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BISPHENOL DERIVATIVES AND THEIR USE AS ANDROGEN RECEPTOR 

ACTIVITY MODULATORS 

STATEMENT OF GOVERNMENT INTEREST 

5 [001] This invention was made in part with government support under Grant No. 2R01 

CA105304 awarded by the National Cancer Institute. The United States Government has 

certain rights in this invention.  

CROSS-REFERENCE TO RELATED APPLICATION 

10 [002] This application claims the benefit of priority to U.S. Provisional Application No.  

62/323,196, filed onApril 15,2016 and entitled "BISPfENOLDERIVATIVES AND THEIR 

USE AS ANDROGEN RECEPTOR ACTIVITY MODULATORS," the disclosure of which 

is hereby incorporated by reference in its entirety for all purposes.  

15 Technical Field 

[003] This invention generally relates to bisphenol-related compounds and their use for 

treatment of various indications. In particular the invention relates to bisphenol ether 

compounds having halogenated phenyl groups and/or sulfone linking groups and their use for 

treatment of various cancers, for example prostate cancer, including but not limited to, 

20 primary/localized prostate cancer (newly diagnosed), locally advanced prostate cancer, 

recurrent prostate cancer, metastatic prostate cancer, metastatic castration-resistant prostate 

cancer (CRPC), and hormone-sensitive prostate cancer. This invention also relates to 

bisphenol-related compounds and their use for modulating androgen receptor (AR) activity 

including truncated AR.  

25 

Description of the Related Art 

1004] Androgens mediate their effects through the androgen receptor (AR). Androgens play 

a role in a wide range of developmental and physiological responses and are involved in male 

sexual differentiation, maintenance of spermatogenesis, and male gonadotropin regulation (R.  

30 K. Ross, G. A. Coetzee, C. L. Pearce, J. K. Reichardt, P. Bretsky, L. N. Kolonel, B. E.  

Henderson, E. Lander, ). Altshuler & G. Daley, Eur Urol 35, 355 361 (1999); A. A. Thomson, 

Reproduction 121, 187 195 (2001); N. Tanji, K. Aoki & M. Yokovama. Arch Androl 47, 1 7 

(200 1)). Several lines of evidence show that androgens are associated with the development of 

prostate carcinogenesis. Firstly, androgens induce prostatic carcinogenesis in rodent models
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(R. L. Noble, Cancer Res 37, 1929 1933 (1977); R. L. Noble, Oncology 34, 138 141 (1977)) 

and men receiving androgens in the form of anabolic steroids have a higher incidence of 

prostate cancer (J. T. Roberts & D. M. Essenhigh, Lancet 2, 742(1986); J. A. Jackson, J.  

Waxman & A. M. Spiekerman, Arch Intern Med 149, 2365 2366 (1989); P. ). Guinan, W, 

5 Sadoughi, H. Alsheik, R. J. Ablin, 1). Alrenga & 1. M. Bush, Am J Surg 31, 599 600 (1976)).  

Secondly, prostate cancer does not develop if humans or dogs are castrated before puberty (J 

Clin Endocrinol Metab 84, 4324-4331 (1999); G. Wilding, Cancer Surv 14, 113-130 (1992)).  

Castration of adult males causes involution of the prostate and apoptosis of prostatic epithelium 

while eliciting no effect on other male external genitalia (E. M. Bruckheimer & N. Kyprianou 

10 Cell Tissue Res 301, 153-162 (2000); J. T. Isaacs, Prostate 5, 545-557 (1984)). This 

dependency on androgens provides the underlying rationale for treating prostate cancer with 

chemical or surgical castration (androgen ablation).  

[005) Androgens also play a role in female diseases such as polycystic ovary syndrome as 

well as cancers. One example is ovarian cancer where elevated levels of androgens are 

15 associated with an increased risk of developing ovarian cancer (K. J. Helzlsouer, A. J. Alberg, 

G. B. Gordon, C. Longcope, T. L. Bush, S. C. Hoffman & G. W. Comstock, JAMA 274, 

1926-1930 (1995); R. J. Edmondson, J. M. Monaghan & B. R. Davies, Br J Cancer 86, 879-885 

(2002)). The AR has been detected in a majority of ovarian cancers (11. A. Risch. J Nat Cancer 

Inst 90, 1774-1786 (1998); B. R. Rao & B. J. Slotman, Endocr Rev 12, 14-26 (1991); G. M.  

20 Clinton & W. Hua, Crit Rev Oncol Hematol 25, 1-9 (1997)), whereas estrogen receptor-alpha 

(ERa) and the progesterone receptor are detected in less than 50% of ovarian tumors.  

[006] The only effective treatment available for advanced prostate cancer is the withdrawal 

of androgens which are essential for the survival of prostate luminal cells. Androgen ablation 

therapy causes a temporary reduction in tumor burden concomitant with a decrease in serum 

25 prostate-specific antigen (PSA). Unfortunately prostate cancer can eventually grow again in 

the absence of testicular androgens (castration-resistant disease) (Huber el al 1987 Scand J.  

Urol Nephrol. 104, 33-39). Castration-resistant prostate cancer that is still driven by AR is 

biochemically characterized before the onset of symptoms by a rising titre of serum PSA 

(Miller et al 1992.. 1Urol. 147, 956-961). Once the disease becomes castration-resistant most 

30 patients succumb to their disease within two years.  

[007] The AR has distinct functional domains that include the carboxy-terminal 

ligand-binding domain (LBD), a DNA-binding domain (DBD) comprising two zinc finger 

motifs. and an N-terminus domain (NTD) that contains two transcriptional activation units 

(taul and tau5) within activation function-I (AF-1). Binding of androgen (ligand) to the LBD 

2
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ofthe AR results in its activation such that the receptor can effectively bind to its specific DNA 

consensus site, termed the androgen response element (ARE), on the promoter and enhancer 

regions of androgen regulated genes, such as PSA, to initiate transcription. The AR can be 

activated in the absence of androgen by stimulation of the cAMP-dependent protein kinase 

5 (PKA.) pathway, with interleukin-6 (IL-6) and by various growth factors (Culig ei al 1994 

Cancer Res. 54, 5474-5478; Nazareth et al 1996.. Bio?. Chem. 271, 19900-19907; Sadar 1999 

J. Biol. Chem. 274, 7777-7783; Ueda etal ?2002 A J. Biol. Chem. 277, 7076-7085; and Ueda 

et al 2002 B J. Biol. Chem. 277, 38087-38094).  

[008] Clinically available inhibitors of the AR include nonsteroidal antiandrogens such as 

10 bicalutainide (CasodexTM), nilutamide, flutamide, and enzalutamide. There is also a class of 

steroidal antiandrogens, such as cyproterone acetate and spironolactone. Both steroidal and 

non-steroidal antiandrogens target the LBD of the AR and predominantly fail presumably due 

to poor affinity, mutations that lead to activation of the AR by these same antiandrogens 

(Taplin, M.E., Bubley, G.J., Kom Y.J., Small E.J., Uptonm M., Rajeshkumarm B., Balkm S.P., 

15 Cancer Rev., 59, 2511-2515 (1999)), and constitutively active AR splice variants.  

Antiandrogens have no effect on the constitutively active AR splice variants that lack the 

ligand-binding domain (LBD) and are associated with castration-recurrent prostate cancer 

(Dehm SM. Schmidt LJ. Heemers HV, Vessella RL, Tindall DJ., Cancer Res 68, 5469-77, 

2008; Guo Z, Yang X, Sun F, Jiang R, Linn DE, Chen H, Chen H, Kong X, Melamed J,Tepper 

20 CG, Kung HJ, Brodie AM, Edwards J, Qiu Y., Cancer Res. 69. 2305-13, 2009; Hu et al 2009 

Cancer Res. 69, 16-22; Sun et al 2010 J Clin Invest. 2010 120. 2715-30) and resistant to 

abiraterone and enzalutamide (Antonarakis et al., N Engl J Med. 2014, 371, 1028-38; Scher et 

al JAMA Oncol. 2016 doi: 10.1001).  

[009] AR antagonists other than the bisphenol ether derivatives previously reported (see, WO 

25 2010/000066, WO 2011/082487; WO 2011/082488; WO 2012/145330; WO 2015/031984; 

WO 2016/058080; WO 2016/058082, WO 2016/112455, and WO 2016/141458 which are 

hereby incorporated by reference in their entireties, to the British Columbia Cancer Agency 

Branch and The University of British Columbia) that bind to full-length AR and/or truncated 

AR splice variants that are currently being developed include: AR degraders such as 

30 niclosamide (Liu C et al 2014), galeterone (Nar et al 2015; Yu Z at al 2014), and ARV

330/Androgen receptor PROTAC (Neklesa et al 2016 J Clin Oncol 34 supp 2S; abstr 267); 

ARDBD inhibitorVPC-4449 (Dala Ketal 2014 J BiolChem. 289(38):26417-29; Li H ct al 

2014 J Med Chem. 57(15):6458-67); antiandrogens apalutamide (Clegg NJ et al 2012), ODM

201 (Moilanen AM. et al 2015), ODM-204 (Kallio et al J Clin Oncol 2016 vol. 34 no. 2_suppl 

3
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230). TAS3681 (Minamiguchi et al 2015 J Clin Oncol 33. suppl 7; abstr 266);and AR NTD 

inhibitors 3E10-AR44lbsAb (Goicochea NL et a] 2015), and sintokamide (Sadar et al 2008; 

Banuelos et al 2016).  

[010] The AR-NTD is also a target for drug development (e.g. WO 2000/001813), since the 

5 NTD contains Activation-Function- (AF-1) which is the essential region required for AR 

transcriptional activity (Jenster et al 1991. Mol Endocrinol. 5, 1396-404). The AR-NTD 

importantly plays a role in activation of the AR in the absence of androgens (Sadar, M.D. 1999 

J. iol. Chei. 274, 7777-7783; Sadar MD et al 1999 Endocr Relat Cancer. 6, 487-502; Ueda 

et al 2002 J Biol. Chem. 277, 7076-7085; Ueda 2002 J. Biol. (hem. 277, 38087-38094; 

10 Blaszczvketa?2004 Cin('ancerRes. 10, 1860-9; Dehn etal2006.1 Riol Chem.28,27882-93; 

Gregory et al 2004 J Biol Chem. 279, 7119-30). The AR-NTD is important in hormonal 

progression of prostate cancer as shown by application of decoy molecules (Quayle et a 2007., 

ProcNctl AcadSci USA. 104, 1331-1336).  

[011] While the crystal structure has been resolved for the AR C-terminus LBD. this has not 

15 been the case for the NTD due to its high flexibility and intrinsic disorder in solution (Reid et 

at 2002 J. Biol. Chem. 277, 20079-20086) thereby hampering virtual docking drug discovery 

approaches.  

[012] While significant advances have been made in this field, there remains a need for 

improved treatment for prostate cancer. especially metastatic castration-resistant prostate 

20 cancer.  

BRIEF SUMMARY 

[013] The present disclosure is based in part on the surprising discovery that the compounds 

described herein, can be used to modulate AR activity either in vivo or in vitro for both research 

25 and therapeutic uses. In some embodiments, certain compounds disclosed herein are useful for 

imaging the prostate. The imaging can be for any number of diagnostic purposes. For example, 

in certain embodiments the compounds are useful for imaging benign prostate cancer diseases.  

In other embodiments, the compounds find utility for imaging of certain cancers, including 

prostate cancer since certain embodiments of the compounds localize in prostate tumor sites.  

30 Other imaging agents are androgen mimics; however, in one embodiment, the compounds are 

useful for imaging AR splice variants or any AR species (i.e., those mutated in other domains 

or regions). The AR can be mammalian. For example, the AR can be human. The prostate 

cancer can be castration-resistant prostate cancer. The prostate cancer can be 

androgen-dependent prostate cancer.  

4
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[014] In one embodiment, the present disclosure relates to compounds of Formula (1): 

R11la R11 

R2 R11b Rld 0 

R3  CI 

(1) 

10151 or a pharmaceutically acceptable salt, tautomer or stereoisomer thereof, wherein: 

5 [016] X is -S(O),- or -C(RRR9)

[017] R1 is i, hydroxyl or OC(=0)R; 

[018] R2 is hydroxyl or OC(=O)R": 

[019] R3 is halo, -OH, -OR; OC(=O)R, -NH2, -NS(O)nRs, -N(Ci-C6 alkyl)S(O)nR, 

-S(O).Rs, -N, aryl, carbocyclyl, hetcroaryl or heterocyclyl which are optionally substituted 

10 with one or more R6; 

[020] R 4 is CI-C6 alkyl, C2-C6 alkenyl, C2-C6 alkynyl .aryl, carbocyclyl, heteroaryl or 

heterocyclyl which are optionally substituted with one or more R6; 

[0211 R` is each independently Ci-Calkyl oraryl which are optionally substituted with one 

or more R ; 

15 [022] R" is each independently selected from the group consisting of H, F, Cl, Br, 1, 121, 

hydroxyl, oxo, Cl- alkyl, C2-C6 alkenyl, C2-C6 alkynyl, C-C6 alkoxy, C6-C12 aryl, wherein 

each R' is optionally substituted with one or more of halogen, 1231, "F, hydroxyl, -OS(O)2

aryl, C-C6 alkyl, C2 -C6 alkenyl, or C2-C6 alkynyl; 

[023] R 8 and R9 are each independently - or C-C6 alkyl; 

20 [024] R', R' ", R" and R"d are each independently H, methyl, F, Cl, Br, I, or 31; 

[025] R 13 is Ci-C alkyl; and 

[026] n is 0, l, or 2; 

[027] wherein at least one of R"", R"b, R land R'Id is methyl F, Cl, Br, I, or 123.  

[028] In some embodiments, at least two of Ra, Ru, Rl"c and RI'd in Formula I are 

25 independently methyl, F, Cl, Br. 1, or 1231. In other embodiments, any two of RuaRub, R) 1 

and R"d are independently methyl, F, Cl, Br, I, or 21 and the remaining two of R"", R'1 , 

Rie and R"1 are each H. In one embodiment, R Iiand Ru bSare each H, and RI eand R dare 

each independently methyl, F, Cl. Br, I, or 1231. In another embodiment, R' " and R'lb are 

5
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each 1-, and R' " and R"' are each independently methyl, Cl, or Br. In a certain embodiment, 

R:a and R'lb are each H, and R" and R Idare each CL.  

[029] In one embodiment, Rua and RIC in Formula I are each H, and R' band Rld in 

Formula I are each independently methyl, F, Cli, Br, 1, or 131 in some embodiments, R"and 

5 R "' are each H, and R ' and R I dare each independently methyl, Cl, or Br. In another 

embodiment, RI a and R"c are each H, and Rub and R' Id are each Cl.  

[030] In some embodiments, X in Formula I is -S(O)2-. In another embodiment, X in 

Formula I is -C(R8 R9)- and Rs and Rare each independently Ci-C3 alkyl. In one 

embodiment, X is -C(RR.P)- and Ra and R' are each methyl.  

10 [031] In some embodiments, R1 in Formula I is hydroxyl or OC(=0)R3 .In another 

embodiment Rl is H.  

[0321 In some embodiments, R 3 in Formula I is -Ol. In another embodiment, R' is 

OC(=O)R', wherein R1 is methyl. In one embodiment, R3 is -OR4 and R4 is CJ-C6 alkyl. In 

other embodiments, R. is -OR4 and R 4 is methyl.  

15 [033] In one embodiment, R3 in Formula I is all optionally substituted 5 or 6 membered 

heteroaryl or an optionally substituted 3 to 7 membered heterocylyl, wherein said heteroaryl or 

said heterocyclyl respectively comprise at least one N atom. In another embodiment, R3 is 

selected from a group consisting of pyrrole, furan, thiophene, pyrazole, pyridine, pyridazine, 

pyrimidine, imidazole, thiazole, isoxazole, oxadiazole, thiadiazole, oxazole, triazole, 

20 isothiazole, oxazine, triazine, azepine., pyrrolidine, pyrroline, imidazoline, imidazolidine, 

pyrazoline, pyrazolidine, piperidine, dioxane, morpholine, dithiane, thiomorpholine, 

piperazine, and tetrazine, 

[0341 In one embodiment, each R 3 in Formula I when present is C-C3 alkyl. In a further 

embodiment, each R' when present is methyl.  

25 [0351 In one embodiment, R1 and R2 in Formula I are each independently -OH 

or -OC(=O)R, wherein R" is methyl In some embodiments, at least one of R', R2 and R' 

is -OC(=0)R', wherein R' 3 is methyl. In another embodiment, any two of R1, R and R are 

each -OC(=O)R3, wherein R" is methyl. In one embodiment, R, R2 and R3 are 

each -OC(=O)R .wherein R1 is methyl.  

30 [036] In one embodiment of the present disclosure relates to compounds disclosed in Tables 

I, 2. 3. and 4 or a pharmaceutically acceptable salt thereof.  

[037] In one embodiment, the present disclosure relates to ompounds of Formula (I): 

6
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R11a O, ,O R11° 

O O 
Rulb R0l 

R 2 R1 R1 R1 

R3  CI 

[038] or a pharmaceutically acceptable salt, tautomer or stereoisomer thereof, wherein: 

[039] R' is H, hydroxyl or -OC(=0)R 1; 

5 [040] R2 is hydroxyl or -OC(=O)R ; 

[041] R3  is halo, -OH, -OR4 , -OC(=O)RI, -NH2. -NIIS(O)nR5 , -N(Ci-C6 

alkyl)S(O)nR, -S(O)nR- 5 -N3, aryl, carbocyclyl, heteroaryl or heterocyclyl which are optionally 

substituted with one or more R6; 

[042] R4 is Ci-C6 alkyl. C2-C6 alkenyl, C2-C6 alkynyl, aryl, carbocyclyl, heteroaryl or 

10 heterocyclyl which are optionally substituted with one or more R6; 

[043] R 5 is each independentlyCJ-C6alkyl or aryl which are optionally substituted with one 

or more Re: 

[044] R6 is each independently selected from the group consisting of H, F, Cl, Br, 1, `1, 

hydroxyl, oxo, CI-C6 alkyl, C2-C6 alkenyl, C2-C6 alkynyl, C-C6 alkoxy, C6-C12 aryl, wherein 

15 each R 6 is optionally substituted with one or more ofhalogen, 231, "F, hydroxyl, -OS(O)2-aryl, 

CI-C6 alkyl, C2-C6 alkenyl, or C2-C6 alkynyl; 

[045] R and RI are each independently H orCI-C6 alkyl; 

[046] n is 0, 1, or 2; and 

[047] RI'aR, RIb, R I and R Idare each independently 11, methyl, F, Cl, Br, 1, or 231.  

20 [048] In one embodiment, R 3 in Formula 1 is -OH. In another embodiment, R 3 

is-OC(=O)RI, wherein R1 3 is methyl. In other embodiments, R3 is -OR 4 . wherein R4 is CI-C6 

alkyl. In sonic embodiments, Ris OR 4 . wherein R4 is methyl.  

[049] In some embodiments, R' in Formula II is hydroxyl or OC(=O)R . In another 

embodiment R' in Formula 11 is H.  

25 [050] In one embodiment, R' in Formula 11 is an optionally substituted 5 or 6 membered 

heteroaryl or an optionally substituted 3 to 7 membered heterocyyl, wherein said heteroaryl or 

said heterocyclyl respectively comprise at least one N atom. In some embodiments, R3 is 

selected from a group consisting of pyrrole, furan, thiophene. pyrazole, pyridine, pyridazine, 

7
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pyrimidine, imidazole, thiazole, isoxazole, oxadiazole, thiadiazole, oxazole, triazole, 

isothiazole, oxazine, triazine, azepine, pyrrolidine, pyrroline, imidazoline, imidazolidine, 

pyrazoline, pyrazolidine, piperidine, dioxane, morpholine, dithiane, thiomorpholine, 

piperazine, and tetrazine.  

5 [051] In one embodiment, R', Rub, R"' and R' Id in Formula II are each H.  

[052] In one embodiment, each R 3 in Formula II when present is CI-C3 alkyl. In a further 

embodiment, each R w hen present is methyl.  

[053] In one embodiment, RI and R 2 in Formula II are each independently -0

or -OC(=O)R 3.wherein R 3 is methyl. In some embodiments, at least one of R., R2 and R' 

10 is -OC(=O)R3 , wherein R5 is methyl. In another embodiment, any two of R', R2 and R3 are 

each -OC(=O)R 1 3, wherein R.13 is methyl. In one embodiment, R', R2 and R3 are 

each -OC(=O)R 3, wherein R 3 is methyl.  

[054] In one embodiment of the present disclosure relates to compounds disclosed in Table 5 

or a pharmaceutically acceptable salt thereof.  

15 [055] In one embodiment, the present disclosure relates to a pharmaceutical composition 

comprising a compound of Formula I or Formula 11 or a pharmaceutically acceptable salt, 

tautomer or stereoisomer thereof. In one embodiment, the pharmaceutical composition further 

comprises a pharmaceutically acceptable carrier. In some embodiments, the pharmaceutical 

composition further comprises a pharmaceutically acceptable carrier and an additional 

20 therapeutic agent, 

[056] In some embodiments, a pharmaceutical composition comprising a compound of 

Formula I or Formula II or a pharmaceutically acceptable salt, tautomer or stereoisomer 

thereof and an additional therapeutic agent is provided. In one embodiment, the additional 

therapeutic agent isfor treating prostate cancer, breast cancer, ovarian cancer, bladder cancer, 

25 pancreatic cancer, hepatocellular cancer, endometrial cancer, salivary gland carcinoma, hair 

loss, acne, hirsutism, ovarian cysts, polycystic ovary disease, precocious puberty, spinal and 

bulbar muscular atrophy, or age-related macular degeneration. In another embodiment, the 

additional therapeutic agentis enzalutamide, galeterone, abiraterone, bicalutamide, nilutamide, 

flutamide, cyproterone acetate, docetaxel, bevacizumab (Avastin). OSU-H]DAC42, VITAXIN, 

30 sunitumib, ZD-4054. cabazitaxel (XRP-6258), MDX-010 (Ipilimumab), OGX 427, OGX 011.  

finasteride, dutasteride, turosteride, bexlosteride, izonsteride, FCE 28260, SKF105,1 11, ODM

201, radium 233, ODM-204, niclosamide apalutamide, ARV-330, VPC-14449, TAS3681, 

3E10-AR441bsAb, sintokamide, or related compounds thereof.  

8
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[057] In one embodiment, the present disclosure provides a method for modulating androgen 

receptor activity, comprising administering a compound of Formula I or Formula II or a 

pharmaceutically acceptable salt, tautomer or stereoisomer thereof, or a pharniacutical 

composition comprising a compound of Formula I or Formula II or a pharmaceutically 

5 acceptable salt, tautomer or stereoisomer thereof, to a patient in need thereof. In some 

embodiments, the method of modulating androgen receptor activity is inhibiting androgen 

receptor.  

[058] In one embodiment, the present disclosure provides a method for treating a condition 

or disease that is responsive to modulation of androgen receptor activity, comprising: 

10 administering a compound of Formula I or Fornula II or a pharmaceutically acceptable salt, 

tautoner or stereoisomer thereof, or a pharmaceutical composition comprising a compound of 

Formula I or Formula II or a pharmaceutically acceptable salt, tautomer or stereoisomer 

thereof, to a patient in need thereof In one embodiment. the condition or disease is selected 

from the group consisting of: prostate cancer, breast cancer, ovarian cancer, bladder cancer, 

15 pancreatic cancer, hepatocellular cancer, endometrial cancer, salivary gland carcinoma, hair 

loss, acne, hirsutism, ovarian cysts, polycystic ovary disease, precocious puberty, spinal and 

bulbar muscular atrophy, and age related macular degeneration. In one embodiment, the 

condition is prostate cancer. In another embodiment, the condition or disease is castration

resistant prostate cancer. In some embodiments, the condition or disease is androgen-dependent 

20 prostate cancer.  

