r~-O 

NC-OCH2-
O CFa 

877 2 2 1 H -CH2-~c-O 

878 Oa~CH2- 2 2 1 
O CF3 

H "-0 -CHz-r:f"C -

&.b-CH2-
o CF3 

879 2 2 1 H -CH2-N-~-o 
H -

o-o O CF3 
880 ·-0CH2- 2 2 1 H "-0 -cH2-~C 

100 
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Table 1.81 

Compd. R>(CH2)r k m n chirality R3 ~(CH~(CH2)QG-R6 
No. R as . 

Br 0 CFa 

881 Q-cH2- 2 2 1 H "-0 . -CH2-~C 

0-o 0 CF3 

882 2 2 1 H "-0 . b-Oi2- -CHa-~c· .. 

Cl O CF3 

883 Q-cH2-
2 2 1 H . "-0 -CH2-~C 

884 ?. 
fobC·C· N-a-tr- 2 2 1 H 9 CF a 

-CH2-rrc-O 

k>-
o CF a 

885 H3C.-, CH2- 2 2 1 H "-0 . -CH2-N-C 
0 H -

········-····-- .. --

r-Q-cH2-

o CF3 

886 2 2 1 H "-0 ~c1-1z-~c 

FaC-O-CH2-

O CF3 

887 2 2 1 H "-0 -CHz-ttC 

888 H-Oc1-1z- 2 2 1 
o CF3 

H "-0 -CH2-~C 

0-0-0iz- O CF3 

·889 2 2 1 H "-0 -cH2-rrc 

8-~ 
o CFa 

890 2 2 1 H "-0 -CH2-N-C H -
Cl o CF3 

891 ci<)-cH2-
2 2 1 H 

-CH2-ttC-O 

101 
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Table 1.82 

Compd'. R>-cCH2)j le m n chirality R3 -CCH,,)p T; (CH.)qG-R6 
No. R R 

892 H3Cb-
CH2- 2 2 1 H 

0 CF3 

-CH2-~c-O 

QaN O CF3 
893 Oc~- 2 2 1 H 

-CH2-rt"C-O 

~ O. CF3 
894 H3C CH2- 2 2 1 H ·-0 -CH2-~C . 

CH3 

895 O-<CHa>2- 2 2 
0 CF3 

1 H 
-CH2-tf"c-O 

CN 

896 6-cH2-
2, 2 1 

o CF3 
H ·-0 -CH2-~C . · 

...... ----- .. -·-------------

HOab- O CF3 
897 2 2 1 H "-0 CHz- -CH2-tf"C 

1-10ac-Q-cH2-
. O CF3 

898 2 2 1 H 11-0 -CH2-r:f"O . 

OCH3 o CF3 
899 

Q-ct12-
2 2 1 H 11-0 -CH2-N-C 

H -

900 H3CX>zC-OCH2- 2 2 1 
O CF3 

H "-0 -CH2-~C 

901 Q 
OcH-

2 2 1 H 
O CF3 

"-0 -CH2-t1"C. 

°'b- o . CFa 
.902 · . CH2- 2 2 1 H -CH2-11°C-o 

OaN 

102 
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Table 1.83 
. 4 

R>-{CH2lr 
~ ·' 

-{CH2>J.;(CH2fc!G-R6 Compd. k m n chirality R3 
No. R I Rs 

~0- 0 CF3 

903 CH2- 2 2 1 H 11-0 - CHz-f:i" C · 
OCH3 

Hb-CH2-

O CF3 
.2 2 1 H "-0 904 -CH2-r::-C 

Oz~CH2-
o CF3 

905 2 2 1 H "-0 -CHz-N-C .. 
. H 

Q-ccH2)3-
O CF3 

2 2 1 H 11-0 906· -CHrr:t-C 

0-~CCH.lr 
o CF3 

2 2 1 H 11-0 907 -CHr~C · 

- ········· ... ············ --·- -----------------------

0 .o f?-OCF3 
908 ~b- 2 2 1 H -CHz-r:t-C : .. 

a-Ir 

909 l? 2 2 1 H ~-oCF' o~~CHz- -CHz-f:t'"C . 

ab-~ 
O CF3 

910 2 2 1 H 11-0 -CH2-r:f9C . . 

911 Cb-~ 2 2 1 H ~-oCF, 
- CH2-r::- C . . · 

b- O CF3 

912 2 2 1 H "-0 c~- -CH2-r::-C 

Br 

H3co-Q-cH2-

O CF3 

913 2 2 1 H -cH2-N-c-O H . 

103 
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Table 1.84 

Compd.. R >-ccH2)r k m n chirality R3 -(C~(C~R6 
No. · ,,.R. A 

OOiia-Q-CH:r 
O CF3 

914 2 2 1 H 11-0 -C~ftC . 

?H O CF3 

915 0-cHCHz- 2 2 1 H -cHrrrc-0 

NJ-CH2-

O CFs 

916 2 2 1 H "-0 -CHr~C. 

0-c~-
O CFs 

917 2 2 1 . H 11-0 -CHz-~C . 

o CF3 

918 H:JCOzO a-ta-0-D-lz- 2 2 1 H •11-0 -CH2-N-C · 
H -

-··- ...... ····- ---··-----·- ---· 

HsC-OCHz-

O CFs· 

919 2 2 1 H 11-0 -C~ftC 

OCF3 o CFs 

Q-cH2- 2 2 1 H . "-0 920 -'-CHz-~C 

. 

CO-CH2- 2 2 1 -: H 
. fl ~Cf', 

921 -CH:r~C . 

·922 [>-CH2- 2 2 1 
O CF3 

H "-0 -CHz-~C 

-OQ 
o CF3 

923 2 2 1 H "-0 -CHrftC . 
C CH-

~~b-
ij> CF3 

924 2 2 1 H -CHrttld 
CH:r 

104 
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Table 1.85 

Compd. :>-cc~r k m n chirality ~A3 -(CH2J;.(CH2)crG-R6 

No. Rs 

925 H2N-~o-tr 2 2 1 H -CH:rtf 
~F, 

926 0-CHr-Q-a-tz- 2 2 1 H . ~~<:f' -CH:rN-C · 
H -. 

Fob- ~ CF3 
927 2 2 1 - H -CHrtf~ CH:r • 

928 Faco-Q-cHr 2 2 1 H -CHrtt 
UJF3 

929 HaCs-0-CHr 2 2 1 H -CHrtf 
flcSF3 

.... -····-.. ·-··-······--·· 

-~3 flc)F3 
930 · CHr 2 2 1 H -CHrN-. H 

931 Nb-CH:r 2 2 1 H 
b> CF3 

. -CH:rtf~ 

932 c.-O~Hr 2 2 1 H fld~3 
-CH:rN- . · 

H -

933 
yH3 

2 2 1 H 
~ CF a 

·0-CH- -CH:rN-d-0 
H -

934 C}-cHr 2 2 t H -CH:rtf tD' 
935 °'b-· · CH:r 2 2 1 .H ~-0· -CH:rtfC · 

105 
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Table 1.86 

Compd. R:>-c . 
chirality ~R3 -(CH,lp r. (CH2)q-G-R6 .. CH2)r k m n 

No. R R 

936 0 CHr 2 2 1 H --<:ffr:l"E..c) 
937 (H3C}2*"°0i2- 2 2 1 H 

lj> CF3 

-CH:rtf~ 

938 crd-CHt- 2 2 1 H 
. lj> CF3 

-CH:r~~ 

939· ~CH2- 2 2 1 H 
-CH:r~ U:j' 

940 0 CH£-
2 2 1 H -CH:rrf 

t6F3 

·- .. --···-···--·-· ···----------- ···-----

941 -0-C CHr 2 2 1 H . -CH:rft 
g_QFs 

ci-Q-cHz- ~-0· 942 2 2 1 H :...cH-N-C · I H . 
CH(CHa}2 CF3 

943 ci-Q-cti2- · 1 4 0 H -GK,-~!cr' 

944 ci-Q-cH2- 1 4 0 - H rr-Q.., 
-CHr~O. · 

945 crQ-cH2- · 1 4 0 H -cH,-il"g_Q'o' 

946 crQ-cH2- 1 4 0 H -(CH2)z-~~-o-N02 
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Table 1.87 
- - 4 

J~o_rnpd. -R;,.,CH }r k m n c:hirality .. R3 -(CH2~(CH2)qG-R6 
No. R 21 Rs 

947 ct-Q-cH2- 1 4 0 H v"°H3 -(CH2)z-~O _ OCH3 -

948 ct-Q-cH2- 1 4 0 H "~I -(CH2}a-O-H 

949 ct-Q-c~- 1 4 0 H 1i' -0 -(CH2)rO-tfCH 

ct-Q-cH2-

0 
0 4 1. H ··-o 950 -CH2-~C 

_ct-Q-cH2-
1? 9 

951 1 2 0 R H -CHrN-2r.Q-o-o-CH3 
H . 

. . .. - -·. 

952. crQ-cH2- 1 2 0 R H 
fi> .. 

-CHrft~N(CH3)2 _ 

ci-Q-cH2- 1 2 0 R H 
fl' 

953 .-(CH2)rN-~N(CH3)2 
H -

crQ-cH2-

fi> 
954 1 2 0 A" H --CHrN-~ 

. H -- -
H30-NH 

1? 
955 ct-Q-cH2- 1 2 0 R H -{CH2lrtf~ 

H30-NH 

956 ct-Q-cHz- 1 2 0 R H "e-p -(CH2)rr:fC 

HO 

957 c-O-c~- 1 2 0 R H 
lj> OH 

--CHrrt~ 

- 107 
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Table 1.88 

Compd. R>-(CHa)r k m n chirality R3 -(CH2>J;(CH2)qG-R6 

No. R Rs , . 

958 ·ci-Q-cH2- 1 2 0 R H 
ij> OH 

-(CH2}r(t~ 

959 ci-Q-cH2- 1 2 0 R H 
fj> fj> 

-CH:rN-~N-C-CH3 
H · H 

960 ·ci-Q-cH2- 1 2 0 R H ·.~-~ -(Cli.2}rN- N-C-CH3 
H H 

ci-Q-cH2- 1 2 0 R 
. fj> 

961 H -CH:rN-&-Q-N-cHa . H H 

ci-Q-CH2- 1 2 0 R H 
fj> 

962 -(CH2):z-N-~N-CH3 
H H 

..... ·····- ·-··------- ········--

963 ci-Q-cH2- 1 2 0 R· H ' .. ~ 
-(C~rrt . . OH 

964 ·· ci-Q-cH2- 1 2 0 R H K-cr· -CHrrt C02CH3 

. 
~i-O-CH2-

9 . 
965 1 2 0 R H -(CH2):r~~002CH3 

ci-Q-cH2-
~ ti> 

966 1 2 0 R H -CHrit~C-CHa 

967 ci-Q-cH2- 1 2 0 R H -(CH2)rrt~g_CH3 

968 ci-Q-cH2- 1 2 0 R H ~ -CHrr:f . NH 
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Table 1.89 

Compd. R>-(CH2Jr k m ·n c~irality A3 -(CH2>J;.(CH2)qG-R6 

No. R .Rs 

969 ct-Q-cH2- 1 2 0 A H -(CH:z)r~~H 

ct-Q-cH2-
~{CH3}2 

970 1 2 0 R .H -CHrN-
H 

971 ct-Q-c~- 1 2 0 R H 
~~(CH3)2 

-{CHz}t-N-
H 

972 ct-Q-cH2- 1 2 0 R H 
tj> NH2 

-CHrrf~ 

973 ct-Q-c~- 1 2 0 R H 
(j> NH2 

-(CH:z)r~~ 
·······----··· ·------

ci-Q-cHz-
fil 974 1 2 0 R H -CHrN-&-O-NH2 

. H 

975 c-O-cH2- 1 2 0 R H 
f? -{CH2)rt[~NH2 

fi> 
976 .ct-Q-cH2- 1 2 0 R H -CHz-~ 

NH 

fi> 
977 ct-Q-cH2- 1 2 0 R H -<CH:.>r[t~ 

NH 

978 ci-Q-cH2- 1 2 0 R H ~~ -CHrrt NH 

979 ct-Q-cH2- 1 2 0 R H 
{j> • Nt 

· -{CH2)rft~~H 
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Table 1.90 

Compd. R~CH2)r k m n chirarity R3 -(CH:i)p T: (CH.JqG-R6 
No. A R 

" 980 ci-Q-cH2- 1 2 0 R H ~N-C-CH3 
-CHrN-

H 

fi> 
981 ci-Q-cH2- 1 2 0 R H K.d~Of3 

-(Cl-12)r~ 1 

982 ci-Q-cH2- 1 2 0 
1? 

R H -cHrrrb-Q 
(H3C)zN 

ci-Q-cH2-
fi> 

983. 1 2 0 R H -(CH2)rN-~ H . 
(HaCkN 

ci-Q-cH2- I? 984 1 2 0 R H -CHrft~CH20H 
····---·····-·--

985~ ci-Q-cHz- 1 2 0 R H ~ -{CHz):rN- CH20H . H 

986 ·~ 1 2 0 R H 
. fj> CF3 

-CH:r(td-0 

987 o-ofrCH,- 2 2 1 H 
lj' CF3 

-CH:r~~ 

988 ci-Q-cH2- 1 4 0 H 
fj> CF3 

. -CH:rN-d-0 
H -

ci-Q-cHz- I? 989 1 4 0 H -CHr(tC-0-C-O 

990 ci-Q-cH2- 1 4 0 H 
i? 

-CHrJt&-0 
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Table 1.91 

.. rot . Compd. R>-(CH:z)- k m n chirality R3 -(CH2 p (CH2)qG-R6 
No. R J . . Rs 

991 ci-Q-cH2- 1 4 0 H f? -(CH2)r~ 

992 ci-Q-cH2- 1 4 0 H 
tc}Ho. 

-(CH2)r . OCH3 

993 ci-Q-cH2- 1 4 0 H 

ij> CH3 

-(CH2)r~ 
H3C 

994 ci-Q-cH2- 1 4 0 H ii> 
-(CH:z>rlS-Q . 

. 995 ci-Q-c~- 1 4 0 H -{CHz):r~OCHs 
•····--· ·- -··· ·-- -- .. -···-··-~·-·· .. ·--·-

996 pi-Q-cHz- 1 4 0 H 
~K}H3 

'.'"(CHzl:rO-H 

~ 
997 ci-Q-cH2- 2 2 1 H -yH-tr~ 

CH2CH(CH:t>2 

998 ci-Q-cH2- 2 2 1 H -yH-rt Fr03 
· CH2CH(Cf-b)2 

999 ci-Q-cH2- 2 2 1 H -11+tt 
~H3 

CH2CH(Cf-b)2 

1000 ci-Q-cH2- 2 2 1 H 
UCH3 

-fl+H 
Oi2C~CH3)z 

1001 ci-Q-cH2- 2 2 1 H IH-tt 
K-Q°CH2CH3 

CH2CH(Ctii)2 
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Table 1.92 

R>- -- 4 
Compd. -_ -(CH2)r k m n chirality ·Rs -{CH2>J;(CH2fq-G-R6 

No. R Rs 

1002 c-Oc~- 2 2 1 H -yH-tt KO"' 
OizCH(C~)a . 

1003 c-OcH2- 2 2 1 H lf+rt 
io~Ha 

CH2CH(C11J)2 

1004 cr-Q-cH2- 2 2 1 H 
tcf H, -yH-N-- H -

Oi2CH;'.CH:* OCH3 

1005 c-OCH2- 2 2 ~ 1 H -1_1+N- OCf-h .. H 
CH2CH(CH.i)2 OCH3 

1006 c-OCH2- 2 2 1 -- H 
__ ,_MlizC~ 

- : _,-::H - 3 ..... fH- OCHzCH 

0i2C.~C_H3)2 
' .. - .. -···---··- --- ------. 

Af""'H, 1007 c-OcH2- 2 2 1 H -yH-H OCH2CH3 

Oi2Cf1CHa)2 OC~CH3 

!? 
1008 cr-OCH2- 2 2 1 H -yH-~&.-0 

(a-t*i(-NH2 
0 

A-0~3 
1009 ci-Q-cH2- 2 2· 1 H -rtt 

(~ry-NHz 
0 

c-OcH2-

A-OOCHzCH3 

1010 2 2 1 H -rn-
C°"*if-NH2 

0 

ci-Q-cH2-
tc)Hz~ 

1011 2 2 1 H -rrr --
ICHz)'1f-NHz 

0 

1012 c-OCH2- 2 2 - 1 H 

~cx;H3 -rrt 
(CHz>tj(-Ntlt <X;H3 

0 
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Table 1.93 

Compd. ::>-cc~>r k· m n chirality ):p -(CH2~(CH2)qG-R6 
No. Rs 

1013 ct-Q-cHz- 2 2 1 H 
~~ -r:r OCH:a 

(Gfz>tjf-N~ Oet-fa 
0 

OCHz~ u 1014 ct-Q-cH2- 2 2 1 H -rH OCH2CH3 

(CHz)tjf-NHz 
0 

o OCHzCH3 

1015 ct-Q-cHz- 2 2 1 H ~ -r-rr OQizCH3 

(CHz)tj(-NH2 OCHzeti, 
0 

1016 c-O-cH2-· 2 2 0 H -CH a-ft 
~F3 

1017 ciV·cHz- 2 2 o· H 
. ti> 

-CHrft~ 
· .. , .. ·: 

.. . -· ·- ........ -·· ... ·····-·-·---·-

1018 ct-Q-cH2- 2 2 1 H 9 
OCH2CH3 

-CH21f~OCHzCH3 
. 9 OCHzCH3 

1019 ct-Q-cH2"9 2 2 1 H -CH2~d-QocH2CH3 
OCHzCH3 

1020 cr-Octtz- 2 2 1 H 
~ OCHzCHs 

-CH2jt~OCH3 

1021 ct-Q-cH2- 2 2 1 H 
· ~H,CF, 

-CH2N-
H 

FsCCH20 

ct-Q-cH2- (S) K-cf' 1022 2 2 1 H -1H-N-H . 
CH3 OCH3 

1023 ct-Q-cH2- 2 2 1 H 
(S) K-dH2CH3 

-ytt-~ 
CH3 
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Table 1.94 

Compd. R~CH2)r Jc m n chirality ·R3 -(CH2X(cH2)qG-R6 
No. A . Rs 

1024 ct-Q-cH2- 2 2 1 H (S) "~Ii, -11+~0 OCH3 

CHa OCH3 

1025 .· ct-Q-cH2- 2 2 1 . H 
(S) 'l6-tv;;H3 

--yH-~ OCH~H3 

CH3 

1026 ci-0-ctta- 2 2 1 H 
(S) tQ.tv;;H3 
-TH-~O OCH~H3 

CH3 OCHaCH3 

1027 ct-Q-cH2- 2 2 1 H 
(S) i-0->v:;ti, -yl+rr OCH3 

CH3 

1028 ct-Q-cHa- 2 2 1 H 
(S) ~F, 

-1H-rr 
CH3 OCHiCF3 

..... --· . ------

1029 ct-Q-cHa- 2 2 1 H 
(S) . ~-0CH2CH3 

-yH-N-0 . H .. 

CH3 

1030 ci-Q-cH2- 2 2 1 H 
(S) g_QF• 

-yH-ft 
CH3 

1031 ct-Q-cHa- 2 2 1 H 
(SJ E-QH3 
-yH-~ 

CH3 

1032 ci-Q-cH2- 2 2 1 H 
~ E-Qli, 

-CH-N-
1 H . 
CH3 OCH3 

1033 ci-Q-cH2- 2 2 1 H 
(Fi) 't-OCH, 

-Clt-N-
i H 
CH3 

1034 a-O-CH2- 2 2 1 
(Fi) ?~H, 

H -yH-t:fC OCH3 

CH3 OCH3 
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Table 1.95 

Compd. :>-(CH2lr k m n chirality R3 -(CH2>J.(CH2)q-G-R6 

No. . Rs 

1035 c-O-CH2- 2 2 1 
(R) ~Ho 

H -CH-N- OCH2CH3 
i H 

.CH3 

c-O-CH2- 2 2 1 
(R) ~H.c:Ho 

1036 H -CH-N- OCH2CH3 
! H 
CHa · OCH2CH3 

1037 c-0-cHz- 2 2 1 
(R) Fr..OH,{;H3 

H -CH-N- OCH3 
! H 
CH3 

1038 c-0-cHz- 2 2 1 H (R) 9-0"' -CH-N-C · 
i H 
CH3 OCH~F3 

1039 c-0-CHz- 2 2 1 ·· H 
(Fi) ~H.c;H;i 

-CH-N-
i H 
CH3 

........ -----·· 

1040 c-O-CH2- 2 2 1 
(R) Fr.QCFs 

H -<;H-l'r 
l H 
CH3 

1041 ct-Q-cH2- 2 2 1 H 

. (Fi) F,_QH3 
-CH-N-

i H 
CH3 

1042 ci-Q-cH2- 2 2 1 H -CHaft ~ 
H2N 

ci-OcH2-

1jl Cl 

1043 2 2 1 H -CH2-rrK-¢ 

H2N 

1044 c-O-cH2- 2 2 1 

1? CH3 

H -CHrN-K-p H . -
H2N 

1045 c-O-cH2- 2 2 1 H -CHa~ 
tOCH3 
HzN 
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Table 1.96 

Com pd. R>-<CH2)r k m n chirality R3 -(CH~(CH2}qG-R6 No. R Rs . 

1046 ct-Q-c~- 2 2 1 H E-0 -CHt-ft -.. 
H2N Cl 

ci-Q-c~- 2 2 1 ~ 1047 H -CH2N-
H -

H2N CH3 

· ct-Q-cHa-

{j> OCH3 

.1048 .2 2 1 H -CH2rf~OCH3 
HzN OCH3 

~~ 1049 ct-Q-c~- 2 2 1 H -CH2N-
H 

HzN Br 

1050 ci-Q-cH2- . 2 2 1 H 
(SJ ?..Q -1H-it . 

....... CtfagH(CHa)a. OCl-fa ___ .. ___________ 

1051 c-OcH2- 2 2 1 H 
(S) ~H2CHa 

-yH-rt . 
CH2CH(CH:al2 

1052 ci-Q-c~- 2 2 1 H (SJ ~""' -1H-1t . OCH3 

CH2CH(CH3)2 OCH3 

1053 ci-Q-cH2- 2 2 1 H 
(SJ 'r"°Hef;H3 
-1H-~O OCHzCHa 

CH2CH(CHa)2 

1054 ci-Q-cH2- 2 2 1 H 
(SJ. ~Hef"Ha 
-1H-~ _ OCHzCHa 

CH2CH(CH3)2 OCHzCHa 

1055 crQ-cH2- 2 2 1 H 
(SJ ~H, -yH-1+ . OCHa H .. 

CH2CH(CH:J}z 

1056 ci-Q-cH2- 2 2 1 H 
(SJ ~F:i -yH-tt 
CH2CH(CHa)2 OCH2CF3 

116 



·····---· 

.·--:1.:: 

'· 
.. -~~ 

-
. WO 99/JS686 PCr/US98/23254 

Table 1.97 

Compd. R>-(CH2lf- k m n chirality R3 -(cH4{CH2)q-G-R6 

No. R Rs 

1057 c-O-CH2- 2 2 1 .H 
(R) ~H.,pH,, 

-CITN-
i H 
CH2CH(CHsl2 

1058 . c-O-cH2- 2 2 1 
(S) 'l.QH3 

H -ra-rN-. H 
CH2CH(CHak 

1059 ct-Q-cH2- 2 2 1 H 
(S) v-0C"3 

-yt+-rro 

CH2CH(CH3)2 

1060 ct-Q-cH2- 2 2 1 H 
(Rl ~!<,pH,, 

-Ct+-N- OCH3 
i H · 
CHzCH(CHa)2 

1061 ·C-0-CH2- 2 2 1 H 
(R) K-QF' 

-91-rN-
a H 
CHzCH(CHal2 OCHzCF3 

............ -· ·-· ·-·- -· -·-·····-----·--··------· 

1062 ct-Q-cHz- · 2 2 1 H 
(S) ~CHaCH3 

-ytt-N-. H . 
CHzCH(CHa)2 

1063 ct-Q-cH2- 2 2 1 H 
(RJ H:}" 

-Ct+-N-
i H 
CH2CH(CH:i)2 

1064 ct-Q-cH2- 2 2 1 H 
(RJ &-OFa 

-CH-1".f-
. ! H . 

CH2CH(CHal2 

1065 ct-Q-cHz- 2 2 1 
(RJ ~Ha 

H -CH-N-
i H 
CH2CH(CH3)2 OCH3 

1066 ct-Q-cH2- 2 2 1 
(R) 'lQH' 

H -CH-N- . 
j H 
CH2CH(CHa)2 

1067 ct-Q-cHz- 2 2 1 H (RJ v~·<:It· -yl+N-C OCH3 
.... H 

CH2CH(CH:tl2 OCH3 
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Table 1.98 

co·mpd. R>-(CH2)r .· k nf n chirality R3 -(CH.},,~: (CHVifG-R6 

No. R R 

1068 cr{)-c~- 2 2 1 
(R) "-6Hr;H, 

H -<(trN-0 OCH2CH3 
a··H . - . 
CH2CH(CH3}2 

1069 cr-Q-cH~- 2 2 1 H 
(RJ '(~Hr;H, 

-CtrN-0 OCH2CH3 
i H -
CH2CH(CH3)i OCH~H3 

1070 cr-Q-cH2- 2 2 1 
~~ 

H -r-rr 
CH20C~ 

cr-Q-cH2-

~ H 

1071 2 2 1 
-CH-N-i.ro 

H . I H 

C~OCHzV 
1ll CH, 

1072 cr-Q-cH2- 2 2 1 H .-r~K-O-C(CH3)a 
~a~· 

·-··· .. ···-- .... --- ··----· ... - ---------·-· 
t? CH3 

1073 ci-Q-cH2- 2 2 1 H -r~~ 
Oi20a-O 

cr-Q-cH2-
K..& 

1074 2 2 1 H -rt+ . H Oi3 

a-lzO~· 

~CF3 

1075 cr-Q-cH2-· 2 2 1 H -r-~ 
~o~ 

ci-Q-cH2-

E-QN02 
1076 2 2 1 H· 

-CH-N-I H . 

~OCHz-0 

9 

-1077 ci-Q-cH2- 2 2 1 H 
1H-ft"c-0-_CF3 
c~oCHa"Q 

9 

1078 cr-Q-cH2- 2 2 1 H !~ oc~ 
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Table 1.99 

Compd. R>-(CH~ k m n chirality "R3 -(CH~(CH2)qG-R8 No. R Rs . 

. Pia 

1079 c-O-cH2- 2 2 1 H -rtt~ 
CHzOCH-0 

1080 c-O-CH2- 2 2 1 
~CHz~ 

H -r-~ 
~ci-O. 

~~ 
1081 c-0-cttz- 2 2 1 H 

-Cl+-N- OCH3 

I HcarQOCH3 
°"'zO . 

1082 c-O-cH2- 2 2 1 H ~~ 
CHa 

1083 c-O-CH2- 2 2 1 H (~ ~ -C~N-
! H 
% 

1084 c-O:cH2- 1 2 0 R 

.. . · ~ ·Cl ·-·········· ··-··· 

H -CH2-N-~ 
H 

H2N 

1085 crQ-cHa- 1 2 a R g_p· H -CHrN-
H . 

HaN 

~ 
1086 c-O-CH2- 1 2 0 R H -CH:r~b-Q 

H2N 

1087 c-O-cH2- 1 2 0 R H -CHz-N-iro H . 
H . 

· 1osa c-0-cHa- 1 2 0 R H ~ 
-CHzN-C-0 

H 

1089 c-0-c~- 1 2 0 R H -CH2-~~F 
H 
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Table 1.100 

Compd. :>-<C~2l) chirality 
. 

-(CH >ot.ccH. )aG-R6 . k m n R3 
No. 2 p 5 2 q 

R 

1090 ci-Q-CHi- 1 2 0 R H 'il-OH,P"" 
-CHr~C H . 

. Ct 

1091 ci-Q-cH2- 1 2 0 R H -CH,CH,-... K-0 H -
H2N 

~o, 
1092 c-O-c~- 1 2 0 R H -CH2CHrN-

H 
H2N 

~ 
1093 ct-Q-cH2- 1 2 0 A H -CH2CH2-~g_p 

. H2N 

1094 a-Q-cH2- 1 2 0 A H ·~--ro -C~Hr~O .· 
H 

·--···-· ·--····--- -----------------

1095 ci-Q-cH2- 1 2 0 R H . ks> -CH2CHrf:t 

1096 ci-Q-cH2- 1 2 0 R H -CH2CHz-~~F 
H 

ct-Q-cHa-
~CH2Cl-8 

1097 1 2 0 R H 
-CH20ir~ 

H 

1098 ct-Q-cH2- 1 2 0 R H 
~ Br 

-CH:rN-d-6-cH3 H -

1099 ci-Q-cH2- 1 2 0 R H 
· ~ Br 

-CHr~d-c}-.= 

1100 c-OcH2- 1 2 a R H 
~ Cl 

-CH2-r:rK...O-F 
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Table 1.101 

... 

. ~o~pd.. R >-(CH2)r. chirality R3 -(CH2~(CH2)qG-R6 •. 

k m n 
No. R . Rs 

1101 ci-Q-ct-1z- 1 2 0 R H ld--CH:rft CH3 

1102 c-O-CH2- 1 2 0 R H 
i? CHs 

--CH:rtfd~N02 

1103 Hsc-0-CH:r 1 2 0 R H 
fil Br 

-CH2-ft~CH3 

1104 H3c-Q-CH:r 1 2 0 R H 
~ Br 

,...CH:rtf"~F 

H3c-Q-cHr 1 2 0 R H ~ 1105 -CH2N-H . 

---·- .. ---- ---· .. ---- -- -

1106 Hsc-OcHr 1 2 0 R H ~~ -CH:rN-O . CH3 H . 

1107 Hsc-Q-CHr 1 2 0 R H '(~ -CH:rN-0 N02 H . 

~ 1 2 0 R H 9~ 1108 -CH2-ftC . CH3 
CHs 

~ ~ Br 
1109 Cfir 1 2 0 R H -CH:rftd~ 

CH3 

~ ~ Cl 
1110 1 2· Q R H 

-CH:r[fK-.c:}.-F 
CHs 

~ ~ 1111 CHz- 1 2 0 R H 
-CH:rf.t CHs 

Cl-:!s 
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Table. 1.102 

. R>-(C~)r -(CH2~(CH2)q-G-Ae --Compd. k m n chirality "A3 
No. R Rs . . 

~ ~ 1112 1 2 0 A H 
-CH:rft N02 

CH3 

1113 C~CHc 2 2 1 H 
~ Br 

-CH2-~io-CH3 

1114 C~CHc 2 2 1 H 
-CH:rrt ~ 

1115 c-0-cHr 2 2 1 H kJ--CH:rft F 

1116 ct-Q-cH:t:" 2 2 1 H -~ -CH2-i:r CH3 

..... ······---········ -·------·---····-·-··-~ 

1117 ct-Q-cHz- 2 2 1 H ~3 
-CH:rrf N02 

1118 0-~~ 1 2 0 R H 
-CH2-ft 

~F3 

1119 H3cs-0-CHr 1 2 0 R H 
-c~-rr 

~Fs 

~o- FrO· 1120 · CH:c- 1 2 0 R H -CHrft 
. OCHa 

::0- g_ef' 1121 1 2 0 R H -CH:rN-02 CHr 
H 

·(tbC)IC::Q-CHr U:S' 1122 1 2 0 R H -CHrft 
CH(CH3)2 
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Table 1.103 

Compd. R>-(CH2)r k m n chirality "R3 -(CH2~(CH2)qG-R6 No. R Rs . 

~CHr . -0· 1123 1 2 0 R H -CHrtf~ . 
Br 

1124 ~\J--cHr 1 2 0 R H 9 
CF3 

-CH2-rrd-O 
lj> N02 

1125 ct-Q-cHr 2 2 1 . H -rH-~~a 
%0CHz-C} 

c-0-cH:r 
~Oz 

1126 2 2 1 H -r~ Br 

%0~ 

1127 ct-Q-cHr 2 2 1 - H -r;a 
Oi20CH-O 

-~ 
·····--··--···-·····-· -

1128 .c-0-cH:r 2 2 1 H 
OizO~ 

c-0-cH:r ~ 1129 2 2 1 H 
-CH-N-I H • 

~OCH'° 
ijl Br 

1130 ct-Q-cHr 2 2 1 H -,K-~K-0 
Oi2ocHz-C} 

ct-Q-cHr 
F-01 

1131 2 2 1 H -r:r 
CJi:?O~ 

c-0-cHr 
F-03 

1132 2 2 1 .H -,H-~ 

°"20~ 

1133 H-0-
HsC. CHr 1 2 0 R H 

{'/ CF3 

-CHztfd-0 
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Table 1.104 

Compd. ~CH,);- k m n chirality R3 -(CH~(CH2)qG-R6 ·No. · Rs . 

:0- ~Fa 1134 1 2 0 R H 
-CHrrt 

H3 CHc 

H3CO 

~Hr ~ 1135 1 2 0 R H 
-CHztf 

N02 

1136 ~~ 
H3CO 

1 2 0 R H 
. ~·· -CH2-tf . 

~Hr R 
~ CF3 

1137 1 2 0 H 
-CHrrtic5 

Br 

1.1ss CQ-cH:r 1 2 0 R H -CHrjt 
k:JF3 

- .... ··-····-·· -·-·· ·····-··----------------

1139 Q-<c~r 1 2 0 R H ~Fs 
-CHrN-H . 

o.~H,- · ~ CF3 
1140 1 2 ·o R H .-CHrft~ 

~N 

1141 ~ 1 2 0 R H 
-CHr~ 
~~ 

1142 ~CH2- 1 2 0 R H 
-CHrtf 

U:JFa 

.0-~ ~ CF3 
1143 1 2 0 R H 

-CHrttX-0 0- Hr-

1144 ~1:>-. CHr 

H3CO 

1 2 0 R H 
<( CF3 

-CHrttX-0 
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Table 1.105 

Cornpd. R>-<CH2'(- k m n chirality R3 ..:..(CH2>J;(C~)qG-R6 
No. A . Rs 

H~ ~ CF3 
1145 H3C CHr 1 2 0 R H -CHrrtd-0 

N02 

O~Hr R 
~ CF3 

1146 1 2 0 H -CH2-N-~-O . H 

1147 HsC-~WOir 1 2 0 R H 
b> CF3 

-CH2-ft~ 

1148 cs 1 2 0 R H -CH2-Jf US' 
~ ~ OCH2Ctia 

1149 CHr 1 2 0 R H -CHrft~ 
CH a 

... ·········-··- ····-·----.. ·---

~ 'lef"'H, 1150 1 2 0 R H -CHzN- . 

CHa 
H 

~ ~ CF3 
1151 CHr 1 2 0 R H -CH2-r:1"C-CH-O 

CH a 

~ 
~ . F 

1152 Cfir 1 2 0 R H -CHrN-~ H . 
CH a H 

~ ~Cl 1153. CHr 1 2 0 R H -CHrtt I 
CH3 H 

~~ ~CHa 
1154 1 2 0 R H -:-CH2-rf' 

CH a H 

~ 
~ CH3 

1155 CH~ 1 2 0 R H -CHrft~ 
CHa FaC 
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Table 1.106 

Compd. :>-<CH2)r k m n chirality ··R3. -(CH~(CH2)qG-R6 
No. . Rs 

~· ·.1156 CHr 1 2 0 A H 
- i.er-C(CH3)3 

-CHrN-
CH, 

. H 

~· 1157 CHr 1 2 0 R H ~CH3. 
-CHrN-

H 
CH3 

~ ~cartt~ 1158 CHr 1 2 0 R H 

CH3 H2N Cl 

~ca,-
~ OCH3 

1159 1 2 0 R H -CHr1t~OCH3 
CH3 H2N OCH3 

~~ ~· 1.160 1 2 0 .R H -CHr~ 

CHa · H2N Br 
.. ·-·-··- -- -·· ---·---·-···-----

OH 

.,-cHrN-g_Q

3 

1161 
H3co-Q--cHr 

1 2 0 ·R H 
H . 

CH a 

FrO' 1162 H3C~CH:,r 1 2 o· R H 
-CHrlf · 

H3C 

1163 ~ca,- 1 2 0 R H 
~ CF a 

-CHrN-K-0 
H -

1164 -0-HaC CHr 
1 2 0 R H 

. g_QFa 
-CHrft 

1165 <:Year 1 2 0 R H 
~ CF3 

--CH2-N-X-O 
H -

1166 Ho~ 1 2 0 R H 
~ CF3 

. -CHrrtK-0 
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Table 1.1·u7 

Compd. R>-(CH2)r k m n chirality "R3 -(CH2~(CH2)qG-R6 
No~ R Rs 

1167 ci-Q-cttr 2 2 1 H 
. p-Q 

-CH:rrtic> 

1168. c~j-cHr 1 2 0 R H 
b' CF3 

-CH:rft~ 

H ~ CF3 
1169 i;.c-~'):}- 1 2 0 R H -CH:rtf~ O CHr 

H ~F3 1170 (Xj-cttz- 1 2 0 R H -CH:rtf 

. 1171 ci-Q-cHr 1 2 0 R H k:S-3 -CH:rft Br 

....... ··-·-····· - - . -

1172 ci-Q-cHr 1 2 0 R H -CH:rN-
H 
~OH 

H .. 

1173 ci-Q-cHr 1 2 0 R H 
~OCH3 

-CH:rtf I_.: 
H· 

1174 ci-Q-cHr 1 2 0 R ~ H -CH:rN-H . 
H2N 

1175 H3c-Q-cHr 1 2 0 R H F-0-H, 
. -CH:rft . . . Br 

1176 H3c-Q-cHr 1 2 0 R H 
~OH -CH2-N- I 

H . 
H 

1177 H3o-Q-cHr 1 2 0 R H -CH:rN-
H 

~OCH3 
H· 
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Table 1.108 

Compd. R~(CH2'J' k m n chirality R3 -(CH2~(CH2)crG-R6 No. A . ·. Rs 

1178 H3o-O-CH:r 1 2 0 R ·~ H -CH:r-l'ir 
H -

HzN 

u;so• 1179 H3o-Q-cH:r 1 2 0 R H -CH2tir 
H 

H2N 

1180 Hsc-OCH:r 1 2 0 R H -CH2-1r~ 
H 

~ ~ CH3 
1181 CH:r 1 2 0 R H -CH21t~Br 

CH3 

~ . ~OH 1182 CH:r 1 2 0 R H -CH:r-ft 

CH3 H 
..... ---·· ··--· ·-·--------

~· ~OCH3 1183 CHr 1 2 0 R H -CH:r-N-
H 

CH3 H 

1184 ~· CH:r 1 2 0 R H -ci<r:t~ 
CH3 . HzN 

1185 ~ CHz- 1 2 0 R H u;s· -CH:r-N-
H -

CH3 H2N 

1186 ~ 1 2 0 R H -CHz-~~ 
CH3 H 

1187 a-Q-cHr 2 2 1 H Fr<S -CH2tir Br 
H -

1188 ct-Q-cH:r 2 2 1 H ·~~OH -CH:r-r::-0 
H 
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Table 1.109 

Compel. ~CH2lr n · chirality 
. 
R3 -(CH2~(CH2)qG-R6 k m 

No~ Rs 

1189 ci--Q-cHr 2 2 1 H 
~OCH3 

-CH2ft I 
H 

1190 ci--Q-cH:r 2 2 1 H Hj -CH2rt . 

~N 

1191 ~00£ 1 2 0 R H 'ref -CHz-ftO 

CH3. F 

~ ~ 1192 CHr 1 2 0 R H 
-CH2-tf 

c~ 

CH3 
g_QCF3 

1193 rtCH:f" 1 2 0 R H 
-CHrrt · 

CH3 
·- ······· ... ·····---·---------·--·-·-···- ·-

~ ~~ 1194 CH:f" 1 2 0 R H -CHrN-
. H . 

CH3 F3C 

~ ~-Or· 1195 CH:f" 1 2 0 R H 
-CHrtfO .. 

CH3 

1196 ~ CHr 1 2 

CH3 

0 R H µs· 
-CHrrt .. 

~ iqFa 
1197 CH:r 1 2 0 R H .:...cH2N-

H . -
CHs F 

~ ~ Cl 
1198 CH:r- 1 2 0 R H -CHrrt~ 

CH3 

~ ~"· 1199 CH:r- 1 2 0 R H -CHz-N-

CH3 
H 
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Table 1.110 

Compd. R>- chirality R3 · -ccJ.ccH.Jq-G--R" (CH2)j k m n 
No. R. . . R 

~ R . kf 1200· 1 2 0 H -CH2ft 
CH3 Cl 

~ ~~~ 1201 CHr 1 2 0 R H 

CHa 

. CH3 
Q)F3 1202 *CHa- 1 2 0 R H 

-:CH2-ft 
CH3 

1203 H3o-Q-cHr 1 2 0 R H 
.• ~F3 

-CH2f:t. . 

1204 H3o-Q-cHr 1 2 0 R H· . H;S3 -CHrft . 
FaC 

···············--··~---·-··-----

1205 H3o-Q-cHI!"" 1 2 0 R H 
-CH:rft 
~r 

1206 H3o-Q--cHr 1 2 0 R H -CHrf:t 
~02 

Hso-Q-cHr R ~· 1207 1 2 0 H -CH:rl+ . 
H -

F 

1208 H3o-Q-CHr 1 2 0 R H 
~ Cl 

-CH:rf:t~ 

1209 H3o-Q-cHa- 1 2 0 R H 
-CHrtf 

E-QH' 

1210 H3o-Q-CHi" 1 2 0 A H 

ijl Cl 

-CHrr:f~ 
Cl 
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Table 1.111 
4 . 

Compd. R~CH~r k m n chirality R3 -(CH ro+;(CH2fcj-G-R6 

·No. R . 2 p 5 q R . -

1211 H3o-Q-cH:r 1 2 0 R H I?~ -CHrttC 

1212 H3o-Q-cH:r 1 2 0 R H l?-0' -CH:r-ttO 

1213 ct-Q-cHr 2 2 
~ CF3 

1 H -CH:r-~d-o 
F3C 

1214 cr-Q-cHr 2 2 1 H l?ef -CH:r-~0. 

F 

1215 c..-0-cH:r 2 2 1 
~ . Cl 

H -CHrN-~~ H . 
Cl 

1216 c...0-CH:r 2 2 1 H -ctr~~ 
c..-0-cHr 2 0 R tsf' 1217 1 H -CH:rN-0 H -

c 

c..-0-cHa- 2 R 
9 CH3 

1218 1 0 H -CH2-l'r~ . H 
F 

1219 c..-0-cH:r 1 2 0 R H ~3 -CH:r-tf Cl 

1220 c..-0-cHa- 1 2 0 R H I?~ -CH:r~O __ 

H2N 

1221 c..-0-cHa- 1 2 0 R H -CHr:r~ 
H2N 
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Table 1.112 

Compd. R~(CH2)r k m n chirality R3 -(CH,~C~R6 
No. R - R 

1222 ct-Q-cHr 1 2 0 R H 
~CH3 

-CH:rrf . 
H 

1223 ct-Q-cHr 1 2 0 R H -etr:tg_J-0 
1224 ct-Q-cH:r 1 2 0 R ·. H :9' -CHcN-

H -
H 

H3o-Q-cH~ 
~ CF3 

1225 ' 1 2 0 R H -CHir-jt~ 
Cl 

1226 H3o-Q-cH:r 1 2 0 R H ~ -CHrit . 

... -·· .. --·-··-·-·------ ------···----

H3o-Q-cH:r 'td-~ 1227 1 2 0 R H -CH:rN- Cl 
H 

1228 H3o-Q-cHr 1 2 0 R H -CHz~ 
H2N 

1229 HacrQ-CHr 1 2 0 R H -c~~ 
~N 

1230 Hao-Q-CH:r 1 2 0 R H -CHr~ 
~CH3 

H 

. q_ 

1231 H3o-Q-cH:r 1 2 0 R H ~~ 
1232 H3o-Q-cHr 1 2 0 R H -CH:r:t ~ 

HO 
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Table 1.113 

... 
-.- -Compd . R~CH2(- R3 -(CH2,J;(CHa>q-G-R6 

. . 
n chirality k m 

No. R· Rs 

~ ~ 1233 CH:r- 1 2 0 R H -CH2-rr 

CHa 

~ ~p"· 1234 CH:r- 1 2 0 R H ·-cH2-~0 

CH3 

~ g CH3 
1235 : CH:r- . 1 2 0 R H -CH2ft~CI 

CHa 

~ ~~ 1236 1 2 0 R H -CH:rN-C . . Hz-
. H 

CHs HzN 

1237 ·.~ 1 2 0 R H -ettrtt~ 
CHa H2N 

~ ~~Ha 1238 · CH:r- 1 2 0 R H -CH2-N-O 
H . 

CH3 H 

~ -CHr*g_J-o "1239 . CHr 1 2 0 R H 

CHa H -

~CHr 0 R U;)' 1240 1 2 H -CH:rN-
H .. 

CH3 HO 

1241 ·crQ-cHr 2 2 1 H 
9 CF3 

-ciy-tt~ 

1242 crQ-cttr 2 2 1 H 
~ CH3 

-CH2-n-d-Q 
F 

1243 crQ-cHr 2 2 1 H us~ 
-CH2-tf Cl 
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Table 1.114 

Compd. R>-<CH2lr k m n · chirality R3 -(CH~(CH2)qG-R6· No. R I . Rs 

1244 C~CH:r- 2 2 1 .H -CHrft ~ 
H2N 

1245 C~CH:r 2 2 1 H -CHrtf~ 
H2N 

·ct-QcH:r 
. ~ CH3 

1246 2 2 1 H -CHr(:t8-{j 
H 

~ 1247 C~CH:r- 2 2 1 H . ~ 
-CH2-~0 

1248 ct-Q-cH:r 2 2 1 ~- H -CHrJt ~· 
HO . ·-·-·---·. ·- ··-·· - . . -----·------·····-·-·--------- -------

1249 C~CHz- 1 2 0 R H ki-02 
-CHr.-ft Cl 

H3c-Q-CHz-
~02 1250 1 2 0 R H -CH:rN- Cl . H 

~ ~ N02 
1251 CH:r 1 2 0 R H -CH:r-r:f~CI 

CH3 

1252 C~CHz- 1 2 0 R H ~ -CH2-~c-Q-cH(CH3)2 

1253 H3c-Q-c1-tr 1 2 0 R H 
-~ 

-CHz-1t8-0-CH(CH3)2 

1254 ~ CHz- 1 2 0 R H ~ . -CH:r-~c-O-cH(CH:J)2 
CH3 
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Table 1.115 

Compd. R>-<CH2)r k m n chirality R3 -(CH2~(CH2)crG-R6 
No. R Rs 

1255 c-0-cHr 1 2 0 R H -CHrrt U;S 
H2N 

H3o-Q-cHr R 
~ Br 

1256 1 2 0 H -c~-N-d-Q H -
H2N 

~ 
n> Br 

1257 CHr 1 2 0 R H -CHrtf~ 
CH3 H2N . 

H3o-Q-cHr R ~~I 1258 1 2 0 H -CHa-N-C 
H . 

H2N 

1259 ~ . CHr 1 2 0 R H -CHrN-
H K-0 

CHa H2N 
.. --· ----·· -------·- ···-·· --·· -

1260 H3o-Q-cHr 1 2 0 R .H 
g_QH2CH3 

-CHrN-
H 

1261 c-0-cHr 1 2 0 R H -CH:rN-
H 

~C(CHa}a 

HaC 

1262 H3o-Q-cHr 1 2 0 R H 
~~C(CH3)3 

-CH2-N-O 
H 0 

HaC 

~ ~C(CH3}3 
1263 · CHr 1 2 0 R H .. -CH:rrt 

CH a H3 C 

.1264 c-0-cHr 1 .2 0 R H -CH~ H O 
1-bC 

1265 H3c-Q-cHf'" 1 2 0 R H -at,-:r~ 
1-bC 
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Table 1.116 

Compd. R>-(CH2)r k m n chiraJity R3 -(CH~ I: (CH.Jq-G-R6 

No.· R 

~ ~~ 1266 CHz- 1 2 0 R H 

CH3 1-bC 

1267 ct-Q-cHr 1 2 0 R H 
~--{()'OCF3 

-CH2r:fO 

H 

1268 ct-Q-cH:r 1 2 0 R H Vil -CH:rtf"C 
H3CO 

1269 ct-Q-cH:r 1 2 0 R H ~r -CH:rtf" · 
HO 

ct-Q-cH:r 1 2 0 R tQ' 
1270 H -CHrt>rC · . H 

J'.10 --·-·--···-----·------------·--

1271 ct-Q-cH:r 1 2 0 R H 
~ "N02 

-CH:rft~ 

1272 Hso-Q-CH:r 1 2 0 R H 
~~OCFa -CJirN-0 . 

H 
H 

1273 Hao-0-CH:r 1 2 .0 R H -ctr;tg_p· 
Ha CO 

1274 H3o-0-CH:r 1 2 0 

t? Br 

R H -CH:r~io 
HO 

1275 Hao-Q-ct-tr 1 2 0 R H -CH:rft ~· 
HO . 

1276 Hao-0-CH:r 1 2 0 R H v~· 
-CHt-~O F 
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Table 1.117 

Compd. .R>cCH2lJ- k m n chirality ·R3 -(CH.iJ;-(c~6 
. No. R R 

·~ ~OCF3 
1277 1 2 0 R H -CH2-N-

H . 

CH3 H 

1278 * CH2- 1 2 0 R H -CH£-~io 
CH3 H3CO 

* 
· Br 

1279 CHc 1 2 0 R H -CH2-tfg_p 

CH3 HO 

q: ~I . . ~H:r 1 2 0 R 1280 H -CHrN-. H 
CHs HO 

~ kS' 1281. . CHr 1 2 0 R H -CH:r(t F 
CH3 

..... -··----·-··-··-· 

1282 cVcH:r 2 2 1 H -CH2-N-
H 

~OCF3 

H 

1283 cVcHr 2 2 1 H -CHr-Jt~ 
HsCO 

1284 cVcH:r 2 2 1 H 

~ Br 

-CHrft~ 
HO . 

1285 cVcHr 2 2 1 '(~ H -CH2-N-C 
H . -

HO 

H,C( ~ 2 0 R 9 CF3 

1286 ,NCOfa Oi;; 1 H -CH:rN-~ H3C 
H. 

1287 -0· ~ CHr 1 2 0 R H 9-0· -CH2-~0 

. ····· ... 
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Table 1.118 

Compd. R>-(CH2)r k m n chirality R3 -(CH,,}p T: (CH,)qG-R8 

No. ·R .. R 

1288 -0- 1 2 0 R H 
. K-dFo 
-CH:i:-N-H3C CHc H 

~ 
~ OCH3 

~289 CHc 1 2 0 R H -CH:i:-N-d-0 H -

CH3 HaN 

CH3 . g_q 
(iCHc 0 R 1290 1 2 H -CHrft · 

CH a H2N CH3 

H,o-0-CHc 
~CH3 

1291 1 2 0 R H -CHzft 
H 

~ CH a 

1292 H3c-Q-CHc 1 2 0 R H -CH:r(t"K...Q 

H2N Br 
. - .. ·--···· -·····-··-· ······-··-----

Hac-Q-cHc 2 0 R 
~-0F3 

1293. 1 H -CH:r-N-0 
H -

F 

1294 Ha-OCH:r 1 2 0 R H ~-0-3 -CH2-N-C F 
H -

1295 H~c-()-cHc 1 2 0 R H 
K-erC(CHa)a 

-CH:r-N-
H 

1296 Hao-0-CHc 1 2 0 R H 
~SCH3 

-CH2N-
H 

~ CH a 

1297 Hao-0-CHc 1 2 0 R H -CH2~c-):6 
FaC 

~ 
~ CF a 

1298 H3C CH:r 1 2 0 R H . -CH2-~d-O 
Br 
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Table 1.119 

Compd. R>-cc~- k m n chirality R3 -ccH2)p T: cc~R· No. A 1 
R 

:0- · CF3 

1299 1 2 0 R H -CHr~~ H3 CHr 

H3CO 

4H, 9 CF3 
1300 H3C CHr 1 2 0 R H -CHr~d-0 

1301 
4H, Ha. CHr 

HaCO 

1 2 0 R H -CH2-ft 
~F3 

:OH, . -CHzN-'t-QF3 1302 Ha C!"r 1 2 0 R H 
H . 

1303 H~ H3C B CHr 1 2 0 R H 9 
CF3 

-CHrttK-0 

1304 0-~Hr 1 2 0 R H k:SF3 
-CHi-N- · H . 

1305 H,co-8-~ 1 2 0 R H g_QF3 
-CH£-N- . 

H 

1306 
HaC:o-

I-& CHr 
1 2 0 R H ~ -CHrft . 

1307 ~ H3C Hr 

HO 

1 2 0 R H 
-CHrft io· 

1308 e:P-CHr 1 2 b R H "-0 -CHrN-O 
. H 

~ ~-0 1309 H3C CHr 1 2 0 R H -CH2-ttC · . 
I 
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Table 1.120 

Compd. R>-(CH2)r k m n chirality R3 -(CH2~(CH2)qG-R6 
No. R .... Rs 

~ 
'( CF3 

1310 H CH:r 1 2 0 R H -CH2ttd-O 

1311 8-c~ 1 2 0 R H 
'( CF3 

-CH2~d-O 

I ~ CF3 
1312 Q-cH:r 1 2 0 R H -CH2-~~ 

1313 0-cHr 1 2 0 R H 
.-CHrft 

't-QF3 

1314 OzlJ-cH:r 1 2 0 R H 
'( CF3 

-CH2f:tK-O 
. -~- ---·--··· ··- -- -·····. - -·--··-·- -......... -·-----------··----

1315 Ha~ .. I .CH:r 1 2 0 R H -CH2tt ~F3 

-0- 9 
CF3· 

1316 C CH:r 
1 2 0 R H -CH2tf"K-d 

1317 C 

2 

CH:r 
0-0- 1 2 0 R H 9 CF3 

-CH2ttK-O 

1318 c.-d-CHr 1 2 0 R H -CHrtf 
ft_QF3 

1319 a-0-c~ 1 2 0 R H -oo.Af• 
1320 a-0-CHr 1 2 0 R H .. <f• -CH21tg 

140 



-
W099/25686 PC1'/US98/23254 

Table 1.121 

Compd. :>-(CH2)r 
- -(CH2~(CH2)qG-R6 

k m n chirality R3 
No. Rs 

1321 cr-Q-cH::r 1 2 0 R H 
~ Br 

-CHz-N-~CI 
H -

1322 a-Q-cHr 1 2 0 R H 
~ . Cl 

-CH2-~~CH3 

1323 cr-Q-cH::r 1 2 0 R H -CHr:tE-d-CI 

1324 cr-Q-cH::r 1 2 0 R H -CHztf E-03 
HO 

1325 a-0-CH::r 1 2 0 R H -CHz-fr ~&-a 
-·· ·---·----···-··-··· ·-·. -· .. - ··-··--·-·---·· ···---·- ... -· 

cr-Q-cHc R ~ 1326· 1 2 0 H -CHzN-H . 
HO 

ci-Q-cH::r 
~~ ... 

1327 1 2 0 R H -CH2-N-C H . 
HzN 

1328 H3c-Q-CH::r 1 2 0 R H ·~ -CHz-it . Cl 

1329 H3c-Q-cHc 1 2 0 R H K-0--CHz-it CH3 

1330 • H3c-Q-CH:z- 1 2 0 R H ~ -CH:z--(t Cl 

~C-o-~H:z- 2 R E-03 1331 1 0 H -CH2-N-H . 
HO 
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Table 1.122 

Compd. R \.... (C~)-
No. R~ 1 le m n chirality 

1332 H3o-0-CHr 1 2 0 R H 

H 

1334 H3c-O-cHr 1 2 O · A H' 

1335 1 2 0 R H 

1336 1 2 0 H 

1337 1 2 0 A H 

1338 1 2 0 A H 

1339· 1 2. 0 A H 

1340 1 2 0 R H 

1341 1 2 0 R H 

1342 ct-Q-cHr 2 2 1 H 
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Table 1.123 

.. Compd. R>-<CHa)r k m n chirality R3 -cc~4cc~)qG-R6 
No. R Rs 

1343 C~Hr 2 2 1 H k}--CHr~ CH3 

1344 c-0-CHr 2 2 1 H fl<)_ ...:.cHrf[C Cl 

1345 c-0-CHr 2 2 1 H -CHrft uj"' 
HO 

c-0-cHz- 2 1 ~ 1346 2 H -CHrN-H . 
HO 

1347 c-0-Ctir 1 2 0 R H ~CH3 
-CHr~ ·. 

1348 ~o-0-CHz- 1 2 0 R H ~H3 
.-CHr~ · 

~ ~CH3 1349 ·. CHr 1 2 0 R H -CHrft 
CH a 

1350 ·c-0-cHr 2 2 1 H -CHrft 
~CH3 

1351 c-0-cH:r 1 2 0 R H 
:Pr 

. -Oirft H • 

~3 
0 

:?' Hao-0-CHr 1 2 0 R 
. 

H 
-a-ta-ir 

1352 
,P-o-13 

0 

~Hr :?' 1353 1 2 0 R ·. H -C>la-n-
. 

,P-Ois 
CH a 0 
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Table 1.124 

compd .. R>-cc~>r k m n chirality A3 -cc~~(CH2)qG-R6 
No. R . . . Rs 

~r 
1354 ct-\J-crir. 2 2 1 H -~ 

Htf 
jJ"~3 

0 

1355 ct-\J-crir 1 2 0 R H -CHr ... Kef H -
H2N 

H3c-Q-cHr R 
i CN 

1356 1 2 0 H -CH:rN-~ H -
H2N 

~ ~ 1357. CHr 1 2 0 R H -CH:rN- · 
H -

CH3 H2N 

1358 cr-Q-cHr 2 2 1 H 
. ~N 
--CH:rft . 

. H2N ·-·-------------------

1359 ~ CH{- 1 2 0 R H -CH:rrf~-0 
CH3 

~ ~ . CHa 

1360 CHr 1 2 0 R H -CHz-N-
H CH3 

CH3 CH3 

1361 Hac-Q-ct-ir 1 2 0 R H 
~ 

-CH2-N-8-00CH3 .. H 

1362 ~r 1 2 0 R .H ~-0Ha 
-CH:rftO 

CHa 

1363 ~ CHr 1 2 0 ~ CH a 
R H -CHrrt 

CH a o-l3 

1364 Hac-Q-cHr 1 2 0 R .H ~Ho -CHrtf . 
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Table 1.126 
. . . 4 

Compd. :>-<cH~r k m n chirality R3 -(CH2~CH.2)QG-R6 · No. Rs . 

. ~ 
·-·· 

H3o-Q-cttr 1376 1 2 0 R H }> . 
-CH:rN-. H 

1377 H3o-Q-cHr 1 2 0 R H ef ~Oiz-~ 

~ ~3 1378 1 2 0 R H -CH:rN-- Cl 
H . c~ 

~ . E-OH,CFa 
· 1379 ··. CHr 1 2 0 R H . -CH:rN-

H 
CH3 FaCCHz() 

~ ~ ·Br 
1380 1 2 0 R H -CHr~8-Q' 

CH3 
........ --· ···--·---··-·--··--------~ ···--· ---

~ ~ 1381 CHr 1 2 0 R H . 

CH3 -CH:rtf 

~ 1382 CHr 1 2 0 R H ef -OirN- · 
CH3 H . 

1383 ci-Q-cHr 2 2 1 H ~3 
-CHr-tr . Cl . 

1384 ci-Q-cHr 2 2 1 H 
~ · Br 

-CHrtf&--Q' 

~to 1385 ci-Q-cHr 2 2 1 H io· -CH:rft . 

1386 ci-Q-cHr 2 2 1 H -rnrkf 
146 



·:.··:~: 

W099/25Ql6 PCT/US98123254 

Table 1.127 

Com pd. R>-(CH2)r n chirality 
. 
R3 -(C~r. (CHolqG-R6 k m 

No. R R 

1387 ~ 1 2 0 R H -CH~rf~ 
CH3 

~ 
. ~C(CH3)3 

13&8 CH:r 1 2 0 R H -CHrN-
H N"N 

I 
CHa CHa 

·~ ~ 
1389 I CH:r 1 2 0 R H -CH2-N-b-QN H • 

CHs 
. N"'o 

::Q' g_QFa 
1390 H3 CH:r 1 2 0 R H 

-CH2Jt · 
HaC CHa. 

1391 H3::0-CH:r 
1 .2 0 R H 

. ~ CF a 

-CH21t~ 
··--· -- ···-·---· 

1392 Hoa-0-CHr 1 2 0 R H 
H:.)Fa 

-CH:r::f . 

1393 HaCC~CHz- 1 2 0 R H 
~ "CFa 

-CH:rN-d-0 H . 

1394 ~-0- . HaC CHr 1 2 0 R H ~-0F3 
-CH:r~C 

1395 K.iC-C~CHa- 1 2 0 R H k)Fa 
-CHr::t · 

1396 Ho~r 1 2 0 R H -CHr::t 
H:.)Fa 

1397 B~r 1 2 0 R H 
-CHr-~ g_ef' 

..... - -·· .. -· 
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Table 1.128 

Compd. R>(C~)r k m n chirality · R3 ....;(CH2>J;.(CH2)q-G-~6 
No. R Rs 

1398 -0-f"" C CH- 1 2 0 R H .-CH2-tt i.o· 
. yH3 9-0' 1399 -C~CH- 1 2 0 R H ·-CH2-tfC 

Cl 

1400 
yH3 

cOcH- 1 2 0 R H 9 CF3 

-CH2-rrio 

1401 H3o-Q-Ctir 1 2 0 R H -CH:rft ~Cl 
H 

1402 ~-0-CH:r 1 2 0 R 

b> OCH3 

H -CHzN-~OCH3 .. H 
H2N. ... <?(:J-13 _________________ 

1403 H3o-Q-CHr 1 2 0 R H 
~ 

-CH:rttc-0 

1404 H3o-Q-CHz- 1 2 0 H ~~ -CHzN-0 H . 

H3-0-Ctir 

~ 
1405 1 2 0 R H -CH:rr+c-Q 

H N 
HaCS 

1406 H3o-Q-cH:r 1 2 0 R H ~4H3 
-CH:rl+O 

H 

H3-0-CHz-

~ 
1407 1 2 a R H -CH:rN-A-Q 

H N 
HaCCH2S . 

1408 H3-0-cHr 1 2 0 R H 
~ 

-CH:rftw;/ 
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Table 1.129 

Compd. R~(CH2)j n chirality 
. 
R3 -(CH,,)p r. (CH,,Jq-G-R6 k m 

No. R R 

1409 H3c-Q-cttr 1 2 0 R H ~-0H3 
-CH:rtfC 

~ ~ 
1410 CH:r 1 2 0 R H -CH2N-~ H . 

CH3 

i Cl 

1411 ct-OcH:r 1 2 0 R H -~ttK-0 
H:,C>~Ni· 

0 

a 

1412 H3c-Q-CH:;r 1 2 0 R H -<:Hr~~ 
ff:iC>C-1+1 

II 
0 

~ -CHr~g_p 1413 CH:;r . 1 2 0 R H 

CH3 
1-'3<>9-Ni 

0 

-air~g_p 
- ··-·-·---~ .. . 

1414 C~CH:r 2 2 1 H 
H,,C>~l+I 

0 

1415 C~CH:r 1 2 0 
~ SCN 

R H -CH:rtf~ 
H2N 

1416 ~c-0-CH:;r 1 2 0 R H ~ -CH:rtf .. 

H2N 

~ 0CN 
1417 CHr 1 2 0 R H -CH:rN-

. H 
CH3 H2N 

1418 ct-OcH:r 2 2 1 H ~N -CH:rN-H . 
H2N 

1419 ct-OcH:r 1 2 0 R H ~H -CH:rN- . 
H . 

HaN 
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Table 1.130 

Compd. R>-<CH2lj- k m n chirality R3 -(c~J;.cc~>oG-R6 
No. R Rs q 

1420 H3o-Q-cHr 1 2 0 R H -CHrtf ~ 
HzN 

~ 
ij> SH 

1421 1 2 0 R H· -CHztf~ 
CHa ~N 

1422 ct-Q-cHr 2 2 1 H -CHrw 
HzN 

~ 1423 ct-Q-cHr 1 2 0 R H 
-CHr~ 

·~ 1424 Hao-Q-cHr 1 2 0 R H 
-CH2N-

9 
H . .. .......... ···--· .. -·-·-··-···--------

~ ~ 1 2 0 R 
·. 

1425 CHr H 

CH a 
-CH2-r:r 

1426 ct-Q-cHr 2 2 1 - H ~ -CH2!f 1j> 

1j> . Br 

1427 ct-Q-cHr 2 2 1 H -CHrtfip 
HaC-NH 

9 
Br 

1428 c-0-cHr 2 2 1 H -CH2tf~ 
(HaClzN 

1429 Hlca-tza-Q-oti- 2 2 1 H -CHr:r~I 
HzN 

QI air 
~I 

1430 2 2 1 H -CH2tt 
HzN 
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Table 1.1"31 

Compd. R>-(CH2)r 
. -(c~>J;(cH )qG-R6 k m n chirality R3 

No. R Rs 2 

· Br 

1431 HlCCH,o-\J-CHz- 2 2 1 H -CH2-N-io . H 

H2N 

ycHc ~ Br 

1432 2 2 1 H -CH2-tt"d-)) \_o 
H2N 

0 0 

1433 H,CCH2o-Q-CHz- 2 2 , H -CHr:f~ 
H"{ 

cHcOocHiCl-b 

~I 
1434 HaCCH2o-Q-CHr 2 2 1 H 

-CHrtf 
. H"( 

CHcOOCHzCl-b 

1435 11JCCH2-0-CHa- 2 2 
g Cl 

1 H -CH2-tt"~-
H2N 

··--· ....... -·-

1436 (HaC)zcH-Q-CH:r 2 2 1 H -~4) H . 
H2N. 

1437 fiiC(cHz>P-Q-ay- 2 2 1 
9 

Cl 

H -CH~rf~ 
H2N . 

1438 H,,CCH2-0-Cty- 2 2 1 
~ Br 

H -CHrN-~ ·H 
H2N 

9 Br 

1439 ·. (HaC>zcH-Q-CH:r 2 2 1 H -CH~ft~ 
H2N 

~ Br 

1440-- fiiC(CH2~CH2- 2 2 1 H -CHrft~-o 
H2N 

H3cs-0-cHr 
~ Br 

1441 . 2 2 1 H -CH~~~ 
HzN 

151 



• 
WO 991.25686 PCT/US98/.23254 

Table 1.132 

Compd. R>-c - ~CH2~(CH2)crG-R6 - - CH2)r k' m ri chirality R3 
No. R Rs 

1442 liJCCHz-0-CHz- 2 2 1 H -CHrrki 
Hfll. 
· c-OcH:iCl1a 

9 a 

1443 (~C)2C~Olr 2 2 1 H 
-CHrN-~ H -

Hfll. 
CHOo-tca-fm 

1444 l-\iC(CH~°'2- 2 2 1 H 
-CHrJ-0 

H 
H"{ 

o-t0oco-t2)ae11a 

oii' 
1445 H_iCCHz-0-CHr 2 2 1 H 

-CHrrrA -
Hfll. 

CH-O-cH2CM! 

~, 
1446 (~C)zC~o-tr 2 2 1 H 

-CHr1t 
Ht(, 

______________ cHO~(a:i:11z ______________ 

1447 11tC(CHz>icr-Q-0t2- 2 2 1 H 
-o-trrt'l)}' 

Hll( 
CH-O-c(Oi2)zCl1a 

i Sr 

1448 HsCs-0-CHr 2 2 1 H 
-cHr~-¢ 

Hfll. 
cHOsQob 

1449 --f-\CCH2-0-CH2- 2 2 1 H '(O' -CHr~O 

1450 (~C)zC~o-tr 2 2 1 H ~-0F3 
-CH2-N-O 

H -

1451 (H:iCCHz)~CHi- 2 2 1 H . kS' 
-CHzN-

H -

1452 H3cc-O-cH1'" 2 2 1 H 9-0' -CHz-~O 
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Tat;le 1.133 

Compd. R >-{CH2)- k m n chirality R3 -(c~>J;.(cH2)qG-R6 
No. R 1 

Rs 

1453 H,,C(CHz>z0-Q-04z- 2 2 1 H tQ• -CH:rt:-0 

1454 "CCHzo-Q-a-iz- 2 2 1 H 
~ CF3 

-CH:rtf~ 

1455 -0-H CH:r 2 2 1 H 
~ CF3 

-CH:rjt~ 

1456 cY°''" 2 2 1 H 
-CH2-ft 

g_Q3 

1457 (CH3)2~0f2- 2 2 1 H -CHr~0 . H 
. H2N _ --·------

H~ ~ 1458 H CH:r 2 2 1 H -CH:rN-
H 
~N 

(H3C}2~CH2-
~ Br 

·1459 2 2 1 H -CH2-N-~ H . 
~N. 

