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20 this invention relates to fused am no pyridi ne
conpounds useful as HSP90 inhibitors. SUMVARY OF THE
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enbodi nent of the conpounds of the present invention
wae@sgoitpounds represented by formula (11) as PCT/US2008/056396

illustrated below, or its geonetric isomers,
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as qohd ba1sdieethedopel ow, or its geometric isoners,
enantioners, diastereoners, racenmates,
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N--- NN\ > x5 4 Y\ M... M-M3-M4 (I11) wherein
X1- X5 are independently N or CR21, where R21 is

W0 pepeITdent |y sel ected from the group consi stPEyUSF008/056396

5
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onSie e s AR ISR T onyl, oF3, NCR, O KB,

substituted carbonyl, sulfonyl acyl, rRsbyl,

substituted aryl, heteroaryl subsk ted heteroaryl

het er ocycl i c, substltutedzhetag cIoaIkyI
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C2-C6 al kenyl, C2-C6 al kynyl, cycl oal kyl,
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d ehymedy, shlastimted (hyaﬁpy eamiXo, sabSitut¥d ity AFRIENCs ak'yls C,-Cs
10 am no; and Xi -X5 are as defi ned above.
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substituted or unsubstituted alkylamino, substituted or unsubstituted dialkylamino,
substituted or unsubstituted alkylthio, substituted or unsubstituted alkylsulfonyl,
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heteroaryl, heterocyclic, substituted heterocyclic, cycloalkyl, or substituted
cycloalkyl; Ry, and Ry3 can be taken together from the carbon to which they are



wherein X2 and X5 are independently CHor N, R21 is
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25 enéﬁﬁlilezdnén one erananle e in®r% is ydeeavat &és amino; Mj-M, and X,-X; are
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al kyl am no, substituted or unsubstituted dial kyl am no,

substituted or unsubstituted al kylthio, substituted or

unsubstituted al kyl sul fonyl,



CF3, NO2, CN, N3, substituted carbonyl, sulfonyl,
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het eroaryl, heterocyclic, sﬂJbst ituted heterocyclic,

in g&%ghg&?ﬁ @gbﬁslglgﬁg%lgt 5 d g{;gs?_ilfukcg%oq glisggsrt]igutY(g pgg%lamino
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al kynyl, aryl or heteroaryl; M is absent, O,

SOEFs,NI(I @3)CN,J¥s, gdfnyhBcyls aryhsebstitutataryl, dlete@arﬂosubstmlted

0 bRl et fOaicTio M BL RS ne B SER sy ERaR e g
G cfBoakiy M, iE2bseht, al gy, @Cfmk Rfk,\mzyta alﬁyﬁ?};loﬁﬁlw
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' ” helsestdnbe s W@Wogeﬁ SQY K, T\%E‘@b@ﬂt CTOt M impbegnt, Capy P, S,
I‘leg)f2 f %é% %‘ﬁg&nxhalgg%n %&Pﬁrﬁ}@(ﬁgx 3 gﬁl\fﬁoz*q%lgycl-g

arrialktyl (-CR2Uenyl \@AC A khyl, )@c%ﬁl],kyl{lhe&ﬁd:ym& hBd e hasroaryl; and
defi ned above. I n_one exanp and X5 are
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hydr ox tituted al kyl, substituted
or unsubst fawrthex ldikosnt of ﬁlmmpounmmhe pm:smb shvichtioreake

| k bst ted tituted dialkylanna,
SPGB Rtt Y BOe e (R ATHyEHTGlos GbAY EEran:
or 1%%%@%?1&1&1‘6%?5 ﬁiaiéﬁélre%'fﬁefrﬁp @é’derna@: %haﬂ%eu@hllyl\g%ceptable salts,

sul fonyl', acyl, aryl, substituted aryl, heteroaryl,
subsdrugstaad Stalefta@sd@rqplf het erocycl i c, substi t ut ed

het erocyclic, cycloal kyl, or substitut cycl oal kyl ;

Yi and Y3 are independent IAJ(/; 0, S, (R21); nis
1, 2, or 3; ML is absent, 4C1 yl, -C6 al kenyl,
C2-C6 al kynyl, aryl or .S absent, 0, S,
SO S, N(R8), 20 or sent, C=0, O, S,
SO, S or N(R8) \V/7 al ogen, CN, N3,
hydr oxy, ami no, CF3, & - C2-C6 al kenyl, C2-C6
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CF;, NO,, CN, N3, substituted carbonyl, sulfonyl, acyl, aryl, substituted aryl,
heteroaryl, substituted heteroaryl, heterocyclic, substituted heterocyclic, cycloalkyl,
or substituted cycloalkyl; Cy is a saturated or unsaturated fused 5-8 membered
cyclic ring optionally substituted with 0-3 heteroatom; M; is absent, C;-Cs alkyl, C;-
Cs alkenyl, C,-Cg alkynyl, aryl or heteroaryl; M, is absent, O, S, SO, SO,, N(Rs), or
C=0; M3 is absent, C=0, O, S, SO, SO, or N(Rg); My is hydrogen, halogen, CN, N3,
hydroxy, substituted hydroxy, amino, substituted amino, CF3, C;-Cs alkyl, C,-Cs
alkenyl, C,-Cs alkynyl, cycloalkyl, heterocyclic, aryl or heteroaryl; and X, Y and Z
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are as previously defined. In one example, X is S; Y is hydrogen; Z is amino; Ry,
M;-M, and X;, X5 are as defined above.

In one example, X, and Xs are independently CH or N; Ry is independently
selected from the group consisting of hydrogen, halogen, amino, hydroxy, thiol,
alkyl, substituted alkyl, substituted or unsubstituted alkoxy, substituted or
unsubstituted alkylamino, substituted or unsubstituted dialkylamino, substituted or
unsubstituted alkylthio, substituted or unsubstituted alkylsulfonyl, CFs, NO;, CN,
N3, sulfonyl, acyl, aryl, substituted aryl, heteroaryl, substituted heteroaryl,
heterocyclic, substituted heterocyclic, cycloalkyl, or substituted cycloalkyl; Cy is a
saturated or unsaturated fused 5-8 membered cyclic ring optionally substituted with
0-3 heteroatom; M, is absent, C;-C¢ alkyl, C,-Cs alkenyl, C,-Cs alkynyl, aryl or
heteroaryl; M, is absent, O, S, SO, SO,, N(Rg), or C=0; M3 is absent, C=0, O, S,
SO, SO, or N(Rg); My is hydrogen, halogen, CN, N3, hydroxy, amino, CF3, C;-Cs
alkyl, C,-C¢ alkenyl, C,-Cs alkynyl, cycloalkyl, heterocyclic, aryl or heteroaryl; and
X, Y and Z are as previously defined. In one example, X is S; Y is hydrogen; Z is
amino; Ry, M;-My and X, X5 are as defined above.

In a fifth embodiment of the compounds of the present invention are
compounds represented by formula (V) as illustrated below, or its geometric
isomers, enantiomers, diastereomers, racemates, pharmaceutically acceptable salts,

prodrugs and solvates thereof:

My—Ms—M, V)
wherein X, and X are independently CH or N; Ry; is independently selected from
the group consisting of hydrogen, halogen, amino, substituted amino, hydroxy,
substituted hydroxy, thiol, substituted thiol, alkyl, substituted alkyl, alkenyl,
substituted alkenyl, alkynyl, substituted alkynyl, substituted or unsubstituted alkoxy,
substituted or unsubstituted alkylamino, substituted or unsubstituted dialkylamino,
substituted or unsubstituted alkylthio, substituted or unsubstituted alkylsulfonyl,
CF3, NO,, CN, N3, substituted carbonyl, sulfonyl, acyl, aryl, substituted aryl,



NNSBr Z-- H6 NNH2 NS C ---H7 NH2 NN /-\ 00 S
---H WD 2008/ 115719PCT/ US2008/ 056396 10 8 NH2 N S N 9

WO 2008/115719 PCT/US2008/056396

10

15

20

25

8
heteroaryl, substituted heteroaryl, heterocyclic, substituted heterocyclic, cycloalkyl,
or substituted cycloalkyl; Y; and Y3 are independently O, S, N(Rs), CH(Ry;1); nis 1,
2, or 3; M, is absent, C,-Cs alkyl, C,-Cg alkenyl, C,-Cg alkynyl, aryl or heteroaryl;
M, is absent, O, S, SO, SO,, N(Rg), or C=0; M3 is absent, C=0, O, S, SO, SO, or
N(Rs); My is hydrogen, halogen, CN, N3, hydroxy, substituted hydroxy, amino,
substituted amino, CF3, C;-Cs alkyl, C,-Cs alkenyl, C,-Cg alkynyl, cycloalkyl,
heterocyclic, aryl or heteroaryl; Ry and Ry are independently hydrogen, alkyl,
substituted alkyl, aryl or substituted aryl; and X, Y and Z are as previously defined.
In one example, X is S; Y is hydrogen; Z is amino; n, Ry;, M;-My, X5, X5, Y and Y3
are as defined above.

In one example, X, and Xs are independently CH or N; Ry is independently
selected from the group consisting of hydrogen, halogen, amino, hydroxy, thiol,
alkyl, substituted alkyl, substituted or unsubstituted alkoxy, substituted or
unsubstituted alkylamino, substituted or unsubstituted dialkylamino, substituted or
unsubstituted alkylthio, substituted or unsubstituted alkylsulfonyl, CFs, NO;, CN,
N3, sulfonyl, acyl, aryl, substituted aryl, heteroaryl, substituted heteroaryl,
heterocyclic, substituted heterocyclic, cycloalkyl, or substituted cycloalkyl; Y, and
Y3 are independently O, S, N(Rs), CH(R21); nis 1, 2, or 3; M is absent, C;-Cs alkyl,
C,-Cs alkenyl, C,-Cq alkynyl, aryl or heteroaryl; M; is absent, O, S, SO, SO;, N(Rs),
or C=0; M3 is absent, C=0, O, S, SO, SO, or N(Rs); M4 is hydrogen, halogen, CN,
N3, hydroxy, amino, CF3, C;-Cg alkyl, C,-Cs alkenyl, C,-Cs alkynyl, cycloalkyl,
heterocyclic, aryl or heteroaryl; Ry and Ry are independently hydrogen, alkyl,
substituted alkyl, aryl or substituted aryl; and X, Y and Z are as previously defined.
In one example, X is S; Y is hydrogen; Z is amino; n, Ry, M1-Ma, X3, X5, Y and Y3
are as defined above.

Representative compounds according to the invention are those selected from
the Table A below or its geometric isomers, enantiomers, diastereomers, racemates,

pharmaceutically acceptable salts, prodrugs and solvates thereof:
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The invention further provides methods for the prevention or treatment of
diseases or conditions involving aberrant proliferation, differentiation or survival of
cells. In one embodiment, the invention further provides for the use of one or more
compounds of the invention in the manufacture of a medicament for halting or
decreasing diseases involving aberrant proliferation, differentiation, or survival of
cells. In preferred embodiments, the disease is cancer or neurodegenerative. In one
embodiment, the invention relates to a method of treating cancer in a subject in need
of treatment comprising administering to said subject a therapeutically effective

amount of a compound of the invention. In one embodiment, the invention relates to
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a method of treating a neurodegenerative disease in a subject in need of treating
comprising administering to said subject a therapeutically effective amount of the
compound of the invention.

The term "cancer"” refers to any cancer caused by the proliferation of
malignant neoplastic cells, such as tumors, neoplasms, carcinomas, sarcomas,
leukemias, lymphomas and the like. For example, cancers include, but are not
limited to, mesothelioma, leukemias and lymphomas such as cutaneous T-cell
lymphomas (CTCL), noncutancous peripheral T-cell lymphomas, lymphomas
associated with human T-cell lymphotrophic virus (HTLV) such as adult T-cell
leukemia/lymphoma (ATLL), B-cell lymphoma, acute nonlymphocytic leukemias,
chronic lymphocytic leukemia, chronic myelogenous leukemia, acute myelogenous
leukemia, lymphomas, and multiple myeloma, non-Hodgkin lymphoma, acute
lymphatic leukemia (ALL), chronic lymphatic leukemia (CLL), Hodgkin’s
lymphoma, Burkitt lymphoma, adult T-cell leukemia lymphoma, acute-myeloid
leukemia (AML), chronic myeloid leukemia (CML), or hepatocellular carcinoma.
Further examples include myelodisplastic syndrome, childhood solid tumors such as
brain tumors, neuroblastoma, retinoblastoma, Wilms' tumor, bone tumors, and soft-
tissue sarcomas, common solid tumors of adults such as head and neck cancers (e.g.,
oral, laryngeal, nasopharyngeal and esophageal), genito urinary cancers (e.g.,
prostate, bladder, renal, uterine, ovarian, testicular), lung cancer (e.g., small-cell and
non small cell), breast cancer, pancreatic cancer, melanoma and other skin cancers,
stomach cancer, brain tumors, tumors related to Gorlin’s syndrome (e.g.,
medulloblastoma, meningioma, etc.), and liver cancer. Additional exemplary forms
of cancer which may be treated by the subject compounds include, but are not
limited to, cancer of skeletal or smooth muscle, stomach cancer, cancer of the small
intestine, rectum carcinoma, cancer of the salivary gland, endometrial cancer,
adrenal cancer, anal cancer, rectal cancer, parathyroid cancer, and pituitary cancer.

Additional cancers that the compounds described herein may be useful in
preventing, treating and studying are, for example, colon carcinoma, familiary
adenomatous polyposis carcinoma and hereditary non-polyposis colorectal cancer,
or melanoma. Further, cancers include, but are not limited to, labial carcinoma,
larynx carcinoma, hypopharynx carcinoma, tongue carcinoma, salivary gland
carcinoma, gastric carcinoma, adenocarcinoma, thyroid cancer (medullary and

papillary thyroid carcinoma), renal carcinoma, kidney parenchyma carcinoma,
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cervix carcinoma, uterine corpus carcinoma, endometrium carcinoma, chorion
carcinoma, testis carcinoma, urinary carcinoma, melanoma, brain tumors such as
glioblastoma, astrocytoma, meningioma, medulloblastoma and peripheral
neuroectodermal tumors, gall bladder carcinoma, bronchial carcinoma, multiple
myeloma, basalioma, teratoma, retinoblastoma, choroidea melanoma, seminoma,
rhabdomyosarcoma, craniopharyngeoma, osteosarcoma, chondrosarcoma,
myosarcoma, liposarcoma, fibrosarcoma, Ewing sarcoma, and plasmocytoma. In
one aspect of the invention, the present invention provides for the use of one or more
compounds of the invention in the manufacture of a medicament for the treatment of
cancer.

In one embodiment, the present invention includes the use of one or more
compounds of the invention in the manufacture of a medicament that prevents
further aberrant proliferation, differentiation, or survival of cells. For example,
compounds of the invention may be useful in preventing tumors from increasing in
size or from reaching a metastatic state. The subject compounds may be
administered to halt the progression or advancement of cancer. In addition, the
instant invention includes use of the subject compounds to prevent a recurrence of
cancer.

This invention further embraces the treatment or prevention of cell
proliferative disorders such as hyperplasias, dysplasias and pre-cancerous lesions.
Dysplasia is the earliest form of pre-cancerous lesion recognizable in a biopsy by a
pathologist. The subject compounds may be administered for the purpose of
preventing said hyperplasias, dysplasias or pre-cancerous lesions from continuing to
expand or from becoming cancerous. Examples of pre-cancerous lesions may occur
in skin, esophageal tissue, breast and cervical intra-epithelial tissue.

"Combination therapy" includes the administration of the subject compounds
in further combination with other biologically active ingredients (such as, but not
limited to, a second and different antincoplastic agent) and non-drug therapies (such
as, but not limited to, surgery or radiation treatment). For instance, the compounds
of the invention can be used in combination with other pharmaceutically active
compounds, preferably compounds that are able to enhance the effect of the
compounds of the invention. The compounds of the invention can be administered

simultaneously (as a single preparation or separate preparation) or sequentially to the
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other drug therapy. In general, a combination therapy envisions administration of
two or more drugs during a single cycle or course of therapy.

In one aspect of the invention, the subject compounds may be administered
in combination with one or more separate agents that modulate protein kinases
involved in various disease states. Examples of such kinases may include, but are
not limited to: serine/threonine specific kinases, receptor tyrosine specific kinases
and non-receptor tyrosine specific kinases. Serine/threonine kinases include
mitogen activated protein kinases (MAPK), meiosis specific kinase (MEK), RAF
and aurora kinase. Examples of receptor kinase families include epidermal growth
factor receptor (EGFR) (e.g. HER2/neu, HER3, HER4, ErbB, ErbB2, ErbB3,
ErbB4, Xmrk, DER, Let23); fibroblast growth factor (FGF) receptor (e.g. FGF-
R1,GFF-R2/BEK/CEK3, FGF-R3/CEK2, FGF-R4/TKF, KGF-R); hepatocyte
growth/scatter factor receptor (HGFR) (e.g, MET, RON, SEA, SEX); insulin
receptor (e.g. IGFI-R); Eph (e.g. CEKS, CEKS, EBK, ECK, EEK, EHK-1, EHK-2,
ELK, EPH, ERK, HEK, MDK2, MDK3, SEK); Axl (e.g. Mer/Nyk, Rse); RET; and
platelet-derived growth factor receptor (PDGFR) (e.g. PDGFa-R, PDGB-R, CSF1-
R/FMS, SCF-R/C-KIT, VEGF-R/FLT, NEK/FLK1, FLT3/FLK2/STK-1). Non-
receptor tyrosine kinase families include, but are not limited to, BCR-ABL (e.g.
p43™ ARG); BTK (e.g. ITK/EMT, TEC); CSK, FAK, FPS, JAK, SRC, BMX,
FER, CDK and SYK.

In another aspect of the invention, the subject compounds may be
administered in combination with one or more seperate agents that modulate non-
kinase biological targets or processes. Such targets include histone deacetylases
(HDAC), DNA methyltransferase (DNMT), heat shock proteins (e.g. HSP90), and
proteosomes.

In a preferred embodiment, subject compounds may be combined with
antineoplastic agents (e.g. small molecules, monoclonal antibodies, antisense RNA,
and fusion proteins) that inhibit one or more biological targets such as Zolinza,
Tarceva, Iressa, Tykerb, Gleevec, Sutent, Sprycel, Nexavar, Sorafinib, CNF2024,
RG108, BMS387032, Affinitak, Avastin, Herceptin, Erbitux, AG24322, PD325901,
7ZD6474, PD184322, Obatodax, ABT737 and AEE788. Such combinations may
enhance therapeutic efficacy over efficacy achieved by any of the agents alone and

may prevent or delay the appearance of resistant mutational variants.
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In certain preferred embodiments, the compounds of the invention are
administered in combination with a chemotherapeutic agent. Chemotherapeutic
agents encompass a wide range of therapeutic treatments in the field of oncology.
These agents are administered at various stages of the disease for the purposes of
shrinking tumors, destroying remaining cancer cells left over after surgery, inducing
remission, maintaining remission and/or alleviating symptoms relating to the cancer
or its treatment. Examples of such agents include, but are not limited to, alkylating
agents such as mustard gas derivatives (Mechlorethamine, cylophosphamide,
chlorambucil, melphalan, ifosfamide), ethylenimines (thiotepa,
hexamethylmelanine), Alkylsulfonates (Busulfan), Hydrazines and Triazines
(Altretamine, Procarbazine, Dacarbazine and Temozolomide), Nitrosoureas
(Carmustine, Lomustine and Streptozocin), Ifosfamide and metal salts (Carboplatin,
Cisplatin, and Oxaliplatin); plant alkaloids such as Podophyllotoxins (Etoposide and
Tenisopide), Taxanes (Paclitaxel and Docetaxel), Vinca alkaloids (Vincristine,
Vinblastine, Vindesine and Vinorelbine), and Camptothecan analogs (Irinotecan and
Topotecan); anti-tumor antibiotics such as Chromomycins (Dactinomycin and
Plicamycin), Anthracyclines (Doxorubicin, Daunorubicin, Epirubicin, Mitoxantrone,
Valrubicin and Idarubicin), and miscellaneous antibiotics such as Mitomycin,
Actinomycin and Bleomycin; anti-metabolites such as folic acid antagonists
(Methotrexate, Pemetrexed, Raltitrexed, Aminopterin), pyrimidine antagonists (5-
Fluorouracil, Floxuridine, Cytarabine, Capecitabine, and Gemcitabine), purine
antagonists (6-Mercaptopurine and 6-Thioguanine) and adenosine deaminase
inhibitors (Cladribine, Fludarabine, Mercaptopurine, Clofarabine, Thioguanine,
Nelarabine and Pentostatin); topoisomerase inhibitors such as topoisomerase |
inhibitors (Ironotecan, topotecan) and topoisomerase II inhibitors (Amsacrine,
ctoposide, etoposide phosphate, teniposide); monoclonal antibodies (Alemtuzumab,
Gemtuzumab ozogamicin, Rituximab, Trastuzumab, Ibritumomab Tioxetan,
Cetuximab, Panitumumab, Tositumomab, Bevacizumab); and miscellaneous anti-
neoplastics such as ribonucleotide reductase inhibitors (Hydroxyurea);
adrenocortical steroid inhibitor (Mitotane); enzymes (Asparaginase and
Pegaspargase); anti-microtubule agents (Estramustine); and retinoids (Bexarotene,
Isotretinoin, Tretinoin (ATRA).

In certain preferred embodiments, the compounds of the invention are

administered in combination with a chemoprotective agent. Chemoprotective agents
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act to protect the body or minimize the side effects of chemotherapy. Examples of
such agents include, but are not limited to, amfostine, mesna, and dexrazoxane.

In one aspect of the invention, the subject compounds are administered in
combination with radiation therapy. Radiation is commonly delivered internally
(implantation of radioactive material near cancer site) or externally from a machine
that employs photon (x-ray or gamma-ray) or particle radiation. Where the
combination therapy further comprises radiation treatment, the radiation treatment
may be conducted at any suitable time so long as a beneficial effect from the co-
action of the combination of the therapeutic agents and radiation treatment is
achieved. For example, in appropriate cases, the beneficial effect is still achieved
when the radiation treatment is temporally removed from the administration of the
therapeutic agents, perhaps by days or even weeks.

It will be appreciated that compound of the inventions can be useful in
treating disorders such as, but not limited to: Anti-proliferative disorders (e.g.
cancers); Neurodegenerative diseases including Huntington's disease, Polyglutamine
disease, Parkinson's disease, Alzheimer's disease, Seizures, Striatonigral
degeneration, Progressive supranuclear palsy, Torsion dystonia, Spasmodic
torticollis and dyskinesis, Familial tremor, Gilles de la Tourette syndrome, Diffuse
Lewy body disease, Progressive supranuclear palsy, Pick's disease, intracerebral
hemorrhage, Primary lateral sclerosis, Spinal muscular atrophy, Amyotrophic lateral
sclerosis, Hypertrophic interstitial polyneuropathy, Retinitis pigmentosa, Hereditary
optic atrophy, Hereditary spastic paraplegia, Progressive ataxia and Shy-Drager
syndrome; Metabolic diseases including Type 2 diabetes; Degenerative diseases of
the Eye including Glaucoma, Age-related macular degeneration, Rubeotic
glaucoma; Inflammatory diseases and/or Immune system disorders including
Rheumatoid Arthritis (RA), Osteoarthritis, Juvenile chronic arthritis, Graft versus
Host disease, Psoriasis, Asthma, Spondyloarthropathy, psoriasis, Crohn's Disease,
inflammatory bowel disease Colitis Ulcerosa, Alcoholic hepatitis, Diabetes,
Sjoegrens's syndrome, Multiple Sclerosis, Ankylosing spondylitis, Membranous
glomerulopathy, Discogenic pain, Systemic Lupus Erythematosus; Discase
involving angiogenesis including cancer, psoriasis, rheumatoid arthritis;
Psychological disorders including bipolar disease, schizophrenia, mania, depression
and dementia; Cardiovascular Diseases including the prevention and treatment of

ischemia-related or reperfusion-related vascular and myocardial tissue damage, heart
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failure, restenosis and arteriosclerosis; Fibrotic diseases including liver fibrosis,
cystic fibrosis and angiofibroma; Infectious diseases including Fungal infections,
such as candidiasis or Candida Albicans, Bacterial infections, Viral infections, such
as Herpes Simplex, poliovirus, rhinovirus and coxsackievirus, Protozoal infections,
such as Malaria, Leishmania infection, Trypanosoma brucei infection,
Toxoplasmosis and coccidlosis and Haematopoietic disorders including thalassemia,
anemia and sickle cell anemia.

In one embodiment, compounds of the invention can be used to induce or
inhibit apoptosis, a physiological cell death process critical for normal development
and homeostasis. Alterations of apoptotic pathways contribute to the pathogenesis of
a variety of human diseases. Compounds of the invention, as modulators of
apoptosis, will be useful in the treatment of a variety of human diseases with
abberations in apoptosis including cancer (particularly, but not limited to, follicular
lymphomas, carcinomas with p53 mutations, hormone dependent tumors of the
breast, prostate and ovary, and precancerous lesions such as familial adenomatous
polyposis), viral infections (including, but not limited to, herpesvirus, poxvirus,
Epstein-Barr virus, Sindbis virus and adenovirus), autoimmune diseases (including,
but not limited to, systemic lupus, erythematosus, immune mediated
glomerulonephritis, rheumatoid arthritis, psoriasis, inflammatory bowel discases,
and autoimmune diabetes mellitus), neurodegenerative disorders (including, but not
limited to, Alzheimer's discase, AIDS-related dementia, Parkinson's discase,
amyotrophic lateral sclerosis, retinitis pigmentosa, spinal muscular atrophy and
cerebellar degeneration), AIDS, myelodysplastic syndromes, aplastic anemia,
ischemic injury associated myocardial infarctions, stroke and reperfusion injury,
arrhythmia, atherosclerosis, toxin-induced or alcohol induced liver diseases,
hematological diseases (including, but not limited to, chronic anemia and aplastic
anemia), degenerative diseases of the musculoskeletal system (including, but not
limited to, osteoporosis and arthritis), aspirin-sensitive rhinosinusitis, cystic fibrosis,
multiple sclerosis, kidney diseases, and cancer pain.

In addition to anti-cancer and antitumorigenic activity, HSP90 inhibitors
have also been implicated in a wide variety of other utilities, including use as anti-
inflammation agents, anti-infectious disease agents, agents for treating
autoimmunity, agents for treating stroke, ischemia, multiple sclerosis, cardiac

disorders, central nervous system related disorders and agents useful in promoting
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nerve regeneration (See, e.g., Rosen et al. WO 02/09696 (PCT/US01/23640);
Degranco et al. WO 99/51223 (PCT/US99/07242); Gold, U.S. Pat. No. 6,210,974
B1; DeFranco et al., U.S. Pat. No. 6,174,875). There are reports in the literature that
fibrogenetic disorders including but not limited to scleroderma, polymyositis,
systemic lupus, rheumatoid arthritis, liver cirrhosis, keloid formation, interstitial
nephritis, and pulmonary fibrosis also may be treatable with HSP90 inhibitors.

In one aspect, the invention provides the use of compounds of the invention
for the treatment and/or prevention of immune response or immune-mediated
responses and diseases, such as the prevention or treatment of rejection following
transplantation of synthetic or organic grafting materials, cells, organs or tissue to
replace all or part of the function of tissues, such as heart, kidney, liver, bone
marrow, skin, cornea, vessels, lung, pancreas, intestine, limb, muscle, nerve tissue,
duodenum, small-bowel, pancreatic-islet-cell, including xeno-transplants, etc.; to
treat or prevent graft-versus-host disease, autoimmune diseases, such as rheumatoid
arthritis, systemic lupus erythematosus, thyroiditis, Hashimoto's thyroiditis, multiple
sclerosis, myasthenia gravis, type I diabetes uveitis, juvenile-onset or recent-onset
diabetes mellitus, uveitis, Graves disease, psoriasis, atopic dermatitis, Crohn's
disease, ulcerative colitis, vasculitis, auto-antibody mediated diseases, aplastic
anemia, Evan's syndrome, autoimmune hemolytic anemia, and the like; and further
to treat infectious diseases causing aberrant immune response and/or activation, such
as traumatic or pathogen induced immune disregulation, including for example, that
which are caused by hepatitis B and C infections, HIV, staphylococcus aureus
infection, viral encephalitis, sepsis, parasitic diseases wherein damage is induced by
an inflammatory response (e.g., leprosy); and to prevent or treat circulatory discases,
such as arteriosclerosis, atherosclerosis, vasculitis, polyarteritis nodosa and
myocarditis. In addition, the present invention may be used to prevent/suppress an
immune response associated with a gene therapy treatment, such as the introduction
of foreign genes into autologous cells and expression of the encoded product. Thus
in one embodiment, the invention relates to a method of treating an immune
response disease or disorder or an immune-mediated response or disorder in a
subject in need of treatment comprising administering to said subject a
therapeutically effective amount of a compound of the invention.

In one aspect, the invention provides the use of compounds of the invention

in the treatment of a variety of neurodegenerative diseases, a non-exhaustive list of
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which is: I. Disorders characterized by progressive dementia in the absence of other
prominent neurologic signs, such as Alzheimer's disease; Senile dementia of the
Alzheimer type; and Pick's disease (lobar atrophy); II. Syndromes combining
progressive dementia with other prominent neurologic abnormalities such as A)
syndromes appearing mainly in adults (e.g., Huntington's disease, Multiple system
atrophy combining dementia with ataxia and/or manifestations of Parkinson's
disease, Progressive supranuclear palsy (Steel-Richardson-Olszewski), diffuse Lewy
body disease, and corticodentatonigral degeneration); and B) syndromes appearing
mainly in children or young adults (e.g., Hallervorden-Spatz disease and progressive
familial myoclonic epilepsy); III. Syndromes of gradually developing abnormalities
of posture and movement such as paralysis agitans (Parkinson's disease),
striatonigral degeneration, progressive supranuclear palsy, torsion dystonia (torsion
spasm; dystonia musculorum deformans), spasmodic torticollis and other dyskinesis,
familial tremor, and Gilles de la Tourette syndrome; IV. Syndromes of progressive
ataxia such as cerebellar degenerations (e.g., cerebellar cortical degeneration and
olivopontocerebellar atrophy (OPCA)); and spinocerebellar degeneration
(Friedreich's atazia and related disorders); V. Syndrome of central autonomic
nervous system failure (Shy-Drager syndrome); VI. Syndromes of muscular
weakness and wasting without sensory changes (motoneuron disease such as
amyotrophic lateral sclerosis, spinal muscular atrophy (e.g., infantile spinal muscular
atrophy (Werdnig-Hoffman), juvenile spinal muscular atrophy (Wohlfart-
Kugelberg-Welander) and other forms of familial spinal muscular atrophy), primary
lateral sclerosis, and hereditary spastic paraplegia; VII. Syndromes combining
muscular weakness and wasting with sensory changes (progressive neural muscular
atrophy; chronic familial polyneuropathies) such as peroneal muscular atrophy
(Charcot-Marie-Tooth), hypertrophic interstitial polyneuropathy (Dejerine-Sottas),
and miscellaneous forms of chronic progressive neuropathy; VIII Syndromes of
progressive visual loss such as pigmentary degeneration of the retina (retinitis
pigmentosa), and hereditary optic atrophy (Leber's disease). Furthermore,
compounds of the invention can be implicated in chromatin remodeling.

The invention encompasses pharmaceutical compositions comprising
pharmaceutically acceptable salts of the compounds of the invention as described
above. The invention also encompasses pharmaceutical compositions comprising

hydrates of the compounds of the invention. The term "hydrate" includes but is not
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limited to hemihydrate, monohydrate, dihydrate, trihydrate and the like. The
invention further encompasses pharmaceutical compositions comprising any solid or
liquid physical form of the compound of the invention. For example, the
compounds can be in a crystalline form, in amorphous form, and have any particle
size. The particles may be micronized, or may be agglomerated, particulate
granules, powders, oils, oily suspensions or any other form of solid or liquid
physical form.

The compounds of the invention, and derivatives, fragments, analogs,
homologs, pharmaceutically acceptable salts or hydrate thereof can be incorporated
into pharmaceutical compositions suitable for administration, together with a
pharmaceutically acceptable carrier or excipient. Such compositions typically
comprise a therapeutically effective amount of any of the compounds above, and a
pharmaceutically acceptable carrier. Preferably, the effective amount when treating
cancer is an amount effective to selectively induce terminal differentiation of
suitable neoplastic cells and less than an amount which causes toxicity in a patient.

It will be appreciated that compounds of the invention can be used in
combination with an immunotherapeutic agent. One form of immunotherapy is the
generation of an active systemic tumor-specific immune response of host origin by
administering a vaccine composition at a site distant from the tumor. Various types
of vaccines have been proposed, including isolated tumor-antigen vaccines and anti-
idiotype vaccines. Another approach is to use tumor cells from the subject to be
treated, or a derivative of such cells (reviewed by Schirrmacher et al. (1995) J.
Cancer Res. Clin. Oncol. 121:487). In U.S. Pat. No. 5,484,596, Hanna Jr. et al. claim
a method for treating a resectable carcinoma to prevent recurrence or metastases,
comprising surgically removing the tumor, dispersing the cells with collagenase,
irradiating the cells, and vaccinating the patient with at least three consecutive doses
of about 10 cells.

It will be appreciated that the compounds of the invention may
advantageously be used in conjunction with one or more other therapeutic agents.
Examples of suitable agents for adjunctive therapy include a SHT; agonist, such as a
triptan (e.g. sumatriptan or naratriptan); an adenosine A1l agonist; an EP ligand; an
NMDA modulator, such as a glycine antagonist; a sodium channel blocker (e.g.
lamotrigine); a substance P antagonist (e.g. an NK; antagonist); a cannabinoid;

acetaminophen or phenacetin; a 5-lipoxygenase inhibitor; a leukotriene receptor
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antagonist; a DMARD (e.g. methotrexate); gabapentin and related compounds; a
tricyclic antidepressant (e.g. amitryptilline); a neurone stabilising antiepileptic drug;
a mono-aminergic uptake inhibitor (e.g. venlafaxine); a matrix metalloproteinase
inhibitor; a nitric oxide synthase (NOS) inhibitor, such as an iNOS or an nNOS
inhibitor; an inhibitor of the release, or action, of tumour necrosis factor .alpha.; an
antibody therapy, such as a monoclonal antibody therapy; an antiviral agent, such as
a nucleoside inhibitor (¢.g. lamivudine) or an immune system modulator (e.g.
interferon); an opioid analgesic; a local anaesthetic; a stimulant, including caffeine;
an Hj-antagonist (e.g. ranitidine); a proton pump inhibitor (e.g. omeprazole); an
antacid (e.g. aluminum or magnesium hydroxide; an antiflatulent (e.g. simethicone);
a decongestant (e.g. phenylephrine, phenylpropanolamine, pseudoephedrine,
oxymetazoline, epinephrine, naphazoline, xylometazoline, propylhexedrine, or levo-
desoxyephedrine); an antitussive (e.g. codeine, hydrocodone, carmiphen,
carbetapentane, or dextramethorphan); a diuretic; or a sedating or non-sedating
antihistamine.

Compounds of the invention may be administered by any suitable means,
including, without limitation, parenteral, intravenous, intramuscular, subcutaneous,
implantation, oral, sublingual, buccal, nasal, pulmonary, transdermal, topical,
vaginal, rectal, and transmucosal administrations or the like. Topical administration
can also involve the use of transdermal administration such as transdermal patches
or iontophoresis devices. Pharmaceutical preparations include a solid, semisolid or
liquid preparation (tablet, pellet, troche, capsule, suppository, cream, ointment,
acrosol, powder, liquid, emulsion, suspension, syrup, injection etc.) containing a
compound of the invention as an active ingredient, which is suitable for selected
mode of administration. In one embodiment, the pharmaceutical compositions are
administered orally, and are thus formulated in a form suitable for oral
administration, i.¢., as a solid or a liquid preparation. Suitable solid oral
formulations include tablets, capsules, pills, granules, pellets, sachets and
effervescent, powders, and the like. Suitable liquid oral formulations include
solutions, suspensions, dispersions, emulsions, oils and the like. In one embodiment
of the present invention, the composition is formulated in a capsule. In accordance
with this embodiment, the compositions of the present invention comprise in
addition to the active compound and the inert carrier or diluent, a hard gelatin

capsule.
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Any inert excipient that is commonly used as a carrier or diluent may be used
in the formulations of the present invention, such as for example, a gum, a starch, a
sugar, a cellulosic material, an acrylate, or mixtures thereof. A preferred diluent is
microcrystalline cellulose. The compositions may further comprise a disintegrating
agent (e.g., croscarmellose sodium) and a lubricant (e.g., magnesium stearate), and
in addition may comprise one or more additives selected from a binder, a buffer, a
protease inhibitor, a surfactant, a solubilizing agent, a plasticizer, an emulsifier, a
stabilizing agent, a viscosity increasing agent, a sweetener, a film forming agent, or
any combination thereof. Furthermore, the compositions of the present invention
may be in the form of controlled release or immediate release formulations.

For liquid formulations, pharmaceutically acceptable carriers may be
aqueous or non-aqueous solutions, suspensions, emulsions or oils. Examples of
non-aqueous solvents are propylene glycol, polyethylene glycol, and injectable
organic esters such as ethyl oleate. Aqueous carriers include water,
alcoholic/aqueous solutions, emulsions or suspensions, including saline and buffered
media. Examples of oils are those of petroleum, animal, vegetable, or synthetic
origin, for example, peanut oil, soybean oil, mineral oil, olive oil, sunflower oil, and
fish-liver oil. Solutions or suspensions can also include the following components: a
sterile diluent such as water for injection, saline solution, fixed oils, polyethylene
glycols, glycerine, propylene glycol or other synthetic solvents; antibacterial agents
such as benzyl alcohol or methyl parabens; antioxidants such as ascorbic acid or
sodium bisulfite; chelating agents such as ethylenediaminetetraacetic acid (EDTA);
buffers such as acetates, citrates or phosphates, and agents for the adjustment of
tonicity such as sodium chloride or dextrose. The pH can be adjusted with acids or
bases, such as hydrochloric acid or sodium hydroxide.

In addition, the compositions may further comprise binders (e.g., acacia,
cornstarch, gelatin, carbomer, ethyl cellulose, guar gum, hydroxypropyl cellulose,
hydroxypropyl methyl cellulose, povidone), disintegrating agents (e.g., cornstarch,
potato starch, alginic acid, silicon dioxide, croscarmellose sodium, crospovidone,
guar gum, sodium starch glycolate, Primogel), buffers (e.g., tris-HCI., acetate,
phosphate) of various pH and ionic strength, additives such as albumin or gelatin to
prevent absorption to surfaces, detergents (e.g., Tween 20, Tween 80, Pluronic F68,
bile acid salts), protease inhibitors, surfactants (e.g., sodium lauryl sulfate),

permeation enhancers, solubilizing agents (e.g., glycerol, polyethylene glycerol), a
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glidant (e.g., colloidal silicon dioxide), anti-oxidants (e.g., ascorbic acid, sodium
metabisulfite, butylated hydroxyanisole), stabilizers (e.g., hydroxypropyl cellulose,
hydroxypropylmethyl cellulose), viscosity increasing agents (e.g., carbomer,
colloidal silicon dioxide, ethyl cellulose, guar gum), sweeteners (e.g., sucrose,
aspartame, citric acid), flavoring agents (e.g., peppermint, methyl salicylate, or
orange flavoring), preservatives (e.g., Thimerosal, benzyl alcohol, parabens),
lubricants (e.g., stearic acid, magnesium stearate, polyethylene glycol, sodium lauryl
sulfate), flow-aids (e.g., colloidal silicon dioxide), plasticizers (e.g., diethyl
phthalate, triethyl citrate), emulsifiers (e.g., carbomer, hydroxypropyl cellulose,
sodium lauryl sulfate), polymer coatings (e.g., poloxamers or poloxamines), coating
and film forming agents (e.g., ethyl cellulose, acrylates, polymethacrylates) and/or
adjuvants.

In one embodiment, the active compounds are prepared with carriers that
will protect the compound against rapid elimination from the body, such as a
controlled release formulation, including implants and microencapsulated delivery
systems. Biodegradable, biocompatible polymers can be used, such as ethylene
vinyl acetate, polyanhydrides, polyglycolic acid, collagen, polyorthoesters, and
polylactic acid. Methods for preparation of such formulations will be apparent to
those skilled in the art. The materials can also be obtained commercially from Alza
Corporation and Nova Pharmaceuticals, Inc. Liposomal suspensions (including
liposomes targeted to infected cells with monoclonal antibodies to viral antigens)
can also be used as pharmaceutically acceptable carriers. These can be prepared
according to methods known to those skilled in the art, for example, as described in
U.S. Pat No. 4,522,811.

It is especially advantageous to formulate oral compositions in dosage unit
form for ease of administration and uniformity of dosage. Dosage unit form as used
herein refers to physically discrete units suited as unitary dosages for the subject to
be treated; each unit containing a predetermined quantity of active compound
calculated to produce the desired therapeutic effect in association with the required
pharmaceutical carrier. The specification for the dosage unit forms of the invention
are dictated by and directly dependent on the unique characteristics of the active
compound and the particular therapeutic effect to be achieved, and the limitations
inherent in the art of compounding such an active compound for the treatment of

individuals.
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compounds of the present invention may be administered intravenously on the first
day of treatment, with oral administration on the second day and all consecutive
days thereafter.

The preparation of pharmaceutical compositions that contain an active
component is well understood in the art, for example, by mixing, granulating, or
tablet-forming processes. The active therapeutic ingredient is often mixed with
excipients that are pharmaceutically acceptable and compatible with the active
ingredient. For oral administration, the active agents are mixed with additives
customary for this purpose, such as vehicles, stabilizers, or inert diluents, and
converted by customary methods into suitable forms for administration, such as
tablets, coated tablets, hard or soft gelatin capsules, aqueous, alcoholic or oily
solutions and the like as detailed above.

The amount of the compound administered to the patient is less than an
amount that would cause toxicity in the patient. In certain embodiments, the amount
of the compound that is administered to the patient is less than the amount that
causes a concentration of the compound in the patient's plasma to equal or exceed
the toxic level of the compound. Preferably, the concentration of the compound in
the patient's plasma is maintained at about 10 nM. In one embodiment, the
concentration of the compound in the patient's plasma is maintained at about 25 nM.
In one embodiment, the concentration of the compound in the patient's plasma is
maintained at about 50 nM. In one embodiment, the concentration of the compound
in the patient's plasma is maintained at about 100 nM. In one embodiment, the
concentration of the compound in the patient's plasma is maintained at about 500
nM. In one embodiment, the concentration of the compound in the patient's plasma
is maintained at about 1000 nM. In one embodiment, the concentration of the

compound in the patient's plasma is maintained at about 2500 nM. In one
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5 NOthd dafdnest thPsarborseeng, @pdadhi®yent antineopl astic

agent) and non-drug therapies (such as, but not

| i mi t ed The terByiagdr yefers to Axdragen alkyt oattipdlytspturatest or fully

in , i ti

s SRR ey bR RPRRRAG Sy or il MR RIS ot e
cohpetvacid sulpstiefted edrbynyt @rp@urkts ckinapleadyl alludlet groups such as

enhance the effect of the conpounds of the invention.
ThECehmptkanesd (o8- fraylgeit Perpiemt. Beyribypisrd: @peyls t-

10S! B a@@@@‘é)’éd)’ (éﬁég@y&wﬁﬂé‘@rﬂ{%@ﬁgagﬂ ic%o&%pﬁ‘é‘zﬁ%@l?

preparation) or sedquentia

2008¢1d4BYItabaTyUS20G8H §h6896 YR 6 ydbherylarhogpyt, lear )apsteroepclic
general , .a combi nation. thera enyi si gns Dy

A FTP (G BRTRR PSP P ol e erar Ayl BiRstjfigylearbonyl,
CY ol Rrinyk Ao, Wtrahh &foBRYny ILRHLENE, éﬂég,%yl o ot B&nzoyl) and

i nvention, the subjecCt conpounds 'nay be adm ni stered

i nhetordoraya(¢.gnthigrthienylrdecarbomdy thiopbpra Bt earkaypehtfsranplai-carbonyl,

nodul at rpt ei i nas 5i nvol v in various di sease

EMRL BRI iR i VNGOV B i e
NObenZofB |tRshbHeAY1-B-eirbory1] &t §aRiadeitispedt bikgl, ki 1881R$l, heterocycle,
receptor tyrosine specific kinases and non-receptor )
t y rod prdhetproar pertion o diesacy saonp aray theapkone oktha gs@wps described
i ng r [ Nases. : "
oL LSRR R B SR SR g
Exacgilgesupohay e epiubstitiicd @8 eptianly iselstiined witk oepboenral

20 P, (BpioH, o Egce fmbBALn KHREPenaRy Elcstsy Hom the
fi @f&@'ﬁ%ﬁb@ﬁ&%ﬂd@%@&w (FRE Y iBEBR R sk tithte "G the alkyl,
RLGRE- RO] BEK/ CEK3,  FGF- R3/ CEKD, FG- R4 TRE,  KG- R) -
he prtlodiylehgeooydié, sicdtand hefeamtryportemepftthe adyHGRERD niay. oy,
MET,. RON, , SEA, ); insulin receptqr (e.qg.. | GFl-R);

Ep AL Befeberia o Eihe Befeogmed e ErrEgIso! 15
ELKubsERIdntsER peckifly. MDK2, MDKS5, SEK); Axl (e.g.
Mer/ Nyk, Rse); RET, and pl atelet-derived growth factor

25 r ecept ol'h¢ RDEFRIky{ecrgbragiydpgarRr brpched Rdia@sHRYing/ dRRE) about
SCE-R.C-KI T, VEGF- R/ FLT,. , NEK/ FLK1 FLT3/ FLK2/ STK-1),.

