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This invention relates to novel cyclic amine derivatives. 

This invention also relates to chemokine receptor antagonists that may 

be effective as a therapeutic agent and/or preventive agent for diseases such 

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

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

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

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

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

such as monocytes and lyrr.phocytes, play a major role in the initiation, 

15 progression or maintenance of the disease. 

Description of related art 

Chemokines are a group of infla:runatory/immunomodulatory polypeptide 

factors which have a molecular weight of 6-15 kD and are produced by a variety 

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 ~­

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 pro~ein-la/~), MCP-1 (abbreviation for rnonocyte 

30 chemoattractant protein-1), and RANTES (abbreviation for regulated upon 

activation, normal T-cell expressed and secreted). There also exist chemokines 

which do not fall into either chemokine subfamily. They are lymphotactin, which 

has only two cysteines and defines the C chemokine, and fractalkine that has 

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

35 are separated by three amino acids and hence defines CX3C chemokine. These 

chemokines promote chernotaxis, cell r..igratio:i, increase the expression of 

cellular adhesion molecules such as integrins, and cellula: 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, !\,,et al., The Chemokine Facts 

Book, Academic l?ress, 1997; Chemoattractant Ligand and Their Receptors, Horuk, 

5 R., Ed., CRC Press, 1996; War:d, G.W., et al., Bioche:n. J,, 1998, 333, 457; Luster, 

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

Rollins, B.J., Blood, 1997, 90, 909;Alam, R., J.AllergyClin. Immunol., 1997, 

99, 273; Hancod:, W.W., Arn. J. Pathol., 1996, 148, 681; 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, 146, 1287; Schall, T.J., 

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

Biotechnology, 1993, 11, 676). 

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

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

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 eosincphiles (see for example, Rot, 

A., et al., J. Exp. Med., 1992, 176, 1489), chemotaxis of natural killer cells 

(see for example, Maghazachi, A.A., et al., J. Immunol., 1994, 153, 4969), 

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

20 153, 4721), and osteoclast differentiation (see for exalT'.ple, Kukita, T., et al., 

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

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

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

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

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

D.M., et al., Blood, 1991, 79, 914; Broxmeyer, H.E., et al., Blood, 1990, 76, 

11101. 

With respect to the activity of HIP-la in vivo and its role in the 

pathogenesis of disease, it has been reported that it is a py:ogen in rabbits 

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

injection into mouse foot pads results in an inflam.~atory reaction such as 

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

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

an inhibitory effect or a therapeutic effect in animal r..odels of qranuloma (see 

35 for exa=:i::>le Lukacs, N.W., et al., J. Exp. Med., 1993, 177, 1551), asthma (see 

for exa:-:.ple Lukacs, N.W., et al., Eur. J. Imrnunol., 1995, 25, 245; Lukacs, N.W., 

et al., J. Immunol., 1997, lSB, 4398), multiple sclerosis (see fc: example Karpus, 
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W.J., et al., J. !mmunol., 1995, 155, 5003; Karpup, W.J., et al., J. Leukoc. 

Biol., 1997, 62, 681), idiopathic pulmonary fibrosis (see for example Smith, 

R.E., et al., J, Immunol., 1994, 153, 4704; Smith, R.E., Biol. Signals, 1996, 

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

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

rheumatoid arthritis (see for example Kasarna, T., et al., J. Cl in. Invest., 1995, 

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

are inhibited in mice with a disrupted MIP-la gene (see for exa~ple cook, D.N. 

et al., Science, 1995, 269, 1583; Tu:npey, 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. Immunol., 1993, 151, 2852 l, hypersensitivity pneurnoni tis (see for example 

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

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

15 meningitis (see for example Lahrtz, F., et al., J. Neuroir.:nunol., 1998, 85, 33), 

and chronic inflammation of muscle (see for example Adams, E.M., et al., Proc. 

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

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

the initiation, progression and maintenance of resulting inflammatory response. 

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 

migratiqn and cell adhesion of rnonocytes (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. Immunol., 1989, 142, 1956; Rollins, B.J., et 

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

1991, 78, 1112; Jiang, 'l., et al., J. Immunol., 1992, H8, 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 exa~ple Loetscher, P., et al., FASEB J., 1994, 8, 1055) and natural killer 

cells (see for example Loetscher, P., et al., J. Imr:lunol., 1996, 156, 322; Allavena, 

P., et al., Eur. J. !m.~unol., 1994, 24, 3233), as well as mediating histamine 

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

69, 723; Bischoff, s.c., et al., J. Exp. Med., 1992, 175, 1271; Kuna, P., et 

35 al., J. Exp. Med., 1992, 175, 4891. 

In addition, high expression of MCP-1 has been re?orted in diseases where 

accumulation of rnonocyte/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. l?athol., 1993, 24, 534; Yla-Herttuala, s., et al., Proc. 

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

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

1992, 90, 772; AJ.:ahoshi, T., et al., Arthritis Rheum., 1993, 36, 762; Robinson, 

E., et al., Clin. Exp. Immunol., 101, 398), nephritis (see for example Noris, 

M., et al., Lab. Invest., 1995, 73, 804; Wada, T., at al., Kid~ey 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., 1998, 12, l; 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. 

Imrnunol., 1997, 7, 254; Stephene, T.H., Ar;.. J. Respir. Crit. Care Med., 1997, 

15 156, 1377; Sousa, A. R., et al., Am. J. Respir. Cell Mo!. Biol., 1994, 10, 142), 

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

86, 20), psoriasis (see for example Gillitzer, R., et al., J. Invest. Dermatol., 

1993, 101, 127), inflammatory bowel disease (see for example Grimm, M.C., et 

al., J, Leukoc. Biol., 1996, 59, 804.; Reinecker, H.C., etal., Gastroenterology, 

20 1995, 106, 40), myocarditis (see for example Seine, 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, P..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., Arn. J. Pathol., 1998, 152, 423), viral 

meningitis (seeforexampleLahrtz, F., etal., Eur. J. Imrnunol., 1997, 27, 2484), 

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

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

3569) . Furthermore, anti-MCP-1 antibody has been reported to show an inhibitory 

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

forexar:ipleSchimmer, R.C., etal., J. Inununol., 1998, 160, 1466; Schrier, D.J., 

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

multiple sclerosis (see for example Karpus, W.J., et al., J, LeuJ.:oc. Biol., 1997, 

62, 681), nephritis (see for example Lloyd, C.H., 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 for example Guzma:-., L.A., et al., 
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Circulation, 1993, 88 (suppl.), I-371), delayed ty~e hypersensitivity (see for 

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

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

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

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 monocytes and lymphocytes, such as 

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

nephritis (nephropathy), multiple sclerosis, pulr.:.onary fibrosis, rnyocarditis, 

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

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

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

20 Dis., 1998, 31, 1065; Lloyd, c., etal., 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, and 

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

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

chemokine receptors (CXCR1-CXCR5) and eight CC chemokine receptors (CCR1-CCR8) 

30 have been identified. For example IL-8 is a liga:-id 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.H., 

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

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

35 et al., Biochem. Biophys. Res. Com:nun., 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.H., Anpual Review of Immunology, 

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

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

Med., 1997, 185, 1959; Gerard, C., et al., J. Clin. Invest., 1597, 100, 2022), 

5 and that recruitment of macrophages and formation of atherosclerotic lesion 

decreased in CCR2-deficient mice (see Boring, L., et al., Nature, 1998, 394, 

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

T., et al., J. E.xp. Med., 1997, 186, 1757; Boring, L., et al., J. Clin. Invest., 

1997, 100, 2552). Therefore, compound which inhibit the bindi~g of chernokines 

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 MCl?-1 on the target cells, but there are nc:i drugs known to have 

such effects. 

The cyclic amine derivatives provided by the present ir.vention is quite 

15 novel. Recently, it has been reported that the diphenylmethane derivatives 

(W09724325; Hesselgesser, J., et al., J. Biol. Chern., 1995, 273, 15687), 

piperidine derivatives (JP9-249566), imidazobenzodiazepine derivatives 

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

cyclic amino group (W09804554), phenothiazine derivatives (Bright, c., et al., 

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

benzirnidazole derivatives (W09806703), distarnycin analogues (Howard, O.M.Z., 

et al., J. Med. Chem., 1998, 41, 2184), bis-acridine derivatives (W09830218), 

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

piperazines (W09825617), aminoquinoline derivatives (W09827815), 3-

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

and other small molecules (W09744329; W09802151; W09804SS4) 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 recep:ors 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 chernokines such as MI P-la and/or MCP-1. 

It is an additional object of the present invention tc propose a method 
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for the treatment of diseases for which the binding.of chemol<ines such as MIP-la 

and/or MCP-1 to the receptor on the target cell is one of the causes. 

As a result of intensive studies, the present inventors discovered that 

a cyclic amine derivative having a arylalkyl group, its pharmaceutically 

5 acceptable C1-C; alkyl addition salt or its phar~aceutically acceptable acid 

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

such as MI!?-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-C0 alkyl addition salt thereof (Invention 1), 

wherein R1 is a phenyl group, a CJ-c? cycloalkyl group, or an aromatic 

heterocyclic group having l-3 heteroatorns selected fro~ 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 l-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, C:i-C? 

cycloalkyl group, aromatic heterocyclic group, or condensed ring may be 

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

a nitro group, a carboxy group, a carbarnoyl grou?, a C1-C6 alkyl group, a C;.-Ca 

25 cycloalkyl group, a C:-C0 alkenyl group, a c1 -c~ alkoxy group, a C1 -C~ alkylthio 

group, a C;-C~ alkylene group, a Cz-C~ alkylenoxy grou?, a C1-C:. alkylenedioxy 

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

benzyloxy group, a benzoylamino group, a C:-C: alkanoyl group, a C~-C: 

alkoxycarbonyl group, a C:-C· alkanoyloxy group, a C:-Ci alka~oylamino group, 

30 a C:-C· N-alkylcarbamoyl group, a C4-C: .N-cycloalkylcarbarnoyl group, a Ci-Ce 

alkylsulfonyl g:oup, a C;-C? (alkoxycarbonyl)methyl group, a N-phenylcarbamoyl 

group, a piperidinocarbonyl group, a morp~olinocarbonyl 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 
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group, a mono(C1 -C~ alkyl) amino group, or a di (C1-C: alkyl)amir.o group, wherein 

the substituent for the phenyl group, CrCt cycloalkyl g:oup, aromatic 

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

of a halogen atom, a hydroxy group, an a::Uno group, a trifluo:omethyl group, 

5 a c1-C.: alkyl group, o: a C!-C; alkoxy group; 

10 

R: is a hydrogen atom, a C1-C; alkyl group, a C:-C; alko:-:ycarbonyl group, 

a hydroxy group, or a phenyl group, in which the Ci-C• alkyl or phenyl group may 

be substituted with one or more of a haloge:-i atom, a hyd!'oxy gro:..:p, a c1-c£ alkyl 

group, or a C1-C; alkoxy group, and when j = 0, R1 is r.ot a r.:_.:droxy group; 

j represents an integer of 0-2; 

k represents an integer of 0-2; 

m represents an integer of 2-4; 

n represents 0 or 1; 

R: is a hydroge:i atom or a C!-c, alkyl group optionally .substituted with 

15 one or two phenyl groups each of which r..ay be substituted wit:: one or more of 

a halogen atom, a hydroxy group, a Cz-C,; alkyl group, or a C1-:,. alkoxy group; 

R~ and R~ are the same or different from each other and are a hydrogen 

atom, a hydroxy group, a phenyl group, or a C1-C,; alkyl group, in which the c1-c6 

alkyl group is optionally substituted with one or more of a haloge:i atom, a hydroxy 

20 group, a cyano group, a nitro group, a carboxy group, a carbamoyl g:oup, a mercapto 

group, a guanidino group, a C;-Cs cycloalkyl group, a C:-C; alkcxy group, a C1-c6 

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

halogen atom, a hydro:<y group, a Ci-C.; alkyl group, a Ci-C.; alkoxy group, or a 

benzylo:<y group, a phenoxy group, a benzyloxy group, a benzyloxycarbonyl group, 

25 a C:-c, alkanoyl group, a C:-C• alkoxycarbonyl group, a C:-C; alkanoyloxy group, 

a C:-C• alkanoylamino g:oup, a C:-C· N-alkylcarbamoyl group, a C:-C; alkylsulfonyl 

group, an amino group, a mono (C 1 -C~ alkyl) amino group, a di (C:-C~ alkyl) amino 

group, or an aro::1atic l":ete.rocyclic group having 1-3 of heteroatc::is selected from 

the group consisting of an oxygen atom, a sulfur atom, a nit:ogen atom, or a 

30 co:':lbination thereof and optionally condensed with benzene ring, or R~ and R!· taken 

together form a 3 to 6 membered cyclic r.ydrocarbon; 

p represents 0 or l; 

q represents C or 1; 

G is a group represented by -co-, -so.-, -co-o-, -N:::.-co-, -CO-NR·-, 

35 -NH-CO-NH-, -NH-CS-NH-, -NR. -SO::-, -SO:-N:\·-, -NH-C0-0-, or -C-CO-NH-, wherein 

R. is a hydrogen atom o: a c!-c~ alkyl group, or R1 taken together 1-·ith R! represents 

C:-C~ alkylene group; 
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R' i:s a. phenyl qroup, a. CrCa cycloalkyl group, a CrC; cyclodkenyl g.roup, 

a benzyl qrou.;;:i, or an aro::-.atic heterocyclic:: ;ro1.:.p ha.vin~ l-3 hete::cato::-.s selected 

from tho Qroup co~si~tir.q of an oxygen ato~, a ~ulfur a.tom, a nitrogen ~t~n! 

or a c::oEt'.bination thereof, in which the phenyl, ben:yl, oi: a.ro1::u1<:ic hetcrocyclic 

5 group may be condcn$ed with a benzece ring or ac ~rc~a~!c hec~rocyclic group 

having 1-3 hete.ro~torns selected fro~ eha group con$istinq of an oxygen aton, 

a sulfur atom, n r.lt:roqen e.t.o;;., o.c e combir.at:ion thereof, to :orra a condensed 

.ring, and the phenyl ;roup, C>-C~ cycloalkyl group, C3-:, cyclc~lk~nyl 9rcup, 

ban~yl Cjlroup, aro:r.L!.tic hctc.cocyclic .;rqup, o.: condensed .dng rn~y be su'.::>stituted 

10 with one or rr.ot1:1 o! a halogen atom, a hyc!.roxy g.roup, a r..er.capto 9roup, a cyanc 

group, a nitre group, a thiocyanate group, a cai:boxy 9ro1.:.p, a ca~ba~oyl group, 

s. t.rifluoron-.ethyl ~p:oup, ~ C1-Cs alkyl qroup, a c,,-c5 c:clcci.li:yl 9.roup, a Cz­

c, alkenyl. gi:oup, ~ c 1-c, alkcx~· group, a c,,-c, cycloalkyl.oxy group, a c 1-c« 

aikylthio qrou~, a C~-C3 alkyle~edioxy group, a phenyl ~.::ou~, a phenoxy group, 

15 .:!. phen~·la.mino group, a benzyl group, a b~ntoyl qroup, a phe:i.y.lsulfinyl gz:oup, 

a f-henylsulfonyl. ~roup, a 3-phe.nyl1.lreido g.::oup, a Cz-C1 elkanoyl group, .a c2-c, 
alkoxycai=bo:nyl group, a C:-C1 alJ.:anoyloxy group, a C2-C1 alka::-.oyla.rnir.o group, 

A C1-Ci N-alk::i•lca.rba.."UO:tl 9roup, a C!-c, 2U:yls1.llfcnyl groU,? 1 a phenylctirb~oyl 

group, a N, N-di (C1-Cs alkyl) ::ulianioyl g.t'ol.!p, a.."'l am.i::'lo c;roup, a rr.ono (C1-c, 
20 ~lkyl) ua.ino 9roup, a di (C1-c, alkyl) ami.no group, a ben:yleJI\ino group, a Cz-C.i 

(alJ:ol<ycarbooyl) ar'l.ino group, a Cz.-Cf (alkylsulfoni'l) a.mir..o qrou~, or e. bis {C1-C6 

alkylsuJ.fonylJ ainino 9'roup, ·Wht.:-eit"I the sub:itituent for the phc:iyl g::oup, c1-Cs 

cycloalkyl q ~oup, Cr Ce ~ycl.oalkenyl q roup, ben -zyl gi::oup, aroma ti.e. hete rocyclic 

lj1roup, or condensed ring is optionally substituted with one. o:: r.ore of a ha.logcn 

25 atoM, a cy~no group, ~ hydroxy g=oup, an a.ndno group, trifiµoromethyl g~oup 1 
a c 1-c, alkyl group, .a C:;i.-Cc a1koxy grol.lp,. ~ C1-C5 tlkyl.t:..~io group, a. nono (C1-C1 

all::yll runi.no qroup, or a. di (C1-C• alkyl) amino q.t:oup with th!! prcviso tlut when 

k ... 2, m = 2, n = O, a..nd R' is L"l unsubseituted. phenyl i;~oup, then 

1) c 1-c6 tlk~l gro1,tp e.s a. 8ulnrt1tuent f.o;; the ph~"1J"l group, Cs-Cs C}'elodk~·l group, 

c,-c, cycloaU:enyl ;rol.lp, ben2yl qroup, ar0tr.atic hete.::oc:yclic grol.!?1 or condeMad 

rinq in R' is not sub:stitui:ad with a.-ninCl qroup, and 

2) R' is not A ben:yl grou;:i. 

9 
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1'.lso the present. inv~"'ltion is a rnc.thod oE inhibitir.9 the b:!.nditlg of a 

ch~~okinc to the recep:or o! a target cell and/o: it~ ac~ion on a ta.rqe~ eell 

usin~ a pharn"..aceut:."f.cal preparation containing a thera.:;:>eutically effective ar.ioU:lt 

of a. co1r1po\lnd .z:cprcsented by th• abova fon.lula. (I), e. pham.aceutica.lly a.cce:ptable 

a.cid additioa sa.lc thereof', o:: a phatmac:'lutic:alJ.y "-O::Ce?t~le cl-Ct alkyl addition 

~alt thereof (I.r.vc~tiQn 2), 

Herc, the compo1.1nd ::eprcscntcd by the a.bovu for::-.ula. (I) hava aet:.ivici.es 

t.o inhibit t.he bind.inc; of c:hemokil'\<£.S such as MIP-lo. ar.d/or Y.Ci:'-l. il.nd the like 
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to the receptor of a target cell and acti vitie~ to inhibit physiological 

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

like. 

5 Description of the Preferred Embodiments 

(l) On Inve:ition l 

In the above formula (I) I R1 is a phenyl group, a c~-Ca cycloalkyl group, 

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

10 consisting of an oxygen atorr., a sulfur ato:n, a 1".itrogen atom, or a combination 

thereof, in which the phenyl or aromatic heterocyclic group ~ay 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 sulfu.r atom, a nitrogen 

atom, or a corr.bination thereof, to form a condensed rir.g, and the phenyl group, 

15 c3-c2 cycloalkyl group, aro~atic heterocyclic group, or condensed ring may be 

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

a ni tro group, a carboxy group, a carbamoyl group, a C1-Ct: alkyl group, a c,-c3 

cycloalkyl gro:.ip, a C:-~6 alkenyl group, a C1-C.; alkoxy group, a c1-c, alkylthio 

group, a C:.-C~ alkylene group, a C:-C4 alkylenoxy grol.!p, a Ci-C~ 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 grou?, a C,:-C7 

alkoxycarbonyl group, a C:-C- alkanoyloxy group, a C:-C· alka:-ioylamino group, 

a C:-C~ N-alkylcarba~oyl group, a C4-Cf N-cycloalkylcarbamoyl group, a c 1-C.; 

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

group, a mono (C:-Cc alkyl) amino group, or a di (C 1-C; alkyl l a::-.ino group. 

30 The "C:-C; cycloalkyl group" for R1 means a cyclic alkyl group such as 

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

group, specifically including a cyclopropyl, cyclopentyl, and cyclohexyl group. 

The "a:ornatic heterocyclic group having l-3 heteroato~s selected from 

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

35 corr.binat.ion thereof" for Rt is specifically, for e>:ample, thienyl, furyl, 

pyrrolyl, imidazolyl, pyrazolyl, oxazolyl, isoxa:olyl, thiazolyl, isothiazolyl, 

pyridyl, pyril':lidinyl, triazinyl, triazolyl, ox!diazolyl (furazanyll, 

1 0 
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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 heteroatcms 

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

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

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

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

naphthyl, indolyl, benzofuranyl, benzothienyl, quinolyl, benzimidazolyl, 

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 !or Rl. 

The "halogen atom" as a substituent for the phenyl group, cl-c~ cycloalkyl 

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

atom, chlorine atom, bromine atom, and iodine atom, suitably including a fluorine 

atom, chlorine atom, and bromine atom. 

The "C1-C.; alkyl group" as a substituent for Rl means a C1-c, straight-chain 

20 or a branched alkyl group such as a methyl, ethyl, n-pro?yl, n-butyl, n-pentyl, 

25 

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

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

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

and isopropyl group. 

The "c,-c, cycloalkyl group" as a substituent for R1 is the same as defined 

for the afore:r.entioned "C:,-C: cycloalkyl group" for R', where the same examples 

can be given for the preferred specific examples. 

The "C:-C; alkenyl group" as a substituent for R! means a C:-Cr. 

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, ar.d the like, suitably specifically including a vinyl and 

2-rnethyl-1-propenyl group. 

The "C:-C.; alko:-:y group" as a substituent: for R: means group consisting 

o! the aforementioned c 1-c~ alkyl group and oxy group, specifically, for example, 

35 a methoxy and ethoxy group. 

The "C:-C~ alkylthio group" as a substituent for R: means group consisting 

of the aforemer:tionec! C1-C.; alkyl group and thio group, specifically, for exar..ple, 

l ] 
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The "C;-C~ alkylene group" as a substituent for R1 means the C,;-C~ divalent 

alkylene group such as a trimethylene, tetramethylene, pentamethylene, and 

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

5 tetramethylene group. 

The "C:-C, alkylenoxy group" as a substituent for R1 means group consisting 

of the aforementioned C:-C~ divalent alkylene group and oxy group such as a 

ethylenoxy (-CH~CH:O-J, trimethylenoxy (-CH:CH~CH:O-), tet:amethylenoxy (­

CHzCHzCHzCH~O-), and 1, 1-dimethylethyleno;.ty (-CH:C (CHJ) :0-) g rcup, specifically, 

10 for example, a ethylenoxy and trirnethylenoxy group. 

The "C1-C;, alkylenedioxy group" as a subs ti tuent for R1 means group 

consisting of C1-C; c!ivalent alkylene group and two oxy groups such as a 

r.iethylenedioxy (-OCH:O-), ethylenedioxy (-OCHzCH:O-J, trfr:ethylenedioxy (­

OCH2CH2CH:O-, and propylenedioxy (-OCH 2CH (CH~) 0-) g:oup, specifically, for 

15 example, a methylenedioxy and ethylenedioxy group. 

The alkanoyl group 11 as a substitue:1t for R1 means C·-C-
- I 

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

pe:-itanoyl, hexanoyl, heptanoyl, isobutyryl, 3-methylbutanoyl, 2-methylbutanoyl, 

pivaloyl, 4-methylpentanoyl, 3, 3-dimethylbutanoyl, 5-r::ethylhexanoyl group, and 

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

The "C:-C' alkoxycarbonyl group" as a subs ti tuent for R1 neans group 

consisting of the aforementioned C 1 -C~ alkoY.y group and carbonyl group, preferably 

and specifically for example, a rr.ethoxycarbonyl and ethoxycarbonyl group. 

The "C:-C; alkanoyloxy group" as a substiti.:ent fo: Rl r..eans group 

25 consisting of the aforementioned C,:-C· alkanoyl group and oxy grcup, specifically, 

for e>:a:nple, an acetyloxy group. 

The "C:-C' alkanoyla:nino group" as a subs ti tuent fo: R1 r:ieans group 

consisting of the aforementioned C:-C· alkanoyl group a:i.d amino group, 

specifically, for e:-:ample, an acetylamino group. 

30 The "C:-C· N-alkylcarbamoyl group" as a substituent for R1 r..eans group 

consisting of the aforementioned c1-C; alkyl group and carbar::oyl group, 

specifically, for exa:nple, a N-methylcarbamoyl and N-ethylcarbamoyl group. 

The "CcC~ N-cycloalkylcarbamoyl group" as a substituer.: for R1 r..eans group 

consisting of the aforementioned C;-C; cycloalkyl group anci carba~oyl group, 

35 specifically, for example, a N-cyclopentylcarba:noyl and N-cy.:lohe>:ylcarbar:ioyl 

group. 

The "C1-C.; alkylsulfonyl group" as a substituent f~r R: r::eans group 

12 
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consisting of the aforementioned C1-C; alkyl group an!=! sulfonyl group, preferably 

and specifically, for example, a methylsulfonyl group. 

The "Cl-cl (alkcxycarbonyl)~ethyl group,, as a substituent for R1 means 

group cons is ting of the aforementioned C:-C; alkoxyca rbonyl group and methyl group, 

5 preferably and specifically for e:-:ample, a (methcxycarbonyl) methyl and 

(ethoxycarbonyllmethyl group. 

The •mc~o(C1-Ci alkyl)amino group,, as a substituent for R1 means amino 

group substituted with one of the aforementioned Ci-Cc alkyl group, preferably 

and specifically, for example, a methyla~ino and ethyl amino group. 

10 The "di (C 1-Cs alkyl) amino group" as a substituent for R1 l':leans amino g.roup 

15 

substituted wit~ the sa~e or different t~o Ci-C• alkyl group aforementioned, 
' 

preferably and specifically, for example, a dirnethyla::-.ino,' diethylamino, and 

N-ethyl-N-meth~1lamino group. 

A:nong them, a halogen atom, a hydroxy group, a C:-C.; alkyl group, a C:-Cl 

a'lkenyl group, a C1-C,; alkoxy group, a C1-C• alkylthio g:oup, a C:-C4 alkylenoxy 

group, a methylenedio;.:y group, a N-phenylcarbamoyl group, an amino group, a 

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

a preferred speci fie example for substituent for t:.e phenyl group, C:,-C2 

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

Furthermore above substituent for the phenyl group, C:-C: cycloalkyl group, 

aromatic heterocyclic group, or condensed ring in R~ are optionally substituted 

with one or r..ore of a halogen atom, a hydroxy gro:.:p, an amino group, a 

25 trifluoro:nethyl group, a C1-C.; alkyl group, or a C1-Cc alkoxy group. The halogen 

30 

atom, c1-C.; alkyl group, and C!-c~ alkoxy group are the same as defined for the 

aforeme:itioned substituents for the phenyl group, C;.-C::; cycloalkyl group, 

aromatic heterocyclic group, or condensed ring in R1
, a:-.d the same examples can 

be listed as preferred specific examples. 

In the above formula (I), R: represents a hydrogen ato:n, a C!-C.; alkyl 

gi:oup, a C:-C· alkoxycarbonyl group, a hydroxy group, or a phenyl group, in which 

the C1-C; alkyl or phe:1yl group may be substituted with one or r.1ore of a halogen 

atom, a hydroxy group, a C1-C.: alkyl group, or a C1-C.; alkoxy group, and ...,.hen 

35 j = 0, R: is not a hydroxy group. 

The c1-C; alk)•l group and C:-C· alkoxycarbonyl group for R· are the same 

as defined for the aforementioned substituent for the phenyl group, C;.-C~ 

13 
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cycloalkyl group, aromatic heterocyclic group, o: ~ondensed ring in R1, and the 

same exa~ples can be listed as preferred specific exa::iples. 

The halogen atom, C1-C~ alkyl group, and C1-C.; alkoxy 9ro1.:? as substitue:lts 

for the C 1 -C~ alkyl or phenyl group in R: are the sa::ie as defined for the 

5 aforemer:tioned substituent for the phenyl group, C;-c., cycloalkyl group, aromatic 

heterocyclic group, or condensed ring in R1
, and the same e:<amples can be listed 

as preferred specific examples . 

10 

. ?..r:tong the:n, a hydrogen ato;:i is a prefer:ed specific example for R'. 

I:1 the above formula (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 .:.ntege.:: of 0-2 and m represents 

an integer of 2-4. It is preferred to use a 2-s1.:::istituted py.::rolidine in which 

15 k is O and m is 3, a 3-substituted pyrrolidine in which k is 1 and m is 2, a 

3-substituted piperidine in which k is 1 and m is 3, a 4-substituted piperidine 

in which k is 2 and m is 2, or 3-substituted hexahydroazepine in which k is 1 

and m is 4.. 

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

Especially, 3-amidopyrrolidines in which k is 1, m is 2, and n is 0 and 

4-(amido~ethyl)piperidines in which k is 2 , mis 2, and n is 1 can be listed 

as a particularly preferred example. 

R. in the above formula (I) represents a hydrogen ato:n or a c1-c! alkyl 

25 group optionally substituted with one or two phenyl groups each of which rnay 

be substituted with one or more of a halogen ator.1, a hyc!:oxy group, a C1-Ci.; alkyl 

group, or a C1-C-: alkoxy group. 

The C 1 -C~ alkyl group for R: is the sa:ne as defined for the afore:nentioned 

substituents for the phenyl group, C;-Ca cycloalkyl group, arorr.atic heterocyclic 

30 group, or condensed ring in R:, specifically, for example, a r::ethyl, ethyl and 

propyl group. 

The halogen atom, C1-C.; alkyl group, and cl-c~ alkcxy groi.:p as substituents 

for the phenyl group, which is a subs ti tuent for c 1-C; alkyl group in R~, are 

the sa~e as defined for the aforenentioned subs:ituen:s for the phenyl group, 

35 C:-Cz cycloalkyl group, aromatic heterocyclic group, or conc!ensed ring in R1
, 

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

;..11ong them, a hydrogen ato:n is a prefe::ed specific example for R .. 
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In the a:,ove formula (I), R" and R' are tr.e same or different from each 

other and are a hydroge:l atom, a hyd.r:oxy group, a phenyl group, or a C:-C~ alkyl 

group, in which ::he C1-C~ alkyl group is opt:ionally substituted v:ith one or more 

5 of a halogen ato:r:, a hydroxy group, a cyano group, a nitz:o group, a caz:boxy group, 

a caz:bamoyl group, a mercapto group, a guanidino g.r:oup, a cl-C; cycloalkyl group, 

a C:-Ce alkoxy group, a C1-C6 alkylthio group, a phenyl group optio:-:ally substituted 

with one or more of a halogen atom, a hydroxy grocp, a C1-CG alkyl group, a c1-C.; 

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

10 benzyloxycarbo:iyl group, a C:-C1 alkanoyl group, a C:-C· alko:-:ycarbonyl group, 

a Cz-C7 alkanoyloxy group, a C:-C1 alkanoylarnino group, a C~-C 7 N-alkylcarbamoyl 

group, a C:-C.; alkylsul fonyl group, an amino group, a mono (C1-C 6" alkyl) amino group, 

a di (C 1-C; alkyl) amino group, or an aromat:ic heterocyclic group having 1-3 of 

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

15 a nitroge:1 a tor::, or a combination thereof and optionally condensed with benzene 

ring, or R~ and R~ taken together form a 3 to 6 membered cyclic hydrocarbon. 

The C1-C.; alkyl group for R~ and R~ is the sa:ne as defined for the 

aforementioned substituent for the phenyl group, C;-C3 cycloalkyl group, aromatic 

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

20 as preferred specific examples. 

The halogen ato::\, C 1-C.; alkoxy group, C1-C.; alkyl thio group, C:-C- alkanoyl 

group, C:-C- al~:oxycarbonyl group, C:-C7 alkanoyloxy group, C;-C· alkanoylamino 

group, C:-C: 1:-alkylcarbamoyl group, Cl-C:. alkylsulfonyl group, mono (C1-C0 

alkyl) amino group, and di(C1-C.; alkyl) amino group as a substit1.:ent for the c1-C;. 

25 alkyl group in Ri and R~ are the same as defined for the aforementioned substituent 

for the phenyl group, C;-C3 cycloalkyl group, aromatic heterocyclic group, or 

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

examples. 

The c3-c! cycloalkyl group and aro~atic heterocyclic group having 1-3 

30 heteroatoms selected from the group consisting o! an oxygen atc::i, a sulfur atom, 

a nitrogen ato:n, or a combination thereof as substituent for the Ci-C.; alkyl group 

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

the same examples can be listed as preferred specific examples. 

The halogen atom, c 1-c~ alkyl group, and C1-C.; alkoxy gro1.:p for the 

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

in R4 and R~ are the same as defined for the afore:nentioned su'.::lsti tue:it for the 

phenyl group, C·-C! cycloalkyl group, aro:natic heterocydic group, o: conde!'lsed 

15 
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ring in Rl, and the sa::ie exar::?les can be listed as P.referred specific examples. 

The "3 to 6 merr.bered cyclic hydrocarbon" consisting o! R~, R~, and the 

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

cyclohexane. 

.t.'Tlong them, a hydrogen atom and a C1-C• alkyl g:oup ca:'l be listed as a 

preferred specific exa!':'tple for R4 and R!-. 

In the above formula {I), p represents 0 or· l, and q re?resents O or 1. 

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

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

co-o-, -NR;-co-, -co-!JR- - , -NH-co-NH-, -NH-CS-NH-, -NR;-sb:-, -so~-NR;-, -NH­

co-o-, or -o-co-NH-, wherein R is a hydrogen atom or a C1-C;. alkyl group, or 

R: taken together with R~· re?resents a C:-C~ alkylene group. 

15 In the above fo:mula, -co- means a carbonyl grou?, -SO;- means a sulfonyl 

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

fo:: example,' those .re?resented by the formula -NR:-co- and -NH-CO-NH-. 

The c1-C,; alkyl group for R; are the same as defined for the aforementioned 

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

20 group, or condensed ring in R!, and the sar..e e>:a;:;".ples can be listed as preferred 

S?ecific examples. 

The "C:-C~ alkylene group" consisting of R! and R: rr.eans c~-c!. straight-chain 

or branched alkylene g:oup such as a methylene, ethylene, propylene, trimethylene, 

tetrarnethylene, 1-methyltrimethylene:, pentarnethylene group, and the like, 

25 suitably and specifically including a ethylene, trimethylene and tetramethylene 

group • 

. ~ hydrogen a tc:n is a preferred specific example for R . 

In the above formula (I), R0 is a phenyl group, a c~-C; cycloalkyl group, 

30 a C:-C2 cycloalkenyl group, a benzyl group, or an aro~atic heterocyclic group 

having 1-3 heteroatc~s selected from the grou? consisting o: an oxygen atom, 

a sulfur atom, a nitrogen atom, or a combination there.:>f, in w!iich the phenyl, 

be:izyl, or aro:natic heterocyclic group rr.ay be condensed with a benzene ring or 

a:i aromatic heterocyclic group having 1-3 hete:oatoms selected fro~ the group 

35 consistir.g of an oxy;en atc::i, a sulfur atom, a nitrogen atom, or a combination 

thereof, to form a co~densed ring, and the phenyl group, C:,-c, cycloalkyl group, 

C;-Ct cycloalke:iyl group, benzyl group, aromatic hetero.:i•clic group, o: condensed 
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ring may be substituted with one or more of a halpgen atom, a hydroxy group, 

a rnercapto group, a cyano group, a nitro group, a thiocyanato group, a carboxy 

group, a carbamoyl group, a trifluoromethyl group, a Ci-C 6 alkyl group, a c~-C,; 

cycloalkyl group, a C:-C• alkenyl group, a c1-c, alkoxy gro:.:?, a C;.-Ce cycloalJ.:yloxy 

5 group, a C1-C,; alkylthio group, a Ci-C; alkylenedioxy group, a phenyl group, a 

phenoxy group, a phe~ylamino group, a benzyl group, a benzoyl group, a 

phenylsulfinyl group, a phenylsulfonyl group, a 3-phenylureido group, a C:­

C; alkanoyl grou?, a C:-C1 alko:-:ycarbonyl group, a C:-C; alkanoyloxy group, a C:-c, 

alkanoyla::lino g:oup, a C:-C• N-alkylcarbamoyl group, a C1-C6 alkylsulfonyl group, 

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

a rnono (C 1-C,; alkyl) amir:.o group, a di (C1-C6 alkyl) amino gro:.:p, a benzylarnino group, 

a C:-C~ (aU:o>:ycarbonyl) amino group, a C1-C;; (alkylsulfonyl) a::tino group, or a 

bis (C 1-C; alkylsulfonyl) amino group. 

15 The C:.-c. cycloalkyl group, aromatic heterocyclic group having 1-3 

heteroato:ns selected f:om the group consisting of an oxy;en ato::i, a sulfur atom, 

a nitrogen ato~, or a combination thereof, and the co~densed ring for R' are 

the same as defined for the aforementioned R1
, and the sar.:e examples can be listed 

as preferred specific examples. 

20 The "C~-C2 cycloalkenyl group" for R~ means a cy=lic alkenyl group such 

25 

as a cyclobutenyl, cyclopentenyl, cyclohexenyl, cyclohe?tenyl, and cyclooctenyl 

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

A~ong them, a phenyl group, a furyl group, and a thienyl group can be 

listed as a preferred specific example for R;,. 

The halogen atc:n, c 1-C;, alkyl group, C:-c, alkenyl c;:oup, C1-C 0 alkoxy group, 

Ci-Cs aH:ylthio group, Cl-C: alkylenedioxy group, C:-C; alka:-.oyl group, C:-C· 

alkoxycarbonyl group, C:-C• alkanoyloxy group, C:-C~ alkanoyla:nino group, C::­

C1 N-alkylcarba:noyl c;roup, cl-c, alkylsulfonyl group, mono {C:-C~ alkyl) amino 

30 group, and di {C:-c .. alkyl) amino group as a substituent fc: the p:-.enyl group, c"-C2 

cycloalkyl g ro1..:p, c~-c 4 cycloalkenyl group, benzyl group, aromatic heterocyclic 

group, or condensed ring in R' are the sa~e as cefinec for the aforementioned 

su!:>stituent fo: the p~enyl group, C:-C; cycloalkyl grou?, aromatic heterocyclic 

group, or conC:ensed ring in R:, and the sa::-.e examples ca:i. be listed as prefer.red 

35 specific exarr.ples. 

The C;-Cz cycloalkyl group as a substitue::t for R' is the same as defined 

for the afore~entioned C·-C; cycloalkyl group for R1
, h'here the same examples 

1 7 
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The "C;.-C: cycloalkyloxy group" as a subs ti tuent for R.: means group 

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

specifically, for exar..?le, a cyclop:opyloxy, cyclopentyloxy, a~d cyclohexyloxy 

5 group. 

The "N,N-di(C1-C1 alkyl)sulfamoyl group" as a substituent fer R~ means 

sulfamoyl group substituted with the same or differer.::: two c 1-c6 alkyl group 

aforementioned, preferably and specifically, for e.xa~ple, a N, N­

dimethylsul famoyl, N, i':-diethylsulfamoyl, and N-ethyl-1':-methylsulfamoyl group. 

10 The "C~-c, (alko>:ycarbonyl)amino group" as a substituent for R'r::eans group 

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

specifically, for exa:::ple, a (methoxycarbonyl) a!':'.ino and (etho>:ycarbonyl) amino 

group. 

The "C1-C.; (alkylsulfonyl) amino" group as a substituent for R'; means group 

15 consisting of the aforementioned c1-c, alkylsulfonyl group and amino group, 

specifically, for exa~ple, a (methylsulfonyl)anino group. 

The "bis (Cl-c~ alkylsulfonyl)amino" group as a substituent for R~ means 

amino group substituted with the same or different two C:-C~ alkylsulfonyl group 

aforementioned, preferably and specifically, for exa:nple, a 

20 bis(methylsulfonyl)ar.~no group. 

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

group, a trifluoromet!-.yl group, a c!-c~ alkyl group, a C1-C.: alkoxy group, a phenyl 

group, a phenylsulfo~yl group, a C:-C, alkanoyla:nino g:ouF o: an amino group 

can be listed as preferred specific example for subs ti tuent i r the phenyl group, 

25 Cz-C< cycloalkyl gro:.:p, C;-Ci: cycloalke~yl group, benzyl group, aromatic 

heterocyclic group, or condensed ring in R6
• 

Furthermore above substituents fo: the phenyl group, c~-Cs cycloalkyl 

group, C;-C2 cycloalke~yl group, benzyl group, aromatic heterocyclic group, or 

30 condensed ring in R' are optionally substituted with one or r..ore of a halogen 

atom, a cyano group, a hydroxy group, an amino group, trifluoromethyl group, 

a C1-C! alkyl g:oup, a c1-C,; alkoxy group, a C1-C.; alkylthio group, a mono(C1-C.; 

alkyl) a:nino group, c: a di (C 1-c, alkyl) ar..ino group. 

The halogen atom, C:-C,: alkyl group, c1-c, alkoxy group, a C1-C: alkylthio 

35 group, r.:ono (C:-C.: alkyl) amino group, and di (C1-C.: alkyl I amino group a:e the same 

as defined for the aforementioned substituents for the phenyl group, C;-C1 

cycloalkyl group, arc::\a tic heterocyclic group, or conc!ensed ring in R;, and the 

18 
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The compound represented by the formula (I) abcve, a p~armaceutically 

5 acceptable acid addition salt thereof or a pharmaceutically accep::able c. -c~ alkyl 

addition salt ca:-i be used to prepare a chernoldne recepto: antago:iist preparation 

of the present invention by formulating the therapeutically effected amount and 

a carrier and/or diluent in::o a pharmaceutical composition. Thus, the cyclic 

amine derivatives shown by the above formula (I) , a pharmaceutically acceptable 

10 acid addition salt thereof or a pharr:.aceutically acceptable c 1-c, alkyl addition 

salt can be ad.ministered orally or by parenterally, for example, intravenously, 

subcutaneously, intramuscularly, percutaneously or in::rarectally. 

The oral administration can be accor:1plished in the form o: 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 cellulose; binder such as carboxy;::ethylcellulose, 

methylcellulose, and polyvinylpyrrolidone; disinte;rator such as sodium 

20 alginate, sodium bicarbonate and sodium lauryl sulfate, etc. 

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

method 1.:sing the vehicles mentioned above. Solutio:i or suspension can be 

prepared by a standard method using glycerin ester s~ch as tricaprylin and 

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

powder or solution in gelatin, etc. 

Subcutaneous, intra:::uscular or intravenous preparatior.s can be prepared 

as an injectio:-i using aqueous or nonaqueous solution. Aqueo~s solution for 

30 example may ir.clude isotonic sodiu~ chloride solutior.. Nonaqueous solutions 

may include for example, propyleneglycol, polyethylene;lycol, olive oil, ethyl 

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

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

combination o! disinfectant. 

35 

Percutaneous administratio:i may be in the form of an o!:itment or cream, 

and oin::~ent can be prepared in t~e standard manner 1.:sing fa::ty 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 s1.:ch as diethyleneglycol and sorbi::an esters of fatty acid. 

For intrarectal ad..-ninistration, one can use sta:;dard SU??Ositories using 

5 gelatin soft ca?sules, etc. 

The cyclic amine derivatives of the present invention, a pharmaceutically 

acceptable acid addition salt thereof or a pharmaceutically acceptable Ci-Ca alkyl 

addition salt is ad~inistered at a dose that varies depending on the type of 

10 disease, .route cf adr.linist.ration, age and sex of patient, and severity of disease, 

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

(3) Matter common throughout Invention 1 and Inve:'ltion 2 

Preferred specific examples for the cyclic amine compound in the above 

15 formula (I) include compound havir.g each substituent as shown in the following 

Tables 1.1-1.201. 

In the Tables 1.1-1. 2 01, "chirali ty" means configuration of the 

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

atom has a R co:ifiguration, ''S" 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 1.201 } 

20 
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Table 1.1 

Compd. R>-(CH2)1- chirality 
. 
R3 -(CH2>ot(CH2)qG-R6 k rn n No. R Rs 

c-OCH2· 0 1 2 0 H "-0 1 -CH2-N-C f ~ 
H -

c-OCH2· 1 2 0 
O CHJ 2 H 

-CH2-N-c-d H -

0 
3 o-Q-cH2- 1 2 0 H "-() -CH2-f\i...C 

H -

cr-O-CH2-
0. CF3 

4 1 2 0 H 
-CH2-N-c-d 

H -

0 CF3 
5 ci-Q-cH2- 1 2 0 s H -CH2-1'.LC-Q 

H -
CF3 

0 

6 ci-Q-cH2- 1 2 0 s H - CH2- f-.L c-Q 
H -

F3C 

ci-Q-cH2-
O Br 

7 1 2 0 s H -CH2-l\LC-o H -

c-0-CHz-
0 F 

8 1 2 0 s H -CH2-t--.Lc-O H -

c-O-CH2-
O Cl 

9 1 2 0 s H - CH2- N- c-Q-c1 H -

c-O-cH2-

O OCH3 
10 1 2 0 s H -CH2-N-c-O H -

c-0-CHz-
O OCH3 

11 1 2 0 s H - CH2- N· c-Q-0CH3 
H -

21 



2 6 JUN 2002 
WO 99125686 PCT/US98/23254 

Table 1.2 

Com pd. R>-{CH2)j-
84 

k m n chirality . R:i -(CH2}pf-(CH2!qG-R6 
No. R Rs 

c1-0CH2-

O OCHJ 

12 1 2 0 s H -CH2-N-c-Q 
H -

OCHJ 

13 o-0cH2- 1 2 0 s H 
0 CF3 

-CH -N-c-0 2 H -

cr-0cH2- 1 2 0 s 
O CH3 

14 H 
-CH -N-c-0 2 H -

o-0cH2-
0 

15 1 2 0 s H -cH2-N-c-Oc1 
H -

c-OcH2-
0 

16 1 2 0 s H -CH2- l\1. c-0 OCH3 
H -

0 Cl 

17 c-OcH2- 1 2 0 s H -CH-N-c-Q 2 H -
Cl 

c-OcH2-

O CN 

18 1 2 0 s H -CH -N·c-0 z H -

c-OcHz-

0 o, 
19 1 2 0 s H -CH -N·c-0-o 2 H -

c-OcH2-

O F. CF3 

20 1 2 0 s H -cH2-N·cD 
H -

0 

21 c-OcH2- 1 2 0 s H - CH2- N-C-o-CF3 
H -

F 

O CF3 

22 o-OcH2- 1 2 0 s H -CH -~·(;-0 2 H -

F 

22 
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Table 1.3 

Compd. R1 84 
R2>-(CH2)1- k m n chira!ity R3 -(CH2}pf-(C H2!qG-R 6 

No. Rs 

c-OCH2-
o CFJ 

23 1 2 0 s H -CH2-f-..LC-Q 
H -

F 

24 c-OCH2- 1 2 0 s H 
O OCF3 

-CH -N-c-0 2 H -

o-Q-cH2- 1 2 s 
o CF3 

25 0 H -CH -N-c-d-F 
2 H -

0 

26 c-OCH2- 1 2 0 s H -CH-N·C-0 2 H -
02N 

c-OCH2- s 
o N02 

27 1 2 0 H -CH-f'.LC-d 2 H -

28 c-OCH2- 1 2 0 
0 

s H -CH2- f\L c-0-N02 
H -

O CF3 

29 c-OCH2- 1 2 0 R H -CH -f-.LC-Q 2 H -
CF3 

0 

30 c-OCH2- 1 2 0 R H -CH -N-C-0 2 H -
F3C 

ci-Q-cH2-
O Br 

31 1 2 0 R H -CH2-N·C-O 
H -

c1-0-CH2-
0 F 

32 1 2 0 R H -CH-t-.LC-0 
2 H -

cr-Q-cH2-

O Cl 

33 1 2 0 R H -CH -r-.Lc-Q-c1 
2 H -
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Table 1.4 

Compd. R1 -(CH2~(CH2)qG-R6 
2>-(CH2)i- k m n chirality RJ 

No. A Rs 

cr-O-CH2- 1 2 0 R 
O OCHJ 

34 H 
-CH2-r-.LC-o 

H -

c1-0CH2- 1 2 0 R 
O OCHJ 

35 H 
- CH2- N-C-0-oc HJ 

H -

0 OCMJ 

36 c-OcH2- 1 2 0 R H -CH2-N-c-Q 
H -

OCH3 

cr-Q-cH2- A 
0 CF3 

37 i 2 0 H -CH2-N·C--O 
H -

c-OcH2-
O CH3 

38 i 2 0 R H -CH2-t-.LC--o 
H -

c-OcH2-
0 

39 i 2 0 R H - CH2- t-.i. c-0 Cl 
H -

c-OcH2-

0 

40 1 2 0 R H - CHc N:-C-0 OCH3 
H -

O Cl 

41 c-OcH~- 1 2 0 R H -CH2-f'..1.c-Q 
H -

Cl 

c1-Q-cH2-

O CN 

42 1 2 0 R H -CH-r-.1.c-Q 
2 H -

c-OCH2-

0 o, 
43 1 2 0 R H . -cH2-N-c-0° 

H -

0 

44 c-OCH2- 1 2 0 R H - CH2- N-C-0-CF3 
H -

F 
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Table 1.5 

Compd. R1 -(CH2~(CH2)QG--R6 >-(CH2)i- k m n chirality . Rl 
No. R Rs 

cr-OcH2-
0 CF3 

45 1 2 0 R H -CH2-N·c-O 
H -

F 

cr-0cH2-
0 CF3 

46 1 2 0 R H -CH?-r-.'"c-Q 
~ H -

F 

47 cr-O-cH2- 1 2 0 R H 
O OCF~ 

-CH2- l\'" c-0 
H -

48 cr-Q-cH2- 1 2 0 R H 
O CF3 

- CH2- t'-.'" c-Q-F 
H -

0 

49 cr-O-CH2- 1 2 0 R H -CH2-N·c-0 H -
02N 

50 cr-Q-cH2- 1 2 0 R 
0--cr H -CH2-N-c f ~ 

H . -

0 

51 c-OcH2- 1 2 0 R H -CH-t"-.'"C9 2 H -
Br 

52 c1-Q-cH2- 1 2 0 R H 

0 

-CH -N-C-0 
2 H -

F 

53 c-OCH2- ; 2 0 R H 

0 

-CH -N-c-0 
2 H -

Cl 

cr-0cH2-
0

c1 Cl 

54 1 2 0 R H -CH-N·c-b 2 H -

0 

55 c-OCH2- 1 2 0 R H - CH2- N- C-0-Cl 
H -

Cl 
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Table 1.6 

Compd. R~(CH2)j- 84 
k m n chirality R:i -(CH2)pf:-(CH2}qG-R 6 

No. R Rs 

0 

56 ci-Q-cH2- 1 2 0 R H - CH2- /\~ C-0 
H -

HJC 

o-O-CH2- 0-0 1 2 0 R II 57 H -CH -r-.~c f ' 
2 H -

HJC 

c-O-CH2-
o Cl 

58 1 2 0 R H 
-CH -f\~c-O 

2 H -

c-O-CH2-
0 

59 1 2 0 R H - CH2-1'.'- c-Q- Br 
H -

c-O-CH2-
0 

60 1 2 0 R H "-0-0 -CH2-~C _' ~ h 

c-OCH2-
0 

61 1 2 0 R H -CH2-N-c-Q-cF3 
H -

c-OCH2-
0 

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

c-O-CH2-
0 

63 1 2 0 R H - CH2- N- C-0-CH2CH3 
H -

0 

64 c-0-cH2- 1 2 0 R H -CH2-fl.'-c-OcN H -

65 cr-Q-cH2- 1 2 0 R H II -8 0 

-CH2-~~c 

c-O-CH2-
ozy 

66 1 2 0 R H -cH2-N-C f ' 
0 

H -
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Table 1.7 

Compd. 
R, 84 

>-(CH2)j- k m n chirality R:i -(CH2}p}-(CH2)cj-G-R 6 
No. R Rs 

c1-0CH2-

0 F 

67 1 2 0 R H -CH2-r..~c-o 
H -

F 

68 cr-Q-cH2- 1 2 0 R H 
0 F 

- cH2- r..L c-Q-F 
H -

69 c-OCH2- 1 2 0 R H 

0 

-CH2-fl.LC-o-F 
H -

F 

cr-Q-cH2-

0 F 

70 1 2 0 R H -CH2-fl.LC-Q 
H -

F 

71 c-OcH2- 1 2 0 R H 

0 

- CH2- N-C-0-OCH3 H -
HJCO 

c-OcH2-
0 

72 1 .2 0 R H - CH2- N-C-0-oc F3 
H -

0 

73 cr-Q-cH2- 1 2 0 A H -CH -N-c-0 2 H -
F3CO 

c1-Q-cH2-
0 

74 1 2 0 R H - CH2- N-c-0-C02CH3 H -

0 

75 c1-0CH2- 1 2 0 R H -CH2- N-C-0-F 
H -

F3C 

76 c-OCH2- 1 2 0 R H 0-b -CH -N-C I/ ' 2 H -
F:iC 

0-0 77 c-OCH2- 1 2 0 R H - CH2- N- C I/ ' 
H -

F 
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Table 1.8 

Compd. 
A1 . 84 

;/-(CH2)1- k m n chirality Al -(CH2~(CH2}o:-G-R6 No. A As 

c1-0-CH2-
0 F 

78 1 2 0 R H - CH2- N- C-0--F H -
F 

0 

79 c1--Q-cH2- 1 2 0 R H -CH -N-c-0-cF 
2 H - ~ 

FJC 

cr-O-CH2-

O CFJ 

80 1 2 0 A H -CH2-N·C-O H -
F3C 

81 c-OCH2- 1 2 0 R H 
O CH.'.l 

· -cHcN"c-Q-cH.'.l 

82 c1-0CH2- 1 2 0 -CH.'.l 
f? CFJ 

-CHz-N-b-0 
H -

83 c-OcH2- 1 2 0 R H 
f? N02 

-CH-N-b-0 2H -

84 c-OCH2- 1 2 0 R H -CH2-~~-o-N02 

c-OCH2-
0 

85 1 2 0 H -(CH2h- N· c-0 
H -

c-OCH2-

0 

86 1 2 0 H -(CH2h- N-C-0-N02 
H -

~ CF:i 

87 c-OcH2- 1 2 0 s H -(CH2},-i'i'"b-Q 
CF:> 

0 

88 c1-Q-cH2- 1 2 0 s H -(CH2h- * C-0 H -
F3 C 
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Table 1.9 

Compd. R>-(CH2)j 
84 

k m n chirality R3 -(CH2}p"f-(CH2Tq-G-R 6 
No. R Rs 

89 c-OCH2- 1 2 0 s H 
O Br 

-(CH2)i- N-C-0 
H -

c-OCH2- 1 2 0 s H 
0 F 

90 -(CH2h- N- C-0 
H -

c-OcH2- s 0 Cl 

91 1 2 0 H 
-(CH2'2- N- C-0- Cl 

H -

c-OcH2-
O OCH.:i 

92 1 2 0 s H 
-(CH2)2- ft c-Q 

93 c-OCH2- 1 2 0 s 
O OCH3 

H -(CH2h- N- c-Q-0CH3 
H -

O OCH.:i 

94 c-OcH2- 1 2 0 s H -(CH2'2- ~~ c-Q 
OCH.:i 

c-OCH2-
0 CF.:i 

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

c-OCH2-

O CH3 

96 1 2 0 s H -(CH2'2- N-c-d 
H -

0 

97 c-OCH2- 1 2 0 s H -(CH2h-N-C-o Cl 
H -

0 

98 c-O-cH2- 1 2 0 s H -(CH2h- r-.~ c-Q-0CH3 
H -

0 
Cl 

99 c-O-cH2- 1 2 0 s H -(CH2h- N-c-Q 
H -

Cl 

29 
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Table 1.1 '0 

Compd. R' 
>-(CH2)1- k rn n 

No. R 

100 et-O-CH2- 1 2 0 

101 cr-Q-cH2- 1 2 0 

102 c-OCH2- 1 2 0 

103 c-OCH2- 1 2 0 

104 cr-Q-cH2- 1 2 0 

105 cr-Q-cH2- 1 2 0 

106 c-OCH2- 1 2 0 

107 c-OCH2- 1 2 0 

108 crQ-cH2- 1 2 0 

109 crQ-cH2- 1 2 0 

110 c-OcH2- 1 2 0 

chirality R::i 

s H 

s H 

s H 

s H 

s H 

s H 

s H 

s H 

s H 

s H 

s H 

30 
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8~ 

-(CH2~(CH2jqG-R5 
R=> 

O CN 

-(CH2b- ~._ c-Q 

0 o, 

-(CH?)~-N-C-0 0 •. H -

O F. CF J 

-(cH2J:?- ~ ... cD 
0 

-(CH2)~- ~ c-p-CF;i 

F 

0 CF3 

-(CH .. J~- N-C-0 
- • H -

F 

O Cr3 

-(CH2}~-~'-C-Q 
F 

O OCr:: 

-(CH2).:C ~._ c-0 
0 CF3 

-(CH2h-~c-O-F 
0 

-(CH2) .. - N-C-0 .H -
O~N 

NO-r. -

-(CH2):- ~._ g-0 
0 
II~ 

-(CH2b-~C .;dNO:! 
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Table 1.11 

Compd. A' ~4 

2
>-(CH2)1- k m n chirality RJ -(CH2)p-t:-(CH2)q-G-R6 

No. A Rs 

0 CF3 

1 1 1 cr-Q-cH2- 1 2 0 R H -(CH2)z-1'.'-C-0 
H -

CF;i 

112 cr-Q-cH2- , 2 0 R H 

0 

-(CH2J:?- N-c-0 
H -

FJC 

cr-Q-cH2-
O Br 

113 1 2 0 R H 
-(CH2):z-~ c-Q 

cr-Q-cH2- R 
0 F 

114 1 2 0 H -(CH2h- N-c-0 
H -

cr-Q-cH2- R 
O Cl 

115 1 2 0 H -(CH2lz-N-C-O- Cl 
H -

cr-Q-cH2-
O OCH3 

116 1 2 0 R H -(CH2h-N-C-o 
H -

cr-Q-cHz-
0 OCH3 

117 1 2 0 R H -ccH2h- N- c-Q-ocH:i 
H -

O OCH3 

118 cr-Q-cH2- 1 2 0 R H -(CH2h- N-c-Q 
H -

OCH3 

c-OCH2-

O CF3 

119 1 2 0 R H -(CH2h- N-c-0 
H -

O CH:i 

120 cr-Q-cH2- 1 2 0 R H -(CH2h-lt c-0 
0 

121 cr-Q-cH2- 1 2 0 R H -(CH2)~-N-c-Q-c1 
"H -
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Table 1.12 

Compd. R>-(CH2)i-
84 

k m n chirality Rl -(CH2 )p"}-(CH2}qG-R6 

No. R Rs 

o-O-CH2-
0 

122 1 2 0 R H -(CH2h- t-:-c-0 OC HJ 
H -

123 cr-O-CH2- 1 2 0 R 
\?-QCI 

H -(CH2)z- N- C ~ ' 
H -

Cl 

124 cr-O-CH2- 1 2 0 
O CN 

R H 
-(CH2h-~ c-0 

125 cr-Q-cH2- 1 2 0 R H 
0 o, 

-(CHz>z- N-c-6 o 
H -

126 cr-Q-cH2- 1 2 0 R H 
o~F, 

-(CH2)z-~1..c f _' 

0 

127 c-OcH2- 1 2 0 R H -(CHzh- r-.1.. c-p-CF:i 
H -

F 

O CF3 

128 cr-Q-cH2- 1 2 0 R H -(CHzh- r-,1.. C-0 
H -

F 

O CF.'.l 

129 cr-Q-cH2- 1 2 0 R H -(CHzh- r-,1.. c-Q 
H -

F 

O OCF3 

130 c-OcH2- 1 2 0 R H -(CH2)2- ~1. c-0 

c-OcH2-

0 CF3 

131 1 2 0 R H -'CH) -1'.1.c-Q-F \ 2 2 H _ 

0 

132 c-OcH2- 1 2 0 R H -(CH2h- N- C-0 
H -

02N 
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Table 1.1 3 

Compd. R>-(CH2)1- k m n chirality R:i -(C H,rot(CH2)qG-R6 No. R Rs 

133 c1-0-CH2- 1 2 0 R H 
0 N02 

-(CH2'2- N-C-0 
H -

cr-Q-cH2-
0 134 1 2 0 R H -(CH2Ji- N-C-0-N02 

H -

0 
135 ci-OCH2- 1 2 0 R H -(CH2'2- N-c9 

H -
Sr 

0 
136 ci-OCH2- 1 2 0 R H -(CH2h- N-C-0 

H -
F 

0 
137 ci-OCH2- 1 2 0 R H -(CH2'2- N-C-0 

H -
Cl 

cr-O-CH2- 0
c1 Cl 

138 1 2 0 A H 
-{CHz}z- f\L C-b 

H -

0 

139 cr-Q-cHz- 1 2 0 R H -(CH2'2- N-C-0- Cl 
H -

Cl 

0 

140 c0cH2- 1 2 0 R H -(CH2)z-N-c-0 
H -

H;iC 

HJCO 

141 c1-Q-cH2- 1 2 0 R H -'CH ) - "~-o I 2 2 H -

~OJ 

c1-0-CH2-
O Cl 

142 1 2 0 R H -(CH2h-N-C-O H -

0 
143 cr-OCH2- 1 2 0 R H -(CH2h-~c-Q- Br 
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Table 1.1 4 

Compd. R' . -(CH2~(CH2)qG-R6 >-(CH2),- k m n chirality RJ 
No. R Rs 

c1-0CH2-
0 

144 , 2 0 R H -(CH2)2-r::-c-0-0 

c-O-CH2-
0 

145 1 2 0 R H -(CH2Ji- N- C-0 CFJ 
H -

146 cr-Q-cH2- 1 2 0 
0 

R H -(CH;z)z-f:t"c-OcH3 

147 c-O-CH2- , 2 0 R H 
0 

-(CH:zh-~ c-0 CH2CHJ 

c-O-CH2-
0 

148 1 2 0 R H -(CH2)2- N-C-0 CN 
H -

149 c-O-CH2- 1 2 0 R H -8 -(CH2'2-f:t"g 

c-O-CH2- ozy 150 1 2 0 R H -(CH2)z-N-C r; ' /J 
. H -

0 F 

151 c-O-CH2- , 2 0 R H -{CH2)2- N-c-0 
. H -

F 

crO-cH2-
0 F 

152 1 2 0 R H -(CH2'2-N-c-0-F 
H -

0 

153 c-O-cH2-
, . 2 0 R H -(CH2)2-N-c-0-F 

H -
F 

0 F 

154 crQ-cH2- 1 2 0 R H -{CH~)z-N·C-0 .. H -
F 
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Table 1.1 s 

Compd. R>-(CH2}j-
84 

k m n chirality Rl -(CH2~(CH2)qG-R6 No. R Rs . 

0 
155 c1-Q-cH2- 1 2 0 R H -(CH2)2-N-C-p-ocHJ 

H -
HJCO 

o-0·cH2-
0 156 1 2 0 A H -(cH2)2-N-c-Q-ocF3 H -

0 
157 c-OCH2- 1 2 0 R H -(CH2)2- N· c-Q 

H -
F3CO 

c-OCH2-
0 158 1 2 0 R H -(CHz)r N-c'-0 C02CH3 

H -

0 
159 c-OCH2- 1 2 0 R H -(CH2'2-N-C-o-F 

H -
FJC 

160 c1-Q-cH2- 1 2 0 R H ob -(CH2)2-~1.c ~ _' 

F;iC 

c-OcH2- oii 161 1 2 0 R H -(CH2)z- r...~ C ; ' 
H -

F 

F . 
162 c-OcH2- 1 2 0 R H -(CH2),-N-g-0-F 

H -
F 

0 

163 c-OcH2- 1 2 0 R H -(CH2)2- N-c-p-CF a 
H -

F3C 

0 CF3 

164 c-OCH2- 1 2 0 R H -(CH2)2- N· c-0 
H -

F3C 

c-OCH2-
O CH3 

165 1 2 0 R H 
-(CH2h- N-C-0-CH3 

H -
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Table 1.1 6 

Com pd. R>-(CH2),- k m n chirality R:i -(CH2~(CH2}qG-R6 No. R As 

166 c1-0CH2- 1 2 0 R H 
(SJ 9 CF3 

-1H-~~d-{j 
CH3 

167 ci-Q-cH2- 1 2 0 R H 
(5) f/-08' 

-1H-tfC {I - '-

CHJ 
Cl 

168 ci-Q-cH2- 1 2 R (S) Pi--0 0 H -yH-~~c '-' 
CH3 

169 ci-Q-cH2- 1 2 0 R H 
(5) 'il-0--yH-ftC f _ '- Cl 

CH3 
~ CF3 

crQ-cH2- {S} ~ 170 1 2 0 R H -1H-~C f _ '-

CH3 F 

crQ-cH2-
(S) 9 

171 1 2 0 R H -r1+r:r-c-Q-c1 
CH3 

172 ci-Q-cH2- 1 2 0 R H 
(S) f?-0 
-yr+-~c -

CH3 

c-OCH2-
f? N02 

173 1 2 0 R H ~f~~b-{j 
CH3 

174 c-OCH2- 1 2 0 R 
~ CF:i 

(R) -0 
H -CH-1'.~c f '-

i H -
CH3 

Br 

cr-0cH2-
(R) Pi--Q 

175 1 2 0 R H -1H-~C -
CH.:i 

Pi Cl 

ci-Q-cH2- (Fi) -0 176 1 2 0 R H -Cl+N .. C f ' 
! H -
CH:i 
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Table 1.17 

Compd. R' . 84 

2
)-{CH2)i- k m n chirality RJ -(CH2~(CH2)qG-Rs No. R Rs 

177 c1-0CH2- 1 2 0 R (R) 't?-0-H -yl+N-C f '\i Cl 
1 H -
CH:i 

178 c1-0-CH2- 1 2 0 R 
(R) p-QCF' 

H -Cl+N-C f ' 
i H -
CH;i F 

cr·O-CH2-

(Fi) ~ 
179 2 0 R H -91+~c-Q-c1 

• 
CH3 

cr-Q-cH2-
(Fi) 9-0 

180 1 2 0 R H -yH-~C r; - ' , 
CH3 

181 cr-Q-cH2- 1 2 0 R H 
(R) f?-ON02 

-71+~c '-' 
Cii3 

cr-Q-cH2-

CH 0 CF3 

182 2 R I J 11-d 1 0 H -Cl+ N-C f ' 
I H -

CH3 

cr-Q-cH2-

CH:i 0 Br 

183 1 2 0 R H -c1+N-c-Q 
I H -

CH:i 

CH 0 Cl 

184 cr-Q-cH2- 2 0 R I J "-0 H -CH-N-C 
I H -
CH:i 

CH 0 Cl 

185 c1-0cH2- 1 2 0 R I 3 ll-0-
H -CH-N-C Cl 

I H -
CHJ 

cr-O-CH2-
<(HJ f/-dF' 

186 1 2 0 R H -CH-N-C r; ' 
I H -
CH3 F 

CH 0 

ct-Q-cH2- , 3 "-0 
187 1 2 0 R H -CH-N-C r; Cl 

I H -
CH:i 
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Table 1.1 8 

Compd. R1 -(CH2~(CH2Tq-G-R 6 
2
>-(CH2)1- k m n chirality R:i 

No. R As 

188 c-OCH2- 1 2 0 R 
rH:i 9 

H -yH-N-c-Q 
CH3 H 

189 c1-0CH2- 1 2 0 R H 
CH fi' N02 
I J '-0 -yH-U-C I/ - ' 

CH3 

190 c1-0-CH2-
(ii) P. -OCF 3 

1 2 0 R H -c1+N-c I/ ' 
I H -
CH2{J 

!3r 

191 crO-CH2-
(ii) ~-a 

1 2 0 R H -CH-N-C I/ ' 
l H -

Oi2-0 s 
a 

c-O-CH2-
(M) 9-0 

192 1 2 0 R H 
-CH-N-C I/ 

.I H -

CH2~ 

c-O-CH2-
(Fi) f?-0-

193 1 2 0 R H 
-Ct+N-C ~ 0 

I H 

bi2~ 

cr-O-CH2-

(R) ~ CF:i 

194 1 2 0 R H -CH-N-;:O 
l H -
CH2~ F 

crQ-cH2-
(.~ l?-0-

195 1 2 0 R H 
-CH-N-C I/ ' Cl 

I H CH;.o 

crQ-cH2-
(A) ~-o 

196 1 2 0 R H 
-yH-/tC I/ - ' 

CH;{) 
s 

f\O 2 

cr-Q-cH2-
(F.) P-Q 

197 1 2 0 R H 
-Ct+N-C 

j H -

CH2~ 
P. CF3 

198 c1-0CH2- 1 2 0 R H ~~1-1-~c-0 
CH2~ 
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Table 1.1 9 

Compd. R>-(CH2),- k 
84 

m n chirality R~ -(CH2~(CH2To-G-Rs No. R Rs q 

ci-Q-cHz-
(5) O Sr 

199 1 2 0 R H -?H-~i-0 
CHz~ 

c-OCH2-
CS/ ~ a 

200 1 2 0 R H -r~~c-0 
CH2~ 

Cl 

201 c-OCH2- 1 ·2 !5) P-Q-0 A H -yt+~C r_~ a 

CH2~ 

c-OCH2-
!? CF3 

202 1 2 0 R H _!~H-~i~ T H -
CH2~ F 

203 c-OCH2- 1 2 0 R H 
(S) 9-0--f H-WC f - ' Cl 

CH2~ 

204 c-OCH2- 1 2 0 R H 
(5) Pi-0 

-rH-~'-C -
CH~ 

t-0 

205 c-OCH2-
(S) p-0 2 

1 2 0 R H -Ct+N-C f ' 
I H 
CH2~ : 

CF 

c-OCH2-
(5) ~-0 3 

206 1 2 0 R H 
-CH-N-C 
I H 9. -

(Oiz)z-tCH3 
0 

<f Sr 

cr-OCH2-
(S) -0 

207 1 2 0 R H 
-CH-N-C , 
I H 9 -

(Oi2l2-tCH3 
0 

Cl 

c-O-cH2-
(S) 9-0 

208 1 2 0 R H -1H-N-C ' H9 -
(Oiz):-j-Oi3 

0 

9 
Cl 

c-OCH2-
(5) -0-

209 1 2 0 R H -,H-~~ Cl 

(Oi2Jz-tCH3 
0 
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Table 1 .2'0 

Compd. 
R, 84 

>-(CH2)1- k m n chirality R:i -(CH2~(CH2)qG-R 6 
No. R Rs 

o-0cH2- '~ ~-cf 210 1 2 0 R H 
-Cl+-1'}-C f 
I H 9 -

(Cl-lz)z-tCHl F 
0 

(S) ~ 

211 cr-O-CH2- 1 2 0 R -rt-N-c-Q-c1 
H H \( -

(CHz )z-tCHJ 
0 

212 c-OCH2- 1 2 0 R H 
(S) P.-0 -yi+N-C 

HI( -
(Oi2h-tCHJ 

0 

O NO. 

c-OCH2-
(S) 11-0 . 

213 1 2 0 R H -r·tt-9 
(CH2h-i°CHJ 

0 

214 ci-Q-cHz- 1 2 
0 

0 H -(CH2J:i-c-Q 

215 c-OCH2- 1 2 0 H 
0 

-(CH2b-C-o-OCH:i 

c1-0CH2-

0 

216 1 2 0 11-0 H -(CH2):i- c f I 
s 

0 OCH3 

217 c1-0CH2- 1 2 0 H -(CH2):z-c-O 
H3CO 

218 c-OcH2- 1 2 0 H 

0 

-(CH2)z- c-Q-CH3 

H3C 

ci-OCH2-. 
0 F 

219 1 2 0 H -(CH2lz-C-O-OCH:i 

ci-O-CH2-

0 

220 1 2 0 H -(CH2'2-c-O-cHJ 
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Table 1.21 

Com pd. R1 ~4 
>-(CH2)1- k rn n chirality RJ -(CH2~(CH2)qG-A6 

No. R Rs 

o-O-CH2-
0 

221 1 2 0 H -(CH2'2- c-Q 

222 cr-Q-cH2- 1 2 0 H 
0 

-{cH2'2-c-Q-c1 

o-OcH2-
0 

223 1 2 0 H -(CH2h-C-O-O(cH2'3Ctii 

cr-Q-cH2-
0 

224 1 2 0 H - CH2-?.-0- CH3 
0 

cr-Q-cH2-
0 

225 2 0 H -(CH2b-C·~ 

cr-Q-cH2-
O OCH3 

226 1 2 0 H "iC) -(CH2b- C· ~ ~ J 

227 cr-Q-cH2- 1 2 0 H f? iCJ' -{CH2b- C· ~ ~ J 

cr-Q-cH~-
0 

2 0 II b-0-228 1 H -(CH2h- C· H ~ fi OCH3 

229 cr-Q-cH2- 1 2 0 H 
yH3 ~ -0-

-a-i 2·y·CH2-C·~ ~ /) Oi3 

CH3 

0 

230 o-O-CH2- 1 2 0 H -CHC)H2-i:-~F 

0 0 

crOCH2- II b-0-" 231 1 2 0 H -(CH2~J-C·H ~ J C·CH3 
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Table 1.2 2 

Compd. 
R1 -(CH2~{CH2)qG-R 6 2>-(CH2)1- k m n chirality R:i 

No. R Rs 

c1-0-CH2-
0 

232 1 2 0 H II -0 -(CH2):J- C· ~ 

233 cr-O-CH2- 1 2 0 H 
0 
II 0 -(CH2h-C-~·CH2 ·~ 9 

234 crQ-cH2- 1 2 0 
0 , CH:l 

H ";() -(CH2b- C· ~ ~ 0 

crQ-cH2- 9 0-235 1 2 0 H -CH2·pi·CH2-C-~· CH2 ~ 0 Cl 

a-!J 

0 

crQ-cH2- 1 2 0 H -cH,-N·•s 236 H,, - CH 
0 N 3 

~ h CH3 

c-OCH2-
0 

1 2 0 II 0 237 H -CH2-~C-O-CH2 ~ /} 

O Cl 

238 c-OCH2- 1 2 0 H -9H-o-c-trd 
CH3 H 

Q-cH2- 1 2 0 s 
~ CF3 

239 H -CH2-N-t-O 
H -

d-CH:r s 
~ CF3 

240 1 2 0 H -CH2-N-t-O H -

Cl ? CF3 

241 6-cH2-
1 2 0 s H -CHz-N-C-0 

H -

Cl ~ CF3 

242 cr6-CH2- 1 2 0 s H -CH-N-C-0 2H -
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Table 1.2 3 

Compd. R>-(CH2)1- k m n chirality R:i -(CH2~(CH2)qG-R6 

No. R 
Rs 

Cl 9 
CF3 

243 Q-cH,- 1 2 0 s H -CH2-N-C-O 

C1 

H -

CH3 9 
CF3 

244 6-cH2-
1 2 0 s H -CH-N-C-0 

2 H -

F. 
~ CF3 

245 b-CH2- 1 2 0 s H -CH2-N-C-O 
H -

246 cb-cH,- 1 2 0 S· H 

~ . CF3 

-CH-N-C-0 
2H -

247 C~CK,- 1 2 0 s H 

~ CF3 

-CH-N-C-0 
2H -

H3Cb- ~ CF3 

248 ~ ;j CH2-
1 2 0 s H -CH-N-C-0 

2H -

F,b- ~ CF3 

249 ~ J CH2-
1 2 0 s H -CH-N-b-Q 

2H -

H,b- ~ CF3 

250 ~ J CH2-
1 2 0 s H -CH2-N-t-d 

H -

F-o-CH2- 2 0 s H 

~ CF3 

251 1 -CH2-N-C-d 
H -

HJco-Q-cHz- 2 0 s H 

~ CF3 

252 1 -CH2-N-C-d 
H -

H3C-o-CH2- 2 0 s H 
9 

CF3 

253 1 -CH2-N-C-O 
H -
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Table 1.24 

R>-(CH2)i-
84 

Compd. k m n chirality R:i -(CH2~(CH2)qG-R6 
No. R Rs 

N02 f? CF3 
254 cr-O-CH2-

1 2 0 s H -CH2-N-C-O 
H -

o,b- f? CF3 
255 ~ 0 CH2-

1 2 0 s H -CH2-N-C-O 
H -

256 02-0.CH2- 1 2 0 s H 9 
CF3 

-CH2-/\L.;-0 
H -

CF;i fi' CF3 
257 6-CH2-

1 2 0 s H -CH-N-C-0 2H -

0-rH- 1 2 0 s H 
f? CF3 

258 -CH-N-;-0 
C02CH2CH;i 2H -

0-rH- 1 2 0 s H 
f? CF3 

259 -CH2-N-t-O 
CH3 H -

Cl f? CF3 

Cp-CH~ 0 s 260 1 2 H -CH2-N-b-0 
H -

F3C-o-CH2- 2 0 s· H 
~ CF3 

261 1 -CH2-N-C-O 
H -

Br f? CF3 

'262 
Q-cH2-

'1 2 0 s H -CH2-N-C-O 
H -

Br. ~ CF3 

263 Q-cH2-
'1 2 0 s H -CH2-f\L.C-O 

H -

0-0 2 s 
f? CF3 

264 1 0 H -CH2-N-~-0 o-12- H -
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Table 1.2 5 

Compd. 
R1 -(CH2~(CH2)(;-G-R 6 >-(CH2)1- k m n chirality Rl 

No. R As 

265 sr-Q-cH2- 1 2 0 s H 
~ CF3 

-CH2-N-C-O 
H -

266 ~CH2- 1 2 0 s H 
~ CF3 

-CH2-N-c-O 
H -

OCH3 ~ CF3 
267 Q-cH2-

1 2 0 s H -CH-N-C-0 2H -

268 HiCi-Wa-ir 1 2 0 s H 9 
CF:i 

-CH-N-;-o 2H -

k>- 1 2 0 s H 
~ . CF3 

269 HJ0-
11 

~ /} 0!2- -CH-N-C-0 
0 2H -

H,C02b--
1 2 0 s H 

f? CF3 
270 \-. # CH2- -CH2-r-.~c-O 

H -

Q-cHr 2 0 s H 
~ CF3 

271 1 -CH2-t--~t-O 
H -

F 

' ~ CF3 
272 Ho-O-CH2- 1 2 0 s H -CH-t-.~c-0 2H -

CN ~ CF3 

273 Q-cH2-
. 1 2 0 s H -CH2-N-t-O 

H -

Nb-CH
2- s 

~ CF3 

274 1 2 0 H -CH2-N-C-O 
H -

NC-o-CH2- s H 
~ CF3 

275 1 2 0 -CH2-N-C-d H -
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Table 1.2 6 

k m n chirality 

276 

277 

278 

279 

280 

281 

282 

283 

284 

285 

286 

F-d-CH,- 1 

c-0-0H- 1 
1?' I 
::::..... 

d-CH2-
1 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

0 s 

0 s 

0 s 

0 s 

0 s 

0 s 

0 s 

0 s 

0 s 

0 R 

0 R 
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H 

H 

H 

H 

H 

H 

H 

H 

H 
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9 
CF3 

-CH-tv-; n 
2 H '-=J 

\? CF3 

-CH-r-..'-C

1 

rl 
2 H \d 

9 
CF.:i 

-CH-l\'-C

1 n 
2 H \.J 

O CF3 
-CH-1'.'-~1 n 

2 H \.=7 

9-0CF3 
-CH -N-C I/ ' 

2H -
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Table 1.2 7 

Compd. 
R, 

-(CH2~(CH2)qG-R6 >-(CH2)1- k m n chirality Rl No. R Rs 

Cl 
Pi CF3 287 6CH2- 1 2 0 R H 

-CH2-N-c-O H -

er p CF3 288 cr-Q-cH2- 1 2 0 R H 
-CH-N-C-0 2H -

Cl 
~ CF3 289 Q-cH,- 1 2 0 R H -CH2-N-C-O 

H -Cl 

CH3 
~ CF3 290 6-CH2- 1 2 0 R H -CH2-l\L.C-O 

H -

F. ? CF.:i 
291 b-CH2- 1 2 0 R H -CH2-/\L.C-O 

H -

Cb-CH,- O CF3 
292 1 2 0 R H -CH2-l\L.~-0 

H -

c-0-cH,- 1 2 0 R H 
~ CF3 

293 
-CH2-N-;-0 H -

H,Cb- O CF3 
294 

~ b CH2- 1 2 0 R H -CH2-N-~-0 
H -

F,b- O CF3 
295 

~ tf CH2- 1 2 0 R H -CH2-f-.L..i-d 
H -

H,b- O Cr:i 
296 

~ b CH2-
1 2 0 R H -CH2-fl.L.c-O 

H -

F-o-CH2- 0 R 
~ CF3 

297 1 2 H -CH2-l\L..c-O H -
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Table 1.28 

R1 84 
Compd. I ~(CH2)i- k rn n chirality R3 -(CH2fp-t:-(CH2)qG-R6 

No. R Rs 

298 H3co-Q-cH2- 1 2 0 R H 
p CF3 

-CH2-N-;-0 
H -

299 H3C-o-CH2- 1 2 0 R H 
~ CF;i 

-CH-N-C-0 
zH -

N02 f? CF3 
300 c-OCH2- 1 2 0 R H -CH-N-C-0 2 H 

o,b- ~ CF3 
301 ~ ;} CH2-

1 2 0 R H -CH-N-b-d 2H -

302 02-0CH2- 1 2 0 R H 
i( CF3 

-CH-N-C-0 2H -

CF3 ~ CF3 

303 Q-cH2-
1 2 0 R H -CH-N-;-0 2H -

0-rH- 2 0 R H 9 
CF3 

304 1 -CH2-N-t-d 
co,CH2CH3 H -

0-rrr- 1 2 0 R H 
~ CF3 

305 -CH2-N-C-d 
CH3 H -

Cl ~ CF3 J5-cH,- R H 306 1 2 0 -CH2-N-C-d 
H -

F3C-o-CH2- R H 
~ CF;i 

307 1 2 0 -CH2-N-;-0 
H -

Br 9 
CF3 

308 Q-cH2-
1 2 0 R H -CH2-N-C-O 

H -
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Table 1.2 9 

R1 84 
Compd. ;>-(CH2)j k · m n chirality Rl -{CH2}pf-{CH2)cj-G-R6 

No. R As 

Br. \? CFl 
309 b-CH2-

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

310 °b- 1 2 0 R H 
f? CF:s 

-CH-1\i...c-O Oiz- 2H -

311 eVcH2- 1 2 0 R H 
\? CF3 

-CH-N-C-0 2H -

b-0- 1 2 0 R H 
I? CF3 

312 -CH-r-.i...t-0 CH2-
2H -

OCH3 \? CF3 
313 Q-cri2-

1 2 0 R H -CH-t-.i...c-0 2H -

HJC~-wO-Oir 1 2 0 R H 
\? CF3 

314 -CH-N-C-0 2H -

k)- 1 2 0 R H 
\? CF3 

315 HzC- ~ /) Oi2- -CH2-N-b-Q 
0 H -

H,co,b-
1 2 0 R H 

~--0F, 316 
~ /) CHz- -CH2-N-C f ' 

H -

Q-CHz 1 2 0 R H ~-OF' 317 -CH2-N-C f ' 
H -

F 

Ho-O-CH2- 0 R H 
I? CF a 

318 1 2 -CH2-f\.L..;-0 
H -

CN \? CF3 
319 Q-cH2-

1 2 0 R H -CH2-N-C-O 
H -
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Table 1.3 O 

R>-(CH2)j-
84 

Compd. k m n chirality R3 -(CH2}pf-(CH2)qG-R6 
No. R Rs 

320 Nb-CH,- 1 2 0 R H 
~ CF3 

-CH2-N-C-O H -

321 NC-o-CH2- 1 2 0 R H 9 CF3 

-CH-~L.d-0 
2H -

322 F-d-CH,- 1 2 0 R H 
f? CF3 

-CH2-1'..L.C-O 
H -

323 O-O-Oi2- 1 2 0 R H 
~ CF.'.! 

-CH-N-b-0 2H -

324 H3o:>2 c-O-CH2- 1 2 0 R H 9 
CF.'.! 

-CH2-N-;-0 
H -

F3co-Q-cH2- 1 2 0 R H 
~ CF3 

325 -CH2-N-t-O H -

F,Cb-- f? CF3 
326 

~ J CH2- 1 2 0 R H -CH2-1'..L.C-O 
H -. 

H02c-O-CH2- 1 2 0 R H 9 
CF3 

327 -CH-N-C-0 2H -

(H3C}3c-O-o;2- 1 2 0 R H 
fr CF3 

328 -CH2-~t..;-0 
H -

~3 9 
CF3 

329 CH2- 1 2 0 R H -CH2-~t..;-0 
H -

CH3 

0 

330 c1-0CH2- 0 3 1 H -CH2- /'..i.. c-0 
H -
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Table 1.31 

R>-(CH2)J-
F.14 

Compd. k m n chirality R:i -(CH2~(CH2)qG-Rs No. R Rs 

c1-0-CH2- 3 1 
o CH3 

331 0 H -CH2-N-c-O 
H -

o OCH3 

332 c-OCH2- 0 3 1 H -cH2-N-c-Q-ocH3 
H -

OCH3 

0 

cr-Q-cH2- 0 3 1 H "-() 333 -CH2-N-C 
H -

cr-Q-cH2-
0 

334 0 3 1 H -CH2- N· c-O-CH3 
H -

cr-Q-cH2-
0 N02 

335 0 3 1 H -CH -N-c-Q 2H -

cr-Q-cH2-
o CF3 

336 0 3 1 H -CH2-N·C-O H -

0 

337 cr-Q-cH2- 0 3 1 H -CH -N-C-0 
. 2H -

H3C 

0 

338 cr-Q-cH2- 0 3 1 H -cH-N-c-0 
2 I -

CH3 

ct-Q-cH2-
O CF3 

339 0 3 1 R H "-0 -CH2-N-C 
H -

ci-Q-cH2-
O CF:i 

340 0 3 1 s H "-0 -CH2-N-C 
H -

0 

341 cr-Q-cH2- 0 3 1 H -(CH2h- N-C-0 -H -
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Table 1.3 2 

Com pd. R>-(CH2),-
84 

k m n chirality R3 -(CH2)p°}-(CH2)cj-G-R 6 
No. R Rs 

o-0cH2-

CH3 0 
342 0 3 1 H I 11-0 

-Cl+N-C ' 
H -

0 

343 c-OCH2- 0 3 1 H -ci+N-c-Q 
I H -
CH(CH3)2 

0 

344 ci-Q-cH2- 0 3 1 H -c1+N-c-Q 
I H -

CH2CH(CH3'2 

c-OCH2-
0 

345 0 3 1 H -(CH2b-C-o 

c-OCH2-
0 F 

346 0 3 1 H -(cH2h-c-Q-ocH:l 

347 c-O-cH2- O· 3 1 H 

0 

-(CH2'2-C-o-CH3 

H3C 

crQ-cH2-
0 

348 0 3 1 H -(CH2'2-C-o-CH3 

crQ-cH2-
0-0-349 0 3 1 H -CH2-~ f _' CH3 
0 

0 

350 crQ-cH2- 0 3 1 H - CH2- N-s-0-CH3 
H II -

0 

cr-Q-cH2-
0 

351 0 3 1 II 0 H -CH2-~""C·O-CH2 \ # 

cr-Q-cH2- 3 
~ tl{)I 

352 0 1 H -9tto·c· ~ # 
CH3 

H 
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Table 1.3 3 

R1 84 
Compd. I ;/-(CH2)j- k m n chirality RJ -(CH2)j;t:-(CH2}qG-R6 

No. R Rs 

ct-Q-cH2-
0 

353 1 2 1 H -CH2-N-c-O 
H -

ct-Q-cH2-
0 

354 1 3 0 H -CH-N-C-0 2 H -

cr-Q-cH2-
O CH3 

355 1 3 0 H -CH -N-c-0 2 H -

0 
ct-Q-cH2- 1 3 0 H "-() 356 -CH2-N-C 

H -

357 ct-Q-cH2- 1 3 0 H 

0 

-CH2-N-c-0 H -
H3C 

ct-Q-cH2-
o "CF3 

358 1 3 0 H -cH-N-c--0 2H -

ct-Q-cH2-
0 

359 1 3 0 H -(CH2'2-N·C-O 
H -

0 

360 ct-Q-cH2- 1 3 0 H -(CH2)i-N· c-0 N02 
H -

361 ct-Q-cH2- 1 3 
0 

0 H -(CH2b-c-O 

0 

362 cr-Q-cH2- 1 3 0 H -(cH2)J-c-0ocHJ 

0 

363 cr-Q-cH2- 1 3 0 11-0 H -(CH2b-C f I 
s 
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Table 1.3 4 

R1 84 
Compd. I 2>-(CH2)i- k m n chirality ·R3 -(CH2}p-t:-(CH2)cj-G-R6 

No. R Rs 

364 c-O-cH2- 1 3 0 H 
fl-OOCH, 

-(CH2h- C f _' 

H;iCO 

0 

365 Ct-o-CH2- 1 3 0 H -(CH2'2-C-o-CH3 

H:iC 

c-OcH2-
0 F 

366 1 3 0 H "-0--(CH2)2-C _ OCH3 

c-O-CH2-
0 

367 1 3 0 H -(CH2h-C-o CH3 

c-O-CH2-
0 

368 i 3 0 H -(CH2'2-c-Q 

369 c-O-CH2- i 3 0 H 
0 

-(CH2)2-C-O Cl 

370 cr-Q-cH2- i 3 0 H 
0 

-(CH2>z-c-O-o:cH2hCH;i 

0 0 

c-O-CH2- 1 3 0 H "-0" 371 -(CH2kC _ ~-CHJ 

0 

0 

372 · ci-Q-cH2- 1 3 0 H - CH2-~-0 CH3 
0 

0 

o-O-CH2- "D-0 373 1 3 0 H -(CH2b- C· H ~ u 

cr-Q-cH2-

O OCH:i 

374 1 3 0 H II~ -(CH2)J-C· H ~ fi 
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Table 1.3 5 

Compd. R1 
-(CH2rof..(CH2)crG-R6 >-(CH2)1- k m n chirality R3 

No. R Rs 

c-OCH2-
O Cl 

375 1 3 0 H -(CH2b-C·~ 

376 c-OCH2- 1 3 0 H 
0 
II~ -(CH2b-C· H ~ u OCHJ 

CH 0 

c-OCH2-
I J 11 -0-

377 1 3 0 H -CH2-y-CH2-C·N ~ u Cl 
CHJ H 

0 
II t-0-

378 ci-Q-cH2- 1 3 0 H -CH()H2-C· H ~ u F 

ci-Q-cH2-

0 0 
1 3 0 H 11~11 379 -(CH2b-C· H ~ u C·CHJ 

c-OCH2-

0 
1 3 0 II 0 380 H -(CH2b- C-f:f" CH2 ~ u 

0 

381 c-OCH2- 1 3 0 H - CHz- N-s-0 CH3 H II -
0 

0 

ci-Q-cH2- II 0 382 1 3 0 H -CH2-~C·O-CH2 ~ D 

0 
Cl 

c-OCH2-
; 

II tr-0 383 1 3 0 H -Cr+O·C· ~ /) 
CH3 H 

~ CH3 

384 cr-Q-cH2- 4 2 0 H -0 -CH2-N-C 
H 

ci-Q-cH2- 2 2 0 H 
fi' N02 

385 -CH2-N-C-O 
H -
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Table 1.3.S 

Compd. R>-(CH2);- k m n chirality Rl -(CH2~(CH2)qG-R 6 
No. R as 

Q-cH2- 2 2 0 9 
386 H -CH2-N-C-o 

H -

387 Q-cH2- 2 2 0 H ~zy -CH2-l'rC 
H -

Q-cH2- 2 2 0 H 
I? N02 

388 -CH2-N-b-O 
H -

389 O-cH2- 2 2 0 H -CH2-N-~-O-co2CH3 
H -

390 Q-cHr 2 2 0 H 9 
CF3 

-CH-N-C-0 
2 H. -

O-cH2-
9 

CF3 

391 2 2 0 H -CH-N-d-Q 2H -
F 

Q-cHr 2 2 0 H 
~ OCF3 

392 -CH2-N·t-O H -

Q-cH2-
I? Br 

393 2 2 0 H -CH2-r-.i-b-O 
H -

Q-cH2-
f? Cl 

394 2 2 0 H -CH-~b-0 2H -

395 Q-cH2- 2 2 0 H -cH2-fl. .... ~-Q-sr H -

396 Q-cH2- 2 2 0 H· -CH,.-~"td--F H -
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Table 1.37 

Compd. R>-(CH2)j- k m n chirality fi3 -(CH2~(C H2)(;-G-R 6 
No. R Rs 

397 Q-cH2- 2 2 0 H 
~ Cl 

-CH2-N-d-6-c1 
H -

398 Q-cH2- 2 2 0 H -(CH2h-N-g-o 
H -

Q-cH2- 2 2 0 ~-<SJ 399 H -(CH2h-N-C f ~ h 
H -

Q-cH2- 2 2 0 H 
~ N02 

400 -(CH2Ji-1'.'-b-O 
H -

401 Q-cH2- 2 2 0 H -(CH2)z-N-K-o-~ C02CH3 
H -

Q-cH2- 2 0 H 
~ CF3 

402 2 -(CH2)z-trb-d 
H -

~ CF3 

403 Q-cH2- 2 2 0 H -(CH2),-'"b-O H -
F 

~ OCF3 
404 Q-cHz- 2 2 0 H -0 -(CH2'2-N-C 

H 

405 o-CH2- 2 2 0 H 
i? Br 

-(CH2h-tf-~-0 
H -

i? . Cl 

406 Q-cH2- 2 2 0 H -0 -(CH2h-N-C 
H 

o-CH2- 2 2 0 H ~ -0-407 -(CH2h-N-C Sr 
H -
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Table 1.3 8 

Compd. R>-(CH2)j-
84 

k m n chirality 'R:J -(CH2~(CH2)qG-R6 
No. R Rs 

408 Q-cH2- 2 2 0 H -(CH2),-•"g-O-F 
H -

409 Q-cH2- 2 2 0 H 
f? Cl 

-(CH2h-N-C~CI 
H -

410 Q-cH2- 2 2 0 H 
(S) f?-0 -yH-~~c 1' - ' 

CH2CH(CH:i)2. 

411 Q-cH2- 2 2 0 
(S) p-<Y 

H -yH-r-.~c 
·H -

CH2CH(CHJJ2 

!? N02 

Q-cH2-
(S) -0 412 2 2 0 H -rH-~C '-' 
CH2CH(CH3h . 

