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YRROLIDINYL UREA AND PYRROLIDINYL THIOUREA COMPOUNDS AS TRKA 

KINASE INHIBITORS 

BACKGROUND OF THE INVENTION 

[0001] The present invention relates to novel compounds, to pharmaceutical compositions 

comprising the compounds, to processes for making the compounds and to the use of the 

compounds in therapy. More particularly, it relates to pyrrolidinyl urea and pyrrolidinyl thiourea 

compounds which exhibit TrkA kinase inhibition, and which are useful in the treatment of pain, 

cancer, inflammation, neurodegenerative diseases and certain infectious diseases. 

[0002] The current treatment regimens for pain conditions utilize several classes of 

compounds. The opioids (such as morphine) have several drawbacks including emetic, 

constipatory and negative respiratory effects, as well as the potential for addictions. Non-steroidal 

anti-inflammatory analgesics (NSAIDs, such as COX-1 or COX-2 types) also have drawbacks 

including insufficient efficacy in treating severe pain. In addition, COX-1 inhibitors can cause 

ulcers of the mucosa. Accordingly, there is a continuing need for new and more effective 

treatments for the relief of pain, especially chronic pain. 

[0003] Trk's are the high affinity receptor tyrosine kinases activated by a group of soluble 

growth factors called neurotrophins (NT). The Trk receptor family has three members: TrkA, TrkB 

and TrkC. Among the neurotrophins are (i) nerve growth factor (NGF) which activates TrkA, (ii) 

brain-derived neurotrophic factor (BDNF) and NT-4/5 which activate TrkB and (iii) NT3 which 

activates TrkC. Trk's are widely expressed in neuronal tissue and are implicated in the 

maintenance, signaling and survival of neuronal cells (Patapoutian, A. et al., Current Opinion in 

Neurobiology, 2001, 11, 272-280). 

[0004] Inhibitors of the Trk/neurotrophin pathway have been demonstrated to be effective 

in numerous pre-clinical animal models of pain. For example, antagonistic NGF and TrkA 

antibodies such as RN-624 have been shown to be efficacious in inflammatory and neuropathic 

pain animal models (Woolf, C.J. et al. (1994) Neuroscience 62, 327-331; Zahn, P.K. et al. (2004) J. 

Pain 5, 157-163; McMahon, S.B. et al., (1995) Nat. Med. 1, 774-780; Ma, Q. P. and Woolf, C. J. 

(1997) NeuroReport 8, 807-810; Shelton, D. L. et al. (2005) Pain 116, 8-16; Delafoy, L. et al. 

(2003) Pain 105, 489-497; Lamb, K. et al. (2003) Neurogastroenterol. Motil. 15, 355-361; Jaggar, 

S. I. et al. (1999) Br. J. Anaesth. 83, 442-448) and neuropathic pain animal models (Ramer, M. S. 

and Bisby, M. A. (1999) Eur. J. Neurosci. 11, 837-846; Ro, L. S. et al. (1999); Herzberg, U. et al., 

Pain 79, 265-274 (1997) Neuroreport 8, 1613-1618; Theodosiou, M. et al. (1999) Pain 81, 245-

255; Li, L. et al. (2003) Mol. Cell. Neurosci. 23, 232-250; Gwak, Y. S. et al. (2003) Neurosci. Lett. 

336, 117-120). 
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[0005] It has also been shown that NGF secreted by tumor cells and tumor invading 

macrophages directly stimulates TrkA located on peripheral pain fibers. Using various tumor 

models in both mice and rats, it was demonstrated that neutralizing NGF with a monoclonal 

antibody inhibits cancer related pain to a degree similar or superior to the highest tolerated dose of 

morphine. Because TrkA kinase may serve as a mediator of NGF driven biological responses, 

inhibitors of TrkA and/or other Trk kinases may provide an effective treatment for chronic pain 

states. 

[0006] Recent literature has also shown that overexpression, activation, amplification 

and/or mutation of Trk kinases are associated with many cancers including neuroblastoma 

(Brodeur, G. M., Nat. Rev. Cancer 2003, 3, 203-216), ovarian (Davidson. B., et al., Clin. Cancer 

Res. 2003, 9, 2248-2259), colorectal cancer (Bardelli, A., Science 2003, 300, 949), melanoma 

(Truzzi, F., et al., Dermato-Endocrinology 2008, 3 (1), pp. 32-36), head and neck cancer (Yilmaz, 

T., et al., Cancer Biology and Therapy 2010, 10 (6), pp. 644-653), gastric carcinoma (Du, J. et al., 

World Journal of Gastroenterology 2003, 9 (7), pp. 1431-1434), lung carcinoma (Ricci A., et al., 

American Journal of Respiratory Cell and Molecular Biology 25 (4), pp. 439-446), breast cancer 

(Jin, W., et al., Carcinogenesis 2010, 31 (11), pp. 1939-1947), Glioblastoma (Wadhwa, S., et al., 

Journal of Biosciences 2003, 28 (2), pp. 181-188), medulloblastoma (Gruber-Olipitz, M., et al., 

Journal of Proteome Research 2008, 7 (5), pp. 1932-1944), secratory breast cancer (Euthus, D.M., 

et al., Cancer Cell 2002, 2 (5), pp. 347-348), salivary gland cancer (Li, Y.-G., et al., Chinese 

Journal of Cancer Prevention and Treatment 2009, 16 (6), pp. 428-430), papillary thyroid 

carcinoma (Greco, A., et al., Molecular and Cellular Endocrinology 2010, 321 (1), pp. 44-49) and 

adult myeloid leukemia (Eguchi, M., et al., Blood 1999, 93 (4), pp. 1355-1363). In preclinical 

models of cancer, non-selective small molecule inhibitors of Trk A, B and C were efficacious in 

both inhibiting tumor growth and stopping tumor metastasis (Nakagawara, A. (2001) Cancer 

Letters 169:107-114; Meyer, J. et al. (2007) Leukemia, 1-10; Pierottia, M.A. and Greco A., (2006) 

Cancer Letters 232:90-98; Eric Adriaenssens, E., et al. Cancer Res (2008) 68:(2) 346-351). 

[0007] In addition, inhibition of the neurotrophin/Trk pathway has been shown to be 

effective in treatment of pre-clinical models of inflammatory diseases with NGF antibodies or non­

selective small molecule inhibitors of Trk A. For example, inhibition of the neurotrophin/Trk 

pathway has been implicated in preclinical models of inflammatory lung diseases including asthma 

(Freund-Michel, V; Frossard, N., Pharmacology & Therapeutics (2008) 117(1), 52-76), 

interstitial cystitis (Hu Vivian Y; et. al. The Journal of Urology (2005), 173(3), 1016-21), 

inflammatory bowel diseases including ulcerative colitis and Crohn's disease (Di Mola, F. F, et. al., 

Gut (2000) 46(5), 670-678) and inflammatory skin diseases such as atopic dermatitis (Dou, Y.-C., 
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et. al. Archives of Dermatological Research (2006) 298(1), 31-37), eczema and psoriasis 

(Raychaudhuri, S. P., et al., J. Investigative Dermatology (2004) 122(3), 812-819). 

[0008] The TrkA receptor is also thought to be critical to the disease process in the infection 

of the parasitic infection of Trypanosoma cruzi (Chagas disease) in human hosts (de Melo-Jorge, 

M. et al., Cell Host & Microbe (2007) 1(4), 251-261). 

[0009] Trk inhibitors may also find use in treating disease related to an imbalance of the 

regulation of bone remodeling, such as osteoporosis, rheumatoid arthritis, and bone metastases. 

Bone metastases are a frequent complication of cancer, occurring in up to 70 percent of patients 

with advanced breast or prostate cancer and in approximately 15 to 30 percent of patients with 

carcinoma of the lung, colon, stomach, bladder, uterus, rectum, thyroid, or kidney. Osteolytic 

metastases can cause severe pain, pathologic fractures, life-threatening hypercalcemia, spinal cord 

compression, and other nerve-compression syndromes. For these reasons, bone metastasis is a 

serious and costly complication of cancer. Therefore, agents that can induce apoptosis of 

proliferating osteoblasts would be highly advantageous. Expression of TrkA receptors has been 

observed in the bone forming area in mouse models of bone fracture (K. Asaumi, et al., Bone 

(2000) 26(6) 625-633). In addition, localization of NGF was observed in almost all bone forming 

cells (K. Asaumi, et al.). Recently, it was demonstrated that a Trk inhibitor inhibits the tyrosine 

signaling activated by neurotrophins binding to all three of the Trk receptors in human hFOB 

osteoblasts (J. Pinski, et al., (2002) 62, 986-989). These data support the rationale for the use of 

Trk inhibitors for the treatment of bone remodeling diseases, such as bone metastases in cancer 

patients. 

[0010] Several classes of small molecule inhibitors of Trk kinases said to be useful for 

treating pain or cancer are known {Expert Opin. Ther. Patents (2009) 19(3), 305-319). 

SUMMARY OF THE INVENTION 

[0011] It has now been found that pyrrolidinyl urea, pyrrolidinyl thiourea and pyrrolidinyl 

guanidine compounds are inhibitors of TrkA, and may be useful for treating disorders and diseases 

such as pain, including chronic and acute pain. Compounds of the invention may be useful in the 

treatment of multiple types of pain including inflammatory pain, neuropathic pain, and pain 

associated with cancer, surgery, and bone fracture. In addition, compounds of the invention may be 

useful for treating cancer, inflammation, neurodegenerative diseases and certain infectious diseases. 

[0012] More specifically, provided herein are compounds of Formula I: 
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I 

[0013] or stereoisomers, tautomers, or pharmaceutically acceptable salts, solvates or 

prodrugs thereof, wherein the Y-B moiety and the NH-C(=X)-NH moiety are in the trans 

configuration and R1, R2, Ra, Rb, Rc, Rd, X, Y, B, and Ring C are as defined herein. 

[0014] In one embodiment, provided herein are compounds of Formula I': 

I' 

[0015] or stereoisomers, tautomers, or pharmaceutically acceptable salts, solvates or 

prodrugs thereof, wherein Ring B and the NH-C(=X)-NH moiety are in the trans configuration and 

R1, R2, Ra, Rb, Rc, Rd, X, Ring B, and Ring C are as defined herein. 

[0016] Another aspect of the present invention provides methods of preventing or treating a 

disease or disorder modulated by TrkA, comprising administering to a mammal in need of such 

treatment an effective amount of a compound of this invention or a stereoisomer, solvate or 

pharmaceutically acceptable salt thereof. In one embodiment, the disease and disorders include 

chronic and acute pain, including but not limited to inflammatory pain, neuropathic pain, and pain 

associated with cancer, surgery, and bone fracture. In another embodiment, the disease and 

disorders include, but are not limited to, cancer, inflammation, neurodegenerative diseases and 

certain infectious diseases. 

[0017] Another aspect of the present invention provides a pharmaceutical composition 

comprising a compound of the present invention or a pharmaceutically acceptable salt thereof. 

[0018] Another aspect of the present invention provides the compounds of the present 

invention for use in therapy. 
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[0019] Another aspect of the present invention provides the compounds of the present 

invention for use in the treatment of disease and disorders of chronic and acute pain, including but 

not limited to inflammatory pain, neuropathic pain, and pain associated with cancer, surgery, and 

bone fracture. Another aspect of the present invention provides the compounds of the present 

invention for use in the treatment of disease and disorders selected from cancer, inflammation, 

neurodegenerative diseases and certain infectious diseases. 

[0020] Another aspect of the present invention provides the use of a compound of this 

invention in the manufacture of a medicament for the treatment of disease and disorders such as 

chronic and acute pain including, but not limited to, inflammatory pain, neuropathic pain, and pain 

associated with cancer, surgery, and bone fracture. 

[0021] Another aspect of the present invention provides the use of a compound of this 

invention in the manufacture of a medicament for the treatment of disease and disorders selected 

from cancer, inflammation, neurodegenerative diseases and certain infectious diseases. 

[0022] Another aspect of the present invention provides intermediates for preparing 

compounds of Formula I. 

[0023] Another aspect of the present invention includes methods of preparing, methods of 

separation, and methods of purification of the compounds of this invention. 

DETAILED DESCRIPTION OF THE INVENTION 

[0024] Provided herein are compounds, and pharmaceutical formulations thereof, that are 

potentially useful in the treatment of diseases, conditions and/or disorders modulated by TrkA. 

[0025] One embodiment provides a compound of Formula I: 

I 

[0026] or stereoisomers, tautomers, or pharmaceutically acceptable salts, solvates or 

prodrugs thereof, wherein: 

[0027] the Y-B moiety and the NH-C(=X)-NH moiety are in the trans configuration; 

[0028] Ra, Rb, Rc and Rd are independently selected from H and (l-3C)alkyl; 

[0029] X is O, S or NH; 
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[0030] R1 is (1-3C alkoxy)(l-6C)alkyl, (trifluoromethoxy)(l-6C)alkyl, (1-3C sulfanyl)(l-

6C)alkyl, monofluoro(l-6C)alkyl, difluoro(l-6C)alkyl, trifluoro(l-6C)alkyl, tetrafluoro(2-6C)alkyl, 

pentafluro(2-6C)alkyl, cyano(l-6C)alkyl, aminocarbonyl(l-6C)alkyl, hydroxy(l-6C)alkyl, 

dihydroxy(2-6C)alkyl, (l-6C)alkyl, (l-3Calkylamino)(l-3C)alkyl, (1-4C alkoxycarbonyl)(l-

6C)alkyl, amino(l-6C)alkyl, hydroxy(l-3C alkoxy)(l-6C)alkyl, di(l-3C alkoxy)(l-6C)alkyl, (1-3C 

alkoxy)trifluoro(l-6C)alkyl, hydroxytrifluoro(l-6C)alkyl, (1-4C alkoxycarbonyl)(l-3C alkoxy)(l-

6C)alkyl, hydroxycarbonyl(l-3C alkoxy)(l-6C)alkyl, hetAr5(CH2)o-i, or Ar5(CH2)o-i; 

[0031] R2 is H, F, or OH; 

[0032] Y is a bond, -O- or -OCH2-; 

[0033] B is Ar1, hetAr1, 1-6C alkyl or (l-6C)alkoxy; 

[0034] Ar1 is phenyl optionally substituted with one or more substituents independently 

selected from halogen, CF3, CF30-, (l-4C)alkoxy, hydroxy(l-4C)alkyl, (l-6C)alkyl and CN; 

[0035] hetAr1 is a 5-6 membered heteroaryl having 1-3 ring heteroatoms independently 

selected from N, S and O, and optionally substituted with 1-2 groups independently selected form 

(l-6C)alkyl, halogen, OH, CF3, NH2 and hydroxy(l-2C)alkyl; 

[0036] Ring C is formula C-l, C-2, or C-3 

R\ > R5\ X R? •a, R5\ >( V 
R4—^ /N"~R3 D4a^N^ N R N 

C-l C-2 C-3 

[0037] R3 is H, (l-6C)alkyl, hydroxy(l-6C)alkyl, Ar2, hetCyc1, (3-7C)cycloalkyl, or hetAr2; 

[0038] Ar2 is phenyl optionally substituted with one or more groups independently selected 

from halogen, (l-6C)alkyl and hydroxymethyl; 

[0039] hetCyc1 is a 5-6-membered saturated or partially unsaturated heterocyclic ring 

having 1-2 ring heteroatoms independently selected fromN and O; 

[0040] hetAr2 is a 5-6 membered heteroaryl ring having 1-3 ring heteroatoms independently 

selected from N, O and S and optionally substituted with one or more groups independently 

selected from (l-6C)alkyl and halogen; 

[0041] R4 is H, OH, (l-6C)alkyl, monofluoro(l-6C)alkyl, difluoro(l-6C)alkyl, trifluoro(l-

6C)alkyl, tetrafluro(2-6C)alkyl, pentafluro(2-6C)alkyl, cyano(l-6C)alkyl, hydroxy(l-6C)alkyl, 

dihydroxy(2-6C)alkyl, (1-3C alkoxy)(l-6C)alkyl, amino(l-6C)alkyl, aminocarbonyl(l-6C)alkyl, 

(l-3C)alkylsulfonamido(l-6C)alkyl, sulfamido(l-6C)alkyl, hydroxycarbonyl(l-6C)alkyl, hetAr3(l-

6C)alkyl, Ar3(l-6C)alkyl, (l-6C)alkoxy, monofluoro(l-6C)alkoxy, difluoro(l-6C)alkoxy trifluoro 

(l-6C)alkoxy, tetrafluoro(2-6C)alkoxy, pentafluoro(2-6C)alkoxy cyano(l-6C)alkoxy, hydroxy(l-
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6C)alkoxy, dihydroxy(2-6C)alkoxy, amino(2-6C)alkoxy, aminocarbonyl(l-6C)alkoxy, hydroxyl-

carbonyl(l-6C)alkoxy, hetCyc2(l-6C)alkoxy, hetAr3(l-6C)alkoxy, Ar3(l-6C)alkoxy, (1-4C alkoxy) 

(l-6C)alkoxy, (1-3C alkylsulfonyl)(l-6C)alkoxy, (3-6C)cycloalkyl [optionally substituted with F, 

OH, (1-6C alkyl), (1-6C) alkoxy, or (1-3C alkoxy)(l-6C)alkyl], hetAr4, Ar4, hetCyc2(0)CH2-, (1-

4C alkoxycarbonyl)(l-6C)alkoxy, hydroxycarbonyl(l-6C)alkoxy, aminocarbonyl(l-6C)alkoxy, 

hetCyc2C(=0)(l-6C)alkoxy, hydroxy(l-3C alkoxy)(l-6C)alkoxy, hydroxytrifluoro(l-6C)alkoxy, 

(l-3C)alkylsulfonamido(l-6C)alkoxy, (l-3C)alkylamido(l-6C)alkoxy, di(l-3C alkyl)amino-

carboxy, hetCyc2C(=0)0-, hydroxydifluoro(l-6C)alkyl, (1-4C alkylcarboxy)(l-6C)alkyl, (1-

6C)alkoxycarbonyl, hydroxyl/carbonyl, aminocarbonyl, (1-3C alkoxy)aminocarbonyl, hetCyc3, 

halogen, CN, trifluoromethylsulfonyl, N-(1-3C alkyl)pyridinonyl, N-(1-3C trifluoroalkyl) 

pyridinonyl, (1-4C alkylsiloxy)(l-6C)alkoxy, isoindoline-l,3-dionyl(l-6C)alkoxy or N-(1-3C 

alkyl)oxadiazolonyl; 

[0042] hetCyc2 is a 4-6 membered heterocyclic ring having 1-2 ring heteroatoms 

independently selected from N and O and optionally substituted with 1-2 groups independently 

selected from (l-6C)alkyl, (1-4C alkylcarboxy)(l-6C)alkyl, and (l-6C)acyl; 

[0043] hetCyc3 is a 4-7 membered heterocycle having 1-2 ring heteroatoms independently 

selected from N and O and optionally substituted with one or more substituents independently 

selected from F, CN, CF3, (l-6C)alkyl, hydroxy(l-6C)alkyl, (1-3C alkoxy)(l-6C)alkyl, (1-6C) 

acyl-, (l-6C)alkylsulfonyl, trifluoromethylsulfonyl and (1-4C alkoxy)carbonyl; 

[0044] hetAr3 is a 5-membered heteroaryl ring having 1-3 ring atoms independently 

selected from N, O and S and optionally substituted with (l-6C)alkyl; 

[0045] Ar3 is phenyl optionally substituted with (l-4C)alkoxy; 

[0046] hetAr4 is a 5-6 membered heteroaryl ring having 1-3 ring heteroatoms independently 

selected from N, S and O and optionally substituted with 1-2 substituents independently selected 

from (l-6C)alkyl, halogen, CN, hydroxy(l-6C)alkyl, trifluoro(l-6C)alkyl, (3-6C)cycloalkyl, (3-6C 

cycloalkyl)CH2- (3-6C cycloalkyl)C(=0)-, (1-3C alkoxy)(l-6C)alkyl, (l-6C)alkoxy, (1-

6C)alkylsulfonyl, NH2, (1-6C alkyl)amino, di(l-6C alkyl)amino, (1-3C trifluoroalkoxy), (1-

3C)trifluoroalkyl, and methoxybenzyl; or a 9-10 membered bicyclic heteroaryl having 1-3 ring 

nitrogen atoms; 

[0047] Ar4 is phenyl optionally substituted with one or more groups independently selected 

from (l-6C)alkyl, halogen, CN, CF3, CF30-, (l-6C)alkoxy, (l-6Calkyl)0C(=0)-, aminocarbonyl, 

(l-6C)alkylthio, hydroxy(l-6C)alkyl, (1-6C alkyl)S02-, H0C(=0)- and (1-3C alkoxy)(l-3C 

alkyl)0C(=0)-; 

[0048] R5 is H, (l-6C)alkyl, monofluoro(l-6C)alkyl, difluoro(l-6C)alkyl, trifluoro(l-

6C)alkyl, tetrafluoro(2-6C)alkyl, pentafluoro(2-6C)alkyl, halogen, CN, (l-4C)alkoxy, hydroxy(l-
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4C)alkyl, (1-3C alkoxy)(l-4C)alkyl, (1-4C alkyl)0C(=0)-, (l-6C)alkylthio, phenyl [optionally 

substituted with one or more groups independently selected from halogen, (l-6C)alkyl and (1-

6C)alkoxy], (3-4C)cycloalkyl, amino, aminocarbonyl, or trifluoro(l-3C alky)amido; or 

[0049] R4 and R5 together with the atoms to which they are attached form a 5-6 membered 

saturated, partially unsaturated or unsaturated carbocyclic ring optionally substituted with one or 

more substituents independently selected from (l-6C)alkyl, or 

[0050] R4 and R5 together with the atoms to which they are attached form 5-6 membered 

saturated, partially unsaturated or unsaturated heterocyclic ring having a ring heteroatom selected 

from N, O or S, wherein said heterocyclic ring is optionally substituted with one or two substituents 

independently selected from (1-6C alkyl)C(=0)0-, (l-6)acyl, (l-6C)alkyl and oxo, and said sulfur 

ring atom is optionally oxidized to S(=0) or SO2; 

[0051] hetAr5 is a 5-6 membered heteroaryl ring having 1-3 ring heteroatoms independently 

selected from N, O or S, wherein the ring is optionally substituted with one or more substituents 

independently selected from halogen, (l-6C)alkyl, (l-6C)alkoxy and CF3; 

[0052] Ar5 is phenyl optionally substituted with one or more groups independently selected 

from halogen, (l-6C)alkyl, (l-6C)alkoxy, CF3O-, (l-4C)alkoxycarbonyl and aminocarbonyl; 

[0053] R3a is hydrogen, halogen, (l-6C)alkyl, trifluoro(l-6C)alkyl, (3-6C)cycloalkyl, 

phenyl optionally substituted with one or more substituents independently selected from halogen, 

(l-6C)alkyl and hydroxymethyl, or a 5-6 membered heteroaryl ring having 1-3 ring heteroatoms 

independently selected from N, O and S and optionally substituted with one or more groups 

independently selected from (l-6C)alkyl and halogen; 

[0054] R3b is hydrogen, (l-6C)alkyl, trifluoro(l-6C)alkyl, (3-6C)cycloalkyl, phenyl 

optionally substituted with one or more substituents independently selected from halogen, (1-

6C)alkyl and hydroxymethyl, or a 5-6 membered heteroaryl ring having 1-3 ring heteroatoms 

independently selected from N, O and S and optionally substituted with one or more groups 

independently selected from (l-6C)alkyl and halogen; 

[0055] R4a is hydrogen, (l-6C)alkyl, trifluoro(l-6C)alkyl, phenyl [optionally substituted 

with one or more groups independently selected from (l-6C)alkyl, halogen, CN, CF3, CF3O-, (1-

6C)alkoxy, (l-6Calkyl)0C(=0)-, aminocarbonyl, (l-6C)alkylthio, hydroxy(l-6C)alkyl, (1-6C 

alkyl)S02-, H0C(=0)- and (1-3C alkoxy)(l-3C alkyl)0C(=0)-], or a 5-6 membered heteroaryl ring 

having 1-3 ring heteroatoms independently selected from N, S and O and optionally substituted 

with 1-2 substituents independently selected from (l-6C)alkyl, hydroxy(l-6C)alkyl, trifluoro(l-

6C)alkyl, (3-6C)cycloalkyl, (3-6C cycloalkyl)CH2- (3-6C cycloalkyl)C(=0)-, (1-3C alkoxy)(l-

6C)alkyl, (l-6C)alkoxy, (l-6C)alkylsulfonyl, NH2, (1-6C alkyl)amino, di(l-6C alkyl)amino, (1-3C 

trifluoroalkoxy)(l-3C)trifluoroalkyl, and methoxybenzyl; and 
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[0056] R5a is hydrogen, halogen, (l-6C)alkyl, trifluoro(l-6C)alkyl, (3-6C)cycloalkyl, 

phenyl optionally substituted with one or more substituents independently selected from halogen, 

(l-6C)alkyl and hydroxymethyl, or a 5-6 membered heteroaryl ring having 1-3 ring heteroatoms 

independently selected from N, O and S and optionally substituted with one or more groups 

independently selected from (l-6C)alkyl and halogen. 

[0057] In one embodiment, compounds of Formula I have the structure I': 

NH 

I' 

[0058] or stereoisomers, tautomers, or pharmaceutically acceptable salts, solvates or 

prodrugs thereof, wherein: 

[0059] Ring B and the NH-C(=X)-NH moiety are in the trans configuration; 

[0060] Ra, Rb, Rc and Rd are independently selected from H and (l-3C)alkyl; 

[0061] X is O or S; 

[0062] R1 is (1-3C alkoxy)(l-6C)alkyl, (trifluoromethoxy)(l-6C)alkyl, (1-3C sulfanyl)(l-

6C)alkyl, monofluoro(l-6C)alkyl, difluoro(l-6C)alkyl, trifluoro(l-6C)alkyl, tetrafluoro(2-6C)alkyl, 

pentafluro(2-6C)alkyl, cyano(l-6C)alkyl, aminocarbonyl(l-6C)alkyl, hydroxy(l-6C)alkyl, 

dihydroxy(2-6C)alkyl, (l-6C)alkyl, or (l-3Calkylamino)(l-3C)alkyl; 

[0063] R2 is H, F, or OH; 

[0064] Ring B is Ar1 or hetAr1; 

[0065] Ar1 is phenyl optionally substituted with one or more substituents independently 

selected from halogen, CF3, CF30-, (l-4C)alkoxy, hydroxy(l-4C)alkyl and (l-6C)alkyl; 

[0066] hetAr1 is a 5-6 membered heteroaryl having 1-3 ring heteroatoms independently 

selected from N, S and O, and optionally substituted with 1-2 groups independently selected form 

(l-6C)alkyl, halogen, OH, CF3, NH2 and hydroxy(l-2C)alkyl; 

[0067] Ring C is 

Rv "h_ 
)=( 

,N^p3 K N R 

9 



WO 2012/158413 PCT/US2012/037003 

[0068] R3 is H, (l-6C)alkyl, hydroxy(l-6C)alkyl, Ar2, hetCyc1, (3-7C)cycloalkyl, or hetAr2; 

[0069] Ar2 is phenyl optionally substituted with one or more groups independently selected 

from halogen, (l-6C)alkyl and hydroxymethyl; 

[0070] hetCyc1 is a 5-6-membered saturated or partially unsaturated heterocyclic ring 

having 1-2 ring heteroatoms independently selected fromN and O; 

[0071] hetAr2 is a 5-6 membered heteroaryl ring having 1-3 ring heteroatoms independently 

selected from N, O and S and optionally substituted with (l-6C)alkyl; 

[0072] R4 is H, OH, (l-6C)alkyl, monofluoro(l-6C)alkyl, difluoro(l-6C)alkyl, trifluoro(l-

6C)alkyl, tetrafluro(2-6C)alkyl, pentafluro(2-6C)alkyl, cyano(l-6C)alkyl, hydroxy(l-6C)alkyl, 

dihydroxy(2-6C)alkyl, (1-3C alkoxy)(l-6C)alkyl, amino(l-6C)alkyl, aminocarbonyl(l-6C)alkyl, 

(l-3C)alkylsulfonamido(l-6C)alkyl, sulfamido(l-6C)alkyl, hydroxycarbonyl(l-6C)alkyl, hetAr3(l-

6C)alkyl, Ar3(l-6C)alkyl, (l-6C)alkoxy, monofluoro(l-6C)alkoxy, difluoro(l-6C)alkoxy, 

trifluoro(l-6C)alkoxy, tetrafluoro(2-6C)alkoxy, pentafluoro(2-6C)alkoxy cyano(l-6C)alkoxy, 

hydroxy(l-6C)alkoxy, dihydroxy(2-6C)alkoxy, amino(2-6C)alkoxy, aminocarbonyl(l-6C)alkoxy, 

hydroxycarbonyl(l-6C)alkoxy, hetCyc2(l-6C)alkoxy, hetAr3(l-6C)alkoxy, Ar3(l-6C)alkoxy, (1-4C 

alkoxy)(l-6C)alkoxy, (1-3C alkylsulfonyl)(l-6C)alkoxy, (3-6C)cycloalkyl, hetAr4, or Ar4; 

[0073] hetCyc2 is a 4-6 membered heterocyclic ring having 1-2 ring heteroatoms 

independently selected from N and O and optionally substituted with 1-2 groups independently 

selected from (l-6C)alkyl; 

[0074] hetAr3 is a 5-membered heteroaryl ring having 1-3 ring atoms independently 

selected from N, O and S and optionally substituted with (l-6C)alkyl; 

[0075] Ar3 is phenyl optionally substituted with (l-4C)alkoxy; 

[0076] hetAr4 is a 5-6 membered heteroaryl ring having 1-3 ring heteroatoms independently 

selected from N, S and O and optionally substituted with 1-2 substituents independently selected 

from (l-6C)alkyl, or a 9-10 membered bicyclic heteroaryl having 1-3 ring nitrogen atoms; 

[0077] Ar4 is phenyl optionally substituted with one or more groups independently selected 

from (l-6C)alkyl, halogen, CN, CF3, CF30-, (l-6C)alkoxy, (l-6Calkyl)0C(=0)-, aminocarbonyl, 

(l-6C)alkylthio, hydroxy(l-6C)alkyl, (1-6C alkyl)S02-, H0C(=0)- and (1-3C alkoxy)(l-3C 

alkyl)0C(=0)-; and 

[0078] R5 is H, (l-6C)alkyl, monofluoro(l-6C)alkyl, difluoro(l-6C)alkyl, trifluoro(l-

6C)alkyl, tetrafluoro(2-6C)alkyl, pentafluoro(2-6C)alkyl, halogen, CN, (l-4C)alkoxy, hydroxy(l-

4C)alkyl, (1-3C alkoxy)(l-4C)alkyl, (1-4C alkyl)0C(=0)-, (l-6C)alkylthio, or phenyl optionally 

substituted with one or more groups independently selected from halogen, (l-6C)alkyl and (1-

6C)alkoxy; or 
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[0079] R4 and R5 together with the atoms to which they are attached form a 5-6 membered 

saturated carbocyclic ring optionally substituted with one or more substituents independently 

selected from (l-6C)alkyl, or 

[0080] R4 and R5 together with the atoms to which they are attached form a 5-6 membered 

saturated heterocyclic ring having a ring heteroatom selected from N, O or S, wherein said ring 

nitrogen atom is optionally substituted with (1-6C alkyl)C(=0)0- or (l-6)acyl, and said sulfur ring 

atom is optionally oxidized to S(=0) or SO2. 

[0081] It is to be understood that in instances where two or more radicals are used in 

succession to define a substituent attached to a structure, the first named radical is considered to be 

terminal and the last named radical is considered to be attached to the structure in question. Thus, 

for example, the radical "alkoxyalkyl" is attached to the structure in question by the alkyl group. 

[0082] The terms "(l-6C)alkyl", "(l-4C)alkyl" and "(l-3C)alkyl" as used herein refer to 

saturated linear monovalent hydrocarbon radicals of one to six carbon atoms, one to four carbon 

atoms, and one to three carbon atoms, respectively, or a branched saturated monovalent 

hydrocarbon radical of three to six carbon atoms, three to four carbon atoms, or three carbon atoms, 

respectively. Examples include, but are not limited to, methyl, ethyl, 1-propyl, 2-propyl, 1-butyl, 2-

methyl-1-propyl, 2-butyl, 2-methyl-2-propyl, 2,2-dimethylpropyl, 1-pentyl, 2-pentyl, 3-pentyl, 2-

methyl-2-butyl, 3-methyl-2-butyl, 3-methyl-1-butyl, 2-methyl-l-butyl, 1-hexyl, 2-hexyl, 3-hexyl, 2-

methyl-2-pentyl, 3-methyl-2-pentyl, 4-methyl-2-pentyl, 3-methyl-3-pentyl, 2-methyl-3-pentyl, 2,3-

dimethyl-2-butyl, and 3,3-dimethyl-2-butyl. 

[0083] "(l-4C)Alkoxy", "(l-3C)alkoxy", "(l-6C)alkoxy" and "(2-6C)alkoxy" refer to an 

-OR radical where R is (l-4C)alkyl, (l-3C)alkyl, (l-6C)alkyl, or (2-6C)alkyl, respectively, as 

defined above. Examples include methoxy, ethoxy, and the like. 

[0084] "(l-6)Acyl" means a RC(=0)- radical where R is a linear saturated monovalent 

hydrocarbon radical of one to five carbon atoms or a branched saturated monovalent hydrocarbon 

radical of three to five carbon atoms, e.g., methylcarbonyl, and the like. 

[0085] "(1-3C Alkoxy)(l-6C)alkyl" and "(1-3C alkoxy)(l-4C)alkyl" mean a linear saturated 

monovalent hydrocarbon radical of one to six carbon atoms or one to four carbon atoms, or a 

branched saturated monovalent hydrocarbon radical of three to six carbon atoms or three to four 

carbon atoms, respectively, wherein one of the carbon atoms is substituted with one (l-3C)alkoxy 

group as defined herein. 

[0086] "(1-3C Alkoxy)(l-6C)alkoxy" means a (l-6C)alkoxy group as defined herein, 

wherein one of the carbon atoms is substituted with a (l-3C)alkoxy group as defined herein. 

Examples include methoxymethoxy, methoxyethoxy, and the like. 

[0087] "(1-3C Alkoxy)aminocarbonyl" means a (1-3C alkyl)-0-NH-C(=0)- group. 
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[0088] "(l-6C)Alkoxycarbonyl" and "(l-4C)alkoxycarbonyl" mean a (l-6C)-0-C(=0)- and 

(l-4C)-0-C(=0)- group, respectively. 

[0089] (1-4C Alkoxycarbonyl)(l-6C)alkyl means a (l-6C)alkyl group as defined herein, 

wherein one of the carbons is substituted with a (1-4C alkoxy)carbonyl group as defined herein. 

[0090] "(1-3C Alkoxy)trifluoro(l-6C)alkyl" means a (l-6C)alkyl group as defined herein, 

wherein one of the carbons is substituted with three fluoros, and another carbon is substituted with 

a (l-3C)alkoxy group as defined herein. 

[0091] "(1-4C Alkoxycarbonyl)(l-6C alkoxy)" means a (1-6C) alkoxy group as defined 

herein wherein one of the carbon atoms is substituted with one (1-4C alkoxycarbonyl group, i.e., an 

alkyl-0-C(=0)- group. 

[0092] "(1-4C Alkoxycarbonyl)(l-3C alkoxy)(l-6C)alkyl" means a (1-3C alkoxy)(l-

6C)alkyl group as defined herein wherein one of the carbon atoms is substituted with one (1-4C 

alkoxycarbonyl group, i.e., an alkyl-0-C(=0)- group. 

[0093] "(1-3C Alkoxy)hydroxycarbonylalkyl" means a hydroxycarbonylalkyl group as 

defined herein wherein one of the carbon atoms is substituted with one (1-3C alkoxy) group. 

[0094] "Amino" means a -NRR' group where R and R' are independently selected from 

hydrogen or (l-3C)alkyl as defined herein. Examples include H2N-, CH3NH-, (CH3)2N, and the 

like. 

[0095] "Amino(l-6C)alkyl" means a linear saturated monovalent hydrocarbon radical of 

one to six carbon atoms or a branched saturated monovalent hydrocarbon radical of three to six 

carbon atoms, wherein one of the carbon atoms is substituted with one -NRR' group where R and R' 

are independently selected from hydrogen or (l-3C)alkyl as defined herein. Examples include 

aminomethyl, methylaminoethyl, 2-ethylamino-2-methylethyl, and the like. 

[0096] "Amino(2-6C)alkoxy" means a (2-6C)alkoxy group as defined herein, wherein one 

of the carbon atoms is substituted with one -NRR' group where R and R' are independently selected 

from hydrogen or (l-3C)alkyl as defined herein. 

[0097] "Aminocarbonyl" means a RR'NCO- radical where R and R' are independently 

hydrogen or (l-6C)alkyl as defined herein. Examples include H2NCO-, dimethylaminocarbonyl, 

and the like. 

[0098] "Aminocarbonyl(l-6C)alkyl" means a linear saturated hydrocarbon radical of one to 

six carbon atoms or a branched saturated monovalent hydrocarbon radical of three to six carbons 

wherein one of the carbon atoms is substituted with one aminocarbonyl group as defined herein, 

e.g., 2-aminocarbonylethyl, 1-, 2-, or 3-dimethylaminocarbonylpropyl, and the like. 

[0099] "Aminocarbonyl(l-6C)alkoxy" means a (l-6C)alkoxy as defined herein, wherein 

one of the carbon atoms is substituted with one aminocarbonyl group as defined herein. 
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[00100] "(l-3C)Alkylamido(l-6C)alkoxy" means a (l-6C)alkoxy as defined herein, wherein 

one of the carbon atoms is substituted with one alkylamino group, i.e., substituted with a (1-

3C)C(=0)NH- group. 

[00101] "(1-4C alkyl)carboxy" means a R'-C(=0)0- group where R' is (l-4C)alkyl. 

[00102] "(1-4C alkylsiloxy)(l-6C)alkoxy" means a (l-6C)alkoxy group as defined herein 

wherein one of the carbon atoms is substituted with one (1-4C alkyl)siloxy group, e.g., a (1-4C 

alkyl)Si-0- group such as a tert-butylsiloxy group. 

[00103] "(l-3C)Alkylsulfonamido" means a (l-3C)alkylS02NH- radical where (l-3C)alkyl 

is as defined herein 

[00104] "(1-3C Alkylsulfonamido)(l-6C)alkyl" means a linear saturated hydrocarbon radical 

of one to six carbon atoms or a branched saturated monovalent hydrocarbon radical of three to six 

carbons substituted with one (l-3C)alkylsulfonamido group as defined herein. 

[00105] "(l-3C)Alkylsulfonamido(l-6C)alkoxy" means a (l-6C)alkoxy group as defined 

herein wherein one of the carbon atoms is substituted with one (l-3C)alkylsulfonamido group as 

defined herein. 

[00106] "(l-3C)Alkylsulfonyl" means a -S02R radical where R is (l-3C)alkyl as defined 

above, e.g., methylsulfonyl, and the like. 

[00107] "(1-3C Alkylsulfonyl)(l-6C)alkoxy" means a (l-6C)alkoxy group as defined herein, 

wherein one of the carbon atoms is substituted with a (l-3C)alkylsulfonyl group. 

[00108] "Hydroxycarbonyl" means H0C(=0)-. 

[00109] "(1-4C alkyl)carboxy(l-6C)alkyl" means a (l-6C)alkyl group as defined herein 

wherein one of the carbon atoms is substituted with a (1-4C alkyl)carboxy group as defined herein. 

[00110] "Cyano(l-6C)alkyl" means a linear saturated hydrocarbon radical of one to six 

carbon atoms or a branched saturated monovalent hydrocarbon radical of three to six carbons 

substituted with a cyano (CN) group. 

[00111] "(3-6C)Cycloalkyl" means a cyclic saturated monovalent hydrocarbon radical of 

three to six carbon atoms, e.g., cyclopropyl, cyclobutyl, cyclopentyl, or cyclohexyl. 

[00112] "Di(l-3C alkoxy)(l-6C)alkyl" means a (l-6C)alkyl group as defined herein, wherein 

two carbons are each substituted with one (l-3C)alkoxy group as defined herein. 

[00113] "Dihydroxy(2-6C)alkyl" means a linear saturated hydrocarbon radical of two to six 

carbon atoms or a branched saturated monovalent hydrocarbon radical of three to six carbons 

substituted with two hydroxy (OH) groups, provided that two hydroxy groups are not both on the 

same carbon atom. 

[00114] "Dihydroxy(2-6C)alkoxy" means a (2-6C)alkoxy group as defined herein, wherein 

two of the carbon atoms are substituted with a hydroxy group. 
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[00115] "Halogen" as used herein means F, CI, Br or I. 

[00116] "Heterocycle" refers to a saturated or partially unsaturated ring system having one or 

more ring heteroatoms as recited for the specific heterocyclic group, wherein the heterocycle is 

optionally substituted with substituents as defined for that particular heterocyclic group. 

[00117] "Heteroaryl" refers to a 5-6 membered unsaturated ringsystem having one or more 

ring heteroatoms as recited for the specific heteroaryl group, wherein the heteroaryl is optionally 

substituted with substituents as defined for that particular heteroaryl group. 

[00118] "hetCyc2C(=0)(l-6C)alkoxy" means means a (l-6C)alkoxy as defined herein, 

wherein one of the carbon atoms is substituted with a hetCyc2C(=0) group, wherein hetCyc2 is as 

defined herein. 

[00119] "Hydroxy(l-6C)alkyl" and "hydroxy(l-4C)alkyl" means a linear saturated 

hydrocarbon radical of one to six carbon atoms or one to four carbon atoms, respectively, or a 

branched saturated monovalent hydrocarbon radical of three to six carbon atoms or three to four 

carbon atoms, respectively, wherein one of the carbon atoms is substituted with a hydroxy (OH) 

group. 

[00120] "Hydroxy(l-6C)alkoxy" means a (l-6C)alkoxy group as defined herein, wherein one 

of the carbon atoms is substituted with a hydroxy group. 

[00121] "Hydroxy(l-3C alkoxy)(l-6C)alkyl" means a (1-3C alkoxy)(l-6C)alkyl group as 

defined herein, wherein one of the carbons is substituted with a hydroxy group. 

[00122] "Hydroxy(l-3C alkoxy)(l-6C)alkoxy" means a (1-3C alkoxy)(l-6C)alkoxy as 

defined herein, wherein one of the carbon atoms is substituted with a hydroxy group. 

[00123] "Hydroxydifluoro(l-6C)alkyl" means a difluoro(l-6C)alkyl group as defined herein, 

wherein one of the carbon atoms is substituted with a hydroxy group. 

[00124] "Hydroxytrifluoro(l-6C)alkoxy" means a trifluoro(l-6C)alkoxy group as defined 

herein, wherein one of the carbon atoms is substituted with a hydroxy group. 

[00125] "Hydroxycarbonylalkyl" means a linear saturated hydrocarbon radical of one to six 

carbon atoms or a branched saturated monovalent hydrocarbon radical of three to six carbons 

substituted with one -COOH group. Examples include 2-hydroxycarbonylethyl, 1-, 2-, or 3-

hydroxycarbonylpropyl, and the like. 

[00126] "Isoindoline-l,3-dionyl(l-6C)alkoxy" means a (l-6C)alkoxy group as defined 

herein, wherein one of the carbon atoms is substituted with an isoindoline-l,3-dionyl group. 

[00127] "Monofluoro(l-6C)alkyl", "difluoro(l-6C)alkyl" and "trifluoro(l-6C)alkyl" refer to 

a (l-6C)alkyl group as defined herein wherein one to three hydrogen atoms, respectively, is 

replaced by a fluoro group. 
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[00128] "Tetrafluoro(2-6C)alkyl" and "pentafluoro(2-6C)alkyl" refer to a linear saturated 

monovalent hydrocarbon radical of two to six carbon atoms or a branched saturated monovalent 

hydrocarbon radical of three to six carbon atoms wherein four to five hydrogen atoms, respectively, 

is replaced by a fluoro group. 

[00129] "(Trifluoromethoxy)(l-6C)alkyl" means a linear saturated hydrocarbon radical of 

one to six carbon atoms or a branched saturated monovalent hydrocarbon radical of three to six 

carbons substituted with one CF30- group. 

[00130] "Trifluoro(l-3C alky)amido" means a (1-3C alkyl)C(=0)NH- group wherein one of 

the carbons is substituted with three fluoros. 

[00131] "Trifluoro(l-6C)alkoxy" means a (l-6C)alkoxy group as defined herein, wherein 

one of the carbon atoms is substituted with three fluoros. 

[00132] "Sulfamido(l-6C)alkyl" means a linear saturated hydrocarbon radical of one to six 

carbon atoms or a branched saturated monovalent hydrocarbon radical of three to six carbons 

substituted with one sulfamido (H2NSO2NH-) group. 

[00133] It should be noted that compounds of the invention may contain groups that may 

exist in tautomeric forms, such as heteroatom substituted heteroaryl or heterocyclic groups and the 

like, which are illustrated in the following general and specific examples: 
Y Y'-H 

c>-o 
Y' Y'H Y' 

C/ ̂  
0 JH 

(f\H ^ ON 
N N 

R3 R3 

[00134] where Y' = O, S, or NR, and though one form is named, described, displayed and/or 

claimed herein, all the tautomeric forms are intended to be inherently included in such name, 

description, display and/or claim. 

[00135] In one embodiment of Formula I, Ra, Rb, Rc and Rd are independently selected from 

H and methyl. In one embodiment, Ra, Rb, Rc and Rd are hydrogen. In one embodiment, Ra is 

methyl and Rb, Rc and Rd are hydrogen. In one embodiment, Ra and Rb are methyl and Rc and Rd 
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are hydrogen. In one embodiment, Ra, Rb and Rc are hydrogen and Rd is methyl. In one 

embodiment, Ra and Rb are hydrogen and Rc and Rd are methyl. 

[00136] In one embodiment, X is O. 

[00137] In one embodiment, X is S. 

[00138] In one embodiment, X is NH. 

[00139] In one embodiment, R1 is (1-3C alkoxy)(l-6C)alkyl, for example, methoxyethyl, 

methoxypropyl, ethoxyethyl and 2-methoxypropyl. Particular examples include methoxyethyl and 

2-methoxypropyl having the structures: 

,o ,o 

[00140] In one embodiment, R is (trifluoromethoxy)(l-6C)alkyl, for example, 

trifluoromethoxyethyl, trifluoromethoxypropyl, and the like. A particular example is 

trifluoromethoxy ethyl. 

[00141] In one embodiment, R1 is (1-3C sulfanyl)(l-6C)alkyl, for example 

methylsulfanylethyl, ethylsulfanylethyl, and the like. A particular example is methylsulfanylethyl. 

[00142] In one embodiment, R1 is monofluoro(l-6C)alkyl, difluoro(l-6C)alkyl or 

trifluoro(l-6C)alkyl. Particular examples include l,3-difluoroprop-2-yl, 2,2-difluoroethyl 2,2,2-

trifluoroethyl and 2,2,2-trifluoropropyl having the structures: 

y F F3C ^ / F3CT Y 

[00143] In one embodiment, R1 is tetrafluoro(2-6C)alkyl or pentafluoro(2-6C)alkyl. A 

particular example is 3,3,4,4,4-pentafluorobutyl. 

[00144] In one embodiment, R1 is cyano(l-6C)alkyl. A particular example is 2-cyanoethyl. 

[00145] In one embodiment, R1 is aminocarbonyl(l-6C)alkyl. A particular example is 

aminocarbonylmethyl. Another example is methylaminocarbonylmethyl having the formula 

MeNHC(=0)CH2-. 

[00146] In one embodiment, R1 is hydroxy(l-6C)alkyl. A particular example is 2-

hydroxyethyl. Another example is 2-hydroxypropyl. 

[00147] In one embodiment, R1 is dihydroxy(2-6C)alkyl. A particular example is the 

structure: 

OH 

[00148] In one embodiment, R1 is (l-6C)alkyl. Examples include methyl, ethyl, and propyl. 
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[00149] In one embodiment, R1 is (l-3Calkylamino)(l-3C)alkyl, that is, a (l-3C)alkyl group 

which is substituted with a (1-3C alkyl)amino group, for example a (l-3Calkyl)NH- group such as 

methylamino. A particular example is (2-methylamino)ethyl. 

[00150] In one embodiment, R1 is (1-4C alkoxycarbonyl)(l-6C)alkyl. A particular example 

is methoxycarbonylmethyl, having the structure: 

o 
[00151] In one embodiment, R1 is amino(l-6C)alkyl, such as methylamino(l-6C)alkyl. A 

particular example is 2-methylaminoethyl. 

[00152] In one embodiment, R1 is hydroxy(l-3C alkoxy)(l-6C)alkyl. Examples include 

hydroxymethoxy(l-6C)alkyl. Particular examples include the structures: 

HCL \/0H 

[00153] In one embodiment, R1 is di(l-3C alkoxy)(l-6C)alkyl. Examples include 

dimethoxy(l-6C)alkyl. A particular example includes l,3-dimethoxyprop-2-yl having the 

structure: 

/° 

[00154] In one embodiment, R1 is (1-3C alkoxy)trifluoro(l-6C)alkyl. Examples include 

methoxytrifluoro(l-6C)alkyl. A particular example includes 3,3,3-trifluoro-2-methoxypropyl. 

[00155] In one embodiment, R1 is hydroxytrifluoro(l-6C)alkyl. A particular example 

includes 3,3,3-trifluoro-2-hydroxypropyl. 

[00156] In one embodiment, R1 is (1-4C alkoxycarbonyl)(l-3C alkoxy)(l-6C)alkyl. 

Examples include (methoxycarbonyl)methoxy(l-6C)alkyl. A particular example includes the 

structure: 
co2Me 

[00157] In one embodiment, R1 is hydroxycarbonyl(l-3C alkoxy)(l-6C)alkyl. Examples 

include (methoxycarbonyl)hydroxy(l-6C)alkyl. A particular example includes the structure: 

?O2H 

[00158] In one embodiment, R1 is hetAr5(CH2)O-I. 
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[00159] In one embodiment, R1 is hetAr5, where hetAr5 is a 5-6 membered heteroaryl ring 

having 1-3 ring heteroatoms independently selected from N, O or S, wherein the ring is optionally 

substituted with one or more substituents independently selected from halogen, (l-6C)alkyl, (1-

6C)alkoxy and CF3. Examples include pyrrolyl, pyrazolyl, imidazolyl, furanyl, isoxazolyl, 

oxazolyl, thiophenyl, thiazolyl, thiadiazolyl, triazolyl, thiadiazolyl, pyridyl, pyrimidyl and 

pyrazinyl rings, wherein the ring is optionally substituted with one or more substituents 

independently selected from halogen, (l-6C)alkyl, (l-6C)alkoxy and CF3. 

[00160] In one embodiment, R1 is hetAr5, where herAr5 is pyrazolyl, pyridyl or pyrazinyl 

optionally substituted with one or more one or more substituents independently selected from 

halogen, (l-6C)alkyl, (l-6C)alkoxy and CF3. In one embodiment, herAr5 is substituted with one of 

said substituents. In one embodiment, R1 is pyrazolyl, pyridyl or pyrazinyl optionally substituted 

with methyl, trifluoromethyl, methoxy or ethoxy. 

[00161] Particular example of R1 when represented by hetAr5 include the structures: 

/CF3 / 
N=\ N=< Is N-N 

HN^-y HNN^-/ HNN^^/ 

0 0 0 'V'V NY^ 
OMe OEt OMe OMe 

[00162] In one embodiment, R1 is hetAr5(CH2)-, where hetAr5 is a 5-6 membered heteroaryl 

ring having 1-3 ring heteroatoms independently selected from N, O or S, wherein the ring is 

optionally substituted with one or more substituents independently selected from halogen, (1-

6C)alkyl, (l-6C)alkoxy and CF3. Examples include pyrrolyl, pyrazolyl, imidazolyl, furanyl, 

isoxazolyl, oxazolyl, thiophenyl, thiazolyl, thiadiazolyl, triazolyl, thiadiazolyl, pyridyl, pyrimidyl 

and pyrazinyl rings, wherein the ring is optionally substituted with one or more substituents 

independently selected from halogen, (l-6C)alkyl, (l-6C)alkoxy and CF3. 

[00163] In one embodiment, R1 is hetAr5(CH2)-, where hetAr5 is imidazolyl, thiadiazolyl or 

triazolyl optionally substituted with one or more substituents independently selected from halogen, 

(l-6C)alkyl, (l-6C)alkoxy and CF3. In one embodiment, hetAr5 is substituted with one or more 

substituents independently selected from methyl, methoxy, ethoxy, and trifluoromethyl. In one 

embodiment, hetAr5 is substituted with one of said substituents. 

[00164] Particular example of R1 when represented by hetAr5(CH2)- include the structures: 

[00165] In one embodiment, R1 is Ar5(CH2)o-i. 
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[00166] In one embodiment, R1 is Ar5, where Ar5 phenyl optionally substituted with one or 

more substituents independently selected from halogen, (l-6C)alkyl,(l-6C)alkoxy, CF3O-, (1-

4C)alkoxycarbonyl and aminocarbonyl. In one embodiment, Ar5 is phenyl optionally substituted 

with one or more substituents independently selected from F, CI, methyl, methoxy, 

trifluoromethoxy and CH3C(=0)0-. 

[00167] Examples of R1 when represented by Ar5 include phenyl, 2-methoxyphenyl, 2-

fluorophenyl, 2-methylphenyl, 2-chlorophenyl, 2-trifluoromethoxyphenyl, 2-(methoxycarbonyl) 

phenyl, 4-fluorophenyl, and 2,6-difluorophenyl. 

[00168] In one embodiment, R1 is selected from (1-3C alkoxy)(l-6C)alkyl, difluoro(l-

6C)alkyl and trifluoro(l-6C)alkyl. 

[00169] In one embodiment, R2 is H. 

[00170] In one embodiment, R2 is F. 

[00171] In one embodiment, R2 is OH. 

[00172] In one embodiment, the Y group of Formula I linking the pyrrolidinyl ring and the B 

group is a bond. 

[00173] In one embodiment, the Y group of Formula I linking the pyrrolidinyl ring and the B 

group is -0-. 

[00174] In one embodiment, the Y group of Formula I linking the pyrrolidinyl ring and the B 

group is -OCH2-, where the oxygen of the Y group is coupled to the pyrrolidinyl ring. 

[00175] In one embodiment, B is represented by Ring B, where Ring B is Ar1 and Ar1 is 

phenyl optionally substituted with one or more substituents independently selected from halogen, 

CF3, CF3O-, (l-4C)alkoxy, hydroxy(l-4C)alkyl, (l-6C)alkyl, and CN. Examples include phenyl, 

fluorophenyl, difluorophenyl, trifluorophenyl, chlorophenyl, trifluoromethylphenyl, 

methoxyphenyl, cyanophenyl, chlorofluorophenyl, cyanoflurophenyl, and chlorocyanophenyl. 

[00176] Particular examples of Ring B when represented by Ar1 include phenyl, 2-

fluorophenyl, 3-fluorophenyl, 4-fluorophenyl, 3,4-difluorophenyl, 3,5-difluorophenyl, 2,4-

difluorophenyl, 2,5-difluorophenyl, 3,4,5-trifluorophenyl, 2-chlorophenyl, 3-chlorophenyl, 4-

chlorophenyl, 3-trifluoromethylphenyl 3-methoxyphenyl, 3-chloro-4-fluorophenyl, 4-chloro-3-

fluorophenyl, 3-chloro-5-fluorophenyl, 3-cyano-5-fluorophenyl, 2-cyanophenyl, 4-cyanophenyl and 

3-cyano-4-fluorophenyl. 

[00177] In one embodiment, B is represented by Ring B, where Ring B is Ar1, wherein Ar1 is 

phenyl optionally substituted with one or more substituents independently selected from halogen, 

CF3, CF3O-, (l-4C)alkoxy, hydroxy(l-4C)alkyl and (l-6C)alkyl. Examples include phenyl, 

fluorophenyl, difluorophenyl, trifluorophenyl, chlorophenyl, trifluoromethylphenyl, and 

methoxyphenyl. Particular examples of Ring B when represented by Ar1 include phenyl, 2-
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fluorophenyl, 3-fluorophenyl, 4-fluorophenyl, 3,4-difluorophenyl, 3,5-difluorophenyl, 2,4-

difluorophenyl, 2,5-difluorophenyl, 3,4,5-trifluorophenyl, 2-chlorophenyl, 3-chlorophenyl, 4-

chlorophenyl, 3-trifluoromethylphenyl and 3-methoxyphenyl. 

[00178] In one embodiment, B is represented by Ring B, where Ring B is Ar1, wherein Ar1 is 

phenyl optionally substituted with one or more halogens. 

[00179] In one embodiment, B is represented by Ring B, where Ring B is Ar1 as defined for 

Formula I and Y is a bond. 

[00180] In one embodiment, B is represented by Ring B, where Ring B is Ar1 as defined for 

Formula I and Y is -0-. Particular examples include -Y-B groups having the structures: 

[00181] In one embodiment, B is represented by Ring B, where Ring B is Ar1 as defined for 

Formula I and Y is -OCH2-. A particular example includes a -Y-B group having the structure: 

[00182] In one embodiment, B is represented by Ring B, where Ring B is hetAr1, and hetAr1 

is a 5-6 membered heteroaryl having 1-3 ring heteroatoms independently selected from N, S and O, 

and is optionally substituted with 1-2 groups independently selected from (l-6C)alkyl, halogen, 

OH, CF3, NH2 and hydroxy(l-2C)alkyl. In one embodiment, Ring B is hetAr1, wherein hetAr1 is a 

5-6 membered heteroaryl having 1-2 ring heteroatoms independently selected from N, S and O, and 

optionally substituted with 1-2 groups independently selected from (l-6C)alkyl, halogen, OH, CF3, 

NH2 and hydroxy(l-2C)alkyl. Examples of Ring B include pyridyl, thiophenyl, thiazolyl, oxazolyl, 

and isoxazolyl rings optionally substituted with 1-2 groups independently selected from (1-

6C)alkyl, halogen, OH, CF3, NH2 and hydroxy(l-2C)alkyl. In one embodiment ring B is a pyridyl, 

thiophenyl, thiazolyl, oxazolyl, or isoxazolyl ring optionally substituted with 1-2 groups 

independently selected from halogen and (l-6C)alkyl. 

[00183] Examples of Ring B when represented by hetAr1 include pyrid-4-yl, pyrid-3-yl, 

pyrid-2-yl, 5-fluoropyrid-3-yl, thien-2-yl,thiazol-2-yl, 2,4-dimethylthiazol-5-yl, oxazol-5-yl, 

isoxazol-5-yl, thien-2-yl, 5-chloropyrid-3-yl, 5-fluoropyrid-2-yl, 3-fluoropyrid-4-yl, 1-

methylpyrazol-4-yl having the structures: 
F 
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[00184] In certain embodiments, examples of Ring B when represented by hetAr1 include 

pyrid-4-yl, pyrid-3-yl, pyrid-2-yl, 5-fluoropyrid-3-yl, thien-2-yl, thiazol-2-yl, 2,4-dimethylthiazol-

5-yl, oxazol-5-yl and isoxazol-5-yl having the structures: 

HQ. ' ^ 
,S-

^ // * f 
s~ 
V-N 

P-
o-

[00185] In one embodiment ring B is a pyridyl ring optionally substituted with 1-2 groups 

independently selected from (l-6C)alkyl and halogen. 

[00186] In one embodiment, B is represented by Ring B, where Ring B is hetAr1 as defined 

for Formula I and Y is a bond. 

[00187] In one embodiment, B is represented by Ring B, where Ring B is hetAr1 as defined 

for Formula I and Y is -0-. A particular example of a -Y-B group is the structure: 

, £ |-° 
[00188] In one embodiment, B is represented by Ring B, where Ring B is hetAr1 as defined 

for Formula I and Y is -OCH2-. A particular example of a -Y-B group is the structure: 

[00189] 

isopropyl. 

[00190] 

[00191] 

[00192] 

° 
In one embodiment, B is (l-6C)alkyl. Examples include methyl, and ethyl, 

In one embodiment, B is (l-6C)alkoxy. An example is isopropoxy. 

Reference will now be made to Ring C. 

In one embodiment, Ring C is formula C-l: 
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C-l 

[00193] where R3, R4 and R5 are as defined for Formula I. 

[00194] In one embodiment, R3 is H. 

[00195] In one embodiment, R3 is (l-6C)alkyl. Examples of R3 include methyl or ethyl. 

[00196] In one embodiment, R3 is hydroxy(l-6C)alkyl. An example of R3 is 2-hydroxyethyl. 

[00197] In one embodiment, R3 is Ar2, where Ar2 is phenyl optionally substituted with one or 

more groups independently selected from halogen, (l-6C)alkyl and hydroxymethyl. Examples 

include phenyl, fluorophenyl, methylphenyl and hydroxymethylphenyl. 

[00198] Examples of R3 when represented by Ar2 include phenyl, 2-fluorophenyl, 3-

fluorophenyl, 4-fluorophenyl, 2-methylphenyl, 3-methylphenyl, 4-methylphenyl, 3-

(hydroxymethyl)phenyl, 3-chlorophenyl, 3-chloro-4-fluorophenyl and 3-chloro-2-fluorophenyl. 

Particular examples of R3 when represented by Ar2 include phenyl, 2-fluorophenyl, 3-fluorophenyl, 

4-fluorophenyl, 2-methylphenyl, 3-methylphenyl, 4-methylphenyl and 3-(hydroxymethyl)phenyl. 

[00199] In one embodiment, R3 is hetCyc1, where hetCyc1 is a 5-6-membered saturated or 

partially unsaturated heterocyclic ring having 1-2 ring heteroatoms independently selected from N 

and O. In one embodiment, R3 is a pyrrolidinyl, tetrahydrofuranyl, imidazolidinyl, piperidinyl, 

piperazinyl, tetrahydropyranyl, or morpholinyl ring. An example of R3 is tetrahydro-2H-pyran-4-yl. 

[00200] In one embodiment, R3 is (3-7C)cycloalkyl. In one embodiment R3 is cyclohexyl. 

[00201] In one embodiment, R3 is hetAr2, where hetAr2 is 5-6 membered heteroaryl ring 

having 1-3 ring heteroatoms independently selected from N, O and S and optionally substituted 

with one or more substituents independently selected from (l-6C)alkyl and halogen. In one 

embodiment, R3 is a thienyl, furyl, imidazolyl, pyrazolyl, thiazolyl, isothiazolyl, oxazolyl, 

isoxazolyl, triazolyl, thiadiazolyl, oxadiazolyl, pyridyl, pyrimidyl, pyrazinyl, or pyridazinyl 

optionally substituted with one or more substituents independently selected from (l-6C)alkyl and 

halogen. In one embodiment, R3 is pyrazolyl, pyridyl or pyridazinyl optionally substituted with 

one or more groups independently selected from (l-6C)alkyl and halogen. In one embodiment, R3 

is pyrazolyl, pyridyl or pyridazinyl optionally substituted with (l-6C)alkyl or halogen. Examples 

of R3 when represented by hetAr2 include 1-methyl-lH-pyrazol-4-yl, pyrid-2-yl, pyrid-3-yl, pyrid-

4-yl, pyridazinyl and 3-chloropyrid-5-yl. 

[00202] In one embodiment, R3 is hetAr2, where hetAr2 is a 5-6 membered heteroaryl ring 

having 1-3 ring heteroatoms independently selected from N, O and S and optionally substituted 
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with (l-6C)alkyl. In one embodiment, R3 is a thienyl, furyl, imidazolyl, pyrazolyl, thiazolyl, 

isothiazolyl, oxazolyl, isoxazolyl, triazolyl, thiadiazolyl, oxadiazolyl, pyridyl, pyrimidyl, pyrazinyl, 

or pyridazinyl optionally substituted with (l-6C)alkyl. In one embodiment, R3 is pyrazolyl, pyridyl 

or pyridazinyl optionally substituted with (l-6C)alkyl. Examples of R3 include 1-methyl-1H-

pyrazol-4-yl, pyrid-2-yl, pyrid-3-yl, pyrid-4-yl, and pyridazinyl. 

[00203] In one embodiment, R3 is selected from H, Ar2, hetAr2 and (l-6C)alkyl. 

[00204] In one embodiment, R3 is selected from H, Ar2 and (l-6C)alkyl. 

[00205] In one embodiment, R3 is selected from Ar2 and (l-6C)alkyl. 

[00206] In one embodiment, R3 is selected from Ar2, hetAr2 and (l-6C)alkyl. 

[00207] In one embodiment, R4 is H. 

[00208] In one embodiment, R4 is OH. 

[00209] In one embodiment, R4 is (l-6C)alkyl. Examples of R4 include methyl, ethyl, 

isopropyl and tert-butyl. 

[00210] In one embodiment, R4 is monofluoro(l-6C)alkyl, difluoro(l-6C)alkyl, trifluoro(l-

6C)alkyl, tetrafluoro(2-6C)alkyl or pentafluoro(2-6C)alkyl. Examples of R4 include fluoromethyl, 

2-fluoroethyl, difluoromethyl and 2,2-difluoroethyl, trifluoromethyl, 2,2,2-trifluoroethyl, 3,3,3-

trifluoropropyl, 2,2,3,3-tetrafluoropropyl and 2,2,3,3,3-pentafluoropropyl 

[00211] In one embodiment, R4 is trifluoro(l-6C)alkyl. An example of R4 includes CF3. 

[00212] In one embodiment, R4 is cyano(l-6C)alkyl. An example of R4 includes 

cyanomethyl and 2-cyanopropan-2-yl. 

[00213] In one embodiment, R4 is hydroxy(l-6C)alkyl. Examples of R4 include 

hydroxymethyl, 2-hydroxyethyl, 2-hydroxypropyl, 2-hydroxy-2-methylpropyl and l-hydroxy-2-

methylpropan-2-yl. 

[00214] In one embodiment, R4 is dihydroxy(2-6C)alkyl. An example of R4 includes 2,3-

dihy droxypropy 1. 

[00215] In one embodiment, R4 is (1-3C alkoxy)(l-6C)alkyl. Examples of R4 include 

methoxymethyl, 2-methoxyethyl and 3-methoxypropyl. 

[00216] In one embodiment, R4 is amino(l-6C)alkyl. Examples of R4 include aminomethyl, 

2-aminoethyl and 3-aminopropyl. 

[00217] In one embodiment, R4 is aminocarbonyl(l-6C)alkyl. Examples of R4 include 

aminocarbonylmethyl and 2-(aminocarbonyl)ethyl. 

[00218] In one embodiment, R4 is (l-3C)alkylsulfonamido(l-6C)alkyl. Examples include 

CH3S02NHCH2- and CH3S02NHCH2CH2-. 

[00219] In one embodiment, R4 is hydroxycarbonyl(l-6C)alkyl. Examples include 

H0C(=0)CH2- and H0C(=0)CH2CH2-. 
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[00220] In one embodiment, R4 is hetAr3(l-6C)alkyl, where hetAr3 is a 5-membered 

heteroaryl ring having 1-3 ring atoms independently selected from N, S and O and optionally 

substituted with (l-6C)alkyl. In one embodiment, hetAr3 is a thienyl, furyl, imidazolyl, pyrazolyl, 

thiazolyl, isothiazolyl, oxazolyl, isoxazolyl, triazolyl, thiadiazolyl or oxadiazolyl ring optionally 

substituted with (l-6C)alkyl. Examples of R4 when represented by hetAr3(l-6C)alkyl include (1-

methyl-lH-l,2,4-triazol-3-yl)methyl and (5-methyl-l,3,4-oxadiazol-2-yl)methyl. 

[00221] In one embodiment, R4 is Ar3(l-6C)alkyl, where phenyl optionally substituted with 

(l-4C)alkoxy or hydroxy(l-4C)alkyl. In one embodiment, Ar3 is phenyl or 4-methoxyphenyl. 

Examples of R4 when represented by Ar3(l-6C) alkyl include benzyl and 4-methoxybenzyl. 

[00222] In one embodiment, R4 is (l-6C)alkoxy. Examples include methoxy and ethoxy. 

[00223] In one embodiment, R4 is monofluoro(l-6C)alkoxy, difluoro(l-6C)alkoxy 

trifluoro(l-6C)alkoxy, tetrafluoro(2-6C)alkoxy or pentafluoro(2-6C)alkoxy. Examples of R4 

include fluoromethoxy, 2-fluoroethoxy, 2,2-difluoromethoxy, trifluoromethoxy, 2,2,2-

trifluoroethoxy and 2,2-difluoroethoxy. In one embodiment, R4 is 2-fluoroethoxy. 

[00224] In one embodiment, R4 is cyano(l-6C)alkoxy. An example of R4 includes 

cyanomethoxy and 2-cyanoethoxy. 

[00225] In one embodiment, R4 is hydroxy(l-6C)alkoxy. Examples of R4 include 2-

hydroxy-2-methylpropoxy, 2-hydroxyethoxy, 2-hydroxypropoxy, 2-hydroxy-2-methylpropoxy and 

2-hydroxybutoxy. 

[00226] In one embodiment, R4 is dihydroxy(2-6C)alkoxy. Examples of R4 include 2,3-

dihydroxypropoxy and 3-hydroxy-2-(hydroxymethyl)propoxy. 

[00227] In one embodiment, R4 is amino(2-6C)alkoxy. An example is H2NCH2CH2O-. 

[00228] In one embodiment, R4 is aminocarbonyl(l-6C)alkoxy. Examples include 

H2NC(=0)CH20- and H2NC(=0)CH2CH20-. 

[00229] In one embodiment, R4 is hetCyc2(l-6C)alkoxy, where hetCyc2 is a 4-6 membered 

heterocyclic ring having 1-2 ring heteroatoms independently selected from N and O, wherein 

hetCyc2 is optionally substituted with 1-2 groups independently selected from (l-6C)alkyl, (1-4C 

alkoxy)carbonyl, and (l-6C)acyl. Examples of hetCyc2 include oxetaynyl, tetrahydrofuranyl, 

tetrahydropyranyl, azetidinyl, pyrrolidinyl, piperidinyl, piperazinyl, morpholinyl, and 1,3-

dioxolanyl rings optionally substituted with 1-2 groups independently selected from (l-6C)alkyl, 

(1-4C alkoxy)carbonyl and (l-6C)acyl. Examples of R4 when represented by hetCyc2(l-6C)alkoxy 

include oxetan-2-ylmethoxy, 2-(oxetan-2-yl)propoxy, (2,2-dimethyl-l,3-dioxolan-4-yl)methoxy, 

(l,3-dioxolan-4-yl)methoxy, 2-morpholinoethoxy, piperazinylethyoxy and piperidinylethoxy 

groups optionally substituted with 1-2 groups independently selected from (l-6C)alkyl, (1-4C 

alkoxy)carbonyl and (l-6C)acyl. Particular examples include the structures: 
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[00230] In one embodiment, R4 is hetCyc2(l-6C)alkoxy, where hetCyc2 is a 4-6 membered 

heterocyclic ring having 1-2 ring heteroatoms independently selected from N and O, wherein 

hetCyc2 is optionally substituted with 1-2 groups independently selected from (l-6C)alky. 

Examples of heterocyclic rings include oxetaynyl, tetrahydrofuranyl, tetrahydropyranyl, azetidinyl, 

pyrrolidinyl, piperidinyl, piperazinyl, morpholinyl, and 1,3-dioxolanyl rings optionally substituted 

with 1-2 groups independently selected from (l-6C)alkyl. Examples of R4 when represented by 

hetCyc2(l-6C)alkoxy include oxetan-2-ylmethoxy, 2-(oxetan-2-yl)propoxy, (2,2-dimethyl-l,3-

dioxolan-4-yl)methoxy, (l,3-dioxolan-4-yl)methoxy and 2-morpholinoethoxy, piperazinylethyoxy 

rings optionally substituted with (l-6C)alkyl, such as: 

P* r°w0_/ 

[00231] In one embodiment, R when represented by hetCyc (l-6C)alkoxy is selected from 

oxetan-2-ylmethoxy, 2-(oxetan-2-yl)propoxy, (2,2-dimethyl-l,3-dioxolan-4-yl)methoxy, (1,3-

dioxolan-4-yl)methoxy and 2-morpholinoethoxy. 

[00232] In one embodiment, R4 is hetAr3(l-6C)alkoxy, where hetAr3 is a 5-membered 

heteroaryl ring having 1-3 ring atoms independently selected from N, S and O and optionally 

substituted with (l-6C)alkyl. In one embodiment, hetAr3 is a thienyl, furyl, imidazolyl, pyrazolyl, 

thiazolyl, isothiazolyl, oxazolyl, isoxazolyl, triazolyl, thiadiazolyl or oxadiazolyl ring optionally 

substituted with (l-6C)alkyl. In one embodiment, hetAr3 is triazolyl or oxadiazolyl ring optionally 

substituted with a (l-6C)alkyl group such as a methyl group. Examples of R4 when represented by 

hetAr3(l-6C)alkoxy include (l-methyl-lH-l,2,4-triazol-3-yl)methoxy and (5-methyl-l,3,4-

oxadiazol-2-yl)methoxy, which can be represented by the structures: 

VN N-N 
/ 
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[00233] In one embodiment, R4 is Ar3(l-6C)alkoxy, where Ar3 is phenyl optionally 

substituted with (l-4C)alkoxy. Examples include phenylmethoxy and (4-methoxyphenyl)methoxy 

having the structures: 

.0iroA 
[00234] In one embodiment, R4 is (1-4C alkoxy)(l-6C)alkoxy. Examples include (2-

methoxy)ethoxy having the structure: 

*0' 

[00235] In one embodiment, R4 is (l-3Calkylsulfonyl)(l-6C)alkoxy. Examples include (2-

methylsulfonyl)ethoxy having the structure: 

cA> ^ 
[00236] In one embodiment, R4 is (3-6C)cycloalkyl optionally substituted with F, OH, (1-6C 

alkyl), (l-6C)alkoxy, or (1-3C alkoxy)(l-6C)alkyl. Examples include cyclopropyl, cyclobutyl, 

cyclopentyl, cyclohexyl, 2-hydroxycyclobutyl. In one embodiment, R4 is cyclopropyl or 2-
4 hydroxy cyclobutyl. In one embodiment, R is cyclopropyl 

[00237] In one embodiment, R4 is (3-6C)cycloalkyl. Examples include cyclopropyl, 

cyclobutyl, cyclopentyl, cyclohexyl, 2-hydroxycyclobutyl. In one embodiment, R4 is cyclopropyl. 

[00238] In one embodiment, R4 is hetAr4, where hetAr4 is a 5-6 membered heteroaryl ring 

having 1-3 ring heteroatoms independently selected from N, S and O and optionally substituted 

with 1-2 substituents independently selected from (l-6C)alkyl, halogen, CN, hydroxy(l-6C)alkyl, 

trifluoro(l-6C)alkyl, (3-6C)cycloalkyl, (3-6C cycloalkyl)CH2- (3-6C cycloalkyl)C(=0)-, (1-3C 

alkoxy)(l-6C)alkyl, (l-6C)alkoxy, (l-6C)alkylsulfonyl, NH2, (1-6C alkyl)amino, di(l-6C 

alkyl)amino, (1-3C trifluoroalkoxy)(l-3C)trifluoroalkyl, and methoxybenzyl; or a 9-10 membered 

bicyclic heteroaryl having 1-3 ring nitrogen atoms. 

[00239] Examples include pyridyl, pyrimidinyl pyridazinyl, pyrazolyl, imidazolyl, thienyl, 

1,2,4-triazolyl, 1,2,3-triazolyl, thiazolyl, oxazolyl, 1,3,4-oxadiazolyl, 1,2,4-oxadiazolyl and 

imidazo[l,2-a]pyridinyl rings optionally substituted with 1-2 substituents independently selected 

from (l-6C)alkyl, hydroxy(l-6C)alkyl, trifluoro(l-6C)alkyl, (3-6C)cycloalkyl, (3-6C 

cycloalkyl)CH2- (3-6C cycloalkyl)C(=0)-, (1-3C alkoxy)(l-6C)alkyl, (l-6C)alkoxy, (1-

6C)alkylsulfonyl, NH2, (1-6C alkyl)amino, di(l-6C alkyl)amino, (1-3C trifluoroalkoxy)(l-

3C)trifluoroalkyl, and methoxybenzyl. 
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[00240] In one embodiment, R4 is hetAr4, where hetAr4 is a pyridyl, pyrimidinyl pyridazinyl, 

pyrazolyl, imidazolyl, thionyl, 1,2,4-triazolyl, 1,2,3-triazolyl, thiazolyl, oxazolyl, 1,3,4-oxadiazolyl, 

1,2,4-oxadiazolyl or imidazo[l,2-a]pyridinyl ring optionally substituted with 1-2 substituents 

independently selected from fluoro, methyl, ethyl, isopropyl, cyclopropylmethyl, cyclopropyl, 

trifluoromethyl, 2,2,2-trifluoroethyl, methoxy, H2N-, (CH3)2N-, 2-hydroxyethyl, 2-methoxyethyl, 

l-(2,2,2-trifluoroethoxy)-2,2,2-trifluoroethyl, cyclopropylcarbonyl, methylsulfonyl and 4-

methoxybenzyl. 

[00241] In one embodiment, examples of R4 when represented by hetAr4 include the 

structures: 

MAA 

N 

N 

cyx p* <rx 

\ 
N 3H 

X HO\/\ 

Nii/ * N^/ * Ncs/ * N 

F3C' ^ ^ ^ F3C ° 

MeO. ^ Me°25^^ ^ 
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H 
N-N-OH J 4 

1L > 
/N CH 
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[00242] In one embodiment, R4 is hetAr4, where hetAr4 is a 5-6 membered heteroaryl ring 

having 1-3 ring heteroatoms independently selected from N, S and O and optionally substituted 

with 1-2 substituents independently selected from (l-6C)alkyl, or a 9-10 membered bicyclic 

heteroaryl having 1-3 ring nitrogen atoms. In one embodiment, hetAr4 is a 5-6 membered 

heteroaryl ring having 1-2 ring heteroatoms independently selected from N and S and optionally 

substituted with 1-2 substituents independently selected from (l-6C)alkyl, or a 9-membered 

bicyclic heteroaryl having 1-2 ring nitrogen atoms. Examples include pyridyl, pyridazinyl, 

pyrazolyl, thienyl and imidazo[l,2-a]pyridinyl rings optionally substituted with 1-2 substituents 

independently selected from (l-6C)alkyl. 

[00243] In one embodiment, examples of R4 when represented by hetAr4 include pyridn-2-yl, 

pyridin-3-yl, pyridine-4-yl, 5-methylpyridazin-2-yl, pyridazin-2-yl, l-methylpyrazol-4-yl, thien-2-

yl and imidazo[l,2-a]pyridine-5-yl having the structures: 

'N-
N 

(X U 
[00244] In one embodiment, R is Ar , where Ar is phenyl optionally substituted with one or 

more groups independently selected from (l-6C)alkyl, halogen, CN, CF3, CF30-, (l-6C)alkoxy, (1-

6Calkyl)0C(=0)-, aminocarbonyl, (l-6C)alkylthio, hydroxy(l-6C)alkyl, (1-6C alkyl)S02-, 

H0C(=0)- and (1-3C alkoxy)(l-3C alkyl)0C(=0)-. Examples include phenyl optionally 

substituted with one or more groups independently selected from methyl, F, CI, CN, methoxy, 

CH30C(=0)-, aminocarbonyl, methylaminocarbonyl, dimethylaminocarbonyl, methylthio, 

hydroxymethyl, CH3SO2-, H0C(=0)- and CH30CH2CH20C(=0)-. In certain embodiments, R4 is 

phenyl optionally substituted with one or two of said substituents. Particular examples include the 

structures: 
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[00245] In one embodiment, R4 is hetCyc2(0)CH2, where hetCyc2 is a 4-6 membered 

heterocyclic ring having 1-2 ring heteroatoms independently selected from N and O, wherein 

hetCyc2 is optionally substituted with 1-2 groups independently selected from (l-6C)alkyl, (1-4C 

alkoxy)carbonyl, and (l-6C)acyl. Examples of hetCyc2 include oxetaynyl, tetrahydrofuranyl, 

tetrahydropyranyl, azetidinyl, pyrrolidinyl, piperidinyl, piperazinyl, morpholinyl, and 1,3-

dioxolanyl rings optionally substituted with 1-2 groups independently selected from (l-6C)alkyl, 

(1-4C alkoxy)carbonyl and (l-6C)acyl. Examples of R4 when represented by hetCyc2(l-6C)alkoxy 

include piperazinylethyoxy and piperidinylethoxy groups optionally substituted with 1-2 groups 

independently selected from (l-6C)alkyl, (1-4C alkoxy)carbonyl and (l-6C)acyl. Particular 

examples include the structures: •a ^ 
Y°YN^ 

' o 
[00246] In one embodiment, R4 is (1-4C alkoxycarbonyl)(l-6C)alkoxy. Examples include 

methoxycarbonyl(l-6C)alkoxy and ethylcarbonyl(l-6C)alkoxy. A particular example is 

ethoxycarbonylmethoxy. 

[00247] In one embodiment, R4 is hydroxycarbonyl(l-6C)alkoxy. A particular example is 

hydroxycarbonylmethoxy. 

29 



WO 2012/158413 PCT/US2012/037003 

[00248] In one embodiment, R4 is aminocarbonyl(l-6C)alkoxy. Examples include 

H2NC(=0)(l-6C)alkoxy, (1-6C alkyl)NHC(=0)(l-6C)alkoxy, and di(l-6Calkyl)NC(=0)(l-

6C)alkoxy. A particular example is CH3CH2NC(=0)CH20-. 

[00249] In one embodiment, R4 is hetCyc2C(=0)(l-6C)alkoxy, where hetCyc2 is a 4-6 

membered heterocyclic ring having 1-2 ring heteroatoms independently selected from N and O and 

optionally substituted with 1-2 groups independently selected from (l-6C)alkyl, (1-4C 

alkoxy)carbonyl, and (l-6C)acyl. Examples of hetCyc2 include oxetaynyl, tetrahydrofuranyl, 

tetrahydropyranyl, azetidinyl, pyrrolidinyl, piperidinyl, piperazinyl, morpholinyl, and 1,3-

dioxolanyl rings optionally substituted with 1-2 groups independently selected from (l-6C)alkyl, 

(1-4C alkoxy)carbonyl and (l-6C)acyl. In one embodiment, hetCyc2 is morpholinyl. A particular 

example of R4 when represented by hetCyc2C(=0)(l-6C)alkoxy is the structure: 

°L 1 

o 
[00250] In one embodiment, R4 is hydroxy(l-3C alkoxy)(l-6C)alkoxy. A particular example 

is 2-hydroxy-3-methoxypropoxy, having the structure: 

A O Y o 
OH 

[00251] In one embodiment, R4 is hydroxytrifluoro(l-6C)alkoxy. A particular example is 

3,3,3-difluoro-2-hydroxypropoxy having the structure: 

F3C\/"\0A. 

OH 

[00252] In one embodiment, R4 is (l-3C)alkylsulfonamido(l-6C)alkoxy. Examples include 

methanesulfonamido(l-6C)alkoxy. A particular example is 2-methanesulfonamidoethoxy having 

the structure: 
H ^ 

Me02S O 

[00253] In one embodiment, R4 is (l-3C)alkylamido(l-6C)alkoxy. A particular example is 

2-(methylamido)ethoxy having the structure: 
H •*, 

YN^O^ 
o 

[00254] In one embodiment, R4 is di(l-3C alkyl)aminocarboxy. A particular example is 

dimethylaminocarboxy having the structure: 
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I 
[00255] In one embodiment, R4 is hetCyc2C(=0)0-, where hetCyc2 is a 4-6 membered 

heterocyclic ring having 1-2 ring heteroatoms independently selected from N and O and optionally 

substituted with 1-2 groups independently selected from (l-6C)alkyl, (1-4C alkoxy)carbonyl and 

(l-6C)acyl. Examples of hetCyc2 include oxetaynyl, tetrahydrofuranyl, tetrahydropyranyl, 

azetidinyl, pyrrolidinyl, piperidinyl, piperazinyl, morpholinyl, and 1,3-dioxolanyl rings optionally 

substituted with 1-2 groups independently selected from (l-6C)alkyl, (1-4C alkoxy)carbonyl and 

(l-6C)acyl. In one embodiment, hetCyc2 is morpholinyl. A particular example of R4 when 

represented by hetCyc2C(=0)0- is the structure: 

AA 
o 

[00256] In one embodiment, R4 is hydroxydifluoro(l-6C)alkyl. An example includes 2,2-

difluro-2-hydroxyethyl. 

[00257] In one embodiment, R4 is (1-4C alkylcarboxy)(l-6C)alkyl. Examples include 

methylcarboxy(l-6C)alkyl. A particular example is 2-(methylcarboxy)ethyl. 

[00258] In one embodiment, R4 is (l-6C)alkoxycarbonyl. Examples include 

methoxycarbonyl and ethoxycarbonyl. 

[00259] In one embodiment, R4 is hydroxy carbonyl. 

[00260] In one embodiment, R4 is aminocarbonyl, that is, a RRTSfCO- radical where R and R' 

are independently hydrogen or (l-6C)alkyl as defined herein. Examples include aminocarbonyl, 

methylaminocarbonyl, dimethylaminocarbonyl, ethylcarbonyl and isopropylaminocarbonyl. 

[00261] In one embodiment, R4 is (1-3C alkoxy)aminocarbonyl. An example includes 

methoxyaminocarbonyl. 

[00262] In one embodiment, R4 is hetCyc3, where is a 4-7 membered heterocycle having 1-2 

ring heteroatoms independently selected from N and O and optionally substituted with one or more 

substituents independently selected from F, CN, CF3, (l-6C)alkyl, hydroxy(l-6C)alkyl, (1-3C 

alkoxy)(l-6C)alkyl, (l-6C)acyl-, (l-6C)alkylsulfonyl, trifluoromethylsulfonyl and (1-4C 

alkoxy)carbonyl. In one embodiment, hetCyc3 is tetrahydropyranyl, piperidinyl, pyrrolidinyl or 

azetidinyl optionally substituted with one or more substituents independently selected from F, CN, 

CF3, (l-6C)alkyl, hydroxy(l-6C)alkyl, (1-3C alkoxy)(l-6C)alkyl, (l-6C)acyl-, (l-6C)alkylsulfonyl, 

trifluoromethylsulfonyl and (1-4C alkoxy)carbonyl. In one embodiment, hetCyc3 is optionally 

substituted with one or two of said substituents. In one embodiment, hetCyc3 is tetrahydropyranyl, 
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piperidinyl, pyrrolidinyl or azetidinyl optionally substituted with CN, Me, CH3C(=0)-, MeSCV, 

CF3SO2- or (CH3)3C0C(=0)-. Particular examples of R4 when represented by hetCyc3 include the 

structures: 
CN 

Me02S 

HN 

F3C02S 

Boc 

r c^ \zN"S02Me d Boc 

HN—1 

In one embodiment, R4 is halogen. In one embodiment, R4 is Br. 

In one embodiment, R is CN. 

In one embodiment, R4 is trifluoromethylsulfonyl. 
,4 

[00263] 

[00264] 

[00265] 

[00266] In one embodiment, R4 is N-(1-3C alkyl)pyridinonyl. Examples include N-(1-3C 

alkyl) substituted pyridin-2(lH)-on-4-yl and N-(1-3C alkyl) substituted pyridin-2(lH)-on-5-yl 

groups. Particular examples include the structures: 

o 

[00267] In one embodiment, R is N-(1-3C trifluoroalkyl)pyridinonyl. Examples include N-

(1-3C trifluoroalkyl)-substituted pyridin-2(lH)-on-4-yl and N-(1-3C trifluoroalkyl)-substituted 

pyridin-2(lH)-on-5-yl groups. A particular example includes the structure: 

[00268] In one embodiment, R is (1-4C alkylsiloxy)(l-6C)alkoxy. Examples include tert-

butylsiloxy(l-6C)alkoxy groups. A particular example is 2-(tert-butylsiloxy)propoxy. 

[00269] In one embodiment, R4 is isoindoline-l,3-dionyl(l-6C)alkoxy. A particular example 

includes the structure: 
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o 

[00270] In one embodiment, R4 is N-(1-3C alkyl)oxadiazolonyl, Particular examples include 

the structures: 

o o 

[00271] In one embodiment, R4 is selected from H, (l-6C)alkyl, trifluoro(l-6C)alkyl, 

hydroxy(l-6C)alkyl, cyano(l-6C)alkyl, (1-3C alkoxy)(l-6C)alkyl, (l-6C)alkoxy, monofluoro 

(l-6C)alkoxy, cyano(l-6C)alkoxy, hydroxy(l-6C)alkoxy, dihydroxy(2-6C)alkoxy, hetCyc2(l-

6C)alkoxy, Ar3(l-6C)alkoxy, (1-4C alkoxy)(l-6C)alkoxy, (1-3C alkylsulfonyl)(l-6C)alkoxy, (3-

6C)cycloalkyl [optionally substituted with F, (1-6C alkyl), (1-6C) alkoxy, or (1-3C alkoxy)(l-

6C)alkyl], hetAr4, Ar4, (1-4C alkoxycarbonyl)(l-6C)alkoxy, hydroxycarbonyl(l-6C)alkoxy, 

aminocarbonyl(l-6C)alkoxy, hetCyc2C(=0)(l-6C)alkoxy, hydroxy(l-3C alkoxy)(l-6C)alkoxy, 

hydroxytrifluoro(l -6C)alkoxy, (1 -3C)alkylsulfonamido(l -6C)alkoxy, (1 -3C)alkylamido(l -

6C)alkoxy, di(l-3C alkyl)aminocarboxy, hetCyc2C(=0)0-, hydroxydifluoro(l-6C)alkyl, (1-4C 

alkylcarboxy)(l-6C)alkyl, (l-6C)alkoxy-carbonyl, hydroxycarbonyl, aminocarbonyl, (1-3C 

alkoxy)aminocarbonyl, hetCyc3, halogen, CN, trifluoromethylsulfonyl, N-(1-3C alkyl)pyridinonyl, 

N-(1-3C trifluoroalkyl)pyridinonyl, (1-4C alkylsiloxy)(l-6C)alkoxy, isoindoline-1,3-dionyl(l-

6C)alkoxy andN-(l-3C alkyl)oxadiazolonyl. 

[00272] In one embodiment, R4 is selected from H, (l-6C)alkyl, trifluoro(l-6C)alkyl, 

hydroxy(l-6C)alkyl, cyano(l-6C)alkyl, (1-3C alkoxy)(l-6C)alkyl, (l-6C)alkoxy, monofluoro 

(l-6C)alkoxy, cyano(l-6C)alkoxy, hydroxy(l-6C)alkoxy, dihydroxy(2-6C)alkoxy, hetCyc2 

(l-6C)alkoxy, Ar3(l-6C)alkoxy, (1-4C alkoxy)(l-6C)alkoxy, (1-3C alkylsulfonyl)(l-6C)alkoxy, (3-

6C)cycloalkyl, hetAr4 and Ar4. 

[00273] In one embodiment, R4 is selected from H, (l-6C)alkyl, trifluoro(l-6C)alkyl, 

hydroxy(l-6C)alkyl, cyano(l-6C)alkyl, (1-3C alkoxy)(l-6C)alkyl, (l-6C)alkoxy, monofluoro(l-

6C)alkoxy, cyano(l-6C)alkoxy, hydroxy(l-6C)alkoxy, dihydroxy(2-6C)alkoxy, hetCyc2(l-6C) 

alkoxy, Ar3(l-6C)alkoxy, (1-4C alkoxy)(l-6C)alkoxy, (1-3C alkylsulfonyl)(l-6C)alkoxy, (3-

6C)cycloalkyl, hetAr4 and Ar4. 

[00274] In one embodiment, R4 is selected from H, (l-6C)alkyl, trifluoro(l-6C)alkyl, 

cyano(l-6C)alkyl, (1-3C alkoxy)(l-6C)alkyl, (l-6C)alkoxy, cyano(l-6C)alkoxy, hydroxy(l-

6C)alkoxy, (1-4C alkoxy)(l-6C)alkoxy, (3-6C)cycloalkyl, hetAr4 and Ar4. 
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[00275] In one embodiment, R4 is selected from (l-6C)alkyl, trifluoro(l-6C)alkyl, cyano(l-

6C)alkyl, (1-3C alkoxy)(l-6C)alkyl and (3-6C)cycloalkyl. 

[00276] In one embodiment, R4 is selected from (l-6C)alkoxy, cyano(l-6C)alkoxy, 

hydroxy(l-6C)alkoxy and (1-4C alkoxy)(l-6C)alkoxy. 

[00277] In one embodiment, R4 is selected from hetAr4 and Ar4. 

[00278] In one embodiment, R5 is H. 

[00279] In one embodiment, R5 is (l-6C)alkyl. Examples include methyl, ethyl, propyl, 

isopropyl and butyl. 

[00280] In one embodiment, R5 is monofluoro(l-6C)alkyl, difluoro(l-6C)alkyl, trifluoro(l-

6C)alkyl, tetrafluro(2-6C)alkyl or pentafluro(2-6C)alkyl. Examples include fluoromethyl, 2-

fluoroethyl, difluoromethyl, 2,2-difluoroethyl, l,3-difluoroprop-2-yl, trifluoromethyl, 2,2,2-

trifluoroethyl, 3,3,3-trifluoropropyl, 1,1,2,2-tetrafluoropropane and 2,2,3,3,3-pentafluoropropyl. 

[00281] In one embodiment, R5 is halogen. In one embodiment, R5 is F. In one embodiment, 

R5 is CI. In one embodiment, R5 is Br. 

[00282] In one embodiment, R5 is CN. 

[00283] In one embodiment, R5 is (l-4C)alkoxy. Examples include methoxy and ethoxy. 

[00284] In one embodiment, R5 is hydroxy(l-4C)alkyl. Examples include hydroxymethyl 

and 3-hydroxypropyl. 

[00285] In one embodiment, R5 is (1-4C alkyl)0C(=0)-. Examples include 

CH3CH20C(=0)-. 

[00286] In one embodiment, R5 is (l-6C)alkylthio. An example is methylthio (MeS-). 

[00287] In one embodiment, R5 is phenyl optionally substituted with one or more groups 

independently selected from halogen, (l-6C)alkyl and (l-6C)alkoxy. In one embodiment, R5 is 

phenyl optionally substituted with one or more groups independently selected from F, CI, methyl, 

ethyl, methoxy and ethoxy. In one embodiment, R5 is phenyl. 

[00288] In one embodiment, R5 is (3-4C)cycloalkyl. In one embodiment, R5 is cyclopropyl. 

In one embodiment, R5 is cyclobutyl. 

[00289] In one embodiment, R5 is amino. In one embodiment, R5 is NH2. 

[00290] In one embodiment, R5 is aminocarbonyl. In one embodiment, R5 is H2NC(=0)-. 

[00291] In one embodiment, R5 is trifluoro(l-3C alky)amido. In one embodiment, R5 is 

CF3C(=0)NH-. 

[00292] In one embodiment, R5 is selected from H, halogen, CN, (l-6C)alkyl, (l-4C)alkoxy, 

hydroxy(l-4C)alkyl, or phenyl optionally substituted with one or more groups independently 

selected from halogen, (l-6C)alkyl and (l-6C)alkoxy. 

[00293] In one embodiment, R5 is selected from H, halogen, or (l-6C)alkyl. 
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[00294] In one embodiment, R5 is selected from H, methyl, CI or Br. 

[00295] In one embodiment of Formula I, R4 is H, OH, (l-6C)alkyl, monofluoro(l-6C)alkyl, 

difluoro(l-6C)alkyl, trifluoro(l-6C)alkyl, tetrafluro(2-6C)alkyl, pentafluro(2-6C)alkyl, cyano(l-

6C)alkyl, hydroxy(l-6C)alkyl, dihydroxy(2-6C)alkyl, (1-3C alkoxy)(l-6C)alkyl, amino(l-6C)alkyl, 

aminocarbonyl(l-6C)alkyl, (l-3C)alkylsulfonamido(l-6C)alkyl, sulfamido(l-6C)alkyl, hydroxyl-

carbonyl(l-6C)alkyl, hetAr3(l-6C)alkyl, Ar3(l-6C)alkyl, (l-6C)alkoxy, monofluoro(l-6C)alkoxy, 

difluoro(l-6C)alkoxy trifluoro(l-6C)alkoxy, tetrafluoro(2-6C)alkoxy, pentafluoro(2-6C)alkoxy 

cyano(l-6C)alkoxy, hydroxy(l-6C)alkoxy, dihydroxy(2-6C)alkoxy, amino(2-6C)alkoxy, amino-

carbonyl(l-6C)alkoxy, hydroxycarbonyl(l-6C)alkoxy, hetCyc2(l-6C)alkoxy, hetAr3(l-6C)alkoxy, 

Ar3(l-6C)alkoxy, (1-4C alkoxy)(l-6C)alkoxy, (1-3C alkylsulfonyl)(l-6C)alkoxy, (3-6C)cycloalkyl 

[optionally substituted with F, (1-6C alkyl), (1-6C) alkoxy, or (1-3C alkoxy)(l-6C)alkyl], hetAr4, 

Ar4, (1-4C alkoxycarbonyl)(l-6C)alkoxy, hydroxycarbonyl(l-6C)alkoxy, aminocarbonyl(l-

6C)alkoxy, hetCyc2C(=0)(l-6C)alkoxy, hydroxy(l-3C alkoxy)(l-6C)alkoxy, hydroxytrifluoro(l-

6C)alkoxy, (l-3C)alkylsulfonamido(l-6C)alkoxy, (l-3C)alkylamido(l-6C)alkoxy, di(l-3C alkyl) 

aminocarboxy, hetCyc2C(=0)0-, hydroxydifluoro(l-6C)alkyl, (1-4C alkylcarboxy)(l-6C)alkyl, (1-

6C)alkoxycarbonyl, hydroxycarbonyl, aminocarbonyl, (1-3C alkoxy)amino-carbonyl, hetCyc3, 

halogen, CN, trifluoromethylsulfonyl, N-(1-3C alkyl)pyridinonyl, N-(1-3C trifluoroalkyl) 

pyridinonyl, (1-4C alkylsiloxy)(l-6C)alkoxy, isoindoline-l,3-dionyl(l-6C)alkoxy or N-(1-3C 

alkyl)oxadiazolonyl; and R5 is H, (l-6C)alkyl, monofluoro(l-6C)alkyl, difluoro(l-6C)alkyl, 

trifluoro(l-6C)alkyl, tetrafluoro(2-6C)alkyl, pentafluoro(2-6C)alkyl, halogen, CN, (l-4C)alkoxy, 

hydroxy(l-4C)alkyl, (1-3C alkoxy)(l-4C)alkyl, (1-4C alkyl)0C(=0)-, (l-6C)alkylthio, phenyl 

[optionally substituted with one or more groups independently selected from halogen, (l-6C)alkyl 

and (l-6C)alkoxy], (3-4C)cycloalkyl, amino, aminocarbonyl, or trifluoro(l-3C alky)amido. 

[00296] In one embodiment of Formula I, R4 is H, OH, (l-6C)alkyl, monofluoro(l-6C)alkyl, 

difluoro(l-6C)alkyl, trifluoro(l-6C)alkyl, tetrafluro(2-6C)alkyl, pentafluro(2-6C)alkyl, cyano(l-

6C)alkyl, hydroxy(l-6C)alkyl, dihydroxy(2-6C)alkyl, (1-3C alkoxy)(l-6C)alkyl, amino(l-6C)alkyl, 

aminocarbonyl(l-6C)alkyl, (l-3C)alkylsulfonamido(l-6C)alkyl, sulfamido(l-6C)alkyl, hydroxyl-

carbonyl(l-6C)alkyl, hetAr3(l-6C)alkyl, Ar3(l-6C) alkyl, (l-6C)alkoxy, monofluoro(l-6C)alkoxy, 

difluoro(l-6C)alkoxy, trifluoro(l-6C)alkoxy, tetrafluoro(2-6C)alkoxy, pentafluoro(2-6C)alkoxy, 

cyano(l-6C)alkoxy, hydroxy(l-6C)alkoxy, dihydroxy(2-6C)alkoxy, amino(2-6C)alkoxy, 

aminocarbonyl(l-6C)alkoxy, hydroxycarbonyl(l-6C)alkoxy, hetCyc2(l-6C)alkoxy, hetAr3(l-

6C)alkoxy, Ar3(l-6C)alkoxy, (1-4C alkoxy)(l-6C)alkoxy, (1-3C alkylsulfonyl)(l-6C)alkoxy, (3-

6C)cycloalkyl, hetAr4, or Ar4; and R5 is H, (l-6C)alkyl, monofluoro(l-6C)alkyl, difluoro(l-

6C)alkyl, trifluoro(l-6C)alkyl, tetrafluro(2-6C)alkyl, pentafluro(2-6C)alkyl, halogen, CN, (1-

4C)alkoxy, hydroxy(l-4C)alkyl, (1-3C alkoxy)(l-4C)alkyl, (1-4C alkyl)0C(=0)-, (l-6C)alkylthio, 
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or phenyl optionally substituted with one or more groups independently selected from halogen, (1-

6C)alkyl and (l-6C)alkoxy. 

[00297] In one embodiment of Formula I, R4 is selected from H, (l-6C)alkyl, trifluoro(l-

6C)alkyl, cyano(l-6C)alkyl, (1-3C alkoxy)(l-6C)alkyl, (l-6C)alkoxy, cyano(l-6C)alkoxy, 

hydroxy(l-6C)alkoxy, (1-4C alkoxy)(l-6C)alkoxy, (3-6C)cycloalkyl, hetAr4 and Ar4, and R5 is 

selected from H, halogen, CN, (l-6C)alkyl, (l-4C)alkoxy, hydroxy(l-4C)alkyl, (l-6C)alkylthio, or 

phenyl optionally substituted with one or more groups independently selected from halogen, (1-

6C)alkyl and (l-6C)alkoxy. 

[00298] In one embodiment, R4 and R5 together with the atoms to which they are attached 

form a 5-6 membered saturated, partially unsaturated or unsaturated carbocyclic ring optionally 

substituted with one or more substituents independently selected from (l-6C)alkyl; or R4 and R5 

together with the atoms to which they are attached form a 5-6 membered saturated, partially 

unsaturated or unsaturated heterocyclic ring having a ring heteroatom selected from N, O or S, 

wherein said heterocyclic ring is optionally substituted with one or two substituents independently 

selected from (1-6C alkyl)C(=0)0-, (l-6)acyl, (l-6C)alkyl and oxo, and said sulfur ring atom is 

optionally oxidized to S(=0) or S02. 

[00299] In one embodiment, R4 and R5 together with the atoms to which they are attached 

form a 5-6 membered saturated, partially unsaturated or unsaturated carbocyclic ring optionally 

substituted with one or more substituents independently selected from (l-6C)alkyl. Examples of 

Ring C when R4 and R5 together with the atoms to which they are attached form a 5-6 membered 

saturated or unsaturated carbocyclic ring include the structures: 

[00300] where R3 is as defined for Formula I. 

[00301] In one embodiment, R4 and R5 together with the atoms to which they are attached 

form a 5-6 membered saturated carbocyclic ring optionally substituted with one or more 

substituents independently selected from (l-6C)alkyl, or R4 and R5 together with the atoms to 

which they are attached form a 5-6 membered saturated heterocyclic ring having a ring heteroatom 

selected from N, O or S, wherein said ring nitrogen atom is optionally substituted with (1-6C 

alkyl)C(=0)0- or (l-6)acyl, and said sulfur ring atom is optionally oxidized to S(=0) or SO2. 
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[00302] In one embodiment, R4 and R5 together with the atoms to which they are attached 

form a 5-6 membered saturated carbocyclic ring optionally substituted with one or more 

substituents independently selected from (l-6C)alkyl. Examples of Ring C when R4 and R5 

together with the atoms to which they are attached form a 5-6 membered saturated carbocyclic ring 

include the structures: 

where R is as defined for Formula I. 

[00304] In one embodiment, R4 and R5 together with the atoms to which they are attached 

form a 5-6 membered saturated, partially unsaturated or unsaturated heterocyclic ring having a ring 

heteroatom selected from N, O or S, wherein said ring N atom is optionally substituted with (1-6C 

alkyl)C(=0)0-, (1-6C alkyl)C(=0)-, (l-6C)alkyl or oxo, and said S ring atom is optionally oxidized 

to S(=0) or SO2. Examples of Ring C when R4 and R5 together with the atoms to which they are 

attached form a 5-6 membered saturated heterocyclic ring include the structures: 
O 

^ ' N - f 3 

O 
"R~ 

[00305] where R3 is as defined for Formula I. 

[00306] In one embodiment, R4 and R5 together with the atoms to which they are attached 

form a 5-6 membered saturated heterocyclic ring having a ring heteroatom selected from N, O or S, 

wherein said ring N atom is optionally substituted with (1-6C alkyl)C(=0)0- or (1-6C 

alkyl)C(=0)-, and said S ring atom is optionally oxidized to S(=0) or S02. Examples of Ring C 

when R4 and R5 together with the atoms to which they are attached form a 5-6 membered saturated 

heterocyclic ring include the structures: 
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o V=< 
x* ,N~p3 

N K 

[00307] 

[00308] 

where R3 is as defined for Formula I. 

In one embodiment, Ring C is formula C-2 

[00309] 

[00310] 

[00311] 

[00312] 

[00313] 

[00314] 

cyclopropyl 

[00315] 

C-2 

where R3a, R4a and R5a are as defined for Formula I. 

In one embodiment, R3a is hydrogen. 

In one embodiment, R3a is halogen. 

In one embodiment, R3a is (l-6C)alkyl. In one embodiment, R3a is methyl. 

In one embodiment, R3a is trifluoro(l-6C)alkyl. In one embodiment, R3a is CF3. 

In one embodiment, R3a is (3-6C)cycloalkyl. In one embodiment, R 3a 
IS 

In one embodiment, R3a is phenyl optionally substituted with one or more 

substituents independently selected from halogen, (l-6C)alkyl and hydroxymethyl. Examples 

include phenyl, fluorophenyl, methylphenyl and hydroxymethylphenyl, for example include 

phenyl, 2-fluorophenyl, 3-fluorophenyl, 4-fluorophenyl, 2-methylphenyl, 3-methylphenyl, 4-

methylphenyl, 3-(hydroxymethyl)phenyl, 3-chlorophenyl, 3-chloro-4-fluorophenyl and 3-chloro-2-

fluorophenyl. In one embedment, R3a is phenyl. 

[00316] In one embodiment, R3a is a 5-6 membered heteroaryl ring having 1-3 ring 

heteroatoms independently selected from N, O and S and optionally substituted with one or more 

groups independently selected from (l-6C)alkyl and halogen. In one embodiment, R3a is a thienyl, 

furyl, imidazolyl, pyrazolyl, thiazolyl, isothiazolyl, oxazolyl, isoxazolyl, triazolyl, thiadiazolyl, 

oxadiazolyl, pyridyl, pyrimidyl, pyrazinyl, or pyridazinyl ring optionally substituted with (1-

6C)alkyl or halogen. In one embodiment, R3a is pyrazolyl, pyridyl or pyridazinyl optionally 

substituted with one or more groups independently selected from (l-6C)alkyl and halogen. In one 

embodiment, R3a is pyrazolyl, pyridyl or pyridazinyl optionally substituted with (l-6C)alkyl or 

halogen. 

[00317] In one embodiment, R4a is hydrogen. 

[00318] In one embodiment, R4a is (l-6C)alkyl. In one embodiment, R4a is methyl, ethyl or 

isopropyl. 
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[00319] In one embodiment, R4a is trifluoro(l-6C)alkyl. In one embodiment, R4a is 2,2,2-

trifluoroethyl. 

[00320] In one embodiment, R4a is phenyl optionally substituted with one or more groups 

independently selected from (l-6C)alkyl, halogen, CN, CF3, CF30-, (l-6C)alkoxy, (1-

6Calkyl)0C(=0)-, aminocarbonyl, (l-6C)alkylthio, hydroxy(l-6C)alkyl, (1-6C alkyl)S02-, 

H0C(=0)- and (1-3C alkoxy)(l-3C alkyl)0C(=0)-. Examples include phenyl optionally 

substituted with one or more groups independently selected from methyl, F, CI, CN, methoxy, 

CH30C(=0)-, aminocarbonyl, methylaminocarbonyl, dimethylaminocarbonyl, methylthio, 

hydroxymethyl, CH3S02-, H0C(=0)- and CH30CH2CH20C(=0)-. In certain embodiments, R4a is 

phenyl optionally substituted with one or two of said substituents. In one embodiment, R4a is 

phenyl. 

[00321] In one embodiment, R4a is a 5-6 membered heteroaryl ring having 1-3 ring 

heteroatoms independently selected from N, S and O and optionally substituted with 1-2 

substituents independently selected from (l-6C)alkyl, hydroxy(l-6C)alkyl, trifluoro(l-6C)alkyl, (3-

6C)cycloalkyl, (3-6C cycloalkyl)CH2- (3-6C cycloalkyl)C(=0)-, (1-3C alkoxy)(l-6C)alkyl, (1-

6C)alkoxy, (l-6C)alkylsulfonyl, NH2, (1-6C alkyl)amino, di(l-6C alkyl)amino, (1-3C 

trifluoroalkoxy)(l-3C)trifluoroalkyl, and methoxybenzyl. Examples include pyridyl, pyrimidinyl 

pyridazinyl, pyrazolyl, imidazolyl, thionyl, 1,2,4-triazolyl, 1,2,3-triazolyl, thiazolyl, oxazolyl, 

1,3,4-oxadiazolyl, 1,2,4-oxadiazolyl and imidazo[l,2-a]pyridinyl rings optionally substituted with 

1-2 substituents independently selected from (l-6C)alkyl, hydroxy(l-6C)alkyl, trifluoro(l-

6C)alkyl, (3-6C)cycloalkyl, (3-6C cycloalkyl)CH2- (3-6C cycloalkyl)C(=0)-, (1-3C alkoxy)(l-

6C)alkyl, (l-6C)alkoxy, (l-6C)alkylsulfonyl, NH2, (1-6C alkyl)amino, di(l-6C alkyl)amino, (1-3C 

trifluoroalkoxy)(l-3C)trifluoroalkyl, and methoxybenzyl. In one embodiment, R4a is pyrazinyl. 

[00322] In one embodiment, R5a is as defined for Formula I. 

[00323] In one embodiment, R5a is selected from hydrogen, halogen, (l-6C)alkyl and phenyl. 

[00324] In one embodiment, R5a is hydrogen. 

[00325] In one embodiment, R5a is halogen. 

[00326] In one embodiment, R5a is (l-6C)alkyl. In one embodiment, R5a is methyl. 

[00327] In one embodiment, R5a is phenyl. 

[00328] In one embodiment, Ring C is formula C-2, in which R3a is (l-6C)alkyl, trifluoro(l-

6C)alkyl or phenyl; R4a is (l-6C)alkyl, trifluoro(l-6C)alkyl, phenyl or pyrazinyl; and R5a is 

hydrogen, (l-6C)alkyl or phenyl. 

[00329] In one embodiment, Ring C is formula C-3 
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C-3 
[00330] where R3b is as defined for Formula I. 

[00331] In one embodiment, R3b is hydrogen. 

[00332] In one embodiment, R3b is (l-6C)alkyl. In one embodiment, R3b is methyl. 

[00333] In one embodiment, R3b is trifluoro(l-6C)alkyl. In one embodiment, R3b is CF3. 

[00334] In one embodiment, R3b is (3-6C)cycloalkyl. In one embodiment, R3b is 

cyclopropyl. 

[00335] In one embodiment, R3b is phenyl optionally substituted with one or more 

substituents independently selected from halogen, (l-6C)alkyl and hydroxymethyl. In one 
3b embedment, R is phenyl 

[00336] In one embodiment, R3b is a 5-6 membered heteroaryl ring having 1-3 ring 

heteroatoms independently selected from N, O and S and optionally substituted with one or more 

groups independently selected from (l-6C)alkyl and halogen. In one embodiment, R3b is a thienyl, 

furyl, imidazolyl, pyrazolyl, thiazolyl, isothiazolyl, oxazolyl, isoxazolyl, triazolyl, thiadiazolyl, 

oxadiazolyl, pyridyl, pyrimidyl, pyrazinyl, or pyridazinyl optionally substituted with (l-6C)alkyl or 

halogen. In one embodiment, R3b is pyrazolyl, pyridyl or pyridazinyl optionally substituted with 

one or more groups independently selected from (l-6C)alkyl and halogen. In one embodiment, R3b 

is pyrazolyl, pyridyl or pyridazinyl optionally substituted with (l-6C)alkyl or halogen. 

[00337] In one embodiment, Ring C is formula C-3 where R3b is hydrogen or phenyl. 

[00338] In another embodiment of the present invention there is provided a compound 

according to Formula I, which is designated as Formula I-a, wherein: 

[00339] X is O; 

[00340] B is Ar1; 

[00341] Y is a bond; 

[00342] Ring C is 

R5\ ^ 
)=< 

R4--N5. ,N^p3 K N R • 

[00343] R4 is H, OH, (l-6C)alkyl, monofluoro(l-6C)alkyl, difluoro(l-6C)alkyl, trifluoro(l-

6C)alkyl, tetrafluoro(2-6C)alkyl, pentafluoro(2-6C)alkyl, cyano(l-6C)alkyl, hydroxy(l-6C)alkyl, 

dihydroxy(2-6C)alkyl, (1-3C alkoxy)(l-6C)alkyl, amino(l-6C)alkyl, aminocarbonyl(l-6C)alkyl, 
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(l-3C)alkylsulfonamido(l-6C)alkyl, sulfamido(l-6C)alkyl, hydroxycarbonyl(l-6C)alkyl, hetAr3(l-

6C)alkyl, Ar3(l-6C)alkyl, (l-6C)alkoxy, monofluoro(l-6C)alkoxy, difluoro(l-6C)alkoxy, 

trifluoro(l-6C)alkoxy, tetrafluoro(2-6C)alkoxy, pentafluoro(2-6C)alkoxy, cyano(l-6C)alkoxy, 

hydroxy(l-6C)alkoxy, dihydroxy(2-6C)alkoxy, amino(2-6C)alkoxy, aminocarbonyl(l-6C)alkoxy, 

hydroxycarbonyl (1-6C) lkoxy, hetCyc2(l-6C)alkoxy, hetAr3(l-6C)alkoxy, Ar3(l-6C)alkoxy, (1-4C 

alkoxy)(l-6C)alkoxy, (1-3C alkylsulfonyl)(l-6C)alkoxy, (3-6C)cycloalkyl, hetAr4, or Ar4; 

[00344] R5 is H, (l-6C)alkyl, monofluoro(l-6C)alkyl, difluoro(l-6C)alkyl, trifluoro(l-

6C)alkyl, tetrafluoro(2-6C)alkyl, pentafluoro(2-6C)alkyl, halogen, CN, (l-4C)alkoxy, hydroxy(l-

4C)alkyl, (1-3C alkoxy)(l-4C)alkyl, (1-4C alkyl)0C(=0)-, or phenyl optionally substituted with 

one or more groups independently selected from halogen, (l-6C)alkyl and (l-6C)alkoxy; and Ra, 

Rb, Rc, Rd, R1, R2, Ar1, R3, hetCyc2, hetAr3, Ar3, hetAr4 and Ar4 are as defined for Formula I. 

[00345] In one embodiment of Formula I-a, Ra, Rb, Rc and Rd are hydrogen; R2 is hydrogen; 

and R1, Ar1, R3, hetCyc2, hetAr3, Ar3, hetAr4, and Ar4 are as defined for Formula I. 

[00346] In one embodiment of Formula I-a, Ra, Rb, Rc and Rd are hydrogen; R2 is hydrogen; 

R1 is (1-3C alkoxy)(l-6C)alkyl, difluoro(l-6C)alkyl, or trifluoro(l-6C)alkyl; and Ar1, R3, hetCyc2, 

hetAr3, Ar3, hetAr4 and Ar4 are as defined for Formula I. 

[00347] In one embodiment of Formula I-a, Ra, Rb, Rc and Rd are hydrogen; R2 is hydrogen; 

R1 is (1-3C alkoxy)(l-6C)alkyl, difluoro(l-6C)alkyl, or trifluoro(l-6C)alkyl; R3 is Ar2, hetAr2 or 

(l-6C)alkyl; and Ar1, Ar2, hetAr2, hetCyc2, hetAr3, Ar3, hetAr4, and Ar4 are as defined for Formula 

I. 

[00348] In one embodiment of Formula I-a, Ra, Rb, Rc and Rd are hydrogen; R2 is hydrogen; 

R1 is (1-3C alkoxy)(l-6C)alkyl, difluoro(l-6C)alkyl, or trifluoro(l-6C)alkyl; R3 is Ar2, hetAr2 or 

(l-6C)alkyl; R4 is H, (l-6C)alkyl, trifluoro(l-6C)alkyl, cyano(l-6C)alkyl, (1-3C alkoxy)(l-

6C)alkyl, (l-6C)alkoxy, cyano(l-6C)alkoxy, hydroxy(l-6C)alkoxy, (1-4C alkoxy)(l-6C)alkoxy, 

(3-6C)cycloalkyl, hetAr4 or Ar4; and Ar1, Ar2, hetAr2, hetCyc2, hetAr3, Ar3, hetAr4, and Ar4 are as 

defined for Formula I. 

[00349] In one embodiment of Formula I-a, Ra, Rb, Rc and Rd are hydrogen; R2 is hydrogen; 

R1 is (1-3C alkoxy)(l-6C)alkyl, difluoro(l-6C)alkyl, or trifluoro(l-6C)alkyl; R3 is Ar2, hetAr2 or 

(l-6C)alkyl; R4 is hetAr4 or Ar4; and Ar1, Ar2, hetAr2, hetCyc2, hetAr3, Ar3, hetAr4, and Ar4 are as 

defined for Formula I. 

[00350] In one embodiment of Formula I-a, Ra, Rb, Rc and Rd are hydrogen; R2 is hydrogen; 

R1 is (1-3C alkoxy)(l-6C)alkyl, difluoro(l-6C)alkyl, or trifluoro(l-6C)alkyl; R3 is Ar2, hetAr2 or 

(l-6C)alkyl; R4 is H, (l-6C)alkyl, trifluoro(l-6C)alkyl, cyano(l-6C)alkyl, (1-3C alkoxy)(l-

6C)alkyl, (l-6C)alkoxy, cyano(l-6C)alkoxy, hydroxy(l-6C)alkoxy, (1-4C alkoxy)(l-6C)alkoxy, 

(3-6C)cycloalkyl, hetAr4 or Ar4; R5 is H, halogen, CN, (l-6C)alkyl, (l-4C)alkoxy, hydroxy(l-
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4C)alkyl, or phenyl optionally substituted with one or more groups independently selected from 

halogen, (l-6C)alkyl and (l-6C)alkoxy; and Ar1, Ar2, hetAr2 hetCyc2, hetAr3, Ar3, hetAr4, and Ar4 

are as defined for Formula I. 

[00351] In one embodiment of Formula I-a, Ra, Rb, Rc and Rd are hydrogen; R2 is hydrogen; 

R1 is (1-3C alkoxy)(l-6C)alkyl, difluoro(l-6C)alkyl, or trifluoro(l-6C)alkyl; R3 is Ar2, hetAr2 or 

(l-6C)alkyl; R4 is H, (l-6C)alkyl, trifluoro(l-6C)alkyl, cyano(l-6C)alkyl, (1-3C alkoxy)(l-

6C)alkyl, (l-6C)alkoxy, cyano(l-6C)alkoxy, hydroxy(l-6C)alkoxy, (1-4C alkoxy)(l-6C)alkoxy, 

(3-6C)cycloalkyl, hetAr4 or Ar4; R5 is H, halogen, or (l-6C)alkyl; and Ar1, Ar2, hetAr2, hetAr4 and 

Ar4 are as defined for Formula I. 

[00352] In one embodiment of Formula I-a, Ra, Rb, Rc and Rd are hydrogen; R2 is hydrogen; 

R1 is (1-3C alkoxy)(l-6C)alkyl, difluoro(l-6C)alkyl, or trifluoro(l-6C)alkyl; R3 is Ar2, hetAr2 or 

(l-6C)alkyl; R4 is hetAr4 or Ar4; R5 is H, halogen, or (l-6C)alkyl; and Ar1, Ar2, hetAr2, hetAr4 and 

Ar4 are as defined for Formula I. 

[00353] In one embodiment of Formula I-a, R4 is (l-6C)alkyl, trifluoro(l-6C)alkyl, cyano(l-

6C)alkyl, (1-3C alkoxy)(l-6C)alkyl, (l-6C)alkoxy, cyano(l-6C)alkoxy, hydroxy(l-6C)alkoxy, (1-

4C alkoxy)(l-6C)alkoxy, (3-6C)cycloalkyl, hetAr4 or Ar4; and Ra, Rb, Rc, Rd, R1, R2, R3, hetAr4 and 

Ar4 are as defined for Formula I. 

[00354] In one embodiment of Formula I-a, R4 is (l-6C)alkyl, trifluoro(l-6C)alkyl, cyano(l-

6C)alkyl, (1-3C alkoxy)(l-6C)alkyl, (l-6C)alkoxy, cyano(l-6C)alkoxy, hydroxy(l-6C)alkoxy, (1-

4C alkoxy)(l-6C)alkoxy, (3-6C)cycloalkyl, hetAr4 or Ar4; R3 is H, (l-6C)alkyl or Ar2; and Ra, Rb, 

Rc, Rd, R1, R2, hetAr4, Ar4 and Ar2 are as defined for Formula I. 

[00355] In one embodiment of Formula I-a, R4 is (l-6C)alkyl, trifluoro(l-6C)alkyl, cyano(l-

6C)alkyl, (1-3C alkoxy)(l-6C)alkyl, (l-6C)alkoxy, cyano(l-6C)alkoxy, hydroxy(l-6C)alkoxy, (1-

4C alkoxy)(l-6C)alkoxy, (3-6C)cycloalkyl, hetAr4 or Ar4; R3 is H, (l-6C)alkyl or Ar2; R5 is H, (1-

6C)alkyl, or halogen; and Ra, Rb, Rc, Rd, R1, R2, hetAr4, Ar4 and Ar2 are as defined for Formula I. 