ROR PLEEPED A e hARe F s BEevh Gl A0 g,
noprdférmdd fryltradicBChRARwdrallgl" RdidaklhavibRGhe tdBdbdut €&nGarbon

| TK/ EMI, TEC): CSK, FAK, FPS, JAK, SRC, BMX, 20 FER
CDRtoag Movipreferred arq lgwap plknbiadiggls dayingfone frealoyy eighi esrbon

th bj  TRY: i stened | ,
cosHtEREh £ 0P AURCRULAY 0B AU TG kb isgpropyt n-butyl

30 nodhebatyt soeblktyhasebbiyhlpogiyt ddo-draylgets/l and fhicdikesses.

Such targets include histone deacetyl ases (HDAC),
met hyl t T3R&TEY gﬁ@nz@mmbﬁceﬁ Eiager o @peclaﬁdd@%lrsgé hwing %ast one

Hsg%l)n-c%gn Ao 10HERSOMBR tolaBo@ tRERE RLFRH aﬁﬁ@so&i, PRAdrably, two

l,B
subj ect conpounds nmay be conbined with anti neoplastic

agentt®uf svgve eredr atomb. doteggefenmodeliicnylahdiaals risgtives,alkenyl”
o R B R RS Sh P o o o

Iressa, Tykerb, d eevec, Sutent, Sprycel, Nexavar,
Sor afi ni b, CNF2024, 30 RGL08, BMb387032, Affinit ak,
Avastin, Herceptin, Erbitux, A&4322, PD325901,
ZD6474, PD 184322, Obatodax, ABT737 and AEE788. Such
conmbi nati ons may enhance therapeutic efficacy over

Y Y N - Y a1 o o o o o o



rem ssion, maintaining remssion and/or alleviating
synptons relating to the cancer or its treatnent.

wE@splEs of such agents include, but are not PCTUSHAS/056396
to al kyl ating agents such3as nustard gas derivatives

hi h d
ﬁ%fgr tcarr S PR fm %ﬁ@f aﬁfﬁﬂ?ﬂ W@gcafstlm {feeﬁhenymﬂyl
he ?dﬁéhﬁ}’tﬁ[@ﬁﬁ%&' a)metﬁwst{te | rpoates "AIBUSH haMY lower alkenyl”,

Fydra2|nes and Tri azi nes tretam ne, Procarbazi ne,
Dacmbtﬂaz wmaéhhhvmshlanm"de)&" oNentrbeBueRasmatively, "E" and "Z"
”HS}'”G Lonmusti ne and Streptozocin), |fosfan de
ananﬁ%?§FISalts (Carboplatin, G splatin, and
5Oxal i pl ght frin '"RISMAY1" dnkRh Rk BEcs e Braashddadeiehy hheheXi Rest one
(Et oposi de and Teni sopi de), Taxanes (Paclitaxel and
Do €&bensppon Viple Rord Riaivei tHabewityyenty serbes atopss or, preferably, two
e | ) " "
Canpt BEh ATy SEERLAE, 8RR E AR A BE arg lower alkymy!
antddidalintoivirgndniob abowtsers et borasofil aadavy€ piderably about two to
(Dacti no C|n and PllcanyC| 9 Amthrac clines
( D3RI GHENE FH DO B les o aéltwbraéit% lm%%r.%tr@ﬁla 1-

10 et e P RSPl PRy ATE e

Bl eonyciThg teamt icydealkbk‘i leintbezces sattragesl dadlocgclaandicals having three

onL 200, oL SO Holy exate, PeTELfoted BRL UL SXR o

Fl %ﬂﬂé&ﬂlsdh%g Rydeab abobdt @Welg;é‘ REBbA @QhﬁeMo@@ﬂreferred cycloalkyl
Centi tab |ne&@¢pur|ne antagonlsts (6- Mer capt opuri ne and

6- TadiGduani" r aydoalkdh oxslicads kveang theesdo abdiit lsighp garbon atoms.
Cl of ine,
13 g ot AE SRt ARAE RO A ERERPLERU ARy SALRAATAE

topgﬂaﬂﬁgrase i nhi bitors such as topoi sonerase |
25i nhi bitors (| ronotecan, topotecan? and topoi soner ase

11 i nhi Bihe &g Crpipalkemte embtaéwm?é y létsa;twé@dd@rbocychc radicals
p |

T A N L T Y

Tr asdatrrtited barbbby’dhb wadicmbthht cotediamyo Glﬁtﬁhle( bm&t@ (that may or may not
Panltununab Tosi t unona cizy

20 i be epugaieIcan tpﬂ&‘&ﬁ'%@t)tﬁ@&ﬁgea&h %@“f P%Eﬁ‘ﬁtﬁ’él%&k’?@%ﬁyl
r e%&&tagéae b b§a5ak Agrdtaef&xl@ G &hg &9@9 asaﬂeg bt b&Bbn atoms.

steroid I nhibitor t ane) enzy Aspar agi nase
an@xmBapks pﬁm@hsrec)lpalantcludmcgclobmtbmgtlecwgmnmsnyl and cyclohexenyl.
(Estra ne and re n0|ds Bexar
oot r ot 1K BHENY mOmaCRRRY O et ANiroppaiing agicals cach
e nta@ﬂhgatktyﬁ ortlbﬁes &m&ew Akt 8he i oMMty @RLEH Roms or,
adntnlstered in conmbination wth a chenoprotective

25 ageraferaiyeorspp gbewtttivelyc ggdan gtonwpMore preferred alkoxy radicals are
2008/ 11 19PCT/U 2 08/0563 6 .28 Ct t.o ot ect
pocy 5T PR e fa nRage By yict EF sp'onBlBhrighg® preferably
Ex ﬁmﬂtnl’% n®fo Hahei AReA i Afcthd Bamples oflk@hnadichls MdRIZ methoxy,

ostine, nesna, and dexrazoxane. In one

asﬁ@@ﬁYdFOWH%'bﬁ@@hWFbW“JFW@QSubJeCt compounds are

adm ni SyGL &4y Qe %Pac\é’k %ﬁlyf ﬁﬂic@fs'hﬁ&n& REL BPMrore alkoxy

Radi ation i's comm vere nt er nal

30 5( raddaditaichaitoahe ailayl]l I@dt(cﬁll, vat ivplocvimamanealkoxygticg rand
S|tggy) ixterna ly froma machi ne that enpl oys photon

ay) or particle radiation. Were the

conbi n atT’hQ 'fbrﬁlh%{"ﬁp YaldrdTdr REEoBRHAR drS BRah @HERbdQRIic aromatic
treatnent, the radiation treatnent may be conducted at
anyysem tcaltthmutg are, v dthgeamga whervef suwhalnge hifagde aftadred
the co-action of the conbination of the therapeutic
agents and radiation treatnment is 10achi eved. For
exanpl e, in appropriate cases, the beneficial effect
is still achieved when the radiation treatnent is
tenporally renoved fromthe admi nistration of the
t herapeutic agents, perhaps by days or even weeks. It
wi || be appreC|ated that conpound of the |nvent|ons
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optic atrophy, Hereditary spastic parapl egia,

Progressive ataxia and Shy-Drager syndrone; Metabolic
waele@eases? i ncl udi ng Type 2 di abetes; Degener at PBEUS2008/056396

diseases of the Eye includ4ng G aucons, Age rel at ed

macul degener ati on, Rubeo 2 | aucopa
| niqES TR pengieRtgnanier awalmsi) ?lh%ﬁg r{@*estelgle iy icatrapss aromatic
| ned i ngicRAg pr&iy o Rﬁh%rlhfétﬁah r(n%@hth}@h&ﬁﬁrahﬁ hipheftyl.
Juvenil e chronic arthri af t versus Host di sease,
Psor i asiTée tongs heterospdndy [oxteronydgatheteroqysbe’i ersihsterocyclo”
Crohn' s Di,seas i.nfl a tory b mel di.s
0 SPls AFRSE pekiaty BRI REY bR au i R iRk hiaining ring-
5 SY BiHpeaRadiddl, tWhidtecaRGl RIRdafed MHEkdtb &Y "soeRdydibilkényl" and
Menbr anous 30 glonerulopathé1 Di scogeni ¢ pain,

SyslﬁféW@fYEUm’@SlEﬁsdtw Dﬁes@é@@s may BF vélpgjed from nitrogen,
o SUPREEN Sd L A0cPaNR 1SRN ) By RSYTRAPAflraca 3 o
di Saﬁﬁﬁber’sdz hétzepiuneoydic gieup @ntaiepg ¢s6 Hmﬂrag&d atorns (e.g.

denmentja; Cardi ovascul ar D seases |nclud|n
pr 8VEPHGIBY. HpidatolidHtyiatRersing, SRREA YL 1o htsearaé?d 3 to 6-

re LSS
10 a%%ﬁﬁg%}%r%%&% ?@%?% Pc%%bszoo%%(%%%%de g 103
famﬁum@namemﬂegosmqﬂmhdybamérwmmekéﬁas6snmﬁb@b©tic

e T R AR TR
| n{eet N lidRYE RASES bybeﬁarﬁalgru&%%@@h&é@b Sadicals

Bacterial infections, i nfections, such rpes

Si mslhale, dﬂmﬂf@tb\ﬂphwp dﬁlbfdmvram;Jélhadmftuetx srat&lhedmﬂmszole

P I

15 11 PR ARG MR a8 metal hsntn MRbHrSen Sibamrhlfaeqtiom and
angy£@iafingltadfdas. aﬁ@itekﬁe'ﬁat%ﬂﬁ?tle'l hlSo Sﬂnmwsefraalcala@r&h& ng

t hal assem a, anem a and sickle cell anem a.

onée@mwavmdtcalsm%arﬁh afyloneysleatertradisale aﬁ*aﬁelq&% duch
I
eS8 BSSE wltalsth RO Btk S, LA SHEE I e O
homeost &4k sermAlhter@lryld psboiccapoptuoited hﬁaﬁohywiylSradlcals Examples
contribute to the pathogenes| of a varie of human
20 G 9bhgt geeantadiginasiugs URREITHE] re ﬁé%‘m S rapmoBr S o
ap@@ﬁtgﬁir%%l W4 ﬁlttggetyas:tglfn%” fot &&ﬁlﬁ%g}gﬁ%lﬂgﬁkro@lfnyﬁ imidazolyl,

vari et Yy human | seases wth a
apoptaeslys pyridylupymgidyapyezinybaytideaihdr trinzolylite. quotH-1,2,4-

| t f

b e M Ao e ey SRR R 4 e (B oty
pr Qﬂt‘@ﬁﬁzo@ﬂdet@\) Ay u@aﬂnﬁe&eﬁmeﬁgeqqﬁtelr&gﬂc?ym $rovP&Bnf@fhing 1 to 5
fam |ial adenomatous pol yposis vi ral ections

25 (i ndtogdn agmshiar cnomple md@lefh lftomndqhselr ndshzinylsbengoridpzalyl,
EE?@%%ng%l Vole%lslélga%olﬂdﬁ%ngot\ﬂarz | ?&razaf%g?r? altz{nu % 0g.,
sy sdtepble[ 1, s1pYSrideriny1NedBl Qs Usnsatuiivdd e toredhahigsed
gl onerul onephritis, rheumatoid arthritis, psoriasis,
i nfFtSrATRANOEYClISERRID ANSERISE &N OZPRHIRIRN ioT FrATRRIC dyABE fyryl,

oL L BIEAEARCRI R RIS L e B s,

30 defieardxamplcPeidaiyih 00! msdﬂuseeaS?tL to drmombapth ihetefcmﬁ(&roajrchc group

2? :cg%g;%%,]]dtrog?é(lp&gtgﬁ ;@l‘%lls%gg ﬁ@ aliiﬁrgg%nna%&p Srceuxlaglrple oxazolyl,
My §loQehePAl sedtdia%ogy £ OMBS 0.8 aasgl Q PRSThAazdlichen. c
injury asSoci ate ocardi al 1 nfarcfions, stroke and

r epeadiamilydnett npter; pps@ated optithanised h@tmeyqbslcgremmmma,lmng 1to2
t oxi n-i nduced hol |ndu ed liver dj

nofsteautEsindl weh &8 HEmNGr RgenpmecpbE SRty et
chronic anem a and apl astic anem a), degenerative

di seases of the nuscul oskel etal system (i ncl uding, but

not limted to, osteoporosis and arthritis),
aspirin-sensitive rhinosinusitis, cystic fibrosis,
nultlple scIerOS|s kldney dlseases and ~cancer paln

a . _._L:L.




In one aspect, the invention provides the use of

conpounds of the invention for the treatnent and/or
W@e@san7ion of i nmune response or i nmune- medi aRELUS2008/056396

responses and di seases, su@h as the prevention or

treat nent qf follomn 10transp|anta [ 0
syﬁflﬁa{rﬁf@dg to érJa%m @GEP l&%r%l}pscontaémp% %?da(%r atoms
Or ahd %%J@nhfbgrel@ e{o%ef&}lekal%lepmatzo@ﬁ thl*a&awpp(fe gonl 9&

ti ssues, such as heart, Kkidney, bone mar

skihadieziyleh 3 Abideizslyl, I gy, thlpélamlﬁlastc Dietit ,elmsatneated condensed

TRy RE fopREotEie TS uie SR e R AP iatoms (..

set @enzoﬂﬁazto’lﬁ%en@ﬁthﬂfdﬁ%kﬁm o pérd-terigels- host  di sease,
aut oi nmune dlseases such as rheumatoid 15arthritis,

syst em dh tgses heteyaceleatkay LpEnrRqey hefcgiicyFlo-supgtipicslkyl edicals.
t h " "

X yééo% ﬂgaltf%%eedt %@g&h@%}%l@ﬁ re?o&é’azém ef@ggez h?t%ﬂic?clg&lﬁyf Yadicals
reh&ﬂhg@ﬂSﬁﬂmﬂbﬁbeﬁe®nﬁehHwﬂmﬁxoqm&mﬂqﬁrmﬁ&mwes

di sease, psoriasis, atopic dermatitis, Crohn'

di sease The femy FHiwibict SMPFaces ragikals Aoniaining aélfléarambra@@a?ﬁ alkyl
|
10 DRI b8 S0 1 AR oo OR Rk Aed G ARk T,
ZOPoefem@ha:lkyldﬁe mdlqmﬂxsshm sbat esliebusdiong tabant mtnty narboieatoms

o bR PRanRGt i RN PR, oMoTs T fear ljofbio radicals
eXARR! GkyltrBd@talWVRicOTo WA RIISANRL Fadl¥al DRRAAE bhStoRbBIeFcarbon

i nfections, HV, staphyl ococcus aureus infection,

Vi a@m%m@bmgfqmedgre dﬁﬂﬁn@ ra%@d@almng:lov}/ﬁsd&ﬂe@dml@ oépne to

da is. induce esponse. (€. Q. .
15 | egﬁ%ﬁ )-; g%t 8&}{501% %tman ev}éaﬁrtlplgsr ofaspglél P@%’?@{O C’)I‘Fl@lcgls al% thethylthio,

di s@3aR®, propsldEb, Raylafio end @@@htﬁfooSI s, atherosclerosis,

vasculitis, polyarteritis nodgsa and nyocarditis. In

addi t i off he tgves Srabkerhtor andakylowmbsecsey luybaitutgd aikyl radicals

P STLSHRT 508 TRDEAARRIRE ASROShELTHL M

f or ei gnThenem 'Iargtlo)x}a windrage usyl calitads andhakipraghiaamxggen atom
the encodgd product. Thus in one enbodi nent, the

ik&bates to a nethod of treating an immne 30
reSponSQh9h§§@3%a&bx9'&0%%&&k8£ aﬁn&ﬂ&?ﬁ@ gPQh&%%%nmmed
response or disorder’in a su Ject I n need treat nent
conpougi amoxyga aiost @rdting redicdai d subj ect a

t her ape ally eff lve anount 0 ound, of. the
vent; e it g RGi BRI iy Roci S SRR P e
t headig®s. PereREMAHMESIKOf ralildgls ihBVENk{I0adic s hBenk bBAIt BEto about
of a variety of neurodegenerative di seases, a

25 notiwenth auden glenisjoss preferabjypone to about twelve carbon atoms. More
2008/:.115719PCT 08/ 056396 31 .whi,chw
cnargtar ey Ao e R e s b BB v
of ofé fedbopf ’Qfﬂc@ﬁbﬂh afoRbl Md@gpﬂéfﬁﬁte@@% arﬁiﬁ@bllk@ﬁradlcals having lower

Al zheimer' s di sease; Senile denentia of the Al zhei ner
t ypsyl sdipapsihaying ofF d@ aight qapl@;@aqm@(; rEii?ﬁy’}@S gf such radicals include

WQ%M&hﬁOMﬁlpéﬁlgl Q&gﬂfeqﬁé' ve denentia with other
prom nent ‘heur o normaliti es such as A)
30 5syndr oifias tampaﬁd’yﬂaIQnﬂ’Hdeﬂoyeslalmmi pitoups (vich.are substituted with one

Hunti ngton' s di sease, tiple sy m at r gphy . )
coRbiM ﬂgyloréﬁlﬁﬁlts i %e%ﬂtea/u L\%@@l&o SR M g ng about
?f oIS PRV S 6 Romb 69%?&@1%)#93 oﬁéJfBra%BHtctl\xf%We RAoatoms.

St eel - Ri chardson- 0 szewski se Lewy
di das prefemal aibylamumdedmc@hs ord 'gowadr aiﬂesganmoéthao have akyd radicals

B) ll} %ﬁgg E)ggg) b9 %}611 g?:%g? %ﬁsé&&isgpr&&g@ glgen%lg}ﬂla% M6 Ydicals having

progressive 10fan1|ia| nyocl onic epilepsy); I11I.
Syndrones of gradually devel opi ng abnormalities of
posture and novenent such as paral ysis agitans
(Parkinson's disease), striatonigral degeneration,
progreSS|ve supranuclear palsy, torsion dystoni a

a s o s o o, o

20,



25atrophy; chronic famlial polyneuropathies) such as
peroneal nuscul ar atrophy (Charcot-Marie-Tooth),

whypeniyiephi c i nterstitial pol yneuropathy PCT/US2008/056396
(Dej eri ne- Sottas) and nis@ellaneous forms of chronic

pr e ndro s of pgogressive
O S sl Sl PR e oo L GRTSR AP BRbfgmer
r eﬁlk@'ﬁmﬁﬁ@ hiag} ik inforRbEHTRALQER) alkﬁﬂgmlﬁ%rr Atiub@lt¥tc@B Ncalkylarmno
atrophy (Lebér's disease). Furthernore, 30 conmpounds
of sudheisiMrmthyiloninoaN-dteylimisioi Ba¥-giméthylehrimmat Nrdicthylamino or

reqfﬂglci ng. The invention enconpasses
feiCeut i cal conposi tions conpri sing

5 phar MB.C qUE kG sibRGaEPT @RIretosBt FplREmbho fenaRe HvES hRfrogen
the invention as descri bed above. The invention al so

entshidsigassiptiaymgiiseitb dhe rdippbefl a spepificd swhstifusnhigeluding, but
hyﬂé rﬁﬁq&’ IonIé{\S daggfg%g&ﬂﬁ a‘l’lﬁo;{n’y'i‘&grlnﬂe‘?&%b;?@yl #78, LiRY Mo, oxo,
20 ﬂﬂb)ﬂ.}ﬂ, 2R 1ORCRIKYBRIDABA 0263 M0aBidy 1] dlky Ik tbnlyd alkylsulfonylalkyl,
hem hydr at e, nonohydrate, dihydrate, trihydrate and
t hémls%nyfn% ’|aHiPéﬁt %WXf’Lﬁfﬁlll?@%Y’éﬁE]&?ﬁﬁ@élé% alkylaminocarbonyl,

10 PP SRR GG SPRROTLBOATCu SRADLLEURE RIMISR dflnl

Fotriftucaonptthyl, bywmoc oo alkgkneam at;éammoaalkylysmajallhyrh,e

el e e Sy ke T be dRfz8a: ShPoTartosJaltyl ¢
ag Qik@ﬁ?@a@ﬁ&@lal]ﬁflrJﬂllﬁH&a@B&ly@eﬂ%%@ aaraﬂE&@%ﬁﬁ)onﬁ' ba?rboxyhc acid,

oi |y suspensions or any other  formof solid or [iquid
phylslfm¢ adigyrsul fomH eplwopaninagd.ofryl hetcioagértctasegychincnd aliphatic.

i.vat ment s, anal o
5 ol At as PRIl B B BTG ¢ her o
can be FREGMpLitiaf,@bcrthaningicBbirdriefitdd SRl reeaRP &S thrddut can
suitable for adm nistration, together with a
phbf3 HRaleni unigal maseliss 4 e akkah engrete) Olémeltwnlévm moigtjghunder
0 I I
o PRAEPbA PR St PhER o SRIRI, SR Ao e ARARHAT Bl ok, o,
phaﬁa’rﬂpleLam "addyll’ ymaeqemlatelrefeaad to emonwa&érenramw (e gh@H3 CHy-),
20 of PERAGE PGS T Yt IR BRSO GARRRGTIIS L I WhiCh case hose
d' Eﬁlﬁéﬁﬁiﬂh@*ah%ll%kd%t%ﬁa RS 16 8Pk Bkl cht FRldaf(BNA.CH,-CH,-),
| ess than an anpunt which causes toxicity in a
patiheahtis cjaivaleht to e tamn I'deylanetSinhiddrlyc onpoundsnods it fvérich
i nven n be used., n,co |nt|on w.th an .. -
| i B BB C AN GO f S kgt e ming
t hea @RGP atau@nhf@)f’ 'Ql@ylac‘h'etéﬁoa%MSt‘@l@ie?onHWT “ﬁ@ﬂ@l“mk@nyl”
i mune fesponse of host ori ? adm ni steri n?
25 vacdkyeylGorpobatid onr ayclaaksy eth@sgﬁlgmd inrtherat mell vodasstand that
Var| ous_types ,,ZO vaccl‘ne have P SEe »
i ncl}et S nge}iif()%xal | nt dy ! P)@é alE 1?] as rgr? lgéteroaryl
anthdteooydliee, “waset, ﬁ@l&enﬂl”loﬁlk@hylapﬁﬁl‘iiﬂﬁﬁc’f or U@ clisigkyl” refer to
tunor cells fromthe subject to be treated, or a
dethasepicsrondingsivreiangialy( r evi ewed by Schi rrmacher et

S' s ( égt%ﬁl R%m Gﬁagg ggsha’_é;t] 559%1% 1, r%fgl% t4§1|Y %%cogl Qlected

30 nefiloadflfi@inet clﬂammej@r(ﬁnmeae@tcalhiee car ci noma to prevent

recurre or . met a tases, .25conprising surgically
r enovi ngwﬁ%& bty the derap etbstrary DrplderaBpn safipts fp abnormal cell

cog{(@gﬁnase i rradiati ng the cells, and vaccinating
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5life of the patient. Preferably the adm nistration
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standard reference text in the field, which is

i ncorporated herein by reference. Preferred exanpl es
wo@btoosaciticarriers or diluents include, but arePCDUS2008/056396

limted to, water, saline, s8inger's solutions,
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5 otherwse, it is intended that the conpounds include
both E and Z geonetric isonmers and/or cis- and trans-

WO 2@R1519 Li kewi se, all tautoneric forns are aP@DUS2008/056396
i ntended to be included. Tile configuration of any
car bon- car bon, doubl e bond a)peartn ereinis selectgg
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LA 5808 BB BRI o, e
t etmappﬂ@h%@euﬁﬂaﬁﬁtbd:tya@i; oe pﬁl&btaﬁe@ﬁl}r, loebradlly, buccally, nasally,
exci pient” neans a non-toxic, inert solid, sem-solid

or tnatltﬁwce&flm fapically; ingapphthalipis pegnagtion gorhy ighalafiory pith a

fo
10} O MBS rdly P ab 8500, Plo A S0P kTR BB RERAE Rl Bhnatively
acdegpigabbawear t n@&mddlﬂéo m@dtrss suohv &sl20astuos ey according to the
gl ucose 20an sucros dext such s al pha-
O e ans PRy R S T g DS hb SRtk ep8 gl B Sipgistration
SUBPaRSHERIVE afoBhtCdT c%ﬁtﬁoﬁh@d &t dn¥orhé B@mﬁ@dﬂhdﬁ RB%LhR0E the

its derivatives such as sodi um car boxynet h
c e Idbsutedspe sta@tdteftfect: elipidadgetha mbamelcmmcelseormﬂettme of this

ed tr nt a ex0| ients

s S udRa e bDECRAR STt a BT gt (e Binst Bl AYRLLS
as apgaiieclRiab a coMXituONS BEGKION. |Sucl$ adrhindd@FioRtdn bS@RAE a chronic
oil, 250live oil, corn oil and soybean oil; glycols
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Sconial égﬂsg onventi onal non-toxic
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30 vehi cl e&lpoh impe@vemeass s, patibet’ stxirdndftlohh@nfamtemahed dan offay
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fop d Eheany, @ eh P4 B8HEE h,
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i ntraar ul ar, ntraarteri ngr nov

e aaed i Berymplatuat boon il G O level. Patients may,
|ntracranial i njection or infusion techniques. Liquid
dosage forns for oral adm nistration include
pharmaceutical ly acceptabl e enul si ons, m croemnul si ons,

sol utions, suspensions, syrups and elixirs. In

addltlon to t he actlve conpounds t he Iqu|d dosage

T . A _




20gl ycols and fatty acid esters of sorbitan, and
m xtures thereof Besides inert diluents, the ora

W@ 9p0si7t9 ons can al so i ncl ude adjuvants such BGI/US2008/056396
metting agents, emul sifyingsand suspendi ng agents,

etening, flavorin and erfu nts.
| Rt fg%‘ifee‘&&if%‘t“i greatmgpt %‘k%n[gﬂﬂg mgg%*ﬂ% yRen any recurrence of
I njgReiRRLBpRMeous or ol eagi nous suspensions, may be
f or mul at ed accordlng to the known art using suitable
di Spethsiinilecfmds wetti ng agents and suspendlng agent s.
The sterile in ecta aratio
stert| oThiabPfsBEYR ) GBh S e ERss R e Geapte po
58 HRda?. Xﬂn@y B@f)l%@&t@ﬂ @?'aﬁy PSRt t6libk Uplicable t6 eeBBbaration
for exanple, as a solution in 1, 3-butanediol. Anbng
t hef ehesuipal hbtcbateydbeamenassds SuitallF peasesses Framaking esstain
I, . an
| ol tgrﬁr?eglag%s P%}ﬁ]aeg ﬁ?r &:agwg?er t}fo ?ﬂ ul&rﬁ 5,] in lg%“? pﬁglﬁé}@ﬂn numbers
st VOO 360715x&D@3/037880 aad GVODm(ﬁ)Bﬂdmh aﬂéqés@rspétﬁxyiag n&scrials
a sol vent or suspending nmedium_ For this Eose any

bl 8HY beiokEEn<si 1y LanaperTersiuEed Or%?@wdneﬁlgst@y higreparation of
10 MO 'h s%mﬂ% Eﬂg 1t aldid ﬂé’s rib& @ﬁ[ﬁfn th Qccoh?ataﬁ%ngﬁbﬁ%nﬁﬂﬁg

as ol el ¢ e used In the preparation
i njEaemplek eéslterﬁatte/elymaseﬁam starfiog makatalscars obtamable by analogous
sterilized

filtration ih _
pa bt inahSerfigroRe e st iR Mot gPe chermist

steriliZLRgom &HId% ahd })H&@s sE@6Mhe Wsent invention will be better
2008/ 115719PCT/ US2008/ 056396 51 of sterile solid

conpduitoddmsconhéationoth the folicysiog vapresentative partltid stlremes that

15 St el diggate tr%rethgﬁs @{g hg?chsc e%qlrl%ﬁ?o&ﬁl ﬁ@aglltl\f% dl U%B prepared
d I whhichl dre irferfell @9 atl @RistraidreorilP asd Ay Hnﬁlﬁn?bﬁfh% Rt L he
the drug from subcut aneous or intranuscu i njection.
Thﬁ§@ﬁ%ylbe 5acconpl i shed by the use of a liquid
suspensi on of crystalline or anorphous material wth
poor water solubility. The rate of absorption of the
drug then depends upon its rate of dissolution, which,
in turn, may depend upon crystal size and crystalline
form Alternatively, delayed absorption of a
parenterally adm nistered drug formis acconplished by
di ssol ving or suspending the drug in an oil vehicle.

I njectable 10 depot fornms are nmade by form ng

m croencapsul e matri ces of the drug in biodegradabl e
pol yners such as pol yl acti de-pol ygl ycol i de. Dependi ng
upon the ratio of drug to polymer and the nature of
the particul ar pol yner enployed, the rate of drug

rel ease can be controlled. Exanples of other

bi odegr adabl e pol yners i ncl ude pol y(orthoesters) and
pol y(anhydri des). Depot injectable formulations are
15al so prepared by entrapping the drug in |iposones or
m croemul sions that are conpatible with body tissues.
Conpositions for rectal or vaginal admnistration are
preferably suppositories which can be prepared by

m xi ng the conmpounds of this invention with suitable
non-irritating excipients or carriers such as cocoa
butter, polyethylene 20 glycol or a suppository wax
which are solid at anbient tenperature but liquid at
body tenperature and therefore nelt in the rectum or
vagi nal cavity and rel ease the active conpound.

Solid dosage forns for oral adm nistration include
capsul es, tablets, pills, powders, and granules. In
such solid dosage fornms, the active conpound is n xed
25w th at |east one inert, pharmaceutically acceptable
exci pient or carrier such as sodiumcitrate or

di cal ci um phosphate and/or: a) fillers or extenders
such as starches, |actose, sucrose, glucose, nmannitol,
and SI|ICIC aC|d b) blnders such as, for exanpl e,

o .



and bentonite clay, and i) lubricants such as talc,

cal ci um stearate, magnesi um WO
WQ®8113r57 19PCT/ US2008/ 056396 52 stearate, sol PAI/US2008/056396

pol yet hyl ene gl ycols, sodi@m|lauryl sulfate, and

m xtures thereof. In the casg, pf Qapsules tabl ets and

pills, the dosage form may al’so’ conpri se buffering

agent o Solld conp03|t|ons of a simlar type
may a e enpl oy&fag ﬁN}eﬁ§uwsM d X é
hard-fi Nédgeratin capsules usi ng suck=excipients a

| actose%r mlk sugar as wePP? as hi gh 'npl,ecul ar wei ght
pol yet hyl’ene gl ycols and the Iike. The solid %%
dosage forns of tablets, dragees, capsules, pills, and
granul es can be prepared with coatingg and shells sushb
as en ¢ caahbngsia otlher coa wel | known

the p eurrtaf §5§§;fatlng %ﬁ{tﬁfﬁey may = "
optional ly contain 10 paci fyi ng agents and can also be
of a c®fposition thatowhey rel ease t'¥e active 0107

ingredient(s) only, or preferentially, in a certain
part of the intestinal tract, optionally, in a del ayed

manner . appl es of e in conp03|t|on t hat can be
usedoﬁﬂgfgdgpﬁﬁF&nep+%f§yg gﬁces_and eodesy~Dosage
forns f topi cal or nsdeﬂwamwadn1n|st ation of a
conpounqﬂpf 15this i nwemtion i ncl ude 0|ntwamts

pastes, creans, |otions, gels, powders, solutlons,

sprays, |nhaIants or patches The active, conponent is

adnixeé)under erile nei tivos~with a
pharnqéiﬂficaﬁﬁi—asceétﬁble.caLLLeL+an&j§E§)needeﬂffl_.
preservatioves or buffefs as nay be requ

Opht halarisc f or nul at i on?ear drops, eye g@jpntnents,
powders and sol utions are al so contenpl ated asSbei ng

wi t hi nat he scope of th|s 20i nvention. The gi ntments,

past esx G eans and eIs M contain, in addition to an
acti vie ompoun ii?ﬂi ti ofeNtee] piffenys ysuch as

ani mal vegetable f NO||S waxes, pafafins
starch0111 acant h, ceIIuIdseegsrlvatlves, k\Tﬁg
pol yet hyl ene chols, sioltie con bent oni t €4 si iC

acid, talc and zinc oxide, or mxtures thereof.
25Powders and sprays can contain, in addition to the
conp%%gumwmmgyﬂs i nyenti vexci pi ents such as
t0Se, tale wsilicle ac al um num hydr oxi de,
a

caIC|Mmmsawmeames pB‘ppL am de powder, or m xtures of

t hese substances. can additionally contain
custonmary propellants sugh as
chl or of | uor ohydr ocar bons. ansder mal patches have the

added advantage of providing controlled 30 delivery of
a conpound to the body. Such dosage fornms can be nade
by di ssol ving or dispensing the conmpound in the proper
medi um Absor ption enhancers can al so be used to

i ncrease the flux of the conpound across the skin. The
rate can be controlled by either providing a rate
control ling nenbrane or by dispersing the conmpound in
a polymer matrix or gel. WO

2008/ 115719PCT/ US2008/ 056396 53 For pul nonary
delivery, a therapeutic conposition of the invention
is formul ated and adnministered to the patient in solid
or liquid particulate formby direct adm nistration
e.g., inhalation into the respiratory system Solid or
liquid particulate forns of the active conpound
prepared for practicing the present 5invention include
particles of respirable size: that is, particles of a
size sufficiently small to pass through the nouth and
| arynx upon inhalation and into the bronchi and

al veoli of the lungs. Delivery of aerosolized
therapeutics, particularly aerosolized antibiotics, is
known in the art (see for exanple U S. Pat hb.
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10 Montgonery, all of which are incorporated herein by

reference). A discussion of pulnonary delivery of
w@piBhivi¢cs is also found in U S. Pat. No. 6, BABHUSHN3/056396

i ncorporated herein by refd&rence. By a

"therapeutically effective anD§ L" of a conmpound of

the invention is neant an ambuREM8Peehe conpound whi ch

confers a therapeutic effect on the trea;ed 15subj ect, ¢

at a Fleasonabl e benefi{/risk ratio applicable to any N

medi rtcrzeatrbrE’MP N XyNPhe trﬁe'r*%lpeutTﬁiﬂ"ﬂ‘zectCSzn‘é‘ES'/ﬂ be )=s
obj g (i~ e., neasyr & by Sone t ests NHnarRerj’or Z N
subjectlve (i.e., subject gives an |nd|% %lmm of or 0203 PMB
feel sO®A effect). An eff%ctive anount of the compound

descri bed above may range from about 0.1 ng/Kg to
about 500 ngy/Kg, preferably fromabout 1 to about 50
ng/ Kg. Effective 20doses will also vary depending on

route of admin|'stpation, as well as th@iposs |ty of

CO- UssaIgeNHi t Iy %% ag®nfosnd olok onsidz | be| Gnd&r CF,COOH
however;—thatl N LU A npounds —
and conpositions q%Bthe pre esent i nve Nmrll be

deci ded by theozat t endi ng physician w thinebe scope of
sound nedi cal judgnment. The specific theeapeutically
effective dose level for any particular patient wll
depend 25upon a variety of factors |ncIuding the

di sogd v “treated and the sevaplty
di sofder act i erPV Pof HARe specrifr u
t

the speC| tio he age,
Nght genera eaﬁgg%%éex et of t he

patlentH the tinme of adm nistration, reute of

admi ni str8on, and rate of excretion of the specific
conmpound enployed; the duration gihdrh&€3treat nment;
drugs used in conbination or 30 contenporaneously wth

the specific conpound enpl oyed; and like f actor
knomn Lin th di cal arts. The tota uawrvgzgg

t e2 dnpg:gﬁs of thi |nvenpkqﬁ Bﬂﬂ]nﬁ?ﬁiz H,NNH,
er ani |ngle_nL_Ln,d| doses

can anpunts fromO0.01 to ngy/ kg
body weifght or nore us ?onro 1 to 25 ngy/Kgy b d
WO 2008b&ﬂ5719PCT/U820&§(056396 54 wei ght. SingKe dose
conmpositions may contain such anounts or subnult
thereof to make up the daily dose. In general,
treatment regi mens according to the present inveghion
conprise admnistration to a patient need of such
treatment from abo ng to bou¥ ng of the
compound(s) of this kpventioq in 5single or
nul tiple doses, ca///lhe'co s of the fornmul ae
desc szte n MNaeif BN exanpl e\~|bﬁ adm ni stered by
LQN, YA ravenously, intraarterhially,

y, i ntraperitoneally, Nﬁr(anuscularly, or

sly, or orally, buccally,Rnasally,
transnuc toplcaII , In an ophthalmc

prepar at i oft: or by~_Hha? t|onNHmrth dosage
rangrngmm%on1about\3\i\gg abo kg of body
wei ght, alternatively dosage 'b t n 1 ng and 1000
ng/ dose, every 4 to 120 hour according to the
requi renents of the particular dr Tne nmet hods
herei n contenpl ate adm nistration ofN ef fective
anount of conpound or conpound conpos ion to achieve
the desired or stated effect. Typically, the
pharmaceuti cal conpositions of this 15 invention wll
be adm ni stered fromabout 1 to about 6 tines per day
or alternatively, as a continuous infusion. Such

adm ni stration can be used as a chronic or acute
therapy. The anmount of active ingredient that may be
conbi ned wi th pharmaceutically excipients or carriers
to produce a srngle dosage fornrmnll vary dependrng




conmbi nation, the severity and course of the disease,
condition or synptons, the patient's disposition to

W@ b@sdizense, condition or synptoms, and the |ROYHE2908/056396
of the treating physi ci an. 5380Upon i nprovenent of a
patient's condition, a maintenance dose of a conpound
conposition or cqnblnatlon of this invention mayybe ,

adm rmgterxe necessary. Subsequently, the d sage
or fr qwﬁncy adm ni st rati on, or dzgid), DNFRY h{E I
redice &b fuani@Wﬁk#ﬁm&msymﬁ4¥ﬁ+—4£>a I é?_

whi Q" inproved condition is retained when the
synptonBHhave been alleviated to the desired | evel.
Pati ent gogy, WO 2008/ 19%%19PCT/ US2008/ 056396 55 H‘mc
however, require intermttent treatnent on a | ong- 0&Pm
basi s upon any recurren of di sease synptomns.

Synt hetic Metho ounds of the invention, or
a pharnaceutlc -@cce ble salt 5 thereof, may be
pr epared—by ar) known to be appllcable to the
preparati on of caIIy rel ated conpounds. Suitable

processes for makin rtain internedi ates include,
for exanple, those il rated in PCT publication
nunbers W02/ 3607%303W03/ 037860 and W2006084030.

Necessary starting materials nmay be obtai ned by

standard procedures of organic chenmi stry. The

preparation of 10such starting materials is described

wi t hin the acconpanyi ng non- %Iﬂ]tlng Exanpl es.

Alternatively necessary star $fterials are

obt ai nabl e by anal ogous procedures to those

i | lustrated_whi,ch are within the ordi narymszkilé
chemst . xTHe ¥onpounds and processes of the pre

i nyeRgiQn be bett gk _under St:66PMn dbnnec}+en Wi t h KOH, MeOH
t hq f II}Wan r epPEsén aﬂf@e Synthetic s

il rite the met hods by° which the conpounds
i nvent | may be prepaned, which are intended as%qp
illTustration only and not Iimting of the scqpg of

i nvention. 0303 Schene 4 WO
2008/115719PCT/U82008/056396 59 Schene 5

,\iiE\ ;E MsCI Et,N N x>

t he

Né[\@

n ” R3
OH OMs N
H

0403 0404 R4

\>—s

N



Scheme 6 ClIHC POCI3N. "-NO2ZH2N-....... I "--*boc N,
NNO2 L.- OH .... “ClI'N 0109\ Thn 0602 N-boc 5

WEARRPLE® The conpounds and processes of the pPEBEENL008/056396

10

invention will be better umiflerstood in connection with
the follow ng exanpl es, which arge, intended as an
illustration only and not |Iﬁ1t§ﬁ5 @F%ﬁhe scope of the
i nvention. Various changes and nodifications to the

di scl osed enbodiments will be apparent to thasge

ski | | ednti,n t art and sugh changes and
modi fi Lans Iudingﬂ\ggthggs |G5:%Pt BY on) t] o$es
rel atijng |t o>t+he cheni®al Bctures, substit

derivat¥vey, formul ations and/ or met hods of MD n
2008/1157%%PCT/U82008/05&®96 60 the invention may
made wit holift departing fromthe spirit of the 0500
i nvention and the scope o \Ihe appended cl ai ns.
EXAMPLE 1: Preparéti o Y- (6- bronobenzol d]

[1, 3]dmexm@H5 yk Pent 4-ynyl) - 1Hi m dazo
[4,5 S( Conpound 1) 5Step | a.

Pent - 4 yn-1- anln ound 0102) To a solution of
compound 0101 (6. O g, .14 mmol) in a mxture

sol vents of nethyl ene "t i de and et hanol (10:1, 220
n.) was added hydrazi ne nonohydrate (14.1 g, 281.4
nol ). The reaction m xture was refluxed for 5 hours
and was then cooled and filtered. Water (200 niL) was
added and the pH was adj uste¥"t8%% with 10 6N HCl. The
m xture was stirred adequately and net hyl ene chlorlde

| ayepH was separ at ed.9"The aqueous | dyer mas/quﬁsged t§ xo,
pPH J3vand wes rext r achewb wi RO wo bons" of nethxléh\\
chl rilde, ~The or gar hase was C te N

evaporated under atnpsphere pressurggto glve the title n
produc} 0102 as a brown oil (4.4 g) which was used o602 N~boc
directly to the next step w thout further
purification LCVS: 84 a 7 ‘
.. Fo NH, CS,, KOH XN N7
ﬂ, N| : H - l N>=S ™ L N:jl CF,COOH
N
LH” ﬂ':\boc 0605 NH,
0603 N=boc 0604 H

NH

Y
RA1 [e) al NH, 2 X
Y N N
H XD N . NT X
3 | _

R2 N NaNH,, NH NI >=S NaOtBu, neocuproine, Cul A\
l )=s FZ N > N
NaBH,CN N¥H H\{n Compound 0104 or 0107 ¥|\\ln
n
NH NH

NH R1

0606  Rf 0607 R1

R2 R2

EXAMPLES

The compounds and processes of the present invention will be better
understood in connection with the following examples, which are intended as an
illustration only and not limiting of the scope of the invention. Various changes and
modifications to the disclosed embodiments will be apparent to those skilled in the
art and such changes and modifications including, without limitation, those relating

to the chemical structures, substituents, derivatives, formulations and/or methods of



15[ M+1] '. Step I b. 2,4-Di chloro-3-nitropyridine
( Conpound 0109) Conpound 0108 (10.0 g, 64.0 mmol)
woer®sdizsol ved in POC13 (70 nmL) and heat ed ovePCii/{jR1008056396
85 C. The excess POC13 was é6evapor at ed at at nosphere
ssure.. The resi dyum was neutralize H7 ith .
Y SHORIAIAS, Madre L dphar e gehotRT] bt gnion and the

erS etoqt@a}@eﬁ({bgchlﬁlge conpound 0109 as a yel |l ow
solid (9.95 , 80. 5% : 1H NI\/R (CDC13) 6 7.47 (d, J =

5
olylo nl L éér\ét e t yny pe}r/l%{)—%i] [nlsﬂﬁﬂ)beS-ylthlo) 1-(pent-

C@Im@nﬂiﬁﬂﬂ@zom S-cpyridisa-aminer( Coinppamddynd 0109

5 018 bt < ol #pin PR O EIE o 5. 34 o).