[0591 Some embodiments of the compounds described herein can be used for diagnostic 

purposes to investigate diseases of the prostate, including cancer. In particular embodiments, 

the compounds are useful for imaging diagnostics in cancer. In some embodiments, such 

imaging allows for the detection and/or location of cancer sites (e.g., tumor sites). Furthermore, 

25 these compounds can be used individually or as part of a kit for such purposes.  

BRIEF DESCRIPTION OF THE FIGURES 

[0601 Figure I shows a 1 3 C NMR spectrum of Compound 3a.  

30 [061] Figure 2 shows a dose-response for selected compounds of the present disclosure in 

LNCaP cells transfected with the PSA (6.1 kb)-luciferase reporter and treated with androgen.  

[062] Figure 3 shows tumor volume of LNCaP xenografts in SCID-NOD mice treated with 

Compound la or CMC-treated mice (control) in the course of 26 day treatment.  

9
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[063] Figure 4 showstumor volume of LNCaP xenografts at the start and thefinish (day 26) 

for Compound la treated mice and CMC-treated mice.  

[064] Figure 5 shows body weight at the start and the finish (day 26) for Compound la treated 

mice and CMC-treated mice.  

5 [0651 Figure 6 shows tissues levels of PSA mRNA in five representative xenografts from 

each treatment group measured by QPCR.  

DETAILED DESCRIPTION 

[066] Definitions 

10 [067] In the following description, certain specific details are set forth in order to provide a 

thorough understanding of various embodiments. However, one skilled in the art will 

understand that the invention can be practiced without these details. In other instances, well

known structures have not been shown or described in detail to avoid unnecessarily obscuring 

descriptions of the embodiments. Unless the context requires otherwise, throughout the 

15 specification and claims which follow, the word "comprise" and variations thereof, such as, 

"comprises" and "comprising" are to be construed in an open, inclusive sense, that is, as 

"including, but not limited to." Further, headings provided herein are for convenience only and 

do not interpret the scope or meaning of the claimed invention.  

[068] Reference throughout this specification to "one embodiment" or "an embodiment" 

20 means that a particular feature, structure or characteristic described in connection with the 

embodiment is included in at least one embodiment. Thus, the appearances of the phrases "in 

one embodiment" or"in an embodiment" in various places throughout this specification are 

not necessarily all referring to the same embodiment. Furthermore, the particular features, 

structures, or characteristics can be combined in any suitable manner in one or more 

25 embodiments. Also, as used in this specification and the appended claims, the singular forms 

".a," "an," and "the" include plural referents unless the content clearly dictates otherwise. It 

should also be noted that the term "or" is generally employed in its sense including "and/or" 

unless the content clearly dictates otherwise.  

[069] The terms below, as used herein, have the following meanings, unless indicated 

30 otherwise: 

[070] "Amino" refers to the -NH2radical.  

[071] "Cyano" refers to the -CN radical.  

[0721 "Halo" or"halogen"refersto bromo, chloro, fluoro oriodo radical.  

[073] "Hydroxy" or "hydroxyl" refers to the -OH radical.  

10
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[074] "Imino" refers to the =NH substituent.  

[075] "Nitro" refers to the -NO2 radical.  

[076] "Oxo" refers to the -) substituent.  

[077] "Thioxo" refers to the =S substituent.  

5 [078] "Acetyl" or "Ac" refers to -C(=O)CH3 substituent.  

[079] "Alkyl" or "alkyl group" refers to a fully saturated, straight or branched hydrocarbon 

chain radical having from one to twelve carbon atoms, and which is attached to the rest of the 

molecule by a single bond. Alkyls comprising any number of carbon atoms from I to 12 are 

included. An alkyl comprising up to 12 carbon atoms is a C-C 2alkyl, an alkyl comprising up 

10 to 10 carbon atoms is a C1-Co alkyl, an alkyl comprising up to 6 carbon atoms is a Ci-C6 alkyl 

and an alkyl comprising up to 5 carbon atoms is a C1-Cs alkyl. A Ci-Cs alkyl includes Cs alkyls, 

C4 alkyls, C3 alkyls, C2 alkyls and Ci alkyl (i.e., methyl). A Ci-C6 alkyl includes all moieties 

described above for C-Cs alkyls but also includes C6 alkyls. A C-Cw alkyl includes all 

moieties described above for C-Cs alkyls and C-6 alkyls, but also includes C7, C8, C9 and 

15 Cm alkyls. Similarly, a Ci-C1 alkyl includes all the foregoing moieties, but also includes C 

and C1 alkyls. Non-limiting examples of Ci-C: alkyl include methyl, ethyl, n-propyl, i-propyl, 

sec-propyl, n-butyl, i-butyl, sec-butyl, t-butyl, n-pentyl, t-amyl n-hexyl, n-heptyl, n-octyl, n

nonyl, n-decyl, n-undecyl, and n-dodecyl. Unless stated otherwise specifically in the 

specification, an alkyl group can be optionally substituted.  

20 [080] "Alkylene" or "alkylene chain" refers to afully saturated, straight or branched divalent 

hydrocarbon chain radical, and having from one to twelve carbon atoms. Non-limiting 

examples ofC;-C 1 alkylene include methylene, ethylene, propylene, n-butylene, ethenylene, 

propenylene, n-butenylene,. propynylene, n-butynylene, and the like. The alkylene chain is 

attached to the rest of the molecule through a single bond and to the radical group through a 

25 single bond. The points of attachment of the alkylene chain to the rest of the molecule and to 

the radical group can be through one carbon or any two carbons within the chain. Unless stated 

otherwise specifically in the specification, an alkylene chain can be optionally substituted.  

[081] "Alkenyl" or "alkenyl group" refers to a straight or branched hydrocarbon chain radical 

having from two to twelve carbon atoms, and having one or more carbon-carbon double bonds.  

30 Each alkenyl group is attached to the rest of the molecule by a single bond. Alkenyl group 

comprising any number of carbon atoms from 2 to 12 are included. An alkenyl group 

comprising up to 12 carbon atoms is a C2-C alkenyl, an alkenyl comprising up to 10 carbon 

atoms is a C2-C0 alkenyl, an alkenyl group comprising up to 6 carbon atoms is a C2-C alkenyl 

and an alkenyl comprising up to 5 carbon atoms is a C2-Cs alkenyl. A C2-Cs alkenyl includes 
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C5 alkenyls, C4 alkenyls, C3 alkenyls, and C2 alkenyls. A C2-Ce alkenyl includes all moieties 

described above for C2-C5 alkenyls but also includes C alkenyls. A C2-Co alkenyl includes all 

moieties described above for C2-Cs alkenyls and C2-C( alkenyls, but also includes C7, C. C9 

and Cio alkenyls. Similarly, a C2-C1 alkenyl includes all the foregoing moieties, but also 

5 includes Ci iand C alkenyls. Non-limiting examples of C2-C12 alkenyl include ethenyl (vinyl), 

I-propenyl, 2-propenyl (allyl), iso-propenyl, 2-methyl-I-propenyl, I-butenyl, 2-butenyl, 3

butenyl, I-pentenyl, 2-pentenyl, 3-pentenyl, 4-pentenyl, 1-hexenvl, 2-hexenyl, 3-hexenyl, 4

hexenyl, 5-hexenyl, I-heptenyl, 2-heptenyl. 3-heptenyl, 4-heptenyl, 5-heptenyl, 6-heptenyl, I

octenyl, 2-octenyl, 3-octenyl, 4-octenyl, 5-octenyl, 6-octenyl, 7-octenyl, I-nonenyl, 2-nonenyl, 

10 3-noneny, 4-noneny, 5-nonenyl, 6-nonenyl, 7-nonenyl, 8-nonenyl, 1-decenyl, 2-decenyl, 3

decenyl, 4-decenyl, 5-decenyl, 6-decenyl, 7-decenyl, 8-decenyl, 9-decenyl, 1-undecenyl, 2

undecenyl, 3-undecenyl, 4-undecenyl, 5-undecenyl, 6-undecenyl, 7-undecenyl, 8-undecenyl, 

9-undecenyl, 10-undecenyl, 1-dodecenyl, 2-dodecenyl, 3-dodecenyl, 4-dodecenyl, 5

dodecenyl, 6-dodecenyl, 7-dodecenyl, 8-dodecenyl, 9-dodecenyl, 10-dodecenyl, and 11

15 dodecenyl. Examples of CI-C3 alkyl includes methyl, ethyl, n-propyl, and i-propyl. Examples 

ofCI-C4 alkyl includes methyl, ethyl, n-propyl, i-propyl, n-butyl, i-butyl, and sec-butyl. Unless 

stated otherwise specifically in the specification, an alkyl group can be optionally substituted.  

[082] "Alkenylene" or "alkenylene chain" refers to a straight or branched divalent 

hydrocarbon chain radical, having from two to twelve carbon atoms, and having one or more 

20 carbon-carbon double bonds. Non-limiting examples of C2-C2 alkenylene include ethene, 

propene, butene, and the like. The alkenylene chain is attached to the rest of the molecule 

through a single bond and to the radical group through a single bond. The points of attachment 

of the alkenylene chain to the rest of the molecule and to the radical group can be through one 

carbon or any two carbons within the chain. Unless stated otherwise specifically in the 

25 specification, an alkenylene chain can be optionally substituted.  

[083] "Alkynyl"or"alkynyl group"refers to a straight or branched hydrocarbon chain radical 

having from two to twelve carbon atoms, and having one or more carbon-carbon triple bonds.  

Each alkynyl group is attached to the rest of the molecule by a single bond. Alkynyl group 

comprising any number of carbon atoms from 2 to 12 are included. An alkynyl group 

30 comprising up to 12 carbon atoms is a C2-C alkynyl, an alkynyl comprising up to 10 carbon 

atoms is a C2-Cio alkynyl, an alkynyl groupcomprising up to 6 carbon atoms is a C2-CGalkynyl 

and an alkynyl comprising up to 5 carbon atoms is a C2-C alkynyl. A C2-Cs alkynyl includes 

Cs alkynyls, C4 alkynyls, C3 alkynyls, and C2 alkynyls. A C2-C6 alkynyl includes all moieties 

described above for C2-Cs alkynyls but also includes C6 alkynyls. A C2-Clo alkynyl includes 

12
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all moieties described above for C2-Cs alkynyls and C2-C alkynyls, but also includes C7, C8, 

C9 and Cio alkynyls. Similarly, a C2-C12 alkynyl includes all the foregoing moieties, but also 

includes Cii and C12 alkynyls. Non-limiting examples of C2-C12 alkenyl include ethynyl, 

propynyl, butynyl, pentynyl and the like. Unless stated otherwise specifically in the 

5 specification, an alkyl group can be optionally substituted.  

[084] "Alkynylene" or "alkynylene chain" refers to a straight or branched divalent 

hydrocarbon chain radical, having from two to twelve carbon atoms, and having one or more 

carbon-carbon triple bonds. Non-limiting examples of C2-C 12alkynylene include ethynylene, 

propargylene and the like. The alkynylene chain is attached to the rest of the molecule through 

10 a single bond and to the radical group through a single bond. The points of attachment of the 

alkynylene chain to the rest of the molecule and to the radical group can be through one carbon 

or any two carbons within the chain. Unless stated otherwise specifically in the specification, 

an alkynylene chain can be optionally substituted.  

10851 "Alkoxy"refers to a radical of the formula -ORa where Ra is an alkyl, alkenyl or alknyl 
15 radical as defined above containing one to twelve carbon atoms. Unless stated otherwise 

specifically in the specification, an alkoxy group can be optionally substituted.  

[086] "Alkylamino" refers to a radical of the formula -NlRa or -NRaRa where each Ra is, 

independently, an alkyl, alkenyl or alkynyl radical as defined above containing one to twelve 

carbon atoms. Unless stated otherwise specifically in the specification, an alkylamino group 

20 can be optionally substituted.  

[087] "Alkylcarbonyl" refers to the -C(-O)Ra moiety, wherein Ra is an alkyl, alkenyl or 

alkynyl radical as defined above. A non-limiting example of an alkyl carbonyl is the methyl 

carbonyl ("acetal") moiety. Alkylcarbonyl groups can also be referred to as "Cw-Cz acyl" 

where w and z depicts the range of the number of carbon in Ra, as defined above. For example, 

25 "Cl-Cio acyl"refers to alkylcarbonyl group as defined above, where Rais C-Cei alkyl, CCio 

alkenyl, or CCo alkynyl radical as defined above. Unless stated otherwise specifically in the 

specification, an alkyl carbonyl group can be optionally substituted.  

[088] "Aryl"refers to ahydrocarbon ring system radical comprising hydrogen, 6 to 18 carbon 

atoms and at least one aromatic ring. For purposes of this invention, the aryl radical can be a 

30 monocyclic, bicyclic, tricyclic or tetracyclic ring system, which can include fused or bridged 

ring systems. Aryl radicals include, but are not limited to, aryl radicals derived from 

aceantlhrylene, acenaphthylene, acephenanthrylene, anthracene, azulene, benzene. chrysene, 

fluoranthene. fluorene, as-indacene, s-indacene, indane, indene, naphthalene, phenalene, 

13



WO 2017/177307 PCT/CA2017/000083 

phenanthrene, pleiadene. pyrene, and triphenylene. Unless stated otherwise specifically in the 

specification. the term "aryl" is meant to include arv radicals that are optionally substituted.  

[089] "Aralkyl" refers to a radical of the formula -R-Rc where Rb is an alkylene, alkenylene 

or alkynylene group as defined above and Re is one or more aryl radicals as defined above, for 

5 example, benzyl, diphenylmethyl and the like. Unless stated otherwise specifically in the 

specification, an aralkyl group can be optionally substituted.  

[090] "Carbocyclyl," "carbocyclic ring" or "carbocycle" refers to a rings structure, wherein 

the atoms which form the ring are each carbon. Carbocyclic rings can comprise from 3 to 20 

carbon atoms in the ring. Carbocyclic rings include aryls and cycloalkyl. cycloalkenyl and 

10 cycloalkynyl as defined herein. Unless stated otherwise specifically in the specification, a 

carbocyclyl group can be optionally substituted.  

[091] "Cycloalkyl" refers to a stable non-aromatic monocyclic or polycyclic fully saturated 

hydrocarbon radical consisting solely of carbon and hydrogen atoms, which can include fused 

or bridged ring systems, having from three to twenty carbon atoms, preferably having from 

15 three to ten carbon atoms, and which is attached to the rest of the molecule by a single bond.  

Monocyclic cycloalkyl radicals include, for example, cyclopropyl, cyclobutyl, cyclopentyl, 

cyclohexyl, cycloheptyl, and cyclooctyl. Polycyclic cycloalkyl radicals include, for example, 

adamantyl, norbornyl, decalinyl, 7,7-dirmethyl-bicyclo2.2.l]heptanyl, and the like. Unless 

otherwise stated specifically in the specification, a cycloalkyl group can be optionally 

20 substituted.  

[092] "Cycloalkenyl"refers to a stable non-aromatic monocyclic or polycyclic hydrocarbon 

radical consisting solely of carbon and hydrogen atoms, having one or more carbon-carbon 

double bonds, which can include fused or bridged ring systems, having from three to twenty 

carbon atoms. preferably having from three to ten carbon atoms, and which is attached to the 

25 rest of the molecule by a single bond. Monocyclic cycloalkenyl radicals include, for example, 

cyclopentenyl, cyclohexenyl, cycloheptenyl, cycloctenyl, and the like. Polycyclic cycloalkenyl 

radicals include, for example, bicyclo[2.2.IJhept-2-enyl and the like. Unless otherwise stated 

specifically in the specification, a cycloalkenyl group can be optionally substituted.  

[093] "Cycloalkynyl" refers to a stable non-aromatic monocyclic or polycyclic hydrocarbon 

30 radical consisting solely of carbon and hydrogen atoms, having one or more carbon-carbon 

triple bonds, which can include fused or bridged ring systems, having from three to twenty 

carbon atoms, preferably having from three to ten carbon atoms, and which is attached to the 

rest of the molecule by a single bond. Monocyclic cycloalkynyl radicals include, for example., 

14
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cycloheptynyl, cyclooctynyl, and the like. Unless otherwise stated specifically in the 

specification, a cycloalkynyl group can be optionally substituted.  

[094] "Cycloalkylakyl" refers to a radical of the formula -Rb-Rd where Rb is an alkylene, 

alkenylene, or alkynyene group as defined above and Rd is a cycloalkyl, cycloalkenyl 

5 cycloalkynyl radical as defined above. Unless stated otherwise specifically in the specification, 

a cycloalkylalkyl group can be optionally substituted.  

[095] "Haloalkyl" refers to an alkyl radical, as defined above, that is substituted by one or 

more halo radicals, as defined above, e.g., trifluoromethyl, difluoromethyl, trichloromethyl, 

2,2.2-trifluoroethyl, 1,2-difluoroethyl, 3-bromo-2-fluoropropyl, I,2-dibromoethyl, and the 

10 like. Unless stated otherwise specifically in the specification, a haloalkyl group can be 

optionally substituted.  

[096] "Haloalkenyl" refers to an alkenyl radical, as defined above, that is substituted by one 

or more halo radicals, as defined above, e.g., I-fluoropropenyl, 1,1-difluorobutenyl, and the 

like. Unless stated otherwise specifically in the specification, a haloalkenyl group can be 

15 optionally substituted.  

[0971 "Haloalkynyl" refers to an alkynyl radical, as defined above, that is substituted by one 

or more halo radicals, as defined above, e.g., 1-fluoropropynyl, 1-fluorobutynyl, and the like.  

Unless stated otherwise specifically in the specification, a haloalkenyl group can be optionally 

substituted.  

20 [098] Ileterocyclyl," "heterocyclic ring" or "heterocycle" refers to a stable 3- to 

20-membered non-aromatic ring radical which consists of two to twelve carbon atoms and from 

one to six heteroatoms selected from the group consisting of nitrogen, oxygen and sulfur.  

leterocyclycl or heterocyclic rings include heteroaryls as defined below. Unless stated 

otherwise specifically in the specification, the heterocyclyl radical can be a monocyclic, 

25 bicyclic, tricyclic or tetracyclic ring system, which can include fused or bridged ring systems; 

and the nitrogen, carbon orsulfur atoms in the heterocyclyl radical can be optionally oxidized; 

the nitrogen atom can be optionally quaternized; and the heterocyclyl radical can be partially 

or fully saturated. Examples of such heterocyclyl radicals include, but are not limited to, 

dioxolanvl, thienyl[1,3]dithianyl, decahydroisoquinolyl, imidazolinyl, imidazolidinyl, 

30 isothiazolidinyl, isoxazolidinyl. morpholinyl, octahydroindolyl, octahydroisoindolyl, 

2-oxopiperazinyl, 2-oxopiperidinyl, 2-oxopyrrolidinyl, oxazolidinyl, piperidinyl, piperazinyl, 

4-piperidonyl, pyrrolidinyl. pyrazolidinyl, quinuclidinyl, thiazolidinyl, tetrahydrofuryl, 

trithianyl, tetrahydropyranyl, thiomorpholinyl, thiamorpholinyl, I-oxo-thiomorpholinyl, and 

15
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1,1-dioxo-thiomorpholinyl. Unless stated otherwise specifically in the specification, a 

heterocyclyl group can be optionally substituted.  

[099] "N-heterocyclyl" refers to a heterocyclyl radical as defined above containing at least 

one nitrogen and where the point of attachment of the heterocyclyl radical to the rest of the 

5 molecule is through a nitrogen atom in the heterocyclyl radical Unless stated otherwise 

specifically in the specification, a N-hcterocyclyl group can be optionally substituted.  

[100] "Heterocyclylalkyl" refers to a radical of the formula -Rb-Re where Rh is an alkylene, 

alkenylene, or alkynylene chain as defined above and Re is a heterocyclyl radical as defined 

above, and if the heterocyclyl is a nitrogen-containing heterocyclyl,Theheterocyclylcanbe 

10 attached to the alkyl, alkenyl, alkynyl radical at the nitrogen atom. Unless stated otherwise 

specifically in the specification, a heterocyclylalkyl group can be optionally substituted.  

[101] "Heteroaryl" refers to a 5- to 20-embered ring system radical comprising hydrogen 

atoms, one to thirteen carbon atoms. one to six heteroatoms selected from the group consisting 

of nitrogen, oxygen and sulfur, and at least one aromatic ring. For purposes of this invention, 

15 the heteroaryl radical can be a ionocyclic, bicyclic, tricyclic or tetracyclic ring system, which 

can include fused or bridged ring systems; and the nitrogen, carbon or sulfur atoms in the 

heteroarvl radical can be optionally oxidized; the nitrogen atom can be optionally quaternized.  

Examples include, but are not limited to, azepini, acridinyl, benzimidazolyl, benzothiazolyl, 

benzindolyl, benzodioxolyl, benzofuranyl, benzooxazolyl, benzothiazolyl, benzothiadiazolyl, 

20 benzo[b][1,4]dioxepinyl, 1,4-benzodioxanyl. benzonaphthofuranyl, benzoxazolyl, 

benzodioxolyl, benzodioxinyl, benzopyranyl, benzopyranonyl, benzofurany, benzofuranonyl, 

benzothienyl (benzothiophenyl), benzotriazolyl, benzo[4,6]imidazo[I,2-a]pyridinyl, 

carbazolyl, cinnolinyl, dibenzofuranyl, dibenzothiophenyl, furanyl, furanonyl, isothiazolyl, 

imidazolyl, indazolyl, indolyl, indazolyl, isoindolyl, indolinyl, isoindolinyl, isoquinolyl, 

25 indolizinyl, isoxazolyl, naphthyridinyl, oxadiazolyl, 2-oxoazepinyl, oxazolyl, oxiranyl, .

oxidopyridinvi, I-oxidopyrimidinyl, 1-oxidopyrazinyl, I-oxidopyridazinyl, 

I-phenyl-iH-pyrrolyl, phenazinyl, phenothiazinyl, phenoxazinyl, phthalazinyl, pteridinyl, 

purinyl, pyrrolyl, pyrazolyl, pyridinyl, pyrazinyl, pyrimidinyl, pyridazinyl, quinazolinyl, 

quinoxalinyl, quinolinyl, quinuclidinyl, isoquinolinyl, tetrahydroquinolinyl, thiazolyl, 

30 thiadiazolyl, triazolyl, tetrazolyl, triazinyl, and thiophenyl (i.e. thienyl). Unless stated 

otherwise specifically in the specification, a heteroaryl group can be optionally substituted.  

[102] "N-heteroaryl"refers to a heteroaryl radical as defined above containing at least one 

nitrogen and where the point of attachment of the heteroaryl radical to the rest of the molecule 
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is through a nitrogen atom in the heteroaryl radical. Unless stated otherwise specifically in the 

specification, an N-heteroaryl group can be optionally substituted.  

[103] "Heteroayalkyl" refers to a radical of the formula -R-Rf where Rb is an alkylene, 

alkenylene, or alkynylene chain as defined above and Rf is a heteroaryl radical as defined 

5 above. Unless stated otherwise specifically in the specification, a heteroarylalkyl group can be 

optionally substituted.  

[104] "2-3" refers to the radioactive isotope of iodine having atomic mass 123. The 

compounds of Formula I can comprise at least one 1231 moiety. Throughout the present 

application, where structures depict a 23 moiety at a certain position it is meant that the I 

10 moiety at this position is enriched for 1231. In other words, the compounds contain more than 

the natural abundance of 123 1at the indicated positionss. It is not required that the compounds 

comprise 100% 1231 at the indicated positions, provided 1231is present in more than the natural 

abundance. Typically the 1231 isotope is enriched to greater than 50%, greater than 60%, greater 

than 70%, greater than, 80% or greater than 90%, relative to 1271.  