[00356] In another embodiment of the present invention there is provided a compound 

according to Formula I, which is designated as Formula I-b wherein: 

[00357] X is O: 

[00358] B is hetAr1; 

[00359] Y is a bond; 

[00360] Ring C is formula C-l: 
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C-l 

[00361] R4 is H, OH, (l-6C)alkyl, monofluoro(l-6C)alkyl, difluoro(l-6C)alkyl, trifluoro(l-

6C)alkyl, tetrafluoro(2-6C)alkyl, pentafluoro(2-6C)alkyl, cyano(l-6C)alkyl, hydroxy(l-6C)alkyl, 

dihydroxy(2-6C)alkyl, (1-3C alkoxy)(l-6C)alkyl, amino(l-6C)alkyl, aminocarbonyl(l-6C)alkyl, 

(l-3C)alkylsulfonamido(l-6C)alkyl, sulfamido(l-6C)alkyl, hydroxycarbonyl(l-6C)alkyl, hetAr3(l-

6C)alkyl, Ar3(l-6C)alkyl, (l-6C)alkoxy, monofluoro(l-6C)alkoxy, difluoro(l-6C)alkoxy, 

trifluoro(l-6C)alkoxy, tetrafluoro(2-6C)alkoxy, pentafluoro(2-6C)alkoxy, cyano(l-6C)alkoxy, 

hydroxy(l-6C)alkoxy, dihydroxy(2-6C)alkoxy, amino(2-6C)alkoxy, aminocarbonyl(l-6C)alkoxy, 

hydroxycarbonyl (l-6C)alkoxy, hetCyc2(l-6C)alkoxy, hetAr3(l-6C)alkoxy, Ar3(l-6C)alkoxy, (1-

4C alkoxy)(l-6C)alkoxy, (1-3C alkylsulfonyl)(l-6C)alkoxy, (3-6C)cycloalkyl, hetAr4, or Ar4; 

[00362] R5 is H, (l-6C)alkyl, monofluoro(l-6C)alkyl, difluoro(l-6C)alkyl, trifluoro(l-

6C)alkyl, tetrafluoro(2-6C)alkyl, pentafluoro(2-6C)alkyl, halogen, CN, (l-4C)alkoxy, hydroxy(l-

4C)alkyl, (1-3C alkoxy)(l-4C)alkyl, (1-4C alkyl)0C(=0)-, or phenyl optionally substituted with 

one or more groups independently selected from halogen, (l-6C)alkyl and (l-6C)alkoxy; and Ra, 

Rb, Rc, Rd, R1, R2, hetAr1, R3, hetCyc2, hetAr3, Ar3, hetAr4, and Ar4 are as defined for Formula I. 

[00363] In one embodiment of Formula I-b, Ra, Rb, Rc and Rd are hydrogen; R2 is hydrogen; 

and R1, hetAr1, R3, hetCyc2, hetAr3, Ar3, hetAr4, and Ar4 are as defined for Formula I. 

[00364] In one embodiment of Formula I-b, Ra, Rb, Rc and Rd are hydrogen; R2 is hydrogen; 

R1 is (1-3C alkoxy)(l-6C)alkyl, difluoro(l-6C)alkyl, or trifluoro(l-6C)alkyl; and hetAr1, R3, 

hetCyc2, hetAr3, Ar3, hetAr4, and Ar4 are as defined for Formula I. 

[00365] In one embodiment of Formula I-b, Ra, Rb, Rc and Rd are hydrogen; R2 is hydrogen; 

R1 is (1-3C alkoxy)(l-6C)alkyl, difluoro(l-6C)alkyl, or trifluoro(l-6C)alkyl; R3 is Ar2, hetAr2 or 

(l-6C)alkyl; and hetAr1, Ar2, hetAr2, hetCyc2, hetAr3, Ar3, hetAr4, and Ar4 are as defined for 

Formula I. 

[00366] In one embodiment of Formula I-b, Ra, Rb, Rc and Rd are hydrogen; R2 is hydrogen; 

R1 is (1-3C alkoxy)(l-6C)alkyl, difluoro(l-6C)alkyl, or trifluoro(l-6C)alkyl; R3 is Ar2, hetAr2 or 

(l-6C)alkyl; R4 is H, (l-6C)alkyl, trifluoro(l-6C)alkyl, cyano(l-6C)alkyl, (1-3C alkoxy)(l-

6C)alkyl, (l-6C)alkoxy, cyano(l-6C)alkoxy, hydroxy(l-6C)alkoxy, (1-4C alkoxy)(l-6C)alkoxy, 

(3-6C)cycloalkyl, hetAr4 or Ar4; and hetAr1, Ar2, hetAr2, hetCyc2, hetAr3, hetAr4 and Ar4 are as 

defined for Formula I. 
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[00367] In one embodiment of Formula I-b, Ra, Rb, Rc and Rd are hydrogen; R2 is hydrogen; 

R1 is (1-3C alkoxy)(l-6C)alkyl, difluoro(l-6C)alkyl, or trifluoro(l-6C)alkyl; R3 is Ar2, hetAr2 or 

(l-6C)alkyl; R4 is H, (l-6C)alkyl, trifluoro(l-6C)alkyl, cyano(l-6C)alkyl, (1-3C alkoxy)(l-

6C)alkyl, (l-6C)alkoxy, cyano(l-6C)alkoxy, hydroxy(l-6C)alkoxy, (1-4C alkoxy)(l-6C)alkoxy, 

(3-6C)cycloalkyl, hetAr4 or Ar4; R5 is H, halogen, CN, (l-6C)alkyl, (l-4C)alkoxy, hydroxy(l-

4C)alkyl, or phenyl optionally substituted with one or more groups independently selected from 

halogen, (l-6C)alkyl and (l-6C)alkoxy; and hetAr1, Ar2, hetAr2, hetCyc2, hetAr3, hetAr4 and Ar4 

are as defined for Formula I. 

[00368] In one embodiment of Formula I-b, Ra, Rb, Rc and Rd are hydrogen; R2 is hydrogen; 

R1 is (1-3C alkoxy)(l-6C)alkyl, difluoro(l-6C)alkyl, or trifluoro(l-6C)alkyl; R3 is Ar2, hetAr2 or 

(l-6C)alkyl; R4 is H, (l-6C)alkyl, trifluoro(l-6C)alkyl, cyano(l-6C)alkyl, (1-3C alkoxy)(l-

6C)alkyl, (l-6C)alkoxy, cyano(l-6C)alkoxy, hydroxy(l-6C)alkoxy, (1-4C alkoxy)(l-6C)alkoxy, 

(3-6C)cycloalkyl, hetAr4 or Ar4; R5 is H, halogen, or (l-6C)alkyl; and hetAr1, Ar2, hetAr2, hetAr3, 

hetAr4 and Ar4 are as defined for Formula I. 

[00369] In one embodiment of Formula I-b, R4 is (l-6C)alkyl, trifluoro(l-6C)alkyl, cyano(l-

6C)alkyl, (1-3C alkoxy)(l-6C)alkyl, (l-6C)alkoxy, cyano(l-6C)alkoxy, hydroxy(l-6C)alkoxy, (1-

4C alkoxy)(l-6C)alkoxy, (3-6C)cycloalkyl, hetAr4 or Ar4; and Ra, Rb, Rc, Rd, R1, R2, R3, hetAr4 and 

Ar4 are as defined for Formula I. 

[00370] In one embodiment of Formula I-b, R4 is (l-6C)alkyl, trifluoro(l-6C)alkyl, cyano(l-

6C)alkyl, (1-3C alkoxy)(l-6C)alkyl, (l-6C)alkoxy, cyano(l-6C)alkoxy, hydroxy(l-6C)alkoxy, (1-

4C alkoxy)(l-6C)alkoxy, (3-6C)cycloalkyl, hetAr4 or Ar4; R3 is H, (l-6C)alkyl or Ar2; and Ra, Rb, 

Rc, Rd, R1, R2, hetAr4, Ar4 and Ar2 are as defined for Formula I. 

[00371] In one embodiment of Formula I-b, R4 is hetAr4 or Ar4; R3 is H, (l-6C)alkyl or Ar2; 

R5 is H, (l-6C)alkyl, or halogen; and Ra, Rb, Rc, Rd, R1, R2 hetAr4, Ar4 and Ar2 are as defined for 

Formula I. 

[00372] In another embodiment of the present invention there is provided a compound 

according to Formula I, which is designated as Formula I-c wherein: 

[00373] X is O: 

[00374] B is Ar1; 

[00375] Y is a bond; 

[00376] Ring C is formula C-l: 
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[00377] R4 and R5 together with the atoms to which they are attached form a 5-6 membered 

saturated, partially unsaturated or saturated carbocyclic ring optionally substituted with one or more 

substituents independently selected from (l-6C)alkyl, or R4 and R5 together with the atoms to 

which they are attached form a 5-6 membered saturated, partially unsaturated or saturated 

heterocyclic ring having a ring heteroatom selected from N, O or S, wherein said heterocyclic ring 

is optionally substituted with (1-6C alkyl)C(=0)0-, or (l-6)acyl, and said sulfur ring atom is 

optionally oxidized to S(=0) or SO2; wherein Ra, Rb, Rc, Rd, R1, R2, Ar1 and R3 are as defined for 

Formula I. 

[00378] In one embodiment of Formula I-c, R4 and R5 together with the atoms to which they 

are attached form a 5-6 membered saturated carbocyclic ring optionally substituted with one or 

more substituents independently selected from (l-6C)alkyl, or R4 and R5 together with the atoms to 

which they are attached form a 5-6 membered saturated heterocyclic ring having a ring heteroatom 

selected from N, O or S, wherein said ring nitrogen atom is optionally substituted with (1-6C 

alkyl)C(=0)0-, or (l-6)acyl, and said sulfur ring atom is optionally oxidized to S(=0) or S02; 

wherein Ra, Rb, Rc, Rd, R1, R2, Ar1 and R3 are as defined for Formula I. 

[00379] In one embodiment of Formula I-c, Ra, Rb, Rc, Rd and R2 are hydrogen; and R1, Ar1 

and R3 are as defined for Formula I. 

[00380] In one embodiment of Formula I-c, Ra, Rb, Rc, Rd and R2 are hydrogen; R1 is (1-3C 

alkoxy)(l-6C)alkyl, (trifluoromethoxy)(l-6C)alkyl, (1-3C sulfanyl)(l-6C)alkyl, trifluoro(l-

6C)alkyl, cyano(l-6C)alkyl, or (l-3Calkylamino)(l-3C)alkyl; and Ar1 and R3 are as defined for 

Formula I. 

[00381] In one embodiment of Formula I-c, Ra, Rb, Rc, Rd and R2 are hydrogen; R1 is (1-3C 

alkoxy)(l-6C)alkyl, (trifluoromethoxy)(l-6C)alkyl, (1-3C sulfanyl)(l-6C)alkyl, trifluoro(l-

6C)alkyl, cyano(l-6C)alkyl, or (l-3Calkylamino)(l-3C)alkyl; R3 is H, (l-6C)alkyl or phenyl 

optionally substituted with one or more groups independently selected from halogen, (l-6C)alkyl 

and hydroxymethyl; and Ar1 is as defined for Formula I. 

[00382] In one embodiment of Formula I-c, Ra, Rb, Rc, Rd and R2 are hydrogen; R1 is (1-3C 

alkoxy)(l-6C)alkyl, (trifluoromethoxy)(l-6C)alkyl, (1-3C sulfanyl)(l-6C)alkyl, trifluoro(l-

6C)alkyl, cyano(l-6C)alkyl, or (l-3Calkylamino)(l-3C)alkyl; R3 is phenyl optionally substituted 
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with one or more groups independently selected from halogen, (l-6C)alkyl and hydroxymethyl; and 

Ar1 is as defined for Formula I. 

[00383] In another embodiment of the present invention there is provided a compound 

according to Formula I, which is designated as Formula I-d, wherein: 

[00384] X is O: 

[00385] B is hetAr1; 

[00386] Y is a bond; 

[00387] Ring C is formula C-l: 

C-l 

[00388] R4 and R5 together with the atoms to which they are attached form a 5-6 membered 

saturated, partially unsaturated or saturated carbocyclic ring optionally substituted with one or more 

substituents independently selected from (l-6C)alkyl, or R4 and R5 together with the atoms to 

which they are attached form a 5-6 membered saturated, partially unsaturated or saturated 

heterocyclic ring having a ring heteroatom selected from N, O or S, wherein said heterocyclic ring 

is optionally substituted with (1-6C alkyl)C(=0)0-, or (l-6)acyl, and said sulfur ring atom is 

optionally oxidized to S(=0) or SO2; wherein Ra, Rb, Rc, Rd, R1, R2, Ar1 and R3 are as defined for 

Formula I. 

[00389] In one embodiment of Formula I-d, R4 and R5 together with the atoms to which they 

are attached form a 5-6 membered saturated carbocyclic ring optionally substituted with one or 

more substituents independently selected from (l-6C)alkyl, or R4 and R5 together with the atoms to 

which they are attached form a 5-6 membered saturated heterocyclic ring having a ring heteroatom 

selected from N, O or S, wherein said ring nitrogen atom is optionally substituted with (1-6C 

alkyl)C(=0)0-, or (l-6)acyl, and said sulfur ring atom is optionally oxidized to S(=0) or SO2; 

wherein Ra, Rb, Rc, Rd, R1, R2, hetAr1 and R3 are as defined for Formula I. 

[00390] In one embodiment of Formula I-d, Ra, Rb, Rc, Rd and R2 are hydrogen; and R1, 

hetAr1 and R3 are as defined for Formula I. 

[00391] In one embodiment of Formula I-d, Ra, Rb, Rc, Rd and R2 are hydrogen; R1 is (1-3C 

alkoxy)(l-6C)alkyl, (trifluoromethoxy)(l-6C)alkyl, (1-3C sulfanyl)(l-6C)alkyl, trifluoro(l-

6C)alkyl, cyano(l-6C)alkyl, or (l-3Calkylamino)(l-3C)alkyl; and hetAr1 and R3 are as defined for 

Formula I. 
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[00392] In one embodiment of Formula I-d, Ra, Rb, Rc, Rd and R2 are hydrogen; R1 is (1-3C 

alkoxy)(l-6C)alkyl, (trifluoromethoxy)(l-6C)alkyl, (1-3C sulfanyl)(l-6C)alkyl, trifluoro(l-

6C)alkyl, cyano(l-6C)alkyl, or (l-3Calkylamino)(l-3C)alkyl; R3 is H, (l-6C)alkyl or phenyl 

optionally substituted with one or more groups independently selected from halogen, (l-6C)alkyl 

and hydroxymethyl; and hetAr1 is as defined for Formula I. 

[00393] In one embodiment of Formula I-d, Ra, Rb, Rc, Rd and R2 are hydrogen; R1 is (1-3C 

alkoxy)(l-6C)alkyl, (trifluoromethoxy)(l-6C)alkyl, (1-3C sulfanyl)(l-6C)alkyl, trifluoro(l-

6C)alkyl, cyano(l-6C)alkyl, or (l-3Calkylamino)(l-3C)alkyl; R3 is phenyl optionally substituted 

with one or more groups independently selected from halogen, (l-6C)alkyl and hydroxymethyl; and 

hetAr1 is as defined for Formula I. 

[00394] As noted, the Y-B moiety and the -NH-C(=X)-NH- moiety of Formula I are in trans 

configuration on the pyrrolidine ring, which relative stereochemistry can be illustrated by either 

formula A or B: 
R3\ ,Rb 

[00395] in which the straight thick bars ( —) and straight dashed bars ( ) indicate relative 

stereochemistry. In one embodiment of the above Formulas A and B, Y is a bond and B is Ring B, 

wherein Ring B is Ar1 or hetAr1. 

[00396] In one embodiment of Formula I, the Y-B and the -NH-C(=X)-NH- moieties are 

trans in the absolute configuration which can be illustrated by formulas C and D: 

B R 

Rd \ 
NH 

NH 

C 

C ^ I) 

[00397] in which the solid wedges ( •) and dashed wedges ( ) indicate absolute 

stereochemistry. In one embodiment of the above Formulas C and D, Y is a bond and B is Ring B, 

wherein Ring B is Ar1 or hetAr1. 
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[00398] It will be appreciated that certain compounds according to the invention may contain 

one or more centers of asymmetry and may therefore be prepared and isolated in a mixture of 

isomers such as a racemic mixture, or in an enantiomerically pure form. 

[00399] It will further be appreciated that the compounds of Formula I or their salts may be 

isolated in the form of solvates, and accordingly that any such solvate is included within the scope 

of the present invention. For example, compounds of Formula I can exist in unsolvated as well as 

solvated forms with pharmaceutically acceptable solvents such as water, ethanol, and the like. 

[00400] The compounds of Formula I include pharmaceutically acceptable salts thereof. In 

addition, the compounds of Formula I also include other salts of such compounds which are not 

necessarily pharmaceutically acceptable salts, and which may be useful as intermediates for 

preparing and/or purifying compounds of Formula I and/or for separating enantiomers of 

compounds of Formula I. Particular examples of salts include hydrochloride salts. 

[00401] The term "pharmaceutically acceptable" indicates that the substance or composition 

is compatible chemically and/or toxicologically, with the other ingredients comprising a 

formulation, and/or the mammal being treated therewith. 

[00402] The present invention also provides a process for the preparation of a compound of 

Formula I or a salt thereof as defined herein, which comprises: 

[00403] (a) for a compound of Formula I where X is O, coupling a corresponding compound 

having the formula II 

NH2 

II 
[00404] with a corresponding compound having the formula III 

NH2 0 
III 

[00405] in the presence carbonyldiimidazole or triphosgene and a base; or 

[00406] (b) for a compound of Formula I where X is S, coupling a corresponding compound 

having the formula II 
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R*? pb 

Rd \ 
NH2 

II 
[00407] with a corresponding compound having the formula III 

NH2 

III 

[00408] in the presence di(lH-imidazol-2-yl)methanethione and a base; or 

[00409] (c) for a compound of Formula I where X is O, coupling a corresponding compound 

having the formula II 

pb 

Rd \ 
NH2 

II 

[00410] with a corresponding compound having the formula IV 

O 

0 
IV 

[00411] where L1 is a leaving group, in the presence of a base; or 

[00412] (d) for a compound of Formula I where X is O, coupling a corresponding compound 

having the formula V 

R\ pb 

Rd \ 
,NH 

L2 

[00413] where L2 is a leaving group, with a corresponding compound having the formula III 
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III 

[00414] in the presence of a base; or 

[00415] (e) for a compound of Formula I where X is O, activating a corresponding 

compound having the formula VI 

Rc *1 RVRb Rl 
^\/K 

Rc-/^/ YNB 
Rd \ 

COOH 

VI 

[00416] with diphenylphosphoryl azide followed by coupling the activated intermediate with 

a corresponding compound having the formula III 

,NH2 0 
III 

[00417] in the presence a base; or 

[00418] (f) for a compound of Formula I where X is O, coupling a corresponding compound 

having the formula II 

pb 

Rd \ 
NH2 

II 

[00419] with a corresponding compound having the formula VII 

«P 
<P 

.N 

VII 

[00420] in the presence of a base; or 

[00421] (g) for a compound of Formula I where R1 is (trifluoromethoxy)(l-6C)alkyl, (1-3C 

sulfanyl)(l-6C)alkyl, monofluoro(l-6C)alkyl, difluoro(l-6C)alkyl, trifluoro(l-6C)alkyl, 
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tetrafluoro(2-6C)alkyl, or pentafluoro(2-6C)alkyl, reacting a corresponding compound having the 

formula VIII 

.NH 

VIII 

[00422] with a corresponding compound having the (trifluoromethoxy)(l-6C)alkyl-L3, (1-3C 

sulfanyl)(l-6C)alkyl-L3, monofluoro(l-6C)alkyl-L3, difluoro(l-6C)alkyl-L3, trifluoro(l-6C)alkyl-

L3, tetrafluoro(2-6C)alkyl-L3, or pentafluoro(2-6C)alkyl-L3, where L3 is a leaving atom or a leaving 

group, in the presence of a base; or 

[00423] (h) for a compound of Formula I where X is O, R4 is CH3OCH2- and R5 is OHCH2-, 

treating a corresponding compound having the general formula IX 

NH °^/ 
NH 

o^>={ 
\—,N-R3 

N 

IX 

[00424] with an inorganic acid; and 

[00425] optionally removing protecting groups and optionally preparing a pharmaceutically 

acceptable salt thereof. 

[00426] In the above methods, the term "corresponding" means that the definitions for the 

"corresponding compound" are as defined for Formula I unless stated otherwise. 

[00427] In one embodiment of any of the above methods, Y is a bond and B is Ring B, 

where Ring B is Ar1 or hetAr1 as defined for Formula I. 

[00428] Referring to method (a), the base may be an amine base, such as triethylamine or 

diisopropylamine. Suitable solvents include dichloromethane, dichloroethane, THF, DMA and 

DMF. The reaction is conveniently performed at ambient temperature. 
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[00429] Referring to method (b), the base may be an amine base, such as triethylamine or 

diisopropylamine. Suitable solvents include dichloromethane, dichloroethane, THF, DMA and 

DMF. The reaction is conveniently performed at ambient temperature. 

[00430] Referring to method (c), the leaving group may be, for example, phenoxy or 4-

nitrophenoxy. The base may be an amine base, such as triethylamine or diisopropylamine. 

Suitable solvents include DMA, DMF and DCE. The reaction is conveniently performed at 

ambient temperature. 

[00431] Referring to method (d), the leaving group may be, for example, phenoxy or 4-

nitrophenoxy. The base may be an amine base, such as triethylamine or diisopropylamine. 

Suitable solvents include DCE, DMA and DMF. The reaction is conveniently performed at ambient 

temperature. 

[00432] Referring to method (e), the base may be an amine base, such as triethylamine or 

diisopropylamine. Suitable solvents include toluene and DMF. The reaction is conveniently 

performed at elevated temperatures, for example the reflux temperature of the solvent. 

[00433] Referring to method (f), the base may be an amine base, such as triethylamine or 

diisopropylamine. Suitable solvents include DCM, DCE, DMF and THF. The reaction is 

conveniently performed at temperatures between about 0 °C and ambient temperature. 

[00434] A compound of Formula VII may be prepared by reacting a compound of Formula 

III with bis(trichloromethyl) carbonate in the presence of a base, such as an amine base. 

[00435] Referring to method (g), the base may be an amine base, such as triethylamine or 

diisopropylamine. Suitable solvents include DMF, DMA and THF. The reaction is conveniently 

performed at temperatures between ambient temperature and 60 °C. 

[00436] Referring to method (h), the acid may be, for example, hydrochloric acid. Suitable 

solvents include DCM. The reaction is conveniently performed at ambient temperature. 

[00437] Amine groups in compounds described in any of the above methods may be 

protected with any convenient amine protecting group, for example as described in Greene & Wuts, 

eds., "Protecting Groups in Organic Synthesis", 2nd ed. New York; John Wiley & Sons, Inc., 1991. 

Examples of amine protecting groups include acyl and alkoxycarbonyl groups, such as t-

butoxycarbonyl (BOC), phenoxycarbonyl, and [2-(trimethylsilyl)ethoxy]methyl (SEM). Likewise, 

carboxyl groups may be protected with any convenient carboxyl protecting group, for example as 

described in Greene & Wuts, eds., "Protecting Groups in Organic Synthesis", 2nd ed. New York; 

John Wiley & Sons, Inc., 1991. Examples of carboxyl protecting groups include (l-6C)alkyl 

groups, such as methyl, ethyl and t-butyl. Alcohol groups may be protected with any convenient 

alcohol protecting group, for example as described in Greene & Wuts, eds., "Protecting Groups in 
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Organic Synthesis", 2nd ed. New York; John Wiley & Sons, Inc., 1991. Examples of alcohol 

protecting groups include benzyl, trityl, silyl ethers, and the like. 

[00438] The compounds of the formulas II, III, III, IV, V, VI, VII, VIII, and IX are also 

believed to be novel and are provided as further aspects of the invention. 

[00439] In one embodiment of the above-described processes (a), (b), (c), and (f), where B is 

Ar1 and Ra, Rb, Rc, Rd and R2 are hydrogen, a single enantiomer of intermediate II, namely 

enantiomer 1 of II-A is prepared by chiral crystallization prior to use. Accordingly, in one 

embodiment, a process for preparing enantiomer 1 of II-A comprises: 

[00440] preparing racemic trans II-A 

NH2 

II-A 

[00441] where Ring B and the NH2 group are in the trans configuration; Ring B is Ring B is 

Ar1 or hetAr1; Ar1 is phenyl optionally substituted with one or more substituents independently 

selected from halogen, CF3, CF3O-, (l-4C)alkoxy, hydroxy(l-4C)alkyl, (l-6C)alkyl and CN; and 

hetAr1 is a 5-6 membered heteroaryl having 1-3 ring heteroatoms independently selected from N, S 

and O, and optionally substituted with 1-2 groups independently selected form (l-6C)alkyl, 

halogen, OH, CF3, NH2 and hydroxy(l-2C)alkyl; said method comprising: 

[00442] treating racemic trans II-A with di-p-toluoyl-D-tartaric acid to provide the di-p-

toluoyl-D-tartaric acid salt of racemic trans II-A; 

[00443] recrystallizing the di-p-toluoyl-D-tartaric acid salt of trans II-A to provide the di-p-

toluoyl-D-tartaric acid salt of enantiomer 1 of trans II-A; and 

[00444] treating the di-p-toluoyl-D-tartaric acid salt of enantiomer 1 of trans II-A with an 

inorganic base to provide free base of enantiomer 1 of trans II-A having the absolute configuration 

as illustrated: 

NH2 

enantiomer 1 of II-A 

[00445] In one embodiment of racemic trans II-A, R1 is 2-methoxyethoxy and Ring B is 4-

fluorophenyl, and racemic trans II-A is prepared by the process comprising: 

[00446] reacting 4-fluorobenzaldehyde with nitromethane in the presence of acetic acid and 

ammonium acetate to provide (E)-l-fluoro-4-(2-nitrovinyl)benzene 
53 



WO 2012/158413 PCT/US2012/037003 

[00447] reacting (E)-l-fluoro-4-(2-nitrovinyl)benzene with 2-methoxy-N-(methoxymethyl)-

N-((trimethylsilyl)methyl)ethanamine in the presence of a catalytic amount of an acid (such as 

TFA) to provide trans-3-(4-fluorophenyl)-1-(2-methoxyethyl)-4-nitropyrrolidine 

—O ; and 

[00448] treating trans-3-(4-fluorophenyl)-l-(2-methoxyethyl)-4-nitropyrrolidine with 

platinum (IV) oxide or Raney Nickel in a hydrogen atmosphere to provide trans-4-(4-

fluorophenyl)-1 -(2-methoxy ethyl)pyrrolidin-3-amine 

NH2 

[00449] wherein the 4-fluorophenyl and amino group are in the trans configuration. 

[00450] In one embodiment, the inorganic base is an alkali metal hydroxide such as sodium 

hydroxide. 

[00451] A similar process as above may be used utilizing di-p-toluoyl-L-tartric acid to 

provide enantiomer 2 of II-A: 

NH2 

enantiomer 2 of II-A 

[00452] The ability of compounds of the invention to act as TrkA inhibitors may be 

demonstrated by the assay described in Example A. 

[00453] Compounds of Formula I are useful for treating pain, including chronic and acute 

pain. For example, compounds of Formula I may be useful in the treatment of multiple types of 

pain including inflammatory pain, neuropathic pain, and pain associated with cancer, surgery, and 

bone fracture. 

[00454] In one embodiment, compounds of Formula I are useful for treating acute pain. 

Acute pain, as defined by the International Association for the Study of Pain, results from disease, 
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inflammation, or injury to tissues. This type of pain generally comes on suddenly, for example, 

after trauma or surgery, and may be accompanied by anxiety or stress. The cause can usually be 

diagnosed and treated, and the pain is confined to a given period of time and severity. In some 

instances, it can become chronic. 

[00455] In one embodiment, compounds of Formula I are useful for treating chronic pain. 

Chronic pain, as defined by the International Association for the Study of Pain, is widely believed 

to represent disease itself. It can be made much worse by environmental and psychological factors. 

Chronic pain persists over a longer period than acute pain and is resistant to most medical 

treatments, generally over 3 months or more. It can and often does cause severe problems for 

patients. 

[00456] Compounds of Formula I are also useful for treating cancer. Particular examples 

include neuroblastoma, ovarian, pancreatic, colorectal and prostate cancer. 

[00457] Compounds of Formula I are also useful for treating inflammation and certain 

infectious diseases. 

[00458] In addition, compounds of Formula I may also be used to treat interstitial cystitis 

(IC), painful bladder syndrome (PBS), urinary incontinence, asthma, anorexia, atopic dermatitis, 

and psoriasis. 

[00459] Compounds of Formula I are also useful for treating a neurodegenerative disease in 

a mammal, comprising administering to said mammal one or more compounds of Formula I or a 

pharmaceutically acceptable salt thereof in an amount effective to treat or prevent said 

neurodegenerative disease. In one embodiment, compounds of Formula I may also be used to treat 

demyelination and dysmyelination by promoting myelination, neuronal survival, and 

oligodendrocyte differentiation via blocking Sp35-TrkA interaction. In one embodiment, the 

neurodegenerative disease is multiple sclerosis. In one embodiment, the neurodegenerative disease 

is Parkinson's disease. In one embodiment, the neurodegenerative disease is Alzheimer's disease. 

[00460] As used herein, terms "treat" or "treatment" refer to therapeutic or palliative or 

measures. Beneficial or desired clinical results include, but are not limited to, alleviation, in whole 

or in part, of symptoms associated with a disorder or condition, diminishment of extent of disease, 

stabilized (i.e., not worsening) state of disease, delay or slowing of disease progression, 

amelioration or palliation of the disease state, and remission (whether partial or total), whether 

detectable or undetectable. "Treatment" can also mean prolonging survival as compared to 

expected survival if not receiving treatment. 

[00461] In certain embodiments, compounds of Formula I are useful for preventing diseases 

and disorders as defined herein. The term "preventing" as used herein means the prevention of the 
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onset, recurrence or spread, in whole or in part, of the disease or condition as described herein, or a 

symptom thereof 

[00462] Accordingly, one embodiment of this invention provides a method of treating pain in 

a mammal, comprising administering to said mammal one or more compounds of Formula I or a 

pharmaceutically acceptable salt thereof in an amount effective to treat or prevent said pain. In one 

embodiment, the pain is chronic pain. In one embodiment, the pain is acute pain. In one 

embodiment, the pain is inflammatory pain, neuropathic pain, and pain associated with cancer, 

surgery, and bone fracture. 

[00463] Another embodiment of this invention provides a method of treating inflammation 

in a mammal, comprising administering to said mammal one or more compounds of Formula I or a 

pharmaceutically acceptable salt thereof in an amount effective to treat or prevent said 

inflammation. 

[00464] Another embodiment of this invention provides a method of treating a 

neurodegenerative disease in a mammal, comprising administering to said mammal one or more 

compounds of Formula I or a pharmaceutically acceptable salt thereof in an amount effective to 

treat or prevent said neurodegenerative disease. 

[00465] Another embodiment of this invention provides a method of treating Trypanosoma 

cruzi infection in a mammal, comprising administering to said mammal one or more compounds of 

Formula I or a pharmaceutically acceptable salt thereof in an amount effective to treat or prevent 

said Trypanosoma cruzi infection. 

[00466] The phrase "effective amount" means an amount of compound that, when 

administered to a mammal in need of such treatment, is sufficient to (i) treat or prevent a particular 

disease, condition, or disorder which can be treated with a compound of Formula I, (ii) attenuate, 

ameliorate, or eliminate one or more symptoms of the particular disease, condition, or disorder, or 

(iii) prevent or delay the onset of one or more symptoms of the particular disease, condition, or 

disorder described herein. 

[00467] The amount of a compound of Formula I that will correspond to such an amount 

will vary depending upon factors such as the particular compound, disease condition and its 

severity, the identity (e.g., weight) of the mammal in need of treatment, but can nevertheless be 

routinely determined by one skilled in the art. 

[00468] As used herein, the term "mammal" refers to a warm-blooded animal that has or is at 

risk of developing a disease described herein and includes, but is not limited to, guinea pigs, dogs, 

cats, rats, mice, hamsters, and primates, including humans. 

[00469] The compounds of the present invention can be used in combination with one or 

more additional drugs that work by the same or a different mechanism of action. Examples include 
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anti-inflammatory compounds, steroids (e.g., dexamethasone, cortisone and fluticasone), analgesics 

such as NSAIDs (e.g., aspirin, ibuprofen, indomethacin, and ketoprofen), and opioids (such as 

morphine), and chemotherapeutic agents. 

[00470] Compounds of the invention may be administered by any convenient route, e.g. into 

the gastrointestinal tract (e.g. rectally or orally), the nose, lungs, musculature or vasculature, or 

transdermally or dermally. Compounds may be administered in any convenient administrative 

form, e.g. tablets, powders, capsules, solutions, dispersions, suspensions, syrups, sprays, 

suppositories, gels, emulsions, patches etc. Such compositions may contain components 

conventional in pharmaceutical preparations, e.g. diluents, carriers, pH modifiers, sweeteners, 

bulking agents, and further active agents. If parenteral administration is desired, the compositions 

will be sterile and in a solution or suspension form suitable for injection or infusion. Such 

compositions form a further aspect of the invention. An example of a suitable oral dosage form is a 

tablet containing about 25 mg, 50 mg, 100 mg, 250 mg, or 500 mg of the compound of the 

invention compounded with about 90-30 mg anhydrous lactose, about 5-40 mg sodium 

croscarmellose, about 5-30 mg polyvinylpyrrolidone ("PVP") K30, and about 1-10 mg magnesium 

stearate. The powdered ingredients are first mixed together and then mixed with a solution of the 

PVP. The resulting composition can be dried, granulated, mixed with the magnesium stearate and 

compressed to tablet form using conventional equipment. An aerosol formulation can be prepared 

by dissolving the compound, for example 5-400 mg, of the invention in a suitable buffer solution, 

e.g. a phosphate buffer, adding a tonicifier, for example a salt such sodium chloride, if desired. The 

solution is typically filtered, for example using a 0.2 micron filter, to remove impurities and 

contaminants. 

[00471] Another formulation may be prepared by mixing a compound described herein and a 

carrier or excipient. Suitable carriers and excipients are well known to those skilled in the art and 

are described in detail in, e.g., Ansel, Howard C., et al., Ansel's Pharmaceutical Dosage Forms and 

Drug Delivery Systems. Philadelphia: Lippincott, Williams & Wilkins, 2004; Gennaro, Alfonso R., 

et al. Remington: The Science and Practice of Pharmacy. Philadelphia: Lippincott, Williams & 

Wilkins, 2000; and Rowe, Raymond C. Handbook of Pharmaceutical Excipients. Chicago, 

Pharmaceutical Press, 2005. The formulations may also include one or more buffers, stabilizing 

agents, surfactants, wetting agents, lubricating agents, emulsifiers, suspending agents, 

preservatives, antioxidants, opaquing agents, glidants, processing aids, colorants, sweeteners, 

perfuming agents, flavoring agents, diluents and other known additives to provide an elegant 

presentation of the drug (i.e., a compound described herein or pharmaceutical composition thereof) 

or aid in the manufacturing of the pharmaceutical product (i.e., medicament). 
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[00472] Accordingly, another aspect of the present invention provides a pharmaceutical 

composition, which comprises a compound of Formula I or a pharmaceutically acceptable salt 

thereof, as defined hereinabove, together with a pharmaceutically acceptable diluent or carrier. 

[00473] According to another embodiment, the present invention provides a compound of 

Formula I or a pharmaceutically acceptable salt thereof, for use in the treatment of pain in a 

mammal. In one embodiment, the pain is chronic pain. In one embodiment the pain is acute pain. 

In one embodiment, the pain is inflammatory pain, neuropathic pain, and pain associated with 

cancer, surgery, and bone fracture. 

[00474] In another embodiment, the present invention provides a compound of Formula I or 

a pharmaceutically acceptable salt thereof, for use in the treatment of inflammation in a mammal. 

[00475] In another embodiment, the present invention provides a compound of Formula I or 

a pharmaceutically acceptable salt thereof, for use in the treatment of infectious diseases, for 

example Trypanosoma cruzi infection, in a mammal. 

[00476] In another embodiment, the present invention provides a compound of Formula I or 

a pharmaceutically acceptable salt thereof, for use in the treatment of a neurodegenerative disease 

in a mammal. 

[00477] According to a further aspect, the present invention provides the use of a compound 

of Formula I or a pharmaceutically acceptable salt thereof, in the manufacture of a medicament for 

the treatment of a condition selected from pain, cancer, inflammation, neurodegenerative disease or 

Trypanosoma cruzi infection. In one embodiment, the condition is chronic pain. In one 

embodiment, the condition is acute pain. In one embodiment, the pain is inflammatory pain, 

neuropathic pain, and pain associated with cancer, surgery, and bone fracture. In one embodiment, 

the condition is cancer. In one embodiment, the condition is inflammation. In one embodiment, 

the condition is a neurodegenerative disease. In one embodiment, the condition is Trypanosoma 

cruzi infection. 

[00478] Abbreviations used in herein have the following definitions: 

CDI Carbonyl diimidazole 
DCE Dichloroethane 
DCM Dichloromethane 
DIEA Diisopropylethylamine 
DMA N,N-Dimethylacetamide 
DMF N,N-Dimethylformamide 
DPPA Diphenylphosphorylazide 
HATU (2-(7 - Aza-1 H-benzotriazole-1 -yl)-1,1,3,3 -tetramethyluronium 

hexafluorophosphate) 
MP-TsOH Polymer supported p-toluenesulfonic acid (Macroporous Polystyrene resin 

containing p-toluenesulfonic acid (Purchased from Biotage) 
MsCl Methanesulfonyl chloride 
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PS-DMAP Polystyrene bound dimethyl aminopyridine (Purchased from Biotage) 
TFA Trifluoroacetic acid 

Examples 

[00479] The following examples illustrate the invention. In the examples described below, 

unless otherwise indicated all temperatures are set forth in degrees Celsius. Reagents were 

purchased from commercial suppliers such as Aldrich Chemical Company, Lancaster, TCI or 

Maybridge, and were used without further purification unless otherwise indicated. THF, DCM, 

toluene, DMF and dioxane were purchased from Aldrich in Sure/Seal™ bottles and used as 

received. 

[00480] The reactions set forth below were done generally under a positive pressure of 

nitrogen or argon or with a drying tube (unless otherwise stated) in anhydrous solvents, and the 

reaction flasks were typically fitted with rubber septa for the introduction of substrates and reagents 

via syringe. Glassware was oven dried and/or heat dried. 

[00481] Column chromatography was done on a Biotage system (Manufacturer: Dyax 

Corporation) having a silica gel or C-l8 reverse phase column, or on a silica SepPak cartridge 

(Waters). 

Biological assay 

Example A 

TrkA Omnia Assay 

[00482] Trk enzymatic selectivity was assessed using Omnia™ Kinase Assay reagents from 

Invitrogen Corp. Enzyme (TrkA from Invitrogen Corp.) and test compound (various 

concentrations) were incubated for 10 minutes at ambient temperature in a 384-well white 

polypropylene plate (Nunc catalog# 267462). Omnia Tyr Peptide #4 , as well as ATP, were then 

added to the plate. Final concentrations were as follows: 20 nM enzyme, 500 uM of ATP, 10 uM 

peptide substrate. The assay buffer consisted of 25 mM MOPS pH 7.5, 0.005% (v/v) Triton X-100 

and 5 mM MgCh. The production of phosphorylated peptide was monitored continuously for 70 

minutes using a Molecular Devices FlexStation II384 microplate reader (excitation = 360 nm; 

emission = 485 nm). Initial rates were calculated from the progress curves. IC50 values were 

calculated from these rates using either a 4 or 5-parameter logistic curve fit. 

[00483] Compounds of the invention had an average IC50 value below 1000 nM when tested 

in this assay. Certain compounds had an average IC50 value below 100 nM when tested in this 

assay. 

[00484] Table A provides averaged IC50 values for compounds of the invention when tested 

in the assay of Example A, where A represents an averaged IC50 value <100 nM; B represents an 
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averaged IC50 value from 100 to 1,000 nM; and C represents an averaged IC50 value from 1,000 to 

10,000 nM. 

Table A 

Ex. # TrkA Enzyme 
IC50 

1 A 

2 C 

3 A 

4 A 

5 C 

6 C 

7 C 

8 B 

9 A 

10 A 

11 A 

12 A 

13 A 

14 A 

15 B 

16 C 

17 B 

18 A 

19 B 

20 C 

21 A 

22 A 

23 A 

24 A 

25 B 

26 A 

27 C 

28 B 

29 C 

30 A 

31 B 

32 B 

33 B 
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Ex. # TrkA Enzyme 
IC50 

34 C 

35 C 

36 A 

37 A 

38 A 

39 A 

40 A 

41 A 

42 A 

43 B 

44 A 

45 C 

46 C 

47 B 

48 B 

49 C 

50 A 

51 A 

52 A 

53 A 

54 C 

55 B 

56 A 

57 A 

58 A 

59 A 

60 A 

61 A 

62 A 

63 A 

64 A 

65 A 

66 A 

67 B 

68 C 

69 Example 69 omitted 

70 A 
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Ex. # TrkA Enzyme 
IC50 

71 A 

72 A 

73 A 

74 A 

75 A 

76 A 

77 A 

78 A 

79 C 

80 A 

81 A 

82 A 

83 A 

84 A 

85 A 

86 A 

87 A 

88 A 

89 A 

90 A 

91 A 

92 A 

93 A 

94 B 

95 A 

96 A 

97 A 

98 A 

99 A 

100 B 

101 A 

102 A 

103 A 

104 A 

105 A 

106 B 

107 A 
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Ex. # TrkA Enzyme 
IC50 

108 A 

109 B 

110 A 

111 A 

112 A 

113 A 

114 A 

115 A 

116 A 

117 A 

118 A 

119 A 

120 A 

121 A 

122 B 

123 A 

124 A 

125 A 

126 A 

127 A 

128 A 

129 A 

130 A 

131 A 

132 A 

133 A 

134 A 

135 A 

136 B 

137 A 

138 A 

139 A 

140 A 

141 A 

142 A 

143 A 

144 A 
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Ex. # TrkA Enzyme 
IC50 

145 A 

146 A 

147 A 

148 A 

149 A 

150 A 

151 A 

152 A 

153 B 

154 C 

155 A 

156 A 

157 A 

158 C 

159 B 

160 B 

161 A 

162 A 

163 A 

164 A 

165 A 

166 A 

167 A 

168 A 

169 A 

170 A 

171 A 

172 A 

173 A 

174 A 

175 A 

176 A 

177 A 

178 A 

179 A 

180 C 

181 B 
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Ex. # TrkA Enzyme 
IC50 

182 A 

183 B 

184 C 

185 B 

186 A 

187 B 

188 B 

189 B 

190 C 

191 B 

192 B 

193 B 

194 A 

195 A 

196 A 

197 A 

198 A 

199 A 

200 B 

201 B 

202 A 

203 B 

204 A 

205 A 

206 B 

207 B 

208 B 

209 B 

210 A 

211 A 

212 C 

213 B 

214 A 

215 A 

216 A 
217 A 
218 A 
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Ex. # TrkA Enzyme 
IC50 

219 A 
220 B 
221 A 
222 A 
223 A 
224 A 
225 A 
226 A 
227 A 
228 A 
229 A 
230 B 
231 A 
232 B 
233 B 
234 B 
235 B 
236 B 
237 B 
238 B 
239 B 
240 B 
241 B 
242 A 
243 A 
244 A 
245 B 
246 A 
247 B 
248 A 
249 A 
250 A 
251 A 
252 A 
253 B 
254 A 
255 A 
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Ex. # TrkA Enzyme 
IC50 

256 B 
257 B 
258 A 
259 A 
260 A 
261 B 
262 C 

263 A 
264 A 
265 A 
266 A 
267 A 
268 A 
269 A 
270 A 
271 A 
272 A 
273 B 
274 B 
275 B 
276 A 
277 A 
278 A 
279 B 
280 A 
281 A 
282 A 
283 A 
284 A 
285 A 
286 A 
287 A 
288 A 
289 A 
290 A 
291 A 
292 A 
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Ex. # TrkA Enzyme 
IC50 

293 A 
294 A 
295 A 
296 A 
297 A 
298 A 
299 A 
300 A 
301 A 
302 A 
303 A 
304 A 
305 A 
306 A 
307 A 
308 A 
309 A 
310 B 
311 A 
312 A 
313 A 
314 A 
315 A 
316 A 
317 A 
318 B 
319 A 
320 A 
321 A 
322 A 
323 A 
324 A 
325 A 
326 A 
327 A 
328 A 
329 A 
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Ex. # TrkA Enzyme 
IC50 

330 A 
331 A 
332 B 
333 B 
334 A 
335 A 
336 A 
337 A 
338 A 
339 A 
340 B 
341 B 
342 A 
343 A 
344 A 
345 A 
346 A 
347 A 
348 A 
349 A 
350 A 
351 A 
352 A 
353 B 
354 B 
355 A 
356 A 
357 A 
358 A 
359 A 
360 A 
361 A 
362 A 
363 A 
364 A 
365 A 
366 A 
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Ex. # TrkA Enzyme 
IC50 

367 A 
368 A 
369 A 
370 A 
371 A 
372 A 
373 A 
374 A 
375 A 
376 A 
377 A 
378 A 
379 A 
380 A 
381 A 
382 A 
383 A 
384 A 
385 A 
386 A 
387 A 
388 A 
389 A 
390 A 
391 A 
392 A 
393 A 
394 B 
395 B 
396 A 
397 A 
398 A 
399 A 
400 B 
401 A 
402 B 
403 A 
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Ex. # TrkA Enzyme 
IC50 

404 A 
405 A 
406 A 
407 A 
408 A 
409 A 
410 A 
411 A 
412 A 
413 A 
414 A 
415 A 
416 A 
417 A 
418 A 
419 A 
420 A 
421 A 
422 A 
423 A 
424 A 
425 A 
426 A 
427 A 
428 A 
429 A 
430 A 
431 A 
432 B 
433 A 
434 A 
435 A 
436 A 
437 A 
438 A 
439 A 
440 A 
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Ex. # TrkA Enzyme 
IC50 

441 A 
442 A 
443 A 
444 A 
445 A 

446 A 
447 A 
44S A 
449 A 
450 A 
451 A 
452 A 
453 A 
454 A 
455 A 
456 A 
457 A 
458 B 
459 A 
460 A 
461 A 
462 A 
463 A 
464 A 
465 A 
466 A 
467 A 
468 A 
469 C 

470 B 
471 B 
472 B 
473 A 
474 A 
475 A 
476 A 
477 A 
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Ex. # TrkA Enzyme 
IC50 

478 A 
479 A 
480 A 
481 A 
482 A 
483 A 
484 A 
485 B 
486 A 
487 A 
488 A 
489 A 
490 A 
491 A 
492 A 
493 A 
494 A 
495 A 
496 B 
497 B 
498 A 
499 A 
500 A 
501 A 
502 A 
503 A 
504 A 
505 A 
506 A 
507 A 
508 A 
509 A 
510 A 
511 A 
512 A 
513 A 
514 A 
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Ex. # TrkA Enzyme 
IC50 

515 A 
516 A 
517 A 
518 A 
519 A 
520 A 
521 A 
522 A 
523 A 
524 A 
525 A 
526 A 
527 A 
528 A 
529 A 
530 A 
531 A 
532 A 
533 A 
534 A 
535 A 
536 A 
537 A 
538 A 
539 B 
540 A 
541 A 
542 A 
543 A 
544 A 
545 A 
546 A 
547 A 
548 B 
549 A 
550 A 
551 A 
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Ex. # TrkA Enzyme 
IC50 

552 A 
553 B 
554 A 
555 A 
556 A 
557 A 
558 A 
559 A 
560 A 
561 A 
562 A 
563 A 
564 A 
565 A 
566 B 
567 B 
568 A 
569 A 
570 A 
571 A 
572 B 
573 B 
574 A 
575 A 
576 A 
577 A 
578 B 
579 A 
580 B 
581 A 
582 A 
583 A 
584 A 
585 A 
586 A 
587 A 
588 A 
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Ex. # TrkA Enzyme 
IC50 

589 B 
590 A 
591 A 
592 A 
593 A 
594 A 
595 A 
596 A 
597 A 
598 A 
599 A 
600 A 
601 A 
602 A 
603 A 
604 A 
605 A 
606 A 
607 A 
608 A 
609 A 
610 A 
611 A 
612 A 
613 A 
614 A 
615 A 
616 A 
617 A 
618 A 
619 A 
620 A 
621 A 
622 A 
623 A 
624 A 
625 A 
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Ex. # TrkA Enzyme 
IC50 

626 A 
627 A 
628 A 
629 C 

630 A 
631 A 
632 A 
633 A 
634 A 
635 A 
636 B 
637 A 
638 A 
639 A 
640 A 
641 B 
642 B 
643 A 
644 A 
645 A 
646 B 
647 A 
648 A 
649 B 

Preparation of Synthetic Intermediates 

Preparation A 

''NHBoc 

tert-butyl f/Ym.s-4-ohcnvl pyrrol idin-3-ylcarbamate 

[00485] Step A: Preparation of trans-l-benzvl-3-nitro-4-phenylpvrrolidine: To a DCM (2 L) 

solution of (E)-(2-nitrovinyl)benzene (149 g, 1.00 mol) was added TFA (19.5 mL, 0.250 mol), 

followed by cooling to -15 °C and then slow addition of a DCM (500 mL) solution of N-

mcthoxymcthyl-A,'-(trirncthylsilylmcthyl)bcnzylarninc (274 g, 1.00 mol) over 3 hours, maintaining 
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the reaction temperature between -15 and -10 °C. The reaction was warmed up to ambient 

temperature and stirred for 18 hours, then washed with 2 N NaOH (500 mL) and treated with 2 N 

HC1 (1 L). The resulting white suspension was stirred for 1 hour before being filtered and washed 

with DCM. DCM (1 L) and 2 N NaOH (750 mL) were then added to the collected white solid and 

stirred until all solid dissolved. After phase-separation, the aqueous layer was extracted with DCM 

(2x1 L). The combined organic layers were dried with MgS04, filtered and concentrated to afford 

the title product as an off-white solid (205 g, 73% yield). MS (apci) m/z = 283.1 (M+H). 

[00486] Step B: Preparation of trans-1 -bcnzvl-4-r>hcnylr>yrrolidin-3-aminc: To a suspension 

of trans-l-benzyl-3-nitro-4-phenyl-pyrrolidine (93.9 g, 333 mmol) in EtOH (1.20 L) was added 

concentrated HC1 (450 mL), followed by addition of zinc dust (173 g, 2.66 mol) in small portions 

over 1.5 hours while maintaining the temperature between 55-60 °C. The reaction mixture was 

stirred at ambient temperature for 18 hours, then cooled in an ice/water bath followed by addition 

of concentrated NH4OH (900 mL). The mixture (pH = 10-11) was filtered and the collected zinc 

was washed with CHCI3. The filtrate was then phase-separated, and the aqueous layer was 

extracted with CHCI3 (2 x 400 mL). The combined organics was washed with H20, brine, dried 

with MgS04, filtered and concentrated to afford the title compound as an amber oil (85.0 g, 100% 

yield). MS (apci) m/z = 253.2 (M+H). 

[00487] Step C: Preparation of trans-( 1 -bcnzvl-4-phcnyl-pvrrolidin-3-yl)-carbamic acid tert-

butyl ester: To a mixture of trans-l-benzyl-4-phenylpyrrolidin-3-amine (85.0 g, 333 mmol), THF 

(750 mL) and triethylamine (69.6 mL, 500 mmol), was slowly added (Boc)20 (72.7 g, 333 mmol) 

in portions over 30 minutes. The reaction mixture was stirred at ambient temperature for 16 hours 

and was concentrated in vacuo. The residue was dissolved in CHCI3 and was washed with aqueous 

Na2C03 and brine. The organic layer was dried with MgS04. filtered and concentrated to afford the 

title compound as a pale-yellow solid (116 g, 99% yield). MS (apci) m/z = 353.0 (M+H). 

[00488] Step D: Preparation of tert-butyl f/Ym.s-4-phcnyl pyrrol idin-3-ylcarbamate: A 2 

gallon Parr reactor was charged with trans-( 1 -bcnzyl-4-phcnyl-pyrrolidin-3-yl)-carbamic acid tert-

butyl ester (114 g, 323 mmol), EtOH (2 L) and 10% Pd/C (50% wet, 11.0 g). The reactor was 

purged with N2 several times, filled with H2 to 56-57 psi and agitated at 80 °C. When the reaction 

was complete according to HPLC analysis, the reaction mixture was filtered and the filtrate 

concentrated to provide the crude product as a yellow solid. The crude material was triturated from 

toluene to afford the title product as a white solid (68.4 g, 78% yield). MS (apci) m/z = 262.9 

(M+H). 
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Preparation A2 

[00489] Step A: Preparation of trans-N-( 1 -bcnzvl-4-phcnylpvrrolidin-3-yl)-2,2,2-

trifluoroacetamide: To a solution of trans-l-benzyl-4-phenylpyrrolidin-3-amine (Preparation A, 

Step B, 61.9 g, 245 mmol) in DCM (400 mL) was added DIEA (64.1 mL, 368 mmol) and the 

mixture was cooled in an ice bath. Trifluoroacetic anhydride (38.1 mL, 270 mmol) was added 

dropwise over 30 minutes under a N2 atmosphere. After the addition, the mixture was stirred for 30 

minutes and then concentrated in vacuo. The residue was dissolved in DCM and washed with 

saturated aqueous NaHCCh and brine. The solution was dried with MgSC>4, filtered and 

concentrated in vacuo. The crude material was treated with hexanes and the resulting yellow 

suspension was stirred at ambient temperature for 1 hour. The solid was collected by filtration, 

washed with hexanes and dried under vacuum to afford the title compound (78.7 g, 92% yield) as a 

yellow solid. MS (apci) m/z = 349.1 (M+H). 

[00490] Step B: Preparation of //Y//is-fe/t-butvl-3-r)hcnyl-4-('2.2.2-trifluoroacctamido) 

pyrrolidine-1 -carboxylate: A solution of trans-N-( 1 -bcnzyl-4-phcnylpyrrolidin-3-yl)-2,2,2-

trifluoroacetamide (78.7 g, 226 mmol) in EtOH (400 mL) was purged with N2 and treated with 20% 

Pd(OH)2 on activated carbon (31.7 g, 45.2 mmol). The mixture was agitated at ambient 

temperature under 30 psi of H2 in a parr reactor for 7 hours, and then filtered through GF/F paper 

and concentrated in vacuo. The residue was dissolved in DCM (250 mL), followed by the addition 

of TEA (49.4 mL, 355 mmol) and cooling in an ice bath. Boc20 (56.8 g, 260 mmol) was added 

slowly over 15 minutes and the reaction mixture was warmed to ambient temperature and stirred 

for 1 hour. The mixture was washed with saturated aqueous NaHC03 and brine, then dried with 

MgS04. The solution was filtered, concentrated and the residue was purified by silica column 

chromatography eluting with 40% EtOAc/hexanes to provide the title compound as a white solid 

(63.2 g, 75% yield). JH NMR (CDC13) § 7.23-7.39 (m, 5H), 6.36 (br s, 1H), 4.47-4.55 (m, 1H), 

3.92-4.00 (m, 1H), 3.78-4.00 (m, 1H), 3.50-3.59 (m, 1H), 3.22-3.45 (m, 2H), 1.49 (s, 9H). 

[00491] Step C: Preparation of trans-tert-butyl 3-amino-4-phenvlpyrrolidine-l-carboxylate: 

A solution of trans tert-butyl 3-phenyl-4-(2,2,2-trifluoroacetamido)pyrrolidine-l-carboxylate (63.2 

g, 176 mmol) in MeOH (200 mL) was cooled in an ice bath and 2 N NaOH (220 mL, 440 mmol) 

was added. The reaction mixture was allowed to warm to ambient temperature overnight, then 

concentrated to approximately 200 mL and diluted with H20 (200 mL). The aqueous mixture was 
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extracted with DCM and the combined extracts were washed with brine and dried over Na2SC>4. 

The solution was filtered and concentrated to give the title compound as a light yellow oil (46.2 g, 

99% yield). MS (apci) m/z = 163.0 (M+H-Boc). 

Preparation B 

2 HCI 

'NH2 

trans-1 -(2-methoxvethv0-4-phenylpvrrolidin-3 -amine dihydrochloride 

[00492] Step A: Preparation of tert-butyl trans-1 -(2-mcthoxvcthvl)-4-r)hcnvlr)vrrolidin-3-

ylcarbamate. To a solution of tert-butyl trans-4-phenylpyrrolidin-3-ylcarbamate (Preparation A, 

4.82 g, 17.5 mmol) in dry DMF (50 mL) was added sequentially DIEA (9.12 mL, 52.4 mmol) and 

l-bromo-2-methoxyethane (1.97 mL, 20.9 mmol). The mixture was stirred at ambient temperature 

for 46 hours and then poured into H20 (300 mL). The mixture was extracted with EtOAc (3 x 150 

mL) and the combined extracts were washed with brine, dried over MgSCVactivated carbon, 

filtered through a SiC>2 plug capped with packed MgSC>4, and eluted with EtOAc. The solution was 

concentrated and dried in vacuo yielding the product as a white solid (5.15 g, 92% yield). MS 

(apci) m/z = 321.1 (M+H). 

[00493] Step B: Preparation of trans-1 -(2-methoxvethviy4-phenvlpvrrolidin-3-amine 

dihydrochloride: To a solution of tert-butyl trans-l-(2-methoxyethyl)-4-phenylpyrrolidin-3-

ylcarbamate (5.10 g, 15.9 mmol) in 2:1 EtOAc-MeOH (150 mL) was added 4 N HCI in dioxane 

(59.7 mL, 239 mmol). The mixture was stirred at ambient temperature for 90 minutes and then 

concentrated in vacuo. The resulting foam was treated with EtOAc (200 mL), sonicated for 5 

minutes and stirred vigorously until a fine white suspension formed. The suspension was filtered, 

washed with EtOAc and dried under vacuum to afford the title compound as a white powder (5.10 

g, 100%) yield). MS (apci) m/z = 221.1 (M+H). 

Preparation C 

\ TMS °^\ ) 
—N 

) °\ 
2-methoxy-.'V-('mcthoxvmcthvl)-.'V-('('trimcthvlsilvl)mcthvl)cthanaminc 

[00494] Step A: Preparation of 2-mcthoxv-A'-((trimcthvlsilyl)mcthvl)cthanaminc: To a 

DMSO solution (15 mL) of 2-methoxyethanamine (14.2 mL, 163 mmol) at 90 °C was added a 

DMSO (10 mL) solution of (chloromethyl)trimethylsilane (11.4 mL, 81.5 mmol) by addition funnel 

over 40 minutes. The mixture was heated at 90 °C for 3.5 hours then cooled to ambient 
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temperature. It was then diluted with H2O (150 mL) and extracted with EtOAc (2 x 150 mL). The 

combined organic extracts were washed with brine (150 mL), dried with MgS04, filtered and 

concentrated to yield the product as a yellow oil (8.14 g, 62% yield). MS (apci) m/z = 162.0 

(M+H). 

[00495] Step B: Preparation of 2-methoxy-.'V-('mcthoxvmcthvl)-.'V-('('trimcthvlsilvl)mcthvl) 

ethanamine: A MeOH (2.45 mL) solution of formaldehyde (37% aqueous, 4.91 g, 60.6 mmol) was 

cooled to 0 °C, and treated with a dropwise addition of 2-methoxy-/V-((trimethylsilyl) 

methyl)ethanamine (8.14 g, 50.5 mmol). The biphasic mixture was stirred at 0 °C for 3 hours, then 

K2CO3 (6.97 g, 50.5 mmol) was added and the mixture was stirred at 0 °C for 1 hour. The yellow 

oil was decanted onto K2CO3 (2.00 g, 14.4 mmol), and the mixture was stirred at ambient 

temperature for 2 hours. After the yellow oil was decanted, the solid K2CO3 was washed with Et20 

(2x10 mL), and the Et20 washings were combined with the decanted yellow oil and concentrated 

on a rotary evaporator to yield the product as a yellow oil (9.92 g, 96% yield). 1H NMR (CDC13) 8 

4.00 (s, 2H), 3.37-3.43 (m, 2H), 3.29 (s, 3H), 3.19 (s, 3H), 2.77-2.82 (m, 2H), 2.18 (s, 2H), 0.00 (s, 

9H). 

Preparation D 

-N 

^•"NH2 £i 
(35.AR)-1 -(2-methoxvethv0-4-phenylpvrrolidin-3-amine dihydrochloride 

[00496] Step A: Preparation of (7?y3-cinnamovl-4-phenvloxazolidin-2-one: A THF (50 mL) 

solution of (i?)-4-phenyloxazolidin-2-one (5.90 g, 36.2 mmol) was cooled to -78 °C and treated 

with lithium bis(trimethylsilyl)amide (36.9 mL, 36.9 mmol, 1.0 M in THF) dropwise over 15 

minutes. After 15-minute stirring at -78 °C, a THF (10 mL) solution of cinnamoyl chloride (6.33 g, 

38.0 mmol) was then introduced. The mixture was stirred for 1 hour at -78 °C and 2 hours at 

ambient temperature before it was quenched with saturated NaHC03 (50 mL) and stirred for 1 

hour. The mixture was diluted with EtOAc (200 mL), washed with water and brine, dried over 

MgS04, filtered and concentrated to give the product as a pale yellow solid (10.6 g, 99.9% yield). 

MS (apci) m/z = 293.9 (M+H). 

[00497] Step B: Preparation of (i?)-3-((36'.4i?)-l-(2-methoxvethvn-4-phenvlpvrrolidine-3-

carbonv0-4-phenyloxazolidin-2-one: A toluene (500 mL) solution of (R)-3-cinnamoyl-4-

phenyloxazolidin-2-one (8.00 g, 27.3 mmol) and TFA (0.210 mL, 2.73 mmol) was first cooled to 5-

10 °C, followed by dropwise addition of a toluene (30 mL) solution of 2-mcthoxy-/Y-

(mcthoxymethyl)-;Y-((trirncthylsilyl)rncthyl)cthanaminc (Preparation C, 8.40 g, 40.9 mmol). The 
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resulting mixture was warmed up to ambient temperature and stirred for 3 hours, then washed with 

saturated NaHCCh and water, dried with MgSC>4, filtered and concentrated in vacuo. The crude 

material was purified by silica column chromatography, eluting with 16-20% EtOAc/hexanes, to 

afford the product (6.5 g, 60% yield). MS (apci) m/z = 395.2 (M+H). 

[00498] Step C: Preparation of (3 5. AR)-1 -(2-methoxyethvl)-4-phenylp yrrolidine-3 -

carboxylic acid: To a 1M aqueous solution of LiOH (41.2 mL, 41.2 mmol) at 0 °C was added H2O2 

(3.37 mL, 33.0 mmol, 30 wt%). The mixture was then added to solution of (i?)-3-((35,4i?)-l-(2-

methoxyethyl)-4-phenylpyrrolidine-3-carbonyl)-4-phenyloxazolidin-2-one (6.50 g, 16.5 mmol) in 

THF (100 mL) over 10 minutes at 0 °C. After 1 hour stirring, 2.0 M aqueous Na2S03 (33.0 mL, 

65.9 mmol) was introduced at 0 °C and the reaction mixture was warmed to ambient temperature. 

After stirring for 10 minutes, the mixture was washed with EtOAc (50 mL). The aqueous layer was 

acidified with 1 N HCI until pH 3-5, then treated with NaCl (10 g), then extracted with 10% 

iPrOH/DCM. The organic layer was dried with MgS04, filtered and concentrated to give the 

product (4.11 g, 100%) yield). MS (apci) m/z = 250.1 (M+H). 

[00499] Step D: Preparation of benzyl (35.4/?)-1 -(2-mcthoxvcthvl)-4-r>hcnylr>yrrolidin-3-

ylcarbamate: To a solution of (35,4i?)-l-(2-methoxyethyl)-4-phenylpyrrolidine-3-carboxylic acid 

(4.11 g, 16.5 mmol) in toluene (70 mL) was added TEA (5.74 mL, 41.2 mmol) followed by 

diphenyl phosphoryl azide (4.99 mL, 23.1 mmol). The mixture was stirred at ambient temperature 

for 1 hour and then heated to reflux for 1 hour. Benzyl alcohol (3.42 mL, 33.0 mmol) was then 

added and the reaction mixture was refluxed for 15 hours. The reaction mixture was treated with 

EtOAc, washed with water, dried over MgS04, filtered and concentrated in vacuo. The crude 

material was purified by silica column chromatography, eluting with 1% MeOH/DCM to afford the 

product (2.5 g, 43% yield). MS (apci) m/z = 355.2 (M+H). 

[00500] Step E: Preparation of (35.4i?)-1 -(2-mcthoxvcthvl)-4-r>hcnylpyrrolidin-3-amine 

dihydrochloride: Benzyl (35,4i?)-l-(2-methoxyethyl)-4-phenylpyrrolidin-3-ylcarbamate (0.257 g, 

0.725 mmol) and TFA (3.91 mL, 50.8 mmol) were heated at 60 °C for 17 hours. The reaction 

mixture was concentrated in vacuo, using toluene to azeotrope, then treated with 2 N HCI in Et20 

and concentrated again to give the title compound (0.21 g, 100%) yield) as an off-white solid. MS 

(apci) m/z = 221.2 (M+H). 

Preparation E 

NH2 p 

F 

(35.4/?)-4-(3.5-difluorophcnyl)-1 -(2-mcthoxvcthyl)pvrrolidin-3-aminc trifluoroacetate 
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[00501] Step A: Preparation of (i?.iT)-3-(3-(3.5-difluorophenvOacrvlovO-4-phenvloxazolidin-

2-one: To a solution of (£)-3-(3,5-difluorophenyl)acrylic acid (10.0 g, 54.3 mmol) in Et20 (150 

mL) at 0 °C was added DIEA (9.48 mL, 54.3 mmol) followed by pivaloyl chloride (6.69 mL, 54.3 

mmol). The mixture was stirred at 0 °C for 1 hour and cooled to - 78 °C. Meanwhile (R)-4-

phenyloxazolidin-2-one (8.86 g, 54.3 mmol) in THF (200 mL) was cooled to -78 °C and 

butyllithium (21.7 mL, 2.5 M, 54.3 mmol) was added slowly. The mixture was stirred for 20 

minutes at -78 °C and transferred by cannula to the solution of mixed anhydride. The combined 

mixture was stirred at -78 °C for 15 min, allowed to warm to 0 °C and stirred for an additional 30 

minutes. The reaction mixture was quenched with saturated NH4CI (25 mL), diluted with EtOAc 

(600 mL), washed with water, NaHCO^, and brine, dried over MgS04, and concentrated in vacuo. 

The crude material was purified by silica column chromatography, eluting with 10-20% Ethyl 

acetate/Hexanes to afford the product (11.0 g, 61.5% yield). 

[00502] Step B: Preparation of (36*.4i?)-4-(3.5 -difluorophenyl)-1 -(2-methoxvethvOpyrrolidin 

-3-amine trifluoroacetic acid salt: Prepared by the methods described in Preparation D, Steps B 

through E, replacing (R)-3-cinnamoyl-4-phenyloxazolidin-2-one with (R,E)-3-(3-(3,5-

difluorophenyl)acryloyl)-4-phenyloxazolidin-2-one to afford the title compound (1.70 g, 102% 

yield). MS (apci) m/z = 257.2 (M+H). 

Preparation F 

(35.4/?)-4-('3.4-difluorophcnvl)-1 -('2-mcthoxvcthvl )pyrrolidin-3-amine 

[00503] Prepared according to the method described in Preparation D, replacing cinnamoyl 

chloride with (E)-3-(3,4-difluorophenyl)acryloyl chloride. MS (apci) m/z = 257.1 (M+H). 

Preparation G 
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[00504] Step A: Preparation of tert-butyl (35.4/?)-! -('2-mcthoxvcthvl)-4-('3-('trifluoromcthvl)-

phenyQpvrrolidin-3-ylcarbamate: A solution of tert-butyl (3S,4/?)-4-(3-(trifluoromcthyl)phcnyl)-

pyrrolidin-3-ylcarbamate (100 mg, 0.303 mmol, commercially available), /V,/V-diethy 1 propan-2-

amine (0.145 mL, 0.908 mmol) and l-bromo-2-methoxyethane (0.0361 mL, 0.363 mmol) in DMF 

(1 mL) was stirred at ambient temperature for 2 hours, then heated to 60 °C for 4 hours, then cooled 

to ambient temperature overnight. After partitioning between EtOAc and saturated NaHCO^ (10 

mL each), the organic layer was washed with water and brine (2x10 mL each), dried over Na2S04, 

filtered and concentrated to yield the crude product as white solid (80 mg, 68% yield). LCMS 

(apci) m/z = 389.1 (M+H). 

[00505] Step B: Preparation of (3SAR)-1 -(2-methoxvethv0-4-(3-(trifluoromethv0phenv0-

pyrrolidin-3-amine dihydrochloride: A solution of tert-butyl (3iS,4i?)-1 -(2-methoxyethyl)-4-(3-

(trifluoromethyl)phenyl)pyrrolidin-3-ylcarbamate (80.0 mg, 0.206 mmol) in 5-6 N HCI in IPA 

(4.12 mL, 20.6 mmol) was stirred at ambient temperature for 1 hour, followed by concentrating in 

vacuo and triturating with Et20 to afford the product as beige solid (74 mg, 99.5% yield). LCMS 

(apci) m/z = 289.1 (M+H). 

Preparation H 

s 

[00506] Prepared according to the method of Preparation G, replacing tert-butyl (3S,4R)-4-

(3-(trifluoromethyl)phenyl)-pyrrolidin-3-ylcarbamate with tert-butyl (35*,4i?)-4-(3-fluorophenyl) 

pyrrolidin-3-ylcarbamate to afford the title compound. LCMS (apci) m/z = 239.1 (M+H). 

Preparation I 
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[00507] Prepared according to the method of Preparation G, replacing tert-butyl (35',4i?)-4-

(3-(trifluoromethyl)phenyl)-pyrrolidin-3-ylcarbamate with tert-butyl (3S,4R)-4-(2,4 di-fluoro-

phenyl)pyrrolidin-3-ylcarbamate to afford the title compound. LCMS (apci) m/z = 257.1 (M+H). 

Preparation J 

F 

(35.4/?)-4-('2.5-difluorophcnvl)-1 -(2-methoxvethvDpyrrolidin-3-amine dihydrochloride 

[00508] Prepared according to the method of Preparation G, replacing tert-butyl (3S,4R)-4-

(3-(trifluoromethyl)phenyl)-pyrrolidin-3-ylcarbamate with tert-butyl (3S,4R)-4-(2,5 di-fluoro-

phenyl)pyrrolidin-3-ylcarbamate to afford the title compound. LCMS (apci) m/z = 257.1 (M+H). 

Preparation K 

,F 

NH2 

(35.4/?)-4-('4-fluorophcnvl)-1 -(2-methoxvethyl)pvrrolidin-3-amine dihydrochloride 

[00509] Prepared according to the method described in Preparation D, replacing cinnamoyl 

chloride with (E)-3-(4-fluorophenyl)acryloyl chloride. MS (apci) m/z = 239.1 (M+H). 

Preparation LI 
,F 

''NH2 

(35.4/?)-4-('4-fluorophcnvl)-1 -(2-methoxvethv0pyrrolidin-3 -amine 

[00510] Step A: Preparation of (E)-l-fluoro-4-(2-nitrovinv0benzene: Acetic acid (2.0 L, 

35.5 mol) and ammonium acetate (310.5 g, 4.03 mol) were stirred at ambient temperature for 1 

hour, then nitromethane (611 mL, 11.3 mol) and 4-fluorobenzaldehyde (200 g, 1.61 mol) were 

added and the reaction mixture was heated to 90 °C for 3 hours. The reaction was allowed to cool 

to ambient temperature, then H2O (4 L) was added over 2 hours with mechanical stirring. The 

suspension was stirred 1 hour, then filtered and washed with 2:1 water/acetic acid (500 mL). The 

solids were dried in a vacuum oven (50 °C) to afford the title product as a pale yellow solid (238 g, 

1.42 mol, 88% yield). 'HNMR (CDC13) § 7.98 (1H), 7.55 (3H), 7.16 (2H). 
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[00511] Step B: Preparation of trans-3 -(4-fluorophenyQ-1 -(2-methoxyethv0-4-nitro-

pyrrolidine: To a suspension of (E)-l-fluoro-4-(2-nitrovinyl)benzene (201 g, 1.20 mol) in DCM 

(1.09 L) and TFA (9.3 mL, 120 mmol) was added dropwise over 30 minutes 2-methoxy-N-

(methoxymethyl)-N-((trimethylsilyl)methyl)ethanamine (Preparation C; 383 g, 1.86 mol) and the 

internal reaction temperature was maintained between 23-36 °C by cooling in an ice bath. The 

reaction mixture was poured into aqueous phosphate buffer solution (pH 7, 500 mL) and diluted 

with DCM (300 mL). The phases were separated and the aqueous phase was extracted with DCM 

(400 mL). The organic phases were combined, washed with brine (300 mL), dried (MgS04), 

filtered and concentrated under reduced pressure. The crude oil was purified by silica column 

chromatography eluting with 40% EtOAc/heptane to afford the title compound as a yellow oil (245 

g, 76%) yield). MS (apci) m/z = 269.1 (M+H). 

[00512] Step C: Preparation of fr-q/7s-4-(4-fluorophenv0-1 -(2-methoxvethv0pyrrolidin-3 -

amine: To a solution of trans-3-(4-fluorophenyl)-1 -(2-methoxyethyl)-4-nitropyrrolidine (289 g, 

1.08 mol) in EtOH (1 L) was added platinum(IV) oxide (24.5 g, 108 mmol) in a Parr vessel and 

installed into a Parr shaker. The vessel was evacuated and backfilled with nitrogen (3x), then 

evacuated and backfilled with hydrogen (60 psi). The vessel was recharged with hydrogen as 

needed until the reaction was complete. The reaction mixture was filtered through Celite® and 

rinsed with MeOH (50 mL), then concentrated under reduced pressure to afford the title compound 

as a yellow oil (243 g, 95% yield). MS (apci) m/z = 239.1 (M+H). 

[00513] StepD: Preparation of (3S.4RV4-(4-fluorophenv0-1 -(2-methoxvethv0pyrrolidin-3-

amine (2S.3S)-2.3-bis(4-methylbenzovloxy)succinate: To a solution of (3S,4R)-4-(4-

fluorophenyl)-l-(2-methoxyethyl)pyrrolidin-3-amine (120 g, 504 mmol) in THF (3.0 L) and H2O 

(333 mL) was added di-p-toluoyl-D-tartaric acid (195 g, 504 mmol). Stirred at ambient 

temperature for 1 hour, then placed in a freezer (-11 °C) for 18 hours. The mixture was stirred to 

give a slurry, filtered, and rinsed with Et20 (4 x 100 mL). The solid was dried in vacuum oven (40 

°C) for 4 hours, then recrystallized twice by the following procedure: the solid was dissolved in 

THF (1.06 mL) and H2O (118 mL) with heating to 45 °C, then allowing to cool to ambient 

temperature over 2 hours, then placed in a freezer (-11 °C) for 18 hours; the mixture was stirred to 

give a slurry, filtered, and rinsed with Et20 (4 x 100 mL). After two recrystallizations, the solid 

was dried in vacuum oven (40 °C) for 18 hours to afford the title compound as a white crystalline 

solid (96 g, 31%) yield). MS (apci) m/z = 239.2 (M+H). 

[00514] Step E: Preparation of (36'.4i?)-4-(4-fluorophenvn-l-(2-methoxvethv0pyrrolidin-3-

amine: (3 S,4R)-4-(4-fluorophenyl)-l-(2-methoxy ethyl)pyrrolidin-3-amine (2S,3S)-2,3-bis(4-

methylbenzoyloxy)succinate (20 g, 32.0 mmol) was dissolved in DCM (300 mL) and washed with 

1M NaOH (2 x 200 mL). The combined aqueous phases were extracted with DCM (200 mL). The 
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combined organic extracts were washed with brine (200 mL), dried (MgS04), filtered and 

concentrated, then dried under vacuum to afford the title compound as a yellow oil (6.17 g, 81%, 

>99% ee). MS (apci) m/z = 239.1 (M+H). 

[00515] The following pyrrolidine intermediates were made according to the method of 

Preparation LI, using the appropriate benzaldehyde in Step A and replacing EtOH and 

platinum(IV) oxide with MeOH and Raney nickel respectively in Step C. For preparation L3, the 

90%) THF/H20 in Step D was replaced with 85% Me0H/H20. 

Preparation 
# 

Structure Name Data 

L2 

NH2 F 

(3S,4R)-4-(3,5-difluorophenyl)-
1 -(2-methoxyethyl)pyrrolidin-
3-amine 

MS (apci) m/z 
= 257.1 (M+H) 

L3 (3 S,4R)-4-(3,4-difluorophenyl)-
1 -(2-methoxyethyl)pyrrolidin-
3-amine (2S,3S)-2,3-bis(4-
methylbenzoyloxy)succinate 

MS (apci) m/z 
= 257.1 (M+H) 

L4 trans-4-(3-chloro-4-fluoro-
phenyl)-1 -(2-methoxy ethyl) 
pyrrolidin-3 -amine 

MS (apci) m/z 
= 273.1 (M+H) 

L5 0
 

1 1 
I
 

z—
' s o \ trans-4-(4-chloro-3-fluoro-

phenyl)-1 -(2-methoxy ethyl) 
pyrrolidin-3 -amine 

MS (apci) m/z 
= 273.1 (M+H) 

L6 fra/iv-4-(3-chloro-5-fluoro-
phenyl)-1 -(2-methoxy ethyl) 
pyrrolidin-3 -amine 

MS (apci) m/z 
= 273.1 (M+H) 

L7 mmv-4-(3-chlorophcnyl)-1 -(2-
methoxyethyl)pyrrolidin-3 -
amine 

MS (apci) m/z 
= 255.1 (M+H) 

L8 

NH2 

fra/is-4-(2,4-difluorophcnyl)-1 -
(2-methoxy ethyl)pyrro lidin-3 -
amine 

MS (apci) m/z 
= 256.1 (M+H) 

L9 

NH2 F 

trans-4-(5-fluoropyridin-3^-yl)-
1 -(2-methoxyethyl)pyrrolidin-
3-amine 

MS (apci) m/z 
= 240.1 (M+H) 

L10 

NH2 

trans-4-(5-fluoropyridin-2-yl)-
1 -(2-methoxyethyl)pyrrolidin-
3-amine 

'HNMR 
consistent with 
expected 
product 
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Preparation 
# 

Structure Name Data 

LI 1 

NH2 

trans-4-(3-fluoropyridin-4-yl)-
1 -(2-methoxyethyl)pyrrolidin-
3-amine 

Not available 

L12 trans-4-(5-chloropyridin-3-yl)-
1 -(2-methoxyethyl)pyrrolidin-
3-amine 

MS (apci) m/z 
= 256.1 (M+H) 

L13 

NH2 

trans-1 -(2-methoxy ethyl)-4-( 1 -
methyl-1 H-pyrazol-4-yl) 
pyrrolidin-3 -amine 

'HNMR 
consistent with 
expected 
product 

L14 

NH2 

trans-1 -(2-methoxyethyl)-4-
(l,2,3-thiadiazol-4-
yl)pyrrolidin-3 -amine 

Not available 

Preparation L15 

NH2 

4-( trans-4-amino-1 -(2-methoxvethv0pyrrolidin-3 -vObenzonitrile 

[00516] Prepared according to the method described in Preparation LI, Steps A to C, 

replacing 4-fluorobenzaldehyde with 4-formylbenzonitrile in Step A and replacing EtOH and 

platinum(IV) oxide with MeOH, Zn (dust) and saturated NH4C1, respectively in Step C. MS (apci) 

m/z = 246.1 (M+H). 

Preparation L16 

3-(trans-4-amino-1 -('2-mcthoxvcthvl)r)vrrolidin-3-vl)bcnzonitrilc 

[00517] Prepared according to the method described in Preparation LI, Steps A to C, 

replacing 4-fluorobenzaldehyde with 3-formylbenzonitrile in Step A, and replacing EtOH and 

platinum(IV) oxide with MeOH, Zn (dust) and saturated NH4C1, respectively, in Step C. MS (apci) 

m/z = 246.2 (M+H). 
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Preparation M 

(3S.4RVl-(2-methoxvethylV4-(3 A5-trifluorophenvOpvrrolidin-3-amine dihydrochloride 

[00518] Prepared according to the method described in Preparation D, replacing cinnamoyl 

chloride with (E)-3-(3,4,5-trifluorophenyl)acryloyl chloride. 1H NMR (D20) 8 7.06-7.10 (m, 2H), 

4.13-4.20 (m, 1H), 3.92-3.99 (m, 2H), 3.71-3.74 (m, 1H), 3.57-3.63 (m, 3H), 3.41-3.49 (m, 3H), 

3.25 (s, 3H). 

Preparation N 

Trans-5 -(4-amino-1 -(2-methoxvethv0pyrrolidin-3 -vO-2-fluorobenzonitrile 

[00519] Step A: (E)-2-fluoro-5-(2-nitrovinvQbenzonitrile. To a solution of 2-fluoro-5-

formylbenzonitrile (3.84 g, 25.0 mmol) in 3:1 CH3NO2/CH3CN (25 mL) was added DMAP (0.305 

g, 2.50 mmol) and the mixture stirred at ambient temperature for 23 hours. The mixture was cooled 

on an ice bath and Ac20 (3.54 mL, 37.5 mmol) was added. The mixture was stirred for 5 minutes, 

allowed to reach ambient temperature and stirred for 1 hour. The mixture was concentrated to a 

yellow solid. The solid was suspended in iPrOH (70 mL) and stirred for 10 minutes. The 

suspension was collected via vacuum filtration, the cake washed with iPrOH and dried in vacuum 

to afford the title compound as a light tan powder (3.36 g, 70%). 1H NMR (CDC13) 8 7.96 (d, 1H), 

7.79-7.88 (m, 2H), 7.57 (d, 1H), 7.36 (t, 1H). 

[00520] Step B: 7>q/iy-2-fluoro-5 -(1 -(2-methoxvethv0-4-nitropyrrolidin-3 -vObenzonitrile: 

Using (E)-2-fluoro-5-(2-nitrovinyl)benzonitrile in Step B of the procedure describe in Preparation 

LI, the title compound was prepared as light gold syrup (1.56 g, 53%). MS (apci) m/z = 294.1 

(M+H). 

[00521] Step C: Trans-5-(4-amino-1 -(2-mcthoxvcthvl)pvrrolidin-3-yl)-2-fluorobcnzonitrilc: 

A solution of /ra/is-2-fluoro-5-( 1 -(2-mcthoxycthyl)-4-nitropyrrolidin-3-yl)bcnzonitrilc (450 mg, 

1.53 mmol) in MeOH (6.0 mL) was cooled to 0 °. Zn dust (1.00 mg, 15.3 mmol) and saturated 

aqueous NH4C1 (1.0 mL) were added sequentially and the mixture was stirred for 5 minutes. The 

mixture was allowed to reach ambient temperature and stirred until complete by LCMS analysis. 

The mixture was filtered through packed Celite® using MeOH for rinsing and elution and the 
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filtrate was concentrated to a colorless syrup. The syrup was treated with 1M K2CO3 (15 mL), 

mixed and extracted with CH2CI2 (3X). The combined CH2CI2 extracts were dried over Na2S04, 

filtered and concentrated to provide the title compound as a colorless syrup (412 mg, 100%). MS 

(apci) m/z = 264.1 (M+H). 

Preparation O "°\ 
\|—v CN 

F 

Trans-3 -(4-amino-1 -(2-mcthoxvcthvl)r>yrrolidin-3-yl)-5-fluorobcnzonitrilc 

[00522] Step A: 3-fluoro-5-formylbenzonitrile: A solution of 3-bromo-5-fluorobenzonitrile 

(5.00 g, 25.0 mmol) in dry THF (25 mL) was cooled to 0 °C and 2M iPrMgCl (15.0 mL, 30.0 

mmol) in THF was added dropwise over 5 minutes. The mixture was stirred at 0 °C for 15 minutes 

then at ambient temperature for 1 hour. The mixture was cooled to 0 °C and dry DMF (5.81 mL, 

75.0 mmol) was added. The mixture was stirred for 17 hours during which time the temperature 

reached ambient temperature after 2 hours. The mixture was added to ice water (150 mL) and Et20 

(100 mL). The biphasic mixture was stirred and treated with 6M HCI to aqueous pH=3. The 

organic layer was removed and the aqueous layer extracted with Et20 (2X). The combined Et20 

fractions were washed with saturated NaCl and dried over MgSCVactivated carbon. The dried 

solution was filtered through a SiC>2 plug eluting with Et20. The filtrate was concentrated to give 

the title compound as a yellow solid that was dried in vacuum (3.68 g, 99%). 'H NMR (CDCI3) § 

10.0 (s, 1H), 8.00 (s, 1H), 7.81-7.86 (m, 1H), 7.62-7.67 (m, 1H). 

[00523] Step B: Trans-3 -(4-amino-1 -(2-mcthoxvcthyl)r>yrrolidin-3-yl)-5-fluorobcnzonitrilc: 

The tile compound was prepared using 3-fluoro-5-formylbenzonitrile in the procedure described for 

the preparation of fr<ms-5-(4-amino-l -(2-mcthoxycthyl)pyrrolidin-3-yl)-2-fluorobcnzonitrilc 

(Preparation N). The compound was isolated as a colorless syrup (542 mg, 93%). MS (apci) m/z = 

264.1 (M+H). 

Preparation P 
-O. 

N-

NH2 

Trans-1 -(2-methoxvethvlV4-(4-chlorophenv0pyrrolidin-3-amine 
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[00524] Step A: Trans-'i-(4-chlorophenyQ-1 -(2-methoxvethv0-4-nitropyrrolidine: Using 

(E)-l-chloro-4-(2-nitrovinyl)benzene in Step B of the procedure describe in Preparation LI, the title 

compound was prepared as viscous colorless oil (5.10 g, 64%). MS (apci) m/z = 285.0 (M+H). 

[00525] Step B: Trans-1 -(2-methoxvethviy4-(4-chlorophenvQpvrrolidin-3-amine: To a 

suspension of 2800 Raney Nickel (50 wt% in H20, 0.873 g, 5.10 mmol) in MeOH (25 mL) was 

added fr<ms-3-(4-chlorophcnyl)-1 -(2-mcthoxycthyl)-4-nitropyrrolidinc (2.90 g, 10.2 mmol) in 

MeOH (25 mL). The mixture was flushed with H2 gas and stirred under a balloon atmosphere of 

H2 for 16 hours. The mixture was purged with N2 gas and filtered through packed Celite® using 

MeOH for rinsing and elution. The filtrate was concentrated to a cloudy oil. The oil was dissolved 

in CH2C12 and dried over Na2S04/activated carbon. The solution was filtered and concentrated to 

provide the title compound as a light gold oil that was dried in vacuum (2.46 g, 95%). MS (apci) 

m/z = 255.1 (M+H). 

[00526] Table 1 provides a list of commercially available pyrazole intermediates which were 

used in the synthesis of compounds described in the Examples. 

Table 1 

Pyrazole Vendor/Catalog# CAS# 
NH2 

Oakwood, 021512 126208-61-5 

NH2 

Array BioPharma, A1075-0 N/A 

Maybridge, GK03066 1192-21-8 

H2NV__/==\ 

%|'N 
J&W PharmaLab, 68-0257S N/A 

H2N 

CKX> \J/ N 
Ryan Scientific, EN300-14400 89399-92-8 

/NH2 

— 

Oakwood, 021516 N/A 
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Pyrazole Vendor/Catalog# CAS# 

Alfa Aesar, AAB20095-06 118430-73-2 

H2N^ Aldrich, 532223 3524-32-1 

NH2 

N ^-N 

Accela ChemBio Chem Co, 

SY003755 
876299-97-7 

H2N 

Chemlmpex, 18122 778611-16-8 

NH2 

Oakwood, 017105 175137-45-8 

(NH2 

Alfa Aesar, AAB20464-06 5356-71-8 

NH2 

Aldrich, 541001 1131-18-6 

NH2 

Alfa Aesar, AAAl5754-06 10199-50-5 

NH2 

TCI America, AO 174 826-85-7 

H2N 

Q-v^ 
F 1 

Oakwood, 023890 N/A 

H2N 

p-v^ J&W Pharmalab, 68-0035S 1187931-80-1 
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Pyrazole Vendor/Catalog# CAS# 

VWR, EN300-09508 N/A 

H2N 

-£Q ChemBridge, 4019184 885529-68-0 

NH2 

—4 
N 

ChemBridge, 4001950 N/A 

H2N 

Q;N>^ Chemlmpex, 19156 337533-96-7 

H2N 

Chemlmpex, 19155 898537-77-4 

NH2 

C^V_'N' —N 

ChemBridge, 4006072 N/A 

NH2 

Oakwood, 005982 5346-56-5 

H2N 

kf N F F 
Chemlmpex, 18771 182923-55-3 

H2N 

Maybridge, KM00278 118430-74-3 

rS /^NH2 

L^N'NX Maybridge, KM00835 118430-78-7 

H2NV^\ N=\ 

JJ-SJ ChemBridge, 4015288 N/A 

H2N 

N 

ChemBridge, 4015289 N/A 
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Pyrazole Vendor/Catalog# CAS# 

F~~^\==) MH2 
Matrix, 020274 N/A 

Me°'^O^^NH2 Matrix, 019183 N/A 

NH2 

CI~~~V/N'N^ 
Maybridge, KM 04038 126417-82-1 

NH2 

ryfV 
— /—N 

ChemBridge, 4001950 N/A 

V 
N 

Lancaster, AAAl7470-06 7152-40-1 

ChemBridge, 4010196 91642-97-6 

WLN/y\Et VWR, AAA13296-14 16078-71-0 

N/A = Not available 

Intermediate PI 

[00527] To a suspension of ethyl 3-hydrazinylbenzoate hydrochloride (500 mg, 2.31 mmol) 

in EtOH (20 mL) was added 4,4-dimethyl-3-oxopentanenitrile (318 mg, 2.54 mmol). The reaction 

mixture was heated to reflux for 18 hours, then cooled to ambient temperature and concentrated in 

vacuo. The crude product was purified by silica column chromatography, eluting with 0-5% 

MeOH/DCM to yield the product as a yellow oil (154 mg, 23% yield). MS (apci) m/z = 288.2 

(M+H). 
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[00528] The compounds in Table 2 were prepared by the method as described for 

Intermediate PI, substituting 4,4-dimethyl-3-oxopentanenitrile with the appropriate cyanoketone 

and ethyl 3-hydrazinylbenzoate hydrochloride with the appropriate hydrazine. 

Table 2 

Intermediate # Structure Data 

P2 CX r <r%-
N^/ 

MS (apci) m/z = 188.2 (M+H) 

P3 MS (apci) m/z = 218.1 (M+H) 

P4 MS (apci) m/z = 218.2 (M+H) 

P5 

NH2 

/TY-A 11 J N \ 
MS (apci) m/z = 188.2 (M+H) 

P6 MS (apci) m/z = 214.2 (M+H) 

P7 
\ NH2 

fV(VN. MS (apci) m/z = 188.2 (M+H) 

P8 
NH2 

N—'^NBoc 
MS (apci) m/z = 301.0 (M+H) 

P9 
H2N 

MS (apci) m/z = 218.1 (M+H) 

P10 
H2NV 

MS (apci) m/z = 175.2 (M+H) 

Pll 

H2NN 

rvN^/^0 MS (apci) m/z = 237.3 (M+H) 

P12 
NH2 

JIT^- -INK N 
MS (apci) m/z = 188.2 (M+H) 

P13 
^NH2 

TIT* \J/ N 
MS (apci) m/z = 188.2 (M+H) 

P14 
/ NH2 

lir* V-J^ N 
MS (apci) m/z = 188.2 (M+H) 

95 



WO 2012/158413 PCT/US2012/037003 

Intermediate # Structure Data 

P15 
-0 

Q~^ MS (apci) m/z = 204.2 (M+H) 

P16 
OMe /NH2 

lir* \Jf N 
MS (apci) m/z = 204.2 (M+H) 

P17 
CN 

H.N^ /==/ Xr-o MS (apci) m/z = 199.0 (M+H) 

P18 
H2NN^\ /=\ 

—C />—CN MS (apci) m/z = 199.1 (M+H) 

P19 
R /=\ /-/NH2 

OviNx 
MS (apci) m/z = 192.2 (M+H) 

P20 
F 

/=( /^/NH2 

MS (apci) m/z = 192.2 (M+H) 

P21 MS (apci) m/z = 232.2 (M+H) 

P22 

NH2 

N \ o MS (apci) m/z = 204.2 (M+H) 

P23 aj-o 
NH2 

MS (apci) m/z = 206.1 (M+H) 

Intermediate P101 
NH, 

2-( 1 -methyl-1 H-pvrazol-4-vl)-2A5.6-tctrahydrocyclopcnta-rclpyrazol-3-aminc 

[00529] Step A: Preparation of di-ferf-butyl 1 -(1 -methyl-1 //-pyrazol-4-yl(hydrazine-1.2-

dicarboxylate: To a solution of 4-bromo-l-methyl- 1/f-pyrazole (1.93 mL, 18.6 mmol) in ether 

(37.3 mL) cooled to -78 °C was added nBuLi (23.3 mL, 37.3 mmol). After stirring at -78 °C for 30 

minutes, a solution of di-t-butyl azodicarboxylate (4.29 g, 18.6 mmol) in Et20 (37.3 mL, 18.6 

mmol) was added dropwise. After 1 hour, the reaction mixture was warmed up to -20 °C and 

quenched with ice. After warming to ambient temperature, the mixture was filtered and rinsed with 

Et20. The resulting solid was taken up in a mixture of DCM and water, and the mixture was phase 
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separated. The organic layer was dried with MgSC>4, filtered and concentrated in vacuo to afford 

the first batch of product as a white solid (1.64 g, 28% yield). A second batch of product was 

recovered from the filtrate by silica column chromatography, eluting with 40-60% hexanes/EtOAc 

(0.51 g, 8.8%) yield). MS (apci) m/z = 313.0 (M+H). 

[00530] Step B: Preparation of 2-( 1 -methyl-1 //-pyrazol-4-yl)-2,4,5.6-tctrahydrocyclopcnta-

rclpvrazol-3-amine: To a solution of di-tert-butyl 1 -(1 -methyl-1 //-pyrazol-4-yl)hydrazinc-1,2-

dicarboxylate (103 mg, 0.330 mmol) in EtOH (1.65 mL, 0.330 mmol) was added concentrated HCI 

(137 uL, 1.65 mmol). The mixture was stirred at ambient temperature for 5 minutes, then cooled in 

an ice bath followed by addition of 2-oxocyclopentanecarbonitrile (36.0 mg, 0.330 mmol). After 

stirring for 5 minutes, the reaction mixture was warmed to ambient temperature overnight. The 

reaction mixture was concentrated and partitioned in water and DCM. After phase-separation, the 

aqueous layer was basified (pH 10) and then extracted with DCM (3 x 10 mL). The combined 

organic extracts were dried with MgS04, filtered and concentrated in vacuo. The crude material 

was purified by reverse-phase column chromatography, eluting with 0-100% acetonitrile/water to 

afford the product as a yellow solid (4.5 mg, 6.7% yield). MS (apci) m/z = 204.1 (M+H). 

Intermediate P102 

3-fc/t-butyl-1 -(tetrahvdro-2H-pyran-4-vO-1 //-pyrazol-5-amine 

[00531] Step A: Preparation of ('tctrahvdro-2//-r>yran-4-vl(hydrazine hydrochloride: A 

suspension of dihydro-2/7-pyran-4(3/7)-one (2.00 g, 20.0 mmol) and tert-butyl 

hydrazinecarboxylate (2.64 g, 20.0 mmol) in hexanes (20.0 mL) was refluxed for 2 hours. After 

cooling, BH3-THF complex (20.0 mL, 20.0 mmol) was added and the reaction mixture was stirred 

for 1 hour. The mixture was then treated with 4 N HCI in dioxane (20.0 mL, 79.9 mmol), followed 

by 3 drops of water. After stirring at ambient temperature for 1 hour, the reaction mixture was 

filtered and rinsed with EtOAc to afford the product as a solid (2.39 g, 78.4% yield). MS (apci) m/z 

= 117.0 (M+H). 

[00532] Step B: Preparation of 3-ferf-butyl-1 -(tetrahvdro-2H-pvran-4-vO-l//-pyrazol-5-

amine: Prepared by the method as described in for the preparation of Intermediate PI, substituting 

(tctrahydro-2//-pyran-4-yl)hydrazinc dihydrochloride for ethyl 3-hydrazinylbenzoate hydrochloride 

to yield the product as a yellow oil (0.472 g, 99.9% yield). MS (apci) m/z = 224.1 (M+H). 
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Intermediate P103 

2-(pvridin-2-viy2A5.6-tetrahvdrocvclopentarc1pyrazol-3-amine 

[00533] Step A: Preparation of 2-(2-(pvridin-2-v0hvdrazono)cvclopentane-carbonitrile: A 

solution of 2-hydrazinylpyridine (0.200 g, 1.83 mmol) and 2-oxocyclopentanecarbonitrile (0.200 g, 

1.83 mmol) in MeOH (9.16 mL) was treated with concentrated HCI (0.764 mL, 9.16 mmol) and 

refluxed for 16 hours. The reaction mixture was concentrated in vacuo, and then partitioned in 

water and DCM. After phase-separation, the aqueous layer was washed with DCM, basified 

(saturated NaHCO^. pH 10), and extracted with DCM. The combined organic layers were dried 

with MgS04, filtered and concentrated. The crude material was purified by silica column 

chromatography, eluting with 100% EtOAc to afford the product (0.289 g, 78.6% yield). MS (apci) 

m/z = 201.2 (M+H). 

[00534] Step B: Preparation of 2-('r>yridin-2-vl)-2A5.6-tctrahvdrocyclor>cntarc1r>yrazol-3-

amine: A solution of 2-(2-(pyridin-2-yl)hydrazono)cyclopentanecarbonitrile (0.243 g, 1.21 mmol) 

in EtOH (6.06 mL, 1.21 mmol) was treated with 6 M HCI (0.202 mL, 1.21 mmol) and refluxed for 

3 days. After removal of the solvent, the crude residue was diluted in water, basified (saturated 

NaHCO}. pH 10) and extracted with DCM. The combined organic layers were dried with MgS04, 

filtered and concentrated. The crude material was purified by silica column chromatography, 

eluting with 50% EtOAc/hexanes to afford the product (0.198 g, 81.6% yield). MS (apci) m/z = 

201.2 (M+H). 

hydrazinylpyridine for 2-hydrazinyl pyridine to afford the title product. MS (apci) m/z = 201.1 

Intermediate PI04 
NH2 

2-('pvridin-3-yl)-2A5.6-tctrahvdrocyclopcntarc1pyrazol-3-aminc 

[00535] Prepared by the method described above for Intermediate P103, substituting 3-

(M+H). 

Intermediate P105 

6.6-dimethvl-2-phenvl-2.4.5.6-tetrahvdrocvclopentarc1pyrazol-3-amine 
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[00536] Step A: Preparation of 5-chloro-2,2-dimethylpcntancnitrilc: Isobutyronitrile (1.38 g, 

20.0 mmol) and l-bromo-3-chloropropane (3.46 g, 22.0 mmol) were sequentially added to a 1 M 

solution of lithium bis(trimethylsilyl)amide (20.0 mL, 20.0 mmol) while stirring. After stirring at 

70 °C for 16 hours, the reaction mixture was quenched with water then extracted with DCM. The 

combined organic layers were dried with MgSC>4, filtered and concentrated in vacuo to afford 5-

chloro-2,2-dimethylpentanenitrile (2.91 g, 100% yield). 1H NMR (CDCI3) § 3.57-3.61 (m, 2H), 

1.94-2.02 (m, 2H), 1.67-1.72 (m, 2H), 1.37 (s, 6H). 

[00537] Step B: Preparation of 2,2-dimcthylhcxancdinitrilc: A suspension of 5-chloro-2,2-

dimethylpentanenitrile (2.91 g, 20.0 mmol) and NaCN (1.57 g, 32.0 mmol) in DMF (20.0 mL) and 

water (1 mL) was heated at 100 °C for 16 hours. After cooling, the reaction mixture was diluted 

with water and refluxed for 30 minutes, then cooled, poured into water and stirred for 3 hours. The 

solution was then extracted with Et20. The combined Et20 extracts were washed with H20, dried 

with MgSC>4, filtered and concentrated in vacuo to afford the product (2.20 g, 80.7% yield). 'H 

NMR (CDCI3) § 2.42-2.47 (m, 2H), 1.83-1.92 (m, 2H), 1.67-1.72 (m, 2H), 1.39 (s, 6H). 

[00538] Step C: Preparation of 3.3-dimcthyl-2-oxocyclopcntanccarbonitrilc: A suspension of 

KOtBu (0.511 g, 4.55 mmol) in toluene (18.4 mL) was treated a toluene (2.0 mL) solution of 2,2-

dimethylhexanedinitrile (1.00 g, 7.34 mmol) and heated at 80 °C for 2 hours. The reaction mixture 

was then cooled to ambient temperature and quenched with water. The mixture was separated and 

the organic layer was stirred in 2 N HCI (20 mL) for 16 hours. The mixture was separated and the 

organic layer dried with MgSC>4, filtered and concentrated in vacuo to a yellow-white solid. The 

crude solid was purified by silica column chromatography, eluting with 10-40%) EtOAc/hexanes, to 

afford the product (0.250 g, 24.8%> yield). *H NMR (CDC13) 8 3.20-3.26 (m, 1H), 2.38-2.47 (m, 

1H), 2.14-2.25 (m, 1H), 1.97-2.05 (m, 1H), 1.74-1.83 (m, 1H), 1.14 (s, 6H). 

[00539] Step D: Preparation of 6.6-dimethvl-2-phenyl-2A5.6-tetrahvdrocvclopentarcl 

pyrazol-3-amine: Prepared by the method as described for Intermediate PI, substituting 

phenylhydrazine for ethyl 3-hydrazinylbenzoate hydrochloride and 3,3-dimethyl-2-

oxocyclopentanecarbonitrile for 4,4-dimethyl-3-oxopentanenitrile to afford the product (0.192 g, 

46.2%o yield) as a yellow solid. MS (apci) m/z = 228.2 (M+H). 

Intermediate P106 
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[00540] Step A: Preparation of 2,2-dimcthylhcptancdinitrilc: Prepared by the method as 

described for Intermediate PI05, Steps A and B, substituting l-bromo-4-chlorobutane for 1-bromo-

3-chloropropane to yield the product (2.21 g, 73.7% yield). 1H NMR (CDCI3) § 2.37-2.42 (m, 2H), 

1.53-1.77 (m, 6H), 1.36 (s, 6H). 

[00541] Step B: Preparation of 3.3-dimcthyl-2-oxocyclohcxanccarbonitrilc: A suspension of 

KOtBu (0.463 g, 4.13 mmol) in toluene (16.6 mL) was treated with a solution of 2,2-

dimethylheptanedinitrile (1.00 g, 6.66 mmol) in toluene (2.0 mL) and heated at 80 °C for 48 hours. 

After cooling to ambient temperature, the reaction mixture was quenched with water and phase-

separated, and the organic layer was stirred with 2 N HCI (20 mL) for 16 hours. After phase-

separation, the organic layer was dried with MgSC>4, filtered and concentrated in vacuo. The crude 

material was purified by silica column chromatography, eluting with 10-20% EtOAc/hexanes to 

afford the product (0.374 g, 37.2% yield). JH NMR (CDC13) § 3.72-3.78 (m, 1H), 2.42-2.50 (m. 

1H), 1.78-2.04 (m, 4H), 1.60-1.70 (m, 1H), 1.21 (s, 3H), 1.16 (s, 3H). 

[00542] Step C: Preparation of 7.7-dimcthvl-2-r>hcnyl-4,5.6.7-tctrahvdro-2//-indazol-3-

amine: Prepared by the method as described for Intermediate PI, substituting phenylhydrazine for 

ethyl 3-hydrazinylbenzoate hydrochloride and 3,3-dimethyl-2-oxocyclohexanecarbonitrile for 4,4-

dimethyl-3-oxopentanenitrile to yield the product as an off-white solid (0.490 g, 54.2%> yield, 66%> 

purity). MS (apci) m/z = 242.2 (M+H). 

Intermediate P107 

at 
3 -isopropyl-4-methyl-1 -phenyl-1 H-pyrazol-5 -amine 

[00543] Step A: Preparation of 2,4-dimcthyl-3-oxopcntancnitrilc: To a solution of 

propiononitrile (518 mg, 9.40 mmol) in THF (50 mL, 7.83 mmol) at -78 °C under N2 was slowly 

added lithium bis(trimethylsilyl)amide (1M in THF) (7.83 mL, 7.83 mmol). After 30 minutes, 

methyl isobutyrate (0.898 mL, 7.83 mmol) was added dropwise, and the reaction mixture was 

warmed to 0 °C. A yellow precipitate formed, the reaction mixture was stirred for 1 hour, then 

diluted with H20 (50 mL) to dissolve the solids. The mixture was extracted with Et20 (25 mL), 

and the basic aqueous phase was acidified with 2M HCI (5 mL) and extracted with Et20 (2 x 50 

mL). The combined organic phases were washed with brine (50 mL), dried with MgSC>4, filtered, 

and concentrated to afford the product (421 mg, 42.9%> yield) 

[00544] Step B: Preparation of 3 -isopropyl-4-methyl-1 -phenyl-1 H-pyrazol-5 -amine: 

Prepared by the method as described for Intermediate PI, substituting phenyl hydrazine for ethyl 3-
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hydrazinylbenzoate hydrochloride and 4,4-dimethyl-3-oxopentanenitrile with 2,4-dimethyl-3-

oxopentanenitrile to yield the product as a yellow syrup (0.587 g, 81.1% yield). MS (apci) m/z = 

216.2 (M+H). 

Intermediate PI08 

ox, 
N"V 

2-phcnyl-4,6-dihvdro-2H-furor3.4-c1pyrazol-3-aminc 

[00545] Step A: Preparation of 4-oxotetrahydrofuran-3-carbonitrile: To a suspension of 

KOtBu (996.6 mg, 8.881 mmol) in THF (640.4 mg, 8.881 mmol) cooled to 0 °C was added 

dropwise methyl 2-hydroxyacetate (675.7 uL, 8.881 mmol) and stirred for 10 minutes. The 

acrylonitrile (589.1 uL, 8.881 mmol) was then added and the reaction stirred at ambient 

temperature. After 3 hours, the reaction was diluted with H2O (50 mL), then extracted with Et20 

(25 mL) to remove any starting ester. The basic aqueous phase was acidified with 2M HCI (5 mL), 

then extracted with Et20 (2 x 50 mL). The combined organic phases were dried with MgSC>4, 

filtered, and concentrated to afford a light brown oil (446 mg, 45.2% yield). 1H NMR (CDCI3) 8 

4.63 (t, 1H), 4.24 (t, 1H), 4.14 (d, 1H), 4.02 (d, 1H), 3.57 (t, 1H). 

[00546] Step B: Preparation of 2-phcnyl-4,6-dihvdro-2H-furor3.4-c1pyrazol-3-aminc: 

Prepared by the method as described for Intermediate PI, substituting phenyl hydrazine for ethyl 3-

hydrazinylbenzoate hydrochloride and 4,4-dimethyl-3-oxopentanenitrile with 4-

oxotetrahydrofuran-3-carbonitrile to yield the product as a reddish-brown syrup (182 mg, 22.5% 

yield). MS (apci) m/z = 202.1 (M+H). 

Intermediate P109 
NH, 

3-(methoxymethyl)-1 -phenyl-1 //-pyrazol-5-amine 

[00547] Step A: Preparation of 4-methoxy-3-oxobutanenitrile: To a solution of methyl 2-

methoxyacetate (0.4753 mL, 4.803 mmol) in THF (20 mL, 4.803 mmol) at -78 °C under N2 was 

added acetonitrile (0.3033 mL, 5.763 mmol), followed by lithium bis(trimethylsilyl)amide (1M in 

THF) (4.803 mL, 4.803 mmol). After stirring 1 hour, the reaction mixture was warmed to 0 °C and 

stirred for 1 hour. The reaction mixture was then diluted with H2O (25 mL), washed with Et20 

(25mL), then neutralized with 2 M HCI (1.5 mL). This was extracted with Et20 (2 x 25 mL) and 

the combined organic phases were washed with brine (25 mL), dried with MgSC>4, filtered, and 
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concentrated to afford the product (169 mg, 31.1% yield). 1H NMR (CDCI3) 8 4.09 (s, 2H), 3.66 (s, 

2H), 3.46 (s, 3H) 

[00548] Step B: Preparation of 3-(methoxymethvO-l-phenyl-1 H-pyrazol-5-amine: Prepared 

by the method as described for Intermediate PI, substituting phenyl hydrazine for ethyl 3-

hydrazinylbenzoate hydrochloride and 4,4-dimethyl-3-oxopentanenitrile with 4-methoxy-3-

oxobutanenitrile to yield the product as a pale yellow residue (6.0 mg, 2.0% yield). MS (apci) m/z 

= 204.0 (M+H). 

Intermediate PI 10 

3 -(methoxymethvO-4-methyl-1 -phenyl- l/f-pyrazol-5 -amine 

[00549] Prepared according to the method as described for Intermediate PI09, replacing 

acetonitrile with propionitrile to afford the product as an orange residue. MS (apci) m/z = 218.0 

(M+H). 

Intermediate Pill 

OX 
2-(5-amino-1 -phenyl-1 //-pyrazol-3-yl )-2-mcthylpropan-1 -ol 

[00550] Step A: Preparation of methyl 3-(tert-butvldimethvlsilvloxv)-2.2-dimethyl-

propanoate: Methyl 3-hydroxy-2,2-dimethylpropanoate (1.000 g, 7.567 mmol), TBDMS-Cl (1.140 

g, 7.567 mmol) and imidazole (0.5666 g, 8.323 mmol) were dissolved in DMF (5 mL, 7.567 mmol) 

and stirred at ambient temperature overnight. The reaction mixture was diluted with H2O (25 mL) 

and extracted with EtOAc (2 x 25mL). The combined organic phases were washed with brine (25 

mL), dried with MgS04, filtered and concentrated to afford the product (1.92 g, 103%) yield). 'H 

NMR (CDCI3) 8 3.66 (s, 3H), 3.57 (s, 2H), 1.15 (s, 6H), 0.87 (s, 9H), 0.02 (s, 6H). 

[00551] Step B: Preparation of 5-(tert-butvldimethvlsilvloxv)-4.4-dimethyl-3-

oxopentanenitrile: Prepared according to the method described for Intermediate PI09, replacing 

methyl 2-methoxyacetate with methyl 3-(tert-butyldimethylsilyloxy)-2,2-dimethylpropanoate to 

afford the product as a pale yellow residue. *H NMR (CDCI3) 8 3.70 (s, 2H), 3.55 (s, 2H), 1.15 (s, 

6H), 0.89 (s, 9H), 0.06 (s, 6H). 

[00552] Step C: Preparation of 2-(5-amino-1 -phenyl-1 //-pyrazol-3-yl)-2-mcthylpropan-1 -ol: 

Prepared by the method as described for Intermediate PI, substituting phenyl hydrazine for ethyl 3-
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hydrazinylbenzoate hydrochloride and 4,4-dimethyl-3-oxopentanenitrile with methyl 3-(tert-

butyldimethylsilyloxy)-2,2-dimethylpropanoate to yield the product as yellow syrup (74 mg, 66% 

yield). MS (apci) m/z = 232.2 (M+H). 

Intermediate PI 12 

2-(5-amino-4-methyl-1 -phenyl-1 //-pyrazol-3-yl )-2-mcthylpropan-1 -ol 

[00553] Prepared according to the method described for Intermediate Pill, replacing 

acetonitrile with propionitrile to afford the product as a yellow residue. MS (apci) m/z = 246.2 

(M+H). 

Intermediate PI 13 

3-(3-methoxypropvO-4-methvl-1 -phenyl-1 //-r>yrazol-5-amine 

[00554] Prepared according to the method described for Intermediate PI09, replacing methyl 

2-methoxyacetate with methyl 4-methoxybutanoate and replacing acetonitrile with propionitrile in 

Step A to afford the product as an orange-brown syrup. MS (apci) m/z = 246.1 (M+H). 

Intermediate PI 14 
H2N 

1.1 '-dimethyl-1H, 1 '//-3.4'-bipyrazol-5-amine 

[00555] Step A: Preparation of 3-0 -methyl-1 //-pyrazol-4-yl )-3-oxopropanenitrile: A 

solution of ethyl 1-methyl-l/f-pyrazole-4-carboxylate (500 mg, 3.24 mmol), toluene (7.50 mL, 70.4 

mmol), and acetonitrile (346 uL, 6.49 mmol) was treated in one portion with KOtBu (1092 mg, 

9.73 mmol) to give a hazy solution. The reaction was allowed to stir at ambient temperature for 

one hour, and was determined to be complete by HPLC analysis. The mixture was treated with 

water (7.5 mL) and stirred for 1 minute, then acidified with 3M HCI (3027 uL, 9.08 mmol) to pH 

5.5-6. The aqueous layer was extracted with ethyl acetate (3x5 mL) and the combined organic 

extracts were concentrated in vacuo to give a yellow viscous oil, which completely solidified upon 

placing under high vacuum to afford the product (102 mg, 21.1% yield). 1H NMR (CDCI3) § 8.02 

(s, 1H), 7.94 (s, 1H), 3.98 (s, 3H), 3.82 (s, 2H) 
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[00556] Step B: Preparation of 1.1 '-dimethyl-1 //. 1 '//-3.4'-bipyrazol-5-amine: Prepared by the 

method as described for Intermediate PI, substituting methyl hydrazine for ethyl 3-

hydrazinylbenzoate hydrochloride and replacing 4,4-dimethyl-3-oxopentanenitrile with 3-(l-

mcthyl-1 //-pyrazol-4-yl)-3-oxopropancnitrilc to yield the product as an ivory white solid (45 mg, 

44.6% yield). MS (apci) m/z = 178.1 (M+H). 

Intermediate PI 15 

4-chloro-1.3-diphenyl-1 //-pyrazol-5-amine 

[00557] To a solution of 1,3-diphenyl-l/f-pyrazol-5-amine (Table 1; 0.100 g, 0.425 mmol) in 

acetonitrile (2 mL) was added A'-chlorosuccinimidc (0.0568 g, 0.425 mmol). The pale yellow 

solution was stirred at ambient temperature for 3 hours, then concentrated in vacuo and purified by 

silica column chromatography eluting with 20% EtOAc/Hexanes to afford the product as a light 

brown oil (0.10 g, 87% yield). MS (apci) m/z = 270.0 (M+H). 

Intermediate PI 16 

4-bromo-1.3 -diphenyl- l/f-pyrazol-5 -amine 

[00558] Prepared according to the procedure described for Intermediate PI 15, substituting N-

chloro succinimide with /Y-bromo-succinimidc. MS (apci) m/z = 313.9 (M+H). 

Intermediate PI 17 

4-chloro-3 -methyl-1 -phenyl-1 /f-pyrazol-5 -amine 

[00559] Prepared according to the procedure described for Intermediate PI 15, substituting 

1,3-diphenyl-l/f-pyrazol-5-amine with 3-methyl-l-phenyl-lH-pyrazol-5-amine. MS (apci) m/z = 

207.9 (M+H). 
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Intermediate PI 18 

Brv ^NH2 

N t5 
4-bromo-3-methyl-1 -phenyl-1 //-r>yrazol-5-aminc 

[00560] Prepared according to the procedure described for Intermediate PI 17, substituting N-

chloro succinimide with /Y-bromo-succ in imidc. MS (apci) m/z = 251.9 (M+H). 

Intermediate PI 19 

4-chloro-1 -methyl-3 -phenyl-1 /f-pyrazol-5 -amine 

[00561] Prepared according to the procedure described for Intermediate PI 15, substituting 

1,3-diphcnyl-1 //-pyrazol-5-aminc with l-methyl-3-phenyl-lH-pyrazol-5-amine (Table 1). MS 

(apci) m/z = 208.0 (M+H). 

Intermediate P120 

4-bromo-1 -methyl-3-phenyl-1 //-pyrazol-5-amine 

[00562] Prepared according to the procedure described for Intermediate PI 19, substituting N-

chloro succinimide with /Y-bromo-succinimidc. MS (apci) m/z = 251.9 (M+H). 

Intermediate P121 

NH2 

1 -methyl-3-(4-(methvlthio)phenvQ-1 //-pyrazol-5-amine 

[00563] Step A: Preparation of 3-(4-('mcthvlthio (phenyl )-3-oxopropancnitrile: To a 

suspension of NaH (60% in mineral oil) (154 mg, 3.84 mmol) in dioxane (25.0 mL, 2.74 mmol) 

was added acetonitrile (0.217 mL, 4.12 mmol). The reaction mixture was stirred at ambient 

temperature for 30 minutes, then treated with methyl 4-(methylthio)benzoate (500 mg, 2.74 mmol) 

and heated to reflux for 15 hours. The suspension was cooled, then diluted with water (25 mL) and 

washed with Et20 (25 mL). The aqueous layer was neutralized with 2M HCI (1.8 mL) and 

extracted with Et20 (2 x 25 mL). The combined organic phases were washed with brine (25 mL), 

dried with MgSC>4, filtered and concentrated in vacuo. The resultant residue was purified by silica 
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column chromatography eluting with 0-5% MeOH/DCM to afford the product (317 mg, 60.4% 

yield). NMR (CDC13) 8 7.82 (d, 2H), 7.30 (d, 2H), 4.02 (s, 2H), 2.54 (s, 3H). 

[00564] Step B: Preparation of 1 -methyl-3-(4-(methylthio)phenv0-1 //-r>yrazol-5-amine: 

Prepared by the method as described in Intermediate PI, substituting methylhydrazine for ethyl 3-

hydrazinylbenzoate hydrochloride and substituting 3-(4-(methylthio)phenyl)-3-oxopropanenitrile 

for 4,4-dimethyl-3-oxopentanenitrile to yield the product as a yellow solid (0.307 g, 96.7% yield). 

MS (apci) m/z = 220.0 (M+H). 

Intermediate P122 

NH2 

N^/ 

2-('5-amino-1 -phenyl-1 //-pvrazol-3-yl)-2-mcthylpropancnitrilc 

[00565] Prepared according to the procedure for Intermediate P121, substituting methyl 4-

(methylthio)benzoate with ethyl 2-cyano-2-methylpropanoate in Step A and phenyl hydrazine 

hydrochloride for methyl hydrazine in Step B. MS (apci) m/z = 227.1 (M+H). 

Intermediate P123 

3-(4-(2-methoxvethoxy)phenv0-1 -methyl-1 //-pyrazol-5-amine 

[00566] Step A: Preparation of 3-(4-(benzyloxv)phenvO-3-oxopropanenitrile: Prepared 

according to the procedure described for Intermediate P121, substituting methyl 4-

(methylthio)benzoate with methyl 4-(benzyloxy)benzoate in Step A. 1H NMR (CDCI3) 8 7.90 (d, 

2H), 7.42 (m, 4H), 7.37 (m, 1H), 7.05 (d, 2H), 5.16 (s, 2H), 4.00 (s, 2H). 

[00567] Step B: Preparation of 3-(4-(benzyloxv)phenv0-1 -methyl-1 //-nvrazol-5-amine: 

Prepared by the method as described for Intermediate PI, substituting methylhydrazine for ethyl 3-

hydrazinylbenzoate hydrochloride and 3-(4-(benzyloxy)phenyl)-3-oxopropanenitrile for 4,4-

dimethyl-3-oxopentanenitrile to yield the product as a yellow solid. MS (apci) m/z = 280.1 (M+H). 

[00568] Step C: Preparation of 4-(5-amino-1 -methyl-1 //-r>yrazol-3-yl)r>henol: To a solution 

of 3-(4-(benzyloxy)phenyl)-l-methyl-1 H-pyrazol-5-amine (47 mg, 0.17 mmol) in EtOH (5.0 mL) 

was added 5% Pd/C (9.0 mg, 0.0084 mmol) and stirred under a H2 balloon for 17 hours. The 
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reaction mixture was filtered through Celite®, rinsed with EtOH and concentrated in vacuo to 

afford the product (28 mg, 88% yield). MS (apci) m/z = 190.1 (M+H). 

[00569] Step D: Preparation of 3-(4-('2-mcthoxvcthoxv)r)hcnvl)-1 -methyl-1 //-nvrazol-5-

amine: To a solution of 4-(5-amino-1-methyl-lH-pyrazol-3-yl)phenol (14 mg, 0.074 mmol) in 

DMSO (0.50 mL, 7.0 mmol) was added CS2CO3 (48 mg, 0.15 mmol) and l-bromo-2-

methoxyethane (9.7 (iL, 0.10 mmol). The reaction mixture was stirred for 16 hours, then diluted 

with water (10 mL) and extracted with DCM (3 x 10 mL). The combined organic extracts were 

washed with brine (10 mL), dried with MgS04, filtered and concentrated to afford the crude 

product (22 mg, 120% yield). The crude product was used without purification in subsequent steps. 

MS (apci) m/z = 248.0 (M+H). 

