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7) ABSTRACT

Disclosed are novel compounds of the formula:

)
(O

PAN
N N

and the pharmaceutically acceptable salts and solvates
thereof. Examples of groups comprising Substituent A
include heteroaryl, aryl, heterocycloalkyl, cycloalkyl, aryl,
alkynyl, alkenyl, aminoalkyl, alkyl or amino. Examples of
groups comprising Substituent B include aryl and het-
eroaryl. Also disclosed is a method of treating a chemokine
mediated diseases, such as, cancer, angiogenisis, angiogenic
ocular diseases, pulmonary diseases, multiple sclerosis,
rheumatoid arthritis, osteoarthritis, stroke and cardiac rep-
erfusion injury, acute pain, acute and chronic inflammatory
pain, and neuropathic pain using a compound of formula IA.
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THIADIAZOLEDIOXIDES AND
THIADIAZOLEOXIDES AS CXC- AND CC-
CHEMOKINE RECEPTOR LIGANDS

REFERENCE TO RELATED APPLICATION

[0001] This Application claims the benefit of U.S. Provi-
sional Application Serial No. 60/417,371 filed October 9,
2002.

FIELD OF THE INVENTION

[0002] The present invention relates to novel substituted
thiadiazoledioxide and thiadiazolemonooxide compounds,
pharmaceutical compositions containing the compounds,
and the use of the compounds and formulations in treating
CXC and CC-chemokine-mediated discases.

BACKGROUND OF THE INVENTION

[0003] Chemokines are chemotactic cytokines that are
released by a wide variety of cells to attract macrophages,
T-cells, eosinophils, basophils, neutrophils and endothelial
cells to sites of inflammation and tumor growth. There are
two main classes of chemokines, the CXC-chemokines and
the CC-chemokines. The class depends on whether the first
two cysteines are separated by a single amino acid (CXC-
chemokines) or are adjacent (CC-chemokines). The CXC-
chemokines include, but are not limited to, interleukin-8
(IL-8), neutrophil-activating protein-1 (NAP-1), neutrophil-
activating protein-2 (NAP-2), GROc, GROf, GROy, ENA-
78, GCP-2, IP-10, MIG and PF4. CC chemokines include,
but are not limited to, RANTES, MIP-1c,, MIP-2f3, mono-
cyte chemotactic protein-1 (MCP-1), MCP-2, MCP-3,
CCL19, CCL21 and eotaxin. Individual members of the
chemokine families are known to be bound by at least one
chemokine receptor, with CXC-chemokines generally
bound by members of the CXCR class of receptors, and
CC-chemokines by members of the CCR class of receptors.
For example, IL-8 is bound by the CXCR-1 and CXCR-2
receptors.

[0004] Since CXC-chemokines promote the accumulation
and activation of neutrophils, these chemokines have been
implicated in a wide range of acute and chronic inflamma-
tory disorders including psoriasis and rheumatoid arthritis.
Baggiolini et al., FEBS Lett. 307, 97 (1992); Miller et al.,
Crit. Rev. Immunol. 12, 17 (1992); Oppenheim et al., Annu.
Fev. Immunol. 9, 617 (1991); Seitz et al., J. Clin. Invest. 87,
463 (1991); Miller et al., Am. Rev. Respir. Dis. 146, 427
(1992); Donnely et al., Lancet 341, 643(1993).

[0005] ELRCXC chemokines including IT-8, GROaq,
GROB, GROy, NAP-2, and ENA-78 (Strieter et al. 1995
JBC 270 p. 27348-57) have also been implicated in the
induction of tumor angiogenesis (new blood vessel growth).
All of these chemokines are believed to exert their actions by
binding to the 7 transmembrane G-protein coupled receptor
CXCR2 (also known as IL-8RB), while IL-8 also binds
CXCRI1 (also known as IL-8RA). Thus, their angiogenic
activity is due to their binding to and activation of CXCR2,
and possible CXCR1 for IL-8, expressed on the surface of
vascular endothelial cells (ECs) in surrounding vessels.

[0006] Many different types of tumors have been shown to
produce ELRCXC chemokines and their production has
been correlated with a more aggressive phenotype (Inoue et
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al. 2000 Clin Cancer Res 6 p. 2104-2119) and poor prog-
nosis (Yoneda et. al. 1998 J Nat Cancer Inst 90 p. 447-454).
Chemokines are potent chemotactic factors and the
ELRCXC chemokines have been shown to induce EC
chemotaxis. Thus, these chemokines probably induce
chemotaxis of endothelial cells toward their site of produc-
tion in the tumor. This may be a critical step in the induction
of angiogenesis by the tumor. Inhibitors of CXCR2 or dual
inhibitors of CXCR2 and CXCR1 will inhibit the angiogenic
activity of the ELRCXC chemokines and therefore block the
growth of the tumor. This anti-tumor activity has been
demonstrated for antibodies to IL-8 (Arenberg et al. 1996 J
Clin Invest 97 p. 2792-2802), ENA-78 (Arenberg et al. 1998
J Clin Invest 102 p.465-72), and GROc. (Haghnegahdar et
al. J. Leukoc Biology 2000 67 p. 53-62).

[0007] Many tumor cells have also been shown to express
CXCR2 and thus tumor cells may also stimulate their own
growth when they secrete ELRCXC chemokines. Thus,
along with decreasing angiogenesis, inhibitors of CXCR2
may directly inhibit the growth of tumor cells.

[0008] Hence, the CXC-chemokine receptors represent
promising targets for the development of novel anti-inflam-
matory and anti-tumor agents.

[0009] There remains a need for compounds that are
capable of modulating activity at CXC-chemokine recep-
tors. For example, conditions associated with an increase in
IL-8 production (which is responsible for chemotaxis of
neutrophil and T-cell subsets into the inflammatory site and
growth of tumors) would benefit by compounds that are
inhibitors of IL-8 receptor binding.

SUMMARY OF THE INVENTION

[0010] This invention provides novel compounds of for-
mula IA:

)

[0011] and the pharmaceutically acceptable salts (e.g.,
sodium or calcium) and solvates thereof, wherein A and B
are defined below.

[0012] This invention also provides a method of treating a
chemokine mediated disease in a patient in need of such
treatment comprising administering to said patient an effec-
tive amount of at least one compound (usually 1) of formula
IA, or a pharmaceutically acceptable salt or solvate thereof.

[0013] This invention also provides a method of treating a
CXCR1 and/or CXCR2 mediated disease in a patient in need
of such treatment comprising administering to said patient
an effective amount of at least one compound (usually 1) of
formula IA, or is a pharmaceutically acceptable salt or
solvate thereof.
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[0014] This invention also provides a method of treating a
CCR7 mediated disease in a patient in need of such treat-
ment comprising administering to said patient an effective
amount of at least one compound (usually 1) of formula 1A,
or a pharmaceutically acceptable salt or solvate thereof.

[0015] This invention also provides a method of treating
cancer in a patient in need of such treatment comprising
administering to said patient an effective amount of at least
one (usually 1) compound of formula IA, or a pharmaceu-
tically acceptable salt or solvate thereof.

[0016] This invention also provides a method of treating
Kaposi’s sarcoma, melanoma, gastric carcinoma, and non-
small cell carcinoma in a patient in need of such treatment
comprising administering to said patient an effective amount
of at least one (usually 1) compound of formula IA, or a
pharmaceutically acceptable salt or solvate thereof.

[0017] This invention also provides a method of treating
melanoma, gastric carcinoma, and non-small cell carcinoma
in a patient in need of such treatment comprising adminis-
tering to said patient an effective amount of at least one
(usually 1) compound of formula IA, or a pharmaceutically
acceptable salt or solvate thereof.

[0018] This invention also provides a method of treating
cancer in a patient in need of such treatment comprising
administering to said patient an effective amount of at least
one (usually 1) compound of formula IA, or a pharmaceu-
tically acceptable salt or solvate thereof, in combination
with at least one anticancer agent selected from the group
consisting of: (a) microtubule affecting agents, (b) antine-
oplastic agents, (c) anti-angiogenesis agents, or (d) VEGF
receptor kinase inhibitors, (e) antibodies against the VEGF
receptor, (f) interferon, and g) radiation. The compound of
formula IA can be administered concurrently or sequentially
with the anticancer agent.

[0019] This invention also provides a method of treating
cancer in a patient in need of such treatment comprising
administering to said patient at least one (usually 1) com-
pound of formula IA, or a pharmaceutically acceptable salt
or solvate thereof, in combination with at least one (usually
1) antineoplastic agent selected from the group consisting
of: gemcitabine, paclitaxel (Taxol®), 5-Fluorourcil (5-FU),
cyclophosphamide (Cytoxan®), temozolomide, and Vinc-
ristine.

[0020] This invention also provides a method of treating
cancer in a patient in need of such treatment comprising
administering to said patient an effective amount of at least
one (usually 1) compound of formula IA, or a pharmaceu-
tically acceptable salt or solvate thereof, concurrently or
sequentially with microtubule affecting agent, e.g., pacli-
taxel.

[0021] This invention also provides a method treating
cancer in a patient in need of such treatment comprising
administering to said patient a therapeutically effective
amount of: (a) at least one (usually 1) compound of formula
IA, or a pharmaceutically acceptable salt or solvate thereof,
concurrently or sequentially with (b) at least one (usually 1)
agent selected from the group consisting of: (1) antineoplas-
tic agents, (2) microtubule affecting agents, and (3) anti-
angiogenesis agents.

[0022] This invention also provides a method of inhibiting
angiogenesis in a patient in need of such treatment com-
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prising administering to said patient an effective amount of
at least one (usually 1) compound of formula IA, or a
pharmaceutically acceptable salt or solvate thereof.

[0023] This invention also provides a method of treating
angiogenic ocular disease (e.g., ocular inflammation, retin-
opathy of prematurity, diabetic retinopathy, macular degen-
eration with the wet type preferred and corneal neovascu-
larization) in a patient in need of such treatment comprising
administering to said patient an effective amount of at least
one (usually 1) compound of formula IA, or a pharmaceu-
tically acceptable salt or solvate thereof.

[0024] This invention also provides a method of treating a
chemokine mediated (e.g., CXCR1 and/or CXCR2, or
CCR?7) disease or condition selected from the group con-
sisting of: acute pain, acute inflammation, chronic inflam-
mation, rheumatoid arthritis, acute inflammatory pain,
chronic inflammatory pain, neuropathic pain, psoriasis,
atopic dermatitis, asthma, COPD, adult respiratory disease,
arthritis, inflammatory bowel disease, Crohn’s disease,
ulcerative colitis, septic shock, endotoxic shock, gram nega-
tive sepsis, toxic shock syndrome, stroke, cardiac reperfu-
sion injury, renal reperfusion injury, glomerulonephritis,
thrombosis, Alzheimer’s disease, graft vs. host reaction (i.e.,
graft vs. host disease), allograft rejections (e.g., acute
allograft rejection, and chronic allograft rejection), malaria,
acute respiratory distress syndrome, delayed type hypersen-
sitivity reaction, atherosclerosis, cerebral ischemia, cardiac
ischemia, osteoarthritis, multiple sclerosis, restinosis, angio-
genesis, osteoporosis, gingivitis, respiratory viruses, herpes
viruses, hepatitis viruses, HI'V, Kaposi’s sarcoma associated
virus (i.e., Kaposi’s sarcoma), meningitis, cystic fibrosis,
pre-term labor, cough, pruritis, multi-organ dysfunction,
trauma, strains, sprains, contusions, psoriatic arthritis, her-
pes, encephalitis, CNS vasculitis, traumatic brain injury,
CNS tumors, subarachnoid hemorrhage, post surgical
trauma, interstitial pneumonitis, hypersensitivity, crystal
induced arthritis, acute pancreatitis, chronic pancreatitis,
acute alcoholic hepatitis, necrotizing enterocolitis, chronic
sinusitis, angiogenic ocular disease, ocular inflammation,
retinopathy of prematurity, diabetic retinopathy, macular
degeneration with the wet type preferred, corneal neovas-
cularization, polymyositis, vasculitis, acne, gastric ulcers,
duodenal ulcers, celiac disease, esophagitis, glossitis, air-
flow obstruction, airway hyperresponsiveness (i.e., airway
hyperreactivity), bronchiectasis, bronchiolitis, bronchiolitis
obliterans (i.e., bronchiolitis obliterans syndrome), chronic
bronchitis, cor pulmonae, dyspnea, emphysema, hypercap-
nea, hyperinflation, hypoxemia, hyperoxia-induced inflam-
mations, hypoxia, surgical lung volume reduction, pulmo-
nary fibrosis, pulmonary hypertension, right ventricular
hypertrophy, peritonitis associated with continuous ambula-
tory peritoneal dialysis (CAPD), granulocytic ehrlichiosis,
sarcoidosis, small airway disease, ventilation-perfusion mis-
matching, wheeze, colds, gout, alcoholic liver disease,
lupus, burn therapy (i.e., the treatment of burns), periodon-
titis, cancer, transplant reperfusion injury, early transplanta-
tion rejection (e.g., acute allograft rejection), airway hyper-
reactivity, allergic contact dermatitis, allergic rhinitis,
alopecia areata, antiphospholipid syndromes, aplastic ane-
mia, autoimmune deafness (including, for example,
Meniere’s disease), autoimmune hemolytic syndromes,
autoimmune hepatitis, autoimmune neuropathy, autoim-
mune ovarian failure, autoimmune orchitis, autoimmune
thrombocytopenia, bullous pemphigoid, chronic allograft
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vasculopathy, chronic inflammatory demyelinating poly-
neuropathy, cirrhosis, cor pneumoniae, cryoglobulinemia,
dermatomyositis, diabetes, drug-induced autoimmunity, epi-
dermolysis bullosa acquisita, endometriosis, fibrotic dis-
eases, gastritis, Goodpasture’s syndrome, Graves’ disease,
Gullain-Barre disease, Hashimoto’s thyroiditis, hepatitis-
associated autoimmunity, HIV-related autoimmune syn-
dromes and hematologic disorders, hypophytis, idiopathic
thrombocytic pupura, interstitial cystitis, juvenile arthritis,
Langerhans’ cell histiocytitis, lichen planus, metal-induced
autoimmunity, myasthenia gravis, myelodysplastic syn-
dromes, myocarditis (including viral myocarditis), myositis,
Neuropathies (including, for example, IgA neuropathy,
membranous neuropathy and idiopathic neuropathy),
nephritic syndrome, optic neuritis, pancreatitis, paroxysmal
nocturnal hemoglobulinemia, pemphigus, polymyalgia,
post-infectious autoimmunity, primary biliary cirrhosis,
reactive arthritis, ankylosing spondylitis, Raynaud’s phe-
nomenon, Reiter’s syndrome, reperfusion injury, scleritis,
scleroderma, secondary hematologic manifestation of
autoimmune diseases (such as, for example, anemias), sili-
cone implant associated autoimmune disease, Sjogren’s
syndrome, systemic lupus erythematosus, thrombocytope-
nia, transverse myelitis, tubulointerstitial nephritis, uveitis,
vasculitis syndromes (such as, for example, giant cell arteri-
tis, Behcet’s disease and Wegener’s granulomatosis), and
Vitiligo in a patient in need of such treatment comprising
administering to said patient an effective amount of at least
one compound (usually 1) of formula IA, or a pharmaceu-
tically acceptable salt or solvate thereof.

[0025] This invention also provides a method of treating a
CXCR1 and/or a CXCR2 mediated disease or condition
selected from the group consisting of: acute pain, acute
inflammation, chronic inflammation, rheumatoid arthritis,
acute inflammatory pain, chronic inflammatory pain, neu-
ropathic pain, psoriasis, atopic dermatitis, asthma, COPD,
adult respiratory disease, arthritis, inflammatory bowel dis-
ease, Crohn’s disease, ulcerative colitis, septic shock, endot-
oxic shock, gram negative sepsis, toxic shock syndrome,
stroke, cardiac reperfusion injury, renal reperfusion injury,
glomerulonephritis, thrombosis, Alzheimer’s disease, graft
vs. host reaction (i.e., graft vs. host disease), allograft
rejections (e.g., acute allograft rejection, and chronic
allograft rejection), malaria, acute respiratory distress syn-
drome, delayed type hypersensitivity reaction, atherosclero-
sis, cerebral ischemia, cardiac ischemia, osteoarthritis, mul-
tiple sclerosis, restinosis, angiogenesis, OSteoporosis,
gingivitis, respiratory viruses, herpes viruses, hepatitis
viruses, HIV, Kaposi’s sarcoma associated virus (i.e., Kapo-
si’s sarcoma), meningitis, cystic fibrosis, pre-term labor,
cough, pruritis, multi-organ dysfunction, trauma, strains,
sprains, contusions, psoriatic arthritis, herpes, encephalitis,
CNS vasculitis, traumatic brain injury, CNS tumors, sub-
arachnoid hemorrhage, post surgical trauma, interstitial
pneumonitis, hypersensitivity, crystal induced arthritis,
acute pancreatitis, chronic pancreatitis, acute alcoholic
hepatitis, necrotizing enterocolitis, chronic sinusitis, angio-
genic ocular disease, ocular inflammation, retinopathy of
prematurity, diabetic retinopathy, macular degeneration with
the wet type preferred, corneal neovascularization, poly-
myositis, vasculitis, acne, gastric ulcers, duodenal ulcers,
celiac disease, esophagitis, glossitis, airflow obstruction,
airway hyperresponsiveness (i.e., airway hyperreactivity),
bronchiectasis, bronchiolitis, bronchiolitis obliterans,
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chronic bronchitis, cor pulmonae, dyspnea, emphysema,
hypercapnea, hyperinflation, hypoxemia, hyperoxia-induced
inflammations, hypoxia, surgical lung volume reduction,
pulmonary fibrosis, pulmonary hypertension, right ventricu-
lar hypertrophy, peritonitis associated with continuous
ambulatory peritoneal dialysis (CAPD), granulocytic ehrli-
chiosis, sarcoidosis, small airway disease, ventilation-per-
fusion mismatching, wheeze, colds, gout, alcoholic liver
disease, lupus, burn therapy (i.e., the treatment of burns),
periodontitis, cancer, transplant reperfusion injury, early
transplantation rejection (e.g., acute allograft rejection) in a
patient in need of such treatment comprising administering
to said patient an effective amount of at least one compound
(usually 1) of formula IA, or a pharmaceutically acceptable
salt or solvate thereof.

[0026] This invention also provides a method of treating a
CCR7 mediated disease or condition selected from the group
consisting of: acute inflammation, chronic inflammation,
acute inflammatory pain, acute pain, chronic inflammatory
pain, neuropathic pain, acute allograft rejection, acute res-
piratory distress syndrome, adult respiratory disease, airway
hyperreactivity, allergic contact dermatitis, allergic rhinitis,
alopecia areata, alzheimer’s disease, angiogenic ocular dis-
ease, antiphospholipid syndromes, aplastic anemia, asthma,
atherosclerosis, atopic dermatitis, autoimmune deafness
(including, for example, Meniere’s disease), autoimmune
hemolytic syndromes, autoimmune hepatitis, autoimmune
neuropathy, autoimmune ovarian failure, autoimmune orchi-
tis, autoimmune thrombocytopenia, bronchiolitis, bronchi-
olitis obliterans syndrome, bullous pemphigoid, burn
therapy (i.e., the treatment of burns), cancer, cerebral
ischemia, cardiac ischemia, chronic allograft rejection,
chronic allograft vasculopathy, chronic bronchitis, chronic
inflammatory  demyelinating polyneuropathy, chronic
sinusitis, cirrhosis, CNS vasculitis, COPD, Cor pneumoniae,
is Crohn’s disease, cryoglobulinemia, crystal-induced arthri-
tis, delayed-type hypersensitivity reactions, dermatomyosi-
tis, diabetes, diabetic retinopathy, drug-induced autoimmu-
nity, dyspnea, emphysema, epidermolysis bullosa acquisita,
endometriosis, fibrotic diseases, gastritis, glomerulonephri-
tis, Goodpasture’s syndrome, graft vs host disease, Graves’
disease, Gullain-Barre disease, Hashimoto’s thyroiditis,
hepatitis-associated autoimmunity, HIV-related autoimmune
syndromes and hematologic disorders, hyperoxia-induced
inflammation, hypercapnea, hyperinflation, hypophytis,
hypoxia, idiopathic thrombocytic pupura, inflammatory
bowel diseases, interstitial cystitis, interstitial pneumonitis,
juvenile arthritis, Langerhans’ cell histiocytitis, lichen pla-
nus, metal-induced autoimmunity, multiple sclerosis, myas-
thenia gravis, myelodysplastic syndromes, myocarditis
including viral myocarditis, myositis, neuropathies (includ-
ing, for example, IgA neuropathy, membranous neuropathy
and idiopathic neuropathy), nephritic syndrome, ocular
inflammation, optic neuritis, osteoarthritis, pancreatitis, par-
oxysmal nocturnal hemoglobulinemia, pemphigus, polymy-
algia, polymyositis, post-infectious autoimmunity, pulmo-
nary fibrosis, primary biliary cirrhosis, psoriasis, pruritis,
rheumatoid arthritis, reactive arthritis, ankylosing spondyli-
tis, psoriatic arthritis, Raynaud’s phenomenon, Reiter’s syn-
drome, reperfusion injury, restenosis, sarcoidosis, scleritis,
scleroderma, secondary hematologic manifestation of
autoimmune diseases (such as, for example, anemias), sili-
cone implant associated autoimmune disease, Sjogren’s
syndrome, systemic lupus erythematosus, thrombocytope-
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nia, thrombosis, transverse myelitis, tubulointerstitial
nephritis, ulcerative colitis, uveitis, vasculitis and vasculitis
syndromes (such as, for example, giant cell arteritis, Beh-
cet’s disease and Wegener’s granulomatosis), and vitiligo in
a patient in need of such treatment comprising administering
to said patient an effective amount of at least one compound
(usually 1) of formula IA, or a pharmaceutically acceptable
salt or solvate thereof.

[0027] This invention also provides a method of treating a
chemokine (e.g., a CXC, or a CC chemokine) mediated
disease in a patient in need of such treatment comprising
administering to said patient at least one (usually 1) com-
pound of formula IA, or a pharmaceutically acceptable salt
or solvate thereof, in combination with at least one (usually
1) other medicament (e.g., a drug, agent or therapeutic)
useful for the treatment of chemokine mediated diseases.

[0028] This invention also provides a method of treating a
chemokine mediated disease in a patient in need of such
treatment comprising administering to said patient at least
one (usually 1) compound of formula IA, or a pharmaceu-
tically acceptable salt or solvate thereof, in combination
with at least one (usually 1) other medicament (e.g., a drug,
agent or therapeutic) selected from the group consisting of:

[0029] a) disease modifying antirheumatic drugs;

[0030] b) nonsteroidal anitinflammatory drugs;
[0031] c¢) COX-2 selective inhibitors;

[0032] d) COX-1 inhibitors;

[0033] e) immunosuppressives;

[0034] ©) steroids;

[0035] g) biological response modifiers; and

[0036] h)other anti-inflammatory agents or therapeu-

tics useful for the treatment of chemokine mediated
diseases.

[0037] This invention also provides a method of treating a
pulmonary disease (e.g., COPD, asthma or cystic fibrosis) in
a patient in need of such treatment comprising administering
to said patient a therapeutically effective amount of at least
one compound (usually 1) of formula IA, or a pharmaceu-
tically acceptable salt or solvate thereof, in combination
with at least one (usually 1) compound selected from the
group consisting of: glucocorticoids, 5-lipoxygenase inhibi-
tors, -2 adrenoceptor agonists, muscarinic M1 antagonists,
muscarinic M3 antagonists, muscarinic M2 agonists, NK3
antagonists, LT'B4 antagonists, cysteinyl leukotriene antago-
nists, bronchodilators, PDE4 inhibitors, PDE inhibitors,
elastase inhibitors, MMP inhibitors, phospholipase A2
inhibitors, phospholipase D inhibitors, histamine H1 antago-
nists, histamine H3 antagonists, dopamine agonists, adenos-
ine A2 agonists, NK1 and NK2 antagonists, GABA-b ago-
nists, nociceptin agonists, expectorants, mucolytic agents,
decongestants, antioxidants, anti-IL.-8 anti-bodies, anti-IL-5
antibodies, anti-IgE antibodies, anti-TNF antibodies, IL.-10,
adhesion molecule inhibitors, and growth hormones.

[0038] This invention also provides a method of treating
multiple sclerosis in a patient in need of such treatment
comprising administering to said patient, a therapeutically
effective amount of at least one (usually 1) compound of
formula IA, or a pharmaceutically acceptable salt or solvate
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thereof, in combination with at least one compound selected
from the group consisting of glatiramer acetate, glucocorti-
coids, methotrexate, azothioprine, mitoxantrone, chemokine
inhibitors, and CB2-selective inhibitors.

[0039] This invention also provides a method of treating
multiple sclerosis in a patient in need of such treatment
comprising administering to said patient a therapeutically
effective amount of at least one (usually 1) compound of
formula IA, or a pharmaceutically acceptable salt or solvate
thereof, in combination with at least one compound selected
from the group consisting of: methotrexate, cyclosporin,
leflunimide, sulfasalazine, §-methasone, f-interferon, glati-
ramer acetate, prednisone, etonercept, and infliximab.

[0040] This invention also provides a method of treating
rheumatoid arthritis in a patient in need of such treatment
comprising administering to said patient a therapeutically
effective amount of at least one (usually one) compound of
formula IA, or a pharmaceutically acceptable salt or solvate
thereof.

[0041] This invention also provides a method of treating
rheumatoid arthritis in a patient in need of such treatment
comprising administering to said patient a therapeutically
effective amount of at least one (usually 1) compound of
formula IA, or a pharmaceutically acceptable salt or solvate
thereof, in combination with at least one compound selected
from the group consisting of COX-2 inhibitors, COX inhibi-
tors, immunosuppressives (e.g., methotrexate, cyclosporin,
leflunimide and sulfasalazine), steroids (e.g., betametha-
sone, cortisone and dexamethasone), PDE IV inhibitors,
anti-TNF-o. compounds, MMP inhibitors, glucocorticoids,
chemokine inhibitors, CB2-selective inhibitors, and other
classes of compounds indicated for the treatment of rheu-
matoid arthritis.

[0042] This invention also provides a method of treating
stroke and cardiac reperfusion injury in a patient in need of
such treatment comprising administering to said patient a
therapeutically effective amount of at least one compound
(usually 1) of formula IA, or a pharmaceutically acceptable
salt or solvate thereof, in combination with at least one
compound selected from the group consisting of thromboli-
tics (e.g., tenecteplase, TPA, alteplase), antiplatelet agents
(e.g., gpllb/Illa), antagonists (e.g., abciximab and eftiif-
batide), anticoagulants (e.g., heparin), and other compounds
indicated for the treatment of rheumatoid arthritis.

[0043] This invention also provides a method of treating
stroke and cardiac reperfusion injury in a patient in need of
such treatment comprising administering to said patient a
therapeutically effective amount of at least one (usually 1)
compound of formula IA, or a pharmaceutically acceptable
salt or solvate thereof, in combination with at least one
compound selected from the group consisting of tenect-
eplase, TPA, alteplase, abciximab, eftiifbatide, and heparin.

[0044] This invention also provides a method of treating
psoriasis in a patient in need of such treatment comprising
administering to said patient a thereapeutically effective
amount of at least one (usually 1) compound of formula 1A,
or a pharmaceutically acceptable salt or solvate thereof, in
combination with at least one compound selected from the
group consisting of immunosuppressives (e.g., methotrex-
ate, cyclosporin, leflunimide and sulfasalazine), steroids
(e.g., p-methasone) and anti-TNF-c. compounds (e.g., eton-
ercept and infliximab).
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[0045] This invention also provides a method of treating
COPD in a patient in need of such treatment comprising
administering to said patient a therapeutically effective
amount of at least one (usually one) compound of formula
IA, or a pharmaceutically acceptable salt or solvate thereof.

[0046] This invention also provides a method of treating
acute pain in a patient in need of such treatment comprising
administering to said patient a therapeutically effective
amount of at least one (usually one) compound of formula
IA, or a pharmaceutically acceptable salt or solvate thereof.

[0047] This invention also provides a method of treating
acute inflammatory pain in a patient in need of such treat-
ment comprising administering to said patient a therapeuti-
cally effective amount of at least one (usually one) com-
pound of formula IA, or a pharmaceutically acceptable salt
or solvate thereof.

[0048] This invention also provides a method of treating
chronic inflammatory pain in a patient in need of such
treatment comprising administering to said patient a thera-
peutically effective amount of at least one (usually one)
compound of formula IA, or a pharmaceutically acceptable
salt or solvate thereof.

[0049] This invention also provides a method of treating
neropathic pain in a patient in need of such treatment
comprising administering to said patient a therapeutically
effective amount of at least one (usually one) compound of
formula IA, or a pharmaceutically acceptable salt or solvate
thereof.

[0050] This invention also provides a method of treating
arthritis in a patient in need of such treatment comprising
administering to said patient a therapeutically effective
amount of at least one (usually one) compound of formula
IA, or a pharmaceutically acceptable salt or solvate thereof.

[0051] This invention also provides a method of treating
osteoarthritis in a patient in need of such treatment com-
prising administering to said patient a therapeutically effec-
tive amount of at least one (usually one) compound of
formula IA, or a pharmaceutically acceptable salt or solvate
thereof.

[0052] This invention also provides a pharmaceutical
composition comprising at least one (e.g., 1-3, usually 1)
compound of formula IA, or a pharmaceutically acceptable
salt or solvate thereof, and a pharmaceutically acceptable
carrier.

[0053] This invention also provides a pharmaceutical
composition comprising at least one (e.g., 1-3, usually 1)
compound of formula IA, or a pharmaceutically acceptable
salt or solvate thereof, and at least one (e.g., 1-3, usually 1)
other agent, medicament, antibody and/or inhibitor dis-
closed above, and a pharmaceutically acceptable carrier.

DETAILED DESCRIPTION OF THE
INVENTION

[0054] When any variable occurs more than one time in
any moiety, its definition on each occurrence is independent
of its definition at every other occurrence. Also, combina-
tions of substituents and/or variables are permissible only if
such combinations result in stable compounds.

[0055] Unless indicated otherwise, the following defini-
tions apply throughout the present specification and claims.
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These definitions apply regardless of whether a term is used
by itself or in combination with other terms. For example,
the definition of “alkyl” also applies to the “alkyl” portion of
“alkoxy”.

[0056] “An effective amount” means a therapeutically
acceptable amount (i.e., that amount which provides the
desired therapeutic effective).

[0057] “Atleast one” means one or more (e.g., 1-3,1-2, or
1.

[0058] “Bu” represents butyl.

[0059] “Bn” represents benzyl.

[0060] “Composition” includes a product comprising the

specified ingredients in the specified amounts, as well as any
product that results, directly or indirectly, from combination
of the specified ingredients in the specified amounts.

[0061]

[0062] “In combination with” as used to describe the
administration of a compound of formula IA with other
medicaments in the methods of treatment of this invention,
means that the compounds of formula IA and the other
medicaments are administered sequentially or concurrently
in separate dosage forms, or are administered concurrently
in the same dosage form.

[0063] “Mammal” includes a human being, and preferably
means a human being.

[0064] “Patient” includes both human and other mammals,
preferably human.

“Et” represents ethyl.

[0065] “Ph”, as used in the structures herein, represents
phenyl.

[0066] “Pr” represents propyl.

[0067] “Prodrug” represents compounds that are rapidly

transformed in vivo to the parent compound of the above
formula, for example, by hydrolysis in blood. A thorough
discussion is provided in T. Higuchi and V. Stella, Pro-drugs
as Novel Delivery Systems, Vol. 14 of the A.C.S. Sympo-
sium Series, and in Edward B. Roche, ed., Bioreversible
Carriers in Drug Design, American Pharmaceutical Asso-
ciation and Pergamon Press, 1987, both of which are incor-
porated herein by reference.

[0068] “Alkyl” means a straight or branched saturated
hydrocarbon chain having 1 to 20 carbon atoms, preferably
1 to 12 carbon atoms, more preferably 1 to 6 carbon atoms.

[0069] “Alkoxy” means an alkyl-O-group wherein alkyl is
as defined above. Non-limiting examples of alkoxy groups
include: methoxy, ethoxy, n-propoxy, iso-propoxy and n-bu-
toxy. The bond to the parent moiety is through the ether
oxygen.

[0070] “Alkenyl” means a straight or branched aliphatic
hydrocarbon group having at least one carbon-carbon double
bond, and 2 to 20 carbon atoms, preferably 2 to 12 carbon
atoms, and more preferably 2 to 6 carbon atoms. Non-
limiting examples of alkenyl groups include: ethenyl, pro-
penyl, n-butenyl, 3-methylbut-2-enyl, n-pentenyl, octenyl
and decenyl.

[0071] “Alkynyl” means a straight or branched aliphatic
hydrocarbon group having at least one carbon-carbon triple
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bond, and 2 to 15 carbon atoms, preferably 2 to 12 carbon
atoms, and more preferably 2 to 4 carbon atoms. Non-
limiting examples of alkynyl groups include ethynyl, pro-
pynyl, 2-butynyl, 3-methylbutynyl, n-pentynyl, and decy-
nyl.

[0072] “Aryl” means an aromatic monocyclic or multicy-
clic ring system, wherein at least one ring is aromatic,
comprising about 6 to about 14 carbon atoms, and preferably
about 6 to about 10 carbon atoms. Non-limiting examples of
suitable aryl groups include: phenyl, naphthyl, indenyl,
tetrahydronaphthyl, indanyl, anthracenyl, and fluorenyl.

[0073] “Arylalkyl” means an aryl group, as defined above,
bound to an alkyl group, as defined above, wherein the alkyl
group is bound to the parent moiety. Non-limiting examples
of suitable arylalkyl groups include benzyl, phenethyl and
naphthleneylmethyl.

[0074]

[0075] “Cycloalkyl” means saturated carbocyclic rings
having 3 to 10 (e.g., 3 to 7) carbon atoms, preferably 5 to 10
carbon atoms, and more preferably 5 to 7 carbon atoms, and
having one to three rings. Non-limiting examples of
cycloalkyl groups include: cyclopropyl, cyclopentyl, cyclo-
hexyl, cycloheptyl, norbornyl, and adamantyl.

[0076] “Cycloalkylalkyl” means a cycloalkyl group bound
to the parent moiety through an alkyl group. Non-limiting
examples include: cyclopropylmethyl and cyclohexylm-
ethyl.

[0077] “Cycloalkenyl” means a non-aromatic mono or
multicyclic ring system comprising 3 to 10 carbon atoms,
and preferably 5 to 10 carbon atoms, and having at least one
carbon-carbon double bond. Preferred cycloalkenyl rings
have 5 to 7 carbon atoms. Non-limiting examples of
cycloalkyl groups include cyclopentenyl, cyclohexenyl,
cycloheptenyl, and norbornenyl.

[0078]

[0079] ¢“Halo” means fluoro, chloro, bromo, or iodo
groups. Preferred are fluoro, chloro or bromo, and more
preferred are fluoro and chloro.

[0080] “Halogen” means fluorine, chlorine, bromine, or
iodine. Preferred are fluorine, chlorine or bromine, and more
preferred are fluorine and chlorine.

[0081] “Haloalkyl” means an alkyl group as defined above
wherein one or more hydrogen atoms on the alkyl is replaced
by a halo group defined above.

[0082] “Heterocyclyl” or “heterocyclic” or “heterocy-
cloalkyl” means a non-aromatic saturated monocyclic or
multicyclic ring system (i.e., a saturated carbocyclic ring or
ring system) comprising 3 to 10 ring atoms (e.g., 3 to 7 ring
atoms), preferably 5 to 10 ring atoms, in which one or more
of the atoms in the ring system is an element other than
carbon, for example nitrogen, oxygen or sulfur, alone or in
combination. There are no adjacent oxygen and/or sulfur
atoms present in the ring system. Preferred heterocyclyls
have 5 to 6 ring atoms. The prefix aza, oxa or thia before the
heterocyclyl root name means that at least a nitrogen,
oxygen or sulfur atom, respectively, is present as a ring
atom. The nitrogen or sulfur atom of the heterocyclyl can be
optionally oxidized to the corresponding N-oxide, S-oxide
or S,S-dioxide. Non-limiting examples of monocyclic het-

“Bn” represents benzyl.

“Et” represents ethyl.
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erocyclyl rings include: piperidyl, pyrrolidinyl, piperazinyl,
morpholinyl, thiomorpholinyl, thiazolidinyl, 1,3-dioxolanyl,
1,4-dioxanyl, tetrahydrofuranyl, tetrahydrothiophenyl, and
tetrahydrothiopyranyl.

[0083] The term heterocyclic acidic functional group is
intended to include groups such as, pyrrole, imidazole,
triazole, tetrazole, and the like.

[0084] “Heteroaryl” means an aromatic monocyclic or
multicyclic ring system comprising 5 to 14 ring atoms,
preferably 5 to 10 ring atoms, in which one or more of the
ring atoms is an element other than carbon, for example
nitrogen, oxygen or sulfur, alone or in combination. Pre-
ferred heteroaryls contain 5 to 6 ring atoms. The prefix aza,
oxa or thia before the heteroaryl root name means that at
least a nitrogen, oxygen or sulfur atom respectively, is
present as a ring atom. A nitrogen atom of a heteroaryl can
be optionally oxidized to the corresponding N-oxide. Non-
limiting examples of heteroaryls include: pyridyl, pyrazinyl,
furanyl, thienyl, pyrimidinyl, isoxazolyl, isothiazolyl,
oxazolyl, thiazolyl, pyrazolyl, furazanyl, pyrrolyl, pyrazolyl,
triazolyl, 1,2,4-thiadiazolyl, pyrazinyl, pyridazinyl, quinox-
alinyl, phthalazinyl, imidazo[1,2-a]Jpyridinyl, imidazo[2,1-
b]thiazolyl, benzofurazanyl, indolyl, azaindolyl, benzimida-
zolyl, benzothienyl, quinolinyl, imidazolyl, thienopyridyl,
quinazolinyl, thienopyrimidyl, pyrrolopyridyl, imidazopy-
ridyl, isoquinolinyl, benzoazaindolyl, 1,2,4-triazinyl, and
benzothiazolyl.

[0085] “Heteroarylalkyl” means a heteroaryl group, as
defined above, bound to an alkyl group, as defined above,
where the bond to the parent moiety is through the alkyl

group.

[0086] N-oxides can form on a tertiary nitrogen present in
an R substituent, or on =N—in a heteroaryl ring substituent
and are included in the compounds of formula IA.

[0087] As well known in the art, a bond drawn from a
particular atom wherein no moiety is depicted at the terminal
end of the bond indicates a methyl group bound through that
bond to the atom. For example:

N represents
e P
O OH

I

N
HiC s

O OH
Br

represents
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-continued -continued
CH,
HsC CH;

Br —
H;C ;

\

N OH

/

H;C e}

F,C CH,,.
\ represents HyC

N OH
/N

[0088] The compounds of this invention are represented
by formula IA:

FyC
H;C ’ Ia)
\ ©)
N OH ”
/ S
HsC O PN
N\ /N
H B\ N; '\N - A
represents
O, P \ /
H H

[0089] and the pharmaceutically acceptable salts (e.g.,
sodium or calcium salt) and solvates thereof, wherein:

[0090] A is selected from the group consisting of:

R7 RS R7 RS
[ ()
represents F N, / ’
R7 RS R7 RS
N, N
[ )
S /N\O s
R? R® R? R® (l)
O, N, s
\N/ x
and | |
ya F
R7 RS R7 R® R7 RS
L s, 4o, a)
N 7 N
P P e
R7 RS R7 R®
',//\NH’ B
represents N,
/
O
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-continued -continued

7 3 7 3
R7 R R7 R R R® &R

%*co
0741{9 b
: N\/> %OO
e Ne) j@ hga

R’ RS

X , ). &N J
RS R® R® R RS
R7 RTKO R’ R:/S %} )
I I N=— 3 s 8 s
, , R R

%% N~ S S
0 S . j%j A@
:\, N \T ; LN

Y~
0
N
) N , and . J H
A N
J“HJ{ [0091] wherein the above rings of said A groups are
substituted with 1 to 6 substituents each independently
eg, selected from the group consisting of: R® groups;
R’ g8

R’ R®

R’ RS(O R’ RS(S
. , ,
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-continued
7 8 7 8
R’ R R’ R 4 R RS
o o 5
R’ R® RS
R’ R® R

)
&

R

\

[0093] wherein the above phenyl rings of said A groups
are substituted with 1 to 3 substituents each independently

&g selected from the group consisting of: R® groups; and
| R R® R R®
/N\ 0
O, | />—R9,
T / N
R® N N
R’ R®
R’ R R’
=N F
S, o >
o /
RO N
R? R®
R’ R® S
X o B | />—R9,
n N\
N
7 g8 R’ 7 g8
R7 R R7 R
| R13
/
AN 8 ga and N,
RS, R \
R14
0

[0094] B is selected from the group consisting of

e.g., RS R’
RY R® RY R®
R® s N >
[0092] wherein one or both of the above rings of said A R? \}xl/N
groups are substituted with 1 to 6 substituents each inde- \H

pendently selected from the group consisting of: R® groups;
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R4

[0095] nis O to 6;
[0096] pis1to5;
[0097] X is O, NR', or S;

10

[0099] R?is selected from the group consisting of: hydro-

-continued gen, OH, —C(O)OH, —SH, —SO,N'°R'¢, —NH-
C(O)R®—NHSO,NR™R™,  —NHSO,R*>NR¥*R*,
—C(O)NR®R™,  —C(O)NHOR', —C(O)NR™OH,

—S(0,)OH, —OC(O)R'?, an unsubstituted heterocyclic
acidic functional group, and a substituted heterocyclic acidic
functional group; wherein there are 1 to 6 substituents on
said substituted heterocyclic acidic functional group each
substituent being independently selected from the group
consisting of: R® groups;

[0100] each R? and R* is independently selected from the

RS RIZ\N —N group consisting of: hydrogen, cyano, halogen, alkyl,

cycloalkyl substituted with 1 to 4 alkyl groups (preferably

N C, to C, alkyl groups) wherein each alkyl group is indepen-

» R , ’ dently selected, unsubstituted cycloalkyl, alkoxy, —OH,

N — NH R —CF,, —OCF,, —NO,, —C(O)R*}, —C(0)OR*,

—C(O)NHRY,  —C(O)NR™R™,  —SO NR”R"—
SOR™, —C(O)NR™OR™, unsubstituted or substituted
aryl, unsubstituted or substituted heteroaryl,

13
R Il{ N/OR13
| N Il
p—R3, R4 and C, s
I |N N
r307

(0]

[0101] wherein there are 1 to 6 substituents on said
substituted aryl group and each substituent is independently
selected from the group consisting of: R® groups; and
wherein there are 1 to 6 substituents on said substituted
heteroaryl group and each substituent is independently
selected from the group consisting of: R® groups; or

[0102] R?is and R* taken together with the carbons atoms
to which they are bonded to in the the phenyl B substituent

RS

R?
s Rr2
Rz

[0103] form a fused ring of the formula:

; R

or

[0098] Zis1to3;
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-continued
o R®
Il

13
R C

RE

[0104] (preferably Z") wherein Z' or Z7 is an unsubstituted
or substituted saturated heterocyclic ring (preferably a 4 to
7 membered heterocyclic ring), said ring Z* or Z* optionally
containing one additional heteroatom selected from the
group consisting of: O, S and NR*®; wherein there are 1 to
3 substituents on said ring Z* or Z*, and each substituent is
independently selected from the group consisting of: alkyl,
aryl, hydroxy, hydroxyalkyl, alkoxy, alkoxyalkyl, arylalkyl,
fluoroalkyl, cycloalkyl, cycloalkylalkyl, heteroaryl, het-
eroarylalkyl, amino, —C(O)OR', —C(O)NR' R,
—SO,NR™R*®, —C(O)R*®, —SO,R*® provided that R*® is
not H, —NHC(O)NR**R*®, —NHC(O)OR**, halogen, and
a heterocycloalkenyl group (i.e., a heterocyclic group that
has at least one, and preferably one, double bond in a ring,

e.g.,

[0105] examples of the fused ring moiety include, but are
not limited to:

RS
R6
N
e \ﬁ
o] R?
[0106] each R® and R® are the same or different and are

independently selected from the group consisting of hydro-
gen, halogen, alkyl, alkoxy, —CF;, —OCF;, —NO,,
—C(O)R*3, —C(0)OR™, —C(O)NRPPR™,
—SO(t)NRBRM, —C(0)NR"™OR", cyano, unsubstituted
or substituted aryl, and unsubstituted or substituted het-
eroaryl group; wherein there are 1 to 6 substituents on said
substituted aryl group and each substituent is independently
selected from the group consisting of: R® groups; and
wherein there are 1 to 6 substituents on said substituted
heteroaryl group and each substituent is independently
selected from the group consisting of: R® groups;

[0107] each R” and R® is independently selected from the
group consisting of: H, unsubstituted or substituted alkyl,
unsubstituted or substituted aryl, unsubstituted or substituted
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heteroaryl, unsubstituted or substituted arylalkyl, unsubsti-
tuted or substituted heteroarylalkyl, unsubstituted or substi-
tuted cycloalkyl, unsubstituted or substituted cycloalkyla-
lkyl, —CO,R*3, —CONR™R™, alkynyl, alkenyl, and
cycloalkenyl; is and wherein there are one or more (e.g., 1
to 6) substituents on said substituted R” and R® groups,
wherein each substitutent is independently selected from the
group consisting of:

[0108] a) halogen,

[0109] b) —CF,,

[0110] ¢) —COR™,

[0111] d) —OR™,

[0112] e) —NRR™,

[0113] f) —NO,,

[0114] g) —CN,

[0115] h) —SO,OR™,

[0116] 1) —Si(alkyl);, wherein each alkyl is indepen-

dently selected,

[0117] j) —Si(aryl);, wherein each alkyl is indepen-
dently selected,

[0118] k) —(R'®),R'*Si, wherein each R'? is inde-
pendently selected,

[0119] 1) —CO,R",

[0120] m) —C(O)NR'R™,
[0121] n) —SO,NR'*R,
[0122] o) —SO,R"?,

[0123] p) —OC(O)R™,

[0124] q) —OC(O)NRR™,
[0125] 1) —NR™>C(O)R'™, and
[0126] s) —NRCO,R';

[0127] (fluoroalkyl is one non-limiting example of an
alkyl group that is substituted with halogen);

[0128]

[0129] R3@is selected from the group consisting of: hydro-
gen, alkyl, cycloalkyl and cycloalkylalkyl;

[0130] each R® is independently selected from the group

consisting of:
[0131] a) —R",
[0132] b) halogen,
[0133] ¢) —CF,,
[0134] d) —COR™,
[0135] ) —OR™,
[0136] f) —NR™R™,
[0137] g) —NO,,
[0138] h) —CN,
[0139] i) —SO,R*3,

[0140] j) —SO,NR™R™,
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[0141] k) —NR'>COR™,
[0142] i) —CONR™R™,
[0143] m) —NR**CO,R*,
[0144] n) —CO,R™,
[0145] o)
FM{(N\N,

i
N—N
/
H

[0146] p) alkyl substituted with one or more (e.g.,
one) —OH groups (e.g., —(CH,),OH, wherein q is
1-6, usually 1 to 2, and preferably 1),

[0147] q) alkyl substituted with one or more (e.g.,
one) —NR'"R' group (e.g., —(CH,),NR’R',
wherein q is 1-6, usually 1 to 2, and preferably 1),
and

[0148] 1) —N(R**)SO,R'* (e.g., R*? is H and R** is
alkyl, such as methyl);

[0149] each R'® and R is independently selected from
the group consisting of R'>, (e.g., hydrogen and alkyl (e.g.,
C; to C, alkyl, such as methyl)), halogen, —CF;, —OCF;,
—NR'R*, —NR*C(O)NRR**, —OH, —C(0)OR™>,
—SH, —SONR“R™, ~—SO,R'>, NHC(O)R®,
—NHSO,NRR*™, —NHSO,R'®>, —C(O)NRR™,
—C(0)NR?OR™, —OC(O)R" and cyano;

[0150] R*?isselected from the group consisting of: hydro-
gen, —C(O)OR', unsubstituted or substituted aryl, unsub-
stituted or substituted heteroaryl, unsubstituted or substi-
tuted arylalkyl, unsubstituted or substituted cycloalkyl,
unsubstituted or substituted alkyl, unsubstituted or substi-
tuted cycloalkylalkyl, and unsubstituted or substituted het-
eroarylalkyl group; wherein there are 1 to 6 substituents on
the substituted R*? groups and each substituent is indepen-
dently selected from the group consisting of: R® groups;

[0151] each R'® and R is independently selected from
the group consisting of: H, unsubstituted or substituted
alkyl, unsubstituted or substituted aryl, unsubstituted or
substituted heteroaryl, unsubstituted or substituted arylalkyl,
unsubstituted or substituted heteroarylalkyl, unsubstituted or
substituted cycloalkyl, unsubstituted or substituted
cycloalkylalkyl, unsubstituted or substituted heterocyclic,
unsubstituted or substituted fluoroalkyl, and unsubstituted or
substituted heterocycloalkylalkyl (wherein “heterocy-
loalkyl” means heterocyclic); wherein there are 1 to 6
substituents on said substituted R** and R** groups and each
substituent is independently selected from the group con-
sisting of: alkyl, —CF;, —OH, alkoxy, aryl, arylalkyl,
fluroalkyl, cycloalkyl, cycloalkylalkyl, heteroaryl, het-
eroarylalkyl, —N(R*?),, —C(0)OR*®, —C(O)NR'R*®,
—S(0)NR*R*®, —C(O)R**>, —SO,R*® provided that R**
is not H, halogen, and —NHC(O)NR**R*®; or

[0152] R*? and R'* taken together with the nitrogen they

are attached to in the groups —C(O)NR™¥R™ and
—SO?°NR™R™ form an unsubstituted or substituted satu-
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rated heterocyclic ring (preferably a 3 to 7 membered
heterocyclic ring), said ring optionally containing one addi-
tional heteroatom selected from the group consisting of: O,
S and NR'®; wherein there are 1 to 3 substituents on the
substituted cyclized R'® and R'* groups (i.e., there is 1 to 3
substituents on the ring formed when the R*® and R** groups
are taken together with the nitrogen to which they are bound)
and each substituent is independently selected from the
group consisting of: alkyl, aryl, hydroxy, hydroxyalkyl,
alkoxy, alkoxyalkyl, arylalkyl, fluoroalkyl, cycloalkyl,
cycloalkylalkyl, heteroaryl, heteroarylalkyl, amino,
—C(0)OR™, —C(O)NR*R*®, —SO,NR*R*®,
—C(O)R*®>, —SO,R* provided that R'® is not H,
—NHC(O)NR'R*°, —NHC(0O)OR*?, halogen, and a het-
erocycloalkenyl group (i.e., a heterocyclic group that has at
least one, and preferably one, double bond in a ring, e.g.,

[0153] each R'® and R is independently selected from
the group consisting of: H, alkyl, aryl, arylalkyl, cycloalkyl
and heteroaryl;

[0154] R'7 is sclected from the group consisting of:
—S0,alkyl, —S0,aryl, —SO0,cycloalkyl, and
—SO,heteroaryl;

[0155] R*® is selected from the group consisting of: H,
alkyl, aryl, heteroaryl, —C(O)R*, —SO,R'" and
—_C(O)NR'R;

[0156] each R' and R* is independently selected from
the group consisting of: alkyl, aryl and heteroaryl;

[0157] R*°is selected from the group consisting of: alkyl,
cycloalkyl, —CN, —NO,, or —SO,R'® provided that R** is
not H;

[0158] each R*! is independently selected from the group
consisting of: unsubstituted alkyl, unsubstituted or substi-
tuted aryl, unsubstituted or substituted heteroaryl and unsub-
stituted or substituted cycloalkyl; wherein there are 1 to 6
substituents on said substituted R*! groups and each sub-
stituent is independently selected from the group consisting
of: alkyl, halogen and —CF;

[0159] each R*° is independently selected from the group
consisting of: H, alkyl and cycloalkyl;

[0160] gis 1 or 2 (preferably 1); and
[0161] tis O, 1 or2.

[0162] For compounds of formula IA, when R> is
—MSO(‘)NRBR14 (e.g., —SO,NR'R'™), preferably R™ and
R are independently selected from the group consisting of:
H and alkyl (e.g., methyl, ethyl, isopropyl and t-butyl).
Examples include, but are not limited to (1) —SO,NH,, and
(2) —SO,NR?R** wherein R*® and R'* are the same or
different alkyl group (e.g., methyl, ethyl, isopropyl and
t-butyl), e.g., the same alkyl group, such as, for example
—SO,N(CH,)s.
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[0163] For compounds of formula IA, when R® is
—C(O)NRR*, preferably R*® and R'* are independently
selected from the group consisting of: H and alkyl (e.g.,
methyl, ethyl, isopropyl and t-butyl). Examples include, but
are not limited to —C(O)NR'*R** wherein each R'*> and R**
are the same or different alkyl group, e.g., the same alkyl
group, such as, for example —C(O)N(CH,),.

[0164] For the compounds of formula IA substituent A is
preferably selected from the group consisting of:

[0165] (1) unsubstituted or substituted:

R7 Rs R7 Rs

O

R’ RS

[0166] (2)

R7 Rg

Rsa

[0167]
IA.

[0168] For the compounds of formula IA substituent A is
most preferably:

wherein all substitutents are as defined for formula

R7 Rg
O,

\ /

[0169] wherein the furan ring is unsubstituted or substi-
tuted with 1 or 2 alkyl groups (e.g., C, to C, alkyl groups)
wherein each alkyl group is independently selected, R is
selected from the group consisting of: —CF, alkyl (e.g., C;
to C, alkyl) and cycloalkyl (e.g., cyclopropyl), and R¥ is H.
More preferably the furan ring is substituted.
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[0170] For the compounds of formula IA substituent A is
even more preferably:

R7 Rg
O,

\ /

[0171] wherein the furan ring is unsubstituted or substi-
tuted with 1 or 2 alkyl groups independently selected from
the group consisting of methyl, ethyl and isoprpyl, R” is
selected from the group consisting of: —CFj, ethyl, isopro-
pyl, t-butyl and cyclopropyl, and R® is H. Still more pref-
erably the furan ring is substituted.

[0172] For the compounds of formula IA substituent A is
even yet more preferably:

R7 Rg
O

\ /

[0173] wherein the furan ring is substituted with 1 or 2
alkyl groups independently selected from the group consist-
ing of methyl, ethyl and isopropyl, R” is selected from the
group consisting of: ethyl, isopropyl and t-butyl, and R® is H.

[0174] Examples of substituent A in formula IA include,
but are not limited to:

CF;
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B

-continued

WW

CF,

14
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-continued
CF;
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-continued -continued

[0175] Substituent A in formula IA is most preferably
selected from the group consisting of:

\O
\O
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-continued

-continued

[0177] Substituent A in formula IA is even more prefer-
ably selected from the group consisting of:

[0176] Substituent A in formula IA is more preferably
selected from the group consisting of:

- -

O

[0178] Substituent B in formula IA is preferably selected
from the group consisting of:

Rs Ry
Ry R¢ S \
R
) 3 \ and
Ry
Ra
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[0179] wherein all substituents are as defined for formula
IA.

[0180] Substituent B in formula IA is most preferably
selected from the group consisting of:

:
D

~
0 OH OH
Br FiC
\ \
N N
/s OH -/ OH |
o} o}
Cl [e) S
\
HZN_ﬁ\o OH | /N\ HO |
o}
o o o o
\V/J \ 7/
WL,
/N\HO X

and

%

O,N

0

OH

[0181] Substituent B in Formula IA is more preferably
selected from the group consisting of:

s

OH NC

OH

17
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Br F;C
\ ) \ and
N OH N OH
/N /N
H,N—S OH
N

[0182] Substituent B in Formula IA is even more prefer-
ably selected from the group consisting of:

/N\’(©>/ |
o) OH
Br
\N
4 OH
o)

[0183] Substituent B in Formula IA is still even more
preferably selected from the group consisting of:

N
/ YQ?/ and
0 OH
Br
N
4 OH
0
[0184] An embodiment of the present invention is directed
to a method of treating an chemokine mediated disease in a
patient in need of such treatment (e.g., a mammal, preferably
a human being) comprising administering to said patient a
therapeutically effective amount of at least one (e.g., 1-3,

and usually one) compound of formula IA, or a pharmaceu-
tically acceptable salt or solvate thereof.

[0185] Examples of chemokine mediated (e.g., CXCR1
and/or CXCR2, or CCR7) diseases or conditions include but
are not limited to: acute pain, acute inflammation, chronic
inflammation, rheumatoid arthritis, acute inflammatory pain,
chronic inflammatory pain, neuropathic pain, psoriasis,
atopic dermatitis, asthma, COPD, adult respiratory disease,

F3C
\
and / N

OH
O
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arthritis, inflammatory bowel disease, Crohn’s disease,
ulcerative colitis, septic shock, endotoxic shock, gram nega-
tive sepsis, toxic shock syndrome, stroke, cardiac reperfu-
sion injury, renal reperfusion injury, glomerulonephritis,
thrombosis, Alzheimer’s disease, graft vs. host reaction (i.e.,
graft vs. host disease), allograft rejections (e.g., acute
allograft rejection, and chronic allograft rejection), malaria,
acute respiratory distress syndrome, delayed type hypersen-
sitivity reaction, atherosclerosis, cerebral ischemia, cardiac
ischemia, osteoarthritis, multiple sclerosis, restinosis, angio-
genesis, osteoporosis, gingivitis, respiratory viruses, herpes
viruses, hepatitis viruses, HI'V, Kaposi’s sarcoma associated
virus (i.e., Kaposi’s sarcoma), meningitis, cystic fibrosis,
pre-term labor, cough, pruritis, multi-organ dysfunction,
trauma, strains, sprains, contusions, psoriatic arthritis, her-
pes, encephalitis, CNS wvasculitis, traumatic brain injury,
CNS tumors, subarachnoid hemorrhage, post surgical
trauma, interstitial pneumonitis, hypersensitivity, crystal
induced arthritis, acute pancreatitis, chronic pancreatitis,
acute alcoholic hepatitis, necrotizing enterocolitis, chronic
sinusitis, angiogenic ocular disease, ocular inflammation,
retinopathy of prematurity, diabetic retinopathy, macular
degeneration with the wet type preferred, corneal neovas-
cularization, polymyositis, vasculitis, acne, gastric ulcers,
duodenal ulcers, celiac disease, esophagitis, glossitis, air-
flow obstruction, to airway hyperresponsiveness (i.e., air-
way hyperreactivity), bronchiectasis, bronchiolitis, bronchi-
olitis obliterans, chronic bronchitis, cor pulmonae, dyspnea,
emphysema, hypercapnea, hyperinflation, hypoxemia,
hyperoxia-induced inflammations, hypoxia, surgical lung
volume reduction, pulmonary fibrosis, pulmonary hyperten-
sion, right ventricular hypertrophy, peritonitis associated
with continuous ambulatory peritoneal is dialysis (CAPD),
granulocytic ehrlichiosis, sarcoidosis, small airway disease,
ventilation-perfusion mismatching, wheeze, colds, gout,
alcoholic liver disease, lupus, burn therapy (i.e., the treat-
ment of burns), periodontitis, cancer, transplant reperfusion
injury, early transplantation rejection (e.g., acute allograft
rejection), airway hyperreactivity, allergic contact dermati-
tis, allergic rhinitis, alopecia areata, antiphospholipid syn-
dromes, aplastic anemia, autoimmune deafness (including,
for example, Meniere’s disease), autoimmune hemolytic
syndromes, autoimmune hepatitis, autoimmune neuropathy,
autoimmune ovarian failure, autoimmune orchitis, autoim-
mune thrombocytopenia, bullous pemphigoid, chronic
allograft vasculopathy, chronic inflammatory demyelinating
polyneuropathy, cirrhosis, cor pneumoniae, cryoglobuline-
mia, dermatomyositis, diabetes, drug-induced autoimmu-
nity, epidermolysis bullosa acquisita, endometriosis, fibrotic
diseases, gastritis, Goodpasture’s syndrome, Graves’ dis-
ease, Gullain-Barre disease, Hashimoto’s thyroiditis, hepa-
titis-associated autoimmunity, HIV-related autoimmune syn-
dromes and hematologic disorders, hypophytis, idiopathic
thrombocytic pupura, interstitial cystitis, juvenile arthritis,
Langerhans’ cell histiocytitis, lichen planus, metal-induced
autoimmunity, myasthenia gravis, myelodysplastic syn-
dromes, myocarditis (including viral myocarditis), myositis,
Neuropathies (including, for example, IgA neuropathy,
membranous neuropathy and idiopathic neuropathy),
nephritic syndrome, optic neuritis, pancreatitis, paroxysmal
nocturnal hemoglobulinemia, pemphigus, polymyalgia,
post-infectious autoimmunity, primary biliary cirrhosis,
reactive arthritis, ankylosing spondylitis, Raynaud’s phe-
nomenon, Reiter’s syndrome, reperfusion injury, scleritis,
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scleroderma, secondary hematologic manifestation of
autoimmune diseases (such as, for example, anemias), sili-
cone implant associated autoimmune disease, Sjogren’s
syndrome, systemic lupus erythematosus, thrombocytope-
nia, transverse myelitis, tubulointerstitial nephritis, uveitis,
vasculitis syndromes (such as, for example, giant cell arteri-
tis, Behcet’s discase and Wegener’s granulomatosis), and
Vitiligo.

[0186] Examples of CXCR1 and/or CXCR2 mediated
diseases or conditions include but are not limited to: acute
pain, acute inflammation, chronic inflammation, rheumatoid
arthritis, acute inflammatory pain, chronic inflammatory
pain, neuropathic pain, psoriasis, atopic dermatitis, asthma,
COPD, adult respiratory disease, arthritis, inflammatory
bowel disease, Crohn’s disease, ulcerative colitis, septic
shock, endotoxic shock, gram negative sepsis, toxic shock
syndrome, stroke, cardiac reperfusion injury, renal reperfu-
sion injury, glomerulonephritis, thrombosis, Alzheimer’s
disease, graft vs. host reaction (i.e., graft vs. host disease),
allograft rejections (e.g., acute allograft rejection, and
chronic allograft rejection), malaria, acute respiratory dis-
tress syndrome, delayed type hypersensitivity reaction, ath-
erosclerosis, cerebral ischemia, cardiac ischemia, osteoar-
thritis, multiple sclerosis, restinosis, angiogenesis,
osteoporosis, gingivitis, respiratory viruses, herpes viruses,
hepatitis viruses, HIV, Kaposi’s sarcoma associated virus
(i.e., Kaposi’s sarcoma), meningitis, cystic fibrosis, pre-term
labor, cough, pruritis, multi-organ dysfunction, trauma,
strains, sprains, contusions, psoriatic arthritis, herpes,
encephalitis, CNS vasculitis, traumatic brain injury, CNS
tumors, subarachnoid hemorrhage, post surgical trauma,
interstitial pneumonitis, hypersensitivity, crystal induced
arthritis, acute pancreatitis, chronic pancreatitis, acute alco-
holic hepatitis, necrotizing enterocolitis, chronic sinusitis,
angiogenic ocular disease, ocular inflammation, retinopathy
of prematurity, diabetic retinopathy, macular degeneration
with the wet type preferred, corneal neovascularization,
polymyositis, vasculitis, acne, gastric ulcers, duodenal
ulcers, celiac disease, esophagitis, glossitis, airflow obstruc-
tion, airway hyperresponsiveness (i.e., airway hyperreactiv-
ity), bronchiectasis, bronchiolitis, bronchiolitis obliterans,
chronic bronchitis, cor pulmonae, dyspnea, emphysema,
hypercapnea, hyperinflation, hypoxemia, hyperoxia-induced
inflammations, hypoxia, surgical lung volume reduction,
pulmonary fibrosis, pulmonary hypertension, right ventricu-
lar hypertrophy, peritonitis associated with continuous
ambulatory peritoneal dialysis (CAPD), granulocytic ehrli-
chiosis, sarcoidosis, small airway disease, ventilation-per-
fusion mismatching, wheeze, colds, gout, alcoholic liver
disease, lupus, burn therapy (i.e., the treatment of burns),
periodontitis, cancer, transplant reperfusion injury, early
transplantation rejection (e.g., acute allograft rejection).

[0187] Examples of CCR7 mediated diseases or condi-
tions include, but are not limited to: acute inflammation,
chronic inflammation, acute inflammatory pain, acute pain,
chronic inflammatory pain, neuropathic pain, acute allograft
rejection, acute respiratory distress syndrome, adult respi-
ratory disease, airway hyperreactivity, allergic contact der-
matitis, allergic rhinitis, alopecia areata, alzheimer’s disease,
angiogenic ocular disease, antiphospholipid syndromes,
aplastic anemia, asthma, atherosclerosis, atopic dermatitis,
autoimmune deafness (including, for example, Meniere’s
disease), autoimmune hemolytic syndromes, autoimmune
hepatitis, autoimmune neuropathy, autoimmune ovarian fail-
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ure, autoimmune orchitis, autoimmune thrombocytopenia,
bronchiolitis, bronchiolitis obliterans syndrome, bullous
pemphigoid, burn therapy (i.e., the treatment of burns),
cancer, cerebral ischemia, cardiac ischemia, chronic
allograft rejection, chronic allograft vasculopathy, chronic
bronchitis, chronic inflammatory demyelinating polyneur-
opathy, chronic sinusitis, cirrhosis, CNS vasculitis, COPD,
Cor pneumoniae, Crohn’s disease, cryoglobulinemia, crys-
tal-induced arthritis, delayed-type hypersensitivity reac-
tions, dermatomyositis, diabetes, diabetic retinopathy, drug-
induced autoimmunity, dyspnea, emphysema, epidermolysis
bullosa acquisita, endometriosis, fibrotic diseases, gastritis,
glomerulonephritis, Goodpasture’s syndrome, graft vs host
disease, Graves’ discase, Gullain-Barre disease, Hashimo-
to’s thyroiditis, hepatitis-associated autoimmunity, HIV-re-
lated autoimmune syndromes and hematologic disorders,
hyperoxia-induced inflammation, hypercapnea, hyperinfla-
tion, hypophytis, hypoxia, idiopathic thrombocytic pupura,
inflammatory bowel diseases, interstitial cystitis, interstitial
pneumonitis, juvenile arthritis, Langerhans’ cell histiocyti-
tis, lichen planus, metal-induced autoimmunity, multiple
sclerosis, myasthenia gravis, myelodysplastic syndromes,
myocarditis including viral myocarditis, myositis, neuropa-
thies (including, for example, IgA neuropathy, membranous
neuropathy and idiopathic neuropathy), nephritic syndrome,
ocular inflammation, optic neuritis, osteoarthritis, pancreati-
tis, paroxysmal nocturnal hemoglobulinemia, pemphigus,
polymyalgia, polymyositis, post-infectious autoimmunity,
pulmonary fibrosis, primary biliary cirrhosis, psoriasis, pru-
ritis, rheumatoid arthritis, reactive arthritis, ankylosing
spondylitis, psoriatic arthritis, Raynaud’s phenomenon,
Reiter’s syndrome, reperfusion injury, restenosis, sarcoido-
sis, scleritis, scleroderma, secondary hematologic manifes-
tation of autoimmune diseases (such as, for example, ane-
mias), silicone implant associated autoimmune disease,
Sjogren’s syndrome, systemic lupus erythematosus, throm-
bocytopenia, thrombosis, transverse myelitis, tubulointersti-
tial nephritis, ulcerative colitis, uveitis, vasculitis and vas-
culitis syndromes (such as, for example, giant cell arteritis,
Behcet’s disease and Wegener’s granulomatosis), and viti-
ligo.

[0188] Another embodiment of this invention is directed
to a method of treating a CXCR1 and/or CXCR2 mediated
disease, as described above, in a patient in need of such
treatment comprising administering to said patient an effec-
tive amount of a compound selected from the group con-
sisting of the final compounds of Examples 56,201.1, 201.9,
and the pharmaceutically acceptable salts and solvates
thereof.

[0189] Another embodiment of this invention is directed
to a method of treating a CCR7 mediated disease, as
described above, in a patient in need of such treatment
comprising administering to said patient an effective amount
of a compound selected from the group consisting of the
final compounds of Examples 2065, 2066, 2105, 2106, and
the pharmaceutically acceptable salts and solvates thereof.

[0190] Another embodiment of this invention is directed
to a method of treating Kaposi’s sarcoma, melanoma, gastric
carcinoma, and non-small cell carcinoma in a patient in need
of such treatment comprising administering to said patient
an effective amount of at least one (e.g., 1-3, usually 1)
compound of formula IA, or a pharmaceutically acceptable
salt or solvate thereof.
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[0191] Another embodiment of this invention is directed
to a method of treating melanoma, gastric carcinoma, and
non-small cell carcinoma in a patient in need of such
treatment comprising administering to said patient an effec-
tive amount of at least one (e.g., 1-3, usually 1) compound
of formula IA, or a pharmaceutically acceptable salt or
solvate thereof.

[0192] Another embodiment of the present invention is
directed to a method of treating cancer in a patient (e.g., a
mammal, such as a human being) in need of such treatment,
comprising administering to said patient, concurrently or
sequentially, a therapeutically effective amount of (a) at least
one (e.g., 1-3, and usually one) compound of formula IA, or
a pharmaceutically acceptable salt or solvate thereof, and (b)
at least one (e.g., 1, 2 or 3) anticancer agent selected from
the group consisting of: (1) microtubule affecting agents, (2)
antineoplastic agents, (3) anti-angiogenesis agents, (4)
VEGEF receptor kinase inhibitors, (5) antibodies against the
VEGTF receptor, (6) interferon, and (7) radiation.

[0193] In further embodiments of this invention that are
directed to the treatment of cancer, at least one (e.g., 1-3, and
usually one) compound of formula IA, or a pharmaceutically
acceptable salt or solvate thereof, is administered in com-
bination with at least one (e.g., 1 or 2, or 1) antineoplastic
agent selected from the group consisting of: gemcitabine,
paclitaxel (Taxol®), 5-Fluorouracil (5-FU), cyclophospha-
mide (Cytoxan®), temozolomide, taxotere and Vincristine.

[0194] In another embodiment the present invention pro-
vides a method of treating cancer in a patient (e.g., a
mammal, such as a human being) in need of such treatment,
comprising administering, concurrently or sequentially, an
effective amount of (a) at least one (e.g., 1-3, usually 1)
compound of formula IA, or a pharmaceutically acceptable
salt or solvate thereof, and (b) at least one (e.g., 1-3, usually
1) microtubule affecting agent (e.g., paclitaxel).

[0195] Inthe method of treating a pulmonary disease (e.g.,
COPD, asthma, or cystic fibrosis), at least one (usually 1)
compound of formula IA, or a pharmaceutically acceptable
salt or solvate thereof, is administered in combination with
at least one compound selected from the group consisting of:
glucocorticoids, 5-lipoxygenase inhibitors, [3-2 adrenocep-
tor agonists, muscarinic M1 antagonists, muscarinic M3
antagonists, muscarinic M2 agonists, NK3 antagonists,
LTB4 antagonists, cysteinyl leukotriene antagonists, bron-
chodilators, PDE4 inhibitors, PDE inhibitors, elastase
inhibitors, MMP inhibitors, phospholipase A2 inhibitors,
phospholipase D inhibitors, histamine H1 antagonists, his-
tamine H3 antagonists, dopamine agonists, adenosine A2
agonists, NK1 and NK2 antagonists, GABA-b agonists,
nociceptin agonists, expectorants, mucolytic agents, decon-
gestants, antioxidants, anti-IL-8 anti-bodies, anti-IL-5 anti-
bodies, anti-IgE antibodies, anti-TNF antibodies, IL.-10,
adhesion molecule inhibitors, and growth hormones. Agents
that belong to these classes include, but are not limited to,
beclomethasone, mometasone, ciclesonide, budesonide, flu-
ticasone, albuterol, salmeterol, formoterol, loratadine, deslo-
ratadine, tiotropium bromide, MSI-ipratropium bromide,
montelukast, theophilline, cilomilast, roflumilast, cromolyn,
ZD4407, talnetant, LTB-019, revatropate, pumafentrine,
CP-955, AR-C-89855, BAY-19-8004, GW-328267, QAB-
149, DNK-333, YM-40461 and TH-9506 or pharmaceuti-
cally acceptable formulations thereof.
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[0196] Representative embodiments of the novel com-
pounds of this invention are described below. The embodi-
ments have been numbered for purposes of reference
thereto.