1460 -0-H CH:r 2 2 1 H ~ -CH:rN-H . 
H2N 

~· -0- -CHr 
1461 

~ CH:r 
2 2 1 H 

H H"l ~t\ 
CH OH 

-0- lp' -CHrftll 
1462 H CH:r 2 2 1 H 

H"( ~t"a 
CH OH 

1463 cr-Q-cH:r 2 1 1 H 
-CH:rft F-0' 

153 



... 
. 
W099/25686 PCT/US98123254 

Table 1.134 

.CQmpd. R>-(CHa}- k m n chirality R3 -cctt~CH:.Jq-G-R" No. R 1 
R 

1464 ci-Q-cHr 2 1 1 H 
V. OCF3 

-CH:rtr~ 

1465 ci-Q-cHr 2 1 1 H 9")) -CH:r~ F3C 
1466 ci-Q-cHr 2 1 1 H 

fj> Br 

-CHrrtK-0 

1467 ci-Q-cHr 2 1 1 H 
~ Cl 

-civ-~~ 

1468 ci-Q-cHr 2 1 ·1 H . ~-002 
-CH:rftO 

····----········· .... -···-

1469 ci-Q-cHr 2 1 1 H 
. g_q -CHrjt F 

1:470 ci-Q-cHr 2 1 1 H ~ -CHrtf Cl 

1471 ci-Q-cHt- 2 1 1 H -CHrtf ~ 
1472 ~ CHr 1 2 0 R H v-0F3 

-CH:rtrO 

1473 
0
l:j-cHr 1 2 0 R H -CHrtr 

g_QF3 

1474 OQ-.- 1 2 0 R H -CH:rtf" 
g_QF3 

CH3 
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Table 1.135 

Compd. R>-<CH2)J k m n chirafity Rs -(CH2>X-(CH2)qG-A6 
No. R . Rs 

1475 ~CHr 1 2 0 R H "-0F3 -CH2ftC .. 

1476 :)c>-cHr 1 2 0 R H 
~ CF3 

-CH2-~io 

1477 ~CHr 1 2 0 R H 
~ CF3 

-CH2~~ 

1478. ·~ 1 2 0 R H 
b> CFa 

-CH2N-d-O C>-12- H . 

~· ioF3 1479 H3 CHr 1 2 0 A H -CH2N-
H 

CH3 ·····-·· . --··· -··-·-· ...... ·-

CHs . ~ CF3 
1480· 

H3c-6cHr 
1 2 0 A H -CH21f~ 

CHs 
~ CFa 

1481 H3~CH~ 1 2 0 R H -CH2N-d-O 
H -H3C 

1482 
0
'r}-cHr 1 2 0 R H 

~ CF3 

-CH2N-d-O 
H -

Hs~ ~-0F3 1483 I CHr 1 2 0 R H -CH2N-C Hs 0 H -

1484 cr-06&J-CHr 1 2 0 R H 
b> CF3 

-CH2N-d-O . H 

1485 H;,C-0-CHr 1 2 0 R H ~~F -CH2ftC . 
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Table 1.136 

Compd. R>-(CH2).- k m n chirality R3 --(CH2J;(CH2)q-G-R6 
No. R - J_ -

Rs 

1486 H3o-O-CH:ir. 1 2 0 A H -CHrN-
H 
4)H' 
H2N 

1487 H3c-Q-cHr 1 2 0 
~ Cl 

R H -CH2-~d-Q 
HaN Cl 

1488 - H3o-O-CH:i- 1 2 0 R H ~J33 -CH2-N-O 
H 

1489 H3c-Q-cHr 1 2 0 R H -CH2-tf ~ 

1490 H3o-O-c~- 1 2 0 R H 
ijl CHa 

-CHrft~ 
. --- --- -·· . ····· ··········--··-------

H3c-Q-cHr 
~~ 

1491 1 2 0 R H V<jo 
-CHrN-

H 

1492 Hso-0-CHr 1 2 0 R H 
~ N02 

-CHrN-~-o-- H 

~ 1I 1493 CHr 1 2 0 R H -CH : 

CH3 

gf I? 
1494 CHr 1 2 0 R H -CHr~O~ 

CH3 

~ ~~ 1495 CH:(" 1 2 0 R H -CHrN-- ~Ha 
H N 

CH3 H3C 

~ ~· 1496 CHr 1 2 0 R H -CHr[t 2 
c~ H3C 
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Table 1.137 

:·.· Compd •. R>- . chirality . R3 -(CH2~(CH2)crG-R6 (CH2)r . k m n 
No. R . Rs ... 

·~~ ~!) 1497 1 2 0 R H -CH2-N-O-
H H3 °"cH3 

CH3 c~ 

CH3 

1498 q..:CHz- 1 2 0 R H -CHzN-~~ 
H 

c~ 

~ ~~3 1499 CHr 1 2 0 R H . -CHz-N-0 
H 

CH3 

~ ~ CH3 
1500 CHr 1 2 0 R H -CHz-N-8-4 

H 
CH3 

~· ~ 1501 CHz- 1 2 0 R H -CHz-N-C-0 
H 

CH a -·-·-·---------·- -·-··--·-·--··· 

1502 ~ 1 2 0 R H -c...-~ Hr 

CH3 F 

~ K-0-HF, 
1503 CHr 1 2 0 R H -CHf-N-

H 
CH a 

1504 Hz~CHr 1 2 0 R H ~Fa 
-CHz-ft · 

~ R 
~ CF3 

1505 1 2 0 H -CH2ftd-O 
~o 

~ Br 

1506 crQ-cHr 2 1 1 H -CHzrtd-0 

HzN 

1507 crQ-cHr 2 1 1 H -~~ H . 
H2N 

. .. .... 
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Table 1.138 

R~CH2lr . rot-c Compd. le m n chirality R3 -(CH2 p CH2)qG;...A6 
No. A Rs 

1508 c-0-cHr 2 1 1 H -CH,-~~ . H 
H2N 

1509 c-0-cHr 2 1 1 "" H -a<.-tcf 
f? I 

1510 c-0-cHr 2 1 1 H -CHr(t~ 
H2N 

1511 ct-(}-cHr 2 1 1 H 
~ . Br 

-CHr~8-Q' 

~ Cl 

1512 ci-Q-cHr 2 1 1 H -CJir~~ 
. ··--·····-··--·· H2N ··--·----·-·--··-- --·····----

kf° c-0-cHr 
. 

1513 2 1 1 H I 
-CHr[t 

1514 ·CH:PCHJtN--Q-CHz- 2 2 1 H -CH2-ft 41 
H2N 

1515 H3C:o-CHr 
·2 2 1 . 

~ Cl 

H .-CHrtf~ 
H2N 

· Br 

<~CHVtN--Q-CIY ~ 1516 2 2 1 H -CHrtf . 

H2N 

1517 -0-H3C CHr 2 2 1 H 
1j> Br 

-CHrrt~· 
H2N 

~· ... c:o-CHr 2 1 
-CHrN-

1518 2 H H Ht( -0-H 
CH OCl1s 
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Table 1.139 

Compd. :>-(CH~r k m n chirafity R3 :-(CH,,)p T; (CH,,)qG-R6 
No. . R 

HaC-0-CH.- A-0' 1519 2 2 1 H -CH,-"' 
Ht( -0: 

CH -oc11i 

1520 er-0-cHr 1 2 0 R H 
~ Br 

~CH2~d-O 

1521 .H3co-Q-CHz- 1 2 0 R H 
~ Br 

-CH~f:t~ 

1522 rP-CHz- 1 2 0 R H 
~ ·Br 

-CH2-f:t~ 

1523 H-0-
HaC· CHr 

1 2 0 R H g_Qr 
-CH2f:t · 

--··· -----···. -- --·-·-·····------ -·-·-' .. --

1524 H:-0-
H CH:r 1 2 0 R H ~-Or 

-CH:rtfO 

1525 Br-Q-cHz- 1 2 0 R H ~-0CFs 
. -CH2N-O 

. H ; 

H3co-Q-cHr ~ 1526 1 2 0 R H -CHa-N-
H 

1527 rP-CH-r 1 2 0 R H 
~ ~CF3 

-CH21tK-d 

1528 :0-Ha CHr 
1 2 0 A H 

g_QFa 
-CHa-~ · 

1529 ~ H CHr 1 2 0 tc)Fa R H -CHa-N-
H 
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Table 1.140 

Compd. R>-(CH2)r k m n chirality R3 -(CH:!)p r: (CH,)qG-R6 
No. - R A 

1530 B~CHz- 1 2 0 R H -c~4f' 
F 

1531 H3co-Q-cHr 1 2 0 R H 
9 _ CF3 

-CH2-rr~ 
F 

e-9-CH:r-
\j> CF3 

1532 1 2 0 R H -CH:rrt~ 
0 

F 

~ ~' 1533 H3C CHz- 1 2 0 R H - -CH:rrt 

F 

H-0- ic[' 1534 1 2 0 R H -CHrft H CH:('" 

-- --- ---- -- -- -- F. -------------·-------·· --·-·--· 

1535 e-0-CH:r -1 2 0 R H ~3 -CHrft F 

H3co-Q-cH:r- 0 R 
1j> CF3 

1536 1 2 H -CHrft~F 
l 
! 

1537 r:P-CHr 1 2 0 R H 
-CHz-tt ~ 

1538 ~ HaC CH:z 
1 2 0 R H ~' -CHz-tt F 

~ \>~ 1539 H CH:r- 1 2 0 R H -CH2-N-C · H . 

B~Hr 1 2 0 R H kP 1540 _- -CHz-N- F H. 
F 
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Table 1.141 

R1 
. 4 

Compd. a>-ccH2>r k m n chirality R3 -(CH2~(CH2~R6 
No. R Rs 

1541 H3co-Q-cHc 1 2 0 
\? CF3 

R H ·-CHrft~ 
F 

1542 ~ 1 2 0 R ~ H -CH2-ft .. 

F 

-0- v~ 1543 H3C C- 1 2 0 R H ~CH:r~O .. 
Hz 

F 

1544 -0-H CHc 1 2 0 R H ~· -CH:rrf F 

F 

1545 c't}-cHr 1 ·2 0 R H ~-0F3 
-CH:rftO : 

..... -· .... ··--··-··------·· 

1546 ~=Q-Cffr 1 2 0 R H -CHrN-~F3 

F F H -

1547 ~oo-0-C»r 1 2 0 R H ~--cf' -CH:r~O .· 
Br 

H3o-Q-cHr v~ 1548 1 2 0 R H -CH2-N-Cn·-
. H '° 

H3 · CH
3 

CH3 

H3c-Q-CH2-
~H=C(CHa}z 

1549 1 2 0 R H -CH:rN-
H CH 

H3C 
3 

1550. H3c-Q-cHr· 1 2 0 R H ~~=--Ofrft ~co 

H3c-Q-CHc 

9 
1551 1 2 0 A H ~~N(CtfaCHzOH)z 

-CHz-Jt . 
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Table 1.142 

Compd. R>-(CH2)r k m n chirality R3 -(CH2~(CH2)crG-R6 No. R. Rs 

1552 H3o-Q-CHr_ 1 2 0 R H -CH2-rt ~ 

1553· H3C-o-CH2 1 2 0 R H ~ 
H3o-Q-Cfir 

{? 
1554 1 2 0 R H -CH2-N-O~ . H 

H 

1555 H3o-Q-cHr 1 2 0 R H -CHrN- (CH
3 g_f H N 

HsC 

1556 H3o-Q-cHr 1 2 0 R H R{' -CHz-~ ~ 
.... HaC , ..... .. - ·-----· - -·---·--------

1557 H3o-Q-cHr 1 2 0 R H . -CHz[f ~H3 
H3 C 

1558 H3o-Q-cH~ 1 2 0 R H ~~~ 
H3C CH3 

1559 Hao-Q-cHr 1 2 0 R H 
W,C::(CHa)s 

-CH2N- N 
H . fl' 

HaC 

Hao-Q-C!ir 
~ 

1560 1 2 0 R H -CH2N-8-QN H . 
N"o 

1561 Hao-Q-CHr 1 2 0 R H kf3 -CH~N- CH3 
H CH3 

CH3 

9 
1562 Hao-Q-CH:r 1 2 0 R H -CHrtfb-Q 

02N OCHa 
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Table 1.143 

Compd. R>(CH2)r k m n chirality R3 -(CH2~(CH2)qG-R6 
No. R Rs 

1563 H3c-Q-cH::r 1 2 0 R H 
-CHrrr'!-p 

o-q_~, 
Cl 

1564 H3c-Q-cH2- 1 2 0 R H 
-~z-~-)) 

Hb-CF, 

~ 9 
1565 CH::r 1 2 0 R H -cHrttVct 

CH3 H3co-

~ ~ 1566 CH::r 1 2 0 R H -CH::r-ft 

CH3 0 2N OCH3 

~ 
. i..p -CHrff 

1567. ~Hz- 1 2 0 R H o-q_~z 
CH3 Cl • 

-~z-~: 
. ... ··- ... ~ ·-. 

·~ 1568 I CH::r 1 2 0 .R H HN 

CH3 
Q-CF, 

~ p 
1569 . CH::r 1 2 0 R H 

~· CH3 -cH:r:t" : 

HaCs-Q-CH::r 

~ Cl 

1570 2 2 1 H -CH21tip 
H2N 

1571 H3cs-Q-CH::r 2 2 1 H 
-CHr~ 

Hf(_ . 
cHr-O-sc1-1i 

1572 oE-o~r 2 2 1 H 
~ CF3 

-CH::r-N-~-0 
H -

1573 ¥0-0-rr1-o-0tr 2 2 1 H 
~ CF3 

-CH::r-N-~ H . 
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Table 1.144 

Compd. R>-<CH)- k m n chirality R3 . -(CH4(CH2)crG-R6 

No. R 21 R 

H,c-0-tE-o-04z"" 
g_QF3 

1574 2 2 1 H -CH;rN-
H 

1575 ci-Q-[:ti.Q-air · 2 2 1 H . ~-0Fs 
.. -CH:rftO 

. 'il . 
2 2 1 H 

U::)F3 
1576 O~cHr -CHa-Jt 

1577 HO(CH:il:r~i.o-CH:r 2 2 1 H -CH:rrf 
g_QF3 

1578 H3~~ 
H~CHz- 2 2 1 H ~-0F3 

-CH:rftO. 
··-·----·-- ·----- .. ---···-···-· .. ······--- -·-----· 

1579 <S~~CHz- 2 2 1 H -CH:rrt 
~F3 

0 

1580 0-f[~- 2 2 1 H -CH.:rrt 
U::)F3 
f? Br 

ct-Q-cHr 2 2 1 H -CHrN-~ 
1581 H· 

1-b~~ 

1582 ct-Q-cHr 2 2 1 H 
-CHrAf 

HsC-Jt~ 
0 0 CH3 

0 0 

1583 ct-Q-cHr 1 2 0 R H 9.ef' -CH:rtf"C . 

H2N 

1584 ·ct-Q-cHr 1 2 0 R H 

~ OCF3 

-CH:rN-~ H -
~N 
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·Table 1.145 

pompd. R>-(CH2)r k m n chirality R3 -(CH >ot-ccH )aG-R6 

No. 2 p 5 2 q R R 

1585· ct-Q-cHr 1 2 0 R H 
~ Br 

-CH:rN-~ 
H N 

1586 ct-Q-cHr 1 2 0 R H 
~ Cl 

-CH:r(tio 

ct-Q-cHr 1 2 0 R -0 1587 H ~ -CH:rN- . 
H -

1588 ct-Q-cHr . 1 2 0 R H 
bl CHa 

-CH2-~~ 

1589 H3o-Q-cHr. 1 2 0 

· 
9 

CFa 

A ·H -CHz-jt~ 
HaN ··-. . .. - -- .. . .. ·········--·- . .. ...... ··- .. 

1590. H3o-Q-cHr· 1 2 0 
~ ?CF3 

R H -CH:r~~ 
HaN 

1591 H3c-Q-cHr 1 2 0 R H 
1? Br 

-CH2-N-~ 
H . N 

159~ H3o-Q-cHr 1 2 0 R H -CHrtj"E--0 
1593 H3o-Q-CHr 1 2 0 R H . v-0° . -CH2-~0 . 

1594 ~ CHz- 1 2 0 R H -CH:.rft 
g_pF• 

CH3 HzN 

1595 ~ . CHz- 1 2 
~ OCF3 

0 R H -CH:.rf:tdi=> 
CH3 HaN 
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Table 1.146 

Compd. R>-cc~)r . k m n chirality R3 -(CH,)p r: (C~)qG-R6 
No. R R 

~ ~r 1596 CH2 1 2 0 R H -CH~N-

CH3 
H N 

~· ~ Cl 

1597 CH2 1 2 0 R H 
-CH2rtd-O 

CH3 

~ ~-0° 1598 CH2 1 2 0 R H 

CH3 
-CH~r:fO 

~ ~H3 
1599 CH2- 1 2 0 R H -CHz-N-

H 
CH3 

C~CH2 
~ CF3 

1600 2 2 1 H -CH2N-~ H 
HzN ·-··· ··--···-·····-·····-·-·-·· 

1601 C~CH:r 2 2 1 H 
~Fs 

-CH:rN- . . 
. H 

H2N 

1602 C~CH:r 2 2 1 H -CH:rN-~r 
H N 

1603 C~CHir· 2 2 1 H. 
-CH:rtf wJ 

1604 C~CH2 2 2 1 H -cHz~ 
1605 cVcH:r 2 2 1 H 

~ CHa 

-CH:rN'-~ H -

&-OF' 1606• cVcHz- 1 2 0 R H -CH2N-
H 
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Table 1.147 

Compd. R>-(CH2)j k m n chirality R3 -(CH2~(CH2)qG-R6 
No. R Rs 

1607 H3o-OCHt"" 1 2 0 R H 
~ SCF3 

-CH2N-d-O 
H -

~ ~-0CF3 
1608 ~H2- 1 2 0 R H -CH2tf"O 

CH3 

1609 cVcH2- 2 2 1 H 9 
SCF3 

-CH2tf~ 

cS: fJ ~F3 1610 f:l"~CHr 2 2 1 H -CH2-N-
H 

.1611 ·c:O-:to-~ 2 2 1 H -CHzMFs 
1612 t\COIOl~:tA-o-CHr 2 2 1 H 9 CF3 

-CH:rrf~ 

1613 
CHi Ci> 

l\o-0-rt~CHr 2 2 1 H 
~ · CF3 

... CH:r~d-0 

1614 Faes-Q-cHr 1 2 0 R H 
\j> CF3 

-CH21t~ 

1615 Faes-Q-cHr 2 2 1 H F,_Q' -CHrft . 

~ Cl 

161-6 Faes-Q-cHr 2 2 1 H -CH:rrf~ 
~N 

~ Br 

1617 Faes-Q-cHr 2 2 1 H 7CHr~~ 
tf:!N 
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Table 1.148 

compd~ _ ~>-cc~)- k .m n - chirality R3 -(CH~{CH2)qG-R6 N(). - - R 1 
Rs 

:0- g_Qr 1618 1 2 0 R H 
-CHrN-

. H3C CH:r 
H 

-0- Y,_QF• 1619 1 2 0 R H H3C CHr -CH2-N-
H 

1620 
H3C:.b-CH:r 

1 2 0 R U;JF' .H -CH:r-N-
H 

F 

1621 "3C-O-CH,- 1 2 0 R H 
~ CF3 

-CH2-N-d-Q-F 
H -

H3C:OCH:r 
2 0 R H ~ 1622 1 -CHz-

H 
--- __ F__ ------ ----------------------

1623 Ho-Q-CH:r 1 2 0 R H 
-CHrtf 
~r 

1624 Ho-Q-CHr·· 1 2 0 R H 
-CHzft 

~F3 

1625 ~CHz- 1 2 0 R H ~ -CH:rrf -_ 

F 

1626 Ho-Q-CH2- 1 2 0 R H 
-CH:rrt ~ 

1627 Ho-Q-cHr 1 2 0 A H 
fj> CF3 

-CH2-~~ 
F 

1628 H3cs-Q-cHc 1 2 0 R H 
9 CF3 

-CH:rftio 
F 
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Table 1.149 

C()mpd. . R >-ccH2>r k m n chirality R3 -(CH2~(CH2)qG-R6 
. No. R · Rs 

1629 H3ce-Q-cH:r 1 2 0 R H 'r~' -CH2-N-C F 
H -

H3\-}- 1 2 ·O R H 9 CF3 

1630 CH:r -CH2-N-d-O 
0 H -

1631 HzNCHz--0-CH:r° 1 2 0 R H 9-0F3 
-CH2-tfC 

Cl 
9 CF a 

1632 CF4CH:r 
1 2 0 R H 

-CH:r-rrd-0 

H~<J-
<( CF a 

1633 . N 1 2 0 R H 
NC CH:r ...,..CH2-N-~ H· 

. .. ·-. .. - --·-··· ·---·--·- - . ··-

1634 (J-bC)zC~Oi-r 1 2 0 R H 
-QH:r-ft 

k)Fa 

1635 H3c-Q-Ciir 1 2 0 R H 
~ . 

-cH2-ttc-O-cccH3h 

~ 1636 H3cVCH:r 1 2 0 R H 3 
-CH:r-N-

H 

1637 ~ . CH:r 1 2 0 R H n> 
-CJ-1.2-ft~CH2}4CH3 

CH3 

1638 ~ CH2- 1 2 0 R H ii> 
-CH2-tf~O(CH2)3C~ 

CH3 

~ ~s> 1639 CH:r 1 2 0 R H -CHrrf" .. ~0-0CHaCH3 

CH, 1-bN 
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·Table 1.1 5 0 
4 . 

Compd. R>-<CH2)r···· k m n chirality R3 -(CH2~(CH2)qG-R6.· 
No. R . . Rs . . 

~ ~-1640 CHr 1 2 0 R .H 
~CH:rH- N-(CHV:.C~ 

H H 
CH3 

1641 ~ CHr 1 2 0 R H· 
ii> . 

_:cH2-rr8-0-oci=zci-c1F 

CH3 

~ :s 1642 CHr 1 2 0 R H -CH2-[ 
CH3 

~ -CHrtf~-cP 1643 CH2 1 2 0 R H 

CH3 

1644 ~ CHr 1 2 0 R H -CH:;rtf" ~~ 
CH3 . -· -- ·-·--· ----- __________ .. -- ----·-·-' -

~ 
~ CFa 

1645 1 2 0 R H 
-CHrrfio 

0 

1646 B\}-CHr 1 2 0 R H ~Fs 
-ciy-N-

H 

1647 K,,C(CHa)aC}-CHz- 2 2 1 H . k:SF, 
~CH:rft 

1648 H,C(~)s-0-CHz- 1 2 0 R H ~F, 
-CH:ztj · 

1649 K,,C(Qi~~- 2 2 1 H 
~ CF3 

-CH2-ftio 

1650 K,,C(ctft)s-C}-°'2- 1 2 0 R H 
~ CF3 

-CH2-~~ 
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Table 1.151 

Compd. :>-<CH2)r k m n chirality R3 -(CH,)p r: (CH.Jq-G-R6 
· No. R 

~, 
1651 f\C(°"2}~- 2 2 1 H 

-CHrH 

Hit 
CHi-0-[0iz):iC Hi 

· Br 

1652 f\C(CHz>rQ-c:Hi- 2 2 1 H -CH:rrt~ 
H2N 

:ki' 1653 H,C[CHz)~- 2 2 1 H 
-CHr 

HI'( 
C~(Oi:rbCHi 

~ ·Br 

1654 ffsC[CHz)~- 2 2 1 H -c~rrd-0 
~N 

·4) 1655 tt,C(c:H,)rQ-CHz- 2 2 1 H 
-CHrft 

Hft(Hr(r· 
C (OizbCHi 

---·-·· ··--- .... - ·- ·-· 

1656 H,C[CHz>rQ-atz- 2 2 1 H -:CH:rft K-0 
H2N 

1657 H,C{CHz)z-0-CHa- 2 2 1 H r:r8-0 -CHr 

Hll(. 
CHi-0-COi:rlzC Hi 

1658 ffsC(Ctfe)z-Q-a-iz- 2 2 1 
~ Cl 

H -CH:rN-~ . H . 
H2N 

1659 C~CH:r 2 2 1 H ?"-0 -CH:rftO . 
H2N Cl 

e-0-cHr 
~ CF3 

1660 1 2 0 R H -CH:rrt~ 
H2N 

e-0-cHr 
1j> OCF3 

1661 1 2 0 R H -CH:rft~ 
H2N 
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Table 1.152 

Compd. :>-cc~>r k m n chirality R3 ~Cl-l:!~CH~6 
No. R 

1662 e.-0-cHr 1 2 0 R H ·~ --CHrtf . 
H2N 

ar-Q-cHr 
9 

-Cl 

1663 1 2 0 R H ~CHr~~ 
H2N 

1664 ~3cs-Q-cHr 2 2 1 H 
. U;)F' 

-CH,--N- . 
H -. H2N 

:PF' 1665 Haes-Q-cHa- 2 2 1 H -CHrN-
H 

2 

1666 H,cs-Q-cHr 2 2 1 H· -CHr-ft ~ 
_ H2N·-·--·---·-·-----··-·---·----·--····--·-·-

1667 fi,CCHr-0-CH:r 2 2 1 H· 
. ~ : Br 

-CH:rN-~ 
H Br 

1668 f-bCCHa-()-CH:r 2 2 1 ·H -~~ 
H2N 

1669 f-bCCHa-0-CHa- 2 2 1 H -cl!r~~ 
HaN 

. I 

1670 f-bCCH:rQ-CH:r 2 2 1 H -CH:r~~ 
H2N 

1671 f-bCcHa-()-CH:r 2 2 1 H 
~Fo 

-CHa-ft · 
H2N .. 

1672 _H;sCCHa-()-CHz- 2 2 1 H -CH,--N-
H 
~~-
H2N 
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Table 1.153 

Compd. R>-(CH2)J k m n chirality R3 -(CH2~(CH2)crG-R6 
No. R Rs 

1673 ~ccHrQ-cH2- 2 2 1 H 
b> Br 

-CH2-N-d-Q.-c1 
H -

~CH2- 2 2 1 H 
b> Br 

1674. -CHrN-C-«" 
H Br 

1675 ~CHr 2 2 1 H -CHrir~ 
H2N 

1676 ~CHr 2 2 1 H ~d -CHz:tC.. · 

H2N 

~ Br 

1677. ~QH:c- 2 2 1 H -CH2-ir~-O 
~N 

........•. ·-·- - ··--·· -·- -·- -·····- - ·-· 

1678 ~CHz- 2 2 1 H g_p -CHz--N- : 
H . 

H2N 

1679 ~-CHz- 2 2 1 H -CH,-i:-WI 
H2N • 

1680 r-Q-cHc 2 2 1 H 
~F, 

-CHrft . ·. 

H2N 

1681 ~CHc 2 2 1 H 
. U;f' 
-CHz--t>r · 

H . -
H2N 

1682 ~CHc 2 2 1 H ~.o--CHz--tf"O Cl 

1683 ·o-:~ 2 2 1 H 
f? · Br 

-CH:rN-c-Q( 
H Br 
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Table 1.154 

Compd. R >-cc~>r le m n chirality · R3 
----- -No. - R 

1684 0-tt~ 2 2 1 ·H 

1685 
H 

1686 0-r:-~- 2 2 1 H 

1687 
H 

1688 0-rt~ 2 2 1 H 

1689 0-rrK-o-CHz- 2 2 1 H 

1690 
H 

1691 
H 

1692 H,~,-120 R H 

1693 ·~ 1 2 0 R H 

1694 
_fH3 1 2 0 

_~c-\_)-CHr 
R H 
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Table 1.155 

Compel. R>-(CH~r k m n chirality R3 -(CH2~(CH2lcfG-R6 
No. R Rs 

erO' 
~ Br 

1695 H3 CHr 
1 2 0 R H -CHrttd-0 

H2N 

·CH3 ?-d 1696 
H3c-Q.-cHr 

1 2 0 R H -CH:rftC 

H2N 

CH3 ?"° 1697 
H3c-6-CHr 

1 2 0 R H -CH:rN-C 
H -

H2N 

o-0-3 ~Fo 
1698 Ha CHr 

1 2 0 R H -CH:rN-
H 

H2N 

o-0-· 9ef 1699 H3 CH:r 
1 2 0 R H -CH:r~O 

HaN 

1700 H3~Hr 1 2 0 R H ~ -c~-N- Cl 
·H -

1701 HzC:=c-0-cHr 1 2 0 R H 
9-QF, 

~CH:rtfC · 

H2N ; 

H3co-Q-cHr 

~ :cF3 
1702 1 2 0 R H -CH:rrt~ 

H2N 

1703 rfFcar 1 2 0 R v~ H -CH:rftO 

H2N 

1704 Ho-0-CHr 1 2 0 R H 
v-QF, 

-CHrrtC 

HaN 

Cl cril CF3 
1705 C~Ctfr 1 2 0 R H -CH:rrtd-0 

H2N 
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Table 1.157 
4 -

Compd~ R>-<CH2)r k m n chirality R3 -(CH2>J;(CH2lcfG-R6 

No. R . Rs . 

1717 ~~ HsCM CHr 1 2 0 R H 9 
CF3 

-CHz-tt~ 

·1718 o:}atr 1 2 0 R H 9 
CF3 

-CH2-lf~ 
CH3 

1719 [~cHr 1 2 0 R H 9 
CF3 

-CHz-l'rX-0 N H -

p 
~F3 ~~~ 1720- H.,C CH2- 1 2 0 R H -CH2-l'r 

H 
Oi3 

1·121 tt_,CCH~CHr 
~ · CF3 

1 2 0 R H -CHz-N-~ H -
F 

·····•· ... ---- ... ·-· - .. --·-·- --·· - --· .. 

1722 Qj--CHr 1 2 o. R H -CHz-~ ~· 
·F 

1723 -c>:>-CHr 1 2 0 
~ CFs 

A H -CHz-~~ 
F 

-0-Hs 9 
CF3 

1724 H3 CHr 
1 2 0 R H -CHz-N-d-Q 

H -
.F 

CH3 tQF, 
1725 HsC-P.:.CH2- 1 2 0 R H -CHz-N-C 

H -
H3C F 

1726 tt_,CcHz-0-cHz- 1 2 0 R H 
~ CF3 

-CH2-rf~F 

1727-. ~CHr 1 2 0 A H v~ -CH2-rrc F 
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Table 1.158 

Compd. R:>- . -(C~)pf {Cl·l,)q-G-R6 . . (CH2)r k m: n chirality R3 
No. R .. R 

1728 cP-CHr 1 2 0 R H 
g CF3 

~CH:rN-~ 
H -

-0' ~ CF3 
1729 H3 CH2-

1 2 0 R H -CH2-r:r~ 

1730 ~~}<>< 1 2 0 R H ~-0F3 
-CH:rtfO 

N- r 

1731 ~~}-Dir 1 2 0 R H U:JF3 
-CH:rtf 

H 

1732 HOCl-'2-0-0iz- 1 2 0 R H . ~-0F3 
....;,CH:r~O 

. -- .... -- ··-----------· ····--·-------

1733 cP-CHr 1 2 0 R H ~--CH:r~~ · 

F 

1734 H~s-Q-cHr 1 2 0 R H -CH:rft ~ F 
1735 t\CCHrO-CHz- 1 2 0 R H ~· -CH:rtf F 

F 

1736 t:P-CHr 1 2 0 R H ~~· -CH:rtfO F 

F 

-0-' U:I-' 1737 H, CHr 
1 2 0 R H -CH2-tf . F 

F 

~· -~~ 1738 HaO CHr 1 2 0 R H 

''. 
H3C F 

>: 
:; 

178 



-
W099/25A6 PCT/US98/232S4 

Table 1.159 

Compd. R>-<CH2)r k m n chirality R3 -{CH2~{CH2)qG""".R6 No. R Rs 

1739 (1-tJC)zC~a-lc- 1 2 0 R H -CH2-ft ~ 
F 

1740 cP-CHr 1 2 0 R H 
fj> Br 

-CH2-rr~ 

1741 H~s-Q-cHr 1 2 0 R H 
~ Br 

-CH2-N-~ H -

1742 H:,CCHaO-CHr 1 2 0 R H 
~ Br 

-CH:rN-K-0 
H -

1743 OJ-cHr 1 2 0 R H 9 
Br 

-CH:rN-~ 
H -

··---·~ ---· .... ··- -· ... ···-

CH3 i Br 
1744 H3o-6CHr 1 2 0 R H -CH:rtf~ 

1745 Ho~r 1 2 

H3C 

0 R H -CH:rr:f 
g_Qr 

1746 (HaC)2~a-l:r 1 2 0 R H 
fj> Br 

-CH:rr:f~ 

1747 cP-~Hr 1 2 0 R 
fj> Br 

H -CH:rN-d-0 H -
H2N 

1748 fo{,CCH2-Q-cH2- 1 2 0 R H 'f~ -CH:rftO 

H2N · 

o-0'" ~ 1749 H3 CHir 1 2 0 R H -CH:rtt 

~N 
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Table 1.160 

Compd. · A :>-c~i-i2)- . 
. . ~(CH2,J.(C~2)crG-A6 k m n chirality R3 

No. A . . 1 Rs 

1750 cP-CHr 1 2 0 R H 
~ OCF3 

-CH2-N-~ 
H -

1751 HsCs-Q-CHr 1 2 0 .R H 
· Pi OCF3 

-CH2ttd-O 

1752 t-1;iccHr-Q-cH:.r 1 2 0 R. H 
fl OCF3 

-CH2-ttd-O 

1753 e:VCH2- 1 2 0 R H 
Pi OCF3 

-CHz~~ 

CH3 ~F3 
1754 H3c-6-cH:r 

1 2 0 A H -~CHr~~ .. ···-····-·-·----------

H . 

~H, Pi-OCFs 
1755 H3 CH:r 1 2 0 R H -CH21ro f 

H3C 

1756 (1-bC)zC~a-tr 1 2 0 R H 
Pi OCF3 

-CH:rft~ 

P. ~-0F3 ·1757 B CHz- 1 2 0 R H 
-CH:r~C 

8 

:g ~ CF3 

1758 1 2 0 R H -CH2~ics H3C CH2-

B 

1759 H3c-Q-cHr 1 2 0 R H -~ 
otpt, 

~ H3o-OcHr 2 0 R H 
-CHrN- OCH;i 

1760 1 H 
Q 
CF2CHCIF 
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Table 1.161 

Corn pd. R>-(CH2)r k m n chirality · . R~ -(CH2~(CH2)qG-R6 
No. R . Rs 

0 

1761 tiao-Q-CHc 1 2 0 R H 9-crnr -CH:rirc Cl 

CH3 
0 

~CHc ~ 1762 1 2 0 R H -0tr:t ;.o 
H~ 

CH3 o•" H 

1763 Q-cHc 2 2 0 H 
ldCH2CH3 

-CH:rN-
H -

1764 Q-cHc 2 2 0 H 
-CH2CHt-ft 

rrQCJ-'2CH3 

1765 \fcH:r 2 2 0 H 
(S) ~CH2CH3 
-yl+~ 

CH2CH(CHJ>2 
. . .. OCH CH. --------·-.···· 

1766 Q-cH:z- 2 2 0 
(R) ~ 2 3 

H -CH-1\r 
i H -
CH2CH(CH3)2 

1767 C~CH:z- 1 3 1 H 
ldCH2CH3 

-CH:zl\r 
H -

1768 C~CHc 1 3 1 "." H 
~CJ-'2CH3 

-CH2CHrrf _ 

CH3 ~ 
176.9 *CH:z- 1 2 0 R H 

-ci-rrr&-p-ocH:i 
Ct-f'iCF:P 

CH3 F 

1770 ~·~ ... 1 2 0 R H 9~ -CHritC Cl 
CH3 

~ 
9 

1771 1 2 0 R H -CHz~-o 
(H3C)3C-yl+N-~ 

CH3 ~C H 0 
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Table 1.162 

Corn pd. R>-(CH~r k m n chirality .R3 ~(CH2)p +: (CH2)qG-R6 

No. A R 

rF i 

1772 CHr 1 2 0 R H 
-c~-p 

~~ 
CH3 H:IC 

CH3 v 
1773 ~CHr 1 2 0 R H 

-CHz-~~ 
H3~N-(\. 

H 0 
CH3 HaC 

1774 ~CH~ 1 2 

CH3 

0 R H _ ~g-tjfocHa 
-CHr~ H3CO 

~CHr 9 CF3 

1775 1 2 0 R H .... CH2-ft~ 
~co H2N 

~co-p-CHr 9 CF3 

1776 1 2 0 R H -CHzr:f~ 
HO ""'2N 

--- ... -·· --·-······-· --- -·-· -·---------

cr-Q-CHr 9 CF3 

1777 2 2 1 H -CH:rrf~ 
a ""'2N 

1778 ~c-Q-CHr 2 2 1 
9 CF3 

H -CH2N-~-o 
H -

""'2N 

rp-cHr 
9 CF3 

1779 2 2 1 H -CHzr:f~-o 
H2N 

1780 -BvCHr 2 2 1 H u;s· -CHzr:f -

~N 

1781 Ho-0-CHr 2 2 1 H -CHz-N-
H 
u;)' 
H2N 

1782 HzC-C~~ 2 2 1 H . k;S' -CHz-N-
H 

H2N 
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Table 1.163 

Com pd. =~(CH2)r k m n chirality ·R3 -(CH~(CH2)qG-R6 . 
No. Rs 

17"83 Nc-OCHr 2 2 
~ CF3 

1 H -CHrft~ 
H2N 

Q-cHr 2 2 1 
~ CF3 

1784 H -CH2-N-~ H .. 

H2N 

~<cHz>rC}-CHz- 2 2 1 
~ CF3 

1785 H -CH2-N-~ 
H -

H2N 

·· 1786 Q)-CHr 2 2 1 
~ CF3 

H -CH2-N-~ 
H -
~N 

1787 ~(CHz)rO-~ . 1 2 0 R 
~ CFs 

H -CHrN-~ .. H 

H2N 
··-·CF ·- ... -·---·-·. -- ··-····-- ··-·-

CH3 -O!.--:::-E--0 3 1788 H3~CHr 2 2 1 

~N 

1789 Hsccr-Q-CHr 2 2 1 H . -CHrN-
H ~· 

H2N 

crQ-CHr 

b> CF3 

1790 1 2 0 s H -CH2-~~-o 
~N 

1791 . crQ-CHr 1 2 0 s U;S~ 
H -OirN-

H 
H2N 

1792 ... o-erOir 2 2 1 H -Oicft~ 
H2N 

1793 4r 2 2 1 H -Oirft~ 
HzN 

183 



\.~ 

. 
W09'/25686 ·. PCl'/US98/23254 

Table 1.164 

Com pd. R>-<CH2)r k m n chirality ·Rs ,.....(CH2~(CH~G-R6 No. R . Rs . 

1794 Hsc-Q-CH:r 2 2 1 H -CH,-r:-~ 
H2N 

1795 rP-CH:r 2 2 1 H -CH,-N-~ H -
H2N 

1796 eVCHr 2 2 1 H ~ -CH:r:t F 

HaN 

1797 Hc-Q-CH:r 2 2 1 H ~ ;_CH:rft F 

HaN 

1798 tisco-Q-CHr 2 2 1 H -CH.-u. 
H2N 

.... . . - . - . - . ··-·· ··--·-····-·----~·----------

1799 HzO=Ct+-Q-~ 2 2 1 H -C>l,-N-~ 
H -

H2N 

. 1800 Nc-Q-CH:r 2 2 1 H -e>1rtt~ 
H2N 

1801 0-CHr 2 2 1 H -CH,-~ H -
H2N 

Ho-p-CHr 
~ CF3 

1802 1 2 0 R H -CH:r~~ 
~CH20 

H2N 

.~CH2-· 
~ CF3 

1803 1 2 0 R H -CHrJt~ 
~c H2N 

1804 H3C(CH2)-0CHr 2 2 1 H -CH,-r:-~ 
H2N 
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Table 1.165 

Corripd. R~(C.H2)r k m n chirality R3 -(CH2~(CH2)qG-R6 
No. A Rs 

1805 er-0-CH:r 1 2 0 R H -CH2-N-~CF3 H -

1806 J-1:ico-OCH2- 1 2 0 A H 
?r.QSCF3 

-CH:rN-
H 

H-0 k)"' 1807 H CH:r-
1 2 0 R H -CH2-N-

H 

1808 ~C:o-CH:r- 1 2 0 R H 
~SCF3 

-CH2-N- . 
H . 

1809 _Ho-Q-CH:r 1 2 0 R H 
'frQSCF3 

~CH2-N-H 
....... ·- ···-· ·- ·-----·· 

. 1810 .~CH2"'" 1 2 0 A H 
't-QSCF3 

-CH2-N-
0 H 

c:Y-CH2-
H:SCF3 

1811 1 2 0 R H -CH2-N-
H 

1812 ~cs-O-CH:r- 1 2 0 R H 
~CF3 

-CH2-ft · 

1813 HaCCHrQ-c~ 1 2 0 R H 
'frQSCF3 

-CH:rN-
H 

1814 OJ-CHc 1 2 0 A H 
'frQSCF3 

-CH2-N-
H 

1815 11oo-6'301.- 1 2 0 R. H 
~SCF3 

-CH2-N-H 
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· Table 1.166 

A>. Compd. · (CH2)r 
No. A 1 k m n chirality 

1816 CCH3)zC~CHr 1 2 0 R 

1817 {CH3)3 c-Q-cHz- 1 2 0 R 

1818 e-0-cH:r 1 2 O A 

1819 2 0 A 

1820 
HsCC)_ 

HO-V-CH:r 1 2 0 A 

1821 2 0 A 

1822 Ho-0-CH:r 1 2 0 A 

1823 tO-CHz 1 2 0 
0 

A 

1824 cP--CHz 1 2 0 A 

1825 HsCs-Q-CHz 1 2 0 A 

1826 ~z-0-cHr 1 2 0 A 
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Table 1.167 

Compd. :>-(CH2)r k m n chirality Ra -(CH2~(CH2)qG-R6 
No. Rs 

1827 rf:J-cHr 1 2 0 R H 
'l-OOCHF2 

-CHa-N-
H -

CH3 
'l(JHF2 1828 

Ha-OCH2-
1 2 0 R H 

-CHz-N-
H 

H,~~-- .. ~ OCHF2 
1829 1 2 0 R H -CH2-N-~· 

1-laC H -

1830 "(CH3)zC~CHr 1 2 0 R H 
~CHF2 

-CH2-N- · 
H -

1831 e.-Q-a-ir 1 2 0 R H ~C(CH3)3 
-CHzN- . 

H 

. . -·. - -·----- -- --·-·- - -- -

1832 _ H3co-O-CHr 1 2 0 R H ~C(CH3)3 
-CHzN- -. 

H 

:0 2 0 R 9~C(CH3}3 1833 
CHr 1 H -CHr.N-C 

H 

1834 
HsC:O-CHr 

1 2 0 R H 9~C(CH3)3 
-CHzN-0 

·H 

1835 Ho-Q-CHz- 1 2 0 R H -CH2-~~C(CH3}3 

1836 EP-CHr 1 2 0 R H ~C(CHa)s 
-CHzN-

. 0 H 

1837 c))-CHr 1 2 0 R H ~C(CH3)a 
-CHzN-

H 
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Table 1.168 

Com pd. R>-<CH2)f k m n chirality R3 ....;(CH2~(CH2)qG-R6 
No. R Rs . 

1838 HaCs-OCHr 1 2 0 R H ~C(Cfia)3 
-CHz-N-

H 

1839 H:JC~CHz- 1 2 0 R H ~C{CHa)3 
-CHz-N- . 

H 

1840 ~CH2- 1 2 0 R H ~-{JC{CHa)3 
-CHz-N-0 I 

H 

1841 H,~,- 1 2 0 R H ~C(CH3)3 
-CH:rl'lt- ~ I 

H 

1842 ~~~ 1 2 0 R H ~C(CH:J)3 
-CH:rN-

H H3C 
·-·-···.-·· ···--· ..... ·······-··-···-··------------

1843 (CH3ncVcHr 1 2 0 R H ~C(CHah 
-CH:rN- I 

H 

1844 (~o-0-CHi- 1 2 0 A H ~~C(CHa)3 
-CH:ri;tC I 

~r 
1845 H3CC~CHz- 1 2 0 R H 

-CHrlt 
H~~ c eCH:s 

1846 ~~ .. 1 2 0 ·R H 
't-OSCF3 

. -CH2-N-
H3C H 

1847 (CH3);,o-0-~- 1 2 0 R H 
F,...QHF2 

-CHrN-
H 

1848 :c- 1 2 0 R H ~ CHz-
-CHzft 
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Table 1.169 

Com pd. R;rcCH2lr k m n. chirality -(CH2~(CH2)cfG-R6 
No. A Rs 

1849 cSJ-CH2- 1 2 0 R H -CtJrft~ 
1850 H:iCCHi-0-CHr 1 2 0 R H ~kf 

CH3 

-CHrft~ 1851 H3-0CHz- 1 2 0 R H 

1852 dJ-CHr 1 2 0 R H kf -CHrr:f 

:0- ~fi' -
1853 

CHr 1 2 0 R H -ai,rtE-(j-0 
····~--

1854 cP-CHr 1 2 0 R H 
-CH2-rt 

~ 1855 HaCCHrQ-cHr 1 2 0 R H . 
-CH2-rr 

1856 ~-0;,., 1 2 0 R H ~ -CHz-tt. 

1857 OJ-CHr 1 2 0 R H ~ -CH2-N-H -

ar-Q-CH2"" 
~ Br 

1858 1 2 0 R H -CH2-rr~ 
HzN 

~co-0-CHr 9 Br 

1859 1 2 0 R H -CH2-rr~ 
HzN 
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Table 1.170 

' 4 
Com pd. A!>-(cH )r k m n chirality R3 -(CH2~{CH2)qG-R6 · No. R 21 Rs -

:0 
· Br 

1860 1 2 0 A ~ H ~CHr~ CHr 

H2N 

... oo-0-°"" 
g Br 

1861 1 2 0 R H -CH2tt~ 
H2N 

1862 H-0-CHr 1 2 0 R 
g Br 

H -CH2-N-~ - H 
H2N 

1863 f:P-cHr 1 2 0 R 
" Br 

H -CH2-N-~ H -0 
H2N 

1864 H3cs-Q-CHr 1 2 0 R H -CH:rft ~ 
HzN 

------ -- - ~ Br- ·-····· .... --·-· ·······--· ···--·--·-

1865 ~CHz- 1 2 0 R H -CH2-ft~ 
H2N 

CH3 g Br 

1866 '"'3c-p-CHr 1 2 0 R H -clirtt~ 
HaC H2N 

~ Br 

1867 (CH3)aC~CHr 1 2 0 R H -CH2ft~ 
~N 

ccH31acVc~-
g Br 

1868 1 2 0 R H -CH2-N-~ H -
H2N 

1869 B~CHr 1 2 0 R H -CH,.-ftio 
H2N 

1870 ~co-0-CHr 1 2 0 R H -CH-N-~ 2 H 

HaN 
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Table 1.171 

Com pd. R>-(CH2)j k m n chirality R3 -(CH2~(CH2)qG-R6 -
No. R Rs 

H-0- -CH,-~ 1871 H Oi2- 1 2 0 R H 

~N . 

1872 H3C-O-CH2-
1 2 0 R H -CH,-N-~ H -

~N 

1873 Ho-0-CH:r 1 2 0 R H ~ -CH:rN-
H -

H2N 

1874 6)-CHr 1 2 0 R H -CHzJ':"g_p 
0 H:!N 

1875 ,Y-CH2 1 2 0 R H -CHzN-~ H -
H2N 

---- - - 1 ..... -········ ............. 

1876 JiaC-O-CH2- 1 2 0 R H -CH2-~~ 
~N 

1877 H,CC~CH:r 1 2 0 R H -CHz~ 
H2N 

1878 rjJ-CHr 1 2 0 R H -CHzN-~ H -
H2N 

~~.--
. I 

1879 1 2 0 R H -CH2-lf~ 
H3C H2N 

1880 CCH3>act+-Q-cHr 1 2 0 R H -CHz-J':"~ 
~N 

1881 (CH3)3c-OCH2- 1 2 0 R H -CHz-N-~ H -
~N 
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Table 1.172 

Com pd. ~>-(CH2)r k m n chirality R3 -(CH~(CH2Tq-G-R6 
No. R R 

..•. 

·. ~· 
1882 er-Q-CHr 1 2 0 R H -CH2""".(t . 

fi:!N 

1883 Hsco-Q-CHr 1 2 0 R H -CH2-r:r ~· 
Ji:!N 

H-0-
~o, 

1884 · H CH:r-
·1 2 0 R H -CH2-N-

H 
fi:!N 

1885 H3~CH2- 1 2 0 R H -CHt.-..i..p• 
H -

H2N 

1886 Ho-Q-CHr 1 2 0 R H 

'i? N02 

·-CHatf"~ 
H2N -··.· E-0' . ··-----·-----------

1887 OJ-CH2 1 2 0 R H -CH2-N- · 
H 

0 H2N 

,Y-CH:r-

. 'i? N02 

1888 1 2 0 R H -CH2-N-~ H -
~N 

1889 H3C-O-CH2- 1 2 0 R H -ot,-~~· 
H2N 

~cCHrQ-CHr 1 2 0 R 

'j? N02 

1890 H -CH2-N-~ 
H -

H2N 

tP-CH:r-

'i? N02 

1891 1 2 0 R H -CHr~~ 
H2N 

-0· -CHt-~ioo, 
1892 H3 CH2 

1 2 0 R H 

HaN 
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Table 1.173 

Com pd. R~(CH2'J" .k m n chirality R3 -(CH.Ji, T: (CH.Jq-G-R6 

No .. A R . 
. CH3 U;So, 

H3c-p:-~z- 2 0 R 1893 1 H -CHz-N'" 
H -. 

HaC HzN 

(Cti:l>2C~CHr 1 2 0 R 
~ N02 

1894 H -CH2-N'"~ 
H -

H2N 

(CH3),, c-Q-cH2- 1 2 0 R 
~ N02 

1895 H -CH2-N-~ H .. 

H2N 

~cob-CHz- 0 R 
9 

OCF3 

1896 1 2 H -CH2-N-~ H -
H2N 

1897 1-i:3Cs-O-CH2- 1 2 0 R H -rn,-W"' 
H2N 

HaccHz-0-cHa- 2 0 R 

. . bl.. OCF3 

1898 1 H -CH2-N-~ H -. 
H2N 

(CH3)aC~~H:t"' 
9 OCF3 

1899 1 2 0 R H -CH2"7ft~ 
~N 

1900 H-0-
H CH2- 1 2 0 R H -rn,-rr~"' 

HzN 

~ OCF3 
1901 ~C(CHa)rQ-cHz- 1 2 0 R H -CH:rft~. 

H2N 

t:)J-cHz- 9 OCF3 

1902 1 2 0 R H -CH2-ft~ 
H2N 

1903 (CH3'20~CHr 2 2 1 H -rn.-orip"' . H 

H2N 
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Table 1.175 

Com pd. ~>-(CH2)j k m n chirafity jq3 -(CH~(CH )aG-R6 
. No. . PRs 2 q 

1915 1-bCC-O 
H CHr 

1 2 
9 OCF3 

0 R H -CH2-~~~ 
HzN 

-0 9 OCF3 

1916 1 2 0 R H -CH2-rt~ H CH2-
H2N 

1917 H3CC-O 
H CH:r 

2 2 
9 

OCF3 

1 H -CH2-:-N-~ 
H -

H2N 

1918 -0-·H CH:r 2 2 1 rr-Q"' H -CH2-N-C 
H - . 

H2N 

~H2 9 .CF3 

1919 CHr 
2 2 1 H ·-CH:rrt~ 

H2N 

~a<,-~~ 
----- - -··· ······· .. ·--··-···· ···-· --· o-02 1920 

CHr 
2 2 1 H H . 

H2N 

o-0· kJ°F' 1921 
. CHr 

1 2 0 R H -CH2-N-
·.. H -

f-lzN 

~2 9 OCF3 

1922 
C CHr 

2 2 1 H -CH2-N-~ 
H . 

H2N 

1923 erQ-cHr 2 2 1 H -CH2-N-~SCF3 
H -

1924 H3co-Q-cHr 2 2 1 H -CH2-N-~SCF3 
H -

1925 ~CHr 2 2 1 H 
HJCF3 

-CH2-N- . 
H -
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Table 1.176 

Compd~ R>-(CH2lr ~ m n chirality R3 -(CH2)p r: (CH2fc!G-R6 

No, R . . R. 

1926 rd-CH.- 2 2 1 H 
. ~SCF3 

..... Q-i:rt.r 
H 

1927 Hc-Q-CH:r 2 2 1 H 
·· 'F:,QSCF3 

-CH2-flr 
H -

~CH2- ~CF3 
1928 2 2 1 H -CH-N-

0 2 H 

1929 ·cP-CH2- 2 2 1 H -Q-i
2
-N-'t-QCF3 

H -

1930 H:JCs-Q-CH2- 2 2 1 H 
. 'F:,QSCF3 

-CH2-N-
H -

........ --·· .......... ---- ··--·- ··----------····--------

1931 H,CCH~CHz- 2 2 1 H 
.. · ~CF3 

-CH2-flr . 
H -

1932 ~CHr 2 2 1 H 
~CF3 

-CH2-N-
H -

CH3 ~F3 
1933 ~-OCH:r 2 2 1 H 

-CH2-1t 

1934 H,~r 2 2 1 H 
~CF3 

-CH2-N-
H -

H3C 

1935 02~CH:r 2 2 1 H . ~F3 
-CH2-N-

H -

1936 H3c-Q-cH:r 2 2 1 H 
-CH2-1t 

~F3 
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Table 1.177 

Com pd. R>-(CH2)) k m n chirality R3 -(CH2~(CH2)qG-R6 
No. R Rs 

1937 (CH3)~vCHz- 2· 2 1 H 
.. ~CF3 
-CH2N- · 

H 

Br-0-CHr 2 2 1 H 
~ Br 

1938 -CH2-N-~CH3 
H -

1939 H3co-Q-cHr 2 2 1 H 
b' Br 

-CH2N-~CH3 
H -

1940 ~CH:r 2 2 1 H 
b' Br 

-CH2-N-~CH3 
H -

1941 ~~ 2 2 1 H 9 
Br 

-CH2-N-~CH3 
H -

.. .. - ·············-------·-···-··-------~-

1942 Ho-Q-CH2 2 2 1 H 
~ Br 

-CH2-r:f~CH3 

1943 OJ-CHr 2 2 1 H 
\? Br 

·· -CHaN-~CHa 
0 . H 

1944 cP-CHr 2 2 1 H 
~ Br 

-CH2-ft~CH3 

·1945 Hacs-Oo-t2- 2 2 1 H 
\? Br 

-CH2-ft~CH3 

1946 ~ccHrQ-CHz- 2 2 1 H 
~ Br 

-CH2-ft~CH3 

1947 t)J-CHr 2 2 1 H -CH,-Afo., 
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Table 1.178 

Com pd. R>ccH2>r k m n chirality R3 -(CH2~(CH2)(JG-R6 
No. A Rs . 

CH3 ~ Br 

1948 ~-OCHr 2 2 1 H -CH2-N-~CH3 
H -

CH3 
b> Br 

H3o-O-CH2-1949 2 2 1 H -CH2-~~CH3 
~c 

1950 Oz~CHr 2 2 1 H 9 
Br 

-CH2-N-~CH3 
H -

1951 H3o-OCH:r 2 2 1 H 9 Br 

-CH2-~~CH3 

1952 er-Q-CHr 2 2 1 H 
~ Br 

-CHr~~F 
... - .... -· ·····----- ....... ------··---------

1953 -~co-O-CHr 2 2 1 H 
~ Br 

-CHr~~F 

1954 ~CH:r 2 2 1 H 
~ Br 

-CH2-~~F 

1.955 4.- 2 2 1 H 
~ Br 

-CHrft~F 

1956 .· Ho-OCHr 2 2 1 H 9 
Br 

-CH2-tf"~F 

OJ-CHr 

~ Br 

1957 2 2 1 H -CH2-~~F 
0 

1958 cP-CHr 2 2 1 H 9 
Br 

-CHz-tt"~F 
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Table 1.179 

Compd. R>-(CH2)r k m n chirality R3 -(CH2)p T: (CH~-R6 
No. R R 

1959 ~cs-0-CH-r 2 2 1 H 
~ Br 

-CHz-N-~F 
H -

1960 ~ccHzQ-cHr 2 2 1 H 
~ Br 

-CH2-N-~F 
H -

1961 OJ-air 2 2 1 H 
g Br 

-CH2-N-~F 
H -

CH3 g Br 
1962 

H3-0CH2 
2 2 1 H -CH2-N-~F 

H -

CH3 
bl Br H3~Cdi2 1963 2 2 1 H -CH2-tf"~F 

~c 

.... 

1964 02*'0Cdir 2 2 1 H 
~ Br 

-CH2-N-~F 
H -

1965 H3c-Q-cHr 2 2 1 H 
g Br 

-CH2-N-~F .. H -

1966 (CH3)~~CHr 2 2 1 H 
bl Br 

-CH2-tt~F 

1967 er-0-cHc 2 2 1 H -0<.-11-~ H -
H2N 

1968 H3co-Q-CHr 2 2 1 H -O<cftg_p 
H2N 

1969 ~CH-r 2 2 1 H -O<cft~ 
H2N 
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Table 1.180 

Com pd. R>- k R3 . _;(CH2~(CH2fcrG-R6 (CH2)j m n chirality 
No. R Rs 

1970 OJ-CHc 2 2 1 H -CHr:t0 
0 

HaN 

1971 cP-CH2- 2 2 1 H -CH.-N-0 H -
H2N 

1972 ""3Cs-Q-CH2- 2 2 1 H -CH2-ft 0 
H2N 

1973 ~cHrQ-CH.r 2 2 1 H -CHrrt0 
Hi!N 

1974 H3-0~2- 2 2 1 H -CHrJt~ 
JiaN . 

.. .... ·····-- --·. ---··· ·- -· - . ---·-------------------------·-

1975 02~CH:r 2 2 1 H -CH,-~ H -
H:!N 

1976 Hao-Q-cH:r 2 2 1 H -CH,-N-0 H -
H:!N 

1977 No-Q-cHr 2 2 1 H -CHrrt0 
HaN 

1978 (CH3)2C~CHr 2 2 1 H ~ -CHrft . 

H2N 

1979 QJ-CHr 2 2 1 H &-P--CHrft F 
H2N 

1980 t)J-CHr 2 2 1 H ~ -CHrft . F 
H2N 
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Table 1.181 

Com pd. R>-(CH2~- k m n chirality R3 -(CH2~(CH2)qG-R6 
No. R Rs 

1981 Oz~CHr 2 2 1 H -CH,-~ 
HzN 

1982 No-0-CHr 2 2 1 H -a<rtt~? 
H2N 

1983 (CH3kC~CHr 2 2 1 H -a<,-l'i~ 
H2N 

1984 er-0-cHr 2 2 1 ~ H -CH2-N- . 
·H 

~N 

1985 ~co-0-CHr 2 2 1 H -a<rtt~ 
HzN 

1986 Ho-OCHr 2 2 1 H 
_:;~43-------

H -
H2N 

1987 OJ-CHr 2 2 1 H -CH,-,,_~ 
.. H -0 HzN 

1988 cY-CHr 2 2 1 H -a<,-,,_~ H -
HzN 

1989 H3c-OcH2 2 2 1 H -CH,-rr4) 
H2N 

1990 HsCCHrO-CHz- 2 2 1 H -CHrtttd 
H2N 

tO-CHr. 
~ I 

1991 2 2 1 H -CH2-~~-o 
H2 N 
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Table 1.182 

Compd. R::r. ~ccH2~(CH2)crG-R6 
(CH2)r k m n chirality R3 

No. A Rs 

1992 H,~; 2 2 1 H -cti, ... ~ H -
HzN 

02~CHr 2 1 
~ I 

1993 2 H -CH2N-~ H -
HzN 

1994 H3c-OCHr 2 2 1 H -CH:rrrK.¢ 
HzN 

1995 Nc-0-CHr 2 2 1 H ~ -CH2N- f 
H -

HzN 

1996 (CH31zC-O-CHr 2 2 1 H -CH.-&O 
HzN 

... ···- .. .. -·-·····-···--····--·--····--·-·· --

~· 
~ I 

1997 ~ CHr 2 2 1 H -'-CHz-1t~ 
~c 

HzN 

1998 er-Q-cH2 2 2 1 H 
~ . Cl 

~CH2~i.c 

1999 H3cc-Q-cHr 2 2 1 H 
~ .a 

_:_CH:rrt~ 

2000 -~CHr 2 2 1 H 
~ a 

-CHa-r:rio 

2001 ~CHc 2 2 1 H 
~ Cl 

~CH2N-~ 
H -

tP-CHz-
~ a 

2002 2 2 1 H -CH2-rr~ 
0 

202 



____ _J_ _______________________ -------·-----------------· 

-
W099/2S'86 PCT/US98/232S4 

Table 1.183 

Corn pd. R;r(CH2)j k m n chirality R3 -(CH2~(CH~G-R6 
No. R Rs 

2003 cP-CHc 2 2 1 H 
~ Cl 

-CHz-N-~ 
H -

2004 H3cs-Q-cH2- 2 2 1 H 
~ Cl 

~CH2-N-~ H -

·Cl 

2005 '"'3CCHz--O-cHr 2 2 1 H -CH2.;..ft~ 

2006- c-03 
~ a-f2-

2 2 1 H 
~ Cl 

-CH2-ft~ 

2007 ~~CH:r 2 2 1 H -CH2-rt-~ 
H -

........... ··-·· 

2008 H3c-Q-a-f:r 2 2 1 H 
~ Cl 

-CH2-rt-~ 
H -

2009 Nc-Q-cHr 2 2 1 H 
~ Cl 

-CH2-rr~ 

2010 (CH3l2C~CHr 2 2 1 H 
~ Cl 

-CH2'"""ft~ 
CH3 

~ Cl H3~CH2-2011 2 2 1 H 
• -CH2ft~ 

H3C 

2012 s-0-CHc 2 2 1 H 
~ Br 

-CH2-ft~C1 

2013 H3co-Q-cH:t"" 2 2 1 H k:S--CH2~ Cl 
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Table 1.184 

Com pd. · R~(CH2)j k m n chirality ... -ccH XccH~G-R6 · 
No.·-- .A . 2PRs q 

H-OCHr 2 2 1 
. 

H -CH2-N-~CI 2014 -
H -

~CHr ~ Br 
2015 2 2 1 H -CH2-ft~C1 

0 

2016 cP-CH2- 2 2 1 H fJ-0--CH2-Jf . Cl 

2017 ~cs-O-CH2 2 2 1 H ~ -CH2ft Cl 

2018 H,CCH~CHr 2 2 1 H 
~ Br 

-CHrrtX-0-CI 

- ....... ··-··· ·-··--·---···---------

2019 t)J-CHc 2 2 1 H ~ -CH2-f:t Cl 

CH3 9 
Br 

-2020 H3c-O-CH2- 2 2 1 H -CH2-ft~Cl 

2021 02~CHr 2 2 1 H ·~ -CH2-N- Cl 
H· 

2022 Hso-OCHr 2 2 1 H 9 
Br 

-CH2-N-~CI 
H -

2023 No-Q-cHr 2 2 1 H 9 
Br 

-cH2ft~CI 

2024 (CHa)zC~tir 2 2 1 H 9 
Br 

-CH2-N-~CI 
H -
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Table 1.185 

R~(CH2~-
. 4 

Com pd. k m n chirality -(CH~(CH~"'"'.R6 
_.·No. A . PR5 q 

2025 H,~:.. .. 2 2 1 H 
~ Br 

~CHcN-~C 
~c 

, H -

2026 ~a<,- 2 2 1 ·H 
~ Br 

-CH2-~~a 
Cjj> Br 

20.27 s-O-CH2- 2 2 1 H -CH2-ftip 

HaN 

~ Br 
2028 ~co-0-CH-r 2 2 1 H -CH2-tf~ 

H2N 

Ho-Q-CHz- 2 1 ~· 2029 2 H -CH2-N-
. H 

HaN 
· ·· ·-······ Br .. ----~ --·-------------·--· , .. 

2030 eP-CHr 2 2 1 H -CHz-N-g__p . H 
0 

HaN 

cP-~r 
~ Br 

2031 2 2 1 H -CH2-rt~. 
HaN 

t):}-CHr 
~ Br 

2032 2 2 1 ~ H -CH2-:r~ 
HaN 

CH3 ~ Br 
2033 ~c-0-CHc 2 2 1 H -CH2-N-ip 

H -
H2N 

2034 02~CHz- 2 1 
~ Br 

2 H -CH2-N-~ . H 
H2N 

2035 ~c-0-CHr 2 2 1 H 

~ Br 

-CHcft~ 
H2N 
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Table 1.186 

Compd. R>-. -(CH2~(CH2)trG-R6 (CH2)j- k m ·n chirality R3 
No. R . Rs 

Nc-Q-CHr 

~ Br 

2036 2 2 1 H ~CH2-rf"d-0 
H2N 

CH3 ~ Br 

H3c-p-CH2-2037 2 2 1 H -CH2-N-~ H -
H3C H2N 

-0~.- 2 2 1 

~ Br 

2038 H '· -CHcN-~ H . 
H2N 

2039 H3c-Q-CHr 2 2 1 H 
b> 

-CHrN-C-,<J 
H CN 

2040 H3c-O-CHr 1 2 0 A H 
Cj? Cj)H - OH 

~CH:rjtC-6:-0 
··-· ··-·-· --·-··-··---------------

2041 Hsc-0-CHr 1 2 0 A H 
9 CfCH . 

-CHrtf"C-&b 

2042 Hsc-Q-CHr 1 2 0 R H i~' -CH:rN-0 
H 

H,C 

~ CH3 

2043 Hso-Q-CHr 1 2 0 R H -CHt-ftC-CHrQ 

CH3 

2044 ~ CHr 1 2 0 R H -CHr~~-0--0 
Cl-13 

~~r -CH2-N-~ 
2045 1 2· 0 R H H ~I . Hti 

Cl-13 ~ 

~· 
. Ii> 

2046 CHr 1 2 ·O R H -~~ire) 
Ht-j 

CH3 
cf-

206 



-
W099/25686 PCT/US98/23254 

Table 1.187 

R;r(CH2)r 

. 4 . 

Com pd. k m n chirality R3 -(CH~(CH2)qG-R6 
No. R Rs 

~CH,-
0 

2047 1 2 0 R H ~ CH3 zCH3 

~ 
'i? 

2048 CHr 1 2 0 R H 
-CH2-r:r:p 

CH3 H~OCH2':Ha 

~~-- ~~ 2049 1 2 0 R H 
H H3 

H . 

a-!3 H3 

2050 H3')j- 1 2 0 R 
~ CF3 

I CHr H -a-Irr+~ H . 

Hab- ~ CF3 
2051 . . CH:r 1 2 0 R H 

-CHrN-K.-0 
H - . ····-··-··-···-· ____ .. __ ······-··--·· -------.-· 

2052 "t(-CH,- 2 2 1 H -CH,,-N-~ 
H . -

OCH2CH3 H2 N 

2053 Q-c~cHr 2 2 1 H -CH,,-ft~ 
HzN 

2054 H,=8-CH.- 2 2 1 H -CH,-ft~ 
H2N 

H,Q- -CH,-N-~ 2055· Oi;r 2 2 1 H 
H -

OH HzN 

2056 "t(-CH,- 2 2 1 H -CH,-ft~ 
F HzN 

2057 Ha~.- 2 2 1 H -O!rft~ 
H2N 
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Table 1.188 

Com pd. R1 
-(CH2)p T: (CH2)q-G-R6 a>-<CH2)r k m n chirality R3 

No. R R 

2058 >\,~Ho 2 1 ~ CH2 
2 H -CHrN-

_H 
H2N 

2059 0-o-0-cH~ 2 2 1 H ·~ -CHrrf F 

H2N 

2060 =b-H3 CHr 2 2 1 H -<>irlt~ 
OCH3 ~N 

(}.'' -Oir:t~ 2061 
CHc 2 2 1 H 

H2N 

2062 -Hsco-0-CHc 2 2 1 ·~ H -CHrrt F 
H2N -- . ···- ------------·---·--··-

>\,~ -Oirft~ 2063 HsO CHr 2 2 1 H 

~co H2N 

2064 -OCHr 2 2 1 H -Oi.-rrl? 
H2N 

2065 HaCC-0-c 
HaCCH2 - . H:r 2 2 1 H --Oir-ft~ 

fi:!N 

0-:-? ·~ 2066 2 2 1 H -CHrft F 

H2N 

2067 (H3C)2CHcttz-Q-cHr 2 2 1 H -Oi,-~ 
H2N 

2068 :0-0i,- 2 2 1 H -Oi.-r:-~ 
H2N 

208 
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Table 1.189 

Compd. R>-(CH2)J k m n chirality R3 -(CH2~(CH2)qG-R6 
No. R Rs 

:tr ~ 2069 2 2 1 H -CtirN- F 
Hs Ct-Ir H -

H2N 

2070 Q-CHc 2 2 1 H -a<,-rr~ 
OCHs H2N 

2071 H3ccrQ-cH2- 2 2 1 H -C>l,-tt~ 
OCHs H2N 

2072 IH..C)2C~li,r 2 2 1 H -C>l,-N-~ H -
H2N 

2073 0-CH 2 2 1 ~CH,-~ b-~Hz- H 

.. . l-:l2N . ·-· ··-· ... ---------·--·----- --

2074 H3c-O-b- 2 2 1 H -CH,-N-~ 
CHr H -

H2N 

2075 ~q_<>l, 2 2 1 H -C>l,-tt~ 
F H2N 

F -C>l,-tt~ 2076 rC}-cH 
2 2 1 H r 

H2N 

2077 Q-<>lr 2 2 1 H -C>l,-N-~ H 
OH H2N 

2078 
H3CCH20 

CHI!"" 
2 2 1 H -C>l·tt~ 

H2N 

2079 0-:-0--c 2 2 1 H -Oir:i-~ Ha Ha-
H2N 
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Table 1.190 

Com pd. R>(CH2)j- k m n chirality R3 -(CH~(CH )aG-R6 
No. A . p 5 2q 

. R . 