Intermediate P124 

[00570] Prepared according to the procedure described for Intermediate PI 14, substituting 

methylhydrazine with phenylhydrazine in Step B. MS (apci) m/z = 240.0 (M+H). 

Intermediate P125 

4-methoxy-3 -methyl-1 -phenyl- l/f-pyrazol-5 -amine 

[00571] Prepared according to the procedure for Intermediate P121, substituting methyl 4-

(methylthio)benzoate with ethyl acetate and substituting acetonitrile with 2-methoxyacetonitrile in 

Step A and phenyl hydrazine hydrochloride for methyl hydrazine in Step B. MS (apci) m/z = 204.0 

(M+H). 

Intermediate P126 

^—OH 

(5-amino-4-methyl-1 -phenyl-1 //-pyrazol-3-yl (methanol 

[00572] Prepared according to the procedure for Intermediate PI 12, substituting methyl 3-

hydroxy-2,2-dimethylpropanoate with ethyl 2-hydroxyacetate in Step A. MS (apci) m/z = 204.1 

(M+H). 
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Intermediate P127 

OH 

2-(5-amino-4-methyl-1 -phenyl-1 //-r>yrazol-3-y Methanol 

[00573] Prepared according to the procedure for Intermediate PI 12, substituting methyl 3-

hydroxy-2,2-dimethylpropanoate with methyl 3-hydroxypropanoate in Step A. MS (apci) m/z = 

218.0 (M+H). 

Intermediate P128 

o— 
3-(2-methoxvethv0-4-methyl-1 -phenyl-1 //-pyrazol-5-amine 

[00574] Step A: Preparation of 5-methoxv-2-methyl-3-oxopentanenitrile: To a suspension of 

NaNH2 (50 wt% suspension in toluene) (330 mg, 4.23 mmol) in THF (25 mL, 4.23 mmol) under N2 

at -78 °C was added propiononitrile (0.448 mL, 6.35 mmol), and the reaction mixture was stirred 

for 30 minutes. Methyl 3-methoxypropanoate (0.495 mL, 4.23 mmol) was added and the reaction 

mixture was stirred at -78 °C for 1 hour, then at 0 °C for 2.5 hours. The reaction mixture was 

diluted with H20 (25 mL) and washed with Et20 (25 mL). The basic aqueous phase was 

neutralized with 2M HCI (1.6 mL), then extracted with Et20 (3 x 25 mL). The combined organic 

phases were washed with brine (25 mL), dried with MgS04, filtered, and concentrated to afford the 

crude product as a pale greenish oil (171 mg). The crude mixture was taken directly to the next 

step. 

[00575] Step B: Preparation of 3 -(2-methoxyethvl)-4-methyl-1 -phenyl- l/f-pyrazol-5 -amine: 

Prepared by the method as described for Intermediate PI, substituting 5-methoxy-2-methyl-3-

oxopentanenitrile for 4,4-dimethyl-3-oxopentanenitrile and substituting phenylhydrazine 

hydrochloride for ethyl 3-hydrazinylbenzoate hydrochloride to yield the product as a yellow solid 

(56 mg, 20% yield). MS (apci) m/z = 232.0 (M+H). 

Intermediate P129 

Phenyl ('5-oxido-2-phcnvl-4,6-dihvdro-2//-thicnor3.4-c1pyrazol-3-yl)carbamatc 
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[00576] A THF (4 mL) solution of phenyl 2-phcnyl-4,6-dihydro-2/7-thicno[3,4-c]pyrazol-3-

ylcarbamate (Intermediate P130, Step B; 50 mg, 0.15 mmol) was cooled to -50 °C with an external 

dry-ice/MeCN bath and treated with a THF (2 mL) solution of 3-chlorobenzoperoxoic acid (33 mg, 

0.13 mmol). After stirring for 1 hour, the mixture was quenched with Na2S203 and water, extracted 

with EtOAc, washed with NaHCO^ and brine, dried with MgS04, filtered, and concentrated to give 

the product which was directly used in next step without further purification. MS (apci) m/z = 

354.1 (M+H). 

Intermediate P130 

9 
,o 

-S" >= 
.NH 

VNY" o 

Phenyl ('5.5-dioxido-2-r>hcnvl-4,6-dihvdro-2//-thicnor3.4-clr>yrazol-3-yl)carbamatc 

[00577] Step A: Preparation of 2-phcnyl-4,6-dihvdro-2//-thicnor3.4-clpyrazol-3-amine: A 

suspension of 4-oxotetrahydrothiophene-3-carbonitrile (1.00 g, 7.86 mmol) and phenylhydrazine 

hydrochloride (1.25 g, 8.65 mmol) in absolute EtOH (40 mL) was refluxed for 2 hours. After 

removal of solvent under reduced pressure, the white solid residue was triturated with 1 N NaOH 

(40 mL). The solid was collected by filtration, washed with 0.1 N NaOH, water, and hexanes 

(approx. 10 mL each) then dried on high vacuum to yield the product as white solid (1.6 g, 95% 

yield). MS (apci pos) m/z = 218.1 (M+H). 

[00578] Step B: Preparation of phenyl 2-r>hcnyl-4,6-dihvdro-2//-thicnor3.4-c1r>yrazol-3-

ylcarbamate. To a suspension of 2-phcnyl-4,6-dihydro-2//-thicno[3,4-c]pyrazol-3-aminc (500 mg, 

2.30 mmol) in EtOAc (10 mL) was added NaOH (2M aq, 2.3 mL, 4.60 mmol), followed by 

dropwise addition of phenyl carbonochloridate (0.400 mL, 3.22 mmol). After stirring at ambient 

temperature for 2 hours, another portion of phenyl carbonochloridate (0.16 mL, 1.3 mmol) was 

added dropwise, and the reaction was stirred at ambient temperature for 15 hours. The reaction 

mixture was diluted with EtOAc (20 mL) and phase-separated. The organic phase was washed 

with H20, brine (25 mL each), then dried with Na2S04, filtered and concentrated. The crude 

material was purified by reverse-phase column chromatography, eluting with 5-70% 

acetonitrile/water to yield the product as white solid (0.5 g, 64% yield). MS (apci pos) m/z = 338.1 

(M+H). 

[00579] Step C: Preparation of phenyl ('5,5-dioxido-2-r>hcnvl-4,6-dihvdro-2/7-thicnor3,4-

clpyrazol-3-vOcarbamate. To a turbid solution of phenyl 2-phcnyl-4,6-dihydro-2//-thicno[3,4-
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c]pyrazol-3-ylcarbamate (50 mg, 0.15 mmol) in DCM (1.5 mL) at 0 °C was added MCPBA (91 mg, 

0.37 mmol, 70-75% water complex), and the mixture was stirred at ambient temperature for 10 

min. The mixture was then diluted with DCM (3 mL) and washed with saturated aqueous NaHCCh 

(3x2 mL) and saturated aqueous Na2S203 (3 x 2 mL). The organic layer was dried with MgSC>4, 

filtered and concentrated under reduced pressure to yield the title product as light yellowish foamy 

solid (31 mg, 57% yield, 95% pure). MS (apci pos) m/z = 371.0 (M+H). 

Intermediate P131 

3-(imidazor 1.2-alr>yridin-5-yl)-1 -methyl-1 //-r>yrazol-5-amine 

[00580] Step A: Methyl imidazoT 1.2-alr>yridinc-5-carboxylatc: To a suspension of methyl 6-

aminopicolinate (1.52 g, 10.0 mmol) in iPrOH (10 mL) was added 2-chloroacetaldehyde (2.57 mL, 

20.0 mmol) and the mixture was stirred at ambient temperature for 30 minutes. The resulting 

solution was heated at 70 °C for 16 hours, then cooled to ambient temperature and concentrated in 

vacuo. The residue was diluted with H20 (40 mL) and treated with 1M K2C03 until pH=10. The 

mixture was extracted with EtOAc (3x) and the combined extracts were washed with saturated 

NaCl and dried over MgS04/activated carbon. The dried solution was eluted through a Si02 plug 

capped with MgS04 layer using EtOAc for elution. The solution was concentrated to provide the 

title compound as a cream-white solid (1.73 g, 98.2% yield). MS (apci) m/z = 177.0 (M+H). 

[00581] Step B: 3-(imidazor 1.2-alr>yridin-5-yl)-3-oxor>ror>ancnitrile: A 1M solution of 

LiHMDS (3.15 mL, 3.15 mmol) in dry THF was cooled to -78 °C and acetonitrile (0.172 mL, 3.30 

mmol) was added dropwise over 1 minute. The mixture was stirred at -78 °C for 1 hour and a 

solution of methyl imidazo[l,2-a]pyridine-5-carboxylate (0.529 g, 3.00 mmol) in dry THF (2.0 mL) 

was added. The mixture was allowed to reach ambient temperature and was stirred for 2.5 hours. 

The mixture was poured into chilled H20 (30 mL) and the resulting aqueous solution was extracted 

with Et20 (3x). The aqueous portion was cooled to 0 °C and 6M HCI was added slowly until 

pH=6. The resulting yellow suspension was filtered and the collected solid was washed with H20 

and EtOAc. The solid was dried in vacuum to provide the title compound as a yellow solid (317 

mg, 57.1%) yield). MS (apci) m/z = 186.0 (M+H). 

[00582] Step C: 3-(imidazor 1.2-a1pyridin-5-yl)-1 -methyl-1 //-pyrazol-5-amine: To a fine 

suspension of 3-(imidazo[l,2-a]pyridin-5-yl)-3-oxopropanenitrile (229 mg, 1.24 mmol) in absolute 

EtOH (4 mL) was added methylhydrazine (78.1 uL, 1.45 mmol) and the resulting solution was 

stirred at ambient temperature for 2 hours. The reaction mixture was heated at reflux for 5 hours 

and additional methylhydrazine (200 |_iL) was added. The mixture was heated at reflux for 15 
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hours, cooled to ambient temperature and concentrated. The residual tan solid was dissolved in 5% 

MeOH/CH2Cl2 and eluted through a SiC>2 plug eluting with 5% MeOH/CH2Cl2. The eluent was 

concentrated and the residual yellow solid was washed with MTBE and dried in vacuum to afford 

the title compound as a light yellow powder (150 mg, 56.9% yield). MS (apci) m/z = 214.0 

(M+H). 

Intermediate P132 
NH2 

-Nv 

// 
N' 

1 -methyl-3-('r)vrazin-2-vl)-1 //-r>yrazol-5-amine 

[00583] Step A: Preparation of 3-oxo-3-(pvrazin-2-vQpropanenitrile: To a suspension of 

NaH (60% in mineral oil, 81.1 mg, 2.03 mmol) in dioxane (15 mL) was added acetonitrile (0.114 

mL, 2.17 mmol), followed by methyl pyrazine-2-carboxylate (200 mg, 1.45 mmol) and the reaction 

heated to reflux for 2.5 hours. The reaction mixture was cooled to ambient temperature and diluted 

with H20 (25 mL) and extracted with Et20 (25 mL). The aqueous phase was neutralized with 2M 

aqueous HCI (0.7 mL), then extracted with 10% MeOH/DCM (3 x 25 mL). The combined organic 

phases were washed with brine (25 mL), dried with MgSC>4, filtered, and concentrated to yield the 

crude product as an orange syrup (134 mg, 62.9% yield). *H NMR (CDCI3) 8 9.32 (d, 1H), 8.87 (d, 

1H), 8.68 (dd, 1H), 4.34 (s, 2H). 

[00584] Step B: Preparation of l-methvl-3-(pvrazin-2-vO-l//-pyrazol-5-amine: To a 

suspension of 3-oxo-3-(pyrazin-2-yl)propanenitrile (67.0 mg, 0.455 mmol) in EtOH (5 mL) was 

added methylhydrazine (0.024 mL, 0.455 mmol). The reaction mixture was refluxed for 15 hours, 

then concentrated in vacuo. The crude product was purified by silica column chromatography, 

eluting with 0-5% MeOH/DCM to yield the product as a brown residue (33 mg, 41% yield). MS 

(apci) m/z = 176.2 (M+H). 

Intermediate P133 
NH2 

;N. ~ 

1 -methyl-3-(5 -methylpyrazin-2-vO-1 //-pyrazol-5-amine 

[00585] Prepared by the method as described for Intermediate PI07, substituting methyl 

isobutyrate in Step A with methyl 5-methylpyrazine-2-carboxylate and propionitrile with 

acetonitrile to afford 3-(5-methylpyrazin-2-yl)-3-oxopropanenitrile. In Step B, phenylhydrazine 

was replaced by methylhydrazine to afford the title pyrazole. MS (apci) m/z = 190.2 (M+H). 

Ill 



WO 2012/158413 PCT/US2012/037003 

Intermediate P134 
NH2 

1.4-dimethyl-3-(5-methvlpvrazin-2-vQ-1 //-pyrazol-5-aminc 

[00586] Prepared by the method as described for Intermediate PI07, substituting methyl 

isobutyrate in Step A with methyl 5-methylpyrazine-2-carboxylate to afford 2-methyl-3-(5-

methylpyrazin-2-yl)-3-oxopropanenitrile. In Step B, phenylhydrazine was replaced by 

methylhydrazine to afford the title compound. MS (apci) m/z = 204.1 (M+H). 

Intermediate P135 
NH, 

3-ethoxy-4-methyl-1 -phenyl-1 //-r>yrazol-5-amine 

[00587] Step A: Preparation of 5-amino-4-methyl-l-phenyl-l//-pyrazol-3(2Zf)-one: A 

mixture of ethyl 2-cyanopropanoate (5.0 g, 46 mmol) and phenylhydrazine (5.9 g, 46 mmol) in 

dioxane (10 mL) was heated at 110 °C for 17 hours. The crude material was cooled to ambient 

temperature, concentrated, and triturated with cold EtOH and Et20. The resultant solid was filtered, 

washed with Et20, and dried under vacuum to give the product as a white solid (3.4 g, 39% yield). 

MS (apci) m/z = 190.0 (M-H). 

[00588] Step B: Preparation of 3-ethoxy-4-methyl-l-phenyl-l/f-pyrazol-5-amine: To a 

suspension of 5-amino-4-methyl-l-phenyl-l/f-pyrazol-3(2//)-one (10.0 g, 52.9 mmol) in DMF 

(100 mL) was added K2CO3 (14.6 g, 106 mmol) and bromoethane (4.34 mL, 58.1) at ambient 

temperature. After stirring for 17 hours, the reaction mixture was treated with EtOAc and washed 

with water (3x, to obtain the /Y-alkylation product) and brine, dried with MgS04, filtered, and 

concentrated to give the product (5.35 g, 47% yield). MS (apci) m/z = 218.1 (M+H). 

[00589] The compounds in Table 3 were prepared by the method as described for 

Intermediate PI35, substituting bromoethane with the appropriate alkyl halide or alkyl 

methanesulfonate. 

Table 3: 

Intermediate # Structure Data 

P200 

\NH2 

MS (apci) m/z = 248.1 (M+H) 
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Intermediate # Structure Data 

P201 

NH, 

-°^VN T, MS (apci) m/z = 204.1 (M+H) 

P202 

\_NH2 

NC^O^N-^-^ MS (apci) m/z = 229.0 (M+H) 

P203 

\ NH2 

TBSO^ N 
MS (apci) m/z = 348.1 (M+H) 

P204 

•°Y v 
^ y-~ NH2 

N-N MS (apci) m/z = 310.0 (M+H) 

P205 

\_NH2 

F- - J NN'N \\ 
MS (apci) m/z = 236.1 (M+H) 

P206 

V NH2 

MS (apci) m/z = 264.0 (M+H) 

P207 

\_NH2 

Q" \ .O-VN MS (apci) m/z = 260.1 (M+H) 

P208 °OC°A-
NH, 

N U 
MS (apci) m/z = 274.1 (M+H) 

P209 Y-0 yr MS (apci) m/z = 304.1 (M+H) 

P210 

\ NH2 

oil, 
HO" ^ N \\ 

MS (apci) m/z = 262.1 (M+H) 

P211 

\ NH2 

OTBS /=( 
-°ArNY^\ MS (apci) m/z = 362.0 (M+H) 

P212 y-« W" MS (apci) m/z = 304.1 (M+H) 
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Intermediate P136 
NH2 

3 -(benzyloxy)-1 -methyl-1 //-nvrazol-5 -amine 

[00590] Step A: Preparation of 5-amino-1 -mcthvl-4-r>hcnyl-1 //-ovrazol-3(2H )-one: To a 

suspension of ethyl 2-cyano-2-phenylacetate (2.56 g, 13.3 mmol) in EtOH (10 mL) was added 

dropwise methylhydrazine (1.09 mL, 19.9 mmol). The reaction was heated at 85 °C for 15 hours. 

The reaction mixture was cooled to 0 °C and filtered. The resultant solid was washed with cold 

EtOH (20 mL) and Et20 (20 mL) to give the desired product (2.10 g, 83.7% yield). MS (apci) m/z 
= 190.2 (M+H) 

[00591] Step B: Preparation of 3-(benzyloxy)-l-methyl-l/f-pyrazol-5-amine: A suspension 

of 5-amino-1 -methyl-1 //-pyrazol-3(2//)-one (0.35 g, 3.1 mmol), Benzyl chloride (0.43 g, 3.4 

mmol), and K2CO3 (1.3 g, 9.3 mmol) in DMF (4 mL) was heated at 70 °C for 17 hours. After 

cooling, the reaction mixture was treated with EtOAc, washed with water and brine, dried with 

MgS04, and concentrated in vacuo. The crude product was purified by silica column 

chromatography eluting with 2-6% MeOH/DCM to afford the title compound (0.16 g, 25% yield). 

MS (apci) m/z = 204.0 (M+H). 

the preparation of Intermediate PI36; 208 mg, 1.10 mmol) and K2CO3 (456 mg, 3.30 mmol) in 

DMF (5 mL) was added dropwise iodomethane (172 mg, 1.21 mmol). The reaction mixture was 

stirred for 15 hours. The solvent was removed under reduced pressure and the residue was purified 

by silica column chromatography eluting with 33% EtOAc/Hexanes to give the title pyrazole (66.0 

mg, 30.4%) yield). MS (apci) m/z = 204.1 (M+H). 

Intermediate P137 

3 -methoxy-1 -methyl-4-phenyl- l/f-pyrazol-5 -amine 

[00592] To a suspension of 5-amino-1 -mcthyl-4-phcnyl-1 //-pyrazol-3(2//)-one (Step A of 

Intermediate P138 

Ph NH2 

3-ethoxy-1 -methyl-4-phenyl- l/f-pyrazol-5-amine 

[00593] Prepared as described in Intermediate PI37, replacing iodomethane with iodoethane 

in Step B to afford the title compound. MS (apci) m/z = 218.2 (M+H). 
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Intermediate P139 
NH2 

r N \j 
3-ethoxy-1 -phenyl-1 //-r>yrazol-5-aminc 

[00594] Prepared according to the procedure described for Intermediate 135, substituting 

ethyl-2-cyanopropanoate with ethyl-2-cyanoacetate in Step A. MS (apci) m/z = 204.0 (M+H). 

[00595] The compounds in the following Table were prepared by the method as described 

for Intermediate PI35, substituting bromoethane with the appropriate alkyl halide, alkyl 

methanesulfonate or epoxide. 

Intermediate # Structure MS (apci) m/z 

P140 
H'Ny 

rvvwv 
\^J N-N 

286.1 (M+H) 

P141 
H2N 

/r~\ 303.1 (M+H) 

P142 

H2N 

[ %-—N ^ nw 
XJ N^O^>OH 

Et 

262.1 (M+H) 

P143 
H2N 

O-VwO 402.2 (M+H) 

P144 

H2N 

B % 
0 

276.1 (M+H) 

P145 

h2V / O- /=\ o^xp 
0 

363.1 (M+H) 

P146 

H2N 

[/ %—-N \ ^ nH \J *N*S)^y0H 248.1 (M+H) 

P147 

H2N 

[/ N \ ^ nH \=J N^O^>OH 
248.1 (M+H) 
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Intermediate # Structure MS (apci) m/z 
H2N 

P148 

F3C 

302.1 (M+H) 

H2N 

P149 [ \—N \ ̂  nw \__y NN o^y 
F3C 

302.1 (M+H) 

H2N 

P150 [ N \ ^ nH \sr N^O^^°H 
Et 

262.1 (M+H) 

Intermediate 151 

1 '-(2-methoxyethvO-1 -phenyl-1 //. 1 7/-T3.4'-bipyrazol1-5 -amine 

[00596] Step A: Preparation of methyl 1 -methyl-1H-1,2,4-triazolc-3-carboxylatc: To a 

stirred suspension of NaH (60% oil dispersion, 0.346 g, 8.66 mmol) in DMF (20 mL) was added 

dropwise a solution of methyl 1H-1,2,4-triazolc-3-carboxylatc (1.00 g, 7.87 mmol) in DMF (20 

mL) at 0 °C under nitrogen. The reaction mixture was stirred at 0 °C for 1 hour. Mel (0.982 mL, 

15.7 mmol) was added dropwise. The reaction mixture was stirred at ambient temperature 

overnight. The reaction was poured into cold water and extracted with EtOAc. The combined 

organic layers were washed with brine, dried and concentrated. The residue was purified by column 

chromatography (3:1 hexanes/EtOAc) to give the title compound (0.380 g, 34% yield) as a white 

solid. MS (apci) m/z = 142.1 (M+H). 

[00597] Step B: Preparation of 1 '-(2-methoxyethvO-1 -phenyl-1 //. 1 'H-\3.4'-bipyrazol1 -5-

amine: Prepared according to the method described for Intermediate PI09, using methyl 1-methyl-

1H-1,2,4-triazolc-3-carboxylatc as a replacement for methyl 2-methoxyacetate, and substituting 

propionitrile for acetonitrile in Step A. MS (apci) m/z = 255.1 (M+H). 

Intermediate 152 
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[00598] Prepared according to the method described for Intermediate PI09, using ethyl l-(2-

mcthoxycthyl)-1 //-pyrazolc-4-carboxylatc as a replacement for methyl 2-methoxyacetate, and 

substituting propionitrile for acetonitrile in Step A. 

Intermediate 153 

5-amino-4-methyl-1 -phenyl-1 //-r>yrazolc-3-carbonitrile 

[00599] To a stirred solution of aniline (2.02 g, 21.7 mmol) in 6 N HCI (22 mL) was added 

dropwise a solution of NaN02 (1.50 g, 21.7 mmol) in water (20 mL) at 0-5 °C. The reaction 

mixture was stirred at 0 °C for 15 minutes. Acetic acid (10 mL) was added. This solution was 

added dropwise to a stirred solution of ethyl 2,3-dicyanobutanoate (Prepared according to the 

procedure described in Bioorganic & Medicinal Chemistry, 2004, 12, 3345 - 3356, 3.60 g, 21.7 

mmol) in acetic acid (12 mL) and water (18 mL) at 0 °C. After stirring for 1 hour, concentrated 

ammonium hydroxide (50 mL) was added dropwise followed by THF (50 mL). The reaction was 

stirred at ambient temperature overnight. The organic layer was separated. The aqueous layer was 

extracted with EtOAc. The combined organic layers were washed with brine, dried and 

concentrated. The residue was purified by flash chromatography on silica gel (3:1 hexanes/EtOAc) 

to give the title compound (2.95 g, 69% yield). MS (apci) m/z = 198.9 (M+H). 

Intermediate 154 

2-(5 -amino-4-methyl-1 -phenyl-1 //, 1 'H-3.4'-bipyrazol-1 '-vOethanol 

[00600] Step A: Preparation of ethyl 1 -(^-(Ytcrt-butyldimcthylsilyl)oxy)cthyl)-1 //-nvrazolc-

4-carboxylate: Prepared according to the method described for Example 556, replacing l-bromo-2-

methoxyethane with (2-bromocthoxy)(7er/-butyl)dimcthylsilanc in Step A. MS (apci) m/z = 298.9 

(M+H). 

[00601] Step B: Preparation of 2-(5-amino-4-methyl-1 -phenyl-1 //, 1 'H-3.4'-bipyrazol-1 '-

vOethanol: Prepared according to the method described for Intermediate PI09 using ethyl l-(2-

((7er/-butyldimcthylsilyl)oxy)cthyl)-l //-pyrazolc-4-carboxylatc as a replacement for methyl 2-

methoxyacetate, and substituting propionitrile for acetonitrile in Step A. MS (apci) m/z = 283.9 

(M+H). 
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Intermediate 155 

4-methyl-3-(2-methyl-2/f-1,2.3-triazol-4-vl)-1 -phenyl-1 //-pyrazol-5-aminc 

[00602] Step A: Preparation of ethyl 2-methyl-2//-1,2,3-triazolc-4-carboxylatc: A mixture 

of ethyl 2H-1,2,3-txiazolc-4-carboxylatc (2.00 g, 14.2 mmol), K2CO3 (3.53 g, 25.5 mmol) and 

methyl iodide (3.54 mL, 56.7 mmol) in acetonitrile (40 mL) was stirred at 50 °C under nitrogen 

overnight. After cooling to ambient temperature, the mixture was filtered through Celite®. The 

filtrate was concentrated in vacuo. The residue was purified by flash chromatography on silica gel 

(4:1 hexane/EtOAc) to give the title compound (0.780 g, 35% yield). MS (apci) m/z = 156.0 

(M+H). 

[00603] Step B: Preparation of 4-methyl-3-(2-methyl-2/f-1,2,3-triazol-4-yl)-1 -phenyl-1H-

pyrazol-5-amine: Prepared according to the method described for Intermediate PI09 using ethyl 2-

methyl-2//-1,2,3-triazolc-4-carboxylatc as a replacement for methyl 2-methoxyacetate, and 

substituting propionitrile for acetonitrile in Step A. MS (apci) m/z = 254.9 (M+H). 

(Intermediate P135, Step A, 1.00 g, 5.29 mmol) in MeCN (20 mL) was added POBr3 (2.27 g, 7.93 

mmol). The reaction mixture was heated at reflux for 3 hours. The reaction was concentrate in 

vacuo. The residue was taken up in DCM. Saturated aqueous NaHC03 solution was carefully 

added. The aqueous layer was extracted with DCM. The combined organic layers were washed 

with brine, dried and concentrated. The residue was purified by flash chromatography on silica gel 

(1:2 hexane/EtOAc to give the title compound (0.23g, 17% yield). MS (apci) m/z = 251.8 (M+H). 

Intermediate 156 

3 -bromo-4-methyl-1 -phenyl- l/f-pyrazol-5 -amine: 

[00604] To a stirred solution of 5-amino-4-mcthyl-1 -phenyl-1 //-pyrazol-3(2//)-onc 

Intermediate 157 

3-amino-5-methvl-2-phenyl-4.5-dihvdropvrrolor3.4-c1pvrazol-6(2/f)-one 
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[00605] Step A: Preparation of ethyl 5-amino-4-((methvlamino)methyl)-l-phenyl-\H-

pyrazole-3-carboxylate: To a stirred solution of ethyl 5-amino-4-formyl-1 -phenyl-1 //-pyrazolc-3-

carboxylate (Prepared according to the procedure described in J. Heterocyclic Chemistry, 2010, 47, 

p. 287-291, 142 mg, 0.548 mmol) in DCM (3 mL) was added 2.0 M MeNH2 in THF (0.822 mL, 

1.64 mmol). Two drops of acetic acid was added. The reaction mixture was stirred at ambient 

temperature overnight. MeOH (0.4 mL) was added followed by NaBH4 (31 mg, 0.82 mmol) 

portionwise. The reaction was quenched by the slow addition of water. The mixture was extracted 

with DCM. The combined organic layers were washed with brine, dried and concentrated. The 

crude was used in the next step without further purification. MS (apci) m/z = 275.0 (M+H). 

[00606] Step B: Preparation of 3-amino-5-mcthvl-2-phcnyl-4.5-dihvdropvrrolor3.4-

c1pyrazol-6(2//)-one: To a stirred solution of ethyl 5-amino-4-((methylamino)methyl)-l-phenyl-

1 //-pyrazolc-3-carboxylatc (crude, 65 mg, 0.24 mmol) in MeOH (0.5 mL) and THF (0.5 mL) was 

added 2 N NaOH (0.24 mL, 0.47 mmol). The reaction mixture was stirred at ambient temperature 

for 4 hours and then concentrated in vacuo. To the residue was added water. The pH was adjusted 

to 4-5 using 1 N HCI. Water was evaporated under reduced pressure. The crude acid (58 mg) was 

dissolved in DMF (3 mL). Et3N (66 pL, 0.47 mmol) was added followed by EDCI (90 mg, 0.47 

mmol) and HOBt (32 mg, 0.24 mmol). The reaction mixture was stirred at ambient temperature 

overnight and then partitioned between EtOAc and water. The aqueous layer was extracted with 

EtOAc. The combined organic layers were washed with water and brine, dried and concentrated. 

The residue was purified by flash chromatography on silica gel (2% MeOH in DCM) to give the 

title compound (15 mg, 28%) as a white solid. MS (apci) m/z = 228.9 (M+H). 

Intermediate 158 

3 -methyl-4-(methylthio)-1 -phenyl-1 H-pyrazol-5 -amine 

[00607] Prepared according to the method described for Intermediate PI09, replacing methyl 

2-methoxyacetate with ethyl acetate and replacing acetonitrile with 2-(methylthio)acetonitrile in 

Step A to afford the product as a brown oil. MS (apci) m/z = 220.1 (M+H). 

Intermediate 159 
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[00608] Prepared according to the method described for Intermediate Pill, replacing 

acetonitrile with propionitrile and replacing methyl 3-hydroxy-2,2-dimethylpropanoate with ethyl 

2,2-difluoro-3-hydroxypropanoate to afford the product as a pale yellow solid. MS (apci) m/z = 

254.1 (M+H). 

Intermediate 160 
NH2 

OH 

2-(5-amino-l-phenyl-lH-pyrazol-3-vO-2,,2-difluoroethanol 

[00609] Prepared according to the method described for Intermediate Pill, replacing methyl 

3-hydroxy-2,2-dimethylpropanoate with ethyl 2,2-difluoro-3-hydroxypropanoate to afford the 

product as a pale yellow solid. MS (apci) m/z = 240.0 (M+H). 

Intermediate 161 
NH2 

OH 

2-(5-amino-1 -phenyl- lH-pyrazol-3-vOethanol 

[00610] Prepared according to the method described in Intermediate Pill, replacing methyl 

3-hydroxy-2,2-dimethylpropanoate with methyl 3-hydroxypropanoate in Step A. MS (apci) m/z = 

204.1 (M+H). 

Intermediate 162 
NH2 

OH 

1 -(5 -amino-4-methyl-1 -phenyl-1 H-pyrazol-3 -v0-2-methylpropan-2-ol 

[00611] Step A: Preparation of ethyl 3-hydroxv-3-methylbutanoate: To a solution of lithium 

bis(trimethylsilyl)amide (1M in THF) (100 mL, 100 mmol) in THF (100 mL) under N2 and cooled 

to -78 °C was added ethyl acetate (9.74 mL, 100 mmol). The reaction mixture was stirred for 30 

minutes, and then acetone (8.81 mL, 120 mmol) was added. The reaction mixture was stirred for 

10 minutes, and then quenched with HCI (2M aqueous, 70 mL, 140 mmol) and allowed to warm to 

ambient temperature. The reaction mixture was extracted with EtOAc (2 x 150 mL). The organic 

phases were combined and washed with saturated aqueous NaHCO^ (2 x 50 mL), dried (MgS04), 
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filtered and concentrated to afford the product as a yellow oil (12.8 g, 88% yield). 'H NMR 

(CDC13) § 4.18 (q, 3H), 2.49 (s, 2H), 1.29 (m, 9H). 

[00612] Step B: Preparation of 5-hydroxy-5-methyl-3-oxohexanenitrile: To a solution of 

propionitrile (1.77 mL, 30.5 mmol) in THF (100 mL) under N2 at -78 °C was added lithium 

bis(trimethylsilyl)amide (1M in THF) (27.9 mL, 27.9 mmol). Stirred 1 hour, then ethyl 3-hydroxy-

3-methylbutanoate (1.86 g, 12.7 mmol) was added. The reaction mixture was stirred at -78 °C for 1 

hour, then stirred at 0 °C for 1.5 hours, then diluted with H2O (100 mL) and extracted with Et20 (50 

mL). The phases were separated and the basic aqueous phase was neutralized with HCI (6M 

aqueous, 4.5 mL), then extracted with Et20 (3 x 75 mL). The combined organic phases were 

washed with brine (75 mL), dried (MgS04), filtered, and concentrated to afford the product as a 

pale yellow oil (1.24 g, 63% yield). JH NMR (CDC13) 8 3.54 (m, 1H), 2.89 (s, 2H), 1.50 (d, 3H), 

1.32 (s, 3H), 1.31 (s, 3H). 

[00613] Step C: Preparation of 1 -(5-amino-4-methyl-l -phenyl-1 H-pyrazol-3-vO-2-

methylpropan-2-ol: To a suspension of phenylhydrazine (0.793 mL, 7.99 mmol) and HCI (5-6M in 

iPrOH, 1.60 mL, 7.99 mmol) in EtOH (25 mL) was added a solution of 5-hydroxy-2,5-dimethyl-3-

oxohexanenitrile (1.24 g, 7.99 mmol) in EtOH (25 mL). The reaction mixture was refluxed for 17 

hours, then cooled to ambient temperature, diluted with saturated aqueous NaHCO^ (10 mL), 

extracted 10:90 MeOH/DCM (3 x 25 mL), and the combined organic phases were dried (MgS04), 

filtered and concentrated. Purified by silica column chromatography eluting with 0-75% 

acetone/hexanes to afford the title compound as an orange oil (1.13 g, 58% yield). MS (apci) m/z 

= 246.1 (M+H). 

[00614] The following pyrazole intermediates were prepared according to the method used 

for the preparation of Intermediate 162, Steps B and C, using the appropriate starting material. For 

the preparation of Intermediates 168 and 169, the starting material (purchased from Oakwood) was 

a mixture of cis and trans diastereomers. 

Intermediate 
# 

Structure Name MS (apci) m/z 

163 

OH 

1 -(5-amino-1 -phenyl-1H-
pyrazol-3-yl)-2-
methylpropan-2-ol 

232.1 (M+H) 

164 cyX-
N=( ^ 

OH 

(S)-1 -(5 -amino-4-methyl-1 -
phenyl-1 H-pyrazol-3 -
yl)propan-2-ol 

232.1 (M+H) 
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Intermediate 
# 

Structure Name MS (apci) m/z 

165 ax 
N=( 

OH 

(S)-l-(5 -amino-1 -phenyl-1H-
pyrazol-3-yl)propan-2-ol 

218.1 (M+H) 

166 ax N=w 
OH 

(R)-1 -(5 -amino-4-methyl-1 -
phenyl-1 H-pyrazol-3 -
yl)propan-2-ol 

232.1 (M+H) 

167 ax 
N=W 

OH 

(R)-1 -(5-amino-1 -phenyl-1H-
pyrazol-3-yl)propan-2-ol 

218.1 (M+H) 

168 ax 
OH 

3 -(5 -amino-4-methyl-1 -
phenyl-1 H-pyrazol-3 -
yl)cyclobutanol 

244.1 (M+H) 

169 O-X 
OH 

3 -(5-amino-1 -phenyl-1H-
pyrazol-3 -yl)cyclobutanol 

230.1 (M+H) 

Intermediate 170 

ethyl 5 -amino-4-methyl-1 -phenyl-1 H-pyrazole-3 -carboxylate 

[00615] Prepared according to the method described for Intermediate PI09, replacing methyl 

2-methoxyacetate with diethyl oxalate and replacing acetonitrile with propionitrile in Step A to 

afford the product as a yellow solid. MS (apci) m/z = 246.1 (M+H). 

Intermediate 171 

o 
5-amino-4-methyl-l -phenyl-1 H-pyrazole-3-carboxylic acid 
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[00616] To a solution of ethyl 5-amino-4-methyl-l-phenyl-1 H-pyrazole-3-carboxylate 

(Intermediate 170, 1.52 mg, 6.21 mmol) in THF (12 mL) and MeOH (6 mL) was added LiOH (2M 

aq, 9.31 mL, 18.6 mmol). The reaction mixture was stirred at ambient temperature for 19 hours, 

then partially concentrated under reduced pressure, then neutralized with 6M HCI (3.2 mL), 

extracted with 10:90 MeOH/DCM (3 x 25 mL), and the combined organic extracts were washed 

with brine (50 mL), dried (MgS04), filtered and concentrated to give the title compound as a 

yellow solid (1.3 g, 96% yield) MS (apci) m/z = 218.1 (M+H). 

Intermediate 172 

o-,5-N=( H 

5-amino-N,4-di methyl-1 -phenyl-1 H-pyrazole-3-carboxamide 

[00617] To a solution of 5-amino-4-methyl-l-phenyl-1 H-pyrazole-3-carboxylic acid 

(Intermediate 171, 223 mg, 1.02 mmol) in acetonitrile (10 mL) were added DIEA (0.71 mL, 4.10 

mmol), methanamine hydrochloride (138 mg, 2.05 mmol), DMF (2 mL), and then HATU (428 mg, 

1.13 mmol). The reaction mixture was stirred at ambient temperature for 19 hours and then 

partially concentrated under reduced pressure. The mixture was purified by reverse-phase column 

chromatography, eluting with 5-60% acetonitrile/water to afford the title compound as a pale 

yellow solid (182 mg, 77% yield). MS (apci) m/z = 231.1 (M+H). 

[00618] 

Intermediate 173 

ox 
N y-NH2 

O 
5 -amino-4-methyl-1 -phenyl-1 H-pyrazole-3 -carboxamide 

[00619] A solution of 5-amino-4-methyl-l-phenyl-1 H-pyrazole-3-carbonitrile (150 mg, 

0.757 mmol) in concentrated H2SO4 (0.5 mL) was stirred at ambient temperature for 17 hours. The 

reaction mixture was cooled and neutralized by the addition of aqueous NaOH (2M, 11 mL), then 

extracted 10% MeOH/DCM (5 x 10 mL), and the combined organic extracts were washed with 

brine, dried (MgS04), filtered and concentrated under reduced pressure to afford the title compound 

as a white solid (151 mg, 95% yield). MS (apci) m/z = 239.1 (M+Na). 
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Intermediate 174 

ethyl 5 -amino-3 -ethoxy-1 -phenyl-1 H-pyrazole-4-carboxylate 

[00620] Step A: Preparation of diethyl 2-cvanomalonate: To a suspension of NaH (60 wt% 

in mineral oil, 499 mg, 12.49 mmol) in THF (100 mL) under N2 at 0 °C was added diethyl malonate 

(1.90 mL, 12.49 mmol). The ice bath was removed and the reaction mixture was stirred at ambient 

temperature for 30 minutes, then cooled to 0 °C and cyanic bromide (5M in MeCN, 2.5 mL, 12.49 

mmol) was added. The reaction mixture was stirred at ambient temperature for 19 hours, then 

diluted with H20 (50 mL), extracted with Et20 (50 mL). The aqueous phase was neutralized with 

HCI (2M aq, 3 mL) then extracted with DCM (2 x 50 mL). The combined DCM extracts were 

dried (MgS04), filtered, and concentrated to afford the product as a yellow oil (837 mg, 36% yield). 

1H NMR (CDCI3) § 4.46 (s, 1H), 4.35 (q, 4H), 1.35 (t, 6H). 

[00621] Step B: Preparation of ethyl 5-amino-3-ethoxy-1-phenyl-lH-pyrazole-4-

carboxylate: Prepared according to the method described for Intermediate PI35, replacing ethyl 2-

cyanopropanoate with diethyl 2-cyanomalonate in Step A to afford the product as a brown syrup 

(400 mg, 32% yield). MS (apci) m/z = 276.1 (M+H). 

Intermediate 175 

4-methyl-3-(5-methyl-1.3.4-oxadiazol-2-vn-l -phenyl-1 H-pyrazol-5-amine 

[00622] Step A: Preparation of N'-acetvl-5-amino-4-methyl-1 -phenyl-1 H-pyrazole-3-

carbohydrazide: To a solution of 5-amino-4-methyl-l-phenyl-lH-pyrazole-3-carboxylic acid 

(Intermediate 171, 93 mg, 0.428 mmol) in DCM (5 mL) and DIEA (0.149 mL, 0.856 mmol) was 

added isobutyl carbonochloridate (0.061 mL, 0.471 mmol). The reaction mixture was stirred at 

ambient temperature for 1 hour, then acetohydrazide (48 mg, 0.642 mmol) was added. The reaction 

mixture was stirred at ambient temperature for 18 hours, then diluted with H20 (10 mL), extracted 

DCM (2x10 mL), dried (MgS04), filtered and concentrated under reduced pressure to afford the 

product as a pale yellow solid (119 mg, 101% yield). MS (apci) m/z = 274.1 (M+H). 

[00623] Step B: Preparation of 4-methyl-3-(5-methyl-1.3.4-oxadiazol-2-yl)-1 -phenyl-1H-

pyrazol-5 -amine: A mixture of N'-acetyl-5-amino-4-methyl-l-phenyl-1 H-pyrazole-3-

carbohydrazide (117 mg, 0.428 mmol) and POCI3 (0.5 mL) was heated in a pressure tube to 90 °C 
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for 1 hour. The reaction mixture was transferred to a separatory funnel with EtOAc (5 mL), then 

diluted with saturated aqueous NaH CO;? (20 mL), extracted with EtOAc (2 x 15 mL), dried 

(MgS04), filtered and concentrated. The residue was purified by silica column chromatography 

eluting with 0-75% acetone/hexanes to afford the title compound as a yellow solid (19.6 mg, 18% 

yield). MS (apci) m/z = 256.1 (M+H). 

Intermediate 176 

4-methyl-3-(3-methyl-1.2.4-oxadiazol-5-yr)-l -phenyl-1 H-pyrazol-5-amine 

[00624] To a suspension of NaH (60% in mineral oil, 36 mg, 0.897 mmol) in THF (5 mL) 

under N2 was added N-hydroxyacetimidamide (66 mg, 0.897 mmol). The reaction mixture was 

heated to reflux for 1 hour, then cooled to ambient temperature and ethyl 5-amino-4-methyl-l-

phenyl-1 H-pyrazole-3-carboxylate (Intermediate 170, 200 mg, 0.815 mmol) was added. The 

reaction mixture was heated to reflux for 18 hours, then cooled to ambient temperature and 

additional NaH (60% in mineral oil, 18 mg, 0.449 mmol) was added. The reaction mixture was 

heated to reflux for 4 hours, then diluted with H20 (10 mL), extracted DCM (2x15 mL), and the 

combined organic extracts were dried (MgS04), filtered and concentrated under reduced pressure. 

The residue was purified by silica column chromatography eluting with 0-50% acetone/hexanes to 

afford the title compound as an orange solid (84 mg, 40% yield). MS (apci) m/z = 256.1 (M+H). 

Intermediate 177 

3 -(3 -methyl-1,2.4-oxadiazol-5 -vO-1 -phenyl-1 H-pyrazol-5 -amine 

[00625] Prepared according to the method described in Intermediate 176, replacing ethyl 5-

amino-4-methyl-l-phenyl-1 H-pyrazole-3-carboxylate with ethyl 5-amino-1-phenyl-1 H-pyrazole-3-

carboxylate (Nanjing Chemlin Chemical Co.) to afford the product as a tan solid (83 mg, 53% 

yield). MS (apci) m/z = 242.1 (M+H). 
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Intermediate 178 
NH, a,y 

°~/-CF3 

4-mcthyl-1 -phcnyl-S-O-ftrifluoromcthyl)-1,2,4-oxadiazol-5-yl)-1 H-pyrazol-5-aminc 

[00626] Step A: Preparation of 2.2.2-trifluoro-N'-hvdroxyacctimidamidc: To a suspension 

of hydroxylamine hydrochloride (5.45 g, 78.4 mmol) in MeOH (100 mL) was added NaOMe (25 

wt % solution in MeOH, 17.9 mL, 78.4 mmol) and the mixture stirred at ambient temperature for 

10 minutes, then filtered and the solid was washed with MeOH. The filtrate was cooled to 0 °C and 

then 2,2,2-trifluoroacetonitrile (7.45 g, 78.4 mmol) gas was bubbled into the solution over 30 

minutes. The reaction mixture was then allowed to warm to ambient temperature for 19 hours. The 

solution was concentrated under reduced pressure to 50 mL and the solids were filtered. The 

filtrate was concentrated, re-suspended in cold MeOH, and filtered. The filtrate was concentrated, 

again re-suspended in cold MeOH, and filtered. The filtrate was concentrated to give the product 

as a waxy white solid (6.7 g, 67% yield). *H NMR (CD3CN) 8 8.32 (s, 1H), 5.25 (br s, 2H). 19F 

NMR (CD3CN) 8-71.8 (s). 

[00627] Step B: Preparation of 4-methyl-1 -phenvl-3-(3-(trifluoromethvO-1,2.4-oxadiazol-5-

vQ-1 H-pyrazol-5-amine: To a suspension of NaH (60% in mineral oil, 356 mg, 0.897 mmol) in 

THF (5 mL, 0.815 mmol) under N2 was added 2,2,2-trifluoro-N'-hydroxyacetimidamide (115 mg, 

0.897 mmol). The reaction mixture was heated to reflux for 1 hour, then cooled to ambient 

temperature and powdered 4A molecular sieves (200 mg) and ethyl 5-amino-4-methyl-l-phenyl-

1 H-pyrazole-3-carboxylate (Intermediate 170; 200 mg, 0.815 mmol) were added and heated to 

reflux. The reaction mixture was heated to reflux for 18 hours, then filtered, diluted with H20 (15 

mL), extracted DCM (2 x 25 mL), and the combined organic extracts were washed with brine (25 

mL), dried (MgS04), filtered and concentrated under reduced pressure. The residue was purified 

by silica column chromatography eluting with 0-50% acetone/hexanes to afford the title compound 

as a white solid (44 mg, 17% yield). MS (apci) m/z = 310.1 (M+H). 

Intermediate 179 

2-phenyl-2H-indazol-3-amine 

[00628] Step A: Preparation of l-(2-iodophenv0-2-phenyldiazene: To a solution of 2-

iodoaniline (1.00 g, 4.57 mmol) in acetic acid (46 mL) was added nitrosobenzene (0.880 g, 8.22 
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mmol) and the mixture was heated at 85 °C for 16 hours. The mixture was cooled to ambient 

temperature, poured into water and slowly treated with saturated NaHCCh until basic. The mixture 

was extracted with EtOAc (3X) and the combined extracts were washed with water, saturated NaCl 

and dried over MgS04. The solution was filtered, concentrated and the residue purified by reverse 

phase chromatography to provide the title compound as a red solid (0.880 g, 63% yield). 1H NMR 

(CDC13) § 7.23-7.39 (m, 3H), 7.64 (d, 1H), 7.56-7.51 (m, 3H), 7.45 (t, 1H), 7.1 (t, 1H). 

[00629] Step B: 2-(phenyldiazenv0benzonitrile: To a solution of l-(2-iodophenyl)-2-

phenyldiazene (0.44 g, 1.4 mmol) in 1-propanol (14 mL) was added CuCN (0.900 g, 10.0 mmol) 

and the reaction was heated at reflux for 16 hours. The mixture was cooled to ambient temperature, 

filtered and the collected solid washed with CH2CI2. The combined filtrate and washes were 

concentrated to provide the title compound as red-orange solid that was dried in vacuum (0.280 g, 

95% yield). NMR (CDC13) § 8.03-8.06 (m, 2H), 7.88 (dd, 2H), 7.71 (t, 1H), 7.54-7.58 (m, 4H). 

[00630] Step C: 2-phenyl-2H-indazol-3-amine: A mixture of 2-(phenyldiazenyl)benzonitrile 

(0.28 g, 1.35 mmol) and SnCh dihydrate (0.562 mL, 6.76 mmol) in EtOH (14 mL) was heated at 

reflux for 16 hours. The mixture was cooled to ambient temperature and concentrated. The residue 

was diluted with EtOAc and water and filtered. The aqueous layer was removed and the EtOAc 

layer was washed with water. The combined aqueous fractions were basified with saturated 

NaHCOs and extracted with CH2CI2 (2X). The combined organic layers were dried over MgS04, 

filtered and concentrated to provide the title compound as a light purple solid that was dried in 

vacuum (0.241 g, 85% yield). JH NMR (CDC13) 8 7.69 (d, 2H), 7.52-7.58 (m, 3H), 7.47 (d, 2H), 

7.26 (t, 1H), 6.90 (t, 1H), 4.28 (br s, 2H). 

Intermediate 180 

Ay"/ 

3-ethoxy-4-methyl-1 -(pyrazin-2-vQ-1 H-pyrazol-5-amine 

[00631] Step A: 5-amino-4-methvl-l-(pvrazin-2-v0-lH-pyrazol-3(2H)-one: To a mixture of 

2-hydrazinylpyrazine (0.551 g, 5.00 mmol) and ethyl 2-cyanopropanoate (0.669 g, 5.00 mmol) in 

abs. EtOH (10 mL) was added 3M NaOEt in EtOH (0.167 mL, 0.501 mmol) and the mixture was 

heated at reflux for 64 hours. The mixture was concentrated and the residual yellow-brown solid 

was treated with EtOAc (30 mL) and sonicated. The resulting tan suspension was stirred 

vigorously for 8 hours. The solid was collected via vacuum filtration, washed with EtOAc and 

dried in vacuum to afford the title compound as a light tan powder (682 mg, 71%). 1H NMR 

(DMSO d6) 8 10.3 (br s, 1H), 8.82 (s, 1H), 8.30 (d, 2H), 6.55 (s, 2H), 1.71 (s, 3H). 
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[00632] Step B: 3 -ethoxy-4-methyl-1 -(pyrazin-2-vQ-1 H-pyrazol-5 -amine: A mixture of 5-

amino-4-methyl-l-(pyrazin-2-yl)-lH-pyrazol-3(2H)-one (382 mg, 2.00 mmol) and powdered 

K2CO3 (552 mg, 4.00 mmol) in dry DMF (3.0 mL) was stirred at ambient temperature for 10 

minutes. The mixture was cooled to 0 °C and bromoethane (229 mg, 2.10 mmol) was added. The 

mixture was allowed to reach ambient temperature and was stirred 24 hours. The reaction mixture 

poured into cold H2O (12 mL), allowed to reach ambient temperature and was extracted with 

EtOAc (3X). The combined extracts were washed with saturated NaCl (2X), dried over MgS04 

and activated carbon. The dried solution was diluted with and equal volume of hexanes and filtered 

through a Si02 plug capped with a MgS04 layer eluting with 50% EtOAc-hexanes. The filtrate was 

concentrated and the residual yellow solid was washed with hexanes (3X) and dried in vacuum to 

afford the title compound as a light yellow crystalline solid (195 mg, 45%). 'H NMR (CDCI3) § 

9.10 (s, 1H), 8.23 (s, 1H), 8.14 (s, 1H), 5.50 (br s, 2H), 4.33 (q, 2H), 1.80 (s, 3H), 1.42 (t, 3H). 

Intermediate 181 

H2N^ 

rr" 
N r N 

2-('pvridazin-4-vl)-2.4.5.6-tctrahvdrocyclopcntarc1pyrazol-3-aminc 

[00633] A suspension of 4-hydrazinylpyridazine hydrobromide (0.368 g, 1.93 mmol) in 

absolute EtOH (5 mL) was treated with 2-oxocyclopentanecarbonitrile (0.191 g, 1.75 mmol) and 

the mixture was heated at reflux for 22 hours. The mixture was cooled to ambient temperature and 

was concentrated to an orange solid. The solid was suspended in 1M NaOH and stirred for 10 

minutes. The solid was collected, washed thoroughly with H20 and Et20 and dried in vacuum to 

furnish title compound as a tan powder (.323 g, 92%). MS (apci) m/z = 202.1 (M+H). 

Intermediate 182 
H2NN^V OH 

M 

(5-amino-1 -phenyl-1 H-pyrazol-3 -vQmethanol 

[00634] Step A: Ethyl 2-(tert-butvldimethylsilvloxv)acetate: A mixture of ethyl 2-

hydroxyacetate (3.00 g, 28.8 mmol), TBDMS-Cl (5.21 g, 34.6 mmol) and imidazole (2.55 g, 37.5 

mmol) was stirred at ambient temperature for 60 hours. The mixture was concentrated and the 

residue was purified by Si02 chromatography eluting with 10% EtOAc-hexanes to provide the title 

compound as a colorless oil (4.12 g, 65%). *H NMR (CDC13) 8 4.12 (s, 2H), 4.09 (q, 2H), 1.17 (t, 

3H), 0.18 (s, 9H), 0.00 (s, 6H). 
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[00635] Step B: (5-amino-1 -phenyl-1 H-pyrazol-3-vQmethanol: A solution of acetonitrile 

(0.526 mL, 10.1 mmol) in dry THF (20.4 mL, 9.16 mmol) was cooled to -78 °C and 2.5M nBuLi in 

hexanes (4.21 mL, 10.5 mmol) was added dropwise. The reaction mixture was stirred for 15 

minutes and ethyl 2-(tert-butyldimethylsilyloxy)acetate (2.00 g, 9.16 mmol) was added. The 

reaction mixture was allowed to warm to ambient temperature and was stirred for 2 hours. The 

reaction mixture was diluted with ice water and was concentrated. The residual aqueous mixture 

was acidified to pH=5 and extracted with EtOAc (3X). The combined organics were washed with 

brine, dried over MgS04, filtered and concentrated. The residual brown oil was dissolved in 

MeOH (23 mL) and phenyl hydrazine (0.907 mL, 9.14 mmol) was added. The mixture was treated 

with concentrated HCI (3.81 mL, 45.7 mmol) and heated at reflux for 18 hours. Upon cooling, the 

mixture was concentrated and the residue was partitioned into in H2O and CH2CI2. The mixture 

was filtered and the organic layer was removed from the filtrate. The aqueous portion was washed 

with CH2CI2 and was treated with saturated NaHCO^ until basic. The aqueous mixture was 

extracted with CH2CI2 (3X) and the combined organic fractions were dried over MgS04, filtered 

and concentrated. The residue was purified by silica column chromatography using 70-100% 

EtOAc/hexanes gradient elution followed by 0-5% MeOH/EtOAc. The product pools were 

combined and concentrated to give the title compound as a yellow foam (0.760 g, 44% yield). MS 

(apci) m/z = 190.1 (M+H). 

Intermediate 183 

4-methyl-3 -((1 -methyl-1H-1,2,4-triazol-3 -vOmethoxy)- 1 -phenyl-1 H-pyrazol-5 -amine 

[00636] The title compound was prepared by the method as described for Intermediate PI35, 

substituting bromoethane with 3-(chloromethyl)-l-methyl-lH-l,2,4-triazole hydrochloride. The 

product was isolated as a gold syrup (110 mg, 27%). MS (apci) m/z = 285.1 (M+H). 

Intermediate 184 

5 -amino-4-methyl-1 -phenyl-1 H-pyrazol-3 -vl dimethylcarbamate 

[00637] A mixture of 5-amino-4-methyl-l-phenyl-1 H-pyrazol-3(2H)-one (Intermediate P135 

Step A, 0.378 g, 2.00 mmol) and powdered K2C03 (0.553 g, 4.00 mmol) in dry DMF (4 mL) was 
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stirred at ambient temperature for 5 minutes. Dimethylcarbamoyl chloride (0.206 mL, 2.20 mmol) 

was added and the mixture was stirred for 6 hours. The mixture was poured into chilled H20 (40 

mL) and was extracted with EtOAc (3X). The combined extracts were washed with saturated NaCl 

(2X), dried over MgS04 and filtered through a Si02 plug capped with a MgS04 layer (EtOAc 

elution). The filtrate was concentrated and the residue dried in vacuum to give the title compound 

as a light gold syrup (.507 g, 97%). MS (apci) m/z = 261.1 (M+H). 

Intermediate 185 

H'Ho N -N >-N, p 
\\J O' 

5-amino-4-methyl-l -phenyl-1 H-pyrazol-3-vl morpholine-4-carboxylate 

[00638] The title compound was prepared using morpholine-4-carbonyl chloride in the 

procedure outlined for 5-amino-4-methyl-l -phenyl-1 H-pyrazol-3 -yl dimethylcarbamate 

(Intermediate 184). The compound was isolated as a light yellow wax (0.285 g, 47%). 1H NMR 

(CDC13) § 7.54 (d, 2H), 7.43 (t, 2H), 7.31 (t, 1H), 3.66-3.78 (m, 8H), 3.57 (br s, 2H), 1.85 (s, 3H). 

Intermediate 186 
H2N 

/ V 
N' 

OTBDMS 

(SV3 -(2-((tert-butvldimethvlsilv0oxyy 3 -methoxypropoxv)-4-methvl-1 -

phenyl-1 H-pyrazol-5 -amine 

[00639] Step A: (SV1 -(5-amino-4-methyl-l -phenyl-1 H-pyrazol-3-yloxy)-3-methoxypropan-

2-ol: A mixture of 5-amino-4-methyl-l-phenyl-1 H-pyrazol-3(2H)-one (P135 Step A, 1.21 g, 6.40 

mmol) and powdered K2CO3 (1.77 g, 12.8 mmol) in dry DMF (12 mL) was stirred at ambient 

temperature for 10 minutes. (S)-2-(methoxymethyl)oxirane (0.622 mL, 6.72 mmol) was added and 

the mixture was stirred at 80 °C for 6 hours. The mixture was cooled to ambient temperature, 

poured into chilled H2O (25 mL) and extracted with EtOAc (3X). The combined extracts were 

washed with saturated NaCl (2X), dried over MgS04 and filtered through a Si02 plug capped with 

a layer of MgS04 eluting with EtOAc. The filtrate was concentrated to give the title compound as a 

colorless, viscous oil (701 mg, 40%). MS (apci) m/z = 278.1 (M+H). 

[00640] Step B: (S V3 -(2-((tert-butvldimethvlsilv0oxyy 3 -methoxvpropoxv)-4-methyl-1 -

phenyl-1 H-pyrazol-5 -amine: To a solution of TBDMS-Cl (725 mg, 4.81 mmol) and imidazole (390 

mg, 5.72 mmol) in dry DMF (7.0 mL) was added (S)-l-(5-amino-4-methyl-l-phenyl-1 H-pyrazol-3 -
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yloxy)-3-methoxypropan-2-ol (635 mg, 2.29 mmol) in dry DMF (2 mL). The mixture stirred at 

ambient temperature for 2.5 hours. The mixture added to FLO (70 mL), mixed for 5 minutes and 

extracted with Et20 (3X). The combined extracts were washed with saturated NaCl (2X) and dried 

over MgS04. The dried solution was filtered through a Si02 plug capped with a layer of MgS04 

(Et20 elution). The filtrate was concentrated to give the title compound as a colorless oil that was 

dried in vacuum (940 mg, 105%). MS (apci) m/z = 392.2 (M+H). 1H NMR (CDCI3) § 7.50 (d, 

2H), 7.40 (t, 2H), 7.23 (t, 1H), 4.09-4.30 (m, 3H), 3.57 (br s, 2H), 3.38-3.44 (m, 2H), 3.32 (s, 3H), 

1.83 (s, 3H), 0.88 (s, 9H), 0.11 (s, 6H). 

Intermediate 187 

(Ry3-(2-(Ytert-butvldimethvlsilv0oxv)-3-methoxvpropoxv)-4-methvl-l -phenyl- lH-pyrazol-5-

amine 

[00641] The title compound was prepared using the procedure described for (S)-3-(2-((tert-

butyldimethylsilyl)oxy)-3 -methoxypropoxy)-4-methyl-1 -phenyl-1 H-pyrazol-5 -amine (Intermediate 

186) substituting (S)-2-(methoxymethyl)oxirane with (R)-2-(methoxymethyl)oxirane in Step A. 

The product was obtained as a colorless syrup (921 mg, 38% over 2 steps). MS (apci) m/z = 392.2 

(M+H). JH NMR (CDCI3) § 7.50 (d, 2H), 7.40 (t, 2H), 7.23 (t, 1H), 4.09-4.30 (m, 3H), 3.57 (br s, 

2H), 3.38-3.44 (m, 2H), 3.32 (s, 3H), 1.83 (s, 3H), 0.88 (s, 9H), 0.11 (s, 6H). 

Intermediate 188 

k^-NBoc 

tert-butyl 4-((5-amino-1 -phenyl-1 H-pyrazol-3-vOmethoxy)piperidine-1 -carboxylate 

[00642] Step A: tert-butyl 4-(2-ethoxv-2-oxoethoxy)piperidine-1 -carboxylate: A solution of 

tert-butyl 4-hydroxypiperidine-l-carboxylate (2.00 g, 9.94 mmol) in dry THF (25 mL) was cooled 

to 0 °C and KOtBu (1.12 g, 9.94 mmol) was added. The mixture was allowed to reach ambient 

temperature and was stirred for 10 minutes. The mixture was cooled to 0 °C and ethyl 2-

bromoacetate (1.65 mL, 14.9 mmol) was added dropwise. The reaction was allowed to reach 

ambient temperature and was stirred for 17 hours. The mixture was partitioned into in H20 and 

EtOAc, mixed and the organic layer was removed. The organic layer was dried over MgS04, 

filtered and concentrated. The residual thick yellow oil was purified by silica chromatography 
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using a 10-25% EtOAc/hexanes gradient elution to afford the title compound as a colorless oil 

(0.967 g, 34% yield). NMR (CDC13) § 4.22 (q, 2H), 4.12 (s, 2H), 3.67-3.84 (m, 2H), 3.52-3.63 

(m, 1H), 3.05-3.11 (m, 2H), 1.81-1.90 (m, 2H), 1.53-1.62 (m, 2H), 1.45 (s, 9H), 1.29 (t, 3H). 

[00643] Step B: tert-butyl 4-(Y5-amino-1 -phenyl-1 H-pyrazol-3-yl)methoxy)pi peri dine-1 -

carboxylate: A solution of diisopropylamine (1.08 mL, 7.74 mmol) in dry THF (5 mL) was cooled 

to 0 °C and 2.5M nBuLi in hexanes (2.96 mL, 7.41 mmol) was slowly added. The mixture was 

stirred at 0 °C for 10 minutes and was cooled to -78 °C. Acetonitrile (0.404 mL, 7.74 mmol) was 

added and the mixture was stirred for 15 minutes. A solution of tert-butyl 4-(2-ethoxy-2-

oxoethoxy)piperidine-l-carboxylate (0.967 g, 3.37 mmol) in THF (2.5 mL) was added and the 

mixture was stirred at -78 °C for 1 hour. The mixture was allowed to reach ambient temperature, 

was quenched with ice water and concentrated. The residual aqueous mixture was neutralized with 

2M HCI and was extracted with CH2CI2 (3X). The combined organic fractions were dried over 

MgSC>4, filtered and concentrated to provide the crude cyano-ketone as a yellow oil that was used 

immediately in the next step. 

[00644] Step C: tert-butyl 4-((5-amino-1 -phenyl-1 H-pyrazol-3-yl)mcthoxv)pipcridine-1 -

carboxylate: The crude oil obtained in Step B was dissolved in EtOH (17 mL) and 

phenylhydrazine (0.396 mL, 3.99 mmol) was added. The mixture was heated at 60°C for 60 hours, 

was cooled to ambient temperature and was concentrated. The residue was partitioned into EtOAc 

and water, mixed and the organic layer removed. The aqueous layer was extracted with EtOAc 

(2X) and the combined EtOAc portions were dried over MgS04, filtered and concentrated. The 

residual orange oil was purified by silica chromatography using a 10-100% EtOAc/hexanes 

gradient elution. The pooled product fractions were concentrated and the residual yellow-orange 

oil was re-purified by reverse phase HPLC using a 0-100%) acetonitrile/water gradient to provide 

the title compound as an orange foam (0.264 g, 21% yield). MS (apci) m/z = 373.2 (M+H). 

Intermediate 189 
H2N 

1 -phenyl-3 -(tetrahvdro-2H-pyran-4-vO-1 H-pyrazol-5 -amine 

[00645] Step A: 3-oxo-3-(tetrahvdro-2H-pvran-4-v0propanenitrile: A 1M solution of 

LHMDS in dry THF (26.3 mL, 26.3 mmol) was cooled to -78 °C and acetonitrile (1.43 mL, 27.5 

mmol) was added dropwise over 2 minutes. The mixture was stirred at -78 °C for 1 hour and a 

solution of methyl tetrahydro-2H-pyran-4-carboxylate (3.41 mL, 25.0 mmol) in dry THF (12 mL) 

was added. The mixture was stirred for 1 hour, the dry ice bath was removed and the mixture 
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allowed to reach ambient temperature. The mixture was poured into chilled H2O (250 mL) and was 

extracted with Et20 (3X). The aqueous portion was cooled to 0 °C and 6M HCI was added 

dropwise to pH=3 (starting pH=12). The mixture was extracted with EtOAc (3X) and the 

combined extracts were dried over MgS04. The solution eluted through a Si02 plug eluting with 

EtOAc. The filtrate was concentrated to give the title compound as a colorless oil (2.52 g, 66%). 
JH NMR (CDCI3) § 3.99-4.06 (m, 2H), 3.54 (s, 2H), 3.46 (t, 2H), 2.76-2.86 (m, 1H), 1.70-1.86 (m, 

4H). 

[00646] Step B: 1 -phenyl-3 -(tetrahvdro-2H-pvran-4-vO-1 H-pyrazol-5 -amine: To a solution 

of 3-oxo-3-(tetrahydro-2H-pyran-4-yl)propanenitrile (2.30 g, 12.8 mmol) in absolute EtOH (35 

mL) was added phenylhydrazine hydrochloride (2.21 g, 15.3 mmol) and the mixture was heated at 

reflux until complete by TLC (5 hours). The mixture was cooled to ambient temperature and was 

concentrated. The residue was partitioned in H20 (75 mL) and EtOAc (40 mL). 2M NaOH was 

added to pH=5 with vigorous mixing, the organic layer was removed and the aqueous was extracted 

with EtOAc (2X). The combined EtOAc fractions were washed with H20 and saturated NaCl. The 

solution was diluted with an equal volume of hexanes, dried over MgSOVactivated carbon and 

eluted through a Si02 plug eluting with 50% EtOAc-hexanes. The filtrate was concentrated to give 

a gold syrup. The syrup was treated with Et20 and stirred until a fine, granular suspension formed. 

The solid was collected, washed with Et20 and dried in vacuum to furnish the title compound as a 

white solid (2.01 g, 65%). JH NMR (CDC13) 8 7.55 (d, 2H), 7.46 (t, 2H), 7.32 (t, 1H), 5.49 (s, 1H), 

4.00-4.08 (m, 2H), 3.97 (br s, 2H), 3.52 (dt, 2H), 2.86 (m, 1H) 1.73-1.93 (m, 4H). 

[00647] The following compounds were prepared according to the method used for the 

preparation of 1-phenyl-3-(tetrahydro-2H-pyran-4-yl)-lH-pyrazol-5-amine (Intermediate 189) 

using either acetonitrile or propiononitrile in Step A in conjunction with the appropriate ester. 

Intermediate # Structure Data 
HoN 

\ 
190 MS (apci) m/z = 343.1 (M+H) 

H2V/ 
191 Cr^O MS (apci) m/z = 258.0 (M+H) 

192 

H2N 

CrN>^N 
JH NMR (CDCI3) 8 7.62 (d, 2H), 
7.50 (t, 2H), 7.37 (t, 1H), 5.72 (s, 
1H), 3.91 (br s, 2H), 2.58 (s, 3H), 
2.44 (s, 3H). 
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Intermediate # Structure Data 

193 

H2N , JH NMR (CDC13) 8 7.60 (d, 2H), 
7.49 (t, 2H), 7.37 (t, 1H), 6.45 (s, 
1H), 3.67 (br s, 2H), 2.45 (s, 3H), 
2.24 (s, 3H). 

194 

H2N , JH NMR (CDCI3) 8 7.45-7.56 (m, 
4H), 7.35 (t, 1H), 4.00-4.06 (m, 
2H), 3.88 (dt, 2H), 3.62 (br s, 2H), 
2.18-2.34 (m, 4H),2.11 (s, 3H). 

195 

H2N / 

(1 J N A ) 
Boc' 

MS (apci) m/z = 343.2 (M+H) 

196 

H'N/ 

c&o 
Boc 

MS (apci) m/z = 343.2 (M+H) 

197 

H2N 

/TVN> 11 IT N 

Boc' 

MS (apci) m/z = 329.2 (M+H) 

198 

H2N 

Qr^O 
Boc/ 

MS (apci) m/z = 329.2 (M+H) 

Intermediate 199 

Phenyl 1 ',4-dimcthyl-1 -phenyl-1H, 1 'H-3,,4'-bipvrazol-5 -ylcarbamate 

[00648] Step A: ethyl 1 -methyl-1 H-pvrazole-4-carboxylate: To a 3000-mL three-necked 

flask was added ethyl 2-formyl-3-oxopropanoate (100 g, 694 mmol), followed by anhydrous 200-

proof EtOH (694 mL) to obtain a clear yellowish solution. The reaction was cooled in an ice bath 

to 5 °C, and then methylhydrazine (35.8 mL, 680 mmol) was added dropwise. A vigorous 

exotherm was observed during hydrazine addition and the temperature was kept below 12 °C by 

controlling the addition rate. After the hydrazine addition was complete, the ice bath was removed, 

and the reaction was allowed to stir at ambient temperature overnight. The reaction was 

concentrated on a rotary evaporator to a crude orange oil. The crude was taken up in DCM and re-
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concentrated, then on high vacuum for 2 days to yield tan orange oil. LC/MS and 'H NMR showed 

essentially pure ethyl 1-methyl-lH-pyrazole-4-carboxylate (106 g, 99.1%). 

[00649] Step B: 2-methyl-3-(T -methyl- lH-pyrazol-4-vr)-3-oxopropanenitrile: To a four-

necked 5-liter round bottomed flask fitted with an overhead stirrer and addition funnel was charged 

LHMDS (1444 mL, 1444 mmol) (1.0M in THF). The solution was cooled in an acetone/dry ice 

bath first (internal temperature of -79 °C) under nitrogen, followed by slow addition of 

propiononitrile (103 mL, 1444 mmol) via dropping funnel. The mixture was stirred at -80 °C for 90 

minutes. A solution of ethyl 1-methyl-lH-pyrazole-4-carboxylate (106 g, 688 mmol) in anhydrous 

THF (500 mL) was then introduced dropwise via an addition funnel (addition time: about 45 

minutes; internal temperature during addition remained below -76 °C) . After the addition was 

complete, the reaction was allowed to slowly warm to ambient temperature and stirred overnight. 

An orange glass deposited on the bottom of the flask. The organics were decanted and the glass 

was dissolved in warm water. The mixture was washed with with ether (3 x 1000 mL). The 

aqueous phase was then pH-adjusted to 5 (pH paper) using concentrated HCI and saturated 

bicarbarbonate solution The aqueous layer was extracted with DCM (3 x 1000 mL). The combined 

organic extracts were dried over MgSC>4 filtered and concentrated to yield the 2-methyl-3-(1-

methyl-lH-pyrazol-4-yl)-3-oxopropanenitrile as an amber oil (92 g, 82%). MS (apci) m/z = 162.1 

(M-H). 

[00650] Step C: 1 '.4-dimethyl-1 -phenyl-1H. 1 'H-3.4'-bipyrazol-5-amine: A 3L, 3 necked 

round bottomed flask was charged with 2-methyl-3-(l-methyl-1 H-pyrazol-4-yl)-3-

oxopropanenitrile (60 g, 368 mmol) absolute anhydrous ethanol (1000 mL) and phenylhydrazine 

hydrochloride (58 g, 404 mmol) at ambient temperature to form a yellowish suspension. The 

reaction vessel was equipped with a water condenser and refluxed (using a heating mantle) 

overnight.The reaction was concentrated and 1M NaOH (1L) was added and the solid was broken 

up and collected. The solid was washed with water and hexanes. A second crop crashed out in the 

filtrate and was collected. The combined solids were crushed and triturated with ether (500 mL). 

The solid was collected filtration, washed with hexanes and air dried under vacuum to provide l',4-

dimethyl-1-phenyl-lH,rH-3,4'-bipyrazol-5-amine (93 g, 100%). 

[00651] Step D: phenyl 1 '.4-dimethyl-1 -phenyl- 1H. 1 'H-3.4'-bipyrazo 1-5-ylcarbamate: In a 3 

L, round bottomed flask was charged with 1',4-dimethyl-1-phenyl-lH,l'H-3,4'-bipyrazol-5-amine 

(50 g, 197.4 mmol) and EtOAc (1000 mL) to obtain a clear brownish solution. To this was added 

NaOH (2M aq) (500 mL) in one portion to obtain a turbid mixture (both the aqueous and organic 

layers were clear but a precipitate was observed in between the two layers). After 3 minutes, 

phenyl carbonochloridate (74.29 mL, 592.2 mmol) was added slowly at ambient temperature 

exotherm to 33 °C. The reaction stirred at ambient temperature for 2 hours. Additional phenyl 
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carbonochloridate (10 mL) was added. After 30 minutes the organics were separated, washed with 

brine and concentrated in vacuo. The product was purified by silica gel chromatography (eluting 

with 75% ethyl acetate in hexanes) to provide phenyl 1',4-dimethyl-1-phenyl-lH,l'H-3,4'-

bipyrazol-5-ylcarbamate (60 g, 81.4%). 

Intermediate 200 

P 
_,)^o 

phenyl 1 '.4-dimethyl-1 -phenyl-1H. 1 'H-3.4'-bipyrazol-5 -ylcarbamate 

[00652] A 3 L, round bottomed flask was charged with 1',4-dimethyl-1-phenyl-lH,l'H-3,4'-

bipyrazol-5-amine (50 g, 197.4 mmol) and EtOAc (1000 mL) to obtain a clear brownish solution. 

To this was added NaOH (2M aq) (500mL) in one portion to obtain a turbid mixture (the aqueous 

and organic layers were clear, but a precipitate was observed in between the two layers). After 3 

minutes, phenyl carbonochloridate (74.29 mL, 592.2 mmol) was added slowly at ambient 

temperature (the temperature of the reaction mixture increased to 33 °C during the addition). The 

reaction stirred at ambient temperature for 2 hours. Additional phenyl carbonochloridate (10 mL) 

was added. After 30 minutes the organics layers were separated, washed with brine and 

concentrated in vacuo. The residue was purified by silica gel chromatography (eluting with 75% 

ethyl acetate in hexanes) to provide phenyl r,4-dimethyl-l-phenyl-lH,l'H-3,4'-bipyrazol-5-

ylcarbamate (60 g, 81.4%). 

Intermediate 201 

P 
O 
)=0 

phenyl (4-chloro-3-ethoxy-1 -phenyl-1 //-pyrazol-5-yl (carbamate 

[00653] Step A: Preparation of phenyl (3-cthoxy-1 -phenyl-1 //-pyrazol-5-yl (carbamate: To a 

suspension of 3-ethoxy-1-phenyl-1 H-pyrazol-5-amine (Intermediate P139, 169 mg, 0.832 mmol) in 

EtOAc (5 mL) at 0 °C was added 2.0 M aqueous NaOH solution (1.25 mL, 2.50 mmol), followed 

by dropwise addition of phenyl carbonochloridate (0.178 mL, 1.41 mmol). The reaction was 
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stirred at ambient temperature for 15 hours. The reaction mixture was diluted with EtOAc and 

phase-separated. The organic layer was washed with water and brine, dried over MgS04, and 

concentrated. The residue was purified by flash chromatography on silica gel (6:1 hexanes:EtOAc) 

to give the title compound (219 mg, 81% yield). MS (apci) m/z = 324.1 (M+H). 

[00654] Step B: Preparation of phenyl (4-chloro-3-ethoxy-1-phenyl-1 H-pyrazol-5-

yl (carbamate: To a solution of phenyl 3-ethoxy-1-phenyl-1 H-pyrazol-5-ylcarbamate (92 mg, 0.28 

mmol) and pyridinium 4-methylbenzenesulfonate (7.2 mg, 0.028 mmol) in DCM (2 mL) was added 

/Y-chlorosuccinimidc (42 mg, 0.31 mmol) at ambient temperature. The mixture was stirred at 

ambient temperature for 2 days and then concentrated under reduced pressure. The residue was 

purified by flash chromatography on silica gel (9:1,hexanes/EtOAc) to give the title compound (76 

mg, 75% yield). MS (apci) m/z = 358.1 (M+H). 

Intermediate 202 

P 
O 
)=0 

Phenyl (3-ethoxy-4-fluoro-1 -phenyl-1 //-r>yrazol-5-yl (carbamate 

[00655] Prepared according to the procedure described in Example 167, step B using phenyl 

3-cthoxy-1 -phenyl-1 //-pyrazol-5-ylcarbamatc as a replacement for phenyl 3-mcthyl-1 -phenyl-1H-

pyrazol-5-ylcarbamate. 

Intermediate 203 

P 
O y=° 

Phenyl (4-bromo-3-(2-hvdroxv-2-methylpropoxv)-1 -phenyl-1 //-nvrazol-5-yl (carbamate 

[00656] Step A: Preparation of 5-amino-1 -phenyl-1 //-pyrazol-3(2H(-one: Prepared 

according to the method described for Intermediate PI, replacing 4,4-dimethyl-3-oxopentanenitrile 

with ethyl 2-cyanoacetate, and substituting phenylhydrazine for ethyl 3-hydrazinylbenzoate 

hydrochloride. MS (apci) m/z = 176.0 (M+H). 
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[00657] Step B: Preparation of 1 -((5-amino-1 -phenyl-1 /f-pyrazol-3-yl)oxv)-2-methylpropan-

2-ol: A mixture of 5-amino-1 -phenyl-1 H-pyrazol-3(2//)-onc (0.330 g, 1.88 mmol), 2,2-

dimethyloxirane (0.143 g, 1.98 mmol) and K2CO3 (0.521 g, 3.77 mmol) in DMA (5 mL) was 

heated at 80 °C for 3 days. After cooling, the reaction mixture was diluted with EtOAc, washed 

with water and brine and dried over MgS04. The mixture was filtered through a pad of Si02 eluting 

with EtOAc to yield the title compound. MS (apci) m/z = 248.1 (M+H). 

[00658] Step C: Preparation of phenyl (3-(2-hvdroxv-2-mcthylr>ror>oxv)-1 -phenyl-1H-

nyrazol-5-y 1 (carbamate: Prepared according to the method described for Intermediate 201. Step A 

using 1-((5-amino-1-phenyl-1 H-pyrazol-3-yl)oxy)-2-methylpropan-2-ol as a replacement for 3-

ethoxy-1-phenyl-1 H-pyrazol-5-amine. MS (apci) m/z = 368.1 (M+H). 

[00659] Step D: Preparation of phenyl (4-bromo-3-(2-hvdroxv-2-methvlpropoxv)-l-phenyl-

1 //-r>yrazol-5-yl (carbamate: Prepared according to the method described for Intermediate 201, 

Step B using /V-bromo succinimide as a replacement for A'-chlorosuccinimidc, and substituting 

phenyl (3-(2-hydroxy-2-mcthylpropoxy)-1 -phenyl-1 //-pyrazol-5-yl)carbamatc for phenyl 3-ethoxy-

1-phenyl-l/f-pyrazol-5-ylcarbamate. MS (apci) m/z = 446.1 (M+H). 

[00660] The following compounds prepared according to the method describe for the 

preparation of Intermediate 200, using the appropriate amino pyrazole intermediate: 

Intermediate 
# Structure Name Data 

204 

OPh 

a.v 
N \ 

phenyl 3-(3-
methoxypropyl)-4-
methyl-1 -phenyl-1H-
pyrazol-5-ylcarbamate 

MS (apci) m/z = 
366.1 (M+H). 

205 

OPh 

HN^O 

OVr 
phenyl 3-(l,l-difluoro-
2-hydroxyethyl)-4-
methyl-1 -phenyl-1H-
pyrazol-5-ylcarbamate 

MS (apci) m/z = 
374.1 (M+H). 

OPh 

HN^O 

OVr 

206 

OPh 

HN^O ovr -• 
N:\—-( 

OH 

(S)-phenyl 3-(2-
hydroxypropyl)-4-
methyl-1 -phenyl-1H-
pyrazol-5-ylcarbamate 

MS (apci) m/z = 
352.1 (M+H). 

OPh 

HN^O ovr -• 
N:\—-( 

OH 
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Intermediate 
# Structure Name Data 

207 

OPh 

HN^O 

OH 

(R)-phenyl 3-(2-
hydroxypropyl)-4-
methyl-1 -phenyl-1H-
pyrazol-5-ylcarbamate 

MS (apci) m/z = 
352.1 (M+H). 

208 

OPh 

HN^O 

OH 

phenyl 3-(2-hydroxy-2-
methylpropyl)-4-
methyl-1 -phenyl-1H-
pyrazol-5-ylcarbamate 

MS (apci) m/z = 
366.2 (M+H). 

209 

OPh 

HN^O 

O-HV 
^OH 

phenyl 3-(3-
hydroxycyclobutyl)-4-
methyl-1 -phenyl-1H-
pyrazol-5-ylcarbamate 

MS (apci) m/z = 
364.2 (M+H). 

210 

OPh 

HN^O 

OVr 
N==\^ 

OH 

phenyl 3-(2-
hydroxyethyl)-4-methyl-
1 -phenyl-1 H-pyrazol-5 -
ylcarbamate 

MS (apci) m/z = 
338.1 (M+H). 

211 

OPh 

HN^O 

O-HV 
0 

ethyl 4-methyl-5-
(phenoxycarbonylamino 
)-1 -phenyl-1 H-pyrazole-
3-carboxylate 

MS (apci) m/z = 
366.1 (M+H). 

212 

OPh 

HN^O 

O 

phenyl 4-methyl-3-
(methylcarbamoyl)-1 -
phenyl-1 H-pyrazol-5 -
ylcarbamate 

MS (apci) m/z = 
351.1 (M+H). 

213 

OPh 

HN^O a,v 
N"A^NH2 

0 

phenyl 3-carbamoyl-4-
methyl-1 -phenyl-1H-
pyrazol-5-ylcarbamate 

MS (apci) m/z = 
337.1 (M+H). 
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Intermediate 
# 

Structure Name Data 

214 

OPh 

HN^O ovr N V°v 

phenyl (4-methyl-3-(5-
methyl-1,3,4-oxadiazol-
2-yl)-1 -phenyl-1H-
pyrazol-5 -yl)carbamate 

MS (apci) m/z = 
376.1 (M+H). 

215 

OPh 

HN^O 

O-vV 
N=VN 

o. ^— 
N 

phenyl 4-methyl-3-(3-
methyl-1,2,4-oxadiazol-
5 -y 1)-1 -phenyl-1H-
pyrazol-5-ylcarbamate 

MS (apci) m/z = 
376.1 (M+H). 

216 

OPh 

HN^O 

CKV 
N=%=N 

CX/-CF3 

phenyl 4-methyl-l-
phenyl-3-(3-
(trifluoromethyl)-1,2,4-
oxadiazol-5 -yl)-1H-
pyrazol-5-ylcarbamate 

MS (apci) m/z = 
430.1 (M+H). 

217 
Ph02CHN 

Cr^C-BOC 

tert-butyl 4-(5-
((phenoxycarbonyl)amin 
o)-1 -phenyl-1 H-pyrazol-
3-yl)piperidine-l-
carboxylate 

MS (apci) m/z = 
463.3 (M+H) 

218 

Ph v° 
HN/ 

Qr^Hy 

phenyl (4-methyl-l-
phenyl-3 -(tetrahydro-
2H-pyran-4-yl)-1H-
pyrazol-5 -yl)carbamate 

MS (apci) m/z = 
378.2 (M+H) 

219 

Ph v° 
HN 

Qr^r 

phenyl (3-(3,5-
dimethylisoxazol-4-yl)-
1 -phenyl-1 H-pyrazol-5 -
yl)carbamate 

'HNMR 
(CDC13) § 7.56-
7.64 (m, 4H), 
7.48-7.52 (m, 
1H), 7.40 (t, 2H), 
7.26 (t, 2H), 7.16 
(br s, 2H), 6.71 
(br s, 1H), 2.60 
(s, 3H) 2.46 (s, 
3H) 
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Intermediate 
# 

Structure Name Data 

220 

Ph v° 
HN / 

phenyl (4-methyl-3-(5-
methylisoxazol-3 -yl)-1 -
phenyl-1 H-pyrazol-5 -
yl)carbamate 

'HNMR 
(CDC13) 8 7.54 
(d, 2H), 7.49 (t, 
2H), 7.41 (t, IH), 
7.33 (br s, 2H), 
7.20 (br s, IH), 
7.08 (br s, IH), 
6.74 (br s, IH), 
6.66 (br s, IH), 
6.48 (s, IH), 
2.45 (s, 3H) 2.34 
(s, 3H) 

221 

Ph v° 
HN . 

G~^G 
N 

phenyl (3-(4-
cyanotetrahydro-2H-
pyran-4-yl)-4-methyl-1 -
phenyl-1 H-pyrazol-5 -
yl)carbamate 

'HNMR 
(CDCI3) § 7.06-
7.56 (m, 9H), 
6.75 (br s, IH), 
6.51 (s, IH), 
4.04 (d, 2H) 3.89 
(t, 2H), 2.20-
2.39 (m, 4H), 
2.28 (s, 3H) 

222 

V 'h y—o 
HN, 

Q-^V) 
(R)-tert-butyl 2-(4-
methyl-5 -((phenoxy 
carbonyl)amino)-1 -
phenyl-1 H-pyrazol-3 -
yl)pyrrolidine-l-
carboxylate 

MS (apci) m/z = 
463.2 (M+H) 

223 

V /Ph 
y—o 

Cr^O 
7^ 

(S)-tert-butyl 2-(4-
methyl-5 -((phenoxy 
carbonyl)amino)-1 -
phenyl-1 H-pyrazol-3 -
yl)pyrrolidine-l-
carboxylate 

MS (apci) m/z = 
463.2 (M+H) 

224 

O Ph Vo 
HN 

if<V~ N. 

" TT< 

(R)-tert-butyl 2-(5-
((phenoxycarbonyl) 
amino)-1 -phenyl-1H-
pyrazol-3-
yl)pyrrolidine-l-
carboxylate 

MS (apci) m/z = 
449.2 (M+H) 
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Intermediate 
# 

Structure Name Data 

225 

n Ph 
\\ ' V-o 

HN 

QrQ-Q 
A 0 

(S)-tert-butyl 2-(5-
((phenoxycarbonyl) 
amino)-1 -phenyl-1H-
pyrazol-3-
yl)pyrrolidine-l-
carboxylate 

MS (apci) m/z = 
449.2 (M+H) 

226 
Vh 

HN 

^%oc 

tert-butyl 4-((5-
((phenoxycarbonyl) 
amino)-1 -phenyl-1H-
pyrazol-3-
yl)methoxy)piperidine-
1-carboxylate 

MS (apci) m/z = 
493.2 (M+H) 

227 Ph02CHN phenyl (3-
(hydroxymethyl)-1 -
phenyl-1 H-pyrazol-5 -
yl)carbamate 

MS (apci) m/z = 
310.1 (M+H) 

Intermediate 228 
Ph02CHN 

// Nl' 

% 
NBoc 

tert-butyl 4-((4-chloro-5 -((phenoxycarbonyQamino)-1 -phenyl-1 H-pyrazol-3 -

yl)mcthoxy)pi peri dine-1 -carboxylate 

[00661] To a suspension of tert-butyl 4-((5-(phenoxycarbonylamino)-1-phenyl-1 H-pyrazol-

3-yl)methoxy)piperidine-l-carboxylate (Intermediate 226), 98.5 mg, 0.200 mmol) in DCM (2.0 

mL) was added pyridinium 4-methylbenzenesulfonate (PPTS) (5.03 mg, 0.020 mmol) and N-

chlorosuccinimide (40.1 mg, 0.300 mmol). The resulting solution was stirred at ambient 

temperature for 8 days. The mixture was diluted with water and CH2CI2, the organic layer was 

separated and the aqueous was extracted with CH2CI2 (2X). The combined organic fractions were 

dried over MgS04, filtered and concentrated. The residue was purified by silica chromatography 

using 30-40% EtOAc/hexanes gradient elution to afford the title compound as an orange oil (73.5 

mg, 70%) yield). MS (apci) m/z = 527.2 (M+H). 

Intermediate 229 

Ph02CHN 

// X 

Phenyl (4-chloro-3-(hydroxymethyl)-1 -phenyl-1 H-pyrazol-5-vOcarbamate 
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[00662] Prepared from phenyl 3-(hydroxymethyl)-l-phenyl-1 H-pyrazol-5-ylcarbamate 

(Intermediate 227) using the procedure outlined for the preparation of tert-butyl 4-((4-chloro-5-

((phenoxycarbonyl)amino)-1 -phenyl-1 H-pyrazol-3 -yl)methoxy)piperidine-1 -carboxylate 

(Intermediate 228). In this instance, the compound was isolated a white solid (108 mg, 28%). MS 

(apci) m/z = 344.0 (M+H). 

Intermediate 230 

Phenyl (4-bromo-3-(hydroxymethyl)-1 -phenyl-1 H-pyrazol-5-yl (carbamate 

[00663] To a suspension of phenyl 3-(hydroxymethyl)-l-phenyl-1 H-pyrazol-5-ylcarbamate 

(Intermediate 227, 100 mg, 0.323 mmol) in CH2C12 (1.6 mL) was added pyridinium 4-

methylbenzenesulfonate (PPTS) (8.12 mg, 0.0323 mmol) and A-bromosuccinimidc (86.3 mg, 0.485 

mmol). The reaction mixture was stirred for 16 hours at ambient temperature. The resulting 

suspension was filtered and the collected solid washed briefly with CH2CI2 and dried in vacuum to 

afford the title compound a white solid (48.5 mg, 39%>). MS (apci) m/z = 388.0 (M+H). 

[00664] The following pyrazole intermediates were made according to the methods 

described for the preparation of Intermediate 228, 229 or 230. 

Intermediate Structure Name MS (apci) 
m/z 

231 

,Ph 
O 

HN^O 

OsVcl 
N=\ 

V-o 
\ 

phenyl (4-chloro-3-
(methoxymethyl)-1 -phenyl-
1 H-pyrazol-5 -yl)carbamate 

358.1 
(M+H) 

232 

,Ph 
O 

HN^O CK,V N=\ 
V-o 

\ 

phenyl (4-bromo-3-
(methoxymethyl)-1 -phenyl-
1 H-pyrazol-5 -yl)carbamate 

402.2 
(M+H) 

233 

,Ph 
O 

y , HN^O 

0-N/VCI 
N=\ 

phenyl (4-chloro-3-(l,l-
difluoro-2-hydroxyethyl)-1 -
phenyl-1 H-pyrazol-5 -
yl)carbamate 

394.1 
(M+H) 
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Intermediate Structure Name MS (apci) 
m/z 

234 

„Ph 
0 

_ HN^O 

OH 

phenyl (4-chloro-3-(2-
hydroxy-2-methylpropyl)-1 -
phenyl-1 H-pyrazol-5 -
yl)carbamate 

386.1 
(M+H) 

235 

-Ph 
0 

_ HN^o 

0^NVCI 
N=( / 

OH 

(S)-phenyl (4-chloro-3-(2-
hydroxypropyl)-1 -phenyl-1H-
pyrazol-5 -yl)carbamate 

372.1 
(M+H) 

236 

-Ph 
0 

_ HN^O 

OH 

(R)-phenyl (4-chloro-3-(2-
hydroxypropyl)-1 -phenyl-1H-
pyrazol-5 -yl)carbamate 

372.1 
(M+H) 

237 

-Ph 
0 

_ HN^O 

OH 

(R)-phenyl (4-bromo-3-(2-
hydroxypropyl)-1 -phenyl-1H-
pyrazol-5 -yl)carbamate 

416.0 
(M+H) 

238 

o'Ph 

HN^O 

O^N^V01 

OH 

phenyl (4-chloro-3-(3-
hydroxy cyclobutyl)-1 -phenyl-
1 H-pyrazol-5 -yl)carbamate 

384.1 
(M+H) 

239 

OPh 

HN^O 

C~KV 
N 

phenyl 4-chloro-3-(3-methyl-
1,2,4-oxadiazol-5-yl)-1 -
phenyl-1 H-pyrazol-5 -
ylcarbamate 

396.0 
(M+H) 

240 

P 
O )=° 

HNWG| 

phenyl (4-chloro-3-(2-
hydroxy-2-methylpropoxy)-1 -
phenyl-1 H-pyrazol-5 -
yl)carbamate 

446.1 
(M+H) 
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Intermediate Structure Name MS (apci) 
m/z 

241 

P 
0 
)=o 
-a 

phenyl (4-chloro-3-(2-
hydroxy-2-methylpropoxy)-1 -
phenyl-1 H-pyrazol-5 -
yl)carbamate 

388.1 
(M+H) 

242 

p 
0 y=° 

HN Br 

phenyl (4-bromo-3-(2-
hydroxy-2-methylpropoxy)-1 -
phenyl-1 H-pyrazol-5 -
yl)carbamate 

433.0 
(M+H) 

243 

P 
0 
)=o 

HNWBr 

O'VY® 
0 

ethyl 4-bromo-5-
((phenoxycarbonyl)amino)-1 -
phenyl-1 H-pyrazole-3 -
carboxylate 

430.0 
(M+H) 

Intermediate 244 

2-phenylpyrazolor 1.5-alr>yridin-3-aminc 

[00665] Step A: Ethyl 2-phenylpyrazolor 1.5-a1pyridinc-3-carboxylatc: To a solution of 1-

aminopyridinium iodide (2.22 g, 10.0 mmol) in DMF (20 mL) was added K2CO3 (1.93 g, 14.0 

mmol) and ethyl 3-phenylpropiolate (3.30 mL, 20.0 mmol). The mixture was stirred at ambient 

temperature for 18 hours and was poured chilled water (100 mL). The mixture was stirred for 30 

minutes and was filtered through packed Celite®, rinsing with EtOAc and H2O. The organic layer 

was removed and was washed with H20 (4X), dried with over MgS04, filtered and concentrated. 

The residual dark red-orange oil was purified by silica chromatography using a 10-50% 

EtOAc/hexanes gradient elution to furnish the title compound as a yellow solid (1.75 g, 65.7% 

yield). MS (apci) m/z = 267.0 (M+H). 

[00666] Step B: 2-phenylpyrazolor 1.5-alpyridine-3-carboxylic acid hydrochloride: To 

solution of ethyl 2-phenylpyrazolo[l,5-a]pyridine-3-carboxylate (1.72 g, 6.46 mmol) in EtOH (10 

mL) was added 2M NaOH (16.1 mL, 32.3 mmol) and the reaction mixture was heated at reflux for 

7 hours. The reaction mixture was cooled to ambient temperature and was cooled in an ice bath. 
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The mixture was acidified with concentrated HCI and the resulting suspension was collected via 

vacuum filtration. The product cake was washed with water and dried in vacuum to afford the title 

compound as a gold solid (1.69 g, 95.2% yield). MS (apci) m/z = 195.2 ((M+H)-CC>2). 

[00667] Step C: 2-phenylpyrazolor 1.5-alnvridine: A mixture of 2-phenylpyrazolo[l,5-

a]pyridine-3-carboxylic acid hydrochloride (1.00 g, 3.64 mmol) in polyphosphoric acid (41.6 m:, 

364 mmol) was heated at 80 °C for 17 hours. The resulting gelatinous mixture was cooled to 

ambient temperature and ice water was added (150 mL). The mixture was stirred until a granular 

suspension began to form. The suspension was transferred to water (350 mL) and the mixture 

stirred until a fine granular suspension resulted. The solid was collected via vacuum filtration, 

washed with water and dried in vacuum to afford the title compound as an orange solid (0.84 g, 

118%) that was used directly in the next step. MS (apci) m/z = 195.2 (M+H). 

[00668] Step D: 3-nitroso-2-phenvlpyrazolor 1.5-alpyridine: To a solution of 2-

phenylpyrazolo[l,5-a]pyridine (0.84 g, 2.85 mmol) in acetic acid (2.85 mL, 51.4 mmol) was added 

NaNC>2 (0.295 g, 4.28 mmol) in water (1.43 mL) dropwise over 10 minutes (vigorous bubbling 

observed). The mixture was stirred for 20 minutes and was quenched with ice. The resulting 

suspension was warmed to ambient temperature and the solid collected via vacuum filtration. The 

collected solid was washed with water and dried in vacuum to provide the title compound as a dark 

green solid (0.380 g, 59.6%). MS (apci) m/z = 224.1 (M+H). 

[00669] Step E: 2-phenylpvrazolor 1.5-alpyridin-3-amine: To a mixture of 3-nitroso-2-

phenylpyrazolo[l,5-a]pyridine (0.380 g, 1.70 mmol) and Zn dust (0.557 g, 8.51 mmol) in EtOH 

(3.81 mL) was added concentrated HCI (0.156 mL, 1.87 mmol). The mixture was heated at reflux 

for 3 hours and was cooled to ambient temperature. The mixture was diluted with MeOH, filtered 

and the Zn cake washed with MeOH. The combined filtrate and washes were concentrated and the 

residue was partitioned into in water and DCM. The organic layer was removed and the aqueous 

portion was treated with saturated NaHCO^ to achieve pH =10. The mixture was extracted with 

DCM (3X) and the combined extracts were washed with saturated NaCl, dried over MgS04, 

filtered and concentrated. The residue was dried in vacuum to furnish the title compound as brown 

solid (0.304 g, 85.5% yield). MS (apci) m/z = 210.1 (M+H). *H NMR (CDC13) § 8.31 (d, IH), 

7.91(d, 2H), 7.49 (t, 2H), 7.38 (t, 2H), 6.96 (dd, IH), 6.64 (t, IH), 3.21 (br s, 2H). 

Intermediate 245 
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[00670] Step A: 2-(5-methyl-4-nitroso-3-phenyl-1 H-pyrazol-1 -vQpyrazine. To a solution of 

2-hydrazinylpyrazine (0.485 g, 4.40 mmol) in HO Ac (6 mL) was added (2-(hydroxyimino)-l-

phenylbutane-l,3-dione (0.765 g, 4.00 mmol) in small portions over 2 minutes. The mixture was 

stirred for 5 minutes and the resulting light orange suspension was stirred at 60 °C for 6 hours. 

EtOH (1 mL) was added and the mixture was heated at 60 °C for an additional 6 hours. The 

resulting dark green suspension was cooled to ambient temperature and the mixture was diluted 

with H20 (30 mL). The green suspension was stirred for 1 hour and the solid was collected via 

vacuum filtration. The collected solid was washed with H20 and dried in vacuum. The solid was 

suspended in EtOH (25 mL) and concentrated HCI (500 uL) was added. The mixture was heated at 

reflux for 20 hours, cooled to ambient temperature and diluted with chilled H20 (75 mL). The 

mixture was treated with 1M NaOH to pH=7 and was extracted with Et20 (3X). The combined 

extracts were washed with saturated NaCl and dried over MgS04. The dried solution was filtered 

through packed Celite® and concentrated. The residual green-yellow solid was purified on a Si02 

column using step gradient elution (25% CH2C12, 50% EtOAc/hexanes) to furnish the title 

compound as a turquoise solid (325 mg, 31%). MS (apci) m/z = 266.1 (M+H). 

[00671] Step B: 5-methyl-3-phenyl-1 -(pyrazin-2-vQ-1 H-pyrazol-4-amine. To a mixture of 2-

(5-methyl-4-nitroso-3-phenyl-1 H-pyrazol-l-yl)pyrazine (325 mg, 1.04 mmol) and Zn dust (340 mg, 

5.21 mmol) in EtOH (10 mL) was added concentrated HCI (95.5 uL, 1.15 mmol). The mixture was 

stirred at ambient temperature for 17 hours, then at 65 °C for 3 hours. The mixture was cooled to 

ambient temperature and was filtered through packed Celite® eluting with MeOH. The eluent was 

concentrated, and the residue was treated with H20 and mixed. The resulting orange suspension 

treated with 2M HCI to pH=l and the mixture was extracted with Et20 (3X). The aqueous portion 

was treated with 2M NaOH to pH=8 and extracted with EtOAc (3X). The combined EtOAc 

extracts were washed with saturated NaCl and dried over MgSOVactivated carbon. The solution 

was eluted through a Si02 plug eluting with EtOAc. The eluent was concentrated to give the title 

compound as a light yellow wax (33 mg, 13%). MS (esi) m/z = 252.2 (M+H). 

Intermediate 246 

1.5 -dimethyl-3 -phenyl-1 H-pyrazol-4-amine 

[00672] Step A: 1.5-dimcthyl-4-nitroso-3 -phenyl-1 H-pyrazole: To a solution of 

methylhydrazine (0.484 g, 10.5 mmol) in HOAc (10 mL) was added 2-(hydroxyimino)-l-

phenylbutane-l,3-dione (2.01 g, 10.5 mmol) in small portions over 5 minutes. The reaction 

mixture was heated at 60 °C for 1 hour and was cooled to ambient temperature. Et20 (50 mL) and 
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H20 (10 mL) were added to the mixture followed by slow addition of saturated Na2C03 until pH=8 

was obtained. The organic layer was removed and the aqueous layer was extracted with Et20 (2X). 

The combined organic fractions were dried over Na2SC>4, filtered and concentrated. The residue 

was purified by silica gel chromatography (1:5 EtOAc/hexanes) to give the title compound as a 

green solid (1.32 g, 63%). MS (apci) m/z = 202.1 (M+H). 

[00673] Step B: 1.5-dimethyl-3-phenyl-1 H-pyrazol-4-amine: To a solution of 1,5-dimethyl-

4-nitroso-3-phenyl-lH-pyrazole (1.32 g, 6.60 mmol) in MeOH (50 mL) was added Pd(OH)2 on 

carbon (200 mg, 20 wt%, 0.286 mmol) and the reaction mixture was shaken under 50 psi of H2 for 

3 hours at ambient temperature. The reaction mixture was evacuated, purged with N2 filtered 

through a pad of Celite® with MeOH elution. The eluent was concentrated and the residue dried in 

vacuum to provide the title compound as a tan solid (1.23 g, 100%). MS (apci) m/z = 188.1 

(M+H). 

Intermediate 247 

1 -isopropyl-5 -methyl-3 -phenyl-1 H-pyrazol-4-amine 

[00674] The title compound was prepared according to the method described for 

Intermediate 246, using isopropylhydrazine hydrochloride in place of methylhydrazine in Step A to 

provide 620 mg (51%) of the title compound over 2 steps. MS (apci) m/z = 216.1 (M+H). 

Intermediate 248 

5-methyl-3-phenyl-1 -(2.2.2-trifluoroethyr)- lH-pyrazol-4-amine 

[00675] Step A: 5-methyl-4-nitroso-3-phenyl-1 -(2.2.2-trifluoroethvn-1 H-pyrazole: The title 

compound was prepared using (2,2,2-trifluoroethyl)hydrazine in place of methylhydrazine in Step 

A of the procedure described for the preparation of l,5-dimethyl-3-phenyl-lH-pyrazol-4-amine 

(Intermediate 246). The compound was isolated as a green solid (999 mg, 71%). 1H NMR 

(CDC13) § 7.60-7.73 (m, 5H), 4.70 (q, 2H), 2.27 (t, 3H). 

[00676] Step B: 5-methyl-3-phenyl-1 -(2.2.2-trifluoroethyl)-lH-pyrazol-4-amine: To a 

mixture of 5-methyl-4-nitroso-3-phenyl-l-(2,2,2-trifluoroethyl)-lH-pyrazole (50 mg, 0.186 mmol) 

and Zn dust (60.7 mg, 0.929 mmol) in EtOH (0.4 mL) was added concentrated HCI (17.0 uL, 0.204 

mmol) and the mixture was heated at reflux for 3 hours. The mixture was cooled to ambient 
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temperature and was diluted with MeOH and filtered. The filtrate was concentrated and the residue 

was diluted in water. The aqueous mixture was treated with saturated NaHCO^ until pH=10 was 

achieved. The mixture was extracted with DCM (3X) and the combined extracts were dried over 

Na2S04, filtered and concentrated afford the title compound as a yellow oil (47.1 mg, 99.4% yield). 

MS (apci) m/z = 256.1 (M+H). 

Intermediate 249 

1 -ethyl-5 -methyl-3 -phenyl-1 H-pyrazol-4-amine 

[00677] Step A: 1 -ethyl-5-methyl-4-nitroso-3-phenyl-1 H-pyrazole: The title compound was 

prepared according to the procedure described for the preparation of Intermediate 246, using 

ethylhydrazine oxalate in place of methylhydrazine in Step A. 1-Ethyl-5-methyl-4-nitroso-3-

phenyl-1 H-pyrazole was isolated as a green oil (288 mg, 26%). 1H NMR (CDCI3) § 8.19 (d, 2H), 

7.46-7.50 (m, 3H), 4.15 (q, 2H), 2.43 (s, 3H), 1.50 (t, 3H). The minor regioisomer, l-ethyl-3-

methyl-4-nitroso-5-phenyl-lH-pyrazole, was also obtained as a blue-green solid (165 mg, 15%). 

'HNMR (CDCI3) § 7.71 (dd, 2H), 7.59 (m, 3H), 4.17 (q, 2H), 2.28 (s, 3H), 1.51 (t, 3H). 

[00678] Step B: 1 -ethyl-5 -methyl-3 -phenyl-1 H-pyrazol-4-amine: Prepared according to the 

procedure described for the preparation of Intermediate 248, using 1-ethyl-5-methyl-4-nitroso-3-

phenyl-1 H-pyrazole in Step B. the title compound was isolated as a light purple solid (281 mg, 

104%). MS (apci) m/z = 202.1 (M+H). 

Intermediate 250 

N" 

1 -ethyl-3 -methyl-5 -phenyl-1 H-pyrazol-4-amine 

[00679] Prepared according to the procedure described for the preparation of Intermediate 

249, using 1-ethyl-3-methyl-4-nitroso-5-phenyl-1 H-pyrazole in Step A. The title compound was 

prepared according to Step B. The compound was isolated as a colorless oil (82.4 mg, 52.5%) after 

purification by reverse-phase chromatography. MS (apci) m/z = 202.1 (M+H). 
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Intermediate 251 

1 -methyl-5 -phenyl-3 -(trifluoromethyl)-1 H-pyrazol-4-amine 

[00680] Step A: 4A4-trifluoro-2-(hvdroxyimino)-l -nhenylbutane-1.3-dione: A solution of 

4,4,4-trifluoro-l-phenylbutane-l,3-dione (5.00 g, 23.1 mmol) in HO Ac (46.3 mL) was chilled to 10 

°C and sodium nitrite (1.84 g, 26.6 mmol) in water (6.0 mL) was added. The mixture was stirred at 

ambient temperature for 90 minutes and was diluted with H2O (150 mL). The mixture was 

extracted with Et20 (3X) and the combined organic fractions were carefully washed with saturated 

NaHCOs until pH=9. The Et20 solution was washed with H20 and saturated NaCl and was dried 

over MgS04. The dried solution was filtered and concentrated to afford the title compound as a 

yellow foam (4.21 g, 74.2% yield). MS (apci) m/z = 244.1 (M-H). 

[00681] Step B: 4-nitroso-3 -phenyl-5 -(trifluoromethyl)-1 H-pyrazole: A solution of hydrazine 

monohydrate (0.204 g, 4.08 mmol) in EtOH (5 mL) was cooled to 0 °C and 4,4,4-trifluoro-2-

(hydroxyimino)-l-phenylbutane-l,3-dione (1.00 g, 4.08 mmol) in EtOH (15 mL) was added. The 

reaction mixture was stirred at ambient temperature for 3 hours, excess powdered MgS04 was 

added and the mixture was heated at 60 °C for 16 hours. The mixture was cooled to ambient 

temperature, filtered and concentrated to afford the crude title compound as a green solid (78.7 mg, 

8.0%) that was taken directly to the next step. MS (apci) m/z = 240.0 (M-H). 

[00682] Step C: 1 -methyl-5 -phenyl-3 -(trifluoromethyl)-1 H-pyrazol-4-amine: To a solution 

of 4-nitroso-3-phenyl-5-(trifluoromethyl)-1 H-pyrazole (78.7 mg, 0.326 mmol) in DMF (1.6 mL) 

was added NaH (14.4 mg, 0.359 mmol) and the mixture was stirred at ambient temperature for 30 

minutes. The mixture was treated with methyl iodide (40.6 uL, 0.653 mmol) and stirred for 17 

hours. The reaction mixture was directly purified by reverse phase HPLC using 20-100%) 

acetonitrile/water gradient elution to provide a light blue solid (40.2 mg). The solid was dissolved 

in EtOH (0.35 mL) and was subjected to the reduction procedure described in Step B of the 

preparation of 5-methyl-3-phenyl-l-(2,2,2-trifluoroethyl)-lH-pyrazol-4-amine (Intermediate 248). 

The title compound was obtained as white solid (25.1 mg, 66.1%>). 

Intermediate 252 
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[00683] Step A: 1 -methyl-4-nitroso-3-phenyl-5-(trifluoromethyl)-1 H-pyrazole. To a solution 

of methylhydrazine (0.214 mL, 4.08 mmol) in EtOH (20 mL) was added 4,4,4-trifluoro-2-

(hydroxyimino)-l-phenylbutane-l,3-dione (Intermediate 251, Step A; 1.00 g, 4.079 mmol). The 

reaction mixture was stirred at ambient temperature for 1 hour and excess MgS04 was added. The 

mixture was stirred at 60 °C for 48 hours and was cooled to ambient temperature. The mixture was 

filtered and the filtrate concentrated to a green residue. The residue was purified by silica gel 

chromatography using a 10-30% EtOAc/hexanes gradient for elution to provide the title compound 

as a green solid (482 mg, 46%). JH NMR (CDC13) § 7.89 (d, 2H), 7.45-7.52 (m, 3H), 4.15 (s, 3H). 

[00684] Step B: 1 -methyl-3 -phenyl-5 -(trifluoromethyl)-1 H-pyrazol-4-amine. Prepared from 

l-methyl-4-nitroso-3-phenyl-5-(trifluoromethyl)-1 H-pyrazole according to the method described 

for the preparation of Intermediate 248, Step B. The title compound was obtained as white solid 

(309 mg, 68%). JH NMR (CDC13) § 7.65 (d, 2H), 7.45 (t, 2H), 7.35 (t, IH), 3.93 (s, 3H), 3.52 (br s, 

2H). 

Preparation U-l 

TBS a 

1 -(3-(2-(tcrt-butvldimcthvlsilyloxv)cthoxv)-4-mcthyl-1 -phenyl-1 H-nvrazol-5-yl )-3-((3S.4/?)-4-(3.4-

difluorophenyl)-1 -(2-methoxvethvl)pyrrolidin-3-vl)urea 

[00685] Prepared according to the method of Example 1, replacing trans-1-(2-

methoxyethyl)-4-phenylpyrrolidin-3-amine dihydrochloride (Preparation B) with (3S,4/?)-4-(3,4-

difluorophenyl)-l-(2-methoxyethyl)pyrrolidin-3-amine (Preparation F) and using the Intermediate 

P203. MS (apci) m/z = 630.1 (M+H). 

Preparation U-2 

3-4 
N \> 

1 -(3-((5)-2-(tcrt-butvldimcthvlsilyloxv)r>ror>oxv)-4-mcthyl-1 -phenyl-1 H-nvrazol-5-yl )-3-((3S,4/?)-

4-(3.4-difluorophenyl)-1 -(2-methoxvethyl)pvrrolidin-3 -vDurea 
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[00686] Prepared according to the method of Example 1, replacing trans-1-(2-

methoxyethyl)-4-phenylpyrrolidin-3-amine dihydrochloride (Preparation B) with (3S,4/?)-4-(3,4-

difluorophenyl)-l-(2-methoxyethyl)pyrrolidin-3-amine (Preparation F) and using Intermediate 

P211. MS (apci) m/z = 644.4 (M+H). 

Synthetic Examples 

Example 1 

,NH 

1 -f3-ter?-butvl-1 -phenyl- lH-vvra7ol-5-vl)-3-( trans-1 -(2-methoxvethvl)-4-ohenvloviTolidin-3-
vDurca 

[00687] Step A: Preparation of phenyl 3-fe/t-butyl-1 -phenyl-1 //-pyrazol-5-ylcarbamatc: To 

a solution of 3-fer/-butyl-1 -phenyl-1 //-pyrazol-5-aminc (Table 1; 200.0 mg, 0.9290 mmol) in 

EtOAc (10 mL) was added 2 M aqueous NaOH (0.9290 mL, 1.858 mmol) followed by phenyl 

chloroformate (0.1632 mL, 1.301 mmol). The reaction was stirred at ambient temperature for 1 

hour and then the phases were separated. The organic phase was washed with H20 (10 mL), brine 

(10 mL), dried with MgS04, filtered and concentrated to yield the product as a brown crystalline 

solid (320 mg, 103% yield). MS (apci) m/z = 336.1 (M+H). 

[00688] Step B: Preparation of 1 -(3-ferf-butyl-1 -phenyl-1 /7-pyrazol-5-yl )-3-(trans-1 -(2-

methoxvethv0-4-phenvlpyrrolidin-3-v0urea: To a solution of trans-1 -(2-methoxyethyl)-4-

phenylpyrrolidin-3-amine dihydrochloride (Preparation B, 30.0 mg, 0.102 mmol) and DIEA 

(0.0535 mL, 0.307 mmol) in DMA (1 mL) was added phenyl 3-ter?-butyl-l-phenyl-l/f-pyrazol-5-

ylcarbamate (34.3 mg, 0.102 mmol), and the reaction mixture as stirred at ambient temperature for 

1 hour. The reaction mixture was directly purified by reverse-phase column chromatography, 

eluting with 5-60%> acetonitrile/water to yield the product as a tan solid (38 mg, 81%> yield). MS 

(apci) m/z = 462.2 (M+H). 

[00689] The compounds of Table 4 were prepared according to the method of Example 1 

using the appropriate starting materials. 
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Table 4 

Ex. # Structure Name Data 

2 '''NH 

° NH 

>TN 

1 -(3-fer/-butyl-1 -p-tolyl-1H-
pyrazol-5-yl)-3-(7ra/iv-l -(2-
methoxyethyl)-4-
phenylpyrrolidin-3 -yl)urea 
hydrochloride 

MS (apci) m/z 
= 476.3 
(M+H). 

3 

CKH 
VX) 

£ra/?s-l-(4-(3,4-
difluorophenyl)-1 -(2-
methoxyethyl)pyrrolidin-3 -
yl)-3-(2-phenyl-2,4,5,6-
tetrahydrocyclopenta[c]pyraz 
ol-3-yl)urea 

MS (apci) m/z 
= 482.4 
(M+H). 

4 
.NH F 

0^ 

NH 

,N^S^ 
/ N \ U 

trans-1-(4-(3,4-
difluorophenyl)-1 -(2-
methoxyethyl)pyrrolidin-3 -
yl)-3 -(3 -isopropyl-1 -phenyl-
1/f-pyrazol-5-y l)urea 

MS (apci) m/z 
= 484.7 
(M+H). 

5 
NH °-c 

NH 

1 -(3-to"/-butyl-1 -methyl-1H-
pyrazol-5-yl)-3-(/f<ms-1 -(2-
methoxyethyl)-4-
phenylpyrrolidin-3 -yl)urea 

MS (apci) m/z 
= 400.2 
(M+H). 

6 
NH °-c 

NH 

1 -(1,3-dimethyl-1 //-pyrazol-5-
yl)-3-(?r<my-l-(2-
methoxyethyl)-4-
phenylpyrrolidin-3 -yl)urea 

MS (apci) m/z 
= 358.1 
(M+H). 

7 
'NH 

/NH 

1 -(3 -ter^-butyl-1 -(pyridin-3 -
yl)-l//-pyrazol-5-yl)-3-
(;trans-1 -(2-methoxy ethyl)-4-
phenylpyrrolidin-3 -yl)urea 

MS (apci) m/z 
= 463.2 
(M+H). 
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Ex. # Structure Name Data 

8 
NH 

0a< 
/NH 

^>j—N'N^r^jl 

1 -(3-fer/-butyl-1 -(4-
fluorophenyl)-1 //-pyrazol-5-
yl)-3-(trans-l-(2-
methoxyethyl)-4-
phenylpyrrolidin-3 -yl)urea 

MS (apci) m/z 
= 480.2 
(M+H). 

9 
yNH 

/NH 

1 -(3 -cyclopropyl-1 -phenyl-
1 //-pyrazol-5-yl)-3-(7r<mv-1 -
(2-methoxyethyl)-4-
phenylpyrrolidin-3 -yl)urea 

MS (apci) m/z 
= 446.2 
(M+H). 

10 
,NH 

0^ 
/NH 

lf~\ 4-<( / N 1 1] 

1 -(1,3-diphenyl-l/f-pyrazol-
5-y\)-3-(trans-1 -(2-
methoxyethyl)-4-
phenylpyrrolidin-3 -yl)urea 

MS (apci) m/z 
= 482.2 
(M+H). 

11 

^Q-Q 
,NH 

0^ 
NH 

1 -{trans-1 -(2-methoxyethyl)-
4-phenylpyrrolidin-3-yl)-3-
(3 -methyl-1 -phenyl-1H-
pyrazol-5-yl)urea 

MS (apci) m/z 
= 420.1 
(M+H). 

12 

^o-o 
,'NH 

0^ 

NH 

N XJ 

1 -(3-isopropyl-1 -phenyl-1H-
pyrazol-5-yl)-3-(7ra/iv-l -(2-
methoxyethyl)-4-
phenylpyrrolidin-3 -yl)urea 

MS (apci) m/z 
= 448.2 
(M+H). 

13 

^>o 
,NH 

NH 

fT\^ -N^ \s=J N 

1 -{trans-1 -(2-methoxyethyl)-
4-phenylpyrrolidin-3-yl)-3-
(1 -methyl-3 -phenyl-1H-
pyrazol-5-yl)urea 

MS (apci) m/z 
= 420.1 
(M+H). 
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Ex. # Structure Name Data 

14 
'NH °=< 

VNtD 

1 -{trans-1 -(2-methoxyethyl)-
4-phenylpyrrolidin-3-yl)-3-
(2-phenyl-2,4,5,6-
tetrahydrocyclopenta[c]pyraz 
ol-3-yl)urea 

MS (apci) m/z 
= 446.2 
(M+H). 

15 

'O^0-0 
NH °-c 

^ NH 

N-N 

0 

1 -{trans-1 -(2-methoxyethyl)-
4-phenylpyrrolidin-3 -yl)-3 -
(1 -phenyl-1 H-pyrazol-5 -
yl)urea 

MS (apci) m/z 
= 406.1 
(M+H). 

16 

^Q-O 
'NH 

^NH 

F 

1 -(3-fer/-butyl-1 -(2-
fluorophenyl)-1 //-pyrazol-5-
yl)-3-(?ra/?s-l-(2-
methoxyethyl)-4-
phenylpyrrolidin-3 -yl)urea 

MS (apci) m/z 
= 480.1 
(M+H). 

17 

^Q-O 
,NH 

/NH 

^^4N,N~Y^VF 

1 -(3 -ter^-butyl-1 -(3 -
fluorophenyl)-1 //-pyrazol-5-
yl)-3-(?ra/?s-l-(2-
methoxyethyl)-4-
phenylpyrrolidin-3 -yl)urea 

MS (apci) m/z 
= 480.1 
(M+H). 

18 
NH 

V NH 

-V-Q 

1 -(3,4-dimethyl-1 -phenyl-1H-
pyrazol-5-yl)-3-(/f<ms-1 -(2-
methoxyethyl)-4-
phenylpyrrolidin-3 -yl)urea 

MS (apci) m/z 
= 434.2 
(M+H). 

19 
,NH °=< o<N" 

N IJ 
N 

1 -{trans-1 -(2-methoxyethyl)-
4-phenylpyrrolidin-3-yl)-3-
(2-(pyridin-3-yl)-2,4,5,6-
tetrahydrocyclopenta[c]pyraz 
ol-3-yl)urea 

MS (apci) m/z 
= 447.2 
(M+H). 
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Example 20 

o 

NH 

N-'V 

1 -(trans-1 -(2-methoxvethvO-4-phenvlpvrrolidin-3-vO-3-(T -methyl-1 //-pyrazol-5-yl )urca 

[00690] Step A: Preparation of 4-nitrophenyl /nms-l -(l-mcthoxvcthvlM-phcnylpyrrolidin-

3-ylcarbamate: To a suspension of trans-l-(2-methoxy ethyl)-4-phenylpyrrolidin-3-amine 

dihydrochloride (Preparation B; 0.180 g, 0.614 mmol) in DCM (3 mL) at 0 °C was added 

triethylamine (0.428 mL, 3.07 mmol) followed by dropwise addition of a solution of 4-nitrophenyl 

carbonochloridate (0.136 g, 0.675 mmol) in DCM (0.5 mL). The ice bath was removed and the 

reaction mixture stirred at ambient temperature for 1 hour. The mixture was diluted in saturated 

NaHCC>3 (30 mL) and extracted with DCM (3 x 20 mL). The combined organic layers were washed 

with brine (20 mL), dried with MgSC>4, filtered and concentrated in vacuo to yield the crude 

intermediate, which was used in the next step without purification. MS (apci) m/z = 386.2 (M+H). 

[00691] Step B: Preparation of 1 -(trans-1 -(2-methoxvethv0-4-phenvlpyrrolidin-3-vO-3-(1 -

methyl-1 H-pyrazol-5 -vOurea: To a solution of 4-nitrophenyl trans- l-(2-methoxyethyl)-4-

phenylpyrrolidin-3-ylcarbamate (80 mg, 0.21 mmol) in DCE (1 mL) was added 1-mcthyl-l//-

pyrazol-5-amine (Table 1; 24 mg, 0.25 mmol) followed by DIEA (0.15 mL, 0.83 mmol). The 

mixture was heated at 55 °C for 18 hours, then diluted with 1 mL of DCM, washed with saturated 

bicarbonate (2x1 mL) and concentrated in vacuo. The crude residue was purified by reverse-phase 

column chromatography eluting with 5-45% acetonitrile/water to afford the title product (10 mg, 

14% yield). MS (apci) m/z = 344.2 (M+H). 