[0197] Embodiment No. 1 is directed to the novel com-
pounds of formula IA wherein B is:

RS
R R®
R3
RZ
[0198] and all other substitutents are as defined for of
formula IA.

[0199] Embodiment No. 2 is directed to the novel com-
pounds of formula IA wherein B is:

RS
R R®
A\
\N/N
H
[0200] and all other substitutents are as defined for of

formula IA.

[0201] Embodiment No. 3 is directed to the novel com-
pounds of formula IA wherein B is:

RS
R* R®
N
>\/NH
RIO
[0202] and all other substitutents are as defined for of

formula IA. 20 Embodiment No. 4 is directed to the novel
compounds of formula IA wherein B is:
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[0203] and all other substitutents are as defined for of
formula IA.

[0204] Embodiment No. 5 is directed to the novel com-
pounds of formula IA wherein B is:

RS
RY R®
Rll
N—NH
[0205] and all other substitutents are as defined for of

formula IA.

[0206] Embodiment No. 6 is directed to the novel com-
pounds of formula IA wherein B is:

RIZ
RY Il\I o)
R? 7
OH
[0207] and all other substitutents are as defined for of
formula IA.

[0208] Embodiment No. 7 is directed to the novel com-
pounds of formula IA wherein B is:

[0209] and all other substitutents are as defined for of
formula IA.
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[0210] Embodiment No. 8 is directed to the novel com-
pounds of formula IA wherein B is:

[0211] and all other substitutents are as defined for of
formula IA.

[0212] Embodiment No. 9 is directed to the novel com-
pounds of formula IA wherein B is:

R12

N
N

W

R2

Rr3

[0213] and all other substitutents are as defined for of
formula IA.

[0214] Embodiment No. 10 is directed to the novel com-
pounds of formula IA wherein B is:

[0215] and all other substitutents are as defined for of
formula IA.

[0216] Embodiment No. 11 is directed to the novel com-
pounds of formula IA wherein B is:

RIZ
/
RIO N
R? /
RZ
[0217] and all other substitutents are as defined for of

formula IA.
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[0218] Embodiment No. 12 is directed to the novel com-
pounds of formula IA wherein B is:

R4
N?Z |N
R? N
OH
[0219] and all other substitutents are as defined for of

formula IA.

[0220] Embodiment No. 13 is directed to the novel com-
pounds of formula IA wherein B is:

RY N
=
R? N
OH
[0221] and all other substitutents are as defined for of

formula IA.

[0222] Embodiment No. 14 is directed to the novel com-
pounds of formula IA wherein B is:

RIZ
0. Il\I R*
R? N
OH
[0223] and all other substitutents are as defined for of

formula IA.

[0224] Embodiment No. 15 is directed to the novel com-
pounds of formula IA wherein B is:

(0]

[0225] and all other substitutents are as defined for of
formula IA.
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[0226] Embodiment No. 16 is directed to the novel com-
pounds of formula IA wherein B is:

~N
N
\ 4
RZ
[0227] and all other substitutents are as defined for of

formula IA.

[0228] Embodiment No. 17 is directed to the novel com-
pounds of formula IA wherein B is:

[0229] and all other substitutents are as defined for of
formula IA.

[0230] Embodiment No. 18 is directed to the novel com-
pounds of formula IA wherein B is:

[0231] and all other substitutents are as defined for of
formula IA.

[0232] Embodiment No. 19 is directed to compounds of
formula IA wherein B is selected from the group consisting
of:

@
R

R* R®

Rr3
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[0233] and R? for this B group is selected from the group
consisting of: —C(O)NR'*R*,

R13

R | N/OR13
N /

I|>—R31, R4 and c/

(ll |N \R”
r307

[0234] and all other substituents are as defined for formula

IA.

[0235] Embodiment No. 20 is directed to compounds of
formula IA wherein B is:

RS
R* R®
R13
\
N
rRYT
0 R?

[0236]
IA.

[0237] Embodiment No. 21 is directed to compounds of
formula IA wherein B is

and all other substituents are as defined in formula

RS
R* R®
R13
\
N
R4 ¢
0 R?

[0238] R*? and R'* are independently selected from the
group consisting of H and alkyl (e.g., methyl, ethyl, isopro-
pyl and t-butyl), and all other substituents are as defined in
formula IA.

[0239] Embodiment No. 22 is directed to compounds of
formula IA wherein B is

RS
R* R®
R13
\
N
R4 ¢
o R?

[0240] wherein:

[0241] (1) R? is —OH and all other substituents are
as defined in formula IA, or
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[0242] (2) R*is —OH, and R™® and R are indepen-
dently selected from the group, consisting of: H and
alkyl (e.g., methyl, ethyl, isopropyl and t-butyl), or

[0243] (3) R*is —OH, and R*> and R'* are the same
or different and alkyl group (e.g., methyl, ethyl,
isopropyl and t-butyl), for example the same alkyl
group, for example methyl, and

[0244] (4) and all other substituents are as defined in
formula IA.

[0245] Embodiment No. 23 is directed to compounds of
formula IA wherein B is

RS

R* R®

Rr3

Rr2

[0246] R? is selected from the group consisting of:
13
R Il{ N/OR13
| N ]
pP—R3, R4 and C,
14
I | Nk
6] _N
R30

[0247]
IA.

and all other substituents are as defined in formula

[0248] Embodiment No. 24 is directed to compounds of
formula IA wherein B is

RS

R* R®

Rr2

[0249] R? is selected from the group consisting of:

R13

R3! | N/OR13
N )

p—R3, r147 and C\ s

I | -
r307

[0250] R* is —OH, and all other substituents are as
defined in formula IA.
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[0251] Embodiment No. 25 is directed to compounds of
formula IA wherein B is:

[0252]
IA

[0253] Embodiment No. 26 is directed to compounds of
formula IA wherein B is:

and all other substituents are as defined in formula

[0254] R* is —OH, and all other substituents are as
defined in formula IA.

[0255] Embodiment No. 26 is directed to compounds of
formula IA wherein B is:

R13

R

o R?

[0256] R?is as defined for compounds of formula IA, R*?
and R** are independently selected from the group consist-
ing of H and alkyl (e.g., methyl, ethyl, isopropyl and
t-butyl), and is all other substituents areas defined for
compounds of formula IA. For example, R*® and R** are the
same or different alkyl group. Also, for example, R*® and
R are the same alkyl group. Also, for example, R*® and R**
are methyl.

[0257] Embodiment No. 28 is directed to the novel com-
pounds of formula IA wherein B is:

[0258] R?is—OH,R*®and R'* are independently selected
from the group consisting of H and alkyl (e.g., methyl, ethyl,
isopropyl and t-butyl), and all other substituents areas
defined for compounds of formula IA. For example, R*> and
R** are the same or different alkyl group. Also, for example,
R*? and R** are the same alkyl group. Also, for example, R*>
and R** are methyl.
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[0259] Embodiment No. 29 is directed to novel com-
pounds of formula IA wherein B is as described in Embodi-
ment No. 23, R* is H, R® is H, R® is H, and all other
substituents are as defined for compounds of formula IA.

[0260] Embodiment No. 30 is directed to novel com-
pounds of formula IA wherein B is as described in Embodi-
ment No. 24, R* is H, R® is H, R® is H, and all other
substituents areas defined for compounds of formula IA.

[0261] Embodiment No. 31 is directed to novel com-
pounds of formula IA wherein B is as described in Embodi-
ments Nos. 21, 22, 25 and 26, except that R and R'* are
each methyl, and all other substituents are as defined in
formula IA.

[0262] Embodiment No. 32 is directed to compounds of
formula IA wherein B is:

Rll
TN
e
R3
RZ
[0263] R is H or methyl (preferably H), and all other

substituents are as defined in formula IA.

[0264] Embodiment No. 33 is directed to compounds of
formula IA wherein B is:

Rll

Rr3

[0265] R* is —OH, and all other substituents are as
defined in formula IA.

[0266] Embodiment No. 34 is directed to compounds of
formula IA wherein B is:

[0267] R? is —C(O)NR™R'*, and all other substituents
are as defined in formula IA.
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[0268] Embodiment No. 35 is directed to compounds of
formula IA wherein B is:

Rll

[0269] R?is —S(O)NR' R (e.g., t is 2), and all other
substituents are as defined in formula IA.

[0270] Embodiment No. 36 is directed to compounds of
formula IA wherein B is:

Rll

TN
T
R3
R?

[0271] R?is —OH, R? is —C(O)NR'"’R'*, and all other
substituents are as defined in formula IA.

[0272] Embodiment No. 37 of this invention is directed to
compounds of formula IA wherein B is:

Rll

[0273] R?is—OH, and R?is —S(0)NR*R** (e.g., tis 2),
and all other substituents are as defined in formula IA.

[0274] Embodiment No. 38 is directed to compounds of
formula IA wherein B is:

Rll

R3
R2

[0275] R? is —OH, R® is —C(O)NR"R'*, R' is H or
methyl (preferably H), and all other substituents are as
defined in formula IA.
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[0276] Embodiment No. 39 is directed to compounds of
formula IA wherein B is:

Rll
TN
—
R3
RZ

[0277] R?is—OH,R?is —S(O)NR’R* (e.g., tis2), R
is H or methyl (preferably H), and all other substituents are
as defined in formula IA.

[0278] Embodiment No. 40 is directed to compounds of
formula IA wherein B is:

R

TN
T
R?
R?

[0279] R? is —OH, R® is —C(O)NR'*R', R is H or
methyl (preferably H), and R*® and R** are independently
selected from the group consisting of: H, alkyl (e.g., methyl,
ethyl, isopropyl and t-butyl), unsubstituted cycloalkyl, sub-
stituted cycloalkyl, unsubstituted heteroaryl and substituted
heteroaryl, and all other substituents are as defined in
formula IA. For example, one of R or R™ is alkyl (e.g.,
methyl). An example of a substituted heteroaryl group is

o7

[0280] Embodiment No. 41 is directed to compounds of
formula IA wherein B is:

Rll

TN
2
R?
R?

[0281] R?is—OH,R?is—S(0)NR"’R" (e.g.,tis2), R""
is H or methyl (preferably H), and R'* and R'* are inde-
pendently selected from the group consisting of:H, alkyl
(e.g., methyl, ethyl, isopropyl, and t-butyl), unsubstituted
cycloalkyl, and substituted cycloalkyl, and all other sub-
stituents are as defined in formula IA. For example R is (1)
—S0,NH, or (2) —SO,NR'"’R'* wherein R'* and R'* are
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the same or different alkyl group (e.g., methyl, ethyl, iso-
propyl and t-butyl), e.g., the same alkyl group, such as, for
example —SO,N(CHs),.

[0282] Embodiment No. 42 is directed to compounds of
formula IA wherein B is:

[0283] R isH, and all other substituents are as defined in
formula IA.

[0284] Embodiment No. 43 is directed to compounds of
formula IA wherein B is:

el
oy
=
%]

\ /

R? R?

[0285] R* is —OH, and all other substituents are as
defined in formula IA.

[0286] Embodiment No. 44 is directed to compounds of
formula IA wherein B is:

S

\ /

R? R?

N

[0287] R? is —C(O)NR™R', and all other substituents
are as defined in formula IA.

[0288] Embodiment No. 45 is directed to compounds of
formula IA wherein B is:

S

\ /

R? R?

=,

[0289] R?is —S(O)NR™R'* (e.g., t is 2), and all other
substituents are as defined in formula IA.
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[0290] Embodiment No. 46 is directed to compounds of [0299] R?is —OH, R? is —C(O)NR'R'*, R™ is H, and
formula IA wherein B is: R” and R are independently selected from the group
consisting of: alkyl, unsubstituted heteroaryl and substituted
heteroaryl, and all other substituents are as defined in
formula IA. For example, one of R or R is alkyl (e.g.,

RY S methyl). An example of a substituted heteroaryl group is

R3 R?
o7

[0291] R?is —OH, R is —C(O)NR*R**, and all other
substituents are as defined in formula IA.
[0292] Embodiment No. 47 of this invention is directed to

compounds of formula IA wherein B is: [0300] Embodiment No. 51 is directed to compounds of
formula IA wherein B is:

g
=
7]

R

R3 R? \ /

[0293] R?is—OH, and R?is —S(0),NR*R* (e.g., tis 2), & -
and all other substituents are as defined in formula IA.

[0294] Embodiment No. 48 is directed to compounds of . . .
formula 1A wherein B is: [0301] R?is—OH,R?is—S(0)NR’R* (e.g.,tis 2), R**
is H, R*® and R'* are independently selected from the group
consisting of:H and alkyl (e.g., methyl, ethyl, isopropyl, and
RY S t-butyl), and all other substituents are as defined in formula
IA. For example R? is (1) —SO,NH,, and (2) —SONR**R**
\ / wherein R*® and R are the same or different alkyl group
(e.g., methyl, ethyl, isopropyl and t-butyl), e.g., the same
R? R? alkyl group, such as, for example —SO,N(CHs),.

[0295] R?is —OH, R® is —C(O)NR'*R', R' is H, and [0302] Embodiment No. 52 is directed to compounds of
’ ’ ’ formula IA wherein substituent B is selected from the group
consisting of:

all other substituents are as defined in formula IA.

[0296] Embodiment No. 49 is directed to compounds of
formula IA wherein B is:
R12

N " j@;/ \%
RIZ RIZ

[0297] R?is—OH,R?is —S(0)NR"’R" (e.g.,tis2), R""

is H, and all other substituents are as defined in formula IA.

[0298] Embodiment No. 50 is directed to compounds of

formula IA wherein B is:
\ /
\ / «

[0303] wherein R? to R® and R'° to R'* are as defined
above for the compounds of formula IA.
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[0304] Embodiment No. 53 is directed to compounds of
formula IA wherein substituent B in formula is selected from
the group consisting of:

\ /- \

[0305]

[0306] R is selected from the group consisting of: H, OH,
—NHC(O)R"? or and —NHSO,R"?;

wherein

[0307] R® is selected from the group consisting of:
—SO0,NRPR™,  —NO,, cyano, —C(O)NRR™,
—SO0O,R*?; and —C(0)OR™3;

[0308] R* is selected from the group consisting of: H,
—NO,, cyano, —CH,;, halogen, and —CF;;

[0309] R is sclected from the group consisting of: H,
—CF;, —NO,, halogen and cyano;

[0310] RCis selected from the group consisting of: H, alkyl
and —CFj;

[0311] each R and R*!is independently selected from the
group consisting of: R'?, hydrogen, halogen, —CF,,

—NR**R™, R13C(O)NR13R14 —C(0)OR*, —SH,
—S0, NR13R14 —S0,R"? —NHC(O)R?,
—NH§O NR13R14 —NHSO R13 —C(O)NRPR™,
—C(O)NR13OR14 OC(O)R13, —COR13, —OR", and
cyano;

[0312] each R'® and R is independently selected from
the group consisting of: H, methyl, ethyl and isopropyl; or

[0313] R*?and R'* when taken together with the nitrogen
they are attached to in the groups —NR'R'
—C(O)NRPR',  —SO,NR'"R'", OC(O)NR13R14
—CONRY*R*,  —NR?C(O)NR*R™, —SONRR™,
—NHSO?NR™R" form an unsubstituted or substituted
saturated heterocyclic ring (preferably a 3 to 7 membered
ring) optionally having one additional heteroatom selected
from the group consisting of: O, S or NR*®; wherein R*® is
selected from the group consisting of: H, alkyl, aryl, het-
eroaryl, —C( Q)ng, —SO,R® and —C(O)NR**R*;
wherein each R' and R* is independently selected from the
group consisting of: alkyl, aryl and heteroaryl; wherein there
arg 1 to 3 substituents on the substituted cyclized R*? and
R" groups (i.c., the substituents on the ring formed when R*>

Sep. 23, 2004

and R'* are taken together with the nitrogen to which they
are bound) and each substituent is independently selected
from the group consisting of: alkyl, aryl, hydroxy, hydroxy-
alkyl, alkoxy, alkoxyalkyl, arylalkyl, fluoroalkyl, cycloalkyl,
cycloalkylalkyl, heteroaryl, heteroarylalkyl, amino,
—C(0)OR™, —C(O)NR*R*®, —_SO,NRPRI®,
—C(O)R*>, —SO,R"* provided that RY is not H,
—NHC(O)NR R16 and halogen; and wherein each R*® and
R*¢ is independently selected from the group consisting: of
H, alkyl, aryl, arylalkyl, cycloalkyl and heteroaryl.

[0314] Embodiment No. 54 is directed to compounds of
formula IA wherein substituent B in formula selected from
the group consisting of:

RS
R R® and R3 S R
R13
\ \ /
RM C o
(ll R?
[0315] wherein:

[0316] R is selected from the group consisting of: H, OH,
~NHC(O)R*® and —NHSO,R™>;

[0317] R® is selected from the group consisting of:
—C(O)NR*R*, —SO,NR¥R', —NO,, cyano,
—S0,R"; and —C(O)OR'>;

[0318] R* is selected from the group consisting of: H,
—NO,, cyano, —CH; or —CFj;

[0319] R is sclected from the group consisting of: H,
—CF;, —NO,, halogen and cyano; and

[0320] RCisselected from the group consisting of: H, alkyl
and —CFj;

[0321] R* is selected from the group consisting of: H,
halogen and alkyl; and

[0322] each R' and R is independently selected from
the group consisting of: H, methyl, ethyl and isopropyl; or

[0323] R*?and R'* when taken together with the nitrogen
they are attached to in the groups —NRR™,
—C(O)NR?R*, —SO,NR'*R*™, OC(O)NR13R14
—CONR™R", —NR™C(O)NR'’R™, —SONR"R",
—NHSO'NR™R™ form an unsubstituted or substituted
saturated heterocyclic ring (preferably a 3 to 7 membered
ring) optionally having one additional heteroatom selected
from O, S or NR*® wherein R*® is selected from H, alkyl,
aryl,  heteroaryl, —C(O)R*®, —SO,R*®  and
—C(O)NR'R?°, wherein each R'® and R?° is independently
selected from alkyl, aryl and heteroaryl, wherein there are 1
to 3 substituents on the substituted cyclized R*® and R**
groups (i.e., on the ring formed when R*® and R** are taken
together with the nitrogen to which they are bound) and each
substituent is independently selected from the group con-
sisting of: alkyl, aryl, hydroxy, hydroxyalkyl, alkoxy,
alkoxyalkyl, arylalkyl, fluoroalkyl, cycloalkyl, cycloalkyla-
Ikyl, heteroaryl, heteroarylalkyl, amino —C(0O)ORY,
—C(O)NR*R®, —SONR**R*®, Rls —SO0,R*
provided that R*® is not H —NHC(O)NR1 R and halogen
and wherein each R'> and R' is independently selected
from the group conmsisting of: H, alkyl, aryl, arylalkyl,
cycloalkyl and heteroaryl.
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[0324] Embodiment No. 55 is directed to compounds of
formula IA wherein substituent B is selected from the group
consisting of:

RS
RY R® and R3 S RM
R13
\ \ /
R C o
g R?
[0325] wherein:

[0326] R*is selected from the group consisting of: H, OH,
—_NHC(O)R*® and —NHSO,R">;

[0327] R? is selected from the group consisting of:
—C(O)NRPR""—SO,NR"’R", —NO,, cyano, and
—SO,R™;

[0328] R* is selected from the group consisting of: H,
—NO,, cyano, —CH; or —CFj;

[0329] R° is selected from the group consisting of: H,
—CF;, —NO,, halogen and cyano; and

[0330] RCisselected from the group consisting of: H, alkyl
and —CFj;

[0331] R* is selected from the group consisting of: H,
halogen and alkyl; and

[0332] each R'® and R is independently selected from
the group consisting of: H, methyl and ethyl.

[0333] Embodiment No. 56 is directed to compounds of
formula IA wherein substituent B is selected from the group
consisting of:

RS

o=0n
el
)

RrR2

[0334] wherein:
[0335] R®is —OH;

[0336] R> is selected from the group consisting of:
—_SONR*R™* and —CONR3R*,

[0337] R* is selected form the group consisting of: H,
—CH, and —CF3;

[0338] R® is selected from the group consisting of: H and
cyano;

[0339] R° is selected from the group consisting of: H,
—CH, and —CFj;

[0340] R''is H; and
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[0341] R’ and R'* are independently selected from the
group consisting of H and methyl (e.g., for —SO,NR*R**
both R*® and R'* are H, or both R*? and R** are methyl, also,
for example, for —CONR™R'* both R'® and R are
methyl).

[0342] Embodiment No. 57 is directed to compounds of
formula IA wherein substituent B is selected from the group
consisting of:

Rig
R, S
) \ and

Rs
Ry

Rg
Rip
\
N—N
1{3/%)\<\§|’AJ
Rz

[0343] wherein all substituents are as defined for formula
IA.

[0344] Embodiment No. 58 is directed to compounds of
formula IA wherein substituent B is selected from the group
consisting of:

O OH OH
Br F3C
\ \
N N
/ OH | / OH |
(0] (0]
Cl fe) S

jes]
O
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-continued
OoN |
NN .
VAN
OH 6 O om
/N OH

AN
AN
O O

HO

e

[0345] Embodiment No. 59 is directed to compounds of
formula IA wherein substituent B is selected from the group
consisting of:

O OH OH

HN—S OH

[0346] and

[0347] Embodiment No. 60 is directed to compounds of
formula IA wherein substituent B is selected from the group
consisting of:

2
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-continued

Br FsC
\N oH and \N OoH
/Ny /

[0348] Embodiment No. 61 is directed to compounds of
formula IA wherein substituent B is selected from the group
consisting of:

and

;

[0349] Embodiment No. 62 is directed to compounds of
formula IA wherein substituent B is:

2

[0350] Embodiment No. 63 is directed to compounds of
formula IA wherein substituent B is:

OH

\Z/ =
| .E

[0351] Embodiment No. 64 is directed to compounds of
formula IA wherein substituent is B is:

e

OH

\Z/
| .E
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[0352] Embodiment No. 65 is directed to compounds of
formula IA wherein: substituent A is selected from the group
consisting of:

@

R’ RS
[
=N
R7 RS 7 RS
R’ RS
R7 RS (l) R7 RS
N,
. //\O,
| </|
F =
R7 RS
R7 RS S
e~ (
¥ o, \ /,
N 3
n
/
R7 RS
R7 R® 70
e L
n
R7 RS 7 RS
| YQ@
0
RS
& , 8,
R’ RS

//\o and
4
/

[0353] wherein the above rings are unsubstituted or sub-
stituted, as described for formula IA: and

®)
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-continued
R’ RS

M R ond
n

[0354] wherein in (a) and (b): each R” and R® is indepen-
dently selected from the group consisting of: H, unsubsti-
tuted or substituted alkyl, unsubstituted or substituted aryl,
unsubstituted or substituted heteroaryl, unsubstituted or sub-
stituted arylalkyl, unsubstituted or substituted heteroaryla-
Ikyl, unsubstituted or substituted cycloalkyl, unsubstituted
or substituted cycloalkylalkyl, —CO,R*?, —CONR?R™,
fluoroalkyl, alkynyl, alkenyl, and cycloalkenyl, wherein said
substituents on said R’ and R® substituted groups are
selected from the group consisting of: a) cyano, b)
—CO,R", ¢) —C(O)NR™R', d) —SO,NR™R™, ¢)
—NO,, f) —CF;, g) —OR?, h) —NR™’R'*,i) —OC(O)R ">,
i) —OC(O)NR'*R*“, and k) halogen; and R** and R® are as
defined in formula IA.

[0355] Embodiment No. 66 is directed to compounds of
formula IA wherein substituent A is selected from the group
consisting of:

R’ RS R’ RS
| > | )
=N Sz
R’ RS R’ RS
N, N,
[ [
> /N\O,
R7 RS R7 RS (|)
0, N, s
| oY [
F F
R’ RS R7 RS
//\O //\O

R’ RS
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R’ RS R’ RS
4o
4

[0356] wherein the above rings are unsubstituted, or the
above rings are substituted with 1 to 3 substituents indepen-
dently selected from the group consisting of: halogen, alkyl,
cycloalkyl, —CF,, cyano, —OCH,, and —NO,; each R”
and R® is independently selected from the group consisting
of: H, alkyl (e.g., methyl, ethyl, t-butyl, and isopropyl),
fluoroalkyl (such as, —CF; and —CF,CH,), cycloalkyl
(e.g..cyclopropyl, and cyclohexyl), and cycloalkylalkyl
(e.g., cyclopropylmethyl); and R is selected from the group
consisting of: H, halogen, alkyl, cycloalkyl, —CF;, cyano,
—OCH,, and —NO,,; and

(b)
R7 RS R7 RS R’
RS2, ' and
R7 RS
R®

[0357] wherein each R” and R® is independently selected
from the group consisting of: H, alkyl (e.g., methyl, ethyl,
t-butyl, and isopropyl), fluoroalkyl (such as, —CF; and
—CF,CH,), cycloalkyl (e.g..cyclopropyl, and cyclohexyl),
and cycloalkylalkyl (e.g., cyclopropylmethyl); wherein R**
is as defined in formula IA, and wherein R® is selected from
the group consisting of: H, halogen, alkyl, cycloalkyl,
—CF,, cyano, —OCH,, and —NO,; each R” and R® is
independently selected from the group consisting of: H,
alkyl (e.g., methyl, ethyl, t-butyl, and isopropyl), fluoroalkyl
(such as, —CF, and —CF,CH,), cycloalkyl (e.g.,cyclopro-
pyl, and cyclohexyl), and cycloalkylalkyl (e.g., cyclopropy-
Imethyl).

[0358] Embodiment No. 67 is directed to the novel com-
pounds of formula IA wherein substituent A is selected from
the group consisting of:

@

31
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-continued
R’ RS R’ RS
\N, | \ ,
F AN
(¢}
R R® R7 R®
o, 4o,
\N/ %
| =
P
R’ RS R7 RS
7o, 4o,
N’ 7 |
e =N
R’ RS S R7 RS
g )i :
n n
R7 RS
R’ RS
//\o

[0359] wherein the above rings are unsubstituted, or the
above rings are substituted with 1 to 3 substituents indepen-
dently selected from the group consisting of: H, F, Cl, Br,
alkyl, cycloalkyl, and —CF,; R is selected from the group
consisting of: H, fluoroalkyl, alkyl and cycloalkyl; R® is
selected form the group consisting of: H, alkyl, —CF,CH,
and —CF5; and R® is selected from the group consisting of:
H, F, Cl, Br, alkyl or —CF;; and

(0  R]

RSa

[0360] wherein R7 is selected from the group consisting
of: H, fluoroalkyl, alkyl and cycloalkyl; R® is selected form
the group consisting of: H, alkyl, —CF,CH, and —CF;; and
R3 is as defined for formula IA.
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[0361] Embodiment No. 68 is directed to compounds of
formula IA wherein substituent A is selected from the group
consisting of:

@

R7 RS
R’ RS R’ RS
4, 4o,
4 4
e e
R’ RS
R7 RS
//\o
4
/
0
0
RS
& s s
and
RS RS

[0362] wherein the above rings are unsubstituted, or the
above rings are substituted with 1 to 3 substituents indepen-
dently selected from the group consisting of: H, F, Cl, Br,
alkyl, cycloalkyl, and —CF,; R” is selected from the group
consisting of: H, —CF,, —CF,CH,, methyl, ethyl, isopro-
pyl, cyclopropyl and t-butyl; and R® is H; and

® R RS

RSa

[0363] wherein R7 is selected from the group consisting
of: H, —CF;, —CF,CH,, methyl, ethyl, isopropyl, cyclo-
propyl and t-butyl; and R® is H; and R®* is as defined for
formula IA.

[0364] Embodiment No. 69 is directed compounds of
formula IA wherein substituent A is selected from the group

consisting of:
R’ R®
//\S
4
> PUE

R7 RS
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-continued
R’ RS R’ RS
//\o
4
P s
0]
0
RS
R9
R’ RS
//\O
7
= B and
R® -

[0365] wherein the above rings are unsubstituted, or the
above rings are substituted with 1 to 3 substituents indepen-
dently selected from the group consisting of: F, Cl, Br, alkyl,
cycloalkyl, and —CF,; R” is selected from the group con-
sisting of: H, —CF;, —CF,CH,, methyl, ethyl, isopropyl,
cyclopropyl and t-butyl; and R®¥ is H; and

) R7 RS

RSa

[0366] wherein R7 is selected from the group consisting
of: H, —CF;, —CF,CH,, methyl, ethyl, isopropyl, cyclo-
propyl and t-butyl; and R is H; and R*® is as defined for
formula IA;

[0367] Embodiment No. 70 is directed compounds of
formula IA wherein substituent A is selected from the group
consisting of:

[0368] (1) unsubstituted or substituted:

R’ RS
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-continued -continued
R; Rg

and

[0369] (@) £ \?

R7; Rs

Rga

[0370] wherein all substitutents are as defined for formula
IA.

[0371] Embodiment No. 71 is directed to compounds of
formula IA wherein substituent A is selected from the group
consisting of:

CFs CFs

S (@]
L/ W,
: (@] S
Van L/
CF, CFs
S (@]
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-continued -continued

[0372] Embodiment No. 72 is directed to compounds of
formula IA wherein substituent A is selected from the group
consisting of:

%
\ O S
P!
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-continued -continued

[0373] Embodiment No. 73 is directed to compounds of
formula IA wherein substituent A is selected from the group
consisting of:

- -

O
O
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36
-continued
and
[0376] Embodiment No. 76 is directed to compounds of
formula IA wherein substituent A is:
=/
: 0,
[0374] Embodiment No. 74 is directed to compounds of | /

formula IA wherein substituent A is selected from the group

consisting of:

- -

[0377] Embodiment No. 77 is directed to compounds of
° formula IA wherein substituent A is:

O

[0378] Embodiment No. 78 is directed to compounds of
formula IA wherein substituent A is:

[0375] Embodiment No. 75 is directed to compounds of
formula IA wherein substituent A is selected from the group

consisting of:
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[0379] Embodiment No. 79 is directed to compounds of
formula IA wherein substituent A is selected from the group
consisting of:

[0380] and substituent B is selected from the group con-
sisting of:

/N\H/©>I/ ,
O OH
Br e
\ and \
N OH N OH
/N /N

[0381] Embodiment No. 80 is directed to compounds of
formula IA wherein substituent A is selected from the group
consisting of:
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[0382] and substituent B is selected from the group con-
sisting of:

and

[0383] Embodiment No. 81 is directed to novel com-
pounds of formula IA wherein g is 1.

[0384] Embodiment No. 82 is directed to novel com-
pounds as described in any one of Embodiments Nos. 1-80
wherein g is 1.

[0385] Embodiment No. 83 is directed to novel com-
pounds is directed to novel compounds of formula IA
wherein g is 2.

[0386] Embodiment No. 84 is directed to novel com-
pounds as described in any one of Embodiments Nos. 1-80
wherein g is 2.

[0387] Embodiment No. 85 is directed to novel com-
pounds of formula IA wherein B is as described in any one
of the Embodiment Nos. 1 to 64, and A is as defined in any
one of the Embodiment Nos. 65 to 78.

[0388] Embodiment No. 86 is directed to compounds of

formula IA wherein B is as described in any one of the
Embodiment Nos. 1 to 64, and A is:

R’ RS

[0389]
IA.
[0390] Embodiment No. 87 is directed to compounds of

formula IA wherein B is as described in any one of the
Embodiment Nos. 1 to 64, and A is:

and all other substituents are as defined for formula

R’ RS
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[0391] wherein R” is H, and R¥ is alkyl (e.g., methyl, ethyl,
isopropyl, cyclopropyl and t-butyl), and all other substitu-
ents are as defined for formula IA.

[0392] Embodiment No. 88 is directed to compounds of
formula IA wherein B is as described in any one of the
Embodiment Nos. 1 to 64, and A is:

v

o—/

[0393]
IA.

[0394] Embodiment No. 89 is directed to compounds of
formula IA wherein B is as described in any one of the
Embodiment Nos. 1 to 64, and A is:

and all other substituents are as defined for formula

R’ RS
//\o
4
/

[0395] wherein the furan ring is unsubstituted or substi-
tuted as described in the definition of A for formula IA, and
all other substituents are as defined for formula IA.

[0396] Embodiment No. 90 is directed to compounds of
formula IA wherein B is described in any one of the
Embodiment Nos. 1 to 64, and A is

R’ RS
//\o
7
/

[0397] wherein the furan ring is substituted and all other
substituents are as defined for formula IA.

[0398] Embodiment No. 91 is directed to compounds of
formula IA wherein B is as described in any one of the
Embodiment Nos. 1 to 64, and A is

R’ RS
//\o
4
/

[0399] wherein the furan ring is substituted with at least
one (e.g., 1 to 3, or 1 to 2) alkyl group and all other
substituents are as defined for formula IA.

Sep. 23, 2004

[0400] Embodiment No. 92 is directed to compounds of
formula IA wherein B is as described in any one of the
Embodiment Nos. 1 to 64, A is

R’ RS
//\o
4
/

[0401] wherein the furan ring is substituted with one alkyl
group and all other substituents are as defined for formula
IA.

[0402] Embodiment No. 93 is directed to compounds of
formula IA wherein B is as described in any one of the
Embodiment Nos. 1 to 64, and A is

R? RS
15%0
C )

[0403] wherein the furan ring is substituted with one C; to
C; alkyl group (e.g., methyl or isopropyl), and all other
substituents are as defined for formula IA.

[0404] Embodiment No. 94 is directed to novel com-
pounds of formula IA wherein B is as described in any one
of the Embodiment Nos. 1 to 64, and A is as defined in any
one of the Embodiment Nos. 89 to 93, except that R” and R®
are the same or different and each is selected from the group
consisting of: H and alkyl.

[0405] Embodiment No. 95 is directed to novel com-
pounds of formula IA wherein B is as described in any one
of the Embodiment Nos. 1 to 64, and A is as defined in any
one of the Embodiment Nos. 89 to 93, except that R” is H,
and R® is alkyl (e.g., ethyl or t-butyl).

[0406] Embodiment No. 96 is directed to compounds of
formula IA wherein:

[0407] (1) substituent A in formula IA is selected
from the group consisting of:

@

R” R® R” R®
A N
L J
R” R® R” R®
SN X
| F | PZAN
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R’ RS
XN A %
F
R7 RS 7 RS 7 R8
=
R7 RS 7 RS
%O
R7 RS
%QQ 777\{@ and
RS
R9
R’ RS
o}
/
Va

[0408] wherein the above rings are unsubstituted or sub-
stituted, as described for formula IA: and

(b)
R7 RS R7 RS R’
%RS“, n and
R7 RS
R®, and

[0409] wherein in (a) and (b) above: each R” and R® is
independently selected from the group consisting of: H,
unsubstituted or substituted alkyl, unsubstituted or substi-
tuted aryl, unsubstituted or substituted heteroaryl, unsubsti-
tuted or substituted arylalkyl, unsubstituted or substituted
heteroarylalkyl, unsubstituted or substituted cycloalkyl,
unsubstituted or substituted cycloalkylalkyl, —CO,R*>,
—CONR*'R**, fluoroalkyl, alkynyl, alkenyl, and cycloalk-
enyl, wherein said substituents on said R” and R® substituted
groups are selected from the group consisting of: a) cyano,
b) —CO,R™>, ¢) —C(O)NR'R™, d) —SO,NR"R™, ¢)
—NO,, f) —CF;, g) —OR?, h) —NR’R**, i) —OC(O)R*>,
j) —OC(O)NR'R™, and k) halogen; and R®* and R® are as
defined in formula IA; and
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[0410] (2) substituent B in formula IA is selected
from the group consisting of:

RS R12
R4 R6 R3 Il\I RIO,
R13 ’
\ \ /
R“/N\C
Il R?
o R?
12 R12
] |
R N\ /N
\ /' \
R? R? R?
R3 S RrRU
RZ

[0411] wherein R? to R® and R'® to R'* are as defined
above for the novel compounds of formula IA.

[0412] Embodiment No. 97 is directed to compounds of
formula IA wherein:

[0413] (1) substituent A in formula IA is selected
from the group consisting of:

R’ RS
| >
=N
R’ RS R7 RS
N,
| \N, | \,
.
R’ RS R7 RS
o
e
| ()
/N\O F
7 8 (o]
N,
Y, //\O,
| </|
i =
R’ RS
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-continued
R7 RS
R’ R8 4o
o
—=N,
n
R’ RS

[0414] wherein the above rings are unsubstituted, or the
above rings are substituted with 1 to 3 substituents indepen-
dently selected from the group consisting of: halogen, alkyl,
cycloalkyl, —CF,, cyano, —OCH,, and —NO,; each R”
and R® is independently selected from the group consisting
of: H, alkyl (e.g., methyl, ethyl, t-butyl, and isopropyl),
fluoroalkyl (such as, —CF; and —CF,CH,), cycloalkyl
(e.g..cyclopropyl, and cyclohexyl), and cycloalkylalkyl
(e.g., cyclopropylmethyl); and R is selected from the group

consisting of: H, halogen, alkyl, cycloalkyl, —CF;, cyano,
—OCH,, and —NO,,; and
(®)
R7 RS R R® R’
F
RS and
R” R®
R9

[0415] wherein each R” and R® is independently selected
from the group consisting of: H, alkyl (e.g., methyl, ethyl,
t-butyl, and isopropyl), fluoroalkyl (such as, —CF; and
—CF,CH,), cycloalkyl (e.g..cyclopropyl, and cyclohexyl),
and cycloalkylalkyl (e.g., cyclopropylmethyl); wherein R
is as defined in formula IA, and wherein R® is selected from
the group consisting of: H, halogen, alkyl, cycloalkyl,
—CF,, cyano, —OCH,, and —NO,; each R” and R® is
independently selected from the group consisting of: H,
alkyl (e.g., methyl, ethyl, t-butyl, and isopropyl), fluoroalkyl
(such as, —CF, and —CF,CH,), cycloalkyl (e.g.,cyclopro-
pyl, and cyclohexyl), and cycloalkylalkyl (e.g., cyclopropy-
Imethyl); and
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[0416] (2) substituent B in formula IA is selected
from the group consisting of:

RS
R* R®
R13
\N >
R14/ \ﬁ
0 R?
Il{lz Il{lz
R3 N RIO, R? N\ ,
\ /
RZ
R12
/ R? S R!
\ / - \ /
R3 R?
[0417] wherein

[0418] R is selected from the group consisting of: H, OH,
—NHC(O)R*? or and —NHSO,R*>;

[0419] R® is selected from the group consisting of:
—SO,NR®R™, —NO,, cyano, —C(O)NRR™,
—S0,R"; and —C(O)OR'>;

[0420] R* is selected from the group consisting of: H,
—NO,, cyano, —CH,;, halogen, and —CF;;

[0421] R® is selected from the group consisting of: H,
—CF;, —NO,, halogen and cyano;

[0422] RCisselected from the group consisting of: H, alkyl
and —CFj;

[0423] each R'© and R* is independently selected from
the group consisting of: R'?, hydrogen, halogen, —CF,,

—NR'R™, —NRPC(O)NR™®R™, —C(0)OR'?, —SH,
—S0, NR13R14 ~SO,R™, —NHC(O)R™,
__NHSO,NR™R™, —NHSO,R®, —C(O)NR'R™.
—C(O)NROR™, —OC(O)R™, —COR'>, —OR'?, and
cyano,

[0424] each R' and R is independently selected from

the group consisting of: H, methyl, ethyl and isopropyl; or

[0425] R*?and R'* when taken together with the nitrogen
they are attached to in the groups —NR¥R™,
—C(O)NRR*, —SO,NR'*R*™, OC(O)NR13R14
—CONR™R™, —NR™C(O)NR'’R™, —SONR"R",
_NHSO'NRR™ form an unsubstituted or substituted
saturated heterocyclic ring (preferably a 3 to 7 membered
ring) optionally having one additional heteroatom selected
from the group consisting of: O, S or NR*®; wherein R*® is
selected from the group consisting of: H, alkyl, aryl, het-
eroaryl, —C(O)R*®, —SO,R'® and —C(O)NR'R*;
wherein each R™ and R* is independently selected from the
group consisting of: alkyl, aryl and heteroaryl; wherein there
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are 1 to 3 substituents on the substituted cyclized R*? and
R" groups (i.e., the substituents on the ring formed when R*>
and R are taken together with the nitrogen to which they
are bound) and each substituent is independently selected
from the group consisting of: alkyl, aryl, hydroxy, hydroxy-
alkyl, alkoxy, alkoxyalkyl, arylalkyl, fluoroalkyl, cycloalkyl,

cycloalkylalkyl, heteroaryl, heteroarylalkyl, amino,
—C(0)OR™, —C(O)NR™R?*®, —SO,NR*R*®,
—C(O)R™, —SO,R* provided that R'> is not H,

—NHC(O)NR R16 and halogen; and wherein each R*® and
R*® is independently selected from the group consisting: of
H, alkyl, aryl, arylalkyl, cycloalkyl and heteroaryl.

[0426] Embodiment No. 98 is directed to compounds of
formula IA wherein substituent A in formula IA is even more
preferably selected from the group consisting of:

R? RSB RrR7
\gz@ R7 R
R7 R8 7 R8

RS
R R? RS S
//\O, ( / R
/ | \
=N n
7 RS
n
R’ RS

[0427] wherein the above rings are unsubstituted, or the
above rings are substituted with 1 to 3 substituents indepen-
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dently selected from the group consisting of: H, F, Cl, Br,
alkyl, cycloalkyl, and —CF,; R” is selected from the group
consisting of: H, fluoroalkyl, alkyl and cycloalkyl; R® is
selected form the group consisting of: H, alkyl, —CF,CH,
and —CF; and R® is selected from the group consisting of:
H, F, Cl, Br, alkyl or —CF;; and

(b)

[0428] wherein R7 is selected from the group consisting
of: H, fluoroalkyl, alkyl and cycloalkyl; R® is selected form
the group consisting of: H, alkyl, —CF,CH; and —CFj; and
R3 is as defined for formula IA.

[0429] Embodiment No. 99 is directed to compounds of
formula IA wherein:

[0430] (1) substituent A in formula IA is selected
from the group consisting of:

R7 RS R? R®
, 4s,
%
/
R’ RS
7 RS
7o, .
4
e 0]
0
RS
R9
7 RS

R
(¢]
/ / P , and
RS
L:z RS

[0431] wherein the above rings are unsubstituted, or the
above rings are substituted with 1 to 3 substituents indepen-
dently selected from the group consisting of: H, F, Cl, Br,
alkyl, cycloalkyl, and —CF,; R” is selected from the group
consisting of: H, —CF,, —CF,CH,;, methyl, ethyl, isopro-
pyl, cyclopropyl and t-butyl; and R® is H; and
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®)

R

RSa

[0432] wherein R7 is selected from the group consisting
of: H, —CF,, —CF,CH;, methyl, ethyl, isopropyl, cyclo-
propyl and t-butyl; and R® is H; and R®* is as defined for
formula IA.

[0433] (2) substituent B in formula IA is selected
from the group consisting of:

RS
R* R®
R13
\ ,
AN
R4 ﬁ
o R?
R S RU
RZ

[0434] wherein:

[0435] R?is selected from the group consisting of: H, OH,
—NHC(O)R*® and —NHSO,R™>;

[0436] R> is selected from the group consisting of:
—C(O)NRPR',  —SO,NR"R', —NO,, cyano,
—SO,R*?; and —C(0)OR™3;

[0437] R* is selected from the group consisting of: H,
—NO,, cyano, alkyl (e.g., —CH; and ethyl), —CF, and
halogen;

[0438] R is sclected from the group consisting of: H,
—CF;, —NO,, halogen and cyano; and

[0439] RCisselected from the group consisting of: H, alkyl
and —CFj;

[0440] R* is selected from the group consisting of: H,
halogen and alkyl; and

[0441] each R'® and R is independently selected from
the group consisting of: H, methyl, ethyl and isopropyl; or

[0442] R*?and R** when taken together with the nitrogen
they are attached to in the groups —NRR™,
—C(O)NRPPR*, —SO,NR'R™, —OC(O)NRR™,
—CONR™R™, —NR"™C(O)NR™R™, —SONR"R",
—NHSO?NR’R** form an unsubstituted or substituted
saturated heterocyclic ring (preferably a 3 to 7 membered
ring) optionally having one additional heteroatom selected
from O, S or NR'® wherein R*® is selected from H, alkyl,
aryl, heteroaryl, —C(O)R", —SO,R*® and
—C(O)NR*R?°, wherein each R*® and R*° is independently
selected from alkyl, aryl and heteroaryl, wherein there are 1
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to 3 substituents on the substituted cyclized R*® and R**
groups (i.e., on the ring formed when R*® and R** are taken
together with the nitrogen to which they are bound) and each
substituent is independently selected from the group con-
sisting of: alkyl, aryl, hydroxy, hydroxyalkyl, alkoxy,
alkoxyalkyl, arylalkyl, fluoroalkyl, cycloalkyl, cycloalkyla-
lkyl, heteroaryl, heteroarylalkyl, amino, —C(O)OR™,
—C(O)NR*R*®, —SO,NR*R*®, —C(O)R*®>, —SO,R**
provided that R*® is not H, —NHC(O)NR**R*® and halogen;
and wherein each R*> and R'® is independently seclected
from the group conmsisting of: H, alkyl, aryl, arylalkyl,
cycloalkyl and heteroaryl.

[0443] Embodiment No. 100 is directed to compounds of
formula IA wherein:

[0444] (1) substituent A in formula IA is selected
from the group consisting of:

@

R’ RS R7 RS
, Ts,
4
/
R’ RS
R’ RS
4o, ,
4
= [6)
0
RS
R9
R’ RS
0
/ / B , and
RS
l—:i RS

[0445] wherein the above rings are unsubstituted, or the
above rings are substituted with 1 to 3 substituents indepen-
dently selected from the group consisting of: F, Cl, Br, alkyl,
cycloalkyl, and —CF,; R” is selected from the group con-
sisting of: H, —CF;, —CF,CH,, methyl, ethyl, isopropyl,
cyclopropyl and t-butyl; and R® is H; and

(b)
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[0446] wherein R7 is selected from the group consisting
of: H, —CF,, —CF,CH;, methyl, ethyl, isopropyl, cyclo-
propyl and t-butyl; and R® is H; and R®* is as defined for
formula IA;

[0447] (2) substituent B in formula IA is selected
from the group consisting of:

RS
R* R®
R13
\ s
AN
R4 (ﬁ
0 R?
R3 S Rrit
RZ

[0448] wherein:

[0449] R?is selected from the group consisting of: H, OH,
—NHC(O)R'? and —NHSO,R'3;

15 selecte rom the group consisting of:
0450] R® is sclected f he group isting of
—C(O)NR R —SO,NRR™, —NO,, cyano, and
—SOzRB;

[0451] R* is selected from the group consisting of: H,
—NO,, cyano, alkyl (e.g., —CH; and ethyl), —CF; and
halogen;

[0452] R® is selected from the group consisting of: H,
—CF;, —NO,, halogen and cyano; and

[0453] RC®isselected from the group consisting of: H, alkyl
and —CF;

[0454] R is selected from the group consisting of: H,
halogen and alkyl; and

[0455] each R'® and R is independently selected from
the group consisting of: H and unsubstituted alkyl (e.g.,
methyl and ethyl).

[0456] Embodiment No. 101 is directed to compounds of
formula IA wherein:

[0457] (1) substituent A in formula IA is selected
from the group consisting of:

e

-continued
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-continued

[0458] (2) substituent B in formula IA is selected
from the group consisting of:

RS
R* R®
R13
\ s
AN
R ﬁ
0 R?
R S RU
RZ

[0459] wherein:
[0460] R*is —OH;

[0461] R> is selected from the group consisting of:
—SO*NR*R** and —CONR**R*%,

[0462] R*is selected form the group consisting of: H, B,
—CH,;, ethyl and —CF;;

[0463] R® is selected from the group consisting of: H and
cyano;

[0464] R°® is selected from the group consisting of: H,
—CH, and —CF3;

[0465] R*'is H; and

[0466] R and R are independently selected from the
group consisting of H and methyl (e.g., for —SO,NR**R**
both R*® and R** are H, or both R*? and R'* are methyl, also,
for example, for —CONR™ R both R*® and R'* are
methyl).

[0467] Embodiment No. 102 is directed to compounds of
formula IA wherein substituent A is as defined in Embodi-
ment No. 70 and substituent B is as defined in Embodiment
No. 57.

[0468] Embodiment No. 103 is directed to compounds of
formula IA wherein substituent A is as defined in Embodi-
ment No. 70 and substituent B is as defined in Embodiment
No. 58.

[0469] Embodiment No. 104 is directed to compounds of
formula IA wherein substituent A is as defined in Embodi-
ment No. 70 and substituent B is as defined in Embodiment
No. 59.
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[0470] Embodiment No. 105 is directed to compounds of
formula IA wherein substituent A is as defined in Embodi-
ment No. 71 and substituent B is as defined in Embodiment
No. 57.

[0471] Embodiment No. 106 is directed to compounds of
formula IA wherein substituent A is as defined in Embodi-
ment No. 71 and substituent B is as defined in Embodiment
No. 58.

[0472] Embodiment No. 107 is directed to compounds of
formula IA wherein substituent A is as defined in Embodi-
ment No. 71 and substituent B is as defined in Embodiment
No. 59.

[0473] Embodiment No. 108 is directed to compounds of
formula IA wherein substituent A is as defined in Embodi-
ment No. 72 and substituent B is as defined in Embodiment
No. 57.

[0474] Embodiment No. 109 is directed to compounds of
formula IA wherein substituent A is as defined in Embodi-
ment No. 72 and substituent B is as defined in Embodiment
No. 58.

[0475] Embodiment No. 110 is directed to compounds of
formula IA wherein substituent A is as defined in Embodi-
ment No. 72 and substituent B is as defined in Embodiment
No. 59.

[0476] Embodiment No. 111 is directed to compounds of
formula IA wherein substituent A is as defined in Embodi-
ment No. 73 and substituent B is as defined in Embodiment
No. 57.

[0477] Embodiment No. 112 is directed to compounds of
formula IA wherein substituent A is as defined in Embodi-
ment No. 73 and substituent B is as defined in Embodiment
No. 58.

[0478] Embodiment No. 113 is directed to compounds of
formula IA wherein substituent A is as defined in Embodi-
ment No. 73 and substituent B is as defined in Embodiment
No. 59.

[0479] Embodiment No. 114 is directed to any one of the
Embodiment Nos. 1 to 113 wherein the compound of
formula IA is a pharmaceutically acceptable salt.

[0480] Embodiment No. 115 is directed to any one of the
Embodiment Nos. 1 to 113 wherein the compound of
formula IA is a sodium salt.

[0481] Embodiment No. 116 is directed to any one of the
Embodiment Nos. 1 to 113 wherein the compound of
formula IA is a calcium salt.

[0482] Embodiment No. 117 is directed to a pharmaceu-
tically acceptable salt of any one of the representative
compounds of this invention that are described below.

[0483] Embodiment No. 118 is directed to a sodium salt of
any one of the representative compounds described below.

[0484] Embodiment No. 119 is directed to a calcium salt
of any one of the representative compounds described
below.

[0485] Embodiment No. 120 is directed to a pharmaceu-
tical composition comprising at least one (e.g., 1 to 3,
usually 1) compound of formula IA as described in any one
of Embodiment Nos. 1 to 119 in combination with a phar-
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maceutically acceptable carrier (or diluent). When more
than one compound is used each compound is independently
selected from the group consisting of Embodiment Nos. 1 to
119.

[0486] Embodiment No. 121 is directed to a method of
treating any one of the diseases described herein (i.e., the
chemokine mediated diseases) comprising administering to
a patient in need of such treatment an effective amount (e.g.,
a therapeutically effective amount) of a compound of for-
mula IA as described in any one of the Embodiment Nos. 1
to 119.

[0487] Embodiment No. 122 is directed to a method of
treating any one of the diseases described herein (i.e., the
chemokine mediated diseases) comprising administering to
a patient in need of such treatment an effective amount (e.g.,
a therapeutically effective amount) of the pharmaceutical
composition described in Embodiment No. 120.

[0488] Embodiment No. 123 is directed to a method of
treating rheumatoid arthritis in a patient in need of such
treatment comprising administering to said patient a thera-
peutically effective amount of at least one (usually one)
compound from any of Embodiment Nos. 1 to 119. When
more than one compound is used each compound is inde-
pendently selected from the group consisting of Embodi-
ment Nos. 1 to 119.

[0489] Embodiment No. 124 is directed to a method of
treating rheumatoid arthritis in a patient in need of such
treatment comprising administering to said patient a thera-
peutically effective amount of the pharmaceutical composi-
tion described in Embodiment No. 120.

[0490] Embodiment No. 125 is directed to a method of
treating rheumatoid arthritis in a patient in need of such
treatment comprising administering to said patient a thera-
peutically effective amount of at least one (usually 1)
compound from any of Embodiment Nos. 1 to 119 in
combination with at least one compound selected from the
group consisting of COX-2 inhibitors, COX inhibitors,
immunosuppressives  (e.g., methotrexate, cyclosporin,
leflunimide and sulfasalazine), steroids (e.g., betametha-
sone, cortisone and dexamethasone), PDE IV inhibitors,
anti-TNF-o. compounds, MMP inhibitors, glucocorticoids,
chemokine inhibitors, CB2-selective inhibitors, and other
classes of compounds indicated for the treatment of rheu-
matoid arthritis. When more than one compound of Embodi-
ment Nos. 1 to 119 is used, each compound is independently
selected from said Embodiment Numbers.

[0491] Embodiment No. 126 is directed to a method of
treating rheumatoid arthritis in a patient in need of such
treatment comprising administering to said patient a thera-
peutically effective amount of the pharmaceutical composi-
tion described in Embodiment 120 in combination with at
least one compound selected from the group consisting of
COX-2 inhibitors, COX inhibitors, immunosuppressives
(e.g., methotrexate, cyclosporin, leflunimide and sulfasala-
zine), steroids (e.g., betamethasone, cortisone and dexam-
ethasone), PDE IV inhibitors, anti-TNF-a compounds,
MMP inhibitors, glucocorticoids, chemokine inhibitors,
CB2-selective inhibitors, and other classes of compounds
indicated for the treatment of rheumatoid arthritis.

[0492] Embodiment No. 127 is directed to a method of
treating COPD in a patient in need of such treatment
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comprising administering to said patient a therapeutically
effective amount of at least one (usually one) compound
from any of Embodiment Nos. 1 to 119. When more than
one compound is used each compound is independently
selected from the group consisting of Embodiment Nos. 1 to
119.

[0493] Embodiment No. 128 is directed to a method of
treating COPD in a patient in need of such treatment
comprising administering to said patient a therapeutically
effective amount of the pharmaceutical composition
described in Embodiment 120.

[0494] Embodiment No. 129 is directed to a method of
treating acute pain in a patient in need of such treatment
comprising administering to said patient a therapeutically
effective amount of at least one (usually one) compound
from any of Embodiment Nos. 1 to 119. When more than
one compound is used each compound is independently
selected from the group consisting of Embodiment Nos. 1 to
119.

[0495] Embodiment No. 130 is directed to a method of
treating acute pain in a patient in need of such treatment
comprising administering to said patient a therapeutically
effective amount of the pharmaceutical composition
described in Embodiment No. 120.

[0496] Embodiment No. 131 is directed to a method of
treating acute inflammatory pain in a patient in need of such
treatment comprising administering to said patient a thera-
peutically effective amount of at least one (usually one)
compound from any of Embodiment Nos. 1 to 119. When
more than one compound is used each compound is inde-
pendently selected from the group consisting of Embodi-
ment Nos. 1 to 119.

[0497] Embodiment No. 132 is directed to a method of
treating acute inflammatory pain in a patient in need of such
treatment comprising administering to said patient a thera-
peutically effective amount of the pharmaceutical composi-
tion described in Embodiment No. 120.

[0498] Embodiment No. 133 is directed to a method of
treating chronic inflammatory pain in a patient in need of
such treatment comprising administering to said patient a
therapeutically effective amount of at least one (usually one)
compound from any of Embodiment Nos. 1 to 119. When
more than one compound is used each compound is inde-
pendently selected from the group consisting of Embodi-
ment Nos. 1 to 119.

[0499] Embodiment No. 134 is directed to a method of
treating chronic inflammatory pain in a patient in need of
such treatment comprising administering to said patient a
therapeutically effective amount of the pharmaceutical com-
position described in Embodiment No. 120.

[0500] Embodiment No. 135 is directed to a method of
treating neuropathic pain in a patient in need of such
treatment comprising administering to said patient a thera-
peutically effective amount of at least one (usually one)
compound from any of Embodiment Nos. 1 to 119. When
more than one compound is used each compound is inde-
pendently selected from the group consisting of Embodi-
ment Nos. 1 to 119.

[0501] Embodiment No. 136 is directed to a method of
treating neuropathic pain in a patient in need of such
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treatment comprising administering to said patient a thera-
peutically effective amount of the pharmaceutical composi- -continued
tion described in Embodiment No. 120. O\\S //O

N
N N

[0502] Embodiment No. 137 is directed to a method of

treating arthritis in a patient in need of such treatment \ /

comprising administering to said patient a therapeutically /N H o
0 OH

“\

effective amount of at least one (usually one) compound
from any of Embodiment Nos. 1 to 119. When more than
one compound is used each compound is independently
selected from the group consisting of Embodiment Nos. 1 to

119.
[0503] Embodiment No. 138 is directed to a method of O\\ //O
treating arthritis in a patient in need of such treatment S
comprising administering to said patient a therapeutically N N
effective amount of the pharmaceutical composition \> /<
described in Embodiment No. 120. N . ,
[0504] Embodiment No. 139 is directed to a method of _ \H H/ 0
treating osteoarthritis in a patient in need of such treatment /
comprising administering to said patient a therapeutically /N OH A
effective amount of at least one (usually one) compound O
from any of Embodiment Nos. 1 to 119. When more than a
one compound is used each compound is independently O\\ //O
selected from the group consisting of Embodiment Nos. 1 to 5
119. \ \<
[0505] Embodiment No. 140 is directed to a method of > < $
treating osteoarthritis in a patient in need of such treatment N N ’
comprising administering to said patient a therapeutically _ \H / Q
effective amount of the pharmaceutical composition \ /
described in Embodiment No. 120. /N o S
0

[0506] Representative compounds of the invention include
but are not limited to: o o

\v4

\
/

O\ /O N N
\Y ) {

N N
HO RSN
IL I\{ /N \N OH / Y4
4 by T E / o
o)

e

o\\S //o o\\ //o
AN PN
N>\ /(N s/ N \{ 4
N N N . —N>_§j\N N/:\Ph,
| | \ g H H
(@] OH H H
Y4 AV
N _ P
\ / % , N\ /N E/
- N N ° NC N N/\Ph,
| | | ) i
(@] OH H H
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[0507] the pharmaceutically acceptable salts thereof, and
the pharmaceutically acceptable solvates thereof.

[0508] Preferred compounds of this invention are selected
from the group consisting of:
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the pharmaceutically acceptable

[0510] More preferred compounds of this invention are
selected from the group consisting of:
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[0511] the pharmaceutically acceptable salts thereof, and
the pharmaceutically acceptable solvates thereof.

[0512] Most preferred compounds of this invention are
selected from the group consisting of:
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[0515] the pharmaceutically acceptable salts thereof, and

the pharmaceutically acceptable solvates thereof.

[0516] Certain compounds of the invention may exist in
different stereoisomeric forms (e.g., enantiomers, diastere-
oisomers and atropisomers). The invention contemplates all
such stereoisomers both in pure form and in admixture,
including racemic mixtures. Isomers can be prepared using
conventional methods.

[0517] Certain compounds will be acidic in nature, e.g.
those compounds which possess a carboxyl or phenolic
hydroxyl group. These compounds may form pharmaceuti-
cally acceptable salts. Examples of such salts may include
sodium, potassium, calcium, aluminum, gold and silver
salts. Also contemplated are salts formed with pharmaceu-
tically acceptable amines such as ammonia, alkyl amines,
hydroxyalkylamines, N-methylglucamine and the like.

[0518] Certain basic compounds also form pharmaceuti-
cally acceptable salts, e.g., acid addition salts. For example,
the pyrido-nitrogen atoms may form salts with strong acid,
while compounds having basic substituents such as amino
groups also form salts with weaker acids. Examples of
suitable acids for salt formation are hydrochloric, sulfuric,
phosphoric, acetic, citric, oxalic, malonic, salicylic, malic,
fumaric, succinic, ascorbic, maleic, methanesulfonic and
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other mineral and carboxylic acids well known to those
skilled in the art. The salts are prepared by contacting the
free base form with a sufficient amount of the desired acid
to produce a salt in the conventional manner. The free base
forms may be regenerated by treating the salt with a suitable
dilute aqueous base solution such as dilute aqueous NaOH,
potassium carbonate, ammonia and sodium bicarbonate. The
free base forms differ from their respective salt forms
somewhat in certain physical properties, such as solubility in
polar solvents, but the acid and base salts are otherwise
equivalent to their respective free base forms for purposes of
the invention.

[0519] All such acid and base salts are intended to be
pharmaceutically acceptable salts within the scope of the
invention and all acid and base salts are considered equiva-
lent to the free forms of the corresponding compounds for
purposes of the invention.

[0520] Compounds of formula IA can exist in unsolvated
and solvated forms, including hydrated forms. In general,
the solvated forms, with pharmaceutically acceptable sol-
vents such as water, ethanol and the like, are equivalent to
the unsolvated forms for the purposes of this invention.

[0521] This invention also includes Prodrugs of the novel
compounds of this invention. The term “prodrug,” as used
herein, represents compounds which are rapidly transformed
in vivo to the parent compound of the above formula, for
example, by hydrolysis in blood. A thorough discussion is
provided in T. Higuchi and V. Stella, Pro-drugs as Novel
Delivery Systems, Vol. 14 of the A.C.S. Symposium Series,
and in Edward B. Roche, ed., Bioreversible Carriers in Drug
Design, American Pharmaceutical Association and Perga-
mon Press, 1987, both of which are incorporated herein by
reference.

[0522] This invention also includes the compounds of this
invention in isolated and pure form.

[0523] For preparing pharmaceutical compositions from
the compounds described by this invention, inert, pharma-
ceutically acceptable carriers can be either solid or liquid.
Solid form preparations include powders, tablets, dispersible
granules, capsules, cachets and suppositories. The powders
and tablets may be comprised of from about 5 to about 95
percent active ingredient. Suitable solid carriers are known
in the art, e.g., magnesium carbonate, magnesium stearate,
talc, sugar or lactose. Tablets, powders, cachets and capsules
can be used as solid dosage forms suitable for oral admin-
istration. Examples of pharmaceutically acceptable carriers
and methods of manufacture for various compositions may
be found in A. Gennaro (ed.), Remington: is The Science and
Practice of Pharmacy, 20™ Edition, (2000), Lippincott Wil-
liams & Wilkins, Baltimore, Md.

[0524] Liquid form preparations include solutions, sus-
pensions and emulsions. As an example may be mentioned
water or water-propylene glycol solutions for parenteral
injection or addition of sweeteners and opacifiers for oral
solutions, suspensions and emulsions. Liquid form prepara-
tions may also include solutions for intranasal administra-
tion.

[0525] Aerosol preparations suitable for inhalation may
include solutions and solids in powder form, which may be
in combination with a pharmaceutically acceptable carrier,
such as an inert compressed gas, e.g. nitrogen.
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[0526] Also included are solid form preparations that are
intended to be converted, shortly before use, to liquid form
preparations for either oral or parenteral administration.
Such liquid forms include solutions, suspensions and emul-
sions.

[0527] The compounds of the invention may also be
deliverable transdermally. The transdermal composition can
take the form of creams, lotions, aerosols and/or emulsions
and can be included in a transdermal patch of the matrix or
reservoir type as are conventional in the art for this purpose.

[0528] Preferably the compound is administered orally.

[0529] Preferably, the pharmaceutical preparation is in a
unit dosage form. In such form, the preparation is subdi-
vided into suitably sized unit doses containing appropriate
quantities of the active component, e.g., an effective amount
to achieve the desired purpose.

[0530] The quantity of active compound in a unit dose of
preparation may be varied or adjusted from about 0.01 mg
to about 1000 mg, preferably from about 0.01 mg to about
750 mg, more preferably from about 0.01 mg to about 500
mg, and most preferably from about 0.01 mg to about 250
mg, according to the particular application.

[0531] The actual dosage employed may be varied
depending upon the requirements of the patient and the
severity of the condition being treated. Determination of the
proper dosage regimen for a particular situation is within the
skill of the art. For convenience, the total dosage may be
divided and administered in portions during the day as
required.

[0532] The amount and frequency of administration of the
compounds of the invention and/or the pharmaceutically
acceptable salts thereof will be regulated according to the
judgment of the attending clinician considering such factors
as age, condition and size of the patient as well as severity
of the symptoms being treated. A typical recommended daily
dosage regimen for oral administration can range from about
0.04 mg/day to about 4000 mg/day, in two to four divided
doses.

[0533] Classes of compounds that can be used as the
chemotherapeutic agent (antineoplastic agent) include: alky-
lating agents, antimetabolites, natural products and their
derivatives, hormones and steroids (including synthetic ana-
logs), and synthetics. Examples of compounds within these
classes are given below.

[0534] Alkylating agents (including nitrogen mustards,
ethylenimine derivatives, alkyl sulfonates, nitrosoureas and
triazenes): Uracil mustard, Chlormethine, Cyclophospha-
mide (Cytoxan®), Ifosfamide, Melphalan, Chlorambucil,
Pipobroman, Triethylene-melamine, Triethylenethiophos-
phoramine, Busulfan, Carmustine, Lomustine, Streptozocin,
Dacarbazine, and Temozolomide.

[0535] Antimetabolites (including folic acid antagonists,
pyrimidine analogs, purine analogs and adenosine deami-
nase inhibitors): Methotrexate, 5-Fluorouracil, Floxuridine,
Cytarabine, 6-Mercaptopurine, 6-Thioguanine, Fludarabine
phosphate, Pentostatine, and Gemcitabine.

[0536] Natural products and their derivatives (including
vinca alkaloids, antitumor antibiotics, enzymes, lymphok-
ines and epipodophyllotoxins): Vinblastine, Vincristine,
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Vindesine, Bleomycin, Dactinomycin, Daunomubicin,
Doxorubicin, Epirubicin, Idarubicin, paclitaxel (paclitaxel is
commercially available as Taxol® and is described in more
detail below in the subsection entitled “Microtubule Affect-
ing Agents”), Mithramycin, Deoxyco-formyein, Mitomycin-
C, L-Asparaginase, Interferons (especially IFN-a), Etopo-
side, and Teniposide.

[0537] Hormones and steroids (including synthetic ana-
logs): 17a-Ethinylestradiol, Diethylstilbestrol, Testosterone,
Prednisone, Fluoxymesterone, Dromostanolone propionate,
Testolactone, Megestrolacetate, Tamoxifen, Methylpred-
nisolone, Methyl-testosterone, Prednisolone, Triamcino-
lone, Chlorotrianisene, Hydroxyprogesterone, Aminoglute-
thimide,  Estramustine, = Medroxyprogesteroneacetate,
Leuprolide, Flutamide, Toremifene, Zoladex.

[0538] Synthetics (including inorganic complexes such as
platinum coordination complexes): Cisplatin, Carboplatin,
Hydroxyurea, Amsacrine, Procarbazine, Mitotane, Mitox-
antrone, Levamisole, and Hexamethylmelamine.

[0539] Methods for the safe and effective administration
of most of these chemotherapeutic agents are known to those
skilled in the art. In addition, their administration is
described in the standard literature. For example, the admin-
istration of many of the chemotherapeutic agents is
described in the “Physicians’ Desk Reference” (PDR), e.g.,
2002 edition (Medical Economics Company, Montvale, N.J.
07645-1742, USA); the disclosure of which is incorporated
herein by reference thereto.

[0540] As used herein, a microtubule affecting agent is a
compound that interferes with cellular mitosis, i.e., having
an anti-mitotic effect, by affecting microtubule formation
and/or action. Such agents can be, for instance, microtubule
stabilizing agents or agents that disrupt microtubule forma-
tion.

[0541] Microtubule affecting agents useful in the inven-
tion are well known to those of skill in the art and include,
but are not limited to allocolchicine (NSC 406042), Hali-
chondrin B (NSC 609395), colchicine (NSC 757), colchi-
cine derivatives (e.g., NSC 33410), dolastatin 10 (NSC
376128), maytansine (NSC 153858), rhizoxin (NSC
332598), paclitaxel (Taxol®, NSC 125973), Taxol® deriva-
tives (e.g., derivatives (e.g., NSC 608832), thiocolchicine
(NSC 361792), trityl cysteine (NSC 83265), vinblastine
sulfate (NSC 49842), vincristine sulfate (NSC 67574),
epothilone A, epothilone, and discodermolide (see Service,
(1996) Science, 274:2009) estramustine, nocodazole,
MAP4, and the like. Examples of such agents are also
described in the scientific and patent literature, see, e.g.,
Bulinski (1997) J. Cell Sci. 110:3055-3064; Panda (1997)
Proc. Natl Acad. Sci. USA 94:10560-10564; Mubhlradt
(1997) Cancer Res. 57:3344-3346; Nicolaou (1997) Nature
387:268-272; Vasquez (1997) Mol. Biol. Cell. 8:973-985;
Panda (1996) J. Biol. Chem. 271:29807-29812.

[0542] Particularly preferred agents are compounds with
paclitaxel-like activity. These include, but are not limited to
paclitaxel and paclitaxel derivatives (paclitaxel-like com-
pounds) and analogues. Paclitaxel and its derivatives are
available commercially. In addition, methods of making
paclitaxel and paclitaxel derivatives and analogues are well
known to those of skill in the art (see, e.g., U.S. Patent Nos:
5,569,729; 5,565,478; 5,530,020, 5,527,924; 5,508,447,
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5,489,580; 5488,116; 5,484,809; 5478,854; 5,478,736,
5,475,120, 5,468,769; 5.461,169; 5,440,057, 5422,364;
5,411,984; 5,405,972; and 5,296,506).

[0543] More specifically, the term “paclitaxel” as used
herein refers to the drug commercially available as
Taxol®(NSC number: 125973). Taxol® inhibits eukaryotic
cell replication by enhancing polymerization of tubulin
moieties into stabilized microtubule bundles that are unable
to reorganize into the proper structures for mitosis. Of the
many available chemotherapeutic drugs, paclitaxel has gen-
erated interest because of its efficacy in clinical trials against
drug-refractory tumors, including ovarian and mammary
gland tumors (Hawkins (1992) Oncology, 6: 17-23, Horwitz
(1992) Trends Pharmacol. Sci. 13: 134-146, Rowinsky
(1990) J. Natl. Canc. Inst. 82: 1247-1259).

[0544] Additional microtubule affecting agents can be
assessed using one of many such assays known in the art,
e.g., a semiautomated assay which measures the tubulin-
polymerizing activity of paclitaxel analogs in combination
with a cellular assay to measure the potential of these
compounds to block cells in mitosis (see Lopes (1997)
Cancer Chemother. Pharmacol. 41:37-47).