15 [105] " 8F" refers to the radioactive isotope of fluorine having atomic mass 18. "F" or "1F" 

refers to the abundant, non-radioactive fluorine isotope having atomic mass 19. The 

compounds of Formula I can comprise at least one 'F moiety. Throughout the present 

application, where structures depict a 18 F moiety at a certain position it is meant that the F 

moiety at this position is enriched for 8 F. In other words, the compounds contain more than 

20 the natural abundance of 18F at the indicated position(s), It is not required that the compounds 

comprise 100% 'F at the indicated positions, provided 'F is present in more than the natural 

abundance. Typically the IF isotope is enriched to greater than 50%, greater than 60%, greater 

than 70%. greater than 80% or greater than 90%, relative to 9F.  

[106] "Thioalkyl" refers to a radical of the formula -SRa where Ra is an alkyl, alkenyl, or 

25 alkynyl radical as defined above containing one to twelve carbon atoms. Unless stated 

otherwise specifically in the specification, a thioalkyl group can be optionally substituted.  

[107] The term "substituted" used hereinmeans any of the above groups (i.e., alkyl, alkylene, 

alkenyl, alkenylene, alkynyl, alkynylene, alkoxy, alkylamino, alkylcarbonyl, thioalkyl, aryl, 

aralkyl, carbocyclyl, cycloalkyl, cycloalkenyl, cycloalkynyl, cycloalkylalkyl, haloalkyl, 

30 heterocyclyl, N-hcterocyclyl, heterocyclylalkyl, heteroaryl, -heteroaryl and/or 

heteroarylalkyl) wherein at least one hydrogen atom is replaced by a bond to a non-hydrogen 

atoms such as, but not limited to: a halogen atom such as F, Cl, Br. and 1; an oxygen atom in 

groups such as hydroxyl groups, alkoxy groups, and ester groups; a sulfur atom in groups such 

as thiol groups, thioalkyl groups, sulifone groups, sulfonyl groups, and sulfoxide groups; a 
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nitrogen atom in groups such as amines, amides, alkylamines, dialkylanines, arylanines, 

alkylarylamines, diarylamines, N-oxides, imides, and enamines; a silicon atom in groups such 

as trialkylsilyl groups, dialkylarylsilyl groups, alkyldiarvlsilyl groups, and triarylsilyl groups; 

and other heteroatoms in various other groups. "Substituted" also means any of the above 

5 groups in which one or more hydrogen atoms are replaced by a higher-order bond (e.g., a 

double- or triple-bond) to a heteroatom such as oxygen in oxo, carbonyl, carboxyl, and ester 

groups: andnitrogen in groups such as irnines, oximes, hydrazones, and nitriles. For example, 

"substituted" includes any of the above groups in which one or more hydrogen atoms are 

replaced 

10 with -NRg.Rh, -NRgC(=0)Rh, -NRgC(=O)NRgRh, -NRgC(=O)OR, -NRgSO2Rh, -OC(=O)NR, 

Rh, -ORg. -SR., -SORg, -S02Rg, -OSO2Rg, -SO2OR&, =NSO2Rg, and -SO2NRRh. "Substituted 

also means any of the above groups in which one or more hydrogen atoms are replaced 

with -C(=0)Rg, -C(=O)ORg, -C(=O)NRgR,, -CH2SO2R, -CI2S02NRgRh. In the foregoing, Rg 

and.Rh are the same or different and independently hydrogen, alkyl, alkenyl, alkynyl, alkoxy, 

15 alkylamino, thioalkyl, aryl, aralkyl, cycloalkyl, cycloalkenyl, cycloalkynyl, cycloalkylalkyl, 

haloalkyl, haloalkenyl, haloalkynyl, heterocyclyl, N-heterocyclyl, heterocyclylalkyl, 

heteroaryl, A-heteroaryl and/or heteroarylalkyl. "Substituted" further means any of the above 

groups in which one or more hydrogen atoms are replaced by a bond to an amino, cyano, 

hydroxyl, imino, nitro, oxo, thioxo, halo, alkyl, alkenyl, alkynyl, alkoxy, alkylamino. thioalkyl 

20 aryl, aralkyl, cycloalkyl, cycloalkenyl. cycloalkynyl, cycloalkylalkyl, haloalkyl, haloalkenyl, 

haloalkynyl, heterocyclyl, N-heterocyclyl, heterocyclylalkyl, heteroaryl, N-hetcroaryl and/or 

heteroarylalkyl group. In addition, each of the foregoing substituents can also be optionally 

substituted with one or more of the above substituents.  

[1081 As used herein, the symbol " + " (hereinafter can be referred to as "a point of 

25 attachment bond") denotes a bond that is a point of attachment between two chemical entities, 

one of which is depicted as being attached to the point of attachment bond and the other of 

which is not depicted as being attached to the point ofattachment bond. Forexample, XY

" indicates that the chemical entity "XY" is bonded to another chemical entity via the point of 

attachment bond. Furthermore, the specific point of attachment to the non-depicted chemical 

30 entity can be specified by inference. For example, the compound Cis-RS, wherein R3 is H or 
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XY+ " infers that when R3 is "XY", the point of attachment bond is the same bond as the 

bond by which R 3 is depicted as being bonded to CH3.  

[109] "Fused" refers to any ring structure described hereinwhich is fused to an existing ring 

structure in the compounds of the invention. When the fused ring is a heterocyclyl ring or a 

5 heteroaryl ring, any carbon atom on the existing ring structure which becomes part of the fused 

heterocyclyl ring or the fused heteroaryl ring can be replaced with a nitrogen atom.  

1110] The invention disclosed herein is also meant to encompass the in vivo metabolic 

products of the disclosed compounds. Such products can result from, for example, the 

oxidation, reduction, hydrolysis, amidation. esterification, and the like of the administered 

10 compound, primarily due to enzymatic processes. Accordingly, the invention includes 

compounds produced by a process comprising administering a compound of this invention to 

a mammal for a period of time sufficient to yield a metabolic product thereof. Such products 

are typically identified by administering a radiolabelled compound of the invention in a 

detectable dose to an animal, such as rat, mouse, guinea pig, monkey, or to human, allowing 

1.5 sufficient time for metabolism to occur, and isolating its conversion products from the urine, 

blood or other biological samples.  

[1 111 "Stable compound" and "stable structure" are meant to indicate a compound that is 

sufficiently robust to survive isolation to a useful degree of purity from a reaction mixture, and 

formulation into an efficacious therapeutic agent.  

20 [112] As used herein, a "subject" can be a human, non-human primate, mammal, rat, mouse, 

cow, horse, pig, sheep, goat, dog, cat and the like. The subject can be suspected of having or at 

risk for having a cancer, such as prostate cancer, breast cancer, ovarian cancer, salivary gland 

carcinoma, or endometrial cancer, or suspected of having or at risk for having acne, hirsutism, 

alopecia, benign prostatic hyperplasia. ovarian cysts, polycystic ovary disease, precocious 

25 puberty, spinal and bulbar muscular atrophy, or age-related macular degeneration. Diagnostic 

methods for various cancers, such as prostate cancer, breast cancer, ovarian cancer, bladder 

cancer, pancreatic cancer, hepatocellular cancer, salivary gland carcinoma, or endometrial 

cancer, and diagnostic methods for acne, hirsutism, alopecia, benign prostatic hyperplasia, 

ovarian cysts, polycystic ovary disease, precocious puberty, spinal and bulbar muscular 

30 atrophy, or age-related macular degeneration and the clinical delineation of cancer, such as 

prostate cancer, breast cancer, ovarian cancer, bladder cancer, pancreatic cancer, hepatocellular 

cancer, salivary gland carcinoma, or endometrial cancer, diagnoses and the clinical delineation 

of acne, hirsutism, alopecia, benign prostatic hyperplasia, ovarian cysts, polycystic ovary 
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disease, precocious puberty, spinal and bulbar muscular atrophy, or age-related macular 

degeneration are known to those of ordinary skill in the art.  

[113] "Mainal" includes humans and bothdomestic animals such as laboratory animals and 

household pets (e.g., cats, dogs, swine, cattle, sheep, goats, horses, rabbits), and non-domestic 

5 animals such as wildlife and the like.  

[114] "Optional" or "optionally" means that the subsequently described event of 

circumstances can or cannot occur, and that the description includes instances where said event 

or circumstance occurs and instances in which it does not. For example,"optionally substituted 

aryl" means that the aryl radical can or cannot be substituted and that the description includes 

10 both substituted aryl radicals and aryl radicals having no substitution.  

[1151 "Pharmaceutically acceptable carrier, diluent or excipient" includes without limitation 

any adjuvant, carrier. excipient. glidant, sweetening agent, diluent, preservative, dye/colorant, 

flavor enhancer, surfactant, wetting agent, dispersing agent, suspending agent, stabilizer, 

isotonic agent, solvent, or emulsifier which has been approved by the United States Food and 

15 Drug Administration as being acceptable for use in humans or domestic animals.  

[116] "Pharmaceutically acceptable salt" includes both acid and base addition salts.  

[117] "Pharmaceutically acceptable acid addition salt" refers to those salts which retain the 

biological effectiveness and properties of the free bases, which are not biologically or otherwise 

undesirable, and which are formed with inorganic acids such as, but are not limited to, 

20 hydrochloric acid, hydrobromic acid, sulfuric acid, nitric acid, phosphoric acid and the like, 

and organic acids such as, but not limited to, acetic acid, 2,2-dichloroacetic acid, adipic acid, 

alginic acid, ascorbic acid, aspartic acid, benzenesulfonic acid, benzoic acid, 4

acetamidobenzoic acid, camphoric acid, camphor-1.0-sulfonic acid, capric acid, caproic acid, 

caprylic acid, carbonic acid, cinnamic acid, citric acid, cyclamic acid, dodecylsulfuric acid, 

25 ethane-1,2-disulfonic acid, ethanesulfonic acid, 2-hydroxyethanesulfonic acid, formic acid, 

fumaric acid, galactaric acid, gentisic acid, glucoheptonic acid, gluconic acid, glucuronic acid, 

glutamic acid, glutaric acid, 2-oxo-glutaric acid, glycerophosphoric acid, glycolic acid, 

hippuric acid, isobutyric acid, lactic acid, lactobionic acid, lauric acid, maleic acid, malic acid, 

malonic acid, mandelic acid, methanesulfonic acid, mucic acid, naphthalene-1,5-disulfonic 

30 acid, naphthalene-2-sulfonic acid, 1-hydroxy-2-naphthoic acid, nicotinic acid, oleic acid, oroic 

acid, oxalic acid, palmitic acid, pamoic acid, propionic acid, pyroglutamic acid, pyruvic acid, 

salicylic acid, 4-aminosalicylic acid, sebacic acid, stearic acid, succinic acid, tartaric acid, 

thiocyanic acid,p-toluenesulfonic acid, trifluoroacetic acid, undecylenic acid, and the like.  
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[118] "Pharmaceutically acceptable base addition salt" refers to those salts which retain the 

biological effectiveness and properties of the free acids, which are not biologically or otherwise 

undesirable. These salts are prepared from addition of an inorganic base or an organic base to 

the free acid. Salts derived from inorganic bases include, but are not limited to, the sodium, 

5 potassium, lithium, ammonium, calcium, magnesium, iron, zinc, copper, manganese, 

aluminum salts and the like. Preferred inorganic salts are the ammonium, sodium, potassium, 

calcium, and magnesium salts. Salts derived from organic bases include, but are not limited to, 

salts of primary, secondary, and tertiary amines, substituted amines including naturally 

occurring substituted amines, cyclic marines and basic ion exchange resins, such as ammonia, 

10 isopropylamine, trimethylamine, diethylamine, triethylamine, tripropylamine, diethanolamine, 

ethanolamine, deanol, 2-dimethylaminoethanol, 2-diethylaminoethanol, dicyclohexylamine, 

lysine, arginine, histidine, caffeine, procaine, hydrabamine, choline, betaine, benetharnine., 

benzathine, ethylenediamine, glucosamine, methylglucamine, thobromine, triethanolamine, 

tronethamine, purines, piperazine, piperidine, N-ethylpiperidine, polyamine resins and the 

15 like. Particularly preferred. organic bases are isopropylarnine, diethylanine, ethanolamine, 

trimethylamine, dicyclohexylarnine, choline and caffeine.  

[119] Often crystallizations produce a solvate of the compound of the invention. As used 

herein, the term "solvate" refers to an aggregate that comprises one or more molecules of a 

compound of the invention with one or more molecules of solvent. The solvent can be water, 

20 in which case the solvate can be a hydrate. Alternatively, the solvent can be an organic solvent.  

Thus, the compounds of the present invention can exist as a hydrate, including a monohydrate, 

dihydrate, hemiihydrate, sesquihydrate, trihydrate, tetraliydrate and the like, as well as the 

corresponding solvated forms. The compound of the invention can be true solvates, while in 

other cases, the compound of the invention can merely retain adventitious water or be a mixture 

25 of water plus some adventitious solvent.  

[120] A"pharmaceutical composition" refers to a formulation of a compound of the invention 

and a medium generally accepted in the art for the delivery of the biologically active compound 

to mammals, e.g., humans. Such a medium includes all pharmaceutically acceptable carriers, 

diluents or excipients therefor.  

30 [121] "An "effective amount" refers to a therapeutically effective amount or a 

prophylactically effective amount. A "therapeutically effective amount" refers to an amount 

effective, at dosages and for periods of time necessary, to achieve the desired therapeutic result, 

such as reduced tumor size, increased life span or increased life expectancy. A therapeutically 

effective amount of a compound can vary according to factors such as the disease state, age, 
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sex, and weight of the subject, and the ability of the compound to elicit a desired response in 

the subject. Dosage regimens can be adjusted to provide the optimum therapeutic response. A 

therapeutically effective amount is also one in which any toxic or detrimental effects of the 

compound are outweighed by the therapeutically beneficial effects. A "prophylactically 

5 effective amount" refers to an amount effective, at dosages and for periods of time necessary, 

to achieve the desired prophylactic result, such as smaller tumors, increased life span, increased 

life expectancy or prevention of the progression of prostate cancer to a castration-resistant 

form. Typically, a prophylactic dose is used in subjects prior to or at an earlier stage of disease, 

so that a prophylactically effective amount can be less than a therapeutically effective amount.  

10 [122] "Treating" or "treatment" as used herein covers the treatment of the disease or condition 

of interest in a mammal, preferably a human, having the disease or condition of interest, and 

includes: 

(i) preventing the disease or condition from occurring in a mammal, in particular, when 

such mammal is predisposed to the condition but has not yet been diagnosed as having it; 

15 (ii) inhibiting the disease or condition, i.e., arresting its development; 

(iii) relieving the disease or condition, i.e., causing regression of the disease or condition; 

or 

(iv) relieving the symptoms resulting from the disease or condition, i.e., relieving pain 

without addressing the underlying disease or condition. As usedherein, the terns "disease" 

20 and "condition" can be used interchangeably or can be different in that the particular malady 

or condition cannot have a known causative agent (so that etiology has not yet been worked 

out) and it is therefore not yet recognized as a disease but only as an undesirable condition or 

syndrome, wherein a more or less specific set of symptoms have been identified by clinicians.  

[1233 The compounds of the invention, or their pharmaceutically acceptable salts can contain 

25 one or more asymmetric centers and can thus give rise to enantiomers, diastereomers. and other 

stereoisomeric forms that can be defined, in terms of absolute stereochemistry, as (I?)- or 

(S)- or, as (D)- or (L)- for amino acids. The present invention is meant to include all such 

possible isomers, as well as their racemic and optically pure forms whether or not they are 

specifically depicted herein. Optically active (+) and (-), (R)-and (S)-, or (D)- and (L)- isomers 

30 can be prepared using chiral synthons or chiral reagents, or resolved using conventional 

techniques, for example, chromatography and fractional crystallization. Conventional 

techniques for the preparation/isolation of individual enantiomers include chiral synthesis from 

a suitable optically pure precursor or resolution of the racemate (or the racemate of a salt or 

derivative) using, for example, chiral high pressure liquid chromatography (-PLC). When the 
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compounds described herein contain olefinic double bonds or other centers of geometric 

asymmetry, and unless specified otherwise, it is intended that the compounds include both E 

and Z geometric isomers. Likewise, all tautomeric forms are also intended to be included.  

[124] A "stereoisomer" refers to acompound made up of the same atoms bonded by the same 

5 bonds but having different three-dimensional structures, which are not interchangeable. The 

present invention contemplates various stereoisomers and mixtures thereof and includes 

"enantioners", which refers to two stereoisomers whose molecules are nonsuperimposable 

mirror images of one another.  

[1253 A "tautomer" refers to a proton shift from one atom of a molecule to another atom of 

10 the same molecule. The present invention includes tautomers of any said compounds.  

1] 26] The chemical naming protocol and structure diagrams used herein are a modified form 

of the .U.P.A.C. nomenclature system, using the ACD/Name Version 9.07 software program, 

ChemDraw Ultra Version 11.0.1 and/or ChemDraw Ultra Version 14.0 andor ChemnDraw 

Professional 16.0.0.82 software naming program (CambridgeSoft), or the like. For complex 

15 chemical names employed herein, a substituent group is named before the group to which it 

attaches. For example, cyclopropylethyl comprises an ethyl backbone with cyclopropyl 

substituent. Except as described below, all bonds are identified in the chemical structure 

diagrams herein, except for some carbon atoms, which are assumed to be bonded to sufficient 

hydrogen atoms to complete the vaency.  

20 [127] Throughout the present specification, the terms "about'and/or"approximately" canbe 

used in conjunction with numerical values and/or ranges. The term "about" is understood to 

mean those values near to a recited value. For example, "about 40 [units]" can mean within 

25% of 40 (e.g., from 30 to 50), within 20%, 15%, 10%, 9%, 8%, t 7%, i 6%,+ 5%, 

± 4%. ±3%. ±2% 1%, less than ±1%, or any other value or range of values therein or 

25 therebelow. Furthermore, the phrases "less than about [a value]" or "greater than about [a 

value]" should be understood in view of the definition of the term "about" provided herein.  

The terms "about" and "approximately" can be used interchangeably.  

[128] Throughout the present specification, numerical ranges are provided for certain 

quantities. It is to be understood that these ranges comprise all subranges therein. Thus, the 

30 range "from 50 to 80" includes all possible ranges therein (e.g., 51-79. 52-78, 53-77, 54-76, 

55-75, 60-70, etc.). Furthermore, all values within a given range can be an endpoint for the 

range encompassed thereby (e.g., the range 50-80 includes the ranges with endpoints such as 

55-80, 50-75, etc.).  
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I. Compounds and Pharmaceutical Compositions 

[129] As noted above, certain embodiments of the present invention are directed to 

compounds useful for treatment of various cancers, including various types of prostate cancers.  

While not wishing to be bound by theory, it is believed that binding of the compounds to the 

5 androgen receptor (for example at the N-terminal domain) can contribute to the activity of the 

disclosed compounds. The compounds of the present invention include halogenated phenyl 

groups (i.e.,, R 1 -R Idin Formula I) and/or sulfone bridging groups (i.e, X in Formula I is 

S(0)2- or compounds of Formula II) which impart improved properties to the compounds 

compared to compounds lacking the described R. moiety. For example, the improved 

10 properties include improved drug-like properties such as improved activity (e.g., androgen 

receptor (AR) modulation), longer half-life (e.g., in vivo); decreased toxicity; better solubility, 

improved formulation, better bioavailability, better pharmacokinetic profile; reduction in 

unwanted metabolites and the like, 

1.301 In oneembodimentthe invention includescompounds which form covalent bonds with 

15 the androgen receptor (AR) (e.g., at the N-terminal domain), thus resulting in irreversible (or 

substantially irreversible) inhibition of the same. In this regard, the certain compounds of the 

present invention are designed to include functional groups capable of forming covalent bonds 

with a nucleophile under certain in vivo conditions. For example, in some embodiments the 

reactivity of compounds of the present invention is such that they will not substantially react 

20 with various nucleophiles (e.g., glutathione) when the compounds are free in solution.  

However, when the free mobility ofthe compounds is restricted, and an appropriate nucleophile 

is brought into close proximity to the compound, for example when the compounds associate 

with, or bind to. the androgen receptor, the compounds are capable of forming covalent bonds 

with certain nucleophiles (e.g., thiols).  

25 [1.31] The present invention includes all compounds which have the above described 

properties (i.e., binding and/or inhibiting to androgen receptor (AR)). In one embodiment, the 

present invention is directed to a compound having a structure of Formula I: 

R1c 

O- O 

R2 R11b R11   0 

R3  CI 
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(I) 

[1321 or a pharmaceutically acceptable salt, tautomer or steroisomerthercof, wherein: 

[1331 X is -S(O),- or -C(RR)-; 

[134] R' is:1:, -OH. or -OC(=O)R'; 

5 [135] R2 is -OH, or -OC(=0)R'; 

[136] R3  is halo, -OH, -OR4, -OC(=O)R13 , -NI2, -NHC(=0)R", 

N(C(=O)R")2, -NHS(O).R?, -N(C(=O)R 3 )(S(O)nR5 ), -N(C-C6 alkyl)(S(O)nR), -S(O)R 5, 

N3, aryl. carbocyclyl, heteroaryl or heterocyclyl which are optionally substituted with one or 

more R ; 

10 [137] R4 is C-C6 alkyl. C2 -C6 alkenyl, C2-C alkynyl, aryl, carbocyclyl, heteroaryl or 

heterocyclyl which are optionally substituted with one or more R'; 

[1381 R 5 is each independently CI-C6 alkyl or aryl which are optionally substituted with one 

or more R ; 

1.1391 R 6 is each independently selected from the group consisting of H, F, Cl, Br, I, 131, -OH, 

15 oxo, CI-C6 alkyl, C2-C6 alkenyl, C2-C6 alkynyl, CI-C6 alkoxy, C6-Ce aryl, wherein each R6 is 

optionally substituted with one or more of halogen, 1231, F, -OH, -OS(O)2-aryl, CI-C6 alkyl, 

C2-C6 alkenyl, or C2-C6 alkynyl; 

[1401 R 8 and R9 are each independently H or CI-C6 alkyl; 

[141] Ru'a, R) b, RI and R' Id are each independently l, methyl, F, Cl, Br, 1, or 1231; 

20 [142] R" is CI-C6 alkyl; and 

[143] n is 0, 1, or 2; 

[144] wherein at least one of R"', R11. R"C and R'Id is methyl, F, Cl, Br, I. or 123, 

[145] In various embodiments, different stereoisomers of the compound of structure (1) are 

providedfor example in some embodiments the compound has one of the following structures 

25 (la), (lb), (Ic) or (d): 

R0 i RORii b R id 
R R 1 'R R12 R iR4 

R3  Cl; R3  CI 

(la) (lb) 
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R11 R R11a R11c 

0 R 1b R 1  0 0 R 
R2R   R2, Rub R 

R3  CL or R3  CI 

(Ic) (Id) 

[146] In still other embodiments, the compound has one ofthe following structures (1c), (If), 

(Ig) or (Ih): 

RR18 R11c R11a R1Ic 

RR2 R11d 
Ri   R 0 R1 1b Ruld 

5 R3  CI; R3  CI; 

(Ie) (1f) 

R1a Rc R11a RllC 
x II 

Ri1b R Riib RId 
R2 R'   R, R 

R3  C1 ; or R 3  CI 

(ig) (Rh) 

[147] In one embodiment, X is -S(O)n-. In some embodiments, X is -S(O) 2-. In another 

10 embodiment, X is -C(R8 R9)-. In one embodiment X is -C(RR9)-, wherein R and R are each 

independently H or CI-C3 alkyl. In another embodiment, X is -C(R8 R 9)-, wherein Rand R' are 

each Ci alkyl. In some embodiments, X is -S(O) 2- or -C(C13)-.  