2080 °°'.:O- 2 2 1 H -CHr.,._~ 
f"3 CHz- H . 

H2N 

2081 :0-CH.- 2 2 1 . H -CHr.,._~ H -
H2N 

2082 Hsco-O'CH.- 2 2 1 H -CHrtr~ 
H2N 

""op- g_p· 2083 H CH:r 1 2 0 R H -CHrrf 
Br H2N 

2084 ~ H CH:r 1 2 0 R H g_p· -CHrft · 
H3CO H2N ·· ····---·-- -···--··-·-·-·-·----·-·-

OH g_p· 2085 ~co-(}-cH2- 1 2 0 R H -CHrrf 
H2N 

oo-C}CH,- ~· 2086 1 2 0 R H -CHr(t 
H2N 

~ CF3 

2087 (HsC)a-0-C!-'2- 1 2 0 R H -CHrft~ 
~N 

2088 tHa~>~iv-Q-CHz- 1 2 0 R H ~· -CHr(t° · 
H2N 

F 

-Cllr .... ~· 2089 -OCH~ 1 2 0 R H H -
H2N 

2090 Q-o-Q-cHr 1 2 0 R H -CHrtrtef' 
~N 

.·-. 

210 
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Table 1.191 

R~(CH2)r 
4· 

Com pd. k m n chirality R3 -(CH2>J;-(CH2)(rG-R6 

No. A Rs 

a-Q-CH-r 

( · 'l..QCH2CH3 

2091 2 2 1 H 
-CH-N-!:o C R 

(~ 'LQ~c~ 

a-Q-CH-r 
-o+-N-

2092 2 2 1 H ~i) 

2093 a-Q-CH-r 2 2 1 H 
(R) 'l.ef H,C;"' 

-Cl+N-
! H 
CH2C¥C~ 

a-Q-CH-r 
(R . ~OiaCH3 

2094 2 2 1 H -CH-I+ 
i H 

CH2~ . ) 

2095· a-0-CH-r 2 2 1 H 
(~ g_QH,C;"' 

-Cl+N-
! H -
C(C~)3 -..... ·- ... ·-··--------· ..... - .. - . ·~ - -

2096 a-Q-CH:r 2 2 1 H 

(R ~~CHs 
-CH-I+ 

!Ha-D 

2097 a-Q-CH:r 2 2 1 
(R) ~CH,C;H, 

H _;Cl+N-
I H . 
CH2CH2CH3 

2098 a-Q-cH:r 2 2 1 H 

(R ~~CHs 
-CH-I+ 

i H · 

6Ha:Uc1 

2099 a-0-CH:r 2 2 1 H 

() g_QCHrC~ 
-CH-~ 

! H 

0 

2100 a-Q-CH:z 2 2 1 H 

(R ~~CH3 
-CH-.r 

! H 
C1-'2.::o:oCH3 

a-Q-CH:z 
(R ~C'"'2Cfia 

2101 ·· 2 2 1 H -CH-~ . 
i H . · .. 

CHa.:0:9CH2-0 
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Table 1.193 

Compd. R;r(CH2)r k m n chirality R3 -(C~~C~R6 
No. R R 

-0- ·~ 2113 2 2 1 H -CHrft 
H3C CH:r-

H2N 

H2N -otr,._~ 2114 H3~CH:r- 2 2 1 H 
H -
~N 

2115 a-0-CHr 2 2 1 H 
(" F,...QCK,PH, 

-Ct+N-
! H 
CH(CH3}2 

2116 crQ-CHr 2 2 1 H 
'" E...QK,PH, 

-?t+N-
- H 
CH(CHa)CH2C!-ta 

a-Q-cHr 

( ~-00CH2CH3 

2117 2 2 1 H -CH-N-C 
1 H N..i 
CHi!:-\: - --··-- NH -- ___ ·-·- ------·----- ---

H:O-CH:r-
~' 2118 1 2 0 R H -CHrN-

H -
H2N 

2119 ·H-OC>tc W;)' 1 2 0 R H -CHrN-
H 

Hi!N 

2120 ~OA,-
~ CF3 

1 2 0 R H -CHrN-~ H . 
H2N 

2121 ~~--
~ CF3 

1 2 0 R H -CHrN-~ H -
Hi!N 

2122 a-d-otr ~· 1 2 0 R H -CHrN-
H -

H2N 

2123 - eo-ai.- 1 2 0 .R ~· H -CHrft __ 

N02 H2N 
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Table 1.194 

Com pd. R>-(CH2)r k m n chirality R3 -(CH2~(CH2"1G-R6 
No. R ·. Rs 

2124 ~ CHr 1 2 0 

~ CF3 

A H ~CHrft~ 
H2N 

2125 ;o . -~ CHr 1 2 0 A H -CHrN-
H ~· 

H2N 

2126 -0-H3 • CHr 
1 2 0 R H -CHrr:f g_p· 

H2N 

0-CH,- 0 .R E-0' 2127 1 2 H -CHrN-
H -

NH2 ~N 

83.<?;oCHr 1 0 R 
~ CF3 

2128 2 H -CHrN-~ 
H -

.. ... 
Hi!N . ............ - ···-···--·-·----········----

::0 ~· 2129 1 2 0 R H -CHrN- . 
H3 CHr H -

H2N 

2130 ~air 2 2 1 H -CH,-~ H -
H2N 

2131 ~-- 2 2 1 H -CH,-r+-~F H 

ais H2N 

a-0- g_p· 
2132 1 2 0 R H -CHrft 

CHr 
~N 

~:o ~· 2133 air 1 2 0 R H -CHrft 

H2N 

~--
i CF a 

2134 1 2 0 R H -CHrft~ 
N(C~}.i ~N 
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Table 1.195 

Corn pd. R>-(CH}.-
Q4 

k m n chirality Rs """".(CH2}pf:-(CH2)(rG-R6 

No. R 21 Rs 

2135 0<-0 
H3C CHr 1 2 0 R H -CHrit U;)' 

H2N 

~-0 
~ CF3 

2136 1 2 0 R H -CHritip H3 CHr 

1-f:!N 

CH3 ~ CF3 

2137· . ct-()-CHr 1 2 0 R H -CHrit~ 
1-f:!N 

o~ R W;S' 2138 1 2 0 H -CHrN-
H -

CH3 1-f:!N 

2139 ~~~ . I· CH:r 1 2 0 R H -CHrN-
H ~· 

CH3 H2N .. . -· --·· ·--··-·-· ---- -

·~ -0<,-tj-~ 2140 . CH2- 2 2 1 H 

NH2 H2N 

2141 ~ 2 2 1 H -0<,-,..~F 
H CH2- H . 

H2N 

2142 :-0- 2 2 1 H -0<,-:f~ CH2-
H2N 

2143 b.Q-cHr 2 2 1 H -O<rtj-~ 
Hllt~CH3 

0 H2N 

Hs:O-CHr 

~ CF3 

2144 2 2 1 H -CHr~io 
H2N 

2145 H::.OCH:r 2 2 1 k;)' H -CHrN-
H 

H2N 
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Table 1.196 

Com pd. ·~>-(CH2)r k m n chirality R3 -(CH2>J.;(CH2)qG-R6 
No. R . Rs 

~a<,- . b> CF3 

2146 2 2 1 H -air~~ 
NH2 H2N 

9 ···~ f-1:30-C-NH 
2147 

f-1:3co-b-CHc 
2 2 1 H --cHrN- · F 

H -
H2N 

Q . 4)-· H30-C-NH 
2148 

Ho-b-Ct-f:r 
·2 2 1 H -CHrft F 

H2N 

·.~ ~· 2149 H CH:r 1 2 0 A H -CH:r-N-
H -

HzN 

Q ~ CFs 

2150 
~0-C-NH 

1 2 0 R H -CHrtfX-p Cli-b-CH:r H2N ·· ·· ... ·-··-··- ····· . ---------

bQcHr 9 CF3 

2151 1 2 0 R H -CHrtt~-0 
HN'!('"CH3 

0 H2N 

Q U;S' ~O-C-NH 
R 2152 H:3co-b-Clia- 1 2 0 H -CHrfr 

H2N 

Q tj> CF3 

2153 ~0-C--b- 1 2 0 R H ".""CHcN-~ 
H:3C CHr 

. . H 

H2N 

Q ~ CF3 

2154 
Hs0-0--NH 

2 2 1 H -CHcfr~ 
HsCo-b-CHz-

H2N 

Q ijl CF3 

2155 
H30-C-NH 

2 2 1 
.Ho-b-CHr 

H· -CHcN-~ 
H . 

H2N 

2156 ~CH 2 2 1 
\j> CFs 

r H -CHcN-~ 
HN'g-CHa 

H 
H2N 
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Table 1.197 

. Compd. R>-(CH2)j- k m n chirality R3 -{CH.4<CH,,)q-G-R6 

No. R ... R 

..,-0-~r·. 
~ CF3 

2157 1 2 0 R H -CHrft~ 
H2N 

H30-NH . ~ CF3 

2158 H-OCH2-
1 2 0 R H -CHrr:f~ 

H2N 

HsO-NH -CH,-~ 2159 Hs~CHr 2 2 1 H 

H2N 

HsO-NH -CH,-N-K-? 2160 ··Ho-b-CH2- 2 2 1 H H . 
H2N 

HsO-NH -CH,-r:-K-? 2161 C~CHr 2 2 1 H 

........... H2N .... .. -·-· -- . - ·- -·· . ·-~ . 

H30-NH ~ CF3 

2162 H~~CH2- 2 2 1 H -CHt""N-~ H -
Hi!N 

HaO-NH fr CF3 

2163 
Ho-b-CH2-

2 2 1 H -CHt""rfK--0 

H2N 

pi3 9 CF3 

2164 
O-CH2-

1 2 0 R H -CHt""r:tK--0 

H2N 

H 9 CF3 

2165 (~cHr 1 2 o. R H -CHt""tf"~ 
N H2N 

(~CHr 
~ CF3 

2166 1 2 0 R H -CH2r:td-O 
N 

~N 

°'"H 

~ CF3 

2167 0-CH:r 1 2 0 R H -CH2tf"~ 
H2N 
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Table 1.198 

Col'Tlpd. A> :__(CH2~(CH2)qG-R6 (CH2)j k m n chirality Rs 
No. R· Rs . 

·-.)}~ 1 2 0 R &-0' 2168 CH:r H -CHrN-
H 

Hae' CHa H2N 

c-0' {j> CF3 

2169 Hs 9H- 1 2 0 R H -CHrrt~-0 
. CH3 H2N 

9 9 CF3 

2170 1 2 0 R H -CHrrt~ 
N 

()-cHz- H2N 

2171 Hs~ 
.. H CHr 1 2 0 R H ~· -CH2N-

H -
HzN 

Ha):{- ~ CFs 

2172 
CH:r 

1 2 0 R H -CH2ft~ F3~ CH3 
...• - H2N · -- ··--·--·-·-···-- ------·--·----

t"'"l 

~· \{Q_ R 2173 1 2 0 H -CHrN-
H 

CH3 HzN 

~ 
~ CF3 

2174 
B CH:r-

1 2 0 R H -CHrN-d-0 H -
H2N 

~~ &-0' 2175 Hsce>-( CH:r 1 2 0 R H . -CHrrf 

HzN 

~CHc R 
9 CFs 

2176 1 2 0 H -CHrN-~ . H 
Hae' H2N 

~Q 9 CF3 

2177 CH:r 1 2 0 R H -CHrrf~ 
CH20H HzN 

p 

""9' ·Ho~ R 2178 1 2 0 H -CH2tfO 

H CHr HzN 
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Table 1.199 

Compd. R:>-(CH2)) k m n chirality Rs -(CH2~(CH2)qG-R6 No. R Rs 

. 9-cHr \> Cfs 
2179 1 2 0 R H -CHrrtK-0 

~c-ff 
0 H:!N 

~ CF3 

2180 cr-O-<CH2):r 1 2 0 R H -CH:rrtd--0 
H:?N 

H5C°C:r v CF3 

2181 CHr 1 2 0 R H -CH:rN-~ 
H H -

H2N 

2182 ~~CHr 1 2 0 R 
\> CF3 

H -CH2-.N-K-p 
H -

H2N 

tb-CHr 1 2 0 R 
~ CF3 

2183 H -CH:rN-~ H -
... ··-·- . H2N. . . ·-·-···- .... 

2184 t..Q-cHr 2 2 1 H -Oi..-N-~ 
H -

H2N 

2185 ~CHr 2 2 1 ~· H -CH:rN-
H -
~N 

H 

~· 2186 
. '-0-CHr 

2 2 1 H -CH:rN-H -
~N 

2187 -0- 1 2 0 R 4;S' H -CHrN-H CHr H 
H2N 

2188 b-0-CHr 2 2 1 
~ CF3 

H -CH:rN-d--0 H . 
~N 

ro-CHr 

\> . CF3 

2189 1 2 0 A H -CH:rft~ 
~N 

219 
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Table 1.200 

Com pd. R~(CH2)f- k m n chirality R3 -(CH2~(CH2)crG-R6 No. R Rs 

H 

-a<.-r:-~ 2190 ~ 2 2 1 H 
CH2 

HzN 

H 9 CF3 

~ 2 2 1 2191 H -CH2f\rd-O 
CHz- . H 

~N 

H . ·. ~ CF3 

2192 ~Cliz 2 2 1 H -Cli2~~-o 
H2N 

~H· -a<.-r:-~ 2193 
b:.b-CH2 

2 2 1 H 

Ji:!N 

H:o ·. ~· 2194 H30 CH2 
2 2 1 H -CH2r+ 

H 
H2N· · ·-- ·-···- ·- ··----------·-----· .. ------

c-0-
fj> CF3 

2195 ' 2 2 1 H -CH2~~-o CHr 
H2N 

H3C-NH fj> CF3 

2196 
H3c-b-CHr 

1 2 0 R H -CH2-r+~ 
H -

H2N 

HsC-NH U;S' 2197 H3~CH2 1 2 0 A H -CHz-r+ 
·H 

H2N 

HsC-NH 9 CF3 

2198 
cr-Q-cH2 

1 2 0 R H .. -CH21t~ 
H2N 

HsC-NH ~ CF3 

2199 
Hsc-b-CH2 

2 2 1 H -CH2-itd-O 

H2N 

fi:3C-NH ~ CFs 
22·00 ~CHr 2 2 1 H -CHz-:t~ 

~N 
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Table 1.201 

Compd. -R :>-ccH2)j- k m n chirality Rs -(CH~(CH,Jq-G-R6 
No. R R 

HsC-NH ~ 2201 
H3C-b-CH:r 

2 2 1 H -CH:r:t F 

HzN 

H ~ CF3 

2202 ~ 1 2 0 R H -CHrft~ 
CH:r 

HzN 

2203 ~CH:r 2 2 1 H -~~· H -
H2N 

CH3 ~ CF3 

2204 -OCHr 2 2 1 H -CHrft~ 
H:?N 

2205 cr-O~r 2 2 1 H -a<rrt~ 
... -·· ----··· -- ... - ...... _____ --------------- ··--- ... ---·-·-·----- ----·-"-----HzN ... --- --·------·-----·------- -----·-· --------------

CH3 ~· 2206 
Ho-Q-CH:r 

2 2 1 H -CH;rl'r 
H -

H2N 

~3 -a<,-rt~ 2207 a-ir 2 2 1 H 

HzN 

-OCH3 ~ CF3 

2208 CHr 2 2 1 H -CHrttK-0 

H2N 

a-(}°'' -a<,-~~ 2209 CHr 2 2 1 H 

H2N 
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The present invention can also use acid addition salt of the cyclic amine 

compound wheJ:e such acids include, for example, mineral acids such as 

hydrochloJ:ic acid, hydrobromic acid, sulfuric acid, phosphoric acid, carbonic 

acid, and the like, as well as oJ:ganic acids such as maleic acid, citJ:ic acid, 

5 malic acid, tartaric acid, fumaric acid, methanesulfonic acid, trifluoJ:oacetic 

acid, formic acid, and the like. 

FuJ:the:cmore, the present invention can also use a c1-C~ alkyl addition 

salt of the cyclic amine compound, such as 1- (4-chlorobenzyl)-1-methyl-4-

10 [{N-(3-trifluoromethylbenzoyl)glycyl}aminomethyl)piperidinium iodide, where 

such alkyl include, for example, a methyl, ethyl, n-propyl, n-butyl, n-pentyl, 

n-bexyl, n-heptyl, n-octyl, isopropyl, isobutyl, sec-butyl, tert-butyl, 

isopentyl, neopentyl, te.rt-pentyl, 2-methylpentyl, 1-ethylbutyl, and the like, 

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

15 examples for counter anion of the ammonium cation, a halide anion such as fluoride, 

chloride, bromide or iodide can be listed. 

20 

The present invention may use racemates and all possible optically acti:Vfi!l __ 

fo.cm.s of the compound represented by the above formula (I). 

compound represented by the above general fo.rmula (I) can be synthesized 

by any of the general p?:eparations given below. 

(Preparation 1) 

A preparation which call foz treating one equivalent of a compound 

25 J:epresented by the formula (II) below: 

(II) 

{where R1 , 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 

30 the foJ:mula (III) below: 

(ID) 
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(where R4
, R\ R6

, G, p, and q are the same as defined respectively in the above 

formula (I)}, or its reactive derivative, either in the absence or presence of 

solvent. 

The reactive derivative for the carboxylic acid in the above formula (III) 

5 include highly.reactive carboxylic acid derivatives, which are usually used in 

synthetic organic chemistry, such as acid halides, acid anhydrides, mixed acid 

anhydrides. 

10 

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

dehydrating . agent.. such as molecular sieve, coupling reagent such as 

dicyclohexylcarbodiimide (DCC), N-ethyl-N'-(3-

dimethylaminopropyl)carbodiimide (EDCI or WSC), carbonyldiimidazole (CDI), 

N-hydroxysuccinimide (HOSu), N-hydroxybenzotriazole (HOBt), benzotriazol-1-

yloxytris(pyrrolidino)phosphonium hexafluorophosphate (PyBoP•), 2-(lH­

benzotriazol-1-yl)-1,1,3,3-tetramethyluronium hexafluorophosphate (HBTU), 

15 2-(lH-benzotriazol-l-yl)-1,1,3,3-tetramethyluroniumtetrafluoroborate (TBTU), 

2-(5-norbornene-2,3-dicarboxyimido)-l,l,3,3-tetramethyluronium 

tetrafluoroborate (TNTU), O-(N-succinimidyl)-1,1,3,3-tetramethyluronium 

tetrafluoroborate (TSTU), bromotris (pyrrolidino)phosphoni':1~_l:_l~.X.~~!:-~-~:~:ph~-~--=--··-· __ _ 

phate (PyBroP9
), and the like, or base including inorganic salts such as potassium 

20 carbonate, sodium carbonate, sodium hydrogencarbonate, and the like, amines such 

25 

30 

35 

as triethylamine, diisopropylethylamine, and pyridine, and the like, or polymer 

supported bases such 

(morpholinomethyl)polystyrene, 

vinylpyridine), and the like. 

(Preparation 2) 

as (piperidinomethyl)polystyrene, 

ldiethylaminomethyl)polystyrene, poly(4-

A preparation which calls for treating 1 equivalent of an alkylating 

reagent given by the formula (IV) below: 

R1 
)-(CH2}j-X 

R2 
(IV) 

{where R1
, 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 con-pound represented by the formula (V) 

below: 

228 
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(V) 

{where R3
, R4

, R"', R•, G, k, m:, n, p, and q are the same as defined respectively 

in the above forrnula (I)} either in the absence or presence of solvent. 

Such reactions can be more smoothly run if a base similar to that used 

5 in the above preparation 1 is present. In addition, the reactions in these 

preparations can also be promoted by iodide such as potassium iodide, sodium 

iodide, and the like. 

In the above formulas {IV), X represents a halogen atom, alkylsulfonyloxy 

group, arylsulfonyloxy group. Such halogen atoms include preferably chl.orine, 

10 bromine, and iodine atoms. Suitable specific examples for the alkyl.sulfonyloxy 

groups include rnethyl.sulfonyloxy, trifluoromethylsulfony1oxy group, and the 

like. A preferred specific example for the arylsulfonyloxy group includes a 

tosyloxy group. 

15 -(Preparation 3) 

A preparation which calls for treating 1 equivalent of an aldehyde 

represented by the formula (VI) below: 

R1 
)-CCH2)j-1-CHO 

R2 
{VI) 

20 {where R1 and R~ are the same as defined respectively in the above foi:mula (I); 

j represents 1 or 2} or the formula (VII) bel.ow: 

(VII) 

25 {where R1 is the same as defined in the above formula (I); j represents OJ, 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 gene.rated by catalytic hydrogenation using a 

80 catalyst containing a metal such as palladi\.irn, 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 t~e like. 

(Preparation 4) 

A preparation which call for treating one equivalent of a compound 

5 represented by the fo:nnula (VIII) below: 

(VIIl) 

{whereR1 , R2 , R3 , R4
, Rs, R1

, j, k,.m,_n, pandqarethesameasdefinedrespectively 

in the above formula (I)} with 0 .1-10 equivalents of a carboxylic acid or sulfonic 

10 acid represented by the formula (IX) below: 

HO-A-R6 (IX) 

{where R6 is the same as defined in the above formulas (I); ~A0 represents a 

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

absence or presence of solvent. 

The reactive derivative for the carboxylic acid or sulfonic acid in the 

above formula (IX) include highly reactive carboxylic acid or·sulfonic acid 

derivative, which are usually used in synthetic organic chemistry, such as acid 

20 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. 

25 (Preparation 5) 

30 

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-R6 (X) 

. {where R6 is the same as defined in the above formulas (I)); Z represents a oxygen 

atom or sulfur atom}, either in the absence or presence of solvent. 
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(Preparation 6) 

A preparation which calls for treating 1 equivalent of a compo:und 

represented by the fo.rmula (XI) below: 

(XI) 

in the above formula (I) I; "A" repres.ents a carbonyl group or sulfonyl group} 

with 0.1-10 equival.ents of an amine represented by the formula (XII) below: 

(XII) 

{where R' is the same as defined in the above formula (I)),' either in the absence 

or the presence of solvent. 

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

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

in the above preparation 1. 

If the substrates submitted to each of the above preparations contains 

a subs ti tuent which reacts under each reaction condition or is thought to 

20 adversely affect the reaction in general in synthetic organic chemistry, that 

functional group can be protected by a known suitable protecting group followed 

by the reaction of the above preparations and deprotection using a known procedure 

to obtain the desired compound. 

Furthermore, a compound of the present invention can be prepared by the 

25 further conversion of the subs ti tuent ( s) of the compound, prepared with the above 

preparations 1-6, using known reactions which are usually used in synthetic 

organic chemistry, such as alkylati·on, acylation, reduction, and so on. 

Each of the above preparations may use solvents for the reaction such 

as halogenated hydrocarbons such as dichloromethane, chloroform, and the like, 

30 aromatic hydrocarbons such as benzene, toluene, and the like, ethers such as 

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

· aprotic polar solvents such as dimethylformamide, dimethyl · sulfoxide, 

ac~t·onitrile, and the like, alcohols such as methanol, ethanol, isopropyl alcohol, 

and the like. 
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The reaction temperature in either of the.preparations should be in the 

range of -78 °c - +150 •c, preferably 0 °c - 100 °c. After completion of the 

reaction, the usual isolation and purification operations such as concentration, 

filtration, extraction, solid-phase extraction, recrystallization, 

5 chromatography, and the like may be used, to isolate the desired cyclic amine 

compound represented by the above fo.rmula {I). These can be converted into 

pha.rmaceutically acceptable acid addition salt or C1-Cii alkyl addition salt by 

the usual method. 

10 Potential Industrial Utilities 

The chemokine receptor antagonist, which contain the cyclic amine 

compound, its pharmaceutically acceptable acid addition salt or a 

pharmaceutically acceptable Ci-Cs <!-lkyl addition salt of this invention, which 

inhibits chemokines such as MIP-la and/or MCP-1 and the like from action on target 

15 cells, are useful as therapeutic agents and/or preventive preparation for 

diseases such as atherosclerosis, rheumatoid arthritis, psoriasis, asthma, 

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

fibrosis,_ myocarditis, I:iepa~itis_, pancreatitis, sarcoido~is, Crohn' s disease, _______ _ 

endometriosis, congestive heart failure, viral meningitis, cerebral infarction, 

20 neuropathy, Kawasaki disease, sepsis, and the like, in which tissue infiltration 

of bloodmonocytes, lymphocytes, and the like plays a major role in the initiation, 

progression, and maintenance of the disease. 
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Examples 

The present invention is now specifically described by the following 

exalllPles. :. However, the present invention is not .limited to these compounds 

described in these examples. Compound numbers in these examples represent 

5 numbers attached to these compounds li~ted as suitable specific examples in 

Tables 1.1-1.201. 

10 

Ref e~ae Example 1: P:z:epa:r:ati.on of 3-Amino-1-(4-
chlo:obenzyl)pyr:z:ol:icline dihyc:l:z:ochlo:~de. 

4-Chlorobenzylchloride (4.15g, 25.B:mmol) and.;Pr2NEt (6.67g, 5l.6mmol) 

were added to a solution of 3-{ (tert-butoxycarbonyl)amino}pyrrolidine (4.81 g, 

25.8 mrnol) in DMF (SO mL). The reaction mixture was stirred at 70 DC for 15 

hand the solvent was removed under reduced pressure. Recrystallization (CH3CN, 

50 mI,> provided the desired material, 3- I tert-butoxycarbonyl) amino-1- ( 4-

15 chlorobenzyl)pyrrolidine as a pale yellow solid (6.43 g, 80.2%:): 1H NMR (CDC13 , 

300MHz) 61.37 (s, 9H}, 1.5-1.7 (br, lH), 2.1-2.4 {m, 2H), 2.5-2.7 (m, 2 

H), 2.83 (br, lH), 3.57 (s, 2H), 4.1-4.3 (hr, lH), 4.9-5.l (br, lH), 7.15-7.35 

(br, 4 H); The purity was determined by RPLC/MS (98%); ESI/MS m/e 31LO -(~+H,· · ---·----------­

C16H21ClN202) • 

20 A solution of 3-(tert-butoxycarbonyl)alnino...:1-(4-

chloroben:zyl)pyrrolidine (6.38 g, 20.5 mmol) in CH30H (80 mL) was treated with 

1 N HC1-Et20 (100 mL) and was stirred at 25 De 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-l-(4-chlorobenzyl)pyrrolidine 

25 dihydrochloride as a white powder (4.939 g, 84.9%): 1H NMR (d6-DMSO, 300 MHz) 

03.15 (br, 1 H), 3.3-3.75 (br-m, 4 H), 3.9 (br, l HJ, 4.05 (br, l H), 4.44 (br, 

lH), 4.54 (br, lH), 7.5-7.7 (m, 4H), 8.45 (br, lH), 8.60 (br; lH); The purity 

was determined by RPLC/MS (>99%); ESI/MS m/e 211. 0 (~+H, C11H16ClN2 ). 

30 

35 

Optically active (R)-3-amino-l- (4-chlorobenzyl) pyrrolidine dihydro­

chloride and (S)-3-amino-1-(4-chlorobenzyl)pyrrolidine dihydrochloride were 

also prepared pursuant to the above method using the corresponding reactant 

respectively. The products showed the same 1H NMR with that of the racemate. 

1: Prepa:r:at:ion of 3-(N-Benzoylglyayl)amino-1-(4-

chlorobenzyl)pyrroli.dine (Compound No. 1). 

N-Benzoylglycine (9.9 mg, 0.055 mmol), 3-ethyl-1-(3-

(dimethylaminopropyl}carbodiimide hydrochloride (EDCl) (10.5 mg) and 1-
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hydroxybenzotriazole hydrate (HOBt) (7.4 mg) were added to a solution of 3-

amino-1-(4-chlorobenzyl)pyrrolidine dihydrochloride (14.2 mg, 0.050 mmol) and 

Et3N (15.2 mq) in CHCl3 (2.S mL). The reaction mixture was stirred at 25 •c for 

16 h, washed with .2 N aqueous NaOH (2 mL x 2) and brine 11 mL). After filtration 

5 through a l?TFE membrane filter, the solven~ was removed under reduced pressure 

toafford3-(N-benzoylqlycyl)amino-1-(4-chlorobenzyl)pyrrolidine [compoundNo. 

1) as a pale yellow oil { 17. 1 Dig, 95%) : The purity was determined by RPLC/MS 

(95%); ESI/MS m/e 372.0 (}(+H, C20Hz:i;ClN302). 

10 

15 

Examp1es 2-32. 

The compounds of this invention were synthesized pursuant to methods of 

Example 1 using the corresponding reactant respectively. The ESI/MS data and 

yields are summarized in Table 2. 

!!!'able 2 

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

Example 2 2 C2l H24 Cl N3 02 386 16.4 ..... 85 ...... .. 

Example 3 3 Cl9 H21 Cl N4 02 373 18.7 100 

Example 4 4 C21 H21 Cl F3 N3 02 440 57.2 69 

Example 5 82 C22 H23 Cl F3 N3 02 454 S.6 11 

Example 6 es C21 H24 Cl N3 02 386 22.6 59 

Example 7 86 C21 H23 Cl N4 04 431 21.2 98 

Example 8 214 C22 H25 Cl N2 02 385 23.9 62 

Example 9 215 C23 H27 Cl N2 03 415 17.4 84 

Example 10 216 C20 H23 Cl N2 02 s 391 21.6 quant 

Example 11 217 C23 H27 Cl N2 04 431 15.3 66 

Examp,l.e 12 218 C23 H27 Cl N2 02 399 .12.8 64 

Example 13 219 C22 H24 Cl F N2 03 419 18.l 86 

Example 14 220 C22 H25 Cl N2 02 385 16.4 85 

Example 15 221 C21 H23 Cl N2 02 371 14.9 80 

Example 16 222 C2l H22 Cl2 N2 02 405 13.3 65 

Example 17 223 C25 H31 Cl N2 03 443 18.4* 63 

Example 18 224 C20 H23 Cl N2 03 s 407 11.2 28 

Example 19 225 C22 H26 Cl N3 02 400 22.7 quant 

Example 20 226 C23 H28 Cl N3 03 430 21.0 98 

Example 21 227 C22 H25 Cl2 N3 02 434 21.9 100 

Example 22 228 C23 H28 Cl N3 03 430 20.8 97 
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Example 23 . 229 C25 H32 Cl N3 02 . 462 25.4 quant . 
Example 24 230 C26 H31 Cl F N3 02 ·472 26.0 quant 

·Example 25 231 C24 H28 Cl N3 03 442 30.3* quant 

Example 26 232 C22 H32 Cl N3 02· 406 3.9 19 

Example 27 233 C23 H28 Cl N3 02 414 8.5 41 

Example 28 234 C22 H27 Cl N4 02 415 7.3 35 

Example 29 235 C24 H29 Cl2 N3 02 462 9.0 39 

Example 30 236 C25 H29 Cl N4 03 s 501 17.4 69 

Example 31 237 C21 H24 Cl N3 03 402 14.2 71 

Example 32 238 C21 H23 Cl2 N3 P3 436 23.4 quant 

*Yield of TFA salt. 

Ref e%8nce Exampl.e 2: P:r:eparation of (B)-3-{N-(1:ez:f:-

Butoxyca.:r:bonyl.)g1ycyl}amino-1-(4-ch1o:r:oben_zyl)py:r::r:olicline. 

A mixture of (R)-3-amino-l- (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 acet~te (80 i_nL x 2), The combined organic layers were dried over 
····-· ·····--- - ... -- ··'- ... -..: .... ________ , ______________ ·----·······-----

anhydrous sodium sulfate, filtered, and evapoJ;:ated to give free (R)-3-

10 amino-1-(4-chlorobenzyl)pyrrolidine (-3.35 g, 99%). 

A solution of (R)-3-amino-l-(4-chlorobenzyl)pyrrolidine (3.35 g, 16 

mmol) in CH2Cl2 (80 mL) was treated with Et3N (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, 

15 2 N NaOH solution (80 mL) was added. The organic layer was separated, and the 

aqueous layer was extracted with dichloromethane (100 mL x 3). The combined 

organic layer was washed with water (100 mL x 2) and brine ( 100 mL}, dried over 

anhydrous sodium sulfate, filtered, and concentrated. Column chromatography 

(SiOz, ethyl acetate) afforded the desired (R) -3- ( N- ( tert-

20 butoxycarbonyl)glycyl)amino-1-(4-chlorobenzyl)pyrrolidine (5.40 g, 92%). 

Be:ference Example 3: P:r:epaxation of (.R) -1- (4-Chlorobenzyl) -3-

(glycylam:i.no)py:r:z:o1idine. 

To a solution of {R)-3-{N-(tert-butoxycarbonyl}glycyl}amino-1-(4-

25 chlorobenzyl)pyrrolidine (5.39 g, 14.7 mmol) in methanol 160 mL) was added 4 

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

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

The mixture was extracted with dichloromethane (80 mL x 3), and the combined 
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.·· .. ::~ ... i~··::· i~·:j:~-~-=·.i·~·-
extracts were dried 9~er sodium sulfate and concent'iated. column chromatography 

· (SiOz, = 90/5/5) gave (R)-3-(glycyl)amino-1-(4-

chlorobenzyl)pyrrolidine (3.374 g, 86%): 1H NMR (CDCl3, 270 MHz) o l. 77 (dd, 

J = 1.3 and 6.9 Hz, 1 H), 2.20-'3.39 (m, 2 H), 2.53 (dd, J = 3.3 and 9.6 Hz, 1 

5 H), 2.62 (dd, J=6.6and9.6Hz~ lH), 2.78.-2.87 (m, lH), 3.31 (s, 2H), 3.57 

(s, 2 H), 4.38-4.53 (br, 1 H), 7.18-7.32 (m, 4 H), 7.39 (hr. s, 1 H) . 

• 

Other 3-acylamino-1- (4-chlorobenzyl.)pyrrolidines were also synthesized 

pursuant to methods of Reference Example 2 and 3 using the corresponding reactants 

10 respectively. 

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

steps). 

(R)-3-(fJ-Alanylamino)-l- (4-chlorobenzyl)pyrrolidine: 3. 79 g, 85% (2 

steps). 

15 (5)-3- (Ji-Alanylarnino-) 1- (4-chlorobenzyl)pyrrolidine: 3. 72 g, 86% (2 

steps). 

(R)-3-{ (S}-Alanylamino}-1- (4-chlorobenzyl)pyrrolidine: 368 mg, 65% (2 

steps). 

(R)-3-{ (R)-Alanyl.amino)-1-(4-chlorobenzyl)pyrrolidine: 425 mg, 75% (2 

20 steps). 

(R) -3-{ {25) -'2-Amino-3-thienyJ.propanoyJ.) amino-1- (4-

chlorobenzyl) pyrrol.idine: 566 mg, 78% (2 steps). 

(R}-3-{(2R)-2-Andno-3-thienylpropanoyl}arnino-l-(4-

chl.orobenzyllpyrrolidine: 585 mg, 81% (2 steps). 

25 (R)-3-(2-J.\mino-2-methyl.propanoyllamino-l-(4-

30 

chlorobenzyllpyrrol.idine: 404 mg, 66% (2 steps). 

(R)-3-( (25)-2-Amino-4-(methylsulfonyl)butanoyl)amino-l-{4-

chlorobenzyl)pyrrolidine: 535 mg, 72% {2 steps). 

Furthermore (R)-3-(glycylamino)-1-(4-methylbenzyllpyrrolidine, (R)­

l-{4-bromobenzyl.)-3-(qlycylamino)pyrrolidine, (R)-1-(2,4-dimethylbenzyl)-3-

(glycylamino)pyrrolidine, and {Rl-1-(3,S-dimethylisoxazol-4-ylmethyl)-3-

(glycylamino)pyrrolidine were also synthesized pursuant to methods of Reference 

Example l, 2 and 3 using the corresponding reactants respectively. 

35 (R)-3-(Glycylamino)-l-(4-methylbenzyl)pyrrolidine: 4.65 g, 62% yield 

from 3-{(tert-butoxycarbonyl)amino}pyrrolidine. 

(R)-1-(4-Bromobenzyl)-3~{glycylamino)pyrrolidine: 2.55 g, 68% yield 

from (R)-3-amino-l- (4-bromobenzyl)pyrrolidine; iH NMR (CDC1 3 , 270 MHz) t5 
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1.37~1.78 (m, 3 B}, 2.23-2.39 Cm, 2 H), 2.50~2~67· (m, 2 H), 2.so-2.e9 (m, l H), 

3.32 (s, ~ H) 1 3.5$ (s, 2 H), 4.39-4.55 (m, 1 H), 7~21 (d, J = 6.5 Hz, 2 H), 

7.45 (d, J = 6.5 Hz, 2 H). 

(R).-1- (2, 4~Dimethylbenzyl)-3- (glycylamino)pyrrolidine: 1.56 g, 58% 

5 · yield from 3-( ( tert-butoxycarbonyl) aliiino}pyrrolidine; 1H NMR (CDC13 , 270 MHz) 

6 1.55-1.78 (m, 3 H), 2.30(s, 3 H), 2.23-2~31 (m, 2 H), 2.33(s, 3 H), 2.51-

2.63 {m, 2 H), 2.78-2.87 (m, 1 H), 3.30 (s, 2 H), 3.55 (s, 2 H), 4.38-4.60 (m, 

l H), 6.95 (d, J = 7~6 Hz, 110, 6.97 {s, 1.H), 7.13 (d, J = 7.6 Hz, 1 H}, 7.43 

(br-s, 1 H). 

10 (R)-1-(3,5-Dimethylisoxazol-4-ylmethyl)-3-(glycylamino)pyrrolidine: 

3.14 g, 45% yield from 3-{(tert-butoxycarbonyl)amino}pyrrolidine. 

Exanple 33: of (S)-3-[B-(3, 5-

Bis(tri£1uoromethyl)benzoyl.glycy1Jamino-1-(4-chl.orobenzy1)pyrrolidi.ne 

15 (Compound No. 5) • 

A solution of 3,5-bis(trifluoromethyl)benzoyl chloride (0.060 mmol) in 

chlorofoJ:Ill ( 0. 4 inL) was added to a solution of (S) -1- (4-chlorobenzyl.)-3-

(glycylamino) pyrrolidine (0.050 mmol) and triethylamine (0.070 -mmol)·-· in-·----············--·--·­

chloroform ( 1. 0 mL) • After the reaction mixture was agitated at room temperature 

20 for 2.5 h, (aminomethyl)polystyrene resin (1.04 mmol/q, SO mg, 50mmol) was added 

and the mixture was agitated at room temperature for 12 h. The reaction mixture 

was filtered and the resin was washed with dichloromethane (O.SmL). The filtrate 

and washing were combined, dichloromethane (4 mL) was added, and the solution 

was washed with 2 N aqueous NaOH solution (0.5 mL) to give (S)-3-[N-(3,5-

25 bis(trifluoromethyl)benzoyl)9lycyl]amino-1-!4-chlorobenzyl)pyrrolidine 

(compound No. 5) (14.4 mg, 57%): The purity was determined by RPLC/MS (97%); 

ESI/MS m/e 508. 0 (M++H, C::2H2"ClF,N302) . 

80 

35 

Examp1es 34-239. 

The compounds of this invention were s'ynthesized pursuant to methods of 

Example 33 using the corresponding reactant respectively. The ESI/MS data and 

yields are summarized in Table 3. 

~ab1e 3 

Compound Molecular !'ol:mula ESI/MS m/e Yield (mg) Yield (%} 
No. 

Example 34 5 C22H: ;ClF Gff302 508.0 14.4 57 
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[Example 35 6 · ,_: cl~!H21ClF3N30z 440:.~> . 17.0 77 

Example 36 7 C.:ioH21BrClN30z 450.0 17.7 79 

Example 37 8 C20H21ClFN30z 390.0 12.7 65 

Example 38 9 C20H20Cl3N302 440.0 39.0 quant 

Example 39 10 C21Hz4ClN303 402.5 23.5 quant 

Example 40 11 C22H2,ClN304 432.5 22.4 quant 

Example 41 12 C22H2sClN304 432.5 15.9 74 

Example 42 13 C21H21ClFJN30z 440.0 13.1 60 

Example. 4.3 14. C21H24ClN30z 386.0 16.4 85 

Example 44 15 C20H21ClzN30z 406.0 15.7 77 

Example 45 16 C21H24ClN30z 402.0 2B.2 quant 

Example 46 17 C20H20Cl3N302 442.0 35.6 quant 

Examp;t.e 47 lB C21H21ClN402 397.5 22.8 quant · 

Example 48 19 C21H22ClN304 416.0 16.3 78 

Example 49 20 C21H20ClF 4N302 458.0 24.9 quant 

Example 50 21 C21H20ClF4N302 458.0 17.9 78 

Example 51 22 C21H20ClF4N30z 458.0 9.4 41 

Example 52 23 C21H20ClF4N302 458.0 15.4 67 

Example 53 24 CuH21 ClF3N303 456.0 20.7 91 

Example 54 25 C21H20ClF4N302 458.0 18.5 81 

Example 55 26 C2oH21ClN404 417. 0 21.9 quant 

Example 56 27 C20H21ClN404 417.0 16.8 81 

Example 57 2B C20H21ClN404 417.0 6.8 33 

Example 58 29 C22H2c;Cl F &N302 508.0 20.8 82 

Example 59 30 C21H21 ClF3N30z 440.0 15.2 69 

Example 60 31 C20H21BrClN302 450.0 15.6 69 

Example 61 32 C20H21 ClFN30z 390.0 11.8 61 -
Example 62 33 C20H2(1Cl3N3~ 440.0 15.8 72 

Example 63 34 C21H21ClN303 402.5 33.8 quant 

Example 64 35 Cz2H2&ClN304 432.5 56.1 quant 

Example 65 36 C22H25ClN304 432.5 37.6 quant 

Example 66 37 C21H21 ClF3N302 440.0 12.6 57 

Example 67 38 Cz1Hz4ClN302 386.0 12. 3 64 

Example 68 39 C20H21 Cl2N302 406.0. 15.9 78 

Example 69 40 CuH24ClN302 402.0 11. 6 SB 

Example 70 41 C20H20Cl3N302 442.0 17.8 81 

Example '71 42 C21H21 ClN102 397.5 22.4 quant 

ExampJ.e 72 43 C21H22ClN304 416.0 30.1 quant 

Example 73 44 CziHzoClF4N30z 458.0 13.4 59 

Example 74 45 C21HzCtClF4N30.:? 458.0 13.2 58 
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Example 75 46 C21H2t1ClF4N30z 458.0': 14.4 63 
. . . 

Example 76 47 CuHz1 ClF_,N303 456. 0 : . 16.4 72 

Example 77 48 C21~20ClF 4N302 458 16.5 72 

Example 78 49 Czo~21ClN404 417 .o 12.5 60 

. Example 79 50 C21Ifo1ClF 4N30z 458. 0 . 26.3' quant 

Example 80 51 Czo~.21BrClN302 450~0 8.6 38 

Example 81 52 C2o!J.21 ClFN30z 390.5 4.1 21 

.. Example 82 53 C201:121 Cl2N30z 406 •. 0 5.4 27 

Example 83 54 C20H20Cl:JN30z 440.0 8.8 40 

Example 84 55 C20H20BrCl~N302 440.0. 7.7 35 

Example 85 56 C:uH24ClN302 386.0: 4.8 25 

ExuiPle 86 57 C22H2,ClN304 429.S · 4.9 23 
... • 

Example 87 58 C20H21 Cl2N302 406.0 4.1 20 

Example 88 59 C20H21lh:ClN302 452.0 3.5 16 

EXample 89 60 C2,H2&C!N30z 448.5 7.3 33 
, .. 

Example 90 61 C2iH21ClF~30z 440.0. 7.1 32 

Example 91 '62 C21H24CU'302 386. 0 . 10.4 54 

l!:xample 92 63 CzzHzEClN30z 400.S 6.0 30 

Example 93 
" 

64 C2iHz1ClN,02 . 397.o 7.0 35 
..... ... 

Example 94 65 CuHz4ClN302 . 422.0 . 7.7 36 

Example 95 66 C201:f24ClN30z 422.0' 6.3 30 

Example 96 67 Cz1>H20ClFzN302 408.0 4.7 23 

Example 97 68 C20H2~ClF2N30z 408.0 7.8 38 

Example 98 69 C20H2C1ClFzN302 408.0 7.3 36 

Example 99 70 C2eiH20ClF2N30;~ 408.0 9.1 45 

Example 100 71 C2zHz5ClN304 429.0 5.6 26 

Example 101 72 Cz1H21 ClF3N302 456.0 6.2 27 

Example 102 73 C21H21 ClF3N30z 456.5' 16.8 74 

Example 103 74 C22Hz4ClN304 430.0 16.4 76 

Example 104 75 Cz1HzoClF 4N30z 458.i.0 16.1 70 

Example 105 76 C21H20ClF4N30z 458.0 17.0 74 

Example 106 77 C26H1i>ClF_,N302 426.0· '16.2. 76 

Example 107 78 C2C1H1!'ClF3N30z 426~.0 18.0 85 

Example 108 79 C22H20ClF&N302 508.0 18.8 74 

Example 109 80 C22H20ClF &N~Oz 508.0 16.4 65 

Example 110 81 C22Hz,ClN302 400.0 13.9 70 

Example 111 83 C20H21ClN404 417.0 16.0 77 

Example 112 84 C20HuClN404 417.0 21.6 quant 
. ' 

Example 113 87 C2)H22ClF&N302 522.0 17.5 67 

Example 114 88 c2aH2:•ClF3N30: 454.0 13.9 61 
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Example 115 89 :~(:, ~1H7.3BrClN30:.: 
:;.-

46~~.~ 15.4 66 
' .. ,.~·-.· •' 

· Example 116 90 C21H23ClFN30:: 404.0 10.7 53 

Example 117 91 C21H2:iCl;,N30:: 456.0 13.7 60 

Example 118 92 C22H26ClN303 416.0 38.4 quant 

Example 119 93 CnH21ClN 304 446.0 25.2 quant 

Example 120 94 C23H2eClN304 446.0 16.5 74 

Example 121 .2.§. C22H23ClF3N302 454.0 16.3 72 

Exiircipl·e 122 96 C22H26ClN302 400.5 16.7 84 

Example 123 97 C21H23Cl2N 302 420.0 11.2 53 

Example 124 98 C22H25ClN302 416.5 11.8 57 

Example 125 99 C21H22Clsff 302 454.0 14.8 65 

Example 126 100 C22H23ClN40z 411.0 9.5 46 

··Example 127 101 C22H24ClN304 430.5 13.2 61 

Example 128 102 CzzH22ClF4N30z 472.0 13.1 56 

Example 129 103 C22H22ClF4N30z 472.0 36.5 quant 

Example 130 104 C22H22ClF4N302 472.0 22.8 97 

Example 131 105 C,22H22ClF4N302 472.0 20.1 85 

Exatnple 132 106 C22H23ClF)ff303 470.0 27.4 quant 

Example 133 107 C22H22ClF4N302 472.0 18.5 78 

Example 134 108 C21H2sClN404 431.0 11.9 55 

Example 135 109 C21H2sClN404 431.0 23.9 quant 

Example 136 110 C21H23ClN404 431.0 24.4 quant 

Example 137 ·111 Cz3Hz:;;ClFtff30:: 522.0 9.5 36 

Example 138 112 Cz2H23ClF3N30:: 454.0 3.9 17 

Example 139 113 CuH2:.BrClN302 466.0 7.5 32 

Example 140 114 C21H2:.Cl FN30z 404.0 6.1 30 

Example 141 115 C21H22Cl3N302 456.0 6.6 29 

Example 142 116 C22H2eClN303 416.0 4.6 23 

Example 143 117 C23H2aClN304 446.0 6.4 29 

EXalllple 144 118 C23HzeClN304 446.0 24.6 quant 

Example 145 119 C22H2,,ClFJN30z 454.0 5.2 23 

Example 146 120 Cz2HuClN30z 400.5 4.4 22 

EXample 147 121 Cz1H2~Cl2N3~ 420.0 7.8 37 

Example 148 122 C22H2.;;ClN30z 416.5 14.1 68 

Example 149 123 C21H2:;Cl3N302 454.0 5.4 24 

EXample 150 124 C22H2!ClN40:; 411.0 34.0 quant 

Example 151 125 C22H2:ClN:;O, 430.5 32.0 quant 

Example 152 126 C22H22ClF4N30z 472.0 4.6 19 

Example 153 127 C22H22ClF 4N302 472.0 10.4 44 

Example 154 128 C:i2H~:;;ClF4N30: 472.0 7.3 31 
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Example 155 129 C22H!!ClF ~N30: 472.0 13.5 57 . 
Example 156 130 CuH23ClF3N303 470.0 

' 15.l 64 

Example 157 131 C22H2~ClF4N30z 472.0 8.6 36 

Exa~le 158 132 C21H23ClN404 .. 431.0 4.4 20 

Example 159 133 C21H:tlClN404 43·1. 0 32.0 quant· 

Example 160 134 Cl!1H23ClN404 431.0 6.9 32 

Example 161 135 C21H23BrClN302 466.0 7.8 34 

Example 162 136 C21H23ClFN302 404.0 13.7 68 

. Example 163 137 C21H23Cl2N302 420.5 14.6 69 

Example 164 138 C21H22ClJN302 454.0 17.7 78 

~xample 165 139 C21H22BrCl4N302 454.0 17.2 76 

Example 166 140 C22H26ClN30z 400.0 15.0 75 

Example 167 141 C23H2eClN304 443.5 13.9 62 

Example 168 142 C21Hz3Cl2N302 420.0 13.7 65 

Example 169 143 C21Hiz3BrClN302 464.0 16.l 69 

Example 170 144 CnH21ClN30z 462.0 17.6 76 

Example 171 145 C2iH:nClFJN3C>z 454.0 16.0 71 

Example 172 146 C;i2HuClN302 400.0 14.9 75 

Example 173 147 C;i3H2eClN30:> 414.0 16.2 78 .. - .. . . . ' . ······-. -- .. ..·-- -- - ·-· ·-
Example 174 148 C22H23Cll-J.o02 411.0 14.9 73 

Example 175 149 C2:.H26ClN.:sO:! 436.0. 17.l 78 

Example 176 150 C2sH26ClN302 436~0 13.1 60 

E:xarnple 177 151 C21H22ClF2N30: 422. o· 14.8 70 

Example 178 152 C21H22Cll!'2N302 422~0 15.3 73 

Example 179 153 C21H~?_ClF2N302 422.0 15.3 73 

Example 180 154 Cz1H22Cl1!'2N302 422.0 16.4 78 

Example 181 155 C23H2aClN304 443. 0 ·. 16.9 76 

Example 182 156 C22Hz3Cl l!'3N302 470.5 12.6 54 

Example 183 157 C22ff13ClFJN302 470.0 20.0 85 

Example 184 158 C23H26ClN304 444.0 17.4 78 

Example 185 159 C22Hz~ClF4N302 472.0 18.4 78 

Example 186 160 C22H:z2Cl F •N30: 472.0 19.6 83 

Example 187 161 C:nH;nClF3N30: 440.0 17.0 77 

Example 188 162 C21H;i1ClF3N30: 440.0 17.l 78 

Example 189 163 C2sH2·•ClF&)l30:i 522.0 20.8 80 

Example 190 164 Cz3H22ClF&)l;i02 522.0 2.7 10 

ExainP.le 191 165 C:i3H25ClN302 414. 0. 16.4 79 

!Example 192 166 C22H23ClF3N302 454. 0 8.6 38 

Example 193 167 C21H2:i.BrClN302 464.0 11.6 50 
.. 

Example 194 168 C:.:1H:3ClzN30:_- 420.0 11.5 55 
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Ex~mple 195 

Example 196 

Example 197 

Example 198 

Example 199 

Example 200 

Example 201 

Example 202 

Example 203 

Example 204 

Example 205 

Example 206 

Example 207 

Example 208 

Example 209 

Example 210 

Example 211 

EKample 212 

Example 213 

Example 214 

Example 215 

Example 216 

Example 217 

Example 218 

Example 219 

Example 220 

Example 221 

Example 222 

IExample 223 

Example 224 

!~ample 225 

Example 226 

Example 227 

Example 228 

Example 229 

Example 230 

Example 231 

Example 232 

Example 233 

Example 234 

169 

170 

171 

172 

1'73 

174 

175 

176 

177 

178 

179 

180 

181 

182 

183 

184 

185 

186 

187 

188 

189 

190 

191 

192 

193 

194 

195 

196 

197 

198 

199 

200 

201 

202 

203 

204 

205 

206 

207 

208 

.· .1(:. 

f: ~~~B22ClJN30;:. ..... ;-.-., ..... 

C22B22ClF 4N302 

C21Hz:sCl2N30z 

C21H24ClN302 

C21H23ClN404 

CzzHz3ClF3N302 

C21H23BrClN30z 

C21H23Cl 2N30! 

C21H22Cl3N30z 

C22H22ClF4N30z 

C21H23 Cl2N302 

C21H24ClN302 

CziH23ClN404 

Cz3HzsClF3N302 

C22H2sBrClN30z 

C22H2sClzN302 

C22H24ClJN30:: 

C23H24ClF4N30z 

C22H2sCl2N30z 

C22H2 sClN 302 

C22H2sClN,04 

C2&ff2sClF3N302S 

C2sH2sBrClN302S 

C2sH2sCl~302S 

Cz!>H2,Cl,N30zS 

C26H24ClF4N302S 

C25H2sCl2N30zS 

C2sH25ClN302S 

C2sH2sCl.N404S 

C2&H2sClF3N30zS 

C2!>HzsBrClN302 S 

C2sH2sCl2N302S 

C1sH24Cl3N30zS 

C2&H2cClF4N302S 

C25H1~Cl2N302S 

C2!1H2eClN302S 

C2~H2~ClN404S 

CuH2:ClF,JN304S 

C2lH1· BrClN;.O,S 

CuH::Cl:?N304S 

PCT/US98123254 

454~r .. ;;, 10.0 44 
:~ _;:~ J~??·· 

472.0 10.4 44 

420.0 8.9 42 

386.0 10.3 53 

431.0 14.6 68 

454.0 10.4 46 

464.0 13.4 58 

420.0 12.7 60 

454.0 13.2 58 

472.0 12.9 55 

420.0 13.3 63 

386.0 24.2 quant 

431.0 1.0 1 

468.0 15.1 65 

478.0 18.0 75 

434.0 16.3 75 

468.0 18.6 79 

486.0 16.5 68 

434.0 14.4 66 

400.0 14.0 70 

445.0 16.8 76 

536.0 17.7 66 

546.0 20.4 75 

502.0 16.9 67 

536.0 18.3 68 

554.0 19.4 70 

502.0 19.l 76 

468.0 16.0 68 

513.0 18.4 72 

536.0 13.9 52 

546.0 12. 9 47 

502.0 15.6 62 

536.0 17.3 64 

554.0 15.4 ·56 

502.0 13.S 54 

468.0 13.7 59 

513.0 13.9 ,54 

546.0 10.0 :37 

558.0 17.l 61 
' 

512.0 17.0 66 
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• Example 235 Z09 . C23HzaCllN304S 546.0· 7.3 27 . 
Example 236 210 C24H25ClF4N304S · 554·,o ·.··· 19.2 68 

Example 237 211 C2:iH~7Cl2N304S 512.0 7.9 31 
., 

Example 238 212 C2~H~eClN304S 478.0 13.7 57 

Example 239 213 C23H;i7ClN40~S 523.0 5.5 21 

240: P%epara1:ion of (R) -3- [N-{ 3-:F1uoro-S-

(trif1uoromethy1)henzoyl}glycy1Jmnino-l-(3~5-dinietbylisoxazo1-4-

ylmethy1)pyrrolidine (Compound Ro. 1191). 

5 .A solution of.3-fluoro-5-(trifluoromethyl)benzoyl chloride (0. 058 :mmol) 

in. dichloromethane (1 mL) was added to a. mixture of (R)-1-(3,5-

dimethylisoxazol-4-ylmethyl)-3-(glycylamino)pyrrolidine (0,050 mmol) ~nd 

pipe:cidinomethylpolystyrene (58 mg) in chloroform (.0.2 mL) and dichloromethane 

(0. 75 mL). After the reaction mixture was stirred at room temperature fo:c 2 

10 h, methanol ( 1. 0 mL) was added and the mixture was stirred· at room temperature 

for 30 min. The reaction xtlxture was loaded onto. Vari<!.n™ sex column, and washed 

with CH30H (16 mL). Product w.as eluted off using 2 .N NH3 in CH30H (6 mL) and 

concentrated to afford (R)-3-[N::-{3-fluoro-5-:: 

(trifluoromethyl)benzoyl}glycyl]amino-l-(3,5-ditnethylisoxazol-4-

15 ylmethyl)pyrrolidine (Compound No. 1191) (19. 5 mg, 88%): The· purity was 

determined by RPLC/MS (100%); ESI/MS m/e 443.2 (f<+H, C:0H22F4N40 3). 

Examples 241-265. 

The compounds of this invention were synthesized pursuant to methods of 

20 Example 240 using the corresponding reactant respectively. The ESI/MS data and 

yields are summarized in Table 4. 

~al:>1e 4 

compound Molecular Formula ESI/MS m/e Yield (mg) Yield (%) 

No. 

Example 241 1192 C20 H22 F4 N4 03 443.2 19.2 87 

Example 242 1193 C20 H23 F3 N4 04 441.0 17.5 79 

Example 243 1194 C21 H22 F6 N4 03 493.0 20.4 83 

Example 244 1195 Cl9 H23 Br N4 03 435.1 16.8 7'1 

Example 245 1196 C19 H23 NS 05 402.2 16.2 81 

Example 246 1197 C20H22 F4 N4 03 443.2 17.6 BO 

Example 247 1198 Cl9 H23 Cl N4 03 391.0 16.5 84 

Example 248 1199 C20 H26 N4 03 . 371.0 16.1 87 
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l!;xample 249 1200 , Cl9 H22 Cl2 N4 03 425 ~;P.')"' 18.0 85 
; ~~X:~J:·. . : i.·Q}~ ... ~ 

Example 250 1201 C19 H22 F2 N4 03 393.0 16.6 85 

Exampl.e 251 1202 C20 H22 F4 N4 03 443.2 16.8 76 

Example 252 1203 C22 H24 F3 N3 03 436.2 17.1 79 

Example 253 1204 C23 H23 F6 N3 02 488.2 18.1 74 

Example 254 1205 C21 H24 Br N3 02 430.0 17.5 81 

Example 255 1206 C21 H24 N4 04 397.0 16.2 82 

Example 256 1207 C22 H23 F4 N3 02 438.2 17.5 80 

Example 257 1208 C2l H24 Cl N3 02 386.0 15.8 82 

Example 258 1209 C22 H27 N3 02 366.0 15.7 86 

E.xample 259 1210 C21 H23 Cl2 N3 02 420.0 17.8 85 

Example 260 1211 C21 H23 F2 N3 02 388.0 16.3 84 

Example 261 1212 C22 H23 F4 N3 02 438.2 17.4 80 

Example 262 1213 C24 H24 Cl F6 N3 02 536.2 24.0 90 

Example 263 1214 C23 H24 Cl. F4 N3 03 486.2 22.2 91 

Example 264 1215 C22 H24 Cl3 N3 02 467.9 20.9 89 

Example 265 1216 C22 H24 Cl F2 N3 02 436.0 19.3 89 

.... Example 266: P%epu:ai:ion ... of'. (.R)"".l-(4"".Chlo~nzyl.).-3-[{N"".H...:-_. 

(dime1:hylamino)l:ienzoyl.)gl.yayl.}amino]~olidine (Compound No. 952). 

A solution of (R)-1-(4-chlorobenzyl)-3-(glycylamino)pyrrolidine (13.8 

5 mg, 0.052 mm.ol) in CHCl3 (2 mL) was treated with Et,N (0.02l·mL, 0.15 nunol), 

4- (dimethylamino)benzoic acid (10 mg, O. 061 mmol), EDCI (10.2 mg, 0.053 mmol) 

and HOBt (7.5 mg, 0.055 mmol). The reaction mixture was stirred at room 

temperature for 16 h. The solution was washed with 2 N aqueous NaOH solution 

(2 mL x 2) and brine (2 mL), and dried by filtration through a PTFE membrane 

10 using CH2Cl2 (3 mLl. 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 (}(+H, C22Hz7ClN402) • 

15 

20 

Examples 267-347. 

'l'he compounds of this invention were synthesized pursuant to methods of 

Example 266 using the ·corresponding .reactant respectively. Solid-phase 

extraction (Varian'114 sex column) or chromatography (HPLC-Cli;), if needed, afforded 

the desired material. 'l'he ESI/MS data and yields are summarized in Table S. 

Tabl.e 5 
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Compound Molec1-1lar Formula ESI/~ m/e . Yield (mg) Yield (%) 
No • 

. Example · 267. 951 c22 H24 Cl N3. 04 430.0 26.3 quant -
Example 268 95,3 C23 B29 Cl N4 02' ' 429.0 28.8 quant 

Example 269 954 C21· H25 Cl N4 02 401. 0 .··' 27.9 quant 

Example 270 955 C22 H27 Cl N4 02 415.0 26,;8 quant 
.. 

Example 271 956 C2l H24 Cl N3 03 402.0 10.3 51 

· Example 272 957 C20 H22 Cl N3 03 388.0 l.4 7 

Example 273 958 C21 H24 Cl N3 03 .. 402.5 1.2 6 

Example 274 959 l'.:22 H25 Cl N4 03 429.5·· 4.7 22 

Example 275 960 C23 H27 Cl N4 03 443.0 10.9 49 

Example 276 961 C2l H25 Cl N4 ·02 401.0 28.4 quant 

Example 277 .. 962 C22 H27 Cl N4 02 415.0 24.9 quant 

Example 278 963 C21 H24 Cl N3 03 402.0 4.4 22 

Example 279 964 C22 H24 Cl N3 O~ 430.0 29.5 quant 
~ ...... 

Example 280 965 C23 H26 Cl N3 04 444.0 2.=7--.-2 quant 
.. 

Example 281 966 C22 H24 Cl N3 03 414.0· .... ···. ·27_..-.o. quant 
~ ... 

Example 282 967 C23 H26 Cl N3 03 428.0 •. ·:~··-··2·7-.-0 .. quant 

Example 283 968 C22 H23 Cl N4 02 411.0 ... ·21-.-4 quant 
.... ···· ..... 

Example 284 969 C23 H25 Cl N4 02 425;0 . -27; 6 --·- ·--·quant 

Example 285 970 C22 H27 Cl N4 02 415.0 28.6 quant 

Example 286 971 C23 H29 Cl N4 02 429.0 27.9 quant 

Example 287 9'72 C20 H23 Cl N4 02 387.0 26.2 quant 

Example 288 973 C21 H25 Cl N4 02 401.0 26.8 quant 

Example 289 974 C20 H23 Cl N4 02 '387.0 26.6 quant 

Example 290 975 C21 H25 Cl N4 02 401.0 28.2 quant 

Example 291 976 C22 H23 Cl N4 02 411.0 29.2 quant 

Example 292 977 C23 H25 Cl N4 02 425.0 29.5 quant 

Example 293 978 C20 H21 Cl N6 02 413.0 2.2 11 

Example 294 979 C21 H23 Cl NG 02 427.0 10.2 48 

Example 295 980 C22 H25 Cl N4 03 429.0 28.8 quant 

Example 296 981 C23 H27 Cl N4 03 443.0 11.9 54 

Example 297 982 C22 H27 Cl N4 02 415.0 27.4 quant 

E~ample 298 983 C23 H29 Cl N4 02 429.5 28.1 quant 

Example 299 984 C21 H24 Cl N3 03 402. 0 27.7 quant 

Example 300 985 C22 H26 Cl N3 03 416.0 28.6 quant 

Example 301 1149 C21 H28 N4 04 401' 15.5* 38 

Example 302 1150 C21 H28 N4 03 385 10.9* 28 

Example 303 1151 C21 H25 F3 N4 03 439 17.3* 39 

Example 304 1152 C21 H24 F NS 03 415 12.7* 30 
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Example 305 1153 ~!if1.fJ H24 Cl NS 03 . 4~:'~~*i· 17.S* 41 

Example 306 11S4 C:22 H27 NS 03 410 20.6* so 

Example 307 1155 Cl9H23 F3 N4 04 429 13.8* .. 32 

Example.308' 1156 C21 H30 N4 04 403 17.7* 43 

Example 309 1157 Cl8 H24 N4 03 S2 409 12.6* 30 

Example 310 11S8 Cl9 H23 Cl2 NS 03 440 16.9* 38 

Example 311 1159 C22 H31 NS 06 462 38.6* 85 

~xample 312 1160 C20 H26 Br NS 03 464 20.4 45 

Example 313 1289 C20 H27 NS 04 403 5.8* 14 

Example 314 1290 C21 H29 N5 03 400 6.9* 17 

EXample 315 1291 C24 H28 N4 02 405 22.4 68 

!Example 316 1292 C22 H27 Br N4 02 461 23.8 15 

Example 317 1293 C22 H23 F4 N3 02 438 20.9 59 

Example 318 1294 C22 H23 F4 N3 02 438 20.8 59 

Example 319 . ·- .. 1-.~.!3.S .. C23 H3l N3 03 398 17.5 54 

Example 320 ·1296 C20 H25 N3 02 S2 404 18.8 58 
. ··-· -·- ·-···- ··-- ·- ..... 

Example 321 ..... ;L?~1 C2l H24 1!'3 N3 03 424 18.l 53 
... 

Example 322 .... P.8.8 __ C21 H32 N6 03 417 7.4* 24 

Example 323 1389 Cl9 H22 N6 04 399 15.2 48 
···--··· 

Example 324 1401 C23 H2S Cl N4 02 425 8.3* 16 

Example 325 1402 C24 H32 N4 OS 457 8.3* 15 

Example 326 1403 C20 H24 N4 02 3S3 14.8 52 

Example 327 1404 C20 H24 N4 02 3S3 11.0 60 

Example 328 1405 C21 H26 N4 02 s 399 17.3 S4 

Example 329 1407 C22 H28 N4 02 s 413 19.l 57 

Example 330 1410 Cl9 H24 N4 03 357 9.7* 59 

Example 331 1769 C22 H26 Cl F3 N4 05 519 11.6* 20 

Example 332 1770 C26 H2B Cl2 N6 04 559 13.l* 21 

le 333 1771 C26 H37 NS 04 484 12. 7* 23 

!Example 334 1772 C28 H39 NS 04 510 S.S* 9 

EXample 33S 1773 C28 H37 NS 04 S09 6.2* 11 

Example 336 1774 C28 H34 N6 06 SSl 13.6* 22 

Example 331 2039 Cl9 H24 N4 02 341 5.2* 14 

Example 338 2040 C22 H27 N3 04 398 2.0* s 

Example 339 2041 C23 H29 N3 03 396 6.2* lS 

Example 340 2042 C2S H37 N3 02 413 2. 6* 6 

Example 341 2043 C24 H31 N3 02 394 6.8* 17 

Example 342 2044 C25 H28 N4 04 449 8.7* 16 

Example 343 2045 C26 H29 Cl N6 04 52S 11.4* 19 

Example 344 2046 C27 H32 N6 04 505 7.7* 13 
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Example 345 . 2047 C28 H32 N4 04 489 10.0* 18 . 
Example 346 2048 C28 H37 NS 05 524 3.7* 6 

Example 347 2049 C2B H37 NS 04 509 5.3* 9 

*Yield cf TFA. salt. 

Example 348: Prepm:ai:i.on of (.R)-1-(4.-Chlo:roben:zyl)-3-[(B-(2-amino-S­

chlorcmenzoyl)glycyl}amino]py:zolidine (Compound.Ho. 1084) • 

. A solution of (R)-1~.(4-chlorobenzyl) "'.'3- (glycylamino)pyrrolidi,ne (0. 050 

mmol) in CHC13 (2 mL) was treated with 2-amino-5-chlorobenzoic acid (0. 060 mmol) 

and diisopropylcarbodiimide (0. 060 mmol). The reaction mixture was stirred at 

room temperature for 15 h. The mixture was loaded onto Varian TM sex column, and 

washed with Cff:!OH (15 JnL). Product was eluted 'off using 2 N NH3 in CH30H (5 :mL) 

10 and concentrated to afford (R) -1- ( 4-chlorobenzyl) -,.3-{N-(2-amino-5-

15 

20 

chlorobenzoyl)glycyl)amino)pyrrolidine (CompoundNo. 1084) (12.7mg, 60%): The 

purity was determined by RPLC/MS (87%); ESI/MS m/e 421. 0 (W°+H, C20H22Cl2N40 2). 

Ex•mples 349-361. 

·- .. ···- - -Tbe .. compounds..o.f._this .. invention were synthesizeq pursuant _to m.etho~~--?~--··- ....... _ -··-·-······-··---

Example 348 using the corresponding reactant respectively. If the starting amine 

remained, treatment with isocyanatomethylated polystyrene (50 mg) in CHC13 (1 

mL) at room temperature, filtration and concentration afforded the desired 

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

'fable 6 

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

Example 349 1085 C20H22ClNs04 432.0 4.1 19 

Example 350 1086 C20H23ClN402 387.0 7.9 41 

Example 351 1087 C22HuClN402 411.0 15.0 73 

Example 352 1088 C1eH2'>ClN303 362.0 12.9 71 

Example 353 1089 C22H22ClFN40~ 429.0 16.0 75 

Example 354 1090 C22Hi&ClN:;03 416.0 15.8 76 . 
Example 355 1091 C21H24Cl2N402 435.0 10.9 50 

Example 356 1092 C2iHztClNs04 446. 0 7.9 35 

Example 357 1093 C21H2sClNt02 401.0 9.5 47 

Example 358 1094 C23H2sClN40z 425.0 15.B 74 

Example-359 1095 C1~H22ClN303 376.0 13.S 72. 