[0545] Generally, activity of a test compound is deter-
mined by contacting a cell with that compound and deter-
mining whether or not the cell cycle is disrupted, in par-
ticular, through the inhibition of a mitotic event. Such
inhibition may be mediated by disruption of the mitotic
apparatus, e.g., disruption of normal spindle formation.
Cells in which mitosis is interrupted may be characterized
by altered morphology (e.g., microtubule compaction,
increased chromosome number, etc.).

[0546] Compounds with possible tubulin polymerization
activity can be screened in vitro. In a preferred embodiment,
the compounds are screened against cultured WR21 cells
(derived from line 69-2 wap-ras mice) for inhibition of
proliferation and/or for altered cellular morphology, in par-
ticular for microtubule compaction. In vivo screening of
positive-testing compounds can then be performed using
nude mice bearing the WR21 tumor cells. Detailed protocols
for this screening method are described by Porter (1995)
Lab. Anim. Sci., 45(2):145-150.

[0547] Other methods of screening compounds for desired
activity are well known to those of skill in the art. Typically
such assays involve assays for inhibition of microtubule
assembly and/or disassembly. Assays for microtubule
assembly are described, for example, by Gaskin et al. (1974)
J. Molec. Biol., 89: 737-758. U.S. Pat. No. 5,569,720 also
provides in vitro and in vivo assays for compounds with
paclitaxel-like activity.

[0548] Methods for the safe and effective administration
of the above-mentioned microtubule affecting agents are
known to those skilled in the art. In addition, their admin-
istration is described in the standard literature. For example,
the administration of many of the chemotherapeutic agents
is described in the “Physicians’ Desk Reference” (PDR),
e.g., 1996 edition (Medical Economics Company, Montvale,
N.J. 07645-1742, USA); the disclosure of which is incor-
porated herein by reference thereto.

[0549] The amount and frequency of administration of the
compounds of formula IA and the chemotherapeutic agents
and/or radiation therapy will be regulated according to the
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judgment of the attending clinician (physician) considering
such factors as age, condition and size of the patient as well
as severity of the disease being treated. A dosage regimen of
the compound of formula IA can be oral administration of
from 10 mg to 2000 mg/day, preferably 10 to 1000 mg/day,
more preferably 50 to 600 mg/day, in two to four (preferably
two) divided doses, to block tumor growth. Intermittant
therapy (e.g., one week out of three weeks or three out of
four weeks) may also be used.

[0550] The chemotherapeutic agent and/or radiation
therapy can be administered according to therapeutic pro-
tocols well known in the art. It will be apparent to those
skilled in the art that the administration of the chemothera-
peutic agent and/or radiation therapy can be varied depend-
ing on the disease being treated and the known effects of the
chemotherapeutic agent and/or radiation therapy on that
disease. Also, in accordance with the knowledge of the
skilled clinician, the therapeutic protocols (e.g., dosage
amounts and times of administration) can be varied in view
of the observed effects of the administered therapeutic
agents (i.e., antineoplastic agent or radiation) on the patient,
and in view of the observed responses of the disease to the
administered therapeutic agents.

[0551] In the methods of this invention, a compound of
formula I A is administered concurrently or sequentially with
a chemotherapeutic agent and/or radiation. Thus, it is not
necessary that, for example, the chemotherapeutic agent and
the compound of formula IA, or the radiation and the
compound of formula IA, should be administered simulta-
neously or essentially simultaneously. The advantage of a
simultaneous or essentially simultaneous administration is
well within the determination of the skilled clinician.

[0552] Also, in general, the compound of formula IA and
the chemotherapeutic agent do not have to be administered
in the same pharmaceutical composition, and may, because
of different physical and chemical characteristics, have to be
administered by different routes. For example, the com-
pound of formula IA may be administered orally to generate
and maintain good blood levels thereof, while the chemo-
therapeutic agent may be administered intravenously. The
determination of the mode of administration and the advis-
ability of administration, where possible, in the same phar-
maceutical composition, is well within the knowledge of the
skilled clinician. The initial administration can be made
according to established protocols known in the art, and
then, based upon the observed effects, the dosage, modes of
administration and times of administration can be modified
by the skilled clinician.

[0553] The particular choice of a compound of formula
IA, and chemotherapeutic agent and/or radiation will depend
upon the diagnosis of the attending physicians and their
judgement of the condition of the patient and the appropriate
treatment protocol.

[0554] The compound of formula IA, and chemotherapeu-
tic agent and/or radiation may be administered concurrently
(e.g., simultaneously, essentially simultaneously or within
the same treatment protocol) or sequentially, depending
upon the nature of the proliferative disease, the condition of
the patient, and the actual choice of chemotherapeutic agent
and/or radiation to be administered in conjunction (i.e.,
within a single treatment protocol) with the compound of
formula or IA.
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[0555] 1If the compound of formula IA, and the chemo-
therapeutic agent and/or radiation are not administered
simultaneously or essentially simultaneously, then the initial
order of administration of the compound of formula IA, and
the chemotherapeutic agent and/or radiation, may not be
important. Thus, the compound of formula IA may be
administered first, followed by the administration of the
chemotherapeutic agent and/or radiation; or the chemo-
therapeutic agent and/or radiation may be administered first,
followed by the administration of the compound of formula
IA. This alternate administration may be repeated during a
single treatment protocol. The determination of the order of
administration, and the number of repetitions of administra-
tion of each therapeutic agent during a treatment protocol, is
well within the knowledge of the skilled physician after
evaluation of the disease being treated and the condition of
the patient.

[0556] For example, the chemotherapeutic agent and/or
radiation may be administered first, especially if it is a
cytotoxic agent, and then the treatment continued with the
administration of the compound of formula IA followed,
where determined advantageous, by the administration of
the chemotherapeutic agent and/or radiation, and so on until
the treatment protocol is complete.

[0557] Thus, in accordance with experience and knowl-
edge, the practicing physician can modify each protocol for
the administration of a component (therapeutic agent—i.e.,
the compound of formula IA, chemotherapeutic agent or
radiation) of the treatment according to the individual
patient’s needs, as the treatment proceeds.

[0558] The attending clinician, in judging whether treat-
ment is effective at the dosage administered, will consider
the general well-being of the patient as well as more definite
signs such as relief of disease-related symptoms, inhibition
of tumor growth, actual shrinkage of the tumor, or inhibition
of metastasis. Size of the tumor can be measured by standard
methods such as radio-logical studies, e.g., CAT or MRI
scan, and successive measurements can be used to judge
whether or not growth of the tumor has been retarded or
even reversed. Relief of disease-related symptoms such as
pain, and improvement in overall condition can also be used
to help judge effectiveness of treatment.

BIOLOGICAL EXAMPLES

[0559] The compounds of the present invention are useful
in the treatment of CXC-chemokine mediated conditions
and diseases. This utility is manifested in their ability to
inhibit IL.-8 and GRO-a chemokine as demonstrated by the
following in vitro assays.

[0560] Receptor Binding Assays:
[0561] CXCR1 SPA Assay

[0562] For each well of a 96 well plate, a reaction mixture
of 10 ug hCXCR1-CHO overexpressing membranes (Bio-
signal) and 200 ug/well WGA-SPA beads (Amersham) in
100 ul was prepared in CXCR1 assay buffer (25 mM
HEPES, pH 7.8, 2 mM CaCl,, 1 mM MgCl,, 125 mM NaCl,
0.1% BSA) (Sigma). A 0.4 nM stock of ligand, [1251]-IL-8
(NEN) was prepared in the CXCR1 assay buffer. 20x stock
solutions of test compounds were prepared in DMSO
(Sigma). A 6x stock solution of IL-8 (R&D) was prepared in
CXCR2 assay buffer. The above solutions were added to a
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96-well assay plate (PerkinElmer) as follows: 10 ul test
compound or DMSO, 40 ul CXCR1 assay buffer or IL-8
stock, 100 gl of reaction mixture, 50 ul of ligand stock (Final
[Ligand]=0.1 nM). The assay plates were shaken for 5
minutes on plate shaker, then incubated for 8 hours before
cpm/well were determined in Microbeta Trilux counter
(PerkinElmer). % Inhibition of Total binding-NSB (250 nM
IL-8) was determined for ICy, values.

[0563] Alternative CXCR1 SPA Assay

[0564] Protocol using CXCR1-Expressing Membranes
from Biosignal Packard

[0565] For each 50 ul reaction, a working stock of 0.25
ug/ul hCXCR1-CHO over-expressing membranes with a
specific activity of 0.05 pmol/mg (Biosignal Packard) and
25 ug/tl WGA-SPA beads (Perkin Elmer Life Sciences) was
prepared in CXCR1 assay buffer (25 mM HEPES, pH 7.8,
0.1 mM CaCl,, 1 mM MgCl,, 100 mM NaCl) (Sigma). This
mixture was incubated on ice for 30 minutes and then
centrifuged at 2500 rpm for 5 minutes. The beads and
membranes were resuspended in CXCR1 assay buffer to the
same concentrations as in the original mixture. A 0.125 nM
stock of ligand, [**°I]-IL-8 (Perkin Elmer Life Sciences),
was prepared in the CXCR1 assay buffer. Test compounds
were first serially diluted by half-logs in DMSO (Sigma) and
then diluted 20-fold in CXCR1 assay buffer. The above
solutions were added to a Corning NBS (non-binding sur-
face) 96-well assay plate as follows: 20 ul test compound or
5% DMSO (final [DMSO]=2%), 20 ul of membranes and
SPA bead mixture (Final [membrane]=5 ug/reaction; Final
[SPA bead]=500 ug/reaction), 10 ul of ligand stock (Final
[**°I-1L-8]=0.025 nM). The assay plates were incubated for
4 hours before cpm/well were determined in a Microbeta
Trilux counter (Perkin Elmer Life Sciences). IC,, values
were quantified using nonlinear regression analysis in
GraphPad Prism.

[0566] Alternative CXCR1 SPA Assay

[0567] Protocol using CXCR1-Expressing Membranes
from Euroscreen

[0568] For each 50 ul reaction, a working stock of 0.025
ug/ul hCXCR1-CHO over-expressing membranes with a
specific activity of 3.47 pmol/mg (Euroscreen) and 5 ug/ul
WGA-SPA beads (Perkin Elmer Life Sciences) was pre-
pared in CXCR1 assay buffer (25 mM HEPES, pH 7.8, 2.0
mM CaCl,, 1 mM MgCl,, 125 mM NaCl) (Sigma). This
mixture was incubated on ice for 5 minutes. A 0.125 nM
stock of ligand, [***I]-IL-8 (Perkin Elmer Life Sciences),
was prepared in the CXCR1 assay buffer. Test compounds
were first serially diluted by half-logs in DMSO (Sigma) and
then diluted 13.3-fold in CXCR1 assay buffer. The above
solutions were added to a Corning NBS (non-binding sur-
face) 96-well assay plate as follows: 20 ul test compound or
7.5% DMSO (final [DMSO]=3%), 20 ul of membranes and
SPA bead mixture (Final [membrane]=0.5 pg/reaction; Final
[SPA bead]=100 ug/reaction), 10 ul of ligand stock (Final
[**°I-1L-8]=0.025 nM). The assay plates were incubated for
4 hours before cpm/well were determined in a Microbeta
Trilux counter (Perkin Elmer Life Sciences). ICs, values
were quantified using nonlinear regression analysis in
GraphPad Prism.

[0569] Forthe CXCR1 assay, compounds of this invention
had an ICs, of <20 uM. Most preferred compounds (al) to
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(a21) had a K; within the range of 4 nM to 3000 nM. The
compound of Example 56 (i.e., (a9)) had a K; of 4 nM, the
compound of Example 201.1 (i.e., (a20)) had a K; of 123
nM, and the compound of Example 201.9 (i.e., (a21)) had a
K, of 50 nM.

[0570] CXCR2 SPA Assay

[0571] For each well of a 96 well plate, a reaction mixture
of 4 ug hCXCR2-CHO overexpressing membranes (Biosig-
nal) and 200 ug/well WGA-SPA beads (Amersham) in 100
ul was prepared in CXCR2 assay buffer (25 mM HEPES, pH
74,2 mM CaCl,, 1 mM MgCl,). A 0.4 oM stock of ligand,
[125I]-IL-8 (NEN), was prepared in the CXCR2 assay
buffer. 20x stock solutions of test compounds were prepared
in DMSO (Sigma). A 6x stock solution of GRO-a (R&D)
was prepared in CXCR2 assay buffer. The above solutions
were added to a 96-well assay plate (PerkinElmer or Corn-
ing) as follows: 10 ul test compound or DMSO, 40 ul
CXCR2 assay buffer or GRO-a stock, 100 ul of reaction
mixture, 50 ul of ligand stock (Final [Ligand]=0.1 nM).
When 40x stock solutions of test compounds in DMSO were
prepared, then the above protocol was used except instead 5
ul test compound or DMSO and 45 ul CXCR2 assay buffer
were used. The assay plates were shaken for 5 minutes on a
plate shaker, then incubated for 2-8 hours before cpm/well
were determined in Microbeta Trilux counter (PerkinElmer).
% Inhibition of total binding minus non-specific binding
(250 nM Gro-a. or 50 uM antagonist) was determined and
IC50 values calculated. Compounds of this invention had an
IC4, of <5 uM.

[0572] Alternative CXCR2 SPA Assay
[0573] Protocol using the CXCR2 50 ul Assay

[0574] For each 50 ul reaction, a working stock of 0.031
ug/ul hCXCR2-CHO over-expressing membranes with a
specific activity of 0.4 pmol/mg (Biosignal Packard) and 2.5
ug/ul WGA-SPA beads (Perkin Elmer Life Sciences) was
prepared in CXCR2 assay buffer (25 mM HEPES, pH 7.4,
2.0 mM CaCl,, 1 mM MgCl,) (Sigma). This mixture was
incubated on ice for 5 minutes. A 0.50 nM stock of ligand,
[***I]-IL-8 (Perkin Elmer Life Sciences), was prepared in
the CXCR?2 assay buffer. Test compounds were first serially
diluted by half-logs in DMSO (Sigma) and then diluted
13.3-fold in CXCR?2 assay buffer. The above solutions were
added to a Corning NBS (non-binding surface) 96-well
assay plate as follows: 20 ul test compound or 7.5% DMSO
(final [DMSOJ=3%), 20 ul of membranes and SPA bead
mixture (final [membrane]=0.625 ug/reaction; final [SPA
bead]=50 ug/reaction), 10 ul of ligand stock (final [**°I-IL-
8]=0.10 nM). The assay plates were incubated for 2 hours
before cpm/well were determined in a Microbeta Trilux
counter (Perkin Elmer Life Sciences). ICs, values were
quantified using nonlinear regression analysis in GraphPad
Prism.

[0575] Alternative CXCR2 SPA Assay
[0576] Protocol using the CXCR2 200 ul Assay

[0577] For each 200 ul reaction, a working stock of 0.02
ug/ul hCXCR2-CHO over-expressing membranes with a
specific activity of 0.6 pmol/mg (Biosignal Packard) and 2
ug/ul WGA-SPA beads (Perkin Elmer Life Sciences) was
prepared in CXCR2 assay buffer (25 mM HEPES, pH 7.4,
2.0 mM CaCl,, 1 mM MgCl,) (Sigma). This mixture was
incubated on ice for 5 minutes. A 0.40 nM stock of ligand,
[***I]-IL-8 (Perkin Elmer Life Sciences), was prepared in
the CXCR?2 assay buffer. Test compounds were first serially
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diluted by half-logs in DMSO (Sigma) and then diluted
20-fold in CXCR2 assay buffer. The above solutions were
added to a Corning NBS (non-binding surface) 96-well
assay plate as follows: 50 ul test compound or 10% DMSO
(final [DMSO]=2.5%), 100 ul of membranes and SPA bead
mixture (final [membrane]=2 ug/reaction; final [SPA bead]=
200 pg/reaction), 50 ul of ligand stock (final [**°I-IL-8]=
0.10 nM). The assay plates were incubated for 2 hours
before cpm/well were determined in a Microbeta Trilux
counter (Perkin Elmer Life Sciences). IC5, values were
quantified using nonlinear regression analysis in GraphPad
Prism.

[0578] For the CXCR?2 assay, most preferred compounds
(al) to (a21) had a K; within the range of 2 nM to 36 nM.
The compound of Example 56 (i.e., (a9)) had a K; of 7 nM,
the compound of Example 201.1 (i.e., (a20)) had a K; of 3.5
nM, and the compound of Example 201.9 (i.e., (a21)) had a
K, of 2.7 nM.

[0579] Calcium Fluorescence Assay (FLIPR)

[0580] HEK 293 cells stably transfected with hCXCR2
and Ga/q were plated at 10,000 cells per well in a Poly-D-
Lysine Black/Clear plate (Becton Dickinson) and incubated
48 hours at 5% CO,, 37° C. The cultures were then incu-
bated with 4 mM fluo-4, AM (Molecular Probes) in Dye
Loading Buffer (1 % FBS, HBSS w. Ca & Mg, 20 mM
HEPES (Cellgro), 2.5 mM Probenicid (Sigma) for 1 hour.
The cultures were washed with wash buffer (HBSS w Ca, &
Mg, 20 mM HEPES, Probenicid (2.5 mM)) three times, then
100 ul/well wash buffer was added.

[0581] During incubation, compounds were prepared as
4% stocks in 0.4% DMSO (Sigma) and wash buffer and
added to their respective wells in the first addition plate. IL-8
or GRO-a (R&D Systems) concentrations were prepared 4x
in wash buffer+0.1 % BSA and added to their respective
wells in second addition plate.

[0582] Culture plate and both addition plates were then
placed in the FLIPR imaging system to determine change in
calcium fluorescence upon addition of compound and then
ligand. Briefly, 50 ul of compound solutions or DMSO
solution was added to respective wells and change in cal-
cium fluorescence measured by the FLIPR for 1 minute.
After a 3 minute incubation within the instrument, 50 ul of
ligand was then added and the change in calcium fluores-
cence measured by the FLIPR instrument for 1 minute. The
area under each stimulation curve was determined and
values used to determine % Stimulation by compound
(agonist) and % Inhibition of Total Calcium response to
ligand (0.3 nM IL-8 or GRO-) for IC50 values of the test
compounds.

[0583] Chemotaxis Assays for 293-CXCR2

[0584] A chemotaxis assay is setup using Fluorblok inserts
(Falcon) for 293-CXCR2 cells (HEK-293 cells overexpress-
ing human CXCR?2). The standard protocol used at present
is as follows:

[0585] 1. Inserts are coated with collagenlV (2
ug/ml) for 2 hrs at 37° C.

[0586] 2. The collagen is removed and inserts are
allowed to air dry overnight.

[0587] 3. Cells are labeled with 10 uM calcein AM
(Molecular Probes) for 2 hrs. Labeling is done in
complete media with 2% FBS.
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[0588] 4. Dilutions of compound are made in mini-
mal media (0.1% BSA) and placed inside the insert
which is positioned inside the well of a 24 well plate.
Within the well is IL-8 at a concentration of 0.25 nM
in minimal media. Cells are washed and resuspended
in minimal media and placed inside the insert at a
concentration of 50,000 cells per insert.

[0589] 5. Plate is incubated for 2 hrs and inserts are
removed and placed in a new 24 well. Fluorescence
is detected at excitation=485 nM and emission=530
nM.

[0590] Cytotoxicity Assays

[0591] A cytotoxicity assay for CXCR2 compounds is
conducted on 293-CXCR2 cells. Concentrations of com-
pounds are tested for toxicity at high concentrations to
determine if they may be used for further evaluation in
binding and cell based assays. The protocol is as follows:

[0592] 1.293-CXCR2 cells are plated overnight at a
concentration of 5000 cells per well in complete
media.

[0593] 2. Dilutions of compound are made in mini-
mal media w/0.1% BSA. Complete media is poured
off and the dilutions of compound are added. Plates
are incubated for 4, 24 and 48 hrs. Cells are labeled
with 10 uM calcein AM for 15 minutes to determine
cell viability. Detection method is the same as above.

[0594] Soft Agar Assay

[0595] 10,000 SKMEL-5 cells/well are placed in a mix-
ture of 1.2% agar and complete media with various dilutions
of compound. Final concentration of agar is 0.6%. After 21
days viable cell colonies are stained with a solution of MTT
(1 mg/ml in PBS). Plates are then scanned to determine
colony number and size. IC, is determined by comparing
total area vs. compound concentration.

[0596] CCR7 Membrane Preparation.

[0597] Ba/F3-CCR7 membranes were prepared as previ-
ously described (Hipkin et al., J. Biol. Chem., 272, 1997,
13869-76). Cells were pelleted by centrifugation, incubated
in homogenization buffer (10 mM Tris-HCl, 5 mM EDTA,
3 mM EGTA, pH 7.6) and 1 yM PMSF for 30 min. on ice.
The cells were then lysed with a Dounce homogenizer using
stirrer type RZR3 polytron homogenizer (Caframo, Wiarton,
Ont.) with 12 strokes at 900 RPM. The intact cells and nuclei
were removed by centrifugation at 500xg for 5 min. The cell
membranes in the supernatant were then pelleted by cen-
trifugation at 100,000xg for 30 min. The membranes were
then resuspended in glygly buffer (20 mM glycylglycine, 1
mM MgCl,, 250 mM sucrose, pH 7.2), aliquoted, quick
frozen and stored at -80° C.

[0598] CCR7 [**S]GTPyS Exchange Assay.

[0599] The exchange of guanosine 5'-[y->*S]triphospate
([*>S]GTPyS, triethylammonium salt; specific activity=1250
Ci/mmol; NEN Boston, Mass.) was measured using a scin-
tillation proximity assay (SPA) as previously described
(Cox, et. al., Mol. Pharmacol., 59, 2001, 707-15). For each
assay point, 2 ug of membrane was preincubated for 30 min
at room temperature with 200 ug wheat germ agglutinin-
coated SPA beads (WGA-SPA; Amersham, Arlington
Heights, I11.) in SPA binding buffer (50 mM HEPES, 10 mM
MgCl,, 1 mM EDTA, 100 mM NaCl, 0.1% BSA, pH 7.6).
The beads and membranes were transferred to a 96-well
Isoplate (Wallac, Gaithersburg, Md.) and incubated with 10
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#M guanosine 5'-diphosphate (GDP) in the presence or
absence of 2 nM MIP-3f and/or compounds for 60 min at
room temperature. The incubation continued for another 60
min. following the addition of 0.1 nM [**S]GTPyS. Mem-
brane-bound [**S]GTPyS was measured using a 1450
Microbeta Trilux counter (Wallac, Gaithersburg, Md.).

[0600] There were compounds of this invention that had
an EC, of <10 uM. The compound of Example 2065 had an
EC,, of 13 nM, the compound of Example 2066 had an EC,
of 16 nM, the compound of Example 2105 had an ECs, of
3 nM, and the compound of Example 2106 had an ECs, of
12 oM.

[0601] Compounds of formula IA may be produced by
processes known to those skilled in the art, in the following
reaction schemes, and in the preparations and examples
below.

[0602] A general procedure for the preparation of com-
pounds of formula IA is as follows:

o\\//o
N/S\N B—NH,
\_/
MeO OMe
o\\//o o\\//o
N/S\N A—NH, N/S\N
>\ /< >\ /<
B—N OMe A—N N—B
\ \ /
H H H

[0603] Compounds of this invention are prepared by con-
densing an amine (either A-NH, or B—NH,) with
dimethoxythiadiazoledioxide to give the monomethoxy-
thiadiazoledioxide intermediate. Subsequent condensation
of this intermediate with the commercially available or
prepared amine (either A-NH, or B—NH,) provides the
desired chemokine antagonist.

O
Il
S
N B—NH,
—_—
>\ /<
MeO OMe
O O
! !
>\ /< >\ /<
B—N OMe A—N N—B
\ \ /
H H H

[0604] Thiadiazoleoxide compounds are prepared simi-
larly starting with dimethoxythiadiazoleoxide. Sequential
condensation with amine A-NH, or B—NH, as described
above provides the desired antagonist.
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[0605] The invention disclosed herein is exemplified by
the following preparations and examples which should not
be construed to limit the scope of the disclosure. Alternative
mechanistic pathways and analogous structures may be
apparent to those skilled in the art.

PREPARATIVE EXAMPLE 1

[0606]
No, *

HO,C

OH

N—H NO,

—_—
N
OH
)
OH
OH

[0607] 3-Nitrosalicylic acid (500 mg, 2.7 mmol), DCC
(563 mg) and ethyl acetate (10 mL) were combined and
stirred for 10 min. (R)-(-)-2-pyrrolidinemethanol (0.27 mL)
was added and the resulting suspension was stirred at room
temperature overnight. The solid was filtered and the filtrate
washed with 1 N NaOH. The aqueous phase was acidified
and extracted with EtOAc. The resulting organic phase was
dried over anhydrous MgSO,, filtered and concentrated in
vacuo. Purification of the residue by preparative plate chro-
matography (silica gel, 5% MeOH/CH,CL, saturated with
AcOH) gave the product (338 mg, 46%, MH*=267).

PREPARATIVE EXAMPLE 2
[0608]

HO +

H
Ho—C‘ Step B
N —
NO,
(¢] OH
HO
N
NH,
(¢] OH
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[0609] Step A

[0610] 3-Nitrosalicylic acid (9.2 g), bromotripyrrolidino-
phosphonium hexafluorophosphate (PyBroP, 23 g) and N,N-
diisopropylethylamine (DIEA, 26 mL) in anhydrous CH,Cl,
(125 mL) were combined and stirred at 25° C. for 30 min.
(R)-(+)-3-pyrrolidinol (8.7 g) in CH,Cl, (25 mL) was added
over 25 min and the resulting suspension was stirred at room
temperature overnight. The mixture was extracted with 1 M
NaOH (aq) and the organic phase was discarded. The
aqueous phase was acidified with 1 M HCl (aq), extracted
with EtOAc, dried over anhydrous Na,SO,, filtered and
concentrated in vacuo to afford the crude product (7 g)
which was used without further purification.

[0611] Step B

[0612] The crude product from Step A above was stirred
with 10% Pd/C (0.7 g) in MeOH (100 mL) under a hydrogen
gas atmosphere overnight. The reaction mixture was filtered
through celite, the filtrate concentrated in vacuo, and the
resulting residue purified by column chromatography (silica
gel, 10% MeOH/CH,Cl, saturated with NH,OH) to give the
product (2.5 g, 41%, MH+=223).

PREPARATIVE EXAMPLE 2.1
[0613]

NBoc
HoN

O
P N
N N
H H

[0614] To N—BOC-3-(amino)piperidine (0.5 g) dissolved
in CH,CL, (10 mL) was added benzylisocyanate (3 mmol).
After stirring for 2 hrs, amine scavenger resin (1.9 mmol)
was added and the mixture was stirred overnight, filtered,
the resin back-washed with CH,Cl, and methanol, and the
organics concentrated in vacuo. Stirring of the crude mate-
rial in 4N HCl/dioxane (40 mL) for 2.5 hrs before concen-
trating in vacuo gave the title compound (41%, MH+=369).

PREPARATIVE EXAMPLE 2.2-2.6

[0615] Following the procedures set forth in Preparative
Example 2.1 but using the isocyanate (or chloroformate)
indicated in the Table below, the amines were obtained and
used without further purification.
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Prep
Ex. Amine Isocyanate Amine
22
O\ I
NH )I\ NH
H,N NCOo N N
H H

23 o
NH O\ J\ QH
HoN NCO N N
>4 Z NCO o)
PN
N NH /\E ; NH

L0
NH .~ )I\ )I\ NH
HN O Cl /\O N
H
2.6 0
o )J\
NH NH
HN PN N
H H

PREPARATIVE EXAMPLE 2.7

-continued

[0616]
O
o0 o N/O NO,
— 3% 0
NH

NBoc F. S\
H,N

i j/ Step B
[0617] To N—BOC-3-(amino)piperidine (5 mmol) dis-

solved in CH,Cl, (30 mL) was added trifluoromethane- ©

sulfonic anhydride (5 mmol) and the mixture was stirred O/\

overnight. The mixture was concentrated in vacuo, diluted N Sten C

with CH,Cl, (10 mL) and treated with trifluoroacetic acid NOo, —P—m

(10 mL). After stirring for 2 hr, the mixture was concentrated HOC 3 -

in vacuo to give the title compound (43%, MH+=233.1). ’
o

PREPARATIVE EXAMPLE 2.8 /\N

[0618] NH2

HO,C o) OH
Swep A [0619] Step A
HOLC NG, [0620] 3-Nitrosalicylic acid (5 mmol) and N-hydroxysuc-
OH cinimide (5 mmol) were added to a solution of 2% DMF/

CH,Cl,, followed by DCC (5 mmol). After stirring for 2 hr,
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the mixture was filtered and concentrated in vacuo and the
residue used directly in Step B.

[0621] Step B

[0622] The product from Step A above was suspended in
DMF and to this was added morpholino-2-carboxylic acid
HCI (5 mmol) in CH,Cl, (10 mL)/DMF (5 mL) and diiso-
propylethylamine (10 mmol). The mixture was stirred over-
night, filtered, basified with 1 N NaOH (50 mL), washed
with CH,Cl,, acidified with SN HCI and extracted with
EtOAc. The organic phase was dried over Na,SO,, filtered
and concentrated in vacuo to give the desired compound
which was used directly in Step C (MH+=296).

[0623] Step C

[0624] Following a similar procedure as in Preparative
Example 2 Step B, but using the product from Step B above,
the title compound was obtained (23%, MH+=267).

PREPARATIVE EXAMPLE 2.9

[0625]
H
COH
[ j/ Step A
H
N I\
/ \ N N— Step B
:_N: \_<
CO,H
/
K( \,(Q\ —
HO,C
CIN
x )\
N N/\
N
NI,
HO,C 0 OH

[0626] Step A

[0627] 2-Piperazinecarboxylic acid and 2-chloro-1,3-py-
rimidine were stirred with triethylamine and MeOH. After
stirring overnight at reflux, the mixture was filtered and
concentrated in vacuo to give the desired compound which
was used directly in Step B (MH+=209).

[0628] Step B

[0629] Following a similar procedure as Preparative
Example 2.8, Step B except using the product from Pre-
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parative Example 2.9 Step A above, the desired compound
was obtained (41%, MH+=374).

[0630] Step C

[0631] Following a similar procedure as in Preparative
Example 2, Step B, but using the product from Step B above,
the desired compound was obtained (99%, MH+=344).

PREPARATIVE EXAMPLE 2.10
[0632]

Step A
—

&YQ
O

-
A =

Cg*m

HO,C o)

HO,C

Step B
D ——

NH,

[0633] Step A

[0634] Following a similar procedure as Preparative
Example 2.8, Step A except using 3-nitrobenzoic acid, the
desired compound was obtained and used directly in Step B.

[0635] Step B

[0636] Following a similar procedure as Preparative
Example 2.8, Step B except using the products from Pre-
parative Example 2.9, Step A and Preparative Example 2.10,
Step A, the desired compound was obtained (86%).

[0637] Step C

[0638] Following a similar procedure as in Preparative
Example 2, Step B, but using the product from Step B above,
the desired compound was obtained (67%, MH+=331).
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PREPARATIVE EXAMPLE 2.11
[0639]

Step A
—
N
O
Step B
—_—
HO N

HO N

[0640] Step A

[0641] N-Benzylpiperidone (2 g, HCI salt, hydrate) was
stirred with THF (20 mL), concentrated to dryness, and
placed under high vac. The residue was diluted in THF (20
mL), and methyllithium was added (2.5 eq of 1.6N in Et,0)
via syringe. After stirring for 3 hr, the mixture was concen-
trated in vacuo, diluted with water, extracted with CH,CL,,
and dried over Na,SO,. Filtration and concentrating in
vacuo gave the desired product (50%, MH+=205).

[0642] Step B

[0643] Following a similar procedure as in Preparative
Example 2, Step B, but using the product from Step A above,
the title compound was obtained (95%, MH+=116).

PREPARATIVE EXAMPLE 2.12
[0644]

| \/@ =
N
-~
H
| \/@ —
\[(\/ N

O
| \Q Step C
\(\/ N ——
OH

N
~
Y\/ °

OH

[0645] Step A

[0646] To N-benzyl-N-methylamine (20 mmol) dissolved
in acetone (50 mL) was added concentrated HCI (20 mmol),
paraformaldehyde (30 mmol) and 2-propanol (2 mL). After
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stirring at reflux overnight, the mixture was concentrated in
vacuo, diluted with water, basified to pH 14 and extracted
with ether. The organic phase was dried over Na,SO,,
filtered and concentrated in vacuo to give the desired prod-
uct (98%) which was used directly in Step B.

[0647] Step B

[0648] The product from Step A above (500 mg) was
dissolved in MeOH (20 mL) and to this was added NaBH,
(50 mg). After stirring for 10 min, the solution was concen-
trated in vacuo to give the desired compound which was
used directly in Step C without purification.

[0649] Step C

[0650] The product from Step B above was diluted with
MeOH (20 mL) and to this was added AcOH (0.1 mL), a
catalytic amount of Pd/C (10%) and the mixture stirred
under H, atmosphere (balloon) overnight. The mixture was
filtered, 4N HCI in dioxane (1 mL) was added, and the
mixture was concentrated in vacuo to give the desired
compound that was used directly without purification.

PREPARATIVE EXAMPLE 2.13

[0651]
HCl
Step A
MeOZC\/ NH;
|
N Step B
NO, —_—
HO,C (6] OH
|
N
NH;
HO,C (6] OH

[0652] Step A

[0653] Following a similar procedure as Preparative
Example 2, Step A except using methyl glycinate, the
desired ester was obtained. The mixture was poured into 200
mL of 1IN NaOH, then extracted with dichloromethane. The
pH was adjusted to 1 and NaCl was added until saturation.
After several hours, the resulting precipitate was filtered and
washed with cold water to give the desired product (42%).

[0654] Step B

[0655] Following a similar procedure as in Preparative
Example 2 Step B, but using the product from Step A above,
the title compound was obtained (95%).
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PREPARATIVE EXAMPLE 2.14

[0656]
HClL
MeO,C g Step A
NN
N Step B
NO2 —_—
HO,C O OH
N
NH,
HO,C O OH

[0657] Step A

[0658] Following a similar procedure as in Preparative
Example 2.13, Step A except using methyl N-methylglyci-
nate, the desired product was obtained (18%).
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[0659] Step B

[0660] Following a similar procedure as in Preparative
Example 2, Step B, but using the product from Step A above,
the title compound was obtained (95%, MH+=225).

PREPARATIVE EXAMPLE 2.16
[0661]

O O

b Y
J — U

[0662] The above n-oxide (2 g) was combined with
H,NMe/H,O (15 ¢cm®) and heated to 140° C. overnight.
Potassium carbonate (1.3 g) added and the mixture concen-
trated in vacuo. Extraction with EtOH and concentration of
the filtrate in vacuo gave 1.56 g of crude amine (MH+=125).

PREPARATIVE EXAMPLE 3-10.50

[0663] Following the procedures set forth in Preparative
Examples 1-2 but using the carboxylic acid, amine, and
coupling agent [DCC (Prep. Ex. 1) or PyBrop (Prep. Ex. 2)]
listed in the Table below, the indicated amide products were
obtained and used without further purification.

Prep

Ex. Carboxylic acid Amine

Product

1. Coupling Agent
2. % yield

3. MH*

3
\N—H
NO, /

HO,C
OH

* |
N,
~
NO, o
HO,C
OH

5 NH,

HO,C
OH

Z

-~ NH,

1. PyBrop
2. 87,86
3.181

N
\r NI,
O OH

1. PyBroP
2. 49
3.209

H,N
NH,

1. PyBroP
2.95
3.153
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38

-continued

Product

1. Coupling Agent
Prep 2. % yield
Ex. Carboxylic acid Amine 3. MH*

6 —NH,
NO, N
HO,C H NH,
OH
7
o) 0
NO2 k/N\ k/N
HO,C H NH,
OH

1. PyBroP
2. 65,53
3.209

1. PyBroP
2. 59, 69
3.207

10 HO 2, HO
NO,
HO,C
OH N\ N
H NH,
O OH

1. PyBroP
2. 49, 86
3.237

\“\\\
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89

-continued

Prep
Ex. Carboxylic acid Amine

Product

1. Coupling Agent
2. % yield

3. MH*

10.2 Y
NO,
2 NH,
HOC
10.3 NN NH;
NO,
HO,C
10.4
NO, NH,
HOC

OH

10.5 NH,
NO,
HO,C

10.6
o
NO 2
AN NH
HO,C FiC

TZ

1. PyBroP
2. 30, 88
3.193

H NH

O OH

1. PyBroP
2.26, 87
3.195

H
|
~o~N
NH,
0 OH

1. PyBroP
2.38
3.209

H
)\/ N
NH,
o OH

1. PyBroP
2.29
3.209

H
N
NH,
o) OH

1. PyBroP
2.38
3.223

O,

~
e’ N NH,

e

1. PyBroP
2. 32,99
3.3679
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90

-continued

Prep
Ex. Carboxylic acid Amine

Product

1. Coupling Agent
2. % yield

3. MH"

10.7

H
N
NO.
HO,C
OH OH

iy,

108 s j
NO2 </NH
HO,C ;
OH o

=

109 211
NO,

HO,C
OH

HO

10.10 212
NO,

HO,C
OH

OH

1013 2.4
NO,

HO,C
OH

PN

o
TZ

NH

OH

1. PyBroP
2. 35,99
3.237

wi

NH,

HO
OH

O "
e}

1. DCC
2. 30, 99
3. 269

NH,
HO

1. PyBroP
2. 58,95
3.2331

N
Y\/ NH,

HO O OH

1. PyBroP
2.42,95
3.2389

O
/\ )I\ N
N N NH,
H H

1. PyBroP
2.51,95
3.307
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-continued
Product
1. Coupling Agent
Prep 2. % yield
Ex. Carboxylic acid Amine 3. MH*

10.14 2.2
(0]
NO.
2 O\ )]\ N
HO,C N N NH;
OH H H
O OH
1. PyBroP
O 2.55
3.347
NH
N N
H H

10.15 2.1
O
NO.
: )J\ N
HO,C N N NH,
OH H H
O OH

1. PyBroP
e} 2.41

3.369.1
NH

10.16 2.3
e}
NO,
’ JI\ N
HO,C N N NH;
OH H H
e} OH
1. PyBroP
9] 2.56
3.3549
NH
N

1017 25
o)
NO2 )]\ N
HO,C /\o N NH,
OH H
o) OH
1. PyBroP
0 2.56
3. 308
/\ NH
o) N
o

10.18 12.4 OH

TZ,
TZ

o
TZ

NO,

OH
(_*
NH,

HO,C
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Product

1. Coupling Agent

Prep 2. % yield
Ex. Carboxylic acid Amine 3. MH*
1. PyBroP
2.10, 95
3.2529
O
k/NH
10.19 H
N
NO, o
HO,C NH,
OH
N OH
~
1. PyBroP
2.42,95
3.249
10.20 H
HO N
NO, o
HO,C NH;
OH
<:N>_<I_;
OH
1. PyBroP
2.15,95
3.264.9
10.21
HO
NO, o
HO,C NH;
OH
NH OH

1. PyBroP
2. 64,95
3.273
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93

-continued

Prep
Ex. Carboxylic acid Amine

Product

1. Coupling Agent
2. % yield

3. MH"

10.22 H

HO N

NO,

HO,C
OH

10.23 o NH,
NOZ>‘/ Y\/

o)
HO,C
OH

1024 N -

NO, |

TZ

HO,C
OH

10.25 -

TZ,

NO,

HO,C
OH

NH,

N OH

HO
1. PyBroP

2. 45, 95
3.273

NH,

o>_/— NH  OH

(0]

1. PyBroP
2. 44,95
3.281

NH,

\ N

1. PyBroP
2.41,95
3.281.1

NH,
1. PyBroP

2. 48, 95
3.257
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Prep
Ex. Carboxylic acid Amine

Product
1. Coupling Agent

1026
NO,

HO,C
OH

10.28

Zm

NO,HO

HO,C
OH

10.29 OH

NO, ~
HOC
OH

Zm

10.30

H
N
~o,HO
HO,C
OH

10.31 H

HO,C
OH

2. % yield
N
NH,

3. MH*
O OH
1. DCC
H

2.15, 99
3.235

o)
NH,

HO

1. PyBroP
2.52,95
3.2371

N o
o
HO NH,
i N OH
~

1. PyBroP
2. 3195
3.259.1

o
NH,

H
HO N O

1. PyBroP
2. 54,95
3.2509

NH;
N OH
HO/\/ ~

1. PyBroP
2. 64,95
3.2109
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Prep
Ex. Carboxylic acid Amine

Product
1. Coupling Agent

10.32

NH,
o N
NO,

HO,C
OH

10.33 H

HO,C
OH

10.34 NH

NO,
HO,C

OH
HO

10.35 o

NO,
~ NH,
HO,C
OH

10.36

o
P
NO,
-~ NMe,

HO,C
OH

2. % yield
3. MH"
O,
NH,

NH OH
HO/\/
1. PyBroP

H

2. 47,95
3.197

o
NH,

N o
HO/\/

1. PyBroP
2.47,95
3.273

NH,

HO

1. PyBroP
2.51,95
3.2371

NH,

1. PyBroP
2. 60, 90
3.224

NH,
OH
| O
NMez
O
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Prep
Ex. Carboxylic acid Amine

Product

1. Coupling Agent
2. % yield

3. MH"

10.37

0
2
-~ OMe

HO,C
OH

10.38
NO
HO,C N
OH H

10.39
NO,
HO,C
OH N

10.40

1. PyBroP
2. 65,99
3.252

NH,
OH
| O
P
OMe
O

1. PyBroP
2. 58,99
3.239

NH,
OH
NO
o)

1. PyBroP
2. 35,99
3.2211

NH,
OH
NQ
o

1. PyBroP
2. 42,99
3.2352

o] NH,
NO, OH
HN OFt
HO,C
OH
N
OEt
o
o

1. DCC
2.32,99
3.293.1
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Prep
Ex. Carboxylic acid Amine

Product

1. Coupling Agent
2. % yield

3. MH*

10.41 HO,

NO, NH

HO,C
OH

10.42 HO

NO,

HO,C
OH

10.43 \
NO,

NH
HO,C Ho” N

OH

10.44 OH

NO,

HO,C
OH

NH
HO /\/

10.45 12.3

NO,

HO,C
OH

NH,
OH
OH
N
o

1. PyBroP
2. 45,99
3.2231

HO
&\I
NH,
o) OH

1. PyBroP
2.55,81
3.251.1

D

N
o N NH,

1. PyBroP
2. 68, 66
3.2249

OH

N
oo N NH,

1. PyBroP
2. 68, 66
3.2411

o/\\ NH,

OH
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Prep

Ex. Carboxylic acid Amine

Product

1

. Coupling Agent
2.
3.

% yield
MH*

¢
NH
0
j
10.46
NO,

HO,C
OH

10.47 2.6

NO,

HO,C
OH

10.48 N
N

NO, |
HO,C N—N

10.49

NH,
NO,
HO,C

1.
2.
3.

P

1.
2.
3.

N

NN
\

N—N

1.
2.
3.

. PyBroP

44, 40
295

NH,

DCC
37,81
265

N N
H H

PyBroP
71, 95
293.1

H
N
NH,

PyBroP
35,99
220.9

H
N
NH,
o) OH

1.

DCC

2. 16, 99

3.

209.0
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Prep

Ex. Carboxylic acid Amine

Product

1. Coupling Agent
2. % yield

3. MH"

10.50
NO
2HLN NH
HO,C
OH
o)

LN N
NH,
o o OH

1. DCC
2. 18, 99
3.264.0

PREPARATIVE EXAMPLE 10.55

ALTERNATIVE PROCEDURE TO
PREPARATIVE EXAMPLE 3

[0664] Step A

NO, NO,

[0665] To the nitrosalicylic acid (3 g) dissolved dichlo-
romethane (150 mL) at room temperature was added oxalyl
chloride (4.3 mL) and DMF (0.01 eq.). After stirring for one
day the mixture was concentrated in a vacuum to give a semi
solid which was used directly in step B.

[0666] Step B

cl -_— N
NO, -~ NO,

[0667] To the material from step A diluted in dichlo-
romethane (50 mL) and cooled to 0° C. was added dimethyl
amine in THF (2N solution, 24.6 mL) and triethylamine (4
eq.). After stirring for 24 hours at room temperature the
mixture was concentrated in vacuo, diluted with 1 M sodium
hydroxide (30 mL) and after a half hour was washed with
dichloromethane. The aqueous phase was acidified with 6M
HCl (aq), extracted with dichloromethane and the organic
phase was washed with water, dried over Na,SO, and
concentrated to give the title compound (3.2 g, 93%).

[0668] Step C

N > N
e \]K@\ No, - NI,
O OH

[0669] A mixture of the product from step B above (6 g),
10% Pd/C (0.6 g), and EtOH (80 mlL) was stirred in a parr
shaker under hydrogen (40 psi) at room temperature for 2
days. Filtration through celite and concentration in vacuo
afforded the title product (5.1 g, 99%, MH+=181).

PREPARATIVE EXAMPLE 1 1

[0670]
Step A | Step B
—_— N —_—
HO,C ~ AN
OH (6] OH
| Step C
N
e AN NO,
e} OH
N
e AN NH,
e} OH
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[0671] Step A

[0672] Following a similar procedure as in Preparative
Example 1 except using dimethylamine (2M in THF, 33 mL)
and 5-methylsalicylic acid (5 g), the desired product was
prepared (6.5 g).

[0673] Step B

[0674] Nitric acid (0.8 mL) in H,SO, was added to a
cooled (-20° C.) suspension of the product from Step A
above (3 g) in H,SO,, (25 mL). The mixture was treated with
50% NaOH (aq) dropwise, extracted with CH,CL,, dried
over anhydrous MgSO,,, filtered and concentrated in vacuo
to give the product as a crude solid (2.1 g, 44%, MH*=225).

[0675] Step C

[0676] The product was prepared in the same manner as
described in Step B of Preparative Example 2 (0.7 g, 99%,
MH*=195).

PREPARATIVE EXAMPLE 11.1
[0677]

OH
NH + HO _
NO,
O OH
OH
N E—
NO,
O OH
OH
N
NH,
O OH

[0678] Step A

[0679] The above amine was reacted with the acid using
the procedure set forth in Preparative Example 2, Step A to
yield the desired amide (54%).

[0680] Step B

[0681] Na,S,0, (1.22 g) was dissolved in water (4 ml)
followed by the addition of NH,/H,O (300 ul). The solution
ws then added to the product from Step A (200 mg) in
dioxane (4ml) and stirred for 30min. The crude material was
purified via flash column chromatography (CH,Cl,/MeOH,
20:1) to give 100 mg of product (56%, MH+=251).

PREPARATIVE EXAMPLE 11.2
[0682]

(o) NH,

[0683] Following the procedures set forth in Preparative
Example 11.1, Steps A and B, but using N-methylmethoxy-
lamine, the title compound was obtained (86%, MH+=181).

PREPARATIVE EXAMPLE 11.10

[0684]
HO,
CILH + HO —_—
F NO,
HO/\ 0 OH

[0685] Step A

[0686] Following the procedure set forth in Preparative
Example 1, but using N-hydroxysuccinimide and 2% DMF
in CH,CL,, the desired amide was obtained (33%, MH+=
297).

[0687] Step B

[0688] Following the procedure set forth in Preparative
Example 2, Step B, the amine was prepared (99%, MH+=
267).

PREPARATIVE EXAMPLE 11.11-11.1 8

[0689] Following the procedures set forth in Preparative
Examples 11.11 but using the carboxylic acid, amine, and
coupling agent DCC indicated, the indicated amide products
were obtained and used without further purification.
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Prep Carboxylic . % Yield
Ex. acid Amine Product 2. MH*

1.45,92

11.11 OH
2. 310.0
NON_ N N
HO,C H NH;
OH
OH 0 OH
11.12 H 1.45,95
N . 247.2
NO: | / N
HO,C == NH;
OH CIH*H,N HN
/

[

0 OH
11.13 1.85,85
2.251.1
NO, NH N
HO,C NH,
OH fo) o
0 OH
OH O
11.14 OH 1. 99,92
OH 2. 211.1
HO,C NH
OH
0 OH
11.15 0 0 1. 48, 84
2. 265
NO,
HO HO
HO,C
OH NH N
NH,
0 OH
11.16 1.78, 91
| 2.238.1
NO,™N N/\/ NH N
HO.C | SN NH,
OH |
0 OH
11.17 1. 67, 90
2.265.1
N0z NH HO N
HO,C NH,
OH
0 o o OH
11.18 1.28, 99
O O 2. 267
NO2po NH HO N
HO,C NH
OH
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PREPARATIVE EXAMPLE 12
[0690]

HO Step A
NO, —_—

N\H/Q\ Step B

NY<>\ Step C
N Step D
e \"/<>\Noz StepD
OMe
N\"/@ Step E
OMe
CN
Nw/@\ StepF
CN
N
-~ NH,
e} OH

[0691] Step A

[0692] Following a similar procedure as described in
Preparative Example 2 Step A except using dimethylamine
in place of R-(+)-3-pyrrolidinol, the desired product was
prepared.

[0693] Step B

[0694] The product from step A above (8 g) was combined
with iodine (9.7 g), silver sulfate (11.9 g), EtOH (200 mL)
and water (20 mL) and stirred overnight. Filtration, concen-
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tration of the filtrate, re-dissolution in CH,Cl, and washing
with 1M HCI (aq) gave an organic solution which was dried
over anhydrous MgSO,, filtered and concentrated in vacuo
to afford the product (7.3 g, 57%, MH*=337).

[0695] Step C

[0696] The product from Step B above (3.1 g) was com-
bined with DMF(50 mL) and Mel (0.6 mL). NaH (60% in
mineral oil, 0.4 g) was added portionwise and the mixture
was stirred overnight. Concentration in vacuo afforded a
residue which was diluted with CH,Cl,, washed with 1M
NaOH (aq), dried over anhydrous MgSO,, filtered and
concentrated in vacuo. Purification through a silica gel
column (EtOAc/Hex, 1:1) gave the desired compound (1.3
g, 41%, MH*=351).

[0697] Step D

[0698] The product from Step D above (200 mg), Zn(CN),
(132 mg), Pd(PPh,), (130 mg) and DMF (5 mL) were heated
at 80° C. for 48 hrs, then cooled to room temperature and
diluted with EtOAc and 2M NH,OH. After shaking well, the
organic extract was dried over anhydrous MgSO,, filtered,
concentrated in vacuo and purified by preparative plate
chromatography (Silica, EtOAc/Hex, 1:1) to give the desired
compound (62 mg, 44%, MH*=250).

[0699] Step E

[0700] BBr; (1.3 mL, 1M in CH,Cl,) was added to a
CH Cl, solution (5 mL) of the product from step D above
(160 mg) and stirred for 30 min. The mixture was diluted
with water, extracted with CH,Cl,, dried over anhydrous
MgSO,, filtered, and concentrated in vacuo to give the
desired compound (158 mg, MH*=236).

[0701] Step F

[0702] A mixture of the product from step E above (160
mg), platinum oxide (83%, 19 mg), and EtOH (20 mL) was
stirred under hydrogen (25-40 psi) for 1.5 hr. Filtration
through celite and concentration in vacuo afforded the
product (165 mg, MH"=206).

PREPARATIVE EXAMPLE 12.1
[0703]

O\/ o

[j\/ ==
e
NO,
O
Step C
]

[j\/ NO,
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OH

[0704] Step A

[0705] Following a similar procedure as in Preparative
Example 2, Step A except using 3-(methylaminomethyl)py-
ridine and 3-nitrosalicylic acid, the desired compound was
prepared (41%).

[0706] Step B

[0707] The compound from Step A above (0.3 g) was
diluted with chloroform (15 mL) and stirred with mCPBA
(0.4 g) for 2 hr. Purification by column chromatography
(silica, 10% MeOH/CH,CL,) gave the pyridyl N-oxide (0.32
g, 100%, MH*=303.9).

[0708] Step C

[0709] Following a similar procedure as in Preparative
Example 11.1, Step B, but using the product from Step B
above, the desired compound was obtained (15%, MH+=
274).

PREPARATIVE EXAMPLE 12.2

[0710]
Step A
HO.
NO,
e} OH
Step B
¢}
-~ NO,
e} OH
O
v

NH,

OH

[0711] Step A

[0712] 3-Nitrosalicylic acid (4 g) in MeOH (100 mL) and
concentrated H,SO, (1 mL) were stirred at reflux overnight,
concentrated in vacuo, diluted with CH,Cl,, and dried over
Na,SO,. Purification by column chromatography (silica, 5%
MeOH/CH,CL,) gave the methyl ester (2.8 g, 65%).

[0713] Step B

[0714] Following a similar procedure as in Preparative
Example 2, Step B, but using the product from Step A above,
the desired compound was obtained (95%, MH+=167.9).
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PREPARATIVE EXAMPLE 12.3
[0715]

O/_\NH O/_\NH
)

[0716] To morpholine-2-carboxilic acid (200 mg) in EtOH
(40 mL) at 0° C. was added acetyl chloride (3 mL) and the
mixture was stirred at reflux overnight. Concentration in
vacuo, dilution with CH,Cl, and washing with NaHCO, (aq)
gave the title compound (99%, MH*=160.1).

—_—

PREPARATIVE EXAMPLE 12.4
[0717]

OH

[0718] To N-Boc morpholine-2-carboxylic acid (2 g) in
THF (5 ml) at 0° C. was added a solution of borane. THF
complex (1N, 10.38 ml) and the mixture was stirred for 30
min at 0° C., and for 2 hr at room temperature. Water (200
ml) was added to the reaction and the mixture extracted with
CH,Cl,, dried with Na,SO,, and concentrated in vacuo to
give 490 mg of product (26%). The product was then stirred
in 4N HCl/dioxane to give the amine salt.

PREPARATIVE EXAMPLE 13

[0719]
Step A
HO
X
e} OH
| Step B
AN
e} OH
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I
| Step C
N
P AN
O OH
I
| Step D
N
e AN NO,
O OH
N
s N NH,
O OH

[0720] Step A

[0721] Following a similar procedure as in Preparative
Example 1 except using dimethylamine (2M in THF, 50 mL)
and 4-methylsalicylic acid (15 g), the desired compound was
prepared (6.3 g, 35%).

[0722] Step B

[0723] The product from Step A above (1.5 g) was com-
bined with iodine (2.1 g), NaHCO, (1.1 g), EtOH (40 mL)
and water (10 mL) and stirred overnight. Filtration, concen-
tration of the filtrate, re-dissolution in CH,Cl, and washing
with 1M HCl (aq) gave an organic solution which was dried
over anhydrous MgSO,, filtered and concentrated in vacuo.
Purification by flash column chromatography (silica gel,
0.5-0.7% MeOH/CH,Cl,) gave the product (0.5 g, 20%,
MH*=306).

[0724] Step C

[0725] Nitric acid (3.8 mL) in AcOH (10 mL) was added
to the product from Step B above (0.8 g) and the mixture was
stirred for 40 min. The mixture was diluted with water and
extracted with CH,Cl,, dried over anhydrous MgSO,, fil-
tered and concentrated in vacuo to give the product as an
orange solid (0.8 g, 92%, MH*=351).

[0726] Step D

[0727] A mixture of the product from step C above (800
mg), 10% Pd/C (100 mg), and EtOH/MeOH (40 mL) was
stirred in a parr shaker under hydrogen (45 psi) for 1.5 hr.
Filtration through celite and concentration in vacuo afforded
the title product after purification by preparative plate chro-
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matography (Silica, 10% MeOH/CH,Cl,, saturated with
NH,OH) to give the product (92 mg, 22%, MH*=195).

PREPARATIVE EXAMPLE 13.1

[0728]
Br Br
Step A \ Step B
HO N
/
(0] OH (0] OH
Br
\ Step C
—_—
N
-~ NO,
(0] OH
Br
N
-~ NH,
(0] OH

[0729] Step A

[0730] Following a similar procedure as in Preparative
Example 2, Step A except using dimethylamine (2M in THEF,
23 ml) and 5-bromosalicylic acid (5 g), the desired com-
pound was prepared (4.2 g, 75%, MH+=244).

[0731] Step B

[0732] Nitric acid (10 ml) in AcOH (100 ml) was added to
the product from Step A above (2 g) and the mixture was
stirred for 20 min. The mixture was diluted with water and
extracted with CH,Cl,, dried over anhydrous MgSO,, fil-
tered and concentrated in vacuo to give the product as a
yellow solid (1.9 g, 80%, MH+=289).

[0733] Step C

[0734] The product from Step B above (1.9 g) was par-
tially dissolved in EtOH(50 ml). Conc HCI in EtOH (5 ml
in 40 ml), followed by SnCl,.2H,0 (5.74 g) was added and
stirred at room temperature overnight. The crude reaction
was concentrated in vacuo, diluted with CH,Cl, and washed
with NaHCOj, dried over anhydrous MgSO,,, filtered and
concentrated in vacuo to give the product as a solid (185 mg,
9%, MH+=259).
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PREPARATIVE EXAMPLE 13.2
[0735]
Cl Cl
Step A \ Step B
HO. - N
e} OH OH
Cl
\ Step C
N
- NO,
e} OH
Cl
N
- NH,
e} OH

[0736] Step A

[0737] Following a similar procedure as in Preparative
Example 2, Step A, except using dimethylamine (2M in
THEF, 29 ml) and 5-chlorosalicylic acid (5 g), the desired
compound was prepared (4.5 g, 78%, MH+=200).

[0738] Step B

[0739] Nitric acid (10 ml) in AcOH (100 ml) was added to
the product from Step A above (2 g) and the mixture was
stirred for 20 min. The mixture was diluted with water and
extracted with CH,Cl,, dried over anhydrous MgSO,, fil-
tered and concentrated in vacuo to give the product as a solid
(2.2 g, 88%, MH+=245).

[0740] Step C

[0741] The product from Step B above (2.2 g) was par-
tially dissolved in EtOH(50 ml). Conc HCI in EtOH (5 ml
in 40 ml), followed by SnCl,.2H,O (7.01 g) was added and
stirred at room temperature overnight. The crude reaction
was concentrated in vacuo, diluted with CH,Cl, and neu-
tralized with NaOH. The entire emulsion was filtered though
celite, the layers were separated and the organic layer was
dried over anhydrous MgSO,, filtered and concentrated in
vacuo to give a solid (540 mg, 22%, MH+=215).
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PREPARATIVE EXAMPLE 13.3
[0742]
Step A
HO
NO,
e} OH
\ Step B
N
- NO,
e} OH
\ Step C
N
- NO,
e} OMe
\ Step D
N
- NH,
e} OMe
Br
\ Step E
N
-~ NH,
e} OMe
Br
N
- NH,
e} OH

[0743] Step A

[0744] 3-Nitrosalicylic acid (10 g), PyBroP (20.52 g), and
DIEA (28 ml) in anhydrous CH,Cl, (200 ml) were combined
and stirred at room temperature for 10 min. Dimethylamine
(2M in THE, 55 ml) was added and let the reaction stir over
the weekend. The mixture was extracted with 1 N NaOH
(aq) and the organic phase was discarded. The aqueous
phase was acidified with 1IN HCI (aq), extracted with
CH,Cl,, dried over anhydrous MgSO,, filtered and concen-
trated in vacuo. The oil was taken up in ether and a solid
crashed out, triterated in ether to give 4.45 g of a solid (39%,
MH+=211).

[0745] Step B

[0746] The product from Step A (2.99 g), K,CO, (9.82 g),
and iodomethane (8.84 ml) were combined in acetone and
heated to reflux overnight. The reaction was filtered and
concentrated in vacuo. The oil was taken up in CH,Cl, and
washed with IN NaOH, dried over anhydrous MgSO,,
filtered and concentrated in vacuo to give 3.3 g of an oil
(99%, MH+=225).



US 2004/0186142 A1l

[0747] Step C

[0748] The crude product from Step B (3.3 g) was stirred
with 10% Pd/C (350 mg) in EtOH (50 ml) under a hydrogen
gas atmosphere at 20 psi overnight. The reaction mixture
was filtered through celite and the filtrate was concentrated
in vacuo to give 2.34 g of a solid (85%, MH+=195).

[0749] Step D

[0750] The product from Step C. (469 mg) was dissolved
in AcOH (6 ml). 1.95M Br, in AcOH (1.23 ml) was added
dropwise to the reaction and the mixture was stirred at room
temperature for 1 hour. 50% NaOH was added to the
reaction at 0° C. and the mixture was extracted with CH,CL,,
dried over anhydrous MgSO,, filtered and concentrated in
vacuo. The crude mixture was purified by preparative plate
chromatography (Silica, 5% MeOH/CH,CL,) to give the
desired product (298 mg, 23%, MH+=273).

[0751] Step E

[0752] BBr; (2.14 ml, 1M in CH,CL,) was added to a
CH Cl, solution (8 ml) of the product from Step D above
(290 mg) and stirred overnight. A solid formed and was
filtered, taken up in MeOH/CH,Cl, and purified by prepara-

tive plate chromatography (Silica, 5% MeOH/CH,CL,) to
give the desired product (137 mg, 49%, MH+=259).

PREPARATIVE EXAMPLE 13.4

[0753]
Br
\ Step A
N
- NH,

O OMe
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Step B
—_—

NH,

[0754] Step A

[0755] To the product from Preparative Example 13.3 Step
D (200 mg) was added phenylboronic acid (98 mg),
PdCl (PPhs), (51 mg), and Na,CO; (155 mg) in THF/H,O0
(4 ml/1 ml). The solution was heated at 80° C. overnight.
EtOAc was added to reaction and washed with 1IN NaOH.
The organic layer was dried over anhydrous MgSO,, filtered
and concentrated in vacuo. The crude mixture was purified
by preparative plate chromatography (5% MeOH/CH,CL,)
to give 128 mg of an oil (65%, MH+=271).

[0756] Step B

[0757] Following a similar procedure as in Preparative
Example 13.3 Step E and using the product from Step A
above, the desired compound was prepared (0.1 g, 69%,
MH+=257.1).

PREPARATIVE EXAMPLES 13.5-13.7

[0758] Following the procedures set forth in Preparative
Example 13.4 but using the boronic acid indicated in the
Table below, the amine products were obtained.

Prep 1. Yield (%)

Ex. Boronic Acid Product 2. MH*

13.5 N N 1.15%
= 2. 258

-~ NH,
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Prep

Ex. Boronic Acid Product

1. Yield (%)
2. MH*

13.6 c

F3
N
/5\ NI,
O OH

FsC

CF,

B(OH),

13.7 FyC

B(OH),

NH,

1. 32%
2.325

1. 18%
2.325

PREPARATIVE EXAMPLE 13.8
[0759]

Step A Step B
—_— —_——

zm

NC

N
OH N\ N OH

Step C
—

Zm

NO,
A

N OH
N

zm

NH,
N

N—N OH

[0760] Step A

[0761] 2-Cyanophenol (500 mg), sodium azide (819 mg),
and triethylamine hydrochloride (1.73 g) were combined in
anhydrous toluene and heated to 99° C. overnight. After the
reaction cooled down, product was extracted with H,O.
Aqueous layer was acidified with conc. HCI dropwise giving
a precipitate, which was filtered to give the product (597 mg,
87%, MH+=163).

[0762] Step B

[0763] Nitric acid (0.034 ml) in AcOH (5 ml) was added
to the product from Step A above (100 mg) in AcOH and the
mixture was allowed to stir for 1 hr. CH,Cl, and H,O were
added to reaction. The organic layer was dried over anhy-
drous MgSO,, filtered and concentrated in vacuo to give an
oil. Trituration in ether gave the product as a solid (12 mg,
9%, MH+=208).

[0764] Step C

[0765] The product from step C (56 mg) was stirred with
10% Pd/C (20 mg) in EtOH/MeOH (15 ml) under a hydro-
gen gas atmosphere overnight. The reaction mixture was
filtered through celite, the filtrate was concentrated in vacuo
to give 29 mg of a solid (62%, MH+=178).

PREPARATIVE EXAMPLE 13.9
[0766]

Cl

HZN\S
VA
o o

NH,

OH

[0767] The amine was prepared following the procedure
disclosed in WO 01/68570, the disclosure of which is
incorporated herein by reference thereto.
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PREPARATIVE EXAMPLE 13.10
[0768]

HN

I\
[e) O

NH,

OH

[0769] The amine was prepared following the procedure
disclosed in WO 01/68570, the disclosure of which is
incorporated herein by reference thereto.

PREPARATIVE EXAMPLE 13.11

[0770]
e}
O O,
Step A F:C Step B
G = =

FsC

[0771] Step A

[0772] Following the procedure described in Preparative
Example 88.2, Step A, the ketone was prepared (6.4 g, 36%).

[0773] Step B

[0774] To a solution of ketone (1 g) and 2-R-methylben-
zylamine (0.73 ml) in anhydrous toluene (20 ml) was added
1IN TiCl, in toluene (3 ml) at room temperature for 1.5 hrs.
The precipitate was filtered and the filtrate was concentrated
in vacuo and purified via flash column chromatography
(Hex/EtOAc, 18/1) to give 800 mg of product (71%).

[0775] Step C

[0776] The imine from above (760 mg) and DBU (800 ul)
were stirred without solvent for 4 hr. The crude reaction was
concentrated in vacuo and purified via flash column chro-
matography (Hex/EtOAc, 8/1) to give 600 mg of product
(79%).

[0777] Step D

[0778] The imine from Step C (560 mg) was dissolved in
ether (8 ml). 3N HCI (5 ml) added and let stir at room
temperature overnight. The ether layer was separated and
concentrated in vacuo to give 400 mg of the amine hydro-
chloride product (93%).
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PREPARATIVE EXAMPLE 13.12
[0779]

CF,

O.

CIHHLN \ /

[0780] The title compound was prepared similarly as in
Preparative Example 13.11, but using the 2-S-methylbenzy-
lamine instead of 2-R-methylbenzylamine (69%).

PREPARATIVE EXAMPLE 13.13
[0781]

)‘\Q Step C BC

\¥ \“\Q Step E

[0782] Step A

[0783] At room temperature, CsF (60 mg) was added to a
mixture of furfuraldehyde (1.3 ml) and TMS-CF; (2.5 g) and
stirred at room temperature (24 h) and refluxed for another
12 h. 3N HCI1 (40 ml) was added and after 4 hr, the mixture
was extracted with ether, washed with brine, dried over
MgSO,, and concentrated in vacuo to give the product (2.6
g, 100%).

[0784] Step B

[0785] To a solution of alcohol from above (2.6 g) in
CH Cl, at room temperature was added Dess-Martin reagent
(10 g) portionwise and 1 drop of water. After stirring for 3
hr at room temperature, 10% Na,S,0; (60 ml) was added
and after stirring overnight, the solid was filtered off and the
filtrate was extracted with CH,Cl,. The organic layer was
washed with saturated sodium bicarbonate, dried with
MgSO,, filtered and concentrated in vacuo. Ether/hexane
(1:2; 30 ml) was added to the residue, filtered, and filtrate
concentrated in vacuo to give the product (2 g, 78%).

[0786] Step C

[0787] Following the procedures described in Preparative
Example 13.11, Steps B, C and D, the amine salt was
prepared.
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PREPARATIVE EXAMPLES 13.15-13.17

[0788] Following the procedure set forth in Preparative

Example 13.13, but using the prepared or commercially

available aldehydes, the optically pure amine products in the

Table below were obtained.

Prep Yield
Ex. Aldehyde Amine Product (%)
1315 34.12 g CF, 20
H,N : : ©
2 CIHH,N \ /
Cl
o)
o
o
Cl
13.16 o) H CF3 A
H : o
H)‘\E? HzN/\© CIH*H,N \ /
Br
Br
13.17 0 5 CF, 66
6] 6)
13.17A 34.8 CF;, CFs 38
i o) ; o)
o)
0
TN

13.17B 0 CF; CF3 A

H \ / HZN/\Q< ClHHzN/\%<
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PREPARATIVE EXAMPLE 13.18
[0789]

CF,

O -
F3C)‘\© CIHYHN
_—

[0790] The title compound was prepared from trifluo-

rophenylketone according to the procedures described in

Preparative Example 13.11, Steps B, C, and D (68%).
PREPARATIVE EXAMPLE 13.19

[0791]

O O
S S
MeO \ / Step A MeO \
HO Br MeO
O O
S S
Step E
HO NH, MeO N

[0792] Step A

[0793] Methyl-3-hydroxy-4-bromo-2-thiophenecarboxy-
late (10.0 g, 42.2 mmol) was dissolved in 250 mL of acetone.
Potassium carbonate (30.0 g, 217.4 mmol) was added fol-
lowed by a solution of iodomethane (14.5 mL, 233.0 mmol).
The mixture was heated to reflux and continued for 6 h. After
cooled to room temperature, the mixture was filtered, the
solid material was rinsed with acetone (200 mL). The filtrate
and rinsing were concentrated under reduced pressure to a
solid, further dried on high vacuum, yielding 13.7 g (100%)
of methyl-3-methoxy-4-bromo-2-thiophenecarboxylate
(MH*=251.0).

[0794] Step B

[0795] Methyl-3-methoxy-4-bromo-2-thiophenecarboxy-
late (13.7 g), available from step A, was dissolved in 75 mL
of THF, and added with a 1.0 M sodium hydroxide aqueous
solution (65 mL, 65.0 mmol). The mixture was stirred at
room temperature for 24 h. A 1.0 M hydrogen chloride
aqueous solution was added dropwise to the mixture until
pH was approximately 2. The acidic mixture was extracted
with CH,Cl, (100 mLx2, 50 mL). The combined organic
extracts were washed with brine (40 mL), dried with
Na,SO,, and concentrated under reduced pressure to a solid,

Br
Ph

=< MeO Br
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10.0 g (100%, over two steps) of 3-methoxy4-bromo-2-
thiophenecarboxylic acid (MH*=237.0).

[0796] Step C

[0797] To a stirred solution of 3-methoxy4-bromo-2-
thiophenecarboxylic acid (6.5 g, 27.4 mmol) in 140 mL of
CH,Cl,, obtained from step B, was added bromo-tripyrro-
lidinophosphonium hexafluorophosphate (PyBrop, 12.8 g,
27.5 mmol), a 2.0 M solution of dimethyl amine in THF
(34.5 mL, 69.0 mmol), and diisopropylethyl amine (12.0
mL, 68.7 mmol). After 3 d, the mixture was diluted with 100
mL of CH,Cl,, and washed with a 1.0 M sodium hydroxide
aqueous solution (30 mL.x3) and brine (30 mL). The organic
solution was dried with Na,SO,, filtered, and concentrated
to an oil. This crude oil product was purified by flash column
chromatography, eluting with CH,Cl,-hexanes (1:1, v/v).
Removal of solvents afforded a solid, further dried on high

(0]
S
Step B
€p HO \ /
MeO Br
lStepC
(0]
St S
ep D N
T\

Ph

vacuum, yielding 6.76 g (93%) of N,N'-dimethyl-3-meth-
oxy-4-bromo-2-thiophenecarboxamide (MH*=265.0, M+2=
266.1).

[0798] Step D

[0799] An oven dried three-neck round bottom flask was
equipped with a refluxing condenser, charged sequentially
with palladium acetate (95 mg, 0.42 mmol), (R)-BINAP
(353 mg, 0.57 mmol), cesium carbonate (9.2 g, 28.33
mmol), and N,N'-dimethyl-3-methoxy4-bromo-2-thiophen-
ecarboxamide (3.74 g, 14.2 mmol, from step C). The solid
mixture was flushed with nitrogen. Toluene (95 mL) was
added to the solid mixture followed by benzophenone imine
(3.6 mL, 21.5 mmol). The mixture was heated to reflux and
continued for 10 h. A second batch of palladium acetate (95
mg, 0.42 mmol) and (R)-BINAP (353 mg, 0.57 mmol) in 5
mL of toluene was added. Refluxing was continued for 14 h.
The third batch of palladium acetate (30 mg, 0.13 mmol) and
(R)-BINAP (88 mg, 0.14 mmol) was added, and reaction
continued at 110° C. for 24 h. The mixture was cooled to
room temperature, diluted with ether (50 mL), filtered
through a layer of Celite, rinsing with ether. The filtrate and
rinsing were concentrated under reduced pressure to an oil,
which was purified twice by flash column chromatography
using CH,Cl, and CH,Cl,-MeOH (200:1) as eluents.