[48] In one embodiment, R is -O.. In another embodiment, R1 is -OC(=O)RB. In some 

embodiments, RI is -OC(=O)R', wherein R 3 is CI-C4 alkyl. In other embodiments, R' 

15 is -OC(=0)R13 , wherein R" is methyl. In one embodiment R' is H.  

[149] In one embodiment, R2 is -O. In another embodiment, R2 is -OC(=O)R 3 . In some 

embodiments,. R2 is -OC(=O)R 1 3, wherein R' 3 is CI-C4 alkyl. In other embodiments, R2 

is -OC(=0)R'3 , wherein R" is methyl.  

[150] In one embodiment, R 3 is -OH. In another embodiment, R3 is -OC(=O)R3 . In some 

20 embodiments, R 3 is -OC(=0)R", wherein R" is C-C4 alkyl. In other embodiments, R' 

is -OC(=O)R 3, wherein R1 3 is methyl.  
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[151] In some embodiments, at least oneof R1, R1, or R3 is -. In some embodiments, at 

least two of R', R, or R3 are each -011. In other embodiments, R' and R 2 are each -011. In 

another embodiment, R', R2, and R 3 are each -OH.  

[152] Insome embodiments,atleastone of:.RR 2,orR-is-OC(=O)R' 3 ,wherein.R1 is Ci

5 Calkyl. In another embodiment, at least one of R1, R, or R 3 is -OC(=O)R 3 , wherein R is 

methylIn some embodiments, at least two of R 1, R or R3 are each -OC(=0)R 3 , wherein R" 

is CI-C4 alkyl. In another embodiment, at least two of R', R, or R3 are each -OC(=O)R'3 , 

wherein R1 is methyl In other embodiments, RI and R" are each -OC(=O)R 13 , wherein R 1 is 

methyl.  

10 [153] In some embodiments, one of R1. R7, or R 3 is -OC(=0)R, wherein R3 is C-C.4 alkyl.  

In another embodiment, one of R, R , or R3 is -OC(=O)R1 , wherein R` is methyl. In sonic 

embodiments, two of R, R2, or Rlare each -OC(=O)R13 , wherein R 3 is C I-C4 alkyl. In another 

embodiment, two of R', R2. or R are each -OC(=O)R, wherein R` is methyl. In some 

embodiments, RI and R 2are each -OC(=O)R, wherein R. is C1-C4 alkyl. In another 

15 embodiment, R' and R 2 are each -OC(=0)R'3 , wherein R is methyl. In soie embodiments, 

R 1,R1,orR3areeach-OC(=O)R , wherein R' 3 isCI-C4alkyl.in another embodiment,R',R 2, 

or R3 are each -OC(=O)R 3 , wherein R1 is methyl.  

[154] In other embodiments, R3 is -OR 4. In one embodiment, R3 is -OR4 , wherein R4 is C1

C6 alkyl. In another embodiment, R 3 is -OR 4 , wherein R4 is C1-C3 alkyl. In one embodiment, 

20 R3 is -OR 4, wherein R4 is methyl, ethyl, n-propyl, or i-propyl. In one embodiment, R 3 is OR 4 , 

wherein R 4 is methyl. in another embodiment, R3 is -OR 4 , wherein R 4 is i-propyl.  

[155] In other embodiments, R3 is a halogen. In other embodiments, R 3 is F, Cl, Br, or 1. In 

one embodiment, R3 is F.  

[156] In other embodiments, R 3 is -NH2, -NHC(=0)R , -N(C(=0)R)2,-NHS(O)nR 5 ,

25 N(C(-O)R' 3)(S(O).R 5), or -N(Ci-C6alkyl)(S(O)n 1 R). In one embodiment, R3 is a -NI-2. In one 

embodiment, R3 is a -NHC(=)R'. In one embodiment, R 3 is a -N(C(=0)R13 )2. In another 

embodiment, R3 is a -NI-IS(O)nR 5 .In some embodiments, R 3 is a -NHS(O)2R 5 .In other 

embodiments, R 3 is a -NIS(O)2R 5, wherein R' is Ci-C3 alkyl. In one embodiment, R 3 is a 

NIIS(O)2R, wherein R 5 is Ci alkyl. In one embodiment, R3 is a -N(C(=O)R 3 )(S(O)nR5). In 

30 one embodiment, R3 is a -N(C-C6 alkyl)(S(O)nR5 ).  

[157] In other embodiments, R3 is -NI-12, -NIC(=O)(CI-C4 alkyl), -N[(C(=O)(Cl-C4 

alkyl)]2,-NHlS(O)n(CI-C3 alkyl), -N[C(=O)(CI-C4 alkvl)][(S(O)n(CI-C3alkyl)],or-N[CI-C 

alkyl][S(O)n(C-C3 alkyl)]. In some embodiments, R is -NH(C(=0)CH)or N(C(O)CH3)2.  
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In other embodiments, R 3 is -NHS(O)2C-3. In other embodiments, R 3 is -N(C(=O)CH3) 

(S(O)2CH3).  

[158] In another embodiment, R3 is a -S(O)nR 5. In one embodiment, R 3 is a -S()2R5. In 

another embodiment, R3 is a -S(O)2(CI-C3 alkyl). In other embodiments, R3 is a -S(O)2CH.  

5 In other embodiments, R3 is a -S(O)2CH2CHi.  

[159] In some embodiments, R3 is an optionally substituted 5 or 6 membered heteroaryl or an 

optionally substituted 3 to 7 membered heterocylyl, wherein said heteroaryl or said 

heterocyclyl respectively comprise at least one N atom in the ring. In one embodiment, R 3 is 

selected from a group consisting of pyrrole, furan, thiopliene, pyrazole, pyridine, pyridazine, 

10 pyrimidine, imidazole, thiazole, isoxazole, oxadiazole, thiadiazole, oxazole, triazole, 

isothiazole, oxazine, triazine, azepine., pyrrolidine, pyrroline, imidazoline, imidazolidine, 

pyrazoline, pyrazolidine, piperidine, dioxane, morpholine. dithiane. thiomorpholine, 

piperazine, and tetrazine. In a certain embodiment, R3 is 

N N 

N orO 

15 [160] In one embodiment, at least one of R a, Ri, R"Ic and R"' is Cl. In another 

embodiment, at leastone ofR"", R'ub, R "and R'dis Br. In some embodiments, at leastone 

of Rla, R1 1, R1 1and R Idis methyl.  

[161] In one embodiment, at least two ofR1 1 , RIb, RIc and RId are methyl, F, Cl, Br, I, or 
1231 In another embodiment, exactly two of Raa Rb1, R1C and R Iare methyl,F,Cl,Br,I,or 

20 131.  

[162] In somc embodiments, R'a and RI b are each I- and Rc and R' dare each 

independently methyl, F, Cl, Br, 1, or 123 In one embodiment, R"a and R"b are each H, and 

Ric and R'd are each Cl. In one embodiment, R" and R1b are each 11 and RIC and R'Id are 

each Br. In one embodiment, RIa and R" bare each H, and R"' and RId are each methyl.  

25 [1631 In some embodiments, Rua and R"e are each 1-1, and R111 and R1d are each 

independently methyl, F, Cl, Br, I, or 121 In one embodiment, R"" and R" are each H, and 

Ru1b and RI d are each Cl. In one embodiment, R" aand R Ic are each H, andR'uband R Idare 

each Br. In one embodiment, RIa and R'Ic are each Hand R band R'dare each methyl.  

[164] In some embodiments, R. is CI-C3 alkyl. In other embodiments, R3 is methyl, ethyl, 

30 or propyl. In one embodiment, R1 is a methyl.  

[165] In one embodiment, n is 0. In another embodiment n is 1. In some embodimenis, n is 2.  
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[166] The compounds for use in the imaging and treatment methods are described herein. In 

some embodiments, the compounds comprise one F, Cl, Br I. or"I substitution. For example 

in certain other embodiments, any three of Ra, Rb, Ri° and Rld are each H, and the 

remaining one of RI1, R1lb, R" or R"i is F, Cl, Br, I or 1231. In some embodiments, the 

5 compounds comprise two F, Cl, Br, I or 1231 substitutions on the phenyl rings (i.e., two of R, 

R11, RIC and Ri ld are H, and the other two of Rua, RudR"orRudareFClBr,Ior21) In 

other embodiments, the compounds comprise three F, Cl. Br, I or 1I substitutions (i.e., any 

one of Ra1 , R.Ib, R) Iand. Rild is H, and the remaining R a, R I"b, R1 or R Idis F, Cl. Br, I or 

1231) and in other embodiments the compounds comprise four F, Cl. Br, I or 1231 substitutions 

10 (i.e., each ofR", R1Ib, RI " and R1" are F, Cl. Br, I or '21).  

[1671 In another embodiment, the compound comprises one or more of F, Cl, Br, I or 31 

substitutions for R 3. In one embodiment, the compound comprises one or more of I or 121 

substitutions for R3 .  

1168] In some embodiments, the compound comprises at least one R6 substituent on R3, 

15 wherein at least one R 6 is further substituted with at least one of F, C, Br, I or 1231. In another 

embodiment, R 6 substituent on R- is further substituted with at least one of I or 1231.  

[169] Favorable imaging and/or AR NTD modulating results can be obtained by substitution 

with F. Cl. Br, I or 12 at any of the "R "" positions. In some of the foregoing embodiments, 

Rlais231. In other embodiments,Rcis231 

20 [170] In some more specific embodiments of the compound of Formula I, the compound has 

one of the following structures from Table 1, or a pharmaceutically acceptable salt, tautomer, 

or stereoisomer thereof: 

Table 1. Compounds 

No. Structure Name 

I I 3-(4-(2-(3,5-dichloro-4-(3-chloro-2
0 0 

HO Cl OH hydroxypropoxy)phenyl)propan-2

yl)phenoxy)propane-1,2-diol 

HO C1 

Cl 

Nl (R)-3-(4-(2-(3,5-dichloro-4-((S)-3-chloro

la HO Cl 0 OH 2-ldroxypropoxy)phenyl)propan-2

yl)phenoxy)propane-1,2-diol 

HO CI 

29



WO 2017/177307 PCT/CA2017/000083 

No. Structure Namie 

I I (S')-3)-(4-(2-(3,5-diclhloro-4-((R?)-3-chior-o

H0b CIc OH 2-hyvdroxypropoxy)phenyl)propan-2
HO Cl Hyl)phenoxy)propane- 1,2-dioI 

HO C 

0I0 (,S)-3-(4-(2-(3,5-diclhloro-4-((S)-3-cliloro
ic HO Cl2-hyvdroxypropoxy)phciiyl)propan-2

HO,, ,,OH yl)phenoxv)propane- 1,2-diol 

HO C I 

I I (R)-3-(4-(2-(3,5-dichloro-4-((R)-3-cliloro

HO 0 OH 2-Iiydroxvpropoxv)phiwil)propan-2
Ho l OHyl)phenoxy)propane- 1,2-diol 

2) 3-(2-chiloro-4-(2-(3 )-chloro-4-(3-chloro-2
2 HO O 0H hiydroxvpropoxy)pheniyl)propan-2

HO c IyI~phenoxy)propane- 1,2-diol 

2a: (R?)-3-(2-chloro-4-(2-(3-chiloro-4-((S)-3
2a HO 0 OH clhloro-2-hydroxypropoxy)phicnyl)propan

O 2-yI)phenoxy)propane-I1,2-diol 

I I,.(S)-3 -(2-clhloro-4-(2-(3-clhloro-4-((R)-3
2b HOH cliloro-2-hydroxypropoxy)pheniyl)propan

HO cl 2-yI)phenoxy)propane- 1.2-diol 

S(,S)-3-(2-cliloro-4-(2-(3-cliloro-4-((S)-3

HO, .0O0 chloro-2-h droxypropoxy)plienyl)propan

HO cl 2-yI)pheiioxy)propance-I.2-diol 
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No. Structure Name 

N (R)-3-(2-chloro-4-(2-(3-chlioro-4-((R)-3

2d Ho OH clhloro-2-hydroxyvpropoxyv)phieiiyvl)propani

Ho 11-rci2-YI)pheiioxy)propane-1,2-diol 

NBr 

3 N3-(4-(2-(3,5-dibromtio-4-(3-chloro-2

HO Br OH hyvdroxypropoxy)phenyli)propan-2

HO cl yI)phenoxy)propane- ,2-diol 

NBr 

0N (I?)-3-(4-(2-(3,5-dibroimo-4-(( S)-3-chiloro
3a HO Br ~ OH 2-Iwvdroxypropo~xy)pheniyl)propan-2

HO cl yI)phenoxy)propane- I,2-diol 

Br 

N (8)-3-(4-(2-(3,5-dibromo-4-((R)-3-cliloro

HO, Br OH 2-Iiydroxypropoxy)phenyvi)propani-2
yl)phenoxy)propane- 1,2-diol 

BrI (NS)-3-(4-(2-(3,5-dibromio-4-((,S)-3 -chloro
3c 0 0 

3c HO 0 Br 0 H 2-hydroxypropoxy)phenyl)propan-2

HO -Icolyi)phenoxy)propane- 1.2-diol 

Br 

0 0 (1?)-3-(4-(2-(3.5-dibrono-4-((R?)-3-chiloro
3d H 0 0r O 2-Iivdroxypropoxy)phcniyl)propan-2

HO Br OH . ntypcy~rpn2y)2 
mtyIpheox)propane-.2-dol 

HO Cl 

N3
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No. Structure Name 

4a 0o hydroxypropoxy-3
HO OH rnethiylplieniyl)propan-2-yi)-2

HO rl nethylpheiioxv)propane- 1,2-diol 

(S )-3-(4-(2-(4-((R)-3-chiloro-2

4b 0) ~ hydroxypropoxv)-3
HO, OH rnetlylphlcniyi)propani-2-vI)-2

HO iI ethylphenoxy)propane-I1.2-diol 

Oc 0 hydroxypropoxy)-3
HO, <.OH iethilphienyl)propani-2-yl)-2

HO CI rnethiylphenoxv)propane-1.2-dioI 

I I (R)-3-(4-(2-(4-((R)-3-chiloro-2

4d 0o hydroxypropoxy)-3
HO OH methylphenvl)propan-2-yI)-2

HO C methivlphenoxy)propane-1,2-diol 

(i I I-chloro-3 -(2,6-dichloro-4-(2-(4-(2
Oe 0 hydroxy-3
5 HOCI H mehoxpropoxy)pheny l)propan-2

O cI yI)plienoxy)propan-2-ol 

(S)-I -chloro-3)-(2,6-dichloro-4-(2-(4-((R)
O 0 1-hydroxy-3

HO C ~ nctlioxypropoxv)plicniyl)propan-2

0 CI yI)plienoxy)propan-2-ol 

c I 
(R?)- I-c hlIoro-3 -(2,6 -dichlIoro-4 -(2 -(4-((S)

O 0 2-hydroxy-3
5b HO, CI OH r-nethaoxypropoxy,)pheny])propan-2

O C I yi)phietoxy)propan-2-ol 
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No. Structure Name 

I 1 -1K (S)-i-chloro-3-(2,6-dichiloro-4-(2-(4-((S)
oe q 0 2-hydroxy-3

5c H,. I *~OH methoxypropoxy)phenvl)propan-2

O CIyI)plenoxy)propan-2-ol 

ii11 "~(R)-1I-cliloro-3'-(2-,6-diclIloro-4-(2-(4-((R)

Oy 0 12-hydroxy-3
5d HO Cl OH niethoxypropoxy)phenyl)propan-2

0 CI yI)phenoxy)propan-2-oI 

c I NCI 
II I-cliloro-3-(2-chiloro-4-(2-(3J-chloro-4-(2

6 O0 0 OHhydroxy-3
6 HOOH nethoxypropoxv)pheniyl)propan-2

0 cl yI)phletoxy)propaii-2-ol 

Ilc (S)-I -.clloro-3-(2-clhloro-4-(2-(3-chloro

6 HO0 0 OH4-((R)-2-hydroxy-3
6a HO ~OH rethoxypropoxy)phenyl)propan-2

0 CI yI)phenoxy)propan-2-ol 

I I~.(R)- I-cliloro-3-(2-cliloro-4-(2-(3)-chloro
oe -~ 4-((S)-2-hyvdroxv-3 

6b HO,.OH ethoxypropoxy)plhenvl)propani-2

0 Cl yI)plhenoxy)propan-2-ol 

clcl (.S)- I-chloro-3-(2-clitoro-4-(2-(3)-chloro

O 0 4-((KS)-2-hvdroxy-3
6c HO,. .OH niethoxypropoxy)pheny l)propan -2

0Oc yI)phenoxy)propan-2-ol 
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No. Structure Name 

Nl I I cl(R)-1-cliloro-3-(2-cliloro-4-(2-(3I-chloro

6 O O 4..((]R)-2..droxy-3
6d HOOH retlioxypropoxy)phenyl)propan-2

O cl y1)phenfoxy)propan-2-ol 

I I-cloro-3-(2,6-dichloro-4-(2-(4-(2

7~e HOh HIydroxy-3 
7 HO l OH isopropoxyvpropoxy)phlenyl)propani-2

0 cI yI)phenoxy)propan-2-ol 

Nl (S)-I-chiloro-3 -(2,6-dicliloro-4-(2-(4-(Q?)

70 HO 1I-O -hydroxy-3
7a HO C ,,OH isopropoxypropoxy)phienyI)propani-2

0 ci yI)phenoxy)propan-2-ol 

oN-(B?)-.-chItoro-3-(2.6-dichiloro-4-(2-(4-({S5)
70 HO0CI O 2-hydroxy-3

7b HO Cl OH isopropoxypropoxy)plhenyl)propani-2

o ci yl)plienoxy)propan-2-of 

Nl (S)- I-cliloro-3-(2,6-dici loro-4-(2-(4-((S)
7c0 HO,0 O 2-hydroxy-3

isopropoxypropoxy)pheniyl)propan-2

O0c yI)phecnoxy)propan-2-ol 

(R)-1 -chloro-3-(2,6-dichloro-4-(2-(4-((R)
7d HOCI 

O 2-hydroxy-3
7d HO Cl OH isopropoxypropoxy)phenyl)propan-2

0' ci yI)phienoxy)propan-2-ol 
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No. Structure Name 

CI I-chiloro-3I-(2,6-dichloro-4-(2-(4-(3

HO 0 OH fltioro-2-hvdroxypropoxy)phenvl)propani
2-vI)phenoxv)propan-2-ol 

F CI 

CI (5)-1-cli~loro-3-(2,6-dichloro-4-(2-(4-((S)

sa o 3-fluoro-2
HO CI LjO hydroxypropoxv)phienyl)propain-2

F yI v)plinox'y)propaii-2 -ol 

I N (R)- 1 -ohoro-3I-(2,6-dich loro-4-(2-(4-((R)

8b Na 0 3-fluoro-2
HO, Cl OH hiydroxvpropoxy)phenvl)propaii-2 

YI)plienoxy)propan-2-ol 
F Cl 

NCI (S)-I-chiloro-3-(2,6-dichiloro-4-(2-(4-((R)

8c 0 o(? 03-fluoro-2
HO, CI >.jOH hydroxypropoxv)phenyvl)propan-2

F CI yI)phenoxy)propan-2-oI 

NCI (R)- I-clhloro-3-(2,6-dichiloro-4-(2-(4-((S)

8d 0 0 3-fluoro-2
HO Cl OH hydroxvpropoxy)phieiyl)propan-2

F cI y)plhenoxy)propan-2-ol 

Nl I -ohloro-3J-(2.6-dichiloro-4-(2-(4-(2

0 HO0I O hvdroxy-3-(IH1-imidazol-I 
9 HO l OHyI)propoxy)phenyl)propan-2

<I' N CI yI)phienoxy)propan-2-oI 

N CI 

N(S)- I -oh oro-3 -(2,6-d ic h Ioro-4 -(2 -(4 -((R)0l 0 -h ydroxy-3 -(IH- m iidazo I-I 

9a H CI ,OHyI)propoxy)phienyl)propan-2

/N c I yI)plieroxy)propan-2-ol 
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No. Structure Name 

c I 

Oe q (R)- I-cIlIo ro -3 -(2.6 -d i chloro-4- (2 -(4-((S)

9b, HO, C I OH 2 -11dro xy-3 -( IH- i niid azoI- I 
yI)propoxy)phenyl)propan-2

/N c I yi)plieroxy)propan-2-oI 

NN I 

I I(S)-]-cliloro-3-(2.6-dichloro-4-(2-(4-((S)
O 0 2-hyvdroxy-3-(IH-irnidazol-I

9c HO,, Cl *,IOH yI)propoxy)phcnyl)propan-2

(I, N CI yI)pIhenoxy)propan-2-oJ 
NII 

Ol (I?)-I-clloro-3-(2.6-dichloro-4-(2-(4-((R)

9d O C OH2-hyvdroxy-3-(I H-irnidazol-I 

,I opx)phenyl)propan-2
/N CI I)phenoxv)propan-2-oI 

N CI 

. 1-chiloro-3-(?2-chloro-4-(2-(3-chloro-4-(2

10 HOO hydroxy-3-(] H-imidazol
10 H OHyI)propoxv)phenvI)propan-2

/N cI yI)phenoxv)propan-2-oJ 

00(5S)- I-chloro-3-(2-chloro-4-(2-(3 -chitoro
10 HO0 O 4-((R)-2-hydroxy-3-(l.H-irndazol-I 

loa H "OHyI)propoxy)phenyl)propan-2

/ <N CI yl)plicnoxy)propan-2-oI 

(1)-I -chloro-3-(2-chloro-4-(2-(3-clhloro
l0 HO0 O 4-((S)---hydroxy-3-(] H-iniidazol-I 

yl)propoxy)phcnyl)propan- 2
/ N C yI)phenoxy)propan-2-oI 
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No. Structure Name 

NCI 

I (S)-1 -chloro-3)-(2-chloro-4-(2-(3-chloro

14k HO. ~O 4-((S)-2-hydroxy-3-(lJ]-irnidazol-I 
loc H0, HyI)propoxy.)phenyl)propan-2

/N lc I yI)phenoxy)propan-2-ol 

N CI 

0 (1?)- 1-chioro-3-(2 -ch loro-4-(2-(3 -ch loro

l0d HO OH 4-((R)-2-hydroxy-3 -(I H-im idazol- I
yI)propoxv)phenyvl)propan-2

/N cI yl)phenoxy)propan-2-ol 

o o 1-chloro-3-(2,6-dicliloro-4-(2-(4-(2

11 HO0i O hydroxv-3
11 HO I OH orpholinopropoxy)phienyl)propan-2

r N Cl yI)phenoxy)propan-2-oI 

N' (S)- I-cloro-3-(2Z6-dicliloro-4-(2-(4-((R)

Ila HO Ci ,OH 2hdoy 
niorpholiniopropoxy)pheniyl)propan-2

N CI yI)phenoxy)propan-2-ol 

Nl (I?)-I-clhloro-3-(2,6-dichloro-4-(2-(4-((S)
0 0 

fib HC,, Ci OH .- hydroxy-3
rnorpholiiiopropoxy)phenyil)propan-2

N cI yl)phenoxy)propan-2-oI 
0" 

-CI ,)icioo'-26dclr--2(-(!) 