Example 21 

NH 

1 -(trans-1 -(2-methoxvethv0-4-phenvlpyrrolidin-3 -v0-3-(2-phenyl-2.4.5.6-

tetrahydrocvclopentar clpyrazol-3 -yQthiourea 
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[00692] To a CHCI3 (0.5 mL) suspension of 2-phenyl-2,4,5,6-tetrahydrocyclopenta 

[c]pyrazol-3-amine (Table 1; 45.2 mg, 0.227 mmol) was added di( 1 //-imidazol-1 -yl)mcthancthionc 

(40.4 mg, 0.227 mmol) followed by DIEA (0.158 mL, 0.908 mmol). After stirring at ambient 

temperature for 16 hours, trans-l-(2-methoxyethyl)-4-phenylpyrrolidin-3-amine (Preparation B, 

50.0 mg, 0.227 mmol) was added to the reaction mixture in one portion. After 2 hours, the reaction 

was directly purified by reverse-phase column chromatography, eluting with 5-68% 

acetonitrile/water to yield the title product as white solid (70 mg, 67% yield). MS (apci) m/z = 

462.1 (M+H). 

Example 22 

"0^p-O *•< 
CK F 

N'Nt> 
1 -(2-('3-fluoror)hcnvl )-2,4,5.6-tctrahvdrocyclor>entarclr>yrazol-3-yl )-3-( trans-1 -('2-mcthoxvcthvl )-4-

phenylpyrrolidin-3 -vOurea 

[00693] A solution of 2-(3-fluorophenyl)-2,4,5,6-tetrahydrocyclopenta[c]pyrazol-3-amine 

(Intermediate P3; 25.0 mg, 0.115 mmol) in DCM (575 uL, 0.115 mmol) was treated with 1,1'-

carbonyldiimidazole (18.7 mg, 0.115 mmol) and TEA (32.1 uL, 0.230 mmol). After stirring at 

ambient temperature for 3 hours, trans-1 -(2-mcthoxycthyl)-4-phcnylpyrrolidin-3-aminc 

dihydrochloride (Preparation B, 33.7 mg, 0.115 mmol) was added, followed by TEA (64.2 uL, 

0.460 mmol). After stirring at ambient temperature for 30 minutes, the crude reaction mixture was 

directly purified by reverse-phase column chromatography, eluting with 0-100% acetonitrile/water, 

to afford the title compound as a clear oil (17.6 mg, 33.0% yield). MS (apci) m/z = 464.1 (M+H). 

[00694] The compounds of Table 5 were prepared according to the method of Example 22 

using the appropriate starting materials. Conversion time to the activated intermediate with 1,1'-

carbonyldiimidazole varied, and was monitored by taking an aliquot and quenching in MeOH. 

LCMS analysis was used to monitor complete conversion to the methyl carbamate (30 minutes to 

16 hours). 
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Table 5 

Ex. # Structure Name Data 

23 .NH °=< 
o-r 

l-(2-(4-fluorophenyl)-2,4,5,6-
tetrahydrocyclopenta[c]pyrazol 
-3 -yl)-3-(trans -1 -(2-
methoxyethyl)-4-
phenylpyrrolidin-3 -yl)urea 

MS (apci) m/z 
= 464.0 
(M+H). 

24 
NH 

0^ 
NH 

\ / N y \\ 

1 -(3 -cyclopentyl-1 -phenyl-1H-
pyrazol-5-yl)-3-(/f<ms-1 -(2-
methoxyethyl)-4-
phenylpyrrolidin-3 -yl)urea 

MS (apci) m/z 
= 474.2 
(M+H). 

25 
NH 

0^ 
NH 

0^\ 

1 -(1 -ethyl-3-phenyl-1 /7-pyrazol-
5-yl)-3-(?r<my-l-(2-
methoxyethyl)-4-
phenylpyrrolidin-3 -yl)urea 

MS (apci) m/z 
= 434.2 
(M+H). 

26 NH °=< 
CHNH 

1 -(trans-1 -(2-methoxyethyl)-4-
phenylpyrrolidin-3-yl)-3-(2-
phcnyl-4,5,6,7-tctrahydro-2/7-
indazol-3-yl)urea 

MS (apci) m/z 
= 460.2 
(M+H). 

27 
NH 

\ NH 

% 

1 -(trans-1 -(2-methoxyethyl)-4-
phenylpyrrolidin-3-yl)-3-(2-
methyl-2,4,5,6-
tetrahydrocyclopenta[c]pyrazol 
-3-yl)urea 

MS (apci) m/z 
= 384.2 
(M+H). 

28 

^O-O 
.NH A °=< 

xNH 

"-4 ,N^ 
N 

1 -(1,3-dimethyl-4-phenyl- \H-
pyrazol-5-yl)-3-(?ra/?s-l-(2-
methoxyethyl)-4-
phenylpyrrolidin-3 -yl)urea 

MS (apci) m/z 
= 434.2 
(M+H). 
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Ex. # Structure Name Data 

29 
NH 

NH 

1 -(3-fe/t-butyl-1 -o-tolyl-1H-
pyrazol-5-yl)-3-(?ra/?s-l-(2-
methoxyethyl)-4-
phenylpyrrolidin-3 -yl)urea 

MS (apci) m/z 
= 476.1 
(M+H). 

30 
NH 

NH 

1 -(3-fe/t-butyl-1 -m-tolyl-1H-
pyrazol-5-yl)-3-(^rans-1 -(2-
methoxyethyl)-4-
phenylpyrrolidin-3 -yl)urea 

MS (apci) m/z 
= 476.2 
(M+H). 

31 

^°^o-o 
A^H 

NH 

4 
N 

1 -(trans-1 -(2-methoxyethyl)-4-
phenylpyrrolidin-3 -yl)-3 -(1 -
methyl-4-phenyl-1 //-pyrazol-
5-yl)urea 

MS (apci) m/z 
= 420.2 
(M+H). 

32 

^0~0 Y=T 
\ NH 

\ 

1 -(4-cyano-3 -methyl-1 -phenyl-
1 /7-pyrazol-5-yl)-3-(7r<mv-1 -
(2-methoxyethyl)-4-
phenylpyrrolidin-3 -yl)urea 

MS (apci) m/z 
= 445.1 
(M+H). 

33 
.NH °=< 

Q=T 
N y N 

N 

1 -(trans-1 -(2-methoxyethyl)-4-
phenylpyrrolidin-3-yl)-3-(2-(l -
methyl- l/f-pyrazol-4-yl)-
2,4,5,6-
tetrahydrocyclopenta[c]pyrazol 
-3-yl)urea 

MS (apci) m/z 
= 450.1 
(M+H). 

34 

^o-o 
.NH °=< 

^NH 

ViN.N>ys 

1 -(3-fe/t-butyl-1 -(tetrahyro-
2H-pyran-4-yl)-l/f-pyrazol-5-
y\)-'5-(trans-\-(2-
methoxyethyl)-4-
phenylpyrrolidin-3 -yl)urea 

MS (apci) m/z 
= 470.2 
(M+H). 
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Ex. # Structure Name Data 

35 
NH 

0=< 

N ty> 

1 -(trans-1 -(2-methoxyethyl)-4-
phenylpyrrolidin-3-yl)-3-(2-
(pyridin-2-yl)-2,4,5,6-
tetrahydrocyclopenta[c]pyrazol 
-3-yl)urea 

MS (apci) m/z 
= 447.0 
(M+H). 

36 
NH 

1 -(6,6-dimethyl-2-phenyl-
2,4,5,6-tetrahydro-yclopenta 
[c]pyrazol-3-yl)-3-(?ra/?5-l -(2-
methoxyethyl)-4-phenyl-
pyrrolidin-3-yl)urea 

MS (apci) m/z 
= 474.0 
(M+H). 

37 

^q-o 
__^NH 

1 -(7,7-dimethyl-2-phenyl-
4,5,6,7-tetrahydro-2/7-indazol-
3-yl)-3-(trans-1 -(2-
methoxyethyl)-4-
phenylpyrrolidin-3 -yl)urea 

MS (apci) m/z 
= 488.2 
(M+H). 

Example 38 

1 -(trans-1 -(2-mcthoxvcthvl)-4-(r)vridin-4-vl)r)vrrolidin-3-vl)-3-(2-r)hcnvl-2.4.5.6-
tetrahvdrocvclopentarclpyrazol-3-vDurea 

[00695] Step A: Preparation of trans-Qthyl l-(2-methoxvethv0-4-(pvridin-4-v0pyrrolidine-

3-carboxylate: To a solution of (£)-ethyl 3-(pyridin-4-yl)acrylate (200 mg, 1.13 mmol) in DCM 

(10 mL) cooled to 0 °C were sequentially added TFA (0.017 mL, 0.226 mmol) in one portion 

followed by dropwise addition of 2-mcthoxy-/V-(methoxymcthyl)-/V-((trimethylsilyl) 

methyl)ethanamine (Preparation C, 278 mg, 1.35 mmol). The reaction was stirred at ambient 

temperature for 3 hours. It was quenched with saturated NaHCCh (10 mL), the phases were 

separated and the aqueous layer was extracted with DCM (15 mL). The combined organic phases 

were dried with MgSC>4, filtered and concentrated in vacuo. The crude product was purified by 

silica column chromatography, eluting with 0 to 5% MeOH/DCM to yield the product as a 

colorless oil (276 mg, 88% yield). MS (apci) m/z = 279.2 (M+H). 
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[00696] Step B: Preparation of lithium trans- l-(2-methoxvethv0-4-(pyridin-4-

vOpvrrolidine-3 -carboxylate: To a solution of trans-Qthyl 1-(2-methoxyethyl)-4-(pyridin-4-

yl)pyrrolidine-3-carboxylate (276 mg, 0.992 mmol) in THF (6 mL) and MeOH (3 mL) was added 

2M aqueous LiOH (0.496 mL, 0.992 mmol). The reaction mixture was stirred at ambient 

temperature for 2 hours, and the resulting white precipitate was collected by vacuum filtration, 

rinsed with Et20, and air dried. The filtrate was concentrated to a yellow solid, triturated with 

MeOH (1 mL), filtered, and the white solid rinsed with Et20 and air dried. The two crops of solids 

were combined to give the product as a white solid (197 mg, 88% yield). 1H NMR (d6-DMSO) 8 

8.37-8.39 (m, 2H), 7.26-7.28 (m, 2H), 3.36-3.43 (m, 3H), 3.24 (s, 3H), 2.75-2.86 (m, IH), 2.41-

2.68 (m, 6H). 

[00697] Step C: Preparation of benzyl /TO/IV-1 -('2-mcthoxvcthvl)-4-('pvridin-4-vl)pvrrolidin-

3-ylcarbamate: To a suspension of lithium trans-l-(2-methoxyethyl)-4-(pyridin-4-yl)pyrrolidine-3-

carboxylate (25 mg, 0.098 mmol) in toluene (1.8 mL) and DMF (0.2 mL) were sequentially added 

DIEA (0.034 mL, 0.20 mmol) and diphenylphosphoryl azide (0.029 mL, 0.14 mmol). The reaction 

mixture was stirred at ambient temperature for 20 minutes then refluxed for 10 minutes. Benzyl 

alcohol (100 mg, 0.98 mmol) was introduced, and the reaction mixture was refluxed for 17 hours. 

The reaction mixture was directly purified by silica column chromatography, eluting with 0-10% 

MeOH/DCM to yield the product as a yellow oil (11 mg, 32% yield). MS (apci) m/z = 356.1 

(M+H). 

[00698] Step D: Preparation of trans-1 -(2-methoxvethvlV4-(pvridin-4-v0pyrrolidin-3-amine 

bis(2.2.2-trifluoroacetate): A solution of benzyl trans- l-(2-methoxyethyl)-4-(pyridin-4-

yl)pyrrolidin-3-ylcarbamate (11 mg, 0.031 mmol) in TFA (1 mL) was heated in a sealed tube at 60 

°C for 18 hours. The reaction mixture was transferred with EtOH (5 mL) and concentrated to give 

the crude product as a brown oil, which was used directly inStep F, assuming quantitative yield. 

MS (apci) m/z = 222.1 (M+H). 

[00699] Step E: Preparation of phenyl 2-phenvl-2.4.5.6-tetrahvdrocvclopentarclpyrazol-3-

ylcarbamate: A suspension of 2-phenyl-2,4,5,6-tetrahydrocyclopenta[c]pyrazol-3-amine (Table 1; 

100 mg, 0.50 mmol) in EtOAc (2.0 mL) and 2 M aqueous NaOH (0.50 mL, 1.0 mmol) was treated 

with phenyl carbonochloridate (0.088 mL, 0.70 mmol) dropwise and stirred for 16 hours at ambient 

temperature. The reaction mixture was then phase-separated and the organic phase was washed 

with water (5 mL) and brine (5 mL), dried over Na2S04, filtered and concentrated in vacuo to 

afford the product (160 mg, 100% yield). MS (apci) m/z = 320.1 (M+H). 

[00700] StepF: Preparation of 1 -(trans-1 -(2-methoxvethv0-4-(pvridin-4-v0pyrrolidin-3-v0-

3-(2-phenvl-2.4.5.6-tetrahvdrocvclopentarclpyrazol-3-vnurea: Prepared by the method as 

described in Example 1, substituting phenyl 3-fer/-butyl-1 -phenyl-1 //-pyrazol-5-ylcarbamatc in 
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Step B with phenyl 2-phenyl-2,4,5,6-tetrahydrocyclopenta[c]pyrazol-3-ylcarbamate and 

substituting trans-1 -(2-mcthoxycthyl)-4-phcnylpyrrolidin-3-aminc dihydrochloride in Step B with 

trans-1 -(2-methoxyethyl)-4-(pyridin-4-yl)pyrrolidin-3-amine bis(2,2,2-trifluoroacetate) to provide 

the final product as a white solid (6.0 mg, 42% yield). MS (apci) m/z = 447.2 (M+H). 

Example 39 

trans-1 -H-Q-fluorophcnyl)-1 -(2-methoxvcthyl )pyrrolidin-3-yl )-3-(2-phcnyl-2.4.5.6-

tetrahydrocvclopentar clpvrazol-3 -vOurea 

[00701] Step A: Preparation of mms-tcrt-butyl 3-(3-fluorophenvr)-4-(3-(2-phenyl-2.4.5.6-

tetrahydrocvclopentarclpyrazol-3-yl)ureido)r)yrrolidine-1 -carboxylate: To a suspension of trans-1-

(tert-butoxycarbonyl)-4-(3-fluorophenyl)pyrrolidine-3-carboxylic acid (purchased from 

Chemlmpex; 100 mg, 0.32 mmol) in anhydrous toluene (2 mL) was added triethylamine (180 pL, 

1.29 mmol) followed by diphenylphosphoryl azide (98 uL, 0.45 mmol). The resulting solution was 

stirred at ambient temperature for 1 hour and then at reflux for 1 hour. After cooling, the reaction 

mixture was treated with 2-phenyl-2,4,5,6-tetrahydrocyclopenta[c]pyrazol-3-amine (Table 1; 193 

mg, 0.97 mmol) and stirred at reflux for 15 hours. The cooled mixture was partitioned between 

saturated NaHCCh (20 mL) and EtOAc (20 mL) and the aqueous layer was extracted with EtOAc 

(2x10 mL). The combined organic phases were washed with brine (10 mL), dried over Na2S04 

and concentrated in vacuo. The crude material was purified by silica column chromatography, 

eluting with 1% MeOH/DCM followed by 5% MeOH/DCM to afford the product as a brown gum. 

LCMS analysis of the gum indicated this to be about a 2:1 mixture of desired product and the 

symmetrical urea of the 2-phenyl-2,4,5,6-tetrahydrocyclopenta[c]pyrazol-3-amine starting material 

(by LCMS). The mixture was taken directly into the next step. MS (apci) m/z = 506.2 (M+H). 

[00702] Step B: Preparation of 1 -Oa/7s-4-(3-fluorophenvOpvrrolidin-3-vO-3-(2-phenvl-

2.4.5.6-tetrahvdrocvclopentarclpyrazol-3-vnurea: To the mixture isolated in Step A (90 mg, 0.18 

mmol) in CH2CI2 (8 mL) was added TFA (2 mL). The solution was stirred at ambient temperature 

for 2 hours and then concentrated, and the residue was partitioned between IN NaOH (20 mL) and 

CH2CI2 (20 mL). The aqueous layer was extracted with CH2CI2 (2x10 mL), and the combined 

organic phases were washed with brine (10 mL), dried over Na2S04 and concentrated to afford a 
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brown gum. Purification by silica column chromatography eluting with 2% MeOH/DCM to 10% 

MeOH/CH2Cl2/0.1% 7N NH3/MeOH afforded the product as a pale yellow solid (31 mg, 43% 

yield). MS (apci) m/z = 406.1 (M+H). 

[00703] Step C: Preparation of trans-1 -(4-(3-fluoror>hcnyl)-1 -(2-methoxvethv0pyrrolidin-3-

vr)-3-(2-phenvl-2.4.5.6-tetrahvdrocvclopentarclpvrazol-3-v0urea: To a solution of \-(trans-4-(3-

fluorophenyl)pyrrolidin-3-yl)-3-(2-phenyl-2,4,5,6-tetrahydrocyclopenta[c]pyrazol-3-yl)urea (31 

mg, 0.076 mmol) in anhydrous. DMF (1 mL) was added l-bromo-2-methoxyethane (9.1 uL, 0.09 

mmol) followed by DIEA (40 uL, 0.23 mmol). The mixture was warmed to 60 °C and stirred for 

15 hours. The cooled mixture was partitioned between saturated. NaHCO^ (20 mL) and EtOAc (10 

mL) and the aqueous layer was extracted with EtOAc (2x10 mL). The combined organic phases 

were washed with water (5x10 mL) and brine (10 mL) then dried over Na2S04 and concentrated. 

The crude material was purified by silica column chromatography, eluting with 2.5% 

MeOH/CH2Cl2 to afford the product as a colorless glass (14 mg, 40% yield). MS (apci) m/z = 

464.1 (M+H). 

Example 40 

trans-1 -M-O-fluorophenyl)-1 -(2-methoxvcthyl )pyrrolidin-3-yl )-3-(3-isopropvl-1 -phenyl-1H-

pyrazol-5 -vOurea 

[00704] Prepared using the procedure as described for Example 39, substituting 3-isopropyl-

1-phenyl-l/f-pyrazol-5-amine (Table 1) for 2-phenyl-2,4,5,6-tetrahydrocyclopenta[c]pyrazol-3-

amine in Step A. MS (apci) m/z = 466.2 (M+H). 

Example 41 
-o. 

trans-1 -(4-(4-fluorophenv0-1 -(2-methoxvethvOpvrrolidin-3-vO-3-(3-isopropyl-1 -phenyl-\H-

pyrazol-5 -vOurea 
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[00705] Prepared according to the procedures described for Example 39, substituting trans-

l-(tert-butoxycarbonyl)-4-(4-fluorophenyl)pyrrolidine-3-carboxylic acid for trans-l-(tert-

butoxycarbonyl)-4-(3-fluorophenyl)pyrrolidine-3-carboxylic acid in Step A. MS (apci) m/z = 

466.2 (M+H). 

Example 42 

trans-1 -(4-(3-chlorophenyr)-l -(2-methoxvethvOpvrrolidin-3-vO-3-(3-isopropyl-1 -phenyl-1H-

pyrazol-5 -vOurea 

[00706] Prepared according to the procedures described for Example 40, substituting trans-

l-(tert-butoxycarbonyl)-4-(3-chlorophenyl)pyrrolidine-3-carboxylic acid for trans-1 -(tcrt-butoxy-

carbonyl)-4-(3-fluorophenyl)pyrrolidine-3-carboxylic acid in Step A. MS (apci) m/z = 482.1 

(M+H). 

Example 43 
R 

^ \ k 

NL>0 

trans-1 -(4-(2-fluorophenv0-1 -(2-methoxvethvnpvrrolidin-3-vn-3-(3-isopropyl-1 -phenyl-1//-

pyrazol-5 -vOurea 

[00707] Prepared according to the procedures described for Example 40, substituting trans-

l-(tert-butoxycarbonyl)-4-(2-fluorophenyl)pyrrolidine-3-carboxylic acid for trans-l-(tert-

butoxycarbonyl)-4-(3-fluorophenyl)pyrrolidine-3-carboxylic acid in Step A. MS (apci) m/z = 

466.2 (M+H). 
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Example 44 

AIH 

vOpvrrolidin-3 -vOurea 

[00708] Prepared according to the procedures described for Example 40, substituting trans-

l-(tert-butoxycarbonyl)-4-(thiophen-2-yl)pyrrolidine-3-carboxylic acid for trans-l-(tert-

butoxycarbonyl)-4-(3-fluorophenyl)pyrrolidine-3-carboxylic acid in Step A. MS (apci) m/z = 

454.1 (M+H). 

Example 45 

l-((3.4-£raftsV4-(2.4-dimethvlthiazol-5-v0-l-(2-methoxvethv0pvrrolidin-3-v0-3-(2-phenyl-2.4.5.6-

tetrahydrocvclopentar clpyrazol-3 -vOurea 

[00709] Step A: Preparation of (iT)-methvl 3-(2.4-dimethylthiazol-5-v0acrylate: A solution 

of methyl (triphenyl-phosphoranylidene)acetate (2.61 g, 7.80 mmol) in CH2CI2 (10 mL) was cooled 

to 0 °C, and then a solution of 4-methyl thiazole 4-carboxaldehyde (purchased from Maybridge, 

1.00 g, 7.08 mmol) in dry CH2CI2 (10 mL) was added dropwise over a period of 15 minutes. The 

reaction was warmed up to ambient temperature and stirred for 24 hours. After removal of solvent 

under reduced pressure, the yellowish solid residue obtained was dissolved in CH2C12 and purified 

by silica gel flash chromatography, eluting with 15% EtOAc/hexanes, to provide the product as a 

white powder (1.32 g, 94.5% yield). 'H-NMR (400 MHz, DMSO-/) 8 7.73 (d, J= 15.62 Hz, IH), 

6.07 (d, J= 15.62 Hz, IH), 3.71 (s, 3H, OCH3), 2.63 (s, 3H, CH3), 2.42 (s, 3H, CH3). MS (apci) 

m/z = 198 (M+H). 

[00710] Step B: Preparation of (3A-trans)-mQ\hy\ 4-(2.4-dimethylthiazol-5-v0-l-(2-

methoxvethvOpyrrolidine-3-carboxylate: A solution of (ii)-methyl 3-(2,4-dimethylthiazol-5-

yl)acrylate (200 mg, 1.01 mmol) and TFA (7.81 uL, 0.101 mmol) in toluene (15 mL) was cooled in 
165 



WO 2012/158413 PCT/US2012/037003 

an ice bath, followed by dropwise addition of a solution of 2-mcthoxy-;V-(mcthoxymethyl )-/V-

((trimethylsilyl)methyl)ethanamine (312 mg, 1.52 mmol) in toluene (5 mL). The reaction was 

warmed up to ambient temperature and stirred for 3 days. The reaction mixture was washed with 

saturated NaHCCh (25 mL) and water (2 x 25 mL), dried with Na2S04, filtered and concentrated in 

vacuo. The crude material was purified by reverse-phase column chromatography, eluting with 5-

50% acetonitrile/water to yield the product as clear oil (43 mg, 14% yield). MS (apci) m/z = 299.1 

(M+H). 

[00711] Step C: Preparation of (3.4-fraftsV4-(2.4-dimethvlthiazol-5-vO-l-(2-

methoxvethvOpyrrolidine-3-carboxvlic acid: To a solution of (3,4-£ra/?s)-methyl 4-(2,4-

dimethylthiazol-5-yl)-l-(2-methoxyethyl)pyrrolidine-3-carboxylate (41 mg, 0.14 mmol) in a mixec 

solvent system of 2:2:1 THF/MeOH/water (0.7 mL) was added Li0H-H20 (17 mg, 0.41 mmol), 

and the mixture was stirred at ambient temperature overnight. After removal of solvent, the solid 

residue was taken up in water (0.2 mL) and acidified with 1 N HCI, until pH 4-5. The mixture was 

directly purified by reverse-phase chromatography, eluting with 5 to 33% acetonitrile/water to yield 

the product as clear oil (30 mg, 11% yield). MS (apci) m/z = 285.1 (M+H). 

[00712] Step D: Preparation of benzyl (3.4-fraftsV4-(2.4-dimethvlthiazol-5-vO-l-(2-

methoxvethvOpyrrolidin-3-ylcarbamate: To a turbid solution of (3,4-/ra/iv)-4-(2,4-dimethylthiazol-

5-yl)-l-(2-methoxyethyl)pyrrolidine-3-carboxylic acid (25.6 mg, 0.09 mmol) in toluene (0.9 mL) 

was added TEA (31 uL, 0.22 mmol) followed by diphenyl phosphorazidate (27 uL, 0.13 mmol). 

The mixture was stirred at ambient temperature for 1 hour and then at 100 °C for 1 hour. Benzyl 

alcohol (19 uL, 0.18 mmol) was added and the mixture was heated at 100 °C for 18 hours. After 

cooling, the mixture was diluted with EtOAc (2 mL), washed with water (2x1 mL), dried with 

MgS04, filtered and concentrated. The crude residue was purified by reverse-phase column 

chromatography, eluting with 5 to 60% acetonitrile/water to yield the product as yellowish oil (18 

mg, 51%) yield). MS (apci) m/z = 390.1 (M+H). 

[00713] Step E: Preparation of (3.4-fraftsV4-(2.4-dimethvlthiazol-5-vO-l-(2-

methoxvethvOpyrrolidin-3-amine bis(2.2.2-trifluoroacetate): A solution of benzyl (3,4-trans)-4-

(2,4-dimethylthiazol-5-yl)-l-(2-methoxyethyl)pyrrolidin-3-ylcarbamate (18.0 mg, 0.0462 mmol) in 

TFA (178 uL, 2.31 mmol) was heated at 60 °C for 18 hours. The reaction mixture was diluted with 

toluene/EtOH and concentrated. The crude material was purified by reverse-phase column 

chromatography eluting with 5-38% acetonitrile/water to yield the product as colorless glassy solid 

(14 mg, 63%) yield). MS (apci) m/z = 256.1 (M+H). 

[00714] Step F: Preparation of 1 - (Y3,4-fr<ms )-4-(2,4-di methyl thiazol-5-yl)-1 -(2-

methoxvethvOpvrrolidin-3-vO-3-(2-phenvl-2.4.5.6-tetrahydrocvclopentarclpvrazol-3-vOurea: To a 
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clear solution of (3,4-/ra/iv)-4-(2,4-dimcthylthiazol-5-yl)-1 -(2-mcthoxycthyl)pyrrolidin-3-aminc 

bis(2,2,2-trifluoroacetate) (14 mg, 0.029 mmol) in DMA (0.3 mL) was added phenyl 2-phenyl-

2,4,5,6-tetrahydrocyclopenta[c]pyrazol-3-ylcarbamate (11 mg, 0.035 mmol). The mixture was 

cooled in an ice bath, and DIEA (0.020 mL, 0.12 mmol) was added. The reaction was warmed up 

to ambient temperature and stirred for 5 minutes, then directly purified by reverse-phase 

chromatography, eluting with 5 to 50% acetonitrile/water to yield the title product as white solid 

(10 mg, 72% yield). MS (apci) m/z = 481.2 (M+H). 

Example 46 

NH °=< 
NH 

1 -(trans-1 -(2-methoxvcthyl )-4-(oxazol-5-vl )r>yrrolidin-3-yl )-3-(2-r)hcnvl-2,4,5,6-

tetrahydrocvclopentar clpvrazol-3 -vOurea 

[00715] Step A: Preparation of (iT)-ethvl 3-(oxazol-5-vOacrylate: To a suspension of NaH 

(60%) in mineral oil, 227 mg, 5.67 mmol) in THF (40 mL) under N2 at 0 °C was added dropwise 

ethyl 2-(diethoxyphosphoryl)acetate (1.12 mL, 5.67 mmol). The mixture was stirred at 0 °C for 30 

minutes, and then a solution of oxazole-5-carbaldehyde (500 mg, 5.15 mmol) in THF (5 mL) was 

added. The ice bath was removed, and the reaction was stirred at ambient temperature for 18 hours. 

The reaction was diluted with H2O (30 mL) and extracted with EtOAc (50 mL). The organic phase 

was washed with brine (50 mL), dried with MgS04, filtered and concentrated in vacuo. The crude 

product was purified by silica column chromatography, eluting with 0 to 1% MeOH/DCM to yield 

the product as a pale yellow oil (354 mg, 41.1% yield). 1H NMR (CDCI3) 8 7.92 (s, IH), 7.48 (d, 

IH), 7.29 (s, IH), 6.40(d, IH), 4.27 (q, 2H), 1.29 (t, 3H). 

[00716] Step B: Preparation of trans-ethyl l-(2-methoxyethvn-4-(oxazol-5-vnDvrrolidine-3-

carboxylate: To a solution of (£)-ethyl 3-(oxazol-5-yl)acrylate (354 mg, 2.12 mmol) in DCM (20 

mL) at 0 °C were added TFA (0.033 mL, 0.42 mmol), then dropwise 2-mcthoxy-/Y-

(mcthoxymethyl)-;Y-((trirncthylsilyl)rncthyl)cthanaminc (Preparation C, 522 mg, 2.54 mmol). The 

ice bath was removed and the reaction stirred at ambient temperature for 18 hours, then the reaction 

mixture diluted with saturated aqueous NaHC03 (20 mL), separated and the aqueous phase 

extracted with DCM (20 mL). The combined organic phases were dried with MgS04, filtered and 

concentrated in vacuo. The crude product was purified by silica column chromatography, eluting 
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with 0-3% MeOH/DCM to yield the product as a pale yellow oil (321 mg, 56.5% yield). MS (apci) 

m/z = 269.2 (M+H). 

[00717] Step C: Preparation of lithium ?ra/?5-l-(2-methoxyethvn-4-(oxazol-5-vl)Dvrrolidine-

3-carboxylate: To a solution of trans-Qthyl 1-(2-methoxyethyl)-4-(oxazol-5-yl)pyrrolidine-3-

carboxylate (321 mg, 1.20 mmol) in THF (6 mL) and MeOH (3 mL) was added 2M aqueous LiOH 

(0.837 mL, 1.67 mmol). The reaction was stirred at ambient temperature for 1.5 hours and then 

concentrated to a yellow sticky solid. The crude product was dissolved in MeOH (10 mL) and 

concentrated to yield the product as a yellow foam (234 mg, 79.4% yield). MS (apci neg) m/z = 

239.2 (M-Li). 

[00718] Step D: Preparation of benzyl trans-1 -(2-mcthoxycthyl )-4-(oxazol-5-yl )pyrrolidin-

3-ylcarbamate: To a solution trans-Q thyl 1-(2-methoxy ethyl)-4-(oxazol-5-yl)pyrrolidine-3-

carboxylate (234 mg, 0.872 mmol) in DMF (0.8 mL) were added DIEA (0.304 mL, 1.74 mmol) 

then toluene (10 mL). Diphenylphosphoryl azide (0.263 mL, 1.22 mmol) was added and the 

reaction was stirred at ambient temperature for 1 hour, then at reflux for 1 hour. Benzyl alcohol 

(0.903 mL, 8.72 mmol) was added and the reaction refluxed for 17 hours. The mixture was cooled 

and diluted with H20 (25 mL) and extracted with DCM (3 x 20 mL), and the combined organic 

phases were washed with brine (25 mL), dried with MgS04, filtered, concentrated. The crude 

product was purified by reverse-phase column chromatography, eluting with 5-10% 

acetonitrile/water to yield the product as a pale yellow syrup (55 mg, 18% yield). MS (apci) m/z = 

346.1 (M+H). 

[00719] Step E: Preparation of trans- l-(2-methoxvethviy4-(oxazol-5-vr)pyrrolidin-3-amine 

bis(2.2.2-trifluoroacetate): A solution of benzyl trans-1 -(2-methoxy ethyl)-4-(oxazol-5 -

yl)pyrrolidin-3-ylcarbamate (55 mg, 0.16 mmol) in TFA (2 mL) was heated in a sealed tube at 60 

°C for 16 hours. The reaction mixture was transferred to a flask containing EtOH (10 mL) and 

concentrated in vacuo. The crude product was dissolved in toluene (15 mL) and azeotroped three 

times to yield the crude product as a brown syrup (130 mg, 186%) yield). MS (apci) m/z = 212.1 

(M+H). 

[00720] Step F: Preparation of 1 -(trans-1 -('2-mcthoxvcthvl )-4-(oxazol-5-

vnpvrrolidin-3-vn-3-(2-phenvl-2.4.5.6-tetrahvdrocvclopentarclpyrazol-3-vnurea: Prepared by the 

method as described in Example 45, Step F using trans-1 -(2--methoxyethyl)-4-(oxazol-5-

yl)pyrrolidin-3-amine bis(2,2,2-trifluoroacetate) to give the product as a colorless residue (5.0 mg, 

18%) yield). MS (apci) m/z = 437.3 (M+H). 
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Example 47 
.0 

l-(£rafts-4-(isoxazol-5-vlVl-(2-methoxvethvP)pvrrolidin-3-vP)-3-(2-phenyl-2A5.,6-

tetrahydrocvclopentar clnvrazol-3-yl )urca 

[00721] Prepared by the method as described in Example 46, substituting oxazole-5-

carbaldehyde in Step A with isoxazole-5-carbaldehyde. MS (apci) m/z = 437.0 (M+H). 

Example 48 

NH °=< 
NH 

N'N. O 
1 -((3A-trans)-1 -(2-mcthoxycthyl )-4-(3-mcthoxvphcnvl )pyrrolidin-3-vl )-3-(2-phcnvl-2,4,5,6-

tetrahydrocvclopentar clpvrazol-3 -vOurea 

[00722] Step A: Preparation of (3.4-trans)-tert-butvl 3-(3-methoxyphenvO-4-(3-(2-phenvl-

2.4.5.6-tetrahvdrocvclopentarclpvrazol-3-vOureido)pyrrolidine-l-carboxylate: To a mixture of 

(3,4-trans)-tert-butyl 3-amino-4-(3-methoxyphenyl)pyrrolidine-l-carboxylate (30 mg, 0.095 mmol, 

purchased from BroadPharm) and phenyl 2-phenyl-2,4,5,6-tetrahydrocyclopenta[c]pyrazol-3-

ylcarbamate (37 mg, 0.11 mmol) was added DMA (0.5 mL), cooled in an ice bath, then added 

DIEA (0.050 mL, 0.29 mmol). The ice bath was removed and the reaction was stirred at ambient 

temperature for 2 hours. The reaction mixture was then directly purified by reverse-phase 

chromatography eluting with 5-75% acetonitrile/water 5 to 75% to yield the product as white solid 

(15 mg, 30%) yield). MS (apci) m/z = 518.0 (M+H). 

[00723] Step B: Preparation of 1 -f('3.4-/TO/iv)-4-('3-mcthoxvr)hcnvl)r)vrrolidin-3-vl)-3-('2-

phenvl-2,4,5.6-tetrahydrocvclopentarclpvrazol-3-v0urea hydrochloride: A solution of (3,4-trans)-

tert-butyl 3-(3-methoxyphenyl)-4-(3-(2-phenyl-2,4,5,6-tetrahydrocyclopenta[c] pyrazol-3-

yl)ureido)pyrrolidine-l-carboxylate (15 mg, 0.029 mmol) in 5-6 N HCI in IPA (58 uL, 0.29 mmol) 

was stirred at ambient temperature for 3 hours, then concentrated in vacuo, treated with ether, and 

dried on high vacuum, yielding the crude product as an off-white solid. The solid was directly used 

in the next step without further purification. MS (apci) m/z = 418.1 (M+H). 

169 



WO 2012/158413 PCT/US2012/037003 

[00724] Step C: Preparation of 1 -((3A-trans)-1 -(2-mcthoxycthyl )-4-(3-

methoxvphenvOpvrrolidin-3-vO-3-(2-phenvl-2.4.5.6-tetrahvdrocvclopentarclpvrazol-3-vOurea: To 

a DMF (0.3 mL) solution of 1 -((3,4-/ra/iv)-4-(3-mcthoxyphcnyl)pyrrolidin-3-yl)-3-(2-phcnyl-

2,4,5,6-tetrahydrocyclopenta[c]pyrazol-3-yl)urea hydrochloride (13 mg, 0.029 mmol) was added 

/V- c t h y 1 - /V- i s o p r o p y 1 p ro p a n - 2 - a m i n c (16 uL, 0.086 mmol) and l-bromo-2-methoxyethane (4.8 mg, 

0.034 mmol), and the reaction was stirred at ambient temperature for 3 days. The reaction was 

directly purified by reverse-phase column chromatography eluting with 5-55% acetonitrile/water, 

yielding the title product as white solid (10 mg, 73% yield). MS (apci) m/z = 476.2 (M+H). 

Example 49 

'NH 
0=( 

NH 

l-(l-(2-methoxvethvn-4-(thiazol-2-vnpvrrolidin-3-vn-3-(2-phenyl-2.4.5.6-

tetrahydrocvclopentar clpyrazol-3 -vOurea 

[00725] Step A: Preparation of trans-( 1 -('2-mcthoxvcthvl)-4-nitropyrrolidin-3-yl)thiazole: 

PS-DMAP (3.52 g, 5.00 mmol) was added in small portions to a solution of thiazole-2-

carbaldehyde (2.83 g, 25.0 mmol) in acetonitrile (5 mL) and nitromethane (5 mL). The reaction was 

stirred at ambient temperature for 4 hours and acetonitrile (50 mL) was added followed by acetic 

anhydride (2.59 mL, 27.5 mmol). The reaction was stirred for 1 hour, filtered and concentrated in 

vacuo to afford (£)-2-(2-nitrovinyl)thiazole (3.99 g). A portion of (£)-2-(2-nitrovinyl)thiazole 

(1.00 g, 6.40 mmol) was dissolved in DCM (5 mL), cooled to 0 °C and treated with TFA (0.0987 

mL, 1.28 mmol) followed by 2-methoxy-A/-(methoxymethyl)-/V-((trimethylsilyl) 

methyl)ethanamine (1.32 g, 6.40 mmol) dropwise. The reaction was allowed to warm to ambient 

temperature overnight. IN NaOH (5 mL) was added and the reaction was extracted with several 

portions of DCM in a phase separator frit. The combined DCM extracts were concentrated to afford 

the crude title compound (1.61 g, 94.1%> yield). MS (apci) m/z = 258.0 (M+H). 

[00726] Step B: Preparation of trans-l-(2-methoxvethyl)-4-(thiazol-2-vl)pvrrolidin-3-amine: 

trans-l-(2-Methoxyethyl)-4-nitropyrrolidin-3-yl)thiazole (80 mg, 0.31 mmol) was dissolved in 1 

mL of MeOH and treated with 10% Pd/C (33 mg, 0.031 mmol). The reaction mixture was stirred 

under a hydrogen balloon overnight, filtered through Celite® and concentrated to afford the crude 

title compound (68 mg, 96%> yield). MS (apci) m/z = 228.1 (M+H). 
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[00727] Step C: Preparation of 1 -(trans-1 -(2-mcthoxycthyl)-4-(thiazol-2-vl)pyrrolidin-3-yl)-

3-(2-phenvl-2.4.5.6-tetrahvdrocvclopentarclpvrazol-3-v0urea: /ra/iv-1 -(2-Mcthoxy-cthyl)-4-

(thiazol-2-yl)pyrrolidin-3-amine (15.0 mg, 0.0660 mmol) was dissolved in 1 mL of DCM and 

treated with DIEA (23.0 uL, 0.132 mmol) followed by phenyl 2-(cyclohexa-l,3-dienyl)-2,4,5,6-

tetrahydrocyclopenta[c]pyrazol-3-ylcarbamate (25.4 mg, 0.0792 mmol). The reaction mixture was 

stirred at ambient temperature for 18 hours, concentrated and purified by reverse-phase column 

chromatography, eluting with 0-50% acetonitrile/water, to afford the title compound (3.2 mg, 

10.7% yield). MS (apci) m/z = 453.1 (M+H). 

Example 50 

-N \_/ 

1 -((3S.4R)-1 -('2-mcthoxvcthvl )-4-phenyl pyrrol idin-3-yl )-3-(2-phcnyl-2.4.5.6-

tetrahydrocvclopentar clpvrazol-3 -vOurea 

[00728] To a DCM (5 mL) solution of (3S,4i?)-l-(2-methoxyethyl)-4-phenylpyrrolidin-3-

amine dihydrochloride (Preparation D; 0.10 g, 0.34 mmol) in DCM (5 mL) at 0 °C was sequentially 

added phenyl 2-phenyl-2,4,5,6-tetrahydrocyclopenta[c]pyrazol-3-ylcarbamate (Example 38, Step 

C; 0.13 g, 0.41 mmol) and TEA (0.14 mL, 1.0 mmol). The resulting mixture was allowed to 

warmed up to ambient temperature and stirred for 2 hours. It was then treated with EtOAc, washed 

with saturated NH4C1, saturated NaHCO^, and brine. The combined organic layers were dried with 

MgS04, filtered and concentrated. The crude material was purified by silica column 

chromatography, eluting with 2-2.5% MeOH/DCM to yield the product (0.11 g, 72% yield). MS 

(apci) m/z = 446.2 (M+H). 

Example 51 

1 -(1.3 -diphenyl-1 //-nvrazol-5 -vO-3-((3S, 4R)~ 1 -(2-methoxvethv0-4-phenylpvrrolidin-3 -vOurea 
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[00729] l,3-Diphenyl-l/f-pyrazol-5-amine (Table 1; 32.0 mg, 0.136 mmol), DIEA (35.6 p,L, 

0.204 mmol) and l,l'-carbonyldiimidazole (19.3 mg, 0.119 mmol) were combined in CHCI3 (0.5 

mL) in a sealed vessel and heated at 60 °C for 4 hours. The mixture was cooled to ambient 

temperature and (3S, 4i?)-l -(2-methoxy ethyl)-4-phenylpyrrolidin-3-amine dihydrochloride 

(Preparation D; 15.0 mg, 0.0681 mmol) was added. After heating at 100 °C for 15 hours, the 

reaction mixture was concentrated and directly purified by reverse-phase column chromatography, 

eluting with 0-70% acetonitrile/water to afford the title compound (5.6 mg, 17% yield). MS (apci) 

m/z = 482.2 (M+H). 

Example 52 

^Q-O 
.NH 

1 -('('35. AR)-1 -(2-methoxvethv0-4-phenylpvrrolidin-3 -vO-3 -(1 -methyl-3 -phenyl-1 //-nvrazol-5-

vOurea 

[00730] To a solution of 1 -mcthyl-3-phcnyl-1 //-pyrazol-5-aminc (Table 1; 49 mg, 0.28 

mmol) in DCM (2 mL) was added CDI (46 mg, 0.28 mmol) followed by DIEA (200 uL, 1.1 

mmol). After 2 hours at ambient temperature, a solution of (3S,4/?)-1 -(2-methoxyethyl)-4-

phenylpyrrolidin-3-amine dihydrochloride (Preparation D, 83 mg, 0.28 mmol) in DCM (0.6 mL) 

was added. The reaction was stirred 15 minutes, then purified directly by reverse-phase column 

chromatography, eluting with 5-50% acetonitrile/water to afford the title product as a white solid 

(45 mg, 38%) yield). MS (apci) m/z = 420.1 (M+H). 

[00731] The compounds of Table 6 were prepared according to the method of Example 52 

using the appropriate starting materials. Conversion time to the activated intermediate with CDI 

varied, and was monitored by taking an aliquot and quenching in MeOH. LCMS analysis was used 

to monitor complete conversion to the methyl carbamate (30 minutes to 16 hours). 

Table 6 

Ex. # Structure Name Data 

53 NH 

NH 

l-((3S,4i?)-l-(2-
methoxyethyl)-4-
phenylpyrrolidin-3-yl)-3-( 1-
phenyl-3 -(trifluoromethyl)-
1 //-pyrazol-5-yl)urca 

MS (apci) 
m/z = 474.2 
(M+H). 
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Ex. # Structure Name Data 

54 

'0^0-Q 
.NH °*< 

\ NH 

/f~\—4 ,N^ \J N 

1 -(1,4-dimethyl-3 -phenyl-
1 /7-pyrazol-5-yl)-3-((3S,4/?)-
1 -(2-methoxyethyl)-4-
phenylpyrrolidin-3 -yl)urea 

MS (apci) 
m/z = 434.1 
(M+H). 

55 

-

HvS^ 
HN^ h 

1 -(3 -cyclopropyl-1 -methyl-
1 /7-pyrazol-5-yl)-3-((3S,4/?)-
4-(3,5-difluorophenyl)-1 -(2-
methoxyethyl)pyrrolidin-3 -
yl)urea 

MS (apci) 
m/z = 420.1 
(M+H). 

56 HN Y°\ 
HNN r 

JH) 

l-((3£,4fl)-4-(3,5-
difluorophenyl)-1 -(2-
methoxyethyl)pyrrolidin-3 -
yl)-3-(l-methyl-3-(pyridin-2-
yl)-1 //-pyrazol-5-yl)urca 

MS (apci) 
m/z = 457.1 
(M+H). 

57 

-

V? 
HN r 

l-((3£,4fl)-4-(3,5-
difluorophenyl)-1 -(2-
methoxyethyl)pyrrolidin-3 -
yl)-3-(1-methyl-3-(pyridin-3-
yl)-1 //-pyrazol-5-yl)urea 

MS (apci) 
m/z = 457.1 
(M+H). 

58 HN. « V^F yo 
HN^ 

l-((3£,4fl)-4-(3,4-
difluorophenyl)-1 -(2-
methoxyethyl)pyrrolidin-3 -
yl)-3-(l, 1 '-dimethyl- IH, 1 'H-
3,4'-bipyrazol-5-yl)urea 

MS (apci) 
m/z = 460.1 
(M+H). 

59 HN Y° 
HV\ WCN 

1 -(3-(3-cyanophenyl)-1 -
methyl- l/f-pyrazol-5-yl)-3-
((3^4i?)-4-(3,4-
difluorophenyl)-1 -(2-
methoxyethyl)pyrrolidin-3 -
yl)urea 

MS (apci) 
m/z = 481.1 
(M+H). 
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Ex. # Structure Name Data 

60 

-

HN~ Y° 
HN 

N V^/"CN 

1 -(3-(4-cyanophenyl)-1 -
methyl- l/f-pyrazol-5-yl)-3-
((35*,4i?)-4-(3,4-
difluorophenyl)- 1 -(2-
methoxyethyl)pyrrolidin-3 -
yl)urea 

MS (apci) 
m/z = 481.1 
(M+H). 

61 
HIC Y° 

HN^ 

1-((35,4i?)-4-(3,4-
difluorophenyl)- 1 -(2-
methoxyethyl)pyrrolidin-3 -
yl)-3-(3-(imidazo[l,2-
a]pyridin-5-yl)-1 -methyl-1H-
pyrazol-5 -yl)urea 

MS (apci) 
m/z = 496.1 
(M+H). 

62 

(2^-F 
NH F 

cy1n 

1 -(4-chloro-1,3 -diphenyl-
1 /7-pyrazol-5-yl)-3-((3S,4/?)-
4-(3,4-difluorophenyl)-1 -(2-
methoxyethyl)pyrrolidin-3 -
yl)urea 

MS (apci) 
m/z = 552.0 
(M+H). 

63 
NH F 

BONH 
\ ff M--N o 

1 -(4-bromo-1,3 -diphenyl-
1 //-pyrazol-5-yl)-3-((3S,4R)-
4-(3,4-difluorophenyl)-1 -(2-
methoxyethyl)pyrrolidin-3 -
yl)urea 

MS (apci) 
m/z = 596.0 
(M+H). 

64 
NH F 

C'\ NH 

"*0 

1 -(4-chloro-3-methyl-1 -
phenyl- l/f-pyrazol-5-yl)-3-
((35,4i?)-4-(3,4-
difluorophenyl)- 1 -(2-
methoxyethyl)pyrrolidin-3 -
yl)urea 

MS (apci) 
m/z = 490.0 
(M+H). 

65 ^s. >H F P? °=c 
yNH 

4 ,N^ 
N 

l-((35,4i?)-4-(3,4-
difluorophenyl)-1 -(2-
methoxyethyl)pyrrolidin-3 -
yl)-3-(l ,3-dimethyl-4-
phenyl-1 //-pyrazol-5-yl)urca 

MS (apci) 
m/z = 470.1 
(M+H). 
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Ex. # Structure Name Data 

66 
NH F 

N CW 

VH 
,N NO 

1 -(4-cyano-3-methyl-1 -
phenyl- l/f-pyrazol-5-yl)-3-
((35,4i?)-4-(3,4-
difluorophenyl)- 1 -(2-
methoxyethyl)pyrrolidin-3 -
yl)urea 

MS (apci) 
m/z = 481.1 
(M+H). 

67 
.NH F 

Ck/NH 

yTV^ -N--
\-5=/ N 

1 -(4-chloro-1 -methyl-3-
phenyl- l/f-pyrazol-5-yl)-3-
((35,4i?)-4-(3,4-
difluorophenyl)- 1 -(2-
methoxyethyl)pyrrolidin-3 -
yl)urea 

MS (apci) 
m/z = 490.0 
(M+H). 

68 
.NH F °=( 

BK /NH 

rv* -N^ 
X-ss/ N 

1 -(4-bromo-1 -methyl-3 -
phenyl- l/f-pyrazol-5-yl)-3-
((35,4i?)-4-(3,4-
difluorophenyl)- 1 -(2-
methoxyethyl)pyrrolidin-3 -
yl)urea 

MS (apci) 
m/z = 534.0 
(M+H). 

69 Example 69 intentionally 
omitted 

70 
NH F 

N CW 

VD 

1 -(4-cyano-3-(cyanomethyl)-
1 -phenyl-1 /f-pyrazol-5 -y 1)-
3-((35,4i?)-4-(3,4-
difluorophenyl)-1 -(2-
methoxyethyl)pyrrolidin-3 -
yl)urea 

MS (apci) 
m/z = 506.0 
(M+H). 

71 'NH 

' O^-NH 

N*XV-0 

1 -(3-(2-cyanopropan-2-yl)-1 -
phenyl- l/f-pyrazol-5-yl)-3-
((35,4i?)-4-(3,4-
difluorophenyl)- 1 -(2-
methoxyethyl)pyrrolidin-3 -
yl)urea 

MS (apci) 
m/z = 509.1 
(M+H). 

72 O^" ''NH 

O^NH 

l-((35,4i?)-4-(3,4-
difluorophenyl)-1 -(2-
methoxyethyl)pyrrolidin-3 -
yl)-3-(3-ethyl-4-methyl-1 -
phenyl-1 //-pyrazol-5-yl)urca 

MS (apci) 
m/z = 484.1 
(M+H). 
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Ex. # Structure Name Data 

73 
oJ~ ''NH 
' o NH 

N v 

CN 
N 
\ 

l-((35,4i?)-4-(3,4-
difluorophenyl)-1 -(2-
methoxyethyl)pyrrolidin-3 -
yl)-3 -(1 '-methyl-1 -phenyl-
IH, 1 '//-3,4'-bipyrazol-5-
yl)urea 

MS (apci) 
m/z = 522.1 
(M+H). 

74 
oj^ 

V NH 

<^VN-"Q 

l-((35,4i?)-4-(3,4-
difluorophenyl)-1 -(2-
methoxyethyl)pyrrolidin-3 -
yl)-3-(4-methyl-3-(oxetan-3-
ylmethoxy)-1 -phenyl-1H-
pyrazol-5 -yl)urea 

MS (apci) 
m/z = 542.1 
(M+H). 

75 
WNH 

°0<.O^VN^ 

l-((35,4i?)-4-(3,4-
difluorophenyl)-1 -(2-
methoxyethyl)pyrrolidin-3 -
yl)-3-(4-methyl-3-((3-
methy loxetan-3 -
yl)methoxy)-1 -phenyl-1H-
pyrazol-5 -yl)urea 

MS (apci) 
m/z = 556.1 
(M+H). 

76 
°=< 

\ NH V~° v=< 
N \\ \ 

l-((35,4i?)-4-(3,4-
difluorophenyl)-1 -(2-
methoxyethyl)pyrrolidin-3 -
yl)-3-(3-(((5)-2,2-dimethyl-
1,3-dioxolan-4-yl)methoxy)-
4-methyl-1 -phenyl-\H-
pyrazol-5 -yl)urea 

MS (apci) 
m/z = 586.1 
(M+H). 

77 
.NH F 

l-((35,4i?)-4-(3,4-
difluorophenyl)-1 -(2-
methoxyethyl)pyrrolidin-3 -
yl)-3-(3-(((R)-2,2-dimethyl-
1,3-dioxolan-4-yl)methoxy)-
4-methyl-1 -phenyl-\H-
pyrazol-5 -yl)urea 

MS (apci) 
m/z = 586.2 
(M+H). 

[00732] The compounds of Table 7 were prepared according to the method of Example 1 

replacing the compound of Preparation B with the compound of Preparation D, E, F, G, H, J or K 

and using the appropriate pyrazole intermediate. 
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Table 7 

Ex. # Structure Name Data 

78 

^<q-o 
,NH 

OL r 
N^/ 

1 -(3,4-dimethyl-1 -phenyl-\H-
pyrazol-5-yl)-3-((35,4i?)-1-(2-
methoxyethyl)-4-
phenylpyrrolidin-3 -yl)urea 

MS (apci) 
m/z = 434.1 
(M+H). 

79 

^o-o 
NH 

Q. r 
& 

Vv o /\ 

tert-butyl 3-(3-((3S,4/?)-l-(2-
methoxyethyl)-4-
phenylpyrrolidin-3 -yl)ureido)-2-
phenyl-4,6-dihydropyrrolo[3,4-
c]pyrazolc-5(2//)-carboxylatc 

MS (apci) 
m/z = 547.1 
(M+H). 

80 
,NH 

OL r 

1 -(3 -isopropyl-4-methyl-1 -
phenyl-1 //-pyrazol-5-yl)-3-
((3S,4R)-1 -(2-methoxyethyl)-4-
phenylpyrrolidin-3 -yl)urea 

MS (apci) 
m/z = 462.3 
(M+H). 

81 
,NH 

OL r sh 

1 -((3S,4R)-1 -(2-methoxy ethyl)-4-
phenylpyrrolidin-3-yl)-3-(2-
phenyl-4,6-dihydro-2/f-furo [3,4-
c]pyrazol-3-yl)urea 

MS (apci) 
m/z = 448.2 
(M+H). 

82 

^o-o 
.NH °=< 

Q=T N'NX) 

1 -((3S,4R)-1 -(2-methoxy ethyl)-4-
phenylpyrrolidin-3-yl)-3-(2-
phenyl-4,6-dihydro-2/7-
thieno[3,4-c]pyrazol-3-yl)urea 

MS (apci) 
m/z = 464.2 
(M+H). 
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Ex. # Structure Name Data 

83 LL 

° 

1-((35,4i?)-4-(3,5-difluorophenyl) 
-1 -(2-methoxy ethyl)pyrrolidin-3 -
yl)-3-(3,4-dimethyl-1 -phenyl-1H-
pyrazol-5 -yl)urea 

MS (apci) 
m/z = 470.2 
(M+H). 

84 

/ 

<yl 
|sj NH \J N N / 

6 F 

l-((35,4i?)-4-(3,5-difluorophenyl) 
-1 -(2-methoxy ethyl)pyrrolidin-3 -
yl)-3-(2-phenyl-2,4,5,6-
tetrahydrocyclopenta[c]pyrazol-3-
yl)urea 

MS (apci) 
m/z = 482.2 
(M+H). 

85 

/ 

N~N / 

6 F 

l-((35,4i?)-4-(3,5-difluorophenyl) 
-1 -(2-methoxy ethyl)pyrrolidin-3 -
yl)-3 -(3 -isopropyl-1 -phenyl-1H-
pyrazol-5 -yl)urea 

MS (apci) 
m/z = 484.2 
(M+H). 

86 LL /z
V̂

 
\=

z
 

l-((35,4i?)-4-(3,5-difluorophenyl) 
-1 -(2-methoxy ethyl)pyrrolidin-3 -
yl)-3 -(3 -methyl-1 -phenyl-1H-
pyrazol-5 -yl)urea 

MS (apci) 
m/z = 456.1 
(M+H). 

87 
,NH F 

0^ 

CMNH 
N'NX) 

1 -((35,4i?)-4-(3,4-difluorophenyl) 
-1 -(2-methoxy ethyl)pyrrolidin-3 -
yl)-3-(2-phenyl-2,4,5,6-
tetrahydrocyclopenta[c]pyrazol-3-
yl)urea 

MS (apci) 
m/z = 482.2 
(M+H). 

88 

y 

? 
I\L 

"A^V'iy"yF I^NH v 
6 F 

l-((35,4i?)-4-(3,5-difluorophenyl) 
-1 -(2-methoxy ethyl)pyrrolidin-3 -
yl)-3-(2-phenyl-4,6-dihydro-2H-
furo[3,4-c]pyrazol-3-yl)urea 

MS (apci) 
m/z = 484.2 
(M+H). 
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Ex. # Structure Name Data 

89 LL 

r-
fV

O
 1-((35,4i?)-4-(3,5-difluorophenyl) 

-1 -(2-methoxy ethyl)pyrrolidin-3 -
yl)-3-(2-phenyl-4,6-dihydro-2H-
thieno[3,4-c]pyrazol-3-yl)urea 

MS (apci) 
m/z = 500.2 
(M+H). 

90 
.NH F °=< 

°Q=T 
N'NT0 

1 -((35,4i?)-4-(3,4-difluorophenyl) 
-1 -(2-methoxy ethyl)pyrrolidin-3 -
yl)-3-(2-phenyl-4,6-dihydro-2H-
furo[3,4-c]pyrazol-3-yl)urea 

MS (apci) 
m/z = 484.1 
(M+H). 

91 
,NH F °=( 

VNO 

1 -((35,4i?)-4-(3,4-difluorophenyl) 
-1 -(2-methoxy ethyl)pyrrolidin-3 -
yl)-3-(2-phenyl-4,6-dihydro-2H-
thieno[3,4-c]pyrazol-3-yl)urea 

MS (apci) 
m/z = 500.1 
(M+H). 

92 
.NH F °=< 

WNH 

N'"X) 

1 -((35 4i?)-4-(3,4-difluorophenyl) 
-1 -(2-methoxy ethyl)pyrrolidin-3 -
yl)-3 -(3,4-dimethyl-1 -phenyl-1H-
pyrazol-5 -yl)urea 

MS (apci) 
m/z = 470.2 
(M+H). 

93 
'NH F 

0=< 
/NH 

1 -((35,4i?)-4-(3,4-difluorophenyl) 
-1 -(2-methoxy ethyl)pyrrolidin-3 -
yl)-3 -(1 -methyl-3 -phenyl-1H-
pyrazol-5 -yl)urea 

MS (apci) 
m/z = 456.1 
(M+H). 

94 

.NH 

OL r v\ i 
OH 

1 -(3-(l -hydroxy-2-methylpropan-
2-yl)-1 -phenyl-1 H-pyrazol-5-yl)-
3-((3S,4R)-1 -(2-methoxy ethyl)-4-
phenylpyrro lidin-3 -yl)urea 

MS (apci) 
m/z = 478.2 
(M+H). 
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Ex. # Structure Name Data 

95 

^Ni>0 
„NH 

OL r 
V7 

% 

1 -((3S,4R)-1 -(2-methoxy ethyl)-4-
phenylpyrro lidin-3-yl)-3-(5-
oxido-2-phcnyl-4,6-dihydro-2/7-
thieno[3,4-c]pyrazol-3-yl)urea 

MS (apci) 
m/z = 480.1 
(M+H). 

96 

^ yNH °=< 
NH 

\ / 

o 
N 

1 -((3S,4R)-1 -(2-methoxy ethyl)-4-
phenylpyrrolidin-3 -yl)-3 -(1 -
methyl-3 -(pyridin-4-yl)-1H-
pyrazol-5 -yl)urea 

MS (apci) 
m/z = 421.1 
(M+H). 

97 
,NH 

0a< 
NH V< 

N^/ 

o 
N 

1-((35,4i?)-4-(3,4-
difluorophenyl)- 1 -(2-
methoxy ethyl)pyrro lidin-3 -yl)-3 -
(1 -methyl-3 -(pyridin-4-yl)-1H-
pyrazol-5 -yl)urea 

MS (apci) 
m/z = 457.1 
(M+H). 

98 
/ 
NL 

^\^ %UVF TVNH NV V 
\ F 

l-((35,4i?)-4-(3,5-
difluorophenyl)-1 -(2-
methoxy ethyl)pyrro lidin-3 -yl)-3 -
(1 -methyl-3 -phenyl- 1/f-pyrazol-
5-yl)urea 

MS (apci) 
m/z = 456.1 
(M+H). 

99 

ox 

)-NHfVF T VNH 
N-N 

\ F 

l-((35,4i?)-4-(3,5-
difluorophenyl)-1 -(2-
methoxy ethyl)pyrro lidin-3 -yl)-3 -
(1 -methyl-3-(thiophen-2-yl)-1H-
pyrazol-5 -yl)urea 

MS (apci) 
m/z = 462.0 
(M+H). 

100 

,NH a°r 
N-\ 
N^=/ 

0 
\ 

1 -((3S,4R)-1 -(2-methoxy ethyl)-4-
phenylpyrrolidin-3-yl)-3-(3-
(methoxymethyl)-1 -phenyl-\H-
pyrazol-5 -yl)urea 

MS (apci) 
m/z = 450.2 
(M+H). 
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Ex. # Structure Name Data 

101 
,NH Q°> 

Nss/ 

^0 
\ 

1 -((35,4i?)- 1 -(2-methoxy ethyl)-4-
phenylpyrrolidin-3-yl)-3-(3-
(methoxymethyl)-4-methyl-1 -
phenyl-1 //-pyrazol-5-yl)urca 

MS (apci) 
m/z = 464.2 
(M+H). 

102 
NH 

N 

[00733] l-((35,4i?)-4-

(3,4-difluorophenyl)-1 -(2-
methoxy ethyl)pyrro lidin-3 -yl)-3 -
(1 -methyl-3-p-tolyl-1 //-pyrazol-
5-yl)urea 

MS (apci) 
m/z = 470.1 
(M+H). 

103 
,'NH F °=( 
NH 

rV^ -N--\J N 

1 -((35,4i?)-4-(3,4-
difluorophenyl)- 1 -(2-
methoxy ethyl)pyrrolidin-3 -yl)-3 -
(1 -methyl-3-m-tolyl-1 //-pyrazol-
5-yl)urea 

MS (apci) 
m/z = 470.2 
(M+H). 

104 
,NH F 

0^ 

NH 

!SS\^ %J[ N 

1-((35,4i?)-4-(3,4-
difluorophenyl)- 1 -(2-
methoxy ethyl)pyrro lidin-3 -yl)-3 -
(1 -methyl-3-o-tolyl-1 //-pyrazol-
5-yl)urea 

MS (apci) 
m/z = 470.4 
(M+H). 

105 °^H 

\j N 

1-((35,4i?)-4-(3,4-
difluorophenyl)- 1 -(2-
methoxy ethyl)pyrro lidin-3 -yl)-3 -
(3 -(3 -methoxyphenyl)-1 -methyl-
1 //-pyrazol-5-yl)urea 

MS (apci) 
m/z = 486.1 
(M+H). 

106 x 0=( 
/NH 

r)r^4 ,N^ \J N 

1-((35,4i?)-4-(3,4-
difluorophenyl)- 1 -(2-
methoxy ethyl)pyrro lidin-3 -yl)-3 -
(3 -(2-methoxyphenyl)-1 -methyl-
1 //-pyrazol-5-yl)urca 

MS (apci) 
m/z = 486.2 
(M+H). 

107 

\ 

,N VNH W fl"" ° 

1 -(3 -(4-fluorophenyl)-1 -methyl-
l/f-pyrazol-5-yl)-3-((35,4i?)-l-(2-
methoxyethyl)-4-
phenylpyrro lidin-3 -yl)urea 

MS (apci) 
m/z = 438.2 
(M+H). 
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108 

\ 

,VA N VNH U 
° 1 -((35,4i?)- 1 -(2--methoxy ethyl)-4-

phenylpyrrolidin-3-yl)-3-(3-(4-
methoxyphenyl)-1 -methyl-1H-
pyrazol-5 -yl)urea 

MS (apci) 
m/z = 450.2 
(M+H). 

109 

^0 s 
N'V ^NH V\ 

KiJ F3C 

1 -((35,4i?)-1 -(2--methoxy ethyl)-4-
(3-
(trifluoromethyl)phenyl)pyrrolidi 
n-3-yl)-3-(l -methyl-3-phenyl-1H-
pyrazol-5 -yl)urea 

MS (apci) 
m/z = 488.0 
(M+H). 

110 

^0 s 
u r 

1 -((35,4i?)-4-(3-fluorophenyl)-1 -
(2-methoxyethyl)pyrrolidin-3-yl)-
3 -(1 -methyl-3 -phenyl-1H-
pyrazol-5 -yl)urea 

MS (apci) 
m/z = 438.2 
(M+H). 

111 

^0 s 
• Ns. 

' \ W. f 
N~N\ /~NH V"4 

^ NH U J 

KjJ F 

1 -((35,4i?)-4-(2,4-
difluorophenyl)-1 -(2-
methoxy ethyl)pyrro lidin-3 -yl)-3 -
(1 -methyl-3 -phenyl-1 H-pyrazol-
5-yl)urea 

MS (apci) 
m/z = 455.9 
(M+H). 

112 

^0 s 
N'V ^NH VA ^ NH ff J 

FAJ 

1 -((35,4i?)-4-(3-fluorophenyl)-1 -
(2-methoxyethyl)pyrrolidin-3-yl)-
3 -(3 -(4-fluorophenyl)-1 -methyl-
1 H-pyrazol-5 -yl)urea 

MS (apci) 
m/z = 456.1 
(M+H). 

113 

s 
' v^L N'V ^NH K 

n 

1-((35,4i?)-4-(3,4-
difluorophenyl)- 1 -(2-
methoxy ethyl)pyrro lidin-3 -yl)-3 -
(3 -(4-fluorophenyl)-1 -methyl-\H-
pyrazol-5 -yl)urea 

MS (apci) 
m/z = 474.1 
(M+H). 

182 
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114 
,NH F 

0^ 
NH 

rV4 ,N^ \Jf N 

1 -((35,4i?)-4-(3,4-
difluorophenyl)- 1 -(2-
methoxy ethyl)pyrro lidin-3 -yl)-3 -
(3 -(3 -fluorophenyl)-1 -methyl-1H-
pyrazol-5 -yl)urea 

MS (apci) 
m/z = 474.1 
(M+H). 

115 
F NH 

1-((35,4i?)-4-(3,4-
difluorophenyl)- 1 -(2-
methoxy ethyl)pyrro lidin-3 -yl)-3 -
(3 -(2-fluorophenyl)-1 -methyl-\H-
pyrazol-5 -yl)urea 

MS (apci) 
m/z = 474.1 
(M+H). 

116 

^0 s 
N. 

<X 
II N>—NH <1 / NV V7 

6 F 

1 -((35,4i?)-4-(3-fluorophenyl)-1 -
(2-methoxyethyl)pyrrolidin-3-yl)-
3-(2-phenyl-2,4,5,6-
tetrahydrocyclopenta[c]pyrazol-3-
yl)urea 

MS (apci) 
m/z = 464.2 
(M+H). 

117 

^o-o 
yNH °=< 

(lr 
1 y-
N^ 

OH 

1 -(3-(l -hydroxy-2-methylpropan-
2-yl)-4-methyl-1 -phenyl- \H-
pyrazol-5-yl)-3-((35,4i?)-l-(2-
methoxyethyl)-4-
phenylpyrro lidin-3 -yl)urea 

MS (apci) 
m/z = 492.3 
(M+H). 

118 a> y\_ 

OH 

1-((35,4i?)-4-(3,4-
difluorophenyl)- 1 -(2-
methoxy ethyl)pyrro lidin-3 -yl)-3 -
(3 -(1 -hydroxy-2-methylpropan-2-
yl)-4-methyl-1 -phenyl-1H-
pyrazol-5 -yl)urea 

MS (apci) 
m/z = 528.2 
(M+H). 

119 
,NH F °=< 
NH 

XJN^ 

1 -(3-(4-chlorophenyl)-1 -methyl-
l/f-pyrazol-5-yl)-3-((35,4i?)-4-
(3,4-difluorophenyl)-1 -(2-
methoxyethyl)pyrrolidin-3 -
yl)urea 

MS (apci) 
m/z = 490.0 
(M+H). 

183 
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120 

s 
.NL 

/ ^ >—L f 
N'NV !^~NH 

y-J 

l-((35,4i?)-4-(2,5-
difluorophenyl)-1 -(2-
methoxy ethyl)pyrro lidin-3 -yl)-3 -
(3 -(4-fluorophenyl)-1 -methyl-\H-
pyrazol-5 -yl)urea 

MS (apci) 
m/z = 474.1 
(M+H). 

121 
,NH F 

NH 

N'N 

O 

methyl 4-(5-(3-((35,4i?)-4-(3,4-
difluorophenyl)-1 -(2-
methoxyethyl)pyrrolidin-3 -
yl)ureido)-1 -methyl-1 //-pyrazol-
3-yl)benzoate 

MS (apci) 
m/z = 514.1 
(M+H). 

122 

„NH F °*< 
HO_ J1" *r\ 

N^/ 

o 

1-((35,4i?)-4-(3,4-
difluorophenyl)- 1 -(2-
methoxy ethyl)pyrro lidin-3 -yl)-3 -
(1 -(2-hydroxyethyl)-3 -phenyl-
1 //-pyrazol-5-yl)urea 

MS (apci) 
m/z = 486.1 
(M+H). 

123 
,NH a> 

N^/ 

^0 
\ 

1-((35,4i?)-4-(3,4-
difluorophenyl)- 1 -(2-
methoxy ethyl)pyrro lidin-3 -yl)-3 -
(3 -(methoxymethyl)-4-methyl-1 -
phenyl-1 //-pyrazol-5-yl)urca 

MS (apci) 
m/z = 500.1 
(M+H). 

124 
.NH F 

CI j" NA_ 
N^=/ 

^0 
\ 

l-((35,4i?)-4-(3,5-
difluorophenyl)-1 -(2-
methoxy ethyl)pyrro lidin-3 -yl)-3 -
(3 -(methoxymethyl)-4-methyl-1 -
phenyl-1 //-pyrazol-5-yl)urca 

MS (apci) 
m/z = 500.1 
(M+H). 

125 
NH °=( 

NH 

rr" N'N-\ JJ 

1-((35,4i?)-4-(3,4-
difluorophenyl)- 1 -(2-
methoxy ethyl)pyrro lidin-3 -yl)-3 -
(1-methyl-3-(4-
(methylthio)phenyl)-1 //-pyrazol-
5-yl)urea 

MS (apci) 
m/z = 502.0 
(M+H). 

184 



WO 2012/158413 PCT/US2012/037003 

Ex. # Structure Name Data 

126 
.NH F 

0a( 
NH 

N J 

1 -((35,4i?)-4-(3,4-
difluorophenyl)- 1 -(2-
methoxy ethyl)pyrro lidin-3 -yl)-3 -
(1,3-diphenyl-1 //-pyrazol-5-
yl)urea 

MS (apci) 
m/z = 518.1 
(M+H). 

127 

,NH a> 
^•o 

\ 

1-((35,4i?)-4-(3,4-
difluorophenyl)- 1 -(2-
methoxy ethyl)pyrro lidin-3 -yl)-3 -
(3 -(3 -methoxypropyl)-4-methyl-
1 -phenyl-1 //-pyrazol-5-yl)urea 

MS (apci) 
m/z = 528.1 
(M+H). 

128 
NH °=( 

Q=T 
VNtD 

1 -((35,4i?)-4-(4-fluorophenyl)-1 -
(2-methoxyethyl)pyrrolidin-3-yl)-
3-(2-phenyl-2,4,5,6-
tetrahydrocyclopenta[c]pyrazol-3-
yl)urea 

MS (apci) 
m/z = 464.1 
(M+H). 

129 
.NH 

0a( 

N'NX) 

1 -(3,4-dimethyl-1 -phenyl-\H-
pyrazol-5-yl)-3-((35,4i?)-4-(4-
fluorophenyl)-1 -(2-
methoxy ethyl)pyrrolidin-3 -
yl)urea 

MS (apci) 
m/z = 452.1 
(M+H). 

130 

,NH °=< 
NH 

-A 
M o-\ 

1-((35,4i?)-4-(3,4-
difluorophenyl)- 1 -(2-
methoxy ethyl)pyrro lidin-3 -yl)-3 -
(3 -(4-(2-methoxy ethoxy )phenyl)-
1 -methyl-1 //-pyrazol-5-yl)urca 

MS (apci) 
m/z = 530.1 
(M+H). 

185 
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131 
,NH Q°> 

1 / o 
N«s/ \ 

1-((35,4i?)-4-(3,4-
difluorophenyl)- 1 -(2-
methoxy ethyl)pyrro lidin-3 -yl)-3 -
(4-methoxy-3 -methyl-1 -phenyl-
1 //-pyrazol-5-yl)urea 

MS (apci) 
m/z = 486.0 
(M+H). 

132 
,NH F a> 

OH 

1-((35,4i?)-4-(3,4-
difluorophenyl)- 1 -(2-
methoxy ethyl)pyrro lidin-3 -yl)-3 -
(3 -(hydroxymethyl)-4-methyl-1 -
phenyl-1 //-pyrazol-5-yl)urca 

MS (apci) 
m/z = 486.1 
(M+H). 

133 

,NH F 

Q> 
N-\ 
N^ 

OH 

1-((35,4i?)-4-(3,4-
difluorophenyl)- 1 -(2-
methoxy ethyl)pyrrolidin-3 -yl)-3 -
(3 -(2-hydroxyethyl)-4-methyl-1 -
phenyl-1 //-pyrazol-5-yl)urca 

MS (apci) 
m/z = 500.1 
(M+H). 

134 

.NH F a°> 
N^ 

0 — 

1-((35,4i?)-4-(3,4-
difluorophenyl)- 1 -(2-
methoxy ethyl)pyrro lidin-3 -yl)-3 -
(3 -(2-methoxy ethyl)-4-methyl-1 -
phenyl-1 //-pyrazol-5-yl)urca 

MS (apci) 
m/z = 514.1 
(M+H). 

135 

o/ 

N^ 

^H|VF 
" /—NH \^J NV 
6 

1-((35,4i?)-4-(3,4-
difluorophenyl)- 1 -(2-
methoxy ethyl)pyrro lidin-3 -yl)-3 -
(3-ethoxy-4-methyl-1 -phenyl-1H-
pyrazol-5 -yl)urea 

MS (apci) 
m/z = 500.1 
(M+H). 

136 
.NH F °=( 
NH 

O^o^t 

1 -(3 -(benzyloxy)-1 -methyl-\H-
pyrazol-5-yl)-3-((35,4i?)-4-(3,4-
difluorophenyl)- 1 -(2-
methoxyethyl)pyrrolidin-3 -
yl)urea 

MS (apci) 
m/z = 486.1 
(M+H). 

186 
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137 

VT 

1-((35,4i?)-4-(3,4-
difluorophenyl)- 1 -(2-
methoxy ethyl)pyrro lidin-3 -yl)-3 -
(3 -(2-methoxy ethoxy)-4-methyl-
1 -phenyl-1 //-pyrazol-5-yl)urca 

MS (apci) 
m/z = 530.1 
(M+H). 

138 o^H F 

W" 

l-((35,4i?)-4-(3,5-
difluorophenyl)-1 -(2-
methoxy ethyl)pyrro lidin-3 -yl)-3 -
(3-ethoxy-4-methyl-1 -phenyl-1H-
pyrazol-5 -yl)urea 

MS (apci) 
m/z = 500.1 
(M+H). 

139 
NH 

\ NH 

trans-1 -(3 -ethoxy-4 -methyl-1 -
phenyl- l/f-pyrazol-5-yl)-3-l -(2-
methoxyethyl)-4-
phenylpyrro lidin-3 -yl)urea 

MS (apci) 
m/z = 464.1 
(M+H). 

140 
.NH F 

0—-N-V^ N V 

1-((35,4i?)-4-(3,4-
difluorophenyl)- 1 -(2-
methoxy ethyl)pyrro lidin-3 -yl)-3 -
(3 -methoxy-4-methyl-1 -phenyl-
1 //-pyrazol-5-yl)urea 

MS (apci) 
m/z = 486.1 
(M+H). 

141 
WNH 

1 -(3 -(cyanomethoxy)-4-methyl-1 -
phenyl-1 //-pyrazol-5-yl)-3-
((35,4i?)-4-(3,4-difluorophenyl)-
1 -(2-methoxy ethyl)pyrrolidin-3 -
yl)urea 

MS (apci) 
m/z = 511.1 
(M+H). 

[00734] The compounds of Table 8 were prepared according to the method of Example 1 

replacing the compound of Preparation B with the compound of Preparation F or K and using the 

appropriate pyrazole intermediate. 
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Table 8 

Ex. # Structure Name Data 

142 0 
o \ 

1 -((35,4i?)-4-(3,4-difluoro­
phenyl)- 1 -(2-methoxyethyl) 
pyrrolidin-3-yl)-3-(3-(4-
methoxybenzyloxy)-4-methyl-
1 -phenyl-1 //-pyrazol-5-
yl)urea 

MS (apci) m/z 
= 592.1 (M+H). 

143 
.NH °*< 

l-((35,4i?)-4-(4-
fluorophenyl)-1 -(2-
methoxy ethyl)pyrrolidin-3 -
yl)-3-(3-methoxy-4-methyl-1 -
phenyl-1 //-pyrazol-5-yl)urca 

MS (apci) m/z 
= 468.1 (M+H). 

144 

W" ^ 0-4 F^ N -Q 

1-((35,4i?)-4-(3,4-
difluorophenyl)- 1 -(2-
methoxyethyl)pyrrolidin-3 -
yl)-3-(3-(2-fluoroethoxy)-4-
methyl-1 -phenyl-1 //-pyrazol-
5-yl)urea 

MS (apci) m/z 
= 518.1 (M+H). 

145 0^ 

V(NH 
J^xr4 'N-V^A HO^° N 

1-((35,4i?)-4-(3,4-
difluorophenyl)- 1 -(2-
methoxyethyl)pyrrolidin-3 -
yl)-3-(3-(2-hydroxy-2-
methylpropoxy)-4-methyl-1 -
phenyl-1 //-pyrazol-5-yl)urca 

MS (apci) m/z 
= 544.3 (M+H). 

[00735] The compounds of Table 9 were prepared according to the method of Example 1 

replacing the compound of Preparation B with the compound of Preparation E, F, H or K and using 

the appropriate pyrazole intermediate 

Table 9 

Ex. # Structure Name Data 

146 
.NH F °=< 
NH 

r N 

l-((35,4i?)-4-(3,4-
difluorophenyl)-1 -(2-
methoxy ethyl)pyrro lidin-3 -yl)-3 -
(3 -ethoxy-1 -phenyl- 1/f-pyrazol-
5-yl)urea 

MS (apci) m/z = 
486.2 (M+H). 
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Ex. # Structure Name Data 

147 

^qo-
.NH 

0=< 

JK j 

1 -(3 -ethoxy-4-methyl-1 -phenyl-
1 /7-pyrazol-5-yl)-3-((3S,4/?)-4-
(4-fluorophenyl)-1 -(2-
methoxy ethyl)pyrrolidin-3 -
yl)urea 

MS (apci) m/z = 
482.3 (M+H) 

148 
.NH F °=( 

WNH 
j 

1 -(3 -ethoxy-4-methyl-1 -phenyl-
1 /7-pyrazol-5-yl)-3-((3S,4/?)-4-
(3-fluorophenyl)-1 -(2-
methoxy ethyl)pyrrolidin-3 -
yl)urea 

MS (apci) m/z = 
482.3 (M+H) 

149 o^H F 

VT o—4 
HO^^ N 

l-((35,4i?)-4-(3,5-
difluorophenyl)-1 -(2-
methoxy ethyl)pyrro lidin-3 -yl)-3 -
(3 -(2-hydroxy ethoxy)-4-methyl-
1 -phenyl-1 /f-pyrazol-5 -y l)urea 

MS (apci) m/z = 
516.3 (M+H) 

150 
NH F °=c 

QKNH H-NO 

l-(2-cyclohexyl-2,4,5,6-
tetrahydrocyclopenta[c]pyrazol-
3 -yl)-3 -((35,4i?)-4-(3,4-
difluorophenyl)- 1 -(2-
methoxy ethyl)pyrrolidin-3 -
yl)urea 

MS (apci) m/z = 
488.3 (M+H) 

Example 151 

s 

tetrahydrocvclopentar clpyrazol-3 -vOurea 

[00736] Step A: Preparation of 2-(pvridin-4-vO-2.4.5.6-tetrahvdrocvclopentarc1pyrazol-3-

amine: A solution of 2-oxocyclopentanecarbonitrile (0.4 g, 3.7 mmol, purchased from AAT 
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Pharmaceutical) and 4-hydrazinylpyridine hydrochloride (0.53 g, 3.7 mmol) in methanol (35 mL) 

was sealed in a pressure vessel and heated at 80 °C overnight. After removal of solvent in vacuo, 

the residue was triturated with 1 N NaOH (20 mL) and extracted with DCM (3 x 25 mL). The 

combined organics was washed with brine, dried with MgS04, filtered and concentrated to yield the 

crude product as brownish solid, which was directly used in the next step. MS (apci) m/z = 201.2 

(M+H). 

[00737] Step B: Preparation of 1 -((36*.1 -(2-methoxvethv0-4-phenylpvrrolidin-3-vD-3-

(2-(pvridin-4-vl)-2.4.5.6-tetrahvdrocvclopentarc1pyrazol-3-vl)urea: To a mixture of 2-(pyridin-4-

yl)-2,4,5,6-tetrahydrocyclopenta[c]pyrazol-3-amine (43 mg, 0.21 mmol) in DCM (2 mL) at 0 °C 

was added DIEA (0.075 mL, 0.43 mmol) followed by triphosgene (25 mg, 0.086 mmol) in one 

portion. The reaction was warmed up to ambient temperature and stirred for 2 hours. An aliquot 

(0.5 mL) of the reaction mixture (containing 3-isocyanato-2-(pyridin-4-yl)-2,4,5,6-

tetrahydrocyclopenta[c]pyrazole (12.1 mg, 0.0535 mmol)) was removed and treated with (35,4/?)-

1-(2-methoxyethyl)-4-phenylpyrrolidin-3-amine bis(2,2,2-trifluoroacetate) (Preparation D, 20 mg, 

0.0446 mmol) and /V-ethyl-/V-isopropylpropan-2-amine (38.8 uL, 0.223 mmol) sequentially. After 

stirring for 30 minutes, the reaction mixture was directly purified by reverse-phase 

chromatography, eluting with 5-50% acetonitrile/water to yield the title final product as off-white 

solid (5 mg, 25% yield). MS (apci pos) m/z = 447.2 (M+H). 

[00738] The compounds of Table 10 were prepared according to the method of Example 151 

replacing the pyrazole input with the appropriate analog and replacing the compound of Preparation 

D with the compound of Preparation F. 

Table 10 

Ex. # Structure Name Data 

152 

xo ^ s 
NL /—N H // \ 

N H \—/ 

F F 

l-((35,4i?)-4-(3,4-
difluorophenyl)-1 -(2-
methoxyethyl)pyrro lidin-3 -yl)-
3-(1-methyl-3-(5-
methylpyrazin-2-yl)-1H-
pyrazol-5 -yl)urea 

MS (apci) m/z 
= 472.0 
(M+H). 

153 

\ 

v- \ 
N H \—/ 

F F 

l-((35,4i?)-4-(3,4-
difluorophenyl)-1 -(2-
methoxyethyl)pyrro lidin-3 -yl)-
3-(l,4-dimethyl-3-(5-
methylpyrazin-2-yl)-1H-
pyrazol-5 -yl)urea 

MS (apci) m/z 
= 486.1 
(M+H). 

190 
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154 

, \ 
/ /N 

N-N 

b ' ' 

ethyl 5-(3-((35,4i?)-4-(3,4-
difluorophenyl)- 1 -(2-
methoxyethyl)pyrrolidin-3 -
y l)ureido)-1 -phenyl-1H-
pyrazole-4-carboxylate 

MS (apci) m/z 
= 514.1 
(M+H). 

155 
NH 

k T N 
N 

l-((35,4i?)-4-(3,4-
difluorophenyl)-1 -(2-
methoxyethyl)pyrro lidin-3 -yl)-
3-(1-methyl-3-(pyrazin-2-yl)-
1 H-pyrazol-5-yl)urea 

MS (apci) m/z 
= 458.1 
(M+H). 

156 

Me0N^-\ ^ ^ 

NH F 

0=^ 
NH "r1-

l-((35,4i?)-4-(3,4-
difluorophenyl)-1 -(2-
methoxy ethyl)pyrro lidin-3 -yl)-
3 -(3 -methoxy-1 -methyl-4-
pheny 1-1H- pyrazol-5 -y l)urea 

MS (apci) m/z 
= 486.1 
(M+H). 

157 

MeOx_^x ^ ^ 

NH F 

0=^ 
NH 

pv„-
EtoT^N 

l-((35,4i?)-4-(3,4-
difluorophenyl)-1 -(2-
methoxy ethyl)pyrro lidin-3 -yl)-
3 -(3 -ethoxy-1 -methyl-4-phenyl-
1 //-pyrazol-5 -y l)urea 

MS (apci) m/z 
= 500.1 
(M+H). 

Example 158 

l-((3£4i?yi-(2-methoxvethviy4-phenvlpvrrolidin-3-vlV3-(2-phenvl-2A5.6-tetrahvdropvrrolc>r3,,4-

clpyrazol-3 -vOurea dihydrochloride 

[00739] tert-Butyl 3-(3-((3S,4/?)-1 -(2-methoxyethyl)-4-phenylpyrrolidin-3-yl)ureido)-2-

phenyl-4,6-dihydropyrrolo[3,4-c]pyrazole-5(2H)-carboxylate (Example 79) was treated with 4N 

HCI in dioxane (2.0 mL, 0.017 mmol) and stirred at ambient temperature for 30 minutes. The 
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resulting beige suspension was filtered and the solids rinsed with Et20 to afford the product as a tan 

solid (6.4 mg, 74% yield). MS (apci) m/z = 447.1 (M+H). 

Example 159 

l-(5-acetvl-2-Dhenvl-2.4.5.6-tetrahydroDvrrolor3.4-clDvrazol-3-vn-3-((36'.4i?)-l-(2-methoxyethyl)-

4-phenylpyrro lidin-3 -vDurea 

[00740] To a solution of 1-((35,4i?)-l-(2-methoxy ethyl)-4-phenylpyrro lidin-3-yl)-3-(2-

phenyl-2,4,5,6-tetrahydropyrrolo[3,4-c]pyrazol-3-yl)urea dihydrochloride (Example 158, 2.0 mg, 

0.0039 mmol) and DIEA (0.0067 mL, 0.039 mmol) in acetonitrile (1.0 mL, 19 mmol) was added 

acetic acid (0.0011 mL, 0.019 mmol) followed by HATU (2.9 mg, 0.0077 mmol). After stirring for 

1 hour at ambient temperature, the reaction mixture was purified directly by silica column 

chromatography, eluting with 0-10% MeOH/DCM to afford the product (0.7 mg, 37% yield). MS 

(apci) m/z = 489.2 (M+H). 

Example 160 

1 -((35.4/?)-4-(3.4-difluoror)hcnvl)-1 -(2-mcthoxycthyl )r>yrrolidin-3-yl )-3-(4-(hydroxvmcthyl )-3-

(methoxymethyl)-1 -phenyl-1 //-pyrazol-5 -vDurea 

[00741] A solution of 1-((35,4i?)-4-(3,4-difluorophenyl)-l-(2-methoxyethyl)pyrrolidin-3-yl)-

3-(2-phenyl-4,6-dihydro-2H-furo[3,4-c]pyrazol-3-yl)urea (Example 90, 250 mg, 0.517 mmol) in 

DCM (20 mL) was treated with 4N HCl/dioxane (5 mL). After concentrating to dryness, the 

residue was converted to the free base by partitioning with IN NaOH and DCM,then purified by 

silica column chromatography, eluting with 2-4% MeOH/DCM to afford the product (29 mg, 11% 

yield). MS (apci) m/z = 516.2 (M+H). 

192 
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Example 161 

HOv 

O 

4-(5-(3-((3£4i?y4-(3.4-difluorophenviyi-(2-methoxvethv0pvrrolidin-3-v0ureido)-l -methyl-\H-

pyrazol-3-vObenzoic acid 

[00742] To a solution of methyl 4-(5-(3-((3S,4/?)-4-(3,4-difluorophcnyl)-1 -(2-

methoxyethyl)pyrrolidin-3-yl)ureido)-l-methyl-1 H-pyrazol-3-yl)benzoate (Examplel21, 79 mg, 

0.15 mmol) in THF (4.0 mL, 0.15 mmol) and MeOH (2.0 mL, 49 mmol) at 0 °C was added LiOH 

(2M aqueous) (0.15 mL, 0.31 mmol). This reaction was stirred at ambient temperature and 

additional LiOH was added until complete conversion was observed by HPLC analysis 

(approximately 2 days). After acidification with 2M HCI (1 mL), the mixture was diluted with 

water (10 mL), extracted with DCM (20 mL), then extracted with 10% MeOH/DCM (3 x 10 mL). 

The combined organic phases were washed with brine (25 mL), dried with MgS04, filtered and 

concentrated to give the product as a white solid (70 mg, 91% yield). MS (apci) m/z = 500.1 

(M+H). 

Example 162 

H2N , 

o 
4-(5-(3-((36*. 4i?)-4-(3.4-difluoroDhenvn-l-(2-methoxyethvnDvrro lidin-3-vOureido)-! -methyl- \H-

pyrazol-3-yl)bcnzamide 

[00743] To a solution of 4-(5-(3-((3S,4/?)-4-(3,4-difluorophcnyl)-1 -(2-

methoxyethyl)pyrrolidin-3-yl)ureido)-l-methyl-1 H-pyrazol-3-yl)benzoic acid (Example 161, 12 

mg, 0.024 mmol) in DMF (0.5 mL, 0.024 mmol) was added /V-mcthy 1 morpho 1 inc (0.0079 mL, 

0.072 mmol), NH3 (0.5M in dioxane) (0.096 mL, 0.048 mmol) and HATU (10 mg, 0.026 mmol) 

sequentially. The reaction mixture was stirred overnight at ambient temperature and purified by 
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reverse-phase column chromatography, eluting with 5-50% acetonitrile/water, to afford the title 

compound (5.1 mg, 43% yield). MS (apci) m/z = 499.1 (M+H). 

Example 163 

4-(5-(3-((3£4i?y4-(3.4-difhiorophenvr)-l-(2-methoxvethvr)pvrrolidin-3-v0ureido)-l -methyl-\H-

pyrazol-3 -ylV/V-methylbenzamide 

[00744] Prepared according to the method described in Example 162, substituting NH3 with 

methylamine (2 M in THF). MS (apci) m/z = 513.1 (M+H). 

Example 164 

4-(5-(3-((3£4i?V4-(3.4-difhiorophenvr)-l-(2-methoxvethvr)pvrrolidin-3-v0ureido)-l -methyl-\H-

pvrazol-3-vl)-.'V..'V-dimcthylbcnzamidc 

[00745] Prepared according to the method described in Example 162, substituting NH3 with 

dimethylamine (2 M in THF). MS (apci) m/z = 5527.1 (M+H). 

Example 165 

1 -f('35.4/?)-4-('3.4-difluorophcnvl)-1 -('2-mcthoxvcthvl)pvrrolidin-3-vl)-3-('3-('4-

(hydroxymethyhnhenyl)-1 -methyl-1 //-nvrazol-5-yl )urea 
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[00746] To a suspension of methyl 4-(5-(3-((3S,4R)-4-(3,4-difluorophenyl)-l-(2-

methoxyethyl)pyrrolidin-3-yl)ureido)-l-methyl-l/f-pyrazol-3-yl)benzoate (Example 121; 20 mg, 

0.039 mmol) in THF (2 mL, 0.081 mmol) at 0 °C under N2 was added lithium aluminum hydride 

(1M bis-THF solution in toluene) (0.078 mL, 0.078 mmol). The reaction mixture was stirred at 0 °C 

for 1 hour, then quenched by the addition of 3 uL H20 and 3 uL 1M aqueous NaOH, followed by 9 

U.L H20. The mixture was stirred at ambient temperature for 4 hours, then filtered through a 

syringe filter, rinsed with THF (2 mL), and concentrated to a white solid. The solid was purified by 

reverse phase chromatography eluting with 5-50% acetonitrile/water, to afford the title compound 

(10 mg, 53% yield). MS (apci) m/z = 486.1 (M+H). 

Example 166 

,NH 

NH 

1-((36'.4i?)-4-(3.4-difluoroDhenvn-l-(2-methoxyethvnDvrro lidin-3-vl)-3-(l-methyl-3-(4-

(mcthylsulfonyl )r>henyl)-1 //-nvrazol-5-yl )urea 

[00747] Step A: Preparation of phenyl 1 -methyl-3-('4-('mcthvlthio (phenyl)-1 //-pyrazol-5-

ylcarbamate: Prepared according to Step A of Example 1, replacing the 3-fe/t-butyl-1 -phenyl-1H-

pyrazol-5-amine with 1 -mcthyl-3-(4-(mcthylthio)phcnyl)-1 //-pyrazol-5-aminc (Intermediate P121) 

to afford the product. MS (apci) m/z = 340.0 (M+H). 

[00748] Step B: Preparation of phenyl 1 -methyl-3-('4-('mcthvlsulfonvl (phenyl)-1 //-pyrazol-5-

ylcarbamate: To a solution of phenyl 1 -mcthyl-3-(4-(mcthylthio)phcnyl)-l //-pyrazol-5-ylcarbamatc 

(110 mg, 0.324 mmol) in DCM (5 mL, 0.295 mmol) at 0 °C was added MCPBA (70-75% in H20) 

(72.6 mg, 0.295 mmol) in one portion. The reaction mixture was allowed to warm to ambient 

temperature and stirred for 2 hours, and then another portion of MCPBA (72.6 mg, 0.295 mmol) 

was added. After stirring for 5 hours at ambient temperature, the mixture was diluted with DCM 

(25 mL) and washed with saturated aqueous NaHCO^ (2x10 mL) and saturated aqueous Na2S203 

(3x10 mL). The organic layer was dried with MgS04, filtered and concentrated in vacuo to give 

the crude product (101 mg, 92.3% yield). MS (apci) m/z = 372.0 (M+H). 

[00749] Step C: Preparation of 1 -((36*.4i?)-4-(3.4-difluorophenyl)-1 -(2-methoxyethvO 

pyrrol idin-3-yl)-3-(' 1 -methyl-3-('4-('mcthvlsulfonvl)phcnvl)- l//-pyrazol-5-yl)urea: Prepared 

according to Step B of Example 1, substituting phenyl 1 -methyl-3-(4-(methylsulfonyl)phenyl)-l/f-
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pyrazol-5-ylcarbamate for phenyl 3-fe/t-butyl-1 -phenyl-1 //-pyrazol-5-ylcarbamatc and substituting 

the compound of Preparation F for the compound of Preparation B. MS (apci) m/z = 534.1 (M+H). 

Example 167 

1 -(Y3S.4/?)-4-('3,4-difluorophcnvl)-1 -(2-methoxvethvOpvrrolidin-3-vO-3-(4-fluoro-3 -methyl-1 -

phenyl-1 //-pyrazol-5 - vOurea 

[00750] Step A: Preparation of phenyl 3-methyl-1 -phenyl-1 //-r>yrazol-5-ylcarbamate: 

Prepared according to the method of Example 1, Step A, replacing 3-fe/t-butyl-1 -phenyl-1H-

pyrazol-5-amine with 3-methyl-1 -phenyl-1 //-pyrazol-5-amine to afford the product. MS (apci) m/z 

= 294.1 (M+H). 

[00751] Step B: Preparation of phenyl 4-fluoro-3-mcthyl-1 -phenyl-1 //-nvrazol-5-

ylcarbamate: To a solution of phenyl 3-methyl-1 -phenyl-1 //-pyrazol-5-ylcarbamatc (20 mg, 0.0682 

mmol) in acetonitrile (0.5 mL) was added Selectfluor (26.6 mg, 0.0750 mmol) in small portions at 

ambient temperature and the reaction mixture was stirred overnight. The reaction mixture was 

purified directly by reverse-phase column chromatography, eluting with 5-65% acetonitrile/water, 

to afford the product as a white foamy solid (12.4 mg, 58.4% yield). MS (apci) m/z = 312.0 (M+H). 

[00752] Step C: Preparation of 1 -f('35.4/?)-4-('3.4-difluorophenyl)-1 -(2-methoxyethvO 

pyrrolidin-3-vO-3-(4-fluoro-3-methyl-1 -phenyl-1 //-pyrazol-5-vOurea: Prepared according to the 

method of Example 1, Step B, substituting phenyl 4-fluoro-3-mcthyl-1 -phenyl-1 //-pyrazol-5-

ylcarbamate for phenyl 3-fe/t-butyl-1 -phenyl-1 //-pyrazol-5-ylcarbamatc and substituting the 

compound of Preparation F for the compound of Preparation B. MS (apci) m/z = 474.1 (M+H). 

Example 168 

phenyl-1H-pyrazol-5 - vOurea 
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[00753] Prepared using the same procedure as Example 167, substituting 1-methyl-3-phenyl-

l/f-pyrazol-5-amine for 3-methyl-1 -phenyl-1 //-pyrazol-5-aminc. MS (apci) m/z = 474.1 (M+H). 

Example 169 

sN-
o. 

W'A ^-NH S=\ H 
1 -f('35.4/?)-4-('3.4-difluoror)hcnvl)-1 -(2-mcthoxvcthyl )r)vrrolidin-3-yl )-3-(4-fluoro-1,3-dinhcnyl-

1 //-r>yrazol-5-yl)urca 

[00754] Prepared using the same procedure as Example 167, substituting 1,3-di-phcnyl-1H-

pyrazol-5-amine for 3-methyl-1 -phenyl-1 //-pyrazol-5-aminc. MS (apci) m/z = 536.1 (M+H). 

Example 170 

o— 

o 
2-methoxyethyl 4-(5-(3-(( 35.4/?)-4-(' 3.4-difluoror)hcnyl)-1 -(2-methoxvethvOpyrro lidin-3 -

yl)ureido)-1 -methyl-1 //-r>yrazol-3-yl )benzoate 

[00755] Step A: Preparation of Lithium 4-(5-(3-((36,.4i?)-4-(3.4-difluorophenvn-l-(2-

mcthoxvcthyl)pvrrolidin-3-yl)urcido)-1 -methyl-1 //-pyrazol-3-yl )benzoate: To a solution of methyl 

4-(5-(3-((3S,4/?)-4-(3,4-difluorophcnyl)-1 -(2-methoxy ethyl)pyrro lidin-3-yl)ureido)-1 -methyl- 1H-

pyrazol-3-yl)benzoate (Example 121; 158 mg, 0.308 mmol) in THF (4 mL, 0.308 mmol) and 

MeOH (2.00 mL, 49.4 mmol) at 0 °C was added LiOH (2M aqueous) (0.308 mL, 0.615 mmol). The 

reaction mixture was warmed to ambient temperature and stirred for 48 hours. Another portion of 

LiOH was added (70 uL, 0.4 equiv.) and the reaction mixture was stirred for an additional 4 days. 

The reaction mixture was concentrated to dryness and used directly in the next step, assuming 

quantitative yield. MS (apci) m/z = 500.1 (M+H). 

[00756] Step B: Preparation of 2-methoxyethyl 4-(5-(3-((36'.4i?)-4-(3.4-difluorophenvn-l-(2-

mcthoxvcthvl)r>yrrolidin-3-yl)ureido)-1 -methyl-1 //-r>yrazol-3-yl)benzoate: To a solution of lithium 

197 



WO 2012/158413 PCT/US2012/037003 

4-(5-(3-((35,4i?)-4-(3,4-difluorophenyl)-1-(2-methoxy ethyl)pyrro lidin-3-yl)ureido)-1-methyl-1/f-

pyrazol-3-yl)benzoate (15 mg, 0.030 mmol) in DMF (0.5 mL, 0.030 mmol) was added DIEA 

(0.016 mL, 0.089 mmol) and 2-methoxyethanol (9.0 mg, 0.12 mmol), followed by HATU (17 mg, 

0.045 mmol). The reaction mixture was stirred overnight at ambient temperature, then purified 

directly by reverse-phase column chromatography, eluting with 5-65% acetonitrile/water, to afford 

the product as a white foamy solid (1.8 mg, 11% yield). MS (apci) m/z = 558.0 (M+H). 

Example 171 

1 -f('35.4/?)-4-('3.4-difluorophcnvl)-l -('2-mcthoxvcthvl )pyrrolidin-3-yl)-3-('5.5-dioxido-2-phcnvl-4.6-

dihydro-2//-thicno \ 3.4-c1r>vrazol-3-yl)urca 

[00757] Step A: Preparation of 2-r>hcnvl-4,6-dihydro-2//-thicnor3.4-c1r>yrazol-3-aminc: A 

suspension of 4-oxotetrahydrothiophene-3-carbonitrile (1.00 g, 7.86 mmol) and phenylhydrazine 

hydrochloride (1.25 g, 8.65 mmol) in absolute EtOH (40 mL, 7.86 mmol) was refluxed for 2 hours. 

The mixture was concentrated and the residue was triturated with IN aqueous NaOH (40 mL). The 

solid was collected by filtration, washed sequentially with 0.1 N aqueous NaOH, water, and 

hexanes, then dried in vacuo to yield the product (1.62 g, 95% yield) as a white solid. MS (apci) 

m/z = 218.1. 

[00758] Step B: Preparation of phenyl 2-phcnyl-4,6-dihvdro-2//-thicnor3.4-c1pyrazol-3-

ylcarbamate: To a suspension of 2-phcnyl-4,6-dihydro-2//-thicno[3,4-c]pyrazol-3-aminc (500 mg, 

2.30 mmol) in EtOAc (10.0 mL, 2.30 mmol) was added NaOH (2.30 mL, 2M aqueous, 4.60 mmol) 

followed by phenylchloroformate (0.40 mL, 3.22 mmol) dropwise at ambient temperature. After 

stirring for 2 hours, additional phenylchloroformate (0.14 mL) was added. Stirring was continued 

for 5 minutes, and then another portion of phenyl chloroformate (0.081 mL) was added and the 

mixture was stirred for a further 16 hours. The reaction mixture was diluted with EtOAc and the 

phases were separated. The organic phase was washed with water and brine (25 mL each), dried 

over Na2S04, filtered and concentrated. The residue was purified by reverse-phase column 

chromatography, eluting with 5-10% acetonitrile/water to afford the product (0.50 g, 64% yield) as 

a white solid (83% purity). MS (apci) m/z = 338.1. 

[00759] Step C: Preparation of of phenyl ('5,5-dioxido-2-phcnvl-4,6-dihvdro-2/7-thicnor3,4-

clpvrazol-3-vOcarbamate: To a milky solution of phenyl 2-phcnyl-4,6-dihydro-2//-thicno[3,4-
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c]pyrazol-3-ylcarbamate (100 mg, 0.29 mmol) in DCM (5 mL) at 0 °C was added MCPBA (170 

mg, 70-75% water complex, 0.74 mmol). The mixture was removed from the bath and stirred at 

ambient temperature for 10 minutes, then diluted with DCM (20 mL) and washed successively with 

saturated NaH CO;? (3 x 10 mL), saturated Na2S203 (2 x 10 mL) and brine (10 mL). The organic 

layer was dried over Na2S04 and concentrated to afford the product (107 mg, 98% yield) as a pale 

orange foam which was used without purification. MS (apci) m/z = 371.4. 

[00760] Step D: Preparation of !-(( 35.4/?)-4-( 3,4-difluoror>hcnyl)-1 -(2-

mcthoxvcthyl)r>yrrolidin-3-yl)-3-('5.5-dioxido-2-r>hcnvl-4,6-dihvdro-2//-thicnor3.4-clr>yrazol-3-

vOurea: To a solution of (35,4i?)-4-(3,5-difluorophenyl)-1-(2-methoxyethyl)pyrrolidin-3-amine 

trifluoroacetate (Preparation E; 60 mg, 0.12 mmol) and phenyl (5,5-dioxido-2-phenyl-4,6-dihydro-

2//-thicno[3,4-c]pyrazol-3-yl)carbamatc (50.3 mg, 0.14 mmol) in anhydrous DMA (2 mL) was 

added DIEA (97 uL, 0.56 mmol). The mixture was stirred at ambient temperature for 15 hours. 

The reaction mixture was then partitioned between saturated NH4CI (20 mL) and EtOAc (10 mL). 

The aqueous layer was extracted with EtOAc (2x10 mL) and the combined organic phases were 

washed with water (5 x 10 mL) and brine (10 mL) then dried over Na2S04 and concentrated. 

Purification of the crude product by silica column chromatography eluting with 2% MeOH/DCM 

afforded the product as a pale yellow foam (33 mg, 50% yield). MS (apci) m/z = 532.1. 

Example 172 

1 -('5,5-dioxido-2-r>hcnvl-4,6-dihvdro-2/7-thicnor3,4-clr>yrazol-3-yl)-3-('('3S,4/?)-1 -(2-

methoxvethv0-4-phenylpvrrolidin-3-v0urea 

[00761] Prepared according to the procedure used for Example 171, replacing (35,4i?)-4-

(3,5-difluorophenyl)-1 -(2-methoxyethyl)pyrrolidin-3-amine trifluoroacetate (Preparation E) with 

(354i?)-l-(2-methoxy ethyl)-4-phenylpyrro lidin-3-amine dihydrochloride (Preparation D) in Step 

D. MS (apci) m/z = 496.0 (M+H). 
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Example 173 

o 

dihydro-2//-thicno \ 3.4-clpyrazol-3-yl)urca 

[00762] Prepared using the same procedure as Example 171, substituting (35,4i?)-4-(3,5-

difluorophenyl)-l-(2-methoxyethyl)pyrrolidin-3-amine trifluoroacetate (Preparation E) for (35,4/?)-

4-(3,4-difluorophenyl)-l-(2-methoxyethyl)pyrrolidin-3-amine (Preparation F). MS (apci) m/z = 

532.0 (M+H). 

Example 174 

1 -f('35.4/?)-4-('3.4-difluoror)hcnvl)-1 -('2-mcthoxvcthvl )r)yrrolidin-3-yl )-3-('4-mcthvl-3-('2-

(mcthylsulfonyl )cthoxy)-1 -phenyl- l/f-pyrazol-5 -vOurea 

[00763] Step A: Preparation of phenyl 4-methyl-3-(2-(methylthio)ethoxy)-l -phenyl-\H-

pyrazol-5-ylcarbamate: Prepared according to the method described for Example 171, Step B, 

replacing 2-phenyl-4,6-dihydro-2H-thieno[3,4-c]pyrazol-3-amine with 4-methyl-3-(2-

(methylthio)ethoxy)-l-phenyl-l/f-pyrazol-5-amine (Intermediate P206). MS (apci) m/z = 384.0 

(M+H). 

[00764] Step B: Preparation of phenyl 4-mcthyl-3-('2-('mcthvlsulfonvl )cthoxy)-1 -phenyl-1H-

pyrazol-5 -ylcarbamate: Phenyl 4-methyl-3-(2-(methylthio)ethoxy)-1 -phenyl-1 //-pyrazol-5-

ylcarbamate (0.217 g, 0.566 mmol) was treated with THF (10 mL) and cooled to 0 °C. A solution 

of 3-chlorobenzoperoxoic acid (MCPBA) with THF (4 mL) was added to the reaction mixture. 

After stirring for 1 hour, the mixture was warmed to ambient temperature and stirred for 2 hours. 

The reaction mixture was treated with EtOAc, quenched with Na2S203 and water, extracted with 

EtOAc, washed with NaHC03 and brine, dried over MgS04, filtered and concentrated in vacuo. 
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The resultant crude product was purified by silica column chromatography to afford the product 

(0.207 g, 88.0% yield). MS (apci) m/z = 416.0 (M+H). 

[00765] Step C: Preparation of \-(( 35.4/?)-4-( 3,4-difluoror>hcnyl)-1-(2-

methoxvethvnpvrrolidin-3-vn-3-(4-methvl-3-(2-(methylsulfonvnethoxv)-l-phenyl-l/f-pyrazol-5-

vOurea: To (3S,4i?)-4-(3,4-difluorophenyl)-1 -(2-methoxyethyl)pyrrolidin-3-amine (Preparation F; 

50 mg, 0.15 mmol) in DCM (5 mL) at 0 °C was added phenyl 4-methyl-3-(2-

(methylsulfonyl)ethoxy)-l -phenyl-1 H-pyrazol-5 -ylcarbamate (63 mg, 0.15 mmol) followed by 

addition of TEA (0.064 mL, 0.46 mmol). The resulting mixture was allowed to warm to ambient 

temperature and stirred for 17 hours. The reaction mixture was then treated with EtOAc, washed 

with saturated NH4C1, saturated NaHCO^, and brine, dried with MgS04, filtered, concentrated, and 

purified by silica column chromatography, eluting with 3% MeOH/DCM to yield the title product 

as a white solid (47 mg, 53% yield). MS (apci) m/z = 578.0 (M+H). 

1 -f('35.4/?)-4-('3.4-difluorophcnvl)-1 -('2-mcthoxvcthvl)pvrrolidin-3-yl)-3-('4-('hvdroxvmcthvl)-1 -

[00766] To a solution of ethyl 5-(3-((3S,4R)-4-(3,4-difluorophenyl)-l-(2-

methoxyethyl)pyrrolidin-3-yl)ureido)-l-phenyl-l/f-pyrazole-4-carboxylate (Example 154; 55 mg, 

0.11 mmol) in THF (2 mL) at 0 °C under N2 was added dropwise lithium aluminum hydride (1M 

bis-THF solution in toluene, 0.21 mL, 0.21 mmol). The reaction was stirred at 0 °C for 1.5 hours, 

then at ambient temperature for 3 hours. The reaction was quenched by sequential addition of H20 

(0.008 mL), 1M aqueous NaOH (0.008 mL), and H2O (0.024 mL). After stirring at ambient 

temperature for 2 hours, the reaction mixture was filtered, rinsed with THF (2 mL), and 

concentrated in vacuo. The crude product was purified by preparative TLC (0.5 mm plate) eluting 

with 10%) MeOH/DCM to yield the product as a white solid (6 mg, 11%> yield). MS (apci) m/z = 

472.0 (M+H). 

Example 175 

phenyl-1H-pyrazol-5 - vOurea 
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Example 176 

l-((3£4i?y4-(3.4-difluorophenvlVl-(2-methoxvethvP)pyrrolidin-3-vP)-3-(3-('(7?y2,,3-

dihvdroxypropoxv)-4-methvl-1 -phenyl-1 //-r>vrazol-5-yl )urca 

[00767] To a solution of 1 -((3S,4/?)-4-(3,4-difluorophcnyl)-l -(2-mcthoxycthyl)pyrrolidin-3-

yl)-3-(3-(((5)-2,2-dimethyl-l,3-dioxolan-4-yl)methoxy)-4-methyl-l-phenyl-l//-pyrazol-5-yl)urea 

(Example 76; 65.0 mg, 0.111 mmol) in THF (2 mL) was added aqueous 1M HCI (2 mL). The 

reaction mixture was stirred at ambient temperature for 75 minutes and then concentrated to 

remove THF. The remaining aqueous solution was diluted with H2O (2 mL) and treated with 2M 

NaOH to pH=10. The resulting milky mixture was treated with NaCl to saturation and extracted 

with EtOAc (2X). The combined organic extracts were dried over MgS04 and filtered through 

packed Celite®. The eluent was concentrated to a colorless gel that was washed with Et20 and 

dried in vacuum to provide the title compound as a white solid (53 mg, 88% yield). MS (apci) m/z 
= 546.1 (M+H). 

Example 177 

1 -f('35.4/?)-4-('3.4-difluorophcnvl)-1 -('2-mcthoxvcthvl)pvrrolidin-3-vl)-3-('3-('('S)-2.3-

dihvdroxypropoxv)-4-methvl-1 -phenyl-1 //-r>vrazol-5-yl )urea 

[00768] Prepared from 1-((35,4i?)-4-(3,4-difluorophenyl)-l-(2-methoxy ethyl) pyrrolidin-3-

yl)-3-(3-(((i?)-2,2-dimethyl-l,3-dioxolan-4-yl)methoxy)-4-methyl-l-phenyl-l/f-pyrazol-5-yl)urea 

(Example 77; 50.0 mg, 0.0854 mmol) according to the procedure described for Example 176, to 

provide title compound as a white solid (38 mg, 82% yield). MS (apci) m/z = 546.2 (M+H). 
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HCI 

1 -f('35.4/?)-4-('3.4-difluoror)hcnvl)-1 -('2-mcthoxvcthvl)r)vrrolidin-3-vl)-3-('3-('2-hvdroxvcthoxv)-4-

methyl-1 -phenyl-1 //-pyrazol-5-yl )urca hydrochloride 

[00769] To 1 -(3 -(2-(tert-butyldimethylsilyloxy)ethoxy)-4-methyl-1 -phenyl-1 //-pyrazol-5-

yl)-3-((3S,4/?)-4-(3,4-difluorophcnyl)-1 -(2-mcthoxycthyl)pyrrolidin-3-yl)urca (Preparation U-1; 46 

mg, 0.073 mmol) in DCM (2 mL) at ambient temperature was added 2N HCI (22 mL, 0.44 mmol). 

After stirring for 1 hour, the reaction mixture was concentrated in vacuo and rinsed with Et20 to 

give the product as the HCI salt (45 mg, 100% yield). MS (apci) m/z = 516.1 (M+H). 

Example 179 

HCI 
OH 

l-((36'.4i?)-4-(3.4-difluoroDhenvn-l-(2-methoxvethvnDvrrolidin-3-vn-3-(3-((5)-2-

hvdroxvr>ror>oxv)-4-mcthyl-1 -phenyl-1 //-r>yrazol-5-yl )urea hydrochloride 

[00770] To 1 -(3 -((iS)-2-(tert-butyldimethylsilyloxy)propoxy)-4-methyl-1 -phenyl-1 H-pyrazol-

5-yl)-3-((35,4i?)-4-(3,4-difluorophenyl)-l-(2-methoxyethyl)pyrrolidin-3-yl)urea (Preparation U-2; 

33 mg, 0.051 mmol) in DCM (2 mL) at ambient temperature was added 2N HCI (0.15 mL, 0.31 

mmol). After stirring for 1 hour, the reaction mixture was concentrated in vacuo and rinsed with 

Et20 to give the product HCI salt (29 mg, 100% yield). MS (apci) m/z = 530.3 (M+H). 

Example 180 
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l-((3i?.45)-4-hvdroxv-l-(2-methoxvethvn-4-phenvlpvrrolidin-3-vn-3-(2-phenyl-2.4.5.6-

tetrahydrocvclopentar clpyrazol-3-yl )urca 

[00771] Step A: Preparation of (3i?.4i?)-tert-butyl 3-azido-4-hvdroxvpyrrolidine-l-

carboxylate: tert-Butyl 6-oxa-3-azabicyclo[3.1.0]hexane-3-carboxylate (15.42 g, 83.25 mmol), 

(lS,2S)-(-)-[l,2-cyclohexanediamino-/V,/V'-bis(3,5-di-t-butylsalicylidene)] chromium (III) chloride 

(1.181 g, 1.665 mmol) and azidotrimethylsilane (12.79 mL, 91.58 mmol) were stirred at ambient 

temperature under a nitrogen atmosphere for 18 hours. The resultant dark red-brown mixture was 

treated with MeOH (100 mL) and K2CO3 (13.81 g, 99.90 mmol) and the reaction was stirred at 

ambient temperature for 5 hours. The solution was filtered through a pad of Celite®, concentrated 

and taken up in EtOAc (100 mL) and water (50 mL). The layers were separated and the aqueous 

layer was extracted with EtOAc. The combined organic extracts were washed with saturated 

aqueous NaHCO^, water, and brine, dried with MgS04 and concentrated to provide a brown oil. 

The oil was purified by silica column chromatography eluting with 20% EtOAc/hexanes to provide 

the title compound (ee = 93%, 3.99 g, 102% yield). MS (apci) m/z = 129.0 (M+H-Boc). 

[00772] Step B: Preparation of (3i?.4i?)-4-azidopyrrolidin-3-ol hydrochloride: (3Z?,4Z?)-tert-

butyl 3-azido-4-hydroxypyrrolidine-l-carboxylate (9.0 g, 39 mmol) and 4N HCI in dioxane (15 

mL, 59 mmol) were combined in DCM (30 mL) and stirred at ambient temperature for 18 hours. 

The reaction was concentrated in vacuo to provide the title compound (6.5 g, 100% yield) as a 

yellow oil. MS (apci) m/z = 129.0 (M+H). 

[00773] Step C: Preparation of (3i?.4i?)-4-azido-1 -(2-methoxvethv0pyrrolidin-3-ol: (3R,4R)~ 

4-azidopyrro lidin-3-ol hydrochloride (6.5 g, 39.5 mmol), l-bromo-2-methoxyethane (6.59 g, 47.4 

mmol) and DIEA (13.8 mL, 79.0 mmol) were combined in 10 mL of DMF and stirred at ambient 

temperature for 18 hours. MP-TsOH (39.5 g, 158 mmol) was added and the reaction was shaken for 

1 hour, filtered, and the resin was washed with DCM. The amine was released from the resin by 

shaking with 7N NH3 in MeOH (113 mL, 790 mmol) and DCM (113 mL) for 1 hour. The reaction 

was filtered and the resin was washed with DCM. The combined filtrates were concentrated to 

provide the crude title compound (7.09 g, 96.4% yield). MS (apci) m/z = 187.0 (M+H). 

[00774] Step D: Preparation of (3i?.4i?)-4-amino-l-(2-methoxyethvOpyrro lidin-3-ol: 

(3i?,4i?)-4-azido-l-(2-methoxyethyl)pyrrolidin-3-ol (3.0 g, 16.1 mmol) and 10% Pd/C (1.71 g, 1.61 

mmol) were combined in 40 mL of MeOH and the reaction was shaken at 40 psi H2 in a Parr shaker 

for three days. The reaction was filtered through Celite® and concentrated to afford the title 

compound (2.53 g, 98.0%> yield) as a brown oil. MS (apci) m/z = 161.1 (M+H). 

[00775] Step E: Preparation of tert-butyl 0/?.4/?)-4-hvdroxy-1 -('2-mcthoxvcthvl) pyrrolidin-

3-ylcarbamate: (3i?,4i?)-4-Amino-l-(2-methoxyethyl)pyrrolidin-3-ol (2.50 g, 15.6 mmol), B0C2O 

(4.09 g, 18.7 mmol) and PS-DMAP (0.191 g, 1.56 mmol) were combined in 50 mL of DCM and 
204 



WO 2012/158413 PCT/US2012/037003 

shaken at ambient temperature for 18 hours. The reaction was filtered, concentrated and purified by 

silica column chromatography, eluting with 5-20% EtOAc/hexanes, to afford the title compound 

(3.17 g, 78.0%) yield). MS (apci) m/z = 261.0 (M+H). 

[00776] Step F: Preparation of (7?Vtert-butvl l-(2-methoxvethv0-4-oxopyrro lidin-3 -

ylcarbamate: A solution of oxalyl chloride (33.51 p,L, 0.3841 mmol) in 5 mL of DCM was cooled 

to -78 °C and DMSO (54.52 uL, 0.7683 mmol) was added dropwise. The reaction was stirred for 15 

minutes and a solution of tert-butyl (3Z?,4Z?)-4-hydroxy-l-(2-methoxyethyl)pyrrolidin-3-

ylcarbamate (50 mg, 0.1921 mmol) in 2 mL of DCM was added dropwise. The reaction was 

allowed to warm to -40 °C over 1 hour and then cooled to -78 °C. Triethylamine (267.7 uL, 1.921 

mmol) was added dropwise, and the reaction was allowed to warm to 0 °C over 1 hour, then 

quenched with water and extracted with ether (40 mL). The organic layer was dried over MgS04, 

filtered and concentrated to afford the crude title compound (32 mg, 65%> yield). MS (apci) m/z = 

259.0 (M+H). 

[00777] Step G: Preparation of fc/t-butyl (3/? AS*)-4-hydroxy-1 -('2-mcthoxvcthvl )-4-

phenylpyrrolidin-3 -ylcarbamate: (R)-tert-butyl 1 -(2-methoxyethyl)-4-oxopyrrolidin-3-ylcarbamate 

(17.0 mg, 0.0658 mmol) was dissolved in THF (2 mL) and the solution was cooled to -78 °C. A 

solution of phenyllithium in dibutyl ether (395 uL, 0.197 mmol) was added dropwise and the 

reaction was stirred at -78 °C for 1 hour and then allowed to warm to ambient temperature over 1 

hour. The reaction was poured into brine (10 mL) and extracted with several portions of ether. The 

combined organic extracts were dried, concentrated and purified by reverse-phase column 

chromatography, eluting with 0-50% acetonitrile/water to provide the title compound as about a 4:1 

mixture with tert-butyl (3i?,4i?)-4-hydroxy-l-(2-methoxyethyl)-4-phenylpyrrolidin-3-ylcarbamate 

(8.5 mg, 38%) yield). MS (apci) m/z = 337.1 (M+H). 

[00778] Step H: Preparation of (35.4/?)-4-amino-1 -(2-methoxvethvO-3-phenvlpyrrolidin-3-ol 

dihydrochloride: To a solution of the product from Step G (7.0 mg, 0.0208 mmol) in 0.1 mL of 

isopropanol was added a solution of HCI in isopropanol (29.7 uL, 0.208 mmol). The reaction 

mixture was stirred at ambient temperature for 1 hour, then concentrated to afford the title 

compound as about a 4:1 mixture with (3i?,4i?)-4-amino-l-(2-methoxyethyl)-3-phenylpyrrolidin-3-

ol dihydrochloride (6.5 mg, 101% yield). MS (apci) m/z = 237.1 (M+H). 