US 2004/0186142 A1l
111

Removal of solvents afforded 4.1 g (79%) of the amido-
thiophene diphenylimine product as a solid (MH:=365.1).

[0800] Step E

[0801] To a stirred solution of thiophene imine (5.09 g,
13.97 mmol), obtained from step D, in 140 mL of CH,Cl,
at -78° C. was added dropwise a 1.0 M solution of boron
tribromide in CH,Cl,. The mixture was stirred for 3 h while
the temperature of the cooling bath was increased slowly
from -78° C. to -15° C. 100 mL of H,O was added, the
mixture was stirred at room temperature for 30 min, then the
two layers were separated. The organic layer (as A) was
extracted with H,O (30 mLx2). The aqueous layer and
aqueous extracts were combined, washed with CH,CL, (30
mL), and adjusted to pH 8 using a saturated NaHCO,
aqueous solution. The neutralized aqueous solution was
extracted with CH,Cl, (100 mLx3), the extracts were
washed with brine, dried with Na,SO,, and concentrated
under reduced pressure to a light yellow solid, 1.49 g of
N,N'-dimethyl-3-hydroxy-4-amino-2-thiophenecarboxam-
ide (first crop). The previous separated organic layer A and
organic washing were combined, stirred with 30 mL of a 1.0
M HCI aqueous solution for 1 h. The two layers were
separated, the aqueous layer was washed with CH,CL, (30
mL) and adjusted to pH-8 using a saturated NaHCO,
aqueous solution, and the separated organic layer and
organic washing were combined as organic layer B. The
neutralized aqueous solution was extracted with CH,Cl, (30
mLx4), the extracts were washed with brine, dried by
Na,SO,, and concentrated under reduced pressure to give
0.48 g of a solid as the second crop of the titled product.
Organic layer B from above was washed with brine, and
concentrated to an oil, which was separated by preparative
TLC (CH,CL,-MeOH=50:1) to afford 0.45 g of a solid as the
third crop of the titled product. The overall yield of the
product, N,N'-dimethyl-3-hydroxy4-amino-2-thiophenecar-
boxamide, is 2.32 g (89%) (MH*=187.0).

PREPARATIVE EXAMPLE 13.20

[0802]
e}
\N > Step A
[ N A —
MeO N:<
Ph
e}
\N \S/ Br Step B
| "

MeO N :<
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-continued

~ S Br

T\

HO NH,

[0803] Step A

[0804] To the product from Preparative Example 13.19
Step D (1.56 g) in CH,CL, (55 ml) was added potassium
carbonate (1.8 g) followed by dropwise addition of bromine
(0.45 ml). After Shr of mixing, water (100 ml) was added to
the reaction and the layers were separated. The aqueous
layer was extracted with CH,Cl,, which was then washed
with brine, saturated sodium bicarbonate, and brine again.
The organic layer was dried with Na,SO,, and concentrated
in vacuo. The residue was purified via flash column chro-
matography (CH,CL) to yield 1.6 g of product (83%).

[0805] Step BT

[0806] he product from above was reacted in the proce-
dure set forth in Preparative Example 13.19 Step C to give
the amine.

PREPARATIVE EXAMPLE 13.21

[0807]
e}
\N > Br Step A
[ S A —
MeO N:<
Ph
e}
\N > Step B
[ N A —

HO NH,

[0808] Step A

[0809] To the product from Preparative Example 13.20,
Step A (300 mg) in THF (7 ml) at -78° C. was added a
solution of n-BuLi (1.6M in hexanes, 0.54 ml). After 1 hr,
iodomethane (0.42 ml) was added dropwise. After 3 hrs of
stirring at -78° C., the reaction was warmed to room
temperature overnight. Saturated ammonium chloride and
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water were added to the reaction and extracted with CH,Cl,.
The organic layer was washed with saturated sodium bicar-
bonate and brine, dried over Na,SO,, and concentrated in
vacuo. The crude product was purified by preparative plate
chromatography (CH,Cl,-MeOH=70:1 to 50:1) to afford the
product (111 mg, 43%).

[0810] Step B

[0811] The product from above was reacted in the proce-
dure set forth in Preparative Example 13.19, Step E to give
the amine.

PREPARATIVE EXAMPLE 13.22
[0812]

Step A
—_—

MeO N:<

S
ANy Cl

MeO N =<

Step B
—_—

—Z

\ /

HO NH,

[0813] Step A

[0814] To the product from Preparative Example 13.19
(400 mg), Step D in CH,Cl,-pyridine (14 ml) was added
N-chlorosuccinimide (220 mg). The mixture was stirred for
5 hr and then diluted with CH,Cl, and washed with water,
saturated sodium bicarbonate and brine, and concentrated in
vacuo. The crude product was purified via preparative plate
chromatography (CH,CL,-MeOH=50:1) to give 180 mg of
product (64%).

[0815] Step B

[0816] The product from above (274 mg) was reacted in
the procedure set forth in Preparative Example 13.19, Step
E to give the amine (89 mg, 58%).
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PREPARATIVE EXAMPLE 13.23

[0817]
(0]

HO S Step A
MeO Br

4<JN\ JT\Q Step B
N
AQN)LQ sepc
/s N\ /]
4@ )(E\Q
;SN sen,
wed N%

Ph

O~
N o)
ﬂ S
N
/o O\ [
HO NH,
[0818] Step A

[0819] To a stirred solution of acid (630 mg) from Pre-
parative Example 13.19, Step B in CH,Cl, (25 ml) was
added oxalyl chloride (235 ul) followed by a catalytic
amount of DMF (10 ul). The mixture was stirred for 1 hr,
then potassium carbonate (1.8 g) was added followed by
3-amino-5-methylisoxazole (443 mg). The reaction stirred
overnight and was quenched with water (25 ml). Layers
were separated and the organic layer was washed with brine,
dried over Na,SO,, and concentrated in vacuo. The crude
product was purified by preparative plate chromatography
(CH,CL) to afford the product (580 mg, 78%, MH+=317,
319).

[0820] Step B

[0821] The acid from the above (750 mg) step was reacted
following the procedure set forth in Preparative Example
13.3, Step B to yield 625 mg of product (80%, MH+=331).
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[0822] Step C

[0823] The product from above was reacted following the
procedure set forth in Preparative Example 13.19, Step D to
yield 365 mg of product (53%)

[0824] Step D

[0825] The product from above was reacted following the
procedure set forth in Preparative Example 13.19, Step E to
give the amine product (MH+=254).

PREPARATIVE EXAMPLE 13.25

[0826]
0 Step A
0
OH
e \ o / Step B
N3
e \ 0 / Step C
F
F. F
O,

oY

[0827] Step A

[0828] To a solution of 2-methylfuran (1 g) in ether (30
ml) was added n-BuLi (5.32 ml) at —=78° C. The reaction was
warmed to room temperature and then refluxed at 38° C. for
1 hr. The reaction was cooled back down to -78° C. where
the furyl lithium was quenched with trifluorobutyraldehyde
and let stir at room temperature overnight. Saturated ammo-
nium chloride added and extracted with ether. Purified via
flash column chromatography to yield pure product (2 g,
80%)

[0829] Step B

[0830] The azide was prepared using the procedure from
Preparative Example 75.75, Step B and the alcohol (1 g)
from above and carried on crude to Step C below.

[0831] Step C

[0832] The amine was prepared using the procedure from
Preparative Example 75.75, Step C to yield 400 mg of an oil
(53%).
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PREPARATIVE EXAMPLE 13.26

[0833]
e}
0o Step A
S\
OH
0 Step B
N3 CoFs
0 Step C 0

CyFs \ / — H)N \ /

[0834] Step A

[0835] Perfluoroiodide (3.6 ml) was condensed at —78° C.
Ether (125 ml) was added followed by the methyllithium
lithiumbromide complex (1.5M in ether, 18.4 ml). After 15
min, a solution of 5-methylfuraldehyde (2.5 ml) in ether was
added dropwise. The reaction was warmed to —45° C. and let
stir for 2hr. Saturated ammonium chloride (30 ml) and water
(30 ml) were added and let stir at room temperature for 1 hr.
The layers were separated and the aqueous layer was
extracted with CH,Cl,. The organic layer was washed with
brine, dried with Na,SO,,, filtered and concentrated in vacuo
to give 5.86 g of product (100%).

[0836] Step B

[0837] The alcohol from above was reacted to form the
azide using the procedure set forth in Preparative Example
75.75 Step B.

[0838] Step C

[0839] The azide from above was reacted to form the
racemic amine using the procedure set forth in Preparative
Example 75.75 Step C.

PREPARATIVE EXAMPLE 13.27
[0840]

O Step A
—_—

OH
O Step B
e}
O Step C
—_—

oY
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-continued
CoFs
o Step D
HO \ / >

CoFs CoFs

o 0 Step E ; O
o\ =

[0841] Step A

[0842] Following the procedure set forth in Preparative
Example 13.26, Step A, the alcohol was prepared (100%).

[0843] Step B

[0844] To a solution of the alcohol (500 mg) from step A
above in CH,Cl, (20 ml) was added N-methyl-morpholine
monohydrate (575 mg) and a catalytic amount of tetrapropyl
ammonium perruthenate (76 mg). After 3 hr, the mixture
was diluted with hexane (10 ml) and filtered through a silica
pad, rinsing with hexane: CH,Cl, (200 ml). The filtrate was
concentrated in vacuo to give 350 mg of product (70.7%)

[0845] Step C

[0846] The ketone (1.19 g) from Step B was dissolved in
THF (9.5 ml) and cooled to 0° C. A solution of S-methyl
oxazoborolidine (1 M in toluene,1 ml) followed by a solu-
tion of borane complexed with dimethylsulfide (9.5 ml, 2M
in THF) was added to the solution. The mixture was stirred
at 0° C. for 30 min and continued at room temperature for
5 br. The mixture was cooled back down to 0° C. and
methanol (15 ml) was added dropwise to the mixture. After
30 min, the mixture was concentrated in vacuo to give an
oily residue.

[0847] The residue was dissolved in CH,Cl, and washed
with 1N HCI, water, and brine. Dried with Na,SO,, filtered
and concentrated in vacuo. The crude material was purified
via flash column chromatography (Hex/CH,CL,, 1:1) to
afford 1.14 g of an oil (67%).

[0848] Step D

[0849] The alcohol (1.14 g) from above was reacted to
form the azide using the procedure set forth in Preparative
Example 75.75 Step B.

[0850] Step E

[0851] The azide (1.11 g) from above was stirred with
10% Pd/C (280 mg) in EtOH (40 ml) under a hydrogen gas
atmosphere overnight. The reaction was filtered through

celite, the filtrate was concentrated in vacuo to give 700 mg
of product (70%).
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PREPARATIVE EXAMPLE 13.28
[0852]
¢}
\)‘\@/ Sepa_
\ /
o
S M,
\ /
NO,
¢}
S Step C
\ /[
NH,
¢}
S M
\ ¢
NMs,
¢}
S M,
\ /
NHMs
N/OH NH,
| S M. S
\ / \ /
NHMs NHMs

Ms represents methanesulfonyl

[0853] Step A

[0854] To a stirred solution of 1-(2-thienyl)-1-propanone
(3 g) in acetic anhydride (6 ml) at 0° C. was added dropwise
a solution of fuming nitric acid in acetic acid (2 mlin 10 ml).
After 30 min, the reaction was warmed to room temperature
and let stir for 5 hrs where a solid precipitated out. Ice was
added to the reaction and the solid was filtered. The solid
was purified by flash column chromatography (Hex/CH,Cl,,
3:1 and 2:1) to yield 800 mg of desired product (20%).

[0855] Step B

[0856] The above nitro-thiophene compound (278 mg)
was reduced using the procedure set forth in Preparative
Example 2, Step B to give 54 mg of product (23%).

[0857] Step C

[0858] The above amine (395 mg), TEA (1 ml) and
methanesulfonylchloride (0.5 ml) were combined in CH,Cl,
(35 ml) and stirred at room temperature for 1 hr. The reaction
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was quenched with saturated sodium bicarbonate (15 ml).
The organic layer was washed with brine, dried over
Na,SO,, filtered and concentrated in vacuo to afford product
(854 mg, 100%).

[0859] Step D

[0860] To the above product (854 mg) in THF (25 ml) was
added dropwise a solution of tetrabutylammonium fluoride
(1M in THF, 2.8 ml). The mixture was stirred overnight, then
diluted with CH,Cl, (30 ml), washed with ammonium
chloride and brine, dried over over Na,SO,, filtered and
concentrated in vacuo to afford product (2.36 g,>100%).

[0861] Step E

[0862] The ketone (2.36 g) above was reacted via the
procedure set forth in Preparative Example 88.2, Step B to
yield 547 mg of product (86.6%).

[0863] Step F

[0864] To the product from step E (310 mg) in dimethoxy-
ethane (12 ml) was added dropwise a solution of LAH (1M
in ether, 3.8 ml). The mixture was heated to reflux overnight.
The reaction was cooled to room temperature, SiO, was
added as well as water (1 ml) dropwise and let stir for 15
min. The mixture was filtered and the filtrate was concen-
trated in vacuo. The crude product was purified by prepara-
tive plate chromatography (MeOH/CH,Cl,, 15:1) to give the
amine product (40 mg, 14%).

PREPARATIVE EXAMPLE 13.29

115
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[0866] Step A

[0867] To a solution of 3-methoxythiophene (3 g) in
dichloromethane (175 mL) at —78° C. was added chlorosul-
fonic acid (8.5 mL) dropwise. The mixture was stirred for 15
min at =78° C. and 1.5 h at room temp. Afterwards, the
mixture was poured carefully into crushed ice, and extracted
with dichloromethane. The extracts were washed with brine,
dried over magnesium sulfate, filtered through a 1-in silica
gel pad. The filtrate was concentrated in vacuo to give the
desired compound (4.2 g).

[0868] Step B

[0869] The product from Step A above (4.5 g) was dis-
solved in dichloromethane (140 mL) and added with tri-
ethylamine (8.8 mL) followed by diethyl amine in THF (2M,
21 mL). The resulting mixture was stirred at room tempera-
ture overnight. The mixture was washed with brine and
saturated bicarbonate (aq) and brine again, dried over
sodium sulfate, filtered through a 1-in silica gel pad. The
filtrate was concentrated in vacuo to give the desired com-
pound (4.4 g).

[0870] Step C

[0871] The product from Step B above (4.3 g) was dis-
solved in dichloromethane (125 mL) and cooled in a -78° C.
bath. A solution of boron tribromide (1.0 M in dichlo-
romethane, 24.3 mL) was added. The mixture was stirred for
4 h while the temperature was increased slowly from -78°
C. to 10° C. H,O was added, the two layers were separated,

[0865] and the aqueous layer was extracted with dichloro-methane.
0 o)
] P <7
/
\ Step A a \ Step B _ N/ \
\
0 o) 0
\ \ \
lStep C
o) o) o)
S S o
Step E Step D
_ N/ \ <22 _ N/ \ <22 _ N/ \
\ Br Br \
o) HO HO
\
lStep F
o) o)
O§\\s S | Ph o§\\S S |
JR— N/ \ )\ Step G —_— N/ \
N Ph NH,
o HO
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The combined organic layer and extracts were washed with
brine, dried over magnesium sulfate, filtered, and concen-
trated in vacuo to give 3.96 g of the desired hydroxy-
compound.

[0872] Step D

[0873] The product from step C above (3.96 g) was
dissolved in 125 mL of dichloromethane, and added with
potassium carbonate (6.6 g) followed by bromine (2 mL).
The mixture was stirred for 5 h at room temperature,
quenched with 100 mL of H,O. The aqueous mixture was
adjusted to pH~5 using a 0.5N hydrogen chloride aqueous
solution, and extracted with dichloromethane. The extracts
were washed with a 10% Na,S,0; aqueous solution and
brine, dried over sodium sulfate, and filtered through a celite
pad. The filtrate was concentrated in vacuo to afford 4.2 g of
the desired bromo-compound.

[0874] Step E

[0875] The product from Step D (4.2 g) was dissolved in
100 mL of acetone and added with potassium carbonate (10
) followed by iodomethane (9 mL). The mixture was heated
to reflux and continued for 3.5 h. After cooled to room
temperature, the mixture was filtered through a Celite pad.
The filtrate was concentrated in vacuo to a dark brown
residue, which was purified by flash column chromatogra-
phy eluting with dichloromethane-hexanes (1:1, v/v) to give
2.7 g of the desired product.

[0876] Step F

[0877] The product from step E (2.7 g) was converted to
the desired imine compound (3 g), following the similar
procedure to that of Preparative Example 13.19 step D.

[0878] Step G

[0879] The imine product from step F (3 g) was dissolved
in 80 mL of dichloromethane and cooled in a =78° C. bath.
A solution of boron tribromide (1.0 M in dichloromethane,
9.2 mL) was added dropwise. The mixture was stirred for
4.25 h from -78° C. to 5° C. H,O (50 mL) was added, and
the layers were separated. The aqueous layer was extracted
with dichloromethane. The organic layer and extracts were
combined, washed with brine, and concentrated to an oily
residue. The residue was dissolved in 80 mL of methanol,
stirred with sodium acetate (1.5 g) and hydroxyamine hydro-
chloride (0.95 g) at room temperature for 2 h. The mixture
was poured into an aqueous mixture of sodium hydroxide
(1.0 M aq, 50 mL) and ether (100 mL). The two layers were
separated. The aqueous layer was washed with ether three
times. The combined ether washings were re-extracted with
H,0 once. The aqueous layers were combined, washed once

(@] (@]
o o
Cl/ \ | Step A Et—N/ \ |

\
Bn
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with dichloromethane, adjusted to pH~6 using 3.0 M and 0.5
M hydrogen chloride aqueous solutions, and extracted with
dichloromethane. The organic extracts were combined,
washed with brine, dried over sodium sulfate, and concen-
trated in vacuo to give 1.2 g of desired amine compound.

PREPARATIVE EXAMPLES 13.30-13.32-A

[0880] Following the procedures set forth in Example
13.29, but using commercially available amines, hydroxy-
amino-thiophene products in the Table below were obtained.

Yield (%)
Prep Ex. Amine Product MH*
13.30 (Bn),NH 0 0 10%
: \V/ S 375.1
Bn\ /S
L\
Bn
HO NH,
13.31 Me(Bn)NH o O 14%
\V/J 299.0
Bo_ _-S S
HO NH,
13.32 Et(Bn)NH 0 0 22%
\V R
Bn\ /S
I\
Et
HO NH,
13.32A  (Et),NH 0 0 25%
| /"
Ei_ _-S
L\ /
Et
HO NH,
PREPARATIVE EXAMPLE 13.33
[0881]
o}
o™
Step B /
seB_ O\
\
Bn
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[0882] Step A

[0883] 2-Chlorosulfonyl-3-methoxy-thiophene (4.0 g,
18.8 mmol), the product from Step A of Preparative
Example 13.29 was converted to 3-methoxy-2-ethylbenzyl-
sulfonyl-thiophene (5.5 g, 94%, MH*=312.1) by using eth-
ylbenzyl-amine, following the procedure set forth in Pre-
parative Example 13.29, Step B.

[0884] Step B

[0885] The product from Step A above (5.5 g, 17.70
mmol) was demethylated following the procedure set forth
in Preparative Example 13.29, Step C. The alcohol product
was obtained in 4.55 g (87%, MH*=298.0).

[0886] Step C

[0887] The product from Step B above (4.55 g, 15.30
mmol) was brominated using the procedure set forth in
Preparative Example 13.29, Step D. The corresponding
bromide was obtained in 4.85 g (84%).

[0888] Step D

[0889] The bromo-alcohol from Step C above (4.84 g,
12.86 mmol) was methylated using the procedure set forth
in Preparative Example 13.29, Step E. The product was
obtained in 4.82 g (96%).

[0890] Step E

[0891] The product from Step D above (4.82 g, 12.36
mmol) was stirred with concentrated sulfuric acid (5 mL) at
room temperature ro 3 h. Ice water (30 mL) was added to the

(0] (o)
(@) (@)
%ls S \sl S
7~ e
a \ / Step A HN \ / Step B
—_— —_—
N
/
H3CO @) / (o)

HO

mixture followed by CH,Cl, (50 mL). The aqueous mixture
was adjusted to pH~6 using a 1.0 M NaOH aqueous solu-
tion. The layers were separated. The aqueous layer was
extracted with CH,CL, (50 mLx3). The combined organic
layers were washed with brine, dried over Na,SO,, and
concentrated to a dark brown oil, which was purified by flash
column chromatography, eluting with CH,Cl,-hexanes (1:1,
v/v). Removal of solvents afforded 3.03 g (82%) of the
debenzylated product (M*=300.0, M+2=302.0).

[0892] Step F

[0893] The product from Step E (1.34 g, 4.45 mmol) was
methylated using the procedure set forth in Preparative
Example 13.29, Step E. The desired product was obtained in
1.36 g (97%, M*=314.1, M+2=316.0).

[0894] Step G

[0895] The product from Step F (1.36 g, 4.33 mmol) was
converted to imine product (1.06 g, 55%, MH"=415.1) using
the procedure set forth in Preparative Example 13.29, Step
F.

[0896] Step H

[0897] The imine product from Step G (1.06 g, 2.56
mmol) was converted to the desired hydroxy-amino
thiophene compound (0.26 g, 43%) using the procedure set
forth in Preparative Example 13.29, Step G.

PREPARATIVE EXAMPLE 13.34
[0898]

O O

| S
S ~
Step C N

VAR N‘ﬁ \
/ /
O. / O\ O. / HO

Step D
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-continued
O O O
O%! S O\! S O% | O\!
\N/ Step G \N/ Step F \N/ Step E N/
-—
= \ — \ [ —
O, / HO NH, O / O\ N_—< O /

[0899] Step A

[0900] 2-Chlorosulfonyl-3-methoxy-thiophene (3.8 g,
17.87 mmol), the product from lo step A of Preparative
Example 13.29, was dissolved in 100 mL of CH,Cl, and 20
mL of pyridine. 3-Amino-5-methyl-isoxazole (3.5 g, 35.68
mmol) was added. The mixture was stirred for 20 h at room
temperature, diluted with 100 mL of CH,Cl,, and washed
with a 0.5 N HCI aqueous solution (50 mLx2), H,O (50
mL), and brine (50 mL). The organic solution was dried with
Na,SO,, and conentrated in vacuo to a brown oil. This Is oil
was dissolved in 100 mL of CH,Cl,, washed again with a 0.5
M HCI aqueous solution (30 mLx3) and brine. After dried
over Na,SO,, the organic solution was concentrated in
vacuo to a yellow solid, 4.48 g (91%, MH*=275.0) of the
desired product.

[0901] Step B

[0902] The product from Step A above (4.48 g, 16.33
mmol) was dissolved in acetone (100 mL), added with
potassium carbonate (5.63 g, 40.80 mmol) and iodomethane
(10.1 mL, 163.84 mmol). The mixture was stirred at room
temperature for 1.5 h, diluted with 100 mL of hexanes and
50 mL of CH,CL,, and filtered through a 1-in silica gel pad,
rinsing with CH,Cl,. The filtrate was concentrated under
reduced pressure to give 4.23 g (90%, MH"=289.0) of the
desired product as a light yellow solid.

[0903] Step C

[0904] To a stirred suspension of sodium hydride (130 mg,
95%, 5.4 mmol) in 8 mL of N,N'-dimethylforamide at room
temperature was added ethanethiol (0.45 mL, 6.0 mmol)
dropwise. After 5 min, the mixture became a clear solution,
and was added to a stirred solution of the product obtained
from Step B above (0.45 g, 1.56 mmol) in 2 mL of
N,N'-dimethylforamide in a round bottom flask. The flask
was sealed with a ground glass stopper, and the mixture was
heated at 90-95° C. for 4 h. After cooled to room tempera-
ture, the mixture was poured into 20 mL of a 1.0 M NaOH
aqueous solution, further rinsed with 20 mL of H,O. The
aqueous mixture was washed with diethyl ether (30 mLx2),
adjusted to PH 5 using a 0.5 M HCl aqueous solution, and
extracted with CH,Cl, (50 mLx4). The combined extracts
were washed with brine, dried (Na,S0O,), and concentrated
to a dark yellow solution. This was dissolved in 50 mL of
ethyl acetate, washed with H,O (30 mLx2) and brine (30
mL), dried over Na,SO,,. Evaporation of solvent gave 0.422
g of the alcohol product (99%, MH*=275.0).

[0905] Step D

[0906] The alcohol obtained from Step C above (0.467 g,
1.70 mmol) was brominated using the procedure set forth in

Preparative Example 13.29, Step D, to afford the corre-
sponding bromide in 0.607 g (100%).

[0907] Step E

[0908] The bromide obtained from Step D above (0.607 g,
1.72 mmol) was methylated using the procedure set forth in
Preparative Example 13.29, Step E, to give the desired
product in 0.408 g (65%, M*=367, M+2=369.1).

[0909] Step F

[0910] The product (0.405 g, 1.103 mmol) from Step E
above was converted to the imine compound (0.29 g, 56%)
using the procedure set forth in Preparative Example 13.29,
Step F.

[0911] Step G

[0912] The imine product obtained from Step F above
(0.29 g, 0.61 mmol) was demethylated using the procedure
set forth in Step C above to give the corresponding alcohol
as a dark yellow oil, which was dissolved in 5 mL. methanol
and added with sodium acetate (0.12 g, 1.46 mmol) and
hydroxyamine hydrochloride (0.075 g, 1.08 mmol). The
resulting mixture was stirred at room temperature for 3 h,
and poured into 10 mL of 1.0 M NaOH aqueous solution. 30
mL of H,0O was used as rinsing and combined to the aqueous
layer. The aqueous mixture was washed with diethyl ether
(40 mLx3), adjusted to pH~6 using a 1.0 M HCI aqueous
solution, and extracted with ethyl acetate (40 mLx3). The
organic extracts were washed with H,O (20 mLx2), brine
(20 mL), dried over Na,SO,, and concentrated in vacuo to
give 0.112 g of the desired hydroxy-amino thiophene sul-
fonamide (64%, MH"=290).

PREPARATIVE EXAMPLE 13.35
[0913]

/O \HX seph_

H
[0914] Step A

[0915] To a solution of 2-methyl furan (1.72 g) in ether
was added BuLi (8.38 mL) at —=78° C. and stirred at room

Ol
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temperature for half an hour. The reaction mixture again
cooled to —=78° C. and quenched with cyclopropyl amide 1
and stirred for two hours at —=78° C. and slowly warmed to
room temperature. The reaction mixture stirred for three
hours at room temperature and quenched with the addition
of saturated ammonium chloride solution. The mixture was
taken to a separatory funnel, washed with water, brine and
dried over anhydrous sodium sulfate. Filtration and removal
of solvent afforded the crude ketone, which was purified by
using column chromatography to afford the ketone 3.0 g
(87%) as a pale yellow oil.

[0916] Step B

[0917] To a solution of ketone (1.0 g) in THF (5.0 mL) at
0° C. was added R-methyl oxazoborolidine (1.2 M1, 1M in
toluene) dropwise followed by addition of a solution of
borane complexed with dimethyl sulfide (1.85 mL, 2M in
THF). The reaction mixture was stirred for 30 minutes at 0°
C. and than at room temperature for one hour. The reaction
mixture was cooled to 0° C. and MeOH was added carefully.
The mixture was stirred for 20 minutes and was concen-
trated under reduced pressure. The residue was extracted
with ether, washed with water, 1M HCI (10 mL), saturated
sodium bicarbonate (10.0 mL) water and brine. The organic
layer was dried over anhydrous sodium sulfate, filtered and
removal of solvent afforded the crude alcohol which was
purified by silica gel chromatography to afford the pure
alcohol 0.91 g (91%) as yellow oil.

PREPARATIVE EXAMPLE 13.36
[0918]

[0919] Step A

[0920] An equimolar mixture of 2-methylfuran (1.0 g) and
anhydride (2.6 g) was mixed with SnCl, (0.05 mL) and
heated at 100° C. for 3 hours. After cooling the reaction
mixture, water (10 mL) was added, followed by saturated
sodium carbonate solution until it becomes alkaline. The
reaction mixture was extracted with ether several times and
the combined ether layer was washed with water, brine and
dried over anhydrous sodium sulfate. Filtration and removal
of solvent afforded the crude ketone, which was purified by
using silica gel chromatography to afford the ketone 0.9 g
(43%) as a yellow oil.
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[0921] Step B

[0922] The step B alcohol was obtained following a simi-
lar procedure set forth in the preparative example 13.35 Step
B.

PREPARATIVE EXAMPLE 13.37
[0923]

F F
/ \ step A
/O\ + BrX/ -
O CHO

[0924] Step A

[0925] To a solution of 5-methyl furan-2-aldehyde (1.0 g)
and 3-bromo-3,3-difluoropropene (2.24 g) in DMF (30 mL)
was added indium powder (1.66 g) and lithium iodide (50.0
mg). The reaction mixture was stirred over night, diluted
with water and extracted with ether. The ether layer was
washed with water, brine and purified by silicagel chroma-
tography to afford the pure alcohol 2.8 g (92%).

PREPARATIVE EXAMPLES 13.38-13.45

[0926] Following a similar procedure set forth in Prepara-
tive Examples 13.25 and 13.35, and using the indicated
Furan and Electrophile, the following Alcohols in the Table
below were prepared.

Prep.

ex Furan Electrophile Alcohol Yield

13.38 /@ CHO 86%
O

HO o
/ ya
13.39 F F 69%
ys
© )\COOEt
HO o
/ Va
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-continued
Prep. PREP. %
ex Furan Electrophile Alcohol Yield EX. ALCOHOL AMINE YIELD
13.40 84% 13.50 13.45 CF3 28%
/ \ N, HN
\OM 0
¢ HO /
o O / O /
13.51 13.38 58%
13.41 82% N
/ 0
/ \ N /
\ /
o OMe HO
O O
/ / 13.52 13.36 \I_/ 69%
13.42 F B 60% \
H,N
O
/ \ COOEt / /
O HO
O
/ / 13.53 13.35 81%

a0, gy ! }

N

13.43 F F 65% /
;/ \5 )\COOEt
o HO o 13.54 13.37 F 82%
Yy

o

\

los]

s

HoN
13.44 /@ . 82% 2 / 0
0 ! 7
\OMe
A HO 1355 13.39 F 45%
1345 / \ OHC\/CF3 CF, 89% HyN / o
0 o ) %
/ Y 13.56 13.41 j 57%
H,N
PREPARATIVE EXAMPLES 13.50-13.61 ’ / Q
[0927] Following a similar procedure set forth in Prepara- V4

tive Examples 13.25, and using the indicated Alcohol, the
following Amines in the Table below were prepared.
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-continued
PREP. %
EX. ALCOHOL AMINE YIELD
13.57 13.40 j 58%
S
H,N
2! / o
13.58 13.44 E 54%
AN
S
HoN
2! / o
13.59 13.42 F 53%
H,N
2! / o
13.60 13.43 E 50%
>
HoN
2! / o
13.61 13.37 E 82%

HN

121
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PREPARATIVE EXAMPLE 13.70
[0928]
EtO step A
S
EtO \
AN
O
MeO
step Cl
o S \ Ph
X NAPh step D
O
MeO

[0929] Step A

[0930] The imine was prepared following the procedure
set forth in the preparative example 13.19 from the known
bromoester (1.0 g) as a yellow solid, Step A to yield 1.1 g
(79%).

[0931] Step B

[0932] The Step A product (0.6 g) was reacted following
the procedure set forth in the preparative example 13.19 to
give the amine product 0.19 g (64%).

[0933] Step C

[0934] The Step B product (1.0 g) was reacted following
the procedure set forth in the preparative example 13.19 to
give the acid as yellow solid 0.9 g (94%)

[0935] Step D

[0936] The Step C product (0.35 g) was reacted following
the procedure set forth in the preparative example 13.19 to
give the amino acid as yellow solid 0.167 g (93%).

PREPARATIVE EXAMPLE 13.71

[0937]
0 S o S
ot ] oA ]
/ N /
N > N NH,
Et—" ud Et—" \ ud
H
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[0938] Following a similar procedure set forth in Prepara-
tive Example 13.33 Step E, but using the product from
Preparative Example 13.32, the title compound was obtained
(121 mg, 69% yield, MH+=223.0).

PREPARATIVE EXAMPLE 14

[0939]
H\
NH. N—N
’ \
NH, N
Step A Step B
NO, NO,
H
N\
N
NH;
[0940] Step A
[0941] 3-Nitro-1,2-phenylenediamine(10  g), sodium

nitrite (5.4 g) and acetic acid (20 mL) were heated at 60° C.
overnight, then concentrated in vacuo, diluted with water
and extracted with EtOAc. The product precipitated from the
organic phase (5.7 g) as a solid and used directly in step B.

[0942] Step B

[0943] The product from Step A above (2.8 g) was stirred
with 10% Pd/C (0.3 g) in MeOH (75 mL) under a hydrogen
gas atmosphere overnight. The reaction mixture was filtered
through celite and the filtrate concentrated in vacuo, to give
the product (2.2 g, MH+=135).

PREPARATIVE EXAMPLE 15
[0944]

[0945] Step A

[0946] N-methyl4-bromopyrazole-3-carboxylic acid was
prepared according to known methods, see: Yu. A. M.
Andreeva, M. A, Perevalov, V. P; Stepanov, V. L;
Dubrovskaya, V. A.; and Seraya, V. 1. in Zh. Obs. Khim,
(Journal of General Chemistry of the USSR) 1982, 52, 2592
(and the references cited therein) the disclosure of which is
incorporated hereinby reference thereto.

[0947] Step B

[0948] To a solution of N-methyl-4-bromopyrazole-3-car-
boxylic acid (2.0 g), available from step A, in 65 mL of
anhydrous DMF was added bromotripyrrolidinophospho-
nium hexafluorophosphate (PyBrop, 4.60 g), dimethyl
amine (10 mL, 2.0 M in THF) and diisopropylethyl amine
(5.2 mL) at 25° C. The mixture was stirred for 26 h, and
concentrated under reduced pressure to an oily residue. This
residue was treated with a 1.0 M NaOH aqueous solution,
and extracted with ethyl acetate (50 mLx4). The organic
extracts were combined, washed with brine, and dried with
anhydrous Na,SO,. Removal of solvents yielded an oil,
which was purified by preparative thin layer chromatogra-
phy, eluting with CH,Cl,-MeOH (20:1), to give 1.09 g of the
amide product (48%, MH*=232.0).

[0949] Step C

[0950] To a solution of the amide (0.67 g), obtained from
step B, in 8 mL of concentrated sulfuric acid at 0° C. was
added potassium nitrate (1.16 g) in small portions. The
cooling bath was removed and the mixture was heated at
110° C. for 6 h. After cooling to 25° C., the mixture was
poured into 80 mL of H,O, and an additional 20 mL of H,O
was used as a rinse. The aqueous mixture was extracted with
CH,Cl, (100 mLx4). The combined extracts were washed
with brine (50 mL), sat. NaHCO, aqueous solution (50 mL),
brine (50 mL), and dried with Na,SO,. Evaporation of
solvent gave an oil, which solidified on standing. The crude
product was purified by flash column chromatography, elut-
ing with CH,C1,-MeOH (1:0, 50:1 and 40:1). Removal of
solvents afforded 0.521 g (65%) of the product as a solid
(MH*=277.1)

. o
H
N\ Step A N\ Step B N ~
N —— HO N - N
\ ¢ \ / /0 \
Br Br Br
Step Cl
I | o
\N N\N Step E \N N\N Step D \N N\N
/N /N /o \
HO NH, HO NO, Br NO,



US 2004/0186142 A1l

[0951] Step D

[0952] The product (61 mg) obtained from step C. was
dissolved in 3 mL of THF. To this solution at —78° C. was
added dropwise along the inside wall of the flask a 1.6 M
solution of n-butyl lithium in hexane. After 45 min, a
solution of methyl borate (0.1 mL) in THF (1.0 mL) was
added. After 1.5 h, a solution of acetic acid in THF (0.25 mL,
1:10 v/v) was added to the cold mixture. Stirring was
continued for 10 min, and a 30 wt % aqueous hydrogen
peroxide solution (0.1 mL) was added. An additional portion
of hydrogen peroxide aqueous solution (0.05 mL) was added
20 min later. The cooling bath was removed, and the mixture
was stirred at 25° C. for 36 h. The mixture was poured into
30 mL of H,O, and the aqueous mixture was extracted with
ethyl acetate (30 mLx4). The extracts were combined,
washed with brine (10 mL), 5% NaHCO; aqueous solution
(10 mL) and brine (10 mL). The organic layer was dried with
Na,SO, and concentrated under reduced pressure to a resi-
due, which was then purified by preparative thin layer
chromatography eluting with CH,CL,-MeOH (20:1) to give
the hydroxylated product (5 mg, 10%, MH"=215.3).

[0953] Step E

[0954] By treating the hydroxylated product of Step E
with H, under the conditions of 10% palladium on carbon in
ethanol, one would obtain the desired hydroxyl-amino com-
pound.

PREPARATIVE EXAMPLE 16

[0955]
N/\N N/\N
| Step A | Step B
x AN NO,
OH OH
N/\lN
HO
\")\KKNOZ Step C
o OH
7
N
~ N NO, Step D
0 OH
7
N
~ A NH,
o OH

[0956] Step A

[0957] Following a similar procedure used in Preparative
Example 13, Step C except using the known compound,
4-methyl-pyrimidin-5-ol, the product can be prepared.

[0958] Step B
[0959] Following a similar oxidation procedure used in

Preparative Example 15, Step A except using the compound
from Step A above, the product can be prepared.
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[0960] Step C

[0961] Following a similar procedure used in Preparative
Example 11, Step A except using the compound from Step
B above, the product can be prepared.

[0962] Step D

[0963] Following a similar procedure used in Preparative
Example 12, Step F except using the compound from Step
C above, the product can be prepared.

PREPARATIVE EXAMPLE 17

[0964]
N N
=z
HO | Step A IL Step B
AN X
(0] OH (0] OH
N
=
| | Step C
N
-~ IS NO,
(0] OH
N
| =
N
-~ x NIL
(0] OH

[0965] Step A

[0966] Following a similar procedure used in Preparative
Example 11, Step A except using the known 4-hydroxyni-
cotinic acid, the product can be prepared.

[0967] Step B

[0968] Following a similar procedure used in Preparative
Example 13, Step C except using the compound from Step
A above, the product can be prepared.

[0969] Step C

[0970] Following a similar procedure used in Preparative
Example 12, Step F except using the compound from Step
C above, the product can be prepared.

PREPARATIVE EXAMPLE 18
[0971]

O, N O, N
| Step A | Step B
AN x
NO,
OH OH
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-continued

NH,

OH

[0972] Step A

[0973] Following a similar procedure used in Preparative
Example 13, Step C except using the compound from Step
A above, the product can be prepared.

[0974] Step B

[0975] Stirring the compound from Step A above, a suit-
able Pt or Pd catalyst and EtOH under hydrogen atmosphere
(1-4 atm) the product can be prepared.

PREPARATIVE EXAMPLE 19
[0976]

N
//s\\ NH,

O O OH

[0977] The amine was prepared following WO 01/68570,
the disclosure of whichis incorporated herein by reference
thereto.

PREPARATIVE EXAMPLE 19.1

[0978]
Cl
N
-~ \//s\\ NH,
(o] (6]

OH

[0979] The amine was prepared following WO 01/68570,
the disclosure of which is incorporated herein by reference
thereto.
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PREPARTIVE EXAMPLE 20
[0980]

NH,

OH

[0981] The title compound was prepared according to the

procedure set forth in Preparative Example 1, but instead

using 4-nitrosalycilic acid (57%, MH+=181).
PREPARATIVE EXAMPLE 21

[0982]

MeO OMe

[0983] The above compound is prepared following the
procedure set forth in The Journal of Organic Chemistry,
1975, 40(19), 2743-2748, the disclosure of which is incor-
porated herein by reference thereto.

PREPARTIVE EXAMPLE 22

[0984]
o\\ //o
5N |
N N + —_—
)\_/< /N NH,
MeO OMe (6] OH
o\\ //o
AN
N\ /N
AN N/\ <
| OMe
O OH

[0985] The compound from Preparative Example 21 (250
mg) and the compound from Preparative Example 3 (252
mg) were combined in MeOH (15 ml) and stirred overnight.
The reaction was concentrated under vacuo and used crude
(450 mg, 99%, MH+=327).
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PREPARATIVE EXAMPLE 22.1
[0986]
(@]
I
PN |
N N + N —_—
\ { - B
EtO OEt (@] OH
(@]
I
PN
N\ /N
N N/) <
H OEt
(@] OH

[0987] 3,4-Diethoxy-1,2-5-thiadiazole-1,1-oxide (226
mg, 1.4 mmol) (prepared according to known methods, see:
J. Am. Chem. Soc., 1982, p.1375, the disclosure of which is
incorporated herein by reference thereto) was added to
3-amino-2-hydroxy-N,N-dimethylbenzamide (252 mg, 1.4
mmol) in methanol (15 mL). The reaction mixture was
stirred overnight. The desired product precipitated and was
recovered by filtration. Concentration of the mother liquor to
half volume afforded a second batch of precipitated product.
Combined batches afforded 293 mg (65% yield) of product
with sufficient purity to be used in subsequent steps. MH*=
346.9.
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PREPARATIVE EXAMPLE 22.2
[0988]
I
S =/
70N z
N N + H e
>\—/< HZN/\Ph
EtO OEt
0
!
N\ /
>\ /
N/\Ph
EtO H

[0989] 3,4-Diethoxy-1,2-5-thiadiazole-1,1-oxide (226
mg, 1.4 mmol) (prepared according to known methods, see:
J. Am. Chem. Soc., 1982, p. 1375, the disclosure of which is
incorporated herein by reference thereto) was added to
R-2-phenylpropylamine (0.195 mL, 1.4 mmol) in methanol
(15 mL). The reaction mixture was stirred overnight. Evapo-
ration of solvent afforded an amorphous solid (390 mg,
99%) of sufficient purity for use in subsequent steps. MH*=
279.9.

PREPARATIVE EXAMPLES 22.3-22.7

[0990] Following a similar procedure set forth in Prepara-
tive Example 22.1 but using the commercially available (or
prepared amine) indicated in the Table below, the following
thiadiazoleoxide intermediates could be obtained.

Ex. Amine Product
223 o
I
Br. S
/N N/ \N
NH, \ /
N B—(
OH -~ N
H OMe
0 OH
22.4 0
| I
! Cl . /S\N
- \//s\\ NH; | \ /(
N
O  om 7 g N
/\ H OMe
22.5 [e)
| I
AN N/S\N
S NH,
A | \
0 O om N N
// \\ H OMe
o ©

OH



US 2004/0186142 A1l

126
-continued
Ex. Amine Product
22.6 | S \ ﬁ
N S
P NI, 7N
/\ | S \ N\ /N
O O yo N N
7N N
//\\ \ OMe
0 0 yo H
22.7 o
A !
\/N\S AN NI ﬁ S N
I\ ) Voo
o O HO \/ \S \ N
//\\ \ OMe
0 O b H

PREPARATIVE EXAMPLES 22.8-22.38

[0991] Following a similar procedure as that set forth in
Preparative Example 22.1 but using the commercially avail-
able (or prepared amine) indicated in the Table below, the
following thiadiazoleoxide intermediates could be obtained.

Ex. Amine Product

0
|

Cl
CL
//S\\;Q\ .
229 C‘
N
~
//S\\/Q\ .
6 O om

0
|

22.10 Cl fo)
I
| cl S
N < 5N
~ /s\ NH, | \ /
0/ \O OH -~ N\s N’ '\
/AN | OEt
o O  om H

cl AN
N N
S N
//\\ | OFEt
0 O  om H
P2aN
N N
Ng N
/\ | OEt
0 O  om H
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-continued

Ex.

Amine

Product

22.16

2217

22.19

22.20

22.21

2222

22.23

QL A
o) OH - O\/IL )\_/<

Br

N
7N NH,

A\
[e) O

OH

L)
>r \/s\ AN NH,
O/ \O .

H S
| \
NN NH,
VAN
o o Uy
\N/\ S
k/N\ AN \
//s\\ NH,
o0 0

OH

( s
\/N\s N NH,
VAN

o O OH

Y —

NH,

o

OH

o

|71

| OEt
o OH
o
|
Br SN
| N\ /N
-~ N\s N’ '\
VAN | OEt
o
I
s SN
| P
~
X //S\\ \ T OFEt
0 0 |y H
o
!
u s N/ ~N
! ) P
SN N
//\\ | OFEt
0 0 |y H

OH
0
I
K N/S\N
| P
~ S N
O//\\O | OEt
OH
0
I
PN

/
.
m—
jjz
~
Z

o

OH
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-continued
Ex. Amine Product
2224 ﬁ
IL SN
P NH, | N N
| L \ {
e o d | T OEt
N OH
2225 0
\N—N I
| \ \ P2
N N—N
NN | NP
[e] OH - \ T OFt
O OH H
2226 S o)
{ \ !
N NN NH, s N
I\ i B\ /(
o o
OH \/N\S N .
VAN | OEt
0 0 (g o
22.27 ~ FsC O
O ~ FC /Sl\
N N/\
NH; K/N \ /
o) OH N’ '\
| OEt
o) OH
2228 ﬁ
S
ON\ N \ s PN
//s\\ NH, <:L \ \
o o by o™X N
YV \\ | OEt
o o [y o
2229 FiC %
| A
N | N N
YT AN
~ N © o O/ T OFEt
N o) OH H
22.30 (?
IL d \ S /S\N
T Y | N\
g \\O AN
HO o// \\o \ OEt
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-continued
Ex. Amine Product
22.31 F3C (T
IL FsC PN
N N
g NH, | \ /
I\ N
O O  om N N
/\ | OEt
0O O om H
22.32 al o
I
cl S
G‘T\ I;I\ N\/ \/N
S NH,
I\ N )—<
0O O om S N
/\ | OEt
O O  om H

234 a
Y . I
k/N\ \N/\ N/ \N
I\ N K/ \
I on NG N

S
7\ | OEt
0 O o
236z | s | (l)l
x> x> S
| N/\ T N/\ N/ \N
o} k/N o} k/N )\—/<
NH, N
| OFEt
o} OH o} OH
037z ﬁ
| !
I‘Q\/N . 7 N
: || \ {
Naa N
o} OH N
| OFEt
o} OH H
22.38 Br

| Br
N

PR N
o O  om s N
Vi \\ | OFEt
o o o

OH
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PREPARATIVE EXAMPLES 22.39-22.51

[0992] Following a similar procedure set forth in Prepara-
tive Example 22.1 but using the commercially available (or
prepared amine) indicated in the Table below, the following
thiadiazoleoxide intermediates could be obtained.

Sep. 23, 2004

Ex. Amine Product
22.39 o
F;C NH, I
\ N/S\N
N OH >\_/<
/ O F3C N OFEt
\H
\ OH
/
22.40 ﬁ
NH,
’ 5N
N N
CN OH )\_/<
&) N OFEt
\
H
E>N OH
22.41 ﬁ
NH.
’ SN
/—\ N N
o N OH >\_/<
\—/ (9] N OFEt
\
/\ N
¢} OH
\_/ O
22.42 0
NH, !
HOI/,,‘. N/ \N
O I
0 N OEt
HO//,,'. \H
OH
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Ex.

Amine

Product
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Ex. Amine Product
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I
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N N
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[e] OH O OH
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PREPARATIVE EXAMPLES 23.1-23.9

[0993] Following a similar procedure set forth in Prepara-
tive Example 22 but using the commercially available (or
prepared amine) indicated in the Table below, the following
thiadiazoledioxide intermediates were obtained.

1. Yield
Ex. Amine Product 2. MH+
231 O O 1. 99%
/ \V/ 2.281.8
H S
~ S 7
Y R
N
232 ) ) 6 6 1. 99%
\\ // 2.327
S
\N \N N/ \N
\ /<
NH, N
H OMe
OH OH
233 o o 1. 99%
\V/J 2. 2340
SN
N N
HoN :\ /{
N
MeO H
234 CF, o o 1. 99%
\/ 2. Not
X O S observed
TN
HoN \ / N N CF3
VAL E
N
MeO 0 \ /
23.5 CF o O 1. 99%
: \V/4 2. Not
H o /S\ observed
> VWL i
O N O,
MeO H >
O
23.6 o 0 1. 90%
/ \V/ 2. Not
H S observed
H (e) N/ \N /

R b
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-continued
1. Yield
Ex. Amine Product 2. MH+
237 o o 1. 99%
/ \V4 2. Not
H S observed
. H o N/ \N E/
) z
\ / >\ /] :
N
MeO H \ /
23.8 Br o O 1. 99%
\V/J 2. 404.9
& Br N /S\N
~ NH, \ /
N
~ N
0 OH H OMe
O OH
239 ON o o 1. 99%
’ \V/4 2. Not
O,N /S\ observed
N
NH, \\ /{
N
OH H OMe

OH

PREPARATIVE EXAMPLES 23.30-23.41

[0994] Following a similar procedure set forth in Prepara-
tive Example 22 but using the commercially available (or
prepared amine) indicated in the Table below, the following
thiadiazoledioxide intermediates could be obtained.

Ex. Amine Product
23.30 O O
5N
B N N =
N >\ ]
N
MeO H
23.33
SN
N N
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Ex. Amine Product
23.34 \l/ o\\//o
/5N
: o N N :
Y M
Cl
Cl
23.35 \l/ \\//
/ \ !
/\ H
23.37 CF; O 0
\V4
HN : © N/S\N CF.
T
N
MeO H
23.38 CF, 0. 0O
: Y,
" )%
Y Yx
23.40 \\//
/
O
23.42 \\//
N
N\ /N
//\\:§\ I;LNH
//\\ H OMe
PREPARATIVE EXAMPLE 24
-continued
[0995]

o N o N
)j\ E Step A )J\ E H Step B
OH — N ik g
><o N/ﬁ( ><o N/ﬁ( ~
H H
[e] [e]
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N
~

HC1°NH2/ﬁ(

(0]

[0996] Step A

[0997] To a solution of N-protected amino acid (1.5 g, 6.9
mmol) in CH,Cl, (25 mL) at room temperature was added
DIPEA (3.6 mL, 20.7 mmol), and PyBrop (3.4 g, 6.9 mmol)
followed by MeNH, (6.9 mL, 13.8 mmol, 2.0 M in CH,CL,).
The resulting solution was stirred for 18 h at room tempera-
ture (until TLC analysis deemed the reaction to be com-
plete). The resulting mixture was washed sequentially with
10% citric acid (3x20 mL), sat. aq. NaHCO; (3x20 mL), and
brine (3x20 mL). The organic layer was dried (Na,SO,),
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filtered, and concentrated under reduced pressure. The crude
product was purified by flash chromatography eluting with
CH,C1,/MeOH (40:1) to afford 1.0 g (63% yield) of a solid.

[0998] Step B

[0999] To a round bottom charged with the N-protected
amide (1.0 g, 4.35 mmol) (from Step A) was added 4N
HCl/dioxane (10 mL) and the mixture was stirred at room
temperature for 2 h. The mixture was diluted with Et,O (20
mL) and concentrated under reduced pressure. The crude
product was treated with Et,0 (2x20 mL) and concentrated
under reduced pressure to afford 0.72 g (~100% yield) of
crude product as the HCI salt. This material was taken on
without further purification or characterization.

PREPARATIVE EXAMPLES 25-33.1

[1000] Following the procedure set forth in Preparative
Example 24 but using the commercially available N-pro-
tected amino acids and amines in the Table below, the amine
hydrochloride products were obtained.

Prep Ex. Amino acid Amine Product Yield (%)
25 o \=/ NH, \:/ 70
)I\ ; OH ; NH,
o N/ﬁ( CIHH»*N
24
o) o)
26 7
o 7 un 'y
H
)I\ oH N
o N/Y CIHE,N /\[(
H
o) 0
27 66
0
¢} g HN CIHH,*N ~
0 o)
28 65
0 e
H
)J\ oH H
o) N HoN CIHH,N
0 o)
29 = 90
0
7< )]\ OH HN N
0 N CIHH,N
u 2!
o) o)
30 68
o \=/ \=/
5!
)I\ OH HLN N
o N/ﬁ( CIHH,N -
H :
[e] fo) =
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Prep Ex. Amino acid Amine Product Yield (%)
31 o \=/ g \=/ 68
)J\ | : N
OH HoN N
e S B
H
0 0
32 o \:/ \=/ 97
>< )I\ OH N
0 N /\’( HN C1HH2-N/\[(
[e] le) E\
33 o \_:/ =/ \=/ 97
\3741 /JL\ : OH ? : N
0 g/ﬁ‘/ HoN C1H°H2N/ﬁ(
0 0
331 o E/ HoN =/ ° 20
\j>%<l //”\\ ; OH H L
(@ N//A\\H// CIH-H,N
H
o g
PREPARATIVE EXAMPLE 33.2 [1002] Step A
[1001] [1003] BOC-valine (45 mg) and PS-carbodiimide (200
mg) were suspended in CH,CL, (4 ml). After addition of the
~_ CH,Cl,-amine solution (0.1 38N, 1 ml), the mixture was
? Step A shaken overnight. The solution was filtered and the resin was
BO CHN/-\[(OH washed with more CH,Cl,, and the filtrate was concentrated
in vacuo to yield the product, which was carried on directly
© in Step B.
\/ [1004] Step B
: NH Step B

BOCHN

b

e

NH
HZN/\!(

HCl

e

[1005] The crude material from Step A was dissolved in
4N HCl/dioxane (2.5 ml) and stirred for 2 h. The reaction
was concentrated in vacuo to yield the desired amine hydro-

chloride, which was used directly in the next step.

PREPARATIVE EXAMPLES 33.3-33.47

[1006]
Example 33.2 but using the commercially available N-pro-
tected amino acids in the Table below, one could obtain the
amine hydrochloride products in the Table below.

If one were to follow the procedure set forth in
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Prep

Ex. Amino acid Amine

Product

333 o \=/ HCl
LT g

Asas ﬁ
e -
S
AL L

N—

ﬁ

HCl

AT

RN

N
HzN/W \<:>
HCl fo)

A fgj
: N
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N
HN
HCI /T
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Prep
Ex. Amino acid Amine Product
33.10

AT

3311

33.12
[e]
X
O N
H
[e]

3313 0 N
7<O)J\§/E\[(OH

o

3314 o N

o
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7<O)J\§/E\[(OH

o

3316 0 N
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HCI o Z
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N
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HCl O

Yy Y )
HN . . /ﬁ(g AN
HC 0
O YO
a
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Prep
Ex. Amino acid Amine Product
33.18
o \:/ N \z/
Moo KU P
2!
Y Y
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O HCl O
19 0o N~ ~
H H
)I\ OH HN N
0 N/Y cl N cl
H
O HCl [e]
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H
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3321 Cl Cl
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Ex. Amino acid Amine Product
3326 o .
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3 OH 2 H
(o) N N
H HN
O
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Prep

Ex. Amino acid Amine Product
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Prep
Ex. Amino acid Amine Product
3343
OH HN N
><o N/Y HzN/\’r
H
0 HCI 8}
33.44
o Y~ ~
>< )I\ ot HN, S
o g/ﬁ( N /\!(
0 HCl 0
HO HO
3345
o Y~ VA 7
)J\ g - : \/A
: H
OH N
7<o N/\[( HzN/ﬁ(
H
0 HCI 0
33.46
OH HN N
><o N/Y HzN/\’r
H
0 HCI 8}
OH OH
33.47
OH H,N N
><O N/Y HzN/W
H
0 HCI 0
PREPARATIVE EXAMPLE 34 ml, 1.0 M in THF) dropwise and the resulting solution was
[1007] stirred for 20 min. EtMgBr (6.0 mL, 3.0 M in Et,0) was
added dropwise and the mixture was refluxed for 24 h. The
mixture was cooled to room temperature, poured into satu-
0 rated aqueous NH,Cl (50 mL), and then extracted with
a CH,Cl, (3x50 volumes). The organic layers were combined,
H a) LIN(TMS), concentrated under reduced pressure. The crude residue was

b) EtMgBr

HN

-3

[1008] To a solution of 3-chlorobenzaldehyde (2.0 g, 14.2
mmol) in THF (5 mL) at 0° C. was added LiN(TMS), (17.0

stirred with 3 M HCI (25 mL) for 30 min and the aqueous
layer was extracted with CH,Cl, (3x15 mL) and the organic
layers were discarded. The aqueous layer was cooled to ° OC
and treated with solid NaOH pellets until pH=10 was
attained. The aqueous layer was extracted with CH,Cl,
(3x15 mL) and the organic layers were combined. The
organic layer was washed with brine (1 x 25 mL), dried
(Na,S0,), and concentrated under reduced pressure to
afford 1.6 g (66% yield) of the crude amine as an oil (MH*
170). This material was determined to be >90% pure and
was used without further purification.
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PREPARATIVE EXAMPLE 34.1
[1009]

X T

[1010] The aldehyde (3.5 g) and conc. HCI (20 ml) were
combined and stirred overnight at 40° C. The reaction
mixture was poured into cold water and extracted with ether,
washed with satd. NaHCO; and brine, dried over anhydrous
MgSO,, filtered and concentrated in vacuo to give 1.76 g of
product (55%).

PREPARATIVE EXAMPLE 34.2
[1011]

Cl

[1012] Chlorine was bubbled into 100 m1 of CH,Cl, at 10°
C. The aldehyde (3.73 ml) was charged with 50 m1 of CHCl,
and then cooled to 0° C. AICl; was added portionwise,
followed by the chlorine solution and let stir at room
temperature overnight. The reaction was poured into 150 ml
of ice and 50 ml of 3N HCI and stirred for 30 min. Organic
layer was washed with brine, dried with Na,SO,, and
concentrated in vacuo. The crude product was purified via
flash column chromatography (Hex/EtOAc 40/1) to yield
1.5 g of pure product.

PREPARATIVE EXAMPLE 34.3
[1013]

OH

FsC e

Step A Step B
—_—— —_—

NH,

FyC

[1014] Step A

[1015] The ketone (3.25 g) was reacted following the
procedure set forth in Preparative Example 88.2, Step B to
give the oxime (3.5 g, 99%).
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[1016] Step B

[1017] The product from step A (1.2 g) was stirred with
AcOH (3 ml) and Pd/C (10%, 300 mg) in EtOH (40 ml)
under a hydrogen atmosphere overnight. The reaction mix-
ture was filtered through celite and the filtrate was concen-
trated in vacuo. The crude material dissolved in ether and
washed with 2N NaOH, organic washed with brine, dried
with Na,SO,, and concentrated in vacuo to give product
(960 mg, 86%).

PREPARATIVE EXAMPLE 34.4

[1018]
OH
Step A
—
Br
O
j\ Step B
—_—
Br EtO OEt
O,
Step C
/
Br
O,
Step D
—
i /
e}
O,

NH,

[1019] Step A

[1020] To a suspension of NaH (1.45 g) in DMF (25 ml)
under a nitrogen atmosphere was added p-bromophenol (5
g) at 0° C. After stirring for 20 min, BrCH,CH(OEY), (5.3
ml) was added and the reaction was heated to reflux over-
night. The solution was cooled and poured into ice water (80
ml) and extracted with ether. The ether layer was washed
with 1N NaOH and brine, dried with MgSO,,, filtered and
concentrated in vacuo to give 8.4 g of crude product (100%).

[1021] Step B

[1022] To a solution of the product from Step A (8.4 g) in
benzene (50 ml) was added polyphosphoric acid (10 g). The
mixture was heated at reflux for 4 hrs. The reaction was
cooled to 0° C. and poured into ice water (80 ml) and
extracted with ether. The ether layer was washed with
saturated sodium bicarbonate and brine, dried with MgSO,,,
filtered and concentrated in vacuo to give 4.9 g of crude
product (85%).

[1023] Step C

[1024] To a solution of the product from Step B (2 g) in
ether (20 ml) at —78° C. was added t-BuLi dropwise. After
stirring for 20 min, DMF (950 mg) was added dropwise and
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the mixture was stirred at =25° C. for 3 hrs and then warmed
to room temperature overnight. Saturated ammonium chlo-
ride was added and the solution was extracted with ether.
The ether layer was washed with brine, dried with MgSO,,,
filtered and concentrated in vacuo to give 980 mg of crude
product (67%).

[1025] Step D

[1026] To a solution of aldehyde (400 g) in ether (10 ml)
was added LIN(TMS), (1M in THF, 3.3 ml) at 0° C.
dropwise. The solution was stirred at 0° C. for 30 min and
EtMgBr (3M in THF, 1.83 ml) was added dropwise. The
reaction was refluxed overnight, cooed to 0° C, quenched
with saturated ammonium chloride and extracted with ether.
The ether was stirred with 3N HCI (20 ml), then the aqueous
layer was basified with NaOH pellets and extracted with
ether. The ether layer was washed with brine, dried with
MgSO,, filtered and concentrated in vacuo to give 220 mg
of product (46%).

PREPARATIVE EXAMPLE 34.5
[1027]

OH
©/ Step A
—_—
B

T
o o
Step B
—_— / +
EtO OEt
Br
Br o o
Step C
g S J.

(0]

H Step D
—_—

NH,

/
E\:[)
/

[1028] Following the procedures set forth in Preparative
Example 34.4 Steps A through D, but using m-bromophenol
(8 g), both amines were formed and separated by preparative
plate chromatography (63-65%, MH+=175).

O

Sep. 23, 2004

145

PREPARATIVE EXAMPLE 34.6
[1029]

Q-

[1030] To a solution of 3-methyl-thiophene (5 g) in ether
(50 ml) was added dropwise a solution of n-BuLi (1.6M in
hexane, 32 ml). The mixture was stirred for 1.5 hr at room
temperature. DMF (5.1 ml) was then added and let stir
overnight. The mixture was poured into saturated ammo-
nium chloride and extracted with ether. The ether layer was
washed with brine, dried with Na,SO,, and concentrated in
vacuo. The crude product was purified via flash column
chromatography (EtOAc/Hex 20:1) to afford 5.27 g of an oil
(84%).

PREPARATIVE EXAMPLE 34.7
[1031]

H Step A

Br
OCHj
O Step B
H,CO \ / E——
Br
OCHj e}
O Step C O
— H

H;CO \ /

[1032] Step A

[1033] To a solution of 4-bromo-2-furaldehyde (4 g) in
MeOH (75 ml) was added trimethyl-orthoformate (3.8 ml).
A catalytic amount of p-toluene sulfonic acid (195 mg) and
the mixture was heated to reflux for 3.5 hr. The reaction was
cooled down and potassium carbonate was added. The
mixture was filtered through a silica gel pad. The filtrate was
concentrated in vacuo, dissolved in CH,Cl, and filtered. The
filtrate was again concentrated in vacuo to give 4.03 g of
product (80%).

[1034] Step B

[1035] To a solution of the product from Step A (2.02 g)
in THF (80 ml) at -78° C. was added dropwise a solution of
n-BuLi (2.5M in hexanes, 4.4 ml) and stirred for 1.5 hr. A
solution of iodomethane (1.7 ml) was added and let stir for
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2.5 hrs at -60° C. The cooling bath was removed and
saturated ammonium chloride was added and let stir for 10
min. The layers were separated and the organic layer was
washed with brine, dried with Na,SO,, and concentrated in
vacuo to afford 1.34 g of crude product.

[1036] Step C

[1037] The product from Step B (1.43 g) was dissolved in
acetone (50 ml) and treated with a catalytic amount of
p-toluene sulfonic acid (80 mg). The mixture was heated to
reflux for 2 hr. The reaction was cooled down and solid
potassium carbonate was added. The mixture was filtered
through a silica gel pad and the filtrate was concentrated in
vacuo to give 1.246 g of crude product.

PREPARATIVE EXAMPLE 34.8

[1038]
e}
O NO,
H;CO \ StepA
e}
(o) Step B
H;CO \ /
NO,
e}
O Step C
H;CO \ / -
e}
O, O
Step D H

©oY \ /

[1039] Step A

[1040] To astirred solution of potassium t-butoxide (2.5 g)
in HMPA (20 ml) was added 2-nitropropane (2 ml) drop-
wise. After 5 min, a solution of methyl-5-nitro-2-furoate (3.2
2) in HMPA (8 ml) was added to the mixture and stirred for
16 hr. Water was added and the aqueous mixture was
extracted with EtOAc. The EtOAc layer was washed with
water, dried with MgSO,, filtered and concentrated in vacuo.
The crude material was purified by flash column chroma-
tography (Hex/EtOAc, 6:1) to yield 3.6 g of product (90%).

[1041] Step B

[1042] To a solution of the product from Step A (3.6 g) in
toluene (16 ml) was added tributyltin hydride (5.4 ml)
followed by AIBN (555 mg). The mixture was heated to 85°
C. for 3.5 hr. After cooling, the mixture was separated by
flash column chromatography (Hex/EtOAc, 7:1) to afford
2.06 g of product (73%).
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[1043] Step C

[1044] To a solution of product from Step B (2.05 g) in
THF (60 ml) at 0° C. was added a solution of LAH (1M in
ether, 12.8 ml). The reaction was stirred at room temperature
for 30 min. Water and 1M NaOH was added until a pre-
cipitate formed, diluted with EtOAc, stirred for 30 min and
then filtered through a celite pad. The organic filtrate was
concentrated in vacuo to give 1.56 g of product (93%).

[1045] Step D

[1046] To a solution of product from Step C (2.15 g) in
CH Cl, (100 ml) was added Dess-Martin oxidant (7.26 g) in
CH,Cl, (45 ml) and stirred for 30 min. The mixture was
diluted with ether (200 ml). The organic layer was washed
with 1IN NaOH, water and brine, dried with MgSO,, filtered
and concentrated in vacuo to give oil and solid. The material
was extracted with ether and filtered. Some solid crystallized
out from the filtrate, filtered again, and the filtrate was
concentrated in vacuo to give 2.19 g of product.

PREPARATIVE EXAMPLE 34.9

[1047]
e}
Step A
—_——
OH
|\
O/
e}
N/ Step B
S
e
O/
e}
Step C
|\
O/
OH NH,
Step D
[\ |\
O/ O/

[1048] Step A

[1049] To a solution of carboxylic acid (5 g) in CH,Cl,
(400 ml) at 0° C. was added N(OCH,)CH;HCI (11.5 g),
DEC (15.1 g), HOBt (5.3 g) and NMM (43 ml) and stirred
for 14 hr. The mixture was diluted with CH,Cl, (100 ml) and
the organic layer was washed with 10% HCI, saturated
sodium bicarbonate and brine, dried with Na,SO,, and

concentrated in vacuo to afford 5.74 g of crude product
(85%).

[1050] Step B

[1051] To a solution of iodoethane (0.56 ml) in ether (5
ml) at —78° C. was added a solution of t-BuLi (1.7M in
pentane, 8.3 ml) dropwise. The mixture was warmed to
room temperature for 1 hr and transferred to a 100 ml round
bottom charged with the product from Step A (1 g) in THF
(12 ml) at -=78° C. The mixture was stirred at =78° C. for 1
hr and at 0° C. for an additional 2hr. 1M HCI was added
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dropwise followed by CH,Cl,. The layers were separated
and the organic layer was washed with brine, dried with
Na,SO,, and concentrated in vacuo to afford 620 mg of
product (76%).

[1052] Step C

[1053] To a solution of the product from Step B (620 mg)
in THE/MeOH (10:1) at 0° C. was added NaBH,, (250 mg)
in one portion. The mixture was stirred overnight at 0° C.,
concentrated in vacuo and the crude material was dissolved
in CH,Cl, and washed with 1N NaOH and brine, dried with
Na,SO,, and concentrated in vacuo to afford 510 mg of
product.

[1054] Step D

[1055] The above material was reacted in the procedures
set forth in Preparative Example 75.75 Steps B and C to
yield 170 mg of amine product (28%).

PREPARATIVE EXAMPLE 34.10
[1056]

[1057] The above amine was made analogous to the
procedures set forth in Patent W096/22997 p.56 (the dis-
closure of which is incorporated herein by reference
thereto), but using ethylglycine instead of benzylglycine in
the DCC coupling.

PREPARATIVE EXAMPLE 34.11

[1058]
OH (@)
NO,  Step A NO,  Step B
—_— —_— -
F F
(@)
NH,
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[1059] Step A

[1060] To the nitro compound (3.14 g) and cyclohexyl-
methanol (1.14 g) in THF (50 ml) was added PPH; (4.72 g)
and cooled to 0° C. Diisopropylazadicarboxylate (3.15 ml)
was added dropwise and let stir overnight. The reaction was
concentrated in vacuo and purified via flash column chro-
matography (Hex/EtOAc, 30:1) to give product (3.3 g),
which was carried on directly to the next step.

[1061] Step B

[1062] To the product from step A (3.3 g) in EtOH (50 ml)
was added 10% Pd/C (1.7 g) under a hydrogen atmosphere
at 55 psi and let stir overnight. The reaction was filtered
through celite and concentrated in vacuo to give 3.2 g of
product.

PREPARATIVE EXAMPLE 34.12
[1063]

O, CF; Step A

HO \ /

O. CF, Step B
)T

[1064] Step A

[1065] A solution of acid (2 g) in ether (20 ml) was added
dropwise to a suspension of LiATH, (350 mg) in ether (15
ml) at 0° C. The solution was refluxed for 3 hr and stirred
at room temperature overnight. 5% KOH was added and
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reaction was filtered, extracted with ether, dried with
MgSO,, filtered and concentrated in vacuo to give the
product (1.46 g, 79%, MH+=166).

[1066] Step B

[1067] To a solution of alcohol from above (1.46 g) in
CH Cl, at room temperature was added Dess-Martin reagent
(5.6 g) portionwise and one drop of water and let stir over
the weekend at room temperature. 10% Na,S,0, was added
and stirred for 20 min, extracted with CH,Cl,, washed with
saturated sodium bicarbonate, dried with Na,SO,, and con-
centrated in vacuo to afford 1.1 g of product (76%).

PREPARATIVE EXAMPLE 34.13
[1068]

0) CF,H

oY

[1069] The above compound was prepared according to
the procedure set forth in EP 0 555 153 A1 (the disclosure
of which is incorporated herein by reference thereto).

PREPARATIVE EXAMPLE 34.14
[1070]

A =

HO \ /

Sep. 23, 2004

[1071] The aldehyde (500 mg) from above was reacted
following the procedure set forth in the Preparative Example
13.4, Step A to yield 372 mg of product (76%).

PREPARATIVE EXAMPLE 34.15-34. 16

[1072] Following the procedures set forth in Preparative
Example 34.8 but using the nitroalkanes indicated in the
table below, the aldehydes were prepared.

PREP. YIELD
Ex. NITROALKANE ALDEHYDE (%)

34.15 fe) 17
NO, fe)

oY

34.16 o) 21
NO, o
H

\ /

Br Step A O Br StepB
—_— —_—
EtO/\@/ EtO

PREPARATIVE EXAMPLE 34.17

[1073]

O Br

\ /

Step Cl

HJ\%<<M HO/\(_%< SpD HO/\%r
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[1074] Step A

[1075] To a stirred suspension of 5-bromo-2-furoic acid
(15.0 g, 78.54 mmol) in 225 mL of CH,Cl, at room
temperature was added oxalyl chloride followed by a cata-
Iytic amount of N,N'-dimethylforamide. After 1 h, ethanol
(20 mL) was added followed by triethylamine (22 mL).
Reaction was continued for 15 h. The mixture was concen-
trated under reduced pressure to a residue, which was
extracted with excess volume of hexanes, and hexanes-
CH,Cl, (3:1, v/v). The extracts were filtered, the filtrated was
concentrated to a yellow oil, dried on high vacuum, yielding
17.2 g (93%) of the desired ester.