1k ~OH -hydroxy-3
miorpholinopropoxy)pheniyl)propani-2

r N CIyI)phenoxy)propan-2-ol 
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No. Structure Name 

aN(I?)--ch loro-3-(2,6-dichloro-4-(2-(4-((R)

Ild HO Cf OH 2-hydroxy-3
miorpholiniopropoxyv)plienvyl)propaii-2

N CIl 3,)phenoxy)propan-2-ol 
0,

O 1-aminio-3)-(4-(2-(3.5-diclhloro-4-('3
12 HO 0I O chloro-2-hiydroxypropoxv)phenyil)propani

2-yI)pllenoxy)propan-2-ol 

H2N Cf 

CI 
(I?)- I-amnino-3 -(4-(2-(3,5-dichloro-4-((S)

12a 3-chiloro-2
1a HO Cf OH hiydroxypropoxy)phenyvl)propan-2

H2N Cf yI)phcnoxy)propan-2-oI 

cl ~(S)-i-aino-3)-(4-(2-(3,5-diclhloro-4-((R)

12b 0 3-chloro-2
12 HO,, Cf O H hydroxvpropoxy)pheiiyl)propan-2

H2N Clyl)phlenoxy)propan-2o 

N S--mn-3(-2(.-icfr--() (SI IIaiii -- 4( -35dc lr -- ( ) 
12C 0 3 chloro-2
1c HO, CI ,OH hvdroxvpropoxv)phicnyl)propan-2

H2N clyl)pfienoxy)propan-2-oI 

NCI (1)--amino-' )-(4-(2-(3,5-dichloro-4-((R)

12d0N 3-chforo-2

2d HO CI LOH hydroxvpropoxy)pfiecnyl)propani-

H2NC y f)plhnoxy)propan-2-o I 

H2N CI 

I I N-(3-(4-(2-(3,5-dichloro-4-(3 -chloro-2

130 N hiydroxypropoxy)plhenyl)propani-2
13 HO Cl OH yI)phenoxy)-2

N c hydroxypropyl)rntliaiisulf-onamide 
H~
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No. Structure Name 

'N-. N-()3(-2(.-dclr--()3 

14'N 0 clhloro-2-hydroxypropoxy)phienyl)propan

I3 OC .O 2-yl)phenoxy)-2

I, N ci hvdroxvpropyl)metlhanesuifoniamide 
O H 

0 0 dlitoro-2-hydroxypropoxv)pheinvl)propan
13b HO, CI OH 2y~hnx)2 

" 'N hydroxypropyl)imetlhanesulfonianide 

'N IV4((S)-3-(4-(2-(3,5-diclIloro-4-((S)-3

0 '- ~ 0 chlloro-2-hiydroxypropoxy)phieiyl)propani
13c HO, CI ,,OH 2-yI)plienoxv)-2

N CI hvdroxypropyl)r-netlianesulfoiarniide 

'N N,-((R)-3-(4-(2-(3,5-dichloro-4-((R)-3

0 'N 0 cliloro-2-hydroxypropoxv)phieiivl)propan
13d HO CI OH, 2-yI)plienoxy)-2

11 C, OH hydroxypropyi)niellhanesulfoniaimi 

'N I -chloro-3-(2.6-dichloro-4-(2.-(4-(2
0 0 hydroxy-3

14 HO CI O H (ethyl sulIfonylI)propoxy)phicn vI)propan -2

Ct yI)phenoxy)propan-2-ol, 

'N (S)-1 -chloro-3-(2,6-dichloro-4-(2-(4-((S)
0a 0 2-hvdroxy- :14a __Ho C' `O ' (ethylsulfonyl)propoxy)phcniyl)propaii-2

ci yl)phienoxy)propan-2-ol 
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No. Structure Name 

5--1 1 '< cl (1)-i -cliloro-3-(2,6-dicliforo)-4-(2--(4-(ift)

0 0 2-hvdroxy-3
14b HO, CI OH (ethyl stuIfony I)propoxy)phenyl)propan-2

cl yI)phenoxy)propan-2-ol 

00l 

0 (S)-I -clitoro-3-(2,6-dichloro-4-(2-(4-(Q?)
0oq 2-hydroxy-3

14c HO I ,_,OH (ethyi~su lfonvl)propoxv)phecnyl)propani-2

,---,--syl)Phenoxv)propan-2-ol 

I ~(I?)--ch1 oro- 3-(2,6-d ic hloro-4 -(2 -(4- ((,S)
0 0 2-hydroxy-314d HO C1 OH (ethylsu Ifonyi)propoxy)pheny I)propan-2

ci yI)phinoxv)propan-2-ol 

I,,.J:D 1iI-clhloro-3'-(2-cliloro-4-(2-(3 -clhloro-4-(2

HOOH (ethylsulfonyl)propoxy)phecnyl)propan-2

cl yI)plienox)propai-2-ol 

I (S)-I -chloro-3-(2-chloro-4-(2-(3 -chloro

0 0 4-((S)-2-hiydroxv-3'
15a HO OH (ethyl su lfonyl)propoxy)pheiiy )propan-2

-- sci yI)phcenoxv)propan-2-ol 

I(R)-I -cloro-3-(2-clhloro-4-(2-(3-clhloro

15 o 0 0 H4-((R)-2-liydroxv-3
15b HO, OH (ethylsulfoiiNyl)propoxy)phenyi)propani-2

C1yI)pheinoxy)propan--o 
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No. Structure Name 

'N ~ (,S)- I-chloro-3-.(2-chloro-4-(2-(3 -chloro

15C HO,0 0 OH4-((J?)-2-hvdroxv-3
(ethyl stuIfonyl)propoxy)phenylI)propvi-2

ci yl)phieroxv)propaii-2-ol 

'NC(R)- I-chloro-3 -(2-ch foro-4-(2-(3-cliloro
0va 4-((S)-2-hydroxy-3

15d HOOH (ethyl su lfonyl)propoxy)phcniyI)propati-2

Ct yI)phenoxy)propan-2-ol 

00 

cl (R)-3-(2,6-dihiloro-4-(2-(4-(-3-ciloro

16a HO 0I OH vdroxvpropoxy)pieil)propai-2
HO CI ,,OHyI)phenoxy)propane- 1,2-diol 

cl ~(R)-3-(2,6-dichiloro-4-(2-(4-((S?)-3-cliloro
I6a 0 2-Iiydroxypropoxy)phenyil)propaii-2

HO Cl .yO v)phenoxy)propane- 1,2-diol 

'N (S5)-3-(2,6-dichloro-4-(2-(4-((RS)-3-chilor-o

16b0 0 
1c HO,, ci OH 2-hyvdroxypropoxy.)phcnivl)propan-2

yi)phenoxy.)propane-I,2-diol 

'N(S?)-3-(?2,6-dIichloro-4-(2-(4-((R)-3-clhloro

16d H 09 0 OH 2 -hydroxypropoxy)phcnvil)propanl-2

HO,. CI cO yI)ph~enox)propane- 1,2-dioI 

___ HO___41
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No. Structure Name 

CI §; IN) -chloro-3-(4-(2-(3,5-dichloro-4-(3I

00 
17 HO Cl OH (ethylsulfonyl)-2

hydroxypropoxv)pheciiyl)propan-2

07::s ci yI)phenoxy)propan-2-oI 

O 0 (,8)-I-cliloro-3 -(4-(2-(3.5-Adich loro-4-((S)

17a HO CI ,,OH 3-(ctliylsulIfoiiyl)-2

hydroxypropoxv)phenyl)propaii-2
yl)phietoxy)propan-2o 

cl ~(R)-1 -chloro-3-(4-(2-(3,5-dichloro-4-((R)

17b HO,. cl OH 3-(ethylsti IFony 1)-2

0 ~hydroxypropoxv)phcnivl)propan-2
ci:- yl)phenoxv)propan-2-ol 

(8S)-I-cloro-3-(4-(2-(3),5-dichiloro-4-((R?)
O 0 3-(cthylstilfonyl)-2

17c HO,. CI ,,OH hydroxypropoxv.)plienyl)propani-2
0 

O~s ciyI)phenoxy)propan-2-ol 

I I(1)--chloro-3-(4-(2-(3',5-dichloro-4-((S)
17d HO Cl OH )-(ethylsulfonyl)-2

0 ~hydroxypropoxv)phecnyl)propan-2
, ci yI)phenoxy)propan-2-oJ 

3-(-(-(,5-dichloro-4-(3

18 HO lchloropropoxy)phcnvl)propati-2

yI)phenoxy)propane-I,2-diol 

__ HO cI ______________ 
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No. Structure Name 

I I -Z l(R)-3-(4-(2-(3,5-diclhloro-4-(3

18a 0 0eq chloropropoxv)phcnyl)propaii-2

HO ct yI)phenoxy)propane-I1,2-diol 

I (S)-3-(4.-(2-(-3,5-dichloro-4-(3

18b 0e 0 chloropropoxv)phecnyl)propan)-2
HO ,, yI)phenoxy)propane- 1,2-d iol 

HO Cf 

0 q- 0 ~ o-(4-(2-(3,5-dichloro-4-(3
19 HO Cl chloropropoxy)phicriyl)propaii-2

R, ~yI)plhenoxy)-3-(ctliylsulfonyl)propani-2-oI 

O Jo .4- 0-2(35dihoo--3 
19a HO Ci chloropropoxy)phienyl)propan-2

0 ~~ yI)phienoxy)-3-(etlhylsuffoniyl)propani-2-oI 
O7:s CI 

19b HO? cl chiloropropoxy)phlcnyl)propani-2

90 yi)phienoxy)-3-(ethylsuilfoinyl)propan-2-oI 

I I 3-(2,6-dichloro-4-(2"-(4-(3

20 0O X0C clhloropropoxy)phenvl)propani-2

yI)phcnoxy)propane- 1,2-diol 

HO CI 
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No. Structure Name 

Ii "' (R?)-3-(2,6-dicliloro-4-(2-(4-(3

20a 0c0hloropropoxy)phenyl)propan-2
HO CI 

0 YI)phcnoxy)propane- 1,2-diol 

cl ~(.S)-3-(2,6-dichloro-4-(2--(4-(3 

20b 0 0 chloropropoxy,%)phcnyl)propani-2
CI yI)phenoxy)propane-I.,2-diol 

HO CI 

Op 0 ~ I.-(2,6-dichloro-4-(2-(4-(3
2.1 HO CI chkoropropoxy)phetiyl)propan-2

0 yl)phienoxy)-3-(etlivlsuJ fonvl)propati-2-ol 

0 0 ~ (S)-1]-(2,6-dichloro-4-(2-(4-(3
21a HO CI chloropropoxy)phenyl)propaii-2

O yI)plicnoxy)-3-(etlivlsulfoniyl)propani-2-oI 

0 - (1?)-] -(2.6-dichloro-4-(2-(4-(3
21b HO,, Cl chloropropoxyl)pheniyI)propani-2

o yI)phecnoxy)-3-(cthiylsulfonyl)propan-2-oI 
O :s CI 

N' K3-(4-(2-(4-(3-chloro-2-hy.droxypropoxy)
22 0 0 3-rneth lphenyl)propan-2-yI)-2

HO OH 

HO cl ~inethivlphienoxv)propaine-1,2-dioI 
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No. Structure Name 

N (R-3-(-(2-4-(()-3-chloro-2

22a 00 hydroxypropoxy)-3
HO .OH mietlhylphienyl)propani-2-yl)-2

HO methylphenoxy)propane- 1,2-diol 

-~ N(S)-3-(4-(2-(4-((R)-3-cliloro-2

22b - hydroxypropoxy -3
HO, OH miethiyiphenyl)propani-2-yl)-2

mncthylphenoxy)propane- L"-diol 
HO C1 

02 0 hydroxypropoxy)-3
HO. OH rnthylphenyl)propan-2-vl)-2

HO .IOCI metlwvilenoxv)propanie-1,2-dioI 

N (I?)-3-(4-(2-(4-((R)-3-cloro-2

02 0N hydroxypropoxv)-3
HO OH methylphenyl)propan-2-yl)-2

___ HO C1methylphenoxv)propane-I1,2-diol 

[I71] In somne embodimentsof'the compound of Formula1, the compound has one of the 

following structUres from Table2, or apharmaceutically acceptable salt, tautomer, or 

stereoisonier thereof.  

5 Table 2. Compounds 

No. Structure Name 

I C 3-(4-(2-(4-(2-acetoxy-3

Al 0- a chloropropoxy)-3,5
AcO CI OAc dichloroplicnyl)propan-2

Mco C1 yl)phenoxy)propane-I,2-diyl diacetate 

NC1 (S)--(4(2(4((S)-2acetoxy-

Ala 01 0 chloropropoxy)-3,5
AcO CI * ,OAc dichlorophenyl)propan-2

____ AcO C1 yI)phenoxy)propane- 1. 2-d iy Id iacetate 
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No. Structure Name 

C1 (J?)-3-(4-(2-(4-((R)-2-acctoxy-3

Alb 0 0 chforopropoxy)-3,5
AcO, C1 QOAc dicloroplienyl)propaii-2

AcO C1 yl)phenoxy)propane-1,2-diyl diacetate 

I1 (R)-3-(4-(2-(4-((S)-2-acctoxy-3

Ale 0 chloropropoxv)-3,5
AcO, CI ,,OAc d ichloroplienvl)propan-2

AcO C yI.)phenoxy)propane-1,2-diyl diacetate 

C1 (S).-3 -(4-(2-(4-((R)-2-acetoxy-3

Ald 0- chloropropoxy)-3,5

ACO CI QAc dichlorophenyl)propaii-2

ACO C1 yi)phienoxy)propanie-1,2-d-ivI diacetate 

C1 ]-(4-(2-(4-(3-acetoxv-2

BI 0 0 lidroxypropoxy)phenyl)propani-2-yl)
HO CI O Ac 2,6-dichtorophenoxx')-3-cliloropropani

____ AcO 01
2 -yl acetate 

SC1 (SY)- I-(4-(2-(4-((S)-3-acetoxy-2

B0 Cp - 0 hvclroxypropoxy)phcnyl)propan-2-yI)
Ba HO CI ,Ofc 2,6-dichlorophenioxv)-3-eciloropropani

__ _ Acoo C, 2-yl acetate 

I I'N"(R)-I -(4-(2-(4-((R)-I-acetoxv-2

Blb a"N 0 hydroxypropoxy)pheniyl)propani-2-yI)
HOI Ofrc 2.6-dichlorophenoxy)-3-cbiloropropani

2-y] acetate 
AcO ___CI I _________ 

IC1 (S)-I1-(4-(2-(4-((R?)-3 -acetoxy-2

BMe 0 N '1' 0 hvdroxypropoxy)phenyl)propani-2-vi)
HO~ CI ,OAc 2,6-dichloroplienoxy)-3-chiloropropani

2-yl acetate 
AcO CI 
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No. Structure Nanie 

I I (R)-I -(4-(2-(4-((S)-3 -acetoxv-2

Bid 0 Iiyvdroxypropoxyv)pheniyl)propani-2-yly.  
HO Cl OAc 2,6-dichloroplhenoxyv}-3-chloropropani

AcO Cl2-y]lacetate 

'N 1-(4-(2-(4-(2-acctoxy-3

ci 0 0hlropropx)35 
AcO CI OAc dichIlorophcnyl.)propani-2-yI)phienoxv)

HO Cl 3-hydroxypropan-2-yi acetate 
HO CI oov 

'NCl (R)- I-(4-(2-(4-((S)-2-acetoxv-3

Cla 'N q 0 chloropropoxv)-3,5
AcO CI OAc diclhloroplhenyl)propan-2-yl)phienoxv)

HO Cl3-hydroxvpropaii-2-yl acetate 

' CI(S5)-l(4-(2(4-((?)-2acetox-3

Clb oy 0 chloropropoxy)-3,5
AcO, CI OAc dichIloropheniyl)propai-2..yI)phienoxv) 

HO 34tydroxypropan-2-yl acetate 
'N C 

I I5) t -(4-(2-(4-((S)-2-acetoxy-3-) 

CiC 0 chloropropoxy)-3,5
AcO ~ CI .,OAc dichiorophenyl)propan-2-vi)pheioxy)

HO 3-Iiydroxvpropan-2-yl acetate 

'NCl I(R)- I-(4-(2-(4-((R?)-2-acetoxy-3 

Cl 0a chloropropoxy)-3,5
AcO Cl OAc dichiorophienyl)propan-2-vl)phenoxv)

HO Cl3-hyvdroxypropan-2-yi acetate 

'N 3-(4-(2-(3.)5-dicliloro-4-(3-chloro-2

AcO 0CI OH vdroxvpr-opoxy)phenivi)propan-2
Aco l H yi)phenoxy)proparie-1,2-diyl diacetate 

___ AcO Cl ______________ 
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No. Structure Name 

Il (,S)-3-(4-(2-(3,5-dicliloro-4-((S)-3

lila Ac a a chloro-2
AC I , OH hydroxypropoxy)pheypran2 

AcO Cl yI)plienoxy)propane-.2-diyl diacetate 

(R)-3-(4-(2-(3 ,5-dichloro-4-((R)-3

DIb 0 0 chloro-2
AcO, Cl OH hydroxypropoxv)pheiiyl)propaii-2

AGO Cl yI)phenoxy)propaiie- 1,2-diyl d acetate 

I I (R)-3-(4-(2-(3,5-dichloro-4-((,S)-3

Dlc 0a chloro-2
AcO,. Cl *,,OH hydroxypropoxv)phciNyl)propan-2

AcO Cl yl)phenoxy)propanie-lI .2-d iyl diacetate 

CI (S)3(4-(2(3)5dicIoro-4((J?)-3

DId 0 0 ~ chloro-2
ACO CI OH hydro~xypropoxv)pheiiyl)propan-2

____ AcO Cl yi)phenoxy)propalie-I 12-d iyl diacetate 

Cl 1-(4-(2-(3,5-dichloro-4-(3-chloro-2

El 0 hydroxypropoxy)pheniyl)propan-2
AcO Cl OH yI)phenioxy)-3-hiydr-oxvpropani-2-yI 

HO Clacetate 

chiloro-2

AcO 0 O hvdroxypropoxv)phienvl)propan-2
yI)phenioxy)-3-hydroxvpropani-2-yI 

HO CI acetate 

CI (,S)-I-(4-(2-(3,5-dichloro-4-((R)-3

chloro-2

Eb AcO, CI OH hiydroXYPrOPOXy)phenivl)propan-21
yI)phenioxy)-3-lhydroxypropaii-2-yI 

_____ HO CI acetate 
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No. Structure Name 

C1 (S )-I-(4-(2.-(3,5-dichloro-4-((S)-3
chloro-2

Ele 0e 0 hvdroxvpropxphniroa-2 
AcO, C ,OHpxypelpran2 

yl)pheiioxy)-3-.hydroxypropan-2-yI 

____ HO C1 acetate 

C1 (R)- I-(4-(2-(3.5-dichloro-4-((R)-3

oe q o chloro-2

Eld Ac I H hvdroxvpropoxy)phecnyl)propain-2

yI)plienoxy)-3-hydroxypropanl-2-yl 

HO Ci acetate 

~C1 

Fl 3-(4-(2-(3,S-dichloro-4-(3-chloro-2
HO OH 0 yidroxypropoxy)phecyiv)propan-2

HO C1yl)phenoxy)-2-hydroxypropyl acetate 

___ AcO CI 

Cl (S )-3-(4-(2-(3,5-dichloro-4-((S )-3

Fl 0e q chloro-2
HO C, ,OH hydroxypropoxy)phienyl)pr-opan-2

AcO 01 y.I)plienoxy)-2-hydroxypropyl acetate 

C1 (]?)-3-(4-(2-(' ,5-dichloro-4-((]R)-3

Fib oy q o chloro-2

Ho,. CI OH hivdroxypropoxy)pheniyl)propani-2

________AcOYI)phecnoxy)-2-hydroxyvpropyl acetate 

Flc 0e o chloro-2
HO, CI .,OH hiydroxypropoxy)pheniyl)propan-2

AcO C yI)plienoxy)-2-hydroxypropyl acetate 

Fld 0 0o chloro-2
HO CI OH hydroxvpropoxy)phenyvl)propan-2

_______ AcO yi)phenoxy)-2-hiydroxyprol-)Iacetate 
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-No. Structure Name 

NCI 

0 ~ 1 -chloro-3-(2,6-dichloro-4-(2-(4-(2,3
Cl H CI Q~c dihydroxypropoxy)phenvl)propain-2

yl.)phenoxy)propan-2-yl acetate 

HO Cl 

I I (S)-1.-chloro-3-(2,6-dichloro-4-(2-(4

Gla 0 0 ((R)-2,3
HO CI ,OAc dihiydroxypropoxv)phecnyl)propain-2

HO C yI)plienoxy)propan-2-yl acetate 

N l (R)-i-chloro-3-(2,6-dich~loro-4-(2-(4

Glb 0 0 ((S)-2.3
HO. CI O0c dilhydroxvpropoxv)pheniyl)propani-2

HO C yI)pfienoxy)propan-2-y] acetate 

NCl (S)--chloro-3-(2,6-diclIloro-4-(2-(4

Glc oe qo((),3 
HON. CI ,OAc dihydroxypropoxv)plhenyl)pi-opail-2

HO ClyI)phlenoxy)propan-2.yjlacetate 

N CI (I?)- I-ch Ioro-3 -(2,6-d ichlIoro4-(2 -(4

Gid 0 N o ((I?)-2,3
HO Cl Oft d ihydroxypro poxv)ph en 1) propan -2

HO yI)phenloxy)pr0opan-2-'ylacetate 

CI N ci3-(4-(2-(4-(2-acetoxv-3

Nl chloropropoxy)-3
A2 AcO O 0 Ac chloroplienyl)propai-2-yI)-2

Co chloropherioxy)propane- 1,2-diyl 

AcO Cd acetate 

ci (S5)-3-(4-(2-(4-((S )-2-acetoxy-3 

N ~o cliloropropoxy)-3
A a c fl 0 chlorophenyi)propan-2-vI)-2

ACO -IIO~c cliloroplhenoxy)propanie-1,2-diyI 

AcO CI d iacetate 
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No. Structure Name 

Crci (R)-3-(4-(2-(4-((R)-2-actoxv-

N chloropropoxy)-3
A~b 0 Ab AcO,, OAc clioroplieiiyl)propani-2-yi)-2

chlorophienoxy)propanc-I,2-diyl 

AcO cI d iacetate 

cici (R)-3-(4-(2-(4-((S)-2-acetoxy-3

chloropropoxy)-3
AcO , 0A cliforophenylI)propan-2-yi)-2

ACO O~c chlorophenoxy)propane- 1.2-diyl 

AcO ci d iacetate 

Ci CI(S )-3-(4-(2-(4-((.R)-2-acetoxy-3

Nl~ chloropropoxy)-3
A2d 0 0clilorophlenvl)propain-2-yI)-2

AcO OAc 
chlorophetioxy)propane- 1,2-diyl 

AcO ci diacetate 

B Br I I 3-(4-(.2-(4-(2-acetoxv-3

A3 0 0 chloropropoxy)-3,5
AcO Br CAc dibromophenyl)propan-2

AcO cl yI)phienoxy)proparie- 1,2-diyl d acetate 

BrI (S)-3 -(4-(2-(4-((S)-2-acctoxv-' ) 

M~a 0o chloi-opropoxy)-3.5
AcO Br ,OAc dibro.moplienvl)propan-2

AcO cl yI)plienioxy)propaiie-I,2-dIiyl diacetate 

BrI (R)-3-(4-(2-(4-((R)-2-acetoxy-3

A.3b 0 0 chloropropoxy)-3,5
AcO, Br OAc dibromophenyl)propan-2

AcO cl yl)phenoxy)propane-I1.2-d iyl diacetate 

BrI (R)-3-(4-(2-(4-((,S)-2-acetoxy-3

ARc 0 o ChlOTopropoxv)-3,5
AcO, Br ,OAc dibromophenyl)propan-2

__ _ AO yi.)phenoxy)propanie-I 12-d iyl diacetate 
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No. Structure Name 

;-,I I-,Br ( S)-3-(4..(2-(4-((R)-2-acetoxy-3

0-d 0 chloropropoxy)-3),5
AM ACO Br OAc dibrornophenyl)prop an2

_____ Ac yI)plienoxy)propane-I,2-diyl diacetate 

--- ~3-(4-(2-(4-(2-acetoyxy-3 
chloropropoxy)-3

AcO 0 C0 nethyivphenyI)propan-2-yI)-2
AcO ~c iiethvlplienoxy)propanc-I.2-UjyI 

AcO CIdiacetate 

(S)-3-(4-(2-(4-((S')-2-acetoxy-3

I I chloropropoxv)-3

Ma Aco O~Ac rnethylphcnyl)propail-2-vI)-2
rnethylphejioxy)propanc-1,2-d iyl 

AcO CI d icetate 

( R)-3-(4-(2-(4-((R)-2-acetoxv-3

N cliloropropoxv)-3

Ab AcO, OAc methylphenvl)propan-2-yi)-2
methylphcnioxy)propanie-1.2-diyl 

AcO CI d iacciate 

(R)-3 -(4-(2-(4-((S)-' 1-acetoxy-3 

I I chloropropoxv)-3

Ac AcO, *OAc rnethylplienvl)propan-2-yI)-2
rnethy lphelioxy)propane- 1,2-dliyl 

AcO CI d iacetate 

(S)-3 -(4-(2-(4-((R)-2-actoxy-3-) 

0 chloropropoxy)-3

Ad AcO QAc mctliylphienyl)propan-2-vl)-2
rnetliylphenoxy)propane- 1,2-d iyl 

AcO CI d iacetate 

1N -(4 -(2-(4-(2 -acetoxy-3 
0 0 chloropropoxy)-3,5.  