The reggd écﬁﬁ‘tlc%rsofmoﬁ{pklﬁl@d BEPL Bt &, rZ%dl 43hmbPAMa mixture solvents of
tenperature for 4 hours. The mXture was evaporated to

r emitey|@vFehimidlepod iefhianel (b9:1c21Umh) whs eddeddydeqag menohydrate

| EtO / trol = 10: i th
b AR el TR R Bty b 1R SR bR s ol gghwas then
ch@aled?é&i fi%réﬂl Watkﬂiﬁ%ﬂ%éﬂhe@ add 83 pﬁiﬁva@é‘&]usté’d @62 with

t, J = 2. 2.35 (m 2 3.45
10 g s 6N1I|1-§1 T@legglx(age WRS ﬁtugecgac;%uatﬂy)andgnqjhylg@ cl@@gde:laﬁergvas

He &H]awted %g %8 6%115 hayer WF% acyust%d to ep%l 3 anét was. extracted with two

( Cpm‘pmum ar ﬁﬂzﬂ.liz)ene chloiﬁde aTRrginiophat wae ﬂ@lmtftdl dhlik@aporated
(8.6 35.88 mmol ) in methanol (430 é was
mv@‘#er(a&”eow@?re nressiresowbsthy e m@d@t)t MAdaed hEOéﬁ‘ﬁ 915(4941 g
HC I
) R VLSRR DRSS SR RE R o 1. 5
15t eimeﬂ}at ure for 30 mnutes and then heated to refl uxed

ht te 11 th 6N
Sinaflh 2 4Bl hiromieniss (GPeRomd QB 50 my
The Ebhbbaa 08S169RCERDTALES aY qls@maxf m%@u (%ﬂsrand heated

chr omat ogr aphy on silica gel (EtOAc/ petrol eum =
t oommwhhataﬁh@ iThe Ieecassaﬁﬁﬁﬂ,armamnora@dat hmgiﬁpheyepte@wre The

Sty RoSi TR iy SR ot e o
20 2. ﬁltbl?ed aﬂih‘llirleéﬁtolg,ﬁvé e tﬁld)oonﬂyoﬁﬁd 0509 &8H) 73!@510%350(1& (995% g 80.5%):
%, oy b e 0 -4
H{NWIR ( c13)§t73 7 (& J=5.7Hz, 1H), 844 (d, J=5.1 Hz, 1H).

e SRR s L e

0111 (T Héolgtionlot. oBEnpmmi 0)109c(@r9z)g1m6d1|23uh1fol)dﬁ DNGF 61137 mL) was
et ﬁ mm’g%lp)g)?up t?la(i?rs.'éum haélﬂrtgétlhgl%m(_ge (%Za(gg hﬁgg%gtamp )Thergeactlon
25" eﬁﬂl%?éjw%vﬁfrf@ggl@ FoonT- {%?né%?a?fﬁﬂé [£6r MASurS OBl ixhiRe K29 @%g)orated to
tenperature and water was added. The m xtur
vvasemxdqeLBM@ohnﬂQ)uplﬂ?c'd Mt:hluamethlrmnaogldpmdn dificd pdn

d W th or.ide (100
or S e ad Ve Rendbe S Eorbectindd Ths s a6y sols 5.
?I ?7 g%) aycost gmgmmpwm N@II@?@EC%? 39149 @a 2981 2.06 (t, J 2.7
EtOAc/ petroleum at 5:71) to obtain the title conpound
0112 8d).8-33 @h2H) e} HotmsHil), .63 s ol Hy, 68994, i@l@S‘IZ 48h, 8.04 (d,
DVBO-d6) 6 1.91 (m 2 2.26 (m 1
30[N§ %%ﬁwﬁz(7 He, 2)H) 4. 28 Et JH)— 7.5 Hz( 2H),H)
7. S&[( . ﬂ-C’ﬁl&ol\I 4|?@ent14'-|jlmylﬁ@81dﬂt§ I, ddiatific BCSmptund DN 1)

13 64@ s MQfgp_ompygl}d QHG ($i A5 -§84mmol) in methanol (430 mL)
I N N e

g, 77.0 mmol) in 25 nL |liquid ammoni a was charged in
an air free sealed tube and stirred at 25 0 C for 30
hours. The tube was opened after cooled to -40 C and
et hanol was added carefully to term nate the reaction
until no gas generated. 200 nL of water was added and
adjusted the mxture to pH 7 with acetic acid and then



WD 2008/ 115719PCT/ US2008/ 056396 62 Step 1g.

5- Br onp- 6- i odobenzo[ d] [ 1, 3] di oxol e ( Conpound 0107-1)
wo@shu7ion of conmpound 0106 (10.0 g, 50.0 mMmoPQT/US2008/056396

anhydrous acetonitrile (1561m.), TFA (11.4 g, 100.0

nmol ) d NI.S (33,7 150.0 nnDI Sti at r

t eﬁﬁe? P ARG U e 0GP Bt 2nd then
r eguasd Ry RAS R At M eh O UGS \%éra'dlds?e@ t@}éH@ @'wHﬂ%N NaOH and
chr omat ogr aphy on S|I|ca gel (petrol eu I d the

i ﬁuteredmmn dowmtmmﬂasola(smmem@ﬁmte( 485 Sngentgted and
(s pul%%(‘ b}é(t) dGI)%:hrornatograéhy’ on sl_?wa gel %lgtdgd/pe]fﬁéum %61) to obtain
52- &ﬁrtﬁremmiqﬁuﬁ@bdil[é&a?» dghtgmaw Solvd {38 g)nlr%p@@Mg YIyM+17]";

n-4-amn npoun

Zniﬁlmml\ég?ﬂz)l\y o 0%574514132(1):5?02%(%;2 )ozég (1me|37Hz 1H), 3.19 (m,
(6%15”]&)786(S %ﬁg?xb’%?wg b3l jré%?g? J(—Cg)w %O%&r%dJ 5.1

neotupr oi ne ’hydrate
O G&51Hﬁnl) CUI (12 0 ng, 0.065 nnDI) and tht Bu
i n_anhydr ous

st Sr%lde f‘BPhl?HO #- (a@ntﬂmn@ éférlml%?épw G]i’éfélfhnﬁrzt(?]éb%}ﬁone

10 at Sg011pe sol vent was renoved under high vacuum
ggﬁﬂg 15 cruge purified by colum chromatography on

SI | i Aaniggire ofmmozmwmvrﬂ 8. d@@] 11) 3G mnoby, earhot Hsulfide (@6 g, 86.8

52 ﬁgg%ig%g @%g'do ) a%g@@o% {%g 8 %H%&R/Q ?tb%é?(%%t&g and wyter (3.3

( mmL? Hhas h%at%@ td fBﬂu;&') @Ve%‘n@ﬁt (Fhe lr_rl)ﬂxturezwés é('(%ledltbbromﬂ te%ﬁ?perature
( s a11¢-|yvates (@BmLM wag ad:deg th-mlxtt_mq ,Was a?l]L@'s:d(tg pHY Hglth @eﬁg acid and

ti
15 5 psh g B S R Sk 1% B i B et BeR e iy
) Ebhderiratad of ¥ dieea]pRyssindiand maffa:cney é@aﬂmuﬁﬂnazagr 18fon silica
2a. 5-Chl oro-6-i odobenzol d] %dloxole (Cbng
01@71) (ErO4efpatrolewmet Sdo ﬁm@ﬂw& tha e eamppugd 0132 zya Heh yellow

SeSYRDAS LI ob PR 2 s3I0 ATE Zrribodk BAESOLER) § 7.3 (H, o). 2.26
Th éms D\ &f3 (was= 2.6y edl),uh2ieft, hi gis Nainy éBudd tihes.1 Hz, 1H),

cr de roduct i fied by colum chromat ography on
g%T5€' 5Deﬂ%§4ﬁb?§$eld the title conpound

01
; D%£%f6? %ﬁ%f?%?%iﬁt Ao Pl i@ o H)-higne
308£‘<pr®b1d 0113)

D\ T mrresEromeshiu st 40 2ol fhEbiibish e 310 £ 7.0
A HSIY 2 i ARRRPAA/ R s (ChAG cth a@alﬂﬁemhad tube and stirred at
5- Chl oro- 6- i odobenzo] di oxol e Tgound 0107)

d[1,3
25 ( 364 Crfgr 30thqgs.Afhsityhe we%épﬁpﬁiuaﬁﬁ@r qthrdé@ e4q C angd etba@isvas

0. gt Subeie Rt TDibefeSas dshuet JoTRL of weter

ankyd aodesl dolfad{iétcd thd-iwas t6 bHr 7 with hedtic2didundtthdnléktfacted with
(oil bath) under nitrogen atnosphere. The sol vent was

r e iy eertighgiel mpthyleng sklgride- alg comdined aganguphape wgs pgncentrated

o TR RLANARINGOT LR SRl CHRSIAHMEAL 80 (mothytens

30 yelchlowdsfﬁieﬂdm()ﬁi 50g) ta3dfin tlh.e(ﬁdﬁf co31&70uhﬂ/l(—)l]3 as a gidy SoINMR 97

: 85 (t H. J
L miestigy, Camsclt Maff” 51 SMR Rl 0"y b n By 325 (m. 21,
6 6 = B.
7 3008 I T3 5 B g0, B . P g, 74 @
Pr é par.-4tizohHpfl220((6-lilbdobenzol d]
[1, 3] di ox0l-5-ylthio)-1-(pent-4- 10
ynyl)-1H i m dazo[ 4, 5-c] pyri di n-4-am ne (Conpound 3)
Step 3a. 5,6-Diodobenzo[d][1, 3]dioxole (Conpound
0107) A sol ution of conmpound 0106 (1.0 g, 8.19
nmol ), acetonitrile (51 nL), TFA (1.867 g) and NI' S

(4.05 g, 18.02 mmol ) was stirred at room tenperature
for 24 h. The solvent was renoved under high vacuum



as a white solid (1.48 g, 48%: 1H NVR (DVMSO d6) 6
6.05 (s, 2H), 7.46 (s, 2H). Step 3b.

W@2(08A1tvbenzo[ d] [ 1, 3] di oxol-5-yl t hi 0) - 1- ( peneCHUFINYLY56396
-1Hi m dazo[ 4, 5- c] pyri di n6z- am ne (Conmpound 3) A

0 Pl BreTt s ojeies AL CbRe Aeoron '8%%6 *

1.29 mmg| Qolut%mﬁﬁl%bﬁlﬁd @Mr(@b@ A 38 O'Tﬂmog Qﬁﬁ?dﬂ%ﬁ) Eaetomtrlle
Cul (16 ng, 0.086 nmmol) and NaO-t-Bu (83

ny,
nmol 30 hh), difity drl s 1000 r(l@lOl‘)La}ld\bH§ (83.7 12 &20.9 mmtﬁ)ﬂfWhS stirred at

110 C (o | ;

sof VIR P S g A g APr e plrgare and he
B I

: pé@%ﬁ?ﬁ%ﬁﬁ“ﬁ‘%ﬁ?§&?ﬁ%ﬁ?§@%§% o o sund °

3 &empoyii @187 slotsi agwhigpsokig, (l&é% 91%vE NYHRO(IPNIBOHS) 0 5199 (s,
2.20 2 2.84 (t,
1&8'{3 a:.ﬁgt_ 4%?,‘*4@2]3}%, oH, J = 7.(.r2nl—|z;_|? 6. 05 (g,

2H)Ste;f>lli372 (@Brahbbenao[angdlml 5 ﬁmaa) (dpentH yn}=118- O
1H, =57 H). 30
Exmdﬂ@[é 5(9&@3(%8 423%@@%9%@4%9 of )

10 2- (6- '@ﬂﬁ Fézcﬁ{c%h{p%ut?’(l 61 30 6(:?1% 0.65 rnrno]l) 5-Bromo-6-

yl t hi o) - pent -4-ynyl) pyri di n-4-am
nelc((ﬁbcmx)txﬂﬁl B])ilcﬁbh:[i(zla‘lpound 0107) (633 0 mg, 1.94 mmol), ncocuproine

Rt om0 aHar e oerd BR50m Gada8D e g4
a %fg mtzocfﬂmef) i SRAHAL N6 (L )AvastikBd T8I N 4t 102€ (b1 bath)

6 nL) was added (4-nethoxyphenyl) nmet hanam ne
( Ouf ergntm@n Bgnenpbic. Ahcisalvdng vy ramadvied ugdergrgh vacpuniking the

| d t t Th
15 bt SUHEP oy bbb R B e OR B SR LR bR Aadom o) o
M ¥btdfrethe@isle PobbirRidl Byarcarharakohia il Dk omoap yp 032 9~60.5
silica EtOAc/getroI eumat 10:1) to obtain t
ti tq?éCé\gﬁﬁtﬁ&r{MblijdgMé{ @MS@\M@élh o (on 28D, {19 QW;H) 2.83 (t,

4% 2( 2WJ4]25 (&JJFJ ﬂzy%z( ?h@% ?56 6J3?8 (<s52E})3'6')71 (s 1H), 6.83

6. QLJ(zdéOHzL 18,7 795Qs I-HH)),772&5J(=d54HzI lH): Hz)

795(d 1H J = 5.4 Hz), 8.02 (t, 1H, J = 5.7 Hz). 10
2OStep 3b’

5. . ’ ]

Cokos eﬁ*mmiﬁ“;'%%eﬁ?@%ﬁ%ﬁ% B0

g, 44mMY- lﬁﬂin)dam[@‘étcmuiln@eﬁnme)(@nd)mﬂér) (6.6 nL)

ﬁ&%’?ﬁﬂ' SR Bt et Gotipdd Bl e

st irred sﬁhtlérp@ﬂ'@otnﬁjmﬁﬁ 8l .0 8r123%y ﬁ'ihf&)l) amoﬂlﬁﬁ@(wmm TFA

refl ux overmggn@ The mi xture was adjusted to pH
gf

25 wi (h9 NS 38 3 emead) wasstirrpe b Feasn tﬂmmraatumafgr 24 h. The

d th th 1 Th d f |t
e a1 BN bR ki 4REUC SR BRIl b B fica by
c olc@mﬁmcdhmﬁabggp@;p&y sitiba F¢1I@aﬁ>1@ﬁh) to @ﬁ&d\q{eaﬁter@h@mhd 0107
at 2:1) to obtain the title conpound 0202 as
or sen g (12 el €03 H NAREDYSRA a5y 07 St 13RR 1.
(Dgg(%ﬁ .73 (s, 3H), 4.31 (d, 2H, J = 5.7 Hz),
4.81°(8, 2H), 6.33 (m 2H), 6.90 (d, 2H, J = 8.7 Hz),

30 7. 86ep(2h. 22(6- Cllorob20R{ @] HAioxBl-34yl(hth)- LLthend4ynGl)d Frirpidazo[4,5-
St 3
4- g:hl o?o clpyrigined aRyRs GeMIBed 24 i ni dazo[ 4, 5- ¢] pyri di ne
2( 3H & hﬁktﬁ‘f&%ﬂc@ﬁﬂ%ﬁh@@l 32@30 n%@‘@strﬁﬁﬁl)% n@r%?)g o2 g,

nmol ), carbon disulfide
potl(ubbenm{di{/]dfs]dmm@ (C2ntpRugd OHW) QS@ﬁmlg; 1. 29 mepdiamebcuproine

G B b B gty o ke oA R G B ke 086

was allowed to cool down to roon1tenperature The

m xture was adjusted to pH 7 with acetic acid and then
extracted with two portions of nethylene chloride. The
organi c |l ayer was collected and concentrated at
reduced pressure to | eave an resi due which was



5 at roomtenperature for 30 h. The m xture was cool ed

to -40 C and then tube was opened. Ethanol was added
wW@a08fitd7iy to terminate the reaction until no BEEUS2008/056396

generated. \Water (200 nL) was added and the mixture

was a d. t aceti.c The re

o ihcaytogs DIE Vb branrcrifiad S gduas (RRR I RA®) under
PUhitfd %%fﬂ ai%ﬂosﬁﬁ’ér@ NThCRRABEAGF AR ﬁﬂdér'hh%lp@acgﬁﬁl and the crude
(et hyl ene chl ori de/ net hanol at 1050: 1 0 obtain the

t i phsliebbyoelnen GheMmasegraphyhin Blicogal GCI(HCiIB/Mnj)H A7990/1) to obtain

L o AP ey vt g
> ( ANMKL(DUSO Af He) (m/2H8 2 2(1@ (232 85 & 4HH¢9: 2478425 (, 28,

2 @ 6-1- %E@bé{%([sd?f[l;l 633]7diS o?@16 gﬁﬁmﬁb &)821(11( th%f ﬁ&xlglb)eﬁ 25 (s,
di n-4- Co d

ook 3 P P P 0204 725 g, 2. 55 ol ).

5, 6-Di i odobenzo[d] [ 1, 3] di oon e (0107) (1 89 g 5. 06

eqQcuproi ne hydrate
( 4@’2#&“1’@]52% 3P 'fPﬂPBF"}“‘H‘n‘Ef ZRéﬁ‘J’c"ﬂBBe‘(Z:?é‘g []rré] d“?}“’é@ m?b'l'l(l’\e“t""
an at 110 C
10 P?‘ng é[ﬁ%n%glﬁgﬁ“?%ﬁﬁgégﬁer g.ﬁu%ﬁgﬁsol vent was
20 SteqrﬂwédS Dnddnbehmjti][W,édﬂ]wnla(ﬁbmﬂ)mmdrﬂldé) purified by

00/ T~ f et af dnaute BPRGHd Emt EhtrtsTb s ouEIa (b by TFA
Sokl %7&%)%(1@18 %Wg lg%mélz Jraks M‘h%d at r&&n%erature for 24 h.

( DVBO-
6. ane @@vermwas r@rn@@ed(tmdeQIth yawugn @ndh&ly crurle@godug| parHicdy

s 5. telbbieberfyBfa ol 50 ToERImY gyicahe il cogpyuad 0107
C] BY & wdhitB sdHd 48eg (@mp&mmﬁzgﬁ&sr) df) Bebstd, QHI)Of46 (s, 2H).
conmpound 0205- 3 730 in TFA (4.8 L)
S 28 bl Al 0% ST T A (et Ay T dazo[4,5-
evapor at & | was adjusted to pH 7
Wltﬁ sat uj&?ﬁmﬁn %%&res Iti ng prJeci pitate \a/as

col | ecA etixthye &ohlpouad 00I3 @00 nfg)0t86enmpyy 3,64 ed by

col u chromat ogr aphy on silica eI CH2C12/ MeOH at
20 50 PP gl 1 SR R Eompips g To IS o e LN Bypeuproine

{ DRl E8 oty 0,088 fmoly O (16 3k bMK& koD 36 NHB.(-By (43 me, 0.86
7. 5nglinn @Hydrot@ DMF (&mL) M)as stil for 24 h at 110 °C (oil bath) under
2008/ 1157 9P 08/ 056396 66 Step,3q..
2 RSB ATRRDBIE] [T SIS oBRy £ Rt Méh psym 40 ihergrude
-1
- @ﬁﬁ@%@cﬁ&%@ chf‘o]nﬁb)f( R ngrﬁlIszy&r ﬁmarm@gmwebﬁm ﬁ)()+/11) to obtain
25 5 ¢hel e leogeanound g e a(%hr@ sabd (82 B3R ILCMSat 784 Bd3 ; ' H NMR

C1Efish-adio PR B, 200 2t T MBS 25 S04 3 (31, 1=

r eSIm@) ms (mﬂ)f(ﬁ e (§QYH?C6 60 1cmr BRI @ATBFRY6.0Mz), 7.48 (s,
silica %?: ﬂ thy ene chloride / nmethanol at 100:1) to
yi éHa 1 he(d ilHy §=cohPélind 3 as a white solid (564 ng,
49%: m p. 142 - 145 C. 479 [Mt1l] '; 1H NWVR (DMSO d6)
6 1.81 (m 2H), 2.20 (m 2H), 2.85 (t, 1H, J = 2.7

30 I-|ZE,XA4MZ’!LE 8 (M2thod2)=Preparhidon 062-@6—1(((13),beﬁh|)[d] [6,3Bdoxdl;5-

48 10(s
H)vlthlr))-}z(p%at }T/Hyl)alﬂ-l@ldﬁz%S clpigbi - %nmpr(éa iy
of g .{1@“" P@mﬁa%\@%@h{eﬁm%wé&m% ﬁtrlé{é§1'fﬂlﬁ)4 f;.lmllil@?\tb!r%pound 0201)
1H 1 m dazo[ 4, 5-c] pyri di n-4-am ne
m xture of conpound 0206 (200 ngy, O. 485 mml)
1- bronopentane (110 15 ng, 0.728 nmol) and Cs2CO3 (268
ng, 0.825 mml) in DMF (7 nL) was stirred at 85 C for
2 h. DVMF was evaporated under vacuum and the residue
was purified by columm chromat ography on silica gel
(rmet hyl ene chloride / nethanol at 100:1) to yield the
title conpound 4 as a white solid (40 ng, 17%: m p.
155 - 160 C. LCMs: 483 [M+l] '; 1H NVR (DMSO d6) 6

P . VA ~ Va



25Step 5a. 6, 7-Diiodo-2, 3-di hydrobenzo[ b] [ 1, 4] di oxi ne
( Conpound 0107-7) To a solution of conpound 0106

WO R08/1H71N = 1) (2 g, 14.7 nmol) in acetonitriPE&/SM08/056396
n1) was added NI'S (9.92 g, 644.1 mmol) fol | owed by

1
at 2t r ool § St a ooy B f@%ﬁ B rf%ﬁ i %ﬁg i DM 6% mL) was
on a4 agns é$§YE38QY5Bv%E%ﬁa§%§% ey 7 5 BraGphant ket tRtne

co ound 0107 as a white solid (0.7 299 : 1H NWR
1@1;“ 61he Mu‘[(l@ wgfq.@tlrrepl agpo(né tenmq;a%urg 1 hpThe mixture was
2-
 Codpiy 5 STl iy AR B i
57) chMﬁaﬁ@z&ﬂ@ﬂﬁ?sﬂQﬁ@El (.BQ)@&&ieﬁﬁﬁ:&ﬁﬁatﬂ'D 1) to obtaﬂn the xitleir e

i GRPOBEHPSY 87 2p HIY POk is e T0R: B Meamgebial 5 HMR

(508MED-dd- 2079708, 4Nﬁ9(fd By 19% mz) @ 897(d”TPP|J)+ 5.7 Hz), 6.91
neocupr ol ne hydrate (13 (12

g (d,@H085 hinblz), 7.20 @k 9HDR/F 8(‘BHW) )7 %ﬁ(é Hﬂ,l Jrﬂr éd Hiz) 4.0 (tC1H, J
oveg¥§EG The 5 m xture was concentrated and purified
fir ‘col um chr omat ography on silica ge

10 ( Coedplin> M@tk O N Lu-abfl ok WWech OyR e ridinel, mldﬁlﬁhé:(wng@uﬁa 0202)
the title compound 7 as a white solid (45

m p. e migucKtcRvROMEMES1 6632 8. 414%8111€CIH inppgtharpl 96 mL) and

a%H)LCS g%gg)qxzzést déi]c_iéd 1r8g ngggr 2 %H)g' 4% 9%@111% an@ '_gnc?é‘rgg’[gd HCl
HZ solﬂlﬁbn (17rnIL§l The midthre v7a57sﬁr1(edi at ﬂ)om t@r};@eﬂdime fd1)30 rBinddnd then
. repar ation

: of
2 etzreﬂua Pﬁ%lfgé‘b éﬁ%lfcsma%ug%wes WJW% I?ﬁ ( parith.oN NaOH and filtered.

15 yn%@ gﬂée‘iﬁlme%%ésh?d Gv]ltlﬂ ég% 1 gnzylyef{lhgggni% H%l Ate gnd wash

cb@yuommneaﬁﬁﬁh&memammmHﬁEﬂGWthmmddﬁﬁﬁﬁm@ﬁmhymnxﬂmagd

d. 0204 .0 .3..5 1), . )
o (ERTRSA Ry D Bt R 16 Shipgundi0202 e et green solid
! 1
3.63?%:%@3%%?6%@“3% HINARTPVIBO. v (B 1D, 4.31 .
DB 30 5 Fomdst 11 Tie 6 3fdm, 36 56 (4120, E=(T Hopdoxe. 21, 1 =

un it t.no re. The solvent was renoved

20ungg{Hg%Eﬁggﬁnggguuiﬁgﬁ% the crude was purified by
colSkp3 e -onRired t(anhyth@xyb%hiyly.aHgﬁildde[ﬂﬁlﬁinaﬁlld;ﬁ@m&hlone
to give the title conpound 0205 as a yellow solid

(0. 38 g, (CympoundAs3) 405 [M+1]'. Step 6b.

AT P T e e

c oppasyien G2 OoxHe((3.1Q grg7.9GnA3E inethhjol &hH5 mL) and water (1.5 mL)
trifluoroacetic acid t|rred($%?refIUX|n

1
25+ owasﬁﬁate TESITNS 9@@%&&%@&69@ msrlStaﬁée I Az was
SU%R{?@Q@Q doB &(’?\;/19{06%8131] tl A tegéam@ﬁggewg h&ﬂﬁstea_ H 7 with

resulting so Id was c to give t
ti atﬂlccaomunuemwﬁe@da@ﬂawpepdﬂwmsw Iniedihy(1@Ochiayjde8TB organic

L 285 30St e
C@@% fé)w@hé‘ﬁé S asedﬁt f3ug54 AreppER-l92vp iy i dyq which
I mydagefiflePby Ecllﬁﬂlﬁ'cﬁfd?naté% @ﬁﬂ}/‘(}? &@J‘%‘P g@@)&&/?etroleum &5 1)to

m xture of conpound 0206 +1
30 ( 4ebtairgthe titlg gommnennd, 0@3@h|30’f10'1§3§nt (2 g% LiJM@ 306.[08; 'H

so@”ﬁf’kﬁﬁ@ T R L e NS

thgfgrw@p¢1V¥?29QB4E%§Z;92@§M@@2008/056396 68 purified
by col um chromat ography on silica ge

(CH2C12/ MeOH=100/1) to give the title conpound 9 as a
pal e yellow solid (41 ng, 169 : mp. 150-157 C, LCMs:

351 [ Mr1]. 11-1NVR (DMSO- d66 1.70 ) (m 2H), 2.17 (m
2H), 2.87 (t, J = 2.7 Hz, 1H), 3.14 (t, J = 8.7 Hz,
2H), 4.22 (t, J = 7.5 Hz, 2H), 4.52 (t, J = 8.7 Hz,
2H), 6.31 5(s, 2H), 6.77 (m 2H), 7.20(dd J1=1.8
Hz, J2 = 8.1 Hz, 1H), 7.33 (s, 1H), 7.65 (d, J = 4.2



EXAVPLE 7: Preparation of

2- (benzofuran-5-ylthio)-1-(pent-4-ynyl)-1H m dazo[ 4, 5-
w@rEgnidin- 4- am ne (Conpound 10) 10Step 7a. PCT/US2008/056396

2- (Benzof ur an- 5- yIthlo) 1- 68- met hoxybenzyl) - 1Hi m dazo

4.5- di d. O 05- A mi xt .
of ST B e 0 -(TE g 58 I Do) b RRB A A -hione
(1.2 g, {Cg gaygdogo4geocupr0|ne hydrate (73 nmg, 0.35

nmol ), ng, 0.35 nmol) and NaO-t-Bu (403 ny,
4.2 mfoh)lxtuune efr{2pd(bes3. M/mmcﬂ))arrd_sodm awider(Bpd Fomopdn 25 mL

cof GBRTRL &k et i Al T T Ra By g M stired

5 PUki dobfitkeRpe@flrs! it 30MH. ANBHAYAPWYs bl tbi-38 °@ehd then tube was
(CH2C12/ MeOH=50/1) to give the title conmpound 0205-10

as oaer5¢é| Ebanalovasadde epaefylly g1 tyminatenise rego@or) wii o gas

> EusTHsg ater 00l s alded andhe smiziuge s sdusgod (o pH Towith
n e aée(fmmpmlu ﬁﬂleZ}@@ﬂtﬁlﬁg sbil was filtdred tstobtagn odude pradacnchich was
0205-10 (430 ng, . 1.07 nml) and trifluoroacetic acid
( 10uri{igd boagolgmp chexnatearaphyr ¥ yilisa geb fmethyleng phlogdg/sthanol at
10 %2301 e RPYRA ANl FRIA YO0 MRS, RURP §61?d3§7 1Rt ahuh At edhs: 287

aueo ution e resu t|n
col[MécmemmmuS@eﬂ6) 3 3¢i’\e, Ahes Bil (4, éH)o@‘rﬁ@(mélHQ),ZOﬁ) D 1H, J

St e% %Eﬂ s A {269 19 733830, E X486l Wik 1= 57

2- @ggnggqganjﬁ ylthio)-1-(pent-4-ynyl)-1Him dazo[4,5
-c] pyri di n-4- ‘ami ne (Conpound 10) A m xture of
codtrpuifd 2E(@dedql®:n(a2[?1ﬂ1 1 pgdiogelgbyltmo)-) (4-Ox2EEy b¢ea - Hi,

ST S e LS R L N R

Th e SOA wRRire 0208 TR e UN 8 fnfd Y13, 6.BEiddsBaRs] di[n S]dloxole
crude gurlfled by col um chronatogr g?y on silica %@
( CHRIOY 2{ D g1 Gommyol}, Beefiupeointhiay drate (&3 BanPeirhimad), &4l 448 mg,

R res B By B B e Sk pffin gt EvE T was
= 2tidedtor 24 H)at 140 ?6 (((11 batH) Lder Entﬂdgen é.’thl)ospl&réi x h(eSSolVEh’f) was

6. 78 (d, J =57 1H),
207, WO%%@QI&&BWW@%@? e%fé@sbwlwaa Chtﬂmatogfa@y on

(d sﬂr&g g€1 5(%H7CH?MeéH)at laﬂﬁ}to(éjotalﬂ tlre t‘?’tie co’ﬂ%pougih"bmg 3%9 a brown
( dsolﬂd €34 n, Hi%)MMS 533 EMAB/PLEH NM]P(BMS’@ﬁbbﬁB 69 (s 3H), 5.35

2 ol OBl SRR D RAT R AT 57 37 o

comuayndpll3 (300 ngy, 1.29 nmol),
1- |odo 3- net hoxybenzene 103% 907 , 3.87 mMmo
25 ne 8taptioi hed-legdbenze[d] 73 1dgx0B-y Qlomlrbﬂ l)rmd@@[4 ézﬂiowrlgim -4-amine

0.129 and u (248 nyg, 2.58 mmol) in
anhydrgngbgWE l¥g%%kfgmas stirred for 24 h at 110 C

(oi | hatdhtisineRdonpoun® 0205 -3 TA0sRPET. 87 mhie) BN Ve 4.8 WS was
10 renoved under, hlﬁ; vacuum and the crude purified. b

CoPim BRAIHIOGFaBhy TBA il hategepratedipetis wegingoil wes
10 t
or aiiphil o 0830 B GlMERSARRY L TSRS BAENAS Bfected by

30 wh Iﬂltmtmlalnd figdin pmjﬁe(ﬂsy w@lmnmhmma];&@alﬂtyldkﬂsiﬁcacgel LCMS:

2epch b Iy TR0 05 o P ke s s
gt ’mgmg%gi_z%c%g) ﬁllﬂh’?qﬁa 1S &MR (BMEDAD@. oélgg, RHELGET (m, 3H),

9: 7P3dpadyt V.62 (wf 2H), 12. 45 (s lH)

2- (2-i odo- 5- net hoxyphenyl t hi o) - 1- (pent - 4-ynyl) -

1H i m dazo[ 4, 5-c] pyri di n-4-am ne (Conpound 12) Step
9a. 1, 2-Diiodo-4-net hoxybenzene (Conpound 0104-12) 20A
m xture of conpound 103 (2.0 g, 8.5 muvol), TFA (1.94
g) and NIS (5.74 g, 25.5 nmol) in acetonitrile (60 nl)
was stirred at roomtenperature for 24 h. The sol vent
was renoved under high vacuum and the crude purified



(535.0 ng, 1.49 mmol), neocuproine hydrate (21.0 nyg,
0.10 mmol ), Cul (19.0 ng, 30 0.10 nmol) and NaOt - Bu

W@ 28013199 1.0 mmol ) in anhydrous DVF (9.2 nlL)P@EES2008/056396
st| rred for 24 h at 110 C 6ei |l bath) under nitrogen

G e erle phr ol G- By l-SrHGHy oIRGB Ay izl

S|I|ca gelip{ K GlehMeQ %Q@f{dlj to obtain the title
compound 15 as a white so ng, 16.3%: mp.

114. 5-A tgxtara)f 120M3: (1468.42 Manpol) JHNIVRP CDVESIRAE) 3 ng, WO 39

2008/ 3}}57&% cH L@%g%ﬁgé%% 1}%15%@0@%3)&3528: s&lrrfi §T‘>c for 4

5 J h' DBME Was eviidratdl wdfdef dacudm—aﬁ%i the k&idukhl)as@uﬁﬁe& By colurnn
2H), 6.68 (m1H), 6.84 ( 1H), 5 (d, J
vhrpmagograny, onpailica gel (mgthsdeee crhlmzde /pgtham] EN]GQ\QDDEO pigld the

Pr ?g@ h@ﬂ.éioi oy bl solid, PPAmE 492 m e 142 ~ 145 °C. 479 M1

ynyH)NNIRI—(DMSi@ziaI 811 34 C(ﬂnpSZH) cn 0 @n eﬁgl)ne 86 @omﬂomﬁdz ’ZLH)Z) 423 (t,
enze

0101 1357 BhaonS (521066 521 el 1> WA badclda e bpiogE). 7.4
Oln sOI?I)S’PJZQJdQH @f_s)opﬁg?und 0103 (1.0 g, 3.20 mmol ) in

tic aC|d w th constant stirring 10
over ni ght . V\ater (15 nm.) was then added to the

ot AR X Pisar e gt g hetro Lo e gk Paenty-
Wﬁitﬁﬂnmidm%%]ﬁyﬂuﬂm—%hﬁé {Cobfofngh) and brine (7.5

dried over magnesiumsulfite, filtered and
concen‘t maxtard efcompaved 62060i20¢ nyp 0485 wireld, Wwhronppenthned 10

B T et S
37%3 °C ¥t NV By aPordtcd @D d€rSvacdith and the freideh Wid‘burllﬂed by

=3.0H, J2=8.7H 7.39 (d, 1H, J=3.0 Hz),
( dcolypn cjlergograph}) on g{l@abgql@@ethylene chloride / rnethanol at 100 I)to

R e A e A e L e LT
comm$1d48(3][1/8+1(|17ﬂ NgIR @MSORdxpb ), 786c(fmeyme|: QA 64), 122 (m, 4H),

205, G5 o), LA T 532 K 0bBT ot Gl RAR R (ool 6.79

24(%]1Pme'@317Hz?n7 @"‘{%at hg)lﬂ}’ 3Mr|:1}(18] D)o wps stirred for

at 110 C nltrogen at nosphere.
The sol vent was renoved under hi gh vacuum and the

e Bt b e on T R AR o o Bl SR

am&nm@%ﬁ@l@ﬂ ?l)(ﬁ@-(lﬁﬂiazéﬁlﬁ%?pgrm alﬁbnhz (bM*h})]ouna H)
25 1HStQ1) 5a. 2 74DH|9910 -23- @Byctrgbertzpﬁb;l[w]@@xme (Cgmpound:Om 27)

ﬁ? Jg[l L4 ‘éﬁ%}ﬁ'—fl‘ 001}1]0@&11(% él ‘3 4 6 g’d(g]ﬁ; :Hl_l 1] nétgof(j i acetomtrlle
1H(60Im#) WasChdtled NIS (T8 § 4a. Limol) folldwad big CF;80081 (335 g, 29.4

2H), 13.248 (s, 1H). 30 EXAMPLE 11: Preparation of
2- (IED@WBxeénlst%w%ﬁtyﬁdeﬁypqrﬁ,t@ype;atpf%memght The reaction mixture

Lo o B oAU ACHR At
30 01@@11@3)4@2, prov1de°t;18 gtla tompowfd (nggﬁ eg?ao\gkélt%ﬁm((ggg m)i )2%)\/\21;{ NMR
chpﬁéﬁ) gf)%"b%]n{st g‘ﬁ‘ﬁ%@@rgﬁ} ory2 5 h. After reaction,

WOseP&y 13671 3GT4 @%egﬁqﬁﬂ‘f’ 4Td]io>hﬁ% §19{18)ef"{péﬂ@3r ynyl)-1H-

reaned and the ¢rud urified by silica

col um pumiiflazofd,b-etpyrplet- ﬁ(alrmnmﬁC(tmpcgmdé)t he t| tI e
product 0104-14 as a colorless oil (440 ny, 38%: 1H
NVR (DI\/BOd6) 6 3.76 (s, 3H), 7.00 (dd, 1H, J1 = 2.7
Hz, J2 = 8.4 Hz), 7.47 (m 2H). 5Step 11b.

2- (2- Chl or o- 5- net hoxyphenyl t hi 0) - 1- (pent - 4-yny1) - 1Him
i dazo[ 4, 5- c]pyridin-4-am ne (Conpound 14)



A m xture of conpound 0113 (150 ng, 0.646 mmuol),

conpound 0104-14 (260 ng, 0.969 mmol ), neocuproi ne
whywsart¥1{ 13 ng, 0.065 mol), Cul (12 ng, 0. 06BCTHIBLP8/056396

and NaOt-Bu (62 ng, 0.646 wmol) in anhydrous DVF (6

mL d f 1 0
T oo A S st Rrow) | G &S My - E}Haé‘? 9.
N1 Gl MATKNBIBND. 48 WP LBuBY 080 U me. 129 mimob)

il
chromat ogr aphy on silica gel CE@ClZ/ I\/EO at 160/1 to
obNat-Bun@3 tnig, I0é97dompbum@cm14r0a§ hy dvité €18 mgl Q.06 mﬁlomgand Cul

180@2 %@?ﬁ% a%lr géw%?s mm&sD%/s f 1(533&8%12%[2{% The

5 ( t miidhe &as—coﬁc@ntfd@d an@l p3181f %g ﬁrsll"?g célugngclhlro%‘r)o aﬁhﬂr%n silica gel
SC]:Ié_% 2M6QH?1@(§/ ﬂ.kz)nd fgallq‘geq by p@HZHBLC t® glgye p]ze)tltlepompound 7 as

b p a0 g 6 e bR EEENIO O [T PR ANSD-8) 6 1.88 m. 210,

y ngz]z)s (ﬂd—l-sz Zi&SZ (1[ A+5- 9cI]1p,y1rH)d4 04 QmamHnel 160, nIp@G a7, aH) 6.92 (s,
0Step 1 enzene
010H5 157 (12755 Bz U7 Aot 1 200t Ay RBomd! (221,
109 1;@1 Srpiqél) i n anhydrous DMF (60 nL) was added I\ICS
(9.67 .4 mol) followed by trifluoroacetic acid
(3 3 g, 28.9 mml) The reaction was stirred at room

W#‘iéﬁ% ht %m i gﬁwo COT Y giT(pent 4-

g gghth@pmn%é% &]pgyﬁdnf S(i?ﬁéhﬁﬁe t@@mg)bﬁﬁ@am rI\T/rI;eound

5 as a white solid
( DVBD- @6 Y-Sm0z l-(4-setiepyberzyBal H smldazq)[4 58tlpyriding2(3H)-thione
2-(2-10 4 5-d yphenyl t hi o) - 1- (pent - 4-yny1l) - 1H
15| m dazof(g:ogipogﬁli)ﬂﬁshg)ﬁ 4-am ne (Conpound 15) A m xture

of 0118n{idvf: fbonipotihd 0T Ol 0 g:@rmmnﬂ) 81i0do-23-dibf&obEhzofuran
1.29 30 mol ), NaOt-Bu (93 97 nmol ), neocugrm ne

hy §0-8¢ & iiglm@l) I@Omomhmratee(ﬁa g 0. 3(512111@@; Cel @638, 0.35
ool Pnd OENE AR B ¢ A3 b S oty BAIE 20 mry was stimed for
pu edhiaed1®YC ¢l bath) wihleonidoge aplogplamne. SﬂHelsohzegte»bas removed under
gg 2/ MeOH=100/1) ,and t he y p ep- HPLCto glve t he
20t.b} EeHaepd ths cradevinurdicd bivic umc matpgegphy g silica gel

ol MeONCIE (o A osg%%@%%p%d(msws 3 ye\ﬁ@w gelid (038 ¢,
J 27%)4L(EMS 46§ [M31B7 (s, 3H), 3.80 (s 3H) 4 37 (t,

H)Step76 ?Zc(zszz B%;{)drob?nzéts %B%Ithlo%?@ ;&&dazﬂbe c@yﬂgm(% amine
2H), 13. {Ghfounddpoc-9) EXAMPLE 13: Prepar atl on of
4- (4-am no- 1-(pent-4-y 1H-|mdazo%

25¢] pyri dlAandl\}'IletOfﬁ p@mpesunc%%ﬁe%@éﬂ angl 021 mnol() @ndrpdinedoacctic
16 a so f co

it (0 el PR AR EE I Tl b TR gt e

t h@es&ﬁﬂe st@ﬁsﬁﬁdeﬁﬁh?saluf’atéd sdileotioNREOAN @01(1@017 55heﬂﬂesulﬁﬁ@ solid
at room tenperature under nitrogen. The m xture

st ep eellgcird ag diied to givg thastitheageenponnd O200-Ray awaléow@l%(ﬂo
Th & ur S +to reflux tenperature for 1 h.
Thgﬁgéylﬁw@a%% apg]r ated and thenfesulti ng residue
30 waStgpuéd. @3- Ibmyrif@eﬂ%lﬁﬁahd ydﬁﬁ@)l- h(pdne4tyn§zl)e1}bnﬁmlamjd,5-
16 as a |te 30|d 3% i) . 107 -115 C.
LCVS: 46 -3rping ( R/P%P? d6) 6 1.88 (m 2H),
2. 25 (mA %b!)ture%f%ﬁlf;oun%zoé 97(2%4%%'6)7’2 If;mgg) é(:%’co%'g‘%%]mg, 1.44
mrﬂoljﬂl-lzh)loroaem& Yme (12 ll-l)fng 9. OBGmQISs ancﬂdﬁl)hyd@).USEME (5 1) was

5. eégi‘éfoiq 81}@‘[ S0 EWE?)E%%%‘[ W% g n?oivaet(iblgﬁ?rﬂﬁgh vacuum and the crude
ynyl)-1H i m dazo [4,5-c] pyridin-4-am ne (Conmpound 17)

A m xture of conpound 0113 (150 ng, 0.646 mol),

1-i odo- 5- net hoxy-2- 20 nitrobenzene (199 ng, 0.713

nmol ), neocuproi ne hydrate (13 ng, 0.065 muol), Cul

(12 mg, 0.065 mml) and NaOt-Bu (62 ng, 0.646 mol) in



0.969 mmol ), neocuproine hydrate (13 ng, 0.0646 mol),

Cul (12 ng, 0.0646 WD 2008/ 115719PCT/ US2008/ 056396 73
wor@B)i1snd NaOt - Bu (62 ng, 0.646 mmol) in anhyReDUS20D8856396

(6 m.) using a procedure siesil ar to that described for

C%BE%J%@]?Y gol mngﬁ%w i phy;%ll?%e?w 812/]\@6161? N\%ﬂq to give the

(— &tlé ﬁbbl%bomﬁi g %S a(ﬁali{jallow’rscﬁ% (’Q_t|Z mg |T|6%é m.p - 1§0¢l:l|)25)7 °C6LéMS 351
(dﬁM+1]-I 5 NMR ZDMIP- ds3 1.2 )no 2Hz))2 177(rm52f@)nz 8TH,, 1200t

(156 P Bsy %%&H)Eﬁgpﬁ) ;@?ﬁ@ﬁ;@?ﬁg 9% 71z, 2H), 6.31

5 C] pngchl @Y7 26| 2HY, 0 04ddet baxyBRENH . eHRANAN g BEOMIPUNGS (d, J
19) Step l1l6a. 1-(2-1odo-4-net hoxyphenyl)et hanone

( CorfpdbiEd!1d104- 19) 10Anhydrous A1C13 (1.284 g, 9.6

nol ) was added to the m xture of 0103 (1.0g, 4.28

mmol ) and CS2 (4 ml). The resulting m xture was heated

at INAMPLE 36Pfopapatibri 623 (bRa26fuf dn-351thio)31-GentaoynylWaH-
added slowy into the mxture. The m xture was kept

refl uxi ng formYE dazofd,S-cheyridjarf-amme L ompandeld) under

re 2 ,
10 o o Sy BN (S MBS AR - clpyridin-4

15 ti rresamﬂﬁee(CemDmmeMsl()Aashed W th H20 (100 m x

2 10% 00 m h
Thi 1A e om0l (6 e uheltartraid ere. 492
ek 1 hBBATHe W i B ocisrslrﬁﬁOQV@m @7 yfoosmiiahda

and evapor at ed. e crude product was purif
C oN@ﬁht Bh K%ﬁ%meg‘% Aphyolpm anhlyileoas HPMF (%bl@Eb Nvap etnnr@l fouat h at

15~ oi Il ?% 1(% 801%&&)1%@%& Bfirtﬁl %N%o o%?g: 'J%e sglVEn%\ggs rgm%g?_if un(Fer high

3 g?clfu&l arghthe cﬁ1d8 @)uﬁﬂéd byl b‘b%uré%a c‘ﬁl(rjo'%nél%?_léﬂé hyl@ns 31171&1 delHz) ,
St é@Hg_(élyMeOH 50/ l) to give t)he title corn]gound 0205-10 as a yellow)sohd (044 g,

1-G2s n t-4-ynyl)-1Hi m dazo[ 4, 5-c] pyridin
(5? 41:@@8 903}7@\? yphenyl)et hanone (Conpound 19) The

t [ Shq; To2p@¢ngb fli2nviagltipo  pHrieddas 495 -y plytidin-4-amint (Co8pound

ng, .31. 7% from 25 conmpound 0113 (150 ny, 0.646 mol),

2000%%%99 0104-19 (160 ng, 0.579 nmmol), neocuprooi ne

hydrat@n{ultﬁrm coﬁlp%&@om@id 43% (1]({117 ol inf fdRydfoRledic acid

and NaOt Bu (69 manyrousDI\/F% 6 m)

usi{Hpmé) prae stamdlmdsr mﬂua rfoxt bht Tat sotkesat wabeethdved and the residue

d 1 le 14 .38 M+1]: 1H, NVR .
C%%%%gﬁ%fn%edfn SQURIH dsipousyATo0 P Shtq Hica g solit was
2 2. Edl1dckod ahldhdridd To glvé ﬂtéZﬂue c%%pogﬁ% ()%36) Bbihs a gel%&v édhﬁl) (%hb mg,

256. 88%()dL(11VBS 28&[M+é)] Hz) '6.93 (dd, 1H, 31 = 2.4 Hz,

i 18 2ot HiephytidooB ot el

17 amifieqTRhRouAd 19
2- (5-fluoro-2-iogdophenylthio)-1-(pent-

1H-| i dézepduns Oé]cwpmmdrﬂw alrQi@@(S Prr?é&WGOIQ£§52§pey§623 mg,
2. B8 S aSBADE (a7 1 (R eRS Ly BBy B VE D m

30 m caz efidedbfor @]hpt r8|0d CnTHe aﬂwne waCosmowd dind&05gR2 0dcubh and the
npound 0204 (286

T ?ﬁﬁ%ﬁe}% A F%%%gre Wwﬁcqgé?@%‘%&m?@dﬁ%l)w
nm%n;éghe ﬁtlmhﬁo(una%%ra 8%1&3%116%%%%21&%% &%), LQ?MS 349 [M+1]

st i HNIRADMIO-d&5 d7&(mi, gH,.2. H'ln@n 1184 2H8é MWad = 2 4 Hz lH) 4 25 (t,

Ve che i totiB o R 8d 15 R gl TRLEH TP S he T 735

conpound 0205-20 as a white 10 solid (260 ng, 51%:
LCVS: 507 [MHI] ';1H NVR (DMSO-d6): 6 3.68 (s, 3 H),
5.40 (s, 2 H, 6.32 (dd, 1 H, J1= 2.7 Hz, J2 = 9.9
Hz), 6.56 (s, 2 H, 6.75 (d, 2 H J =28.7 Hz), 6.85
(m 1H, 6.90(d, 1 H J=57H), 7.07 (d 2H J-=

— —

o8]




and dried to give the title conpound 0206-20 as a

white solid (250 ng, 98%: 20 LCMS: 387 [M+] ';1H NMR
wW@DNBDI®) : 6 6.91 (d, 2 H J = 6.3 Hz), 6.96 (m/U&zobg/osm%

7 09 (dd, 1 H Ji1= 3 Hz, JZ9- 8.4 Hz), 7.56 (d, 1 H,

?@«P oL 0,80 G2 T e T o LY g 8 A 5tz 110

Z 04434 Cl PY 18 192, N41) 2800 €d, (COMR PN G 0) 25A mi xture of
conpound 0206-20 (100 ng, 0.26 nmo Cs2C33 (169 ny,

O 52 mmol ), 5-chl oropent-1-yne (40 ng, 0.39 nmol) and

o PRI A VT e edo ot Bl Bt Prosh iy Fi-
sor OlithizoVE.cpy¥idii achubie (ObuipouRlN@L 0gr aphy on

silica gel ( C12/ MeOH =20/1) to give the crude
pr oduch Mastuee gfoapapnd @1 o304 nyghil 28 iaeDf Liiadeet-methoxybenzene

urh £ V
Palofgaf e & Pl hbod BBl by FARAEF Ghb s
( Divip00.186 imél) 2ndWaOrBud 248 mg22 .58 n(thol) Zh dﬂhhydroas DMF (12 mL)
Hz), 2.80 (s, 1 H., 4.26 (t, 2 H J = 7. 48
(sWap sqq)r?d r @4 h(aa& ,10 1C (il Bath) undep nltr\?gen_atglogpl’_qzre )Theéogignt was
d =
10} 5 serhoyd e o dounfy 8 (4 Ehrpte bt P e oo Pilbmelodigfhy on
EXAJM@& Eel](&‘Hthzé‘fda®hIt=F &d0/ b to obtain crude compound which was purlﬁed by

oyipaevs HGE o hERls pladiet Bl i VBT wiaaneety sv: mp.