413 Q-cH2- 2 2 0 H 
(SJ p--0 -yH-ftC ~ _' C02CH3 

CH2CH(CH3'2 

Q-cH2-

f? CF3 

414 2 2 0 H J?H-~t~ 
CH2CH(CH:ih 

415 Q-cH2- 2 2 0 H 

f? CF3 

~f ft-rrt'.-0 
CH2CH(CH:ih :F 

fr OCF3 

Q-cH2-
(S) -0 416 2 2 0 H -1H-~b '-' 
CH2CH(CH:ih 

Br 

417 Q-cH2- 2 2 0 H 
(S) fi>-Q 

-1H-N-C H -
CH2CH{CH~2 · 

f? Cl 

418 Q-cH2- 2 2 0 H ~fft-:r~-0 
CH2CH(CH:ih 
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Table 1.3 9 

Com pd. R>-(CH2)j-
84 

k m n chirality ·R3 -(CH2>p.'.f:-(CH2)qG-R6 
No. R Rs 

419 Q-cH2- 2 2 0 H 
(S) p-0-
-TH-~:...c f _' Br 

CH2CH(CH3)z 

420 Q-cH2- 2 2 0 H (S) 'ii'-0-
-1H-~L-C f - ' F 

CH2CH(CHJ}2 

Cl 

421 o-~H2- 2 2 0 <SJ rr-o H -yH-~:...c r _ c1 

CH2CH(CH3}2 

Q-cH2-
(R) f?-0 

422 2 2 0 H -CH-N-C 
! H -
CH2CH(CH3'2 

423 Q-cH2- 2 2 0 
(R) rrzy 

H -CH-N-C 
I H -
CH2CH(CH:i)2 

~ N02 

Q-cH2-
(R) -0 

424 2 2 0 H -CH-*C f ' 
1 H -
CH2CH(CH3)2 

425 Q-cH2- 2 0 
(Fi) 9-0-

2 H -CH-N-C C02CH3 
I H -
CH2CH(CH3)z 

Q-cH2-

fi> CF3 

426 2 2 0 H ~~H-~L-b--Q 
! H -
CH2CH(CH:i}z 

Q-cH2-

fr CF3 

427 2 2 0 H ~~H-N-b-Q 
I H -

CH2CH(CH:ib F 

O-cH2-

~ OCF:i 

428 2 2 0 H ~~rr-~b-0 
i H -= 
CH2CH(CH:i}2 

Br 

o-CH2- 2 0 
(R) ~-0 

429 2 H -CH-1'.L-C 
l H -: 
CH2CH(CH:ih 
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Table 1.40 

Compd. R>-(CH2)) 

84 
k m n chirality R3 -(CH2~(CH2}qG-R6 

No. R Rs 

Cl 

Q-cH2-
(R) 9-0 

430 2 2 0 H -yH-~C f _' 

CH2CH(CH3)2 

o-CH2-
(R') f?-0-

431 2 2 0 H -CH-1\:...c f ' Br 
1 H -
CH2CH(CH3h 

432 Q-cH2- 2 2 0 H 
(A) 'i!-0-

-Ct+-N-C F 
l H -
CH2CH(CH3)2 

f? Cl 

Q-cH2-
(R) 0 

433 2 2 0 H -Cl+-1\:...c f ' Cl 
! H -
CH2CH(CH3'z 

434 c-O-CH2- 1 3 1 H -CHz-1'-r-g-o 
H -

c-O-CH2- 1 3 1 r?-QJ 
435 H -CH2-N-C f ' ;} 

H -. 

436 c-O-CH2- 1 3 1 H 
'i!-do, 

-CH -N-C f ' 
zH -

437 c-0-CHz- 1 3 1 H -CH2-N-b-Q-co2C H3 
H -

cr-Q-cH2- 1 3 1 
~ CF3 

438 H -CH2-N-b-O 
H -

o-O-CH2-

~ CF3 

439 1 3 1 H -CH-N-~-o 2H -
F 

440 cr-Q-cH2- 1 3 1 H 
f? OCF:i 

-CH2-N-C-O 
H -
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Table 1.41 

Compd. R1 
-(CH2~(CH2)qG-R6 ~(CH2)j- k m n chira!ity R:i 

No. R Rs 

441 crQ-cH2- 1 3 1 H 
f? Br 

-CH2-N-c-O H -

442 crQ-cH2- 1 3 1 H 
f? Cl 

-CH-N-C-0 2H -

crQ-cH2- 3 1 ~ 443 1 H -CH -1\:...c-Q-sr 2H -

444 crQ-cH2- 1 3 1 H -CH -~-td-F 2H -

crQ-cH2- 1 3 1 H 
I( Cl 

445 -CH -l\1..b-6-c1 2H -

446 crQ-cH2- 1 3 1 H -(CH2)z-N-~-o 
H -

crQ-cH2- ~zy 447 1 3 1 H -(CH2'2-N-C f ' o 
H -

cr-Q-cH2- 1 3 1 H 
ij> N02 

448 -(CH2)i-N-C-O 
H -

449 cr-Q-cH2- 1 3 1 H -(CH2);rN-g-0-ro2CH3 H -

cr-Q-cH2-
ij> CF3 

450 1 3 1 H -0 -(CH2h-N-C 
H 

CF3 

cr-Q-cH2- 1 l'-Q 451 1 3 H -(CH2h-~C 

F 
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Table 1.4 2 

Compd. R1 -(CH2~(CH2JqG-R6 >-(CH2)i- k m n chirality RJ 
No. R Rs 

452 c-O-CH2- 1 3 1 H 
~ OCF;:i 

-(CH2)2-N-C-O 
H -

453 cr-Q-cH2- 1 3 1 H 
fj> Br 

-(CH ) -r-.,1..;-o 
2 2 H 

454 cr-Q-cH2- 1 3 1 H 9 
Cl 

-(CH2h-~C-0 

455 cr-Q-cH2- 1 3 1 H -(CH2 )2-N-~-O-sr H -

456 cr-Q-cH2- 1 3 1 H -(CH2),-lf-~~ H -

cr-Q-cH2- 1 3 1 H 
~ Cl 

457 -(CH2'2-N-b-C}-c1 H -

0 
458 cr-Q-cH2- 2 2 1 H -CH -N-c-0 2H -

cr-Q-cH2-
O CH:i 

459 2 2 1 H "-0 -CH2-N-C 
H -

0 
460 cr-Q-cH2- 2 2 1 H - CH2- t-r c-0-CH3 H -

c-OCH2-
O CF3 

461 2 2 1 H -CH2-l\1..c-Q 
H -

0 

462 c-OcH2- 2 2 1 H -CH2-N·c-0 H -
H3 C 
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Table 1.4 3 

Compd. R>-(CH2)1- k m n chirality R:i -(CH2~(CH2Tq-G-'R 6 
No. R Rs 

0 

c-OCHz-463 2 2 1 H -CH2-f\1.c-Q 
I -
CHJ 

c-OCH2-

o OCH3 

464 2 2 1 H -cH2-N-c-Q-ocH3 
H -

OCH3 

cr-OcH2-
0 

465 2 2 1 H "-() -CH -r-.1.c 
2 H - • 

c-OcHz- 2 2 1 
O N02 

466 H -CHz-N-c-Q 
H -

c-OcHz- 2 2 1 
O Br 

467 H -CH2-N-c-Q 
H -

cr-OCHz- 2 
O N(CH3)2 

468 2 1 H -cH2-N-c-Q 
H -

cr-Q-cH2-
0 OCH3 

469 2 2 1 H -CH -N-C-0 z H -

c-OcH2-

0 

470 2 2 1 H -CH2- N-c-OcN 
H -

c-OCH2-

0 

471 2 2 1 H -CH2- N-C-0 C02CHJ 
H -

0 0 

472 c-OCH2- 2 2 1 H "-0"-0 -CH,-N'C C ~ J 
"H -

0 0 

473 c-OCH2- 2 2 1 H 11-0" -CH2-N-C C·CH.:i 
H -
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Table 1.44 

R>-(CH2)j 
frt4 Compd. k m n chirality f:t=1 -(CH2}pf-(CH2)c:-G-R6 

No. R Rs 

c-OCH2-
0 

474 2 2 1 H -CH2-~ C-OCF3 

c-OCH2-
0 

475 2 2 1 H - CH2- N-C-0-CH(CHJh H -

c-OCH2-
0 

476 2 2 1 H - CH2- N-C-0-N02 
H -

c-OCH2-
0 

477 2 2 1 H - o; 2- N· c-0-OCH(CH3}:i 
H -

0 

478 c-OCH2- 2 2 1 H -CH2-~LC f I "-Q 
H3C 

0 
c-OCH2- "-0 479 2 2 1 H -CH2-N-C f I 

H 0 

0 
c-OCH2- "-0 480 2 2 1 H -CH2-N-C f I 

H 0: Br 

0 
c-OcH2- "-0 481 2 2 1 H -CH2-N·C f I 

H S 

482 c-OcH2- 2 2 1 H 
CH3 

0-6 II J 
-CH2-N-C I 

H S 

0 

"-0 483 c-OCH2- 2 . 2 1 H -CH2-N·C f I 
H S CH3 

0 

"-{]() 484 c-OCH2- 2 2 1 H -CH2-N·C f I 
H N 4 

H 
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Table 1.4 5 

Compd. R>-(CH2)1- k m n chirality R3 -{CH2~(CH2Jq-G-R6 
No. R Rs 

c-OCH2-
9-QcF, 

485 2 2 1 H -CH2-ttC f ' 
H -

CF3 

cr-Q-cH2- 2 2 1 
O CN 

486 H 
-CH2-rv-c-Q 

H -

c-OcH2- 0 er 
487 2 2 1 H 

-CH -rv-c-Q 
2H -

cr-Q-cH2-
0 NH2 

488 2 2 1 H -CHz-N-C-0 H -

O CF3 

489 o-OcH2- 2 2 1 H -CH -N-C-0 2 H -
F3C 

c-OcH2-
O OCH2CH3 

490 2 2 1 H -CH-N-C-0 z H -

c-OcH2-
ObCF, 

491 2 2 1 H -CH2-N·C f ~ 
H -

cr-OcH2-
O OCF3 

492 2 2. 1 H 
-CH -N-c-d 2 H -

c-OcH2-
0~tr 493 2 2 1 H -CH -N·C f ' 

2 H -

O CF:i 

494 c-OcH2- 2 2 1 H -CH,-N-(;-0 
H -

F 

· CF3 

495 o-OcH2- 2 2 1 H -CH,-~,~-o H -
F 
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Table 1.4 6 

R>-(CH2)1-
frt 4 

Compd. k m n chirality fi:i -(CH2~(CH2}qG-R6 
No. R 85 

c-OCH2- 1 
0 CF3 

496 2 2 H -CH2-N·C~F H -

497 c1-0CH2- 2 2 1 H 
O -bCH(CH,)2 

-CH -N-c I/ ~ 
2 H -

crQ-cH2-
O NHz CF3 

498 2 2 1 H 
-CH -N-C-0 

2 H -

499 c-OCH2- 2 2 1 H 
0 

- CH2- ~ c-0-N(CH3)i 

0 

500 o-OcH2- 2 2 1 H -CH2- N-C-0-OCH3 
H -

0 N02 

501 c1-0-c~2- 2 2 1 H -cH,-,.,.cp 
H -

Br 

c1-0-CH2-
0 N02 

502 2 2 1 H -CH -N·c-6-F 2H -

o-0cH2-
O N02 

503 2 2 1 H -cH2- N- c-Q-c1 
H -

O OCH3 

504 c-OCH2- 2 2 1 H -cH2-N-c-Q 
H -

OCH3 

N02 
505 c-O-CH2- 2 2 1 H -CH2- t-.,!...~-Q-er 

H -

0 

506 cr-0cH2- 2 2 1 H -cH2-N-c-(JL 
H 0 N02 
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Table 1.4 7 

Compd. R>-(CH2)j- k m n chirality f13 -(CH2~(CH2)QG-R6 
No. R Rs 

c1-0CH2-
0HJC 

507 2 2 1 H 
-CH2-N-c-6 

H O 

c1-0CH2-
0 

2 2 1 H "-00 508 -CH2-N-C '/ I 
H S ;:; 

c-OCH2-
O Br 

509 2 2 1 H 
-CH -N·C-0 2 

H S 

c-OCH2-
9-fl!CH3 

510 2 2 1 H -CH2-N-C ~ Jl 
H 0 CH3 

0 
ci--Q-cH2- "-0 511 2 2 1 H -CH2-N-C f I 

H 0 C(CH3}J 

CN 
I 

512 ci--Q-cH2- 2 2 1 H 
O CHCH3 

-CH2-N-c-O 
H -

0 ,, 

513 c-OCH2- 2 2 1 H 
O C·CH3 

-cH2-N·c-O H -

0 

514 c-OcH2- 2 2 1 H - CH2- N-C-0-C(CH3 b 
H -

0 

515 ci--Q-cH2- 2 2 1 H -CH2-N-c-Q-cH20H 
H -

H2~CH2- 2 1 H 
p CF3 

516 2 -CH2-N-C-O 
H -

H2b- ~ CF3 

517 2 2 1 H -CH2-N-C-O ~ II CH2- H -
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Table 1.4 8 

R>-(CH2)i-
@4 

Compd. k m n chirality R3 -(CH2}p-f-(CH2)ciG-R6 
No. R . Rs 

NH2 ~ CF3 
518 d-CH2-

2 2 1 H 
-CH2-N-C-O 

H -

... 

519 o-iw-CH2- 2 2 1 H 
~ CF3 

-CH-N-d-d 
2H -

520 cr-Q-cH2- 2 2 1 -CH:i 
f? CF3 

-CH-N-c-0 
2H -

c-OCH2- 2 2 1 Q \f CF3 

521 -CHrN-~ 
-(CHz)2crt-Q H -

cr-Q-cH2- 2 2 1 Q b' CF3 

522 -CHrN-l-0 -CH2C~ H -

c-OcH2- Q ~ 
523 2 2 1 -CH;rN-~ 

-(CH2)2ctt-Q H -

er-OCH~ Q ~ 
524 2 2 1 -CHrN-8.-Q 

-CH2C~ H -

q 

525 c1-0CH2- 2 2 1 H 
~ ~CH3 

-CH2-N-C-O O 
H - . 

526 c-OCH2- 2 2 i H 
n> 

-cH2-wc-O 

527 c-OcH2- 2 2 i H 
n> 

-CH2-~C-Cs 

~ CH.:i 

528 c-OcH2- 2 2 i H -CH2-~Cv 
F:iC 
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Table 1.5 O 

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

c-OCH2- ~w 540 2 2 1 H -CH2-!'rC f I 
H ~ 

I 
CH3 

cr-Q-cH2- 2 
Pa N02 

541 2 1 H -CH2-N-c'-Q · 
H -

H2N 

542 c-OCH2- 2 2 1 H 9 
CH2CH.:1 

-CH-f-.L.~-0 
2 H -

543 o-Q-cH2- 2 2 1 H -CH:i-ft~-0-CH2CH3 

544 c-OCH2- 2 2 1 H -CH-10~ 2H -

545 c-OCH2- 2 2 
~ Cl 

1 H -CH-,•;p 2H -
c 

546 c-OCH2- 2 2 1 H -CH;'"~:K H -
C 'Cl 

c-OCH2-

9 . 
547 2 2 , H -CH -N-b-Q-c1 2H -

Cl 

o-0cH2-

~ Cl 

548 2 2 1 H -CH-,•o-Q 2H -
Cl 

c-OCH2-

~ Cl 

549 2 2 1 H -CH-'"b-0 2H -
0 2N · 

550 c-OCH2- 2 2 , H -CH-,•E-Q 
2 H -

0 2N er 
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Table 1.51 

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

551 c-OCH2- 2 2 1 H 
~ CHJ 

-CH2-~C-CH2-o 

552 c-OCH2- 2 2 1 H 
~ CF:i 

-CH2-~C-CH2-d 

553 c-OCH2- 2 2 
~ CF.'.l 

1 H -CH2-~C-~H2-Q 
CF3 

554 c-OCH2- 2 2 1 H ~-wF -CH2-N-C ~ I 
H &J 

H 

555 cr-O-CH2- 2 2 1 H 
~-wcr -CH2-N-C ~ I . 

H &J 
H 

c-OCH2-
~-wCH3 

556 2 2 1 H -CH2-N-C f I 
H .# 

H 

crQ-cHz-
0 

557 2 2 1 H -(CH2)z-N-c-0 
H -

c-OCH2-

CH:i 0 

558 2 2 1 H -ci+N-c-0 
. H -

0 ~F:i 

559 cr-Q-cH2- 2 2 1 H -cH-N-c-Q 
I H -
CH3 CF:i 

O CN 

560 c-OCH2- 2 2 1 H -c1+N·c-d I H -
CH:i 

O Br 

561 c1-Q-cH2- 2 2 1 H -cH-N-c-0 
I H -
CHJ 
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Table 1.5 2 

Compd. R' 84 
;>-ccH2)j- k m n chirality R::i -(CH2}pf-(CH2Jq-G-Rs No. R Rs 

c-OCH2-
O Cl 

562 2 2 1 H -CH-N·C-0 
I H -
CH3 

cr-Q-cH2-
O CF:i 

563 2 2 1 H -CH-N·C-0 I H -
CH:i F:iC 

o-O-CH2-
O OCH2CH3 

564 2 2 1 H -Crt-N-C-0 
I H -
CH3 

cr-Q-cH2-
0~CFo 

565 2 2 1 H -CH-N·C I/ ' 
I H -
CH:i 

c1-Q-cH2-
o OCF3 

566 2 2 1 H -CH-N-C-0 
I H -
CH a 

567 c-OCH2- 2 2 1 o~ H -cH-N-c I/ ' 
I H -
CH:i CF:i 

568 c-OCH2- 2 2 1 H 0-0 -cr+N-c 11· ' 
I H -
CH3 CF:i 

O CF:i 

569 c-OCH2- 2 2 1 H -cr+N-c-Q I H -
CH3 F 

0 CF:i 

570 c1-0-CH2- 2 2 1 H -CH- N· c-Q-F 
I H -
CH:i 

HO CH(Oi:i)2 

571 c1-0CH2- 2 2 1 H -CH-~L~-b 
I H -
CH3 

572 cr-OCH2- 2 2 1 

O~N CF:i 

H -CH-N·c-0 
I H 
CH:i 
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Table 1.53 

Compd. R' 84 
~(CH2)i- k m n chirality R:i -(CH2~(CH2Tq-G-Rs No. R Rs 

c-OCH2-

O Br 

573 2 2 1 H -CH-N·C-0 
I H s 
CH3 

0 

c-OCH2- "-0 574 2 2 1 H -CH-N-C ~ I 
I H S Br 
CH3 

0 

ci-Q-cH2-575 2 2 1 H -CH-N-c-(Jl 
I H 0 C(CH ) 
CH3 

3 ~ 

0 

c1-0-CH2-
11-Q 

576 2 2 1 H -CH-N-C f I 
I H 0 SCH3 
CH3 

H;iC 

577 c1-0-CH2- 2 2 1 H -CH-~~-0 
I H 0 
CH3 

0 

ci-Q-cH2- 11-00 578 2 2 1 H -CH-N·C f I 
I H s ~ 
CH3 

0 

o-0cH2- "-00 579 2 2 1 H -Cl+N-C f I 
I H N ~ 
CH3 

H 

0 

ci-Q-cH2- "-0 580 2 2 1 H -CH-N-C ~ I 
I H S CH3 
CH3 

0 

c-OCH2- "-0 581 2 2 1 H -CH-N-C f I 
I H s 
CHJ 

H;iC 

582 c-OCH2- 2 2 1 H -Cl+»~~ 
I H s 
CH:i 

0 

cr-Q-cH2- "-{:() 583 2 2 1 H -CH-N-C f I 
I H N D 

CH3 CHJ 
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Table 1.5 4 

Compd. R>-(CH2)j- k m n chirality R:i -{CH2~(CH2)aG-R6 
No. R Rs q 

c1-0-CH2-

0 0 

584 2 2 1 "-0"-0 H -yH-~C _ C ~ ;f 

CH:i 

c-OCH2-

0 

585 2 2 1 H -ci+N-c-0-cN 
I H -
CH:> 

o-OCHz-

0 

586 2 2 1 H -cH-N-c-Q-c1 
I H -
CH3 

c1-0-CH2-

0 

587 2 2 1 H -ci+N-c-0-cF 
I H - 3 
CH:i 

c-OCH2-

0 

588 2 2 1 H -CH-N-c-0-NH 
I H -

2 

CH:i 

0 

589 c-OCH2- 2 2 1 H -CH-N-c-Oc(CH ) I H - 3 :i 
CH:i 

0 

590 c-O-CH2- 2 2 1 H - CH- N-C-0 CH(CH3'2 
I H -
CH:i 

0 

591 c-OCH2- 2 2 1 H -CH-N-c-ON(CH3 )z 
I H -
CHJ 

0 

592 c-OCH2- 2 2 1 H -cH-N-c-Q-ocH3 
I H -
CH:i 

0 

593 c-OcH2- 2 2 1 H - Cf+ N-C-0 CH20H 
I H -
CH:i 

0 

594 c-OCH2- 2 2 1 H -CH-N-c-OoH 
I H -
CH3 
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Table 1.5 5 

Compd. R>-(CH2)j- k m n chirality "R:J -(CH2~(CH2iqG-R6 
No. R Rs 

595 c1-0CH2- 2 2 1 H 

0 

- CH- N-c-0-C02CH3 I H -
CH3 

c-OCH2-

0 0 11-0-11 
596 2 2 1 H -CH-N-C C·CH 

I H - 3 

CH3 

0 

597 c-OCH2- 2 2 1 H 
O 'c·CHJ 

-ct+N-c-0 
I H 
CHJ 

0 

598 c-OCH2- 2 2 1 H -Cf+t-..~c ? I "-0 I H 0 
CH:1 

0 

c-OcH2- "-Q 599 2 2 1 H -Cl+N-C ? 
I H 
CHJ CHJ 

0 

c-OCH2-
11-0 600 2 2 1 H -Cl+N·C ? I 

I H 0 ·Sr 
CH3 

c-OCH2-

O C?CH3 

601 2 2 1 H -c1+N·c-C)° I H -
CH:;i 

c-OCH2-

O N(CH:ih 

. 602 2 2 1 H -crt-N-c-d · 
I H -
CH:i 

O NH2 

603 c-OCH2- 2 2 1 H -CH-l\~c-d 
I H -
CH3 

~ 
604 crQ-cH2- 2 2 1 H -rl+~L.c-Q 

CHJ H 

c-OCH2-
~ -0 

605 2 2 1 H -?H-~L-C 0 

CHJ 
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Table 1.5 6 

Compd. 
R1 84 

2>-(CH2)i- k m n chirality ·R.:i -(CH2~(CH2}qG-R6 
No. R Rs 

606 c1-0CH2- 2 2 1 H ?-0 -rH-u-c s 
CHJ 

607 c1-0CH2- 2 2 1 H !?_Ct' -~H-~C ~ 
CH3 

608 c1-0CH2- 2 2 1 H li'-<:tH' -rrt-N°C 0 
CHJ H3C 

609 c-OCH2- 2 2 1 H li'-v -rl+~'"C 0 
CHJ H3C 

9~ 
610 c1-0CH2- 2 2 1 H -11+~C S 

CH3 Q"'C 
CH3 

c-OCH2-

I/ -qC(CH,J, 
611 2 2 1 H -r·l-1'.'-c H 0 

CH3 H3C 

612 c-OCH2- 2 2 1 H -1H-~C ~ fr 

0-IJ 1-bC 

c-OCH2-
l/~-~:{H' 

613 2 2 1 H -rl+~C 0 

CH3 F3C 

c-OCH2-

1/-qCH, 
614 2 2 1 H -rrt-~C N,. 

CH3 F.:iC CH:i 

615 c-OcH2- 2 2 1 H ~ -rJ H H 
a;,, 

616 c-OcH2- 2 2 1 H -8 -yl+~~ ~ 
D-l,, 

76 



. ') 2 6 JUN 2002 
WO 99125686 PCT /US9S/23254 

Table 1.5 7 

Compd. R>-(CH2)j 
84 

k m n chirality ·R3 -(CH2)p-}-(CH2!qG-R6 
No. R Rs 

617 o-OcH2- 2 2 1 H 

9 CF3 

-yH-~~c-O 
CHJ 

618 cr-Q-cH2- 2 2 1 H 

0 
-Cl+f\LC-0 

I H -
CH(CH3)2 

cr-O-CH2-

O CN 

619 2 2 1 H -CH-t-..~c-d 
I H -
CH(CHJh 

o-O-CH2-

O Br 

620 2 2 1 H -Cl+N·C-d 
I H -
CH(CH3'2 

cr-O-CH2-

O Cl 

621 2 2 1 H -C!+N·c-d 
I H -
CH(CH3}i 

cr-Q-cH2-

O N(CH3'2 

622 2 2 1 H -cH-N-c-0 
I H -
CH(CH3h 

cr-Q-cH2-

o OCH3 

623 2 2 1 H -CH-N-C-d 
I H -
CH(CH3)z 

o N02 

624 cr-Q-cH2- 2 2 1 H -c1+N-c-O 
I H -
CH(CHJ)2 

O NH2 

625 cr-Q-cH2- 2 2 1 H -c1+N-c-O 
I H -
CH(CH3}z 

F.J c 

626 c-OcH2- 2 2 1 H -CH-»~-0 I H -
CH(CHJ)2 CF3 

O OCH2CH3 

627 c-OCH2- 2 2 1 H -cH-N-c-0 
I H -
CH(CH3h 
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Table 1.5 8 

Compd. R>-(CH2)J-
@4 

k rn n chirality R3 -(CH2}pf-(CH2)q-G-Rs 
No. R Rs 

c1-0CH2-

o C02CH3 

628 2 2 1 H -CH-N-C-0 
I H -
CH(CHJh 

c-O-CH2-

0-tr 629 2 2 1 H -CH-N-c f ~ 
I H -
CH(CH3)z 

c-OcH2-

o OCF3 

630 2 2 1 H -ct-t-N-c-0 
I H -
CH(CH3)2 

631 c-OCH2- 2 2 1 o~ H -cH-N-c f ~ 
I H -
CH(CH3'2 CF3 

632 c-OCH2- 2 2 1 H 0-b -cH-N-c f ~ 
I H -
CH(CH3)2 CF3 

c-OCH2-

O CF3 

633 2 2 1 H -CH-N·c-Q 
I H -
CH(CHJh F 

c-OCH2-

o CF3 

634 2 2 1 H -cH-r-.i-c-d-F 
I H -
CH(CH3'2 

635 c-OCH2- 2 2 1 
ob°'(oi,i, 

H -c1+N-c f ~ 
I H -
CH(CH:ilz · 

O CH:i 

636 c-OcH2- 2 2 1 H -cH-N-c-0 
I H -
CH(CH3h 

O CF:i 

637 c-OcH2- 2 2 1 H -ci+N-c-0 
I H -
CH(CH3h 

0 

638 c-OCH2- 2 2 1 H -Ct+N·c-0-cN 
I H -
CH(CH3)a 
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Table 1.5 9 

Compd. A>-(CH2)i- k m n chirality .RJ -(CH2~(CH2fcfG-R6 No. A Rs 

c-OCH2-

0 

639 2 2 1 H -CH-N-C-0-N(CH ) 
I H - 3 2 

CH(CHJh 

c-OCH2-

0 

640 2 2 1 H -crt-N-c-Q-ocH 
I H - .:i 

CH(CH3h 

cr-O-CH2-

0 

641 2 2 1 H -cH-N-c-Q-co2cH:i 
I H -
CH(CH:ih 

c-OCH2-

0 0 
11-0"-0 642 2 2 1 H -CH-N-C C 

I H - ~ J 
CH(CH:ih 

643 c-O~H2- 2 2 1 H 

0 

-cH-N-c-Q-cF I H - .:i 

CH(CH3)2 

0 

644 c-OCH2- 2 2 1 H -CH-N-C-0 C(CH3)J 
I H -
CH(CH3h 

645 c-OCH2- 2 2 1 H 

0 

-CH-N-C-o-NH2 I H -
CH(CH:ih 

646 c-OCH2- 2 2 1 H 

0 

-Ct+N-c-Q-cH OH 
I H -

2 

CH(CH3h 

0 0 

ci-Q-cH2-
11-011 

647 2 2 1 H -Cl+N-C C·CH;i 
I H -
CH(CH3h 

0 

648 c-OcH2- 2 2 1 H -c:+ N-c-Q-cH(CH:ih 
I H -
CH(CH:i)2 

0 

649 c-OCH2- 2 2 1 H -r;+~c-OocH(CH:i)2 
CH(CH:ih 
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Table 1.6 0 

k m n chirality 

650 c1-Q-cH2- 2 2 1 H 

H 

652 c1-Q-cH2- 2 2 1 H 

H 

H 

H 

H 

H 

H· 

H 

H 
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Table 1.61 

R>-(CH2)j-
4 . 

Compd. k m n chirality 'R:J -(CH2~(CH2Tq-G-R 6 No. R Rs 

cr-0cH2-
? 

661 2 2 1 H -yH-ftC-? 
CH(CH3}z OCH3 

662 c-OCH2- 2 2 1 9-b H -yH-tf"C ~ ~ 
GH(CH3)2 CHJ 

663 c-O·CH2- 2 2 1 H I'~ -yl+~C ~ ~ 
CH(CH3)z 

664 c1-0CH2- 2 2 1 l'-b H -yH-N-C f ~ 
H N02 

CH(CH3h 

665 c-OcH2- 2 2 1 H 
~CH, 

-yH-~~ 
CH(Oi3}z 

c1-0cH2-
9-aCH, 

666 2 2 1 H -yl+N-C ~ .--; N 
H CH3 

CH(CH3}i 

~-Pu c-OcH2-
II 

667 2 2 1 H -1H-N-C H ..,,. 

Q-1 (0-b)i 1 . .& 

c-OCH2-. 9-(} 668 2 2 1 H -TH-N-c f..,,; 
H CH3 

CH(CH3)2 

fi>-Q 669 c1-0CH2- 2 2 1 H -yi+Wc ~I 
CH(CH3)z CH3 

o-OcH2-
9 

670 2 2 1 H -lH-t-'"c-{l 
H Br 

CH(CHJh 

o-0cH2-
9 

671 ·2 2 1 H -rH-N-c-Q 
H N02 

CH(CHJ)2 
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Table 1.62 

Compd. R>-(CH2),-
84 

k m n chirality Al -(CH2}pf-(CH2}qG-R s No. R Rs 

c-O-cH2-
9 

672 2 2 1 H -yH-~~c-Q 
CH(CH:ih H 

c-OCH2-
9 

673 2 2 1 H -yH-~1.c-Q 
C(CH:1)2 

674 c-OCH2- 2 2 1 H ~-<J' -yH-~1.c -9 I 

CH(CH:i)2 

c-O-CH2-
9 

675 2 2 1 H -? H- ~I. c-{Jl 

C(CH3}2 CH:i 

676 c-O-CH2- 2 2 1 H -ru-~ 
CH(CH:ih H 

677 c-O-CH2- 2 2 1 H -ru-~ 
I 

CH(CH:i'2 CH:i 

678 c-O-cH2- 2 2 1 H ~~ -yH-ftC # I 

CH(CH:ih 

679 c-O-cH2- 2 2 1 H -ru-~-ro 
CH(CH3b 

680 c-O-cH2- 2 2 1 H ~-{Jl -?H-N-C ~ I 
H Br 

CH(CH:il2 

c-OcH2-

9 CH3 

681 2 2 1 H -yH-N-C-{J( 
H CH3 

CH(CH:ih 

c-O-cH2-
~ 

682 2 2 1 H -rH-N-c-{:l 
CH(~H:1h C(CH:ib 
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Table 1.6 3 

Compd. R~(CH2)1- 84 
k m n chirality RJ -(CH2~(CH2}qG-R6 No. R Rs 

cr-O-CH2-
I? 

683 2 2 1 H -yH-~c-{Jl 
CH(CHJ'2 SCH3 

684 o-OcH2- 2 2 1 ' 9-{l H -TH-~c f? . 
CH(CHJh g-cH(CHJJ:? 

cr-Q-cH2-
9 

685 2 2 1 H -TH-~L.c-{l f? 
CH(CH ) {?-CH3 

32 0 

686 cr-O-CH2- 2 2 1 H 

0 

-ci+rv-c-Q 
I H -
CH2CH(CHJ'2 

0 

687 c1-Q-cH2- 2 2 1 H -CH-N-c-0 v -
0 CFJ 

688 c-OCH2- 2 2 1 H -Cl+N-C-Q v -0:3 

689 c-OCH2- 2 2 1 

0 Ol 

H -ci+N-c-0 v -
o Br 

690 c-OCH2- 2 2 1 H -ci+N-c-Q v -
o t-..(CH3)2 

691 crOCH2- 2 2 1 H -CH-N-C-0 v-
O OCH3 

692 c-OCH2- 2 2 1 H -CH-N-C-0 v -
o CF3 

693 c-OCH2- 2 2 1 H -cH-N-c-0 

VF:iC 
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Table 1.64 

Compd. R1 84 

2)-(CH2)) k m n chirality RJ -(CH2~(CH2}qG-R6 
No. R Rs 

694 c1-Q-cH2- 2 2 1 H 

. o-OOCH2CH, 
II f 

-CJ+ N-C ' v -
c1-0CH2-

0 COzCH3 

695 2 2 1 H -Cl+N-C-0 v -
ci-Q-cH2-

0 OCF:i 

696 2 2 1 H -Ct+N-C-0 v -. 
697 c1-Q-cH2- 2 2 1 H 

0 

-CH·N-c-OcN v -
698 cr-Q-cH2- 2 2 1 H 

0 . 

-Cl+ N-C-0-N(CH3 h v -
0 

699 cr-Q-cH2- 2 2 1 H -vc-o-ocH, 

·o 

700 cr-Q-cH2- 2 2 1 H -oC-O-co,cH, 

0 0 

701 cr-Q-cH2- 2 2 1 H "-0-11 -vC C·CH3 

0 

702 cr-O-cH2- 2 2 1 H -ct+ N-c-0-CF:i v -
0 

703 c1-Q-cH2-· 2 2 1 H - CI+ N- c-0-CH(CH:i'2 v -
704 c-OCH2- 2 2 1 H 

0 

-Cl+ N-C-0 N02 v -
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Table 1.6 5 

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

c-OCH2- ~")J 705 2 2 1 H· -0"-C~ 
H3C 

706 c-OCH2- 2 2 1 H 
f?-OCH3 

-oc ~ 

0 CF3 

707 c-OCH2- 2 2 1 H -v~-0 

708 c1-0CH2- 2 2 1 H 
f?-OBr 

-oc ~ 

709 c-OCH2- 2 2 1 H 
f?-OSCH3 -oc ~ 

710 c-OcH2- 2 2 1 H -o~-9 
Br 

c-OCH2-
f? o CH3 

711 2 2 1 H -CH-N-c-(J( v CH3 

712 c-OcH2- 2 2 1 H 
f?-b) 

vc~ ~ 

c-OCH2- ~~ 713 2 2 1 H vc~ 
H:iC 

714 c-OCH2- 2 2 1 H 
l>-ro -Ct+N-C f ~ v ~HJ 

715 cr-OcH2- 2 2 1 H 
~-o -vc ~ 
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Table 1.6 6 

Compd. R1 
-(CH2)p l 4 

(CH2)qG-R 6 >-(CH2)j- k m n chirality R3 
No. R Rs 

716 c-OcH2- 2 2 1 H --o~-?) 
717 cr-Q-cH2- 2 2 1 H 

fi'-ON02 -vc ~ 

718 c-OCH2- 2 2 1 H I?-{) -Cr+N-C ~ VH 
719 c-OcH2- 2 2 1 H fi'-0 -CH-N-C ~ v 
720 cr-Q-cH2- 2 2 1 H 

fi'-OBr -vc ~ 

cr-Q-cH2-
~ 

721 2 2 1 H -Cr+N-c-Q v ~H3 
c-OCH2-

t? . 
722 2 2 1 H -Cr+N-C-o-9H20H v - . 

c-OcH2-
~ 

723 2 2 1 H vC-o-NH2 

724 c-OcH2- 2 2 1 H v~-o-C(CH3), 

725 c-OcH2- 2 2 1 H -vg-o-kl 

726 c-OcH2- 2 2 1 H -vg-o-ittCH, 
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Table 1.6 7 

Compd. :>-{CH2),-
84 

k m n chirality R3 -(CH2}pf-(CH2Tq-G-Rs 
No. Rs 

c1-0-CH2-
~ 

727 2 2 1 H -zJ-O-c1 
0 NH2 

728 c1-0CH2- 2 2 1 H -v~-0 
0 N02 

729 c-OCH2- 2 2 1 H -v~-0 

730 ct-Q-cH2- 2 2 1 H 

0-d1 -v~ ,_, 
ci 

731 cr-Q-cH2- 2 2 1 H TJU:{c"' 
~ CF3 

cr-Q-c·H2- I~ 
732 2 2 1 H 

-CH-N-C f ,. 

() -'. 
f? 

733 cr-Q-cH2- 2 2 1 H -oc-Q 
HO CH(CH3)2 

: 

0 0:3 

734 c-OcH2- 2 2 1 H -v~-oF 

735 c-OCH2- 2 2 1 H 

0JjrF' -v~ ,_, 
p -Q 

736 c1-0CH2- 2 2 1 H -oC '-' 
H2N CF3 

737 c1-0CH2- 2 2 1 H 

~{Jrr, -vb:-' 
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Table 1.6 8 

Compd. 
R, 84 
~(CH2)1- k m n chirality R3 -(CH2~(CH2)qG-Rs No. R Rs 

c-OcH2-
fi'-qcH, 

738 2 2 1 H -oc ~o 
H3C 

c-O-cH2- o_[t 739 2 2 1 H -CH-N-~ ~ 1-.H v 
c-O-CH2-

~ N02 
740 2 2 1 H -oc-):6 

HJC 

741 cr-Q-cH2- 2 2 1 H 
Pi-aN02 -oc ~ s 

742 o-O-CH2- 2 2 1 H 
p-O>b -o-b ~. 

cr-Q-cH2-
~ 

743 2 2 1 H -vc-0 
~ CH3 

744 cr-Q-cH2- 2 2 1 H -vb-o ... 

745 cr-Q-cH2- 2 2 1 H 
~ {1C(CH:;ib -oc ~ 

746 cr-Q-cH2- 2 2 1 H !?-~:{"' -vc ~ 
H3C ~CH3 

747 cr-Q-cH2- 2 2 1 
fi'-):b'CH, 

H -vc ~ 0 
F:iC 

~ 
748 cr-OcH2- 2 2 1 H -oc-Os 
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Table 1.6 9 

Compd. R>-(CH2)j-
Fn4 

k m n chirality R:i -(CH2>pf-(CH2)qG-R6 
No. R Rs 

749 cr-Q-cH2- 2 2 1 H 
o_[( 

-v~ .:~ 

cr-Q-cH2-
l'-y 750 2 2 1 H -o'-C ~ 0 

H3C 

c-OcH2-

?i ci;J 

751 2 2 1 H -rr+-~c-0 
CH20H 

752 c-O-CH2- 2 2 
P, CF3 

1 H -?rt-~c~ . 
CH20H CFJ 

753 c1-0-CH2- 2 2 1 H 

~ CN 

-1H-~;-0 
CH20H 

Cl· 

754 c-O-CH2- 2 2 1 H -rtt~-d 
CHzOH 

c-OcH2-
9 

OCH3 

755 2 2 1 H -rrt-~~c-0 
CH20H 

9 N02 

756 c-O-CH2- 2 2 1 H -?H-~c-0 
CH20H 

c-O-CH2-

~ OCH2CH3 

757 2 2 1 H -CH-N-C-0 
I H -
CH20H 

~ C02CH3 

758 cr-Q-cH2- 2 2 1 H -r~~-0 
CH20H 

O OCF:i 

759 c-OCH2- 2 2 1 H -r11"i--O 
CH20H 
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Table 1.70 

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

760 c-O-CH2- 2 2 1 H 

b> CF3 

-rti"d-Q 
CH20H F 

c-O-CH2-

~ CF3 

761 2 2 1 H -TH-~;-o-F 
CH20H 

c-O-CH2-

~ CF3 

762 2 2 1 H -?H-~c-0 
CH20H 

c-O-CH2-
~ 

763 2 2 1 H -TH-~c-Q 
CH20H 

ci-Q-cH2-

yH3 f? 
764 2 2 1 H -y-~c-Q 

CH3 

765 ci-Q-cH2- 2 2 
fH3 fj> CH3 

1 H -f-~;-0 
CH3 

766 c1-0CH2- 2 2 1 
yH ~ CF3 

J 1-0 H -y-ft"C r; - ' 
CH3 

q_ 

767 ci-Q-cH2- 2 2 1 H 
yH3 ~ --dc-Q-il 

-y-~b I/_, 0 

CHJ 

c1-0CH2-

yH3 f? Br 

768 2 2 1 H -r-~~-d 
CH3 

c-OCH2-

yHJ ~ OCF;i 

769 2 2 1 H -y-~;-0 
CH3 

yHJ ~ CF:s 

770 c-OCH2- 2 2 1 H -y-~;-o 
CH3 F 
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Table 1.71 

Compd. R>-(CH2);- k m n chirality R:i -(CH2~(CH2)(jG-R6 
No. R Rs 

771 cr-OCH2- 2 2 1 H 
yHJ ~ CF3 

-f-~ .. C~F 
CH3 

772 cr-Q-cH2- 2 2 
fH.:i fil 

1 H -f-~._t-O-CF3 
CH3 

c-OCH2-
fH3 !? 

773 2 2 1 H -y-~c-{Jl 
CH3 C(CH3b 

c-OCHz-
fH3 f? 

774 2 2 1 H -f-~c{.Jl 
CH3 SCH3 

775 cr-OcH2- 2 2 1 
fH, ljl-8. 

H -y-~C {I-

CHJ C(CH:ib 

c-OCH2- ?'> ~-8u 776 2 2 1 H -r-~c '-
a-13 1 

,,& 

c-OCH2-
fH, ljl-0 

777 2 2 1 H -y-~C {I~ 
CH3 CH3 

c-OCH2-
fHJ 9 N02 

778 2 2 1 H -y-~c-O-c1 
CH:i 

c-OCH2-
yH:i 9 Cl 

779 2 2 1 H -y-~c-0 
CH.:i 

c1-Q-cH2-

yH3 p N02 
760 2 2 1 H -r-~c-0 

CH3 

f H3 ~ 
781 o-0cH2- 2 2 1 H -y-~c-{:CJ 

CH3 H 
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Table 1.72 

Compd. R~(CH2)j- k m n chirality R,, -(CH2~(CH2)qG-R6 
No. R Rs 

782 cr-Q-cH2- 2 2 i 
yi-1, f?-(jOCH, 

H -f-N-C f ~ 
H -

CH3 

783 c-OCH2- 2 2 1 H 
\'H, f?-OcH,cH, 

-C-N-C f ~ 
I H -
CH3 

et-0cH2-
CH f? CF3 

784 2 2 1 H ,J -0 
-y-~C-CH2 ~ J 

CH3 

785 c-OCH2- 2 2 
\'H, f?-QCH, 

1 H -y-N-c f ' 
H -

CH3 OCH3 

786 c-OCH2- 2 2 1 H ~-0 /~~c ~ J 
H2C-CH2 

~ CH3 

787 c-OCH2- '-0 2 2 1 H /\-~c ~ J 
H2C--CH2 

788 c-OCH2- 2 2 

~ CF3 

1 H ;\-rrb-0 
H2C-CH2 

q_ 

cr-Q-cH2- 0-CHJ 
789 2 2 1 H -C-* 0 

/\ H 
rzC--a-lz 

? _Cl 

790 cr-0cH2- 2 2 1 H ;\-rt-0 
H2C-CH2 

791 c-OCH2- 2 2 1 H 
f?-00' 

-l\-~c ~ J 
HiC-CH2 

~ OCFJ 

792 o-0cH2- 2 2 1 H -Krr-0 
H2C-CH2 
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k m n chirality 

2 2 i 
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H 
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H 

H 

H 

H 

H 

H 
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Table 1.74 

Compd. Rt F.l 4 

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

804 c-OcH2- 2 2 
f? _ CF:i 

1 H ;\-~C-CH2-d 
H2C-CH2 

c-OCH2-

!? _ OCH:i 

805 2 2 1 H [\-~c~ 
H2C-CH2 OCH3 

cr-0cH2-

f? Br 

806 2 2 1 H -f\~t-0 
H2C--CH2 

O H 

807 ct-O-CH2- 2 2 1 H ~ -~H-~'-

(CH2h-~-NH2 
0 

ct-O-CH2-

~ CHJ 

808 2 2 1 H -71+-~c-O 
(a-!2h-~·NHz 

0 

~ Cl 

809 ct-O-CH2- 2 2 1 H -71+-tr~ 
(CH2l 1"r·NH2 

0 

ct-O-CH2- ~§u 810 2 2 1 H -yH-N-C H ..... 
(CH2)2•1(NH2 I . .& 

0 

~ a 

811 c-OCH2- 2 2 1 H -T1+-~c-Q-No2 
(a-lz) t'~- Miz 

0 

812 c-OCH2- 2 2 1 H 
-?l+N-~-<Jl 

H SCH 
(Oi2lz-tr·NH2 J 

0 

0 

"-0-813 crQ-cH2- 2 2 1 H 
-Tl+~C ~ fi CF3 

(Oi 2h·Y,·NH2 
0 

9 
OCFJ 

814 c-OCH2- 2 2 1 H -11+-~c-Q 
(Oi2)f'l"'NHz 

0 
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Table 1.7 5 

Compd. Rt -(CH2~(CH2fq-G-A 6 ?-(CH2)i- k m n chirality R3 
No. R Rs 

c1-0-CH2-

'? _ CFJ 

815 2 2 1 H -7H-tfC~ 
(CH2) t"~- NH2 F 

0 

816 c-OCH2- 2 2 1 
9 

CF3 

H -CH-N-C-0 
I H 

(CH2) 2·~-NKz 
0 

c-O-CH2-

\? _ CF3 

817 2 2 1 H -yH-trc-6-F 

(CHz}z-~-NKz 
0 

c1-Q-cH2-

\? Sr 

818 2 2 1 H -yH-~c-Q 
(CHz)t"~-NHz 

0 

c-O-CH2-

9 
CF3 

819 2 2 1 H -yH-~c~ 
(CH2h:·~-NHz CFJ 

0 

0 

820 cr-Q-cH2- 2 2 1 H 
-r~~8-0-f'D2 
(Oi2)i-~-NH2 

0 

c1-0-CH2-

~ N02 

821 2 2 1 H -yer-~b-d--c1 
CH20CH3 

c-O-CH2-

~-uSCH3 
822 2 2 1 H -ri+-~C ~ I 

CH20CH3 

823 c-O-CH2- 2 2 ~-ro 1 H -y!f-~L.C ~ I ~ 
CH20CH3 

c1-0-CH2-
o-a· 

824 2 2 1 H -r!+-N-~ , 
H .& C(CH3b 

CH20CH3 

o~ 
c-OcH2-

11 , 

825 2 2 1 H -1H-N-C H ..... 
CH20CH3 I 
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Table 1.7 6 

Compd. R~(CH2)J- ~4 
k m n chirality R:l I . 

No. R -(CH2)pt:-(CH2Tq-G-R6 
Rs 

c-OcH2- 2 ~-0 826 2 1 H -yH-~~b {/ .--: 
CH20CHJ CHJ 

827 c-OcH2- 2 2 1 H -yft-u-g~ 
CH20CHJ ~ /. 

828 c-OcH2- 2 2 1 H 
~ OCF3 

-yH-~t-0 
CH20CHJ 

c-OcH2-

~ CF3 

829 2 2 1 H -r~cd--Q 
CH20CH3 :F 

c-OcH2-

~ CF3 

830 2 2 1 H -yH-~;--o-F 
CH20CH3 

c-OcH2-

j? Br 

831 2 2 1 H -1rr-wb--O 
CH20CHJ 

c-OcH2-

f? Cl 

832 2 2 1 H -rrr-~~;-Q 
CH20CHJ 

c-OcH2-
9 N02 

833 2 2 1 H -yH-~~;-0 
CH20CH3 

834 c-OcH2- 2 2 1 H 
p-0--yH-~c r _' cF3 

CH20CH3 

9 
835 cr-Q-cH2- 2 2 1 H -lH-~~c-Q 

CH20CH3 

836 cr-Q-cH2- 2 2 

~ CH3 

1 H -yft-~C-0 
CH20CH3 
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Table 1.7 7 

Compd. 
Rt 84 
~(CH2)i- k m n chirality Rl -(CH2~(CH2Tq-G-R6 

No. R Rs 

837 c-OCH2- 2 2 
~ CF3 

1 H -yrt-ttb-0 
CH20CH3 

o-OcH2-
f? -OOCH2CH, 

838 2 2 1 H -1r+-r-v-b ~ ' H -
CH20CHJ 

839 c-OCH2- 2 2 1 

lj' OCH3 

H -r-l:l""b-0:-ocH, 
CH20CH3 OCH3 

c-OCH2-
0 

840 2 2 1 H -(CH2)J-C-o 

841 c1-0-CH2- 2 2 1 H 
0 

-(CH2h-c-O 

842 c-OCH2- 2 2 1 H 
0 

-(cH2h-c-O-c1 

O CH3 

843 c-OcH2- 2 2 1 H -(CH2'2-c-O 

HJC 

c-OCH2-
0 

844 2 2 1 H -(CH2'2-c-O-CH3 

0 0 

845 c-OCH2- 2 2 1 H -(CH2h-c-0- ~-CH3 
0 

0 . 

c-OCH2- 11-0- -0 846 2 2 1 H -(CH2h-C If_, 0 ~ If 

0 F 

847 c-OCH2- 2 2 1 H -(cH2'2-c-Q-ocH3 
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Table 1.7 8 

Compd. R~(CH2)i- k m n chirality R:i -(CH2~(CH2)qG-R6 
No. R Rs 

848 c-OcH2- 2 2 1 H 

0 

-(CH2)2-C-O-CH3 

H3C 

O OCH3 

849 c-OcH2- 2 2 1 H -(CH2),-cp 
H;iC 

o-OcH2-
0 

850 2 2 1 H - CH2-~-o-CH3 
0 

c-OcH2-
0 CF3 

851 2 2 1 H -CH2-N-c-~ 
H H -

c-OCH2-
0 

852 2 2 1 H -CH2-N-C·~-O-CF:i 
H H -

0 

c-OcH2- 2 1 H II tt-0 853 2 -CH2-N-C- ~ J 
H H . 

c-OCH2-

O CH3 

854 2 2 1 H llK> -CH2-N-C· ~ # 
H H 

0 

c-OCH2- 1 II t!-0-855 2 2 H -CH2-N-C- ~ jj CH:i 
H H 

I 

0 .. 
856 c-OcH2- 2 2 1 H 

O C·CH3 

II tt-0 -CH2-ff C- H ~ u 

857 c-OcHz- 2 2 1 H 
\> -OCH, 

-CH2-N·C-N ~ J 
H H 

0 

c1-Q-cH2- II tt-0-858 2 2 1 H - CH2- N- C- ~ U OCH3 
H H 
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Table 1.79 

Compd. 
R, Frt 4 

>-(CH2)1- k m n chirality R3 -(CH2~(CH2)crG-R 6 No. R Rs 

cr-Q-cH2- 2 2 1 0 Cl 
859 H II~ -CH2-N-C- ~ J 

H H 

c-OCH2- 2 2 1 
O CN 

860 H JI~ -CH2-N-C- ~ J 
H H 

c-OcH2-
s 

861 2 2 1 H -CH2-N·C·~ H H -

c-OCH2-
s 

862 2 2 1 H -cH2-N-c-~OcH 
H H - 3 

c-OCH2-
S OCH3 

863 2 2 1 H 
-CH2-N-C· rO 

H H -

c-OcH2-
s 

864 2 2 . 1 H -CH2- N-C· ~ OCH3 
H H -

. 0 
865 c-OCH2- 2 2 1 H -CH2- N-S-0-CH3 

H" -
0 

O CF3 

866 c-OCH2- 2 2 1 H -CH2-N-s-O 
H II -

0 

O CF3 

867 c-OCH2- 2 2 1 H -CH2-/\LS~ H II -

O CF3 

0 
868 c-OCH2- 2 2 1 H - CH2- N-S-0-CH2C H:i 

H II -
0 

0 

869 c-Oc.H2- 2 2 1 H -CHz- N- s-0-cH(C H:ih 
H II -

0 
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Table 1.8 0 

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

o-0cH2-

O CH3 

870 2 2 1 H -CH -N-s-0 2 H II -

0 

o-0cH2-

0 

871 2 2 1 H - 01 2- N-S-o-(D12hCHJ 
H II -

0 

0 

872 c-OCH2- 2 2 1 H -CH -r-.L.s-0 2 H II -

0 

c-OCH2-

0 
2 2 i H II 0 873 -CH2-~C·OCH2 ~ J 

O Cl 

874 ct-Q-cH2- 2 2 i H -91-1-0-c·ttd 
CH3 H 

OcH2-

O CF3 

875 2 2 1 H -CH2-~LC-O 

sr--Q-CH2-

O CF:i 

876 2 2 1 H -CH2-t-.LC-O 
H -

NC-o-CH2-

O CF3 

877 2 2 1 H -CH2-r-.1.c-d 
H -

02~CH2-
O CF3 

878 2 2 1 H - cH2- fl.L c-d 
H -

(0 0 CF3 

879 oOcH2-
2 2 1 H - CH2- fl.L c-Q 

H -

o"o O CF:i 

880 
Q-cH2-

2 2 1 H -CH2-~1.c-Q 
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Table 1.81 

Compd. R>-(CH2)j- k m n chira!ity R3 -(CH2~(CH2f.rG-R6 No. R Rs 

Br o CF3 881 Q-cH2- 2 2 1 H 
-CH -N-c-0 

2 H -

Q-o o CF3 882 
b-012-

2 2 1 H 
-CH2-N·C-O 

H -

Cf 
0 CF3 883 

Q-cH2-
2 2 1 H 

-CH -N-c-0 2 H -

0 O CF:i 
884 "W 2 2 1 H 

-CH -N-c-0 
!i:JC·C· ~ 0 Oiz-

2 H -

0 0 CF3 
885 H3c-~-O-CH2- 2 2 1 H 

-CH-N-C-0 0 2 H -

F-OCH2-
O CF:i 

886 2 2 1 H 
-CH-N-C-0 2 H -

F3C-OCH2-
o CF:i 

887 2 2 1 H 
-CH-N-C--0 

2 H -

Ho-Q-CH2-
0 CF3 

888 2 2 1 H 
-CH2-N-c-O 

H -

O-O-CH2- O CF:i 
·889 2 2 1 H "-0 -CH2-N-C 

H -

8- O CF:i 
890 2 2 1 H -CH2-N-c-Q 

H -CH2-

Cl O CF3 
891 ci-Q-cH2- 2 2 1 H 11-0 -CH2-N-C 

H -
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Table 1.82 

Cornpd. R>-(CH2)j- k m n chirality R3 -(CH2rot.(CH2)qG-R6 
No. R Rs 

H3CO O CF3 
892 Q-cH2- 2 2 1 H 

-CH2-N-c-O 
H -

0 2 N 0 CF3 
893 b-cH2-

2 2 1 H 
-CH -~LC--0 

2 H 

HO CH3 
0 CF3 

894 H3c-Q-cH2- 2 2 1 H -CH2-~c--d 
CH3 

o-(CH2h-
0 CF3 

895 2 2 1 H -CH -~LC-0 2 H -

CN o CF3 

896 Q-cH2-
2 .. 2 1 H -cH-N-c-0 2 H -

H02C o CF3 

897 b-cH2- 2 2 1 H -CH -N-C-d 2 H -

H02C-O-CH2-

O CF3 

898 2 2 1 H -CH2-t-.LC-d 
H -

OCH3 O CF3 

899 Q-cH2-
2 2 1 H -CH2-N·C-d H -

0 CF3 

900 H3002c-Q-cH2- 2 2 1 H -CH2- N· c--Q 
H -

Q . O CF3 

901 2 2 1 H -CH2-N-C--O OcH- H -

02N O CF3 

.902 o-CH2- 2 2 1 H -cH2-N-c-O 
H -

02N 
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Table 1.83 

Compd. R>-(CH2)i- I< m n chirality R3 -{CH2~{CH2)cjG-R6 
No. R Rs 

H3CO 
O CF3 

Q-cH2- 2 1 903 2 H 
-CH2-N-c-O 

OCH3 
H -

HO 0 CF3 

904 
b-CH2-

2 2 1 H 
- CH2- N-C-0 

H -

02~ 
0 CF3 

905 ;-J CH2- 2 2 1 H - CH2- N-C-0 
H -

o-(CH2b-

O CF3 

906 2 2 1 H - CH2- N-C-0 
H -

Q o CF3 

907 2 2 1 H -cH2-N-c-d 
O-cH(CH2h- H -

0 O CF3 
0-*c'' 908 

H b-- 2 2 1 H -CH2-N-c-d 
~ b Oi2- H -

0 
O CF3 

909 0-~ ~-0-CHz- 2 2 1 H -CH -N-C-0 
2H -

Cl 0 CF3 

910 
c-O-CH2-

2 2 1 H -CH2-N-C-d 
H -

Cl O CF3 

911 b-cH2- 2 2 1 H "-d -CH2-N-C 
H -

Br. O CF3 

912 p.-cH,- 2 2 1 H -CH2-N-C-d 
H -

Br 

H3Co-Q-CH2-

O CF3 

913 2 2 1 H -CH2-N-C-O H -
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Table 1.8 4 

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

No. R. Rs 

0-o;z0-0-cHz· 
O CF3 

914 2 2 1 H 
-CH2-N-c-Q 

H -

OH f?-dCF3. 0-' 2 2 1 H 915 CHCHz- -CH2-N-C ~ 
H -

NJ-CHz-
0 CF3 

2 2 1 H ''-0 916 
-CHz-N-C f ~ 

H -

v-CH2-
o CF3 

917 2 2 1 H 
-CH2-N-c-d 

H -

o CF3 
H,COz C· Cl-iz-0- CHz- 2 2 1 H '"-d 918 -CH2-N-C f ~ 

H -

H3C-o-CH2-
O CF3 

919 2 2 1 H -CH2-N-c-d 
H -

OCF3 0 CF3 
920 

Q-cHz-
2 2 1 H -CH~-N-C-0 

H -

. 
CO-CH2-

o CF3 
921 2 2 1 H -CH2-N-c-d 

H -

922 t>-CH2- 2 2 1 
O CF3 

H -CH -N-C-0 
2H -

Q O CF3 
923 2 2 1 H -CH -N-C-0 ci-OcH- 2H -

p ~ CF3 
924 H,N-b- 2 2 1 H -CHrN-C-0 

~ ; CH2- H -
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Table 1.8 5 

Compd. R>-(CH2)j- k m n chirality R3 -(CH2~(CH2)q-G-R6 
No. R Rs 

9-0- 2 2 1 H 
~ CF3 

925 HzN-C u D-12- -CH;rN-b-0 
H -

926 O-cHrO-CH2- 2 2 1 H 
. 

9 
CF3 

-CH;rN-C-0 
H -

F,Cb- 9 CF3 
927 

~ J CH2-
2 2 1 H 

-CH:rN-t-0 
H -

F3co-Q-cH2- 2 1 H 
~ CF3 

928 2 
-CH;rN-t-0 

H -

H3Cs-O-CH2- 2 2 1 H 
bl CF;i 

929 -CH;rN-C-0 
H -

CH3 ~ CF;i 
930 6-cH2- 2 2 1 H -CH;rN-;-0 

H -

Nb-CH,- · CF3 

931 2 2 1 H -CH;rN-g-0 
H -

N02 b' Cf'.3 
932 crQ-cH2- 2 2 1 H -CHrN-C-0 

H -

fH3 
1 H 

~ CF3 
933 Q-cH- 2 2 -CH;rN-C-0 

H -

C)-cH2-
~ CF3 

934 2 2 1 H -CH;rN-C-0 
H -

~o ~ CF3 
935 2 2 1 H -CHt""N-;-0 ~ ; CH2- H -
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Table 1.8 6 

Compd. R1 . -(CH2~(CH2)qG-R6 >-(CH2)j- k rn n chirality R:i 
No. R Rs 

N02 9 CF3 
936 Q-cH2- 2 2 1 H -CHrN-t-0 

H -

937 (HJC)2~D-12- 2 2 1 H 
\? CF3 

-CH2-N-t-O 
H -

938 er-OCH,- 2 2 1 H 
~ CF3 

-CHrN-t-0 
H -

-0- ~ CF3 
939 

C ~ ;} CH2- 2 2 1 H -CHz-N-t-0 
H -

OH ~ CF3 
940 Q.-cH2-

2 2 1 H -CHz-N-;-0 
H -

-0- ~ CF3 
941 C ~ J CH2- 2 2 1 H -CHz-N-C-0 

H -

O CF3 

942 c-OCH2- 2 2 1 H -Cl+r-.~c~ 
I H -
CH(CHah CF3 

c-OCH2- 1 4 0 H 
~ CF3 

943 -CH-N-b-Q 2H -

c-OCH2- 1 4 0 H 9 
CH3 

944 -CH2-N-t-O 
H -

c-OCH2- 1 4 0 H 
~ N02 

945 -CH-N-C-0 2H -

946 c1-0CH2- 1 4 0 H -(CH2'2-N-g-o-N02 
H -
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Table 1.8 7 

Compd. R>-(CH2)·- k m n chirality fi3 -(CH2,J;.(CH2)qG-R 6 
No. R2 J 

Rs 

947 cr-Q-cH2- 1 4 0 H 
~ OCH3 

-<CH2h-N-cOocH:i 
H -

948 cr-O-CH2- 1 4 0 H 
f? Cl 

-(CH2)J-C-~ 

949 c-OCH2- 1 4 0 H rr D -(CH2)J-C-~CH2 ~ 0 

cr-Q-cH2-
0 

950 0 4 1 H -CH2-N-C-o 
H -

951 crQ-cH2- 1 2 0 R H f?-0- f? -CHrN-C 0-C- CH3 
H -

952 crQ-cH2- 1 2 0 R H 
f? .-

-CHrttC-0-N(CH~h 

crQ-cH2- f? 953 1 2 0 R H -(CH2)2-N-~N(CH3h 
H -

954 crQ-cH2- 1 2 0 R H -CH,..-N-~ 
H -
H:iC-NH 

955 c1-0-CH2- 1 2 0 R H -(CH2):rN-~-o 
H -
H:iC-NH 

956 crQ-cH2- 1 2 0 R H -(CH,),-N-~--p 
H -

HO 

cr-Q-cH2-
j? OH 

957 1 2 0 R H -CHrN-b-0 
H -
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Table 1.8 8 

k m n chirality R3 

958 R H 

959 R H f?-0-" f? -CH;rN-C r ~ N-C-CH3 
H - H 

960 R H 

961 R H ~ 
-CH;r-N-C-0-' N-CH3 H - H 

962 R H 

963 R H 

964 R H 

965 R H 

966 R H ~-0-9 -CHz-N-C f ~ C-CH3 
H -

967 R H 

968 R H ?~ -CH;r-N-C f ' NH 
H -
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Table 1.89 

Compd. R1 
-(CH2>X(CH2)qG-R6 >-(CH2)j k m n chirality R3 

No. R . As 

969 c-OcH2- 1 2 0 R H ~-cP -(CH2):z-~C f _' NH 

970 c-OCH2- 1 2 0 R H 
fi'-ON(CHol2 

-CHrN-C f ' 
H -

971 c-OCH2- 1 2 0 R H 
~ N(CH3'2 

-(CH2'2-N-i..o 
H -

972 c-OCH2- 1 2 0 R H 
~ NH2 

-CH2-N-C-O 
H -

973 c-OCH2- 1 2 0 R 
~ NH2 

H -(CH2)rN-b-Q 
H -

c1-0cH2- R ~ 
974 1 2 0 H -CHz-N-6-0-NH2 

H -

c-OcH2-
~ 

975 1 2 0 R H -(CH2)rN-C-o-NH2 
H -

9 
976 c-OcH2- 1 2 0 R H -CH,.-'1-~ H -

~ NH 

fi> 

977 c-OcH2- 1 2 0 R H -(CH2),.-'1-~ H -
~ NH 

~ N,N 

c-OcH2- I~' 978 1 2 0 R H -CHz-N-C f ' NH 
H -

c-OcH2-

~ . N:N 
979 1 2 0 R H -(CH2lrN-;-0NH 

H -
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Table 1.90 

Compd. A>-(CH2)1- k m n chirality R3 -(CH24(CH2)qG-R6 No. A Rs 

f? 
980 ci-Q-cH2- 1 2 0 R H b-QN-C-CH, 

-CHrN-
H 

h' 
981 cr-OcH2- 1 2 0 R H p HN-C-Oi3 

-(Oi2)z-N-~ 
H -

f? 
982 c-OcH2- 1 2 0 R H -CHrN-c-Q H -

(H3C'2N 

983 cr-Q-cH2- 1 2 0 A H -{CH2),--N--~-Q 
H -

(H3C)2N 

cr-Q-ci;2- A ~ 984 1 2 0 H -CHz-N-C-o-CH20H H -

cr-Q-cH2- ~ 985 1 2 0 R H -(CH2)rN-C-o-CH20H H -

986 cr-Q-0 1 2 0 R H 
~ CF3 

~, -CH-N-;-0 2H -~ 

o-c;cH.- 2 2 1 H 
~ CF3 

987 
~I -CH2-N-~-d H -~ 

cr-Q-cH2- 1 4 0 H 
~ CF:i 

988 -CH2-N-C-O H -

989 c-OCH2- 1 4 0 H ~o -CHr~C-O-CH2 ~ ;j 

o-O-CH2-
p 

990 1 4 0 H -CHrN-C-0 H -

110 



WO 99125686 2 6 JUN 2002 
PCT/US98/23254 

Table 1.91 

Compd. R>-(CH2)i- k m n chirality RJ -(CH2~(CH2)cfG-R 6 
No. R Rs 

991 cr--O-CH2- 1 4 0 H P.-0 -(CH2'2-C ~ /} 

992 ct-Q-cH2- 1 4 0 H 
p OCH3 

-(cH2h-cOocH3 

I? CH3 

993 ct-Q-cH2- 1 4 0 H -(CH2)rC~ 
H3C 

994 c-O-cH2- 1 4 0 H l?-0 -(CH2h-C ~ /} . 

995 c-O-CH2- I 4 0 H l?-0--(CH2):rC ~ /} OCH3 

996 ct-Q-cH2- I 4 0 H 
~ CH3 

-ccH2b-c-N 

997 c-O-cH2- 2 2 1 H 9 -0 -rH-r::-c ~ /j 

CH2CH(CH3)z 

~ CF3 

998 c-O-CH2- 2 2 1 H -r~b-0 
CH2CH(Cli:ih 

~ CH3 

999 ct-Q-cH2- 2 2 1 H -r~b-0 
CH2CH(CH;ih 

~ OCH:J 

1000 c-O-CH2- 2 2 1 H -r~h-d 
Qi 2C H:C H3'2 

~ OCH2CH3 

1001 cr-OcH2- 2 2 1 H -r-~1:-0 
CH2CH(CH;ih 
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Table 1.9 2 

Compd. R>-{CH2)1-
84 

k m n chirality ·R3 -(CH2~(CH2)qG-A6 
No. R Rs 

1002 c-OCH2- 2 2 
~ OCF3 

1 H -r~i;-o 
Oi2CfiCH3'2 

0 Oi2Cr-Ja 

1003 c-OcH2- 2 2 1 H -rfi"~-0 
CH2CH(Cfiih 

o OCH3 

1004 cr-OcH2- 2 2 1 H -rfi"l-0 
Oi2CfiCH3'2 OCH3 

o CCH3 

1005 c-OCH2- 2 2 1 H -rtt-i-cfoc .... 
CH2CH(Cf-h)2 CX::H3 

c1-0-CH2-

~ OC~CH3 

1006 2 2 1 H -rfj"~OCH2CH, 
Oi2CfiCH:ih 

o OC~CH3 

c-OcH2- II* 1007 2 2 1 H -r·l-~C ~ !) CCHzCH3 

Oi2Cf-(CH3h OC~CH3 

~ 1008 c-OCH2- 2 2 1 H -yH-~ 
(CH2h-~-NH2 

0 

c-OCH2-

~-00:H3 
1009 2 2· 1 H -yl-+-tfC ~ D 

(CH2Jz-)(-NH2 
0 

O OCHzCH3 

1010 c-OcH2- 2 2 1 H -yH-tt~-0 
(CH2Jr);-NH2 

0 

c-OcH2-

~-0HzCH3 

1011 2 2 1 H -yl+tfC 

( CH2) :!")(-NH2 
0 

~ O:H3 

1012 c-OcH2- 2 2 1 H -rH-ttt-0 
(CH2lzl(-NH2 O:H3 

0 
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Table 1.9 3 

Compd. R>-(CH2),- k m n chirality fi3 -(CH2~(CH2)qG-R6 
No. R Rs 

1013 c-OcH2- 2 2 1 H 
?-Q-CH0 

-fl+tf""C ~ 0 CCH3 

(Cf-12)2-~-N~ OCHl 
0 

1014 c1-0cH2- 2 2 1 H 

f?-0-CHzCHl 

-1H-1tC u OCH2CH:i 

(CH2)r<(-NH2 
0 

1015 c-OcH2- 2 2 1 H 

v -Q-<0H,CH0 

-yH-tfC ~ OCH2CH:i 

(CKz)zl(·NHa oc~cH,, 
0 

1016 c-OcH2- 2 2 0 H 
~ CF3 

-CHz-N-t-0 
H -

1017 c-OcH2- 2 2 0 H 
. h' 

-CHz-ftC-0 

1018 c-OcH2- 2 2 1 H 
~ OCH2CHa 

-CH2-N-~-6-0CH2CHa 
H -

c-OcH2-

. ~ OCH2CH3 

1019 2 2 1 H -CH2-N-C*OCH2CH3 
H -

OCH2CH3 

1020 c-OcH2- 2 2 1 H 9 
OCH2CH3 

-CH2-N-~-6-0CH3 
H -

c-OcH2-

~ OCH2CF3 

1021 2 2 1 H -CH-N-~-o 2H -
F3CCH20 

9 
OCH3 

c-OcH2-
(S) ~ 1022 2 2 1 H -rH-~C f _' 

CH3 OCH:i 

1023 c1-0CH2- 2 2 1 H 

(S) ~ -OH2CH, 
-1H-~C f _' 

CH3 
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Table 1.9 4 

Compd. R>-(CH2)j- k m n chirality ·R:i -(CH2~(CH2)qG-Re No. R Rs 

1024 cr-O--CH2- 2 2 1 H 
(S) ~ OCH3 

-rr;-d--Q-ocH, 
CH3 OCH3 

1025 cr-Q-cH2- 2 2 1 H 
(S) t> OCH2CH3 

-yH-N-c-0-ocH CH H - 2 J 

CH:i 

c-OCH2-

($) t> OCH2CH3 

1026 2 2 1 H -rH-ft;-Q-ocH2cH:i 

CH:i OCH2CH3 

c-OCH2-

(S) 9 OCH2CH:;i 

1027 2 2 1 H -TH-~c-O-ocH3 
CH:i 

c-OCH2-

(S) \i'-QCF, 
1028 2 2 1 H -JH-N-C I/ ' 

H -
CH:i OCH2CF3 

c-OCH2-

(S) \i'-OCH2CH, 
1029 2 2 1 H -JH-N-C I/ ' H -

CH:i 

c-OCH2-

(S) ~ OCF3 

1030 2 2 1 H -yH-~L.c-0 
CH3 

1031 c-OcH2- 2 2 

(S) 9 OCH3 

1 H -1H-~C-0 
CH:i 

9 
OCH3 

c-OCH2-
(R) ~ 

1032 2 2 1 H -CH-t-.L.C I/ ' 
l H -
CH:i OCH3 

9 
CH2CH3 

c-OcH2-
(R) -0 

1033 2 2 1 H -9tt-~C If_' 
1 
CH:i 

9 
OCH:i 

c-OcH2-
(R) ~ 

1034 2 2 1 H -CH-N-C I/ ' OCH:i 
{ H -
CH:i OCH:i 
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Table 1.9 5 

Compd. R>-(CH2)j-
84 

k m n chirality R3 -(C H2}pf-(CH2)crG-R 6 
No. R Rs 

o-OcH2-

{R) 9 OCH2CH:i 

1035 2 2 1 H -CH-N-C~OCH CH ! H _ 2 J 

CH3 

c-OcH2-

(R) 9 OCH2CH:i 

1036 2 2 1 H -CH-N-;-Q-ocH2CH3 
! H -
CH3 OCH2CH3 

c-OcH2-
(R) \j' -O-H2CH, 

1037 2 2 1 H -CH-N-C f ' OCH3 
j H -
CH3 

\j'-Q'CF, 
c-OcH2-

(A) 
1038 2 2 1 H -CH-N-C f.' 

i H -
CH:i OCH2CF3 

c-OCH2-

(R) ~ OCH2CH3 

1039 2 2 1 H . -1H-~C-0 
CH3 

c-OcH2-

(R) g OCF3 

1040 2 2 1 H -CH-N-~-0 ! H -
CH3 

~ OCH3 

c-OCH2-
(R) -0 1041 2 2 1 H -CH-N-C f ' 
f H -
CH3 

1042 c-OCH2- 2 2 1 
9 

Br 

H -CH2-N-~-o H -
H2N 

c-OcH2-

9 
Cl 

1043 2 2 1 H -CH,-N-~ H -
H2N 

c-OcH2-
9 

CH3 

1044 2 2 1 H -CH,-N-~--o 
H -

H2N 

cr-Q-cH2-
~ OCH3 

1045 2 2 1 H -CH,--N-~--o H -
H2N 
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Table 1.96 . 
Compd. A>-(CH2)1- k m n chirality R:l -(CH2~(CH2}(fG-R 6 

No. A Rs 

1046 ct-Q-cH2- 2 2 1 
9 

Cl 

H -cH,-N-;_q 
H -

H2N er 

c-OCH2- 2 2 
~ CH3 

1047 1 H -CH2-N-;-q 
H -

H2N CH3 

ct-Q-cH2-
9 

OCH3 

. 1048 2 2 1 H -CH2-N-~OCH H - 3 

H2N OCH3 

ct-Q-cH2-

~ CH3 

1049 2 2 1 H -CHc11r-C~ 
H -

H2N Br 

ct-Q-cH2-
(S) 'lf_qcH3 

1050 2 2 1 H -yH-N-C f ' 
H -

CH2CH(CH3'2 OCH3 

crVcH2-

(S) . 'lf-OH2CH, 
1051 2 2 1 H -11-1-N-C f ' 

H -
CH2CH(CHa'2 

1052 ct-Q-cH2- 2 2 1 H 
(S) 9~H, 
-1H-~C f _' OCH:l 

CH2CH(CH3'2 OCH:i 

1053 ct-Q-cH2- 2 2 1 H 

(S) ~ OCH2CH3 

-1H-~;-o-OCH2CH3 
CH2CH(CHa)2 

1054 ct-Q-cH2- 2 2 1 H 
(5) 'lf-Q-CH2CH3 

-rH-ftC I/_'- OCH2CH3 

CH2CH(CH3'2 OCH2CH3 

b' OCH2CH3 

ct-Q-cH2-
(S) ~ 

1055 2 2 1 H -rl+~C I/_' OCH:i 

CH2CH(CH3h 

ct-Q-cH2-

(S) 'lf-Q,CFo 
1056 2 2 1 H -1H-N-C I/ ' H -

CH2CH(CH3h OCH2CF:i 
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Table 1.9 7 

Cornpd. R~. -(CH2~(CH2Tq-G-R6 (CH2)j- k m n chirality R3 
No. R Rs 

1057 c-O-CH2- 2 2 1 
(Fl) ?-OOCH2CH, 

H -Cf+N-C I/ ' 
1 H -
CH2CH(CH3)2 

1058 ci-Q-cH2- 2 2 1 H 
(S) ~ OCH3 

-rH-~1.c-O 
CH2CH(CH3h 

1059 c-O-cH2- 2 2 1 
(S) ?-dOCF, 

H -1H-N-C I/ ' 
H -

CH2CH(CH3'2 

1060 c-O-cH2- 2 2 1 
(Fl) ? _fSH2CH0 

H -C!+N-C I/ ' OCH 
' H - 3 ! . 

CH2CH(CHJ)2 

1061 o-0cH2- 2 2 1 
(Fl) ~ .:r::r·, 

H -Cl+N-C I/ ' 
i H -
CH2CH(CH:il2 OCH2CF3 

1062 c-O-CH2- · 

(S) ~-0CH2CH, 
2 2 1 H -1H-N-C I/ ' H -

CH2CH(CH:i'2 

c-O-CH2-

(Fl) ~ -dOCH0 

1063 2 2 1 H -CH-N-C f ' 
I H -
CH2CH(CH3)2 

1064 c-O-CH2- 2 2 1 
(R) ~ OCF3 

H -Cl+N-C-0 
J H -
CH2CH(CH:i)2 

~ OCH3 

c-O-CH2-
(Fl) ~ 1065 2 2 1 H -CH-N-C f ' 
! H -
CH2CH(CH3)a OCH!) 

~ CH2CH3 

c-O-CH2-
(R) -0 

1066 2 2 1 H -CH-N-C I/ ' 
1 H -
CH2CH(CH:il2 

~ OCH:i 

c-OcH2-
(Fl) ~ 1067 2 2 1 H -CH-N-C I/ ' 'ocH:i 
l H -
CH2CH(CH3'2 OCH:i 
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Table 1.9 B 

Compd. R1 84 

No. 
>-(CH2)i- k m n chirality R:i -(CH2}pf-(CH2)cj-G-Rs 

R Rs q 

1068 cr-Q-cH2- 2 2 1 H 

(R) 9 OCH2CHJ . 

-CH-N-c'._Q-ocH2CH 
l H - 3

• 

CH2CH(CHJ)2 

1069 cr-Q-cH~- 2 2 1 
(R) ~ OCH2CH3 

H -CH-N-C~OCH CH 
l H - 2 3 

CH2CH(CH3)z OCH2CH3 

cr-Q-cH2-

~-<rSCl-b 
1070 2 2 1 H 

-r+-~'-C ~ I 

CHzOCHz-0 

c1--Q-cH2-

!( H 

1071 2 2 1 H 
-CJ+N-t~ I H A 

CHzO~-o 

cr-Q-cH2-

~ CH3 

1072 2 2 1 H -r~N-;-a H C(CH:ib 

CH20CH2-o . 

cr-Q-cH2-

l? CH3 

1073 2 2 1 H -C~N-b~ I H - ...., 

CH20C~-o # 

cr-Q-cH2-

lj> CF3 

1074 2 2 1 H -r~~~ . 
(}IJ 

~OC~ 

cr-Q-cH2-

lj> OCF3 

1075 2 2 1 H 
-c~N-~ I H -

o-i20CH:z-0 

cr-Q-cH2-

'l.QN0
2 

1076 2 2 1 H 
-C~N-I H -

o-l:OCH:z-0 

g 

1077 cr-Q-cH2- 2 2 1 H 
-r+~c-O.CF3 

CH20CH2-o 
1078 cr-Q-cH2- 2 2 1 H -r~~-o 

CH20CH-O 

llS 
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Table 1.9 9 

Compd. R>-(CH2)j- k m n chirality . R:i -(CH2~(CH2JqG-Rs No. R Rs 

c-OcH2-
~ CH3 

1079 2 2 1 H -rr-~ics 
CH20CH2-o 

o-Q-cH2-
~ OCHzCH3 

1080 2 2 1 H -CH-N-io I H -

o-c2ocH2-Q 
\( OCH3 

1081 cr-Q-cH2- 2 2 1 H -c1-1-r-;.l.QocH,, 
I H -OOCH3 
Oi20CH;i 

1082 c1-Q-cH2- 2 2 1 H (5) tcso-0 
-CH-N- f ' I H -

CHJ 

1083 cr-Q-cH2- 2 2 1 H (~ ~-0o-{J 
-CH-N-C f ' 

I H -
CH3 

1084 cr-Q-.cH2- 1 2 0 R H 
b' Cl 

-CH-N-C~ 2H -
H2N 

1085 c1-Q-cH2- 1 2 0 R H 

~ N02 

-CH-N-d-0 2H -
H2N 

cr-Q-cH2-
~ 

1086 1 2 0 R H -CHrN-c-p H -
HzN 

1087 cr-Q-cH2- 1 2 0 R H -CH,-N-~ H .~ 
H 

1088 c1-Q-cH2- 1 2 0 R H 9 
-CH2-~C-O 

1089 c1-Q-·cH2- 1 2 0 R H b>-WF -cHc~c f I & 

H 
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Table 1.100 

Com pd. R>-(CH2)j- k m n chirality RJ -(CH2~(CH2)qG-R6 
No. R Rs 

1090 c-OcH2- 1 2 0 R H 
f?-d0CH2CH, 

-CH2-N-C f ~ 
H -

c-O-cH2- R 
n' Cl 

1091 1 2 0 H -CH2CH2-N-;-o 
H -

HzN 

c-OCH2-
tr> N02 

1092 1 2 0 R H -CH2CH2-N-;-o 
H -

HzN 

1093 c-OCH2- 1 2 0 
tr> 

R H -CH2CH2-N-C-o H -
HzN 

1094 ct-Q-cH2- 1 2 0 R H -CH2CH2-N-~-ro H ~ 

H 

1095 ci-Q-cH2- 1 2 0 R H tr> 
-CH2CH2-~c-O 

1096 ct-Q-cH2- 1 2 0 R H tr>--WF -CH2CH2-~'-C f I ~ 
H 

ci-Q-cH2-
~CH2CHi 

1097 1 2 0 R H 
-CHzQ-{:r-~'-

H 

1098 c1-Q-cH2- 1 2 0 R H 9 Br 

-CH2-N-~-6-CH:i 
H -

1099 c-OcH2- 1 2 0 R H 
~ Br -CH -t\'-;-0-F 2 H -

1100 c-O-cH2- 1 2 0 R H 
~ Cl 

-CH -N-;-0-F 
2 H -
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Table 1.1O1 

Compd. R~(CH2)j- k m n chirality R3 -(CH2,J;.(CH2)q-G-R 6 
No. R Rs 

1101 c-OCH2- 1 2 0 A H 
9 I 

-CH2-ff d--Q-cH3 

c-OCH2- 1 2 0 R H 
~ CH3 

1102 
-CH2-N-;-o-N02 

H -

H3c-Q-cH2- 1 2 0 R H 
Pi Br 

1103 
-CH2-N-i-6-CH3 

H -

H3c-Q-cH2- 1 2 0 R H 9 Br 
1104 

-CH -N-C-0-F 2 H -

H3c-Q-CH2- 1 2 0 R H 
~ Cl 

1105 -CHrN-~-6--F 
H -

H3c-Q-cH2- 1 2 0 R H f{-d-1106 
-CH2-N-C f ' CH3 

H -

H3c-Q-cH2- 1 2 0 R H f(-01-' 1107 -CH2-N-C f ~ N02 
H -

gf' ~ Br 
1108 CH2- 1 2 0 R H 

-CH -N-C~CH3 
2 H -

CH3 

gf' ~ Br 
1109 CH2- 1 2 0 R H -CH2-N-;-6F 

H -CH3 

CH3 
~ Cl *CH,- R 1110 1 2 0. H -CH2-N-;-6F 

H -
CH3 

CH3 f{"° *CH2
-

R H 1111 1 2 0 -CH2-N-C f ' CH3 
H -

Cl·b 
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Table 1.102 

R>-(CH2),-
84 

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

CH3 

9 CH3 *CH,- 1 2 0 R H 1112 -CHcN-C~N02 
H -

CH3 

cr-Q-cH2- 2 2 1 H 
~ Br 

1113 
-CH2-N-;--6-CH::i 

H -

cr-Q-cH2- 2 1 H 
~ Br 

1114 2 -CH2-N-;-o-·F 
H -

cr-Q-cH2- 2 2 1 H 
h> Cl 

1115 -CH -N-;-o-F 
2 H -

cr-O-cH2~ 2 2 1 H <;-d-1116 -CH2-N-O f ' CH3 
H -

cr-Q-cH2- 2 1 H 
P, CH3 

1117 2 -CH2-N-~-6-N02 
H -

o-~~Oi2- 2 0 R H 
~ CF3 

1118 1 -CH2-N-C-O 
H -

H3cs-Q-cH2- 0 R H 9 
CF3 

1119 1 2 -CH2-t--1.;-0 
H -

HoCQ- ~ CF3 
1120 ~ ;; CHz- 1 2 0 R H -CH2-N-~-O 

H -
OCH3 

:-0- R 
~ CF3 

1121 1 2 0 H -CH2-N-~-0 02 ~ u CH2- H -

(lj,C)>C:Q-CH,- R 
~ CF3 

1122 1 2 0 H -CH2-N-C-O 
H -

CH(o-IJ)2 
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WO 99125686 2 6 JUN 2002 
. PCT/US98/23254 

Table 1.103 

Compd. 
R, 

-(CH2~(CH2)q-G-R6 >-(CH2}- k m n chirality ·R::i 
No. A I 

Rs 

1123 ~CH2- 1 2 0 R H 
· 9 CF3 

Br -CH2-N-c-O 
H -

1124 02\} b> CF3 
I # CH2- 1 2 0 R H -cHrN-c-0 

H -

o-O-CH2-
~ N02 

1125 2 2 1 H -r-t;iQ-a 
OlzOCHz-0 

crQ-cH2-
~ N02 

1126 2 2 1 H 
-CH-N-tOer I H 

Q;zOCHz-0 

1127 crQ-cH2- 2 2 1 H -r-:r~ 
Oi2CCH-O 

crQ-cH~ 
lj> CF3 

1128 2 2 1 H 
-CH-N-C~ I H F 

D-120C>-la-o 

crQ-cH2-
~ CF3 

1129 2 2 1 H 
-CH-N-~ I H . . 

CH20CH2-o 
~ Br 

1130 crQ-cH2- 2 2 1 H -rt-~b-0 
o;2oc~-o 

cr-O-CH2- ~-0 1131 2 2 1 H 
-CH-N-C I H -

o;2oc~-o 

9 
CF3 

1132 cr--O-CH2- 2 2 1 .H -r:rb..d 
CH20CH2-Q 

H-0- ~ CF3 
1133 1 2 0 R H 

HJC ~ # CH2- -CH-N-C-0 
2 H -

. 123 
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Table 1.104 

R;r(CH2)j-
fn4 

Compd. k m n chirality H:i -(CH2~(CH2)qG-R6 

No. R Rs 

H~ ~ CF3 

1134 HlC ~ g CH2- 1 2 0 R H -CH-N-C-0 2 H -
H:iCO 

~CH,- 1 2 0 R H 
~ CF3 

1135 -CH-N-C-0 2 H -
N02 

1136 ~CH,- 1 2 0 R H 
~ CF3 

-CH-N-;-0 2 H -
H3CO 

1137 ~CH,-- 1 2 0 R H 
~ CF3 

-CH-N-C-0 2 H -
Br 

CO-CH2- 1 2 0 R H 9 
CF3 

1138 -CH-N-;-0 2H -

o-(CH2h- 1 2 0 R H 
n> CF3 

1139 -CH-N-C-0 
2 H -

o,0- ~ CF3 

1140 ~ # CH2- 1 2 0 R H -CH2-N-C-O 
H -

02N 

s 2 0 R H 
~ CF3 

1141 1 -CH2-t-l-~-0 
H -CH2-

&-CH,- R 9 
CF3 

1142 1 2 0 H -CH2-N-;--0 
H -

0-:-0-
~ CF3 

1143 1 2 0 R H -0 0-0i CH:-

-CH2-N-C 
H 

H,Co- 9 
CF3 

1144 ~ 0 CH2- 1 2 0 R H -CH2-t-l-~-0 
H -

H:iCO 

124 



2 8 JUN 2002 
WO 99125686 PCT /US98/232S4 

Table 1.105 

R1 84 Compd. >-(CH2)j- k m n chirality R:i ...:...(CH2~(CH2)qG-R6 No. R Rs 

H:o- ~ CF:i 
1145 H3C ~ u CH2- 1 2 0 R H 

-CH2-fl.L.C-O 
N02 H -

O-o;z<>-0-cHz- 1 2 0 R H 9 
CF3 

1146 
-CH-N-C-0 2 H -

H;iC-~-tfO-CHr 1 2 0 R H 9 CF3 
1147 

-CH-N-d-0 
2 H -

CSH' ~ CF3 
1148 1 2 0 R H 

-CH2-l\L.C-O ~ 
H -

CH3 
b' OCH2CH3 

Q-cH2- 1 2 0 R H 1149 -CH-rv-~-0 
2 H -CH3 

CH3 
~ CH2CH3 

Q-cH2- 1 2 0 R H 1150 
-CH-N-C-0 . 

2 H -
CH3 

~' ?i CF3 
1151 CH2- 1 2 0 R H 

-CH2-t:j""C-CH2-0 
CH3 

~J 9-WF 1152 CH2- 1 2 0 R H -CH2-r::-c ~ I b 

H CH3 

&i' \(-WCI 
1153 CH2- 1 2 0 R H -CH2-~C f I b 

H CH3 

~ \(-WCH, 
1154 CH2- 1 2 0 R H -cHcftc f I 9 

H CH3 

~' ~ CH3 
CHt 1 2 0 R H -CH2-N·C-q 1155 H 0 

CH,, FJC 
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Table 1.106 

Compd. R>-(CH2)j k m n chirality R:i -(CH2~(CH2)q-G-R6 
No. R Rs . 

~' 1156 CH2- 1 2 0 R H ?, -{J(C(CH3):i 
-CH2-N-C ~ I 

CH3 
H 

CH3 

1157 *CH2- 1 2 0 R H ~-(JSCH3 
-CH2-~C ~ I 

CH3 

CH3 Pi Cl 

*CH2-1158 1 2 0 R H -CH-N-~--o z H -

CH3 H2N Cl 

CH3 
9 OCHJ 

1159 *CH,-- 1 2 0 R H -CH,-~C~OCH, 
CH3 H2N OCH3 

CH3 ~ CH a 

*CH2-1160 1 2 0 R H -CH2-N-C~ H -
CH3 HzN Br 

OH ~ CFa 
1161 H3co-6-cH2- 1 2 0 R H -CH2-N-C-O 

H -

CH3 ~ CF3 

1162 H,co-p-cH,-- 1 2 o· R H -CH2-1'~;-0 
H3C 

H -

1163 
H,c-OcH,-

1 2 0 R H 
~ CF a 

-CH-N-C-0 
2H -

1164 -0- 1 2 0 R H 9 
CF3 

-CH-N-C-0 H3C CH2- 2 H -

1165 ~CH2- 1 2 0 R H 9 
CF3 

-CH2-N-~--O \_o H -

1166 H,c-0-cH,-
1 2 0 R H 9 

CF3 

-CHc~;--0 
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Table 1.107 

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

1167 o-O-CH2- 2 2 1 H 
-cH -N-E-Oo-0 

2 H -

1168 C~~CH2- 1 2 0 R H 9 CF3 
-CH-N-;-o S-N 2 H -

H 

9 CF3 
1169 ~C-i(-~}- 1 2 0 R H b S J CH2- -CHz-N-C-0 

H -

H ~ CF3 
1170 o:~CHz- 1 2 0 R H -CH2-N-~-o N H -

1171 C~CH2- 1 2 0 R H 
b' CH3 

-CH -N-;-6-sr 
2 H -

1172 C~CH2- 1 2 0 R H 
~-ccrOH 

-CHz-ft"C f I 
H 

C~CHz- ~-{JC(OCH3 
1173 1 2 0 R H -CH2-N-C f I 

H ~ 

H 

1174 cr-Q-cH2- 1 2 0 R H -CH-Ntq 2 H -
H2N 

1175 H3c-0-cH2- 1 2 0 R H 
~ CH3 

-CH -N-;-Q--ar 2 H -

1176 H3c-O-cH2- 1 2 0 R H 
9"WOH 

-CH2-N-C f I 
H ~ 

H 

1177 H3c-Q-cH2- 1 2 0 R H 
9"WocH, 

-CH2-N-C r I 
H u 

H 

127 



2 6 JUN 2002 
WO 99125686 

PCT /US98/23254 

Table 1.108 

Compd. 
R1 84 
>-(CH2)i- k m n chirality R3 -(CH2~(CH2)ciG-R6 No. R Rs 

1178 H:iC-O-CH2- 1 2 0 R H -CH,--N-0 
H -

H2N 

HJC-o-CH2-
b> N.02 

1179 1 2 0 R H -CHz-f\L.;-0 
H -

H2N 

1180 HJC-o-CH2- 1 2 0 R H -CHz-N·g-ro 
H ~ 

H 

CH3 

1181 *CH,- 1 2 0 R H 
~ CH3 

-CH2-N-C~Br 
CHJ H -

CH:i 

~-wOH Q-cH2-1182 1 2 0 R H -CH2-N-C ~ I 
H A 

CH3 H 

CH3 

n>-woCH3 
*CH2-1183 1 2 0 R H -CH2-N-C ~ I 

H ~ 

CH:i H 

~, 
-CH-N-0 1184 CH2- 1 2 0 R H 2 H -

CH:i H2N 

~, ~ N02 

1185 CH2- 1 2 0 R H -CH,-N-;...p 
H -

CHJ H2N 

q:' -CH,-~~~--ro 1186 CH2- 1 2 0 R H H ~ 

CH3 
H 

1187 Cf-O-CH2- 2 2 1 H 
~ CH3 

-CH2-N-C~Br 
H -

1188 cr-Q-cH2- 2 2 1 H 
\j'-WOH 

-CHcN-C ' I H n 
H 
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Table 1.109 

Compd. 
R, 

-(CH2~(CH2Tq-G-R6 ;/-(CH2)r k m n chirality R::i No. R Rs 

1189 c-OCH2- 2 2 1 H 
9--Q:;rocHJ -CH2-N-C ~ I 

H ~ 
H 

1190 cr-Q-cH2- 2 2 1 H -CH-N-~ 2 H -
H2N 

CHJ 
~ CF3 

*CH2-1191 1 2 0 R H -CH2-'"~-o H -
CHJ F 
CH3 

n> CF3 1192 *CH2- 1 2 0 R H -CH -1\1...;-0-F 2 H -CH3 

CH3 
w OCF3 1193 *CH2- 1 2 0 R H 

-CH-N-d-d 
2 H -CH3 

CH3 ~ CF3 
1194 *CH2- 1 2 0 R H -CH-N-C~ 2 H -

CH3 F3C 

1195 ~' CH2- 1 2 0 9 
Br 

R H -CH-N-d-d 2 H -CH3 

~ ~ N02 1196 CH2- 1 2 0 R H 
-CH2-N-;-0 

H -CH3 

CH3 ~ CF3 

1197 ~CH,- 1 2 0 R H -CH,-,,;-P 
H -

CH:i F 

~' ~ Cl 
1198 CH2- 1 2 0 R H -0 -CH2-N-C 

H CH3 

1199 ~ CH2- 1 2 0 R H 
~ CH3 

-CH-1\1...c-O 2 H -
CH3 
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Table 1.11 O 

Compd. A>-(CH2),- k m n chirality AJ -(CH2~(CH2fcfG-R6 
No. A Rs 

CH3 
~ Cl *CH,- R 1200 1 2 0 H -CH-'1-d-Q 2 H -

CH3 Cl 
CH3 

1201 *CH2- 1 2 0 R H -CH,-'1-td-F 
CH3 H -

rF 9 :zjF' 1202 CH2- 1 2 0 R H 
-CH -N-C f ' 

CH3 
2 H -

1203 H3c-Q-cH2- 1 2 0 R H 9 
OCF3 

-CH2-N-C-O 
H -

1204 H3c-Q-cH2 1 2 0 
~ CF3 

R H -CH-N-C~ 2H -
FJC 

1205 H3c-O-CH2- 1 2 0 R H 
~ Br 

-CH-N-;--0 
2 H -

H3c-Q-cH2- 1 2 0 R H 9 
N02 

1206 -CH-N-;-0 2 H -

1207 H3c-Q-cH2- 1 2 0 
9 

CF3 

R H -CH->l-d-0 2H -
F 

H3c-Q-cH2- 2 0 R H 
~ Cl 

1208 1 -CH2-N-;-0 
H -

H3c-Q-cH2- 0 R H 9 
CH3 

1209 1 2 -CH2-N-C-O 
H -

H3C-o-CH2-

~ Cl 

1210 1 2 0 R H -CH,-'1-d-Q 
H -

Cl 
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Table 1.111 

Compd. R>-(CH2);- k m n chirality Al -(CH2~(CH2Tcl"G-R 6 No. R Rs 

1211 . K3C-o-CH2- 1 2 0 R H -CH,-N-t-0-F 
H -

1212 H3C-o-CH2- 1 2 0 R H ~-0F, 
-CH-N-C f ~ 

2 H -

cr-Q-cH2-
bl CF::i 

1213 2 2 1 H -CH2-N-;_.p 
H -

F3C 

cr-Q-cH2-
w CF a 

1214 2 2 1 H -CH2-N-C~ 
H -

F 

cr-Q-cH2-
~ Cl 

1215 2 2 1 H -CH2-N-d-Q 
H -

Cl 

1216 cr-Q-cH2- 2 2 1 H -cH,,--~S~ 
H -

cr-Q-cH2-
~ CF3 

1217 1 2 0 R H -CH,,--N-;_.p 
H -

Cl 

c-O-CH2-

bl CH3 

1218 1 2 0 R H -CH2-N-;_.p 
H -

F 

1219 cr-Q-cH2- 1 2 0 R H 
~ CH a 

-CH2-N-C~CI 
H -

I 

c-O-cH2- R ~-o 1220 1 2 0 H -CH2-N-C 
H -

H2N 

1221 cr-O-CH2- 1 2 0 R H -CH,,--N-g-d--F 
H -

H2N 
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Table 1.112 

Compd. Rt ~4 
>-(CH2)j- k m n chirality R:i 

No. R -(CH2)p-t:-(CH2)cj-G-Rs 
Rs 

1222 C~CH2- 1 2 0 R H 
~-<)'CH, 

-CH2-~C ~ I 
H 

1223 C~CH2- 1 2 0 R H 
q-0 

-CH2-N-~-d ~ ;J 
H -

1224 cr-Q-cH2- 1 2 0 R 9 N02 

H -CH,-N-d--0 H -
HO 

1225 H3C-o-CH2- 1 2 0 R 9 CF3 

H -CH-N-C~ 
2 H - . 