Example 360 1096 C23H?4ClFN40: 443.0 11.8 53 

242 



W099/2S686 PCf/US98/23254 

Example 36.1 1097 430.0 15.1 70 

Example 362i Praparati.on of (.R)-1-(4-Chl.oxobenzyl)-3-[{N-(3-bromo-4-

:metbyll:Mmzoyl)gl.ycyl)amino]pyrxolidine (Compound No. 1098). 

A solution of (R)-1-(4-chlorobenzyl)-3-(glycylamino)pyrrolidine (0.050 

5 nunol) in CHCl3 (1.35 mL) and tert-butanol (0.15 mL) was treated with 3-

. bromo-4-methylbenzoic acid ( 0. 060 mmol) , diisopropylcarbodiimide ( 0. 060 rmnol) , 

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 

CH30H/CHCl.3 1: 1 ( 12 mL) and CH30H ( 12 mL) • Product was eluted off using 2 N NH3 

10 in CH30H (5 mL) and concentrated to afford (R)-1-(4-chlorobenzyl)-3-[(N-(3-

bromo-4-methylbenzoyl)glycyl}amino]pyrrolidine (Compound No. 1098) (11.6 mg, 

50%): The purity was determined by RPLC/MS (94%); ESI/MS m/e 466. 0 

(C21H23BrClN30z) • 

15 

20 

25 

Examples 363-572. 

The compounds of this invention were synthesized pursuant to methods of 

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

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

summarized in Table 7. 

The following 3 compounds were obtained as byproduct of Compound Nos. 

1415, 1416, and 1417, respectively. 

1419: 7.9 mg, 38% yield; ESI/MS m/e 419.0 ( Cz.,Hz:.iClN-tOzS) • 

1420: 7.1 mg, 36% yield; ES I/MS m/e 399.2 (Cz1H::&N°402S) • 

1421: 7.4 mg, 37% yield; ES I/MS m/e 404.2 ( C1,liz5N503S) • 

'l'ahle 7 

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

Example 363 1099 C20H2f1Bl:ClFN;;02 470.0 "3.1 13 

Example 364 1100 C20H2e;Cl~FN302 424.0 3.1 15 

Example 365 1101 Cz1H23ClIN30z 512.0 12.s 49 

Example 366 1102 C21H23ClN404 431.2 7.7 36 

Example 367 1103 CzzHz&BrNzO: 446.0 13.8 62 

Example 368 1104 C::1H23BrFNsO:i 450.0 16.5 74 

Example 369 1105 C21H2sClFNlO: 404.2 14. 7 73 

Example 370 1106 C22H2,IN?Oz 492.0 18.5 75 
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Example 371 1107 C,.2H2i;N404 

Example 372 1108 C20H2sBrN403 

Example 373 1109 C1!j}l22BrFN403 

Example 374 1110 C19H22CJ.FN403 

Example 375 1111 C20H2~lN403 

. Example 376 1112 CzoH2sNSOs .. 

Example 377 1113 Cz3H21BrClN30z 

Example 378 1114 Cz2Hz4BrClFN302 

Example 379 1115 C22H2..iCl2FN302 

Example 380 1116 Cz3Hz7ClIN302 

Example 381 1117 C23H2iClN.o, 

Example 382 1171 Cz1H23BrClN302 

Example 383 1172 C22H23ClN403 

Example 384 1173 C23H2sClN403 

Example 385 1174 C20H22ClFN402 

Example 386 1175 C22HuBrN302 

Example 387 1176 CuH2&N403 

Example. 388 1177 Cz4HzaN403 

Example 389 1178 -··· C21H2sFN402 - -·-· .. ·- -· .. -- ····-

Example 390 1179 C21H:!sNs04 

Example 391 1180 C23Hz&N40z 

Example 392 1181 C20H2~BrN403 

Example 393 1182 ~iH:isNs04 

Example 394 1183 C22H21Ns04 

Example 395 1184 C19Hz4FN503 

Example 396 1185 C1!BztN&Os 

Example 397 1186 C21H2sNs03 

Example 398 1187 C23H:nBl:ClN302 

Example 399 1188 C24H:?7ClN403 

1Exampl.e 400 1189 C2sH2!;ClN403 

Example 401 1190 Ci2HzsClFN40z 

Example 402 1217 C21H20Cl2F:JN302 

Example 403 1218 C21Hz3ClFN30:: 

Example 404 1219 C21H:3Cl2N30: 

Example 405 1220 C:ioH22ClIN10:: 

Example 406 1221 C.z{IH:?1ClF2N,02 

Example 407 1222 C1"11:ilClN40: 

Example 408. 1223 C26'f26ClN302S 

Example 409 1224 C2j)H!ii ClN40~ 

Example 410 1225 C2:H::!ClF3N30:z 
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Example 411 1226 C22H2,FN30:: 384.0 17.1 45 . 
Example 412 1227 C22H2,ClN:i02 400.2 17.S 44. 

Example 413 1228 C21H2sINt02 493.0 23.3 47 

Example 414 1229 C21HuFzNt02 403.2 18.4 46 

Example 4.15 1230 C2off25N40~ 355.2 15.7 44 

Example 416 1231 C21Hz~30zS 476.0 20.9 88 

Example 417 1232 C21Hz4N40!:> 413.0 19.9 96 

Example 418 1233 CzoH22ClF3N40;s 459.0 19.4 85 

Example 419 1234 ~oH2sFN403 389.0 17.8 92 

Exa.mple 420 1235 C20H25ClN403 405.2 18.7 92 

Example 421 1236 C1sH24INs03 498.0 23.9 96 

Example 422 1237 C1sH23FzN503 408.2 19.0 93 

Example 423 1238 C19H2sNs03 360.0 16.3 91 

Example 424 1239 C2sH2eN103S 481.2 21.4 89 

Example 425 1240 CuHZJlf!:>06 418.0 19.9 95 

Example 426 1241 Cz3H24Cl2FJN30z 502.0 22.S 90 

Example 427 1242 C23H21ClFN30z 432.2 21.2 98 

Example 428 1243 C23H21Cl2N302 448.0 21.6 96 

Example 429 1244 C22H2i;ClIN,02 541.0 26.4 98 

Example 430 1245 CzzHzsCl F zN 402 451.0 21.3 94 

Example 431 1246 ~iH2-iClN,02 403.2 19.4 96 

Example 432 1247 C2sH:;oClN302S 524.0 24.7 94 

Example 433 1248 C22H2sClN,Os 461.0 20.7 90 

Example 434 1249 C20 H20 Cl2 N4 04 451.0 7.4 33 

Example 435 1250 C21 H23 Cl N4 04 431.2 15.S 72 

Example 436 1251 Cl9 H22 Cl NS 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 NS 03 450.0 21.8 97 

Example 443 1258 C21 H25 Cl N4 02 401.2 18.1 90 

Example 444 1259 C19 .H24 Cl NS 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 

· Example 447 1262 C24 H33 N3 03 412.2 17.4 85 

Example 448 1263 C22 H32 N4 04 417.2 18.7 90 

Example 449 1264 C25 H26 Cl N3 03 452.2 29.1 quant 

Example 450 1265 C26 H29 N3 03 432.2 18.l 84 
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Example 451 1266 C24 H28 N4 04 . 437 .2 19.3 88 . 
Example 452 1267 C23H22ClF.JN.03 495.2 20.6 83 

Example 453 1268 CuH23ClzN303 436.0 17.5 80 

Example 454 1269 C20H21B.rCl"N303 468.0 19.2 82 

Example 455 1270 C20H21Cl2N303 422~2 17.3 82 

Example 456 1271 C211H211ClFN404 435.0 17.l. 79 

Example 457 1272 C24HzsF3N403 475.2 21.7 91 

Exaniple 458 1273 C22Hz&ClN303 416.2 17.8 86 

Example 459 1274 C21HuBrN303 448.0 19.5 87 

E:itample 460 1275 C21H24ClN303 402.2 16.7 83 . 

Example 461 1276 C21Hz3FN404 415.2 18.1 87. 

Example 462 1277 C22H2cF3Ns04 480.2 20.3 85 

Example 463 1278 . C20H2sClN404 421.2 18.6 88 
.. 

Example 464 1279 C19Hz3BrN404 451.0 21.3 94 

Example 465 1280 C19H23ClN40c 407.·2 19.1 94 

Example 466 1281 C1~22FNsOs 420.2 19.l 91 

Example 467 1282 Cz5H2,ClF,N403 523.2 25.0 . 96 

Examp.le 468 1283 C23H21Cl2N303 464.2 12.2 53 

Ex~le 469 1284 C22H2sBrCl?~3~ - 496·.o 24.l 97 
.. .. 

Example 470 1285 C22H2sCl2N:l03 450.2 21.8 97 

Example 471 1321 CzoH2llB.rC.lzN30z 486.0 5.1 21 

Example 472 1322 C21Hz3Cl2N302 420.0 10.5 50 

Example 473 1323 C20H211Cl2IN30z 532:.0 7.1 27 

Example 474 1324 C21HHClN303 402.2 22.2 quant 

Example 475 1325 C21H2&ClN303 476.0 22.2 93 

Example 476 1326 C20H21 C.llN30:. 514.0 26.9 .. quant 

EXair\Ple 477 1327 C21H2!>C.lNc02 401.2 24.2 quant 

Example 478 1328" C21H23BrClN302 466.0 23.l 99 

tiXair\Ple 479 1329 C22H2&ClN302 400.2 16.4 82 

Example 480 "1330 C21H23CllN30z 512.2 20.8 81 

Example 481 1331 C21Hz4N303 382.2 19.6 quant 

Example 482 1332 C28H2~303 456.2 21.1 93 

Example 483 1333 C21H24lN303 494.0 25.3 quant 

Example 484 1334 C22H2aN402 381.2 19.0 quant 

Example :485 1335 C1i;H22BrClN40l 471.0 25.8 quant 

Example 486 1336 C20H2sClN403 405.2 18.5 91 

Example 487 1337 CHH22ClIN40;, 517.0 23.l 89 

Example 488 1338 C20H2eN404 38'7.2 20.6. quant 

Example 489 1339 CuH21N404 461.2 23.7 quant 

Example 490 1340 C1~23IN404 499.0 28.2 quant 
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Example 491 134.l C20H2&ff404 386.0 20.5 quant . 
Example 492 1342 C22Hz4BrClzN30z 514.0 27.2 quant 

Example 493 1343 C23H21ClzN30z 448.0 21.4 95 

Example 494 1344 C22Hz4 Clz IN 302 560.0 27.0 96 

~ample 495 1345 C23H2aClN303 430.2 23.8 quant 

Example 496 1346 CzzH2sClIN303 542~0 29.4 quant 

Example 497 1347 C19H22ClN302S 392.0 16.9 43 

Example 498 1348 C20H2sN30zS 372.2 6.9 19 

Example 499 1349 C1aH24N403S 377.2 8.1 43 

Example 500 1350 CnH26ClN30zS 420.0 13 • .0 62 

Example 501 1351 C22H24BrClN403 509.2 5.0 10 

Example 502 1352 Cz3Hz1BrN403 489.2 3.6 15 

Example 503 1353 C21HuBrNs04 494.0 2.8 11 

Example 504 1354 C24HzaBrClN40s 537.2 5.2 19 

Example 505 1355 C21 H22 Cl NS 02 412.0 25.5 quant 

Example 506 1356 C22 H25 NS 02 392.0 16.5 84 

Example 507 1357 C20 H24 N6 03 397.2 19.9 quant 

Example 508 1358 C23 H26 Cl NS 02 440.2 21.8 99 

Example 509 1368 C2iH20Cl2F3N30z 474.0 18.4 78 

Example 510 1369 C24Hz4ClF6IN304 568.0 24.l 85 

Example 511 1370 C19HuBrClN302S 458.0 19.4 85 

Example 512 1371 CuH2&ClN304S 512.2 22.l 86 

Example 513 1372 C2&H2&ClN30:i 448.0 19.l 85 

Example 514 1373 C22Hz3ClF3N30z 454.2 16.2 71 

Example 515 1374 CnH2.,F,IN304 548.2 22.l Bl 

Example 516 1375 CuH22BrN302S 436.0 17.l 78 

Example 517 1376 C21HzgN304S 492.0 19.4 79 

Example 518 1377 C21H29N302 428.2 18.l 85 

Example 519 1378 CzoH22ClFJN403 459.0 17.3 75 

Example 520 1379 C23H2&F 6IN,t0s 553.2 21.0 76 

Example ·521 1380 CnH21BrN .. 0:.s 443.0 16.4 74 

Example 522 1381 C2sH2aN40sS 497.0 18.4 74 

Example 523 1382 CzsH2aN40:i 433.2 17.3 BO 

Example 524 1383 Cz3H24Cl2F3N302 502.0 20.0 80 

Example 525 1384 C20H23BrClN302S 486.0 21.0 87 

Example 526 1385 C2sH30ClN304S 540.2 . 23.8 88 

Example 527 1386 C2eH30ClN302 476.0 20.0 84 

Example 528 1411 C:z2H24ClzN403 463.0 0.4 2 

Example 529 1412 C2sH2.,ClN402 443.0 1.3 6 

Example 530 1413 C21H2&ClNs04 448.0 1.1 5 
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Example s:u 1414 C24H2aClzN4Ql 491.0 0.8 3 ... 
Example 532 1415 C21Hz.zClNs02S 444.0 6.8 31 
Example 533 1416. C2:zl12sNs02S 424.0 4.8 23 
Example 534 1417 .· C20H24Ns(>3S 429.2 4.5 21 
Example 535 1418 C23H2sClNs02S 472.0 10.4 44 
Example 536 1423 C27 H26 Cl N3 03 476.0 23.9 quant 
!Example 537 1424 C27 H29 N3 04 s 456.2 28.0 quant 
Example 538 1425 C26 H28 N4 04 461.2 22.3 97 
Example 539 1426 C29 H30 Cl N3 03 504.2· 26.8 quant 
Example 540 1583 C2l H22 Cl F3 N4 02 455.0· 14.6 64 
Example 541 1584 C21 H22 Cl F3 N4 03 471.0 17.4 74 
Example 544 1585 Cl9 H20 Br Cl N4 02 453.0 15.6 69 
Example 543 1586 C19 H20 Cl2 N4 02 40'7.2 2.3 11 

Example 544 1587 . C26 H26 Cl N3 03 464 .o 15.4 66 
Example 545 1588 C20 H23 Cl N4 02 387~0 14. 8 77 

Example ,546 1589 C22 H25 F3 N4 02 435.2 11.1 51 
. Example 547 1,590 C20 H25 F3 N4 03 451.2 16.3 72 

Example 548 1591 C20 H23 Br N4 02 4.33.0 15.4 71 

. Example .. 549 ····· -- l~~~...: ..... ~.?..<!_ ~?3 Cl N4 02 387~0 15.6 81 
.. , . .-- ... ··-··-·· ·--··· 

Exuple 550 1593 C27 H29 N3 03 444.2 14.8 . 67 
Example 551 1S94 C20 H24 F3 NS 03 ' 440.2 16.2 74 
Example 552 lS9S C20 H24 F3 NS 04 456.2 15.4 68 
Example 553 1596 Cl8 H22 Br NS 03 436.0 15.6 72 
Example 554 1597 Cl8 H22 Cl NS 03 391. 8 14 .4. 73 

!Example 555 1598 C25 H28 N4 04 449.2 15.9 71 

Example 556 1599. Cl9 H25 NS 03 372~2 15.8 85 

Example 557 1606 C21 H21 Cl F3 N3 02 s 4·72.0 17.0" 72 

Example 558 1607 C21 H21 Cl F3 N3 02 S 452.2 15.3 68 
Example 559 1608 C20 H23 F3 N4 03 S 457.2 ·15.9 70 

Example 560 1660 C21H22 Br F3 N4 02 501.0 19.0 76 

Example 561 1661 C2l H22 BJ: F3 N4 03 517.0 16.2 63 

Example 562 1662 C20 H21 BJ: F2 N4 02 469.0 15.1 65 

Example 563 1663 C20 H22 Br Cl N4 02 467. 0 14.S 62 

Example 564 1692 C20 H23 Br2 N3 03 514 7.3 28 

Example 565 1693 C22 H26 F2 N4 02 417 16.2 78 

Example 566 1694 C22 H27 .F N4 02 399 21.8 quant 

Example 567 1695 C22 H27 Br N4 02 459 24.5 quant 

Example· 568. 1696 C22 H27 I N4 02 507 27.4 quant 

Example 569 1697 C22 H27 Cl N4 02 415 ·22.1 quant 

Example 570 1698 C23 H27 F3 N4 03 465 24.3 quant 
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Example "571 1699 C23 H27 F3 N4 02 449 25.3 quant . 
Example 572 1700 C22 H2S Br Cl N3 02 480 17.S 74 

E:or example, Compound No. 1583 showed the following NMR spectra: 1H NMR 

(400MHz, CD30D) f> L64-l.72 (m, lH), 2.20-2.30 (m, lH), 2.41-2.51 (m, 2H), 

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-

5 4.41 (m, 1 H), 6.82 (d, .J = 8.6 Hz, 1 H), 7.29 (s, 4 H), 7.40 (dd, J = 8.6, 1.7 

Hz, 1 H), 7.85 (d, J = 0~96 Hz, 1 H). 

Reference Exan;>l.e 4: Prepa:cation of (S)-3-[N-{3-

(trif1uo:comethyl):benzoy1}g1ycyl]aminopyr:colicli.ne. 

10 A suspension of (S)-1-(4-chlorobenzyl)-3-[N-{3-

(trifluoromethyl)benzoyl}glycyl]aminopyrrolidine (2.93 g, 6.66 mmol) and 

Pd (OH) z in 5% HC02H/methanol (70 mL) was stirred at 60 •c for 3 h. The Pd catalyst 

was filtered off through Celite, and the filtrate was concentrated. To the 

residue was added 2N aqueous NaOH solution (100 mL) and the mixture was extracted 

15 with ethyl. acetate (100 mL x 3). The combined extracts were washed with brine, 

dried_ over_ anhydrou~_ sodium sulfate, filtered, and concentrated. Column 

chromatography (Si02, AcOEt/MeOH/EtJN = 85/10/5-60/30/5) gave (S)-3-[N-(3-

(trifluoromethyl)benzoyl)glycyl.]aminopyrrolidine (1.70 g, 81%J as an oil: 1H 

NMR (CDCl3, 270 MHZ) 6 1.76 (d, J = 7.3 Hz, 1 H), 2.07-2.25 (m, 1 H), 2.81-

20 2.98 (m, 2 H), 3.02-3.11 (m, 2 H), 4.12 (s, 2 HJ, 4.41 (br, 1 H), 6.90 (br, 1 

H), 7.45 (br, 1 HJ, 7.58 (dd, J = 7.3 and 7.3 Hz, l H), 7.77 (d, J = 7.3 Hz, 

lH), 8.02 (d, J=7.3Hz, lH), 8.11 (s, lH); ESI/MSm/e316.0 (M'+H, CuH16FJN30z). 

(R)-3-[N-{3-(Trifluoromethyl)benzoyl}glycyl)aminopyrrolidinewas also 

25 prepared pursuant to the above method using the corresponding reactant: 1.49 

g, 68%; The product showed the same 1H NMR and ESI/MS with those of (S)-isomer. 

(R)-3-[N-{2-Amino-5-(trifluoromethyl)benzoyl}glycyl]aminopyrrolidine 

was also prepared pursuant to the above method using the corresponding reactant: 

316 mg, 93%; ESI/MS m/e 331.2 (!<+H, C14H11F~402 ). 

(R)-3-(N-{2-(tert-Butoxycarbonylamino)-5-80 

(trifluoromethoxy)benzoyl}glycyl]aminopyrrolidine was also prepared pursuant 

to the above method using the corresponding reactant: quant; 1H NMR (CDCl~, 

400 MHz) 61.51 (s, 9 HJ, 1.60-1.70 (m, 2 H), 2.10-2.2s {m, 1 H), 2.80-2.88 (m, 

1 H), 2.89-2.98 (m, 1 H), 3.04-3.18 (m, 2 H), 4.05 (d, J = 4.9 Hz, 2 H), 4.43 

35 (br, 1 H), 6.15 (br, l H), 7.03 (br, 1 ff), 7.32 (d, J= 9.3 Hz, 1 H), 7.3B (s, 

l H), 8.42 (d, J = 9.3 Hz, 1 H). 

249 



W099/Z5'86 . Pcr/US98/23254 

Exampl.e 573: Prepu:ation of (R)-3-[{N-(2"'" (t:ert•Butoxycazbony1amino)­

... s-txifluoromei:byl,penzoyl)glycyl}aminoJ-1-(4-chJ.orobenzyl)~rrolidine. 

A solution of (~)-1-(4-chlorobenzyl)-3-(glycylamino)pyrrolidine (5.0 g, 

5 18. 7 mmol) in dichlo.romethane (100 mL) was treated with Et3N (2.9 mL, 20.5 mmol), 

2-(tert-butoxycarbonylarnino)-5-(trifluo.romethyl)benzoic acid (6.27 g, 20.5 

mmol), EDCI (3.9g, 20.Smmol) andHOBt (2.Sg, 20.5mrnol). Thereactionmixture 

was stirred at room tempe.ratu.re overnight. To the .reaction mixture was added 

2 N aqueous NaOH solution (80 mL) and the mixture was extracted with di-

10 chloromethane. The extract was dried over anhydrous Na2S04, filtered, and 

evaporated. Column chromatography (Si02, hexane/ethyl acetate = l/l-l/4) 

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

trifluoromethylbenzoyl}glycyl}amino]-1-(4-chloroberizyl)py.rrolidine (9.41 g, 

91%) as a white amorphous solid: ESI/MS m/e 555.2 (M°'+H, C2,HloClF~404 ). 

15 
Reference Example 5: Pi-eparation of (R)-3-[{If-(2-(t:e.rt-

butoxycarbonyla:mino)-5-trifluoramethyl.benzoyl)glycyl}a:mino]pYrroli:dine. 

A mixture of (R} -3- ( { N- ( 2- ( tert-butoxycarbonyl.amino)-5.., . _ .. ·--····-·-----·-

tri fl uo.romethylbenzoyl) glycyl) amino} -1- { 4-chlorobenzyl) pyrrolidine ( 6. 3 g, 

20 ll.4mmol), Pd(OH)z (l.68 g), HC02it (3.7 mL), and methanol (80mL) was stirred 

at 50 °C overnight. After. the mixture was cooled to .room temperature, the Pd 

catalyst was filtered off through Celite and the filtrate was· concentrated. 

Colwnn chromatography (Si0:: 1 AcOEt, AcOEt/MeOH = 5/l-4/1) gave (R)-3-[{N­

{2-(tert-butoxycarbonylamino)-5-

25 trifluoromethylbenzoyl) glycyl) amino] pyrrolidine ( 4. 42 g, 90% I as a white solid: 
1H NMR (CDCJ.3 , 400 MHz) ol.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 {b.r, l H), 7.48 (d, J = 9.0 Hz, 1 H), 7.93 (s, 1 H), 

8.17 lbr, 1 H), 8.33 (d, J = 9.0 Hz, 1 H), 8.45 "(b~, 1 H). 

30 Exampl.e 574: Preparation of (S}-1-Benzy1-3-[:N-(3-

(~ifluo:romethyl)benzoyl}gl.ycyl.]aminopyrrolicline (Compound No. 239). 

A solution of (S)-3-[N-(3-

( trifluoromethyl) benzoyl) glycyl) aminopyrrolidine I 0. 0 60 rmnol) in CH3CN ( 1.1 mL) 

and (piperidinomethyl) polystyrene ( 2. 6-2. 8 mmol/g, 30 mg) were added to a 

35 solution of benzyl bromide ( 0. 050 mmol) in CH3CN · ( 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 phenyl isocyanate (0.008 mL, 0.05 
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mmol) was added. The mixture was sti.r.red at room tempe.rature fo.r 1 h, loaded 

onto Varian™ sex column, and washed with CH30H (15 mL). Product was eluted off 

using 2 N NH3 in CH30H (6 mL) and concentrated to afford (S)-l-benzyl-3-(N­

{ 3- (trifluoromethyl) benzoyl} glycyl] ami.nopyrrolidine (compound No. 239) ( 9. 0 mg, 

5 44%): The purity was determined by RPLC/MS (99%); ESI/MS m/e 406. 0 (M.+H, 

CziH22F3N30z) • 

:Example 575: Prap.u:ati.on of (R)-1-(4-Butylbenzyl)-3-[{.N-(3-

1:rifluo%'CJ118thy1benzoyl)qlycyl)aminaJpyrrolidine (Compound No. 1648). 

10 To a mixture of (R)-3-[N-(3-

(trifluoromethyl)benzoyl}glycyl]aminopyrrolidine (0.050 :mmol), 4-

butylbenzaldebyde (0.18 :mmol), NaBH3CN (0.23 mmol), and methanol (1. BS mL) was 

added acetic acid (0.060 mL). The reaction mixture was stirred at 60 •c for 

12 h. The mixture was cooled to room temperature, loaded onto Varian™ sex column, 

15 and washed with CH30H (15 mL). Product was eluted off using 2 N NH3 in CH30H 

20 

(5 mL) and concentrated to afford (R)-1-(4-butylbenzyl)-3-[{N-(3-

trifluoromethylbenzoyl) glycyl} amino] pyr.rolidine (Compound No. 1648) ( 20. 6 mg, 

89%): The purity was determined by RPLC/MS (91%); ESI/MS m/e 462.2 .. (W+;!i, .. 

C2sH30F3N30z) • 

li:xamples 576-738. 

The compounds of this invention were synthesized pursuant to methods of 

Examples 574or 575 using the corresponding reactant respectively. Preparative 

TLC or chromatography (HPLC-Cu) , if needed, afforded the desired material. The 

25 ESI/MS data and yields are summarized in Table 8. 

Table 8 

Compound Molecular Fo.t:mula ESI/MS m/e Yield (mg) Yield (%) 
No. 

Example 576 240 C21H::1F4N302 424.0 10.2 48 

Example 577 241 C21H21ClF3N30z 440.0 12. l 55 

Example 578 242 C:nH::~·Cl2F~;;02 474.0 13.9 59 

Example 579 243 C21H20Cl2F~302 414.0 13.8 58 

Example 580 244 C22Hz4F3N302 420.0 13.1 62 

Example 581 245 C21H:!l F 4N302 424.0 11.9 56 

Example 582 246 . C21H21ClF3N30z 440.0 B.5 39 

Example 583 24'7 C21H2(1Cl2F3N302 4'74.0 10.5 44 

Exarnpl.e 584 248 C:2H24CF3N30~ 436.0 11.0 51 
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Example 585 249 C22H21ClF&N°30: 474.0 12.!) 54 . 
Example 586 250 C22H24F3N30z 420. 0 11.0 52 

Example 587 251 C21H21F 4N30z 424.0 13.5 64 

Example 588 252 C22H24F3N303 436.0 11.8 54 

Example 589 253 C22llz4F3N30z 420.0 11.1 53 

Example 590 254 C21H20ClF3N404 485.0 2.4 10 

Example 591 255 C21H21FJN404 451.0 12.2 54 

Example 592 256 C21H21F3N404 451.0 11.4 51 

Example 593 257 C2zH21F5N302 474.0 11.1 47 

Example 594 258 C2tH2sFJN304 478.0 15.3 64 

Example 595 259 C22H23ClF;,N30z 420.0 6.4 31 

Example 596 260 C21H20Cl2FJN302 474.0 12.1 51 

Example 597 261 C22H21ClF&N°30z 474.0 13.6 57 

Example 598 262 C2iH21BrF3N302 484.0 15.2 63 

Example 599 263 C21HziBrF;,N30z 484.0 14.5 60 

Example 600 264 C21H2sFJN303 498.0 9.3 37 

Example 601 265 C21H21BrF3N30z 484. 0 11.6 48 

Exampl.e 602 266 C22H22FjN304 450.0 8.9 40 

Example 603 267. C22H24F)ff30.;. 436.0 10.3 47 
... ...... . ... -.... - .. -. ·- . . .... -··. 

Example 604 268 Cz3Hzs.F;,N'403 463.0 6.3 27 

Example 605 269 C22HztF;,N30~S 484. 0 8.0 33 

Example 606 270 C23Hz4F3N304 464.0 8.9 38 

Example 607 271 C.::1H20Fsff 30:: 442.0 6.1 28 

Example 608 272 C21H22F:;N:.O.:. 422.0 13.6 59 

Example 609 273 C22H:nF3N40z 431.0 12.6 59 

Example 610 274 C22H21F 3N40:: 431.0 7.7 36 

Example 611 275 C22H21F3N402 431.0 12.7 59 

Example 612 276 C21H20F'!IN30z 442.0 11.7 53 

Example 613 277 C21H2&F3N302 482.0 9.5 39 

IEXample 614 278 C2:.;li24F;J{304 464.0 13.0 56 

Example 615 279 C22H21F&N°303 490.0 10.4 42 

Example 616 280 C22H21FsN303 490.0 12.0 49 

Example 617 281 C22H22F3N304 450,0 4.9 22 

Example 618 282 C2sH30F3N:;Oz 462.0 12.0 52 

Example 619 283 C20Hz3F3N403 425.0 8.1 38 

Example 620 284 C21H2sClF3N30:1 516.0 4.8 19 

Example 621 285 C21H22F3N302 406.0 4.8 24 

Example 622 286 C21H21F4N302 424.0 4.5 21 

Example 623 287 C%1H21ClF;,N302 440.0 5.8 26 

Example 624 288 C2iH2~Cl2F3N30:; 474.0 8.1 34 
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Example 625 289 C21H2~Cl2FJN302 474.0 8.0 34 . 
Example 626 290 C22H:uF3N302 420.0 6.0 29 

EXaq>le 627 291 C21H:iFcN30z 424.0 6.2 29 

Example 628 292 Cz1H21 ClF3N:i02 440.0 4.5 20 

Example 629 293 C21Hz~Cl2F3N302 474.0 5.1 22 

Example 630 294 C22H24CF3N303 436.0 4.2 19 

Example 631 295 C22Hzi ClF i;N302 474.0 6.0 25 

Example 632 296 C22H24F3N302 420. 0 4.3 21 

Example 633 297 C21H21F4N30z 424.0 8.2 39 

Example 634 298 C22H24F3N303 436.0 12.2 56 

Example 635 299 C22H24F3N30z 420.0 8.1 39 

Example 636 300 C21H20ClF3N404 485.0 13.7 57 

Example 637 . 301 C21Hz1F3N404 451.0 15.l 67 

Exaq>le 638 302 C21H21F3N404 451.0 16.6 74 

Exaq>le 639 303 Cz2HziF gN302 474.0 12.6 53 

Example 640 304 CuH26F3N304 478.0 14.5 61 

Example 641 305 CzzH23ClF~302 420.0 8.4 37 

Example 642 306 Cz1H20Cl2F~302 474.0 13.5 57 

Example 643 307 C22H21ClFsff30z 474.0 3.7 16 

Example 644 308 C21H21BrFJN30: 484.0 7.2 30 

Example 645 309 C21H21BrF3N302 484.0 6.7 28 

Example 646 310 C27H2,F3N30~ 498.0 4.2 17 

Example 647 311 C21H:1BrF3N;-,O:: 484.0 6.3 26 

Example 648 312 C22H::2F3N304 450.0 2.4 11 

Example 649 313 Cz2Hz4FJN303 436.0 1.9 9 

Example 650 314 C2:-1H2sF3Na03 463. 0 s.o 22 

Example 651 315 C22H24F3N304S 484.0 2.5 10 

Example 652 316 C23H24F3N304 464.0 3.3 14 

Example 653 317 C21H21;F sN302 442.0 4.5 20 

Example 654 318 C21H22F.;N303 422.0 7.9 34 

Example 655 319 C22H21F3N40z 431.0 6.5 30 

Example 656 320 C22H:nF3N40z 431.0 14.2 66 

Example 657 321 C22H:n F 3N402 431.0 14. 9 69 

Example 658 322 C21H2~-F~N30, 442.0 13.6 62 

EKample 659 323 C21Hzl!F~302 482.0 3.9 16 

Example 660 324 C23Hz4F3N304 464.0 15.2 66 

. le 661 325 C22H2~Fsff303 490.0 16.1 66 

Example 662 326 C22H21Fsff303 490.0 13.6 56 

Example 663 327 Cz2H22FJN304 450.0 5.4 24 

Example 664 328 C2sH.;~F3N::i02 462.0 10.9 47 
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!Example 665 329 C20Hz3F_,N,.O~ 425.0 12.0 · .. 57 . 
Example 666 986 C27 H2S Cl F3 N3 02 516.0 1.5 6 . 
Example 667 1118 C28 H27 F3 N4 03 525 21.S 62 

Example 668 1119 C22 H24 F3 N3 02 s .452 16.9 57 .. 

Example 669 1120 C23 H26 Fl NJ 04 466 20.S 67 

Example 670 1121 C22 H23 FJ N4 04 46S 16.8 S5 

Example 611 1122 C28 H36 Fl N3 02 504 21.0 63 

Example 672 1123 C25 H23 Br F3 N3 02 534 26.6 7S 

Example 673 .. 1124 Cl9 H19 Fl N4 OS 4-41 21.3 73 

Example 674 1133 C:23 H26 F3 N3 04 467 33.6 84 

Example 675 1134 C24 H28 Fl N3 05 496 34.8 82 

Example 676 1135 C22 H21 F3 N4 06 495 32.6 77 

Example 677 1136 C23 H24 F3 NJ 05 480 36.6 89 

Example 678 1137 C22 H21 Br F3 NJ 04 .· ·529· 30.8 69 

Example 679 1138 C24 H26 F3 N3 02 446· 32.7 86 

. Example 680 1139 C22 H24 F3 N3 02 420 18.6 51 

Example 681 1140 C21 H20 Fl NS 06 496 20.s 49· 

Example 682 1141 C25 H24 F3 NJ 02 456 22.s 58 

E:l!:.~!~. ~~~ 1142 C25 H24 F3 N3 02 456 21. 6 55 ........ ···-·- -·-~-----~ ·-·-.····--···· .. ···--·-···· .... . ···~--- .. .. . .. . -· -
e:xample 684 1143 C35 H34 F3 NJ 04 618 27.3 53 

Example 685 1144 C23 H26 F3 N3 04 466 2S.5 64 

Example 686 1145 C23H25 F3 N4 06 511 .38. 0 88 

Example 687 1146 C28 H28 F3 N3 03 512 . 38.3 89 

Example 688 1147 C2l H25 Fl N4 03 463 27.l 62 

Example 689 1148 C27 H26 F3 N3 02 482 22.4 S7 

Example 690 1161 C22 H24 F3 N3 04 452 13.5 S8 

Example 691 1162 C24 H28 Fl NJ 03 464. 16.7 70 

Example 692 1163 C22 H23 F4 N3 03 4S4 15.8 68 

Example 693 1164 C23 H26 F3 N3 03 450 lS.7 68 

Example 694 1165 C23 H24 F3 N3 04 464 16.3 68 

Example 695 1166 C22 H23 Br F3 N3 03 513 15.0 57 

Example 696 1168 Cl7 Hl7 Cl F3 NS 02 S 448 6.9* 23 

Example 697 1169 C20 H22. F3 NS 03 S 470 1. '7* 6 

Example 698 1170 C22 H22 F3 NS 02 446 2.3* 8 

Example 699 1286 C26 H33 F3 N4 03 507 25.3* 51 

Example 700 1287 C21 H20 Fl NS 06 496 4.0* 8 

Example 701 1288 C22 H24 F3 N3 04 452 3.6* 13 

Example 702 1298 C23 H25 Br F3 N3 04 544 28.4 quant 

Example 703 1299 .C24 H28 F3 N3 05 496 1·4 6 

Example 704 1300 C23 H26 F3 NJ 04 466 7.3 33 
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Example 705 1301 C24 H28 F3 N3 05 496 12.6 53 . 
Example 706 1302 C24 H28 F3 N3 03 464 24.5 quant 

Example 707 1303 C23 H25 Br F3 N3 04 544 22.2 86 

Example 708 1304 C29 H30 F3 N3 04 542 28.6 quant 

Example 709 . 1305 C26 H26 F3 N3 03 486 35.4 quant 

Example 710 1306 C24 H28 F3 N3 04 480 8.1 35 

!Example 711 1307 C23 H26 Fl N3 05 482 27.9 quant 

Example 712 1308 C23 H24 F3 N3 03 448 5.9 28 

Example 713 1309 C23 H25 F3 I N3 04 592 24.0 BS 

Example 714 1310 C22 H24 F3 N3 04 452 3.4 16 

Example 715 1311 C22 H22 F3 N3 04 450 3.4 16 

Example 716 1312 C21 H21 F3 I N3 02 532 18.1 72 

Example 717 1313 C2l H21 Br Fl N3 02 484 17.4 76 

Example 718 1314 Cl9 Hl9 F3 N4 04 s 457 16.8 77 

Example 719 1315 C20 H22 F3 N3 03 410 13.6 70 

Example 720 1316 C22 H20 Cl F6 N3 02 508 18.6 77 

Example 721 1317 C21 H20 Cl F3 N4 04 485 17.0 74 

Example 722 1318 C21 H20 Cl F4 N3 02 458 17.0 78 

Example 723 1319 C21 H20 Cl F4 Nl 02 458 17.6 81 

·Example 724 1320 C21 H20 Br F4 N3 02 502 18.5 77 

Example 725 1390 C26 H32 F3 N3 02 476 16.1 51 

Example 726 1391 C23 H26 F3 N3 02 434 20.0 76 

Example 727 1392 C22 H23 Cl F3 Nl 02 454 20.0 67 

Example 728 1393 C23 H26 F3 N3 02 434 20.l 70 

Example 729 1394 C22 H23 F3 N4 04 465 18.4 60 

Example 730 1395 C23 H24 F3 N3 02 432 21.4 75 

Example 731 1396 C26 H26 F3 N3 02 470 20.4 66 

tEXample 732 1397 C21 H20 Br2 F3 N3 02 562 14.5 54 

Example 733 1398 C22 H22 Cl2 F3 N3 02 488 10.8 47 

!Example 734 1399 C22 H22 Cl2 F3 N3 02 488 9.4 40 

Example 735 1400 C22 H23 Cl F3 N3 02 454 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 02 421 6.5 32 

*Yield of TFA salt. 

Examples 739-748. 

The compounds of this invention were synthesized pursuant to methods of 

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

summarized in Table 9. 

Table 9 

·Compound Molecular Fo.rmula ESI/MS Yield Yield(%) 
No. m/e (Dig) 

Example 739 1650 C24 H28 F3 N3 02 448.0 20.4 91 

Example 74.0 1706 C23 H25 F3 N4 03 463.2 3.7 11 

le .741 1707 C22 H25 F3 N4.02 s 467.0 10.3 29 -
Example 742 1708 C23 H27 F3 N4 02 449.2 . ll.4 34 

Example 743 1709 C24 H29 F3 N4 02 463.2 15.2 44 

Example 744 1775 C22 H25 F3 N4 04 467.2 9.2 26.3 

Example 745 1776 C22 H25 F3 N4 04 467.2 8.9 25.4 

Example 746 1787 C2.4 H29 F3 N4 02 463.2 5.6 16.1 

!Example 747 1802 C23 H27 F3 N4 04 481.2 11. 7 32.S 

Example 748 1803 C22 H25 F3 N4 03 451.2 9.6 28.4 

J:xazl;>le 749: Preparati.cm of (.R)-3-[{1!'1- (2-Alld.no-s-
. -· .......... ··--·-····· -·-----·-------------·:--···- -- -·---···---· 

t:L'i.fl.uoromethoxybeJ1zoy1)glycy1}ami.il.ci]-1-(3-hyd:L'cxy-4-

:methcxybenzy1)pyrro1i.dine (Campound. No. 1896). 

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

(trifluoromethoxy) benzoyl) glycyl] ali\inopyrrolidine ( 0. 050 mmol) , 3-hydroxy-

4-methoxybenzaldehyde (0.060 mmol), NaBH3CN (0.15 :mniol), and methanol (1.3 mL) 

was added acetic acid (0. 050 mLl. The reaction mixture. was stirred at 60 °C 

for 8 h. The mixture was cooled to room temperature, loaded onto Varian™ sex 

15 column, and washed with CH30H (lO mL). Product was eluted off using 2 N NH3 in 

CH30H {5 mL) and concentrated. To the resulting material was added 4 N HCl in 

l, 4-dioxane and the solution was stir.red overnight at room temperature. 

Concentration and preparative TLC gave (R)-3-( (N- (2-amino-S-

trifluoromethoxybenzoyl)glycyl)amino)-l-(3-hydroxy-4-

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

determined by RPLC/MS (93lf:); ESI/MS m/e 483 (M•+H, C22H2!>F3N40!>), 

Exmqples 750-757. 

The compounds of this invention were. synthesized pursuant to methods of 

25 Example 749 using the corresponding reactant respectively. The ESI/MS data and 

yields are summarized in Table 10. 
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':rabl.e 10 

Cainpound Molecular Formula ES I/MS Yield Yield (%) 

No. m/e (mg) 

Example 750 1897 C22 H25 F3 N4 03 s 483 22.7 94.1 

Example 751 1898 C23 H27 F3 N4 03 465 12.2 52.5 

Example 752 1899 C24 H29 F3 N4 03 479 14.4 60.2 

Example 753 1900 C22 H25 F3 N4 05 483 2.6 10.8 

Example 754 1901 C24 H29 F3 N4 03 479 14.5 60.6 

Example 755 1902 C23 H25 F3 N4 04 479 12.0 50.2 

Example 756 1915 C23 H27 F3 N4 o~ 467.2 2.5 6.7 

Example 757 1916 C22 H25 F3 N4 04 467.2 3.1 8.9 

Exampl.e 758: Pl:ep&rati.on of (B)-3-[{N-C2-Amino-5-

5 (trif1uoromethyl)benzoyl)qlycyl.}amino]-1-(4-vi.ny1benzyl.)pyrrol.idine 

(Compound. No. 1701). 

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

(trifluoromethyl)benzoyl)glycyl}amino]pyrrolidine (0.0SOmmol), 4-vinylbenzyl 

chloride (9. 9 mg, O. 065 :mmol), piperidinomethylpolystyrene (60 mg), .acetonitrile 
.. ·-· .. ----·····---·--··--

10 {1.0 mL) and chloroform (0.30 mL) was stirred at 50 °C for 12 h. The reacti~n 

mixture was cooled, loaded onto Varian'lM sex column and washed with CH30H (15 

mL). Product was eluted using 2 N NH3 in CH30H (5 mL) and concentrated to afford 

(R)-3-((N-(2-amino-5-(trifluoromethyl)benzoyl)glycyl}amino]-l-(4-

vinylbenzyl)pyrrolidine (Compound No. 1701) {19.6 mg, 88%): The purity was 

15 determined by RPLC/MS (92%); ESI/MS m/e 547.2 (M"'+H, C:?~H25ClF3N402}. 

Examples 759-762 

The compounds of this invention were synthesized pursuant to methods of 

Example 758 using the corresponding reactant respectively. Preparative TLC, 

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

summarized in Table 11. 

':rable 11 

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

Example 759 1702 C22 H25 F3 N4 03 451.2 5.3 24 

Example 760 1703 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 Cl2 F3 N4 02 489.2 9.3 38 
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Exanple 763: Pzepa:ation of (R) -3- [ (lll- (2-Ami~o-5-

(trifluorcmethoxy)benzoyl)glyc:yl}amino]-1-(2,4-dich1orobenzyi)pyrrolic:line 
. . 

(Compound. No. 1905). 

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

(trifluoromethoxy)benzoyl)glycyl)amino]pyrroli'tline (0. 050 1111t1.ol}, 2,4-

dichlorobenzyl chloride (0.060 :mmol), piperidinomethylpolystyrene (60 mg), 

acetonitrile (0.8 mL) and chlorofo.rm (0.5 mL) was stirred at .60 •c for 12 h. 

The reaction mixture was cooled, loaded onto Varian™ sex column and washedwith 

10 50% CHC13 /CH30H (10 mL) and CH30H (10 mL). Product was eluted using 2 N NH3 in 

CH30H (5 mL) and concentrated. 'l'o the resulting material was added 4 N HCl in 

1, 4-dioxane (2 mL), and the solution was stirred overnight at room temperature. 

Concentration and preparative TLC afforded (R)-3-[{N-(2-amino-s-

(trifluorornethoxy)benzoyl)glycyl}amino)-1-{2,4-dichlorobenzyl)pyrrolidine 

15 (CompoundNo. 1905) (17.6mg, 70%): Thepuritywasdete.rminedbyRPLC/Ms·(93%)~ 

ESI/MS m/e 505 (M°"+H, C21H21Cl2F3N403). 

Examples 764-770 

The compounds of this invention were synthesized pursuant to methods of 

20 Example 763 using the corresponding reactant respectively. The ESI/MS data and 

yields are summarized in Table 12. 

25 

~able 12 

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

Example 764 1906 C22 H23 F3 N4 05 481 9.4 39.1 

Example 765 1907 C2l 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 l.3 26 

Example 768 2181 C23 H25 F3 N6 03 491 4.3 52 

Example 769 2182 Cl9 H22 F3 NS 02 s 442 7.0 51 

Example 770 1909 C23 H25 F3 N4 03 463 8.7 37.6 

Example 771: P.z:epa:cation of (.R)-3- [ {.N- (2-Amino-5-

tri.f1uorometho~nzoyl)glycyl}amino]-1-(2""'amino•4-chloz:obenzyl)pyrrolic:line 

(Compound. No. 1921). 

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

30 . trifluoromethoxybenzoyl) glycyl J amino J pyrrolidine ( 0. 050 nunol) , 4-chloro-2-
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nitrobenzyl chloride (0.050 mmol), piperidinoJllethylpolystyrene (60 mg), 

acetonitrile (1.0 mL) and chloroform (0.7 mL) was stirred overnight at 50 °C. 

Th~ reaction mixture was cooled, loaded onto Varian TM sex column and washed with 

50% CHC13/CH30H (10 mL) and CH,,OH (10 mL). Product was eluted using 2 N NH3 in 

5 cH3o:H (5 mLl and concentrated. To the resulting material was added ethanol (3 

mL) and 10% Pd-C (15 mg), and the mixture was stirred under H2 at room temperature 

for 1.5 h. Filtration, concentration, and preparative TLC a·ffo.rded (R)-3-

[ (N-(2-amino-5-trifluoromethoxybenzoyl)glycyl}amino]-l- (2-amino-4-

chlorobenzyl)pyrrolidine (Compound No. 1921) (2.2 mg, 6%): The purity was 

10 determined by RPLC/MS (81%); ESI/MS m/e 486.2 (M++H, CnH23ClF3N503). 

Exampl.e 772: Preparation of (.R)-3-[{Jl- (2-Amino-5-

trif1uaromethylbenzoy1) gl.ycy1 )ami.no]-1- (4-bromo-2-fl.uorobenzy1)pyrrolidine 

(Coapound No. 2120). 

15 To a mixture of (R)-3- [ (N- (2- ( tert-butoxycarbonylamino) -5-

trifluoromethylbenzoyl) glycyl} amino)pyr.rolidine (0.050 mmol), 4.-bromo-2-

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

_was added NaBH3CN. (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 

20 onto VarianTM sex column, and washed with CH30H (5 mL x 21. Product was eluted 

off using 2 N NH3 in CH30H (5 mL) and concentrated. The residue was dissolved 

in methanol (0.25 mL) and 4 N HCl in dioxane (0. 50 mL) was added. The solution 

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

dissolved in methanol, loaded onto Varian™ sex column, and washed with CH30H 

25 (5 mL x 2). Product was eluted off using 2 N NH3 in CH30H (5 mL) and concentrated. 

The resulting material was dissolved into ethyl acetate (0.5 mL), loaded onto 

VarianTMSi column, eluted off using ethyl acetate/methanol= 5:1 (6 mLJ, and 

concentrated to afford (R)-3-[{N-(2-amino-5-

trifluoromethylbenzoyl)glycyl}amino]-l-(4-bromo-2-fluorobenzyl)pyrrolidine 

30 (Compound No. 2120) (16. 0 mg, 31%): The purity was determined by RPLC/MS (99%); 

ES I/MS m/ e 517. 0 (}(°+H, C21H21BrF4N402) • 

Examples 773-793. 

The compounds of this invention were synthesized pursuant to methods of 

35 Example 772 using the corresponding reactant respectively. The ESI/MS data and 

yields are summarized in Table 13. 

~abl.e 13 
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. 
Compound Molecular Formula ESI/MS Yield Yield 

No. .. m/e ·(mg) (%) 

Example 773 2083 C22 H24 Br F3 N4 04 545.2 2.9 11 

Example 774 2084 C23 H27 F3 N4 05 497.2 5.1 21 

Example 775 2085 C22 H25 F3 N4 04 467.2 3.1 13 

Example 7-76 2086 C21 H22 Cl F3 N4 03 471.0 -4.6 20 

Example 777 2087 C23 H28 Fl NS 02 464.2 5.6 24 

Example 778 2088 C25 H32 F3 NS 02 492.2 S.9 24 

Example 779 2089 C21 H21 FS N4 02 457.2 4.5 20 

Example 780 2090 . C27 H27 F3 N4 03 513.2 a.o 31 

Example 781 2118 C21 H23 F3 N4 04 453.1 2.7 12 

Example 782 2119 C21 H23 F3 N4 04 453.1 4.3 19 

Example 783 2121 C22 H25 F3N4 04 467. 0 1.2 2 

Example 784 2122 C21 H2l Cl F4 N4 02 472.9 13.l 28 

Example 785 2123 C22 H22 F3 NS 06 510.1 13.l 51 

Example 786 2124 C21 H21 Cl F3 NS 04 SOO.l 15.6 62 

Example 787 2125 C22 H24 F3 NS OS 496.0 16.0 65 

Example 788 2126 C22 824 F3 NS 04 480.1 15.6 65 

Example 789 2137 C22 824 Cl F3 N4 02 469.2 - 2. 6 11 

Example 790 2138 C26 H29 F3 N6 02 515.3 25.1 98 

Example 791 2139 C20 H24 Cl F3 N6 02 413.2 25.0 98 

Example 792 2149 C21 H22 F3 NS 05 482.3 4.9 34 

Example 793 2157 C22 H25 F3 N4 03 451.2 15.5 70 

Example 794: Prepa:at:ion of (R)-3-[(B-(2-Amino-5-

i:rifluo~thylbenzoyl)glycyl}amino]-1-(2,4-d.imethoxypyrim:i.din-5-

5 ylmethyl)pyrroli.dine (C~ound No. 2175). 

(R)-3-[{N-(2-Amino-5-trifluoromethylbenzoyl)glycyl}amino]pyrrolidine 

(17 .2 mg, o. 04 :mmol) was dissolved in THF (1 mL) and 2, 4-dimethoxy-5-pyrimidine 

carboxaldehyde (6. 7 mg, 0.04 mmol) was added followed by sodium 

triacetoxyborohydride (12. 7 mg, 0.06 mmol) and glacial acetic acid (2. 4 mg, o. 04 

10 :mmol). The mixture was stirred at room temperature for 24 hand evaporated. 

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

NaOH solution ( 1 mL) • The organic phase was recovered and evaporated then treated 

with 25% trifluoroacetic acid in dichloromethane (1 mt.) for 1 hat room temperature 

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

15 (2-amino-5-trifluoromethylbenzoyl)glycyl}amino)-1-(2,4-dimethoxypyrimidin-

5-ylmethyl)pyrrolidine (Compound No. 2175) (18.6 mg, 78%): The purity was 

determined by RPLC/MS {98%); ESI/MS m/e 483 (M°+H, C21H2sF3N604) • 
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Examp1es 795-803. 

The compounds of this invention were synthesized pursuant to methods of 

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

yields are summarized in Table 14. 

Tab1e 14 

Compound Molecular Formula ES I/MS Yield Yield 
No. m/e (mg) (%) 

Example 795 2165 Cl8 H2l F3 N6 02 411 2.0 27 

Example 796 2166 Cl8 H20 F3 NS 02 s 428 9.9 66 

Example 797 2167 C24 H25 F3 N6 02 487 15.1 73 

Example 798 2169 C24 H29 F3 N4 02 463 1.2 24 

Example 799 2170 C26 H25 Cl F3 NS 02 520 6.0 40 

Example 800 2171 Cl9 H23 F3 NG 02 425 16.8 88 

Exanple 801 2174 C23 H24 Br F3 N4 02 S2 591 5.3 53 

Example 802 2178 C25 H28 F3 NS 04 518 5.4 62 

Example 803 2179 C25 H28 F3 NS 03 502 6.3 60 

Example 804: Preparation of (~) -1- (2-Amino-4 ,.S- - .. 

10 methylenedioxybenzyl)-3-[{N'-(2-amino-S­

tr~fluoromethy1benzoyl)qlycyl}amino]pyrrolidine (Compound No. 2127). 

mixture of (R)-3-[{N-(2-amino-S-

trifluoromethylbenzoyl)glycyl)amino]-1-(4,5-methylenedioxy-2-

nitrobenzyl)pyrrolidine (30.Smg), 10% Pd-activated carbone (6 mg), andmethanol 

15 (3 mL) was stirred under a hydrogen atmosphere at room temperature for 10 h. 

The Pd catalyst was filtered off through Celite, and the fil.trate was concentrated. 

Solid phase extraction (Bond Elut™ SI, 20% methanol/AcOEt) afforded (R)-1-

(2-amino-4,S-methylenedioxybenzyl)-3-[{N-(2-amino-5-

trifl.uoromethylbenzoyl) glycyl}amino]pyrrolidine (Compound No. 2127) (21. 9 mg, 

20 76%): The purity was determined by RPLC/MS (95%); ESI/MS m/e 480.1 (M°'+H, 

C22H24F3Ns04) • 

Examples 805 and 806. 

The compounds of this invention were synthesized pursuant to methods of 

25 -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 ES I/MS Yield Yield 
No.·. m/e (mg) (%) 

Exampl~ 805 2128 C22 H26 F3 NS 03 466.0 . 8. 6 30 

Example 806 2129 C22 H26 F3 NS 02 450.l 13.l 37 

Example 807: ~eparatian of (R)-1-(3-Amino-4-chlorobenzyl)-3-[{lf-(2-

amino-S-tri.fluoromet:hylbenzoyl)glyeyl}aminoJpy:roli.cline {C~oundNo. 2132). 

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

trifluoromethylbenzoyl)glycyl}amino).,...1-(4-chloro-3-nitrobenzyl)pyrrolidine 

(32. 6 mg), 10% Pd-activated carbone (8 mg), ethyl acetate (2. 7 mL) and methanol 

( 0. 3 mL) was stirred under a hydrogen atmosphere at roo?n temperature for 15 h. 

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

10 extraction (Bond Elut™ SI, 20% methanol/AcOEt) afforded (R)-1-(3-amino-4-

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

trifluoromethylbenzoyl)glycyl}amino)pyrrolidine (Compound No. 2132) (10.S mg,. 

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

C21H23ClFJN's02}. 

15 

20 

Example 808:. Prepuatl.on o:f (R)-1-(2;,,Amino-4,S-

methyleneclioxyaenzyl)-3-[{N-(2-(~e.rt:-butoxycarbonylamino)-5-

tri.fluoromethylbenzoyl)9lycyl}amino]pyrrolidine. 

To a mixture of · (R) -3:.. [ { N- {2- ( tert-butoxycarbonylamino) -5-

trifluoromethylbenzoyl)glycyl)amino}pyrrolidine (0.150 mmol), 4,5-

methylenedioxy;..2-nitrobenzaldehyde (0.45 mmol), methanol (4.5 mL), and acetic 

acid (0.048mL) was addedNaBH3CN (0.75mrnol) in methanol {l.SOmL). The reaction 

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

temperature, loaded onto Varian™ sex column, and washed with CH30H. Product 

25 was eluted off usinq 2 N NH3 in CH30H and concentrated to afford (R) -3- [ {N­

(2- ( tert-butoxycarbonylamino} -5-trifluoromethylbenzoyl) glycyl) amino]-1-

(4, 5-methylenedioxy-2-nitrobenzyl)pyrrolidine. 

A mixture of (R)-3-[{N-(2-(tert-butoxycarbonylamino)-S-

trifluoromethylbenzoyl)glycyl)amino]-1-(4,5-methylenedioxy-2-

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

·methanol ( 3, O 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- I 2-amino-4, 5-methylenedioxybenzyl) -3- [ ( N- (2- ( tert­

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

(R)-1-(3-Amino-4-methoxybenzyl)-3-(fN-(2-·(tert-butoxycarbonylamino)-

5-trifluorotnethylbenzoyl)glycyl}amino]pyrrolidine and {R)-l-(3-amino-4-

5 methylbenzyl)-3-[{N~(2-(tert-butoxycarbonylamino)-5-

t.rifluoromethylbenzoyl) glycyl) amino}pyrrolidine were also synthesized pursu­

ant to methods of Example BOB using the corresponding reactant respectively. 

(R) -1- (3-Amino-4-methoxybenzyl )-3-( (N- (2- { tert-butoxycarbonylamino) -

5~trifluoromethylbenzoyl)glycyl)amino}pyrrolidine: 101 mg, quant.; Any re-

10 markable by-products were not detected in TLC. 

(R)-1-(3-amino-4-methylbenzyl)-3-[{N-(2-{tert-butoxycarbonylarnino)-

5-trifluoromethylbenzoyl)glycyl)amino}pyrrolidine: 97.2 mg, quant.; Any 

remarkable by-products were not detected in TLC. 

15 Example 809: Prepa:ati.on of (.R}-1-(3-Amin.o-4-ahl.orobenzy1)-3-[(N-(2-

(tert-butoxycarbonylamino)-S­

trifluoromethylbenzoy1)g1ycyl}am:in~]pyrrolid.ine. 

To a mixture of ( R} -3- [ ( N- {2- { ter:t._-butoxycarbony~-~~~-~-~5- _ . .. ··-·- . 

trifluoromethylbenzoyl)glycyl}amino)pyrrolidine (0.150 mmol), 4-chloro-3-

20 nitrobenzaldehyde (0.45 mmol), methanol (4.5 mL), and acetic acid {0.048 mL) 

was added NaBH3CN (0.75 mmol) in methanol (1.50 mL). The reaction mixture was 

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

onto Varian™ sex column, and washed with CH)OH. Product was eluted off using 

2 N NH; in CH~OH and concentrated to afford (R)-3-[ {N- (2- ( tert-

25 butoxycarbonylamino)-5-trifluoromethylbenzoyl)glycyl)amino]-l-{4-chloro-3-

nitrobenzyl)pyrrolidine. 

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

trifluoromethylbenzoyl)glycyl)amino]-1-{4-chloro-3-nitrobenzyl)pyrrolidine 

prepared above, 10% Pd-activated carbone (22 mg), ethyl acetate (2.7 mL} and 

30 methanol ( 0. 3 mL} was stirred under a hydrogen atmosphere at room tempera tu re 

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-trifluoromethylbenzoyl)glycyl)amino)pyrrolidine 

35 

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

Example 810: Pzepa:ation of (B)-1-(3-Amino-4-hydroxybenzyl}3-[(N-(2-

Amino-S-tr:i.:fluoromethy1benzoyl)glycyl}amino]pyrrolidine (Compound. No. 2187). 

A solution of (R)-1- (3-amino-4-hydroxybenzyl)-3-( {N- (2- ( te.rt-
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butoxycarbonylamino)-S-trifluoromethylbenzoyl)glycyl)amino)pyrrolidine (20 

mg), prepared pursuant to methods of Example 808, in 4 N HCl in dioxane (2.0 

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

concentrated, the residue was dissolved in methanol, loaded onto Varian™scx 

5 column, washed with CH30H, and eluted off using 2 N NH; in CH30H. Concentration 

and preparative TLC {SiCi21 AcOEt/MeCiH = 4:1) afforded (R)-1- (3-amino-4-

hydroxybenzylJ 3-[ {N- (2-Ainino-S-

trifluoromethylbenzoyl} glycyl }amino}pyrrolidine (Compound No. 2187) (9. 6 mg, 

59%): The purity was determined by RPLC/MS (S6%); ESI/MS m/e 452.3 (M'°+H, 

10 C21H24F3Ns03). 

15 

Exanple 811: P:eparation of 

t:rifluo:romethyll>enzoyl)qlycyl)amino]..;1-(4-chioZ'0-3-

(climethyl.amino)benzyl}pyr:ro1idine (Compoiind No. 2133). 

CB) -3- UN- (2-Amino-s-

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

butoxycarbonylamino)-5-trifluoromethylbenzoyl)glycyl)aminoJpy.trolidine 

( 44. 9 mg) , methanol ( 0. 95 mL) , acetic acid ( 0. 05 mL), and 37% aqueous HCHO sol.ution 

(0.15 mL} was added NaBH3CN (38 mg). The reaction mixture was stirred at so __ ~c-·····-----···-··---------­

overniqht. The mixture was cooled to room temperature and evaporated. To the 

20 residue was added 2 N aqueous NaOH solution and ethyl acetate, the organic layer 

was separated, and the aqueous layer was extracted with ethyl acetate. The 

cotabined organic layers were dried and concentrated, arid the residue was loaded 

onto Varian™ sex column and washed with CH30H. Product was eluted off using 

2 N NH:i in CH30H and concentrated. The residue was dissolved in 50~ cone. 

25 HCl/dioxane and the solution was stirred at room temperature for 1 h. The 

reaction mixture was adjusted to pH 10 with 5 N aqueous NaOH solution and extracted 

with ethyl acetate (2 times). The combined extracts were dried over Na2S04 , 

filtered, and evaporated. Preparative TLC (Si~, 20% MeOH/AcOEt) gave IR)-

3-[ {N-(2-amino-S-trifluoromethylbenzoyl) qlycyl} amino]-l-{4-chloro-3-

30 (dimethylamino)benzyl )pyrrolidine (Compound No. 2133). (10. 9 mq, 28%): The 

purity was detemined by RPLC/MS {95%); ESI/MS m/e 498.3 {M'+H, C:3H~·ClF3ffs02 ). 

Examples 812-814. 

The compounds of this invention were synthesized pursuant to methods of 

35 Example 811 using the co.r.responding reactant respectively. The ESI/MS data and 

yields a.re summarized in Table 16. 

Table 16 
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. 
Compound Molecular Formula ESI/MS Yield Yield 

No. m/e (mg) (%) 
Example 812 . 2134 C24H2eF3N~04 508.4 19.0 so 
Example 813 2135 C24H30F3N503 494.4 21.8 50 

Example 8.14 2136 C24H30F3Ns02 478.4 29.2 69 

Example 815: Prepa:Cation of (.R)-3-[(B-(2-Amino-5-

trifluoromethylbenzoyl)glycyl}aminoJ-1-(3-methylamino-4-

5 hydroxybenzyl)pyrrolid.ine (Compound No. 2158). 

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

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

(27.3mg, o·.049mmol), 37%HCHOsolution (4.0mg, 0.049mmol), aceticacid (0.10 

mL) and methanol (1.3 mL) was added NaBH3CN (9.2 mg) in methanol (0.2 mL). The 

10 reaction mixture was stirred at 60 ° C overnight. The mixture was cooled to room 

temperature, loaded onto Varian™scx column, and washed with CH30H (5 mL x 2). 

Product was eluted off using 2 N NH3 in CH30H (8 mL) and concentrated. 

The resulting material was dissolved in methanol (1 mL) and 4 N HCl in 

dioxane (1. 0 mL) was added. The solution was stirred at room temperature fpr_ ..... __ ·········-···· 

15 3 h. After the solution was concentrat.ed, the residue was dissolved in methanol 

(1 mL), loaded onto VarianTM sex column, wash~d with CH30H (5 mL x 2), and eluted 

off using 2 N NH~ in CH30H (8 mL). Concentration and preparative TLC (SiO:!) 

afforded (R)-3-[(N-(2-amino-5-trifluoromethylbenzoyl)glycyl}amino]-1-(3-

methylamino-4-hydroxybenzyl)pyrrolidine (Compound No. 2158) (4.3 mg, 19%): The 

20 purity was determined by RPLC/MS (71%) ~ ESI/MS m/e 480. 3 (M0 +H, CzzHz6FsN50.;). 

Ezample 816: Preparation of (.R)-1-(3-Acetyl.amino-4-methoxybenzyl)-3-

[(N-(2-amino-S-tzif1uoromethyl.benzoy1)glycyl}amino]pyrrolidine (CompounclNo. 

2152). 

25 To a solution of (R)-1-(3-amino-4-methoxybenzyl)-3-[(N-(2-(tert­

butoxycarbonylamino)-5-trifluoromethylbenzoyl)glycyl}amino)pyrrolidine 

(50.5 mg)in pyridine (1 mL) was added acetic anhydride (1 mL). The reaction 

mixture was stirred at room temperature overnight and methanol was added. The 

mixture was evaporated, and l N NaOH solution was added. The mixture was 

30 .extracted with ethyl acetate and the organic layer was concentrated. Preparative 

TLC gave {R)-l-(3-acetylamino~4-methoxybenzyl}-3-[{N-(2-(tert-

butoxycarbonylamino)-5-trifluoromethylbenzoyl}glycyl}amino]pyrrolidine. 

The resulting (R}-1-(3-acetylamino-4-methoxybenzyl)-3-[{N-(2-(tert-
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butoxycarbonylamino) -5-trifluoromethylbenzoyl) gl.ycyl) amino) pyrrolidine was 

dissolved in 50% 6 N hydrochloric acid in 'dioxane and the solution was stirred 

at room temperature for 2 h. The mixture was adjusted to pH. 10 with 5 M NaOH 

solution, and extracted with ethyl acetate. The organic layer was evaporated 

5 and preparative .TLC (Si02, AcOEt/MeOH = 4:1) afforded (R)-1-(3-acetylamino-

4-methoxybenzyll-3-[(N-(2-amino-5-

trifluoromethylbenzoyl)glycyl)amino)pyrrolidine (Compound No. 2152) (3.7 mg, 

8%): The purity was determined by RPLC:/MS (100%); ESI/MS m/e 508. 3 (M~+H, 

C24H2aF,,N's04) . 

10 

15 

Examples 817-819. 

The compounds of this invention WE!re synthesized pursuant to methods of 

Example 816 using the corresponding reactants respectively. The ESI/MS data 

and yields are summarized in Table 17. 

~able 17 

Compound Molecular Formula ESI/MS Yield Yield 
" -··-·· ·- -· . ·····-· ··-

·No~ ····-- .... -- - ··-··-· -· . ·-···--- -- -· - ·- -- --··- .......... . -~- ··--·m/e .. - -· (mg) -··- --·-1·% )-·---

Example 817 2150 C23H25ClF3N503 512.3 3.8 9 

Example 818 2151 C24H26F3N505 522.2 3.1 e 
Example 819 2153 C24H28F3N503 492.3 4.3 10 

Exanple 820: Preparation of (B)-3-[Uf-(2-Amino-5-

20 trifluoromethylbenzoy1)glycyl}amino]-1-(benz[d)oxazol-S-yl)pyrroll.dine 

(Compound No. 2189). 

A solution of (R)-l-(3-amino-4-hydroxybehzyl)•3-[{N-(2-(tert-

butoxycarbonyl.amino)-5-trifluoromethylbenzoyl)glycyl}amino}pyrrolidine (20 

mg), prepared pursuant to methods of Example 808, in THF (2 mL) was treated with 

25 t.dethyl orthofo.r:mate (0.020mL, 3.3eq) andpyridiniump-toluenesulphonate (1.2 

mg, 0.4 eq}. The reaction mixture was stirred overnight under i::eflux. 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. 

30 The resulting material was dissolved into AcOEt. (l.5 mL), and 4 N HCl 

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

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

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

(benz[d]oxazol-5-yl)pyrrolidine {Compound No. 2189) {0.5 mg, 3%): The purity 

was dete.mined by RPLC/MS (97%); ESI/MS rn/e 462.3 [!(+H, C22H22F3N!i03). 

5 Examp1e 821: Pzeparat~on of (R)-3-[(N-(2-Amino-S-

trifluormnethyl.benzoy1)g1ycy1}amino]-1-(benzo[c)thiacliazo1-S-yl)pyrrolidine 

(Compound No. 2183) , 

To a mixture of 5- (hydroxymethyl)benzo [c) thiadiazole {8. 3 mg, 0, 050 mmol), 

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

10 methanesulfonyl chloride ( 0. 0042 rnL) ·and the mixture was stirred at room 

temperature for l. 5 h. Acetoni trile ( 1 mL) and (R) -3- [ { N- ( 2- ( tert-

but0xycarbonylamino) -5-trifl uoromethylbenzoyl) glycyl} amino) pyrrolidine 

(0.060 mmol) was added and the reaction mixture was stirred at SO 0 c for 3 h. 

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

15 . mixture was stirred at room temperature for 1 h, loaded onto Varian™ sex column 

and washed with CH30H (5 mL) and CHCl3 (5 mL). Product was eluted using 2 N NH3 

in CH30H (3 mL) and concentrated. 

The resulting material was dissolved into dichloromethane (1 mL), -and 
-· - ..... --- -- - . . -- ... -· - - -···· --·-·· .. -- -·-- - ..... ·--- ----- ··- ······· ..• ···------·· ... ····-

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

20 The solution was stirred at room temperature for 5 h, loaded onto VarianTM sex 

column and washed with CHl-OH and dichloromethane. Product was eluted using 2 

NNH3 in CH30H and concentrated. Preparative TLC (SiO:;, AcOEt/MeOH:: 3: 1) afforded 

(R)-3-[{N-(2-amino-5-trifluoromethylbenzoyl)glycyl}amino]-l­

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

25 purity was determined by RPLC/MS (86%); ESI/MS m/e 479.2 (M°'+H, Cz1H21F~602S). 