A5 AcO CI O0& d ic h Ioropheny1) propan -2 -yI)ph enoxy)

0 Ci 3-methoxypropan-2-yl acetate 
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No. Structure Name 

-(-2(-(S--ceov3 
I I(I?)-I -4( -4(S--c tx 

0 0 0 hrorpx),5 
M~a AcO Ci ,,OA clrpop 35 

c dichloroplienyl)propan-2-yI)pheinoxy)

0 Cl 3-iiietlioxypropan-2-yl acetate 

(S)-1I-(4-(2-(4-(Q?)-2-acetoxy-3-) 
0 0 chloropropoxy)-3,5

A5b Ac0O CI Oft dichlorophenyi)propan-2-yI)phenioxy)

0 Cl 3-inethoxypropaii-2-vl acetate 

I I(S)- I-(4-(2-(4-((S)-2-acctoxy-3
o 0 chloropropoxy)-3,5

A~c Ac Cl ,CO~c dichilorophenyl)propan-2-yI)phenioxy)

o0c 3-methoxypropan-2-y] acetate 

N (R)- I-(4-(2-(4-((R)-2-acetoxy-3

o 0 chloropropoxy)-3,5
AMd AcO Ci O Ac diclhloroplienyl)propan-2-yIl)pheiioxy)

o, ci3-niethoxvpropan-2-yl acetate 

Cl ]I-(4-(2-(3),5-dicliloro-4-(3-chloro-2

0 0 hydroxypropoxy)phenyl)propani-2
B5 AcO CI OH Y1)PICenoxy)-3-rnthoxypropan-2-yI 

O Cl acetate 

0c0 chloro-2

B5a ciO C ,OH hiydroxypropoxv)plieiiyI)propani-2

yl)plhenoxy)-3-rnetlhOXVPrOpan-2 -y 
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No. Structure Name 

N l (S)-I-(4-(2-(3,5-dicloro-4-(Q?)-3

0N chloro-2
B5b AcO, Ci OH hydro-xypropoxy)phenivl)propan-2

0 Cl ~yI)plienoxy)-3 -inethioxypropan-2-yl 
O ci acetate 

NCi (,S)- I-(4-(2-(3,5-dich loro-4-((5')-3

0 0 chloro-2
B~c AcO, Ci ,,OH liydroxypropoxy)pheniyl)propan-2

0 Cl ~YI)plhenoxy)-3-miethoxy,%propan-2-yI 
O ci acetate 

NCl (R)-1-(4-(2-(3,5-dichl~oro-4-((R)-3

0 chloro-2
B5d AcO ci O H hydro.xypropoxy)pheniyl)propan-2

yI)pheiioxy)-3-rncthioxvpropan-2--yl 
o ci acetate 

I II1-chloro-3)-(2,6-dichioro-4-(2-(4-(2
O0 hydroxy-3

CS H Ci ~ c mthoxypropoxy)plienyl)propain-2

oci yI.)plhnoxy)propan-2-vl acetate 

N i(,S)-I-cliforo-3-(2.6-dichIloro-4-(2-(4

O 0 ((R)-2-hydrmxv-3
C~a O ci~ O~c methoxypropoxy)phenyl)propain-2

0 CI yI)phienoxy)propan-2.yi acetae 

I l (R)-I-chIloro-3-(2,6-diclIloro-4-(2-(4
0N O 0 ((-S)-2.-hydroxv-3

C~b HO, Ci O~c ieffoxypropoxy)phenv1)propaji-2

O Cl yI.)plienoxy)propan-2-yi acetate 
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No. Structure Name 

N l (,)icl~oro-3-(2,6-dicliloro-4-(2-(4

0O ((S)-2-hydroxy-3
C5c HO, Cl ,,OAc metloxypropoxy)phecnvl)propan-2

O Cl yl)phenoxy)propan-2-y] acetate 

(,) IChloo3-(,- ich loro-4-(2-(4

O 0 ((J?)-2-hydroxv-3
C5d HO Ci OAc imethioxypropoxy)pherivl)propaii-2

0 Cl yI)phcnoxy)propan-2-yl acetate 

CI Cl1. -(4-(2-(4-(2-acetoxy-3

Ol ~ chloropropoxy)-3
A6 AcO OAc chliforoplieiwl)propani-2-yI)-2

cliforoplienoxy)-3-methoxypropain-2-yI 
O CI acetate 

Cl Cl(R)- I-(4-(2-(4-((S)-2-acetoxy-3 

chloropropoxy)-3
A6a AcO ,OAc chloroplienvl)propan-2-yl)-2

0 Cl clloroolienoxy)-3-rncthoxypropani-2-yI 
O Cl acetate 

ClCI (85)-i-(4-(2-(4-((R)-2-acetoxy-3

o chloropropoxv)-3
A6b AcO, OAc clilorophenyl)propan-2-yI)-2

0 Cl ~cllorophenoxy)-3-miethioxypropani-2-yI 
O Cl acetate 

Cl Cl(S)- I-(4-(2-(4-((S)-2-acetoxy-3-) 

N chloropropoxy)-3
A6c AcO,, *,,OAc chloroplieny I)propan-2-y 1)-2

clilorophenioxy)-3-metlhoxypropani-2-yl 
O0C acetate 
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No. Structure Name 

CICI (R)-1.-(4-(2-(4-((R)-2-acetoxy-3

ol~ ch~loropropoxv)-3
A6d AcO OAc chloroplicinyl)propan-2-vi)-2

0 Cl clhlorophenoxy)-3-rniethoxypropani-2-yI 
o CI acetate 

o 1-(4-(2-(4-(2-acetoxy-3

A7 AcO Ci OAc chrorpx)35 
diclhlorophenyl)propan-2-vI)phenoxy)

0 ci 3-isopropoxypropan-2-vi acetate 

CI 

oe q o~ (I?)- I-(4-(2-(4-((5S)-2-acetox r-3

A7a AcO CI ,OAc chloropropoxy)-3,5
diclilorophcnyl)propan-2-vI)phenoxy)

o CI 3-isopropoxypropan-2-vi acetate 

I I (S)- 1-(4-(2-(4-((?)-2-acetoxy-3
A ~ ~ob 0c, C Occhloropropoxy)-3,5

diclilorophenyl)propan-2-yI)phenoxy)

o ci 3-isopropoxypropaii-2-yi acetate 

.,, (S)- I-(4-(2-(4-((S)-2-acetoxy-3

A~c Ac,,CI ,OAc chloropropoxy)-3,5A~c AcO c dichloroplhenvl)propan-2-yl)pheiioxv)

o ci 3-isopropoxvpropani~-2-vi acetate 

C I 

o (R)-RI1-(4-(2-(4-((R)-2-acetoxy-3
A~d Ac CI O0 chloropropoxy)-3,5

A~d AcOCl Ac dichilorophenyl)propan-2--yl)phenioxv)

o C, 3-isopropoxypropaii-2-yi acetate 
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No. Structure Name 

1-(4-(2-(3.5-dicloro-4-(3-chloro-2
117 AcO CI OH hyrxpropoxy)phenyl)propan-2

YI)PhIICoxv)-3-isopropoxypropan-2-yI 

0 CI acetate 

N(R)-1I-(4-(2-(3,5-diclhloro-4-((,S)-3

oa cliloro-2
B7a AcO CI *,.OH hiydroxypropoxy)pheii)propan-2

O C yI)pheinoxy)-3-isopropoxypropan-2-yI 
acetate 

N C(S)-1I-(4-(2-(-),5-dichloro-4-{(R)-3

O 0 chloro-2
B7b AcO, CI OH hiydroxypiropoxy)phenivl)propani-2

0 yi)plhelioxy)-3 -isopropoxypropai-2-Y1 
acetate 

0N e q chloro-2
BWc AcO, CI ,,OH hiydroxypropoxy)phenyl)propai-21

O yl)phcnoxy)-3-isopropoxypropa-2-vI 
acetate 

0c 0 (?-(4((3dchloro--(()3 
B7d A CI OH lhydroixypropoxy)phenyl)propan-2

0 Cl yI)pheiioxy)-3-isopropoxypropani-2-vl 
acetate 

NI 1-chloro-3-(2,6-dicliloro-4-(2-(4-(2

C7 HO 0CI OAc, hydroxy-3
isopropoxypropoxv)phieiiy)propaii-2

0 CIyI)phlenoxy)propan-2-vi acetate 
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No. Structure Name 

I I(S)- I-cli~loro-3-(2.6-diclhloro-4-(2-(4

C~ H C 0~ ((R)-2-h yd-roxy-3
C~a H Cl ,,O~c isopropoxvpropoxv~pheiiyI)propaii-2

o ci yl)plienoxy)propan-2-yl acetate 

0 0 (R)-I -cliloro-3-(2,6-dichi~oro-4-(2-(4
C ~ ~ 0 HO.0 ~ ((S)-2-hydroxy-3

C~b H Cl O~c isopropoxvpropoxv)phenvl)propan-2

o ci yl.)phciioxy)propan-2*-vl acetate 

I )--ch loro-3-(2.6-d icliloro-4-(2-(4
C~ H,.0 ~0A ((S)-2-h ydroxy-3

C~c H Cl ,O~c isopropoxypropoxv)pheniyl)propani-2

0 ci yl)phenoxy)propan-2-yl acetate 

Cl ~ (R)-I-chiloro-3-(2,6-dichloro-4-(2-(4

C ~ 0 HO0 A ((R?)-2-hydroxy-3
C~d HO l OAC isopropoxvpropoxy)pheniyl)propain-2

o ci yI)phlenoxy)propan-2-yl acetate 

lz Cl I1-(4-(2-(4-(2'-acetoxy-'3

AS 0 0 chloroptopoxy)-3,5
AcO Ci OAc dichlorophenyl)propan-2 -vl)phenioxy)

______ F3-fluoropropan-2-yl acetate 

Aa0 0 ,)(ppx)-,5 
Aa AcO CI *,,OArc dichilorophenyl)propan-2-yI)phenoxv)

______ F3-fluoropropan-2-yl acetate 
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No. Structure Name 

~ Ci(R?)- I-(4-(2-(4-((R)-2-aectoxy-3 

Ab0 N o chloropropoxy)-3,5
AcO, Cl QOAc dichiloroplienyl)propan-2-yI)phenioxy)

F Cl3-fluoropropan-2-yl acetate 

NCl (IR)- I-(4-(2-(4-((S)-2--aceloxy-3 

A~co0 chloropropoxy)-3,5
AcO, Cl ,OM dichlorophienvl)propani-2-yI)phenioxv)

F CI 3-fluoropropan-2-vt acetate 

AM 0 0 chloropropoxy)-3,5
AcO CI QAc diciorophenyvl)propan-2-yl)phienoxv)

F Cl .3-fluoropropail-2-0lacetate 

Nl 14(4-(2.-(4-(2-acetoxy-3-(1H-irnidazol
0 0 1-vl)propoxy)pheniyl)propani-2-yl)-2.,6

A9 AcO Cl QAc 
dichlOTophenoxv)-3-cliloropropati-2-yI 

/N Cl acetate 

N N 

Nl (8 )-I-(4-(2-(4-((R)-2-aectoxy-3-(IH
0o imidazol-i-vlpoowpnyprai

A9a AcO CI ,,0Ac Ipoovpey~rpn 
2-yl)-2,6-dicloroplheioxy)-3

/ N Cl cliloropropan-2-vi acetate 

N(R)- I -4-(2-(4-((S)-2-acetoxy-3-(I1Ho 0 irnidazol-1. -yI)propoxy)phenvl)propan

A~b AO Cl O~c 2-vi)-2,6-dichlorophenoxy)-3 

/ N CI cliloropropan-2-yl acetate 
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-No. Structure Name 

~~CI 

0 (S')-I.-(4..(2-(4-((S)-2-acetoxy-3-(IH
Mec AcO, CI ,OAc iniao--yI)propoxy)phenyvl)propan

2-yi)-2,6-diclilorophenioxy)-3-
/N Cl chloropropan-2-yl acetate 

N 9 

(R)-i.-(4-(2-(4-((R)-2-acetoxv-3-(IH
0 0 irnidazol- I-yi)propoxy)phenyl)propan

AMd AcO CI Ac 2-yl)-2,6-dich loropheiioxy)-3

/1 N Cl chloropropani-2-yl acetate 

N N 

ol 1-(4-(2-(' .5-dichloro-4-(3-chloro-2
B0 0c CI H ydroxypropoxy)phenyl)propani-2

B9 AcOCl OH yl)phieiioxv)-3-(IH--irnidazol-I

/N CI vI)propan-2-yl acetate 
N 9 

N CI (R)- I-(4-(2-(3,5-dichloro-4-((S)-3

0 0 chloro-2

B9a AcO Cl .,,OH hydroxypropoxy)phenvl)propan-2

/N Cl yl)plhenoxy)-3-(IT1-irnidazol-I
N9  yI)propan-2-yi acetate 

NCl (.S)-1-(4-(2.-(3,5-dichloro-4-((R)-3

O chloro-2
B9b AcO,., CI OH hydroxvpropoxy)phenvl.)propan.-2

/N Cl yI)plenoxy)-3)-(I1-1-irnidazol-1
9 yl)propan-2-vl acetate 

N 

N CI (5S)-I-(4-(2-(3.5-dichloro-4-((,S)-3

0a chtoro-2
B9C AcO,,, CI OH hydroxypropoxv)phenyl)propan-2

/N Cl yI)phenoxv)-3 -(I 1-inidazoi- I
_____ N9 yl)propan-2-yt acetate 
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No. Structure Name 

N Cl (R)-I -(4-(2-(3.5-dichiloro-4-((R?)-3

oe 0 chloro-2
B9d AcO CI OH hivdroxypropoxy)phenyl)propain-2

/N CI yl)riijoxy)-3(1IH-imidazoI-1
yl)propan-2-vi acetate 

NJ 

Nl 

1 -chloro-3-(2,6-dichloro-4-(2-(4-(2

C90 HO0 ~ hydroxy-3-(Ii--imidazol-I
C9 Hl Cl O~c yI)propoxy)phenyl)propan-2

/N CI y1)phienoxy)propan-2-yi acetate 

N' 

(S)-1I-cliloro-3-(2,6-dichiloro-4-(2-(4
C0 HO0C ~ ((R)-2-hlydroxy-3-(I H-im idazol- I

C98 H Cl ,Oftyi)propoxy)phienyl)propan-2

/N Cl yl)phienoxy)propan-2-y] acetate 

NJC 

(R)- I-chlIoro-3 -(2,6-di ch loro-4-(2 -(4
Cb H0 f ((,S)-2-hydroxy-3-(I H-imidazo- I 

C~c O,.CI ,O~c yl)propoxy)phenyl)propan-2

/N Cl yi)phienoxy)propan-2-yl acetate 

NNC 

'N(S)- I-chloro-3-(2,6-dich loro-4-(2-(4
C~ H C Oc ((RS)-2-ivdroxy-3 -(I IH-imid azol- I

y)ropoxy)plienyl)propan-2
/N CI yI.)plienoxy)propan-2-yl acetate 

N6
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No. Structure Name 

N) ]-(4-(2-(4-(2-acetoxyv-3-(I.H-iridazol

AIO AcO 00 OAc I-yI)propoxy)-3-chlorophenyl)propani
2-yi)-2-chlorophenoxv)-3

/N C1 chloropropan-2-yl acetate 

C1 C1 (S)- I-(4-(2-(4-((R)--2-acetoxy-3-(I H

0N 0 imidazol-I-vI)propoxy)-3
AlOa AcO ~Oft chlloroplienyl[)propani-2-yi)-2

N CI clilorophenoxy)-3-chloropropain-2-yl 

acetate 

NN 

0 0 imidazol-i.-yl)propoxy)-3
Al Ob AcO, OAc chlorophenyl)propan-2-yl)-2

N C1 chloroplienoxv)-3-chloropropan-2 -yI 

N i acetate 

C1 N (,S)-l1-(4-(2 -(4-((S)-2 -acetoxy'-3 -(IH

0o imidazol-l -vI.)propoxy)-3
Al Oc AcO, .OAc chforophenyl)propan-2-yi)-2

/N C1 chloroplienoxy)-3-chloropropani-2-vI 

acetate 

C1 (R)- I-(4-(2-(4-((R)-2-acetoxy-3 -(I ff

N, a o irnidazol- I-yi.)propoxy)-3

Al Od AcO OAc clhloroplhenyl)propani-2-yi)-2

/N Ci clloroplienoxy)-3-clhloropropain-2-yI 

NJ acetate 

0 N1 

0 0I-(4-(2-(4-(2-acetoxy-3

All AcO CI OAc chloropropoxy)-3,5

N C1 diciorophenyl)propan-2-vI)phenoxv)
Oj 3-morpholinopropan-2-vi acetate 
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No. Structure Name 

NCI 

o0 0 (R)- I-(4-(2-(4-((S)-2-acctoxy-3 

Ala AcO Cl .OAC chloropropoxy)-3,5

Allacilrpiiil)r~an2v~liicx) 

O 3-rnorpliolinopropan-2-yi acetate 

0o (S)- I-(4-(2-(4-((R)-2-acctoxy-3 

Allb AcO, Cl QOAc chloropropoxy)-3,5

'N Cl dichlorophenvl)propan-2-vI)phenioxy)
o 3-morpholitiopropan-2-yi acetate 

o (S)-I1-(4-(2-(4 -((S)-2-acctoxy-3 

Allc AcO~ CI *,,Oft chloropropoxy)-3,5

N CI dichloroplienyl)propan-2-yl)phenioxy)
o 3-rnorphiolinopropan-2-vi acetate 

o (R)- I-(4-(2-(4-((R)-2-acetoxy-' 

Aild AcO CI OAc chloropropoxy)-3,5

r N Cl dichIlorophenivl)propani-2-yI)phienoxv)
o 3-rnorpliolinopropan-2-yi acetate 

~CI 

N I-(4(2-(35-dichloro-4-(3-chloro-2
0I 0c OH hdroxypropoxy)phenyvl)propan-2

Bl 1. AcO C OH yI)phenioxy)-3-inorpholiinopropani-2-yI 

r N CI acetate 
0" 
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No. Structure Name 

- ~ 'CI (R)-1 -(4-(2-(3,5-dieiloro-4-((S)-3

0O 0 chloro-2
Bia. ACO Cl .,0H hyvdroxypropoxv)pheniyl)propain-2

N yl)phenoxy)-3-nmorpholinopropani-2-vI 
O acetate 

'CI (,S)- I-(4-(2-(-),5-dichloro-4-((R)-3

O 0 chloro-2
Bilb AcO,, C, OH hydroxypropoxy)phenvl)propan-2

N CI yl)phenoxy)-3J-miorpholiniopropani-2-yI 
r acetate 

1 )--(4-(2-(' ,5-dicloro-4-((S)-3

0a(; chloro-2
Blic AcO,, CI ,,OH hiydroxypropoxy)phetivl)propan-2

N Cl yI)phenoxv)-3-morpholiniopropan-2-vI 
acetate 

I() I -4(-(3,5-dichloro-4-((R)-3

BIld AcO C, OH hyvdroxvpropoxv)plheiiyl)propan-2

N Cl yI)phenioxy)-3-rnorpholiniopropail-2-yI 
r acetate 

0 0 ~ 1 -chiloro-3-(2,6-dichiloro-4-(2-(4-(2

C HO, CI QOAc hydroxv-3

N CI morpholiniopropoxy)plhenyl)propan-2
O yI)phienoxy)propan-2-yi acetate 

NCI 

0 0 (S)- I-cliloro-3 -(2,6-d ich loro-4-(2-(4

Cla HO CI *-.OAc ((R)-2-hydroxv-3

N Cl morpholinopropoxy)pllenyl.)propan-2
O yl)phenioxy)propan-2-yl acetate 
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No. Structure Name 

N I o (I?)- I-chloro-3-(2,6-diclhloro-4-(2-(4

Cl b HO, CI ,.OAc ((S)-2-hydroxv-3

r N Cl morpholiiiopropoxy)plhenyl)propaii-2
OJ yI)pllenoxy)propan-2-vl acetate 

oe q o (Y)-i.-chloro-3-(2,6-dichloro-4-(2-(4

ClIC HO,, Cl .OAc ((S)-2-hydrox.Y-3

N rlinorpholiniopropoxy)plheiiyl)propain-2
0 yI)phienoxy)propan-2-yl acetate 

~C 

Oe 0 (R)-I-chloro-3-(2,6-dichloro4-(2-(4.  