Cl 

H3C-o-CH2- R 
n> CH3 

1226 1 2 0 H -CH2-N-C~ H -
F 

1227 H3C-o-CH2- 1 2 0 R H 
Pi CH3 

-CH2-N-C~CI 
H -

1228 H3C-o-CH2- 1 2 0 R H ~ -0 -CH -l'.rC ~ ' 2 H -
H2N 

1229 H3C-o-CH2- 1 2 0 R H -CH,-N-~F H -
H2N 

H3C-o-CH2-
~ CH3 

1230 1 2 0 R H -CH2-~c-g 
H 

H:iC-O-CH2-

qs-Q 
1231 1 2 0 R H -CH -N-~-d ' O 

2 H -

H3C-o-CH2-
9 

N02 

1232 1 2 0 R H -CH,-N-C-0 H -
HO 
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Table 1.113 

Compd. R>-(CH2)1-
84 

k m n chirality ·R3 -(CH2}pf-(CH2)cjG-R6 
No. R Rs 

q:' g CF3 

1233 CH2- 1 2 0 R H -CK-N-C~ 2 H -
CH3 Cl 

CH3 ? CH3 

*CH2- 1 2 0 R 1234 H -CH-N-C~ 2 H -
CH3 F 

CH3 

1235 *CH2- 1 2 0 R H 9 
CH3 

-CH-N-C~CI 
CH:i 

2 H -

CH;i 11-01 
*CH2-1236 1 2 0 R H -CH-N-C f ' 

2 H -

CH3 H2N 

CH3 

-CH,.-N-0F 1237 Q-cH2- 1 2 0 R H 
H -

CH3 H2N 

CH3 ~ CH3 

1238 Q-cH,-- 1 2 0 R H -CH2-~C-g 
CH3 H 

~· qs-Q 
1239 CH2- 1 2 0 R H -CHz-N-~-0 ~ b 

CH3 H -

~· 
~ N02 

1240 CH2- 1 2 0 R H -CH-N-;-q 
2H -

CH3 HO 

cr-Q-cH2-
9 

CF3 

1241 2 2 1 H -CH-~·d-Q 2 H -
Cl 

C~CH2-
~ CH3 

1242 2 2 1 H -CH-N-~-9 2 H -
F 

1243 ci-Q-cH2- 2 2 1 H 
?i CHJ 

-CH -N-l-Q-c1 
2 H -
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Table 1.114 

Compd. R>-(CH2)j- k m n chirality R3 -(CH2~CH2JqG-Rs No. R Rs 

cr-Q-cH2-
9 I 

1244 2 2 1 H -CH,-N-d-0 
H -

H2N 

1245 cr-Q-cH2- 2 2 1 H -CH2-N-~-o-F 
H -

H2N 

1246 cr--OCH2- 2 2 1 H 
9-<TCH3 

-CH2-~'-C ~ I 
H 

1247 cr-Q-cH2- 2 2 1 H 
qs-Q 

-CH -N-~--0 ~ # 
2 H -

cr-Q-cH2-
9 N02 

1248 2 2 1 H -CH2-N-C~ 
H -

HO 

1249 cr-Q-cH2- 1 2 0 R H 
~ N02 

-CH2-N-;-Oc1 
H -

1250 H3C-o-CH2- 1 2 0 R H 
~ N02 

-CHa-N-C~CI 
H -

P:' ~ N02 
1251 CH2- 1 2 0 R H -cH2-N-ci_o.-c1 

H -
CH3 

1252 cr-Q-cH2- 1 2 0 R H 
9 -CH2-~c-Q-cH(CH:i_h 

H3c-Q-cH2-
~ 

1253 1 2 0 R H -CH2-N-c-Q-cH(CH3h 
H -

~ ~ 
1254 CH2- 1 2 0 R H -CH2-N-c-Q-cH(CH:ih 

H -
CH:i 

13Z 
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Table 1.115 

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

et-O-CH2-

Pi Br 

1255 1 2 0 R H -CH,-N-c:-o 
H -

H2N 

H3C-o-CH2-
9 

Br 

1256 1 2 0 R H -CHz-N-C-0 
H -

H2N 

CH3 
9 Br 

*CH2-1257 1 2 0 R H -CH2-1'.1..c-O 
H -

CH3 H2N 

H3C-o-CH2-
9 

Cl 

1258 1 2 0 R H -CH2-l\1..c-O 
H -

HzN 

CH:i 
9 

Cl 

*CH2-1259 1 2 0 R H -CHz-N .. c-0 
H· -

CH3 H2N 

1260 H3C-o-CH2- 1 2 0 R H 
~ OCH2CH3 

-CH2-N-C-O 
H -

cr-O-CH2-

\I -qC(CH3), 

1261 1 2 0 R H -CH2-N-C ~ 
H 0 

H3C 

H3C-o-CH2-

\I -qC(CH3), 
1262 1 2 0 R H -CH2-tt""C ~ O 

H3C 

~ 
\1-):b"C(CH,), 

1263 CH2- 1 2 0 R H -CH2-N-C ~ 
H 0 

CH3 
H3C 

1264 cr-0cH2- 1 2 0 R H ~~ -CH2-f:t"C ~ ~ 
1-bC 

1265 H3C-o-CH2- 1 2 0 R H ~~ -CH2-~C ~ O 

1-bC 
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Table 1.11 6 

k m n chirality 

1266 1 2 0 R 

1267 1 2 0 R 

1268 1 2 0 R 

1269 1 2 0 R 

1270 1 2 0 R 

1271 i 2 0 R 

1272 1 2 0 R 

1273 1 2 0 R 

1274 1 2 0 R 

1275 1 2 0 R 

1276 1 2 0 R 
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9 
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2 H v 

HO 
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Table 1.117 

Compd. 
R, 

-(CH2~(CH2JqG-R6 >-(CH2)i- k m n chirality ·R:i 
No. R Rs 

~· 9-WOCF3 
1277 CH2- 1 2 0 R H -CH2-N-C f I 

H AP 

CH3 H 

CH3 l? Cl 

*CH,- R 1278 1 2 0 H -CH-N-C'-0 2 H -
CH3 H3CO 

CH3 l? Br 

*CH2- 1 2 R 1279 0 H -CH-N-C'-0 2 H -
CH3 HO 

CH3 
9 

Cl 

*CH2-1280 1 2 0 R H -CH-~L.;-o 
2 H -

CH3 HO 

CH3 
~ N02 

1281 *CH2- 1 2 0 R H 
-CH2-N-;-6F 

CH3 H -

1282 cr-Q-cH2- 2 2 1 H 
l?--WOCF3 

-CH2-N-C f I 
H A 

H 

cr-Q-cH2-

l? Cl 

1283 2 2 1 H -CH-N-;-o 2 H -
H3 CO 

cr-Q-cH2-

b> Br 

1284 2 2 1 H -CH2-N-;-o 
H -

HO 

c-OcH2-

~ Cl 

1285 2 2 1 H -CH-N-;-o 2 H -
HO 

1286 H3 C -0- 1 2 0 R 9 
CF3 

:N(OizllO Oiz- H -CH2-N-C-O H3 C 
H -

N02 ~ CF3 
1287 02~CH2- 1 2 0 R H -CH-N-C-0 

2 H -
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Table 1.118 

Compd. R>-(CH2)j- k m n chirality RJ -(CH2ro-'f (CH2Jq-G-R6 No. R . Rs 

1288 H,C~CH,.- 1 2 0 R H 9 CF3 

-CH-N-C-0 
2 H -

CHJ 

9 OCHJ 

Q-cH2-1289 1 2 0 R H -CH2-N-C~ 
H -

CHJ H2N 
CHJ 

~ CH3 
Q-cH2-1290 1 2 0 R H -CH2-N-;-o 

H -
CH3 H2N CH3 

1291 H3C-o-CH2- 1 2 0 R H 
)i>-WCH3 -CH2-N-C ~ I 

H .& 

H 

H3C-o-CH2-

)i> CH3 

1292 1 2 0 R H -CH-N-;-Q 
2 H -

H2N Br 

H3c-Q-CH2-

b' CFa 
1293 1 2 0 R H -CH-N-C~ 

2 H -

F 

1294 HJC-o-CH2- 1 2 0 R H 9 
CF3 

-CH2-N ... C~F 
H -

1295 HJC-o-CH2- 1 2 0 R H 9-UC(CHab 
-CH2-N-C ~ I 

H 

1296 H3C-o-CH2- 1 2 0 R H 
~ SCH3 

-CH2-ftC--(J 

~ CH3 

1297 H3c-Q-cH2- 1 2 0 R H -CH2-N-C-):6 
H 0 

F3C 

H~ 9 
CF3 

1298 H3C ~ J CH2- 1 2 0 R H 
-CH2-N-;-0 

H -
Br 
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Table 1.119 

Compd. R;r(CH2)j- k m n chirality R3 -(CH2~(CH2)qG-R 6 

No. R Rs 

H~ g CF:i 

1299 H3C ~ /} CH2- 1 2 0 R H 
-CH2-f'..'-C-O 

H3CO 
H -

OCH3 g CF:i 

1300 H3co-6-cH2-
1 2 0 R H 

-CH2-N-C-O 
H -

OCH3 g CF:i 

1301 H3C~CH,.- 1 2 0 R H -CH-N-C-0 
2 H -

H3CO 

~' 
?i CF:i 

1302 H3C C.H2-
1 2 0 R H -CH2-N-~-d 

H -

H~ g CF:i 

1303 H3C ~ /} CH2- 1 2 0 R H -CH-N-C-0 
2 H -

Br 

~ R 9 
CF:i 

1304 O-o-12 CHz-
1 2 0 H -CH-N-C-0 

2H -

1305 o-8- 1 2 0 R H 
g CF:i 

-CH-N-C-0 
2 H -H3C CH2-

HJCC:o-
g CF:i 

1306 1 2 0 R H -CH2-N-C-O 
1-bC ~ u CH:r H -

H~ 
g CF:i 

1307 H3C ~ /} CH2- 1 2 0 R H -CH2-N-~-0 
H -

HO 

tP-CH2- 0 R H 9 
CF3 

1308 1 2 -CH2-1'.'-C-O 
H -

H~ 
~ CF3 

1309 H3C ~ /} CH2- 1 2 0 R H -CH-N-C-0 
2H -

I 

139 



WO 99125686 2 6 JUN 20l2 
PCTl1JS98/23254 

Table 1.120 

Compd. R~(CH2)1- k m n chirality R3 -(CH2,J;.(c H2)c;-G-R6 
No. R Rs 

H-0 9 CF3 1310 
H ~ J CH2-

1 2 0 R H 
-CH-N-C-0 z H -

8- 9 CF3 
1311 1 2 0 R H 

-CH-N-C-0 CH2- z H -

I 
9 CF3 

1312 
Q-cH2-

1 2 0 R H 
-CH-N-C-0 z H -

Br 

9 CF3 
1313 

Q-cH2-
1 2 0 R H 

-CH-N-;-o 
2 H -

Ozn- 2 0 R 9 CF3 
1314 ~# CH2- 1 H 

-CH-N-C-0 2 H -

H3~ 1 2 0 R H 9 CF3 
1315 I J .CHz- -CH2-r-..1...c-O 

H -

-0- 9 
CF3· 

1316 
C ~ J CHz-

1 2 0 R H -CH2-r-..1...c-O 
H -

0-0 9 
CF3 

1317 
C ~ J CH2-

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

2 H -

c-0-CH;r 1 2 0 R H 
~ CF3 

1318 
-CH2-N-;-o 

H -

C-0-CH;r 0 R 
~ CF,, 

1319 1 2 H -CHrN-C-0 
H -

a-OCH2-
2 0 R H 

~ CF3 
1320 1 

-CH2-N-C-O 
H -
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Table 1.121 

Compd. R1 . -(CH2~(CH2}qG-R 6 ~(CH2)i- k m n chirality R3 
No. R Rs 

1321 c-OCH2- 1 2 0 R H 
~ Br 

-CH2-N-;-6-cr 
H -

1322 cr-O-CH2- 1 2 0 R H 
~ Cl 

-CH2-N-C~CHJ H -

1323 cr-O-CH2- 1 2 0 R H 9--d--CH -N-C f ~ Cl 
2 H -

cr-O-cH2-

~ . CH3 

1324 1 2 0 R H -CH_,.;-q 
2 H -

HO 

1325 cr-O-CH2- 1 2 0 R H -CH2~~-o-g-o 

1326 cr-O-cH2- 1 2 0 R H 9-9 -CH -N-C f ~ 
2 H -

HO 

cr-O-CH2-
9 

CH3 

1327 1 2 0 R H -CH-N·C~ 2 H -

H2N 

H3c-Q-cH2- 1 2 0 R H 
~ Br 

1328 -cH2-N-c-Q-c1 · 
H -

H:iC-O-CH2- 1 2 0 R H 
~ Cl 

1329 -CH2-N-~-6-CHa H -

1330 . H:iC-O-CH2- 1 2 0 R H 9-6 -CH2-N-C r ~ Cl 
H -

9 
CH:J 

1331 H:iC-o-~H2- 1 2 0 R H -CH-,•~-o 2 H 

HO 

141 



.. ' 2 6 JUN 2002 
WO 99/25686 PCT/US98/23254 

Table 1.122 

Compd. R1 -(CH2~(CH2)qG-R6 R>-(CH2)j- k m n chirality fi:J 
No .. Rs 

1332 H3C-o-CH2- 1 2 0 R H -CHc~g-0-g-O 

H3C-o-CH2- R 
? I 

1333 1 2 0 H -CH-oc;-0 
2 H -

HO 

H3c-Q-cH2-
9 CH:i 

1334 1 2 0 R H -CH2-N-;-o 
H -

H2N 
CH3 

9 
Br 

1335 ~CH2- 1 2 0 R H -CH-N-C~CI 2 H -
CH:i 

CH:i 
b> Cl 

1336 ~CH2- 1 2 0 R H 
-CH2-N-;-o-CH:i 

CH3 
H -

CH3 110 1337 ~CH2- 1 2 0 R H -CH2-N-C f ~ Cl 
H -

CH3 

~, 9 CH3 

1338 CH2- 1 2 0 R H -CH2-N-;-o 
H -

CH3 HO 

1339 ~, CH2- 1 2· 0 R H 9-0-9-0 -CH2-ft"C f _ ~ C ~ fi 

CH:i 

1340 ~, CH2- 1 2 0 11-d R H -CH2-N-C f ~ 
H -

CH3 HO 

q:' ~ CH:i 

1341 CH2- 1 2 0 R H -CH-OC;_p 2 H -

CH3 H2N 

o-O-CH2- 2 2 1 H 
~ Br 

1342 -CH -N·~-6-CI 
2 H -
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Table 1.123 

Compd. R>-(CH2)1- I< m n chirality RJ -(CH2~(CH2}cJG-R6 No. R Rs 

1343 crQ-cH2- 2 2 1 H 
~ Cl 

-CH2-f\l-cOcH H - J 

1344 cr-O-CH2- 2 2 i H 
l? I 

-:cH -~r..;-0-cr 2 H -

o-O-CH2- 9 CH3 
1345 2 2 1 H -CH-f\1-;-q 2 H -

HO 

o-O-CH2-
9 I 

1346 2 2 1 H -CH-»;-o 2 H -
HO 

1347 cr-Q-cH2- 1 2 0 R H 
l? CH3 

-CH2-~r..c-{J 

1348 H3C-o-CH2- 1 2 0 R H 
~ CH3 

-CH2-~c-{J 

~' 9 CH3 1349 CH2- i 2 0 R H -CH2-~r..c-{J 
CH3 

1350 c-O-CH2- 2 2 1 H 
l( CH3 

-CH2-~r..c-g 

~r 
1351 cr-O-CH2- 1 2 0 R H 

-012-tf 
Hr-{ 

p0i3 
0 

:P' H3C-o-CH2- 2 0 R 
. 

H 
-012-tr I 

1352 1 
H. 

po-iJ 
0 

:p· ~ -Oiqj"IH 
1353 CH2- 1 2 0 R H 

,P-Oil CH3 0 
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Table 1.124 

Compd. R>-(CH2)i-
84 

k m n chirality Rl -(CH2~(CH2!clG-R6 No. R Rs 

1354 cr-Q-cH2- 2 2 1 H 
~r -CH~-~- u 

HN 
,;c-Q-!l 

0 

o-Q-cH2-
~ CN 

1355 1 2 0 R H -CH2-N-C~ 
H -

H2N 

H3c-Q-cH2-
~ CN 

1356 1 2 0 R H -CH2-N-C~ 
H -

H2N 
CH3 

~ CN 

*CH2-1357 1 2 0 R H -CHrN-C~ 
H -

CH3 H2N 

1358 cr-Q-cH2- 2 2 1 H 
~ CN 

-CH-N-;-o 
2 H -

H2N 

CH3 

~ 
*CH2-1359 1 2 0 R H -CH2-ft"C-0 

CH3 

q:' 1:' 9 CH3 
1360 CH2- 1 2 0 R H -CHrN-C 

H CH3 
CH3 CH3 

1361 H3c-Q-cH2"" 1 2 0 R H 9 
-cH2-rt"c-OocH3 

~' 9 CH3 
1362 CH2- 1 2 0 R H -CH-1'.1..c-O 2 H 

CH3 

~' 
CH3 

~--oCH, 
1363 CH2- 1 2 0 R H -CH -N-C 

2 H 
CH3 CH3 

1364 H3c-Q-cH2- 1 2 0 R H 9 
CH3 

-CH2-~~-0 
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Table 1.125 

Compd. R1 -(CH2~(CH2}qG-R 6 >-(CH2)j- k m n chirality R3 
No. R Rs 

~' 9 
1365 CH2- 1 2 0 R H -CH2-tJC-O 

CH3 H3C 

CH3 

9 
*CH2- R 1366 1 2 0 H -CH2-tfC-0CH3 

CH3 

1367 H3C-O-CH2- 1 2 0 R H 9 
-CH2-tfC-0CH3 

1368 cr-Q-cH2- 1 2 0 R H 
~ CF3 

-CH2-~'-~-6-CI 

9 
OCH2CF3 

1369 cr-Q-cH2- 1 2 0 R H -CH2-~C~ 
F3CCH20 

1370 c-OCH2- 1 2 0 R H 
~ . Br 

-CH2-~c--{( 

~to 
1371 cr-Q-cH2- 1 2 0 R H Pi-0 ~ /) 

-CH2-~C ~ J . 

1372 cr-Q-cH2- 1 2 0 R H kf -Q-12-~ 
-

1373 H3c-Q-cH2- 1 2 0 R H 
~ ~F3 

-CH2-tt;-6-CI 

? OCH2CF:i 

1374 H:ic-Q-cH2- 1 2 0 R H -cH,-~·LO . 
F3CCH20 

1375 H3c-Q-cH~- 1 2 0 R H 
9 Br 

-CH2-~C-g 
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Table 1.126 

k m n chirality 

1376 R 

1377 R 

1378 

CH3 

*CH2- 1 2 0 R 

CH3 

1379 

CH3 

*CHz- 1 2 0 R 
CH3 

1380 

CH3 

*CH2- 1 2 0 R 
CH3 

1381 

CH3 

*CH,- 1 2 0 R 
CH3 

1382 ~~Hr 1 2 0 R 

CH3 

1383 2 2 1 

1384 2 2 1 

1385 2 2 1 

1386 2 2 1 
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Table 1.127 

Com pd. 
R, 

-(CH2~(CH2)q-G-R6 >-(CH2)1- k m n chirality R3 
No. R Rs 

CH:i 

1387 *CH2- 1 2 0 R H -CH2-r-.~g~ 
·H CH:i 

CH:i 
~ -(Y.C(CH:ib 

1388 *CH,- 1 2 0 R H -CH2-N-C ~ 
H l'rN 

I 
CH3 CH3 
CH:i 

l?--Q *CH2-1389 1 2 0 R H -CH2-~~c ~ t;J 

CH:i r-ro 

H~, 9 
CF3 

1390 H3C ~ J CH2- 1 2 0 R H -CHrl'.~c-O 
H3C CH:i. H -

H-0-
. 

9 
CF3 

1391 
H3C ~ J CH2-

1 2 0 R H 
-CH-N-C-0 2 . 

H -

1392 
H,-0-cH,-

1 2 0 R H 9 
CF3 

-CH-N-;-0 2 H -

1393 ~CCH2-o-CH2- 1 2 0 R H 9 
'CF3 

-CH-N-C-0 2 H -

0-0- 9 
CF3 

1394 
H3C ~ J CH2-

1 2 0 R H -CH2-N-C-O 
H -

HzC=crr-Q-cH2- 2 0 R H 
~ CF3 

1395 1 
-CH2-N-t-O 

H -

-8- 2 0 R H 9 
CF:i 

1396 1 -CH2-N-C-O H3C CH2- H -

Br. 
9 

CF:i 

1397 
s-O-CH2-

1 2 0 R H -CH-f\~c-0 
2 H -
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Table 1.128 

Compd. R>-(CH2)j- k m n chirality RJ -(CH2,J;-(CH2)qG-R6 

No. R Rs 

1398 -0-fH, 1 2 0 R H 9 
CF3 

C CH- -CH2-N·C-O 
H -

fH3 9 
CF3 

1399 cr-Q-cH- 1 2 0 R H 
-CH-N-C-0 

Cl 
2 H -

fH3 
1 2 0 R H 9 

CF3 

1400 cVcH- -CH-N-C'-0 
2 H -

H3C-O-CH2-
9-WCI 

1401 1 2 0 R H -CHcN-C f I 
H 8 

H 

9 
OCH3 

1402 H3c-Q-cH2- 1 2 0 R H -CH2-~d-Q-0CH3 
H2N OCH3 

1403 H3C-O-CH2- 1 2 0 R H \?-c -CH2-~C ~ N 

1404 H3C-O-CH2- 1 2 0 R H 9-v -CH2-~C ~ !J 

1405 H3C-o-CH2- 1 2 0 R H 
l?-Q -CH2-N-C ~ 

H N 
H3CS 

H3C-o-CH2-

~ CH3 

1406 1 2 0 R H -CH2-N-C-<f 
H 

1407 H3C-O-CH2- 1 2 0 R H l?--0 -CHz-N-C ~ 
H N 

H3CCH2S 

H:1C-O-CH2- 2 0 R 9-0 
1408 1 H -CH2-N-C /J 

H N 
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Table 1.129 

Compd. 
R1 -(CH2~(CH2)qG-R 6 >-(CH2)r k m n chirality R:l 

No. R Rs 

1409 H3C-o-CH2- 1 2 0 R H 
P, CH3 

-CH2-r:;-c-O 

CH:i 

1410 *CH,- 1 2 0 R H ~-a -CH2-~L..C ~ b 
CH3 

~ a 

1411 c-O-CH2- 1 2 0 R H -CH2-f:t"C-o 

HJC-~-NH 

0 

~ - a 
1412 H:lc-Q-cH2- 1 2 0 R H -CH2-~C-o 

P-:iC-~-Mi 

0 

CH3 'i? a 

1413 *CH2- 1 2 0 R H -CH2-~c-o 
H.JC-C-Mi 

CH:i II 
0 

'i? a 

1414 c-O-CH2- 2 2 1 H -CH2-tt-c'-O 
HJC-tr-N-i 

0 

c-O-CH2-

n> SCN 

1415 1 2 0 R H -CH2-~L..;-o 
H2N 

~ SCN 

1416 H:1C-O-CH2- 1 2 0 R H -CH,-ird.-0 
H2N 

1417 ~J CH2- 1 2 0 R H 

~ SCN 

-CH,-~·~-o 
CH3 H2N 

~ SCN 

1418 cr-Q-cH2- 2 2 1 H -CH,-it~-0 
H2N 

tr' SH 

1419 cr-Q-cH2- 1 2 0 R H -CH,-tj°C~ 
H2N 
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Table 1.130 

Compd. R1 84 
>-(CH2)1- k m n chirality R:i -(C H2}pf-( C H2)qG-R 6 

No. R Rs 

1420 H3C-o-CH2- 1 2 0 R H 
f? SH 

-CH2-~Ci:) 
H2N 

CH3 f? SH 

1421 *CH2- 1 2 0 R H -cHc~ci:J 
CH3 H2N 

1422 cr-Q-cH2- 2 2 1 H 

f? SH 

-CH2-~L.ci:) 
H2N 

1423 cr-Q-cH2- 1 2 0 R H 
q-0 

-CHrrf ~-d ._ # 

1424 H3C-o-CH2- 1 2 0 R H 
q-0 

-CHrrt~-d '- A 

CH3 q-0 
1425 *CH,- 1 2 0 R H -cH.-rrg-d ' 0 

CH3 

1426 cr-Q-cH2- 2 2 1 H 
q-0 9 c ~ J 

-CH2-~;-0 
\j> Br 

1427 cr-Q-cH2- 2 2 1 H -CHc~L.C~ 
H3C-NH 

1428 cr--Q-cH2- 2 2 1 H 

\j> Br 

-CH,-~·~-o 
(H3C)2N 

~ Ct 

1429 KJCCH 2o-Q-CH2- 2 2 1 H -Cfl,-rr~-0 
H2N 

~CH2-
~ Ct 

1430 2 2 1 H -CH,-rr~-0 
\_o 

H2N 
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Table 1.131 

Compd. R' . 
-(CH24(CH2Tq-G-R 6 >-(CH2)1- k m n chirality R3 

No. R Rs 

1431 KJCCH 2o-O-CH2- 2 2 1 H 
Pi _Br 

-CH2-f:t;-o 

H2N 

1432 ~CH2-
\_o 

2 2 1 H 
9 _Br 

-CH2-~C~ 
H2N 

0 c 

1433 KJCCH zo-0-CHz- 2 2 1 H 
-CHr~c~ 

HI'{ 
CH-O-OCH2Cl-b 

o-0' II 

1434 H3CCH2o-O-CH2- 2 2 1 H 
-CHr~C ~ 

Hfi. 
CH-O-OCH2Cl-b 

9 
Cl 

1435 f-bCCH2-o-CH2- 2 2 1 H -CHc~;-o 
H2N 

9 
Cl 

1436 (1-bC)zC~a; r 2 2 1 H -CH2-~C~ 
H2N 

~ Cl 

1437 J-SC(CH2)zo--Q-Ol2- 2 2 1 H -CH2-~1...c~ 
H2N 

Pi Br 

1438 ti:JCCH2-o-CH2- 2 2 1 H -CH2-~~-o 
HzN 

1439 (H:JC)2C-OO-I '!'" 2 2 

~ Br 

1 H -CH,-~;-o 
H2N 

1440 H:JC(CH2Jzo-Q-CH2- 2 2 
9 

Br 

1 H -CH,--ri-c-0 
H2N 

~ Br 

1441 H3cs-Q-cH2- 2 2 1 H -CH,--~C-o 
H2N 
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Table 1.13 2 

Compd. R1 
-(CH2~(CH2)q-G-R6 2

)-(CH2),- k m n chirality R3 
No. R Rs 

H;iCCH2-0-CH2-
9-(;° 

1442 2 2 1 H 
-Cl-'r~C ~ 

Ht-{ 
CHi-Q-CHzCl-b 

l' 0 

1443 (Hoc12crt-Q-a-1 r 2 2 1 H -CHr~C-o Hl'{o 
CH ~ n C>-t(Q-IJ)2 

~-oo 
1444 l-l;iC(CH:z)zo-0-0lz- 2 2 1 H 

-cHr~~c 

HI<\ 
o-iz-0-ocOizl :zCl-b 

o-d' II 

1445 K;iCCH2-o-CH2- 2 2 1 H 
-CHz-~C ~ 

HI'{ 
cHOcH2c>-u 

o-0' 
1446 (l-l:JC)2C~Q-12"" 2 2 1 H 

-CHt""~~ 0 

Hr-t 
CHOQ-l(Q-i3)z 

8: 

1447 l-l;iC(CH2ho-O-Ol2- 2 2 1 -o-i.-.~~-o 
H • H 

Ht-( -0-
CHz O (Oiz) :zC Iii 

H3Cs-O-CH2-

~-oer 
1448 2 2 1 H 

-CHz-~C ~ 0 

H1i 
CHz-0-scl-'Q 

1449 ~CCH2-o-CH2- 2 2 1 H 
~ CF3 

-CH-N-~--0 
2 H -

1450 (HoC)zcrt-Q-a;r 2 2 1 H 
?i CF3 

-CH-N-c-0 
2 H -

1451 (H3CC~) 2~CH2- 2 2 1 H 9 
CF3 

-CHcN-~--0 H -

1452 H,c-0-cH,- 2 2 1 H 9 
CF:i 

-CH2-N-C-O 
H -
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Table 1.133 

Corn pd. R1 ~4 
2
)-{CH2)1- k m n chirality R3 -(CH2)p-t:-(CH2Tq-G-R 6 

No. R Rs 

1453 H;,C(CH2)2o-O-CH2- 2 2 1 H 9 CF3 

-CH-N-C-0 
2 H -

1454 1-bCCH 2o-O-CH2- 2 2 1 H 
b> CF3 

-CH-N-C-0 
2 H -

H-0- 9 CF3 
1455 

H ~ b CH2-
2 2 1 H 

-CH-N-C-0 
2 H -

1456 y-cH2- 2 2 1 H 9 CF3 

-CH-N-C-0 \_o 2 H -

1457 (CH3h~CH2- 2 2 1 H 
9 

Cl 

-CH2-~C~ 
H2N 

H-0- 9 Cl 

1458 
H ~ j CH2-

2 2 1 H -CH2-~;-o 
H2N 

9 
Br 

1459 (H3C)2~CH2- 2 2 1 H -CH2-~C~ 
H2N . 

H-0- 9 
Br 

1460 
H ~ b CH2-

2 2 1 H -CH,-~~ 
H2N 

0-01 H-0- I -
-CH;z-N-C 

1461 2 2 1 H H OC11i 
H ~ j CH2- H~ -0-CH ii. OH 

0 er H-0- -CHrN-~~ 
1462 2 2 1 H H OC11i 

H ~ /; CH2- H·'t -0-
CH OH 

cr-Q-cH2- 2 1 1 H 9 
CF3 

1463 -CH2-N-C-O 
H -
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Table 1.134 

R>-(CH2)j-
84 

Compd. k m n chirality RJ -(CH2/pf-(CH2}cj-G-R5 
No. R Rs 

1464 cr-O-CH2- 2 1 1 H 9 OCF:i 

-CH2-~L.C-O 

1465 c-OcH2- 2 1 1 H 
9 _ CF:i 

-CH2-~ci:) 
F3C 

1466 cr-Q-cH2- 2 1 1 H 9 
Br 

-cHr~c-0 

1467 c-OcH2 2 1 1 H 
Pi Cf 

-CH2-~c-O 

1468 c-OCH-z- 2 1 1 H 9 
N02 

-CH2-~~-0 

1469 c-OcH2- 2 1 1 H 

~ CF3 

-CH2-ffC~ 
F 

1.470 c-OCH2- 2 1 1 H 
~ Cl 

-CH2-ff;--6-c1 

1471 c-OCH2~ 2 1 1 H 9--d--CH2-ffC ~ J F 

~3 9 
CF3 

1472 1 2 0 R H -CH-N-C-0 CH2- 2 H -s 

8

~CH2- 9 
CF3 

1473 1 2 0 R H -CH-t-.L.C-0 
2 H -

o~CH,- R H 
~ CF3 

1474 1 2 0 -CH2-t-.L.C-O 
H -

CHa 
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Table 1.13 5 

Compd. 
R, 

-(CH2~(CH2)qG-R6 2
>-(CH2)j- k m n chirality R3 

No. R Rs 

c~ 9 CF3 
1475 

Ii • 1 2 0 R H ~ I u CHr -CH2-N-C-O 
H -

1476 ):}-cH,- 1 2 0 R H 9 CF3 

-CH-N-C-0 
2 H -

"'% 9 CF3 
1477 ~ l 1 2 0 R H 

-CH-N-C-0 I u CH2- 2 H -

1478 ~ 1 2 0 R H 
~ CF:i 

-CH-N-C-0 
B 

Q;2- 2 H -

CH3 
~ CF:i 

1479 HJC-Q-CH2- 1 2 0 R H 
-CH-N-C-0 

2 H -
CH3 

CH3 ~ CF3 
1480 

H3C-6-CH2-
1 2 0 R H 

-CH-N-;-0 
2 H -

CH3 

9 
CF3 

1481 H,c--p-cH,- 1 2 0 R H 
-CH-N-C-0 

2 H -
H3C 

8
'(}-cH2- 1 2 0 R H 9 

CF3 

1482 -CH2-N-C-O s H -

HJ)c)-
~ CF3 

1483 I ' CH2- 1 2 0 R H -CH2-N-C-O 
HJC 0 H -

C~5t)-CHi- 1 2 0 R H 9 
CF3 

1484 -CHz-N-C-0 
H -

1485 H3C-o-CH2- 1 2 0 R H ~wF -CH2-~C-{ ! # 
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Table 1.136 

Compd. R1 84 
>-(CH2)i- k m n chirality RJ -(CH2}pf-(CH2}qG-R 6 No. R Rs 

1486 H3c-Q-cH2- 1 2 0 R H 
~ _ OCH3 

-CH2-~ci:} 
H2 N 

1487 H3C-o-CH2- 1 2 0 R H 
9 

Cl 

-CH,-rr;-0 
H2 N Cl 

1488 H3C-o-CH2- 1 2 0 R H 9~3 -CH2-N-C 
H 

1489 H3C-o-CH2- 1 2 0 R H b> 
-CH2-N-C-o 

H 

1490 H3C-o-CH2- 1 2 0 R H 
~ CHa 

-CH2-ftC~ 

~H2 
1491 H3C-o-CH2- 1 2 0 R H 9~0 

-CH2-N-C 
H 

1492 H:iC-O-CH2- 1 2 0 R H 
~ N02 

-CH,-rr;--0 . 

~· ~' -O!rtf~ ~ 1493 CH2- 1 2 0 R H 
a 

CH3 

~' l? 
R -CH-1'.t...O~ 1494 CH2- 1 2 0 H 2 H 

CH3 H 

1495 q:' CH2- 1 2 0 ~H ~ 3 
CH3 

R H -CHz-N-C t{ 
H N 

CH3 H:iC 

CH3 

~' 1496 *CH2- 1 2 0 R H -CHr~g ~ 
CH3 H3C 
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Table 1.13 7 

Compd. R1 
-(CH2~(CH2)qG-R 6 2

)-(CH2)j- k m n chira!ity R:i 
No. R Rs 

~' -cH -N-K·-~ 1497 CH2- 1 2 0 R H 2 
H HJC "'cH3 CH3 CH3 

CH3 

1498 Q-cH2- 1 2 0 R H ~~ -CH 2-f\L.C 
H CHJ 

CH3 

1499 Q-cH,-- 1 2 0 R H 9_f8:i 
-CH2-N-C 

H CH3 

CHJ 
9 CH:i 

Q-CH2- R 1500 1 2 0 H -CH2-N-C-<f 
H 

CH:i 

CH3 

1501 Q-cH2- 1 2 0 R H 9 
-CH-l\._C-0 

2 H 
CH3 

~' 9 
CF3 

1502 CH2- 1 2 0 R H -CH2-~C~F 
CH3 F 

~' O OCHF2 
1503 CH2- 1 2 0 R H -CHz-~~-0 

CH:i 

H2~CH2- 1 2 0 R H 9 
CF3 

1504 
-CH2-N-C-O 

H -

Q-c"'O- 9 
CF:i 

1505 ~ 4 CH2- 1 2 0 R H -CHrN-C-0 Q-cH20 H -

9, Br 

1506 cr-Q-cH2- 2 1 1 H -CH,--:t;-0 
H2N 

1507 c-OcH2- 2 1 H 11-0 -CH2-~C ~ ;} 

H2N 
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Table 1.13 8 

k m n chirality 

1508 2 1 H 

1509 2 1 1 H 

1510 2 1 H 

H 

H 

H 

H 

H 

H 

H 

H 
~-01 

-CHrN-C 
H OH 

Hf'( r-(. 
CHt\_f OCtii 
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Table 1.139 

R>-(CH2)i-
84 

Compd. k m n chirality R3 -(CH2~(CH2)q-G-R 6 
No. R Rs 

0-0' H,c-OcH,- u -

1519 2 2 1 H 
-cHr~c 

HI-( -OOH 
CH. ~ -OCl-'g 

1520 s-OCH2- 1 2 0 R H 9 
Br 

-CH2-~C-0 

1521 HJco-Q-cH2- 1 2 0 R H 
b> Br 

-CHc~'-c-0 

f9-cH2-
t' _Br 

1522 1 2 0 R H -CH2-~C-0 
0 

1523 H-0-
HJC ~ t1 CH2- 1 2 0 R H 

~ Br 

-CH2-~;--o 

1524 H-0-
H ~ t1 CH2- 1 2 0 R H 

~ Br 

-CH2-~'-;--o 

1525 s-OCH2- 1 2 0 R H 
~ oc_F3 

-CH2-~C-0: 

1526 H3co-Q-cH2- 1 2 0 R H 9 
OCF3 

-CH2-~;-0 

f9-CH2- 9 
_ OCF3 

1527 1 2 0 R H -CH2-~'-;-0 
0 

H-0 ~ OCF3 
1528 1 2 0 R H -CH2-~C-0 H3C ~ u CH2-

H-0 9 
OCF3 

1529 1 2 0 R H -cHcRL..c-0 H ~ II CH2-
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Table 1.140 

Compd. :>-(CH2)J- k m n chirality · R:i -(CH2,J;.(CH2JqG-R 6 
No. Rs 

1530 s-O-CH2- 1 2 0 R H 
9 CF3 

-cH,-f:l"c~ 
F 

1531 H:iCo-O-CH2- 1 2 0 R H 
9 CF3 

-CH2-ftC~ 
F 

r:YCH2- 9 CF3 

1532 1 2 0 R H -CH2-ftC~ 
0 

F 

H-0-
~ CF3 

1533 H:iC ~ J CH2- 1 2 0 R H -CH2-~;-o 
F 

H-0-
~ CF3 

1534 H ~ 0 CH2- 1 2 0 R H -CH2-~;-o 
F 

1535 s-OCH2- 1 2 0 R H 
~ CF3 

-CH2-ft;-0-F 

1536 H3Co-O-CH2- 1 2 0 R H 
~ CF3 

-CH2-~C~F 

fYcH2-
~ CF3 

1537 1 2 0 R H -CH2-ftC~F 
0 

H-0- b> CF3 

1538 1 2 0 R H -CH2-~;-0-F H:iC ~ g GHz-

H-0- 9 
_ CF3 

1539 1 2 0 R H -CH2-tr~-6-F H ~ Ii CH2-

9 
CF3 

1540 er-Q-cH2- 1 2 0 R H -CH,--f:l"C~F 
F 
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Table 1.141 

Compd. R1 84 
>-(CH2)1- k m n chirality ffl -(CH2)p-f-(CH2Tq-G-R 6 

No. R Rs 

1541 H3co--Q-cH2- 1 2 0 R H 
~ CF:i 

-CH2-::r-C*F 

F 

e9-CH2-
b> CF3 

1542 1 2 0 R H -CH2-f:l""C'--Q-F 
0 

F 

H-0 9 CF3 

1543 H3C ~ fi C- 1 2 0 R H -CH2-f:l""C*F 
H2 

F 

"-0 
9 CF3 

1544 
H ~ # CH2-

1 2 0 R H -CH2-~;--o-F 
F 

1545 C'(}-CH2- 1 2 0 R H 
~ CF3 

-CH2-N-;--o 
H -

1546 H,co-Q-cH2- 1 2 0 R H 9 CF3 

-CH-N-C-0 2 H -
F F 

Br 
n> CF3 

1547 H3Co-Q--CH2- 1 2 0 R H 
-CH2-N-C-O 

H -
Br 

H3C-o-CH2- 1 2 0 R H -cH-N-K-~ 1548 2 H '·•, 
H3C CH

3 
CH3 

H3C-o-CH2-

9 CH=C(CH3h 

1549 1 2 0 R H -CHcN-C-1 
H CH3 

H3C 

Cl 

Q~ H3c-Q-cH2- 1 2 0 R H 
HN-C· OCHl 1550 ~H -Oii-~· HJCO 

'ii' 

1551 H3C-o-CH2- 1 2 0 R H ~ -a-N(CH,CH,OHJ• 

-CHz-R'"C ~ 0 
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Table 1.142 

Compd. R1 84 

2>-(CH2)j- k rn n chirality RJ -(CH2W(CH2Tq-G-Rs 
No. R Rs 

1552 H3c-Q-cH2- 1 2 0 R H ? 
-CH2-~C-o 

1553 HJC-o-CH2- 1 2 0 R H ~' -CHi-t:j"C ? : 

HJC-o-CH2-
~ 

1554 1 2 0 R H -CH2-~1-ei .. ~ 

1555 H3C-o-CH2- 1 2 0 R H II-!' CH, -CHz-N-C f r{ 
H N 

H3C 

~' 1556 H3C-o-CH2- i 2 0 R H -CHz-N-g Q 
H N 

H3C 

H3C-o-CH2-
~ syCH3 

1557 1 2 0 R H -CH2-N-C-)_. 
H N 

H3C 

HJC-o-CH2- II ""Q_ 1558 1 2 0 R H -CH2-ttC-)_.N-.. 

H3 C CH3 

1559 H3c-Q-cH2- 1 2 0 R H 

~ -{[(C(CH:ih 
-CH-N-C f 2 

H pN 

H3C 

H3c-O-cH2- 11-0 1560 1 2 0 R H -CH2-~1-c ~ ~ 

N'"o 

1561 H3C-o-CH2- 1 2 0 R H 
CH3 11-<f' -CH2-~C CH

3 
CH:i 

H3c-Q-cH2- 11--0 1562 1 2 0 R H -CH2-~C ~ /J 

0 2N OCH::i 
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Table 1.143 

R>-(CH2)i-
84 

Compd. k rn n chirality RJ -(CH2~(CH2)qG-R 6 
No. R Rs 

q 

H3C-O-CH2- 1 2 0 R H 
-CH1-~e-o 

1563 0-Q-~, 
Cl 

9 

1564 H3C-o-CH2- 1 2 0 R H 
-CJ-1,-~c-o 

HN 

b-a=l 
CH3 \(--0-~CH2-1565 1 2 0 R H -CH2-~C ~ H Ct 

CH3 HJCO 

CH3 \(-Q 
1566 ~CH2- 1 2 0 R H -CH2-llrC ~ H 

1-1 

CH:i 02N OCH3 

CH:i -~ 
~CH2-

-CHz-~ 

1567 1 2 0 R H 0-Q-~, 
CH3 Cl • 

CH:i 9 

1568 ~CH,- 1 2 0 R H 
-CHz-tf'C-0 . 

HN 

b-a=l CH:i 

~' 9 1569 CH2- 1 2 0 R H 

~ CH3 
-CHrtf 

~ Cl 

1570 H3cs-Q-cH2- 2 2 1 H -CH2-~Ci:> 
H2N 

0 0 

1571 H3cs-O-cH2- 2 2 1 H 
-CHr~~i) 

Ht-( -0-
CH SCI-ti 

o~CHz- 2 2 1 H 
~ CFJ 

1572 -CH2-llr~-0 
H -

o, 
2 2 1 H 9 

CF3 

1573 H,co-O-:;-l.Q-e>< 1• -CH-N-C-0 
2 H -
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Table 1.144 

k m n chirality 

1574 2 1 

1575 2 1 

1576 2 1 

1577 2 1 

1578 2 1 

1579 2 

1580 2 1 

1581 2 1 

1582 2 1 

1583 1 2 0 R 

1584 1 2 0 R 
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W CF3 
-CH-N-C, rl 

2 H -u 

~ CF3 

-CH-N-; rl 
2 H \==1 

~ CF3 

-CH-N-; rl 
2 H -y 

~ CF3 

-CH-N-C

1 

rl 
2 H -\,d 
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Table 1.145 

~ompd. R>-(CH2)1- k m n chirality R3 -(CH2~(CH2!qG-R6 
No. R Rs 

1585 cr-Q-cH2- 1 2 0 R H 9 
Br 

-CH2-N-;-0, 
H N 

1586 cr-Q-cH2- 1 2 0 R H 9 
Cl 

-CH-N·C~ 
2 H -

1587 cr-Q-cH2- 1 2 0 R H ~-o-0 -CH2-N-C f ~ 
H -

1588 cr-Q-cH2- 1 2 0 R H 
~ CH3 

-CH-N·C~ 2 H -

1589 H3C-O-CH2- 1 2 0 

~ CF3 

R H -CH2-N-C~ H -
HzN 

H3c-O-cH2-

~ OCF3 

1590 1 2 0 R H -CH-N-C~ 2 H -
H2N 

1591 H3c-O-cH2- 1 2 0 R H 
~ Br 

-CH2-l\1..c-O 
H N 

1592 H3c-Q-cH2- 1 2 0 R H 
~ Cl 

-CH-f\l..;-0 
2 H N 

1593 H3c-O-cH2- 1 2 0 R H ~-0-0 -CH2-N-C f ~ 
H -

~ 
~ CF3 

1594 CH2- 1 2 0 R H -CH-'"C-0 2 H -

CH3 
H2N 

CH3 ~ OCF3 

1595 *CH2- 1 2 0 R H -CH_,.;-o 
2 H -

CH3 
H2N 
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Table 1.146 

R>-(CH2)1 
84 Compd. k m n chirality R3 -(CH2)pf-(c H2)qG-R 6 

No. R Rs 
CH3 

9 Br 
1596 Q--cH2- 1 2 0 R H 

-CH2-N-;-o 
CH3 H N 

CH3 
l? Cl Q--cH2- R 1597 1 2 0 H 

-cH2-rrc'-{) 
CH3 

CH3 

"-0° 1598 *CH2- 1 2 0 R H 
-CH2-N-C I/ ~ 

CH3 H -

CH3 
l? CH3 

1599 *CH2- 1 2 0 R H -CH2-N-C~ 
H -CH3 

C~CH2 
~ CF3 

1600 2 2 1 H -CH-N·C~ 2 H -
H2N 

C~CH2-
l? OCF3 

1601 2 2 1 H -CH-N-;-o 2 H -
H2N 

C~CHz- 2 1 H 9 
Br 

1602 2 -CH-N-C-0. 2 
H N 

C~CH2- 2 1 H 
b' Cl 

1603 2 -CH-N-;-0 2 
H N 

1604 cr-O-cH2- 2 2 1 H "-0-0 -CH2-N-C I/ ~ 
H -

cr-Q-cH2- 9 
CH3 

1605 2 2 1 H -CH2-N-~-6 
H -

cr-Q-cH2- 2 0 R H 9 
SCF:> 

1606 1 
-CH2-N-C-O 

H -
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Table 1.147 

R, 84 
Compd. R2>-(CH2)1- k m n chirality R:i -(CH2~(CH2)qG-R6 

No. Rs 

1607 H3c-Q-cH2- 1 2 0 R H 9 SCF:i 

-CH-N-C-0 2 H -

CH:i 
9 SCF:i 

1608 *CH2- 1 2 0 R H -CH-1\:...c'-O 2 H -
CH3 

1609 cr-Q-cH2- 2 2 1 H 9 SCF:i 

-CH2-N-C-O 
H -

CF~ 
9 2 2 1 H 9 

CF:i 
1610 O-tt~CH2- -CH-N-C-0 2 H -

1611 -0- 0 2 2 1 H 9 
CF3 

C ~i-o-CHz- -CH-N-;-0 2H -

I 9 
CF3 

1612 ~.co (CH 2'r-tf~-0-o-<i- 2 2 1 H -CH-f'..l..C-0 
2 H -

01, Cj> 

2 2 1 H 9 
CF3 

1613 .-.c-0-ir~~- -CH2-N-~-d 
H -

F:ics-O-cH2- 1 2 0 R H 9 
CF3 

1614 -CH2-1'.L..C-O 
H -

FJcs-O-cH2- 2 1 H 9 
CF::s 

1615 2 -CH2-1'·!··C-O 
H -

9 
Cl 

1616 F3cs-Q-cH2- 2 2 1 H -CH,-..-C~ H -
H2N 

1617 F3cs-Q-cH2- 2 2 1 
9 

Br 

H -CH2-.,_~ H -
H2N 
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Table 1.148 

R>-(CH2)1-
84 

Compd. k m n chira!ity R:i -(CH2~(CH2!qG-R6 
No. R Rs 

1618 H,c-0-cH,- 1 2 0 R H 9 
Br 

-CH-N-;-0 
2 H -

1619 H,c-0-cH,- 1 2 0 R H 9 
OCF3 

-CH-~'-d-0 
2 H -

H,c-0-cH,-
9 CF3 

1620 1 2 0 R .H -CH-N-C~ 
2 H -

F 

1621 H,c-0-cH,- 1 2 0 R H 9 CF3 

-CH-N-C~F 
2 H -

H,c-0-cH,-
9 

CF3 

1622 1 2 0 R H -CH-N-C*F 
2 H -

F 

1623 Ho-Q-CH2- 1 2 0 R H 9 
Br 

-CH2-N-C-O 
H -

1624 Ho-Q-CH2- 1 2 0 R H 9 
OCF3 

-CH-N-;-0 
2 H -

1625 Ho-Q-CH:c 1 2 0 R H 

~ CF3 

-CH-N-C~ 
2 H -

F 

1626 Ho-Q-CH2- 1 2 0 R H 
~ CF3 

-CHrt--.L.C~F 
H -

1627 Ho-Q-CH2- 1 2 0 

~ CF:i 

R H -CH -~·;-0-F 
2 H -

F 

H3C s-Q-cHz-
9 CF3 

1628 1 2 0 R H -CH-N-;-q z H -
F 
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Table 1.149 

Rt 84 
Com pd. >-(CH2)j- k m n chirality R:i -(CH2!p-f-(CH2)cjG-R6 

No. R Rs 

1629 H3cs-Q-cH2- 1 2 0 R H 9 CF;i 

-CH2-N-C~F 
H -

H3~ 1 2 0 R 
)? CF;i 

1630 I ' CH2- H -CH-l'.L.C-0 
0 2 H -

1631 l-''2NCH2-o-CH2- 1 2 0 R H 9 
CF3 

-CH2-N-C-O 
H -

Cl )? CF;:i 

1632 CF;i--Q-CH2-
1 2 0 R H -CH-N-C-0 

2 H -

H,-0- ~ CF;:i 

1633 NC ~ ~ CH2-
1 2 0 R H -CH-N·;-0 

2 H -

1634 {H:iC)2crr-Q--o-1 r 1 2 0 R H 
)? CF;:i 

-CH2-1'.L.;-o 
H -

1635 HJC-o-CH2- 1 2 0 R H 
?i . 

-CH2-~c-Q-c(CH3)J 

~' 1636 H3C-o-CH2- 1 2 0 R H ~ 
-CH2-N-C 

H 

1637 ~' . CH2- 1 2 -c-lcN--~CH2)4CH3 0 R H 
H -

CH3 

~' -CH2-N-~-o-O(CH2bCKJ 1638 CH2- 1 2 0 R H 
H -

CH3 

CH:i 

-cH2-ft~ft~OCH2CHJ 1639 Q-cH2- 1 2 0 R H 
H2N 

CH:i 
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Table 1.150 

Compd. R1 -(CH2~(CH2)qG-R6 >-(CH2)j- k m n chirality R:i 
No. R Rs 

CH3 

*CH2- 1 2 0 R H 9 1640 -CH:rN-C-o-N-(CH2bCH3 
H - H 

CH3 

CH3 

1641 *CH2- 1 2 0 R H -CHz- N-8-o-cc F2C 1-C IF 
H -

CH3 

CH3 ~ 
*CH,- R -cH-N-~ 1642 1 2 0 H 2 H -

02 ~ u CH3 

CH3 

*CH2- 1 2 0 R H 9-& 1643 -CH2-N-C ~ ~ u 
H -CH3 

1644 q:' CH2- 1 2 0 R H -CHr~~-0-g-O 
CH3 

Cl 
~ CF3 

Q5cH2- 1 2 0 R H 1645 -CH-N-;-0 2 H -
a 

8

~CH2- 1 2 0 R H 
~ CF3 

1646 -CH2-N-C-O 
H -

H:JC(CH2)rO-cH2- 2 2 1 H 
~ CF3 

1647 -CH2-N-C-O 
H -

H3C(CH2) 3-0-CH.z- 2 0 R H 
~ CF3 

1648 1 -CH2-N-~-O 
H -

~ CF3 
1649 H3C(CH2) 2-0-CH2- 2 2 1 H -0 -CH2-N-C 

H 

HaC(CH2) z-0-CH.z- 0 R H 9 
CF3 

1650 1 2 -CH2-t-.'-C-O 
H -
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Table 1.151 

Compd. R1 84 
>-{CH2)j- k m n chirality R:i -(CH2)pf-(CH2Tq-G-Rs 

No. R Rs 

O-d' II 

1651 HJC(CH:z) J-o-CH2- 2 2 1 H 
-CH;r~C 

H~ 
CH20-(Cl-!2bC HJ 

H:iC(CH2) J-o-CH2-

n' _Br 

1652 2 2 1 H -CH2-~C~ 
H2N 

o-d' 
1653 H3C(CH2)2-0-CH2- 2 2 1 H 

-CH;r~~ 0 

H~ 
CH-O-(Cl-!2)2C 1-b 

1654 H:iC(CH2) z-O-CH2- 2 2 
n' Br 

1 H -CH2-~C-o 
H2N 

·~-oa 
1655 H3C(~) 3-o-CH2- 2 2 1 H 

-CH;r~C 

HI\ 
CH-O-(Cl-!2)lC 1-b 

n' _Cl 

1656 H3C(~)3-o-CH2- 2 2 1 H -CH2-tf ;--o 
H2 N 

~-oa 
1657 H3C(CH:z) 2-o-CH2- 2 2 1 H 

-CH;r~C 

HI\ -0-CH (Cl-!2)2C 1-b 

~ Cl 

1658 H:iC(CH2l 2-0-CH2- 2 2 1 H -CH2-~~-o 
H2N 

c-O-CH2-
~ 

1659 2 2 1 H -cHrN-c-Q H -
H2N Cl 

sr-Q-cH2-

~ CF3 

1660 1 2 0 R H -CH-N-~-o 2 H -
H2N 

sr-Q-cH2-
9 

OCF:l 

1661 1 2 0 R H -CH2-N-~-o H -
H2N 
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Table 1.152 

Compd. R>-(CH2)j- k m n chirality Rl -;-(CH2J;.(CH2)q-G-R 6 
No. R R 

1662 e-OCH2- 1 2 0 R H -CH2-~c~--d-F 
H -

H2N 

1663 er-Q-cH2- 1 2 0 R 9 Cl 

H -CH2-N-~-o 
H -

H2N 

H3cs-Q-cH2-
~ CF3 

1664 2 2 1 H -CH2-N-;-o 
H -

H2N 

H3cs-Q-cH2-

~ OCF:i 

1665 2 2 1 H -CH2-N-;-o 
H -

HzN 

1666 H3cs-Q-cH2- 2 2 1 H -cH,-N-tO-F 
H -

HzN 

1667 H:JCCH2-o-CH2- 2 2 1 
~ : Br 

H :_CH2-N-C-g 
H Br 

1668 H:JCCH2-o-CH2- 2 2 1 ·H -CH -N-t..Q--F 2 H -
H2N 

1669 H:JCCH2-o-CH2- 2 2 1 H -CH-N-g--0 z H -
H2N 

1670 H:JCCH2-o-CH2- 2 2 1 H I?~ -CH-N-C , ' 
2 H -

H2N 

1671 K;,CCH2-o-CH2- 2 2 1 

~ OCF3 

H -CH,.--N-;-o H -
H2N 

1672 H.JCCH2-0-CH2- 2 2 1 

~ ·CF3 

H -CH-~LC'...Q 
2 H -

H2N 
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Table 1.153 

Compd. 
R1 84 

2>-(CH2)1- k m n chirality R:i -(CH2)pf-(CH2}cj-G-R 6 

No. R Rs 

1673 1-SCCH2-0-CH2- 2 2 1 H 
~ Br 

-CH2-N-C~CI 
H -

1674 -OcH2- 2 2 1 H 
)i> Br 

-CH2-~L.C--{J( 
H Br 

1675 -OcH2- 2 2 1 H -CH,-,s-0-F 
H -

H2N 

1676 rQ-cH2- 2 2 1 H -CH,-N-~-d H -
H2N 

rQ-cH2-

~ Br 

1677 2 2 1 H -CH-N-C~ 2 H -
H2N 

-OcH2-

9 . I 

1678 2 2 1 H -CH-N-C~ 2 H -

H2N 

-0·CH2-
9 

Cl 

1679 2 2 1 H -CH-N-C~ 2 H -
H2N . 

-OcH2-

~ OCF3 

1680 2 2 1 H -CH-N-C~ 2 H -
H2N 

rQ-cH2-

9 
CF3 

1681 2 2 1 H -CH2-N-C~ H -
H2N 

1682 -OCH2- 2 2 1 H 
~ Br 

-CH-N-C~CI 2 H -

9 
)i> Br 

1683 0-~b-Q-CHz- 2 2 1 H -CH2-N-c-Q.C 
H Br 
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Table 1.154 

Compd. R>-(CH2),-
84 

k m n chirality . RJ -(CH2~(CH2)qG-R6 
No. R Rs 

1684 o-~~CH2- 2 2 1 H -CH,-N-~--0-F 
H -

H2N 

1685 o-~S-o-CH2- 2 2 1 H -CH2-tt~--d' 
H2N 

9 
b' Br 

1686 0-~i-Q-CHz- 2 2 1 H -CHcN-C~ 
H -

H2N 

1687 o-~~CH2- 2 l?-0 2 1 H -CH2-N-C f ' 
H -

H2N 

1688 0-~ 2 
b' Cl 

~ ~9CH2- 2 1 H -CH-N-;-0 
2 H -

H2N 

9 
~ OCF3 

1689 O-~b-Q-CH2- 2 2 1 H -CH-N-;-o 2 H -
H2N 

9 
bl CF3 

1690 0-~b-Q-~- 2 2 1 H -CH-N-C~ 2H -

H2N 

1691 9 2 2 1 
n> Br 

o-~~CH2- H -cl-i2-r-.1...c~c1 H -

CH3 n> Br 
1692 

H3C-6-CH2-
1 2 0 R H -CH2-N-C-QC 

H Br 

CH3 -cH,-'"LO-F 1693 
H3C-6-CH2-

1 2 0 R H H -
H2N 

CH3 -CH-N-~-0 1694 
H3C-6-CH2-

1 2 0 R H 2H -
H2N 
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Table 1.155 

Compd. R1 
-(CH2J;.(CH2)qG-R 6 >-(CH2)j k m n chirality R:i 

No. R Rs 

CH3 ~ Br 

1695 
H3C-6CH2-

1 2 0 R H -CH2-N·C~ H -
H2N 

CH3 9 I 

1696 
H3C-6CH2-

1 2 0 R H -CH-N-d-0 z H -
H2 N 

CH3 ~ Cl 

1697 
H:iC-6-CH2-

1 2 0 R H -CH-N-C~ z H -

H2N 

CH3 Pi OCF3 

1698 
HJC-6-CH2-

1 2 0 R H -CH-N-~-o 2 H -
HzN 

CH3 ~ CF3 

1699 
H3C-6-CH2-

1 2 0 R H -CH-N-;-o z H -
HzN 

CH:i 9 
Br 

1700 
H3C-6-CH2-

1 2 0 R H 
-CHcN-;-Oc1 

. H -

HzC=Cn-O-CH2-
9 

CF3 

1701 1 2 0 R H -CH-f'.L.C~ z H -
HzN 

H3co-Q-cH2-
9 

.CF:i 

1702 1 2 0 R H -CH-N-;..p 
2 H -

HzN 

f9-cH2- 9 
.CF3 

1703 1 2 0 R H -CH-N-d-Q 2 H -
0 H2N 

1704 Ho-Q-CH2- 1 2 0 R H 
9 

CF3 

-cH,-N-c~ H -
HzN 

Cl 9 
CF3 

1705 
cr-6CH2-

1 2 0 R H -CH,-N-d-0 
H -

H2N 
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Table 1.156 

Compd. R1 -(CH2J;-(CH2)q~-R6 ;/-(CH2)1- k m n chirality . R3 
No. R Rs 

e:P--CH2-
~ CF3 

1706 1 2 0 R H -CH2-N-C~ 
H -

H2N 

H:iCs-OCH2-

~ CF3 

1707 1 2 0 R H -CH2-N-d-O 
H -

H2N 

H:JCCH2-0-CH2-

)i> CF3 

1708 1 2 0 R H -CH2-N-C~ 
H -

H2N 

(1-bC)2 crt-Q-CH ~ 9 CFo 

1709 1 2 0 R H -CH2-N-C~ H -
H2N 

~ ~ CF3 
1710 B ~ # CH2- 1 2 0 R H 

-CH-N-C-0 
H3C 

2 H -

CH3 
9 

CF3 

1711 6cH2- 1 2 0 R H 
-CH2-N-C-O 

H -

1712 
HJCC-0-

1 2 0 R H 
)i> CF3 

H ~ J CHt"" -CH-N-C-0 
2 H -

-0 9 
CF3 

1713 1 2 0 R H H CH2- -CH-N-;-o 
2 H -

ab- . ~ CF3 

1714 H3C CH2- 1 2 0 R H -CHrN-C-0 
H -

HO 

1715 8- 1 2 0 R H 
)i> CF3 

-CH-~~;-0 , 
2 H -CH2-

1716 &CH2- 1 2 0 R H 
~ CF3 

-CH-N-;-0 
2 H -
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Table 1.157 

Compd. R>-(CH2)1- k m n chirality R3 -(CH2~(CH2Tq-G-R 6 
No. R Rs 

OCH3 
9 CF:i 

1717 H3co--{;:}-cH2-
1 2 0 R H 

-CH2-N·C-O 
H -

1718 Q~ 1 2 0 R H 9 CF3 

'i,_ 'll CH:z- -CH-N-C-0 
2 H -

CH3 

1719 ~}-CH2- 1 2 0 R H 
9, CF:i 

-CH-N-C-0 
2 H -

p 
~ CF:i ~co--b-1720 H.JC # CHz- 1 2 0 R H 

-CH-f\L..C-0 
2 H -

Oi3 

H;JCCH2-o-CHz-
9

. CF:i 

1721 1 2 0 R H -CH-N-;-q 
2 H -

F 

tP-CH2-

9, CF3 

1722 1 2 0 R H -CH2-N·C~ 
H -

·F 

cP-CH2-

g CF3 

1723 1 2 0 R H -CH-N-C~ 
2 H -

F 

CH3 9, CF3 

1724 
HJC-6CH2-

1 2 0 R H -CH-f\L..C~ 
2 H -

F 

CH3 9 
CF3 

1725 H3C-o-CH,- 1 2 0 R H -CH,-f>l-;--o 
H -

H3 C F 

~CCH2-0-CH2- 1 2 0 R H 9 
CF:i 

1726 -CH2-N-C~F H -

tP-CH2- 1 2 0 R H 
9, . CF3 

1727 -CH-f\L..C~F 
2 H -
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Table 1.158 

Compd. R>-(CH2)i-
. 84 

k m n chirality R3 -(CH2~(CH2)cj-G-R 6 
No. R Rs 

1728 cP-CH2- 1 2 0 R H 9 CF3 

-CH2-N-C~F 
H -

CH3 ?, CF3 

1729 H3C-6-CH2-
1 2 0 R H -CH2-N-C~F H -

~~ 9 CF:i 
1730 ~' 1 2 0 R 

~D-12- H -CH2-~C-0 
N.N 

1731 H:i~~D-12- 1 2 0 R H 
?i CF3 

:::,... N -CHcN-c-0 
H H -

1732 HOCH2-0-o;2- 1 2 0 R H 9 CF3 

-CH-N-C-0 
2 H -

cP--CH2-
~ CF:i 

1733 1 2 0 R H -CH2-N-C*F 
H -

F 

H3Cs-O-CH2-

Pi CF3 

1734 1 2 0 R H -CH2-N-C*F 
H -

F 

H.J CCH2-0-CH2-

Pi CF3 

1735 1 2 0 R H -CH2-N-C*F 
H -

F 

rP-CH2-

Pi CF:i 

1736 1 2 0 R H -CH -N-~-o--F 
2 H -

F 

CH:i 9 
CF3 

1737 
H:iC-6-CH2-

1 2 0 R H -CH-N-C~F 2 H -
F 

CH:i O CF:i 

1738 H,c-p:.-cH,- 1 2 0 R H -CH2-N-~~F H -
H3C F 
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Table 1.15 9 

Compd. R>-(CH2)1- k m n chirality R:i -(CH2~(CH2)qG-R6 
No. R Rs 

(1-bC)iCrt-0-0i t" R 
9 CF:i 

1739 1 2 0 H -CH2-N-C*F 
H -

F 

1740 cP--CH2- 1 2 0 R H 
? Br 

-CH-f\.'-C-0 
2 H -

1741 H~cs-Q-cH2- 1 2 0 R H 
~ Br 

-CH-N-C-0 
2 H -

1742 H:JCCH2-o-CH2- 1 2 0 R H 
? Br 

-CH-N-;-0 
2 H -

1743 t9-"CH2- 1 2 0 R H 9 Br 

-CH-N-;-0 2 H -

CH3 
9 

Br 
1744 HJC~CH2- 1 2 0 R H 

-CH-N-C-0 
2 H -

CH3 b' Br 
1745 H,c-p:-cH,- 1 2 0 R H 

-CH-N-;--0 
2 H -

H3 C 

(1-bC)2Crt-Q-Oii- 1 2 0 R H 
~ Br 

1746 -CH-N-;-0 2H -

cP'-CH2-

~ Br 

1747 1 2 0 R H -CH,-,,_;-o 
H -

H2N 

~ Br 

1748 H.JCCH2-o-CH2- 1 2 0 R H -CH,-,,_~ H -
H2N 

CH:i' ? Br 

1749 H3C~CH2- 1 2 0 R H -CH,-,,_;-o 
H -

H2N 
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Table 1.160 

k m n chirality 

1756 (HJCl2C~CHr 1 2 0 R 

Br. Br 

1757 •*CH,- 1 2 0 R 
Br Br 

Br. Br 

1758 H,C*CH,- 1 2 0 R 

Br Br 
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Table 1.161 

Com pd. A>-(CH2)j-
F.l 4 

k m n chirality . R3 -(C H2}pf-(C H2)qG-R6 
No. R Rs 

0 

1761 HJC-0-CHz- 1 2 0 R H 9 HN-C-~c1 
-CHr[:j'"C-d Cl 

CH3 0 

*CH,- -CH-N-~-o 
1762 1 2 0 A H 'H ~ HN -

CH3 ,/\ ~ b 

1763 O-cH2- 2 2 0 H 
w OCH2CH3 

-CH2-N-C-O 
H -

1764 Q-cH2- 2 2 0 
O OCH2CH:1 

H 
-c H2CH2-N-~-0 

H -

o-CH2-

(S) 'j/ -OCH2CH, 
1765 2 2 0 H -1H-N-C f ' 

H -
CH2CH(CH3)2 

O-cH2-

(A) 'j/-OOCH2CH, 
1766 2 2 0 H -?H-ftC f _' 

• 
CH2CH(CH3)z 

1767 cr-O-CH2- 1 3 1 H 9 
OCH2CH3 

-CH2-N-~-0 . 
H -

1768 cr--Q-cH2- 1 3 1 H 9-0CH2CH3 

-CH2CH:r-N-b f ~ 
H -

CH3 9 
*CH,- R 

-CH:r-N"&-p-OCH3 
1769 1 2 0 H H -

Ct-fHCF2') 
CH3 F 

CH3 
HN-C-NCI 

*CH,-1770 1 2 0 R H 9-d II H 
-CH;-N-C f ' O Cl 

CH3 
H -

CH3 -CH2-N-~-p 
*CH,-1771 1 2 0 R H H -

(H3CbC·pt-N-"' 

CH3 H3C H 0 
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Table 1.162 

Com pd. R>-(CH2)1-
F.!4 

k m n chirality "RJ -(CH2~(CH2)cj-G-Rs No. R Rs 

CH3 '? 

*CH2-

-CHrN·C-p 

1772 1 2 0 A H HJC H 

o-~.o CH3 HJC 

CH3 ~-p 
1773 *CH2- 1 2 0 A H 

-CHz-~C 

HJC~~'t.O 
CH3 HJC 

CH3 

1774 *a;r 1 2 0 R H ~*g-o/OCH3 
-CH2-~ f '\ HJCO 

CH3 

Ho-p-CH2- 9 CF3 

1775 1 2 0. R H -CH2-N-;--o 
H -

H3CO H2N 

H3Co-p-CH2- 9 CF3 

1776 1 2 0 R H -CH2-N-C--o 
H -

HO H2N 

cr-QcHr 
~ CF3 

1777 2 2 1 H -CH-N-d-0 
2 H -

Cl H2N 

H3C-o-CH2-
9 

CF3 

1778 2 2 1 H -CH-N-C--0 2 H -
H2N 

rj}-a;r 
9 

CF3 

1779 2 2 1 H -CH-N-C--0 2 H -

H2N 

1780 s-O-CH2- 2 2 1 

~ CF3 

H -CH-N-;_p 2 H -
H2N 

Ho-Q-cHr 

~ CF3 

1781 2 2 1 H -CH,-N-~-Q 
H -

H2N 

HzD='C*OCH2-

~ CF3 

1782 2 2 1 H -CH-N-C-0 2 H -
H2N 
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Table 1.163 

Com pd. R>-(CH2)1-
fn4 

k m n chirality "RJ -(CH2~(CH2Tq-G-R6 No. R Rs 

NC-OCH2- 2 2 1 
~ CF3 

1783 H -CH-N-;-o 
2 H -

H2N 

OcH2- 2 2 1 
~ CF3 

1784 H -CH-N-;-o 
2 H -

H2 N 

CHl(CH2)2-0-CH2-
9 CF3 

1785 2 2 1 H -CH-N-C-0 z H -
H2N 

?:9-CH2-
~ CF3 

1786 2 2 1 H -CH -/,J-C-0 
2 H -

HzN 

CHl(C~h-o-°'"'2- 9 
CF3 

1787 1 2 0 R H -CH-N-C-0 
2 H -

HzN 

CH3 9 
CF3 

1788 H3C-o-CHz- 2 2 1 I+ -CH-N-;-o 
2 H -

H2 N 

H3co-Q-cHr 
9 

CF3 

1789 2 2 1 H -CH-N-~-o 2 H -
H2 N 

cr-Q-cHr 
9 

CF3 

1790 1 2 0 s H -CH-N-~-o 2 H -
H2N 

1791 ~CH2- 1 2 0 s H 
9 

OCF3 

-CH-N-~ 2 H -
H2N 

CH3 -CH,-N-~-0--F 1792 
H3C-6-CH2- 2 2 1 H 

H -
H2N 

a -CH,-N-~F 1793 ~CHz- 2 2 1 H 
H -

H2N 
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Table 1.164 

Com pd. R:>-(CH2),-
F.i4 

k m n chirality 'Al -(CH2~(CH2)qG-Rs No. R Rs 

1794 H3C-o-CH2- 2 2 1 H -cH,-N-E--d-F 
H -

H2N 

&CHr 2 2 1 l?--0--1795 H -CH2-N-C f ' F 
H -

H2N 

1796 s-OCH2- 2 2 1 H -CH,-,.E--d-F 
H -

H2N 

1797 Ho-Q-CH2- 2 2 1 H -CHr'"E--0--F H -
H2N 

1798 H3 co-Q-cH2- 2 2 1 H -CH,.-N-~F 
H -

H2N 

1799 H20=C~~2- 2 2 1 H -cH,.-N-E--0--F 
H -

H2N 

1800 NC-o-CH2- 2 2 1 H -CH,-N-E--d-F 
H -

H2N 

1801 Q-cH2- 2 2 1 H -CH -N-~-0-F 2H -

H2N 

Ho-p-CHz-

g CF3 

1802 1 2 0 R H -CH,.-N-~ H -
H:iCCH20 

H2N 

Ho-p-CH2-

~ CF3 

1803 1 2 0 R H -CH-N-~-o 2H -
H3C H2N 

1804 HJC(CH2)2-0-o-i2- 2 2 1 H -CH2-N-~-0-F 
H -

H2N 
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Table 1.165 

R1 Fil4 
Com pd. >-(CH2)1- k m n chirality R:i -(CH2~(CH2)cj-G-R 6 No. R Rs 

1805 s-OcH2- 1 2 0 R H 
9 SCF3 

-CH-N-C-0 
2H -

1806 H3Co-O-CH2- 1 2 0 R H 9 SCF3 

-CH-N-C-0 zH -

H-0- ~ SCF3 
1807 

H ~ /) CHr 
1 2 0 R H -CH-N-t-0 2H -

1808 H,c:oCH,- 1 2 0 R H 9 SCF3 

-CHz-N-C-0 
H -

1809 H-OCH2- 1 2 0 R H 9 SCF3 

-CH-N-C-0 
2H -

1810 EVCH2- 1 2 0 R H 9 
SCF3 

-CH-N-C-0 
0 2H -

1811 cP-CH2- 1 2 0 R H 9 
SCF3 

-CH-N-C-0 
2H -

1812 H3cs-Q-cH2- 1 2 0 R H 9 SCF3 

-CH-N-C-0 
2H -

1813 H3CCH2-0-CH2- 1 2 0 R H 
Pi SCF3 

-cH-N-C-0 
2H -

1814 t>J-cH2- 1 2 0 R H 9 
SCF3 

-CHz-N-C-0 
H -

CH3 9 
SCF:i 

1815 
H:i-OCH2-

1 2 0 R H -CH-N-C-0 2H -
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Table 1.1 6 6 . 

R1 84 
Compd. >-(CH2)i- k m n chirality 'R3 -(CH2}p-f:-(CH2}qG-R 6 

No. R Rs 

1816 (CH3hC~CHz- 1 2 0 R H 
g SCF3 

-CH-N-C-0 
2H -

1817 (CH3)J c-O-CH2- 1 2 0 R H 
~ SCF3 

-CH -N-C-0 
2H -

1818 s-O-CH2- 1 2 0 R H 
g OCHF2 

-CH2-N-C-O 
H -

1819 H:1C-O-CH2- 1 2 0 R H 9 
OCHF2 

-CH -N-~-0 
2H -

H-0- 9 OCHF2 

1820 
H ~ b CH2-

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

1821 H,c-0-CH,- 1 2 0 R H 9 OCHF2 

-CH-N-C-0 2H -

1822 Ho--O-CH2- 1 2 0 R H 9 OCHF2 

-CH-N-;-0 
2H -

1823 r0-CH2- 1 2 0 R H 9 
OCHF2 

-CH-N-C-0 lo 2H -

1824 c9-CH2- 1 2 0 R H 
g OCHF2 

-CH2-N-C-O 
H -

1825 H3cs-Q-cH2- 1 2 0 R H 
g OCHF2 

-CH2-N-C-O 
H -

1826 HJCCH2-0-CH2- 1 2 0 R H 
~ OCHF2 

-CH-N·C-0 
2 H -
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Table 1.16 7 

R1 @4 
Com pd. 

2>-{CH2)i- k m n chirality Rl -(CH2~(CH2Tcj-G-R 6 
No. R Rs 

1827 rP--CH2- 1 2 0 A H 
~ OCHF2 

-CH-N-C-0 
2H -

CH3 
9 OCHF2 

1828 
H3C-6-CH2-

1 2 0 A H 
-CH2-N-C-O 

H -

CH3 

9 
OCHF2 

1829 H,c-)J-cH,-- 1 2 0 R H 
-CH-N-c-0· 

2H -
H3C 

1830 (CHJ'2C~CH:r 1 2 0 R H 
~ OCHF2 

-CH-N-~-0 2H -

1831 s-OcH2- 1 2 0 A H f( -{J(C(CH3)J 
-CH2-~C ~ I 

1832 H3co-OcH2- 1 2 0 R H ~-erC(CH3)J 
-CH2-~C ~ I 

1833 H-0-
H ~ ;j CH2-

1 2 0 R H b' -{J(C(CH3h 
-CH2-~C ~ I 

1834 H3c-O-CH,-- 1 2 0 R H 
b' -{J(C(CH3)J 

-CH2-N-C ~ I 
H 

1835 Ho-OCH2- 1 2 0 R H 
~ -{J(C(CH3h 

-CH2-N-C ~ I 
H 

1836 OCH2- 1 2 0 R H 
9 -{J(C(CH3)J 

-CH2-f:t"C ~ I 
0 

1837 cP-CH2- 1 2 0 R H 
~ -{J(C(CH3)J 

-CH2-~C ~ I 
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k m n chirality 

R 

R 

R 

R 

R 

R 

R 

A 

A 

R 

1848 1 2 0 R 
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Table 1.16 9 

1849 

1850 

1851 

1852 

1853 

1854 

1855 

1856 

1857 

1858 

1859 

k m n chirality 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

189 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 
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~ ~s-0 
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-CH-N-; R. 
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Table 1.170 

Compd. R>-(CH2)i-
F.l4 

k m n chirality Al -(CH2}pf-(CH2)qG-R 6 
No. R Rs 

H-0- 9 Br 

1860 
H ~ H CH2-

1 2 0 R H -CH-N-C~ 2 H -

H2N 

H,c:OcH,- 0 R 9 
Br 

1861 1 2 H -CH-N-C~ 
2H -

H2N 

Ho-Q-CH2-

? Br 

1862 1 2 0 R H -CH-N·b~ 2H -

H2N 

1863 r0-CH2-
lo 

1 2 0 R H 
9 

Br 

-CH-N-C~ 2H -
H2 N 

H3cs-O-CH2-
9 

Br 

•1864 1 2 0 R H -CH-N-C~ 2H -
H2N 

?.:):J-cH2-
?i Br 

1865 1 2 0 R H -cH-N-c~ 2H -
H2N 

CH3 
9 

Br H,c-p-CH,-1866 1 2 0 R H -CH-N-C~ 2H -
H3C H2N 

(CH3)2C~CHr 9 
Br 

1867 1 2 0 R H -CH-N-;-o 2H -

H2N 

1868 (CH3l:J c-O-cH2- 1 2 0 

~ Br 

R H -CH-N-C~ 2H -

H2N 

1869 s-OcH2- 1 2 0 R H 11-¢ -CH -N-C f ' 
2H -

H2N 

1870 H3co-Q-cH2- 1 2 0 R H 11-¢ -CH -N-C f ' 
2H -

H2N 
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Table 1.1 71 

Compd. R1 Fil 4 

>-(CH2)i- k m n chirality R:i -(CH2}pf-(CH2Tq-G-R 6 
No. R Rs 

-0 9 I 

1871 
H ~ t} CHz-

1 2 0 R H -CH-N-C~ 2H -
H2N . 

H,C~CH,-
9 I 

1872 1 2 0 R H -CH-N-~-o 2H -

H2N 

1873 Ho-O-CH2- 1 2 0 R H 
~ I 

-CH-N-d-0 2H -

HzN 

OCHz- v_p 1874 1 2 0 R H -CH -N-C r ~ 
zH -

0 
HzN 

c9-CH2- 11-d 1875 1 2 0 R H -CH2-N-C r ~ 
H -

HzN 

1876 H3cs-O-cH2- 1 2 0 R H 11-q -CH -N-C r ~ 
2H -

H2N 

1877 H3CCH2-0-cH2- 1 2 0 R H 11-q -CH -N-C f ~ 
2H -

HzN 

1878 t)J--cHz- 1 2 0 R H 11-0 -CH -N-C r ~ 
2H -

HzN 

CH3 11_p H,c-p-CH,-1879 1 2 0 R H -CH -N-C f ~ 
2H -

H3 C H2N 

1880 (CHJhC-OCH:f" 1 2 0 R H 
11_p -CH2-N-C f ~ 

H -
H2N 

1881 (CHJb c-Q-cH2- 1 2 0 R H 
11_p 

-CH -N-C f ' 
2H -

H2N 
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Table 1.172 

Compd. R>-(CH2),-
84 

k m n chirality Al -(CH2~(CH2)qG-R6 No. A Rs 

s-OCH2- 2 0 R 
9 N02 

1882 1 H -CH-N-C--0 2H -
H2N 

H3co-Q-cH2- R 
'j? N02 

1883 1 2 0 H -CH-N-C--0 2H -
H2N 

1884 H-0 
H ~ /) CH2-

1 2 0 R H 

9 N02 

-CH-N-~-o 2H -
H2N 

1885 H,C:Q.-CH,- 1 2 0 R H 
9 N02 

-CH-N-C--0 2H -

H2N 

1886 Ho-Q-CH2- 1 2 0 R H 

b' N02 

-CH-N-~-o 2H -
H2N 

E)J--cH2- 9 
N02 

1887 1 2 0 R H -CH-N-d-0 2H -0 
H2N 

c9-CH2- 9 
N02 

1888 1 2 0 R H -CH-N-C~ 2H -
H2N 

H3cs-Q-cH2 
9 

N02 

1889 1 2 0 R H -CH-N-~-o 2H -
H2N 

1890 H3CCH2-0-CH2- 1 2 0 

'j? N02 

R H -CH -N-C--0 2H -

H2N 

~CH2-
b' N02 

1891 1 2 0 R H -CH-N-;_p 2H -

H2N 

CH3 ~ NO., 

1892 
H3c-Q-cH2-

1 2 0 R H -CH-N-;_p . 
2H -

H2N 
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Table 1.173 

Compd. R1 @4 . 

/-(CH2)j- k m n chirality RJ -(CH2~(CH2)q-G-R 6 
No. R Rs 

CH3 9 N02 

1893 H,C-o-CH,- 1 2 0 R H -CH-N-C-0 2H -
H3C HiN 

1894 (CH3)2C ~CHr 1 2 0 A 
9 N02 

H -CH-N-C-0 2H -

H2N 

(CH3h c-Q-cH2-
9 N02 

1895 1 2 0 R H -CH2-N-t-O 
H -

H2N 

1896 H,C~CH,- 1 2 0 R H 

g OCF3 

-CH-N-C-0 2H -
H2N 

H3cs-Q-cH2-
9 OCF3 

1897 1 2 0 R H -CH-N-~-o 2 H -

HzN 

H3CCH2--o-CH2-

g OCF3 

1898 1 2 0 R H -CH2-N-C-o H -
HzN 

(CH3)2C tt-Q-cHr 
9 OCF3 

1899 1 2 0 R H -CH-N-C-0 2H -
HzN 

1900 H-0 
H ~ J CH2-

1 2 0 
9 

OCF3 

A H -CH-N-C-0 2H -
HzN 

1901 HJC(CH:zh-0-C Hz- 1 2 0 

~ OCF3 

A H -CH-N-;._p 2H -
HzN 

r):j-cH2-
9 

OCF3 

1902 1 2 0 R H -CH-N-C~ 2H -
HzN 

(CHl'2C ~CHr 
g OCF3 

1903 2 2 1 H -CH-N-;._p 2H -
HzN 
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Table 1.174 

Corn pd. R1 -(CH2~(CH2)qG-R 6 >-(CH2)1- k m n chirality R~ 
No. R Rs 

H3C(C~)2-o-C~-
~ OCF:i 

1904 2 2 1 H -CH2-N-C-o 
H -

H2N 

a 9 OCF3 

1905 
cr-Q-cH2-

1 2 0 R H -CH-N-b~ 2H -
H2N 

ro-CH2-

)? OCF3 

1906 1 2 0 R H -CH-N-C~ 
lo 2H -

H2N 

1907 Ho-O-CH2- 1 2 0 R H 

)? OCF3 

-CH-N-C~ 2H -

H2N 

1908 H3co-Q-cH2- 1 2 0 R H 

)? OCF3 

-CH-N-~-o 2H -
H2N 

H2e=crt-Q-cH2-

~ OCF3 

1909 1 2 0 R H -CH-N-C--0 2H -
HzN 

sr-O-CH2-

)? OCF3 

1910 2 2 1 H -CH-~;..p 2H -

HzN 

Cl 
)? OCF3 

1911 
cr-Q-cH2-

2 2 1 H -CH-N-~-o 2H -
H2N 

Ho-Q-CH2-

Pi OCF3 

1912 2 2 1 H -CH-~~-o 2H -
H2N 

CH3 
)? OCF3 

1913 
H3-0-CH2-

2 2 1 H -CH-~·c-0 2H -

H2N 

H3c-Q-cHr 

)? OCF:i 

1914 2 2 1 H -CH-~;_p 2H -
H2N 
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Table 1.175 

Com pd. R>-{CH2)i-
Frt 4 

k m n chirality Al -(CH2}p-f-(CH2Tq-G-R 6 
No. A Rs 

H,cc-0 9 OCF3 

1915 
H ~ b CHa-

1 2 0 R H -CH-N·C-0 
2 H -

H2N 

-0 R 9 OCF3 

1916 1 2 0 H -CH-N-C-0 H CH2- 2 H -
H2N 

H,CC-0 9 OCF3 

1917 2 2 1 H -CH-N-t-0 H ~ b CH2- 2H -
H2N 

1918 -0 H CHz- 2 2 1 H 
9 OCF3 

-CH-N-C-0 2 H -
H2N 

NH2 9 
CF:i 

1919 
cr-Q-CH2-

2 2 1 H -CH-N-;-o 2H -

HzN 

NH2 -CH,-N-~--d-F 1920 
cr-Q-CH2-

2 2 1 H 
H -

H2N 

NH2 9 
OCF3 

1921 
cr-Q-CH2-

1 2 0 R H -CH-N-C-0 2H -
H2N 

NH2 9 
OCF3 

1922 
cr-Q-cHz-

2 2 1 H -CH-N-~-o 2H -
H2N 

1923 s-OCH2- 2 2 1 H 9 
SCF:i 

-CH-N-C-0 
2H -

1924 H3co-Q-cH2- 2 2 1 H 
~ SCF:i 

-CH-N-C-0 
zH -

1925 -OCH2- 2 2 1 H 
~ SCF:i 

-CH-N-~-d 2H -
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Table 1.176 

A1 84 Compd. ~{CH2)i- k n chirality 
• 3 

-(CH2}pf:-(CH2)qG-R6 m R No. R Rs 

1926 ~GHz 2 2 1 H 9 SCF3 

-CH-N-C-0 
2H -

1927 Ho-O-CH2- 2 2 1 H 
~ SCF3 

-CH-N-C-0 
2H -

1928 r0-CH2- 2 2 1 H 9 SCF3 

-CH2-N-C-O lo H· -

1929 r::f)-cH2- 2 2 1 H 
~ SCF3 

-CH -N-c-0 
2H -

1930 H3cs-Q-cH2- 2 2 1 H 
Pi SCF3 

-CH-N-~-d 
2H -

HJCCH2-0-CH2- 2 2 1 H 
~ SCF3 

1931 
-CH-N-C-0 2H -

~CH2- 2 2 1 H 
~ SCF3 

1932 
-CH2-N-C-O 

H -

CH3 Pi SCF:i 
1933 

H3c-Q-cH2-
2 2 1 H 

-cH-N-c-0 2H -

CH3 
?, SCF3 

H,c-)}-cH,- 1 H 1934 2 2 -cH-N-c-0 
2H -

H3C 

02~CH2-
~ SCF:i 

1935 2 2 1 H -CH-N-C-0 
2 H -

H3c-Q-cH2- 2 
~ SCF:i 

1936 2 1 H -CH2-N-C-O H -
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Table 1.177 

R1 i:rt4 
Compd. 