[00779] Step I: Preparation of 1 -(Y3/?AS*)-4-hvdroxy-1 -(2-methoxvethv0-4-phenvlpvrrolidin-

3-yl)-3-('2-phcnvl-2.4.5.6-tctrahvdrocvclopcntarc1pvrazol-3-vl)urca: The product from Step H (6.5 

mg, 0.021 mmol) and DIEA (11 p,L, 0.063 mmol) were combined in 0.5 mL of DCM and cooled to 

0 °C. Phenyl 2-phenyl-2,4,5,6-tetrahydrocyclopenta[c]pyrazol-3-ylcarbamate (7.4 mg, 0.023 mmol) 

was added and the reaction was allowed to warm to ambient temperature over 1 hour. The reaction 
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was concentrated and purified by reverse-phase column chromatography, eluting with 0-60% 

acetonitrile/water to afford the title compound (3.8 mg, 39% yield). MS (apci) m/z = 462.2 (M+H). 

Example 181 

1 -(Y3/?.4S)-4-fluoro-1 -('2-mcthoxvcthvl )-4-phenylpvrrolidin-3-yl )-3-(2-phcnyl-2,4,5.6-

tetrahydrocvclopentar clpvrazol-3 -vOurea 

[00780] An approximately 2:1 mixture of l-((3i?,45)-4-hydroxy-l-(2-methoxyethyl)-4-

phenyl-pyrrolidin-3-yl)-3-(2-phenyl-2,4,5,6-tetrahydrocyclopenta[c]pyrazol-3-yl)urea and 1-

((JR,4R)-4-hydroxy-l-(2-methoxyethyl)-4-phenylpyrrolidin-3-yl)-3-(2-phenyl-2,4,5,6-

tetrahydrocyclopenta[c]pyrazol-3-yl)urea (5.0 mg, 0.011 mmol) (obtained as described in Example 

177, Step I) was dissolved in DCM (2 mL) and cooled to -78 °C. DAST (1.7 mg, 0.011 mmol) was 

added and the reaction was slowly allowed to warm to ambient temperature overnight. The reaction 

was quenched with MeOH, concentrated and purified by reverse phase MPLC to afford the title 

compound as about a 1:3 mixture with l-((3Z?,4Z?)-4-fluoro-l-(2-methoxyethyl)-4-phenylpyrrolidin-

3-yl)-3-(2-phenyl-2,4,5,6-tetrahydrocyclopenta[c] 

pyrazol-3-yl)urea (2.6 mg, 40%> yield). The isomers were not separated. MS (apci) m/z = 464.1 

(M+H). 

Example 182 

F3CO-~^/ "M^S [i S 

1 -(7nms-4-phcnyl-1 -(2-('trifluoromcthoxv)cthvl )pyrrolidin-3-yl )-3-('2-phcnvl-2.4.5.6-

tetrahydrocvclopentar clpyrazol-3 -vOurea 

[00781] Step A: Preparation of trans-tert-butyl 3-phenyl-4-(3-(2-phenyl-2.4.5.6-

tetrahydrocvclopentarclpyrazol-3-yl)urcido)r>yrrolidinc-1 -carboxylate: To a solution of trans-tert-

butyl 3-amino-4-phenylpyrrolidine-l-carboxylate (Preparation A2; 40 mg, 0.15 mmol) in DMA 

(0.5 mL, 0.15 mmol) was added phenyl 2-phenyl-2,4,5,6-tetrahydrocyclopenta[c]pyrazol-3-

ylcarbamate (Example 38, Step C; 58 mg, 0.18 mmol) followed by cooling in an ice bath. DIEA 
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(0.080 mL, 0.46 mmol) was added to the reaction mixture, which was then allowed to warm to 

ambient temperature overnight. The reaction mixture was directly purified by reverse-phase 

column chromatography, eluting with 5-75% acetonitrile/water, to afford the product as a white 

solid (30 mg, 41% yield). MS (apci) m/z = 488.0 (M+H). 

(7rtms-4-phenyl pyrrol idin-3-yl)urca hydrochloride salt: trans-tert-Butyl 3-phenyl-4-(3-(2-phenyl-

2,4,5,6-tetrahydrocyclopenta[c]pyrazol-3-yl)ureido)pyrrolidine-l-carboxylate (30 mg, 0.062 mmol) 

was treated with 4N HCI in dioxane and stirred at ambient temperature for 15 hours, then 

concentrated in vacuo and triturated in Et20 to afford the product (20 mg, 83% yield). MS (apci) 

m/z = 388.1 (M+H). 

[00783] Step C: Preparation of 1 -(/T<ms-4-r>hcnyl-1 -(2-('trifluoromcthoxv)cthvl)r)yrrolidin-3-

yl)-3-('2-r)hcnvl-2.4.5.6-tctrahvdrocyclor)cntarc1r)yrazol-3-yl)urca: To a DMF (0.5 mL) solution of 

1 -(2-phcnyl-2,4,5,6-tctrahydrocyclopcnta[c]pyrazol-3-yl)-3-(/ra/iv-4-phcnylpyrrolidin-3-yl)urea 

hydrochloride salt (16 mg, 0.038 mmol) was added /V- e t h y 1 - /V- i s o p r o p y 1 p ro p a n - 2 - a m i n e (21 uL, 

0.11 mmol) and l-bromo-2-(trifluoromethoxy)ethane (8.7 mg, 0.045 mmol) and stirred at ambient 

temperature for 3 hours, then heated to 40 °C for 15 hours. The reaction mixture was directly 

purified by purified by reverse-phase column chromatography, eluting with 5-15% 

acetonitrile/water, to afford the title compound (10 mg, 50% yield). MS (apci) m/z = 499.9 (M+H). 

(trifluoromethoxy)ethane with (2-chloroethyl)(methyl)sulfane to afford the product (2.6 mg, 24% 

yield) as a beige solid. MS (apci) m/z = 462.1 (M+H). 

[00782] Step B: Preparation of l-(2-phenyl-2.4.5.6-tetrahvdrocvclopentarc1pvrazol-3-yl)-3-

Example 183 

1 -(/TO/iv-l -(2-('mcthvlthio)cthvl)-4-r)hcnvlr)yrrolidin-3-yl)-3-('2-r)hcnvl-2.4.5.6-

tetrahydrocvclopentarclpyrazol-3 -vOurea 

[00784] Prepared as in Example 182, substituting l-bromo-2-
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l-((3£4i?Vl-((£V2-methoxvpropvlV4-phenvlpvrrolidin-3-vP)-3-(2-phenyl-2,,4,,5,,6-

tetrahydrocvclopentarclpyrazol-3 -vOurea 

[00785] Step A: ('1S)-2-mcthoxvpropvl methanesulfonate: A solution of (S)-2-

methoxypropan-l-ol (451 mg, 5.00 mmol) and DIEA (1.74 mL, 10.0 mmol) in dry CH2CI2 (4 mL) 

was cooled to 0 °C and MsCl (0.406 mL, 5.25 mmol) was added over 2 minutes. The mixture was 

stirred for 3 hours during which time the mixture reached ambient temperature. The mixture was 

washed with chilled H20, saturated NaHCCh and dried over Na2S04. The dried solution was 

filtered through packed Celite® and concentrated to give the title product as a light gold oil (821 

mg, 98% yield). NMR (CDC13) § 4.22 (m, IH), 4.13 (m, IH), 3.63 (m, IH), 3.40 (s, 3H), 3.06 

(s, 3H), 1.20 (d, J= 6.4 Hz, 3H). 

[00786] Step B: Tert-butyl (3£4i?Vl-((£V2-methoxvpropvO-4-phenvlpyrrolidin-3-

ylcarbamate: To a solution of tert-butyl (3S,4/?)-4-phcnylpyrrolidin-3-ylcarbamatc (Commercially 

available, 262 mg, 1.00 mmol) and DIEA (348 p,L, 2.00 mmol) in DMF (2.0mL) was added (S)-2-

methoxypropyl methanesulfonate (252 mg, 1.50 mmol). The reaction was heated at 60 °C for 21 

hours and additional (5)-2-methoxypropyl methanesulfonate (84.0 mg) was added. The reaction 

mixture was heated 60 °C for 2 hours, cooled to ambient temperature and added to H2O (8 mL). 

The mixture was extracted with EtOAc (3X) and the combined extracts were washed with saturated 

NaCl (2X) and dried with MgS04. The dried solution was filtered through a Si02 plug eluting with 

EtOAc. The solution was concentrated to give the crude title compound as a light gold syrup (462 

mg, 138% yield) that was used directly in the next step. MS (apci) m/z = 335.1 (M+H). 

[00787] Step C: (3SAR)-1 -(YS)-2-mcthoxvpropvl)-4-phcnyl pyrrol idin-3-amine 

dihydrochloride: To a solution of the crude tert-butyl (35,4/?)-1 -((S)-2-methoxypropyl)-4-

phenylpyrro lidin-3-ylcarbamate in EtOAc (10 mL) was added 4 M HCI in dioxane (10.0 mL, 40.0 

mmol). The reaction mixture was stirred at ambient temperature for 3 hours and then diluted with 

MTBE (50 mL). The resulting precipitate was collected, washed with MTBE and dried in vacuum 

to afford the title compound as a tacky white solid (276 mg, 90% yield). MS (apci) m/z = 235.1 

(M+H). 
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[00788] Step D: 1 -(Q.SA/?)-1-((.Sl-l-mcthoxvpropyl )-4-phcnylpyrrolidin-3-vl )-3-(2-phcnyl-

2.4.5.6-tetrahydrocvclopentarc1pyrazol-3-vOurea: To a solution of (35',4i?)-l-((5)-2-

methoxypropyl)-4-phenylpyrrolidin-3-amine dihydrochloride (56.2 mg, 0.240 mmol) in dry DMF 

(0.8 mL) was added DIEA (139 uL, 0.796 mmol) and the mixture stirred at ambient temperature 

for 5 minutes. Phenyl 2-phenyl-2,4,5,6-tetrahydrocyclopenta[c]pyrazol-3-ylcarbamate (Example 

38, Step E; 75.1 mg, 0.200 mmol) was added and the mixture stirred at ambient temperature for 4 

hours. The mixture was added to FLO (5 mL) and was extracted with EtOAc (3X). The combined 

extracts were washed with 1M NaOH (2X), H20 and saturated NaCl. The solution was dried with 

MgS04, filtered and concentrated in vacuo. The residue was purified by silica chromatography 

eluting with EtOAc to provide the title compound as a waxy, white solid (31 mg, 34% yield). MS 

(apci) m/z = 460.1 (M+H). 

Example 185 

1 -(Y3.4-/T<mv)-4-phcnyl-1 -(4.4.4-trifluorobutyl )pyrrolidin-3-yl )-3-(2-phcnvl-2.4.5.6-

tetrahydrocvclopentarclpyrazol-3 -vOurea 

[00789] Prepared as in Example 182, substituting l-bromo-2-(trifluoromethoxy)ethane with 

4-bromo-1,1,1-trifluorobutane to afford the product (10 mg, 57% yield) as a white solid. MS (apci) 

m/z = 498.2 (M+H). 

Example 186 

tetrahydrocvclopentarclpyrazol-3 -vOurea 

[00790] Step A: Preparation of ferf-butyl (36'.4i?)-l-(cvanomethv0-4-(3.4-difluorophenv0 

pyrrolidin-3 -ylcarbamate: To a solution of tert- butyl (3S,4/?)-4-(3,4-difluorophcnyl)pyrrolidin-3-
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ylcarbamate (100.0 mg, 0.3352 mmol, purchased from ACS Scientific) and TEA (51.39 uL, 0.3687 

mmol) in THF (1.5 mL) was added 2-bromoacetonitrile (25.68 uL, 0.3687 mmol) dropwise. After 

stirring for two hours at ambient temperature, the reaction mixture was filtered and concentrated. 

The crude material was purified by silica column chromatography, eluting with 33% 

EtOAc/Hexanes to yield the product as white solid (98 mg, 87% yield). MS (apci pos) m/z = 338.0 

(M+H). 

[00791] Step B: Preparation of 2-((3S.4/?)-3-amino-4-('3.4-difluorophenvOpyrrolidin-1 -yl) 

acetonitrile hydrochloride: A mixture of tert-butyl (35,4/?)-1 -(cyanomcthyl)-4-(3,4-

difluorophenyl)pyrrolidin-3-ylcarbamate (20 mg, 0.059 mmol) in HCI (150 uL, 0.59 mmol, 4 N 

dioxane) was stirred at ambient temperature for 15 minutes, then concentrated in vacuo, triturated 

with ether and dried on high vacuum to yield the product as white solid (16 mg, 99% yield). MS 

(apci pos) m/z = 238.0 (M+H). 

[00792] Step C: Preparation of 1 -(Y3S.4/?)-1 -(cyanomethyl )-4-('3.4-difluorophcnvl) 

pyrrolidin-3-yl)-3-('2-phcnvl-2.4.5.6-tctrahvdrocyclopcntarc1pyrazol-3-yl)urca: To a clear solution 

of 2-((3S,4/?)-3-amino-4-(3,4-difluorophcnyl)pyrrolidin-l -yl)acctonitrilc hydrochloride (16 mg, 

0.058 mmol) and phenyl 2-phenyl-2,4,5,6-tetrahydrocyclopenta[c]pyrazol-3-ylcarbamate (19 mg, 

0.058 mmol) in DMA (0.5 mL) was added DIEA (0.041 mL, 0.23 mmol) dropwise at ambient 

temperature. After stirring for 1 hour, the reaction mixture was directly purified by reverse-phase 

column chromatography, eluting with 5-55% acetonitrile/water to yield the product as white solid 

(18 mg, 65%) yield). MS (apci pos) m/z = 463.0 (M+H). 

Example 187 

methyl-1 -phenyl-1 //-r>yrazol-5-yl )urea 

[00793] To a clear solution of 2-((3S,4/?)-3-amino-4-(3,4-difluorophcnyl)pyrrolidin-l -

yl)acetonitrile hydrochloride (Example 186, Step B, 10 mg, 0.037 mmol) and phenyl 3-(2-

methoxyethoxy)-4-methyl-l-phenyl-l/f-pyrazol-5-ylcarbamate (13 mg, 0.037 mmol) in DMA (180 

uL, 0.037 mmol) was added DIEA (32 uL, 0.18 mmol) dropwise at ambient temperature. The 

reaction was heated to about 60 °C briefly (about 1 minute) then cooled to ambient temperature and 

stirred for 20 minutes. The reaction mixture was directly purified by reverse-phase column 
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chromatography, eluting with 5-65% acetonitrile/water to yield the product as white solid (12 mg, 

64% yield). MS (apci pos) m/z = 511.1 (M+H). 

1 -((3A-trans)-1 -('cvanomcthvl)-4-phcnvlpvrrolidin-3-vl)-3-('2-phcnvl-2.4.5.6-

tetrahydrocvclopentarclpyrazol-3 -vOurea 

[00794] Step A: Preparation of tert-butyl (3.'4-£ra/7s)-l-('cvanomethvO-4-phenvlpvrro lidin-3 -

ylcarbamate: To a solution of tert-butyl (3,'4-£ra/?s)-4-phenylpyrro lidin-3 -ylcarbamate (206.0 mg, 

0.7852 mmol, Preparation A) and TEA (120.4 uL, 0.8637 mmol) in THF (3 mL) was added 2-

bromoacetonitrile (60.16 uL, 0.8637 mmol) dropwise. After stirring at ambient temperature 

overnight, the reaction mixture was filtered and concentrated to yield the product as white solid 

(230 mg, 97%) yield). MS (apci pos) m/z = 302.1 (M+H). 

[00795] Step B: Preparation of 2-(0.4-mmv)-3-amino-4-phcnvlpvrrolidin-l-yl(acetonitrile 

hydrochloride: A mixture of tert-butyl OA-trans)-1 -(cyanomcthyl)-4-phcnylpyrrolidin-3-

ylcarbamate (230 mg, 0.763 mmol) and HCI (4770 uL, 19.1 mmol, 4 N dioxane) was stirred at 

ambient temperature for 2 hours, then concentrated in vacuo, treated with ether and dried on high 

vacuum to yield the product as a pale-yellowish solid (180 mg, 99% yield). MS (apci pos) m/z = 

202.1 (M+H). 

[00796] Step C: Preparation of 1-((3 Afrans VI-(cvanomethvO-4-phenylpvrro lidin-3-vO-3-

(2-phenvl-2A5.6-tetrahvdrocvclopentarc1pvrazol-3-v0urea: To a clear solution of 2-(3,4-trans)-3-

amino-4-phenylpyrrolidin-l-yl)acetonitrile hydrochloride (33 mg, 0.14 mmol) and phenyl 2-

phenyl-2,4,5,6-tetrahydrocyclopenta[c]pyrazol-3-ylcarbamate (40 mg, 0.13 mmol) in DMA (630 

uL) was added DIEA (110 uL, 0.63 mmol) dropwise at ambient temperature. After stirring at 

ambient temperature overnight, the reaction mixture was directly purified by reverse-phase column 

chromatography, eluting with 5-55% acetonitrile/water to yield the product as a white solid (45 mg, 

84%) yield). MS (apci pos) m/z = 427.1 (M+H). 
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l-((36'.4i?)-l-(cvanomethvn-4-phenvlpvrrolidin-3-vn-3-(2-phenvl-2.4.5.6-

tetrahydrocvclopentarclpyrazol-3 -vOurea 

[00797] Step A: Preparation of tert-butyl (35.4/?)-1 -(cyanomcthvl)-4-r)hcnvlr>yrrolidin-3-

ylcarbamate: To a solution of tert-butyl (3 S,4i?)-4-phenylpyrro lidin-3 -ylcarbamate (535 mg, 2.04 

mmol, purchased from ACS Scientific) and TEA (313 uL, 2.24 mmol) in THF (8 mL) was added 2-

bromoacetonitrile (156 uL, 2.24 mmol) dropwise. After stirring at ambient temperature overnight, 

the reaction mixture was filtered and concentrated in vacuo. The crude material was purified by 

silica column chromatography, eluting with 50% hexanes/EtOAc to yield the product as a white 

solid (510 mg, 83% yield). MS (apci pos) m/z = 302.0 (M+H). 

[00798] Step B: Preparation of 2-((36*.4i?)-3 -amino-4-phenylpvrrolidin-1 -vQacetonitrile 

hydrochloride: A mixture of tert-butyl (35,4/?)-l-(cyanomethyl)-4-phenylpyrro lidin-3-ylcarbamate 

(490 mg, 1.63 mmol) and HCI (20 mL, 80 mmol, 4 N dioxane) was stirred at ambient temperature 

for 2 hours. The reaction was concentrated in vacuo, triturated with ether and dried on high 

vacuum to yield a pale-yellowish solid. LCMS showed this to be a mixture of two products: 2-

((3S,4/?)-3-amino-4-phcnylpyrrolidin-l -yl)acctonitrilc hydrochloride and 2-((3S,4/?)-3-amino-4-

phenylpyrrolidin-l-yl)acetamide hydrochloride in approximately a 1:2 ratio.; MS (apci pos) m/z = 

202.1 and 220.1 (M+H), respectively. This mixture of the two products was used directly in the 

next step without further purification. 

[00799] Step C: Preparation of 1 -((3S*4R)-1 -(cvanomethvO-4-phenylpvrrolidin-3-vO-3 -(2-

phenyl-2.4.5.6-tetrahvdrocvclopentarc1pvrazol-3-yl)urea: To a clear solution of the crude product 

from Step B (39 mg, 0.16 mmol) in DMA (420 uL, 0.13 mmol) was added phenyl 2-phenyl-

2,4,5,6-tetrahydrocyclopenta[c]pyrazol-3-ylcarbamate (40 mg, 0.13 mmol), followed by DIEA (110 

uL, 0.63 mmol) at ambient temperature and the reaction mixture was stirred for 18 hours. The 

reaction mixture was directly purified by reverse-phase column chromatography, eluting with 5-

54%) acetonitrile/water to yield the title product as a white solid (11 mg, 21%> yield). MS (apci pos) 

m/z = 427.1 (M+H). 
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Example 190 

yl)urcido)r>yrrolidin-1 -yQacetamide 

[00800] To a clear solution of the crude product from Example 189, Step B containing 2-

((3S,4/?)-3-amino-4-phcnylpyrrolidin-l -yl)acctamidc hydrochloride (39 mg, 0.16 mmol) in DMA 

(420 uL, 0.13 mmol) was added phenyl 2-phenyl-2,4,5,6-tetrahydrocyclopenta[c]pyrazol-3-

ylcarbamate (40 mg, 0.13 mmol), followed by DIEA (110 uL, 0.63 mmol) at ambient temperature, 

and the reaction mixture was stirred for 18 hours. The reaction mixture was directly purified by 

reverse-phase column chromatography, eluting with 5-54% acetonitrile/water to yield the title 

product as a white solid (20 mg, 36%> yield). MS (apci pos) m/z = 445.1 (M+H). 

Example 191 
HO 

1 -((36*.4i?)-4-(3.4-difluorophenyl)-1 -(2-hvdroxvethvOpyrrolidin-3-vO-3-(3.4-dimethyl-1 -phenyl-

1 //-pyrazol-5-yl)urea 

[00801] Step A: Preparation of tert-butyl (3£4i?V4-(3.4-difluorophenyr)-l-(2-

hydroxyethvOpyrrolidin-3 -ylcarbamate: Tert-butyl (35*,4i?)-4-(3,4-difluorophenyl)pyrrolidin-3-

ylcarbamate (ACS Scientific, 410 mg, 1.37 mmol), 2-bromoethanol (180 mg, 1.44 mmol) and 

DIEA (533 mg, 4.12 mmol) were combined in 1 mL of DMF and stirred at ambient temperature for 

72 hours. The reaction mixture was directly purified by reverse-phase column chromatography, 

eluting with 0-50%> acetonitrile/water to afford the title compound (290 mg, 61.6% yield). MS 

(apci) m/z = 343.0 (M+H). 

[00802] Step B: Preparation of 2-((3SAR)-3 -amino-4-(3.4-difluorophenvOpyrrolidin-1 -

vOethanol hydrochloride: 7e/t-butyl (35*,4i?)-4-(3,4-difluorophenyl)-1-(2-hydroxyethyl) pyrrolidin-
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3-ylcarbamate (230 mg, 0.672 mmol) and hydrogen chloride in isopropanol (480 uL, 3.36 mmol) 

were combined and stirred at ambient temperature for 5 hours. The reaction was concentrated to 

afford the title compound (166 mg, 102% yield). MS (apci) m/z = 243.0 (M+H). 

[00803] Step C: Preparation of !-((35.4/?)-4-( 3,4-difluoror>hcnyl)-1 -(2-hydroxyethvO 

pyrrolidin-3-yl)-3-(3.4-dimethyl-1-phenyl-lH-pvrazol-5-vl)urea: 2-((3S,4/?)-3-Amino-4-(3,4-

difluorophenyl)pyrrolidin-l-yl)ethanol hydrochloride (160 mg, 0.574 mmol), phenyl 3,4-dimethyl-

1-phenyl-l/f-pyrazol-5-ylcarbamate (168 mg, 0.547 mmol) and DIEA (286 uL, 1.64 mmol) were 

combined in 0.5 mL of DMF and stirred at ambient temperature for 1 hour. The reaction was 

directly purified by reverse-phase column chromatography, eluting with 0-50% acetonitrile/water, 

to afford the title compound (127 mg, 51.0% yield). MS (apci) m/z = 456.0 (M+H). 

Example 192 
.CF3 F2C 3 

1 -((/TO/IS)-! -('3.3.4.4.4-pcntafluorobutvl)-4-phcnvlpvrrolidin-3-yl)-3-('2-phcnvl-2.4.5.6-

tetrahydrocvclopentarclpyrazol-3 -vOurea 

[00804] 1 -(2-phenyl-2,4,5,6-tctrahydrocyclopenta[c]pyrazol-3-yl)-3-((/ra/iv)-4-

phenylpyrrolidin-3-yl)urea (Example 182, Step B, 8.0 mg, 0.021 mmol), l,l,l,2,2-pentafluoro-4-

iodobutane (5.7 mg, 0.021 mmol) and DIEA (3.6 uL, 0.021 mmol) were combined in 0.1 mL of 

DMF and stirred at 60 °C for 2 hours. The reaction was directly purified by reverse-phase column 

chromatography, eluting with 0-65% acetonitrile/water to afford the title compound (3.2 mg, 29% 

yield). MS (apci) m/z = 534.1 (M+H). 

Example 193 

r 

1 -((trans)-1 -ethvl-4-r)hcnylr)yrrolidin-3-yl)-3-('2-r)hcnvl-2.4.5.6-tctrahvdrocyclor)cntarc1 

pyrazol-3 -vOurea 
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[00805] 1 -(2-phcnyl-2,4,5,6-tctrahydrocyclopcnta[c]pyrazol-3-yl)-3-((/ra/iv)-4-

phenylpyrrolidin-3-yl)urea (Example 182, Step B, 5.0 mg, 0.012 mmol), bromoethane (1.3 mg, 

0.012 mmol) and DIEA (4.1 uL, 0.024 mmol) were combined in 0.1 mL of DMF and stirred at 

ambient temperature for 4 hours. The reaction was directly purified by reverse-phase column 

chromatography, eluting with 0-65% acetonitrile/water to afford the title compound (4.3 mg, 88% 

yield). MS (apci) m/z = 416.1 (M+H). 

Example 194 
^CF3 

l-((?ra/?5)-4-phenvl-l-(2.2.2-trifluoroethvnpvrrolidin-3-vn-3-(2-phenyl-2.4.5.6-

tetrahydrocvclopentarclpyrazol-3 -vOurea 

[00806] Step A: Preparation of tert-butyl (7r<ms )-4-phcnvl-l -(2.2.2-trifluoroethyl) pyrrolidin-

3-ylcarbamate: 7><ms-tert-butyl-4-phenyl pyrrol idin-3-ylcarbamate (1.00 g, 3.81 mmol), 2,2,2-

trifluoroethyl trifluoromethanesulfonate (1.06 g, 4.57 mmol) and DIEA (1.48 g, 11.4 mmol) were 

combined in 2 mL of DMF and stirred at ambient temperature for 1 hour. The reaction was directly 

purified by reverse-phase column chromatography, eluting with 0-75% acetonitrile/water to afford 

the title compound (1.19 g, 90.1% yield). MS (apci) m/z = 345.0 (M+H). 

[00807] Step B: Preparation of (trans)-4-phenyl-1 -('2.2.2-trifluorocthvl)pvrrolidin-3-aminc 

hydrochloride: Tert-butyl (7r<mv)-4-phcnyl-1 -(2,2,2-trifluorocthyl)pyrrolidin-3-yl carbamate (1.19 

g, 3.46 mmol) and HCI (5 N in isopropanol, 1.48 mL, 10.4 mmol) were combined and stirred at 

ambient temperature for 5 hours. The reaction was concentrated to provide the title compound (0.85 

g, 101%) yield). MS (apci) m/z = 245.0 (M+H). 

[00808] Step C: Preparation of 1 -(YmrnvM-nhcnyl-1 -('2.2.2-trifluorocthvl)r>vrrolidin-3-yl)-3-

(2-phenvl-2A5.6-tetrahvdrocvclopentarc1pvrazol-3-vr)urea: (trans)-4-Phenyl-1 -(2,2,2-trifluoro-

ethyl)pyrrolidin-3-amine hydrochloride (10.0 mg, 0.0356 mmol), phenyl 2-phenyl-2,4,5,6-

tetrahydrocyclopenta[c]pyrazol-3-ylcarbamate (9.48 mg, 0.0297 mmol) and DIEA (15.5 uL, 0.0891 

mmol) were combined in 0.2 mL of DMF and stirred at ambient temperature for 1 hour. The 

reaction was directly purified by reverse-phase column chromatography, eluting with 0-15% 

acetonitrile/water, to afford the title compound (11.5 mg, 82.5% yield). MS (apci) m/z = 470.0 

(M+H). 
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Example 195 
•CF3 

1 -(3.4-dimethyl-1 -phenyl-\H-y>yrazol-5 -v0-3-((/T<mv)-4-r>hcnyl-1 -(2.2.2-trifluoroethvn 

pyrrolidin-3 -vOurea 

[00809] Prepared by the method as described in Example 194, substituting phenyl 3,4-

dimcthyl-1 -phenyl-1 //-pyrazol-5-ylcarbamatc for phenyl 2-phenyl-2,4,5,6-tetrahydrocyclopenta 

[c]pyrazol-3-ylcarbamate in Step C. The material was purified by reverse-phase column 

chromatography eluting with 0-70% acetonitrile/fLO to provide the title compound (6.5 mg, 48% 

yield). MS (apci) m/z = 458.1 (M+H). 

Example 196 
xCF, 

1 -(3-(2-mcthoxvcthoxv)-4-mcthyl-1 -phenyl-1 //-r>yrazol-5-yl)-3-((/nmv)-4-r>hcnyl-1 -(2.2.2-

trifluoroethvOpyrrolidin-3-vOurea 

[00810] Prepared by the method as described in Example 194, substituting phenyl 3-(2-

mcthoxycthoxy)-4-mcthyl-1 -phenyl-1 //-pyrazol-5-ylcarbamatc for phenyl 2-phenyl-2,4,5,6-

tetrahydrocyclopenta[c]pyrazol-3-ylcarbamate in Step C. The material was purified by reverse-

phase column chromatography eluting with 0-70% acetonitrile/H20 to provide the title compound 

(9.3 mg, 61%) yield). MS (apci) m/z = 518.1 (M+H). 

Example 197 
.CF, 

1 -((trans)-4-phenyl-1 -(2.2.2-trifluorocthvl)pvrrolidin-3-yl)-3-(2-phcnyl-2.4.5.6-

tetrahydrocvclopentarclpyrazol-3 -vOurea 
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[00811] Prepared by the method as described in Example 194, Steps A-C, using tert-butyl 

(3S,4/?)-4-phcnylpyrrolidin-3-ylcarbamatc, (purchased from ACS Scientific, catalog # 3-1005) 

instead of /ra/is-tcrt-butyl-4-phcnylpyrrolidin-3-ylcarbamatc in Step A. The final product was 

purified by reverse-phase column chromatography eluting with 0-60% acetonitrile/H20 to provide 

the title compound (7.2 mg, 52% yield). MS (apci) m/z = 470.0 (M+H). 

Example 198 
^CF3 

1-(3.4-dimethyl-l-phenyl-l/f-Dvrazol-5-vn-3-((36'.4i?)-4-Dhenvl-l-(2.2.2-trifluoroethvnDvrrolidin-

3-vOurea 

[00812] Prepared by the method as described in Example 197, substituting phenyl 3,4-

dimcthyl-1 -phenyl-1 //-pyrazol-5-ylcarbamatc for phenyl 2-phenyl-2,4,5,6-tetrahydro-

cyclopenta[c]pyrazol-3-ylcarbamate in Step C. The material was purified by reverse-phase column 

chromatography eluting with 0-60% acetonitrile/H20 to provide the title compound (10.0 mg, 67. 

5% yield for the urea formation). MS (apci) m/z = 458.0 (M+H). 

Example 199 

FVN'H 
N-N 

6 
1 -(3-(2-methoxvethoxv)-4-methyl-1 -phenyl- l//-pyrazol-5-vO-3-((:?1S'. 4i?)-4-phenyl-1 -(2.2.2-

trifluoroethvOpyrrolidin-3-vOurea 

[00813] Prepared by the method as described in Example 197, substituting phenyl 3-(2-

mcthoxycthoxy)-4-mcthyl-1 -phenyl-1 //-pyrazol-5-ylcarbamatc for phenyl 2-phenyl-2,4,5,6-

tetrahydrocyclopenta[c]pyrazol-3-ylcarbamate. The material was purified by reverse-phase column 

chromatography eluting with 0-70% acetonitrile/H20 to provide the title compound (8.9 mg, 53% 

yield). MS (apci) m/z = 518.1 (M+H). 
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Example 200 

l-((35Ai?V4-(3-fluorophenv0-l-(2.2.2-trifluoroethv0pvrrolidin-3-v0-3-(2-phenvl-2.4.5.6-

tetrahydrocvclopentarclpyrazol-3 -vOurea 

[00814] Prepared by the method as described in Example 194, Step A-C using tert-butyl 

(35,,4i?)-4-(3-fluorophenyl)pyrro lidin-3-ylcarbamate (purchased from ACS Scientific, catalog # 3-

1029) instead of /ra/iv-tcrt-butyl-4-phenylpyrrolidin-3-ylcarbamate in Step A. The final product 

was purified by reverse-phase column chromatography eluting with 0-75% acetonitrile/fLO to 

provide the title compound (12 mg, 92% yield). MS (apci) m/z = 488.1 (M+H). 

Example 201 
^CF3 

1-(3.4-dimethyl-l-phenyl-l/f-pvrazol-5-vO-3-((36'.4i?)-4-(3-fluorophenvO-l-(2.2.2-

trifluoroethvOpyrrolidin-3-vOurea 

[00815] Prepared by the method as described in Example 200, substituting phenyl 3,4-

dimcthyl-1 -phenyl-1 //-pyrazol-5-ylcarbamatc for phenyl 2-phenyl-2,4,5,6-tetrahydro-cyclopenta 

[c]pyrazol-3-ylcarbamate in Step C. The material was purified by reverse-phase column 

chromatography eluting with 5-80% acetonitrile/H20 to provide the title compound (5.3 mg, 48% 

yield). MS (apci) m/z = 476.0 (M+H). 
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Example 202 
^CF3 

l-((3£4i?V4-(3-fluorophenvlVl-(2.2.2-trifluoroethv0pvrrolidin-3-viy3-(3-(2-methoxvethoxv)-4-

methyl-1 -phenyl-1 //-pyrazol-5-vl )urca 

[00816] Prepared by the method as described in Example 200, substituting phenyl 3-(2-

methoxyethoxy)-4-methyl-1 -phenyl-1 //-pyrazol-5-ylcarbamatc for phenyl 2-phenyl-2,4,5,6-

tetrahydrocyclopenta[c]pyrazol-3-ylcarbamate. The material was purified by reverse-phase column 

chromatography eluting with 5-80% acetonitrile/H20 to provide the title compound (6.6 mg, 58% 

yield). MS (apci) m/z = 536.1 (M+H). 

Example 203 

pyrazol-5 -vOurea 

[00817] Prepared by the method as described in Example 200, substituting phenyl 1-methyl-

3-phcnyl-1 //-pyrazol-5-ylcarbamatc for phenyl 2-phenyl-2,4,5,6-tetrahydro-cyclopenta[c]pyrazol-

3-ylcarbamate. The material was purified by reverse-phase column chromatography eluting with 0-

75%) acetonitrile/H20 to provide the title compound (6.3 mg, 64%> yield). MS (apci) m/z = 462.0 

(M+H). 

Example 204 

l-((3i?.4y)-4-(3-fluorophenvO-l-(2.2.2-trifluoroethvQpvrrolidin-3-vO-3-(2-phenvl-2.4.5.6-

tetrahydrocvclopentarclpyrazol-3 -vOurea 
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[00818] Step A: Preparation of (£)-3-(4-chloro-3-fluorophcnvl)acrylovl chloride: (£)-3-(4-

chloro-3-fluorophenyl)acrylic acid (28.1 g, 140 mmol) was suspended in chloroform (250 mL) and 

DMF (0.1 mL) was added followed by oxalyl chloride (20.0 mL, 229 mmol). The reaction was 

stirred for 18 hours and then evaporated to dryness. Heptane was added and the mixture was 

concentrated to afford the product (30.6 g, 99.7% yield) as pale yellow solid. 

[00819] Step B: Preparation of (7?)-4-benzvl-3-(Y3i?,,4*SVl-benzvl-4-(4-chloro-3-

fluoroDhenyl)Dvrrolidine-3 -carbonvOoxazolidin-2-one: (i?)-4-benzyloxazolidin-2-one (21.8 g, 123 

mmol) was dissolved in THF (600 mL) and cooled to -78 °C. Lithium bis(trimethylsilyl)amide in 

THF (127 mL, 127 mmol) was added dropwise over 15 minutes and the mixture was stirred for 

another 15 minutes at -78 °C. A solution of (£)-3-(4-chloro-3-fluorophcnyl)acryloyl chloride (28.3 

g, 129 mmol) in THF (100 mL) was added and the mixure stirred for 1 hour at -78 °C, then allowed 

to warm to ambient temperature and stirred for another hour. Saturated aqueous sodium bicarbonate 

solution (50 mL) was added and the reaction was stirred for 1 hour. Then THF was removed in 

vacuo, ethyl acetate (1 L) was added and the reaction mixture was washed with water (2x) and 

brine, dried with MgSC>4, filtered and evaporated to give (i?,£')-4-benzyl-3-(3-(4-chloro-3-

fluorophenyl)acryloyl)oxazolidin-2-one (44.3 g, 100%) yield) as tan solid. The solid was dissolved 

in toluene (500 mL) and 2,2,2-trifluoroacetic acid (0.9486 mL, 12.31 mmol) was added. The 

temperature was warmed to 35 °C and /V-benzyl-1 -mcthoxy-;V-((trimcthylsilyl) 

methyl)methanamine (52.50 mL, 184.7 mmol) was added over 20 minutes, keeping the temperature 

at 25-30 °C with an external water bath. The mixture was washed with saturated aqueous sodium 

bicarbonate solution and water and concentrated in vacuo to obtain an oily residue that was 

triturated with hexanes, filtered and washed with hexanes to obtain a white solid (55.7 g). This 

solid (55.7 g) was suspended in hexanes (200 mL) and heated to reflux. Benzene (220 mL) was 

added until the solid dissolved at reflux. The solution was allowed to slowly cool to ambient 

temperature and then placed into freezer for 4 hours. The resulting solid was collected by filtration 

and washed with 100 mL of cold 1:1 hexane/benzene. The resultant solid (7.6 g) was purified by 

silica column chromatography eluting with 20-40% EtOAc/Hexanes. (/?)-4-bcnzyl-3-((3S,4/?)-l -

benzyl-4-(4-chloro-3-fluorophenyl)pyrrolidine-3-carbonyl)oxazolidin-2-one (3.2 g, 42% yield) 

eluted first followed by (i?)-4-benzyl-3-((3i?,45)-l-benzyl-4-(4-chloro-3-fluorophenyl)pyrrolidine-

3-carbonyl)oxazolidin-2-one (3.0 g, 39%> yield). MS (apci) m/z = 493.0 (M+H). 

[00820] Step C: Preparation of (3iM£Vl-benzvl-4-(4-chloro-3-fluorophenvr)pvrrolidine-3-

carboxylic acid: Hydrogen peroxide (30%> aqueous, 2.38 mL, 23.1 mmol) was added dropwise to a 

mixture of lithium hydroxide monohydrate (0.638 g, 15.2 mmol) and ice-water (50 g). The mixture 

was stirred for 30 minutes and the resultant solution was added to solution of (i?)-4-benzyl-3-

((3R,4S)-1 -benzyl-4-(4-chloro-3-fluorophenyl)pyrrolidine-3-carbonyl)oxazolidin-2-one (3.00 g, 
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6.09 mmol) in THF (50 mL). The reaction was stirred at ambient temperature for 5 hours, quenched 

by addition of 2M aqueous Na2S03 (20 mL) and agitated overnight. The pH was adjusted to 6 with 

solid KHSO4 and the mixture was extracted with EtOAc (2x 100 mL). The combined organic 

extracts were washed with brine, dried with MgS04, filtered and concentrated in vacuo. The residue 

was purified by silica column chromatography eluting with 10% MeOH/DCM to provide the 

product (1.80 g, 88.6%o yield) as white solid. MS (apci) m/z = 334.0 (M+H). 

[00821] Step D: Preparation of fe/t-butyl (3/?.45)-1 -bcnzyl-4-(4-chloro-3-fluoror)hcnvl) 

pyrrolidin-3 -ylcarbamate: (3i?,45)-1 -benzyl-4-(4-chloro-3-fluorophenyl) pyrrolidine-3-carboxylic 

acid (120 mg, 0.360 mmol), NEt3 (150 uL, 1.08 mmol), and diphenylphosphoryl azide (116 uL, 

0.539 mmol) were combined in 2 mL of Toluene in a sealed vessel and stirred at 100 °C for 30 

minutes. The reaction was allowed to cool to ambient temperature and lithium 2-methylpropan-2-

olate in THF (1.44 mL, 0.719 mmol) was added. The reaction was stirred at 100 °C for 5 hours, 

cooled, concentrated and purified by reverse-phase column chromatography eluting with 20-90% 

acetonitrile/H20 to afford the product (61.0 mg, 41.9% yield). MS (apci) m/z = 405.0 (M+H). 

[00822] Step E: Preparation of tert-butyl (3R.4Sy4-(3-fluorophenvOpvrrolidin-3-

ylcarbamate: Tert-butyl (3i?,45)-l-benzyl-4-(4-chloro-3-fluorophenyl)pyrrolidin-3-ylcarbamate (60 

mg, 0.15 mmol) was dissolved in 5 mL of MeOH and 10%> Pd/C (32 mg, 0.030 mmol) was added. 

The reaction was stirred under a hydrogen-filled balloon for 18 hours, filtered through Celite®, and 

then concentrated to afford the title compound (36 mg, 87% yield). MS (apci) m/z = 281.1 (M+H). 

[00823] Step F: Preparation of ferf-butyl (3/?AS)-4-(3-fluoror)hcnvl)-1 -(2.2.2-trifluorocthyl) 

pyrrolidin-3 -ylcarbamate: Tert-butyl (3i?,45)-4-(3-fluorophenyl)pyrro lidin-3-ylcarbamate (35 mg, 

0.12 mmol), 2,2,2-trifluoroethyl trifluoromethanesulfonate (38 mg, 0.16 mmol) and DIEA (65 uL, 

0.37 mmol) were combined in 0.5 mL of DMF and stirred at ambient temperature for 18 hours. The 

reaction was directly purified by reverse-phase column chromatography eluting with 0-80% 

acetonitrile/H20 to afford the product (30 mg, 66%> yield). MS (apci) m/z = 363.0 (M+H). 

[00824] Step G: Preparation of (3/? AS')-4-(3-fluorophcnyl)-1 -('2.2.2-trifluorocthvl)pyrrolidin-

3-amine hydrochloride: Tert-butyl (3i?,45)-4-(3-fluorophenyl)-1 -(2,2,2-trifluoroethyl)pyrrolidin-3-

ylcarbamate (30 mg, 0.083 mmol) and hydrogen chloride in isopropanol (50 uL, 0.25 mmol) were 

combined in 1 mL of isopropanol and stirred at ambient temperature for 4 hours. The reaction was 

concentrated in vacuo to afford the product (21 mg, 97% yield). MS (apci) m/z = 263.0 (M+H). 

[00825] Step H: Preparation of 1 -((3/?AS')-4-(3-fluorophcnyl)-1 -(2.2.2-trifluoroethvn 

Pvrrolidin-3-vn-3-(2-phenvl-2.4.5.6-tetrahvdrocvclopentarc1pyrazol-3-vnurea: (3R,4S)-4-(3-

fluorophenyl)-l-(2,2,2-trifluoroethyl)pyrrolidin-3-amine (10.0 mg, 0.0381 mmol), phenyl 2-phenyl-

2,4,5,6-tetrahydrocyclopenta[c]pyrazol-3-ylcarbamate (10.1 mg, 0.0318 mmol) and DIEA (16.6 

uL, 0.0953 mmol) were combined in 0.2 mL of DMF and stirred at ambient temperature for 18 
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hours. The reaction was purified by reverse-phase column chromatography eluting with 0-70% 

acetonitrile/H20 to provide the title compound (12.5 mg, 80.7% yield). MS (apci) m/z = 488.1 

(M+H). 

Example 205 
^CF3 

I YUr- p 
6 ' 

l-(3-ethoxy-4-methyl-l -phenyl-lZf-pvrazol-5-vO-3-(Y3i?,,41S')-4-(3-fluorophenvP)-l-(2.2.2-

trifluoroethvnpyrrolidin-3-vnurea 

[00826] Prepared by the method as described in Example 204, Step H, substituting phenyl 3-

ethoxy-4-methyl-l-phenyl-l/f-pyrazol-5-ylcarbamate for phenyl 2-phenyl-2,4,5,6-

tetrahydrocyclopenta[c]pyrazol-3-ylcarbamate. The material was purified by reverse-phase column 

chromatography eluting with 0-80% acetonitrile/H20 to provide the title compound (9.3 mg, 58% 

yield). MS (apci) m/z = 476.0 (M+H). 

Example 206 

l-((fransM-(1.3-difluoropropan-2-vO-4-phenvlpvrrolidin-3-vO-3-(2-phenyl-2.4.5.6-

tetrahydrocvclopentarclpyrazol-3 -vOurea 

[00827] Step A: Preparation of tert-butyl (^aw5,Vl-(1.3-difluoropropan-2-vlV4-phenyl-

pyrro lidin-3 -ylcarbamate: l,3-Difluoropropan-2-ol (150.0 mg, 1.561 mmol) was dissolved in DCM 

(5 mL) and the solution was cooled to 0 °C. DIEA (339.9 uL, 1.952 mmol) was added followed by 

trifluoromethanesulfonic anhydride (197.0 uL, 1.171 mmol). The reaction was stirred at 0 °C for 1 

hour and fer/-butyl-4-phcnylpyrrolidin-3-ylcarbamatc (102.4 mg, 0.3903 mmol) was added. The 

reaction was allowed to warm to ambient temperature over 2 hours, concentrated, loaded onto a 

samplet using MeOH, and purified by reverse-phase column chromatography eluting with 0-70% 

acetonitrile/H20 to afford the product (119.0 mg, 89.56%) yield). MS (apci) m/z = 341.1 (M+H). 
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[00828] Step B: Preparation of (trans)-\-(1.3-difluoropropan-2-v0-4-phenylpyrrolidin-3-

amine hydrochloride: Tert-butyl (trans)-1 -(1,3-difluoropropan-2-yl)-4-phenylpyrrolidin-3-

ylcarbamate (119 mg, 0.350 mmol) and hydrogen chloride (5 N in isopropanol, 210 uL, 1.05 

mmol) were combined in 1 mL of isopropanol and stirred at ambient temperature for 4 hours. The 

reaction mixture was concentrated in vacuo to afford the product (85.0 mg, 101% yield). MS (apci) 

m/z = 241.1 (M+H). 

[00829] Step C: Preparation of 1 -((trans)-\-( 1.3-difluoropropan-2-v0-4-phenylpvrrolidin-3-

yl)-3-('2-phcnvl-2.4.5.6-tctrahvdrocvclopcntarc1pvrazol-3-vl)urca: (trans)-1 -(1,3-Difluoropropan-2-

yl)-4-phenylpyrrolidin-3-amine hydrochloride (10.0 mg, 0.0361 mmol), phenyl 2-phenyl-2,4,5,6-

tetrahydrocyclopenta[c]pyrazol-3-ylcarbamate (9.62 mg, 0.0301 mmol) and DIEA (15.7 uL, 0.0903 

mmol) were combined in 0.2 mL of DMF and stirred at ambient temperature for 18 hours. The 

reaction mixture was purified by reverse-phase column chromatography eluting with 0-70% 

acetonitrile/H20 to provide the product (11.3 mg, 80.6% yield). MS (apci) m/z = 466.1 (M+H). 

Example 207 
^CF3 

(7nms)-tcrt-butyl 3-(3-methoxvphenvr)-4-(3-(2-phenvl-2.4.5.6-tetrahvdrocvclopentarc1pyrazol-3-

yl)ureido)r>yrrolidine-1 -carboxylate 

[00830] Step A: Preparation of tert-butyl (trans)-\-( 1.3-difluoropropan-2-v0-4-

phenylpyrrolidin-3 -ylcarbamate: 7><ms-tert-butyl 3-amino-4-(3-methoxyphenyl) pyrrolidine-1-

carboxylate (100.0 mg, 0.3420 mmol), phenyl 2-phenyl-2,4,5,6-tetrahydrocyclopenta[c]pyrazol-3-

ylcarbamate (99.30 mg, 0.3109 mmol) and DIEA (162.5 pL, 0.9328 mmol) were combined in 0.2 

mL of DMF and stirred at ambient temperature for 1 hour. The reaction mixture was purified by 

reverse-phase column chromatography eluting with 0-80% acetonitrile/H20 to afford the product 

(102.0 mg, 63.38%) yield). MS (apci) m/z = 518.1 (M+H). 

[00831] Step B: Preparation of 1 -((trans)-4-(3 -methoxvphenvOpyrrolidin-3 -vO-3 -(2-phenyl-

2.4.5.6-tetrahydrocvclopentarc1pvrazol-3-vOurea hydrochloride: (Trans)-tert-butyl 3-(3-methoxy-

phenyl)-4-(3-(2-phenyl-2,4,5,6-tetrahydrocyclopenta[c]pyrazol-3-yl)ureido) pyrrolidine-1-carboxy­

late (102 mg, 0.197 mmol) and hydrogen chloride in isopropanol (118 uL, 0.591 mmol) were 

combined in 1 mL of isopropanol and stirred at ambient temperature for 4 hours. The reaction was 

concentrated in vacuo to afford the product (80.0 mg, 97.2% yield). MS (apci) m/z = 418.1 (M+H). 
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[00832] Step C: Preparation of 1 -((f/Ym.s)-4-(3-mcthoxyphcnv0-1 -(2.2.2-trifluoroethvn 

pvrrolidin-3-vr)-3-(2-phenvl-2.4.5.6-tetrahvdrocvclopentarc1pvrazol-3-vOurea: \-((trans)-4-(3-

methoxyphenyl)pyrrolidin-3-yl)-3-(2-phenyl-2,4,5,6-tetrahydrocyclopenta[c]pyrazol-3-yl)urea 

hydrochloride (8.0 mg, 0.018 mmol), 2,2,2-trifluoroethyl trifluoromethanesulfonate (6.1 mg, 0.026 

mmol) and DIEA (9.2 uL, 0.053 mmol) were combined in 0.2 mL of DMF and stirred at ambient 

temperature for 1 hour. The reaction mixture was directly purified by reverse-phase column 

chromatography eluting with 0-80% acetonitrile/H20 to provide the title compound (6.7 mg, 76% 

yield). MS (apci) m/z = 500.1 (M+H). 

Example 208 
^CF3 

1 -((f/Ym.sJ-4-(3-chlorophcnyl)-1 -(2.2.2-trifluorocthyl )pyrrolidin-3-yl )-3-(2-phenyl-2,4,5.6-

tetrahydrocvclopentarclpyrazol-3 -vOurea 

[00833] Step A: Preparation of (trans)-tert-butyl 3-(3-chlorophenvQ-4-(3-(2-phenyl-2.4.5.6-

tetrahydrocvclopentar clpyrazol-3-yl)ureido)r>yrrolidine-1 -carboxylate: (trans)-1 -(tert-Butoxy-

carbonyl)-4-(3-chlorophenyl)pyrrolidine-3-carboxylic acid (150 mg, 0.460 mmol), NEt3 (193 uL, 

1.38 mmol), and diphenylphosphoryl azide (149 uL, 0.691 mmol) were combined in 2 mL of 

toluene in a sealed vessel and stirred at 100 °C for 30 minutes. The reaction was cooled and 2-

phenyl-2,4,5,6-tetrahydrocyclopenta[c]pyrazol-3-amine (Table 1; 183 mg, 0.921 mmol) was added. 

The reaction mixture was stirred at 100 °C for 16 hours, cooled, concentrated and purified by 

reverse-phase column chromatography eluting with 0-60% acetonitrile/H20 to provide the product 

(42 mg, 18%) yield). MS (apci) m/z = 522.1 (M+H). 

[00834] Step B: Preparation of 1 -((/nms)-4-(3-chloror>hcnvl)r>yrrolidin-3-yl)-3-(2-r>hcnyl-

2.4.5.6-tetrahydrocvclopentarc1pvrazol-3-vOurea hydrochloride: (trans)-tert-butyl 3-(3-chloro-

phenyl)-4-(3-(2-phenyl-2,4,5,6-tetrahydrocyclopenta[c]pyrazol-3-yl)ureido)pyrrolidine-l-carboxy-

late (40 mg, 0.077 mmol) and hydrogen chloride in isopropanol (46 uL, 0.23 mmol) were 

combined in 10.1 mL of IP A and stirred at ambient temperature for 12 hours. The reaction mixture 

was concentrated in vacuo to afford the product (32 mg, 99% yield). MS (apci) m/z = 422.0 

(M+H). 

[00835] Step C: Preparation of 1 -((trans)-4-( 3 -chlorophenyQ-1 -(2.2.2-trifluoroethvO 

Pvrrolidin-3-vO-3-(2-phenvl-2.4.5.6-tetrahvdrocvclopentarc1pyrazol-3-vOurea: \-((trans)-4-(3-
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Chlorophenyl)pyrrolidin-3-yl)-3-(2-phenyl-2,4,5,6-tetrahydrocyclopenta[c]pyrazol-3-yl)urea 

hydrochloride (15 mg, 0.033 mmol), 2,2,2-trifluoroethyl trifluoromethanesulfonate (11 mg, 0.049 

mmol) and DIEA (17 uL, 0.098 mmol) were combined in 0.2 mL of DMF and stirred at ambient 

temperature for 1 hour. The reaction mixture was directly purified by reverse-phase column 

chromatography eluting with 0-80% acetonitrile/H20 to provide the title compound (8.2 mg, 50% 

yield). MS (apci) m/z = 504.0 (M+H). 

Example 209 
^CF3 

Jj /—NH 
N 

6 
1 -(2-phenyl-2 A5.6-tetrahvdrocvclopentar c1pyrazol-3-vO-3-((frtms )-4-(pyridin-2-v0-1 -(2.2.2-

trifluoroethvOpyrrolidin-3-vOurea 

[00836] Prepared by the method as described in Example 208, substituted (trans)-\-(tert-

butoxycarbonyl)-4-(2-pyridyl)pyrrolidine-3-carboxylic acid for (trans)-1 -(fc/t-butoxycarbonyl)-4-

(3-chlorophenyl)pyrrolidine-3-carboxylic acid in Step A. The crude final product was purified by 

reverse-phase column chromatography eluting with 0-60% acetonitrile/H20 to provide the title 

compound (4.2 mg, 23% yield for 3 steps). MS (apci) m/z = 471.1 (M+H). 

Example 210 
^CF3 

1 -((/nms)-4-(4-fluorophcnyl)-1 -(2.2.2-trifluorocthyl )pyrrolidin-3-yl )-3-(2-phenyl-2.4.5.6-

tetrahydrocvclopentarclpyrazol-3 -vOurea 

[00837] Prepared by the method as described in Example 208, substituting (trans)-\-(tert-

butoxycarbonyl)-4-(4-fluorophenyl)pyrrolidine-3-carboxylic acid for (trans)-l-(tert-

butoxycarbonyl)-4-(3-chlorophenyl)pyrrolidine-3-carboxylic acid in Step A. The final product was 

purified by reverse-phase column chromatography eluting with 0-70% acetonitrile/H20 to provide 

the title compound (10.0 mg, 65% yield for 3 steps). MS (apci) m/z = 488.2 (M+H). 
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Example 211 

l-((£raftsy4-(4-chlorophenvlVl-(2.2.2-trifluoroethvP)pvrrolidin-3-vO-3-(2-phenvl-2A5.,6-

tetrahydrocvclopentarclpyrazol-3 -vOurea 

[00838] Prepared by the method as described in Example 208, using (trans)-\-(tert-

butoxycarbonyl)-4-(4-chlorophenyl)pyrrolidine-3-carboxylic acid instead of (trans)-l-(tert-

butoxycarbonyl)-4-(3-chlorophenyl)pyrrolidine-3-carboxylic acid in Step A. The final product was 

purified by reverse-phase column chromatography eluting with 0-70% acetonitrile/H20 to provide 

the title compound (7.3 mg, 14% yield for 3 steps). MS (apci) m/z = 504.2 (M+H). 

Example 212 
^CF3 

6 
1 -f('/TO/iv)-4-('2-chlorophcnvl)-1 -('2.2.2-trifluorocthvl)pvrrolidin-3-yl)-3-('2-phcnvl-2.4.5.6-

tetrahydrocvclopentarclpyrazol-3 -vOurea 

[00839] Prepared by the method as described in Example 208, substituting (trans)-\-(tert-

butoxycarbonyl)-4-(2-chlorophenyl)pyrrolidine-3-carboxylic acid for (trans)-1 -(tcrt-butoxy-

carbonyl)-4-(3-chlorophenyl)pyrrolidine-3-carboxylic acid in Step A. The final product was 

purified by reverse-phase column chromatography eluting with 0-70% acetonitrile/H20 to provide 

the title compound (5.2 mg, 34% yield for 3 steps). MS (apci) m/z = 504.2 (M+H). 

Example 213 
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1 -(2-phenyl-2 A5.6-tetrahvdrocvclopentar clpyrazol-3-vO-3-(Oa/iy)-4-(pvridin-3-vO-1 -(2.2.2-

trifluoroethvnpyrrolidin-3-vnurea 

[00840] Prepared by the method as described in Example 208, substituting (trans)-\-(tert-

butoxycarbonyl)-4-(3-pyridyl)pyrrolidine-3-carboxylic acid for (trans)-1 -(7e/t-butoxycarbonyl)-4-

(3-chlorophenyl)pyrrolidine-3-carboxylic acid in Step A. The final product was purified by reverse-

phase column chromatography eluting with 0-60% acetonitrile/fLO to provide the title compound 

(1.2 mg, 8%> yield for 3 steps). MS (apci) m/z = 471.2 (M+H). 

Example 214 
^CF3 

1 -((frtms )-4-(2-fluoror)hcnvl)-1 -('2.2.2-trifluorocthvl )r>vrrolidin-3-yl )-3-(2-nhcnyl-2,4,5.6-

tetrahydrocvclopentarclpyrazol-3 -vOurea 

[00841] Prepared by the method as described in Example 208, substituting (trans)-\-(tert-

butoxycarbonyl)-4-(2-fluorophenyl)pyrrolidine-3-carboxylic acid for (trans)-l-(tert-

butoxycarbonyl)-4-(3-chlorophenyl)pyrrolidine-3-carboxylic acid in Step A. The final product was 

purified by reverse-phase column chromatography eluting with 0-70% acetonitrile/H20 to provide 

the title compound (7.7 mg, 57% yield for 3 steps). MS (apci) m/z = 488.2 (M+H). 

Example 215 

,5-

I -((mms )-4-(4-fluorophenv0- l-(2,2-difluorocthv0pvrrolidin-3-yl)-3-(2-phcnvl-2,4,5.6-

tetrahydrocvclopentarclpyrazol-3 -vOurea 

[00842] Prepared by the method as described in Example 210, substituting 2,2-difluoroethyl 

trifluoromethanesulfonate for 2,2,2-trifluoroethyl trifluoromethanesulfonate. The final product was 

purified by reverse-phase column chromatography eluting with 0-60% acetonitrile/H20 to provide 

the title compound (4.9 mg, 46% yield for the alkylation). MS (apci) m/z = 471.2 (M+H). 
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Example 216 
H 

l-((3S.4R)-4-(3.4-difluorophenvn-l-(lH-pvrazol-4-vnpvrrolidin-3-vl)-3-(3-ethoxv-4-methyl-l-

phenyl-1 H-pyrazol-5 -vOurea 

[00843] Step A: Preparation of 4-iodo-l-(4-methoxvbenzyP)-lH-pyrazole: To a solution of 

4-iodo-lH-pyrazole (5.54 g, 28.6 mmol) and K2CO3 (4.74 g, 34.3 mmol) in DMF (20 mL) was 

added l-(chloromethyl)-4-methoxybenzene (4.67 mL, 34.3 mmol) and stirred at ambient 

temperature for 2 hours. Ether (80 mL) and water (30 mL) were added. The organic phase was 

separated, washed with brine and dried over sodium sulfate. After removal of solvent, the residue 

was purified by silica column chromatography eluting with 25% EtOAc/hexanes to afford the title 

compound as white solid (8.0 g, 89% yield). *H NMR (d6-DMSO) 8 7.97 (s, IH), 7.52 (s, IH), 

7.21 (d, 2H), 6.89 (d, 2H), 5.24 (s, 2H), 3.73 (s, 3H). 

[00844] Step B: Preparation of tert-butyl (3S.4R)-4-('3.4-difluorophcnvl)-1 -(1 -(4-

mcthoxybenzyl)-1 H-pyrazol-4-vOpyrro lidin-3 -ylcarbamate: A mixture of tert-butyl (3S,4R)-4-

(3,4-difluorophenyl)pyrro lidin-3-ylcarbamate (ACS Scientific, 522 mg, 1.75 mmol), 4-iodo-l-(4-

methoxybenzyl)-lH-pyrazole (500 mg, 1.59 mmol), K2CO3 (660 mg, 4.78 mmol), (S)-pyrrolidine-

2-carboxylic acid (73.3 mg, 0.637 mmol), and Cu(I)I (60.6 mg, 0.318 mmol) were combined in 

DMSO (4 mL) in a sealed vessel and heated to 100 °C for 18 hours. The reaction mixture was 

diluted with DCM (40 mL), washed with H20 (2 x 20 mL), dried (MgS04), filtered and 

concentrated. Purified by silica column chromatography eluting with 1% MeOH/DCM to afford 

the title compound as a brown oil (376 mg, 49% yield). MS (apci) m/z = 485.2 (M+H). 

[00845] Step C: Preparation of (3S.4R)-4-('3.4-difluoror)hcnvl)-1 -(1 -(4-methoxvbcnzyl)-1H-

pyrazol-4-vOpyrro lidin-3 -amine dihydrochloride: A solution of tert-butyl (3S,4R)-4-(3,4-

difluorophenyl)-l-(l-(4-methoxybenzyl)-lH-pyrazol-4-yl)pyrro lidin-3-ylcarbamate (376 mg, 0.776 

mmol) in EtOH (2 mL) and HCI (5-6M in iPrOH) (3.10 mL, 15.5 mmol) was stirred at ambient 

temperature for 19 hours. Concentrated under vacuum, diluted with Et20 (3 x 20 mL) and 

concentrated to afford the product as a greenish-brown solid (401 mg, 113%). MS (apci) m/z = 

385.2 (M+H). 
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[00846] Step D: Preparation of 1 -((3S ,4R)-4-(3,4-difluorophcnvD-1 -(1 -(4-methoxvbenzyl)-

lH-pvrazol-4-vOpvrro lidin-3-vO-3-(3-ethoxy-4-methyl-l -phenyl-1 H-pyrazol-5-vOurea: To a 

solution of (3 S ,4R)-4-(3,4-difluorophenyl)-1 -(1 -(4-methoxybenzyl)-1 H-pyrazol-4-yl)pyrrolidin-3 -

amine dihydrochloride (40 mg, 0.088 mmol) in DIEA (0.061 mL, 0.35 mmol) and DMA (1 mL) 

was added phenyl 3-ethoxy-4-methyl-l-phenyl-1 H-pyrazol-5-ylcarbamate (prepared as in Example 

1, Step A starting with Intermediate P135; 29.5 mg, 0.088 mmol) and the reaction mixture as stirred 

at ambient temperature for 1 hour. The reaction mixture was directly purified by reverse-phase 

column chromatography, eluting with 5-70% acetonitrile/water to afford the product as a white 

solid (24 mg, 44% yield). MS (apci) m/z = 628.3 (M+H). 

[00847] Step E: Preparation of 1 -((3 S .4R)-4-(3.4-difluorophcnyl)-1 -(1 H-pyrazol-4-

vDpyrrolidin-3 -vO-3 -(3 -ethoxy-4-methyl-1 -phenyl-1 H-pyrazol-5 -vDurea: A solution of 1-

((3 S,4R)-4-(3,4-difluorophenyl)-l-(l-(4-methoxybenzyl)-lH-pyrazol-4-yl)pyrro lidin-3-yl)-3-(3-

ethoxy-4-methyl-l-phenyl-1 H-pyrazol-5-yl)urea (22 mg, 0.035 mmol) in TFA (2 mL) was heated 

in a pressure tube to 60 °C for 18 hours. The reaction mixture was transferred to a round-bottomed 

flask, concentrated and azeotroped with toluene (2x10 mL). The crude product was dissolved in 

MeOH (5 mL), and residual TFA was removed by passing through a polymer-supported resin 

(StratoSpheres PL-HCO3 MP). The crude product was purified by preparatory TLC (0.5 mm plate, 

eluted 10%) MeOH/DCM) to afford the title compound as an off-white solid (13 mg, 73%> yield). 

MS (apci) m/z = 508.2 (M+H). 

Example 217 
H 

1 -((3 S.4R)-4-(3.5-difluorophenyl)- 1-(T H-pvrazol-4-vOpvrro lidin-3 -yF)-3-(3-ethoxy-4-methyl-l -

phenyl-1 H-pyrazol-5 -vDurea 

[00848] Prepared according to the method described in Example 216, replacing tert-butyl 

(3S,4R)-4-(3,4-difluorophenyl)pyrrolidin-3-ylcarbamate with tert-butyl (3S,4R)-4-(3,5-

difluorophenyl)pyrrolidin-3-ylcarbamate in Step B. MS (apci) m/z = 508.2 (M+H). 
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1-((3 S.4RV4-C3.5-difluorophenvn-l-fl H-pyrazol-3-vOpyrro lidin-3-vlV3-(3-ethoxy-4-methyl-l-

phenyl-1 H-pvrazol-5 -vOurea 

[00849] Prepared according to the method described in Example 216, replacing 4-iodo-lH-

pyrazole with 3-iodo-1 H-pyrazole in Step A and replacing tert-butyl (3S,4R)-4-(3,4-

difluorophenyl)pyrro lidin-3-ylcarbamate with tert-butyl (3 S,4R)-4-(3,5-difluorophenyl) 

pyrrolidin-3-ylcarbamate in Step B. MS (apci) m/z = 508.2 (M+H). 

Example 219 

1-((3 S.4RV4-r3.4-difluorophenvQ-l-(3-methyl-lH-pvrazol-4-vOpyrrolidin-3-vO-3-(3-ethoxv-4-

methyl-1 -phenyl-1 H-pvrazol-5 -vOurea 

[00850] Prepared according to the method described in Example 216, replacing 4-iodo-lH-

pyrazole with 4-iodo-3-methyl-1 H-pyrazole in Step A. MS (apci) m/z = 522.2 (M+H). 

Example 220 

UL. 
NH °=< 

NH 

N ̂ s/ 
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1 -((3 S .4R)-4-(3.4-difluorophenyl)-1 -(3-(trifluoromethyl)- lH-pvrazol-4-vP)pvrro lidin-3-vO-3-(3-

ethoxy-4-methyl-1 -phenyl-1 H-pvrazol-5 -vDurea 

[00851] Prepared according to the method described in Example 216, replacing 4-iodo-lH-

pyrazole with 4-iodo-3-methyl-1 H-pyrazole in Step A. MS (apci) m/z = 576.2 (M+H). 

Example 221 

HO 

1 -((3 S,4R)-4-(3,4-difluorophcnyl)-1 -(1 H-pyrazol-4-vl)pyrrolidin-3-yl)-3-(3-((S)-2-

hvdroxypropoxv)-4-methvl-1 -phenyl-1 H-pyrazol-5 -vDurea 

[00852] Step A: Preparation of l-(3-((S)-2-(tert-butvldimethvlsilvloxv)propoxv)-4-methyl-

1 -phenyl-1 H-pyrazol-5-yl)-3 -((3 S ,4R)-4-( 3.4-difluorophenyl)-1 -(1 -(4-methoxybenzyl)-1 H-pyrazol-

4-vl)pvrrolidin-3-vl)urea: To a solution of (3 S,4R)-4-(3,4-difluorophenyl)-1-(1-(4-

methoxybenzyl)-lH-pyrazol-4-yl)pyrrolidin-3-amine dihydro-chloride (Example 216, Step C, 35 

mg, 0.077 mmol) in DIEA (0.053 mL, 0.31 mmol) and DMA (1 mL) was added (S)-phenyl 3-(2-

(tert-butyldimethylsilyloxy)propoxy)-4-methyl-l-phenyl-1 H-pyrazol-5 -ylcarbamate (prepared as in 

Example 1, Step A starting with Intermediate P211; 37 mg, 0.077 mmol) and the reaction mixture 

as stirred at ambient temperature for 1 hour. The reaction mixture was directly purified by reverse-

phase column chromatography, eluting with 5-95% acetonitrile/water to afford the product as a 

white solid (40 mg, 68% yield). MS (apci) m/z = 772.4 (M+H). 

[00853] Step B: Preparation of (S)-1 -(5-(3-((3S,4R)-4-(3.4-difluorophenyl)-1 -(1 H-pyrazol-

4-vDpvrrolidin-3-vl)ureido)-4-methyl-l-phenyl-1 H-pyrazol-3-yloxv)propan-2-yl 2.2.2-trifluoro 

acetate: A solution of 1-(3-((S)-2-(tert-butyldimethylsilyloxy)propoxy)-4-methyl-1-phenyl-1H-

pyrazol-5-yl)-3-((3 S,4R)-4-(3,4-difluorophenyl)-1-(1-(4-methoxybenzyl)-lH-pyrazol-4-yl)pyrroli-

din-3-yl)urea (39 mg, 0.051 mmol) in TFA (2 mL) was heated in a pressure tube to 60 °C for 16 

hours. The reaction mixture was transferred to a round-bottomed flask, concentrated and 

azeotroped with toluene (2x10 mL) to afford the product as a tan solid (32 mg, 99%). MS (apci) 

m/z = 634.2 (M+H). 

[00854] Step C: Preparation of 1 -((3 S .4R)-4-(3.4-difluorophenyl)-1 -(1 H-pyrazol-4-

vl)pvrrolidin-3-vD-3-(3-((S)-2-hvdroxvpropoxv)-4-methvl-l-phenyl-lH-pvrazol-5-vl)urea: To a 
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solution of (S)-l-(5-(3-((3S,4R)-4-(3,4-difluorophenyl)-l-(lH-pyrazol-4-yl)pyrrolidin-3-yl)ureido)-

4-methyl-1-phenyl-1 H-pyrazol-3-yloxy)propan-2-yl 2,2,2-trifluoroacetate (32 mg, 0.051 mmol) in 

MeOH (1 mL) and THF (2 mL) was added 2M aqueous LiOH (0.5 mL, 1.0 mmol). The reaction 

was stirred at ambient temperature for 3 hours, diluted with H20 (20 mL), extracted 10:90 

MeOH/DCM (2 x 20 mL) and the combined organic phases were dried (MgS04), filtered and 

concentrated under reduced pressure. Purified by silica column chromatography eluting with 10% 

MeOH/DCM to afford the title compound as a white solid (19 mg, 72% yield). MS (apci) m/z = 

538.2 (M+H). 

Example 222 

o-

H O' OH 

1 -f('3S.4R)-4-('3.4-difluorophenyl)-1 -(1 H-pyrazol-4-vl)pyrrolidin-3-vl)-3-('3-('('R)-2.3-

dihydroxvpropoxy)-4-methyl-1 -phenyl-1 H-pvrazol-5 -vOurea 

[00855] Prepared according to the method described in Example 221 replacing (S)-phenyl 3-

(2-(tert-butyldimethylsilyloxy)propoxy)-4-methyl-1 -phenyl-1 H-pyrazol-5 -ylcarba-mate with (S)-

phenyl 3-((2,2-dimethyl-l,3-dioxolan-4-yl)methoxy)-4-methyl-1-phenyl-1 H-pyrazol-5-ylcarbamate 

(prepared as in Example 1, Step A starting with Intermediate P209) in Step A. MS (apci) m/z = 

554.2 (M+H). 

[00856] The compounds in the following table were prepared according to the method of 

Example 216, substituting the appropriate starting material in Steps A and B and substituting the 

appropriate pyrazole intermediate in Step D. 

Ex. # Structure Name MS (apci) m/z 

223 

H 
N-~, N JL ^ 

NH F n°1« 
Nca/ 

l-((3S,4R)-4-(3,5-difluoro-
phenyl)-1 -(1 H-pyrazol-4-
yl)pyrro lidin-3-yl)-3-(3,4-
dimethyl-1 -phenyl-1 H-pyrazol-
5-yl)urea 

478.2 (M+H) 
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Ex. # Structure Name MS (apci) m/z 

224 

LL 

V 
=3 

0
 

l-((3S,4R)-4-(3,4-
difluorophenyl)-1 -(1 H-pyrazol-
4-yl)pyrrolidin-3-yl)-3-(3,4-
dimethyl-1 -phenyl-1 H-pyrazol-
5-yl)urea 

478.2 (M+H) 

225 

H 

N JL ^ „ 

NH F 

Q°1H 
NssS 

^~0 
\ 

l-((3S,4R)-4-(3,4-
difluorophenyl)-1 -(1 H-pyrazol-
4-yl)pyrrolidin-3-yl)-3-(3-(3-
methoxypropyl)-4-methyl-1 -
phenyl-1 H-pyrazol-5 -yl)urea 

536.3 (M+H) 

226 

H 

Vl 
NH F 

1^ 1 H NH 

^~o 
\ 

l-((3S,4R)-4-(3,4-
difluorophenyl)-1 -(1 H-pyrazol-
4-yl)pyrrolidin-3-yl)-3-(3-(2-
methoxyethoxy)-4-methyl-1 -
phenyl-1 H-pyrazol-5 -yl)urea 

538.2 (M+H) 

227 

H 

\JL „ 
f^V^A_F 

NH F 

( H NH 

/f-OH 

l-((3S,4R)-4-(3,4-
difluorophenyl)-1 -(1 H-pyrazol-
4-yl)pyrrolidin-3-yl)-3-(3-(2-
hydroxy-2-methylpropoxy)-4-
methyl-1 -phenyl-1 H-pyrazol-5 -
yl)urea 

552.2 (M+H) 

228 
" O-O 

NH ^ °-c 
f » NH 

1 -(3 -ethoxy-4-methyl-1 -phenyl-
1 H-pyrazol-5 -yl)-3 -((3 S ,4R)-1 -
(1-methyl-1 H-pyrazol-5-yl)-4-
phenylpyrro lidin-3 -yl)urea 

486.3 (M+H) 
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Ex. # Structure Name MS (apci) m/z 

229 

Or Q'-0 
NH 

0;=< f ft NH 

1 -(3 -ethoxy-4-methyl-1 -phenyl-
lH-pyrazol-5-yl)-3-((3R,4S)-l-
(1-methyl-1 H-pyrazol-5-yl)-4-
phenylpyrro lidin-3 -yl)urea 

486.3 (M+H) 

230 

N-N — 

r-t 
NH F n°%H 

N«s/ 

l-((3S,4R)-4-(3,5-
difluorophenyl)-1 -(1 -methyl-1H-
pyrazol-5-yl)pyrro lidin-3-yl)-3-
(3 -ethoxy-4-methyl-1 -phenyl-
1 H-pyrazol-5 -yl)urea 

522.2 (M+H) N-N — 

r-t 
NH F n°%H 

N«s/ 

231 

N-N — 

<"V0 
NH F n°%H 

Nss/ 

l-((3R,4S)-4-(3,5-
difluorophenyl)-1 -(1 -methyl-1H-
pyrazol-5-yl)pyrro lidin-3-yl)-3-
(3 -ethoxy-4-methyl-1 -phenyl-
1 H-pyrazol-5 -yl)urea 

522.2 (M+H) N-N — 

<"V0 
NH F n°%H 

Nss/ 

232 NH n°% H 
^•Ve 

l-((3S,4R)-4-(3,4-
difluorophenyl)-1 -
phenylpyrrolidin-3-yl)-3-(3-
ethoxy-4-methyl-1 -phenyl-1H-
pyrazol-5 -yl)urea 

518.2 (M+H) 

NH n°% H 
^•Ve 

233 NH a°t 
Ni^y 

l-((3S,4R)-4-(3,4-
difluorophenyl)-1 -(2-
methoxyphenyl)pyrro lidin-3 -yl)-
3 -(3 -ethoxy-4-methyl-1 -phenyl-
1 H-pyrazol-5 -yl)urea 

548.3 (M+H) 
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Ex. # Structure Name MS (apci) m/z 

234 
9t>-0 

NH Q°1» 
N^/ 

1 -(3 -ethoxy-4-methyl-1 -phenyl-
1 H-pyrazol-5 -yl)-3 -((3 S ,4R)-1 -
(2-fluorophenyl)-4-
phenylpyrro lidin-3 -yl)urea 

500.2 (M+H) 

235 NH 

N^/ 

1 -(3 -ethoxy-4-methyl-1 -phenyl-
1 H-pyrazol-5 -yl)-3 -((3 S ,4R)-1 -
(4-fluorophenyl)-4-
phenylpyrro lidin-3 -yl)urea 

500.2 (M+H) 

236 
*^>-o 

NH °=< 
f ft NH 

1 -(3 -ethoxy-4-methyl-1 -phenyl-
1 H-pyrazol-5 -yl)-3 -((3 S ,4R)-1 -
(2-methylphenyl)-4-
phenylpyrro lidin-3 -yl)urea 

496.3 (M+H) 

237 
?o-o 

NH 

Q°1 H 
Nc=y 

1 -(3 -ethoxy-4-methyl-1 -phenyl-
1 H-pyrazol-5 -yl)-3 -((3 S ,4R)-1 -
(2-methoxyphenyl)-4-
phenylpyrro lidin-3 -yl)urea 

512.3 (M+H) 

238 
?NCHJ 

NH Q°t 
N^a/ 

1 -(3 -ethoxy-4-methyl-1 -phenyl-
1 H-pyrazol-5 -yl)-3 -((3 S ,4R)-1 -
(2-chlorophenyl)-4-
phenylpyrro lidin-3 -yl)urea 

516.3 (M+H) 
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Ex. # Structure Name MS (apci) m/z 

239 
,5Vo 

NH 

1 -(3 -ethoxy-4-methyl-1 -phenyl-
1 H-pyrazol-5 -yl)-3 -((3 S ,4R)-4-
phenyl-l-(2-
(trifluoromethoxy)phenyl)pyrroli 
din-3-yl)urea 

566.2 (M+H) 

240 
9p-o 

NH 

Q°1,H 
Nc^/ 

l-((3S,4R)-l-(2,6-
difluorophenyl)-4-
phenylpyrrolidin-3-yl)-3-(3-
ethoxy-4-methyl-1 -phenyl-1H-
pyrazol-5 -yl)urea 

566.2 (M+H) 

241 

--o 

NCHJ 
NH 

N%7 

1 -(3 -ethoxy-4-methyl-1 -phenyl-
1 H-pyrazol-5 -yl)-3 -((3 S ,4R)-1 -
(2-methoxypyridin-4-yl)-4-
phenylpyrro lidin-3 -yl)urea 

487.2 (M+H) 

242 

a ^Q-O 
NH Cl°^ 

Nss/ 

1 -(3 -ethoxy-4-methyl-1 -phenyl-
1 H-pyrazol-5 -yl)-3 -((3 S ,4R)-1 -
(2-methoxypyridin-3 -yl)-4-
phenylpyrro lidin-3 -yl)urea 

513.3 (M+H) 

243 

5\>o 
NH 

0=^ f ft NH 

1 -(3 -ethoxy-4-methyl-1 -phenyl-
1 H-pyrazol-5 -yl)-3 -((3 S ,4R)-1 -
(2-ethoxypyridin-3 -yl)-4-
phenylpyrro lidin-3 -yl)urea 

527.2 (M+H) 
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Ex. # Structure Name MS (apci) m/z 

244 

CX rxyo 
NH °=< 

CI T N-\ 
i v— NsV 

N'N\ 

1 -(1V4-dimethyl-1 -phenyl-
1H, l'H- [3,4'-bipyrazol]-5 -yl)-3 -
((3 S ,4R)-1 -(2-methoxypyridin-
3 -yl)-4-phenylpyrrolidin-3 -
yl)urea 

513.2 (M+H) 

245 

cx JX^O 
NH 

OUNH 
NA 
Nss/ 

o 

l-((3S,4R)-l-(2-
methoxypyridin-3 -yl)-4-
phenylpyrrolidin-3-yl)-3-(4-
methy 1-1,3 -diphenyl-1H-
pyrazol-5 -yl)urea 

545.3 (M+H) 

246 

cx rxyo 
NH 

Cx j" 
N-\ „ i v—Br Nss/ 

N'N\ 

1 -(4-bromo-1 '-methyl-1 -phenyl-
1H, l'H- [3,4'-bipyrazol]-5 -yl)-3 -
((3 S ,4R)-1 -(2-methoxypyridin-
3 -yl)-4-phenylpyrrolidin-3 -
yl)urea 

613.2 (M+H) 

247 

CX xx^o 
NH 

r^\ ^ CI ^NH 
N"\ r, 

o 

1 -(4-bromo-1,3-diphenyl-1H-
pyrazol-5 -yl)-3 -((3 S ,4R)-1 -(2-
methoxypyridin-3 -yl)-4-
phenylpyrro lidin-3 -yl)urea 

611.2 (M+H) 
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Example 248 

r)hcnyl-2A5.6-tctrahvdrocyclor>cntarclr>yrazol-3-yl)urca 

[00857] Step A: Preparation of tert-butyl (Y3S.4R)-1 -(Y1.2.3-thiadiazol-4-yl)mcthyl)-4-(3 A 

difluorophenvnpyrrolidin-3-vncarbamate. Tert-butyl (3S,4R)-4-(3,4-difluorophenyl)pyrrolidin-3-

ylcarbamate (150 mg, 0.503 mmol), l,2,3-thiadiazole-4-carbaldehyde (68.9 mg, 0.603 mmol) and 

DIEA (186 uL, 1.01 mmol) were combined in 1 mL of DCM and stirred at ambient temperature for 

30 minutes. Sodium triacetoxyborohydride (213 mg, 1.01 mmol) was added and the reaction was 

stirred at ambient temperature overnight and concentrated. The crude material was purified by 

reverse-phase column chromatography, eluting with 0-50% acetonitrile/water to afford the product 

(168 mg, 0.424 mmol, 84.3% yield). MS (apci) m/z = 397.1 (M+H). 

[00858] Step B: Preparation of (3S.4R)-1 -(Y1,2,3-thiadiazol-4-yl )methyl )-4-(3,4-

difluorophenvOpyrrolidin-3-amine dihydrochloride. tert-butyl (3S,4R)-l-((l,2,3-thiadiazol-4-

yl)methyl)-4-(3,4-difluorophenyl)pyrro lidin-3-ylcarbamate (150 mg, 0.378 mmol) and 5N HCI in 

IPA (378 ul, 1.89 mmol) were combined in 1 mL of IP A and left to stand at ambient temperature 

overnight. The reaction was concentrated to afford the product (140 mg, 0.379 mmol, 100% yield). 

MS (apci) m/z = 297.0 (M+H). 

[00859] Step C: Preparation of 1 -(Y3S.4R)-1 -(Y1.2.3-thiadiazol-4-vl)mcthyl)-4-('3.4-

difluorophenvOpvrrolidin-3-vO-3-(2-phenvl-2A5.,6-tetrahvdrocvclopentarc1pvrazol-3-vOurea. 

(3S,4R)-l-((l,2,3-thiadiazol-4-yl)methyl)-4-(3,4-difluorophenyl)pyrrolidin-3-amine 

dihydrochloride (20 mg, 0.054 mmol), phenyl 2-phenyl-2,4,5,6-tetrahydro-cyclopenta[c]pyrazol-3-

ylcarbamate (16 mg, 0.049 mmol, prepared as described for Example 38, step E) and DIEA (26 pi, 

0.15 mmol) were combined in 0.2 mL of DMF and stirred at ambient temperature for 1 hour. The 

reaction was loaded onto a samplet and purified by reverse-phase column chromatography, eluting 

with 0-80%) acetonitrile/water, to afford the title compound (24 mg, 0.046 mmol, 93% yield). MS 

(apci) m/z = 522.2 (M+H). 
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Example 249 

1-((3S.4R)-!-((!. 2.3-thiadiazol-4-vOmethvlV4-(3.4-difluorophenvP)pyrrolidin-3-vP)-3-(3-

ethoxy-4-methyl-1 -phenyl-1 H-pyrazol-5 -vOurea 

[00860] Prepared by the method as described in Example 216, Step C using phenyl 3-ethoxy-

4-methyl-l-phenyl-1 H-pyrazol-5-ylcarbamate (which was prepared according to the method of 

Example 1, Step A, starting with Intermediate P135) instead of phenyl 2-phenyl-2,4,5,6-

tetrahydrocyclopenta[c]pyrazol-3-ylcarbamate. The material was purified by reverse-phase column 

chromatography using 0-80% acetonitrile/H20 as the eluent to provide the title compound (23 mg, 

0.043 mmol, 87% yield). MS (apci) m/z = 540.2 (M+H). 

Example 250 

1-((3S.4R)-1-("(!. 2.3-thiadiazol-4-vOmethvO-4-(3,,4-difluorophenvOpvrrolidin-3-vO-3-(3-

(cyanomcthoxv)-4-mcthyl-1 -phenyl-1 H-pvrazol-5 -vOurea 

[00861] Prepared by the method as described in Example 216, Step C, using phenyl 3-

(cyanomethoxy)-4-methyl-l-phenyl-1 H-pyrazol-5-ylcarbamate instead of phenyl 2-phenyl-2,4,5,6-

tetrahydrocyclopenta[c]pyrazol-3-ylcarbamate. The material was purified by reverse-phase column 

chromatography using 0-80% acetonitrile/H20 as the eluent to provide the title compound (3.4 mg, 

0.0062 mmol, 50% yield). MS (apci) m/z = 551.2 (M+H). 

Example 251 

239 



WO 2012/158413 PCT/US2012/037003 

1 -(Y3S.4R)-! -(Tl ,2,3-thiadiazol-4-vl)mcthyl)-4-('3.4-difluorophcnvl)pvrrolidin-3-vl)-3-(' 1 '.4-

dimethyl-1 -phenyl-1H, 1 'H-3.4'-bipyrazol-5 -vOurea 

[00862] Prepared by the method as described in Example 216, Step C, using phenyl l',4-

dimethyl-1-phenyl-lH,rH-3,4'-bipyrazol-5-ylcarbamate (9.2 mg, 0.025 mmol) instead of phenyl 2-

phenyl-2,4,5,6-tetrahydrocyclopenta[c]pyrazol-3-ylcarbamate. The material was purified by 

reverse-phase column chromatography using 0-70% acetonitrile/fLO as the eluent to provide the 

title compound (4.2 mg, 0.0073 mmol, 30% yield). MS (apci) m/z = 576.2 (M+H). 

Example 252 

1 -(Y3S.4R)-! -(Tl .2.3-th iadiazol-4-vl)mcthyl)-4-('3.4-difluorophenyl )pyrrolidi n-3-yl)-3-('4-

methyl-3 -(1 -methyl-1 H-imidazol-4-vO-1 -phenyl-1 H-pvrazol-5 -vOurea 

[00863] Prepared by the method as described in Example 216, Step C, using l-methyl-4-(4-

methyl-5 -(phenoxycarbonylamino)-1 -phenyl-1 H-pyrazol-3 -yl)-3 -(phenoxycarbonyl)-1 H-imidazol-

3-ium chloride instead of phenyl 2-phenyl-2,4,5,6-tetrahydrocyclopenta[c]pyrazol-3-ylcarbamate 

and adding an extra equivalent of (3S,4R)-l-((l,2,3-thiadiazol-4-yl)methyl)-4-(3,4-

difluorophenyl)pyrrolidin-3-amine dihydrochloride. The material was purified by reverse-phase 

column chromatography using 0-80% acetonitrile/H20 as the eluent to provide the title compound 

(6.2 mg, 0.011 mmol, 42% yield). MS (apci) m/z = 576.2 (M+H). 

Example 253 

l-((3S.4R)-4-(3.4-difluoroDhenvO-l-((l-methvl-lH-1.2.3-triazol-4-vQmethvODvrrolidin-3-vO-3-(2-

r)hcnyl-2A5.6-tctrahvdrocyclor>cntarc1r>yrazol-3-yl)urca 

[00864] Prepared by the method as described in Example 216, using l-methyl-lH-1,2,3-

triazole-4-carbaldehyde instead of l,2,3-thiadiazole-4-carbaldehyde in Step A. The final product 

was purified by reverse-phase column chromatography using 0-80% acetonitrile/H20 as the eluent 
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to provide the title compound (17 mg, 0.033 mmol, 76% yield for 3 steps). MS (apci) m/z = 519.2 

(M+H). 

Example 254 

1 -(Y3S.4R )-4-(3,4-difluorophenyl)-1 -(1,3-dimcthoxvpropan-2-yl )pyrrolidin-3-yl )-3-(3-ethoxy-4-

methyl-1 -phenyl-1 H-pyrazol-5 -vOurea 

[00865] Prepared by the method as described in Example 249, using l,3-dimethoxypropan-2-

one instead of l,2,3-thiadiazole-4-carbaldehyde in Step A. The final product was purified by 

reverse-phase column chromatography using 5-80% acetonitrile/H20 as the eluent to provide the 

title compound (17.3 mg, 0.0318 mmol, 57.4% yield for 3 steps). MS (apci) m/z = 544.3 (M+H). 

Example 255 
—o 

l-((3S.4R)-4-(3.4-difluorophenv0-l-(l-methoxvpropan-2-v0pvrrolidin-3-v0-3-(3-ethoxy-4-

methyl-1 -phenyl-1H-pyrazol-5 -vOurea 

[00866] Prepared by the method as described in Example 249, using l-methoxypropan-2-one 

instead of l,2,3-thiadiazole-4-carbaldehyde in Step A. The final product was purified by reverse-

phase column chromatography using 0-80% acetonitrile/H20 as the eluent to provide the title 

compound (8.2 mg, 0.016 mmol, 70.1% yield for 3 steps). MS (apci) m/z = 514.3 (M+H). 

Example 256 
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l-((£raftsy4-(4-fluorophenvlVl-(2-(methvlamino)ethv0pvrrolidin-3-v0-3-(2-phenvl-2A5.,6-

tetrahydrocvclopentarclpyrazol-3 -vOurea 

[00867] l-((3S,4R)-4-(4-fluorophenyl)pyrrolidin-3-yl)-3-(2-phenyl-2,4,5,6-tetrahydro-

cyclopenta[c]pyrazol-3-yl)urea hydrochloride (11 mg, 0.0249 mmol, prepared as for Example 210), 

2-iodo-N-methyl-N-tritylethanamine (19.1 mg, 0.0448 mmol) and DIEA (9.65 mg, 0.0747 mmol) 

were combined in 0.2 mL od DMF and stirred at ambient temperature overnight. HCI (7N in IP A, 

35.6 uL, 0.249 mmol) was added and the reaction was stirred at ambient temperature for 4 hours. 

IN NaOH (2 mL) was added and the reaction was extracted with several portions of DCM in a 

phase separator frit. The combined organic extracts were concentrated and purified by reverse-

phase column chromatography using 0-60% acetonitrile/H20 as the eluent to provide the title 

compound (2.2 mg, 0.00476 mmol, 19.1% yield). MS (apci) m/z = 463.3 (M+H). 

Example 257 

6 
1 -((trans)-1 -((1 H-imidazol-2-vQmcthv0-4-r)hcnvlr)vrrolidin-3-y0-3-(2-r)hcnvl-2A5.6-

tetrahydrocvclopentarclpyrazol-3 -vOurea 

[00868] l-(2-phenyl-2,4,5,6-tetrahydrocyclopenta[c]pyrazol-3-yl)-3-((trans)-4-phenyl-

pyrrolidin-3-yl)urea (15 mg, 0.039 mmol, prepared as described in Example 182, Step B), 2-

(chloromethyl)-lH-imidazole hydrochloride (5.9 mg, 0.039 mmol) and DIEA (14 uL, 0.077 mmol) 

were combined in 0.2 mL of DMF and stirred at ambient temperature for 30 minutes. The reaction 

was loaded onto a samplet and purified by reverse-phase column chromatography using 0-70% 

acetonitrile/H20 as the eluent to provide the title compound (7.9 mg, 0.017 mmol, 44% yield). MS 

(apci) m/z = 468.2 (M+H). 

Example 258 

6 
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methyl 3-methoxv-2-((?ra/?5)-3-phenvl-4-(3-(2-phenyl-2.4.5.6-tetrahvdrocvclopentarc1pvrazol-3-

yl)urcido)pyrrolidin-1 -yQpropanoate 

[00869] 1 -(2-phcnyl-2,4,5,6-tctrahydrocyclopcnta[c]pyrazol-3-yl)-3-((/ra/iv)-4-phcnyl-

pyrrolidin-3-yl)urea (30 mg, 0.077 mmol, prepared as described in Example 182, Step B), methyl 

2-bromo-3-methoxypropanoate (15 mg, 0.077 mmol) and DIEA (29 uL, 0.15 mmol) were 

combined in 0.2 mL of DCM and stirred at ambient temperature for 3 days. The reaction was 

loaded onto a samplet and purified by reverse-phase column chromatography using 5-80% 

acetonitrile/H20 as the eluent to provide the title compound (24 mg, 0.048 mmol, 62% yield) as a 

mixture of diastereomers. MS (apci) m/z = 504.3 (M+H). 

Example 259 
—o 

1 -((3 S.4R)-4-(3.4-difluorophcnyl)-1 -(1 -mcthoxvpropan-2-vl)pvrrolidin-3-yl)-3-(3-cthoxy-4-

methyl-1 -phenyl-1 H-pvrazol-5 -vOurea 

[00870] Prepared by the method as described in Example 194, substituting methyl 2-bromo-

3-methoxypropanoate for 2,2,2-trifluoroethyl trifluoromethanesulfonate and stirring for 3 days 

instead of 1 hour in Step A. The final product was purified by reverse-phase column 

chromatography using 5-80% acetonitrile/H20 as the eluent to provide the title compound (260 mg, 

0.482 mmol, 83.5% yield for 3 steps) as a mixture of diastereomers. MS (apci) m/z = 540.3 (M+H). 

Example 260 
—o 

1 -(T3S.4R )-4-('3.4-difluoror)hcnvl)-!-(! -hvdroxv-3-mcthoxvr>ror>an-2-yl )r>yrrolidin-3-yl )-3-(2-

r)hcnvl-2A5.6-tctrahydrocyclor>cntarc1r>yrazol-3-yl)urca 

[00871] Methyl 2-((3R,4S)-3-(3,4-difluorophenyl)-4-(3-(2-phenyl-2,4,5,6-tetrahydro-cyclo-

penta[c]pyrazol-3-yl)ureido)pyrrolidin-l-yl)-3-methoxypropanoate (200 mg, 0.371 mmol, prepared 
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as described in Example 259) was dissolved in 5 mL of THF and the solution was cooled to 0 °C. 

LiAlH4 (28.1 mg, 0.741 mmol) was added and the reaction was allowed to warm to ambient 

temperature over 2 hours. Sodium sulfate decahydrate (1194 mg, 3.71 mmol) was added and the 

reaction was stirred at ambient temperature for 2 hours, filtered and concentrated. The crude 

product was purified by reverse-phase column chromatography using 0-70% acetonitrile/H20 as the 

eluent to provide the title compound (20 mg, 0.0391 mmol, 10.5% yield) as a mixture of 

diastereomers. MS (apci) m/z = 512.3 (M+H). 

Example 261 

N~"N 

* V-\ - w PV-F 
I VNH " r 

1 -((3 S.4R)-4-(3.4-difluorophenvn-l -(3-hydroxy- l-methoxv-3-methylbutan-2-v0pvrro lidin-3-vO-3-

(2-phenvl-2.4.5.6-tetrahvdrocvclopentarclpyrazol-3-vr)urea 

[00872] Methyl 2-((3R,4S)-3-(3,4-difluorophenyl)-4-(3-(2-phenyl-2,4,5,6-tetrahydro-

cyclopenta[c]pyrazol-3-yl)ureido)pyrrolidin-l-yl)-3-methoxypropanoate (20 mg, 0.037 mmol, 

prepared as described in Example 12) was dissolved in 1 mL of THF and cooled to 0 °C. 

Methylmagnesium bromide (2M in THF, 93 uL, 0.19 mmol) was added and the reaction was 

allowed to warm to ambient temperature overnight. H20 (2 mL) was added and the reaction was 

extracted with DCM (2x5mL) in a phase separator frit. The combined organic extracts were 

concentrated and purified by reverse-phase column chromatography using 0-70% acetonitrile/H20 

as the eluent to provide the title compound (7.9 mg, 0.015 mmol, 39% yield) as a mixture of 

diastereomers. MS (apci) m/z = 539.6 (M+H). 

Example 262 
—o 

2-((3R.4S)-3-(3.4-difluorophenvn-4-(3-(2-phenvl-2.4.5.6-tetrahvdrocvclopentarc1pyrazol-3-

yl)urcido)r>yrrolidin-l -yl)-3-mcthoxvr>ror>anoic acid hydrochloride 
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[00873] Methyl 2-((3R,4S)-3-(3,4-difluorophenyl)-4-(3-(2-phenyl-2,4,5,6-tetrahydro-

cyclopenta[c]pyrazol-3-yl)ureido)pyrrolidin-l-yl)-3-methoxypropanoate (300 mg, 0.556 mmol, 

prepared as described in Example 259) and NaOH (IN aqueous, 834 uL, 0.834 mmol) were 

combined in 1 mL of MeOH and stirred at ambient temperature overnight. The reaction was loaded 

onto a samp let and purified by reverse-phase column chromatography using 0-50% 

acetonitrile/O.OlM aqueous HCI as the eluent to provide the title compound (298 mg, 0.530 mmol, 

95.4% yield) as a mixture of diastereomers. MS (apci) m/z = 526.2 (M+H). 

Example 263 

1 -(Y3S.4R )-4-(3,4-difluorophenyl)-1 -(1 -hydroxv-3-mcthoxvpropan-2-yl )pyrrolidin-3-yl )-3-(3-

ethoxy-4-methyl-1 -phenyl-1 H-pvrazol-5 -vOurea 

[00874] Step A: Preparation of tert-butyl (3S.4R )-4-(3.4-difluoror)hcnvl)-!-(! -hydroxy-3-

methoxvpropan-2-v0pyrrolidin-3-vlcarbamate. Methyl 2-((3S,4R)-3-(tert-butoxycarbonylamino)-4-

(3,4-difluorophenyl)pyrrolidin-l-yl)-3-methoxypropanoate (220 mg, 0.531 mmol, prepared as 

described in Example 259, Step A),was dissolved in 5 mL of THF and NaBH4 (100 mg, 2.65 

mmol) was added in small portions. The reaction was stirred at ambient temperature for 1 hour, at 

40 °C for 3 h and then at 50 °C overnight. The reaction was filtered, concentrated, and purified by 

reverse-phase column chromatography, eluting with 0-70% acetonitrile/water to afford the title 

compound (154 mg, 0.399 mmol, 15.1% yield). MS (apci) m/z = 387.2 (M+H). 

[00875] Step B: Preparation of 2-(Y3S.4R)-3-amino-4-('3.4-difluoror>hcnvl)r>yrrolidin-1 -yl)-3-

methoxypropan-1 -ol dihydrochloride. Tert-butyl (3S,4R)-4-(3,4-difluorophenyl)-l-(l-hydroxy-3-

methoxypropan-2-yl)pyrrolidin-3-ylcarbamate (120 mg, 0.311 mmol) and HCI (5N in IP A, 186 ul, 

0.932 mmol) were combined in 5 mL of DCM and stirred at ambient temperature for 6 h. The 

reaction was concentrated to afford the title compound (87 mg, 0.304 mmol, 91.9% yield). 

[00876] Step C: Preparation of 1 -((3S.4R)-4-(3.4-difluoror)hcnvl)-!-(! -hydroxy-3-

methoxvpropan-2-vOpyrrolidin-3 -vO-3 -(3 -ethoxy-4-methyl-1 -phenyl-1 H-pvrazol-5 -vOurea. 2-

((3 S ,4R)-3 -amino-4-(3,4-difluorophenyl)pyrrolidin-1 -yl)-3 -methoxypropan-1 -ol dihydro-chloride 

(13.0 mg, 0.0362 mmol), phenyl 3-ethoxy-4-methyl-l-phenyl-1 H-pyrazol-5-ylcarbamate (prepared 

according to the method of Example 1, Step A starting with Intermediate P135; 10.2 mg, 0.0302 
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mmol) and DIEA (11.7 mg, 0.0905 mmol) were combined in 0.2 mL of DMF and stirred at ambient 

temperature for 1 hour. The reaction was loaded onto a samplet and purified by reverse-phase 

column chromatography, eluting with 0-60% acetonitrile/water, to afford the title compound (10.9 

mg, 0.0206 mmol, 68.3% yield) MS (apci) m/z = 530.2 (M+H). 

Example 264 
—O /—OH 

1 -(4-chloro-1 '-methyl-1 -phenyl-1H. 1 'H-3.4'-bipyrazol-5-yl )-3-((3 S ,4R)-4-(3.4-difluorophenyl)-1 -

(1 -hydroxy-3 -methoxypropan-2-vDpyrrolidin-3 -vOurea 

[00877] Prepared by the method as described in Example 263, using phenyl 4-chloro-1'-

methyl-1-phenyl-lH,l'H-3,4'-bipyrazol-5-ylcarbamate instead of phenyl 3-ethoxy-4-methyl-l-

phenyl-lH-pyrazol-5-ylcarbamate. The material was purified by reverse-phase column 

chromatography using 0-80% acetonitrile/H20 as the eluent to provide the title compound (17.2 

mg, 0.0293 mmol, 63.3% yield). MS (apci) m/z = 586.2 (M+H). 

Example 265 
^CF3 

. p, 
vUr"B D 
6 

1-((3 S.4R)-4-(3.4-difluoroDhenvO-l-(2-methoxyethvODvrro lidin-3-vO-3-(3-methoxy-1-

phenvl-4-(trifluoromethvQ-1 H-pyrazol-5 -vOurea 

[00878] Step A: Separation of racemic (/nmv)-4-phcnvl-1 -(2,2,2-trifluorocthyl (pyrrolidine-

amine hydrochloride. (trans)-4-phenyl-l-(2,2,2-trifluoroethyl)pyrrolidin-3-amine hydrochloride 

(3.80 g, 11.0 mmol, prepared according to the procedure described for Example 194, Step B) was 

separated by supercritical fluid chromatography (SFC) using a 20 mm x 250 mm Chiral Tech 

Chiralcell OD-H column, Part # 14345. The eluent was 9:1 supercritical C02:Me0H with 0.1% 

NH4OH as a modifier. Peak 1 was isolated to provide (3R,4S)-4-phenyl-l-(2,2,2-

trifluoroethyl)pyrrolidin-3-amine (1.07 g, 3.81 mmol, 34.6% yield, 98%ee). MS (apci) m/z = 245.1 
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(M+H). 

[00879] Step B: Preparation of 1 -(3.4-dimethyl-1 -phenyl-1 H-pvrazol-5 -vO-3 -((3R.4SV4-

phenyl-1 -(2.2.2-trifluorocthyl)r)vrrolidin-3-yl)urca. (3R,4S)-4-phenyl-1 -(2,2,2-trifluoro-ethyl)pyro-

lidin-3-amine (15.0 mg, 0.0614 mmol), phenyl 3,4-dimethyl-1-phenyl-1 H-pyrazol-5-ylcarbamate 

(17.2 mg, 0.0558 mmol) and DIEA (21.6 mg, 0.167 mmol) were combined in 0.2 mL of DMF and 

stirred at ambient temperature for 1 hour. The reaction was loaded onto a samplet and purified by 

reverse-phase column chromatography, eluting with 0-80% acetonitrile/water, to afford the title 

compound (7.2 mg, 0.0157 mmol, 28.2% yield)). (MS (apci) m/z = 458.2 (M+H). 

Example 266 
.CF3 f 

ft "Vpr1 "O 
6 

1 -(3-(2-fluoroethoxv)-4-methyl-1 -phenyl-1 H-pvrazol-5-vO-3-( (3R.4S)-4-phenyl-1 -(2.2.2-

trifluoroethvOpyrrolidin-3-vOurea 

[00880] Prepared by the method as described in Example 1, Step B, using phenyl 3-(2-

fluoroethoxy)-4-methyl-l-phenyl-1 H-pyrazol-5-ylcarbamate instead of phenyl 3,4-dimethyl-1-

phenyl-lH-pyrazol-5-ylcarbamate. The material was purified by reverse-phase column 

chromatography using 0-80% acetonitrile/H20 as the eluent to provide the title compound (2.2 mg, 

0.0044 mmol, 26% yield). MS (apci) m/z = 506.2 (M+H). 

Example 267 
.CF3 

) i ° A *rUr*r n .. y—NH 
N ^ 

1 -(3 -ethoxy-4-methyl-1 -phenyl-1 H-pvrazol-5-yl)-3-((3R.4S)-4-r>henyl-1 -(2.2.2-

trifluoroethvOpyrrolidin-3-vOurea 

[00881] Prepared by the method as described in Example 1, Step B, using phenyl 3-ethoxy-

4-methyl-l-phenyl-1 H-pyrazol-5-ylcarbamate (which was prepared according to the method of 

Example 1, Step A, starting with Intermediate P135) instead of phenyl 3,4-dimethyl-1-phenyl-1H-
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pyrazol-5-ylcarbamate. The material was purified by reverse-phase column chromatography using 

0-80% acetonitrile/H20 as the eluent to provide the title compound (7.1 mg, 0.0146 mmol, 42.7% 

yield). MS (apci) m/z = 488.2 (M+H). 

Example 268 
F3C-V 

l-(3-(cvanomethoxv)-4-methvl-l-phenvl-lH-pvrazol-5-vO-3-((3R.4Sy4-phenvl-l-(2.2.2-

trifluoroethvOpyrrolidin-3-vOurea 

[00882] Prepared by the method as described in Example 1, Step B, using phenyl 3-

(cyanomethoxy)-4-methyl-l-phenyl-1 H-pyrazol-5-ylcarbamate instead of phenyl 3,4-dimethyl-1-

phenyl-lH-pyrazol-5-ylcarbamate. The material was purified by reverse-phase column 

chromatography using 0-80% acetonitrile/H20 as the eluent to provide the title compound (11.4 

mg, 0.0229 mmol, 67.0%> yield). MS (apci) m/z = 499.2 (M+H). 

Example 269 
,CF3 

o <N' 

r 
. £ lNH "O 

1 -(1 '.4-dimethyl-1 -phenyl-1H. 1 'H-3.4'-bipvrazol-5-vr)-3-((3R.4S)-4-phenyl-1 -(2.2.2-

trifluoroethvOpyrrolidin-3-vOurea 

[00883] Prepared by the method as described in Example 1, Step B, using phenyl l',4-

dimethyl-1-phenyl-lH,l'H-3,4'-bipyrazol-5-ylcarbamate instead of phenyl 3,4-dimethyl-1-phenyl-

lH-pyrazol-5-ylcarbamate. The material was purified by reverse-phase column chromatography 

using 0-70%o acetonitrile/H20 as the eluent to provide the title compound (6.1 mg, 0.012 mmol, 

68%o yield). MS (apci) m/z = 524.2 (M+H). 
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Example 270 
,CF, 

1 -(4-chloro-r-methyl-l-Dhenvl-lH.rH-3.4,-biDvrazol-5-vn-3-((3R.4SV4-Dhenyl-l-(2.2.2-

trifluoroethvnpyrrolidin-3-vnurea 

[00884] Prepared by the method as described in Example 1, Step B, using phenyl 4-chloro-

l'-methyl-1-phenyl-lH,rH-3,4'-bipyrazol-5-ylcarbamate instead of phenyl 3,4-dimethyl-1-phenyl-

lH-pyrazol-5-ylcarbamate. The material was purified by reverse-phase column chromatography 

using 0-70% acetonitrile/H20 as the eluent to provide the title compound (11.3 mg, 0.0208 mmol, 

60.9%o yield). MS (apci) m/z = 488.2 (M+H). 

Example 271 
.CF3 °^r f 

N-N 

l-(3-(((S)-2.2-dimethvl-1.3-dioxolan-4-vOmethoxv)-4-methvl-l-phenvl-lH-pvrazol-5-vO-

3-((3R.4S)-4-phenyl-1 -(2.2.2-trifluoroethv0pyrrolidin-3-v0urea 

[00885] Prepared by the method as described in Example 1, Step B, using (S)-phenyl 3-((2,2-

dimethyl-1,3 -dioxolan-4-yl)methoxy)-4-methyl-1 -phenyl-1 H-pyrazol-5 -ylcarbamate instead of 

phenyl 3,4-dimethyl-l-phenyl-lH-pyrazol-5-ylcarbamate. The material was purified by reverse-

phase column chromatography using 0-80% acetonitrile/H20 as the eluent to provide the title 

compound (5.6 mg, 0.00976 mmol, 28.6% yield). MS (apci) m/z = 574.3 (M+H). 

Example 272 
^CF3 

JDH 

O. 

OH ( 

' 31 o A vUNH D 
O 

249 



WO 2012/158413 PCT/US2012/037003 

1 -(3-((R)-2.3-dihydroxvpropoxv)-4-methyl-1 -phenyl-1 H-pyrazol-5-yl)-3-((3R.4S)-4-phcnyl-1 -

(2.2.2-trifluoroethv0pvrrolidin-3-v0urea 

[00886] l-(3-(((S)-2,2-dimethyl-l,3-dioxolan-4-yl)methoxy)-4-methyl-l-phenyl-lH-pyrazol-

5-yl)-3-((3R,4S)-4-phenyl-l-(2,2,2-trifluoroethyl)pyrrolidin-3-yl)urea (4.4 mg, 0.0077 mmol, 

prepared as described in Example 7) and HCI (7N in IP A, 3.3 uL, 0.023 mmol) were combined in 

0.2 mL of IPA and stirred at ambient temperature for 1 hour. The reaction was concentrated and 

DIEA (1.3 uL, 0.0077 mmol) was added. The crude material was purified by reverse-phase 

column chromatography using 0-60% acetonitrile/H20 as the eluent to provide the title compound 

(3.7 mg, 0.0069 mmol, 90% yield). MS (apci) m/z = 534.2 (M+H). 

Example 273 
^CF3 

6 
(R.S) 1 -((2a.3 B.4a)-2-mcthvl-4-r>hcnyl-1 -(2,2,2-trifluorocthvl)r>yrrolidin-3-yl)-3-(2-r>hcnyl-

2A5.6-tctrahydrocyclor>cntarc1r>yrazol-3-yl)urca 

[00887] Step A: Preparation of N-benzvl-l-(trimethylsilvOethanamine. (1-

chloroethyl)trimethylsilane (6.3 g, 46.1 mmol) and benzylamine (14.8 g, 138 mmol) were 

combined in a pressure vessel and heated at 180 °C overnight. The reaction was taken up in 

EtOAc (200 mL), washed with IN NaOH (100 mL), dried (MgS04) and concentrated. The crude 

product was purified by silica gel column chromatography, eluting with 10% MeOH/CH2Cl2 to 

afford the title compound (8.10 g, 39.1 mmol, 84.7% yield). (MS (apci) m/z = 208.1 (M+H). 

[00888] Step B: Preparation of N-bcnzyl-N-(mcthoxvmcthyl)-1 -(trimethylsilyl) 

ethanamine. A mixture of formaldehyde (37% aqueous solution, 3.45 mL, 46.3 mmol) and 

methanol (1.88 mL, 46.3 mmol) at 0 °C was treated with N-benzyl-l-(trimethylsilyl)ethanamine 

(8.00 g, 38.6 mmol) in small portions over 10 minutes. Additional MeOH (2 mL) was used to rinse 

in residual amine. The mixture was stirred at 0 °C for 3 hours, K2C03 (8.00 g, 57.9 mmol) was 

added and the mixture was allowed to warm to ambient temperature overnight. The mixture was 

decanted into a new flask with the aid of a small amount of Et20 and additional K2C03 (50 g) was 

added. The mixture was stirred for 30 minutes and filtered, washed with a small amount of Et20 

and carefully concentrated to afford the title compound (9.60 g, 38.2 mmol, 99.0% yield) as a pale 

yellow liquid. (MS (apci) m/z = 208.1 (M+2H-CH2OCH3). 

250 



WO 2012/158413 PCT/US2012/037003 

[00889] Step C: Preparation of (R.SKla,3B.4a)-1 -bcnzvl-2-mcthvl-3-nitro-4-r>hcnylpyrroli­

dine and (R.S)(3B.4a.5a)-l -benzvl-2-mcthvl-4-nitro-3-nhcnyl pyrrolidine. A solution of (E)-(2-

nitrovinyl)benzene (0.500 g, 3.35 mmol) and TFA (0.0258 mL, 0.335 mmol) in 10 mL of CH2CI2 

was cooled to 0 °C and N-benzyl-N-(methoxymethyl)-l-(trimethylsilyl)ethanamine (1.01 g, 4.02 

mmol) added dropwise. The reaction was stirred at 0 °C for 2 hours and then allowed to warm to 

ambient temperature overnight. The reaction was concentrated, loaded onto a samplet using MeOH 

(2 mL) and DIEA (0.584 mL, 3.35 mmol), and purified by reverse-phase column chromatography, 

eluting with 0.1% ammonium acetate buffered 5-95% acetonitrile/water, to afford the title 

compounds (287 mg, 0.925 mmol, 56.5% yield) as a 5:3 mixture. (MS (apci) m/z = 297.1 (M+H). 

[00890] Step D: Preparation of (R.S)-1 -((2a.3(3.4a)-1 -benzyl-2-methvl-4-phenvl-pyrrolidin-

3-vD-3-(2-phenvl-2.4.5.6-tetrahvdrocvclopentarc1pyrazol-3-vDurea and (R.S)-l-((3(3.4a.5a)-l-

benzvl-5-methvl-4-phenvlpvrrolidin-3-vD-3-(2-phenvl-2.4.5.6-tetrahvdro 

cvclopentarclpvrazol-3-vDurea. ((2a,3|3,4a)-l-benzyl-2-methyl-3-nitro-4-phenylpyrrolidine and 

(3|3,4a,5a)-l-benzyl-2-methyl-4-nitro-3-phenylpyrrolidine (110 mg of a 5:3 mixture, 0.371 mmol) 

were dissolved in 10 mL of THF and Raney Nickel (3.18 mg, 0.0371 mmol) added. The reaction 

was stirred under a H2 balloon for 3 days, filtered through Celite®, concentrated, and taken up in 

0.2 mL of DMF. Phenyl 2-phenyl-2,4,5,6-tetrahydrocyclopenta[c]pyrazol-3-ylcarbamate (149 mg, 

0.467 mmol) and DIEA (222 uL, 1.27 mmol) were added and the reaction was stirred at ambient 

temperature for 1 hour. The reaction was loaded onto a samplet and purified by reverse-phase 

column chromatography, eluting with 0-80% acetonitrile/water, to afford the title compounds (172 

mg, 0.350 mmol, 82% yield) as a -7:3 mixture. (MS (apci) m/z = 492.3 (M+H). 

[00891] Step E: Preparation of (R.S)-l-((2a.3B.4a)-2-methvl-4-phenvlpyrrolidin-3-vD-3-(2-

phenyl-2.4.5.6-tetrahvdrocvclopentarc1pvrazol-3-yl)urea and l-((3B.4a.5a)-5-methvl-4-phenyl-

pvrro-idin-3-vD-3-(2-phenvl-2.4.5.6-tetrahvdrocvclopentarc1pyrazol-3-vDurea. l-((2a,3|3,4a)-l-

benzyl-2-methyl-4-phenylpyrrolidin-3-yl)-3-(2-phenyl-2,4,5,6-tetrahydrocyclopenta[c]pyrazol-3-

yl)urea and l-((3p,4a,5a)-l-benzyl-5-methyl-4-phenylpyrrolidin-3-yl)-3-(2-phenyl-2,4,5,6-

tetrahydrocyclopenta[c]pyrazol-3-yl)urea (170 mg of a 7:3 mixture, 0.346 mmol) were dissolved in 

10 mL of THF and 10% Pd/C (36.8 mg, 0.0346 mmol) added. The reaction was stirred under a H2 

balloon for 16 hours, filtered through Celite, and concentrated to afford the title compounds (133 

mg, 0.335 mmol, 96% yield) as a -7:3 mixture. (MS (apci) m/z = 402.2 (M+H). 

[00892] Step F: Preparation of (R.SV 1 -((2a.3B.4a)-2-methyl-4-phenyl-1 -(2.2.2-trifluoro-

ethvDpvrrolidin-3-vD-3-(2-phenvl-2.4.5.6-tetrahvdrocvclopentarc1pvrazol-3-vDurea. 1-((2a,3 (3,4a) 

-2-methyl-4-phenylpyrrolidin-3-yl)-3-(2-phenyl-2,4,5,6-tetrahydrocyclopenta[c]pyrazol-3-yl)urea 

and 1 -((3 p,4a,5a)-5-mcthyl-4-phcnyl pyrrol idin-3-yl)-3-(2-phcny 1-2,4,5,6-tctrahydrocyclopcnta[c] 
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pyrazol-3-yl)urea (20 mg of a 7:3 mixture, 0.050 mmol) and DIEA (8.7 uL, 0.050 mmol) were 

combined in 0.2 mL of DMF and 2,2,2-trifluoroethyl trifluoromethanesulfonate (35 mg, 0.15 

mmol) was added. The reaction was stirred at ambient temperature for 1 hour, loaded onto a 

samplet and separated by reverse-phase column chromatography, eluting with 0-80% 

acetonitrile/water. Peak 1 was isolated to afford the title compound (3.0 mg, 0.0062 mmol, 12% 

yield). (MS (apci) m/z = 484.2 (M+H). 

Example 274 

6 
(R.S)-l -((3 [3.4a.5a)-5-mcthvl-4-phcnyl-1 -(2,2,2-trifluorocthvl)pvrrolidin-3-yl)-3-(2-phcnyl-

2,4,5.6-tctrahydrocyclopcntarc1pyrazol-3-yl)urca 

[00893] Prepared by the method described in Example 9, isolating peak 2 instead of peak 1 

in Step F, to provide the title compound (1.9 mg, 0.0039 mmol, 7.9% yield). MS (apci) m/z = 

484.2 (M+H). 

Example 275 
HO 

1 -((3 S,4R)-4-(3,4-difluorophenyl)-1 -((SV 1.1.1 -trifluoro-3-hvdroxvpropan-2-vDpyrro lidin-3-vl)-3-

(3 -ethoxy-4-methyl-1 -phenyl-1 H-pyrazol-5 -vDurea 

[00894] Step A: Preparation of tert-butyl (3S.4R)-4-(3.4-difluorophenvD-l-((R)-3.3.3-

trifluoro-2-hvdroxvpropvDpyrrolidin-3-vlcarbamate. tert-butyl (3 S,4R)-4-(3,4-difluorophenyl) 

pyrrolidin-3-ylcarbamate (900 mg, 3.017 mmol), (R)-2-(trifluoromethyl)oxirane (338.0 mg, 3.017 

mmol) and DIEA (779.8 mg, 6.034 mmol) were combined in 2 mL of DMF and stirred at ambient 

temperature overnight. The reaction was loaded onto a samplet and purified by reverse-phase 

column chromatography, eluting with 0-80% acetonitrile/water, to afford the title compound (1144 

mg, 2.788 mmol, 92.40%) yield). (MS (apci) m/z = 411.2 (M+H). 
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[00895] Step B: Preparation of (R)-3-((3S.4R)-3-(tert-butoxvcarbonvlamino)-4-(3.4-

difluorophenvOpyrrolidin-1 -vO-1.1.1 -trifluoropropan-2-yl methanesulfonate. Tert-butyl (3S,4R)-4-

(3,4-difluorophenyl)-l-((R)-3,3,3-trifluoro-2-hydroxypropyl)pyrrolidin-3-ylcarba-mate (900 mg, 

2.19 mmol) was dissolved in 5 mL of CH2C12 and cooled to 0 °C. DIEA (1146 pL, 6.58 mmol) 

was added followed by MsCl (204 uL, 2.63 mmol). The reaction was allowed to warm to ambient 

temperature over 1 hour, concentrated and purified by reverse-phase column chromatography, 

eluting with 5-90% acetonitrile/water, to afford the title compound (805 mg, 1.65 mmol, 75.1% 

yield). (MS (apci) m/z = 489.1 (M+H). 

[00896] Step C: Preparation of (S)-2-((3S.4R)-3-amino-4-(3.4-difluorophenvD 

pyrrolidin-1 -yl)-3.3.3-trifluoropropan-1 -ol. N,N,N-trimethylhexadecan-l-aminium chloride (25% 

solution in H20, 3144 mg, 2.46 mmol) and (R)-3-((3S,4R)-3-(tert-butoxycarbonylamino)-4-(3,4-

difluorophenyl)pyrrolidin-l-yl)-l,l,l-trifluoropropan-2-yl methanesulfonate (800 mg, 1.64 mmol) 

were combined in 0.5 mL of THF and heated at 150 °C for 3 days. The reaction was loaded onto 

a samplet and purified by reverse-phase column chromatography, eluting with 0-50% 

acetonitrile/water, to afford the title compound (287 mg, 0.925 mmol, 56.5% yield). (MS (apci) 

m/z = 311.1 (M+H). 

[00897] Step D: Preparation of 1 -((3 S.4R)-4-(3.4-difluorophenvD-1 -((S)-1.1.1 -trifluoro-3-

hvdroxvpropan-2-vDpyrrolidin-3 -vl)-3 -(3 -ethoxy-4-methyl-1 -phenyl-1 H-pvrazol-5 -vDurea. (S)-2-

((3S,4R)-3-amino-4-(3,4-difluorophenyl)pyrrolidin-l-yl)-3,3,3-trifluoro-propan-l-ol (10 mg, 0.032 

mmol), phenyl 3-ethoxy-4-methyl-l-phenyl-1 H-pyrazol-5-ylcarbamate (prepared according to the 

method of Example 1, Step A. starting with Intermediate PI 35; 9.1 mg, 0.027 mmol) and DIEA (10 

mg, 0.081 mmol) were combined in 0.2 mL of DMF and stirred at ambient temperature for 1 hour. 