St @9 28840.6 °C, LCMS; 339 [M+1]"; '"H NMR &DMSO -de) 5 1.74 (rn 2H), 2.16 (m,
2-(4,5-Di fluoro-2-iodophenyl t hi 0) 4-met hoxybenzy1] -

1H2H|)n ¥y o[ 5 8-7 H1.pybi &172]@4.351); 41%4 (thﬁ'ﬁoiJHd ZTP)OQSQE 2H), 6.85

Erﬁi %%M?fn(g %g‘ﬁ%égﬁ;rﬁz Qﬁspénﬁgf) B9, (130my 14%

1 2-di fluoro-4,5-diiodobenzene (1277 ng, 3.49 mol),
NaOtBu 251 2.62 mmol ), neocuproine hydrate
M&@Erﬂglgr)epaml@m -(23dag-my thoxs pherpilthie)nl - zne)nt -4-ynyl)-

to that
descr#@dghﬁ %ggg%gﬂﬁggggggh%Hﬁbﬁkgﬁ%:E017)a LCMVS: 525
[ I\/Sif]p 9a. lﬂﬁﬁhm)dﬂ:&bmethoxybenzene (Compound 0104-12)
0o 5 RS L Al ] 8 SR e
C OQ@@%O@%QQC%mﬁ‘ﬁé g}@r ﬁﬁ?%ggst{rgeﬁoat ? erztt{u%rfblz 24 h. The

compound 0205-21 (24
nL}du@anmampDWEbdmbemghwa@am1MEHmhaHMd@snﬁﬁ®bﬁc&umm

ig rgglra]l%%ap ?fo%osﬂgca gaeTrﬁaleg’oﬂ'eQﬁ etﬁe%vts : yiglc()iSthé MTel lor;lpound 104-12

2- 4éa %1&1&&&3%@ -1 9drphehy NvIR D)Msd@gemsés Y8l 61747(!m 1H),
m dazo[4,5- c ri di n-4-am ne Cbnp

25t 17148 (dohpaul ZZﬂ)v@%%ﬁbéaﬁe H(225H}rg 18% from

d 24( 1 .
o SRR st ooy mar s R bR TRt - veds el
0. ofpyanl-3-aanet (Jonffpup@)l2) N DVF (5 rTL) using a
procedure sim|ar to that 20descr|bed for compound

P B anph En1iPye offopoRub0 B 200, SenS g PO nsa bound -1 2

R 40l o B 2B, 9 PRl oo
30 2HI) 1061841) (adld NAO=-Ea (D5 IHng 1H) mnfol DB a(nlﬁydrbhb DM’E ®82 i) was

25 EXAMPL
Pr étb%?cgfolr}_%ﬁ h(ﬂtFDI 10 §C (8011 be{Hl) unlj)er nifrogen atmosp ere ‘The solvent was

2- (GndanmRanza gl dic{u%nﬁe]n‘é' R Grhide gbﬁhﬁ&i ®) colu&ﬁ lé%ll%rrya@cygl‘Aphy on

1H 1 m dazo[ 4, 5-c] pyridi n-4-am n ound
19ailica gel (CH,Cl,/MeOH= 100/1) to obtain the tltle compound 12 as a white solid

nzg/% Eﬁz‘?? g;%%pg]léiéﬂ)ﬁ#? g‘?#%%&%%t@éﬁbwﬁ%m%ﬁ

0205-22) The title conpound 0205-22 was prepared as a
brown solid (584 ng, 49% 30 from conpound 0204 (700
ng, 2.44 mmol), 5-brono-6-iodobenzo[d][1,3]dioxole
(1.20 g, 3.66 mml), neocuproine hydrate (51 ng, O0.244
nnDI) Cul (46 ng, 0 244 nnDI) and tht Bu (234 ng,

o [r—




WD 2008/ 115719PCT/ US2008/ 056396 76 485 [ M+1]'; 1H NWR
(DVMSO-d6) 6 3.69 (s, 3H), 5.35 (s, 2H), 6.04 (s, 2H)

W@zm/l(fgm 1H), 6.81 (m 4H), 7.06 (d, 2H, J = BCTUSWYP$/056396
7 29 (s, 1H). Step 19b. 70

d o
e Eﬁ?ﬁ%]@( L5hsbdns-bse! @;?%M drattd=rme
co e- [ 7
R o G DB 2 A R M D SRl b oy iz 4D
TFA7(54dnLT 73dilnd M, procddur &741axilHar to that descri bed
for conpound 0206-20 (Exanple 17): LCMS: 365 [ Mtl] ';
1H NVR (DMBO-d6) 6 6.07 (s, 2H), 6.58 (s, 2H), 6.69
5( dE)d&MB‘LEl@ l@e%batloﬁ 2-(Sbrokid-5-nfetBéx\ythentthio)-1- B ént-4-
(d, = 6.0 10Step 19c.
2- Q/Byl%rl&mnm,ze{[%ﬁn]py@}im émns((jpmnp@l}d 13X but - 3-yny1)

g R T D

rTg, 1 Hrﬁnﬂim)(!O)Z%bﬂI, 34)ymndl) I(*I»Ias éﬂi&:dr@opv@lsé ilngo mlhlblon oF AD
t ol uen and CH2C12 (1. .
myoma%u@tq 1r0|3 éa Oa& ) 1286%‘19% h%%?eé}f @Plé (ﬁérmlzbwrﬂl RONSfHg stirring
10S OIO_V%{H C}#\Wat%ls lrSPIHE)‘ﬁgs f#Beg gﬁdeﬁ@ﬁ Wy ?egd'ffé) th&aRE, Léﬂﬁ the product
puri | romat ogr aphy on si |ca g€l
( cmmmmanm he3@hd(3 xahd nhlo). IThwe@knblyleqb D%ahléuazdmwgre\mashed

t he %144 7o 5Q ér%délljlﬁl t %'ﬁn\é\%ﬁ}f (739 ’\ﬁ%zd((%s@}%g% sugn sulﬁte
2 @i‘ﬂtel(emana &ncegtrgt@d (cmeavjé'an 0191 ﬁd(&hlc@{(ﬁas Purfhi & lér

( d chrl)matqgra:plﬁ( 071 stc)a gelb (;@Botegrn) 1¢-Dfleld7th€ 11tl§ Qro 11E-t 011)4_13 asa

53 Salifls SR ENTHE: AONOTE OB S &l o o7 a0 1.1 = 30

yl H p)- gmfm 3z ed, [144, =30 P12 Hdnedd- BN re).( Bejrpound
23) The title corrpound 23 was prepared as a white
soiStep 10b34-(Ad3ronn-Boethoxyphany erl‘c{pw%yrgvll Bdomigpzol[4.5-

1.46 mol but - 3-yn- 1- ol
25@‘%’8%@8?"564@%@%@@ AD (441 rrg? 218 rrm);|) in
t ol uene n{itturdgf cenghoikP CILA3 ((114 51g;rﬂ)75u3mng, @nonae 0udb 13 (469
5y 8 AR ISR B SR 28 (AL o
(AR5 88,83 (e mfoln a%@%‘%%?é%“&%ﬂﬁ?“ for
7.3% h(ad,ll(lf-C (all bath). Grderitrogerb@mosphetdd)The BoR6nt(wdas reovdd under

= 9, Hz), 8. (d,, 2H,. = 8.7 Hz),, 13.29 , 301H) .
vogﬁ%dgle% ?&g %@fﬂm#é @ésc%mwghmmat?ﬁ@pfﬂ? pp élqlca gel
COPALI N MRS | 61/ P)Q@ro%ﬂn@ﬁle%tl‘é’%b oS 1 Had HyfeloR 502121 ?50 mg,

from co&gound 0206-22 (200 ng 8 mol ), PPh3
25 g 19%6)10CHSo#) 7 MeXt 5-H AMBK( Mf@d@)S D8% (rm., M )23 (m AB), 2.81

) 0BG 2 P EE D ASPEF RS 2 B Gl 27

Commqﬂd 128 5= (2E7<Hﬂpjz& 919Hz) UCME(d 14451%6/@&7) 7(165 %H J=9.0
m )

2 7). (7t752@H1Hz]J 722n?71Z),|§)63 (&23}12) 5%482@1 1H).= 6.9 Hz),

6.13 (s, 2H), 7.02 (s, 1H), 7.30 (d, 1H, J = 6.6 Hz),

7.42 (s, 1H), 7.75 (d, 1H J = 6.6 Hz), 8.54 (s, 2H),

30 13 EXANMPLELH):. Prhpakaxihif2- QQchlﬂf@Me&thh@ﬁylthlo)-1-(pent-4-

1- (hex-5-ynyl 6-1 adobenzq[ d dIOX

yl %’HY%‘)HI_[{'P%/‘]&)Fﬁéﬁgf]W‘S‘dH] gﬁ“?‘&?k‘[:ﬁmg]m’ %) rrpound 25)

Thgtél%flael@ﬂ&%@ﬂ)dgal WRthoR l?éﬁ%&‘ed(( umbm sl i d

(90 , from conpound 0206 300 ng, 0.72

mol ) ,A RithGor( 381051 ] £1428 mmael) pnd NES-(B-2pn, 17 6P nfredl) iny,

0. 946 I 441 2,1

i P B 124 B0 745 shH fioR BpabBas e SRt roaction

to that described for conpound 22 (Exanple 19): m p.

158 - 162 C. LCMS: 493 [M+1l]; 1H NWVR (DMSO-d6) 6 1.45

(m 2H), 1.77 (m 2H), 2.18 (m 2H), 2.77 (t, 1H J =

2.7 Hz), 4.31 (t, 2H, J = 7.2 Hz), 6.10 (s, 2H), 7.00

(s, 1H), 7.31 (d, 1H J = 7.5 Hz), 7.54 (s, 1H), 7.75

. 7 ~1 1 - ~ = 1L\ A PN SN



c] pyridin-4-am ne (Conpound 0205-26) 25The title

conpound 0205-26 was prepared as a brown solid (734
worgQosae79 f rom conpound 0204 (1 g, 3.5 mml ), PCT/US2008/056396

1, 2-di i odo- 3- net hoxybenzené1(1.5 g, 4.2 nmol)

”%“%%‘p”%a? Tt 24, e Serig P TRSyCH ﬁgﬁ%hg“»%lil pdfication
DNEpén%%uma)to YRlcNGe ﬁ\tlé’ﬁl‘%@ﬁ&l@f1©4-§kﬂ£‘s|a%610§1@s§$1ﬁ{44 40 mg, 38%): 'H

descri bed for conpound 0205-20 (Exanpl e

51 NMRIPMDEs)eh3.Z8Ks, 3H), 7.00 (dd 1H,J, = 27Hz J2—84Hz) 7.47 (m,

2- 2 I odo- 5- met hoxyphenyl t hi 0) - 1H-i m dazo[ 4, 5-c] pyri di
%m ne (Compound 0206- 26) The title conpound

5 028620l B 2 TR RehcBfoxGphedly tR)-3 Qbbrd-A 1:81)-1H -inB&H#b[4,5-
frogrﬁpgon'pound 0205- 26e Xg% B, W) quml and 'IlFA (4[

L FInysid gt -ampreoé @noand L4 | ar to that described for

2008/ 116 gmc DR EUATBLEAaE0 e D inalftlupe o1 6o

3. @i, 09,69 31In|)101) fneiSauipﬂ)m5 H)IdraVe (51 nﬁgj 0.065,mrdol, Gul 1Rim)g, 0.065
7.74

4- (IHH%M%NQO‘( Bu.(@%j 81g50 ﬁé@ %wawmug,pwﬁ(q mlaasprred for

5 i @lb
0, SRR AHIGRERN ) Sl SO Rl emove ner
4 brghrmabuim la,mh thterarhde [(uBdic8 bmplmtﬁﬂﬁiomamgl)a,ph@ﬁ Gi8a gel

{ S EC T Ml TR Do B o S sbmitin Lt b B s me.

puno%ge@bmr §73 PM+EP! YRMVeR mmtmag)@ohgo an, i), Q% (glebH) 2.83
(CH2C12/ MeOH at 100/ 1) and then preHPLC to
t héS tlH)] 6L apOlricR 6. 2% Ja WRiHA, @;8)$ (dl 1HR0 =riy] Hzl 63% (s, 2H),

57 (G185 S HTE, R S H A IR 99

2HHz§ 7:747(d511=12) 5618%).(d, 1H, J = 3.3 Hz), 6.48 (s,
2H) , 669(dd 1H, J1= 2.7 Hz, J2-87Hz)685(d
1H J 6.0 Hz), 7.77 (m 2H). EXAMPLE 24: Preparation

15y ﬁr@ﬁipgl e grzz*c:aE r@%%@?? é-&iﬁ‘étﬂg)% gf io)-1-(pent-4-

(Oggploumﬁnﬁiﬂ)azalhgs t]pyfldlmmmued?&ﬁpmmd pS)epgr ed as a
t 43 49 rom n 206- 22
20 (1 8mEa. o ot ﬁ§dlmathsfcmé’mﬁ§mp§ﬁ%“ g
0.616 mé&lutl&ﬁm df Ben2nbP ”m% tnnidh) %h;r@ro{ﬁbMF

using a procedure sim ar to tha escrl bed ft
c oGfbmigl was addedaNpISe 9 23)g, 48 mmo 46l lowdidsy tﬁﬂubﬁv&‘tlc%ili (3.3

20&%81% H}IE(%_I) N%Rf éacélpn V\glg)stllge&atfogé:‘_%rjl%e \ 20\756211&5’['_6[" Ee Solution

g g%s E&ceﬁﬁated Bnd gut{ﬁed ‘t%ﬂ)o’lutﬁn 8§roﬁﬁto%leﬁ$h \bn-sﬂﬁ}aﬁgel'@etroleum
S,
25 pr efhar)de pmyldj:fthe title cornpound 0104-15 as a white solid (l 9 g, 34%) '"HNMR

25§¢@8§%ﬁ?ﬁ@d§ﬁg%€;@t rli 3} gl (1)i(§I1) gut anenitrile
( Cseaporand 238)iodda, stdhhiealo&?mymo?@ -(pas-4pyePRI Ednidaza[4,5-

white solid (82 , rom conpound 0206-3 (180 ny,
0. 437 mm|03pyr14111bf*@ﬁ°é% upd ilpe (97 ny, 0.655 mml ),

Cs2CQ, §,24dre T 013 (1%%;@%‘6 édseSHmB'VE d&q? ound b4 %%'(9@32@& 1.29

procedure sim lar cri‘be or conpound
30 ( Exang),eN aZﬁ)Bu a3 mg (Eg.’Dm-rnOI)Z ﬁe@uptdih@ny&&@ (BOMMHAD65 drhol),

2 2 (t, 2H J = 7 .
Hz)an(s E g 2(r{1g (&(p_é' ymo ) mn dryF?DM F(6 rnl)(was StZII‘I‘ed at 110 Og overnight.
The mixture was concentrated and first purified by column chromatography on silica
gel (CH,Cl,/MeOH=100/1) and then by prep-HPLC to give the title product 15 as a
white solid (40 mg, 13%): m.p. 134-140 °C. "H NMR (DMSO-de) & 1.88 (m, 2H),



7.2 Hz), 6.10 (s, 2H), 7.00 (s, 1H, 7.30(d, 1H, J

7.5 Hz), 7.53 (s, 1H), 7.77 (d, 1H, J = 6.9 Hz),

wW@288/1(F19 2H), 13.07 (s, 1H. WO PCT/US2008/056396
2008/ 115719PCT/ US2008/ 056398 79 EXAMPLE 26:

rati
o Sa04 T AED AL ¥e(tol rckidh PP 1 (SIS 437 () =741z

yIQ 13 i drazm@ Ay i, pad-y e LRI, 1H
(Co Hbg%n%@- H) t6|0% | e c}?ngourg )Hg azgm;?epg?e )
a38é2l(sgﬂﬂ) i/éﬂii (ﬂNlﬁd-l id (68 nmy, 37% from conpound
0206-22 (150 ng, 0.411 mmol ), 5-bronopentanenitrile

(100 ng, 0.616 5 mmol ), Cs2CC8 (227 ny, 0.699 mmol) in

5 DMEXAMPLE V3 M@ ardiromﬁ‘dmealﬁmm -Apenit Q- yi\)-1 HEBHAA L0841 5-
for compound 26 e 133 135 C. LQOWE:

496 VT TADKRN ByBIGHS i0gohbizeng h2-gia) (Campoudr 6

-5 J

SR llocopbad b 11 Rne 25 Cpfolfih it §omtiape (24
Hz mL) Avas@dded drbb&vlsefh& sdlftébn AfHBCld irFdibhlOrdizgthant@0.755 mL, 1M) at
EXAMPLE 27: Preparat.ion of
5. (Qprxé;ﬁmmrzgur(egmfi%rdgg@gpz]o ['Ja]e[nilxg]rg WEx étirrgi for 30 min. and methanol
y a I

07 e B0 il eenenert i

V\,h r¢aetigoivasic(2parangl, and8hg rasulong coxngueurd pﬁlﬁﬁed By p6HPRL, to

b B b BB R RA il s bl 8 s

usi eg& mgmqf eHN IRl @Mgg a651@t1 8@6@1@ rzfqezdﬁ fh, 2H), 2 84 (t, 1H,
conpound 26 (Exanple :

[ MFE]2.1 HZLHN\@%PDN&M@@% 8_1 %lﬂm7mgrn 21{)8@7@,@ lH J 7.2

e A O R
7.77 (d, 1H, J = 7.2 Hz), 8.55 (s, 2H) 13.21 (s,

1 . 20 EXAMPLE 28: Preparation of
- EXAMiPA del HyRrepration; of doSemedroay-2-nitrophenylthio)-1-(pent-4-

ﬁ%@ﬁﬂ@%ﬁ@@p&@f&m H:8378 GompGhn®Y 4y di n-4-ami ne

2- (2- (Aﬂﬂﬂdﬁmrmoflo(r@)oumﬂoblé}r(zlé{) ald, 0,63p diraxi,11 Sedd-5-Mmaboxt-2-
H i m dazo

20¢] By S’P%?HF(%@%*R/Y b3 @H}OHdB?Q%Eroin%hYdiF%ﬁél%@gr,%g%@mol) Cul
R i e e e
1. 8vasmidiryd fon@4 Gsi2 COB °( 631Rbatly) urRled nitmoger) atnwspltfmy dlﬂmu;slvent was

DVF (8 t d at, 50C f t

et e TR b Qe P Shed by P R RRtefraphy on

Theilith gélr(@lgcwegmqoe/q% sl EarEétQ:Bgif)@ﬁﬁW M bPa ggmgenow
|

a crud uct as an oranespldvvh

urifre
25 by seled @ﬁﬂn8@4&/ﬁr beEMgRApMy 1bn BINVBADYE$O-ds) §1'77 (m, 2H), 2.14

S48 IR éggggz%‘?‘%rf e %31%2%54"{3'2‘?13 PO, 604 (. 11,3

586 E[Mﬁj 6.63 @WMS@Q@QHVH%M@QW@% %9%414;%}0&% 9.3
S

6 %)(7378 (21?71)1H 5- ésﬂl(ié) 8)(d, ¥l.75- 94, %@H J =6.0 H),

719 (s. 1H). 7.64 (d, 1H J = 6.0 Hz), 7.73 (m 4H).

WO 2008/ 115719PCT/ US2008/ 056396 80 Step 28b.

30)1 ﬁém;m%ityl?rkpﬂr:(tﬁmh afQof@enainod]- [ﬁ&m@mpm)anuumms-
i mi dazo ridin-4-amn
m xture of coﬁﬂ)@ﬂlﬂfg}/‘@wh‘gkéﬂnﬁthogy@@% e (gﬁ pound 18)

N2HA- HAQL ;. c% undPs @amm:ipﬁreh Rs AR 20 lid ?Fi% rﬁg ﬁ@g)dfrorn
Et OH (15 nl) sstlrred 50C for 2 h. The solid 5
sompmmidu 18y 150 ingy @64 @mnand 2tihdo-fith¢thexybemwamitnis@éd mg,

ri n (100 dried r,_ Na2 ter
ol el oyt o8l b 7 DR NRENE ' Ae b §9es
vvhlte SO|Id (39, 77%: m p. 111 -121 C. LC M5 456
[ MF1]. "H NWR (300 MHz, DVBQd6) 6 1.46 (s, 2H) 2.80
(t, 2H J =6.3 Hz), 4.16 (t, 2H, J = 6.6 Hz), 6.05
(s, 2H), 6.29 (s, 2H), 6.69 (s, 1H), 6.84 (d, 1H J =
6.0 Hz), 7.46 (s, 1H), 7.70 (d, 1H J = 5.7 Hz). 10
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The title conpound 0302-33 was prepared as a pale

yellow solid (720 ng, 50% from conpound 0206-22 (975
worgos21679 mol ), 2-(2- bronoet hyl )i soi ndol i nel, BETUS2068/056396

(1. 017 g, 4.00 mmol ), Cs2C@ (1.475 g, 4.54 mmol) in

Ainelo8a NERUBHARY Bl othironlon v Su; BN BLgyine o
ce@@t@ s{tMaHto that RseRb&PMRr comp ound 17 (:lgExample 14): LCMS 364
1 2- Amnoet yl)-2-(6- brom)benzo di 0x01:5-yl t hi

o) Il i cRA2O\TR, (BMY Pye ) @il 84 4131&%‘1)1@ ?(O(I@nﬁéi)nbl%)ﬁom%i: 2.7 Hz),

aR 0SB e Rl 29580 LI AR TP 33 T T o

srrgl Wd@mH)JamMI}«I&Héﬁ@@H 86.7 i), 7902@, TMDJ > 8.1 Hz
I(§%|2C12((27 m_l) and EtOH (3 ?L) ggnng 251 prog(gedure )
SI mlar to that described for conpound 0303-32

~(2 _ET%{_‘T@&@ rIFD%'%bi ieéfz%r% af‘,‘}’g']s"cf i[lg/{z(%di‘ I %“.‘ﬁt"t‘eﬁflge?'?"f:}(lyl)( %I'elblmel%%zo [4,5-

| am no) et hyl ) - c|pkridin-2athie).Smeihyphienylyetitmone (Compound 19)
(Corrpound 33). To a solution of conpound 0303-33 5150
mg St ¥ 1izdego- ﬂﬁn%wah@}ylﬁf@nmﬁ) (Comnngyad Q4efk4°)
i val I t L
10 \%as 2 %Hﬁla Aﬁg A163 ﬁ'%sﬁ %ag %?%%?nﬁtvoeaﬁgé%ﬁrdé@&%?& J#0§03 (1.0g,
( 19428rrgmo]3 aA&SESm(thll) Whs raxdtiagd nsiktne was headed ettafeﬂm»((tSlﬁr €) and

ﬁ}ﬁ“réf@@c( fora?#dl ti naI éﬁg%{n%{%w@'c%}%( %%}%{K_tljllgnnlgﬁ?ﬁléxmre

r esk kéﬁ’[geﬂ'ﬂlﬁﬁg‘f& 1V, a‘ﬁti |tlﬁ’én@szv\5vﬁsr}e%‘if@d ur(djeg%dmeé p@@éiilre The
extracted with dichl oronethane (5 2). The conbi ned

or Hhuak @esncmpe’rasmgred\t@@e@mm@@g@@r ﬁn;SMletd%@g ethgrithree

15 o B RS tah et PaRe i HLEHE St S5 B R H ¥s 2), ana
SO Wa@he(dﬁ%aﬂﬁmtﬁza/%er ufitilthe $3ter -layérs%a@eolbl@é@ TI‘Pe%&g{lﬂVﬂ' leyer was

"; 1H NVR (DMSO-d6) 6 0.76 g?,lGl(s 1H),
2 {fen(vgash ith pripg, dried oygf an yérogs apRy andgevaporaged. 2T|.he cgude

- BTl odhios 52 o o

J =13)To gz} theHXAMBInEpo3Ad 0o panai pan raf oil (160 mg, 14%): '"H NMR

d d t hi 1-
20 ¢ RS B STt Ay oS {1, 82 P dh 847 Hip 151 (&
Z T | d 34 d
& s s T Ot o cammount 95 (5.1
g, St BhadeR)(4- Pgmnal-]a(mhydfaybﬂmﬁn@aZQA,Sm}pj'r)dua-@dylthlo) -4-

NaBH3CN (5. d I

to that dESLITBELDOPTEBHEIORE 94 Bkl o 20): m p.

?) 037 (ﬂf&ltg coh%d 5%@/&15 %ﬁhed as &'ﬁe%@s&l@@@rﬂ%ﬁ 167%) from
S

25 2Hcompeisg!, OﬂFlDBiiJSO g3 646 mnmy), cgmﬁoupd40 lr%)l9 dé@moé§9 mmol),
}_31600?11)1‘3{3211{ @dr%gaw pflg?@O%IZS rnﬂ@) SfuI %gl r%g '_%é'ﬂ Sé%Rﬁ)/BLaﬁg NaOt-

30%"(69 RQJ02) 5 nith6lp &t @athiy@fous DMF (6 mL) using a procedure similar to
(6-1.0dobenzo] d][l 3 di oxol-

yI ﬂmt ém ebior sempevid ] atRxaeply H’;)l LCMS: 3R 7] 4, BNMIR

L NS AR By a0
30 i daBabBID; 448 oy HAT R-12 M), 6td2y(d, Haet-and I([;megglg@dH) 6.85 (d

0 34) m xt 0 mpound 0206- 3. (300 ..0.728
rmEH) Gt toek a0t Dok b2 He)ood sk ) aed Ho
gq@%d(ﬁ%ng,é; 24 mmwl) in DMF (10 nL) was 25
stirred at’ 85 C for 2 h. DV was evaporated under
vacuum and the residue was purified by colum
chromat ography on silica gel (nethylene chloride /
nmet hanol at 100:1) to yield the title conpound 0402- 34
as a white solid (188 ng, 50.4%: LCVS: 499 [ M1] ';
1H NV\R (DMSO-d6) 6 1.86 (s, 3H), 4.26 (t, 2H, J = 4.8
Hz), 4.45 (t, 2H, J = 4.8 Hz), 6.03 (s, 2H), 6.35 (s,
2H), 6.68 (s, 1H), 6.81 (d, 1H J = 6.0 30Hz), 7.76
(s, 1H), 7.71 (d, 1H, J = 6.0 Hz). Step 30b'.



A suspensi on of conmpound 0402-34 (180 ng, 0.36 mol)

in MeOH (3 nmL) was treated with K2CO3 (60 ng, 0.43
worneB)1519 50 C for 1 h. The m xture was dil ut eBICT/VE2008/056396

2008/ 115719PCT/ US2008/ 056396 82 with water (15 nlL) and

1 B0 BT om
(Dﬁ!ﬁqn‘i‘i@lztgﬁ% @ﬁyl(lmn-ﬂﬁ'inlné]f(@(?méfmn(i?@) J =5.4 H),

4.98 (t, H),631(s 2H) ,

6. 6% K. 2445-Fl@ra@-iodophihyltgio)= 1 §4-Onatxybanzg®- (H-imidao[4,5-
7.69 (d

2-(4- ,(Am nfépylé%“i%}%‘sztﬁ @Paﬂaﬁ&ﬁ%g@axol 5-ylthio)-1Hi
5 m daz o[ fixpure @F ByhpSlind-020% 12 & Ryl 1. 0Bhhwngaufliesat Bdiiodobenzene
(Co ound 0404- 34 Conmpound 0403-34 (133 ng, 0.292

7 Wgsl - msead). Vet B @stmgnhgaobl seasupseatechydrate{31 mg, 0.1

VTM-“ iR 2 (R P Sindit i o AT E0 bGP B
mrokgrnfehe. T2@ niixture Wae coricshtuited masplikﬁiedmyaemmraﬂedmam@raphy
pur i f i ed % col umm chr omat ogr aphy on silica

el
(crpedisp PbC@rﬁMﬁ‘)’)Ht 0109¢ Bve AR @qrep%gr&a%ao as a white

10 0490“1]\@’@6@%%5‘1“7 () 267 E\Jr?r%]o ﬁ%&%@M%ﬁg@ 9 ?%% 33 ).
J 5.40.(5 ), 6.2 &8, H,, le:Hz 7Hz 5= 9 9i-IIiz)), 6.66 05 2(H), 678, 2 H, J =

7 39 100 63iin. Sr0g0 p e il 0 3 W1 7 o e Lp R ggg#) 776 . 1
2 @ﬁjlzosj«p!p}ljz;oggjddlg,ﬁjdl 0x01-5-yl thio)-1-(2-(neopentyl

am no) et h 1H im dazo[ 4, 5-c] pyridi n-4-am ne

( CStapolithd 2 &)Flwormmodoehanfyltmo)nbﬂunudmbm Blpytiditedagiine

O. §18 mrol b @6 ~di met hyl propan- 1- am ne hydrochl ori de
803 |) and K2CCB (1.318 g, 9.54 mmol) in

t ol Uene&é&tﬁﬂebf%&p@tﬁﬂﬂ(ﬂ%% 690 &gl 0165Inhol)} thifluoroacetic acid
sol vent was renoved and the crude 20 was purified by

colhimh) evas sivaebyrrapwyiass i i selveel wascrpeig) adohe eesidue was
40/
CoRp uﬁ%ﬁéﬁ%&g&%a eé:“lilsel_lilE> %‘ng oq%tg) | g@e rgﬁ“ﬁﬁ%&ﬁd was collected

193nd d2@lltoGivd GYELlc BaGPHII)206120 dswmlm\@@dqﬁso ﬁago987%)
9 .60 _(

20§l 3571980t ootk ci1s0 iy Chiae T g b g im, 1
( SH)Z‘HM (& 3% 8§== 33, Jzﬁsgﬁﬁ)% 585'(%1 1JH-J 56@ ﬁ?)) 78549 1),
(s 7.77( = 255,

Pr é‘@ar(at, il dh). of

yl &Eﬁpo?}%lz'i%% ‘?Plé‘g %)Iﬁ]gz ;?ieil}(@/%“?l OXI an'jfé@@[aﬁo[é 5= T]Byﬂdln

yr udiniind¢ @(;fh%tﬁmﬁ@@ fpound 37 ) 30Step 3la.
2-(7-10do-2 di hydr obenzo 151 4] di oxi n- Ithlo)

1-(
25 4 met Hoxyseisof wmpc.mdr ¢A08 0 algepéﬁrmmoh, z@ﬁﬁs 009 mg, 0.52

205- t i t |
b SR G SRR i, O3B R AR RIS G L) was
02QdrréBfod 24 hQit 80 MODT e sobvent Was EBﬂﬁbrv%d %nd’érhlygif efet@ehblthe crude
[1, 4] di oxi ne (0107- 7? (8.1 g, 21 mmol ), neocupraine

hy @Fosiugt e purdicd bysglumrpehromateeraphy on gilics gl CHABl/McOH

08 SO ES I Py s

30 pr poopeldPEC S0 giviealic tithe ¢dmajoudd 20rak behiteaolid (Jrﬂ:mgan%) LCMS:

0205 547 1

My T TR (OMstryder 2 26 i Hig2 16 4= T pia). 280
6. 83 7 1 .
5 8 i gt 3 o
7. i, )(6861dH, 1 U, ==3.12)Hz94 (18, UPD(B76 @Kl H,13: @6lz{,5.9314)2 H).
Step 31b.
2-(?- | odo- 2, 3-di hydrobenzo[ b] [ 1, 4] di oxi n-6-yl thio)-1H
i m dazo[ 4, 5- c]pyridin-4-am ne (Conpound 0206- 37)
The title conpound 0206-37 was prepared as a yel |l ow
solid (1.5 g, 88% from conpound 0205-37 (2.2 g, 4

mol ) was di ssolved in TFA (20 nL) using a 10
procedure sr m I ar to t hat descri bed for conpound

NN N TS NN 1 R A~ AN



Step 3lc.
2-(2-(4- Am no-2-(7-iodo- 2, 3-di hydrobenzo[ b] [ 1, 4] di oxi n

WO 20081113719D) - 1H m dazo[ 4, 5-c] pyri di n- 1-yl ) et hyl ¢ BUB2008/056396
i ne-1, 3-di one( Conpound 0302537) 15The title conpound

R R 1 B oo 2o Renion o P pent.

2- 93-9&%{&&&)@@&5}%&:{ -A9riind(GbAPSusd 28% 9. 5.3

mmol) , Cs2008 (1.94° g, 6.0 mol) and DVE (50 mi)

usStep HapR déSeldiflor- aawchqphmylthrcatl tlewcthiolebnizylp-1H-imidazo[4,5-

d 030232 600 [M+1] ' 1H
NVR ( DVBOSHETak! é(a 0?%9“}190&&%@17) [4 1. (m

54H), 4p Hb&ltﬂetoo nd] 02’()45 Bl Qf@é‘%ﬁega&d 353%% 143)"9 fro.- cﬂ)ilnp6§md 0204
1H), 6.75 § 7. 64 S‘
J (@Oﬁngizl) 5 Ipmp'}z) (1,-2‘ dlﬁlp@ro @ﬁéiﬁogqm:nzene 1277 mg, 3.49 rnmol) NaOt-

6(‘2\5’} L ¥ 6 (ool §38mE nya i L 828 LRhb; At (33

1 ng;r() daz @{1114015 iy VD Mdfi (12 4l rising(aGoopeiuncsidtBo33t dEheibed
title corrpound 030 red as a_ pale yellow

t Ol omPOB G050 anls LY BENRG s Tha3 37 (1 2 o) 2

0 P g TR 1By 3 i

descri bed((fommpocuodﬁ@%@l))SOS 32 (Exanple 28): LC Ms:

3797[ ?/I:]F]hg Htlle_l 35\}'3\1/5% OW 4W?§)sg)sr%ﬁr66%q90 %?‘A() érong%mpound
6 5@05 §1 (ﬂdﬂ)m% Q. @@-mﬁfbl_?zzﬂﬂd CF]3 gll}nL)zls%% aprocclitVo similar to
2 (h?i»t ﬂ@ﬁstﬁb@d @@DMPWM%O’{W&M]@%XL% $03 Bvio) } 1- (

15¢ néEf’rPe ey 4o Y eIy FyodpR i) o PeB- By B iide gl -

e( W@Hﬁﬂaﬁﬂﬂe(CompounBEl)t itlhe corr‘pound 37 was

prepared as a white solid (128 from conpound

0303- 37 Thy §tc gpmpauid Hnsps premr%ng@ e frgm pomgourn G206-
rQcedu

S”:*%ﬁ%lzﬁ'ﬁ‘ti’% W{%ﬁﬁﬁgééﬁﬁ@@%@g} %g@’é ﬁlg,UéhS‘ thiffo1PRSEBV[ 194 mg,

20080 1imé 1) ARCKI lﬂsﬂfg)&d DBGB M8 4 usiogp ornddB3 s{riikan ket

29) : 193- 200 M1l 1H NMVR

206 )éeng%g% for cgmppundy. P0G §1p162113(3 hip ébS(ltIO "GHLCHRETE T
HZ)1H ﬁMJRS (K)WISO ﬂ*j)s 1 ésﬁ% A1), 221@ (m]zﬁg 83"&)7J 267 ﬁQ 1), 4.25 ,
1H)I Wzm zH) 6143 (s.2HD), 688 (H-lzJ) 557 fﬂ:z;AIlﬂ?LEosan lH) 773 d,7=6.0

a IO (2-(tert-butyl am no)ethyl)-2-(6-
g]% Lﬁig[(gﬁ({%l_%ﬂ)dl oxol -5-ylthio)-1H i m dazo[ 4, 5- c] pyr
|d| n- 4-am ne (Conpound 40) A solution of conpound

0404-34 (250 ng, 0.47 mmol) in tert-butylamne (30 10
25 nL)EXoeaMPéxE 19: eltreaarﬂa@ncofﬂdﬁ pnrphienze{ dpd Sddigxel-¥xlhig)-1-(but-

Th so t he de wa rified b
oD i LR AR AR e AR DY |12
50/siép m&dzf(slﬂr@mae&ys[dqm%]w&a 5@1tnfoc)m(demt:th6x3tbehkﬁ) 1H-

conmpound 40 as a white solid (34 ng, 159 mp. 194 -
197 c L cisidaga2,Spqlpygidin- %mmmécemm 0582). 88 (s,

T, 308 Aot ol 6 8

30 1HfronBed@@poudd 0204 (OGN E2, 441idmol )/ 548o1fis-6-ibipbhenZo[dH (1 B]didxole
= Hz H) . EXAMPLE 33 repa ati f
2- ?%8‘? 8&6%%121]%01@;%%%@&@ 9 %@?4%@00 Cul (46 mg, 0.244
(i %ﬁﬂ%g%{d ﬁ%ﬂﬁh?@iwﬁl)g ik h{}h&i éro‘&]; PWiF lnmﬁ) ﬁﬂh@a
e 20( Conmpound 42) The'title conp oung 42 was prepared
as peoopdhirt einsibir |t<ojtl(awesngbedlfbwompmmddﬁﬁﬁfﬁﬂr(ﬂxmpﬁ 13% LCMS:
(252 ng, 0.47 mmol) in isopropylanm ne (30 nL) using a
procedure simlar to that described for conpound 40
(Exanple 32): mp. 170 - 172C. LCVS: 498 [Mm+1]'; 1H
NVR (DMSO-d6) 6 0.86 (d, J= 6.3 Hz, 6 H, 1.68 25 (s,
1H, 2.62 (m 1H), 2.74 (t, J= 6.6 Hz, 2H), 4.21 (t,
J=6.6 Hz, 2H), 6.04 (s, 2H), 6.36 (s, 2H), 6.67 (s,
1H), 6.82 (d, J= 6.0 Hz, 1H), 7.47 (s, 1H), 7.71(d, J=

N7 A R A1




To a solution of conmpound 32 (228 ng, 0.5 mmol) in

nmet hanol (9 nL) was added 3-pentanone (65 ng, 0.75
woneB)i157A ter the reaction was stirred for 30 PETIUS2008/056396

roomtenperature NaBH3CN (7425 ngy, 2 mmol) was added

St 85 Do LT DR BRSO 636 b sl - 004 62854

20@&6%@?&1%%%%3@81}@%639%% 1.2 (4, nAajed by adding

sat urat ed . Temxture was diluted with
waSéep (9100- (ﬁtBrombe@o{d]hlcﬂéwxwl ftyliicohiFbimoiderdidiec]pBaiin-4-

X.3 The vvas concentrated and purified by
pr%"'ﬁE)L(EOPBJOBPQXIQE(?G%z itle conpound 44 as a white
5soli d Tpk3RerBmpodid 020’61-132 Wlé]?regaré&Zs §yellﬂ/§)h(ﬁ?@8 rng674%)

[ Mt1]"; 1H NVR_( DMSO- d6) : (t
H) from empaynd §2¢§-22 25&]72mg,,ﬁ 15 mgyol) @dg'gFf(q@ m})ﬂsmgzl mpcedure

2 %laé&o?’%g{ %egc:gbea% %&B%lnéﬂ%)g 28 v{%?a\éﬁ'lg 12 '_]L)Cf\/lg) 6 [M+1]";
29 NMR (DMBO-dE) F6.00ds, 2H)=6.68 O, BiEL), AL6Hd, 1 BXANMRLEHIR6.98 (s,
Pre aration_of thla)mno)ethyl) 2-(6-

10/ Bachihol H] 747((d (g =Y -
10 grlnsﬁééﬂi(%%g %@E@%&B[&H%H&Q@Fﬂyﬁh@q Byt hglaﬁa{-isnéidazomﬁ-

a solatio
(150 nyg, Oc312yrtdmn}l4)arm1ne (edrhponold 226 nl) was added

??.uf?“ St At EEbE G B e 0 o (i EN - oD, but-

3-yh- 281 (5i0hg, (MBI rﬁ%BdDﬂxD%ﬂ @ d el %nﬁ%lﬂd%ﬁmﬂ@@l mL) and
155t| rred overni ght. THe reaction was term nated

ad @Phé}lziéﬂmk)awwtmm@m)m&nmyamﬂ Hier 261 vatnu i éle W@lsent was
il uted . ,w ﬁﬁ%r% ﬁ”%’%” ted

3 i ehEra bR EhondHS e AR REY (P

C OREIUH, &1, 2 cORicat 3OS 1) khé aom)mﬁrbwrpl&@n@toggw&thb hi€le product 22

title compound 46 (30 ng, 19% as a white solid +1%

1765 8 whtte sglid (§@wme, 368af wp] 154 ~ 113 IR QihsE Hdf 16 'H NMR

( =
2 480D A4y o S gl Py e D o g Ky . o
( (s, DHHD6.6O(3 LH{.0h.87(d 18, D=1521 Ha), FBS (7. 148, (51 (d, 1, J =5.4 Hz).
7.72(d, J = 6.0 Hz, 1 H. EXAMPLE 36: Preparation of
202 (6-i odobenzo[ d] [ 1, 3] di oxo1-5-yl t hi 0) - 1-  2-

”?})Mmii! [ i
o5 rCaTy 4Q§J%¥£)atﬂolﬁdf'1' ﬁﬁg%cygn o%]r(]@-YJdo%&géo‘tgﬁg‘ggﬁgxol -5
as ylathwi)q1ﬂ-b1mmlazo{4(54(‘]pygduﬂ:@%mhe (Compopod aa) 0404- 34

nrreth m ne al co sol ution
(50 i b 4 eﬁwow%%%&vaﬁ Breayief P A SR SRS i aRei 1y from
f%orﬁﬁ/ﬁiﬁﬁ%l% 30 |7273dhel mm é§~8415mg 115(5&11&4% 3-yn-1-ol
470 ; VR O d6) H) ,
25 30(& mgH).94my®l), DIAP(46] engHi2, ISznmol)4n 201116(116 (6mL)6m6 CH,Cl,

e, 1 G088 i 5y o B e 19
HZ m. %HIOI \Zﬁl g@Q&UMSMéQB@H US20884RFORER-3H EXAVRLEH), 2.92
. repara

2 (tzlﬂo 5265 Hek ARy b RERY Fthé B, 1. (00, 2H), 6.97 (s, 1H), 7.37 (d, 1H, J
(negpeniy 7ass ol hvigka ) 1 6940kt 3s €M1 7 FAHaMbo (s

30 2- GH)(4 Am no- 2- ( 2-i odo- 5- met hoxyphenyl t hi 0) - 1H-i m daz
o[4,5- 5c]pyridin-l-yl)ethyl)isoindoline-1, 3-dione
(Conpound 0302-50) The title conpound 0302-50 was
Pr $R8{ HPIaS2 1% LR df%-{?g’ﬂi%nf%en @[1“3Ir &i’&&@?-’gﬁﬂi?)‘i 1-(hex-
2-(2-Iodo-5-neth xyphenyl t IH1m azo
n- 5-yla/l1‘)i-tié-i(1®bnpb445}d]mnﬁn-zef)m(lﬁqﬂonmoundzg@ nmol ) ,

2- (2- bronoet hyl )i soi ndol i nel, 3-di one (478 ngy, 1.884
mmol ) and Cs2CO3 (694 ny, 2.135 mmol) in anhydrous 10
DMF (18 mL) using a procedure simlar to that

descri bed for conpound 0302-32 (Exanple 28): LCVMS: 572
[ M+1] .