2>-(CH2)1- k m n chirality Rl -( C H2)pf:-( C H2)qG-R 6 
No. R Rs 

1937 (CH3)2C~CHr 2 2 1 H 9 SCFJ 

-CH-N-C-0 
2H -

1938 s.-OcH2- 2 2 1 H 9 Br 

-CH-N-c-6-cH 2 H - J 

1939 HJCo-O-CH2- 2 2 1 H 9 
Br 

-CH-N-c-0-cH 2 H _ :i 

-OcH2- 2 2 1 H 9 Br 
1940 

-CH2-N-C-O-CH3 
H -

~CH,- 2 2 1 H 
~ Br 

1941 
-CH2-N-;-o-CHJ 

H -

H-OCH2- 2 2 1 H 
~ Br 

1942 
-CH2-N-C-6-CHJ 

H -

@CH2- 2 2 1 H 9 
Br 

1943 
-CH2-N-C-O-CH3 

0 H -

cP-CH2- 9 
Br 

1944 2 2 1 H ~ -CH2-N- CH3 
H 

HJcs-Q-cH2- 2 1 H 
~ Br 

1945 2 -CH2-N-C-O-CH3 
H -

H3CCH2-o-CH2-

~ Br 
1946 2 2 1 H -CH2-N-C-O-CH3 

H -

t)J-CH2- 2 1 H 
~ Br 

1947 2 -CH2-N-C-O-CH3 
H -
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Table 1.178 

R>-(CH2)1-
~4 

Corn pd. k m n chirality Rl -(CH2~(CH2Tq-G-R6 
No. R Rs 

CH3 
9 Sr 

1948 H3c-Q-cH2-
2 2 1 H -CH2-~c'--6-cH3 

CH3 

9 Br H3c-p-CH,- 2 2 1 1949 H 
-CH2-tf'"c'--6-cH3 

H3C 

1950 02-0CH2- 2 2 1 H 
~ Br 

-CH2-N-c'--Q-cH3 
H -

1951 H3C-OCH2- 2 2 1 H 9 Sr 

-CH -H·c'--6-cH 2 H _ 3 

1952 e.Q-cH2- 2 2 1 H 9 Br 

-CH2-N-C'--6-F 
H -

H3co-Q-cH2- 2 2 1 H 
g Br 

1953 -CH2-N-;-6F 
H -

-OCH2- 2 2 1 H 9 Br 
1954 -CH2-N-C'--6-F 

H -

-OCH,- 2 2 1 H 9 
Br 

1955 -CH2-N-C'--6-F 
H -

Ho-OCH2- 2 2 1 H 9 
Br 

1956 -CH2-N-C'--6-F 
H -

'CO-CH2- 1 H 9 
Br 

1957 2 2 -CH2-N-;-o-F 
0 H -

cP-CH2- 2 1 H 9 
Br 

1958 2 -CH-N-C~F 
2H -
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Table 1.179 

R~(CH2)j- ~4 
Com pd. k m n chirality RJ -(CH2~(CH2)qG-R6 

No. R Rs 

1959 H3cs-O-CH2- 2 2 1 H 9 Br 

-CH2-N-C-O-F 
H -

1960 H3CCH2-o-CH2- 2 2 1 H 
~ Br 

-CH2-N-C-O-F 
H -

1961 tP--CH2- 2 2 1 H 9 Br 

-CH2-N-C-O-F 
H -

CH3 
9 

Br 
1962 

H3C-O-CH2-
2 2 1 H 

-CH2-N-C-O-F 
H -

CH3 

9 
Br 

1963 H3C-O-CH2- 2 2 1 H 
-CH -N-~--6-F 2H -

H3C 

1964 02-0CH2- 2 2 1 H 
~ Br 

-CH -N-C-6-F 
2H -

1965 H3C-o-CH2- 2 2 1 H 9 Br 

...,.CH2-N-;--o-F 
H -

1966 (CH3'2C rrQ-cHz- 2 2 1 H 
~ Br 

-CH -N-~-6-F 2H -

1967 sr-Q-cH2- 2 2 1 
~ F 

H -CH-N-~-o 2H -
H2N 

1968 H3co-Q-cH2- 2 2 1 H -CH,-N-[-P 
H -

H2N 

1969 H-OCH2- 2 2 1 H -CH-N-0 2H -
H2N 
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Table 1.180 

Corn pd. R>-(CH2)1-
84 

k m n chirality RJ -(CH2~(CH2)qG-R 6 
No. R Rs 

1970 r0-CH2- 2 2 1 H -CH,-,,tp 
lo H -

H2N 

1971 c9-CH2- 2 2 1 H -CH -'"~--o 2H -
H2N 

F 

1972 H3cs-Q-cH2- 2 2 1 H -CH-N-~--o 2H -

H2N 

1973 H3CCH2-0-CH2- 2 2 1 H -CH-'"~--o 2H -

H2N 

CH3 -CH-'"~ii 1974 
H3C-d-CH2-

2 2 1 H 2H -
H2N 

1975 02-0CH2- 2 2 1 H -CH-'"~ 2H -
H2N 

1976 H:iC-O-CH2- 2 2 1 H -CH-'"~--o 2H -
H2N 

1977 NC-o-CH2- 2 2 1 H -CH-'"~--o 2H -
H2N 

(CHJhC~CHr 
~ F 

1978 2 2 1 H -CH-'"ci) 2H -

H2N 

1979 c9-CH2- 2 2 1 H -CH-~s-o-F 2 H -
H2N 

1980 tP-CH2- 2 2 1 H -CH -'"~-o-F 2H -

H2N 
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Table 1.181 

Compd. R>-(CH2)1-
~4 

k m n chirality R:i -(CH2~(CH2)cj-G-R 6 
No. R Rs 

1981 02~CH2- 2 2 1 H -cH,-,S-6F 
H -

H2N 

1982 Nc-OcH2- 2 2 1 H -CH->c~*F 2H -
H2N 

1983 (CH3)2C~CH2- 2 2 1 H -CH,->c~*F H -
H2N 

s-O-cH2-

n' I 

1984 2 2 1 H -CH-ord{) 2H -
H2N 

H3co-Q-cH2- II~ 1985 2 2 1 H -CH2-N-C I/ ' 
H -

H2N 

Ho-O-CH2- II-¢ 1986 2 2 1 H -CH2-N-C I/ ' 
H -

H2N 

e:Y-CH2- II-¢ 1987 2 2 1 H -CH -N-C I/ ' 
2H -

0 H2N 

1988 cP--CH2- 2 2 1 
~ I 

H -cH-orc{) 2H -
H2N 

1989 HJcs-Q-cH2- 2 2 1 H 11-q' -CH -N-C I/ ' 
2H -

H2N 

1990 HJCCHz-0-CHz- 2 2 1 H 11{5 -CH -N-C I/ ' 
2H -

H2N 

1991 t:P-CH2- 2 2 1 H 11{5 -CH -N-C I/ ' 
2H -

H2N 
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Table 1.182· 

Com pd. A>-(CH2),-
@4 

k m n chirality R3 -(CH2~(C H2)qG-R6 
No. R Rs 

CH3 9 I 
1992 

H:iC-O-CH2-
2 2 1 H -CH-N-C-0 2H -

H2N 

02-0CH2-
9 I 

1993 2 2 1 H -CH-N-;-o 2H -

H2N 

1994 H:iC-OCH2- 2 2 1 H 
9 I -CH-N-;-o 2H -

H2N 

1995 NC-O-CH2- 2 2 1 H 
9 1 

-CH-N-~-o 2H -

H2N 

1996 (CH3)2C~CHz- 2 2 1 H l?-0 -CH -N-C f ' 2H -

H2N 

CH3 l?-0 H,c-p:-CH,-1997 2 2 1 H -CH -N-C f ' 2H -

H:iC H2N 

1998 s-O-cH2- 2 2 1 H 9 
Cl 

-CH -t-.'-C-0 
2H -

H3co-Q-cH2-
g Cl 

1999 2 2 1 H -CH-N-~-0. 
2 H 

2000 -OcH2- 2 2 1 H 
g Cl 

-CH-N-C--0 
2H -

2001 H-O-CH2- 2 2 1 H 
~ Cl 

-CH2-N-;--0 
H -

2002 e:YCH2- 2 2 1 H 
~ Cl 

-CH-N-C-0 
0 2H -
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Table 1.183 

R>-(CH2)j-
F.{4 

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

2003 cP-CH2- 2 2 1 H 9 
er 

-CH -N-c-0 
2H -

2004 H3cs-OCHz- 2 2 1 H 9 Cl 

-CH -N-c-0 
2H -

· Cl 
2005 H3CCH2-o-CH2- 2 2 1 H 

-CH -N-~-0 2H -

CH 3 
9 

Cl 
2006 

H3c-Q-cH2-
2 2 1 H 

-CH-N-C-0 
2H -

02-0CH2- 2 2 1 H 
Pi Cl 

2007 
-CH-N-6-0 

2H -

H3C-OCH2- 2 2 1 H 
~ Cl 

2008 -cH-N-c-0 zH -

NC-OCHz- 2 2 1 H 
~ Cl 

2009 -CH2-N-C-O 
H -

(CH3hC~CHz- 2 2 1 H 9 Cl 

2010 -CH-N-C-0 2H -

CH3 Cl 

2011 H,C-¢-CH,- 2 2 1 H . ~-a -CH2-N-C 
H -

H3C 

sr-Q-cH2- 1 H 9 
Br 

2012 2 2 -CH2-N-C~CI 
H -

H3co-Q-cH2- 2 1 H 9 
Br 

2013 2 -cHcN-cOcr 
H -
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Table 1.184 

Com pd. 
R, 

-(CH2~(CH2)q-G-R 6 >-(CH2)i- k m n chirality R'l 
No. R Rs 

Ho-Q-CH2- 2 2 1 H 
b> Br 

2014 -CH2-N-C'-Oc1 
H -

2015 r):>-cH2- 2 2 1 H 9 
Br 

-CH2-N-C'-Oc1 l.o H -

cP--CH2- 2 2 1 H 
b> Br 

2016 -CH2-N-c'-Oc1 
H -

H3cs-O-cH2- 2 2 1 H 
b> Br 

2017 -CH -N-c'-Oc1 2H -

H3CCH2-0-CH2- 2 2 1 H 
~ Br 

2018 -cH -N-c'-Oc1 2 H -

f:P-cH2- 2 2 1 H 9 
Br 

2019 -CH2-N-;-o-CI 
H -

CH3 9 
Br 

2020 H3C-d-CH2- 2 2 1 H -CH2-N-C-o-CI 
H -

02*0-CH2- 2 1 H 
~ Br 

2021 2 -CHz-N-;-o-CI H -

H3C-o-CH2- 2 1 H 9 
Br 

2022 2 -cH-N-c'-Oa 2 H -

NC-o-CH2- H 9 
Br 

2023 2 2 1 -cH2-N-c'-Oc1 
H -

(CH3hC~CH:r 
~ Br 

2024 2 2 1 H -CH-N-c-O-c1 2 H -
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Table 1.185 

Compd. R>-(CH2)1-
84 

k m n chirality R:i -(CH2~(CH2fc!G-A 6 
No. A Rs 

CH:i 

2025 H,c--p-cH,- 2 2 1 H 
Pi Br 

-cH2-N-cOc1 
HJC H -

2026 ~CH2- 2 2 1 H 
~ Br 

-CH2-N-C~CI 
H -

B.-Q-cH2-
9 Br 

2027 2 2 1 H -CH2-1',.'·C--O 
H -

H2N 

· Br 

2028 H3co-Q-cH2- 2 2 1 H -CH,.-S-O 
H -

H2N 

Ho-O-CH2-
9 Br 

2029 . 2 2 1 H -CH2-N-;--o 
H -

H2N 

~CH2- 9 Br 

2030 2 2 1 H -CH2-N-;--o 
H -

0 H2N 

cSJ-cH2-
9 

Br 

2031 2 2 1 H -CH,.-N-;-o 
H -

H2N 

~CH2-
~ Br 

2032 2 2 1 ,, H -CH-N-C--0 2H -
H2N 

CH3 
g Br 

2033 
H:iC-6-CH2-

2 2 1 H -CH,.-N-;-o 
H -

H2N 

02-0CHr 

g Br 

2034 2 2 1 H -CH-~·;-P 2H -
H2N 

H3c-Q-cH2-
9 

Br 

2035 2 2 1 H -CH-N-;_p 2H -
H2N 
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Table 1.186 

Com pd. R>-(CH2)1-
Fn4 

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

NC-OCH2-
~ Br 

2036 2 2 1 H -CH-N-C~ 2H -

H2N 
CH3 n' Br H,c-p-CH,-2037 2 2 1 H -CH-N-C~ 2H -

H3C H2N 

F ~ Br 
2038 

-OcH2-
2 2 1 H -CH -N-ti=} 

2 H . -
H2 N 

2039 H3C-OCH2- 2 2 1 H l? 
- CH 2- f\L-C-r<J 

H CN 

2040 H3C-OCH2- 1 2 0 R H 
9 9H - OH 

-CHz-~C-C~ 

2041 H3C-OCH2- 1 2 0 R H 
9 'f>CH3_ 

-cHrftc-cH-0 

2042 H3c-Q-cH2- 1 2 0 R H 11 __ ;l(' -CH2-N-C 
H 

H3C 

9 CH3 

2043 H3c-Q-CH2- 1 2 0 R H --CHz-['f-C-CHrQ 
CH3 

CH3 

-CHr~~-0-o-Q 2044 *CH,- 1 2 0 R H 

CH3 

~ -CH2-N-~-o 
2045 CH2- 1 2 0 R H H -~r H:-j 

CH3 OC-H ~ 

CH3 -CH-N-~ 
2046 *CH,- 1 2 0 R H 'H --~, 

H~ 

CH3 <f-
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Table 1.187 

Corn pd. R1 F.14 
>-(CH2)j- k m n chirality R3 -( C H2~(CH2fcj-G-R6 No. R Rs 

CH3 0 

2047 *CH,- 1 2 0 R H -

0"rtr!b 
CH3 

CH1 CH1 

CH3 0 

2048 *CH2- 1 2 0 R H 
-CH2-tt~ 

CH3 Hr-.--O-ocH2CHl 

CH3 0 

2049 *CH,- 1 2 0 R H 
-OHr::-~ .. 

CH3 CHJ 

HJ~ ~ CF3 
2050 I ;} CH2- 1 2 0 R H 

-CHz-N-C-0 
H -

H,b- ft' CF3 
2051 1 2 0 R H ~ g CH 2- -CH2-N-;-o 

H -

2052 BQ-CH,.- 2 2 1 H -CH,--N-~-d-F 
H -

OCH2CH3 H2N 

:0 -CH,--N-~F 2053 OcH CHr 2 2 1 H 
H -

H2N 

2054 o-8- 2 2 1 H -CH,--N-~F 
H -H3C CH2-

H2N 

H,Q- -CH,--N-~F 2055 ~ g CHz- 2 2 1 H H -
OH HzN 

2056 BQ-CH,- 2 2 1 H -CH,--N-td--F 
H -

F HzN 

2057 H,~CH,.- 2 2 1 H -CH,--N-~ H -
H2 N 
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Table 1.188 

Com pd. R1 i:n4 
z>-ccH2)1- k m n chirality RJ -{CH2~(CH2}cj-G-R 6 No. R Rs 

2058 
H,cOH' 

~ J CH 2-
2 2 1 H -CH,-N-~-o.-F 

H -
H2N 

2059 0-o-0-cHa- 2 2 1 H -CH,-N-~F H -
H2N 

2060 H~ H3C ~ J CH2- 2 2 1 H -CH,-N-~-o.-F 
H -

OCH3 H2N 

F. CH3 -CH,-N-~-d--F 2061 
OCH2-

2 2 1 H 
H -

HzN 

F- -CH,-N-~F 2062 H3C-OCH2-
2 2 1 H H -

H2N 

"'b- -CH,-N-~-d--F 2063 H3C ~ J CH2- 2 2 1 H 
H -

HJCO H2N 

2064 -OCH,- 2 2 1 H -CH,-N-~F 
H -

H2N 

HJCC-0 -CH,-N-K-0--F 2065 HJCCH2 ~ b CHr 2 2 1 H H -
H2N 

2066 ~H2-0 2 2 1 H -CH,-N-K-0--F 
CH2-

H -
H2N 

2067 (H;C )lCHCHz-0-CHr 2 2 1 H -CH,-N-~-0-F 
H -

HzN 

2068 -Oa;,- 2 2 1 H -CH,-N-K.d-F H -
H2N 
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Table 1.189 

Corn pd. 
R, ~4 

2>-(CH2)i- k m n chirality R:i -(CH2~(CH2Tq-G-R6 No. R Rs 

-0- f?-0--2069 H3C ~ J CHr 2 2 1 H -CHrN-C ~ ' F 
H -

H2N 

2070 BQ-CH,- 2 2 1 H -CHz-N-~-6-F H -
OCH3 H2N 

2071 H3 co-Q-cH2- 2 2 1 H -CH,-N-~F 
OCH3 

H -
H2N 

2072 (K,iCJ2CHo-0C~- 2 2 1 H -CH,-N-~F H -
HzN 

2073 Oc"'b- 2 2 1 H -CH,-"1-~F 
~ 9 c~- H -

H2N 

2074 HJC-0-b- 2 2 1 H -CH,-"1-~-6-F 
CH2- H -

H2N 

2075 "'tt ~ t} CH2- 2 2 1 H -CH,-"1-~F 
H -

F HzN 

F -CH,-"1-~F 2076 
F-6-CH2-

2 2 1 H H -
H2N 

2077 Q-CH,- 2 2 1 H -CH,-"1-~F H -
OH HzN 

2078 
H,CCH20 

~ 0 CHr 
2 2 1 H -CH,-"1-~F 

H -
H2N 

2079 0-0 2 2 1 H -CH,-"1-~F 
li:JC Ct-Ii- H -

H2N 
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Table 1.190 

Com pd. R1 fn4 
2
)-(CH2)J- k m n chirality R3 -(CH2~(CH2Tq-G-R6 No. R Rs 

o::o- \?-d-2080 2 2 1 H -CHz-N-C f ' F 
H3C ~ J CH;z- H -

H2N 

Cl \?-0-2081 H-OCH2- 2 2 1 . H -CHrN-C f ' F 
H -

H2 N 

OH 

-CH,-N-~F 2082 
H3C-OCH2-

2 2 1 H 
H -

H2N 

9 9 CF3 

2083 H ~ /) CH2- 1 2 0 R H -CHrN-C~ 
H -

Br HzN 

H~ 9 CF3 

2084 H ~ /) CH2- 1 2 0 R H -CHrN-~-o 
H -

H3CO H2N 

OH ~ CF3 

2085 
H3co-Q-cH2-

1 2 0 R H -CH,-N-~ 
H -

HzN 

Cl 9 
CF3 

2086 
H-OCH2-

1 2 0 R H -CH,--N-~ 
H -

HzN 

(H3C)2~CH2-
~ CF3 

2087 1 2 0 R H -CH,--N-~ 
H -

HzN 

(H 3CC~hvCH2-
~ CF3 

2088 1 2 0 R H -CH,--N-~ H -
HzN 

F ~ CF3 

2089 
-OcH2-

1 2 0 R H -CH,--N-;_p 
H -

H2N 

Q-o-Q-cHr 9 CF3 

2090 1 2 0 R H -CH,-N-;_p H -
H2N 
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Table 1.191 

Com pd. R1 F.l4 
2>-(CH2)J- k m n chirality R:i -(CH2~(CH2fc!G-R 6 

No. R Rs 

c-OCH2-
( ~-oOCH2CH3 

2091 2 2 1 H -CH-N-C f ' 
' H -
tH2-Q R 

2092 c-OcH2- 2 2 1 

(11) "-dCH2CHJ 
-CH-N-C 

H ~~ 
f?-OOCH2CH, 

c-OCH2-
(R'J 

2093 2 2 1 H -Cf+N-C f ' 
. l H -

CH2CH2SCH:i 

c-OcH2-
(R fi'-OCH2CH3 

2094 2 2 1 H -CH-N-C f ' 
. H -

CH2~ l 

c-OCH2-
(RJ f? -OOCH2CH, 

2095 2 2 1 H -CH-N-C f ' 
i H -
C(CH3)J 

c-OcH2-
(.'l f(~OCH2CH3 

2096 2 2 1 H -CH-N-C f ' 
! H -

CH2-0 

C-OCH2-
(RJ f?-OCH2CH, 

2097 2 2 1 H -Cf+N-C f ' 
1 H -
CH2CH2CH3 

c-OcH2-

(A ~CH2CH3 

2098 2 2 1 H -CH-N- f ' 
i H -
CH2~c1 

I( OC~CH3 ( ) -0 
2099 c-OcH2- 2 2 1 

-Cl+N-C f ' 
H I H -

0 
~CHiCH3 (R 

2100 a-OcH2- 2 2 1 H -CH-N- f ' 
i H -

CH2~0CH3 

~ ~CH2CH3 

o-O-cH2-
(n I 

2101 2 2 1 H -CH-N- f ' 

I~ -0 CH2 f ' OCH2 ~ b 

211 



2 6 JUN 2002 
WO 99125686 PCT/US98/23254 

Table 1.192 

Corn pd. 
R1 rn4 

2>-(CH2)1- k m n chirality R~ -(CH2~(CH2fc1G-Rs No. R Rs 

o-0cH2-

( ~ -dOCH2CH3 

2102 2 2 1 H 
-CH-N-C r; ~ 

! H -
CH2CH2-g·oc~-Q 

cr-l/cH2-

( l 'i( -OCH2CH3 

2103 2 2 1 H -Ct+N-C f/ ' 
i H 

H3C·CHOCH2-0 
R 

cr-OCH2-

( ) o-dOCH2CH3 

2104 2 2 1 H -c t-tr-t-~ r; ' 
I H -
CH2CH2"~0CH3 

0 R 

2105 
H,c0 2 2 1 -CH,-N-~-o-F 

~ II CH2-
H 

H -
H2N 

2106 "'O ~ II CH2-
2 2 1 H -CH,-N-~F 

H -
H2N 

2107 B~CH2- 2 2 1 H -CH,-N-~F 
s H -

H2N 

CH3 -CH,-N-~F 2108 
mCH2-

2 2 1 H 
s H -

H2N 

2109 s'(}--cH2- 2 2 1 H -CH,-N-~F H -
H2N 

2110 H3CCHl} 
I ;} CH2- 2 2 1 H -CH,-N-~F 

H -
H2N 

F. 
-CH,-N-tp_F 2111 C~CH2- 2 2 1 H H -

H2N 

2112 H3C~CH,.- 2 2 1 H -CH,-N-tp_F 
H -

H3CO H2N 
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Table 1.193 

Com pd. 
R1 F,{4 

>-(CH2)1- k m n chirality R3 -(CH2~(CH2)qG-R6 
No. R Rs 

H2N -CH,-N-~-0-F 2113 HJC-OCH2-
2 2 1 H 

H -
HzN 

H2N b' F 

2114 H3COCHr 
2 2 1 H -CH,-N-~F H -

H2N 

'j( --OOCH2CH, 
2115 cr-Q-cH2-

(R} 

2 2 1 H -Cl+N-C f ' 
. j H -

CH(CH3)2 

2116 cr-Q-cH2- 2 2 1 
'j(-OCH2CH, (R) I 

H -Cl+N-C f ' 
l H -
CH(CH3)CH2CH3 

cr-Q-cH2-

( 9 -OOCH2CH3 

2117 2 2 1 H -Ct+N-C f ' 
j H -

CH2~H 

H-0-CH,-

9 CF3 

2118 1 2 0 R H -CH,-N-;_p H -
H2N 

OH 9 
CF3 

2119 
H-OCH2-

1 2 0 R H -CH,--N-;_p 
H -

HzN 

B~CH;-
9 CF3 

2120 1 2 0 R H -CH,--N-;_p 
H -

HzN 

OCH3 ~ CF3 

2121 
H-OCH2-

1 2 0 R H -CH,--N-;_p 
H -

H2N 

crd-CH;-

~ CF3 

2122 1 2 0 R H -CH,--1>1-~ H -
HzN 

~ 
~ CF3 

2123 1 2 0 R H -CH,--N-~ CH,r H -
N02 HzN 
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Table 1.194 

Compd. R1 F.{4 

2>-(CH2)i- k m n chirality RJ -{CH2~{CH2Tq-G-R 6 
No. R Rs 

02N 9 CF3 

2124 c1-0CH2- 1 2 0 R H -CH,-,,,_~ 
H -

H2N 

0 2N 9 CF3 

2125 
H3C-OCH:r 

1 2 0 R H -CH,_,,,_;-q 
H -

HzN 

0 2N 9 CF3 

2126 H3COCH2- 1 2 0 R H -CH,-,,,_~ 
H -

H2N 

co- 9 
CF3 

2127 1 2 0 R H -CH,-,,,_;-q CH2-
H -

NH2 HzN 

H2N 9 
CF3 

2128 H3C-OCH2- 1 2 0 R H -CH,-,,,_~ 
H -

HzN 

HzN ~ CF3 

2129 
H3COCH2- 1 2 0 R H -CH,-,,,_~ 

H -
H2N 

2130 tb-~-' CH2-
2 2 1 H -0!,-,,,_g_p_F 

H -
HzN 

CH3 

-CH,-,,,_K..d-F 2131 ~CH2- 2 2 1 H 
H -

CH3 H2N 

HzN 9 
CF3 

2132 c1-0CH2- 1 2 0 R H -0!,-,,,_;-q 
H -

H2N 

(HJ:o- 9 
CF3 

2133 1 2 0 R H -CH,-,,,_;-q 
~ j CH2- H -

HzN 

~ 9 
CF3 

2134 1 2 0 R H -CH,-,,,_c-q CH2-
H -

N(CH3h H2N 
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Table 1.195 

Com pd. 
R1 ~4 

2)-(CH2)1- k m n chirality Rl -(CH2~(CH2)qG-R6 
No. R Rs 

(H3C)2N ~ CF3 

2135 H3C-OCH2- 1 2 0 R H -CH2-N-~ 
H -

H2N 

(H3C)2N b' CF3 

2136 H3COCH2- 1 2 0 R H -CHrN-C--0 
H -

H2N 

CH3 b' CF3 

2137 
o-d-CH2-

1 2 0 R H -CH,-N-~ 
H -

H2N 

oq:, ~ CF3 

2138 
I ..... ' CH2- 1 2 0 R H -CH,-N-~ 

H -
CH3 H2N 

H3C.. CI b' CF3 

2139 Q-cH2- 1 2 0 R H -CHrN-C--0 
H -

CH3 H2N 

ctr 9 F 

2140 2 2 1 H -CH,-N-~F CH2-
H -

NH2 H2N 

H2N -CH,-N-~F 2141 
H-OCH2-

2 2 1 H 
H -

H2N 

HzN 

- CH,-rf~--0--F 2142 C~CHz- 2 2 1 H 

H2N 

~ -CH,-N-K..d-F 2143 ~ # CH2- 2 2 1 H 
HN-~·CH3 

H -

0 H2N 

H2N 9 
CF3 

2144 
H3C-OCH2-

2 2 1 H -CH-N-~--o 2 H -
H2N 

H2N 9 
CF3 

2145 
H-OCH2-

2 2 1 H -CH-N-~--o 2 H -
H2N 
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Table 1.196 

Compd. 
A, ~4 

2)-(CH2)1- k m n chirality RJ -(CH2}pf-(CH2)qG-R6 
No. A Rs 

~ 2 2 
~ CF3 

2146 1 H -CH-N-C-0 CH2-
2 H -

NH2 H2N 

Q 

-CH,-N-~-0--F 2147 
H3C·C-NH 

2 2 1 
H3C-OCH2-

H 
H -

H2N 

Q 

-CH,-N-K-0--F 2148 
H3 C·C-NH 

2 2 1 
H-OCH2-

H 
H -

H2N 

0 2N ~ CF3 

2149 
H-OCHz-

1 2 0 R H -CH2-N-C-o 
H -

HzN 

Q 9 CF3 
H3 C-C-NH 

2150 
c1r-b-CH2-

1 2 0 R H -CHcN-C-0 
H -

H2N 

~ 
9 CF3 

2151 ~ # CH2- 1 2 0 R H -CH2-N-~-o 
Ht-rl(·CH3 H -

0 H2N 

Q ~ CF3 
H3C-C-NH 

2152 
H3C-OCH2-

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

HzN 

Q ~ CF3 
H3C·C-NH 

2153 
H3C-b-CHz-

1 2 0 R H -CH-N-~-o 2 H -

H2N 

Q }j> CF:i 
H3C·C-NH 

2154 
H3 co-b-cH2-

2 2 1 H -CH-N-;-o 2 H -

H2N 

Q ~ CF3 
H3C-C-NH 

2155 
Ho-b-CHr 

2 2 1 H -CH-N-;-o 2 H -

H2N 

hQ 9 
CF3 

2156 CHr 2 2 1 H -CH,-N-;-o 
H~l(-CH3 

H -

0 HzN 
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Table 1.197 

k m n chirality 

2157 R H 

2158 R H 

H 

H 

H 

H 

H 

2164 1 2 0 R H 

2165 1 2 0 R H 

2166 1 2 0 R H 

2167 1 2 0 R H 
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Table 1.198 

Compd. R1 84 
2
)-(CH2)1- k m n chirality R:i -(CH2~(CH2)qG-R6 

No. R Rs 
q. 9 CF3 

2168 H,~oCH, 
1 2 0 R .-I) CHr H -CH2-N-;-o 

H ,..., H -
J"' CHJ H2N 

CH3 9 CF3 

2169 H3C-6-yH-- 1 2 0 R H -CHrN-C-0 
H -

. CH 3 H2N 

Cl 9 CF3 ¢ 2170 1 2 0 R H -CH,-tt-C-0 
N H -

()-cHi- H2N 

H3~CH2- 9 
CF3 

2171 1 2 0 R H -CH-N-C-0 2 H -

HzN 

HJ):{- 9 
CF3 

""'"# CH.r 
2172 1 2 0 R H -CH-N-C-0 FJCO 2 H -\ u CH3 

H2N 

~ 9 
CF3 

\(-cH2-2173 1 2 0 R H -CH2-N-c-O 

~CH3 
H -

H2N 

~' 
g CF3 

2174 B CH2-
1 2 0 R H . -CH2-N-C-o 

H -
H2N 

OCH3 9 CF3 

2175 H3 co-<::>-cH 2-
1 2 0 R H -CH2-N-C-o 

H -
H2N 

9- Pi CF3 

2176 1 2 0 R H -CH,-tt-i-0 
CH 2- H -

HJC,. H2N 

H,Q 9 
CF3 

2177 ~ # CH 2- 1 2 0 R H -CH-t-1-~-o 2 H -

CH20H HzN 

p 
9 

CF3 

2178 H,Cc>~ 1 2 0 R H -CH-t-1-~-o 2 H -
H CH2- HzN 
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Table 1.199 

Corn pd. R1 F,{4 

2>-(CH2)1- k m n chirality RJ -(CH2~(CH2Tq-G-R 6 
No. R Rs 

9- ?, CF3 

2179 1 2 0 R H -CH -N-C-0 CH2-
2 H -H.:iC·f(' 

0 H2N 

2180 cr-O-(CH2)2- 1 2 0 
~ CF3 

R H -CH-N-C-0 2H -
H2N 

H3C°'(JC~ 9 
CF3 

2181 I CH2- 1 2 0 R H -CH2-N-C-o :::.... N 
H H -

H2N 

HJ~CH2- 9 CF3 

2182 1 2 0 R H -CH2-N-C-o 
H -

H2N 

~ 9 CF:i 

2183 ._ _ '- CH2- 1 2 0 R H -CH2-N-;-o 
H -

H2N 

~ 
~ F 

2184 ._ _ '- CH2-
2 2 1 H -CHrN-C*F H -

H2N 

~ 
n> CF3 

2185 2 2 1 H -CH-N-;-o ~ _ '- CH 2- 2H -

HzN 

H 9 
CF3 

2186 ~ 2 2 1 H -CH2-N-C-o 
H -CH2-

HzN 

-0 
?i CF3 

2187 1 2 0 R H -CY -1'1-i-O 2 H -H CH2-
H2N 

2188 ~ CH2-
2 2 1 H 

9 
CF3 

-CH,--1'1-C~ H -
H2N 

2189 ~ CH~ 1 2 0 R H 
9 

CF3 

-CH -1'1-c{) z H -
H2N 
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Table 1.200 

Compd. R1 84 
2
)-(CH2)1- k m n chirality R3 -(CH2~(CH2Tq-G-R 6 

No. R Rs 

H 

~-o-°!b- 2 2190 2 1 H -CH2-N-C f ' F 
~ # CH2- H -

H2N 

H ~ CF3 

2191 ~ 2 2 1 H -CH2-N-C~ 
~ # CH 2- H -

H2N 

H 
9 CF3 

2192 °!b- 2 2 1 H -CH2-N-C~ 
~ 0 CH2- H -

H2N 

H 

~-o-~ 2193 2 2 1 H -CH.,-N-C f ' F 
~ o CH2- .H -

H2N 

Hb- 9 
CF3 

2194 
H3C ~ 0 CH2-

2 2 1 H -CH2-N-;-o 
H -

H2N 

H2N ~ CFJ 

2195 
c-OCH2-

2 2 1 H -CH2-N-t~ 
H -

H2 N 

H3C-NH 9 CF3 

2196 
H3C-b-CH2-

1 2 0 R H -CH2-N-C~ 
H -

H2N 

H:iC-NH 9 
CF3 

2197 
H3Co-b-CH2-

1 2 0 R H -CH·rN-C~ 
H -

H2N 

H3C-NH 9 CF3 

2198 
c-O-CH2-

1 2 0 R H -CH-N-C~ 2H -
H2N 

H3 C-NH Pt CF3 

2199 
HJC-b-CH2-

2 2 1 H -CH,-N-6-0 H -
H2N 

H:iC-NH ~ CF:i 

2200 
c-OCH2-

2 2 1 H -CH-N-C-P 2 H -
H2N 
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Table 1.201 

Compd. R1 84 
2
)-(CH2)1- k m n chirality R:i -(CH2~(CH2}qG-R 6 

No. R Rs 

H:iC-NH 11_p_ 2201 
H3C-b-CH2-

2 2 1 H -CH,--N-C f ~ F 
"H -

HzN 

H 9 CF:i 

2202 ~ 1 R 2 0 H -CH2-N-C-o 
~ # CH2- H -

H2N 

2203 tO- 2 2 1 H -CH,-N-~F CH2- H -
HzN 

CH3 ~ CF3 

2204 cr-Q-cH2- 2 2 1 H -CH2-N-~-o 
H -

HzN 

CH3 -CH,-N-~F 2205 cr-Q-cH2-
2 2 1 H 

H -
H2N 

CH3 ?i CF3 

2206 H-OCH2- 2 2 1 H -CH,-N-d-0 H -
H2N 

CH 3 -CH,-N-~F 2207 H-OCH2- 2 2 1 H H -
H2N 

HN-CH3 ~ CF3 

2208 cr-b-cH2-
2 2 1 H -CH2-N-;-o H -

HzN 

HN-CH3 -CH,-N-~F 2209 cr-Q-cH2-
2 2 1 H H -

HzN 
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The present invention can also use acid addition salt o~ the cyclic amine 

compound where such acids include, for e:<a::lple, mineral acids such as 

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

acid, and the like, as well as organic acids such as naleic acid, citric acid, 

5 malic acid, tartaric acid, fumaric acid, methanesulfonic acid, trifluoroacetic 

acid, formic acid, and the like. 

furthermore, the present invention can also ~se a C1-c6 alkyl addition 

salt o! the cyclic amine compound, such as 1- ( 4-chlorobe::zyl) -l-methyl-4-

10 ((N-(3-trifluoromethylbenzoylJglycylJaminomethyl]piFeridini~m iodide, where 

such alkyl include, for example, a methyl, ethyl, n-p:opyl, n-butyl, n-pentyl, 

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

isopentyl, neopentyl, tert-pentyl, 2-methylpentyl, 1-ethylb~tyl, and the like, 

suitably specifically including, a methyl and ethyl gro9. As preferred specific 

15 examples for counter anion of the ammonium cation, a halide anio:1 such as fluoride, 

chloride, bromide or iodide can be listed. 

20 

The present invention may use racemates and all possible optically active 

forms of the compound represented by the above for~ula (II. 

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

by any of the general preparations given below. 

(Preparation 11 

A preparation which call for treating one equivalent of a compound 

25 represented by the formula (II) below: 

( II ) 

(where R1, R", R·, j, k, m, and n are the same as defined respectively in the 

above forr:lula (II) .,.,.ith 0.1-10 equivalents of a carboxylic acid rep::esented by 

30 the fo:mula (III) below: 

(Ill) 
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(where R~, R~, R'~, G, p, and q are the same as defined respectively in the above 

formula (I)}, or its reactive derivative, either in the absence or presence of 

sol vent. 

The reactive derivative for the carboxylic acid in the a::ove formula (III) 

5 include highly reactive carboxylic acid derivatives, which a:e usually used in 

synthetic organic che:nistry, such as acic! halides, acid anhyc:ides, mix.ed acid 

anhydric:!es. 

10 

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

dehydrating agent such as molecular sieve, coupling reagent such as 

dicyclohex.ylcarbodii~ide (DCC) I N-ethyl-.N' - (3-

dimethylarninopropyl) carbodiimide {EDCI or WSC), carbonylc:Eimidazole (CDI), 

N-hydroxysuccinimide (HOSu), N-hydroxybenzotriazole (HOBt), benzotriazol-l-

yloxytris(pyrrolidino)phosphonium hexafluorophosphate 2- (lH-

benzotriazol-1-yll-l,l,3,3-tetramethyluroniu~ hexafluorop~osphate (HBTU), 

15 2-(lH-benzotriazol-l-yl)-1,1,3,3-tetrarnethyluroniurntetrafluoroborate (TBTU), 

2-(S-norbornene-2,3-c!icarboxyimido)-1,1,3,3-tetramethyluro~ium 

tetrafluoroborate (TNTU) I O-(N-succinimidyl)-1,1,3,3-tetramethyluronium 

tetrafluoroborate (TSTU), bromotris(pyrrolidino)phosphoni~~ hexafluorophos­

phate (l?yBroP~l, and the like, or base including. inorganic salts such as potassium 

20 carbonate, sodium carbonate, sodium hydrogencarbonate, and the like, amines such 

as triethylamir.e, diisopropylethylamine, and pyridir.e, and the like, or polymer 

25 

30 

35 

supported bases such 

(morpholinomethyl)polystyrene, 

vinylpyridine), and the like. 

(Preparation 2) 

as (piperidinorne~hyl)polystyrene, 

(diethylaminomethyl)polystyrene, poly(4-

A preparatio~ which calls for treating l equivalent of an alkylating 

reagent given by the formula (IV) belo~: 

R1 
)-(CH2)J-X 

Rz 
(IV) 

(where R1, R:, and j are the same as defined respectively ic the above formula 

(I)}; X represents a halogen atom, alkylsulfonyloxy group, c: arylsulfonyloxy 

group), with 0.1-10 equivalents of a cc~pound represented by the formula (Vl 

below: 
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( v) 

{where R;, R
4

, R~, R.;, G, k, r.i, n, p, and q are the same as defined respectively 

in the above formula (I)) either in the absence or presence of solvent. 

Such reactions can be more smoothly run if a base similar to that used 

5 in the above preparation 1 is present. In addition, the reactions in these 

preparations can also be promoted by iodide such as potassium iodide, sodium 

iodide, and the like. 

In the above formulas (IV), X represents a halogen atom, alkylsulfonyloxy 

group, arylsulfonyloxy group. Such halogen atoms include·preferably chlorine, 

10 bromine, and iod.ine atoms. Suitable specific exa::-.ples for the alkylsulfonyloxy 

groups include methylsulfonyloxy, trifluoromethylsulfonyloxy group, and the 

like. A prefe=red 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: 

(VI) 

20 (where R1 and R" are the same as defined respectively in the above formula (I); 

j represents 1 or 2) or the formula (VII) belo~: 

R1-CHO (VII) 

25 {where R1 is the same as defined in the above formula (I); j represents 0), with 

0.1-10 equivalents of a compound represented by the formula (V) either in the 

absence or presence of solvent under reductive conditions. 

Such reactions are in general called reductive amination reactions and 

such reductive conditions rnay be generated by catalytic hydrogenation using a 

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

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

borohydride, sodium cyanoborohydride, sodium t:iace:oxyborchydride, and the 
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A preparation which call for treating one equivalent of a compound 

5 re?resented by the formula (VIII) below: 

(VIII) 

(where R1
, R~, R;, R4

, R~, R, j, k, rn, n, p andq are the sar..e as def:.ned respectively 

in the above formula (I} I with 0.1-10 equivalents of a carboxylic acid or sulfonic . 
10 acid represented by the fo=mula (IX) below: 

(IX) 

(where R~ is the same as defined in the above formulas (I); "A• re?resents a 

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

absence or presence of solvent. 

The reactive cerivative for the carboxylic acid o.r sulfonic acid in the 

above formula (IX) ir.clude highly reactive carboxylic acid or sulfonic acid 

derivative, which are usually used in synthetic organic chemis:.ry, such as acid 

20 halides, acid anhydrides, r.lxed 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 (!?reparation 5) 

30 

A preparatior. which calls for treating l equivalent of a compound 

represe:-it:ed by the above formula (VIII) with 0.1-10 equivalen:s of a isocyanate 

or isothiocyanate .represented by the formula (XI below: 

(X) 

{\...'here R' is the sa:ne as defir.ed in the above forr.\ulas ( ! l I; Z represents a oxygen 

atom or sulfur ator.\), either in the abse:-ice or prese~ce of solve:-it. 
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A preparation which calls for treatin~ l equivalent: of a compound 

represented by the formula (XI) below: 

(XI) 

{\.'here R', R", R·, R
4

, R~, j, k, m, n, p and q are the sa::te as defined respectively 

in the above fo:mula (I)); «AH represents a carbonyl g.::oup o: sulfonyl group) 

with 0.1-10 equivalents of an amine represented by the for~ula (XII) below: 

(XII l 

(\.'here R~ is the same as defir.ed in the above forr:-.:..:la (Il), eit!-.er in the absence 

or the p:esence of solvent. 

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

15 dehydrating agent, coupling reagent, or base which a:e similar to those used 

in the above preparation 1. 

If the substrates submitted to each of the above preparations contains 

a substituent l'hich reacts under each reaction condition or is thought to 

20 adversely affect the reaction in general in sy:it:hetic organic chemistry, that 

f1.:nctio:.al group can be protected by a kno;.;n suitable protecting group followed 

by the reaction of the above preparations and deprotection using a known procedure 

to obtain the desired compound. 

Furtherr..ore, a compound of the present invention can be prepared by the 

25 fu.::ther conversion of the subs ti tuent (s) of the compound, prepared with the above 

p:eparations 1-6, using known reactions which are usually ~sed in synthetic 

orga~ic chemistry, such as alkylation, acylation, reduction, and so on. 

Each of the above p:eparations may use solve~ts 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 

ciethyl ether, tetrahydrofuran, a~d the like, este=s such as ethyl acetate, 

a?rotic polar solvents such as dirnethylfo:rnarnide, dicethyl sulfoxide, 

acetonitrile, a:1d the like, alcohols such as rnetha:1ol, 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 

.reactior., the usual isolation and purification operations such as concentration, 

filtration, extraction, solid-phase e:-:traction, recrystallization, 

5 chromatography, and the like may be used, to isolate the desi:ed cyclic amine 

compound represented by the above formula (I). These can be converted into 

pharmaceutically acceptable acid addition salt or C1-C.; alkyl addition salt by 

the usual method. 

10 Potential Industrial Utilities 

The chemokine receptor antagonist, which contain the cyclic a::Une 

cor:-.pour.d, its pharmaceutically acceptable acid addition salt or a 

pha:-rr.aceutically acceptable C 1 -C~ alkyl addition salt of this invention, which 

ir.hibits chemokines such as MIP-la. and/or MCP-1 a~d the like frc::'. 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, hepatitis, pancreatitis, sarcoidosis, Crohn's disease, 

endometriosis, congestive heart failure, viral r..eningitis, ce:ebral infarction, 

20 neuropathy, Kawasaki disease, sepsis, and the like, in which tissue infiltration 

of blood rr.onocytes, lymphocytes, and the like plays a major role in the initiation, 

progression, and maintenance of the disease. 
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The present invention is now specifically described by the follo~ing 

examples. However, the present invention is r.ot limited to these d cor..?oun s 

described in these examples. Compound nur.bers in these exa~?les represent 

5 nur.bers attached to these compounds listed as suitable specific exarr.ples in 

Tables 1.1-1.201. 

10 

15 

20 

Reference Example 1: Preparation of 3-.A:n.ino-1-(4-

chlorobenzyl)pyrrolic!.ine d.ihydrochloride. 

4-Chlorobenzylchloride (4.15g, 25.8rn.":1ol) and 1!?rzNEt (6.67g, 51.6rr.mol) 

were added to a solution of 3- ( ( tert-butoxycarbor.yl) amino} pyr:olidine ( 4. Bl g, 

25.8 rnrnol) in DMF (50 mL). The reaction rnixtu:e was stirred at 70 •c for 15 

hand the solvent was removed under reduced pressu:e. Recrystallization (CH;CN, 

50 mL) provided the desired. material, 3- ( te:t-butoxycarbo:1yl) amino-1- (4-

chlorobenzyl)pyrrolic!ine as a pale yellow solid (6.43 g, 60.2e): 
, 
"H NMR (CDC!l, 

300 MHz) 6 l.37 (s, 9 H), 1.5-l.7 (br, 1 Hl, 2.1-2.4 (m, 2 E), 2.5-2.7 (I:\, 2 

Hl, 2.83 (br, lE), 3.57 (s, 2H), 4.1-4.3 (br, lE), 4.9-5.1 (b:, lH), 7.15-7.35 

(br, 4 nl; The purity was determined by RPLC/MS (98~); ESI/MS m/e 311.0 (M'+H, 

C~sH~4ClN~02l . 

solution of 3-(te=t-butoxycarbonyl)a:nino~l-(4-

chlorobenzyl)pyrrolidine (6.38 g, 20.5 ~r.iol) in CH;OH (80 mL) ~as treated with 

1 N HCl-Et~O (100 rnL) and was stirred at 25 °C fo: 15 h. The solvent was removed 

ur.der reduced pressure to afford a solid which was purified by recrystallization 

(1:2 CH;OH-CH3CN, 150 mLl to give 3-amino-1-(4-chlorobe~zyl)pyrrolidine 

25 dihydrochloride as a white powder (4.939 g, 84.9~): 'H NMR (c!;-DMSO, 300 MHz) 

63.15 (br, 1 H), 3.3-3.75 (br-rn, 4 H), 3.9 (br, 1 H), 4.05 (b:, 1 H), 4.44 (br, 

1 H), 4.54 (br, 1 H), 7.5-7.7 (rn, 4 H), 6.45 (br, 1 H), B.60 (br, 1 H); The purity 

was determined by RPLC/MS (>99~); ESI/MS m/e 211.0 (M.+H, C11H 1&ClN2). 

30 

35 

Optically active (Rl -3-al':lino-1- (4-chlo.:.-obenzyl) pyrrolidine di hydro­

chloride and (5)-3-a::-.ino-1- (4-chlorobenzyl) py::rolidine dihydr:ochloride were 

also prepared pursua~t to the above method using the corresponding reactant 

respectively. The products showed the sa:ne 1H SNR with that of the racemate. 

Example 1: Preparation of 3- (N-Ben:oylglycyl) a.·td.no-1- (4-

chlo:r:obenzyl) pyrrolic!.ine (Compound No. 1) . 

N-Benzoylglycine ( 9. 9 mg, O.C55 r.~ol), 3-ethyl-1-(3-

(d1methylaminopropyl}carboc!irnide hydrochloride (EDCII (10.5 i.\;l and 1-
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hydroxybenzotriazole hydrate (HOBtl (7. 4 mg) were added to a solution of 3-

a::'..ino-1- (4-chlorobenzyl) pyrrolidine dihydrochloride (14.2 ~g, 0.050 r::.mol) and 

EtlN ( 15. 2 mg) in CHCl; (2. 5 r:tL). The reaction mixture was sti.rred at 25 •c for 

16 b, washed wit.h 2 N aqueous NaOH (2 mL x 2) and brine (l rnL). After filtration 

5 through a PTFE r:ternbrane filter, the solvent was removed under reduced pressure 

to afford 3- ( N-benzoylglycyl I arnino-1- ( 4-chlorobenzyl) pyr rolicline ( co::.pound No. 

ll as a pale yellow oil (17.7 mg, 95%): The purity was deter:nined by RPLC/MS 

(95~); ES I/MS r:./e 372. 0 (M
0

+H, C~oH:~ClN.;O~l. 

10 

15 

Examples 2-32. 

The co:-::pounds of this invention were synthesized purst.:ant to methods of 

Example l using the corresponding reactant respectively.' Ti:e ESI/MS data and 

yields are sur.~arized in Table 2. 

Table 2 

Co::ipoundl Molecular Formula ESI/MS m/e,Yield (mg) Yield ( % ) 
No. 

:.xample 2 2 1c21 H24 Cl N3 02 386 I 16.4 85 

::xample 3 3 1c19 H21 Cl N4 02 373 16.7 100 

:.xample 4 4 C21 H21 Cl F3 N3 02 440 57.2 69 

::xample 5 82 :::22 H23 Cl F3 N3 02 454 5.6 11 

::xample 6 85 1c21 H24 Cl N3 02 386 22.6 59 

E:>:ample 7 86 C21 H23 Cl N4 04 431 21. 2 98 

::xample 6 214 C22 H25 Cl N2 02 385 23.9 62 

:.xample 9 215 C23 H27 Cl N2 03 415 17.4 84 

::xample 10 216 1c20 H23 Cl N2 02 s 391 21. 6 quant 

::xample 11 217 C23 H27 Cl N2 04 431 15.3 66 

::xample 12 218 1c23 H27 Cl N2 02 399 12.8 64 

:.xample 13 219 :::22 H24 Cl F N2 03 419 16.l 86 

::xample 14 220 C22 H25 Cl N2 02 385 lE. 4 85 

::xample 15 221 C21 H23 Cl N2 02 371 14. 9 80 

::xarnple 16 222 C21 H22 Cl2 N2 02 405 13.3 65 

::xarnple 17 223 1c2s H31 Cl N2 03 443 16. 4 ... 63 

::xample 18 224 C20 H23 Cl N2 03 s 407 11. 2 28 

::xa:nple 19 225 C22 H26 Cl N3 02 400 22.7 quant 

::xample 20 226 C23 H28 Cl ~3 03 430 21.. 0 98 

::xample 21 227 C22 H25 Cl2 N3 02 434 21. 9 100 

::xample 22 226 C23 H28 Cl N3 03 430 2C.8 S7 
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::xample 23 229 C25 H32 

Example 24 230 C26 H3l 

:::xa:nple 25 231 C24 H28 

Exa:nple 26 232 C22 H32 

:::xample 27 233 C23 H28 

::xa:nple 28 234 C22 H27 

::xam?le 29 235 C24 H29 

Example 30 236 C25 H29 

2.xam;;>le 31 237 C21 H24 

E:xa:nple 32 238 C21 H23 

*Yield of TFA salt. 

Reference Example 

Cl N3 02 462 

Cl f N3 02 02 

Cl N3 03 442 

Cl N3 02 406 

Cl N3 02 414 

Cl N4 02 415 

Cl2 N3 02 462 

Cl N4 03 s 501 

Cl N3 03 402 

Cl2 N3 03 436 

2: Preparation 

l . 

of 

25. 4 

26.0 

30. 3• 

3.9 

8.5 

7.3 

9.0 

17. 4 

14 .2 

23. 4 
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quant 

quant 

quant 

19 

41 

35 

39 

69 

71 

quant 

(R)-3-(N-(te::t-

Butoxyca::bonyl)glycyl}arn.ino-l-(4-chlorobenzyl)pyrrolidine. 

5 A mixture of (R) -3-a:-:-.i.no-l- (4-chlorobenzyl} pyrrolidine dihydrochloride 

(4.54 g, 16.0 r.~ol}, 2 N Nao~ solution (80 mL), and ethyl acetate (80 mL) was 

shaken, the organic layer was separated, and tte aqueous layer was extracted 

with ethyl acetate (80 rnL x 2). The co~~ined organic layers were dried over 

a:-.hyd=ous sodium sulfate, filtered, and evaporated to 9ive free (R)-3-

10 amino-1-(4-chlorobenzyl)pyrrolidine (3.35 g, 99:). 

A solution of (R) -3-a:nino-l- ( 4-chlorobenzyl l pyrrolidine ( 3. 35 g, 16 

rn."':\ol) in CH 2Cl: (80 r..L) was treated with Et:,?-; (2.5 mL, 17.6 mmol), N-tert­

butoxycarbonylglycine (·2.79 g, 16.0 rnmol), EDCI (3.07 g, 16.0 mmol) and HOBt 

(2.16 g, 16 rnmol). After the reaction mixture was· stirred a: 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 

o:-ganic layer was washed with water (100 r:iL x 2) and brine (100 rnL), dried over 

anhydrous sodiu:n sulfate, filtered, and conce~trated. Colu~~ chromatography 

( SiOz, ethyl acetate) afforded the desired (R)-3-(N-(tert-

20 butoxycarbonyllglycyl)amino-1-(4-chlorobenzyllpyrrolidine (5.40 g, 92~). 

Reference Example 3: l?repara tion of (R)-1-(4-Chlorobenzyl)-3-

(glycyl~":U.no)pyrrolidine. 

To a solution of (R)-3-{N-(terc-butoxycarbonyl)g!ycylJarnino-l-(4-

c~lorobenzyl)pyrrolldine (S.39 g, 14.7 rr.mol) .i:. methanol (€0 rnL) was added 4 

N HCl in dioxa:-.e (38 mL). 7he solution was stirred at room temperature for 2 

h. Tr.e reactio:-. mixture was concentrated and 2 ti NaOH solutio:-: (80 rnL) was added. 

The mi,_:ture was extracted ...,.!. th dichloro:r.ethane ( 80 r..L x 3 l, and the combined 
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extracts were c!:ied over sodi1.;m sulfate and concer.:rated. Colu::-."i chro::1atography 

(SiO~, AcOEt/EtOH/Ec.,N = 90/5/5) gave (R)-3-(glycyl)amino-1-(4-

chlorobenzyl)pyrrolidine (3.374 g, 86~): 1H t-:t-:?- (CDCl;., 270MHz) ol.77 (dd, 

J = 1.3 and 6.9 Hz, 1 H), 2.20-3.39 (m, 2 H), 2.53 (d.::i, J = 3.3 and 9.6 H:, 1 

5 HJ, 2.62 (dd, J = 6.6 and 9.6 Hz, 1 H), 2.78-2.87 (m, 1 HJ, 3.31 (s, 2 HJ, 3,57 

(s, 2 H), 4.35-C53 (br, 1 El, 7.18-7.32 (m, 4 H), 7.39 (br. s, 1 H). 

Other 3-acylar:1ino-l- (4-chlorobenzyl)pyr:olidines were also synthesized 

pu.::suant to methods of Refere:-ice Exa~?le 2 a:id 3 us!ng the corresponding reactants 

10 respectively. 

15 

20 

25 

(S)-1-(~-Chlorobenzyll-3-(glycylamino)pyrrolidine: 3.45 g, 79:, (2 

steps), 

{R)-3-(~-Alanylar:iino)-1-(4-chlorobenzyllpyrrolidine: 3.79 g, 85'~ (2 

steps J • 

(S)-3-(p-Alanylarnino-) 1- (4-chlorcbenzyllpyrrolidine: 3. 72 g, 86~ (2 

steps l . 

(R) -3- ( (5) -Alanylamino} -1- ( 4-chlorobenzyl) pyr .::olidine: 368 mg, 65i (2 

steps) . 

(R) -3-( (R) -Alanylarai:-io I -1- ( 4-chloroben:yl) py.::.::olidine: '125 rag, 75:. (2 

steps) . 

(R)-3-( (25)-2-A.mino-3-thie:iylpropanoyllamino-l-(4-

chlorobenzyl)pyrrolidine: 566 mg, 78~ (2 steps). 

(R)-3-((2R)-2-Amino-3-thienylpropanoy1Jamino-l-(4-

chlorobenzyllpyrrolidine: 585 mg, 81~ (2 steps). 

(R)-3-(2-Amino-2-methylpropanoyllamino-l-(4-

chlorobenzyllpyrrolidine: 404 ~g, 66~ (2 steps). 

(R)-3- ( (25) -2-Amino-4- (methylsulfonyl) butanoyl) amino-1- ( 4-

chlorobenzyl) pyrrolidine: 535 mg, 72~ (2 steps). 

30 Furthe:~ore (Rl-3-(glycylamino)-1-(4-~ethylbenzyl)pyrrolidine, (R)-

35 

1-(4-bromobenzylJ-3-(glycyla:n.i.no)pyrrolidine, (Rl-l-(2,4-dir:1ethylbenzyl)-3-

(glycyla~ino)pyrrolidine, and (R)-1-(3,5-d!methylisoxazol-4-ylmethyl)-3-

l;lycylar:Uno)pyrrolidine \..'e:e also synthesized pursua::t to me::hods of Reference 

Exa:nple 1, 2 a:-id 3 l!sing the corresponding reactants respectively. 

f:om 

from 

(R)-3-(Glycylaxino)-l- (4-~ethylbenzyl)pyrrolidine: 4.65 g, 62~ yield 

3-1 (Cerc-butoxycarbo::yl)arnino}pyrrolidine. 

( Rl -1- ( ~-Bro::.obenzyl l -3- (glycyla::Uno) py:rolic'.ine: 

( .:::) -3-ai.'..ino- l- ( ~ -bro:::oben zyl) py r .::olidine; :H ~~!R 

2 3 1 

2.55 g, 68~ yield 

(CDCl;, 270 MH:l t5 
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l.37-1.78 (m, 3 H), 2.23-2.39 (m, 2 H), 2.50-2.67· (m, 2 HJ, 2.80-2.89 {m, l H), 

3.32 (s, 2 HJ, 3.58 {s, 2 Hl, 4.39-4.55 (m, l H), 7.21 {d, J = 6.5 Hz, 2 H), 

7.45 (d, J = 6.5 Hz, 2 Hl. 

(Rl-1-(2,4-Dimethylbenzyl)-3-(glycylamino)pyrrolidi~e: 1.56 g, 58~ 

5 yield from 3- ( ( tert-butoxycarbonyl l amino l pyrrolidine; 1H N!-!?. (CDCl:,, 270 MHz) 

o 1.55-1.78 {m, 3 H), 2.30{s, 3 Hl, 2.23-2.31 (m, 2 Hl, 2.33(s, 3 HJ, 2.51-

2.63 {m, 2 HJ, 2.78-2.87 (m, 1 Hl, 3.30 (s, 2 Hl, 3.55 (s, 2 El, 4.38-4.60 (m, 

1 HI, 6.95 (d, J = 7.6 Hz, 1 Hl, 6.97 (s, 1 H), 7.13 (d, J = 7.6 Hz, 1 HJ, 7.43 

(br-s, 1 Hl . 

10 (R)-1-(3,5-Dimethylisoxazol-4-yl~ethyl)-3-(glycylarn!no)pyrrolidine: 

3.14 9, 45~ yield frorn 3-{ (tezt-bucoxycarbonyl)amino)pyrrol!dine. 

Example 33: Preparation of (S}-3-[N-(3,S-

Bis(trifluoromethyl)benzoyl)glycyl]amino-1-(4-chlorobenzyl)pyrrolidine 

15 (Compound No, 5). 

A solution of 3, 5-bis ( trifluorome':.hyl) benzoyl chlo=iC:e ( O. 060 mmol) in 

chloroform (0.4 rnL) was added to a solution of (S)-1- (4-chlorobenzyl)-3-

(glycylamino)pyr.rolidine (0.050 .r:imol) and t.riethylamine (0.070 mrnol) in 

chloroform ( 1. 0 l':\L}. F-.fter the reaction r..ixture was agitated a': room temperature 

20 for 2.5 h, (aminomethyl)polystyrene resin (1.04 mmol/g, SO mg, 50 mrnol) was added 

and the mixture was agitated at room tempe:ature for 12 h. The reaction mixture 

was filtered and. the resin was washed with dichloromethane ( 0. 5 nL) • The filtrate 

and washing were cor:ibined, dichlorometha~e (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(trifluoro~ethyl)benzoyl)glycylJamino-1-(4-chlorobenzylJpyrrolidine 

30 

35 

(comr:ioundNo. 5) (14.4 mg, 5n): The purity was determined by RPLC/MS (97%); 

ES I/MS rn/e 508. 0 (t-t"+H, C;:H~ .. ClF,N;,O.:?l • 

Examples 34-239. 

The corr.?ounds of this invention ~:ere synthesized purs:.:ant to r.lethods of 

Example 33 using the corresponding reactant resriectively. T~e ESI/MS data and 

yields are sur..":lari zed in Table 3. 

Table 3 

Co::ipouncll Molecular Formula ESI/MS r:i/e,Yiek (mg) I Yield (%) 

No. 

::xample 34 5 1c~:H: ClF~N:.O: 508.0 l l~.4 I 57 

2 3:? 
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::xa::-.?le 35 6 C;1H:1Cl F;.N30;: 

::x.a::i?le 36 7 C; .. H: 1 B=ClNJO;: 

::xa::-.?le 37 8 C;~H:1ClfN30; 

::.xa::i?le 38 9 C; .. H1 1,Cl ;N;O: 

::x.a::-.?le 39 10 C:1H:iCH:,;03 

:::x.a:r.pl e 40 11 C;:H2,;Cltl;04 

::xa::-.ple 41 12 C::H:.;ClNJ04 

::xa:n?le 42 13 C;1H:1ClFJN302 

:::xa::-.ple 43 14 C;1H.:iCl!'i,;O;: 

::xa::i?le 44 15 C; 0H; 1 Cl2N;Oz 

:::xa::'lple 45 16 C:1H:4CH;JO: 

E:xa:n?l e 46 17 C:oH:oCl~N30: 

::xa::-.ple 47 18 C;1H21ClN102 

E:xa::-.ple 48 19 C:1Hz2CH:Jo~ 

:::<a::'lple 49 20 C: 1H2l.'Cl:: lN302 

::xa:::ple 50 21 C:1H2(iCl f4N30;: 

E:xa::iple 51 22 C:1H2(,Cl:: cN30: 

E:xa::-.ple 52 23 C;1H20Cl F4N30: 

Exa:.\ple 53 24 C;1H:1ClFJN30:. 

Sxa:n?le 54 25 C;1H2,,Cl f4t\30: 

Exa:nple 55 26 C;r.H; 1 Cl?\ l04 

Exarr.ple 56 27 C;._,H;1ClN404 

:::xa:-:.ple 57 28 1c: .. H:1ClN104 

::xa::'.?le 58 29 C;2H2:.Cl F sN302 

::xa:-:.ple 59 30 C: 1H: 1Clf3N::;02 

Exa~ple 60 31 C,: .. H:1B::ClNJO: 

:::xa::lple 61 32 1c:,,H21 Cl fN30: 

Sxar.1?le 62 33 C:.;H;nCl,;N302 

E:xa::iple 63 34 C;1Hz4ClN30l 

Exa:r.ple 64 35 C22H2.;ClN304 

E:xa::lple 65 36 IC2zHisClN304 

Exa::-.ple 66 37 C:!H21ClF3N::;O: 

E:xa:nple 67 38 1c:1H2~ClN30z 

C:xa:r.ple 68 39 jC:,:oH21 Cl :N30: 

::~:a:.ipl e 69 40 ::1H:1Clt:302 

::xar.1ple 70 41 C': ... H: .. Cl ,N lO: 

E:~:a:.\ple 71 42 1:: 1 H:lCH:~o~ 

::xa:-:.ple 72 43 1.:-: 1H:1CH:JOt 

E:xa:':l?le 73 44 I ::1 H;(,Cl F iN~O: 

S:-:a:r:ple 74 45 ::1H: .. ClF1NlO: 

233 

I 440.0 

450.0 

390.0 

I 440.0 

I 402.5 

I 432.5 

I 432.5 

I 440. 0 

I 386.0 

I 406.0 

I 402.0 

I 442.0 

I 397.5 

I 416. 0 

I 455.0 

I 458.0 I 
I 4 SS. 0 

I 458.0 

I 456.0 

4 58. 0 

I 417. 0 I 
I 417.0 

I 417. 0 

I sos.a 

I 440.0 

I 450.0 
I 

I 
390.0 I 

I 
440.0 I 

I 402.5 

I 432.5 

I 432.5 I 
I 

440.0 I 
I 

386.0 

406.0 I 
I 402.0 I 
I 40:2. 0 

I 

I 397.5 I 
416.0 I 
458.0 

I 45S.O I 

17.0 

17.7 

12.7 

39.0 

23.5 

22.4 

15.9 

13.1 

16. 4 

15.7 

28.2 

35.6 

22.8 

16.3 

24.9 

17.9 

9.4 

15. 4 

20.7 

18.5 

21. 9 

16. e 

6.6 

20. E 

15.2 

15.6 

11. e 

15.e 

33. E 

56 .1 

37.E 

12.6 

12.3 

15.S 

11. 6 

17.E 

22 . .: 

30 .1 

13. ~ 

13. 2 
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77 

79 

65 

qt.:ant 

quant 

q'Ja :-i. t 

74 

60 

85 

77 

quant 

quant 

quant 

78 

quant 

78 

41 

67 

91 

81 

quant 

81 

33 

82 

69 

69 

61 

72 

quant 

quant 

quant 

57 

64 

78 

58 

81 

quant 

quant 

59 

se 
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::xa:nple 75 46 1c:1H: .. Cl FcN:.O~ 

::xa:nple 76 47 1.:: L H:: Cl f 3N30~ 

::xam?le 77 48 I:'.:: 1H :r.Cl F 4N30: 

::xam?le 7a 49 1c:.:·H: i CHI 404 

::xa::-.ple 79 50 1.:: L H;,.CH' 4N30: 

::xarc:?le eo 51 I C:,·H: i B ::ClN30z 

Exam? le 61 52 1:::;,1H:1Cl fN,;02 

::xa:-:1ple 82 53 1c:,1H: l Cl:N30z 

::xample 83 54 IC:c H:c.Cl3N,;01 

::xample 64 55 1c:,,H:•l B rCl 4N.)0: 

::xa:nple 65 56 1C:1H:,ClN;,Oz 

Exar..ple 66 57 1czzH:.;ClN304 

Sxa:r.ple 87 58 IC:oH: i Cl2N30: 

::xa:nple 88 59 1.::~H: i B ::ClN ;,O: 

:::xa::-.ple 89 60 IC:.;H: .;ClN jO: 

Example 90 61 I :ziH: 1 Cl F3NJO: 

::xample 91 62 jC:1H24CHl30: 

E:xample 92 63 JC:zH:,;ClNjO;: 

Example 93 64 ICz 1H: 1ClNcO:.: 

Sxa:nple 94 65 1c:cH;4ClN30: 

:::xarr.ple 95 66 1.:HH:~ClN30: 

Example 96 67 1c:,.H;._.Cl F2N30:: 

::xa::-.ple S7 68 1.:;.,.H:..Cl F:N JO: 

Example SS 69 1::::.:·H~ .. Cl F:N~02 

:.:xample 99 70 IC;r.H; .Cl F:N,;O.: 

::xample 100 71 IC::H:;ClN;O, 

Example 101 72 1c:1H:!ClF3N30~ 

::xarr.ple 102 73 1c21Hz1ClF3N;,O: 

Exa::'.ple 103 74 jC::H:•ClN304 

Example 104 75 1.::1H 2 .. ClF4N302 

Example 105 76 1c21H2·:·Cl FcN302 

:.:xa::1ple 106 77 IC:(•HHCl E'JNlO: 

Example 107 78 1:::: .H1,ClF;N30: 

::xa::-.ple 108 79 1c:2H:~·Cl F;N;,O: 

E:xa:n?le 109 60 IC::H:, Cl F,N~O: 

::xam?le 110 81 j:'.:::H~.;ClN;O: 

:.:xa::-.ple 111 83 1.::,,.H: 1 C lN ,o, 
Exa::i?le 112 84 1.::r.H:1ClN,04 

::xam!Jle 113 67 1::.;H::C.lF&N)02 

::xa:':'.ple 114 88 1c:~H:: Cl F)NlO: 

234 

456.0 

456.0 

458 

417. 0 I 
458.0 

450.0 

390.5 

406.0 

440.0 

440.0 I 
366.0 

429.5 

406.0 

4 52. 0 I 
448.5 I 
440.0 

386.0 

400. 5 I 
397.0 I 
422.0 

422.0 

408.0 

408.0 
I 

i:os. o 
408.0 

429.0 I 
456.0 I 
4 56. 5 I 
430.0 

458.0 

458.0 I 
426.0 

426.0 

509.0 I 
508.0 I 
400.0 I 
417. 0 

I 
H7.0 

522.0 I 
454.0 I 

14.4 

16. 4 

16.5 

12.5 

26. 3 

8.6 

4. 1 

5. 4 

8. e 

7.7 

4.6 

4.9 

4.1 

3.5 

7.3 

7.1 

10.4 

6.0 

7.0 

7.7 

6.3 

4. 7 

7.6 

7.3 

9.1 

5.c 

6.2 

16.8 

16. 4 

16 .1 

17.0 

16. 2 

18.0 

18.S 

16. 4 

13.9 

16.0 

21. 6 

17.5 

13. s-
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63 

72 

72 

60 

quant 

38 

21 

27 

40 

35 

25 

23 

20 

16 

33 

32 

54 

30 

35 

36 

30 

23 

38 

36 

45 

26 

27 

74 

76 

70 

74 

76 

85 

74 

65 

70 

77 

c;uant 

67 

61 
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Exa:r.ple 115 89 ::1H:;.E:ClN30: 

::xa:np 1 e 116 90 C:1H;;.Cl FN:.O: 

::xample 117 91 jC: 1H::Cl;.N;O: 

:::<ample 118 92 
- .. - Q .J ~ ,C .. H··ClN·O· 

::xample 119 93 .... :j .. z: -Lt;, 4 , .... H C1 ~· 0 

::xample 120 94 1:::.H:ic:r1;04 

::~:a::-.ple 121 95 jC:2E:.ClfjN302 

::xample: 122 96 jC::H:.;C ltl JO; 

::xample 123 97 1c:1H:_.Cl;N)o_. 

::::ample 124 98 1:22H20ClN30: 

::::arr.pl e: 12S 99 1C·1E··Cl-.N·O· . .. . ~ -
Sxample 126 100 jC22H:;ClN402 

:::-:a:n,?le 127 101 jCzzH: 4ClN30 4 

E:·:ample 128 102 jCz!H::Cl F4Nl0: 

::xa:nple :29 103 1c::Hz2Cl f 4N ~O; 

Example 130 104 jC22H2~Cl f 4N lO: 

Example 131 lOS 1c:2H:::Cl f4N30: 

Example 132 106 jC2zH: .. Clf3N30;, 

Example 133 107 I C:2!i::Cl F 4N.:iO: 

::xample 134 108 IC21H::.ClN404 

::xampl e 135 109 1.::1H:;ClN40 4 

::xample 136 110 jC:1H:;ClN404 

Example 137 111 1::::;.H::Cl f ;N ;.O; 

::xample 138 112 IC::H: ,Cl f 3N ;;0: 

::xample 139 113 1.::1H2 ;5 :ClN:.O: 

Example 140 114 jCn H;;.Cl fN30: 

:::xam:;;:>le 141 llS 1.::1H21Cl;N.:i02 

:::xample H2 116 1c:2H2,ClN30~ 

::xample 14.3 117 1..z)nu - ) 4 r '" C' N 0 

Example H4 118 JC:lH::ClNlO, 

::xarnple 145 119 1c!2H:;Cl f3N30; 

Exar:lple 146 120 1c~:H1~ClN;,O: 

::xarr.ple 147 121 JC· 1H··Cl·N·O .. 
.. - ~ • .J -

::xample 148 122 '-':?.:!M.::.: . .!.1 l : ,~ " c· N 0 

::.xample 149 123 1c: 1H2:Cl;N,;01 

Example 150 124 1:::HJ:Cl.N,O: 

::xa:nple 151 125 I C::H:;C l.N;.O, 

::xa:nple 152 12 6 1c::H:2Cl f4N~O: 

::xample 153 127 1c::H:.Clf4N;,O: 

::::-:ample 154 12 e IC::H:.Clf,N;,O: 

235 

466.0 I 
4 04. 0 I 
456.0 I 
416. 0 I 
446.0 I 
446.0 I 
454. 0 I 
400.5 I 
420.0 l 
416.S I 
454.0 I 
411. 0 I 
430.S I 
4i2. 0 I 
472. 0 I 
472. 0 I 
02.0 I 
470. 0 I 
472. 0 I 
431. 0 

I 
431. 0 I 
431. 0 I 
522.0 I 
454. 0 I 
466.0 I 
404. 0 I 
456.0 I 
416.0 I 
.;.::6. 0 I 
H6.0 I 
4 54. 0 I 
~00.5 I 
420.0 I 
06.5 I 
.; 54. 0 I 
411. 0 

I 
00.5 I 
472 .0 I 
472.0 I 
472.0 I 

15. 4 

10. 7 

13. i 

38.4 

25. 2 

16. 5 

16. 3 

16. i 

11. 2 

11. e 
14. s 
9 . .: 

13. 2 

13. l 

36. 5 

22. e 
20.1 

27. ~ 

18.5 

11. 9 

23. 9 

24. 4 

9.5 

3. 5' 

7.5 

6. 1 

6.6 

4.E 

6 . .; 

24. 6 

S.2 

4. ~ 

7. s 
14 .1 

s . .; 
3CO 

32.0 

4. c 
10. ~ 

7. 3 
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66 

53 

60 

c;uant 

quant 

74 

72 

84. 

53 

S7 

6S 

46 

61 

56 

c;uant 

S7 

BS 

quant 

78 

SS 

quant 

quant 

36 

17 

32 

30 

29 

23 

29 

ql!ant 

23 

22 

37 

68 

24 

ql!ant 

quant 

19 

44 

31 
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::xa:c.?le 155 129 C::H:~Clf4N;O:: 

::xa;:-ple 156 130 C::H: ;.Cl F ,H,;Oj 

::xar..?le 157 131 jC::H::Cl f4N~O: 

::xa::-?le 158 132 C:1H:;.cH:io~ 

::xa;:-.?le 159 133 jC:1H: ·,Cl N 104 

E.xa:7.ple 160 134 C::H:~cu;lol 

::xa::-.ple 161 135 C:1H~;B::ClN302 

::~:a:::p le 162 136 ::1H~;Cl fN30z 

::xa:t'.ple 163 137 1..::1H:;Cl:~i,;O~ 

E:xa;:-.ple 164 138 C:1H:zCl)l30: 

::xa::-.ple 165 139 C:1H::BrCl4N30: 

E:xa::'.ple 166 140 IC::H:.;ClN.iO: 

::xa::-.ple 167 141 1c:;H:!ClN304 

::xa::-.ple 168 H2 C::H:;Cl:~JO:: 

E.xa:::ple 169 143 1c:1 H: ;B rClN JO? 

Exa:::ple 170 144 jC:1E:9CH:;O: 

E:xa:7.ple 1 il 145 C::H:lCl f3N30:: 

Exa::iple 172 146 jC:2H: 0ClN;O: 

E.xa::'.ple 173 147 IC:;H:~ClN:;O:: 

Sxar.\ple 174 148 C::H:: ClN iO:: 

Exa::-.ple 175 149 .. .. • .I -1:-~H·•ClN·O· 

E.xa::'.ple 17 6 150 jC:sH ~;Cl~i ;.O: 

Example 177 151 C:1H::Cl F ;:N;O: 

Sxa::-.?le 178 152 C:1H2:ClF:N:.02 

E:xa:::ple 179 153 1c:1 H::Cl F:N;O:: 

Exa:7.ple 160 154 1c:1H:~Cl F2NJO:: 

::xa::l?le 161 155 C:;H23ClN.l04 

::xa:c.ple 182 156 C::H~;.Cl F;N30: 

::xa::'.ple 163 157 C:2H: .• Cl f 3N:,02 

E:xa:;-.ple 164 158 1c:.lHHcu:jo~ 

Exa::lple lQ" ... ::> 159 C::H::Clf4N30:: 

.::xa::\ple 156 160 jC::H:~Cl f4NjO: 

E.xa::-.ple 187 161 1:::H:,Clf3N30: 

E:xa:::?le 188 162 1c: 1H:1 Cl F;.N :•O: 

E:xa:::ple 169 163 I :;;.H: 1Cl F EN;O:: 

E:xa::-.;:>le 190 164 IC:;H::Cl F.;N~O~ 

::xa:::?le l:: l 165 IC::.H::Cl~~O: 

E.xa::ipl e 192 166 C~:H:~Cl F:;N)O:: 

::xa::-.?l e H3 167 C:1H.:B:ClNJO: 

C:xa::-.pl e: 194 168 1:: 1H:.Cl:S;O:: 

23G 

472. 0 

470.0 

472. 0 

I 431. 0 

431. 0 

I 
431. 0 

I 466.0 

I 
404.0 

420.5 

I 
4 5~. 0 

454. 0 

I 
400.0 

I 
443. 5 

I 420.0 

I 464. 0 

4 62. 0 

454.0 

I 4.00.0 

I 
414. 0 

I 4.11. 0 

436.0 

I 436. 0 
I 

I 422.0 

I 422.0 

I 422.0 

I 422.0 I 
I 443. 0 

I 

I 
470.5 

I 470.0 

I 
444.0 I 

I 472. 0 

I 472.0 

I 4.40.0 I 
I 440.0 I 
I 522.0 

I 522.0 

I 414. 0 I 
I 4 54. 0 I 
I 464.0 

I 420.0 I 

13.5 

15. 1 

8.6 

4. 4 

32.0 

6.9 

7.6 

13.7 

14. 6 

17.7 

17.2 

15.0 

13.9 

13.7 

16.1 

17.6 

16.0 

14. 9 

16.2 

14.9 

17.1 

13.1 

14.6 

15.3 

15.3 

16.4 

16.9 

12.6 

20.0 

17.4 

18.4 

19.6 

17.0 

17.1 

20. 8 

2.7 

16. 4 

8.6 

11. 6 

11. 5 
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57 

64 

36 

20 

quant 

32 

34 

68 

69 

76 

76 

75 

62 

65 

69 

76 

71 

75 

78 

73 

78 

60 

70 

73 

73 

78 

76 

54 

65 

78 

78 

83 

77 

78 

80 

10 

7Si 

38 

50 

55 
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Example 195 16S C:1H::Cl;N;,O: 

Sxa:::ple 196 170 C::H::ClFcNJO? 

::xample 1S7 171 C:1H:,Cl:N ;O~ 

::xa:ni;>l e 198 172 C: 1 H:~ClN;,O: 

Exa::-.ple 1S9 173 C::Hz ;.C l!l i0 4 

Exa:nple 200 174. :::H: ;.Cl F;.N 30:! 

::xa::'.i;>le 201 175 C:lH:;.E::ClN30: 

E:xa!':\ple 202 176 CziH: ;Cl :N 30: 

E:xample 203 177 C:1H::Cl;NJO: 

::xa:nple 204. 178 C:iH:::Cl f4NJO: 

:::xar..ple 205 179 C:1H:;ClzN30: 

E:xami;>l e 206 180 C21H:4ClN30z 

::xa:nple 207 181 C:1H~;.C!/':404 

Exa:nple 208 182 Cz;.H:~Cl :;.N 30: 

E:xar..ple 209 183 C:zHz;S::ClN)O: 

:::xa:r.ple 210 184 I C:2H~~Cl:N 30: 

Example 211 185 IC:zH:cCl ;,N JO: 

::xample 212 186 C::.H~cClF4N30: 

Exa:nple 213 187 C::H:~ClzN30: 

E:xample 214 188 C::H:.;ClN;;O: 

:::xa:r.ple 215 189 C:zH:~Cl~cOc 

Exar:iple 216 190 C:.;H:~Cl F;.N;,O:iS 

:::xample 217 191 C:;H:~B:ClN•O:S 

Exar.'lple 218 192 C:sH:~Cl:NJO~S 

:::xample 219 193 C:!.H:~C!;.N302S 

Exa:nple 220 194 IC20Hz,Cl FcN30:S 

Exar..ple 221 195 1:: 5 H:~C!:N30 2 S 

E:xa:nple 222 196 1c~5H20ClNJOzS 

Exa::iple 223 197 ICHH:~ClNiOcS 

::xample 224 198 1c:aH2-ClfJN30:!S 

Example 225 199 jC25H2 ~6rClNJ02 S 

Example 226 200 I C:~H:~Cl :N J02S 

Exa:nple 227 201 CzsHz~Cl;.N~O:S 

Exa:-:'.ple 228 202 jC:;H;cCl FcNl02S 

:::xa:nple 229 203 1::~Hz~Cl:NJO:S 

Exa:nple 230 204 1.::sH2,ClNlO:S 

Exar..ple 231 205 ::::~H:~C!~404S 

Sxample 232 206 1.:: 4H: · C ! F:.NlOc S 

Exa:nple 233 207 1.:::~H:· 6 :ClN)OcS 

Example 2 34 208 IC:;, H:. c 1::-.1:.04 s 

454.0 . 
472. 0 

420.0 

386.0 

4 31. 0 

454..0 

4 64.. 0 

I 420.0 

454.0 

472. 0 

420.0 

I 
386.0 

431. 0 

468.0 

478.0 

434.0 

I 
4 68. 0 

486.0 

434.0 

400.0 I 
445. 0 

536.0 

546.0 

502.0 

536.0 

554. 0 

502.0 

4 68. 0 

513.0 I 
536.0 I 
546.0 

502.0 

536.0 

554.0 I 
502.0 

468.0 I 
513.0 I 
546.0 

558.0 

512.0 I 
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10.0 

10.4 
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l. 0 
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18.0 

16.3 
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14.0 
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18.3 
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16.0 
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E:xa:nple 235 209 C::.H:.;Cl ;.N ;,04 S 

Example 236 210 CH H:,;Cl F ,N304 s 
::xample 237 211 C::iH:1Cl:N;,O,S 

::xa:r.ple 238 212 C::.H:sCHljO, S 

Exa::iple 239 213 C:;H:1ClN104S 

Exa.":!ple 240: Preparation 

546.0 I . 
564.0 I 
512.0 I 
oa.o I 
523.0 I 

of 

7.3 

19. 2 

7.9 

13.7 

5.5 
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27 

68 

31 

57 

21 

(R)-3-[N-(3-Fluoro-5-

(trifluoromethyl)benzoyl)glycyl)amino-1-(3,5-di~ethylisoxa:ol-4-

ylmethyl)pyrrolid.ine (Compound No. 1191). 

A solution of 3-fluoro-5- ( trifluoro:nethyl l benzcyl chloride ( O. 058 mrnol) 

in dichloromethane (1 rnL) was added to a nixture of (R)-1- (3,5-

dirnethylisoxa zol-4-yl::-:ethyl) -3- (glycylarnino) pyrrolidine • (0. 050 r.1.r:iol) and 

piperidino:nethylpolysty.rene ( 58 mg} in chlorofor::-. ( 0. 2 ;..L) and dichloromethane 

(0.75 ~L). After the reaction mixture was stirred at room te:nperature for 2 

10 h, methanol (1.0 mL) was added and the mixture was stirred at room temperature 

for 30 min. The reaction mixture was loaded onto Varia:;~ sex colwnn, and washed 

with CH~OH (16 mL). Product was eluted off using 2 N NH:. in CH:.OH (6 mL) and 

concentrated to afford (R) -3- (N- ( 3-fluoro-5-

(trifluorornethyl)benzoyl}glycyl)amino-l-(3,5-di~ethylisoxazol-4-

15 ylmethyl)pyrrolidine (Cornpot!nd No. 1191) (19.5 mg, 88%): The purity was 

deterr..ined by R?LC/MS (100~); ESI/MS m/e 443. 2 (M.+H, Cz.:-H:~F,N 4 0j). 

Examples 241-265. 

The compounds of this invention were synt!-.esized pursuant to nethods of 

20 Exar:lple 240 using the corresponding reactant .respectively. The ESI/MS data and 

yields are surn.~arized in Table 4. 

Table 4 

Co:::pound I Molecular Formula IESI/MS rn/elYield (mg) I Yield ( % ) 
No. 

E.xample 241 1192 1c20 H22 F4 N4 03 4D.2 I 19.2 87 

::xarnple 242 1193 1c20 H23 F3 N4 04 4~1. 0 I 17.5 79 

E:>:a:nple 243 1194 1c21 H22 F6 N4 03 493.0 I 20.4 83 

E.xarnple 244 1195 1c19 H23 Br N4 03 435.1 I 16.6 77 

::xa:r.ple 245 1196 Cl9 H23 N5 05 402.2 I 16. 2 81 

Example 246 1197 C20 H22 F4 N4 03 443. 2 I 17.6 80 

E:xa:nple 247 1198 Cl9 H23 Cl N4 03 3Sl. 0 I 16.5 84 

E:xample 248 1199 C20 Ii"' , "o N4 03 371. 0 I 16.1 87 

238 
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::xar:1pl e 249 1200 Cl9 H22 Cl2 N4 03 

.::xarr.ple 250 1201 Cl9 H22 F2 N4 03 

E:xam?le 251 1202 C20 H22 F4 N4 03 

::xa:r.pl e 252 1203 C22 H24 F3 N3 03 

::.xampl e 253 1204 C23 H23 F6 N3 02 

Exa:':'lple 254 1205 C21 H24 Br N3 02 

::xa:r.ple 255 1206 C21 H24 N4 04 

::xample 256 1207 C22 H23 F4 N3 02 

Exa::-.ple 257 1208 C21 H24 Cl N3 02 

::xample 258 1209 :22 H27 N3 02 

::xa:upl e 259 1210 C21 H23 Cl2 N3 02 

Exar:-.ple 2 60 1211 C21 H23 F2 N3 02 

::xample 261 1212 C22 H23 F4 N3 02 

::xa:::pl e 262 1213 C24 H2~ Cl F6 N3 02 

Example 263 1214 C23 H24 Cl F4 N3 03 

Exa:r.ple: 264 1215 C22 H24 Cl3 N3 02 

Example 265 1216 C22 H24 Cl F2 N3 02 

Exa.':'tpl e 266: Preparation of 

I 

I 

425.0 18.0 

393.0 16.6 

443.2 16.8 

436. 2 17.1 

4 as. 2 18.1 

430. 0 17.5 

397.0 16. 2 

4 38. 2 17.5 

386.0 15.8 

366.0 15.7 

420.0 17.6 

388.0 16.3 

4 38. 2 17.4 

536.2 24.0 

486.2 22.2 

467.9 20.9 

436. 0 19.3 
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86 
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89 

(R)-1-(4-Chlorobenzyl)-3-[(N-(4-

(dirnethyla.'nino)benzoyl)glycyl}a."nino]pyrrolidine (Cornpo~nd No. 952). 

A solutio~ of (R)-1-(4-chlorobenzyl)-3-(glycyla:::ino)py::rolidine (13.8 

5 mg, O.C52 r.~ol) in CHCl; (2 ~L) was treated with Et:N (0.021 ~L, 0.15 mmol}, 

4-(dil':lethylaminclbenzc:'..c acid (10 mg, 0.061 mmol), EDCI (10.2 r..g, 0.053 mmol) 

and HOBt (7.5 r.g, 0.055 r:unol). The reaction mixture was stirred at room 

temperatu::e for 16 h. The solution was washed with 2 ~ aqueous NaOH solution 

(2 l':\L x 2) and b::ine (2 mL), and dried by filtration through a PTFE membrane 

10 using CH:Cl 2 (3 r..1). Cc~centration afforded the desired r..aterial (corr.pound No. 

952) (24.9 mg, q...:ant): The purity was determined by RPLC/MS (911:); ESI/MS rn/e 

415.0 (~l°+H, C::H:1ClN~O:). 

15 

Exa.~les 267-3~7. 

The compounds c: this i..nvention were syntr.esizec pursua~t to methods of 

Exa::ij:>le 266 using the corresponding reactant respe:::tively. Solid-phase 

extractio:1 (Varia:1 TH sc~: colt!::".":) or chromato;raphy (H?LC-C:s l, if r:eeded, afforded 

the desired mate::ial. The ESI/MS data a::=! yields are s:.:mr:iari:ed in Table 5. 

20 Table 5 

239 
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Compound I Molecular Formula 
No. 

Example 267 951 1:22 HZ.: Cl N3 04 

::xa:nple 2 68 953 1·:23 H'C -~ Cl N4 02 

::xa:r.:il e 269 954 1:::21 H25 Cl H4 02 

Example: 270 955 1·:22 H27 Cl N4 02 

Exar..ple 271 956 1:::21 H24 Cl Ir 3 03 

:::xar:lple 272 957 1:::20 H22 Cl N3 03 

Example 273 958 1c21 H24 Cl !'3 03 

::xar..pl e 274 959 1:::22 H25 Cl N4 03 

Example 275 960 1:23 H27 Cl N4 03 

Exa:nple 276 961 1:21 H25 Cl N4 02 

Example 277 962 1:22 H27 Cl N4 02 

Exa:nple 278 963 1:21 H24 Cl N3 03 

Exar:lple 279 964 1:22 H24 Cl N3 04 

E:xample 280 965 1:23 H26 Cl N3 04 

Exa:nple 281 966 1:22 H24 Cl N3 03 

Example 282 967 jC23 H26 Cl N3 03 

Example 283 968 1:22 H23 Cl N4 02 

Example 284 969 1:23 H25 Cl N4 02 

Example 285 970 1:22 H27 Cl N4 02 

:::xample 286 971 1c23 H2S Cl N4 02 

Exa:nple 287 972 1:::20 H23 Cl N4 02 

::xample 288 973 1:::21 H25 Cl N4 02 

:::xamp 1 e 289 974 1:::20 H23 Cl N4 02 

Example 290 975 1c21 H25 Cl N4 02 

Example 291 976 1:::22 H23 Cl N4 02 

Example 292 977 1c23 H25 Cl N4 02 

Example 293 978 1:::20 H21 Cl N6 02 

Exa:nple 294 979 1c21 H23 Cl N6 02 

::xample 295 980 1:22 H'" ,_::i Cl N4 03 

Example 296 981 1:::23 E27 Cl N4 03 

!.xample 297 982 1:22 H27 Cl N4 02 

Example 298 983 ... _.) ,-, ~ H7C ·- ~ Cl N4 02 

Exa:n?le 299 984 1:21 H"' • • .:.'i Cl N3 03 

::xam?le 300 985 1:22 H
~~ • .:.c Cl N3 03 

::xa:::?le 301 114S 1:21 H28 ti 4 o~ 

Example 302 1150 1:21 H"' ~ ·-"" N4 03 

!.xa:nple 303 1151 1:21 E25 F3 ~:-t 03 

Exair.p 1 e 304 1152 1:21 H2-! F NS 03 

240 
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IESI/M~ m/e,Yield (mg) I Yield ( ~) 

oo.o 26. 3 quant 

429.0 I 28. € q"1ant 

4 01. 0 I 27.9 quant 

415.0 I 2 6. € quant 

402.0 I 10.3 51 

385.0 I 1. 4 7 

402.5 I l. 2 6 

429.5 4. 7 22 

40.0 I 10. 9 49 

4 01. 0 I 2 8 . .: quant 

415.0 I 24.9 quant . 
402.0 I 4. ~ 22 

430.0 I 29.5 quant 

4 44. 0 I 27.2 quant 

414. 0 I 27. 0 quant 

428.0 I 27.0 quant 

411. 0 21.4 quant 

425.0 I 27.6 quant 

415.0 I 28.6 quant 

429.0 I 27.9 quant 
-357.0 26. 2 quant 

401. 0 I 26. e quant 

367.0 I 26. 6 quant 

401. 0 28. 2 quant 

411. 0 29. 2 quant 

425.0 I 29.5 quant 

413. 0 I 2.2 11 

427.0 10 .2 48 

429.0 I 28. 8 quant 

443. 0 I 11. 9 54 

415. 0 I 27 . .: quant 

429. 5 I 28.1 quant 

402.0 I 27.i quant 

416. 0 26.6 quant 

401 15. s· 38 

39 5 I 10. 9• 26 

439 I 17. 3• 3S 

n5 12. i. 30 
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:::xa::ir>le 30S 11S3 C21 H24 

:::xa::-.ple 306 11S4 C22 H27 

:::xa:::ple 307 llSS Cl9 H23 

::xa::-.ple 308 11S6 C21 H30 

::xa:::ple 309 1157 Cl8 H24 

::xa::1ple 310 11S8 1c19 H23 

::.xa::1ple 311 11S9 C22 H31 

::xa::ir>le 312 1160 C20 H26 

Sxa::-.ple 313 1289 C20 H27 

Exa::iple 3~4 1290 C21 H29 

:::xample 315 1291 c2.; H2S 

::xa::-.ple 316 1292 C22 H27 

Sxa::-.ple 317 1293 C22 H23 

Exa::ipl e 318 1294 C22 H23 

::xa:::ple 319 1295 C23 H31 

Sxa:::ple 320 1296 1c20 H2S 

Exa:r.ple 321 1297 C21 H24 

Sxa:nple 322 1388 C21 H32 

Exa:c.ple 323 1389 Cl9 H22 

:.xa:::pl e 324 1401 C23 H25 

:.xa:::ple 325 1402 C24 H32 

:.xa:c.ple 326 1403 C20 H24 

:::xample 327 1404 C20 H24 

::xa::ipl e 328 1405 C21 H?' ,_o 

Exa::-.ple 329 1407 1c22 H28 

Example 330 1410 Cl9 H24 

Sxa:nple 331 1769 C22 H26 

:.:-:a:r.pl e 332 1770 C26 H28 

E:xample 333 1771 1c26 H37 

:.xa:n?le 334 1772 1:20 H39 

Exa::-.ple 335 177 3 C28 H37 

Sxa:np le 336 1774 1c2e H34 

Sxa:r.ple 337 2039 1:19 H24 

Sxa:::ple 338 2040 1:22 H27 

::xa:nple 339 200 1c23 E29 

::xa:nple 340 2042 1:25 H3i 

Sxa::-.?le 3.;1 2043 1c24 1-:31 

Sxa::iple 342 2044 :::2s H25 

::xa::-.?le Jn 204S :::26 H29 

Sxa::-.?le 3H 204€. 1:27 H"'? .J-

Cl NS 03 

NS 03 

F3 N4 04 

N4 04 

N4 03 52 

Cl2 NS 03 I 
NS 06 I 
Sr NS 03 

NS 04 

ti 5 03 I 
N<: 02 

S.r N4 02 

F4 N3 02 

F4 N3 02 

N3 03 I 
N3 02 52 I 
F3 N3 03 

N6 03 

N6 04 

Cl N4 02 

N4 05 

N4 02 I 
N4 02 

N4 02 s 

N4 02 s 

N4 03 

Cl F3 N4 05 

Cl2 N6 04 

NS 04 

NS 04 

NS 04 

N6 06 

N4 02 

N3 04 

N3 03 

N3 02 

N3 02 

N4 04 

Cl N6 04 

N6 04 
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410 

429 

403 

409 I 
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4 '? 0-

464 

403 

4 00 

.;os 
4, 1 o. 

438 
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398 

404 

424 I 
417 I 
399 

425 

457 

353 

353 

399 

413 

357 

519 

559 

484 

510 
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SSl I 
341 

398 I 
396 

413 I 
30• ~ .. I 
4.; 9 I 
S2S 

505 I 

l 7. s. 
20. E• 

13.e· 

17.7• 

12.6• 

16. s· 
38. E· 

20. 4 

5.S· 

6.9· 

22.4 

23.c 

20. 9 

20.c 

17.5 

18.E 

18.l 

7. 4 .. 

15. 2 

8.3· 

8.3· 

14. e 
17.0 

17.3 

19.l 

9.7· 

11. E • 

13. 2 • 

12.7• 

s.5· 

6. 2 .. 

13. E • 

s.2· 

2.0· 

6.2· 

2. €• 

6.s· 
8. 7• 

11..;. 

7. i. 
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Example 345 200 C28 H32 N4 

Exa~ple 346 2048 C28 H37 NS 

Exa:::ple 347 2049 C28 H37 NS 

*Yield of TFA salt. 

04 489 I . 
05 524 I 
04 509 I 

lO.Q• 

3.7· 

5.3· 
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Ex~"t'lple 348: Preparation of (R)-1-(4-Chloroben:yl)-3-((N-(2-arnino-S­

chlorobenzoyl)glycyl}a.minoJpyrrolid.ine (Compound No. 1084), 

A solution of (Rl -1- (4-chloro!:>enzyl)-3- (glycylar.iino) pyrrolidine ( O. 050 

mmol) in CHClJ (2 mL) was treated with 2-amino-5-chlorobenzoic acid (0.060 mmol) 

and diisopropylcarbodiirnide (0. 060 r..mol). The reaction nixtu:e was stirred at 

roo::i temperature for 15 h. The mixture was loaded onto Varian~ sex column, and 

washed with CH30H (15 r..L). Product was eluted off using 2 'N NH; in CH30H (5 rnL) 

and concentrated to afford {R)-1-(4-chlorobenzyl)-3-(N-(2-amino-5-

chlorobenzoyl)glycylla:nino]pyrrolidine (CompoundNo. 1094) (12.7mg, 60't): The 

purity was determined by RPLC/MS (871'); ESI/MS r../e 421.0 (M.+:1, Czc•H: 2Cl 2N 4 0~), 

Exa.rnples 349-361. 

The compounds of this invention were synthesized pursuant to methods of 

Exa:nple 348 using the corresponding reactant respectively. If the starting amine 

remained, treatment w~th isocyanatomethylated polystyrene (50 mg) in CHC1 3 (1 

rnLl at room temperat~re, filtration and conce~tratio~ affo:ded the desired 

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

Table 6 

Cor9ound I Molecular Formula ESI/MS rn/e,Yield (mg) Yield (%) 
No. 

::xa:nple 349 1085 1cH.H:lClN~04 432.0 I 4. l 19 

Exat:\ple 350 1086 jC2r1HnClN 40~ 337.0 7.S 41 

Example 351 1087 1::22Hz:ClN40~ 411. 0 15. 0 73 

E::<arnple 352 1088 IC12H:.-.ClN;iO; 362.0 12. 5' 71 

Example 353 1089 jC22H:2Cl FN 40: 429.0 16. 0 75 

Exa:nple 354 1090 jC22H:,;ClN)O) 416. 0 15.S 76 

Exa::".ple 355 1091 IC21H:4Cl2N 402 435.0 10. s- 50 

Example 356 1092 1c21Hz1ClN:,04 446.0 I 7. s- 35 

::xample 357 1093 jC:1H2~ClN40: 401. 0 9.5 47 

Example 358 1094 jC2~H~~ClN,02 425.0 15. e 74 

Example 359 1095 1c 1 ;.H;~ClN)O.:. 376.0 13.5 72 

::xample 360 1096 IC::.H:~Cl FN 40: 443. 0 11. 8 53 

242 
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Exa::-.?le 361 1097 430.0 15.l 
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Ex~-c:ple 362: Preparation of (R)-1-(4-Chloroben:yl)-3-({N-(3-brorno-4-

methylben:oyl) glycyl }arnino)pyrrolidine (Cor:ipound No. 1099). 