[1076] Step B

[1077] The ester product obtained from Step A above
(17.2 g, 73.18 mmol) was converted to 2-ethyl4-tertbutyl-
5-bromo-furoate (7.9 g, 37%) using the literature procedure:
J.Am. Chem.Soc., 1939, 61, 473478 (the disclosure of which
is incorporated herein by reference thereto).

[1078] Step C

[1079] The ester product obtained from Step B above (7.9
g, 27.13 mol) was reduced to the alcohol (6.32 g) using the
procedure set forth in Preparative Example 34.8, Step C.

[1080] Step D

[1081] The product obtained from Step C above (6.32 g)
was dissolved in 140 mL of THF and cooled in a -78° C.
bath. A2.5 M solution of n-butyllithium in hexanes (22 mL,
55.0 mmol) was added dropwise along the side wall of the
flask. After 15 min, H,O (~70 mL) was added. Cooling bath
was removed, the mixture was stirred for an additional 1 h.
Brine (50 mL) and CH,Cl, (300 mL) were added, the two
layers were separated, the aqueous layer was extracted with
CH,CL, (100 mL), and the combined organic layers ere dried
by Na,SO,. Evaporation of solvents afforded 5.33 g (crude)
of the debrominated product as a reddish brown oil.

[1082] Step E

[1083] The alcohol product obtained from Step D above
(5.33 g) was oxidized to the corresponding aldehyde (3.06 g,
74% over three steps) using the procedure set forth in
Preparative Example 34.8, Step D.

PREPARATIVE EXAMPLE 34.18

[1084]
O, O, O,
% Step A %A Step B \ /
H
e} OH

[1085] Step A

[1086] To a stirred solution of cyclopropyl bromide (4.0
mL, 50 mmol) in 120 mL of ether at -78° C. was added
dropwise a 1.7M solution of t-butyllithium in pentane (44.5
mL, 75.7 mmol). After 10 min, cooling bath was removed,
stirring was continued for 1.5 h. The mixture was cooled
again in a -78° C. bath, and 3-furaldehyde (3.5 mL, 41.9
mmol) was added. Reaction was continued for 1 h, and
quenched with a saturated NH4Cl aqueous solution. The
aqueous mixture was extracted with CH,Cl, (100 mLx3).
The organic extracts were washed with brine, dried by
Na,SO,, filtered, and concentrated in vacuo to give 5.3 g
(91%) of the alcohol product as a yellow oil.

[1087] Step B

[1088] Chloro trimethylsilane (27.2 mL, 214.2 mmol) was
added dropwise to a vigorously stirred suspension of sodium
iodide (32 g, 213.5 mmol) in 100 mL of acetonitrile. After
5 min, a solution of the alcohol obtained from Step A above
(4.93 g, 35.68 mmol) in 100 mL of acetonitrile was added
dropwise. Stirring was continued for 5 min. H,O (100 mL)
was added, the layers were separated, and the aqueous layer
was extracted with ether (100 mLx2). The organic layers
were combined, washed with a 10% Na,S,0, aqueous
solution and brine, and dried over Na,SO,. Evaporation of
solvents gave a dark brown oil, which was filtered through
a 5-in silica gel column, eluting with CH,Cl,-hexanes
(1:3.5, v/v). Removal of solvents afforded 4.22 g (47%) of
the iodo product as a light yellow oil.

[1089] Step C

[1090] The iodo-product obtained from Step B above (2.2
g, 8.8 mmol) was dissolved in 60 mL of ether, and stirred in
a =78° C. bath. A 1.7 M solution of t-butyllithium in pentane
(10.4 mL, 17.7 mmol) was added dropwise. After 20 min,
cooling bath was removed. Reaction was continued for 2.5
h, and quenched with H,O (20 mL). The aqueous mixture
was stirred overnight and separated. The aqueous layer was
extracted with ether (30 mL). The combined organic layers
were washed with brine, dried by Na,SO,, and filtered
through a Celite pad. Removal of solvent gave 1.10 g
(100%) of 3-butylfuran as a reddish-yellow oil.

Step Cl

O
Step D \ /
e
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[1091] Step D

[1092] 3-Butylfuran (1.1 g, 8.8 mmol), obtained from Step
C above, was dissolved in 60 mL of ether, and stirred in a
-78° C. bath. A 1.7 M solution of t-butyllithium in pentane
(6.0 mL, 10.2 mmol) was added dropwise along the side
wall of the flask. The mixture was stirred for 3 h from -78°
C. to 0° C., and continued for 1 h at room temperature. A
solution of N,N'-dimethylforamide (1.1 mL, 14.23 mmol)
was added. Reaction was continued overnight, and quenched
with a saturated NH,Cl aqueous solution. The two layers
were separated, the aqueous layer was extracted with
CHCl, (30 mLx2). The combined organic layers were
washed with brine, dried with Na,SO,, and concentrated to
an oil, which was purified by preparative TLC (CH,Cl,-
hexanes=1:1.5, v/v) to give 0.48 g (36%) of the aldehyde
(contaminated by some 3-butyl-2-furaldehyde).

PREPARATIVE EXAMPLE 34.19

Sep. 23, 2004

-continued
H
\_/

[1094] Step A

[1095] 3-Ethylfuran was prepared from 3-hydroxymeth-
ylfuran according to literature procedure: J. Org. Chem.,
1983, 48, 1106-1107 (the disclosure of which is incorporated
herein by reference thereto).

[1096] Step B

[1097] 3-Ethylfuran obtained from Step A above was
converted to 4-ethyl-2-furaldehyde using the procedure set

[1093] . .
forth in Preparative Example 34.32, Step D.
o o PREPARATIVE EXAMPLES 35-51.20
\ / SwpA, \ / SwpB, [1098] Following the procedure set forth in Preparative
Ol Example 34 but using the commercially available aldehydes
and Grignard reagents listed in the Table below, the amine
products below were obtained.
Prep Grignard 1. Yield
Ex. Aldehyde Reagent Amine 2. MH*
35 0 F EtMgBr 1. 65%
3 2.154
H,N
36 EtMgBr 1. 75%
0 o N o/\ 2.180
HJ\© HN
37 0 a EtMgBr 1. 78%
a 2.170
HoN
38 0 CF, EtMgBr 1. 34%
CF3 2. 204
H,N
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Prep Grignard 1. Yield
Ex. Aldehyde Reagent Amine 2. MH*
39 [e) EtMgBr 1. 68%
2. 150
H
HN
40 0 OCF; EtMgBr 1. 40%
OCF3 2.220
H
HoN
41 [e) EtMgBr 1. 73%
2. 154
F
H F
HN
42 [e) EtMgBr 1.52%
2.220
OCF,
o OCH,
HoN
43 0 EtMgBr 1. 55%
2. 180
O,
H o)
> HN >
O
O
44 [e) EtMgBr 1.20%
2.204
CF,
H CF3
HoN
45 [e) EtMgBr 1. 80%
2. 166
H
HN
OCH,
OCH,
46 [e) EtMgBr 1.35%
2.220

o
3

OCF;

HN

OCF;
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Prep Grignard 1. Yield

Ex. Aldehyde Reagent Amine 2. MH*

47 [e) i-PrMgBr 1.20%
2. 150

H
HoN

48 [e) EtMgBr 1. 77%

2.
OMe [M - NH,]" =
H OMe 149
HoN

49 [e) EtMgBr 1. 77%

2.172
F
H F
HN
F
F

50 [e) EtMgBr 1. 78%
2.
M -

H NH,[" =
HoN 147

51 [e) EtLi 1. 10%

2. 116
H
HoN

51.2 [e) EtMgBr 1.37%

2. 161
O
H o
HoN

51.3 [e) EtMgBr 1. 63%

2.216
O
H F O
HoN ><F
F
O F

(0]
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-continued
Prep Grignard 1. Yield
Ex. Aldehyde Reagent Amine 2. MH*
51.4 [e) EtMgBr 1. 711%
2.228
H
H,N
O
O\Q
51.5 [e) EtMgBr 1. 89%
2. 168
H
HN
F
F
51.6 [e) EtMgBr 1.20%
2.228
H
HN
O
O
51.8 [e) EtMgBr 1. 36%
2.222
F
H F
HN
CF,
CFs
51.10 [e] — — 1.95%
2.152.1
H ° O,
| / MgBr ILN |
51.11 [e) EtMgBr 1. 61%
2.138.1
o MH" - H,O
H O
| / HoN |
OH /
OH
51.12 [e) EtMgBr 1. 70%
2.184.1
O,
H o
| / HN |
N— /
/ ya
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-continued
Prep Grignard 1. Yield
Ex. Aldehyde Reagent Amine 2. MH*
51.18 [e) EtMgBr 1. 2%
2.147
[M - NH,J"
H
HN
51.19 o) EtMgBr 1. 67%
2.204
Cl
H Cl
H,N
Cl
Cl
51.20 o) EtMgBr 1. 33%
2. 188
Cl
H Cl
HN
F
F

PREPARATIVE EXAMPLES 51.25-51.31

[1099] Following the procedure set forth in Example 34
but using the commercially available aldehydes and Grig-
nard reagents listed in the Table below, the amine products
were obtained.

Grignard Yield
Prep Ex. Aldehyde Reagent Amine (%)
51.25 o) EtMgBr 20
H
> HoN
L 2
51.26 o 77
O
S
MgBr
/ £ HN |
51.27 (34.2) EtMgBr 51
O

Cl

Y

Cl

Sep. 23, 2004
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Grignard Yield
Prep Ex. Aldehyde Reagent Amine (%)
51.28 (78.1) 56
O
H O\
| N BrMg O\
/ HN \ /N
51.29 (78.1) 54
O <
O
H \ MgBr O\
| y N HoN \ /N
51.30 (34.12) EtMgBr 80
O
F
- O, F HN
| / F E
F F
51.31 ————MgBr

LN

W,
I

PREPARATIVE EXAMPLE 52

(@] HOV‘"N

W, W,
.

W, W,

[1101] Step A

[1102] A mixture of 2-(trifluoroacetyl)thiophene (2 mL,
15.6 mmol), hydroxylamine hydrochloride (2.2 g, 2 eq),
diisopropylethylamine (5.5 mL, 2 eq) and MeOH (50 mL)
was stirred at reflux for 48-72 hrs, then concentrated in

[1100]

FyC
HO
FyC

vacuo. The residue was diluted with EtOAc, washed with
10% KH,PO,, and dried over Na,SO,, (anhydrous). Filtration
and concentration afforded the desired oxime (2.9 g, 96%)
which was used directly in Step B without further purifica-
tion.

[1103] Step B

[1104] To a mixture of the product from Step A above in
TFA (20 mL) was added Zn powder (3 g, 3 eq) portionwise
over 30 min and stirred at room temperature overnight. The
solid was filtered and the mixture reduced in vacuo. Aqueous
NaOH (2 M) was added and the mixture was extracted
several times with CH,Cl,. The organic phase was dried
over anhydrous Na,SO,, filtered and concentrated to afford
the desired product (1.4 g, 50%).

PREPARATIVE EXAMPLES 53-61

[1105] Following the procedure set forth in Preparative
Example 52 but using the commercially available ketones
listed in the Table below, the following amines were
obtained.
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Prep

1. Yield (%)

Example Ketone Amine 2. MH*
53 o 1. 11
2. 128
S
| S HN |
54 [e] 1.33
2.142
S
S
| / HN |
55 o 1. 49
2. 156
S
W s
H,N |
56 [e) 1.5
2. 154
S
| s
/ HN |
57 o 1. 47
2.174
O,
O,
H,N |
58 o 1.71
2.190
S
S
HN |
59 O 1. 78
2.191
S
N\)
HN

>

Sep. 23, 2004
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-continued

Prep 1. Yield (%)
Example Ketone Amine 2. MH*

1. 80

s f@

1.9
2. 156

PREPARATIVE EXAMPLE 62 [1110] CeCl;-7H,O was dried at 140-150° C. for 22 hr. To
this solid was added THF (80 mL, anhydrous) and after
stirring for 2 hr, the suspension was cooled to —78° C. and
to it was added methyl lithium over 30 min. After stirring for
an additional 30 min 2-thiophenecarbonitrile dissolved in

HO.C anhydrous THF (4.5 mL) was added and the resulting
mixture stirred for an additional 4.5 hr at -78° C. Concen-
S trated aqueous NH, (25 mL) was added and the mixture was

H,N | — > HN .

[1106]

warmed to room temperature and filtered through celite. The
filtrate was extracted with dichloromethane, dried over
anhydrous Na,SO,, filtered and concentrated in vacuo to
afford a crude mixture. Purification by flash column chro-

[1107] To a cooled (0-5° C.) suspension of L-o-(2-thie- ~ Mmatography (5% MeOH, CH,CL, silica) afforded the

nylglycine (0.5 g) and LiBH, (2M in THF, 3.8 mL) in  desired product (1.2 g, 62%).

anhydrous THF (10 mL) was slowly added a THF (5 mL) PREPARATIVE EXAMPLE 64

solution of iodine (0.8 g). After stirring at room temperature [1111]

for 15 min, the mixture was stirred at relux overnight. After

cooling to room temperature, MeOH was added dropwise

until gas evolution ceased and after 30 min, the mixture was o

evaporated. The oily residue was stirred in 20 mL KOH for

4 hrs, diluted with brine and extracted with EtOAc.
H StepA

[1108] The organic phase was dried over anhydrous Step B
MgSO,, filtered and concentrated in vacuo to afford a crude
mixture. Purification by flash column chromatography (50%

EtOAc/CH,CL,, silica) afforded the product (0.3 g, 63%, F
MH*=144).

PREPARATIVE EXAMPLE 63 /
[1109]

OTMS SwepC_

O- 0 @



US 2004/0186142 A1l
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“\\\\K
i \

HN \ F
| OH Step D N
b —_—

o, gy

[1112] Step A

[1113] To a solution of (D)-valinol (4.16 g, 40.3 mmol) in
CH,Cl, (60 mL) at 0° C. was added MgSO, (20 g) followed
by dropwise addition of 3-fluorobenzaldehyde (5.0 g, 40.3
mmol). The heterogenous solution was stirred at 0° C. for 2
h and was allowed to warm to room temperature and stir
overnight (14 h). The mixture was filtered and the drying
agent was washed with CH,Cl, (2x10 mL). The filtrate was
concentrated under reduced pressure to afford 8.4 g (100%)
of an oil which was taken onto the next step without further
purification.

[1114] Step B

[1115] To a solution of the imine (8.4 g, 40.2 mmol) from
Step A in CH,Cl, (60 mL) at room temperature was added
Et;N (6.2 mL, 44.5 mmol) followed by dropwise addition of
TMSCI (5.7 mL, 44.5 mmol). The mixture was stirred for 6
h at room temperature whereupon the ppt that had formed
was filtered off and washed with CH,Cl, (2x10 mL). The
combined filtrate was concentrated under reduced pressure
and was taken up in Et,O/hexane (1:1/150 mL). The pre-
cipitate was filtered off and the filtrate was concentrated
under reduced pressure to afford 10.1 g (89%) of the
protected imine as an oil. This material was taken onto the
next step without further purification.

[1116] Step C

[1117] To a solution of EtI (4.0 g, 25.6 mmol) in Et,O (40
mL) at -78° C. was added t-BuLi (30.1 mL, 51.2 mmol, 1.7
M in pentane) and the mixture was stirred for 10 min. The

Sep. 23, 2004

mixture was warmed to room temperature, stirred for 1 h,
and was recooled to —40° C. A solution of the imine (6.0 g,
21.4 mmol) from Step B in Et,O (30 mL) was added
dropwise via addition funnel to afford a bright orange
mixture. The reaction mixture was stirred for 1.5 h at -40°
C. then 3M HCI (50 mL) was added and the mixture was
allowed to warm to room temperature. Water (50 mL) was
added and the layers were separated. The aqueous layer was
extracted with Et,O (2x30 mL) and the organic layers were
combined and discarded. The aqueous layer was cooled to 0°
C. and carefully treated with solid NaOH pellets until pH=12
was attained. The aqueous layer was extracted with Et,O
(3x30 mL) and the combined layers were washed with brine
(1x30 mL). The organic layer was dried (Na,SO,), filtered,
and concentrated under reduced pressure to afford 4.8 g
(94% yield) of the amine as an oil. This material was taken
on crude to the next step without further purification.

[1118] Step D

[1119] To a solution of amine (4.5 g, 18.8 mmol) from
Step C in MeOH (80 mL) at room temperature was added
MeNH, (25 mL, 40% in water) followed by addition of a
solution of H;IO, (14.0 g, 61.4 mmol) in H,O (25 mL). The
heterogenous mixture was stirred for 1.5 h (until the reaction
was complete by TLC) and the precipitate was filtered off.
The resulting filtrate was diluted with water (50 mL) and the
mixture was extracted with Et,0 (4x60 mL). The combined
organic layers were concentrated to a volume of ~30 mL
whereupon 3M HCl (75 mL) was added. The mixture was
stirred overnight (12 h at room temperature) after which the
mixture was concentrated to remove the volatiles. The
aqueous layer was extracted with Et,O (3x40 mL) and the
organic layers were discarded. The aqueous layer was
cooled to 0° C. and was carefully treated with solid NaOH
pellets until pH~12 was reached. The aqueous layer was
extracted with Et,O (3x60 mL) and the combined organic
layers were dried (MgSO,). The organic layer was concen-
trated under reduced pressure to afford 2.8 g(97% yield) of
the desired amine as an oil [MH* 154]. This compound was
proven to be >85% pure by 'H NMR and was used crude in
the subsequent coupling step.

PREPARATIVE EXAMPLES 65-75.10]

[1120] Following the procedure set forth in Preparative
Example 64 but using the prepared or commercially avail-
able aldehydes, amino alcohols, and organolithium reagents
in the Table below, the optically pure amine products in the
Table below were obtained.

Prep Amino Organo Product 1. Yield (%)
Ex. Aldehyde Alcohol lithium Product 2. MH*
65 [e] EtLi 1. 62

2. 154

N

]

HN
OH
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Prep Amino Organo Product 1. Yield (%)
Ex. Aldehyde Alcohol lithium Product 2. MH*
66 [e] EtLi 1. 70
2.154
H
HN
HN OH
K F
67 [e] 1. 54
Li 2. 166
% =
H - H
/ \ HN
HoN OH
F
F
68 (@] 1. 67
Li 2. 166
H
H,N OH HN
F
F
69 0 EtLi 1. 67
2.154
F
H F
HoN
HN OH
70 EtLi 1. 42
i \/ 1 5/ 2.142
s K ;
H / S,
| / / \ HN
HoN OH | /
71 fo) EtLi 1. 36
2.142
S,
H S,
| / N
HN OH | Y,
72 O Li 1. 62
v/ 2,148
% H
/ \ HoN
HN OH
73 fo) \/ t-Buli \% 1.27
2. 256
. s
/ \ S,
| HoN
HoN OH

AN
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Prep Amino Organo Product 1. Yield (%)
Ex. Aldehyde Alcohol lithium Product 2. MH*
74 [e] \/ t-BuLi \% 1. 15
A Y 2.164
75 0 F F F 1.7
\/ 2. 204
%
H —
HoN OH z
Li :
HZN/\©
75.1 fe) \/ EtLi / 1. 65
W
u (6] %, H o 2
| / / \ HoN
HN OH | /
75.2 [e) EtLi 1. 62
2.123
o [M—NH,]*
H O
| / HN
HoN OH | /
75.3 [e) \/ EtLi S/ ; 239
S e [M—NH,J*
H | /—\ HN S
/ HN OH | /
75.4 [e) \/ tBuLi 1. 50
/ \\L 2.167 |
s % S [M—NH,]
| / / \ HoN
HN OH / S
Y
755 (34.6) \/ tBuLi 1. 48
: ja o kar
u S / \ HN
HoN OH S
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Prep Amino Organo Product 1. Yield (%)
Ex. Aldehyde Alcohol lithium Product 2. MH*
75.6 (34.6) EtLi & 1. 97
o \/ s 2.139
%, HN s [M—NH,]
S / \
H | ) HN OH / >
75.7 (34.6) iPrLi 1. 87
o \/ \/ 2.153
% z [M—NH,]*
. : S
S / \
H | ) HN OH N \
75.8 (34.6) Li 1. 94
o [> 2. 151
% s [M—NH,]*
s S ;
H | ) HN OH HN S
i
75.9 (34.8) EtLi & 1. 75
o \/ g 2. 151
%, HN o [M—NH,]
H / Q H,N OH /
2! /
P
75.10 (34.8) tBuli 1. 30
o \/ 2.179
% s [M—NIL ]
/ \ H,N
H / Q N OH 2 / o
Va 7
75.10A  (34.7) Li 1. 61
o 2.135
% $ [M—NH,]*
o — $
HoN

Sep

. 23,2004
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Prep Amino Organo Product 1. Yield (%)
Ex. Aldehyde Alcohol lithium Product 2. MH*
75.10B (34.19) \/ EtLi / % %4514
Q % '
3 o
O / \ HN
H \ / H,N OH \ /
75.10C EtLi 1.32
(3218) \/ 1 / 2.165
% H M—NH,[*
o %, z o [ 2]
- / \ HoN
\ / H,N OH \ /
75.10D (34.8) \/ MelLi = 1. 47
H 2.137
[e] A R O,
% [M—NH,]*
o %, HN \ / >
H \ / H,N OH
7510E  (34.8) \/ iPrLi ~_ 1. 30
Q % E [21.\/11—6§\IH2]*
KN : o}
" 0 / \ HN
\ / H,N OH \ /
75.10F  (34.8) Li 1. 67
o v/ 2. 163.0
%, H [M—NH,]"
o} —\ : o
H \ / HoN oH HN \ /
75.10G (34.17) \/ EtLi / % %25
(¢} A H . .
”",_. H fe) [M_NHz]
" 0 / \ HN
\ / HoN OH \ /
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Prep Amino Organo Product 1. Yield (%)
Ex. Aldehyde Alcohol lithium Product 2. MH*
75.10H  (34.15 EtLi 1. 70
( 0 ) \/ / 2. 194
o * ; o
H / \ HoN
\ / N o \ /
75.107 34,16 EtLi 1. 54
( 0 ) \/ / 2. 208
o * : o
o / \ H,N
\ / HoN OH \ /
PREPARATIVE EXAMPLES 75.11-75.59
[1121] Following the procedure set forth in Preparative
Example 64 but using the prepared or commercially avail-
able aldehydes, amino alcohols, and organolithium reagents
in the Table below and carrying the amine on crude, the
optically pure amine products in the Table below were
obtained.
Prep Amino Organo Yield
Ex. Aldehyde Alcohol lithium Product (%)
75.11 0 \/ Li V 52
H | —\ : o
V4 HN OH HN | )
75.12 0 Li 50
o ;
H
| 0
/ HoN OH HN
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Prep Amino Organo Yield
Ex. Aldehyde Alcohol lithium Product (%)
75.13 0 \/ iPrLi ~ 57
0
H ; o
| / / \ HoN
HoN OH | /
75.14 0 iPrLi 54
o
H
| 0
/ HoN OH HN |
75.15 0 \/ iPrLi ~_" 58
H ; S
| / / \ HoN
H,N OH | /
75.16 0 \/ Li v 61
H ; :
| / N\ s
/ HN OH HN |
75.17 0 \/ EtLi P 7
s
H ; S
| / / \ HN
HoN OH | /
75.18 0 \/ Li v 68
H . :
| / N\ s
YV H,N OH HN |
75.19 0 \/ iPrLi ~_ 77
s
H ; S
| / / \ HN
HoN OH | /
75.20 0 \/ t-Buli \& 15
s % H
H /—\ H
N

Hy)

AN
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Prep Amino Organo Yield
Ex. Aldehyde Alcohol lithium Product (%)
75.21 [e] \/ MeLi ? 50
H S ‘_ HN | S
| / HoN OH /
75.22 [e) \/ EtLi / 23
H % :
/ \ HoN
HoN OH
O
O
75.24 [e] \/ EtLi / 20
H % :
/ \ HoN
)‘\= . OH
75.27 [e] \/ EtLi / 65
o
H
> HoN
J\C[ ol o
O
75.28 [e) \/ iPrLi \/ 61
H -, i
/T \ HN
)‘\© . OH
75.29 O \/ EtLi / 90
H )
/ \ HoN
HoN OH
F
F
75.30 \/ \/ iPrLi \/ 62
/ \ HoN

: o .
N
N OH
o
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Prep Amino Organo Yield
Ex. Aldehyde Alcohol lithium Product (%)
75.31 fo) \/ iPrLi \/ 43
H 5 F
N
L
75.32 o \/ Li v 50
i SNV
H,N OH HoN
O
ot 0
o/
75.33 [e] \/ Li v 50
H /—\ H F
HoN OH HZN/\©/
75.34 [e] \/ tBuLi \P 51
F
HoN OH HZN/\©/
75.35 o \/ MeLi H 51
% : o
u 0, %, H,N |
| / HN OH /
75.36 fo) \/ tBuLi | 57
T\ /N s
N H,N OH 2 /
)
75.37 fo) \/ tBuLi \L 60
H e} .
/ . HN OH N / Q

\
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-continued
Prep Amino Organo Yield
Ex. Aldehyde Alcohol lithium Product (%)
75.38 fo) \/ EtLi / 73
H O % . [e)
/ / \ H,N
7 HN OH | /
75.39 [e] MelLi 48
| / HoN OH /
75.41 [e] \/ Li V 52
0, /” ;; H
H y H
| /" \ 0
YV HN OH HN | )
75.42 [e) \/ EtLi / 40
H | \ /. \ HN \
HN OH |
S
S
75.43 [e] \/ tBuLi \L 20
S N oH N -
N S
75.44 0 \/ t-BuLi \P 79
0 g
H 7 H
| / \ 0
/ H,N OH HoN |
75.45 [e) \/ iPrLi \/ 55
0
H y O,
| / \ H,N
)ki)/ o - | /
7546 (75.57) tBuLi 39
O
O
N\

X

Z

..,u///g

x A
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-continued
Prep Amino Organo Yield
Ex. Aldehyde Alcohol lithium Product (%)
7547 (75.57) \/ iPrLi \/ s5
O J \Y
O “ .:
H \ / \ HoN O\
| N HoN OH | N
4/ Y
7543 (75.57) \/ Li [: 34
O A ; ;
H O\ / \ o,
| N HN OH HN | \N
7 /
7549 (34.7) \/ EtLi P 61
0 / H
% 7 o
H 0 /T \ HN
| ) HN OH | Y,
75.50 (34.7) \/ tBuli { 25
O A
O " R
H / \
| ) HN OH N / Q
/
7551 (34.2) \/ iPrLi \ 33
O A )
H 0 / \ HN o
/ HoN oH |
P /
cl Cl
7552 (34.2) \/ {BuLi \ i 30
O A >
H O / \ HoN 0,
/ HoN oH |
Y /
Cl
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-continued
Prep Amino Organo Yield
Ex. Aldehyde Alcohol lithium Product (%)
7553 (34.2) \/ EtLi - 39
P A g
K3 ; )
H 0 / \ HN
/ H,N OH \ /
/
Cl
Cl
75.54 (342 \/ Li 38
O A
H 0 / \ ' ©
/ HoN oH HN \ /
/
Cl
Cl
75.55 o \/ EtLi s 64
H y 0
| / HN
HN OH | /
75.56 o EtLi 46
o)
H 0
| LN
/ H,N OH | /
7557 (75.57) \/ EtLi - 62
o / H
0, / H,N R
H \ / \ 2 \
| N HoN oH /N
/
75.58 0 \/ iPrLi \/ 24
)‘YS 2"' ':s
H ; { S
\ /; / \ HZN/\( 7
N H,N OH \ /
N
75.59 (34.1) \/ EtLi / 70
0 4 H
% X o
u 0, / \ H,N

N OH
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Prep Amino Organo Yield
Ex. Aldehyde Alcohol lithium Product (%)
75.60 [e) \/ t-BuLi \ i 60
" 0 :
> / \ HN
H,N OH
O ;
@)
75.61 [e] \/ iPrLi \/ 60
H O “",—\ E
/ Pz H,N OH N | ©
75.62 [e] \/ t-BuLi \p 57
| /" \ o
HoN OH HoN |
75.63 [e] \/ EtLi / 94
o %, :
H ) 0
\ /T \ HN
HN OH |
75.64 o) \/ t-BuLi \p 46
| /N O
/ HN OH HoN |
75.65 [e] \/ t-BuLi \p 60
Cl / \ ;
| V4 N R
HoN OH 2 | Cl
75.66 [e] \/ t-BuLi \p 15
s g
H | y H
/ / \ S

N
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-continued
Prep Amino Organo Yield
Ex. Aldehyde Alcohol lithium Product (%)
75.67 t-BuLi 60

J@%

O,

W,

N

HoN OH
PREPARATIVE EXAMPLE 75.75
[1122]
e} OH
O, Step A O Step B
Y \ /
Br Br

N3

NH,
O. Step Cor D O
\ / \ /
Br Br
[1123] Step A

[1124] To a solution of aldehyde (2.5 g) in ether (50 ml) at
0° C. was added EtMgBr (4.56 ml) dropwise. The heterog-
enous mixture was stirred for 2 hr at 0° C. and then poured
into a beaker of saturated ammonium chloride (25 ml), ice
and CH,Cl, (30 ml). After the biphasic mixture stirred for 10
min, the organic layer was separated, washed with brine,
dried over Na,SO,, filtered, and concentrated in vacuo to
afford the product (2.41 g, 95%)

[1125] Step B

[1126] To asolution of alcohol from Step A above (1 g) in
toluene at room temperature was added DPPA. The mixture

was cooled to 0° C. and DBU was added and let stir for 12
hr at room temperature. The layers were separated and the
organic layer was washed with water, 1IN HCl and dried over
Na,SO,, filtered, and concentrated in vacuo. Purified by
preparative plate chromatography (hexane/EtOAc 20/1) to
give the product (840 mg, 75%).

[1127] Step C

[1128] To a solution of azide (730 mg) from Step B above
in THF (7 ml) was added PPh; (1 g). The heterogenous
solution was stirred for 12 hr, whereupon water (1.5 ml) was
added. The mixture was refluxed overnight, cooled to room
temperature and concentrated in vacuo. Ether and 1N HCl
were added to the residue. The aqueous layer was cooled to
0° C., basified with NaOH pellets and extracted with ether.
The ether layer was dried over MgSO,, filtered, and con-
centrated in vacuo to afford the product (405 mg, 62%).

[1129] Step D

[1130] To a solution of azide in THF at —10° C. was added
LiAlH, portionwise. The heterogenous solution was stirred
at room temperature for 1 hr and then refluxed for 4 hr. The
solution was cooled to 0° C. and water, 2M NaOH and ether
were added to the reaction. The mixture was filtered through
a celite pad. The filtrate was treated with 3N HCI. The
aqueous layer was cooled to 0° C., basified with NaOH
pellots and extracted with ether. The ether layer was dried
over MgSO,, filtered, and concentrated in vacuo to afford
the product.

PREPARATIVE EXAMPLE 75.76-75.90

[1131] Following a similar procedure set forth in Prepara-
tive Example 75.75, and using the reduction procedure
indicated, the following amines were obtained.

Prep Reducing %
Ex. Aldehyde Step  Product Yield
75.76 o) D 43
(@)
H 4 oS
= HoN
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Prep Reducing %
Ex. Aldehyde Step  Product Yield
7577 o o : C 36
\ Ji{:@
H HN
i \
75.78 o D 32
H S S,
| Y “ HN | cl
75.79 o C 42
H o O,
| / H,N |
75.80 D 56
=0 1@
S S
75.81 o D 35
H o O
| / HN |
75.82 o C 13
O, 0,
HAE%& HoN | Br
75.83 o C 42
H o O
| HN |
Cl al
75.84 0 C 39

HN |
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Prep Reducing %
Ex. Aldehyde Step  Product Yield
75.85 o a C 26
Cl
H R O
| / N |
75.86 C F F 25
O
o F
O
H | HN |
75.87 o C 14
H S S
| HN
"~ '
75.88 (34.14) C 0 49
i O
o HN
75.89 (34.13) c 34
fe) F
F
(o) O
H \ / HN \ / H
75.90 o
O,
H

75.92
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-continued
Prep Reducing %
Ex. Aldehyde Step  Product Yield
75.93 0 c 81
H
HN
0)
PREPARATIVE EXAMPLE 75.200 PREPARATIVE EXAMPLE 76
[1132] [1136]
@ A
C PR
H,N \ /
[1137] The desired compound was prepared according to
methods previously described in J. Med. Chem. 1996, 39,
3319-3323 (the disclosure of which is incorporated herein
by reference thereto).
[1133] If one were to follow a similar procedure as that in PREPARATIVE EXAMPLE 76.1

Preparative Example 64, but using the aldehyde from Pre-

parative Example 1004A and cyclopentyllithium instead of

ethyllithium, the title aldehyde could be prepared.
PREPARATIVE EXAMPLE 75.201

[1134]

O

[1135] If one were to follow a similar procedure as in
Preparative Example 75.200, but using 5-methylfuranalde-
hyde instead of the aldehyde from Preparative Example
1004A, the title aldehyde could be prepared.

[1138]

O Step A O Step B
—_— —_—
HoN \ / BOCHN \ /

Br Br

BOCHN \ / T CIHHN \ /
(] (]
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[1139] Step A

[1140] To a solution of amine from Preparative Example
75.90 (2.22 g) in CH,Cl, (50 ml) at 0° C. was added TEA
(3.03 ml) followed by BOC,O (2.85 g). The heterogenous
mixture was allowed to stir at room temperature overnight.
10% Citric acid was added to the reaction and the layers
were separated. The organic layer was washed with satu-
rated sodium bicarbonate, brine and dried with Na,SO,,
filtered, and concentrated in vacuo. The crude material was
purified by flash column chromatography (Hex/EtOAc 10:1)
to afford 2.7 g of an oil (81%).

[1141] Step B

[1142] Following the procedure from Preparative Example
13.4, Step A, but using the product from Step A above (450
mg) and 3-thiophene boronic acid (284 mg), the product was
prepared (325 mg, 71%).

[1143] Step C

[1144] To the product from Step B (325 g) was added 4M
HCl in dioxane (1.31 ml) and let stir for 1 hr. The reaction
was concentrated in vacuo and taken up in CH,Cl, and
concentrated in vacuo again. This procedure was repeated 5
times to afford a semisolid (89%).

PREPARATIVE EXAMPLE 76.2-76.3

[1145] Following the procedures set forth in Preparative
Example 76.1, but using the commercially available boronic
acids, the indicated amines were prepared.

Sep. 23, 2004

PREPARATIVE EXAMPLE 76.10
[1146]

O
0 Step A Q)}\/ Step B

\ / \ /

Br Br
H

Q/\/ Step C © Step D

\ / Y
Br Br

=YY

Br

mo

[1147] Step A

[1148] The product from Preparative Example 75.75, Step
A (2.5 g) was reacted via the Preparative Example 13.11,
Step B to give the ketone (1.93 g, 78%).

Prep
Ex. Boronic Acid Product Yield (%)
762 == 70
N\ / o
CIH-H,N
B(OH), \ /
@
=N
76.3 35
(HORB_ /SN o
\ | CIH*H,N
© \ /
| O
/
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[1149] Step B

[1150] To a solution of ketone from Step A above (500 mg)
in THF (5 ml) at 0° C. was added S-2-methyl-CBS-ox-
azaborolidine (0.98 ml) dropwise followed by BH;Me,S
(1.48 ml). The mixture was stirred at 0° C. for 2 hr and was
allowed to warm to room temperature and stir overnight.
The mixture was cooled to 0° C. and treated with MeOH (10
ml). After stirring for 20 min, the reaction was concentrated
in vacuo. The residue was dissolved in CH,Cl, and washed
with 1M HCI, saturated sodium bicarbonate, water and
brine, dried over Na,SO,, filtered, and concentrated in
vacuo. The crude material was purified by preparative plate
chromatography (Hex/EtOAc 4:1) to afford 650 mg of an oil
(89%).

[1151] Step C

[1152] The chiral alcohol from Step B above was reacted
via the Preparative Example 75.75 Step B to give the azide.

[1153] Step D

[1154] The azide from Step C above was reacted via the
Preparative Example 75.75 Step C to give the amine prod-
uct.

PREPARATIVE EXAMPLE 76.11
[1155]

oYY

Br

[1156] The desired compound was prepared as in Prepara-
tive Example 76.10, but using the R-2-methyloxazaboroli-
dine in step B.

PREPARATIVE EXAMPLE 77
[1157]

HN A

/N

[1158] The desired compound was prepared according to
methods previously described in J. Med. Chem. 1996, 39,
3319-3323 (the disclosure of which is incorporated herein
by reference thereto).
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PREPARATIVE EXAMPLE 78
[1159]

O,

=Y

[1160] The desired compound was prepared according to
methods previously described in Chem. Pharm. Bull. 1991,
39,181-183 (the disclosure of which is incorporated herein
by reference thereto).

PREPARATIVE EXAMPLE 78.1
[1161]

LN \ /N

[1162] The desired compound was prepared according to
methods previously described in J. Organometallic Chem.
1998, 567, 31-37 (the disclosure of which is incorporated
herein by reference thereto).

PREPARATIVE EXAMPLE 79
[1163]

O,

=Y

[1164] The desired compound was prepared according to
methods previously described in Chem. Pharm. Bull. 1991,
39,181-183 (the disclosure of which is incorporated herein
by reference thereto).

PREPARATIVE EXAMPLE 80
[1165]

S

HZN/\( J

N

[1166] The desired compound was prepared according to
methods previously described in (a) Synthesis 1987, 998-
1001, (b) Synthesis 1996, 641-646, and (c) J. Med. Chem.
1991, 34, 2176-2186 (the disclosures of each reference
being incorporated herein by reference thereto).
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PREPARATIVE EXAMPLE 81
[1167]

T

[1168] The desired compound was prepared according to
methods previously described in (a) Synthesis 1987, 998-
1001, (b) Synthesis 1996, 641-646 and (c) J. Med. Chem.
1991, 34, 2176-2186 (the disclosures of each reference
being incorporated herein by reference thereto).

PREPARATIVE EXAMPLE 82
[1169]

HN

[1170] The desired compound was prepared according to
methods previously described in J. Med. Chem. 1988, 31,
2176-2186 (the disclosure of which is incorporated herein
by reference thereto).

PREPARATIVE EXAMPLE 83

[1171]
a) CICO,Et, Et;N
b) NaN; H,O
HO ) 3, Hy
¢) t-BuOH, toluene
d) 3M HCI, neutralize
O

N

[1172] To a solution of carboxylic acid (1.5 g, 7.89 mmol)
in H,O/acetone (1:10/12 mL total) at 0° C. was added Et;N
(1.43 mL, 10.3 mmol) followed by addition of ethyl chlo-
roformate (0.83 mL, 8.68 mmol). The resulting mixture was
stirred for 30 min after which a solution of NaN; (0.77 g,
11.8 mmol) in H,O (2 mL) was added dropwise. The
resultant heterogenous mixture was stirred for 1 h at 0° C.,
then cold water (5 mL) and Et,O (10 mL) were added. The
layers were separated and the aqueous layer was extracted
with Et,O (2x10 mL). The organic layers were combined,
toluene (20 mL) was added, and the organic layers were
dried (MgSO,) and concentrated under reduced pressure to
a volume of 20 mL. t-BuOH (5 mL) was added and the
mixture was refluxed for 12 h. The mixture was concentrated
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under reduced pressure and the crude residue was taken up
in 3M HCI (30 mL) and was heated at reflux for 12 h. The
mixture was cooled to room temperature and extracted with
Et,0 (3x15 mL). The aqueous layer was cooled to 0° C. and
solid NaOH pellets were added until pH~12 was reached.
The aqueous layer was extracted with Et,O (3x30 mL) and
the combined organic layers were dried (MgSO,) and con-
centrated under reduced pressure to afford 0.78 g (61%
yield) of an oil [MH* 162]. This material was used without
further purification.

PREPARATIVE EXAMPLE 84
[1173]

HO .
HN
o)

[1174] The corresponding cyclopropyl analog was pre-
pared according to the procedure outlined in Preparative
Example 83.

PREPARATIVE EXAMPLE 85
[1175]

HO S
HN
o)

[1176] The corresponding cyclohexyl analog was prepared
according to the procedure outlined in Preparative Example
83.

PREPARATIVE EXAMPLE 86
[1177]

OMe

HN

[1178] The desired compound was prepared according to
methods previously described in J. Org. Chem. 1978, 43,
892-898 (the disclosure of which is incorporated herein by
reference thereto).
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PREPARATIVE EXAMPLE 88.2

[1179]
0
S Step A S Step B
StepA_ RC StepB_
D
N/OH CFs
| s Step C s
FyC Sl H)N
3 \ / : \ /

[1180] Step A

[1181] 2-Methylthiophene (3 g) was dissolved in THF and
cooled to —40° C. N-butyllithium (2.5M in hexane, 12.24
ml) added dropwise and let stir at -40° C. for 30 min.
CuBr.(CH,),S (6.29 g) added and let warm to —25° C. where
the trifluoroaceticanhydride (4.32 ml) was added. The reac-
tion was stirred at —15° C. over the weekend. The reaction
was quenched with saturated ammonium chloride and
extracted with EtOAc. The organic layer washed with brine,
dried with MgSO,,, filtered and concentrated in vacuo to give
4.59 g of an oil (78%).

[1182] Step B

[1183] The product from Step A (4.58 g), hydroxylamine
hydrochloride (3 g), sodium acetate (4.4 g), EtOH (75 ml)
and H,O (7.5 ml) were combined and heated to 75° C.
overnight. The reaction was concentrated in vacuo, taken up
1N HCl, extracted with ether, dried with MgSO,, filtered and
concentrated in vacuo to give 4.58 g of the product (93%,
MH+=210).

[1184] Step C

[1185] The product from Step B above (4.5 g) was dis-
solved in TFA (40 ml) and cooled to 0° C. Zn powder (4.2
g) was added portionwise and let reaction warm to room
temperature and stir overnight. The reaction was concen-
trated in vacuo, taken up in 1N NaOH, extracted with ether,
dried with MgSO,, filtered and concentrated in vacuo to give
3.43 g of the product (80%).

PREPARATIVE EXAMPLE 89
[1186]

Step A
—_—

HCIHN y HN

e
e

OH OMe

[1187] To asolution of KH (0.45 g, 11.3 mmol) in THF (15
mL) at room temperature was added amine hydrochloride
(0.85 g, 5.1 mmol) portionwise to afford a heterogenous
reaction mixture. The mixture was allowed to stand over-
night (12 h) and Mel (0.32 mL, 5.1 mmol) was added
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dropwise. The mixture was stirred for 6 h after which the
mixture was carefully poured into cold brine (125 mL). The
mixture was extracted with Et,O (3x25 mL) and the organic
layers were combined. The organic layer was dried
(Na,S0,), filtered, and concentrated under reduced pressure
to afford the crude product as an oil. This material was
carried on crude to the coupling step without further puri-
fication or characterization.

PREPARATIVE EXAMPLE 89.1
[1188]

OH o—

LN N

[1189] To asolution of KH (1.1 g) in THF (20 ml) at room
temperature was added (R)-2-amino-1-butanol 48 ml) drop-
wise to afford a heterogenous mixture. The mixture was
allowed to stand overnight (18 hr) and then Mel (1.59 ml)
was added dropwise. The mixture was stirred for 4 hr after
which brine was added. Extracted with ether, dried with
K,CO,, filtered and concentrated in vacuo to afford 1.75 g
of an oil.

PREPARATIVE EXAMPLE 89.2
[1190]

—_—
OH o—
HoN HoN

[1191] To asolution of KH (1.1 g) in THF (20 ml) at room
temperature was added (S)-2-amino-1-butanol 48 ml) drop-
wise to afford a heterogenous mixture. The mixture was
allowed to stand overnight (18 hr) and then Mel (1.59 ml)
was added dropwise.

[1192] The mixture was stirred for 4 hr after which brine
was added. Extracted with ether, dried with K,COj, filtered
and concentrated in vacuo to afford 1.75 g of an oil.

PREPARATIVE EXAMPLE 90
[1193]

Step A
HCI-HoN HoN

OH OMe

[1194] The corresponding cis analog was prepared in an
analogous fashion utilizing the procedure described in Pre-
parative Example 89. This material was also used without
further purification.
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PREPARATIVE EXAMPLE 91
[1195]

N

[1196] The desired compound was prepared according to
methods previously described in J. Org. Chem. 1987, 52,
4437-4444 (the disclosure of which is incorporated herein
by reference thereto).

PREPARATIVE EXAMPLE 92
[1197]

N

[1198] The desired compound was prepared according to
methods previously described in Bull. Chem. Soc. Jpn. 1962,
35,11-16 (the disclosure of which is incorporated herein by
reference thereto).

PREPARATIVE EXAMPLE 93
[1199]

a) NH,OHHCI, NaOH
b) LiAIH,

[1200] The desired amine was prepared from the corre-
sponding ketone according to standard methods previously
described in (a) Synthesis 1987, 998-1001, (b) Synthesis
1996, 641-646 and (c) J. Med. Chem. 1991, 34, 2176-2186
(the disclosures of each being incorporated herein by refer-
ence thereto).
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PREPARATIVE EXAMPLE 94
[1201]

a) NHL,OH-HCI, NaOH
b) LiAIH,

[1202] The desired amine was prepared from the corre-
sponding ketone according to standard methods previously
described in (a) Synthesis 1987, 998-1001, (b) Synthesis
1996, 641-646 and () J. Med. Chem. 1991, 34, 2176-2186
(the disclosures of each being incorporated herein by refer-
ence thereto).

PREPARATIVE EXAMPLE 95

[1203]
> Step A Step B
CN —_— —_—
NC
Step C
N— — H)N
/
Li Me Me

[1204] Step A

[1205] Lithium hexamethyldisilylazide (34 mL, 1M in
THF) was added dropwise to a —78° C. THF (20 mL)
solution of isobutyronitrile (2.8 mL). After 40 min, cyclo-
propyl-methylbromide (5 g) was added and the mixture
warmed to and stirred at 25° C. overnight. After cooling to
0° C., IM HCl (aq) was added and the mixture was extracted
with diethyl ether, dried over anhydrous Na,SO,, filtered
and concentrated in vacuo at 0° C. to give the desired
product (4.5 g).

[1206] Step B

[1207] Methyl Lithium (17 mL, 1.4 M in Et,0) was added
to the product from Step A above (1.5 g) in Et,O (anhydrous)
at 0° C. The mixture was stirred at 0-25° C. overnight, then
diluted with 3M HCl (aq), extracted with CH,Cl,, dried over
anhydrous Na,SO,, filtered, concentrated in vacuo at 0° C.
and used directly in Step C.

[1208] Step C

[1209] The product from Step B above was added to a
slurry of NaBH,, (1.4 g) in isopropanol (50 mL) at 0° C., then
the mixture was stirred at reflux for 8 hr and at room
temperature for 48 hrs. Water was added and the mixture
was stirred for 30 min, then extracted with diethyl ether,
dried over anhydrous Na,SO,, filtered and concentrated in
vacuo. The residue was diluted with CH,Cl, and extracted
with 3M HCIL. The organic phase was discarded and the
aqueous phase was basified with NaOH (aq) and extracted
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with CH,CL,. Drying over anhydrous Na,SO,, filtering, and
concentration in vacuo gave the desired compound (0.5 g).

PREPARATIVE EXAMPLE 96

[1210]
(0]
Boc
-~
S (\ N Step A
Cl +
\_J LN
(0]
S
Step B

S
\ / N/\ Step D
L+
NO,
O OH
O
S
\ / N/\
L+
NH,
O OH

[1211] Step A

[1212] 2-Thiophenecarbonyl chloride (2.0 mL, 18.7
mmol) was dissolved in 100 mL dichloromethane. After
addition of diisopropylethylamine (4.1 mL, 23.4 mmol) and
Boc-piperazine (3.66 g, 19.7 mmol), the mixture was stirred
for 4 h at room temperature. The resulting mixture was put
into water (500 mL) and acidified with 3N HCI to pH~1.
Extraction with dichloromethane (2x100 mL) and drying
over sodium sulfate resulted in sufficiently pure product that
was used in the next step without any further purification. *H
NMR (300 MHz, d;-DMSO0) 1.60 (s, 9H), 3.29 (dd, 4H),
3.69 (dd, 4H), 7.23 (dd, 1 H), 7.49 (d, 1H), 7.79 (d, 1H).

[1213] Step B

[1214] The crude material from Step A was dissolved in
trifluoroacetic acid/dichloromethane (75 mL, 4/1). After
stirring for 2 h, the reaction mixture was put into 1N sodium
hydroxide (400 mL). Extraction with dichloromethane
(2x100 mL) and drying over sodium sulfate resulted in
sufficiently pure product that was used in Step C without any
further purification. 'H NMR (300 MHz, d--DMSO) 2.81
(dd, 4H), 3.63 (dd, 4H), 7.21 (dd, 1H), 7.46 (d, 1H), 7.82 (d,
1H).
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[1215] Step C

[1216] The crude material (3.50 g, 17.8 mmol) from Step
B was dissolved in dichloromethane (100 mL). After addi-
tion of diisopropylethylamine (18.7 mL, 107 mmol), 3-nit-
rosalicylic acid (3.3 g, 18.0 mmol), and PyBrOP (10.4 g,
22.3 mmol), the resulting mixture was stirred over night at
room temperature before being put into 1N sodium hydrox-
ide (200 mL). Extraction with dichloromethane (2x200 mL)
removed all PyBrOP by-products. The aqueous phase was
acidified with 3N HCl and subsequently extracted with
dichloromethane (3x100 mL). The combined organic phases
of the acidic extraction were dried over sodium sulfate,
concentrated, and finally purified by column chromatogra-
phy (dichloromethane/methanol=10/1) to yield the desired
product (2.31 g, 34% over 3 steps). 'H NMR (300 MHg,
ds-DMSO) 3.30-3.90 (m, 8H), 7.10-8.20 (m, double signals
due to E/Z-isomers, 6H), 10.82 (s, 1H).

[1217] Step D

[1218] The nitro-compound (2.3 g, 6.4 mmol) from Step C
was dissolved in methanol (50 mL) and stirred with 10%
Pd/C under a hydrogen gas atmosphere over night. The
reaction mixture was filtered through Celite and washed
thoroughly with methanol. Finally, the filtrate was concen-
trated in vacuo and purified by column chromatography
(dichloromethane/methanol=10/1) to yield the desired prod-
uct (1.78 g, 84%). 'H NMR (300MHz, d,-DMSO) 3.30-3.90
(m, 8H), 7.22 (m, 2H), 7.55 (d, 1H), 7.71 (d, 1H), 7.88 (d,
1H), 8.15 (d, 1H), 10.85 (bs, 1H).

PREPARATIVE EXAMPLE 97

[1219]
/
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[1220] Step A

[1221] Picolinic acid (3.0 g, 24.3 mmol) was suspended in
SOCL, (15 mL). After addition of dimethylformamide (5
drops), the reaction mixture was stirred for 4 hours. Evapo-
ration of the solvent yielded the corresponding acid chloride
as HCl-salt. Without any further purification, the solid was
suspended in 120 mL dichloromethane. After addition of
diisopropylethylamine (12.7 mL, 73 mmol) and Boc-pipara-
zine (4.8 g, 25.5 mmol), the reaction was stirred over night
at room temperature. The resulting mixture was put into
water (500 mL) and extracted with dichloromethane (2x100
mL). Drying over sodium sulfate resulted in sufficiently pure
product that was used in Step B without any further purifi-
cation. 'H NMR (300 MHz, d,-DMSO) 1.63 (s, 9H), 3.21
(dd, 4H), 3.61 (dd, 4H), 7.57 (dd, 1H), 7.63 (d,1 H), 7.98
(dd, 1H), 8.70 (d, 1H).

[1222] Step B

[1223] The crude material from Step A was dissolved in
trifluoroacetic acid/dichloromethane (75 mL, 4/1). After
stirring for 2 days, the reaction mixture was put into 1IN
sodium hydroxide (400 mL). Extraction with dichlo-
romethane (2x100 mL) and drying over sodium sulfate
resulted in sufficiently pure product that was used in Step C
without any further purification. *H NMR (300 MHz,
ds-DMSO) 2.77 (dd, 2H), 2.83 (dd, 1H), 3.38 (dd, 2H), 3.64
(dd, 1H), 7.58 (dd, 1H), 7.62 (d, 1H), 8.00 (dd, 1H), 8.67 (d,
1H).

[1224] Step C

[1225] The crude material (1.35 g, 7.06 mmol) from Step
B was dissolved in dichloromethane (50 mL). After addition
of diisopropylethylamine (3.7 mL, 21.2 mmol), 3-nitrosali-
cylic acid (1.36 g, 7.41 mmol), and PyBrOP (3.62 g, 7.77
mmol), the resulting mixture was stirred over night at room
temperature before being put into 1N sodium hydroxide
(300 mL). Extraction with dichloromethane (2x100 mL)
removed any PyBrOP products. The aqueous phase was
acidified with 3N HCI. Adjustment of the pH with saturated
sodium carbonate solution to almost neutral crushed the
desired compound out of solution. The aqueous phase was
subsequently extracted with dichloromethane (3x100 mL).
The combined organic layers of the neutral extraction were
dried over sodium sulfate, concentrated, and finally purified
by column chromatography (dichloromethane/methanol=
20/1) to yield the desired product (1.35 g, 16% over 3 steps).
H NMR (300 MHz, d.-DMSO0) 3.30-3.95 (m, 8H), 7.22 (m,
1H), 7.61 (m, 1H), 7.73 (d, 2H), 8.03 (m, 1H), 8.17 (m, 1H),
8.69 (m, 1H), 10.82 (s, 1H).

[1226] Step D

[1227] The nitro-compound (1.35 g, 3.79 mmol) from
Step C was dissolved in methanol (60 mL) and stirred with
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10% Pd/C under a hydrogen gas atmosphere over night. The
reaction mixture was filtered through Celite and washed
thoroughly with methanol. Finally, the filtrate was concen-
trated in vacuo and purified by column chromatography
(dichloromethane/methanol=20/1) to yield the desired prod-
uct (1.10 g, 89%). 'H NMR (300 MHz, d,-DMSO) 3.50-
3.85 (m, 8H), 6.47 (dd 1H), 6.74 (m, 2H), 7.59 (dd, 1H), 7.71
(d, 1H), 8.04 (dd, 1H), 8.68 (d, 1H).

PREPARATIVE EXAMPLE 98
[1228]

| O

Boc
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[1229] Step A

[1230] 1-Methyl-2-pyrrolecarboxylic acid (2.5 g, 20.0
mmol) was dissolved in dichloromethane (50 mL). After
addition of PyBrOP (16.3 g, 35.0 mmol), diisopropylethy-
lamine (14.0 mL, 73.0 mmol) and Boc-piparazine (5.5 g,
30.0 mmol), the reaction was stirred over night at room
temperature before being put into 1N sodium hydroxide
(200 mL). Extraction with dichloromethane (2x100 mL)
removed all PyBrOP by-products. The aqueous phase was
acidified with 3N HCI. Adjustment of the pH with saturated
sodium carbonate solution to almost neutral precipitated the
desired compound. The aqueous phase was subsequently
extracted with dichloromethane (3x100 mL). The combined
organic phases of the neutral extraction were dried over
sodium sulfate. Removal of the solvent resulted in suffi-
ciently pure product that was used in Step B without any
further purification. "H NMR (300 MHz, d,-DMSO) 1.59 (s,
9H) 3.21 (dd, 4H), 3.61 (dd, 4H), 3.74 (s, 3H), 6.11 (dd, 1H),
6.33 (d, 1H) 1H).
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[1231] Step B

[1232] The crude material from Step A was dissolved in
trifluoroacetic acid/dichloromethane (75 mL, 4/1). After
stirring for 3 h, the reaction mixture was put into 1N sodium
hydroxide (400 mL). Extraction with dichloromethane
(3x100 mL) and drying over sodium sulfate resulted in
sufficiently pure product that was used in Step C without any
further purification. 'H NMR (300 MHz, d,-DMSO) 2.79
(dd, 4H), 3.62 (dd, 4H), 3.76 (s, 3H), 6.11 (dd, 1H), 6.37 (d,
1H), 6.96 (d, 1H).

[1233] Step C

[1234] The crude material (3.15 g, 16.3 mmol) from Step
B was dissolved in dichloromethane (100 mL). After addi-
tion of diisopropylethylamine (8.5 mL, 49.0 mmol), 3-nit-
rosalicylic acid (3.13 g, 17.1 mmol), and PyBrOP (9.11 g,
19.6 mmol), the resulting mixture was stirred over night at
room temperature before being put into 1N sodium hydrox-
ide (400 mL). Extraction with dichloromethane (2x100 mL)
removed all PyBrOP products. The aqueous phase was then
carefully acidified with 3N HCI until the color of the
solution changes from orange to yellow and the desired
compound crashed out of solution. The aqueous phase was
subsequently extracted with dichloromethane (3x100 mL).
The combined organic layers of the acidic extraction were
dried over sodium sulfate and concentrated in vacuo to yield
the desired product. 'H NMR (300 MHz, d,-DMSO) 3.35-
3.85 (m, 8H), 3.79 (s, 3H), 6.13 (dd, 1H), 6.45 (d, 1H), 7.01
(s, 1H), 7.22 (dd, 1H), 7.70 (d, 1H), 8.16 (d, 1H), 10.83 (s,
2H).

[1235] Step D

[1236] The crude nitro-compound from Step C was sus-
pended in methanol (60 mL) and stirred with 10% Pd/C
under a hydrogen gas atmosphere over night. The reaction
mixture was filtered through Celite and washed thoroughly
with methanol. The filtrate was concentrated in vacuo and
purified by column chromatography (dichloromethane/
methanol=10/1) to yield the desired product (2.61 g, 40% for
4 steps). 'H NMR (300 MHz, d,-DMSO0) 3.45-4.80 (m, 8H),
3.79 (s, 3H), 6.17 (dd, 1H), 6.45 (m, 2H), 6.78 (m, 2H), 7.01
(d, 1H).

PREPARATIVE EXAMPLE 99

[1237]
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[1238] Step A

[1239] 2-Bromopyridine N-oxide hydrochloride (1.1 3 g,
5.37 mmol) and Boc-piperazine (1.50 g, 8.06 mmol) were
heated to 80° C. in pyridine (10 mL) over night. The reaction
mixture was put into water (300 mL) and then extracted with
dichloromethane (2x100 mL). The combined organic phases
were dried over sodium sulfate, concentrated, and finally
purified by column chromatography (dichloromethane/
methanol=10/1) to yield the desired product (500 mg, 33%).

[1240] 'H NMR (300 MHz, d-CDCl,) 1.60 (s, 9H), 3.46
(dd, 4H), 3.78 (dd, 4H), 6.99 (m, 2H), 7.37 (dd, 1H), 8.33 (d,
1H).

[1241] Step B

[1242] The purified product (500 mg, 1.79 mmol) was
stirred for 30 min with 4N HCl/dioxane (15 mL). Evapora-
tion of the solvent yielded the crude amine (465 mg) as
multiple HCl-salt which was used in Step C without any
further purification.

[1243] 'HNMR (300 MHz, d,-DMSO) 3.38 (m, 41), 4.81
(m, 4H), 7.34 (dd, 1H), 7.55 (d, 1H), 7.86 (dd, 1H), 8.55 (d,
1H).

[1244] Step C

[1245] The crude material (370 mg, 1.48 mmol) from Step
B was suspended in dichloromethane (20 mL). After addi-
tion of diisopropylethylamine (2.6 mL, 14.8 mmol), 3-nit-
rosalicylic acid (406 mg, 2.22 mmol), and PyBrOP (1.21 g,
2.59 mmol), the mixture was stirred over night at room
temperature before being put into 1N sodium hydroxide (50
mL). Extraction with dichloromethane (2x50 mL) removed
all PyBrOP products. The aqueous phase was then carefully
acidified (pH~4-5) with 3N HCI and extracted with dichlo-
romethane (3x50 mL). The combined organic layers of the
acidic extraction were dried over sodium sulfate, concen-
trated in vacuo and purified by column chromatography
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(dichloromethane/methanol=10/1) to yield the desired prod-
uct (330 mg, 65%).

[1246] LCMS calculated: 344.1, found: (M+1)* 345.1
[1247] Step D

[1248] Sodium hydrosulfite (1.05 g) was dissolved in
water (3.0 mL) to yield a 1.5N solution. Addition of dioxane
(3.0 mL) was followed by injection of conc. ammonium
hydroxide (0.60 mL, yields a 1.0N concentration). After
addition of the nitro-compound (100 mg, 0.29 mmol), the
reaction mixture was stirred for 0.5 h. Subsequently, the
solvent was removed and the residue suspended in dichlo-
romethane/methanol (10/1). Filtration through Celite
removed most of the salts. Final purification by column
chromatography (dichloromethane/methanol=5/1) yielded
the desired product (68 mg, 75%).

[1249] LCMS calculated: 314.14, found: (M+1)*" 315.1

PREPARATIVE EXAMPLE 100
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[1251] Step A

[1252] 4-Bromopyridine hydrochloride (3.0 g, 15.4 mmol)
was dissolved in water (15 mL). After addition of N-ben-
zylpiperazine (14.8 mL, 85.0 mmol) and 500 mg copper
sulfate, the reaction mixture was heated overnight to 140° C.
The resulting product was extracted with ether (5x75 mL),
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dried over sodium sulfate and concentrated. Final purifica-
tion by column chromatography (dichloromethane/metha-
nol/NH,OH=10/1/0.1) yielded the desired product (2.16 g,
55%). "H NMR (300 MHz, d-CDCL,) 2.68 (dd, 4H), 3.45
(dd, 4H), 6.76 (d, 2H), 7.40 (m, 5H), 8.38 (d, 2H).

[1253] Step B

[1254] The benzylamine (2.16 g, 8.54 mmol) from Step A,
ammonium formate (2.71 g, 43.0 mmol) and Pd(C) (10%,
1.0 g) was suspended in methanol (50 mL) and refluxed for
3 h. The palladium was filtered off and the filtrate was
concentrated. The sufficiently pure product was used in Step
C without any further purification. '"H NMR (300MHz,
d-CDCL,) 2.48 (bs, 1H), 3.13 (dd, 4H), 3.41 (dd, 4H), 7.78
(d, 2H), 8.39 (d, 2H).

[1255] Step C

[1256] The crude material (1.15 g, 7.06 mmol) from Step
B was dissolved in dichloromethane (50 mL). After addition
of diisopropylethylamine (4.7 mL, 42.4 mmol), 3-nitrosali-
cylic acid (1.94 g, 10.6 mmol), and PyBrOP (5.78 g, 12.3
mmol), the resulting mixture was stirred over night at room
temperature before being put into 1N sodium hydroxide
(300 mL). Extraction with dichloromethane (2x100 mL)
removed all PyBrOP products. The aqueous phase was
carefully acidified to pH~5-6 with 3N HCI and extracted
with dichloromethane (3x100 mL). The combined organic
layers of the neutral extraction were dried over sodium
sulfate, concentrated, and finally purified by column chro-
matography (dichloromethane/methanol/NH,OH=10/1/0.1)
to yield the desired product (850 mg, 37% for 2 steps).

[1257] Step D

[1258] The nitro-compound (850 mg, 2.59 mmol) from
Step C was dissolved in methanol (40 mL) and stirred with
10% Pd/C under a hydrogen gas atmosphere over night. The
reaction mixture was filtered through Celite and washed
thoroughly with methanol. Finally, the filtrate was concen-
trated in vacuo and purified by column chromatography
(dichloromethane/methanol/NH,OH=10/1/0.1) to yield the
desired product (650 g, 84%). 'H NMR (300 MHz,
ds-DMSO) 3.40-3.75 (bm, 8H), 6.49 (dd, 1H), 6.76 (m, 2H),
6.93 (d, 2H), 8.28 (d, 2H).

PREPARATIVE EXAMPLE 101

[1259]
o)
Bn—o
NH H Step 1
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[1260] Step 1

[1261] N,N'-Dibenzyl-ethane-1,2-diamine (20 mL, 0.0813
mol), triethylamine (22.66 mL, 0. 1626 mol) and benzene
(100 mL) were combined in a round bottom flask. A solution
of 2,3-dibromo-propionic acid ethyl ester (11.82 mL, 0.0813
mol) in benzene (50 mL) was added dropwise. The solution
was refluxed over night and monitored by TLC (20% ethyl
acetate/hexane). The reaction was cooled to room tempera-
ture, then filtered and washed with benzene. The filtrate was
concentrated then purified by column chromatography (15%
ethyl acetate/hexane). The product was isolated as an oil
(25.42 g, 0.0752 mol, 92%). MS: calculated: 338.20, found:
339.2

[1262] 'HNMR (300 MHz, CDCL,) 1.23 (1, 3H), 2.48 (m,
3H), 2.62 (m, 1H), 2.73 (m, 1H), 3.07 (m, 1H), 3.30 (m, 1H),
3.42(d, 1H), 3.56 (m, 2H), 3.91 (d, 1H), 4.17 (m, 2H), 7.27
(m, 10H).

[1263] Step 2

[1264] In a Parr shaker vessel, the ester (25.43 g, 0.075
mol) and methanol (125 mL) were combined. The vessel
was purged with argon and palladium catalyst (5% on
carbon, 2.5 g) was added. The system was shaken under an
atmosphere of hydrogen overnight. TLC (20% cthyl acetate/
hexane) indicated that reaction was complete. The reaction
mixture was filtered through a pad of Celite and washed with
methanol. The filtrate was concentrated and the product
isolated as a solid (11.7 g, 0.074 mol, 98%).

[1265] MS: calculated: 158.11, found:159.2 *H NMR (300
MHz, CDCLy) 1.27 (1, 3H), 2.70 (m, 4H), 2.96 (m, 1H), 3.13
(dd, 1 H), 3.43 (dd, 1H), 4.18 (m, 2H).
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PREPARATIVE EXAMPLE 102
[1266]

CO,CH,CH; CO,CH,CH,

HN

[1267] Piperazine-2-carboxylic acid ethyl ester (3.11 g,
0.0197 mol), diisopropylethylamine (5.15 mL, 0.0296 mol)
and methylene chloride (200 mL) were combined in a round
bottom flask. While stirring at room temperature, a solution
of N,N-dimethylcarbamoyl chloride (1.81 mL, 0.0197 mol)
in methylene chloride (20 mL) was added dropwise. The
reaction was stirred for one hour. After this time the reaction
was concentrated and carried on to the next step without
further purification. (99% yield).

[1268] MS: calculated: 229.14, found:230.1 "H NMR (300
MHz, CDCL,) 1.30 (t, 3H), 2.85 (s, 6H), 3.10 (m, 3H), 3.31
(m, 2H), 3.60 (m, 2H), 4.21 (g, 211).

PREPARATIVE EXAMPLE 103-104

[1269] Following the procedure described for Preparative
Example 102, the Products listed in the table below were
prepared using the commercially available chloride shown
and piperazine-2-carboxylic acid ethyl ester from Prepara-
tive Example 101.

Example Chloride

1. Yield (%)
Product 2. M+ Dt

103

104

\S//O
O// ~a

1. 99

i 2.237.1
o . 237,
\//s//\ . /\H‘\om
NH
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o o \\/




US 2004/0186142 A1l

Sep. 23, 2004

185

PREPARATIVE EXAMPLE 105

[1270]
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HO Stepl
\ Step 2
HN Step 3
T |
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HO \
N N
HN \\/N\(
O

[1271] Step 1

[1272] 3-Nitrosalicylic acid (3.61 g, 0.0197 g), DCC (2.03
g, 0.0099 mol) and ethyl acetate (130 mL) were combined
in a round bottom flask and stirred for 15 min. 4-Dimeth-
ylcarbamoyl-piperazine-2-carboxylic acid ethyl ester (4.51
g,0.0197 g) was added, and the reaction was stirred for 72
hours. The reaction mixture was concentrated then dissolved
in dichloromethane. The organic phase was washed once
with 0.1N sodium hydroxide. The aqueous phase was back
extracted once with dichloromethane. The aqueous phase
was acidified and wash three times with ethyl acetate. The
aqueous phase was concentrated and purified by column
chromatography (5% methanol/DCM).

[1273] MS: calculated: 394.15, found:395.0 'H NMR (300
MHz, CDCL,) 1.32 (t, 3H), 2.86 (m, 7H), 3.15 (m, 1H), 3.51
(m, 4H), 4.24 (m, 3H), 7.15 (m, 1H), 7.66 (m, 1I1), 8.20 (m,
1H), 10.86 (bs, 1H).

[1274] Step 2

[1275] 4-Dimethylcarbamoyl-1-(2-hydroxy-3-nitro-ben-
zoyl )-piperazine-2-carboxylic acid ethyl ester (0.80 g, 0.002
mol) and methanol (50 mL) were combined in a round
bottom flask. The system was purged with argon. To the
solution was added 5% palladium on carbon (~100 mg). The
flask was purged with hydrogen and stirred overnight. The
reaction was filtered through a pad of celite and washed with
methanol. The material was concentrated then purified by
column chromatography (6% methanol/DCM). Isolated
product (0.74 g, 0.002 mol, 100%).

[1276] MS: calculated: 364.17, found:365.1 "H NMR (300
MHz, CDCL) 1.27 (t, 3H), 2.85 (m, 8H), 3.18 (1H), 3.45 (m,
3H), 4.19 (m, 3H), 3.90 (m, 3H).

[1277] Step 3

[1278] 1-(3-Amino-2-hydroxy-benzoyl)-4-dimethylcar-
bamoyl-piperazine-2-carboxylic acid ethyl ester (0.74 g,
0.002 mol) was suspended in a solution of dioxane (10 mL)
and water (10 mL). Lithium hydroxide (0.26 g, 0.0061 mol)
was added and the mixture stirred for two hours. The
solution was acidified to pH=6 with 3N HCl then extracted
with butanol. The extracts were combined, dried over
sodium sulfate and concentrated.

[1279] MS: calculated: 336.14, found:337.1 *H NMR (300
MHz, CD,0D) 2.86 (m, 7H), 3.23 (m, 3H), 3.54 (m, 3H),
6.92 (m, 2H), 7.23 (m, 1H).

PREPARATIVE EXAMPLE 106-107

[1280] Following the procedure described for Example
105, the Products listed in the table below were prepared
using the amine from the Preparative Example indicated and
3-nitrosalacylic acid.

Example  Aniline

1. Yield (%)
2. M+ 1)*

Product 3. Note

106 103

107 104

1.91

2. Not observed
3. Rainey
nickel used in
Step 2

] )\\
HO
HN N\\/ Nee /;)
I
o}
0
HO
HZN\ﬁ\ \\/ N O
=

1.24

2. 360.0

3. For Step 1
used PyBrop/
DIEA in DCM
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PREPARATIVE EXAMPLE 108
[1281]

HN
NO, + —_—

HO
OH

[1282] Step A

[1283] 3-Nitrosalicylic acid (1.0 g, 5.5 mmol) was dis-
solved in ethyl acetate (20 mL). 1,3-Dicyclohexylcarbodi-
imide (0.568 g, 2.8 mmol) was added and the mixture was
stirred for approximately 10 minutes and cooled to 0° C.
During this time a precipitate formed. Azetidine (0.39 mL,
5.8 mmol) was added and the reaction was stirred overnight
and allowed to warm to room temperature. After this time
the reaction was cooled to 0° C. and filtered. The collected
solid was washed with chilled ethyl acetate. The filtrate was
concentrated and purified by column chromatography (80%
EtOAc/Hex) to give the product (476 mg, 39.0%). "H NMR
(300 MHz, CDCL,) 62.40(m, 2H), 4.38(m, 4H), 6.97(m,
1H), 7.62(d, 1H), 8.12(d, 1H), 12.88(m, 1H) ppm.