%\lggrnatography on silica



Step 37b.

1- (2- Am noet hyl ) - 2-(2-i odo-5- et hoxyphenyl thio)-1Him
waelawsfiz7% c] pyri di n-4-am ne (Conpound 0303- 50RCTHE2008/056396

title conpound 0303-50 was 7prepared as a white solid.

N
m nr n-
g gt

[ Mell{70'mg, & 8l Biel), DIAD (332 mg, 1.643 mmol) in toluene (5 mL) and

0 L RR DT R IREY BRECH G Pt o SRS RERRST O P

520 mmplé h9): compound (8§01 §HQ{H€1R30DMS@Sd6§18W4t(ﬁ1 api)l d78 (m,
(4 289% fromco ound 0303-50 (140 ny,
R A om%maﬁy&b”?x@g T T 902 iy o BT, 250

8 In
g PR F 3RO R o B LESET U5 0 78 (O 17128 Mgk 54 s
C. 2H();Msze5@2n[1)\/|+1] ': 1F1 NMR (DMSO-d6) 6 0.76 (s, 9
, 2.15 (s, 2H), 2.74 (t, 2H, J = 6.3 Hz), 3.58 (s,
3H), 42225(t 2H, J = 6.3 Hz), 6.30 (d, 1H J = 2.4
Hz .
10 ’x@vﬁ& hi %2 %@aara@@es fgld(inﬁyzg%"&n )}2 r? 30&%z0[%w&0901 -5-
38: Prepar at i qgithid)- H{-(iﬁadazom;s}ehwm{dﬁ} -4-amine (Compound 25)
1, 3] dj -5-ylthig)-1-(3- . . .
(G sopr b8 %ﬁ(’f{fw P23 35 Diibried anzaiyia sglid 00 me, 25%) from
pyebﬁb&rﬁ-@% 6%0‘@9%%51}1})13@53@813&@ 1$6mm01) hex-5-yn-1-ol
- (4- Am no- 2- rorm enzo diroxo
- y(3ing) 0.946 mmocﬂ)aﬂiAM451 mg PphBrieioh-in tq}zue)q@r(é mlL) and CH,Cl,
te .(Co d 0402- i, Xt f d
15 5 Eb3YE (SRPRURRL R 1 oy bR gBRERR LEhmot 19,
(3ﬁ2 mys8 2.185 ompt )isangl Ba2003'H RMR (DMSD-33 3D Jmi IH), 1.77
was St

2008/ aﬂbilﬁﬁ@ﬂﬂwbééitosféabﬁ 2gHak 483 (€2Hod =7 hHzpHO (s, 2H),
t
purl %@‘81‘%@3‘7?2 %n%grﬁ/??}a g’?gﬁ Sythgzirs'l ﬁ%ggH\gg%”HZ)’ 856 (d,
( methy F&1eHeh16ri5de, VH)met hanol at 100:1) to yield the
title conpound 0402-51 as a white solid (340 ng, 53%:
2OLCIVS 465 [Mr1] '; 11-1 NMR (DVMBO-d6) 6 1.92 (m 5H),

WMPL%3 JngQra?m'ﬁZ&f ﬁ) G- %Km%t% gzz 2{ddods- ﬁfe.tlgoox%f{)g,éﬁ}gtl_lll,io)-lH-
J = 6.0 Hz), 711181621(03[4 Sldﬂ)yrldlﬂﬂ-y()tjutahlemtﬂile:(@ni‘pdim)d 26)

St ep 38b. . .
3 Do 8304 RSB RBAP{oL of e sgy it Fidpols 5
Im dazo[ 4 ¢pyriel iy abfhdcdonypblRd 0p@s2dy ol ( Conpound
0403-51) A suspension of conmpound 0402-51 (340
25 0 73 nihsititlej qenpeorsd ()2205@6 W\msrewedna@abwwdlld (Rg%@g 55%)

Gt ForiSnd 2DRE 5.5k Ritsony o diladier- BV it R A g
t | nlrfo 15, ORPAUPREIN O A DFafek 78562 0WSihRoB OCUI 66 264 omj m&wﬁand

LCVE: 423 Mt1]'; 1FINVR (DMSO-d6) 6 1.78 (m 2H),
O(t-rﬁu rng43§4m1(npl) ip pphyylreus7D F|.ﬁ§§ mly), B progq:iurgmrmlar

- B Qe o idionhs 39 il A8 ol

30 = Gtdp 13h) 2-(296i@p-mdhoxyphenylthio)-1H-imidazo[4,5- c]pyrldln 4-amine
3-(4-Amn 2-(6 %%) nzo[d][l 3] di oxol-5-ylthio)-1H
i m dazo[ 4 @mm%gp 0) - y1) propyl nethanesul f onat e
(0404-19.L)i¢f BOR QAR o VaLhdpid ag)a 9@1‘?0\9.5@ d T(ﬁ‘@@?ng 53%)
di ssol ved 1 n hot anhydrous di oxane )
sotfnom amwasd @a%éd (443 P, (IIB&nninQAba@d Tl"eéat(@dlhb/lusimgl‘dﬁtr@cedure

b0 Y orfa ol Bambo U dRAB ROt B Toovp: o oy

by col um chromat ography on silica gel (CH2Cl12/ MeOH =
50/1) to give the title conpound 0404-51 as a white
solid (143 g, 50%: LCMS: 501 [ M+l]'. Step 38d.

2- (6-Bromobenzo[d] [ 1, 3] di oxol-5-ylthio)-1-(3-(isopropy
| am no) propyl)- 1H i m dazo[ 4, 5-c] pyridi n-4-am ne

1w



25A sol ution of conpound 0404-51 (113 ng, 0.225 mol)
in isopropylamne (5 nL) was stirred at 60 Cfor 1 h

WO p008/1pF7e¢ssur e vessel . The sol vent was r enovedPErRtiS1008056396
crude was purified by colum chromatography on silica

31 S TRANEOZ] 74 o4 o BB S g ot a8 4

LCVE; J4€g47 M+1] '; 11-1 NVR (DMBO-d6) 6 1.05 (m 6 H),
191(m 302.67 (t, 2H, J = 7.2 Hz), 2.89 (m
tep423274((ﬂ -ArRiFp-23(2=i070 5 - m@f}loxsﬁﬂl@@ylﬂsO) Pilpimidezald, J-s]pyridin-

231 ylg%égilei@mgoun . d 1H \Jm_ .7 Hz), 7.37 (s,

52008/ l&ﬁﬂﬂtﬂ%ﬂ doasd @M@@(l&@ RXAMRLENM3D), 4-bromobutanenitrile

Pre aration

9 m@éﬁé @[rmlp L3¢ 308 15-064 mme))- in QMF (5 mL) was stirred at
( ! %? e %’ﬁfi ﬂ"%@ﬁ%&@@ eééﬁgge{%c%zr%%v? DMPYAY flieck A% by

3 6élluﬁ<ﬁlil dhﬁorﬁaté@r-aph)ﬂ@tbﬁhZ@ﬁd](CﬂzeltheﬁHh{ 50/ |1) zktht}leIil.b'k pre-
m dazo ridin propyl agetate

04@2%[250 ﬁﬂé%qf{f %C%?ﬁaﬁﬁé a@&@éntszou%\@op%plalr%@) e pa146 ~

whirtgo +5
O I %@I%gi lglr%% ]?g ]3 [ o =5-yl thi (L)B)qp%li azo? glm 2H),
c] |335|9| (elid) 4. 2ar(rn aH, Q@drﬁaHu};@ 0206183)J £ SGCHzDgé 48 (R28I), 6.69 (dd,

CoaBeh (780 366 any Hh IoNEO ik L) i o

procedure 10simlar to that described for conpound
0402-51 (Exanple 38). Step 39b.
3- EXAMIPAE 24: (Ibfep@mmmmfd[-@]-2{!!!1@]-2}(6310011116'0&3}120[ﬂ] b3 1diexiol-5-

15 0 SRR rRim bR PutighA R i Phe (CREBRIE 2D o

as a Vﬂfhettﬂle&@hip@uﬁ(QQ@Wﬁgpre@&%i ab ﬁ%@hﬁdeQ4§)ﬁrg524%) from
(310 ng, 0.605 mml) and K2CO3 (100 n% 0.727 mmol) in
15 cBpPd 200322 $hgrga 0 4 b ewael), é‘ bropobytangmgtrilp gl mg, 0.616

SRR L AP AA S AT, B e

2Hyhat de2Abéd for 2bnpdurrl T @E xkimple 2B) 6. §.11402H 490°C= L«CMS 432
Hz . 6.0 v 2 6. 33 2 6 1
20 (g MTEI] 3 i\ﬁ\éRd% Qg%gm%j{)%% (7(125%] Fhi,lezj £25 (1, 2H, J
5 Z Z Z
3 (A% Smpdgggﬁzzﬁ)d? 79 Sy aPoxo1 S iy TEl 0 ¢
m dIHZo’/[ZB 6L IHQJ e]yHedi n-1 -yl ) pr opyl met hanesul f onat e
( Conpound 0404-52) The title conpound 0404-52 was
prepared as a white solid (181 g, 62% from conpound
04 @3 AV PIADPs:"Bhe Qra'i?o% dﬂ@%ﬁamﬁﬁ-ﬁ(({ i&l%b@fﬁzo[&][ﬁ@ﬁhoxol 5-
mml ) and MsCl (91 usin procedure
25 si yithig-1ibimidaro [éﬁﬁsdpybém-hyﬂ)b@mmume %Zmnpmnd 28)
08 (HHe 3R compalf 28 ¥ bifiyled 55 5 AMENEHjE (A (RY irom
ZH)Jomﬁoﬁ-’rﬁl 0296- 320‘I|)30 nﬁg 6713(7$mm61f)!)4 bﬁmﬁ’o%u(aﬁemi!rﬂe (¥ mg50 655
Hz) é = 5.7 Hz). Step 39d.
2- (Isncrlb Qz@[“d]f{l& 03]4%. ras@@h) 153%}‘1415 6 é)mla) LSBIY(4 Isféﬁ?délﬁ%/fl‘lmﬂar
amtJ‘fE)aP&egE’%%%d ﬁ Al (%x&llﬁ%rzgg'rﬂ $8FL8) o LCMS: 480

e conpou WS prepared as a

30 whu[Mel;sorH NMMDMSO&Z% 206 ¢ 31), doﬁm(wm 16402453, 43180, 2H, J

oF 50l o 20 70 bl DusabiFoh Trof S ebfpbiht. 8. 7.77 (@

( ExETpLe SB)), 88N, 2"}@)513 oi%é ﬁ) LOVS: 512 [Mr1] ' 1H
I\/R(DNSOd63609 1.81 (m 2H), 2.55 (m

2H), 2.73 (m 1H), 424(t 2H J = 6.3 Hz), 6.05 (s,

2H), 6.38 (s, 2H), 6.65 (s, 1H), 6.84 (d, 1H J = 5.4
Hz), 7.48 (s, 1H), 7.72(d, 1H, J = 5.7 Hz). WO

2008/ 115719PCT/ US2008/ 056396 89 EXAMPLE 40:
Preparation of 2-(2-brono-5-nmethoxyphenylthio)-1-(3-

(i sopropyl am no) propyl) - 1Hi m dazo[ 4, 5-c] pyri di n- 4- am
ne (Conmpound 53) 5Step 40a.

2- (2 Brorm 5 rret hoxyphenylth| o) 1 (4 rret hoxybenzyl) 1H

AN ™\



A m xture of conpound 0204 (1.549 g, 5.41 nol),
1- brono- 2-i odo-4- net hoxybenzene (Conpound 0104- 13)

W@ 2008415719 8. 115 nol ), neocuproi ne hydrate (113P@IS2008/056396
.541 mmol ), Cul (103 ng, 09541 mmol) and NaOt-Bu (519

0
%F%lﬁzm baraion Sy irer- P g coral . lakeRor-s-
ﬁmjtqmmmﬁo[a@ é’]%?hdﬂ@? ﬂﬁm@.@nﬂmwcommn\i m

and thée crude purified col'um chr omat ogr aphy on
si | i calhyditle(corpound %@/HS atepmd/aa)a light yrllow sohid (68 mige37%) from

con”gound d.%%gtlgp(lggglg B 4(17W9nm&5 Sd brfo%l'no%gntgﬁen?t?ﬂ@(mb mg, 0.616

5 2 ﬁﬁmay @HES; (MEA7HAX IREEMbDI iR DMFH 6 Pﬁlg@m@% pRocdpe difilar to
i n-4-amne 15 Con'pound 0206-53) Conpound 0205- 53

( 1tley deperiBedsBr gampyungad dixesplasd: mnp-TIRA ~ 135 rﬁ_)LCé\ﬁ& 446

[ f V4l

i ERE: 2R IO S e R Lot g b (PO ER00S 8. 421 ¢
Na BaOB = 6ThHzY, 65071 (k) 219), 688({5 @H)a6.69 (® 1 H).0d Be@d, eﬁl by 7.5 Hz),
filtration and further purified by colum
chr ofdt-dgbaptly (‘éml%ﬂl |@§P&é| (CH2C12/ MeOH at 2030/ 1)

1oto give the title conpound 0206-53 as a yellow solid
(1.105 g, 88%: LCMS: 351 [M+1]'; 11-1 NWR (DMSO d6) 6
3. EXAMPLEIT: Brepsration @) (4-aimh®-2-66-ictldpenzo] F1,8ioxol-5-

iR s S fiago g, SsehpyEdinst R RHBRVICETS (ompengd W), of
4, 5- ciRMtieoRrpoudd 2@%@%&8%@%@5 vHiEQBRE Wrtn P A0k2 ﬁ@m

25Thet|tle conpound was prepared as a |i ght
y ecompowsl 1266¢37862 myg, 059%mihelym br@nﬁm@m@n@m@e 6% mg, 0.590

1.10 br o ate 855 .
15 P COh b B Vg A s Tt e (Be smiler
m-)o thgt df@c@berairf@ﬁadﬂpcﬁlnalzr@(mample Whah. pzlqsg ri 9@ dCf DCMS: 494
und, 0402- 511\5 38): LCOMS: 451 M+11
%];@NMR(D SOd6)8158(rn 2H), 1.80 (m, 2H), 2.53 (m, 2H), 4.33 (t,

3 2 y l1t-hi;Q) of
gﬁ- c] pyr g? % Ob@%‘%r‘opggg tﬁ? P? %’fpl%r{d 70% -’53§j@€she

t| 7176 (dorpaund.204038.53 (asl) preplagetHns a white solid

(560 ngy, 82% from conpound 0402-53 (750 ny, 1.66

20mmol) and K2008 (276 ng, 1.99 nmol) in MeOH (13 ni)

US g0\ A PRTEOSE A eBas il 1169 arh iRk -56 p(ﬁﬂ)b@ﬂioéd][l 3]dioxol-

conmpound 0403-51" WO 2008/ 115719P US2008/ 056396 90

( Efayithie)- B)imid:2oBt,5-4D Py filintd-amind (CoivPoWiVEL)- d6) 6

1. Ezt:}ep(i;ﬂ%é'@’(ﬂ%ﬁiﬁef(ﬂqﬂ%gen%o@}u(i@ﬁo 5. ghi(%glﬁti’ﬁﬁg%_lz’om,s-
= 3.0 Hz) ¢ R«Hith- (g,l)e%zﬁ)lsoﬁldéﬁné M3-Bbhlo (C (S%n%uﬁ&i 03(1#32)1

= 9 0 Hz
25 (4 Aﬁqrnzjmzfe@ﬁcmﬁmmﬂ@mﬁ’étﬂieﬂméﬂwhmhi)og(aﬂ| i dazo

(OBr &R%fé?fioglglf lyi 211?; trfqg’tg o L %@ﬁgogé%ﬂmg 2.1

pr ﬁﬁﬂdﬂ?(ﬁ @dhyarooh DNEF $OhiLg v&(a@ Qfrred at451)%: tbr O Em@u[tdl mixture
0403-53 (560 ny, 1.368 mmol g NEt 3 (415 nm,
miiay capled igsoeny tompergire andBhcrgdoihe fugaﬁ%gvaé er:famf@a@. pader high

?IExméé e%%%@g@ﬁgﬁ&%?ﬁ? ’&E%?arfg% @gﬁ% g/(ﬂ f&u?}?ﬁ%%ﬂ%%d by column

30 2- ¢RroBracuppaihyroet sildoaygeh @0 A1HMzOH=10841) its pravaythatitle ogrppound

r 053@3 é%l) 'é'%g]a%g ys%omghdpgé%s’eg%@ Iaévbﬂgt ?%@%Tﬁh qéhNMR (300
My MEB2BMK 00 §aMRoNG G404 358 (B899 (DK, P @%%ﬂm lod (% 2H),

i sopropyl amine (20 nL) ‘using a 15 p ocedur e’ si

t h&t38desdhi b4l (§,.dH)corpaliddl, 3+ ( Exlapp). © B8)H), Mad. (d;LEIS, J=6.0
- %1227&34_ . 450 [M+1] '; 1H NWR (DMSO-d6) 6 0.89

(d %6 H> =84 Hz), 1.51 (s, 1H), 1.74 (m 2H), 2.38

(t, 2H, J = 6.9 Hz), 2.55 (m 1H), 3.60 (s, 3H), 4.24

(t, 2H, J =7.2 Hz), 6.33 (d, 1H J = 2.4 Hz), 6.46

(s, 2H), 6.84 (m 2H), 7.60 (d, 1H, J = 8.7 Hz),

7.72(d, 1H, J = 5.4 Hz). 20 EXAMPLE 41: Preparation of

2- (2-1 odo- 5- et hoxyphenyl t hi o) - 1- ( 3-

A = . L Y L A



The title conpound 0205-54 was prepared as a brown

solid (734 ng, 55% from conpound 0204 (1 g, 3.5
wWoreB)15719 2- Di i odo- 4- met hoxybenzene (Conmpound BADUS2RY/056396

(1.5 g, 4.2 nnDI) neocupr 8 ne hydrate (73 ng, 0.35

Stdp 24P by G (S anb 2 g oseh 5 BRielHe

Si 'fﬂﬂd@ﬁo[h% é]pﬁﬁdlﬁﬂS&ﬁﬂn@%éoﬁl buriiogpyound 0205- 53
(Exanpl e Step 41b.

2- ( 2- lAcmgct@e mét:@mwtptdeﬁmzt% (é)g, 855 inmnala 204 X, B4+t A 28ig, 85.5

o) B AT RO bR BERBH (5L wasfirsd 450G Sop e sold

502085 Bdnoad tyrfaRati@fardsh@ fitehd @us Gathed V\(lﬂla;rlﬂmTO@ﬁ]% x 2), dried
fromco ound 0205-54 (443 ng, 0.85 mmol

mLyPversVagOa, fftcsrdtndrevaporaicd 49 stve thaatle Wé 8d ap érwhlte solid

N BENe ﬁb? B, B TELESf 450 B AN Hop w2 pwiso-

1Hd6}B F4@(s’32H;)2 8011; ZH (Id: 6.5H7), 41611, 82H JH26 6 )03 s; 2H), 6.29
E - Ami no- 2- q - et hoz&}gheny rlfb H-im dazo[ 4
e 2By 660 b1 5. )%@yﬂHaJ:e@ zk EoRsoURY: 648£d.543, 1 = 5.7 Hz).
loThe title conpound 0402-54 was prepared as a |ight
yellow solid (531 ng, 53% from conpound 0206-54 (800
ngy EXAMPLER9:) Brepatatiomogdr2e@ybr oncoteat e d{ [3 Bbdib8olrdyyltBio)-a -(2-

I d Cs2 1. 4 1Y) i 36.. )
umsTFnz:; gn proc egds(&’(egfﬁ‘i’ g}O)ﬂ&YEHﬁ'?IH@I&FH%] pE"B'rd“r‘Thzam“‘e
conmpound 0402+ (@]m{p@ﬁﬂa'gby 38): LCVS: 499 [M+l]'. Step
41d.

3- Stepfian 3-(2-(¢- 2\hind -6 bretedsygohdlhls B Idivixe)-5 Hthiay: ddrofdazo[4,5-

, 5- d d 0403-5
T Rt S B R e AR
( 412 Mhe tﬁﬁ"@onﬁfoﬁﬁﬂ 031112!33)31%5 %9&6545 G pait y@l]ow %OQ@@UO mg,
mmol ) and K208 K200s mol)

(85@ “orifrpryeqmppuad 9oee &?E @Brﬁ ﬂxmqi) t2r@tbra@§@thybéemd0hne
St 18@?}?@&’1“6’1 P90 b F eIRI S 3975 LB IMAR id Miblirous DME
3- (3% ) nmn@a@?odedd@-sﬁnﬂ]?ttﬂ tha% ﬁéﬁéﬁbfc} fmlrobym@d)hndrﬂ&ﬂ)azg[ 4
5-¢ ridin201 ro met hane onat e (Conpoun
20 04@)@]‘%16 8): W% %3%él\£§|}pound 0433r 53 was |(or eggrgd as

12
S BUEDLC 3 600 T e AR P (4
( 156idagg[4.5-FpBidme-dmins i Ogmpoyprdd®3®ded3e sinmilar to that
([:i(;_‘/lig:-]r lTBle ! g(%mﬁg odﬁ'bg 3%4v9214§_p?g'pa eE(f( a?srg)]gl)a?e yeq ow 50%499 mg, 91%)

2- t
o TR ) i e oS O

opy
25 Thempoly meCHdﬁha anLMn b2 pdo @ding® raosditessimdir td that

mar st RsarBRi ERTRE el 7 g™ T dfr e

si Sitdpaoct Q—(Glﬁﬁbmdﬁéﬁb[d}ﬁ(ﬁ]ﬂ@&op Bisnd (El(né@eampdrmno)ethyl)
CMB: 498 30[ M+1]; 1F1 NWVR (DVSO-d6) 6 0.91 (d,

38
H, )llﬁ-lngdzgzo[;ﬁ§ -clpyrg-fremingfCompoygd 68) 2H, J = 5. 7 Hz)

559 0 ffffiog Bt Oinkngibloa 5% e, 081w il to m

30 Ji was 3ddedhivaldldelryd® (63 hig) 0.766 8bndlyl A fldr themixtére vdsiz)irred for 30
TS 260, VD 20061 136 LLGRCT! L2008 09639 82 1 o
2- Ih&qu engliddd for F@igxA ]30§n1}’1| TH Rhoton(as terrmnated adding
(neopentyl am no) propyl) - 1H i m dazo[ 4, 5-c] pyri di n- n‘?’

ne s{tOahpEidNadCO6§ 1 0Snbpamtbthe resulting rmxture was diluted w1th water (100

I%I- Sxﬁ_r)gégg\?% chg(g wgtlg5 dlcﬁﬁo?gr?lg %OILG 35[01 2?)] ‘Hleo Somn 1b1necY Iortggmc ayer was
5c¢] pyridin-1|-yl)propyl)isoindoline-1, 3-di one (Conpound
0302- 56) The title conmpound 0302-56 was prepared

as a pale yellow solid (410 nmg, 57% from conpound

2- (6-1o0dobenzo[d][1, 3] di oxol-5-ylthio)-1H i m dazo[ 4, 5-

c] pyridi n4-am ne (Conmpound 0206-3) (500 ng, 1.2 mmol),



Step 42b.

1- (3- Am nopropyl)-2-(6-iodobenzo[d][1, 3]di oxol-5-ylthi
W@2008#1571%i m dazo[ 4, 5-c] pyri di n-4-am ne ( ConpoRETUS2008/056396

0303- 56) The title comsound 0303-56 was pr epar ed

| | ] lid f
0360 BB el IFEHe DresHURNBI i K PO BR6. R cuhe gl
MMebehp bﬁhd@jze@a&wﬁl?e Q1ilepo apd2 69 (016 ohy7 E@IL@M@ 478

rocedur simlar to that described for conpound

03®M+3}2 I(EM@)) +de L0 U813, £69), 7.1k 11H), 2.28 &+, ébl)AZZ% (t, 2H,

%%?%E %40&% %lgfgzéoél s o 29‘3'633%6 2R 6IOREM Y k.83 (.

5(Cqmpspucrmh B6), 7.34 sTm) vi7ol(e, xenposndiH6 was prepared
as a white solid (110 ng, 379% from conpound 0303-56
(257 nmg, 0.55 mol) and pival al dehyde (60 ng, 0.70

CoRPUNEL R RRBRAI T (oo BilIPSIOES iy Rlo-
540 [ M+1]" 1F611M‘Iﬁn()ﬂ>hﬁﬁ(d&)1yl)61}0-1@ﬁiﬂ(z6[4 9c}p)yr1dlnl_|)261mlne

(m 2 H, 2.14 (s, 2 H, 2.43 (t, J = 6.9
4.23 (t, J = #Commpund’3d) 6 04 (s, 2 H), 6.36 (S, 2

10 T) . Tﬁg’ t1{l§ J;p(l)_@nd L \g% Agzrgpare]d H§S aﬁwglté_goh 2%8 § 2@%) f3m
Pr epmpeundd'i ©f1 4,-103 et ) ph'atajdehyrdm@)(m D @y;mmm) @6d NaBH;CN

LS P G R hero e prorsduan wiileg 8 tBet epgibedfoy spmpound 33
ampPent e mppung. 8)- 207 °C LBMS 142 [Mﬂ?@ﬂ@@l@l@@)M@@ ds) 6 0.77
prepared as a white solid nmg, 37% from conpound

3- (49dM h60Zs,(16D)i bd&bﬁeﬁﬂd{lﬂ’f{ t, Zldl ﬁ)ileSs §L8 f, )1, 1154 Ho),

573 BIRRL 4 35 SRR T PR DSR0ER, 77

rrg(dQ}BZ&gmmz? intertbutylamne (20 nlL) using a
procedure simlar to that described for conpound 51
(Exanple 38): mp. 224 - 227 C. LCVB: 526 [M+1] '; 1H

N - o5 X . ,
[t EXEPPICRY (BB bRepaPadin of2-(didgSperaofbiyy iy s-
( s ylthidhd1-(26madpdmylamind)etiylSBH{imiddzolH),5-cfpydalindl-amine
6.0z, 1, 7.48 (s, 1H), 7.72(d, J =60 H, 1H.
20 pxpgopmpound 38 epar at i on of 2- (6-i odobenzo [d]
[15% (B.X@ AaRlihfb Q- 1&d§b%nzo[d][_l,3]dioxol-5-ylthio)-1H-irnidazo[4,5-
(pen n 3- y am no) propyl dazo
[ 4, 5- c] pyrd]pymdid-layhiatiey] bO(t@ortHompauGD)402-34)  To a
| ut f
io(g A PO RP R 020d 0B ) 128 3o diomoghylectat
61 @Hngg . @@zlﬁhﬂ)lﬁmg]@mogi (zmzﬂmgm NEmfeP RN (10 rnL) was
3-56 150 nmol ) i n nethanol” (6 nL
25 ad afe@e@atﬁénﬁafnggé 1(339“ wgs c\@peRtadnpidyr vaatiperandit qlf@éldue was

b5 e sl R ENRL A S B et Bt panot

andoo: mytonyleqtiuneeumgorﬁﬁduﬁlﬂ@doi% a®¥ &hite GbLid (1‘8isang 50. 4%)
reacti on was te;mnate sat ur at ed

dd
OV Mt 6 wew& qQM@@ b R Ste T 236 (o2 A ),
EQH a::\(% %{%I/é\guci]o%g% trat d aﬁ u(%S%h)rrg 6§§§)ngTﬂ§EgtlH 1=6.0

30 gi ¥2),thR (sl tHE 7CZirmpHﬂpU:66 OaHz)a white solid (34 ng,

(Zg%ﬁ%g' %14&@?1 %d6(1§d0 [dﬁiggg/{qﬂé ﬂlﬂi)]ilo_') IQIHTVZ‘R@‘W?[“'
1H, 2 430]%§nd1r] 1 Fﬁl%ﬁanW(Cognﬂ@und@46§'3 j. J =6.9 H,

2 H, , 6.64 (S, 1H,
6 83 @dgus;jenswﬁ of cetnpoundH)40273449 80 sg, 0. 36|)rnm61)712Me¢])H B mL) was

nggéqi gﬁ@W LE p dt{nggg f?é(? );:3 ?‘Fﬁ lglj-_Tf_e (n%l_xture was diluted

25| sopr opoxyet hyl ) - 1H—| m dazo[ 4, 5- c] pyri di n-4-am ne

( Conpound 61) A sol ution of

2- (6-bronobenzo[d] [ 1, 3] di ox0ol-5-yl thio)-1Him dazo[4,5
- c]pyridin-4-amne (conpound 0206-22) (500 ng, 1.37
rmol) PPhS (718 ny, 2 74 rmol) 2-1 sopropoxyet hanol

NN~



The title conpound 62 was prepared as a white solid
(100 ng, 28% from conpound

W@2(08A1Ttobenzo[ d] [ 1, 3] di oxol-5-yl thi o) - 1H i m RERUIFO56396
c] pyr| di n-4- am ne (Conpoumse2 0206-3) (300 ny, 0.727

S s e yis s pronadihs hispmrar 0AD 4 spapvhite
MUsolfd EB0MDL) %)nL@pisu G511 L QR CORISELd{)ls 5.6k, 21),

using a procedure simlar to at descri bed

cthidL(h@PBi Bk EnpleOus) 2H = p.7 HO56.05 20 ZHE. 6. lKZ(VSZH)ﬂ,@%9 (s,

S 9B G P Mgt 2 oty 15704, )
5J sug) §0c|"|2)(4 -AmB9-1- €6 1036')%25[(9@ gﬂhoxélkb-ayltﬂlog-z Hcﬂhndéédm 5-

7.52 @ = 7.5 Hz),
8 4h>yp§m km})ethzbmi a{l@ul qméate (@mmnmé 0464-38} epar at i on

"sopr SBAFRR TS MARERER AR et g

( Cdivpannd raht). m‘ﬁhmnbn t;dae ceslap @M’ (BdndmsS thee padtediwath NEt;
a white solid (2 29 from conpoun

2- (& mg 4 st é‘ﬁWP sy @ﬁmlﬁpaé%%%msl dppypixigre was
4
10 n- %&'Mae& g@%@ &2&@?@% %1;%%%% & hg%n]%ﬂ azgalnggm FCng@veOH
rmBI 5)0/ Brid pivAle thd@de ngmpdmﬁﬂow4)a5|amhltd sobid €13 5g,iM8)3%):

deggﬁ%%%f[g{:‘lﬂgl ﬁ@g@“gﬁ’o@gg@& % 1 3Hjit0é‘-5 Hz),
o 3035 i, i O a8 99
Hz H2),3.450(s( §51),3H3,(d4185) 6,6 128, J = 4.5 Hz), 6.39 (m

15 3'_|)Steﬂ_i§(ﬁiz éf'@wlg%zoﬂd;r %]dt%t)‘@péthmgg B ey Snfid)cthyD-1H-

PF epar at i afmi@fzo[4,5-c]pyridin-4-amine (Cornpound 34)
4- (4-am no- 2- (6-i odobenzol d] [|
yiin & AT of GerpppundS 0T Bl ¢ mg109ﬂ§ Bueelhaddiacthylpropan- 1

IR loride 3B o 85 Mingh 4nd K,0Q3 (1318 & 9. 54 menal) in

[ daozlmefnél(% ﬁdlpyzvasdi/emted a’yﬂg ‘bllfcﬁridﬁlﬂfb s(oﬁftlﬁpwumfbnﬂﬁiea a?ﬂibhe crude
V\D 2008 719PCT/ US2008 056396 95 A Xxture o
2- S P%éﬁg bz 61 Bp £ e s Y501wkl<rﬁ %91(%% i [4051) and
F?ﬂ[dw%g{bﬁé Tﬁ’ﬂ@ﬁ) r&ﬁggﬁ ?gﬁgge%g?oﬁﬁd 6200, {Jae gguéw? lid (25 mg,
Cs 26%8: 1(12>6$B931g 200’8 25CM%D 526 [M+ID]\/F H Nl\ﬂﬂKXDW-slt)l &(B éﬂ (s, 9 H),

a8 GolPluads bRl 1T o 2601 B CRAbALE g1 ab Ry 6104

si bHga 9ets, (AREBE @NeHE Blsarded /) #8lhan oY 48(s, 100 A)7Ho1H, J =
yi eI d the tlltq?ae conpou)rid 05(02 66 as g@i)\/\hlte(sop{?d 1(H
25my5-7688% : LCVB: 527 [M+1l]'. Step 48b.
4- (4- Am no- 2- (6-i odobenzo[ d] [1, 3] di ox0l-5-ylthio)-1Hi
m dazo[ 4, 5- c]pyridin-I-yl)butanam de (Conmpound 66)
10@9@91\711111515 SB0E-epor Atibh (1 7-10 d3AB3-ATHR )} o e o ] H$A 10 Eh-6-
amoni a 1 n et hanol {400/ W and the mxture
vvaQ’ltbt‘h)Tlr@dnﬁ?P%y]@mlho)ﬁthé@a Hdmidaye [bysimirihin-4-amine
aporat ed under reduced pressure and the
@@“?0%32 rified by columm chromatography on
30 SI Stepa3]gelz (Qﬂmﬂd@? Betikydrobanzo|dgl 1/4]diekmadiglthia)-140:migthéxybenzyl)-

EEL O I L
( DNBOﬁ@tlt@ c%n%%uﬁcﬁ)%%"% W4s gr@pgtted ad lal"’olro:lmrs011t1?(2 ijz% 38%) from

4.17
6. Gempsundl(}ﬂp4 (6 g8110 @ mrn(ﬂl);l)6 7- Dllzao-QsS dlhyﬂrobéfnmﬁ)]([é 4]d10x1ne

N I L

yl thi o)-1Hi m dazo[ 4, 5-c] pyri di n-1-yl ) pent anam de
(Conpound 68) Step 49a. Methyl 5 -(4-am no-2-(6-i0 dob
enzo [d] [1,3] dioxol-5 -ylthio)-1H m dazo [4,5
-c]pyridin-l-yl)p entano ate (Conpound 0502-68) The
title conpound 0502-68 was prepared as a white solid



The title conpound 68 was prepared as a white solid

(38 ng, 30% from conmpound 0502-68 (131 ny, O0.249
wore@B)i1Emd 10 nL anmoni a in methanol (40%  WOPCT/US2008/056396

2008/ 115719PCT/ U82008/ 056386 96 WW using a procedure

Conma) s ORhT3 5030 T amgh o STRGENS NP ML) usipg
A xﬁdf%@sgﬁ)ar)@o ﬁraf"dfes(:ﬁbedzﬂd} corﬁp&%d((]@()S &U)(Ex@rngl% 1(7§ ' LCMS:

2H)547[M+5121+ (‘5 NOH (DMS@edﬁo ms @r()s, 316) 8419((d1 4y, 5. 419& BHY, 6.68 (s,

}H)é%ﬁm;%é@ g,%ré,ra Pig 2B 1 5Tt Bod e 1,324 Dho),

5 6- ¢45agi aﬁﬂ(@r pdpbenzalaR[42, @1 H0XD16 B, 1H).
yIthlo i mdazo[ 4, 5-c] pyridi n-1-yl)hexanam de
2%@ylodn-23- @bgdro Iﬁy[b][l 4]dioxin-6-ylthio)-1H-imidazo[4,5-

o %yﬁlazofz@ KIS hevanoat o (Comound

0502- 7Tk tffl&e:otnpbhmd OZI]‘GPEIJst Pepatred @s u\@sllqw sglar @b @RV8&%) from
white SO|Id% rom.conp

2- COMPRHEER2 ol /d P 21% 4 ramemaﬁshvpkvmi ) T%@Wfé{ng a5

10 ﬁ%@?’c{c’e&*ﬁr@ S]h il a"i‘% ﬂ% &%@ﬂp ?lexa %gtﬁ%oz? [,%) (gg?m%l.egﬂ) LCMS:
nmély [M&fC&WRQDNgSO B6)16 4B (th, 414), BIFE (ﬁlH{Jﬂj 69stilng7.20 (s,

0580 5 s LhE 20 T %Wétthg%gﬁ%&r PR g (cggpound

6- Sfep Ticne- él(i @xmﬁaszb@/%e& alh%h@b@mg%gr %Y]'did?;h@)s glﬂﬁkd) 1H-

m dazo[ 4, 5- c] pyridi n- exanam de

Thémidaza[4.Sednpadind ﬂmethvdhsmn@cﬁmpeld% és)na(GMmmO@mé @B%m)

15 ot ) Hiic oo SR BT RUTRRaRE R € b oyt g oo

pr es@pourRl 60613701 . 5g03 Shﬁhold esc(mtmﬁoét@yl)lmﬁmuﬁdl 3-dione (1.34
0502- 66 (Exanpl e 48) 0@9 194 - 198 LCVS: 526

[ Mg1§.3 mmalry cw@s(m@ mgng) mw&ﬁp mL)asingy prppgdure

- Ty ikl Wby Rty gttt oo o1

6. 8 NMR (DIMSO d%)5392+(lz)2H T: 1‘97Ha) 4n+6)(m JAMB 4(48, (1, DH), J =4.8
257, . Preparati

20 % Fid et 00 54061 Bo BN A6 10 M7 dxdae g 169 T, 1=

yl tshnqg) IHim gjﬁéo[ 4,5-c] pyridin-1-yl)ethyl)acetam de
( Conpound 7£ Compound 32 (200 ng, 0.44 muol) and

NEsaep(.ucu 1#D- Alﬁuﬁ@thlyﬁtﬁ J7-inde-2c-ghytiobanzofb][ 1,4]dioxin-6-ylthio)-

bail - THOK] & i GG P roRRe AR SRet yI chior de.
(38 Y, The 488EBIMboEHIUBIBSE. Wérsr}ﬁ‘eﬁé%dl&é PPal RS I sdlfde(d% mg,

at OC for 0.5 h and then the solvent was renoved under

25 r e@ﬂl%’é dromyporaaosd 136239 LT /2US2008) @13613@64 -B70 8t @s3Uumenol) in

gpﬁéﬁ?% O(gg énLga ng %%V\Qk—]{(genq%}bl%/ angE aze@r%% ur a}/r% ttllgtedetsértl‘tl)e% for
193013193111@. 030C-IVREx4AB1c[ ¥ 1].C-MS: morpmlqsm N\MR (300 MHz,
DVSO-d6) 6 1.67 (s, 3 3.32 (m_ 2H), 4.21 (t, 2H J
= @MS%)W@M%H)J%W@ %@f 662@;) 4é6m% ), 613 (s, 2H),
6. , = N
O B Guptest @ 8 by ST (P, Y g Jugiht 8 1)
30 Pr erqu?c\IISeL @mr??]?d\a,??ﬁlfﬁn@lgﬁ;nq{)ﬂl(@dm@ﬁ@@ghﬁ@f -d3(2{ 1, 3]
?X%e?rawmm?etgym% %lﬂmﬁé-e%]axﬁica%-%%iﬁﬁmom 31ba

suspensrn;lg LS com ound 37 was dprepared as a whlte solid (128 mg, 14 ‘VR from
1- (3-am nopropyl obenzo[d][ 1, 3] di oxol- [

0) <orhpbundi P2 d[74750 Uigp)llr7|rd1mnl)4plamfahieh3(ctec(mbbmgd2 5 rnrnol) and
Os%h?ﬁ%N( (}189 rnr? b. 7Om§1]0'l) usmg) a Il)rgcedure similar to that described for



acetic acid (1.4 nL) was cooled to O C. To this cold

sol uti on was added acetic anhydride (125 ngy, 1.23
wWon@B)157The reaction m xture was all owed to WwaPET/US2008/056396

roomtenperature and stirred at roomtenperature

oy Sempad 3 S aap i ot St Bebi b T dods

r@@ﬁmﬁdg)%dm/@ @}D%Bﬂ(&ezlﬁﬁ@i}% @aﬁ{waﬁlf@g bys (m., 45,

Y
pre-HPLC to give the'title product 74 as a whi'te solid
(96.3adt, 2&%6 Gan) 61LYPs 1 04), @76L(@N@ 694 2d 0L . Mr-pHZz)L A3 7 (s,

N 6) 6 1.77 5H), 3.01 2H)
NRE‘S?{)%W ”@%ﬁ ), 6.05 E;n 2E)|) 6. 36 E;n 2t|)|),
56.62 (s, 1H), 680(d 1H, J= 5.7 Hz), 7.47 (s, 1H),

7.71 (d, 1H, J= 6. 20Hz') 7.90 (t, 1H, J= 4.5 Hz).
EXENPAMPEg: 3brPerysaaléatmarp dr2- (tert -butylamino)ethy)-2-(6-

Dl[t(ﬁl 53)4 Qﬁzoid§§ 3E(§9%h%]%yr | 1"1'%]“'?‘?‘162{%‘1}5’32 in-d-amine

(Con‘pou(l(joﬂn@)mﬂ&&ﬁ)ep 53a.
2- (4(4 Am no-2- i odobenzo (Edg)[l 3] di oxol-5-ylthio)-
H i mi Q{twns)f cornpound 0404-34 mg, 0.47 mmol) in tert- butylarmne (30

10 glsg%ﬂ 'vé}%s@hlrreéf Iy Qn}“xdt&rr 'e2§q’1' RAYrd Rfre LS I TR0 VERWPRUBH oved and

2- (i&-drodtowenno]ftlby, c8]whostodmbtogtdphy o) silidaigei @EL]AMBOH =

d ynd 020 412 ny, 0 . .
L B0 o BB e e TR LG a0t 1k 11 <Grgenq A g aayhite solid
2. %mgl 5% e F4(8igh w8 .LES: amh+1n lmmms@x@) 3 0.88
(6 30 ) was heated to 85 C and stlrredfor 2 h.
r eé&:t)ufbblﬁpm UiD, A8 (tc ol6etiHz o2H )b 4 20t(6 et 8 Hz éHarﬁcDS (s, 2H),

5 TR TR PUT 50T BB - o

whilgly. was purified by col um chromat ography on silica
gel (CH2C12/ MeOH NEt 3=100/1/0.05) to give the title
conpound 0302-76 as a pale yellow solid (482 ny, 799%:

E@M@%‘b{;M}i‘ﬂeparauo\ﬁlﬁf%@’{&%’o&&ﬁ’&&% [, Hﬁ?o%?é%&%% @-

1 (4- Am nobut )(ils))pﬂ}](yﬁ}mmdyﬂlhm-dﬂ-ﬂilﬁiﬂa&}[d;SO(X]pyrlﬂHyh-tahnle
) - 1H m dazo[ 4, 5- c] pyr| di n- 4-am ne (Conpound 0303-76)

20A mixture of dGAPtASHAd d@bz 76 (470 ny, 0.77 nmol) and
N2 HA- ﬁ'ﬁ@tlﬁg @&n ndL@ \%s ﬂtTEi?Jr%d b GRRCIAi (48 nfh, THY0) 3 f)
et hanol . ed to 50C and 55t|rre
1. Bompoﬁlftdd)@éaﬂdaﬁz m@,s 014é mpvield insdpropy lechuce@0 mﬂe)s&urw
d dd Th t t t
o Pipeeutpn st T 4SSy ol S pgde SR g R B 170 -
wag 7yves ned 19 498 [0 (; 1121 NMRX(Iﬁ\)iSOdd6D exb. 96/(%{ JNa@§% 6 H), 1.68

filtered and evaporat ed %vet he titl e conpound

250303178 %62 émplefﬂ)ewél(t dvv @6 2 22402 Int, J 569 Hz, LEMS04 (5, 2H),
N D0 5732 TBPO R B o A 1 Hhon B U= 40 1

H- i1 dazo[ 4, 5- c] pyridin-1-yl)butyl)acetam de
( Conpound 76) A suspension of 0303-76 (240 ng, 0.5
mol ) in acetic aC|d(16nL) was cooled to 0 C. To

2. G e BB tD G BEFE AYBIOP S il -

30r oqmmmppqﬂmm@emyu ISH-IlmtdadO[MES omridﬂlg-htamiﬁhQCOmpound 44)

reaction Xt ur was di | Cl2 (10 nlL) and

t he sgP@églut\RM M2§ %8&6@@0 1%%1}3@ P(?H%L) was

r e%&#&léd' ex{tﬁl%'nég@i éﬂgso by hhﬁél? Ch Y- iR &Eﬁio% \Iw% Q8 f&hﬁ) min at
title cohlpound as a white solid (70 ng, 27%:
198902mn¢n(pera_ﬁel\25aBH2©NC(12ﬂ\mg' 3 mnidd) NvRadd30Glaviiy ., Trace of

El\/?g %@O@ ly"]és ?&degfi aéld'%_]g% mu%(ur@gwa%n’lurrﬁa:}dr ogeg%gkgﬁ” hezrgglétlon was
6.66 (s, 201H), 6.80 (d, 1H, J= 5.7 Hz), 7.48 (s, 1H),
7.70 (d, 1H, J=5.7 Hz), 7.78 (t, 1H J= 4.5 Hz).