A solutio:-i of (R)-1- (4-chlorobenzyl)-3- {glycyla::Uno) pyrrolidine ( o. 050 

5 mmoll in CHCl;, (1.35 mL) and tert-butanol (0.15 mL) was t:eated with 3-

bror..o-4-rr.ethylbenzoic acid (0.060 m.~ol), diisopropylcarbodiirnic!e (0.060 m."':'.ol), 

and HOBt (0.060 r..mol). The reaction mixture was stirred at room temperature 

for 15 h. The r..ixture was loaded onto VarianT:r sex cclumn, c:id washed with 

CH;OE/CHCl; l: l ( 12 mL) and CP.JOH ( 12 nL). Product: was eluted o:f using 2 N NHz 

10 in CHJOH (5 mL) and concentrated to afford (R)-1-(4-c~lorobe~zyl)-3-[{N-(3-

15 

20 

25 

. 
brono-4-~ethylbenzoyl)glycyl)amino)pyrrolidine {Compo~~d No. 1099) (11.6 mg, 

50%): The purity was determined by RPLC/MS (94il; ESI/MS rn/e 466.0 

(C21!i:;BrClN;i02) • 

Ex~':'ples 363-572. 

The compounds of this invention were synthesized pursua:-.t to methods of 

Example 362 using the corresponding reactant respectively. P.:eparative TLC, 

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

SU!':'.":'larized in Table 7. 

The follo·..zing 3 compounds were obtained as byp=oduct o: Compound Nos. 

1415, 1416, and 1417, respectively. 

1419: 7.9 mg, 38~ yield; ES I/MS m/e 419. 0 ( C: . .,E:)ClN c02S) • 

1420: 7.1 mg, 36% yield; ESI/.MS m/e 399.2 (C:1E::.NcO:S). 

1421: 7.4 mg, 37!: yield; ES I/MS m/e 404. 2 (CnH:sN5035). 

'I'able i 

Co~pound I Molecular Formula IESI/MS m/e,Yield (:ng) Yield ( %) 

No. 
E:xa::iple 363 1099 C:c.HH.BrClFN~O: I 470.0 I 3.1 13 

Exa:r.ple 364 1100 C;.;.H~.:.Cl:FN ~O~ 424. 0 I 3.1 15 

Exa::iple 365 1101 C:1H::.Cl!N~O: 512.0 I 12.5 49 

Exa:-;o;ple 366 1102 C21H2;ClN,O~ 431. 2 I i.i 36 

:::xa:nple 367 1103 C::HHBrN;O: 446.0 I 13. E 62 

Exa:r.ple 368 1104 C:1H:;BrFN!O~ 450.0 I 16. 5 74 

Exa::iple 369 1105 C:1H:;.Cl fN;.O: 404. 2 I 14. i 73 

::xa:nple 370 1106 C:2 H:.;It-:.O: 492.0 I 18.5 75 
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:::.xa::-.ple 371 1107 C:2HHN,Oi 

:::.xa~ple 372 1108 C;.,H:~BrN 4 0; 

:::.xa:nple 373 1109 C:~H:;BrFN,o~ 

:::.xample 374 1110 C1:H~zCl FN,O; 

:::.xample 375 1111 Cz,.H:sIN 10:. 

:::.xar:.ple 376 1112 C:~H2 ~N50~ 

:::.xa:nple 377 1113 C;:.H218rClNl02 

:::.xa::-.ple 378 1114 C::H: 4 s rel FN 30: 

::xa:r:,ple 379 1115 C::l-i: 4 Cl:FN30;: 

:::.xa:nple 350 1116 C::H:,ClIN30: 

:::.xarr.ple 3Sl 1117 C:;H;1Clt;101 

::xa:nple 352 1171 C:1H2jBrClN30: 

::xarr.pl e 383 1172 C::H23CHl103 

::xarn;>le 354 1173 C:;!-::~ClN,03 

::xa:::ple 335 1174 C;,.H 2 2Cl FN 10: 

::xar:tple 386 1175 C::H2,; BrN'30: 

::xa:r.ple 387 1176 C;3Hi.;N 4 0~ 

::xam;>le 388 1177 C:1H2 ;;N 403 

::xa:r.ple 369 1178 C:1H25FN 402 

:.xample 390 1179 C:1H:5N501 

::xar..ple 391 1180 C:;HzsN 40: 

:::.xample 392 1181 C: .. H~sBr}; ~O;. 

E:xar:-.?le 393 1182 C:1H2~N~01 

:.xa:nple 3c• ~ .. 1183 C:2H:1NsO: 

Exar.1ple 395 1184 C:~H2 ,FNsO~ 

:::.xa:nple 396 1195 C1~H:1N;05 

E::<a:':'.ple 397 1186 C:1H:5N50; 

.::xa:nple 398 1187 C:jH:1 BrClN;O: 

E:xa:nple 399 1168 C:~H:;Cl~10:. 

.::xa:npl e 400 1189 C:;H20ClN10; 

::xample 401 1190 IC::!i: ,cl FN10: 

Example 402 1217 C: 1H:~·Cl;F3N;O: 

::xa:':'.?le 403 1218 IC::H: ,Cl fNJO: 

Exa:r.ple 404 1219 r:: 1H::,Cl:N;O: 

:=:xa::iple ~cs 1220 jC: ... H::Cl !N10: 

Exa:r.ple ~06 1221 1:; .. H: l Cl f?N40: 

::xa::iple .;07 1222 1:~~H 2 .CD;10~ 

::xa::-.ple ~OS 1223 jC: 0H2 .;ClS,O?S 

::xa!':'.ple .;09 1224 jC: .. H~ 1 ClN10~ 

E:>:a::-.ple no 1225 1:::H::Clf~N20: 

244 

I 411. 2 

I 44S.O 

I 455.0 

I 
409. 2 

I 
497.0 

I 41€. 2 

I 494.0 

I 495.0 

I 
452.2 

I 
539.1 

I 459.2 

I 
466.0 

I 
427.2 

I 441.2 

I 
405. 2 

I 446.0 

I 407. 2 

I 
421. 2 

I 385.0 

I 412. 2 

I 391. 0 

I 451.0 

I 412.2 

I 426.2 

I 390.0 

I 
417. 2 

I 
356.2 

I 494.0 

I 
455.2 

I 4 69. 2 

I 4 33. 2 

I 4 7,;. 0 

I 
404. 2 

I 

I 420.0 I 
I 513.0 

I 

I 423.0 
I 

I 375.2 I 
4 96. 0 I 
433.0 I 
4 5-t. 2 I 

15.2 

12.8 

16.2 

14. 4 

17.S 

14.9 

16.1 

20.2 

18.6 

21. 9 

18.7 

4.9 

16.l 

22.6 

21. 4 

15.8 

17.6 

20.2 

16.2 

2.3 

21. 6 

20.1 

13.3 

20.9 

20.0 

18.2 

17.6 

22.l 

17.2 

21. l 

20.4 

38.5 

35.6 

3. 7 

53.0 

38.7 

33.6 

43.7 
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Exa::-:pl e 411 1226 C::H:;;fN.:O; 

:::-:a::.ple 412 1227 C:iH:.;ClN:.O: 

::xam?le 413 1228 C:1H:sIN40: 

Exar..p 1 e 414 1229 IC: 1H:4 F2N 402 

Exa::-.pl e 4 1 • _,, 1230 1-.::.,H:.;N40: 

Exar..pl e 416 1231 C:1H:•N.;02S 

::xa::1;::ile 07 1232 C:1H:4N~Os 

::xample 418 1233 1c:c•H:2Cl !lN 40;, 

::xa:r.pl e 419 1234 C:(•H :~ FN 40~ 

::xa;;-.ple 420 1235 C:c•H:sClN 403 

::xa::1ple 421 1236 1c1.H:4n;~o:. 

::xa:nple 422 1237 1c1,H::,F:N~03 

E:xa:nple 423 1238 C1~H2~N$Ol 

::xa;;-.ple 424 1239 IC·~H--N .Q· S - .,C' • ,J 

::xa:':'.ple 425 124 0 (; 1 ~H.:31'.' ~O• 

::xa:nple 426 1241 1c:,H:4Cl2 f 3N30: 

Sxa:nple 427 1242 C2:,H:;Cl FN302 

Exarr.ple 428 1243 C23HnCl2N30: 

::xa:nple 429 1244 jC:2HHCl IN 40: 

:::xa:nple 430 124 5 C:2H:sClF2N40: 

:::xar..ple 431 1246 1C:1H:,ClN40: 

Exa:nple 02 1247 C:aH;.,ClN302S 

Sxa:nple 433 1248 1c:2H:~ClN40~ 

E:xar..p 1 e 434 1249 1c20 H20 Cl2 N4 

Example 05 1250 C21 H23 Cl N4 

Exa:nple 436 1251 Cl9 H22 Cl NS 

Exa:nple .: 3 7 1252 jC23 H2e Cl N3 

Exa::iple 08 1253 C24 H31 N3 02 

2.xample .: 39 1254 1c22 H30 lH 03 

2.xa:':'.ple 440 1255 :20 H22 Br Cl 

Exa:n?le 441 1256 1c21 H25 Br N4 

E:<a::iple 442 1257 Cl9 H24 Br NS 

::xa:nple .:D 1258 1:21 H25 Cl N4 

::xa:::ple .; 4 4 1259 Cl9 H~' .~., Cl·N5 

::xa::iple 445 1260 C23 H29 N3 03 

:::-:ample .;.;6 1261 1:23 H30 Cl N3 

::xa::ipl e .;47 1262 1c24 H33 N3 03 

Exa:nple .; 4 8 1263 C22 H32 N4 o.: 

E:xa::1ple .;.;9 1264 C25 H'. ,_o Cl N3 

Exa:nple .; 50 1265 1c26 H29 N3 03 

3SLO 

400.2 I 
4 S-3. 0 

I 4 03. 2 

355.2 

476.0 

413.0 I 
4 5$. 0 I 
389.0 

405.2 I 
493.0 I 
4 GS. 2 

360.0 
I 

4 81. 2 

418.0 I 
502.0 

432.2 I 
448.0 I 
so.o I 
451. 0 

403.2 

524. 0 

461. 0 

04 451. 0 I 
04 01.2 I 
05 436.0 I 
02 414. 2 I 

394.2 I 
399.2 I 

N4 02 467.0 I 
02 445.0 I 
03 450.0 I 
02 401. 2 I 
03 406.0 I 

3~6.2 I 
03 432.2 I 

412.2 I 
417. 2 I 

03 452.2 I 
432.2 I 
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17.1 

17.5 

23.3 

18.4 

15.7 

20.9 

19.S 

19.4 

17.8 

18.7 

2 3. 9 

19.0 

16.3 

21. 4 

19. 9 

22.5 

21. 2 

21. 6 

26. 4 

21. 3 

19.4 
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20. 7 

7.4 
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Example 451 1266 .:2 4 H28 N4 04 

::xarr.ple 4 52 1267 C:;H22Clf3N40J 

Exa::'.ple 453 1268 ::::H:;ClzNjO,; 

::xa::\ple 454 1269 :::~H::BrClN 303 

:::xa::-.ple 455 1270 C:.·H21Cl:Nj03 

E:xa::-.ple 456 1271 :::.•H:,.Cl FN 104 

::xa:r.ple 457 1272 ·::iH:sf;~iO;, 

E:xa::tple 458 1273 C::E:.;ClN303 

:::xa;;iple 459 1274 :::1H:1Br};j03 

::xa:;-.ple 460 1275 C::H:iClN;,O; 

Exa::'.ple 461 1276 C1:H:3FNi01 

::xa::-.ple 4 62 1277 C:1H:1FjN504 

::xa:;-.ple 4 63 1278 C:,1E:;ClN 404 

Exar::ple 464 1279 1.::;H:~Br}; 4 0~ 

E:xa::-.ple 465 1280 .:::E::ClN 404 

Exa;;iple 466 1261 .::;H:1FN;Os 

Exa::-.ple 4 67 1282 C:sH:,;Clf3N403 

Exa::\ple 4.68 1263 1:::)H21Cl2:-l303 

Exa::iple 469 1284 1::2H2sBrClN30l 

Exa:::ple 470 1285 C:~H2;ClzN,;O; 

Exa::tpl e 471 1321 C:oH:c·BrCl2NlO: 

Exa::-.ple 472 1322 C:iH:::Cl:~30: 

E:xa::-.ple 473 1323 1:::,.H_ ... Cl:IN::O: 

::xa;;iple 474 1324 jC::H:4Cll-:30;. 

Exa::-.ple 475 1~?-~-=> jC:;H:.;CH:;,O; 

Exa::'.pl e 476 1326 jC 2,.H:!ClIN30;; 

E>:a:::ple 477 1327 1::1H:;ClN40z 

Exa:r.ple 478 1328 jC;1H::.BrClN30~ 

Exa:::ple 4-a I• 1329 C:~H:;ClN;O: 

Exa::-.ple 480 1330 1C:1H::.Cl IN30: 

Exa::-.ple 481 1331 C:1H:iN;O,; 

Exa::-.ple .:.e2 1332 1::2H:•N30~ 

Exa::-.ple 483 1333 jC:1H:4 I~jO; 

E:xa::\?l e 4E 4 1334 1:::H2zN10: 

::xa::-.;:i le 485 1335 :~~H:~Br:lNtOj 

Exa::-.?le 466 1336 I :: ... H:sCU; tOl 

2xa::-.;:ile 467 1337 jC:·E:~Cl !NtO; 

Exa::-.ple 468 1338 jC:..H: 0N104 

::xa::-.ple 469 1339 1::,H:·,N404 

Exa:;.p!e 490 13~0 1.:i<H~, INiO, 

24G 

I 437.2 

I 495.2 

I 436.0 

I 468.0 

I 422.2 

I 435. 0 

I 475.2 

I 416.2 

I 448.0 I 
I 402.2 

I 415.2 I 
I 480.2 I 
I 421. 2 I 
I 451. 0 

I 407.2 I 
I 420.2 I 
I 523.2 

I 4 64. 2 I 
I 4 96. 0 

I 450.2 I 
I 496.0 

I 420.0 I 
I 532.0 

I 402.2 I 
I 4.76.0 

I 514.0 

I 4 01. 2 

I 466.0 I 
I 4 00. 2 I 
I 512.2 I 
I 362.2 

I 456. 2 I 
I 494.0 I 
I 3S 1. 2 I 
I Ol.O I 
I 405.2 I 
I 517.0 I 
I 367.2 

I 4 61. 2 

I 499.0 I 

19.3 

20.6 

I 17.5 

I 19.2 

17.3 

17.1 

21. 7 

17.e 

19.5 

16. 7 

18.1 

20.3 

18. 6 

21. 3 

19.1 

19.l 

25.0 

12.2 

24.l 

21. 8 

5.1 

10.5 

7.1 

22.2 

22.2 

26. 9 

24.2 

23 .1 

16 . .;, 

20. 6 

19.6 

21.1 

25. 3 

19.C 

25. s 
18.S 

23 .1 

20.6 

2 3. 7 

28.2 
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::xa:npl e 491 1341 C~vH:oN1C1 

::xa:nple 4 92 1342 C:zH:1B:ClzN30: 

::xa::-.p le 493 1343 C:;.HnCl::O.:jO: 

::xa:np le 494 1344 C:2HHCl:!N30: 

::.xa:nple 495 1345 1::iH2eClNJO~ 

::xa::ic:ile 496 1346 f ::H:~c1 r ~jo; 
::xa:nple 497 1347 1:1~H:JCl~:30zS 

::xa::ipl e 498 134.8 1:::c.H:~N;,01S 

::xa::-.ple 499 134.9 :::aH:4N1CjS 

::xa:nple 500 1350 IC:1H2,;CH;;02S 

::.xa:nple 501 1351 1c:2H:4 B ::HI 40; 

::xa::-.ple 502 1352 /C:3H:1Brli403 

::xar.1pl e 503 1353 1c:HH7,;6r~i~04 

::xar.1ple 504 1354. I :::~H:eE :ClN 40.; 

::.xa:nple 505 1355 1:21 H22 Cl N5 

:::-:a:nple 506 1356 1c22 H25 NS 02 

::xa:npl e 507 1357 1:2 0 H2~ N6 03 

::xa:nple 508 1358 1:23 H2E Cl NS 

::.xample 509 1368 I :nH:c.Cl2F3N:;O: 

::xample 510 1369 1cHH24Cl F ~IN.;04 

Exa:npl e 511 1370 j :1aHHB:Cl N JO:S 

::.xa:nple 512 1371 jC20H:6Cl~l)04S 

~xa:nple 513 1372 1.:26H:,;Cl~j~O:: 

::xa:nple 514 1373 jC:zH::·Cl f 3N .;02 

::xa:nple 515 1374. jC2~Hz1F.;!tI304 

::xa:nple 516 1375 1c1 :Hzz B:~:.:.02 S 

Example 517 1376 1::1H2~N;,01S 

Exa:nple 51B 1377 1c21HHNjOz 

::xa:r . .;:>le 519 1378 1::0HziCl f3N40.; 

::xa:nple 520 1379 1cuH:.;F,!N40~ 

Exar.lple 521 13BO 1c11 Hzi s :>1 iO;,S 

C:xa:r.ple 522 1381 1c:~HZ?N10~S 

::xa:r.ple 523 1382 jC:5HuN 10:. 

Exar.iple 524 1383 ICz .1H:4C l: F JN~O: 

::xample 525 1384 jC 20 H;j S:ClN l02S 

::xample 526 1385 1cHH;.1.Cl~i30cS 

::xa:n? le: 527 1386 1:::?H;, .. Cl~30: 

::xa:nple 528 1411 1c:zH24C::N~O~ 

:::-:ample 529 1412 IC·· H--Cl~:~O·· - J • ' .. 

E:xa:nple 530 1413 1..:: 1 H?.;Cl:-i~04 

386. 0 

SH.O 

448. 0 

I 
560.0 

00.2 

542.0 

I 392.0 

I 
372. 2 

377.2 

420.0 

509.2 

4 85. 2 

49~. 0 

537.2 

02 412.0 

392.0 I 
397.2 

02 
I 

440.2 
I 

I 4 74. 0 

I 
563.0 

458.0 I 
512.2 I 
4 4.S. 0 

454.2 

54.B.2 

06.0 

492.0 I 
428.2 I 
4 59. 0 I 
553.2 

4.D.O I 
497.0 I 
433.2 I 
502.0 

456.0 I 
5~0.2 1 · 

4i6.0 I 
4. 63. 0 

4~3.0 I 
448. 0 

247 

20.5 

27.2 

21. 4 

27.0 

23.8 

29.4 

16. So 

6.9 

8 .1 

13.0 

5.0 

3.6 

2. 8 

5.2 

25.5 

16. 5 

19.9 

21. 8 

18. 4 

24.1 

19. 4 

22.1 

19.l 

16. 2 

22.1 

17.1 

19. 4 

lB.l 

17.3 

21. 0 

16. ~ 

lB.4 

17.3 

20.0 

21.0 

23 .s 
20. 0 

0. 4 

1. 3 

l. l 
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Exar..ple S31 1414 C:1H::ClzN10~ 

:::xarr.ple S32 1415 :z LH::ClN~OzS 

::xample S33 1416 1::zH:sN~O:S 

Sxample 534 1417 ::.,H;1N ,;O;.S 

::xa:..ple S35 1418 1::;Hz,:CH:;OzS 

Example 536 H23 1:27 f.2 6 Cl N3 03 

E:.xa:-:-.ple 537 1424 :27 H29 N3 04 s 

Example 538 14.25 r:26 H26 N4. 04 

Example S39 1426 1:29 H30 Cl N3 03 

::xample S40 1S83 1:21 H22 Cl F3 N4 02 

Exa:r.ple SH 1S84 1:21 H22 Cl F3 N4 03 

E:xample 542 1S85 1:1s H20 Br Cl N4 02 

Exa:-:\ple sn 1S86 1:19 H20 Cl2 N4 02 

::xar..ple 544 1S87 1:26 H26 Cl N3 03 

E:xample S4S 1S88 1:20 H23 Cl N4 02 

Example 546 1S89 1:22 H2S F3 N4 02 

Example so 1590 1:20 H25 F3 N4 03 

Exa:nple 548 1591 1:20 H23 Br N4. 02 

Example 5~9 1592 1:20 H23 Cl N4 02 

Example 550 1593 1:27 H2 S- N3 03 

Exa:-:-.ple 551 1594 1:20 H24 F3 NS 03 

Example 552 1S95 1:20 H24 F3 NS 04 

Example 553 1596 1:1s H22 Br NS 03 

Example S54 1597 1:18 H22 Cl HS 03 

Exa:nple S55 1598 1c25 H2S N4 04 

Example S56 1599 1:19 H25 NS 03 

E:xample 557 1606 1:21 H21 Cl F3 N3 02 s 

Exa:nple 558 1607 1:21 H21 Cl F3 N3 02 s 

E:xa::"Lple 559 1608 1:20 H23 F3 N4 03 s 

:::-:ample 560 1660 1:21 H22 Br F3 N4 02 

Example 561 1661 1:21 H22 Br F3 N4 03 

Exa:nple 562 1662 1:20 H2l Br F2 N4 02 

E:xa:r.p le 563 1663 1~20 H22 Br Cl N4 02 

E>:ar..p le 564 1692 1:20 H23 Br2 N3 03 

::xa::iple ",.. - c::> 1693 1~22 Iv H2c F2 N4 02 

Example 566 1694 1:22 H27 F N4 02 

E:xa:r.ple 567 1695 1:22 H'-- I Br Nol. 02 

Exa::iple 568 1696 1:22 H'-- I I N4 02 

.::xample 569 1697 1:22 H27 Cl N4 02 

Exa:r.ple 570 1698 1:23 H27 F3 N4 03 

248 

4 91. 0 

HCO 

424.0 I 
429.2 I 
472. 0 

476.0 

4.56. 2 

461. 2 

504.2 

4.S5.0 

4.71. 0 I 
4S3.0 

4 07. 2 

4.64.0 

387.0 I 
4.3S.2 I 
451. 2 

433.0 

387.0 

4.44.2 I 
440.2 I 
4 56. 2 

436.0 I 
391. 8 

4.4 9. 2 

372.2 

4.72.0 I 
4S2.2 I 
457.2 I 
501. 0 I 
517.0 I 
469.0 I 
4 67. 0 I 

Sl4 I 
417 I 
399 I 
459 I 
S07 I 
415 

46S I 

0. 8 

6.8 

4. e 
4. 5 

10.4 

23.9 

28.0 

22.3 

26. s 
14. 6 

17. 4 

15.6 

2.3 

15. 4. 

14.8 

11. l 

16. 3 

15. 4. 

15.6 

14. 8 

16.2 

15. 4 

15.6 

14 .4 

15. s-

15. 6 

17.0 

15.3 

15.9 

19.0 

16. 2 

15' 1 

14. 5 

7.3 

16' 2 

21. 6 

24.5 

27. 4 

22. l 

24.3 
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Example 571 1699 C23 H27 F3 

::xam;?le 572 1700 C22 H25 Br 

N4. 02 449 

Cl N3 02 480 

25. 3 

17.8 
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quant 

74 

For e:xa:nple, Co:npound No. 1583 showed the follo·..:ing NI-!?.. spectra: 1tt NMR 

(400 MHz, CD,;00) 0 1.64-1.72 (m, l H), 2.20-2.30 (m, l H), 2.n-2.s1 (m, 2 H), 

2.71-2.78 (l':'l, 2 Hl, 3.59 (dd, J = 15.4., 12.9 Hz, 2 HJ, 3.94 (s, 2 H), 4.35-

5 4.41 (m, 1 Hl, 6.82 (d, J = S.6 Hz, 1 H), 7.29 (s, 4 H), 7.40 (dd, J = 8.6, 1.7 

Hz, 1 Hl, 7.85 (d, J=0.96Hz, lH). 

10 

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

(trifluoromethyl)benzoyl}glycyl]aminopyrrolid.ine. 

A suspension of (S)-1-(4-chrorobenzyl)-3-(N-{3-

(trifluoromethyl)benzoyl}glycyl)aminopyrrolidir.e (2.S3 g, 6.66 r..rnol) and 

Pd(OH)z in 5% HCO~H/metC:anol (70 l':lL) was stirred at 60 °C for 3 h. The Pd catalyst 

was filtered off thro~gh Celite, and the filtrace was conce::trated. To the 

residue \..'as added 2N aqueous NaOH solution ( 100 rnL) and the rni:i-:ture was extracted 

15 with ethyl acetate (100 mL x 3). The combined extracts were washed with brine, 

dried over anhydrous sodiu::i sulfate, filtered, and concer.trated. Column 

chror:ia tography (SiO:, AcOEt/MeOH/Et;N = 85/10/5-60/30/5) gave (S) -3- [ N-{ 3-

(trifluoromethyl) benzoyl) glycyl] arninopyrrolidi::e (1.70 g, SH) as a:1 oil: 1H 

NM?.. (CDCl;,, 270 MHz) o 1.76 (d, J = 7.3 Hz, 1 E), 2.07-2.25 (m, l 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 HJ, 6.90 (br, 1 

HJ, 7.45 (br, l H), 7.58 (dd, J = 7.3 and 7.3 Hz, 1 H), 7.77 (d, J = 7.3 Hz, 

lE), 8.02 (d, J=7.3Hz, lH), 8.11 (s, lH); ESI/MSrn/e316.0 (1-i"+H, C14 H!6F~N;,O:l· 

(R) -3- ( N- { 3- (Tri fluoromethyl} benzoyl) glycyl] a::-.inopyr :olidine was also 

25 prepared pursuant to the above t:lethod using the corres?onding reactant: 1.49 

g, 68~; The product shewed the same 1H NM?.. and ES!/MS with those of (S)-isomer. 

( Rl -3- ( N- { 2-A:nino-5- ( tri fluoromethyl) be:1zoyl} glycyl) a:ninopy:rolidine 

was also prepared pursuant to the above method using the corresponding reactant: 

316 mg, 93'~; ESI/MS r../e 331.2 (M'+H, CpHpF;.N~O:). 

30 (R)-3-(N-{2-(tert-Butoxycarbonyla::iino)-5-

(trifluo:omethoxy)benzoyl}glycyl]arninopyrrolicine was also prepared pursuant 

to the above method using the corresponding reactant: quan:; 1H N:'-!?.. (CDCl;,, 

400MHz) ol.51 (s, 9H), 1.60-1.70 (m, 2H), 2.10-2.25 {m, 11-:l, 2.80-2.88 (m, 

1 HJ, 2.69-2.95 (m, 1 H), 3.04-3.18 (m, 2 HI, COS (d, J = 4.9 Hz, 2 HJ, 4.43 

35 (br, 1 El, 6.15 (br, 1 H), 7.03 (br, 1 H), 7.32 (d, J = 9.3 H:, 1 HI, 7.38 (s, 

1 El, S.42 (d, J z:: 9.3 Hz, l HJ. 
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EX~'tlple 573: Preparation of (R)-3-[{N-(2-(tert-Butoxycarbonyla.mi.no)-

5-trifluorornethylbenzoyl)glycyl}ar.'~no]-l-{4-chloroben:yl)pyrrolidine. 

A solution of (P.) -1- ( 4-chlorobenzyl) -3- (g.!.ycyla::iino) py: rolidine ( 5. o g, 

5 18. 7 m.mol l in dichloromethane ( 100 rnLl was trea tee! with Et:;N ( 2. S mL, 20. 5 rrunol), 

2- ( tert:-butoxycarbonylamino) -5- ( trifluoro:nethyl l benzoic acic! ( 6. 27 g, 20, 5 

rr.rnol), EDCI {3.9g, 20.Srr.rnol) andH03t (2.Bg, 20.Smrnol). The reaction mixture 

was stirred at room temperature overnight. To the reaction ~!xture was added 

2 N aqueous NaOH solution ( 80 mLl and the mixture i..:as extracted with di-

10 chloromethane. The extract was dried over anhydrous Na~so,, filtered, and 

15 

evapo=ated. Column chromatography (SiO~, hexa:ie/ethyl acetate = 1/1-1/4) 

afforded (R) -3-( (N- (2- ( tert-buto'xycarbonylam.ino)-5-

trifluoro~ethylbenzoyllglycyl}arnir.o)-1-(4-chlorobenzyl)pyrrolidine (9.41 g, 

9H) as a white amorphous solid: ESI/MS m/e 555.2 (M'+H, C~ 0E .•. ClFJN40 4 ). 

:Reference Example 5: Preparation of (R)-3-[{N-(2-(tert-

butoxycarbonyl~"':l.ino)-5-trifluoromethylbenzoyl)glycyl}~'ni.no]pyrrolidine. 

A mixture of CR) -3- [ ( N- (2- ( tert-::::utoxycarbonylamino)-5-

trifluoromethylbenzoyl) glycyl) amino] -l- ( 4-chlorobenzyl) pyrrolidine (6.3 g, 

20 11.4 rr.rnol), Pd(OH) 2 (1.68 g), HC02H (3.7 nL), ar.c! methanol (80 mL) was stirred 

at 50 °C overnight. After the mixture was cooled to room temperature, the Pd 

catalyst was filtered off through Celite and the filt:ate ~as concentrated. 

Column chromatography (SiO., AcOC::t, AcOEt/MeOE = 5/1-4/1) gave (R)-3-[{N­

(2-(tert-butoxyca.rbonylamino)-5-

25 tri fl uoror:1ethylbenzoyl) glycyl) amino) pyr rolidine ( 4. 4 2 s, 90~) as a white solid: 

1H NMR (CDCl:u 400MHz)o1.48 (s, 9 H), 2.0-2.4 (m, 2 E), 3.42-3.71 (m, 5 H), 

4.00-4.22 (m, 2 Hl, 4.56 (b:, l H), 7.48 {d, J = 9.0 E:, l H), 7.93 {s, 1 H), 

8.17 (br, 1 Hl, 8.33 (d, J = 9.0 Hz, 1 Hl, 8.45 {br, 1 H}. 

30 

35 

Example 574: Preparation of (S)-1-Benzyl-3-[N-(3-

( trifluo:ometh:z·l) ben:oyl} glycyl] a."\".inopyr::olidine (Co~ound No. 239) . 

. ; soll.:tion o: (S)-3-(N-(3-

( tri flue :or:\etr.yl) ben zoyl} g lycyl] ar..i nopyr rolidir.e ( 0. 060 mmol) in CH: CN ( 1. 1 r.iL) 

and (piperidinomethyllpolystyrene (2.6-2.8 mrnol/g, 30 mg) \o.'ere added to a 

solutio:i of ben:::vl bro::iide (0.050 r..":':.ol) in CH·,CN (0.4 m!.). The :eaction mixture . . 
was sti.r:ed at 45 •c for 5 h. After the mixture ~as cooled to :oom temperature, 

the resi:i was removed by filtration and the filtrate was concentrated. The 

.residue was resolved in CH.CN (1.0 mL) a:id phenyl iso:yanat~ (0.008 mL, 0.05 
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mrnol) was added. The mixture was stirred at roo~ tem?erature for l h, loaded 

onto Varian11
' sex colu::-."l, and washed with CH;.OH (15 rnLJ. Product was eluted off 

using 2 ~i NH;, in CH;.OH ( 6 m!..l and concentrated to afford (S) -l-benzyl-3-f N­

I 3- (tr i fluoromethyl) ben zoyl l glycyl) amino? yr rolidine ( compou:-:c No, 239) ( g, o mg, 

5 44%): The purity was deter::i.ined by RPLC/MS (9n); ESI/MS ~/e 406.0 (M.+H, 

C:1H::F;.NJO:). 

IO 

Example 575: Preparation of (R)-1-(4-Eutylbe~zyl)-3-((N-(3-

trifluoromethylbenzoyl)glycyl}amino]pyrrolid.ine (Compound No. 1648}. 

To a mixture of (R)-3-(.N-(3-

( tri fluo::omethyl) benzoyl I g!ycyl] ar..inopyrrolidine (0.050 mmol), 4-

bu:ylbenzaldehyde (0.18 mrnol}, NaBH~CN (0.23 mrno!), and methanol (1.85 rnL) was 

added acetic acid ( 0. 060 mL). The reaction mixture was stirred at 60 °C for 

12 h. The mixture was cooled to room tempera:ure, loaded onto Va::ian'n.r sex column, 

15 and washed with CH,:.OH (15 rr.L). Product was eluted oft using 2 N NH;, in CH30H 

20 

( 5 r:iL) and concentrated to afford (R)-1-(4-butylbenzyl}-3-(IN-(3-

trifluoro:nethylbenzoyl} glycyl I amino] pyrrclidine (Compound No. 1648) (20, 6 mg, 

89~): The purity was dete::::\ined by RPLC/MS (9H.); ESI/MS r../e 462.2 (l\t°+H, 

Examples 576-738. 

The compounds of this invention were synthesized pursuant to methods of 

E:<a::tples 574or 575 usir.g the corresponding reactant res?ectively. Preparative 

TLC or chromatography (HPLC-C1:.), if needed, afforded the desired material. The 

25 ESI/MS data and yielcs are summarized in Table 8. 

Table S 

Cor..?ound I Molecular Formula IESI/MS m/e I Yield (::-;g) Yield ( ·:) 
No. 

Exa:nple 576 240 1:~1H::1f1N~O~ 424.0 I 10. 2 48 

E:>:a::iple 577 241 1::1H:1Clf3NlO: 440.0 12.l 55 

::xa:nple 578 24.2 1:;1H: :Cl:F~N:.O: 474. 0 I 13. 9 59 

::xar..ple 579 243 1:: 1 Hi~ Cl: F:.}'30: 474.0 I 13. s 58 

::xa:nple 580 244 jC::H: 4 f~N~O: 420.0 13 .1 62 

E:xa:nple 581 245 1:21H:iF1NJO: 4.24. 0 11. 9 56 

Exa::1ple 582 246 1::1H: 1C!F3N;iO: 440.0 I 8.5 39 

Exa:nple 583 247 IC: 1H:·. Cl: F~N~O: 474. 0 I 10. 5 44 

::xa:nple 584 24.B 1=···H·1CF·.N·.O· ..... .. . .. 436.0 I 11. 0 51 
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Exa:nple 585 249 C::H:1Cl F,N:,O: 

Sxarr.pl e 586 250 C::H: 4 F;.~lJO: 

:::xample 587 251 C:1H:1F1N:.O: 

Exa::iple 598 252 C:2H:1F,;~:;.O;, 

:::xample: 599 253 jC::H2l Fi~i30: 

:::xarr.ple 590 254 I::: 1H: .. Cl F;.N 104 

Example 591 255 1::1H:1F;N404 

Sxa:':lp le: 592 256 C!1H:1 Fi~404 

S:-:ar::ple 593 257 1:::!H:1 F.;N30.:: 

2.xa:r.ple 594 258 ._=~ ::a .. j.~j .; r H I:',. 0 

Sxa:nple 50-J::i 259 jC:2H.:::iCl F,N.lO: 

::xarr.ple 596 260 IC: 1H2 .. Cl 2 F;N30.:: 

:::xample 597 261 jC22H21ClF,N30z 

Sxa:npl e 598 262 1c:1H.::1B:FJNjO: 

Exa:::ple 599 263 1:::1H:1 B:FjN;O.:: 

S>:ample 600 264 1::1H:sf;~.;O: 

E:-:ample 601 265 jCHH21B:FlN:.O: 

Example 602 266 1c:.::H2:F;Nj04 

Example 603 267 jC:2H:4 F:.N:.0:. 

Example 604 268 jC::,H:;.FJN10~ 

C:xar..ple 605 269 1c:2H:4 F:~,;04S 

Example 606 270 jC:;H:1F::N:i04 

Example 607 271 1C:1H: . .F~:-i~O: 

Example 608 272 1C:1H.:::F)i:.O.;. 

E:xample 609 273 IC:zH: 1 F;.N 40: 

Exa::-.ple 610 274 jC:.::H:1F;N40: 

:::-:ample 611 275 1C.:::H:1Fi~l40: 

Example 612 276 jC.:: I H:(• F ~N jO: 

Exa:nple El3 277 1c:'HHF;,N30.:: 

Example 614 278 jC 2 ;H.::~F~N;0 4 

Example 615 279 jC::H21F.;NjO! 

Exa::-:ple 616 280 I C:~H21 F -~~O;. 

:::xa:npl e 617 281 1c~ 2 H::FJNl04 

E:xamp le 618 282 1c:~H;.:.F;N:,Oz 

E:xa:r.ple 619 283 1.:1,.H: ;. F;N ,O;, 

:::-:ample 620 284 IC:i H:~Cl CjNlO: 

:::~:a::iple 621 285 IC: 1H2:F;,N;.O: 

::xa:r.ple 622 286 jC21H:~F1NlO: 

Example 623 287 1c:1H21Cl FlNlO: 

E::o.:':l;:>le 624 288 1c:!H:. Cl:F.,N:.O: 

~52 

474.0 I 
420.0 I 
424.0 I 
436.0 I 
420.0 I 
4e5.o I 
4 51. 0 I 
451. 0 I 
4 7 4. 0 I 
478.0 

I 
420. 0 

I 
474.0 I 
474. 0 I 
4:4.0 I 
.; E4. 0 I 
4SS.O I 
454.0 I 
450.0 I 
436.0 

J 

463. 0 I 
4 84. 0 I 
4 64. 0 I 
4 .;2. 0 I 
422.0 I 
431. 0 I 
4 31. 0 I 
431. 0 I 
442.0 I 
422.0 I 
4 64. 0 I 
490.0 I 
4;0.0 I 
450. 0 I 
462.0 I 
425.0 l 
516.0 I 
~C.6. 0 i 
424. 0 I 
4~0.0 I 
~ 74. 0 I 

12.: 

11. 0 

13. s 

1, :: -. "' 
11. l 

2. 4 

12.Z 

11. ~ 

11. l 

15.3 

6 . .; 

12.l 

'13.E 

15. 2 

14.5 

c -
~. ~ 

11. 6 

8.S 

10. 3 

6.3 

8.C 

8.S 

6. l 

13.6 

12.6 

7.i 

12.i 

11. 7 

9.5 

13.0 

10. ~ 

12.C 

4. s 
12.C 

8. ! 

4. s 
4.: 

4. 5 

5.: 

8. ! 
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Example €25 289 C:1H: ·Cl:F)N;,O: 

E.xa:nple 626 290 IC::H:;F:N:.Oz 

Exarr.ple €27 291 jC:1H:1F~~;JOz 

::xa:nple 628 292 jC:1H:iClf3N.)O: 

E.xa::.pl e €29 293 C: ! H: .. cl: f 3N30z 

::xar..pl e €30 294 1:::H:~C f;.NjO;. 

::xample 631 295 C::H:1ClFsNlO: 

E.xa:r.ple 632 296 jC::H:;f;.~;Oz 

::xample 633 297 C:1H:1F~NjO: 

::xa:nple 634 298 C::!-i: 4 fjN;O;, 

Exa::.pl e 635 299 IC:zl-:: 4 F;!-:;O: 

E.xample 636 300 1C:1H: .. Cl f3N404 

::xa:nple 637 301 jC:1H:!FJ!-:404 

Exa:r.ple 638 302 C21H:1F:N40~ 

Example 639 303 C:=H: 1 f~~:30;: 

Exa::'.ple 640 304 C: 4 H:.;f;.N~04 

Exa:nple 641 305 IC::H:;Cl F;N:iO: 

Example 642 306 IC21Hz.:°Cl: F3N30z 

Exar.iple 643 307 IC:2H:1ClF,N:iO: 

Example E-14 308 IC21H:i B=F:.N30; 

E>:a:nple 645 309 IC: 1H:;B=f:.N:i0: 

Example 6~6 310 C:; H:.; F;.N;O~ 

::xa:nple 647 311 I c~ 1 H:: Br F~N:.O: 

Example E48 312 C::H:z F;Ji;,04 

E.xa:nple E~9 313 1c::H2~ f)::.O: 

Example 650 314. C::,H:~F:N~O~ 

::xarr.ple 651 315 1c:2Hz1f;N304S 

Exa!":lple 652 316 Cz:H:~F;N;,04 

Exa:c.ple 653 317 1::1H: ,.F~N;O~ 

::xa:nple 654 318 C: 1H:;F;,N;.O;, 

Example 655 319 ICz·H,·F·NiO· .. • • .J 4 

E.xa:nple 656 320 1:::H::F:NiO:z 

E:xample 657 321 IC:zH::F:J:40: 

::xa:.-.?le 658 322 1:-, H, · f ,~i ,02 . . -. . "' 

Sxa::.?le €59 32 3 ,C,·H·::"·.N·O· 
.. I °' o • .J -

::xar:-.ple 650 32 4 1:;:;H2.;F;?-:;04 

Exa:nple €61 325 ..... -. . . ~ lc .. H-· r.~; O· 

Exa:nple €62 326 1:::H:1F;~;.O~ 

::xa:n?le €63 327 1::~H:: F,:-:;04 

::xa::.ple 664 328 j=:~H: F:~~O: 

04.0 
I 

4.20.0 I 
424.0 

I 
440.0 I 
4 74. 0 I 
06.0 

I 
4 74. 0 

I 
4.20.0 

I 
424. 0 

I 
06.0 I 
420.0 I 
4.85.0 

I 
451. 0 I 
4.51. 0 I 
474..0 I 
4. 78. 0 I 
420.0 

I 
4. 74. 0 

I 
474. 0 

I 
4.84. 0 

I 
4.84.0 

I 
4. 9S. 0 I 
484..0 I 
450.0 

I 
4.36. 0 I 
4.63. 0 

I 
4.SLO 

I 
4 64. 0 

I 
4.42. 0 I 
422.0 

I 
4.31. 0 

I 
431. 0 

I 
4 31. 0 I 
4.;2. 0 

I 
462.0 I 
46LO 

I 
4. 90. 0 I 
490.0 I 
4. 50. 0 I 
4 62. 0 I 
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8.0 

6.0 

6.2 

4.5 

5 .1 

4.2 

6.0 

4. 3 

8.2 

12.2 

8. l 

13. 7 

15.l 

16. 6 

12.6 

14.5 

8. 4. 

13.5 

3.7 

7.2 

6.7 

4.2 

6.3 

2.4 

1. 9 

5.0 

2.5 

3.3 

4.5 

7.9 

6.5 

14. 2 

14.. 9 

13.6 

3.S 

15. 2 

16 .1 

13.6 

5. 4 

10.9 

2 6 JUN 2002 
PCT/US98/23254 

34 

29 

29 

20 

22 

19 

25 

21 

39 

56 

39 

57 

67 

74 

53 

61 

37 

57 

16 

30 

28 

17 

26 

11 

9 

22 

10 

l4 

20 

34 

30 

66 

69 

62 

16 

66 

66 

56 

24 

47 



WO 99125686 

::xa:nple 665 329 C:•:·H~~F Jll ~O .. 

Exa:nple 666 986 C27 H25 Cl 

::>:ample 667 1118 1:::28 H27 F3 

Exa::-.ple 668 1119 1.:22 H24 F3 

::xa:np le 669 1120 1c23 H26 F3 

Exa:np le 670 1121 :22 H23 F3 

Exa::-.p 1 e 671 1122 :20 H36 F3 

:::<a::'l::ile 672 1123 1:25 H23 B.:: 

:::<ample 673 1124 jC19 Hl9 F3 

Example 674 1133 1:23 H26 F3 

:::xa::'.pl e 675 1134 1:24 H28 F3 

::xa:nple 676 1135 1c22 H21 F3 

Example 677 1136 1c23 H24 F3 

E:-:arr.ple 678 1137 1:::22 H21 Br 

Exa::lple 679 1138 1:::24 H26 F3 

Exa:nple 680 1139 1c22 H24 F3 

Exa:r.ple 681 1140 1:21 H20 F3 

:::xa:nple 682 1141 1c2s H2~ F3 

Example 683 1142 1:::2s H'' _., F3 

::xa:nple 684 1143 1:::3S H3-l F3 

Exa!':lple 685 1144 1:::23 H26 F3 

Example 686 1145 1c23 H25 F3 

Example 687 1146 1:2a H2S F3 

Exa:r.ple 688 114 7 1:23 H25 F3 

::~:ample 669 1148 1.:2 7 H26 F3 

:::xa::lple 690 1161 1:22 H2-l F3 

Example 691 1162 1:::24 H2il F3 

Example 692 1163 1c22 H23 F4 

Exar..ple 693 1164 1:23 H26 F3 

:::xa:r.ple 694 1165 1c23 H2~ F3 

Exa::-.ple 695 1166 1:::22 H23 Br 

Exa:nple 696 1168 1:::17 Hl 7 Cl 

Exa:r.ple 697 1169 1.:2 0 H22 F3 

Example 698 1170 1:22 H22 F3 

Exa::-.ple 699 1286 1:2 6 H33 F3 

::xa:r.ple 700 1287 1c21 H20 F3 

Example 701 1288 1.:2 2 H'' ·-" F3 

::xa::-.ple 702 1298 1:::23 1-p • ,_ :i Br 

E:xa::-.ple 703 1299 1:24 H'~ -- F3 

Exa:nple 704 1300 1:23 H'~ 
·- 0 F3 

425.0 

F3 N3 02 516.0 

N4 03 52S 

N3 02 5 452 

N3 04 466 

N4 04 4 65 

N3 02 S04 

F3 N3 02 534 

N4 05 441 

N3 04 4 67 

N3 05 496 

N4 06 495 

N3 05 480 

F3 N3 04 529 

N3 02 446 

N3 02 I 420 

NS 06 496 

N3 02 4S6 

N3 02 456 

N3 04 I 618 

N3 04 466 

N4 06 511 

N3 03 512 

N4 03 4 63 

N3 02 462 

N3 04 452 

N3 03 464 

N3 03 454 

N3 03 450 

N3 04 4 64 

F3 N3 03 S13 

F3 NS 02 5 448 

NS 03 5 I 470 

NS 02 446 

N4 03 S07 

NS 06 496 

N3 04 452 

F3 N3 04 544 

N3 05 496 

N3 04 4 66 

254 

I 12.C 

I 1. 5 

I 21. s 

I 16. 9 

I 20.5 

I 16. e 

I 21. 0 

I 26. 6 

I 21. 3 

I 33.6 

I 34.8 

I 32.6 

I 36.6 

I 30. e 

I 32.7 

I 18.6 

I 20. 5 

I 22.S 

I 21. 6 

I 27.3 

I 25.S 

I 38.0 

I 38.3 

I 27.l 

I 22.4 

I 13.5 

I 16. 7 

I 15.8 

I 15. 7 

I 16. 3 

I 15.0 

I 6 Q• . -
I 1. 7• 

I 2. 3• 

I 25. 3• 

I 4. o• 

I 3. e· 

I 28. 4 

I 1. 4 

I 7.3 
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::xample 705 1301 C24 H28 F3 

:::xam?le 706 1302 C24 H28 F3 

::xa:nple 707 1303 C23 H25 Br 

::xample 708 1304 1c29 H30 F3 

::xample 709 1305 C26 H26 F3 

::xa:npl e 710 1306 1c24 H28 F3 

::xample 711 1307 :23 H26 F3 

::xample 712 1308 C23 li2 4 F3 

::xample 713 1309 C23 H25 F3 

::xample 714 1310 '"'?? ---- H24 F3 

::xa:nple 715 1311 1:22 H22 F3 

::xample 716 1312 1c21 f.21 F3 

Example 717 1313 C21 H21 Br 

::xa:r.ple 718 1314 1:19 H 15' F3 

Example 719 1315 1c20 H22 F3 

::xample 720 1316 1c22 H20 Cl 

::xample 721 1317 1c21 f.20 Cl 

Exarr.ple 722 1318 ic21 H20 Cl 

Example 723 1319 1c21 li20 Cl 

::xample 724 1320 1c21 li2 0 Br 

::xample 725 1390 1c26 H32 F3 

Example 726 1391 1c23 H26 F3 

::xample 727 1392 1c22 H23 Cl 

::xample 728 1393 1c23 H26 F3 

::xam;:ile 729 1394 1c22 H23 F3 

::xa::-.ple 730 1395 jC23 H24 F3 

::xarnple 731 1396 1c26 H26 F3 

::xample 732 1397 1c21 H20 Br2 

::xampl e 733 1398 1c22 H22 Cl2 

::xa:nple 734 1399 C22 H22 Cl2 

::xarnple 735 1400 1c22 H23 Cl 

::xarnple 736 1614 1c22 H21 F6 

::xa:nple 737 2050 1c20 li22 F3 

:.xample 738 2051 1c21 H23 F3 

+Yield o: TFA salt. 

EX~"Cli?les 739-748. 

N3 05 496 

N3 03 4 64 

F3 N3 04 544 

N3 o.:: 542 

N3 03 486 

N3 04 480 

N3 05 482 

N3 03 448 

I N3 04 592 

N3 04 452 

N3 04 450 

I N3 02 532 

F3 N3 02 484 

N4 04 s 457 

N3 03 HO 

F6 N3 02 508 

F3 N4 04 485 

F4 N3 02 458 

F4 N3 02 458 

F4 N3 02 502 

N3 02 476 

N3 02 04 

F3 N3 02 454 

?13 02 04 

N4 04 465 

N3 02 432 

N3 02 470 

F3 N3 02 562 

F3 N3 02 488 

F3 N3 02 488 

F3 N3 02 454 

N3 s 506.0 

~:3 02 s 426 

N4 02 ~21 

I 12.6 

I 24.5 

I 22.2 

I 28.6 

I 35. 4 

I 8. 1 

I 27.9 

I 5.~ 

I 24.0 

I 3. 4 

I 3. ~ 

18.1 

'17. 4 

16. 8 

13.6 

18.6 

17.0 

17.0 

17.6 

18.5 

16 .1 

20.0 

20. 0 

20.1 

18.4 

21. 4 

I 20. 4 

I 14.5 

I 10.8 

I 9. 4 

I 19.l 

I 24. 2 

I 6.0 

I 6.5 
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78 

Bl 

77 

51 

76 

67 

70 

60 

75 

66 

54 

47 

40 

88 

96 

30 

32 

The CO?":l?Ounds cf this invention we::e syr.thesi zed pursuant to r..ethods of 

5 E.-:a:nple 738 using the corres::io:1ding reactant respectively. ?reparative TLC, 
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if needed, afforded the desired material. 

su;.~arized in Table 9. 

Table 9 

Co:r.?ound I Molecular Forml!la 
No. 

Example 739 1650 C24 H28 F3 N3 02 

Exa~ple 740 1706 :::23 H?" -=> F3 N4 03 

Exam?le 741 1707 C22 H25 F3 N4 02 s 
Exa:nple 742 1708 :::23 H27 F3 N4 02 

Exa::-.flle 743 1709 C24 H29 f3 N4 02 

Example 744 1775 C22 H25 F3 N4 04 

E:xa~:>le 745 1776 :::22 H25 F3 N4 04 

E:xar:-.?le 746 1787 C24 H2S f3 N4 02 

E:xa:nple 747 1802 :::23 H27 f3 N4 04 

Exa::-.?le 748 1803 .::22 H25 f3 N4 03 

Example 749: P:epa:ation 

2 6 JUN 2002 
PCT/US98/23254 

The .ESI/MS data and yields are 

I ES I/MS I Yield 1'{1eld (~) 
m/e (::-.g} 

I 448.0 20.4 I 91 

I 463.2 3.7 11 

I 467. 0 10.3 29 

I 449.2 ll. 4 34 

I 463.2 15.2 I 44 

I 4 67. 2 S.2 26. 3 . 
I 467.2 E. 9 I 25. 4 

I 463.2 5.6 16.l 

I 481. 2 11. 7 32.5 

I 451. 2 ~.6 28.4 

o: (R)-3-[{N-(2-.Arnino-5-

t:ifluoromethoxybenzoyl)glycyl)amino]-l-(3-hyd.=oxy-4-

rnethoxybenzyl)pyrrolic:tine (CQ:npound No. 1896). 

To a mixtl!re of (R)-3-(N-{2-(tert-butoxycarbonylamino)-5-

( tri fluorometho~:y) ben:oyl) glycyl I aminopyrrolid1ne ( 0. 050 tr.r..ol), 3-hydroxy-

4-r:-.ethoxybenzaldehyde (0.060 mrnol), NaBH:.CN (0.15 mrnol), and r..ethanol (1.3 mL) 

was added acetic acid (0. 050 rnL). The reaction mixture was s::.irred at 60 °C 

for 8 h. The mixture was cooled to room tempera::.ure, loaded onto Varianr.1 SCX 

15 col\.:.m:l., and washed with CH:.OH (10 mLl. Product y,·as eluted off l!sing 2 N NH) in 

CHJOH (5 l':l.L) and concentrated. To the resdting material was added 4 N HCl in 

1, 4-dioxa:le and the solution was stirred ove:night at rcc:n tem?erature. 

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

trifluoromethoxybenzoyl)glycyl)amino]-l-(3-hyd:oxy-4-

20 l':'.e:ho:-:ybenzyl)pyrrolidine (Compound No. 1896) (9.l mg, 38~): The purity was 

deternined by R?LC/MS (93':); ESI/MS m/e 483 n·:·+H, C2:H;~F:.N~O!l. 

EX~'llples 750-757. 

'ihe corr.?o~nds of this invention we::e syn:r.esizecl purs1.;a:lt to r..ethods of 

25 Exa:r.ple 749 using the corres?onding reacta:-.t resFectively. Ti".e ESI/l-!S data and 

yields are surr~arized in Table 10. 
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Table 10 

Compound Molecular Formula 
No. 

::.xa:nple 7 50 1897 C22 H25 F3 N4 03 s 
E:xar..ple 751 1898 C23 H27 F3 N4 03 

Example 752 1899 C24 H29 F3 N4 03 

Example 753 1900 C22 H25 F3 N4 05 

::.xa:.lple 754 1901 C24 H29 F3 N4 03 

Exa:nple 755 1902 ::23 H25 F3 IH 04 

::.xar..ple 756 1915 C23 H27 F3 N4 05 

::,.:ample 757 1916 C22 H25 f3 N4 04 

Exa.~le 758: Preparation 

I 
I 
I 
I 
I 
I 
I 
I 
I 

of 

ES I/MS 

I m/e 

483 

465 

479 

463 

479 

479 

467.2 

4 67. 2 

2 6 JUN 2002 
PCT /US9S/23254 

Yield 'Yield{%) 
(mg) 

22.7 94. 1 

12.2 52.5 

14.4 60.2 

2.6 10.8 

14.5 60.6 

12.0 50.2 

2.5 6.7 

3.1 6.9 

(R)-3-[(N-(2-A.-nino-S-

5 (trifluorornethyl) ben::oyl) glycyl} amino) -1- ( 4-vinylbenzi•l) pyrrolidine 

(Cort?ound No. 1701). 

A mixture of (R)-3-((N-(2-ar.iino-5-

( trifluoromethyl) benzoyl) glycyl) amino] pyrrolidir.e ( 0. 050 rnmol}, 4-vinylbenzyl 

chloride ( 9. 9 mg, 0. 065 r.~-nol} , piperidinomethylpolystyrene ( 60 mg}, acetoni trile 

10 (1.0 mL) and chloroforrn (0.30 nL) was stirred at 50 °C for 12 h. The reaction 

mixture was cooled, loaded onto Varian111 SCX colt.:::-.n and washed with CH~OH (15 

mL). Product was eluted using 2 N NH;, in CH;.OH (5 r..L) and concentrated to afford 

(R)-3-((N-(2-amino-5-(trifluoromethyl}benzoyl)~lycyl)a~ino]-l-(4-

vinylbenzyllpyr:olidine (Compound No. 1701) (19.6 mg, 88'i:}: The purity was 

15 determined by R?LC/MS (92.:); ESI/MS m/e 547. 2 (M'+H, C:;.H~sClF;N40:). 

Exa.~les 759-762 

The compounds of this invention were synthesized pursuar.t 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 

sur.~arized in Table 11. 

Table ll 

Cor..?ound I Molecular Formula IESI/~S rn/elYield (mg) Yield ( t) 

No. 

Example 759 1702 jC22 H2S F3 N4 03 4 51. 2 I 5.3 24 

Example 7 60 1703 1c22 H23 F3 N4 04 465.2 I 5.0 22 

Example 761 1704 1c21 H23 F3 N4 03 437.2 I 20.9 96 

Example 762 1705 1:21 H21 Cl2 F3 N4 02 4S9.2 I 9.3 38 
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Example 763: Preparation of 
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(R)-3-[(N-(2-A.-CU.no-S-

(trifluoromethoxy)ben:oyl)glycyl)amino]-1-(2,4-d.ichlorobenzyl)pyrrolid.ine 

(Compound. No. 1905) • 

A r.-.ixture of (R)-3-((N-(2-amino-5-

(trifluoromethoxy)be~zoyl)glycyl)amino)pyrrolidine (0.050 In.'nOl) / 2,4-

clichlorobenzyl chloride ( 0. 060 rnrr:ol), piperidinomethylpolystyrene ( 60 mg), 

acetonitrile (0.8 rnL) and chloroform (0.5 mL) was stirred at 60 °C for 12 h. 

The reaction mixture was cooled, loaded onto Variant:-' sex colur.-_, and washed with 

10 50t. CHC1;/CH30H (10 mLl and CH:.OH (10 rnLl. Product was eluted using 2 N NH3 in 

CH30H (5 mL) and concentrated. To the resulting material was added 4 N HCl in 

l, 4-dioxane (2 r..L), and the solution was stirred overnight'at room tern;>erature. 

Concentration and preparative TLC afforded (RJ-3-({N-(2-amino-5-

(trifluoromethoxyJbenzoylJglycylJarnino)-1-(2,4-dichlorobenzyl)pyrrolidine 

15 (Compound No. 1905) (17.6rng, 70%): Thepu=itywasdeterminedbyRPLC/MS (93%); 

ESI/MS m/e SOS U·!'+H, C21 H:1Cl2F3N40j). 

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 surr~arized in Table 12. 

25 

Table 12 

Compound I Molecular Formula ESI/MS m/e,Yield (mg) Yield ( t) 
No. 

Example 764 1906 jC22 H23 F3 N4 05 481 9. 4 39.l 

Example 765 1907 C21 H23 F3 N4 04 453 7.5 33.2 

Example 766 1908 C22 H25 F3 N4 04 467 7.7 33.0 

Example 767 2180 C22 H24 Cl F3 N4 02 469 1. 3 26 

Example 768 2181 C23 H25 F3 N6 03 4 91 4.3 52 

Example 769 2182 1c19 H22 F3 N5 02 s 442 7.0 51 

Example 770 1909 C23 H25 F3 N4 03 463 8.7 37.c 

Example 771: Preparation of (R)-3-[{N-(2-Amino-S-

trifluorornethoxybenzoyl)glycyl}amino)-1-(2-a.r.Uno-4-chlorobe:izyl)pyrrolidine 

(Compound No. 1921). 

mixture of (R)-3-((N-(2-amino-5-

30 trifluoromethoxyben:oyl) glycyl) amino] pyrrolidine (0. 050 rr .. -:-.ol), 4-chloro-2-
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nitrobenzyl chloride (0.050 mrnol), piperidin~~ethylpolystyrene (60 mg), 

acetonitrile (1.0 rnL) and chloroform (0.7 rnL} was stirred ove:night at 50 •c. 
The reaction mixture was cooled, loaded onto Varian™ sex colum.1 and washed with 

SOS CHCl~/CH)OH (10 mL) and CH;.OH (10 mL). Product was eluted using 2 N NHj in 

5 CH 30H (5 rnL) and concentrated. To the resulting ~aterial was added ethanol (3 

r:1Ll and 10: Pd-C (15 mg), and the mixture was stirred unde:: H: at ::oom te:nperature 

for 1. 5 h. Fil tra ti on, concentration, a:-:d preparative TLC afforded (R) -3-

[ ( N- (2-amino-5-tri fluo::omethoxybenzoyl l glycyl J a~ino] -l- ( 2-a~ino-4-

chlorobenzyl)pyrrolidine (Co!':lpound No. 1921} (2.2 ng, 6?.}: The purity was 

10 dete.::rnined by R?LC/MS (8Hl; ESI/MS m/e 466.2 (~!°+H, C: 1 Hi;Cl:jN~Oj), 

15 

Example 772: Preparation of (R)-3-[{N-(2-Amino-S-

trifluoromethylbenzoyl)glycyl)a.rnino]-1-(4-brorno-2-fluorobenzyl)pyrrolidine 

(Corrpound No. 2120). 

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

trifluoro:nethylbenzoyl) glycyl) amino) pyr.rolidine (0. 050 mmol), 4-brorno-2-

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

was added NaBH;.CN (0.25 r.Jnol) in methanol (0.50 rr.L). The reaction mixture was 

stirred at 50 °C overnight. The :rni>:ture was cooled to room te::-.perature, loaded 

20 onto Varian TT' sex colurn."l, and washed with CH;OH (5 mL x 2). Product was eluted 

off using 2 N NH; in CHJOH (5 rnL) 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 VarianT:i sex colurrJ'I, and washed with CH)OH 

25 (5 mL x 2). Product was eluted off using 2 N NH,; in CH:.OH (5 mL) and concentrated. 

The resulting material was dissolved into ethyl acetate (0.5 ~L), loaded onto 

Varian™ Si colu~J'I, eluted off using ethyl acetate/methanol = 5:1 (6 mL), and 

concentrated to afford {R)-3-[{N-(2-amino-5-

trifluoro:nethylbenzoyl)glycyl}amino]-1-(4-brorno-2-fluorobenzyl)pyrrolidine 

30 (Com?ound No. 2120) (16.0 mg, 3H:): The purity was determined by RPLC/MS (99':) i 

ESI/MS m/e 517. 0 (M.+H, C:iH1 :SrFcN~Oz). 

Examples 773-793. 

The compounds of this invention were synthesized pursua:".t to methods of 

35 EXa::'.ple 772 using the corresponding reactant: respectively. The ESI/MS data and 

yi
1

elds a::e sumr.-.arized in Ta~le 13. 

Table 13 
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Corr.pound I t-:olecular Formula 
No. 

::xample 773 2083 1c22 H24 Br f3 N4 04 

E:xample 774 2084 C23 H27 F3 N4 05 

::xa:nple 775 2085 C22 H25 F3 N4 04 

::xa::lple 776 2086 C21 H22 Cl F3 N4 03 

::xample 777 2087 C23 H28 F3 NS 02 

::xample 778 2088 C25 H32 F3 NS 02 

C:xa:nple 779 2089 C21 H21 FS N4 02 

::xample 780 2090 f:27 H27 F3 N4 03 

E:xample 781 2118 1c21 H23 F3 N4 04 

::xa:nple 782 2119 C2l H23 F3 N4 04 

Example 783 2121 C22 H25 F3 N4. 04 

::xample 734 2122 C21 H21 Cl F4 N4 02 

::.xample 785 2123 1c22 H22 F3 NS 06 

Example 786 2124 C21 H21 Cl F3 N5 04 

Example 787 2125 1c22 H24 F3 NS 05 

Sxample 788 2126 1c22 H24 F3 NS 04 

Example 789 2137 C22 H24 Cl F3 N4 02 

Example 790 2138 1c26 H29 F3 N6 02 

::xample 791 2139 C20 H24 Cl F3 N6 02 

Example 792 2149 1c21 H22 F3 N5 05 

Example 793 2157 1c22 H25 F3 N4 03 

Ex a.":!? 1 e 794: Preparation 

I 

of 

ES I/MS 
rn/e 

545.2 

497.2 

4 67. 2 

471. 0 

464. 2 

492.2 

457.2 

513.2 

453.1 

453.l 

467.0 

472.9 

510.1 

500.1 

496.0 

480.1 

4 69. 2 

515.3 

473.2 

482.3 

451. 2 

2 6 JUN 2002 
PCT/US98/23254 

Yield Yield 
(mg) (d 
2.9 11 

5.1 21 

3.1 13 

4.6 20 

5.6 24 

5.9 24 

4. 5 20 

8.0 31 

2.7 12 

4.3 19 

1. 2 2 

13.1 28 

13. 1 51 

15.6 62 

16.0 65 

15.6 65 

2.6 11 

25.1 98 

25.0 98 

4. 9 34 

15.5 70 

(R)-3-[{N-(2-.Amino-5-

trifluoromethylbenzoyl)glycyl}amino]-1-(2,4-dirnethoxypyrir.~din-5-

5 ylmethyl)pyrrolid.ine (Compound No. 21?5). 

(R)-3-((N-(2-A:n.ino-5-trifluoromethylbenzoyl)glycyl)a:n.ino]pyrrolidine 

(17.2 rng, 0.04 rr.:nol) was dissolved in THF (1 rnL) and 2,4-dimethoxy-5-pyrimidine 

carboxaldehyde ( 6. 7 mg, 0. 04 mmol) was added follo·..:ed by sodium 

triaceto~:yborohydride ( 12. 7 Pg, 0. 06 mmol) and glacial acetic acid ( 2. 4 mg, 0. 04 

10 r.mol). The mixture was stirred at room temperature for 24 h and evaporated. 

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

NaOH solution ( 1 rnL). The organic phase was recovered and evaporated then treated 

1.-:ith 25~ trifluoroacetic acid in dichloromethane (1 rnL) for 1 ha': room te:nperature 

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

15 (2-amino-5-trifluoro~ethylbenzoyllglycyl)amino)-1-(2,4-dime:hoxypyriPidin-

5-ylmetr.yllpyrrolidine (Co~?ound No. 2175) (18.6 mg, 78'?;): The purity was 

determir.ed by RPLC/t-!S (98':); ESI/MS m/e 483 (M.+H, C: 1 H:$F~N;;Oil. 
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Examples 795-803. 
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The compounds of this invention were synthesized pursua:it to methods of 

Example 794 using the corresponding reacta:it respectively. The ESI/MS data and 

yields are summarized in Table 14. 

Table 14 

Compound I Molecular Formula I ESI/~:S Yield I 'x'ield 
No. r../ e (::lg) ( ~) 

Exa:nple 795 2165 1:::10 H21 F3 N6 02 I 411 2.0 27 

E:<arr.ple 796 2166 Cl8 H20 F3 NS 02 s 428 9.9 66 

Example 797 2167 C24 H25 F3 N6 02 4Bi 15.1 73 

Example 798 2169 C24 H29 F3 N4 02 463 . 1. 2 24 

Exarr.ple 799 2170 C26 H25 Cl F3 NS 02 520 6.0 40 

Exa:nple BOO 2171 Cl9 H23 F3 N6 02 I 425 16.8 88 

Example 801 2174 C23 H24 Br F3 N4 02 52 591 5.3 53 

Example 802 2178 C25 H28 F3 NS 04 516 S.4 62 

Example 803 2179 C25 H28 F3 NS 03 I S02 6.3 60 

Example 804: Preparation of (R)-1-(2-A.'U.ino-4,S-

10 rnethylenedioxybenzyl)-3-[{N-(2-amino-5-

trifluorornethylbenzoyl)glycyl}a.rnino]pyrrolidine (Cor:;?o~nd No. 2127). 

A r..ixture of (R)-3-({N-(2-arnino-S-

trifluoromethylbenzoyllglycyl}amino)-1-(4,S-methylenecioxy-2-

ni trobenzyl) pyrrolidine ( 30. S mg), 10~ Pd-activated carbone ( 6 r..g), and methanol 

15 (3 ~L) was stirred under a hydrogen atmosphere at roe~ temperature for 10 h. 

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

Solid phase extraction (Bor:d Elut,.11 SI, 20% methanol/AcOEt) afforded (R)-1-

(2-arnino-4, 5-methylenedioxybenzyl)-3- [ { N- (2-amino-5-

trifluoromethylbenzoyl) glycyl) amino] pyrrolidiM (Cor:-.pound No. 2127) (21. 9 mg, 

20 76~): The purity was dete::r:U.ned by RPLC/NS (95~); ESI/MS m/e 480.1 (J'w!°+H, 

C::HH F :.N ~O~) • 

Examples 805 and 806. 

The co:npounds of this invention were synthesized pursua:-it to r..ethods of 

25 Example 804 using the corresponding reactant res?ectively. The ESI/MS data and 

yields are sum.~arized in Table 15. 

Table 15 
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Cor::pounc! I Molecular For:::ula 
No. 

Example 805 2128 C22 H26 E'3 NS 03 

Exa::iple 806 2129 C22 H26 F3 NS 02 

ES I/MS 
rn/e 

466.0 

450.1 

2 6 JUN 2002 
PCTIVS981232S4 

Yield I Yield 
(mg) ( ~ ) 

8.6 I 30 

13.1 I 37 

Example 807: Preparation of (R)-l-(3-A.'t\ino-4-chlorobenzyl)-3-[{N-(2-

~":li.no-5-trifluoromethylbenzoyl)glycyl}a.~no]pyrrolidine (Co!':?ound No. 2132). 

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

trifluoromethylbenzoyll glycyl} amino] -1- ( 4-chloro-3-nitroben:yl) pyrrolidine 

(32. 6 mg), lOS Eld-activated carbone (8 mg), ethyl acetate (2. 7 mL) and methanol 

(0.3 mL) was stirred under a hydrogen atrr.osphere at room temperature for 15 h . . 
The Pd catalyst was filtered o:f, and the filtrate was concentra:ed. solid phase 

IO extraction ( Bor.d Elu: '™ SI, 20~ methanol/Aco::tl afforded (Rl -1- (3-amino-4-

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

15 

20 

trifluoro:nethylbenzoyl) glycyl} amino] pyrrolidine (Compound No. 2132) ( 10. 5 mg, 

34~): The purity was deterr:iined by RPLC/MS (84%); ESI/MS rn/e 470.2 (?-(+H, 

C21Hz3ClF3N~02) . 

Example 608: Preparation of (R)-1-(2-1'.mi.no-4,5-

rnethylened.ioxybenzyl)-3-[{N-(2-(te~t-butoxycarbonyla...U.no)-S­

trifl uoromethylbenzo::·l) glycyl} amino] pyrrolidine. 

To a mi>:ture of (R)-3-((N-(2-(tert-butoxycarbonylamino)-5-

trifluoromethylbenzoyl)glycyl}amino]pyrrolidine (0.150 mmol), 4,5-

methylenedioxy-2-ni trobenzaldehyde ( 0. 4 5 mmol), methanol ( 4. 5 rnL), and acetic 

acid ( O. 0 4 8 rnL) was added N aSii;CN ( 0. 7 5 mmol) in methanol ( 1 • 5 0 r..L) • The react ion 

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

temperature, loaded onto Varian~: sex column, and washed with CH30H. Product 

25 was eluted off using 2 N NH; in CH;OH a~d concentrated to afford (R)-3-[ (N­

(2- ( tert-buto~:ycarbonylam.ino) -5-trifluo:omethylbenzoyl) glycyl) amino] -1-

( 4, 5-methylenedioxy-2-ni trobenzyl J pyr rolidine. 

r..ixture of (R)-3-[{N-(2-(tert-butoxycarbonylamino)-5-

trifluoromethylbenzoyl)glycyl)amino]-l-(4,5-methylenedioxy-2-

30 nitrobenzyllpy:rolidine prepared above, 10~ Pd-activated carbone (22 mg), and 

methanol (3. O p,L) was stirred under a hy:!rogen atmosphere at room temperature 

overnight. The Pd ca:alyst was filtered off, and the filtrate was concentrated 

to afford (Rl-l-{2-amino-4,5-~ethylenedioxybenzyll-3-[(N-(2-(tert-

butoxycarbonyla~ino)-5-trifluoromethylbenzoyl)glycyl}amino]pyrrolidine 

2G2 
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(87.1 mg, quant.): A.ny remarkable by-prod~cts were not detected in TLC. 

(R)-1-(3-A.~ino-4-methoxybenzyl)-3-[(N-(2-(tert-butoxycarbonylamino)-

5-trifluoromethylbenzoyl)glycyl)a~ino)pyrrolidine ar.d (R)-1-(3-amino-4-

5 methylbenzyl)-3-[(N-(2-(terc-butoxycarbonylamino)-5-

trifluorc~ethylbenzoyllglycyl}amino]pyrrolidine were also synthesized pursu­

ant to me~hods of Exarr.ple 808 using the corresponding reactant respectively. 

(Rl-1-(3-A.~ino-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. 

(Rl-1-(3-amino-4-methylbenzyl)-3-[(N-(2-(tert-butoxycarbonylamino)-

15 

5-trifluoromethylbenzoyl)glycyl)amino)pyrrolidine: 97.2 rng, quant.; Any 

rerr.arkable by-products were not detected in TLC. 

Example 809: Preparation of (R)-1-(3-Amino-4-chlorobenzyl)-3-({N-(2-

(tert-butoxyoarbonylar.Uno)-S­

trifluoromethylbenzoyl)glycyl}amin~]pyrrolidine. 

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

trifluoromethylbenzoyl) glycyl J amino] py.rrolidine ( 0 .150 mmol), 4-chloro-3-

20 nitrobenzaldehyde (0.45 mrnol), methanol (4.5 rnL), and acetic acid (0.048 rnL) 

was added NaBH:,CN ( 0. 7 5 mmol) in methanol ( 1. 50 mL) . The reaction mixture was 

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

onto VarianTM sex colu::-.n, 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-trifluorornethylbenzoyl)glycyl)amino]-1-(4-chloro-3-

nitrobenzyl)pyrrolidir.e. 

mixture o: (R)-3-[[N-(2-(tert-butoxycarbonylamino)-5-

trifluorornethylbenzoyl)glycyl)a~~no)-1-(4-chloro-3-nitrobenzyl)pyrrolidine 

prepared above, 10~ Pd-activated carbone (22 mg), ethyl acetate (2.7 rnLl and 

30 methanol (0.3 mLl was stirred under a hydrogen atmosphere at room te~perature 

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

to afford (R)-1-(3-ar.Uno-4-chlorobenzyl)-3-[(N-(2-(tert­

butoxycarbonyla~ino)-5-trifluo.romethylbe~zoyl)glycyl)amino]pyrrolidine 

35 

(89.7 mg, quant.): A..""'ly .remarkable by-products were not detected in TLC. 

Example 810: Preparation of (R)-l-(3-A.-nino-4-hydroxybenzyl)3-[(N-(2-

A.~no-S-trifluorornethylben:oyl) glycyl} a."tl.ino] pyrrolidine (Cor:;>ound No. 2187) • 

A solution of (R) -1- ( 3-amino-4-hydroxybenzyl l -3- [ { N- (2- I tert-

263 
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butoxycarbonylarnino)-5-trifluoromethylbenzoyl)glycyl)amino]pyrrolidine (20 

mg), prepared pursuant to methods of Example 608, in 4 N HCl in dioxane (2.0 

mLI was stirrec! at room temperature overnight. A~ter the solution was 

concentrated, the residue was dissolved in methanol, loaded c~to Variann'scx 

5 colu::i.n, washed with CH;OH, and eluted off using 2 N NH;. in CH;.OH. Concentration 

and preparative TLC (SiO:, AcOEt/HeOH = 4: 1) affo=ded (.=?)-1- (3-amino-4-

hyd:oxybenzyl) 3-[ (N- (2-Amino-5-

trifluoromethylbenzoyl) glycyl I amir.o] pyrrolidine (Compound No. 2187) ( 9. 6 mg, 

59t.): The purity was deterrr.ined by RPLC/MS (66~); ESI/MS rn/e 452.3 (M"+H, 

10 C~1H:~F)N~O;). 

Ex a.mp le 811: Preparation of 

trifluoromethylbenzoyl) glycyl) a."nino) -1- ( 4-chloro-3-

(dimethyl~-nino) benzyl} pyrrolidine (Compound No. 2133), 

(R)-3-[(N-(2-Arnino-S-

15 To a rnixture of (R)-1- (3-amino-4-chlorobenzyl)-3- [ (N- (2- ( te.rt-

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

(44. 9 mg), methanol (0. 95 mL), acetic acid (0. 05 rnL), and 3n aqueous HCHO solution 

( 0 .15 rnL) was added Na:SH~CN ( 38 rng). The reaction mixtu::e was stirred at 50 °C 

overnight. The rnixtu::e 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 

cor..bined organic layers were dried and concentrated, anc! the residue was loaded 

onto Varianr. 1 sex colu::m and washed with CH:OH. Product was eluted off using 

2 N NH: in CH~OH 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 r.tixture was ac!justed. to pH 10 with 5 N aqueous NaOH solution and extracted 

with ethyl acetate (2 times). The combined extracts • .. :ere d::ied over Na2SO~, 

filtered, and evaporated. Preparative TLC (SiO:, 20~ MeOH/AcOEt) gave (R)-

3-[ (N- (2-amino-5-trifluoror.iethylbenzoyl) glycyl} amino]-1-( 4-chloro-3-

30 (dimethylamino)benzyl}pyrrolidine (Compound No. 2133). (10.9 mg, 28~): The 

purity was dete::::'lined by RPLC/MS (95~); ESI/MS m/e 498.3 (M"+H, C:;H:·ClF;N~O~) • 

Ex~"nples 812-814. 

The compounds of this invention were synthesized pursua:-.t to methods of 

35 Exa:nple 811 usin; the corresponding reactant respectively. The ESI/MS data and 

yields are surn.~arized in Table 16. 

Table 16 
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. -Compound I Mc •• · ~lar Formula 

I No. 

Exa:nple 812 2134 C:~HHFJN~O~ 

Example 813 2135 Cz~ H;1.f;N~O~ 

Example 814 2136 1c~~H~·:.F:.NsO: 

Example 815: Preparation of 

) 

ES I/MS I m/e 

508.4 

494. 4 

478. 4 

2 6 JUN 2002 
PCT/US98/232S4 

Yield I Yield 
(rngl (t-J 
19.0 I 50 

21. 8 50 

29. 2 69 

(RJ-3-[(N-(2-Jun.ino-S-

trifluorornethylbenzoyl)glycyl)a.'ni.no]-l-(3-methylamino-4-

5 hydroxybenzyl)pyrrolidine (Compound No. 2158). 

To a mixture of (Rl -1- ( 3-a:nino-4-hyc!roxybenzyl) -3- [ ( N- (2- ( tert-

butoxycarbonylarninoJ -5-trifluoromethylbenzoylJ glycyl J ar:U.no] pyrrolidine 

(27.3 mg, 0.049 mmol), 37f: HCHO solution (4.0 mg, 0.049 rr."':1.o!'J, acetic acid (0.10 

rnLJ and methanol (l.3 mL) was added NaBH;CN (9.2 r..g) in methanol (0.2 mL). The 

10 reaction mixture was stirred at 60 •c overnight. The mixture was cooled to room 

temperature, loaded o:-ito Varian Tl• SCX colt:r.'.n, anc washeC: with CH:.OH (5 mL x 2). 

Product was eluted off using 2 N NH; in CH;.OH (8 mL) a:1d concentrated. 

The resulting material was dissolved in ~ethanol (1 rnL) and 4 N HCl in 

dioxane (1.0 rnL) was added. The solution was stirred at room temperature for 

15 3 h. After the solution was concentrated, the residue was dissolved in methanol 

(1 t:\L), loaded onto Varian TM sex column, washed with CH;OH (5 mL x 2), and eluted 

off using 2 N NH:: in CH:,OH (8 mLJ. Concentration and preparative TLC (SiO:) 

afforded ( RJ -3- ( (!·:- ( 2-a!l'ino-5-tri fluoromethylbenzoyl) glycyl) amino] -1- ( 3-

methylamino-4-hydroxybenzyl)pyrrolidine (Compou:1d No. 2158) (4.3 mg, 1%): The 

, 20 purity was determined by RPLC/MS (7H); ESI/MS m/e 480. 3 (M"+H, C::H:.;F~N~O:.). 

25 

Example 816: Preparation of (RJ-1-(3-Acetyla..rnino-4-rnethoxybenzyl)-3-

[ ( N- (2-a.rn.ino-5-trifluorornethyl.benzoyl) glycyl.} a.-:U.no] pyrro1id.ine (Co::tpound No. 

2152) . 

To a solution of (R)-1-(3-amino-4-rnethoxybenzyll-3-((N-(2-(tert­

butoxycarbonyla~ino)-5-trifluoromethylbenzoyllglycyl}amino]pyrrolidine 

(50.5 ~g)in pyridine (1 mL) was added acetic a:1hydride (1 rnLI. The reaction 

mixture was stirred at room temperature overnigh:. and r..ethanol was added. The 

mixture was evaporated, and l N NaOH solutio~ was added. The mixture was 

30 e~:tracted with ethyl acetate and the organic layer \..'as concentrated. Preparative 

TLC gave (Rl-1-(3-acetylamino-4-methoxybenzyl)-3-((N-(2-(tert-

bu:oxycarbonyla:ninoJ-5-trifluoromethylbenzoyl)glycylJa~ino]pyrrolidine. 

The resulting (Rl-1-(3-acetylamino-4-methoxybenzyll-3-((N-(2-(tert-
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butoxycarbonylamino)-5-trifluoromethylbenz,yl)glycylJamino]pyrrolidine was 

dissolved in so• 6 N hydrochloric acid in dioxane and the solution was stirred 

at room te:nperature for 2 h. The mixture was adjusted to pH 10 with 5 M NaOH 

solution, and extracted with ethyl acetate. The organic laye: was evaporated 

5 and preparative TLC (SiO~, A:OEt/MeOH = <:l) afforded (Rl-1-(3-acetylamino-

4-methoxybenzyl l -3- [ ( N- ( 2-amino-5-

IO 

15 

trifluoro:nethylbenzoyl l glycyl J arnino] pyrrolidine (Com?ound No. 2152) (3.7 mg, 

St): The purity was determined by RPLC/MS (100':); ESI/MS m/e 508.3 (M'+H, 

Cz~HzaFlN~O~ l . 

Ex~'tlples 817-819. 

The compounds of this invention were synthesized pllrsua:-.t to methods of 

Exa~ple 616 using the corres?onding reactants respectively. The ESI/MS data 

and yields are summarized in Table 17. 

Table 17 

Compound I Molecular Formula 
I 

ES I/MS Yield Yield 
No. rn/e (mg) (~) 

Example 817 2150 C23H25ClF3N503 512.3 3.8 9 

Example 818 2151 C24H26F3N505 522.2 3.1 8 

Example 819 2153 jC24H28F3NS03 492. 3 4.3 10 

Example 820: Preparation of (R)-3-[(N-(2-A.'ni.no-S-

,20 trifluoro:nethylbenzoyl)glycyl)aminoJ-1-(benz[d]oxazol-5-yl)pyrrolidine 

(Compound No. 2189). 

A solution of (Rl -1-(3-amino-4-hydroxybenzyl)-3-[ (N- (2- ( tert-

butoxycarbonylamino) -5-tri fluorornethylbenzoyl) glycyl I amino] pyrrolidine ( 20 

mg), p.l:'epared pursuant to methods of Example 808, in Tiff (2 mL) was treated with 

25 triethyl orthoformate (0. 020 nL, ~. 3 eq) and pyridiniump-toluenesulphonate (1. 2 

mg, 0.4 eql. The reaction r.~xture was stirred overnight uncle= reflux. After 

cooling to .l:'oorn temperature, the r.U.xture was concentrated. The residue was 

dissolved in AcOEt, loaded onto BondElutn1 Si column, eluted off using ethyl 

acetate/methanol = 4/1, and concentrated. 

30 The resulting material was dissolved into AcOEt (1.5 ~L), and 4 N HCl 

in dioxane (0.5 mL) was added . ..The solution was stir:ed at room temperature 

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

AcOEt. The extract was concentrated and purified by FTLC (SiO;, AcOEt/MeOH = 

2GG 
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4:1) to afford (Rl-3-((N-(2-amino-5-trifluorome~hylbenzoyllglycyl)amino]-l­

(benz[d)oxazol-5-yl)pyrrolidine (Compound No. 2189) (0.5 mg, 3~): The purity 

was determined by RPLC/MS (97i); ESI/MS r../e 462.3 (M.+H, Cz:~:!F:.N~O;,). 

Example 821: Preparation of (R)-3-((N-(2-Amino-S-

trifluorornethylbenzoyl)glycyl}ar.U.no]-1-(benzo[c]thiadiazol-S-yl)pyrrolidine 

(Compound No. 2183). 

To a mixture of 5- ( hyd.:-oxyrnethyl l ber.zo [ c] thiadiazole ( 8. 3 mg, O. 050 mmol), 

(piperidinomethyllpolystyre~e (86 mg), and chloroform (1 rnL) was added 

10 rnethanesulfonyl chloride (0. 0042 mL) and the mixture was stirred at room 

tern?erature for 1.5 h. Acetonitrile (1 rr.L) and (Rl-3-((N-(2-(tert-

butoxycarbonylarnino)-5-trifluoromethylbenzoyl)glycyl)amiho]pyrrolidine 

(0.060 m.~ol) was added and the reaction mixture was stirred at 50 'c for 3 h. 

After cooling to room temperature, phenyl isocya!"late (30 mg) was added, and the 

15 mixture was stirred at room temperature for 1 h, loaded onto Varian-r.: sex column 

and washed with CH 30H (5 rnL) and CHCl; (5 rnL). Product was el~=ed using 2 N NH~ 

in CH)OH (3 mL) and co!"lcentrated. 

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

1 H chlorotrirnethylsilane and 1 M phenol in dichlorornethane (1 mL) was added. 

20 The solution was stirred at room tem?erature for 5 h, loaded onto Va::iann; SCY. 

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

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

(Rl-3-((N-(2-amino-5-trifluoromethylbenzoyl)glycyl)amino]-1-

(benzo[c]thiadiazol-5-yl)pyrrolidine (Com?ound No. 2183) (11.5 mg, 48t): The 

25 purity was determined by R?LC/MS (86't.); ESI/MS rn/e 479.2 (t-f+H, C:1H:1F:iN60:Sl. 

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

fuluorenylmethoxycarbonyl)pj•rrolidin-3-yl) carbamoylmethyl} a.."":'.inomethyl)-3-

methoxyphenyloxymethyl-polystyrene. 

30 To a solution of (R)-1-(9-fuluorenylme:thoxycarbonyl)-3-glycylarnino-

pyrrolicline hydrochloride (4.38 g, 10 ~.:nol) in DMF (65 mL) were added acetic 

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

(~ethoxy?henyloxymethyl)-polystyrene (1 r.~ol/g, 200 gl. 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 9). 

Examples 822-912: General Procedure for Solid-Phase Synthesis of 3-

Am.inopyrrolidines. 

2G7 
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To a mixture of the corresponding acid (1.6.mmol), HBTU (1.6 rr.':101), and 

DMf ( 6 rnL) was added diisopropylethylamine (3. 6 tn.'1\ol l, and the rni:-:ture was shaken 

for 2 min. 4-[(N-Cl-(S-fuluorenylrnethoxycarbonyl)pyrrolidin-3-

yl I carba:noylmetr.yl I aminor..ethyl) -3-methoxyphenylo:<yrnetr.yl-polys ty.rene ( 4 oo mg, 

5 O. 4 rnrnol) was added and the mixture was shaken for l h a:i.d filtered, The .resin 

was .rinsed with DMF and CH!Cl:, and dried. 

10 

A mixture of the resulting resin, pipe.ridine ( 3. 2 r:tL), and DMF (12. a rnL) 

was shaken for 10 min and filtered. The resin was washed with DMF and CH~Clz, 

and dried. 

To the dry .resin ( 0. 05 m.'1'.ol) was added a rr.h:ture o: ?:aBH (o.::..c) l ( 0. 25 mmol), 

AcOH (0.025 mL) and DMF (l rnL). The corresponding aldehyde (2.5 r.mol) was added, 

and the mixture was shaken for 2 h, then filtered and washed with CH30H, 10% 

diisopropylethylamine in DM:', DMF, CH2Cl~, and CH;OH. ;., mi>:tu::e of the resin, 

water (0.050 mLl, and trifluoroacetic acid (0.95 rnL) was shaken for 1 hand 

15 filtered. The resin was washed with CHiCl~ a:-id CH,.OH. The filtrate and washings 

were combined and concentrated. The crude material was loaded onto Varian,,.1 sex 

column and washed with CH~OH (15 mL). Product was eluted using 2 N NH:. in CH30H 

(SmL) andconcer:trated. PreparativeTLCorHPLC, ifneeded, affordedthedesi.red 

material. The ESI/MS data and yields are sumrna::ized in Table 18. 

20 
Table 18 

Cor.:?ound I Molecular Formula JESI/~S m/e,Yield (r..g) Yield ( ~) 
No. 

Ex.ample 822 1805 C21 H21 Br F3 N3 02 S 516 I 13.3 76 

Example 823 1806 C22 H24 F3 N3 03 s 4 68 I 12.6 81 

E:xa:nple 624 1807 C22 H24 F3 N3 04 s 4 64 I 13.7 83 

Example 825 1808 C22 H24 F3 N3 04 s 434 I 14.9 91 

Example 826 1809 C2l H22 F3 N3 03 s 454 I 12.9 84 

E.x:a:nple 827 1810 C22 H22 F3 N3 04 s 452 I 12.s 79 

Example 628 1811 C24 H26 F3 N3 02 s 478 I 12.S 79 

Example 829 1812 C22 H24 F3 N3 02 52 464 I 5.3 32 

E:xa:nple 830 1813 :::23 H26 F3 N3 02 s 466 I 12.6 81 

Example 631 1814 C23 H24 F3 N3 03 s 4SO I 9.7 59 

Example 832 1815 C23 H26 F3 N3 02 s 466 12.7 80 

E:xa:nple 833 1816 C24 H26 F3 N3 02 s 4 so 14.4 88 

Example 8 34 1817 :::2s H30 F3 N3 02 s 4 94 14 .1 84 

Exa~ple 835 1818 C2l H22 Br F2 N3 03 .;32 I 13. 4 82 

Exa:nple 836 lSH ::22 H25 F2 N3 04 04 I ll. 7 79 
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E.xa:nple 837 1820 C22 H25 F2 N3 05 

::xample 838 1821 C22 H25 F2 N3 05 

Exa:nple 839 1822 C2 l H23 F2 N3 04 

::xample 840 1623 ·:22 H23 F2 N3 05 

:::xample 841 1624 :::24 H27 F2 N3 03 

::xam?le 842 1625 C22 H25 F2 N3 03 s 

E:xa:nple 843 1626 C23 H27 F2 N3 03 

::xample 844 1827 C23 H25 F2 N3 04 

::xample 84.5 1828 C23 H27 F2 N3 03 

::xarnple 84.6 1829 C24 H29 F2 N3 03 

Example 80 1630 C24 H29 F2 N3 03 

Example 848 1831 C22 H28 Br N3 03 

Example 649 1832 C23 H3l N3 04. 

Example 850 1833 C23 H31 N3 05 

Example 851 1834 .:23 H31 N3 05 

::xample 852 1835 1c22 H29 N3 04 

Example 853 1836 C23 H29 N3 05 

Example 854 1837 C25 H33 N3 03 

Example 855 1838 C23 H31 N3 03 s 

E:xample 856 1839 C24 H33 N3 03 

E:xarnple 857 1840 C24 H31 N3 04 

E:xample 858 1841 jC24 H33 N3 03 

Example 859 164.2 C25 H35 N3 03 

::xample 860 184.3 C25 H35 N3 03 

Example 861 1844 C26 H37 N3 03 

Example 862 184.5 C31 H37 Br N4 02 

Example 863 1846 C23 H28 F3 N3 02 s 

Example 664 1847 C25 H31 F2 N3 03 

Example 665 1848 C27 H2S N3 04 

Example 8 66 1849 C29 H31 N3 02 

::xa:r.ple 867 1650 C28 H31 N3 02 

Example 868 1851 C28 H3l N3 02 

::xample 8 69 1652 1c2B H29 N3 03 

Exa:nple 670 1853 C27 H29 N3 06 s 

~xample 871 1654 C29 H3l N3 04 s 

Example 672 1855 C28 H3l N3 04 s 

::xa:nple 673 1856 ::2e wn ,.,_ N3 04 s 

Example 674 1857 :::2e H2S N3 05 s 

Example 675 1656 :::20 H22 Br2 N4 02 

E:-:a:nple 876 1659 :::21 H2S Br N4 03 
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E:xample 677 1860 C21 H25 

::xa:r.ple 878 1861 C21 H25 

::xa:nple 879 1862 C20 H23 

E:>:ample e00 1863 :21 H23 

::xample 661 1864 C21 H25 

Example 882 1865 :22 H25 

E:xa:nple 893 1866 :23 H29 

Example 684 1867 C23 H29 

E:xample 885 1868 C24 H3l 

::xarnple 886 1869 C20 H22 

Example 887 1870 C21 H25 

::xar:\ple 888 1871 C21 H25 

Example 889 1872 C21 H25 

Example 890 1873 :20 H23 

::xample 891 1874 C21 H23 

Example 692 1875 C23 H27 

::xa:nple 893 1876 C21 H25 

Example 694 1877 C22 H27 

Example 895 1878 C22 H25 

Example 896 1879 C23 H29 

Example 897 1880 C23 H2S 

Example 698 1881 C24 H31 

Example 899 1882 C20 H22 

Example 900 1883 C21 H25 

Example 901 1884 C21 H25 

E:xample 902 1885 C21 H25 

Example 903 1886 C20 H23 

::xample 904 1887 C21 H23 

Example 905 1888 1c23 H27 

E:xample 906 1889 C21 H25 

Example 907 1890 C22 H27 

Example 908 1891 C22 H25 

Example 909 1892 C22 H27 

::xa:nple 910 1893 C23 H29 

E:xample 911 1894 C23 H29 

Example 912 1895 1c24 H31 

*Yield o! TFA salt. 

Reference Example 

Br N4 04 477 

Br N4 04 07 

Br N4 03 447 

B.:::- N4 04 05 

Br N4 02 s 477 

B:: ~·. ... 03 473 

B:: N4 02 472 

Br N4 02 03 

Br N4 02 487 

Br I N4 02 557 

I N4 03 509 

I N4 04 525 

I N4 04 525 

I N4 03 495 

I N4 04 523 

I N4 02 519 

I N4 02 525 

I N4 02 507 

I N4 03 521 

I N4 02 521 

I N4 02 521 

I N4 02 535 

Br NS 04 476 

NS OS 428 

NS 06 444 

NS 06 444 

N5 05 414 

NS 06 442 

NS 04 438 

NS 04 s 444 

NS 04 426 

NS 05 440 

NS 04 4.26 

NS 04 440 

NS 04 HO 

NS 04 455 

7: Preparation 
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A solution of dl-prolinamide hydrochloride (2. 5 g, 21. S mmol) in CH:.CN 

(35 rnLl was treated with Et~ (7.45 rnL) and 4-chlorobe~zyl chloride (3.88 9, 

24.1 ~.:noll. The reaction mixture was stirred at 70 °c for 4 hand then at 25 

5 •c for 16 h. The resulting mixture was diluted with CH~Cl: (20 r..:.i and was washed 

with water(3 x 30 mL). The organic phase was dried (MgSO~) and concentrated. 