Cld HO: . Cl OAc ((R)-2-hiydroxy-3

r-"N CI rnorpholinopropoxy)pheniyl)propani-2
O, yl)plhenoxy)propan-2-vi acetate 

Cl I-{4-(2-(4-(2-acetoxy-3-(JNL 

0-0 z" o acety;lacetamnido)prop,,xv)pheinyl)propa A2 AcO CI OAc ii-2-yI)-2,6-dichlorophcnoxy)-3 

Ac2N Clchloropropani-2-yl acetate 

CI N-acetyI-NV-((]R)-3'-(4-(2-(3 )5-dicliloro

4-((,S)-3-chloro-2
Al 2a HO 0 0I~ hydroxypropoxy)phenyl)propan.-2

Ho Cl ,,OHyl)phenoxy)-2

Ac2N C I hydroxypropyl)acetam ide 

CI N-acetyI-N-((R)-3-(4-(2-(3,5-dichloro

oe ( 0 4-((,S)-3-chloro-2
AI2b Ho.0 I OH hdroxypropoxy)phcniyl)propan-2

HO,, C [,,rHyi)pheiioxv)-2

Ac 2N CI hlydroxypropyl)acetaiiiide 
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No. Structure Name 

Ci N-acetyl-NV-((5S)-3-(4-(2-(3.5-diChl]OrO

0 0c 4-((S)-'3-chloro-2
A2c HO , .OH hydroxypropoxy)phenivl)propan-2

yl)pheiioxv)-
Ac2N Cl hydroxypropyl)acetaiiide 

Cl iV-acetvl-N-((R)-3-(4-(2-(3,5-dichioro
O 0 4-((R)-3-chloro-2

AI2d HO 0 0i OH droxypropoxy)phenivl)propan-2

yl)phenoxy)-2
Ac2N Cl hydroxypropyl)acetamide 

CI 1-(4-(2-(4-(3-acetamido-

01 0 acetoxypropoxy)phciiyl)propan-2-yI)
B2 ACO Ci OAc 2.6-dichloroplhenoxv)-3-chloropropa

AcHN Cl 2-yl acetate 

ci NV-((R)--3-(4-(2-(3.5 -d ich foro-4-()-3 
chloro-2

BI2a H O hydroxypropoxv)phenyl)propan-2
HO Cl ,,OHyl)phonoxy)-2

____ AcHN Cl I hydroxypropyl),icetarnide 

Ci AT(Sf-4(-1-ihoro-4-((R.)-')

HO,. OH hydroxypropoxy)phenyl)propan-2
HO C OH l)phenoxy)-2

AcHN Ci hiydroxypropyl)acetamide 

.~Ci 

chloro-2

B1c HO,, 0 l OH hydroxypropoxv)pheniyi)propain-2
yJ)pheiioxv)-2

AcHN CI hydroxypropyI)acetarnide 

ci N-((R)-3-(4-(2-(3.5-dichloro-4-((R)-3

HO2 CI OH hydroxvpropoxv)phetiyl)pr-opani-2
HO C OHyl)phenoxy)-2

____ AcHN Cl hydroxypropyl)acetamide 
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No. Structure Name 

]-(4-(2-(4-(2-acetoxy-3-(N

0 0 (miethvlsulfoinyl)acetamiido)propoxyv)ph 
A13 Ac I Ocenlpropati-2-vi)-2,6

6'z INCl dichlorophenoxv)-3-chloropropati-2-yI 
Ac acetate 

CI (S)-I.-(4-(2-(4-((R)-2-acetoxy-3-(N

o 0 (nictlivlsulfofmyl)acetarnido)propoxy)ph 

Al3a AGO CI ,OAc en t)propan.-2-yI)-2.6
Nzs C, dichlorophetoxy)-3-chloropropa-2-yI 

o Ac acetate 

Cl (R)- I-(4-(2-(4-((S)-2-acctoxy-3 -(N 

o 0 (rnietlhylsulfonyli)acetarniido)propoxy)ph 

AM~ AI, C ~ cnyl)propajl-2-yI)-2.6

N c dichlorophenloxv)-3-chloropropan-2-yI 

oAc acetate 

C(8)I -(4-(2-(4-((S)-2-acetoxy-3-(N

0 ~"0 (metlwlisulfoniyl)acetainiido)propoxv)ph.  

Al R AGO, CI *,,OAc cny[)propan-2-yI)-2.,6
0 ZS~ Ci dichloroplienioxyv)-3-chloropropan-2-yI 

Ac acetate 

'N(R)- I-(4-(2-(4-((R)-2-acetoxv-3 -(N
Oa 0 (iiiethylsulfonyvl)acetamiido)propoxy)ph 

Al3d AI I ~ enyl)propari-2-y1)-2.6

N ~S Cl dichlorophenoxy)-3 -clhloropropain-2-yI 

Ac acetate 
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No. Structure Namie 

-lkz N I -chloro-3-(2,6-dicliloro-4-(2-(4-(2

0 N0 hiydroxy-3-(N

B 13 HO CI OAc (mi~etlwlvsultbniyl)acetarniido)propoxy)ph 
S, NCl enyl)propain-2-yI)phenloxy)propanl-2-yI 

6'c acetate 

N (S)-I.-chloro-3-(2,6-dichloro-4-(2-(4

00 ((R)-2-hydroxy-3-(N

Bl3a HO CI DAc (m~ietliylsulfoniyl)acetainido)propoxy)phl 

N::S Cl enyl)propani-2-yl)phenioxy)propanl-2-yI 

O Ac acetate 

~ (R)- I-ch loro-3-(2,6-dichloro-4-(2-(4
O ((S)-2-hivdroxv-3-(N

Bl3b H, C OAc (meth y Isu Ifony l)acetaniido)propoxv)ph 

" N ~eny I)prop an -2-vi)pheiioxy)propan -2-v I 
OAc acetate 

CI 
N(, -.- clhloro--2.,6-dichiloro-4-(2-(4

O 0 ((.5)-2-hvdroxy-3-(N

BIR - H , CI ,O~c(inethylsulfoniyl)acetarnido)propoxv)pli 

6'N C eniyl)propan-2-vI)phienoxy)propani-2--vI 
Ac acetate 

Cl (1 )i-chloro-3'-(2,6-dichoro-4-(2-(4

0 cN ((R?)-2-hydroxv-3-(N

B13d HCI Qc(mietliylsulfoiiyl)acetaniido)propoxy)ph 
,SzN IC eniyl)propani-2-yI)phenioxy)propain-2-I 

0 Ac acetate 
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No. Structure Name 

AO 0 0 I-(4-(2--(4-(2-acetoxy-3
CI3 A CI OAc (miethiylstlfoniarnido)propoxy)phieiiyl)pr 

0-1 opani-2-vI)-2.6-dichIloroplienoxy)-3
HI chloropropan-2-yl acetate 

~CI 

0 0 (.S)-1 -(4-(2-(4-((R)-2-acetoxy-3

Cl3a AcO C, 0AG (methlsulfonamido)propoxy)phienyI)pr 
1 o)Pan-2-vI)-2.6-dicliloroplhenoxy)-3

itN 
0oH CIchloropropan-2-A.lacetate 

0 0 (R)- I-(4-(2-(4-((S)-2-acetoxy-3  

Cl3b AcO, C, QoAc (methylsulfonarnido)pr-opoxy)phenyl)pr 
IN opan-2-yI)-2,6-dichloroplienoxy)-3J

0 H CIchloropropan-2-yl acetate 

~NCI 

0 0 (-S)-I-(4-(2-(4-((S)-2-acetoxy-3

Clc Aco,, CI oAc (rnethyivsulfonaiiido)propoxy~phienyI)pr 
OZZ opan-2-yI)-2,6-dichiloroplhenoxy)-3I

0 H CIchloropropan-2-yl acetate 

- ~ NCI 

0 0 (R)-I-(4-(2.-(4-((R)-2-actoxv-3

Cl3d, AcO C, QAc (methylsuilfoniamido)propoxy)plicnyl)pr 
ozz I opani-2-yI)-2,6-dichlorophenioxv)-3)

0'f H chloropropaii-2-YI acetate 

Cl 1-(4-(2-(3,5-dichiloro-4-(3)-chloro-2

hydrox propoxy)phenyl)propan-2

D13 AcO CI O,,H yI)plicioxy)-3)-(N

I ~~ (irncthiylsulfoniyl)acetaimido)propani-2-yI 
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-No. Structure Name 

Cl ~ (R)- I-(4-(2-(3).5-diclhloro-4-((,S)-3
I chloro-2

0 0q lhydroxypropoxy)phenyl)propan-2
Dl3a AcO Cl *,,OH yI)phcenoxv)-3-(N

iN CI (methiylsulfonyl)acetamido)propani-2-vI 
0 Ac acetate 

Cl ~(5S)-I-(4-(2)-(3,5-dichloro-4-((R?)-3)
chloro-2

N 0q hyvdroxypropoxy)phenyl!)propan-2
DlA Ob AcO,, Cl OH yI)pheiioxy)-3-(N

OZ~ c~ (ncthlvsulfonivl)acetamido)propani-2-vI 

acetate 

Cl ~ (S)-I-(4-(2-(3,5-dicliloro-4-((S)-3
I I chloro-2

O 0 hydroxypropoxy)pheiiyl)propan-2
DlIc AcO,, Cl ,OH yI)pheiioxy)-3--(N

0 N C, (mcithivlsulfoiivl)acetarnido)propani-2-yl 

acetate 
()I-(4-(2-(3).5-dichiforo-4-((R?)-3

N CI R)-I chloro-2

0 0 livdroxypropoxy)pheinyl)propani-2
DIMd AcO Cl OH yl)piciioxy).3-.(N

N ~ C, (methylsulfonyl)acetainido)propain-2-vI 

Ac acetate 
NCI I-(4-(2-(3,5-dichiloro-4-(3-chloro-2

oN 0 hydroxvpropoxv)phieriyl)propani-2
E13 AcO CI O H yI)phenoxy)-3

01 (rnetlisulfonamido)propan-2y 

6' HI acetate 

Cl(I?)--(4-(2-(3 ,5-dichloro-4-((S)-3
I chloro-2

0 hydroxypropoxy)pheniyl)propan-2
El3a AcO Cl ,H llpeix 3 

N Hl (methlylsulfonamiido)propani-2-vI 
____ _______H___________ acetate 
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No. Structure Name 

cl ~ (,S)-1-(4-(2-(3,5-diclhloro-4-((R)-3
I I chloro-2

o13 hydroxypropoxy)phenyl)propani-2
Eib AcO,, CI OH yI)pheiioxv)-3..  

N cl (miethivlsulfonamido)propan-2-yI 
acetate 

cl ~(5S)-I-(4-(2-(3Y,5-dichiloro-4-{((S)-3

OI3 - 0 hyvdroxypropoxy)pheiiyl)propan-2
Elc AcO,, Cl ,,OH yl)pheiioxy)-3

N cS (m~iethylsulfonianiido)propani-2-vI 

________________________________acetate 

cl ~(1?)-.-(4-(2-(,5-dicloro-4-((R?)-3
I I~'chloro-2

E1d AO 0 0 hiydroxypropoxy)pheniyl)propan-2

IAcOl O yI)phenoxy)-3
(niietliylsulIobnaiido)propai-2-vI 

H acetate 

N, IN-(3-(4-(2}-3,5-dichloro-4-(3-chloro-2
0O hyfdroxypropoxy)phenyl)propan-2

F13 HO CI OH yI)phenioxy)-2-hlydroxypropyi)-N

N CS (methylsu Ifonyl)acetarn ide 

CI N-((R)-3--(4-(2-(3,5-dichiloro-4-((,S)-

0O 0 chloro-2
Fl3a HO Cl ,H hiydroxypropoxy)pheiivl)propani-2

oz:7s, yI)phenioxv)-2-hyvdroxypropyi)-N
0 A, (methylsulfonyl)acetarnide 

-NcI N-((S)-3-(4-(2-(3,5-dicli~loro-4-((R)-3

0 chloto-2
Fl3b IHO,, Ci OH hydroxypropoxy)pheiiyvl)propan-2

O~zS, N cl yI)phienoxv)-2-lhydroxypropyl)-N
6' ~ (methylsulfonyl)acetarnide 
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No. Structure Name 

5111 1lsz CI N-((S )-3-(4-(2-(3,5-dichloro-4-((S)-3 

0 q chloro-2
FIRc HO, *l OH hiydroxypropoxv)phieiiyl)propan-2

O.Zsl yi)phenioxy)-2-hiydroxypropyl)-N
6 Ac.C (inethylsulfonyl)acetainide 

Cl N-((R)-3-(4-(2-(3.5-dichilor-o-4-((R)-3'

0 ciloro-2
Fl3d HO C OH hydroixypropoxy)phienyl)propan-2

O-S, vl)plieioxy)-2-lhydroxypropyl)-N

A'cC (methyisulfonyl)actainide 

0 0 I -chloro-3-(2,6-dichiloro-4-(2-(4-(2

G3 HO CI OA hydroxy-3
04 ~~(rnethylvsuilfonianiido)propoxv)pheniyl)pr 

H'~C opail-2-yI)pheinoxy)propan-2-yl acetate 

0 (8)-I-chleoro-3-(2,6-dichiloro-4-(2-(4

Gl3a HO CI ,OAC ((R)-2-hydroxv-3
OZ4s (methyisulfolarniido)propoxy)phienyl)pr 

It N C 
O H CI opanl-2-yl)phierioxy)propani-2-yI acetate 

~Cf 

I 0 (:R)-i-chiloro-3-(2,6-dichloro-4-(2-(4

Gl3b HCI Qc((.S)-2-hydroxy-3
01~s (rnethvlsulfonamiido)propoxy)phienvl)pr 

N'iC opaii-2-yI)phienoxy)propan-2-yI acetate 

CI 

0 0 ~ (.Y)- I-chloro-3-(2,6-dichloro-4-(2-(4

GH HO,. CI .OAc; ((S)-2-Iwdroxy-3

OZZS ~(methyivsuIroinarnido)propoxy)phlenyl)pr 
6'HC opan-2-yI)phcnoxy)propan-2-yl acetate 
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No. Structure Name 

NCI 

0I (R)- I-clhloro-3-(2,6-dichloro4-(2-(4

G13d HOI ~ ((R)-2-Iydroxy-3)
S, ~ ~ (metlvsoIfoniamido)propoxyv)phienyl)pr 

0'HC opan-2-yI)phelioxy)propan-2-yi acetate 

C I 
I~. I-(4-(2-(4-(2-acetoxy-3

0 0 (etlhylsulfolnvl)propoxy)plhenyl)propani
A14 AcOCl ~ c -yl)-2,6-d ich loroph enoxy)-3 

Cl ~chloropropan-2-yl acetate 

0 (S)- I-(4-(2-(4-((S)-2-acetoxy-3
00 (ethvlsuiffonyvl)propoxy)plhenvl)propani

Al4a AcO Cl ,0Ac -2-yI)-2,6-dichloroplienoxy)-3 

Cl ~chloropropaii-2-yi acetate 

I (R)dl-(4-(2-(4-((R)-2-acetoxy-3
0 N.0 (ethiylsulfoniyl)propoxy)pheniyl)propain

Al4b AcO,. CI OAc 2-yi)-2.6-dichiorophenoxy)-3

,-- Cl chloropropan-2-yl acetate 
"0N 

Il (S)-1-(4-(2-(4-((R)-2-acetoxv-3
0 0 (ethylsulfonyl)propoxy)pheniyi)propan

Alkc AcO,. CI *.,0Ar, 2-yi)-2,6-dicliloroplienoxy)-3

Cl chloropropan-2-yl acetate 

I I (R)- I-(4-(2-(4-((S1-2-acetoxy-3 
0 N 0 (ethiylsulfonyl)propoxy)plhcnyl)propan

Al4d AcO CI QOAc 2-yi)-2,6-dichlorophenoxv)-3 

ci chloropropan-2-yl acetate 
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No. Structure Name 

Nl 

N I-(4-(2-(3,5-dichloro-4-(3 -chloro-2
O 0q liydroxypropoxvjpheniyl)propani-2

B14 cO I O yIphenioxy)-3-(etlivisulfonvl)propa-2

Cl y' acetate 

CI (S)-1-(4-(2-(3,5-dicloro-4-((S)-3

0 chloro-2
B14a AcO Ci OH hydroxypr-opoxy)phienyl)propain-2

l Y)phenoxy)-3-(etliylstullbony)propaii-2
CIy acetate 

Cl (I?)-I-(4-(2-(-3,5-dicliloro-4-(Q?)-3

0 0 chlofo-2
BI.4b AcO,, CI O, H hydroxypropoxy)phecnvl)propan-2

-~-½yIphenoxy)-3 -(ethylsulIfonyl])pro pan-2
,,,0C yl acetate 

C CI (R)-1I- (4 -(2 -(3,5 -d ic h oro-4-((S)-3 

o 0 chloro-2
Bl4c Ac0 C ,OH hydroxypropoxy) phony l)propan-2

yI)plicnoxy)-3-(ethiylsulfonyl)propain-2
,~~~-y . Iiacetate 

Nll CI (.S)- I-(4-(2-(3,5-dichloro-4-((?)-3

0 !~ 0 chloro-2
Bl4d AcO Ci OH hydroxypropoxy)phenyvl)propan-2

,,--S Cl yl)phenoxv)-3 -(ethylsu lfony [)pro pan-2
,0 ,, CIyacetate 

I I-chloro-3-(2,6-dicloro-4-(2--(4-(3
O (etliylsulfonyl)-2

C14 HO CI OAc hydroxypropoxv)pheriyl)propain-2

Cl yI)pheiioxy)propan-2-yl acetate 

74



WO 2017/177307 PCT/CA2017/000083 

-No. Structure Name 

N(,S)-I.-cliloro-3-(2,6-dichloro-4-(2-(4

Cl0 HO e q.O c ((,S)-3 -(ethyl su Ifony 1)-2
C14a H Cl ,O& hydroxypropoxy)pheniyl)propa-2

C, yl)phenoxy)propan-2-vy acetate 

N I (R)-i-cliloro-3-(2,6-dichloro-4-(2-(4
o eo ((R)-3-(ethy lsulfonvl)-2

C14h HO, CI OAc Jiydroxvpropoxy)phcniyl)propan-2

C1 yl)ph~enoxy)propan-2-yl acetate 

NCI 
I 0(8)-.-chilo~ro-3-(2,6-diclhloro-4-(2-(4

o ((R)-3-(ethylsulIfonyl)-2
CI~c HO,,Cl *~O~c hydroxypropoxy)phenyl)propan-2

C1 yI)plienoxy)propan-2-yl acetate 

I I (I?)- I -clloro-3-(2.6-dichloro-4-(2-(4
e o ((S)-" -(ethylsulfonyl)-2

Cl~d O CI ~ c hdroxypropoxy)phenvl)propai-2

C, yI)phenoxy)propan-2-vI acetate 
0 

CI , ~ N CII-(4-(2-(4-(2-acctoxy-3 )_ 

cle a oc (ethylsulfonyl)propoxy)-3 
A15 AcO QAc chloroplhenyl)propani-2-vl)-2

,---S C1 cllorophenoxy)-3-chloropropan-2-yI 
CI acetale 

CI ~~~ N C(SI-(4-(2-(4-((S)-2-acetoxy-3

(ethylsulfonyl)propoxy)-3-._ 
Al5a AcO *_0AG chlorophenyl)propai-2-yl)-2

clorophenioxy)-3-chloropropani-2-yI 

,, ~\ CIacetate 
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No. Structure Name 

CI CI(R)-1 -(4-(2-(4-((R)-2-acetoxv-3

0, 0(:O (ethylsulfonyl)propoxy)-3 
Al5b AcO,, ' OAC chloroplienyl)propan-2-yI)-2

s Cl chloroplienoxv)-3-chloropropan-2-yI 
"0~>C acetate 

CICI (S)-1. -(4-(2-(4-((R)-2-acetoxy-3

0C a (ethylsulfonyl)propoxv)-3
Al 5c AcO,, .Oc chloroplienvl)propan-2-vi)-2

-,OAC chloroplienoxy)-3-chloropropani-2-yI 
,, ,' CIacetate 

CI~~ CI~(4(2(4((S)-2-acetoxy-3 

0 0a o (ethylsulfoiiyl)propoxy)-3 
Al5d, AcO QAc chlorophenyl)propaii-2-yl)-2

Cl chlorophenoxy)-3-chloropropan-2-yI 
,"0C acetate 

CI 3-(4-(2-(4-(2-acctoxy-3

A1 0 chloropropo)xy)phienvl.)propain-2-vi)
ACO Cl OAc 2,6-diciilorophienoxy)propanie-1.2-diyI 

AcO Cld iacetate 

CI (S)-3 -(4-(2 -(4 (S-2 -acetox..3 

Al0 0 c h Ioro propoxy)phien yl)propan-2-v I)
AcO CI ~ OAc 2,6-dichlorophenox,,y)propane-I1,2-d iyI 

AcO Cld iacetate 

Cl I (J?)-3-(4-(2.-(4-((J?)-2-aectoxy-3

Alb0 0 chloropropoxy)phenyl)propani-2-yI)
MCO, CI QOAc 2,6-d ichlorophenoxy)propanc- 1,2-d iyl 

diacetate 
McO CI _ ______ 

CI N (R)-3)-(4-(2-(4-((SY)-2-acetoxy-3

Alc0 -~0 chloropropoxv)plienvl)propan-2-yI)
AcO, CI ,I0Ac 2,6-d ich loropheiioxy)propane- 1,2-d iylI 

diacetate 
AcO CI 
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-No. Structure Name 

Cf (S' -3-(4-(2-(4-((R)-2-acetoxy-3

Al0 0 chloropi-opoxy)phenyl)propani-2-yI)
ACO CI CAc 2,6-dichloropienoxv)propanie-1.,2-dlyl 

Aco Cldlacetate 

Nl " 1-(4-(2-(4-(2-acctoxy-3
A1 A OV C0 C~ (ethylsulfonvl)propoxy)-3,5

0 ~dichiloroplieny1)propan-2-vl)phienoxy)
0 Cl 3-chloropropaii-2-vi acetate 

I I(S)- I-(4-(2-(4-((S)-2-acetoxy-3 
Al~a Ac IV~O (ethylsulfonyl)propoxyy-3,5

A7a Ao l ,~ dichilorophenyl)propan-2-yI)phcnioxv)

ci 3-chloropropaii-2-yl acetate 

CI 

N (R)-1 -(4-(2-(4-((R)-2-acetoxy-3

Al~h AcO. CIC~c(ethylsulfonyl)propoxy)-3,5
dichIloroplhenyl)propani-2-yI)plhenoxy)

0o s ci 3-chloropropan-2-yl acetate 

CI 

N (,S)- I-(4-(2-(4-((R)-2-acetoxy-3 
Al~c A O, 0I~ ~ (ethylsulfonyI)propoxy)-3.5

Al7 rS l ,~ dich lorophenyl.)propan-2--yI)phenoxv)

Ci .3-cloropropaii-2-vi acetate 

CI 

aN (R)-lI-(4-(2-(4-((S)-2-acetoxy-3
Al0 AcO 0IQ (ethylsulfonyl)propoxy)-3,5

diclorph Alprpan2-ylpcnov) 

0::s Cl3-chloropropaii-2-vt acetate 
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No. Structure Name 

NCI 
I I 3-(4-(2-(3,5-dichloro-4-(3

A18 0G0 chloropropoxy)phenvl)propan-2

AcO Cl yi)phenoxy)propanic- 1,2-diyl diacetae 

Cl ~ (S)-3-(4-(2-(3,5-dicliloro-4-(3

Al8a 0 0 chloropropoxy)phenvl)propan-2
AcO C, 

yIpieoy rpaeI2-diyl diacetate 

Aco CI y__________y ___________1, 

Cl ~(R)-3-(4-(2-(3 .5-dicloro-4-(3-.  