EXAMPLE 54: Preparation of

2-(6-chl orobenzo[d][1, 3] di oxol-5-ylthio)-1-(2-

(neopentyl am no) et hyI ) 11 1 i m dazo[ 4, 5-c] pyri di n-4-am

o ~ - ~



Step M.
1- (2- Am noet hyl ) - 2- (6- chl orobenzo[ d] [ 1, 3] di ox0l-5-ylth

WO 20081H7md dazo[ 4, 5- c] pyri di n-4-am ne (0303- 77)PGHUS2008/056396
m xture of 0302-77 (1.5 g, 83 mmol ) and N2H4-H20 (1.8

S0 R L SR, R 00, R 5w

re WAV&?I (m/m%z hid @f&fa‘éféd%% &@lﬁofdnllettﬁaﬁ‘ﬂé%(\i\@i X\@ﬁ hed c¥rddd was

bri ne he organic |ayer was dried over
Na2®®¢ntr4itﬁ<li vied Bl@i‘l ycma&élﬂt(ﬁ tt @idle the tglewentploand #4 hea white

pro 1§§3°3,@§%>(85°.1.9%m4i (%mgﬁg%%@%;\ﬁ%%%@go do):

5&55 02T5)(t21=8@6(}!([ﬁ 62H']) 1.34. (ﬂs184(H);22t*(mJ‘r'H§ zlgi(ﬂzt); 672)Hz 2 H),
5. é3|3|z() J=71. %BZ@%H)WW (sz 2@@) %é2 (S:QH)] 666561 H2)6 929%@'@5 6.3
[d]H[Z %ﬁdﬂg g; ?3@”%9 %’)J 16{)5{2(’neo?pentyl am no) et hyl ) -

1H i m dazo[ 4, 5-c] pyri di n-4-am ne (Con'pound 77) 15To a
sol ution of 0303-77 (850 i n met hano
(S ENAYTRLE 35 Frsparatioar o lorgipe (g by IR Iral

After stirred in-4-
07555 o 5o B SO BB Pl

was stirred foamamqﬂmmp(ﬁﬁdmm The m xt ur e vvas

di | ut h. 500 t

Gi chi 39 aratibahar Embourd 1 Ty 0 e BSa GG i altinol (6 mL) was

copggatdqatad mﬁo%mtlohqsiz R, 884 G0hITA G4 ARRE G AR at room
on S|I|ca gel 2/ MeOH = 50/ 1) and crystallization

( CmmzatnreENEBH;@Né()%l mg ¢i28enmpl was eldedcdoplyuant thg mixture was

15 ¢ aRoveragh s fraridivl R Bt by toeTeRgdtENagtRl ao my
1 G8e aExtuddivas dluldd ¢&h wakdr (16D 6 dhex@idted itB4didhloro@kthane

J =6.0 Hz), 6.07 (s, 2H), 6.32 (s, 2H), 6.68 (s, 1H,
6 &9 ml x PHThg ext@cgwp&c/‘oncvntgqect and g_qq)ﬁed-byme yE. 1 C11}q giye the

- Bl B 5 Do 2 1o

( ndepiamt Ml im NMIR(IYISD-d it & il dl ég O], 548](pyr=| @IB 242 &1yi 027 (t, ]
e (Coppoun 7
205 [ GubTe. ERHyPDENSBDCH 3E €5 31Kk 6431(e 1(Bb g ~ 6.0 Ha 1 HD),
01974‘87@1 ﬁ?NI@&q56gHZZQHI) mmol ) was added into a
so utlon of conpound 3, (‘met hyl enedi oxy) tol uene (5
g, 36.7 mml) in MeCN (250 nl). To thls mxture was

oo BT o B avdipea B oo B s i £

Concent rated t(ﬁl&l?}ﬁ%ﬁllﬂ))&ﬁ?l)ﬂ‘lﬁ-lﬂﬂﬂa(ib[4\’816 p%fdhﬁ-ueﬁnm
col um chr omat ogr aphy on silica to provi de conpound

250107-78 (12. 3 (omgeund#8)a WO

2008/ %5%;59{5’%5%%0&8&%%%&%%%% {gﬁgez 1%u('ég §J>"y%3)m

7 3@mﬁ§und1(ﬁu)4 33t(ep0 bfeh0.47 mmol) in methylamine alcohohc solution (30
1- (4- Met hoxybenzyl) - 2- (6- et hyl benzo[ d] [ 1, 3] di oxol - 5- )J(
| t Hilo)using arﬁrﬂ%?ﬂ@{%s“@ﬂél] tﬁ)ﬁh'ﬂ}tdiieﬁflﬂ?ﬁéﬁ‘i’fﬁ@ﬂ{l’% i fexample 32):

02050 78) SAEA N 0 CATROUIARAAHE ) o A05TE0 by 22

30 mirng)SH),mem(tp}’el6r(eHh)m{)aﬂ 24(R08- 6§ Hz] 2F. ()5 (amgﬂpam (s, 2H),
t t
é é&@&%ﬂ&étgﬁgﬁé diﬁélﬁﬁs§geﬁ%eﬁwré¥ ‘%Lg%ﬂﬂgﬂﬁﬁ

by col um chr omat ography on silica gel (CH2Cl12/ MeOH =
100/ 1) to provide conpound 0205-78 (2.0 g, 48% as an
orange 10solid. LCMS: 421 [Mt1l]'; 1H NVR(DMSO d6):
(52.26 (s, 3H), 3.69 (s, 3H), 5.38 (s, 2H), 5.98 (s,
2H), 6.80 (m 7H), 7.05 (d, J= 8 Hz, 2H), 7.66 (s,
1H). Step 55c. 2-(6-Methyl benzo

[d][1, 3] di ox0l-5-ylthio)-1Hi m dazo[ 4, 5-c] pyri din-4-
am ne (Conpound 0206-78) A mixture of conpound 0205-78
(2.0 g, 4.76 mol) and CF3COOH (20 m) 15 was stirred
at 85C for 4 h The mxture was concentrat ed and

'~ oA o



30St ep 55e.
1-(2- Am noet hyl ) -2-(6-net hyl benzo[d] [ 1, 3] di ox0l-5-ylth

WO 2008144719 m dazo[ 4, 5- c] pyri di n- 4- am ne ( ConpouPdI/US2008/056396
0303- 78) To a m xture of 8)2NNH2 H20 (800 ng, 16.1

R R R e e T e

m xture was st(héd;eﬂtﬁ%lléo)ah§t) m@lmdaemes @fﬂ*ﬁ'ﬁln@-ﬂ%mlne
then filtered. The filtrate was washed w't

2008/ 115719PCTCo8a0084395396 101 bri ne and the or gani c

3SR A 208 Eh G 2o ARG Bl P aRERod -
5 [ wgyndmll-lgl\jgﬂﬁ ()i@t\@@odﬁell 3@1&1&@)&%1111@6*302 208)32 (s,

2.75 (L, 2H), 4.11 (t, J= 6 2H)
5.99 (s ThoHjle cernmeut{ds0302+®0 Wi propared asaHyhitgsall (35 mg, 44%)

rgml\féc?ﬁqulgenz% I?dﬁ? fﬂﬁeth%@pheéﬁ{h%ﬁ IEP? imidazo[4,5-c]pyridin-4-

] d Iam)ﬂail((ﬁmﬁohﬂdi 0206L26)A5 00 ap 26y handln Q)-@I—llﬁ}bhlbethyl)lsomdolme

1H- d d 4-
' " az%% ]E%X%'thﬁ@p mQﬂéggaé)Bé@l& 8 1§5§e1nalt) iy pnhydrous

10 COWI;:_SPS Qlﬁgﬁs%éo (p?&gdﬁg si leﬁq? @g%scﬁ;ﬂgd R:E\é@#?&&ﬁfwé)@ -32

I n et hano xture
vvasE;simple 2g): LeM$. F2HMatt1]t.oom t enper at ur e.

o SR b R R o pie e his TS B gards-

pha rlﬁ@§4dﬁﬁ% Ylouh §8¥s-5¢d concentrated to give

cru pr oduct ich was purified by col um
chr ondhoytla pompguiddF0dr5Ormestaemstcchast dahisd sotid2@0p)m@¢70) from

15 o R AIPSO PR To e Dte B b e e SHE eSS Bfon in
a @M, e (SOMIC) anH'FEtG)EH2115]§ﬁ1 ﬂ@@oc&ﬁﬂe ﬁlMﬂh} to thdddlescribed for

15NI\/R(DI\/BOd6) 6 0.76 (s I—RA § , 2.33 (s,
Hpompourgl Q303- 33=(E6arzpqu28321|—(§ 84441%[111 1’ J— e 2 Hz, 2H),

5}_§§ep(7§7é:5 I(& Iocgj g%@o%ﬁ@qﬁ&oﬁl ((2t (ng(%%ﬂ_%%é)e‘aﬁyl) 1H-

Pr epar at i omidafo[ L5 {cfpyritei-Ayaniihé @)drepoad dD)
[1, 3]di oxl-5-ylth

1 O
20 20( 2- (hed eﬁ?ryp%l}ﬁdr%g‘@%wmarw% hivhide i @2 ¢ Taifieny
5 ?BI\/E? 1)(/11(3(3' ! ’h%l g) ot (%Sf)?@%]ﬁgﬁo;@olz(é)walaldeh de& 3 rnglo 381 gl)rnol) and
To NaBHJQNe(lSQ inogy 16¥68mmgnb sismmaturocridngssiBilaso ghat d8scribed for

o BB oot i 140 o 176 a sty B TE, iy v

1. @DMsmq?rs @16 ?st ?@@5?3 QH)ruM agen, J AbemZ)beisRYs 3H) 4.22
heat ed under re he m xture was cool ed t

25. 48, Glahd 6piotter. 63044 rfa.,rJ:(2443z)g6 438, aﬂr),|f 0.6 Tnksls, éﬁdwds 0 Hz,
C 1.5
A T e s e SR

(4.1 m) and 6M HC1 (22.5 nmL) were added toit. Then
wi t hout urlflcatlon adj ust the reaction PHto

and lzrfoa@twe)o fRe$- @@W@@[ﬂ]ﬂh%%&olb‘%rylﬂzekl -(3-

:)-pgdume ;(t \lljvgg i ﬁ%&%{a,%ﬁlgwuhgl)g:#o nﬁ%aggg%pﬁﬁ§glﬁﬁlyqeamme

30silica gel (PHECempoutel Sup provide the title product

S 0 A Sl
J= 2 He, %%ﬁhm @/y%?ﬁo%i%e@at@ nd®48268) 1H J =

1.6 Hz). 2008 9PCT/ U /056396 102 Step
56b A nodureﬁef(qwetlhynd m%)bkfﬁi)@[mg [11373hdhiob)x 34beomopropyl acetate

%g) 8#%&?%(7%1%%3& (?géf_qggn%e %m@gWFﬁg DY s stirred

stlrred at -10 C for 2h. The reaction was then poured
onto the ice water for 0.5 h. The resulting yell ow
solid was collected to provide 5-(rrethothi 0) - 6-
5n|trobenzo[d][1 3]dioxole (6.2 g, 54.3%: LCVE: 214
[I\/H] ; 1H NI\/R (400 l\/Hz DI\/SOdG) 6 2. 49(s, 3H)

~ - s ~ 1 — — o




The above prepared

6- (nmet hyl t hi o) benzo[ d] [ 1, 3] di ox0ol-5-anmi ne (3.6 g) was
wazooadoew i nto the m xture of H2SO4(8. 07ml) PCT/US2008/056396

, CHBCN(150mL) and AcOH(225181) in water(150nl) at 0 C

ot Sntor 2 EIE WabiebinobHied e ARt R RCDE Sorbggyos qurifed by

0Ccolliftf dE‘rd&hé%B@raWorY‘@hH@Qelt(ﬁlef@%b fcﬁl@iﬁ% @hiéfh%ném! 100:1) to
allowed to stir at"rt for 30 mn. The sol ution was

sl awlcythdrtmlppemppmcb0@2s‘dl aptd whitosolidl G¢@®mg133%): LGMS: 465

to LGt A R oA T B Sl S PP ety SO i 27 . 210

5 cheanmHey leagahyy, ZH), 6i30i(S,2H)6 .64 RENUID] €8 &R )- 4.0 36
obtalnethetltle)co ( F%O?Og 859(3% 58. )8:% HZ)7 ©
NVRH) 406 fd-2 H. bved He): 6 2.3(s,3H), 6.05 (s, 2H),

) %ﬁ%ﬁbﬁ%%ﬁ@%@%@ s TRl PR okt iyl 4
ol 5-ylt h|c@yﬂ]ih&~14ympd@a@{1401360h1pyﬁmcﬂ®4034516)m ne

(Conpaound 0205-87) 25The title conmpound 0205-
pr epalAe%lSWPSang)f cgmpagad 02z 1&36%1%@ 8177 dnmﬁlam EJ&%%@L) was
02

10 ne%%a&t%? g\?trl]le (322;'&%7%) 88 Mgl) 8¢5d ‘?C[ %r 1G:. %h?mld)ure was diluted
3. Avithmwodtyr @A airﬂL\)aﬁti thﬂ:re(d4t© @rovgde the titlewompound G4OByHr Duswhite

oSt Bl e Sl OV, IESIU T” TR bR 20y s s

[ *Jab(m 2@?' M%ﬁm@fd@Hg $6§§t §ﬁé§r438'b{z) %0%7(5 (2=H) 6.35 (s,

(d2H2H3 O T8) A, 16, 5305, Faky 3615, 0N 871 EWIFS 1= @0 1),

s Hz)y, 7265
5 - len e AT O B e SBaRPS s Lgigl g pyhiody Pripidaged >
aZO[ 4, 5-  ¢]iyidindiHidropyl AethakesiTonae (RRAG187) WO
2008/ 115719PCT/ uszoos 056396 103 The title
conpo&aareRab04)3- Nacof meg Ar@d npBeb wiy dissolygg ingkot gnhydrous
| :
Lo By ARSI 0T (€ B TRRNE (15
desgy, il I8¢ dnifhol) aad MaU ) 0R2060.98 hlcdnok 0 5@1 Tneewﬁ:turaaas
20 % ?gnc(eat%aHti&g/rllqch Eg:%e%,lg%oh?nﬁ% glgr%t(qéltosgg%ghy o sily_ca(ggl gcg]){gCIZ/MeOH
7 5 Iy 200
%O(fﬁlto gl'\le tHe ﬁtlﬁg(?lﬁ ﬁ.‘%?ﬁ%%?%? Hn‘% Bngl@r{é glsgA,y] LEMS:
[ o)SOlLEMHl}n dazo[ 4 5-c] pyridin-1-yl)ethyl carbanmat e

BB > et ?3?}%7;9 b Sl nfriedoari s g y propyD-

3. 9¥dInTIRI0)4, 21{3 2B nfide @&fytbund 59) Mol ) in

anhydr ous m) 10 was heated to 80C and stirred
25f or 2Amsolutiea qf@ampomd Qﬁ%tijr(é 1jvang, 8380 aemelo i wopropylamine (5

te ratu d The filtra
combantianifstibed gk RIS Yo VKaRlent wegyemevad and
Cr ygecrpdcOtaiChuriedady d@[@mgalrsmhto@rayny oh siles gpGH JCedMPH =
col utm chr onat ogr aphy on silica CH2C12/ I\/EOH:SO/ 1)

t 0 4Bl previddhg titlg @Wééﬂa@sexggtewll@ 2Ry, 3009): guy. 140 ~

R KoY (s BRI s AL P, 15 2

300 2.65.(6 2Hz ) =47.1 812012, 8P, 1H)=4 87 &, BH) ] =6.DRZ), $,0826)2H), 6.38 (s,

° 2137,1@{(}%.6%@:'11:[)],38% {@H Jgféfy(lg@p s, 1887 98 @ A = 6.0 o).

1- (2- Am noet hyl ) -2-(6- (et hyl t hi o) benzo[d] [ 1, 3] di oxo1l-
5-yl thio)-1H m dazo[ 4, 5-c] pyri di n-4-am ne (Con'pound
0303-87) 20A m xture of TFA(1.8 m ) and conpound
0305-87 (372 ng, 995mm1l) in CH2Cl12 (10 nL) was
stirred at rt for 2 h. Saturated NaHCO3 sol uti on was
added and was then extracted with dichloronethane. The
organi ¢ phase was isol ated and evaporated to obtain
the title corrpound 0303-87 as a solid (260 ng, 88.7%:
LCVS: 376 [MHI] " ;1H NVR (400 MHz, DMSO-d6) 6 2.45 (s,
3H) 2 793(t 3H J— 256 6Hz) 4.18 (t 2H J= 6. 6 Hz)

P —— ~ NN



WO 2008/ 115719PCT/ US2008/ 056396 104 crystal lization
(CH2C12 / Et20 =1/4) to give the title conpound 87 (52
WOorgQosAi7999 as a white solid: mp. 170 - 170 CPCT[U:B/EDS/056396

446 [Mr1] '; 1H NWR (DVBO-@88) 6 0.75 (s, , 1.56

E’éﬁ}"’@ 8 lfrgpaﬂzgon & Zz@(leéog‘%ld% %@%‘H{XQ? g')mhw) -

6 79 (d, 1H,
oog 2( HZ) {0 Wﬁr@gﬂﬁlgpz%lggag)flgﬁ ﬁgﬁdaZZ[46ﬁc](pS"rldiiH4 ~ainine

2- (6- nethoxybdﬁpuﬂmPPQSQ}dloxol 5-yl t hio)-1-(2-

(spmenty b Aok SLWL Kbk 1 200 A £4 i) S a2t .
5> Vﬁiyﬁ@ﬁl\‘il%é@g?i &cl:ta% digni@aa (GomBopnd 0106-79)

was added into a solutio

ses amoT hetpt e‘ﬁ@n@oulz@Oﬁ%ﬁ% WahPiepsa ad R Whits sehid (3a19 n@g éO%) from

TS AR A, Lt Ty 5 B S

dr apimeS€ompoand 6204- Bp(rjOOrmg, u;rzeS\maﬁolsta -brogtbprayl 8cdnata(329 mg,
roomtenperature. The sol ution mas concentrated and 15

puriflY &mely a%ﬁm@%ﬁ?%ﬁ@& 88@%&{90 1§ pePMii @drnlel g 2 pigeedure
10 gl M&lﬁl?%)&%l{‘&’esg% &‘ung 0482- %(Eiléﬁ‘ﬁe%%o” ess -

[iqui

6 Seep(3fh,. 3AHHAMBLOED (- ﬂbdoBemoBi]kll HdioxdH)-yltbioJ9I H- nimdzilzo:[:4 5-

S F Bt T RBR R S RmPP AR ¢ (Compound

0107- %
oo rr‘poEl?c? tfg%ocgn{}?oﬁﬁd‘ 0@)3@2 Nﬁ%feﬁar%§ afa Wflfrr'i_]’te @Ngl‘iédN@(S@riﬁg 88%) from

vvagomu@itmﬂi ORIOA-5233 Jl@mg,, 0:605 mm¢1) andrKeC‘E)eél@Oumm OrA 24 tramel) in

5 VEMRH R U b s SR LTRSS ot fiappund 0403-51
ch(mplgsapml\msl allivea](; riatmmze(mmsottﬁw mg (ﬁ{ QH)d3939 (m,
the title conpound 0107-79 &
soQHdl 4. %HU\NR Y pv8diaed-o6 (32H4) f§ 8 Ié@; 6. % (@@H)s6 3§+€9 2H), 6.66

f{;lb&%xy e%lﬁz dEHzL D48 @OFNER R (E: 11, 1= 5.7 Ha).

[ d:SEép iﬂchQéK—O\]lnﬁoﬂdCGmlodbybehzé[@ﬂ [ITEI]JihOXMbS Iylllylih) -lElH;mda;]on ,5-
azol 4, 5-c] pyridin m ne npo n 5-79) The
204 ¢ paﬂétshio JURPPY @sth?@ewﬁgn%? 6@%\? é§> 26% as a
br own Tﬁ@ kihid c&ﬁg&ln‘(‘img @q)v&%gépa@% & agwhEe ml ()181 % 62%) from

compound 0107
7 nunnpc)undrﬂzﬂtﬂétﬁ@r(aﬁ@mgthB&anl)_,%Eugrgl,6lcrng ln‘jﬁﬂ mn@tpohnd MsCl

or buklir e 7% bfosbusing ¥ esbedils S lselp pof stimsatlRbenfound
02@5047 81 (@2@5@&7 ggﬁitM$<§>45 JW@T PMNMR (DMISOMYIRS 2. 08 (m, 2H),

( DVBO- d62 5. 99@é
256 29 6((s, SHH} 25 6m8 2HY 66 (ésZH)161)67 (.1 682( 1H,J =

20387.%71)5%%&&;65728%@ éE%é%j s ep e

10X ¥aeddenzo[d][1,3]dioxol-5-ylthio)-1-(3- (1sopr0pylarn1no)propyl) 1H-
[d][l 3]d|oxol 5- Ith|o) 1H i m dazo[ 4, 5-c] pyri di n-
am ne ( Conpislare] 4¢2dpydn-4-anme (Epmpeundoidound 0206 79

compod b AEunBdRaa AR5 & DRRNE.GR G g 370 from
30m ):01&115013@0(?8963%&?@&% 5 388 mrh@lb it 1@01irbgj‘zla1dﬁ&((6 Inliie)d,lsirfgr a
ﬁ(ﬁ/gqu%%esa@ ar go élagﬁesegteds Corep@md(%l (%/ZF-I}ML (la‘]Sész 185~193
%E‘Z’c LI%QI% %%2 [Mhﬂ%]e %Wﬁéngﬁl)o 40 091 (h, &H), 1. d2ef o), 2.55

tert
2- (4 2HH, ao73z(n( 6 Higet. %{(tyblénlze %3 Hz), 6.05 (s, 2H), 6.38 (s, 2H), 6.65 (s,

[d ) _

| At B By AL AT ey 7 93bdbed S EHRboune
0305-79) 10The title conpound 0305-79 was prepared
(200 nmg, 25% as a brown solid from conmpound 0206- 79
(570 ng, 1.8 mmol ), tert-butyl 2-bronoethyl carbamate
(605 ng, 2.7 mml) and Cs2CAB (997 ny, 3.1 mol) in
DNF (15 n1) u3|ng a procedure S|n1lar to that

NN N~ -/ ~a\ R AN A SN



7.65 (d, J = 6.0 Hz, 1H). Step 57f.

1- (2- Am noet hyl ) - 2- (6- net hoxybenzo[ d] [ 1, 3] di ox01-5-ylt
Whe@sA LM dazo[ 4, 5-c] pyri di n- 4- am ne ( ConmpouneCT/US2008/056396

0303-79) A solution of conmgpund 0305-79 (1.0 g, 2.18

mmol ) and TFA (4 nL) in 20 CH2Cl12 (50 nlL) was stirred

at roomtenperature for 2 h. The m xture was adjusted

t ommmwmglwtﬁmﬁ zmm%@guﬁauaxyﬁmeu&lt%)@qd

extracted by CH2Cl12. The organic | ayer was separated

and dri ed overishpp@iamino)ypropyhdibimidazold aelpyridin-4-amine
title corrpounﬂ 0303- 73(5%34 ng, 93% which was used
directly tot g wi t hout further

5 pusw‘p A0, QQB BrbﬁM:‘s néﬁﬁx&%%mtmo)m(mtmy@@ug@))lﬁ

8 (t .4 Hz, 252 3.71 g
3H}rmdgzcz{é Sc@lpyrzdauyl -4-gning (Campoynd 029); 75@)( s, 1H), 6.80(d,

i;i) 6. gt gA'ng%lﬁe)o’f cSmBdurdd0204 !t 549 ;684 gﬂol)‘] Eofn®-Fodo-4-
2- h&thm@ba&ybemjﬁmiubd 0304H1 @)(@15-45g W E15i 6915, Jne()éhp(rdmﬁé) hedrate

tyl am no) et hyl 1H i mi dazo[ 4 ridin-4-am

(oMo 75) mrsaCub{ 196 6 o4 complana oSt 3ure 19 s 541
10 Dol Gy DA ng%‘ﬂ%%‘aﬁ%g?%f? o4 Y3 | ALY bt under

30niragenttniasphert eﬁm&ioatem was NaBH8Chindet D3hngpcutm andithe grude

anBERES BeSol R St b T B WMt [901) o ive

(10Q tme)co%%uﬁesbmﬁwgs %Mogal(p 69 @esm?mmmm[mu

2). The extract was concentrated and puri
c o Steprd Wh 2 o dedromoap g thonyplidny thiogré H- m@ﬂmﬂ@ﬁmﬁdﬂl -4-amine
15 50/ 1) and C Vnpozgggéé%%)lgPCT/ US2008/ 056396 106
crystal | i SATRY /| Et20 =1/4) to give the title
conpouTinpcaing $345-59 (1.87 %) 3.8 nnd plvaOWisssdddin TRAX(12LGH) and
- 167 C. LCVs: 430 [ M1 ; 1H NMR (DMSO- d6)  (50. 78
(s §tlrgeq_§0}r 24 a}_§0(° §; T olve;_nt VA4S (:yapogatai gldothﬂfem@ﬁ)wasgdmted to

E : pHg}t%nth g?tégt%dtslfla@ﬁ?, . gﬁ%}i&?lgﬁg%r:eca; t%?e g‘s, Cfﬁ)kgte%sg %ﬁratlon

( s and firther plﬁ&"léii(bjl coluran Ghi@ntdrogrdpty . onEXANYe E(@8;C1,/MeOH at

t
205. Sﬁﬁ g}élggﬂ?wlﬁéwwpaw 920612 Bxdycliovyalii(3yl07 g 88%): LCMS:
én??;gﬁggﬁlﬁr%%@ﬁg%&%o Jdghl T8z 8, @7€IRYIdr 845,217 55
5- {mr2HBut yl benzo[c/][ 1, 3] di oxol e (Conpound 0106- 86)

R A 2t RSy R Rty B
@yhaﬁplm)bm? 1 8Qtake @aleposﬁhl@homswas stirred for 1

C and en CH2 m ) was added dropw se
25| nt o tHe tilsoeepoond94En33 Wh@prrwrp&nedna@a\l«tgbt wiloprsetid {6Y0 g,

5 35%3 om0 0ahg sy 70 Bed EemaTh 36 RYl el csss

cobfy, hg9snmbl uhd ngl%d);g{gR@@@l\@s mﬁlBMS@DMF (87 ﬂll?ﬁmﬁ@ a

9H), 5.95 (s , 1H). Ste
SSBTOCSdltré ﬂtmlhlitt(g%ﬁsd@séﬁ%ﬁ?i é?raymfnﬂ %Péﬁdx@wnple 38): LOMS:
ﬁy‘n ¢1:0107- 86) HNGB (4.5 m) was added into a
soI ut ]of conpound 0106-86 (8 g, 45 mml) in Ac20
30 ( 98tep J0daB-(410mGo-ZFtRbroimd-SHhecthas pdrylth - b imidato[45-

-10. C.. . Th H of th 0O mxtu adjusted to 7-8
wi CRYIgy Bproperé 6&8%9%@4062%3 m) and water (100
n) wgfe ﬁﬁ@' @&xr}g&hﬂ (408- ﬁ%%rﬁ]@eﬁé&ésea R VAR (@6(‘5 B%CE@%) from
wi t h di chl oronet hane for The organi ¢ pha
vvasompmenﬂ (B r53NG SDmg, 1l i6b tremeld andh {,COn CBotmat leep mmol) in

| - 6-ni trobenzo[ c/ oIe
lsg (glgt(]éeér @1&5 8&5 Plpa(tﬁegure iy It%‘%f]%mllg O o%nd Gho3-51
1 29(s, 9H), 6.13 (s, 2H), 7.16 (s, 1H), 7.24 (s, 1H
25The above prepared
5-tert-Butyl-6-nitrobenzo[d][1,3]dioxole (1.1 g, 5
mmol), Fe (5.5 g, 100 nmmol) and HC1 (2 m) was added
into ethanol (6 m) and water (18 ml). The m xture was



WO 2008/ 115719PCT/ US2008/ 056396 107 NaNO2 (0.61 g,
8.83 mol ) was then added to the above m xture. The

WO 2@8t10m m xture was stirred for 1 h at 0 C apdI/Ukzons/es6396
solution of KI (4 g, 24.1 wool) in water (60 nl) was

added dr.opw he reacti 1 Xt tiJred
v EFHg Sak LEdem DetbErde e BVisBER B B P o
00b qgﬁsamkm%ﬂ '26}17'Jb%/7QQié)rm6§(tChH0ﬁBtSQIQfI%?B)82§d, 1H, ] =
(pet rol eum et ive the title compound - 86
(232 Hz), 689, a?ﬁ)a6 %(meﬂébmé@ (d;LHJN\;R?@d@M 7.7¢ OAVEELd6) 5.7
6,.,%’514 (s, 9H), 6.00 (s, 2H), 7.01 (s, 1H), 7.46 (s,
‘St ep 58c.

5 2- Stept 40el 3 BytAthipez@L shonb- Shidtidx9phdaythiohil B} mdid4{4181 h
oxyg?;]zyel 1@1qu rrll dazgﬂ[4 5-c] pyri d?% 4yarr1| nbue (Con‘pand

020B8wsén- 1-oawpyl m@a@%ﬁﬁ@nﬁw (Qroprued 0484-581 epar ed

1. 8 0

L e e AT
( 6Z&np@md704l@ﬂtﬂ3)(56®1mgc mpras: m@olmmt@(@l 5(rﬁg,64 mgs rnﬁl.oY) and MsCl
mml , and Cul (133.ny, ). m )

et %@e@ﬁ}o@ using 3 I%fPC?dé“@Z ﬁaltﬂaa@sté% dé’é‘a’lh‘eé rfor compound
co E@ﬁ@' LCME: 463 [M+l] '; 1H

10 ngp%ﬁxg@%%?"%g?( 41 15( 4%75[&/} 3= '3.71 (s, [SH) , ! 5.43 (s,

2H)Ste164(11'12-(3-Br(2ht) -5- Iﬁetﬁ6x3(m1,en§zlt-li)10) B(BBs¢mtppylamin®)@opid)-1H-

7.02. 7.55 , 2H), 7.70
(s "1H). @ééﬁw C]Ié‘/f%%“ %@mm%?w benzgs K
[d] [ 1784 qﬂ@é&%péuﬁal 53%%@%&&&%&@@9&&& olc(]slwﬁog2 @Q%%‘ﬁ’om

am ne ( Conpound e title conmpound
vvagomp@tpmir(lél@4(5ﬁ (30@ mg98<ﬁ@9 agnel) by isowropyhinghef(29 m120181ng a

15 (o PRg A PRty ut e s oD PRRe g BICERpRATE B 8D P23 - 129
CORPOUDKISOZ06 M8 1 [ EFanmlR ( EMSO ug;l\zﬁ; 8%8 6[H/I+J1:} 5 4 Hz'DHl 51 (s,
NI\/RSDI\/ISOdG 6 1.43 (s, 9 i;g
! 1E) 6l H (m.134), 23816 2Ha] = HzrzswrulHJ 60 &, |3|Izl) 411450 2H,J
1 5 e

27 é %221%@3 @61'51{16137 &%tulil%)lf'éégf%%), 884 (he5iy, BHM 4, 1H, 1 =87
[ de), BIAHd oD T--55 $IHR)i 0) - 1H-
25i m dazo[ 4, 5-c] pyridin-1-yl)ethyl carbamat e ( Conpound

200305 86) The title conpound 0305- 86 was prepared

(44X AMpLAH: FiRpfrRIoAT 250Libl L ARS hRAOG(26
(1.3 g, 3.8 m’mlf tert-bu y]l - br onoet 'hyl ¢ar bamat e
(1.3 g, 5.7 mﬁsbprowﬂujnm)m@ybﬂﬂlng;da@oB,im]mly}idﬁm%ﬁ!ﬁne
(40 m ) using roce simlar to that described
f or conpound d@@% 8@;@ e 56): LCMS: 486 [ M1]

1st34?41&04 b3 @@-)me@héxy%ﬂer%ﬁt-hlogfﬂ-ﬁ) ﬂaetﬁgxﬁ&nzﬁbﬂ)lH BnidBro[4.5-

256 67 (s zhwrldel 4”311(11@ (Qmpvuad%OS iﬂ 7 01 (m 2H)
7.67 .
1 O A Bisrpirpublf oads s R ERpRE s A pEp sl T pe 5%
y| ﬁbhﬂamﬂﬂduﬁti@a@@{ﬂ £ pyol), dlmDﬁoddmliﬁetﬁ&Q‘m@wﬂé (Compound
{)2 WD 2008/ 115719PCT/ U52008/ 056396 10
TthQH Eleognfolimmnad @sooslermhsﬁk@%é?%@g(%@mmol) @%(66 mg,

NS A2 80 B TR () i

30th @tocdﬁa*e sinbied té tiat deopbeddr O&@peutd (2BX &3 ERarhplk:40): LCMS:
LCI\/g9 [I\/H-l] "; 1H NWVR (DMSO-d6) 6 1.50 (s, 9H),
J- 6.4 Hz, 2H), 3.17 (s, 2H), 4.10 (t, J 5=
6. L 3 _( ( F <5 .Uk .
o §fz‘d‘@}2 3% Ry B Rph o imine
J= 6.0 Hz(Cobkoun&0apo-58)y.
2-(6-tert-Butyl benzo[d][1, 3]dioxol-5-ylthio)-1-(2-(neo
pentyl am no)ethyl)- 1H i m dazo[4, 5-c]pyridin-4-am ne
(Conpound 86) The title conpound 86 was prepared (190
ng, 46% as yellow solid from 10 conmpound 0303-86 (349
ng, 0.9 mol ), pival al dehyde (156 ng, 1.8 nmol) and
NaBH3CN (226 ng, 3.6 mmol) using a procedure simlar
to that described for conpound 79 (Exanple 57): mp.



(t, J= 8.4 Hz, 2H), 5.97 (s, 2H), 6.34 (s, 2H), 6.51

(s, 1H), 6.84 (d, J= 8.0 Hz ,1H), 157.02 (s, 1H), 7.70
W@ e08dts78 0 Hz , 1H). EXAMPLE 59: Preparati on oPCT/US2008/056396

1-(2-(neopenty|an1no)ethy|ﬁ12 (6- ylnylbenzo[d]

E &%%ggék;% Igi @%06%%\'}&1212 Sraeﬁé’éﬁ' asa yil@l ql(P (1%1 %{g, g?" 0)
2, $rol %}SM OQOSUSH (2RYIE Y 88 minfPRRUTIEA 04 88)) using a procedure

Fum ng H was added to a stirring sol ufion
of sizikar taiihia olx fior eomeoynd@30%-58 1B8argple @D LEpVIp: 399 [M+1]';

“‘H&Eﬁ?ﬁmﬁi@o%ﬂ%éﬁéa%@e o Znifve A AUy LGRS 8 HbD074 o

5 chiyl, geel:gnH@)freezer The resulting precipitate was
flltered washed with cold water, and dried to 25give

t h&ten 41ce3 ¢hrppinad-Griodo(1asthgxymenylthie)- Hﬂlmgi@tm[;%ei flowridin-
N MR (DMBO d6) 6 6.05 (d,
e ﬁm@%ﬁé&é@&%ﬁ&do4ﬂ%@4&' 28 He) 2 o1 (s, (1H)

: 12 Alhe(tale cohfpoud 94025943was prepared as a light yellow solid (531 mg,
2,4-Dichloro-3-nitropyridi ne (Conpound 0109) Corrﬁi
C)etate (546

010879 Tionycongpupih9RPo-RA £8¢H @g& GEamae)), ﬁc@@ww@
t
loevaﬁgratgg&sgagyggg% léqp gggﬁ?g55q gﬁggﬁ?%ﬁﬁﬁ%ﬁn
ne ptacadlurz eohi{ap W)hav\dd:shnlseai fior adrepouxaH302-5 1 TReample 38): LCMS:

precipitate was filtered and dried to give the title
ﬁ%%ﬁﬂa?ﬁlog (9.95 g, 80.5% as a yellow solid: 1H

N 13) 46 Fi b Do Hi0ddS. ]
WN,BtW%L‘%%g%ﬁ Rl pelbok 176% G%B’EIﬁ%Sﬁ%tzggﬁsg?%’“dm
t edtylmlyiln I-ol (Compound 0403-54)

15 ( Co n‘pgﬂ g{lg 8%38%(1%)65 I\%J.Sfﬁl‘ %W%lé%%gﬁ r{g?ga 85%) from

( 5%0@pothdABH21wall (531 by 1 OBGWholD\laﬁCQKZCOg K,CO; (177 mg, 1.279

am noet hyl )carbanate (59.3 g, 0.37 nol) and Et3N (43.2

g, monal»in MOGH (3 pNP ysumor mosgdprevemilaeiethe descrdsd dorgompound
st s 1f emoved under reduced
pr'(e)ggﬁrglet%]a lﬁe re?izsue w&s poured into brine,

e X Sitepcd led 33@#-Aminb @AC-iodo i5ede thody phenygletis ¥ i echidazdle, 5-c[pyridin-
resi s then cryzéalllzed with Et OHwater to

20 pr dw WeomRaeiRnpIlE AP WA-185 g, 729 as a
yeI | O\(Mslé ki gomg% 04%1 %a[&ﬁﬁ]ﬂreparéd'hs%{{t]%@@ (gé() rn% 54%) from
3 B@m()opndZHOMSGMHEm& 0.9p8 mnd@l) NAS (:zq'zs)mg, 267195antmbl) @HMsCI
1H, J=

i;f% 6&!2%”’()1 é%%%m%bﬂsmﬁﬂ Ig;pcedure smPllar to tgat(({jescrl]bed for co%npoound
2- 030451 (xatn @Bgf QRIS G33-[1-M1 am no) et hyl car banat e
( Conpound 0603 A mxture o npound 0602-84 (70

25 g, Seep4if. 2rHl-Jodor3- mtwgphe(naﬂh@) lﬂ(3ﬂ(wspmy1¢m1f}o)amwl) 1H-

Zﬁﬁé’é‘ulfgﬁnﬁ%mﬁ st T i BB ) e

heat edht €itl8Gorapdi@id 53 Was ﬁlfbﬁarécﬁ@é?d white V&R (11 B ey, flbdd) efond
and washed with MeOH. The filtrate was concentrated

an gompeunddd0dpd (WAQ m@ 9286 vagel) i igeriAPY pBHS(RAAY.) Uping a
oRRsSAAERHIRA %o 30t UL R HRRORE 3 (R hREOl) s, 408
30 87W+&§s : 5| H\HdR{DIMSD d206 O.QJMEd 287) {= MBJI]Iz) 1H|5 w;ezH) 243 (t, 2H,

( DVBO d6 4.

56 T 4P DB 1oy (s gt el 4y 28 R (Wrg - 27
g g ﬂz} Eﬁ‘*’ﬁ 5P 6 (dd, 1141, o B J2~L-9 B He) F#85 (SUBPI 2983 Ho),
2- (7475(Ih12iﬂ)3 2- t hi oxo- 2, 3-di hydr oi m dazo[ 4, 5-c] pyri di n-

lyl) et hyl car bamat e (Conpound 604-84) 25A m xture of
conmpound 0603-84 (55 g, 0.192 nol), KOH (54 g, 0.959
nmol), CS2 (73 g, 0.959 nol) in EtOH (500 nL) and H20

(50 nm.) was stirred for 12 h at 85 C. Then the m xture
was cooled to roomtenperature and diluted with water.
The m xture was adjusted to pH7 with AcOH, filtered to
glve the t|tIe conpound 604 84 (54 5 9, 87% as a

P R AN~ ~ oA ~ N




WO 2008/ 115719PCT/ US2008/ 056396 110 A mi xture of

conpound 0604-84 (63.8 g, 0.194 nol) and TFA (150 nm,
wa2@4/1n0h9 i n di chl oronet hane (750 nL) was st i PCEUST008/056396

2 h at 25 C. The solvent wag renoved and dried to g| ve

wh iYL LR heation oh g QPb@QBﬁM iR Tdie-c-
purificati Onl I(h%nt}a&%llﬁgbw}) i1H- lmmng[‘@Q(ﬂﬁM-ﬁmne

3 27(q, 2H
= 6.0 Hz) , 7(€§H(mllnsllﬂ6)3 = 5.2 Hz), 7.92 (s 2H)

St ég 95‘&@ y_(l'-" (ZI AHSHH% m 1odo enzo[dﬁﬁ 3]§1H2<01 51' yIthlo) (lﬁ 1n;152z0[4 5-

54- Chl or o- Liy2rd(i e9ppipyl)aainae)isd-hyld oMbz D30 D56
pyri di ne- 2}‘?1 - thi ongyRCon'pound %66%11%20 1@)@ )

suspeni8¢ HHe mmp@mﬁl&}ﬁa 5@6% mﬂpa(fqda@ agpal@yqlmv spid) (41 ymg, 57%)

e e

noK)anvias (@Esltesind@2068) (300tmg el . anshdlj)e 2ABtroimepiopsl )isoindoline-
stl rred for 30 min at roomtenperature. NaBH3CN

96 (0t BESLENI-£hE’ M3 De & QA hig WS‘Y%PP%DMF
OWa 8. fu%fh tp 69&1‘&%&& &f 1% HL81 QM IR mpB'[lﬁ 0302-32
{7 R bR SR e

ere 15to give
co(ﬂrmmpie asxawaMS( 389 es [y+11 ot'Hl NMPe(IRMSO a16wo% P2 ps; 2 H), 3.61

CHRSTRITI  S T L MR g0m
6. @ gHz), 1-%. 63122 i H)21h1 gf 1@15)97.#@)@,, 1=16.6%1z( 1) 1185 &, 7 H).
5.6 Hz), 8.07 (d, 1H J =56 Hz). “Step’ 59h,

4- ﬂﬁﬁn@m 1(2-Amwopemy ) 2affi-todpeanag I 1 1Hdiond a2y Bhiok, | Bl-

e-.2 20t hi.ane 0607- 84) A
Rt e A O TR G000 el ) and
sodl urmhamtdeofnpBuld 0HBISOWeS prepired @9a Phiec lykHioi @oladr(mmnag
was stirred at 25 C for 24 h in a autocl ave. Amon

wad4 %o frgm ¢qwné@ﬁa2~é6é%feqwag() sheml) s MNakd:- Hxﬁa(%% mg, 11.6
s AIIRECAZ L AL O by S| BSnIFpB AR elE o
25ﬂb§ct‘lbé(ﬂ3ﬂ)rt00m@bﬁlﬁi 080332 (tExhhl@lecZ&jpDOndS 0677 BA+(P. g,

20 (ks By 286 erdsnadd f o 2 e % (neapayipisinosmppy!)-
4 1& ﬁﬁ'ﬁiaz%g%ﬁ cﬁapgpﬁn{ Ssanfhd ¢ Co@nbliglggF‘G [ A 3] 7.71 (m

Step do- 6- vi nyl di oxol e
( Conp@hmdtl@ﬂz@ﬁp@m)d Sbowas sopantd e white solid (110 mg, 37%) from

S0 BT patAdn e UEY e RGN iy s e ipfnon.

at ysinfa\Wasccaddatnild t6 #ha? dsberib& Ror TBRbdudd® pgxxtah@[b 290 p. 170

resul ting yeIIowmxturFr‘ was mnai ntain at

25 mi m,174REnLEMS: §A8 M +The HINMRADM SRl nadh(swp Hh, RD64m, 2 H),

NE R Rl e s el R LT R

et RgR)HY, 6.6alp8,ai M), 6.80 (d, J 60Hz 1 H), 747(s 1 H),7.71 (d J=6.0 Hz, 1
(6 i odobenzo[ d] [1, 3] di oxo0l-5- yI)rret hanol (1.8 g, 56%
-white solid. WD 2008/115719PCT/ US2008/ 056396 111
LCI\/IS: 279[ M+1] '; 1H NVR (DMBO-d6) 6 4.31 (d, 2H, J=
4.2 Hz), 5.40(t, 1H, J= 4.2 Hz), 6.03 (s, 2H) , 7.03
30 ( s EXAMPLE343:(Bx.epaidtion of 1-(3-(tert-butylamino)propyl)-2-(6-

6- 1 odobenzo[d][ 1, 3]dio 1 5- nmet hanol
g 7mmol ) in Ejr‘%/‘;‘@‘]?]@igl é‘e%fylﬂ“tﬁ‘s Q{d&zﬂ%@gpzndm 4-

g, 14.6 mml) Jfind(¢o 0C under N2
5at nosphere. The mxt e vvas stl rred at room
te rrpe r atlbe @tlf oompAImd 3 wey prepared aonwhitheolet (@dengy 3GH) dtom

R £ 8oL B S OB AS AN O ) P Ehots >

6 |odobenzo[d][1 3] di oxol e-5-car bal dehyde (2 g, 77%
as white solid. LCMs: 277[ M+l] '; 1H NVR (DMBO d6) (5
6.20 (s, 2H), 7.28 (s, 1H), 7.61 (s, 1H), 9.79 (s,
1H). 10To a m xture of PPh3CH3l (5.5 g, 13.5nmmol) in
dry THF was added t-BuOX (1.7 g, 14.8mvol) at 0C. The



Step 59j.