Chromatography (SiOi, H CH)OH-CH1Cl:l afforded 2-carbamoyl-1- (4-

chlorobenzyl) pyrrolidine (5.21 g, 8le). 

10 Reference Exa.'t'lple 8: Preparation of 2-(A.."tl.inornethyl)-1-(4-

chlorobenzyl)pyrrolid.ine. 

2-carbarnoyl-1-(4-chlorobenzyl)pyrrolidine was dissolved in lM BH3-THF 

(9.4 mL) and heated to 70 °c. After 16 hand 25 h, additional 0.5 equiv. of 

lM BH:.-THF were added. After 40 h, l 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 rnL) 

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 solutio~ and extracted 

with CH~Cl: (4 x 15 rnL). Chromatography (SiO:, 8:1:1 !PrOH-H:O-NH40H) afforded 

2-(aminomethyl)-1-(4-chlorobenzyl)pyrrolidine (l.21 g, 86e). 

20 

Optically active (S)-2-(aminomethyl)-l- (4-chlorobenzyl l pyrrolidine and 

(R)-2- (arninomethyl) -1- (4-chlorobenzyl l pyrrolidine were also prepared pursuant 

to the above method using the corresponding reactant respectively. 

(S)-2-(a~inomethyl)-l-(4-chlorobenzyl)pyrrolidine: :H NMR (CDCl;, 400 

25 MHz) o 1.40-1.80 (m, 5 H), 1.80-1.95 (m, 1 H), 2.12-2.21 (m, l H), 2.48-2.65 

30 

(m, l Hl, 2.66-2.78 (m, 2 Hl, 2.85-2.95 (m, l H), 3.26 (d, J == 13.2 Hz, 1 H), 

3.93 (d, J = 13.2 Hz, 1 H}, 7.20-7.40 (m, 4 H). 

(R)-2-(a~~nomethyl}-l-(4-chlorobenzyl)pyrrolidine sho~ed the same 1H 

NMR with that of (S)-isorner. 

Example 913: Preparation of 2-( (N-hen::oylleucyl) a.minomethyl }-1- (4-

chloroben:yl) pyrrolid.ine (Co::;>ound No. 344). 

A solution of 2-(amir.ornethyl)-1-(4-chlorobenzyllpyrrolidine (22.5 mg, 

0.10 rnmoll and dl-benzoylleucine (0.12 rnr:'.oll in CHCl~ (1 mL) ~as treated with 

35 EDCI (23 mg), H03t (16. 2 mgl and EtlN ( 15. 2 µL), and s:.irrec at 25 •c for 16 

h. The reactio~ mixture was diluted with CH2Cl:.- (0.5 mL), washed with 2 N aqueous 

NaOH solution (2 x O.i5 rnL), dried by filtration through a F7FE me~~rane and 

concentrated to a!ford 2-((N-benzoylleucyl)a~:nomethyll-1-(4-
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chlorobenzyl)pyrrolidine (compound No. 344) (74 IJ'lg, quant) : The purity was 

determined by RPLC/MS (85%); ESI/MS rn/e 442 (M'+H, c~~H~~ClN;O=l. 

Examples 914-935. 

Tr.e compounds of this invention were syntr.esized pursuant to r..ethods of 

E;)<:a:n?le 913 using the corresponding reactant .respectively. Ch::omatog::aphy, if 

needed, (H?LC-C1s1 CH3CU/H20/7fA) afforded the desired r.:aterial as the TfA salt. 

The ESI/r:s data and yields are sum:narized in Table 19 a:i.d compound No. 339 and 

340 showed the following 1H ~MR spectra respectively. 

Table 19 

Compound I Molecular formula IESI/MS m/elYield (mg) Yield (~) 

No. 

E:xample 914 330 C21 H24 Cl N3 02 386 I 75• quant 

Example 915 331 C22 H26 Cl N3 02 400 I 44 .. 70 

Example 916 332 C24 H30 Cl N3 05 476 I 57 quant 

Example 917 333 C20 H23 Cl N4 02 367 40 quant 

Example 918 334 C22 H26 Cl N3 02 400 68 quant 

Example 919 335 C21 H23 Cl N4 04 431 I 73 quant 

Example 920 336 C22 H23 Cl F3 N3 02 454 I 75 quant 

::xample 921 337 C22 H26 Cl N3 02 400 68 quant 

Example 922 338 C22 H'' -0 Cl N3 02 400 70 quant 

Exa:nple 923 341 C22 H26 Cl N3 02 400 I so· quant 

Example 924 342 C22 H26 Cl N3 02 400 I 68 quant 

Exa:nple 925 343 C24 H30 Cl N3 02 428 I 63 c;uant 

::xample 926 345 C23 H27 Cl N2 02 399 I 68• quant 

Example 927 346 C23 H26 Cl F N2 03 433 51 quant 

Example 928 347 C24 H29 Cl N2 02 413 I 47 quant 

Example 929 34 8 C23 H27 Cl N2 02 399 I 26 quant 

Example 930 349 C2l H25 Cl N2 03 s 421 42 quant 

::xample 931 350 C26 H33 Cl N2 03 457 I 12.4 54 

Exa:nple 932 351 C22 H26 Cl N3 03 416 I 34 81 

Example 933 352 1c22 H25 Cl2 N3 03 450 51 quant 

•Yield of TFA salt. 

15 Example 934. Compou:i.d No. 339: 82~; 'H N~!R (CDC1 3 ) o 1.52-1.iS(m, 4 H), 

1.84-1.95 (m, 1 H), 2.10-2.20 (m, 1 Hl, 2.67-2.78 (m, 1 Hl, 2.so-2.s~ (m, 1 Hl, 

3.10-3.20 (m, 1 H), 3.25 (c, ._7 = 13.l Hz, 1 H), 3.50-3.60 (r.., 1 H), 3.89 (d, 
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J= 13.l Hz, l HI, 4.28-4.20 (m, 2 HJ, 7.00-7.05 Cm, l HJ, 7.12-7.29 (m, 4 HI, 

7.51 (t, J= 7.8 Hz, 1 HI, 7.74 (d, J= 7.8 Hz, 1 HJ, 7.99 (d, J= 7.8 Hz, l 

HJ, 6.10-6.27 (m, 2 HI. 

Exam::ile 935. Compound No. 340: 66 ~; 1H N~!R (CDCl;.) o l. 55-1. 73 (m, 4 HI, 

5 1.86-1.97 (r.i, l H), 2.12-2.21 (m, l H), 2.67-2.76 (m, l H), 2.86-2.93 (r:i, l H), 

3.14-3.21 (m, 1 H), 3.27 (d, .J = 13.1 Hz, 1 Hl, 3.52-3.59 (m, 1 HJ, 3.89 (d, 

J= 13.1 Hz, 1 Hl, 4.09-4.21 (m, 2 Hl, 7.00-7.07 (m, 1 Hl, 7.12-7.30 (m, 4 HI, 

7.50 (t, J = 7.8 Hz, 1 H), 7.73 (d, J = '7.8 Hz, 1 H), 8.01 (d, J = 7.8 Hz, 1 

HI, 8.10-8.25 (m, 2 Hl. 

10 

~eference Example 9: !?reparation of 3-(Arninomethyl)-1-(4-

chloroben:yl)pyrrolid.ine. 

To a mixture of 4-carboxy-1-(4-chlorobenzyl)py:rolidin-2-one (5.05 g, 

20 r..mol), EDCI (2.85 g, 22 mmol), HOBt (2.97 g, 22 rr.r..ol) and dichloromethane 

15 ( 100 mL) was added 0. 5 M ammonia in dioxane ( 60 mL, 30 mmol l. The reaction mixture 

20 

was stirred at room temperature for 15 h a~d washed with 2N HCl (3 times) and 

2 N NaOH aqueous solution ( 100 mL x 4 l. The o:ganic layer was dried over anhydrous 

magnesium sulfate, filtered, and concentrated to afford 3-carbamoyl-1- (4-

chlorobenzyll pyrrolidin-2-one (1.49 g) as a colorless solid. 

To a solution of 3-carbamoyl-1-(4-chlorobenzyllpyrrolidin-2-one (1.45 

g) in THF (15 rnLl was added 1.0 N BE; in THF (25 mL). The reaction mixture was 

stirred at 65 °C for 15 h. After cooling to room temperature, the solvent was 

re:::oved 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 roon temperature for 1 h. 2 

25 N NaOH aqueous solution (100 mL) was added and the mixture was extracted with 

AcO~t (50 mL x 3). The combined organic layers were dried over K2CO;, filtered 

and concentrated. Column chromatography (SiO:, 15~ CH;.OH-5~ Et:.N in CH2Cl2l 

afforded 3- (aminomethyl) -1- (4-chlo::obenzyl) pyrrolidine ( 860 mg, 19?.) as a 

colorless oil. 

30 
Reference Example 10: Preparation of 1-(4-Chlorobenzyl)-3-

{ (glycyl~"l'.ino)rnethyl)pyrrolid.ine. 

A r.Uxture of 3- ( aminomethyl) -1- ( 4-chlorobenzyl) pyr roliciine ( 6 60 rng, 3 · 8 

mrr.ol}, Et;N (5.7 mmol), N-tert-butoxycarbonylglycine (704 mg), EDCI (594 mg), 

35 HO.St (673 mg), and dichloromethane {20 mL) was stirred at room temperature for 

15 h. Dichloromethane (50 r..1) was added and the sol~cion was washed with 2 N 

NaOH solution (50 mL x 21, d:ied over anhydrous sodi~~ sulfate, filtered, and 

concentrated to a f fo:d 3- ( ( N- ( terc-bu toxycarbo:1yl) glycyl I a::iinornethyl J -1- ( 4-
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To a solution cf 3- ( ( N- ( tert-but:oxycarbonyl) glycyl J a:ninol":'.ethyl J -1-

( 4-chlorobenzyl) pyrrolidine (804 mg, 2.11 r:unol) in methanol (10 mL) was added 

4 N HCl in dioxane (5 r:\L). The solution was stirred at roor:\ temperature 'for 

5 3. 5 h. The react:ion mixture was concentrated and l N NaOH solution (20 rnL) was 

added. The mixture was extracted with dichloro~ethane (20 ~L x 3), and the 

corrbined extracts were dried ever sodium sulfate and concentrated to give desired 

1- ( 4-chlorobenzyl) -3- ( (glycylamino) methyl} pyrrolidine (599 rng, 100~) : The 

purity was determined by RPLC/MS (100~); ESI/MS m/e 282.2 (M'+H, CuH~·:,ClN 30). 

10 

Example 936: !?reparation of 3-[(N-(3-

Trifluoromethylbenzoyl)glycyl)aminomethyl]-1-(4-chlorobenzyl)pyrrolidine 

(Compound No. 1463). 

A solution of 3-(trifluoromethyl)benzoyl chloride (0.058 r.unol) in 

15 dichloromethane ( 0. 2 rnL) was added to a mixture of 1- ( 4-chlor'!benzyl) -3-

( (glycylamino) methyl I pyrrolidine ( 0. 050 tr.mol) and piperidinomethylpolystyrene 

(60 mg) in chloroform (0.2 mL) and dichloror:\ethane (1 rnLl. After the reaction 

mixture was stirred at room temperature for 2. 5 h, methanol (0. 30 mL) was added 

and the mixture was stirred at room temperature for 1 h. The reactio~ mixture 

20 was loaded onto Variani-:1 sex column, and washed with CH:.OH (15 m!..J. Product was 

eluted off using 2 N NH~ in CH;,OH (5 mL) and concentrated to afford (3- [ (N­

(3-trifluoromethylbenzoyl) glycyl) aminomethyl J-l- (4-chlorobenzyl)pyrrolidine 

(Compound No. 1463) (22.4 mg, 9n): The purity was determined by RPLC/MS (9n); 

ES I/MS m/e 454. 2 (M'+H, C::H;;ClF;.N;O:). 

25 

30 

Examples 937-944. 

The compounds of this invention were synthesized pursuant to r::ethods of 

Example 936 using the corresponding reactant respectively. The ESI/MS data and 

yields are summarized in Table 20. 

Table 20 

Com?ound I Molecular Formula IESI/MS m/e,Yield (I':'g) Yield ( ~) 

No. 

::xa:nple 937 1464 C22 H23 Cl F3 N3 03 470.0 I 21. 0 89 

Example 938 1465 C23 H22 Cl F6 N3 02 522.0 24.5 94 

Example 939 1466 C21 H23 Br Cl N3 02 466.0 20.8 90 

Example 940 1467 C21 H23 Cl2 N3 02 420.0 19.6 93 
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Example 941 1468 C21 H23 

Example 942 1469 C22 H22 

Example 943 1470 C21 H22 

Example 944 1471 C21 H22 

Exa.'tlple 945: 

Cl N4 04 

Cl F4 N3 02 

Cl3 N3 02 

Cl F2 N3 02 

Preparation 

431. 2 

4 72: 0 

456.0 

422.0 

of 

19.5 

21. 8 

.22.1 

20.9 
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91 

92 

97 

99 

3-[{N-(2-A.":1.ino-4,5-

difluorobenzoyl)glycyl)aminomethyl]-l-(4-chlorobenzyl)pyrrolidine (Compound 

No. 1506). 

A solution of 1- ( 4-chlorobenzyl l -3- ( (glycylamino) methyl) py.::rolidine 

(0.050 mmol) in CHCl~ (1.35 mL) and tert-butanol (0.05 mL) was treated with 

2-a:nino-4,5-difluorobenzoic acid (0.060 ~.moll, diisopr??Ylcarbodiimide (0.060 

mrnol), and HOBt (0.060 Il"~rnol). The reaction oixture was stirred at room 

temperature for 19 h. The mixture was loaded onto Variant:1 SCX column, and washed 

10 with CH;.OH/CHCl~ 1:1 (10 mL) and CH.;OH (10 mL). Product was eluted off using 

2 N NH~ in CH;OH (5 mL) and concentrated to afford 3-[{ll-(2-amino-4,5-

difluorobenzoyllglycyl)aminomethyl]-l-(4-chlorobenzyl)pyrrolidine (Compo~nd 

No. 1506) (22. 0 mg, qua:-it): The purity was determined by RPLC/t-:s (92%); ESI/MS 

m/e 437 (C~1H:;ClF2N40~). 

15 

20 

25 

Exa.'tlples 946-952. 

The compounds of this invention were synthesized pursua:-it to methods of 

Example 945 using the corresponding reactant respectively. The ESI/MS data and 

yields are su~r.arized in Table 21. 

Table 21 

Corn?ound I Molecular Formula ESI/MS m/e,Yield (mg) Yield (%) 
No. 

Example 946 1506 1c21 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 tl3 02 462 26.5 quant 

Example 949 1510 C21 H24 Cl I N4 02 527 22.0 84 

Exa:nple 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 

Reference Ex<l:t;'le 11: Preparation of 1- (4-Chlorobenzyl) nipecotic acid. 

4-Chlorobenzyl chloride ( 6. 42 9, 39. 9 mrnol) and 1Pr?NEt (7. 74 g, 4 0. 0 mmol) 
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were added to a solution of ethyl nipecotate (6.29 g, 40.0 m;~ol} in CH;.CN (15 

mL). The reaction mixture was stirred at 10 •c for 1. 5 h. The solvent was removed 

under reduced pressure. Saturated aqueous UaHCO; (50 mL) was added to the residue 

and the mixture was extracted with EtOAc (100 rnL). The organic phase was washed 

5 with saturated aqueous NaHCO_. and brine, and dried over Na~so,. The solvent was 

re::ioved under reduced pressure to afford ethyl 1- (4-chlorobenzyl) nipecotate as 

a red yellow oil ( 11. 025 g I 97. as) used without further puri fica ti on. The purity 

was determined by RPLC/MS (97.i:); ESI/MS rn/e 382.2 (M'+H, C 1 ~H;!ClNO:l. 

A solution of LiOH (1.66 gl in H:O (25 mLl was added to the solution of 

10 ethyl 1- (4-chlorobenzyll nipecotate in THF (60 mLl and CH;.OH (20 r::L). The reaction 

r.i.ixture was stirred at room temperature for 15 h. The solvent was removed under 

reduced· pressure to afford an amorphous solid which was .pu:-ified by column 

ch:-omatography (SiO:, SOt: CH;.OH-CH:Cl:l to yield 1- (4-chlo:-obenzyll nipecotic acid 

(9.75 g, 98.2~) as a pale yellow amorphous solid. The purity was determined 

15 by RPLC/MS (>95i); ESI/MS m/e 254. 0 (M.+H, C1jH 11 ClNO:). 

Reference Exa.~le 12: Preparation of 1- (4-Chlorobenzyl)-3-{ (tert­

hutoxycarbonyl) amino}piperidine. 

A solution of 1-(4-chlorobenzyllnipecotic acid (7.06 g, 27.8 mmol) in 

20 :BuOH (500 rnL) was treated with Et:N (3.38 g) and activated 3 Araolecular sieves 

(30 g). Diphenylphosphoryl azide (8. 58 g) was added, and the reaction rnixt1·re 

was warmed at reflux for 18 h. The mixture was cooled ar:d the solvent was ref. ·: 

fo: 18 h. The mixture was cooled and the solvent was remove ur.der vacuum. •r.1e 

residue was dissolved in EtOAc (500 mL), and the organic phase was washed with 

25 saturated aqueous NaHCO; (2 x 100 rnL) and brine (50 raL), dried (Na:S04), and 

concentrated in vacuo. Chromatography (SiO:, 25~ EtOAc-hexane) afforded 1-

( 4-chlorobenzyl) -3- ( ( tert-butoxycarbonyl) amino l piperidine ( 2. 95 g, 32. 6%) as 

a white crystalline solid: 1H NMR (CDCl~, 300 MHZ) ol.4-1.75 (br, 4 Hl, 2.2-2.1 

(br, 4 H), 3.5 (br, 2 Ji), 3.8 (br, 1 H), 7.3 (br, ~ H); The purity was determined 

30 by RPLC/MS (>99:); ESI/MS ra/e 269.2 (M"+H-56, C:1H:~ClN:O::). 

Reference Example 13: Preparation of 3-A.':'.ino-1-(4-

chlorobenzyl)piperidine. 

A solution of 1-(4-chlorobenzyl)-3-( (tert-

35 bu:oxyca:bonyl)amino)piperidine (2.55 g, 7.85 r.1.":'.ol) in CH:OH (25 mL) \..'as treated 

with 1 N HCl-Et:O (50 l':\Ll. The reaction raixture was stirred a:. 25 •c for 15 h. 

The solvent was rer..oved under reduced pressure to affo:d 3-a::iino-1- (4-

chlorobenzyl )piperidine dihydrochloride as an ar::orphous solid. (2.49 g, quant) · 

27G 



5 

WO 99125686 
2 6 JUN 2002 

PCT/US98/232S4 

The purity was determined by R?LC/MS (>95t l,; ESI/MS rn/e 225. 2 (M 0 +H, C12H12CHI:). 

Example 953: Preparation of 1-(4-Chlorobenzyl)-3-[(N-(3-

methylbenzoyl)glycyl)~-n.i.no]piperidine (Compound No. 355). 

N-(3-Methylbenzoyllglycine (10.6 mg, 0.055 mrnol), EDCI (10.5 mg) and 

1-hydcoxybenzotriazole hydrate (7. 4 mg) were added to a solution of 1- (4-

chlo.::obenzyl) -3-arninopiperidine dihydrochloride (14. 9 r::g, 0. 050 mmol J and Et;N 

(15.2 mg) in CHCl;, (2.5 rnL). The reaction mixture was stirred at 25 •c for 16 

h, washed with 2 N aqueous NaOH (2 rnL x 2) and brine (l rnL). After filtration 

10 through PTfE rne::\brane filter, the solvent was re~oved under reduced pressure 

15 

20 

to afford 1-(4-chlorobenzyll-3-[{N-(3-rnethylbe~zoyl)glycyl)arnino)piperidine 

(compoundNo. 355) asapaleyellowoil (17.4mg, 87:): Thepuritywasdeterrnined 

by RPLC/MS (97t); ESI/MS m/e 400.0 (M•+H, C:~H:.;ClN.,O~). 

Examples 954-982. 

The corr.pounds of this invention were synthesized pursuant to methods of 

Example 953 using the corresponding reactant respectively. The ESI/MS data and 

yields are summarized in Table 22 and compound No. 358 showed the following 1H 

NMR spectra. 

Table 22 

Co::ipoundl Molecular Formula ESI/MS m/elYield (mg) Yield {"~) 

No. 

C:xa::iple 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 

::xample 957 359 C22 H26 Cl N3 02 400 8.9 17 

Example 958 360 C22 H25 Cl N4 04 445 25.6 quant 

E:xample 959 361 C23 H27 Cl N2 02 399 15.5 29 

E:xa:nple 960 362 C24 H29 Cl N2 03 <29 12.4 58 

E:xample 961 363 C21 H25 Cl N2 02 s 405 I 22.2 quant 

::xa:nple 962 364 C24 H29 Cl N2 04 445 20. 7 93 

::xa:nple 963 365 C24 H29 Cl N2 02 413 15.6 75 

Exa:nple 964 366 C23 H'~ -t> Cl F N2 03 03 21. 6 100 

::.xa::-.ple ~65 367 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.~ 60 

Example 968 370 C26 H33 Cl N2 03 < 57 15.9 54 
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Exa:nple 969 371 C25 H31 Cl N2 03 

Exa:r.ple 970 372 C21 H25 Cl N2 03 s 

Exar..ple 971 373 C23 H28 Cl N3 02 

Example 972 374 C24 H30 Cl N3 03 

Example 973 375 C23 H27 Cl2 N3 02 

E:xa:nple 974 376 C24 H30 Cl N3 03 

Exa:nple 975 377 C25 H31 Cl2 N3 02 

Exa:nple 976 378 C27 H33 Cl F N3 02 

:::xar..ple 977 379 C25 H30 Cl N3 03 

Exar::ple 978 380 C24 H30 Cl N3 02 

Example 979 381 C21 H26 Cl N3 03 s 
Exa:nple 980 382 C22 H26 Cl N3 03 

Exa:nple 981 383 C22 H25 Cl2 N3 03 

443 19.6 . 
421 23. 0 

414 19.1 

444 18.6 

448 18.0 

444 19.6 

476 20. 7 

486 23.S 

456 33.3 

428 9.8 

06 10.3 

416 24. 4 

450 27.5 
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84 

quant 

92 

84 

80 

88 

87 

98 

quant 

46 

47 

quant 

quant 

Example 982. Cor..pound No. 358: 88~; 1H NM;l. (CDCl;,) o 1.53-l.75(m, 4 H), 

2.12-2.20 (m, 1 Hl, 2.37-2.50 (m, 2 H), 2.53-2.61 (m, 1 H), 3.3:-3.50 (m, 2 H), 

2.53-2.61 (m, 1 H), 3.38-3.50 (m, 2 H), 4.06-4.20 (m, 3 H), 7.lC-7.13 (m, l H), 

5 7.18-7.30 (m, 4 Hl, 7.59 (t, J= 7.8 Hz, 1 H), 7.79 (d, J = 7.E Hz, 1 H), 8.01 

(d, J = 7.8 Hz, 1 H), 8.11 (s, 1 H). 

IO 

Reference Exa.-:;ple 14: Preparation of l-ben:;:-1-4- [ {N- ( t:ert-

butoxycarbonyl)glycyl)amino]piperidine. 

A solution of 4-amino-1-benzylpiperidine (3.80 g, 20 m.":'.:::l) in CH~Cl: (40 

mLl was treated with N- ( ::ert-butoxycarbonyl) glycine ( 3. 4 a g I 20 r.:.-:ol), EDCI ( 4. 02 

g, 21 rr.mol) and HOBt (2.83 g, 21 m.rnol). Aft:e.r.the reaction mixture was stirred 

at roo:n te:npe.rature for 12 h, 2 N NaOH solution (20 mL) was added. The organic 

layer was se~arated, and the aqueous laye= was extracted with ~ichloromethane 

15 (20 mL x 2). The corr~ined organic layers were washed with wa:er (20 rnL) and 

20 

brine (20 rnL), dried over anhydrous sodiur.i sulfate, filtered, a:-.d concentrated. 

Colu:nn chromatography (SiO;, ethyl acetate/MeOH/Et;N = 85/12/3) afforded l­

benzyl-4-(N- ( tert-butoxycarbonyl) glycyl) ar.Unopiperidine (6.5S g, 95~). 

Reference Exa::iple 15: Prepa:ation of 1-(4-C~lorobenzyl)-4-

(glycylamino) piperidine. · 

To a .solution o! l-be~:yl-4-(N-(tert-

butoxycarbonyllglycylJarninopiperidine (6.59 gl in methanol (SO rnL) was added 

4 ~ HCl in dioxane (19 mLl. The solution was stirred at roo~ temperature for 

25 2 h. The reaction mixture was concentrated and 2 N aqueous ~!~H sol~tion (20 
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mL) was added. The mixture was extracted with dichloro::iethane (40 rnL x 3), and 

the combined extracts were dried over anhydrous sodium Sl!lfate and concentrated. 

Column chromatography (SiO:, AcOEt/MeOH/Et;.N = 85/12/3) gave 1- (4-

chlorober.zyl)-4-(glycylarnino)piperidine (3.91 g, 83~): 1 • 
H NMR (CDCl~, 400 MHz) 

5 d 1.47-1.59 (rn, 2 H), 1.59 (br, 2 HJ, 1.76-1.96 (m, 2 HI, 2.10-2.19 (m, 2 HJ, 

2.75-2.87 (m, 2 HJ, 3.29 (s, 2 H), 3.50 (s, 2 HJ, 3.65-3.89 (rn, 1 HJ, 7.15-

7.23 (rn, 1 H), 7.23-7.33 (rn, 5 H). 

O::her 4-acylamino-1-benzylpiperidines were also synthesized pursuant to 

10 methods of Reference Example 13 and H using the corresponding reactant 

respectively. 

15 

. 
4-(~-alar.ylarnir.o)-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). 

EXa.'tlple 983: Preparation of 4-(N-benzoylqlycyl)amino-l-

benzylpiperidine (Co~ound No. 386). 

A solution of benzoyl chloride (0.060 rnmol) in chloroform (0.4 mLJ was 

added to a solution of 1-(4-chlorobenzyl)-4-(glycyla::iino)piperidine (0.0SO 

20 mmol) and triethylarnine ( 0. 070 mmol) in chloroforr:i ( 1. 0 mL) • After the reaction 

mixture was agitated at room temperature for 2.5 h, (aminomethyl)polystyrene 

resin (1.04 mrnol/g, 50 mg, 50 mmol) was added and the mixture was agitated at. 

roo;:i temperature for 12 h. The reaction mixture was filtered a:-:d the resin was 

washed with dichloromethane (0. 5 rnL). The filtrate and washing were combined, 

25 dichloro~ethane ( 4 rnL) was added, and the solution was washed with 2 N aqueous 

NaOH solution (0.5 m1l to give 4-(N-benzoylglycyl)a~ino-l-benzylpiperidine 

(compound No. 386) (11.3 mg, 64%): The purity was deterr..ined by RPLC/MS (94 t); 

ESI/MS r../e 352.0 (M.+H, C~ 1H:sN30z). 

30 

35 

Examples 984-1034. 

The compounds of this invention were synthesized pursuanc to methods of 

Example ~S3 using the corresponding reactant respectively. The ESI/NS data and 

yields are sum.~arized in Table 23. 

Table 23 
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Compound I Molecular Formula 
No. 

:::xample 984 384 C22 H26 Cl N3 02 

:::xa:':'lple 985 385 C21 H23 Cl N4 04 

Exa:r.ple 996 387 C25 H27 N3 02 

Example 987 388 C21 H24 ti 4 04 

::xa:::ple 998 389 C23 H27 N3 04 

E:xample 989 390 :::22 H24 F3 N3 02 

Example 990 391 C22 H23 F4 N3 02 

::xa:r.ple 991 392 1c22 H?• _ .. f3 N3 03 

Exa:::ple 992 393 C21 H24 Br N3 02 

Example 993 394 C21 H24 Cl N3 02 

Example 994 395 C21 H24 Br N3 02 

::xa:r.ple 995 396 C21 H23 F2 N3 02 

Example: 996 397 C21 H23 Cl2 N3 02 

Exa!'l'.ple 997 398 C22 H27 N3 02 

E:xa::.ple 996 399 1:::26 H29 N3 02 

Example 999 400 1c22 H26 N4 04 

Example ,1000 401 C24 H29 N3 04 

Exa::iple 1001 402 C23 H26 F3 N3 02 

Example 1002 403 C23 H25 F4 N3 02 

Example 1003 404 1c23 H26 F3 N3 03 

Exa:r.ple 1004 405 C22 H26 Br N3 02 

Example 1005 406 C22 H26 Cl N3 02 

Exa:nple 1006 407 C22 H26 Br N3 02 

Exa:nple 1007 406 1:22 H25 F2 N3 02 

Example 1008 409 1:::22 f.25 Cl2 N3 02 

Example 1009 410 C25 H33 N3 02 

Example 1010 411 C29 H35 N3 02 

Example 1011 412 1:::25 H32 N4 04 

Exa:r.ple 1012 413 1c21 H35 N3 04 

::xample 1013 414 1:::26 H32 F3 N3 02 

Example 1014 415 C26 H31 F4 N3 02 

Example 1015 416 1c26 H~' ~- F3 N3 03 

::xa:nple 1016 417 1:::25 H~' ~- Br N3 02 

Exa::'.ple 1017 418 1:::2s H32 Cl N3 02 

C::Xa::'.ple 1018 419 1:::25 H32 Br N3 02 

Example 1019 420 1c25 H3l F2 N3 02 

Example 1020 421 1c2s H31 Cl2 N3 02 

Example 1021 4.22 1c2s H33 N3 02 
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IESI/M~ m/elYield (mg) Yield (~) 

I 400 I 60.C quant 

431 58.7 91 

402.5 15.5 77 

397.0 16. 2 62 

410.0 16. 2 79 

420.0 17.4 63 

438.0 18.4 84 

436.0 17.l 79 

430.0 18.0 84 

386.0 16. 4 85 

430.0 17.2 80 

388.0 15 .1 78 

420.0 11. i 56 

366.0 13.l 72 

416. 0 15.B 76 

411. 0 17.4 85 

424.0 16. 9 80 

434. 0 17.7 82 

452.0 18.6 82 

450.0 17.B 79 

444. 0 I 17.9 81 

400.0 15.5 78 

444.0 17.6 80 

402. 0 15.6 78 

434.0 17.6 Bl 

408. 0 16. 2 79 

458.5 18.6 82 

453.0 19.4 86 

466. 0 19. s 85 

476.0 20.2 es 

494. 0 20. 5 83 

492.0 19. 5 79 

456.0 19.l 79 

442.0 17.i 80 

4:6.0 20. 3 83 

4H.0 18.6 84 

476.0 19 . .; 81 

40S. 0 14. 4 71 
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Exa:n?le 1022 423 C29 H35 N3 02 458.0 

Exam? le 1023 424 C25 H32 N4 04 453.0 

Example 1024 425 C27 H35 N3 04 466.0 

::xample 1025 426 C26 H32 F3 N3 02 476.0 

::xample 1026 427 C26 H31 F4 tl3 02 494.0 

::xa::1ple 1027 428 C26 H32 F3 N3 03 492. 0 

::xa:r.ple 1028 429 C25 H32 Br N3 02 486.0 

Exar:-.ple 1029 430 C25 H32 Cl N3 02 442. 0 

Example 1030 431 C25 H32 Br N3 02 486.0 

Example 1031 432 C25 H31 F2 N3 02 444.0 

Example 1032 433 C25 H31 Cl2 N3 02 476.0 

::xample 1033 1016 C22 H23 Cl F3 N3 02 4 54 

Example 1034 1017 C21 H24 Cl N3 02 356 

*Yield of TFA salt. 

Reference Exa.-nple 16: Preparation 

chlorobenzyl)piperidine. 

of 

16.4 

18.l 

16.4 

17.3 

18.8 

18.4 

17.9 

15.7 

17.7 

16.6 

18.7 

32.5• 

55.2· 
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72 

80 

70 

73 

76 

75 

74 

71 

73 

75 

78 

53 

quant 

3-Carbamoyl-1-(4-

A solution of nipecotamide (6.40 g, 50 mmol) in CH;CN (150 rnL) and ethanol 

(20 mL) was treated with Et~N (7. 0 mL, 50 mrnol) and 4-chlorobenzyl chloride (8. 05 

g, 50 rr.mol). The reaction mixture was stirred at 50 °C for 16 h. Afte= cooling 

to room temperature, saturated aqueous NaHCO~ (50 mL) and water (150 rnL) was 

added to the reaction mixture. The mixture was extracted with ethyl acetate 

10 (150 rnL >: 3) and the combined o=ganic layers were washed with brine, dried (Na:,oS04 ) 

and concentrated to give a pale red solid. The cn:de solid was washed with ether 

(100 mL) to afford 3-carbarnoyl-1-(4-chlorobenzyl)piperidine (6.98 g, 54t). 

Reference EXa.'Tlple 17: Preparation of 3-(.Aminornethyl)-1-(4-

15 chlorobenzyl)piperidine. 

3-Carbamoyl-1- (4-chlorobenzyl) piperidine ( 3. 80 g, 15 nunol) was dis­

solved in THF (30 mL) and 1 M BH;,-THF (9.4 mL) was added to the solution. The 

reaction mixture was stirred at 70 •c for 15 h. After the mixture was cooled 

to 0 •c, 2 H aqueous HCl solution (50 mLJ was added and the mixture was stirred 

20 at room temperature for additional 3 h, basicified with 4 N aqueous NaOH solution, 

a:-.d extracted \./ith ethyl acetate (100 mL x 3). The combined extracts we:e washed 

with brine, dried over anhydrous Na2S04, filtered and conce:1trated. Column 

chromatography (SiO~, ethyl acetate/EcOH/Et:N = 80/15/5) afforded 3-

(arninomethyl)-l- (4-chlorobe:1zyl) piperidine (2.05 g, 55~): :H NMR (CDCll, 400 

MH:l t5 1.00-1.09 (m, 1 H), 1.50-1.87 (rn, 7 HI, 1.97-2.06 (m, 1 H), 2.65-2.'17 
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(m, 2 HJ, 3.16-3.26 (rn, 2 HJ, 3.32 (s, 2 HJ, 3.40. (d, J = 13.3 Hz, 1 H), 3,49 

(d, J = 13. 3 Hz, l Hl, 7. 22-7. 33 (rn, 5 Hl. 

Example 1035: Preparation of 3-( (N-Ben:oylglycyl) arn.ino}rnethyl-1-(4-

5 chlorobenzyl)piperidine (Compound No. 434). 

A solution of benzoyl chloride (0.060 nunol) in chloroform (0.4 mL) was 

added to a solution of 3- (aminornethyl J -1- ( 4-chlorobenzyl) piperidine ( o. 050 

rnrr.olJ and triethylamine (0.070mmol) in chloroforr:1 {1.0r:iL). After the reaction 

mixture was agitated at room temperature for 2.5 h, Caminomethyl)polystyrene 

10 resin (1.04 ~.mol/g, 50 mg, 50 mr:ioll was added and the r.~xture was agitated at 

room temperature for 12 h. The reaction rr.ixture was filtered a:id the resin was . 
washed with dichloromethane (0. 5 mL). The filtrate and washir.g were combined, 

dichloror:lethane ( 4 mL) was added, and the solution was washed with 2 N aqueous 

NaOH soll.:tion (0. 5 rnL) to give 3-( (N-benzoylglycyl) arr:ino)rnethyl-1- (4-

15 chlorobenzyl)piperidine (compound No. 434) (H.7 rng, 74~): The purity was 

deterr..ined by R?LC/MS (9H); ESI/MS m/e i:oo (t-t"+H, C:1Hz,;ClN;;O:l. 

Examples 1036-1058. 

The compounds of this invention were sytlthesized pursuant to methods of 

20 Example 1035 using the corresponding reactant respectively. The ESI/MS data 

and yields are summarized in Table 24. 

Table 24 

Compound I Molecular Formula ESI/MS m/e,Yield (mg) Yield ( t,) 
No. 

Example 1036 435 1c26 H2B Cl N3 02 450 16. 0 71 

Example 1037 436 C22 H25 Cl N4 04 445 18.S 85 

Example 1038 437 C24 H28 Cl NJ 04 458 18 .2 79 

Example 1039 438 C23 H25 Cl F3 N3 02 468 I 19.0 Bl 

:::xa:nple 1040 439 C23 H24 Cl F4 N3 02 486 I 20.2 83 

Example 1041 440 C23 H25 Cl FJ N3 03 484 18.S 78 

Example 1042 441 C22 H25 Br Cl N3 02 478 I 19. 2 80 

Exa:nple 1043 442 C22 H25 Cl2 N3 02 434 17. 3 BO 

Example 1044 443 C22 H25 Br Cl N3 02 478 I 18. e 79 

Example 10-15 444 C22 H24 Cl F2 N3 02 436 I 16. 7 77 

Example 1046 445 C22 H24 Cl3 NJ 02 468 17.9 76 

:::xa:nple 1047 44 6 1c23 H28 Cl NJ 02 414 14.6 71 

Example 1048 447 C27 H30 Cl NJ 02 464 I 17.0 7J 
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E:xa:n?l e 1049 448 C23 H27 

Example 1050 449 C25 H30 

E:xa::1?le 1051 450 C24 H27 

Example 1052 451 C24 H26 

E:xample 1053 452 C24 H27 

Exarr.ple 1054 453 C23 H27 

E:xa:nple 1055 454 C23 H27 

Example 1056 455 C23 H27 

Exar.ipl e 1057 456 C23 H26 

Example 1058 457 C:23 H26 

Ref ere nee Example 

chlorobenzyl)piperid.ine. 

Cl N4 04 

Cl N3 04 

Cl F3 N3 02 

Cl F4 N3 02 

Cl F3 N3 03 

Br Cl N3 02 

Cl2 N3 02 

Br Cl N3 02 

Cl F2 N3 02 

Cl3 N3 02 

18: Preparation 

459 

472 I 
482 I 
500 I 
498 I 
492 I 
448 

492 

450 I 
482 I 

of 

19.5 

17.l 

19. 4 

18.2 

18.8 

19.4 

16.5 

19.3 

17.l 

16.S 
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85 

72 

81 

73 

76 

79 

74 

78 

76 

70 

4-{A."t\inomethyl)-1-(4-

A solution of 4- (amino::iethyl) piperidine (i. 00 g, 61. 3 r:":::ol) in CH;CN (100 

5 rnL) was treated sequentially with K:CO; ( 3. 02 gl anc 4-chlorobenzyl chloride ( 3, 52 

g, 21.8 r..:r.ol). The reaction mixture was heated to 60 'c for 16 h, cooled to 

25 •c and concentrated. The residue was partitioned between CH2Cl 2 (75 mL) and 

water (50 r:iL), and was washed with water (2 x 50 r:1L) and brine (1 x 50 r.\L). The 

organic phase was dried (MgSO~) and concentrated. Chromatography (SiO:, 4! 

10 H20-!P rOH) afforded 4- ( a:ninomethyl) -1- ( 4-chlorobenzyl) piperidine ( 3. 58 g, 69%) • 

Exa:nple 1059: Preparation of 4-( (N-Ben::oylglycyl) amino }methyl-1- (4-

chlorobenzyl) piperidine (Cor::pound No. 458). 

A solution of 4- (arnino::"Lethyl)-1- ( 4-chlorcbenzyl) piperidine (50 mg, 0. 21 

15 rnrnol) in CH:Cl: (1 mL) was treated with hippuric acid (38 mg, 0.21 mr:iol), EDCI 

(48 mg, 0.24 rnrnol), HOBt (31 mg, 0.23 mmol) and Et3N (38 µL, 0.27 mmol). The 

reaction mixture was stirred for 16 hat 25 'c, diluted with 1 t:IL of CH;;Cl:, washed 

with 2 N aqueous NaOH solution (2 x 0. 75 mL), dded (Mg SO~) and concentrated. 

Chromato;raphy (Si02 , 6 to St CH~OH/CHiCl: gradient elution) afforded·4-( (N-

20 benzoylglycyl) ar.iino} r:iethyl-l- ( 4-chlorobenzyl) piperic!ine ( co::-.?ound No. 458) 

which was treated with TFA to give a TFA salt(lOS r:ig, 97t): The purity was 

deterr..ined by R?LC/MS (85~); ESI/MS m/e 400 (~!°+H, C::H~;ClN:.O:) • 

25 

EXL"llples 1060-1086. 

The compounds of this invention were synt::esized pursua:-:t to r:.ethods of 

Exa~ple 1059 using the corresponding reactant :espectively. The ESI/MS data 

and yields are summarized in Table 25. 
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Table 25 

Co:npound I Molecular Formula 
~o. 

::xample 1060 459 C23 H28 Cl N3 02 

Exa::-.ple 1061 460 C23 H28 Cl N3 02 

::xample 1062 461 C23 H25 Cl F3 N3 02 

Exa:nple 1063 462 C23 H28 Cl N3 02 

::.xample 1064 463 C23 H28 Cl N3 02 

Exa:nple 1065 464 C25 H32 Cl N3 05 

Example 1066 465 C21 H 25 Cl N4 02 

Example 1067 466 C22 H25 Cl N4 04 

Example 1068 557 C23 H28 Cl N3 02 

::.xample 1069 558 C23 H 28 Cl N3 02 

Exa::-.ple 1070 618 .::25 H32 Cl N3 02 

::.xample 1071 686 C26 H34 Cl N3 02 

Exa::-.ple 1072 749 C34. H37 Cl N4. 02 

Example 1073 750 C24. H30 Cl N3 03 

Example 1074 840 1c24 H29 Cl N2 02 

Example 1075 84.1 1c23 H27 Cl N2 02 

::.xample 1076 84.2 C23 H26 Cl2 N2 92 

Exa:nple 1077 843 C25 H31 Cl N2 02 

Example 1078 844 C24. H29 Cl N2 02 

::.xa:nple 1079 845 C24 H29 Cl N2 04 s 

Exa::iple 1080 846 C29 H31 Cl N2 03 

Example 1081 847 C24 H28 Cl F N2 03 

Example 1082 848 C25 H31 Cl N2 02 

Exa:::ple 1083 849 C25 H31 Cl N2 04 

Example 1084 850 C22 H27 Cl N2 03 s 

::.xa::-.ple 1085 873 C:20 H28 Cl N3 02 

Example 1086 87 4. 1c23 H27 Cl2 K3 03 

*Yield of TFA salt. 

IESI/MS m/e,Yield 

414 I 86• 

414 55 

4 68 65 

414 61 

414 54 

490 56 

401 38 

445 15 

414 •SB• 

414 55 

442 58 

456 62 

569 7.2· 

444 4. 7• 

413 52• 

359 52 

4.33 55 

427 58 

413 56 

477 62 

491 43 

447 I 54. 

4.27 I 47 

459 55 

435 46 

378 44.8 

4 64 51 
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(r:\g) I Yield ( ~) 

78 

quant 

quant 

quant 

quant 

quant 

96 

34 

66 

quant 

quant 

quant 

18 

14 

58 

quant 

quant 

quant 

quant 

quant 

88 

quant 

quant 

quant 

quant 

quant 

quant 

Reference Exa.~le 19: Preparation of 1-(4-Chloroben:yl)-4-(N-(3,3-

diphenylp=opyl)a.-:U.no~ethyl}piperidine. 

~- (Amino::-.ethyl) -1- ( 4-chloro!::>enzyl) piperidine ( 120 mg) was alkylated 

with 3,3-diphenylpropyl methanesulfonate (1.0 equiv.) in the presence of Na! 

(2.6 equiv.) in CH:CN at 70 •c for 16 h. General workup and colu::-.. "1 chromatography 

( SiO:l afforded 1-(4-chlorobenzyl)-4-{N-(3,3-
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diphenylpropyl l aminomethyl I piperidine ( 118 mg, SH.I : The purity was determined 

by RPLC (98~). 

Reference EKaJ::"?le 20: Preparation of 1- ( 4-Chlorobe:u:yl) -4- ( N- (2, 2-

5 diphenylethyl)~'ninomethyl)piperidine. 

Reductive amination of 4- ( aminomethyl) -1- ( 4-chlorobe:'l'Zyl) piperidine 

(120 mg) with 2,2-diphenylacetaldehyde (0.66 equiv.)and polymer-supported 

bo::ohydride in methanol at 25 °C for 16 h, followed by general workup and column 

chromatography (SiO:l afforded l-(4-chlorober.zyl)-4-[N-(2,2-

10 diphenylethyl)aminomethyl)piperidine (70 mg, 49~): The purity was determined 

by RPLC (98%). 

Example 1087: Preparation of 4-{N-(N-Eenzoylqlycyl)-N-(2,2-

diphenylethyl)~'ninomethyl)-l-(4-chlorobenzyl)piperidine (Co:":':?ound No. 524), 

15 A solution of 1-(4-chlorober.zyl)-4-{N-(2,2-

diphenylethyl)aminomethyl)piperidine (0.084 rnrnol) in CH2Cl: ~as treated with 

hippuric acid (1.1 equiv.), H:STU (l. l equiv.), HOBt (l.1 equiv.). The reaction 

mixture was stirred at 40 °C for 24 h. General wo::kup and preparative TLC (SiO:) 

afforded 4-{ N- (N-benzoylglycyl) -N- ( 2, 2-diphenylethyl) aminomethyl )-1- ( 4-

20 chlorobenzyl)piperidine (Compound No. 524) (8.5 mg, 17%): The purity was 

determined by RE'LC/MS (98:); ESI/MS rn/e 580 (?-!"+H, C;.,;H;.pC!NlO:l. 

Examples 1088-1090. 

The compounds of this invention were synthesized pursua:it to methods of 

25 Example 1087 using the corresponding reactant respectively. The ESI/MS data 

and yields are summarized in Table 26. 

Table 26 

Co::ipound I Molecular Formula IESI/HS rn/elYield (~g)I Yield (i) 
No. 

E:xa:nple 1088 521 C38 H39 Cl F3 N3 02 662 I 5.5 I 10 

Example 1089 522 C37 H37 Cl F3 N3 02 648 8.6 16 

E:xa:nple 1090 523 C37 H40 Cl N3 02 594 4.6 10 

30 

.Reference E.xa..Tr.ple 21: Preparation of 1-(4-Chlorobenzyl)-4-

( (valyl~'nino)methyl}piperidine, 

A solution of ~- (arninomethyl) -1- ( 4-chlorobenzyl) piperidine ( 1. 0 q, 4. 2 
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rnmoll in CK2Cl: (21 rnLl was treated with Et;.N (.0.76 rnL, 5.44 mrnol), dl-N­

(tert-butoxycarbonyl)valine (l.09 9, 5.03 rnmol), EDCI (883 rng, 4.61 mmol) and 

HOBt (623 rng, 4.61 rnrnol). The reaction rnir.ture was stirred at 25 •c for 16 h. 

The resulting solution was diluted with CH~Cl: (20 rnL), and washed with 2 ti NaOH 

5 solution (2 >: 20 rnL), brine (1 x 20 rnLl and dried (MgS0 4l. Concentration and 

chromatography (SiO:, 3~ CH.:OH/CH:Cl:l afforded l- ( 4-chlo::obenzyl )-4- [ { (N­

Boc-valyl) amino)rnethyl) piperidine (l.l 9, 60~) as a pale amber oil: ESI/MS rn/e 

438 (r-t"+H). 

l-{4-Chlorobenzyl)-4-({ (N-Boc-valyl)amino)methyl]piperidine (1.1 g, 

10 2.51 rr.rnol) was dissolved in 3 M HCl-CH~OH solution (25 rnL) a!'ld stirred at 25 

•c for l h. The reaction mixture was concentrated and the resulting salt was 

dissolvec! in 3:1 =suoH-HiO (25 rnL). Anion (OH") exchange r'esin was added until 

the solution was slightly basic. Filtration a!'ld concentration afforded 1-

(4-chlorobenzyl)-4-( (valyla:nino)rnethyl)piperidine (819rng, 97;) which required 

15 no further purification: RPLC ( 97·:.); ES I/MS 338 .1 (t-t"+H, C1!H:2ClN30). 

20 

Other 4-( (acylamino)rnethyl}-1- (4-chlorobenzyl)piperidines were also 

sy:'lthesized pursuant to methods of Reference Example 20 using the corresponding 

reactant respectively. 

1-(4-chlorobenzyl)-4-( (glycylamino)methyl}piperidine: 0.8309, 67% (2 

steps); ESI/MS 269 (M'+H) . 

1- (4-chlorobenzyl) -4-1 ( serylamino)methyl )piperidine: 0. 286 g, 20:. (2 

steps); ESI/MS 326 (M'+H). 

4-((alanylamino)rnethyl)-1-(4-chlorobenzyl)piperidine: 1.20 g, 65~ (2 

25 steps); ESI/MS 310 (t-!°+H). 

1-(4-chlorobenzyl)-4-( (prolylamino)methyl}piperidine: 1.48 g, 86% (2 

ste?S); ESI/MS 336 (M'+H) • 

1-(4-chlorobenzyl)-4-( (glutaminylamino)methyl}pipericine: 

27% ( 2 steps); ES I/MS 367 (l·t'+H) , 

0.830 9, 

30 1-(4-chlorobenzyll-4-( ( (2-methylalanyl)arnino)rnethyl)piperidine: 

35 

2.24 9, 62~ (2 steps); ESI/MS 324 (M•+H). 

l-(4-chlorobenzyl)-4-1 ( (0-methylseryl)ar:Uno)methyl}piperidine: 

0.686 9, 38~ (2 steps); ESI/MS 340 (M.+H). 

l-(4-chlorobenzyl)-4-1 ((1-

aminocyclopropylcarbonyl)a~ino)rnethyl)piperidine: 

£SI/MS 322 (M'+HI • 

2.03 9, 82t (2 steps); 

l-(4-chlorobenzyl)-4-( (leucylamino)methyl}piperidine: 1.30 g, 58~ (2 

steps l; ESI/MS 352 (tf+H) • 
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1-(4-chlorobenzyl)-4-( ((0-benzylseryllamino)methyl)piperidine: 1.34 

g, 56: (2 steps); ESI/MS 416 (M'+H). 

Reference Example 22: Preparation of l-(tert-Butoxycarbonyl)-4-[fN-

5 (9-fluorenylmethyloxycarbonyl)glycyl)aminomethyl)pipericline. 

A solution of 4-(aminomethyl)-1-(tert-butoxycarbonyl)piperidine (5.72 

gl in CHiCl:: (150 ml) was treated with Et;N (3.51 g), N-(9-

fluorenylrr:e::hyloxycarbonyl)glycine (7.93 g, 26.7 rr.mol), EDCI (3.80 g) and HOBt 

(4.33 g). After the reaction mi>:ture was stirred at room tempe.::ature 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;.CN/CH~O~ ( 150 rnL/l mLl at 0 °C afforded 1- ( tert'...Butoxycarbonyl )-4-

( ( N- ( 9-fluorenylmethyloxycarbonyl l glycyl I aminome::hyl J piperidine (5, 75 g, 4 4 ~) 

as pale yellow c.::ystals. 

15 
Reference Exa.rnple 23: Preparation of 4-[(N-(9-

Fluorenylmethyloxycarbonyl)glycyl}aminomethyl]piperidine. 

To l-(tert-Butoxycarbonyl)-4-((N-(9-

fluorenylmethyloxycarbonyl)glycyl}aminornethyl]piperidine (3.17 g, 6.42 ~.moll 

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. 

Ref ere nee Example 24: Preparation 

Fluorenylrnethyloxycarbonyl)glycyl)aminomethyl]-1-(4-

methylthiobenzyl)piperidine. 

To A solution of 

of 4-[{N-(9-

4.- ( ( N- ( 9-

fluorenyl~ethyloxycarbonyl)glycyl)aminomethyl]piperidine (1.00 g, 2.33 mmol) 

30 in H AcOH/DMF ( 15 rnL) were added 4-methylthiobenzaldehyde (l. 24 gl and NaBH (OAc): 

(2.56 g). The reaction mixture was stirred at 60 °C for 1 h, cooled to room 

temperature, and concentrated. Saturated aqueous NaHCO; solution (50 mL) was 

added and the mixture was extracted with AcOEt ( 50 r..!.. x 2 l. The co:-:-.bined extracts 

were dried over anhydrous sodium sulfate, filtered, and conce~trated. Column 

35 chromatography (Si02, 5~-10~ CH .. OH/CH:Cl:l afforded 4-[{N-(S-· 

fluorenyl~ethyloxycarbonyl)glycyl)aminomethyl]-1-(4-

mechylthiobenzyl)piperidine (602 mg) as a colorless oil. 
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Reference Ex~"ttple 25: Preparation of .1-(4-Ethylbenzyl)-4-[(N-(9-

fluorenyl~~thyloxycarbonyl)glycyl}L-ninornethyl]piperid.ine. 

To solution of 4-[(N-(9-

fluorenylrnethyloxycarbonyl)glycyl)aminomethyl)piperidine (l.00 g, 2.33 rnmol) 

5 in 2.SS AcOH/CHlOH (80 ~L) were added 4-ethylbenzaldehyde (l.09 g, 8.16 mmol) 

and NaBH;CN (6.59 g, 10.5 rnmol). The reaction rr.ixture \.:as stir:ed at 60 °c for 

13 h. After the mixture was cooled to room temperature, l N aqueous NaOH solution 

(50 mL) and dichloromethane (50 mL) were added. The orga!'lic layer was separated 

and the aqueous layer was extracted with dichloromethane (50 mL x 3) . The 

10 co~~ined organic layers were washed with brine, dried over anhydrous sodium 

sulfate, filtered, and concentrated. Column chromatography (Si02, CH~OH/AcOEt 

2 8) afforded 1-(4-ethylbenzyl)-4-[(N-(9-

fluorenylmethyloxycarbonyl I glycyl) aminornet:hyl] piperidine ( 7 4 0 mg, 62~.) • 

15 Reference Exa:r.ple 26: Preparation of 4-((Glycylamino)methyl}-1-(4-

methylthiobenzyl)piperidine. 

A solution of 4- [ ( N- ( 9-

fluorenylmethyloxycarbonyl)glycyl)aminomethyl]-1-(4-

methylthiobenzyllpiperidine (590 mg) and pipericiine (1 rnL) in DMF (4 rnL) was 

20 stirred at room temperature for 2 h. Concentration and column chromatography 

(SiO~, Et:.N : CH30H : CH~Cl: = 1 : 1 : 9) afforded 4-( (glycylamino)methyl}-1.:. 

(4-rnethylthiobenzyl)pipericiine (365 rng) as a white solid: :H NMR (CDCll, 270 MHz) 

ol.25(cid, J = 12 Hz, 4.1 Hz, 2 H), l.34(dd, J = 12 Hz, 4.1 Hz, 2 H), 1.51 (br-s, 

2 H), 1. 66 (d, J = 12 Hz, 2 H), 1. 77 (d, J = 7. 3 Hz, 1 HJ, 1. 94 (t, J = 9. 5 Hz, 

25 2 H), 2.48 (s, 3 H), 2.80 (d, J = 12 Hz, 2 H), 3.18 (t, J = 6.2 Hz, 2 H), 3.35 

(s, 2 HI, 3.45 (s, 2 H), 7.18-7.29 (rn, 4 H), 7.35 (br-s, 1 H). 

l-(4-Ethylbenzyl)-4-1 (glycylamino)rnethyl)piperidine was also synthe­

sized pursuant to methods of Reference Example 25 using the corresponding 

30 reactant: 333 rng, 7 9~. 

Reference Exa.o:;>le 27: Preparation of 4-{ (gl~·cylamino) methyl) -1- (4-

fluoroben:yl) piperidine. 

solution of 4- (IN- ( 9-

35 fluorenylrnethyloxycarbonyl)glycyl)aminomethyl]piperidine (1.50 g, 3.49 mmol), 

4-fluorobenzyl bromide (0.478 mL, 3.84 ?l'mol), and Et:JI (l.47 ml., 10.5 mmoll in 

CH;CN (200 mL) was stirred at room te~peratl.!re fo::: 13 h a:'\d conce:-.trated. Column 

ch ro:na tog raphy (Si02, 10~ CH::OH/ CH:Cl; l afforded 4- [ ( N- (9-
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fluorenylmethyloxycarbonyl)glycyl}aminomethylJ-1~(4-

fluorobenzyl)piperidine. 

solution of 

) 

the 
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4- ( ( N- (9-

fluorenylmethyloxycarbonyl)glycyl}a:ninomethyl]-1-(4-fluorobenzyl)piperidine 

5 and piperidine (5 mL) in DMF (5 mL) was stirred at roo~ tempe:ature for 17 h. 

10 

Concentration ar.d colu::1n chromatography (SiO:, Et)l : CE 30H : CHiCl: = 0.5: 2 : 

8) afforded 4-((glycylamino)methyl)-1-(4-fluorobenzyl)piperidine (453 mg, 

4 6%). 

Reference Example 28: Preparation of 4-{(glycylamino)methyl}-1-(4-

(N-phenylcarbamoyl)benzyl}piperid.ine. 

To a mixture o: 4- ( { N- (9-

fluorenylt:lethyloxycarbonyl)glycylJa:ninorr.ethy!Jpipe.ridine (1.27 g, 2.96 mmol), 

Et3N (1.25 mL, 8.88 rnmol), KI (50 mg, 0.30 rnmol) and CE3CN (200 mL) was added 

15 d.ropwise a solution of 4-(N-phenylca:bamoyl)benzyl chloride (800 mg, 3.26 mmol) 

in CHJCN (100 mL). The mixture was stirred at room temperature for 19 hand at 

60 °C for 5 h. Concentration and column chromatography (SiO~, 5% CH30H/CH2Cl:-

20 

Et3N : CH~OH : CH2Cli = 2 : 2 : 96) afforded 4- { (glycylamino) methyl )-1-{ 4-

(N-phenylcarbamoyl l benzyl} piperidine (340 mg, 30%). 

Exarcple 1091: Preparation of 1-(4-Chlorobenzyl)-4-[{N-(3-

cyanoben:oyl)valyl}a.rninomethyl]piperid.ine (Co~ound No. 619). 

A solutio~ of l-{4-chlorobenzyll-4-( (valylamino)rnethyl)piperidine (20 

mg, 0.059 mrnol} in CH 2Cl: (0.60 mL) was treated with EtjN (0.0ll !i'.L, 0.077 rnmol), 

25 m-cyanobenzoic acid (28 mg, 0.071 mmol), EDCI (13 mg, 0.065 m.7ioll and HOBt (9 . . 
mg, 0.065 mmol). The reaction mixture was stirred at 25 •c for 16 h. The 

resulting solution was diluted with CH2Cl: (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 l-(4-chlo.robenzyl)-4-((N-(3-

30 cyanobenzoyllvalylJaminomethyl)pipe.ridine (compound No. 619) (24.2 r..g, 88~} 

which required r.::> further purification: The purity was determined by RPLC/MS 

(85~); ESI/MS rr./e 467 (M.+H, C2,;H~1ClN40;:). 

Exa:nples 1092-1543. 

35 The compounds of this invention were synthesizec! pursua:lt to rr.ethods of 

Example 1091 using the corresponding reactant respectively. The ESI/MS data 

and yielc!s are s~:':".ffiarized in Table 27. 
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Ta.ble 27 

Compound !Molecular Forr:-.ula 
No. 

E:xample 1092 467 1c22 H25 Br Cl N3 02 

::xar..ple 1093 4 68 C24 H31 Cl N4 02 

::xample 1094 469 C23 H28 Cl N3 03 

Example 1095 470 C23 H25 Cl N4 02 

Example 1096 01 C24 H28 Cl N3 04 

Example: 1097 472 C29 H31 N3 03 

E:xar..ple 1098 473 C24 H28 Cl N3 03 

::xample 1099 474 C23 H25 Cl F3 N3 02 

Example 1100 475 C25 H32 Cl N3 02 

Example 1101 476 C22 H25 Cl N4 04 

Example 1102 07 C25 H32 Cl N3 03 

Example 1103 47 8 C21 H27 Cl N4 02 

Example 1104 479 C20 H24 Cl N3 03 

Example 1105 480 C20 H23 Br Cl N3 03 

Example 1106 481 1c20 H24 Cl N3 02 s 

Exar:iple 1107 462 C21 H26 Cl N3 02 s 

::xample 1108 483 C2l H26 Cl N3 02 s 

Example 1109 484 C24 H27 Cl N4 02 

Example 1110 485 C24 H24 Cl F6 N3 02 

Exar.iple 1111 486 C23 H25 Cl N4 02 

E:xample 1112 487 C22 H25 Cl2 N3 02 

Example 1113 488 C22 H27 Cl N4 02 

Example 1114 489 ::24 H24 Cl F6'N3 02 

Example 1115 490 C24 H30 Cl N3 03 

E:xample 1116 491 C23 H24 Cl F4 N3 02 

Example 1117 492 C23 H25 Cl F3 N3 03 

::xarr.ple 1118 493 C23 H24 Cl2 F3 N3 02 

Example 1119 494 C23 H24 Cl F4 N3 02 

::xample 1120 495 C23 H24 Cl F4 N3 02 

E:xample 1121 496 C23 H24 Cl F4 N3 02 

::xa:nple 1122 497 C25 H32 Cl N3 03 

Example 1123 498 C23 H' .. -0 Cl F3 N4 02 

::xa:nple 1124 499 1;:2 4 H31 Cl N4 02 

Example 1125 500 C23 H26 Cl N3 03 

Exa:r.ple 1126 501 ::22 l.P. ·-'! Br Cl N4 04 

Example 1127 502 C22 H24 Cl F N4 04 
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IESI/MS m/elYield 

478 I 11 

40 s 
4 30 7• 

425 21 

458 7 

504 I 5+ 

442 I 16 

468 14 

442 I . 5 

445 4 

458 I 10• 

403 I 9 

390 17 

470 23 

406 I 7 

420 I 9 

420 I 8 

439 I 9• 

536 I 13 

425 I 16 

434 I 5 

415 7 

536 I 21 

444 8 

486 19 

484 I 16 

502 23 

486 I 19 

486 I 20 

486 I 12 

458 I 4 

483 I 13 

443 I e 
00 I 10 

523 I 10 

463 I 4 
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(:-:tg) Yield ('3) 

46 

u 
27 

quant 

29 

21 

71 

60 

22 

17 

36 

47 

87 

quant 

33 

45 

40 

34 

49 

74 

24 

32 

78 

35 

79 

76 

92 

79 

83 

48 

16 

52 

36 

48 

39 
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Exa:r.ple 1126 503 C22 H24 Cl2 N4 04 47S I 12 52 

Example 1129 504 C24 H30 Cl N3 04 4 60 I 11 43 

Exar..?le 1130 505 C22 H24 Br Cl N4 04 523 I 2 8 

Exa:r.ple 1131 506 1:20 H23 Cl N4 05 4 35 I 2 10 

Example 1 .• ? 
l~- 507 C21 H26 Cl N3 03 404 I 9 44 

::xar.:ple 1133 508 C24 H26 Cl N3 02 s 4 ~,. .c I 1 5 

Exa:r.ple llH 509 1:20 H23 Br Cl N3 02 s 4 •• : ., I 12 48 

Example 1135 510 C22 H26 Cl N3 03 418 I 9 44 

Example 1136 511 C24 H32 Cl N3 03 H6 I 9 40 

Exa:r.?le 1137 512 .::25 H29 Cl N4 02 4 53 I 10 45 

Example 1138 513 C24 H2S Cl N3 03 442 I 9 41 

Exar:lple 1139 514 C2 6 H34 Cl N3 02 456 I 11 49 

Exa:::ple 1140 515 C23 H28 Cl N3 03 430 s 24 

Example 110 525 C23 H2S Cl N3 04 s 4i8 I 20 8S 

Example 1H2 526 C20 H24 Cl N3 03 35-0 I 6 31 

Exa::tple 1143 S27 C20 H24 Cl N3 02 s I 406 I e 39 

Example 1144 528 C25 H30 Cl F3 N4 04 543 I 28.2 95 

Example 1145 529 C20 H23 Cl N4 04 s 451 9 39 

Exa::lple 1146 S30 C31 H33 Cl N4 02 S29 I s 17 

Exa:r.ple 110 531 1c21 H26 Cl N3 03 s 436 I B 37 

Example 1148 532 C22 H28 Cl N3 03 418 B 40 

Example 1H9 533 C21 H26 Cl N3 03 I 404 I 6 32 

Exa::lple 1150 534 C21 H25 Cl N4 OS HS 5 20 

Exar.:ple 1151 535 .::22 H26 Cl N3 03 s 448 8 37 

Example 1152 536 C23 H31 Cl N4 02 431 6 28 

Example 1153 S37 C25 H34 Cl N3 03 4 60 8 34 

Exa:::ple 1154 538 C27 H30 Cl N3 03 I 480 I 9 36 

Exar..ple 1155 539 C22 H25 Cl F3 N3 03 4i2 I 18 7S 

Example 1156 54.0 C25 H29 Cl N4 02 453 B 36 

Example 1157 SH C22 H26 Cl NS 04 4 60 2. 4 10 

Exa:r.ple 1,. c: . ;).., 542 C24 H30 Cl N3 02 428 I 4. 6* 51 

Exar.:ple 1159 S43 1c24 H30 Cl N3 02 I 428 I 20. 6• 71 

::xample 1160 544 C22 H25 Cl r N3 02 41B I 15.e· 56 

Exa:nple 1161 545 1c22 H24 Cl3 N3 02 4 '"Q Cw I 7.3· 23 

Exa:::?le 1, • ? 
-C- 546 C22 H24 Cl3 N3 02 465 I 17.4• 55 

Exar..ple 11€3 sn 1c22 H24 Cl3 N3 02 4 65 I 14 .1· 44 

::xam?le 1, • ' .c .. 549 :22 H24 Cl3 N3 02 I 4 6S I 6.8* 22 

Exa:n?le 1165 549 C22 H24 Cl2 N4 04 4H I 5.7• 18 

Exa:r.ple l ... .cc 550 C22 H24 Cl2 N4 04 4H I 18.9• 58 

Ex a::-. .;:> le , .. ~ .!C/ 551 C24 H30 Cl N3 02 42B I 14.2• 49 
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::xample 1168 552 C24 

Exa::-.?le 1169 553 C25 

Exam?le 1170 554 C24 

::xam?le 1171 555 C24 

::xam?le 1172 556 C25 

::xarr.?le 1173 559 C25 

Example 1174 560 C24 

::xample 1175 561 C23 

Exam? le 1176 562 C23 

::xarr.ple 1177 563 C25 

E:xample 1178 564 :25 

::xample 1179 565 C24 

Example 1180 566 C24 

::xa:nple 1181 567 C24 

E:xam?le 1182 568 C24 

E:xam?le 1183 569 C24 

Example 1184 570 C24 

::xample 1185 571 C26 

Example 1186 572 1c24 

::xam?le 1187 573 :21 

E:xar..ple 1188 574 C21 

Exa:r.?le 1169 575 C25 

Example 1190 576 C22 

Example 1191 577 C22 

::xar..?le 1192 578 C25 

Exam? le 1193 579 C25 

::xample 1194 580 C22 

Example 1195 581 C21 

Exa::lple 1196 562 C22 

Example 1197 583 C26 

Exa:-::ple 1198 584 C30 

::xa:nple 1199 585 C24 

E:xar..pl e 1200 586 1c23 

E:xa:nple 1201 587 :24 

Exa:nple 1202 588 C23 

E:<a:7.ple 1203 589 1:27 

::xa::-.ple 1204 590 C26 

Example 1205 591 1:25 

Exa:::ple 1206 592 1:24 

Sxa:nple 1207 593 C24 

H27 Cl F3 N3 02 

H26 Cl F6 N3 02 

H26 Cl F N4 02 

H26 Cl2 N4 02 

H29 Cl N4 02 

H26 Cl F6 N3 02 

H27 Cl N4 02 

H27 Sr Cl N3 02 

H27 Cl2 N3 02 

H26 Cl F6 N3 02 

H32 Cl N3 03 

H26 Cl F4 N3 02 

H27 Cl F3 N3 03 

H26 Cl2 F3 N3 021 

H26 Cl F4 N3 02 

H26 Cl F4 N3 02 

H26 Cl F4 N3 02 I 
H34 Cl N3 03 

H26 Cl F3 N4 02 

H25 Br Cl N3 02 sl 
H25 Br Cl N3 02 S 

H34 Cl N3 03 

H28 Cl N3 02 52 

H28 Cl N3 03 

H28 Cl N3 02 s 

H29 Cl N4 02 

H28 Cl N3 02 s 

H26 Cl N3 02 s 

H28 Cl N3 02 s 

H31 Cl N4 02 

H32 Cl N3 03 

H27 Cl N4 02 

H27 Cl2 N3 02 

H27 Cl F3 N3 02 

H29 Cl N4 02 

H36 Cl N3 02 

H3~ Cl N3 02 

H33 Cl N4 02 

H30 Cl N3 03 

H30 Cl N3 03 
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482 . 
550 

457 

473 

453 

550 

43; 

494 

448 

550 

458 

500 

4 98 
s, ~ _o 

500 

500 

500 

.02 

497 

500 

500 

460 

4 66 

418 

00 

453 

434. 

420 

434 

467 

518 

09 

448 

462 

429 

00 

456 

457 

4H 

4H 

30. 6• 

38. o• 
0.9· 

11.1 • 

12.5• 

15 

12 

14 

13 

14 

5 

12 

12 

12 

15 

11 

16 

14 

11 

12 

15 

16 

13 

12 

15 

17 

15 

13 

10 

6 

18 

14 

17 

17 

5 

4 

6 

7 

4 

2 
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quant 

3 

35 

41 

72 

68 

73 

75 

66 

28 

61 

62 

61 

77 

59 

84 

77 

55 

64 

75 

87 

71 

72 

81 

94 

91 

80 

59 

31 

92 

85 
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36 
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Exar::ple 1208 594. C23 H28 Cl N3 03 4 30 4 25 

::xample 1209 595 C25 H30 Cl N3 04 472 7 38 

Exarr.ple 1210 596 C25 H30 Cl N3 03 I 456 7 40 

::xa::-.ple 1211 597 C25 H30 Cl N3 03 I 456 15 85 

Example 1212 598 C2l H26 Cl N3 03 I 404 15 94 

::xa:::ple 1213 599 C22 H29 Cl N4 02 I 417 5 30 

Example 1214 600 C21 H25 Br Cl N3 03 I 4 64. 6 34 

Example 1215 601 C24 H30 Cl N3 03 I 444 5 28 

Example 1216 602 C25 H33 Cl N4 02 I 4 57 5 28 

Example 1217 603 C23 H29 Cl N4 02 I 429 4 22 

E:xa:nple 1218 604 C21 H27 Cl N4 02 I 403 9 58 

Example 1219 605 C21 H26 Cl N3 03 I 404 17 87 

::xample 1220 606 C21 H26 Cl N3 02 s I 420 15 74 

Exa:r.ple 1221 607 C22 H28 Cl N3 03 s I 450 31 quant 

::xample 1222 608 C23 H30 Cl N3 03 432 17 80 

Exa::'lple 1223 609 C22 H28 Cl N3 03 I 41€: 18 89 

Example 1224 610 C23 H28 Cl N3 03 s 4 62 20 86 

:::xample 1225 611 C26 H36 Cl N3 03 I 474 21 90 

Exar::ple 1226 612 C28 H32 Cl N3 03 I 4 94. 20 84 

::xample 1227 613 C23 H27 Cl F3 N3 03 486 19 81 

Exar::ple 1228 614 C24 H33 Cl N4 02 I 445 23 quant 

Example 1229 615 C25 H29 Cl N4 02 I 453 4 20 

Exar..ple 1230 616 C32 H35 Cl N4 02 543 11 40 

::xample 1231 617 C25 H27 Cl F3 N3 02 I 482 6.7 37 

Exai:':ple 1232 620 C25 H31 Br Cl N3 02 520 15 49 

Exarr.ple 1233 621 C25 H31 Cl2 N3 02 I 476 18 64 

Exa::lple 1234 622 C27 H37 Cl N4 02 I 485 14 50 

::xar::ple 1235 623 C26 H34 Cl N3 03 I 472 19 69 

Example 1236 624 C25 H31 Cl N4 04 467 21 73 

E:xar::ple 1237 625 C25 H33 Cl N4 02 I 457 19 69 

Example 1238 626 C27 H30 Cl F6 N3 02 I 578 8 25 

::xa:::ple 1239 627 C27 H36 Cl N3 03 I 486 16 55 

Example 1240 628 C27 H34 Cl N3 04 500 24 80 

Exa::-.ple 1241 629 C' ... _o H30 Cl F4 N3 02 I 528 18 56 

Example 1242 630 i.,._o ,-, ... H31 Cl F3 N3 03 I 526 21 68 

Exa::-.ple 1243 631 C26 H30 Cl2 F3 N3 02 544 15 48 

::xa::-.ple 1244 6~? J- ..__o i-' - H30 Cl F4 N3 02 528 13 41 

Exa::'.ple 1245 633 C' ... -0 H30 Cl F4 N3 02 I 528 20 63 

::xar:-.ple 1246 634. C' ... _o H30 Cl F4 N3 02 I 526 I 19 62 

Exa::-.ple 1247 635 C2B H38 Cl N3 03 500 I 11 36 
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E:xal':'.ple 1248 636 C26 H34 Cl 

Example 1249 637 C26 H31 Cl 

:::xa:nple 1250 638 C26 H31 Cl 

::xarnple 1251 639 C27 H37 Cl 

Example 1252 64.0 C26 H34. Cl 

Exa::-.ple 1253 641 C27 H34 Cl 

.::xarnple 1254 64.2 C32 H36 Cl 

Example 1255 643 C26 H31 Cl 

.::xar.:ple 1256 644 1:29 H40 Cl 

Example 1257 645 C25 H33 Cl 

E:xar:-.ple 1258 646 C26 H34 Cl 

Example 1259 647 C27 H34 Cl 

Exa:nple 1260 648 C28 H38 Cl 

E:xa::-.ple 1261 649 C28 H38 Cl 

Example 1262 650 C32 H36 Cl 

Exa:r.ple 1263 651 C28 H35 Cl 

Exar.:ple 1264 652 C25 H31 Cl 

Exarnole .. 1265 653 lc30 H42 Cl 

Exar:.ple 1266 654 C27 H34 Cl 

Exar:iple 1267 655 C26 H32 Cl 

Example 1268 656 1c23 H30 Cl 

.::xa::iple 1269 657 C23 H30 Cl 

Example 1270 658 C27 H33 Cl 

Example 1271 659 C23 H29 Cl 

Exar::;::ile 1272 660 C34 H39 Cl 

E:xar:iple 1273 661 C24 H32 Cl 

Exa:n;::ile 1274 662 C25 H34. Cl 

Example 1275 663 C24 H32 Cl 

E:xample 1276 664 :24 H31 Cl 

:::xarn;::ile 1277 665 C25 H32 Cl 

Exarnple 1278 666 C26 H37 Cl 

!:xac:\ple 1279 667 C30 H36 Cl 

Exa:n;::ile 1280 666 1c25 H31 Cl 

Exa:::ple 1281 669 1c24. H33 Cl 

Example 1282 670 :23 H29 Br 

Exa:::ple 1263 671 :23 H29 Cl 

E:xal':'.ple 1284 672 1.:23 H31 Cl 

Exa::-.ple 1285 673 C23 H30 Cl 

E>:a:::ple 1286 674 :24 H32 Cl 

Exa:::ple 1267 675 C24 H32 Cl 

N3 02 

F3 N3 02 

N4 02 I 
N4 02 

U3 03 

N3 04. I 
N3 03 

F3 N3 02 

N3 02 

N4. 02 

N3 03 

N3 03 

N3 02 I 
N3 03 I 
N3 03 

N4 02 

N4 04 I 
N3 03 

N3 03 I 
F3 N4 02 

N3 03 I 
N3 02 s I 
N4 02 I 
N4 04 s 
N4 02 I 
N3 03 s I 
N3 03 

N3 03 I 
N4 05 I 
N3 03 s 
N4 02 

N3 03 I 
F3 N3 03 

N4 02 I 
Cl N3 03 

N4 05 I 
N4 02 I 
N3 02 s 
N3 02 s 
N3 02 s 
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456 21 

510 20 

4 67 15 

485 19 

472 16 

500 18 

546 24 

510 16 

4 98 18 

457 22 

472 13 

500 13 

484 17 

500 12.5 

546 l + 

495 4 .. 

487 5 .. 

528 1 + 

484 7* 

525 6* 

432 6* 

44.8 4* 

48 1* 

4 93 4* 

571 3* 

478 3* 

460 2+ 

446 2* 

491 2+ 

4 90 1* 

473 3* 

522 3 .. 

514 2* 

445 15* 

510 3* 

477 2* 

431 2* 

448 2* 

462 3• 

462 l* 
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::xample 1288 676 C27 H33 Cl N4 02 

E:xample 1289 677 C28 H35 Cl N4 02 

::xarnple 1290 678 C24 H32 Cl N3 03 

E:xample 1291 679 C27 H32 Cl N3 02 5 

::xample 1292 680 C23 H29 Br Cl N3 02 sl 
E:xample 1293 681 C25 H34 Cl N3 03 

::xample 1294. 682 C27 H38 Cl N3 03 I 
E:xar::ple 1295 663 C24 H32 Cl N3 02 52 

::xample 1296 684 C26 H36 Cl N3 04 52 

E:xar.iple 1297 685 C24 H32 Cl N3 04 52 I 
::xample 1298 687 C25 H30 Cl N3 02 I 
::xample 1299 688 C27 H28 Cl F6 N3 02 I 
::xarr.ple 1300 689 C26 H29 Cl N4 02 

::xample 1301 690 C25 H29 Br Cl N3 02 I 
E:xarr.ple 1302 691 C27 H35 Cl N4 02 I 
::xarr.ple 1303 692 C26 H32 Cl N3 03 I 
Example 1304 693 C27 H28 Cl F6 N3 02 I 
Example 1305 694 C27 H34 Cl N3 03 I 
::xarnple 1306 695 C27 H32 Cl N3 04 I 
E:xample 1307 696 C26 H29 Cl F3 N3 03 I 
Example 1308 697 C26 H29 Cl N4 02 I 
Example 1309 699 C27 H35 Cl N4 02 I 
Example 1310 699 C26 H32 Cl N3 03 I 
::xample 1311 700 C27 H32 Cl N3 04 I 
Exar::ple 1312 701 C27 H32 Cl N3 03 I 
:::xample 1313 702 C26 H2S Cl F3 N3 02 I 
Exa:nple 1314 703 C28 H36 Cl tl3 02 I 
Exarr.ple 1315 704 C25 H29 Cl N4 04 I 
::xample 1316 705 C24 H30 Cl N3 02 s I 
Example 1317 706 C24 H30 Cl N3 02 s I 
::xarr.ple 1318 707 C26 H29 Cl F3 N3 02 I 
::xample 1319 708 C23 H27 Br Cl N3 02 s1 
Exar..ple 1320 709 C24 H30 Cl N3 02 52 I 
::xarr:ple 1321 710 C23 H27 Br Cl N3 02 s1 
Exa::iple 1322 711 C25 H32 Cl N3 03 I 
Exar..ple 1323 712 C27 H30 Cl N3 02 5 I 
E:xam?le 1324 713 C'' _ .. H30 Cl N3 03 I 
Exar.".ple 1325 714 C28 H33 Cl N4 02 I 
::xar.?le 1326 715 :23 H28 Cl N3 02 s I 
Sxarr.ple 1327 716 C27 H31 Cl N4 02 I 
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482 2• . 
495 2" 

446 3* 

498 l * 

526 2· 

4 60 2• 

4 88 2" 

494 l" 

554 2· 

526 3* 

4.4.0 24 

576 28 

465 23 

518 26 

483 24 

470 24 

576 16 

484. 25 

499 12 

524 25 

465 15 

483 24 

470 26 

498 15 

482 11 

509 23 

4 82 26 

485 11 

460 25 

460 25 

508 15 

526 25 

492 26 

526 25 

458 26 

496 26 

4.H 26 

493 12 

446 24 

479 32 
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::xarr.?le 1328 717 C23 H27 Cl N4 05 

Exa:n?le 1329 718 C23 H29 Cl N4 02 

::xar..?le 1330 719 C23 H28 Cl N3 03 

::xa:nple 1331 720 C23 H27 Br Cl N3 03 

Exar.:?le 1332 721 C24 H31 Cl N4 02 

::xa::i.?le 1333 722 C26 H32 Cl N3 03 

Exa:n?le 1334 723 C25 H31 Cl N4 02 

E:xam?le 1335 724 C29 H38 Cl N3 02 

:::xa::iple 1336 725 c~? .;i_ H34 Cl N3 03 

Exam? le 1337 7?,. _o C27 H33 Cl N4 03 

Exar:'1ple 1338 727 C25 H29 Cl2 N3 02 

:::xarr.ple 1339 728 C25 H31 Cl N4 02 

Example 1340 729 C25 H29 Cl N4 04 

Exa:":".?le 1341 730 C25 H29 Cl2 N3 02 

Exam? le 1342 731 C27 H32 Cl N3 03 

Exar..?le 1343 732 C26 H28 Cl F4 N3 02 

::xa:n?le 1344 733 C28 H36 Cl N3 03 

Example 1345 734 C26 H28 Cl F4 N3 02 

Exa::-.ple 1346 735 C26 H28 Cl F4 N3 02 

Example 1347 736 C26 H30 Cl F3 N4 02 

Example 1348 737 C26 H28 Cl F4 N3 02 

Example 1349 738 C25 H32 Cl N3 03 

Exar..ple 1350 i39 C27 H31 Cl N4 02 

Exar.:ple 1351 740 C24 H31 Cl N4 05 

Example 1352 741 C23 H27 Cl N4 04 s 

Exa:":".ple 1353 742 C24 H30 Cl N3 03 s 

Exar.:ple 1354 743 C23 H28 Cl N3 03 

::xa:":".?l e 13 5 5 744 C26 H32 Cl N3 02 

Exar.:ple 1356 745 C27 H36 Cl N3 03 

Exa:":".ple 1357 746 C26 H35 Cl N4 02 

Exa::iple 1358 70 C25 H29 Cl F3 N3 03 

Exa:nple 1359 748 C23 H28 Cl N3 02 s 

Exa~ple 1360 751 C24 H30 Cl N3 03 

Ex~ple 1361 752 C25 H26 Cl F6 N3 03 

Exa::-.ple 1362 753 C24 H27 Cl N4 03 

Exa::iple 1363 754 C23 H27 Cl2 N3 03 

Exa::'.ple 1364 755 C24 H30 Cl N3 04 

Exa::-.ple 1365 756 jC23 H27 Cl N4 05 

Exa::-.ple 1366 7 57 C25 H32 Cl N3 04 

Exa~ple 1367 758 C25 H30 Cl N3 05 
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Example 1368 759 C24 H27 

::xam?le 1369 760 C24 H26 

::xa:nple 1370 761 C24 H26 

::xar..ple 1371 762 C24 H27 

::xam?le 1372 763 C23 H28 

::xa::-.ple 1373 764 C24 H30 

::xarr.ple 1374 765 C25 H32 

::xample 1375 766 C25 H29 

Example 1376 767 C25 H32 

::xam?le 1377 768 C24 H29 

:::xample 1378 769 C25 H29 

::xample 1379 770 C25 H28 

::xarnple 1380 771 C25 H28 

Exarr.ple 1381 772 C25 H29 

::xam?le 1382 773 C26 H36 

Example 1383 774 C23 H30 

::xample 1384 775 C27 H38 

::xa:nple 1385 776 C29 H34 

::xample 1386 777 C24 H29 

::xample 1387 778 C24 H28 

Example 1388 779 C24 H29 

::xample 1389 780 C24 H29 

Example 1390 781 C26 H31 

::xample 1391 762 C25 H32 

E:xa::iple 1392 783 C26 H34 

E:xarr.ple 1393 784 C26 H31 

Example 1394 785 C26 H34 

E:xample 1395 786 C24 H28 

Example 1396 787 C25 H30 

Example 1397 788 C25 H27 

::xa:nple 1398 789 C25 H30 

::xample 1399 790 C24 H27 

Example 1400 791 C24 H27 

Exar:iple HOl 792 C25 H27 

Exarr.ple 1402 793 C25 H26 

Exa:r.ple 1403 794 C25 H26 

::xar.;ple H04 795 C25 H27 

::xa:nple HOS 796 C23 H28 

Exar..ple 1-106 797 C27 H36 

::xa:nple 1407 798 C29 H32 

Cl F3 N3 04 

Cl F4 N3 03 

Cl F4 N3 03 

Cl F3 N3 03 

Cl N3 03 

Cl N3 02 

Cl N3 02 

Cl F3 N3 02 

Cl ti 3 04 s 

Br Cl N3 02 

Cl F3 N3 03 

Cl F4 N3 02 

Cl F4 N3 02 

Cl F3 N3 02 

Cl N3 03 

Cl N3 02 52 

Cl N3 03 

Cl N3 03 

Cl F3 N3 03 

Cl2 N4 04 

Cl2 N3 02 

Cl N4 04 

Cl N4 02 

Cl N3 03 

Cl N3 03 

Cl F3 N3 02 

Cl N3 04 

Cl N3 02 

Cl N3 02 

Cl F3 N3 02 

Cl N3 04 s 

Cl2 N3 02 

Cl N4 04 

Cl F3 N3 03 

Cl F4 N3 02 

Cl F4 N3 02 

Cl F3 N3 02 

Cl N3 02 52 

Cl N3 03 

Cl N3 03 
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Example 1408 799 C24 H27 

.:::xample 1409 800 C24 H26 

Example 1410 801 C26 H29 

::xample 1411 802 C25 H30 

::xarnple 1412 803 C26 H32 

::xar.:ple 1413 804 C26 H29 

:::xample 141': 805 C26 H32 

Exar::ple 1415 806 C24 H27 

::xample 1'116 807 C27 H32 

:::xa:nple 1417 808 C26 H33 

Example 1418 809 C25 H30 

Example 1419 810 C30 H35 

Example 1420 811 C25 H29 

Example 1421 812 C24 H31 

Example 1422 813 C26 H30 

Example 1423 814 C26 H30 

Example 1424 815 C26 H29 

Example 1425 816 C26 H30 

Example 1426 817 C26 H29 

::xample 1427 818 C25 H30 

Example 1426 81S C27 H29 

Example 1429 820 C25 H30 

Example 1430 821 C24 H28 

Example 1431 822 C23 H30 

::xarnple 1432 823 C26 H31 

Exa:nple 1433 824 C27 H38 

Sxample 1434 825 C29 H34 

Sxarr.ple 1435 826 C24 H29 

Example 106 827 C26 H31 

Example 1437 828 C25 H29 

Ex arr.pl e 1436 829 C25 H28 

Exa:nple 1439 830 C25 H28 

Exar:iple 1440 831 ,... ~. 
""~, H29 

Exar:iple 1441 832 1c24 H29 

Exa:nple 1442 833 C24 H29 

Exal':'.ple 140 834 C25 H29 

::xarnple 1444 835 C24 H30 

Exa:nple 14~5 836 C25 H32 

Exa:nple 144€ 8 37 C25 H29 

::xar..ple 144i 835 :26 H34 

Cl f3 N3 03 

Cl2 N4 04 

Cl N4 02 

Cl N3 03 

Cl N3 03 

Cl F3 N3 02 

Cl N3 04 

Br Cl N3 02 

Cl 1'{5 03 

Cl N4 03 

Cl2 N4 03 

Cl N4 04 I 
Cl2 NS 05 

Cl N4 03 52 

Cl f3 N4 03 

Cl F3 N4 04 

Cl F4 N4 03 

Cl f3 N4 03 

Cl F4 N4 03 

Br Cl N4 03 

Cl F6 N4 03 

Cl NS 05 

Cl2 N4 05 

Cl N3 03 52 

Cl N4 03 

Cl N3 04 

Cl N3 04 

Cl F3 N3 04 

Cl N4 03 

Cl F3 N3 04 

Cl F4 N3 03 

Cl F4 N3 03 

Sr Cl N3 03 

Cl2 N3 03 

Cl N4 05 

Cl F3 N3 03 

Cl N3 03 

Cl N3 03 

Cl F3 N3 03 

Cl N3 04 
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::xa::-.ple 144.8 839 C27 H36 Cl 

:::xa:::ple 144.9 942 C27 H30 Cl 

Exa:nr>le 1450 997 C26 H34 Cl 

E:<amr>le 1451 998 C27 H33 Cl 

::xarr.ple 14.52 999 C27 H36 Cl 

::xa:nple 1453 1000 C27 H36 Cl 

Exa:nple 1454 1001 C28 H3S Cl 

Exa~ple H55 1002 C27 H33 Cl 

Exarr.?le 1456 1003 C28 H3S Cl 

::xar::,?le 1457 1004 C28 H38 Cl 

::xa:nple 1459 1005 C29 H40 Cl 

Example 1459 1006 C30 H4.2 Cl 

Exam? le 1460 1007 C32 H46 Cl 

:::<a:":".ple 1461 1008 C25 H31 Cl 

Exa:nple 1462 1009 C26 H33 Cl 

Exa:r.?le 1463 1010 C27 H35 Cl 

::xarnple 1464 1011 C27 H35 Cl 

E:xa:::?le 1465 1012 C27 H35 Cl 

Exa:::ple 1466 1013 C28 H37 Cl 

E:xar:-.?le 14. 67 1014 C29 H39 Cl 

::xar:-.ple 1468 1015 C31 H43 Cl 

Exa:r.ple 1469 1018 C26 H34. Cl 

::xa:nple 1470 1019 C28 H36 Cl 

Exa::-.ple 14 71 1020 C25 H32 Cl 

E.xa:nple 102 1021 C26 H26 Cl 

Exa:nple 1473 1022 C25 H32 Cl 

Exarr.ple 1474 1023 C25 H32 Cl 

Exa:npl e 14 7 5 1024 C26 H34 Cl 

Exa:;iple 1476 1025 C27 H36 Cl 

::xa:nple 14.77 1026 C29 H40 Cl 

Exa:::ple 1478 1027 C26 H34 Cl 

Exa:nple 1479 1028 C27 H30 Cl 

E:xa:r.p le 14 6 0 1029 C25 H32 Cl 

::xa;:-.ple 1461 1030 1c24 H2i Cl 

Exa:::ple 1492 1031 C24 H30 Cl 

Exa:nple 1483 1032 C25 H32 Cl 

::xa::-.ple 146~ 1033 C25 H32 Cl 

Exa::-.?le 1465 1034 C26 H34 Cl 

::xa::-.ple 1496 1035 1:21 H36 Cl 

::xa::-.ple HS? 1036 .:29 H40 Cl 

N3 06 
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Example 1488 1037 C26 H34 Cl N3 04 488 14.P 36 

Exar:lple 1489 1038 C27 H30 Cl F6 N3 04 610 17.5• 37 

::xar.:ple 1490 1039 C25 H32 Cl N3 03 458 15.1• 41 

Example 1491 1040 C:24 H27 Cl F3 N3 03 498 15.4• 39 

::xar..ple 1492 1041 C24 H30 Cl 113 03 444 12.7• 35 

Sxample H93 1042 C22 H26 Br Cl N4 02 495 10.4• 25 

Exam;? le 1494 1043 C:22 H26 Cl2 114 02 449 11.1 • 29 

::xample 1495 1044 .::23 H29 Cl N4 02 429 5.2· 14 

::xample H96 1045 C:23 H29 Cl N4 03 445 12.4• 33 

Example 1497 104 6 C22 H25 Cl3 N4 02 483 10.0· 25 

::xar..ple H98 1047 C24 H31 Cl N4 02 443 12 .1 • 32 

::xarnple 1499 1048 C25 H33 Cl N4 05 sos 16.1 • 39 

E.xample 1500 1049 C23 H28 Br Cl N4 02 507 12.0· 29 

E.xar..ple 1501 1050 C26 H38 Cl l·i3 04 516 39 .2· quant 

Example 1502 1051 1c2a H38 Cl N3 02 484 34.0• quant 

Exar:lple 1503 1052 C29 H40 Cl N3 05 546 14.S• 39 

Exar..ple 1504 1053 C30 H42 Cl N3 04 54.4 l 11. 8· 32 

Example 1505 1054 C32 H46 Cl N3 OS SSS 12.2· 31 

E:xar:lpl e 1506 1055 C29 H40 Cl N3 04 530 44. s· quant 

Example 1507 1056 C30 H36 Cl F6 N3 04 652 46.0· quant 

Example 1508 1057 C28 H38 Cl N3 03 500 11. 2• 32 

Example 1509 1058 :27 H36 Cl N3 03 486 35.S• quant 

Example 1510 1059 C27 H33 Cl F3 N3 03 540 41. 4 .. quant 

Exarnpl e 1511 1060 C29 H40 Cl N3 04 530 13.6• 37 

Example 1512 1061 C30 H36 Cl F6 N3 04 652 44.2• quant 

Exar..ple 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 1:27 H33 Cl F3 N3 03 540 l 37. e· quant 

::xarnple 1516 1065 1:28 H38 Cl N3 04 516 12.3• 34 

Example 1517 1066 1:28 H36 Cl N3 02 484 I 30. 7"' 90 

E:Xa::\pl e 1518 1067 C29 H40 Cl N3 05 546 13. 8"' 37 

E:xarr:ple 1519 1068 1:30 H42 Cl N3 04 544 13 .1 • 35 

Example 1520 1069 C32 H46 Cl ti 3 05 599 14.1"' 35 

Example 1521 1070 1.:29 H34 Cl N3 03 S2 572 l 38.3 93 

Example 1522 1071 1:32 H35 Cl N4 03 559 39.6 98 

E::<a::\pl e 1523 1072 1:33 H42 Cl N3 04 590 I 40.9 98 

Exar.:ple 1524 107 3 jC35 H3S Cl N3 04 600 I 40.5 94 

Exa:-:lple 1525 1074 1c30 H33 Cl F3 N3 04 592 l 38.i 91 

::xa~ple 1526 1075 1:31 H33 Cl f3 N3 04 604 38 87 

Exa:n?le 1527 107 6 1-:30 H33 Cl N4 05 565 I 36.5 94 
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Example 1528 1077 C31 H33 Cl F3 N3 03 

::xample 1529 1078 C30 H34 Cl N3 03 

Example 1530 1079 C31 H36 Cl N3 03 

::xa:r.ple 1531 1080 C32 H38 Cl N3 04 

::xample: 1532 1081 C33 H40 Cl N3 06 

Exarr.ple 1533 1082 C28 H36 Cl N3 03 

::xa::lple 1534 1083 C28 H36 Cl N3 03 

Example 1535 1125 C30 H32 Cl2 N4 05 

::xar::ple 1536 1126 C30 H32 Br Cl N4 05 

Exam? le 1537 1127 C32 H35 Cl N4 03 

::xample 1538 1128 C31 H32 Cl F4 N3 03 

Example 1539 1129 C31 H32 Cl F4 N3 03 

Example 1540 1130 C30 H33 Br Cl N3 03 

::xample 1541 1131 C30 H33 Cl2 N3 03 

Example 1542 1132 C31 H33 Cl F3 N3 03 

E:xam?le 1543 1167 C27 H34 Cl N3 03 

*Yield of TFA salt. 