The reaction was loaded onto a samplet and purified by reverse-phase column chromatography, 

eluting with 0-60% acetonitrile/water, to afford the title compound (8.1 mg, 0.015 mmol, 54% 

yield). (MS (apci) m/z = 554.2 (M+H). 

Example 276 
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1 -((3S,4R)-4-(3,4-difluorophcnyl)-1 -((S)- 1.1.1 -trifluoro-3-mcthoxvpropan-2-yl) pyrrolidin-3-vl)-3-

(3 -ethoxy-4-methyl-1 -phenyl-1 H-pvrazol-5 -vOurea 

[00898] Step A: Preparation of tert-butyl (3S.4R)-4-(3.4-difluorophenyr)-l-((S)-l.l.l-

trifluoro-3-hvdroxvpropan-2-vOpyrrolidin-3-vlcarbamate. (S)-2-((3S,4R)-3-amino-4-(3,4-difluoro-

phenyl)pyrrolidin-l-yl)-3,3,3-trifluoropropan-l-ol (]20 mg, 0.387 mmol, prepared as described in 

Example 11, Step C), B0C2O (92.9 mg, 0.425 mmol) and PS-DMAP (27.2 mg, 0.0387 mmol) were 

combined in 5 mL of CH2CI2 and left to stand at ambient temperature overnight. Additional B0C2O 

(30 mg, 0.14 mmol) was added followed by additional PS-DMAP (27.2 mg, 0.0387 mmol). The 

reaction was left to stand for 2 hours, filtered, concentrated and purified by reverse-phase column 

chromatography, eluting with 5-95% acetonitrile/water, to afford the title compound (63 mg, 0.154 

mmol, 39.7% yield). (MS (apci) m/z = 411.2 (M+H). 

[00899] Step B: Preparation of tert-butyl (3S.4R)-4-(3.4-difluorophenvD-l-((S)-l.l.l-

trifluoro-3 -methoxvpropan-2-vDpyrro lidin-3 -ylcarbamate. Tert-butyl (3S,4R)-4-(3,4-

difluorophenyl)- 1-((S)-1,1,1 -trifluoro-3 -hydroxypropan-2-yl)pyrrolidin-3 -ylcarbamate (25 mg, 

0.061 mmol) and Ag20 (28 mg, 0.12 mmol) ware combined in 1 mL of toluene and stirred at 0 °C . 

Iodomethane (10 mg, 0.073 mmol) was added and the reaction was allowed to warm to ambient 

temperature and stirred for 5 hours. Acetonitrile (0.5 mL) and additional iodomethane (10 mg, 

0.073 mmol) were added and the reaction was stirred at ambient temperature overnight, filtered 

through Celite®, concentrated and purified by purified by reverse-phase column chromatography, 

eluting with 5-95% acetonitrile/water, to afford the title compound (22 mg, 0.052 mmol, 85% 

yield). (MS (apci) m/z = 425.2 (M+H). 

[00900] Step C: Preparation of (3S.4R)-4-(3.4-difluorophenvD-1 -((S)-1.1.1 -trifluoro-3 -

methoxvpropan-2-vDpyrrolidin-3-amine dihydrochloride. Tert-butyl (3S,4R)-4-(3,4-

difluorophenyl)- 1-((S)-1,1,1 -trifluoro-3 -methoxypropan-2-yl)pyrrolidin-3 -ylcarbamate (20 mg, 

0.0471 mmol) and HCI (5N in IP A, 37.7 uL, 0.188 mmol) were combined in 5 mL of CH2CI2 and 

stirred at ambient temperature for 6 hours. The reaction was concentrated to afford the title 

compound (15 mg, 0.0463 mmol, 98.2% yield). (MS (apci) m/z = 325.1 (M+H). 

[00901] Step D: Preparation of 1 -((3S.4R)-4-(3.4-difluorophenvD- 1-((S)-1.1.1 -trifluoro-3-

methoxvpropan-2-vDpyrrolidin-3 -vl)-3 -(3 -ethoxy-4-methyl-1 -phenyl-1 H-pvrazol-5 -vDurea. 

(3 S,4R)-4-(3,4-difluorophenyl)-1 -((S)-1,1,1 -trifluoro-3-methoxypropan-2-yl)pyrro lidin-3-amine 

dihydrochloride (7.5 mg. 0.019 mmol), phenyl 3-ethoxy-4-methyl-l-phenyl-1 H-pyrazol-5-

ylcarbamate (prepared according to the method of Example 1, Step A, starting with Intermediate 

P135; 5.8 mg, 0.017 mmol) and DIEA (6.7 mg, 0.051 mmol) were combined in 0.2 mL of DMF 

and stirred at ambient temperature for 1 hour. The reaction was loaded onto a samplet and purified 
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by reverse-phase column chromatography, eluting with 0-90% acetonitrile/water, to afford the title 

compound (6.8 mg, 0.012 mmol, 70% yield). (MS (apci) m/z = 568.2 (M+H). 

Example 277 

1 -((3 S ,4R)-4-( 3,4-difluoror>hcnyl)-1 -((SV1.1.1 -trifluoro-3-methoxypropan-2-vDpyrro lidin-3-vD-3-

(3 -((S)-2-hvdroxypropoxv)-4-methvl-1 -phenyl-1 H-pvrazol-5 -vDurea 

[00902] Prepared by the method as described in Example 12, Step D using (S)-phenyl 3-(2-

hydroxypropoxy)-4-methyl-l-phenyl-1 H-pyrazol-5-ylcarbamate instead of phenyl 3-ethoxy-4-

methyl-1-phenyl-1 H-pyrazol-5-ylcarbamate. The material was purified by reverse-phase column 

chromatography using 0-70% acetonitrile/H20 as the eluent to provide the title compound (7.7 mg, 

0.013 mmol, 75% yield). MS (apci) m/z = 598.3 (M+H). 

Example 278 

Fsc-r 

((R)-1.1.1 -trifluoro-3 -methoxypropan-2-vDpyrro lidin-3-vDurea 

[00903] Step A: Preparation of (S)-3-((3S.4R)-3-(tert-butoxvcarbonylamino)-4-(3.4-

difluorophenvDpyrrolidin-1 -vD-1.1.1 -trifluoropropan-2-yl methanesulfonate. (tert-butyl (3S,4R)-4-

(3,4-difluorophenyl)pyrrolidin-3-ylcarbamate (1000 mg, 3.352 mmol), (S)-2-

(trifluoromethyl)oxirane (413.2 mg, 3.687 mmol) and DIEA (866.4 mg, 6.704 mmol) were 

combined in 2 mL of DMF and stirred at ambient temperature overnight. Methanesulfonyl chloride 

(285.4 pL, 3.687 mmol) was added and the reaction was stirred for 1 hour. Additional 

methanesulfonyl chloride (285.4 uL, 3.687 mmol) was added two more times with stirring for 20 

minutes each. The reaction was loaded onto a samplet and purified by reverse-phase column 
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chromatography, eluting with 0-80% acetonitrile/water, to afford the title compound (1194 mg, 

2.444 mmol, 72.92% yield). (MS (apci) m/z = 411.1 (M+H). 

[00904] Step B: Preparation of (3S,4R)-4-(3.4-difluoror>hcnyl)-1 -((R)-1.1.1 -trifluoro-3-

methoxvpropan-2-vDpyrrolidin-3-amine. N,N,N-trimethylhexadecan-l-aminium hydrogen-sulfate 

(281 mg, 0.737 mmol) and (S)-3-((3S,4R)-3-(tert-butoxycarbonylamino)-4-(3,4-

difluorophenyl)pyrrolidin-l-yl)-l,l,l-trifluoropropan-2-yl methanesulfonate (180 mg, 0.368 mmol) 

were combined in 10 mL of MeOH in a pressure vessel and heated 170 °C for 20 hours. The 

reaction was loaded onto a samplet and purified by reverse-phase column chromatography, eluting 

with 0-95%) acetonitrile/water, to afford the title compound (67 mg, 0.207 mmol, 56.1%> yield). 

(MS (apci) m/z = 425.1 (M+H). 

[00905] Step C: 1 -(4-chloro-1 '-methyl-1 -phenyl-1H. 1 'H-3.4'-bipyrazol-5-vO-3-((3S.4RV4-

(3.4-difluorophenvD-1 -((R)-1.1.1 -trifluoro-3 -methoxvpropan-2-vDpyrrolidin-3 -vDurea. Phenyl 4-

chloro-r-methyl-l-phenyl-lH,rH-3,4'-bipyrazol-5-ylcarbamate (25 mg, 0.0635 mmol), (3S,4R)-4-

(3,4-difluorophenyl)-1 -((R)-1,1,1 -trifluoro-3 -methoxypropan-2-yl)pyrrolidin-3 -amine 

dihydrochloride (27.7 mg, 0.069 mmol) and DIEA (24.6 mg, 0.190 mmol) were combined in 0.2 

mL of DMF and stirred at ambient temperature for 1 hour. The reaction was loaded onto a samplet 

and purified by reverse-phase column chromatography, eluting with 0-80% acetonitrile/water, to 

afford the title compound (17.2 mg, 0.0276 mmol, 43.4% yield). (MS (apci) m/z = 624.2 (M+H). 

Example 279 

1 -((3 S.4R)-4-(3.4-difluorophenvD-1 -((R)-1.1.1 -trifluoro-3-methoxvpropan-2-vDpyrrolidin-3-vD-3-

(3 -((S)-2-hvdroxypropoxv)-4-methvl-1 -phenyl-1 H-pvrazol-5 -vDurea 

[00906] Prepared by the method as described in Example 14, Step C using (S)-phenyl 3-(2-

hydroxypropoxy)-4-methyl-l-phenyl-1 H-pyrazol-5-ylcarbamate instead of phenyl 4-chloro-1'-

methyl-l-phenyl-lH,rH-3,4'-bipyrazol-5-ylcarbamate. The material was purified by reverse-phase 

column chromatography using 0-75% acetonitrile/H20 as the eluent to provide the title compound 

(13.0 mg, 0.0218 mmol, 95.1% yield). MS (apci) m/z = 598.3 (M+H). 

[00907] The following compound was prepared according to the method of Example 52 

using the appropriate starting materials. 
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Ex. # Structure Name 

280 NH F 

Nc^/ \ 

l-((3S,4R)-4-(3,4-
difluorophenyl)-1 -
(2-methoxyethyl) 
pyrrolidin-3 -yl)-3 -
(3-methyl-4-
(methylthio)-l-
phenyl-1 H-pyrazol-
5-yl)urea 

MS (apci) m/z 
= 518.2 
(M+H). 

[00908] The following compounds were prepared according to the method of Example 1, 

Step B, using the appropriate starting materials. 

Ex. # Structure Name MS (apci) 
m/z 

281 F 
/0^N 

NH F f \ °^ 
UL T N-\ 

Ni=/ 

^-0 
\ 

l-((3S,4R)-4-(3,5-
difluorophenyl)-1 -(2-
methoxy ethyl)pyrro lidin-3 -yl)-
3 -(3 -(3 -methoxypropyl)-4-
methy 1-1 -phenyl-1 H-pyrazol-
5-yl)urea 

528.3 
(M+H) 

282 

a°> 
N=s/ 

FT^ F OH 

l-(3-(l,l-difluoro-2-
hydroxyethyl)-4-methyl-1 -
phenyl-1 H-pyrazol-5-yl)-3-
((3S,4R)-4-(3,4-
difluorophenyl)-1 -(2-
methoxyethyl)pyrrolidin-3 -
yl)urea 

536.3 
(M+H) 

283 F 

NH F Q°1H 
Nc=y 

FT^ F OH 

l-(3-(l,l-difluoro-2-
hydroxyethyl)-4-methyl-1 -
phenyl-1 H-pyrazol-5-yl)-3-
((3S,4R)-4-(3,5-
difluorophenyl)-1 -(2-
methoxyethyl)pyrrolidin-3 -
yl)urea 

536.2 
(M+H) 
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Ex. # Structure Name MS (apci) 
m/z 

284 

NH n°% H 
Nc^/ 

FT^ F OH 

l-(3-(l,l-difluoro-2-
hydroxyethyl)-4-methyl-1 -
phenyl-1 H-pyrazol-5-yl)-3-
((3 S,4R)-4-(4-fluorophenyl)-1 -
(2-methoxy ethyl)pyrrolidin-3 -
yl)urea 

518.2 
(M+H) 

285 

NH F Q°1H 
N^/ 

FT^ F OH 

l-(3-(l,l-difluoro-2-
hydroxy ethyl)-1 -phenyl-1H-
pyrazol-5 -yl)-3 -((3 S ,4R)-4-
(3,4-difluorophenyl)-1 -(2-
methoxyethyl)pyrrolidin-3 -
yl)urea 

522.2 
(M+H) 

286 F 

NH F 
0^ 

NH 

OH 

l-((3S,4R)-4-(3,5-
difluorophenyl)-1 -(2-
methoxy ethyl)pyrrolidin-3 -yl)-
3-(3-(2-hydroxyethyl)-4-
methy 1-1 -phenyl-1 H-pyrazol-
5-yl)urea 

500.3 
(M+H) 

F 

NH F 
0^ 

NH 

OH 
287 

NH 
0^ 

NH 

OH 

1 -((3 S ,4R)-4-(4-fluorophenyl)-
1 -(2-methoxyethyl)pyrrolidin-
3-yl)-3-(3-(2-hydroxyethyl)-4-
methy 1-1 -phenyl-1 H-pyrazol-
5-yl)urea 

482.3 
(M+H) 

288 •'°V/XNQH_^-\_F 

NH F Q°1» 
N^/ 

OH 

l-((3S,4R)-4-(3,4-
difluorophenyl)-1 -(2-
methoxy ethyl)pyrrolidin-3 -yl)-
3-(3-(2-hydroxy-2-
methylpropyl)-4-methyl-1 -
phenyl-1 H-pyrazol-5 -yl)urea 

528.3 
(M+H) 
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Ex. # Structure Name MS (apci) 
m/z 

289 

NH F 

[ H NH 

OH 

l-((3S,4R)-4-(3,4-
difluorophenyl)-1 -(2-
methoxy ethyl)pyrrolidin-3 -yl)-
3-(3-((S)-2-hydroxypropyl)-4-
methy 1-1 -phenyl-1 H-pyrazol-
5-yl)urea 

514.3 
(M+H) 

290 

NH F 

Q°1H 
Nc=y V 

OH 

l-((3S,4R)-4-(3,4-
difluorophenyl)-1 -(2-
methoxy ethyl)pyrro lidin-3 -yl)-
3-(3-((R)-2-hydroxypropyl)-4-
methy 1-1 -phenyl-1 H-pyrazol-
5-yl)urea 

514.3 
(M+H) 

291 

NH F °=< 
NH o-y 

N>°W 
0 

ethyl 5-(3-((3S,4R)-4-(3,4-
difluorophenyl)- 1 -(2-
methoxyethyl)pyrrolidin-3 -
yl)ureido)-4-methyl-1 -phenyl-
1 H-pyrazole-3-carboxylate 

528.3 
(M+H) 

292 X0^Q-O 
NH °=< 

NH 

0 

5-(3-((3S,4R)-4-(4-
fluorophenyl)-1 -(2-
methoxy ethyl)pyrrolidin-3 -
yl)ureido)-N,4-dimethyl-1 -
phenyl-1 H-pyrazole-3 -
carboxamide 

495.2 
(M+H) 

293 

NH CI 
0^ 

NH a,v 
C/N-

N 

\-(trans-4-(3-ch\oxo-4-
fluorophenyl)-1 -(2-
methoxy ethyl)pyrro lidin-3 -yl)-
3 -(1',4-dimethyl-1 -phenyl-
1H, l'H- [3,4'-bipyrazol]-5 -
yl)urea 

552.2 
(M+H) 
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Ex. # Structure Name MS (apci) 
m/z 

294 

NH F 

NH 

OVr 
C/N-

N 

l-(trans-4-(4-chlovo-3-
fluorophenyl)-1 -(2-
methoxy ethyl)pyrro lidin-3 -yl)-
3 -(1V4-dimethyl-1 -phenyl-
1H, l'H- [3,4'-bipyrazol]-5 -
yl)urea 

552.2 
(M+H) 

295 F 

NH CI °=< 
NH 

O 
N=\_-c~v 

N 

l-(trans-4-(3-chlovo-5-
fluorophenyl)-1 -(2-
methoxy ethyl)pyrro lidin-3 -yl)-
3 -(1',4-dimethyl-1 -phenyl-
1H, l'H- [3,4'-bipyrazol]-5 -
yl)urea 

552.2 
(M+H) 

296 

NH CI 
0a< 

NH 

N=\— C ̂  N 

1 -(/ra/iv-4-(3-chlorophenyl)-1 -
(2-methoxy ethyl)pyrrolidin-3 -
yl)-3-(l',4-dimethyl-1 -phenyl-
1H, l'H- [3,4'-bipyrazol]-5 -
yl)urea 

534.2 
(M+H) 

297 

NH F °-e 
NH CX,v 

N=/ V° 
V-

l-((3S,4R)-4-(3,4-
difluorophenyl)-1 -(2-
methoxy ethyl)pyrrolidin-3 -yl)-
3-(4-methyl-3-(5-methyl-1,3,4-
oxadiazol-2-yl)-1 -phenyl-1H-
pyrazol-5 -yl)urea 

538.2 
(M+H) 

298 

NH F 
0^ 

NH CW 
N=/ 

V=N 
V-

l-((3S,4R)-4-(3,4-
difluorophenyl)-1 -(2-
methoxy ethyl)pyrrolidin-3 -yl)-
3-(4-methyl-3-(3-methyl-l,2,4-
oxadiazol-5-yl)-1 -phenyl-1H-
pyrazol-5 -yl)urea 

538.2 
(M+H) 
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Ex. # Structure Name MS (apci) 
m/z 

299 

NH F °=< 
NH CXA-

N=/ 
y=N 
^-.M-A^CF N oh3 

l-((3S,4R)-4-(3,4-
difluorophenyl)-1 -(2-
methoxy ethyl)pyrro lidin-3 -yl)-
3-(4-methyl-1 -phenyl-3-(3-
(trifluoromethyl)-1,2,4-
oxadiazol-5 -yl)-1 H-pyrazol-5 -
yl)urea 

592.2 
(M+H) 

300 ^Q-O-
NH 

0^ 
NH o.y N=yN 

0./-CF3 

1 -((3 S ,4R)-4-(4-fluorophenyl)-
1 -(2-methoxyethyl)pyrrolidin-
3 -yl)-3 -(4-methyl-1 -phenyl-3 -
(3-(trifluoromethyl)-1,2,4-
oxadiazol-5 -yl)-1 H-pyrazol-5 -
yl)urea 

574.2 
(M+H) ^Q-O-

NH 
0^ 

NH o.y N=yN 
0./-CF3 

301 

NH CI 
0^ 

NH 

0 

5 -(3-(trans-4-(3-chloro-4-
fluorophenyl)-1 -(2-
methoxy ethyl)pyrrolidin-3 -
yl)ureido)-N,4-dimethyl-1 -
phenyl-1 H-pyrazole-3 -
carboxamide 

529.2 
(M+H) 

302 

NH F °-c 
NH 

0 

5-(3-(trans-4-(4-chlovo-3-
fluorophenyl)-1 -(2-
methoxy ethyl)pyrrolidin-3 -
yl)ureido)-N,4-dimethyl-1 -
phenyl-1 H-pyrazole-3 -
carboxamide 

529.2 
(M+H) 

303 "°^<iy^rya 
NH F 

0^ 
NH <cy~N\" 

N=V---x 7-V° 
V-N 

\ 

l-(trans-4-(4-chlovo-3-
fluorophenyl)-1 -(2-
methoxy ethyl)pyrro lidin-3 -yl)-
3-(4-methyl-3-(l-methyl-2-
oxo-1,2-dihydropyridin-4-yl)-
1 -phenyl-1 H-pyrazol-5 -yl)urea 

579.2 
(M+H) 
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Ex. # Structure Name MS (apci) 
m/z 

304 

NH CI 

NH 

OVr 
>^V0 
V-N 

\ 

1 -(trans-4-(3-chlovo-4-
fluorophenyl)-1 -(2-
methoxy ethyl)pyrro lidin-3 -yl)-
3-(4-methyl-3-(l-methyl-2-
oxo-1,2-dihydropyridin-4-yl)-
1 -phenyl-1 H-pyrazol-5 -yl)urea 

579.2 
(M+H) 

305 

NH F 
0^ ax 

N=^ 
\=N 

l-((3S,4R)-4-(3,4-
difluorophenyl)-1 -(2-
methoxy ethyl)pyrro lidin-3 -yl)-
3-(r,4,5'-trimethyl-1 -phenyl-
lH,rH-[3,3'-bipyrazol]-5-
yl)urea 

550.2 
(M+H) 

306 F 

NH F °=< ax 
N=/ 

/=N 

l-((3S,4R)-4-(3,5-
difluorophenyl)-1 -(2-
methoxy ethyl)pyrro lidin-3 -yl)-
3-(r,4,5'-trimethyl-1 -phenyl-
lH,rH-[3,3'-bipyrazol]-5-
yl)urea 

550.2 
(M+H) 

307 ^Q-O 
NH °=< ax N=T 
V=N 

1 -((3 S ,4R)-4-(4-fluorophenyl)-
1 -(2-methoxyethyl)pyrrolidin-
3-yl)-3-(r,4,5'-trimethyl-l-
pheny 1- 1H, l'H- [3,3 
bipyrazol]-5-yl)urea 

532.3 
(M+H) 

262 



WO 2012/158413 PCT/US2012/037003 

Ex. # Structure Name MS (apci) 
m/z 

308 

LL 

I 
6 

\ l-((3S,4R)-4-(3,4-
difluorophenyl)-1 -(2-
methoxy ethyl)pyrro lidin-3 -yl)-
3-(2',4,5'-trimethyl-1 -phenyl-
lH,2'H-[3,3'-bipyrazol]-5-
yl)urea 

550.2 
(M+H) 

309 

NH F 
0^ 

0X4 
N=/ c-

1 -(4-cyclopropyl-1 '-methyl-1 -
phenyl-1H, l'H- [3,4'-
bipyrazol]-5 -yl)-3 -((3 S ,4R)-4-
(3,4-difluorophenyl)-1 -(2-
methoxyethyl)pyrrolidin-3 -
yl)urea 

562.2 
(M+H) 

310 

NH F 
0a< ax 

c-

l-((3S,4R)-4-(3,4-
difluorophenyl)-1 -(2-
methoxy ethyl)pyrro lidin-3 -yl)-
3 -(4-isopropyl-1 '-methyl-1 -
phenyl-1H, l'H- [3,4'-
bipyrazol]-5-yl)urea 

564.3 
(M+H) 

311 

NH F 
0^ at 

c-

l-((3S,4R)-4-(3,4-
difluorophenyl)-1 -(2-
methoxy ethyl)pyrro lidin-3 -yl)-
3 -(4-ethyl-1 '-methyl-1 -phenyl-
1H, l'H- [3,4'-bipyrazol]-5 -
yl)urea 

550.2 
(M+H) 

312 

NH F 

xCv N=^ 

ON 
N ^ 

l-((3S,4R)-4-(3,4-
difluorophenyl)-1 -(2-
methoxy ethyl)pyrro lidin-3 -yl)-
3-(1 -(4-fluorophenyl)-1 ',4-
dimethyl-1H, l'H- [3,4'-
bipyrazol]-5-yl)urea 

554.2 
(M+H) 
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Ex. # Structure Name MS (apci) 
m/z 

313 

NH F 

at 
F > ^ N V ^ 

l-((3S,4R)-4-(3,4-
difluorophenyl)-1 -(2-
methoxy ethyl)pyrrolidin-3 -yl)-
3-(1 -(3-fluorophenyl)-1 ',4-
dimethyl-1H, l'H- [3,4'-
bipyrazol]-5-yl)urea 

554.2 
(M+H) 

314 

NH F °-c 
NH 9* bN N -• 

l-((3S,4R)-4-(3,4-
difluorophenyl)-1 -(2-
methoxy ethyl)pyrro lidin-3 -yl)-
3-(1 -(2-fluorophenyl)-1 ',4-
dimethyl-1H, l'H- [3,4'-
bipyrazol]-5-yl)urea 

554.2 
(M+H) 

315 

NH F °=< 
NH 

cA^ 
VN-

l-((3S,4R)-4-(3,4-
difluorophenyl)-1 -(2-
methoxy ethyl)pyrro lidin-3 -yl)-
3 -(1 -(3 -chlorophenyl)-1',4-
dimethyl-1H, l'H- [3,4'-
bipyrazol]-5-yl)urea 

571.2 
(M+H) 

316 

NH F 

VN-

l-(l-(3-chloro-4-
fluorophenyl)-1 ',4-dimethyl-
1H, l'H- [3,4'-bipyrazol]-5 -yl)-
3-((3S,4R)-4-(3,4-
difluorophenyl)-1 -(2-
methoxyethyl)pyrrolidin-3 -
yl)urea 

589.2 
(M+H) 

317 

NH F 
0^ 

NH 

4 ,N-^_ 
N 

l-(l-(3-chloro-2-
fluorophenyl)-1 ',4-dimethyl-
1H, l'H- [3,4'-bipyrazol]-5 -yl)-
3-((3S,4R)-4-(3,4-
difluorophenyl)-1 -(2-
methoxyethyl)pyrrolidin-3 -
yl)urea 

589.2 
(M+H) 
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Ex. # Structure Name MS (apci) 
m/z 

318 

NH 

xCt 
1 -((3 S ,4R)-4-(4-fluorophenyl)-
1 -(2-methoxyethyl)pyrrolidin-
3-yl)-3-(l-(4-fluorophenyl)-
1', 4-dimethyl- lH,l'H-[3,4'-
bipyrazol]-5-yl)urea 

568.2 
(M+H) 

NH 

xCt 
319 ^Q-O-

NH 
0^ 

jU 
F > VN-

1 -((3 S ,4R)-4-(4-fluorophenyl)-
1 -(2-methoxyethyl)pyrrolidin-
3-yl)-3-(1-(3-fluorophenyl)-
1', 4-dimethyl- lH,l'H-[3,4'-
bipyrazol]-5-yl)urea 

568.2 
(M+H) 

320 

NH 
0^ 

NH 

QSV 

1 -((3 S ,4R)-4-(4-fluorophenyl)-
1 -(2-methoxyethyl)pyrrolidin-
3-yl)-3-(l-(2-fluorophenyl)-
1',4-dimethyl-lH,l'H-[3,4'-
bipyrazol]-5-yl)urea 

568.2 
(M+H) 

NH 
0^ 

NH 

QSV > "V. t-
321 

NH 
0S< 

NH 

ci N=T 
C-

l-((3S,4R)-4-(3,4-
fluorophenyl)-1 -(2-
methoxy ethyl)pyrro lidin-3 -yl)-
3 -(1 -(3 -chlorophenyl)-l',4-
dimethyl-1H, l'H- [3,4'-
bipyrazol]-5-yl)urea 

550.2 
(M+H) 

322 

NH 

c-

l-(l-(3-chloro-4-
fluorophenyl)-1 ',4-dimethyl-
1H, l'H- [3,4'-bipyrazol]-5 -yl)-
3-((3S,4R)-4-(4-
difluorophenyl)-1 -(2-
methoxyethyl)pyrrolidin-3 -
yl)urea 

568.2 (M-
H). 
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Ex. # Structure Name MS (apci) 
m/z 

323 

NH °=< 
NH 

c-

l-(l-(3-chloro-2-
fluorophenyl)-1 ',4-dimethyl-
1H, l'H- [3,4'-bipyrazol]-5 -yl)-
3-((3S,4R)-4-(4-
difluorophenyl)-1 -(2-
methoxyethyl)pyrrolidin-3 -
yl)urea 

568.2 (M-
H). 

324 

NH 

at 
> vN-

l-((3S,4R)-4-(2,4-
difluorophenyl)-1 -(2-
methoxy ethyl)pyrro lidin-3 -yl)-
3 -(1',4-dimethyl-1 -phenyl-
1H, l'H- [3,4'-bipyrazol]-5 -
yl)urea 

536.2 
(M+H) 

325 CN 

NH 
0S< at 

N 

l-((3S,4R)-4-(3-cyanophenyl)-
1 -(2-methoxyethyl)pyrrolidin-
3-yl)-3-(l',4-dimethyl-1-
phenyl-1H, l'H- [3,4'-
bipyrazol]-5-yl)urea 

523.2 
(M+H) 

326 

NH °=< 
NH a»v 

1 -((3 S ,4R)-4-(4-cyanophenyl)-
1 -(2-methoxyethyl)pyrrolidin-
3-yl)-3-(l',4-dimethyl-1-
phenyl-1H, l'H- [3,4'-
bipyrazol]-5-yl)urea 

523.2 
(M+H) 

NH °=< 
NH a»v 

N 
327 

NH °-c 
NH Ckv 

N=( 

1 -(1',4-dimethyl-1 -phenyl-
1H, l'H- [3,4'-bipyrazol]-5 -yl)-
3-((3S,4R)-l-(2-
methoxyethyl)-4-(p-
to lyl)pyrro lidin-3 -yl)urea 

514.3 
(M+H) 

NH °-c 
NH Ckv 

N=( 

VN-
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Ex. # Structure Name MS (apci) 
m/z 

328 

NH F °=< 

OX 
N=/^) 

l-((3S,4R)-4-(3,4-
difluorophenyl)-1 -(2-
methoxy ethyl)pyrro lidin-3 -yl)-
3 -(4-methyl-1,3 -diphenyl-1H-
pyrazol-5 -yl)urea 

532.2 
(M+H) 

329 F 

NH F 
0a< 

OX 
N=/^) 

l-((3S,4R)-4-(3,5-
difluorophenyl)-1 -(2-
methoxy ethyl)pyrro lidin-3 -yl)-
3 -(4-methyl-1,3 -diphenyl-1H-
pyrazol-5 -yl)urea 

532.2 
(M+H) 

330 

NH F °-c ax 
N=/^) 

l-((3S,4R)-4-(3,4,5-
trifluorophenyl)-1 -(2-
methoxy ethyl)pyrro lidin-3 -yl)-
3 -(4-methyl-1,3 -diphenyl-1H-
pyrazol-5 -yl)urea 

550.2 
(M+H) 

331 

NH 

at 
N=/^) 

l-((3S,4R)-4-(4 -
fluorophenyl)-1 -(2-
methoxy ethyl)pyrro lidin-3 -yl)-
3 -(4-methyl-1,3 -diphenyl-1H-
pyrazol-5 -yl)urea 

514.3 
(M+H) 

332 

NH 

NH 0-,-V" 
N=/ 

1 -(4-bromo-3-methyl-1 -
phenyl-1 H-pyrazol-5-yl)-3-
trans-1 -(2-methoxy ethyl)-4-( 1 -
methyl-1 H-pyrazol-4-
yl)pyrrolidin-3 -yl)urea 

502.1 
(M+H) 

267 
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m/z 

333 

NH °=< ax N=T 
iT"^N 

N' 

1 -(14-dimethyl-1 -phenyl-
1H, l'H- [3,4'-bipyrazol]-5 -yl)-
3-{trans-1 -(2-methoxy ethyl)-4-
(1 -methyl-1 H-pyrazol-4-
yl)pyrrolidin-3 -yl)urea 

519.2 
(M+H) 

334 
I V—i 
ky^N''N 

NH 
0^ ax 

cv 
N 

1 -(1',4-dimethyl-1 -phenyl-
1H, l'H- [3,4'-bipyrazol]-5 -yl)-
3 -((trans-1 -(2-methoxy ethyl)-
4-(l,2,3-thiadiazol-4-
yl)pyrrolidin-3 -yl)urea 

507.6 
(M+H) 

335 CF3 

NH °=< 
NH a,v 

N=( 
°A 

1 -(3 -ethoxy-4-methyl-1 -
phenyl-1 H-pyrazol-5-yl)-3-
(trans-1 -(2-methoxy ethyl)-4-
(3-
(trifluoromethyl)phenyl)pyrroli 
din-3-yl)urea 

532.3 
(M+H) 

336 CF3 

NH 

NH a,v 
N=/ 

1 -(3,4-dimethyl-1 -phenyl-1H-
pyrazol-5-yl)-3-((3S,4R)-l-(2-
methoxyethyl)-4-(3 -
(trifluoromethyl)phenyl)pyrrol 
idin-3-yl)urea 

502.2 
(M+H) 

337 

W \=N 
NH °=< 

NH 

l-((3S,4R)-4-(5-fluoropyridin-
3-yl)-l-(2-
methoxyethyl)pyrro lidin-3 -yl)-
3-(2-phenyl-2,4,5,6-
tetrahydrocyclopenta[c]pyrazo 
l-3-yl)urea 

465.2 
(M+H) 

268 
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338 3-d> 
NH °=< 

NH 

1 -((3R,4S)-4-(5-fluoropyridin-
3-yl)-l-(2-
methoxyethyl)pyrro lidin-3 -yl)-
3-(2-phenyl-2,4,5,6-
tetrahydrocyclopenta[c]pyrazo 
l-3-yl)urea 

465.2 
(M+H) 

339 •^XHS 
NH 

NH a,v 
N=( °-\ 

^—F 

1 -(3-(2-fluoroethoxy)-4-
methyl-1 -phenyl-1 H-pyrazol-
5-yl)-3-((3S,4R)-4-(5-
fluoropyridin-3 -yl)-1 -(2-
methoxyethyl)pyrrolidin-3 -
yl)urea 

501.2 
(M+H) 

340 ^q-6 
NH 

0^ 
NH Ckv 

N=^ °—\ 
F 

1 -(3-(2-fluoroethoxy)-4-
methyl-1 -phenyl-1 H-pyrazol-
5-yl)-3-((3R,4S)-4-(5-
fluoropyridin-3 -yl)-1 -(2-
methoxyethyl)pyrrolidin-3 -
yl)urea 

501.2 
(M+H) 

341 ^•Q-d 
NH 

0^ ax 
^==V-A l^)N~ 

N 

1 -(fra/is-4-(5-fluoropyridin-3-
yl)-l-(2-
methoxyethyl)pyrro lidin-3 -yl)-
3-(2-phenyl-2,4,5,6-
tetrahydrocyclopenta[c]pyrazo 
l-3-yl)urea 

465.2 
(M+H) 

342 

^D-C) 
NH 

0^ 
NH a,v 

N=^ °"\ 

1 -{trans-4-(5-chloropyridin-3-
yl)-1 -(2-methoxyethyl) 
pyrrolidin-3-yl)-3-(3-ethoxy-4-
methyl-1 -phenyl-1 H-pyrazol-
5-yl)urea 

500.2 
(M+H) 

269 
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343 

NH °=< 
NH CKv 

N=/ 

1 -{trans-4-(5-chloropyridin-3-
yl)-l-(2-
methoxy ethyl)pyrro lidin-3 -yl)-
3 -(3,4-dimethyl-1 -phenyl-1H-
pyrazol-5 -yl)urea 

469.2 
(M+H) 

344 

NH 

OX 
N=/ 

w 

l-( /ra/iv-4-(5-fluoropyridin-3-
yl)-l-(2-
methoxy ethyl)pyrro lidin-3 -yl)-
3-(4-methyl-1,3-diphenyl- 1H-
pyrazol-5 -yl)urea 

515.3 
(M+H) 

345 /0^N-\,N=\ c 

NH °-e 
NH CX„v 

N=/ 

0 
1 

1 -(1V4-dimethyl-1 -phenyl-
lH,rH-[3,4'-bipyrazol]-5-yl)-
3-{trans-4-(5-fluoropyridin-2-
yl)-l-(2-
methoxyethyl)pyrrolidin-3 -
yl)urea 

515.3 
(M+H) 

346 

NH °=< 
NH O^v 

N=/ 

Q 
1 

1 -(1V4-dimethyl-1 -phenyl-
lH,rH-[3,4'-bipyrazol]-5-yl)-
3-((3S,4R)-4-(3-fluoropyridin-
4-yl)-l-(2-
methoxyethyl)pyrrolidin-3 -
yl)urea 

519.2 
(M+H) 

347 ^ y—X N^y^y_F 
NH F 

^ / HN / 

(yCr~{y 

1-((35,4i?)-4-(3,4-
difluorophenyl)- 1 -(2-
methoxy ethyl)pyrro lidin-3 -yl)-
3 -(4-methyl-3 -(1 -methyl-1H-
1,2,4-triazol-3-yl)-1 -phenyl-
1 //-pyrazol-5 -y l)urea 

537.2 
(M+H) 

270 
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348 N-A^y.F 

NH F 
0a< 

HN^ / 

oXhcr^ 

1-((35,4i?)-4-(3,4-
difluorophenyl)- 1 -(2-
methoxy ethyl)pyrro lidin-3 -yl)-
3 -(1 '-(2-methoxy ethyl)-4-
methyl-1 -phenyl-\H,\ 'H- [3,4'-
bipyrazol] -5 -yl)urea 

580.3 
(M+H) 

349 ^vF 
NH F 

0=< 

0^N-N^CN 

1 -(3-cyano-4-methyl-1 -
phenyl- l/f-pyrazol-5 -yl)-3 -
((35,4i?)-4-(3,4-
difluorophenyl)- 1 -(2-
methoxyethyl)pyrrolidin-3 -
yl)urea 

480.8 
(M+H) 

350 

NH F 

^ , HN^ / 
>%^N^0H ry ̂  

l-((35,4i?)-4-(3,4-
difluorophenyl)-1 -(2-
methoxy ethyl)pyrro lidin-3 -yl)-
3 -(1 '-(2-hydroxy ethyl)-4-
methyl-1 -phenyl- 1H,1 'H- [3,4'-
bipyrazol]-5-yl)urea 

565.8 
(M+H) 

351 

NH F 

^ , HN / 
V'X 

jj N \-sN 

l-((35,4fl)-4-(3,4-
difluorophenyl)-1 -(2-
methoxyethyl)pyrro lidin-3 -yl)-
3 -(4-methyl-3 -(2-methy 1-2H-
1,2,3-triazol-4-yl)-1 -phenyl-
1 //-pyrazol-5-yl)urca 

536.8 
(M+H) 

352 /°s^ ^ _ 
N^N'V-^_F 

NH F 
0^ 

HH 0-NV^Br 

1 -(3-bromo-4-methyl-1 -
phenyl- 1//-pyrazol-5 -yl)-3 -
((35,4i?)-4-(3,4-
difluorophenyl)- 1 -(2-
methoxyethyl)pyrrolidin-3 -
yl)urea 

533.7 
(M+H) 

353 j-yfy F 
NH F 

HN^ Ify^/^o 

l-((35,4i?)-4-(3,4-
difluorophenyl)-1 -(2-
methoxyethyl)pyrro lidin-3 -yl)-
3-(5-methyl-6-oxo-2-phenyl-
2,4,5,6-tetrahydropyrrolo[3,4-
c]pyrazol-3-yl)urea 

510.8 
(M+H) 

271 
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354 F 

NH F 
0^ 

HV-/^N-

IQ^KT^O 

l-((3£,4fl)-4-(3,5-
difluorophenyl)-1 -(2-
methoxyethyl)pyrro lidin-3 -yl)-
3-(5-methyl-6-oxo-2-phenyl-
2,4,5,6-tetrahydropyrrolo[3,4-
c]pyrazol-3-yl)urea 

510.8 
(M+H) 

355 

„ NH °^r 
HN / 

(/ / N N-N 

l-((3£,4fl)-4-(3,4-
difluorophenyl)-1 -(2-
methoxyethyl)pyrro lidin-3 -yl)-
3-(4-methyl-3-((5-methyl-
l,3,4-oxadiazol-2-
yl)methoxy)-1 -phenyl-1H-
pyrazol-5 -yl)urea 

568.3 
(M+H) 

356 

^ NH o-C 
HN CI 

(y*>^ 

1 -(4-chloro-3-ethoxy-1 -
phenyl-1 H-pyrazol-5 -yl)-3 -
((35,4i?)-4-(3,4-
difluorophenyl)- 1 -(2-
methoxyethyl)pyrrolidin-3 -
yl)urea 

520.2 
(M+H) 

357 

r, NH 

^ F HN F 

l-((3£,4fl)-4-(3,4-
difluorophenyl)-1 -(2-
methoxy ethyl)pyrro lidin-3 -yl)-
3-(3-ethoxy-4-fluoro-1 -
phenyl-1 //-pyrazol-5 -y l)urea 

504.2 
(M+H) 

358 F ^o-c^ 
o^> 

HN Br 

QrV- o^OH 

1 -(4-bromo-3-(2-hydroxy-2-
methylpropoxy)-1 -phenyl-1H-
pyrazol-5-yl)-3-((3S,4/?)-4-
(3,4-difluorophenyl)-1 -(2-
methoxyethyl)pyrrolidin-3 -
yl)urea 

608.2 
(M+H) 

359 ^o-c^ 
o^> 

HN CI 

Qr&o^ 

1 -(4-chloro-3-(2-hydroxy-2-
methylpropoxy)-1 -phenyl-1H-
pyrazol-5-yl)-3-((35,4i?)-4-
(3,4-difluorophenyl)-1 -(2-
methoxyethyl)pyrrolidin-3 -
yl)urea 

564.2 
(M+H) 

272 
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360 F 

O^NH 

HN , 

l-((35,4i?)-4-(3,4-
difluorophenyl)-1 -(2-
methoxy ethyl)pyrro lidin-3 -yl)-
3-(3-((5)-2-hydroxybutoxy)-4-
methyl-1 -phenyl-1 //-pyrazol-
5-yl)urea 

544.3 
(M+H) 

361 

0^> 

HN . 

f>^o-r°Et 
0 

ethyl 2-((5-(3-((35,4i?)-4-(3,4-
difluorophenyl)- 1 -(2-
methoxyethyl)pyrrolidin-3 -
yl)ureido)-4-methyl-1 -phenyl-
1 //-pyrazol-3-yl)oxy)acctatc 

558.3 
(M+H) 

362 JT^j-F 
O^NH 

HN , 

Qr^^OC 

1 -((35,4i?)-4-(4-fluorophenyl)-
1 -(2-methoxyethyl)pyrrolidin-
3 -yl)-3 -(3 -(2-hydroxy-2-
methylpropoxy)-4-methyl-1 -
phenyl-1 //-pyrazol-5 -y l)urea 

526.3 
(M+H) 

363 

o^> F 

HN , 

Qr\r-o^OH 

l-((35,4i?)-4-(3,4-
difluorophenyl)-1 -(2-
methoxy ethyl)pyrro lidin-3 -yl)-
3-(3-(2-hydroxy-2-
methylpropoxy)-4-methyl-1 -
phenyl-1H- pyrazol-5 -y l)urea 

544.3 
(M+H) 

364 ^NO^>F 
o^'NH 

HN , 

1 -((35,4i?)-4-(4-fluorophenyl)-
1 -(2-methoxyethyl)pyrrolidin-
3-yl)-3-(3-((i?)-2-
hydroxypropoxy)-4-methyl-1 -
phenyl-1H- pyrazol-5 -y l)urea 

512.3 
(M+H) 

365 

O^NH 

HN , 

0rv-o^yoH 

l-((35,4i?)-4-(3,4-
difluorophenyl)-1 -(2-
methoxy ethyl)pyrro lidin-3 -yl)-
3-(3-((i?)-2-hydroxypropoxy)-
4-methyl-1 -phenyl-1H-
pyrazol-5 -yl)urea 

530.3 
(M+H) 

273 
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366 

O^/NH F 

HN . 

O^0H 

l-((35,4i?)-4-(3,5-
difluorophenyl)-1 -(2-
methoxy ethyl)pyrro lidin-3 -yl)-
3-(3-((i?)-2-hydroxypropoxy)-
4-methyl-1 -phenyl-1H-
pyrazol-5 -yl)urea 

530.3 
(M+H) 

367 

O^NH F 

HN , 

(YN>/O-YOH 
CF3 

l-((35,4i?)-4-(3,5-
difluorophenyl)-1 -(2-
methoxy ethyl)pyrro lidin-3 -yl)-
3-(4-methyl-1 -phenyl-3-((i?)-
3,3,3-trifluoro-2-
hydroxypropoxy)-1 //-pyrazol-
5-yl)urea 

584.2 
(M+H) 

368 /0^O OF 
O^H 

HN . 

Qf\r-o^aH 

1 -((3S,4/?)-4-(4-fluorophenyl)-
1 -(2-methoxyethyl)pyrrolidin-
3-yl)-3-(3-((5)-2-
hydroxypropoxy)-4-methyl-1 -
phenyl-1 //-pyrazol-5 -y l)urea 

512.3 
(M+H) 

369 ^o-c$ 
O^NH F 

HN , 

rvw 
CF3 

l-((3£,4fl)-4-(3,5-
difluorophenyl)-1 -(2-
methoxy ethyl)pyrro lidin-3 -yl)-
3-(4-methyl-1 -phenyl-3-((S)-
3,3,3-trifluoro-2-
hydroxypropoxy)-1 //-pyrazol-
5-yl)urea 

584.3 
(M+H) 

370 

O^NH F 

HN CI 

ON>^O<OH 

1 -(4-chloro-3-(2-hydroxy-2-
methylpropoxy)-1 -phenyl-1H-
pyrazol-5-yl)-3-((3S,4/?)-4-
(3,5-difluorophenyl)-1 -(2-
methoxyethyl)pyrrolidin-3 -
yl)urea 

564.2 
(M+H) 

371 N^—<^^-F 

O^NH 

HN CI 

(yv~<oT 

1 -(4-chloro-3-(2-hydroxy-2-
methylpropoxy)-1 -phenyl-1H-
pyrazol-5 -yl)-3 -((35,4i?)-4-(4-
fluorophenyl)-1 -(2-
methoxy ethyl)pyrrolidin-3 -
yl)urea 

546.2 
(M+H) 

274 
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372 F 

0^> 

HN CI 

(^yv^y5" 

l-(4-chloro-3-((i?)-2-
hydroxypropoxy)-1 -phenyl-
l/f-pyrazol-5-yl)-3-((35',4i?)-4-
(3,4-difluorophenyl)-1 -(2-
methoxyethyl)pyrrolidin-3 -
yl)urea 

550.2 
(M+H) 

373 

Cy'™ F 

HN CI 

l-(4-chloro-3-((7?)-2-
hydroxypropoxy)-1 -phenyl-
l/f-pyrazol-5-yl)-3-((35',4i?)-4-
(3,5-difluorophenyl)-1 -(2-
methoxyethyl)pyrrolidin-3 -
yl)urea 

550.2 
(M+H) 

374 

O^NH 
HN ci 

l-(4-chloro-3-((i?)-2-
hydroxypropoxy)-1 -phenyl-
1 //-pyrazol-5-yl)-3-((3S,4/?)-4-
(4-fluorophenyl)-1 -(2-
methoxyethyl)pyrrolidin-3 -
yl)urea 

532.2 
(M+H) 

375 

^O-C^ 
O^NH 

HN Br 

OWYOH 

1 -(4-bromo-3 -((R)-2-
hydroxypropoxy)-1 -phenyl-
l/f-pyrazol-5-yl)-3-((35',4i?)-4-
(3,4-difluorophenyl)-1 -(2-
methoxyethyl)pyrrolidin-3 -
yl)urea 

594.2 
(M+H) 

376 

O^NH ' 

HN Br 

1 -(4-bromo-3 -((R)-2-
hydroxypropoxy)-1 -phenyl-
l/f-pyrazol-5-yl)-3-((35',4i?)-4-
(3,5-difluorophenyl)-1 -(2-
methoxyethyl)pyrrolidin-3 -
yl)urea 

594.2 
(M+H) 

377 

o^> 
HN Br 

O-v^o^f0" 

1 -(4-bromo-3 -((R)-2-
hydroxypropoxy)-1 -phenyl-
1 //-pyrazol-5-yl)-3-((3S,4/?)-4-
(4-fluorophenyl)-1 -(2-
methoxyethyl)pyrrolidin-3 -
yl)urea 

576.2 
(M+H) 

275 
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378 

O^'NH F 

HN . 

0^0H 

l-((3£,4fl)-4-(3,5-
difluorophenyl)-1 -(2-
methoxy ethyl)pyrro lidin-3 -yl)-
3-(3-((i?)-2-hydroxybutoxy)-4-
methyl-1 -phenyl-1 //-pyrazol-
5-yl)urea 

544.3 
(M+H) 

379 

O^NH 

HN , 

rvNv-°a^oH 
\=s=/ Et 

1 -((3S,4/?)-4-(4-fluorophenyl)-
1 -(2-methoxyethyl)pyrrolidin-
3-yl)-3-(3-((i?)-2-
hydroxybutoxy)-4-methyl-1 -
phenyl-1 //-pyrazol-5 -y l)urea 

526.3 
(M+H) 

380 

O^/NH 
HN , 

Qf<SAo^;,OH 

1-((35,4i?)-4-(3,4-
difluorophenyl)- 1 -(2-
methoxy ethyl)pyrro lidin-3 -yl)-
3-(3-((i?)-2-hydroxybutoxy)-4-
methyl-1 -phenyl-1 //-pyrazol-
5-yl)urea 

544.3 
(M+H) 

381 

O^NH 
HN Br 

0-VV® 
0 

ethyl 4-bromo-5-(3-((3S,4/?)-
4-(3,4-difluorophenyl)-1 -(2-
methoxyethyl)pyrrolidin-3 -
y l)ureido)-1 -phenyl-1H-
pyrazole-3-carboxylate 

592.2 
(M+H) 

382 -^Q-O 
NH 

^ , HN / 

Qxyc^0" 

1 -((3S,4/?)-4-(4-fluorophcnyl)-
1 -(2-methoxyethyl)pyrrolidin-
3-yl)-3-(l'-(2-methoxy ethyl)-
4-methyl-1 -phenyl-\H,\ 'H-
[3,4'-bipyrazol]-5-yl)urea 

562.3 
(M+H) 

383 

NH 

^ , HN / 

Qxyc^0" 

1 -((3S,4/?)-4-(3-fluorophenyl)-
1 -(2-methoxyethyl)pyrrolidin-
3-yl)-3-(l'-(2-methoxy ethyl)-
4-methyl-1 -phenyl-1 H, 1 '//-
[3,4'-bipyrazol]-5-yl)urea 

562.3 
(M+H) 

276 
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384 

NH F 

^ , HN / 

If N 

1 -((3S,4/?)-4-(3-fluorophenyl)-
1 -(2-methoxyethyl)pyrrolidin-
3 -yl)-3 -(4-methyl-3 -(2-methyl-
2 H-1,2,3-triazol-4-yl)-1 -
phenyl-1 //-pyrazol-5 -y l)urea 

519.3 
(M+H) 

385 

NH 
0=< , 

HN / 

jf Jj^ N \^N 

1 -((3S,4/?)-4-(4-fluorophcnyl)-
1 -(2-methoxyethyl)pyrrolidin-
3 -yl)-3 -(4-methyl-3 -(2-methyl-
2 H-1,2,3-triazol-4-yl)-1 -
phenyl-1 //-pyrazol-5 -y l)urea 

519.3 
(M+H) 

386 ^Q-(£ 
O^NH 

HN 
, )=/ r^o 

J 

1-((35,4i?)-4-(3,4-
difluorophenyl)- 1 -(2-
methoxyethyl)pyrro lidin-3 -yl)-
3-(4-methyl-3-(2-
morpholinoethoxy)-1 -phenyl-
1 //-pyrazol-5 -y l)urea 

585.3 
(M+H) 

387 

O^H 

<>vO^ 
o 

1-((35,4i?)-4-(3,4-
difluorophenyl)- 1 -(2-
methoxy ethyl)pyrro lidin-3 -yl)-
3 -(3 -(2-( 1,3 •-dioxoisoindolin-2-
yl)ethoxy)-4-methyl-1 -phenyl-
1 //-pyrazol-5 -y l)urea 

645.3 
(M+H) 

388 

O^H 

HN 

^ W r^N-Boc 
y/V- N. N. J \___/ N^cr^ v~/ 

tert-butyl 4-(2-((5-(3-((3£,4fl)-
4-(3,4-difluorophenyl)-1 -(2-
methoxyethyl)pyrrolidin-3 -
yl)ureido)-4-methyl-1 -phenyl-
1 //-pyrazol-3-
yl)oxy)ethyl)piperazine-1 -
carboxylate 

684.4 
(M+H) 

389 

NH °=< 
CHNH 

Trans-1 -(2-methoxyethyl)-4-
phenylpyrro lidin-3 -yl)-3 -(2-
phenyl-2H-indazol-3 -yl)urea 

456.2 
(M+H) 

277 
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390 

HN yo 
HN /=\ 

Cx 

l-((3S,4R)-4-(3,4-
difluorophenyl)-1 -(2-
methoxy ethyl)pyrro lidin-3 -yl)-
3 -(2-phenyl-2H-indazol-3 -
yl)urea 

492.0 
(M+H) 

391 

HN \^^-F Y° 

|0^N.N^O N-NX 

l-((3S,4R)-4-(3,4-
difluorophenyl)-1 -(2-
methoxy ethyl)pyrro lidin-3 -yl)-
3 -(4-methyl-3 -((1 -methyl-1H-
1,2,4-triazol-3-yl)methoxy)-1 -
phenyl-1 H-pyrazol-5 -yl)urea 

567.3 
(M+H) 

392 

HN >°] 
HN / r . 

l-((3S,4R)-4-(3,5-
difluorophenyl)-1 -(2-
methoxy ethyl)pyrro lidin-3 -yl)-
3-(3-(((R)-2,2-dimethyl-l,3-
dioxolan-4-yl)methoxy)-4-
methyl-1 -phenyl-1 H-pyrazol-
5-yl)urea 

586.2 
(M+H) 

393 

HN y° i 
HN / ^ 

0^N.N^° 0^ 

l-((3S,4R)-4-(3,5-
difluorophenyl)-1 -(2-
methoxy ethyl)pyrro lidin-3 -yl)-
3-(3-(((S)-2,2-dimethyl-l,3-
dioxolan-4-yl)methoxy)-4-
methyl-1 -phenyl-1 H-pyrazol-
5-yl)urea 

586.2 
(M+H) 

394 •^v 
HN \^^F yo ̂  

HN / 

r-"N*^-N. )>—0 
\\ 1 \ ^ N 

l-((3S,4R)-4-(3,4-
difluorophenyl)-1 -(2-
methoxyethyl)pyrro lidin-3 -yl)-
3-(3-ethoxy-4-methyl-l-
(pyrazin-2-yl)-1 H-pyrazol-5 -
yl)urea 

502.2 
(M+H) 

395 

HN \^^F y° 
HN 

ft N 
Ns J N 

l-((3S,4R)-4-(3,4-
difluorophenyl)-1 -(2-
methoxy ethyl)pyrro lidin-3 -yl)-
3-(2-(pyridazin-4-yl)-2,4,5,6-
tetrahydrocyclopenta[c]pyrazo 
l-3-yl)urea 

484.2 
(M+H) 
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Ex. # Structure Name MS (apci) 
m/z 

396 

HN \^~-F yo ^ 
HH Or N 0K 

5-(3-((3S,4R)-4-(3,4-
difluorophenyl)- 1 -(2-
methoxyethyl)pyrrolidin-3 -
yl)ureido)-4-methyl-1 -phenyl-
1 H-pyrazol-3-yl 
dimethylcarbamate 

543.2 
(M+H) 

397 ~«"V 
HN \^;^F yo ̂  

"H OrN 0^o 

5-(3-((3S,4R)-4-(3,4-
difluorophenyl)- 1 -(2-
methoxyethyl)pyrrolidin-3 -
yl)ureido)-4-methyl-1 -phenyl-
1 H-pyrazol-3-yl morpholine-4-
carboxylate 

585.3 
(M+H) 

398 -<n. 
HN y° \ 

HN / r ^ >={ r-C? 
Q^N.N^0 O^-

l-(3-(((S)-2,2-dimethyl-l,3-
dioxolan-4-yl)methoxy)-4-
methyl-1 -phenyl-1 H-pyrazol-
5-yl)-3-((3S,4R)-l-(2-
methoxy ethy l)-4 -(3,4,5-
trifluorophenyl)pyrrolidin-3 -
yl)urea 

604.3 
(M+H) 

399 

HN r 1 HN / r . 

0/N.N^° b^-

l-(3-(((R)-2,2-dimethyl-l,3-
dioxolan-4-yl)methoxy)-4-
methyl-1 -phenyl-1 H-pyrazol-
5-yl)-3-((3S,4R)-l-(2-
methoxy ethy l)-4 -(3,4,5-
trifluorophenyl)pyrrolidin-3 -
yl)urea 

604.3 
(M+H) 

400 

HN \>^F >° j 
HNHL^ JQJ-N.N^O OTBS 

l-(3-((S)-2-(tert-
butyldimethylsilyloxy)propoxy 
)-4-methyl-1 -phenyl-1H-
pyrazol-5-yl)-3-((3S,4R)-l-(2-
methoxy ethy l)-4 -(3,4,5-
trifluorophenyl)pyrrolidin-3 -
yl)urea 

662.3 
(M+H) 

401 

HN \<^F y° j 
HN / P 

/—^~-QfN^° OH 

1 -(3-(2-hydroxy-2-
methylpropoxy)-4-methyl-1 -
phenyl-1 H-pyrazol-5 -yl)-3 -
((3 S,4R)-1 -(2-methoxyethyl)-
4-(3,4,5-
trifluorophenyl)pyrrolidin-3 -
yl)urea 

562.3 
(M+H) 
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Ex. # Structure Name MS (apci) 
m/z 

402 

HN y° / 
H\ / ^^6 

N OTBDMS 

l-(3-((S)-2-(tert-
butyldimethylsilyloxy)-3 -
methoxypropoxy)-4-methyl-1 -
phenyl-1 H-pyrazol-5 -yl)-3 -
((3 S,4R)-4-(3,4-
difluorophenyl)- 1 -(2-
methoxyethyl)pyrrolidin-3 -
yl)urea 

674.3 
(M+H) 

[00909] The following compounds were prepared according to the method of Example 1, 

Step B, using the appropriate halogenated pyrazole carbamate starting materials. 

Ex. # Structure Name MS (apci) 
m/z 

403 

NH F 

1 ft NH 

\ 

1 -(4-chloro-3-(methoxy 
methyl)-1 -phenyl-1 H-pyrazol-
5-yl)-3-((3 S,4R)-4-(3,4-
difluorophenyl)- 1 -(2-
methoxy ethyl)pyrrolidin-3 -
yl)urea 

520.2 
(M+H) 

404 

NH F 

1 ft NH 

^Br 

\ 

1 -(4-bromo-3-(methoxy 
methyl)-1 -phenyl-1 H-pyrazol-
5-yl)-3-((3 S,4R)-4-(3,4-
difluorophenyl)- 1 -(2-
methoxy ethyl)pyrrolidin-3 -
yl)urea 

564.1 
(M+H) 

405 F 

NH F 

N^/ 

^~o 
\ 

1 -(4-chloro-3-(methoxy 
methyl)-1 -phenyl-1 H-pyrazol-
5-yl)-3-((3S,4R)-4-(3,5-
difluorophenyl)-1 -(2-
methoxy ethyl)pyrrolidin-3 -
yl)urea 

520.2 
(M+H) 

406 /0"^N^0 
NH F 

( NH 

i N)—Br 
Nss/ 

\ 

1 -(4-bromo-3-(methoxy 
methyl)-1 -phenyl-1 H-pyrazol-
5-yl)-3-((3S,4R)-4-(3,5-
difluorophenyl)-1 -(2-
methoxy ethyl)pyrrolidin-3 -
yl)urea 

564.1 
(M+H) 

280 
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Ex. # Structure Name MS (apci) 
m/z 

407 

NH 

Ni^/ 

\ 

1 -(4-chloro-3-(methoxy 
methyl)-1 -phenyl-1 H-pyrazol-
5-yl)-3-((3S,4R)-4-(4-
fluorophenyl)-1 -(2-
methoxyethyl)pyrrolidin-3 -
yl)urea 

502.2 
(M+H) 

408 

NH 

f ft NH 

^Br 

\ 

1 -(4-bromo-3-(methoxy 
methyl)-1 -phenyl-1 H-pyrazol-
5-yl)-3-((3S,4R)-4-(4-
fluorophenyl)-1 -(2-
methoxyethyl)pyrrolidin-3 -
yl)urea 

546.2 
(M+H) 

409 

NH F 

j H NH 

4' F OH 

l-(4-chloro-3-(l,l-difluoro-2-
hydroxy ethyl)-1 -phenyl-1H-
pyrazol-5 -yl)-3 -((3 S ,4R)-4-
(3,4-difluorophenyl)-1 -(2-
methoxyethyl)pyrrolidin-3 -
yl)urea 

556.2 
(M+H) 

410 F 

^0'V-^N'A) 

NH F 

Nsa/ 

FT^OH 

l-(4-chloro-3-(l,l-difluoro-2-
hydroxy ethyl)-1 -phenyl-1H-
pyrazol-5 -yl)-3 -((3 S ,4R)-4-
(3,5 -difluorophenyl)-1 -(2-
methoxyethyl)pyrrolidin-3 -
yl)urea 

556.2 
(M+H) 

411 ^O-O 
NH 

f ft NH 

F OH 

l-(4-chloro-3-(l,l-difluoro-2-
hydroxy ethyl)-1 -phenyl-1H-
pyrazol-5 -yl)-3 -((3 S ,4R)-4-(4-
fluorophenyl)-1 -(2-
methoxyethyl)pyrrolidin-3 -
yl)urea 

538.2 
(M+H) 

412 

NH F Q°1« 
N^/ V 

OH 

l-(4-chloro-3-((S)-2-
hydroxypropyl)-1 -phenyl-1H-
pyrazol-5-yl)-3-((3S,4R)-4-
(3,4-difluorophenyl)-1 -(2-
methoxyethyl)pyrrolidin-3 -
yl)urea 

534.2 
(M+H) 
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Ex. # Structure Name MS (apci) 
m/z 

413 

NH F 

f ft NH 

% 
OH 

l-(4-chloro-3-((R)-2-
hydroxypropyl)-1 -phenyl-1H-
pyrazol-5 -yl)-3 -((3 S ,4R)-4-
(3,4-difluorophenyl)-1 -(2-
methoxyethyl)pyrrolidin-3 -
yl)urea 

534.2 
(M+H) 

414 

NH F Q°t 
Ni=y V 

OH 

1 -(4-bromo-3-((R)-2-
hydroxypropyl)-1 -phenyl-1H-
pyrazol-5 -yl)-3 -((3 S ,4R)-4-
(3,4-difluorophenyl)-1 -(2-
methoxyethyl)pyrrolidin-3 -
yl)urea 

578.2 
(M+H) 

415 

NH F Q°1H 

OH 

1 -(4-chloro-3-(2-hydroxy-2-
methylpropyl)-1 -phenyl-1H-
pyrazol-5 -yl)-3 -((3 S ,4R)-4-
(3,4-difluorophenyl)-1 -(2-
methoxyethyl)pyrrolidin-3 -
yl)urea 

548.2 
(M+H) 

416 

NH F 
O^ 

NH Ckv 
N=/ 

V=N 
V-

l-(4-chloro-3-(3-methyl-l,2,4-
oxadiazol-5 -yl)-1 -phenyl-1H-
pyrazol-5 -yl)-3 -((3 S ,4R)-4-
(3,4-difluorophenyl)-1 -(2-
methoxyethyl)pyrrolidin-3 -
yl)urea 

558.1 
(M+H) 

417 

NH F 
0=< 

1 ft NH 

^Br 

1 -(4-bromo-3-(2-cyanopropan-
2-yl)-1 -phenyl-1 H-pyrazol-5 -
yl)-3-((3S,4R)-4-(3,4-
difluorophenyl)- 1 -(2-
methoxy ethyl)pyrrolidin-3 -
yl)urea 

587.2 
(M+H) 

418 /0^N-^Q^p 
NH F 

^ 0=< 
Q. vNH 

N-\ 
^Cl 

1 -(4-chloro-3-(2-cyanopropan-
2-yl)-1 -phenyl-1 H-pyrazol-5 -
yl)-3-((3S,4R)-4-(3,4-
difluorophenyl)- 1 -(2-
methoxy ethyl)pyrrolidin-3 -
yl)urea 

543.2 
(M+H) 
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Ex. # Structure Name MS (apci) 
m/z 

419 

0=< 

f\ T 
N=^ 

4 
N 

1 -(4-bromo-1 '-methyl-1 -
phenyl-1H, l'H- [3,4'-
bipyrazol]-5-yl)-3-((3S,4R)-4-
(3,5 -difluorophenyl)-1 -(2-
methoxyethyl)pyrrolidin-3 -
yl)urea 

602.2 
(M+H) 

420 

NH F °-c ox 
h VN-

1 -(4-bromo-1 '-methyl-1 -
phenyl-1H, l'H- [3,4'-
bipyrazol]-5-yl)-3-((3S,4R)-4-
(3,4-difluorophenyl)-1 -(2-
methoxyethyl)pyrrolidin-3 -
yl)urea 

602.2 
(M+H) 

421 

NH 

a«v 
> ^ ,N 

N 

1 -(4-bromo-1 '-methyl-1 -
phenyl-1H, l'H- [3,4'-
bipyrazol]-5-yl)-3-((3S,4R)-4-
(4-difluorophenyl)-1 -(2-
methoxyethyl)pyrrolidin-3 -
yl)urea 

582.2 
(M+H) 

422 F 

NH F °-c 
NH 

W^N^W-"01 
N=/ 

4- ,N-^_ 
N 

1 -(4-chloro-1 '-methyl-1 -
phenyl-1H, l'H- [3,4'-
bipyrazol]-5-yl)-3-((3S,4R)-4-
(3,5 -difluorophenyl)-1 -(2-
methoxyethyl)pyrrolidin-3 -
yl)urea 

556.2 
(M+H) 

423 

NH F 

f\ r 
N=/ 

4 ,N^ 
N 

1 -(4-chloro-1 '-methyl-1 -
phenyl-1H, l'H- [3,4'-
bipyrazol]-5-yl)-3-((3S,4R)-4-
(3,4-difluorophenyl)-1 -(2-
methoxyethyl)pyrrolidin-3 -
yl)urea 

556.2 
(M+H) 
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Ex. # Structure Name MS (apci) 
m/z 

424 

NH 

f\ T 
4 ,N^_ 

N 

1 -(4-chloro-1 '-methyl-1 -
phenyl-1H, l'H- [3,4'-
bipyrazol]-5-yl)-3-((3S,4R)-4-
(4-fluorophenyl)-1 -(2-
methoxy ethyl)pyrrolidin-3 -
yl)urea 

538.2 
(M+H) 

425 

NH 

f\ T 
N=/ 

4 ,N^ 
N 

1 -(4-chloro-1 '-methyl-1 -
phenyl-1H, l'H- [3,4'-
bipyrazol]-5-yl)-3-((3S,4R)-4-
phenyl-l-(2-
methoxy ethyl)pyrrolidin-3 -
yl)urea 

520.0 
(M+H) 

426 F 

NH F °*< 
NH 

W^N-V^CI 
N=/ o 

1 -(4-chloro-1,3 -diphenyl-1H-
pyrazol-5 -yl)-3 -((3 S ,4R)-4-
(3,5 -difluorophenyl)-1 -(2-
methoxyethyl)pyrrolidin-3 -
yl)urea 

552.2 
(M+H) 

427 F 

NH F °-c 
f\ T 

N=/ 

W 

1 -(4-bromo-1,3 -diphenyl-1H-
pyrazol-5 -yl)-3 -((3 S ,4R)-4-
(3,5 -difluorophenyl)-1 -(2-
methoxyethyl)pyrrolidin-3 -
yl)urea 

598.2 
(M+H) 

428 

NH 

f\ T 
N=/ 

W 

1 -(4-bromo-1,3 -diphenyl-1H-
pyrazol-5 -yl)-3 -((3 S ,4R)-4-(4-
fluorophenyl)-1 -(2-
methoxyethyl)pyrrolidin-3 -
yl)urea 

578.4 
(M+H) 

284 
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Ex. # Structure Name MS (apci) 
m/z 

429 F 

NH F 
0S< 

NH Ckv 
N=/ 

1 -(4-chloro-3-methyl-1 -
phenyl-1 H-pyrazol-5 -yl)-3 -
((3S,4R)-4-(3,5-
difluorophenyl)-1 -(2-
methoxy ethyl)pyrrolidin-3 -
yl)urea 

554.2 
(M+H) 

430 F 

NH F 
0^ 

NH Ckv 
N=/ 

1 -(4-bromo-3 -methyl-1 -
phenyl-1 H-pyrazol-5 -yl)-3 -
((3S,4R)-4-(3,5-
difluorophenyl)-1 -(2-
methoxy ethyl)pyrrolidin-3 -
yl)urea 

501.1 
(M+H) 

431 

NH °-c 
NH 

W^N^W-01 
N=/ 

4 ,N^ 
N 

1 -(4-chloro-1 '-methyl-1 -
phenyl-1H, l'H- [3,4'-
bipyrazol]-5-yl)-3-((3S,4R)-4-
(5 -fluoropyridin-3 -yl)-1 -(2-
methoxyethyl)pyrrolidin-3 -
yl)urea 

540.2 
(M+H) 

432 

'NH 
0^ 

f\ T 
N=/ 

4 ,N^ 
N 

1 -(4-fluoro-1 '-methyl-1 -
phenyl-1H, l'H- [3,4'-
bipyrazol]-5-yl)-3-((3S,4R)-4-
(5 -fluoropyridin-3 -yl)-1 -(2-
methoxyethyl)pyrrolidin-3 -
yl)urea 

523.2 
(M+H) 

433 ^NCKJ 
NH 

0^ 
NH 

V \ X W^N^V-Br 
N=/ 

1 -(4-bromo-3 -methyl-1 -
phenyl-1 H-pyrazol-5-yl)-3-

-4-(5-fluoropyridin-3-yl)-
1 -(2-methoxyethyl)pyrrolidin-
3-yl)urea 

519.1 
(M+H) ^NCKJ 

NH 
0^ 

NH 
V \ X W^N^V-Br 

N=/ 

434 ^0-6 
NH 

0^ 
NH Ckv 

N=/ 

1 -(4-bromo-3 -methyl-1 -
phenyl-1 H-pyrazol-5-yl)-3-

-4-(5-fluoropyridin-3-yl)-
1 -(2-methoxyethyl)pyrrolidin-
3-yl)urea 

473.2 
(M+H) 
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Ex. # Structure Name MS (apci) 
m/z 

435 

NH °-c 
f\ T N 7-~Br 

N=/ o 

1 -(4-bromo-1,3 -diphenyl-1H-
pyrazol-5-yl)-3-(trans-4-(5 -
fluoropyridin-3 -yl)-1 -(2-
methoxy ethyl)pyrrolidin-3 -
yl)urea 

579.2 
(M+H) 

436 
\=N 

NH °-c 
fx X 

N=/ 

W 

1 -(4-chloro-1,3 -diphenyl-1H-
pyrazol-5-yl)-3-{trans-4-{5 -
fluoropyridin-3 -yl)-1 -(2-
methoxy ethyl)pyrrolidin-3 -
yl)urea 

535.2 
(M+H) 

437 

NH 
0^ 

NH O-A-* 
N=/ 

1 -(4-bromo-3 -methyl-1 -
phenyl-1 H-pyrazol-5-yl)-3-
(trans-4-(5-fluoropyridin-2-
yl)-l-(2-
methoxy ethyl)pyrrolidin-3 -
yl)urea 

525.2 
(M+H) 

438 

NH F °-c 
fX XL F V^N^VF 

N=^ 

4 ,N^ 
N 

1-((3 S,4R)-4-(3,4-
difluorophenyl)- 1 -(2-
methoxy ethyl)pyrro lidin-3 -yl)-
3-(4-fluoro-1 '-methyl-1 -
phenyl-1H, l'H- [3,4'-
bipyrazol] -5 -yl)urea 

540.2 
(M+H) 

439 F 

NH F 

fX x 
N=/ 

4 ,N 
N 

l-((3S,4R)-4-(3,5-
difluorophenyl)-1 -(2-
methoxy ethyl)pyrro lidin-3 -yl)-
3-(4-fluoro-1 '-methyl-1 -
phenyl-1H, l'H- [3,4'-
bipyrazol] -5 -yl)urea 

540.2 
(M+H) 

440 

OX-
> <*• ,N^ 

N 

1 -(4-bromo-1 '-methyl-1 -
phenyl-1H, l'H- [3,4'-
bipyrazol]-5-yl)-3-((3S,4R)-4-
(5 -fluoropyridin-3 -yl)-1 -(2-
methoxyethyl)pyrrolidin-3 -
yl)urea 

585.2 
(M+H) 
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Example 441 

/ 

l-(l'.4-dimethvl-l-phenyl-lH.rH-r3.4'-biDvrazol1-5-vn-3-((3S.4R)-4-(4-fluoroDhenvn-l-(2-

methoxyethvOpyrro lidin-3-vOurea 

[00910] To a suspension of (3S,4R)-4-(4-fluorophenyl)-l-(2-methoxyethyl)pyrrolidin-3-

amine dihydrochloride (Preparation LI; 40 mg, 0.13 mmol) in DMA (428 uL) was added DIEA 

(112 uL, 0.64 mmol) to obtain a clear solution. To this solution was added phenyl 1',4-dimethyl-1-

phenyl-lH,rH-3,4'-bipyrazol-5-ylcarbamate (Intermediate 199; 53 mg, 0.14 mmol). After 

overnight stirring, the reaction was directly purified by reverse-phase chromatography (CI8, 5 to 

42% acetonitrile/water) to yield the l-(r,4-dimethyl-l-phenyl-lH,rH-[3,4'-bipyrazol]-5-yl)-3-

((3S,4R)-4-(4-fluorophenyl)-l-(2-methoxyethyl)pyrrolidin-3-yl)urea as white solid (42 mg, 63%>). 

MS (apci) m/z = 518.3 (M+H). JH NMR (400 MHz, CDC13) § 7.85 (s, IH), 7.74 (s, IH), 7.48-7.5 

(m, 2H), 7.34-7.38 (m, 2H), 7.27-7.31 (m, IH), 7.05-7.1 (m, 2H), 6.81-6.85 (m, 2H), 5.37 (br s, 

IH), 4.27 (br s, IH), 3.96 (s, 3H), 3.33-3.43 (m, 2H), 3.25 (br s, 3H), 3.16-3.19 (m, IH), 2.98 (br s, 

IH), 2.70-2.83 (m, 2H), 2.49-2.65 (m, 2H), 2.27 (t, IH), 2.09 (s, 3H). 

Example 442 
F 

/ 

l-(l'.4-dimethvl-l-phenyl-lH.l'H-r3.4'-bipvrazol1-5-vn-3-((3S.4R)-4-(3.5-difluorophenvn-l-(2-

methoxyethvDpyrro lidin-3-vDurea 

[00911] Prepared according to the method described in for Example 441, replacing (3S,4R)-

4-(4-fluorophenyl)-l-(2-methoxyethyl)pyrrolidin-3-amine dihydrochloride with (3S,4R)-4-(3,5-

difluorophenyl)-l-(2-methoxyethyl)pyrrolidin-3-amine dihydrochloride in Step F. MS (apci) m/z = 

536.3 (M+H). JH NMR (400 MHz, CDC13) § 7.86 (s, IH), 7.74 (s, IH), 7.49-7.52 (m, 2H), 7.36-
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7.41 (m, 2H), 7.28-7.33 (m, IH), 6.62-6.70 (m, 3H), 5.33 (br s, IH), 4.27 (br s, IH), 3.96 (s, 3H), 

3.36-3.45 (m, 2H), 3.27 (br s, 3H), 3.15-3.20 (m, IH), 2.96 (br s, IH), 2.72-2.81 (m, 2H), 2.54-2.67 

(m, 2H), 2.31 (t, IH), 2.11 (s, 3H). 

Example 443 
F 

/ 

1 -(14-dimcthyl-1 -phenyl-1 H. 1 'H-r3.4'-bipvrazol1-5-yl )-3-((3S.4R)-4-(3 A5-trifluorophcnyl)-1 -(2-

methoxyethvOpyrro lidin-3-vOurea 

Prepared according to the method described in for Example 441, replacing (3S,4R)-4-(4-

fluorophenyl)-l-(2-methoxy ethyl)pyrro lidin-3-amine dihydrochloride with (3S,4R)-4-(3,4,5-

trifluorophenyl)-l-(2-methoxyethyl)pyrrolidin-3-amine dihydrochloride in Step F. MS (apci) m/z = 

554.3 (M+H). 

Example 444 

/ 

l-(l'.4-dimethvl-l-phenyl-lH.l'H-r3.4'-bipvrazol1-5-vn-3-((3S.4R)-4-(3.4-difluorophenvn-l-(2-

methoxyethvDpyrro lidin-3-vDurea 

[00912] Prepared according to the method described in Example 441, replacing (3S,4R)-4-

(2,4-fluorophenyl)-l-(2-methoxyethyl)pyrrolidin-3-amine dihydrochloride with (3S,4R)-4-(3,4-

difluorophenyl)-1-(2-methoxy ethyl)pyrro lidin-3-amine dihydrochloride and in Step F. MS (apci) 

m/z = 554.3 (M+H). JH NMR (400 MHz, CDC13) § 7.86 (s, IH), 7.74 (s, IH), 7.48-7.52 (m, 2H), 

7.34-7.39 (m, 2H), 7.28-7.32 (m, IH), 6.92-7.04 (m, 2H), 6.81-6.85 (m, IH), 5.32 (br s, IH), 4.24 

(br s, IH), 3.96 (s, 3H), 3.38-3.40 (m, 2H), 3.26 (br s, 3H), 3.12-3.17 (m, IH), 2.91 (br s, IH), 2.72-

2.77 (m, 2H), 2.52-2.66 (m, 2H), 2.27 (t, IH), 2.1 (s, 3H). 
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Example 445 

o-o 
NH 

^ 0a< 
| » NH 

VN 
/ 

1 -(1 '.4-dimethyl-1 -phenyl-1H, 1 'H-T3.4'-bipvrazol1-5-yl )-3-((3 S ,4R)-4-('fluorophenyl)-1-(2-

methoxyethynpyrro lidin-3-vOurea 

[00913] Prepared according to the method described in Example 441, replacing (3S,4R)-4-

(4-fluorophenyl)-l-(2-methoxyethyl)pyrrolidin-3-amine dihydrochloride with (3S,4R)-4-(phenyl)-

1-(2-methoxyethyl)pyrrolidin-3-amine dihydrochloride in Step F. MS (apci) m/z = 500.3 (M+H). 

Example 446 

l-((3S.4R)-4-(3.4-difluorophenv0-l-(2-methoxvethv0pyrrolidin-3-v0-3-(r-(4-methoxvbenzv0-4-

methyl-1 -phenyl-1H. l'H- T3.4'-bipyrazol1 -5 -vOurea 

[00914] Prepared according to the method described in Example 441, replacing (3S,4R)-4-

(4-fluorophenyl)-l-(2-methoxy ethyl)pyrro lidin-3-amine dihydrochloride with (3S,4R)-4-(3,4-

fluorophenyl)-l-(2-methoxyethyl)pyrrolidin-3-amine dihydrochloride and phenyl 1',4-dimethyl-1-

phenyl-lH,l'H-3,4'-bipyrazol-5-ylcarbamate with phenyl (l'-(4-methoxybenzyl)-4-methyl-l-

phenyl-lH,l'H-[3,4'-bipyrazol]-5-yl)carbamate in Step F. MS (apci) m/z = 642.3 (M+H). 

Example 447 

CF-JCOOH 
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1 -((3 S ,4R)-4-(3.4-difluorophcnyl)-1 -(2-methoxyethvOpyrro lidin-3 -vl)-3-( 1 '-(4-methoxybenzv0-4-

methyl-1 -phenyl-1H. 1 'H- \ 3.4'-bipyrazol1-5-yl )urca trifluoroacetate 

[00915] A mixture of 1-((3 S,4R)-4-(3,4-difluorophenyl)-1-(2-methoxy ethyl)pyrro lidin-3-yl)-

3-(r-(4-methoxybenzyl)-4-methyl-l-phenyl-lH,rH-3,4'-bipyrazol-5-yl)urea (300 mg, 0.468 

mmol) and TFA (720 uL, 9.35 mmol) in a pressure vessel was sealed and heated at 60 °C. The 

reaction was heated for 18 hours, then cooled and ether (30 mL) was added and the resulting 

mixture was sonicated to provide the crude product as a beige solid. The solid was dissolved in 

minimal amount of MeOH and purified by reverse-phase chromatography (CI8, 5 to 35% to 50% 

acetonitrile/water) to provide l-((3S,4R)-4-(3,4-difluorophenyl)-l-(2-methoxyethyl)pyrrolidin-3-

yl)-3-(r-(4-methoxybenzyl)-4-methyl-l-phenyl-lH,rH-[3,4'-bipyrazol]-5-yl)urea as the triflate salt 

(135 mg. 38%). 

Example 44S 

2-(4-chloro-5-(3-((3 S.4R)-4-(3.4-difluorophenvl)-l-(2-methoxyethvOpyrro lidin-3-

vDureido)-1 -phenyl-1 H-pyrazol-3 -vDethyl acetate 

[00916] Step A: Preparation of 2-(4-chloro-5-((phenoxvcarbonvQamino)-1 -phenyl-1H-

pyrazol-3-vDethyl acetate and phenyl (3-(2-((phenoxvcarbonvDoxv)ethvD-l-phenyl-lH-pyrazol-5-

vDcarbamate: To a solution of 2-(5-amino-l-phenyl-lH-pyrazol-3-yl)ethanol (Intermediate 161, 

242 mg, 1.191 mmol) in EtOAc (10 mL) was added aqueous sodium hydroxide (2M, 1.19 mL, 2.38 

mmol) then phenyl carbonochloridate (0.179 mL, 1.43 mmol). The reaction was stirred at ambient 

temperature for 4 hours and then the phases were separated. The organic phase was washed with 

H20 (5 mL), brine (5 mL), dried with MgS04, filtered and concentrated to afford the product as a 

tan solid (250 mg), a mixture of two components: 2-(4-chloro-5-((phenoxycarbonyl)amino)-l-

phenyl-1 H-pyrazol-3 -yl)ethyl acetate and phenyl (3-(2-((phenoxycarbonyl)oxy)ethyl)-l-phenyl-

1 H-pyrazol-5-yl)carbamate which were used without purification in the next step. 

[00917] Step B: Preparation of 2-(4-chloro-5-((phenoxycarbonvDamino)-1 -phenyl-1H-

pyrazol-3-vDethyl acetate and phenyl (4-chloro-3-(2-((phenoxvcarbonvDoxv)ethyl)-l-phenyl-lH-

pyrazol-5 -vDcarbamate: To a solution of 2-(4-chloro-5-((phenoxycarbonyl)amino)-l-phenyl-1H-

pyrazol-3-yl)ethyl acetate and phenyl (3-(2-((phenoxycarbonyl)oxy)ethyl)-l-phenyl-lH-pyrazol-5-
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yl)carbamate (250 mg, 0.773 mmol) in DCM (10 mL) were added pyridinium 4-

methylbenzenesulfonate (PPTS) (19.4 mg, 0.077 mmol) and n-chlorosuccinimide (155 mg, 1.16 

mmol). The reaction was stirred at ambient temperature for 4 days, then diluted with H2O (10 mL), 

phases separated and aqueous phase extracted DCM (2 x 20 mL). The combined organic phases 

were dried (MgS04), filtered and concentrated. The crude oil was purified by silica column 

chromatography eluting with 40% acetone/hexanes to afford a the product as an orange oil (63 mg), 

a mixture of two components: 2-(4-chloro-5-((phenoxycarbonyl)amino)-l-phenyl-1 H-pyrazol-3-

yl)ethyl acetate, MS (apci) m/z = 400.1 (M+H), and phenyl (4-chloro-3-(2-((phenoxycarbonyl) 

oxy)ethyl)-l-phenyl-1 H-pyrazol-5-yl)carbamate, MS(apci) m/z = 478.1 (M+H). 

[00918] Step C: Preparation of 2-(4-chloro-5-(3-((3S.4R)-4-(3.4-difluorophenvD-l -(2-

methoxyethvDpyrrolidin-3 -vDureido)-1 -phenyl-1 H-pyrazol-3 -vDethyl acetate: To a solution of 

(3S,4R)-4-(3,4-difluorophenyl)-1-(2-methoxyethyl)pyrrolidin-3-amine dihydrochloride 

(Preparation F, 52 mg, 0.158 mmol) in DMA (0.6 mL) was added DIEA (0.110 mL, 0.630 mmol) 

was added a mixture of 2-(4-chloro-5-((phenoxycarbonyl)amino)-l-phenyl-1 H-pyrazol-3-yl)ethyl 

acetate and phenyl (4-chloro-3-(2-((phenoxycarbonyl)oxy)ethyl)-l-phenyl-1 H-pyrazol-5-

yl)carbamate (63 mg). The reaction mixture was stirred at ambient temperature for 2 hours then 

purified directly by reverse-phase column chromatography, eluting with 5-80% acetonitrile/water 

and collecting Peak 1 to afford the title compound as an orange solid (21.8 mg). MS (apci) m/z = 

562.2 (M+H). 

Example 449 

OH 

1-(4-chloro-3-(2-hvdroxyethvD-1-phenyl-1 H-pyrazol-5-vD-3-((3 S.4R)-4-(3.4-difluorophenvD-l-(2-

methoxvethvDpyrro lidin-3-vDurea 

[00919] Step A: Preparation of 2-(4-chloro-5-(3-((3S.4R)-4-(3.4-difluorophenvD-l-(2-

methoxvethvDpyrrolidin-3 -vDureido)-1 -phenyl-1 H-pyrazol-3 -vDethyl phenyl carbonate: The 

reaction mixture from Example 448, Step C, was purified directly by reverse-phase column 

chromatography, eluting with 5-80% acetonitrile/water and collecting Peak 2 to afford the title 

compound as a pale yellow gum (28 mg). MS (apci) m/z = 640.2 (M+H). 

[00920] Step B: Preparation of 1 -(4-chloro-3-(2-hvdroxyethvD-1 -phenyl- lH-pyrazol-5-vD-

3-((3S.4R)-4-(3.4-difluorophenvD-l-(2-methoxvethvDpyrrolidin-3-vDurea: To a solution of 2-(4-
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chloro-5-(3-((3S,4R)-4-(3,4-difluorophenyl)-l-(2-methoxyethyl)pyrrolidin-3-yl)ureido)-l-phenyl-

1 H-pyrazol-3-yl)ethyl phenyl carbonate (28 mg, 0.044 mmol) in THF (2 mL) and MeOH (1 mL) 

was added aqueous LiOH (2M, 0.066 mL, 0.132 mmol). The reaction mixture was stirred at 

ambient temperature for 2 hours then diluted with aqueous HCI (2M, 0.06 mL) and H20 (5 mL), 

and extracted with DCM (10 mL) then 10:90 MeOH/DCM (2x10 mL). The combined organic 

extracts were dried (MgS04), filtered and concentrated. The crude product was purified by silica 

column chromatography eluting with 0-10% MeOH/DCM to afford the product as an off-white 

solid (14 mg, 61%> yield). MS (apci) m/z = 520.2 (M+H). 

Example 450 

NH F 

aNH 
N/V 

OH 

1-((3 S.4R)-4-(3.4-difluorophenyl)-1-(2-methoxvethvl)pvrrolidin-3-vn-3-(3-(C/5-3-

hvdroxvcvclobutvl)-4-methvl-1 -phenyl-1 H-pvrazol-5 -vDurea 

[00921] Step A: Preparation of cis- and trans-1 -((3S,4R)-4-(3,4-difluoror>hcnyl)-1 -(2-

methoxyethvDpyrro lidin-3 -vD-3 -(3 -(3 -hvdroxvcvclobutvl)-4-methvl-1 -phenyl-1H-pyrazol-5 -

vDurea: To a solution of (3S,4R)-4-(3,4-difluorophenyl)-1-(2-methoxyethyl)pyrrolidin-3-amine 

dihydrochloride (Preparation F, 67 mg, 0.204 mmol) in DMA (1 mL) and DIEA (0.142 mL, 0.815 

mmol) was added phenyl 3-(3-hydroxycyclobutyl)-4-methyl-l -phenyl-1 H-pyrazol-5 -ylcarbamate 

(Intermediate 209; 74 mg, 0.204 mmol) and the reaction mixture as stirred at ambient temperature 

for 1 hour. The reaction mixture was directly purified by reverse-phase column chromatography, 

eluting with 5-70%> acetonitrile/water to yield the product as a white solid (59 mg, 55% yield). MS 

(apci) m/z = 526.3 (M+H). 

[00922] Step B: Preparation of 1 -((3S.4R)-4-(3.4-difluorophenvD-1 -(2-methoxyethvD 

pyrrolidin-3 -vD-3 -(3-(cis-3 -hydroxvcvclobutvD-4-methyl-1 -phenyl-1 H-pvrazol-5 -vDurea: The 

mixture of cis- and trans-1 -((3S,4R)-4-(3,4-difluorophcnyl)-1 -(2-mcthoxycthyl)pyrrolidin-3-yl)-3-

(3-(3-hydroxycyclobutyl)-4-methyl-l-phenyl-lH-pyrazol-5-yl)urea (55 mg, 0.105 mmol) was 

separated by preparatory HPLC on a benzamide column (Princeton Analytical, 4.6 mm x 250 mm, 

5 urn), eluted with 10%> EtOH/hexanes. Peak 1 was collected to afford the title compound as a 

white solid (21.1 mg, 38% yield). MS (apci) m/z = 526.3 (M+H). 1H NMR (d6-DMSO) 8 7.79 (br 

s, IH), 7.42 (m, 4H), 7.30 (m, 3H), 7.06 (m, IH), 6.70 (d, IH), 5.06 (d, IH), 4.04 (m, 2H), 3.43 (t, 

2H), 3.24 (s, 3H), 3.05 (m, 2H), 2.85 (m, 2H), 2.47-2.66 (m, 6H), 2.08 (m, 2H), 1.77 (s, 3H). 
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Example 451 

''OH 

1 -((3S.4R)-4-( 3,4-difluoror>hcnyl)-1 -(2-methoxvethvl)pyrrolidin-3 -vl)-3 -(3 -(trans-3 -

hydroxycvclobutylV4-methyl-1 -phenyl-1 H-pvrazol-5 -vOurea 

[00923] A mixture of cis and trans hydroxy cyclobutyl diastereomers l-((3S,4R)-4-(3,4-

difluorophenyl)-1 -(2-methoxy ethyl)pyrro lidin-3 -yl)-3 -(3 -(3 -hydroxy cyclobutyl)-4-methyl-1 -

phenyl-1 H-pyrazol-5-yl)urea (Example 450, Step A, 55 mg, 0.105 mmol) was separated by 

preparatory HPLC on a benzamide column (Princeton Analytical, 4.6 mm x 250 mm, 5 urn), eluted 

with 10% EtOH/hexanes. Peak 2 was collected to afford the title compound as a white solid (27.5 

mg, 50% yield). MS (apci) m/z = 526.3 (M+H). JH NMR (d6-DMSO) 8 7.80 (br s, IH), 7.42 (m, 

4H), 7.31 (m, 3H), 7.06 (m, IH), 6.70 (d, IH), 5.02 (d, IH), 4.33 (m, IH), 4.04 (m, IH), 3.43 (t, 

2H), 3.34 (m, IH), 3.24 (s, 3H), 3.05 (m, 2H), 2.88 (t, IH), 2.43-2.67 (m, 6H), 2.19 (m, 2H), 1.74 

(s, 3H). 

Example 452 

l-(4-chloro-3-(c/5-3-hvdroxvcvclobutyl)-l-phenyl-1 H-pyrazol-5-vl)-3-((3 S.4R)-4-(3.4-

difluorophenyl)-1 -(2-methoxvethvl)pvrrolidin-3-vl)urea 

[00924] Step A: cis- and trans-1 -(4-chloro-3 -(3 -hvdroxycvclobutvD-1 -phenyl-1 H-pvrazol-5 -

vl)-3-((3S.4R)-4-(3.4-difluorophenyl)-1-(2-methoxyethyDpyrrolidin-3-vDurea: Prepared according 

to the method described in Example 450, Step A, replacing phenyl 3-(3-hydroxycyclobutyl)-4-

methyl-1-phenyl-1 H-pyrazol-5-ylcarbamate with phenyl (4-chloro-3-(3-hydroxycyclobutyl)-1-

phenyl-1 H-pyrazol-5-yl)carbamate (Intermediate 238) in Step A to afford the product as a mixture 

of cis and trans hydroxycyclobutyl diastereomers. MS (apci) m/z = 546.2 (M+H). 
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[00925] Step B: Preparation of 1 -(4-chloro-3-(i/.s-3-hvdroxvcyclobutyl)-1 -phenyl-1H-

pvrazol-5-vn-3-((3S.4R)-4-(3.4-difluorophenvn-l-(2-methoxvethvnpyrrolidin-3-vnurea: To a 

mixture of cis and trans hydroxy cyclobutyl diastereomers 1-(4-chloro-3-(3-hydroxy cyclobutyl)-1-

phenyl-1 H-pyrazol-5-yl)-3-((3 S,4R)-4-(3,4-difluorophenyl)-1-(2-methoxy ethyl)pyrrolidin-3-

yl)urea (41 mg, 0.075 mmol) was separated by preparatory HPLC on a DEAP column (Princeton 

Analytical, 4.6 mm x 250 mm, 5 urn), eluted with 10% EtOH/hexanes. Peak 1 was collected to 

afford the title compound as a white solid (10.2 mg, 25% yield). MS (apci) m/z = 546.2 (M+H). 1H 

NMR (CDC13) 7.50 (d, 2H), 7.41 (t, 2H), 7.30 (m, IH), 7.05 (m, IH), 6.97 (m, IH), 6.86 (m, IH), 

5.48 (m, IH), 4.30 (m, IH), 3.43 (br m, 2H), 3.33 (m, IH), 3.25 (br m, 2H), 3.10 (m, 2H), 2.96 (br 

m, IH), 2.60-2.83 (m 5H), 2.33 (m, 3H). 

Example 453 

NH F °=< 
aNH 

N-^l 

''OH 

1 -(4-chloro-3-(( 1 r.3S )-3-hydroxvcvclobutyl)-1 -phenyl-1 H-nvrazol-5-yl )-3-(trans-4-(3A-

difluorophenyl)-1 -(2-methoxvethvl)pvrrolidin-3-vl)urea 

[00926] A mixture of cis- and trans- l-(4-chloro-3-(3-hydroxy cyclobutyl)-1-phenyl-1H-

pyrazol-5-yl)-3-((3S,4R)-4-(3,4-difluorophenyl)-1-(2-methoxyethyl)pyrrolidin-3-yl)urea (Example 

452, Step A, 41 mg, 0.075 mmol) was separated by preparatory HPLC on a DEAP column 

(Princeton Analytical, 4.6mm x 250 mm, 5 urn), eluted with 10% EtOH/hexanes. Peak 1 was 

collected to afford the title compound as a white solid (16.4 mg, 40% yield). MS (apci) m/z = 

546.2 (M+H). JH NMR (CDC13) 7.51 (d, 2H), 7.41 (t, 2H), 7.33 (m, IH), 7.04 (m, IH), 6.96 (m, 

IH), 6.85 (m, IH), 5.53 (br d, IH), 4.65 (m, IH), 3.60 (m, IH), 3.41 (br m, 2H), 3.25 (br m, 5H), 

3.08 (br m, IH), 2.89 (brm, IH), 2.57-2.77 (m, 7H), 2.37 (m, 3H). 

Example 454 

NH °-c 
NH 

OH 
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1 -((3S,4R)-4-(4-fluorophcnyl)-1 -(2-mcthoxycthyl )pyrrolidin-3-yl )-3-(3-(c./.v-3-

hydroxvcvclobutvn-4-methyl-1 -phenyl-1 H-pvrazol-5 -vOurea 

[00927] Step A: Preparation of cis- and trans-1 -((3S,4R)-4-(4-fluoror)hcnyl)-1 -(2-

methoxvethvnpyrrolidin-3 -vO-3-(3 -(3 -hydroxvcvclobutvn-4-methyl-1 -phenyl-1H-pyrazol-5 -yl) 

urea: Prepared according to the method described in Example 450, Step A, replacing (3S,4R)-4-

(3,4-difluorophenyl)-1-(2-methoxyethyl)pyrrolidin-3-amine dihydrochloride with (3S,4R)-4-(4-

fluorophenyl)-l-(2-methoxyethyl)pyrrolidin-3-amine dihydrochloride (Preparation K) in Step A to 

afford the product as a mixture of cis and trans hydroxycyclobutyl diastereomers. MS (apci) m/z = 

508.3 (M+H). 

[00928] Step B: Preparation of 1 -((3 S.4R)-4-(4-fluorophenyl)-l -(2-methoxyethyl) 

pyrrolidin-3 -vl)-3 -(3-(cis-3 -hvdroxvcvclobutvl)-4-methvl-1 -phenyl-1 H-pvrazol-5 -vDurea: The 

mixture of cis- and trans-1 -((3S,4R)-4-(4-fluorophcnyl)-l-(2-mcthoxycthyl)pyrrolidin-3-yl)-3-(3-

(3-hydroxy eye lobutyl)-4-methyl-l-phenyl-1 H-pyrazol-5-yl)urea (49 mg, 0.096 mmol) was 

separated by supercritical fluid chromatography (SFC) on a cyano column (YMC-Pack CN, 250 x 

20 mm, 10 urn), mobile phase 95% CO2 and 5% 80/20/0.1 MeOH/IPA/diethylamine. Peak 1 was 

collected to afford the title compound as a white solid (16.4 mg, 34% yield). MS (apci) m/z = 

508.2 (M+H). JH NMR (d6-DMSO) 8 7.85 (br s, IH), 7.42 (m, 4H), 7.28 (m, 3H), 7.10 (t, 2H), 

6.75 (br d, IH), 5.06 (br s, IH), 4.04 (m, 2H), 3.42 (t, 2H), 3.24 (s, 3H), 3.06 (m, 2H), 2.84 (m, 

2H), 2.46-2.64 (m, 6H), 2.08 (m, 2H), 1.76 (s, 3H). 

Example 455 

'"OH 

1 -((3S.4R )-4-(4-fluoror>hcnyl)-1 -(2-mcthoxycthyl )r>yrrolidin-3-yl )-3-(3-(trans-3-

hvdroxvcvclobutvl)-4-methvl-1 -phenyl-1 H-pvrazol-5 -vDurea 

[00929] A mixture of cis- and trans-1 -((3S,4R)-4-(4-fluorophcnyl)-1 -(2-

methoxyethyl)pyrrolidin-3 -yl)-3-(3-(3 -hydroxycyclobutyl)-4-methyl-1 -phenyl-1 H-pyrazol-5 -

yl)urea (Example 454, Step A, 49 mg, 0.096 mmol) was separated by supercritical fluid 

chromatography (SFC) on a cyano column (YMC-Pack CN, 250 x 20 mm, 10 urn), mobile phase 

95% CO2 and 5% 80/20/0.1 MeOH/IPA/diethylamine. Peak 2 was collected to afford the title 

compound as a white solid (19.0 mg, 39% yield). MS (apci) m/z = 508.2 (M+H). 1H NMR (d6-

295 



WO 2012/158413 PCT/US2012/037003 

DMSO) 8 7.86 (br s, IH), 7.42 (m, 4H), 7.28 (m, 3H), 7.10 (t, 2H), 6.75 (br d, IH), 5.03 (br s, IH), 

4.33 (m, IH), 4.03 (m, IH), 3.42 (t, 2H), 3.34 (m, IH), 3.24 (s, 3H), 3.07 (m, 2H), 2.84 (t, IH), 

2.43-2.64 (m, 6H), 2.19 (m, 2H), 1.73 (s, 3H). 

Example 456 
F 

1-((3 S.4R)-4-(3.5-difluorophenyl)-l-(2-methoxvethvDpyrrolidin-3-vD-3-(3-(czs-3-

hvdroxvcvclobutvD-4-methyl-1 -phenyl-1 H-pvrazol-5 -vDurea 

[00930] Step A: Preparation of cis- and 1 rcius-1 -((3S.4R)-4-(3.5-dltluoroplienvl)-1 -(2-nietli-

oxyethvDpyrro lidin-3 -vl)-3 -(3 -(3 -hvdroxvcvclobutvD-4-methyl-1 -phenyl-1 H-pvrazol-5 -vDurea: 

Prepared according to the method described in Example 450, Step A, replacing (3S,4R)-4-(3,4-

difluorophenyl)-l-(2-methoxy ethyl)pyrro lidin-3-amine dihydrochloride with (3S,4R)-4-(3,5-

difluorophenyl)-l-(2-methoxyethyl)pyrrolidin-3-amine dihydrochloride (Preparation E) in Step A 

to afford the product as a mixture of cis and trans hydroxycyclobutyl diastereomers. MS (apci) m/z 

= 526.3 (M+H). 

[00931] Step B: Preparation of 1 -((3S.4R)-4-(3,5-difluorophenvD-1 -(2-methoxvethvD 

pyrrolidin-3 -vl)-3 -(3-(cis-3 -hydroxvcvclobutvD-4-methyl-1 -phenyl-1 H-pvrazol-5 -vDurea: The 

mixture of cis and trans hydroxycyclobutyl diastereomers l-((3S,4R)-4-(3,5-difluorophenyl)-l-(2-

methoxyethyl)pyrrolidin-3 -yl)-3-(3-(3 -hydroxycyclobutyl)-4-methyl-1 -phenyl-1 H-pyrazol-5 -

yl)urea (53 mg, 0.10 mmol) was separated by supercritical fluid chromatography (SFC) on a cyano 

column (YMC-Pack CN, 250 x 20 mm, 10 urn), mobile phase 95% CO2 and 5% 80/20/0.1 

MeOH/IPA/diethylamine. Peak 1 was collected to afford the title compound as a white solid (17.6 

mg, 33% yield). MS (apci) m/z = 526.2 (M+H). JH NMR (d6-DMSO) 8 7.95 (br s, IH), 7.45 (d, 

2H), 7.39 (t, 2H), 7.28 (t, IH), 7.05 (tt, IH), 6.97 (m, 2H), 6.85 (m, IH), 5.08 (br s, IH), 4.05 (m, 

2H), 3.43 (t, 2H), 3.24 (s, 3H), 3.08 (m, IH), 3.02 (m, IH), 2.89 (m, IH), 2.84 (m, IH), 2.45-2.65 

(m, 6H), 2.08 (m, 2H), 1.77 (s, 3H). 
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Example 457 
F 

''OH 

l-((3S.4RV4-(3.5-difluorophenviyi-(2-methoxvethvOpvrrolidin-3-vr)-3-(3-(7ra/iy-3-

hydroxycvclobutylV4-methyl-1 -phenyl-1 H-pvrazol-5 -vOurea 

[00932] A mixture of cis and trans hydroxycyclobutyl diastereomers l-((3S,4R)-4-(3,5-

difluorophenyl)-1 -(2-methoxy ethyl)pyrro lidin-3 -yl)-3-(3 -(3 -hydroxy cyclobutyl)-4-methyl-1 -

phenyl-1 H-pyrazol-5-yl)urea (Example 456, Step A, 53 mg, 0.10 mmol) was separated by 

supercritical fluid chromatography (SFC) on a cyano column (YMC-Pack CN, 250 x 20 mm, 10 

um), mobile phase 95% CO2 and 5% 80/20/0.1 MeOH/IPA/diethylamine. Peak 2 was collected to 

afford the title compound as a white solid (20.7 mg, 39% yield). MS (apci) m/z = 526.2 (M+H). 
JH NMR (dg-DMSO) 8 7.96 (br s, IH), 7.46 (d, 2H), 7.40 (t, 2H), 7.28 (t, IH), 7.05 (tt, IH), 6.97 

(m, 2H), 6.85 (m, IH), 5.04 (br s, IH), 4.34 (m, IH), 4.06 (m, IH), 3.43 (t, 2H), 3.35 (m, IH), 3.24 

(s, 3H), 3.09 (q, IH), 3.02 (t, IH), 2.90 (t, IH), 2.44-2.66 (m, 6H), 2.19 (m, 2H), 1.74 (s, 3H). 

Example 458 

o 
5-(3-((3S.4R)-4-(3.4-difluorophenyl)-l-(2-methoxvethvl)pvrrolidin-3-vl)ureido)-4-methyl-

1 -phenyl-1 H-pyrazole-3 -carboxylic acid 

[00933] To a solution of ethyl 5-(3-((3 S,4R)-4-(3,4-difluorophenyl)-1-(2-methoxy-

ethyl)pyrrolidin-3-yl)ureido)-4-methyl-l-phenyl-1 H-pyrazole-3-carboxylate (Example 291; 333 

mg, 6.21 mmol) in THF (4 mL) and MeOH (2 mL) was added aqueous LiOH (2M, 0.95 mL, 1.89 

mmol). The reaction mixture was stirred at ambient temperature for 4 hours, then partially 

concentrated under reduced pressure, then neutralized with aqueous HCI (1M, 1 mL). The 

suspension was filtered and the white precipitate was collected to afford the title compound as a 

white solid (247 mg, 78% yield). MS (apci) m/z = 500.2 (M+H). 
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Example 459 

5-(3-((3S.4Ry4-(3.4-difluorophenviyi-(2-methoxvethv0pvrrolidin-3-vP)ureido)-N,,4-

dimethyl-1 -phenyl-1 H-pyrazole-3 -carboxamide 

[00934] To a solution of 5-(3-((3S,4R)-4-(3,4-difluorophenyl)-l-(2-methoxyethyl)pyrrolidin-

3-yl)ureido)-4-methyl-l-phenyl-lH-pyrazole-3-carboxylic acid (Example 458, 25 mg, 0.050 mmol) 

in DMF (0.5 mL) were added DIEA (0.026 mL, 0.150 mmol), methanamine hydrochloride (6.8 mg, 

0.100 mmol), then HATU (20.9 mg, 0.055 mmol). The reaction mixture was stirred at ambient 

temperature for 19 hours. The reaction mixture was directly purified by reverse-phase column 

chromatography, eluting with 5-60% acetonitrile/water to afford the product as a white solid (13.5 

mg, 53% yield). MS (apci) m/z = 513.3 (M+H). 

Example 460 

o 

5-(3-((3S.4R)-4-(3.4-difluorophenyl)-1-(2-methoxvethvl)pvrrolidin-3-vl)ureido)-N.N.4-trimethyl-

1 -phenyl-1 H-pyrazole-3-carboxamide 

[00935] Prepared according to the method described in Example 459 replacing methanamine 

hydrochloride with dimethylamine (2M in THF) to afford the product as a white solid (13.0 mg, 

49% yield). MS (apci) m/z = 527.2 (M+H). 

Example 461 

o 
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5-(3-((3S.4Ry4-(3.4-difluorophenviyi-(2-methoxvethv0pvrrolidin-3-v0ureido)-N-ethvl-4-

methyl-1 -phenyl-1 H-pyrazole-3 -carboxamide 

[00936] Prepared according to the method described in Example 459 replacing methanamine 

hydrochloride with ethanamine (2M in THF) to afford the product as a white solid (11.2 mg, 48% 

yield). MS (apci) m/z = 527.2 (M+H). 

Example 462 

-N 

0 ]K 
5-(3-((3S,4R)-4-(3,4-difluoror>hcnyl)-1 -(2-mcthoxvcthvl )r>yrrolidin-3-yl)urcido)-N-isor)ror>y 1-4-

methyl-1 -phenyl-1 H-pyrazole-3 -carboxamide 

[00937] Prepared according to the method described in Example 459 replacing methanamine 

hydrochloride with propan-2-amine to afford the product as a white solid (5.6 mg, 24% yield). MS 

(apci) m/z = 541.3 (M+H). 

Example 463 

N~ x -NH2 

o 

5-(3-((3S.4R)-4-(3.4-difluoror>hcnyl)-1 -(2-mcthoxvcthvl)r>yrrolidin-3-yl)urcido)-4-mcthyl-l -

phenyl-1 H-pyrazole-3 -carboxamide 

[00938] A solution of 1-(3-cyano-4-methyl-1-phenyl-1 H-pyrazol-5-yl)-3-((3 S,4R)-4-(3,4-

difluorophenyl)-l-(2-methoxyethyl)pyrrolidin-3-yl)urea (Example 349, 25 mg, 0.52 mmol) in 

concentrated H2SO4 (0.2 mL) was stirred at ambient temperature for 20 hours. The reaction 

mixture was cooled to 0 °C and neutralized by the addition of aqueous NaOH (15 wt %, 4 mL), 

then extracted 10% MeOH/DCM (3 x 10 mL), and the combined organic extracts were washed 

with brine, dried (MgS04), filtered and concentrated under reduced pressure. The crude product 

was purified by reverse-phase column chromatography, eluting with 5-60% acetonitrile/water to 

yield the product as a white solid (1.4 mg, 5% yield). MS (apci) m/z = 499.2 (M+H). 
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Example 464 
F 

l-((3S.4Ry4-(3.5-difluorophenviyi-(2-methoxvethvOpvrrolidin-3-vO-3-(3-ethoxv-4-

(hydroxymethyl)-1 -phenyl-1 H-pyrazol-5 -vOurea 

[00939] Step A: Preparation of ethyl 5-(3-((3 S.4R)-4-(3.5-difluorophenyl)-1-(2-

methoxyethvDpyrrolidin-3 -vl)ureido)-3 -ethoxy-1 -phenyl-1 H-pyrazole-4-carboxylate: To a solution 

of ethyl 5-amino-3-ethoxy-1-phenyl-lH-pyrazole-4-carboxylate (Intermediate 174, 68 mg, 0.25 

mmol) in DCM (1 mL) was added DIEA (0.086 mL, 0.49 mmol) then triphosgene (26 mg, 0.086 

mmol). The reaction mixture was stirred at ambient temperature for 2 hours, then additional 

triphosgene (26 mg, 0.086 mmol) was added. The reaction mixture was stirred at ambient 

temperature for 22 hours, and then additional triphosgene (26 mg, 0.086 mmol) was added. The 

reaction mixture was stirred at ambient temperature for another 5 hours, then a solution of (3S,4R)-

4-(3,5-difluorophenyl)-l-(2-methoxyethyl)pyrrolidin-3-amine dihydrochloride (Preparation E, 81 

mg, 0.25 mmol) and DIEA (0.13 mL, 0.74 mmol) in DCM (0.5 mL) was added. The reaction 

mixture was stirred at ambient temperature for 1 hour, then concentrated under reduced pressure 

and purified by reverse-phase column chromatography, eluting with 5-70% acetonitrile/water to 

yield the product as a white solid (12 mg, 9% yield). MS (apci) m/z = 558.3 (M+H). 

[00940] Step B: Preparation of 1 -((3S.4R)-4-(3.5-difluorophenyl)-1 -(2-methoxvethyl) 

pyrrolidin-3 -vl)-3 -(3 -ethoxv-4-(hvdroxvmethyl)-1 -phenyl-1 H-pvrazol-5 - vDurea: To a solution of 

ethyl 5-(3-((3S,4R)-4-(3,5-difluorophenyl)-1-(2-methoxyethyl)pyrrolidin-3-yl)ureido)-3-ethoxy-1-

phenyl-1 H-pyrazole-4-carboxylate (18 mg, 0.032 mmol) in THF (2 mL) under N2 cooled to 0 °C 

was added LiAlH4 (1M bis-THF in toluene, 0.032 mL, 0.032 mmol). The reaction mixture was 

stirred at 0 °C for 2 hours, then at ambient temperature for 90 minutes, then cooled to 0 °C and 

quenched by addition of H20 (0.005 mL), 5 uL aqueous NaOH (1M, 0.005 mL), then H20 (0.015 

mL), stirred for 10 minutes, then filtered, rinsed with THF (2x5 mL), and concentrated. The crude 

product was purified by preparatory TLC (0.5 mm plate, eluted with 5% MeOH/DCM) to afford the 

product as a colorless residue (1.6 mg, 10% yield). MS (apci) m/z = 516.3 (M+H). 
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Example 465 

1 -((3 S.4R)-4-(3-chloro-4-fluorophenvn-l -(2-methoxyethvOpyrro lidin-3-vn-3-(l'.4-dimethyl-1 -

phenyl-1H. 1 'H-3.4'-bir>vrazol-5-yl )urea 

[00941] The racemic mixture 1 -{trans-4-(3-chloro-4-fluorophenyl)-l-(2-

methoxyethyl)pyrro lidin-3 -yl)-3 -(14-dimethyl-1 -phenyl-1H, l'H-3,4'-bipyrazol-5 -yl)urea 

(Example 293, 30 mg, 0.054 mmol) was separated by chiral HPLC (Chiralcel OD column) eluted 

with 10% EtOH/hexanes. Peak 1 was collected to afford the title compound as a white solid (9.8 

mg, 33%) yield). MS (apci) m/z = 552.2 (M+H). 

Example 466 

^ ^—ci 

1 -((3 S.4R)-4-(4-chloro-3-fluorophenyl)-1 -(2-methoxyethyDpyrro lidin-3-vl)-3-(r.4-dimethyl-1 -

phenyl-1H. 1 'H-3.4'-bipyrazol-5 -vDurea 

[00942] The racemic mixture 1 -(/ra/iv-4-(4-chloro-3-fluorophenyl)-1 -(2-methoxyethyl) 

pyrrolidin-3-yl)-3-(r,4-dimethyl-l-phenyl-lH,l'H-3,4'-bipyrazol-5-yl)urea (Example 294, 42 mg, 

0.076 mmol) was separated by chiral HPLC (Chiralcel OD column) eluted with 10% 

EtOH/hexanes. Peak 1 was collected to afford the title compound as a white solid (17.1 mg, 41% 

yield). MS (apci) m/z = 552.2 (M+H). 

Example 467 
F 
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1 -((3 S.4R)-4-(3-chloro-5-fluorophenyl)-1-(2-methoxyethvOpyrro lidin-3 -ylV3-(!'.•4-dimethyl-1 -

phenyl-1H. 1 'H-3.4'-bipyrazol-5 -vOurea 

[00943] The racemic mixture 1 -(trans-4-(3 -chloro-5 -fluorophenyl)-1 -(2-methoxyethyl) 

pyrrolidin-3-yl)-3-(r,4-dimethyl-l-phenyl-lH,l'H-3,4'-bipyrazol-5-yl)urea (Example 295, 32 mg, 

0.058 mmol) was separated by chiral HPLC (Chiralpak IA column) eluted with 15% 

EtOH/hexanes. Peak 2 was collected to afford the title compound as a white solid (12.5 mg, 39% 

yield). MS (apci) m/z = 552.2 (M+H). 

Example 468 

methyl 2-((3R.4S)-3-(3.4-difluorophcnvl)-4-(3-(3-cthoxv-4-mcthyl-l -phenyl-1 H-pyrazol-5-

vOureido)pvrrolidin-1 -vDacetate 

[00944] Prepared according to the method described in Example 191, replacing 2-

bromoethanol with methyl 2-bromoacetate in Step A and replacing phenyl 3,4-dimethyl-1-phenyl-

1 //-pyrazol-5-ylcarbamatc with phenyl 3-ethoxy-4-methyl-l -phenyl-1 H-pyrazol-5 -ylcarbamate 

(prepared according to Example 1, Step A, starting with Intermediate PI35) in Step C to afford the 

product as a white solid (23 mg, 50%> yield). MS (apci) m/z = 514.2 (M+H). 

Example 469 

1 -((3 S,4R)-4-(3,4-difluorophenyl)-1 -(3,3,3-trifluoro-2-hvdroxvpropvl)pvrrolidin-3-yl)-3-(3-cthoxy-

4-methyl-1 -phenyl-1 H-pvrazol-5 -vOurea 

[00945] Prepared according to the method described in Example 191, replacing 2-

bromoethanol with 3-bromo-l,l,l-trifluoropropan-2-ol in Step A and replacing phenyl 3,4-

dimcthyl-1 -phenyl-1 //-pyrazol-5-ylcarbamatc with phenyl 3-ethoxy-4-methyl-l-phenyl-1H-

pyrazol-5-ylcarbamate (prepared according to Example 1, Step A, starting with Intermediate PI35) 

in Step C to afford the product as a white solid (38 mg, 78%> yield). MS (apci) m/z = 554.2 (M+H). 
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Example 470 

1 -((3 S.4R)-4-(3.4-difluorophcnyl)-1 -(2-hvdroxvpropvOpvrrolidin-3-vO-3-(3-ethoxv-4-methyl-1 -

phenyl-1 H-pyrazol-5 -vOurea 

[00946] Prepared according to the method described in Example 191, replacing 2-

bromoethanol with l-chloropropan-2-ol (Aldrich, 70% purity with <25% of 2-chloropropan-l-ol) 

in Step A and replacing phenyl 3,4-dimcthyl-1 -phenyl-1 //-pyrazol-5-ylcarbamatc with phenyl 3-

ethoxy-4-methyl-l -phenyl-1 H-pyrazol-5 -ylcarbamate (prepared according to Example 1, Step A 

starting with Intermediate P135) in Step C to afford the product as a white solid (10 mg, 53% 

yield). MS (apci) m/z = 500.2 (M+H). 

Example 471 

1 -((3 S.4R)-1 -(2-cvanoethv0-4-(3.4-difluorophenv0pyrro lidin-3-vO-3-(3-ethoxy-4-methyl-1 -

phenyl-1 H-pvrazol-5 -vOurea 

[00947] Prepared according to the method described in Example 191, replacing acrylonitrile 

with l-chloropropan-2-ol in Step A and replacing phenyl 3,4-dimcthyl-1 -phenyl-1 //-pyrazol-5-

ylcarbamate with phenyl 3-ethoxy-4-methyl-l -phenyl-1 H-pyrazol-5 -ylcarbamate (prepared 

according to Example 1, Step A, starting with Intermediate PI35) in Step C to afford the product as 

a white solid (16 mg, 59% yield). MS (apci) m/z = 459.3 (M+H). 

Example 472 
H 

°-\ 
303 



WO 2012/158413 PCT/US2012/037003 

2-((3R.4S)-3-(3.4-difluorophenvl)-4-(3-(3-ethoxv-4-methvl-l -phenyl- lH-pyrazol-5-

yl)urcido)pyrrolidin-1 -vl)-N-mcthylacctamidc 

[00948] Step A: Preparation of 2-((3R.4S)-3-(3.4-difluoror)hcnvl)-4-(3-(3-cthoxv-4-mcthyl-

1 -phenyl-1 H-pvrazol-5 -vl)ureido)pyrrolidin-1 -yQacetic acid: To a solution of methyl 2-((3R,4S)-3-

(3,4-difluorophenyl)-4-(3-(3-ethoxy-4-methyl-1-phenyl-1 H-pyrazol-5-yl)ureido)pyrrolidin-1-

yl)acetate (Example 468; 15 mg, 0.029 mmol) in THF (0.8 mL) and MeOH (0.4 mL) was added 

aqueous LiOH (2M, 0.044 mL, 0.088 mmol). The reaction mixture was stirred at ambient 

temperature for 3 hours, then diluted with aqueous HCI (1M, 1 mL) and brine (2 mL) and extracted 

with DCM (2x5 mL). The combined organic extracts were dried (MgS04), filtered and 

concentrated afford the product as an off-white solid (13.0 mg, 89% yield). MS (apci) m/z = 500.2 

(M+H). 

[00949] Step B: Preparation of 2-((3R.4S)-3-(3.4-difluoror>hcnvl)-4-(3-(3-cthoxv-4-mcthyl-

1 -phenyl-1 H-pvrazol-5 -vl)ureido)pyrrolidin-1 -vD-N-methylacetamide: To a suspension of 2-

((3R,4S)-3-(3,4-difluorophenyl)-4-(3-(3-ethoxy-4-methyl-l-phenyl-lH-pyrazol-5-yl)ureido) 

pyrrolidin-l-yl)acetic acid (7.4 mg, 0.015 mmol) in DMF (0.5 mL) were added N-

methylmorpholine (0.005 mL, 0.044 mmol), methylamine (2M in THF, 0.009 mL, 0.018 mmol) 

then HATU (6.8 mg, 0.018 mmol). The reaction mixture was stirred at ambient temperature for 19 

hours then purified directly by reverse-phase column chromatography, eluting with 5-10% 

acetonitrile/water to afford the title compound as a pale white solid (4.2 mg, 55% yield). MS (apci) 

m/z = 513.3 (M+H). 

Example 473 
,o. 

1 -(1 -cvclohexyl-3.4-dimethyl-1 H-pvrazol-5 -vl)-3-( (3 S.4R)-4-( 3.4-difluorophenyl)-1 -(2-

methoxvethvl)pvrrolidin-3-vl)urea 

[00950] Step A: Preparation of 1-cvclohexyl-3.4-dimethyl-1 H-pvrazol-5-amine: To a 

suspension of cyclohexylhydrazine hydrochloride (0.465 g, 3.09 mmol) in ethanol (30 mL) was 

added 2-oxocyclopentanecarbonitrile (0.30 g, 3.09 mmol). The mixture was heated to reflux for 18 

hours, then cooled to ambient temperature and concentrated in vacuo. The residue was partitioned 

between saturated NaHCOs (30 mL) and EtOAc (30 mL). The aqueous layer was extracted with 

EtOAc (2 x 20 mL) and the combined organic phases were washed with brine (20 mL), dried over 
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Na2SC>4, filtered and concentrated to afford 1-eye lohexyl-3,4-dimethyl-1 H-pyrazol-5-amine (0.523 

g, 88% yield) as a cream solid. *H NMR (CDCI3) § 3.78-3.93 (m, IH), 3.13 (br s, 2H), 2.12 (s, 3H), 

1.85-1.95 (m, 6H), 1.83 (s, 3H), 1.63-1.73 (m, IH), 1.18-1.44 (m, 3H) ppm. 