1- (2- (Neopent yl am no) et hyl ) - 2- (6-vi nyl benzo[d][1, 3]dio
WOoRW8313714 hi 0) - 1H m dazo[ 4, 5-c] pyri di n- 4- am nePCT/US2008/056396

(Conpound 84) 20A mixture o3 0607-84 (100 ng, 0.36

nyalriign Fobingy T aeusawhre (EhH e B3 TEE X BSmmehn yer-
an @u%m@@d@g) Hﬁn% 9 p%eﬁﬁﬂj@ R eTLEL t@ﬂﬁy @é’s@H@eM cérRpdilad 51

was Stirred for 12 110 C (oil h), under
ni {Exgenic 38 nosphéde: 22I7h§ wM%rft%v[wlﬂwHéﬁMRn&WSO -de): 8 0.95

wat er,, .t 1 X e h: t t iih I

no bt ) T iR Ty e B ARG PRl D e wy o0
5 puaﬂﬁl@@h Ry2BHER6T (&1(}(}@@12& MeObloatz, 304)L ¥ .48Gs, qbﬂﬁwmz(d J=
the title compound 84 (32 ny, 21% asayellowsoll
m p:0 Hz5-Hyg C. LovB: 547[ Mr1]'; 1H NVR ( DMBO- d6)
(50. 77(s, 9H), 2.18(s, 2H), 2.72(t, 2H, J= 4.5 Hz),
4.21(t, 2H, J = 4.8 Hz), 5.31(d, 1H, J= 8.4 Hz),
5. EXNAIMPILH, 44|'=Er3p5rd1il))1 of @- @bﬂobéh‘zl))[d]ﬁl,fﬂaldx&l 5-37*[)1,10) 1-(3-

6.81 (m 2H), 7.22 (m }_o%p (s, d(d

1H, J= 4.5 I—IﬁBe“t%'WEWPL Wyl)ﬁ%ﬁ%‘l’%“tm 5'6}Py“ in-4-amine
10 6- (4- am no- 1 %ggﬁ g@)t yl am no) et hyl ) - 1H m dazo

[4, 5-c] pyr| thi'o) benzo [d] [1,3] dioxole-5-

car bon| tTlolaI selqtﬁomrﬁdh(ﬁdAlﬁﬁl)oprdp@) -2-(6-iodobenzo[d][1,3]dioxol-5-ylthio)-

o BB B ST 8T GRB LS rBAPBRRT 0301 68 gmoD n

01
1 %ﬂ?a%bl 6 mLﬁggﬁd%d&é%% ﬁkfélta?)oﬁe a3 rﬁg Wﬁlﬁ{ol) Alrdi Qt)ﬁ%@gor 30

vvasms tat nopedtempelﬁme N&BH@MSOWQ hil&nmm@) wasaddetitsl@méﬂ Trace

rate er. The resultin
15 Sobf hIG00H ML Fadtand TR T Gos s P R AR A ion
ChiaRedrog ity rsgb ahGated NaH(K@J(ﬂOInﬁLMTTBé hettietvagl diluted with
acet at e= 10/1 to obtain title conmpound 107-89 (450
ng Va1 44 OOa@Léa%@tt@cg‘élWlél diglgpomeptppefQ ML x 4 Trg/Rxtract was

Dmgggﬁgte& 2% S&Me%l byz;m: HPLAR) élée th]eh&tle co&p%gné 80 &Ml white
6 e@slhdaqmnmg D0¢R: e dpert WoAGE hOMS: SPD [ MH i; M B[ (HMSO-d):

r

031 B} behHar k] mafiih 325(8. §10a7 836 § 76 BHE oMyttt 1 =69
89 19 6

e 1266 P P G A P52 P ot 749
nng)) 52?2@1)"%57(1120'“89 (176 ny, 0.64 mol),
neocuproi ne hydrate (11.2 ng, 0.054 mmol), Cul (10.2
ng, 0.054 mmol) and NaOtBu (77 ng, 0.81 mmol) in
anpsd g FOM: i patationsif @Mﬁ%ﬂ%[?][iiimiloﬁbl-S-?lthmil-(z-
descri bed for conpound 84 (Exanple 59): mp. 126-130

250 LCVB: 425 [isaprppoxyetl NnmidooBoS dh)yridio-47andine

2.20(s, 2H, J = 4.8 Hz), 4.27(t, 2H,
J = 4.5 Hz), é%@(‘"’““é&?) 6.31 (s, 2H), 6.83 (d, 1H,
J= 4.5 Izslzgolutﬁ)nQH2((35rbra>hibbeﬂzo§ﬁ[1(,§]dﬂd>dbl 5%1t6f0) 9 HLididazo[4,5-

EXAMPLE 61: Preparation of
2- chyridaot-ammedicampeyndf990i2d(5qme) b brgnely PPhs (718 mg, 2.74

20 4
2O 0 IRIATON 3, BN o A 36l 515
305, @ ©Ohicad 0r2m2) dndr@Hlangle& Ao [ves[stirr3d di mxmi tEm(aéitatme trd@0 min.
OlO; 101) xt ure of cat echol fg rimo
Qoltrtﬁé?\f%é;%\z I ygsugmgndghe @uﬁ%m Wlyrap 4
( 3§hﬂ5ﬁlatc%r sﬂlca g @D E1OP Qtng@/ 1)"@1%1 f§ltlév(}5d3|5jy ﬁtre HPLC to

reflux for 2 r reaction, the mxture was
cogivedhct otle cmnpmmmﬁé raatawvleteasnﬁd (\lalla@@ W46): adpetBy 0190 °C.

o] GTaM "R VSRR Rl o Faa Hedtasam. 1

pressure at 36 Cto obtain 2, 2-

di net hyl benzo[d][1, 3] dioxole (2.34 g, 17% as a yellow
oil. 1H NWR (CDC13-d6) (5 1.69 (s, 6H), 6.78(m 4H)
30A sol ution of conpound

2, 2-di net hyl benzo[d] [ 1, 3] di oxole (2.34 g, 15.6 mmol )



WD 2008/ 115719PCT/ US2008/ 056396 113 on silica
(petroleumether) to provide the title conpound

wWO1®341019 (5.6 g, 89% as a white solid: 1H NMRT/US2008/056396
(CDC13 d6) (51.58 s, 6H), 9. 15(s, 2H). Step 61b.

2 Al 3507, 2 LI o L0 ) o Yobl it s o
ct hl, ) =Hs 341)(([34}1@‘ @]mxalmry%@rnz? %m%,%@.z;sgéam).

5The t|t| e conpound 101 was prepared
white solid from conpound 0607-84 (200 ng, 0.72 mmol

(1")2%“ %%%4%%%“0 d% %d%énlgﬁﬁ@zﬂ%nﬁ;r}iﬁ- 3L -

5Na0t - Bu (69 nUisofropdxyeray1)lH- ﬁnﬁlﬁﬁ%{ (Pl Buﬁl §-amifb )
using a procedure simlar to that descri ed for
conpound 84 (HK&ampoand®P) m p.: 214-216C, LCMB: 554

1 i AT B (0 868 B orf 3 B o

2Hp0n}1§0151d@ f(EZ-IQdOBeIﬁG[(ﬂ Bl, S]Hi'd)xol &y&lhlo()-SH ibdiazof4,84]fydidin-4-
2H, J= 7.70 1H, J= 5.2 Hz).
EXAWL@F_(C@?POPP%B%QG&Q (((;90 gte, 0.727 rnrnolS PPh; (381 mg, 1.46 mmol), 2-
1- :
L
netc(lﬁhwr(émmia) afnﬂil{)HzSﬂﬁ(d iiﬂﬂt) using a procedure similar to that described for

R R éioﬂofc) RS AN T

to(lglt\/l%@ Hgglémw d, 6PnJ Mzﬁ 8P 1336% bR, G, 1(13%) 4.49

he m xture was t en O heated to
anélt gHi I réd Ha), 629Ks,&H)t .09 (s.d et AT (¢ H, Thed. frixd, Jr532 (S 1H),

SV ATRL O o7 A ST A

mtrobenzo[d][l 3]d| oon e (12.0 g, 87% as a yell ow
solid. LCMS: 168 [M+1l] '; 1H NVR ( DMSO d6) $56 27 (s,
2HEXAMPLE 47: Preparptionof|3,(2-iodo-pemethoxyphenylthiqkly(2-

; 2|1t§ggenig|[ df“g"f"%‘f’c?% E‘i‘/' fﬁ"g“ aZ%[‘rg ]Eﬁﬁwﬁg@ﬂ%dded

in one portiofCompauadledyi on of fum ng HNG3 and con.
HNOG3 ( VN=1/ 120 10 to The Xt ure
0stirred Thspﬁs Cﬂma?uwd?ﬁ‘%wsewﬁeé}rs@ awewgﬁe ‘3611&]8 |§t2c/\l%afsr°m
ic r
@AIW?&Iﬁ{dr% Ze nOtgg %ﬁf@h@x glo%lmepmqmlda,zomu% rc] | {lldl\?eé‘ armne
a yeinipownd O20@ 54)TEE0 mg;ﬁd@nnimmasPRleeé%}jmgehf)O g1, hZeut

ggagog;%%%;'ﬁgﬁ%m S0 bt R HHEPR G T ek ol e 6 Tpuene

gi& nﬁ aH&I@'H)ZC% n@}dﬁql appreéédufeeﬁnﬁﬂaa@ tBht RE@tUcE f@Cddtnpound

under atnosphere. After the mxture was

25 heél1 éEXZtr@plbéﬁ) im@, 10hel tfe4t. Iﬁdﬁc‘egwk]enﬁvﬁMl%\WSO de) &

ir My (447 t r.Qu

P S b f g kel Ee S HAw Lo 08 paty 435 ¢
dapk, ard:.5 1WE), 3008k, 355 1OFTIIASRODS 036396 , 1141 HhR 6.83 (d, 1H, J
exot herni ¢ reaction subsi ded (2-5 mn). The m xture

was GeHzuxYeld @20 nin and poured into ice/water. The
orange-red product was isolated by filtration,

di ssolved in glacial acetic acid, and the solution
30 f i [EDeXMPLh#8:Priepharatibineo fid-(4t araine- Mlmbemi)[dnl,e]dioxol-s-
ice d water. The orange-red soli duct was
is altawi-&f%ynﬂam A sloNrigimd- yél)ibi“é‘H‘aE‘HdE) Ké@‘i“&%u'&%ﬁﬁbu nd

6- Ridyf &ﬁ%‘ﬁ&%dkh Lnhel Q%ﬁqu&eﬁfﬂ[ﬂgl @gh&?bl%r-ylﬁﬂgﬁ-lH-

LCVS: 183 [M+1] '; 1H NWR (DMSO-db)” 6 6.06 (s, 2H),

6. Bhidasq[4.5H)]pyridiBd -yIshutdnepte (ToRPosd 0303166) A
suspensi on of conpound

6-ni trobenzo[d][1, 3] di oxol-5-anmi ne (2.65 g, 14.6 nmol)

in con. HClL (15 nL) and water (5 nL) was heated on a
steam bath for 5 mn 10and then cooled to 5 Cwth
stirring. A solution of sodiumnitrite (1.0 g, 14.4

nmol )



in water (15 nL) was added until all the solids

di ssol ved. The solution was stirred for additional 5
worRwsantia sol ution of potassiumiodide (2.4 gPCIUSE08/056396

nmmol) in water was then added rapidly with vigorous

el oo hidbrhicker blaluenk G DRReh bl Rafd o sy

PUEidykiafh-PAmER! c@mlpl)%ﬁéﬂ bmﬁp@m%}g ()QII8|3¥1|1H1§ eétwlq/

petroleun1ether =1/ 10) to provide the titl e conpound
01brondRtandae (442 B8NA. 7&&nm1ql)a s s G168 dng Dr$28vRmol) in DMF (7

(S?gvgf)} d6)sti6 a1.2§15 ‘(Csfor %'TQ ’DI\XF was (SVapOI‘?!._t%d undet Vac(uutn an'EP the

1-¢ed tiyib @Bl Belugin ik dmaof@phy b SHENES 1Bk @hRride /
5xo% gﬁkffﬁﬁgfﬁlkfz1d%iof%l%nc?é F?%ln 4- a?n[(ﬁh]e{h%,éﬁ]3 Hee

( oawﬁtmﬁbatﬂj)@)l) syl the fifle %@ﬁ@@@rﬁ%ﬁ apdaovigteaplid ¢H08 mg,
| | lid f d 0607- 84

106 RSP T | 01077113 (157 g, "0 466 ol ).

neSep4s8hoi4A@- Alﬁlrﬁgz (@iddaberrofd] )1, XJdoxO175-ytrhio- 1 GBIt 4,5-

), and NaO-t - 0.537 mmol ) in anhydrous DVF
SCH%?dHSLﬁBbgﬂﬁﬁB@%& PPN Q0Ar to that described for

10 C onpo Lf&?‘n}%‘hn(i @59@3%31 é(i)?)l)ﬂl\/%() d@% mgrgo(]ﬁ)' \;!7&34 1%01\%%5 rnL arnrnoma n

445 M+l IH NWR
(s meﬂtd)lpl @092 WAY) eﬁid)the ﬁuﬁ’tﬂre(w?;s th@l;edjltSO °C Il-llza sea:ﬂedZtﬂl‘()e
E)S OV@ZPDg T oé\foenpz ﬁ\@poyf.te ugefilp?%sg?l@ a%léb'_he {?:Siﬁge was

h
o z znérl%%(?ﬁyeéoﬁgrll% r'?]h%oo) hoLt Z&Fyd(]ﬁfsihga]r %‘GI‘P gtii(lgt‘hﬂrléﬁe ehloride / methanol at

30§,Dtlhtmylel1it e tl‘Fle compound 66 as a Whlte solid (68 mg, 40%) m.p. 227 ~232
15428 ggggpgmgf) ﬁ@%%@ﬁéd“dcﬂ%z%ﬁ‘(é'ﬁli%rd&% V,5=72
@ﬁb uord 9HCTJHJ$2Q@§/ @56@@ 1(53£S(se@H§%868 (s, 1H), 6.81 (m, 2H),
6-1 odo- N, N- di net hyl benzo di oxol-5-am ne
( CarSdendoig7 (211, 7.71 (d, NI 4 GH on of
3, 4- (N@thylenedloxy)anlllne (8 g, 58.3 nmml) in AcOH
(120 m) was added Ac20 (48 nlL). The m xture was
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give the title conmpound 0107-115 as a yellow oil (700
ny, 369% . LCI\/S 306 [ MH1] . 1H NWR (DVMBO-d6): (52.15
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20 ngy, 0.0358 nmol), t-BuONa (34 ng, 0.0358 mmol),
neocuporine (8 ng, 0.0358 mmvl) and DVMF (3 nlL) using a
wW@e@satirie simlar to that described for conpoREiUSM08/056396
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119 Bi ol ni cal Assays: As stated hereinbefore
the derivatives defined in the present invention
possess anti-proliferation activity. These properties
may be assessed, for exanple, using one or nore of the
procedures set out bel ow



5(a) An in vitro assay which determ nes the ability of
a test conpound to inhibit Hsp90 chaperone activity.

WA b@sHss®D chaperone assay was performed to nmeBSUDE20081€56396
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the invention and ir activity in HSP90 assa

I n t hésBixius 8206 Ge> ¢ o] $ By graPrgetulisondating: }53 dione

i3 e b Fpd VI o ol iy s dpl P o8
30 Chafdervansti(re€a0y5 WSBY@ hBThe rqagti¢d ﬁﬁ@l)relwdslcboleti lto room

temperature and filtered. The filtrate was concentrated under high vacuum to give a

crude product as an orange solid which was purified by column chromatography on
silica gel (CH,Cl,/MeOH=100/1) to provide compound 0302-77 (1.5 g, 39%) as a
pale yellow solid: LC-MS: 494 [M+1]"; '"H NMR (400 MHz, DMSO-ds) 6 3.93 (t,
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2H,J=5.2 Hz), 4.52 (t, 2H, J=5.2 Hz), 6.05 (s, 2H), 6.60 (m, 3H), 6.83 (d, 1H, J=
6.0 Hz), 6.99 (s, 1H), 7.66 (d, 1H, J= 6.0 Hz), 7.76 (m, 4H).
Step 54b. 1-(2-Aminoethyl)-2-(6-chlorobenzo[d][1,3]dioxol-5-ylthio)-1H-
imidazo[4,5-c]pyridin-4-amine (0303-77)

A mixture of 0302-77 (1.5 g, 3 mmol) and N;Hs-H,O (1.8 g, 85%, 85.5 mmol)
in CH,Cl; (50 mL) and EtOH (5 mL) was heated to 50 °C and stirred for 3 h. The
solid was removed by filtration and the filtrate was washed with brine (100 mL x 2).
The organic layer was dried over Na,SOy, filtered and concentrated to give the title
product 0303-77 (850 mg, 77%) as an orange solid: LC-MS: 364 [M+1]"; '"H NMR
(400 MHz, DMSO-ds) 0 1.98 (s, 2H) 2.80 (m, 2H), 4.18 (t, 2H, /= 6.4 Hz), 6.09 (s,
2H), 6.31 (s, 2H), 6.76 (s, 1H), 6.84 (d, 1H, J= 5.6 Hz), 7.24 (s, 1H), 7.69 (d, 1H, J
= 5.6 Hz).

Step 54c. 2-(6-Chlorobenzo[d][1,3]dioxol-5-ylthio)-1-(2-(neopentylamino)ethyl)-
1H-imidazo[4,5-c]pyridin-4-amine (Compound 77)

To a solution of 0303-77 (850 mg, 2.34 mmol) in methanol (33 mL) was added
pivalaldehyde (242 mg, 2.8 mmol). After stirred for 30 min at room temperature,
NaBH3CN (588 g, 9.36 mmol) was added slowly, and the mixture was stirred for
another 30 min. The mixture was diluted with water (500 mL) and extracted with
dichloromethane (100 mL x 2). The extract was concentrated and purified by
column chromatography on silica gel (CH,Cl,/MeOH = 50/1) and crystallization
(CH,Cl, / Et,0 =1/4) to give the title compound 77 (195 mg, 19%) as a light yellow
solid: m.p. 160 ~ 161 °C. LCMS: 434 [M+1]"; '"H NMR (DMSO-d®) 6 0.76 (s, 9 H),
1.60 (s, 1H), 2.17 (s, 2H), 2.76 (m, 2H), 4.24 (t, 2H, J = 6.0 Hz), 6.07 (s, 2H), 6.32
(s, 2H), 6.68 (s, 1H), 6.83 (d, 1H, /= 6.0 Hz), 7.24 (s, 1H), 7.70 (d, 1H, J = 5.6 Hz).

EXAMPLE 55: Preparation of 2-(6-methylbenzo|d][1,3]dioxol-5-ylthio)-1-(2-
(neopentylamino)ethyl)-1H-imidazo[4,5-c|pyridin-4-amine
(Compound 78)

Step 55a. 5-lodo-6-methylbenzo[d][1,3]dioxole (Compound 0107-78)

NIS (6.6 g, 29.4 mmol) was added into a solution of compound 3,4-
(methylenedioxy)toluene (5 g, 36.7 mmol) in MeCN (250 ml). To this mixture was
added TFA (8.35 g, 73.4 mmol). The mixture was stirred overnight at room
temperature. The solution was concentrated to leave a residue which was purified by

column chromatography on silica to provide compound 0107-78 (12.3 g, 63%) as a
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Step 55b. 1-(4-Methoxybenzyl)-2-(6-methylbenzo[d][1,3]dioxol-5-ylthio)-1H-
imidazo[4,5-c]pyridin-4-amine (Compound 0205-78)

A mixture of compound 0204(2.86 g, 10 mmol), compound 0107-78 (3.14g, 12
mmol), NaOt-Bu (960 mg, 10 mmol), neocuproine hydrate (208 mg, 1 mmol) and
Cul (190 mg, 1 mmol) in dry DMF (60 ml) was stirred at 110 °c overnight. The
mixture was concentrated and purified by column chromatography on silica gel
(CH,Cl/MeOH = 100/1) to provide compound 0205-78 (2.0 g, 48%) as an orange
solid. LCMS: 421 [M+1]"; 1H NMR(DMSO-d°): 6 2.26 (s, 3H), 3.69 (s, 3H), 5.38
(s, 2H), 5.98 (s, 2H), 6.80 (m, 7H), 7.05 (d, /= 8 Hz, 2H), 7.66 (s, 1H).

Step 55c¢. 2-(6-Methylbenzo[d][1,3]dioxol-5-ylthio)-1H-imidazo[4,5-c]pyridin-4-
amine (Compound 0206-78)

A mixture of compound 0205-78 (2.0 g, 4.76 mmol) and CF;COOH (20 ml)
was stirred at 85°C for 4 h. The mixture was concentrated and diluted with water (50
ml). The resulting solid was collected to provide the title compound 0206-78 (1.4 g,
78%) as a brown solid: LCMS: 301 [M+1]"; 1H NMR(DMSO-d®): § 2.28 (s, 3H),
6.06 (s, 2H), 6.87 (s, 2H), 7.02 (s, 1H), 7.15 (s, 1H), 7.58 (s, 1H), 7.93 (s, 1H), 12.98
(s, 1H).

Step 55d. 2-(2-(4-Amino-2-(6-methylbenzo[d][ 1,3]dioxol-5-ylthio)-1H-
imidazo[4,5-c]pyridin-1-yl)ethyl)isoindoline-1,3-dione (Compound 0302-78)

A mixture of compound 0206-78 (1.4 g, 4.67 mmol), 2-(2-
bromoethyl)isoindoline-1,3-dione (1.78 g, 7.00 mmol), and Cs,COs (2.58 g, 7.93
mmol) in DMF (40 ml) was stirred for 4 h at 80 °C. The reaction was filtered and
the filtrate was concentrated. The product was purified by column chromatography
(dichloromethane/ methanol= 20/1) to provide the title compound 0302-78 (760 mg,
34%) as a brown solid: LCMS: 474 [M+1]"; 1H NMR(DMSO-d®): § 2.12 (s, 3H),
3.90 (t,J=5.4 Hz, 2H), 4.44 (t,J = 5.4 Hz, 2H), 5.96 (s, 2H), 6.59 (s, 2H), 6.78 (t,
3H), 7.61 (d, J= 5.6 Hz, 1H), 7.78 (m, 4 H).

Step 55e. 1-(2-Aminoethyl)-2-(6-methylbenzo[d][1,3]dioxol-5-ylthio)-1H-
imidazo[4,5-c]pyridin-4-amine (Compound 0303-78)

To a mixture of H,NNH; H,O (800 mg, 16.1 mmol) in dichloromethane/methanol
(30 ml, 10:1) was added compound 0302-78 (760 mg, 1.61 mmol). The mixture was

stirred for 4 h at room temperature and then filtered. The filtrate was washed with
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brine and the organic phase was concentrated to provide the title compound 0303-78
(500 mg, 90 %) as an orange solid: LCMS: 344 [M+1]"; 1H NMR (DMSO-d°): §
1.93 (br, 2H), 2.32 (s, 3H), 2.75 (t,J = 6.4 Hz, 2H), 4.11 (t, /= 6.8 Hz, 2H), 5.99 (s,
2H), 6.16 (s, 2H), 6.79 (m, 2H), 6.93 (s, 1H), 7.64 (d, /= 5.6 Hz, 1H).
Step 55f. 2-(6-Methylbenzo[d][1,3]dioxol-5-ylthio)-1-(2-(neopentylamino)ethyl)-
1H-imidazo[4,5-c]pyridin-4-amine (Compound 78)

NaBH;CN (366 mg, 5.82 mmol) was added to a solution of compound 0303-78
(500 mg, 1.46 mmol) and pivalaldehyde (151 mg, 1.75 mmol) in methanol (20 ml).
The mixture was stirred for 0.5 h at room temperature. Dichloromethane (40 ml) was
added into the above mixture and washed with brine for 3 times. The organic phase
was dried over MgSQOj, and concentrated to give crude product which was purified
by column chromatography (dichloromethane/ methanol = 20/1) and followed by
recrystallization with dichloromethane and ether to provide the title compound 78
(30 mg, 5%) as a white solid: mp 155-156°C; LCMS: 344 [M+1]'; 1H
NMR(DMSO-d°) 6 0.76 (s, 9H), 2.17 (s, 2H), 2.33 (s, 3H), 2.70 (t, J = 6.2 Hz, 2H),
4.18 (t,J= 6.2 Hz, 2H), 5.98 (s, 2H), 6.20 (s, 2H), 6.78 (t, 2H), 6.93 (s, 1H), 7.65 (d,
J=5.6 Hz, 1H).

EXAMPLE 56: Preparation of 2-(6-(methylthio)benzo[d][1,3]dioxol-5-ylthio)-1-
(2-(neopentylamino)ethyl)-1H-imidazo[4,5-c¢]pyridin-4-amine
(Compound 87)

Step 56a. 5-(Methylthio)benzo[d][1,3]dioxole (Compound 0106-87)

To a suspension of magnesium turnings(2.25 g, 93.7 mmol) in anhydrous
THF(50 mL) was added dropwise 5-bromo-1,3-benzodioxl (15.03 g, 75.1 mmol)
over 1.5 h under an atmosphere of nitrogen. After being heated under reflux for 1 h.
the mixture was cooled to -45 °C and powered sulfur (2.43 g, 75 mmol) was added
to it. The mixture was stirred at -45 °C for 1.5 h and then at room temperature for
1.5h, at which time water (4.1 mL) and 6M HCI (22.5 mL) were added to it. Then
without purification adjust the reaction PH to 7.5, and then CH3I (10.8 mL) was
added followed by TEBA. The mixture was extracted with CH,Cl,, and the crude
product was purified by column chromatography on silica gel (PE = 100%) to
provide the title product 0106-87 (7.034g, 55.8%) as a white soil: 'H NMR (400
MHz, DMSO-ds) 6 2.41(s, 3H), 5.99(s, 2H), 6.75(q,1H , J= 2 Hz, 8 Hz), 6.86(d,1H,J
=8 Hz), 6.92(d, 1H, J=1.6 Hz).
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Step 56b. 5-iodo-6-(methylthio)benzo[d][1,3]dioxole (Compound 0107-87)
A mixture of 0106-87 (9.034 g, 53.8mmol), HNO3 (5.4 ml), (CH3CO),0 (108
ml) was stirred at -10 °C for 2h. The reaction was then poured onto the ice water for
0.5 h. The resulting yellow solid was collected to provide 5-(methothio)-6-
nitrobenzo[d][1,3]dioxole (6.2 g, 54.3%): LCMS: 214 [M+1]"; '"H NMR (400 MHz,
DMSO-ds) 6 2.49(s,3H), 6.25(s,2H), 7.12 (s, 1H), 7.79(s, 1H).

A mixture of 5-(methothio)-6-nitrobenzo[d][1,3]dioxole (6.2 g, 29.2mmol), Fe
(16.36 g, 29.2mmol), HCI (11.68 ml) in EtOH (73ml) and H,O(180 ml) was stirred
at 110 °C for 2h. The reaction mixture was adjusted the PH to 11 and filtered. The
filtrate was concentrated and purified by column chromatography on silica gel
(petroleum ether/ethyl acetate = 10/1) to get 6-(methylthio)benzo[d][1,3]dioxol-5-
amine as a dark liquid (3.6 g, 67.3%): LCMS: 184 [M+1]"; "H NMR (400 MHz,
DMSO-ds) 6 2.3(s,3H), 5.05(s,2H), 5.86(s, 2H) 6.39 (s, 1H), 6.83(s, 1H).

The above prepared 6-(methylthio)benzo[d][1,3]dioxol-5-amine (3.6 g) was
added into the mixture of H,SO4(8.07ml) ,CH3CN(150ml) and AcOH(225ml) in
water(150ml) at 0 °C. The mixture was stirred until becoming a clear solution. To
this solution was added NaNO,(1.495¢) at 0 °C. The mixture was warmed to room
temperature and allowed to stir at rt for 30 min. The solution was slowly dropped
into a solution of KI (9.811 g) in water (150ml) at 50 °C, cooled to room
temperature to get a black solid which was purified by column chromatography on
silica gel( petroleum ether) to obtaine the title compound 0107-87 (3.4g, 58.8%). 'H
NMR (400 MHz, DMSO-ds) J 2.3(s,3H), 6.05 (s, 2H), 6.94(s, 1H), 7.38 (s, 1H).
Step 56¢. 1-(4-Methoxybenzyl)-2-(6-(methylthio)benzo[d][1,3]dioxol-5-ylthio)-1H-

imidazo[4,5-c]pyridin-4-amine (Compound 0205-87)

The title compound 0205-87 was prepared (1.1 g, 65.3%) as a brown solid
from compound 0204 (943 mg, 3.4 mmol), 0107-87 (2 g, 6.8 mmol), neocuproine
hydrate (71 mg, 3.4 mmol), Cul (64.7 mg, 3.4 mmol) and NaOz-Bu (490 mg, 5.1
mmol) in anhydrous DMF (50 mL) using a procedure similar to that described for
compound 0205-78 (Example 55): LCMS: 453 [M+1]"; '"H NMR (DMSO-d°) § 3.68
(s, 3H), 5.37 (s, 2H), 6.00 (s, 2H), 6.45 (s, 2H ),6.64 (s, 1H), 6.81 (d, 2H, J=9.2
Hz), 6.94(s, 1H), 7.04 (d, 2H, J = 9.2 Hz), 7.65 (s, 1H).

Step 56d. 2-(6-(Methylthio)benzo[d][1,3]dioxol-5-ylthio)-1H-imidazo[4,5-
c]pyridin-4-amine (Compound 0206-87)
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The title compound 0206-87 was prepared (879 mg, 100%) as a yellow solid
from compound 0205-87 (1.1g, 2.45 mmol) and TFA (15 mL) using a procedure
similar to that described for compound 0206-78 (Example 55): LCMS: 333 [M+1]";
'H NMR (DMSO-d°) § 2.40(s,3H), 6.09 (s, 2H), 6.74 (d, 1H, J =6.8 Hz,), 7.03 (s,
1H), 7.11 (s, 3H), 7.53 (d, 1H, , J = 5.6 Hz).

Step S6e. tert-Butyl 2-(4-amino-2-(6-(methylthio)benzo[d][1,3]dioxol-5-ylthio)-1H-
imidazo[4,5-c]pyridin-1-yl)ethylcarbamate (Compound 0305-87)

A mixture of 0206-87 (879 mg, 2.65 mmol), tert-butyl 2-bromoethylcarbamate
(891 mg, 3.975 mmol) and Cs,COs (1.464 g, 4.5 mmol) in anhydrous DMF (25 ml)
was heated to 80 °C and stirred for 2 h. The reaction mixture was cooled to room
temperature and filtered. The filtrate was concentrated to remove DMF under high
vacuum to give a crude product as an orange solid which was purified by column
chromatography on silica gel (CH,Cl,/MeOH=50/1) to provide the title compound
0305-87 (372mg, 29.5%) as a yellow solid: LC-MS: 476 [M+1]"; "H NMR (400
MHz, DMSO-ds) 6 1.26(s,9H), 6 2.43 (s, 3H), 3.22(t,2H, J= 6.6 Hz) 4.18 (t, 2H, J =
6.6 Hz), 6.03 (s, 2H), 6.83 (t, 2H, J =5 Hz), 6.96(s, 1H), 7.08 (s, 1H), 7.67(d, 1H, J
=5 Hz).

Step 56f. 1-(2-Aminocthyl)-2-(6-(methylthio)benzo[d][1,3]dioxol-5-ylthio)-1H-
imidazo[4,5-c]pyridin-4-amine (Compound 0303-87)

A mixture of TFA(1.8 ml) and compound 0305-87 (372 mg, 995mmol) in
CH,Cl, (10 mL) was stirred at rt for 2 h. Saturated NaHCOj; solution was added and
was then extracted with dichloromethane. The organic phase was isolated and
evaporated to obtain the title compound 0303-87 as a solid (260 mg, 88.7%):
LCMS: 376 [M+1]"; '"H NMR (400 MHz, DMSO-ds) J 2.45 (s, 3H), 2.793(t,3H, J =
6.6Hz) 4.18 (t, 2H, J = 6.6 Hz), 6.04 (s, 2H), 6.24 (s, 2H), 6.77 (s, 1H), 6.82 (d, 1H,
J=6.0Hz), 7.02 (s, 1H), 7.67(d, 1H, J = 6 Hz).

Step 56g. 2-(6-(Methylthio)benzo[d][1,3]dioxol-5-ylthio)-1-(2-
(neopentylamino)ethyl)-1H-imidazo[4,5-c]pyridin-4-amine (Compound 87)

To a solution of compound 0303-87 (245mg, 65.3 mmol) in methanol (15 mL)
was added pivalaldehyde (84.41 g, 980 mmol). After stirred for 30 min at room
temperature, NaBH3;CN (164.14mg, 2.612 mmol) was added slowly, and the mixture
was stirred for another 30 min. The mixture was diluted with water (500 mL) and
extracted with dichloromethane (500 mL x 2). The extract was concentrated and

purified by column chromatography on silica gel (CH,Cl,/MeOH = 50/1) and
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crystallization (CH,Cl, / Et,O =1/4) to give the title compound 87 (52 mg, 17.9%) as
a white solid: m.p. 170 ~ 170 °C. LCMS: 446 [M+1]"; "H NMR (DMSO-4°) § 0.75
(s, 9 H), 1.56 (s, 1H), 2.16 (s, 2H), 2.43(s, 2H), 2.72(s, 2H), 4.22 (t, 2H), 6.02 (s,
2H), 6.25 (s, 2H), 6.68 (s, 1H), 6.79 (d, 1H, J=5.2 Hz), 7.01 (s, 1H), 7.66 (d, 1H, J
=5.2 Hz).

EXAMPLE 57: Preparation of 2-(6-methoxybenzo[d][1,3]dioxol-5-ylthio)-1-(2-
(neopentylamino)ethyl)-1H-imidazo[4,5-c|pyridin-4-amine
(Compound 79)

Step 57a. 5-Methoxybenzo[d][1,3]dioxole (Compound 0106-79)

NaOH (1.2 g, 30 mmol) was added into a solution of sesamol (2.76 g, 20 mmol)
in methanol (15 ml) at 0 °C. The mixture was stirred for 1 h at 0 °C and then Mel
(3.41 g, 24 mmol) was added into the above solution dropwise. The reaction
mixture was stirred for 3 h at room temperature. The solution was concentrated and
purified by column chromatography (petroleum ether) to give compound 0106-79
(2.5 g, 82 %) as a colorless liquid: "H NMR (DMSO-d°) § 3.67 (s, 3H), 5.94 (s, 2H),
6.33 (dd, 1H), 6.60 (d, /= 2.4 Hz, 1H), 6.79 (d, / = 8.4 Hz, 1H).

Step 57b. 5-lodo-6-methoxybenzo[d][1,3]dioxole (Compound 0107-79)

To a mixture of NIS (3.38 g, 15 mmol) and compound 0106-79 (2.28 g, 15 mmol)
in MeCN (100 ml) was added TFA (3.42 g, 30 mmol). The reaction mixture was
stirred overnight at room temperature. The reaction was concentrated and purified
by column chromatography on silica (petroleum ether) to provide the title compound
0107-79 (3.3 g, 79%) as a white solid: "H NMR (DMSO-d°) 6 3.74 (s, 3H), 5.60 (s,
2H), 6.85 (s, 1H), 7.27 (s, 1H).

Step 57¢c. 2-(6-Methoxybenzo[d][1,3]dioxol-5-ylthio)-1-(4-methoxybenzyl)-1H-
imidazo[4,5-c]pyridin-4-amine (Compound 0205-79)

The title compound 0205-79 was prepared (800 mg, 26%) as a brown solid
from compound 0204 (2.0 g, 7 mmol), compound 0107-79 (2.33 g, 8.4 mmol),
NaOt-Bu (672 mg, 7 mmol), neocuproine hydrate (146 mg, 0.7 mmol) and Cul (133
mg, 0.7 mmol) in dry DMF (40 ml) using a procedure similar to that described for
compound 0205-78 (Example 55): LCMS: 437 [M+1]"; '"H NMR (DMSO-d°) § 3.70
(s, 6H), 5.43 (s, 2H), 5.99 (s, 2H), 6.79 (s, 1H), 6.84 (d, 3H), 7.01 (s, 1H), 7.08 (d, J
= 8.4 Hz, 2H), 7.43 (s, 2H), 7.69 (s, 1H).
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7.65 (d, /= 6.0 Hz, 1H).
Step 57f. 1-(2-Aminoethyl)-2-(6-methoxybenzo[d][1,3]dioxol-5-ylthio)-1H-
imidazo[4,5-c]pyridin-4-amine (Compound 0303-79)
A solution of compound 0305-79 (1.0 g, 2.18 mmol) and TFA (4 mL) in
20  CHCl; (50 mL) was stirred at room temperature for 2 h. The mixture was adjusted
to pH 8~9 with saturated Na,COj; aqueous solution and extracted by CH,Cl,. The
organic layer was separated and dried over Na,SO., concentrated to obtain the title
compound 0303-79 (734 mg, 93%) which was used directly to the next step without
further purification: LCMS: 360 [M+1]"; '"H NMR (DMSO-d°) § 2.78 (t , ] = 6.4 Hz,
25  2H),3.71 (m,2H), 3.75 (s, 3H), 5.99 (s, 2H), 6.23 (s, 2H), 6.70 (s, 1H), 6.80(d, J=
6.0 Hz, 1H,), 6.91 (s, 1H), 7.66 (d, /= 6.0 Hz, 1H).
Step 57g. 2-(6-methoxybenzo[d][1,3]dioxol-5-ylthio)-1-(2-(neopentylamino)ethyl)-
1H-imidazo[4,5-c]pyridin-4-amine (Compound 79)
To a solution of compound 0303-79 (734 mg, 2.04 mmol) in methanol (40 mL)
30  was added pivalaldehyde (352 mg, 4.08 mmol). After stirred for 30 min at room
temperature, NaBH3CN (423 mg, 6.7 mmol) was added slowly, and the mixture was
stirred for another 30 min. The mixture was diluted with water (100 mL) and

extracted with dichloromethane (100 mL x 2). The extract was concentrated and

purified by column chromatography on silica gel (CH,Cl,/MeOH = 50/1) and
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(100 ml) was added into the above mixture and was extracted with dichloromethane
for 3 times. The organic phase was dried over MgSQy, filtered and concentrated to
give S-tert-Butyl-6-nitrobenzo[d][1,3]dioxole (9.5 g, 95%) as a yellow liquid. 1H
NMR(400M): (DMSO-d°) 6 1.29(s, 9H), 6.13 (s, 2H), 7.16 (s, 1H), 7.24 (s, 1H).
The above prepared 5-tert-Butyl-6-nitrobenzo[d][1,3]dioxole (1.1 g, 5 mmol), Fe
(5.5 g, 100 mmol) and HCI (2 ml) was added into ethanol (6 ml) and water (18 ml).
The mixture was stirred for 2 h at refluxed temperature. The PH was adjusted to 7-8
and the mixture was filtered and washed with methanol. The filtrate was
concentrated and purified by column chromatography (petroleum ether/ethyl acetate
1%-5%) to give 6-tert-butylbenzo[d][1,3]dioxol-5-amine (240 mg, 25%) as a red
solid. LCMS: 194 [M+1]"; 1H NMR(400M): (DMSO-d°) d 1.28(s, 9H), 4.46 (s,
2H), 5.77 (s, 2H), 6.32 (s, 1H), 6.63 (s, 1H).
6-tert-butylbenzo[d][1,3]dioxol-5-amine (1.55 g, 8.03 mmol) was added to a
solution of H,SO4 (5.51 g, 56.22 mmol) in MeCN (60 ml) and water (60 ml) at 0 °C.
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Step 59c¢. tert-Butyl 2-(2-chloro-3-nitropyridin-4-ylamino)ethylcarbamate
(Compound 0602-84)

A mixture of compound 0109 (55 g, 0.285 mol), tert-butyl N-(2-
aminoethyl)carbamate (59.3 g, 0.37 mol) and Et;N (43.2 g, 0.427 mol) in DMF (450
mL) was heated to 65 °C and stirred for 2.5 h. The DMF was removed under
reduced pressure and the residue was poured into brine, extracted with EtOAc, dried
and concentrated. The residue was then recrystallized with EtOH-water to provide
the title compound 0602-84 (65 g, 72%) as a yellow solid: LCMS: 317 [M+1]"; 'H
NMR (DMSO-d%) ¢ 1.36 (s, 9H), 3.10(q, 2H, J; = 8.0 Hz , J, = 16 Hz), 3.30 (q, 2H,
J1=8.0Hz,J,=16 Hz), 6.98 (d, 2H, J=8 Hz), 7.38 (t, 1H, /= 7.2 Hz), 8.04 (d,
1H, J= 8.0 Hz).

Step 59d. tert-Butyl 2-(3-amino-2-chloropyridin-4-ylamino)ethylcarbamate
(Compound 0603-84)

A mixture of compound 0602-84 (70 g, 0.221 mol), iron dust (62 g, 1.105
mol) and FeSO,4 7H,0 (18.5 g, 66 mmol) in saturated NH4Cl aqueous solution (750
mL) and MeOH (1400 mL) was heated to 80 °C for 3 h. The reaction was then
filtered and washed with MeOH. The filtrate was concentrated and the residue was
dissolved in dichloromethane. The dichloromethane solution was washed with water
and concentrated to give the title compound 0603-84 (55 g, 87%) as a red solid.
LCMS: 287 [M+1]"; "H NMR (DMSO-d°) § 1.37 (s, 9H), 3.13(m, 4H), 4.69 (s, 2H),
5.76 (d, 1H, J=5.2 Hz), 6.45 (d, 1H, J= 5.6 Hz), 6.92 (d, 1H, J=5.2 Hz), 7.41 (d,
1H, J=5.2 Hz).

Step 59e. tert-Butyl 2-(4-chloro-2-thioxo-2,3-dihydroimidazo[4,5-c]pyridin-1-
yl)ethylcarbamate (Compound 604-84)

A mixture of compound 0603-84 (55 g, 0.192 mol), KOH (54 g, 0.959 mol),
CS; (73 g, 0.959 mol) in EtOH (500 mL) and H,O (50 mL) was stirred for 12 h at 85
°C. Then the mixture was cooled to room temperature and diluted with water. The
mixture was adjusted to pH7 with AcOH, filtered to give the title compound 604-84
(54.5 g, 87%) as a yellow solid: LCMS: 329 [M+1]"; '"H NMR (DMSO-d°) § 1.20 (s,
9H), 3.33(s, 2H), 4.24 (t,2H, J=4.8 Hz), 6.89 (t, IH, /J=5.2 Hz), 7.33 (d, 1H, J =
5.2 Hz), 8.14 (d, 1H, J=5.2 Hz), 13.59 (s, 1H).