Befez:ence Examp1e 6: Preparation of 4-[{.N'-(1-(9-

£u1uorenylmethox.ycarbonyl)~l~clin-3-y1)caz:bamoyl.methy1)aminomethy1]-3-

methoxyphenylozymethy1-polystyzene. 

30 To a solution of (R)-1-(9-fuluorenylmethoxycarbonyl)-3-glycylamino-

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

acid (0.3 mL), sodium triacetoxyborohydride (l.92 g), and 4-formyl-3-

(methoxyphenyloxymethyl)-polystyrene (l mmol/g, 200 g). The mixture was 

shaken for 2 h and filtered. The resin was washed with MeOH, DMF, CH2Cl:, and 

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

Examples 822-912: Gene:al. P:ocechu:e £0: So1id-Phaae S:yntbesis of 3-

Am:i.nopyz:%oliclines. 
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To a mixture of the corresponding acid ( 1. 6. mmol) , HBTU ( 1. 6 nimol) , and 

DMF (6 mL) was added diisopropylethylamirie (3. 6 mmolJ, and the mixture was shaken 

for 2 min. 4-[{N~(l-(9-fuluorenylmethoxycarbonyl)pyrroliclin-3-

yl) carbamoylmethyl}aminomethyl]-3-methoxyphenyloxymethyl-polystyrene (400mg, 

5 0.4 mmol) was added and the mixture was shaken for 1 hand filtered. The resin 

was rinsed with DMF and CHzC121 ·and dried. 

10 

A mixture of the resulting resin, piperidine (3. 2 mL), and DMF (12. 8 ·mL} 

was shaken for 10 min and filtered. The resin was washed with DMF and CH?.Cl7 , 

and dried. 

To the dry resin ( 0. 05 mmol) was added a mixture of NaBH ( OAc) 3 ( O. 25 mmol) , 

AcOH (0. 025 mLJ and DMF (l mL). The corresponding aldehyde (2.5 mrnol) was added, 

and the mixture was shaken for 2 h, then filtered and washed with CH30H, 10% 

diisopropylethylamine in DMF, DMF, CH2Cl2, and CH.10H. A mixture of the resin, 

water (0.050 mLJ, and trifluoroacetic acid (0.95 mL) was shaken for l hand 

15 filtered. The resin was washed with CH2Cl2 and CH30H. The filtrate and washings 

were combined and concentrated. The crude material was loaded onto Varian™ sex 

column and washed with CH30H (15 mL). Product was eluted using 2 N NH3 in CH30H 

(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. 

20 

'l'able 18 

compound Molecular Formula ESI/MS m/e Yield {mg) Yield (%) 
No. 

Example 822 1805 C21 H2l Br F3 N3 02 s 516 13.3 76 

Example 823 1806 C22 H24 F3 N3 03 s 468 12.8 81 

Exampl.e 824 1807 C22 B24 F3 N3 04 s 484 13.7 83 

Example 825 1808 C22 H24 F3 N3 04 S 484 14.9 91 

Example 826 1809 C2l H22 F3 N3 03 s 454 12.9 84 

Example 827 1810 C22 H22 F3 N3 04 s 482 12.9 79 

Example 828 1811 C24 H26 F3 N3 02 s 478 12. 9 79 

Example 829 1812 C22 H24 F3 N3 02 S2 484 5.3 32 

Exampl.e. 830 1813 C23 H26 F3 N3 02 s 466 12.8 81 

Example 831 1814 C23 H24 F3 N3 03 s 480 9.7 59 

Example 832 1815 C23 H26 F3 N3 02 s 466 12.7 80 

Example 833 1816 C24 H28 F3 N3 02 s 480 14.4 88 

Example 834 1817 C25 H30 F3 N3 02 s 494 14.l 84 

Example 835 1818 C21 H22 Br F2 N3 03 482 13.4 82 

Example 836 1819 C22 H25 F2 N3 04 434 11.7 79 
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Example 837 1820 C22 H25 F2 N3 05 450 11.8 77 

~xample 838 1821 C22 H25 F2 N3 OS 450 13.3 87 

Example 839 1822 C21 H23 F2 N3 04 420 11.9 83 

Example 840 1823 C22 H23 F2 N3 05 448 11.9 78 

Example 841 1824 C24 H27 F2 N3 03 444 9.1 60 

Exampl.e 842 1825 C22 H25 F2 N3 03 s 450 11.3 74 

Example 843 1826 C23 H27 F2 N3 03 432 10.8 74 

Example 844 1827 C23 H25 F2 N3 04 446 12.7 84 

Example 845 1828 C23 H27 F2 N3 03 432 11. 7 80 

Example 846 1829 C24 H29 F2 N3 03 446 14.3 94 

Example 847 1830 C24 H29 F2 N3 03 446 10.0 66 

Example 848 1831 C22 H28 Br N3 03 462 4.8 31 

Example 849 1832 C23 H31 N3 04 414 10.4 74 

Exampl.e 850 1833 C23 H31 N3 05 430 12.1 83 

Example 851 1834 C23 H31 N3 05 430 12.0 82 

Example 852 1835 C22 H29 N3 04 400 7.9 58 

Example 853 1836 C23 H29 N3 05 428 11.1 76 

Example 854 1837 C25 H33 N3 03 424 13.3 92 

Example 855 1838 C23 H31 N3 03 S 430 8.7 60 

Example 856 1839 C24 H33 N3 .03 412 - 11.3 81 . ··-

Example 857 1840 C24 H31 N3 04 426 12.9 89 

Example 858 1841 C24 H33 N3 03 413 12.8 91 

Example 859 1842 C25 H35 N3 03 426 8.7 60 

Example 860 1843 C25 H35 N3 03 426 12.2 84 

Example 861 1844 C26 H37 N3 03 440 11.3 76 

Example 862 1845 C31 H37 Br N4 02 577 6.4 30 

Example 863 1846 C23 H28 F3 N3 02 s 480 12. 8 81 

Example 864 1847 C25 H31 F2 N3 03 460 12.2 78 

Example 865 1848 C27 H29 N3 04 460 6.1 39 

Example 866 1849 C29 H3l N3 02 454 15.1 98 

Example 867 1850 C28 H31 N3 02 442 12.7 85 

Example 868 1851 C28 H31 N3 02 442 14.3 95 

Example- 869 1852 C28 H29 N3 03 456 3.4 22 

Example 870 1853 C27 H29 N3 06 S 524 15.4 87 

Example 871 1854 C29 H31 N3 04 s 518 15.8 90 

Example 872 1855 C28 H31 N3 04 S 506 17.0 99 

Example 873 1856 C28 H31 N3 04 s 506 .3. 0 17 

Example 874 1857 C28 H29 N3 OS S 520 10.0 57 

Example 875 1858 C20 H22 Br2 N4 02 511 9.3'* 37 

Example 876 1859 C21 H25 Br N4 03 461 6.7* 29 
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Example 877 1860 C21 H25 Br N4 04 477 9.5* 40 

Example 878 1861 C21 H25 B~ N4 04 477 10.0* 42 

Example 879 1862 C20 H23 Br N4 03 447 7.8* 34 

Example 880 1863 C2l H23 B.r N4 04 - 475 ..... - 3.4* 14 

Example 881 .1864 C21 H25 Br N4 02 s 477 3.9* 16 

Example .882 1865 C22 H25 Br N4 03 . 473 6~4* 27 

Example 883 1866 C23 H29 Br N4 02 472 7.0* 29 

Example 884 1.867 C23 H29 Br N4 02 473 7.6* 32 

Example 88S 1868 C24 H31 Br N4 02 487 9.1* 37 

Example 886 1869 C20 H2.? Br I N4 02 557 8.9* 33 

Example 887 1870 C21 H25 I N4 03 509 9.2* 37 

Example 868 1871 C21 H25 I N4 04 525 6.3* 2S 

Example 889 1872 C2l H25 I N~ 04 525 5.9* 23 

Example 890 1en C20 H23 I N4 03 495· 7.7* 31 

Example 891 1874 C21 H23 I N4 04 523 8.2* 32 

Example 892. 1875 C23 H27 I N4 02 519 6.7* 26 

Example 893 1876 C21 H25 I N4 02 525 4.3* 17 

Example 894 1877 C22 H27 I N4 02 507 7.9* 32 

Example 895 18.78 C22 H25 I N4 03 521 8.4* 33 

Example 896 1879. C23 H29 I N4 02 521 8.2* 32 

Example 897 1880 C23 H29 I N4 02 521 8.1* 32 

Example 898 1881 C24 H31 I N4 02 53S 8. 6* 33 

Example 899 1882 C20 H22 Br NS 04 476 5.3*. 22 

Example 900 1883 C21 H2S NS 05 428 S.7"* 26 

Example 901 1884 C2l H2S NS 06 444 8.2* 36 

Example 902 1885 C21 H25 NS 06 444 S.O* 22 

!Example 903 1886 C20 H23 NS OS 414 8.7* 40 

!Example 904 1887 C2l H23 NS 06 442 7.8* 34 

!Example 90S 1888 C23 H27 NS 04 438 S.6* 25 

Example .906 1889 C2l H2S NS 04 S 444 13.2* S8 

Example 907 1890 C22 H27 NS 04 426 ll.3* 51 

Example 908 1891 C22 H2S NS OS 440 7.4* 33 

Example 909 1892 C22 H27 NS 04 426 5.5* 2S 

Example 910 1893 C23 H29 NS ·04 440 S.7* 25 

Example 911 1894 C23 H29 NS 04 440 9.4* 41 

Example 912 l89S C24 H31 NS 04 4SS 8.5* 37 

*Yield of TFA salt. 

Beference ExampJ.e 7: P.z:eparaticin of 2-CarbamoyJ.-1-(4-
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c:hlorobensyJ.) pyrrol:idine. 

A solution of dl-prolinamide hydrochloride (2.5 g, 21.B mmol) in CH3CN 

(35 mL) was treated with Et3N (7.45 mL) and 4-chlorobenzyl chloride (3.88 g, 

24.1 mmol). The reaction mixture was stirred at 70 "c for 4 h and then at 25 

5 °C fo.r 16 h. The resulting mixture was diluted with CH2Cl2 (20 mL) and was washed 

with water (3 x 30 mL). The organic phase was dried (MgS04) and concentrated. 

Chromatography (Si02 , 1% CH30H-CH2Cl2) afforded 2-carbamoyl-1- (4-

chlorobenzyl)pyrrolidine (5.21 g, 81%). 

10 ile:f erence Exampl.e 8: preparation of 2-(Aminamethyl)-1-(4-

ch1orobenzyl)pyrrolidi.ne. 

2-carbamoyl-1~(4-chlorobenzyl)pyrrolidine was dissolved in lM BH3-THF 

· (9.4 mL) and heated to 70 °C. After 16 h and 25 h, additional O.S equiv. of 

lM BHs-THF were added. After 40 h, 1 N aqueous HCl solution (14 mL) was added 

15 and the .reaction was heated to reflux for 3 h, 3 N aqueous HCl solution (6 mL) 

was added and the reaction was heated for an additional 3 h. The reaction mixture 

was cooled to 25 °c, basicified with 4 N aqueous NaOH solution and extracted 

with CH2Cl2 ( 4 x 15 mL) • Chromatography ( Si02, 8: 1: 1 !.PrOH-H.zO-NH40H) afforded 
- . ·-·· _ ...... . 

2- (aminomethyl) -1- (4-chlorobenzyl) pyrrolidine (1.21 g, 86%) . 

20 

Optically active (S)-2- (aminomethyl)-1- (4-chlorobenzyl)pyrrolidine and 

(R)-2- (aminomethyl)-1- {4-chlorobenzyl)pyrrolidine were also prepared pursuant 

to the above method using the corresponding reactant respectively. 

(S)-2-(aminomethyl)-1-(4-chlorobenzyl)pyrrolidine: 1H NMR (CDCll, 400 

25 MHz) ol.40-1.80 (m, SH), 1.80-1.95 (rn, lH), 2.12-2.21(m, lH}, 2.48-2.65 

(m, 1 H), 2.66-2.78 (m, 2 H), 2.85-2.95 (m, 1 H), 3.26 (d, J = 13.2 Hz, 1 H), 

3.93 (d, J = 13.2 Hz, 1 H), 7.20-7.40 {m, 4 Hl. 

(R)-2-(aminomethyl)-1-(4-chlorobenzyl)pyrrolidine showed the same 1H 

30 
NMR with that of (S)-isomer. 

Exallp1e 913: Pz:eparation of 2-{ (N-benzoy1leucyl) aminomethyl}-1- (4-

ch1orobenzy1)pyrrolicline {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 CHC1 3 (1 mL) was treated with 

35 EDCI (23 mg), HOBt (16.2 mg) and Et3N (15.2 µL), and stirred at 25 •c for 16 

h. The reaction mixture was diluted with CH2Cl~ (0.5 m.L), washed with 2 N aqueous 

NaOB solution (2 x 0.75 mL), dried by filtration through a PTFE membrane and 

concentrated to afford 2- { (N-benzoylleucyl) aminomethyl. }-1- ( 4-
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chlorobenzyl)pyrrolidine (compound No. 344) (74 Il\9 1 quant) : The purity was 

dete:cmined Joy RPLC/MS (85%); ESI/MS m/e 442 (M++H, C25H32ClN302). 

Examples 914-935. 

The compounds of this invention were synthesized pursuant to methods of 

Example 913 using the corresponding reactant respectively. Chromatography, if 

needed, (HPLC-C18, CH3CN/H20/TFA) afforded the desired material as the TFA salt. 

The ESI/MS data and yields are summarized in Table 19 and compound No. 339 and 

340 showed the following 1H NMR spectra respectively. 

'!'abl.e 19 

Compound Molecular Forinula ESI/MS m/e Yield (mg) Yield (%) 
No. 

Example 914 330 C21 H24 Cl N3 02 386 75* quant 

Example 915 331 C22 H26 Cl N3 02 400 44* 10 

Example 916 332 C24 H30 ClN3 05 476 57 quant 

Example 917 333 C20 H23 Cl N4 02 387 40 quant 

Example 918 334 C22 H26 Cl N3 02 400 68 qu11nt .. . .. 

Example 919 335 C21 H23 Cl N4 04 431 73 quant 

Example 920 336 C22 H23 Cl F3 N3 02 454 75 quant 

Example 921 337 C22 H26 Cl N3 02 400 68 quant 

Example 922 338 C22 H26 Cl N3 02 400 70 quant 

Example 923 341 C22 H26 Cl N3 02 400 80* quant 

Example 924 342 C22 H26 Cl N3 02 400 68 quant 

Example 925 343 C24 H30 Cl N3 02 428 63 quant 

Example 926 345 C23 H27 Cl N2 02 399 68* quant 

Example 927 346 C23 H26 Cl F N2 03 433 51 quant 

Example 928 347 C24 H29 Cl N2 02 413 47 quant 

Example 929 348 C23 H27 Cl N2 02 399 26 quant 

Example 930 349 C21 H2S Cl N2 03 s 421 42 quant 

Example 931 350 C26 H33 Cl N2 03 457 12.4 54 

Example 932 351 C22 H26 Cl N3 03 416 34 81 

Example 933 352 C22 H25 Cl2 N3 03 450 51 quant 

*Yield of TFA salt. 

Example 934. Compound No. 339: 82%; 1H NMR ( CDC13 ) 6 1. 52-1. 7 5 (m, 4 H) , 

1.84-1.95 (m, 1 H), 2.10-2.20 (m, 1 H), 2.67-2.78 (m, l H), 2.80-2.90 (m, 1 H), 

3.10-3.20 (m, 1 HI, 3.25 (d, J = 13.1 Hz, 1 H), 3.50-3.60 (m, 1 HI, 3.89 (d, 
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J = 13.l Hz, l H), 4.28-4.20 (m, 2 H);. 7.00-7.05 (m, 1 H), 7.12-7.29 (m, 4 H), 

7.51 (t, J = 7.8 Hz, l H), 7.74 (d, J= 7.8 Hz, l H), 7.99 (d, J = 7.8 Hz, 1 

H), B.10-B.27 (m, 2 H). 

Example 935. Compound No. 340: 68%; 1H NMR (CDC!,) ol.55-l.73(m, 4 H), 

5 l.86-1.97 (m, l H), 2.12-2.21 (m, 1 H), 2.67-2.76 (m, 1 H), 2.86-2.93 (m, l H), 

3.14.-3.21 (m, l H), 3.27 (d, J= 13.1 Hz, l H), 3.52-3.59 (m, 1 H), 3.89 (d, 

J = 13.1 Hz, 1 H), 4..09-4.21 (m, 2 H), 7.00-7.07 (m, l H), 7.12-7.30 (m, 4 H), 

~.so (t, J= 7.B Hz, l H), 7.73 (d, J = 7.8 Hz, 1 H), B.Ol (d, J = 7.8 Hz, l 

H), B.10-8.25 (m, 2 H). 

10 
Reference Example 9: Pzeparati.on of 3-(.Aminomethyl)-1-(4-

cbl.orobenzyl)pyxrol~cline. 

To a mixture of 4-carboxy-1-(4-chlorobenzyl)pyrrolidin-2-one (5.05 g, 

20 mmol), EDCI (2.BS g, 22 mmol), HOBt (2.97 g, 22 rmnol) and dichloromethane 

15 ( 100 mL) was added 0. 5 M ammonia in dioxane ( 60 mL, 30 mmol) • The reaction mixture 

was stirred at room temperature for 15 h and washed with 2N HCl (3 times) and 

2 N Na OH aqueous solution ( 100 mL x 4) • The organic layer was dried over anhydrous 

magnesium sulfate, filtered, and concentrateci __ 1;() i!ff~r.~ _____ 3-_--:c:a_r~c:i.Jrloyl_::-_~::-__<~- _ 

chlorobenzyl)pyrrolidin-2-one (1.49 g) as a colorless solid. 

20 To a solution of 3-carbamoyl-l-(4.-chlorobenzyl)pyrrolidin~2-one (1.45 

g) in THF (15 mL) was added l. 0 N BH~ in THF (25 mL) • The reaction mixture was 

stirred at 65 °C for 15 h. After cooling to room temperature, the solvent was 

removed under reduced pressure. Water (30 mL) and cone. HCl (10 mL) were added 

and the mixture was stirred at 100 °C for 2 h and room temperature for 1 h. 2 

25 N NaOH aqueous solution (100 mL) was added and the mixture was extracted with 

AcOEt (50 rnL x 3). The combined organic layers were dried over K2Co3 , filtered 

and concentrated. Column chromatography (SiO~, 15% cH,OH-5% Et3N in CH2Cl2 } 

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

colorless oil. 

30 
Befe:ence Exampl.e 10: Preparation 

{(glycylami.no)methyl)pyrrolidine. 

af 1-(4-Chlorobenzyl)-3-

A mixture of 3- (aminomethyl)-1- (4.;.chlorobenzyl) pyrrolidine (860 mg, 3. B 

mmol), Et3N (5. 7 mmol) I N_;te.tt-butoxycarbonylglycine (704. m9) I EDCI (594 mg), 

35 HOBt (673 mg), and dichloromethane (20 mL) was stirred at room temperature for 

15 h. Dichloromethane (SO mL) was added and the solution was washed with 2 N 

NaOH solution (50 mL x 2), dried over anhydrous sodium sulfate, filtered-, and 

concentrated to afford 3-({N-(tert-butoxycarbonyl)glycyl)aminornethylJ-l-(4-
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·chlorobenzyl)py:rrolidine· (1.31 g, 90%). 

To a solution of 3-( {N-(te.rt-butoxycarbonyl) glycyl}aminomethyl)-1-

{4-chlorobenzyl)pyrrolidine (804 mg, 2.11 Jl11nol) in methanol (10 mL) was added 

4 N HCl in dioxane (5 mL). The solution was stirred at room temperature for 

5 3. 5 h. The reaction mixture was concentrated and 1 N NaOH solutic:>n ( 20 mL) was 

added. The mixture was extracted with dichloromethane (20 mL x 3), ·and the 

combined extracts were dried over sodium sulfate and concentrated to give desired 

1- (4-chlorobenzyl)-3-{ (glycylamino)methyl}pyr:rolidine (599 mg, 100%): The 

purity was determined by RPLC/MS (100%); ESI/MS m/e 282.2 (M'°+H, C14H20ClN30). 

10 
936: Pzeparation 3-[{N-(3-

~i£luo%Olllethyl.benzoyl)glycyl)aminome1:h.yl]-1-(4-chloxobenzyl)pyxrolicline 

(Compound. Bo. 1463). 

A solution of 3-(t.rifluoromethyl)benzoyl chloride (0.058 :mmol) in 

15 dichloromethane (0.2 mL) was added to a mixture of 1-(4-chlor~benzyl)-3-

( ( glycylamino) methyl) pyrrolidine ( 0. 050 :mmol) and piperidinomethylpolystyrene 

(60 mg) in chloroform (0.2 mi.) and dichJ..oromethane {l mL). After the reaction 

mixture was stirred at room temperature for 2.5 h,.methanol . .L0 .•. 39.rt).L) __ w~_!.1 .... !!!-_~~~-d ·--·--·--·--·----·-·-

and the mixture was stirred at .room temperature for 1 h. 'l'he reaction mixture 

20 was loaded onto Varian™ sex column, and washed with CH30H (15 mL). Product was 

eluted off using 2 N NH1 in CH30H (5 mL) and concentrated to afford {3-[{N­

(3-t.rifluoromethylbenzoyl)glycyl}aminomethylJ-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, C::2H2~ClF3N302). 

25 

80 

Examples 937-944. 

The compounds of this invention were synthesized pursuant to methods of 

Example 936 using the corresponding reactant respectively. The ESI/MS data and 

yields are summarized in Table 20. 

~able 20 

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

Example 937 1464 C22 H23 Cl F3 N3 03 470;0 21.0 89 

Example 938 1465 C23 H22 Cl F6 N3 02 ·s22.o 24.5 94 

Example 939 1466 C21 H23 Br Cl N3 02 466.0 20.8 90 

Example 940 1467 C21 a2·3 Cl2 N3 02 420.0 19.6 93 
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Example 941 1468 C21 H23 Cl N4 04 431.2 19.5 91 

Example 942 1469 C22 H22 Cl F4 N3 02 412;0 21.8 92 

Example 943 1470 C21 H22 Cl3 N3 02 456.0 22.1 97 

Example 944 1471 C21 H22 Cl F2 N3 02 422.0 20.9 99 
.. 

945: P.:eparat:i.on of 3-[{B-(2-Am:i.no-4,5-

difluorobenzoyl)glycyl}amino:methyl)-l-(4-cb1orobenzyl)pyrro1icline (Compound 

No. 1506), 

5 A solution of 1-(4-chlorobenzyl)-3-( (glycylamino)methyl}pyrrolidine 

(0.050 mmol) in CHC13 (1.35 mL) and tert-butanol (0.05 mL) was treated with 

. 2-amino-4, 5-difluorobenzoic acid ( 0. 060 mmol I , diisopropylcarbodiimide ( 0. 060 

J1U11ol) , and HOBt ( 0. 060 mmol) • The reaction mixture was stirred at room 

temperature for 19 h. The mixture was loaded onto Varian™ sex column, and wash~d 

10 with CH30H/CHC13 1:1 (10 mL) and CH30H (10 mL). Product was eluted off using 

15 

20 

25 

2 N NH3 in CH30H (5 mL) and concentrated to afford 3-[ (N-(2-amino-4, 5-

difluorobenzoyl)glycyl) aminomethyl]-l- (4-chlorobenzyl)pyrrolidine (Compound 

No. 1506) (22.0 mg, quant): The purity was determined by RPLC/MS (92%); ESI/MS 

m/e 437 {Cz1H23ClF2N402). 

Exmqples 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. 

Tab1e 21 

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

Example 946 1506 C21 24 Br Cl N4 02 481 20.6 86 

Example 947 1507 C21 H24 F Cl N4 02 419 21. 7 quant 

Example 948 1509 C27 H28 Cl N3 02 462 26.5 quant 

Example 949 1510 C21 H24 Cl I N4 02 527 22.0 84 

Example 950 1511 Cl9 H21 Br Cl N3 02 s 472 23.7 quant 

Example 951 1512 C21 H24 Cl2 N4 02 435 22.3 quant 

Example 952 1513 C27 H28 Cl N3 04 S 526 24.6 94 

Referenae Bxample 11: Preparat:i.on of l-(4-Cbl.orobenzy1)nipecot:i.c acid. 

4-Chlorobenzyl chloride ( 6. 42 g, 39. 9 mmol) and 1Pr2NEt ( 7. 7 4 g, 4 O. O mmol) 
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were added to a· solution of ethyl nipecotate (6.29 g, 40.0 mmol) in CH3CN (15 

mL). The reaction mixture was stirred at 70 °C for 1. 5 h. The solvent was removed 

under reduced pressure. Saturated aqueous NaHC03. (50 mt) was added to the residue 

and the mixture was extracted with EtOAc (100 mL). · The organic phase was washed 

5 with saturated aqueous NaHCO:s and brine, and dried over Na2S04 • The solvent was 

removed under reduced pr.essure to afford ethyl 1- ( 4-chloroben:Zyl) nipecotate as 

a red yellow oil (11. 025 g, 97. 8%) used without forther purification. The purity 

was determined by RPLC/MS (97%); ESI/MS m/e 382.2 (M"°+H, C1sH:1ClN02 ). 

A solution of LiOH (1. 66 g) in H:iO (25 mt) was added to the solution of 

10 ethyl 1- (4-chlorobenzyl)nipecotate in THF (60 mL} and CH30H (20 mL). The reaction 

mixture was stirred at room temperature for 15 h. The sol vent was removed under 

reduced pressure to afford an amorphous solid which was purified by column 

chromatogi:aphy (Si02, 50% CH30H-CH2Cl:) to yield 1-14-chlorobenzyl)nipecotic acid 

(9.75 g, 98.2%) as ~pale yellow amorphous solid. The purity was determined 

15 by RPLC/MS (>95%); ESI/MS m/e 254.0 (i<+H, C1.>H11ClN02). 

Reference Exaq>le 12: Prepaz:at:i.o:n of 1-(4-Chlorobenzyl)-3-{ U:erf:-. 

hutoxycarbonyl) amino}pi.peri.dine. ·- ·--. ·---------··--··------

A solution of 1-(4-chlorobenzyl)nipecotic acid (7.06 g, 27.8 mmol) in 

20 =auOH (500 mL) was treated with Et~N (3.38 g) and activated 3 A molecular sieves 

(30 g). Diphenylphosphoryl azide (B.58 q) was added, and the reaction mixture 

was waaned at reflux for 18 h. The mixture 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 

25 satui:ated aqueous NaHCOs (2 x 100 mL) and brine (50 mL), dried (Na2S04), and 

concentrated in vacuo. Chromatography (Si02 , 25% EtOAc-hexane) afforded 1-

(4-chlorobenzyl)-3-{ ( tert-butoxycarbonyl) amino}piperidine (2. 95 g, 32. 6%) as 

a white ci:ystalline solid: 1HNMR (CDCll, 300MHz) 61.4-1.75 (br, 4 H), 2.2-2.7 

(br, 4H), 3.5 (br, 2H), 3.B (br, lH), 7.3 (br, 4H); Thepui:itywasdete:cmined 

30 by RPLC/MS (>99%); ESI/MS m/e 269.2 (M°+H-56, C17H2,ClN:iOz). 

Reference Example 13: Prepara"tion ·of 3-Amino-1-(4-

cblorobenzyl)piperidine. 

A solution of 1-(4-chlorobenzyl)-3-{(tert-

35 butoxycarbonyl)amino}piperidine (2.55g, 7.85mmol) inCH~OH (25mL) was treated 

with· 1 N HCl-Et2o (50 mL). Th.e reaction mixture was stirred at 25 °C for 15 h. 

The solvent was removed under reduced pressure to afford 3-amino-1- (4-

chlorobenzyl)piperidine dihydrochloride as an amorphous solid (2.49 g, quant). 
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The purity was determined by RPLC/MS (>95%),; ESI/MS m/e 225.2 (M•+H, C12H1sClNz). 

Exavpl.e 953: Preparati.on of 1-(4-Chlorobenzyl)-3-[{lf-(3-

methylbenzoyl)glycyl}amino]piperidine (Compound No. 355). 

N-(3-Methylbenzoyl}glycine (10.6 mg,· O.OSS :mrilol), 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:iN 

(15.2 mg) in CHC13 (2.5 mL}. The reaction mixture was stirred at 25 °c for 16 

h, washed with 2 N aqueous NaOH (2 mL x 2) and brine (1 mL). After filtJ:ation 

10 through PTFE membrane filter, the solvent was removed under reduced pressuJ:e 

15 

20 

to afford 1-(4~chlorobenzyl}-3-[{N-(3-methylbenzoyl)glycyl)amino]piperidine 

(compound No. 355) as a pale yellow oil (17. 4 mg, 87%): The purity was determined 

by RPLC/MS (97%); ESI/MS m/e 400. 0 (M'°+H, C:zH:i&ClN30z). 

Examples 954-982. 

The compounds of this invention were synthesized pursuant to methods of 

Example 953 using the corresponding reactant respectively. The ESI/MS data and 

yields are summaJ:ized in Table 22 and compound No. 358 showed the following 1H 

NMR spectra. 

Table 22 

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

No. 
Example 954 354 C21 H24 Cl N3 02 386 16.1 83 

Example 955 356 C20 H23 Cl N4 02 387 19.4 100 

Example 956 357 C22 H26 Cl N3 02 400 16.8 84 

Example 957 359 C22 H26 Cl N3 02 400 8.9 17 

Example 958 360 C22 H25 Cl N4 04 445 25.6 quant 

E.'ltiiimple 959 361 C23 H27 Cl N2 02 399 15.S 29 

Example 960 362 C24 H29 Cl N2 03 429 12.4 58 

Example 961 363 C21 H25 Cl N2 02 s 405 22.2 quant 

Example 962 364 C24 H29 Cl N2 04" 445 20. 7 93 

Example 963 365 C24 H29 Cl N2 02 413 15.6 75 

Example 964 366 C23 H26 Cl F N2 03 433 21.6 100 

Example 965 367 C23 H27 Cl N2 02 399 11.9 60 

Example 966 368 C22 H25 Cl N2 02 385 16.0 83 

Example 967 369 C22 H24 Cl2 N2 02 419 13.9 60 

Example 968 370 C26 H33 Cl N2 03 457 15.9 54 
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Example 969 371 C25 H31 Cl N2 03 443 19.6 84 

Example 970 372 C21 H25 Cl N2 03 s 421 23.0 quant 

Example 971 373 C23 H28 Cl N3 02 414 19.l 92 

Example 972 374 C24 H30 Cl N3 03 444 18.6 84 

Example 973 375 C23 H27.Cl2 N3 02 448 18.0 80 

Example 974 376 C24 H30 Cl N3 03 444 19.6 88 

Example 975 377 C25.H31 Cl2 N3 02 476 20.7 87 

Example 976 378 C27 H33 Cl F N3 02 486 23.9 98 

Example 977 379 C25 H30 Cl N3 03 456 33.3 quant 

Example 978 380 : C24 H30 Cl N3 02. 428 9.8 46 

Example 979 381 C21 H26 Cl N3 03 s 436 10.3 47 

Example 980 382 C22 H26 Cl.N3 03. 416 24.4 quant 

Example 981 383 C22 H25 Cl2 N3 03 450 27,5 quant 

Example 982. CompoundNo. 358: 88i; 1HNMR (CDCl:i) 6l.53-1.7S(m, 4H), 

2.12-2.20 (m, lH), 2.37-2.50 (m, 2H), 2.53-2.61(m,1H), 3.38-3.50 {m, 2H), 

2.53-2.61 (m, lH), 3.38-3.SO(m, 2H), 4.0~4.20 (rn, 3H), 7.10-7.13 {m, lH), 

5 7.18-7.30 (m, 4 H), 7.59 {t, J= 7.8 Hz, l H), 7.79 (di J = 7.8 Hz, l H), 8.01 

10 

(d, J=7.8Hz, lH), 8.11 {s, lH}. 

Ref e:ence Examp1e 14: Preparation of 1-benzyl-4-[{.N-(tert-

hutoxycarbonyl.)q1ycyl}amino)pipericline. 

A solution of 4-amino-l-benzyl.piperidine (3. BO 9, 20 nunol) in CH2Cl: (40 

mL) wastreatedwithN-(tert-butoxycarbonyl)glycine (3.4Sg, 20mmol), EDCI (4.02 

9, 21 mmol) and HOBt (2.83 g, 21 mmol). After the reaction mixture was stirred 

at room temperature for 12 h, 2 N NaOH solution (20 mI,.) was added. The organic 

layer was separated~ and the aqueous layer was extracted with dichloromethane 

15 (20 mL x 2). The combined organic layers were washed with water (20 mL) and 

20 

brine (20 mL), dried over anhydrous sodium sulfate, filtered, and concentrated. 

Column chromatography (SiO:, . ethyl acetate/MeOH/Et)N = 85/12/3) afforded l­

benzyl-4-{N- (tert-butoxycarbonyl) glycyl}aminopiperidine (6.59 g, 95%). 

bferenc:e Exaq>l.e 

(glycy1amino)pi.peri.c:line. 

To a 

15: Preparation 

solution of 

of 1-(4-Ch1orobenzy.l).-4-

l-benzyl-4-{N-(tert-

butoxycarbonyl)glycyl}aminopiperidine (6.59 g) in methanol (80 mL) was added 

4 N HCl in clioxane (19 mL). The solution was stirred at room temperature for 

25 2 h. The reaction mixture was concentrated and 2 N aqueous NaOH solution (20 
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mL) was added. 'l'he mixture was extracted with dichloromethane (40 mL x 3), and 

the combined extracts were dried over anhydrous sodium sulfate and concentrated. 

Column chro~tography (SiOz, AcOEt/MeOH/Et3N = 85/12/3) gave 1- (4-

chlorobenzyl)-4-(glycylamino)piperidine (3. 91 g, 83%): 1H NMR (CDC13 , 400 MHz) 

5 d 1.47-1.59 (m, 2 H), 1.59 (br, 2 H), l.76-1.96 (m, 2 H), 2.10-2.19 (m, 2 H), 

2.75-2.87 (m, 2 H), 3.29 (s, 2 H), 3.50 (s, 2 H), 3.65-3.89 (m, 1 H), 7.15-

7.23 (m, 1 H}, 7.23-7.33 (m, 5 H). 

Other 4-acylamino-l'-benzylpiperidines were also synthesized pursuant to 

10 methods of Reference Example 13 and 14 using the corresponding reactant 

15 

respectively. 

4-(~alanylamino)-1-benzylpiperidine: 2.46 g, 51% (2 steps). 

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

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

Bxamp1e 983: Preparation of 4-(B-benzoylg1yc::y1)am:i.no-1-

benzy1pi.peri.dine (Compounc:l No. 386). 

A solution of benzoyl chloride ( 0. 060 mmol) in. chloroform ( 0. 4 ~.L -~~~ ..... -······ 
added to a solution of 1-(4-chlorobenzyl)-4-(glycylamino)piperidi.ne (0.050 

20 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)polystyrene 

resin (1.04 mmol/g, 50 mg, 50 mmol) was added and the mixture was agitated at 

room temperature for 12 h. The reaction mixture was filtered and the resin was 

washed with dichloromethane (0. 5 mL). The filtrate and washing were combined, 

25 dichlor:omethane ( 4 rnL) was added, and the solution was washed with 2 N aqueous 

NaOH solution (0.5 mL) to give 4-(N-benzoylglycyl)amino-l-benzylpiperidine 

(compound No. 386) (11.3 mg, 64%): The purity was determined by RPLC/MS (94 %) ; 

ESI/MS m/e 352. 0 (M°+H, C21H2sN30z). 

30 

35 

ExaJl'P1es 984-1034. 

The compounds of this invention were synthesized pursuant to methods of 

Example 983 using the corresponding re<Lctant respectively. The ESI/MS data and 

yields are summarized in Table 23. 

Tab1e 23 
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Compound 
No. 

Example 984 384 

Example 985 385 

Example 986 387 

Example 987 388 

Example 988 389 

Example 989 390 

Example 990 391 

Example 991 392 

Example 992 393 

Example 993 394 

Example 994 395 

Example 995 396 

Example 996 397 

Example 997 398 

Example 998 399 

Example 999 400 

Example 1000 401 

Example 1001 402 

Example 1002 403 

Example 1003 404 

Example 1004 405 

Example 1005 406 

Example 1006 407 

Example 1007 408 

Example 1008 409 

Example 1009 410 

Example 1010 411 

Example 1011 412 

Example 1012 413 

Example 1013 414 

Example 1014 415 

Example 1015 416 

Example 1016 417 

Example 1017 418 

Example 1018 419 

Example 1019 420 

Example 1020 421 

Example 1021 422 

Molecular Formula 

C22 H26 Cl N3 02 

C21 H23 Cl N4 04 

C25 H27 N3 02 

C21 H24 N4 04 

·C23 H27 N3 04 

C22 H24 F3 N3 02 

C22 H23 F4 N3 02 

C22 H24 F3 N3 03 

C21 H24 Br N3 02 

C21 H24 Cl N3 02 

C21 H24 Br N3 02 

C21 H23 F2 N3 02 

C21 H23 Cl2 N3 02 

C22 H27 N3 02 

C26 H29 N3 02 

C22 H26 N4 04 

C24 H29 N"3 04 

C23 H26 1!'3 N3 02 

C23 H25 F4 N3 02 

C23 H26 F3 N3 03 

C22 H26 Br N3 02 

C22 H26 Cl N3 02 

C22 H26 Br N3 02 

C22 H25 F2 N3 02 

C22 H25 Cl2 N3 02 

C25 H33 N3 02 

C29 H35 N3 02 

C25 H32 N4 04 

C27 H35 N3 04 

C26 H32 F3 N3 02 

C26 H31 F4 N3 02 

C26 H32 F3 N3 03 

C25 H32 Br N3 02 

C25 H32 Cl N3 02 

C25 H32 Br N3 02 

C25 H31 F2 N3 02 

C25 H31 Cl2 N3 02 

C25 H33 N3 02 
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ESI/M~m/e Yield (mg) Yield (%) 

400 60.0 quant 

431 58.7 91 

402.5 15.5 77 

397.0 16.2 82 

410.0 16.2 79 

420.0 17.4 83 

438.0 18.4 84 

436.0 17.1 79 

430~0 18.0 84 

386.0 16.4 85 

430.0 17.2 80 

388.0 15.1 78 

420.0 11. 7 56 

366.0 13.l 72 

416.0 15.8 76 

411.0 17.4 85 

424.0 16.9 80 

434.0. 11;1--·-·- ··-·-- 82 .. 

452.0 18.6 82 

450.0 17.8 79 

444.0 17.9 81 

400.0 15.5 78 

444.0 17.8 80 

402.0 .· 15.6 78 

434.0 17. 6 81 

408.0 16.2 79 

458.5 18.8 82 

453.0 19.4 86 

466.0 19.8 85 

476.0 20.2 85 

494.0 20.S 83 

492.0 19.S 79 

486.0 19.l 79 

442.0 17.7 80 

486.0 20.3 83 

444.0 18.6 84 

476.0 19.4 81 

408. 0 14.4 71 
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Example 1022 423 C29 H35 N3 02 458.0 16.4 72 

Example 1023 424 C25 H32 N4 04 453.0 18.1 80 

Example 1024 425 C27 H35 N3 04 466.0 16.4 70 

Example 1025 426 C26 H32 F3 N3 02 476.0 17.3 73 

Example 1026 427 C26 H31 F4 N3 02 494.0 18.8 76 

Example 102? 428 C26 H32 F3 N3 03 492.0 18.4 75 

Example 1028 429 C25 H32 Br N3 02 486.0 17.9 74 

Example 1029 430 C25 H32 Cl N3 02 442.0 15.7 71 

Example 1030 431 C25 H32 Br N3 02 486.0 17.7 73 

Example 1031 432 C25 H31 F2 N3 02 444.0 16.6 75 

Example 1032 433 C25 H31 Cl2 N3 02 476.0 18.7 78 

Example 1033 1016 C22 H23 Cl F3 N3 02 454 32.5* 53 

Example 1034 1017 C21 H24 Cl N3 02 386 55.2* quant 

*Yield of TFA salt. 

Reference Bxanple 16: Pxeparati.on of 3-Carbamoyl-1-(4-

chlorobenzyl)piparid.ine. 

A solution of nipecotamide (6.40 g, 50 mmol} in CH3CN (150 mL) and ethanol 

(20 mL) was treated with Et~ (7. 0 mL, 50 mmol} and 4-chlorobenzyl chlo·ride ( 8. 05 

g, 50 mmol). The reaction mixture was stirred at 50 °C for 16 h. After cooling 

to room temperature, saturated aqueous NaHC03 (50 m.L) and water (150 mL) was 

added to the reaction mixture. The mixture was extracted with ethyl acetate 

10 (150 mL x 3) and the combined organic layers were washed with brine, dried (Na2S04 ) 

and concentrated to give a pale red solid. The crude solid was washed with ether 

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

Reference Example 17: Preparati.on of 3-(A:minomethyl)-1-(4-

15 cblorobenzyl)pipericline. 

3-Carbamoyl-1- (4-chlorobenzyl)piperidine (3. 80 g, 15 mmol) was dis­

solved in THF (30 mL) and 1 M BHl-THF (9.4 mL) was added to the solution. The 

reaction mixture was stirred at 70 °C for 15 h. After the mixture was cooled 

'to 0 °C, 2 N aqueous HCl solution (50 mL) was added and the mixture was stirred 

20 at room temperature for additional 3 h, basicified with 4 N aqueous NaOH solution, 

and extracted with ethyl acetate (100 mL x 3). The combined extracts were washed 

with brine, dried over anhydrous Na2S04 , filtered and concentrated. Column 

chromatography (Si02 , ethyl acetate/EtOH/Et3N = 80/15/5) afforded 3-

(aminomethyl)-l- ( 4-chlorobenzyl)piperidine (2.05 g, 55~): :H NMR (CDCll, 400 

25 MHZ) 61,00-1.09 (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, 2H), 3.16-3.26 (m, 2Hl, 3.32 (s, 2H), 3.40.(d, J=l3.3Hz, lH), 3.49 

(d, J = 13.3 Hz~ l H), 7.22-7.33 (m, 5 H). 

Examp1e 1035: Prepa:w:ati.on of 3-( (11-Benzoyl.glycyl)amino}methyl-1-(4-

5 · chlo:z:obellzyl)piperidine (Compound Bo. 434). 

A solution of benzoyl chloride ( 0. 060 mmol) in chloroform ( O, 4 mL) was 

added to a solution of 3-(aminomethyl}-l-(4~chlorobenzyl)piperidine (0.050 

mmol) and t.riethylamine (0. 070 mmolJ° in ciilorofo.rm (1. 0 mL). After the reaction 

mixture was agitated at room temperature for 2.5 h, ·(aminomethyl)polystyrene 

10 resin (1.04 mmol/g, 50 mg, SO rnmol) was added and the Riixture was agitated at 

room temperature for 12 h. The ·1:eaction mixture was filtered and the resin was 

washed with dichloromethane (0.5 mL). The filtrate and washing were combined, 

dichlo:romethane (4 mL) was added, and the solution was washed with 2 N aqueous 

NaOH solution (0.5 mL) to give 3-{(N-benzoylglycyl)amino}methyl-1-(4-

15 chlorobenzyl)pipeJ:idine (compound No. 434) (14.7 mg, 74%): The purity was 

determined by RPLC/MS (91%); ESI/MS m/e 400 (M•+H, C22H26ClN302 ). 

Examples 1036-1058. 

The compounds of this invention were SYtithesized pursuant to methods of 

20 Example 1035 using the corresponding reactant respectively. The ESI/MS data 

and yields are swmnarized in Table 24. 

Table 24 

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

Examp.le 1036 435 C26 H28 Cl N3 02 450 16.0 71 

Example 1037 436 C22 H25 Cl N4 04 445 18.9 85 

Example 1038 437 C24 H28 Cl N3 04 458 18.2 79 

Example 1039 438 C23 H25 Cl F3 N3 02 468 19.0 Bl 

Example 1040 439 C23 H24 Cl F4 N3 02 486 20.2 83 

Example 1041 ·440 C23 H25 Cl F3 N3 03 484 18.9 78 

Example 1042 441 C22 H25 Br Cl N3 02 478 19.2 80 

Example 1043 442 C22 H25 Cl2 N3 02 434 17.3 80 

Example 1044 443 C22 H25 Br Cl N3 02 478 18.8 79 

Example 1045 444 C22 H24 Cl F2 N3 02 436 16.7 77 

Example 1046 445 C22 H24 Cl3.N3 02 468 17.9 76 

Example 104 7 446 C23 H28 Cl N3 02 414 14.6 71 

Example 1048 447 C27 H30 Cl N3 02 464 17.0 73 
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Example 1049 448 C23 H27 Cl N4 04 

Example 1050 449 C25 H30 Cl N3 04 

Example 1051 450 C24 H27 Cl F3 N3 02 

Example 1052 451 C24 H26 Cl F4 N3 02 

Example 1053 452 C24 H27 Cl F3 N3 03 

Example 1054 453 C23 H27 Br Cl N3 02 

Example 1055 454 C23 H27 Cl2 N3 02 

Example 1056 455 C23 H27 Br Cl N3 02 

Example 1057 456 C23 H26 Cl F2 N3 02 

Example 1058 457 C23 H26 Cl3 N3 02 

:Beference lilzample 

cbl.orobenzyl)piperidine. 

18: Preparation 

PCT/US98/232S4 . 

459 19.5 85 . 
472 17.1 72 

482 19.4 81 

500 18.2 73 

498 18.8 76 

492 19.4 79 

448 16.5 74 

492 19.3 78 

450 17.1 76 

482 16.9 70 

of' 4-(Aminomethyl)-1-(4-

A solution of 4-(aminomethyl)piperidine (7.00 g, 61.3 mmol) in CH3CN (100 

5 mL) was treated sequentially with KzC03 (3.02 g) and 4-chlorobenzyl chloride (3.52 

g, 21.8 :mmoll. The reaction inixture was heated to 60 °C for 16 h, cooled to 

25 °C and concentrated. The residue was partitioned between CH2Cl2 (75 mL) and 

water (50 mL), and was washed with water (2 x 50 mL) and brine (1 x 50 mL). The 

organic phase was dried (MgS04 ). and concent.rated· •.. Chromatography ___ Tsfo21·-:n .. 

10 H20-iPrOH) afforded 4-(aminomethyl)-1-(4-chlorobenzyl)piperidine (3.58 g, 69%). 

Exan;>le 1059: PJ:eparation of 4-{(N-Benzoylglycyl)ami.no>methyl-l-(4-

cb1orobenzyl)piperidine (COJll>ound No. 458) • 

A solution of 4-{aminomethyl)-1- (4-chlorobenzyl)piperidine (50 mg, O. 21 

15 mm0l) in CH2Cl2 (l mL) was treated with hippuric acid (38 mg, 0.21 mmol), EDCI 

(48 mg, 0.24 :mmol), HOBt (31 mg, 0.23 mmol) and Et3 N (38 µL, 0.27 mrnol). The 

reaction inixture was stirred for 16 hat 25 °c, diluted with l mL of CH2Cl2 , washed 

with 2 N aqueous NaOH solution (2 x 0. 75 mL}, dried (MgS04 ) and concentrated. 

Chromatography (Si02 , 6 to 8% CH30H/CH2Cl2 gradient elution) afforded·4-((N-

20 benzoylglycyl)amino}methyl-1-(4-chlorobenzyl)piperidine (compound No. 458) 

which was treated with TFA to give a TFA salt(lOS mg, 97%): The purity was 

determined by Rl?LC/MS (85%); ESI/MS m/e 400 (M•+H, CzzH26ClN30 2 ). 

25 

Examples 1060-1086. 

The compounds of this invention were synthesized pursuant to methods of 

Example 1059 using the corresponding reactant respectively. The ESI/MS data 

and yields are summarized in Table 25. 
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'!'able 25 

Compound Molecular Formul~ ESI/MS m/e Yield (Itlg) Yield (%) 
No. 

Example 1060 459 C23 H28 Cl N3 02 414 . 86* .. 78 

Example 1061 460 C23 H28 Cl N3 02 414 55 quant 

Example 1062 461 C23 H25 Cl F3 N3 02 468 65 quant 

Example 1063 462 C23 H28 Cl N3 02 414 61 quant 

Example 1064 463 C23 H2B Cl N3 02 . 414 54 quant 

Example 1065 464 C25 H32 Cl N3 05 490 56 quant 

Example 1066 465 C21 H 25 Cl N4 02 401 38 96 

Example 1067 466 C22 H25 Cl N4 04 445 15 34 

Example 1068 557 C23 H28 Cl N3 02 414 58* 66 

Example 1069 558 C23 H 28 Cl N3 02 414 55 quant 

Example 107 0 618 C25 H32 Cl N3 02 442 58 quant 

Example 1071 686 C26 H34 Cl N3 02. 456 62 quant 

Example 1072 749 C34 H37 Cl N4 02 569 7.2* 18 

Example 1073 750 C24 H30 Cl N3 03 444 4.7* 14 

Example 1074 840 C24 H29 Cl N2 02 413 52* 58 

Example 1075 841 C23 H27 Cl N2 .02 399 52 quant 

Example 1076 842 C23 H26 c+2 N2 .. 02 433 55 quant 

Example 1077 843 C25 H31 Cl N2 02 427 SB quant 

Example 1078 844 C24 H29 Cl N2 02 413 56 quant 

Example 1079 845 C24 H29 Cl N2 04 s 477 62 quant 

Example 1080 846 C29 H31 Cl N2 03 491 43 88 

Example 1081 847 C24 H28 Cl F N2 03 447 54 quant 

Example 1082 848 C25 H31 Cl N2 02 427 47 quant 

Example 1083 849 C25 H31 Cl N2 04 459 55 quant 

Example 1084 850 C22 H27 Cl N2 03 s 435 46 quant 

Example 1085 873 C20 H28 Cl N3 02 378 44.8 quant 

Example 1086 874 C23 H27 Cl2 N3 03 464 51 quant 

*Yield of TFA salt. 

Reference Example 19: P:cepa:ation of 1-(4-Chlo:obenzyl)-4-{l'l-(3,3-

dipbenylpropyl)aminomethyl}p.ipericline. 

4-(Aminomethyl)-1-(4-cblorobenzyl)piperidine (120 mg) was alkylated 

with 3,3-diphenylpropyl methanesulfonate (l.O equiv.) in the presence of NaI 

(2. 6 equiv.) in CH3CN at 70 °C for 16 h. General workup and column chromatography 

(SiOz) afforded 1-(4-chlorobenzyl)-4-{N-(3,3-

284 



W099/l5686 j·_ .. · 
~ .... PCT/US98/l3254 

d.iphenylpropyl) aminomethyl}piperidine (118 mg, 54%): The purity was determined 

by RPLC (98%}. 

:Qefezoence Examp1e 20: Preparation of 1-(4-Cb1orobenzyl)-4-{If-(2,2-

5 diphenyletbyl)aminomethyl}piperid.ine. 

Reductive amination of 4- (aminomethyl) -1- ( 4-chlorobenzyl) piperidine 

(120 mg} with 2,2-d.iphenylacetaldehyde (0.66 equiv. )and polymer-supported 

borohydride in methanol at 25 "c for 16 h, followed by general workup and column 

chl:omatography afforded 1-(4-chlorobenzyl)-4-(N-(2,2-

10 diphenylethyl) aminomethyl)piperidine (70 mg, 49%): The purity was determined 

by RPLC (98%). 

Example 1087: Preparation of 4-iif-(B-Benzoylg1ycyl)-If-(2,2-

dipheny1etbyl)aminometbyl}-1-(4-chl.orobenzyl)piperid.ine (Campound. No. 524). 

15 A solution of l-(4-chlorobenzyl)-4-(N-(2,2-

diphenylethyl)aminomethyl)piperidine (0.084 mmol) in CH2Cl2 was treated with 

hippuric acid ( 1. l equiv. ) , HBTU ( 1. 1 equiv. ) , HOBt ( 1.1 equiv. ) • The reaction 

. mixtu.re was stirred at 40 °C_~or 24 h_. ____ G~nera~ wa.r~up __ a~d p::~~-~-~~-~~-Y-~-~~E __ (~-i.~2_) 
afforded 4-1 N- ( N-benzoylglycyl) -N- (2, 2-diphenylethyl) aminomethyl. }-1- ( 4-

20 .chlorobenzyl.)piperidine (Compound ~o. 524) (8.5 mg, 17%): The purity was 

determined by RPLC/MS (98%); ESI/MS m/e 580 (M•+u, C3sH3sClN30:?) . 

Exampl.es 1088-1090. 

The compounds of this invention were synthesized pursuant to methods of 

25 Example 1087 using the corresponding reactant respectively. The ESI/MS data 

and yields are sumrna.J:ized in Table 26 •. 

Table 26 

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

Example 1088 521 C38 H39 Cl F3 N3 02 662 S.5 10 

Example 1089 522 C37 H37 Cl F3 N3 02 648 8.6 16 

Example 1090 523 C37 H40 Cl N3 02 594 4.8 10 

80 
Be:f erence Example 21: Preparation of 1-(4-Chlorobenzy1)-4-

{(valy1amino)me1:hy1}p~pericline. 

A solution of 4-(aminomethyl)-1-(4-chlorobenzyl)piperidine (1.0 9, 4.2 
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mmol) in CH2Cl2 (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 ( 88 3 mg, 4. 61 nunol 1 and 

HOBt (623 mq, 4. 61 mm.cl). The reaction mixture was stirred at 25 °C for 16 h. 

The resulting solution was diluted with CH2Cl:: (20 mL), and washed with 2 N NaOH 

5 solution (2 x 20 mL), brine (1 x 20 mL) and dried (MgS04). Concentration and 

c~romatography (Si02 , 3% CH~OH/CH2Cl:) afforded 1-{4:...chlorobenzyl) -4-[ { (N­

Boc-valyl) amino}methyl]piperidine (1.1 g, 60%) as a pale amber oil: ESI/MS m/e 

438 <M'+H). 

1-(4-Chlorobenzyl)-4-[{{N-Boc-valyl)amino}methyl]piperidine (l.1 g, 

10 2.51 minol) was dissolved in 3M HCl-CHsOH solution (25mL) and stirred at 25 
0 c for 1 h. The reaction mixture was concentrated and the resulting salt was 

dissolved in 3:1 tBuOH-H20 (25 mL). Anion (OH-) exchange resin was added until. 

the solution was slightly basic. Filtration and concentration afforded 1-

(4-chlorobenzyl)-4-{ (valylainino)methyl)piperidine (819 mg, 97%) which required 

15 no further purification: RPLC (97%); ESI/MS 338.l (M'+H, CJBH211ClN30). 

Other 4-{ (acylamino) methyl )-1- ( 4-chlorobenzyl) piperidines were also 

synthesized pursuant to methods of Reference Example 20 using the corresponding 

reactant respectively. 

20 1- (4-chl.orobenzyl)-4-{ (glycylamino)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-{(al.anylamino)methyl}-1-(4:...chlorobenzyl)piperidine: 1.20 g, 65% (2 

25 steps); ESI/MS 310 (M°+H) . 

1-(4-chlorobenzyl)-4-{ (prolylamino)methyl)piperidine: 1.48 g, 86% (2 

steps); ESI/MS 336 (M°+H). 

1-(4-chlorobenzyl)-4-{(glutaminylamino)methyl}piperidine: 

27% (2 steps); ESI/MS 367 (M++H). 

o. 830 g, 

30 1-(4-chlorobenzyl)-4-{"( (2-methylalanyl) amino)methyl}piperidine: 

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

1- ( 4:...chlorobenzyl) -4- {. ( ( 0-methylseryl} amino) methyl }piperidine: 

0.686 g, 38% (2 steps); ESI/MS 340 (M°+H). 

1- (4-chl.orobenzyl)-4-{ ( (1-

35 aminocyclopropylcarbonyl)amino)methyl)piperidine: 2.03 g, 82% (2 steps); 

ESI/MS 322 CM'+H). 

l-(4-chlorobenzyl)-4-( (l.eucylamino)methyl}piperidine: 1.30 g, 58% (2 

steps); ESI/MS 352 (M°+H). 
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1- (4-chlo.robenzyl)-4-.( ( (O-benzylseryl) amin<?)~ethyl)piperidine: . 1. 34 

g, 56% (2 steps); ESI/MS 416 (M•+H). 

.. 
Re:faren.ce Exampl.e 22: Preparation of 1- ( b!rt:-Butoxycarbony1) -4- ( {111-

5 (9-fluo:renylmethy1oxycarbany1)g1ycyl)aminomethyl)pipericline. 

A solution of 4- (aminomethyl) -1- ( tert-butoxycarbonyl) piperidine ( S. 72 

g) in CH2Cl2 (150 mL) was treated with Et3N (3.51 g), N-(9-

fluorenylmethyloxycarbonyl) glycine (7. 93 g, 26. 7 mmol), EDCI (3. 80 g) and HOBt 

(4.33 g). After the reaction mixture was stirred at room temperature for 5 h, 

10 the mixture was washed with water (100 mL x 3) and brine (100 mL x 2), dried 

over anhydrous sodium sulfate, filtered, and concentrated~ Recrystallization 

from CH;tCN/CH30H (150 mL/l mLJ at 0 °C afforded 1-(tert-Butoxycarbonyl)-4-

( (N-(9-fluorenylmethyloxycarbonyl}glycyl)aminomethyl]piperidine (5.75g, 44%) 

as pale yellow crystals. 

15 
Re:ference Exampl.e 23: P:reparation of 4-[{N-(9-

rluorenylmetbyl.oxyea.rbonyl)qlycy1)aminometbyl]piperidine. 

To 

fluorenylmethyloxycarbonyl)glycyl}aminomethyl]piperidine (3.17 g, 6.42 mmol) 

20 was added 4 N HCl in dioxane (50 mL) • The solution was stirred at room temperature 

25 

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: P:reparation 

r1uorenylmetbyl.oxyca:bonyl)glycyl)aminometby1]-1-(4-

metby11:hiobenzy1)piperidine. 

To A solution of 

of 4-[Ul-(9-

4-[{N-(9-

fluorenylmethyloxycarbonyl) glycyl} aminomethyl] piperidine ( 1. 00 g, 2. 33 mmol) 

30 in 1% AcOH/DMF (15mL} were added 4-methylthiobenzaldehyde (1.24 g) andNaBH(OAcb 

(2.56 g). The reaction mixture was stirred at 60 °C for 1 h, cooled to room 

temperature, and concentrated. Saturated aqueous NaHC03 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 

35 chromatography (Si02, 5%-10% afforded 

fluorenylmethyloxycarbonyl)glycyl}aminomethyl]-1-(4-

methylthiobenzyl)piperidine (602 mg) as a colorless oil. 
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Reference Example 25: Preparation of .1- (4-Ethylbenzyl)-4-[ {N-(9-

fluorenyl.methyloxycarbon.yl) glycyl}aminOJllethyl]pi.per.icline. 

To A solution of 4-( {N- (9-

fluorenylmethyloxycarbonyl) glycyl) aminomethyl] pipericline ( 1. 00 9, 2. 33 :mmol) 

5 in 2.5% AcOH/CH30H (80 mL) were added 4-ethylbenzaldehyde (1.09 q, 8.16 :mmol) 

and NaBH3CN (6.59 g, 10.5 nunol). The reaction mixture was stirred at 60 •c for 

13 h. After the mixture was cooled to room temperature, l N aqueous NaOH solution 

(50 :mL) and dichloromethane (SO mL) were added. The organic layer was separated 

and the aqueous layer was extracted ~ith dichloromethane (50 :mL x 3). The 

10 combined organic layers were washed with brine, dried over anhydrous sodium 

sulfate, filtered, and concentrated. Column chromatography (Si02, CH30H/Ac0Et 

2 8) afforded 1-(4-ethylbenzyl)-4-[{N-(9-

fluorenylmethyloxycarbonylJglycyl)aminomethyl]piperidine (740 mg, 62%). 

15 Reference ExaJrFle 26: Preparati.on. of 4-{ (Gl.ycylamin.o)methyl.>-1-(4-

:methylthiobenzyl)pipericline. 

A solution of 4-[{N-(9-'-

fluorenylmethyloxycarbonyl)qlycyl)aminomethyl)-1-(4-

methylthiobenzyl)piperidine (590 mg) and piperidine (1 mL) in DMF (4 mL) was 

.20 stirred at room temperature for 2 h. Concentration and column chromatography 

{SiOz, Et~·: CH30H : CH2Cl: = 1 : 1 : 9) afforded 4-{ (glycylaminolmethyl}-1-

. (4-methylthiobenzyl)piperidine (365 mg) as a white solid: 1H NMR (CDC13 , 270 MHz) 

ol.25(dd, J=l2Hz, 4.lHz, 2H), l.34(dd, J=l2Hz, 4.lHz, 2H), 1.51 (br-s, 

2 H), 1.66 (d, J = 12 Hz, 2 HJ, 1.77 (d, J = 7.3 Hz, 1 H), 1.94 (t, J = 9.5 Hz, 

25 2 H), 2.48 (s, 3 H), 2.80 (d, J = 12 Hz, 2 H), 3.16 (t, J = 6.2 Hz, 2 H), 3.35 

(s, 2 H), 3.45 (s, 2 HJ, 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 correspondinq 

30 reactant: 333 mg, 79%. 

:Reference Example 27: Preparati.on of 4-{ (glycylamino)methyl}-1-(4-

fluoroben:zyl)piperic:line. 

A solution of 4-[(N-(9-

35 fluorenylmethyloxycarbonyl)glycyl)aminomethyl]piperidine (1.50 q, 3.49 :mmol), 

4-fluorobenzylbromide (0.478mL, 3.84:mmol), andEt~ (l.47mL, 10.S:mmol) in 

CH3CN (200 mL) was stirred at room temperature for 13 hand concentrated. Column 

chromatography (Si02,· 10!! CH30H/CHzClz) afforded 4- [ {N- (9-
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A. solution. of the 4- ( (N- (9-

fluorenylmethyloxycarbonyl) glycyl) aminornethyl)-1- (4-fluorobenzyl)piperidine 

5 and piperidine (5 mL) in DMF (5 mL) was stirred at room temperature for 17 h. 

10 

Concentration and column chromatography ISiO;:, Et3N : Cl{JOH : CH2Cl:: = 0.5: 2 : 

B) afforded 4-( (glycylamino)methyl}-1- (4-fluorobenzyl}piperidine (453 mg, 

46%). 

Reference Example 28: Preparation of 4-{ (qlycylamino)methy1}-1-{4-

(N-phenylcarbmaoyl)benzyl}piperid:Lne. 

To a mixture of 4-[{N-(9-

fl.uorenylmethyloxycarbonyl) glycyl) aminomethyl) piperidine ( 1. 27 g, 2. 96 mmol) , 

Et3N (1.25 mL, B.88 :mmol), KI (SO mg, 0.30 mmol) and CH3 CN (200 mL) was added 

1-5 dropwise a solution of 4- (N-phenyl.ca.rbamoyl)benzyl chloride 1800 mg, 3.26 mmol) 

in CH3CN (100 mL). The mixture was stirred at room temperature for 19 h and at 

60 •c for 5 h. Concentration and column chromatography (Si02, 5% CH30H/CH2Cl2-

20 

Et3N: CH30H: CH2Cl2 = 2 _. 2 : 96) afforded 4-((glycylaznj,~_~_!_!ll~~~y_.l:]__:-_l-{4- _____ ----·----·- __ _ 

· (N-phenylcarbamoyl)benzyl}piperidine (340 mg, 30%). 

Exampl.e 1091: PZ'eparati.on of 1-(4-Chlorobensyl)-4-[(N-(3-

cyanobenzoyl)valyl}aminomethyl]piperid:Lne (Compound. No. 619). 

A solution of 1-(4-chlorobenzyll-4-{(valylamino)methyl}piperidine (20 

mg, 0.059 nunol) in CH2Cl2 (0.60 mL) was treated with Et3N (0.011 mL, 0.077 mmol), 

25 m-cyanobenzoic acid (28 mg, 0.071 mmolJ, EDCI (13 mg, 0.065 mmol) and HOBt (9 

mg, 0.065 :mmol). The reaction mixture was stirred at 25 °C for 16 h. The 

resulting solution was diluted with CH2Cl2 (0.75 mL), washed with 2 N aqueous 

NaOH solution (2 x 0.75 mL) and dried by filtration through a PTFE membrane. 

Concentration afforded the 1-(4-chlorobenzyl)-4-[{N-(3-

30 cyanobenzoyl)valyl)aminomethyl.}piperidine (compound No. 619) (24.2 mg, 88%) 

which required no further purification: The purity was determined by RPLC/MS 

(85%); ESI/MS m/e 467 (M++H, C2,H:nClN40:;). 

Examples 1092-1543. 

35 The compounds of this invention were synthesized pursuant to methods of 

Example 1091 using the corresponding reactant respectively. The ESI/MS data 

and yields are summarized in Table 27. 
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Table 27 

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

No. 

Example 1092 467 C22 H25 Br Cl N3 02 478 11 46 

Example 1093 468 C24 H31 Cl N4 02 443 9 41 

Example 109~ 469 C23 H28 Cl N3 03 430 7* 27 

Example 1095 470 C23 H25 Cl N4 02 425 21 quant 

Example 1096 471 C24 H28 Cl N3 04 458 7 29 

Example 1097 472 C29 H31 N3 03 504 5* 21 

Example 1098 473 C24 H28 Cl N3 .03 442 16 71 

Example 1099 474 C23 H25 Cl F3 N3 02 468 14 60 

Example 1100 475 C25 H32 Cl N3 02 442 5 22 

Example 1101 476 C22 H25 Cl N4 04 445 4 17 

Example 1102 477 C2.5 H32 Cl N3 03 458 10* 36 

Example 1103 478 C21 H27 Cl N4 02 403 9 47 

Example 1104 479 C20 H24 Cl N3 03 390 17 87 

Example 1105 480 C20 H23 Br Cl N3 03 470 23 quant 

Example llOE 481 C20 H24 Cl N3 02 S 406 7 33 

Example 1107 482 C21 H26 Cl N3 02 S 420 9 45 ·····-··· 

Example 1108 483 C21 H26 Cl N3 02 S 420 8 40 

Example 1109 484 C24 H27 Cl N4 02 439 9* 34 

Example 1110 485 C24 H24 Cl F6 N3 02 536 13 49 

Exampl.e 1111 486 C23 H25 Cl N4 02 425 16 74 

Exampl.e 1112 487 C22 H25 Cl2 N3 02 434 5 24 

Exampl.e 1113 488 C22 H27 Cl N4 02 415 7 32 

Example 1114 489 C24 H24 Cl F6"N3 02 536 21 78 

Example 1115 490. C24 H30 Cl N3 03 444 8 35 

Example 1116 491 C23 H24 Cl F4 N3 02 486 19 79 

Example 1117 492 C23 H25 Cl F3 N3 03 484 18 76 

Example 1118 493 C23 H24 Cl2 F3 N3 02 502 23 92 

Example 1119 494 C23 H24 Cl F4 N3 02 486 19 79 

Example 1120 ·.495 C23 H24 Cl F4 N3 02 486 20 83 

Example 1121 496 C23 H24 Cl F4 N3 02 486 12 48 

Example 1122 497 C25 H32 Cl N3 03 458 4 16 

Example 1123 498 C23 H26 Cl F3 N4 02 483 13 52 

Example 1124 499 C24 H31 Cl N4 02 443 8 36 

Example 1125 500 C23 H28 Cl N3 03 430 10 48 

Example 1126 501 C22 H24 Br Cl N4 04 523 10 39 

Example 1127 502 C22 H24 Cl F N4 04 463 4 17 
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Example 1128 503 C22 H24 Cl2 N4 04 479 12 52 . 
Example 1129 504 C24 H30 Cl N3 04 4.60 11 43 

Example 1130 505 C22 H24 Br Cl N4 04 523 2 8 

Example 1131 506 C20 H23 Cl N4 05 4.35 2 10 

Example 1132 507 C21 H26 Cl N3 03 404 9 44 

Example 1133 508 C24 H26 Cl N3 02 S 456 1 5 

~xample 1134 509 C20 H23 Br Cl N3 02 s 484 12 48 

Example 1135 510 C22 H28 Cl N3 03 4.18 9 44 

Example 1136 511 C24 H32 Cl N3 03 446 9 40 

Example 1137 512 C25 H29 Cl N4 02 453 10 45 

Example 1138 513 C24 H28 Cl N3 03 442 9 41 

Example 1139 514 C26 H34 Cl N3 02 456 11 49 

~ample 1140 515 C23 H28 Cl N3 03 430 5 . 24 

Example 1141 525 C23 H28 Cl N3 04 S 478 20 85 

Example 1142 526 C20 H24 Cl N3 03 390 6 31 

Example 1143 527 C20 H24 Cl N3 02 s 406 8 39 

~ample 1144 528 C25 H30 Cl F3 N4 04 543 28.2 95 

Example 1145 529 C20 H23 Cl N4 04 s 451 9 39 

Example 1146 530 C31 H33 Cl N4 02 529 5 17 

Example 1147 531 C21 H26 Cl N3 03 s 436 8 37 

Example 1148 532 C22 H28 Cl N3 03 418 8 40 

Example 1149 533 C21 H26 Cl N3 03 404 6 32 

Example 1150 534 C21 H25 Cl N4 05 449 5 20 

Example 1151 535 C22 H26 Cl N3 03 s 448 8 37 

Example 1152 536 C23 H31 Cl N4 02 431 6 28 

Example 1153 537 C25 H34 Cl N3 03 460 8 34 

Example 1154 538 C27 H30 Cl N3 03 480 9 36 

Example 1155 539 C22 H25 Cl F3 N3 03 472 18 75 

Example 1156 540 C25 H29 Cl N4 02 453 8 36 

Example 1157 541 C22 H26 Cl NS 04 460 2.4 10 

Example 1158 542 C24 H30 Cl N3 02 428 4.6* 51 

Example 1159 543 C24 H30 Cl N3 02 428 20.6* 71 

Example 1160 544 C22 H25 Cl F N3 02 418 15.8* 56 

Example 1161 545 C22 H24 Cl3 N3 02 468 7.3* 23 

Example 1162 546 C22 H24 Cl3 N3 02 468 17.4* 55 

Example 1163 547 C22 H24 Cl3 N3 02 468 14.l* 44 

Example 1164 548 C22 H24 Cl3 N3 02 468 6.B* 22 

Example 1165 549 C22 H24 Cl2 N4 04 479 5.7* 18 

Example 1166 550 C22 H24 Cl2 N4 04 479 18.9* 58 

Example 1167 551 C24 H30 Cl N3 02 428 14.2* 49 
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Example 1168 552 C24 H27 Cl F3 N3 02 482 30.6* 94 . 
Example 1169 553 C25 H26 Cl F6 N3 02 550 38.0* quant 

Example 1170 554 C24 H26 Cl F N4 02 457 0.9* 3 

Example 1171 555· C24 H26Cl2 N4 02 473 11.l* 35 

Example 1172 556 C25 H29 Cl N4 02 453 l2.5* 41 

Example 117 3 559 C25 H26 Cl F6 N3 02 550 15 72 

EXample 1174 560 C24 H27 Cl N4 02 439 12 68 

Example ll 7 5 561 C23 H27 Br Cl N3 02 494 14 73 

Example 11 '7 E 562 C23 H27 Cl2 N3 02 . 448 13 75 

EXample 1117 563 C25 H26 Cl F6 N3 _02 550 14 66 

EXample 11 7 a 564 C25 H32 Cl N3 03. 458 5 28 .... 