[1284] Step B

NO,
—_—
N
OH
o)
NH,
N
<> OH
o)

[1285] The nitro compound (0.48 g, 2.1 mmol) from
Preparative Example 32 Step A was dissolved in methanol
(25 ml) and stirred with 10% Pd/C under a hydrogen gas
atmosphere overnight. The reaction mixture was filtered
through celite, the filtrate concentrated in vacuo to give the
product (344 mg, 90%). 'H NMR (300 MHz, CDCL,)
62.52(m, 2H), 4.57(bs, 4H), 6.75(m, 1H), 6.90(m, 2H),
12.71(bs, 1H) ppm.
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PREPARATIVE EXAMPLE109
[1286]

\ / ) OH

[1287] In essentially the same manner as described in
Preparative Example 108 above, the morpholino-amine
product was obtained.

PREPARATIVE EXAMPLE 110
[1288]

O
(\NH + Cl)I\N/ —
v |

[1289] Piperazine (4.9 g, 0.057 mol) was dissolved in
dichloromethane (100 mL). N,N'-Dimethylcarbamoyl chlo-
ride (1.0 mL, 0.011 mol) was added dropwise to the solution
at room temperature. The reaction was stirred for one hour.
After this time 1N potassium hydroxide (200 mL) was
added. The layers were separated and the aqueous layer was
extracted three times with dichloromethane. The organic
fractions were combined and dried over sodium sulfate.
Filtration and concentration provided the product, without
further purification, as an oil (1.16 g, 13%).

[1290] H NMR (CDCL,, 300 MHz) 1.95 (s, 1H), 2.83 (s,
6H), 2.86 (m, 4H), 3.20 (m, 4H). MS: calculated: 157.12,
found: 158.1.

PREPARATIVE EXAMPLE 111
[1291]

o~ /\\
\\/NH + —_—

CI\S

HN
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[1292] Piperazine (4.9 g, 0.057 mol) was dissolved in 1N
HCI (100 mL). A solution of phenylsulfonylchloride (1.45
mL, 0.011 mol) in acetonitrile (25 mL) was added dropwise
to the solution at room temperature. The reaction was stirred
for 30 minutes. After this time the reaction was extracted
two times with ethyl acetate. The solution was then made
basic with 1N potassium hydroxide and extracted three
times with dichloromethane. The dichloromethane fractions
were combined and dried over magnesium sulfate. Filtration
and concentration provided the product, without further
purification, as a solid (1.22 g, 9.4%).

[1293] ‘H NMR (CDCL, 300 MHz) 2.94 (m, 8H), 7.56
(m, 3H), 7.76 (m, 2H). MS: calculated: 226.08, found:
227.1.

PREPARATIVE EXAMPLE 112
[1294]

HN/\\ Cl\s/

\\/NH + g, HN/\\ /

\\/N\S
Oy

[1295] Piperazine (4.9 g, 0.057 mol) was dissolved in
dichloromethane (100 mL). Methanesulfonyl chloride (0.85
mL, 0.011 mol) was added dropwise to the solution at room
temperature. The reaction was stirred for 30 minutes. After
this time 1N potassium hydroxide (200 mL) was added. The
layers were separated and the aqueous layer was extracted
three times with dichloromethane. The organic fractions
were combined and dried over sodium sulfate. Filtration and
concentration provided the product, without further purifi-
cation, as a solid (1.07 g, 11%).

[1296] H NMR (CDCL,, 300 MHz) 1.75 (s, 1H), 2.78 (s,
3H), 2.97 (m, 4H), 3.20 (m, 4H). MS: calculated: 164.06,
found: 165.1.

—_—

PREPARATIVE EXAMPLE 113

[1207]
BocN/\\ N\
\\/NH B.TFA

[1298] Step A

[1299] Boc-Piperazine (3.0 g, 0.0161 mol) was dissolved
in dichloromethane (100 mL). Propylisocyanate (1.51 mL,
0.0 161 mol) was added to the solution at room temperature.
The reaction was stirred for over night. After this time the
reaction was diluted with 1N potassium hydroxide (200 mL)
and extracted six times with dichloromethane. The organic
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fractions were combined and dried over magnesium sulfate.
Filtration and concentration provided the product as a solid.

[1300] Step B

[1301] The product of Step A above, was dissolved in a
30% trifluoroacetic acid/dichloromethane solution and
stirred overnight. After this time a 1N potassium hydroxide
solution (200 mL) was added to the reaction. The aqueous
layer was extracted a total of six times with dichlo-
romethane. The organic fractions were combined and dried
over sodium sulfate. Filtration and concentration provided
the product (1.37 g, 50%).

[1302] 25 'H NMR (CDCl,, 300 MHz) 0.92 (t, 3H), 1.52
(m, 2H), 2.89 (m, 411), 3.01 (s, 1), 3.18 (m, 2H), 3.37 (m,
4H), 4.61 (bs, 1H). MS: calculated: 171.14, found: 172.0.

PREPARATIVE EXAMPLE 114
[1303]

O L

HN

J L
¢

[1304] Piperazine (4.9 g, 0.0569 mol) was dissolved in 1N
HCI1 (70 mL). A solution of phenylchloroformate (1.43 mL,
0.0114 mol) in acetonitrile (25 mL) was added dropwise to
the solution at room temperature. The reaction was stirred
for 30 minutes. After this time the reaction was extracted
two times with ethyl acetate. The solution was then made
basic with 1N potassium hydroxide and extracted three
times with dichloromethane. The dichloromethane fractions
were combined and dried over magnesium sulfate. Filtration
and concentration provided the product, without further
purification, as a solid (2.12 g, 18%).

[1305] 'HNMR (CDCl,, 300 MHz) 1.78 (s, 1H), 2.91 (m,
4H), 3.59 (m, 4H), 7.11 (2H), 7.19 (m, 1H), 7.36 (m, 2H).
MS: calculated: 206.24, found: 207.1.

PREPARATIVE EXAMPLE 115-117

[1306] Following the procedure described for Example
112, the Products listed in the table below were prepared
using the commercially available chloroformate shown and
piperazine.
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1. Yield (%)
Example Chloroformate Product 2. M+ 1)
115 0 o 1. 54
)I\ )I\ 2.144.9
a o (\N o/
HN\)
116 0 0 1.17
)I\ )j\ 2.173.0
a o N (\N o
HN\)
117 0 0 1. 69
)I\ /4 )I\ /< 2.173.0
cl (¢} (\ N (¢}
HN\)
PREPARATIVE EXAMPLE 118 [1313] 'HNMR (CDCl,, 300 MHz) 1.92 (s, 1H), 2.87 (m,
4H), 3.52 (m, 4H), 7.39 (s, 5H). MS: calculated: 190.11,
[1307] found: 191.1.
PREPARATIVE EXAMPLE 119
/\\ Q 1. Step A [1314]
BoeN + )J\ 2. Step B
NH
\\/ cl Ph o
a ” / 1. Step A
)]\ BoeN + Cl—S—N S B
NH g
(\N Ph \\/ (|l \
HN\) ) |
N
s
N
[1308] Step A HN\)

[1309] Boc-Piperazine (3.01 g, 0.0161 mol) was dissolved
in dichloromethane (100 mL) along with diisopropylethy-
lamine (5.61 mL, 0.0322 mol). Benzoylchloride (1.87 mL,
0.0161 mol) was added dropwise to the solution at room
temperature. The reaction was stirred for several hours.
After this time the reaction was concentrated and the product
was purified by column chromatography (10% MeOH/
DCM). Boc-Protected product was isolated as a solid (5.21

g).

[1310] ‘H NMR (CDCL,, 300 MHz) 1.47 (s, 9H), 3.45 (m,
8H), 7.41 (m, 5H). MS: calculated: 290.16, found: 290.8.

[1311] Step B

[1312] The product from Step A above, was dissolved in
a 50% trifluoroacetic acid/dichloromethane solution and
stirred overnight. After this time the reaction was diluted
with 1IN potassium hydroxide (200 mL) and the organic
layer was separated. The aqueous phase was then extracted
six times with dichloromethane. The organic fractions were
combined and dried over magnesium sulfate. Filtration and
concentration provided product (2.93 g).

[1315] Step A

[1316] Boc-Piperazine (3.0 g, 0.0 161 mol) was dissolved
in dichloromethane (100 mL) along with diisopropylethy-
lamine (3.1 mL, 0.0177 mol). N,N'-dimethylsulfamoyl chlo-
ride (1.73 mL, 0.0161 mol) was added dropwise to the
solution at room temperature. The reaction was stirred for
several hours. After this time the reaction was diluted with
water (100 mL). The layers were separated and the aqueous
layer was extracted six times with dichloromethane. The
organic fractions were combined and dried over magnesium
sulfate. Filtration and concentration provided the product,
without further purification, as a solid (4.53 g).

[1317] ‘H NMR (CDCL,, 300 MHz) 1.47 (s, 9H), 2.84 (s,
6H), 3.21 (m, 4H), 3.48 (m, 4H). MS: calculated: 293.14,
found: 194.1 (M-Boc)*.

[1318] Step B

[1319] The product from Step A above, was dissolved in
a 30% trifluoroacetic acid/dichloromethane solution and
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stirred overnight. After this time the reaction was diluted
with water and 1N potassium hydroxide was used to make
the aqueous layer slightly basic. The aqueous layer was
extracted a total of seven times with dichloromethane. The
organic fractions were combined and dried over sodium
sulfate. Filtration and concentration provided the product

(2.96 g).

[1320] H NMR (CDCL,, 300 MHz) 2.03 (s, 1H), 2.83 (s,
6H), 2.92 (m, 4H), 3.23 (m, 4H). MS: calculated: 193.09,
found: 194.1.

PREPARATIVE EXAMPLE 120
[1321] Step A

o ~
05N
OH + CIH—HN —_—
o o
o ~
05N
N
[1322] In essentially the same manner as that described in

Preparative Example 105, Step 1, using 3-nitrobenzoic acid
instead of 3-nitrosalicylic acid, the methyl ester product was
prepared.

[1323] Step B

O OH

[1324] The methyl ester (1.79 g, 6.1 mmol) from Step A
above, was dissolved in dioxane/water (20 mL/15 mL) at
room temperature. Lithium hydroxide (0.258 g, 6.2 mmol)
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was added to the solution. After a few hours more lithium
hydroxide was added (0.128 g, 3.0 mmol) and the reaction
was stirred for another hour. After this time the reaction was
concentrated and then taken up in water. The solution was
extracted two times with ether. The aqueous phase was then
acidified and extracted three times with ethyl acetate. The
organic fractions were then dried over sodium sulfate,
filtered and concentrated. Product was isolated by column
chromatography (95% EtOAc/Hex, 0.05% HOACc) to give
the product (1.66 g, 98%).

[1325] 'H NMR (300 MHz, CDCL,) 1.49(m, 2H), 1.68(m,
1H), 1.82(m, 2H), 2.44(m, 1H) 3.32(m, 1H), 3.58(m, 111),
557(m, 1H), 7.65(m, 1H), 7.80(m, 1I), 8.32(m, 2H),
10.04(bs, 1Hppm).

[1326] Step C

O OH

[1327] The nitro compound was dissolved in an excess of
methanol (20 mL) and covered by a blanket of argon. 5%
Palladium on carbon was added (catalytic) and a hydrogen
balloon was attached to the flask. The atmosphere of the
system was purged under vacuum and replaced with hydro-
gen. This step was repeated for a total of three times. The
reaction was then stirred under hydrogen overnight. After
this time the balloon was removed and the solution was
filtered through celite followed by several rinses with metha-
nol. The filtrate was concentrated and dried on the vacuum
line to provide the desired aniline product (1.33 g, 90%).

[1328] 'H NMR (300 MHz, CDCL,) 1.40(m, 2H), 1.50(m,
1H), 1.68(m, 2H), 2.33(m, 1H) 3.18(m, 1H), 3.62(m, 1I1),
5.39(m, 1H), 6.12(bs, 2H), 6.75(m, 2H), 7.12(m, H)ppm.
Mass Spectra, calculated: 248, found: 249.1 (M+1)*

PREPARATIVE EXAMPLES 121-123

[1329] Following the procedure described in Preparative
Example 120, but using the commercially available amine
and benzoic acid indicated, the intermediate products in the
table below were obtained.
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Carboxylic

Ex. Acid Amine Product

—

. Yield (%)
M+ D"
. Note

»

121 NO,

Z NH—HCI

(0]

OH

>\\\\“‘\

(o~

%
%
Z
z,

A

(0]

o—

54

HO ol

122 NO,

Z NH—HCI

(O

OH

>\\\““

(o~

A

(0]

\%
o

%

HO o

123 NO,

Z NH—HCI

O/\—

OH

N
\\\“\\

(o~

<
“,
%
2

AN

@) N
H

5

HO

21
251.0

»

OH

21
265.0
. Skipped step B

w

OH

15
264.0
. Skipped step B

w

NH,

OH

PREPARATIVE EXAMPLE 124
[1330]

~

H Step A

NG, + Step B

HO,C

he

OH

OH

OH

[1331] Step A

[1332] 3-Nitrosalicylic acid (500 mg, 2.7 mmol), 1,3-
dicyclohexylcarbodiimide (DCC) (563 mg) and ethyl
acetate (10 mL) were combined and stirred for 10 min.
(R)-(-)-2-pyrrolidinemethanol (0.27 mL) was added and the

resulting suspension was stirred at room temperature over-
night. The solid was filtered off and the filtrate was either
concentrated down and directly purified or washed with 1N
NaOH. The aqueous phase was acidified and extracted with
EtOAc. The resulting organic phase was dried over anhy-
drous MgSO,, filtered and concentrated in vacuo. Purifica-
tion of the residue by preparative plate chromatography
(silica gel, 5% MeOH/CH,Cl, saturated with AcOH) gave
the desired compound (338 mg, 46%, MH*=267). ps Step B

[1333] The product from Step A above was stirred with
10% Pd/C under a hydrogen 5 gas atmosphere overnight.
The reaction mixture was filtered through celite, the filtrate
concentrated in vacuo, and the resulting residue purified by
column chromatography (silica gel, 4% MeOH/CH,Cl,
saturated with NH,OH) to give the product (129 mg, 43%,
MH+=237).

PREPARATIVE EXAMPLES 125-145

[1334] Following the procedure described for Preparative
Example 124, but using the commercially available amine or
the amine from the Preparative Example indicated and
3-nitrosalicylic acid, the products in the table below were
obtained.
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Amine
Comm. Avail./ 1. Yield(%)
Ex. From Prep. Ex. Product 2. M+ 1)
125 1. 37
2.298.1
(2
OH
O

- O&/\/OH O&/\/OH > 3101

7 7 \Q\ -

NH N
(7 (7 L
O
S S v,
o )’\ N/\\ 5 )\ N/\\ \Q\ NH,
NH N
\\/ 7 .
O

128 al cl 1. 54

129

130

131

o
110 s
\ N
N/\\ NH,
o LN
OH
o

111 Q\ o .
§
S
ro
o\~ \

2.365.9

2. 3161

2.2931

2.362.0
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-continued
Amine
Comm. Avail./ 1. Yield(%)
Ex. From Prep. Ex. Product 2. M+ 1)
132 114 Q 1. 36
2.342.0
0
)’\ N/\\ NH;
O N
[ \
¢
133 112 1. 65
i) 2. 300.0
yads
N
o\ \
¢
134 1. 48
o H < o<§§[::§ < 2.321.1
Q§§[::;Pq/”\\“W\ h{’/i\\‘\\ NH,
\\/NH \\/N
OH
0
135 1. 50
/7 \ 7/ N 2. 300.1
CN )\ N/\\\/\NH =\ N\/\\/\N NH,
OH
¢
136 1. 56
2 \ //\\\\\ J \ 2.299.2
= =)
OH
¢
137 115 1.79
O// 2.280.1
P~
O] N
(. \
¢
138 116 1. 64
//“-\/// 2.307.1
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-continued
Amine
Comm. Avail./ 1. Yield(%)
Ex. From Prep. Ex. Product 2. M+ 1)
139 1.73
2.304.2
N/\\ N/\\ NH;
\\/NH \\/N
OH
O
140 1. 34
2.264.0
N
o NH N NH;
o LN
OH
O
141 117 1. 40
2.3071
O
)\N/\\ NH,
>N
OH
O
142 113 1.91
/ 2.3071
HN
)\N/\\ NH,
oA
OH
O
143 118 1.9.0
2.326.0
N/\\ NH,
o LA
OH
O
144 119 1. 42
\ 9 2. 320.0
\ i
o N
0 \\/N
OH
O
145 /\\ 1. 6.5
~—N 2.236.1

NH

(
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PREPARATIVE EXAMPLE 146
[1335]

Step B
—_—

oo o

NHTs

“INH,HCI

[1336] Step A

[1337] To a solution of tosylaziridine (J. Am. Chem. Soc.
1998, 120, 6844-6845, the disclosure of which is incorpo-
rated herein by refernce thereto) (0.5 g, 2.1 mmol) and
Cu(acac), (55 mg, 0.21 mmol) in THF (5 mL) at 0° C. was
added PhMgBr (3.5 ml, 3.0 M in THF) diluted with THF (8
mL) dropwise over 20 min. The resulting solution was
allowed to gradually warm to rt and was stirred for 12 h. Sat.
aq. NH,Cl1 (5 mL), was added and the mixture was extracted
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with Et,O (3x15 mL). The organic layers were combined,
washed with brine (1x10 mL), dried (MgSO,)) and concen-
trated under reduced pressure. The crude residue was puri-
fied by preparative TLC eluting with hexane/EtOAc (4:1) to
afford 0.57 g (86% yield) of a solid. The purified tosylamine
was taken on directly to the next step.

[1338] Step B

[1339] To a solution of tosylamine (0.55 g, 1.75 mmol) in
NH, (20 mL) at —78° C. was added sodium (0.40 g, 17.4
mmol). The resulting solution was stirred at =78° C. for 2 h
whereupon the mixture was treated with solid NH,Cl and
allowed to warm to rt. Once the NH; had boiled off, the
mixture was partitioned between water (10 mL) and CH,Cl,
(10 mL). The layers were separated and the aqueous layer
was extracted with CH,Cl, (2x10 mL). The organic layers
were combined,), dried (NaSO,), and concentrated under
reduced pressure to a volume of ~20 mL. 4N HCl in dioxane
(5 mL) was added and the mixture was stirred for 5 min. The
mixture was concentrated under reduced pressure and the
resultant crude residue was recrystallized from EtOH/Et,O
to afford 0.30 g (87% yield) of a solid.

PREPARATIVE EXAMPLES 147-156.10

[1340] Following the procedure set forth in Preparative
Example 146 but using the requisite tosylaziridines and
Grignard reagents listed in the Table below, the following
racemic amine hydrochloride products were obtained.

Prep Grignard Amine
Ex. Tosyl aziridine Reagent hydrochloride Yield (%)
147 MeMgBr 19
<\/I\ NTs
"y
NH,+HCl
148 EtMgBr 56
<:D NTs
"ty
NH,*HCl
149 n-PrMgBr 70
<:D NTs O/\/
ayy
NH,+HCl
150 i-PrMgCl 41
<> NTs O)\
"y
NH,*HCl
BnMgCl 61

151
@NTS

i

“ NH,HCI
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195
-continued
Prep Grignard Amine
Ex. Tosyl aziridine Reagent hydrochloride Yield (%)
152 MeMgBr 61
- X
.',’I'NH2°HC1
153 EtMgBr 66
(B 98
0 NHHC
154 n-PrMgBr 80
(B o0
N HHC
155 i-PrMgBr 27
-
I NH,HCI
156 BnMgCl 79
o= Oﬁ@
U NHpHCL

156.1 i MgBr 52
NTs Q
HN "’:
156.2 MgBr 49
“NTs /O
HN
156.3 : L/O 61
BrM; HoN
TsN & ?
156.4 ~
BAN - i
156.5

=
T>——\
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-continued
Prep Grignard Amine
Ex. Tosyl aziridine Reagent hydrochloride Yield (%)
156.6 - /Q e 64
; MgBr ;
HoN
TsN
156.7 g /O - 45
MgBr /\D
TsN HoN
156.8 H : 23
TsN BrMg
156.9 /O 40
A MgBr J\D
TsN HoN
156.10 & J\/O 15
TsN BrMg HN
PREPARATIVE EXAMPLE 156.11 and DMAP (8.8 mg)and let stir for 40 hr. The mixture was
[1341] diluted with CH,Cl, and washed with saturated ammonium
chloride, dried over Na,SO,, filtered, and concentrated in
vacuo. The crude material was purified by preparative plate
chromatography (Hex/EtOAc 4:1) to afford both isomers (A,
Step A 86 mg, 45%) (B, 90 mg, 48%).
4 [1344] Step B
CIH-H N = [1345] To isomer B (90 mg) from above in dioxane (5 ml)
was added 6M H,SO,, (5 ml). The reaction was heated to 80°
fo) C. over the weekend. 2M NaOH added to basify the reaction
HO and extracted with ether. Ether layer washed with brine,
R dried over Na,SO,, filtered, and concentrated in vacuo. The
H residue was stirred in 4N HCI in dioxane for 30 min,
concentrated in vacuo and recrystallized in EtOH/ether to
afford 55 mg of product (98%).
isomer A isomer B [1346] Step ¢
[1347] Isomer A (86 mg) was reacted following the pro-
lSteP c Step B cedure set forth in Step B above to give the amine salt.
PREPARATIVE EXAMPLE 156.12
/ / [1348]
CIH*H,N E CIH*H,N %
isomer A isomer B
HO — HO
[1342] Step A NO, NH,
[1343] To a solution of the amine (118 mg) from Prepara- o

tive Example 148 in CH,Cl, (10 ml) was added triethy-
lamine (120 ul), R-Mandelic Acid (164 mg), DCC (213 mg)
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[1349] The above nitro compound was reduced following
the Preparative Example 2, Step B.

PREPARATIVE EXAMPLE 156.13
[1350]

NH, NH,

NH, NHSO,CH;

[1351] To a solution of 1,2-phenylenediame (1.5 g) in
CH,Cl, (30 ml) at 0° C. was added TEA (2.91 ml), followed
by dropwise addition of MeSO,Cl (1.07 ml). The mixture
was allowed to warm to room temperature and stir over-
night. 1M HCI added and the layers were separated. The
aqueous layer was adjusted to pH=11 with solid NaOH,
extracted with CH,ClL,. The basified aqueous layer was then
neutralized using 3N HCl and extracted with CH,Cl,, dried
with Na,SO,, filtered, and concentrated in vacuo to give 1.8
g of product (71%).

PREPARATIVE EXAMPLE 156.14
[1352]

NH, NH,

NH, NHSO,Ph

[1353] The above compound was prepared using the pro-
cedure set forth in Preparative Example 156.13, but using
PhSO,ClL

PREPARATIVE EXAMPLE 156.15
[1354]

NO, NH

N—NH N—NH

[1355] The nitro compound was reduced following a simi-
lar procedure as in Preparative Example 2, Step B.
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PREPARATIVE EXAMPLE 156.16

[1356]
Ho Step A
NO,
6] NH,
/N NO, Step B
6] NH,
N
-~ NH,
6] NH,

[1357] Step A
[1358] The known acid (410 mg) above (J.Med.Chem.

1996, 34,4654, the disclosure of which is incorporated
herein by reference thereto.) was reacted following the
procedure set forth in Preparative Example 2, Step A to yield
380 mg of an oil (80%).

[1359] Step B

[1360] The amide (200 mg) from above was reacted
following the procedure set forth in Preparative Example 2,
Step B to yield 170 mg of an oil (100%).

PREPARATIVE EXAMPLE 156.17

[1361]
e}
S S
Step A
\ /  \ 7
_-OH NH,
S | S S S
Step B

\ /' \_/ \ /' \_/

[1362] Step A

[1363] To a solution of ketone (500 mg) in EtOH/water
(3:1, 4 ml) at room temperature was added hydroxylamine
hydrochloride (214 mg) followed by NaOH to afford a
heterogenous mixture. The reaction was not complete so
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another equivalent of hydroxylamine hydrochloride was
added and refluxed overnight. The reaction was cooled to 0°
C. and treated with 3N HCI and extracted with CH,Cl,,
washed with brine, dried over Na,SO,, filtered, and con-
centrated in vacuo to give 500 mg of product (92%).

[1364] Step B

[1365] To a solution of oxime (300 mg) in THF (5 ml) at
0° C. was added LiAlH, (266 mg) portionwise. The heter-
ogenous solution was stirred at room temperature for 14 hr
and then refluxed for 8 hr. The solution was cooled to 0° C.
and water, 2M NaOH, water and ether were added to the
reaction. The mixture was filtered through a celite pad. The
filtrate was treated with 3N HCL. The aqueous layer was
cooled to 0° C., basified with NaOH pellets and extracted
with ether. The ether layer was dried over MgSO,, filtered,
and concentrated in vacuo to afford the product (143 mg,
69%).

PREPARATIVE EXAMPLE 156.18

[1366]
HLCO__COH Stepa
o}
H co\)}\ Me
3 N - Step B
\
OMe
o} NH,
H;CO. S H;CO S
Step C
—

\_/ \ /

[1367] Step A

[1368] Methoxyacetic acid (14 mL) in CH,Cl, (120 mL)
and cooled in an ice-water bath was treated with DMF (0.9
mL) and oxalyl chloride (21 mL). After stirring at RT
overnight, the mixture was concentrated in vacuo and redis-
solved in CH,Cl, (120 mL). N-methyl-N-methoxylamine
(20 g) was added and the mixture stirred at RT overnight.
Filtration and concentration in vacuo afforded the desired
amide (21 g, 89%).

[1369] Step B

[1370] To a solution of the above amide (260 mg) in THF
(5 ml) at =78° C. was added a solution of 2-thienyllithium
(1M in THF, 2.15 ml). The solution was stirred for 2 hr at
-78° C. and warmed to =20° C. for an additional 2 hr. The
reaction was quenched with saturated ammonium chloride
and extracted with CH,Cl,, washed with brine, dried over
Na,SO,, filtered, and concentrated in vacuo to give 250 mg
of product (82%).

[1371] Step C

[1372] The ketone from above (250 mg) was reacted via
the procedure set forth in Preparative Example 156.17 Steps
A and B to yield 176 mg of the amine (79%).
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PREPARATIVE EXAMPLE 156.19

[1373]
S OH
\ / m s Step B
3 \ /
Cl
NH,
S
\_/
Cl

[1374] Step A

[1375] To a solution of 3-chlorothiophene (1.16 ml) in
ether (20 ml) at -10° C. was added n-BuLi (2.5M in hexane,
5 ml). After solution was stirred at =10° C. for 20 min,
propionaldehyde (0.82 ml) in ether (20 ml) was added
dropwise and let warm to room temperature slowly. The
reaction was quenched with saturated ammonium chloride
and extracted with CH,Cl,, washed with brine, dried over
Na,SO,, filtered, and concentrated in vacuo to give 1.37 g
of product (62%).

[1376] Step B

[1377] The alcohol from Step A above was reacted via the
procedures set forth in Preparative Example 75.75, Steps B
and C to give the amine.

PREPARATIVE EXAMPLE 156.20

[1378]
> br Step A
U
e}
S Step B
\_/
N _-OH
| S Step C

NH,

S

\ /

[1379] Step A

[1380] To asolution of magnesium metal (360 mg) in THF
(15 ml) at 0° C. was added 2-bromothiophene (1.45 ml) in
THF (10 ml) dropwise over 20 min. The solution was
warmed to room temperature for 3 hr, recooled to 0° C.



US 2004/0186142 A1l

whereupon a solution of cyclopropylacetonitrile (1 g) in
ether (30 ml) was added dropwise via a syringe and let warm
to room temperature and stir overnight. 3M HCl was added
and washed with CH,Cl,. The aqueous layer was basified
with NaOH pellets and extracted with ether, dried with
Na,SO,, filtered, and concentrated in vacuo to give 625 mg
of product (68%).

[1381] Step B

[1382] The ketone was reacted via the procedure set forth
in Preparative Example 156.17 Step A to give the oxime.

[1383] Step C

[1384] The oxime from above was reacted via the proce-
dure set forth in Preparative Example 156.17 Step B to give
the amine.

PREPARATIVE EXAMPLE 156.21
[1385]

Step A
—_—

Cl \N
\

~ Step B
—_—

e}
O
\ \/N Step C
OH NH;
O, O,
~ Step D ~

\ /

[1386] To a solution of CH;ONHCH,.HCI (780 mg) and
acid chloride (1 g) in CH,Cl,at 0° C. was added dry pyridine
(1.35 ml) to afford a heterogenous mixture The solution was
warmed to room temperature and stirred overnight. 1M HC1
was added to the reaction and the organic layer was sepa-
rated, washed with brine, dried with Na,SO,, filtered, and
concentrated in vacuo to give 1 g of product (85%).

[1387] Step B

[1388] To a solution of Etl (614 ul) in ether (5 ml) at -78°
C. was added t-BuLi (1.7M in pentane, 9 ml) dropwise. The
mixture was warmed to room temperature for 1 hr, cooled to
-78° C. where the amide (1 g) from Step A in THF (4 ml)
was added and allowed to warm to 0° C. for 2 hr. 1M HC1
was added to the reaction and extracted with CH,Cl,,
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washed with brine, dried with Na,SO,, filtered, and con-
centrated in vacuo to give 500 mg of product (63%).
[1389] Step C

[1390] To a solution of ketone (800 mg) in THF/water
(10:1, 20 ml) at 0° C. was added sodium borohydride (363
mg) portionwise. The solution was stirred for 2 hr at 0° C.
The mixture was concentrated in vacuo, the residue was
dissolved in CH,Cl,, washed with 1IN NaOH and brine,
dried with Na,SO,, filtered, and concentrated in vacuo to
give 560 mg of product (69%).

[1391] Step D

[1392] The alcohol from above was reacted via the pro-
cedures set forth in Preparative Example 75.75, Steps B and
C. to give the amine (176 mg, 59%).

PREPARATIVE EXAMPLE 156.22

[1393]
A/CN Step A
e}

Step B
—_—

NH,

[1394] Step A

[1395] Cyclopropylacetonitrile (12 mmol) in Et,O (50
mL) at 0° C. was treated with PhMgBr (14 mmol) and the
mixture was stirred for 2 hrs at 0° C., then at RT overnight.
Hydrochloric acid (3 M) was added, and after stirring for an
additional 12 hrs, the mixture was extracted with CH,Cl,,
washed with brine, dried over Na,SO,, filtered and concen-
trated in vacuo to give the desired ketone (1.34 g, 70%).

[1396] Step B

[1397] Following the procedures set forth in Preparative
Example 156.20 Steps B and C, the amine was prepared.

PREPARATIVE EXAMPLE 156.23
[1398]

\

;

HN

[1399] The above amine was prepared using the proce-
dures set forth in WO 98/11064 (the disclosure of which is
incorporated herein by refernce thereto.
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PREPARATIVE EXAMPLE 157

[1400]
Ho Step A
NO,
e} NH,
HO Step B
NO; ———
e} NHSO,Me
N
yd NO, Step C
e} NHSO;Me
N
-~ NH,
e} NHSO;Me

[1401] Step A

[1402] By taking the known carboxylic acid (J. Med.
Chem. 1996, 39, 4654-4666, the disclosure of which is
incorporated herein by refernce thereto) and subjecting it to
the conditions outlined in Preparative Example 112, the
product can be prepared.

[1403] Step B

[1404] Following a similar procedure used in Preparative
Example 2, Step A, except using dimethylamine and the
compound from Step A above, the product can be prepared.

[1405] Step C

[1406] Following a similar procedure used in Preparative
Example 2, Step B, except using the compound from Step B
above, the product can be prepared.

PREPARATIVE EXAMPLE 158
[1407]

HO

NO, —_—

o) NH,

- NH,

o) NHSO,CF;

[1408] Following a similar procedure used in Preparative
Example 157, Steps A-C, except using trifluoromethylsul-
fonylchloride in Step A above, the product can be prepared.

PREPARATIVE EXAMPLE 500.1
[1409]

N Step A
/ NO, —
e} OH
N
/

| NO, Step B
N OH

/

N
-~ | NH,
N OH

[1410] Step A

[1411] By wusing the nitro-amide from Preparative
Example 13.3, Step A, the amidine structure can be prepared
following a similar procedure to that in Tetrahedron Lett.,
2000, 41 (11), 1677-1680 (the disclosure of which is incor-
porated herein by refernce thereto).

[1412] Step B

[1413] By using the product from Step A and the proce-
dure set forth in Preparative Example 2, Step B, one could
obtain the desired amine-amidine.

ALTERNATE PREPARATIVE EXAMPLE 500.2
[1414]

N Step A
-~ NO, T >~
e} OMe
P N Step B
| NO,
N OMe
e
N Step C
-~ NO,

N OH
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-continued

-~ NH,

[1415] Step A

[1416] By treating the nitro-amide from Preparative
Example 13.3, Step B with POCl; and subsequently
MeNH,,, according to procedures known in the art, one
would obtain the desired compound.

[1417] Step B

[1418] By treating the product from Step A according to
the procedure set forth in Preparative Example 13.3, Step E,
one could obtain the desired compound.

[1419] Step C

[1420] By using the product from Step B and the proce-
dure set forth in Preparative Example 2 Step B, one would
obtain the desired compound.

PREPARATIVE EXAMPLE 500.3

[1421]
Cl
Step A
—_——
Cl
OH
Cl
cl Step B
e}
I
Cl
Step C
| |
—FP
|
e} OH
Cl
Step D
| -
— ﬁ NO, — ﬁ NH;
e} OH O OH
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[1422] Step A

[1423] By following a similar procedure as that described
in Zh. Obshch. Khim., 27,1957, 754, 757 (the disclosure of
which is incorporated herein by reference thereto), but
instead using 2,4-dichlorophenol and dimethylphosphinic
chloride, one would obtain the desired compound.

[1424] Step B

[1425] By following a similar procedure as that described
inJ. Organomet. Chem.; 317, 1986,11-22 (the disclosure of
which is incorporated herein by reference thereto), one
would obtain the desired compound.

[1426] Step C

[1427] By following a similar procedure as that described
in J. Amer. Chem. Soc., 77, 1955, 6221 (the disclosure of
which is incorporated herein by reference thereto), one
would obtain the desired compound.

[1428] Step D

[1429] By following a similar procedure as that described
in J. Med. Chem., 27, 1984, 654-659 (the disclosure of
which is incorporated herein by reference thereto), one
would obtain the desired compound.

ALTERNATE PREPARATIVE EXAMPLE 500.4
[1430]

Cl
Step A
—_——
OH
Cl
Step B
MeO\ —_—
MeO—ﬁ
e} OH
Cl
Step C
| |
—FP
|
e} OH
Cl
Step D
| -
_ﬁ NO, - ﬁ NH
OH O OH

[1431] Step A

[1432] By following a similar procedure as that described
in Phosphorous, Sulfur Silicon Relat. Elem.; EN; 61, 12,
1991, 119-129 (the disclosure of which is incorporated
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herein by reference thereto), but instead using 4-chlorophe-
nol, one would obtain the desired compound.

[1433] Step B

[1434] By using a similar procedure as that in Phospho-
rous, Sulfur Silicon Relat. Elem.; EN; 61,12, 1991, 119-129
(the disclosure of which is incorporated herein by reference
thereto), but instead using MeMgBr, the desired compound
could be prepared.

[1435] Step C

[1436] By following a similar procedure as that described
in J. Amer. Chem. Soc., 77, 1955, 6221 (the disclosure of
which is incorporated herein by reference thereto), one
would obtain the desired compound.

[1437] Step D

[1438] By following a similar procedure as that described
inJ.Med. Chem., 27,1984, 654-659 (the disclosure of which
is incorporated herein by reference thereto), one would
obtain the desired compound.

PREPARATIVE EXAMPLE 500.5
[1439]

o) NH,
H %

[1440] By following a similar procedure as that set forth in
J. Org. Chem. 1998, 63, 2824-2828 (the disclosure of which
is incorporated herein by reference thereto), but using
CH,CCMgBr, one could obtain the desired compound.

PREPARATIVE EXAMPLE 500.6

[1442] Step A

[1443] By following the procedure set forth in Preparative
Example 13.1, Step B using 3-methoxythiophene, one could
obtain the desired product.

[1444] Step B

[1445] By using the product from step A and following the
procedure set forth in Preparative Example 13.19, Step E,
the desired compound could be obtained.

[1446] Step C

[1447] By using the product from Step B and following
the procedure set forth in Preparative Example 13.29, Step
D, one could obtain the desired compound.

[1448] Step D

[1449] By using the product from Step C and following
the procedure set forth in Preparative Example 13.3, Step B,
the desired compound could be obtained.

[1450] Step E

[1451] By treating the product from Step D with n-Bul.i at
-78° C. in THF and quenching the resulting anion with CO,
according to standard literature procedure, one could obtain
the desired compound following aqueous acid work up.

[1452] Step F

[1453] By using the product from Step E and the proce-
dure set forth in Prepartive Example 13.19, Step C, one
could obtain the desired compound.

[1454] Step G

[1455] By using the product from step F and following the
procedure set forth in Preparative Example 13.19, Step E,

[1441] the desired compound could be obtained.
S S S
| O,N |
\ Step A \ Step B 0N \ |
O\ O\ HO
l Step C
S S S
Step E
O,N \ | -—P O,N | m O,N |
\ \
COH Br Br
MeO MeO HO
l Step F
S S S
O,N | | 0N | | HoN | |
\ N Step G \ N Step H \ N
MeO 5 HO 5 HO !
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[1456] Step H
[1457] By using the product from Step G and following
the procedure set forth in Preparative Example 2, Step B, the
desired compound could be obtained.

PREPARATIVE EXAMPLE 500.7

[1458]
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uct from Step C above, one would obtain the desired
sulfonamide compound.

[1467] Step E

[1468] If one were to use a similar procedure to that used
in Preparative Example 13.19 Step E, except using the
product from Step D above, one would obtain the desired
compound.

S S~ N S - N S - .
\ | Step A \ | Step B \ |
COH COMe O
HO o J 2
\ \

lStep C

Q S S
O\\\s N 0 N 0
| J< L LA | J<
HzN/ MNJJ\O e %ANJJ\O
o | o }|I
\ i \

l Step E
Q S
N\ N
S\
HoN NH,

[1459] Step A

[1460] If one were to use a similar procedure to that used
in Preparative Example 13.3 Step B, except using the
hydroxy acid from Bioorg. Med. Chem. Lett. 6(9), 1996,
1043 (the disclosure of which is incorporated herein by
reference thereto), one would obtain the desired methoxy
compound.

[1461] Step B

[1462] If one were to use a similar procedure to that used
in Preparative Example 13.19 Step B, except using the
product from Step A above, one would obtain the desired
compound.

[1463] Step C

[1464] If one were to use a similar procedure to that used
in Synth. Commun. 1980, 10, p. 107 (the disclosure of which
is incorporated herein by reference thereto), except using the
product from Step B above and t-butanol, one would obtain
the desired compound.

[1465] Step D

[1466] If one were to use a similar procedure to that used
in Synthesis, 1986, 1031 (the disclosure of which is incor-
porated herein by reference thereto), except using the prod-

PREPARATIVE EXAMPLE 500.8

[1469]
S~
|N O
\ )< Step A
g)\N)I\o —
{0
o\\S //o N
\T/ M o J< Step B
O N)]\O
o
O, O
~ N
Y \
HO NH,
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[1470] Step A

[1471] If one were to treat the product from Step C of
Example 1125 with BuLi (2.2 eq.) in THF followed by
quenching of the reaction mixture with N,N,-dimethylsul-
famoyl chloride (1.1 eq.) then one would obtain

[1472] Step B

[1473] 1If one were to use the product of Step A above and
follow Step E of Preparative Example 500.7, then one would
obtain the title compound.

PREPARATIVE EXAMPLE 500.9

[1474]
e}
S o§! S
\ | Step A Cl/ \ | Step B
O O
\ \
I I
O§/5| S | Step E O§/5| S |
-—
—N \ —N \
\ Br \ Br
O\ HO
l Step E
e} e}
O*! s Ph O*!
N/ \ | )\ Step G N/
— —_—
\ N ey - \
e} HO

[1475] Step A

[1476] To a solution of 3-methoxythiophene (3 g) in
dichloromethane (175 mL) at —78° C. was added chlorosul-
fonic acid (8.5 mL) dropwise. The mixture was stirred for 15
min at -78° C. and 1.5 h at room temp. Afterwards, the
mixture was poured carefully into crushed ice, and extracted
with dichloromethane. The extracts were washed with brine,
dried over magnesium sulfate, filtered through a 1-in silica
gel pad. The filtrate was concentrated in vacuo to give the
desired compound (4.2 g).

[1477] Step B

[1478] The product from Step A above (4.5 g) was dis-
solved in dichloromethane (140 mL) and added with tri-
ethylamine (8.8 mL) followed by diethyl amine in THF (2M,

21 mL). The resulting mixture was stirred at room tempera-
ture overnight. The mixture 15 was washed with brine and
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saturated bicarbonate (aq) and brine again, dried over
sodium sulfate, filtered through a 1-in silica gel pad. The
filtrate was concentrated in vacuo to give the desired com-
pound (4.4 g).

[1479] Step C

[1480] The product from Step B above (4.3 g) was dis-
solved in dichloromethane (125 mL) and cooled in a -78° C.
bath. A solution of boron tribromide (1.0 M in dichlo-
romethane, 24.3 mL) was added. The mixture was stirred for
4 h while the temperature was increased slowly from -78°
C. to 10° C. H,O was added, the two layers were separated,
and the aqueous layer was extracted with dichloro-methane.

@]
BN
5

NH,

The combined organic layer and extracts were wahed with
brine, dried over magnesium sulfate, filtered, and concen-
trated in vacuo to give 3.96 g of the desired hydroxy-
compound.

[1481] Step D

[1482] The product from step C. above (3.96 g) was
dissolved in 125 mL of dichloromethane, and added with
potassium carbonate (6.6 g) followed by bromine (2 mL).
The mixture was stirred for 5 h at room temperature,
quenched with 100 mL of H,O. The aqueous mixture was
addjusted to pH~5 using a 0.5N hydrogen chloride aqueous
solution, and extracted with dichloromethane. The extracts
were washed with brine, dried over sodium sulfate, and
filtered through a celite pad. The filtrate was concentrated in
vacuo to afford 4.2 g of the desired bromo-compound.
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[1483] Step E

[1484] The product from Step D (4.2 g) was dissolved in
100 mL of acetone and added with potassium carbonate (10
) followed by iodomethane (9 mL). The mixture was heated
to reflux and continued for 3.5 h. After cooled to room
temperature, the mixture was filtered through a Celite pad.
The filtrate was concentrated in vacuo to a dark brown
residue, which was purified by flash column chromatogra-
phy eluting with dichloromethane-hexanes (1:1, v/v) to give
2.7 g of the desired product.

[1485] Step F

[1486] The product from step E (2.7 g) was converted to
the desired imine compound (3 g), following the similar
procedure to that of Preparative Example 13.19 step D.

[1487] Step G

[1488] The imine product from step F (3 g) was dissolved
in 80 mL of dichloromethane and cooled in a =78° C. bath.
A solution of boron tribromide (1.0 M in dichloromethane,
9.2 mL) was added dropwise. The mixture was stirred for
4.25 h from -78° C. to 5° C. H,0O (50 mL) was added, and
the layers were separated. The aqueous layer was extracted
with dichloromethane. The organic layer and extracts were
combined, washed with brine, and concentrated to an oily
residue. The residue was dissolved in 80 mL of methanol,
stirred with sodium acetate (1.5 g) and hydroxyamine hydro-
chloride (0.95 g) at room temperature for 2 h. The mixture
was poured into an aqueous mixture of sodium hydroxide
(1.0 M aq, 50 mL) and ether (100 mL). The two layers were
separated. The aqueous layer was washed with ether three
times. The combined ether washings were re-extracted with
H,O once. The aqueous layers were combined, washed once
with dichloromethane, adjusted to pH~6 using

[1489] 3.0 M and 0.5 M hydrogen chloride aqueous
solutions, and extracted with dichloromethane. The
organic extracts were combined, washed with brine,
dried over sodium sulfate, and concentrated in vacuo
to give 1.2 g of desired amine compound.

PREPARATIVE EXAMPLE 600
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[1491] Step A

[1492] Following the procedure set forth in Preparative
Example 13.19 Step D, the imine was prepared from the
known bromoester (1.0 g) to yield 1.1 g (79%) as a yellow
solid.

[1493] Step B

[1494] The product of Step A (0.6 g) was reacted follow-
ing the procedure set forth in Preparative Example 13.19
Step E to give the amine product 0.19 g (64%).

[1495] Step C

[1496] The product of Step B (1.0 g) was reacted follow-
ing the procedure set forth in Preparative Example 13.19
Step B to give the acid as yellow solid 0.9 g (94%).

[1497] Step D

[1498] The product of Step C (0.35 g) was reacted fol-
lowing the procedure set forth in Preparative Example 13.19
Step E to give the amino acid as yellow solid 0.167 g (93%).

PREPARATIVE EXAMPLE 601

[1499]
/@ * Me0” N mel
e
© ¢}
1
/ \ Step B / \
O O .
¢} aOH

[1500] Step A

[1501] To a solution of 2-methyl furan (1.72 g) in ether
was added BuLi (8.38 mL) at —=78° C. and stirred at room

[1490] temperature for half an hour. The reaction mixture again
@ SN )
EtO N Step A R0 N /I\ StepB_ g N
Br N Ph NH;
O MeO O MeO o HO
J Step C
SN )
HO . Step D HO
N N ph N NI,
O  MeO O MeO
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cooled to —=78° C. and quenched with cyclopropyl amide 1
and stirred for two hours at —=78° C. and slowly warmed to
room temperature. The reaction mixture stirred for three
hours at room temperature and quenched with the addition
of saturated ammonium chloride solution. The mixture was
taken to a separatory funnel, washed with water, brine and
dried over anhydrous sodium sulfate. Filtration and removal
of solvent afforded the crude ketone, which was purified by
using column chromatography to afford the ketone 3.0 g
(87%) as a pale yellow oil.

[1502] Step B

[1503] To a solution of ketone (1.0 g) from Step A above
in THF (5.0 mL) at 0° C. was added R-methyl oxazoboro-
lidine (1.2M1, 1M in toluene) dropwise followed by addition
of a solution of borane complexed with dimethyl sulfide
(1.85 mL, 2M in THF). The reaction mixture was stirred for
30 minutes at 0° C. and than at room temperature for one
hour. The reaction mixture was cooled to 0° C. and MeOH
was added carefully. The mixture was stirred for 20 minutes
and was concentrated under reduced pressure. The residue
was extracted with ether, washed with water, 1M HCI (10
mL), saturated sodium bicarbonate (10.0 mL) water and
brine. The organic layer was dried over anhydrous sodium
sulfate, filtered and removal of solvent afforded the crude
alcohol which was purified by silica gel chromatography to
afford the pure alcohol 0.91 g (91%) as yellow oil.

PREPARATIVE EXAMPLE 601.A
[1504]

Step A
/ \ + N —p>
/O Me0”
O
O

/

Step B
—

OH

[1505] Step A

[1506] If one were to follow the procedure set forth in
Preparative Example 601, but using the cyclopentylamide
instead of the cyclopropylamide (prepared according to
standard procedures), then one would obtain the desired
alcohol.

[1507] Step B

[1508] 1If one were to follow the procedure set forth in
Preparative Example 13.25, but instead using the alcohol
from Step A above, then one would obtain the title amine.

PREPARATIVE EXAMPLE 601.B
[1509]

Step A
/ \ + N 2pAl
/% Me O/
O
O

/

O

Step B
—

OH

[1510] Step A

[1511] If one were to follow the procedure set forth in
Preparative Example 601.A, but using 4-isopropylfuran
instead of 5-methylfuran, then one would obtain the desired
alcohol.

[1512] Step B If one were to follow the procedure set forth
in Preparative Example 13.25, but instead using the alcohol
from Step A above, then one would obtain the title amine.

PREPARATIVE EXAMPLE 602
[1513]

Step A
—_—

[1514] Step A

[1515] Anequimolar mixture of 2-methylfuran (1.0 g) and
anhydride (2.6 g) was mixed with SnCl, (0.05 mL) and
heated at 100° C. for 3 hours. After cooling the reaction
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mixture, water (10 mL) was added, followed by saturated
sodium carbonate solution until it becomes alkaline. The
reaction mixture was extracted with ether several times and
the combined ether layer was washed with water, brine and
dried over anhydrous sodium sulfate. Filtration and removal
of solvent afforded the crude ketone, which was purified by
using silica gel chromatography to afford the ketone 0.9 g
(43%) as a yellow oil.

[1516] Step B

[1517] The title alcohol was obtained following a similar
procedure set forth in the Preparative Example 601.

PREPARATIVE EXAMPLE 603
[1518]

-continued

[1519] To a solution of 5-methyl furan-2-aldehyde (1.0 g)
and 3-bromo-3,3-difluoropropene (2.24 g) in DMF (30 mL)
was added indium powder (1.66 g) and lithium iodide (50.0
mg). The reaction mixture was stirred over night, diluted
with water and extracted with ether. The ether layer was
washed with water, brine and purified by silica gel chroma-
tography to afford the pure alcohol 2.8 g (92%).

PREPARATIVE EXAMPLES 603A AND 603D

[1520] If one were to follow the procedure of Preparative
Example 64, using the aldehydes, amino alcohols and orga-
nolithiums in the Table below, then the optically pure amine
Products in the Table below would be obtained.

Prep. Amino
Ex. Aldehyde Alcohol Organolithium Product
603A 0 iPrLi ~_"
—/
H o) — :
O
7 H,N OH /
(see Preparative
Example 1004B)
603B [e] / tBuLi \V
O 2 =
H % H
\ / ./ \ ~°
Hy OH HoN
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-continued
Prep. Amino
Ex. Aldehyde Alcohol Organolithium Product
603C [e) / tBuLi \I/
o :
R N VAR ¢’
HyN OH HoN \ /
\N
\ \N\
603D [e) / tBuLi \I/
H 0 H

j ‘“\\\\

Yy H,N OH HoN / o)
Vi
(see Preparative
Example 1004B)
PREPARATIVE EXAMPLES 604-611
-continued
[1521] Following a similar procedure set forth in Prepara- continue
tive Examples 13.25 or 601 the following Alcohols were
Prep
prepared. . )
Ex Furan Electrophile Alcohol Yield
Prep 607 82%
Ex Furan Electrophile Alcohol Yield /
/ 3
604 /@ CHO 86% 0 OMe
o HO 0
0 > /
HO

608 F E 60%
605 F 69% / \ )\
/ \ COOFt
)\ o) HO o}
o COOEt
HO

/<zo‘ /
[
go

HO O

606 %7 y 84% 609 . . 5%
? § N )\—\/
/ \ 4 NoMe / \ /kcoom
o HO / 0 o
Va
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-continued -continued
Prep Ex ALCOHOL AMINE % YIELD
Prep
Ex Furan Electrophile Alcohol Yield 624 g F / gF 82
610 82%
/@ ) Q
o /
6] A
625 F F 45
611 / \ OHC\/CF3 CF; 89% S
HO O HoN [e)
o HO 0 / /
/ 7/ /
/
626 :] 57
PREPARATIVE EXAMPLES 620-631 N
HO H,N 0
[1522] Following a similar procedure to that set forth in / /
Preparative Example 13.25 the following Amines were e 7
prepared from the corresponding Alcohols.
627 j 58
Prep Ex ALCOHOL AMINE % YIELD HO / HN / o
620 CF; CF; 28 7 7
HO / 0 H,N / 0
V Va 628 P 54
F\I_
621 58 S
H,N / 0
HO / o) H,N / 0 Y
A 7 629 B F 53
622 \ , 69 s‘l_
S HO / HoN / 0
HO / 0 H,N / 0 P P
F Y
623 :] 81 630 F F 50
HO / 0 HO / 0 HO / H,N / 0
Y V S V
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-continued
Prep Ex ALCOHOL AMINE % YIELD
631 FF 82%
HoN / o}
Va
PREPARATIVE EXAMPLE 1001
[1523]

Step A
—_—
FyC OMe F3C OMe

COH cocl
Br NO, Br
Step E
——————
F;C OH F5C
CONMe, CONMe,
NH,
Step F
HBr
FyC OH

CONMe,

[1524] Step A

[1525] Oxalyl chloride (3 mL, 34.27 mmol) was added
dropwise to a mixture of 2-methoxy-6-(trifluoromethyl)ben-
zoic acid (1.5 g, 6.81 mmol) (prepared according to known
method, see: EP0897904B1), N,N-dimethylformamide (0.3
mL), and dichloromethane (40 mL) with stirring at rt. The
reaction mixture was stirred overnight. Evaporation of sol-
vent and excess oxalyl chloride and drying under vacuum
afforded 2-methoxy-6-(trifluoromethyl)benzoyl chloride as
a solid, which was used without purification.

[1526] Step B

[1527] A solution of 2-methoxy-6-(trifluoromethyl)ben-
zoyl chloride (ca. 6.81 mmol) from Step A above in dichlo-
romethane (20 mL) was added dropwise to a mixture of
4-(dimethylamino)pyridine (42 mg, 0.34 mmol), triethy-
lamine (2.8 mL, 20.09 mmol), and 2 M dimethylamine
solution in tetrahydrofuran (7 mL, 14 mmol), and dichlo-
romethane (30 mL) with stirring at rt. The reaction mixture
was stirred overnight. A mixture of dichloromethane and
water was added. The organic phase was separated, washed

with 1N HCI solution, water, and saturated sodium bicar-
bonate solution and concentrated. The residue was purified
by column chromatography (ethyl acetate:hexanes, 3:1 v/v)
to give the product as a white solid (1.24 g, 74% over two
steps).

[1528] Step C

[1529] A mixture of the amide from Step B above (1.8 g,
7.28 mmol), carbon tetrachloride (25 mL), and iron powder
(305 mg, 5.46 mmol) was cooled to 0° C. Bromine (0.94
mL, 18.34 mmol) was added dropwise with stirring. After
addition, the mixture was stirred at rt for 1 h and at 50° C.
for 3 h. The mixture was cooled to rt, diluted with dichlo-
romethane, and slowly poured to a cold 10% NaHSO,
solution. After stirring at rt for 0.5 h, the organic layer was
separated and concentrated to give the product as a white
solid (2.26 g, 95%).

Step B
—_—
FyC OMe

CONMe,

Step C

NO, Br

Step D
——————

OMe FyC OMe

CONMe,

[1530] Step D

[1531] Concentrated sulfuric acid (10 mL) was added
dropwise to a flask charged with the bromide from Step C
above (600 mg, 1.84 mmol) at 0° C. with stirring. A mixture
of nitric acid (0.2 mL, 4.76 mmol) and concentrated sulfuric
acid (0.3 mL) was then added dropwise. After addition, the
mixture was stirred at rt for 3 h. The mixture was added to
ice-water, neutralized with 15% NaOH solution to pH 7, and
extracted with dichloromethane. The organic layer was
concentrated to give the product as a white solid (621 mg,
91%). mp 92° C., m/e 371 (MH™).

[1532] Step E

[1533] A solution of the compound from Step D above
(1.2 g, 3.23 mmol) in dichloromethane (50 mL) was cooled
to =75 ° C. 1 M BBr; solution in dichloromethane (7.5 mL,
7.5 mmol) was added dropwise with stirring. The mixture
was stirred at —75° C. for 2 h. The mixture was added to
ice-water. After stirring at rt for 0.5 h, the mixture was
extracted with dichloromethane. The organic was concen-
trated and the residue was purified by column chromatog-
raphy (dichloromethane-methanol, 9:1 v/v) to give the prod-
uct as a yellow solid (1.05 g, 91%). m/e 357 (MH™).
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[1534] Step F

[1535] A mixture of the compound from Step E above
(1.08 g, 3.02 mmol), methanol (30 mL), and 10% Pd—C
(250 mg) was subjected to hydrogenation at 50 psi at 1t for
6 h. The mixture was filtered through a layer of Celite. The
filtrate was concentrated to give the title compound as a pale
yellow solid (930 mg, 96%). mp 132° C., m/e 249.

PREPARATIVE EXAMPLE 1002
[1536]

Sep. 23, 2004

S S S
| Step A | Step B |
/ / ' /
Br
HO Ph Ph
O
| S S Step C
/ H Step D W
Ph Ph

[1537] Step A

[1538] To acooled (-70° C.) etherial (45 mL dry) solution
of 3-bromothiophene (3.8 mL) was added BuLi (30 mL of
1.6M in hexane) dropwise, and the mixture was stirred at
-70° C. for 20 min. Acetophenone (4.6 mL) in ether (6 mL)
was added dropwise with stirring at -70° C. After 3 hrs, the
mixture was warmed to RT and sat. NH,ClI (aq) was added
and the mixture was extracted with ether. The organic phase
was dried (Na,SO,) and concentrated in vacuo to give the
title compound which was used in Step B without further
purification.

[1539] Step B

[1540] The crude product from Step A above was stirred
with oxalic acid (0.375 g) at 70° C. under reduced pressure
for 3 hr, then cooled to RT and extracted with ether. The
organic phase was dried (Na,SO,) and concentrated in
vacuo to give the product as a pale yellow liquid (5.7 g, 78%
for Steps A-B).

MeO,C

O,

L 1)

o) 0
Step D | | j
A P VAN
o)

[1541] Step C

[1542] To the product from Step B above (4.2 g) diluted
with dichloromethane (30 mL) and containing triethylsilane
(6 mL) was added TFA (3 mL) in dichloromethane (7.5 mL).
After stirring at RT for 10 min, the mixture was concentrated
in vacuo to give the product as a colorless liquid (4.61 g,
80%).

[1543] Step D

[1544] To an etherial (3.5 mL dry) solution of the
thiophene product (1.5 g) from Step C above was added
BuLi (3.2 mL of 2.5M), and the mixture was heated at reflux
for 15 min, cooled to RT, and DMF (0.8 mL) in ether (3.5
mL) was added dropwise. After stirring for 30 min, sat.
NH,CI (aq) was added and the mixture was extracted with
ether. The organic phase was dried (Na,SO,) and concen-
trated in vacuo to give the title compound (1.71 g, 98%).

PREPARATIVE EXAMPLE 1003
[1545]

TpAd e YL e Y

MeO,C

HO,C

Step C
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[1546] Step A

[1547] The aldehyde (0.50 g) was combined with ethylene
glycol (1 mL), benzene (40 mL) and pTSA monohydrate (30
mg) and stirred at reflux for 20 hr. Cool to room temperature,
add EtOAc and sat. NaHCO; (aq) solution, separate the
organic phase, concentrate in vacuo, and purify by silica gel
chromatography (EtOAc-Hex, 1:4) to give a colorless liquid
(60 mg)

[1548] Step B

[1549] The product from Step A above (0.607 g) was
stirred at 45° C. overnight with 1N NaOH (aq), then cooled
to room temperature, acidified with 3N HCl and extracted
with EtOAc. Washing with brine and concentration in vacuo
gave a solid (5.0 g).

[1550] Step C

[1551] Following a similar procedure as that used in
Preparative Example 1, except using the product from Step
B above and dimethylamine in THF (2M), the product was
obtained (1.21 g crude).

[1552] Step D

[1553] The product from Step C above was dissolved in
THF and stirred with 0.3N HCl (aq) and stirred at RT for 4
hr. Concentration in vacuo gave a pale yellow oil (1.1 g,
67%).

PREPARATIVE EXAMPLE 1004

[1554]
O,
| / COH Step A
MeO
le) OH
Step B
L/ T
MeO'
[e) O
MeO H

[1555] Step A

[1556] To a cooled (-78° C.) solution of methoxybenzo-
furan-2-carboxylic acid (1 g) was added DIBAL (30 mL, 1M
in THF). After stirring for 20 min, the mixture was warmed
to RT and stirred for 4 hr, then poured into sat. NH,Cl (aq)
(35 mL). After stirring at RT for 20 min, 6M HCl (aq) was
added and the mixture was extracted with EtOAc, the
organic phase dried and then concentrated in vacuo. Purifi-
cation by silica gel chromatography (EtOAc-hexane, 3:7)
afforded the alcohol as a solid (0.4 g, 97%).

[1557] Step B

[1558] A mixture of the product from Step A above (0.9 g),
EtOAc (50 mL) and MnO2 (5.2 g) was stirred at RT for 22
h, then filtered and concentrated in vacuo. The solid was
redissolved in EtOAc (50 mL), MnO2 (5.2 g) was added and
the mixture was stirred for 4 additional hrs. Filtration,

concentration and silica gel purification (EtOAc-Hexane,
1:3) gave the title compound as a solid (0.60 g, 67%).

PREPARATIVE EXAMPLE 1004A
[1559]

O NO, Step A
—_—

\ /
HﬁOM
Hom SipD _ H

[1560] Step A

[1561] To astirred solution of potassium t-butoxide (2.5 g)
in HMPA (20 ml) was added 2-nitropropane (2 ml) drop-
wise. After 5 min, a solution of methyl-5-nitro-2-furoate (3.2
2) in HMPA (8 ml) was added to the mixture and stirred for
16 hr. Water was added and the aqueous mixture was
extracted with EtOAc. The EtOAc layer was washed with
water, dried with MgSO,, filtered and concentrated in vacuo.
The crude material was purified by flash column chroma-
tography (Hex/EtOAc, 6:1) to yield 3.6 g of product (90%).

[1562] Step B

[1563] To a solution of product from Step A (3.6 g) in
toluene (16 ml) was added tributyltin hydride (5.4 ml)
followed by AIBN (555 mg). The mixture was heated to 85°
C. for 3.5 hr. After cooling, the mixture was separated by
flash column chromatography (Hex/EtOAc, 7:1) to afford
2.06 g of product (73%).

[1564] Step C

[1565] To a solution of product from Step B (2.05 g) in
THF (60 ml) at 0° C. was added a solution of LAH (1M in
ether, 12.8 ml). The reaction was stirred at room temperature
for 30 min. Water and 1M NaOH was added until a pre-
cipitate formed, diluted with EtOAc, stirred for 30 min and
then filtered through a celite pad. The organic filtrate was
concentrated in vacuo to give 1.56 g of product (93%).

H;CO
Step C
—

e}

(0]

\ /
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[1566] Step D

[1567] To a solution of product from Step C (2.15 g) in
CH,Cl, (100 ml) was added Dess-Martin oxidant (7.26 g) in
CH,Cl, (45 ml) and stirred for 30 min. The mixture was
diluted with ether (200 ml). The organic layer was washed
with 1IN NaOH, water and brine, dried with MgSO,, filtered
and concentrated in vacuo to give oil and solid. The material
was extracted with ether and filtered. Some solid crystallized
out from the filtrate, filtered again, and the filtrate was
concentrated in vacuo to give 2.19 g of product.

PREPARATIVE EXAMPLE 1004B
[1568]

O Br Step A
—_—

HO \

——

Step B
—

Step C
—_—

Step D
—_—

Step E

—_—
O

Eto)l\%
HO/\%
HO/\%

O

oY

[1569] Step A

[1570] To a suspension of 5-bromo-2-furoic acid (15 g) in
CH,CL, (275 ml) at room temperature was added oxalyl
chloride (6.9 ml) followed by a catalytic amount of N,N'-
dimethylformamide ((0.3 ml). The mixture was stirred for 1
hr, whereupon, EtOH (20 ml) and TEA (22 ml) were added
and then let stir overnight. The mixture was concentrated in
vacuo and extracted with hexanes and hexanes/CH,Cl,. The
extracts were concentrated in vacuo to give an oil (17.2 g,
93%).

Sep. 23, 2004

[1571] Step B

[1572] The product from Step A (17.2 g), aluminum
trichloride (19.52 g) and carbon disulfide (150 ml) were
combined in a flask. A solution of n-octadecyl bromide (24.4
g) in carbondisulfide (50 ml) was added dropwise over 45
min. The reaction was stirred for 2.5 hr, whereupon, 300 ml
of crushed ice and water were added. The layers were
separated and the organic layer was washed with saturated
sodium bicarbonate, water, and brine. The organic layer was
dried with Na,SO, and concentrated in vacuo. The crude
material was purified by flash column chromatography (hex-
anes/CH,Cl,, 3:1) to yield 7.91 g of product (37%).

[1573] Step C

[1574] To the product from step B (7.9 g) in THF (140 ml)
at =10° C. was added a solution of LAH (1M in THF, 28.5
ml). The solution was stirred for 2.5 hrs at 15° C. Water and
1M NaOH were added carefully to the mixture, followed by
EtOAc and let stir for 1.5 hr. The reaction was filtered
through a silica pad and the filtrate was concentrated in
vacuo to yield 6.48 g of crude product (100%).

[1575] Step D

[1576] The product from Step C (6.32 g) was dissolved in
THF (140 ml) and cooled to =78° C. A solution of t-BuLi
(2.5M in hexanes, 22 ml) was added dropwise and let stir for
15 min. An excess of water (70 ml) was then added and let
the reaction stir another hour. CH,Cl, (300 ml) and brine (50
ml) were added and the layers were separated. The organic
layer was dried with Na,SO, and concentrated in vacuo to
give 5.33 g of crude product.

[1577] Step E

[1578] To a solution of the product from Step D (5.33 g)
in CH,Cl, (100 ml) was added a solution of Dess-Martin
periodinane in CH,Cl, (15 wt %, 12.6 g). The mixture was
stirred for 1.5 hr and then diluted with ether (400 ml) and
washed with 1IN NaOH, water and brine. The organic layer
was dried with Na,SO, and filtered through a magnesium
sulfate/silica pad. The filtrate was concentrated in vacuo and
purified via flash column chromatography (hex/EtOAc,
50:1, 25:1) to yield 3.06 g of an oil (74%).

PREPARATIVE EXAMPLE 1005
[1579]

O,

| / COH

O,

W,

Step A
—_—

Cl

Step B
—_—

Cl

W,

[1580] Following a similar procedure as that described in
Preparative Example 1004, except using 5-chlorobenzofu-
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ran-2-carboxylic acid (1.5 g), the title compound was
obtained (solid, 0.31 g, 24%).

PREPARATIVE EXAMPLE 1006

[1581]
)\
Step A
Clo,S N
MeO
s \ s
Step B \
—_—
PhO,S N PhO,S N NH,
MeO HO

[1582] Step A

[1583] The sulfonyl chloride from Preparative Example
13.29 Step A (1.5 g) was stirred with AICI3 and benzene for
15 min at 20° C. Treatment with NaOH, extraction with
Et,O, concentration in vacuo, and purification by column
chromatography (silica, hexane-EtOAc, 5:2) gave the phe-
nylsulfone (1.5 g, 84%, MH"=255).

[1584] Step B

[1585] Following similar procedures as those used in
Preparative Example 13.29 Steps C-G, except using the
sulfone from Step A above, the title compound was prepared
(0.04 g, 27%, MH*=256).

PREPARATIVE EXAMPLE 1030

\O/ L
3

[1586]

\O/ .
8-

(0]

O

oY

()

[1587] Step A

[1588] The product of Preparative Example 34.18 Step B
(2 g, 8 mmol) was stirred with morpholine (0.9 mL, 10.29
mmol) and K,CO; (2.2 g, 15.9 mmol) in 50 mL of acetone
at RT to obtain the morpholinobutylfuran derivative (1.22 g,
73%).

[1589] Step B

[1590] Following a similar procedure as that in Prepara-
tive Example 34.18 Step D, but using the product (1.2 g)
from Step A above, the title aldehyde was prepared (0.9 g,
66%, 1:0.7 regioisomeric mixture).

PREPARATIVE EXAMPLE 1030-A
[1591]

[1592] Following a similar procedure as that in Prepara-
tive Example 1030 Steps A-B, but using N-methylpiperazine
instead of morpholine, the title aldehyde could be prepared.
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A

[1593]

O.

\ /

2

[1594] Following a similar procedure as in Preparative
Example 1030 Steps A-B, but using N,N-dimethylamine
instead of morpholine, the title aldehyde could be prepared.
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PREPARATIVE EXAMPLE 1031
[1595]
O
Br
(D tert-BuLi  H \
(2) DMF
O O

[1596] A solution of 5-bromobenzofuran (950 mg, 4.82
mmol) in anhydrous ether (12 mL) was cooled to =78° C. 1.7
M tert-BuLi solution in pentane (6 ml, 10.2 mmol) was
added dropwise under argon. After addition, the mixture was
stirred at —78° C. for 20 min, followed by addition of a
mixture of DMF (0.8 mL) and ether (1 mL). The mixture
was allowed to warm to rt and stirred for 0.5 h. Ethyl acetate
was added. The mixture was poured to saturated ammonium
chloride solution. The organic layer was separated and
concentrated. The residue was purified by column chroma-
tography (ethyl acetate-hexanes, 1:5 v/v) to give the title
compound as a pale yellow solid (490 mg, 70%).

PREPARATIVE EXAMPLES 1040-1054

[1597] Following the procedure set forth in Preparative
Example 64 but using the commercially available (or pre-
pared) aldehyde, aminoalcohols, and organolithium reagents
in the Table below, the optically pure amine products in the
Table below were obtained.

Prep. Amino Organo- 1. Yield (%)
Ex. Aldehyde Alcohol lithium Product 2. M+ Dt
1040 [e) EtLi 1. 24%
/ 5/ 2.267
o %
o - O
\ / /~ \ HN
HN OH \ /
N
(\ N
O
O
1041 [e) EtLi 1. 94%
;/ 2.176

j “““\k

(m/e)

HN OH /
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Prep. Amino Organo- 1. Yield (%)
Ex. Aldehyde Alcohol lithium Product 2. M+ 1)
1042 0 / EtLi E/ % g;;/a
2 : -
. s ", : . M - 16)
| / / \ HN
HN OH | /
Ph
Ph'
1043 o / i-PrLi ~_ 1. 60%
% H [2M1§116]
H ° * : o,
| / / \ HN
HN OH | /
1044 e} / EtLi E/ % Zgz/g
% H -
- ¢} %, : o M - 16)
| / / \ HN
HN OH | /
CON(Me),
CON(Me),
1045 EtLi 1. 33%
i / ' =/ 2. 1650
2 z NH2]"
u o ., [M-NH2]
/ \ 0,
| Vi HN oH N |
’ /
1046 EtLi 1. 31
It / ' 5/ 2.179
Z H _ +
° fo) ’ : o [M-NH2]
/ \ HN

jan
)

Z
O
jae

1047

1048

{ /
1) t-BuLi 1.31%
// \I/ 2. 188

. o) %, 5
| / “ HoN OH HoN | R a
/
0
0

tBuLi 1. 10%
\I/ 2. 154
% =



US 2004/0186142 A1l
217
-continued
Prep. Amino Organo- 1. Yield (%)
Ex. Aldehyde Alcohol lithium Product 2. M+ 1)
1049 [e] EtLi 1. 73%
/ ;/ 2.137
Z = 30
o %, : [M-NH2]
H y O,
| / / \ HN

N OH

1051 o / t-BuLi
0 / \
)< p N OH
(0) F
1054 o / t-BuLi
3
H Q /—\

\L 1. 17%
H,N
o

e

(0) F
1. 79%
2. 151

: M - 16)
H,N (¢]

PREPARATIVE EXAMPLES 1100-1126

[1598] Following the procedure set forth in Preparative
Example 34 but using the commercially available aldehydes
and Grignard/Organolithium reagents listed in the Table

below, the amine products were obtained.