Step 59f. 1-(2-Aminocthyl)-4-chloro-1H-imidazo[4,5-c]pyridine-2(3H)-thione salt
(Compound 0605-84)
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A mixture of compound 0604-84 (63.8 g, 0.194 mol) and TFA (150 mL, 1.94
mol) in dichloromethane (750 mL) was stirred for 2 h at 25 °C. The solvent was
removed and dried to give the title compound 0605-84 (163 g) as a yellow solid
which was used directly in next step without further purification: LCMS: 229
[M+1]"; 'H NMR (DMSO-¢°) 6 3.27(q, 2H, J, =5.2 Hz, J, = 11.2 Hz), 4.47 (t, 2H, J
=6.0 Hz) , 7.55 (d, 1H, J= 5.2 Hz), 7.92 (s, 2H), 8.20 (d, 1H, J=5.2 Hz), 12.22 (s,
2H), 13.78 (s, 1H).
Step 59g. 4-Chloro-1-(2-(neopentylamino)ethyl)-1H-imidazo[4,5-c]pyridine-2(3H)-
thione (Compound 0606-84)
A suspension of compound 0605-84 (163 g, 0.194 mol) in MeOH (1300 mL)
was adjusted to pH 8 with NEt; (~ 100 mL) at ice bath. Then pivalaldehyde (33.4 g,
0.388 mol) was added to the mixture and the mixture was stirred for 30 min at room
temperature. NaBH3;CN (48.76 g, 0.776 mol) was added to the mixture and the
mixture was stirred at room temperature overnight. The resulting solid was filtered
to give the title compound 0606-84 (38.6 g, total yield of two steps: 67%) as a
yellow solid: LCMS: 299 [M+1]"; 'H NMR (DMSO-d®) § 0.79 (s, H), 2.36 (s, 2H)
2.95(t,2H,J=6.0 Hz), 4.32 (t, 2H, J=6.0 Hz) , 7.49 (d, 1H, J= 5.6 Hz), 8.07 (d,
1H, J=5.6 Hz).
Step 59h. 4-Amino-1-(2-(neopentylamino)ethyl)-1H-imidazo[4,5-c]pyridine-2(3H)-
thione (Compound 0607-84)
A mixture of compound 0606-84 (11.4 g, 38.2 mmol) and sodium amide (30
g, 769 mmol) in 400 mL liquid ammonia was stirred at 25 °C for 24 h in a autoclave.
Ammonia was volatilized before opening the autoclave. Water was added carefully
until all solids were dissolved. This solution was adjust pH 7 with acetic acid and
filtered to obtain the title compound 0607-84 (9 g, 84%) as a gray solid: LCMS: 280
[M+1]7; "TH NMR (DMSO-d°) 6 0.792 (s, 9H), 2.27 (s, 2H), 2.84 (m, 2H), 4.19 (m,
2H), 6.06 (s, 2H), 6.77 (m, 1H), 7.71 (m, 1H).
Step 59i. 5-lodo-6-vinylbenzo[d][1,3]dioxole (Compound 0107-84)

To a solution of 3,4-(methylenedioxy)benzyl alcohol (1.8 g, 12mmol) and
CF;COOAg (3.434 g, 15.5 mmol) in dry CHCI; (55 mL) at -5°C was added I, (3.9 g,
15.5 mmol) in portion. The resulting yellow mixture was maintain at -5°C for 5 min,
then filtered. The filtrate was washed with 20% Na;S,03, dried and evaporated. The
crude was purified by column chromatography on silica gel (petroleum ether) to

obtain (6-iodobenzo[d][1,3]dioxol-5-yl)methanol (1.8 g, 56%) as a white solid.
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LCMS: 279[M+1]"; '"H NMR (DMSO-d°) § 4.31 (d, 2H, J = 4.2 Hz), 5.40(t, 1H, J =
4.2 Hz), 6.03 (s, 2H) , 7.03 (s,1H), 7.34 (s, 2H).

(6-Iodobenzo[d][1,3]dioxol-5-yl)methanol (2.7 g, 9.7mmol) in dry CH,Cl, was
added dropwise to PCC(3.1 g, 14.6 mmol) in dry CH2CI2 at 0°C under N2
atmosphere. The mixture was stirred at room temperature for 20h. After reaction, the
crude product was purified by column chromatography on silica gel (petroleum
ether) to obtain 6-iodobenzo[d][1,3]dioxole-5-carbaldehyde (2 g, 77%) as white
solid. LCMS: 277[M+1]"; "H NMR (DMSO-d°) J 6.20 (s, 2H), 7.28 (s, 1H), 7.61 (s,
1H), 9.79 (s, 1H).

To a mixture of PPhsCH3I (5.5 g, 13.5mmol) in dry THF was added t-BuOK
(1.7 g, 14.8mmol) at 0°C. The reaction mixture was stirred for 20min. Above
prepared compound 6-iodobenzo[d][1,3]dioxole-5-carbaldehyde in THF was then
added to the reaction mixture dropwise. After reaction, the crude was purified by
column chromatography on silica gel (petroleum ether) to obtain the title compound
0107-84 (2.65 g, 78%) as white solid. LCMS: 275 [M+1]"; 'H NMR (DMSO-d°) &
5.24(d, 1H, J=10.8Hz), 5.65 (d, 1H,.J = 17.1 Hz), 6.07 (s, 2H), 6.73 (m, 1H), 7.28
(s, 1H), 7.39 (s, 1 H).

Step 59j. 1-(2-(Neopentylamino)ethyl)-2-(6-vinylbenzo[d][1,3]dioxol-5-ylthio)-1H-
imidazo[4,5-c]pyridin-4-amine (Compound 84)

A mixture of 0607-84 (100 mg, 0.36 mmol), 0107-84 (118 mg, 0.43 mmol),
neocuproine hydrate (7.5 mg, 0.036 mmol), Cul (6.8 mg, 0.036 mmol) and NaOz-Bu
(52 mg, 0.54 mmol) in anhydrous DMF (5 mL) was stirred for 12 h at 110 °C (oil
bath) under nitrogen atmosphere. The solvent was poured into water, the mixture
was then extracted with ethyl acetate. Solvents were removed and the crude was
purified by prep-TLC (CH,Cl,/MeOH at 20/1) to obtain the title compound 84 (32
mg, 21%) as a yellow solid: m.p. 175~178 °C. LCMS: 547[M+1]"; '"H NMR
(DMSO-d%) 6 0.77(s, 9H), 2.18(s, 2H), 2.72(t, 2H, J = 4.5 Hz), 4.21(t, 2H, J= 4.8
Hz), 5.31(d, 1H, J=8.4 Hz), 5.77(d, 1H, J=13.5 Hz), 6.05(s, 2H), 6.28 (s, 2H), 6.81
(m, 2H), 7.22 (m, 1H) , 7.32 (s, 1H), 7.67 (d, 1H, J= 4.5 Hz).

EXAMPLE 60: Preparation of 6-(4-amino-1-(2-(neopentylamino)ethyl)-1H-
imidazo[4,5-c]pyridin-2-ylthio)benzo[d][1,3]dioxole-5-
carbonitrile

(Compound 89)
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Step 60a. 6-lodobenzo[d][1,3]dioxole-5-carbonitrile (Compound 0107-89)

A mixture of 5,6-diiodobenzo[1,3]dioxole (1g, 2.7mmol) and CuCN (240mg,
2.7mmol) in DMF (15 mL) was stirred at 140 °C for 16h, The mixture was filtered
and the filtrate was added water. The resulting brown solid was filtered and purified
by column chromatography on silica gel (petroleum ether/ethyl acetate=10/1) to
obtain title compound 107-89 (450 mg, 61%) as a white solid: LCMS: 274[M+1]";
'H NMR (DMSO-d) § 6.20 (s, 2H), 7.48 (s, 1H) , 7.60 (s,1H).

Step 60b. 6-(4-Amino-1-(2-(neopentylamino)ethyl)-1H-imidazo[4,5-c]pyridin-2-
ylthio)benzo[d][1,3]dioxole-5-carbonitrile (Compound 89)

The title compound 89 was prepared (26 mg, 11.4%) as a yellow solid from
compound 0607-84 (150 mg, 0.54 mmol), 0107-89 (176 mg, 0.64 mmol),
neocuproine hydrate (11.2 mg, 0.054 mmol), Cul (10.2 mg, 0.054 mmol) and NaOz¢-
Bu (77 mg, 0.81 mmol) in anhydrous DMF (5 mL) using a procedure similar to that
described for compound 84 (Example 59): m.p. 126~130 °C. LCMS: 425 [M+1];
'H NMR (DMSO-d°) 6 0.76(s, 9H), 2.20(s, 2H), 2.79(t, 2H, J = 4.8 Hz), 4.27(t, 2H,
J=4.5Hz), 6.18(s, 2H), 6.31 (s, 2H), 6.83 (d, 1H, J = 4.5 Hz), 6.99 (s, 1H), 7.53
(s,1H), 7.68(s,1H).

EXAMPLE 61: Preparation of 2-(6-iodo-2,2-dimethylbenzo[d][1,3]dioxol-5-

ylthio)-1-(2-(neopentylamino)ethyl)-1H-imidazo[4,5-c|pyridin-4-amine
(Compound 101)

Step 61a. 5,6-Diiodo-2,2-dimethylbenzo[d][1,3]dioxole (Compound 0107-101)

A mixture of catechol (10 g, 91 mmol ), 2,2-Dimethoxypropane (8.6 g, 82.6
mmol) and p-TsOH (33 mg, 0.17mmol ) in toluene (100ml ) was stirred at reflux for
6 h. After reaction, the mixture was cooled to room temperature and NaHCO; was
added to neutralize the mixture. The solvent was removed and the residue was
purified by distilation under reduced pressure at 36 °C to obtain 2,2-
dimethylbenzo[d][1,3]dioxole (2.34 g, 17%) as a yellow oil. '"H NMR (CDCls-d°) &
1.69 (s, 6H), 6.78(m, 4H).

A solution of compound 2,2-dimethylbenzo[d][1,3]dioxole (2.34 g, 15.6 mmol
) in MeCN (80 ml) was added NIS (10.5 g, 46.8 mmol ) and followed with TFA
(3.56 g, 31.2mmol). The solution was stirred overnight at room temperature. The

solution was concentrated and the residue was purified by column chromatography
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on silica (petroleum ether) to provide the title compound 0107-101 (5.6 g, 89%) as a
white solid: "H NMR (CDCls-d°) 6 1.58 (s, 6H), 7.15(s, 2H).
Step 61b. 2-(6-lodo-2,2-dimethylbenzo[d][1,3]dioxol-5-ylthio)-1-(2-
(neopentylamino) ethyl)-1H-imidazo[4,5-c]pyridin-4-amine (Compound 101)

The title compound 101 was prepared (31 mg, 10%) as a white solid from
compound 0607-84 (200 mg, 0.72 mmol ), 0107-101 (431 mg, 1.07 mmol ),
neocuproine hydrate (15 mg, 0.072 mmol ), Cul (14 mg, 0.072 mmol ) and NaOz-Bu
(69 mg, 0.72 mmol ) in anhydrous DMF ( 5 mL ) using a procedure similar to that
described for compound 84 (Example 59): m.p.: 214-216°C; LCMS: 554 [M+1]"; 'H
NMR (DMSO-d®) 8 0.76 (s, 9H), 1.60 (s, 6H), 2.16 (s, 2H), 2.73 (t, 2H, J = 5.6 Hz),
4.24(t, 2H, J= 5.6 Hz), 6.36 (s, 2H), 6.51 (s, 1H), 6.84 (d, 2H, J= 5.2 Hz), 7.38 (s,
1H), 7.70 (d, 1H, J= 5.2 Hz).

EXAMPLE 62: Preparation of 1-(2-(neopentylamino)ethyl)-2-(6-nitrobenzo[d]
[1,3]dioxol-5-ylthio)-1H-imidazo[4,5-c]pyridin-4-amine
(Compound 113)

Step 62a. 5-lodo-6-nitrobenzo[d][1,3]dioxole (Compound 0107-113)

1, 3-Benzodioxole (10.0 g, 82 mmol) was added dropwise to a solution of
con. HNO; (65%~68%, 18 g) in H,O (39 g) at 60~65 °C. The mixture was then
heated to 90 °C and stirred for 2 h at this temperature. The mixture was cooled to
room temperature and poured into ice/water, filtered to give compound 5-
nitrobenzo[d][1,3]dioxole (12.0 g, 87%) as a yellow solid. LCMS: 168 [M+1]"; 'H
NMR (DMSO-d%) § 6.27 (s, 2H), 7.12 (d, 1H, J = 12 Hz), 7.76 (d, 1H, 3.2 Hz), 7.91
(dd, 1H, J, =12 Hz, J, = 3.2 Hz).

Compound 5-nitrobenzo[d][1,3]dioxole (5.0 g, 30 mmol) was added in one
portion to a solution of fuming HNO; and con. HNO3 (V/V=1/1, 120 mL) at -10 to -
5 °C. The mixture was stirred for 3 h at this temperature and poured into ice/water,
filtered to get compound 5,6-dinitrobenzo[d][1,3]dioxole (7.0 g, quantitive) as a
yellow solid. The compound was used directly without purification. 'H NMR
(DMSO-d°) 6 6.39 (s, 2H), 7.86 (s, 2H).

Compound 5,6-dinitrobenzo[d][1,3]dioxole (6.0 g, 28.3 mmol) was added to
stirred glacial acetic acid (120 mL) under N, atmosphere. After the mixture was
heated to boiling, the heat source was removed and iron powder (4.75 g) added with

vigorous stirring. Quick spontaneous boiling occured, the mixture turned dark and
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the exothermic reaction subsided (2~5 min). The mixture was refluxed for 10 min
and poured into ice/water. The orange-red product was isolated by filtration,
dissolved in glacial acetic acid, and the solution filtered while hot. The filtrate was
poured into ice-cold water. The orange-red solid product was isolated by filtration
and dried to provide compound 6-nitrobenzo[d][1,3]dioxol-5-amine (4.35 g, 84%).
LCMS: 183 [M+1]"; "H NMR (DMSO-d°) 6 6.06 (s, 2H), 6.51 (s, 1H), 7.36 (s, 1H),
7.73 (s, 2H).

A suspension of compound 6-nitrobenzo[d][1,3]dioxol-5-amine (2.65 g, 14.6
mmol) in con. HCI (15 mL) and water (5 mL) was heated on a steam bath for 5 min
and then cooled to 5 °C with stirring. A solution of sodium nitrite (1.0 g, 14.4 mmol)
in water (15 mL) was added until all the solids dissolved. The solution was stirred
for additional 5 min and a solution of potassium iodide (2.4 g, 14.5 mmol) in water
was then added rapidly with vigorous stirring at 5 °C. The mixture was filtrated and
the residue was dissolved with dichloromethane, dried and purified by column
chromatograph (ethyl acetate/ petroleum ether =1/ 10) to provide the title compound
0107-113 (1.6 g, 38%) as a yellow solid. 1H NMR (DMSO-d°) § 6.24 (s, 2H), 7.64
(s, 1H), 7.67 (s, 1H).

Step 62b. 1-(2-(Neopentylamino)ethyl)-2-(6-nitrobenzo[d][1,3]dioxol-5-ylthio)-1H-
imidazo[4,5-c]pyridin-4-amine (Compound 113)

The title compound 113 was prepared (40 mg, 26%) as a yellow solid from
compound 0607-84 (100 mg, 0.358 mmol), 0107-113 (137 mg, 0.466 mmol),
necocuproine (8 mg, 0.036 mmol),Cul (7 mg, 0.036 mmol ), and NaO-t-Bu (52 mg,
0.537 mmol) in anhydrous DMF (5 ml) using a procedure similar to that described
for compound 84 (Example 59): m.p. 111~114 °C. LCMS: 445[M+1]", 'H NMR
(DMSO-d%) §0.72 (s, (H), 1.61 (s, 1H), 2.12 (s, 2H), 2.74 (t, 2H, J =5.2 Hz), 4.21(
t,2H, J=5.2 Hz), 6.16 (s, 1H), 6.18 (s, 2H), 6.49 9s, 2H), 6.85 (d, 1H, J = 6.4 Hz),
7.73 (d, 1H, J = 6.4 hz), 7.85 (s, 1H).

EXAMPLE 63: Preparation of 2-(6-(dimethylamino)benzo|d][1,3]dioxol-5-
ylthio)-1- (2-(neopentylamino)ethyl)-1 H-imidazo[4,5-c]pyridin-
4-amine

(Compound 111)
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Step 63a. 6-lodo-N,N-dimethylbenzo[d][1,3]dioxol-5-amine (Compound 0107-111)

To a solution of 3,4-(Methylenedioxy)aniline (8 g, 58.3 mmol) in AcOH
(120 ml) was added Ac20 (48 mL). The mixture was stirred for overnight. After
reaction, the mixture was poured into saturated NaHCOj; solution, and then filtered.
The filtrate was extracted with ethyl acetate to give N-(benzo[d][1,3]dioxol-5-
yl)acetamide (10g, 95%). LCMS: 180[M+1]".; '"H NMR (DMSO-d°) 6 2.0 (s, 3H),
5.96 (s, 2H), 6.82 (d, 1H, J=8.1 Hz), 6.91 (d, 1H,/J=2.1 Hz), 7.30 (d, 1H, /= 1.8
Hz), 9.84 (s, 1H).

A 1.0 M solution of iodine monochloride in methylene chloride (72.6 mL) was
added dropwise to a solution of N-(benzo[d][1,3]dioxol-5-yl)acetamide (10 g, 55.8
mmol) in methylene chloride (66 mL) and acetic acid (11 mL). The mixture was
stirred under nitrogen overnight and then washed with saturated sodium thiosulfate
(2 x 150 mL) and brine (150 mL). The methylene chloride solution was dried
(MgS04) and evaporated, and the residue was purified by column chromatography
on silica gel (CH,Cl,/ petroleum at 20/1) to obtain N-(6-iodobenzo[d][1,3]dioxol-5-
yl)acetamide (3.7 g, 22%) as a white solid. LCMS: 306 [M+1]"; '"H NMR (DMSO-
d°) 5 2.00 (s, 3H), 6.06 (s, 2H), 6.95 (s, 1H), 7.37 (s, 1H), 9.34 (s, 1H).

A solution of N-(6-iodobenzo[d][1,3]dioxol-5-yl)acetamide (200 mg, 0.656
mmol) and NaOH (1.31 g, 32.8 mmol) in ethanol (26 mL) and water (6 mL) was
heated to reflux with stirring for 4 h. The mixture was cooled and the solvent was
removed under vacuum. The residue was partitioned between methylene chloride
(100 mL) and water (100 mL). The organic layer was washed with water (2 x 100
mL), dried (MgSQO4) and evaporated under vacuum to give 6-
iodobenzo[d][1,3]dioxol-5-amine (170 mg, 98%) as orange solid. LCMS: 264
[M+1]"; "H NMR (DMSO-d°) 6 4.88 (s, 2H), 5.87 (s, 2H), 6.47 (s, 1H), 7.07 (s, 1H).

To a solution of 6-iodobenzo[d][1,3]dioxol-5-amine (1 g, 3.8 mmol) and
paraformaldehyde (1.14 g, 38 mmol) in methanol (10 mL) was added NaBH3;CN
(2.39 g, 38 mmol) slowly with stirring. The mixture was heated to 50 °C for 4 h.
Water (100 mL) was added and extracted with methylene chloride (100 mL). The
organic layer was washed with brine (100 mL), dried (MgSQ4) and evaporated under
vacuum to give crude title compound 0107-111 (1.16 g) as a brown oil which was
used directly to the next step without further purification. LCMS: 292 [M+1]"; 'H
NMR (DMSO-d°) 6 2.56 (s, 6H), 6.02 (s, 2H), 6.96 (s, 1H), 7.32 (s, 1H).
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Step 63b. 2-(6-(Dimethylamino)benzo[d][1,3]dioxol-5-ylthio)-1-(2-
(neopentylamino)ethyl)-1H-imidazo[4,5-c]pyridin-4-amine (Compound 111)

The title compound 111 was prepared (20 mg, 6.6%) as a brown solid from
compound 0607-84 (190 mg, 0.68 mmol), 0107-111 (200 mg, 0.68 mmol),
neocuproine hydrate (14 mg, 0.068 mmol), Cul (12 mg, 0.068 mmol) and NaO#-Bu
(66 mg, 0.068 mmol) in anhydrous DMF (6 mL) using a procedure similar to that
described for compound 84 (Example 59): LCMS: 443 [M+1]"; '"H NMR (DMSO-
d°) 5 0.748 (s, 9H), 2.16 (s, 2H), 2.63 (s, 6H), 2.74 (t, 2H, J = 6.0 Hz), 4.21 (t, 2H, J
=6.0 Hz) 5.94 (s, 2H), 6.16 (s, 1H), 6.38 (s, 2H), 6.84 (d, 1H, J = 6.0 Hz), 7.01 (s,
1H), 7.70 (d, 1H, J = 5.6 Hz).

EXAMPLE 64: Preparation of 2-(6-((dimethylamino)methyl)benzo[d][1,3]dioxol-
5-ylthio)-1-(2-(neopentylamino)ethyl)-1H-imidazo[4,5-c]pyridin-4-amine

(Compound 115)

Step 64a. N-((6-lodobenzo[d][1,3]dioxol-5-yl)methyl)acetamide compound
(Compound 0107-115)

To a solution of 3,4-methylenedioxybenzylamine (10 g, 66.2 mmol) in acetic
acid (50 mL) was added acetic anhydride (15.27 g, 150 mmol). The mixture was
stirred at 20°C for 30 minutes. Then it was adjusted to PH7 with 10% NaOH. The
mixture was filtered to obtain a solid which was washed water and dried in vacuum
to give N-(benzo[d][1,3]dioxol-5-ylmethyl)acetamide as a white solid (9.24 g, 77%).
LC-MS: 194 [M+1]"; "H-NMR (DMSO-d%): 6 1.84 (s, 3H), 4.12 (d, 2H, J = 6.4 Hz),
5.98 (s, 2H), 6.71 (m, 2H), 6.83 (m, 2H), 8.28 (s, 1H).

N-(benzo[d][1,3]dioxol-5-ylmethyl)acetamide (9.24 g, 47.9 mmol) was
added to 1.0 M solution of iodine monochloride in methylene chloride (80 mL). The
mixture was stirred at room temperature for 2 hours, and then the mixture was
poured into 10% Na,S,0; and stirred until the red color faded. It was then extracted
with CH,Cl; and the organic layer was washed with water and brine, dried and
concentrated to get the crude product which was purified by column
chromatography (mobile phase: petroleum/methylene chloride = 1/19) to give N-((6-
iodobenzo[d][1,3]dioxol-5-yl)methyl)acetamide compound as a white solid (5.82 g,
38%). LC-MS: 320 [M+1]". "H-NMR (DMSO-d°): ¢ 1.89 (s, 3H), 4.11 (d, 2H, J =
6.0 Hz), 6.04 (s, 2H), 7.07 (s, 1H), 7.37 (s, 1H), 8.28 (t, 1H, J=6.0 Hz).
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N-((6-lodobenzo[d][1,3]dioxol-5-yl)methyl)acetamide (2.4 g, 7.5 mmol) was
added to methanolic hydrochloric acid solution (4 N) (60 mL). The mixture was
stirred at 80 °C overnight. Solvent was removed and the residue was dissolved in
water, adjusted to PH7 with 10% NaHCOs, filtered to obtain (6-
iodobenzo[d][1,3]dioxol-5-yl)methanamine as a yellow solid (1.76 g, 85%). LC-MS:
278 [M+1]". '"H-NMR (DMSO-d°): 6 1.88 (s, 2H), 3.57 (s, 2H), 6.02 (s, 2H), 7.13 (s,
1H), 7.33 (s, 1H).

A mixture of (6-iodobenzo[d][1,3]dioxol-5-yl)methanamine (1.76 g, 6.35
mmol), NaBH;CN (4.00 g, 63.5 mmol), and formaldehyde (1.9 g, 63.5 mmol) in
methanol (10 mL) was stirred at 50 °C for 2 hours. The solvent was removed and the
residue was dissolved in CH,Cl,, washed with water and brine, dried and
concentrated to give the title compound 0107-115 as a yellow oil (700 mg, 36%).
LC-MS: 306 [M+1]". "H-NMR (DMSO-d°): 6 2.15 (s, 6H) ,3.29 (s, 2H), 6.02 (s,
2H), 6.95 (s, 1H), 7.33 (s, 1H).

Step 64b. 2-(6-((Dimethylamino)methyl)benzo[d][1,3]dioxol-5-ylthio)-1-(2-
(neopentylamino)ethyl)-1H-imidazo[4,5-c]pyridin-4-amine (Compound

115)

The title compound 115 was prepared (27 mg, 15%) as a yellow solid from
compound 0607-84 (100 mg, 0.358 mmol), 0107-115 (120 mg, 0.394 mmol), Cul (7
mg, 0.0358 mmol), t-BuONa (34 mg, 0.0358 mmol), neocuporine (8 mg, 0.0358
mmol) and DMF (3 mL) using a procedure similar to that described for compound
84 (Example 59): m.p. 81~86 °C. LC-MS: 457.2 [M+1]". '"H-NMR (DMSO-d’): &
0.77 (s, 9H), 2.16 (s, 8H), 2.70 (m, 2H), 3.48 (s, 2H), 4.18 (m, 2H), 6.00 (s, 2H),
6.28 (m, 2H), 6.64 (s, 1H), 6.80 (m, 1H), 6.97 (s, 1H),7.68 (m, 1H).

EXAMPLE 65: Preparation of 2-(6-ethylbenzo[d][1,3]dioxol-5-ylthio)-1-(2-
(neopentylamino)ethyl)-1H-imidazo[4,5-c|pyridin-4-amine
(Compound 85)

Step 65a. 5-Ethyl-6-iodobenzo[d][1,3]dioxole (Compound 0107-85)

t-BuOK (7.77 g, 69.3 mmol) was added portions to a suspension of

compound methyltriphenylphosphonium iodide (28.0 g, 68.3 mmol) in dry THF

(250 mL) over 10 min at 0 °C. The resulting yellow suspension was stirred for 20

min at this temperature. A solution of piperonal (8.0 g, 53.3 mmol) in dry THF (25

mL) was added dropwise to the above suspension and the mixture was stirred for 1 h
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at 0 °C. The reaction mixture was concentrated and the residue was purified by
column chromatograph (petroleum ether) to provide compound 5-
vinylbenzo[d][1,3]dioxole (7.4 g, 94%) as colorless liquid. "H-NMR (DMSO-d°): §
5.09(d, 1H,J=11.2 Hz), 5.68 (d, 1H,J= 18 Hz), 6.00 (s, 2H), 6.63 (1, 1H, J; =
11.2 Hz, J, = 18 Hz), 6.85 (m, 2H), 7.11 (s, 1H).

A mixture of 5-vinylbenzo[d][1,3]dioxole (6.0 g, 40.5 mmol) and 10% Pd/C
(840 mg) in MeOH( 50 mL) was hydrogenated for 8 h at 10 atm. Then Pd/C was
filtered and the MeOH was removed to give compound 5-ethylbenzo[d][1,3]dioxole
(3.0 g, 50%) as colorless liquid. "H-NMR (DMSO-d%): 6 1.11 (t, 3H, J= 7.2 Hz),
2.50(q, 2H, J1 =72 Hz, J, =16 Hz), 5.93 (s, 2H), 6.64 (d, 1H, J = 8 Hz), 6,77 (m,
2H).

A mixture of compound 5-ethylbenzo[d][1,3]dioxole (3.0 g, 20 mmol), NIS
(6.0 g, 22 mmol) and TFA (2.3 g, 20 mmol) in 30 mL of CH3CN was stirred for 5
hours at room temperature. Saturated Na,S,0; solution was then added dropwise to
the mixture until the color was faded. CH3CN was evaporated in vacuo and the
mixture was extracted with ethyl acetate (20 mL x 2). The organic phase was dried

and concentrated to obtain the title compound 0107-85 (5.3g, 96%) as a yellow

solid. GC-MS 276 [M+1]", 'H NMR (DMSO-d°): § 1.06 (t, 3H, J=7.6 Hz ) , 2.57

(q,2H,J=7.6Hz ), 6.00 (s, 2H), 6.93 (s, 1H), 7.30 (s, 1H).

Step 65b. 2-(6-Ethylbenzo[d][1,3]dioxol-5-ylthio)-1-(2-(necopentylamino)ethyl)-1H-
imidazo[4,5-c]pyridin-4-amine (Compound 85)

The title compound 85 was prepared (40 mg, 26%) as a yellow solid from
compound 0607-84 (100 mg, 0.358 mmol), 0107-85 (127 mg, 0.466 mmol),
neocuproine(8 mg, 0.0358 mmol), Cul (7 mg, 0.036 mmol ), and t-BuONa (52 mg,
0.537 mmol) in anhydrous DMF (5 ml) using a procedure similar to that described
for compound 84 (Example 59): m.p. 145~147 °C, LCMS: 428 [M+1]" '"H NMR

(DMSO-d%: 6 0.79 (s, 9H),1.14 (t, 3H, J=7.2 Hz ) , 1.65 (bs, 1H), 2.18 (s, 2H),
275 (t,2H,J=5.6 Hz ) , 2.78 (q, 2H, J= 7.6 Hz), 423 (t, 2H, J=6.0 Hz ) , 6.01 (s,

2H), 6.21(s, 2H), 6.72 (s, 1H), 6.82 (d, 1H, J = 5.6 Hz), 6.96 (s, 1H), 7.69 (d, 1H, J =
5.2 Hz).
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Biological Assays:

As stated hereinbefore the derivatives defined in the present invention
possess anti-proliferation activity. These properties may be assessed, for example,
using one or more of the procedures set out below:

(a) An in vitro assay which determines the ability of a test compound to inhibit

Hsp90 chaperone activity.

The Hsp90 chaperone assay was performed to measure the ability of HSP90
protein to refold the heat-denatured luciferase protein. HSP90 was first incubated
with different concentrations of test compounds in denaturation buffer (25 mM Tris,
pH7.5, 8 mM MgSQy4, 0.01% bovine gamma globulin and 10% glycerol) at room
temperature for 30 min. Luciferase protein was added to denaturation mix and
incubated at 50 °C for 8 min. The final concentration of HSP90 and luciferase in
denaturation mixture were 0.375 uM and 0.125 uM respectively. A 5 ul sample of
the denatured mix was diluted into 25 ul of renaturation buffer (25 mM Tris, pH7.5,
8 mM MgS04, 0.01% bovine gamma globulin and 10% glycerol, 0.5 mM ATP, 2
mM DTT, 5 mM KCI, 0.3 uM HSP70 and 0.15 uM HSP40). The renaturation
reaction was incubated at room temperature for 150 min, followed by dilution of
10ul of the renatured sample into 90 ul of luciferin reagent (Luclite, PerkinElmer
Life Science). The mixture was incubated at dark for 5 min before reading the
luminescence signal on a TopCount plate reader (PerkinElmer Life Science).

(b) HSP90 Competition Binding (Fluorescence Polarization) Assay.

A fluorescein isothiocyanate (FITC) labeled GM was purchase from
InvivoGen (ant-fgl-1). The interaction between HSP90 and labeled GM forms the
basis for the fluorescence polarization assay. A free and fast-tumbling FITC labeled
GM emits random light with respect to the plane of polarization plane of excited
light, resulting in a lower polarization degree (mP) value. When GM is bound to
HSP90, the complex tumble slower and the emitted light is polarized, resulting in a
higher mP value. This competition binding assay was performed in 96-well plate and
with each assay contained 10 and 50nM of labeled GM and purified HSP90 protein
(Assay Design, SPP-776F) respectively. The assay buffer contained 20mM HEPES
(pH 7.3), 50mM KCI, 1mM DTT, 50mM MgCl,, 20mM Na;MoQj, 0.01% NP40
with 0.1mg/ml bovine gamma-globulin. Compounds are diluted in DMSO and
added to the final assay before labeled GM with concentration range from 20uM to
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after 24 hours of incubation at 4°C.

The following TABLE B lists compounds representative of the invention and

their activity in HSP90 assays. In these assays, the following grading was used: 1>

30 0 NH2 N"1"-\CN 31 NNH 2 Ns N
7 NH2 33 1i&B P \

PCT/US2008/056396

5 100uM, 10 uM>1T>1uM, 1 uM > 11> 0.1 uM, and IV < 0.1 uM for ICs.

TABLE B
HSP90 Chaperone HSP90 Binding
Compound No. (IC50) (ICs0)

1 111 111

2 111 111

3 111 v

4 111

7 111

9 |
11 | |
12 11 111
13 11 11
14 11 11
15 |
16 |
17 1 1
18 11
19 11 11
21 |
22 1
23 111
24 1
25 111
26 11
27 11
28 111
29 11
30 111
32 111
33 111
34 111 1V
37 v
40 111
42 111
44 111
46 111
48 1
50 111
51 1
52 111
53 11
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54 11
56 11
58 111
60 11
61 111
62 111
64 11
66 111
68 11
70 11
72 11
74 111
76 11
77 11
78 11
79 11
84 111
85 111
86 11
87 111
89 11
101 I
111 v
113 11
115 I

10
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A representative compound of the invention has been shown to have a
favorable pharmacological kinetic (PK) profile and a high degree of brain
penetration following systemic administration. In a tMAO model (Dellovade, T.
Annu. Rev. Neurosci., 2006, 29, 539-563), a single iv dose of 10 mg/kg of the
compound in rat has been demonstrated to significantly reduce total brain infarct
volume by approximately 33% at 4 hours post-tMCAO.

The patent and scientific literature referred to herein establishes the
knowledge that is available to those with skill in the art. All United States patents
and published or unpublished United States patent applications cited herein are
incorporated by reference. All published foreign patents and patent applications
cited herein are hereby incorporated by reference. All other published references,
documents, manuscripts and scientific literature cited herein are hereby incorporated
by reference.

While this invention has been particularly shown and described with

references to preferred embodiments thereof, it will be understood by those skilled
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in the art that various changes in form and details may be made therein without

departing from the scope of the invention encompassed by the appended claims.
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CLAIMS

What 1s claimed is:

1. A compound represented by formula I:

Z
~—UY Q
PR
Y Z N
W \
v )

or its geometric isomers, enantiomers, diastereomers, racemates, pharmaceutically

acceptable salts, prodrugs and solvates thereof, wherein

Uis Nor CH;

W is hydrogen, halogen, amino, hydroxy, thiol, alkyl, substituted alkyl,
substituted or unsubstituted alkoxy, substituted or unsubstituted
alkylamino, substituted or unsubstituted dialkylamino, substituted or
unsubstituted alkylthio, substituted or unsubstituted alkylsulfonyl, CFs,
NO,, CN, N3, sulfonyl, acyl, aryl, substituted aryl, heteroaryl, substituted
heteroaryl, heterocyclic, substituted heterocyclic, cycloalkyl, or substituted
cycloalkyl;

X is absent, O, S, S(0), S(O)2, N(Rs), C(0O), CF,, C(Rs) or C,-Cg alkyl, C,-
Cs alkenyl, C,-Cs alkynyl in which one or more methylene can be
interrupted or terminated by O, S, SO, SO,, N(Rg), C(O), where Rg is
hydrogen, acyl, aliphatic or substituted aliphatic;

Y is independently hydrogen, halogen, NO,, CN, or lower alkyl;

Z is amino, substituted or unsubstituted alkylamino, substituted or
unsubstituted dialkylamino, substituted or unsubstituted
alkylcarbonylamino;

Q is aryl, substituted aryl, heteroaryl, substituted heteroaryl, cycloalkyl, or
heterocycloalkyl;

V is hydrogen, straight- or branched-, substituted or unsubstituted alkyl,
substituted or unsubstituted alkenyl, substituted or unsubstituted alkynyl,
which one or more methylenes can be interrupted or terminated by O, S,

S(0), SO,, N(Rs), C(O), substituted or unsubstituted aryl, substituted or
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unsubstituted heteroaryl, substituted or unsubstituted heterocyclic;
substituted or unsubstituted cycloalkyl; where Rg is hydrogen, acyl,
aliphatic or substituted aliphatic.

2. A compound according to Claim 1 represented by formula (II):

R22
z R21\€X:4\§7R23
=X
I
Y N\M
~M,—M3—M,

ey

or its geometric isomers, enantiomers, diastercomers, racemates, pharmaceutically
acceptable salts, prodrugs and solvates thereof, wherein X; and Xs are independently
CH or N; Ry~ Ry3 are independently selected from the group consisting of hydrogen,
halogen, amino, substituted amino, hydroxy, substituted hydroxyl, thiol, substituted
thiol, alkyl, substituted alkyl, alkenyl, substituted alkenyl, alkynyl, substituted
alkynyl, substituted or unsubstituted alkoxy, substituted or unsubstituted alkylamino,
substituted or unsubstituted dialkylamino, substituted or unsubstituted alkylthio,
substituted or unsubstituted alkylsulfonyl, CF3, NO,, CN, N, substituted carbonyl,
sulfonyl, acyl, aryl, substituted aryl, heteroaryl, substituted heteroaryl, heterocyclic,
substituted heterocyclic, cycloalkyl, or substituted cycloalkyl; Ry, and Ry3 can be
taken together from the carbon to which they are attached to form a saturated or
unsaturated fused 5-8 membered cyclic ring optionally substituted with 0-3
heteroatom; M; is absent, C;-Cs alkyl, C,-Cs alkenyl, C,-C¢ alkynyl, aryl or
heteroaryl; M, is absent, O, S, SO, SO, N(Rs), or C=0; M3 is absent, C=0, O, S,
SO, SO, or N(Rg); My is hydrogen, halogen, CN, N3, hydroxy, substituted hydroxy,
amino, substituted amino, CF3, C;-Cs alkyl, C,-C¢ alkenyl, C,-C¢ alkynyl,
cycloalkyl, heterocyclic, aryl or heteroaryl; and X, Y and Z are as previously defined

in Claim 1.

3. A compound according to Claim 1 represented by formula (I11):
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or its geometric isomers, enantiomers, diastercomers, racemates, pharmaceutically
acceptable salts, prodrugs and solvates thereof, wherein X,;-Xs are independently N
or CR;;, where Ry is independently selected from the group consisting of hydrogen,
halogen, amino, substituted amino, hydroxy, substituted hydroxy, thiol, substituted
thiol, alkyl, substituted alkyl, alkenyl, substituted alkenyl, alkynyl, substituted
alkynyl, substituted or unsubstituted alkoxy, substituted or unsubstituted alkylamino,
substituted or unsubstituted dialkylamino, substituted or unsubstituted alkylthio,
substituted or unsubstituted alkylsulfonyl, CF3, NO,, CN, N, substituted carbonyl,
sulfonyl, acyl, aryl, substituted aryl, heteroaryl, substituted heteroaryl, heterocyclic,
substituted heterocyclic, cycloalkyl, or substituted cycloalkyl; M; is absent, C,-Cg
alkyl, C,-C¢ alkenyl, C,-Cs alkynyl, aryl or heteroaryl; M; is absent, O, S, SO, SO,,
N(Rs), or C=0; M3 is absent, C=0, O, S, SO, SO; or N(Rsg); My is hydrogen,
halogen, CN, N3, hydroxy, substituted hydroxy, amino, substituted amino, CF3, C;-
Cs alkyl, C,-Cg alkenyl, C,-Cg alkynyl, cycloalkyl, heterocyclic, aryl or heteroaryl;
and X, Y and Z are as previously defined. In one example, X is S; Y is hydrogen; Z

is amino; M;-My and X;-Xs are as defined in Claim 1.

4. A compound according to Claim 1 represented by formula (IV)

N X
N 5
| X
Z N
Y \
My

or its geometric isomers, enantiomers, diastereomers, racemates, pharmaceutically
acceptable salts, prodrugs and solvates thereof, wherein X; and Xs are independently
CH or N; Ry is independently selected from the group consisting of hydrogen,

halogen, amino, substituted amino, hydroxy, substituted hydroxy, thiol, substituted
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thiol, alkyl, substituted alkyl, alkenyl, substituted alkenyl, alkynyl, substituted
alkynyl, substituted or unsubstituted alkoxy, substituted or unsubstituted alkylamino,
substituted or unsubstituted dialkylamino, substituted or unsubstituted alkylthio,
substituted or unsubstituted alkylsulfonyl, CF;, NO,, CN, N3, substituted carbonyl,
sulfonyl, acyl, aryl, substituted aryl, heteroaryl, substituted heteroaryl, heterocyclic,
substituted heterocyclic, cycloalkyl, or substituted cycloalkyl; Cy is a saturated or
unsaturated fused 5-8 membered cyclic ring optionally substituted with 0-3
heteroatom; M is absent, C;-Cg alkyl, C,-C¢ alkenyl, C,-C¢ alkynyl, aryl or
heteroaryl; M, is absent, O, S, SO, SO, N(Rs), or C=0; M3 is absent, C=0, O, S,
SO, SO, or N(Rg); My is hydrogen, halogen, CN, N3, hydroxy, substituted hydroxy,
amino, substituted amino, CF3, C;-Cs alkyl, C,-C¢ alkenyl, C,-C¢ alkynyl,
cycloalkyl, heterocyclic, aryl or heteroaryl; and X, Y and Z are as previously defined

in Claim 1.

5. A compound according to Claim 1 represented by formula (V):

R']O
Y1¥€R20 o
X
Z R21\§:\§/Y3
N — X5
N
| X
Z N
Y
M
1\M2_M3_M4

or its geometric isomers, enantiomers, diastercomers, racemates, pharmaceutically
acceptable salts, prodrugs and solvates thereof, wherein X; and Xs are independently
CH or N; Ry is independently selected from the group consisting of hydrogen,
halogen, amino, substituted amino, hydroxy, substituted hydroxy, thiol, substituted
thiol, alkyl, substituted alkyl, alkenyl, substituted alkenyl, alkynyl, substituted
alkynyl, substituted or unsubstituted alkoxy, substituted or unsubstituted alkylamino,
substituted or unsubstituted dialkylamino, substituted or unsubstituted alkylthio,
substituted or unsubstituted alkylsulfonyl, CF3, NO,, CN, N, substituted carbonyl,
sulfonyl, acyl, aryl, substituted aryl, heteroaryl, substituted heteroaryl, heterocyclic,
substituted heterocyclic, cycloalkyl, or substituted cycloalkyl; Y, and Y; are
independently O, S, N(Rs), CH(Rz1); nis 1, 2, or 3; M; is absent, C;-Cs alkyl, C,-Cs



\s VNO-..<" CH 63 1 CHNH\NBrilfr )_ N\ --AC H3
0--.< CH64 HH3.ICH NNs N..CH..<, CH W

WQO®8/M 15757 19PCT/ US2008/ 056396 135 65 & 2 , N HCT/US2008/056396

10

127
alkenyl, C,-Cs alkynyl, aryl or heteroaryl; M, is absent, O, S, SO, SO;, N(Rs), or
C=0; M3 is absent, C=0, O, S, SO, SO, or N(Rg); M4 is hydrogen, halogen, CN, N3,
hydroxy, substituted hydroxy, amino, substituted amino, CF3, C;-Cs alkyl, C,-Cs
alkenyl, C,-Cs alkynyl, cycloalkyl, heterocyclic, aryl or heteroaryl; Ry and Ry are
independently hydrogen, alkyl, substituted alkyl, aryl or substituted aryl; and X, Y

and Z are as previously defined in Claim 1.

6. A compound according to Claim 1 selected from the compounds delineated in

Table A or its geometric isomers, enantiomers, diasterecomers, racemates,

pharmaceutically acceptable salts, prodrugs and solvates thereof:
TABLE A
Compound # Structure
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9. The method of Claim 8, wherein said cell proliferative disorder is selected from

the group consisting of cancer, an autoimmune disease or a neurodegenerative

disease.

10. The method of Claim 9, wherein said cancer selected from the group consisting

of papilloma, blastoglioma, Kaposi's sarcoma, melanoma, non-small cell lung

cancer, ovarian cancer, prostate cancer, colon cancer, squamous cell carcinoma,

astrocytoma, head cancer, neck cancer, bladder cancer, breast cancer, lung cancer,

colorectal cancer, thyroid cancer, pancreatic cancer, renal cell carcinoma, gastric
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cancer, hepatocellular carcinoma, neuroblastoma, leukemia, lymphoma, vulvar

cancer, Hodgkin's disease and Burkitt's disease.

11. The method of Claim 9, wherein said neurodegenerative disorder is selected
from the group consisting of Parkinson's Disease, Alzheimer's Disease, Huntington's
Disease, Polyglutamine disease, Seizures, Striatonigral degeneration, Progressive
supranuclear palsy, Torsion dystonia, Spasmodic torticollis and dyskinesis, Familial
tremor, Gilles de la Tourette syndrome, Diffuse Lewy body disease, Progressive
supranuclear palsy, Pick's disease, intracerebral hemorrhage, Primary lateral
sclerosis, Spinal muscular atrophy, Amyotrophic lateral sclerosis, Hypertrophic
interstitial polyneuropathy, Retinitis pigmentosa, Hereditary optic atrophy,

Hereditary spastic paraplegia, Progressive ataxia and Shy-Drager syndrome.

12. A method for the treatment or prophylaxis of cancer in a subject in need thereof,

comprising administering to the subject a compound of Claim 7.

13. A method for the treatment or prophylaxis of a neurodegenerative disease in a
subject in need thereof, comprising administering to the subject a compound of

Claim 7.