Example ll 79 565 C24 H26 Cl F4 N3 02 500 12 61 

Example 1180 566 C24 H27 Cl F3 N3 03 498 12 62 

Exampl.e 1181 567 C24 H26 Cl2 F3 N3 02 516 12 61 

Example 1182 568 C24 H26 Cl F4 N3 02 . 500 15 77 

Example 1183 569 C24 H26 Cl F4 N3 02 500 11 59 

Example 1184 570 C24 H26 Cl F4 N3 02 500 16 84 .. 

Exampl.e l:l85 571 C26 H34 Cl N3 03 472 14 77 

ExamP._~e 1186 572 C24 H28 Cl F3 N4 02 497 11 55 - - -········- ... -··- . ...... ···-· .... ············ ... -·- ···- . _; __ . ____ - ··-·--·····--------- ------ ·····-·-----· -··· -···---- - -
Example 1187 573 C:21 H25 Br Cl N3 02 S 500 12 64 

Example 1188 574 C2l H25 Br Cl N3 02 S 500 15 75 

Example 11_89 575 C2S H34 Cl N3 03 460 16 87 

~ample 1190 576 C22 H28 Cl N3 02 S2 466 13 71 

Example 1191 577 C22 H28 Cl N3 03 418 12 72 

Example 1192 578 C25 H28 Cl N3 02 S 470 15 Bl 

Example 1193 579 C25 H29 Cl N4 02 453 17 94 

Example 1194 580 C22 H28 Cl N3 02 S 434 15 91 

Example 1195 581 C21 H26 Cl N3 02 s 420 13 80 

Example 1196 582 C22 H28 Cl N3 02 S 434 10 59 

Example 1197 583 C26 H31 Cl N4 02 467 6 31 

Example 1198 584 C30 H32 Cl N3 03 518 18 92 

Example 1199 585 C24 H27 Cl N.4 02 439 14 85 

Example 1200 586 C23 H27 Cl2 N3 02 448 17 97 

Example 1201 587 C24 H27 Cl F3 N3 02 482 17 91 

Example 1202 588 C23 H29 Cl N4 02 429 5 29 

Example 1203 589 C27 H36 Cl N3 02 470 4 24 

Example 1204 590 C26 H34 Cl N3 02 456 6 36 

Example 1205 591 C25 H33 Cl N4 02 45"7 7 38 

Example 1206 592 C24 H30 Cl N3 03 444 4 20 

Example 1207 593 C24 H30 Cl N3 03 444 2 14 
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Example 1208 594 C23 H28 Cl. N3 03 430 4 25 . 
Example 1209 595 C25 H30 Cl. N3 04 472 7 38 

Example 1210 596 C25 H30 Cl N3 03 456. 7 .. 40 

Example 1211 597 C25 H30 Cl N3 03 456 15 85 

· Example 1212 598 C21 H26 Cl N3 03 404 15 94 

Example 1213 599 C22 H29 Cl N4 02 417 5 30 

Example 1214 600 C2l H25 Br Cl. N3 03 484 6 34 

Example 1215 601 C24 H30 Cl N3 03 444 5 28 

Example 1216 602 C25 H33 Cl N4 02 457 5 28 

Example 1217 603 C23 H29 Cl N4 02 429 4 22 

Example 1218 604 C21 H27 Cl N4 02 403 9 58 

Example 1219 605 C21 H26 Cl N3 03 404 17 87 

Example 1220 606 C21 H26 Cl. N3 02 s 420 15 74 

Example 1221 607 C22 H28 Cl N3 03 s 450 31 quant 

Example 1222 608 C23 H30 Cl N3 03 432 17 80 

Example 1223 609 C22 H28 Cl N3 03 418 18 89 

Example 1224 610 C23 H28 Cl N3 03 s 462 20 86 

Example 1225 611 C26 H36 Cl N3 03 474 21 90 

Example 1226 612 C28 H32 Cl N3 03 494 20 84 

Example 1227 613 C23 H27 Cl F3 N3 03 486 19 81 

Example 1228 614 C24 H33 Cl N4 02 445 .23 quant 

Example 1229 615 C25 H29 Cl N4 02 453 4 20 

Example 123 0 616 C32 H35 Cl N4 02 543 11 40 

Example 1231 617 C25 H27 Cl F3 N3 02 482 6.7 37 

Example 1232 620 C25 H31 Br Cl N3 02 520 15 49 

Example 1233 621 C25 H31 Cl2 N3 02 476 18 64 

Example 1234 622 C27 H37 Cl N4 02 485 14 50 

Example 1235 623 C26 H34 Cl N3 03 472 19 69 

Example 1236 624 C25 H31 Cl N4 04 487 21 73 

Example 1237 625 C25 H33 Cl N4 02 457 19 69 

Example 1238 626 C27 H30 Cl F6 N3 02 578 8 25 

Example 1239 627 C27 H36 Cl N3 03 486 16 55 

Example 1240 628 C27 H34 Cl N3 04 500 24 80 

Example 1241 629 C26 H30 Cl F4 N3 02 528 18 56 

Example 1242 630 C26 H31 Cl F3 N3 03 526 21 68 

Example 1243 631 C26 H30 Cl2 F3 N3 02 544 15 48 

Example 1244 632 C26 H30 Cl F4 N3 02 528 13 41 

Example 1245 633 C26 H30 Cl F4 N3 02 528 20 63 

Example 1246 634 C26 H30 Cl F4 N3 02 528 19 62 

Exampl.e 124 7 635 C28 H38 Cl N3 03 500 11 36 
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Example 1248 6J6 C26 H34 Cl NJ 02 456 21 89 . 
Example 1249 6J7 C26 HJl Cl F3 N3 02 510 20 95 
Example 1250 638 C26 H3l Cl N4 02 467 15 54 

~xample 1251 639 C27 H37 Cl N4 02 485 19 66 
Example 1252 640 C26 H34 Cl N3 03 472 16 56 
Example 1253 641 C27 H34 Cl N3 04 500 18 59 

Example 1254 642 C32 H36 Cl N3 03 546 24 73 
Example 1255 643 C26 H31 Cl F3 N3 02 510 16 54 
Example 1256 644 C29 H40 Cl N3 02. 498 18 61 
Example 1257 645 C25 H33 Cl N4 02 457 22 78 
Example 1258 646 C26 H34 Cl N3 03 472 lJ 47 
Example 1259 647 C27 H34 Cl N3 03 500 13 46 
Example 1260 648 C28 H38 Cl N3 02 484 17 60 
Example 1261 649 C28 H38 Cl N3 03 500 12.5 42 
Example 1262 650 C32 H36 Cl N3 03 546 l* 2 
Example 1263 651 C28 H35 Cl N4 02 495 4* 12 
Example 1264 652 C25 H31 Cl .N4 04 487 5* 14 
Exa~le 1265 653 C30 H42 Cl N3 03 528 l* 3 

Example 1266 654 C27 H34 Cl N3 03 484 7* 21 .. •·· ··-··· ......... ···- .. ····- ---- ·--·-·--·--··-· -------·- ..... ··-·--· ......... -· ·-
Example 1267 655 C26 H32 Cl F3 N4 02 525 6* 16 
Example 12 68 656 C23 H30 Cl N3 03 432 6* 18 
Example 1269 657 C23 H30 Cl NJ 02 s 448 4* 13 
Example 1270 658 C27 H3J Cl.N4 02 48 1• 4 

Example 1271 659 C23 H29 Cl N4 04 s 493 4* 10 

Example 1272 660 C34 HJ9 Cl N4 02 571 3* 7 

Example 1273 661 C24 H32 Cl N3 OJ s 478 3* 7 

Example 1274 662 C25 HJ4 Cl NJ OJ 460 2* 6 

Example 1275 663 C24 H32 Cl NJ 03 · 446 2* 5 

Example 1276 664 C24 HJl Cl N4 05 491 2* 5 

Example 1277 665 C25 H32 Cl N3 03 s 490 l* 3 

Example 1278 666 C26 HJ7 Cl N4 02 473 3+ 7 

Example 1279 667 C30 H36 Cl N3 OJ 522 J* 7 

Example 1280 668 C25 H31 Cl F3 N3 03 514 2* 6 

EKample 1281 669 C24 H33 Cl N4 02 445 15* 45 

Example 1282 670 C23 H29 Br Cl NJ 03 510 3* 7 

Example 12 8 3 671 C23 H29 Cl N4 OS 477 2* 5 

Example 1284 672 C23 H31 Cl.N4 02 431 2* 7 

Example 1285 673 C23 H30 Cl N3 02 s 448 2* 6 

Example 1286 674 C24 H32 Cl NJ 02 s ·462 3* 9 

Example 1287 675 C24 H32 Cl N·J 02 s 462 l* 4 
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Example 1288 676 C27 H33 Cl N4 02 482 2* 6 . 
Example 1289 677 C28 H35 Cl N4 02 495 2* 6 

Example 1290 678 C24 H32 Cl N3 03 446 3* 9 

Example 1291 679 C27 H32 Cl N3 02 S 498 l* 3 

Example 1292 680 C23 H29 Br Cl N3 02 s 526 2* 6 

Example 1293 681 C25 H34 Cl N303 460 2* 5 

Example 1294 682 C27 H38 Cl N3 03 488 2* 4 

Example 1295 683 C24 H32 Cl N3 02 S2 494 l* 4 

Example 1296 684 C26 H36 Cl N3 04 S2 554 2* 5 

Example 12 97 685 C24 H32 Cl N3 04 S2 526 3* 7 

Example 1298 687 C25 H30 Cl N3 02 440 24 quant 

Example 1299 688 C27 H28 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 02 483 24 97 

Example 1303 692 C26 H32 Cl N3 03 470 24 quant 

Example 1304 693 C27 H28 Cl F6 N3 02 576 16 , 55 

Example 1305 694 C27 H34 Cl N3 03 484 25 quant 

Example 1306 695 C27 H32 Cl N3 04 498 12 47 

Example 1307 696 C26 H29 Cl F3 N3 03 524 25 95 
.. 

Example 1308 697 C26 H29 Cl N4 02 465 15 64 

Example 1309 · 698 C27 H35 Cl N4 02 483 24 quant 

Example 1310 699 C26 H32 Cl N3 03 470 26 quant 

Example 1311 700 C27 H32 Cl N3 04 498 15 62 

Example 1312 701 C27 H32 Cl N3 03 482 11 44 

Example 1313 702 C26 H29 Cl F3 N3 02 508 23 94 

Example 1314 703 C28 H36 Cl N3 02 482 26 quant 

Example 1315 704 C25 H29 Cl N4 04 485 ll 43. 

Exampl,e 131E 705 C24 H30 Cl N3 02 s 460 25 quant 

Example 1317 706 C24 H30 Cl N3 02 s 460 25 quant 

Example 1318 707 C26 H29 Cl. F3 N3 02 508 15 55 

Example 1319 708 C23 H27 Br Cl N3 02 S 526 25 92. 

Example 132 0 709 C24 H30 Cl N3 02 S2 492 26 quant 

Example 1321 710 C23 H27 Br Cl N3 02 S 526 25 94 

Example 132 2 711 C25 H32 Cl N3 03 458 26 quant 

Example 1323 712 C27 H30 Cl N3 02 s 496 26 quant 

Example 1324 713 C24 H30 Cl N3 03 444 26 quant 

Example 1325 714 C28 H33 Cl N4 02 493 .12 50 

Example 1326 715 C23 H28 Cl ~3 02 s 446 24 quant 

Example 1327 · .. 716 C27 H31 Cl N4 02 479 32 quant 
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Example 1328 717 C23 H27 Cl N4 05 475 23 95 . 
Example 1329 718 C23 H29 Cl N4 02 429 24 quant 

Example 133_0 719 C23 H28 Cl N3 03 430 24 quant 

Example 1331 720 C23 H27 B.r Cl N3 03 510 24 95 

Example 1332 721 C24 H31 Cl N4 02 443 22 98 

Example 1333 722 . C26 H32 Cl N3 03 470 9 37 

EXainple 1334 723 C25 H31 Cl N4 02 455 10 44 

Example 1335 724 C29 H3B Cl N3 02 496 28 quant 

Example 133.6 725 C32 H34 Cl N3 03 544 26 95 

Example 1337 726 C27 H33 Cl N4 03 497 3 11 

Example 1338 727 C25 H29 Cl2 N3 02 474 25 quant 

Example 1339 728 C25 H31 Cl N4 02 455 21 92 

Example 1340 729 C25 H29 Cl N4 04 485 26 quant 

Example 1341 730 C25 H29 Cl2 N3 02 474 21 90 

Example 1342 731 C27 832 Cl N3 03 482 10 41 

Example 1343 732 C26 H28 Cl F4 N3 02 526 27 quant 

Example 1344 733 C28 H36 Cl N3 03 498 22 89 

Example 1345 734 C26 H28 Cl F4 N3 02 526 25 94 

Example 134E 735 C26 H28 Cl F4 N3 02 526 23 87 
. - ... ··- .. ---·- ........ ······ ······· .... -

Example 1347 736 C26 H30 Cl F3 N4 02 523 24 78 

Example 1348 737 C26 H28 Cl F4 N3 02 526 21 66 

Example 134 9 738 C25 H32 Cl N3 03 458 23 84 

Example 1350 739 C27 H3l Cl N4 02 479 19 66 

Example 1351 740 C24 H31 Cl N4 05 489 23 77 

Example 1352 741 C23 H27 Cl N4 04 s 491 26 88 

Example 1353 742 C24 H30 Cl N3 03 s 476 23 82 

Example 1354 743 C23 H28 Cl N3 03 430 21 81 

Example 1355 744 C26 H32 Cl N3 02 454 25 ·91 

Example 135E 745 C27 H36 Cl N3 03 486 23 80 
.. 

Example 1357 746 C26 H35 CJ. N4 02 471 27 96 

Example 1358 747 C25 H29 Cl F3 N3 03 512 .· 23 74 

Example 1359 748 C23 H28 Cl N3 02 s 446 22 82 

Example 1360 751 C24 H30 Cl N3 03 . 444 3 11 

Example 1361 752 C25 H26 Cl F6 N3 03 566 7 20 
' 

Example 13 62 753 C24 H27 Cl N4 03 455· 6 22 

Example 13 63 754 C23 H27 Cl2 N3 03 464 8 29 

ExampJ.e 1364 755 . C24 H30 Cl N3 04 460 6 22 

Example 1365 756 C23 H27 Cl N4 05 475 s 18 

Example 1366 757 C25 H32 Cl N3 04 474 5 18 

Example 1367 758 C25 H30 Cl N3 OS 488 s 18 
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Example 1368 759 C24 H27 Cl F3 N3 04 

Example 1369 760 C24 H26 Cl F4 N3 03 

Example 1370 761 C24 H26 Cl F4 N3 03 

Example 1J71 762 C24 H27 Cl F3 NJ 03 

Example 1372 76J C23 H28 Cl N3 03 

Example 1373 764 C24 H30 Cl N3 02 

Example 1J74 765 C25 HJ2 Cl N3 02 

Example 1J75 766 C25 H29 Cl F3 N3 02 

1EXample 1376 767 C25 H32 Cl N3 04 S 

Example 1377 768 . C24 H29 Br Cl NJ 02 

Example 1J78 769 C25 H29 Cl F3 N3 03 

Example. 1379 770 C25 H28 Cl F4 NJ 02 

Example 1380 771 C25 H28 Cl F4 N3 02 

Example 1381 772 C25 H29 Cl F3 N3 02 

Example 1382 773 C26 H36 Cl N3 03 

Example lJBJ 774 C23 H30 Cl N3 02 S2 

Example 1384 775 C27 H38 Cl N3 03 

Example 1385 776 C29 H34 Cl N3 03 

Example 138 6 777 C24 H29 Cl FJ N3 03 

Example 1387 778 C24 H28 Cl2 N4 04 

Example 1388 779 C24 H29 Cl2 N3 02 

Example 1389 780 C24 H29 Cl N4 04 

Example 1390 781 C26 H31 Cl N4 02 

Example 1391 782 C25 HJ2 Cl NJ 03 

Example 1392 783 C26 H34 Cl N3 03 

Example 139J 784 C26 H31 Cl F3 N3 02 

Example 1394 785. C26 H34 Cl N3 04 

Example 1395 786 C24 H28 Cl N3 02 

Example 1396 787 C25 H30 Cl N3 02 

Example 1397 788 C25 H27 Cl F3 N3 02 

Example 1398 789 C25 H30 Cl NJ 04 S 

Example 1J99 790 C24 H27 Cl2 N3 02 

~xample 1400 791 C24 H27 Cl N4 04 

Example 1401 792 C25 H27 Cl F3 NJ OJ 

Example 14 02 793 C25 H26 c1· F4 N3 02 

Example 1403 794 C25 H26 Cl F4 N3 02 

Example 1404 795 C25 H27 Cl F3 N3 02 

Example 1405 796 C23 H28 Cl N3 02 S2 

Example 1406 797 C27 H36 Cl NJ 03 

Example 1407 798 C29 H32 Cl N3 03 
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Example 14 08 799 C24 H27 Cl F3 N3 03 498 3* ll . 
Example 1409 800 C24 H26 Cl2 N4 04 sos S* lS 

Example 1410 801 C26 H29 c1· N4 02 46S 12 41 

~ample 1411 802 C2S H30 Cl N3 03 456 5* lS 

Example 1412 803 C26 H32 Cl N3 03 470 6* 16 

Example 1413 804 C26 H29 Cl F3 N3 02 S08 8* 20 

Example 1414 805 C26 H32 Cl N3 04 486 6* 15 

Example 1415 806 C24 H27 Br Cl N3 02 S06 S* 14 

Example 1416 807 C27 'H32 Cl NS. 03 510 29.7 quant 

Example 1417 808 C26 H33 Cl N4 03 48S 29.9 quant 

Example 1418 809 C2S H30 Cl2 N4 03 sos 30.2 quant 

Example 1419 810 C30 H35 Cl N4 04 S51 31.0 quant 

Example 1420 811 C2S H29 Cl2 NS OS sso 30.4 quant 

Example 1421 812 C24 H31 Cl N4 03 S2 S23 2S.O 88 

Example 1422 813 C26 H30 Cl F3 N4 03 539· 20.5 70 

Example 1423 814 C26 H30 Cl F3 N4 04 55S 22.7 75 

Example 1424 815 C26 H29 .Cl F4 N4 03 5S7 25.8 85 

Example 1425 816 C26 H30 Cl F3 N4 03 S39 25.3 86 

Example 142 6 817 C26 H29 Cl F4 N4 03 SS7 26. 8 88 
... . ... 

Example 1427 . 818 C25 H30 Br Cl N4 03 5Sl 27.1 90 

Example 1428 819 C27 H29 Cl F6 N4 03 607 13.9 42 

Example 1429 820 C2S H30 Cl NS OS 516 14.1 51 

Example 1430 821 C24 H28 Cl2 N4 05 523 40 86 

Example 1431 822 C23 H30 Cl N3 03 52 496 41 93· 

Example 1432 823 C26 H31 Cl'N4 03 483 43 quant 

Example 1433 824 C27 H38 Cl N3 04 503 37 83 

Example 1434 825 C29 H34 Cl N3 04 S24 28 61 

Example 1435 826 C24 H29 Cl F3 N3 04 516 40 87 

Example 1436 827 C26 H31 Cl N4 03 483 31 72 

Example 1437 828 C25 H29 Cl F3 N3 04 528 40 86 

Example 1438 829 C2S H28 Cl F4 N3 03 530 45 97 

Example 1439 830 C25.H28 Cl F4 N3 03 530 35 74 

Example 1440 831 C24 H29 Br Cl N3 03 523 45 98 

Example 1441 832 C24 H29 Cl2 N3 03 478 38 91 

Example 1442 833 C24 H29 Cl.N4 05 488 38 87 

Example 1443 834 C25 H29 Cl F3 N3 03 S12 42 93 

Example 1444 835 C24 H30 Cl NJ 03 444 43 quant 

Example 1445 836 C25 H32 Cl NJ 03 458 37 91 

• Example 1446 837 C25H29 Cl F3 N3 03 512 41 91 

Example 1447 8J8 C26 H34 Cl N3 04 488 34 78 
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Example 1448 839 C27 H36 Cl N3 06 534 37 71 . 
Example 1449 942 C27 H30 Cl F6N3 02 578 17 48 

Exa:q>le 1450 997 C26 H34 Cl N3 02 456 7.6* 23 

Example 1451 998 C27·H33 Cl F3 N3 02 524· 6 15 

Example 1452 999 C27 H36 Cl N3 02 470 8 24 

Example 1453 1000 C27 H36 Cl N3 03 486 9 24 

Example 1454 1001 C28 H38 Cl·NJ 03 500 4 10 

Example 1455 1002 C27 H33 Cl F3 N3 03 540 9 23 

Example 1456 1003 C28 H38 Cl NJ 02 484 7 21 

Example 1457 1004 C28 H38 Cl N3 04 516 11 30 

Example 1458 1005 C29 H40 Cl N3 05 547 9 23 

Example 1459 1006 C30 H42 Cl N3 04 544 8 21 

Example 14 60 1007 C32 H46 Cl N3 05 589 7 17 

Example 1461 1008 C25 H31 Cl N4 03 471 25 79 

Example 1462 1009 C26 H33 Cl N4 04 501 35 97 

Example 1463 1010 C27 H35 Cl N4 04 515 35 9 

Example 1464 1011 C27 H35 Cl N4 OJ 499 32 54 

Example.1465 1012 C27 H35 Cl N4 05 531 27 77 

Example 1466 1013 C28 H37 Cl N4 06 561 14 37 

Example 1467 1014 C29 H39 Cl N4 05 559 24 66 

Exainple 1468 1015 C3l H43 Cl N4 06 603 25 65 

Example 1469 1018 C26 H34 Cl N3 04 488 13.0* 39 

Example 1470 1019 C2B H38 Cl N3 OS 532 13.4* 37 

Example 14 71 1020 C25 H32 Cl N3 04 474 12.7* 40 

ExaJl1Ple 1472 1021 C26 H28 Cl F6 N3 04 596 13.8* 34 

EXample 1473 1022 C25 H32 Cl N3 04 474 14.2* 37 

Example 1474 1023 C25 H32 Cl NJ 02 442 11.S* 32 

Example 1475 1024 C26 H34 Cl N3 05 504 12.0* 30 

Exalrple 1476 1025 C27 H36 Cl N3 04 502 14.7* 37 

Example 14 77 1026 C29 H40 Cl N3 05 546 13.5* 32 

Example 1478 1027 C26 H34 Cl N3 04 488 11.9* 31 

Example 1479 1028 C27 H30 Cl F6 NJ 04 610 14 .6* 31 

Example 14 80 . 1029 C25 HJ2 Cl NJ 03 458 14.0* 38 

Example 14 Bl lOJO C24 H27 Cl F3 N3 03 498 14.0* 35 

Example 14 82 lOJl C24 H30 Cl NJ 03 444 10.4* 29 

Example 14 83 1032 C25 H32 Cl N3 04 474 14.9* 39 

Example 1484 1033 C25 H32 Cl NJ 02 442 13.3* 37 

Example 1485 1034 C26 HJ4 Cl NJ OS 504 13.7* 34 

Example 1486 1035 C27 H36 Cl NJ 04 502 16.7* 42 

Example 1487 1036 C29 H40 Cl N3 O!> 547 15.5* J6 
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Example 1488 1037 C26 H34 Cl N3 04 488 14.1* 36 . . 
Example 1489 1038 C27 H30 Cl F6 N3 04 610 17.5* 37 

Example 1490 1039 C25 H32 Cl N3 03 458 15.1* 41 

Example 1491 1040 C24 H27 Cl F3 N3 03 498 15.4* 39 

Example 14 92 1041 C24 H30 Cl N3 03 444 12.7* 35 

Example 1493 1042 C22 H26 Br Cl N4 02 495 10.4* 25 

Example 1494 1043. C22 H26 C12 N4 02 449 ll.l* 29 

Example 14 95 1044 C23 H29 Cl N4 02 429 5.2* 14 

!Example 1496 1045 C23 H29 ClN4 03 445 12.4* 33 

Example 1497 1046 C22 H25 Cl3 N4 02 483 10.0* 25 

Example 1498 1047 C24 H3l Cl N4 02 443 12.1* 32 

Example 1499 1048 C25 H33 Cl N4 05 505 16.l* 39 

Example 1500 1049 C23 H28 Br Cl N4 02 507 12.0* 29 

Example 1501 1050 C28 H38 Cl N3 04 516 39.2* . quant 

. Example: 1502 1051 C28 H38 Cl N3 02 484 34.0* quant 

Example 1503 1052 C29 H40 Cl N3 05 546 14. 5* . 39 

Example 1504 1053 C30 H42 Cl N3 04 544 11.8* 32 

· Example 1505 .. 1054 C32 ~46 Cl N3 05 588 12.2* 31 

. Exaq>le 150E 1055 C29 H40 Cl N3 04 530 44.5*. quant 
-· --··'"· ... .. . ··-"'··-·--·---····-- .. .. _ .. __ -.:. ........... . ...... . -

• Example 1507 1056 C30 H36 Cl F6 N3 04 652 46.0* . quant 

Exampl.e 1508 1057 C28 H38 Cl N3 03 500 11.2* 32 

· Exaq>le 1509 1058 C27 H36 Cl N3 03 486 35.5* quant 

Example 1510 1059 C27 H33 Cl F3 N3 03 540 41.4* quant 

Example 1511 1060 C29 H40 Cl N3 04 530 13.6* 37 

Example 1512 1061 C30 H36 Cl F6 N3 04 652 44.2* quant 

Exampl.e 1513 1062 C28 H38 Cl N3 03 500 39.9* quant 

Example 1514 . 1063 C27 H36 Cl N3 03 486 12.0* 35 

Example 1515 1064 C27 H33 Cl F3 N3 03 540 37.8* quant 

Example 1516 1065 C28 H38 Cl N3 04 516 12.3* 34 

Example 1517 1066 C28 H38 Cl N3 02 484 30.7* 90 

Example 1518 1067 C29 H40 Cl N3 05 546 13.8* 37 

Example 1519 1068 C30 H42 Cl N3 04 544 13.:).* 35 

Example 1?20 1069 C32 H46 Cl N3 05 589 14.1* 35 

Example 1521 1070 C29 H34 Cl N3 03 S2 572 38.3 93 

Example 1522 1071 C32 H35 Cl N4 03 559 39.6 98 

Example 1523 1072 C33 H42 Cl N3 04 580 40.9 98 

Example 1524 1073 C35 H38 Cl N3 04 600 40.5 94 

Exaq>le 1525 1074 C30 H33 C.l F3 N3 04 592 38.7 91 

Example 1526 1075 C3l H33 Cl F3 N3 04 604 38 87 

Example 1521 1076 C30 H33 Cl N4 05 565 38.5 94 
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Example 1528 1077 C31 H33 Cl F3 N3 03 588 35.8 84 . 
Example 1529 1078 C30 H34 Cl N3 03 520 34.7 93 

Example 1530 1079 C31 H36 Cl N3 03 534 38.4 quant 

Example 1531 1080 C32 H38 Cl N3 04 564 39.3 97 

Example 1532 1081 C33 H40 Cl N3 06 610 45.5 quant 

EXample 1533 1082 C28 H36 Cl N3 03 498 4.1* 10 

Example 1534 1083 C28 H36 Cl N3 03 498 6.4* 16 

Example 1535 1125 C30 H32 Cl2 N4 OS 599 3.4* 8 

Example 1536 1126 C30 H32 Br Cl N4 05 644 3.4* 7 

Example 1537 1127 C32 H35 Cl N4 03 559 l. 6* 4 

Example 1538 1128 C31 H32 Cl F4 N3 03 606 4.3* 10 

Example 1539 1129 C31 H32 Cl F4 N3 03 606 5.9* 14 

Example 154 0 1130 C30 H33 Br Cl N3 03 599 5.7* 13 

Example 1541 1131 C30 H33 Cl2 N3 03 554 6.4* 16 

Example 1542 1132 C31 H33 Cl F3 N3 03 588 6.3* 15 

Example 1543 1167 C27 H34 Cl N3 03 484 1.8* 4 

*Yield of TFA salt. 

1544: Pz:epa:ation of 1- (4-Chl.oz:obenzyl) -4-[ {N- (3 1.!i.".'.'.._. -··-

bi.s(tz:ifluoromethyl):benzoyl)glyayl•am:inomethyl)piperidi.ne 

5 1213). 

(Compound No. 

A solution of 3,5-bis (trifluoromethyl)benzoyl chloride (0.058 mm.ol) in 

dichloromethane (1 mL) was added to a mixture of 1-(4-chlorobenzyl)-4-

{{glycylamino)methyl}piperidine (0.050 mmol) and piperidinomet,hylpolystyrene 

(58 mg:) in chlorofo.cm (0.2 mL) and dichloromethane (0. 75 mL). After the reaction 

10 mixture was stirred at room temperature for 2 h, methanol (1.0 mL) was added 

and the mixture was stirred at room temperature for 30 min. The reaction mixture 

was loaded onto Varian~ sex column, and washed with CH30H (16 mL). Product was 

eluted off using 2 N NH3 in CH30H (6 mL) and concentrated to afford l-{4-

chlorobenzyl)-4-[ {.N- (3,5-

15 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, C.:4H24ClF,N30z). 

20 

Examples 1545-1547. 

The compounds of this invention were synthesized pursuant to methods of 

Example 1544 using the corresponding reactant respectively. The ESI/Ms data 

and yields are summarized in Table 28. 

801 

,-__ 



W099/25686 PCl'/US!JB/23254 

Table 28 

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

Example 1545 · 1214 C23 H24 Cl F4 N3 03 486·2 22.2 91· 

Example 1546 1215 C22 H24 Cl3 N3 02 467. 9 20.9 89 

Example 1547 1216 C22 H24 Cl F2 N3 02 436.0 19.3 89 

5 Example 1548: Pniparation of 4- [ (B- (3-Bromo-4""'. 

methylbenzoyl)glycyl}aminOJDethyl]-1-(4-chl.ol!'Obenzyl)p.i.peri.d.ine (CompoundNo. 

1113). 

A solution of 1- (4-chlorobenzyl)-4-{ (glycylamino)methyl lpiperidine 

(0.050 mmol) in CHC13 (1.35 mL) and tert-butanol (0.,15 mL) was treated with 

10 3-bromo-4-methylbenzoic acid (0.060 mmol), diisopropylcarbodiimide (O. 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 CH30H/CHC13 1:1 (12 mL) and CH30H (12 rnL). Product was eluted off using 
. -· --··· .. - . ··-· 2 N NH

3 
in CH

3
0H {5 mL) and concentr-ated -·to·--afford- -4:..:n:~r3::l:),romc;.:4.::· · ...... ________________ _ 

15 methylbenzoyl) glycyl}aminomethyl)-1-(4-chlorobenzyl) piperidine (Compound No·." 

20 

1113) (16.1 mg, 65%): The purity was determined by RE'LC/MS (95%); ESI/MS m/e 

4 94 • 0 [ C::3Hz;BrClN302) • 

Examples 1549-1619. 

The compounds of this invention were syn_thesized pursuant to methods of 

Example 1548 using the corresponding reactant respectively. Preparative TLC, 

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

summarized in Table 29. 

Compound No. 1422 was obtained as byproduct of Compound No. 1418: S. 6 

25 mg, 25% yield; ESI/MS m/e 447 .2 (C22H2;ClN40?.S). 

Tabl.e 29 

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

Example 1549 1114 C22H2•BrClFN:s02 498.0 20.2 81 

Example 1550 1115 C22H24Cl2FN:sOz 452.2 18.6 82 

Example l55l 1116 C2~21ClIN302 539.1 21.9 81 

Example 1552 1117 C23H21ClN,04 459.2 18.7 81 
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Example 1553 1187 C23H27B.cClN302 494.0 22.1 90 . 
Example 1554 1188 C24H::1ClN403 455.2 17.2 76 

Example 1555 1189 C2sH29ClN403 469.2 21.1 90 

Example 155E 1190 C22HZ&ClFN402 433.2 20.4 94 

Example 1557 1241 C23H24Cl2F3N302 502.0 22.5 90 

Example 1558 1242 C23H21ClFN302 432.2 21.2 98 

Example 1559 1243 C23H21Cl2N302 448.0 21.6 96 

Example 1560 1244 C22H2&ClIN4Qz 541.0 26 •. 4 98 

Example 1561 1245 C22H2sClF2N40z 451.0 21.3 94 

Example 1562 1246 C21Hz·1ClN402 403.2 19.4 96 

Example 1563 1247 C2aH3e>ClN302S 524.0 24.7 94 

Example 1564 1248 C22H25ClN,Os 461.0 20.7 90 

Example 1565 1282 C2sH2&ClF3N403 523.2 25.0 96 

Example 1566 1283 C23H21Cl2N303 464.2 12.2 53 

Example 1567 1284 C22H2sBrClN303 496.0 24.1 97 

Example 1568 1285 C22H2!1Cl2N303 450.2 21.8 97 

Example 1569 1342 C22H24BrCl2N302 514.0 27.2 quant 

Example 1570 1343 C23H:nCl2N30z 448.0 21.4 95 

Example 1571 1344 C22H24Cl2IN302 560.0 27.0 96 

Example 1572 1345 C23H2aClN302 430.2 23.8 quant 

Exampl.e 1573 1346 C22H2sCl IN30:; 542.0 29.4 quant 

Example 1574 1350 C?1H26ClN302S 420.0 13.0 62 

Example 1575 1354 C24H2eBrClN403 537.2 5.2 19 

Example l57E 1358 C23H2&ClNs02 440.2 21.8 99 

Example 1577 1383 C23H2tCl2F3N302 502.0 20.0 80 

Example 1578 1384 CzoH23BrClN302S 486.0 21.0 87 

Example 1579 1385 C29H30ClN304S 540.2 23.8 88 

Example 1580 1386 C2eH3c;ClN30z 476.0 20.0 84 

Example 1581 1414 CuH2aCl2N403 491.0 0.8 3 

Example 1582 1418 Cz3Hz&C1Ns02S 472.0 10.4 44 

Example 1583 1436 C29 830 Cl N3 03 504.2 26.B quant 

Example 1584 1600 C23 H26 Cl F3 N4 02 483.2 16.5 68 

Example 1585 1601 C23 H26 Cl F3 N4 03 499.0 20.0 80 

Example 1586 1602 C21 H24 Br Cl N4 02 481.0 18.l 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 1589 1605 C21 H2'7 Cl N4 02 415.2 18.1 87 

Example 1590 1609 C23 H25 N3 02 s 500.0 18.3 73 

Example 1591 1659 C22 H26 Cl2 N4 02 449.0 366.0 83 

IEXample 159~ 1664 C24 H29 F3 N4 02 s 495.2 13.7 55 
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Example 1593 1665 C24 H29 F3 N4 03 s 511.2 14.9 58 . 
Example 1594 1666 C23 H28 F2 N4 02 s 463.2 ' 12.9 56 

Example 1595 1667 C22 H27 Br2 N3 03 542 26.l 96 

Example 1596 1668 C24 H30 F2 N4 02 445 22.9 quant 

Example 1597 1669 C24 B31 F N4 02 427 24.0 quant 

Example 1598 1670 C24 H31 I N4 02 'S35 28.l quant 

Example 1599 1671 C25 H31 F3 N4 03 493 26. 8 quant 

Example 1600 1672 C2S H31 F3 N4 02 . 478 24.7 quant 

Example 1601 1673 C24 H29 Br Cl N3 02 508 24.9 98 

Example 1602 1674 C20 H22 Br2 F N3 03 532 25.6 96 

Example 1603 1675 C22 H25 F3 N4 02 435 21.5 99 

Example 1604 1676 C22 H2 6 F2 N.4 02 417 21.4 quant 

Example 1605 167'7 C22 H26 Br F N4 02 479 23.4 98 

Example 1606 1678 C22 H26 F I N4 02 'S25 27.4 quant 

Example 1607 1679 C22 H26 Cl F N4 02 433 22.4 quant 
' ' 

Example 1608 1680 C23 H26 F4 N4 03 483 25.S quant 

Example 1609 1681 C23 H26 F4 N4 02 467 23.2 99 

Example 1610 1682 C23 H26 Br Cl F N3 0 498 24.2 98 

IExamp:J,e 1611 1683 ~2~ H28 Br2 N4 04 633 31.8 quant 
.... . .... . ' -·- .. . ... --·····-··"-· .. ---·-- ····--···-·--·--··- . 

Example 1612 1684 C29 H31 F2 NS 03 536 28.3 quant 

EXample 1613 1685 C29 H32 F NS 03 518 31.1 quant 

Example 1614 1686 C29 H32 Br NS 03 S78 29.6 quant 

Example 1615 1687 C29 H32 I NS 03 626 32.4 quant 

Example 1616 1688 C29 H32 Cl NS 03 534 28.2 quant 

Example 1617 1689 C30 H32 F3 NS 04 584 31. 7 quant 

Example 1618 1690 C30 H32 F3 NS 03 568 30.6 quant 

Example 1619 1691 C29 H30 Br Cl N4 03 599 31.4 quant 

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

Compound No. 1245: 1H NMR (270 MHz, CDC13 ) 6 1.20""'.l.97 (m, 7 H), 2.80-2.86 

(m, 2 H), 3.19 (t, J = 6.S 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, l H), 7.21-7.32 

(m, 5 H). 
1 ' 

Compound No. 1600: HNMR (270MH2, CDCl:;) & 1.25-1.97 (m, 9 H), 2.82-2.87 

(m, 2 H), 3.21 (t, J = 6.5 H2, 2 H), 3.44 (s, 2 H), 4.06 (d, J = 5.1 Hz~ 2 H), 

5.98 (br s, 1 H), 6.71 (d, J = 8.3 Hz, 1 H), 6.87 (br s, 1 H), 7.26 (s, 4 H), 

10 .7.43 (dd, J = 5.9 Hz, 1 H}, 7.64 (s, 1 H). 

Bxanp1e 1620: Preparation of 1-(4-Chiorobenzyl)-4-[{N-(4-
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isopropylphenylsul.:£onyl)glycyl)aminome1:by1]piper.idine (Compouncl Ho. 869). 

A solution of 1-(4-chlorobenzyl)-4-{(glycylamino)methyl)pipericline 

(14.8 mg, o.os mmol) in CHCl3 (2 mL) was treated with 

(piperidinomethyl)polystyrene resin (28 mg, 2.8 nunol/g), 4-

5 isopropylbenzenesulfonyl chloride (1.5 equiv.) and stirred at 25 °C for 16 h. 

(Aminomethyl)polystyrene was added to scavenge the residual sulfonyl chloride 

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

concentration afforded 1-(4-chlorobenzyl)-4-[((4-

isopropylphenylsulfonyl)glycyl}aminomethyl]piperidine (compound No. 869) 

10 (22.lmg, 92%): ThepuritywasdeterminedbyRE?LC/MS (86%);ESI/MSrn/e47B (M°+H, 

C24H32ClN303S) • 

Examples 1621-1627. 

The compounds of this invention were synthesized pursuant to methods of 

15 Example 1620 using the corresponding reactant respectively. The ESI/MS data 

and yields are summarized in T.able 30. 

20 

25 

~able 30 

Compound Molecular Formula ESI/MS rn/e Yield (mg) Yield (%) 
No. 

Example 1621 865 C22 H28 Cl N3 03 S 450 16.2 72 

Example 1622 866 C22 H25 Cl F3 N3 03 s 504 8.8 35 

Example 1623 867 C23 H24 Cl F6 N3 03 s 572 8.0 28 

Example 1624 868 C23H30 Cl N3 03 s· 464 9.6 41 

Example 1625 870 C22 H28 Cl N3 03 s 450 8.8 39 

Example 1626 871 C25 H34 Cl N3 03 s 492 11.l 45 

Example 162 7 872 C21 H26 Cl N3 03 s 436 9.6 44 

Bxample 1628: P:z:epara t:i.on of 1-(4-Chlorabenzy1)-4-[{2-(3-(4-

t:rifluoromethy1phenyl)u:z:e.ido)acetylami.no)methyl]p.ipa:z:id.i.ne 

852). 

(Compound Ro. 

A solution of 1-(4-chlorobenzyl)-4-{(glycylamino)methyl)piperidine 

(14.8 mg, 0.05 mmol) in CHCl:s (2 mL) was treated with 

(pipericlinomethyl)polystyrene resin (28 mg, 2.8 :mmol/g), 

(trifluoromethyl)phenyl isocyanate (l.3 equiv.) and stirred at 25 •c for 16 h. 

(Aminomethyl)polystyrene was added to scavenge the residual isocyanate and the 

reaction mixture was stirred at 25 °C fo:r 16 h. Filtration and concentration 
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afforded 1-(4-:chl·oroberi.zyll-4-[ {2-(3-(4-

trifluoromethylphenyl) ureido) acetylamino}methyl)piperidine (19 mg, 78%) 

(compound No. 852): The purity was detetmined by RPLC/MS (92¥;); ESI/MS m/e 483 

(M"'+H, C23H25ClF:iNt02) • 

Examples 1629-1641. 

The compounds of this invention were synthesized pursuant to methods of 

Example 1628 using the corresponding reactant respectively. The ESI/MS data 

and yields are summarized in Table 31. 

Table 31 

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

Example 1629 851 C23 H26 Cl F3 N4 02 483. 13.2 55 

Example 1630 853 C22 H27 Cl N4 02 416 8.5* 32 

Example 1631 854 C23 H29 Cl N4 02 429 11.4* 42 

Example 1632 855 C23 B29 C1 N4 02 429 10.1* 37 

Example 1633 856 C24 H29 Cl N4 03 457 10.3* 36 
... -··· ... -· ---·-··· 

Example 1634 857 C23 H29 Cl N4 03 445 10.9* 39 

Example 1635 858 C23 H29 Cl N4 03 445 8.6* 31 

Example 1636 859 C22 H26 Cl2 N4 02 449 11.0* 39 

Example 1637 860 C23 H26 Cl NS 02 440 9.2* 33 

Example 1638 861 C22 H27 Cl N4 0 s 431 13.3 62 

Example 1639 862 C23 H29 Cl N4 0 s _445 15.3 69 

Example 1640 863 C23 H29 Cl N4 02 s .461 14.7 64 

Example 1641 864 C23 H29 Cl N4 02 s 461 13.l 57 

*Yield of TFA salt. 

Example 1642: Pzeparation of 1-(4-ClUorobenzyl)-4-[{N-(3-

etboxybenzoy1)-n-phenylalanyl.}aminome1:hy1]pipez:i.cline (Campouncl'No. 2091). 

A solution of 1-(4-chlorobenzyl)-4-(aminomethyl)piperidine (100 mg) in 

CHC13 (3 mL) was treated with Et3N (0.090 mL}, N-(tert-butoxycarbonyl)-r>­

phenylalanine (122 mg), EDCI (89 mg) and HOBt (62 mg). The reaction mixture 

20 was stirred at room temperature for 17 h. The reaction mixture was washed with 

1 N aqueous _NaOH solution (2 mL x 2) and brine (2 mL). The organic layer was 

dried and concentrated to afford l-{4-chlorobenzyl)-4-[{N-(tert­

butoxycarbonyl)-o-phenylalanyllaminomethyl)piperidine. 

The resulting l-(4-chlorobenzyl)-4-({N-(tert-butoxycarbonyl)-o-
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phenylalanyl)aminomethyl]piperidine was dissolved.in methanol (5 mL) and 4 N 

HCl in dioxane (1.5 mL) was added. The solution was stirred at room temperature 

for 19 h and concentrated. 

A solution of the resulting material and 3-ethoxybenzoic acid (BO mg, 

5 0.48 mmol) in CHC13 (1 mL)was treated with EtJN (0.090 mL), EDCI (90 mg) and HOBt 

(68 mg). The reaction mixture was stirred at room temperature for 11 h. The 

reaction mixture was washed with 1 N aqueous NaOH solution (1.5 mL x 2) and brine 

(1.5 mL) •. The organic layer was dried and concentrated. Column chromatography 

(Si02 , CH2Cl2/MeOH 95 5) afforded 1- ( 4-chlorobenzyl )-4- [ {N- (3-

10 ethoxybenzoyl)-o-phenylalanyl)aminomethyl)piperidine (Compound No. 2091) 

(183.5 mg, 82%): The purity was determined by RPLC/MS (99%); ESI/MS m/e 534.0 

(M°+H, C31H36ClN303) • 

15 

20 

Examp1es 1643-1657. 

The compounds of this invention were synthesized pursuant to methods of 

Example 1642 using the corresponding reactant respectively. The ESI/MS data 

and yields are summarized in Table 32. 

'J?able 32 

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

Example 1643 2092 C33 H3'7 Cl N4 03 5'72. 8 152.9 64 

Example.1644 2093 C27 H36 Cl N3 03 s 518.0 1'77.4 82 

Example 1645 2094 C29 H34 Cl N3 03 s 539.9 164 .4 '73 

Example 1646 2095 C2B H38 Cl N3 03 500.0 139.1 66 

Example 1647 2096 C31 H42 Cl N3 03 540.0 161.7 71 

Example 1648 2097 C27 H36 Cl N3 03 485.B 157.8 78 

Exampl.e 1649 2098 C31 H35 Cl2 N3 03 56'7. 9 172.2 72 

Example 1650 2099 C30 H34 Cl N3 03 519.8 144.7 66 

Example 1651 2100 C32 H38 Cl N3 04 564.0 181.5 77 

Example 1652 2101 C38 H42 Cl N3 04 639.9 192.3 72 

Example 1653 2103 C33 H40 Cl N3 04 577.8 159.9 66 

Example 1654 2104 C2B H36 Cl N3 05 530.1 99.7 45 

Example 1655 2115 C2'7 H36 Cl N3 03 486.2 122.9 60 

Example 1656 2116 C28 H38 Cl N3 03 500.1 118.3 57 

Example 1657 2117 C28 H34 Cl NS 03 524.l 98.3 45 

Reference Example 29: Pzeparation of l-(:ezo:-Butoxycarbony1)-4-[iB-
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(3-(tr~fluoromethyl)henzoyl)glycyl}aminomei:by1Jpiperi.cline. 

N-{3-(Trifluoromethyl)benzoyl}glyci.ne (4.22 g, 17.0 mmol), EDCI (4.25 

q, 22.1 :mmol), 1-hyd..roxybenzot.riazole hydrate (2.99 q, 22.1 mmol) and Et3N (l. 72 

9) were added to a solution of · 1-' (tert-butoxycarbonyl)-4-

5 (aminomethyl)piperidine (4.03 g) in dry CHzCl::. (200 mL). The reaction mixture 

was stirred at 25 °C for 20 h. H20 (100 mL) was added to the reaction mixture 

and the mixture was extracted. with CH2Cl2 (2 x 50 mL) • The combined extracts 

were washed. with H20 (2 x 50 mL), brine (50 mL) and dried (MgS04). The solvent 

was removed.under reduced pressure to afford an yellow oil which was purified 

10 by column chromatography {Si02 , 70% EtOAc-hexane) to give l- (tert­

butoxycarbonyl) -·4- ( { N- ( 3-

( trifl uoromethyl) benzoyl) glycyl) aminomethyl]piperidine as a white solid (6.39 

g, 85%): 1H-NMR (CDCl3, 300 MHz) ol.4 (s, 9 H), l.0-1.8 (m, 5 H), 2.6-2.B (m, 

2 H}, 3.15-3.3 (m, 2 H), 4.0-4,3 (m, 4 H), 6.6-6.7 (m, lffJ, 7.64 (s, l H), 7.60 

15 (dd, lH, J=7.2, 7,2Hz), 7.79 (d, lH, J=7,2Hz), 8.0 (d, lH, J=7.2Hz), 

8.11 (s, lH); ThepuritywasdeterminedbyRPLC/MS (97%); ESI/MSm/e444.3 (M'°+H, 

CuH2aF3N304) • 

20 

30: Preparation of 4-[{N-(3-

(Tri:f1uoran&thy1)benzoy1)glycyl}aminomet:hyl]piperi.cline. 

A solution of 1- ( te.rt-butoxyca.rbonyl)-4- ( ( N- (3-

( t.rifluoromethyl) benzoyl) glycyl) aminomethyl) pipe.ridine ( 2. 29 g, 5 .16 mmol} in 

CH30H (40 mL) was treated with 1 N HCl-E.t20 {55 mL). The .reaction mixture was 

stir.red at 25 °C fo.r 15 h and the solvent was removed under reduced pressure. 

25 2 N aqueous NaOH solution (100 mL) was added to the reaction mixture and the 

mixture was extracted with EtOAc (3 x 100 mL). The Combined extracts were washed 

with brine and dried (K2CO~). The solvent was removed under reduced pressure 

to afford a white· solid which was purified by column chromatography (Si02, 

CH30H/ CH2Cl2/Et3N = 7/6/1)) to give 4- [ { N- ( 3-

80 (trifluoromethyl)benzoyl)glycyl)aminomethyl)piperidine as a white solid (l.27 

. 9, 72%): The purity was dete.cmined by RPLC/MS (96%); ESI/MS m/e 344.1 (M'+H, 

CieH20F3N302) · 

Example 1658: Prapazation of 1-{3- (Trifluoramethoxy)benzyl}-4-[Ul-

35 (3- (tr.ifluorametby1)benzoyl) glycy1)aminomethyl]pipe:cicli.ne (Compounc!No. 927) • 

A solution of 4-[(N-(3-

(trifluoromethyl)benzoyl)glycyl}aminomethyl]pipericline (19.9 mg, 0.058 mmol) 

inCHsCN (l.OmL) and (piperidinomethyl)polystyrene (55mq, 2.7mmolbase/gresin) 
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were added to a· solution of 3-(trifluoromethoxy)ben:i:yl bromide (12.3 mg, 0.048 

nmol) in CH3CN (1.0 mL). The reaction mixture was stirred at 60 °C for 2.5 h. 

Phenyl isocyanate ( 6. 9 mg, 0. 04 8 mmol) was added to the cooled reaction mixture 

and the mixture was stirred at 25 •c for l h. The reaction mixture was loaded 

5 onto Varian'l'M sex column and washed with CH30H (20 mL). Product was eluted off 

using 2 N NH.; in CH30H (6 mL) and concentrated to afford 1-{3-

(trifluoromethoxy)benzyl)-4-[ {N- (3-

(trifluoromethyl)benzoyl)glycyl}aminomethyl]piperidine (compound No. 927) 

(22.8 mg, 91%) as a pale yellow oil: The purity was determined by RPLC/MS (99%); 

10 ESI/MS fn/e 518.l (~+H, Cz4Hz!>F&N303). 

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 

15 and yields are summarized in Table 33. 

!rabl.e 33 

C0mpound Molecular Formula ESI/MS fn/e Yield (mg) Yield (%) 
No. 

Example 1659 875 C23 H26 F3 N3 02 434 6.3 40 

Example 1660 876 C23 H25 Br F3 N3 02 512 4.3 23 

Example 1661 877 C24 H25 F3 N4 02 459 11.3 68 

Example 1662 878 C23 H25 F3 N4 04 479 8.3 48 

Example 1663 884 C25 H29 F3 N4 03 491 10.8 61 

Example 1664 885 C24 H28 F3 N3 04 s 512 9.0 49 

Example 1665 886 C23 H25 F4 N3 02 452 12.7 78 

Example 1666 887 C24 H25 F6 N3 02 502 13.9 77 

Example 1667 888 C23 H26 F3 N3 03 450 11.5 7l 

Example 1668 889 C29 H30 F3 N3 02 510 12.4 68 

Example 1669 890 C27 H28 F3 N3 02 484 12.0 69 

Example 1670 891 C23 H24 Cl2 1!3 N3 02 502 11.4 63 

Example 1671 892 C24 H28 F3 N3 03 464 11. 7 70 

Example 1672 893 C24 H26 F3 NS 05 522 13.9 74 

Example 1673 894 C26 H32 F3 N3 03 492 11.3 64 

Example 1674 895 C24 H28 F3 N3 02 448 4.8 30 

Example 167 5 896 C24 H25 F3 N4 02 459 17.5 quant 

Example 1676 897 C24 H26 F3 N3 04 478 9.2 57 

Example 1677 898 C24 H26 F3 N3 04 478 8.9 55 
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Example 1678 899 C24 H28 F3 N3 Q3 464 13.7 82 

Example 1679 900. C25 H28 F3 N3 04 492 18.6 quant 

Example 1680 901 C2.9 H30 F3 N3 02 510 13.7 75 
.. 

Example 1681 902 C23 H24 F3 N5 06 524 12.6 67 

Example 1682 903 C25 H30 F3 N3 04 494 14.0 79 

Example 1683 906 · C25 H30 Fl N3 02 462 11.2 67 

Example 1684 907 C31 H34 F3 N3 02 538 19.6 75 

Example_l6SS 908 C30 H31 F3 N4 03 553 30.4 76 

Example 1686 909 C30 H31 F3 N4 03 553 12.6 63 

Exmiq)le 1687 910 C23 H24 Cl2 F3 N3 02 502 ll.O 61 

Example 1688 911 C23 H25 Cl F3 N3 02 468 20.2 89 

Example 1689 912 C23 H24 Br2 F3 N3 02 590 20.2 95 

Example 1690 913 C24 H28 F3 N3 03 464. 12.6 76 

Example 1691 914 C30 H32 F3 N3 03 540 13.9 72 

Example 1692 915 C24 H28 F3 N3 03 464 8.3 25 

Example 1693 916 C22 H25 F3 N4 02 435 2.5 8 

Example 1694 917 C22 H25 F3 N4 02 435 2.7 9 

Exampl.e 169S 918 C26 H30 F3 N3 04 506 3.9 22 

Example 1696 919 C24 H28 F3 N3 02 448 15.9 99 .. .. . .. . ...... .. 
Example 1697 920 C24 H25 F6 N3 03 518 20.3 Bl 

Example 1698 921 C27 H28 F3 N3 02 484 15 •. 5 89 

Example 1699 922 C20 H26 F3 N3 .02 398 7.3 51 

Example 1700 923 C29 H29 Cl F3 N3 02 544 -12.S 48 

Example 1701 928 C24 H25 F6 N3 03 518 21.4 86 

Example 17 02 929 C24 H28 F3 N3· 02 S 480 23.7 quant 

Example 1703 930 C24 H28 F3N3 02 448 21.3 99 

Example 1704 931 C24 H25 F3 N4 02 459 21.4 97 

EXampl.e 1705 932 C23 H24 Cl F3 N4 04 513 15.6 63 

Example 17 06 933 C24 H28 F3 N3 02 .448 16.6 77 

Example 1707 934 C22 H25 F3 N4 02 435 18.0 43 

Example 1708 935 C23 H25 F3 N4 04 479 15.1 65 

Example 1709 · 936 · C23 H25 F3 N4 04 479 15.4 67 

Example 1710 1615 C24 H25 F6 N3 02 s 534.2 26.3 99 

Exampl.e 1711: PJ:eparation of' 1-{4-(Dimethylamino)benzyl}-4-[{.N'-(3-

(tri:fluoromethyl)benzO)'l)glycyl)aminomethyl]piper.idine (Compound No. 937). 

A solution of 4-[{N-(3-

5 (trifluoromethyl}benzoyl) glycyl}aminomethyl]pipe.ridine (20. 0 mg, O. 058 mmoi) 

in CH30H (l. 0 mL) and NaBH3CN (16.5 mg} we.re added to a solution of 4-
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(dimethylamino)benzaldehyde (30.4 mg, 0.204 mmol) ip 5 % CH3COOH/CH30H (LO mL). 

The reaction mixture was stirred at 60 °C for 19 h. The solvent was evaporated 

to afford a solid. CH3CN (2.0 mLl and phenyl isocyanate (6.9 mg, 0.048 mmol) 

were added to the solid and the mixture was stirred at 25 °C for l h. The reaction 

5 mixture was loaded onto Varian™ sex column and washed with CH30H (20 mL) • Product 

was eluted using 2 N NHrCH)OH (6 mL) and the eluant was concentrated to afford 

1-(4-(dimethylamino)benzyl)-4-[{N-(3-

(trifluoromethyl)benzoyl)glycyl}aminomethyl]piperidine (compound No. 937) as 

a pale yellow oil (13.5 mg, 49%): The purity was determined by RPLC/MS (87%); 

10 ESI/MS m/e 477.3 (M•+H, CzsHuF~cOz). 

Examples 1712-1729. 

The compounds of this invention were synthesized pursuant to methods of 

Example 1711 using the corresponding reactant respectively. Preparative TLC 

15 (Si02 ), if needed, afforded the desired material. The ESI/MS data and yields 

are summarized in Table 34. 

'l!abl.e 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 H26 Fl N3 04 478 16.3 78 

Example 1714 881 C23 H25 Br F3 NJ 02 512 11.4 51 

Example 1715 882 C29 H30 Fl N3 03 526 13.4 58 

Example 171.6 883 C23 H25 Cl F3 N3 02 468 7.9 39 

Example 1717 904 C23 H26 Fl N3 03 450 3.3 17 

Example 1718 905 C21 H23 FJ N4 04 s 485 27.7 98 

Example 1719 938 C23 H24 Cl. F4 N3 02 486 8.6 30 

Example 1720 939 C23 1124 Cl F3 N4 04 513 11.0 37 

Example 1721 940 C23 H26 F3 N3 03 450 5.5 21 

Example 1722 941 C24 H24 Cl F6 N3 02 536 ll.2 36 

Example 1723 987 C30 H32 F3 N3 02 524 17.5 76 

Example 1724 1449 C25 H30 F3 NJ 02 462 21.6 80 

Example 1725 1450" C26 H32 F3 N3 02 476 23.5 85 

Example 1726 1452 C27 H35 F3 N4 02 505 5.1 17 

Example 1727 1453 C26 H32 F3 N3 03 492 22.0 77 

Example 1728 1454 C25 H30 F3 N3 03 478 21.4 77 

Example 1729 1456 C25 H28 F3 N3 04 492 23.8 83 
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Exaq»le 1730: P:epazati.on of l-{3-Bydroxy-4-methoxybenzyl}-4-[{N-(3-

(trifluo:omethyl)banzoyl.)qlycyl.}aminamethyl]pi~icline (Compomid No. 1452). 

To a solution. of 4-[ {N-(3-

5 (trifluoromethyl)benzoyl)glycyl}aminomethyl]piperidine (20.0 mg, 0.058 mmol) 

and 3-hydroxy-4-methoxybenzaldehyde (33 mg) in 5 % CH3COOH/CH30H (1. O mL) was added 

NaBH3CN ( 16. 5 mg) in 5 % CH3COOH/CH30H ( 1. 0 mL) • The .reaction mixture was stirred 

at 60 "c for 15 h~ The reaction mixture was loaded onto Varian'l'H sex column and 

washed with CH30H (15 mL). Product was eluted using 2 N NH,-CH30H (5 mL) and 

10 the eluant was concentrated to afford l-{3-hydroxy-4-methoxybenzyl}-4-[{N­

( 3- ( tri fluoromethyl) benzoyl) glycyl} aminomethyl J piperidine (Compound No. 1452) 

(25. 8 mg, 92%): The purity was determined by RPLC/MS (91%); ESI/MS m/e 480 <M'+H, 

C24HzsF~304} • 

15 

20 

25 

Examples 1731-1733. 

The compounds of this invention were synthesized pursuant to methods of 

Example 1730 using the corresponding reactant respectively. 

and yields are summarized in Table 35. 

Tal::>le 35 

The ESI/MS data 

Compound Molecular Formula . ESI/MS m/e Yield (mq) Yield (%) 
No. 

Example 1731 1455 C24 H2B F3 N3 04 480 24.0 86 

E:itample l 732 1647 C27 H34 F3 N3 02 490.2 23 .• 6 96 

Example l 7 33 1649 C26 H32 F3 N3 02 476.2 23.l 97 

Example 1734: Pz-eparation of 1-(4-Benzylbenzyl.)-4-[(N-(3~ 

(t:ifl.uoromathyl.)benzoyl)gl.ycyl.}ami.nomethyl]pipe:idine (Compound No. 926). 

A solution of methanesulfonyl chloride (4.2 mg, 0,037 mmol) in CHC13 (l.O 

mL) and (piperidinomethyl)polystyrene (54 mg, 2. 7 mmol base/g resin) were added 

to a solution of 4-(benzyl}benzyl alcohol (8.7 mg, 0.044 mmol) in CHCll (1.0 

mL). The reaction mixture was stirred at 25 "c for 15 h. A solution of 4-

( {N- (3- (trifluoromethyl)benzoyl) glycyl }aminomethyl]piperidine (15 .1 mg, 0. 044 

30 mmol) in CH3CN (l.O mL) and KI (2 mg) were added to the reaction mixture and 

the mixture was stirred at· 65 "c for Sh. l?henyl isocyanate (5.2 mq) 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':tl sex column and washed with CH30H 
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(20 mL). Product was eluted off using 2 N NH3 in C!faOH (6 mL) and concentrated 

to · afford 1- (4-benzylbenzyl)-4-[ (N- (3-

(trifluoromethyl)benzoyl) glycyl) aminomethyl)piperidine (compound No. 926) as 

a pale yellow oil (5.6 mg, 29%): The purity was dete.onined by RPLC/MS {94%); 

5 ESI/MS m/e 524.1 (M°+H, C30H3zF3N30z) • 

Re:.fezenae Example 31: Prepa:ation of. 4- [ ( (B-

(Benzyloxycarbonyl) glycyl) amino }methyl] -1- ( t:ert-hutoxycar.bonyl) piperidi.ne. 

A solution of 4- (aminomethyl)-1-(tert-butoxyca.rbonyl)piperidine (3.54 

10 g, 16.5 mmol) in CH2Cl2 (80 mL) was treated with Et3N (2. 8 mL, 20 mmol), N­

(benzyloxycarbonyl) glycine (3.77 g, 18 nunol), EDCI (3.45 g, 18 mmol) and HOBt 

(2 .43 g, 18 mmol). After the reaction mixture was stirred at room temperature 

for 15 h, 2 N aqueous NaOH solution (100 mL) was added. The organic layer was 

separated, and the aqueous layer was extracted with dichloromethane (100 mL x 

15 3). The combined organic layers were dried over anhydrous sodium sulfate, 

filtered, and concent.rated. Column chromatography (Sio2, ethyl acetate) af­

forded the desired 4-[ { {N- (Benzyloxycarbonyl) glycyl) amino}methyl)-1-( tert-

butoxycaxbonyl)pipe.ridine (6.27 g, 94%) _as an amorp~ou13- _13-0-!1.~~- _________________ _ 

20 Reference Example 32: heparati.on of 4-{(Gl.ycyl.am:i.no}methyl}-1-

(t:ert:-butoxycarbonyl)piperi.di.ne. 

A solution of 4-[{ (N-(benzyloxycarbcnyl)glycyl)amino}methyl}-1-

(tert-butoxycarbonyl)piperidine (6.26 g, 15.4 mmol) in methanol (100 mL) was 

hydrogenated at 1 atm in the presence of 5% palladium en charcoal (620 mg) at 

25 room temperature for 7 h. The catalyst was removed by filtration through Celite 

and the combined filt.rate was concentrated to afford 4-

{ (glycylamino}methyl)-1-(tert-butoxycarbonyl)piperidine (3.84 g, 92%) as a 

solid. 

30 Re:feJ:ance Example ·33: Prepa:ation of 4-[( (.N-(2-Amino-5-

chlorobenzoyl)glycyl)ami.no):methyl]-1-(tert-butoxycarbonyl)piperidi.ne. 

A solution cf 4-{(glycylamino)methylJ-1-(tert-

butoxycarbonyl)piperidine (1.33 g, 4.90 mmol) in CH2Cl2 (25 mL) was treated with 

EtJN (0. 75 mL, 5.4 mmol), 2-amino-5-chlorobenzoic acid (840 mg, 4.9 mmol), EDCI 

85 ( 94 O mg, 4. 9 mmol) and HOBt ( 660 mg, 4. 9 mmol) • After the reaction mixture was 

stirred at room temperature fox 3 h, 2 N aqueous NaOH solution (20 mL) was added. 

The organic layer was separated, and the aqueous layer was ext.racted with 

dichlcromethane (20 mL x 3). The combined organic layers were dried over 
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anhydrous sodium sulfate, filtered, and concentrated. Column chromatography 

(Si02 , ethyl acetate) afforded the desired 4- [ { (N- (2-amino-5-

chlorobenzoyl) qlycyl) amino}methyl]-1- ( te.i:"t-butoxycarbonyl) piperidine (1. 63 g, 

78%) as a solid. 

Refe.renoe Bxamp1e 34: Preparation of 4-[{(If'-(2-Amino-S-

chlor0benzoy1)glycy1)amino}metbyl]p.ipe.ridine. 

To a solution of 4-[{(N~(2-amino-5-

chlorobenzoyl)glycyl)amino}methyl)-l-(tert-butoxycarbonyl)piperidine (l.63g, 

10 3.84:mmol) inmethanol (20mL) wasadded4NHClindioxane (9.SmL). Thesolution 

was stirred at room temperature for 6 h. The reaction mixture was concentrated 

and 2 N aqueous NaOH solution (20 mL) was added. The mixture was extracted with 

dichloromethane (20 mL x 3), and the combined extracts were dried over sodium 

sulfate, filtered and concentrated to give 4-[ { (N- (2-amino-5-

15 chlorobenzoyl) qlyC:yl) amino}methyl)piperidine (1.19 g, 95%): 1H NMR (CDC13 , 270 

MHz) 61.10-1.76 (m, 4H), 2.55 (td, J=2.4andl2.2Hz, 2H), 3.00-3.lO(:m, 

2 H), 3.17 (t, J = 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 (cl, J = 8.8 Hz, l H), 6.85"'.".7.02.Jm,. __ l .. _. __ . ___ ·--·--·--

H), 7.15 (dd, J = 2.7 and a.a Hz, 1 H), 7.38 (d, J = 2.4 Hz, l H); ESI/MS m/e 

20 325.2· (C1sH:nClN402). 

25 

4-[{(N-(2-Amino-5-bromobenzoyl)glycyl)amino}methylJpiperidine was 

also synthesized pursuant to methods of Reference Examples 32 and 33 using the 

corresponding reactant: 951 mg, 64% (2 steps) .ESI/MS :m/e 369.2 (C 15H:nBN40~). 

Example 1735: Preparation of 4- [ { (If';_ (2- ( -tert-Butoxycarbonyl.amino) -

4,S-difluo.robenzoyl.)glycyl.)amino}methyl)-1-(4-chlorobenzyl)piperidine. 

A solution of 1-(4-chlorobenzyl)-4-{(glycylaminolmethyl}piperidine 

dihydroc:hloride (738 mg, 2 mmol) in CH2Cl2 {20 mL) was treated with Et3N (l.l 

80 mL, 8 mmol), 2- ( tert~butoxycarbonylamino) -4, 5-difluorobenzoic acid (607 mg, 2.2 

m:mol), EDCI (422 mg,- 2.2 mmol) and HOBt {337 mg, 2.2 :mmoll. After the reaction 

mixture was stirred at room temperature for 14 h, 0.6 N aqueous NaOH solution 

(SO mL) was added, and the mixture was extracted with dichloromethane (3 times). 

T~e combined organic layers were dried over anhydrous sodium sulfate, filtered, 

85 and concentrated. Column chromatography (Si02 , ethyl acetate then ethyl ace-

tate/methanol = 92/ B) afforded the desired 4- [{ {N- (2- ( tert-

butoxycarbonylamino) -4, 5-difluorobenzoyl) glycyl) amino }methyl) -l- ( 4-

chlorobenzyl)piperidine (l.01 q, 92%): ESI/MS m/e 551.3 (~+H, C2~H33ClF2N404 ). 
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4-[{IN-(2-(tert-butoxycarbonylamino)-5-

trifluoromethylbenzoyl)glycyl)amino)methyl)-1-(4-chlorobenzyl)piperidine 

was also prepared pursuant to the above method using the corresponding reactant: 

5 3.03 q, 82%; ESI/MS m/e 583.2 (M°+H, ~aH34ClF3N404). 