Exa...~le 1544: Preparation of 

I 

I 

I 

588 35.8 . 
520 34.7 

534 38.4 

564 39.3 

610 45.5 

499 4. !+ 

4 98 6,4• 

599 3.4• 

644 3. 4 .. 

559 1. 6• 

606 4. 3• 

606 5.9• 

599 5.7• 

554 6. 4• 

568 6.3• 

484 1. a• 
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1-(4-Chlorobenzyl)-4-[(N-(3,5-

bis(trifluoromethyl)ben=oyl)glycyl}a...-ninomethyl)piperid.ine 

5 1213). 

(Compound No. 

A solution of 3,5-bis(trifluoromethyllbenzoyl chloride (0.058 rr.:nol) in 

dichloromethane (1 rnLl was added to a r..ixture of 1- ( 4-chlorobenzyl) -4-

( (glycylar.U.no) methyl} piperidine ( 0. 050 mmol) and piperidinomethylpolystyrene 

( 58 rr.g) in chloroform ( 0. 2 mL) and dichloromethane (0. 75 mLl. After the reaction 

10 mixture was stirred at room te~perature for 2 h, methanol (1.0 mL) was added 

and the mixture was stirred at room temperature for 30 min. The reaction r.tixture 

was loaded onto Va:ian": sex colu:r.n, and washed with CH30H (16 mLl. Product was 

eluted off using 2 N NH:. in CH;OH (6 rnL} and concentrated to affo:d 1- (4-

chlorobenzyl)-4-[ IN- (3, 5-

15 bis (t:ifluo:omethyl} benzoyl) glycyl} a:ninornethyl) pipericline (Corr.?ound No. 1213) 

(24.0 mg, 90~): The pu:ity was c!eterrnined by RPLC/MS (100~); ES!/MS m/e 536.2 

(M•+r:, C:~H:iClf,NjO:l. 

20 

Ex~-:-?les 1545-1547. 

The compour.ds of this ir.ven tion were synthesized pursuant to methods of 

Exa~?le 15~4 usir.; the corresponding reactant respectively. The ESI/MS data 

and yields are su::-.:narized in Table 28. 
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Table 28 
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Compound Molecular Formula ESI/MS m/e,Yield (r..g) Yield ( % ) 
No. 

E>: "'.lple 1545 1214 C23 H24 Cl F4 N3 03 486. 2 22.2 91 

Example 1546 1215 C22 H24 Cl3 N3 02 4 67. 9 20.S 89 

Example 1547 1216 C22 H24 Cl F2 N3 02 436. 0 19.3 89 

Exampl.e 1548: Preparation of 4-[(N-(3-Bromo-4-

methylbenzoyl)glycyl}arn.inomethyl]-1-(4-chlorobenzyl) piperidine (Coc;ioundNo. 

1113). 

A solution of 1- ( 4-chlorob"enzyl l -4- ( (glycylar.-...ino) methyl J pipP.ridine 

(0.050 mmol) in CHCl~ (1.35 rnLl and tert-butanol (0.15 mL) was treated with 

10 3-bromo-4-methylbenzoic acid ( 0. 060 mmol l, diisopropylcarbodiimic!e ( O, 060 

mrnol), and HOBt (0.060 tnmol). The reaction t.Uxture was stir.red at room 

temperature for 15 h. The mixture was loaded onto Varian~ sex column, a:1d washed 

with CH30H/CHCl~ 1:1 (12 mL) and CH)OH (12 mL). Product was eluted off using 

2 N NH; in CHJOH (5 mL) and concentrated to afford 4-((N-(3-bromo-4-

15 methylbenzoyl) glycyl} aminomethyl J -1- ( 4-chlorobenzyl) piperidine (Cor..?ound No. 

1113) (16.1 mg, 65%): The purity was determined by RPLC/MS (95t); ESI/MS m/e 

494.0 (C:;.H:;BrClN302 ). 

20 
Examples 1549-1619. 

The compounds of this invention were synthesized pursuant to r..ethods of 

Example 1548 using the corresponding reactant respectively. Preparative TLC, 

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

summarized in Table 29. 

Compound No. 1422 was obtained as byproduct of Compound No. 1418: 5.6 

25 mg, 25% yield; ESI/MS m/e 447.2 (C:::H21ClN102S). 

Table 29 

Compound Molecular Formula IESI/MS m/e,Yield (mg) Yield (%) 
No. 

Example 1549 1114 C22H:4 Br Cl E'N :,01 495. 0 20.2 81 

Exarr.ple 1550 1115 C::H24Cl2FN:.O: 452.2 18.6 82 

Exar..ple 1551 1116 C2;H:1ClINlO:: 539.l 21. 9 81 

Example 1552 1117 C:3H21ClN ,o, 459. 2 I 18.7 81 
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E:.xample 1553 1187 C:;H:, BrCUl30: 

::xample 1554 1188 C:1H:;ClN40.\ 

Example 1555 1189 C.::sH2~ClN10j 

::xa:nple 1556 1150 C:2H20Cl FN10z 

::xample 1557 1241 Cz;H21Cl;F)N30z 

:::xar..ple 1558 1242 C:;H,::;Cl FN:;Oz 

::xample 1555 1243 C::.H;:,Cl.::~l;Oz 

Example 1560 1244 C.:::H:;;Cl IN10;: 

::xample 1561 1245 C.::~H.::sClF.::~10.:: 

::xample 1562 1246 C?lH:;ClN102 

:::xample 1563 1247 CzaHJ,.ClNJO.::S 

Example 1564. 1248 C:.::H2~ClN 10s 

Example 1565 1282 C.::~Hz5Cl F>~40:; 

Exarn::ile 1566 1283 C:1!i.::,Cl:N:iO;. 

:::xample 1567 1284 C::H2~BrClN303 

Example 1568 1285 C2:H2sCl.::N;.O;. 

Ex~mple 1569 1342 C22H24BrCl2N302 

Example 1570 1343 C:;H:,Cl.::N:;O: 

Example 1571 1344 C2.::H.::1Cl2IN)02 

Example 1572 1345 C2,H2sClN;O! 

Example 1573 1346 C2:H2;ClIN;O:; 

E:xample 1574 1350 C.::1H25ClN;.O;:S 

Example 1575 1354 C21H:~BrClN10; 

Exarr.ple 1576 1358 C::.H:bClNsO: 

::xa:nple 1577 1383 C.::3824Cl:F3N;.O: 

E.xample 1578 1384. C:·,H::.BrClN;02S 

E:xarnple 1579 1385 C:eH3c.ClN;01S 

Example 1580 1386 C.::sH3eoClN;O: 

Example 1581 1414 C:1Hz~Cl2N10.> 

E:.xample 1582 1418 C2:;H25ClNs02S 

Example 1583 1436 C29 H30 Cl N3 03 

::xample 1584 1600 C23 H26 Cl F3 N4 02 

Example 1585 1601 C23 H26 Cl F3 N4 03 

Exarnple 1586 1602 C21 H24 Br Cl N4 02 

Example 1587 1603 C21 H24 Cl2 N4 02 

Example 1588 1604 C27 H30 Cl N3 03 

Example 1589 16C·5 C2l H27 Cl N4 02 

::xar::ple 1590 1609 C23 H25 N3 02 s 

Example 1591 1659 C22 H2 6 Cl2 N4 02 

E.xam::-le 1592 1664 C2~ H29 F3 N4 02 s 
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:::xample 1593 1665 C24 H29 

Example 1594 1666 C23 H28 

:::xa:r.?le 1595 1667 C22 H27 

:::xam?le 1596 1668 C24 H30 

:::xa:nple 1597 1669 C24 H31 

Example 1599 1670 C24 H31 

:::xa:r.ple 15S9 16il C25 H31 

Example 1600 16i2 C25 H31 

Exa:r.ple 1601 1673 C24 H29 

Example 1602 1674 C20 H22 

::xar.lple 1603 1675 C22 H25 

Example 1604 1676 C22 H26 

Example 1605 1677 C22 H26 

Example 1606 1678 C22 H26 

E.xample 1607 1679 C22 H26 

Example 1605 1680 C23 H26 

Example 1609 1691 C23 H26 

Exa:nple 1610 1692 C23 H26 

Example 1611 1693 C27 H28 

Example 1612 1654 C29 H31 

Example 1613 1695 C29 H32 

Example 1614 1656 C29 H32 

Example 1615 1657 C29 H32 

Example 1616 1688 C29 H32 

Example 1617 1699 C30 H32 

Exarr.ple 1618 1690 C30 H32 

Example 1619 1691 C29 H30 

F3 N4 03 s I 
:2 N4 02 s I 
Sr2 N3 03 I 
F2 N4 02 I 
F N4 02 I 
! N4 02 I 
F3 N4 03 I 
F3 N4 02 I 
Br Cl N3 02 I 
Sr2 F N3 03 I 
F3 N4 02 I 
F2 N4 02 I 
Er F N4 02 I 
F I N4 02 

Cl F N4 02 

F4 N4 03 

F4 N4 02 

B.: Cl F N3 0 

5r2 N4 04 

F2 NS 03 

F NS 03 

Sr NS 03 

I NS 03 

Cl NS 03 

F3 NS 04 

F3 NS 03 

Sr Cl N4 03 I 

511. 2 14. 9 

4 63. 2 12.9 

S42 26.1 

445 22.9 

427 24~0 

535 28.l 

4 93 26. 8 

478 24.7 

S08 24.9 

S32 2S.6 

435 21. 5 

417 21. 4 

479 23.4 

S25 27.4 

433 22.4 

483 2S.S 

4 67 23.2 

4 98 24.2 

633 31. 8 

536 28.3 

518 31.1 

578 29.6 

626 32.4 

S34 28.2 

S84 31. 7 

S68 30.6 

599 31. 4 
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For example, Co~pound 1245 and 1600 showed the following NMR spectra. 

Compound No. 1245: 1H NM?. (270 'MHz, CDCl3) 0 1.20-1.97 (m, 7 H) I 2.80-2.86 

(rn, 2 HJ, 3.19 (t, J = 6.5 Hz, 2 H), 3.43 (s, 2 H), 4.02 (d, J = 5.3 Hz, 2 H), 

5 S.S2 (br s, 2 H), 6.44 (d, J = 11.9, 6.6 Hz, 1 H), 7.02 (br s, 1 H), 7.21-7.32 

(rn, S Hl . 

Compound No. 1600: 1 HN~!?. (270HHz, CDCl:.) ol.2S-!.97 (rn, SH), 2.82-2.87 

(rn, 2 HJ, 3.21 (t, J = 6.5 Hz, 2 Hl, 3.44 (s, 2 H), 4.06 (d, J = 5.1 Hz, 2 HJ, 

5.99 (br s, 1 Hl, 6.71 (d, J = 8.3 Hz, 1 HI, 6.87 (br s, 1 HJ, 7.26 (s, 4 H), 

10 7 • 4 3 ( dd' J = s . 9 Hz' 1 H) I 7 • 6 4 ( s, 1 H) • 

Exa.""r.ple 1620: Preparation c: l-(4-Chloroben:yl)-4-[(N-(4-
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isopropylphenylsulfonyl)glycyl}aminornethyl]piperidine (Compound No, 869), 

A solution of 1-(4-chlorobenzyl)-4-{ (glycylamino)methyl)piperidine 

( 14. 8 mg, 0. 05 rr.rnol) in CHCl:, (2 n:Ll was treated with 

(pipe:idinomethyl)polystyrene resin (28 mg, 2.8 r.:nol/g), 4-

5 isopropylbenzenes~lfonyl chlo:ide (1.5 equiv.) and stirred at 25 •c for 16 h. 

(A.mi~omethyllpolystyrene was added to scave~ge the residual sulfonyl chloride 

and the reaction rnixture was stirred at 25 •c for 16 h. Filtration and 

concentration afforded 1-(4-chlorobenzyl}-4-[{ (4-

isopropylphenylsulfonyllglycylJarninomethyl]piperidine (compound No. 869) 

10 (22.lr.:g, 92:): ThepuritywasdeterminedbyR?LC/MS (86S); ESI/MSr../e478 (M'+H, 

C24H;2ClN :,O)S) . 

EX~"r?les 1621-1627. 

The compounds of this invention were synthesized pursuant to meth~ds of 

15 Example 1620 using the corresponding reactant respectively. The ESI/MS data 

and yields are summarized in Table 30. 

20 

25 

Table 30 

Compound Molecular Formula IESI/MS m/e,Yield (mg)I Yield (%) 
No. 

Exa::-.ple 1621 865 C22 H28 Cl N3 03 S 450 16.2 72 

Example 1622 866 C22 H25 Cl F3 N3 03 sj 504 8.8 35 

Example 1623 867 C23 H24 Cl F6 N3 03 s 572 8.o 28 

Exal:\ple 1624 868 C23 H30 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 4 92 11.1 45 

Ex.am?le 1627 872 C21 H26 Cl N3 03 s 436 9.6 44 

Ex~"cyle 1628: Preparation of 1-(4-Chlorobenzyl)-4-[{2-(3-(4-

trifluoromethylphenyl)ureido)acetylamino}rnethyl]piperidine (Compound No. 

852). 

A solucio~ of 1-(4-chlorobenzyl)-~-{ (glycyla~ino)methyl}piperidine 

( 14. s mg, 0.05 mr..ol) in CHCl" (2 !:':L) was t::eated with 

(piperidino~ethyllpolystyrene resin (28 r..g, 2.8 r.:nol/g), 3-

(trifluoro::iethyllphenyl isocyanate (1.3 equiv.) and stirred at 25 •c for 16 h. 

(Amir.err.ethyl) polystyrene was added to scavenge the residual isocyanate and the 

reaction ~ixture was stirred a: 25 •c for 16 h. Filtration and concentration 

305 



5 

10 

15 

WO 99125686 

2 6 JUN 2002 
PCT/US98/23254 

afforded l-(4~chlorobenzyll-4-[(2-(3-(4-

trifluoromethylphenyl l ureido) acetylamino I methyl) piperidine ( 19 mg, 7 8% I 

(co:::pound No. 852): The purity was determined by RPLC/MS (92":); ESI/MS m/e 483 

(M 0 +H, C::.EHCl F3N~02) . 

EX~"t1ples 1629-1641. 

The compounds of this invention were synthesized pursuan: to methods of 

Example 1628 using the corresponding reactant respectively. 'ihe ESI/MS data 

and yields are summarized in Table 31. 

Table 31 

Corr.pound I Molecular Formula IESI/MS rn/e,Yield (r..g) Yield ( t) 

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 H29 Cl 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 

E:xample 1635 858 C23 H29 Cl N4 03 445 8.6* 31 

Example 1636 859 C22 H26 Cl2 N4 02 449 11. o· 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 I 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 I 13.1 57 

*Yield of TFA salt. 

Ex~"t1ple 1642: Preparation of 1-(4-Chloroben:yl)-4-[{N-(3-

ethoxybenzoyl)-o-phenylalanyl}aminornethyl]piperidine (Compound No. 2091). 

A solution of 1- ( 4-chlorobenzyl) -4- (arninomethyl) piperic!ine (100 mg) in 

CHCl:. (3 r..L) was treated with Et~N (0.090 mL), N-(te:t:-butoxycarbonyl)-Cl­

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 .:as washed with 

l·N aqueous NaOH solution (2 mL x 2) and brine (2 rnL). The or;anic layer was 

dried a:-.d concentrated to afford 1- ( 4-chlorobenzyl l -4- [ ( N- ( tert-

butoxycarbonyl)-~-phenylalanyl)aminomethyl]piperidine. 

The resulting 1-(4-chloroben=yl)-4-((N-(cert-butoxycarbonyl)-~-
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phenylalanyl)arninomethyllpiperidine was dissolved.in methanol (5 mLI and 4 N 

HCl in dioxane (1.5 mL) was added. The solution was stirred at room temperature 

for 19 h and concentrated. 

A solution of the resulting material and 3-ethoxybenzoic acid (80 ~g, 

5 0.48 rnmol) in CHCl; (1 rnL)was treated with Et:.~N (0.090 mL), EDCI (90 mg) and H08t 

(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 co:icentrated. Column chromatography 

51 afforded 1-(4-chlorobenzyl)-4-({N-(3-

10 ethoxybenzoyl)-u-phenylalanyl}aminomethyl)piperidine (Compound No. 2091) 

(183.5 mg, 82%): The purity was determined by RPLC/MS (99%); ESI/MS r../e 534.0 

(M•+H, CltHHClNlO)). 

15 

20 

EX~'ttples 1643-1657. 

The compounds of this invention were synthesized pursuant to methods of 

Example 1642 using the corresponding reactant respectively. The ESI/MS data 

and yields are summarized in Table 32. 

Table 32 

Compound Molecular Formula IESI/NS m/e Yield ( r::g l Yield (~) 
No. 

Exa:r.ple 1643 2092 C33 H37 Cl N<t 03 I 572 .a 152.9 64 

Exam?le 1644 2093 C27 H36 Cl N3 03 s I 518.0 177.4 82 

E:xa:r.ple 1645 2094 C29 H34 Cl N3 03 s I 539.9 164.4 73 

Example 1646 2095 C28 H38 Cl N3 03 I 500.0 139.1 66 

::xar.l?le 1647 2096 C31 H42 Cl N3 03 I 540.0 161.7 71 

Example 1648 2097 C27 'H36 Cl N3 03 I 485.8 157.8 78 

Example 1649 2098 C31 H35 Cl2 N3 03 I 567.9 172 .2 72 

E:xar..ple 1650 2099 C30 H34. Cl N3 03 I 519.8 I 144. 7 66 

Example 1651 2100 C32 H38 Cl N3 04 I 564. 0 181. 5 77 

Exa:nple 1652 2101 C38 H42 Cl N3 04 I 639.9 192.3 72 

Example 1653 2103 C33 H40 Cl N3 04 I 577.8 159.5' 66 

Exar..ple 1654 2104 C28 H36 Cl N3 05 I 530.1 99.7 45 

Example 1655 2115 C27 H36 Cl N3 03 I 486. 2 122.9 60 

Exal:'ple 1656 2116 C28 H3S Cl N3 03 I 500 .1 118. 3 57 

Example 1657 2117 1c20 H34 Cl NS 03 I 524.1 I 98.3 45 

Reference Example 29: Preparation of 1-(tert-Butoxyca:bonyl)-4-[(N-
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(3-(trifluoromethyl)benzoyl)glycyl)aminomethyl]piperidine. 

N-(3-(Trifluoro~ethyl)benzoyl)glycine (4.22 g, 17.0 rnmol), EDCI (4.25 

g, 22.ltr::'\ol), 1-hydroxybenzotriazolehydrate (2.999, 22.lmrnol) andEt;H (l.72 

g) were added to a solution of 1- ( ce:t-butoxycarbonyl) -·4-

5 (aminomethyl)piperidine (4.03 g) in dry CH~Cl: (200 rn!..). The reaction mixture 

was stirred at 25 •c for 20 h. H20 (100 rnL) was added to the reaction mixture 

and the mixture was extracted with CH2Cl: (2 x 50 rnL) • The co:-:-.bined extracts 

were washed with H~O (2 x SO rnL), brine (50 r:\L) and driec (MgSOd. The solvent 

was removed unde: reduced pressure to afford an yellow oil which was purified 

10 by colurr.'1 chromatography (SiO:, 70t EtOAc-hexane) to give 1- ( tert­

butoxycarbonyl)-4-( {N-(3-

( trifluoromethyl) benzoyl) glycyl) aminomethylJ piperidine as 'a white solid ( 6. 39 

g, 85%): :H-NMR (CDCl3, 300 .MHz) ol.4 (s, 9 H), 1.0-1.8 (m, 5 HJ, 2.6-2.8 (rn, 

2 H), 3.15-3.3 (rn, 2 H), 4.0-4.3 (m, 4 H), 6.6-6.7 (m, lE), 7.64 (s, l H), 7.60 

15 (dd, 1 H, J= 7.2, 7,2 Hz), 7.79 (d, 1 H, J= 7,2 Hz), 8.0 (d, 1 H, J= 7.2 Hz), 

8.11 (s, 1 H); The purity was determined by Ri?LC/HS (97t.); ESI/MS r:./e 444.3 (M'+H, 

C21H2aF3N301 I . 

Reference Example 30: E>reparation of 4-[(N-(3-

20 (Trifluoromethyl)benzoyl)glycyl}aminomethyl]piperidine. 

A solution of l-(tert-butoxycarbonyl)-4-[(N- (3-

(trifluorornethyl)benzoyllglycyl}aminomethyl)pipe:-idine (2.29 g, 5.16 r:t.'nol) in 

CH)OH (40 ~L) was treated with 1 N HCl-Et~O (55 mL). The reaction mixture was 

stirred at 25 °C for 15 h and the solvent was removed u~der reduced pressure. 

25 2 N aqueous NaOH solution (100 rnL) was added to the reaction r.~xture and the 

mixture was extracted with EtO.:\c (3 x 100 rnL). The combined ex.tracts were washed 

with brine and dried (K:CO~). The solvent was removed c~der reduced pressure 

to afford a white solid which was purified by column chromatography (SiOz, 

= 7/6/1)) to give 4-({N-(3-

30 (trifluoromethyll benzoyl) glycyl J arninomethyl] piperidine as a white solid ( l. 27 

g, 72i}: The purity was determined by ReLC/MS (9Be); ESI/MS m/e 344.1 (M'+H, 

CuH:<·F~N~O:: l . 

Exa.~le 1658: Preparation of 1-(3-(Trifluoro~ethoxy)benzyl}-4-[{N-

35 (3- (trifluoromethyl) ben:oyl) c;lycyl) amino::-.ethyl] piperid.ine (Co:::::Jound No. 927) . 

solution of 4-[(N-(3-

(trifluoro:nethyl)benzoyl)glycyl)arninomethyl)pipe:idine (19.9 r..g, 0.058 mmoll 

in CH;.CN ( l. 0 rnL) and (piperidinomethyl) polys :yrene ( 55 mg, 2. 7 m7.ol base/g resin) 
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were added to a solutio:-i of 3- ( tri fluorornethoxy) ben~yl b:ornide ( 12. 3 r..g, O. 048 

mrnoll in CH;,CN (l. 0 mL). The reaction mixture was stirred at 60 •c for 2. 5 h. 

Phenyl isocyanate (6.9 r..g, 0.048 rnmol) was added to the cooled reaction mixture 

and the r..ixture was stirred at 25 •c for l h. The reaction mixture was loaded 

5 onto Varian™ sex colu:r .. :i and washed with CH:.CH (20 r.iL). P:oduct ....,as eluted off 

using 2 N NH.1 in CH,OH (6 J":\L) and concentrated to afford 1-(3-

( trifl uorometho:-:y) benzyl) -4- ( ( N- ( 3-

( tri fl uoromethyl l ben zoyl) glycyl J a~inomethyl) piperidine (compound No. 927) 

(22. 8 mg, 91?.) as a pale yellow oil: The purity was deterr.iined by RP LC/MS ( 9 9:); 

10 ESI/MS m/e 518 .1 (M•+H, C04 H:!.F!Nj0~). 

EX~"Tples 1659-1710. 

The compol.!:ids o: this invention were synthesized pursuant to methods of 

Example 1658 usir.g the corresponding reactant respectively. Ti':e ESI/MS data 

15 and yields are sl.!:;:marized in Table 33. 

Table 33 

Cor.lpound I Molecular Formula IESI/~S m/elYield (mg) I Yield ( ~) 

No. 

E:xarnple 1659 875 C23 H26 F3 N3 02 I 434 6.3 40 

.::xample 1660 876 C23 H2S Sr F3 N3 02 I 512 4.3 23 

Exa::-.ple 1661 877 C24 H25 F3 N4 02 I 459 11. 3 68 

E:xarnple 1662 878 C23 H25 f3 N4 04 I 4 79 8.3 48 

E:xar::ple 1663 884 C25 H29 F3 N4 03 I 491 10.8 61 

E.xarnple 1664 885 C24 H28 F3 N3 04 s I 512 9.0 49 

Exar:iple 1665 886 C23 H25 F4 N3 02 I 452 12.7 78 

Example 1666 887 C24 H25 F6 N3 02 I 502 13.9 77 

Exai.tple 1667 888 C23 H26 F3 N3 03 I 450 11.5 71 

Example 1668 869 C29 H30 F3 N3 02 I 510 12.4 68 

Exar::ple 1669 eso C27 H28 F3 N3 02 I 464 12.0 69 

::::.xarnple 1670 651 C23 H24 Cl2 F3 .N3 021 502 11. 4 63 

Exa:::ple 1671 892 C24 H28 F3 N3 03 I 46~ 11. 7 70 

::::.xarn?le 1672 893 C24 H26 f3 NS OS I 522 13.9 74 

Exa;:-.ple 1673 8 CA 
~ .. C26 H32 F3 N3 03 I 492 11. 3 64 

Example 1674 695 C24 H28 F3 N3 02 I 448 4.8 30 

E:xa:::?l e 1675 896 C24 H25 F3 ll 4 02 I 45S 17.5 c;:uant 

Exam? le 1676 697 C24 H26 F3 N3 04 I 478 9.2 57 

Exa;:-.ple 1677 8 98 C24 H26 F3 tl3 04 I 478 8.9 55 
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Example 1678 899 C24. H28 f3 N3 03 

Example 1679 900 C25 H28 f3 ti 3 04. 

Example 1680 901 C29 H30 f3 NJ 02 

Example 1661 902 C23 H24 f3 NS 06 

Example 1682 903 C25 H30 f3 N3 04. 

Example 1683 906 C25 H30 F3 N3 02 

Example 1684 907 C31 H34 f3 N3 02 

Example 1685 908 C30 H31 f3 N4. 03 

::xample 1686 909 C30 H3l f3 N4 03 

Example 1687 910 C23 H24 Cl2 F3 N3 02 

Example 1688 911 C23 H25 Cl F3 N3 02 

Example 1689 912 C23 H24 Br2 F3 N3 02 

Example 1690 913 C24 H28 F3 N3 03 

Example 1691 914 C30 H32 F3 N3 03 

Example 1692 915 C24 H28 F3 N3 03 

Example 1693 916 C22 H25 F3 N4 02 

Example 1694 917 C22 H25 F3 N4 02 

Example 1695 918 C26 H30 F3 N3 04 

Example 1696 919 C24 H28 F3 N3 02 

Example 1697 920 C24 H25 F6 N3 03 

Example 1698 921 C27 H28 F3 N3 02 

Example 1699 922 C20 H26 F3 N3 02 

Example 1700 923 C29 H2S Cl F3 N3 02 

Example 1701 928 C24 H25 F6 N3 03 

Example 1702 929 C24 H28 F3 N3 02 s 

Example 1703 930 C24 H28 F3 N3 02 

Example 1704 931 C24 H25 F3 N4 02 

Example 1705 932 C23 H24 Cl F3 N4 04 

Example 1706 933 C24 H28 F3 N3 02 

Example 1707 934 C22 H25 F3 N4 02 

Example 1708 935 C23 H25 F3 N4 04 

Example 1709 936 C23 H25 F3 N4 04 

Example 1710 1615 C24 H25 F6 N3 02 s 

464. 13.7 

4 92 18.6 

510 13.7 

524. 12.6 

4. 94 14.. 0 

4. 62 I 11. 2 

538 19.6 

553 30.4 

553 12.6 

502 11. 0 

4.68 20. 2 

590 20. 2 

464 12.6 

540 13.S 

4 64 8.3 

435 2.5 

4.35 2.7 

506 3.9 

448 15.9 

518 20.3 

484 15.5 

398 7.3 

544 12.5 

518 21. 4 

460 23. 7 

448 21. 3 

459 21. 4 

513 15.6 

448 16.6 

435 18.0 

479 I 15.1 

479 15.4 

534. 2 26. 3 
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Exa.-r.ple 1711: Preparation of 1-( 4- (Dicethyla.-:.ino) be:i:yl )-4- ({ N- (3-

( trifluoromethyl) ben:z:oyl) qlycyl} aminomethyl] piperid.ine ( Co~ound No. 937) • 

A solution of 4- [ (II- ( 3-

5 (trifluoromethyl)benzoyl)glycyl)aminomethyl]piperidine (20.0 ~q, 0,058 mmol) 

in CHlOH (1. Q mL) and NaBH 3CN (16.5 rng) were added to a solution of 4-
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(dimethylarnino)benzaldehyde (30.4 mg, 0.204. mrnol) i!'l 5 ~ CH:.COOH/CHjOH (1.0 mt). 

The reaction mixture was stirred at 60 •c for 19 h. The solvent was evaporated 

to afford a solid. CH;CN (2.0 rnL) and phenyl isocyanate (6.9 mg, 0.04.8 r..rnol) 

were added to the solid a:id the mixture was stirred at 25 °C for l h. The reaction 

5 r:i.ixture was loaded onto Varian':°:': sex column and washed with C:1;0H (20 mL). Product 

was eluted using 2 N NH;.-CH;.OH (6 mL) and the eluant was concentrated to afford 

1-(4.-(dimethylamino)benzyl)-4.-[(N-(3-

( trifluoror.:ethyll benzoyl) glycyl I arninomethyl I piperidine (compou!"\d 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, Cz~H;iF;N 40:). 

Exar::ples 1712-1729. 

The compounds of this inventior: were synthesized pursuant: to methods of 

Exam?le 1711 usir.g the corres?onding reactant respectively. Preparative TLC 

15 (SiOz), if needed, afforded the desired material. The ESI/MS data and yields 

are summarized ir. Table 34. 

Table 34 

Compound I Molecular Formula ESI/MS m/e Yield (rng) Yield (%) 

No. 

Example 1712 879 C24 H26 F3 N3 04 478 13.0 62 

Example 1713 850 C24 H26 F3 N3 04 478 16.3 78 

Example 1714 881 C23 H25 Br F3 N3 02 512 11. 4 51 

Example 1715 862 C29 H30 F3 N3 03 526 13.4 58 

Example 1716 863 C23 H25 Cl F3 N3 02 468 7.9 3S 

Example 1717 904 C23 H26 F3 N3 03 4 50 3.3 17 

Example 1718 905 C21 H23 F3 N4 04 s 485 27.7 98 

Example 1719 938 C23 H24. Cl F4 N3 02 486 8.6 30 

Example 1720 939 C23 H24 Cl F3 N4 04 513 11. 0 37 

Exaraple 1721 940 C23 H26 F3 N3 03 450 5.5 21 

Example 1722 941 C24 H24 Cl F6 N3 02 536 11. 2 36 

Exa:::ple 1723 997 C30 H32 F3 N3 02 524 17.5 76 

::xample 1724 H~9 C25 H30 F3 N3 02 462 21. 6 80 

Example 1725 1450 C26 H32 F3 N3 02 476 23.5 85 

Exa:::ple 1726 H52 :27 H35 F3 N4 02 I 505 5.1 17 

Example 1727 1453 :::26 H32 F3 N3 03 492 22.0 77 

Exa::'.ple 1726 1454 :25 H30 F3 N3 03 478 21. 4 77 

Example 1729 H56 C25 H28 F3 N3 04 4 92 23.8 83 
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Exa1t1?le 1730: Preparation of 1-(3-Hyd..roxy-4-rnethoxyben:yl}-4-((N-(3-

(trifluorornethyl)benzoyl)glycyl}aminomethyl]piperidine (Compo~~d No. 1452). 

To a solution of 4- ( ( N- ( 3-

5 (trifluoromethyl)benzoyl)glycyllaminomethyl]piperidine (20.0 n;, 0.058 mmol) 

and 3-hydroxy-4-methoxy:=enzaldehyde ( 33 mg) in 5 ~ CH;COOH/CH;.OH ( 1. o mLl was added 

NaBH)Cl.f (16.5 mg) in 5 % CH;COOH/CH30H (1.0 mL). The reaction mixti.::e was stirred 

at 60 •c for 15 h. The reaction mixture was loaded onto Variann: sex column and 

washed with CH~OH (15 r..L). Product was eluted using 2 ~; NH 3-CH 10H (5 mL) and 

10 the eluant was concentrated to afford 1- ( 3-hydroxy-4-?':".ethoxybenzyl )-4- ( ( N­

( 3- ( tri fluoromethyl) ben:oyl) glycyl} a::tinomethyl J piperidine (Cor:-:pound No. 1452) 

(25.8mg, 92%): ThepuritywasdeterminedbyR?LC/MS (9H); ESI/MSr../e 480 (M.+H, 

C24 H2~F~N30i). 

15 

20 

25 

Ex~'r.ples 1731-1733. 

The compounds of this invention were synthesized pursuant to methods of 

Example 1730 using the corresponding reactant respectively. The ESI/MS data 

and yields are summarized in Table 35. 

Table 35 

Compound Molecular Formula IESI/MS m/e Yield (mg) I Yield ( ~) 
No. 

Example 1731 1455 C24 H28 f3 N3 04 480 24.0 86 

Example 1732 1647 C27 H34 E'3 N3 02 490.2 23.6 96 

E:xarr.ple 1733 1649 C26 H32 F3 N3 02 476. 2 I 23.1 97 

Exa:nple 1734: Preparation of 1-(4-Eenzylhen:yl)-4-[{N-(3-

( trifluoro::iethyl) ben:z:o:z·l) glycyl) aminomethyl] pipe::idine (Compound No. 92 6) . 

A solution of rnethanesulfonyl chloride (4.2 ng, 0.037 rnmol) in CHCl~ (1.0 

rnL) a!"ld (piperidinomethyl) polystyrene ( 54 mg, 2. 7 rr.mol base/g resin) we:e added 

to a solution of ~-(be:;.:yl)be!"lzyl alcohol (8.7 mg, O.C~4 rnmol) in CHCl~ (1.0 

rnL). The reaction mix:ure was stirred at 25 °C for 15 h. A solution of 4-

[ ( N- ( 3- ( tri fluoromethyl) benzoyl) glycyl) aminomethyl] piperidine ( 15. l r..g, 0 • 044 

30 m."ttol) in CH;.CN (1.0 mLl and KI (2 mg) were added to the reactic:i mixture and 

the r.J.xture was stirred at 65 •c for 5 h. Phenyl isocya:;.ate (5.2 r:\g) was added 

to the cooled reaction r.Uxture and the mixture was stirred at 25 •c for 1 h. 

The reaction mixture \..'as loaded onto Varian111 sex colU!':\."\ and was!':ed with CH;OH 
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(20 rnL). Product was eluted off using 2 N NH:. in Cii;.OH (6 rnL) a:id concentrated 

to afford l-(4-benzylber.zyl)-4-((N-(3-

(trifluoro:nethyl)benzoyl)glycyl)aminornethyl)pipe=idine (corr.po\.!nd No. 926) as 

a pale yellow oil (5.6 f:'.g, 29~): The purity was ceterr.-.ined by R!?LC/MS (94%); 

5 ESI/MS m/e 524 .1 (M'+H, C~,:.H~ 7 F:,NJO:). 

Ref ere nee Example 31: Prepa::ation of 4- [ { (N-

(Ben:yloxycarbonyl)glycyl)amino}methyl]-1-(tert-butoxycarbonyl)piperid.ine. 

A solution of 4-(aminomethyl)-1-(tert-butcxycarbonyl)piperidine (3.54 

10 g, 16.S rr.'!lol) in CH:Cl: (80 nL) was treated with Et 3N (2.8 ml, 20 rr.rnol), 11-

(ber.zyloxycarbonyl)glycine (3.77 g, 18 rnmol), EDCI (3.45 g, 18 r..:nol) and H03t 

(2.43 g, 18 rnmol). After the reaction mixture was stirred ;t room ter::perature 

for 15 h, 2 N aqueous NaOH solution (100 rnL) was a~ded. The o=ganic layer was 

separated, and the aqueous layer was extracted with dic~lorome:hane (100 rnL x 

15 3). The combined organic layers were dried ove= anhydrous sodium sulfate, 

filtered, and concentrated. Column chromatography (Si0: 1 ethyl acetate) af­

forded the desired 4-[ ( (N- (Benzyloxycarbonyl) glycyl) arnino)r.,e:.hyl)-1- ( tert­

butoxycarbonyl)piperidine (6.27 g, 94~) as an a:orphous solid. 

20 Reference Exa.'T.ple 32: Preparation of 4-{ (Glycyla.':1.i.no}rnethyl}-1-

25 

(te:t-butoxycarbonyl)piperid.ine. 

A solution of 4-[( (N-(benzyloxycarbonyl)glycyl)a~inolrnethyl)-1-

(tert-butoxycarbonyl)piperidine (6.26 g, 15.4 mmol) in methanol (100 mL) was 

hydrogenated at 1 atm in the p::esence of s: palladium on charcoal (620 rng) at 

room tempe::ature for 7 h. 

and the co=:-.bined 

The catalyst was re:noved by filtratio:i through Celite 

filtrate was conce::t:rated to afford 4-

{ (glycyla:nino) methyl )-1- ( tert-buto:-tycarbonyl) piperidine ( 3. 84 g, 92S) as a 

solid. 

30 Reference Exa.":"?le 33: Preparation o! 4- [ { (N- (2-.A.'1\.ino-5-

chlorobenzoyl) glycyl) a.~no )methyl]-l- ( te:t-butoxycarbonyl) piperid.ine. 

A solution of 4- ( (glycylamino} me:hyl J-1- ( tert-

butoxycarbonyl) piperidine ( 1. 33 g, 4. 90 m."nol) in C~:Cl:: (25 rnLl \o.'as treated with 

Et~~ (0.75 rnL, 5.4 rnrnol), 2-amino-5-chlorobenzoic acid (940 mg, 4.9 mrnol), EDCI 

35 ( 94 0 mg, 4, 9 mmol) and HOBt ( 660 mg, 4. 9 rn."l'lol) . After the reaction mixture was 

stirred at room temperature fo: 3 h, 2 N aqueous NaO?-: solution (20 r:1L) was added. 

The organic layer was separated, and the aqueo~s layer was extracted with 

dichloror..ethane (20 r.:L x 3). The corn.!::>ined organic layers were d::ied over 
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Column chromatography 

4- [ ( (N- (2-amino-5-

chlorobenzoyl)glycyl)a~ino}methyl}-1-(terc-butoxycarbonyl)piperidine (l.63g, 

78b) as a solid. 

Reference Exa.."t"ple 34: Preparation of 4- [ ( (N- (2-.Am.ino-S-

chlorobenzoyl)glycyl)~":\i.no}rnethyl]piperidine. 

To a solution of 4-[( (N-(2-amino-5-

chlo::oben zoyl l glycyl) a:nino I r:rethyl J -1- ( tert-bu to:~ycarbonyl) piperidine ( 1. 63 9, 

10 3.84rnrnol) in methanol (20mL) wasadded4NHClindioxane (9.SmL). The solution 

was stirred at room temperature for 6 h. The reaction mixture was concentrated 

and 2 N aqueous NaOH solution (20 mL) was added. The mixture was extracted with 

dichloromethane (20 mL x 3 l, and the combined e:-:tracts were dried over sodium 

sulfate, filtered and concentrated to give 4-[( (N-{2-amino-5-

15 chlorobenzoyl)glycyl)ar:ii.no)rnethyl)piperidine (1.19 g, 95~): 1HNMR (CDCl), 270 

MHzl 61.10-1.76 (m, 4 HI, 2.55 (td, J = 2.4 and 12.2 Hz, 2 H), 3.00-3.10 (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 (d, J = 8.8 Hz, 1 H), 6.85-7.02 (m, l 

H), 7.15 (dd, J = 2.7 and 8.8 Hz, 1 H), 7.38 (d, J = 2.4 Hz, 1 Hl; ESI/MS m/e 

20 325.2 (C1~H21ClN40~). 

25 

4-(( (N-(2-A.~ino-5-bromobenzoyl)glycyl)amino}methyl)piperidine was 

also synthesized pursuant to methods of Reference Examples 32 and 33 using the 

corresponding reactant: 951 mg, 6H (2 steps) .ESI/MS rn/e 369.2 (C 1 ~.H11BN40;.). 

Example 1735: :!?reparation of 4-[( (N-(2-(tert-Butoxycarbonylamino)-

4,5-difluorobenzoyl)glycyl)ar.U.no)rnethyl]-l-(4-chlorobenzyl)piperid.ine. 

A solution of 1-(4-chlorobenzyl)-4-( (glycylarnino)methyl)piperidine 

dihydrochloride (738 mg, 2 m.~ol) in CHiCl: (20 rr~I was treated with Et~N (1.1 

30 mL, Smrnol), 2-(tert-b-utoxycarbonylarnino)-4,5-difluorobenzoicacid (607mg, 2.2 

mmol), EOCI (422 ng, 2.2 mmol) and HOBt (337 mg, 2.2 mmol). After the reaction 

mixture was stirred at room temperature for 14 h, 0.6 N aqueous NaOH solution 

(SO t:1L) was added, and the mixture was extracted ... i.th dichlorornethane (3 times)· 

The combined organic layers were dried over anhydrous sodium sul:ate, filtered, 

35 and concentrated. Colu:nn chromatography (SiO~, ethyl acetate then ethyl ace-

tate/methanol = 92/8) afforded the desired 4-( ( (N- (2- ( terc-

butoxycarbonyla~ino)-4,5-difluorobenzoyllglycyl)amino}~ethyl]-1-(4-

chlorobenzyl)piperidine (1.01 g, 92~): ESI/.MS m/e 551.3 (M•+H, C~~H":.Clf1N•O~) • 
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4-[I (N-(2-(tert-butoxycarbonylamino)-5-

trifluoro~ethylbenzoyl)glycyllamino)methyl)-1-(4-chlorobenzyl)piperidine 

was also prepared pursuant to the above method using the corresponding reactant: 

5 3.03 g, 82);; ESI/MS rn/e 583.2 (t-t"+H, C::aHHClF;.N 40 4). 

Reference Exa.""q?le 35: Preparation of 4-[( (N-(2-Ami.no-5-

trifluorornethylbenzoyl)glycyl)amino)rnethyl]piperid.ine. 

A suspension of 1-(4-chlorobenzyl)-4-(((N-(2-amino-5-

10 trifluoromethylbenzoyl)glycyllamino}methyl)piperidine (447 mg, 0.93 rrmol) and 

Pd(OHl:: (60 mg, 0.23 rnmol) in 5% HCO~H/methanol (10 mL) was stirred at 50 °c for 

14 h. The Pd catalyst was filtered off through Celite, a~d the filtrate was 

concentrated. To the residue was added lN aqueous NaOH solution (15 mL) and 

the mixture was e:-:tracted with ethyl acetate (30 mL x 3). The co::-.bined extracts 

15 were dried over anhydrous sodium sulfate, filtered, and concentrated. Column 

chromatography (SiO;i, AcOEt/MeOH/Et3N = 70/25/5) gave 4- [ ( (N- (2-amino-5-

trifluorornethylbenzoyllglycyl) arnino)methyl)piperidine (284 rng, 86%): ESI/MS 

rn/e 359. 0 (M•+H, C16H:1F3N40z). 

20 4-[((N-(2-Arnino-4,5-difluorobenzoyl)glycyl)amino}methyl]piperidine, 

4-[ (N- (2- ( tert-Butoxycarbonylamino)-5-

trifluoromethoxybenzoyl)glycyl}aminornethyl)piperidine, 4-[( (N-(2-(tert-

butoxycarbonyla:nino)-4,5-difluorobenzoyllglycyl)amino}methyl)piperidine, 

and 4-[( (N-(2-(tert-butoxycarbonylarnino)-5-

25 trifluoromethylbenzoyl}glycyl)amino}methyl)piperidine were also prepared 

pursuant to the above method using the corresponding reactant, respectively. 

4-[{(N-(2-amino-4,5-difluorobenzoyl)glycyliamino)methyl)piperidine: 

564 mg, 89t; ES I/MS m/e 327. 2 (M.+H, C1~H2c.FzN40!l. 

4-[{N-(2-(tert-Butoxycarbonylarnino)-5-

30 trifluoromethoxybenzoyll glycyl) aminornethyl) piperidine: quant; 1H NMR (CDCl;, 

400 MHz) fil.10-1.25 (m, 2 H), 1.45-1.73 (m, 3 H), 1.51 (s, 9 Hl, 2.53-2.64 (m, 

2 H), 3.04-3.13 (m, 2 H), 3.22 (t, J = 6.3 Hz, 2 H), 4.09 (d, J = 4.6 Hz, 2 H), 

5.91 (br. s, l Hl, 7.09 (br. s., l H), 7.32 (d, J = 9.0 Hz, l H), 7.38 (s, 1 

H), 8.43 (d, J = 9.0 Hz, l H). 

35 4-[((N-(2-(terc-butoxycarbonylamino)-4,5-

difluorobenzoyll glycyl) amino)rnethyl) piperidine: 310 mg, 40i; ES I/MS m/e 427. 3 

(M•+H, C2•:.Hz3FzN40.J. 

4- [ ( (N- (2- ( tert-butoxycarbonylamino) -5-
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trifluoromethylbenzoylJglycyl)amino)rnethyl)piperidine: 1.35 g, 57:; ESI/MS 

m/e 459. 3 (M'+H, C:1H:rFlN40d. 

Example 1736: Preparation of 4- [ (N- (2-Arnino-s-

5 chlorobenzoyl)glycyl}~'ninomethyl]-1-(4-ethoxybenzyl}piperidir.e (Corr;ioundNo. 

1429) and l-(4-Ethoxybenzyl)-4-[(N-(2-(4-ethoxybenzyl)arnino-S-

chlorobenzoyl)glycyl}~'ninomethyl]piperidine (Co~ound No. 1433), 

Sodium cyanoborohydride (140 mmol) in methanol (0.4 mL) was added to a 

mixture of 4- ( ( N- (~-amino-5-chlorobenzoyl l glycyl I aminomethyl) piperidine ( O .10 

10 ~moll, 4-ethoxybenzaldehyde (0.10 mmol), acetic acid (0.050 rr.:), and methanol 

(1.6 rnL). The reaction mixture was stirred at 60 °C for 14 ~. The reaction 

mixture was loaded onto Varian™ sex column and washed with cH;OH (20 mL). eroduct 

was eluted using 2 N NH:. in CH;.OH (6 rnL) and concentrated. Freparative TLC (Si02, 

AcO:::t/CH30H 5 1) afforded 4-((N-(2-amino-5-

15 chlorobenzoyl) glycyl} aminomethyl J -1- ( 4-ethoxybe:izyl) piperidir.e (Compound No. 

20 

1429) and 1-(4-ethoxybenzyl)-4-((N-(2-(4-ethoxy;,enzyl)amino-5-

chlorobenzoyl)glycyl)aminomethyl]piperidine (Co:npound No. 1433). 

Compound No. 1429: 4.5 mg, 20~: The purity was determined by RPLC/MS 

(95:); ESI/MS m/e 459.2 (M'+H, C: 4 H,;iClN~O~). 

Compound No. 1433: 8.4 mg, 28~: The purity was deter~ined by RFLC/MS 

(98~); ESI/MS m/e 593.2 (M'+H, c~~HoClN40d. 

Examples 1737-1779. 

The compounds of this invention were synthesized pursua:-it to methods of 

25 Exat:1ple 1736 using the corresponding reactant respectively. The ESI/MS data 

and yields are su:nrnarized in Table 36. 

Table 36 

Compound Molecular Formula IESI/MS rn/e,Yield (:ng) Yield (~) 

No. . 
Exa::iple 1737 1430 C24 H29 Cl N4 04 I 473.0 I 3.1 13 

E:xa:nple 1738 1431 C24 H31 Br N4 03 505.2 5.8 23 

E:.xar:.ple 1739 102 C24 H29 Br N4 04 517.0 4.1 16 

E:xample 1740 1434 C33 H41 Br N4 06 637.2 9.7 30 

E:.xa:nple 1741 1435 C24 H31 Cl N4 02 443.2 9.7 44 

Example 1742 1436 C25 H33 Cl N4 02 457. 2 12.5 55 

E:xa:nple 1743 107 C25 H33 Cl N4 03 473.2 9.4 40 
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Example 1744 1438 C24 

::xa:':lple 1745 1439 C25 

Example 1746 1440 C25 

::xarr.ple 1747 1441 1c23 

Exa:nple 1748 1442 C33 

Example 1H9 1443 C35 

Example 1750 1444 C35 

::xa:':lple 1751 1445 C33 

Exa:':lple 1752 1446 C35 

Example 1753 1447 :35 

Exa:nple 1754 1448 C31 

E:xample 1755 1457 C24 

Example 1756 1458 C23 

Example 1757 1459 C24 

Example 1758 1460 1:23 

Example 1759 1461 C31 

Example 1760 H62 C31 

Example 1761 1514 C26 

Example 1762 1515 C23 

Example 1763 1516 C26 

Example 1764 1517 1c23 

Example 1765 1518 :31 

Example 1766 1519 1:31 

Example 1767 1570 C23 

Example 1768 1571 C31 

Example 1769 1651 C37 

E:xample 1770 1652 C26 

Example 1771 1653 C35 

Example 1772 1654 C25 

Example 1773 1655 C37 

Example 1774 1656 1c26 

Example 1775 1657 C35 

E:xa::iple 1776 1658 C25 

E:xample 1777 1785 1c26 

Exa:':'.pl e 1778 1766 1:25 

Example 1779 1804 1:25 

Exa:rple 1780: 

H31 Br N4 02 

H33 Br N4 02 

H33 Br N4 03 

H2S Br N4 02 5 

H41 Cl N4 02 

H45 Cl N4 02 

H45 Cl N4 04 

H41 Br N4 02 

H45 Br N4 02 I 
H45 Br N4 04 

H37 Br N4 02 52 

H32 Cl N5 02 

H29 Cl N4 04 

H32 Br N5 02 

H2S Br N4 04 I 
H37 Cl N4 06 

H37 Br N4 06 I 
H36 Cl NS 02 

H29 Cl N4 04 

H36 Br N5 02 

H2S Br N4 04 

H37 Cl N4 06 

H37 Br N4 06 I 
H2S Cl N4 02 5 

H37 Cl N4 02 52 

H45' Br N4 02 

H35 Br N4 02 

H45 Br N4 02 

H33 Br N4 02 I 
H49 Cl N4 02 

H35 Cl N4 02 I 
H45 Cl N4 02 

H33 Cl N4 02 

H33 F3 N4 02 I 
H2S F3 N4 03 

H32 F2 N4 02 

Preparation 

) 

489. 2 

503.2 

519.2 

507.2 

561. 4 

589.4 

621. 4 

605.2 

635.2 

665.4 

643.2 

458.2 

4 61. 2 

504. 0 

505.0 

597.2 I 
643.2 

486. 2 

463. 0 

530.2 

sos. 0 

597.2 

64 l. 2 

4 61. 0 

597.2 

663 .2 

515. 2 

633. 2 

501.0 

617.4 

4 71. 2 

589. 2 I 
4 57. 2 

491. 2 I 
4 91. 2 I 
459. 2 

of 

5.9 

15.2 

11. 0 

9.3 

6.8 

9.8 

9.4 

6.5 

10.7 

12.4 

7.6 

4.5 

6.0 

6.8 

8.0 

5.9 

6.0 

5.5 

s.e 
4.2 

6.5 

4.3 

5.3 

2.7 

4. 9 

5.5 

6.0 

5.0 

6.2 

5.6 

5.9 

4.6 

5.3 

4.7 

3.7 

3.3 
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24 

61 

0 

37 

24 

33 

30 

21 

34 

37 

24 

20 

26 

27 

32 

20 

19 

23 

25 

16 

26 

14 

17 

12 

16 

17 

23 

16 

25 

18 

25 

16 

23 

12.8 

10.1 

9.6 

4- [ (N.- (2-.A:nino-5-

trifluoro::-.ethoxybenzoyl) glycyl) a.."ninomethyl] -1- ( 4-isop=opylbe:-.:yl) piperidine 
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4-[(N-{2-(tert-butoxyca:bonyla~ino)-5-

trifluoromethoxy)benzoylglycyl)aminornethyl)pipe:idine (0.050 mmol), 4-

isop:opylbenzaldehyde (0.060 r.vnol), NaBH~CN (0.15 rnrnoll, and methanol (l.3 mt) 

5 was added acetic acid (0.050 mL). The reaction r..ixture was stirred at 60 •c 

for 8 h. The mixture was cooled to room temperature, loaded onto Variann:SCX 

colu:n.n, and washed with CHlOH (10 mLJ. Product was eluted off using 2 N NH;. in 

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

1, 4-dioxane (2 rr.L) and the solution was stirred overnig!-.t at room temperature. 

10 

15 

20 

Concentration and preparative TLC gave 4-((N-(2-amino-5-

trifluoromethoxybenzoyl)glycyl)arninomethyl)-1-(4-isopropylbenzyl)piperidine 

(Compound No. 1903) (6.6 mg, 26%): The purity was deterr.Une'd by RPLC/MS (93%); 

ESI/MS rn/e 507 (M++H, C:sH:.;,F;.N40;s) . 

Exarnples 1781-1783. 

The compounds of this invention were synthesized pursua:"lt to methods of 

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

and yields are summarized in Table 37. 

Table 37 

Compound Molecular Formula I ESI/Jo!S Yield I Yield 
No. m/e (mg) ( ~.) 

Example 1781 1904 C26 H33 F3 N4 03 I 507 S.6 37.9 

Example 1782 1917 C25 H31 F3 N4 05 I 525.2 1.2 3.1 

Example 1783 1918 C24 H2S F3 N4 04 I 495.2 2.8 7.5 

Example 1784: Preparation of 4-[(N-(2-.A.'nino-4,5-

d.ifluorobenzoyl)glycyl}amino~ethyl]-1-(5-bromo-2-ethoxybenzyl)piperid.ine 

25 (Coi:cpound No. 2052). 

To a mixture of 4-[(N-(2-(te:t-butoxycarbonylamino)-4,5-

difluorobenzoyl)glycyl)amino~ethyl)piperidine (0.050 rnmol), 5-bromo-2-

ethoxybenzaldehyde (0.15 mmol), methanol (1.2 mLl, and acetic acid (0.030 mL) 

was added NaBH~CN (0.25 mmol) in methanol (0.50 t:\L). The reaction mixture was 

30 stirred at 50 •c for 13 h. The mixture was cooled to rcom te~perature, loaded 

onto Varian™ sex colur.~, and washed with CH~OH (5 mL x 3). Product was eluted 

off using 2 N NH; in CH~OH (5 r:tL) and concentrated. To the resulting material 

were added dichloromethane (1 mL) and trifluoroacetic a:id (TfA) (0.50 mL) and 
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The reaction mixture 

was concentrated, and the residue was dissolved in r.tethanol, loaded onto Varian,-:.: 

sex colum.~, and washed with CH;OH (5 mL x 2). Product ~as eluted off using 2 

N NH) in CH;.OH (5 mL) and concentrated. Preparative TLC (Si02, ethyl ace-

5 tate/methanol = 10/1) gave 4-[{N-(2-amino-4,5-

difluorobenzoyl)glycyllaminomethyl]-1-(5-b=omo-2-ethoxybenzyl)piperidine 

(Compound No. 2052) (10.2 mg, 33%): The purity was deteri::ined by RPLC/MS (96":); 

ESI/MS m/e 539.2 (M.+H, C~4H 2 •8=FzN40j). 

10 

15 

EX~":lples 1785-1792. 

The cor:lpounds of this invention were synthesized pursuant to rnet:hods of 

Example 1784 using the corresponding reactant respectively. The ESI/MS data 

and yields are summarized in Table 38. 

Table 38 

Compound Molecular Formula I ES I/MS Yield 'field 
No. m/e (mg) (t) 

Example 1785 2053 C30 H34 F2 N4 04 I 553.4 12.7 46 

Example 1786 2054 C27 H30 F2 N4 03 497.2 13.7 55 

Example 1787 2055 C23 H28 F2 N4 04 463.2 10.1 44 

Example 1788 2056 C22 H24 Br F3 N4 02 I 515.2 7.7 30 

Example 1789 2057 C23 H27 Br F2 N4 03 527.C 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 I 507.2 7.2 28 

1793: Preparation of 4- [ ( N- (2-Amino-4, 5-

difluorobenzoyl)glycyl)~'ninornethyl]-1-(3,4-diethoxyben:yl)pipe:idine 

20 (Co~ound No. 2065). 

To a mixture of 4-[ ( N- (2- ( tert-butoxycarbo:-.ylarnino) -4, 5-

difluorober.zoyl)glycyllamino~ethyl]piperidine (0.050 r.'.!:\Ol) I 3,4-

diethoxybenzaldehyde ( 0 .15 rr~'l:ol), methanol (l. 2 rnL), and acetic acid (0. 050 rnL) 

was added ~:aBH;.CN (0.25 niiol) in methanol (0.50 mL). The reaction mixture was 

25 stirred at 50 °C overnight. The mh:ture was cooled to rco~ temperature, loaded 

onto Varian':':·i sex colwnn, and washed with CH~OH (5 rnL x 2). Prodl!ct was eluted 

off using 2 N NH; in CH:.OH ( 5 r..1) and concentrated. To the resulting r..aterial 

were added dichloromethane (2 r..!.) and phenyl isocyanate ( 0 .10 mL) a:-i:! the solution 

was stirred at room te~?eratl!:e for l h, loaded onto Va=ian~ 1 sex coll!:nn, and 
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washed with CH;,OH (5 mL x 2). Product was eluted ~ff using 2 ti NH3 in CH;.OH (5 

mL) and concentrated. The residue was dissolved in methanol (0.25 mL) and 4 

N HCl in dioxane (0 .125 mLl was added. The solutio:-: was s:irred at room 

temperature overnight and concentrated. The residue was dissolved in rnethan~l, 

5 loaded onto Variann'scx colurr~, and washed with CHjOH (5 mL x 2). Product was 

eluted off using 2 N NH,; in CH,OH (5 mL) and concentrated to afford 4-[ (N­

(2-amino-4, 5-difluorobenzoyll glycyl)aminomethyl]-l- (3, 4-

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

determined by RPLC/MS (9nJ; ESI/MS rn/e 505.2 (~(+H, C:;H,;4f:N;Cd. 

10 

15 

Ex~"ttples 1794-1808. 

The compounds of this invention were synthesized pui:suar:.': to methods of 

Example 1793 using the corresponding reactant respectively. 7he ESI/MS data 

and yields are surr~arized in Table 39. 

Table 39 

Compound Molecular Formula I ES I/MS Yield Yield 
No. m/e (r.:g) ( % ) 

Example 1794 2061 C23 H27 F3 N4 02 4 4 9. 2 12.6 56 

Example 1795 2062 C23 H27 F3 N4 03 4 65. 2 lS. 7 85 

::xample 1796 2063 C25 H32 F2 N4 04 4 91. 2 19.8 81 

Example 1797 2064 C22 H24 Br F3 N4 02 515.2 li.5 68 

Example 1798 2066 C29 H32 F2 N4 03 523. 2 1e.o 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 4 61. 4 20.2 88 

Example 1802 2070 C23 H27 Br F2 N4 03 527.2 17.7 67 

Example 1803 2071 C24 H30 f2 N4 04 477. 2 10.9 46 

Example 1804 2072 C25 H32 F2 N4 03 475.2 19.3 81 

Example 1805 2073 C29 H32 f2 N4 03 523.2 22.8 87 

Example 1806 2074 C29 H32 F2 N4 04 539 .2 22.5 84 

Example 1807 2075 C23 H27 F3 N4 03 465. 2 H.9 64 

E:xample 1808 2076 C22 H24 F4 N4 02 453.2 21. 9 97 

EX~"ttple 1809: Preparation of 4-[(N-(2-.A.'nino-4,5-

20 d.ifluorobenzoyl)glycyl}a.mino::iethyl]-1-(2-hydroxy-3-rnethylben:yl)pipe:id.ine 

(Cort'?ound No. 2106). 

To a mixture of 4-[(N-(2-(tert-butoxycarb~~ylamino)-4,5-

di fluorobenzoyl) glycyl) amincr.lethyl] piperidine ( 0. 050 mmol), 2-hyc!roxy-3-
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methylbenzaldehyde (0.25 rn.~oll, methanol (l.O mLl,. and acetic acid (0.040 rnL) 

was added NaBH~CN (0. 40 rnmol) in methanol (0. 50 mLl. The reaction mixture was 

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

onto Varia:ii':1 sex column, and washed with CH;.OH (5 rnL x 2). Product was eluted 

5 off using 2 N NH; in CH)OH (5 rnL) and concentrated. The resulti~g material was 

dissolved into etr.yl acetate/methanol= 5: l ( 1 mL), loaded onto Vadan ™Si colurn."l, 

eluted off using ethyl acetate/methanol= 5:1 (5 ~L), and concentrated. The 

residue was dissolved in methanol (2 mL) and 4 N HCl in dioxane (0.50 rnL) was 

added. The solution was stirred at room temperature overnight and concentrated. 

10 The residue was dissolved in methanol, loaded onto Varian':':-1 sex column, and washed 

with CH;.OH (5 mL Y. 2). Product was eluted off using 2 N NH;, in CH~OH (5 mL) and 

concentrated. Preparative TLC afforded 
. 

4-( (N-(2-amino-4,5-

difluorobenzoyl)glycyl)aminomethyl]-1-(2-hydroxy-3-met~ylbenzyl)piperidine 

(Coreoound No. 2106): The purity was determined by RPLC/MS (97~); ESI/MS m/e 

15 447.0 (t-(+H, C:JHnF2N40;,). 

Examples 1810-1823. 

The compounds of this invention were synthesized pursuant to methods of 

Example 1609 using the corresponding reactant respectively. The ESI/MS data 

20 and yields are su:nmarized in Table 40. 

Table 40 

Com?ound Molecular Formula I ESI/~:s I 'field 'field 
No. m/e (r::g) ( ~) 

Example 1610 2077 C22 H25 Cl F2 N4 03 H7.2 3.7 16 

::xample 1811 2078 C24 H30 F2 N4 04 477.2 l. 9 8 

Exar.:ple 1812 2079 C30 H34 F2 N4 04 553. 4 oL 8 17 

::xample 1813 2080 C22 H25 Cl F2 N4 03 467 .2 13.5 5& 

E:xa::\ple 1814 2081 C22 H25 Cl F2 N4 03 4 67. 2 13.8 59 

::xample 1815 2082 C23 H28 F2 N4 04 4 63. 2 S.6 42 

E:xar:tple 1616 2105 C23 H28 F2 N4 04 463.2 ~;o ND 

::xample 1617 2106 C23 H28 F2 N4 03 447.0 ND HD 

::xa::iple 1818 2107 C20 H23 Br F2 N4 02 s 503 .1 ~D ND 

Exa:nple 1619 2108 C25 H28 F2 N4 02 s 487. 2 ?;o ND 

::xample 1820 2109 C20 H23 Br F2 N4 03 I 487.0 ~;;:> ND 

Exa:nple 1521 2110 C22 H28 F2 N4 03 4 35. l ~:o ND 

Example 1822 2111 C22 H24 Cl F3 N4 02 469.0 ND ND 

E:xa::-.pl e 1523 2112 C24 H29 Br F2 N4 04 557.0 ?:!) ND 

ND: Not determined. 
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4-[{N-(2-Arnino-4,S-

difluorobenzoyl)glycyl)a.minornethyl]-1-(3-amino-4-rnethylbenzyl)piperidine 

(Co:tt>ound No. 2114). 

5 To a mixture of 4-((N-(2-(te.rt-butoxyca::bonylaminoJ-4,5-

difluorobenzoyl l glycyl I aminomethyl J piperidine (0. 050 rnrnol}, 4-r:lethyl-3-

nitrobenzaldehyde (0.25 mmol), methanol (1.2 rnL), and acetic acid (0.050 rnL) 

was added NaBH;.CN (0.50 rnmol} in methanol (1.0 mL). The reaction rnh:ture was 

stirred at 50 °C overnight. The r:tixture was cooled to room te::iperature, loaded 

10 onto Varianr.-i sex column, and washed with CH 30H (5 mL x 2). Product was eluted 

off using 2 N NH;. in CH;.OH (5 mL) and conce:1trated. The resulting material was 

dissolved into ethyl acetate/methanol= 2/1 (2 mL), loaded onto Varian™si column, 

eluted off using ethyl acetate/methanol= 2/1 (6 mLJ, and concentrated. The 

residue was dissolved in methanol (1 rnL) and 4 N HCl in dioxa:1e (0.50 mL) was 

15 added. The solution was stirred at room ter::perature overnight a:id concentrated. 

20 

The residue was dissolved in methanol, loaded onto Varianniscx colu.rnn, washed 

with CH)O!-: (5 rnL x 2), and eluted off using 2 N NH~ in CH~OH (5 mL). Concentration 

afforded ~-[(N-(2-amino-4,5-difluorobenzoyl)glycyl}aminomethyl]-1-(4-

rnethyl-3-nitrobenzyl)piperidine. 

A mixture of 4-[(N-(2-amino-4,5-difluorobenzoyl}glycyl}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 

~oom temperature for 4 h. The Pd catalyst was filtered off through Celite and 

the filtrate was concentrated. Preparative TLC (SiO;:, ethyl acetate/MeOH = 3/1) 

25 gave 4- ( ( N- (2-arnino-4, 5-difluorobenzoyl) glycyl} aminomethyl J-1- (3-amino-4-

methylbenzyl) piperidine {Corr.pound No. 2114) (2.9 mg, 13%): The purity was 

determined by RPLC/MS (100~); ESI/MS m/e 446.1 (M.+H, C:;H:~F:~~02 ). 

Example 1825: Preparation of 4-[(N-(2-A.'tU.no-4,5-

30 difluorobenzoyl)glycyl)aminomethyl]-1-(3-~"llino-4-rnethoxybenzyl)pipericline 

(Compound No. 2113). 

The titled compound, 4- [IN- (2-amino-4, 5-

difluorobenzoyl)glycyl}amino~ethyl]-1-(3-amino-4-methoxybenzyl)piperidine 

(Ccr..pound No. 2113), was synthesized pursuant to r.1ethods of Exar.1ple 1824 using 

35 the corresponding reactant: 4.6 mg, 20~ yield; ES!/MS m/e 462.2 (M.+H, 

Cz,H:~F::N ~O;.} • 

Ex~Tiple 1826: Preparation of 1- (3-Amino-4-hydroxyben:yl) -4- C {N- (2-
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To a mixture of 4- ( ( N- (2- ( cerc-butoxycarbonylarnino) -4, 5-

difluorobenzoyllglycyl)aminornethyl]piperidine ( 0 • 3 5 mmo l ) , 4-hydroxy-3-

5 nitrobenzaldehyde (1.22 mrr.oll, methanol (3.8 mL), and acetic acid (0.175 mL) 

was added NaBH;,CN (1.58 m:noll in methanol (3.2 r::Ll. The reaction mixture was 

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

onto VarianTN SCX coll:m.•, and washed with CH;OH. !?reduct was eluted off using 

2 N NH) in CH>OH and concentrated. The resulting material was dissolved into 

10 ethyl acetate/methanol= 5/1, loaded onto Varian~Si column, eluted off using 

ethyl acetate/methanol == 5/1 (10 mL), and concentrated to give 4-[{N-(2-

(tert-butoxycarbonylamino)-4,5-difluorobenzoyl)glycyl)aminomethyl]-l-(4-

hydroxy-3-nitrobenzyl)piperidine (175 mg, 87%). 

A mixture of 4- ( ( N- ( 2- ( Ce:t-butoxycarbonylamino) -4, 5-

15 difluorobenzoyl)glycyl)amino~ethylJ-1-(4-hydroxy-3-nitrobenzyl)piperidine 

prepared above, 10% palladiur:l-activated carbon (45 mg), and methanol (5 mL) was 

stirred under a hydroge:-i atmosphere at room temperature for 2 h. The Pd catalyst 

was filtered off and the filtrate was concentrated to afford l-(3-amino-4-

hydroxybenzyl)-4-[(N-(2-(tert-butoxycarbonylarnino)-4,5-

20 difluorobenzoyl)glycyl)arninonethyl)piperidine (100 mg, 60%). 

25 

Example 1627: Preparation of 4-[(N-(2-.Amino-4,S-

difluorobenzoyl)glycyl}a.rninornethyl]-l-(3-~-:U.no-4-hyd.roxybenzyl)piperidine 

(Compound No. 2141). 

To a solution of 1-(3-amino-4-hydroxybenzyl)-4-[(N-(2-(tert-

butoxycarbonylamino)-4,5-difluorobenzoyllglycyl)amino~ethyl]piperidine 

(20.0 rng, 0.035 r.mol) in methanol (1 rnL) was added 4 N HCl in dioxane (0.50 rnL) 

and the solution was stir.red at .room tempera tu.re overnig!'lt. After the solution 

was concentrated, the residue was dissolved in methanol, loaded onto Varian™ 

30 sex colum.'1, washed with CH~OH (5 mL x 2), a:-id eluted off using 2 N NH:, in CHlOH 

35 

(5 r::L). Concentration afforded 4-((N-(2-arnino-4,5-

di fluorobenzoyl) glycyl) amino::-.ethyl] -1- ( 3-amino-4-hydroxybenzyl l piperidine 

(Co::ipoundNo. 2Hl) (17.6rng, quant.): ThepuritywasdeterminedbyRPLC/MS (85~); 

ESI/MS rn/e 4 48. 3 (M'+H, C::H:~f:N~O~). 

Examples 1828-1831. 

The compounds of this invention were synthesized pursua:1t to rnethods of 

Exa::lples 1826 and 1627 using the corresponding reactants respectively. 
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Preparative TLC (SiO;), if needed, afforded the d~sired material. The ESI/MS 

data and yields of last step are summarized in Table 41. 

Table 41 

Compound I Molecular Formula I ES I/MS I 'ileld 
I 

Yield 
No. m/e (rr.g) (~I 

::xample 1828 2140 jC23 H27 F2 N5 04 I 4 76. 3 6.7 28.4 

Example 1829 2144 C24 H30 F3 N5 03 I 4 94. 2 18.7 82.0 

Example 1830 2145 C23 H28 F3 NS 03 I 480.3 lS.8 63.7 

Exa:nple 1831 2146 C24 H28 F3 N5 04 I 508.3 13.5 81. 7 

Example 1832: Preparation of 1- (3-A.-nino-4-chlorobenzyl)-4- [ (N-(2- (tert 

butoxycarbonylamino)-4,5-difluorobenzoyl)glycyl)~"tlinomethyl]piperidine. 

To a mh:ture of 4-[(N-(2-(te:t-butoxycarbonylamino)-4,5-

10 difluorobenzoyllglycyl}arnino:nethyl}piperidine (0.14 mmol), 4-chloro-3-

nitrobenzaldehyde (0.50 rrunol), methanol (1.5 mL}, and acetic acid (0.070 mt) 

was added NaBH~CN (0.63 rrunol} in methanol (1.3 rnL}. The reaction mixture was 

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

onto Variann1 sex colu~~. and washed with CHlOH. Product was eluted off using 

15 2 N NH; in CHlOH and concentrated. The resulting material was dissolved into 

ethyl acetate/methanol= 5/1, loaded onto Varianr.'Si column, eluted off using 

ethyl acetate/rr.ethanol = 5/1 ( 6 rnL), and concentrated to give 4-[ IN- (2-

( tert-butoxycarbonylarnino)-4, 5-difluorobenzoyl} glycyl} aminornethyl]-1- (4-

chloro-3-nitrobenzyl)piperidine (44 mg, 53~): ESI/MS m/e 596.3 (M'+H). 

20 

25 

A mixture of 4-[(N-(2-(te:t-butoxycarbonylarnino)-4,5-

difluorobenzoyl)glycyl}arninomethyl)-l-{4-chloro-3-nitrobenzyl)piperidine 

(121 mg, 0.20 mmol), 10~ palladium-activated carbon (85 rngl, ethyl acetate (10 

mLJ, 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-

butoxycarbonylarnino)-4,5-difluorobenzoyl)glycyl}amino~ethyl)piperidine (78 

mg, 68:). 

Ex~-:iple 1833: Preparation of 1-(3-Amino-4-chloroben:yl)-4-[(N-(2-

30 am.ino-4,5-difluo:oben:oyl)qlycyl}ar.~nomethyl]piperidine (Cor:;>ound No. 2142). 

The titled corr.pound, 1- ( 3-a:nino-4-chloroben zyl) -4- [ u:- ( 2-ar..ino-4, 5-

difluorobenzoyl)glycyl]amino:nethyl]piperidine (Cornpou:'\d No. 2142) was 

synthesized pursuant to method of Exa:r.ple 1832 using the correspc:-.ding reactant: 
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13. 7 mg, 98~); The purity was determined by RPLC/MS (83%); ES I/MS m/e 4 66. 2 (M'+H, 

C~:H=~Cl f~U~Oz) • 

Example 1834: Preparation of l-(3-Acetyla."nino-4-hydxoxybenzyl)~4-

5 [ ( N- (2-a.rn.ino-4, 5-d.ifluorobenzoyl) glycyl} a::Unomethyl] piperid.ine (Co19ound No. 

2148). 

To a mixture of 1-(3-amino-4-hydroxybenzylJ-~-((N-(2-(tert-

butoxycarbonylamino)-4,5-difluorobenzoyl)glycyl)aminomethyl]piperidine (27 

mg, 0.049 r:imol), (pipe:idinomethyl)polystyrene (2.7 rr.r:1ol/g, 60 mg, 0.15 mmol) 

IO and dichloromethane (2 mL) was added acetic anhydride ( O .12 mrnol) in di­

chloromethane (0.12 mL). The reaction mixture was stirred at room temperature 

for 3 h. The mixture was loaded onto Variann•scx column, and washed with CH30H. 

Product was eluted off using 2 N NH; in CH;OH and concentrated to give 1-(3-

acetylamino-4-hydroxybenzyl) -4- ( { N- ( 2- ( te.:t-butoxycarbonylam.:..no) -4, 5-

15 difluorobenzoyl)glycyl)aminomethyl]piperidine (30 mg, quant.): ESI/MS rn/e 

590. 4 (M. +H, CHH;,F~NsOol • 

To a solution of 1- (3-acetylarnino-4-hydroxybenzyl)-4-( { N- (2- ( tert­

butoxycarbonylamino)-4, 5-difluorobenzoyll glycyl) aminomethyl) piperidine ob­

tained above in methanol ( l r..L) was added 4 N HCl in dioxane (0. 50 mL) and the 

20 solution was stirred at room temper~ture overnight. After the solution was 

concentrated, the residue was dissolved in methanol, loaded onto Varian't':'I SCX 

column, washed with CH;,OH (5 mL x 2), and eluted off using 2 N NH;, in CH;,OH (5 

rnL). Concentration and preparative TLC (SiO;, AcOEt/MeOH = 3:2) afforded 1-

(3-acetylamino-4-hydroxybenzyl)-4-( (N- (2-amino-4,S-

25 difluorobenzoyl)glycyl)aminor..ethyl]piperidine (Compound No. 2148) (2.3 mg, 

9.2!): The purity was determined by RPLC/MS (981); ESI/MS m/e 490.3 (M.+H, 

C21HHF?NsO~) • 

30 

35 

Examples 1835-1839. 

The compounds of this invention were synthesized pursua:it to r.'.ethods of 

Examples 1826 and 1834 using the corresponding reacta:itS respectively. The 

ESI/MS data and yields are summarized in Table 42. 

Table 42 
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Compound I Molecular Formula I ESI/MS 
No. · m/e 

Example 1835 214 3 C2S H29 F2 NS OS Sl8.3 

Example 1836 2147 C25 H31 F2 NS 04 50C3 

Example 1837 2154 C26 H32 F3 NS 04 536. 4 

Example 1838 2155 C25 H30 F3 NS 04 522.3 

::xarnple 1839 2156 1c26 H30 F3 NS OS 550.3 

Exa.'!'lple 1840: P.reparation of 

difluorobenzoyl)glycyl)a.'ninoreethyl)-1-(3-methylamino-4-

hydroxybenzyl)piperidine (Cort?ound No. 2160). 

2 6 JUN 2002 
PCT/US98/23254 

Yield I Yield 
(r:\g) (';;) 

4. 8 4S 
3.0 23 

Cl 66 

5.5 71 

7.0 78 

4- [ ( N- (2-A::uno-4, 5-

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

difluorobenzoyl)glycyl}aminomethyl]-l-(3-amino-4-hydroxy~enzyl)piperidine 

(20.4 mg, 0.037 mrnol), 3n HCHO solution (3.0 mg, 0.037 r:.mol), acetic acid (0.10 

rnL) and methanol (1.3 mL) was added Na8H3CN (7.0 r:lg) in r..ethanol (0.2 mL). The 

reaction mixture was stirred at 60 °c overnight. The mixture was cooled to room 

10 temperature, loaded onto Varian TH sex column, and washed with CH30H (S mL x 2). 

15 

Product was eluted off using 2 N NH3 in CH)OH (8 rnLl a~d concentrated to give 

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

difluorobenzoyllglycyllaminomethyl]-l-(3-methylamino-4-

hydroxybenzyl)piperidine. 

To a solution of 4- [ ( N- { 2- ( tert-butoxycarbonylamino) -4, 5-

difluorobenzoyl)glycyl)aminomethyl]-1-(3-methylamino-4-

hydroxybenzyl)piperidine obtained above in methanol (1.0 mL) was added 4 N HCl 

in dio;.:ane (1.0 mL) and the solution was stirred at room temperature for 3 h. 

After the solution was concentrated, the residue was dissolved in methanol (1 

20 mL), loaded onto Varianr.-1 sex column, washed with CH30H (S mL x 2), and eluted 

off using 2 N NH: in CH~OH (8 mL). Concentration and preparative TLC (SiO:) 

25 

30 

afforded 4- [ ( N- (2-amino-4, 5-difluorobenzoyl) glycyl) arninomethyl] -1- (3-

methylarnino-4-hydroxybenzyl)piperidine (Compound No. 2160) (3.4 mg, 20~): The 

purity was deterr:lined by RPLC/MS (96t); ESI/MS m/e 462.4 (M
0

+H, C:;.H:;F?N~O:.). 

Exan-ples 1841-1844. 

The compounds of this invention were synthesized pursuant to methods of 

Examples 1626 and 1840 using the corresponding reactants respectively. The 

ESI/MS data and yields are summarized in Table 43. 

Table 43 

32G 



5 

WO 99125686 

Compound I Molecular formula 
No. -

Exa:nple 1841 21S9 C24 H31 f2 NS 03 

=:xample 1842 2161 C23 H26 Cl F2 NS 02 

Example 1843 2162 C25 H32 F3 NS 03 

Example 1844 2163 C24 H30 F3 NS 03 

Example 1845: Preparation 

1. 
ESI/MS 

rn/e 

476.3 

480.3 

508.4 

494. 3 

of 

I 

2 6 JUN 2002 
PCT/US98/23254 

'fleld I Yield 
(:::g) ( ~) 

7.6 48 

7.3 45 

E.O 24 

4.3 15 

4- [ (N- (2-A:nino-4, S-

d.ifluorobenzoyl)glycyl}aminomethyl]-1-(benzo[c]furazan-5-yl)piperid.ine 

(Compound No. 2130). 

A. mixture of 4-((N-(2-(te:t-butoxyca::bonylamino)-4,5-

difluorobenzoyl)glycyl)aminorr.ethyl)piperidine (0.050 ~mol), 5-

(bromornethyl l benzo ( c] fur a zan ( 0. 7 5 rnrnol I , (pipe riciinomethyl) polystyrene 

(2.6-2.8 r..mol/g, 60 mg, 0.15 n~ol), methanol (0.2 r:1L), acetonit:rile (1.0 rnL), 

and chloroform (0.50 rnLl was stirred a:: 50 •c oyernight. The r:1ixture was cooled 

10 to room temperature, loaded onto VarianT~: sex colu:nn, ar.d washed with CHlOH (5 

rnL x 2). Product was eluted off using 2 N NH, in CH_,OH (5 I':"LL) and concentrated. 

To the resulting r..aterial were added chloroform ( 1. 5 rnL) and phenyl isocyanate 

(0.075 rnL) and the solution was stirred at room te:r.peratu::e for l h, loaded onto 

Varian~: sex colu~~, and washed with CH~OH (5 mL x 2). Product was eluted off 

15 using 2 N NH:. in CH~OH (5 rnL) and concentrated. The residue ~as dissolved in 

methanol (1 rnL) and 4 N HCl in dioxane (0.50 rnL) was added. The solution was 

stirred at room temperature overnight and concentrated. The residue was 

dissolved in methanol, loaded onto Varian;:~ SCX column, washed 1 .. :ith CH;,OH (5 tnL 

x 2), and eluted off using 2 N NH:. in CH;.OH (5 r:1L). Concentration and preparative 

20 TLC ( SiO~, ethyl acetate/MeOH = 5/1) afforded 4- ( (N- (2-amino-4, 5-

difluorobenzoyl) glycyl) aminomethyl )-1- (benzo [c) furazan-5-yl) piperidine 

(Cor:\pound Ho. 2130) (3.6 mg, 16~): The purity was determined by RPLC/MS (Snl; 

ESI/MS rn/e 459.3 (M•+r., C~:H:~F2N&Oll. 

25 Exa."ttple 1846: :!?reparation of 4- [ (N- (2-.Arnino-4, S-

d.ifluorobenzoyl) glycyl )~"nino~ethyl]-1-(3,5-dirnethylisoxazol-4-yl)piperidine 

(Compound No. 2131) , 

The titled compound, 4-((~-(2-amino-4,5-

difluorobenzoyll;lycyl)aminornethyl]-1-(3,5-dime::hylisoxazol-4-yl)piperidine 

30 (Compound No. 2131), was synthesized pursuant to r::ethoc!s of Exa::-.ple 1845 using 

the corresponding reactant: 3. 8 mg, 18~ yield; ES!/MS rn/e 436. 2 (M.+H, 

C:1H!1F:N~O;.). 
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Example 1847: Preparation of 

chlorobenzoyl)glycyl}aminomethylJ-1-(4-

(trifluorornethylthio)benzyl}piperid.ine (Compound No. 1616). 

2 6 JUN 2002 
PCT/US98/23254 

4-({N-(2-Amino-5-

A mixture of 4-[{N-(2-amino~5-

5 chlorobenzoyl)glycyl}a:ninornethyl)piperidine (16.2 mg, 0.050 rn.":'.ol), 4-

(trifluoromethylthio)benzyl bromide (20.3 mg, 0.075 ~~ol), piperidino~ethyl­

polystyrene (60 r.lg), acetonitrile (1.0 mL) and chloroform (0.50 rnL) was stirred 

at 60 °C for 15 h. The reaction mixture was cooled, loaded onco Varian™ sex 

column and washed with CH~OH ( 15 rnLl. e roduct was eluted using 2 N NH; in CHlOH 

10 

15 

20 

(5 mL) and concentrated to afford 4-((N-(2-amino-5-

chlorobenzoyl)glycyl)ar:U.nomethyl)-1-(4-

(trifluororn.ethylthio) benzyl Jpiperidine (Compound No. 1616)' (21. S mg, 85%) : The 

pu=ity was determined by RPLC/HS (96~) i ESI/MS rn/e 545.2 (M.+H, C::.H,z;;ClF:,N 40zS). 

Example 1848-1868. 

The compound of this invention was synthesized pursuant to methods of 

Example 1847 using the corresponding reactant. Preparative TLC, if needed, 

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

Table 44. 

Table 44 

Compound' Molecular Formula ESI/MS m/e!Yield (mg) Yield c1i1 
No. 

Example 1848 1617 C23 H26 Br F3 N4 02 S 559.0 21.0 75 

Example 184 9 1777 C23 H25 Cl2 F3 N4 02 517. 0 16.3 63.0 

Example 1850 1778 C24 H29 F3 N4 02 463.2 9.5 41. l 

Example 1851 1779 C24 H27 F3 N4 04 493.2 12.7 51. 6 

Example 1852 1780 C23 H26 Br F3 N4 02 527.0 16. 4 62.2 

Example 1653 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 

Exa:nple 1855 1783 C24 H26 F3 NS 02 474. 2 17.2 48.4 

Example 1856 1784 C23 H27 F3 N4 02 4~9.2 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 

::xample 1859 1792 C24 H30 F2 N4 02 4-lS. 2 5.S 26.5 

Example 1860 1793 C22 H24 Cl2 F2 N4 02 495.2 9.2 37.9 

Example 1861 1794 C23 H28 F2 N4 02 01.2 5.7 26.5 

Example 1862 1795 C23 H26 F2 N4 04 461. 2 6.0 26.l 
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Example 1863 1796 C22 H25 

Example 1864 1797 C22 H26 

::xample 1865 1798 C23 H28 

::xample 1866 1799 C24 H28 

Example 1867 1800 C23 H25 

Example 1868 1801 C22 H26 

Example 1869: 

Br F2 N4 02 

F2 N4 03 

F2 N4 03 

F2 N4 02 

F2 NS 02 

F2 N4 02 

Preparation 

497.0 

433.2 

447.2 

443.2 

442.2 

417.2 

of 

10.5 

3.5 

5.6 

5.5 

9.4 

6.5 
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42.4 

16. 2 

25.1 

24.9 

42.6 

31. 2 

4-[{N-(2-.A:nino-S-

trifluoromethoxybenzoyl)glycyl)aminomethylJ-1-(4-bromobenzyl)piperidine 

(Compound No. 1910). 

A mixture of 4-[(N-(2-(te:t-butoxycarbonyla~ino)-5-

trifluoromethoxybenzoyl)glycylJaminomethyl)piperidine ( 0 .' 0 5 0 mrno l ) , 4-

bromobenzyl bromide (0.060 rr.mol), piperidinomethylpolystyrene (60 mg), 

acetonitrile (0.8 mL) and chloroform (0.5 rnLJ was stirred at 60 •c for 12 h. 

The reaction mixture was cooled, loaded onto Variann1 sex column and washed with 

10 50% CHCll/CH.,OH ( 10 rnL) and CH;OH ( 10 mL) • Product was eluted using 2 N NHl in 

CH30H (5 mt) and concentrated. To the resulting material was added 4 N HCl in 

1, 4-dioxane (2 I':\L), and the solution was stirred overnight at roo~ temperature. 

Concentration and preparative TLC afforded 4- [ (N- (2-amino-5-

trifluoromethoxybenzoyllglycyl)aminomethyl)-1-(4-bromobenzyl)piperidine 

15 (Compound No. 1910) (6.5 mg, 24~.): The purity was determined by R?LC/MS (96~); 

ESI/MS m/e 545 (M'+H, C:;H:,;BrFjN~O~). 

Exa:rples 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 su~~arized·in Table 45. 

Table 45 

Compound I ~!olecular Formula IESI/MS r../e Yield (mg) Yield (%) 
No. 

::xample 1870 1911 C23 H25 Cl2 F3 N4 03 533 10.6 I 39.7 

Exa:n?le 1871 1912 C23 H27 F3 N4 04 481 12.5 52.0 

Exam? le 1872 1913 C25 H31 f3 N4 03 493 7.5 30.5 

Example 1873 1914 C24 H2S f3 N4 03 479 11. 0 I 46.0 

25 
EXa.":?le 1874: Preparation of 4-[IN-(2->.mi.no-S-

trifluoromethylbe~:oyl)glycyl)~-n.inomethyl)-1-(ben:[d]irnidazol-5-
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yl)piperidine (Compound No, 2186), 
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A mixture of 4-[(N-(2-(tert-butoxycarbonylamino)-5-

trifluoro~ethylbenzoyllglycyl}aminomethyl]piperidine (0.060 r.~ol), 1-(tert­

buto:<ycarbonyl) -6- (brornomethyll benz (d) imidazole ( 15. 6 mg, o. 050 mmol), 

5 (pipe.cidinomethyl)polystyrene (86 mg), and acetonitrile: (2 mL) was stirred at 

50 •c for 3 h. After cooling to room temperature, phenyl isocyanate (30 mg) 

was added and the mixture was stirred at room te~perature for 1 h, loaded onto 

Varian'™ sex column and washed with CH;OH (5 rnL) and CHCl; (5 rnL). Product was 

eluted using 2 N NH. in CH~OH (3 mLl and concentrated. 

10 The resulting material was dissolved into methanol (1 rnL), and 4 N HCl 

in dio:-:ane ( 1 rnLl was added. The solution was stirred at room temperature 

overnight, loaded onto Varian™ sex colut:\n and washed with CH:,OH and di­

chlorornethane. Produc: was eluted using 2 N N~ in CH;OH and concentrated. 

Preparative TLC (SiO:, AcOEt/MeOH = 3:1) afforded 4-[{N-(2-amino-5-

15 trifluorobenzoyllglycyl)aminornethyl)-1-(benz[d)imidazol~5-yl)piperidine 

(Co~poundNo. 2186) (1.9mg, 7.S;): ThepuritywasdeterrninedbyRPLC/.MS (100%); 

ESI/MS rn/e 489.4 (?-(+H, C:: 4H:,F;.N&02 ). 

1875: Preparation of 4-[(N-(2-k:Uno-4,S-

20 clifluorobenzoyl)glycyl)aminornethyl]-1-(benzo[c)thiadia:ol-5-yl)piperidine 

25 

(Compound No. 2184) • 

. ToarnixtureofS-(hydro:qmethyl)benzo[c)thiadiazole (8.3mg, 0.050mmol), 

(piperidinornethyl)polystyrene (86 mg), and chloroform (1 ~L) was added 

methanesulfonyl chloride (0.0042 mL) and the r..ixture was stirred at room 

temperature for 1. 5 h. Acetonitrile (1 mL) and 4-[(N-(2-(te.rt-

butoxycarbonylarnino)-4,5-difluorobenzoyl)glycyl)amino~ethyl]piperidine 

(0.060 mr..ol) was added and the reaction mixture was stirred at 50 °c for 3 h. 

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

r:-J.xture was stirred at room te::lperature for 1 h, loaded onto Varian':':·! sex column 

30 and washed with CH;;OH (5 mL) and CHCl;, (5 mL). Product was eluted using 2 N NH;, 

in CH;OH (3 ~L) and concentrated. 

The resulting material was dissolved into dichlorornethane (l rnL), and 

l M chlorotrirnethylsilane and l M phenol in dichloromethane (l rnL) was added. 

The solution was stirred at room tem?erature for 5 h, loaded o:-.to Varian-r.1 sex 

35 column and washed with CH;OH and dichloro~ethane. Product was eluted using 2 

N NH;. in CH .. OH and concentrated. Preparative TLC (SiO:, AcO::::t/MeOH = 3: ll afforded 

4-[(N-(2-amino-4,5-difluorobenzoyllglycyl}amino~ethyl]-l­

(be:izo(c]thiadiazol-5-ylipiperidine (Compound No. 2181!) (1.3 ~g, 5.5~): The 
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purity was determined by RPLC/MS (lOOt.); ESI/MS rnle 47S.2 (M·+:-;, C:zH:~F:N,;O,:S). 

Exa.Ti'le 1876: Preparation of 4- ( (N- (2-.A.-nino-S-

trifluoromethylbenzoyl)glycyl}aminomethyl]-1-(benzo[c]thiad.iazol-S-

5 yl)piperid.ine (Compound No. 2185). 

The titled corr.pound, 4-({N-(2-a~ino-5-

trifluoromethylbenzoyllglycyl}arninomethyl)-1-(benzo(c]thiadiazol-5-

yl}piperidine {Co::ipound No. 2185) was synthesized pursuant to methods of Example 

1875 using the co::responding reactant: 7. 2 r..g, 28 ~yield; ES I/MS r:i/e 507. 4 (M.+H, 

10 C~3H:sFlN,O:S) . 

1877: Preparation of 

trifluoromethylbenzoyl)glycyl}aminomethyl]-1-(2-arnino-4-

chlorobenzyl)piperidine (Compound No. 1919). 

4-[{N-(2-;.m.i.no-S-

15 A r..ixture of 4-[{N-(2-arnino-S-

tri fluororr.ethylbenzoyl) glycyl l arninor.iethyl I piperidine ( 0. 050 mmol), 4-

chloro-2-nitrobenzyl chloride (0.050 rn.~ol), piperidino~ethylpolystyrene (60 

mg), acetonitrile (1. 0 r:tL) anc! chloroform (0. 7 mL) was stirred overnight at SO 

0 c. The reaction mi:-:tu:e was cooled, loaded onto Varian,-:' sex colum.., and washed 

20 with SO~. CHCl;JCH;OH ( 10 mL) and CH;OH ( 10 nL) • Product was eluted using 2 N 

NH~ in CH;OH (5 mL) and concentrated. To the resulting material was added ethanol 

(3 mL) and 10~ Pd-C ( 15 rng), and the mixture was stirred under H.: at room temperature 

for 1. 5 h. Filtration, concentration, and preparative TLC afforded 4- [ (N­

{2-a~ino-5-trifluoromethylber.zoyl) glycyl) a~inomethyl]-l- (2-amino-4-

25 chlorobenzyllpiperidine (Compound No. 1919) (5.1 mg, lHl: The purity was 

determinedbyRPLC/MS (90~); 1HNMR (400MHz, CDClz) Ol.09-1.32 (r:i, 4H), 1.41-1.59 

(rn, 1 H), 1.66 (d, J = 12.5 Hz, 2 H), 1.88 (t, J = 11.5 Hz, 2 H), 2.82 (d, J 

= 11.5 Hz, 2 H), 3.17 (t, J = 6.5 Hz, 2 H), 3.42 (s, 2 H), 4.05 (d, J = 5.5 Hz, 

2 H), 4.85 (br s, 1 H), ~.92 (br s, 2 H), 6.25-6.36 (m, 1 H), 6.55-6.66 (rn, 1 

30 H), 6.70 (d, J = 8.5 H:, 1 H), 6.85 (d, J = 8.5 Hz, 1 H), 7.26 (s, 1 H), 7.42 

(d, J = 8.5 Hz, 1 H), 7.68 (s, 1 Hl ;ESI/MS m/e 498.2 (t-l°+H, C~;.H:;ClF:N~O~l· 

Exa.Ti'les 1878 and 1879. 

The cornpo1.:nds o: this invention were .synthesized pursua:-:~ to methods of 

35 Exa:::ple 1877 using the corresponding reactant respectively. The ESI/MS data 

and yields are su::i.marized in Table 46. 

Table 46 
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Compound Molecular Formula IESI/MS m/e 
No. 