Organo-
Prep. metallic 1 .Yield (%)
Ex. Aldehyde Reagent Product 2. M+ 1)
1100 [e] t-BuLi 1. 83%
2.190
M - 16)
H
HoN
NMez
1101 [e] t-BuLi 1. 46%
2.204
. A\
HoN
s : N\

@)
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Organo-

Prep. metallic 1 .Yield (%)
Ex. Aldehyde Reagent Product 2. M+ 1)

1102 [e) OMe t-BuLi 1. 48%

2.194

OMe
H
HN
1103 [e] t-BuLi 1. 51%
2.194
H
HoN
OMe
OMe
1104 [e) t-BuLi 1. 12%
2.238
O
H
O,
HoN
Cl
Cl
1105 [e) t-BuLi 1. 39%
2.234
O
H
O,
HN
OMe
OMe

1106 fe) t-BuLi 1. 44%

2. 194 (m/e)

g
o

OMe

Hy)

OMe



US 2004/0186142 A1l

-continued
Organo-
Prep. metallic 1 .Yield (%)
Ex. Aldehyde Reagent Product 2. M+ 1)
1107 fe) t-BuLi 1. 57%
2. 150
/ M + 16)
H N /
/ Y HoN / N
1108 [e) t-BuLi 1. 31%
2.224
OMe
H
OMe
HoN
OMe
OMe
1109 [e) t-BuLi 1. 11%
2.224
H
O\ HN
o O
O
1110 o) t-BuLi 1. 57%
2.224
H
HN
O
| 0
N |
O\
1111 [¢) t-BuLi 1.21%
2.224
H
O\ HN
O
O\
O\
1112 1. 58%
2.190

c-Pentyl-Li
HoN
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Organo-
Prep. metallic 1 .Yield (%)
Ex. Aldehyde Reagent Product 2. M+ 1)
1113 [e) t-BuLi 1. 20%
2.248
OCF,
H
OCF,
HoN
1114 [e) t-BuLi 1. 24%
2.232
CF,
H
CF,
HoN
1115 [e) EtLi 1. 32%
2.177
o (M - NH2)
a O
HoN
O
O
1116 [e) t-BuLi 1. 26%
2.205
o (M - NH2)
H
O
HN
O
O
1117 [e) t-BuLi 1. 50%
2.190
(M - NH2)
H
HN
/
N
/
N
1118 [¢) t-BuLi 1. 29%
2. 200
H
HN
F
F
F
F
1119 O t-BuLi 1. 28%
2.232

Cl

Q)L

Cl

HN
al

Cl
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Organo-
Prep. metallic 1 .Yield (%)
Ex. Aldehyde Reagent Product 2. M+ 1)
1120

1121

1122

1123

1124

1125

b Y
\

H

,
oo

°~

t-BuLi 1. 76%
2.224
N

A\
t-BuLi 1. 40%
2. 206
LN
O
t-BuLi 1. 38%
2.236
H,N

t-BuLi 1. 70%
2.192
H,N
t-BuLi 1. 81%
2. 204
HN

t-BuLi 33%

HN

[¢]
O,
| / Br
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Organo-
Prep. metallic 1 .Yield (%)
Ex. Aldehyde Reagent Product 2. M+ 1)
1126 0 t-BuLi 50%
o
H
W, g
HoN |
Br /
Br
PREPARATIVE EXAMPLES 1200A-1203A
[1599] Following the procedure set forth in Preparative
Example 13.29 but using the commercially available
amines, the hydroxyaminothiophene products listed in the
Table below were obtained.
Prep. 1. Yield (%)
Ex. Amine Product 2. M+ D)*
1200A o 0 S 1.3%
2.342
N/ o\! \ |
< > /
N NH,
N { > OH
N:< N
N N=—
<\ / =
N
\ 7
1201A O/w O/w 1. 41%
2. 265
k/N\ k/N\ S
H S
o¢| _@
0 NH,
1202A / / 1.17%
\/N\ \/N\ S 2.237
H S
o | \ |
0 NH,
HO
1203A 1.1%
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PREPARATIVE EXAMPLE 1300
[1600]
Ph
H
\— N s —_— \— N/ s
x| =]
oZ 2\ \ oZ \
6] NH, 0 NH,
HO HO

[1601] The title compound from Preparative Example
13.32(0.35 g) was treated with concentrated sulfuric acid (3
mL) for 6 hrs, then poured on ice, and the pH adjusted to 4
with NaOH. Extraction with EtOAc, and drying of the
organic phase over Na,SO, gave the title compound (159
mg, 64%, MH*=223).

PREPARATIVE EXAMPLE 1301

[1602]
e}
H | O, Step A
F v
Step B 5
0, - 0,
HO HoN |

[1603] Step A

[1604] Following the procedure set forth in Preparative
Example 605 but using the commercially available fluor-
oisopropylester, the alcohol product was obtained (1.2 g,
84%, M-OH=155).

[1605] Step B

[1606] Following the procedure set forth in Preparative
Example 625 but using the alcohol from Step A above, the
amine product was obtained (350 mg, 35%, M-NH2=155).

PREPARATIVE EXAMPLE 1302

[1607]
NO, NO,
OMe OMe
Step A /_
- N
Cl SO,Cl Cl S \
A
o O
Step B
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NI, NO,
OH OH
Step C —_—
N N
7~ Cl S/
N N
o o

[1608] Step A

[1609] Following a similar procedure as that used in
Preparative Example 13.29 Step B, except using the com-
mercially available arylsulfonylchloride (0.15 g) and diethy-
lamine (2.2 eq), the dimethylsulfonamide was obtained
(0.12 g, 71%, MH*=323).
[1610] Step B
[1611] Following a similar procedure as that used in
Preparative Example 13.29 Step C, except using the product
from Step A above (0.12 g), the phenol was obtained (0.112
g, 98%).
[1612] Step C
[1613] Following a similar procedure as that used in
Preparative Example 10.55 Step C, except using the product
from Step B above (0.112 g), the title compound was
obtained (0.1 g, 99%, MH"=245).

PREPARATIVE EXAMPLE 1303
[1614]

NO, NH,

N

7
VAN
o o

cl S0,Cl

[1615] Following a similar procedure as that used in
Preparative Example 1302 Steps A-C, except using piperi-
dine in Step A (0.078 g) instead of diethylamine, the title
compound was obtained (0.070 g, 35%, MH*=257).

PREPARATIVE EXAMPLE 1304

[1616]
NO; NH,
OMe OH
N
al S0,Cl s\
VAN
g o

[1617] Following a similar procedure as that used in
Preparative Example 1302 Steps A-C, except using dim-
ethylamine (2M in THF) in Step A instead of diethylamine,
the title compound was obtained (1.92 g, 72%, MH*=217).
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PREPARATIVE EXAMPLE 1305
[1618]
Step A Step B
NH, - N OMe - NG
H \ﬂ/ H
OMe OMe e} OMe e}
Step C
Br Br Br
Step E Step D
———— —————
N N N
~
OoN Me OoN \H \H
OMe O OMe OMe
Step F
Br
Step G
N N
O,N ~ H,N ~

OH e} OH e}

[1619] Step A

[1620] Following a similar procedure as that used in
Preparative Example 1302 Step A, except using the phen-
ethylamine indicated (4.99 g), the product was obtained
(5.96 g, 86%, MH*=210).

[1621] Step B

[1622] The compound from Step A above (5.0 g) was
added to 30 g of PPA at 150° C. and the resulting mixture
stirred for 20 min, before being poured on ice and extracted
with dichloromethane. The organic phase was dried over
MgSO04, concentrated in vacuo and purified by silica gel
chromatography (EtOAc:MeOH, 95:5) to give the product
(05 g, 9%).

[1623] Step C

[1624] Following a similar procedure as that used in
Preparative Example 13.3 Step D, except using the com-
pound from Step B above (0.14 g), the product was obtained
(0.18 g, 87%, MH*=256).

[1625] Step D

[1626] Following a similar procedure as that used in
Preparative Example 11 Step B, except using the compound
from Step C above (0.18 g), the product was obtained (0.17
g)-

[1627] Step E

[1628] Following a similar procedure as that used in
Preparative Example 13.3 Step B, except using the com-
pound from Step D above (0.17 g), the product was obtained
(0.17 g, 95%, MH*=315).

[1629] Step F

[1630] Following a similar procedure as that used in
Preparative Example 13.29 Step C, except using the product
from Step E above (0.17 g), the nitrophenol was obtained
(0.165 g, 99%, MH*=303).

[1631] Step G

[1632] Following a similar procedure as that used in
Preparative Example 10.55 Step C, except using the product
from Step F above (0.165 g), the title compound was
obtained (0.128 g, 86%, MH"=193).
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PREPARATIVE EXAMPLE 1306

[1633]
Step A
—
N\ N\
H O,N H
OMe O OMe O
lStep B
Step C
N N
HN SH ON SH
OH O OMe O

[1634] Step A

[1635] Following a similar procedure as that used in
Preparative Example 11 Step B, except using the lactam
(0.179 g), the title compound was obtained (0.25 g, 25%).

[1636] Step B

[1637] Following a similar procedure as that used in
Preparative Example 13.29 Step C, except using the product
from Step A above (0.055 g), the phenol was obtained (0.045
g, 99%).

[1638] Step C

[1639] Following a similar procedure as that used in
Preparative Example 10.55 Step C, except using the product
from Step B above (0.045 g), the title compound was
obtained (0.022 g, 57%, MH*=179).

PREPARATIVE EXAMPLE 1307

[1640]

HOmm
N

NH,

Sep. 23, 2004

[1641] Following a similar procedure as that used in
Preparative Example 2, except using 3(R)-hydroxypyrroli-
dine HC1 (1.36 g), the title compound was obtained (2.25 g,
89%).

PREPARATIVE EXAMPLE 1308
[1642]
o/w
(A
NIL

[1643] Following a similar procedure as that used in
Preparative Example 2, except using morpholine, the title
compound was obtained (3.79 g).

PREPARATIVE EXAMPLE 1309

[1644]
Step A
Cl -
~
S NO
I\ :
o o
| Step B
N
- \S O
VAN :
o O
N
-~ \S NH,
I\ :
o o

[1645] Step A

[1646] Following a similar procedure as that used in
Preparative Example 13.29 Step B, except using the com-
mercially available nitrophenylsulfonylchloride and diethy-
lamine (2.2 eq), the dimethylsulfonamide was obtained
(90%, MH"=231).

[1647] Step B

[1648] Following a similar procedure as that used in
Preparative Example 10.55 Step C, except using the product
from Step B above, the title compound was obtained (45%,
MH*=201).
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PREPARATIVE EXAMPLE 1310
[1649]

Sep. 23, 2004

)k/ | Step . | |
J s
MeO NO,
)k/ \H/@\ J Step ’

[1650] Step A

[1651] Following a similar procedure as that used in
Preparative Example 13.29 Step B, except using the com-
mercially available nitrobenzoylchloride and the commer-
cially available amine indicated, the benzamide was
obtained (13%, MH*=253).

[1652] Step B

[1653] Following a similar procedure as that used in
Preparative Example 10.55 Step C, except using the product
from Step A above, the title compound was obtained (94%,
MH*=223).

PREPARATIVE EXAMPLE 1311

[1654]
O\\S//O
Cl/ | S Step A
/
MeO
O\\S //O
Ph/ | S Step B
/
MeO
O\\ //O
AN
Ph \ /
HO NH,

[1655] Step A

[1656] To abenzene (20 mL) solution of methoxythiophe-
nesulfonylchloride (1.5 g) was added AICl; (2.0 g) at RT.
After 15 min, the mixture was added to 0.1N HCl (aq) with
stirring, then extracted with Et,O. Washing the organic
phase with bring, drying over MgSO,, concentration in
vacuo and purification by silica gel chromatography (Hex-
ane:EtOAc, 5:2) gave the title compound (1.5 g, 84%).

[1657] Step B

[1658] Following a similar procedure as that used in
Preparative Example 13.29 Steps C-G, except using the
product from Step A above, the title compound was obtained
(3%, MH*=380).

PREPARATIVE EXAMPLE 1312

[1659]
Br Br
Step A
Cl\ Ph \S
g \\ A\
OMe o OH
Step B
Br
Step C
Ph
~
S NH. Ph
/\ ’ s NO,
O O om VAN

[1660] Step A

[1661] Following a similar procedure as that used in
Preparative Example 1311 Step A, except using the com-
mercially available sulfonylchloride, the diphenylsulfone
was obtained (880 mg, 80%).

[1662] Step B

[1663] Following a similar procedure as that used in
Preparative Example 11 Step B, except using the product
from Step A above, the title compound was obtained (0.90
g, 97%).
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[1664] Step C

[1665] Following a similar procedure as that used in
Preparative Example 10.55 Step C, except using the product
from Step B above (0.16 g), the title compound was obtained
(0.106 g, 95%).

PREPARATIVE EXAMPLE 1313
[1666]

Step A
—_—
HO HO
NO,
e} OH e} OH

Step B

Step C |
N - N
-~ NH, ~ NO,
0 OH 0 OH

[1667] Step A

[1668] Following a similar procedure as that used in
Preparative Example 1311 Step A, except using the com-
mercially available phenol (2 g), the nitroacid was obtained
(~13 mmol).

[1669] Step B

[1670] Oxallyl chloride (3.5 mL) and two drops of DMF
was added to the product from Step A above (~13 mmol)
dissolved in dichloromethane (100 mL). After stirring at RT
overnight, the mixture was concentrated in vacuo, diluted
with dichloromethane (50 mL), cooled to 0° C. Dimethy-
lamine in THF (20 mL of 2N) and TEA (8 mL) were added.
After 3 hr of stirring, the mixture was concentrated in vacuo,
aq NaOH (1M) was added, and the mixture was extracted
with dichloromethane. The pH of the aq layer was adjusted
to pH=2 using 6N HCI (aq), and extracted with dichlo-
romethane. The combiuned organic extracts were washed
with brine, dried, concentrated in vacuo, and the product
purified by silica gel chromatography (700 mL dichlo-
romethane/20 mL MeOH/1 mL AcOH) to give the title
compound (800 mg, 27% for two steps).

[1671] Step C

[1672] Following a similar procedure as that used in
Preparative Example 10.55 Step C, except using the product
from Step B above (780 mg), the title compound was
obtained (0.46 g, 68%).

PREPARATIVE EXAMPLE 1314
[1673]

H3CO)‘\Q Step A Hscom Step B )‘p

Br H,CO

//_o

Step E

H,CO

Step C

H;CO Br H;CO H;CO
J Step F

O O O

O\” S O\ | O\” S
~— S ~ / ~ S
N / N N /
\ Ph Step G 7< Step H 7< \
H,CO N:< H,CO NH, HO NH,

Ph
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[1674] Step A

[1675] Methyl-4-bromo-3-hydroxy-2-thiophenecarboxy-
late (20 g, 84.36 mmol) was dissolved in 400 mL of acetone.
Potassium carbonate (58 g, 420.3 mmol) was added fol-
lowed by iodomethane (45 mL, 424 mmol). The resulting
mixture was heated at reflux for 4.5 h. After cooling, the
mixture was filtered through a thin Celite pad, rinsing with
methylene chloride. The filtrate was concentrated in vacuo
to give 22.5 g of methyl-4-bromo-3-methoxy-2-thiophen-
ecarboxylate (crude, 100%, MH*=251.0) as a dark green
solid.

[1676] Step B

[1677] The product from Step A above (22.5 g, 84.36
mmol) was dissolved in 60 mL of tetrahydrofuran and added
with 125 mL of a 1.0 M NaOH aqueous solution. The
mixture was stirred at room temperature for 4 d, then washed
with ether (60 mL.x2), acidified to pH~2 using a 1.0 M HC1
aqueous solution. Solids were precipitated out after acidifi-
cation, and collected by filtration. The solid was dissolved in
methylene chloride-ethyl acetate (~4:1, v/v). The organic
solution was washed with H,O and brine, dried with
Na,SO,, and concentrated in vacuo to a light yellow solid,
further dried on hight vacuum, yielding 17.95 g of 4-bromo-
3-methoxy-2-thiophene carboxylic acid (90%, MH*=237.0).

[1678] Step C

[1679] The carboxylic acid (3.26 g, 13.75 mmol) available
from Step B above was treated with 30 mL of concentrated
sulfuric acid. The mixture was sealed in a one-neck round
bottom flask, and heated at 65° C. for 4.5 h. After cooled to
room temperature, the mixture was poured into 200 mL of
crushed ice, and extracted with methylene chloride (100
mLx3). The organic extracts were combined, washed suc-
cessively with H,O (50 mLx2), sat. NaHCO, (50 mLx3),
and brine (50 mL). The organic solution was dried with
Na,SO,, and concentrated in vacuo to a dark brown oil,
which was purified by flash column chromatography
(biotage, SiO, column) using hexanes-methylene chloride
(3:1, v/v) as eluents. Removal of solvents afforded 1.83 g of
3-bromo4-methoxy thiophene (69%) as a light yellow oil.

[1680] Step D

[1681] To a stirred solution of 3-bromo-4-methox-
ythiophene (550 mg, 2.85 mmol), prepared in Step C above,
in 30 mL of methylene chloride at -78° C. was added
dropwise along the inside wall of the flask chlorosulfonic
acid (0.48 mL, 7.21 mmol). The mixture was stirred at =78°
C. for 10 min, continued at room temperature for 1 h, and
filtered through a 1-in silica gel pad, rinsing with methylene
chloride. The filtrate was concentrated in vacuuo to give 270
mg of 4-bromo-3-methoxy-2-thiophene sulfonylchloride
(33%) as a light yellow oil.

[1682] Step E

[1683] To a stirred solution of thiophene sulfonylchloride
(270 mg, 0.926 mmol) prepared in Step D above in 15 mL
of methylene chloride at room temperature was added
triethylamine followed by N-methyl-tertbutylamine (0.25
mL, 2.094 mmol). After 20 h, the mixture was diluted with
50 mL of methylene chloride, and washed with H,O and
brine. The organic solution was dried over Na,SO,,, filtered,
and concentrated to an oily residue, which was purified by

preparative TLC (methylene chloride as eluent) to afford 73
mg of the titled bromo-sulfonamide (23%) as a near color-
less oil.

[1684] Step F

[1685] A one-neck round bottom flask was charged with
bromo-sulfonamide (73 mg, 0.2133 mmol, from Step E
above), palladium acetate (5 mg, 0.0223 mmol), binap
(0.03212 mmol), cesium carbonate (139 mg, 0.4266 mmol),
and benzophenonimine (0.06 mL, 0.358 mmol). The mixture
was evacuated via house vacuum, and refilled with nitrogen.
A 3 mL of anhydrous toluene was added. The mixture was
evacuated again, refilled with nitrogen, and heated at reflux
for 2.5 d. After cooled to room temperature, methylene
chloride (50 mL) was added, the mixture was filtered
through a Celite pad, rinsing with methylene chloride. The
filtrated was concentrated in vacuo to give 205 mg (crude,
MH*=443.1) of the desired imine product as a dark brown
oil, used in next step without purification.

[1686] Step G

[1687] The imine from Step F above (205 mg, crude,
0.2133 mmol) was dissolved in 5 mL of methanol, and
added with sodium acetate (81 mg, 0.9873 mmol) followed
by hydroxylamine hydrochloride (68 mg, 0.98 mmol). The
mixture was stirred at room temperature for 6.5 h, quenched
with the addition of 10 mL of a 1.0 M NaOH aqueous
solution. The aqueous mixture was extracted with methylene
chloride (30 mLx3). The extracts were combined, washed
with brine, dried by Na,SO,, and concentrated in vacuo to
a dark yellow oil, which was purified by preparative TL.C
(methylene chloride-methanol=100:1, v/v) to give 34 mg
(57% over two steps, MH*=279.0) of methoxy-thiophene-
sulfonamide amine as a light yellow oil, solidified on
standing.

[1688] Step H

[1689] To astirred suspension of sodium hydride (60%, 45
mg, 1.13 mmol) in 3 mL of anhydrous N,N'-dimethylfor-
mamide (DMF) was added dropwise ethanethiol (0.1 mL,
1.34 mmol). After 10 min, the mixture tured into a clear
solution, and 1 mL of this solution was taken up in a syringe
and added dropwise to a stirred solution of methoxy-
thiophenesulfonamide amine in 1 mL of DMF. The mixture
was heated up to 95° C., and continued for 3.5 h. After
cooling, the mixture was poured into 20 mL of a 1.0 M
NaOH aqueous solution. The aqueous mixture was washed
with methylene chloride (30 mLx3). The organic washings
were combined, re-extracted with a 1.0 M NaOH aqueous
solution (15 mL) and H,O (15 mL). The aqueous layer and
aqueous extracts were combined, adjusted to pH~6 using a
1.0 M HCI aqueous solution, and extracted with methylene
chloride (75 mLx3). The organic extracts were washed with
brine, dried (Na,SO,), and concentrated in vacuo to a dark
yellow oil. This oil was dissolved in ethyl acetate (50 mL),
washed with H,O (10 mLx2) and brine (10 mL). The
organic solution was dried (Na,SO,), and concentrated in
vacuo to afford 36 mg (100%, MH*=265.0) of hydroxyl-
thiophene sulfonamide amine as a yellow oil.
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PREPARATIVE EXAMPLE 1315
[1690]
o] o O
o Os| oxl
a”” s > Step A HN>S| S Step B HN/S ’ /
H,CO Br ; \ 1O - H,CO N:<
Ph
‘ Step C
o} o}
St Sl
4 \\ﬂ Step D ; H\N \\Q
H,CO NH, H,CO NH,

[1691] Step A

[1692] Following the procedures described in Preparative
Example 1314 Step E, 4-bromo-3-methoxy-2-thiophene-
sulfonyl chloride (190 mg, 0.65 mmol, available from Step
D, Preparative Example 1314) was converted to the titled
tert-butyl sulfonamide (56 mg, 26%, MH"=328.1) upon
treatment of triethylamine (0.28 mL, 2.0 mmol) and tert-
butylamine (0.15 mL, 1.43 mmol) in 10 mL of methylene
chloride.

[1693] Step B

[1694] tert-Butyl sulfonamide (98 mg, 0.3 mmol) avail-
able from Step A above was converted to the imine product
(296 mg, crude, MH*=429.1) by using the procedure

[1695] Step C

[1696] The imine product (296 mg, crude, ~0.3 mmol) was
transformed to the desired thiophene-amine (23 mg, 30%
over two steps, MH*=265.0) by using the procedure
described in Step G of Preparative Example 1314.

[1697] Step D

[1698] 1If one were to apply the procedure set forth in Step
H of Preparative Example 1314, but using the thiophene
amine available from Step C above, one would obtain the
titled hydroxyl thiophene sulfonamide amine.

PREPARATIVE EXPAMPLE 1316

described in Step F of Preparative Example 1314. [1699]
o) o O
N,
O%! s N S \ }s S
Cl/ Step A N/S Step B N /
\ [ -/ \\Q —/ \ Ph
MeO Br MeG Br MeO N==
Ph
‘ Step C
0 0
O}sl s O}sl s
N Step D N
W O A
HO NH; MeO N :<
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[1700] Step A

[1701] Following the procedures set forth in Preparative
example 13.29 Step B through F, but using diethylamine,
3-methoxy-2-thiophenesulfonyl chloride (available from
Step A, Preparative example 13.29) was converted to titled
diethylsulfonamido thiophene imine (MH*=429.1)

[1702] Step B

[1703] Thiophene-imine (1.5 g, 3.5 mmol), available from
Step A above, was dissolved in 30 mL of CH,Cl,, and added
with potassium carbonate (1.2 g, 8.70 mmol) followed by
drop wise addition of bromine (0.32 mL, 6.25 mmol). After
stirred for 2 d, H,O was added. The two layers were
separated. The aqueous layer was extracted with CH,Cl, (50
mLx2). The organic layers were combined, washed with a
10% Na,S,05 aqueous solution (40 mLx2) and brine (40
mL), dried over Na,SO,, and concentrated in vacuo to a dark
brown oil. This oil was separated by preparative TLC
(CHCL, as eluent), to give 0.96 g (54%) of the desired
bromo-imine as a bright yellow oil (M*=507, M+2=509)

[1704] Step C

[1705] Bromo-imine (0.95 g, 1.87 mmol), available from
Step B above, was dissolved in 15 mL of anhydrous THE,

cooled in a —78° C. bath, and treated with a 2.5 M solution
of n-butyl lithium in hexanes (1.2 mL, 3.0 mmol) drop wise
along the side wall of the flask. After 30 min, lodomethane
(0.35 mL, 5.62 mmol) was added drop wise. Reaction was
continued for 5 h, during which time the cooling bath was
allowed to warm slowly to 0° C. The mixture was quenched
by H,O (25 mL), and extracted with CH,Cl, (50 mL.x2). The
organic extracts were washed with brine, dried with
Na,S0O,, and concentrated in vacuo to give 0.93 g (crude,
>100%) of the desired methylated imine as a dark yellow oil
(MH*=443.1)

[1706] Step D

[1707] The crude methyl-imine (0.93 g), prepared in step
C above, was converted to the methyl-hydroxyl-amine (0.21
g, 41%, MH*=265.0) by using the procedures described in
Step G of Preparative Example 13.29.

PREPARATIVE EXAMPLES 1203-1234

[1708] Following a similar procedure set forth in Prepara-
tive Example 22 but using the commercially available or
prepared amine from the Preparative Example indicated in
the Table below, the following thiadiazoledioxide interme-
diates were obtained.

Prep 1. Yield (%)
Ex Amine/Aniline Product 2. M+ Dt
1203 o 0 1. 9%
FiC NH, \\s// 2.395.0
SN
N\ /N
0 OH FsC >—<
N OM
NMe, N €
o
OH
N
VN
1205 o 0 1. 33%
N/ 2.382.1
S
NH; N/ \N
o \ 7
OH
N N OMe
H
o
() OH
/N (N
/N)
1206 1. 71%
Z 7 o, 0 2. 445.1
| \/
x> A
N N/\ N/\ PN
(4 (A \
NH, N
H OMe
0 OH 0 OH
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Prep 1. Yield (%)
Ex Amine/Aniline Product 2. M+ 1)
1207 o 0 1. 85%
\V/4 2.369.1
S
NH, N N
0 \_/
OH
N N OMe
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o) (N
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/\ H OMe
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& 5N
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I\ N
[e] [6] OH S N
/\ H OMe
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Prep 1. Yield (%)
Ex Amine/Aniline Product 2. M+ 1)
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0 OH
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Prep 1. Yield (%)
Ex Amine/Aniline Product 2. M+ 1)
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Prep 1. Yield (%)
Ex Amine/Aniline Product 2. M+ 1)
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Prep 1. Yield (%)
Ex Amine/Aniline Product 2. M+ 1)
1232 Br O O used
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EXAMPLE 1 [1710] The thiadiazole intermediate from Preparative
[1709] Example 22 (65 mg, 0.2 mmol), isopropylamine (17 ul, 0.2
mmol) and DIEA (100 ul) were combined in MeOH (2 ml)
o o and stirred overnight at room temperature. The reaction was
\\S// purified by liquid chromatography to yield product (22 mg,
\ NG 31%, MH+=31%).
g ) {
/ i OM
€
o on EXAMPLES 2-71
o, O
\Vv4 o :
PLN [1711] Following a similar procedure set forth in Example
\ N\ /N 1 but using the commercially available (or prepared amine)
/N N )—< )\ and the thiadiazoledioxide intermediate from the Preparative
H N Example(s) indicated in the Table below and stirring the
0 OH

reaction mixtures at room temperature up to reflux, the

following thiadiazoledioxide products were obtained.
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Ex. Intermediate and Amine Product 2. MH+
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\V/4 2. 4279
N/ N N
HoN :\ /:
N N
\ /
\ H H
N OH
/N
15 22 and o 0 1.33
\V/ 2. 461.7
e SN
E NN T
HoN - R >\ /< :
2! N H
| / P T T | o)
0 OH H H /
16 22 and le) O 1.12
\V/ 2. 4537
N/S\N
HoN
) o >\ /(
N N
Va \ / )
\ H H /
a /N OH V
o Cl
17 22 and o 0 1.29
o \V/4 2. 4614
S

7N
D W) D
s %Q N
/? \N OH //
/ (6]
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Prep Ex of
Thiadiazole 1. Yield
Ex. Intermediate and Amine Product 2. MH+
18 22 and o 0 1. 44
\V/ 2. 495.7
N/S\N
HoN
: ) 0 >\ /<
N N
7 \ N\ / ) 0
N OH Va
/ 0
19 22 and O O 1. 40
CFy \\S// 2. 473.8
s 70N
N N N
2 / o 5\ /< :‘CF3
N N
7 N o
\ H H /
N OH YV
/ o
20 22 and o O 1. 34
CF; \\s// 2. 469.9
7N
N N
HN :\ /( o
N N
\ /
\ H H
N OH
/ o
21 22 and o, O 1.31
oFs \\S// 2.513.8
& 77N

HoN . N>\_/< .:SCF3
S 9 N
/N OH O)
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Prep Ex of
Thiadiazole 1. Yield
Ex. Intermediate and Amine Product 2. MH+
22 22 and 1. 30
- O\\ //O 2. 496.0
D S (M + Na)*
K N N [>
\_/ K
H,N
o N N
/ \ / 0
N OH Va
/ e}
23 22 and [o) (o) 1.23
- \V/J 2.489.9
\< /S\
K N N
)k
HN
o N N
/ \ / 0
/ \ Y
N OH Y
/ e}
24 22 and o O 1.55
- - \V/4 2.473.3
3 N/S\N
HoN :\ /:
N N <
\ /
0} H H o}
N OH )
% (¢}
25 22 and o O 1.4
N \V/ 2. 4478
S

S\
'\
q R
) M s
Y N N
\ / 0
\ H H /
N OH i
/ o
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Prep Ex of
Thiadiazole 1. Yield
Ex. Intermediate and Amine Product 2. MH+
26 22 and o 0 1.8
\V/ 2.501.8
5N
N\ /N
N N
\ /
\ H H
N OH
/ e}
27 22 and o O 1. 18
\V/ 2. 4820
PN (M + Nay*
A N\ /N
HoN \ /\ /\
o} N N
/ N/
/ \ H H
N OH
/ e}
28 22 and o, 0 142
\V/4 2. 467.9
[> S (M + Na)*
K N\ /N
HoN ) /\
o} N N
/ N/
Y \ H H
N OH
/ 0
29 22 and [e) [e) 1. 24%
N \V/4 2.4358
i N/S\N
HoN
) s >\ /(
Y N N
\ /
\ H H
N OH
/ 0
30 22 and 0. 0 1.51
\V/4 2. 463.8
\ PEaN
& N N
0

\Z/
e
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Prep Ex of
Thiadiazole 1. Yield
Ex. Intermediate and Amine Product 2. MH+
31 22 and o, 0 1.52
N/ 2.475.8
/% 5N
N N
N N N {
/ R N\ / o
N OH Y
/ e}
32 22 and 1.32
O\\ //O 2. 4718
\ f S
77N
S N N
>\ /( \L
HoN E
S N N
/ \ / S
N OH P
/ e}
33 22 and 0 1. 58
s \Va 2 4497
S . /S\N
N / S \> /< §
N N {
7 \ / S
\ H H /
N OH y
/ e}
34 22 and 1. 50
O\\S//O 2. 483.9
(M + Na)*
> D> o
>\ /( d
H,N B
S N N
/ \ / S
V% \ o
N OH Y
/ e}
35 22 and 1.33
\/ O\\ //O 2.4478
S
PN
S N N
>\ /< V
H,N $
e} N N
/ \ \H H/ / 0
ya
N OH y
/ e}
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Prep Ex of
Thiadiazole
Ex. Intermediate and Amine

N

. Yield

MH+

36 22 and

N
5
F

HN

//

37 22 and
\\CF3

/D

38 23.2 and

&
S

HN"N\

39 23.1 and

O,N
; "NH,
OH

40 23.1 and

NC
; “NH,
OH

41 23.1and

; “NH,
OH

7,

hs

2, gy

Z>
ac}
=

O.N N
N
NC. ; N

—

)

—

Z>
ac}
=

.53
. 449.8

.15
. 459.8

.34
. 430.0

.13
. 403.8

28

. 383.8

42

. 358.8
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Prep Ex of
Thiadiazole 1. Yield
Ex. Intermediate and Amine Product 2. MH+
42 23.1 and o, 0 1.19
S \\S// 2.435.3
o)
\ | s N -
o \ >\ /(
NH z
_—N 2
\ HO N N N pn
X H H
- \ HO
43 23.1 and O O 1. 34
0 T \\s// 2.402.8
7N
HO N N _/
N N ph
NH, H H
OH
OH
44 231 and 0. 0 1.23
\V/4 2.3838
S
PN
/Q [
NC NH,
NC N N ph
OH H H
OH
45 23.1 and O O 1. 30
- \V/ 2.376.8
S
77N
\Q\ F N\ /N /
NH, > ( z
N N ph
OH H H
OH
46 23.1 and o O 1.35
\V/4 2. 4158
S
Ve
N N ~
o >\ /<
NH, o H
~ HN OH
~
47 23.1 and o 0 1.25
\V/J 2.401.8
S
77N
N N
o >\ /<
NH, e} =
N N b
NH, OH H H

NH, OH
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Prep Ex of
Thiadiazole 1. Yield
Ex. Intermediate and Amine Product 2. MH+
48 23.1 and o 0 1. 13
\V/4 2.4717
S
VAN
o 8 NN S
0, ]
NH, \Yj \ >\—/< :
S
/ N N ™
_-N H H
N HO
49 23.1and o 0 1. 10
N/ 2.373.9
S
VAN
Z >y N N 7
7z |N | >\ /<
N N N N e
NH, H 24
OH
OH
50 23.5and o, O 1. 15
\V/ 2. 467.7
5N
N N
NH, >\ /( ¢Fs
NC N N o
OH H H
NC >
OH o
51 23.4and o, 0 1.21
\V/4 2. 4138
PEEN
N N
NH, >\ /< CFs
NC NH N o
OH H
NC \
OH /
52 23.3and o 0O 1. 16
\V/J 2. 3369
25N
N N
NH, >\ /<
NC N N
OH H H
NC
OH
53 23.6 and o, 0 1.29
\V/4 2. 7746
S (dimer)

NH,

NC

be
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Prep Ex of
Thiadiazole 1. Yield
Ex. Intermediate and Amine Product 2. MH+
54 .6 and o, O 1.20
;;6 \V/4 2.814.4
2 N /S\N (dimer)
OH OzN\Q\ \> /< E=/
NH N ~ 0.
H/\E}/
NO, OH
55 an 1.1
23.8 and O\\//O s
\< N/ S\N
v [k
H,N F
Br N N
» EasE
7 \N OH ya
/N
56 8and 1.9
23.8 O\\ //O 2o
\< s S ~
& N N
y [k
N
Br N N
\H H/ / o]
\N OH Va
/N,
57 1and 1.11
2 O\\ //O 2. 4439
5N
N N
NH, >\_/< N
N N
\N OH \ \H H/
/ o) N OH
/N,
58 23.1 and o 0 1. 14
\\s// 2.500.8
Br NH, N/ \N
\ [,
\N OH Br N N Q
/ \H H/
o)
\N OH
/N,
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Prep Ex of

Thiadiazole 1. Yield
Ex. Intermediate and Amine Product 2. MH+

59 23.1 and 1.15
\\// 2. 4717

cl NH, / \
HN—S oH
| o
O
HN—S
IS0
O

60 23.1 and 1.41

\\// 2. 485.0
/ \
NH,
—N N OH N N
\—/ O \H H/
—N N OH
/Y
61 23.1 and 1. 33

\\ // 2.4719
- < \
Iof N OH
O / ‘

) 0, gy

62 23.1 and 1.21
\\ // 2. 5140
/ \
NH,
HOZC@
63 23.1and 111

0 11,

\\ // 2.5139
/ \
2 E}— NH,
{ N oH <
) 0
HO, {

HO

0 Y,

23,2004
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Prep Ex of
Thiadiazole 1. Yield
Ex. Intermediate and Amine Product 2. MH+
64 23.7 and o, 0 1.34
\V/4 2. 415.7
PN
NH, N\ /N
NC OH N N
\ / 0
H H /
NC OH S
65 23.7 and O O 1. 31
13.29 \V/ 2.503.7
PEaN
N N
o\ S \ &
\ \
0=y AN N N
I\{ \H H/ ]
TN\ mo / yZ
66 23.8 and o O 1.22
- \V4 2.511.7
3N
HoN N\ /N
2!
Br N N
A N/ 0
\ H H /
N OH Y
/N
67 22 and 0. 0 1. 33
\V/4 2.539.8

§ S

N S \_/
/ "y
7 N\H H/N / 3
\N OH V4
/
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Prep Ex of
Thiadiazole 1. Yield
Ex. Intermediate and Amine Product 2. MH+
68 22 and o, 0O 1.24
\V/ 2. 469.9
H,N PN
/ o} N\ /N
N N
\ / e}
\ H H /
N OH ya
/N
69 23.1 and O O 1.12
\V/4 2. 470.0
S
NH, N\/ \/
N OH N N
\ /
e} H H
( N OH
e}
70 23.1 and o 0 1.20
\/ 2. 456.0
AN
NH, N\ /N
N OH N N
\ /
e} H H
CN OH
e}
71 23.9 and o, 0 1.8
\V/4 2.361.9
P2
N N
HoN 0,N >\ /{
N N
\ /
H H
OH
72 22 and o 0 1. 48
75.60 \V/4 2.502.1
S
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EXAMPLES 100-188 from the Preparative Example(s) indicated in the Table

[1712] If one were to follow a procedure similar to that set below and stirring the reaction mixtures at room temperature
forth in Example 2, but using the commercially available (or up to reflux, the thiadiazoledioxide products in the Table
prepared amine) and the thiadiazoledioxide intermediate below could be obtained.
Prep Ex of
Thiadiazole
Ex. dioxide Intermediate Amine Product

100 22
/k o\\S //o
H,N

N a N
>\ /<
IL - N /N/‘<
/ L H H
O

101 22

= AV
HoN \ / N/ S\ N
N \ =
BOavy
N = \ / N
/ - H H
0
103 22 \/ 0 0
y \V
? N/S\N \y//
"”Pq N N
0 OH A A
104 22 v o\\ //o
N
HN \ [
*”’Pq N N
0 OH é é

105 22
\ v

: N/ \N
/N N N
L



US 2004/0186142 A1l

Sep. 23, 2004

251
-continued
Prep Ex of
Thiadiazole
Ex. dioxide Intermediate Amine Product
106 2 E/ \\//
TN | >\ /( 7
| / AN S
/
107 22 \=/ \\//
: N \N \/
HN S IL >\ /< E
| Y, e x N N \ S
O OH | | /
108 22 \_p \\//
N\
HoN S IL \> /< E
| / -~ A N N \ S
O OH | | /
109 2 ? \\//
X | N\/ \/N X
H,N > ( :
W, AN N Y s
O OH | P|I /
110 2 z
i \\//
H,N O, N \N _
) | \
YO Y v
O OH \ /
111 22 §/ \\//
H e \
H,N 0,

AN

N
/
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Prep Ex of
Thiadiazole
Ex. dioxide Intermediate Amine Product

112 22 \/ O\\ //O

SO\
e 'YQH -

113 22 v \\//

114 22 w
\\//
/\£(> \’(Q\ / \
115 22 \/
A4

p Y@LH
e - \_/ \\//

: /\\/
TS /l@H -

O OH

117 22

\\//

e A QMG
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Prep Ex of
Thiadiazole
Ex. dioxide Intermediate Amine Product
118 22
\z/ o\\S //o
H N \/
HN 0 | >\ /( :
| V. N N . o
ol O OH P|I P|I \ /
Cl
119 22 g/ O\\S//O
H N/ ~ /
T ’ | V(¢
/ /N \ N N \ O,
Br O OH P|I P|I /
Br
120 22
\=/ O\\S //O
H v N \/
H,N | O, | >\ /( :
N s o
v
/ D
B O OH /
Br
121 2 g/ \\//
H N/ \ /
T > | \ (¢
/ AN N Y o
O OH P|I P|I /
122 22 O\\//O
N \ \/
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Prep Ex of
Thiadiazole
Ex. dioxide Intermediate Amine Product
123 22
\\//
N \ \/
YQ\ O,
/
124 22
\\//
125 22
\\//
126 22 \/
4
N \p
\’(Q\ O
/
127 22

\\//

g S
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Prep Ex of
Thiadiazole
Ex. dioxide Intermediate Amine Product
128 22 O O
\- \/
E SN \p
H N N
HoN ¥ | } 4 F
N :
L/ YO W WY "
O OH /
Cl
Cl
129 22 O O
\L- \/
g SN \p
H N N
BN o | >\_/<
N A fo)
Y Y Y
O OH H H /
Br
Br
130 22

--|||II§
/O
%O

\ O
\
z—
/é
E—Zjiz
T2 =
N o

HN

131 22
\\ZL// (§§4;)

? N/S\N
/ AN NN
O OH IlI IlI \ /

132 2
\< O\\ //O
$§ S
I{ﬁq"‘ﬂi\\
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Prep Ex of
Thiadiazole
Ex. dioxide Intermediate Amine Product

134 23.32
QNHZ \\//
N%N/ NS o Q\ / \
\}\]/N
N /

135 23.32 13.19 O O
\V4
o s N/S\N \4
N H
- \ HO N\ /N O
H H /
Va
136 23.6 13.19
\\//
S N/ \
\ I \ / T
K :
- \ HO N\ /N O
H H /
V
137 23.31 13.19 O O
\Y
S N/ \N \<
N i
— \ ud N\ /N / o
ya
138 23.6 13.29 O\\//O
o S /S\
\\ N N
N B
— \ N\ /N o
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Prep Ex of
Thiadiazole

Ex. dioxide Intermediate

Amine

Product

139 23.39
140 23.39
141 23.39
142 23.39
143 23.39

\
H,N /\EO%

pY4
\H

//\\O OH H /\E%

Cl

O

N/

AN

>\ /( \P
AN

o
N N
// \\O OH ’ H/\E%

Cl

\\//

//\\O | | /
\\// \P

/\\

/\O OH H H \ /
\\//

/\ \/
//\\ O/
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Prep Ex of
Thiadiazole
Ex. dioxide Intermediate Amine Product
144 23.39 V O\\S//O
77N v
N | V(¥
W NN NN
O// \\O oH }|I \ /
145 23.39 E/ \\//
s \
HN o | N\ /N E/
| V4 _ \ N N/\ (\N : o
O// \\O oH }|I H \ /
146 23.39 g/ \\//
PEAN
TN | W) g
| / e \ \ N N ; O,
H H
Br O// \\O OH \ /
Br

147 23.39
¥ >< v

H,N : | O
N o
/ // \\ /
Br
Br
148 23.6 500.1 or
500.2 \\//
Ve \
N N 7
| \ [ ¢
N - 0,
- | S i i \
N OH /
149 23.32 5(;(()).01.20r o\\S //o
N\
| \ [ 3
A | N . ©
OH }|I H \ /
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Prep Ex of
Thiadiazole
Ex. dioxide Intermediate Amine Product
150 23.6 O O
A
N N
/N_ OH )\_/< E o
N.
S ST T 07
N \\N ~N_ o H /
151 23.38 o o
| \v4
N ON
-~ AN NH, | \ / (_::F3
o) OH /N AN N/\ '\N : \ S
O OH P|I P|I /
152 23.37 3 o o
\/
N/ \N
\ [ e
N\ /N X
\ H H / K
N OH /
/N
153 23.32 13.32-A [e) (o)
\V4
w N/S\N
23 N N N :
o\ \ 7 0
o1 H H /
Y
5 . 32-
154 23.33 13.32-A O\\S//O
w s N/ \N \4
U,
Oés\ N N\ /N : 0
O
HO H H /
T~
155 23.31 13.32-A
O\\S //O
\7 s N/ \N \4
\/N\ \ >\ /(
O/S\ N N N :
Py \ / 0
H H
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Prep Ex of
Thiadiazole
Ex. dioxide Intermediate Amine Product
156 23.34 13.34-A o\\//o
5N
w s N N \<
\/N\ \ >\ /(
%S\ N N NN
oW N/ 0
HO H /
VY
Cl
157 23.40 |</ O, O
\V/
$ w PEEN
K S N N Z/
N O
S $
y & \ N\ /N o
O H /
HO /
158 23.40 \< o\\//o
$ w PN
s S N N \<
HZN/\ \/N\ \ \ / $
SN\ / \ $
A\ N /N/\
o1 H o
159 23.40 \< [e) (o)
\V/
N w 5N
s S N N \<
HoN \/N\ \ \> /< §
23 N N N ;
o™\ N/
R & H o
160 23.41 |< o o
\V4
s PN
S N N \<
HoN
TN \ [
a N\ /N o)
\ H H /
N—S, OH /
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Prep Ex of
Thiadiazole
Ex. dioxide Intermediate Amine Product
161 2341
k o\\ //o
$ 5N
s N N \<
HoN / o }\ /{ B
Z ~a N\ /N o
\ H H /
N—S\ OH / Cl
/TN
162 2341 O O
k \V/
s SN
o N N
H,N >\ /{ J<
N N N
C Q e
\ H H
N—S, OH
/N
O
163 2341
k o\\ //o
s /5N
S N N
HzN/\ :\ /! J<
N\ /N/\
\ H H
N—S, OH
/N
O
164 23.42
\< o\\ //o
s 5N
N
HN"\ >\ /{ \\k
Cl N N N
\ H H
N—S, OH
/N
O
165 23.42 O O
L \/
s PN

==
o)

HN o >\_/<
g QN\H s
\N A
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Prep Ex of
Thiadiazole
Ex. dioxide Intermediate Amine Product

166 23.42 \< O\\S//O

N N
HoN o \ / §\<
/ 7N
Z ~a “ N\ /N 0
\ H H /
N—S OH T~
YA
0
167 23.40 . g\ o\\ //o
HN w 5N
0 N N
[ 7 \/N\ i \ >—<\ / S
O/S\ N N\ /N 0
o ) H /
Y
168 23.41 §
~\ O\\ //O
HN o PN
N N
/ P \ [ o~
N NN
\ \H H/ / 0
N—S OH i
/o
0
169 23.42 S~
\
HN o N/S\
/ P \ [ o~
a N\ NN
\ H H/ / X
N—S OH y
/N
0
170 2
|< o\\ //o
S N/S\N
H,N o \ / $k
/ 7N
a N\ /N 0
\ H H /
N OH ya
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Prep Ex of
Thiadiazole
Ex. dioxide Intermediate Amine Product
171 23.8 o
- \/
s PN
& N N \<
HoN
N \
/ al Br N\ /N
\ H H /
N OH
/N
172 23.8 §\ o 0
$ \7/
HN 2SN
O N N
Br N\ /N :
\ H H /
N OH
/N
173 23.8 O (o)
k N7/
$ PN
B N N
H,N }\ /< \\k
/ (¢] :g“
Br N N
Va \ /
\ H H
N OH
/N
174 23.8 O, O
k \VJ
s 5N
s N N
HoN }\ /< J<
/ (¢] ._;“
Br N N
V4 \ /
\ H H /
N OH
/N
175 23.8

ol
L]
Z
iy,
/ a
\Z/ &
Q i
m
Z
- jiz
jasi =
\Z Z
u
/ \ 0
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Prep Ex of
Thiadiazole
Ex. dioxide Intermediate Amine Product

176 23.8
$k \\//
HzN/i > < \<

177 23.32 13.32-A

\\//
H
/ > ( k
\/N\ \
o/\ / Q
0
HO 7
178 23.32 NH, \\//
OH
O / \
Br N
(] = 1 f ReN
N
|
179 23.30 15
\\//
180 23.32 15
\\//
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Prep Ex of
Thiadiazole
Ex. dioxide Intermediate Amine Product
181 23.33 15
\\//
/ \
| Yy { s
NN /b\
182 23.30 500.3 or
500.4 \\//
e \
N N
\ / k
/ \\ :
183 23.32 500.3 or
500.4 \\//
/ \
\ [/ k
\ h
N\
O
184 23.33 500.3 or
500.4 \\//
e \
N
\ ¢ k
/N :
O
\ H H //
P, Cl
N\
O
185 23.30 500.1 or
500.2 \\//
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Prep Ex of
Thiadiazole
Ex. dioxide Intermediate Amine Product
186 23.32 5(;(()).01.20r o\\//o
PEAN
N N
\ ¢ k
N\ /N X
O
H H /
\N \ OH /
/N
/
187 23.33 5(;(()).01.20r o\\ //o
N/S\N
\ ¢ k
N\ /N :
\ H H / ]
N \ OH / Cl
/N
/
188 23.32 13.71
O\\S //O
(i\ S N/ \N \<
O \ / N
7N | H
_-N N N
" \H HO \H H/ / ]
V
EXAMPLE 200
-continued
O
[1713] !
7N
N N 7
\ /<
N PN
o H g Ph
OH
O N
I /T
PN

o
o
T
)

z
ac}
=

OH

[1714] The thiadiazoleoxide from Preparative Example
22.1 (55 mg, 0.17 mmol) was added to R-2-phenylpropy-
lamine (0.024 mL, 0.17 mmol) in methanol (2 ml) with
diiospropylethylamine (100 uL). The reaction mixture was
microwaved at 100 W for 4 hr then purified by preparative
HPLC. Concentration of desired fractions gave the pure
product (12.4 mg, 18%). MH"=413.9.
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EXAMPLE 201
[1715]
0
!
N
) o,
EtO ™ NC
H OH
0
I
S

77N
N N
\ {
i N/\ Ph
NC H
OH

[1716] The thiadiazoleoxide from Preparative Example
22.2 (56 mg, 0.2 mmol) was added to 2-amino-6-cyanophe-
nol (27 mg, 0.2 mmol) in methanol (2 ml) with diiospro-
pylethylamine (100 uL). The reaction mixture was micro-
waved at 100 W for 24 hr then purified by preparative
HPLC. Concentration of desired fractions gave the pure
product (11 mg, 15%). MH*=367.9.

EXAMPLE 201A

[1717]
O
I
PN
\, \ /< ;
/ N NN
O OH

Sep. 23, 2004

-continued
H
: o MeOH
N 12h
| CF3;COONa

Hunigs Base

(0]

/S

S

~,~

O O

[1718] To a solution of the Thiadiazole mono-oxide inter-
mediate from Preparative Example 22.1 (100 mg, 0.3086
mmol) and the Furyl amine from Preparative Example 75.1
(43 mg, 0.3086 mmol) in methanol (2 mL) was added
sodium trifluoro acetate (84 mg, 0.6172 mmol), followed by
drop wise addition of diisopropylethylamine (80 mg, 0.6172
mmol). The reaction mixture was stirred over night at room
temperature, solvents were removed under reduced pressure
and the product was purified by preparative thin layer
chromatography using Dichloromethane-Methanol (20:1) to
afford the compound as a white solid. (Yield: 98 mg, 74%,
m.p=140° C.)

EXAMPLES 201.1-201.9

[1719] Following a similar procedure to that set forth in
Example 201, but using the amine and the thiadiazoleoxide
intermediate from the Preparative Example indicated in the
Table below, the thiadiazoleoxide products in the Table
below were prepared.

Prep Ex 1. Yield
(Thiadiazole 2. mp
oxide Prep Ex ©C)
Ex. Intermediate) (Amine) Product 3. MH*
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~,~
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EXAMPLES 202-245 diate from the Preparative Example(s) indicated in the Table
[1720] If one were to follow a procedure similar to that set below and stirring the reaction mixtures at room temperature
up to reflux, the thiadiazoleoxide products in the Table

forth in Example 201A, but using the commercially avail-

able (or prepared amine) and the thiadiazoleoxide interme- below could be obtained.
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EXAMPLES 246-373 below), and the thiadiazoleoxide intermediates from the
[1721] If one were to follow a procedure similar to that set Preparative Examples indicated in the Table below and

forth in Example 201A, but using the amines from the
Preparative Examples indicated in the Table below (or the
commercially available amines indicated in the Table

stirring the reaction mixtures at room temperature up to
reflux, the thiadiazoleoxide products in the Table below
could be obtained.
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(Thiadiazole
oxide Prep. Ex.
Ex. Intermediate) (Amine) Product
246 22.25 75.44 O
|
S
\ N/ \N
| N—N\ >\ /< \<
N s
- s N N—
” \H H/ O
O
HO /
Va
248 22.23 74 (ﬁ
AN
N N
) { v
N N $
; E \H H/
\P OH
N\
249 22.23 75.44 (ﬁ
PN
N N
>\ /<
</ \>—N N—
\H H/ O
\P OH /
N\ A
251 22.24 74 O
ll
PN
N N
) { v
N N $
\H H/
\N OH
/N
/
252 22.24 75.44 [e)
Il
SN
N N
\ ( v
N N $
\H H/ O
\N OH /
/N 7



US 2004/0186142 A1l

Sep. 23, 2004

281
-continued
Prep. Ex.
(Thiadiazole
oxide Prep. Ex.
Ex. Intermediate) (Amine) Product
254 22.26 75.44 [e)
I
o s N/ ~N
o\ T ANNVE
/7 \
Et—N N N N
\ N/
HO H H / o]
/
255 221 [e]
|
HoN S
N
(commercially \
available)
| N\ /N
/N H H
OH
O
256 221 [e]
HoN \ /
(commercially >—<
available)
| N\ N
/N H H
OH
O
257 221 75.66 fo)
|
5N \l/
W
N )_4 E
Ve N S,
O OH | /
258 221 75.30 fo)
|
5N \l/
W
N H :
Ve N O,
O OH H O>



US 2004/0186142 A1l Sep. 23, 2004
282
-continued
Prep. Ex.
(Thiadiazole
oxide Prep. Ex.
Ex. Intermediate) (Amine) Product
259 221 75.50 fo)
|
/5N \l/
N\ N T
X P
g T L
O OH H /
260 221 603D fo)
|
/5N \l/
N\ N z
X pu
O OH H /
262 221 75.10 fo)
|
PN \l/
N\ N z
X P
O OH H /
263 221 75.10E fe)
ll
S
N\/ Ny \E/
g T
O OH H H /
264 22.29 75.44

\
.,
z—
; g
T—2,
Z
\
n=0
o
Z
Bt
\ O



Sep. 23, 2004

US 2004/0186142 A1l
283
-continued
Prep. Ex.
(Thiadiazole
oxide Prep. Ex.
Ex. Intermediate) (Amine) Product
265 22.39 603C [e)
|
Y N
N N s
THT | o} \
N—
O OH H H /
266 22.30 75.44 (?
PEaN \l/
| Y
N H
-~ \S N N R
I\ | | | Y,
OH
267 22.6 75.1 [e)
|
at st
X Py
-~ \S N N
AN | Ly
OH
268 22.6 75.9 [e]
!
Nattse
N H
-~ \S N N
I\ | I
o O OH /
269 22.39 75.44 fo)
|
F3C PN \l/
N[
& P
g T L
O OH /
270 22.6 75.61 [e)
ll
s S\N N

\
Z_
O% /
O%m
/ w
P
E—Z):
T—2
\ O



US 2004/0186142 A1l Sep. 23, 2004

284
-continued
Prep. Ex.
(Thiadiazole
oxide Prep. Ex.
Ex. Intermediate) (Amine) Product
271 239 75.44 fo)
l
5N \l/
QD
N H
\S N N o
7\ | | | Yy,
O om
272 22.27 75.44 [e)
|
~ E:C 5N \l/
N/\ N N T
k/N M ' o
T
O OH H /
273 22.28 75.10 fo)
l
SN
N N %
QML
\S N N o
I\ | Ly
O O OH H
274 22.28 75.61 fo)
|
S
QO 3ad X
& P
\S N N o
VAN | | | Y,
O om
275 22.31 75.44 fo)
l
F;C S \l/
| W
N H
R R
0 O ou H H /
276 22.32 75.61 [e)
|
Cl S
N/ \N \5/
| \ [ G

\S
VAN | | | Y,

O O om H H



US 2004/0186142 A1l Sep. 23, 2004

285
-continued
Prep. Ex.
(Thiadiazole
oxide Prep. Ex.
Ex. Intermediate) (Amine) Product
277 2232 75.10 [e)
!
QX
O
N ®
278 2232 75.44 [e)
!
=bests oy
N | )
279 2232 75.9 [e)
BN
L ]QL M
O,
A ®
280 2232 75.60 [e)
!
BT
O
N\ >
O
281 2232 75.30 fe)

UJ

Cl
Q Q
\S



US 2004/0186142 A1l Sep. 23, 2004

286
-continued
Prep. Ex.
(Thiadiazole
oxide Prep. Ex.
Ex. Intermediate) (Amine) Product
282 2232 75.52 [e)
ll
S
C‘ / '\ O,
N ®
Cl
283 22.47 75.60 [e)
|
SN \l/
) W
N H
\S N N o
N\ | | >
0O O oH H H
O
284 22.34 75.52 [e]

285 22.48 75.44
(j\ i
x™ S \l/
N N/\ N/ \N )

286 221 75.67

287 22.36 75.44
=



US 2004/0186142 A1l Sep. 23, 2004

287
-continued
Prep. Ex.
(Thiadiazole
oxide Prep. Ex.
Ex. Intermediate) (Amine) Product
289 22.41 75.44 O
I
S \1/
O/\ N/ \N .
k/N /‘\ '\ : O
]
O OH H /
291 22.32 75.201 [e)
l
cl SN
X Py
ALY VT
0 O  on H H /
292 22.32 75.200 0
II
da SN
O N\ [
N :
A Y
O O  on H H /
293 22.47 75.201 [e)
e
SN
X PR
A T
0 O  on H /
204 22.47 75.200 o)
e
SN
X P
A s
O O  on H H /
295 22.4 75.201 0

o)

\
w

/

\
Z_
O% /
O%m
g
I
S
Z
T—2,
Z\ O



US 2004/0186142 A1l

Sep. 23, 2004
288
-continued
Prep. Ex.
(Thiadiazole
oxide Prep. Ex.
Ex. Intermediate) (Amine) Product
296 224 75.200 [e)
e
Cl S
N )—4 o
//\\ | |
OH H H /
297 22.45 75.201 [e)
ll
PN
| W
N H
~ \ N N °
I\ | Ll
OH H H /
298 22.45 75.200 [e)
e
PN
| W
N H
-~ \ N N °
I\ .
OH H /
299 22.46 75.201 [e)
ll
Br AN
N N x
N 5 Z H
g e
O OH H H /
300 22.46 75.200 [e)
|
Br /S\
N N z
N )—é ; o
]
O OH H H /



US 2004/0186142 A1l Sep. 23, 2004

-continued
Prep. Ex.
(Thiadiazole
oxide Prep. Ex.
Ex. Intermediate) (Amine) Product
301 22.39 75.201 [e)
FC AN G
N N >
N 5 z H
O
g T
O OH H /
302 22.39 75.200 [e)
FC PN G
N N X
N 5 Z H
O
g T
O OH /
303 22.39 601.A
FsC
N
-
O OH
304 22.39 601.B [e)
FyC S
N\ N X
N S Z H
O
g T
O OH /
305 221 7593 [e)
S
7N
N N
N -~ “~
g T
O OH H H
306 221 64.11 [e)
S
7N
N N

e N)_/(N



US 2004/0186142 A1l

290

-continued

Sep. 23, 2004

Prep. Ex.

(Thiadiazole
oxide Prep. Ex.
Ex. Intermediate) (Amine) Product
307 22.48 75.1
@\ (ﬁ
RN S
N N/\ Ny E/
K/N /\ '\ : O,
I
O OH H H /
308 22.37 75.9 [e)
S
= | | N\/ \/N E/
N N )—k ;
A T | o]
OH H H /
309 22.50 51.26
N/ O
| i
O Y@ iy
N\ N z
K/ : O,
I |
O OH /
310 22.51 75.9 [e)
ll
S
AN N N\/ \/N E/
g N7
Z N | o)
O OH /
311 22.16 75.1 fe)
e S\ /
@\/ \’(Q\ NB—Z\ /N :
: O,
[
O OH H H /
312 22.51 51.26 fo) [e)
|
SN



US 2004/0186142 A1l Sep. 23, 2004

291
-continued
Prep. Ex.
(Thiadiazole
oxide Prep. Ex.
Ex. Intermediate) (Amine) Product
313 22.38 75.1 fo)
ll
Br S
| e
X P
R Y
© O omH H H Vi
314 22.7 75.61 fe)
ll
S
l/ N/ \N \5/
NN \ M
\S N N ©
VA | Ly
O om
315 22.7 75.10 fe)
ll
SN
\ V4
X P
N s N N R
I\ | Ll
o O OH /
316 22.7 75.10E fe)
l
S
Vat i
N
N s N N
AN | Ll
o O OH /
317 22.7 603A [e)



US 2004/0186142 A1l

Sep. 23, 2004

292
-continued
Prep. Ex.
(Thiadiazole
oxide Prep. Ex.
Ex. Intermediate) (Amine) Product
318 22.7 603B (ﬁ
S
|/ s N/ \N \:_/
A DY
ATT T L
o O OoH H H /
—N N
/
319 22.7 603C (ﬁ
SN
asYs
\/N\ : 0,
A | 1
©  om H /
—N N
/
320 22.19 75.10 [e)
ll
/5N \l/
| \ N/
N\ o
o O OH /
321 22.19 75.10E [e)
|
S
| N/ \N \E/
VoV 7
O,
N N



US 2004/0186142 A1l Sep. 23, 2004

293
-continued
Prep. Ex.
(Thiadiazole
oxide Prep. Ex.
Ex. Intermediate) (Amine) Product
322 22.19 603A [e)
|
S
| s \ N\/ \/N \E/
N 5 ! H
\S \ N N R
/N | I
o O OH H H /
323 22.19 603B fe)
ll
S
| s \ N\/ \/N \g/
N 5 ! H
\S N R
VAN | | |
o O OH /
—N N
324 22.19 603C fe)
ll
SN
L AN L
RN o
/N | Ll
o O OH /
—N N
325 22.20 75.10

OH



US 2004/0186142 A1l Sep. 23, 2004

294
-continued
Prep. Ex.
(Thiadiazole
oxide Prep. Ex.
Ex. Intermediate) (Amine) Product
326 22.20 75.10E fe)
|
S
H s N O \E/
! Y
\S \ N N R
VAN | I
o O OoH H H /
327 22.20 603A fe)
ll
S
H s N \E/
! Y
\S \ N N R
VAN | ]
o O OoH H H /
328 22.20 603B fe)
ll
S
s N N \5/
| YA
N o
S N N
VAN | Ly
© ou H
—N N
/
329 22.20 603C fo)
ll
S \l/
H s N N Y
eSS
AN
S N N
VAN | Ly
O om
—N N
330 22.21 75.10 [e)
ll
S
\N/\ S N/ ~N \E/
N
\S N
/N | I
0 0 {n H /



US 2004/0186142 A1l Sep. 23, 2004

295
-continued
Prep. Ex.
(Thiadiazole
oxide Prep. Ex.
Ex. Intermediate) (Amine) Product
331 22.21 75.10E [e)
ll
/S\ \l/
/ \ O
// \\ p
332 22.21 75.10E [e)
|
S
)_4 0,
// \\ /)
333 22.21 603A [e)
ll
S
/ \ O
// \\ /)
334 22.21 603B



US 2004/0186142 A1l

296

-continued

Sep. 23, 2004

Prep. Ex.
(Thiadiazole
oxide Prep. Ex.
Ex. Intermediate) (Amine) Product
335 22.21 603C (ﬁ
~ AN
N/\ \ N N Z
L \ [
S N N
I\ | Ly
O om H H
—N N
336 22.19 75.61 [e)
I
S
| s \ N\/ \/N \E/
N 5 ( :
\S N N R
AN | Ly
OH H
337 22.20 75.61 [e)
I
S
H s N \E/
! YA
~ o)
> A | 1]
o © H /
338 22.21 75.61 [e)
|
S
\N/\ \ N \/ \/N \E/
N 5 { H
K/ s N N °
7\ | .
o O OoH H H /
339 2222 75.61 fe)
|
S
s N N \5/



US 2004/0186142 A1l Sep. 23, 2004

297
-continued
Prep. Ex.
(Thiadiazole
oxide Prep. Ex.
Ex. Intermediate) (Amine) Product
340 2222 75.10 fe)
ll
l/ s N/ S\N \l/
v P
N SN N N R
I\ | |
o O OH H H /
341 2222 75.10E fe)
ll
S
s N \z/
! DY
\/ ~ O,
S N N
VAN | Ll
o O OH /
342 2222 603A fo)
|
S
l/ s \ N/ \N \:_/
v P
N s N N R
VAN | Ll
o O OH /
343 2222 603B [e]
l
e S\ ~
|/ s N I
NP \ \ [
\S \ N N o
AN | L
o O OH H H /



US 2004/0186142 A1l Sep. 23, 2004

298
-continued
Prep. Ex.
(Thiadiazole
oxide Prep. Ex.
Ex. Intermediate) (Amine) Product
344 2222 603C [e]
ll
PN \l/
f N) (
O,
AN |
OH H H /
N N
345 221 74 O
|
SN
N\ /N k
N N N
\ /
\ H H
N OH
/Y
346 221 75.45 [e)
|
PN
N\ /N \
N N <
\ /
\ H H / O
N OH
/ 7
(@]
347 221 75.1 [e)
Il
PN
N\ /N
N N 3
\ /
\ H H O
N OH /



US 2004/0186142 A1l

Sep. 23, 2004

299
-continued
Prep. Ex.
(Thiadiazole
oxide Prep. Ex.
Ex. Intermediate) (Amine) Product
348 221 75.44 O
Il
S
349 22.39 75.1 [e)
S\
FiC N N—
\ /
\ [N
N OH
/ 7
(@]
350 22.47 64.2 [e)
|
SN
N N
\ /
H H
E>N OH
O
351 22.47 75.1 [e]
/S\
352 221 51.26 o)
Il
S

QH

"I/

£



US 2004/0186142 A1l Sep. 23, 2004

-continued
Prep. Ex.
(Thiadiazole
oxide Prep. Ex.
Ex. Intermediate) (Amine) Product
353 2241 S o
HN— !
7N
N\ /N
) N N—
(commercially \ /
available) /—\ H H
@] N OH
\_/ o)
354 221 13.18 [e)
OO
3 /N Vi
355 221 75.60 fe)
S
356 221 [e)

(0]

HN )

)
(commercially
available) )

UJ



US 2004/0186142 A1l Sep. 23, 2004

-continued
Prep. Ex.
(Thiadiazole
oxide Prep. Ex.
Ex. Intermediate) (Amine) Product
357 221 75.29 fo)
S
/ \
358 221 72 fo)
S
359 221 75.34 fe)
S
N
/Y é
360 221 75.62 fe)

j72]

/\
\/

\Z/
|
;: o ,,,/



US 2004/0186142 A1l Sep. 23, 2004

-continued
Prep. Ex.
(Thiadiazole
oxide Prep. Ex.
Ex. Intermediate) (Amine) Product
361 22.39 75.61 [e]
S
; / (@]
362 22.39 & [e)
HN— !
7N
: FiC N N—
(commercially \ /
available) \ H H
N OH
/Y
363 2242 § [e]
HN— !
VRN
N N—
(commercially \ /
available) HO//,,,. H H
E>N OH
O
364 2243 § o
HN— !
PN

>\ /<
(comrﬁe;clia)lly N\H H/N \
available \
—N N OH
/Y



US 2004/0186142 A1l

303

-continued

Sep. 23, 2004

Prep. Ex.
(Thiadiazole
oxide Prep. Ex.
Ex. Intermediate) (Amine) Product
365 221 75.63 fo)
PN
N\ /N
>_< §\
N N—
\ /
\ H H O
N OH /
/N
366 22.44 §F [e)
HN— !
~
N /N
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N\ N
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Prep. Ex.
(Thiadiazole
oxide Prep. Ex.
Ex. Intermediate) (Amine) Product
369 221 64.6% fo)
I
H,N N/ \N
(commercially >_<
available) N N
\ /
\ H H
N OH
/N
370 22.46 64.1* O
$ |
HN— N/S\N
Br N N <
\ /
(commercially \ H H
available) N o
2
371 22.45 75.1 [e]
I
SN
3\
N N—
\ /
\ H H / O
N—S OH
/I 7
O
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A
N
\ /
H H / O
N—S OH
Q N 7
O
373 221 75.19 [e]
I
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N\ /N \
N N <
\ /
\ H H / S
/N OH 7
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oxide Prep. Ex.
Ex. Intermediate) (Amine) Product
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|
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N\ /N
FsC N N—
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\ H H /
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(Thiadiazole
oxide Prep. Ex.
Ex. Intermediate) (Amine) Product
378 22.46 75.10E fo)
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N\ /N \
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(Thiadiazole
oxide Prep. Ex.
Ex. Intermediate) (Amine) Product
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|
SN
N\ /N \
FyC N N—
\H H/ O
N OH /
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O
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I
SN
N\ /N \
Br N N <
\H H/ O
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/ 7
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N N N
\H H/ O
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I
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(Thiadiazole
oxide Prep. Ex.
Ex. Intermediate) (Amine) Product
386 22.4 75.61 0
Il
SN
N\ /N \
Cl N N
\H H/ O
N—S OH /
/N 7
O
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ll
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SN
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Prep. Ex.
(Thiadiazole
oxide Prep. Ex.
Ex. Intermediate) (Amine) Product
390 2222 75.44 [e)
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SN
s /\ < s
o] \ Y
O —
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N\ N
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Prep. Ex.
(Thiadiazole
oxide Prep. Ex.
Ex. Intermediate) (Amine) Product
394 22.53 75.61 0
l
SN
N\ /N \
al N N—
\ /
H H / 0
H,N—S OH
T 7
¢
EXAMPLES 2001-2113
[1722] Following a similar procedure as that set forth in
Example 1 but using the commercially available or prepared
amine from the Preparative Example indicated in the Table
below, the following thiadiazoledioxide products were
obtained.
1. Yield
Amine & PrepEx of (%)
Ex intermediate Product 2. M+ D"
2001 o O 1. 33%
,/ \/ 2.539.8
! S
S N/ \N /
HN \ / \ '
i S
i i \ /
Ph
& 0 OH
22
NMe, PH
2002 o O 1. 72%
\V4 2.461.0
AN
/ N N
HoN / N \> /< /
% YN
& Vs
2 0 OH
NMez
2003 o O 1. 45%
\V/4 2. 4979
PN
N\ /N
HoN \ N A
-~
i i N\
© 0 OH
¢)
&



US 2004/0186142 A1l

Sep. 23, 2004

311
-continued
1. Yield
Amine & PrepEx of (%)
Ex intermediate Product 2. M+ D"
2004 o 0 1. 37%
,/ \/ 2. 4479
' S
! SN
fo) N
Y ) -~
/ o
N N
&
2 o) OH
NMe,
2005 O O 1. 5%
\L \Vj 2. 4979
: /5N
' N N
HoN R \>_</ :
| 9 Ai@
NH N
o
o OH
&22
NMe,
2006 o 0 1. 59%
\P \V/J 2.5299
! /5N
' N
HN R \ 4 :
) /\ /\ o
. W,
1203
o OH
NMe,
2007 o O 1. 64%
\/ \V4 2. 4617
: 5N
: N N
H,N R \>_</ :
| / 0
N N
&
5 o OH
NMez
2008 O 0 1.55%
N/ 2. 487.9
PN
N N
N >\_/<
NH N
MeO H
& MeO
b o OH

NMez
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1. Yield
Amine & PrepEx of (%)
Ex intermediate Product 2. M+ D"
2009 O O 1. 14%
Q§4y 2. 488.0
5N
OMe N N
HoN >\—/<
OMe
N N
H H
&
22 [e] OH
NMez
2010 O O 1. 24%
./ \\S// 2. 469.9
: 20N
fe) N N
HZN/\E@ \ 4 -
O
N N
H H |
&
22 (6] OH
NMe,
2011 O 0 1. 14%
Q§47 2. 488.9
PN
N N
HoN >\—/<
N N
OMe H H
&
22 o oH OMe
NMez
2012 o) 1. 10%
\V/J 2.527.8
5N
N N
HoN >\—/<
() S
O OH
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&
22 OMe
2013 O O 1. 14%
\/ \V/J 2.529.8
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N N \\///
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1. Yield
Amine & PrepEx of (%)
Ex intermediate Product 2. M+ 1"
2014 o O 1.32%
\V/J 2.53138
A5\
N N
N N °
H H |
o) OH
Cl
& NMe,
22 ol
2015 0, O 1. 6%
\L \V4 2, 498
: 5N
' N N
HN | R \>_</ :
% oY
5‘; o OH
NMez
2016 o O 1. 6%
,/ \V/ 2. 504.9
: S
: 7N
HN | © \ /
/ /\ /\ 0
i i
CONMe, | /
&
22 O OH
CONHMe
NMez
2017 o O 1. 8%
\V/4 2. 4582
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N N
HoN

3T
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1. Yield
Amine & PrepEx of (%)
Ex intermediate Product 2. M+ 1"
2018 o 0 1. 92%
\V/ 2. 501.0
/5N
N N
HoN >\—/<
N N
NMe, H H
&
22 o OH NMe,
NMe,
CF3C0,H
2019 1. 75%
\l/ 7 o, ,0 2.596.2
| \/
X 2N
o N N N N %
. e 3
| / 0 N N 0
15&24 0 OH ! | /
2020 0 O 1. 33%
\/ \V/4 2.517.2
N
N\ g W
Vi o N HN o
& OH
1205 (N /
/N)
2021 1. 71%
\I/ Z o, 0 2.580.2
| \Y4
; x Z5N
0 N N/\ N\ /N z
HN \ , :
| / K/N N O,
H
&
1206 6] OH | /
2022 o 0 1. 85%
\L \V/ 2. 5042
$ N/S\N
N\ g WS
/ o i o o
& OH
1207 /
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1. Yield
Amine & PrepEx of (%)
Ex intermediate Product 2. M+ 1"
2023 29 o o 1. 92%
& \V/4 2.5182
5N
N\ /N
N -~ .
-~ N N
HoN H 21
0 OH
OMe
OMe
OMe
OMe
2024 22 o, 0 1. 69%
- \\S// 2. 4181
V7
: o L
HN | Ve N N | O,
H H
& o /
2025 2& o, 0O 1. 86%
\V/4 2.5182
5N
N\ /N
N OMe
OMe P H
H,N g g
0 OH
OMe OMe
2026 1206 & 1. 75%
7z o 0 2.5522
~ o \/
H N N/\ \/ \/ =/
> k/ )_4 :
HN
N
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W, YY)
0 OH /
2027 22 & O O 1. 83%
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N N
N
/ g ~
HoN N N
0 OH
MeQ MeO
OMe

OMe
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1. Yield
Amine & PrepEx of (%)
Ex intermediate Product 2. M+ 1"
2028 1207 & 1. 79%
\// 2.516.1
x/ \
H,N >—<
o}
O) )
O
2029 1224 & \/ 1. 75%
\ / 2.568.2
/
- O QH
HoN |
2031 1. 92%
~/ \\// 2. 476.1
HoN o
& 1 ;
1207 /
O
2032 o O 1. 39%
\I/ \V4 2. 497.7
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H | N\ /N
0,
HoN N H
| / s N N
// \\ H H | /
& 1209 OH
2033 o O 1. 46%
\g \\S// 2.509.8
: o N/ \N \E
i | \ [
AN . .
O // \\ H H

OH
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1. Yield
Amine & PrepEx of (%)
Ex intermediate Product 2. M+ D"
2034 & 1210 o 0 1. 89%
- \\s// 2. 489.9
‘e
O \ / i
U - o)
o OH
2035 o 0 1. 13%
\g \\s// 2. 469.6
: 0 N NN
] | \ [
N
PN O
] i i |
& 1209 o on /
2036 o0 0 1. 36%
\§ \\S// 2.5005
: o N/ \N \E
| AN o
IN i o
& 1211 O O o /
2037 o 0 1. 48%
\l/ \V/4 2.5717
: Br 5N
: N N -
HoN © \N M
2!
| / < s N N ©
O// \\o H H | /
& 1212 ot
2038 o 1. 12%
\\s// 2. 470.0
N 77N =/
NH, B
| \
o OH N N
H H
&23.1 5 OH
2039 o 0 1.1%
\L \V/; 2.539.8
5N
3 o N N
HN | - >\ /< \L
/ N N\
o H H 0,
&23.8

OH |/
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1. Yield
Amine & PrepEx of (%)
Ex intermediate Product 2. M+ D"
O AV e
Ny =/
\
N N
H H
& 23.1 OH /\O
2 Q/ O\\ //O %: ;3_?7
N/S\N |
0 \ / H
Xy a QN 150
// \\ H H
& 1216 | /
w7 V4 3 4420
: N/S\ e
HN \ [
/\© /N . .
H H
& 1217 0 OH
w7 Vi 2, 3956
z S
N : o C‘ N\/ \/N E/
| / N\S N N : R
& 1216 o// \\o on H H | /
2044 o O 1.25%
\/ 2. 497.6
N/S\N ~N
N N o
/ \ H H
AN W
& 1209
1. 4%
2. 466.0



US 2004/0186142 A1l

Sep. 23, 2004

319
-continued
1. Yield
Amine & PrepEx of (%)
Ex intermediate Product 2. M+ 1"
2046 o o 1. 33%
\V/J 2. 4719
S
VRN
o) N N
NH, :\ /: —
N OH ®) §
N HN
24
[ j N OH
(o)
& 231
0
2047 o O 1. 9%
\/ \V/4 2. 567.9
PN
$ o N N
HN | Br >\ /< \L
/ N HN
o H 0
OH | Vi
N
& 23.8 0N
2049 o o 1. 28%
\/ \V4 2. 526.0
s PN (M + Na)
$ o N N
S ) { \V
o N HN o
& 1207 P | /
(N
o)
2050 0. O 1. 17%
\V/ 2. 410.0
PEaN
N
HN >\ /(
N N
&22 o H H
OH
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1. Yield
Amine & PrepEx of (%)
Ex intermediate Product 2. M+ 1"
2051 o o 1. 43%
NV \V/4 2.505.8
5N
$ N N\ i
H,N / 0 >\ /< N
Vi o N N
H H o
& 1218 - |
N /
/
OH
o
2052 O O 1. 45%
\V4 \V/4 2.5390
AN
S N N
H,N / 0 >\ /< \L
V4 N HN—
H
& 1219 o / Q
OH
N VY
/
N
e
2053 — 0 0 1. 22%
$ \V/4 2.511.6
o 5N
H,N N N
| / Br >\—/< R
&23.8 o ﬁ ﬁ O,
b L/
N\
/
2054 O O 1.55%
\ \V/J 2.5319
PN
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1. Yield
Amine & PrepEx of (%)
Ex intermediate Product 2. M+ D"
2055 O O 1. 46%
\/ \V/4 2.517.9
5N
AN N 7\
2!
/ 0 >—< $$
Va o i o / o)
& 1221 ol
N A
2056 o 0 1. 38%
\V4 \V/4 2.5179
AN
N~ N S\
2!
/ 0 >—< SS
N HN
Va o H / o}
& 1222 ol
N N 4
O o
2057 o 0 1.1%
\/ \/ 2.539.8
P2aN
$ o N N
Y N ) 4 \
/ N N o
H H
& 238 o |
OH /
N
“\
2058 o, 0 1. 23%
\ \V/J 2. 3960
$ N/S\N
HZN/\ \ / \L
&22 $
N NN
o)
OH
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1. Yield
Amine & PrepEx of (%)
Product 2. M+ D"
N\ 2 4550
PN
N
/

Ex intermediate

2059

o N
NH, \ / .
o §
N HN
H
N OH

1.55%

(/ N

& 1205
2060 (@] O
\_ \/
AN
N /N \ i
N N \
H o}

H,N / 0
ya . N
& 1223 /
OH
N3 7
QN
N
¢\
2062 o0 0 1.11%
\V4 2. 5139
S
PEERN
o N N
NH, \ / —
N OH o > < H
N HN
H
OY[J N OH
OH o
OH
1.5%
2. 461.7

&23.1
0. 0
\V/4
5N
N \<

2063 \4
S .
HZN/\E>— >\ /<
/ S AN
& 22 |
OH /
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1. Yield
Amine & PrepEx of (%)

Ex intermediate Product 2. M+ 1"

2064 1.21%

\\// 2. 5140

&23.1 S/?