[00951] Step B: Preparation of phenyl (1-cvclohexyl-3.4-dimethyl-1 H-pvrazol-5 -

vDcarbamate: To a solution of 1-eyelohexyl-3,4-dimethyl-1 H-pyrazol-5-amine (200 mg, 1.04 

mmol) in EtOAc (5 mL) was added 2N NaOH (1.04 mL, 2.1 mmol) followed by phenyl 

chloroformate (182 (iL, 1.45 mmol). The mixture was stirred at ambient temperature for 5 hours 

then diluted with water (30 mL) and extracted with EtOAc (3 x 20 mL). The combined organic 

phases were washed with saturated NaH CO -, (20 mL) and brine (20 mL) then dried over Na2S04 

and concentrated in vacuo to afford phenyl (l-cyclohexyl-3,4-dimethyl-1 H-pyrazol-5-yl)carbamate 

as a pale purple foam which was used without purification assuming quantitative yield. 

[00952] Step C: Preparation of 1-(1-cvclohexyl-3.4-dimethyl-1 H-pvrazol-5-vl)-3-((3 S.4RV4-

(3.4-difluorophenvD-1 -(2-methoxyethvDpyrrolidin-3 -vDurea: To a solution of (3S,4R)-4-(3,4-

difluorophenyl)-l-(2-methoxyethyl)pyrrolidin-3-amine (Preparation F) (50 mg, 0.15 mmol) and 

phenyl (l-cyclohexyl-3,4-dimethyl-1 H-pyrazol-5-yl)carbamate (52 mg, 0.17 mmol) in DMA (2 

mL) was added DIEA (93 uL, 0.53 mmol). The mixture was stirred at ambient temperature for 18 

hours then partitioned between saturated NH4CI (20 mL) and EtOAc (20 mL) and the aqueous layer 

extracted with EtOAc (2x10 mL). The combined organic phases were washed with water (5x10 

mL) and brine (10 mL) then dried over Na2S04, filtered and concentrated in vacuo. The residue 

was purified by silica column chromatography, eluting with 2% MeOH/DCM to yield the title 

compound (42 mg, 58% yield) as a colorless glass. MS (apci) m/z = 476.3 (M+H). 

Example 474 

c 
l-((3S.4R)-4-(3.4-difluorophenvD-l-(2-methoxvethvDpvrrolidin-3-vD-3-(3-(3-hvdroxy-2-

(hvdroxvmethvl)propoxv)-4-methyl-1 -phenyl-1 H-pvrazol-5 -vDurea 

[00953] Step A: Preparation of (2.2-dimethyl-1.3-dioxan-5-vDmethanol: To a suspension of 

2-(hydroxymethyl)propane-l,3-diol (5.0 g, 47.1 mmol) in THF (100 mL) was added p-

toluenesulfonic acid monhydrate (269 mg, 1.41 mmol) followed by 2,2-dimethoxypropane (6.72 

mL, 54.7 mmol). The mixture was stirred at ambient temperature for 3 hours then a further 200 mg 

of p-toluenesulfonic acid monhydrate added and stirring continued for a further 60 hours. The 

solution was treated with triethylamine (3 mL) then concentrated in vacuo. The residue was 
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purified by silica column chromatography eluting with 5% MeOH/DCM to afford (2,2-dimethyl-

l,3-dioxan-5-yl)methanol (5.04 g, 73% yield) as a colorless liquid. 'H NMR (CDCI3) § 4.02 (dd, J 

= 12.0, 4.1 Hz, 2H), 3.74-3.80 (m, 4H), 1.90 (t, J = 5.1 Hz, IH), 1.80-1.88 (m, IH), 1.45 (s, 3H), 

1.40 (s, 3H) ppm. 

[00954] Step B: Preparation of (2,2-dimethyl-1,3-dioxan-5-yl)methyl methanesulfonate: To 

a solution of (2,2-dimethyl-l,3-dioxan-5-yl)methanol (1.0 g, 6.84 mmol) in DCM (30 mL) at 0 °C 

was added triethylamine (1.43 mL, 10.3 mmol) followed by mesyl chloride (0.58 mL, 7.52 mmol). 

The mixture was allowed to warm slowly to ambient temperature with stirring over 18 hours. The 

mixture was partitioned between 0.5 M HCI (40 mL) and DCM (20 mL) and the aqueous layer was 

extracted with DCM (2 x 20 mL). The combined organic phases were washed with brine (20 mL), 

dried over Na2S04, filtered and concentrated to afford (2,2-dimethyl-l,3-dioxan-5-yl)methyl 

methanesulfonate (1.29 g, 84% yield) as a colorless oil. *H NMR (CDCI3) § 4.42 (d, J = 7.3 Hz, 

2H), 4.08 (dd, J = 12.5, 3.5 Hz, 2H), 3.77 (dd, J = 12.5, 3.9 Hz, 2H), 3.04 (s, 3H), 1.98-2.03 (m, 

IH), 1.46 (s, 3H), 1.39 (s, 3H) ppm. 

[00955] Step C: Preparation of 3-((2.2-dimethyl-1.3-dioxan-5-vl)methoxv)-4-methyl-1 -

phenyl-1 H-pvrazol-5 -amine: To a solution of 5-amino-4-methyl-l-phenyl-1 H-pyrazol-3 (2H)-one 

(Intermediate P135, Step A; 500 mg, 2.64 mmol) in DMF (5 mL) was added K2CO3 (1.10 g, 7.93 

mmol) followed by a solution of (2,2-dimethyl-l,3-dioxan-5-yl)methyl methanesulfonate (711 mg, 

3.17 mmol) in DMF (2 mL). The mixture was stirred at 50 °C for 18 hours then cooled, treated 

with water (30 mL) and extracted with EtOAc (3 x 20 mL). The combined organic phases were 

washed with water (5 x 10 mL) and brine (10 mL) then dried over Na2S04, filtered and 

concentrated in vacuo. The residue was purified by silica column chromatography eluting with 4:1 

to 2:1 hexanes/EtOAc, to afford 3-((2,2-dimethyl-l,3-dioxan-5-yl)methoxy)-4-methyl-l-phenyl-

1 H-pyrazol-5-amine (198 mg, 24%) as a yellow gum. MS (apci) m/z = 318.1 (M+H). 

[00956] Step D: Preparation of phenyl (3-(3-hvdroxv-2-(hvdroxvmethvl)propoxv)-4-methyl-

1 -phenyl-1 H-pvrazol-5 -vDcarbamate: To a solution of 3-((2,2-dimethyl-l,3-dioxan-5-yl)methoxy)-

4-methyl-l-phenyl-1 H-pyrazol-5-amine (198 mg, 0.62 mmol) in EtOAc (5 mL) was added 2M 

NaOH (780 uL, 1.56 mmol) followed by phenyl chloroformate (117 uL, 0.94 mmol). The mixture 

was stirred at ambient temperature for 18 hours then partitioned between water (20 mL) and EtOAc 

(20 mL) and the aqueous layer extracted with EtOAc (2 x 20 mL). The combined organic phases 

were washed with saturated NaHC03 (20 mL) and brine (20 mL) then dried over Na2S04, filtered 

and concentrated in vacuo. The residue was purified by silica column chromatography eluting with 

2-4% MeOH/DCM to afford (3-(3-hydroxy-2-(hydroxymethyl)propoxy)-4-methyl-l-phenyl-lH-

pyrazol-5-yl)carbamate (75 mg, 30% yield) as a cream foam. MS (apci) m/z = 398.2 (M+H). 
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[00957] Step E: Preparation of 1 -((3 S ,4R)-4-(3,4-difluorophcnyl)-1 -(2-

methoxyethvOpyrro lidin-3 -vl)-3 -(3 -(3-hvdroxv-2-(hvdroxvmcthvl)propoxv)-4-mcthyl-1 -phenyl-

1 H-pyrazol-5 -vOurea: Prepared according to the method of Example 473, Step C, replacing phenyl 

(1 -cyclohexyl-3,4-dimethyl-1 H-pyrazol-5 -yl)carbamate with (3 -(3 -hydroxy-2-(hydroxymethyl) 

propoxy)-4-methyl-l-phenyl-lH-pyrazol-5-yl)carbamate. The material was purified by silica 

column chromatography eluting with 2-5% MeOH/DCM to afford the title compound (26 mg, 55% 

yield) as a colorless glass. MS (apci) m/z = 560.3 (M+H). 

Example 475 

/-CF, 

l-((3S.4R)-4-(3.4-difluorophenyl)-1-(2-methoxvethvl)pvrrolidin-3-vl)-3-(4-methyl-l-phenyl-3-

(2,2,2-trifluorocthoxy)-1 H-pvrazol-5 -vDurea 

[00958] Step A: Preparation of 4-methyl-1 -phenyl-3-(2.2.2-trifluoroethoxv)-lH-pyrazol-5-

amine: Prepared according to the method of Example 474, Step C, replacing (2,2-dimethyl-l,3-

dioxan-5-yl)methyl methanesulfonate with l,l,l-trifluoro-2-iodoethane. MS (apci) m/z = 272.1 

(M+H). 

[00959] Step B: Preparation of phenyl (4-methyl-1 -phcnyl-3-(2,2,2-trifluorocthoxv)-l H-

pyrazol-5-vDcarbamate: Prepared according to the method of Example 474, Step D, replacing 3-

((2,2-dimethyl-1,3 -dioxan-5 -yl)methoxy)-4-methyl-1 -phenyl-1 H-pyrazol-5 -amine with 4-methyl-1 -

phenyl-3-(2,2,2-trifluoroethoxy)-lH-pyrazol-5-amine. MS (apci) m/z = 392.1 (M+H). 

[00960] Step C: Preparation of 1 -((3 S „4R)-4-(3.4-difluorophenyl)-1 -(2-methoxyethvD 

pyrrolidin-3-yl)-3-(4-mcthyl-1 -phcnyl-3-(2.2.2-trifluorocthoxv)-l H-pyrazol-5-yl)urea: Prepared 

according to the method of Example 473, Step C, replacing phenyl (l-cyclohexyl-3,4-dimethyl-1H-

pyrazol-5-yl)carbamate with phenyl (4-methyl-l-phenyl-3-(2,2,2-trifluoroethoxy)-lH-pyrazol-5-

yl)carbamate. The material was purified by silica column chromatography eluting with 5% 

MeOH/DCM followed by prep HPLC (5-95% ACN/H20/0.1% TFA, over 20 minutes) to afford the 

title compound (16 mg, 38% yield) after extractive work-up (DCM/1N NaOH) as a white solid. 

MS (apci) m/z = 554.2 (M+H). 
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Example 476 

/VF 
NH 

HN 

Or NL 3 
N 

l-((3S.4R)-4-(4-fluorophcnvl)-l-(2-mcthoxvcthvl)pvrrolidin-3-yl)-3-(4-mcthvl-l-phcnyl-3-(2,2,2-

trifluorocthoxy)-1 H-pvrazol-5 -vOurea 

[00961] Prepared according to the method of Example 475, replacing (3S,4/?)-4-(3,4-

difluorophenyl)-l-(2-methoxy ethyl)pyrro lidin-3-amine (Preparation F) with (3S,4R)-4-(4-

fluorophenyl)-l-(2-methoxyethyl)pyrrolidin-3-amine dihydrochloride (Preparation K). The material 

was purified by silica column chromatography eluting with 2% MeOH/DCM to afford the title 

compound (56 mg, 65% yield) as a white solid. MS (apci) m/z = 536.2 (M+H). 

Example 477 
F 

0r 
l-((3S.4R)-4-(3.5-difluorophenvl)-l-(2-methoxvethvl)pvrrolidin-3-vl)-3-(4-methvl-l-phenyl-3-

(2,2,2-trifluorocthoxy)-1 H-pyrazol-5-yl )urea 

[00962] Prepared according to the method of Example 475, replacing (3S,4/?)-4-(3,4-

difluorophenyl)-l-(2-methoxy ethyl)pyrro lidin-3-amine (Preparation F) with (3S,4/?)-4-(3,5-

difluorophenyl)-l-(2-methoxy ethyl)pyrro lidin-3-amine trifluoroacetate (Preparation E). The 

material was purified by silica column chromatography eluting with 2% MeOH/DCM to afford the 

title compound (53 mg, 63% yield) as a colorless glass. MS (apci) m/z = 554.2 (M+H). 

Example 478 

l-(3-(2.2-difluoroethoxv)-4-methvl-l-phenyl-lH-pvrazol-5-vl)-3-((3S.4R)-4-(3.4-difluorophenyl)-

1 -(2-methoxyethvOpyrrolidin-3 -vOurea 
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[00963] Prepared according to the method of Example 475, replacing l,l,l-trifluoro-2-

iodoethane with l,l-difluoro-2-iodoethane in Step A. The material was purified by silica column 

chromatography eluting with 2% MeOH/DCM to afford the title compound (55 mg, 68% yield) as 

a white solid. (MS (apci) m/z = 536.2 (M+H). 

Example 479 

^CF3 

1 -(4-chloro-1 -phenyl-3 -(2.2.2-trifluoroethoxy)-1 H-pyrazol-5 -vl)-3 -((3S.4R)-4-( 3.4-

difluorophenyl)-1 -(2-methoxvethvl)pvrrolidin-3-vl)urea 

[00964] Step A: Preparation of 1-((3S.4R)-4-(3.4-difluorophenyl)-1-(2-methoxyethyl) 

pvrrolidin-3-vl)-3-(l-phenvl-3-(2.2.2-trifluoroethoxv)-lH-pvrazol-5-vl)urea: Prepared according to 

the method of Example 475, replacing 5-amino-4-methyl-l-phenyl-1 H-pyrazol-3 (2H)-one 

(Intermediate P135, Step A) with 5-amino-1-phenyl-1 H-pyrazol-3(2H)-one (Intermediate P136, 

Step A). 

[00965] Step B: Preparation of 1 -(4-chloro-1 -phenyl-3-(2.2.2-trifluoroethoxv)-1 H-pyrazol-

5-vl)-3-((3S.4R)-4-(3.4-difluorophenvl)-l-(2-methoxvethvl)pvrrolidin-3-vl)urea: To a solution of 

l-((3S,4R)-4-(3,4-difluorophenyl)-l-(2-methoxyethyl)pyrrolidin-3-yl)-3-(l-phenyl-3-(2,2,2-

trifluoroethoxy)-lH-pyrazol-5-yl)urea (50 mg, 0.09 mmol) in DCM (1 mL) was added N-

chlorosuccinimide (15 mg, 0.11 mmol) followed by pyridin-l-ium 4-methylbenzenesulfonate (2 

mg, 0.009 mmol). The mixture was stirred at ambient temperature for 18 hours then treated with a 

further 5 mg of N-chlorosuccinimide and stirred for 2.5 hours. The mixture was partitioned 

between saturated NaHCO^ (20 mL) and DCM (20 mL) and the aqueous layer was extracted with 

DCM (2x10 mL). The combined organic phases were washed with brine (10 mL), dried over 

Na2S04 and concentrated in vacuo. The residue was purified by silica column chromatography 

eluting with 2.5% MeOH/DCM to afford the title compound (28 mg, 53% yield) as a pale yellow 

foam. MS (apci) m/z = 574.2 (M+H). 
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Example 480 
,o. 

1 -(4-chloro-1 -phenyl-3-(pvridin-2-vl)-l H-pvrazol-5-vO-3-((3 S.4RV4-(3.4-difluorophenyP)-l-(2-

methoxvethvl)pvrrolidin-3-vl)urea 

[00966] Step A: Preparation of 1 -phenyl-3-(pvridin-2-vP)-lH-pyrazol-5-amine: Prepared 

according to the method of Example 473, Step A, replacing cyclohexylhydrazine hydrochloride 

with phenylhydrazine hydrochloride and 2-oxocyclopentanecarbonitrile with 3-oxo-3-(pyridin-2-

yl)propanenitrile. MS (apci) m/z = 237.1 (M+H). 

[00967] Step B: Preparation of 4-chloro-1 -phenyl-3-(pvridin-2-yl)-lH-pyrazol-5-amine: A 

solution of 1-phenyl-3-(pyridin-2-yl)-lH-pyrazol-5-amine (300 mg, 1.27 mmol) was dissolved in 

DCM (20 mL) and treated with N-chlorosuccinimide (187 mg, 1.40 mmol) followed by pyridin-1-

ium 4-methylbenzenesulfonate (32 mg, 0.13 mmol). The solution was stirred at ambient 

temperature for 3 hours then partitioned between DCM (20 mL) and saturated NaHCCh (20 mL) 

and the aqueous layer extracted with DCM (2 x 20 mL). The combined organic phases were 

washed with brine (20 mL), dried over Na2S04, filtered and concentrated in vacuo. The residue 

was purified by silica column chromatography eluting with 2:1 hexanes/EtOAc to afford 4-chloro-

1-phenyl-3-(pyridin-2-yl)-l H-pyrazol-5-amine (211 mg, 61%) as a pink foam. MS (apci) m/z = 

271.0 (M+H). 

[00968] Step C: Preparation of 1 -(4-chloro-1 -phenyl-3-(pvridin-2-yl)-lH-pyrazol-5-vl)-3-

((3S.4R)-4-(3.4-difluoror>hcnyl)-l -(2-mcthoxvcthvl)r>yrrolidin-3-yl)urea: To a solution of 4-

chloro-1-phenyl-3-(pyridin-2-yl)-lH-pyrazol-5-amine (37 mg, 0.14 mmol) in DCM (2 mL) was 

added triphosgene (21 mg, 0.07 mmol) followed by DIEA (72 uL, 0.41 mmol). The mixture was 

stirred at ambient temperature for 1 hour then treated with (35*,4i?)-4-(3,4-difluorophenyl)-1-(2-

methoxyethyl)pyrrolidin-3-amine (Preparation F) (50 mg, 0.15 mmol) followed by DIEA (72 uL, 

0.41 mmol). After stirring for a further 18 hours the mixture was partitioned between saturated 

NH4CI (20 mL) and DCM (20 mL) and the aqueous layer extracted with DCM (2x10 mL). The 

combined organic phases were washed with brine (20 mL), dried over Na2S04, filtered and 

concentrated in vacuo. The residue was purified by silica column chromatography eluting with 

2.5% MeOH/DCM followed by reverse phase HPLC purification (5-95% ACN/water/0.5%) TFA 
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over 20 minutes). The title compound (10 mg, 13% yield) was obtained after aqueous work-up (IN 

NaOH/DCM) as a white solid. MS (apci) m/z = 553.2 (M+). 

Example 481 

F 

1-(4-chloro-1-phenyl-3-(pvridin-4-yl)-l H-pyrazol-5-vl)-3-((3 S.4R)-4-(3.4-difluorophenyl)-1-(2-

methoxvethvl)pvrrolidin-3-vl)urea 

[00969] Prepared according to the method of Example 480 replacing 3-oxo-3-(pyridin-2-

yl)propanenitrile with 3-oxo-3-(pyridin-4-yl)propanenitrile in Step A. The material was purified by 

silica column chromatography eluting with 2% MeOH/DCM followed by reverse phase HPLC 

purification (5-95%> ACN/water/0.5%) TFA over 20 minutes). The title compound (3 mg, 4% yield) 

was obtained after aqueous work-up (IN NaOH/DCM) as a white solid. MS (apci) m/z = 553.2 

(M+). 

Example 482 

NH F 
CW 

1-(4-chloro-1-phenyl-3-(pvridin-3-vl)-l H-pyrazol-5-vl)-3-((3 S.4R)-4-(3.4-difluorophenyl)-1-(2-

methoxvethvl)pvrrolidin-3-vl)urea 

[00970] Step A: Preparation of 1 -phenyl-3-(pyridin-3-vD-lH-pyrazol-5-amine: Prepared 

according to the method of Example 480, Step A, replacing 3-oxo-3-(pyridin-2-yl)propanenitrile 

with 3-oxo-3-(pyridin-3-yl)propanenitrile. MS (apci) m/z = 237.1 (M+H). 

[00971] Step B: Preparation of 1 -((3 S „4R)-4-(3.4-difluorophenyl)-1 -(2-methoxyethyl) 

Pvrrolidin-3-vl)-3-(l-phenvl-3-(pvridin-3-vl)-lH-pvrazol-5-vl)urea: To a solution of 1-phenyl-3-

(pyridin-3-yl)-lH-pyrazol-5-amine (50 mg, 0.21 mmol) and CDI (72 mg, 0.44 mmol) in DMF (2 

mL) was added DIEA (147 uL, 0.85 mmol) and the mixture stirred at 50 °C for 4 hours. To the 

cooled mixture was added (35*,4i?)-4-(3,4-difluorophenyl)-1-(2-methoxyethyl)pyrrolidin-3-amine 

(Preparation F) (146 mg, 0.44 mmol) and DIEA (147 uL, 0.85 mmol) and stirring was continued at 

ambient temperature for 18 hours. The mixture was partitioned between saturated NH4C1 (20 mL) 
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and EtOAc (20 mL) and the aqueous layer extracted with EtOAc (2 x 10 mL). The combined 

organic phases were washed with water (5x10 mL) and brine (10 mL) then dried over Na2S04, 

filtered and concentrated in vacuo. The residue was purified by silica column chromatography 

eluting with 5% MeOH/DCM to afford 1-((3 S,4R)-4-(3,4-difluorophenyl)-1-(2-

methoxyethyl)pyrrolidin-3-yl)-3-(l-phenyl-3-(pyridin-3-yl)-lH-pyrazol-5-yl)urea (80 mg, 73%) as 

a white solid. MS (apci) m/z = 519.3 (M+H). 

[00972] Step C: Preparation of 1 -(4-chloro-1 -phenyl-3-(pvridin-3-yl)-lH-pyrazol-5-vl)-3-

((3S.4R)-4-(3.4-difluoror>hcnyl)-l -(2-mcthoxvcthvl)r>yrrolidin-3-yl)urea: To a solution of 1-

((3 S,4R)-4-(3,4-difluorophenyl)-1-(2-methoxy ethyl)pyrro lidin-3-yl)-3-(l-phenyl-3-(pyridin-3-yl)-

1 H-pyrazol-5-yl)urea (40 mg, 0.08 mmol) in DCM (1 mL) was added N-chlorosuccinimide (12 mg, 

0.09 mmol) followed by pyridin-l-ium 4-methylbenzenesulfonate (2 mg, 0.008 mmol). The 

mixture was stirred at ambient temperature for 18 hours then partitioned between saturated 

NaHCOs (20 mL) and DCM (20 mL) and the aqueous layer extracted with DCM (2x10 mL). The 

combined organic phases were washed with brine (10 mL), dried over Na2S04, filtered and 

concentrated in vacuo. The residue was purified by silica column chromatography eluting with 2.5-

5%o MeOH/DCM to afford the title compound (16 mg, 38%> yield) as a pale yellow solid. MS 

(apci) m/z = 553.2 (M+). 

Example 483 
^ „ N-X/TA p 

1 -(4-bromo-1 -r>hcnyl-3-(r>yridin-3-yl)-1 H-nvrazol-5-yl )-3-((3S,4R)-4-(3,4-difluoror>hcnyl)-1 -(2-

methoxvethvl)pvrrolidin-3-vl)urea 

[00973] Prepared according to the method of Example 482, replacing N-chlorosuccinimide 

with N-bromosuccinimide in Step C. The material was purified by silica column chromatography 

eluting with 3% MeOH/DCM to afford the title compound (31 mg, 67% yield) as a yellow solid. 

MS (apci) m/z = 597.2 (M+H). 
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Example 4S4 
,o. 

1 -(4-bromo-1 -phenyl-3-(pyridin-2-vD- lH-pyrazol-5-vO-3-((3 S.4Ry4-(3.4-difluorophenvO-1 -(2-

methoxvethvnpyrro lidin-3-vOurea 

[00974] Step A: Preparation of 1 -((3 S.4R)-4-(3.4-difluorophenyl)-1 -(2-methoxyethvO 

pvrrolidin-3-vn-3-(l-phenvl-3-(pvridin-2-vn-lH-pyrazol-5-vnurea: Prepared according to the 

method of Example 480, replacing 4-chloro-l-phenyl-3-(pyridin-2-yl)-lH-pyrazol-5-amine with 1-

phenyl-3-(pyridin-2-yl)-lH-pyrazol-5-amine in Step C. MS (apci) m/z = 519.2 (M+H). 

[00975] Step B: Preparation of 1 -(4-bromo-1 -phenyl-3-(pvridin-2-vD-lH-pyrazol-5-vl)-3-

((3S.4R)-4-(3.4-difluorophcnyl)-l -(2-mcthoxvcthyl)pvrrolidin-3-yl)urca: Prepared according to the 

method of Example 483, replacing 1-((3 S,4R)-4-(3,4-difluorophenyl)-1-(2-methoxy 

ethyl)pyrrolidin-3-yl)-3-(l-phenyl-3-(pyridin-3-yl)-lH-pyrazol-5-yl)urea with l-((3S,4R)-4-(3,4-

difluorophenyl)- 1 -(2-methoxyethyl)pyrrolidin-3 -yl)-3 -(1 -phenyl-3 -(pyridin-2-yl)-1 H-pyrazol-5 -

yl)urea in Step C. Material was purified by silica column chromatography eluting with 2.5-5% 

MeOH/DCM to afford the title compound (14 mg, 40% yield) as a colorless glass. MS (apci) m/z = 

597.2 (M+). 

Example 485 

l-(4-chloro-3-phenvl-l-(pvridin-3-vl)-lH-pvrazol-5-vl)-3-((3S.4R)-4-(3.4-difluorophenyl)-l-(2-

methoxvethvl)pvrrolidin-3-vl)urea 

[00976] Prepared according to the procedure of Example 482, replacing 3-oxo-3-(pyridin-3-

yl)propanenitrile with 3-oxo-3-phenylpropanenitrile and phenylhydrazine hydrochloride with 3-

hydrazinylpyridine hydrochloride in Step A. Material was purified by silica column 

chromatography eluting with 2.5% MeOH/DCM to afford the title compound (22 mg, 49% yield) 

as a beige solid. MS (apci) m/z = 553.2 (M+). 
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Example 486 

F 

NH F 

r\j 
1 -((3S.4R)-4-(3.4-difluoror)hcnvl)-1 -(2-mcthoxvcthvl)r>yrrolidin-3-yl)-3-(4-mcthyl-l-nhcnyl-S-

fovridin^-vD-lH-pyrazol-S-vDurea 

of LiHMDS (13.6 mL, 1.0M/THF, 13.6 mmol) was cooled to -78 °C under N2 atmosphere and 

treated dropwise with propionitrile (991 uL, 13.9 mmol). The resulting yellow slurry was stirred at 

this temperature for 2 hours then treated dropwise with a solution of ethyl nicotinate (1.0 g, 6.62 

mmol) in THF (5 mL) over 10 minutes. The mixture was allowed to warm slowly to ambient 

temperature over 18 hours then poured into ice-cold water (100 mL) and extracted with Et20 (2 x 

30 mL). The aqueous phase was cooled in ice, acidified to pH 5 with IN HCI and extracted with 

DCM (3 x 30 mL). The combined DCM extracts were washed with brine (30 mL), dried over 

Na2SC>4, filtered and concentrated to afford 2-methyl-3-oxo-3-(pyridin-3-yl)propanenitrile (1.06 g, 

100% yield) as a yellow oil. MS (apci) m/z = 161.1 (M+H). 

[00978] Step B: Preparation of 4-methyl-1 -phenyl-3 -(pvridin-3 -yl)-1 H-pvrazol-5 -amine: A 

suspension of 2-methyl-3-oxo-3-(pyridin-3-yl)propanenitrile (1.06 g, 6.62 mmol) and 

phenylhydrazine hydrochloride (1.05 g, 7.28 mmol) in EtOH (30 mL) was stirred at reflux for 18 

hours then cooled to ambient temperature. The mixture was concentrated then treated with 

saturated NaH CO-, (50 mL) and extracted with DCM (3 x 30 mL). The combined organic phases 

were washed with brine (30 mL), dried over Na2S04, filtered and concentrated in vacuo. The 

residue was purified by silica column chromatography eluting with 1:1 to 1:2 hexanes/EtOAc, to 

afford 4-methyl-1-phenyl-3-(pyridin-3-yl)-lH-pyrazol-5-amine (984 mg, 59% yield) as a pale 

yellow foam. MS (apci) m/z = 251.1 (M+H). 

[00979] Step C: Preparation of 1 -((3S.4R)-4-(3,4-difluoror>hcnyl)-1 -(2-methoxvethyl) 

pvrrolidin-3-vl)-3-(4-methvl-l-phenvl-3-(pvridin-3-vl)-lH-pvrazol-5-vl)urea: To a solution of 4-

methyl-1-phenyl-3-(pyridin-3-yl)-lH-pyrazol-5-amine (100 mg, 0.40 mmol) in DCM (2 mL) was 

added triphosgene (59 mg, 0.20 mmol) followed by DIEA (209 uLuL 1.20 mmol). The mixture 

was stirred for 1 hour at ambient temperature then treated with (3S,4/?)-4-(3,4-difluorophcnyl)-1 -(2-

methoxyethyl)pyrrolidin-3-amine (Preparation F; 145 mg, 0.44 mmol) and DIEA (209 uL, 1.20 

mmol). After stirring at ambient temperature for 18 hours, the mixture was partitioned between 

[00977] Step A: Preparation of 2-methyl-3-oxo-3-(pvridin-3-vDpropanenitrile: A solution 
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saturated NH4CI (20 mL) and DCM (20 mL) and the aqueous layer extracted with DCM (2x10 

mL). The combined organic phases were washed with brine (10 mL), dried over Na2S04, filtered 

and concentrated in vacuo. The residue was purified by silica column chromatography eluting with 

3-4% MeOH/DCM to afford the title compound (99 mg, 47% yield) as a white solid. MS (apci) 

m/z = 533.2 (M+H). 

[00980] The following compounds were made according to Example 486, replacing ethyl 

nicotinate with the appropriate reagent in Step A, and for Example 490 also replacing 

phenylhydrazine hydrochloride with 3-hydrazinylpyridine hydrochloride in Step B. 

Ex. # Structure Name MS (apci) 
m/z 

487 NAHA-F 

NH F 

HN / 

QfN^^CN 

1 -((3 S ,4R)-4-(3,4-difluorophenyl)-
1 -(2-methoxy ethyl)pyrrolidin-3 -
yl)-3-(4-methyl-1 -phenyl-3-
(pyridin-4-yl)-1 H-pyrazol-5 -
yl)urea 

533.2 
(M+H) 

488 

NH F 

HN / 

1 -((3 S ,4R)-4-(3,4-difluorophenyl)-
1 -(2-methoxy ethyl)pyrrolidin-3 -
yl)-3-(4-methyl-1 -phenyl-3-
(pyridin-2-yl)-1 H-pyrazol-5 -
yl)urea 

533.2 
(M+H) 

489 

NH F 

^ , HN / 

1 -((3 S ,4R)-4-(3,4-difluorophenyl)-
1 -(2-methoxy ethyl)pyrrolidin-3 -
yl)-3-(3-(5-fluoropyridin-3-yl)-4-
methyl-1 -phenyl-1 H-pyrazol-5 -
yl)urea 

551.2 
(M+H) 

490 

NH F 

HN / 

1 -((3 S ,4R)-4-(3,4-difluorophenyl)-
1 -(2-methoxy ethyl)pyrrolidin-3 -
yl)-3-(3-(5-fluoropyridin-3-yl)-4-
methyl-1 -(pyridin-3 -yl)-1H-
pyrazol-5-yl)urea 

552.2 
(M+H) 
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Ex. # Structure Name MS (apci) 
m/z 

491 N"\^A p 

NH F 

HN / 

c 

1 -((3 S ,4R)-4-(3,4-difluorophenyl)-
1 -(2-methoxy ethyl)pyrrolidin-3 -
yl)-3-( 1V4-dimethyl-1 -phenyl-
1H, 1 'H-[3,3 '-bipyrazol] -5 -yl)urea 

536.2 
(M+H) 

Example 492 
A ^ 

~N 

NH 

HN 

l-(l'.4-dimethvl-l-phenyl-lH.rH-r3.3'-bipvrazol1-5-vn-3-((3S.4R)-4-(4-fluorophenvn-l-(2-

methoxvethvODyrro lidin-3-vOurea 

[00981] Prepared according to the procedure of Example 491, replacing C3.S',4/?)-4-C3,4-

difluorophenyl)- 1 -(2-mcthoxycthyl)pyrrolidin-3-aminc (Preparation F) with (3S,4/?)-4-(4-

fluorophenyl)-l-(2-methoxyethyl)pyrrolidin-3-amine dihydrochloride (Preparation K) in Step C. 

Material was purified by silica column chromatography eluting with 3% MeOH/DCM to afford the 

title compound (52 mg, 51% yield) as a pale yellow foam. MS (apci) m/z = 518.2 (M+H). 

Example 493 
F 

1 -((3 S.4R)-4-(3.5-difluorophenyl)-1 -(2-methoxvethvl)pvrrolidin-3-vl)-3-( 1 '.4-dimethyl-1 -phenyl-

lH.rH-r3.3,-bipvrazoll-5-vl)urea 

[00982] Prepared according to the procedure of Example 491, replacing (3S,4/?)-4-(3,4-

difluorophenyl)-l-(2-methoxy ethyl)pyrro lidin-3-amine (Preparation F) with (3S,4/?)-4-(3,5-

difluorophenyl)-l-(2-methoxyethyl)pyrrolidin-3-amine trifluoroacetate (Preparation E) in Step C. 

Material was purified by silica column chromatography eluting with 3% MeOH/DCM to afford the 

title compound (33 mg, 31% yield) as a white solid. MS (apci) m/z = 536.2 (M+H). 
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Example 494 
/CX ^ 

!-((3S.4R)-4-(3.4-difhK)rophenvO-l-(2-methoxvethvr)pvrrolidin-3-vr)-3-(2'.4-dimethvl-l-phenvl-

1 H,2'H-r3.3'-bir)vrazol1-5-yl)urca 

[00983] Step A: Preparation of 2',4-dimethyl-1 -phenyl-1 H,2'H-r3.3'-bipyrazol1-5-amine: 

Prepared according to the method of Example 486, Step A, replacing ethyl nicotinate with ethyl 1-

methyl-lH-pyrazole-5-carboxylate. *H NMR (CDCI3) § 7.55 (d, J = 2.2 Hz, IH), 7.01 (d, J = 2.2 

Hz, IH), 4.19 (s, 3H), 4.12 (q, J = 7.2 Hz, IH), 1.65 (d, J =12 Hz, 3H) ppm. 

[00984] Step B: Preparation of phenyl (2',4-dimethyl-1 -phenyl-1 H,2'H-r3.3'-bir>yrazol1-5-

yl(carbamate: To a solution of 2',4-dimethyl-l-phenyl-lH,2'H-[3,3'-bipyrazol]-5-amine (100 mg, 

0.39 mmol) in EtOAc (2 mL) was added 2N NaOH (395 uL, 0.79 mmol) followed by phenyl 

chloroformate (75 uL, 0.59 mmol). The mixture was stirred at ambient temperature for 4 hours 

then treated with a further aliquot of phenyl chloroformate (50 uL) and stirred for 18 hours. The 

mixture was partitioned between water (20 mL) and EtOAc (10 mL) and the aqueous layer 

extracted with EtOAc (2 x 10 mL). The combined organic phases were washed with saturated 

NaHCOs (10 mL) and brine (10 mL) then dried over Na2S04, filtered and concentrated in vacuo to 

afford phenyl (2',4-dimethyl-l-phenyl-lH,2'H-[3,3'-bipyrazol]-5-yl)carbamate (140 mg, 95% yield) 

as a pale yellow gum. MS (apci) m/z = 374.2 (M+H). 

[00985] Step C: Preparation of 1 -((3 S.4R)-4-(3.4-difluorophenyl)-1 -(2-methoxvethyl) 

pvrrolidin-3-vl)-3-(2'.4-dimethyl-l-phenyl-lH.2'H-r3.3'-bipvrazoll-5-yl)urea: To a solution of 

(3S,4i?)-4-(3,4-difluorophenyl)-1 -(2-methoxyethyl)pyrrolidin-3-amine (Preparation F; 68 mg, 0.21 

mmol) and phenyl (2',4-dimethyl-l-phenyl-lH,2'H-[3,3'-bipyrazol]-5-yl)carbamate (70 mg, 0.19 

mmol) in DCM (2 mL) was added DIEA (114 uL, 0.66 mmol). After stirring at ambient 

temperature for 3 hours the mixture was partitioned between saturated NH4CI (20 mL) and DCM 

(20 mL) and the aqueous layer extracted with DCM (2x10 mL). The combined organic phases 

were washed with brine (10 mL) then dried over Na2S04, filtered and concentrated in vacuo. The 

residue was purified by silica column chromatography eluting with 1-3% MeOH/DCM to afford the 

title compound (68 mg, 68% yield) as a white solid. MS (apci) m/z = 536.2 (M+H). 
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Example 495 

F 

l-((3S.4Ry4-(3.4-difluorophenviyi-(2-methoxvethvOpvrrolidin-3-viy3-n-(5-fluoropvridin-3-vr)-

1 '.4-dimethyl-1H, 1 'H-r3.4'-bir)vrazol1-5-vl )urca 

[00986] Step A: Preparation of 3-(2-(diphenvlmethvlene)hvdrazinviy 5-fluoropyridine: A 

solution of 3-bromo-5-fluoropyridine (5.0 g, 28.4 mmol), benzophenonehydrazone (6.13 g, 31.3 

mmol) and Xantphos (164 mg, 0.28 mmol) was degassed with N2 for 10 minutes then treated with 

sodium /-butoxidc (3.82 g, 39.8 mmol) and palladium (II) acetate (64 mg, 0.28 mmol). The 

heterogeneous mixture was stirred at 85 °C in a sealed vessel for 18 hours. The cooled mixture was 

partitioned between water (100 mL) and EtOAc (100 mL) and the aqueous layer extracted with 

EtOAc (2 x 50 mL). The combined organic phases were washed with brine (50 mL), dried over 

Na2S04, filtered and concentrated in vacuo. The residue was triturated with Et20, filtered and dried 

in vacuo to afford 3-(2-(diphenylmethylene)hydrazinyl)-5-fluoropyridine (6.3 g, 72% yield) as a 

beige powder. MS (apci) m/z = 292.1 (M+H). 

[00987] Step B: Preparation of 1 -(5-fluoropyridin-3-yl)-1 '.4-dimethyl-1H. 1 'H-T3,4'-

bipyrazoll -5 -amine: A solution of 2-methyl-3-(l-methyl-lH-pyrazol-4-yl)-3-oxopropanenitrile 

(Example 491, Step A; 100 mg, 0.61 mmol), 3-(2-(diphenylmethylene)hydrazinyl)-5-fluoropyridine 

(162 mg, 0.56 mmol) and /;-tolucncsulfonic acid monohydrate (530 mg, 2.79 mmol) in EtOH (3 

mL) was stirred at 80 °C in a sealed vial for 18 hours. The cooled mixture was treated with 

saturated NaH CO-, (30 mL) and extracted with DCM (3x10 mL). The combined organic phases 

were washed with brine (10 mL), dried over Na2S04, filtered and concentrated in vacuo. The 

residue was purified by silica column chromatography eluting with 1-3% MeOH/DCM to afford 1-

(5-fluoropyridin-3-yl)-r,4-dimethyl-lH,l'H-[3,4'-bipyrazol]-5-amine (71 mg, 47%) as a pale 

yellow solid. MS (apci) m/z = 273.1 (M+H). 

[00988] Step C: Preparation of 1 -((3 S .4R)-4-(3.4-difluorophenyl)-1 -(2-methoxvethyl) 

pyrrolidin-3-vl)-3-(l-(5-fluoropyridin-3-yl)-1 '.4-dimethyl-IH. 1 'H-r3.4'-bipvrazoll-5-vDurea: To a 

solution of l-(5-fluoropyridin-3-yl)-r,4-dimethyl-lH,l'H-[3,4'-bipyrazol]-5-amine (35 mg, 0.13 

mmol) in DCM (2 mL) was added triphosgene (19 mg, 0.06 mmol) followed by DIEA (67 uL, 0.39 

mmol). The mixture was stirred for 1 hour at ambient temperature then treated with (3S,4R)-4-

(3,4-difluorophenyl)-1-(2-methoxyethyl)pyrrolidin-3-amine (Preparation F; 42 mg, 0.13 mmol) and 
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DIEA (67 uL, 0.39 mmol) and stirring continued for 18 hours. The mixture was partitioned 

between saturated NH4CI (20 mL) and DCM (20 mL) and the aqueous layer extracted with DCM (2 

x 10 mL). The combined organic phases were washed with brine (10 mL), dried over Na2S04, 

filtered and concentrated in vacuo. The residue was purified by silica column chromatography 

eluting with 2.5-4% MeOH/DCM to afford the title compound (33 mg, 46%) as a white solid. MS 

(apci) m/z = 555.2 (M+H). 

Example 496 

1 -((3S.4R)-4-(3.4-difluoror>hcnyl)-1 -(2-mcthoxycthyl )r>vrrolidin-3-yl )-3-( 1 '.4-dimethyl-1 -(5-

methvlpyridin-3 -vl)-1H. 1 'H-T3.4'-bir>yrazoll -5 -vDurea 

[00989] Prepared according to the procedure of Example 495, replacing 3-bromo-5-

fluoropyridine with 3-bromo-5-methylpyridine in Step A. Material was purified by silica column 

chromatography eluting with 5-10% MeOH/DCM to afford the title compound (41 mg, 56% yield) 

as a cream solid. MS (apci) m/z = 551.2 (M+H). 

Example 497 

ci 

1 -(1 -(5-chloror)yridin-3-yl)-l ',4-di methyl-1H. 1 'H-r3.4'-bir>yrazoll-5-yl)-3-((3S.4R)-4-(3.4-

difluorophenvD-1 -(2-methoxvethvDpyrro lidin-3-vDurea 

[00990] Prepared according to the procedure of Example 495, replacing 3-bromo-5-

fluoropyridine with 3-bromo-5-chloropyridine in Step A. Material was purified by silica column 

chromatography eluting with 2-5% MeOH/DCM to afford the title compound (85 mg, 86% yield) 

as a pale pink solid. MS (apci) m/z = 571.2 (M+). 
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Example 498 

F3C 

1 -((3 S.4Ry4-(3.4-difluorophenviyi-(2-methoxvethvP)pyrro lidin-3-vO-3-(4-methyl-1 -phenyl-1'-

(2.2.2-trifluoro-1 -(2,2,2-trifluorocthoxv)cthyl)-1H, 1 'H-T3.4'-bipyrazoll-5-vOurea 

[00991] Step A: Preparation of ethyl l-(4-methoxvbenzvO-lH-pvrazole-4-carboxylate: To a 

mixture of ethyl lH-pyrazole-4-carboxylate (3 g, 21.4 mmol) and K2CO3 (3.55 g, 25.7 mmol) in 

DMF (10 mL) was added l-(chloromethyl)-4-methoxybenzene (3.50 mL, 25.7 mmol). The reaction 

was stirred at ambient temperature for 18 hours then ether (30 mL) and water (10 mL) were added. 

The organic layer was separated, washed with brine, dried over Na2S04 and concentrated in vacuo. 

The residue was purified by silica column chromatography eluting with 3:1 hexanes/EtOAc to 

afford ethyl 1-(4-methoxybenzyl)-lH-pyrazole-4-carboxylate (5.7 g, 102%) as a colorless oil. 1H 

NMR (CDCI3) 8 7.92 (m, IH), 7.80 (m, IH), 7.21 (m, 2H), 6.89 (m, 2H), 5.23 (s, 2H), 4.27 (m, 

2H), 3.80 (s, 3H), 1.32 (m, 3H) ppm. 

[00992] Step B: Preparation of 1 -((3 S.4R)-4-(3.4-difluorophenyl)-1 -(2-methoxvethyl) 

Pvrrolidin-3-vl)-3-(r-(4-methoxvbenzvl)-4-methyl-1-phenyl-lH.rH-r3.4'-bipvrazoll-5-vl)urea: 

Prepared according to the procedure of Example 494, replacing ethyl 1-methyl-lH-pyrazole-5-

carboxylate with ethyl 1-(4-methoxybenzyl)-lH-pyrazole-4-carboxylate in Step A. Material was 

purified by silica column chromatography eluting with 1:1 to 1:1.2 hexanes/acetone plus 0.5% 

NH4OH to afford 1-((3S,4R)-4-(3,4-difluorophenyl)-1-(2-methoxyethyl)pyrrolidin-3-yl)-3-(l'-(4-

methoxybenzyl)-4-methyl-l-phenyl-lH,rH-[3,4'-bipyrazol]-5-yl)urea (800 mg, 60% yield) as a 

white solid. MS (apci) m/z = 642.3 (M+H). 

[00993] Step C: Preparation of 1 -((3 S .4R)-4-(3.4-difluorophenyl)-1 -(2-methoxvethyl) 

pvrrolidin-3-vl)-3-(4-methvl-l-phenvl-lH.rH-r3.4,-bipvrazoll-5-yl)urea: l-((3S,4R)-4-(3,4-

difluoro phenyl)-1 -(2-methoxy ethyl)pyrro lidin-3 -yl)-3 -(1 '-(4-methoxybenzyl)-4-methyl-1 -phenyl-

lH,rH-[3,4'-bipyrazol]-5-yl)urea (241 mg, 0.38 mmol) was combined with TFA (2 mL) in a sealed 

tube and stirred at 70 °C for 18 hours. The cooled mixture was concentrated in vacuo and the 

residue partitioned between IN NaOH (20 mL) and DCM (10 mL). The aqueous layer was 

extracted with DCM (2 x 10 mL) and the combined organic phases were washed with saturated 

NaHC03 (10 mL) and brine (10 mL) then dried over Na2S04, filtered and concentrated in vacuo. 
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The residue was purified by silica column chromatography eluting with 2-5% MeOH/DCM to 

afford 1 -((3 S,4R)-4-(3,4-difluorophenyl)-1 -(2-methoxyethyl) pyrrolidin-3 -yl)-3 -(4-methyl-1 -

phenyl-lH,rH-[3,4'-bipyrazol]-5-yl)urea (144 mg, 74% yield) as a white solid. MS (apci) m/z = 

522.2 (M+). 

[00994] Step D: Preparation of 1-((3S.4R)-4-(3.4-difluorophenyl)-1-(2-methoxyethyl) 

pyrrolidin-3-vl)-3-(4-methyl-1 -phenyl-1 '-(2,2,2-trifluoro-1 -(2.2.2-trifluoro-cthoxv)cthyl)-1H. 1 'H-

r 3,4'-bir>yrazoll -5 -vDurea: To a solution of 1-((3 S,4R)-4-(3,4-difluorophenyl)-1-(2-

methoxyethyl)pyrrolidin-3-yl)-3-(4-methyl-1 -phenyl- lH,rH-[3,4'-bipyrazol]-5-yl)urea (50 mg, 

0.10 mmol) in DMF (2.5 mL) at -78 °C was added potassium /-butoxidc (264 uL, 1M/THF, 0.264 

mmol). The mixture was stirred for 10 minutes then treated with 2,2,2-trifluoroethyl 

trifluoromethanesulfonate (13.1 uL, 0.09 mmol). After stirring at ambient temperature for 2 hours 

the mixture was partitioned between saturated NH4C1 (20 mL) and EtOAc (10 mL) and the aqueous 

layer extracted with EtOAc (2x10 mL). The combined organic phases were washed with water (2 

x 10 mL) and brine (10 mL) then dried over Na2S04, filtered and concentrated in vacuo. The 

residue was purified by silica column chromatography eluting with 2.5% MeOH/DCM to afford the 

title compound (29 mg, 43% yield) as a colorless glass. MS (apci) m/z = 702.2 (M+H). 

Example 499 

1 -((3 S.4R)-4-(3.4-difluoroDhenvl)-l-(2-methoxvethyl)Dvrro lidin-3-vl)-3-(4-methyl-1 -phenyl-1'-

(2.2.2-trifluorocthyl)-1H. 1 'H-r3.4'-bipvrazoll-5-vl)urea 

[00995] To a solution of 1-((3 S,4R)-4-(3,4-difluorophenyl)-1-(2-methoxyethyl)pyrrolidin-3-

yl)-3-(4-methyl-1-phenyl-IH,l'H-[3,4'-bipyrazol]-5-yl)urea (Example 498, Step C; 20 mg, 0.04 

mmol) in DMF (0.5 mL) was added K2CO3 (16 mg, 0.12 mmol) followed by trifluoroethyl triflate 

(6 uL, 0.04 mmol). The mixture was sealed and stirred at ambient temperature for 5 hours. A 

further aliquot of trifluoroethyl triflate (30 uL) was added and stirring was continued for 18 hours. 

The mixture was partitioned between water (10 mL) and EtOAc (10 mL) and the aqueous layer 

extracted with EtOAc (2x10 mL). The combined organic phases were washed with water (4x10 

mL) and brine (10 mL) then dried over Na2S04, filtered and concentrated in vacuo. The residue 

was purified by silica column chromatography eluting with 2-5% MeOH/DCM to afford the title 

compound (8 mg, 35% yield) as a colorless glass. MS (apci) m/z = 604.2 (M+H). 
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Example 500 

l-(r-(cvclopropvlmethvl)-4-methyl-l-phenyl-lH,l'H-r3,,4'-bipvrazori-5-vO-3-((3S,,4R)-4-(3,,4-

difluorophenvQ-1 -(2-methoxyethvOpyrro lidin-3-vOurea 

[00996] Prepared according to the procedure of Example 499, replacing trifluoroethyl triflate 

with (bromomethyl)cyclopropane. Material was purified by silica column chromatography eluting 

with 2.5-5% MeOH/DCM to afford the title compound (16 mg, 31% yield) as a white solid. MS 

(apci) m/z = 576.3 (M+H). 

Example 501 

l-(r-(cvcloDroDanecarbonvO-4-methyl-l-phenyl-lH.l'H-r3.4'-biDvrazoll-5-vO-3-((3S.4R)-4-(3.4-

difluorophenvQ-1 -(2-methoxvethv0pyrrolidin-3-v0urea 

[00997] To a solution of 1-((3 S,4R)-4-(3,4-difluorophenyl)-1-(2-methoxyethyl)pyrrolidin-3-

yl)-3-(4-methyl-1-phenyl-IH,l'H-[3,4'-bipyrazol]-5-yl)urea (Example 498, Step C; 50 mg, 0.09 

mmol) in DCM (2 mL) at 0 °C was added cyclopropylcarbonyl chloride (13 uL, 0.14 mmol) 

followed by DIEA (67 uL, 0.38 mmol). The mixture was allowed to warm slowly to ambient 

temperature over 18 hours then partitioned between saturated NaHCO^ (20 mL) and DCM (10 mL) 

and the aqueous layer extracted with DCM (2 x 10 mL). The combined organic phases were 

washed with brine (10 mL), dried over Na2S04, filtered and concentrated in vacuo. The residue 

was purified by silica column chromatography eluting with 2.5% MeOH/DCM to afford the title 

compound (26 mg, 46% yield) as a white solid. MS (apci) m/z = 590.2 (M+H). 
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Example 502 

l-((3S.4R)-4-(3.4-difluorophenvl)-l-(2-methoxvethvl)pvrrolidin-3-vl)-3-(4-methyl-r-

(methylsulfonyl)-1 -phenyl-1H, 1 'H- \ 3.4'-bipyrazol1 -5 -vOurea 

[00998] Prepared according to the procedure of Example 501, replacing cyclopropyl 

carbonyl chloride with mesyl chloride. Material was purified by silica column chromatography 

eluting with 2-5% MeOH/DCM to afford the title compound (39 mg, 68% yield) as a colorless 

glass. MS (apci) m/z = 600.2 (M+H). 

Example 503 

1 -((3 S.4R)-4-( 3.4-difluorophenyl)-1 -(2-methoxvethvOpyrro lidin-3 -vl)-3 -(1 '-isopropyl-4-methvl-1 -

phenvl-lH.rH-r3.4'-bipvrazoll-5-vOurea 

[00999] Step A: Preparation of 3-bromo-4-methyl-l-phenyl-lH-pyrazol-5-amine: To a 

suspension of 5-amino-4-methyl-l-phenyl-1 H-pyrazol-3(2H)-one (Intermediate P135, Step A; 1.60 

g, 8.46 mmol) in acetonitrile (30 mL) was added phosphorus oxybromide (3.64 g, 12.7 mmol) in 

one portion. The mixture was stirred at reflux for 3 hours then cooled and concentrated in vacuo. 

The residue was treated with DCM (50 mL) then saturated NaHCO^ (50 mL) was slowly added. 

The mixture was stirred for 30 minutes then the layers separated and the aqueous layer extracted 

with DCM (2 x 50 mL). The combined organic phases were washed with brine (20 mL), dried over 

Na2S04, filtered and concentrated in vacuo. The residue was purified by silica column 

chromatography eluting with 2:1 hexanes/EtOAc, to afford 3-bromo-4-methyl-l-phenyl-1H-

pyrazol-5-amine (273 mg, 13% yield) as a white solid. MS (apci) m/z = 254.0 (M+H). 
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[001000] Step B: Preparation of phenyl (3 -bromo-4-methyl-l -phenyl- lH-pyrazol-5 -

vDcarbamate: To a solution of 3-bromo-4-methyl-l-phenyl-1 H-pyrazol-5-amine (339 mg, 1.34 

mmol) in EtOAc (10 mL) was added 2N NaOH (2 mL, 4.0 mmol) followed by phenyl 

chloroformate (337 uL, 2.69 mmol). The mixture was stirred at ambient temperature for 5 hours 

then partitioned between water (30 mL) and EtOAc (30 mL) and the aqueous layer extracted with 

EtOAc (2 x 20 mL). The combined organic phases were washed with saturated NaHCO^ (30 mL) 

and brine (30 mL) then dried over Na2S04, filtered and concentrated in vacuo to afford phenyl (3-

bromo-4-methyl-l-phenyl-1 H-pyrazol-5-yl)carbamate which was used directly assuming 

quantitative yield. MS (apci) m/z = 374.0 (M+H). 

[001001] Step C: Preparation of 1 -(3-bromo-4-methyl-1 -phenyl-lH-pyrazol-5-vl)-3-((3S.4R)-

4-(3,4-difluoror>hcnyl)-1 -(2-methoxyethvDpyrrolidin-3 -vDurea: To a solution of (3 S,4R)-4-(3,4-

difluorophenyl)-1-(2-methoxy ethyl)pyrro lidin-3-amine (Preparation F; 464 mg, 1.41 mmol) and 

phenyl (3-bromo-4-methyl-l-phenyl-1 H-pyrazol-5-yl)carbamate (500 mg, 1.34 mmol) in DCM (10 

mL) was added DIEA (819 uL, 4.7 mmol). The solution was stirred at ambient temperature for 18 

hours then partitioned between saturated NH4CI (30 mL) and DCM (30 mL) and the aqueous layer 

extracted with DCM (2 x 20 mL). The combined organic phases were washed with brine (20 mL), 

dried over Na2S04, filtered and concentrated in vacuo. The residue was purified by silica column 

chromatography eluting with 2% MeOH/DCM to afford 1-(3-bromo-4-methyl-l-phenyl-1H-

pyrazol-5-yl)-3-((3S,4R)-4-(3,4-difluorophenyl)-1-(2-methoxyethyl)pyrrolidin-3-yl)urea (483 mg, 

67% yield) as a white solid. MS (apci) m/z = 534.1 (M+). 

[001002] Step D: Preparation of 1 -((3S„4R)-4-(3.4-difluorophenvD-1 -(2-methoxyethvD 

pyrrol idin-3-yl)-3-( 1 '-isopropvl-4-mcthyl-l -phenyl-1H. 1 'H-r3.4'-bipyrazoll-5-yl)urea: l-(3-

Bromo-4-methyl-1-phenyl-1 H-pyrazol-5-yl)-3-((3 S,4R)-4-(3,4-difluorophenyl)-1-(2-methoxy ethyl) 

pyrrolidin-3-yl)urea (30 mg, 0.06 mmol), l-isopropyl-4-(4,4,5,5-tetramethyl-l,3,2-dioxaborolan-2-

yl)-lH-pyrazole (20 mg, 0.08 mmol), tricyclohexyl phospine (3 mg, 0.01 mmol) and Pd2(dba)3 (5 

mg, 0.006 mmol) were combined in a sealed tube and 1,4-dioxanes (561 uL) were added. The 

solution was purged with N2 for 30 seconds then treated with K3PO4 (130 uL, 1.3 M, 0.17 mmol), 

sealed and stirred at 100 °C for 1 hour. The cooled mixture was concentrated in vacuo and the 

residue purified by silica column chromatography eluting with 2.5-10% MeOH/DCM to afford the 

title compound (12 mg, 38% yield) as a colorless glass. MS (apci) m/z = 564.2 (M+H). 

[001003] The following compounds were made according to the method of Example 503, 

replacing l-isopropyl-4-(4,4,5,5-tetramethyl-l,3,2-dioxaborolan-2-yl)-lH-pyrazole with the 

appropriate reagent in Step D. 
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Ex. # Structure Name MS (apci) 
m/z 

504 

NH 

Ol 7^0 
Nc^/ 

\ N N=/ 

l-((3S,4R)-4-(3,4-
difluorophenyl)-1 -(2-
methoxy ethyl)pyrro lidin-3 -yl)-3 -
(4-methyl-1 -phenyl-3 -
(pyrimidin-5 -yl)-1 H-pyrazol-5 -
yl)urea 

534.2 
(M+H) 

505 

NH 

CX T^o 
N^/ 

N 
\ 

l-((3S,4R)-4-(3,4-
difluorophenyl)-1 -(2-
methoxy ethyl)pyrro lidin-3 -yl)-3 -
(4-methyl-3 -(1 -methyl-2-oxo-
1,2-dihydropyridin-4-yl)-1 -
phenyl-1 H-pyrazol-5 -yl)urea 

563.3 
(M+H) 

506 

NH 

CX T^o 
N"\ 
Nc^/ 

O 

l-((3S,4R)-4-(3,4-
difluorophenyl)-1 -(2-
methoxy ethyl)pyrro lidin-3 -yl)-3 -
(4-methyl-3 -(1 -methyl-6-oxo-
1,6-dihydropyridin-3 -yl)-1 -
phenyl-1 H-pyrazol-5 -yl)urea 

563.3 
(M+H) 

507 

NH 

III HN-4 

Ni=y 

<X 

l-((3S,4R)-4-(3,4-
difluorophenyl)-1 -(2-
methoxy ethyl)pyrro lidin-3 -yl)-3 -
(r,4,5'-trimethyl-1 -phenyl-
1H, l'H- [3,4'-bipyrazol] -5 -yl)urea 

550.2 
(M+H) 

508 

NH 

0, 7^0 
N-\ 
Nc^/ 

N'N\ 

l-((3S,4R)-4-(3,4-
difluorophenyl)-1 -(2-
methoxy ethyl)pyrro lidin-3 -yl)-3 -
(1', 3' ,4-trimethy 1-1 -pheny 1-
1H, l'H- [3,4'-bipyrazol] -5 -yl)urea 

550.2 
(M+H) 
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Ex. # Structure Name MS (apci) 
m/z 

509 

NH 

CX H 
N"\ 
N^/ 

N'NN_ 
V 

1 -(1 '-cyclopropyl-4-methyl-1 -
phenyl-1H, l'H- [3,4'-bipyrazol] -
5-yl)-3-((3S,4R)-4-(3,4-
difluorophenyl)- 1 -(2-
methoxyethyl)pyrrolidin-3 -
yl)urea 

562.2 
(M+H) 

510 

NH 

Qjri 
N%/ 

N-V 

l-((3S,4R)-4-(3,4-
difluorophenyl)-1 -(2-
methoxy ethyl)pyrro lidin-3 -yl)-3 -
(4-methyl-3 -(2-methylthiazol-5 -
yl)-1 -phenyl-1 H-pyrazol-5 -
yl)urea 

553.2 
(M+H) 

511 

NH 

CX H NA 
Nis/ 

V N 
N—^ 

l-((3S,4R)-4-(3,4-
difluorophenyl)-1 -(2-
methoxy ethyl)pyrro lidin-3 -yl)-3 -
(4-methyl-3-(2-methylpyrimidin-
5 -yl)-1 -phenyl-1 H-pyrazol-5 -
yl)urea 

548.2 
(M+H) 

512 

NH 

OL 7^o 
Nis/ 

V N 
N-^ 

NH2 

1 -(3-(2-aminopyrimidin-5-yl)-4-
methyl-1 -phenyl-1 H-pyrazol-5 -
yl)-3-((3S,4R)-4-(3,4-
difluorophenyl)- 1 -(2-
methoxyethyl)pyrrolidin-3 -
yl)urea 

549.2 
(M+H) 

513 

NH 

CX 
N^s/ 

N-X 

l-((3S,4R)-4-(3,4-
difluorophenyl)-1 -(2-
methoxy ethyl)pyrro lidin-3 -yl)-3 -
(3-(2,4-dimethylthiazol-5-yl)-4-
methyl-1 -phenyl-1 H-pyrazol-5 -
yl)urea 

567.2 
(M+H) 
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Ex. # Structure Name MS (apci) 
m/z 

514 

NH 

NA 
N^s/ 

— 

l-((3S,4R)-4-(3,4-
difluorophenyl)-1 -(2-
methoxy ethyl)pyrro lidin-3 -yl)-3 -
(3-(2,6-dimethylpyridin-4-yl)-4-
methyl-1 -phenyl-1 H-pyrazol-5 -
yl)urea 

561.3 
(M+H) 

515 

NH 

Cl 
N^/ 

NH2 

1 -(3-(6-aminopyridin-3-yl)-4-
methyl-1 -phenyl-1 H-pyrazol-5 -
yl)-3-((3S,4R)-4-(3,4-
difluorophenyl)- 1 -(2-
methoxyethyl)pyrrolidin-3 -
yl)urea 

548.2 
(M+H) 

Example 516 

1 -(3-bromo-4-methyl-1 -phenyl-1 H-pvrazol-5-vO-3-((3 S.4R)-4-(4-fluorophenvl)-l-(2-

methoxvethvnpyrro lidin-3-vOurea 

[001004] Prepared according to the procedure of Example 503, Step C, replacing (3S,4R)-4-

(3,4-difluorophenyl)-1-(2-methoxyethyl)pyrrolidin-3-amine (Preparation F) with (3S,4/?)-4-(4-

fluorophenyl)-l-(2-methoxyethyl)pyrrolidin-3-amine dihydrochloride (Preparation K). Material 

was purified by silica column chromatography eluting with 2-3% MeOH/DCM to afford the title 

compound (526 mg, 63%) as a cream solid. MS (apci) m/z = 518.1 (M+H). 
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Example 517 

o 

1 -((3 S.4Ry4-(3.4-difluorophenviyi-(2-methoxvethvP)pyrro lidin-3 -vD-3-(4-methvl-3-(6-oxo-l-

(2.2.2-trifluoroethvO-l. 6-dihvdropyridin-3-vn-l -phenyl- lH-pyrazol-5-vOurea 

[001005] Prepared according to the procedure of Example 503, replacing l-isopropyl-4-

(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-1 H-pyrazole with 5-(4,4,5,5-tetramethyl-1,3,2-

dioxaborolan-2-yl)-l-(2,2,2-trifluoroethyl)pyridin-2(lH)one in Step D. Material was purified by 

silica column chromatography eluting with 2% MeOH/DCM followed by reverse phase HPLC 

purification (5-95% ACN/water/0.5%) TFA over 20 minutes). The title compound (5.5 mg, 9% 

yield) was obtained after aqueous work-up (IN NaOH/DCM) as a white solid. MS (apci) m/z = 

631.2 (M+H). 

Example 518 

1 -((3S.4R)-4-(4-fluorophcnyl)-1 -(2-methoxvethvl)pvrrolidin-3-vl)-3-(r-isopropvl-4-methyl-1 -

phenyl-1H. 1 'H-r3.4'-bir>yrazol1-5-yl)urea 

[001006] Prepared according to the procedure of Example 503, replacing (3S,4R)-4-(3,4-

difluorophenyl)-l-(2-methoxy ethyl)pyrro lidin-3-amine (Preparation F) with (3S,4R)-4-(4-

fluorophenyl)-l-(2-methoxyethyl)pyrrolidin-3-amine dihydrochloride (Preparation K) in Step C. 

Material was purified by silica column chromatography eluting with 2-3% MeOH/DCM followed 

by reverse phase HPLC purification (5-95% ACN/water/0.5% TFA over 20 minutes). The title 

compound (37 mg, 18% yield) was obtained after aqueous work-up (IN NaOH/DCM) as a 

colorless gum. MS (apci) m/z = 546.3 (M+H). 

328 



WO 2012/158413 PCT/US2012/037003 

Example 519 

NH 

OL rS. •/N 
o 

1 -((3S.4R)-4-(4-fluoror)hcnyl)-1 -(2-mcthoxycthyl )r)vrrolidin-3-yl )-3-(4-mcthyl-3-( 1 -mcthyl-6-oxo-

1.6-dihydropyridin-3 -yl)-1 -phenyl-1 H-pvrazol-5 -vOurea 

[001007] Prepared according to the procedure of Example 518, replacing l-isopropyl-4-

(4,4,5,5-tetramethyl-l,3,2-dioxaborolan-2-yl)-lH-pyrazole with l-methyl-5-(4,4,5,5-tetramethyl-

l,3,2-dioxaborolan-2-yl)pyridin-2(lH)-one in Step D. Material was purified by silica column 

chromatography eluting with 2-5% MeOH/DCM to afford the title product (29 mg, 27% yield) as a 

white solid. MS (apci) m/z = 545.2 (M+H). 

Example 520 

NH 

HN 

-Br 
N 

l-(3-bromo-4-methyl-l -phenvl-lH-pvrazol-5-vD-3-((3R.4S)-4-phenvl-1 -(2.2.2-

trifluoroethvl)Dvrrolidin-3-vl)urea 

[001008] Prepared according to the procedure of Example 516, replacing (35',4i?)-4-(4-

fluorophenyl)-l-(2-methoxy ethyl)pyrro lidin-3-amine dihydrochloride (Preparation K) with 

(3R,4S)-4-phenyl-l-(2,2,2-trifluoroethyl)pyrrolidin-3-amine hydrochloride (Example 265, Step A). 

Material was purified by silica column chromatography eluting with 2:1 hexanes/EtOAc to afford 

the title compound (173 mg, 62% yield) as a white solid. MS (apci) m/z = 522.1 (M+). 

Example 521 
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l-(4-methvl-3-(l-methvl-6-oxo-1.6-dihvdropvridin-3-vl)-l-phenyl-lH-pvrazol-5-vl)-3-((3R.4S)-4-

phenyl-1 -(2.2.2-trifluoroethvl)pvrrolidin-3-yl)urea 

[001009] Prepared according to the procedure of Example 519, replacing (3S,4R)-4-(4-

fluorophenyl)-l-(2-methoxy ethyl)pyrro lidin-3-amine dihydrochloride (Preparation K) with 

(3R,4S)-4-phenyl-l-(2,2,2-trifluoroethyl)pyrrolidin-3-amine hydrochloride (Example 265, Step A) 

in Step C. Material was purified by silica column chromatography eluting with 2% MeOH/DCM to 

afford the title product (28 mg, 33% yield) as a pale yellow solid. MS (apci) m/z = 550.2 (M+). 

Example 522 

FaC^N-A 

o__^NH • 2CF3C02H 

HNV—/ 

l-(3-(2-aminoDvrimidin-5-vl)-4-methyl-l-phenyl-lH-Dvrazol-5-vl)-3-((3R.4S)-4-Dhenyl-l-(2.2.2-

trifluoroethvl)pvrrolidin-3-yl)urea bis(2.2.2-trifluoroacetate) 

[001010] Prepared according to the procedure of Example 512, replacing (3S,4R)-4-(4-

fluorophenyl)-l-(2-methoxy ethyl)pyrro lidin-3-amine dihydrochloride (Preparation K) with 

(3R,4S)-4-phenyl-l-(2,2,2-trifluoroethyl)pyrrolidin-3-amine hydrochloride (Example 265, Step A) 

in Step C. Material was purified by silica column chromatography eluting with 2-5% MeOH/DCM 

followed by reverse phase HPLC purification (5-95% ACN/water/0.5%) TFA over 20 minutes). 

The title compound (3 mg, 3% yield) was obtained as a white solid as a di-TFA salt. MS (apci) m/z 

= 537.2 (M+H). 

Example 523 

OL 

1-((3 S.4R)-4-(3.4-difluorophenyl)-1-(2-methoxyethyDpyrro lidin-3-vl)-3-( l'-ethvl-4-methvl-1-

Dhenyl-lH.rH-r3.4,-biDvrazoll-5-vl)urea 

[001011] Step A: Preparation of 1 '-ethyl-4-methyl-1 -phenyl-1H. 1 'H-T3.4'-biDvrazoll-5-amine: 

3-Bromo-4-methyl-l-phenyl-1 H-pyrazol-5-amine (Example 503, Step A; 100 mg, 0.39 mmol), 1-

ethyl-4-(4,4,5,5-tetramethyl-l,3,2-dioxaborolan-2-yl)-lH-pyrazole (176 mg, 0.79 mmol), K2CO3 
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(219 mg, 1.59 mmol) and Pd(PPh3)4 (46 mg, 0.039 mmol) were combined in toluene (2 mL), water 

(1 mL) and EtOH (0.5 mL) and stirred at 95 °C in a sealed tube for 18 hours. The cooled mixture 

was filtered through GF paper and the filtrate partitioned between water (10 mL) and EtOAc (10 

mL). The aqueous layer was extracted with EtOAc (2x10 mL) and the combined organic phases 

were washed with brine (10 mL), dried over Na2S04, filtered and concentrated in vacuo. The 

residue was purified by silica column chromatography eluting with 1.5% MeOH/DCM to afford 1'-

ethyl-4-methyl-l-phenyl-lH,rH-[3,4'-bipyrazol]-5-amine (78 mg, 74%> yield) as a colorless gum. 

MS (apci) m/z = 268.1 (M+H). 

[001012] Step B: Preparation of phenyl (1 '-cthyl-4-mcthyl-1 -phenyl-1H. 1 'H-r3.4'-bipyrazoll-

5-vDcarbamate: To a solution of r-ethyl-4-methyl-l-phenyl-lH,rH-[3,4'-bipyrazol]-5-amine (78 

mg, 0.29 mmol) in EtOAc (5 mL) was added 2N NaOH (0.44 mL, 0.87 mmol) followed by phenyl 

chloroformate (73 uL, 0.58 mmol). The mixture was stirred at ambient temperature for 18 hours 

then partitioned between water (20 mL) and EtOAc (20 mL) and the aqueous layer extracted with 

EtOAc (2x10 mL). The combined organic phases were washed with saturated NaHCO^ (10 mL) 

and brine (10 mL) then dried over Na2S04, filtered and concentrated in vacuo to afford phenyl (1'-

ethyl-4-methyl-l-phenyl-lH,rH-[3,4'-bipyrazol]-5-yl)carbamate as a pale yellow oil. Used 

directly assuming quantitative yield. MS (apci) m/z = 388.2 (M+H). 

[001013] Step C: Preparation of 1 -((3 S.4R)-4-(3.4-difluorophenyl)-1 -(2-methoxvethyl) 

pvrrolidin-3-vl)-3-(r-ethvl-4-methvl-l-phenvl-lH.rH-r3.4'-bipvrazoll-5-vl)urea: To a solution of 

(3S,4R)-4-(3,4-difluorophenyl)-l-(2-methoxyethyl)pyrrolidin-3-amine (Preparation F; 56 mg, 0.17 

mmol) and phenyl (r-ethyl-4-methyl-l-phenyl-lH,rH-[3,4'-bipyrazol]-5-yl)carbamate (66 mg, 

0.17 mmol) in DCM (2 mL) was added DIEA (150 uL, 0.85 mmol). After stirring at ambient 

temperature for 18 hours the mixture was partitioned between saturated NH4CI (10 mL) and DCM 

(10 mL) and the aqueous layer extracted with DCM (2x10 mL). The combined organic phases 

were washed with brine (10 mL) then dried over Na2S04, filtered and concentrated in vacuo. The 

residue was purified by silica column chromatography eluting with 2.5-3.5% MeOH/DCM to 

afford the title compound (35 mg, 37%> yield) as a colorless glass. MS (apci) m/z = 550.2 (M+H). 

Example 524 

NH 

331 



WO 2012/158413 PCT/US2012/037003 

1 -(1 '-cthyl-4-mcthyl-l -phenyl-1H, 1 'H-r3.4'-bipyrazon-5-yl)-3-((3S.4R)-4-(4-fluorophcnyl)-1 -(2-

methoxvethvnpyrro lidin-3-vOurea 

[001014] Prepared according to the procedure of Example 523, replacing (3S,4R)-4-(3,4-

difluorophenyl)-l-(2-methoxy ethyl)pyrro lidin-3-amine (Preparation F) with (3S,4R)-4-(4-

fluorophenyl)-l-(2-methoxyethyl)pyrrolidin-3-amine dihydrochloride (Preparation K) in Step C. 

Material was purified by silica column chromatography eluting with 3% MeOH/DCM to afford the 

title product (29 mg, 30% yield) as a white solid. MS (apci) m/z = 532.3 (M+H). 

Example 525 
F 

5-(3-((3S.4R)-4-(3.4-difluoror>hcnyl)-1 -(2-mcthoxvcthvl)r>yrrolidin-3-yl)urcido)-4-mcthyl-l -

phenyl-1 H-pyrazol-3 -yl trifluoromethanesulfonate 

[001015] Step A: Preparation of 5-amino-4-methyl-l -phenyl-1 H-pyrazol-3 -yl 

trifluoromethane sulfonate: A suspension of 5-amino-4-methyl-l-phenyl-1 H-pyrazol-3(2H)-one 

(Intermediate P135, Step A; 0.50 g, 2.64 mmol) and N-phenylbis(trifluoromethylsulfonamide) 

(0.99 g, 2.77 mmol) in DMF (5 mL) was treated with DIEA (1.38 mL, 7.93 mmol) and the mixture 

stirred at ambient temperature for 64 hours. The mixture was partitioned between saturated 

NaHCOs (30 mL) and EtOAc (30 mL) and the aqueous layer was extracted with EtOAc (2 x 20 

mL). The combined organic phases were washed with water (5x10 mL) and brine (10 mL) then 

dried over Na2S04, filtered and concentrated in vacuo. The residue was purified by silica column 

chromatography eluting with 2:1 hexanes/EtOAc, to afford 5-amino-4-methyl-l-phenyl-1H-

pyrazol-3-yl trifluoromethane sulfonate (817 mg, 92% yield) as a pale yellow oil. MS (apci) m/z = 

322.0 (M+H). 

[001016] Step B: Preparation of 4-methvl-5-((phenoxvcarbonvl)amino)-l-phenyl-lH-

pyrazol-3-yl trifluoromethanesulfonate: Prepared according to the procedure of Example 503, Step 

B, replacing 3-bromo-4-methyl-l-phenyl-1 H-pyrazol-5-amine with 5-amino-4-methyl-l-phenyl-

1 H-pyrazol-3-yl trifluoromethane sulfonate. MS (apci) m/z = 442.0 (M+H). 

[001017] Step C: Preparation of 5-(3-((3 S,4R)-4-(3,4-difluorophenyl)-1-(2-

methoxyethyl)pyrrolidin-3 -yl)ureido)-4-methyl-1 -phenyl-1 H-pyrazol-3 -

yltrifluoromethanesulfonate: Prepared according to the procedure for Example 503, Step C, 

replacing phenyl (3-bromo-4-methyl-l-phenyl-1 H-pyrazol-5-yl)carbamate with 4-methyl-5-
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((phenoxycarbonyl)amino)-l-phenyl-1 H-pyrazol-3-yl trifluoromethanesulfonate. Material was 

purified by silica column chromatography eluting with 1.5-4% MeOH/DCM to afford the title 

compound (191 mg, 62% yield) as a white solid. MS (apci) m/z = 604.2 (M+H). 

Example 526 

OMe 

1-((3 S.4R)-4-(3.4-difluorophenyl)-1-(2-methoxyethyDpyrro lidin-3-vl)-3-(3-(2-methoxypyrimidin-

5 -vl)-4-methvl-1 -phenyl-1 H-pvrazol-5 -vDurea 

[001018] Step A: Preparation of 3-(2-methoxvpyrimidin-5-vD-4-methvl-l-phenvl-lH-

pyrazol-5 -amine: 5 -Amino-4-methyl-l -phenyl-1 H-pyrazol-3 -yl trifluoromethane sulfonate 

(Example 525, Step A; 200 mg, 0.62 mmol), 2-methoxypyrimidin-5-ylboronic acid (192 mg, 1.25 

mmol), K2CO3 (344 mg, 2.49 mmol) and Pd(PPlh)4 (72 mg, 0.06 mmol) were combined in toluene 

(2 mL), water (1 mL) and EtOH (0.5 mL) and stirred at 95 °C in a sealed tube for 18 hours. The 

cooled mixture was filtered through GF paper and the filtrate partitioned between water (20 mL) 

and EtOAc (20 mL). The aqueous layer was extracted with EtOAc (2 x 20 mL) and the combined 

organic phases were washed with brine (20 mL), dried over Na2S04, filtered and concentrated in 

vacuo. The residue was purified by silica column chromatography eluting with 1% MeOH/DCM to 

afford 3-(2-methoxypyrimidin-5-yl)-4-methyl-l-phenyl-1 H-pyrazol-5-amine (138 mg, 79% yield) 

as a cream foam. MS (apci) m/z = 282.1 (M+H). 

[001019] Step B: Preparation of phenyl (3-(2-methoxvpvrimidin-5-vD-4-methvl-l-phenyl-

1 H-pvrazol-5 -vDcarbamate: Prepared according to the procedure of Example 503, Step B, 

replacing 3-bromo-4-methyl-l-phenyl-1 H-pyrazol-5-amine with 3-(2-methoxypyrimidin-5-yl)-4-

methyl-l-phenyl-lH-pyrazol-5-amine. Material was purified by silica column chromatography 

eluting with 1% MeOH/DCM to afford phenyl (3-(2-methoxypyrimidin-5-yl)-4-methyl-l-phenyl-

1 H-pyrazol-5-yl)carbamate (92 mg, 47% yield) as a cream foam. MS (apci) m/z = 402.1 (M+H). 

Step C: Preparation of l-((3S.4R)-4-(3.4-difluorophenvD-l-(2-methoxvethvDpyrrolidin-3-vD-3-(3-

(2-methoxvpvrimidin-5-vD-4-methyl-1 -phenyl-lH-pyrazol-5-vDurea: Prepared according to the 

procedure of Example 503, Step C, replacing phenyl (3-bromo-4-methyl-l-phenyl-1 H-pyrazol-5-

yl)carbamate with phenyl (3-(2-methoxypyrimidin-5-yl)-4-methyl-l-phenyl-1 H-pyrazol-5-
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yl)carbamate. Material was purified by silica column chromatography eluting with 2.5% 

MeOH/DCM to afford the title compound (31 mg, 48% yield) as a white solid. MS (apci) m/z = 

564.2 (M+H). 

Example 527 

OL 
\r-F 

NH F 

1 -((3 S,4R)-4-(3,4-difluorophenyl)-1 -(2-methoxvethyl )pyrrolidin-3-y l)-3-(3-(2-

(dimethvlamino)pyrimidin-5 -vl)-4-methvl-1 -phenyl-1 H-pyrazol-5 -vDurea 

[001020] Prepared according to the procedure of Example 526, replacing 2-

methoxypyrimidin-5-ylboronic acid with N,N-dimethyl-5-(4,4,5,5-tetramethyl-l,3,2-dioxaboralan-

2-yl)pyrimidin-2-aminc in Step A. Material was purified by silica column chromatography eluting 

with 3%> MeOH/DCM to afford the title compound (22 mg, 32% yield) as a white solid. MS (apci) 

m/z = 577.3 (M+H). 

Example 528 

OL rS 

1 -((3 S.4R)-4-(4-fluoror>hcnyl)-l -(2-mcthoxvcthyl )r>yrrolidin-3-yl)-3-(3-(2-methoxvr>yrimidin-5-

vD-4-methyl-1 -phenyl-1 H-pvrazol-5 -vDurea 

[001021] Prepared according to the procedure of Example 526, replacing (3S,4R)-4-(3,4-

difluorophenyl)-l-(2-methoxy ethyl)pyrro lidin-3-amine (Preparation F) with (3S,4R)-4-(4-

fluorophenyl)-l-(2-methoxy ethyl)pyrro lidin-3-amine (2S,3S)-2,3-bis((4-methylbenzoyl) 

oxy) succinate (Preparation LI, Steps A-D) in Step C. Material was purified by silica column 

chromatography eluting with 3% MeOH/DCM to afford the title compound (32 mg, 51% yield) as 

a white solid. MS (apci) m/z = 546.2 (M+H). 
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Example 529 

1 -(3-(2-(dimethvlamino)pvrimidin-5-v0-4-methyl-1 -phenyl-1 H-pvrazol-5-vO-3-((3 S.4R)-4-(4-

fluorophenvQ-1 -(2-methoxyethvOpyrro lidin-3-vOurea 

[001022] Prepared according to the procedure of Example 527, replacing (3S,4R)-4-(3,4-

difluorophenyl)-l-(2-methoxy ethyl)pyrro lidin-3-amine (Preparation F) with (3S,4R)-4-(4-

fluorophenyl)-l-(2-methoxyethyl)pyrrolidin-3-amine dihydrochloride (Preparation K) in Step C. 

Material was purified by silica column chromatography eluting with 3% MeOH/DCM to afford the 

title compound (27 mg, 40% yield) as a white solid. MS (apci) m/z = 559.3 (M+H). 

Example 530 

NH F 

l-(l'-ethvl-4-methvl-l-phenyl-lH.l'H-r3.4'-biDvrazoll-5-vO-3-((3S.4R)-4-(3-fluoroDhenvO-l-(2-

methoxyethvOpyrro lidin-3-vOurea 

[001023] Prepared according to the procedure of Example 526, replacing 2-

methoxypyrimidin-5-ylboronic acid with l-ethyl-4-(4,4,5,5-tetramethyl-l,3,2-dioxaborolan-2-yl)-

1 H-pyrazole in Step A, and (3S,4R)-4-(3,4-difluorophenyl)-1-(2-methoxyethyl)pyrrolidin-3-amine 

(Preparation F) with (35',4i?)-4-(3-fluorophenyl)-1-(2-methoxy ethyl)pyrro lidin-3-amine 

dihydrochloride (Preparation Lll) in Step C. Material was purified by silica column 

chromatography eluting with 3% MeOH/DCM to afford the title compound (39 mg, 57% yield) as 

a white solid. MS (apci) m/z = 532.3 (M+H). 
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Example 531 

NH F 

1 -((3S.4R)-4-(3-fluoror)hcnyl)-1 -(2-mcthoxycthyl )r)vrrolidin-3-yl )-3-(4-methyl-3-( 1 -mcthyl-2-oxo-

1.2-dihydropvridin-4-yl)-1 -phenyl-1 H-pvrazol-5 -vOurea 

[001024] Prepared according to the procedure of Example 526, replacing 2-

methoxypyrimidin-5-ylboronic acid with l-methyl-4-(4,4,5,5-tetramethyl-l,3,2-dioxaborolan-2-

yl)pyridin-2(lH)-one in Step A, and (3S,4R)-4-(3,4-difluorophenyl)-1-(2-methoxyethyl)pyrrolidin-

3-amine (Preparation F) with (35',4i?)-4-(3-fluorophenyl)-1-(2-methoxyethyl)pyrrolidin-3-amine 

dihydrochloride (Preparation LI) in Step C. Material was purified by silica column 

chromatography eluting with 3-8% MeOH/DCM to afford the title compound (38 mg, 54% yield) 

as a white solid. MS (apci) m/z = 545.2 (M+H). 

Example 532 

\ 

1 -((3S.4R)-4-(4-fluoror>hcnyl)-1 -(2-methoxvethyl )r>yrrolidin-3-yl )-3-(4-methyl-3-( 1 -mcthyl-2-oxo-

1.2-dihydropvridin-4-yl)-1 -phenyl-1 H-pvrazol-5 -vOurea 

[001025] Prepared according to the procedure of Example 526, replacing 2-

methoxypyrimidin-5-ylboronic acid with l-methyl-4-(4,4,5,5-tetramethyl-l,3,2-dioxaborolan-2-

yl)pyridin-2(lH)-one in Step A, and (3 S,4R)-4-(3,4-difluorophenyl)-1-(2-methoxyethyl)pyrrolidin-

3-amine (Preparation F) with (3S,4R)-4-(4-fluorophenyl)-l-(2-methoxyethyl)pyrrolidin-3-amine 

(2S,3S)-2,3-bis((4-methylbenzoyl)oxy) succinate (Preparation LI, Steps A-D) in Step C. Material 

was purified by silica column chromatography eluting with 3-8% MeOH/DCM to afford the title 

compound (34 mg, 49% yield) as a white solid. MS (apci) m/z = 545.3 (M+H). 
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Example 533 

1 -(3 -cvclopropyl-4-methvl-1 -phenyl-1 H-pyrazol-5-yl)-3-(( 3 S ,4R)-4-(3.4-difluoronhcnvl)-1 -(2-

methoxvethvnpyrro lidin-3-vOurea 

[001026] Step A: Preparation of 3-cvclopropvl-4-methyl-l-phenyl-lH-pyrazol-5-amine: A 

suspension of 5-amino-4-methyl-l-phenyl-1 H-pyrazol-3-yl trifluoromethane sulfonate (Example 

525, Step A; 200 mg, 0.62 mmol) in toluene:water, 10:1 (5.5 mL) in a sealed tube was degassed 

with Argon for 5 minutes. Potassium cyclopropyltrifluoroborate (368 mg, 2.49 mmol), Pd(OAc)2 

(21 mg, 0.09 mmol) and K3PO4 (396 mg, 1.87 mmol) were then added, followed by 

dicyclohexyl(2',6'-diisopropylbiphenyl-2-yl)phosphine (87 mg, 0.19 mmol). The mixture was 

degassed with Argon for another 5 minutes then sealed and stirred at 110 °C for 18 hours. The 

cooled mixture was diluted with water (30 mL) and extracted with EtOAc (3 x 20 mL). The 

combined organic phases were washed with brine (20 mL), dried over Na2S04, filtered and 

concentrated in vacuo. The residue was purified by silica column chromatography eluting with 1% 

MeOH/DCM to afford 3-cyclopropyl-4-methyl-l -phenyl-1 H-pyrazol-5-amine (100 mg, 75% yield) 

as a yellow oil. MS (apci) m/z = 214.1 (M+H). 

[001027] Step B: Preparation of 1 -(3-cvclopropyl-4-methvl-1 -phenyl-lH-pyrazol-5-vl)-3-

((3S.4R)-4-(3.4-difluorophcnyl)-l -(2-methoxvethyl )pyrrolidin-3-vl)urea: Prepared according to the 

procedure of Example 526, Steps B and C, replacing 3-(2-methoxypyrimidin-5-yl)-4-methyl-l-

phenyl-1 H-pyrazol-5-amine with 3-cyclopropyl-4-methyl-l -phenyl-1 H-pyrazol-5-amine in Step B. 

Material was purified by silica column chromatography eluting with 1-3% MeOH/DCM to afford 

the title product (29 mg, 39% yield) as a colorless glass. MS (apci) m/z = 496.3 (M+H). 

Example 534 

337 



WO 2012/158413 PCT/US2012/037003 

1 -(3-cvclopropvl-4-methyl-1 -phenyl-1 H-pyrazol-5-yl)-3-((3S.4R)-4-(4-fluorophcnyl)-1 -(2-

methoxyethvOpyrro lidin-3-vOurea 

[001028] Prepared according to the procedure of Example 533, replacing (3S,4R)-4-(3,4-

difluorophenyl)-l-(2-methoxy ethyl)pyrro lidin-3-amine (Preparation F) with (3S,4R)-4-(4-

fluorophenyl)-l-(2-methoxy ethyl)pyrro lidin-3-amine (2S,3S)-2,3-bis((4-methylbenzoyl)oxy) 

succinate (Preparation LI, Steps A-D) in Step C. Material was purified by silica column 

chromatography eluting with 2-4% MeOH/DCM to afford the title compound (11 mg, 15% yield) 

as a colorless glass. MS (apci) m/z = 478.3 (M+H). 

Example 535 

o 
1 -((3S,4R)-4-(3,4-difluoror>hcnyl)-1 -(2-methoxvethyl )r)yrrolidin-3-yl)-3-(3-( 1 -isor>ror>yl-6-oxo-l ,6-

dihvdropyridin-3 -vQ-4-methyl-1 -phenyl-1 H-pvrazol-5 -vOurea 

[001029] Step A: Preparation of 1 -isopropvl-5-(4.4.5.5-tctramcthyl-1,3.2-dioxaborolan-2-

v0pyridin-2(lH)-one: 5-Bromo-l-isopropylpyridin-2(lH)-one (500 mg, 2.31 mmol), 

bis(pinnacolato) diboron (881 mg, 3.47 mmol) and potassium acetate (681 mg, 6.94 mmol) were 

combined in a sealed vessel in 1,4-dioxanes (5 mL) and purged with Argon for 5 minutes. 

PdCl2(dppf)dcm (189 mg, 0.23 mmol) was then added, purging continued for 1 minute, then the 

vessel sealed and heated at 100 °C for 18 hours. The cooled mixture was filtered through GF paper 

and rinsed with EtOAc and DCM. The filtrate was concentrated in vacuo and the residue purified 

by silica column chromatography eluting with 1% MeOH/DCM, followed by a second column 

eluting with 1:1 hexanes/EtOAc. The resulting solid was triturated with Et20, filtered and the 

filtrate concentrated in vacuo to afford l-isopropyl-5-(4,4,5,5-tetramethyl-l,3,2-dioxaborolan-2-

yl)pyridin-2(lH)-one (308 mg, 51% yield) as a peach solid. MS (apci) m/z = 264.2 (M+H). 

[001030] Step B: Preparation of 1 -((3S.4R)-4-(3.4-difluorophenvO-1 -(2-methoxyethvO 

pyrro lidin-3-vO-3-(3-(1-isopropvl-6-oxo-1.6-dihvdropvridin-3-v0-4-methyl-l-phenyl-1 H-pyrazol-

5-vOurea: Prepared according to the procedure of Example 526, replacing 2-methoxypyrimidin-5-

ylboronic acid with l-isopropyl-5-(4,4,5,5-tetramethyl-l,3,2-dioxaborolan-2-yl)pyridin-2(lH)-one. 

Material was purified by silica column chromatography eluting with 2.5-4% MeOH/DCM to afford 

the title compound (37 mg, 53% yield) as a colorless glass. MS (apci) m/z = 591.3 (M+H). 
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Example 536 

NH 

CX HN^-

o 

l-((3S.4Ry4-(4-fluorophenviyi-(2-methoxvethv0pvrrolidin-3-vP)-3-(3-(T-isopropvl-6-oxo-l,,6-

dihydropyridin-3 -vn-4-methyl-1 -phenyl-1 H-pvrazol-5 -vOurea 

[001031] Prepared according to the procedure of Example 535, replacing (3S,4R)-4-(3,4-

difluorophenyl)-l-(2-methoxyethyl)pyrrolidin-3-amine (Preparation F) with (3S,4R)-4-(4-fluoro-

phenyl)-l-(2-methoxy ethyl)pyrro lidin-3-amine (2S,3S)-2,3-bis((4-methylbenzoyl)oxy) succinate 

(Preparation LI, Steps A-D) in the final step. Material was purified by silica column 

chromatography eluting with 3-5% MeOH/DCM to afford the title compound (34 mg, 50% yield) 

as a colorless glass. MS (apci) m/z = 573.3 (M+H). 

Example 537 

1-((36'. 4i?)-4-(3.5-difluorophenyl)-1-(2-methoxyethyDpyrro lidin-3-vl)-3-(3-((y>-2-

hvdroxypropoxv)-4-methvl-1 -phenyl-1 //-nvrazol-5-vDurea dihydrochloride 

[001032] Step A: Preparation of \-(3-((S)-2-((tert-butvldimethvlsilvl)oxv)propoxv)-4-methyl-

1 -phenyl- l/f-pyrazol-5 -vl)-3 -((3S.4/?)-4-( 3.5 -difluorophenyl)-1 -(2-methoxyethyl) 

pvrrolidin-3-vl)urea: Prepared according to the method described for Example 1 using Intermediate 

P211 as a replacement for 3-fe/t-butyl-1 -phenyl-1 //-pyrazol-5-aminc in Step A, and substituting 

(3S,4/?)-4-(3,5-difluorophenyl)-l -(2-methoxyethyl )pyrrolidin-3-amine dihydrochloride for trans-1-

(2-methoxyethyl)-4-phenylpyrrolidin-3-amine dihydrochloride (Preparation B) in Step B. MS 

(apci) m/z = 644.4 (M+H). 

[001033] Step B: Preparation of 1 -((3SAR)-4-(3.5-difluorophenyl)-1 -(2-

mcthoxvcthvl)r>yrrolidin-3-yl)-3-(3-((5)-2-hvdroxvr>ror>oxv)-4-mcthyl-1 -phenyl- l/f-pyrazol-5-yl) 

urea dihy-drochloride: Prepared according to the procedure described for Example 179, using l-(3-

F 
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((5)-2-((tert-butyldimethylsilyl)oxy)propoxy)-4-methyl-1-phenyl-1/f-pyrazol-5-yl)-3-((35',4i?)-4-

(3,5-difluorophenyl)-l-(2-methoxyethyl)pyrrolidin-3-yl)urea as a replacement for 1 -(3-((S)-2-((tert-

butyldimethylsilyl)oxy)propoxy)-4-methyl-1 -phenyl- 1//-pyrazol-5-yl)-3-((35',4i?)-4-(3,4-difluoro­

phenyl)-!-(2-methoxy ethyl)pyrro lidin-3-yl)urea (Preparation U-2). MS (apci) m/z = 530.3 (M+H). 

Example 538 
F 

1 -((3S.4/?)-4-(3.5-difluoror>hcnyl)-1 -(2-mcthoxycthyl )r>yrrolidin-3-yl)-3-(4-mcthyl-1 -phcnvl-3-(2-

(nincrazin-1 -yl )ethoxy)-1 //-r>yrazol-5-yl )urea trihydrochloride 

[001034] To a stirred solution of tert-butyl 4-(2-((5-(3-((35*,4i?)-4-(3,4-difluorophenyl)-1-(2-

mcthoxycthyl)pyrrolidin-3-yl)urcido)-4-mcthyl-1 -phenyl-1 //-pyrazol-3-yl)oxy)cthyl) 

piperazine-1-carboxylate (Example 388, 52 mg, 0.076 mmol) in DCM (3 mL) was added 2 N HCI 

in ether (0.15 mL). After stirring at ambient temperature for 1 hour, the solvents were evaporated 

under reduced pressure to give the title compound (50 mg, 110% yield). MS (apci) m/z = 584.3 

(M+H). 

Example 539 
F 

l-(3-(benzyloxy)-4-chloro-l-methyl-l/f-Dvrazol-5-vl)-3-((36'.4i?)-4-(3.4-difluoroDhenvl)-l-(2-

methoxvethvl)pvrrolidin-3-vl)urea 

[001035] Prepared according to the method described for Intermediate 201, Step B, using 1-

(3-(benzyloxy)-1 -methyl- l/f-pyrazol-5-yl)-3-((35*,4i?)-4-(3,4-difluorophenyl)-1 -(2-

methoxyethyl)pyrrolidin-3 -yl)urea (Example 136) as a replacement for phenyl 3-ethoxy-1-phenyl-

1 //-pyrazol-5-ylcarbamatc. MS (apci) m/z = 520.2 (M+H). 
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Example 540 
F 

!K>F 
O^NH 

HN 

r vwv ,OH 

o 

2-((5-(34-difluorophenyl)-1-(2-methoxyethvOpyrro lidin-3-vnureido)-4-methyl-l-

phenyl- l/f-pyrazol-3 -vl)oxy)acetic acid 

[001036] A mixture of ethyl 2-((5-(3-((3S,4R)-4-(3,4-difluorophenyl)-l -(2-

mcthoxyethyl)pyrrolidin-3-yl)urcido)-4-methyl-1 -phenyl-1 //-pyrazol-3-yl)oxy)acctatc (Example 

361, 190 mg, 0.341 mmol) and 1.0 N aqueous LiOH solution (0.682 mL, 0.682 mmol) in THF (4 

mL) and MeOH (2 mL) was stirred at ambient temperature for 1 hour. The reaction mixture was 

diluted with water. 1.0 N HCI aqueous solution (0.8 mL) was added dropwise to adjust the pH to 4. 

The mixture was extracted with EtOAc. The combined extracts were washed with brine, dried over 

MgS04, filtered, and concentrated to give the title compound as an off white solid (150 mg, 83% 

yield). MS (apci) m/z = 530.2 (M+H). 

Example 541 

O^/NH 

HN 

o 
2-((5-(3-((36'.4i?)-4-(3.4-difluorophenyl)-1-(2-methoxyethyDpyrro lidin-3-vl)ureido)-4-methyl-l-

phenyl-1 //-r>yrazol-3-yl)oxv)-/V-cthvlacctamidc 

[001037] To a stirred solution of 2-(5-(3-((35*,4i?)-4-(3,4-difluorophenyl)-1-(2-

mcthoxycthyl)pyrrolidin-3-yl)urcido)-4-mcthyl-1 -phenyl-1 //-pyrazol-3-yloxy)acctic acid (Example 

540, 22 mg, 0.042mmol) in DMF (2 mL) was added EDCI (24 mg, 0.12 mmol) and HOBt (17 mg, 

0.12 mmol). The resulting mixture was stirred at ambient temperature for 10 minutes. Ethylamine 

(2.0 M in THF, 0.062 mL, 0.12 mmol) was added followed by TEA (0.017 mL, 0.12 mmol). The 

reaction mixture was stirred at ambient temperature for 3 days. The mixture was diluted with 

EtOAc, washed sequentially with saturated aqueous NH4C1 solution, saturated aqueous NaHCO^ 

solution, and brine, dried over MgS04, and concentrated. The residue was purified by flash 
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chromatography on silica gel (5% MeOH in DCM) to give the title compound (16 mg, 69% yield). 

MS (apci) m/z = 557.3 (M+H). 

Example 542 
F 

1 -((3S.4/?)-4-(3.4-difluoror>hcnyl)-1 -(2-methoxvethyl )r>yrrolidin-3-yl )-3-(4-ethyl-3-(2-hvdroxv-2-

methylpropoxy)-1 -phenyl-1 //-pyrazol-5-yl )urea 

[001038] Step A: Preparation of 5-amino-4-cthyl-1 -phenyl-1 //-pyrazol-3(2//)-one: A mixture 

of ethyl 2-cyanobutanoate (10.0 g, 70.8 mmol), phenylhydrazine (7.66 g, 70.8 mmol), dioxane (20 

mL), EtOH (50 mL) and NaOEt (3.0 M in EtOH, 2.36 mL, 7.08 mmol) was heated at 90 °C for 7 

days. After cooling, the reaction mixture was concentrated. The residue was treated with Et20. The 

solid was collected by filtration, washed with Et20, and dried in vacuum to give the title compound 

(7.50 g, 52% yield). MS (apci) m/z = 204.1 (M+H). 

[001039] Step B: Preparation of 1 -((5 -amino-4-ethyl-1 -phenyl-1 //-r>yrazol-3-yl)oxy)-2-

methylpropan-2-ol: Prepared according to the procedure described for Intermediate 203, using 5-

amino-4-cthyl-1 -phenyl-1 //-pyrazol-3(2//)-one as a replacement for 5-amino-1 -phenyl-1 //-pyrazol-

3(2//)-one. MS (apci) m/z = 276.2 (M+H). 

[001040] Step C: Preparation of 1 -((36*.4i?)-4-( 3,4-difluorophenyl)-1 -(2-methoxyethyl) 

pvrrolidin-3-yl)-3-(4-cthvl-3-(2-hvdroxv-2-mcthylpropoxv)-1 -phenyl-1 //-pyrazol-5-yl)urea: 

Prepared according to the procedure described for Example 1 using l-((5-amino-4-ethyl-l-phenyl-

1 //-pyrazol-3-yl)oxy)-2-mcthylpropan-2-ol as a replacement for 3-fe/t-butyl-1 -phenyl-1 //-pyrazol-

5-amine in Step A, and substituting (35*,4i?)-4-(3,4-difluorophenyl)-1-(2-methoxyethyl)pyrrolidin-

3-amine dihydrochloride for trans-1 -(2-mcthoxycthyl)-4-phcnylpyrrolidin-3-aminc dihydrochloride 

(Preparation B) in Step B. MS (apci) m/z = 558.3 (M+H). 

Example 543 

O^NH 
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1 -(3-(2-aminocthoxv)-4-mcthyl-1 -phenyl-1 //-pyrazol-5-yl)-3-((3S.4/?)-4-(3.4-difluorophcnyl)-1 -(2-

methoxvethvnpyrro lidin-3-vOurea 

[001041] To a solution of 1 -((3S,4/?)-4-(3,4-difluorophcnyl)-l -(2-mcthoxycthyl)pyrrolidin-3-

yl)-3-(3-(2-( 1,3-dioxoisoindolin-2-yl)cthoxy)-4-mcthyl-1 -phenyl-1 //-pyrazol-5-yl)urca (Example 

387, 170 mg, 0.264 mmol) in 1:1 MeOH:THF (10 mL) at ambient temperature was added 

hydrazine monohydrate (132 mg, 2.64 mmol). The reaction was heated at 50 °C for 17 hours. 

After cooling, the mixture was concentrated. The residue was triturated with DCM and the solid 

was removed by filtration. The filtrate was concentrated to give the title compound (106 mg, 78% 

yield). MS (apci) m/z = 515.3 (M+H). 

Example 544 
F 

.'V-(2-((5-(3-((35.4/?)-4-(3.4-difluorophenyl)-1 -(2-methoxyethvOpyrro lidin-3-yl)ureido)-4-methyl-1 -

phenyl-l/f-pvrazol-3-v0oxv)ethvQmethanesulfonamide 

[001042] A mixture of 1 -(3-(2-aminocthoxy)-4-mcthyl-1 -phenyl-1 //-pyrazol-5-yl)-3-((3S,4/?)-

4-(3,4-difluorophenyl)-1-(2-methoxyethyl)pyrrolidin-3-yl)urea (Example 543, 30 mg, 0.058 mmol), 

methanesulfonyl chloride (7.3 mg, 0.064 mmol) and TEA (0.016 mL, 0.12 mmol) in DCM (3 mL) 

was stirred at ambient temperature for 1 hour. The reaction mixture was diluted with EtOAc, 

washed with water and brine, dried over MgS04 and concentrated. The residue was purified by 

flash chromatography on silica gel (3% MeOH in DCM) to give the title compound (25 mg, 72% 

yield). MS (apci) m/z = 593.2 (M+H). 

Example 545 
F 

O 

N-(2-((5-(3-((3S.4/?)-4-(3.4-difluorophenvO-1 -(2-methoxvethv0pyrrolidin-3 -v0ureido)-4-methyl-1 -

phenyl-l//-pyrazol-3-v0oxv)ethv0acetamide 

[001043] Prepared according to the procedure described for Example 544, using acetic 

anhydride as a replacement for methanesulfonyl chloride. MS (apci) m/z = 557.3 (M+H). 
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Example 546 

1 -(3-(2-(4-acetylpiperazin-1 -yl )cthoxy)-4-mcthyl-1 -phenyl-lZ/-pvrazol-5-vO-3-(Off. 4i?)-4-(3.4-

difluorophenvn-1 -(2-methoxyethvOpyrro lidin-3-vOurea 

[001044] Prepared according to the procedure described for Example 544, using acetic 

anhydride as a replacement for methanesulfonyl chloride, and substituting 1 -((3S,4/?)-4-(3,5-

difluorophenyl)-1 -(2-methoxy ethyl)pyrro lidin-3 -yl)-3 -(4-methyl-1 -phenyl-3 -(2-(piperazin-1 -

yl)cthoxy)-l //-pyrazol-5-yl)urca trihydrochloride (Example 538) for l-(3-(2-aminoethoxy)-4-

methyl-1 -phenyl- l/f-pyrazol-5-yl)-3 -((3S,4/?)-4-(3,4-difluorophenyl)-1 -(2-

methoxyethyl)pyrrolidin-3-yl)urea (Example 543). MS (apci) m/z = 626.4 (M+H). 

Example 547 

2-((5-(3-((36'.4i?)-4-(3.4-difluorophenyl)-1-(2-methoxyethvOpyrro lidin-3-v0ureido)-4-methyl-l-

phenyl- l/f-pyrazol-3 -vOoxy)acetamide 

[001045] Prepared according to the procedure described for Example 544, using ammonium 

chloride as a replacement for ethylamine. MS (apci) m/z = 529.2 (M+H). 

Example 548 

.'V-(5-(3-((3S,4/?)-4-(3,4-difluoror>hcnvl)-l -(2-mcthoxvcthyl )r>yrrolidin-3-yl)urcido)-3-ethoxv-1 -

phenyl-l/f-Dvrazol-4-vQ-2.2.2-trifluoroacetamide 
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[001046] Step A: Preparation of benzyl (5-amino-3-oxo-l-phenyl-2.3-dihvdro-l/f-pvrazol-4-

yl (carbamate: Prepared according to the method described for Example 542, Step A, using ethyl 2-

(benzyloxycarbonylamino)-2-cyanoacetate as a replacement for ethyl 2-cyanobutanoate. MS (apci) 

m/z = 325.1 (M+H). 

[001047] Step B: Preparation of benzyl (5-amino-3-cthoxy-1 -phenyl-1 //-pyrazol-4-

vDcarbamate: Prepared according to the method described for Intermediate P135, Step B, using 

benzyl (5-amino-3-oxo-1 -phcnyl-2,3-dihydro-1 //-pyrazol-4-yl)carbamatc as a replacement for 5-

amino-4-mcthyl-1 -phenyl-1 //-pyrazol-3(2//)-onc. MS (apci) m/z = 353.1 (M+H). 

[001048] Step C: Preparation of benzyl (5-(3-((36'.4i?)-4-(3.4-difluorophenyl)-1-(2-

methoxyethvDpyrro lidin-3 -vl)ureido)-3 -ethoxy-1 -phenyl-1 //-pyrazol-4-yl (carbamate: Prepared 

according to the procedure described for Example 151, Step B using benzyl (5-amino-3-ethoxy-1-

phcnyl-1 //-pyrazol-4-yl)carbamatc as a replacement for 2-(pyridin-4-yl)-2,4,5,6-tetrahydrocyclo-

penta[c]pyrazol-3-amine, and substituting (3S,4R)-4-(3,4-difluorophenyl)-1 -(2-methoxyethyl) 

pyrrolidin-3-amine dihydrochloride for (3iS,4i?)-1 -(2-methoxyethyl)-4-phenylpyrrolidin-3-amine 

bis(2,2,2-trifluoroacetate) (Preparation D). MS (apci) m/z = 635.3(M+H). 

[001049] Step D: Preparation of N-(5-(3-((3S.4/?)-4-(3.4-difluoror)hcnyl)-1 -(2-methoxvethyl) 

pyrrolidin-3-vl)ureido)-3-ethoxy-1 -phenyl-l/f-pvrazol-4-yl)-2.2.2-trifluoro-acetamide: A solution 

of benzyl (5-(3-((3S,4i?)-4-(3,4-difluorophenyl)-l-(2-methoxy ethyl)pyrro lidin-3-yl)ureido)-3-

ethoxy-1-phenyl-l/f-pyrazol-4-yl)carbamate (75 mg, 0.12 mmol) in TFA (1 mL) was heated at 60 

°C for 17 hours. The reaction mixture was concentrated under reduced pressure. 5% EtOH in 

toluene was added to the residue and the mixture was concentrated again to afford the crude 

product as a TFA salt. The crude material was taken up in EtOAc, washed with saturated aqueous 

NaHCOs solution and brine, dried over MgS04, and concentrated under reduced pressure. The 

residue was purified by column chromatography on silica gel (2% MeOH in DCM) to give the title 

compound (9 mg, 13% yield) as a minor product. MS (apci) m/z = 597.2 (M+H). 

Example 549 

1 -(4-amino-3 -ethoxy-1 -phenyl-1 H-pvrazol-5 -vl)-3 -((36*.4i?)-4-(3.4-difluorophenyl)-1 -(2-

methoxvethvl)pvrrolidin-3-vl)urea 
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[001050] Prepared according to the procedure described for Example 548, Step C. The title 

compound was isolated as a major product by column chromatography on silica gel (5% MeOH in 

DCM). MS (apci) m/z = 501.2 (M+H). 

Example 550 
F 

1-((36*. 4i?)-4-(3.4-difluorophenyl)-1-(2-methoxyethyDpyrro lidin-3-vl)-3-(3-ethoxy-4-(2-

hydroxyethvD-1 -phenyl- l/f-pyrazol-5 -vDurea 

[001051] Step A: Preparation of 5-amino-4-(2,2-dicthoxvcthyl)-1 -phenyl-1 //-ovrazol-3(2//)-

one: Prepared according to the method described for Example 542, Step A using ethyl 2-cyano-

4,4-diethoxybutanoate as a replacement for ethyl 2-cyanobutanoate. MS (apci) m/z = 292.1 (M+H). 

[001052] Step B: Preparation of 4-(2,2-dicthoxvcthyl)-3-ethoxy-1 -phenyl-1 //-pyrazol-5-

amine: Prepared according to the method described for Intermediate P135, Step B, using 5-amino-

4-(2,2-dicthoxycthyl)-1 -phenyl-1 //-pyrazol-3(2//)-onc as a replacement for 5-amino-4-methyl-l-

phcnyl-1 //-pyrazol-3(2//)-one. MS (apci) m/z = 320.2 (M+H). 

[001053] Step C: Preparation of 1 -(4-(2.2-dicthoxvcthyl)-3-cthoxv-1 -phenyl-1 //-pyrazol-5-

vl)-3-((3S.4/?)-4-(3.4-difluorophenyl)-1 -(2-methoxvethvl)pyrrolidin-3-vDurea: Prepared according 

to the procedure described for Example 1 using 4-(2,2-diethoxyethyl)-3-ethoxy-1 -phenyl-\H-

pyrazol-5-amine as a replacement for 3-fe/t-butyl-1 -phenyl-1 //-pyrazol-5-aminc in Step A, and 

substituting (3 S,4i?)-4-(3,4-difluorophenyl)-1-(2-methoxy ethyl)pyrro lidin-3-amine dihydrochloride 

for trans-l-(2-methoxyethyl)-4-phenylpyrrolidin-3-amine dihydrochloride (Preparation B) in step 

B. MS (apci) m/z = 602.3 (M+H). 

[001054] Step D: Preparation of 1 -((36*.4i?)-4-(3.4-difluorophenyl)-1 -(2-methoxyethvD 

pyrrolidin-3-vD-3-(3-ethoxy-4-(2-oxoethvD-l-phenyl-l/f-pyrazol-5-vDurea: A mixture of l-(4-

(2,2-dicthoxycthyl)-3-cthoxy-1 -phenyl-1 /7-pyrazol-5-yl)-3-((3S,4/?)-4-(3,4-difluorophenyl)-1 -(2-

methoxyethyl)pyrrolidin-3-yl)urea (0.13 g, 0.22 mmol), acetic acid (1 mL) and water (0.2 mL) was 

stirred at ambient temperature for 17 hours. The reaction was not complete by HPLC. Two drops 

of 30 wt. % HBr in AcOH solution was added. The reaction mixture was stirred for additional 17 

hours. The reaction was quenched by the addition of saturated aqueous NaHCO^ solution, 

extracted with EtOAc, washed with saturated aqueous NaHC03 (2x) and brine, dried over MgS04, 

and concentrated to give the title compound which was used in next step without further 

purification. MS (apci) m/z = 528.2 (M+H). 
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[001055] Step E: Preparation of 1 -((3&4Z?)-4-(3,4-difluorophcnyl)-1 -(2-

methoxyethvOpyrrolidin-3-yl )-3-(3-cthoxv-4-(2-hvdroxvcthyl)-1 -phenyl-1 //-pyrazol-5-vOurea: To 

a stirred solution of 1-((3 S,4/?)-4-(3,4-difluorophenyl)-1-(2-methoxy ethyl)pyrro lidin-3-yl)-3-(3-

cthoxy-4-(2-oxocthyl)-1 -phenyl-1 //-pyrazol-5-yl)urca (40 mg, 0.076 mmol) in THF (1 mL) was 

added dropwise a 2.0 M solution of LiEtfL in THF (0.038 mL, 0.076 mmol) at 0 °C. The reaction 

was allowed to warm to ambient temperature and stirred for 3 hours. The reaction was diluted with 

EtOAc, washed with 0.1 N HCI, saturated aqueous NaHCO^ solution and brine, dried over MgS04, 

and concentrated. The residue was purified by flash chromatography on silica gel (4% MeOH in 

DCM) to give the title compound (4 mg, 10% yield). MS (apci) m/z = 530.3 (M+H). 

Example 551 
F 

1 -((3S.4/?)-4-(3.4-difluoror>hcnyl)-1 -(2-methoxvethyl )r>yrrolidin-3-yl )-3-(4-methyl-3-(2-(4-

methylpiperazin-1 -vDethoxy)-1 -phenyl-1 //-pyrazol-5 -vDurea trihydrochloride 

[001056] To a mixture of 1 -((3S,4/?)-4-(3,5-difluorophcnyl)-l-(2-mcthoxycthyl)pyrrolidin-3-

yl)-3-(4-methyl-1 -phenyl-3-(2-(piperazin-1 -yl)ethoxy)- l//-pyrazol-5-yl)urea trihydrochloride 

(Example 538, 50 mg, 0.086 mmol), NaBH(OAc)3 (73 mg, 0.34 mmol) and THF (2 mL) was added 

formaldehyde (37% aqueous solution, 14 mg, 0.17 mmol) at 0 °C. The reaction mixture was 

warmed to ambient temperature and stirred for 17 hours. The mixture was diluted with H20 (20 

mL) and extracted with DCM. The combined organic layers were dried over MgS04 and 

concentrated. The residue was purified by flash chromatography on silica gel (3% 7 N ammonia-

MeOH in DCM) to give the free base, which was treated with 2 N HCI in ether (3 drops). The 

mixture was concentrated and triturated with Et20 to give the title compound (22 mg, 43% yield). 

MS (apci) m/z = 598.3 (M+H). 

Example 552 
F 

347 



WO 2012/158413 PCT/US2012/037003 

l-((3£4i?y4-(3.4-difluorophenyP)-l -(2-methoxyethvOpyrro lidin-3 -vO-3-(4-methyl-3-(2-

morpholino-2-oxocthoxy)-1 -phenyl-1 //-pyrazol-5 -vOurea 

[001057] Prepared according to the procedure described for Example 541, using morpholine 

as a replacement for ethylamine. MS (apci) m/z = 599.3 (M+H). 

Example 553 
F 

4-bromo-5-(3-((3 6'.4/?)-4-(3.4-difluorophenyQ-l-(2-methoxyethvOpyrro lidin-3-vOureido)-!-

phenyl-1 //-pyrazolc-3-carboxylic acid 

[001058] Prepared according to the procedure described for Example 540, using ethyl 4-

bromo-5-(3-((35*,4/?)-4-(3,4-difluorophenyl)-1-(2-methoxy ethyl)pyrro lidin-3-yl)ureido)-l-phenyl-

1 //-pyrazolc-3-carboxylatc (Example 381) as a replacement for ethyl 2-((5-(3~((3S,4/?)-4-(3,4-

difluorophenyl)- 1 -(2-methoxyethyl)pyrrolidin-3-yl)ureido)-4-methyl-l -phenyl-1 //-pyrazol-3-

yl)oxy)acetate (Example 361). MS (apci) m/z = 564.2 (M+H). 

Example 554 
F 

4-bromo-5-(3-((3£4/r)-4-(3.4-difluorophenv0-l-(2-methoxvethv0pvrro lidin-3-vOureido)-/V-

methyl-1 -phenyl-1 //-pyrazolc-3-carboxamide 

[001059] Prepared according to the procedure described for Example 541 using 4-bromo-5-(3-

((35',4/?)-4-(3,4-difluorophenyl)-1 -(2-methoxyethyl)pyrrolidin-3-yl)ureido)-1 -phenyl-1 //-pyrazolc-

3-carboxylic acid (Example 553) as a replacement for 2-(5-(3-((3lS,4/?)-4-(3,4-difluorophenyl)-1 -(2-

mcthoxycthyl)pyrrolidin-3-yl)urcido)-4-methyl-1 -phenyl-1 //-pyrazol-3-yloxy)acctic acid (Example 

540), and substituting methylamine for ethylamine. MS (apci) m/z = 577.1 (M+H). 
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Example 555 

4-bromo-5-(3-((3£4ir)-4-(3.4-difluorophenvD-l-(2-methoxvethvDpyrro lidin-3-vDureido)-/V-

methoxy-1 -phenyl-1 //-pyrazolc-3-carboxamidc 

[001060] Prepared according to the procedure described for Example 541, using 4-bromo-5-

(3-((35',4i?)-4-(3,4-difluorophenyl)-1-(2-methoxy ethyl)pyrro lidin-3-yl)ureido)-1-phenyl-1/f-

pyrazole-3-carboxylic acid (Example 553) as a replacement for 2-(5-(3-((3S,4/?)-4-(3,4-

difluorophenyl)-1 -(2-methoxyethyl)pyrrolidin-3-yl)ureido)-4-methyl-l -phenyl-1 //-pyrazol-3-

yloxy)acetic acid (Example 540), and substituting O-methylhydroxylamine hydrochloride for 

ethylamine. MS (apci) m/z = 593.1 (M+H). 

Example 556 

1-(4-chloro-r-(2-methoxvethvl)-l-Dhenvl-l/f.r/f-r3.4,-biDvrazoll-5-yl)-3-((36'.4i?)-4-(3.4-

difluorophenyl)-1 -(2-methoxyethvDpyrro lidin-3-vDurea 

[001061] Step A: Preparation of ethyl 1 -(2-methoxvethyl)-1 //-pyrazolc-4-carboxylatc: A 

mixture of ethyl 1 /7-pyrazole-4-carboxylate (5.00 g, 35.7 mmol), DMF (120 mL), K2CO3 (19.7 g, 

143 mmol) and l-bromo-2-methoxyethane (9.92 g, 71.4 mmol) was stirred at 80 °C for 4 hours. 

After cooling, the reaction mixture was poured into water and extracted with EtOAc. The combined 

extracts were washed with water and brine, dried and concentrated. The residue was purified by 

column chromatography (4:1 hexanes/EtOAc) to give the title compound (5.57 g, 79% yield) as a 

colorless oil. MS (apci) m/z = 199.1 (M+H). 

[001062] Step B: Preparation of 1 '-(2-methoxyethvD-1 -phenyl-1 //. 1 'H-\3.4'-bipyrazoll-5-

amine: Prepared according to the method described for Intermediate PI09, replacing methyl 2-

methoxyacetate with ethyl 1-(2-methoxyethyl)-l/f-pyrazole-4-carboxylate in Step A. MS (apci) 

m/z = 284.1 (M+H). 
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[001063] Step C: Preparation of 1 ,4-difluorophcnyl)-1 -(2-methoxvethyl) 

pyrrolidin-3-yl)-3-(r-(2-methoxyethvn-1 -phenyl- IH, 1 '//-3.4'-bipyrazol-5-yl )urea: Prepared 

according to the procedure described for Example 1 using l'-(2-methoxyethyl)-l-phenyl-\H,YH-

[3,4'-bipyrazol]-5-amine as a replacement for 3-tert-butyl-1-phenyl-l/f-pyrazol-5-amine in Step A, 

and substituting (3S,4R)-4-(3,4-difluorophenyl)-1 -(2-methoxyethyl)pyrrolidin-3 -amine 

dihydrochloride for trans-1 -(2-mcthoxycthyl)-4-phcnylpyrrolidin-3-aminc dihydrochloride 

(Preparation B) in Step B. MS (apci) m/z = 566.2 (M+H). 

[001064] Step D: Preparation of 1 -(4-chloro-1 '-(2-methoxvethyl)-1 -phenyl-IH 1 'H-\3A'-

bipyrazoll-5-vl)-3-((36*. 4i?)-4-(3.4-difluorophenyl)-1-(2-methoxyethyDpyrro lidin-3-vDurea: To a 

solution of 1 -((3S,4i?)-4-(3,4-difluorophenyl)-1 -(2-methoxy ethyl)pyrro lidin-3-yl)-3-( l'-(2-

mcthoxycthyl)-1 -phenyl-1 H, 1 '//-3,4'-bipyrazol-5-yl)urca (40 mg, 0.071 mmol) in DCM (1 mL) was 

added ,Y-ch lorosuccinimidc (11 mg, 0.085 mmol) followed by catalytic amount of pyridinium 4-

methylbenzenesulfonate (PPTS). The mixture was stirred at ambient temperature overnight. 

Additional /V-ch lorosucc i n i m i dc (4 mg) was added. The reaction was stirred at ambient temperature 

for 4 additional hours. The reaction mixture was partitioned between DCM and saturated aqueous 

NaHCC>3 solution. The aqueous layer was extracted with DCM. The combined organic layers were 

washed with brine, dried and concentrated. The residue was purified by reverse phase preparative 

HPLC (5-95% acetonitrile in water) to give the title compound (15 mg, 35% yield) as a white solid. 

MS (apci) m/z = 600.2 (M+H). 

Example 557 

1 -((3S.4/?)-4-(3.5-difluorophcnyl)-1 -(2-mcthoxvcthyl)pvrrolidin-3-yl)-3-(3-((S)-2,3-

dihvdroxypropoxv)-4-methvl-1 -phenyl-1 //-r>yrazol-5-yl )urca 

[001065] Prepared from l-((3S,4R)-4-(3,5-difluorophenyl)-l-(2-methoxyethyl) pyrrolidin-3-

yl)-3-(3-(((R)-2,2-dimethyl-l,3-dioxolan-4-yl)methoxy)-4-methyl-l-phenyl-l/f-pyrazol-5-yl)urea 

(Example 392; 38.0 mg, 0.065 mmol) according to the procedure described for Example 176, to 

provide title compound as a white solid (32 mg, 90% yield). MS (apci) m/z = 546.2 (M+H). 