::xample 1878 1920 C22 H26 Cl F2 NS 02 4 66. 2 

Exam? le 1879 1922 C23 H27 Cl F3 NS 03 514.2 

Example 1880: Preparation of 

. \ 

I 

Yield 

3.5 

l. 2 

2 6 JUN 200 
PCT/US98/23¥54 

(mgl I Yield ( ~) 

10.0 

3.1 

4-[(N-(2-.A::Uno-s-

trifluorornethylbenzoyl)glycyl}a.rninomethyl]-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-crifluoromethylbenzoyl)glycyl)aminomethyl]piperidine 

(34.8 mg, 0.060 mmol), p=epared pursuant to rr.ethods of Exa~p+e 1826, in THF (2 

mL) was treated with triethyl orthoformate (0.033 rnL, 3.3 eq) a~d pyrirlinium 

10 p-toluenesulphonate (2 r..g, 0. 4 eq). The react.ion mixture was stirred overnight 

under reflux. After cooling to room temperature, the mixture was concentrated. 

The residue was dis sol veci in AcOEt, loaded onto BondElut TH Si colum."1., eluted off 

using ethyl acetate/methanol = 4/1, and concentrated. 

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

15 in dioxane (0.5 mL) was added. The solution was stirred at roo~ temperature 

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

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

l- (benz [d} oxazol-5-yl) piperidine (Corr.pound Ko. 2188) ( 1. 6 mg, St l: The purity 

20 was determined by RPLC/~:s (94~1; ESI/MS m/e 490.3 (M.+H, C: 4 H:.:F:,N~O.-.l. 

25 

Example 1881: Preparation of 4-[{N-(2-Ami.no-4,5-

d.ifluoroben:oy1)glycyl)a.'tlinornethyl]-1-(2-oxo-2,3-dihydro-1,3-benzoxazol-S­

yl)piperidine (Cor>?ound No. 2190). 

To a mixture of 1- (3-amino-4-hydroxy)-4-( {N- (2- ( tert-

butoxycarbonylamino)-4,5-difluorobenzoyl)glycyl)a~inomethyl]piperidine (22 

mg, 0.040 r..~ol), NaHCO; (0.040 mrnol), water (0.7 rnL), and methanol (1.5 rnL) was 

added phenyl chlo:oformate (0.046 rnrnol) and the mixture was stirred at room 

temperature for 3 h. A 1 N NaOH solution (0.040 rnL) was added, anc the reaction 

30 mixture was stirred for additional 1.5 h. The mixture was extracted with ethyl 

acetate and evapo=ated. The residue was dissolved in methanol, loaded onto 

Varian™ sex column and washed with CH;OH (5 r..!. :x 2). Product was eluted using 

2 N NH:. in CH;,OH (5 mL) and concentrated. 

To the resulting material was added 1 M chlorotrimethylsilane and 1 M 

332 



2 6 JUN 2002 
WO 99125686 PCT/US98/23254 

phenol in dichloromethane (2 mL). The solution was stirred at room temperature 

for 2 h and evaporated. The residue was dissolved in methanol, loaded onto 

Variani:i sex colu~~ and washed with CHjOH (5 rnL x 2). Product was eluted using 

2 N NHj in CH;.OH (5 mL) and concentrated. Preparative TLC (SiO:, AcOEt/MeOH = 

5 5:2) afforded 4-[{N-(2-amino-4,5-difluorobenzoyllglycyl)arnino~ethyl)-1-(2-

oxo-2,3-dihydro-l,3-benzoxazol-5-yllpiperidine (Co~pound No. 2190) (4.1 rng, 

22%): The purity was determined by R?LC/MS (100~); ESI/MS m/e 474.2 (f-·t·+H, 

C:)H2~F:N~O~) . 

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 i~stead of phenyl chloroformate fo: preparation 

of Compounds 2192 and 2193). The ESI/MS data and yields are sumrna:ized in Table 

15 47. 

Table 47 

Compound I Molecular Formula ESI/MS rn/e Yield (mg)' Yield ( ~) 

No. 

Example 1882 2191 C24 H26 F3 NS 04 506.3 3.1 10 

Example 1883 2192 C23 H25 F2 N5 03 s 490.2 6.9 35 

Example 1884 2193 C24 H26 F3 NS 03 s 522.2 3.6 11 

20 Reference Exa.nple 36: Preparation of 4-[(N-(l-(9-

Fuluorenylmethoxycarbonyl)piperid.ine-4-

ylmethyl) carbarnoylmethyl)arn.ino~ethylJ-3-methoxyphenyloxyr..ethyl-polystyrene. 

To a solution of 1-(9-fuluorenylmethoxycarbonyll-4-

(glycylaminorr.ethyl)piperidine hydrochloride (10 m.rr.ol) in D~IF (65 r..L) were added 

25 acetic acid (0. 3 r:iL), sodium triacetoxyborohydride ( 1. 92 g), and 4-fo:inyl-

3- (l':\ethoxyphenylo~:ymethyl)-polystyrene (1 rr:.lol/g, 200 g). The r..ixture was 

shaken for 2 h and filtered. The resin was washed with MeOH, D~F, CH:Cl:, and 

methanol, and dried to afford the desired material. 

30 Exa.-::ples 1895-2000: Ge:1eral Procedure for Solid-Phase Synthesis of 

4-.A."l\i.nomethylpiperidines. 

To a r..ixture of the corresponding acid (1.6 rr::lol), HBTU (1.6 rnrnol), and 

DMF ( 6 mL) was added diisop.ropylethyl amine ( 3. 6 mmol), and the mixture was shaken 
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for 2 min. 4- ( ( N- ( 1- ( 9-fuluorenylmetho:-:ycarbonyl) ?iperidine-4-

ylrnethyl) carbamoylr:lethyl} aminornethyl) -3-methoxyphenyloxymethyl-polys tyrene 

(0.4 r.."':tol) was added and the mixture was shaken for 1 hand filtered. The resin 

was rinsed with DH? and CH:Cl:, and dried. 

5 A r:liXture of the resulting resin, pipe:idine (3.2 r..L), and DMF (12.8 mL) 

was shaken for 10 min and filtered. The resin was washed with C~? and CH:Cl~, 

and dried. 

To the dry resin ( 0. OS rnmol) was added a r.iixture of Na EH (OAc): ( O. 25 mmol), 

AcOH ( 0. 025 r..L) and DME" ( 1 J':\L) . The cor respond!ng aldehyde ( 2. S rr.~·~l) was added, 

10 and the r:lixture was shaken for 2 h, then filtered and washed wi:h CH,OH, lOi 

diiso?ropylethylamine in DMF, DME", CH:Cl:, and CH 30H. A mixture of the resin, . 
water (0.050 mL), and trifluoroacetic acid (0.95 rnL) was shaken for 1 hand 

filte:ed. The resin was washed with CH:Cl: and CH;.OH. The filtrate and washings 

were cor.lhined and concentrated. The crude material was loaded onto Varianr.1 sex 

15 colurn."\ and washed with CH~OH (15 rnL). Product was eluted using 2 N NH~ in CH30H 

(5 mL) and concentrated. Preparative TLC or HPLC, if needed, afforded the desired 

material. The ES I/MS data and yields are su:n:narized in Table 42. 

Table 48 

20 
Compound I Molecular Formula ESI/MS m/e Yield (mg) I Yield ( t; ) 

No. 

:::xample 1885 1923 C23 H25 Br F3 N3 02 s 544 15.7 I 87 

Example 1886 1924 C24 H28 F3 N3 03 s 496 14. 6 I 89 

:::xample 1887 1925 C23 H25 f4 N3 02 s 484 11. 7 I 73 

:::xample 1888 1926 C23 H24 F5 N3 02 s 502 13.9 I 84 

::xample 1889 1927 C23 H26 F3 N3 03 s 482 10.7 I 67 

Example 1890 1928 C24 H26 F3 N3 04 s 510 14. 3 I 85 

::xample 1891 1929 C26 H30 F3 N3 02 s 506 14. 7 I 88 

Example 1892 1930 C24 H28 F3 N3 02 52 512 14. 4 I 85 

::xample 1893 1931 C25 H30 F3 N3 02 s 4 94 14. 3 I 88 

Exar:iple 1894 1932 C25 H28 F3 N3 03 s 509 7 .1 * I 35 

::xarnpl e 18 95 1933 C25 H30 F3 N3 02 s 494 14. 3 I 88 

Example 1896 1934 C26 H32 F3 N3 02 s 509 14. 4 I 86 

::xarnple 1897 1935 C23 H25 F3 N4 0-t s 511 14. 9 I 88 

::xar:iple 1895 1936 C24 H2S F3 N3 02 s 480 13.3 I 64 

Example 1899 1937 C26 H32 F3 N3 02 s 509 11. l I 66 

Example 1900 1938 C23 H27 B:2 N3 02 536 5. 3* I 25 

Example 1901 1939 C24 H30 B: N3 03 488 5.0* I 25 
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E:xample 1902 1940 C23 H27 

::xample 1903 1941 C23 H26 

::xample 1904 1942 C23 H28 

::xarr.ple 1905 1943 C24 H28 

::xample 190E 19H C26 H32 

::xa::iple 1907 1945 C24 H30 

::xarnple 1905 1946 C25 H32 

::xample 1909 1947 C25 H30 

::xample 1910 1946 C25 H32 

:::xa:nple 1911 1949 C26 H34 

:.xample 1912 1950 C23 H27 

::xample 1913 1951 C24 H30 

Example 1914 1952 C22 H24 

::xampl e 1915 1953 C23 H27 

::xample 191E 1954 C22 H24 

Example 1917 1955 C22 H23 

Example 1918 1956 C22 H25 

::xample 1919 1957 C23 H25 

Example 1920 1958 C25 H29 

Example 1921 1959 C23 H27 

Example 1922 1960 C24 H29 

Example 1923 1961 C24 H27 

::xample 1924. 1962 c2.:; H29 

Example 1925 1963 C25 H31 

Example 1926 1964. C22 H24 

::xample 1927 1965 C23 H27 

Exarnple 1926 1966 C25 H31 

Example 19 2 9 1967 C22 H26 

::xample 1930 1968 C23 H29 

Example 1931 1969 C22 H27 

Example 1932 1970 C23 H27 

::xa:t'.ple 1933 1971 C25 H3l 

Example 1934 19i2 C23 H29 

::xample 1935 1973 C24 H31 

Exal':'\ple 1936 1974 C24 H31 

Example 1937 1975 C22 H26 

::xar::ple 1 Q~.:: -~. 1976 C'~ _J H29 

Exa:':'.ple 1939 1977 C23 H26 

Example 194C 1975 C2S H33 

E:xa:::ple 19~1 1 o~c JI• C2S H30 

Br F N3 02 

Br F2 N3 02 

Br N3 03 

Br N3 04 

Br N3 02 

B:: N3 02 s 
Sr N3 02 I 
B.: N3 03 

Br N3 02 I 
Br N3 02 

Br N4 04 

Br N3 02 

Br2 F N3 02 

Br F N3 03 

Br F2 N3 02 

Br F3 N3 02 I 
Br F N3 03 

Br F N3 04 

Br F N3 02 I 
Br F N3 02 s 
Br F N3 02 I 
B.: F N3 03 

Br F N3 02 

Br F N3 02 

Br F N4 04 I 
Br F N3 02 I 
Br F N3 02 I 
Br F N4 02 

F N4 03 

F N4 03 I 
F N4 04 I 
F N4 02 I 
F N4 02 s I 
F N4 02 I 
F N4 02 I 
r r.rs 04 I 
F N4 02 I 
F NS 02 I 
F N4 02 

F2 N4 02 I 
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") 

476 4. 9"' 

494 6 • l"' 

474 1. 7 • 

502 6. 6* 

498 7. o· 
504 11.1 

488 3. 2• 

500 5.7 

486 4. 9• 

500 6.7* 

503 s.o• 
472 5.1* 

542 14. 9 

492 13.9 

480 12. 5 

498 13.2 

478 7.0 

506 4.0* 

502 14. 6 

50B 13.1 

490 13.8 

504 2.7* 

490 12.7 

504 13.5 

507 14.8 

476 12.l 

504 13.4 

477 4.7* 

429 6. 9• 

415 3.7• 

443 5.4• 

439 4.. 3* 

445 6.2* 

427 6.3* 

427 L9* 

444 5. 9"' 

413 6. 7* 

424 5.1* 

441 6.3* 

457 a.o· 

I 

I 

2 6 JUN 2002 
PCT/US98/2325-' 

25 

30 

9 

32 

35 

67 

16 

35 

25 

33 

25 

26 

83 

86 

79 

80 

44 

20 

BB 

7B 

85 

13 

78 

Bl 

BB 

77 

BO 

20 

32 

17 

24 

20 

2B 

29 

23 

27 

32 

24 

29 
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::xample 1942 1980 C24 H28 f2 N4 03 

Example 1943 1981 C22 H2S f2 NS 04 

::xample 1944 1982 C23 H2S f2 NS 02 

::xample 1945 1983 C2 5 H32 F2 N4 02 

Example 1946 1984 C22 H26 Br I N4 02 

::xample 1947 1985 C23 H29 I N4 03 

Example 1948 1986 C22 H27 I H4 03 

::xample 1949 1987 C23 H27 I N4 04 

::xample 1950 1986 C25 H31 I N4 02 

::xample 19Sl 1989 C23 H29 I N4 02 s 

::xarnpl e 19 52 1990 C24 H31 I N4 02 

Example 1953 1991 C24 H29 I N4 03 

::xample 1954 1992 C24 H31 I N4 02 

Example 1955 1993 C22 H26 I us 04 

Example 1956 1994 C23 H29 I N4 02 

::xample 1957 1995 C23 H26 I NS 02 

Example 1958 1996 C25 H33 I N4 02 

::xample 1959 1997 C25 H33 I N4 02 

Example 1960 1998 C22 H25 Br Cl N3 02 

Example 1961 1999 C23 H28 Cl N3 03 

Example 1962 2000 C22 H25 Cl F N3 02 

Example 1963 2001 C22 H26 Cl N3 03 

::xample 1964 2002 C23 H26 Cl N3 04 

::xample 1965 2003 C25 H30 Cl N3 02 

Example 1966 2004 C23 H28 Cl N3 02 s 

::xample 1967 2005 C24 H30 Cl N3 02 

Example 1968 2006 C24 H30 Cl N3 02 

::xample 1969 2007 C22 H25 Cl N4 04 

Example 1970 2008 C23 H28 Cl N3 02 

::xample 1971 2009 C23 H25 Cl N4 02 

Example 1972 2010 C25 H32 Cl N3 02 

::xarnple 1973 2011 C25 H32 Cl N3 02 

Example 1974 2012 C22 H24 Br2 Cl N3 02 

::xarnple 1975 2013 C23 H27 Br Cl N3 03 

Example 1976 2014 C22 H2S Br Cl N3 03 

::xarnple 1977 2015 C23 H2S Br Cl N3 04 

::xample 1976 2016 C25 H29 B.:: Cl N3 02 

::xarnple 19 7 9 2017 C23 H27 B:: Cl N3 02 S 

Example 19BC 2016 c2.; H29 B:: Cl N3 02 

::xarnp~e 1961 2019 C24 H27 B:: Cl N3 03 
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4S9 6.0+ 

4 62 9.3+ 

442 6.0· 

4S9 8.3+ 

S85 9.7+ 

S37 9.2"' 

S23 5.0• 

S51 e.2• 

S47 6.7+ 

SS3 6.4"' 

S3S 7.2"' 

549 5.6* 

53S 6.2* 

I SS2 10.2+ 

52J 7.5"' 

532 6.8* 

549 7.1* 

I 549 3.0* 

476 7.6* 

430 7.0* 

416 14 .1 

416 6.3* 

444 7.1* 

440 15.3 

446 8.4* 

426 7. 4 .... 

428 13.8 

445 16.0 

414 14. l 

425 14. 8 

442 14.5 

442 14. 5 

558 12.8* 

508 8.6* 

494 6.0+ 

522 8.4* 

518 17.6 

524 17.l 

S06 14. 7 

S20 8.0* 

I 

I 
I 

I 

I 

I 

I 
I 
I 

I 
I 
I 
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::xample 1982 2020 C24 H29 Br Cl N3 02 

Example 1983 2021 C22 H24 Br Cl N4 04 

::xample 1984 2022 C23 H27 B.::: Cl N3 02 

::xa:r.ple 1985 2023 C23 H24 B.::: Cl N4 02 

::xample 1986 2024 C25 H31 B.::: Cl N3 02 

::xample 1987 2025 C25 H31 B.::: Cl N3 02 

Example 1988 2026 C22 H23 B.::: Cl F2 N3 02 

::x:ample 1989 2027 C22 H26 B::2 N4 02 

::xample 1990 2028 C23 H29 B:: N4 03 

Example 1991 2029 C22 H27 B: N4 03 

::xa:nple 1992 2030 C23 H27 Br N4 04 

Example 1993 2031 C25 H31 B: N4 02 

Exa:nple 1994 2032 C24 H29 Br N4 03 

Example 1995 2033 C24 H31 B: N4 02 

Example 1996 2034 C22 H26 Br NS 04 

Example 1997 2035 C23 H29 B: N4 02 

Example 1998 2036 C23 H26 Br NS 02 

::xample 1999 2037 C25 H33 B: N4 02 

Example 2000 2038 C22 H25 Br F2 N4 02 

*Yield of TFA salt. 

Example 2001: Preparation of 

506 14. 7 

523 12. 0* 

492 8.5* 

503 6. 3 ... 

520 9. 6* 

520 15.0 

514 15.8 

537 10. 7* 

489 e. 5* 

475 7.5* 

503 6.8* 

499 6. 2 * 

501 8. 9• 

487 9.1"' 

504 6. 4 ... 

473 6.5* 

484 6.3* 

501 5. 4 ... 

495 5.4* 

I 
I 
I 
I 
I 
I 
I 
I 
I 
l 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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57 

42 

31 

46 

67 

93 

42 

36 

32 

28 

26 

37 

39 

26 

28 

27 

22 

23 

1- (3-Carbamoi·lben:z:yl) -4- [ {N- (3-

(trifluoromethyl)benzoyl)glycyl)aminornethyl]piperid.ine (Compound No. 924). 

EDCI ( 10. 7 r..g), 1-hydroxybenzotriazole hydrate (7. 5 r..g), Et;.N (15. 4 mg), 

0. 5 M NH;. in dioxane (0.1 rr.L, 0. 05 mmol) and DMF (0. 5 rnL) were added to a solution 

of 1-(3-carboxybenzyl)-4-({N-(3-

(trifluoromethyl)benzoyllglycyl)aminomethyl]piperidine (19.4 mg, 0.041 mmol) 

in CHClJ (2. 5 mL). The reaction mixture was stirred at 25 •c fo:: 20 h, washed 

10 with 2 N aqueous NaOH (2 x 2 mL) and brine (1 rnL). After filtration through 

PTFE me:r.brane filte:, the solve:-.t was removed under reduced. pressure to afford 

1- ( 3-carbamoylben:::yl) -4- [ { N- ( 3-

( tri fluoromethyl) benzoyl l glycyl l aminomethyl] pipericline (compound No. 924) as 

a pale yello\o.'.' solid (17. 9 r..g, 92:): The purity was deterrnir.ed by R?LC/MS (89'~); 

15 ES I/MS rn/e 40. 3 (~:·+H, C~tH 1 ,f;f'..'~0;). 

Example 2002: Prepa::ation of 1- (4-Carbarnoi•lbenzyl)-4- [ {N'- (3-

(trifl~orornethyl)benzoyl)glycyl)aminornethyl]piperidine (Compound No. 925). 

Cornpo'.!nd No. 925 was synthesized pursuar:t to methods o! Example 2001 using 
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the corresponding reactant: 14. 2 mg, 72':.; The purity.was determined by RPLC/MS 

(86i); ESI/MS rn/e 447 (M'+H, Cz;H:~F3N40l). 

Example 2003: Preparation of 1-(4-J>.rn.inobenzyl)-4-f{N-(3-

5 (trifluoromethyl)benzoyl)glycyl}a.-ninomethyl]piperidine (Compound No. 516). 

A solution of 1-(4-nit=obenzyl)-4-[!N-(3-

(trifluoro~ethyl)benzoyl)glycyl)arninomethyl]piperidine (22.4 mg, 0.047 rnmol) 

in EtOH (3 mL) was hydrogenated at 1 atr.1 for 1 h in the presence of 5~ palladium 

on charcoal (10 mg) at 25 'c. The catalyst was removed by filtration and washed 

10 with EtOH. (5 mL). The combined filtrate was evaporated to affc=d l- (4-

aminobenzyl)-4-( [N-(3-

15 

20 

. 
(trifluoromethyl)benzoyllglycyl)aminomethyl]piperidine (compound No. 516) as 

a pale yellow solid (20. 1 mg, 96~ l . The purity was de::ermined by RPLC/MS ( 99~); 

ESI/NS m/e 449.1 (M'+H, C:3H~1F)N 102). 

Examples 2004 and 2005. 

Compounds No. 517 and 518 were synthesized pursuant to methods of Example 

2003 using the corresponding reactant respectively. The ESI/MS data and yields 

are summarized in Table 49. 

Table 49 

Compound ~olecular Formula ESI/MS m/elYield (mg) I Yield ( ~-) 

No. 
Example 2004 517 C23 H27 F3 N4 02 449 26.5 i8 

Example 2005 518 C23 H27 F3 N4 02 449 25.3 71 

Example 2006: P:eparation of 1-{4-(Benzoylamino)benzyl}-4-[(N-(3-

25 (trifluoromethyl)benzoyl)glycyl}a.'ninornethyl]piperid.ine (Compound No. 519). 

EDCI (4.7 ~gl, 1-hydroxybenzotriazole hydrate (3.3 mg), EtJN (2.5 mg) 

and benzoic acid (3.0 ~;) were added to a solution of 1-(4-ar.inobenzyl)-4-

( ( N- ( 3- { t ri fluororaethyl l benzoyl) glycyl} aminomethyl] pipe=idine (10. 1 mg, 0 • 023 

rnmol) in CH:Cl: (2. 5 mLl. The reaction mixture was stirred at 25 •c for 16 h, 

30 washed with 2 N aqueous NaOH (2 x 2 mL) and brine (1 rnL). After filtration through 

PTFE: membra~e filter, the solvetit was removed under reduced pressure to afford 

an yellow oil which was purified by preparative TLC (SiO:, lOt CH:.OH-CH:Cl:) to 

give 1-14-(benzoylamino)benzyll-4-((N-{3-

(trifluoro=ethyl)benzoyllglycyl)aminomethyl}piperidine (compou~d No. 519) as 
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a colorless oil (4.6mg, 36~): Thepuritywasdetermin~dbyRPLC/MS (99~); ESI/MS 

m/e 553.2 (M'+H, cl,,H;1F.;N~O;). 

Example 2007: Preparation of l-{4-(Piperidinocarbonyl)benzyl)-4-[{N-

(3-(trifluorornethyl)benzoyl)glycyl)aminomethyl]piperidine 

1572). 

(Cor.lpound No. 

Piperidine (0.048mmoll, diisopropylcarbodiimide (0.45mmol) inDMf (0.15 

mL), 1-hydroxybenzotriazole hydrate (0.45 mmol) in DMF (0.15 rnL) were added to 

a solution of 1-(4-carboxybenzyl)-4-[(N-(3-

10 ( trifluoromethyl) benzoyl l glycyl I aminomethyl) piperidine ( 0. 04 O mnol) 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/CHjOH l : l (5' mLl and CH30H (5 

rnL). Product was eluted off using 2 N NH.; in CH~OH (5 rnL) and concentrated to 

afford l-{4-(piperidinocarbonyl)benzylJ-4-[{N-(3-

15 (trifluoromethyl)benzoyl)glycyl)aminomethyl]piperidine (Compound No. 1572) 

(14.3mg, 66~): ThepuritywasdeterminedbyRPLC/MS (99~); ESI/MSrn/e545 (M.+H, 

Cz~H3!>F3N403). 

20 

25 

Examples 2008-2015. 

The compounds of this invention were synthesized pursuant to methods of 

Example 2007 using the corresponding reactant respectively. The ESI/MS data 

and yields are surn.~arized in Table 50. 

Table SO 

Compound Molecular Formula ESI/MS rn/e Yield (mgll Yield (i) 
No. 

:;xample 2 008 1573 C31 H33 F3 N4 04 583 17.6 76 

Example 2009 1574 C31 H33 F3 N4 03 567 18.8 83 

E:xarnple 2010 1575 C30 H30 Cl F3 N4 03 587 3.2 14 

:;xample 2011 1576 C28 H33 F3 N4 04 547 21. l 97 

:::xample 2012 1577 C26 H31 F3 N4 04 521 5.1 24 

2:xarnple 2013 1578 C31 H33 F3 N4 03 567 16.9 75 

.::xample 2014 1579 C31 H33 f3 N4 03 567 6.0 26 

::xample 2015 1580 C29 H35 f3 N4 03 545 15.1 69 

Exa:nple 2016: Preparation of l-[4-(Chloroformyl)benzyl]-4-[{N-(3-

(trifluoromethyl)benzoyl)glycyl}aminornethyl]piperidine. 
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1- { 4-.carboxybenzyl I -4- [ ( N- ( 3-

(trifluorornethyl)benzoyl)glycyl)arninornethyl)piperidine (240 mgl and thionyl 

chloride (1 r..L) was stirred at room temperature for 12 h and the excess thionyl 

chloride was removed under reduced pressure to give desired l-[4-

5 (chloroforrnyl)benzyl)-4-[(N-(3-

( tri fluoromethyl) benzoyl) glycyl) aminomethyl] piperic!ine. The acid chloride 

was used without further purification. 

Exa.-nple 2017: P.repara ti on of 1-[4-(N-(2-

10 Methoxyethyl)carba.":\oyl)benzyl]-4-((N-(3-

(trifluo.romethyl)benzoyl)glycyl)arn.ino~ethyl]piperidine (ConiPound No. 1612) • 

A mixture o: . 
1-(4-(chloroformyl)benzyl)-4-[{N-(3-

(trifluoromethyl)benzoyl)glycyl}aminomethyl]piperic!ine (0.042 rnmol), 2-

methoxyethylarnine ( 3. 8 mg, 0. 050 r.~":\ol), piperidinomethylpolys tyrene ( 4 6 mg) and 

15 dichloromethane (1.5 mL) \..'as stirred at room temperature for 17 h. Water (0. 020 

rnL) was added and the mixture was stirred for 30 min. Methanol (1 mL) was added 

and the mi . .xture was loaded onto Varian™ sex column, and washed with CH;OH (10 

mL). Product was eluted off using 2 N NH~ in CHlOH (5 rnLl and concentrated to 

afford 1- [ 4-( .l'i- ( 2-methoxyethyl) carbamoyl} benzyl) -4- ( ( N- ( 3-

20 (trifluorornethyl)benzoyl)glycyl}aminomethyl)piperic!ine (Compour.d No. 1612) 

(26. 7 mg, 100~): The purity was determined by RPLC/MS (92::); ESI/MS m/e 535.2 

(W +H, C:;Hl:.F;.N40 4 ) • 

25 

30 

Examples 2018-2020. 

The compounds of this invention were synthesized pursuant to methods of 

Example 2017 using the corresponding reactant respectively. Preparative TLC, 

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

summarized in Table 51. 

Tahle 51 

Compound I Molecular Formula IESI/MS m/e Yield (mg)' Yield ni> 
No. 

::xarnpl e 2018 1610 C3l H30 F6 N4 03 621. 2 4. 4 I 14 

:::-:ample 20H 1611 C30 H29 Cl2 F3 N4 03 621. 2 35.7 quant 

E:xarnple 2020 1613 C32 H35 F3 N4 03 581. 2 29.9 quant 

Example 2021: Preparation of 4-[N-(5-B:omo-2-
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(methylarnino)benzoyl)glycyl]a.-:U.nomethyl-1-(4-chloro~enzyl)pipe~id.ine 

(Co~ound No. 1427), 

A solution of 4- ( N- ( 2-amino-5-bromobenzoyl) glycyl I aminc::iethyl-1- (4-

chlorobenzyl) piperidine (Compound No. 1042) (50 mg, 0.10 mmol) in triethyl 

5 orthoformate (6.5 rnL) was stirred at 150 •c for 17 h. Concentration afforded 

a yellow solid. To a solution of the yellow solid in ethanol (3 ~LI was added 

sodium borohydride (7.6 mg, 0.2 m.mol) and the mixture was .sti:red 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 K2CO:., filtered and evaporated, Column 

15 

chromatography (SiOz, 20~ MeOH/CHCl3) gave 4- [N-( 5-bromo-2-
, 

(methylamino)benzoyl)glycyl]arninomethyl-1-(4-chlorobenzyl)pipe=idine 

(Compound No. 1427) (40 rng, 80~): The purity was determined by RPLC/MS (100~); 

ESI/MS m/e 505 (C2;H22 BrC1FsN 40:1. 

Example 2022: Preparation of 4-[N-{5-Bromo-2-

(dimethylam.ino)ben:oyl}glycyl)~'ninomethyl-1-(4-chlorobenzyl)piperidine 

(Co~ound No. 1428). 

Sodium cyanoborohydride (26 mg, 0.42 r.mol) and acetic acic (14 µL) was 

20 added successively to a · mixture of 4-(N-(2-arnino-5-

brornobenzoyl)glycyl}amino~ethyl-l- (4-chlorobenzyl)piperidine (Compound No. 

1042) (67rng, O.Hrnmol), 37t formaldehyde solution in water (0.112r..L, l.4mmol}, 

acetonitrile (2 mL), and ~ethanol (l.5 rnL). After the solution ....,as stirred at 

50 •c for 30 h, l N aqueous NaOH and dichloromethane were added. The aqueous 

25 layer was separated and the organic layer was dried over K2CO~, filtered and 

30 

evaporated. Col\.L"':\."\ chromatography (SiO:, 20% MeOH/AcOEt) gave 4-[N-( 5-

bromo-2-(dirnethyla~ino)benzoyl)glycyl}aminornethyl-1-(4-

chlorobenzyl)piperidine (Compound No. 1428) (60 mg, 82~): The purity was 

determined by RPLC/MS (lOO'f:); ESI/MS m/e 523 (C~,H~(.BrClF0N 40:). 

Example 2023: :Preparation of 

(methylsulfonylamino)ben:oyl)glycyl}arn.inomethyl]-1-(4-

chlorobenzyl)piperid.ine (Compound No. 1581). 

4-[(N-(5-Bromo-2-

A mixture o: 4-((N-(2-a~ino-5-bromobenzoyl)glycyl)amino~ethyl]-1-(4-

35 chlorobenzyllpiperidine (25 mg, 0.05 rrunol), rnethanesulfonyl chlc:ide (0.0045 

rnL), triethylamine (0. 026 mL) and dichlorornethane (2 mL) was sti:red at room 

temperature for 17 h. The reaction mixture was purified with column 

chrorr.atogra?hY (SiO:I, loaded onto VarianTl 1 SAX colur.-'i, and washed with CH;.OH (5 
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mL). Product was eluted off using 0.1 N HCl in CH;QH (5 r:iL) and concentrated 

to afford 4-(IN-(5-bromo-2-

(methylsulfonylamino)benzoyl)glycyl)aminomethyl)-1-(4-chlorobenzyl)­

piperidine (Compound No. 1581) (5. 4 mg, 19%): ES I/MS m/e 573. o (M.+H, 

5 CnH.: 5 6rClN~O~S) • 

10 

Exa."T?le 2024: Preparation of 4-[{N-(5-Bromo-2-

(bis(methylsulfonyl)arnino)benzoyl)glycyl)aminornethyl]-1-(4-

chlorobenzyl)piperidine (Compound No. 1582). 

A mixture of l-(4-chlo:obenzyl)-4-[(N-(2-amino-5-

brorr.obenzoyl) glycyl) aminomethyl) piperidine (57 mg, 0 .10 rr.mol), methanesulfonyl 

chloride (0.018 mL, 0.24 mmol), triethylamine (0.068 mL) a;d dichloromethane 

(2 mL) was stirred at room temperature for 8 h. Aqueous 1 N NaOH solution (1 

mL) was added and the rrlxture was extracted with dichloromethane (2 mL x 3). 

15 The combined e:-:tracts were dried over K2C03, filtered and evaporated. Column 

20 

chromatography (SiO;) gave 4-((N-(5-bromo-2-

(bis(methyls~lfonyl)amino)benzoyl)glycyl)aminomethyl)-1-(4-

chlorobenzyl J piperidine (Compound No. 1582) ( 4 0 mg, 62%) : ES I/MS m/.e 651 (M.+H, 

C;:4H;(.BrClN~O.;S~) . 

EXa.'Tf>le 2025: Preparation of 1- ( 4-Chlorobenzyl) -l-rnethyl-4- [ (N- (3-

(trifluoromethyl)benzoyl)glycyl}aminomethyl]piperidiniu.~ 

(Methylamrnoniurn iodide of Compound No. 461). 

A solution of 

iodide 

4-[(N-(3-

25 (trifluoromethyl)benzoyl)glycyl}aminomethyl]pipe:idine (30 mg, 0.087 mmol) in 

CH 3CN (1.0 l':lL) and (piperidinornethyl)polystyrene (80 mg, 2.7 .mmol base/g resin) 

were added to a solution of 4-chlorobenzyl chloride (11.7 mg, 0.073 r.1mol) in 

CH3CN (l.O rnL). The reaction mixture was stirred at 60 °C fo: 2 h. Phenyl 

isocyanate (10.4 mg, 0.087 rnrnol) was added to the cooled reaction mixture and 

30 the mixture was stirred at 25 •c for l h. The reac:ion mixture was loaded onto 

Varian™ sex column and washed with CH;.OH (20 mL). Product was eluted off using 

2 N NH) in CH)OH (6 mL) and concentrat,d to afford l-(4-chlorobenzyll-4-[(N­

(3-(trifluoromethyl)be~zoyl)glycyl)aminomethyl]piperidine as a colorless oil 

usedwithoi.:tpurification. Iodomethane (28rng, 0.20mrnol) was added to a solution 

35 of 1-(4-chlorobe~zyl)-4-((N-(3-

(trifluoro~ethyl)benzoyllglycyl)arninomethyl)piperidine in CH)CN (2.0 ~L) and 

the reaction mixture was stirred at 70 •c for 4 h. The solvent was removed under 

reduced pressure to afford 1-(4-chlorobenzyll-l-methyl-4-((N-(3-
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( trifluoro:nethyl I ben zoyl I glycyl J aminornethyl) piperiqiniu:n iodide as a pale 

yellow oil (31. 7 l:'g, 7HI: The purity was determined by F.PLC/MS (99t-.J; ESI/MS 

m/ e 4 a 2. 1 (M", c=~H:•Cl F)l;Oz > • 

Ex~~le 2026: P:eparation of l-{4-Chlorobenzyl)-4-[N-methyl-N-(N-(3-

( trifluoro:nethyl) benzoj•l) glycyl} ar..inor..ethyl] pipe:idine (Co~ou:--.d No. 520) , 

Fo:maldehyde (103 mg, 1.33 r.nol, 37~ wt solutio~ in H:Ol was added to 

a solutio~ of 1-(4-chlo:obenzyll-4-(a:ninome:hyl)piperic!ine (318 r..g, 1.33 rr~"T.ol) 

and l\aBH~CN I 668 rr.g) in 10~ CH;.COOH/CH:.O:i ( 3 mLl. The reaction mixt1.:re was stirred 

10 at 25 •c for 1 h. The :eaction mixtu:e was loaded on DO:·H:Xi11 50Wx2 column (10 

mL) and washed with CH~o:: (100 ::iL). Product was eluted of: using 2 N NHl in CH;OH 

(100 mL) and concentrated to afford 173 r.:g of crude l-(4.!chlo.robenzyl)-4-

( (methyla:nino)methyl}piperidine as a colorless oil used t."ithout purification. 

EDCI (85 l":\g), l-hydroxybenzotriazole hydrate (60 mg) we:e added to a 

15 solution of 1-(4-chlo.robenzyl)-4-( (l":\ethylar:\ino)r..ethyl}pi?eridine (lllmg, 0.44. 

rr.rnol) in CH2Cl: (4 mL). The reaction mixture was stir.red at 25 •c for 1 h and 

then washed with 2 N aqueous NaOH ( 2 !:'L X 2) and brine ( 1 r::L). After filtration 

through PTFE me::ibrane :ilter, the solvent was re~oved under reduced pressure 

to afford an yellow oil which was purified by preparative TLC (SiO;:, SC:. 

20 

25 

CH;,OH/ CH:?Cl:) to give 1- ( 4-chlorobenzyl) -4.- [ N-methyl-N- ( N- ( 3-

( trifluoror:\ethyl l benzoyl) glycyl) aminomethyl] pipe::idine (compound No, 520) as 

a pale yellow oil (14. 0 r:ig, 3. 4.~). The purity was determined by RE'LC/MS (99i); 

ESI/MS m/e 482 .1 (M"+H, C;: 4 H:·ClF:.N~O:). 

Reference Example 37: Preparation of 3-A.":'.inohomopiperic!.ine. 

A solutio:i of DL-a-arnino-e-caprolac::am (2 g, 16 J":'l."7.0l) in THF (70 mL) was 

treated with l M BH;-THF solution (80 r::!..) and heated to reflux for 3 h. 2 N aqueous 

HCl solution (50 rnL) 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 t\aOH solution and e>:tracted with EtOAc (3 x 200 r..L). The 

35 

co:;-,;,ined organic phases were i,.:ashed i,.:ith saturated aqueo\.:s NaHco,, dried (MgSO~) 

and concentrated to yield the desired r..aterial ( 990 r..g, 54 :. l which was used without 

any furthe:: purification. 

P.e!erence Exa.-nple 38: P:epara Hon of 3-.Arn.ino-1-(4-

chloroben:yl)ho~opiperid.ine. 

A solutic!"I of 3-a:ninohornopiperidine (1. 71 g, 15 r..":\ol) in CH;iCH (45 mL) 

was treated with p-chlc:oben:yl chloride (.;63 rr.;, 2.9 r.."!'.ol) an:! K:CO. (828 9, 
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6 mrnol) and heated to 70 •c fo:: 9 h. The reaction mixture was cooled to 25 •c 

and concentrated to afford a yellow solid. The residue \.:as partitioned between 

H:O (5 mLl a:-:d EtOAc (50 mL), and extracted with Eto.;c (2 x 50 rnL). The combined 

organic extracts were washed with brine (20 rnL), dried (Na:S04) and concentrated. 

5 The resulting yellow oil was purified by chromatography (SiO:, 5-20S CH,OH-CH~Cl: 

gradient elution) to afford the desired product as a yellow oil (639 mg, 93~). 

10 

15 

20 

25 

Exa.r::ple 2027: Preparation of l-(4-Chlorobenzyl)-3-{ (4-

benzoylbutyryl)a.m.ino}homopiperid.ine (Compound No. 994). 

A solution of 3-amino-l- ( 4-chlorobenzyl) ho:nopipe:idine (24 mg, O .10 

mmol) and 4-benzoylbutyric acid (1.2 equiv.) in CHC13 (1 rnL) was treated with 

EDCI (23 mg), HOBt (16.2 mg) and Et;N (15.2 µL), and stirred at 25 °C for 16 

h. The reaction mixture was dill.:ted with CH2Cl: ( 0. 5 r:iL), washed with 2 N aqueous 

NaOH solution (2 :x 0.75 rnL), d::ied by filtration through a PTFE membrane and 

concentrated to afford 1-(4-chlorobenzyl)-3-( (4-

benzoylbutyryl)amino}ho:nopipe::idine (compound No. 994) (43 rr.g, 99t:): The 

purity was determined by RPLC/i-:s (98t); ESI/MS m/e 413 (M.+H, C:4HHC1N:O:?J. 

Exa.r::ples 2028-2042. 

The compounds of this invention were s.ynthesized pursuant to methods of 

Example 2027 using the corresponding reactant respectively. Chromatography 

(HPLC-C18), if needed, afforded the desired material as the TFA salt. The ESI/MS 

data and yields are su~marized in Table 52. 

Table 52 

Compound Molecular Formula ESI/MS r:i/e Yield (mg) I Yield ( ~) 

No. 

Example 2028 943 C23 H25 Cl F3 N3 02 I 468 6 28 

Example 2029 944 C23 H28 Cl N3 02 414 5 29 

Ei<ample 2030 945 C22 H25 Cl N4 04 445 6 30 

Ei<arr.ple 2031 946 C23 H27 Cl N4 04 459 5 24 

Example 2032 947 C25 H31 Cl N2 04 45S 4 20 

Exarr.ple 2033 948 C24 H2S Cl2 N3 02 462 6 I 32 

Example 2034 949 C25 H32 Cl N3 02 442 6 31 

Example 2035 988 C23 H25 Cl F3 N3 02 4 68 45 I 92 

EKa~ple 2036 989 C23 H28 Cl N3 03 430 44 I S7 

Example 203i 990 C22 H2c Cl N3 02 400 41 99 

Example 2038 9Sl C23 H27 Cl N2 02 399 41 97 
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E:xample 2039 992 C25 H31 Cl 

::xarnple 2040 993 C25 H31 Cl 

::xample 2041 995 C25 H31 Cl 

Example 2042 996 C24 H31 Cl 

*Yield of TFA salt. 

N2 04 459 

N2 02 427 

N2 03 443 

N4 02 443 

47 

44 

44 
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98 

98 

95 

11 

ExaJ!'i'le 2043: Measurement of Inhibition of HIP-lex. Binding to THP-1 Cells 

by Test Cor.pounds. 

Human monocytic leukemia cell line THP-1 was suspended ir. assay buffer 

(RPMI-1640 (Gibco-BRL Co.) containing O.H BSA and 25 rru.'1.1 HEPES adjusted to pH 

7. 4) to give a cell susper.sion of a concentration of 1 x 10" cells/mL. The test 

compound was diluted in the assay buffer and used as the test compound solution. 

Iodinated human HIP-la (Dul?ont ~:=:N Co.) was diluted in assay buffer to 250 nCi/mL 

10 and used as the labeled ligand solution. In a 96 well filter plate (Millipore 

15 

20 

25 

30 

Co.), 25 µL of test compound solution, 25 µL of labeled ligand solution and 50 

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-d!"ied and 25 µL of liquid scintillator was added 

into each well. The radioactivity retained by the cells on the filter were 

measured using TopCount (l?ackard Instrument Co.). 

To calculate the ability of test compounds to inhibit binding of human 

MIP-la to THP-1 cells, r.on-specific binding determined by adding 100 ng of 

unlabeled human HIP-la (Peprotech Co.) in place of the test compound was 

subtracted, while the counts with no test compound added was taken as lOOz. 

Inhibition (t) = (1 - (A - B)/(C - Bl) x 100 

(A, counts with test co~?ound added; B, counts with 100 ng of unlabeled human 

MIP-la added; c, counts with 1 1 =~1)-labeled human MIP-la added). 

When inhibition by the cyclic amine derivative of this invention was 

measured, for example, the following cornpou~ds demonstrated 20-50t, 50~-80~ 

and >SO: inhibito.:-y activity at 2 µMor 10 µ.'!, respectively. These compounds 

are 
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20i-SOi; inhibition at 10 µM: Compound Nos. 29, 37, 41, 45, 46, n, SO, 82, 8S, 

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, 

3S7, 359, 361, 366, 372, 374, 375, 376, 380, 382, 383, 385, 470, 471, 472, 473, 

5 474, 483, 484, 488, 489, 491, 497, 499, soc, 502, 506, sos, 510, 514., 515, S18, 

524, S43, 553, S54, sss, ss6, 563, s11, s7s, 576, 578, 579, sea, 583, S86, s 87 , 

588, 590, 591, 592, S95, 596, 598, 603, 610, 611, 612, 614, 624, 625, 626, 629, 

63S, 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, 694, 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 I 788 I 790, 791, 792 I 793, 795, 796, 797, 798 I BOS, 806, EI07, 810 I 813, 820 I 

821, 822, 824, 825, 827, 829, 830, 833, 834, 837, 838, 844, 8S3, 855, 873, 877, 

878, 880, 892, 887, 888, 891, 894, 901, 903, 904, 905, 911, 929, 932, 933, 935, 

15 938 f 940 f 948 f 993 1 996 I 1006 f 1018 I 1026, 1028 f 1035, 1048 I 1053 f 1054 1 10S5 I 

1056, 1068, 1070, 1071, 1072, 1073, 1075, 1076, 1081, 1763, 1764. 

50%-so·~ inhibition at 10 µ.71.f: Compound Nos. 1, 2, 3, 4, 7, 13, 22, 23, 24, 25, 

27, 31, 32, 38, 49, 83, 119, 121, 123, 131, 215, 216, 221, 235, 337, 351, 354, 

358, 362, 363, 365, 367, 368, 369, 373, 378, 381, 394, 459, 459, 463, 465, 466, 

20 467, 468, n0, 479, 400, 482, 485, 486, 487, 492, 493, 494, 495, 496, 499, 501, 

S03, 504, 507, 511, 512, 513, 520, 523, 527, 529, 530, 531, S32, 533, 534, 535, 

536, 537, 538, 539, 540, 541, 542, 545, 546, 547, 548, 549, 550, 551, 552, SSS, 

559, 560, 561, 562, 565, 567, 568, 569, 570, 572, 573, SH, 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, 695, 687, 688, 689, 693, 703, 705, 707, 708, 709, 

710, 713, 716, 716, 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, 808, 809, 811, 612, 815, 816, 819, 828, 831, 

30 832, 835, 636, 839, 840, 845, 846, 847, 848, 850, 651, 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, 1090, 1766. 

35 >80: inhibition at 10 µ.'!:Compound Nos. 461, 464, 469, 4Sl, 490, 505, 509, 521, 

526, 528, 544, 564, 566, 601, 605, 617, 622, 623, 627, 650, 656, 663, 666, 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, 1010, 1011, 1012, 1023 I 1029 I 1031, 

1040, 1041, 1051, 1057, 1058, 1062, 1063, 

20b-50S inhibition at 2 µN: Compound Nos. 

1436, 1438, 1441, 1480, 1570, 1583, 1584, 

1672, 1687, 1724, 1779, 1780, 1787, 1795, 

1898, 1900, 1915, 1919, 1920, 2092, 2096, 

50%-80% inhibition at 2 µ.\I: Cor..pound Nos. 

) 
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1 0 3 2 I 10 3.3 I l 0 3 4 I 10 3 6 I 1 0 3 B I l 0 3 9 I 

1064, 1065, 1066, 1082, 1083. 

1042, 1043, 1244, 1245, 1416, 1435, 

1589, 1590, 1594, 1595, 1601, 1660, 

1796, 1799, 1799, 1802, 1893, 1894, 

2098, 2100. 

1190 I 1414, 1600 I 2091, 2094 I 2095. 

>80~ inhibition at 2 µM: Compound Nos. 2093, 2097, 2099, 2103, 2104. 

Exa.'tlple 2044: Measurement of Inhibition ofMCE>-1 Binding to THP-1 Cells. 

1. Construction of recombinant baculovirus carrying the hu!':'.an MCP-1 gene 

Based on the previously published human MCP-1 gene sequence (for example 

T. Yoshimura et al., FEBS Lett., 1989, 244, 4S7-493), two synthetic DNA primers 

15 ( 5 '-CACTCTAGACTCCAGCATG.:\-3' and 5' -TAGCTGC.~.G.l\TTCTTGGGTTG-3') flanked by re­

striction enzyme sites \.:ere used to amplify a DNA fragment fror.. cDNA derived 

from human endothelial cells (purchased from Kurabow Co.); the amplified fragment 

was cut with the restriction enzymes (Pstl and XbaI), ligated i~to a transfer 

vector pVL1393 (lnvitrogen Co.), and the resulting vector was co-transfected 

20 along with infectious baculovirus into Sf-9 insect cells and the supernatant 

was plaque assayed to yield hu:nan MCP-1 ge~e baculovirus reco~binant. 

2. Synthesis of [ 1=5I ]-labeled human MC?-1 exp:essed in baculovirus 

25 Using the method of K. Ishii et al. (Bioche::i Biophys Research 

Communications, 1995, 206, 955-961), 5 x 106 Sf-6 insect cells was infected with 

5 x 101 PFU (plaque forming uni ts) of the above human MC?-1 recombinant baculovirus 

and cultured for 7 days in Ex-Cell 401 nedium. The culture SC?ernatant was 

affinity purified using a heparin Sepharose colu~~ (Phar~acia Co.) and then 

30 further purified using reverse phase HPLC (Vydac Cl8 coluffi.."1) to pre?are purified 

human MCP-1. The purified human MCP-1 was protein labeled by Amersham Co. using 

the Bolton Hunter method to yield [ lZ!II] -labeled baculovirus expressed human MCE>-1 

(specific activity 2000 Ci/rnmol). 

35 3-1. Measurement of inhibition of bind!.ng of [ 1 ~~I]-labele~ baculovirus 

expressed human MCP-1 to THP-1 cells (Method ll 

Human monocytic leukemia cell line TH?-1 was suspended in assay buffer 
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(RPMI-1640 (Gibco-BRL Co.) containing 0. H. BSA and.25 mH HEPES adjusted to pH 

7. 4) to give a cell suspension of a concentration of 1 x 10° cells/rnL. The test 

compound was diluted in the assay buffer and used as the test compound solution. 

[
1:!.I]-labeled human MCP-1 described above was diluted in assay buffer to 1 mCi/~ 

5 and used as the labeled ligand solution. In a 96 well filter plate (Millipore 

Co.), 25 µL of test compound solution, 25 µL of labeled ligand solution and 50 

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. 

10 

15 

20 

25 

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 

~easured using TopCount (Packard Instrument Co.). 

To calculate the ability of test compound to inhibit binding of human 

MCP-1 to THP-1 cells, non-specific binding determined by adding 100 ng of 

unlabeled human MCP-1 in place of the test compound was subtracted, while the 

counts with no test compound added was taken as 100%. 

Inhibition (~) = {l - (A - B)/(C - B)) x 100 

(A, counts with test compound added; B, counts with 100 ng of unlabeled human 

MCP-1 added; c, counts with ( 1 :~!]-labeled human MCP-1 added). 

When inhibition by the cyclic amine derivative of this invention was 

measured, for example, the following compounds demonstrated 20:-SOt, SOt-80~ 

and >BO~ inhibitory activity at 1 µM, 10 J.L\f or 100 µN, respecc:ively. These 

compounds are 

30 20%-50't- inhibition at 100 µ.'-I: Compound Nos. 3, 6, 11, 15, 16, 19, 28, 44, 88, 

92, 94, 104, 111, 112, 124, 125, 133, 219, 220, 224, 228, 236, 338, 343, 346, 

347, 348, 349, 362, 363, 367, 368, 371, 373, 381, 618, 847, 849, 850, 866, 867, 

869, 870, 871, 672, 873. 

50,-80~ inhibition at 100 µ.M: Compound Nos. 1, 8, 10, 12, 18, 21, 26, 30, 33, 

35 35, 39, 84, 89, 90, 91, 96, 97, 98, 99, 100, 101, 103, 106, 108, 109, 110, 116, 

122, 126, 216, 218, 221, 225, 226, 231, 330, 332, 333, 334, 337' 341, 342, 350, 

352, 354, 356, 359, 360, 361, 364, 366, 374, 375, 379, 382, 462, 463, 464, 557, 

686, 840' 841, 642, 843, 844, 845, 846, 849, 862, 863, 864, 865, 868. 
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>80% inhibition at 100 ~~= Compound Nos. 2, 4, S,,7, 13, 14, 17, 20, 22, 23, 

24, 2S, 27, 29, 31, 32, 34, 36, 38, 40, 41, 42, 43, 45, 46, 47, 48, 49, so, 83, 

as, e6, 95, 102, 10s, 107, 113, 114, 11s, 119, 120, 121, 123, 127, 128, 129, 

130 I 131, 132 I 134 I 214 I 21S I 217 I 227 I 237 I 238 I 331, 335 1 336 I 339 I 340 I 345 I 

5 351, 355, 357, 358, 383, 458, 459, 460, 466, 558, 851, SS2, 861, 874. 

20%-50~ inhibition at 10 µM: Compound Nos. 12, 18, 30, 34, 40, 42, 43, 51, S2, 

53, 54, 55, 56, 57, 59, 60, 64, 66, 75, 76, 77, 78, 79, 82, 89, 90, 97, 98, 102, 

103, 116, 127, 128, 129, 130, 132, 135, 136, 140, 141, 144, 156, 157, 159, 160, 

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, 2S5, 263, 264, 269, 274, 278, 279, 282, 306, 

316, 317, 323, 324, 380, 404, 409, 433, 446, 448, 449, 451, 470, 471, 473, 476, 

479, 486, 488, 489, 497, 498, 499, 501, 504, S07, SOB, 509, 510, Sl2, Sl4, 516, 

519, S27, S30, 532, 542, 54S, 560, 563, 564, 56S, 566, 568, 569, 572, 573, 574, 

15 575, 578, 583, 584, 586, S87, 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, 

64S, 646, 647, 646, 649, 658, 678, 682, 687, 692, 694, 764, 775, 856, 857, 860, 

881, 882, 883, 884, 890, 892, 899, 900, 903, 905, 907, 908, 911, 912, 916, 917, 

921, 922, 923, 925, 927, 931, 932, 935, 939, 940, 968, 986, 1039, 1041, l04S, 

20 1047, 1062, 1063, 1083. 

50%-80~ inhibition at 10 µ.~: 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, 1S4, 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, 483, 485, 490, 493, 494, 500, sos, 511, 517, 

520, 529, 534, 540, 543, 544, 548, SSS, 556, 561, 562, 570, 576, 579, 611, 617, 

853, 854, 85S, 859, 859, 875, 877, 879, 880, 885, 886, 887, 888, 891, 894, 895, 

9,04, 906, 909, 910, 913, 914, 918, 928, 930, 933, 937, 938, 945, 970, 1040, 1044, 

30 1046' 

>soi inhibition at 10 ~~= Co~~ound Nos. 31, 45, 46, 48, 58, 68, SO, 83, 113, 

115, 142, 143, 145, 150, 152, 265, 268, 272, 275, 283, 285, 287, 288, 290, 291, 

294, 296, 297, 302, 308, 309, 313, 321, 325, 326, 358, 438, 441, 442, 444, 445, 

457, 466, 467, 484, 487, 491, 492, 495, 496, 503, 518, 537, 538, 547, 554, 876, 

35 878, 919, 929, 943. 

20~-SOt inhibition at 1 µM: Compound Nos. 1118, 1121, 1136, 1143, 1146, 1.158, 

1159, 1167, 1170, 1359, 1361, 1362, 1363. 

50~-SOt inhibition at l µ.~: compound Nos. 1133, 1134, 1137, 1141, 1156, 1161, 
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1162, 1163, 1164, 1166. 

>BO: inhibition at 1 µ.'!: Compound No. 1147. 
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3-2. Measurement of inhibition of binding of [ 1 ~~! )-labeled baculovirus 

5 expressed human NCP-1 to THP-1 cells (Method 2) 

Human rnonocytic leukemia cell line THP-1 was suspended in assay buffer 

(50 rnN HEPES, pH 7. 4, 1. 0 mN CaCl~, S. 0 m.M MgCl:, 0. s: BSA) to give a cell suspension 

of a concent.ration of 1 >: 10- cells/mL. The test com?ound was diluted in the 

10 as.say buffer and used as the test co::-.pound solution. [ 1 =~1)-lab:led human MCP-1 

described above was diluted in assay buffer to 1 mCi/rnL a!'ld use:! as the labeled 

ligand solution. In a 96 well filter plate (Millipore Co.), 2°5 µL of test compound 

solution, 25 µL of labeled ligand solution and 50 µL o: 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 

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 

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 ir.hibit binding of human 

MCP-1 to THP-1 cells, non-specific binding determined by a~ding 100 ng of 

25 unlabeled human MCP-l in place of the test compound was subtracted, while the 

counts with no test compound added was taken as lOOS. 

Inhibition (~) = {1 - (A - B)/{C - B)) x 100 

30 (A, counts with test compound added; B, counts with 100 ng of unlabeled human 

MCP-1 added; c, counts with [13I]-labeled human HCP-1 added). 

When inhibition by the cyclic amine derivative of this invention was 

measured, fo.r example, the following cornpo~nds demonstrated 20~-so:, 50{-BOi 

35 and >BO~ inhibitory activity at 0.2 µM, 1 µM or 10 µ.'l, respe:tively. These 

co~pounds are 

20~-50? inhibition at 10 µN: Compound No. 1560. 

50~-80~ inhibition at 10 µN: Comj:>ound No. 1550. 
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>80~ inhibition at 10 µ.'-!: Comi?ound Nos. 541, 1042 1 1043, 1559. 
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20%-50: inhibition at 1 µM: Cor.'.i?OUnd 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 I 1437 I 1440 I 1445 I 1446 I 1447 I 1448 I H50 I 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, 1750, 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, 2112, 2123, 2130, 2131, 2139. 

50%-SO;; inhibition at 1 µ.M: 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, 

25 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, 1699, 1690, 1711, 1712, 

1714, 1718, 1722, 1725, 1726, 1727, 1729, 1730, 1732, 1734, 1735, 1737, 1741, 

30 1742, 1743, 1744, 1745, 1746, 1148, 1151, 1753, 1754, 1756, 1179, 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, 1916, 1985, 2027, 2035, 2062, 2083, 2084, 20S8, 2089, 2090, 2111, 

2124, 2125, 2126, 2135. 

35 >SOS inhibition at 1 µ.'-!: Compound Nos. 299, 311, 312, 329, 1042, 1043, 1095, 

1119, 1191, 1203, 1220, 1228, 1236, 1244, 1256, 1289, 1295, 1309, 1310, 1376, 

1382, 1393, 1395, 1415, 1416, 1420, 1435, 1438, 1441, 1490, 1481, 1570, 1583, 

1584, 1589, 1590, 1594, 1595, 1607, 1634, 1660, 1661, 1666, 1669, 1695, 1696, 
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1697, 1698, 1699, 1701, 1702, 1703, 1704, 

1724, 1749, 1752, 1775, 1776, 1778, 1780, 

1841, 1869, 1870, 1871, 1872, 1876, 1877, 

1901, 1902, 1906, 1907, 1908, 1909, 1915, 

2087, 2113, 2114, 2118, 2119, 2120, 2121, 

2136, 2137 I 2138, 2159, 2161, 2162, 2187, 

20%-50% inhibition at 0.2 µM: Compound Nos. 

1805, 1810, 1811, 1812, 1813, 1815, 1816, 

1826, 1827, 1828, 1832, 1833, 1834, 1835, 

1852, 1853, 1854, 1855, 1856, 1858, 1859, 

1874, 1878, 1879, 1880, 1888, 1890, 1891, 

1934, 1935, 1937, 1945, 1946, 1951, 1952, 

1966, 1969, 1970, 1971, 1972, 1973, 1977, 

1705, Fl06, 1707, 

1787, 1794, 1796, 

1892, 1896, 1897, 

1916, 1919, 1920, 

2122, 2127, 2128, 

2189, 2193. 

1680, 1682, 1686, 

1817 I 1818, 1819, 

1836, 1839, 1840, 

1860 I 1863, 1864, 

1895, 1926, 1927, . 
1953, 1954, 1959, 

1978, 1979, 1980, 

2 6 JUN 2002 
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1708, 1709, 1713, 

1799, 1802, 1803, 

1898, 1899, 1900, 

1921, 2085, 2086, 

2129, 2132, 2133, 

1691, 1694, 1700, 

1820, 1824, 1825, 

1842, 180, 1851, 

1865, 1866, 1868, 

1928, 1929, 1930, 

1960, 1961, 1962, 

1981, 1985, 2014, 

2027, 2028, 2033, 2035, 2039, 2040 I 2041, 2042, 2044, 2045, 2046. 

50%-BOt inhibition at 0.2 µ.'-!: Compound Nos. 1677, 1678 I 1679 t 1681, 1687 I 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. 

>80% inhibition at 0.2 µM: Compound No. 1696, 1892. 

Example 2045: Measurement of Inhibition of Binding of ( 125I] -Labeled 

Hu.-nan MCP-1 to Cells Expressing the MCP-1 Receptor. 

1. Derivation of cells expressing the MCP-1 receptor 

cDNA fragment containing the MCP-1 receptor reported by S. Yamagarni et 

al., Biochemical Biophysical Research Corr.munications 1994, 202, 1156-1162) was 

25 cloned into the expression plasmid pCEP4 (Invitrogen Co.) at the NotI site, and 

the plasmid obtained \..'as transfected into the hur.1an kidney epithelial cell line 

293-EBN.; using the Lipofectamine reagent (Gibco-BRL Co.) . The cells were 

cultured in the presence of the selective agent (Hygromycin), and a stably 

expressing transfecta:;t line was obtained. The expression of the receptor was 

30 confirmed by binding of [l:~I]-labeled human MCi?-1. 

2. t-!easure:nen t o! inhibition of binding of [ mI] -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 

35 using a cell scraper and suspended in assay buffer ( D-ME~: (Gibco-BRL Co· l 

co:-:taining 0. H BSA. and 25 r..:-! HEPES adjusted to pH 7. 4) to give a cell suspension 

of a concentration o! 6 >: 10~ cells/mL. The test cor::pound \..'as diluted in the 

assay b..:f fer. The re:r.ainder of the procedure was as described in Exa:-:1ple 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. 

Exa.'t'lple 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 leuke:nia cell line TH?-1 as the che!':lotactic 

10 cellaccordingtothernethodofFalletal. (J. Immunol.Methods, lSO, 33, 239-247). 

2 x 10 6 cells/mL of THP-1 cells (suspended in RPMI-1640 (Flow Labo::atories co.) 

+ 10% FCS) was placed in the upper chamber (200 µLl of a 96 wel
0

l micro-chemotaxis 

cha::-.ber (Neuroprobe, registered tradenarne), and human recombinant MC?-1 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 (?VP-free, Neuroprobe; 

registered tradenarne) placed between the two cha~ers. These were incubated 

at 37 °C ~or 2 hr in 5% COz. 

The filter was removed, and the cells which had migrated to the underside 

of the filter was fixed, stained using Diff QuicJ.: (Kokusai Shiyaku Co.) and then 

20 quantitated using a plate reader (Molecular Device Co.) at a wavelength of 550 

nm to determine the index of cell migration as a mean of 3 wells. In addition, 

test compounds were placed in the upper and lower chambers along with THP-1 and 

MCP-1, respectively, and the inhibition of cell migration (inhibition IC~·:o (µMl) 

was deternined. Inhibition was defined as ((cells r..igration induced MCP-1 with 

25 no test compound in the upper and lower chambers) - (cells migration with no 

MCP-1 added in the lower cha:r.ber) = 100%), and the concentration of the test 

co~pound which gave 50% inhibition was designated IC~6 • 

When inhibition by the cyclic amine derivative of this invention was 

30 measured, for example, the 50~ inhibition conce:-itration (IC~·) for the 

following compounds we:e IC~·· < 0 .1 µM. 

ICH· < 0. 1 ~L.'!: Corr.?ounc! Nos • 4, 37,298,299, 311, 312, 318, 329, 461, 886, 909, 

1042, 1043, 1085, 1119, 1138, 1142, 1165, 1179 I 1191, 1203, 1205, 1220, 1228, 

1236, 1244, 1245, 1256, 1288, 1293, 1295, 1308, 1310, 1352, 1376, 1382, 1393, 

35 1395, 1416, 1420 t 1435, 1436, 1438, 1441, 1480 I 1531, 1532, 15i0, 1583, 1584, 

1589 I 1590, 1594, 1595, 1600, 1601, 1607, 1660 I 1661, 1664, 1666, 1668 I 1698 I 

1699, 1701, 1702, 1703, 1704, 1706, 1707, 1708, 1709, 1713, l 7i5, 1776, 1778 I 

1779, 1787, 1794, 1796, 1799, 1802, 1803, 1896, 1898, 1699, 1900, 1901, 1902, 
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1906, 1907, 1908, 1909, 1915, 1916, 1919, 1920, 1921, 2087, 2114, 2128, 2129, 

2132, 2137, 2141, 2144, 2157, 2158, 2189. 
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, a pharmaceutically acceptable acid addition sal:: thereof or a pharmaceutically 

acceptable C1-c, alkyl addition salt thereof, 

wherein R1 is a phenyl group, a C~-Ce cycloalkyl group, or an aror::atic 

heterocyclic group having 1-3 heteroatoms selected from the group consisting 

of an oxygen atom, a sulfur atom, a nitrogen atom, o: a combination thereof, 

in which the phenyl or aromatic heterocyclic grou;:i may be condensed with a benzene 

ring or an aror:1atic heterocyclic group having 1-3 heteroatoms selected from t:he 
I 

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 g:oup, CrCe 

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 nitre group, a carboxy group, a carbamoyl gro...:p, a C1-C6 alkyl group, a c3-c8 

15 cycloalkyl group, a C2-C 6 alkenyl group, a C 1-C 6 alkoxy group, a C 1-c6 alkylthio 

group, a C3-C5 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:-C1 alkanoyl group, a Cz-C1 

alkoxyca:bonyl group, a C2-C1 al kanoyloxy group, a C2 -C1 alka~oylamino group, 

20 a c2-C1 J\'-alkylcarbamoyl group, a C4-c, N-cycloalkylcarbamoyl group, a C1-C, 

alkylsulfonyl group, a CrCs (alkoxycarbonyl)rne::hyl group, a /.'-phenylcarbamoyl 

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

pyrrolicinylcarbonyl 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 

25 group, a mono (C1-c6 alkyl) ar..!.no group, or a di (C:-Cs alkyl) arni:'.o group, wherein 

the sub.stitue:'.t for the phenyl group, c 3-c, cycloalkyl group, arorr.atic 

heterocyclic c;::oup, or conde:1sed ring is optionally substituted with one or r..ore 

of a halogen atom, a hydroxy group, an amino g::oup, a trifl...:oromethyl group, 

a Ci-Cs alkyl g::oup, or a C1-c, alkoxy group; 

30 R: is a hydrogen atom, a C1-c, alkyl group, a c2-C1 aH:oxycarbonyl group, 

a hydroxy group, or a phenyl group, in which the C1-c 6 alkyl o:: phenyl group may 
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be .substituted with one or more of a halogen atom, a hydroxy gro1.:p, a c1-c6 alkyl 

group, or a c1-c, alkoxy grou?, and when j = 0, R2 i.s not a hydroxy group; 

j represents an integer of 0-2; 

k represents a~ integer of 0-2; 

~ re?resents an integer of 2-4; 

r. represents C or l; 

R1 is a hydrogen ato:':\ or a C1-C, alkyl group optionally substituted with 

one or t~o phenyl groups each of which ~ay be substituted with one or more of 

40 a haloger. ato:n, a hyc!.:oxy group, a C1-C, alkyl c;roup, or a c 1-c5 alko.'<y group; 

F} and R~ are the same or d.ifferen~ fro:n each other and are a hydrogen 

ato:':l, a l':ydroxy group, a phenyl group, or a C1-C0 alJ.:yl group, in which the c1-c6 

alkyl gro1.:p is optionally substituted with one or r..ore of a ha
0

logen atom, a hydroxy 

group, a cyano group, a nitro group, a carboxy group, a carbamoyl group, a mercapto 

45 group, a guanic!ino gro:.:p, a C3-Ce cycloalky!. groi.:;:>, a C1-c, alkoxy group, a c1-c, 

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

halogen atom, a hydroxy group, a c1-c, alkyl group, a C:-C 6 alkoxy group, or a 

benzyloxy group, a phenoxy g:oup, a benzyloxy group, a benzyloxycarbonyl group, 

a c2-c, alkanoyl group, a c2-c, alkoxycarbonyl group, a C2-C; alkanoyloxy group, 

50 a Cz-C1 alkanoyla:n.i.no group, a c2-c, N-alkylcarbamoyl grou;:>, a C1-c, alkylsulfonyl 

group, an amino grou;:>, a mono (C1-C 6 alkyl) amino group, a di (C:-C6 alkyl) amino 

group, or an arorr.atic heterocyclic group having 1-3 of heteroato:ns selected from 

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

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

that when one of R4 and R5 is a hydrogen atom, the other is not an isobutyl 

55 group or R4 and R5 taken together form a 3 to 6 membered cyclic hydrocarbon; 

p represents 0 or 1; 

q represents 0 or 1; 

G is a g:oup represented by -co-, -so~-, -co-o-, -NR1-co-, -co-NR'-, 

-NH-CO-NH-, -NH-CS-NH-, -NR1-SO.z-, -so:?-NR1
-, -NH-co-o-, or -o-co-NH-, wherein 

60 R1 is a hydroge:i atom o: a c 1 -c~ alkyl group, or R, taken together with R~ represents 

c~-c~ alkylene c;roup; 

R' is a phenyl group, a c3-Cs cycloalkyl g:o1.!p, a Cl-Ce cycloalkenyl group, 

a benzyl group, or an a:omatic heterocyclic group having l-3 hete:oator.1s selected 

frc:':l the group consis~in9 of an oxygen a:o~, a sulfur atom, a nitrogen atom, 

G5 o: a co:":",;,ir.ation thereof, in which the phe:-.yl, benzyl, o: aror..:t::ic het.erocyclic 

g:oup may be condensed with a benzene ri~g or an aro=atic heterocyclic group 

having 1-3 hete:oato:s selected from the group consisting of an oxygen atom, 

a .sulfur atom, a nitrogen a:om, or a cor..!:>ination thereof, to form a condensed 
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ring, and the phenyl group, C3-Cs cycloalkyl group, C3-Cs cycloalkenyl group, benzyl group, 

aromatic heterocyclic group, or condensed ring may be substituted with one or more of a 

halogen atom, a hydroxy group, a mercapto group, a cyano group, a nitre group, a 

thiocyanate group, a carboxy group, a carbamoyl group, a trifluoromethyl group, a c1-c6 

al\....")'I group, a C3-C& cycloalkyl group, a C2-C6 alkenyl group, a C1-C6 alkoxy group, a C3-Cs 

cycloalkyloxy group, a C1-C6 alk.")'lthio group, a C1-C3 alkylenedioxy group, a phenyl group, 

a phenox-y group, a phenylamino group, a benzyl group, a benzoyl group, a phenylsutfinyl 

group, a phenylsufonyl group, a 3-phenylureido group, a C2-Ci alkanoyl group, a C2-C7 

alkoxycarbonyl group, a C2-C1 atkanoyloxy group, a C2-C1 alkanoylamino group, a C2-C7 N­

alf...")'lcarbamoyl group, a C1-C6 alkylsulfonyl group, a phenylcarbamoyl group, a N,N-di (C1-

C5 a!J...")'I) sulfamoyl group, an amino group, a mono (C1-C6 alkyl) amino group, a di (C 1-C6 

alkyl) amino group, a benzylamino group, a C2-C1 (alkoxycarbonyl) ambo group, a C1-C6. 

(atkylsulfonyl) amino group, or a bis (C1-C6 alkylsulfonyl) amino group, wherein the 

substituent for the phenyl group, C3-Cs cycloalkyl group, C3-Cs cycloalkenyl group, benzyl 

group, aromatic h~terocyclic group, or condensed ring is optionally substituted \\ith one or 

morn of a halogen atom, a cyano group, a hydroxy group, an amino group, a trifluoromethyl 

group, a C1-C6 alkyl group, a C1-C5 alkoxy group, a C1-C6 alkylthio group, a mono (C1-Co 

alkyl) amino group, or a di (C1-C6 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,-C8 cyc!oall1·I group, C3-C0 cycloalkenyl group, bem:yl 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 C_1-C6 alk.")'l addition salt as set forth in claim I, wherein k = l 
and m = 2 in the above formula (I). 

3. A compound, its pharmaceutically acceptable acid add:tion sal: or its 

pharmaceutically acceptable C1-Co alkyl addition salt as set forth i:l claim 2, wherein n = 0 in 

the above formula (I). 
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4. A compound, its pharmaceutically acceptable acid addition salt or its 

pharmaceutically acceptable c,.c, alkyl addition salt as set forth in claim I, wherein k = o, 

m = 3 and n ~ 1 in the above formula (I). 

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

pharmaceutically accCptable c,.c, alkyl addition salt as set forth in claim J, wherein k = J 

and m == 3 in the above formula (I). 
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6. A compound, its pharmaceutically acceptable acid addition salt or its 

pharmaceutically acceptable C1-C& alkyl addition salt as set forth in claim 1, 

whereir. k = 2 and m = 2 in the above formula (I). 

7. A compound, its pharmaceutically 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). 

e. A compound, its pharmaceutically acceptable acid additio~ salt or its 

pharmaceutically acceptable c1-c, alkyl addition salt as set forth in claim 1, 

whe=ein k = 1 and m = 4 in the above formula (I). 

9. A compound, its pharmaceutically acceptable acid additio~ salt or its 

pharmaceutically acceptable C1-C 0 alkyl addition salt as set fort!: in claim l, 

wherein j = 0 in the above forrnula(I). 

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

pharmaceutically acceptable C1-C6 alkyl addition salt as set forth in claim 1, 

wherein p = 0, q = 0 and G is a group represented by -NR;-co- in the above.. formula 

(I) • 

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

pharmaceutically acceptable C1-C6 alkyl addition salt as set forth in claim l, 

wherein Rz is a hydrogen atom, R:. is a hydrogen atom and R7 is a hydrogen atom 

in the above formula (I). 

12. A conpound, its pharmaceutically acceptable acid addition salt or its 

pharmaceutically acceptable c1-Cs alkyl a~dition salt as set forth in claim 1, 

wherein the substituent for the phenyl group, C3-Ca cycloa!kyl 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 Cz-C6 alkenyl group, a c1-c, alkoxy group, 

a C1-Cs alkylthio group, a c2-C1 alkylenoxy group, a methylenedioxy group, a 

N-phenylcarbamoyl group, an amino group, a nono(C 1-Cs alkyl)amir.o group, or a 

di(C1-C 6 alkyl) amino group in the above formula (I). 

13. A co~pound, its pharmaceutically acceptable acid addition salt or its 

pharr..aceutically acceptable c 1-c, alkyl addition salt as set fo:th in claim 1, 
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wherein the S":.:!:>Stit•.:e:it fo: the phenyl <;tOU?, Cl-Cr cycloalkyl g:ou?, Cl-Ca 

cycloalkenyl g:oup, :e:izyl ~:ou?, a:omatic hete:ocyclic group, or co:'lcensed ring 

5 in R' is O:ie o: more o: a halo<;e:i atom, a r.itro ~:ou?, a trifh:oro:nethyl c;:oup, 

a c 1-c, alkyl group, a c1-c, aU:o~:y groi..:?, a pher.ylsi..:lfc~:·l g:oi..:?, a c2-c1 

alka:"loyla:':'.ino group, or a:'\ a:7.ino group in the above for::-.u!a (I). 

5 

5 

U. ;.. co~p:::~:id, i:s pha:::.aceutically accep:able acid ac::!.:.tion salt o: its 

pharr.\aceutically acce?ta!:>!e C1-Cc alkyl addition salt as .set :orth in clai:':l l, 

wherein R1 is a phen~l groi..:? o: an isoxa:olyl ~:oup in the a~ove fo:~ula (I). 

15. ;.. co::-.,?:und, its p!'la:::-.aceutically acceptable acid adcitio:i salt or its . 
pharr.\aceutically acce?table C1 -Cc alkyl additic:1 .salt as set forth in clai~ l, 

wherein R' is a phe:".yl grou?, a furyl group, o: a thienyl ;:oup in the above 

formula CI). 

16. A compound represente~ by the formula (I) celow: 

(I) 

, a phar::.aceuticall:r· accepta'.:>le acid addition salt thereof o:: a pha:~aceut:ically 

acceptable C1-Cs alkyl addition salt thereof, for use in a method of inhibiting the 

binding of a che~okine to the receptor of a target cell and/or its action on a target 

cell using a pharmaceu:ical preparation con:aining a therapeutically effective amount 

of the compound, 

whereb R1 is a phe:".yl group, a Cl-Cs cycloalkyl groi..:?, or an a:o:::atic 

heterocyclic ~:oup ~avir.g 1-3 heteroato:::s selected f:o~ the grou? co:1sisting 

10 of an oxygen a::.om, a sulfu: a:o;';l, a nit:ogen a::.o:':l, o: a co::-~ina:io:i thereof, 

in which the p!-.enyl c: aror:1a::.ic hete:ocyclic gro9 may be co::c!e:ued with a be:izene 

:ing o: an a.:c:::atic l':et:erocyclic group having 1-3 hete:oato:-::s selected fro:n the 

grou? cc:isis::ing o! an cxygen ato::i, a sulfu: ator.1, a nit:oc;en' ato;:'l, o: a 

co::-.!::iina::.ion ::.'.-.ereo!, to for~ a condensed :in;, a:"I:::! the p!':enyl grou?, C:.-C1 

15 cycloaH:yl g:ou?, a:o::-.a::.!.c hete:ocyclic g:oi.:?, o: conc!e:lsed rir.; r.lay be 

s1.!bsti::.uted 1o:!:h o:-:e or r..o:e of a halogen a::.cr:1, a hyd:oxy grc":.:?, a cyano c;rou?, 

a r.it:o grou?, a ca::oxy g:ou?, a carba:-::oyl g:ou?, a. c1-c, alkyl g:ou?, a C;.-C: 

cycloalkyl grcup, a C:-Cc alr.enyl group, a c1-c, aU:oxy grou?, a C1-c, alkylthio 

c; :ou?, a C;,-C~ alkyle::e g:ou?, a C2-c, al kyle:ioxy g:oup, a C1-Cj alkylcnedio>:y group, 
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20 a phenyl grou?, a phenoxy grou:>, a ?henylthio grcu?, a·benzyl grou?, a be:::yloxy 

c;:oup, a ben::oylar.\ino gtou?, a C:-C1 alkanoyl g:ocp, a C:-C1 alkoxyca:bonyl group, 

a c2-c, alkanoyloxy g:oup, a C2-C1 alkanoyla~no c;:ou?, a C:-C1 N-alkylca:ba:noyl 

group, a c,-c~ N-cyclcalkylcarba::loyl gro-..:p, a c,-c, alkylsulfo:-.yl group, a cJ-C,· 

( alkoxyca rbonyl I r::ethyl c; :ocp, a Ii-phenyl ca :ba::ioyl g :c:..:p, a p!.:>e:icinoca :bonyl 

25 c;roup, a morpholinocarbonyl group, a l-pyrrolic:!inylcarbonyl group, an a::iino 

i;roup, a r..or.o (Cl-c, alkyl I amino group, or a c:!i (C 1-c, alkyl I a::li:-.o c;roup, 1.·he:ein 

the scbH.ituent fo: the phenyl group, C;-Cz cy.::lcalkyl ~roup, aromatic 

heterocyclic group, o: condensed ring is op:ionally subs::.itu::.ed with one oz: r..ore 

of a halogen atom, a hyc:oxy gi:ou?, an a~!.no gi:ocp, a triflcoi:o~ethyl gi:oup, 

30 a Ci-c, aU:yl gi:oup, or a C1-c, alkoxy gi:oup; 

35 

R2 is a hyd:ogen a::.om, a Ci-Cs alkyl group, a Cz-Ct alko:~yca.rbonyl group, 

a hydroxy group, or a pher.yl grol.!p, in which the C1-C 0 alkyl o: phenyl group r..ay 

be substituted 1-'ith one o: rr.ore of a halogen ato::i, a hy::o>:y g:cu?, a c1-c, alkyl 

group, or a Ci-Cc alk:oxy <; rOU? / and when j = O, R: is r.ot a l".yd:o.xy group; 

j represents an integer of 0-2; 

k represents an integer of 0-2; 

m represents an integer of 2-4; 

n represents 0 or l; 

R3 is a hydrogen ato;';'. or a C1-C 6 alkyl group optionally substituted with 

40 one or t~o phenyl groups each of which rnay be substitu::.ed with one or more of 

a halogen ato::i, a hydroxy g:oup, a C 1-C 6 alkyl grou?, o: a C:-C; alkoxy grou?; 

R4 and P.~ are the sa:ne or differen::. fror., each other a:-:d are a hydrogen 

atom, a hydroxy group, a phenyl group, or a Ci-C, alkyl g.::ouj:>, in 1-'hich the c1-Cs 

alkyl g:oup is optionally substituted with one or r..ore of a halogen ato::l, a hydroxy 

45 group, a cyano group, a nit:o group, a carbo:-:y group, a ca:ba!":'.oyl g:ouj::>, a r.;ercaj::>to 

group, a guanidino group, a CJ-Cs cycloalkyl group, a Ci-Cs alk:::xy group, a c1-Cs 

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

halogen atom, a hydroxy group, a Ct-Cs al~yl group, a C:-c, alkoxy group, o: a 

benzyloxy group, a phenoxy g:ou?, a benzylo:-:y group, a benzyloxycarbo:-lyl group, 

50 a c2-C7 alkanoyl c;rou?, a C:-C, a.lko:<ycarbo:'lyl group, a C:-C, aHanoyloxy group, 

a C1-c, alkanoyla::iir.o grou?, a C:-C1 N-alkylcarba::ioyl g:o:.:?, a C:-C• alkylsulfonyl 

g.::oup, an a::iir.o group, a r::ono (C 1 -c~ alkyl) a::-.ir.o g:oup, a di (C;-ci· alk~·l) a::i.ino 

group, o.:: an arc;;-..atic heterocyclic group having 1-3 of heteroa:o::-. .s selected f:ora 

the g:~up consisting of an oxygen atom, a sulfu: ato~, a ni::c;en ate::-., or a 

55 cor.~inacion the:eof and optionally condensec with be:ize:-.e ring, o: R1 a:-.c R~ taken 

togethe: form a 3 to 6 me:n.bered cyclic hy:i:oca:bon; 
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? represents 0 or l; 
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G is a group :epresented by -co-, -so.-, -co-o-, -:-.'R1-CO-, -CO-NR1-, 

1 . 
-!;::-co-:-::;-, -~;{-CS-NH-, -NR'-so2-, -502-!\R - , -NH-co-o-, or -o-co-t:H-, \..'herein 

R1 is a hyd::oge~ atom o: a c 1-c, aH:yl group, or R
1 

taken togetr.e: with R~ rep:esents 

C:z-C~ alkylene group; 

R' is a ;::henyl g:oup, a cl-Ca cyc~oalkyl group, a cl-Cz cycloalkenyl group, 

a ben:yl group, or an a:cmatic hete:ocyclic grou? having 1-3 he::eroato:ns selected 

G5 !:o~ th! grou? consis::ing of an oxygen atom, a sulfur ato~, a ~it::ogen atom, 

or a co::-::iinatic:. thereof, in which ::he phenyl, be:izyl, or a::o:::atic heterocyclic 

g:oup ~ay be condensed with a benzene ring or an aro=atic heterocyclic group . 
having l-3 heteroatc:s selected from the group consisting o! an oxygen atom, 

a sul!u: ato:':l, a nitrogen atom, or a cor..bination thereof, to for!':\ a condensed 

70 ring, a;-:d the ?henyl group, cl-Cs cycloalkyl group, C;,-C9 cycloalkenyl group, 

benzyl g:oup, a:ornatic heterocyclic group, or co:-:densed ring l':lay be substituted 

with one or mo:e of a halogen atorn, a hydroxy group, a r..ercapto group, a cyano 

g:oup, a nitro group, a thiocyanate group, a carboxy group, a carba:noyl group, 

a t::ifluo::omethyl group, a C1-c, alkyl group, a C3-C5 cycloalkyl group, a Cz-

75 Ci alJ.:e:iyl group, a c1-C;; alkoxy group, a Cl-Cc cycloalkyloxy group, a c1-c, 

alkylthio grou?, a c1-c3 alkylenedioxy group, a phenyl group, a phenoxy group, 

a phenylamino group, a benzyl group, a benzoyl group, a phenylsul!inyl group, 

a phenylsulfonyl grol.!p, a 3-phenylu::eido group, a C2-c, alkanoyl g:oup, a Cz-C7 

alKoxyca:bonyl group, a c2-c, alkanoyloxy group, a C:-C 1 alkanoylarnino group, 

80 a Cz-C, N-alkylcarba:noyl grou?, a c 1-c, alkylsul:fonyl grou?, a phenylcarbamoyl 

grou?, a N,N-di(C1-c, alkyl)sulfa::ioyl group, an a:nino group, a mono(C1-c, 
alkyl) a::-.ino group, a c:!i (C1-c, alkyl) a::Uno group, a be:izylarnino group, a c2-c, 

(alko:-:ycarbonyll a:nino group, a C1-c, (alkylsulfonyl) ar.Uno group, or a bis (C1-Cc 

alkylsulfonyl)a~no group, wherein the substitue:it fo: the phenyl group, C3-Ca 

85 cycloalkyl grou?, C;,-Cc cycloalkenyl group, benzyl grou:i,. aror:.atic hete.rocyclic 

g:c1.:?, o: conc!e~sec! ri:-.g is op:ionally substituted with one or J':\O=e of a halogen 

ato::;, a cyano g:ou?, a hydroxy gro:.:p, an a::-..ino g.:oup, trifluoromethyl group, 

a C1-C; alY.yl g:oup, a c1-c, alkoxy g.::oup, a C1-c, alkylthio grou?, a rnono(Ci-Cc 

alkyl)a~ino group, or a di(C1-c, alkyl)a~ino group. 

90 

17. ;.. compo1.::-:d as se:: forth in claim 16, wherei:i. k .. 1 and m .. 2 in the above 

fo::::-.ula (I l. 
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18. A compound as set forth in claim 17, wherein 

n = 0 ir. the above forraula (Il. 

19. A compou~d as set forth in claim 16, wherein 

k = 0, n = 3 and n = l in the above fo:~ula (I). 

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

k =l and rn = 3 in the above formula (I). 

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

k = 2 a~d rn = 2 in the above formula (I). 

22. A compound as set forth in claim 21, wherein 

n = 1 in the above formula (I). 

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

k = 1 and n = 4 in the above formula (I). 

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

j = 0 in the above formula (I). 

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

2 6 JUN 2002 
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p = O, q = 0 and G is a group represented by -NR,-CO- in the a~o\'e formda (II• 

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

Rz is a hydrose~ atom, R~ is a hyd:ogen atom and R1 is a hyd:o;en ate~ in the 

abo\'e !or::l'Jla (I). 
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27. A corr.::=und as set fo::h in claim 16, where!.:1 

the s~'::lstitue:it:. fo: the pher:yl 9rou?, cl-Cr cycloalkyl 9::01.!?, aroi:'.atic: 

i ' d . ' R1 • ~ l':etero:yc_ic ~::oup, o:: cc::ce:ise rln9 in is o:ie or rnore o .. a halogen atom, 

5 a hyd:cxy grc:.;?, a c1-c, alkyl 9::01.:?, a C:-c, alke:iyl group, a C1-C9 alko.>:y group, 

a c 1-C: alkyl:hio c;:oup, a C2-Cc alkylenoxy grou?, a ::oe::hyle:iedioxy 9rol.!?, a 

f.'-phe::ylcarba::-.oyl c;:cup, a:i amino gro:.:?, a rno::o(C1-C1 alkyl)a::iino group, or a 

di(C 1-C; alkylJa:nir:o grou? in the above !or;;'lula CI). 

28. A co~pound as set fo:th in claim 16, wherein 

the Sl.!!::st:itue:-.t fo:: the phe:iyl grou?, C~-C1 cycloalkyl g:oU? 1 Cl-Ca cycloalkenyl 

c;:oup, =enzyl group, aror.ia::ic he::erocyclic group, o:: conce:isec ri::g in R' is 

5 one o: :::ore c: a halogen ato::i, a liitro c;:oup, a trifluororne:hyl group, a c1-c, 
alkyl c;:oup, a c1-c, alJ.:o::-:y grou?, a phe:iylsulfc::yl group, a C:-c, alkanoyla::Uno 

c;rot:p, or an amino g::oup in the above formula (I). 

29. A compound as set forch in claim 15, wherein 

R1 is a phenyl 9rou? o:: a:"l isoxazolyl c;:ol.!? in che a'::love fo::i'.ula (I). 

30. A compound as set forth in claim 16, where!n 

R' is a phenyl grou?, a fu:yl gro:;p, or a thie:"lyl group in the above fo::;;iula 

{I) • 

5 

31. A compound as set for::h in claim 16, wherein 

the che::ioki:ie is MI?-lc.t. 

32. A comp=und as set fo:th in claim 16, wherein 

the che=okine is XC?-1. 

33. A cor..pound as set fc:ch in claim 16, wherein 
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the che~okinc recep:or is CCRl. 

34. A compound as set: forth in claim H. wherein 

the che~okinc recep:o: is CCR2A or CCR23. 
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35. ;... cornpol!nd, i::.s pha:maceutically accep:able a:id ac!ditio:-: salt o: its 

pharrr.aceutically accepcab!e C1-C0 alkyl addition salt as se::. forth in claim 1, 

wherein the compound is <- ( { N- (2-ar:d no-5-chlo:oben:oyl) 9l~·cyl I a::Uno:ne:hyl) -

1-(4-chlorobe:'\zyl)pi?eridine. 

36. ;... cor:i.pcunc:!, its pharr::aceu:ically accep:able a::id ac!dition salt o: its 

pharr::aceucically acceptable C1-C, alkyl addition salt as se: forth in clair:\ 1, 

wherein the corr.pound is <-[(N-(2-a~~no-<,5-

difluorobenzoyllglycyllarninornethyl]-1-(4-chlo:obenzy!)pipe:idine. 

37. A com?ound, its pharmaceutically acceptable acid ac!c!ition salt o: its 

pharmaceutically acceptable c1-c, alkyl addition salt as se: forth in clail':\ 1, 

wherein the is 4-[(N-(4-a::Uno-5-
' trifluorornethylbenzoyl)glycyl)arninomethyl)-1-(4-chlc:obenzyllpipe:ic:!ine. 

38. A co~pol!nd, its pha:;::aceut:ically acceptable acid addition salt o: its 

phati:\aceutically acceptable C1-c, alkyl ac!dition salt as se: forth in clai::'I 1, 

wherein the is 4-[(N-(2-a:n.ino-5-

trifluoromethoxyben:oyl)9lycyl}aminomethyl)-l-(4-ch!o:oben:yl)piperic!ine. 

39. A co~pol!nd, its pharrnaceut:ically acceptable acid ac:!cition salt or its 

pharwaceutical!y acceptable C1-c, alkyl addition salt as se: fo::h in clai::l 1, 

wherein the cor.ipound is <-[(N-(2-a:-:Uno-4,5-

difluorobenzcyllglycyllaminomethyl]-1-(4-bromobenzyllpiperidine. 

40. A co~?O~nc!, its pha:i.\aceutically acceptable acid adcition salt o: its 

pha:::-.aceutically acce?table c1-c, alkyl acdition salt as set !o:th in claii.\ 1, 

wherein the co~pound is l-(2-amino-4-chlorcbe~zyl)-~-((N-(2-a~ir.o-5-

trifluo:o~ethylben:oyl)glycyl)a~ino~ethyl]pipe:idine. 

41. A CO~?OU~d, its phar~aceu:ically accep:a~le acid accition salt or its 
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pharrr.aceutically acceptable C1-C1 alkyl addition salt as set forth in claim l, 

wherein the co~pound is l-(3-amino-4-me:hoxybenzyl)-4-((N-(2-arnir.o-4,5-

di fluoroben:oyl l glycyl) a::Unome:hyl) pipe=idine. 

42. A CO::'.?Ound, its p~armaceutically acce?table acid additic~ salt or its 

phar::laceutically acceptable Ci-Ca alkyl addition salt as set forth in claim 1, 

wherein the co::-.pound is 4-((N-(2-amino-4,5-

difluorobenzoyl)glycyl)a::-.inomethyl)-l-(4-chloro-3-

5 (methyla~ino)benzyl)pipe:idine. 

43. A cc~pound, its pharmaceutically acce?table acid addition salt or its 

pharr.laceutically acceptable C1-C6 alkyl addition salt as set forth in claim 1, 

wherein the compound is 4-((N-(2-a~ino-5-

trifluoromethylbenzoyl)g!ycyllaminomethyl]-l-(2-thioxo-2,3-dihydro-1,3-

5 benzoxazol-5-ylmethyl)piperidine. 

5 

5 

44. A co~pound, its pharmaceutically acceptable acid addition salt or its 

pharl':laceutically acceptable C1-C6 alkyl addition salt as set forth in claim 1, 

wherein the compound is 3-[(N-(2-a~ino-5-

trifluoromethylbenzoyl)glycyl}a:nino)-1-(4-chlorobenzyl)pyrrolidine. 

45. A co~.pound, its pharmaceutically acceptable acid addition salt or its 

pharmaceutically acceptable C!-C6 alkyl addition salt as set fo=th in claim 1, 

wherein the compound is 3-( (N- (2-a::Uno-5-

trifluorornethylber.zoyl)glycyllamino]-1-(4-~ethoxybenzyl)pyrrolidine. 

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

pharmaceutically acceptable C:-C6 alkyl addition salt as set forth in claim l, 

wherein the compound is 3-[(N-(2-a~ino-5-

trifluoro~ethylbenzoyl)glycyl)amino)-1-(3,4-

5 cethylenedioxybenzyl)py:rolid!ne. 

47. A ccrnpound, its Fharmaceutically acceptable acid addition salt or its 

pharr..aceutically acceptable C1-C( alkyl addition salt as set forth in claim l, 

wherein the compound is 3-((N-(2-a~ino-5-

trifluoro~ethylbenzoyl)glycyl)amino]-1-(2,3-dihydro-l-benzofucan-5-

5 ylmethyl)py:rolidine. 
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48. 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-[IN-(2-amino-S-

trifluoromethylbenzoyl)glycyllamino]-1-(4-methylthiobenzyl)pyrrolidine. 

49. 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-5-

trifluoro~ethylbenzoyl)glycyl)amino]-1-(4-ethylbenzyl)?yrrolidine. 

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

pharmaceutically acceptable Ci-C& alkyl addition salt as set fo~th in claim l, 

wherein the compound is 3-({N-(2-a:nino-5-

trifluoromethoxybenzoyl)glycyl)amino]-1-(4-ethylbenzyl)pyrrolidine. 

51. 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 1-(3-amino-4-rnethoxybenzyl)-3-({N-(2-amino-5-

trifluoromethylbenzoyl)glycyl)amino]pyrrolidine. 

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

pharmaceutic.ally acceptable c1-c, alkyl addition salt as set forth in claim 1, 

wherein the compound is 3-[{N-(2-a~~no-5-

trifluoromethylbenzoyl)glycyl)aminoJ-l-(4-chloro-3-

5 methylbenzyl)pyrrolidine. 

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

pharmaceutically acceptable C1-C 6 alkyl addition salt as set forth in claim 1, 

wherein the compound is 

trifluoromethylbenzoyl)glycyl)amino]-l-(4-hydroxy-3-

5 (rnethylarnino)benzyl)pyrrolidine. 

3-[(N-(2-amino-5-

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

pharmaceutically acceptable C:-C 6 alkyl ad::ition salt as set forth in claim 1, 

wherein the compound is 3-[(N-(2-amino-5-

trifluoromethylbenzoyllglycyl}amino]-1-(1,3-benzoxazcl-5-
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5 ylmethyl)pyrrolidine. 
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