Refe:ence Example 35: Pzeparation of 4-[{(N-(2-Amino-S-

1:%~fluoronethylbenzoyl)glycyl)ami.no}:met:hyl]piperic:line. 

A suspension of l-(4-chlorobenzyl}-4-[[(N-(2-amino-5-

10 trifluoromethylbenzoyl)qlycyl)amino}methyl]piperidine (447 mg, 0.93 mmol.) and 

Pd (OH)z (60 mg, 0.23 mmol) in 5% HC02H/methanol (10 mL) was stirred at 5~ °C for 

14 h. The Pd catalyst was filtered off through Celite, and the filtrate was 

concentrated. To the residue was added lN aqueous NaOH solution (15 mL) and 

the mixture was extracted with ethyl acetate (30 mL x 3). The.combined extracts 

15 were dried over anhydrous sodium sulfate, filtered, and concentrated. Column 

chromatography . (Si02 , AcOEt/MeOH/EtJN = 70/25/5) gave 4-( ( (N- (2-amino-5-

tri£:luoromethylbenzoyl)glycyl)amino)methyl.]piperidine (284 mg, 86%): ESI/MS 

m/e 359. 0 (M°+H, C1&ffz1FJN40z} • 

20 4-({ (N-(2-Amino-4,5-difluorobenzoyl)glycyl)amino}methyl.Jpi.peridine, 

4-[(N-(2-(tert-Butoxycarbonylamino)-S-

trifluoromethoxybenzoyl)qlycyl)aminomethyl]piperidine, 4-[((N-(2-(tert-

butoxycarbonylamino)-4,S-difluorobenzoyl)glycyl)amino}methyl]piperidine, 

and 4-[{(N-(2-(tert-butoxycarbonylamino)-5-

25 trifluoromethylbenzoyl)glycyl)amino}methyl.]piperidine were al.so prepared 

pursuant to the above method using the corresponding reactant, respectively. 

4-[{(N-(2-amino-4,5-difluorobenzoyl)glycyl)amino)methyl)piperidine: 

564 mg, 89%; ESI/MS m/e 327. 2 (M++H, C15H?.oF2NoO:!l. 

4-( {N- (2- ( tert-Butoxycarbonyl.amino)-5-

30 trifluoromethoxybenzoyl.) qlycyl)aminomethyl]piperidine: quant; 1H NMR (CDCl:h 

400 MHz) 0'1.10-1.25 (m, 2 H), 1.45-1.73 (rn, 3 H), 1.51 (s, 9 H), 2.53-2.64 (m, 

2 H), 3.04-3.13 (m, 2 H), 3.22 {t, J = 6.3 Hz, 2 H), 4~09 {d, J = 4.6 Bz, 2 H), 

5.91 (br. s, 1 H), 7.08 (br. s., 1 H), 7.32 (d, J = 9.0 Hz, l H), 7.38 (s, 1 

H), 8.43 (d, J = 9.0 Hz, 1 H). 

85 4-[{(N-(2-(tert-butoxycarbonylamino)-4,5-

difluorobenzoyl)glycyl)amino)methyl]piperidine: 310 mg, 40%; ESI/MS m/e 427.3 

(W+H, C20H2aFaHt04) • 

4-[{(N-{2-(tert-butoxycarbonylamino)-5-
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trifluoromethylbenzoyl)qlycyl)~no)methylJpipertdine: l.35 g, Sn; ESI/MS 

m/e 459. 3 (W+H, C::1Hul!'JN404). 

Example · 1736; 0£ 4-[(B-(2-Am:l.Jio-S-

5 chlorobenzoyl)glycyl)aminomathylJ-1-(4-ethoxybenzyl)piperidine (Ccmpound No. 

1429) and 1-(4-Ethox:ybenzyl)-4-[(.N-(2-(4-ethoxybenzyl)amino-S-

chlorobelizoyl)glyc:yl}aminomet:hyl]piperidine CC~d No. 1433). 

Sodium cyanoborohydride 1140 :mmol) in methanol (0.4 mL) was added to a 

mixture of 4- [ {N- (2.;.amino-5-chlorobenzoyl) glycyl} aminomethyl] piperidine ( O .10 

10 inm:ol), 4-ethoxybenzaldehyde (0.10 mmol), acetic acid {0.050 mL); and methanol 

(1. 6 mL). The reaction mixture was stirred at 60 °C for 14 h. The reaction 

mixture was loaded onto Varian™ sex column and washed with CH30H (20 mL). Product 

was eluted using 2 N NH3 in CH30H {6 mL) and concentrated. Preparative TLC (Si02, 

Ac0Et/CH30H 5 1) afforded 4-( {N-(2-amino-s-

15 chlorobenzoyl)glycylJaminomethylJ-1-(4-ethoxybenzyl)piperidine (CompoundNo. 

1429) and 1-(4-ethoxybenzyl)-4-[(N-(2-(4-ethoxybenzyl)amino-5-

chloroberizoyl)glycyl)aminomethyl)piperidine (Compound No. 1433). 

Compound No. 1429: 4.5 mg, 20%: The purity was determined by _RPLC::l~~---·---·------·-·--·--­

(95%); ESI/MS m/e 459.2 (M++H, Cz4H31ClN403). 

20 Compound No. 1433: 8.4 mg, 28%: The purity was determined by Rl?LC/MS 

(98%); ESI/MS m/e 593.2 (W+H, C33H41ClN404). 

Exaiaples 1737-1779. 

The compounds of this invention were synthesized pursuant to methods of 

25 Example 1736 using the corresponding reactant respectively. The ESI/MS data 

and yields are summarized in Table 36. 

~· 36 

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

e;xample 1737 1430 C24 H29 Cl N4 04 473.0 3.1 13 

Example 1738 1431 C24 H31 Br N4 03 505.2 5.8 23 

Example 1739 1432 C24 "H29 Br N4 04 517.0 4.1 16 

Example 1740 1434 C33 H41 Br N4 06 637.2 9.7 30 

Example 1741 1435 C24 H31 Cl N4· 02 ·443.2 9.7 44 

Example 1742 1436 C25 H33 Cl N4 02 457.2 12.S 55 

Example 1743 1437 C25 H33 Cl N4 03 473.2 9.4 40 
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Example 1744 1438 C24 H3l Br N4 02 489.2 5.9 24 

Example 1745 1439 C25 H33 Br N4 02 503.2 15.2 61 

Example 1746 1440 C25 H33 Br N4 03 519.2 11.0 43 

Example 1747 1441 C23 H29 Br N4 02 s 507.2 9.3 37 

Example 1748 1442 C33 H41 Cl N4 02 561.4 6.8 24 

Example 1749 1443 C35 H45 Cl N4 02 589.4 9.8 33 

Example 1750 1444 C35 H45 Cl N4 04 621.4 9.4 30 

Example 1751 1445 C33 H41 Br N4 02 605.2 6.5 21 

Example 1752 1446 C35 H45 Br N4 02 635.2 10.7 34 

Exampl.e 1753 1447 C35 H45 Br N4 04 665 •. 4 12.4 37 

Example 1754 1448 C31 H37 Br N4 02 S2 643.2 7.6 24 

Example 1755 1457 C24 H32 Cl NS 02 458.2 4.5 20 

Example 1756 1458 C23 H29 Cl N4 04 461.2 6.0 26 
Example 1757 1459 C24 H32 Br NS 02 504.0 6.8 27 

Example 1758 1460 C23 H29 Br N4 04 505.0 8.0 32 
Example 1759 1461 C31 H37 Cl N4 06 597.2 5.9 20 

Example 1760 1462 C3l H37 Bi: N4 06 643.2 6.0 19 

Example 1761 1514 C26 H36 Cl NS 02 486.2 5.5 23 

Example 1762 1515 C23 H29 Cl N4 04 463.0 5.8 25 

Example 1763 1516 C26 H36 Bi: NS 02 530.2 4.2 16 

Example 1764 1517 C23 B29 Br N4 04 505.0 6.5 26 

Example 1765 1518 C31 H37 Cl N4 06 597.2 4.3 14 
Example 176e 1519 C31 H37 Br N4 06 641.2 5.3 l7 

Example 1767 1570 C23 H29 Cl N4 02 s 461.0 2.7 12 
Example 1768 1571 C31 H37 Cl N4 02 S2 597.2 4.9 16 
Example 1769 1651 C37 H49 Br N4 02 663.2 5.5 17 
Example 1770 1652 t26 H35 Br N4 02 515.2 6.0 23 
Example 1771 1653 C35 H45 Bi: N4 02 633.2 5.0 16 

Example 1772 1654 C25 H33 Br N4 02 501.0 6.2 25 
Example 1773 1655 C37 H49 Cl N4 02 617.4 5.6 18 
Example 1774 1656 C26 H35 Cl N4 02 471.2 5.9 25 
Example 1775 1657 C35 H45 Cl N4 02 589.2 4.6 16 
Example 177 6 1658 C25 H33 Cl N4 02 457.2 5.3 23 
Example 1777 1785 C26 H33 F3 N4 02 491.2 4.7 12.8 
Example 1778 1786 C25 H29 F3 N4 03 491.2 3.7 10.l 
Example 1779 1804 C25 H32 F2 N4 02 459.2 3.3 9.6 

Example 1780: PreparaUon 0£ 4-[{Zf'-(2-Amino-s-

tri£luo:omethoxybenzoyl)glycyl)aminomathyl]-1-(4-isopzopyl.benzyl)piperidine 
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(Compound No. 1903). 

To a ~xture. of 4-[ {N- (2- ( te.rt-butoxycarbonylamino)-5-

trifluoromethoxy) benzoylglycyl} aminomethyl) piperidine ( 0. 050 mmol), 4-

isopropylbenzaldehyd.e (0.060 mmol), NaB~CN (0.15 mmol), and methanol (1.3 mL) 

5 was added acetic acid (0.050 mL). The reaction mixture was stirred at 60 °c 
for 8 h. The mixture was cooled to room temperature, loaded onto Varian™ sex 

column, and washed with CH30H (lQ mL). Product was· eluted off using 2 N NH3 in 

CH30H (5 mt) anc~ concentrated. To the resµlting material was added 4 N HCl in 

i, 4-dioxane {2 mL) and the solution was stirred overnight at room temperature. 

10 

15 

20 

Concentration and preparative T.LC gave 4-[{N-(2-amino-5-

· trifluoromethoxybenzoyl) glycyl} aminomethyl 1 ..:.1- ( 4-isopropylbenzyl) piperidine 

(Compound No. 1903) (6.6 mg, 26%): The pudty was determined by RPLC/MS (93%); 

ESI/MS m/e 507 (W+H, Cz'1i3:1F3N403). 

Examples 1781-1783. 

The compounds of this invention were synthesized pursuant to methods of 

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

and. yi!!lds are sUmma..rized :i,n_ 'l'abl~ 37. 

Table 37 

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

Example 1781 1904 C26 H33 F3 N4 03 507 9.6 37.9 

Example 1782 1917 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 

1784: Preparation of 4-[{1'-(2-Ami.no-4,5-

di.f1uorobenzoy1)g1ycy1}aminomethy1]-1-(5-bromo-2-ethoxybenzy1)piperidine 

25 (Campounc:l No. 2052). 

To a mixture of 4-[{N-(2-(tert-butoxycarbonylamino)-4,5-

difluorobenzoyl)glycyl}aminomethyl]piperidine (0. 050 mmol), 5-bromo-2-

ethoxybenzaldehyde (0.15 :nunol), methanol {1.2 mL), and acetic acid {0.030 mL) 

was added NaBH3CN (0.25 mmol) in methanol (0.50 mL). The reaction mixture was 

30 s~irred at 50 °C for 13 h. The mixture was cooled to room temperature, loaded 

onto Varian™ sex column, and washed with CH30H (5 mL x 3). Product was eluted 

off using 2 N NH3 in CH30H (5 mL) and concentrated. To the resulting material 

were added dichloromethane (1 mL) and trifluoroacetic acid (TFA) (0.50 rnL) and 
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the solution was stirred at room teq>erature for 1q min. The reaction mixture 

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

sex column, and washed with CH30H (5 mL x 2). Product was eluted off using 2 

N NH3 in CHlOH (5 mL) and concentrated. Preparative TLC (Si02, ethyl ace-

tate/methanol. = 10/l) gave 4~[{N-(2-amino-4,5-

difluorobenzoyl)glycyl}aminomethyl)-1-(5-bromo-2-ethoxybenzyl)piperidine 

(Compound No. 2052) (l"0.2 mg, 38%): The purity was determined by Rl?LC/MS (96%); 

ES I/MS m/ e 539. 2 (M° +H, C24H2s-BrF2N403) • 

Exallples 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. 

':i!able 38 

Compound Molecular Formula ESI/MS Yield Yield 
No. m/e (mq) (%) 

Example 1785 2053 C30 H34 F2 N4 04 553.4 l2. 7 46 

Example l 786 2054 C27 H30 F2 N4 03 497.2 l3.7 55 

Example 1787 2055 C23 H28 F2 N4. 04 463.2 10.1 44 

Example 1788 2056 C22 H24 Br F3 N4 02 515.2 7.7 30 

Example 1789 2057 C23 H27 Br F2 N4 03 527.0 8.6 33 

Example 1790 2058 C24 H30 F2 N4. 04 477.2 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 7.2 28 

Examp1e 1793: Pxeparation of 4-({N-(2-Amino-4,5-

·difluorobenzoyl}glycyl}aminomethyl]-1-(3,4-diethoxybenzyl)piperic:line 

20 (Compound No. 2065). 

To a mixture of 4-[{N-(2-(tert-butoxycarbonylamino)-4,5-

difluorobenzoyl)glycyl}aminomethyl]piperidine (0.050 mmol), 3,4-

diethoxybenzaldehyde (0.15 mmol), methanol (1.2 mL), and acetic acid (0.050 mL) 

was added NaBH3CN (0.25 mmol) in methanol (0.50 mL). The reaction mixture was 

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

onto Varian™ sex column, and washed with CH30H (5 mL x 2). Product was eluted 

off using 2 N NH3 in CH30H (5 mL) and concentrated. To the resulting material 

were added dichloromethane (2 mL) and phenyl isocyanate (0.10 mL) and the solution 

was stirred at ro~m temperature for 1 h, loaded onto Varian'l'Hscx column, and 
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washed with CH30H (5 mL x 2). Product was eluted ~ff using 2 N NH3 in CH30H (5 

mL) and concentrated. The residue was dissolved in methanol (0.25 mL) and 4 

N HCl in dioxane (0.125 mL) was added. The solution. was· stir~ed at room 

temperature overnight and concentrated. The residue was dissolved in methanol, 

5 loaded onto Varian™ sex column1 and washed with CH30H (5 mL x 2). P:i:oduct was 

eluted off .using 2 N NHs in CH30H . (S mL) and· concentrated to afford 4- [ {N­

(2-amino-4,S-difluorobenzoyl) qiycyl)aminomethyl]~l-(3,4-

diethoxybenzyl)piperidine (Compound No. 2065) (21. 2 mg, 84%): The purity was 

determined by RPLC/MS ( 97%) ; ES I/MS m/ e 5 05. 2 (M'° +H, C26H34F2N40 4 ) • 

10 

15 

Examples 1794-1808. 

The compounds of this invention were synthesized 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 ESI/MS Yield Yield 
No. m/e·· .. (mql - ···(%) .. ··-·· 

EXait\Ple 1794 2061 C23 H27 F3 N4 02 449.2 12.6 56 
Example 1795 2062 C23 H27 F3 N4 03 465.2 19~7 .es 
Example 1796 2063 C25 H32 F2 N4 04 491.2 19.8 81 
Example 1797 2064 C22 H24 Br F3 N4 02 515.2 17~5 68 

Example 1798 2066 C29 H32 F2 N4 03 523.2 18.0 69 
Example 1799 2067 C26 H34 F2 N4 02 473.2 21.9 93 
Example 1800 2068 C22 H24 Cl F3 N4 02 469.2 11.2 48 
Example 1801 2069 C24 H30 F2 N4 03 461.4 20.2 88 
Example 1802 2070 C23 H27 Br F2 }14 03 527.2 17.7 61 

Example 1803 207.1 C24 H30 F2 N4 04 477.2 10.9 46 

Example 1804 2072 C25 H32 F2 N4 03 475.2 19.3 81 
Example 18 05 2073 C29 H32 F2 N4 03 523.2 22.8 87 
Example 18 06 2074 C29 H32 F2.N4 04 539.2 22.5 84 
Example 1807 2075 C23 H27 F3 N4 03 465.2 14~9 64 

Example 1808 2076 C22 H24 F4 N4 02 453.2 21.9 97 

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

20 difluorobenzoyl)glycyl)aminomethyl]-1-(2-hyclroxy-3-methyl.benzyl)pipericline 

(Compound No. 2106). 

To a mixture of 4-[ {N-(2-( tert-butoxycarbonylamino)-4,5-

difluorobenzoyl) glycyl}aminomethyl]piperidine (0.050 mmol), 2-hydroxy-3-

820 
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methylbenzaldehyde (0.25 mmol), methanol (1.0 mL) '·and acetic acid (0.040 mL) 

was added NaBH3CN (0.40 mmol) in methanol {0.50 mLI. The .reaction mixture was 

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

onto Varian™ sex column, and washed with CH30H (5 mL x 2). Product was eluted 

5 off using 2 N NH3 in CH30H (5 mL) and concentrated. The resulting material was 

dissolved into ethyl acetate/methanol= 5: 1 {l mL), loaded onto Varian™ Si column, 

eluted off using ethyl acetate/methanol = 5:1 (5 mL), and concentrated. The 

residue was dissolved in methanol (2 mL) and 4 N HCl in dioxane (0.50 mL) was 

added. The solution was stirred at room temperature overnight and concentrated. 

10 The residue was dissolved in methanol, loaded onto Varian™scx column, and washed 

with CH30H (5 mL x 2). Product was eluted off using 2 N NH3 in CH30H (5 mL) and 

concentrated. Preparative TLC afforded 4-({N-(2-amino-4,5-

difluorobenzoyl)glycyl}aminomethylJ~l-(2~hydroxy-3-methylbenzyl)piperidine 

(Compound No. 2106): The.purity was detenoined by RPLC/MS (97%); ESI/MS m/e 

15 447.0 (~+H, C23H21F2N403). 

Exalqp1es 1810-1823. 

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

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

20 and yields.~re summarized in Table 40. 

'l'al>1e 40 

Compound Molecular Formula ESI/MS Yield Yield 
·No. 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 l.9 8 

Example 1812 2079 C30 H34 F2 N4 04 553.4 4.8 17 

Example 1813 2080 C22 H25 Cl F2 N4 03 467.2 13.5 58 

Example 1814 2081 C22 H25 Cl F2 N4 03 467.2 13.8 59 

Example 1815 2082 C23 H28 F2 N4 04 463.2 9.6 42 

Example 1816 2105 C23 H28 F2 N4 04 463.2 ND ND 

Example 1817 2106 C23 H28 F2 N4 03 447.0 ND ND 

Example 1818 2107 C20 H23 Br F2 N4 02 s 503.1 ND ND 

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 ND 

Example 1821 2110 C22 H28 F2 N4 03 435.1 ND ND 

Example 1822 2111 C22 H24 Cl F3 N4 02 469.0 ND ND 

Example 1823 2112 C24 H29 B.r F2 N4 04 557.0 ND ND 

ND: Not determined. 
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Example 1824: Preparation of 4- [ (B- (2-Amino-4, 5-

di£1uorobenzoyl)glycyl}aminomethy1)-1-C3-amino-4-zaethylbenzyl)pi.pez:idine 

(Compound No. 2114) • 

5 To a mixture of 4- [ { N- (2- ( tert-butoxycarboriylamino) -4, 5-

difluorobenzoyl) glycyl) aminomethyl] piperidine ( 0. 050 Iilrnol) , 4-methyl-3-

ni trobenzaldehyde (0.25 ItUUol), methanol (1.2 !nL) I and acetic acid (0.050 mLI 

was added NaBH3CN ( 0. 50 nano!) in methanol ( 1. 0 mL) • The reaction nii.xture was 

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

10 onto Varian™ sex column, and washed with CH30H (5 mL x 2). Product was eluted 

off using 2 N NH3 in CH30H (5 mL) and concentrated. The resulting material was 

dissolved into ethyl acetate/methanol = 2/1 (2 mL I , 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 mLI was 

15 added. The solution was stirred at room temperature overnight and concentrated. 

20 

The residue was dissolved in methanol, loaded onto Varian™scx column, washed 

with CH30H (5 mL x 2), and eluted off using 2 N NH3 in CH30H (5 mL). Concentration 

afforded 4- (.( N- ( 2-amino-4, 5-difluorobenzoylJ glycyl J aminomethylJ -1 "'." ( 4.-. 

methyl-3-nitrobenzyl)piperidine. 

.A mixture of 4-[{N-(2-amino-4,5-difluorobenzoyl)qlycyl}aminomethyl]-

l-{4-methyl-3-nitrobenzyl)piperidine prepared above, 5% palladium-activated 

carbon (15 mg), and methanol (2 mL) was stirred under a hydrogen atmosphere at 

room temperature for 4 h. The Pd catalyst was filtered off through Cel;ite and 

the filtrate was concentrated. Preparative TLC (Si02 , ethyl acetate/MeOH == 3/1) 

25 gave 4-[ {N-(2-amino-4, 5-difluorobenzoyl) glycyl}aminomethyl]-1-(3-amino-4-

methylbenzyl)piperidine (Compound No. 2114) {2.9 mg, 13%): The purity was 

determined by RPLC/MS (100%); ESI/MS m/e 446.1 (W+H, C23H2~F2N!>02}. 

Example 1825: Pz:eparati.on of 4-[{B-(2-Amino-4,5-

30 dif1uoroban.zoyl)glycyl)aminomethyl)-1-C3-amino-4-methoxybenzy1)piperidine 

(Compound No. 2113). 

The titled compound, 4-[{N-(2-amino-4,5-

difluorobenzoyl}glycyl}aminomethyl)-1-(3-amino-4-methoxybenzyl)piperidine 

(Compound No. 2113), was synthesized pursuant to methods of Example 1824 using 

35 the corresponding reactant: 4.6 mg, 20% yield; ESI/MS m/e 462.2 (~+H, 

C23HuF2N!>03) • 

Example 1826: Pz:eparati.on of 1- (3-Amino-4-hydroxybenzy1) -4- [ {?1- (2-
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(t:ezf:-butoxyca:bonylamino)-4,S­

dif1uorobenzoyl)glycyl}aminomethyl]pipe:idine. 

PCTJUS98/23254 

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

difluorobenzoyl)glycyl)aminomethyl]piperidine (0.35 mmol), 4-hydroxy-3-

5 nitrobenzaldehyde (1.22 mmol), methanol (3.8 mL), and acetic acid (0.175 mL} 

was added NaBH3CN (1.58 mmol) in methanol (3.2 mL). The reaction mixture was 

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

onto Varian™ sex column, and washed with CH30H. Product was eluted off using 

2 N NH:i in CH30H and concentrated. The resulting material was dissolved into 

10 ethyl acetate/methanol = 5/1, loaded onto Varian™ ~i column, eluted off using 

ethyl acetate/methanol = 5/1 (10 mL), and concentrated to give 4-[ {N-(2-

( tert-butoxycarbonylamino)-4,5-difluorobenzoyl) glycyl}aminomethyl]-l- (4-

hydroxy-3-nitrobenzyl)piperidine (175 mg, 87%). 

A mixture of 4-[{N-{2-(tert-butoxycarbonylamino)-4,5-

15 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 filtrate was concentrated to afford 1-(3-amino-4-
···. ·--- -·······-· 

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

20 difluorobenzoyl)glycyl)aminomethyl)pipe:ridine (100 mg, 60%). 

Exanple 1827: . Preparation of 4- [ (N- (2-Amino-4, 5-

dif1uorobenzoy1) g1ycyl} aminomethyl] -1- (3-amino-4-hydroxyl>enzy1) piperidine 

(Ccmpound No. 2141). 

25 .To a solution of l-(3-amino-4-hydroxybenzyl)-4-[{N-(2-(tert-

butoxycarbonylamino)-4,5~difluorobenzoyl}glycyl}aminomethyl]piperidine 

(20.0 mg, 0.035 mmol) in methanol (1 mL} was added 4 N HCl in dioxane (0.50 mL} 

and the solution was stirred at room temperature overnight. Afte?: the solution 

was concentrated, the residue was dissolved in methanol, loaded onto Varian™ 

30 sex column, washed with CH30H (5 mL x 2), and eluted off using 2 N NH:1 in CH30H 

85 

(5 mL). Concentration afforded 4-[{N-{2-amino-4,5-

difluorobenzoyl}glycyl}aminomethyl]-1-(3-amino-4-hydroxybenzyl)piperidine 

(Compound No. 2141} ( 17. 6 mg, quant. ) : The purity was determined by RPLC/MS { 8 5%} ; 

ESI/MS m/e 448.3 (W+H, Cz2H2;F2Ns03). 

Examples 1828-1831. 

The compounds of this invention were synthesized pursuant to methods of 

E)camp1es 1826 and 1827 using the correspondinq reactants respectively. 
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Preparative TLC (SiOz), if needed, afforded the d!!sired mater·ial. The ESI/MS 

data and yields of last step are summarized in Table 41. 

Tabl.e 4i 

Compound Molecula·r Formula ES I/MS Yield Yield 
No. m/e (mg) (%) 

Example 1828 2140 C23 H27 F2 NS 04 476.3 6.7 2804 

Example 1829 2144 C24 H30· F3 N5 03 494.2 18.7 82.0 

Example 1830 2145 C23 H28 F3 NS 03 480.3 19.8 63.7 

Example 1831 2146 C24 H28 F3 NS 04· 508.3 13.5 81. 7 

Example 1832: Preparation 0£ 1-(3-Amino-4-ablorobenzyl)-4-[{B-(2-(Cm:t 

butoxyca.J:bonylamino)-4,S-di£luorobenz0yl)glyeyl)amincmi.ethylJpiperid.ine. 

To a mixture of 4-[{N-(2-(tert-butoxycarbonylamino)-4,5-

10 difluorobenzoyl) glycyl} aminomethyl) piperidine ( 0 .14 rmnol) , 4-chloro-3-

ni trobenzaldehyde (0.50 mmol), methanol (1.5 mL), and acetic acid (0.070 mL) 

was added NaBH3CN (0.63 mmol) in methanol {1.3 mL). The reaction mixture was 

stirred at 50 °c overnight. The mixture was. cooJ.ed to room temper'!lture, loac:lect --···----··---·--------· 

onto Varian™ sex column, and washed with CH30H. Product was eluted off using 

15 2 N NHl in CH30H and concentrated. The resulting material was dissolved into 

ethyl acetate/methanol= 5/1, loaded onto Varian™si column, eluted off using 

ethyl acetate/methanol = 5/1 ( 6 mLl, and concentrated to give 4- [ ( N- (2-

( tert-butoxycarbonylamino) -4, 5-difluorobenzoyl) glycyl) aminomethyl) -1- (4-

chloro-3-nitrobenzyllpiperidine {44 mg, 53%): ESI/MS m/e 596.3 (M°+H). 

20 

25 

A mixture of 4-[(N-(2-(tert-butoxycarbonylamino)-4,5-

difluorobenzoyl)glycyl}aminomethyl]-1-(4-chloro-3-nitrobenzyl)piperidine 

(121 mg, 0.20 mmol), 10% palladium-activated carbon (85 mg), ethyl acetate (10 

mLl, 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%) . 

Example 1833: Pzap;u:ati.on of 1- (3-Ami.no-4;..c:h1o.robenzyl) -4- [Ur- (2-

30 am:ino-4,S-cli£l.uorobenzoyl)gl.ycyl}aminomethyl]piperidine (Compound No. 2142). 

The titled compound, 1- (3-amino-4-chlorobenzyl)-4-[ {N- (2-amino-4, 5-

difluorobenzoyl)glycyl}aminomethyl)piperidine (Compound No. 2142) was 

.synthesized pursuant to method of Example 1832 using the corresponding reactant: 
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13. 7 mg, 98%); The purity was determined by RPLC/MS {83%); ESI/MS m/e 466.2 (~+H, 

CzzH2,ClF2Ns02) • 

Examp1e 1834: Pz:eparation of 1-(3-Acetylamino-4-hJ'droxyhenzyl)-4-

5 [ ( Jl- (2-amino-4 , 5-difluozabenzoyl) glycyl }aminomethyl]piperidine (Compound No. 

2148). 

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

butoxycarbonylamino) -4, 5-difluorobenz.oyl) glycyl} aminomethyl] piperidine {27 

mg, 0.049 mmol), (piperidinomethyl)polystyrene (2.7 :mmol/g, 60 mg, 0.15 mmol) 

10 and dichloromethane (2 mL) was added· acetic anhydride (0.12 rmnol) in di­

chloromethane (0.12 mL). The reaction mixture was stirred at room temperature 

for 3 h. The mixture was loaded onto Varia.n'nl sex column, and washed with CH30H. 

Product was eluted off using 2 N NH3 in CH30H and concentrated to give 1-{3-

acetylamino-4-hydroxybenzyl)-4-((N-(2-(tert-butoxycarbonylamino)-4,5-

15 difluorobenzoyl)glycyl)aminomethyl)piperidine (30 mg, quant.): ESI/MS m/e 

590. 4 (~+H, C2sH37F2NsO&) • 

To a solution of 1-(3-acetylamino-4-hydroxybenzyl)-4-[{N- (2- (tert­

butoxycarbonylamino)-4,5-difluorobenzoyl)glycyl}aminomethyl]piperidine ob­

tained above in methanol ( 1 mL) was added 4 N HCl in dioxane ( 0. 50 mL) and the 

20 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 off using 2 N NHJ in CH30H (5 

mL) •. Concentration and preparative TLC (Si02 , AcOEt/MeOH = 3:2) afforded 1-

(3-acetylamino-4-hydroxybenzyl)-4-[{N-(2-amino-4,5-

25 difluorobenzoyl)glycyl)aminomethyl]piperidine (Compound No. 2148) (2.3 mg, 

9.2%): The purity was determined by RPLC/MS (98%); ESI/MS m/e 490.3 (~+H, 

Cz4H2sF2Ns04) • 

Examp1es 1835-1839. 

30 The compounds of this invention were synthesized pursuant to methods of 

35 

Exanples 1826 and 1834 using the corresponding reactants respectively. The 

ESI/MS data and yields are summarized in Table 42. 

Tab1e 42 
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Compound Molecular . ·ForimUa .. ES I/MS 
No. . rn/e 

Example 1835 2143 C2S H29 F2 NS OS 518.3 

Example 1836 2147 C25 H3l F2 NS 04 504.3 

Example 1637 2154 C26 H32 F3 NS 04 536.4 

Example 1838 2155 C25 H30 Fl NS 04 522.3 

Example 1839 2156 C26 H30 F3 NS 05 550.3 

·. 1840: Preparation of 

d:Lfluorobenzoy1)glycy1)aminamethyl]-1-(3-methylamino-4-

hydroxybenzyl)piperidine (Compound No: ·2160). 

PCTJUS98/23254 

Yield Yield 
(mg) (%) 
4.8 4S 

3.0 23 

4.1 66 

s.s 7l 

7.0 78 

4-(flf.-(2-AIDino-4,S-

To a mixture of 4-[{N-(2-(tert-butoxycarbonylamino)-4,5-

difluorobenzoyl)glycyl}aminomethyl)-1-(3-amino-4-hydroxybenzyl}piperidine 

(20. 4 mg, O. 037 nunol), 37% HCHO solution (3. 0 mg, O. 037 :mmol), acetic acid (0.10 

mL) and methanol (1.3 mL) 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 

10 temperature, loaded onto VarianTM sex column, and washed with CH30H (5 mL x 2}. 

Product was eluted off using 2 N NH3 in CH,OH 18 mL) and concentrated to give 

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

difluorobenzoyl)glycyl}aminomethyl]-1-(3-methylamino-4-

hydroxybenzyl)piperidine. 

15 To a solution of 4-[[N-(2-(tert-butoxycarbonylamino)-4,S-

difluorobenzoyl)glycyl)aminomethyl]-l-(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 (l 

20 mL), loaded onto Varian™scx column, washed with CH30H {5 mL x 2), and eluted 

off using 2 N NH3 in CH30H (8 mL). Concentration and preparative TLC (Si02 ) 

25 

30 

afforded 4-[(N-(2-amino-4,5-difluorobenzoy1)9lycyl}aminomethyl}-l-(3-

methylamino-4-hydroxybenzyl)piperidine (Compound No. 2160) (3.4 mg, 20%): The 

purity was deterinined by RPLC/MS (96%); ESI/MS m/e 462.4 (M++H, CnH29F2N50 3). 

ExaJrp1es 1841-1844. · 

The compounds of this invention were synthesized pursuant to methods of 

Examples 1826 and 1840 using the corresponding reactants respectively. The 

ESI/MS data and yields are summarized in Table 43. 

Table 43 
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Compound Molecular Foi:mula ES I/MS Yield Yield 
No. . m/e (mg) (%) 

Example 1841 2159 C24 H3l F2 NS 03 476.3 7.6 48 

Example 1842 2161 C23 H28 Cl F2 NS 02 480.3 7.3 45 

Example 1843 2162 C25 H32 F3 NS 03 S08.4 6.0 24 

Example 1844 2163 C24 H30 F3 N5 03 494.3 4.3 15 

Examp1e 1845: P:eparation 0£ 4-[{B-(2-Ami.no-4,5-

dif1uorobenzoyl)g1ycyl}aminomethy1)-1-(benzo[c]furazan-5-yl)piperid:i.ne 

(COJl!POund. Bo. 2130), 

A mixture of 4~((N-(2-(tert-butoxycarbonylamino)-4,5-

difluorobenzoyl)glycyl}aminomethyl}piperidine (0.050 mmol}, s-
(bromomethyl)benzo[c]furazan (0.75 mmol), (piperidinomethyl)polystyrene 

(2.6-2.8 mmol/g, 60 mg, 0.15 nunol), methanol (0.2 mL), acetonitrile {l.O mL), 

and chloroform (0.SO mL) was stirred at 50 °C overnight. The mixture was cooled 

10 to room temperature, loaded onto Varian™scx column, and washed with CH30H (5 

mL x 2). Product was eluted off using 2 N NH3 in CH30H (5 mL) and concentrated. 

To .the resulting material were added chloroform (1.5 mL) and phenyl isocyanate 

( 0. 07 5 mL) and the solution was stirred at room temperature for l h, loaded onto 
..... -···-··-···-----------·--· ---···--

Varian'™ sex column, and washed with CHsOH (5 mL x 2). Product was eluted off 

15 using 2 N NH3 in CH30H ( 5 mL) and concentrated. The residue was dissolved in 

methanol (l 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 VarianTliscx column, washed with CH30H (S mL 

x 2), and eluted off using 2 N NH.; in CH30H (S mL). concentration and preparative 

20 TLC (Si021 e.thyl acetate/MeOH = 5/1) afforded 4-( {N- (2-amino-4, 5-

25 

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, C22Hz4F2N503) • 

Examp1e 1846: Preparation· of 4- [ { N- (2-Ami.no-4, 5-

dif1uorobenzoyl)glycyl}aminomethy1]-1-(3,5-cli.methyl.i.soxazol-4-y1)pipericline 

(C~ound. No. 2131). 

The titled compound, 4-({N-(2-amino-4,5-

difluorobenzoyl)glycyl}aminomethyl]-1-(3,S-dimethylisoxazol-4-yl)piperidine 

80 (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, 

C21H27F2NsO,) • 
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Examp1e • 1847: 
.• 

of 4-[{B-(2-Amino-s-

chloro.benzoyl)glyeyl)am:inmnethyl]-1-f 4-. . . . 

(trifluoromethylthio)benzyl)piperi~e ~~~ound No' •. · 1616). 

A mixture of 

chlorobenzoyl)glycyl}aminomethyl}pipei:idine (16.2 .··mg, 

4-[(N-(2-amino-5-

0.050 mmol), 4-

(trifluoromethylthio)benzyl bromide (20.3 ·lllg, 0.075 mmol), piperidinomethyl­

polystyrene ( 60 mg) , acetoni trile ( 1. 0 mL) and chloroform ( 0. 50 mL) was stirred 

at 60 •c for 15 h. The reaction mixture was cooled, loaded onto Varian™ sex 

column and washed with CH30H (15 JllL). Product was eluted using 2 N NH3 in CH30H 

(5 mL) and concentrated to afford 4-[{N-(2-amino-5-

chlorobenzoyl)glycyl}aminomethyl}-1-{4-

(trifluoromethylthio)benzyl)piperidine (CempoundNo. 1616) (21. 9 mg, 85%): The 

purity was determined by RPLC/MS (96%); ESI/MS m/e 545;2 (M++H, C23H26ClF3N4~S). 

Ex~le 1848-1868. 

The compound of this invention was synthesized pursuant to methods of 

Example 1647 using the corresponding reactant. Preparative 'l'LC, if needed, 

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

Table 44. 

Table 44 

Compound Molecular E'o:cmula ESI/MS m/e Yield (mg) Yield (%) 
No. 

Example 1848 1617 C23 H26 Br F3 N4 02 S 559.0 2l.0 75 

Example 1849 1777 C23 H25 Cl2 F3 N4 02 517.0 16.3 63. 0 

Example 1850 1778 C24 H29 F3 N4 02 46.3.2 9.5 41.l 

Example 1851 1779 C24 H27 F3 N4 04 493•2 12.7 51.6 

EXmti>le 1852 1780 C23 H26 Br F3 N4 02 . 527. 0 16.4 62.2 

Example 1853 1781 C23 H27 F3 N4 03 465.2 10.0 28.7 

Example 1854 1782 C25 H29 F3 N4 02 475~2 12.2 34.3 

l!:xample 1855 1783 C24 H26 F3 NS 02 474.2 17.2 48.4 

Example 1856 1784 C23 H27 F3 N4 02 449.2 11.3 33.6 

!Example 1857 1788 C25 H31 F3 N4 02 477.2. 10.0 42.0 

Example 1858 1789 C24 H29 F3 N4 03 479.2 10.0 27.9 

Example 1859 1792 C24 H30 F~ N4 02 445.2 5.9 26.5 

Example 1860 1793 C22 H24 Cl2 F2 N4 02 485.2 9.2 37.9 

Example 1861 1794 C23 H28 F2 N4 02 431.2 5.7 26.5 

Example 1862 1795 C23 H26 F2 N4 04 461.2 6.0 26.1 
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Example 1863 1796 · G22 H25 Br F2 N4 02 497 .·Q'_z .. :i .. ··· 10.5 42.4 . 
Example 1864 1797 C22 H26 F2 N4 03 433.2 3.5 16.2 

Example 1865 1798 C23 H28 F2 N4 03 447.2 5.6 25.1 

Example 1866 1799 C24 H28 F2 N4 02 443.2 s.s 24. 9 . 

Example 1867 1800 C23 H25 F2 NS 02 442.2 9.4 42.6 

Example 1868 1801 C22 H26 F2 N4 02 41'7.2 6.5 31.2 

Example 1869: Pxepa:ati.on of 4-[{.N-(2-Amino-S-

trifluo:romethoxybenzoyl)glycyl.}amincmiethyl]-1-(4-bromobenzyl)piperidine 

(Cm1pound No. 1910). 

A mixture of 4-[{N-(2-(tert-butoxycarbonylamino)-5-

trifluoromethoxybenzoyl)glycyl}aminomethyl]pipericline (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™· sex column and washed with 

10 50% CHCl:JCH30H (10 mL) and CHlOH (10 mL) • Product was eluted using 2 N NH3 in 

CH30H (5 mL} and concentrated. To the resulting material was added 4 N HCl in 

1,4-dioxane (2 mL}, and the solution was stirred overnight at room temperature. 

Concentration and preparative TLC afforded 4-[(N-(2-amino-5-

trifluoromethoxybenzoyl)glycyl}aminomethyl)-1-(4-bromobenzyl)piperidine 

15 (Compound No. 1910) (6.5 mg, 24%): The purity was determined by RPLC/MS (96%); 

ESI/MS m/e 545 {M°'+H, C23Hz6BrF3N403). 

:Exanples 1870-1873. 

The compounds of this invention were synthesized pursuant to methods of 

20 Example 1869 using the corresponding reactant respectively. The ESI/MS data 

and yields are summarized in Table 45. 

Tabl.e 45 

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

Example 18'70 1911 C23 H25 Cl2 F3 N4 03 533 10.6 39.'7 

Example 18'71 1912 C23 H27 F3 N4 04 481 12.5 52.0 

Example 18'72 1913 C25 H3l F3 N4 03 493 '7. 5 30.5 

Example 1873 1914 C24 H29 F3 N4 03 479 11.0 46.0 

25 
Examp1e 1874: P%epa:r:ati.on 0£ 4-[{B-(2-Amino-5-

tr~f1uo:r:omethyl.benzoy1>g1ycyl.)am:i.Domethy1J-1-(benz[d]imi.dazol-S-
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yl.)pipe:c::idi.ne (Compound No. 2186). 

A mixture of 4-[ {N- (2- ( tert-butoxycarbonylamino) -5-

trifluoromethylbenzoyl)glycyl}aminom.ethYl]piperidine (0.060 i:m;tol), l-(tert­

butoxycarbonyl)-6,;;. (bromomethyl) benz Cc:IJ imi~zole (15. 6 mg, o. 050 mmpl), 

5 (piperidinomethyl)polystyrene (86 mg), and acetonitrile (2 mL) was stirred at 

50 °C for 3 h. After cooling to room temperature, phenyl isocyanate (30 mq) 

was added and the mixture was stirred at room temperature for 1 h, loaded onto 

Varian™ sex col\.lltlll and washed with CH30H (5 mL) and CHCl~ (5 mL). Product was 

eluted using 2 N NH~ in CH30H (3 mLl and concentrated. 

10 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™ sex column and washed with CH30H and di­

chloromethane. Product was eluted using 2 N NH3 in CH30H and concentrated. 

Preparative TLC (Si02 , AcOEt/MeOH 3:1) afforded 4-(IN-(2-amino-5-

15 trifluorobenzoyl)glycyl)aminomethyl]-l-(benz[d]imidazol-5-yl)piperidine 

(Compound No. 2186) ( 1. 9 mg, 7. 8%): The purity was dete.rinined by RPLC/MS (100%); 

ESI/MS m/e 489.4 (M°+H, C24H:;F3N602). 

20 

To a mixture of 5- (hydroxymethyl)benzo[c] thiadiazo.le (8. 3mg, O. 050 mmol), 

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

methanesulfonyl chloride (0. 00~2 mL) and the mixture was stirred at room 

25 temperature for 1.5 h. Acetonitril~ (1 mL) and 4-[{N-(2-{tert-

butoxycarbonylamino)-4,5-difluorobenzoyl)glycyl)aminomethyl]piperidine 

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

After cooling to room t:ernperatu.re, phenyl isocyanate (30 mg) was added, and the 

mixture was stirred at room temperature for l h, loaded onto Varian™ sex column 

30 and washed with CH30H (5 mL) and CHCll (5 mL) • Product was eluted using 2 N NH:; 

in CH30H (3 mL) and concentrated. 

The resulting materia.l was dissolved into dichloromethane (l mL), and 

1 M chlorotrimethylsilane and l M phenol in dichloromethane (1 mLl was added. 

The solution was stirred at room temperature for 5 h, loaded onto Varian™ sex 

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

NNH:. in CH30H and concentrated. Preparative TLC (Si02 , AcOEt/MeOH = 3: 1) afforded 

4-({N-(2-amino-4,5-difluorobenzoyl)qlycyl}aminomethyl]-l­

(benzo[c]thiadiazol-5-yl)piperidine (Compound No. 2184) (1.3 mg~ 5.5%): The 
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purity was deteJ:mineJ'~:~'~ RPLC/MS {100%); ESI/MS mil; 475.2 (M°+H, C2?.H:i4F2Ns02S). 

EXample 1876: Preparation of 4-[{N-(2-Amino-5-

t:rif'luo%0Jll.8tbylbenzoyl)qlycyl•aminometby1J-1-(benzo[c]tbiad.iazol-5-

5 yl)piperidine (Compound.No. 2185). 

The titled compound, 4-[{N-(2-amino-5-

trifluoromethylbenzoyl)glycyl}aminomethyl]-1-(benzo[c]thiadiazol-5-

yl)piperidine {Compound No. 2185) was synthesized pursuant to methods of Example 

1875 using the corresponding reactant: 7. 2 mg, 28% yield; ESI/MS m/e 507. 4 O(+H, 

10 C23H2sF3N&02S) • 

Exampl.• 1877: Preparation of 

t:rifluoromethylbenzoyl)qlycyl}aminometbyl]-1-(2-amino-4-

chlorobenzyl)piperidi.ne (Compound No. 1919). 

4-[{N-(2-Amino-S-

15 A mixture of 4- [ { N- (2-amino-5-

trifluoromethylbenzoyl) glycyl) aminomethyl) piperidine {0.050 mmol), 4-

chloro-2-nitrobenzyl chloride {0.050 mmol), pipericlinomethylpolystyrene (60 

mg) , acetoni t.rile (1. 0 mL) and chloroform ( 0. 7 mL) was stirred _ove,rnight_ a_t: __ :,o _____ _ 
°C. The reaction mixture was cooled, loaded onto Varian™ sex column and washed 

20 with 505& CHCl)/CH~OH (10 mL) and CH30H (10 mL}. Product was eluted using 2 N 

NH3 in CH30H (5 mt) and concentrated. To the resulting material was added ethanol 

(3mL) and 10% Pd-C {15 mg), and the mixture was stirred under Hz at room temperature 

for 1.5 h. Filtration, concentration, and preparative TLC afforded 4-[{N­

(2-amino-5-trifluoromethylbenzoylJglycyl}aminomethyl)-1-(2-amino-4-

25 chlorobenzyl)piperidine (Compound No. 1919) (5.1 mg, 14%): The pu.rity was 

determinedbyRPLC/MS (90%); 1HNMR (400MHz, CDC13 ) 61.09-1.32 (m, 4H), 1.41-1.59 

(m, l H), 1.66 (d, J = 12.5 Hz, 2 H), 1.88 (t, J = 11.5 Hz, 2 H), 2.82 (d, J 

= 11.s 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, l 

30 H), 6.70 (d, J = 8.S Hz, 1 H), 6.85 (d, J = 8.5 Hz, 1 H), 7.26 (s, 1 HJ, 7.42 

(d, J = 8.5 Hz, l H), 7.68 (s, 1 H) ;ESI/MS m/e 498.2 (M°+H, C23H:!1ClF3NsO~). 

Exampies 1878 and 1879. 

The compounds of this invention were synthesized pursuant to methods of 

35 Example 1877 using the corresponding reactant respectively. The ESI/MS data 

and yields are summarized in Table 46. 

Tab.le 46 
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Compound Molecular Formula E~I/MS m/e Yield (mg) Yield (%) 
No. 

Example 1878 1920 C22 H26 Cl F2 NS 02 466.2 3.5 10.0 

Example 1879 1922 C23 H27 Cl F3 N5·o3 .. 514.2 1.2 3.1 

Example 1880: Preparation of 4-[{N-(2-Ami.no-s-

tri:fluo:r:omethylbenzoyl)glycyl)ami.nomethyl]'."'1-(benz[d]oxazol-S-yl)piperidine 

5 (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 

10 p-toluenesulphonate (2 mg, 0.4 eq). The reaction mixture was stirred overnight 

under reflux. After cooling to room temperature, the mixture was concentrated. 

The residue was dissolved in AcOEt, loaded onto BondElut™ Si column, eluted off 

using ethyl acetate/methanol = 4/1, and concentrated. 

15 

The resulting material was dissolved into AcOEt (l.S mL), and 4 N HCl 

in dioxane (0.5 lnL) was added." The solution was stirred at room· temperature -

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

AcOEt. The extract was concentrated and purified by PTLC {Si0:1 AcOEt/MeOH = 

4:1) to afford 4-[{N-(2-amino-5-trifluoromethylbenzoyl)glycyllaminomethyl]­

l-(benz[d]oxazol-5-yl)piperidine (Compound No. 2188) (1.6mg, 5%): The purity 

20 was determined by RPLC/MS (94\1:); ESI/MS m/e 490.3 (M"+H, C24H.zeFlN~Ol). 

25 

Example 1881: Preparation of 4-[(N-(2-Amino-4,S-

cli£l.uorabenzoyl.)gl.ycyl}aminomethyl]-1-(2-oxo-2,3-clihydro-1,3-benzoxazol-S­

yl.)p:i.peri.clin.e (Compound No. 21.90). 

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

butoxycarbonylamino)-4,5-difluorobenzoyl)glycyl}aminomethyl]piperidine (22 

mg, 0.040 mmol), NaHCOz (0.040 mmol), water (0.7 mL), and methanol (1.5 mL) was 

added phenyl chloroformate (0.046 mmol) and the mixture was stirred at room 

temperature for 3 h. A 1 N NaOH solution (0.040 mL) was added, and the reaction 

30 mixture was stirred for additional 1.5 h. The mixture was extracted with ethyl 

acetate and evaporated. The residue was dissolved in methanol, loaded onto 

Varian™ sex column and washed with CH30H (5 ·mL x 2) • Product was eluted using 

2 N NH3 in CH30H (5 mL) and concentrated. 

To the resulting material wa~ added l M chlorotrimethylsilane and 1 M 
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- .. -.~~~·u.l 
phenol in dichlorometharieiV(2 mLl. 

;i_~r~.d .. ( 
The solution was stirred at room temperature 

for 2 h and evaporated. The residue was dissolved in methanol, loaded onto 

Variannc sex column and wa.shed with CH30H (5 mL x 2). Product was eluted using 

2 N NH3 .in CH30H (5 mL) and concentrated. Preparative TLC (Si021 AcOEt/MeOH = 

5 5:2) afforded 4-{(N-(2-amino-4,S-difluorobenzoyl)glycyl}aminomethyl)-1-(2-

oxo-2,3-dihydro-l,3-benzoxazol-5-yl)piperidine (Compound No. 2190) (4.1 mg, 

22%): The purity was determined by RPLC/MS (100%); ESI/MS m/e 474.2 IM++H, 

~3HzsF2N!>Ot) • 

10 Examples 1882-1884. 

The compounds of this invention were synthesized pursuant to methods of 

Example 1881 using 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 

16 47. 

Tabie 47 

compound Molecular Formula ESI/MS m/e Yield (mg) Yield (%) 
No. 

Example 1882 2191 C24 H26 F3 NS 04 S06.3 3.1 10 
Example 1883 2192 C23 H25 F2 NS 03 s 490.2 6.9 3S 

Example 1884 2193 C24 H26 F3 NS 03 s s22.2 3.6 11 

20 i:tef erence Example 36: P:eparation o:f 4- [ (N• Cl- (9-

ruluorenylmethoxyca:rbony1)piperi.din.e-4-

ylmethy1) aaJ:bamoylmethy1}aminomethyl]-3-methoX]t'Phenyloxymethyl-polyatyrene. 

To a solution of 1-(9-fuluorenylmethoxycarbonyl)-4-

(qlycylarninomethyl)pipe.t:idine hydrochloride (10 mmol} in DMF (65 mL) were added 

25 acetic acid (0.3 mL), sodium triacetoxyborohydride (l.92 g), and 4-formyl-

3-(methoxyphenyloxymethyl)-polystyrene (l mmol/g, 200 g). The mixture was 

shaken for .2 h and filtered. The resin was washed with MeOH, DMF, CH2Cl2 , and 

.methanol, and dried to afford the desired mate.rial. 

80 Examples 1885-2000: General Procedure for Solid-Phase Synthesis of 

4-Amin.omethylpiperidines. 

To a mixture of the corresponding acid ( l. 6 mmol} , HBTU ( 1. 6 mmol) , and 

DMF (6 mL) was added diisopropylethylamine (3. 6 mmol), and the mixture was shaken 
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for 2 min. 4-[{N-(1-(9-fuluorenylmethexyca.cbonyl)piperidine-4-

ylniethyl)carbamaylmethyl}aminomethyl]-3-methoxyphenyloxymethyl-polystyrene 
. . ·. 

(0.4 mmol) was added and the mixture was shaken for 1 h ah:ci filtered. ·The resin 

was rinsed with DMF and CH2Cl2 , and dried •. · 

A mixture of the resulting .resin, piperidine (3.2 nlL), and DMF (12.8 mL) 

was shaken for 10 min and filtered. The resin was washed with DMF and CH2Clz, 

and dried. 

To the dry resin (0.05 mmol) was added a mixture of NaBH(OAch (0.25 mmol), 

AcOH ( 0. 025 mL) and DMF ( 1 mL) • The corresponding aldehyde ( 2. 5 mmol) was added, 

10 and the mixture was shaken for 2 h, then filtered and washed with CH30H, 10% 

diisopropyiethylamine in DMF, DMF, CH2Cl2, and CH30H. A mixture of the resin, 

water (0.050 mL), and trifluoroacetic acid (0.95 mL) was shaken for 1 hand 

filtered. The resin was washed with CH2Cl2 and CH30H. The filtrate and washings 

were combined and concentrated. The crude material was l~aded onto Varian™ SCX 

15 column and washed with CH:iOH (15 mL). Product was eluted using 2 N NH:; in CH30H 

( 5 mL) and concentrated. Preparative TLC or HPLC, if needed, afforded the desired 

mate.rial. The ESI/MS data and yields are summarized in Table 48 • 

. .. ... ~ .. ---·-··---·· -··· -- ·-·. -- -. -----·-···· -·-- ··-·-------- -~ . -·~··· ..........•... ··--·-·-· --·-.---- ·····- ........... ·-·-·· 

Tab1e 48 

20 
Compound Molecular Formula: ESI/MS m/e Yield (mg) Yield (%) 

No. 

Example 1885 1923 C23 H25 Br Fl N3 02 s 544 .15.7 87 

Example 1886 1924 C24 H28 F3 N3 03 s 496 14.6 89 

Example 1887 1925 . C23 H25 F4 N3 02 s 484 11. 7 73 

Example 1888 1926 C23 H24 F5 N3 02 s 502 13.9 84 

Example 1889 1927 C23 H26 Fl N3 03· s 482 10.7 67 

Example 1890 1928 C24 H26 F3 N3 04 s 510. 14.3 85 

Example 1891 · 1929 C26 B30 F3 Nl 02 s ·. 506 14.7 88 

Example 1892 19l0 C24 H28 F3 N3 02 S2 512 14.4 85 

Example 1893 1931 C25 H30 F3 N3 02 s 494 14.3 88 

Example 1894 1932 C25 H28 F3 N3 03 s 509 7.1* 35 

Example 1895 19l3 C25 H30 F3 N3 02 s 494 14.3 88 

Example 1896 1934 C26 H32 F3 N3 02 s 509 14.4 86 

Example 1897 1935 C2l H25 F3 N4 04 s 511 14.9 88 

Example 1898 1936 C24 H28 F3 N3 02 s 480 13.3 84 

Example 18 99 1937 C26 Hl2 F3 Nl 02 s 509 11.1 66 

Example 1900 1938 C23 H27 Br2 N3 02 538 5.3* 25 

Example 1901 1939 C24 H30 Br Nl 03 488 5.0* 25 
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Example 1902 1940 Ci°~H27 Br F N3 02 476 p~:r 4.9* 25 .. 
.. . 

Example 1903 1941 C23 H26 Br F2 N3 02. 494 6.1* 30 

Exampl.e 1904 1942 C23 H28 Br N3 03 474 1. 7* 9 

Example 1905 1943 C24 H28 Br N3 04 502 6.6* 32 

Example 1906 1944.· C26 H32 Br N3 02 4.98 7.0* 35 
.. 

Example 1907 1945 C24 H30 Br N3 02 s 504 11.1 67 

Example 1908 1946 C25 H32 Br N3 02 488 3.2* 16 

Example 1909 1947 C25 H30 Br N3 03 500 5.7 35 

Example 1910 1948 C25 H32 Br N3 02 486 4.9* 25 

Example 1911 1949 C26 H34 Br N3 02 500 6.7* 33 

Example 1912 1950 C23 H27 Br N4 04 503 5.0* 25 

Example 1913 1951 C24 H30 Br N3 02 472 5.1* 26 

Example 1914 1952 C22 H24 Br2 F N3 02 542 14.9 83 

~ample 1915 1953 C23 H27 Br F N3 03 492 13.9 86 

Example 1916 1954 C22 H24 Br F2 N3 02 480 12.5 79 

Example 1917 1955 C22 H23 Br F3 N3 02 498 13.2 80 

Example 1918 1956 C22 H25 Br F N3 03 478 7.0 44 

Example 1919 1957 C23 H25 Br F N3 04 506 4.0* 20 

Example 1920 1958 C25 H29 Br F N3 02 502 14.6 BB 

Example 1921 1959 C23 H27 Br F N3 02 s 508 13.1 7B 

Example 1922 1960 C24 H29 Br F N3 02 490 13.B 85 

Example 192 3 1961 C24 H27 Br F N3 03 504 2.7* 13 

Example 1924 1962 C24 H29 Br F N3 02 490 12.7 78 

Example 1925 1963 C25 H31 Br F N3 02 504 13.5 Bl 

Example 1926 1964 C22 H24 Br F N4 04 507 14.8 88 

Example 1927 1965 C23 H27 Br F N3 02 476 12.1 77 

Example 1928 1966 C25 H31 Br F N3 02 504 13.4 80 

Example 1929 1967 C22 H26 Br F N4 02 477 4.7* 20 

Example 1930 1968 C23 H29 F N4 03 429 6.9* 32 

Example 1931 1969 c22 H27 F N4 03 415 3.7* 17 

Example 1932 1970 C23 H27 F N4 04 443 5.4* 24 

Example 1933 1971 C25 H31 F N4 02 439 4.3* 20 

Example 1934 1972 C23 H29 F N4 02 s 445 6.2* 28 

Example 1935 1973 C24 H31 F N4 02 427 6.3* 29 

1ExampJ.e 1936 1974 C24 H31 F N4 02 427 4.9* 23 

Example 1937 1975 C22 H26 F N5 04 444 5.9* 27 

Example 1938 1976 C23 H29 F N4 02 413 6.7* 32 

Example 1939 1977 C23 H26 F NS 02 424 5.1* 24 

Example 1940 1978 C25 H33 F N4 02 441 6.3* 29 

Example 1941 1979 C25 H30 F2 N4 02 457 8.0* 35 
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Example 1942 1980 C24 H28 F2 N4 03 459 6.0* 26 . 
Example 1943 1981 C22·H25 F2 NS 04 462 -9.3* 41 

Example 1944 1982 C23 H25 F2 NS 02 442. 6.0* 27 

Example 1945 1983 C25 H32 F2 1'14 02 459 8.3* 37 
.. 

Example 1946 1984 C22 H26 Br I N4 02 585· 9.7* 36 

Example 1947 1985 C23 H29 I N4 03 537 9.2* 36 

Example 1948 1986 C22 H27 I N4 03 523 5.8* 23 

Example 1949 1987 C23 H27 I N4 04 551 8.2* 32 

Example 1950 1988 C25 H3l I N4 02 547 6.7* 26 

Example 1951 1989 C23 H29 I N4 02 s 553 6.4* 25 

Example 1952 1990 C24 H31 I N4 02 535 7.2* 29 

Example 1953 1991" C24 H29 I N4 03 549 5.6* 22 

Example 1954 1992 C24 B31 I N4 02 535 6.2* 25 

Example 1955 1993 C22 H26 I NS 04 552 10.2* 40 

Example 1956 1994 C23 H29 I N4 ;02 52l. 7.5* 30 

Example 1957 1995 C23.H26 I NS 02 532. 6.8* 27 

Example 1958 1996 C25 H33 I N4 02 549 7.1* 28 

Example 1959 1997 C25 H33 I N4 02 549 3.0* 12 

Example 1960 1998 C22 H25 Br Cl N3 02 478 7. 6* 39 
... ·•·'··- -· ··-···· 

Example 1961 1999 C23 H28 Cl N3 03 430 7.0* 39 

Example 19 62 2000 C22;H25 Cl F N3 02. 418 14.1 102 

Example 1963 2001 C22 H26 Cl N3 03 416 6.3* 36 

Example 1964 2002 C2,3 H26 Cl N3 04 444 7.1* 39 

Example 19 65 2003 C25 H30Cl N3 02 440 15.3 105 

Example 1966 2004 C23 H28 Cl N3 02 s 446 8.4* 45 

Example 1967 2005 C24 H30 Cl N3 02 428 7.4* 41 

Example 1968 2006 C24 H30 Cl N3 02 428 13. 8 . 98 

Example 1969 2007 . C22 H25 Cl N4 04 445 16. 0' 109 

Example 1970 2008 C23 H28 Cl N3 02 414 14.1 103 

Example 1971 2009 C23 H25 Cl N4 02 425 14.8 106 

Example 1972 2010 C25 H32 Cl N3 02 ·442 14.5 99 

Example 1973 2011 C25 H32 Cl N3 02 442 14.5 99 

Example 1974 2012 C22 H24 Br2 Cl N3 02 558 12.8* 58 

Example 1975 2013 C23 H27 Br Cl N3 03 508 8.6* 42 

EXample 197 6 2014 C22 H25 Br Cl N3 03 494 6.0* 30 

Example 1977 2015 C23 H25 Br Cl N3 04 522" 8.4* 40 

EXample 1978 2016 C25 H29 Br Cl N3 02 518 17.6 103 

Example 1979 2017 C23 H27 Br Cl N3 02 S 524 17.1 99 

Example 1980 2018. C24 H29 Br Cl N3 02 506 14. 7 88 

Example 1981 2019 C24 H27 Br Cl N3 03 520 8.0* 38 
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Example 1982 2020 C2''lH29 Br Cl N3 02 506 'W'::: 14. 7 88 . 
Example 1983 2021 C22B24 Br Cl N4 04 523 12. O* 57 

Example 1984 2022 C23 H27 Br Cl N3 02 492 B.5* 42 

Example 1985 2023 C23 H24 Br .Cl N4 02 503 6.3* 31 

Example 1986 2024 C25 B31 Br Cl N3 02 520 9.6* 46 

Example 1987 2025· C25 H31 Br Cl N3 02 520 15.0 87 

Example 1988 2026 C22 H23 Br Cl F2 N3 02 514 15.8 93 

Example 1989 2027 C22 H26 Br2 N4 02 537 10.7* 42 

Example 1990 2028 C23 H29 Br N4 03 489 8.5* 36 

Example 1991 2029 C22 H27 Br N4 03 475 7.5* 32 

Example 1992 2030 C23 H27 Br N4 04 503 6.8* 28 

Exampl.e 1993 2031 C25 H31 Br N4 02 499 6.2* 26 

Example 1994 2032 C24 H29 Br N4 03 501 8.9* 37 

Example 1995 2033 C24 H31 Br N4 02 487 9.1* 39 

Example 1996 2034 C22 H26 Br NS 04 504 6.4* 26 

Example 1997 2035 C23 H29 Br N4 02 473 6.5* 28 

Exampl.e 1998 2036 C23 H26 Br NS 02 484 6.3* 27 

Example 1999 2037 C25 H33 Br N4 02 SOl 5.4* 22 

Example 2000 2038 C22 H25 Br F2 N4 02 495 5.4* 23 

*Yield of TFA salt. 

Example 2001: Preparation of 1-(3-Carbamoy.lbenzyl)-4-[{N-{3-

(t:i.fluoromethyl)benzoyl)glycyl)aminomethyl]piperidine (Compound Ho. 924). 

5 EDCI (10.7mg), 1-hydroxybenzotriazolehydrate (7.Smg), EtsN (15.4mg), 

0 .5 M NH3 in dioxane (0.1 mL, O. OS mmol) and DMF (0. S mL) were added to a solution 

of l-(3-carboxybenzyl)-4-[{N-f3-

(trifluoromethyl)benzoyl)glycyl}aminomethyl)piperidine (19.4 mg, 0.041 mmol) 

in CHC1 3 (2.5 mL). The reaction mixture was stirred at 25 °C for 20 h, washed 

10 with 2 N aqueous NaOH (2 x 2 mL} and brine Cl mL). After filtration through 

PTFE membrane filter, the sol.vent was rE!llloved under reduced pressure to afford 

1-(3-carbamoylbenzyl)-4-[{N-(3-

(trifluoromethyl)benzoyl)glycyl)aminomethyl]piperidine (compound No. 924) as 

a pale yellow solid (17.9 mg, 92%): The purity was determined by RPLC/MS (89%); 

15 ESI/MS m/e 447.3 (M'+H, C24H.?;F3N403). 

Examp1e 2002: Preparation of l-(4-Carbamoylbenzy1)-4-[(J1-(3-

(trifluoromethyl)benzoyl)glycyl}aminomethyl]piperidine (Compound No. 925). 

Compound No. 925 was synthesized pursuant to methods of Example 2001 using 

33.7 



W099/25686 PCT/US98/232S4 . 

the corresponding reactant: 14.2 mg, 72%; The purity.was determined by RPLC/MS 

(86%); ESI/MS rn/e 447 (M°+H, C24H::1F3N403). 

Examp1e 2003: · PJ:eparation of 1-(.4-Aminobenzyl) -4-[ ur- (3-

5 (tri.f1uoromethy1)belizoyl)g1yeyl}aminmaet:hy1]pipe:icline (Compound Ho. 516). 

A solution of l"'.'. (4-nitrobenzyl}-4-[ {N- {3-

(trifluoromethyl)benzoyl} glycyl) aminomethyl)piperidine (22 .4 mg, O. 047 mmol) 

in EtOH {3 mL) was hydrogenated at l atm for i h in the presence of 5% palladium 

on charcoal (10 mg) at 25 °C. The catalyst was removed by filtration and washed 

10 with EtOH (5 mL). The combined filtrate was : evaporated to afford 1-(4-

aminobenzyl}-4-[ {N- {3-

(trifluoromethyl)benzoyl)glycyl)aminomethyl)piperidine (compound No. 516) as 

a pale yellow solid (20 .1 mg, 96%). The purity was deteanined by RPLC/MS (99%); 

ESI/MS m/e 449. l (M•+H, C23H21F3N402). 

15 
Examples 2004 and 2005. 

Compounds No. 517 and 518 were synthesized pursuant to methods of Example 

2003 using·· the -corresponding .reactant xesp.~ctively. •... -The ESI/MS data and. yields ________ -·-·-···-·---! 
axe summarized in Table 49. 

20 
~able 49 

compound Molecular Fo.rmula · ESI/MS m/e Yield (mg) Yield (%) 
No. 

Example 2004 517 C23 H27 F3 N4 02 449 26.5 78 

Example 2005 518 C23 H27 F3 N4 02 449 25.3 71 

Example 2006: Preparation of 1-{4-(Benzoy1amino)benzy1)-4-[{l'f-(3-

25 (trif1uoromethyl)benzoy1)q1yey1}aminomethy1]pipericline (Compound No. 519). 

EDCI (4.7 mg), 1-hydroxybenzotriazole hydrate (3.3 mq), Et;JN (2.5 mg) 

and benzoic acid .(3.0 mg) were added to a solution of l-{4-aminoben:zyl)-4-

[ {N-(3-(trifluoromethyl)benzoyl) glycyl) aminornethyl)piperidine [10. l mg, 0. 023 

mmol) in CH2Cl2 {2.5 mL). The reaction mixture was stirred at 25 °C for 16 h, 

30 washed with 2 N aqueous NaOH (2 x 2 mL) and brine ( l mL) • After filtration through 

PTFE membrane filter, the solvent was removed under reduced pressure to aftord 

an yellow oil which was purified by preparative TLC (Si02 , 10% CH30H-CH2Cl2 ) to 

give 1-(4-(benzoylamino)benzyl}-4-[{N-(3-

{trifluoromethyl) benzoyl) glycyl) aminomethyl] piperidine {compound No. 519) -as 
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a colorless oil ( 4. 6 mg. i~:f) : The purity was determinE!ld·b~ RPLC/MS ( 99%) ; ES I/MS 

m/ e 553. 2 (~ +H, C30H31F3N403) • 

Example 2007: Prepcu:ation of 1-{4-(Piperidinoc:aZ'lx»nyl)benzyl)-4-[{B-

(3-(trif1uoramethyl):benzoyl)g1ycy1Jaminomethyl]piperidine 

1572). 

(Compound No. 

Piperidine (0.048mmol), diisopropylcarbodiimide (0.45mmol) inDMF (0.15 

mL) , 1-hydroxybenzotriazole hydrate ( 0. 45 nunol) in DMF ( 0 .15 mL) were added to 

a solution of 1-(4-carboxybenzyl)-4-[{N-(3-

10 (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™ sex column, and washed with CHCl3/CH30H 1 : 1 (5 mL) and CH30H (5 

mL). Product was eluted off using 2 N NH3 in CH30H (5 mL) and concentrated to 

afford l-{4-(piperidinocarbonyl)benzyl}-4-[{N-(3-

15 (trifluoromethyl)benzoyl)glycyl)aminomethyl)piperidine (Compound No. 1572) 

(14.3m9, 66%): The purity was determined by RPLC/MS (99%); ESI/MSm/e 545 (M++H, 

C29H35F3N403) • 

20 

25 

Exazzt?les 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 SO. 