350 



WO 2012/158413 PCT/US2012/037003 

Example 558 

l-((3£4ir)-4-(3.5-difluorophenviyi-(2-methoxvethvP)pvrrolidin-3-vP)-3-(3-(YRy2,,3-

dihvdroxvr>ror>oxv)-4-mcthyl-1 -phenyl-1 //-r>vrazol-5-yl )urca 

[001066] Prepared from l-((3S,4R)-4-(3,5-difluorophenyl)-l-(2-methoxyethyl) pyrrolidin-3-

yl)-3-(3-(((S)-2,2-dimcthyl-1,3-dioxolan-4-yl)mcthoxy)-4-mcthy 1-1 -phenyl-1 //-pyrazol-5-yl)urca 

(Example 393; 82.0 mg, 0.130 mmol) according to the procedure described for Example 176, to 

provide title compound as a white solid (67 mg, 97% yield). MS (apci) m/z = 546.2 (M+H). 

Example 559 

1 -(3-((R)-2,3-dihvdroxvr>ror>oxv)-4-mcthyl-1 -phenyl-1 H-r>yrazol-5-yl)-3-((3S,4R)-1 -(2-

mcthoxycthyl )-4-(3 A5-trifluoror>hcnyl )r>yrrolidin-3-yl )urea 

[001067] Prepared from 1 -(3-(((S)-2,2-dimethyl-1,3-dioxolan-4-yl)methoxy)-4-methyl-1 -

phenyl-1 H-pyrazol-5-yl)-3-((3 S ,4R)-1-(2-methoxyethyl)-4-(3,4,5-trifluorophenyl)pyrrolidin-3-

yl)urea (Example 398; 90.0 mg, 0.149 mmol) according to the procedure described for Example 

176, to provide title compound as a white solid (83 mg, 99% yield). MS (apci) m/z = 564.2 (M+H). 

Example 560 

OH 

1 -(3-((S)-2,3-dihvdroxvpropoxv)-4-mcthyl-1 -phenyl-1 H-pyrazol-5-yl)-3-((3S.4R)-l -(2-

mcthoxycthyl )-4-(3 A5-trifluorophcnyl )pyrrolidin-3-yl )urea 
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[001068] Prepared from 1 -(3-(((R)-2,2-dimethyl-l ,3-dioxolan-4-yl)methoxy)-4-methyl-1 -

phenyl-lH-pyrazol-5-yl)-3-((3S,4R)-l-(2-methoxyethyl)-4-(3,4,5-trifluorophenyl) 

pyrrolidin-3-yl)urea (Example 399; 64.0 mg, 0.096 mmol) according to the procedure described for 

Example 176, to provide title compound as a white solid (44 mg, 81% yield). MS (apci) m/z = 

564.2 (M+H). 

Example 561 

1-(3-((S)-2-hvdroxvpropoxv)-4-methyl-l-phenyl-1 H-pvrazol-5-vl)-3-((3 S.4R)-1-(2-methoxyethyl)-

4-(3 A5-trifluorophcnyl)pvrrolidin-3-yl)urca 

[001069] Prepared from l-(3-((S)-2-(tert-butyldimethylsilyloxy)propoxy)-4-methyl-l-phenyl-

lH-pyrazol-5-yl)-3-((3S,4R)-l-(2-methoxyethyl)-4-(3,4,5-trifluorophenyl)pyrrolidin-3-yl)urea 

(Example 400, 64.0 mg, 0.097 mmol) according to the procedure described for Example 176, to 

provide title compound as a white solid (44 mg, 83% yield). MS (apci) m/z = 548.3 (M+H). 

Example 562 

1-((3 S.4R)-4-(3.4-difluorophenyl)-1-(2-methoxyethyDpyrro lidin-3-vl)-3-(3-((S)-2-hydroxy-3-

methoxypropoxv)-4-methvl-1 -phenyl-1 H-pyrazol-5 -vDurea 

[001070] To a solution of l-(3-((S)-2-(tert-butyldimethylsilyloxy)-3-methoxypropoxy)-4-

methyl-1 -phenyl-1 H-pyrazol-5 -yl)-3-((3 S ,4R)-4-(3,4-difluorophenyl)-1 -(2-methoxyethyl) 

pyrrolidin-3-yl)urea (Example 402, 110 mg, 0.163 mmol) in THF (5 mL) was added 1M HCI (5 

mL) and the mixture stirred at ambient temperature for 90 minutes. The mixture was concentrated 

to 3 mL and diluted with 1M HCI (3 mL). The mixture washed with Et20 (2X) and the aqueous 

solution was treated with 50% NaOH syrup to pH=7. NaCl added to saturation and the mixture 

was extracted with EtOAc (3X). The combined extracts were dried over MgS04, filtered through 

packed Celite® (EtOAc elution) and concentrated to give a white solid. The solid was pulverized 
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and dried in vacuum to furnish the title compound as a white powder (64 mg, 70%). MS (apci) m/z 

= 560.3 (M+H). 

Example 563 

1 -((3 S,4R)-4-(3,4-difluorophcnyl)-l -(2-methoxvethyl )pyrrolidin-3-yl)-3-(3-((R)-2-hvdroxy-3-

methoxvpropoxv)-4-methyl-1 -phenyl-1 H-pvrazol-5 -vDurea 

[001071] Prepared from 1 -(3 -((R)-2-(tert-butyldimethylsilyloxy)-3 -methoxypropoxy)-4-

methyl-1 -phenyl-1 H-pyrazol-5 -yl)-3 -((3 S ,4R)-4-(3,4-difluorophenyl)-1 -(2-

methoxyethyl)pyrrolidin-3-yl)urea (prepared according to the method of Example 402, 104 mg, 

0.154 mmol) according to the procedure described for Example 564. The title compound was 

obtained as a white solid (76 mg, 88% yield). MS (apci) m/z = 560.3 (M+H). 

Example 564 

1 -(3-((S)-2-hvdroxv-3-methoxypropoxv)-4-methvl-l -phenyl- lH-pyrazol-5-vl)-3-((3 S.4R)-1 -(2-

mcthoxycthyl )-4-(3 A5-trifluoror>hcnyl )r>yrrolidin-3-yl )urea 

[001072] Step A: 1 -(3-((S)-2-(tert-butvldimethvlsilvloxv)-3-methoxvpropoxv)-4-methyl-1 -

phenyl-1 H-pyrazol-5-yl)-3-((3S.4R)-1 -(2-mcthoxycthyl )-4-(3.4.5-trifluorophcnyl )pyrrolidi n-3-

vDurea: Prepared according to the procedure described for Example 1 using the appropriate 

starting materials. The title compound was obtained as a colorless wax (122 mg, 88% yield). MS 

(apci) m/z = 692.3 (M+H). 

[001073] Step B: 1-(3-((S)-2-hvdroxv-3-methoxvpropoxv)-4-methyl-l-phenyl-1 H-pvrazol-5 -

yl)-3-((3S.4R)-1 -(2-mcthoxvcthyl)-4-(3A5-trifluoror>hcnyl)r>yrrolidin-3-yl)urca: To a solution of 

1-(3-((S)-2-(tert-butyldimethylsilyloxy)-3-methoxypropoxy)-4-methyl-1-phenyl-1 H-pyrazol-5-yl)-

3-((3S,4R)-l-(2-methoxyethyl)-4-(3,4,5-trifluorophenyl)pyrrolidin-3-yl)urea (120 mg, 0.173 mmol) 

in THF (5 mL) was added 1M HCI (5 mL) and the mixture stirred at ambient temperature for 3.5 
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hours. The mixture was concentrated to 5 mL and washed with Et20 (3X). The aqueous solution 

was treated with 50% NaOH syrup to pH=7. NaCl added to saturation and mixture extracted with 

EtOAc (3X). The combined extracts were dried over MgS04 and filtered through packed Celite®, 

eluting with EtOAc. The filtrate was concentrated and the residual white solid was washed with 

Et20 (3X) and dried in vacuum to furnished the title compound (76 mg, 76%). MS (apci) m/z = 

578.3 (M+H). 

Example 565 

1 -(3-((R)-2-hvdroxv-3-methoxvpropoxv)-4-methyl-l -phenyl- lH-pyrazol-5-vl)-3-((3 S.4RV1 -(2-

mcthoxycthyl )-4-(3 A5-trifluorophcnyl )pyrrolidin-3-yl )urea 

[001074] Step A: 1 -(3-((R)-2-(tert-butvldimethvlsilvloxv)-3-methoxvpropoxv)-4-methyl-1 -

phenyl-lH-Dvrazol-5-vl)-3-((3S.4R)-l-(2-methoxvethvl)-4-(3.4.5-trifluoroDhenvl) 

pyrrolidin-3-vDurea: Prepared according to the procedure described for Example 1 using the 

appropriate starting materials. The compound was obtained as a colorless wax (131 mg, 95% 

yield). MS (apci) m/z = 692.3 (M+H). 

[001075] Step B: 1 -(3 -((R)-2-hydroxy-3 -methoxypropoxv)-4-methvl-1 -phenyl-1 H-pvrazol-5 -

yl)-3-((3S.4R)-1 -(2-mcthoxvcthyl)-4-(3 A5-trifluoror>hcnyl)r>yrrolidin-3-yl)urca: Utilizing l-(3-

((R)-2-hy droxy-3-methoxypropoxy)-4-methyl-l-phenyl-1 H-pyrazol-5-yl)-3-((3 S,4R)-1-(2-

methoxyethyl)-4-(3,4,5-trifluorophenyl)pyrrolidin-3-yl)urea in the procedure described for 

Example563, Step B, the title compound was obtained as a white solid (77 mg, 73%). MS (apci) 

m/z = 578.3 (M+H). 

Example 566 

1-(4-bromo-Ll'-dimethvl-lH. rH-r3.4,-bipyrazol1-5-vl)-3-((3S.4R)-4-(3.4-difluorophenyl)-1-(2-

methoxvethvl)pvrrolidin-3-vl)urea 
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[001076] Step A: phenyl 1.1 '-dimethyl-1H, 1 'H-3,4'-bi pyrazol-5-ylcarbamate: A fine 

suspension of l,l'-dimethyl-lH,l'H-3,4'-bipyrazol-5-amine (Intermediate PI 14, 159 mg, 0.897 

mmol) in EtOAc (4 mL) was cooled to 0 °C. NaOH (987 uL, 1.97 mmol) and phenylchloroformate 

(135 uL, 1.08 mmol) were added sequentially and the mixture was stirred for 5 minutes. The 

mixture was allowed to reach ambient temperature and stirred for 24 hours. Mixture washed with 

H20 (2X) and saturated NaCl. The solution was dried over MgSOVactivated carbon and was 

eluted through a Si02 plug eluting with EtOAc. The filtrate was concentrated, and the residue was 

washed with hexanes (3X) and dried in vacuum to furnish the title compound as a colorless wax 

(232 mg, 87%). MS (apci) m/z = 298.1 (M+H). 

[001077] Step B: 1 -(4-bromo-1.1 '-dimethyl-1H. 1 'H-r3,4'-bipyrazol1-5-yl)-3-((3S,4R)-4-(3,4-

difluorophenyl)- 1 -(2-methoxvethvl)pvrrolidin-3-vl)urea: A solution of phenyl 1,l'-dimethyl-

1H,l'H-3,4'-bipyrazol-5-ylcarbamate (44.6 mg, 0.150 mmol) in dry CH2CI2 (1.0 mL) was cooled to 

0 °C and /V-bromosuccinimidc (28.0 mg, 0.157 mmol) was added in one portion. The mixture was 

stirred at 0 °C for 5 minutes, allowed to reach ambient temperature and stirred until complete 

consumption of starting material was observed by TLC analysis (16 hours). To the mixture was 

added (3S,4R)-4-(3,4-difluorophenyl)-1 -(2-methoxyethyl)pyrrolidin-3 -amine dihydrochloride 

(Preparation F, 59.3 mg, 0.180 mmol) followed by DIEA (78.4 uL, 0.450 mmol) and the mixture 

stirred at ambient temperature for 3 hours. The mixture was diluted with CH2CI2 (3 mL) and was 

washed with H20 (3X). The CH2CI2 solution was dried over Na2S04 and the dried solution was 

eluted through a short Si02 column eluting with CH2CI2, EtOAc and 10% (9:1 

MeOH/NH4OH)/EtOAc. The product pools were combined and concentrated to give a colorless 

glass. The glass was dissolved in EtOAc and the cloudy solution and filtered through packed 

Celite®. The filtrate was concentrated and the residual white solid was washed with Et20 and 

dried in vacuum to afford the title compound (57 mg, 71%). MS (apci) m/z = 538.2 (M+H). 

Example 567 

1-(4-chloro-l.l'-dimethyl-l H. l'H-r3.4'-bipyrazoll-5-vl)-3-((3 S.4R)-4-(3.4-difluorophenyl)-1-(2-

methoxvethvl)pvrrolidin-3-vl)urea 
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[001078] The title compound was prepared using the procedure outlined for Example 566 

substituting /Y-bromosuccinimidc with /V-chlorosuccinimidc in Step B. The compound was isolated 

as a white solid (51 mg, 69%). MS (apci) m/z = 494.1 (M+H). 

Example 568 

1 -(4-chloro-1 -r>hcnyl-3-(tctrahvdro-2H-r>yran-4-vl)-1 H-nvrazol-5-yl )-3-((3S.4R)-4-(3.4-

difluorophenyl)-1 -(2-methoxyethvDpyrro lidin-3-vDurea 

[001079] A solution of phenyl 1-phenyl-3-(tetrahydro-2H-pyran-4-yl)-l H-pyrazol-5-

ylcarbamate (90.9 mg, 0.250 mmol) in dry CH2CI2 (1.0 mL) was treated with /V-chlorosuccinimidc 

(37.5 mg, 0.275 mmol) in one portion and the mixture was stirred at ambient temperature until 

complete by TLC analysis (72 hours). To the mixture was added (35*,4i?)-4-(3,4-difluorophenyl)-1-

(2-methoxyethyl)pyrrolidin-3-amine dihydrochloride (Preparation F, 98.8 mg, 0.300 mmol) 

followed by DIEA (131 uL, 0.750 mmol) and the mixture was stirred at ambient temperature for 5 

hours. The mixture was diluted with CH2C12 (3 mL) and was washed with H20 (2X), 1M NaOH 

(2X) and H20. The CH2CI2 solution was dried over Na2S04/activated carbon and the dried solution 

was filtered through packed Celite® and concentrated. The residue was purified on a Si02 column 

using step gradient elution: 50% EtOAc-hexanes, EtOAc, and then 5% MeOH/EtOAc. The 

combined product pools were concentrated to give a colorless syrup. The syrup was treated with 

50%) Et20-hexanes and sonicated until granular white suspension formed. The solvent was 

decanted, the solid was washed with 50%> Et20-hexanes (2X) and dried in vacuum to afford the 

title compound as a white solid (106 mg, 76%). MS (apci) m/z = 560.3 (M+H). 

[001080] The compounds in the following table were prepared according to the method of 

Example 568 using the appropriate phenylcarbamate and aminopyrrolidine intermediates. 

Ex. # Structure Name Data 
569 

HN Y° 
HN P 

[TyN* NCNH3OC 

Tert-butyl 4-(4-chloro-5-(3-
((3 S ,4R)-4-(3,4-difluorophenyl)-
1 -(2-methoxy ethyl)pyrrolidin-3 -
yl)ureido)-1 -phenyl-1 H-pyrazol-
3 -yl)piperidine-1 -carboxylate 

MS (apci) 
m/z = 659.3 
(M+H). 
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Ex. # Structure Name Data 
570 

HN 

(y&-O 

1 -(4-chloro-1 -phenyl-3-
(tetrahydro-2H-pyran-4-yl)-1H-
pyrazol-5-yl)-3-((3S,4R)-4-(4-
fluorophenyl)-1 -(2-
methoxyethyl)pyrrolidin-3 -
yl)urea 

MS (apci) 
m/z = 542.3 
(M+H). 

571 

HN XJA-F yo ̂  
HN ,CI 

l-(4-chloro-3-(3,5-
dimethylisoxazol-4-yl)-1 -
phenyl-1 H-pyrazol-5 -yl)-3 -
((3 S ,4R)-4-(3,4-difluorophenyl)-
1 -(2-methoxy ethyl)pyrrolidin-3 -
yl)urea 

MS (apci) 
m/z = 571.3 
(M+H). 

572 

HN \^~-f 

HV-/CI 

Boc 

(R)-tert-butyl 2-(4-chloro-5-(3-
((3 S ,4R)-4-(3,4-difluorophenyl)-
1 -(2-methoxy ethyl)pyrrolidin-3 -
yl)ureido)-1 -phenyl-1 H-pyrazol-
3 -yl)pyrrolidine-1 -carboxylate 

MS (apci) 
m/z = 645.3 
(M+H). 

573 

HN \^^F 

HN^C' 

ryV'-p 
Boc 

(S)-tert-butyl 2-(4-chloro-5-(3-
((3 S ,4R)-4-(3,4-difluorophenyl)-
1 -(2-methoxy ethyl)pyrrolidin-3 -
yl)ureido)-1 -phenyl-1 H-pyrazol-
3 -yl)pyrrolidine-1 -carboxylate 

MS (esi) 
m/z = 645.1 
(M+H). 

Example 574 

1-(4-bromo-1-phenyl-3-(tetrahvdro-2H-pvran-4-yr)-1 H-pvrazol-5-vl)-3-((3 S.4R)-4-(3.4-

difluorophenyl)-1 -(2-methoxvethvl)pvrrolidin-3-vl)urea 

[001081] A solution of phenyl 1-phenyl-3-(tetrahydro-2H-pyran-4-yl)-l H-pyrazol-5 -

ylcarbamate (90.9 mg, 0.250 mmol) in dry CH2CI2 (1.0 mL) was treated with /Y-bromosuccinimidc 

(53.4 mg, 0.300 mmol) in one portion and mixture was stirred at ambient temperature until 
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complete by TLC analysis (4 hours). To the mixture was added (35*,4i?)-4-(3,4-difluorophenyl)-1-

(2-methoxyethyl)pyrrolidin-3-amine dihydrochloride (Preparation F, 98.8 mg, 0.300 mmol) 

followed by DIEA (131 uL, 0.750 mmol) and the mixture stirred at ambient temperature for 3 

hours. The mixture was diluted with CH2C12 (3 mL) and was washed with H20 (2X), 1M NaOH 

(2X) and H20. The CH2C12 solution was dried over Na2S04/activated carbon and the dried solution 

was filtered through packed Celite® and concentrated. The residue was purified on a Si02 column 

eluting with a step gradient: 50% EtOAc-hexanes, EtOAc then 5% MeOH/EtOAc. The combined 

product pools were concentrated to give a colorless glass. The glass was dissolved in Et20 and 

treated with hexanes until a suspension formed. The suspension was concentrated to provide the 

title compound as a white solid that was dried in vacuum (142 mg, 94%). MS (apci) m/z = 604.2 

(M+H). 

[001082] The compounds in the following table were prepared according to the method of 

Example 574 using the appropriate phenylcarbamate and aminopyrrolidine intermediates. 

Ex. # Structure Name MS (apci) 
m/z 

575 

HN Y° 
HN,Br 

Tert-butyl 4-(4-bromo-5-(3-
((3S,4R)-4-(3,4-
difluorophenyl)-1 -(2-
methoxyethyl)pyrrolidin-3 -
yl)ureido)-1 -phenyl-1H-
pyrazol-3 -yl)piperidine-1 -
carboxylate 

703.5 (M+H) 

576 

HN 

(y^yO 

1 -(4-bromo-1 -phenyl-3-
(tetrahydro-2H-pyran-4-yl)-
1 H-pyrazol-5 -yl)-3 -
((3S,4R)-4-(4-
fluorophenyl)-1 -(2-
methoxyethyl)pyrrolidin-3 -
yl)urea 

586.2 (M+H) 

577 

HN \^^F yo ̂  
HN ,Br \ 

ir« 

l-(4-bromo-3-(3,5-
dimethylisoxazol-4-yl)-1 -
phenyl-1 H-pyrazol-5 -yl)-3 -
((3S,4R)-4-(3,4-
difluorophenyl)-1 -(2-
methoxyethyl)pyrrolidin-3 -
yl)urea 

615.2 (M+H). 
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Ex. # Structure Name MS (apci) 
m/z 

578 

HN „ \<*A-F 
HNB, 

Cr^P Boc 

(R)-tert-butyl 2-(4-bromo-
5-(3-((3S,4R)-4-(3,4-
difluorophenyl)- 1 -(2-
methoxyethyl)pyrrolidin-3 -
yl)ureido)-1 -phenyl-1H-
pyrazol-3 -yl)pyrrolidine-1 -
carboxylate 

689.2 (M+H) 

579 

HN \^^F y° 
HN Br 

^ \ ,N~-Boc a • 
tert-butyl 4-((4-bromo-5-(3-
((3S,4R)-4-(3,4-
difluorophenyl)-1 -(2-
methoxyethyl)pyrrolidin-3 -
yl)ureido)-1 -phenyl-1H-
pyrazol-3-
yl)methoxy)piperidine-1 -
carboxylate 

733.2 (M+H) 

Example 580 

l-((3S.4RV4-(3.4-difluorophenvlVl-(2-methoxvethv0pvrrolidin-3-vP)-3-(T-phenyl-3-(piperidin-4-

yl)-1 H-pvrazol-5 -vOurea dihydrochloride 

[001083] To a solution of tert-butyl 4-(5-(3-((3S,4R)-4-(3,4-difluorophenyl)-l-(2-

methoxyethyl)pyrrolidin-3 -yl)ureido)-1 -phenyl-1 H-pyrazol-3 -yl)piperidine-1 -carboxylate (prepared 

according to the method of Example 569; 73 mg, 0.12 mmol) in 2:1 EtOAc/MeOH (4 mL) was 

added 4M HCI in dioxane (3 mL) and the reaction was stirred at ambient temperature until 

complete by HPLC analysis (2 hours). The mixture was concentrated and the residue was treated 

with 50% EtOAc-hexanes. The mixture was sonicated until fine granular suspension formed. The 

solid was collected, washed with 50% EtOAc-hexanes and dried in vacuum to afford the title 

compound as a white solid (70 mg, 100%). MS (apci) m/z = 525.8 (M+H). 

[001084] The compounds in the following table were prepared according to the method of 

Example 580 using the appropriate N-Boc intermediates. 
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Ex. # Structure Name MS (apci) 
m/z 

581 

2 HCI 

HN Y° 
HN ,C! 

(0pN^N^~ONH 

1 -(4-chloro-1 -phenyl-3 -
(piperidin-4-yl)-1 H-pyrazol-5 -
yl)-3-((3S,4R)-4-(3,4-
difluorophenyl)- 1 -(2-
methoxy ethyl)pyrrolidin-3 -
yl)urea dihydrochloride 

559.2 (M+H) 

582 

2 HCI 

HN yo ^ 
HN ,Br 

iTy-^ N^ONH 

1 -(4-bromo-1 -phenyl-3-
(piperidin-4-yl)-1 H-pyrazol-5 -
yl)-3-((3S,4R)-4-(3,4-
difluorophenyl)- 1 -(2-
methoxy ethyl)pyrrolidin-3 -
yl)urea dihydrochloride 

603.2 (M+H) 

583 

2 HCI HN Y° 
HN / 

(y^hO 

1-((3 S,4R)-4-(3,4-
difluorophenyl)- 1 -(2-
methoxy ethyl)pyrro lidin-3 -yl)-
3-(4-methyl-1 -phenyl-3-((R)-
pyrrolidin-2-yl)-1 H-pyrazol-5 -
yl)urea dihydrochloride 

525.3 (M+H) 

584 -°^N 

2 HCI HN Y° 
HN / 

Qr^'iO 

1-((3 S,4R)-4-(3,4-
difluorophenyl)- 1 -(2-
methoxy ethyl)pyrro lidin-3 -yl)-
3-(4-methyl-1 -phenyl-3-((S)-
pyrrolidin-2-yl)-1 H-pyrazol-5 -
yl)urea dihydrochloride 

525.3 (M+H) 

585 

2 HCI HN 

HNHCI 

1-((3 S,4R)-4-(3,4-
difluorophenyl)- 1 -(2-
methoxy ethyl)pyrro lidin-3 -yl)-
3-(4-chloro-1 -phenyl-3-((R)-
pyrrolidin-2-yl)-1 H-pyrazol-5 -
yl)urea dihydrochloride 

545.2 (M+H) 

586 ~°^N 

2 HCI \ 
HN y° 1 

HN / r 

Qr$" HO 

l-((3S,4R)-4-(3,5-
difluorophenyl)-1 -(2-
methoxy ethyl)pyrro lidin-3 -yl)-
3-(4-methyl-1 -phenyl-3-((S)-
pyrrolidin-2-yl)-1 H-pyrazol-5 -
yl)urea dihydrochloride 

525.3 (M+H) 
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Ex. # Structure Name MS (apci) 
m/z 

587 

2 HCI \ 
HN yo ^ 

HN P 

1-((3 S,4R)-4-(3,4-
difluorophenyl)- 1 -(2-
methoxyethyl)pyrro lidin-3 -yl)-
3-(4-chloro-1-phenyl-3-((S)-
pyrrolidin-2-yl)-1 H-pyrazol-5 -
yl)urea dihydrochloride 

MS (esi) m/z 
= 545.1 
(M+H) 

588 

2HCI yo ^ 
HN ,Br 

1 -(4-bromo-1 -phenyl-3 -((R)-
pyrrolidin-2-yl)-1 H-pyrazol-5 -
yl)-3-((3S,4R)-4-(3,4-
difluorophenyl)- 1 -(2-
methoxy ethyl)pyrrolidin-3 -
yl)urea dihydrochloride 

589.2 (M+H) 

589 -°^N 

2 HCI \ HN \^y^F y° ^ 
HN 
h/0^ NH aN^ 

1-((3 S,4R)-4-(3,4-
difluorophenyl)- 1 -(2-
methoxy ethyl)pyrro lidin-3 -yl)-
3 -(1 -phenyl-3 -((piperidin-4-
yloxy)methyl)-1 H-pyrazol-5 -
yl)urea dihydrochloride 

555.2 (M+H) 

590 -<n. 
2 HCI X 

HN Kj^F y° ̂  
HN P . 

>-Co^NH 
fVN'N ^ 

1 -(4-chloro-1 -phenyl-3 -
((piperidin-4-yloxy)methyl)-
lH-pyrazol-5-yl)-3-((3S,4R)-4-
(3,4-difluorophenyl)-1 -(2-
methoxyethyl)pyrrolidin-3 -
yl)urea dihydrochloride 

589.3 (M+H) 

591 

2 HCI )^\\ X 
HN \1^^F y° 

HN ,Br / v 

VK^y0--/ SIH 
Qf-N^ ^ 

1 -(4-bromo-1 -phenyl-3-
((piperidin-4-yloxy)methyl)-
lH-pyrazol-5-yl)-3-((3S,4R)-4-
(3,4-difluorophenyl)-1 -(2-
methoxyethyl)pyrrolidin-3 -
yl)urea dihydrochloride 

633.2 (M+H) 
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Example 592 

l-(4-bromo-3-(l-(methvlsulfonvl)piperidin-4-vl)-l -phenyl- lH-pyrazol-5-vl)-3-((3S,,4R)-4-(3,,4-

difluorophenvn-1 -(2-methoxyethvOpyrro lidin-3-vOurea 

[001085] A suspension of 1-(4-bromo-1-phenyl-3-(piperidin-4-yl)-l H-pyrazol-5-yl)-3-

((3 S ,4R)-4-(3,4-difluorophenyl)-1 -(2-methoxyethyl)pyrrolidin-3 -yl)urea dihydrochloride (Example 

582, 70 mg, 0.103 mmol) in dry CH2CI2 (1 mL) was treated with DIEA (72.1 pL, 0.414 mmol) and 

the mixture was stirred at ambient temperature for 5 minutes. The resulting homogeneous solution 

was cooled to 0 °C and MsCl (8.41 uL, 0.109 mmol) was added. The mixture was stirred for 2 

hours during which time temperature gradually increased to ambient temperature. The mixture was 

diluted with CH2CI2 (3 mL) and was washed with H20 (2X). The CH2CI2 solution was dried over 

Na2S04, filtered and concentrated. The residue was purified on Si02 eluting with 50% EtOAc-

hexanes then 5% MeOH/EtOAc. The combined product pools were concentrated and the residual 

colorless glass was sonicated under 50% Et20-hexanes until a granular suspension formed. The 

solvent was decanted and the solid dried in vacuum to afford the title compound as a faint pink 

solid (54 mg, 11%). MS (apci) m/z = 681.2 (M+H). 

Example 593 

1 -(3 -(1 -acetvlpiperidin-4-vQ-4-bromo-1 -phenyl-1 H-pvrazol-5 -vl)-3 -((3S.4R)-4-(3.4-

difluorophenvQ-1 -(2-methoxvethv0pyrrolidin-3-v0urea 

[001086] A suspension of 1-(4-bromo-1-phenyl-3-(piperidin-4-yl)-l H-pyrazol-5-yl)-3-

((3 S ,4R)-4-(3,4-difluorophenyl)-1 -(2-methoxyethyl)pyrrolidin-3 -yl)urea dihydrochloride (Example 

582, 71 mg, 0.105 mmol) in dry CH2CI2 (1 mL) was treated with DIEA (73.3 pL, 0.420 mmol) and 

the mixture stirred at ambient temperature for 5 minutes. The resulting homogeneous solution was 

cooled to 0 °C and AC2O (10.4 uL, 0.110 mmol) was added. The mixture stirred for 1 hour during 
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which time the temperature gradually reached 10 °C. The mixture was diluted with CH2CI2 (3 mL) 

and was washed with H20 (2X). The solution was dried over Na2S04, filtered and concentrated. 

The residue was purified on SiC>2 eluting with a step gradient: EtOAc, 5% then 10% 

MeOH/EtOAc. The combined product pools were concentrated and the residual colorless glass 

was dissolved in 50% CfLCh/hexanes. The solution was concentrated to furnish the title 

compound as ivory white solid, dried in vacuum (50 mg, 74%). MS (apci) m/z = 645.2 (M+H). 

1 -(4-chloro-l-phenvl-3-(l-(trifluoromethvlsulfonvl)piperidin-4-vl)-lH-pvrazol-5-vl)-3-((3S.,4R)-4-

(3.4-difluorophenyl)-1 -(2-methoxyethvOpyrro lidin-3 -vDurea hydrochloride 

((3 S ,4R)-4-(3,4-difluorophenyl)-1 -(2-methoxyethyl)pyrrolidin-3 -yl)urea dihydrochloride (Example 

581, 60 mg, 0.0949 mmol) in dry CH2C12 (1.5 mL) was treated with DIEA (66.3 uL, 0.380 mmol) 

and the mixture stirred at ambient temperature for 5 minutes. The resulting homogeneous solution 

was cooled to -40 °C (dry ice, CH3CN bath) and trifluoromethanesulfonic anhydride (17.3 uL, 

0.103 mmol) was added. The mixture was stirred for 1 hour during which time temp reached -5 °C. 

The reaction mixture was concentrated and the residue was washed with H20 (3X with sonication) 

and treated with 50% EtOAc-hexanes. The mixture was sonicated, treated with MgS04 and stirred 

for 30 minutes. The mixture was filtered through packed Celite® capped with a MgS04 layer 

using 50% EtOAc-hexanes for rinsing and elution. The filtrate was concentrated to give a colorless 

foam. The foam was dissolved in EtOAc (3 mL) and treated with 2M HCI in Et20 (300 uL). The 

resulting cloudy white mixture was stirred for 5 minutes and filtered through packed Celite® 

(EtOAc rinse). The filtrate was concentrated to provide the title compound as an ivory white solid, 

dried in vacuum (32 mg, 46%). MS (apci) m/z = 691.2 (M+H). 

Example 594 

HCI yo 
NM 

[001087] A suspension of 1-(4-chloro-1-phenyl-3-(piperidin-4-yl)-l H-pyrazol-5-yl)-3-

Example 595 

y° 
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l-((3S.4Ry4-(3.4-difluorophenvlVl-(2-methoxvethv0pvrrolidin-3-v0-3-(4-methvl-3-(YR)-l-

(mcthvlsulfonvOpvrrolidin-2-vl)-1 -phenyl-1 H-pvrazol-5 -vOurea 

[001088] Prepared according to the procedure described for Example 592 using l-((3S,4R)-4-

(3,4-difluorophenyl)-1 -(2-methoxy ethyl)pyrro lidin-3-yl)-3-(4-methyl-1 -phenyl-3-((R)-pyrro lidin-2-

yl)-lH-pyrazol-5-yl)urea dihydrochloride (Example 583) to provide the title compound as a white 

solid (84 mg, 83%). MS (apci) m/z = 603.3 (M+H). 

Example 596 

1-(3-((R)-l-acetylpyrro lidin-2-v0-4-methyl-l-phenyl-lH-pyrazol-5-vO-3-((3 S.4R)-4-(3.4-

difluorophenvQ-1 -(2-methoxyethvOpyrro lidin-3-vOurea 

[001089] Prepared according to the procedure described for Example 593 using l-((3S,4R)-4-

(3,4-difluorophenyl)-1 -(2-methoxy ethyl)pyrro lidin-3-yl)-3-(4-methyl-1 -phenyl-3-((R)-pyrro lidin-2-

yl)-lH-pyrazol-5-yl)urea dihydrochloride (Example 583) to provide the title compound as an ivory 

white solid (89 mg, 94%). MS (apci) m/z = 567.3 (M+H). 

Example 597 

1 -((3 S.4R)-4-(3.4-difluorophcnyl)-l -(2-methoxvethyl )pyrrolidin-3-yl)-3-(4-mcthyl-3-((R)-1 -

methylpyrrolidin-2-vD-1 -phenyl-1 H-pyrazol-5 -vOurea dihydrochloride 

[001090] A solution of 1-((3 S,4R)-4-(3,4-difluorophenyl)-1-(2-methoxy ethyl)pyrrolidin-3-yl)-

3-(4-methyl-1-phenyl-3-((R)-pyrrolidin-2-yl)-l H-pyrazol-5-yl)urea dihydro-chloride (Example 

583, 80 mg, 0.134 mmol) and DIEA (93.5 pL, 0.536 mmol) in dry CH2CI2 (2 mL) was cooled to 0 

°C and iodomethane (9.26 uL, 0.147 mmol) was added. The mixture was stirred for 3 hours during 

which time temperature gradually reached ambient temperature. The mixture was diluted with 

CH2C12 (2 mL) and H20 (3 mL) and 1M NaOH was added to pH=ll. The aqueous layer was 

removed and the CH2CI2 fraction was washed with H20 (2X), dried over Na2S04, filtered and 
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concentrated. The residue was purified by SiC>2 chromatography using step gradient elution 

(EtOAc, 10% MeOH/EtOAc and 10% (9:1 MeOH/NH4OH)/EtOAc). The combined product pools 

were concentrated to furnish the free base product as a colorless wax that was dried in vacuum. 

The free base of the product was dissolved in EtOAc (3 mL) and treated with 2M HCI in Et20 (0.4 

mL). The resulting suspension was stirred for 10 minutes and was concentrated to afford the title 

compound as a light tan solid that was dried in vacuum (25 mg, 31%). MS (apci) m/z = 539.3 

(M+H). 

Example 598 

1 -((3 S,4R)-4-(3,5-difluoror>hcnyl)-l -(2-methoxvethyl )r>yrrolidin-3-yl)-3-(4-mcthyl-3-((S)-1 -

methylpyrrolidin-2-vD-1 -phenyl-1 H-pyrazol-5 -vDurea dihydrochloride 

[001091] Prepared according to the procedure described for Example 597 using l-((3S,4R)-4-

(3,5-difluorophenyl)-1 -(2-methoxyethyl)pyrrolidin-3-yl)-3-(4-methyl-1 -phenyl-3-((S)-pyrro lidin-2-

yl)-lH-pyrazol-5-yl)urea dihydrochloride (Example 586) to provide the title compound as an ivory 

white solid (31 mg, 39%). MS (apci) m/z = 539.3 (M+H). 

Example 599 

1 -(4-bromo-3-((l -(methvlsulfonvDpiperidin-4-vloxy)methvD-1 -phenyl- lH-pyrazol-5-vl)-3-

((3 S ,4R)-4-(3.4-difluorophenvD-1 -(2-methoxvethvDpyrrolidin-3 -vDurea 

[001092] Using 1-(4-bromo-1-phenyl-3-((piperidin-4-yloxy)methyl)-l H-pyrazol-5-yl)-3-

((3 S ,4R)-4-(3,4-difluorophenyl)-1 -(2-methoxyethyl)pyrrolidin-3 -yl)urea dihydrochloride (Example 

591) in the procedure described for the synthesis of Example 592, the title compound was obtained 

as a white solid (23 mg, 88%). MS (apci) m/z = 711.2 (M+H). 

365 



WO 2012/158413 PCT/US2012/037003 

Example 600 

1 -(3-((l-acetvlpiperidin-4-vloxv)methv0-4-bromo-l -phenyl-1 H-pvrazol-5-vO-3-((3 S.4R)-4-(3,,'4-

difluorophenvn-1 -(2-methoxyethvOpyrro lidin-3-vOurea 

[001093] Prepared according to the procedure described for Example 593 using 1-(4-bromo-1-

phenyl-3-((piperidin-4-yloxy)methyl)-lH-pyrazol-5-yl)-3-((3S,4R)-4-(3,4-difluorophenyl)-l-(2-

methoxyethyl)pyrrolidin-3-yl)urea dihydrochloride (Example 591) to provide the title compound a 

white solid (24 mg, 96%). MS (apci) m/z = 675.2 (M+H). 

Example 601 

1 -((3 S,4R)-4-(3,4-difluorophenyl)-1 -(2-methoxvethyl )pyrrolidin-3-yl )-3-(3-(4-isopropyl-5-oxo-4,5-

dihydro-1.3.4-oxadiazol-2-yl )-4-methyl-1 -phenyl-1 H-pvrazol-5 -vOurea 

[001094] Step A: 5-amino-N'-isopropvl-4-methvl-1 -phenyl-1 H-pyrazole-3-carbohydrazide: 

To a solution of 5-amino-4-methyl-l -phenyl-1 H-pyrazole-3-carboxylic acid (Intermediate 171, 146 

mg, 0.672 mmol) and DIEA (468 uL, 2.69 mmol) in dry CH2CI2 (3.0 mL) was added isobutyl 

chloroformate (98.1 uL, 0.739 mmol). The mixture was stirred at ambient temperature for 1 hour 

and was cooled to 0 °C. Isopropylhydrazine hydrochloride (149 mg, 1.34 mmol) was added in one 

portion and the mixture was stirred at ambient temperature for 48 hours. The mixture was washed 

with H20 (2X) and dried over Na2S04. The dried solution was eluted through a SiC>2 plug eluting 

with 50% EtOAc-hexanes. The eluent was concentrated to a syrup. The syrup was washed with 

hexanes and was dissolved Et20. The solution was concentrated to provide the crude title 

compound as an oily white solid (148 mg, 54%). MS (apci) m/z = 274.1 (M+H). The crude 

product contained 30% of the undesired regioisomer (5-amino-N-isopropyl-4-methyl-l-phenyl-lH-

pyrazole-3-carbohydrazide) and was taken directly to the next step. 
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[001095] Step B: 5 -(5 -amino-4-methyl-1 -phenyl-1 H-pyrazol-3 -vO-3 -isopropyl-1,3.4-

oxadiazol-2(3H)-one: To a solution of the crude 5-amino-N'-isopropyl-4-methyl-1-phenyl-1H-

pyrazole-3-carbohydrazide (148 mg, 0.379 mmol) in dry CH2CI2 (3 mL) was added triphosgene 

(57.4 mg, 0.190 mmol) in one portion and the resulting white suspension was stirred for 17 hours at 

ambient temperature. DIEA (264 uL, 1.52 mmol) was slowly added and the resulting 

homogeneous solution was stirred at ambient temperature for 4 hours. The mixture was washed 

with H20 (3X), dried over Na2S04, filtered and concentrated. The residue was purified on a SiC>2 

column using 25% EtOAc-hexanes for elution. The product was obtained as a white foam that was 

dried in vacuum (35 mg, 31%). MS (apci) m/z = 300.1 (M+H). 

[001096] Step C: Phenyl 3-(4-isopropyl-5-oxo-4,5-dihvdro-1,3.4-oxadiazol-2-yl)-4-methyl-1 -

phenyl-1 H-pyrazol-5 -ylcarbamate: A solution of 5-(5-amino-4-methyl-l -phenyl-1 H-pyrazol-3 -yl)-

3-isopropyl-l,3,4-oxadiazol-2(3H)-one (30 mg, 0.100 mmol) in EtOAc (1 mL) was cooled to 0 °C. 

NaOH (251 uL, 0.501 mmol) and phenylchloroformate (37.7 uL, 0.301 mmol) were added 

sequentially and the mixture was stirred for 5 minutes. The ice bath was removed and the mixture 

stirred at ambient temperature for 16 hours. The mixture was washed with H2O (2X), 1M HCI, 

H20 and saturated NaCl. The organic layer was diluted with 1 equal volume of hexanes and dried 

over MgS04. The solution was eluted through a Si02 plug eluting with 50% EtOAc-hexanes. The 

eluent was concentrated and the residual white solid was washed with hexanes (3X with sonication) 

and dried in vacuum to provide the title compound (28 mg, 67%). MS (apci) m/z = 420.1 (M+H). 

[001097] Step D: 1-((3S.4R)-4-(3.4-difluorophenyl)-l-(2-methoxvethvl)pyrrolidin-3-vl)-3-(3-

(4-isopropyl-5-oxo-4.5-dihvdro-l.3.4-oxadiazol-2-vl)-4-methyl-l-phenyl-lH-pyrazol-5-yl)urea: To 

a mixture of phenyl 3-(4-isopropyl-5-oxo-4,5-dihydro-l,3,4-oxadiazol-2-yl)-4-methyl-l-phenyl-

1 H-pyrazol-5-ylcarbamate (26 mg, 0.0620 mmol) and (3S,4/?)-4-(3,4-difluorophcnyl)-1 -(2-

methoxyethyl)pyrrolidin-3-amine dihydrochloride (Preparation F, 26.5 mg, 0.0806 mmol) in 

CH2C12 (1 mL) was added DIEA (54.1 uL, 0.310 mmol). The resulting homogeneous solution was 

stirred at ambient temperature for 3 hours. The mixture was diluted with CH2CI2 (2 mL) and was 

washed with H20 (2X), 1M NaOH (2X) and H20. The CH2CI2 solution was dried over Na2S04, 

filtered and concentrated. The residue was purified on a Si02 column with step gradient elution: 

50% EtOAc/hexanes, EtOAc then 5%MeOH/EtOAc. The combined product pools were 

concentrated to give a colorless glass. The glass was dissolved in 1:1 C^Ch/hexanes and 

concentrated to afford the title compound as a white solid, dried in vacuum (20 mg, 56%). MS 

(apci) m/z = 582.2 (M+H). 
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Example 602 

l-((3S.4R)-4-(3.4-difhiorophenvl)-l-(2-methoxvethvl)pvrrolidin-3-vl)-3-(4-methvl-3-(4-methyl-5-

oxo-4.5 -dihydro-1.3.4-oxadiazol-2-yl)-1 -phenyl-1 H-pyrazol-5 -vOurea 

[001098] Step A: tert-butyl 2-(5 -amino-4-methyl-1 -phenyl-1 H-pyrazole-3 -carbonyl)-1 -

methylhydrazinecarboxylate: To a fine suspension of 5-amino-4-methyl-l-phenyl-1 H-pyrazole-3-

carboxylic acid (Intermediate 171, 0.434 g, 2.00 mmol) in dry CH2CI2 (5 mL) was added DIEA 

(0.766 mL, 4.40 mmol) and the mixture was stirred at ambient temperature for 5 minutes. The 

resulting solution was treated with isobutyl chloroformate (0.292 mL, 2.20 mmol) and the mixture 

was stirred for 2 hours. Tert-butyl 1-methylhydrazinecarboxylate (0.308 mL, 2.00 mmol) was 

added and the mixture stirred at ambient temperature for 23 hours. The mixture was washed with 

H20 (2X), dried over Na2S04, and the dried CH2C12 solution was eluted through a Si02 plug (50% 

EtOAc-hexanes for elution). The eluent was concentrated a colorless waxy solid. The solid was 

treated with 50% Et20-hexanes and stirred until a granular white suspension formed. The solvent 

was decanted, the residual solid was washed with 50% Et20-hexanes and dried in vacuum provide 

the title compound as a white powder (550 mg, 80%). MS (apci) m/z = 346.2 (M+H). 

[001099] Step B: 5-amino-N'.4-dimethyl-1 -phenyl-1 H-pyrazole-3-carbohydrazide 

dihydrochloride: To a solution of tert-butyl 2-(5-amino-4-methyl-l -phenyl-1 H-pyrazole-3 -

carbonyl)-1-methylhydrazinecarboxylate (540 mg, 1.56 mmol) in EtOAc (10 mL) was added 4M 

HCI (7.82 mL, 31.3 mmol) in dioxane and the mixture was stirred at ambient temperature for 17 

hours. The resulting white suspension was concentrated and the residual white solid was dried in 

vacuum to provide the title compound (490 mg, 99%). MS (apci) m/z = 246.1 (M+H). 'H NMR 

(DMSO d6) § 11.6 (br s, 2H), 11.3 (s, IH), 7.63 (d, 2H), 7.54 (t, 2H), 7.44 (t, IH), 2.82 (s, 3H), 2.13 

(s, 3H). 

[001100] Step C: 5-(5-amino-4-methvl-l-phenvl-lH-pvrazol-3-vl)-3-methyl-1.3.4-oxadiazol-

2(3H)-one: A solution of 5-amino-N',4-dimethyl-l-phenyl-lH-pyrazole-3-carbohydrazide 

dihydrochloride (484 mg, 1.52 mmol) and DIEA (1.32 mL, 7.61 mmol) in dry CH2CI2 (10 mL) was 

cooled to 0 °C and triphosgene (230 mg, 0.761 mmol) was added in one portion. The mixture 

stirred for 17 hours during which time temperature reached ambient temperature after 2 hours. 

Additional DIEA (0.40 mL), was added and the mixture was stirred for an 5 hours. The mixture 
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was washed with H20 (3X), dried over Na2S04 and the dried solution was eluted through a short 

Si02 column eluting 25% EtOAc-hexanes. The eluent was concentrated and the residual waxy 

solid was treated with 50% Et20-hexanes and stirred until a fine, granular suspension formed. The 

solvent was decanted and the residual solid was washed with 50% Et20-hexanes (2X) and dried in 

vacuum to afford the title compound as a ivory white solid (197 mg, 48%). MS (apci) m/z = 272.1 

(M+H). 

[001101] Step D: Phenyl 4-mcthvl-3-(4-mcthyl-5-oxo-4,5-dihvdro-1,3.4-oxadiazol-2-yl)-1 -

phenyl-1 H-pyrazol-5 -ylcarbamate: Using 5-(5-amino-4-methyl-l-phenyl-lH-pyrazol-3-yl)-3-

methyl-l,3,4-oxadiazol-2(3H)-one in the procedure described for the preparation of Example 601, 

Step C provided the title compound as a white solid (80 mg, 59%). MS (apci) m/z = 272.1 

(aminopyrazole fragment M+H). 

[001102] Step E: 1 -((3S,4R)-4-(3,4-difluoror>hcnyl)-l -(2-methoxvethyl)r>yrrolidin-3-yl)-3-(4-

methyl-3-(4-methvl-5-oxo-4.5-dihydro-l.3.4-oxadiazol-2-yl)-l-phenyl-lH-pyrazol-5-yl)urea: 

Prepared according to the method of Example 601, Step D, using Phenyl 4-methyl-3-(4-methyl-5-

oxo-4,5-dihydro-l,3,4-oxadiazol-2-yl)-l-phenyl-lH-pyrazol-5-ylcarbamate. The title compound 

was isolated as a white solid (50 mg, 60%). MS (apci) m/z = 554.2 (M+H). 

Example 603 

1 -((3S.4R )-4-(4-fluoror>hcnyl)-1 -(2-methoxvethyl )r>yrrolidin-3-yl )-3-(4-methyl-1 -nhcnyl-3-

(pyrazin-2-vloxy)-1 H-pvrazol-5 -vDurea 

[001103] Step A: 4-methyl-1 -phenyl-3 -(pvrazin-2-yloxy)-1 H-pvrazol-5 -amine: In a sealed 

tube were combined 5-amino-4-methyl-l-phenyl-1 H-pyrazol-3(2H)-one (Preparation PI35, Step A, 

300 mg, 1.59 mmol), 2-chloropyrazine (185 mg, 1.59 mmol), CuCN (14.2 mg, 0.159 mmol), 

cesium carbonate (620 mg, 1.90 mmol) and dry DMF (3.2 mL). Ethylenediamine (23.3 uL, 0.349 

mmol) was added and the vessel was flushed with N2 and sealed. The mixture was stirred at 110 °C 

for 18 hours and was cooled to ambient temperature. The mixture was added to ice-H20 (30 mL) 

and was stirred for 10 minutes. The mixture was extracted with EtOAc (3X) and the combined 

organic fractions were washed with saturated NaCl (2X), dried over MgS04 filtered through packed 

Celite®. The filtrate was concentrated and the residual syrup was purified on a Si02 column 
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eluting with 40% EtOAc-hexanes to provide the title compound as a white solid (310 mg, 73%). 

MS (apci) m/z = 268.0 (M+H). JH NMR (CDC13) § 8.54 (s, IH), 8.28 (s, IH), 8.16 (s, IH), 7.58 (d, 

2H), 7.44 (t, 2H), 7.31 (t, IH), 3.74 (br s, 2H), 1.81 (s, 3H). 

[001104] Step B: 1 -((3S.4R)-4-(4-fluorophcnyl)-1 -(2-methoxvethyl )pyrrolidin-3-yl )-3-(4-

methyl-1 -phenyl-3 -(pyrazin-2-vloxy)-1 H-pyrazol-5 -vDurea: To a solution of 4-methyl-1-phenyl-3-

(pyrazin-2-yloxy)-lH-pyrazol-5-amine (50.0 mg, 0.187 mmol) in dry DMF (1.0 mL) was added 

CDI (36.4 mg, 0.224 mmol) and DIEA (49.0 uL, 0.281 mmol). The mixture was stirred at ambient 

temperature for 16 hours. Additional CDI (31 mg) was added and the mixture stirred for 24 hours. 

To the mixture was added (3S,4R)-4-(4-fluorophenyl)-l-(2-methoxyethyl)pyrrolidin-3-amine 

(Preparation LI, 98.1 mg, 0.412 mmol) and the mixture was stirred at ambient temperature for 5 

hours. The mixture was diluted with chilled H20 (4 mL) and the resulting milky suspension was 

treated with 2M HCI to pH=7 (starting pH=l 1). The mixture was extracted with EtOAc (3X) and 

the combined EtOAc fractions were washed with saturated NaCl (3X). The EtOAc solution was 

dried over MgS04, filtered through packed Celite® and concentrated. The residual colorless glass 

was purified on a Si02 column with step gradient elution (EtOAc, 5% MeOH/EtOAc, 10% (9:1 

CH30H/NH40H)/Et0Ac). The resulting white foam was recrystallized from 50% EtOAc-hexanes 

to furnish the title compound as white spheres that were crushed and dried in vacuum (44 mg, 

44%). MS (apci) m/z = 532.2 (M+H). 

Example 604 

6-oxo-1.6-dihydror>yridin-3 -yl)-1 -phenyl-1H-pyrazol-5 -vDurea 

[001105] A solution of triphosgene (23.1 mg, 0.074 mmol) in dry CH3CN (1 mL) was cooled 

to 0 °C and a solution of (3S,4R)-l-(2-methoxyethyl)-4-(3,4,5-trifluorophenyl)pyrrolidin-3-amine 

dihydrochloride (Preparation M, 76.4 mg, 0.220 mmol) and DIEA (115 uL, 0.660 mmol) in dry 

CH3CN (0.5 mL) was added over 45 minutes. The mixture was stirred for 1 hour during which 

time the temperature reached 15 °C. 5-(5-Amino-4-methyl-l-phenyl-lH-pyrazol-3-yl)-l-

methylpyridin-2(lH)-one (56.1 mg, 0.200 mmol) was added in one portion and the mixture stirred 

at ambient temperature for 7 hours followed by stirring at 40 °C for 17 hours. The mixture was 

cooled to ambient temperature and was diluted with chilled H20 (4 mL). The cold mixture (pH=5) 
370 



WO 2012/158413 PCT/US2012/037003 

was treated with 2M NaOH to pH=10. The mixture was extracted with EtOAc (3X) and the 

combined extracts were washed with H20 and saturated NaCl (2X). The EtOAc solution was dried 

over MgS04 and eluted through a short Si02 column eluting with EtOAc, 10% MeOH/EtOAc then 

10% (9:l/CH3OH-NH4OH)/EtOAc. The combined product pools were concentrated. The residue 

was treated with Et20 and agitated until a white suspension formed. The solvent was decanted and 

the remaining solid was washed with Et20 (2X) and dried in vacuum to provide the title compound 

as a white solid (34 mg, 29%). MS (apci) m/z = 581.2 (M+H). 

Example 605 
—o 

1 -((3 S.4R)-4-(3.4-difluorophenvD-l-(2-methoxvethvDpyrro lidin-3 -vD-3-(3 -methoxy-1-

phenvl-4-(trifluoromethyl)-1 H-pvrazol-5 -vDurea 

[001106] Step A: Preparation of 5-fluoro-3-methoxy-l-phenyl-4-(trifluoromethvD-lH-

pyrazole. A mixture of NEt3 (0.657 mL, 4.72 mmol) and phenylhydrazine (0.561 g, 5.19 mmol) in 

EtOH (2 mL) was added dropwise to a solution of l,3,3,3-tetrafluoro-l-methoxy-2-

(trifluoromethyl)prop-l-ene (1.00 g, 4.72 mmol) in EtOH (3 mL). After the addition was complete, 

the reaction was stirred at ambient temperature overnight, concentrated and purified by silica gel 

column chromatography, eluting with 0-10% EtOAc/hexanes to afford the tile compound (372 mg, 

1.43 mmol, 30.3% yield). MS (apci) m/z = 261.1 (M+H). 

[001107] Step B: Preparation of 3-methoxv-l-phenvl-4-(trifluoromethvD-lH-pyrazol-5-amine. 

5-fluoro-3-methoxy-l-phenyl-4-(trifluoromethyl)-lH-pyrazole (400 mg, 1.54 mmol), hydrazine 

(148 mg, 4.61 mmol) and NEt3 (643 uL, 4.61 mmol) were combined in DME (3 mL) in a sealed 

vessel and heated in a 90 °C sand bath for 3 hours. The reaction was cooled and Raney Nickel (132 

mg, 1.54 mmol) added. The reaction was stirred at ambient temperature for 3 hours, filtered 

through Celite®, concentrated and purified by reverse-phase column chromatography, eluting with 

0-80%) acetonitrile/water, to afford the title compound (322 mg, 1.25 mmol, 81.4% yield). MS 

(apci) m/z = 258.1(M+H). 

[001108] Step C: Preparation of 1 -((3S.4R)-4-(3.4-difluoror>hcnyl)-1 -(2-methoxvethyl )-

pyrrolidin-3 -vD-3 -(3 -methoxy-1 -phenyl-4-(trifluoromethvD-1 H-pvrazol-5 -vDurea. 3-methoxy-1-

phenyl-4-(trifluoromethyl)-lH-pyrazol-5-amine (77 mg, 0.2994 mmol), CDI (50.97 mg, 0.3143 

mmol) and DIEA (521.4 uL, 2.994 mmol) were combined in 0.8 mL of DMF and stirred ambient 
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temperature overnight. 0.6 mL of the resultant solution were then added to (3S,4R)-4-(3,4-

difluorophenyl)-1-(2-methoxy ethyl)pyrro lidin-3-amine dihydro-chloride (60 mg, 0.18 mmol) and 

the mixture was stirred at ambient temperature for 2 hours, loaded onto a samplet and purified by 

reverse-phase column chromatography, eluting with 5-80% acetonitrile/water, to afford the title 

compound (40 mg, 0.074 mmol, 52% yield). (MS (apci) m/z = 540.2 (M+H). 

Example 606 
—o 

1 -((3 S.4R)-4-(3.5-difluorophenyl)-l-(2-methoxvethvDpyrro lidin-3 -vD-3-(3 -methoxy-1-

phenvl-4-(trifluoromethyl)-1 H-pvrazol-5 -vDurea 

[001109] Prepared by the method as described in Example 605, Step C, using (3S,4R)-4-(3,5-

difluorophenyl)-l-(2-methoxyethyl)pyrrolidin-3-amine dihydrochloride instead of (3S,4R)-4-(3,4-

difluorophenyl)-1-(2-methoxy ethyl)pyrro lidin-3-amine dihydrochloride. The material was purified 

by reverse-phase column chromatography using 5-80% acetonitrile/H20 as the eluent to provide the 

title compound (11 mg, 0.021 mmol, 30% yield). MS (apci) m/z = 540.2 (M+H). 

Example 607 
—o 

1-((3 S.4R)-4-(4-fluorophenvD-l-(2-methoxvethvDpyrro lidin-3-vD-3-(3-methoxy-1-phenyl-

4-(trifluoromethyl)-1 H-pvrazol-5 -vDurea 

[001110] Prepared by the method as described in Example 605, Step C using (3S,4R)-4-(4-

fluorophenyl)-l-(2-methoxyethyl)pyrrolidin-3-amine dihydrochloride instead of (3S,4R)-4-(3,4-

difluorophenyl)-1-(2-methoxy ethyl)pyrro lidin-3-amine dihydrochloride. The material was purified 

by reverse-phase column chromatography using 5-80% acetonitrile/H20 as the eluent to provide the 

title compound (22 mg, 0.042 mmol, 60% yield). MS (apci) m/z = 522.2 (M+H). 
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Example 608 
—o 

1 -((3S.4R)-4-(3.4-difluorophcnyl)-1 -(2-methoxyethvOpyrro lidin-3 -vl)-3-(3 -methoxy-1 -

phenvl-4-(trifluoromethyl)-1 H-pvrazol-5 -vOurea 

[001111] Step A: Preparation of 2-methvl-3-(l-methyl-lH-imidazol-4-vl)-3-

oxopropanenitrile. Propiononitrile (0.893 g, 16.2 mmol) was added dropwise to a 1M solution of 

LHMDS (13.0 mL, 13.0 mmol) in THF at -78 °C. The mixture was stirred for 30 minutes and a 

solution of ethyl 1-methyl-lH-imidazole-4-carboxylate (1.00 g, 6.49 mmol) in THF (20 mL, heated 

to dissolve the starting material) was added dropwise. The reaction was allowed to warm to 

ambient temperature, stirred overnight, poured into ice water (50 mL) and extracted with EtOAc 

(100 mL). The pH was adjusted to 6.5 using 2N HCI and the mixture was extracted with EtOAc 

(100 mL). The pH was then adjusted to 6 using 2N HCI and the mixture was extracted with EtOAc 

(2x 100 mL). The combined extracts from the pH 6.5 and pH 6 extractions were dried (MgS04), 

filtered and concentrated to provide the title compound (1.02 g, 6.25 mmol, 96.4% yield). MS 

(apci) m/z = 164.2 (M+H). 

[001112] Step B: Preparation of 4-methyl-3-(1 -methyl-1 H-imidazol-4-vO-1 -phenyl-1H-

pyrazol-5-amine hydrochloride. A pressure vessel was charged with 2-methyl-3-(1 -methyl- 1H-

imidazol-4-yl)-3-oxopropanenitrile (1.00 g, 6.13 mmol), absolute EtOH (12.3 mL, 6.13 mmol) and 

phenylhydrazine hydrochloride (0.975 g, 6.74 mmol). The reaction was sealed, heated at 80 °C 

overnight and concentrated to afford the title compound (1.70 g, 5.87 mmol, 95.7% yield). MS 

(apci) m/z = 254.1 (M+H). 

[001113] Step C: Preparation of 1 -((3 S „4R)-4-( 3,4-difluorophenvQ-1 -(2-methoxyethyQ 

Pvrrolidin-3-vl)-3-(4-methvl-3-(l-methvl-lH-imidazol-4-yl)-l -phenyl- lH-pyrazol-5-vDurea. 4-

methyl-3-(1-methyl-lH-imidazol-4-yl)-l-phenyl-1 H-pyrazol-5-amine (20 mg, 0.07896 mmol) was 

dissolved in 2 mL of EtOAc and NaOH (789.6 uL, 0.7896 mmol) was added followed by 

phenylchloroformate (29.72 uL, 0.2369 mmol). The reaction was stirred at ambient temperature 

overnight, 10 mL of EtOAc were added and the organic layer was washed with Brine, dried 

(MgS04), concentrated and taken up in CH2CI2 (1 mL). (3S,4R)-4-(3,4-Difluorophenyl)-l-(2-
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methoxyethyl)pyrrolidin-3-amine dihydrochloride (20 mg, 0.061 mmol) and DIEA (88 uL, 0.51 

mmol) were added and the reaction was stirred at ambient temperature overnight, concentrated and 

purified reverse-phase column chromatography, eluting with 0-70% acetonitrile/water, to afford the 

title compound (2.4 mg, 0.0045 mmol, 8.9% yield). (MS (apci) m/z = 536.2 (M+H). 

Example 609 
—o 

1 -((trans)-4-(4-chloro-3-fluorophenyl)-1 -(2-methoxyethvDpyrro lidin-3 -yl)-3-(4-methyl-5 -

oxo-2-r>hcnyl-2,5-dihvdro-1 H-nvrazol-3-yl )urea 

[001114] CDI (360 mg, 2.22 mmol), 5-amino-4-methyl-l-phenyl-1 H-pyrazol-3(2H)-one (350 

mg, 1.85 mmol) and DIEA (805 uL, 4.62 mmol) were combined in 3 mL of DMF and stirred at 

ambient temperature overnight. Additional CDI (360 mg, 2.22 mmol) was added and the reaction 

stirred at ambient temperature for 24 hours. 0.2 mL of the resultant solution were added to a 

solution of (trans)-4-(4-chloro-3-fluorophenyl)-1-(2-methoxyethyl)pyrrolidin-3-amine dihydro­

chloride (67.5 mg, 0.195 mmol) and DIEA (80.9 pi, 0.465 mmol) in DMF (2 mL) and stirred at 

ambient temperature for 3 hours. The reaction was loaded onto a samplet and purified reverse-

phase column chromatography, eluting with 0-70% acetonitrile/water, to afford the title compound 

(39 mg, 0.0799 mmol, 86.0%> yield). (MS (apci) m/z = 488.1 (M+H). 

[001115] The following compounds were prepared according to the method of Example 609, 

replacing (3 S ,4R)-4-(4-chloro-3 -fluorophenyl)-1 -(2-methoxyethyl)pyrrolidin-3 -amine dihydro­

chloride with the appropriate pyrrolidine intermediate. 

Ex. # Structure Name MS (apci) m/z 
610 —0 

N 

—-v // V_ci OL ^ ri_ 
HNY 

0 

1 -((trans)-4-(3-chloro-4-
fluorophenyl)-1 -(2-methoxyethyl) 
pyrro lidin-3 -yl)-3-(4-methyl-5 -
oxo-2-phenyl-2,5-dihydro-lH-
pyrazol-3 -yl)urea 

488.2 (M+H) 
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Ex. # Structure Name MS (apci) m/z 
611 

LL 

1 
z-

z 

cr 

l-((3S,4R)-4-(3,5-
difluorophenyl)-1 -(2-
methoxy ethyl)pyrro lidin-3 -yl)-3 -
(4-methyl-5-oxo-2-phenyl-2,5-
dihydro-1 H-pyrazol-3 -yl)urea 

472.2 (M+H) 

612 —0 

N 

/^\ 1 [VF 
L Jl HN^SD YK 

F F 

HNY 
0 

1 -((3 S,4R)-1 -(2-methoxy ethyl)-4-
(3,4,5-trifluorophenyl)pyrrolidin-
3 -yl)-3 -(4-methyl-5 -oxo-2-phenyl-
2,5 -dihydro-1 H-pyrazol-3 -yl)urea 

490.2 (M+H) 

613 —0 

N 

^ Hirv 
VA T 0 

HNY 
0 

1 -((3 S ,4R)-4-(3 -fluorophenyl)-1 -
(2-methoxyethyl)pyrrolidin-3-yl)-
3 -(4-methy 1-5 -oxo-2-phenyl-2,5 -
dihydro-1 H-pyrazol-3 -yl)urea 

454.2 (M+H) 

614 — 

N 

^ 1>YF 
VA JT ° r 

CI 
HNY o 

l-((trans)-4-(3-chloro-5-
fluorophenyl)-1 -(2-
methoxy ethyl)pyrro lidin-3 -yl)-3 -
(4-methyl-5-oxo-2-phenyl-2,5-
dihydro-1 H-pyrazol-3 -yl)urea 

488.2 (M+H) 

Example 615 
—o 

l-(4-cvano-3 -methoxy-1 -phenyl-1 H-pyrazol-5-vO-3-((3 S.4R)-4-(3,,4-difluorophenvD-l -(2-

methoxvethvnpyrro lidin-3-vOurea 
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[001116] Step A: Preparation of 5-amino-3-methoxv-l-phenyl-lH-pvrazole-4-carbonitrile. To 

a solution of phenylhydrazine (0.783 g, 7.24 mmol) in ethanol (5 mL) in a pressure tube was added 

2-(dimethoxymethylene)malononitrile (1.0 g, 7.24 mmol). The mixture was heated to 100 °C for 18 

hours. The solvent was evaporated and the crude product was purified by silica gel column 

chromatography, eluting with 5-35% acetone/hexanes to afford the title compound (708 mg, 45.6%> 

yield). MS (apci) m/z = 215.1 (M+H). 

[001117] Step B: Preparation of 1 -(4-cvano-3 -methoxy-1 -phenyl- lH-pyrazol-5-vl)-3 -

((3 S.4R)-4-(3.4-difluorophenyl)-l-(2-methoxvethvl)pyrro lidin-3-vDurea. 5-amino-3-methoxy-1-

phenyl-1 H-pyrazole-4-carbonitrile (160 mg, 0.747 mmol), CDI (133 mg, 0.822 mmol) and DIEA 

(650 uL, 3.73 mmol) were combined in 5 mL of DMF and stirred at ambient temperature for 3 

days. (3S,4R)-4-(3,4-difluorophenyl)-1-(2-methoxyethyl)pyrrolidin-3-amine dihydrochloride (295 

mg, 0.896 mmol) was added and the reaction was stirred at ambient temperature for 1 hour, loaded 

onto a samplet and purified by reverse-phase column chromatography, eluting with 0-70% 

acetonitrile/water, to afford the title compound (328 mg, 0.661 mmol, 88.4%> yield). MS (apci) m/z 

= 497.2 (M+H). 

Example 616 
—o 

1 -((3 S.4R)-4-(3-chloro-5-fluorophcnyl)-l -(2-methoxvethyl )pyrrolidin-3-yl)-3-(4-mcthyl-5-

oxo-2-r>hcnyl-2,5-dihvdro-1 H-nvrazol-3-yl )urea 

[001118] Prepared as described in Example 615, Step B, substituting 5-amino-3-ethyl-1-

phenyl-1 H-pyrazole-4-carbonitrile for 5 -amino-3 -methoxy-1 -phenyl-1 H-pyrazole-4-carbonitrile. 

The material was purified by reverse-phase column chromatography using 0-70% acetonitrile/H20 

as the eluent to provide the title compound (890 mg, 1.80 mmol, 76.4%> yield). MS (apci) m/z = 

495.2 (M+H). 
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Example 617 
—o 

CF3 

1 -(4-cvano-1 -phenyl-3 -(trifluoromethyl)-1 H-pyrazol-5 -vO-3-((3 S.4R)-4-(3.4-

difluorophenyl)-1 -(2-methoxvethvl)pvrrolidin-3-vl)urea 

[001119] Prepared as described in Example 615, Step B, substituting 5-amino-1-phenyl-3-

(trifluoromethyl)-1 H-pyrazole-4-carbonitrile for 5 -amino-3 -methoxy-1 -phenyl-1 H-pyrazole-4-

carbonitrile. The material was purified by reverse-phase column chromatography using 0-70% 

acetonitrile/H20 as the eluent to provide the title compound (0.81 g, 1.52 mmol, 76.4% yield). MS 

(apci) m/z = 535.2 (M+H). 

1 -(4-cyano-5-oxo-2-phcnyl-2,5-dihvdro-l H-pyrazol-3-yl)-3-((3S,4R)-4-(3,4-

difluorophenyl)-1 -(2-methoxyethvOpyrro lidin-3-vDurea 

[001120] l-(4-cyano-3-methoxy-1-phenyl-1 H-pyrazol-5-yl)-3-((3 S,4R)-4-(3,4-

difluorophenyl)-l-(2-methoxyethyl)pyrrolidin-3-yl)urea (30 mg, 0.06042 mmol, prepared as 

described in Example 615) was taken up in HCI (61.20 mg, 0.6042 mmol) and stirred at ambient 

temperature for two days. The reaction was poured into 2N NaOH (5 mL) and extracted with 

EtOAc (2x25 mL). The combined organic extracts were dried (MgS04), concentrated and purified 

by reverse-phase column chromatography using 0-70% acetonitrile/H20 as the eluent. Peak 1 was 

isolated to provide the title compound (11 mg, 0.02280 mmol, 37.73% yield). MS (apci) m/z = 

483.2 (M+H). 

Example 618 
—o 

o 
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Example 619 
—o 

5-(3-((3 S.4R)-4-(3.4-difhK)rophenyl)-l-(2-methoxyethvOpyrro lidin-3-vl)ureido)-3-methoxy-1-

phenyl-1 H-pyrazole-4-carboxamide 

[001121] Prepared as described in Example 618, isolating peak 2 instead of peak 1 to provide 

the title compound (1.9 mg, 0.0037 mmol, 6.1% yield). MS (apci) m/z = 515.2 (M+H). 

[001122] The following compounds were prepared according to the method of Example 618, 

replacing 5-amino-3-methoxy-1-phenyl-lH-pyrazole-4-carbonitrile with the appropriate 

carbonitrile, and for Examples 623-626, also replacing (3 S,4R)-4-(3,4-difluorophenyl)-1-(2-

methoxyethyl)pyrrolidin-3-amine dihydrochloride with the appropriate pyrrolidine intermediate. 

Ex. # Structure Name MS (apci) 
m/z 

620 —o 

N 

HiiYF 
L Jl HN^O 

5 -(3 -((3 S ,4R)-4-(3,4-difluoro-phenyl)-
1 -(2-methoxy ethyl)pyrrolidin-3 -
yl)ureido)-3 -methyl-1 -phenyl-1H-
pyrazole-4-carboxamide 

499.2 (M+H) 

621 —0 

N 

^ 1>V L | HN-^O \=\ 

5-(3-((3S,4R)-4-(3,4-difluorophenyl)-
1 -(2-methoxy ethyl)pyrrolidin-3 -
yl)ureido)-3 -ethyl-1 -phenyl-1H-
pyrazole-4-carboxamide 

513.2 (M+H) 

622 —o 

N 

HicrF 
L Jl HN^O 

tS-i"1 F 
CF3 

5-(3-((3S,4R)-4-(3,4-difluorophenyl)-
1 -(2-methoxy ethyl)pyrrolidin-3 -
y l)ureido)-1 -phenyl-3 -
(trifluoromethyl)-1 H-pyrazole-4-
carboxamide 

553.2 (M+H) 
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Ex. # Structure Name MS (apci) 
m/z 

623 —0^ 

N 

HN // OL 
N^NH2 

Nf^o 

5 -(3 -((trans)-4-(3-chloro-4-
fluorophenyl)-1 -(2-
methoxyethyl)pyrrolidin-3-yl)ureido)-
3 -methyl-1 -phenyl-1 H-pyrazole-4-
carboxamide 

515.2 (M+H) 

624 —0 

N 

^ TTVF 
L j/ HN^O dA Cl 

5 -(3 -((trans)-4-(4-chloro-3 -
fluorophenyl)-1 -(2-
methoxyethyl)pyrrolidin-3-yl)ureido)-
3 -methyl-1 -phenyl-1 H-pyrazole-4-
carboxamide 

515.2 (M+H) 

625 —0 

N 

^ HIM** if 1 OL V 
N^NH2 N*(1> 

5 -(3-{{trans)-4-(3 -chloro-5 -
fluorophenyl)-1 -(2-
methoxyethyl)pyrrolidin-3-yl)ureido)-
3 -methyl-1 -phenyl-1 H-pyrazole-4-
carboxamide 

515.2 (M+H) 

626 — 

N 

^ HIM** if 1 OL V 
N^NH2 NYi) 

5-(3-((3S,4R)-4-(3,5-difluorophenyl)-
1 -(2-methoxy ethyl)pyrrolidin-3 -
yl)ureido)-3 -methyl-1 -phenyl-1H-
pyrazole-4-carboxamide 

499.2 (M+H) 

Example 627 
—o 

5-(3-((3 S.4R)-4-(3.4-difluorophenvD-l-(2-methoxyethvDpyrro lidin-3-vDureido)-1-phenyl-

1 H-pyrazole-4-carboxamide 

[001123] Step A: Activation of 5-amino-l-phenvl-lH-pyrazole-4-carboxamide. 5-amino-l-

phenyl-lH-pyrazole-4-carboxamide (500 mg, 2.47 mmol) was dissolved in 2 mL of CHCI3 and 
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pyridine (600 uL, 7.42 mmol) was added followed by phenylchloroformate (682 uL, 5.44 mmol). 

The reaction was stirred at ambient temperature for 2 hours and quenched with 2 mL of 2N NaOH. 

The reaction was extracted with several portions of CH2CI2 in a phase separator frit and the 

combined organic extracts were concentrated. The crude material was purified by silica gel column 

chromatography, eluting with 5-40% acetone/hexanes to afford a bis-phenylcarbamate adduct (191 

mg, 0.432 mmol, 17.5% yield). MS (apci) m/z = 443.1 (M+H). 

[001124] Step B: Preparation of 5-(3-((3S,4R)-4-(3.4-difluoror>hcnyl)-1 -(2-methoxvethyl) 

pyrrolidin-3 -vDureido)-1 -phenyl-1 H-pyrazole-4-carboxamide. (3 S ,4R)-4-(3,4-difluorophenyl)-1 -

(2-methoxyethyl)pyrrolidin-3-amine dihydrochloride (33 mg, 0.099 mmol), the product of step A 

(20 mg, 0.045 mmol) and DIEA (39 uL, 0.23 mmol) were combined in 0.2 mL of DMF and stirred 

ambient temperature overnight. The mixture was loaded onto a samplet and purified by reverse-

phase column chromatography using 0-70% acetonitrile/H20 as the eluent to provide the title 

compound (17 mg, 0.035 mmol, 78% yield). MS (apci) m/z = 485.2 (M+H). 

Example 628 
—o 

5-(3-((3 S.4R)-4-(3.4-difluorophenvD-l-(2-methoxvethvDpyrro lidin-3-vDureido)-1-phenyl-

1 H-pyrazole-4-carboxamide 

[001125] Step A: Preparation of 2-(2,2-difluoro-l -hvdroxvcthylidcnc)malononitrilc. A 

solution of malononitrile (4 g, 61 mmol) in methanol was charged with sodium methoxide (14 g, 67 

mmol) followed by methyl 2,2-difluoroacetate (8.0 g, 73 mmol). The reaction was heated to 60 °C 

for 4 hours and concentrated in vacuo to afford the title compound (8.7g, 60 mmol, 100% yield). 1H 

NMR (400 MHz, CDC13) 8 ppm 6.13 (t, J = 54 Hz, IH). 

[001126] Step B: Preparation of 2-( 1 -chloro-2,2-difluorocthylidcnc)malononitrilc. To a slurry 

of 2-(2,2-difluoro-l-hydroxyethylidene)malononitrile (1.9 g, 13 mmol) in CH2CI2 was added PCI5 

(2.7 g, 13 mmol) and the reaction was stirred at ambient temperature for 16 hours. The reaction was 

diluted with CH2C12, washed with water and brine, dried over MgS04 and concentrated to provide 

the title compound (2.3 g, 14 mmol, 101% yield). 

[001127] Step C: Preparation of 5-amino-3-(difluoromethvD-1-phenyl-lH-pyrazole-4-

carbonitrile. To a solution of 2-(l-chloro-2,2-difluoroethylidene)malononitrile in ethanol was added 
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phenylhydrazine hydrochloride (2.3 g, 16 mmol) and the reaction was heated to 70 °C for 4 hours. 

The reaction was concentrated in vacuo and the material was partitioned between EtOAc and water. 

The layers were separated and the organic layer was washed with brine, dried (MgS04) and 

concentrated in vacuo. The crude material was purified by silica gel column chromatography using 

5% EtOAc/CH2Cl2 as the eluent to provide the title compound (0.25 g, 1.1 mmol, 7.5% yield). MS 

(apci) m/z = 233.1 (M-H). 

[001128] Step D: Preparation of 3-(difluoromethvl)-5-(3-((3S.4R)-4-(3.4-difluoroDhenyl)-l-

(2-methoxvethvDpyrrolidin-3 -vDureido)-1 -phenyl-1 H-pyrazole-4-carbox-amide. 5-amino-3-

(difluoromethyl)-l-phenyl-lH-pyrazole-4-carbonitrile was elaborated as described for 5-amino-3-

methoxy-1-phenyl-lH-pyrazole-4-carbonitrile in Example 618. The material was purified by 

reverse-phase column chromatography using 5-80% acetonitrile/H20 as the eluent followed by 

Gilson preparative HPLC using a Chiral Technologies OD-H column and hexanes/EtOH 9:1 as the 

eluent to provide the title compound (1.7 mg, 0.0032 mmol, 0.30% yield for two steps). MS (apci) 

m/z = 533.2 (M-H). 

[001129] 1-(4-bromo-3-methyl-1-phenyl-1 H-pyrazol-5-yl)-3-((3 S,4R)-4-(3,4-difluorophenyl)-

1-(2-methoxyethyl)pyrrolidin-3-yl)thiourea (40 mg, 0.07267 mmol, prepared by the method 

described in Example 630) and AgOTf (46.68 mg, 0.1817 mmol) were combined in 5 mL of 

CH2CI2 and cooled in an ice-MeOH bath. Ammonia gas was bubbled through the solution for 1 

minute and the reaction was allowed to warm to ambient temperature. HCI (5N in IPA, 60.7 uL, 

0.303 mmol) and MeOH (2 mL) were added and the reaction was filtered through Celite®. The 

solids were washed with several portions of MeOH and the combined filtrate was concentrated and 

purified by reverse-phase column chromatography using 0-70% acetonitrile/O.lN aqueous HCI as 

the eluent to provide the title compound (11 mg, 0.01814 mmol, 24.97%) yield). MS (apci) m/z = 

Example 629 
—o 

N 

1 -(4-bromo-3-methyl-1 -phenyl- lH-pyrazol-5-vl)-3-((3 S.4R)-4-(3.4-difluorophenvD-1 -(2-

methoxvethvDpyrrolidin-3-vDguanidine dihydrochloride 

535.1 (M+H). 
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Example 630 
—o 

1 -(4-bromo-3 -methyl-1 -phenyl-1 H-r>yrazol-5-yl)-3-((3S.4R)-4-(3.4-difluoror)hcnyl)-1 -(2-

mcthoxvcthyl)r>yrrolidin-3-yl)thiourca 

[001130] 4 -Bromo-3-methyl-1-phenyl-1 H-pyrazol-5-amine (250 mg, 0.992 mmol), DIEA 

(864 uL, 4.96 mmol) and di(lH-imidazol-l-yl)methanethione (177 mg, 0.992 mmol) were 

combined in 1 mL of DMF and stirred at ambient temperature for 3 days and then at 70 °C 

overnight. (3 S ,4R)-4-(3,4-difluorophenyl)-1 -(2-methoxyethyl)pyrro lidin-3 -amine dihydrochloride 

(326 mg, 0.992 mmol) was added and the reaction was stirred at ambient temperature for 24 hours. 

The mixture was loaded onto a samplet and purified by reverse-phase column chromatography 

using 5-80% acetonitrile/H20 as the eluent to provide the title compound (364 mg, 0.661 mmol, 

66.7%) yield). MS (apci) m/z = 550.1 (M+H). 

Example 631 
n 

O 

1 -((3 S.4R)-4-(3,4-difluorophenyl)-1 -(2-methoxvethvl)pvrrolidin-3-vl)-3-(4-methyl-3-( 1 -

methyl-6-oxo-1.6-dihydror>yridin-3 -yl)-1 -phenyl-1 H-pyrazol-5 -vDthiourea 

[001131] Prepared as described for Example 630, substituting 5-(5-amino-4-methyl-l-phenyl-

1 H-pyrazol-3 -yl)-1 -methylpyridin-2( 1 H)-one for 4-bromo-3 -methyl-1 -phenyl-1 H-pyrazol-5 -amine. 

The material was purified by reverse-phase column chromatography using 5-80% acetonitrile/H20 

as the eluent to provide the title compound (4.5 mg, 0.00778 mmol, 12.5% yield). MS (apci) m/z = 

579.2 (M+H). 
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Example 632 

r-xx: 

1 -((3 S.4R)-4-(3.4-difluorophcnyl)-1 -(2-methoxyethvOpyrro lidin-3 -ylV34-dimethyl-1 -phenyl-

1H. 1 'H-3.4'-bipyrazol-5-yl)thiourca 

[001132] Prepared as described for Example 630, substituting 1',4-dimethyl-1-phenyl-IH,l'H-

3,4'-bipyrazol-5-amine for 4-bromo-3-methyl-l-phenyl-lH-pyrazol-5-amine. The material was 

purified by reverse-phase column chromatography using 5-80% acetonitrile/EbO as the eluent to 

provide the title compound (71 mg, 0.129 mmol, 75.8% yield). MS (apci) m/z = 552.2 (M+H). 

Example 633 

l-((3S.4R)-4-(4-fluoroDhenvl)-l-(2-methoxvethvl)Dvrrolidin-3-vl)-3-(r.4-dimethyl-l-

phenyl-1H. 1 'H-3.4'-bipyrazol-5 -vDthiourea 

[001133] Prepared as described for Example 630, substituting 1',4-dimethyl-1-phenyl-IH,l'H-

3,4'-bipyrazol-5-amine for 4-bromo-3-methyl-1-phenyl-1 H-pyrazol-5-amine and (3S,4R)-4-(4-

fluorophenyl)-l-(2-methoxy ethyl)pyrro lidin-3-amine dihydrochloride for (3 S,4R)-4-(3,4-

difluorophenyl)-1-(2-methoxy ethyl)pyrro lidin-3-amine dihydrochloride. The material was purified 

by reverse-phase column chromatography using 5-80% acetonitrile/H20 as the eluent to provide the 

title compound (50 mg, 0.0937 mmol, 69.0% yield). MS (apci) m/z = 534.2 (M+H). 

[001134] The compounds of were prepared according to the method of Example 52 using the 

appropriate starting materials in a suitable solvent such as CH2CI2, DMF, DMA or CH3CN. 
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Ex. # Structure Name Data 
634 

HN Y° 
HN /=\ 

rvV 

Trans-1 -(2-methoxy ethyl)-4-
phenylpyrrolidin-3-yl)-3-(2-
phenylpyrazolo[l ,5-a]pyridin-
3-yl)urea 

MS (apci) m/z = 
456.3 (M+H) 

635 

HN yo ̂  
HN /=\ 

/fY^N'N 

l-((3S,4R)-4-(3,4-
difluorophenyl)-1 -(2-
methoxy ethyl)pyrrolidin-3 -yl)-
3-(2-phenylpyrazolo[l ,5-
a]pyridin-3 -yl)urea 

MS (apci) m/z = 
492.0 (M+H) 

636 0
 

/ Trans-1 -(2-methoxy ethyl)-4-
phenylpyrrolidin-3 -yl)-3 -
(pyrazolo[ 1,5-a]pyridin-3-
yl)urea 

MS (apci) m/z = 
380.2 (M+H) 

637 

LL 
LL 

j 

0
 

/ l-((3S,4R)-4-(3,4-
difluorophenyl)-1 -(2-
methoxy ethyl)pyrro lidin-3 -yl)-
3-(pyrazolo[l,5-a]pyridin-3-
yl)urea 

MS (apci) m/z = 
416.1 (M+H) 

638 "A 
HN \/J^F y° 

HN / 

(JN v/ 

l-((3S,4R)-4-(3,4-
difluorophenyl)-1 -(2-
methoxy ethyl)pyrro lidin-3 -yl)-
3 -(5 -methyl-3 -phenyl-1 -
(pyrazin-2-yl)-1 H-pyrazol-4-
yl)urea 

MS (esi) m/z = 
534.2 (M+H) 

[001135] The following compounds were prepared according to the method of Example 1 

using the appropriate starting materials in a suitable solvent such as CH2CI2, DMF, DMA or 

CH3CN. 

Ex. # Structure Name MS (apci) m/z 
639 

HN \^^F yo ̂  
HN / 

f N 

l-((3S,4R)-4-(3,4-
difluorophenyl)-1 -(2-
methoxyethyl)pyrro lidin-3 -yl)-3 -
(1,5 -dimethyl-3 -phenyl-1H-
pyrazol-4-yl)urea 

470.2 (M+H) 
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Ex. # Structure Name MS (apci) m/z 
640 -a 

HN y° 1 
HN / r 

(f y^N 

l-((3S,4R)-4-(3,5-
difluorophenyl)-1 -(2-
methoxyethyl)pyrro lidin-3 -yl)-3 -
(1,5 -dimethyl-3 -phenyl-1H-
pyrazol-4-yl)urea 

470.2 (M+H) 

641 

HN yo 
HN / 

Q&< 

l-((3S,4R)-4-(3,4-
difluorophenyl)-1 -(2-
methoxyethyl)pyrro lidin-3 -yl)-3 -
(1 -isopropyl-5 -methyl-3 -phenyl-
1 H-pyrazol-4-yl)urea 

498.2 (M+H) 

642 

HN y° i 
HN / r 

Qr^N~< 

l-((3S,4R)-4-(3,5-
difluorophenyl)-1 -(2-
methoxyethyl)pyrro lidin-3 -yl)-3 -
(1 -isopropyl-5 -methyl-3 -phenyl-
1 H-pyrazol-4-yl)urea 

498.2 (M+H) 

643 ~on, 
HN y° 

HN / 

Ci CF> 

l-((3S,4R)-4-(3,4-
difluorophenyl)-1 -(2-
methoxyethyl)pyrro lidin-3 -yl)-3 -
(5-methyl-3-phenyl-l-(2,2,2-
trifluoroethyl)-1 H-pyrazol-4-
yl)urea 

538.2 (M+H) 

644 

HN \^^F >° 
HN / 

l-((3S,4R)-4-(3,4-
difluorophenyl)-1 -(2-
methoxyethyl)pyrro lidin-3 -yl)-3 -
(1 -ethyl-5 -methyl-3 -phenyl-1H-
pyrazol-4-yl)urea 

484.2 (M+H) 

645 

HN \^~~-F y° 
HN / 

l-((3S,4R)-4-(3,4-
difluorophenyl)-1 -(2-
methoxyethyl)pyrro lidin-3 -yl)-3 -
(1 -ethyl-3 -methyl-5 -phenyl-1H-
pyrazol-4-yl)urea 

484.3 (M+H) 
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Ex. # Structure Name MS (apci) m/z 
646 

HN Y° 
HN Pp3 

Cry 

l-((3S,4R)-4-(3,4-
difluorophenyl)-1 -(2-
methoxyethyl)pyrro lidin-3 -yl)-3 -
(1 -methyl-5 -phenyl-3 -
(trifluoromethyl)-1 H-pyrazol-4-
yl)urea 

524.2 (M+H) 

647 

HN \A~-F Y° 
HN PF3 

fl y^N 

l-((3S,4R)-4-(3,4-
difluorophenyl)-1 -(2-
methoxyethyl)pyrro lidin-3 -yl)-3 -
(1 -methyl-3 -phenyl-5 -
(trifluoromethyl)-1 H-pyrazol-4-
yl)urea 

524.2 (M+H) 

Example 648 
F 

1-((36*. 4i?)-4-(3.4-difluorophenvn-l-(2-methoxyethvOpyrro lidin-3-vl)-3-(3-methyl-1-

phenyl- l/f-pvrazol-4-vQurea 

[001136] Step A: Preparation of ethyl 3-methyl-1 -phenyl-1 //-pyrazolc-4-carboxylatc: A 

mixture of ethyl 3-methyl-1 //-pyrazolc-4-carboxylatc (0.600 g, 3.89 mmol), phenylboronic acid 

(0.498 g, 4.09 mmol), Cu(OAc)2 (0.530 g, 2.92 mmol), pyridine (0.630 mL, 7.78 mmol) in dry 

DMF (39 mL) was stirred at ambient temperature for 3 days. The reaction mixture was partitioned 

between EtOAc and water and the organic layer was removed. The aqueous layer was extracted 

with EtOAc (2X) and the combined organic layers were washed with water and saturated NaCl. 

The EtOAc solution was dried over MgS04, filtered and concentrated. The residue was purified by 

flash chromatography on silica gel (4:1 hexanes/EtOAc) to give the title compound (0.428 g, 48%). 

MS (apci) m/z = 231.1 (M+H). 

[001137] Step B: Preparation of 3-methyl-1 -phenyl-l//-pyrazole-4-carboxvlic acid: To a 

solution of ethyl 3-methyl-1 -phenyl-1 //-pyrazolc-4-carboxylatc (0.428 g, 1.86 mmol) in 1:1 

MeOH/THF (8.0 mL) was added 1M LiOH (3.72 mL, 3.72 mmol) and the mixture was stirred at 

ambient temperature for 16 hours. The solvents were removed in vacuum, the residue was diluted 

with water and was extracted with Et20 (2X). The aqueous layer was treated with 1M HCI to pH 
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4-5 and was extracted with EtOAc (3X). The combined organic fractions were washed with water 

and saturated NaCl. The EtOAc solution was dried over MgS04, filtered and concentrated to 

provide the crude product (0.280 g, 75%) that was used in the next step without further purification. 

MS (apci) m/z = 203.1 (M+H). 

[001138] Step C: Preparation of 1 -((36*.4i?)-4-(3.4-difluorophenyl)-1 -(2-methoxy-ethyl) 

pyrrolidin-3-yl)-3-(3-mcthyl-1 -phenyl-1 //-pyrazol-4-vl)urea: To a solution of 3-methyl-1-phenyl-

1 //-pyrazolc-4-carboxylic acid (50 mg, 0.25 mmol) and Et?N (0.039 mL, 0.30 mmol) in toluene (2 

mL) was added diphenyl phosphorazidate (0.064 mL, 0.30 mmol). The solution was heated at 

reflux for 1 hour and was cooled to ambient temperature. The mixture was diluted with THF (1 

mL) and (35*,4i?)-4-(3,4-difluorophenyl)-1-(2-methoxyethyl)pyrrolidin-3-amine dihydrochloride 

(98 mg, 0.30 mmol) was added followed by and Et3N (0.108 mL, 0.90 mmol). The reaction 

mixture was stirred at ambient temperature for 16 hours. The mixture was partitioned between 

EtOAc and saturated aqueous NaHCOs. The organic layer was removed and the aqueous layer was 

extracted with EtOAc (2X). The combined organic layers were washed with saturated NaCl, dried 

over MgS04, filtered and concentrated. The residue was purified by flash chromatography on silica 

gel (5%> MeOH/DCM) to give the title compound (66 mg, 59%). MS (apci) m/z = 456.2 (M+H). 

Example 649 
F 

1-((36*. 4i?)-4-(3.4-difluorophenyl)-1-(2-methoxyethyDpyrro lidin-3-vl)-3-(l-phenyl-3-

(trifluoromethyl)-1H- pvrazol-4-vl)urea 

[001139] Prepared according to the procedure described for Example 648, Step C, using 1-

phcnyl-3-(trifluoromcthyl)-l //-pyrazolc-4-carboxylic acid as a replacement for 3-methyl-1-phenyl-

1 //-pyrazolc-4-carboxylic. MS (apci) m/z = 510.2 (M+H). 
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What is claimed is: 

1. A compound of Formula I: 

NH 
X. 

NH 

I 

or stereoisomers, tautomers, or pharmaceutically acceptable salts, solvates or prodrugs thereof, 

wherein: 

the Y-B moiety and the NH-C(=X)-NH moiety are in the trans configuration; 

Ra, Rb, Rc and Rd are independently selected from H and (l-3C)alkyl; 

X is O, S or NH; 

R1 is (1-3C alkoxy)(l-6C)alkyl, (trifluoromethoxy)(l-6C)alkyl, (1-3C sulfanyl)(l-6C) 

alkyl, monofluoro(l-6C)alkyl, difluoro(l-6C)alkyl, trifluoro(l-6C)alkyl, tetrafluoro(2-6C)alkyl, 

pentafluro(2-6C)alkyl, cyano(l-6C)alkyl, aminocarbonyl(l-6C)alkyl, hydroxy(l-6C)alkyl, 

dihydroxy(2-6C)alkyl, (l-6C)alkyl, (l-3Calkylamino)(l-3C)alkyl, (1-4C alkoxycarbonyl)(l-

6C)alkyl, amino(l-6C)alkyl, hydroxy(l-3C alkoxy)(l-6C)alkyl, di(l-3C alkoxy)(l-6C)alkyl, (1-

3C alkoxy)trifluoro(l-6C)alkyl, hydroxytrifluoro(l-6C)alkyl, (1-4C alkoxycarbonyl)(l-3C 

alkoxy)(l-6C)alkyl, hydroxycarbonyl(l-3C alkoxy)(l-6C)alkyl, hetAr5(CH2)o-i, or Ar5(CH2)o-i; 

R2 is H, F, or OH; 

Y is a bond, -O- or -OCH2-; 

B is Ar1, hetAr1, 1-6C alkyl or (l-6C)alkoxy; 

Ar1 is phenyl optionally substituted with one or more substituents independently selected 

from halogen, CF3, CF30-, (l-4C)alkoxy, hydroxy(l-4C)alkyl, (l-6C)alkyl and CN; 

hetAr1 is a 5-6 membered heteroaryl having 1-3 ring heteroatoms independently selected 

from N, S and O, and optionally substituted with 1-2 groups independently selected form (1-

6C)alkyl, halogen, OH, CF3, NH2 and hydroxy(l-2C)alkyl; 

Ring C is formula C-l, C-2, or C-3 

C-l C-2 
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R3 is H, (l-6C)alkyl, hydroxy(l-6C)alkyl, Ar2, hetCyc1, (3-7C)cycloalkyl, or hetAr2; 

Ar2 is phenyl optionally substituted with one or more groups independently selected 

from halogen, (l-6C)alkyl and hydroxymethyl; 

hetCyc1 is a 5-6-membered saturated or partially unsaturated heterocyclic ring having 1-

5 2 ring heteroatoms independently selected from N and O; 

hetAr2 is a 5-6 membered heteroaryl ring having 1-3 ring heteroatoms independently 

selected from N, O and S and optionally substituted with one or more groups independently 

selected from (l-6C)alkyl and halogen; 

R4 is H, OH, (l-6C)alkyl, monofluoro(l-6C)alkyl, difluoro(l-6C)alkyl, trifluoro(l-

10 6C)alkyl, tetrafluro(2-6C)alkyl, pentafluro(2-6C)alkyl, cyano(l-6C)alkyl, hydroxy(l-6C)alkyl, 

dihydroxy(2-6C)alkyl, (1-3C alkoxy)(l-6C)alkyl, amino(l-6C)alkyl, amino-carbonyl(l-6C) 

alkyl, (l-3C)alkylsulfonamido(l-6C)alkyl, sulfamido(l-6C)alkyl, hydroxyl-carbonyl(l-6C) 

alkyl, hetAr3(l-6C)alkyl, Ar3(l-6C)alkyl, (l-6C)alkoxy, monofluoro(l-6C)alkoxy, difluoro(l-

6C)alkoxy trifluoro(l-6C)alkoxy, tetrafluoro(2-6C)alkoxy, pentafluoro(2-6C)alkoxy cyano(l-

15 6C)alkoxy, hydroxy(l-6C)alkoxy, dihydroxy(2-6C)alkoxy, amino(2-6C)alkoxy, aminocarbonyl 

(l-6C)alkoxy, hydroxycarbonyl(l-6C)alkoxy, hetCyc2(l-6C)alkoxy, hetAr3(l-6C)alkoxy, 

Ar3(l-6C)alkoxy, (1-4C alkoxy)(l-6C)alkoxy, (1-3C alkylsulfonyl)(l-6C)alkoxy, (3-

6C)cycloalkyl [optionally substituted with F, OH, (1-6C alkyl), (1-6C) alkoxy, or (1-3C 

alkoxy)(l-6C)alkyl], hetAr4, Ar4, hetCyc2(0)CH2-, (1-4C alkoxycarbonyl)(l-6C)alkoxy, 

2 0 hydroxycarbonyl(l-6C)alkoxy, aminocarbonyl(l-6C)alkoxy, hetCyc2C(=0)(l-6C)alkoxy, 

hydroxy(l-3C alkoxy)(l-6C)alkoxy, hydroxytrifluoro(l-6C)alkoxy, (l-3C)alkylsulfonamido(l-

6C)alkoxy, (l-3C)alkylamido(l-6C)alkoxy, di(l-3C alkyl)aminocarboxy, hetCyc2C(=0)0-, 

hydroxydifluoro(l-6C)alkyl, (1-4C alkylcarboxy)(l-6C)alkyl, (l-6C)alkoxycarbonyl, 

hydroxycarbonyl, aminocarbonyl, (1-3C alkoxy)amino-carbonyl, hetCyc3, halogen, CN, 

2 5 trifluoromethylsulfonyl, N-(1-3C alkyl)pyridinonyl, N-(1-3C trifluoroalkyl)pyridinonyl, (1-4C 

alkylsiloxy)(l-6C)alkoxy, isoindoline-l,3-dionyl(l-6C)alkoxy or N-(1-3C alkyl)oxadiazolonyl; 

hetCyc2 is a 4-6 membered heterocyclic ring having 1-2 ring heteroatoms independently 

selected from N and O and optionally substituted with 1-2 groups independently selected from 

(l-6C)alkyl, (1-4C alkylcarboxy)(l-6C)alkyl, and (l-6C)acyl; 

3 0 hetCyc3 is a 4-7 membered heterocycle having 1-2 ring heteroatoms independently 

selected from N and O and optionally substituted with one or more substituents independently 

selected from F, CN, CF3, (l-6C)alkyl, hydroxy(l-6C)alkyl, (1-3C alkoxy)(l-6C)alkyl, (1-

6C)acyl-, (l-6C)alkylsulfonyl, trifluoromethylsulfonyl and (1-4C alkoxy)carbonyl; 

hetAr3 is a 5-membered heteroaryl ring having 1-3 ring atoms independently selected 

3 5 from N, O and S and optionally substituted with (l-6C)alkyl; 
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Ar3 is phenyl optionally substituted with (l-4C)alkoxy; 

hetAr4 is a 5-6 membered heteroaryl ring having 1-3 ring heteroatoms independently 

selected from N, S and O and optionally substituted with 1-2 substituents independently selected 

from (l-6C)alkyl, halogen, CN, hydroxy(l-6C)alkyl, trifluoro(l-6C)alkyl, (3-6C)cycloalkyl, (3-

5 6C cycloalkyl)CH2- (3-6C cycloalkyl)C(=0)-, (1-3C alkoxy)(l-6C)alkyl, (l-6C)alkoxy, (1-

6C)alkylsulfonyl, NH2, (1-6C alkyl)amino, di(l-6C alkyl)amino, (1-3C trifluoroalkoxy), (1-

3C)trifluoroalkyl, and methoxybenzyl; or a 9-10 membered bicyclic heteroaryl having 1-3 ring 

nitrogen atoms; 

Ar4 is phenyl optionally substituted with one or more groups independently selected 

10 from (l-6C)alkyl, halogen, CN, CF3, CF30-, (l-6C)alkoxy, (l-6Calkyl)0C(=0)-, 

aminocarbonyl, (l-6C)alkylthio, hydroxy(l-6C)alkyl, (1-6C alkyl)S02-, H0C(=0)- and (1-3C 

alkoxy)(l-3C alkyl)0C(=0)-; 

R5 is H, (l-6C)alkyl, monofluoro(l-6C)alkyl, difluoro(l-6C)alkyl, trifluoro(l-6C)alkyl, 

tetrafluoro(2-6C)alkyl, pentafluoro(2-6C)alkyl, halogen, CN, (l-4C)alkoxy, hydroxy(l-

15 4C)alkyl, (1-3C alkoxy)(l-4C)alkyl, (1-4C alkyl)0C(=0)-, (l-6C)alkylthio, phenyl [optionally 

substituted with one or more groups independently selected from halogen, (l-6C)alkyl and (1-

6C)alkoxy], (3-4C)cycloalkyl, amino, aminocarbonyl, or trifluoro(l-3C alky)amido; or 

R4 and R5 together with the atoms to which they are attached form a 5-6 membered 

saturated, partially unsaturated or unsaturated carbocyclic ring optionally substituted with one or 

2 0 more substituents independently selected from (l-6C)alkyl, or 

R4 and R5 together with the atoms to which they are attached form 5-6 membered 

saturated, partially unsaturated or unsaturated heterocyclic ring having a ring heteroatom 

selected from N, O or S, wherein said heterocyclic ring is optionally substituted with one or two 

substituents independently selected from (1-6C alkyl)C(=0)0-„ (l-6)acyl, (l-6C)alkyl and oxo, 

2 5 and said sulfur ring atom is optionally oxidized to S(=0) or S02; 

hetAr5 is a 5-6 membered heteroaryl ring having 1-3 ring heteroatoms independently 

selected from N, O or S, wherein the ring is optionally substituted with one or more substituents 

independently selected from halogen, (l-6C)alkyl, (l-6C)alkoxy and CF3; 

Ar5 is phenyl optionally substituted with one or more groups independently selected 

3 0 from halogen, (l-6C)alkyl, (l-6C)alkoxy, CF30-, (l-4C)alkoxycarbonyl and aminocarbonyl; 

R3a is hydrogen, halogen, (l-6C)alkyl, trifluoro(l-6C)alkyl, (3-6C)cycloalkyl, phenyl 

optionally substituted with one or more substituents independently selected from halogen, (1-

6C)alkyl and hydroxymethyl, or a 5-6 membered heteroaryl ring having 1-3 ring heteroatoms 

independently selected from N, O and S and optionally substituted with one or more groups 

3 5 independently selected from (1 -6C)alkyl and halogen; 
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R3b is hydrogen, (l-6C)alkyl, trifluoro(l-6C)alkyl, (3-6C)cycloalkyl, phenyl optionally 

substituted with one or more substituents independently selected from halogen, (l-6C)alkyl and 

hydroxymethyl, or a 5-6 membered heteroaryl ring having 1-3 ring heteroatoms independently 

selected from N, O and S and optionally substituted with one or more groups independently 

selected from (l-6C)alkyl and halogen; 

R4a is hydrogen, (l-6C)alkyl, trifluoro(l-6C)alkyl, phenyl [optionally substituted with 

one or more groups independently selected from (l-6C)alkyl, halogen, CN, CF3, CF30-, (1-

6C)alkoxy, (l-6Calkyl)0C(=0)-, aminocarbonyl, (l-6C)alkylthio, hydroxy(l-6C)alkyl, (1-6C 

alkyl)S02-, H0C(=0)- and (1-3C alkoxy)(l-3C alkyl)0C(=0)-], or a 5-6 membered heteroaryl 

ring having 1-3 ring heteroatoms independently selected from N, S and O and optionally 

substituted with 1-2 substituents independently selected from (l-6C)alkyl, hydroxy(l-6C)alkyl, 

trifluoro(l-6C)alkyl, (3-6C)cycloalkyl, (3-6C cycloalkyl)CH2- (3-6C cycloalkyl)C(=0)-, (1-3C 

alkoxy)(l-6C)alkyl, (l-6C)alkoxy, (l-6C)alkylsulfonyl, NH2, (1-6C alkyl)amino, di(l-6C 

alkyl)amino, (1-3C trifluoroalkoxy)(l-3C)trifluoroalkyl, and methoxybenzyl; and 

R5a is hydrogen, halogen, (l-6C)alkyl, trifluoro(l-6C)alkyl, (3-6C)cycloalkyl, phenyl 

optionally substituted with one or more substituents independently selected from halogen, (1-

6C)alkyl and hydroxymethyl, or a 5-6 membered heteroaryl ring having 1-3 ring heteroatoms 

independently selected from N, O and S and optionally substituted with one or more groups 

independently selected from (l-6C)alkyl and halogen. 

2. The compound according to claim 1, wherein: 

B and the NH-C(=X)-NH moiety are in a trans configuration; 

Ra, Rb, Rc and Rd are independently selected from H and (l-3C)alkyl; 

X is O or S; 

R1 is (1-3C alkoxy)(l-6C)alkyl, (trifluoromethoxy)(l-6C)alkyl, (1-3C sulfanyl)(l-6C) 

alkyl, monofluoro(l-6C)alkyl, difluoro(l-6C)alkyl, trifluoro(l-6C)alkyl, tetrafluoro(2-6C)alkyl, 

pentafluro(2-6C)alkyl, cyano(l-6C)alkyl, aminocarbonyl(l-6C)alkyl, hydroxy(l-6C)alkyl, 

dihydroxy(2-6C)alkyl, (l-6C)alkyl, or (l-3Calkylamino)(l-3C)alkyl; 

R2 is H, F, or OH; 

B is Ar1 or hetAr1; 

Ar1 is phenyl optionally substituted with one or more substituents independently selected 

from halogen, CF3, CF3O-, (l-4C)alkoxy, hydroxy(l-4C)alkyl and (l-6C)alkyl; 

hetAr1 is a 5-6 membered heteroaryl having 1-3 ring heteroatoms independently selected 

from N, S and O, and optionally substituted with 1-2 groups independently selected from (1-

6C)alkyl, halogen, OH, CF3, NH2 and hydroxy(l-2C)alkyl; 
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Ring C is 

R3 is H, (l-6C)alkyl, hydroxy(l-6C)alkyl, Ar2, hetCyc1, (3-7C)cycloalkyl, or hetAr2; 

Ar2 is phenyl optionally substituted with one or more groups independently selected 

from halogen, (l-6C)alkyl and hydroxymethyl; 

hetCyc1 is a 5-6-membered saturated or partially unsaturated heterocyclic ring having 1-

2 ring heteroatoms independently selected from N and O; 

hetAr2 is a 5-6 membered heteroaryl ring having 1-3 ring heteroatoms independently 

selected from N, O and S and optionally substituted with (l-6C)alkyl; 

R4 is H, OH, (l-6C)alkyl, monofluoro(l-6C)alkyl, difluoro(l-6C)alkyl, trifluoro(l-6C) 

alkyl, tetrafluoro(2-6C)alkyl, pentafluoro(2-6C)alkyl, cyano(l-6C)alkyl, hydroxy(l-6C)alkyl, 

dihydroxy(2-6C)alkyl, (1-3C alkoxy)(l-6C)alkyl, amino(l-6C)alkyl, amino-carbonyl(l-6C) 

alkyl, (l-3C)alkylsulfonamido(l-6C)alkyl, sulfamido(l-6C)alkyl, hydroxyl-carbonyl(l-6C) 

alkyl, hetAr3(l-6C)alkyl, Ar3(l-6C)alkyl, (l-6C)alkoxy, monofluoro(l-6C)alkoxy, difluoro(l-

6C)alkoxy trifluoro(l-6C)alkoxy, tetrafluoro(2-6C)alkoxy, pentafluoro2-6C)alkoxy cyano(l-

6C)alkoxy, hydroxy(l-6C)alkoxy, dihydroxy(2-6C)alkoxy, amino(2-6C)alkoxy, aminocarbonyl 

(l-6C)alkoxy, hydroxycarbonyl(l-6C)alkoxy, hetCyc2(l-6C)alkoxy, hetAr3(l-6C)alkoxy, Ar3(l-

6C)alkoxy, (1-4C alkoxy)(l-6C)alkoxy, (1-3C alkylsulfonyl)(l-6C)alkoxy, (3-6C)cycloalkyl, 

hetAr4, or Ar4; 

hetCyc2 is a 4-6 membered heterocyclic ring having 1-2 ring heteroatoms independently 

selected from N and O and optionally substituted with 1-2 groups independently selected from 

(l-6C)alkyl; 

hetAr3 is a 5-membered heteroaryl ring having 1-3 ring atoms independently selected 

from N, O and S and optionally substituted with (l-6C)alkyl; 

Ar3 is phenyl optionally substituted with (l-4C)alkoxy; 

hetAr4 is a 5-6 membered heteroaryl ring having 1-3 ring heteroatoms independently 

selected from N, S and O and optionally substituted with 1-2 substituents independently selected 

from (l-6C)alkyl, or a 9-10 membered bicyclic heteroaryl having 1-3 ring nitrogen atoms; 

Ar4 is phenyl optionally substituted with one or more groups independently selected 

from (l-6C)alkyl, halogen, CN, CF3, CF30-, (l-6C)alkoxy, (l-6Calkyl)0C(=0)-, amino­

carbonyl, (l-6C)alkylthio, hydroxy(l-6C)alkyl, (1-6C alkyl)S02-, H0C(=0)- and (1-3C 

alkoxy)(l-3C alkyl)0C(=0)-; 
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R5 is H, (l-6C)alkyl, monofluoro(l-6C)alkyl, difluoro(l-6C)alkyl, trifluoro(l-6C)alkyl, 

tetrafluoro(2-6C)alkyl, pentafluoro(2-6C)alkyl, halogen, CN, (l-4C)alkoxy, hydroxy(l-

4C)alkyl, (1-3C alkoxy)(l-4C)alkyl, (1-4C alkyl)0C(=0)-, (l-6C)alkylthio, or phenyl optionally 

substituted with one or more groups independently selected from halogen, (l-6C)alkyl and (1-

6C)alkoxy; or 

R4 and R5 together with the atoms to which they are attached form a 5-6 membered 

saturated carbocyclic ring optionally substituted with one or more substituents independently 

selected from (l-6C)alkyl, or 

R4 and R5 together with the atoms to which they are attached form a 5-6 membered 

saturated heterocyclic ring having a ring heteroatom selected from N, O or S, wherein said ring 

nitrogen atom is optionally substituted with (1-6C alkyl)C(=0)0-, or (l-6)acyl, and said sulfur 

ring atom is optionally oxidized to S(=0) or S02. 

3. A compound according to claim 1 or 2, wherein X is O. 

4. A compound according to claim 1 or 2, wherein X is S. 

5. A compound according to any of claims 1-4, wherein R1 is selected from (1-3C 

alkoxy)(l-6C)alkyl, difluoro(l-6C)alkyl, and trifluoro(l-6C)alkyl. 

6. A compound according to claim 5, wherein R1 is (1-3C alkoxy)(l-6C)alkyl. 

7. A compound according to any of claims 1-6, wherein B is Ar1. 

8. The compound of claim 7, wherein Ar1 is phenyl optionally substituted with one 

or more halogens. 

9. A compound according to any of claims 1-6, wherein Ring B is hetAr1. 

10. A compound according to claim 9, wherein Ring B is pyridyl optionally 

substituted with 1-2 groups independently selected from (l-6C)alkyl or halogen. 

11. A compound according to any of claims 1-10, wherein Ring C is formula C-l. 

12. A compound according to claim 11, wherein: 

R4 is H, OH, (l-6C)alkyl, monofluoro(l-6C)alkyl, difluoro(l-6C)alkyl, trifluoro(l-6C) 

alkyl, tetrafluoro(2-6C)alkyl, pentafluoro(2-6C)alkyl, cyano(l-6C)alkyl, hydroxy(l-6C)alkyl, 

dihydroxy(2-6C)alkyl, (1-3C alkoxy)(l-6C)alkyl, amino(l-6C)alkyl, amino-carbonyl(l-

6C)alkyl, (l-3C)alkylsulfonamido(l-6C)alkyl, sulfamido(l-6C)alkyl, hydroxyl-carbonyl(l-

6C)alkyl, hetAr3(l-6C)alkyl, Ar3(l-6C) alkyl, (l-6C)alkoxy, monofluoro(l-6C)alkoxy, 

difluoro(l-6C)alkoxy, trifluoro(l-6C)alkoxy, tetrafluoro(2-6C)alkoxy, penta-fluoro(2-6C) 

alkoxy, cyano(l-6C)alkoxy, hydroxy(l-6C)alkoxy, dihydroxy(2-6C)alkoxy, amino(2-6C) 

alkoxy, aminocarbonyl(l-6C)alkoxy, hydroxycarbonyl(l-6C)alkoxy, hetCyc2(l-6C)alkoxy, 

hetAr3(l-6C)alkoxy, Ar3(l-6C)alkoxy, (1-4C alkoxy)(l-6C)alkoxy, (1-3C alkylsulfonyl)(l-

6C)alkoxy, (3-6C)cycloalkyl, hetAr4, or Ar4; and 
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R5 is H, (l-6C)alkyl, monofluoro(l-6C)alkyl, difluoro(l-6C)alkyl, trifluoro(l-6C)alkyl, 

tetrafluoro(2-6C)alkyl, pentafluoro(2-6C)alkyl, halogen, CN, (l-4C)alkoxy, hydroxy(l-4C) 

alkyl, (1-3C alkoxy)(l-4C)alkyl, (1-4C alkyl)0C(=0)-, (l-6C)alkylthio, or phenyl optionally 

substituted with one or more groups independently selected from halogen, (l-6C)alkyl and (1-

5 6C)alkoxy. 

13. A compound according to claim 12, wherein R4 is selected from H, (l-6C)alkyl, 

trifluoro(l-6C)alkyl, cyano(l-6C)alkyl, (1-3C alkoxy)(l-6C)alkyl, (l-6C)alkoxy, cyano(l-6C) 

alkoxy, hydroxy(l-6C)alkoxy, (1-4C alkoxy)(l-6C)alkoxy, (3-6C)cycloalkyl, hetAr4 and Ar4. 

14. A compound according to claim 13, wherein R4 is selected from (l-6C)alkyl, 

10 trifluoro(l-6C)alkyl, cyano(l-6C)alkyl, (1-3C alkoxy)(l-6C)alkyl and (3-6C)cycloalkyl. 

15. A compound according to claim 13, wherein R4 is selected from (l-6C)alkoxy, 

cyano(l-6C)alkoxy, hydroxy(l-6C)alkoxy, and (1-4C alkoxy)(l-6C)alkoxy. 

16. A compound according to claim 15, wherein R4 is selected from hetAr4 and Ar4. 

17. A compound according to claim 16, wherein R4 is Ar4. 

15 18. A compound according to any of claims 1-17, wherein R5 is selected from H, 

halogen, CN, (l-6C)alkyl, (l-4C)alkoxy, hydroxy(l-4C)alkyl, (l-6C)alkylthio, or phenyl 

optionally substituted with one or more groups independently selected from halogen, (1-

6C)alkyl and (l-6C)alkoxy. 

19. A compound according to claim 18, wherein R5 is selected from H, halogen and 

2 0 (l-6C)alkyl. 

20. A compound according to claim 19, wherein R5 is (l-6C)alkyl. 

21. A compound according to any of claims 1-11, wherein: 

R4 and R5 together with the atoms to which they are attached form a 5-6 membered 

saturated carbocyclic ring optionally substituted with one or more substituents independently 

2 5 selected from (1 -6C)alkyl, or 

R4 and R5 together with the atoms to which they are attached form a 5-6 membered 

saturated heterocyclic ring having a ring heteroatom selected from N, O or S, wherein said ring 

nitrogen atom is optionally substituted with (1-6C alkyl)C(=0)0-, or (l-6)acyl, and said sulfur 

ring atom is optionally oxidized to S(=0) or S02. 

3 0 22. A compound according to any of claims 1-21, wherein R3 is selected from H, Ar2, 

hetAr2 and (l-6C)alkyl. 

23. A compound according to any of claims 1-22, wherein R3 is selected from Ar2 

and (l-6C)alkyl. 

24. A compound according to claim 23, wherein R3 is Ar2. 

35 25. A compound according to any of claims 1-24, wherein R2 is H. 
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26. A compound according to any of claims 1-25, wherein Ra, Rb, Rc and Rd are H. 

27. A compound according to any of claims 1-26, wherein the Y-B moiety and the -

NH-C(=X)-NH- moiety of Formula I are trans in the absolute configuration shown in formula C: 

C 

28. A compound according to any of claims 1-26, wherein Ring B and the -NH-

C(=X)-NH- moiety of Formula I are trans in the absolute configuration shown in formula D: 

R 

NH 

C ^ 

D 

29. A compound according to any of claims 1-27, wherein Y is a bond. 

10 30. A compound of claim 1, selected from a compound of Examples 1-649. 

31. A pharmaceutical composition, which comprises a compound of Formula I as 

defined in any one of claims 1 to 30 or a pharmaceutically acceptable salt thereof, and a 

pharmaceutically acceptable diluent or carrier. 

32. A method for treating a disease or disorder selected from pain, cancer, 

15 inflammation, neurodegenerative disease or Trypanosoma cruzi infection in a mammal, which 

comprises administering to said mammal a therapeutically effective amount of a compound of 

Formula I as defined in any one of claims 1 to 30 , or a pharmaceutically acceptable salt thereof. 

33. The method of claim 32, wherein the disease or disorder is pain. 

34. A compound of Formula I as defined in any one of claims 1 to 30 , or a 

2 0 pharmaceutically acceptable salt thereof, for use in the treatment of pain, cancer, inflammation, 

neurodegenerative disease or Trypanosoma cruzi infection. 

35. Use of a compound of Formula I as defined in any one of claims 1 to 30, or a 

pharmaceutically acceptable salt thereof, in the preparation of a medicament for treating pain, 

cancer, inflammation, neurodegenerative disease or Trypanosoma cruzi infection. 
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36. A process for the preparation of a compound of claim 1, which comprises: 

(a) for a compound of Formula I where X is O, coupling a corresponding compound 

having the formula II 

NH2 

II 
with a corresponding compound having the formula III 

NH2 

in the presence carbonyldiimidazole and a base; or 

(b) for a compound of Formula I where X is S, coupling a corresponding compound 

having the formula II 

NH2 

II 
with a corresponding compound having the formula III 

NH2 

in the presence di(lH-imidazol-2-yl)methanethione and a base; or 

(c) for a compound of Formula I where X is O, coupling a corresponding compound 

having the formula II 

III 

III 

II 
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with a corresponding compound having the formula IV 

o-
,NH 

IV 

where L1 is a leaving group, in the presence of a base; or 

(d) for a compound of Formula I where X is O, coupling a corresponding compound 

having the formula V 

pb 

Rd \ 
NH °"\ 
L2 

where L2 is a leaving group, with a corresponding compound having the formula III 

III 

in the presence of a base; or 

(e) for a compound of Formula I where X is O, activating a corresponding compound 

having the formula VI 

R1 RVRb 

YSB 
Rd \ 

COOH 

VI 

with diphenylphosphoryl azide followed by coupling the activated intermediate with a 

corresponding compound having the formula III 

NH2 

III 

in the presence a base; or 
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(f) for a compound of Formula I where X is O, coupling a corresponding compound 

having the formula II 

R 
, Rt Rb 

4^ RC4-V B 
Rd \ 

NH2 

II 

with a corresponding compound having the formula VII 

VII 

in the presence of a base; or 

(g) for a compound of Formula I where R1 is (trifluoromethoxy)(l-6C)alkyl, (1-3C 

sulfanyl)(l-6C)alkyl, monofluoro(l-6C)alkyl, difluoro(l-6C)alkyl, trifluoro(l-6C)alkyl, 

tetrafluoro(2-6C)alkyl, or pentafluoro(2-6C)alkyl, reacting a corresponding compound having 

the formula VIII 

Rd \ 
.NH 

O; 

NH 

VIII 

with a corresponding compound having the (trifluoromethoxy)(l-6C)alkyl-L3, (1-3C 

sulfanyl)(l-6C)alkyl-L3, monofluoro(l-6C)alkyl-L3, difluoro(l-6C)alkyl-L3, trifluoro(l-

6C)alkyl-L3, tetrafluoro(2-6C)alkyl-L3, or pentafluoro(2-6C)alkyl-L3, where L3 is a leaving atom 

or a leaving group, in the presence of a base; or 

(h) for a compound of Formula I where X is O, R4 is CH3OCH2- and R5 is OHCH2-, 

treating a corresponding compound having the general formula IX 
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with an inorganic acid; and 

optionally removing protecting groups and optionally preparing a pharmaceutically 

acceptable salt thereof. 

5 37. A process for preparing enantiomer 1 of II-A, comprising: 

preparing racemic trans II-A 

NH2 

II-A 

where Ring B and the NH2 group are in the trans configuration; 

Ring B is Ar1 or hetAr1; 

10 Ar1 is phenyl optionally substituted with one or more substituents independently selected 

from halogen, CF3, CF30-, (l-4C)alkoxy, hydroxy(l-4C)alkyl, (l-6C)alkyl and CN; and 

hetAr1 is a 5-6 membered heteroaryl having 1-3 ring heteroatoms independently selected 

from N, S and O, and optionally substituted with 1-2 groups independently selected form (1-

6C)alkyl, halogen, OH, CF3, NH2 and hydroxy(l-2C)alkyl; 

15 said method comprising: 

treating racemic trans II-A with di-p-toluoyl-D-tartaric acid to provide the di-p-toluoyl-

D-tartaric acid salt of racemic trans II-A; 

recrystallizing the di-p-toluoyl-D-tartaric acid salt of trans II-A to provide the di-p-

toluoyl-D-tartaric acid salt of enantiomer 1 of trans II-A; and 

2 0 treating the di-p-toluoyl-D-tartaric acid salt of enantiomer 1 of trans II-A with an 

inorganic base to provide free base of enantiomer 1 of trans II-A having the absolute 

configuration as illustrated: 

R1-vT 
NH2 

II-A 
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