2065 S o 0 1. 41%
\\// 2.532
WA,
/\N/\\
) 0 OH
AL h

2066 O O 1. 48%

2. 546
S
//& //& O

& 1225
2067 o O 1. ?3%
2. 586
Vo ue =
CH3
/& //\\ﬂl o
& 1226 O>

2068 S \ 1. 58%
2.572
o\\S N . > o\\S //o
e \\O /_ N\ s NN \L
P on AN Vg
& 1226 | |

HO
H H >
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1. Yield
Amine & PrepEx of (%)
Ex intermediate Product 2. M+ 1"
2069 S \ 1. 43%
2.518
O\\S NN, > O\\S//O
SN \\O /—N\ s | N\/ \/N \E/
OH S E
P 1NN AL A
& 1227 g }|I ! | /
2070 S 1. 28%
2. 560
O\\ N \ NH, > O\\ //O
/\N/S\\ N\ S | N/S\N \_/
°  om r \ [
) 7SN A
& 1228 G }|I ! | /
2071 S 1. 69%
o \ > 2.518
N\ NN \\//
N \\O N\
OH
P ZSN M
& 1229 o H H | /
2072 S \ 1. 27%
2.532
NA s, > A4
/\N/S\\O N\ s | \/ \/ E/
OH S
P NI A,
& 23.7 ok }|I ! | /
2073 S 1. 23%
o \ > 2. 504
\\S \ NH, \\// \/
/\N/ \\O N\ S
P o AN )\—/4
& 1230 ol 0
H =,
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1. Yield
Amine & PrepEx of (%)
Ex intermediate Product 2. M+ 1"
2074 1. 44%
\// 2.518
\
3 \\/Q\ \ \/
AR\ )\—/4
& 1231 OH O
H H —
2075 w 1. 48%
o, O 2. 546
A\ V2N /
\/N > N\ s N/S\N Y
S H
A\ A Y 2
0 NH, N N
HO OH }|I JI/\E)/
& 1225
2076 1. 48%
\L \\ // 2.502
H,N s N \
2 VAl
‘Q\)O N\H H/N S
o) >N OH o
& 22
O
»
RV AV 2 a5
N $ g \
2 \ i
/ O >—<
S
\
& 22 /N o
O
BV AV > o
s < \

N

\N OH
/ go

>_<\L

e
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1. Yield
Amine & PrepEx of (%)
Ex intermediate Product 2. M+ D"
2079 O 0O 1. 28%
\L \V/J 2. 482
s N/S\N
H,N— \ i
‘b\ >\_/< !
N N s
aY N/
\ H H / O
&22 N - P
/ \ cl
2080 [e) 1. 38%
\\ // 2. 528
N/S\N
H,N
- ) 4
N N
F N/
\ H H / O
Br N OH
& / N S
Br
2081 [e) 1.27%
\/ \V/4 2. 488
s N/S\N
A \ [\~
N N S
Q \ /
) \ H H
(@)
& 22 /N OH O
o )
(@)
2082 : O 0 1. 29%
\\ // 2. 486
s N/S\N
HN— :\ /: [>
N N S
o] \ /
) \ H H
O N OH
& 22 /
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1. Yield
Amine & PrepEx of (%)
Ex intermediate Product 2. M+ D"
N N/ 2 i
H,N $ N/S\N
: ) { -
F N N :\\
\H H/
& 22 \N OH
/N
N \/ 2 o
s N/S\N
HN— \ i
O \>_</ >
/ N N :\\
\H H/ O
\N OH /
& 22 / (@]
2085 (6] 1. 67%
\\ // 2. 510
HN N
>\ /<
O N N
\H H/
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F N oH
&22 / )
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>\ /<
\
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1. Yield
Amine & PrepEx of (%)
Ex intermediate Product 2. M+ D"
7 V4 56
i N/S\N
2
\_/
F i
' N\H H/N F
F
& 22 \N OH F
/ O F
o Vi e
x N
2
>\ /<
F N N
\H H/
& 22 \N OH F
/Y
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’ >\ /<
O/ N N
\H H/
O o— \N OH O/
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\
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O/ N N
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\ /N
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1. Yield
Amine & PrepEx of (%)
Ex intermediate Product 2. M+ D"
2091 o 0 1.37%
\\s// 2. 494
N N/ \N
>\ /<
F N N
\H H/
F \N OH F
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F
2092 1. 39%
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>\ /<
Cl N N
\H H/
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S
N N/ \N
>\ /<
N N
\H H/
\N OH
&22 / Y
2094 1. 48%
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S

N

&
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1. Yield
Amine & PrepEx of (%)
Ex intermediate Product 2. M+ D"
2095 1. 38%
\\ // 2.530
H,N
OAé N—: OH
/N
& 22
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1. Yield
Amine & PrepEx of (%)
Ex intermediate Product 2. M+ D"
2099 1. 22%
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s N \
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- >\ /( \[
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X
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2100 1. 40%
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HoN \ :\ / \ i
(@)
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O
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A
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1. Yield
Amine & PrepEx of (%)
Ex intermediate Product 2. M+ D"
2103 o 0 1. 9%
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s N/S\N
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0 N OH
o
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© /\TF
0
F
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HILN—
/ o
/

\Z/
O
as]
4
= :E
= ~
Sy
— o 1
s s}
\_o



US 2004/0186142 A1l Sep. 23, 2004

-continued
1. Yield
Amine & PrepEx of (%)
Ex intermediate Product 2. M+ 1"
2108 F F O O 1.25%
\L \\ // 2. 470
s PN

E F

H,N 4 N\ /N \L
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& 22 /N Y OH / /

2109 1. 34%
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PN
N N
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H,N
N N
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N \
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o
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1. Yield
Amine & PrepEx of (%)
Ex intermediate Product 2. M+ D"

2112 o0 0 1. 22%
\\s// 2. 498
. N
>\ /<
: E}—N N
\H H/
\N OH
&22 / o
o Vi 2 516
S
N N/ \N
>\ /<
N N
RN \Q N
o) N OH
&22 / \ \
o)

[1723] While the present invention has been described in

conjunction with specific embodiments set forth above, -continued
many alternatives, modifications and variations thereof will R’ R® R? R®
be apparent to those of ordinary skill in the art. All such N
alternatives, modifications and variations are intended to fall Xy, X,
within the spirit and scope of the present invention. | |
F e
What is claimed is: RT R RT R
1. A compound of the formula:
0
AN Xy
(&Y | N |
(9N Z o ya
I . g | |
o]
Ve S\ R R | R7 RS
N N N
>\ /< N L
. A | A
\N N/ / =
\ /
H H R’ R® R? R® R” R®
: 4o, 4o, 4w,
and the pharmaceutically acceptable salts and solvates 7 N’ N’
thereof, wherein: — == ==
R” R® R” R®

A is selected from the group consisting of:

@ R7 RS
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R’ RS R7 RS
/—O
\X% v
N
R7 RS R7 RS
R’ RS R7 RS
R’ RS
I
/
\_/
R’ RS R7 RS
%/ ?g/
x AN
R7 RS R12 R7 RS
N/
| > // | \
N~ N/ N F
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-continued
R’ RS R7 RS
o, s,
I S
=N
R’ RS R7 RS

z& ey
L HO A

N Ax
N
(2 R R®
[
=N
R’ RS R7 RS
N
\N, \
S F
R’ RS R7 RS
e}
[ (Y
2N F
O,
7 8 (o]
N,
. ,I//\ S,
| AN
P =
R’ RS R7 RS
//\o
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R7 R® 3 R R

R’ R® //_O\ I/o ,
HI%Q\NH, k/N’ l
N

s X, s
X R’ RS R7 RS
RS RS RS

Neo
7 8 7 8
R RS R R7 R R’ R
N
4 70
\, 5
¢ o
N— =N
R’ R

%IL <N¥ | and

Z
)Z> > El
Z R’ RS R’ RS
R® R® |

"~
\N > N o N
wherein one or both of the above rings of said A groups
are substituted with 1 to 6 substituents each indepen-
7 | 7 | dently selected from the group consisting of: R® groups;
A N
e AN ~o.
| *
0
R7 RS R? R®
N
— | ) / N  and
N\ o J and
x ) P ’
. g s
| 8 R
F R R R’
wherein the above rings of said A groups are substituted wherein the above phenyl rings of said A groups are
with 1 to 6 substituents each independently selected substituted with 1 to 3 substituents each independently

from the group consisting of: R® groups; selected from the group consisting of: R® groups; and
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R’ RS R’ RS
N o
= \ .
E\%ﬁ; /O> N|\ />_R 5
R? N N
R’ RS
R7 RS R®
/N\S /
~ 7/ n ’
RO N
R’ RS
R’ RS S

R®, |

%
7
Y

R

B is selected from the group consisting of

R’ R®

6 R4 R6

R* R
R3
2

N
N\

N—N

o]

2 =
hg
%,
%

NH
RIO
RS
R4 R®
11 ’ |
R R3 /
N— NH OH
Rll
R12
~. N
N S
, N—%
ey .
R? R?
R? R?

A
o
Z—
/ ~1
=,
PHJS;W
9,
w
o e
o
=
0.
z
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-continued
R12
N/
I\i/
R3
RZ
R12
10 /
R N
R3 R3
R? OH
R12
R* /N o, N R
RS?%)?}" RXJ%/
OH OH
0
R* R® R? S\
| \ /
3
R T -
OH
Ry
/ S RU S
and H
Ry S \ /
R R? R?
nis 0 to 6;
pislto5;
X is O, NR*®, or S;
Zis1to 3;

R? is selected from the group consisting of: hydrogen,

OH, —C(0)OH, —SH, —SO,NR™R™, —NH-
C(O)R™?, —NHSO,NR"?R*™, —NHSO,R"??,
—NR"R™,  —C(O)NRR", —C(O)NHOR",
—C(0)NROH, —S(0,)OH, —OC(O)R ">, an unsub-
stituted heterocyclic acidic functional group, and a
substituted heterocyclic acidic functional group;
wherein there are 1 to 6 substituents on said substituted
heterocyclic acidic functional group each substituent
being independently selected from the group consisting
of: R® groups;

each R® and R* is independently selected from the group

consisting of: hydrogen, cyano, halogen, alkyl, alkoxy,
cycloalkyl substituted with 1 to 4 alkyl groups wherein
each alkyl group is independently selected, unsubsti-
tuted cycloalkyl, cycloalkyl substituted with 1 to 4

alkyl groups, —OH, —CF,;, —OCF;, —NO,,
—C(O)R"?, —C(0)OR™, —C(O)NHR",
—C(O)NR™R™, —SO(ONRBR“, —SO(ORB,
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—C(O)NR™OR™"™, unsubstituted or substituted aryl,
unsubstituted or substituted heteroaryl,

R Il{13 N/OR13

| N I}

p—R3, R and C\ ,

[ I Rt
r307

(0]

wherein there are 1 to 6 substituents on said substituted
aryl group and each substituent is independently
selected from the group consisting of: R® groups; and
wherein there are 1 to 6 substituents on said substituted
heteroaryl group and each substituent is independently
selected from the group consisting of: R® groups; or

R? is and R* taken together with the carbons atoms to
which they are bonded to in the the phenyl B substitu-

ent

RS
R* R®
R3

RZ

form a fused ring of the formula:

or

wherein Z' or Z* is an unsubstituted or substituted satu-
rated heterocyclic ring (preferably a 4 to 7 membered
heterocyclic ring), said ring Z* or Z* optionally con-
taining one additional heteroatom selected from the
group consisting of: O, S and NR*®; wherein there are
1 to 3 substituents on said ring Z' or Z7, and each
substituent is independently selected from the group
consisting of: alkyl, aryl, hydroxy, hydroxyalkyl,
alkoxy, alkoxyalkyl, arylalkyl, fluoroalkyl, cycloalkyl,
cycloalkylalkyl, heteroaryl, heteroarylalkyl, amino,
—C(0)OR*, —C(O)NR™R'°, —SONRR*,

Sep. 23, 2004

—C(O)R*®>, —SO,R*® provided that R*® is not H,
—NHC(O)NR**R*®, —NHC(0)OR**, halogen, and a
heterocycloalkenyl group;

each R® and R® are the same or different and are inde-

pendently selected from the group consisting of hydro-
gen, halogen, alkyl, alkoxy, —CF,, —OCF;, —NO,,
—C(O)R"?, —C(0)OR™>, —C(O)NRR™,
—S0,NR*”R**, —C(O)NR'OR*, cyano, unsubsti-
tuted or substituted aryl, and unsubstituted or substi-
tuted heteroaryl group; wherein there are 1 to 6 sub-
stituents on said substituted aryl group and each
substituent is independently selected from the group
consisting of: R® groups; and wherein there are 1 to 6
substituents on said substituted heteroaryl group and
each substituent is independently selected from the
group consisting of: R groups;

each R7 and R® is independently selected from the group

consisting of: H, unsubstituted or substituted alkyl,
unsubstituted or substituted aryl, unsubstituted or sub-
stituted heteroaryl, unsubstituted or substituted aryla-
Ikyl, unsubstituted or substituted heteroarylalkyl,
unsubstituted or substituted cycloalkyl, unsubstituted
or substituted cycloalkylalkyl, —CO,R",
—CONR*R**, alkynyl, alkenyl, and cycloalkenyl; and
wherein there are one or more substituents on said
substituted R” and R® groups, wherein each substitutent
is independently selected from the group consisting of:

a) halogen,

b) —CF;,

¢) —COR™,
d) —OR™,

¢) —NRPR™,
f) —NO,,

g) —CN,

h) —S0,0R",

i) —Si(alkyl),, wherein each alkyl is independently
selected,

j) —Si(aryl),, wherein each alkyl is independently
selected,

k) —(R*?),R**Si, wherein each R'? is independently
selected,

1) —CO,R™,

m) —C(O)NR**R™,

1) —SO,NR'R™,

0) —SO.R™,

p) —OC(O)R™,

) —OC(O)NR*R™,
r) —NR*C(O)R**, and
s) —NR'CO,R'%;

(fluoroalkyl is one non-limiting example of an alkyl
group that is substituted with halogen);

R® is selected from the group consisting of: hydrogen,
alkyl, cycloalkyl and cycloalkylalkyl;
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each R® is independently selected from the group consist-
ing of:

a) —R™,

b) halogen,

¢) —CF,,

d) —COR™,
e) —OR™,

f) —NRR™
g) —NO,,

h) —CN,

i) —SO,R™3,

i) —SO,NR™R™,
k) —NR>COR™,
1) —CONR™R™,
m) —NR*3CO,R™,

n) —CO,R",
0)
N
2
I
N—N
H

p) alkyl substituted with one or more —OH groups,

q) alkyl substituted with one or more —NR'*R*
group, and

r) —N(R**)SO,R'%;

each R'® and R™ is independently selected from the group

consisting of R*'?, halogen, —CF,, —OCF,,
_NRRM, —_NR®C(O)NR®R™, _OH.
—C(0)OR™, —SH, —SO NRR', —SO,R',
_NHC(O)R!®, —NHSO,NR™*R™, _NHSO.R™,

—C(0O)N"*R™, —C(O)NR™OR™, —OC(0)R** and
cyano;

R*? is selected from the group consisting of: hydrogen,
—C(0YOR™>, unsubstituted or substituted aryl, unsub-
stituted or substituted heteroaryl, unsubstituted or sub-
stituted ~ arylalkyl, unsubstituted or substituted
cycloalkyl, unsubstituted or substituted alkyl, unsub-
stituted or substituted cycloalkylalkyl, and unsubsti-
tuted or substituted heteroarylalkyl group; wherein
there are 1 to 6 substituents on the substituted R'?
groups and each substituent is independently selected
from the group consisting of: R® groups;

each R' and R'* is independently selected from the group
consisting of: H, unsubstituted or substituted alkyl,
unsubstituted or substituted aryl, unsubstituted or sub-
stituted heteroaryl, unsubstituted or substituted aryla-
Ikyl, unsubstituted or substituted heteroarylalkyl,
unsubstituted or substituted cycloalkyl, unsubstituted
or substituted cycloalkylalkyl, unsubstituted or substi-
tuted heterocyclic, unsubstituted or substituted fluoro-
alkyl, and unsubstituted or substituted heterocycloalky-
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lalkyl (wherein “heterocyloalkyl” means heterocyclic),
wherein there are 1 to 6 substituents on said substituted
R*® and R'* groups and each substituent is indepen-
dently selected from the group consisting of: alkyl,
—CF;, —OH, alkoxy, aryl, arylalkyl, fluroalkyl,
cycloalkyl, cycloalkylalkyl, heteroaryl, heteroaryla-
Ikyl, —N(R*),, —C(0)OR', —C(O)NR*R*®,
—S(0),NR™R*®, —C(O)R™, —SO,R** provided that
R* is not H, halogen, and —NHC(O)NR*’R*®; or

R*? and R'* taken together with the nitrogen they are
attached to in the groups —C(O)NR?R'* and
—SO°NR™R' form an unsubstituted or substituted
saturated heterocyclic ring, said ring optionally con-
taining one additional heteroatom selected from the
group consisting of: O, S and NR*®; wherein there are
1 to 3 substituents on the substituted cyclized R** and
R groups and each substituent is independently
selected from the group consisting of: alkyl, aryl,
hydroxy, hydroxyalkyl, alkoxy, alkoxyalkyl, arylalkyl,
fluoroalkyl, cycloalkyl, cycloalkylalkyl, heteroaryl,

heteroarylalkyl, amino, —C(0)OR™?,
—C(O)NR™R*®,  —SONRR', —C(O)R™,
—SOR*  provided that R is not H,

—NHC(O)NR*®R*®, —NHC(O)OR™’, halogen, and a
heterocycloalkenyl group;

each R*® and R is independently selected from the group
consisting of: H, alkyl, aryl, arylalkyl, cycloalkyl and
heteroaryl;

R'7 is selected from the group consisting of: —SO,alkyl,
—S0,aryl, —SO,cycloalkyl, and —SO,heteroaryl;

R*® is selected from the group consisting of: H, alkyl, aryl,
heteroaryl, —C(O)R*, —SO,R* and
—C(O)NR'R>®;

each R*® and R*° is independently selected from the group
consisting of: alkyl, aryl and heteroaryl;

R*° is selected from the group consisting of: alkyl,
cycloalkyl, —CN, —NO,, or —SO,R** provided that
R* is not H;

each R*! is independently selected from the group con-
sisting of: unsubstituted alkyl, unsubstituted or substi-
tuted aryl, unsubstituted or substituted heteroaryl and
unsubstituted or substituted cycloalkyl; wherein there
are 1 to 6 substituents on said substituted R*! groups
and each substituent is independently selected from the
group consisting of: alkyl, halogen and —CF;

each R*° is independently selected from the group con-
sisting of: H, alkyl and cycloalkyl;

gis 1 or2; and

tis 0, 1 or2.
2. The compound of claim 1 wherein A is selected from
the group consisting of:

(1) unsubstituted or substituted:

@
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-continued
R7 R®

%ﬂ%

R8

)
&

R7

R9
R7 Rg R7 RS
R’ RS
Rga.

3. The compound of claim 1 wherein substituent A is:

Ry

el
&

)

wherein the furan ring is unsubstituted or substituted with 1
or 2 alkyl groups wherein each alkyl group is independently
selected, R” is selected from the group consisting of: —CF,,
alkyl and cycloalkyl, and R® is H.

4. The compound of claim 1 wherein substituent A is:

Ry

el
&

O,

W,

wherein the furan ring is substituted with 1 or 2 alkyl groups
independently selected from the group consisting of methyl,
ethyl and isopropyl, R” is selected from the group consisting
of: ethyl, isopropyl and t-butyl, and R® is H.

5. The compound of claim 1 wherein A is selected from
the group consisting of:

CF; CF3

-continued
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-continued

-continued

CF,

CF,

CF,

CF;
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6. The compound of claim 1 wherein A is selected from
the group consisting of: -continued
'
- ' o

8. The compound of claim 1 wherein B is selected from

the group consisting of:

Rs
Ry R¢
S Ry
) R; \ | and
R3
Ry Ry
Riz
\
N—N
: RN

Ry

9. The compound of claim 1 wherein B is selected from

the group consisting of:

and | .
/
Br Cl
\N OH HoN—S OH
/ S
O

7. The compound of claim 1 wherein substituent A is

selected from the group consisting of:
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-continued

0N
7N

VAN

o ©

OH OH

|
- N and
|

Ny
//\\

£

?

HO

10. The compound of claim 1 wherein B is selected from
the group consisting of:

%

wa

\N OH
/ go

11. The compound of claim 1 wherein B is selected from
the group consisting of:

v \,(Q}X and

O OH

\N OH |
/ go

(0]

Z
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12. The compound of claim 1 wherein B is

wherein R is —OH.
14. The compound of claim 1 wherein B is:

wherein R* is —OH, and R*® and R'* are independently
selected from the group consisting of H and alkyl.
15. The compound of claim 1 wherein B is

Rll
TN
.
R3
RZ

16. The compound of claim 15 wherein R* is H.

17. The compound of claim 16 wherein R* is —OH.

18. The compound of claim 17 wherein R® is
—C(O)NRPR™.

19. The compound of claim 17 wherein R® is
—S(0)NR*R*,

20. The compound of claim 1 wherein B is:

Rll

R3
RZ

wherein R* is —OH, R? is —C(O)NR**R**, R** is H or
methyl, and R*® and R** are independently selected from the
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group consisting of: H, alkyl, unsubstituted cycloalkyl,
substituted cycloalkyl, unsubstituted heteroaryl and substi-
tuted heteroaryl.

21. The compound of claim 1 wherein B is:

wherein R* is —OH, R* is —S(0),NR"R'*, R'! is H or
methyl, and R*® and R'* are independently selected from the
group consisting of H, alkyl, unsubstituted cycloalkyl and
substituted cycloalkyl.

22. The compound of claim 1 wherein B is:

R? R?

23. The compound of claim 22 in R* is H.

24. The compound of claim 23 wherein R* is —OH.

25. The compound of claim 24 wherein R® is
—C(O)NR™PR'™,

26. The compound of claim 24 wherein R> is
—S(0)NR*R*,

27. The compound of claim 1 wherein B is:

wherein R? is —OH, R? is —C(O)NR'*R*“, R is H, and
R~ and R are independently selected from the group
consisting of: H, alkyl, unsubstituted heteroaryl and substi-
tuted heteroaryl.

28. The compound of claim 1 wherein B is:

Sep. 23, 2004

wherein R?is —OH, R? is —S(0),NR"’R'*, R" is H, and
R~ and R are independently selected from the group
consisting of H and alkyl.

29. The compound of claim 1 wherein:

(1) substituent A in formula IA is selected from the group
consisting of:

R7 RS R7 R®
, 4,
v
/
R’ RS R7 RS
//\o

R7 RS
s > and
O
RS
O
RS
R’
RS

wherein the above rings are unsubstituted, or the above
rings are substituted with 1 to 3 substituents indepen-
dently selected from the group consisting of: F, CL, Br,
alkyl, cycloalkyl, and —CF,; R’ is sclected from the
group consisting of: H, —CF;, —CF,CH,;, methyl,
ethyl, isopropyl, cyclopropyl and t-butyl; and R® is H;
and

(b)

wherein R” is selected from the group consisting of: H,
—CF;, —CF,CH;, methyl, ethyl, isopropyl, cyclopro-
pyl and t-butyl; and R® is H; and R*® is as defined in
claim 1;
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(2) substituent B in formula IA is selected from the group
consisting of:

RS

R4 RS R3 S 3

R13 \ /

\N and
N
14
R ﬁ R?
O 2
wherein:

R? is selected [from the group consisting of: H, OH,
—NHC(O)R and —NHSO,R">;

R® is selected from the group consisting of:
—C(O)NRPR'*—SO,NR"’R", —NO,, cyano, and
—SO0O,R";

R* is selected from the group consisting of: H, —NO,,
cyano, alkyl, halogen and —CF;;

R3 is selected from the group consisting of: H, —CF,
—NO,, halogen and cyano;

RC is selected from the group consisting of: H, alkyl and
—CF;;

R is selected from the group consisting of: H, halogen
and alkyl; and

each R'? and R** is independently selected from the group
consisting of: H, unsubstituted alkyl.

30. The compound of claim 1 wherein:

(1) substituent A in formula IA is selected from the group
consisting of:
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-continued

(2) substituent B in formula IA is selected from the group
consisting of:

RS
R4 RS RrR3 S 3
RI3 \ /
\N and
R4 e ¥
(ll R?

wherein:
R? is —OH;
R® is selected from the group consisting of:

—SO’NR*R** and —CONR™ R,

R* is selected form the group consisting of: H, Br, —CH,,
ethyl and —CFj;

R? is selected from the group consisting of: H and cyano;
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RO is selected from the group consisting of: H, —CH, and
—CF;;

R is H; and

R'? and R'* are independently selected from the group
consisting of H and methyl.

31. The compound of claim 1 wherein substituent A is
selected from the group consisting of:

and substituent B is selected from the group consisting of:

e N\H/©7} s
O OH
Br
and
\
N OH
2
Fi:C
OH
/

(0]

2

32. The compound of claim 1 wherein substituent A is
selected from the group consisting of:
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-continued

and substituent B is selected from the group consisting of:

-~ and

OH

33. The compound of claim 1 wherein g is 1.
34. The compound of claim 1 wherein g is 2.
35. The compound of claim 31 wherein g is 1.
36. The compound of claim 32 wherein g is 2.

37. A pharmaceutically acceptable salt of a compound of
claim 1.

38. A sodium salt of a compound of claim 1.
39. A calcium salt of a compound of claim 1.

40. The compound of claim 1 selected from the group
consisting of:

o, O
Y%

PN
N N
>\ /<
| N N
\ /
H H
H

O

Z
—
o
o
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-continued

YQHtf

\YJ

PN

N OH
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\ - H H
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OH

OH
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Cl
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/N N N | 0
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e oo\ o
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\\//
PN
N N
O
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Nl N A Q
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0. 0
\Y%
7N
o S N N
Q | >\ /( k
N N\ /N
\ HO H H / Q-
VY
\\//
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o\\S //o
w N
N " >\ /< \~<
S ;
o/ \\o N N\H H/ 0
HO / P
o\\S //o
N N
S
N N \~<
SN '
NN
7 cl,
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w AN
S
N )4 \«
NN
o/ \\o N\H H/ / 0
HO P
o\\S //o
w N
Nl >\_/< \<
S ;
o/ \\o N N\H H/N 0
HO / P
cl
o, 0

\N—S
/ O// \\O
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o\\ //o

N\ /N: o
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-continued -continued
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S 7N
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-continued -continued
0
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pharmaceutically acceptable salts thereof, and pharmaceu-
tically acceptable solvates thereof.

42. The compound of claim 1 selected from the group
consisting of compounds of the formula:
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the pharmaceutically acceptable salts thereof, and the phar-
maceutically acceptable solvates thereof.
43. The compound of claim 41 having the formula:
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or a pharmaceutically acceptable salt or solvate thereof.
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49. The compound of claim 41 having the formula

45. The compound of claim 41 having the formula
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50. The compound of claim 41 having the formula
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or a pharmaceutically acceptable salt or solvate thereof.
46. The compound of claim 42 having the formula:
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or a pharmaceutically acceptable salt or solvate thereof.
47. The compound of claim 41 having the formula: 51. The compound of claim 41 having the formula

o, 0
\\// \\//
/ \
\ / $ Cl > < :5
\ HzN\s\ H
/N N OH
0
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52. The compound of claim 41 having the formula:
or a pharmaceutically acceptable salt or solvate thereof.
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48. The compound of claim 41 having the formula
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or a pharmaceutically acceptable salt or solvate thereof.

or a pharmaceutically acceptable salt or solvate thereof.
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53. The compound of claim 41 having the formula: 57. The compound of claim 41 having the formula:
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or a pharmaceutically acceptable salt or solvate thereof.

54. The compound of claim 41 having the formula: or a pharmaceutically acceptable salt or solvate thereof.

58. The compound of claim 41 having the formula:
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or a pharmaceutically acceptable salt or solvate thereof.
59. The compound of claim 41 having the formula:

or a pharmaceutically acceptable salt or solvate thereof.

55. The compound of claim 41 having the formula:
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or a pharmaceutically acceptable salt or solvate thereof.

or a pharmaceutically acceptable salt or solvate thereof. 60. The compound of claim 41 having the formula:

56. The compound of claim 41 having the formula:

or a pharmaceutically acceptable salt or solvate thereof. or a pharmaceutically acceptable salt or solvate thereof.
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61. The compound of claim 41 having the formula:
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or a pharmaceutically acceptable salt or solvate thereof.

62. The compound of claim 41 having the formula:
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or a pharmaceutically acceptable salt or solvate thereof.

63. The compound of claim 41 having the formula:
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or a pharmaceutically acceptable salt or solvate thereof.

64. The compound of claim 1 having the formula:
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or a pharmaceutically acceptable salt or solvate thereof.
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65. The compound of claim 1 having the formula:
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or a pharmaceutically acceptable salt or solvate thereof.
66. The compound of claim 1 having the formula:
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or a pharmaceutically acceptable salt or solvate thereof.
67. The compound of claim 1 having the formula:
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or a pharmaceutically acceptable salt or solvate thereof.

68. The compound of claim 1 selected from the group
consisting of the final compounds of Examples 1 to 201,
201A, 201.1 to 201.9, 202 to 204, 206 to 241, 241.1, 241.2,
241.3, 241.4, 242 to 373 to 394, 2001 to 2060, and 2062 to
2113.

69. The compound of claim 1 in isolated and pure form.

70. A pharmaceutical composition comprising at least one
compound of claim 1, or a pharmaceutically acceptable salt
or solvate thereof, in combination with a pharmaceutically
acceptable carrier.

71. Apharmaceutical composition comprising at least one
compound of claim 1, or a pharmaceutically acceptable salt
or solvate thereof, and at least one other agent, medicament,
antibody and/or inhibitor for treating a chemokine mediated
disease, in combination with a pharmaceutically acceptable
carrier.

72. Apharmaceutical composition comprising at least one
compound of claim 41, or a pharmaceutically acceptable salt
or solvate thereof, in combination with a pharmaceutically
acceptable carrier.
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73. Apharmaceutical composition comprising at least one
compound of claim 41, or a pharmaceutically acceptable salt
or solvate thereof, and at least one other agent, medicament,
antibody and/or inhibitor for treating a chemokine mediated
disease, in combination with a pharmaceutically acceptable
carrier.

74. A method of treating a chemokine mediated diseases
comprising administering to a patient in need of such
treatment an effective amount of a compound of claim 1, or
a pharmaceutically acceptable salt or solvate thereof.

75. A method of treating cancer in a patient in need of
such treatment comprising administering to said patient an
effective amount of at least one compound of claim 1, or a
pharmaceutically acceptable salt or solvate thereof.

76. A method of treating cancer in a patient in need of
such treatment comprising administering to said patient an
effective amount of at least one compound of claim 1, or a
pharmaceutically acceptable salt or solvate thereof, in com-
bination with at least one anticancer agent selected from the
group consisting of: (a) microtubule affecting agents, (b)
antineoplastic agents, (¢) anti-angiogenesis agents, or (d)
VEGF receptor kinase inhibitors, (¢) antibodies against the
VEGEF receptor, (f) interferon, and g) radiation.

77. A method of treating cancer in a patient in need of
such treatment comprising administering to said patient at
least one compound of claim 1, or a pharmaceutically
acceptable salt or solvate thereof, in combination with at
least one antineoplastic agent selected from the group con-
sisting of: gemcitabine, paclitaxel, 5-Fluorourcil, cyclophos-
phamide, temozolomide, and Vincristine.

78. A method of treating cancer in a patient in need of
such treatment, comprising administering to said patient an
effective amount of at least one compound of claim 1, or a
pharmaceutically acceptable salt or solvate thereof, concur-
rently or sequentially with a microtubule affecting agent.

79. A method treating cancer in a patient in need of such
treatment comprising administering to said patient a thera-
peutically effective amount of: (a) at least one compound of
claim 1, or a pharmaceutically acceptable salt or solvate
thereof, concurrently or sequentially with (b) at least one
agent selected from the group consisting of: (1) antineoplas-
tic agents, (2) microtubule affecting agents, and (3) anti-
angiogenesis agents.

80. A method of inhibiting angiogenesis in a patient in
need of such treatment comprising administering to said
patient an effective amount of at least one compound of
claim 1, or a pharmaceutically acceptable salt or solvate
thereof.

81. A method of treating angiogenic ocular disease in a
patient in need of such treatment comprising administering
to said patient an effective amount of at least one compound
of claim 1, or a pharmaceutically acceptable salt or solvate
thereof.

82. A method of treating a disease selected from the group
consisting of: acute pain, acute inflammation, chronic
inflammation, rheumatoid arthritis, acute inflammatory pain,
chronic inflammatory pain, neuropathic pain, psoriasis,
atopic dermatitis, asthma, COPD, adult respiratory disease,
arthritis, inflammatory bowel disease, Crohn’s disease,
ulcerative colitis, septic shock, endotoxic shock, gram nega-
tive sepsis, toxic shock syndrome, stroke, cardiac reperfu-
sion injury, renal reperfusion injury, glomerulonephritis,
thrombosis, Alzheimer’s disease, graft vs. host reaction,
allograft rejections, malaria, acute respiratory distress syn-

drome, delayed type hypersensitivity reaction, atherosclero-
sis, cerebral ischemia, cardiac ischemia, osteoarthritis, mul-
tiple sclerosis, restinosis, angiogenesis, 0St€OpOrosis,
gingivitis, respiratory viruses, herpes viruses, hepatitis
viruses, HIV, Kaposi’s sarcoma associated virus, meningitis,
cystic fibrosis, pre-term labor, cough, pruritis, multi-organ
dysfunction, trauma, strains, sprains, contusions, psoriatic
arthritis, herpes, encephalitis, CNS vasculitis, traumatic
brain injury, CNS tumors, subarachnoid hemorrhage, post
surgical trauma, interstitial pneumonitis, hypersensitivity,
crystal induced arthritis, acute pancreatitis, chronic pancre-
atitis, acute alcoholic hepatitis, necrotizing enterocolitis,
chronic sinusitis, angiogenic ocular disease, ocular inflam-
mation, retinopathy of prematurity, diabetic retinopathy,
macular degeneration with the wet type preferred, corneal
neovascularization, polymyositis, vasculitis, acne, gastric
ulcers, duodenal ulcers, celiac disease, esophagitis, glossitis,
airflow obstruction, airway hyperresponsiveness, bron-
chiectasis, bronchiolitis, bronchiolitis obliterans, chronic
bronchitis, cor pulmonae, dyspnea, emphysema, hypercap-
nea, hyperinflation, hypoxemia, hyperoxia-induced inflam-
mations, hypoxia, surgical lung volume reduction, pulmo-
nary fibrosis, pulmonary hypertension, right ventricular
hypertrophy, peritonitis associated with continuous ambula-
tory peritoneal dialysis (CAPD), granulocytic ehrlichiosis,
sarcoidosis, small airway disease, ventilation-perfusion mis-
matching, wheeze, colds, gout, alcoholic liver disease,
lupus, burn therapy, periodontitis, cancer, transplant reper-
fusion injury, early transplantation rejection, airway hyper-
reactivity, allergic contact dermatitis, allergic rhinitis, alope-
cia areata, antiphospholipid syndromes, aplastic anemia,
autoimmune deafness, autoimmune hemolytic syndromes,
autoimmune hepatitis, autoimmune neuropathy, autoim-
mune ovarian failure, autoimmune orchitis, autoimmune
thrombocytopenia, bullous pemphigoid, chronic allograft
vasculopathy, chronic inflammatory demyelinating poly-
neuropathy, cirrhosis, cor pneumoniae, cryoglobulinemia,
dermatomyositis, diabetes, drug-induced autoimmunity, epi-
dermolysis bullosa acquisita, endometriosis, fibrotic dis-
eases, gastritis, Goodpasture’s syndrome, Graves’ disease,
Gullain-Barre disease, Hashimoto’s thyroiditis, hepatitis-
associated autoimmunity, HIV-related autoimmune syn-
dromes and hematologic disorders, hypophytis, idiopathic
thrombocytic pupura, interstitial cystitis, juvenile arthritis,
Langerhans’ cell histiocytitis, lichen planus, metal-induced
autoimmunity, myasthenia gravis, myelodysplastic syn-
dromes, myocarditis, myositis, Neuropathies, nephritic syn-
drome, optic neuritis, pancreatitis, paroxysmal nocturnal
hemoglobulinemia, pemphigus, polymyalgia, post-infec-
tious autoimmunity, primary biliary cirrhosis, reactive
arthritis, ankylosing spondylitis, Raynaud’s phenomenon,
Reiter’s syndrome, reperfusion injury, scleritis, scleroderma,
secondary hematologic manifestation of autoimmune dis-
eases, silicone implant associated autoimmune disease,
Sjogren’s syndrome, systemic lupus erythematosus, throm-
bocytopenia, transverse myelitis, tubulointerstitial nephritis,
uveitis, vasculitis syndromes, and Vitiligo in a patient in
need of such treatment comprising administering to said
patient an effective amount of at least one compound of
claim 1, or a pharmaceutically acceptable salt or solvate
thereof.

83. Amethod of treating a chemokine mediated disease in
a patient in need of such treatment comprising administering
to said patient at least one compound of claim 1, or a
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pharmaceutically acceptable salt or solvate thereof, in com-
bination with at least one other medicament useful for the
treatment of chemokine mediated diseases.

84. A method of treating a chemokine mediated disease in
a patient in need of such treatment comprising comprising
administering to said patient at least one compound of claim
1, or a pharmaceutically acceptable salt or solvate thereof, in
combination with at least one other medicament selected
from the group consisting of:

a) disease modifying antirheumatic drugs;
b) nonsteroidal anitinflammatory drugs;
¢) COX-2 selective inhibitors;

d) COX-1 inhibitors;

¢) immunosuppressives;

f) steroids;

) biological response modifiers; and

h) other anti-inflammatory agents or therapeutics useful

for the treatment of chemokine mediated diseases.

85. A method of treating a pulmonary disease in a patient
in need of such treatment, comprising administering to said
patient a therapeutically effective amount of at least one
compound of claim 1, or a pharmaceutically acceptable salt
or solvate thereof, in combination with at least one com-
pound selected from the group consisting of: glucocorti-
coids, 5-lipoxygenase inhibitors, -2 adrenoceptor agonists,
muscarinic M1 antagonists, muscarinic M3 antagonists,
muscarinic M2 agonists, NK3 antagonists, LTB4 antago-
nists, cysteinyl leukotriene antagonists, bronchodilators,
PDE4 inhibitors, PDE inhibitors, elastase inhibitors, MMP
inhibitors, phospholipase A2 inhibitors, phospholipase D
inhibitors, histamine H1 antagonists, histamine H3 antago-
nists, dopamine agonists, adenosine A2 agonists, NK1 and
NK2 antagonists, GABA-b agonists, nociceptin agonists,
expectorants, mucolytic agents, decongestants, antioxidants,
anti-IL-8 anti-bodies, anti-IL.-5 antibodies, anti-IgE antibod-
ies, anti-TNF antibodies, IL-10, adhesion molecule inhibi-
tors, and growth hormones.

86. A method of treating multiple sclerosis in a patient in
need of such treatment comprising administering to said
patient a therapeutically effective amount of at least one
compound of claim 1, or a pharmaceutically acceptable salt
or solvate thereof, in combination with at least one com-
pound selected from the group consisting of glatiramer
acetate, glucocorticoids, methotrexate, azothioprine, mitox-
antrone, chemokine inhibitors, and CB2-selective inhibitors.

87. A method of treating multiple sclerosis in a patient in
need of such treatment comprising administering to said
patient a therapeutically effective amount of at least one
compound of claim 1, or a pharmaceutically acceptable salt
or solvate thereof, in combination with at least one com-
pound selected from the group consisting of: methotrexate,
cyclosporin, leflunimide, sulfasalazine, §-methasone, [3-in-
terferon, glatiramer acetate, prednisone, etonercept, and
infliximab.

88. A method of treating rheumatoid arthritis in a patient
in need of such treatment comprising administering to said
patient a therapeutically effective amount of at least one
compound of claim 1, or a pharmaceutically acceptable salt
or solvate thereof.

89. A method of treating rheumatoid arthritis in a patient
in need of such treatment comprising administering to said
patient a therapeutically effective amount of at least one
compound of claim 1, or a pharmaceutically acceptable salt
or solvate thereof, in combination with at least one com-
pound selected from the group consisting of COX-2 inhibi-
tors, COX inhibitors, immunosuppressives, steroids, PDE
IV inhibitors, anti-TNF-a. compounds, MMP inhibitors,
glucocorticoids, chemokine inhibitors, CB2-selective
inhibitors, and other classes of compounds indicated for the
treatment of rheumatoid arthritis.

90. A method of treating stroke and cardiac reperfusion
injury in a patient in need of such treatment comprising
administering to said patient a therapeutically effective
amount of at least one compound of claim 1, or a pharma-
ceutically acceptable salt or solvate thereof, in combination
with at least one compound selected from the group con-
sisting of thrombolitics, antiplatelet agents, antagonists,
anticoagulants, and other compounds indicated for the treat-
ment of rheumatoid arthritis.

91. A method of treating stroke and cardiac reperfusion
injury in a patient in need of such treatment comprising
administering to said patient a therapeutically effective
amount of at least one compound of claim 1, or a pharma-
ceutically acceptable salt or solvate thereof, in combination
with at least one compound selected from the group con-
sisting of tenecteplase, TPA, alteplase, abciximab, eftiif-
batide, and heparin.

92. A method of treating psoriasis in a patient in need of
such treatment, comprising administering to said patient a
thereapeutically effective amount of at least one compound
of claim 1, or a pharmaceutically acceptable salt or solvate
thereof, in combination with at least one compound selected
from the group consisting of immunosuppressives, steroids,
and anti-TNF-a compounds.

93. A method of treating COPD in a patient in need of
such treatment, comprising administering to said patient a
thereapeutically effective amount of at least one compound
of claim 1, or a pharmaceutically acceptable salt or solvate
thereof.

94. A method of treating acute pain in a patient in need of
such treatment, comprising administering to said patient a
thereapeutically effective amount of at least one compound
of claim 1, or a pharmaceutically acceptable salt or solvate
thereof.

95. A method of treating acute inflammatory pain in a
patient in need of such treatment, comprising administering
to said patient a thereapeutically effective amount of at least
one compound of claim 1, or a pharmaceutically acceptable
salt or solvate thereof.

96. A method of treating chronic inflammatory pain in a
patient in need of such treatment, comprising administering
to said patient a thereapeutically effective amount of at least
one compound of claim 1, or a pharmaceutically acceptable
salt or solvate thereof.

97. A method of treating neuropathic pain in a patient in
need of such treatment, comprising administering to said
patient a thereapeutically effective amount of at least one
compound of claim 1, or a pharmaceutically acceptable salt
or solvate thereof.

98. A method of treating arthritis in a patient in need of
such treatment, comprising administering to said patient a
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thereapeutically effective amount of at least one compound
of claim 1, or a pharmaceutically acceptable salt or solvate
thereof.

99. A method of treating osteoarthritis in a patient in need
of such treatment, comprising administering to said patient
a thereapeutically effective amount of at least one compound
of claim 1, or a pharmaceutically acceptable salt or solvate
thereof.

100. A method of treating a chemokine mediated diseases
comprising administering to a patient in need of such
treatment an effective amount of a compound of claim 41, or
a pharmaceutically acceptable salt or solvate thereof.

101. A method of treating cancer in a patient in need of
such treatment comprising administering to said patient an
effective amount of at least one compound of claim 41, or a
pharmaceutically acceptable salt or solvate thereof.

102. A method of treating cancer in a patient in need of
such treatment comprising administering to said patient an
effective amount of at least one compound of claim 41, or a
pharmaceutically acceptable salt or solvate thereof, in com-
bination with at least one anticancer agent selected from the
group consisting of: (a) microtubule affecting agents, (b)
antineoplastic agents, (¢) anti-angiogenesis agents, or (d)
VEGF receptor kinase inhibitors, (¢) antibodies against the
VEGEF receptor, (f) interferon, and g) radiation.

103. A method of treating cancer in a patient in need of
such treatment comprising administering to said patient at
least one compound of claim 41, or a pharmaceutically
acceptable salt or solvate thereof, in combination with at
least one antineoplastic agent selected from the group con-
sisting of: gemcitabine, paclitaxel, 5-Fluorourcil, cyclophos-
phamide, temozolomide, and Vincristine.

104. A method of treating cancer in a patient in need of
such treatment, comprising administering to said patient an
effective amount of at least one compound of claim 41, or a
pharmaceutically acceptable salt or solvate thereof, concur-
rently or sequentially with a microtubule affecting agent.

105. A method treating cancer in a patient in need of such
treatment comprising administering to said patient a thera-
peutically effective amount of: (a) at least one compound of
claim 41, or a pharmaceutically acceptable salt or solvate
thereof, concurrently or sequentially with (b) at least one
agent selected from the group consisting of: (1) antineoplas-
tic agents, (2) microtubule affecting agents, and (3) anti-
angiogenesis agents.

106. A method of inhibiting angiogenesis in a patient in
need of such treatment comprising administering to said
patient an effective amount of at least one compound of
claim 41, or a pharmaceutically acceptable salt or solvate
thereof.

107. A method of treating angiogenic ocular disease in a
patient in need of such treatment comprising administering
to said patient an effective amount of at least one compound
of claim 41, or a pharmaceutically acceptable salt or solvate
thereof.

108. A method of treating a disease selected from the
group consisting of: acute pain, acute inflammation, chronic
inflammation, rheumatoid arthritis, acute inflammatory pain,
chronic inflammatory pain, neuropathic pain, psoriasis,
atopic dermatitis, asthma, COPD, adult respiratory disease,
arthritis, inflammatory bowel disease, Crohn’s disease,
ulcerative colitis, septic shock, endotoxic shock, gram nega-
tive sepsis, toxic shock syndrome, stroke, cardiac reperfu-
sion injury, renal reperfusion injury, glomerulonephritis,
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thrombosis, Alzheimer’s disease, graft vs. host reaction,
allograft rejections, malaria, acute respiratory distress syn-
drome, delayed type hypersensitivity reaction, atherosclero-
sis, cerebral ischemia, cardiac ischemia, osteoarthritis, mul-
tiple sclerosis, restinosis, angiogenesis, 0St€OpOrosis,
gingivitis, respiratory viruses, herpes viruses, hepatitis
viruses, HIV, Kaposi’s sarcoma associated virus, meningitis,
cystic fibrosis, pre-term labor, cough, pruritis, multi-organ
dysfunction, trauma, strains, sprains, contusions, psoriatic
arthritis, herpes, encephalitis, CNS vasculitis, traumatic
brain injury, CNS tumors, subarachnoid hemorrhage, post
surgical trauma, interstitial pneumonitis, hypersensitivity,
crystal induced arthritis, acute pancreatitis, chronic pancre-
atitis, acute alcoholic hepatitis, necrotizing enterocolitis,
chronic sinusitis, angiogenic ocular disease, ocular inflam-
mation, retinopathy of prematurity, diabetic retinopathy,
macular degeneration with the wet type preferred, corneal
neovascularization, polymyositis, vasculitis, acne, gastric
ulcers, duodenal ulcers, celiac disease, esophagitis, glossitis,
airflow obstruction, airway hyperresponsiveness, bron-
chiectasis, bronchiolitis, bronchiolitis obliterans, chronic
bronchitis, cor pulmonae, dyspnea, emphysema, hypercap-
nea, hyperinflation, hypoxemia, hyperoxia-induced inflam-
mations, hypoxia, surgical lung volume reduction, pulmo-
nary fibrosis, pulmonary hypertension, right ventricular
hypertrophy, peritonitis associated with continuous ambula-
tory peritoneal dialysis (CAPD), granulocytic ehrlichiosis,
sarcoidosis, small airway disease, ventilation-perfusion mis-
matching, wheeze, colds, gout, alcoholic liver disease,
lupus, burn therapy, periodontitis, cancer, transplant reper-
fusion injury, early transplantation rejection, airway hyper-
reactivity, allergic contact dermatitis, allergic rhinitis, alope-
cia areata, antiphospholipid syndromes, aplastic anemia,
autoimmune deafness, autoimmune hemolytic syndromes,
autoimmune hepatitis, autoimmune neuropathy, autoim-
mune ovarian failure, autoimmune orchitis, autoimmune
thrombocytopenia, bullous pemphigoid, chronic allograft
vasculopathy, chronic inflammatory demyelinating poly-
neuropathy, cirrhosis, cor pneumoniae, cryoglobulinemia,
dermatomyositis, diabetes, drug-induced autoimmunity, epi-
dermolysis bullosa acquisita, endometriosis, fibrotic dis-
eases, gastritis, Goodpasture’s syndrome, Graves’ disease,
Gullain-Barre disease, Hashimoto’s thyroiditis, hepatitis-
associated autoimmunity, HIV-related autoimmune syn-
dromes and hematologic disorders, hypophytis, idiopathic
thrombocytic pupura, interstitial cystitis, juvenile arthritis,
Langerhans’ cell histiocytitis, lichen planus, metal-induced
autoimmunity, myasthenia gravis, myelodysplastic syn-
dromes, myocarditis, myositis, Neuropathies, nephritic syn-
drome, optic neuritis, pancreatitis, paroxysmal nocturnal
hemoglobulinemia, pemphigus, polymyalgia, post-infec-
tious autoimmunity, primary biliary cirrhosis, reactive
arthritis, ankylosing spondylitis, Raynaud’s phenomenon,
Reiter’s syndrome, reperfusion injury, scleritis, scieroderma,
secondary hematologic manifestation of autoimmune dis-
eases, silicone implant associated autoimmune disease,
Sjogren’s syndrome, systemic lupus erythematosus, throm-
bocytopenia, transverse myelitis, tubulointerstitial nephritis,
uveitis, vasculitis syndromes, and Vitiligo in a patient in
need of such treatment comprising administering to said
patient an effective amount of at least one compound of
claim 41, or a pharmaceutically acceptable salt or solvate
thereof.
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109. A method of treating a chemokine mediated disease
in a patient in need of such treatment comprising adminis-
tering to said patient at least one compound of claim 41, or
a pharmaceutically acceptable salt or solvate thereof, in
combination with at least one other medicament useful for
the treatment of chemokine mediated diseases.

110. A method of treating a chemokine mediated disease
in a patient in need of such treatment comprising comprising
administering to said patient at least one compound of claim
41, or a pharmaceutically acceptable salt or solvate thereof,
in combination with at least one other medicament selected
from the group consisting of:

a) disease modifying antirheumatic drugs;
b) nonsteroidal anitinflammatory drugs;
¢) COX-2 selective inhibitors;

d) COX-1 inhibitors;

¢) immunosuppressives;

f) steroids;

) biological response modifiers; and

h) other anti-inflammatory agents or therapeutics useful
for the treatment of chemokine mediated diseases.

111. A method of treating a pulmonary disease in a patient
in need of such treatment, comprising administering to said
patient a therapeutically effective amount of at least one
compound of claim 41, or a pharmaceutically acceptable salt
or solvate thereof, in combination with at least one com-
pound selected from the group consisting of: glucocorti-
coids, 5-lipoxygenase inhibitors, *-2 adrenoceptor agonists,
muscarinic M1 antagonists, muscarinic M3 antagonists,
muscarinic M2 agonists, NK3 antagonists, LTB4 antago-
nists, cysteinyl leukotriene antagonists, bronchodilators,
PDE4 inhibitors, PDE inhibitors, elastase inhibitors, MMP
inhibitors, phospholipase A2 inhibitors, phospholipase D
inhibitors, histamine H1 antagonists, histamine H3 antago-
nists, dopamine agonists, adenosine A2 agonists, NK1 and
NK2 antagonists, GABA-b agonists, nociceptin agonists,
expectorants, mucolytic agents, decongestants, antioxidants,
anti-IL-8 anti-bodies, anti-IL.-5 antibodies, anti-IgE antibod-
ies, anti-TNF antibodies, IL-10, adhesion molecule inhibi-
tors, and growth hormones.

112. A method of treating multiple sclerosis in a patient in
need of such treatment comprising administering to said
patient a therapeutically effective amount of at least one
compound of claim 41, or a pharmaceutically acceptable salt
or solvate thereof, in combination with at least one com-
pound selected from the group consisting of glatiramer
acetate, glucocorticoids, methotrexate, azothioprine, mitox-
antrone, chemokine inhibitors, and CB2-selective inhibitors.

113. A method of treating multiple sclerosis in a patient in
need of such treatment comprising administering to said
patient a therapeutically effective amount of at least one
compound of claim 41, or a pharmaceutically acceptable salt
or solvate thereof, in combination with at least one com-
pound selected from the group consisting of: methotrexate,
cyclosporin, leflunimide, sulfasalazine, §-methasone, [3-in-
terferon, glatiramer acetate, prednisone, etonercept, and
infliximab.

114. A method of treating rheumatoid arthritis in a patient
in need of such treatment comprising administering to said

patient a therapeutically effective amount of at least one
compound of claim 41, or a pharmaceutically acceptable salt
or solvate thereof.

115. A method of treating rheumatoid arthritis in a patient
in need of such treatment comprising administering to said
patient a therapeutically effective amount of at least one
compound of claim 41, or a pharmaceutically acceptable salt
or solvate thereof, in combination with at least one com-
pound selected from the group consisting of COX-2 inhibi-
tors, COX inhibitors, immunosuppressives, steroids, PDE
IV inhibitors, anti-TNF-a. compounds, MMP inhibitors,
glucocorticoids, chemokine inhibitors, CB2-selective
inhibitors, and other classes of compounds indicated for the
treatment of rheumatoid arthritis.

116. A method of treating stroke and cardiac reperfusion
injury in a patient in need of such treatment comprising
administering to said patient a therapeutically effective
amount of at least one compound of claim 41, or a phar-
maceutically acceptable salt or solvate thereof, in combina-
tion with at least one compound selected from the group
consisting of thrombolitics, antiplatelet agents, antagonists,
anticoagulants, and other compounds indicated for the treat-
ment of rheumatoid arthritis.

117. A method of treating stroke and cardiac reperfusion
injury in a patient in need of such treatment comprising
administering to said patient a therapeutically effective
amount of at least one compound of claim 41, or a phar-
maceutically acceptable salt or solvate thereof, in combina-
tion with at least one compound selected from the group
consisting of tenecteplase, TPA, alteplase, abciximab, efti-
ifbatide, and heparin.

118. A method of treating psoriasis in a patient in need of
such treatment, comprising administering to said patient a
thereapeutically effective amount of at least one compound
of claim 41, or a pharmaceutically acceptable salt or solvate
thereof, in combination with at least one compound selected
from the group consisting of immunosuppressives, steroids,
and anti-TNF-a compounds.

119. A method of treating COPD in a patient in need of
such treatment, comprising administering to said patient a
thereapeutically effective amount of at least one compound
of claim 41, or a pharmaceutically acceptable salt or solvate
thereof.

120. A method of treating acute pain in a patient in need
of such treatment, comprising administering to said patient
a thereapeutically effective amount of at least one compound
of claim 41, or a pharmaceutically acceptable salt or solvate
thereof.

121. A method of treating acute inflammatory pain in a
patient in need of such treatment, comprising administering
to said patient a thereapeutically effective amount of at least
one compound of claim 41, or a pharmaceutically acceptable
salt or solvate thereof.

122. A method of treating chronic inflammatory pain in a
patient in need of such treatment, comprising administering
to said patient a thereapeutically effective amount of at least
one compound of claim 41, or a pharmaceutically acceptable
salt or solvate thereof.

123. A method of treating neuropathic pain in a patient in
need of such treatment, comprising administering to said
patient a thereapeutically effective amount of at least one
compound of claim 41, or a pharmaceutically acceptable salt
or solvate thereof.
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124. A method of treating arthritis in a patient in need of
such treatment, comprising administering to said patient a
thereapeutically effective amount of at least one compound
of claim 41, or a pharmaceutically acceptable salt or solvate
thereof.

125. A method of treating osteoarthritis in a patient in
need of such treatment, comprising administering to said
patient a thereapeutically effective amount of at least one
compound of claim 41, or a pharmaceutically acceptable salt
or solvate thereof.

126. The method of claim 82 wherein said

(a) Allograft rejections are selected from the group con-
sisting of acute allograft rejections and chronic
allograft rejections,

(b) Early transplantation rejection is an acute allograft
rejection,

(c¢) Autoimmune deafness is Meniere’s disease,
(d) Myocarditis is viral myocarditis,

(e) Neuropathies are selected from the group consisting of
IgA neuropathy, membranous neuropathy and idio-
pathic neuropathy,

(H) Autoimmune diseases are anemias, and

(g) Vasculitis syndromes are selected from the group
consisting of giant cell arteritis, Behcet’s disease and
Wegener’s granulomatosis.

127. The method of claim 108 wherein said

(a) Allograft rejections are selected from the group con-
sisting of acute allograft rejections and chronic
allograft rejections,

(b) Early transplantation rejection is an acute allograft
rejection,

(c¢) Autoimmune deafness is Meniere’s disease,
(d) Myocarditis is viral myocarditis,

(e) Neuropathies are selected from the group consisting of
IgA neuropathy, membranous neuropathy and idio-
pathic neuropathy,

(H) Autoimmune diseases are anemias, and

(g) Vasculitis syndromes are selected from the group
consisting of giant cell arteritis, Behcet’s disease and
Wegener’s granulomatosis.

128. A method of treating a CXCR1 and/or a CXCR2
mediated disease or condition selected from the group
consisting of: acute pain, acute inflammation, chronic
inflammation, rheumatoid arthritis, acute inflammatory pain,
chronic inflammatory pain, neuropathic pain, psoriasis,
atopic dermatitis, asthma, COPD, adult respiratory disease,
arthritis, inflammatory bowel disease, Crohn’s disease,
ulcerative colitis, septic shock, endotoxic shock, gram nega-
tive sepsis, toxic shock syndrome, stroke, cardiac reperfu-
sion injury, renal reperfusion injury, glomerulonephritis,
thrombosis, Alzheimer’s disease, graft vs. host reaction,
allograft rejections, malaria, acute respiratory distress syn-
drome, delayed type hypersensitivity reaction, atherosclero-
sis, cerebral ischemia, cardiac ischemia, osteoarthritis, mul-
tiple sclerosis, restinosis, angiogenesis, OSteoporosis,
gingivitis, respiratory viruses, herpes viruses, hepatitis
viruses, HIV, Kaposi’s sarcoma associated virus, meningitis,
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cystic fibrosis, pre-term labor, cough, pruritis, multi-organ
dysfunction, trauma, strains, sprains, contusions, psoriatic
arthritis, herpes, encephalitis, CNS vasculitis, traumatic
brain injury, CNS tumors, subarachnoid hemorrhage, post
surgical trauma, interstitial pneumonitis, hypersensitivity,
crystal induced arthritis, acute pancreatitis, chronic pancre-
atitis, acute alcoholic hepatitis, necrotizing enterocolitis,
chronic sinusitis, angiogenic ocular disease, ocular inflam-
mation, retinopathy of prematurity, diabetic retinopathy,
macular degeneration with the wet type preferred, corneal
neovascularization, polymyositis, vasculitis, acne, gastric
ulcers, duodenal ulcers, celiac disease, esophagitis, glossitis,
airflow obstruction, airway hyperresponsiveness, bron-
chiectasis, bronchiolitis, bronchiolitis obliterans, chronic
bronchitis, cor pulmonae, dyspnea, emphysema, hypercap-
nea, hyperinflation, hypoxemia, hyperoxia-induced inflam-
mations, hypoxia, surgical lung volume reduction, pulmo-
nary fibrosis, pulmonary hypertension, right ventricular
hypertrophy, peritonitis associated with continuous ambula-
tory peritoneal dialysis (CAPD), granulocytic ehrlichiosis,
sarcoidosis, small airway disease, ventilation-perfusion mis-
matching, wheeze, colds, gout, alcoholic liver disease,
lupus, burn therapy, periodontitis, cancer, transplant reper-
fusion injury, and early transplantation rejection in a patient
in need of such treatment comprising administering to said
patient an effective amount of at least one compound of
claim 1, or a pharmaceutically acceptable salt or solvate
thereof.

129. A method of treating a CCR7 mediated disease or
condition selected from the group consisting of: acute
inflammation, chronic inflammation, acute inflammatory
pain, acute pain, chronic inflammatory pain, neuropathic
pain, acute allograft rejection, acute respiratory distress
syndrome, adult respiratory disease, airway hyperreactivity,
allergic contact dermatitis, allergic rhinitis, alopecia areata,
alzheimer’s disease, angiogenic ocular disease, antiphos-
pholipid syndromes, aplastic anemia, asthma, atherosclero-
sis, atopic dermatitis, autoimmune deafness, autoimmune
hemolytic syndromes, autoimmune hepatitis, autoimmune
neuropathy, autoimmune ovarian failure, autoimmune orchi-
tis, autoimmune thrombocytopenia, bronchiolitis, bronchi-
olitis obliterans syndrome, bullous pemphigoid, burn
therapy, cancer, cerebral ischemia, cardiac ischemia, chronic
allograft rejection, chronic allograft vasculopathy, chronic
bronchitis, chronic inflammatory demyelinating polyneur-
opathy, chronic sinusitis, cirrhosis, CNS vasculitis, COPD,
Cor pneumoniae, Crohn’s disease, cryoglobulinemia, crys-
tal-induced arthritis, delayed-type hypersensitivity reac-
tions, dermatomyositis, diabetes, diabetic retinopathy, drug-
induced autoimmunity, dyspnea, emphysema, epidermolysis
bullosa acquisita, endometriosis, fibrotic diseases, gastritis,
glomerulonephritis, Goodpasture’s syndrome, graft vs host
disease, Graves’ discase, Gullain-Barre disease, Hashimo-
to’s thyroiditis, hepatitis-associated autoimmunity, HIV-re-
lated autoimmune syndromes and hematologic disorders,
hyperoxia-induced inflammation, hypercapnea, hyperinfla-
tion, hypophytis, hypoxia, idiopathic thrombocytic pupura,
inflammatory bowel diseases, interstitial cystitis, interstitial
pneumonitis, juvenile arthritis, Langerhans’ cell histiocyti-
tis, lichen planus, metal-induced autoimmunity, multiple
sclerosis, myasthenia gravis, myelodysplastic syndromes,
myocarditis including viral myocarditis, myositis, neuropa-
thies, nephritic syndrome, ocular inflammation, optic neu-
ritis, osteoarthritis, pancreatitis, paroxysmal nocturnal
hemoglobulinemia, pemphigus, polymyalgia, polymyositis,
post-infectious autoimmunity, pulmonary fibrosis, primary
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biliary cirrhosis, psoriasis, pruritis, rheumatoid arthritis,
reactive arthritis, ankylosing spondylitis, psoriatic arthritis,
Raynaud’s phenomenon, Reiter’s syndrome, reperfusion
injury, restenosis, sarcoidosis, scleritis, scleroderma, sec-
ondary hematologic manifestation of autoimmune diseases,
silicone implant associated autoimmune disease, Sjogren’s
syndrome, systemic lupus erythematosus, thrombocytope-
nia, thrombosis, transverse myelitis, tubulointerstitial
nephritis, ulcerative colitis, uveitis, vasculitis and vasculitis
syndromes, and vitiligo in a patient in need of such treatment
comprising administering to said patient an effective amount
of at least one compound of claim 1, or a pharmaceutically
acceptable salt or solvate thereof.
130. The method of claim 128 wherein said

(a) Allograft rejections are selected from the group con-
sisting of acute allograft rejections and chronic
allograft rejections, and

Sep. 23, 2004

(b) Early transplantation rejection is an acute allograft
rejection.
131. The method of claim 129 wherein said

(a) Autoimmune deafness is Meniere’s disease,
(b) Myocarditis is viral myocarditis,

(c) Neuropathies are selected from the group consisting of
IgA neuropathy, membranous neuropathy and idio-
pathic neuropathy,

(d) Autoimmune diseases are anemias, and

(e) Vasculitis syndromes are selected from the group
consisting of giant cell arteritis, Behcet’s disease and
Wegener’s granulomatosis.