Table SO 

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

Example 2008 1573 C31 H33 F3 N4 04 583 17.6 76 

Example 2009 1574 C3l H33 F3 N4 03 567 18.8 83 

Example 2010 1575 C30 H30 Cl F3 N4 03 587 3.2 l4 

Example 2011 1576 C28 H33 F3 N4 04 547 21.l 97 

Example 2012 1577 C26 H31 F3 N4 04 521 5.1 24 

Example 2013 1578 C31 H33 F3 N4 03 567 16.9 75 

Example 2014 1579 C31 H33 F3 N4 03 567 6.0 26 

Example 2015 1580 C29 H35 F3 N4 03 545 15.1 69 

Bxanple 2016: Preparation of· 1-[4-(Chloro:fozmyl)benzyl]-4-[(B-(3-

Ct:ifluoroniethyl)benzoyl)glycy1)amincmiathyl]piper~cline. 
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A mixture of 1-(4-~arboxybenzyl)-4-[{.N-(3-

(trifluoromethyl)benzoyl)glycyl}aminomethyl]piperidine (240 mg) and thionyl 

chloride ( 1 mL) was stirred at room temperature for 12 h and the excess thionyl 

chloride was removed under reduced pressure to give desired 1-[4-

5 (chloroformyl )benzyl)-4-[ (N- (3-

(trifluoromethyl) benzoyl) qlycyl} aminomethyl] piperidine. The acid chloride 

was used without further purification. 

Example 2017: P:eparat:Lon of 1-(4-UT-(2-

10 Methox.yethyl) C:arbam0yl. }ben:zyl.]-4- [{N- (3-

(trifluoromethyl.) benzoyl) glyayl} ami.nOmethyl]pipericline (CODFOund No. 1612). 

A mixture of 1-(4-(chloroformyl)benzyl]-4-{{N-(3-

( trifl uoromethyl) benzoyl} glycyl} aminomethyl] piperidine ( 0. 042 mmol) , 2-

methoxyethylamine (3. 8 mg, 0. OSO mmol), pipe.r:idinomethylpolystyrene (46 mg) and 

15 dichloromethane ( l. S mL) was stirred at room temperature for 17 h. Water ( O. 020 

mL) was added and the mixture was stirred for 30 min. Methanol Cl mL) was added 

and the mixture was loaded onto Varian™scx column, and washed with CH30H (10 

mL). Product was eluted off using 2 N NH:; in CH30H (S mL) and concentrated. to.···-·-··· ... ··-····---··· ·--

afford l-[4-{N-(2-methoxyethyl)carbamoyl}benzyl}-4-[(N-(3-

20 ( trifluoromethyl) benzoyl) glycyl) aminomethyl ]piperidine (Compound No. 1612) 

(26. 7 mg, 100%): The purity was determined by RPLC/MS (92%); ESI/MS m/e 5·35,2 

CM"+H, C21H33F3N404). 

25 

30 

Examples 2018-2020. 

The compounds of this invention we.re synthesized pursuant to methods of 

Example 2017 using the corresponding reactant respectively. Preparative TLC, 

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

summarized in Table 51. 

Table 51 

Compound Molecular Formula ESl/MS m/e Yield (mg) Yield (%) 
No. 

Example 2018 1610 C31 H30 F6 N4 03 621.2 4.4 14 

Example 2019 1611 C30 B29 Cl2 F3 N! 03 621.2 35.7 quant 

Example 2020 1613 C32 H35 F3 N4 03 581.2 29.9 quant 

Ezample 2021: P:eparat:Lon of 
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(methylamino) benzoyl }9f4c£11 aminomethyl-1- (4-chlor~Zy1)pi.ped.di.ne 
(Compound No. 1421). 

A solution of 4-{N-(2-amino-5-bromobenzoyl)glycyl}aminomethyl-1-(4-

chlorobenzyl)piperidine (Compound No. 1042) (50 mg, 0.10 mm.cl) in triethyl 

5 orthoformate (6.5 mL) was stirred at 150 •c for 17 h. Concentration afforded 

a yellow solid. To a solution of the yellow solid in ethanol {3 mL) was added 

sodium borohydride (7.6 mq, 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 

10 organic layer was separated, dried over K2C0;31 filtered and evaporated. Column 

15 

chromatography (Si02 , 20% MeOH/CHCl3 ) gave 4- [N-{ 5-bromo-2-

(methylamino) benzoyl} glycy1J aminomethyl-l- (4-chlorobenzyl) piperidine 

(Compound No. 1427) (40 mg, 80%): The purity was determined by RPLC/MS (100%); 

ESI/MS m/e 505 (C23H2aBrClFgN40z) • 

~ample 2022: P:r:eparati.on of 4-[N-(5-Bromo-2-

(dimathy1amino)benzoy1}9lycyl]aminomei:hyl-1-(4-chlorobenzyl)pi.peri.cli.ne 

(Cmqpoun.d No. 1428)~. 

Sodium cyanoborohydride (26 mg, 0.42 mmol) and acetic acid (14 µL) was 

20 added successively to a mixture of 4-{N-(2-amino-5-

b.romobenzoyl) glycyl )aminomethyl-1- (4-chlorobenzyl)piperidine (Compound No. 

1042) (67mg, 0.14mmol), 37%formaldehydesolutioninwater (0.112mL, l.4mmol), 

acetonitrile (2 mL), and methanol (l.5 mL). After the solution was stirred at 

50 °C for 30 h, 1 N aqueous NaOH and dichloromethane were added. The aqueous 

25 layer was separated and the organic layer was dried over K;tC0:1, filtered and 

evaporated. ·Column chromatography (Si02 , 20% MeOH/AcOEt) gave 4-[N-{5-

bromo-2-(dimethylamino)benzoyl}glycyl]aminomethyl-1-(4-

chlorobenzyl)piperidine (Compound No. 1428) (60 mg, 82%): The purity was 

determined by RPLC/MS (100%}; ESI/MS m/e 523 (C24H30BrClF6N40 2 ) • 

30 

·Exapl.e 2023: Preparation of 

(mathyl.sul.fonyl.amino)benzoyl)glycyl)aminomethyl]-1-(4-

chlorobeiui:y1)pipe.ricline (Cmqpound Ho. 1581). 

4-[(.N'-(5-Bromo-2-

A mixture of 4-[{N-(2-amino-5-bromobenzoyl)glycyl)aminomethyl]-1-(4-

35 chlorobenzyl)piperidine (25 mg, 0.05 mmol), methanesulfonyl chloride (0.0045 

mL), triethylamine (0.026 mL) and dichloromethane (2 mL) was stirred at room 

temperature for 17 h. The reaction mixture was purified with column 

chromatography (SiO:d, loaded onto Varian TM SAX column, and washed with CH3oH (5 
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mL). Product was el:uted off using 0.1 N HCl in CH:;QH (5 mL) and concentrated 

to afford 4-[(N-(5-bromo-2-

(methylsulfonylamino)benzoyl)glycyl}aminomethyl)-1-(4-chlorobenzyl)-

piperidine (Compound No. 1581) (5.4 mg, 19%'}: !!SI/MS m/e 573.0 (M•+u, 

5 C23H28BrClN404S) • 

Example 2024: PJ:epaJ:ation of 4-[{B-(5-Bz:omo-2-

(bis(methyl.sulfonyl.)amino)benzoyl.)gl.ycyl.)aminomethyl)-1-(4-

chl.oz:obenzyl)pipericline (Comp0unc:llfo. 1582). 

10 A mixture of 1~(4-chlorobenzyl)-4-[(N-(2-amino-S-' 

bromobenzoyl} g lycyl} aminomethyl J piperidine ( 5 7 mg, 0. l 0 mmol) , methanesulfonyl 

chloride (0.018 mL, 0.24 mmol), triethylamine (0.068 mL) anddichlo.r:omethane 

(2 rnL} was stirred at room temperature for 8 h. Aqueous 1 N NaOH solution (l 

mL) was added and the mixture was extracted with dichloromethane (2 mL x 3). 

15 The combined extracts were dried over K2C?3, filtered and evaporated. Column 

20 

chromatography (Si02l gave 4-[{N-(5-brcrno-2-

(bis(methylsulfonyl)amino)benzoyl)glycyl}aminomethyiJ-1-(4-

chlorobenzyl)piperidine (Compound No. 1582) (40 mg, 62%): ESI/MS m/eJS.Sl J!(+H,. -- .. ---·--------·-----­

C24H30BrClN40,S2l • 

Example 2025: Preparation of 1-( 4-Chl.o:r:obeiizyl) -1-methyl-4- [ (lf- (3 .. 

(trifluoz:omethyl)benzoyl)glycyl.}aminomethyl.Jpj.peric:linium 

(Methyl.ammonium iodide of Compounc:l No. 461). 

iodide 

A solution of 4-( (N- (3-

25 (trifluoromethyl)benzoyl) glycyl}amincmethyl)piperidine (30 mg, O. 087 mmol) in 

CH3CN (1.0 mLl and (piperidincmethyl)pclystyrene (80 mg, 2.7 Ilimol base/g resin) 

were added to a solution of 4-chlorobenzyl chloride (11.7 mg, 0.073 mmol) in 

CH3CN (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 

30 the mixture was stirred at 25 °C for l h. The reaction mixture was loaded onto 

Varian™ sex column and washed with CH.;OH (20 mL). Product was eluted off using 

2 N NH3 in CH30H (6 mL) and concentrated to afford l-(4~chlcrobenzyl)-4-[{N­

(3-(trifluoromethyl)benzoyl)glycyl}amincmethyl]piperidine as a colorless oil 

used without purification. Iodcmethane (28mg, 0.20mmol) was added to a solution 

35 cf 1-(4-chlorobenzyl)-4-( {N- (3-

(t:cifluoromethyl)benzoyl)glycylJaminomethyl)piperidine in CH3CN (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-chlorcbenzyl)-l-methyl-4-[{N-(3-
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(trifluoromethyl) benzo~j;;.):~~lycyl} aminomethyl] piperi4fWi.um iodide . as a pale 

yellow oil (31. 7 mg, 71%): The pu.rity was determined by RPLC/MS (99%); ESI/MS 

m/ e 4 82. l (M+, C24HzaClF3N302) • 

:&:xanple 2026: P.reparat:Lon 0£ 1-(4-Ch1orobenzyl}-4-[If-methyl-B-(B-(3-

(t~ifluoromethyl)benzoyl)9lycyl)aminomethyl]pipeJ:id.ine (Compound No. 520). 

Formaldehyde (108 mg, 1.33 nunol, 37% wt solution in H20) was added to 

a solution of 1-(4-chlorobenzyl)-4-(aminomethyl)piperidine (318 mg, l.33 mmol) 

and NaBH3CN ( 668 mg) in 10% CB3COOH/CH30H ( 3 mL) • The .reaction mixture was stirred 

10 at 25 °C for l h. The reaction mixture was loaded on DOWEX™ 50Wx2 column (10 

mL) and washed with CH30H (100 mL) • Product was eluted off using 2 N NH3 in CH30H 

(100 mL) and concentrated to afford 173 mg of crude 1-(4-chlorobenzyl)-4-

{ (methylamino)methyl}piperidine as a colorless oil used without purification. 

EDCI (85 mg), 1-hyctroxybenzotriazole hydrate (60 mg) were added to a 

15 solution of l- ( 4-chlorobenzyl} -4- { (methylamino) methyl) pipe.ridine ( lll mg, 0. 4 4 

mmol) in CH2Cl2 (4 mL). The .reaction mixture was stirred at 25 °c for l h and 

then washed with 2 N aqueous NaOB (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 ( Si021 5% 

20 CH30H/CH2Cl:) to give 1-(4-chlorobenzyl)-4-[N-methyl-N-{N-(3-

25 

(trifluoromethyl)benzoyl)glycyl}aminomethyl]piperidine (compound No. 520) as 

a pale yellow oil ( 14. 0 mg, 3. 4%) • The purity was determined by RPLC/MS ( 99%) ; 

ESI/MS m/e 482 .1 {M++H, C24H:?,ClF3N302). 

BefexenaeExample 37: Preparation of 3-Aminohomopiperid.ine. 

A solution of DL-a-amino-e-caprolactam (2 g, 16 mrnol) in THF (70 mL) was 

treated with 1 M BHrTHF solution {80 mL) and heated to reflux for 3 h. 2 N aqueous 

HCl solution (50 mL) was added and the reaction was heated to reflux for an 

additional hour before cooling to 25 °C. The reaction was basicified (pH 10) 

30 by the addition of 4 N NaOH solution and extracted with EtOAc (3 x 200 mL). The 

35 

combined organic phases were washed with saturated aqueous NaHCO,;, dried (MgS04 ) 

and concentrated to yield the desired material ( 990 mg, 54 % ) which was used without 

any further purification. 

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

chlorobenzyl)homopipe%idine. 

A solution cf 3-aminohomopiperidine (1. 71 g, 15 mmol) in CH~CN {45 mL} 

was treated with p-chlorobenzyl chloride {463 mg, 2.9 mmol) and K:rCO.; (828 g, 
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6 nimol) and heated to 70 •c for 9 h. '!'he reaction ml;xture was cooled to 25 •c. 

;;i.nd concentrated to afford a yellow solid. The residue was partitioned between 

H20 (5 mL) and EtOAc (50 mL), and extracted with EtOAc (2 x 50 mL). The combined 

orqanic extracts were washed with brine (20 mL), dried (Na2S04 ) and concentrated. 

5 The resulting yellow oil was purified by chromatography (Si02 , 5-20% CH:iOH-CH?Cl: 

gradient elution)· to afford the desired product as a yellow oil {639 mg, 93%). 

Example 2027: Preparation of 1-(4-Cblo.robenzyl)-3-{ (4-

benzoyl.bUty:ryl)amino}homopiperidine (Compouncl No. 994). 

10 A solution of 3-amino-1-(4-chlorobenzyl)homopiperidine (24 mg, 0.10 

mmol) and 4-benzoylbutyric acid {1.2 equiv~) in CHC13 (1 mL) was treated with 

EDCI (23 mg), HOBt (16.2 mg) and Et3N (15~2 p.L), and stirred at 25 "c for 16 

h. The reaction mixture was diluted with CH?.Cl~ (0 .5 mL), washed with 2 N aqueous 

NaOH solution (2 x 0.75 mL), dried by filtration through a PTFE membrane and 

15 concentrated to afford 1-(4-chlorobenzyl)-3-{ (4-

benzoylbutyryl)amino)homopiperidine (compound No. 994) (43 mg, 99%): The 

purity was determined by RPLC/MS (98%); ESI/MS· m/e 413 (W+H, C24H29ClN20 2). 

20 

25 

Examples 2028-2042. 

The compounds of this irivention were s_ynthesized pursuant to methods of 

Example 2027 using.the corresponding reactant respectively. Chromatography 

(HPLC-Cl8) , if needed, afforded the desired material as the TFA salt. The ES I/MS 

data and yields are summarized in Table 52. 

!fable 52 

Compound Molecular. FoJ:mula !SI/MS m/e Yield (mg) Yield (%) 
No. 

Example 2028 943 C23 H25 Cl F3 N3 02 468 6 28 

Example 2029 944 C23 H28 Cl N3 02 414 ·5 29 

Example 2030 945 C22 H25 Cl N4 04 445 . 6 30 

Example 2031 946 C23H27 Cl N4 04 459 5 24 

Example 2032 947 C25 H31 Cl N2 04 459 4 20 

Example 2033 948 C24 H29 Cl2 N3 02 462 6 32 

Example 2034 949 C25 H32 Cl N3 02 442 6 31 

Example 2035 988 C23 H25 Cl F3 N3 02 468 45 92 

Example 2036 989 C23 H28 Cl N3 03 430 44 9.7 

Example 2037 990 C22 H26 Cl N3 02 400 41 99 

Ex;;i.mple 2038 991 C23 H:27 Cl N2 02 399 41 97 
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Example 2039 992 C2~H31 Cl N2 04 .. 4s9;:,r,, 47 98 
, -~·'. ·:~··~-~:. 

Example 2040 993 C25 H3l Cl N2 02 427 44 98 

Example 2041 995 C25 H31 Cl N2 03 443 44 95 

Example 2042 996 C24 H31 Cl N4 02 443 5* 11 

*Yield of TFA salt. 

Example 2043: Measurement of :In}UJ:).i t.ion of MrP-1a. B.incling to DP-1 Cells 

by Test Compounds. 

Human monocytic leukemia cell line THP-1 was suspended in assay buffer 

(RPMI~l640 (Gibco-BRL Co.) containing <i.1% BSA and 25 mM HEPES adjusted to pH 

· 7. 4) to give a cell suspension of a concentration of 1 x 107 cells/mL. The test 

compound was dil.uted in the assay buffer and used as the test compound sol.ution. 

Iodinated human MIP-la (DuPont NEN Co.) was diluted in assay buffer to 250 nCi/mL 

10 and used as the labeled liqand solution. In a 96 well filter plate (Millipore 

co.), 25 µL of test compound solution, 25 µL of labeled ligand solution and 50 

15 

20 

25 

30 

µL of cell suspension were aliquoted into each well in this order, stirred (total 

reaction volume 100 µL), and incubated for one hour at 18 °C. 

After the reaction, the reaction solution was filtered, and the filter 

was washed twice with 200 µL of cold PBS (200 µL of cold PBS was added and then 

filtered). The filter was air-dried and 25 µL of liquid scintillator was added 

into each well. The radioactivity retained by the cells on the filter were 

measured using TopCount (Packard Instrument Co.). 

To calculate the ability of test compounds to inhibit binding of human 

MIP-la to THP-1 cells, non-specific binding determined by adding 100 nq 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 (12!>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 pM or 10 pM, respectively. These compounds 

are 
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20%-50% inhibition at 10 pM: Compound Nos. 29, 37, jl, 45, 46, 47, so, 82, BS, 

107., 120, 134, 214, 217, 218., 220, 222, 225, 226, 227, 228, 229, 230, 231, 233, 

234, 236, 237, 238, 333, 334, 335, 336, 338, 340, 342, 347, 348, 349, 350, 352, 

357, 359, 361, 366, 372, 374, 375, 3'16, 380, 382, 383, 385, 470, 471, 472, 473, 

. 5 474, 483, 484, 488, 489, 491, 497, 499, 500, 502, 506, sos, 510, 514, 515, 518, 

524, 543, 553, 554, SSS, S56, 563, 571, 575, 576, S78, 579, S80, 583, 586, 587, 

588, 590, 591, 592, 59S, 596, 598, 603, 610, 611, 612, 614, 624, 625, 626, 629, 

635, 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, 695, 696, 700, 702, 

10 704, 706, 711, 712, 714, 717, 721, 723, 724, 726, 727, 728, 729, 731, 737, 739, 

740, 741, 742, 744, 746, 765, 767, 772, 773, 774, 775, 776, 780, 781, 785, 786, 

787, 788, 790, 791, 792, 793, 795, 796, 797, 798, BOS; 806, 807, 810, 813, 820, 

821, 822, 824, 825, 827, 829, 830, 833, B34, ·937, 838, 844, 853, 855, 873, 877, 

878 I 880 I 882, 887 I 888 I 891, 894, 901, 903 ,· 904 I 905 I 911, 929 I 932 1 933 I 935 I 

15 938, 940, 948, 993, 996, .1006, 1018, 1026, 1028, 1035,-1048, 1053, 1054, 1055, 

1056, 1068, 1070, 1071, 1072, 1073, 1075~ 1076, 1081, 1763, 1764. 

50%-80% inhibition at 10 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, 

20 467, 468, 478, 479, 480, 482, 485, 486, 487, 492, 493, 494, 495, 496, 498, 501, 

503, 504, 507 I 511, 512 1 513, 520, 523, 527 I 529, 530, 531, 532, 533, 534, 535 1 

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, 

25 628, 630, 631, 632, 633, 634, 636, 637, 645, 651, 654, 655, 657, 661, 662, 664, 

673, 674, 676, 678, 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, 794; 799, 800, 802, 804, BOB, 809, 811, 812, 815, 816, 819, 828, 831, 

30 832, 835, 836, 839, 840, 845, 846, 847, 848, 850, 851, 854, 857, 858, 859, 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. 

35 >80% inhibition at 10 µM: compound Nos. 461, 464, 469, 481, 490, SOS, 509, 521, 

526, 528, 544, 564, 566, 601, 605, 617, 622, 623, 627, 650, 656, 663, 668, 672, 

686, 690, 692, 694, 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, 
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1009 1 1010 1 1011 1 1012Jif~023 1 1029 1 1031, 1032 1 10~ i: 1034, 1036 1 1038 t 1039 1 

1040, 1041, 1051, 1057, 1058, 1062, 1063, 1064, 1065, 1066, 1082, 1083. 

20%-50% inhibition at 2 µM: Compound Nos. 1042, 1043;·1244, 1245, 1416, 1435, 

1436, 1438, 1441, 1480, 1570, 1583, 1584, 1589, 1590, 1594, 1595, 1601, 1660, 

5 1672, 1687, 1724, 1779, 1780, 1787, 1795, 1796, 1798, 1799, 1802, 1893, 1894, 

1898, 1900, 1915, 1919, 1920, 2092, 2096, 2098, 2100. 

10 

50%-80% inhibition at 2 µM: Compound Nos. 1190, 1414, 1600, 2091, 2094, 2095. 

>80% inhibition at 2 µM: Compound Nos. 2093, 2097, 2099, 2103, 2104. 

Examp1e 2044: Measuxemm:it o:f I.nhibi.ti.on ofMCP-1 Bi.ruling to DP-1 eel.ls. 

L Construction of recombinant baculovirus carrying the human MCP-1 gene 

Based on the previously published human MCP-1 gene sequence (for example 

T. Yoshimura et al., FEBS Lett., 1989, 244, 487-493), two synthetic DNA primers 

15 (5'-CACTCTAGACTCCAGCATGA-3' and 5'-TAGCTGCAGATTCTTGGGTTG-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 XbaI), ligated into a transfer 
. - ... . .. -· ---·· ... . .. ·····. .. ·- -··· ······--- .. - ·····--·-----------

vector pVL1393 (Invitrogen Co.), and the resulting vector was co-transfected 

20 alonq with infectious baculovirus into Sf-9 insect cells and the supernatant 

was plaque assayed to yield hurnan MCP-1 gene baculovirus recombinant. 

2. Synthesis of [12sI]-labeled human MCP-1 expressed in baculovirus 

25 Usinq the method of K. Ishii et al. (Biochem Biophys Research 

communications, 1995, 206, 95S-961), S x 106 Sf-6 insect cells was infected with 

5 x 101 PFU (plaque forming uni ts) of the above human MCP-1 recombinant baculovirus 

and cultured for 1 days in Ex-Cell 401 medium. The culture supernatant was 

affinity purified using a heparin Sepharose column !Pharmacia Co.) and then 

30 further purified using reverse phase HPLC (Vydac Cl8 col~) to prepare purified 

human MCP-1. The purified human MCP-1 was protein labeled by Amersham Co. using 

the Bolton Hunter method to yield [12sI]-labeled baculovirus expressedhumanMCP-1 

(specific activity 2000 Ci/mmol). 

35 3-1. Measurement of inhibition of binding of [12sI)-labeled baculovirus 

expressed human MCP-1 to THP-1 cells (Method 1) 

Human monocytic leukemia cell line THP-l was suspended in assay buffe.r 
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(RPMI-1640 (Gibco-BRL Co.) containing 0.1% BSA and.25 mM HEPES adjusted to pH 

7.4) to give a cell suspension of a concentration of 1x107 cells/mL. The test 

compound was diluted in the assay buffer and used as the test compound solution. 

[ 
1251] -labeled human MCP-1 described abov~ was diluted in assay buffer to 1 mCi/mL 

5 and used as the labeled ligand solution.· In a 96 well filter pl.ate (Millipore 

Co.), 25 µL of test ·compound solution, 25 µL of labeled ligand solution and SO 

µL of cell suspension we.re aliquoted into each well in this order, stirred (total 

.reaction volume 100 µi), and incubated for one hour at 18 °C. 

10 

15 

20 

25 

After the reaction, the reaction solution was filtered, and the filter 

. was washed twice with 200 µ.L of cold PBS (200 µL of cold PBS was added and then 

filtered). The filter was air-dried and 25 µL of liquid scintillator was added 

into each well. The radioactivity retained by the cells on the filter were 

measured using TopCount (Packard Instrument co.). 

To calculate the abiiity of test compound to inhibit binding of human 

MCP-1 to THP-1 cells, non-specific binding determined by adding 100 ng of 

unlabeled human MCP-1 in place of the test compound was subtracted, while the __ ·-·------·-·---·------­

counts with no test compound added was taken as 100%. 

Inhibition (%) {1 - (A - B)/(C - B)} x 100 

(A, counts with test compound added; B, counts with 100 ngof unlabeled human 

MCP-1 added; c, counts with [125!]-labeled human MCP-1 added) . 

When inhibition by the cyclic amine derivative of this invention was 

measured, for example, the following compounds demonstrated 20%-50%, 50%-80% 

and >80% inhibitory activity at 1 µM, 10 µM or 100 µM, respectively. These 

compounds are 

30 20%-SOIC: inhibition at 100 µM: Compound Nos. 3, 6, 11, 15, 16, 19, 28, 44, 88, 

92 I 94 I 104 t 111, 112 I 124 I 125 t 133 r 219 I 220 I 224 I ·229 t 236 I 338 I 343 I 346 I 

347, 348, 349, 362, 363, 367, 368, 371, 373, 381, 618, 847, 849, 850, 866, 867, 

869, 870, 871, 872, 873. 

50%-80% inhibition at 100 µM: Compound Nos. l, B, 10, 12, 18, 21, 26, 30, 33, 

85 35, 39, 84, 89, 90, 91, 96, 97, 98, 99, 100, ~01, 103, 106, 108, 109, 110, 116, 

122, 126, 216, 218, 221, 225, 226, 231, 330, 332, 333, 334, 337, 341, 342, 350, 

352, 354, 356, 359, 360, 361, 364, 366, 374~ 375, 379, 382, 462, 463, 464, 551, 

686, 840, 841, 842, 843, 844, 845, 846, 848, 862, 863, 864, 865, 868. 
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>80% inhibition at 1o()A~: Compound Nos. 2, 4, 5,.i7~ 13, 14, 17, 20, 22, 23, 

24, 25, 27, 29, 31, 32, 34, 36, 38, 40, 41, 42, 43, 45, 46, 47, 48, 49, so, 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, 

5 351, 355, 357, 358, 383, 458, 459, 460, 466, 558, 851, 852, 861, 874. 

20%-50% inhibition at 10 µM: Compound Nos. 12, 18, 30, 34, 40, 42, 43, 51, 52, 

53, 54, SS, 56, 57, 59, 60, 64, 66, 75, 76, 77, 78, 79, 82, 89, 90, 97, 98, 102, 

103 I 116 I 127 I 128 I 129 I 130 I 132 I 135 I 136 I 14.0 I 141, 144 t 156 I 157 I 159 I 160 I 

161, 162, 163, 166, 167, 168, 169, 170, 171, 172, 173, 174, 175, 176, 178, 179, 

10 190, 191~ 192, 195, 197, 200, 202, 203, 204, 205, 208, 233, 234, 235, 239, 240, 

241, 242, 243, 245, 247, 249, 250, 255, 263, 264, 269, 274, 278, 279, 282, 306, 

. 316 I 317 I 323_, 324 I 380 I 404 I 409 I 4331 446 1 448 I 449 I 451, 470 I 471, 473, 476 I 

479, 486, 488, 489, 497, 498, 499, 501, 504, 507, SOB, 509, 510, 512, 514, 516, 

519, 527, 530, 532, 542, 545, 560, 563, 564, 565, 566, 568, 569, 572, 573, 574, 

16 575, 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, 658, 678, 682, 687, 692, 694, 764, 775, 856, 857, 860, 

881,_ 882, BB~, se.~, _89o!_e92, 899, 900, 903, 905, 901, 90B, 911, 912, 916, 917, 
···-··-··- ·-.···· ·- - ·---····-··.·· ,,,,_ ______ . 

921, 922, 923, 925, 927, 931, 932, 935, 939, 940, 968, 986, 1039, 1041, 1045, 

20 1047, 1062, 1063, 1083. 

50%-80% inhibition at 10 µM: Compound Nos. 7, 32, 36, 61, 62, 63, 65, 67, 69, 

70, 71, 72, 73, 74, 81, 91, 105, 114, 121, 123, 134, 137, 138, 139, 146, 147, 

148, 149, 151, 154, 165, 177, 232, 244, 248, 251, 252, 253, 256, 259, 261, 266, 

267, 276, 286, 292, 293, 295, 301, 305, 307, 310, 314, 315, 320, 322, 328, 434, 

25 435, 436, 437, 439, 440, 443, 447, 450, 452, 453, 454, 455, 456, 468, 469, 472, 

474, 475, 477, 478, 480, 481, 482, 4B3, 4B5, 490, 493, 494, 500, sos, 511, 517, 

520, 529, 534, 540, 543, 544, 548, 555, 556, 561, 562, 570, 576, 579, 611, 617, 

853, B54, 855, 858, 859, 875, 877, B79, 880, BBS, 886, 887, 888, 891, 894, 895, 

904, 906, 909, 910, 913, 914, 918, 928, 930, 933, 937, 938, 945, 970, 1040, 1044, 

30 1046. 

>BO% inhibition at 10 µM: Compound Nos. 31, 45, 46, 48, 58, 6B, 80, 83, 113, 

115, 142, 143, 145, 1so, 1s2, 265, 268, 212, 275, ·2s3, 285, 287, 288, 290, 291, 

294, 296, 297, 302, 308, 309, 313, 321, 325, 326, 358, 438, 441, 442, 444, 445, 

457, 466, 467, 484, 487, 491, 492, 495, 496, 503, 518, 537, 538, 547, 554, 876, 

35 878, 919, 929, 943. 

20%-50% inhibition at 1 µM: Compound Nos. 1118, 1121, 1136, 1143, 1146, 1158, 

1159, 1167, 1170, 1359, 1361, 1362, 1363. 

50%-80% inhibition at l f.IM: Compound Nos. 1133, 1134, 1137, 1141, 1156, 1161, 
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1162, 1163, 1164, 1166. 

>80% inhibition at 1 µM: Compound No. 1147. 

3-2. Measurement of inhibition of binding of [ 1251]-labeled baculovirus 

5 expressed human MCP-1 to THP-1 cells (Method 2) 

Human monocytic leukemia cell line THP-1 was suspended in assay buffer 

( 50 mM HE;PES, pH 7. 4, 1. 0 mM CaCl2, 5. 0 mM MgCl;:, 0. 5% BSA) to give a ·cell suspension 

of a concentration of l x 107 cells/mL. The test compound was diluted in the 

10 assay buffer aJ'ld used as the test ~ompound solution. [125I}-labeled hunian MCP-1 

described above was diluted in assay buffer to 1 mCi/mL and used as the labeled 

ligand solution. In a 96 well filter plate !Millipore Co. J, 25 µL of test compound 

solution, 25 µL of labeled ligand solution and SO µL of cell suspension were 

aliquoted into each well in this order, stirred (total reaction volume 100 µL}, 

15 and incubated for one hour at 18 °C. 

After the reaction, the reaction solution was filtered, and the filter fl 

was washed twice with 200 µL of cold PBS (200 µL of cold PBS was added and. then ..... _____________ i 
filtered) . The filter was air-dried and 25 µL of liquid scintillator was added fl 

20 into each well. The radioactivity retained by the cells on the filter were 

measured using TopCount (Packard Instrument Co.). 

To calculate the ability of test compound to inhibit binding of human 

MCP-1 to THP-1 cells, non-specific binding detel:mined by adding 100 ng of 

25 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 (%) = {l - (A - B)/(C - Bl) x 100 

30 (A, counts with test compound added; B, counts with 100 ng of unlabeled human 

MCP-1 added; C, counts with [12sl)-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% 

35 and >80% inhibitory activity at 0.2 µM, 1 µM or 10 µM, respectively. These 

compounds are 

20%-50~ inhibition at 10 µM: Compound No. 1560. 

50%-80% inhibition at 10 µM: Compound No. 1550. 
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>80% inhibition at ld:@l~ compound Nos. 541, 104ai··i043, 155~. 
20%-50% inhibition at l fll(: Compound Nos. 1098, 1100, 1101, 1104, 1105, 1109, 

1110, 1116, 1174, 1175, 1176, 1178, 1187, 1188, 1189, 1197, 1198, 1199, 1200, 

1201, 1202, 1209, 1210, 1211, 1212, 1222, 1225, 1229, 1230, 1237, 1238, 1243, 

5 1250, 1259, 1261, 1265, 1266, 1272, 1277, 1282, 1294, 1299, 1302, 1307, 1315, 

1318, 1319, 1320, 1329, 1330, 1335, 1336, 1337, 1343, 1344, 1353, 1355, 1356, 

1357, 1358, 1368, 1372, 1385, 1386, 1392, 1400, 1413, 1422, 1423, 1425, 1426, 

1429, 1430, 1432, 1437, 1440, 1445, 1446, 1447, 1448, 1450, 1452, 1453, 1455, 

1458, 1459, 1461, 1463, 1464, 1466, 1468, 1469, 1470, 1471, 1474, 1479, 1482, 

10 1485, 1507, 1508, 1510, 1511, 1512, 1513, 1514, 1515, 1516, 1518, 1519, 1521, 

1522, 1524, 1535, 1538, 1540, 1542, 1544, 1571, 1573, 1574, 1575, 1576, 1577, 

1578, 1579, 1580, 1581, 1582, 1585, 1587, 1598, 1602, 1603, 1604, 1609, 1611, 

1612, 1613, 1614, 1615, 1616, 1617, 1618, 1622, 1627, 1630, 1643, 1646, 1662, 

1669, 1716, 1717, 1723, 1728, 1731, 1733, 1736, 1739, 1740, 1747, 1150, 1755, 

15 1757, 1758, 1759, 1760, 1761, 1762, 1769, 1770, 1771, 1772,· 1773, 1774, 1777, 

1783, 1784, 1785, 1791, 1793, 1904, 1911, 1917, 2057, 2061, 2063, 2064, 2065, 

2066, 2067, 2068, 2069, 2071, 2072, 2073, 2074, 2075, 2076, 2080, 2081, 2082, 

2110 I 2112 I 2123 I 2130 I· 2131, 2139 • 

50%-80% inhibition at 1 JAM: Compound Nos. 37, 298, 318, 1084, 1091, 1103, 1106, 

20 1108, 1111, 1113, .1114, 1115, 1138, 1142, 1165, 1179, 1190, 1192, 1193, 1195, 

1196, 1204, 1205, 1206, 1207, 1208, 1245, 1246, 1255, 1257, 1258, 1262, 1263, 

1293, 1300, 1342, 1351, 1352, 1354, 1370, 1371, 1373, 1375, 1377, 1378, 1380, 

1381, 1383, 1384, 1391, 1411, 1412, 1414, 1417, 1418, 1419, 1421, 1424, 1431, 

1436, 1439, 1449, 1454, 1456, 1457, 1460, 1462, 1472, 1473, 1487, 1502, 1504, 

26 1506, 1517, 1525, 1526, 1527, 1529, 1530, 1531, 1532, 1533, 1534, 1536, 1537, 

1539, 1541, 1545, 1593, 1600, 1601, 1606, 1608, 1619, 1620, 1621, 1623, 1624, 

1625, 1626, 1628, 1629, 1645, 1650, 1654, 1658, 1663, 1664, 1665, 1670, 1671, 

1672, 1673, 1675, 1678, 1679, 1681, 1684, 1687, 1688, 1689, 1690, 1711, 1712, 

1714, 1718, 1722, 1725, 1726, 1727, 1729, 1730, 1732, 1734, 1735, 1737, 1741, 

30 1742, 1743, 1744, 1745, 1746, 1748, 1751, 1753, 1754, 1756, 1779, 1781, 1782, 

1786, 1788, 1789, 1790, 1792, 1795, 1797, 1798, 1800, 1801, 1804, 1848, 1862, 

1883, 1885, 1886, 1887, 1889, 1893, 1894, 1903, 1905, 1910, 1912, 1913, 1914, 

1918, 1922, 1976, 1985, 2027, 2035, 2062, 2083, 2084, 2088, 2089, 2090, 2111, 

~124, 2125, 2126, 2135. 

85 >80% inhibition at l !AM= Compound Nos. 299, 311, 312, 329, 1042, 1043, 1085, 

1119, 1191, 1203, 1220, 1228, 1236, 1244, 1256, 1288, 1295, 1308, 1310, 1376, 

1382 t 1393 I 1.395 I 14151 1416 I 1420 I 1435 t 1438 I 1441, 1480 I 1481 I 1570 I 1583 1 

1584, 1589, 1590, 1594, 1595, 1607, 1634, 1660, 1661, 1666, 1668, 1695, 1696, 
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1697, 1698, 1699, 1701, 1702, 1703, 1704, 1705, 1:706, 1707, 1708, 1709, 1713, 

1724, 1749, 1752, 1775, 1776, 1778, 1'780, 1787, 1794, 1796, 1799, 1902, 1803, 

1841, 1869, 1870, 1871,· 1872, 1876, 1877, 1892, 1896, 1897, 1898, 1899, 1900, 

1901, 1902, 1906, 1907, 1908, 1909, 1915, 1916, 1919, 1920, 1921, 2085, 2086, 

5 2087, 2113, 2114, 2118, 2119, 2120, 2121, 2122, 2127, 2128, 2129, 2132, 2133, 

2136, 2137, 2138, 2159, 2161, 2162, 2187, 2189, 2193. 

20%-50% inhibition at 0.2 µM: Compound Nos. 1680~ 1682, 1686, 1691, 1694, 1700, 

1805 I 1810 I 1811, ·1812 I 1813 I 1815 I 1816 t 1817 t 1818 I 1819 I 1820 I 1824, 1825 I 

1826, 1827, 1828, 1832, 1833, 1834, 11!J35,·1836, 1839, 1840, 1842, 1843, 1851, 

10 1852, 1853, 1854, 1855, 1856, 1858, 1859, 1860, 1863, 1864, 1865, 1866, 1868, 

1874, 1878, 1879, 1880, 1888, 1890, 1891, 1895, 1926, 1927, 1928, 1929, 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. 

15 50%-80% inhibition at 0. 2 µM: Co:mPound Nos •. 1677, 1678, 1679, 1681, 1687, 1688, 

1689, 1690, 1695, 1697, 1808, 1809, 1841, 1848, 1861, 1862, 1869, 1870, 1871, 

1872, 1873, 1876, 1877, 1883, 1884, 1885, 1886, 1887, 1889, 1893, 1894, 1976. 

20 

>80% inhibition at 0.2 pM: Compound No. 1696, 1892. 

Exampl.e 2045: Measu:ement of J:nhild.Uon of llincling of [125J:]-Label.ed 

Human MCP~l to Cel1s Expzess~ng the HCP-1 llecepto%. 

1. Derivation of cells expressing the MCP-1 receptor 

cDNA fragment containing the MCP-1 receptor reported by s. Yarnagarni et 

aL, Biochemical Biophysical Research Communications 1994, 202, 1156-1162) was 

25 cloned into the expression plasmid pCEP4 (Invitrogen Co".) at the NotI site, and 

the plasmid obtained was transfected into the human kidney epithelial cell line 

293-EBNA using the Lipofectamine reagent (Gibco-BRL •Co.). The cells were 

cultured in the presence of the selective agent (Hygi:omycin), and a stably 

expressing transfectant line was obtained. The expression of the receptor was 

SO confirmed by binding of [ 12!.I] - labeled human MCP-1 • 

2. Measurement of inhibition of binding of. [12!>IJ-labeled baculovirus 

expressed human MCP-1 to the MCP-1 receptor expressing cells 

The MCP-1 receptor expressing cells on tissue culture dishes were scraped 

85 using a cell scraper and suspended in assay buffer (D-MEM(Gibco-BRL Co.) 

containing O .1% BSA and 25 mM HEPES adjusted to pH 7. 4) to give a cell suspension 

of a concentration of 6 x 10~ cells/mL. The test compound was diluted in the 

assay buffer. The remainder of the procedure was as described in Example 2044. 
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When the inhibition by some typical compounds of the present invention 

was measured, the inhibitory activities were substantially the same as those 

in Example 2044, respectively. 

Example 2046: Measurement of Inhibition of Cell Chemotaxis. 

In order to determine the inhibition of cell chemotaxis by the compounds 

of this invention, we measured cell chemotaxis caused by monocyte chemotactic 

factor MCP-1 using the human monocytic leukemia cell line THP-1 as the chemotactic 

10 cell according to the method of Fall et al. (J. Inununol. Methods, 190, 33, 239-247). 

2 x 106 cells/mL of THP-1 cells (suspended in RPMI-1640 (Flow Laboratories Co.) 

+ 10% FCS) was placed in the upper chamber (200 µL} of a 96 well micro-chemotaxis 

chamber (Neurop:robe, registered tradename), and human recombinant MCP-l in a 

same solution (Peprotech Co.) at a final concentration of 20 ng/mL was placed 

15 in the lower chamber, with a polycarbonate filter (PVP-free, Neuroprobe; 

registered t:radename) placed between the two chambers. These were incubated 

at 37 •c for 2 hr in 5% C02 • 

The filter was removed, and the cells which had migrated to the_ un~erside 

of the filter was fixed, stained using Diff Quick (Kokusai Shiyaku Co.) and then 

20 quantitated using a plate reader (Molecular Device Co.) at a wavelength of 550 

nm to dete.rmine 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 ICso (µM)) 

was determined. Inhibition was defined as {(cells migration induced MCP-1 with 

25 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 ICso· 

When inhibition by the cyclic amine derivative of this invention was 

30 measured, for example, the 50% inhibition concentration (ICsd for the 

following compounds were IC!>eo < 0.1 µM. 

ICso < 0 .1 f!M: Compound Nos. 4, 37, 298, 299, 311, 312, 318, 329, 461, 886, 909, 

1042, 1043, 1085, 1119, 1138, 1142, 1165, 1179, 1191, 1203, 1205, 1220, 1228, 

1236, 1244, 1245, 1256, 1288, 1293, 1295, 1308, 1310, 1352, 1376, 1382, 1393, 

35 1395, 1416, 1420, 1435, 1436, 1438, 1441, 1480, 1531, 1532, 1570, 1583, 1584, 

1589, 1590, 1594, 1595, 1600, 1601, 1607, 1660, 1661, 1664, 1666, 1668, 1698, 

1699, 1701, 1702, 1703, 1'104, 1706, 1707, 1708, 1709, 1713, 1775, 1776, 1778, 

1779, 1787, 1794, 1796, 1799, 1802, 1803, 1896, 1898, 1899, 1900, 1901, 1902, 
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1906, 190?, 1908, 1909, 1915, 1916, 1919, 1920, 1921, 2087, 2114, 2128, 2129, 

2132, 2137, 2141, 2144, 2157, 2158, 2189. 

354 



5 

PCl'/US98/23254 

Cl.a:i.ma 

(I) 

, a pharmaceutically acceptable acid addition salt thereof or a pharmaceutically 

acceptable c1-C6 alkyl addition salt thereof, 

wherein R1 is a phenyl group, a C3-C8 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 

10 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-c8 

cycloalkyl group, a.t:omatic hete.rocyclj,_c gr()up, ... or <=.C>1:1~~!:1:~~~--E-i.!19 ... 11Ul~ ~C::. _ 

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 Ci-C6 alkyl group, a c,-c8 

15 cycloalkyl group, a C2-C6 alkenyl group, a C1-C6 alkoxy group, a C1-C6 alkylthio 

qroup, a CrCs al.kylene group, a C2-C4 alkylenoxy group, a C1-C3 alkylenedioxy 

group, a phenyl group, a phenoxy group, a phenylthio group, a benzyl group, a 

benzyloxy group, a benzoylamino group, a C2-C1 alkanoyl group, a C2-C7 

alkoxycarbonyl group, a C2-C1 alkanoyloxy group, a C2-C, alkanoylamino group, 

20 a c2-C1 N-alkylcarbamoyl group, a C4-C9 N-cycloalkylcarbamoyl group, a C1-c6 

alkylsulfonyl group, a CrCa (alkoxycarbonyl)methyl group, a N-phenylcarbamoyl 

group, a piperidinocarbonyl group, a morpholinocarbonyl group, a 1-

pyrrol.idinylcarbonyl group, a divalent group represented by the formula: -

NH(C=O)O-, a divalent group represented by the formula: -NH(C=S)O-, an atni.no 

25 group, a mono (C1-c, alkyl) amino group, or a di (C1-c6 alkyl) atni.no group, wherein 

the substituent for the phenyl group, CrCe cycloalkyl group, aromatic 

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

of a haloqen atom, a hydroxy group, an amino group, a trifluoromethyl group, 

a C1-C6 alkyl group, or a Ci-Cs alkoxy group; 

30 R2 is a hydrogen atom, a C1-C& alkyl group, a Cz-C7 alkoxycarbonyl group, 

a hydroxy group, or a phenyl group, in which the Ci-C6 alkyl or phenyl group may 
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be substituted with one or more of a halogen atom, a hydroxy group, a c1-c6 alkyl 

group, or a C1-Cs alkoxy group, and when j = 0, R2 is not a hydroxy group; 

j represents an integer of 0-2; 

85 k represents an integer of 0-2; 

m represents an integer of 2-4; 

n represents O or l; 

R3 is a hydrogen atom or a C1-Cs alkyl group optionally substituted with 

one. or two phenyl groups each of which may be substituted with one or more of 

40 a halogen atom, a hydroxy group, a Ci-:-Cs alkyl group, or a C1-C6 alkoxy group; 

R4 and Rs are the same or different from each other and are a hydrogen 

atom,· a hydroxy group, a phenyl group, or a C1-C6 alkyl group, in which the c1-c6 

alkyl group is optionally substituted with one or more of a halogen atom' a hydroxy 

group, a cya:Oo group, a nitro group, a carboxy group, a C::arbamoyl group, a mercapto 

45 group, a guanidino group, a C:i-Ce cycloalkyl' group, a c1-c, alkoxy group, a c1-c6 

alkylthio group, 'a phenyl group optionally substituted with one or more of a 

halogen atom, a hydroxy group, a C1-C& alkyl group, a c1-C6 alkoxy group, or a 

benzyloxy group, a phenoxy group, a benzyloxy group, a benzyloxycarbonyl group, 

a c2-C7 alkanoyl group, a C2'-C1 alkoxycarbonyl group, a C2,-C7 .alkanoyloxy group, ............. --· ..... . 

50 a c 2-C7 alkanoylamino group, a Cz-C1 N-alkylcarbamoyl group, a c 1-c6 alkylsulfonyl 

group, an amino group, a mono(C1-C6 alkyl)amino group, a di{C1-c6 alkyl)amino 

group, or an ar~matic heterocyclic group having 1-3 of heteroato:ms 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 R4 and R!> taken 

55 together form a 3 to 6 membered cyclic hydrocarbon; 

p represents 0 or l; 

q represents 0 or 1; 

G is a group represented by -co-, -SOz-, -co-o-, -NR7-CO-, -co-NR7
-, 

-NH-CO-NH-, -NH-CS-NH-, -NR7-SOz-, -SOz-N'R7
-, -NH-co-o-, or -0-CO-NH-, wherein 

60 R7 is a hydrogen atom or a c 1-CG alkyl group, or R7 taken together with Rs represents 

C2-C!I alkylene group; 

R6 is a phenyl group, a C3-C8 cycloalkyl group, a Crea cycloalkenyl group, 

a benzyl group, or an aromatic heterocyclic group having 1-3 heteroatoms selected 

from the group consisting of an o~ygen atom, a sulfur atom, a nitrogen atom, 

65 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 cODlbination thereof, to fo.r:m a condensed 
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: .. ;~)iJ:: 
ring, and the phenyl group, C3-C8 cycloalkyl group, C3-Ca cycloalkenyl group, 

70 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 thiocyanate group, a carboxy group, a carbamoyl group, 

a trifluoromethyl group, a C1-C& alkyl group, a C3-C& cycloalkyl group, a Cz­

c6 alkenyl group, a c1-c, alkoxy group, a C3-Ce cycloalkyloxy group, a c1-C6 

75 alkylthio group, a C1-C3 alkylenedioxy group, a phenyl group, a phenoxy group, 

a phenylarnino group, a benzyl group, a benzoyl group, a phenylsulfinyl group, 

a phenylsulfonyl group, a 3-phenylureido group, a Cz-C1 alkanoyl group, a Cz-C7 

alkoxycarbonyl group, a Cz-C1 alkanoyloxy group, a C2-C7 alkanoylamino group, 

a Cz-C7 N-alkylcarbamoyl group, a C1-C6 alkylsulfonyl group, a phenylcarbamoyl 

80 group, a N, N-di (C1-C6 alkyl) sulfamoyl group, an amino group, a mono (C1-C6 

alkyl)amino group, a di(C1-C6 alkyl)amino group, a benzylamino group, a Cz-C7 

(alkoxycarbonyl)amino group, a C1-C, (alkylsulfonyl)amino group, or a bis (C1-c6 

alkylsulfonyl) amino group, wherein the substituent for the phenyl group, CrCa 

cycloalkyl group, C3-C8 cycloalkenyl group, benzyl group, aromatic heterocyclic 

85 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 1-c6 alkyl group, a C1-C& alkoxy group, a Ci-Cs alkylthio group, a mono {C1-c, 

alkyl)amino group, or a di(C1-C6 alkyl)amino group. 

2. A compound, its pharmaceutically acceptable acid addi.tion salt or its 

pharmaceutically acceptable C1-C& 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 1-c, alkyl addition salt as set forth in claim 2, 

wherein n = 0 in the above formula (I). 

-4. A compound, its pharmaceutically acceptable acid addition salt or its 

pharmaceutically acceptable Ci-Cs alkyl addition salt as set forth in claim 1, 

wherein k = O, rn = 3 and n = 1 in the above formula (I). 

5. A compound, its pha.rma.ceµtically acceptable acid addition salt or its 

pharrnaceutically acceptable C1-C& alkyl addition salt as set forth in claim 1, 

wherein k = 1 and m = 3 in the above formula (I). 
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6. A compound, its pha.rmaceutically acceptable acid addition.salt or its 

pha.rmac::eutically acceptable C1-C& alkyl addition salt as set forth in claim l, 

wherein k = 2 and m = 2 in the above fo.rmula (I). 

7. A compound, its pha.rmaceutically acceptable acid addition salt or its 

pharmaceutically acceptable C1-C& alkyl addition salt as set forth in claim 6, 

wherein n = 1 in the above formula (I). 

8. A compound, its pharmaceutically a_cceptable acid addition salt or its 

pha.rmaceutically acceptable C1-C6 alkyl addition salt as set forth in claim 1, 

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

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

pharmaceutically acceptable C1-C6 alkyl addition salt as set forth in claim 1, 

wherein j = 0 in the above foJ:JnUla(I). 

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

pha.rmaceutically acceptable C1-C& alkyl addition salt·as set forth in-claim-1.,. 

wherein p = O, q = 0 and G is a group represented by -NR7-co- in the above formula 

(I) • 

. . ·. · .. 

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

pharmaceutically acceptable C1-C& alkyl addition salt as set forth in claim l, 

wherein R2 is a hydrogen atom, R3 is a hydrogen atom and R7 is a hydrogen atom 

in the above fo.rmula (I). 

12. A compound, its pha:cmaceutically acceptable acid addition salt or its 

pharmaceutically acceptable C1-C& alkyl a~tion salt as set forth in claim 1, 

wherein the substituent for the phenyl group, CrC8 cycloalkyl group, aromatic 

heterocyclic group, or condensed ring in R1 is one or more of a halogen atom, 

5 a hydroxy group, a C1-C6 alkyl group, a C2-C& alkenyl group, a C1-C6 alkoxy group, 

a c 1-c6 alkylthio group, a CrC4 alkylenoxy group, a methylenedioxy group, a 

N-phenylcarbamoyl group, an amino group, a mono(C1-c, alkyl) amino group, or a 

di (C1-C6 alkyl l amino group in the above formula (I) • 

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

pharmaceutically acceptable C1-C6 alkyl addition salt as set forth in claim 1, 

358 

111111111111111111111111111111 
* C L M S * 



W09!J/2SA6 PCT/US98/23254 

wherein the s\lbstituen~:·, t'or the phenyl group, c,-d~ dycloalkyl group, CrCa 

cycloalkenyl group, benzyl group, aromatic heterocyclic group, or condensed ring 

5 in R6 is one or more of a halogen atom, a nitre group, a trifluoromethyl group, 

a c1-c6 alkyl group, a C1-Cr; alkoxy group, a phenylsulfonyl group, a C2-C, 

alkanoylamino group, or an amino group in the above formula (I). 

5 

5 

14, A compound, its pharmaceutically acceptabl.e acid addition sal.t or its 

phazmaceutically acceptable C1-C6 alkyl addition salt as set forth in claim 1, 

wherein Rl 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 C1-C6 alkyl addition salt as set forth in claim 1, 

wherein R6 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 pha.onaceutical preparation 

containing a therapeutically effective amount of a_ c.o~o~n~ represented by ~he 

formula (I) below: 

(I) 

, a pharmaceutically acceptable acid addition salt thereof or a pharmaceutically 

acceptable C1-c6 alkyl addition salt thereof, 

wherein R1 is a phenyl group, a C3-C8 cycloalkyl group, or an aromatic 

heterocyclic group having 1-3 heteroatoms selected from the group consisting 

10 of an oxygen atom, a sulfur atom, a nitrogen atom, or a combination thereof, 

in which the phenyl or aromatic heterocyclic group may be condensed with a benzene 

ring or an aromatic heterocyclic group having 1-3 heteroatoms selected from the 

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

combination thereof, to form a condensed ring, and the phenyl group, c 3-c9 

15 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 c1-c, alkyl group, a CrCa 

cycloalkyl group, a Cz-C6 alkenyl group, a C1-C6 alkoxy group, a c1-c6 alkylthio 

group, a C3-Csalkylene group, a Cz-C4 alkylenoxy group, a C1-c3 alkylenedioxy group, 
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20 a phenyl group, a phenoxy group, a phenylthio group, a·benzyl group, a benzyl:oxy 

group, a benzoylamino group, a Cz-C1 alkanoyl group, a C2;..C1 alkoxycarbonyl group, 

a C2-C7 alkanoyloxy group, a Cz-C1 alkanoylamino group, a ~-c, N-alkylcarbamoyl 

group, a c.-c, N-cycloalkylcarbamoyl group, a C1-C& alkylsulfonyl group, a crc8 · 

(alkoxycarbonyl)methyi group; a N-phenylcarbamoyl group, a pipei:idinoc:arbonyl 

25 group, a morpholinocarbonyl group, a 1-pyrrolidinylcarbonyl group, an amino 

group, a mono(C1-c6 alkyl) amino group, or a di(C1-Cc; alkyl) amino group, wherein 

the substituent for the phenyl group, C3-Ca cycloalkyl group, aromatic 

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

of a halogen atom, a hydroxy group, an amino group, a trifluoromethyl group, 

30 a C1-C6 alkyl group, or a C1-C6 alkoxy group; 

35 

R2 is a hydrogen atom; a Ci-Cs alkyl group, a Cz-C7 alkoxycarbonyl group, 

a hydroxy group, or a phenyl group, in which the· C1-C6 alkyl or phenyl group may 

be substituted with one or more of a halogen atom, a hydroxy group, a c1-c, alkyl 

group, or a C1-c6 alkoxy group, and when j = 0, R2 is not a hydroxy group; 

j represents an integer of 0-2; 

k represents an integer of o-2; 
m represents an integer cf 2-4; . . 

- ······ ·-----·-·· -·--- .. ·---~··--·-·--·-·-···-· 

n represents 0 or l; 

R3 is a hydrogen atom or a C1-C& alkyl group optionally substituted wi.th 

40 one or two phenyl groups each of which may be substituted with one or more of 

a halogen atom, a hydroxy group, a cl-c, alkyl group, or a C1-c6 alkoxy 9roup; 

R4 and R5 are the same ox: different from each other and axe a hydrogen 

atom, a hydroxy group, a phenyl group, or a c 1-c, alkyl group, in which the c 1-c6 

alky~ group is optionally substituted with one or more of a halogen atom, a hydroxy 

45 group, a cyano group, a nitro group, a carboxy group, a carbamoyl group, a mercapto 

group, a guanidino group, a Ca-C8 cycloalkyl group, a C1-C6 alkoxy group, a c 1-Ci; 

alkylthic group, a phenyl group optionally substituted with one or more of a 

halogen atom, a hydroxy group, a C1-C& alkyl group, a C1-C& alkoxy group, or a 

benzyloxy group, a phenoxy group, a benzyloxy group, a benzyloxycarbonyl group, 

50 a c 2-c7 alkanoyl group, a C2-C1 alkoxycar:bonyl group, a Cz-C, alkanoyloxy group, 

a Cz-C7 alkanoylamino group, a Cz-C, N-alkylcarbamoyl group, a C1-C6 alkylsulfonyl 

9roup, an amino group, a mono(C1-C& alkyl)amino group, a di(C1-C& alkyl)amino 

group, ox: an aromatic heterocyclic group having 1-3 of heteroatoms selected from 

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

55 combination thereof an~ optionally condensed with benzene ring, or R4 and R!> taken 

together form a 3 to 6 membered cyclic hydrocarbon; 
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p represents 0 J£i'i_; 
q represents 0 or 1; 
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G is a group represented by -co-, -SOz-, -co-o-, -NR7-CO-, -CO-NR1
-, 

60 -NH-CO-NH-, -NH-CS-NH-, -NR7-SOz-, -SOz-NR'-, -NH-C0-0-, or -0-CO-NH-, wherein 

R' is a hydrogen atom or a C1-Cs alkyl group, or R' taken together with R5 represents 

Cz-C!> alkylene group~ 

R6 is a phenyl group, a C3-Ca cycloalkyl group, a C3-Ca cycloalkenyl group, 

a benzyl group, or an aromatic heterocyclic group having 1-3 he:teroatoms selected 

65 from the group consisting of an oxygen atom, a sulfur atom, a nitrogen atom, 

or a combination thereof, in which the phenyl, benzyl, or aromatic heterocyclic 

group may be condensed with a benzene ring or an aromatic heterocyclic group 

having 1-3 heteroatoms selected from the group consisting of an oxygen atom, 

a sulfur atom, a nitrogen atom, or a combination thereof, to form a condensed 

70 ring, and the phenyl group, C3-Ca cycloalkyl group, C3-C8 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 nitre group, a thiocyanate group, a carboxy group, a carbamoyl group, 

a trifluoromethyl group, --a C1.-C1 alkyl group., .a .C3~c, .. cycloalkYl. group,_ a __ C2:-____________________ .. 

75 Cs alkenyl group, a C1-Cs alkoxy group, a. C3-C9 cycloalkyloxy group, a C1-C6 

alkylthio group, a C1-C3 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 2-c, alkanoyl group, a C2-C7 

alkoxycarbonyl group, a Cz-C1 alkanoyloxy group, a C2-c, alkanoylamino group, 

80 a CrC, N-alky1carbamoyl group, a Ci-Cs alkylsulfonyl group, a phenylcarbamoyl 

group, a N,N-di (C1-c6 alkyl) sulfamoyl group, an amino group, a mono (C1-Cs 

alkyl) amino group, a di (C1-C6 alkyl)amino group, a benzylamino group, a Cz-C7 

(alkoxycarbonyl)amino group, a C1-Cs (alkylsulfonyl)amino group, or a bis(C1-c6 

a1kylsul.fony1) amino group, wherein the substituent for the phenyl group, CrCe 

85 cycloalkyl group, C,-C8 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 C1-C6 alkyl group, a c1-C6 alkoxy group, a C1-C& alkylthio group, a mono (C1-c6 

alkyl)amino group, or a di(C1-C6 alkyl)amino group. 

90 

' 

17. 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 = 1 and 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 = O, m = 3 and n = l in the above formula- (I). 

20. 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 =1 and m = 3 in the above formula (I) • 

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 

k = 2 and m = 2 in the above formula (I). 

22. A method of inhibiting the binding of -a -chemokine to -the receptoz of .. a ______ _ 

target cell and/or 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 = 1 and 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 = O, q:. 0 and G is a group represented by -NR1-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 

R2 is a hydrogen atom, R3 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 g.roup, Ca-Ca cycloalkyl group, aromatic 

heterocyclic group, or condensed ring in R1 is one or more of a halogen atom, 

5 a hydroxy group, a c1-c, alkyl group, a Cz-C6 alkenyl group, a C1-C6 alkoxy group, 

a c 1-c6 alkylthio group, a C2-C4 alkylenoxy group, a methylenedioxy group, a 

N-phenylcarbamoyl group, an amino group, a mono(C1-C& alkyl)amino group, or a 

di ( c1-C6 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 action on a target cell as set forth in claim 16, wherein 

the substituent for the phenyl group, CrCa cycloalkyl group, CrCa cycloalkenyl 

group, benzyl group, aromatic heterocyclic group, or condensed ring in R6 is 

5 one or more of a halogen atom, a nitre group, a trifluoromethyl group, a C1-c6 

alkyl group, a C1-C6 al.koxy group, a phenylsul.fonyl group, a C2-c, alkanoylamino 

group, or an amino group in the above formula (I). 

5 

29. 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 

R1 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, wherein 

R6 is a phenyl group, a furyl group, or a thienyl. group in the above fo:cmula 

(I) • 

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, wherein 

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 

th.e chemokine is MCP-1. 

33. A method of inhibiting the binding of a chemokine to the receptor of a 

target cell and/or it.s action on a target cell as set forth in claim 16, wherein 
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the chemokine receptor is CCRl. 

34. 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 receptor is CCR2A or CCR2B. 

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

pharmaceutically acceptable c1-c, alkyl adcUtion salt as set forth in claim 1, 

wherein the compound is 4-((N-(2-amino...;_S-chlorobenzoyl)glycyl}atni.nomethyll-

1-(4-chlorobenzyl)piperidine. 

36. A compound, its pharmaceutically· acceptable acid addition salt or its 

pharmaceutically acceptable c1-c, alkyl addition salt as set forth in claim l, 

wherein the compound is 4-[(N-(2-amino-4,S~ 

difluorobenzoyl)glycyl}aminomethyl)-1~(4-chlorobenzyl)piperidine. 

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

pharmaceutically acceptable c1-C6 alkyl addition salt as set forth in claim 1, ·--· --- ---------· --- -

~herein the compound is 4- [{N- {2-amino-5-
~ .· .. 

trifluoromethylbenzoyl}glycyl}aminomethylJ-1-(4-chlorobenzyl)piperidine. 

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

pharmaceutically acceptable C1-C6 alkyl addition salt as set forth in claim 1, 

wherein the compound is 4-({N-(2-atni.no-S-

tri fl uoromethoxybenzoyl) glycyl} aminomethyl J -1- f 4-chlorobenzyl) piperidine. 

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

pharmaceutically acceptable C1-C6 alkyl addition salt as set· forth in claim 1, 

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

difluorobenzoyl)glycyl}aminomethylJ-1-(4-bromobenzyl)piperidine. 

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

pharmaceutically acceptable C1-C6 alkyl addition salt as set forth in claim l, 

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

trifluoromethylbenzoyl)qlycyl}aminomethyl]piperidine. 

41. A compound, its pharmaceutically acceptable acid addition salt o:r its 
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phaanaceutically accep6~~ie c 1-C& alkyl addition salt: is set forth in cl.aim 1, 

wherein the compound is 1-(3-amino-4-methoxybenzyl)-4-{{N-(2-amino-4,S­

difluorobenzoyl)glycyl}aminomethyl]piperidine. 

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

pharmaceutically acceptable c1-c, alkyl addition salt as set forth in claim 1, 

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

difluorobenzoyl)glycyl}aminomethyl]-l-{4-ch~oro-3-

5 (m.ethylamino)benzyl}piperidine. 

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

pharmaceutically acceptable C1-Cs alkyl addition salt as set forth in claim 1, 

wherein the compound is 4-[{N-(2-amino-S­

trifluoromethylbenzoyl)glycyl}aminomethyl]-1-(2-thioxo-2,3-dihydro-l,3-

5 benzoxazol-5-ylmethyl)piperidine. 

5 

5 

44. A conpound, its pharmaceutically acceptable acid addition salt or its 

pharmaceutically acceptable c 1-Ci; alkyl addition. salt as. set forth_;in .cl.aim l, ______ ·-···-· . __ _ 

wherein the compound is 3- [ .{ N- (2-amino-S-

trifl uoromethylbenzoyl) glycyl) amino) -1- ( 4-chlorobenzyl) pyrrolidine. 

45. A compound, its pha.z:maceutically acceptable acid addition salt or its 

pharmaceutically acceptable c1-c, alkyl addition salt as set forth in claim 1, 

wherein the compound is 3- { f N- (2-amino-5-

trifluoromethylbenzoyl) glycyl} amino}-1- ( 4-methoxybenzyl) pyrrolidine. 

46. A compound, its pharmaceuticall.y acceptable acid addition salt or its 

phaanaceutically acceptable C1-C& alkyl addition salt as set forth in claim 1, 

wherein the compound is 3-[{N-(2-amino-5-

trifluoromethylbenzoyl)glycylJaminoJ-1-(3,4-

5 methylenedioxybenzyl)pyrrolidine. 

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

pharmaceutically acceptable C1-C, alkyl addition salt as set forth in claim 1, 

wherein the compound is 3-[(N-(2-amino-S-

trifluoromethylbenzoyl}glycyl}amino]-l-(2, 3-dihydro-l-benzofuran-5-

5 ylmethyl)pyrrolidine. 
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48. A compound, its phariuaC:eutically acceptable acid addition salt or its 

pharmaceutically acceptable Ci-Cs alkyl addition salt as set forth in claim l, 

wherein the compound is 3-[{N-(2-amino-S­

trifluoromethylbenzoyl)glycyl}amino];.;.l-(4-methylthiobenzyl)pyrrolidine. 

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

pharmaceutically acceptable Ci-Cs alkyl addition salt as set. forth in claim l, 

wherein the compound is 3-[(N-(2-amino~s­

trifluoromethylbenzoyl)glycyl}amino)-1-(4-ethylbenzyl)pyrrolidine. 

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

pharmaceutical.ly acceptable Ci-C& alkyl addition salt as set forth in claim 1, 

wherein the compound is 3- [ { N.- (2-amino-5-

trifluoromethoxybenzoyl) glycyl.} amino] -l- ( 4-ethylbenzyl) pyrrolidine. 

51. A compound, its pharmaceutically acceptabl.e acid addition salt or its 

pharmaceutically acceptable ·ci-C& -alkyl addition- salt ,as -set . .forth .. in .claim .l.,·-··--·-· ........ --·-· __ _ 

wherein the compound is l-(3-amino~4-methoxybenzyl)-3-[{N-(2-amino-5-

trifluoromethylbenzoyl)glycyl}amino]pyrrolidine. 

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

pharmaceutically acceptab.le Ci;.;.c, alkyl addition salt as set forth in claim l, 

wherein the compound is 3-[{N-(2-amino-5-

trifluoromethylbenzoyl)glycyl}amino]-1-(4-chloro-3-

5 methylbenzyl)pyrrolidine. 

53. A compound, its pharmaceutically acceptab.le acid addition salt or its 

pharmaceutically acceptable C1-Cs a.lkyl addition salt as set forth in claim 1, 

wherein the compound is 3-[{N-(2-amino-5-

trif!uoromethylbenzoyl}glycyl}amino]-1-{4-hydroxy-3-

5 (methylamino)benzyl}pyrrolidine. 

54. A compound, its pharmaceutically acceptable acid addition sa.lt or its 

pharmaceutical.ly acceptab.le Ci-c, alkyl addition salt as set forth in claim 1, 

wherein the compound is 3-{{N-(2-amino-5-

trifluoromethylbenzoyl)glycyl}amino)-1-(1,3-benzoxazol-5-
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rin& and the phenyl grou~i;a.ca cycloalkyl group, C,-Ca ~i~atkenyl 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 C1-C6 

alkyl group, a C3-0; cycloalkyl group, a Ci-Cc; alkenyl group, a Ci-4 a1koxy group, a C,-Cr 

cycloalkyloxy group, a Ci-4 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 phenylsufonyl group, a 3-phenylureido group, a Ci-C, aJkanoyl group, a 4-C, 
alkoxycarbonyl group, a Ci-C, alkanoyloxy group. a Ci-C1 alkanoylamino group, a C2-C, N­

atkylcarbamoyl group, a C1-C6 alkylsulfonyl group, a phenylcarbamoyl group, a N,N-di (C1-

Q; alkyl) sulfamoyl group, an amino group, a mono (C1-CG alkyl) amino group, a di (Ci-4 

alkyl) amino group, a benzylamino group, a Ci-C, (alkoxycarbonyl) amino group, a C1-4 

(alkylsulfonyl) amino group, or a bis (C1-Ccs alkylsulfonyl) amino group, wherein the 

substituent for the phenyl group, C,-Cs cycloalkyl group, C,-Cs cycloalkenyl group, benzyl 

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

more of a h~logen atom, a cyano group, a hydroxy group, an amino group, a trifluoromethyl 

group, a C1-C6 alkyl group, a C1-C6 aJkoxy group, a C1-C6 alkyltbio group, a mono (C1-C6 

alkyl) amino group, or a di (C1-C.S alkyl) amino group, with the proviso that when k = 2, m = 
2, n = 0, and the phenyl group in R1 is not substituted, C1-C6 alkyl group as a substituent for 

the phenyl group, C,-Cs cycloalkyl group, C3-C: cycloalkenyl group, benzyl group, aromatic 

heterocyclic group, or condensed ring in R6 is not substituted with an amino group and R6 is 

not a benzyl group. 

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

pharmaceutically acceptable CrC6 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 acceptallle C1-C6 alkyl addition salt as set forth in claim 2, wherein n = 0 in 

the above formula (1). 
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4. A compound, its pharmaceutically acceptable acid addition salt or its 

phatmaceutically 8cceptable C1-Q; alkyl addition salt as set forth in claim 1, wherein k = 0, 

m == 3 and n = · 1 in the above formula (I). 

S. A compound, its pharmaceutically · acceptable acid addition salt or its 

pharmaceutically acceptable C1-Ctt alkyl addition salt as set forth in claim 1, wherein k = 1 

and m = 3 in the above formula (I). 
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