Al8b 0 0, chloropropoxy)phcnyl)propani-2

AcO Cl yl)plnoxy)propane-1,2-diyl diacelate 

i.-(4-(2-(3.5-dichloro-4-(3

01 cOC chloropropoxy)phenyl.)propan-2

0 ~yI)plhenoxy)-3-(ethiylsulfonyI)propani-2

N 0 (S)- I-(4-(2-(3,5-dichloro-4-(3

A0 ~ 0c chiloropropoxy)pheniyl)propani-2

0 yplnx)-'-(etliylsulfcnyl)propati-2

I ~ ci yl acetate 

C (R)- I-(4-(2-(3,5-dichloro-4-(3
0l 0bAO.C chloropropoxy)phenvl)propan-2

Al~b CO, yl)plhenoxv)-3-(etlivlfonvl)propan..2

ci yl Aacetate 
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No. Structure Namie 

CI 

N 3-(2,6-dichloro-4-(2-(4-(3
A20 0 cliloropropoxv)phenyl)propan-2

Acll Cl yI)phenox-v)propane-lI,2-diyl diacelate 

AcO CI 

Nl (,S)-3-(2,6-diclhloro-4-(2-(4-(

A20a 0 0 chloropropoxy)plienyl)propan-2
ACO Cl ~ yI)phenoxv)propanie-I,2-diyl diacetate 

AcO CI 

CI 

N (R)-3-(2,6-dichiloro-4-(2-(4-(3
A20b 00cliloropropoxy)phenyl)propan-2

AcO CI 

AcO ? Cl I)phenoxy)propane-1,2-diyl diacetate 

Il 1-(2,6-dicliloro-4-(2-(4-(3
0N 0 0chlloropropoxy)pheniyl)propan-2

A21 Ac Cl y)plienoxy)-3-(etlhvlsulfonyl)propan-2

0;sCI yl acetate 

N (S5)-1-(2,6-dicliloro-4-(2-(4-(3

A2la AcO 0 0 chloropropoxy)phenyvl)propani-2
C I 

yI)plhenoxv)-3-(ethylsulfonyl)propani-2
0 sCI Alacetate 

0(-R)-1I-(2,6-d ichloro-4-(2-(4-(3 
0 0 chloropropoxy)phenyl)propaii-2

A21b AcO,. CI yl)phen~oxy)-3-(ethlilfonyI)propan-2

0 sCI v'iacetate 
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No. Structure Name 

3-(4-(2-(4-(2-acetoxv-3

-)Crv o chiloropropoxy)-31
A22 0~ niethylphenvI)propan-2-vl)-2

ACO O~c methylphenloxy)propanie-I.,2-diyl 

AcO C1 diacetate 

I Iv chloropropoxy)-3
A22a 0C 0 ~ mnethylphienyl)propan-2-yi)-2

MO ~0Ac ethiylphienoxy)propanie-1,2-diivI 

ACO c1 d iacetate 
(R)-3-(4-(2-(4-((R?)-2-acctoxv-3

chloropropoxy)-' 

A22b 0 0o methyvlphenyl)propan-2-yl)-2
AcO COAC methylphenoxy)propane-I1,2-d ivi 

AGO d diacetate 

(1?)-' -(4-(2-(4-((,S)-2-acetoxy-3

I I O chloropropoxy)-)
A22c 0c m~ iethylphienvl)propani-2--yl)-2

AcO,, ,~Oic ethvlplienioxy)pr-opane-I,2-divI 

AcO c1 diacetate 

(S)-3-(4-(2-(4-((R)-2-acetoxy-3

O)O Y-0 0chloropropoxy)-3
A2, AcO OcM methylplienvl)propani-2-yl)-2

cl iiiethylphenoxy)propane-1I.2-cliyl 
____ AGO CI diacetate 

1172] In somecmore specific embodiments ofthe compound of FormulaI., the compound has 

one of the flowing structures from Table 3, or apharmaceutically acceptable salt, tautomecr, 

or stereoisomner thereof: 

5 

Table 3. Compounds 

No. Structure Name 
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0,O 
5 ",f 'NcI 

40l 3 -(4-((3-chloro-4-(3-chloro-2

HO OH hydroxypropoxy)phienv1)stilfonyI)ph 

HO cl enoxy)propaiie- I.2-diol 

0_,O 
s CI (R)-3(4((3-cioro-4-((S)-3-cliloro

N ) I 
40a 0 20 

HO ,OH lhydroxypropoxy)pieinyl)sulfoniyl)pli 
enoxy)propane-I1,2-diol 

HO CI 
0,0 

S Cl(S )-3-(4-((3-chloro-4-((R)-3-chloro

40b 0< 0cx 2
HO, OH Iiydroxypropoxy)phenyI)sulfonyl)ph 

HO cl enoxy)propane-I,2-diol 

O0,O 

40c 0 'N0 2
HO, OH hiydroxvpropoxy)phienyl)sulfonvl)phi 

HO clenoxy)propaiie- 1.2-diol 

Sl s/0 CI (R)-3-(4-((3-chloro-4-((R?)-3i-chiloro

40d 0 02 
HO OH hiydroxypropoxy)phienyl)sulfonvl)ph 

enoxy)propane- 12-diol 
HO CI _____________ 

3-(4-((3,5-diclloro-4-(3-cliloro-2
41 HOl O ydroxvpropoxy)phienvl)sulfonvl)ph 

HO C Henoxy)propaiie- 1,2-d iol 

HO CI _____________ 

0,0 
S Cl (R)-3-(4-((3,5-dichloro-4-((S )-3

41aI chloro-2

HO CI ,OH lhydroxypropoxy)plhenyl)sulfonyl)ph 

celoxy)propane- 1,2-diol 
___ HO CI _____________ 
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0,O 
S Ci(S)-3-(4-((3,5-diclhloro-4-((R)-3

41 b o -J o chloro-2
HO,, Cl OH hiydroxypropoxy)plieniyl)sulfonyl)phi 

enoxy)propaiie-J.-do 
HO CI 2-diol__________ 

0,o 
S" CI (5)..3-(4-((3,5-dichloro-4-((S )-3

41 c Oc IC chloro-2
HO, CI .,,OH hydroxypropoxy)plienyl)sulfbnyl)ph 

HO cl enoxy)propane- I 2-d iol 

0,0 
S CI (R)-3-(4-(('3),5-dichloro-4-((R)-3

41 d 0 chloro-2
HO 11 OH hlydroxypropoxy)phenyl)su Ifonyl)ph 

Ho clenoxy)propane-1,2-diol 

0,0 
or S CI 3-(2-chloro-4-((3 -chloro-4-(3

42 chloro-2
HO OH hiydroxypropoxy)phienyl)sulfonvl)pli 

HO cl enoxy)propane- I.2-diol 

0,0 
N c (J?)-3-(2-chloro-4-((3-cliloro-4-((S)

42a o 3chloro-2
HO ,0H ydroxvpropoxy)plhenyl)SuLIfonyvl)ph 

0 OH enoxy)propane-I,.2-diol 
HO cI 

0,0 
Nls c (S)-3 -(2-chloro-4-((3-chiloro-4-((I?)

42b N 0 chloro-2
HO,,, OH lhydroxypropoxy)plieniyl)suillol~ph 

HO cl enoxy)propane-I1.2-diol 

00/ 
or S CI (S) 3 (2hIo4-((3'-hlo4((S)

42c o 3chloro-2
HO, ,OH hiydroxypropoxy)plienyl)sulfonvl)pli 

HO clenoxy)propane-I,2-dioi 
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O0_0 
ci sc I (R)-3-(2-cloro-4-((3-chloro-4-((R)

42d N -~3-chloro-2

HO OH Iwdroxypropoxy)plienyl)sulfoiivl)ph 

HO cl cnoxy)propane- I 2-diol 

I -cil~oro-3-(2,6-diclhloro-4-((4-(2

43 lw C 0hdroxy-3
HO Ci OH r-nctlhoxvpropoxy)phlcnvl)sulfonivl)Ph 

C enoxy)propaii-2-of 
00 

I l (,S)-1-chloro-3-(2,6-dichloro-4-((4

Ofa I 0 ((R)-2-hydroxy-3
43a O C .,O rntlioxypropoxy)plienyl)sulfoniyl)pli 

O Ce noxy)propan-2-ol 

0,0 

Is/I CI (R?)-I-chloro-3)-(2,6-dichiloro-4-{(4

O3 "( ((S)-2-hydroxy-3
3b HO, CI OH inethioxypropoxy)phenyI)sulfonyl)phi 

O c eiioxy)propaii-2-ol 

0,0 
s CI )lclr--26dcioo4(4 

HO,, 0I 0 ((S)-2-hydroxy-3
HO,, CI ,OH rnetlhoxypropoxy)phenyl)sulfonyl)phi 

0 clenoxy)propati-2-ol 

00/ 
s ci clr--26-ihoo4(4 

(R- Iclr--26dcioo4(4 
43 " r0 ((R)-2-hydroxy-3

4d HO Cl I OH rnclhoxvpropoxy)pliciv i)suI Ifollyi)pI 

0 Cl enoxy)propan-2-ol 
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cI 01, C !1 I -chloro-3-(2-chloro-4-((3-cliloro-4

44N 0 (2-hydroxy-3
HO OH rnTctlhoxypropoxv)pheniyl)sullfonyl)phi 

O Oc enoxy)propan-2-of 

0"0 
ci '~s ci 

'N (S)- I-chloro-3-(2-chloro-4-((3

O4 0 ch laro-4-((R)-2.-hydroxy-3 
44a O 0H rnetlioxypropoxv)pienv1)sulfoniiv)pl 

0 CI enoxv)propan-2-ol 

0"0 

'N (R)-l-chiloro-3-(2-chloro-4-((37

4b H,0 'N 0 OHchloro-4-((S)-2-hydroxy-3
44b O,, H iethoxypropoxv)pheniyi)sulifonyl)ph 

0 a etioxy)propaii-2-oi 

0"0 

Da (S)-i.-chloro-3-(2-chloro-4-((3I
44 O 0 OHchloro-4-((S)-2-hyvdroxv-3

44c O,. ~0H ethoxypropoxy)pheniyI)stilfonyl)ph 

0 C enoxy)propatl-2-ol 

0"0 

'N I(R?)- I-chloro-3 -(2-cliloro-4-((3
4d0 0 chloro-4-((R)-2-hydroxy-3
4d HO OH mcnthioxypropoxy)phieny I)su [follyI)plI 

Oc enx)propan-2-ol 

0_0 
S c I) -aiio-3-(4-((3,5.-dichloro-4-(3

45 00 chloro-2
HO CI OH lhydroxvpropoxy)phenyl)sulfonyl)phi 

H2N cienoxy)propaii-2-oI 
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0,0 
S Ci (R?)-i-arnino-3-(4-((3,5-dichloro-4

45a 0'a 0 ((S)-3-chloro-2
HO CI O H lidroxypropoxv)phicnyl)sulfonyl)ph 

H2N I enoxy)propan-2-ol 

0,0 
\S/ C (,S)I-anino-3-(4-((3,5-dicliloro-4

45b 00 ((]?)-'3-chloro-2
HO,. Cl OH hydroxypropoxy)plienyl)sulfonvl)ph 

H2N clenoxy)propan-2-ol 

S Cl (5Y)-.i-arnino-3-(4-((I.,5-dichloro-4

45c 0 0 ((S)-3-cliloro-2
HO,. CI .,OH liwdrox-vpropoxv)plhcnyt)sulfonyl)ph 

H2N clenoxy)propan-2-ol 

0,0 
S CI(R)-I -arnino-3-(4-((3.5-dich~loro-4

45d 0 N0 ((]R)-3-chloro-2
HO C I OH lhydroxypropoxv)phienyl)sulfonyl)ph 

H2N c Ienoxy)propan-2-ol 

0,0 
s CI IV-(3-(4-((3,5-dichloro-4-(3-chloro

0 2
46 HO C OH livdroxvpropoxy)phecnvl)sulfonyl)ph 

0- 1 enoxy)-2
6' HI hvr propyl)methanesulfonamide 

S NCI N-((-R)-3-(4-((3,5-dichloro-4-((S)-3

I chloro-2

46a HO *l .0H lhydroxvpropoxy)plheiwl)SuilfOnlV)ph 

I enoxv)-2
0 HCI hydroxypropyl)methanesulfoniarnide 

0 00 

aN 0 chloro-2
46b HO, 0 Chyj ldroxypropoxv)phenyl)sulfonyl)ph 

0- 1 enoxy)-2
NCI hydroxypropyl)miethanesufonawnide 
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0_0 

H 0, a 0 N chloro-2
46c CI H ydroxypropoxv)phienvl)sulfonyl)ph 

ozzslenoxy)-2
NCi hydroxyptopyl)niethancsulfoilarnile 

o0 
CI N-((R)-3-(4-((3,5-dichiloro-4-((R)-3)

0 -~ 0chloro-2
46d HO a CI? OH lydroxypropoxy)plhenyl)suilfonyl)ph 

0-1 H Cl OH noxv)-2
6' CI hydroxypropvl)niethaniesulfonamiide 

0,Ja l 1-cliloro-3-(2,6-dichiloro-4-((4-(2
47 HO0I O hydroxy-3

filocrpholiniopropoxy)phienyl)stli~foiiy 

N ci )phcnroxy)propati-2-oI 

/10c 

(8 )-i-chloro-3)-(2,6-diclhloro-4-((4
0 0 ((R)-2-hydroxy-3 

47a H CI ,OH orpholiinopropoxy)phenyl)sulf onivI 

N cl )plienoxy)propan-2-oI 

00 

0, 0 (1?)- 1-chloro-3 -(2.6-diclhloro-4-((4

47b HO, CI O_ H ((,S)-2-hydroxv-3
morphiolinopropoxy)phienyl)sultbnivI 

N Ci )phenjoxv)propaii-2-ol 

00z 

cl ~(8)-1-chloro-3-(2).6-dichloro-4-((4

47c HO, 1 I (0 ((S)-2-hydroxv-3
47c HO l ,,OH iiorpholiiiopropoxy)phienyl)sultfoniyl 

r N ci )phenoxy)propan-2-oI 
0j 
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0_0 

(R}.-i-chloro-3)-(2,6-dichiloro-4-((4
47d O C OH((R)-2-hvdroxv- 3

imorpholiinopropoxv)phienyl)sulfoniy 

N cl )plicnioxy)Propan-2-ol 

0, 

s Ci 
I I-chloro-3-(2,6-dicehloro-4-((4-(2

0a 0 hydroxv-3-(] H-imidazol-I 
48 HO CI OH yI)propoxy phienyl)sulfonyl)phicnox 

/N CIy)propan-2-ol 

I I l (S )-I-chloro-3-(2,6-dichloro-4-((4

0j 0 ((R)-2-hvdroxv-3-(1H-irnidazol-l
48a HO Cl .oOH 1l) )i ) foviphno 

/N Ci y)propan-2-ol 

'SI (R)-l-chiloro-3-(2,6-dichIoro-4-((4
0'c 0 ((S)-2-hydroxy-3-(I H-imidazol-I.

48b HO,. CI OH vl)propoxy)plienyl)suffoniyl)plieniox 

/N ci y)propan-2-ol 

NJ, 

I(.S)- I-ch loro-3-(2,6-d icloro-4-((4
00 (( S)-2-hyvdroxy-3-(1H-imiidazol-I 

48c O, C ,~O vI~ropxy)phienyl)sulfonyl)plienox 

/N CI y)propaii-2-of 

N CI 

s cl (R)-I-chIloro-3-(2,6-dichloro-4-((4
O0 ((R)-2-liydroxy-3-(1 H-imidazo- I 

48d HO Ci O H yl)propoxy)phenyl)stulfconyl)phleniox 

/", N Ci y)propan-2 .-ol 
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0,0 

Il sc I -ch loro-3 -(2-chiloro-4-((3 -ch loro-4
0 N 0 (2-hydroxy-3 -(IH- im idazol-1 

49 HO OH yI)propoxy)plicnyl)sut lnjyl)plleiox 

<'/ N CI y)propan-2-of 

N 9 

0,0 
CI s cI (S)- I-chloro-3-(2-chloro-4-((3

N o chloro-4-((R)-2-hiydroxy-3-(IH
49a HO ,H irnidazol-l

/ N Ilocl yl)propoxy)phenyl)sutlfony'I)plheiox 
/ C y)propan-2-ol 

0_0 
CI Is CI (R)lhifo-3(2h1o~o4-(3

c 0 cloro-4-((,S)-2-li yd roxv-3 -(I H
49h H0,, OH iirnida70l-1 

< N oc I yI)propoxy)phenyl)suilfonyl)plienox 
/N CI y)propan.2-ol 
N 9 

0,0 

o - ~ChlOTO-4-((,S)-2-hiydroxy-3-(1H
49c HO/. ~H irnidazol-1

N -Iocl yI)propoxv)phienyl)sulfoniyl)pheniox 
/ N CI )propan-2-ol 

N 9 

0 
Cl s Cl (R)-l-chloro-3-(2-chloro-4-((3

N'oo4(()2hdox--lH 0 -~0 clr--()2hdoy (H 
49d H H irnidazol-I

yl)propoxy)phenvl)stilfoniyl)phcnox 
/N CIrpll2o 

N 9 

00 ' 
I s cl I-cliloro-3-(2,6-dichloro-4-((4-(2

50 01( P O ydroxy-3
HO CI OH (ethyIvsulfoiiyI)propoxv)pheniy)sulfo 

____ s n yl)phieno>.y)propan-2-ol 
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I i (I)-chloro-3-(2-,6-dichloro-4-((4

00 c : 0 ((,S)-2-hydroxy-3
S~a HO i *~0H (cthylsulfoiiyl)propoxy)phcenyI)sulfo 

nyl)plienoxy)propan-2-ol 

0,0 
s cl(1)-I-chloro-3-(2,6-dichloro-4-((4

00 0j 1 ((R)-2-hydroxy- 3
Sb HO ~ CI OH (ethylsuilfonyl)propoxy)phicnyl)sulfo 

nI)plienoxv)propan-2-ol 

0,0 Is Cl (S )-I-chloro-3-(2,6-diclhloro-4-((4

5c0 ; 0 ((R)-2-hydroxy-3)

_~cHO, CI OH (ethyl sul fony I)propoxy)pheny l)sulIfo 

nyl)phenoxy)propan-2-ol 

00 

Cl(R)- I-chloro-3 -(2,6-dich lofo-4-((4

0 0 ((S)-2-hydroxy-3
Sd HO Cl OH (ethylsuilfonyl)propoxv)phcnyl)sulfto 

ci nyl)phenoxy)propan-2-oI 

0,0 

)a I -chloro-3-(2-chloro-4-((3-chloro-4

5t H 0 0 O (2-hydroxv-3
51 H OH (ethylsulfoniyl)propoxy)phenyI)sulfo 

C nyl)phenoxy)propan-2-ol 

a -a " (S)- I-chloro-3-(2-chloro-4-((3
o1 a O chloro-4-((S)-2-hydroxy-3

51a O *~OH (ethlsulfoniyl)propoxy)pheniyl)sulfo 

,,--Si yl)phenoxv)propan-2-ol 
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0,0 
S (R)-1-chloro-3-(2-chloro-4-((3

I I 
01 H0 chloto-4-((R)-2-hydroxy-3

Sb HOt hH (hy Is uIfo nyl) pro poxy) phecn yl)s ulIfo 

nyl)phienoxy)propan-2-ol 

0,0 

YI (S)- I-chloro-3-(2-chloro-4-((3

0 0chloro-4-((R)-2-hvdroxy-3 
Sic O,~ ~OH (ethy lsulfoniyl)propoxy)phcnvl)sulfo 

nyl)phenoxy)propan-2-of 
0 _ _ _ _ _ _ 

0,0 

)a (I?)- I-chloro-3 -(2-chloro-4-((3 )

ON d 0 chloro,-4-((S)-2-hydroxy-3
Sid O OH (ethylsulfoiiyl)propoxy)pheniyl)sulfo 

I iiyI)phenoxy)propan-2-ol 

0 0 

,- N 3-(2,6-dichloro-4-((4-(3-chloro-2

52 0 l 0 hdroxypropoxy)phienyl)sulfonyl)ph 
HO C OHenoxy)propane- 1.2-diol 

HO C 
0 0 

CI (]?)-' -(2,6-dichloro-4-((4-((S)-3

52a 0,:0chloro-2
HO CI .,,OH hiydroxvpropoxy)pheniyl)sulfonyvl)phi 

enoxy)propatie-1,2-dioI 
HO C _____________ 

0 0 
N (S)-3 -(2,6-dichloro-4-((4-((R)-3

52b 0) chloro-2
HO, CI OH hiydroxypropoxy)plhenyl)sullfonvl)ph 

HO I Oclenoxy)propa~iie-1.2-diol 
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0 0 

52c ol chloro-2
HO,, Cl OH hydroxypropoxy)plienyl)sulfonyl)ph 

HO loc Ienoxy)propane. 1,2-diol 

00 
CI (]?)-3 -(2,6-dicloro-4-((4-((?)-3

52d 0 - chloro-2
HO CI OH ydroxypropoxy)phienyl.)sulfonyl)ph 

enoxy)propaiic-1,2-diol 
I HO CI 

II I-chiloro-3J-(4-((3,5-dichloro-4-(3)
0 0 (ethylsulfonyl)-2

53 HO CI OH liydroxypropoxy)pheniyl)sulfonyl)ph 
0 

0-::s clenoxy)propan-2-ol 

0 0 

0 IC ~ (kS)- I-ch loro-3 -(4-((3,5Adich loro-4

O 0 ((S)-3-(ethvlsulfo,,yl)-2
.53 a HO cI _\OH Iivdroxypropoxy)plieniyl)sulfonyl)ph 

0\ 
C ~ enoxy)propan-2-ol 

0 I C L (R)-1 -chloro-3-(4-((3,5-dichloro-4

03 HO0lO ((R)-3-(ethylsujlfonyl)-2

53 0~ CI H hdroxypropoxy)phienyl)sulfonyl)ph 

cl enoxy)propaii-2-ol 

0 

53c O,. Cl .OH (S)-I-chloro-3-(4-((3),5-dichloro-4
0O ((R)-3-(ethylsulfonyl)-2

53c H Cl ,OH hvdroxvpropoxy)phenyl)sulfonyl)ph 

0 , enoxy)propan-2-ol 
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00 

I I(R)- I-chloro-3-(4-((3,5-dichloro-4
N, ((.S)-3-(ethyksultbnyl)-2

53d HO Cl OH hiydroxvpr-opoxy)phienyl)suilfonvl)phi 
0 

cl enoxy)propan-2-oI 

00 

cli 3-(4-((3..5-dichJoro-4-(3
54 0 Ih oropropoxy)phenyl)su IlbnylI)phen 

HO C, l oxy)propane-I1,2-diol 

00 

cl ~(R)-3-(4-((3,5-dicliloro-4-(3

54a 00 cliloropropoxy)pieniy1)sulfonyl)phcnt 
HO C, oxy)propanc- 1,2-diol 

HO Cl _____________ 

S Cl 

S(,S)-3-(4-((3 ,5-diclhloro-4-(3
54b HO0 chiloropropoxy)phienyl)silfonyvl)phen 

HO, C, l oxv)propane- 1.2-diol 

00 

N l 11 0 -(4-((3,5-dichloro-4-(3 
55 HO cl ch foropropoxyv)pheniyl)sulfonyll)pheni 

0 oxy)-3-(elhylsulfoinyl)propan-2-oI 

0 0 

NC (kS)- I(4-((3.5-dichoro-4-(3
55a HO Cl cliloroprolpoxy)pheny I)sulfonyl)phen 

0 oxy)-3-(ethiylsulfoiiyl)propan-2-oI 
oz~s Cl 
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0 0 (RI--(4-((3,5-dich loro-4-(3
55b HO. Cl ciiforopropoxy)phienyi)su Ifonyl)phcn 

0 ~oxy)-3-(etliylsulfonvI)propan-2-ol 

00 
Il I 

3-(2.6-dichloro-4-((4-(3

56 00 clhiloropropoxy)pheiiyl)sulIfotiyl)pheni 
HO cI oxy)propaiie- 1,2-d iol 

HO cI 
00" 

c I S 
(R)-3-(2,6-d~ichloro-4-((4-(3

56a 00 ch loropropoxy) phenylI)su.lfonyl)ph en 
HO 0 CI oxy) pro pane- ].2-d iol 

0 0 

c s- (S)-3-(2.6-dichloro-4-((4-(3

56b H,0 cl0 clhloropropoxy)pheniyl)sulfonyl)plhen 

HO,, CIoxv)propane-1,2-diol 

0 0 

Il I 
HO o -(2,6-dikhloro-4-((4-(3

57 H Ci clh.Ioropropoxy)phienyl)sulfoniyl)phien 

0 \oxv)-3-(ethiylsulfonyl)propan-2-oI 
0 ~iS Cl 

00 

(S)- I-(2.6-dichloro-4-((4-(3

57a HO cI cliioropropoxy)pheniiv)sulfonyI)pheni 

0 \ ~oxy)-3-(ethiylsulfoniyl)propanl-2-o 
0-;:scI 
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00 
C O S 

C0 S O(R)-1-(2,6-dichloro-4-((4-(3

57b HO,, Cl chlioropropoxy)phenyl)sulfonyl)phen 

O oxy)-3-(ethylsulfonyl)propan-2-ol 

0 :s Cl 

[173] In some more specific embodiments of the compound of Formula I, the compound has 

one of the following structures from Table 4, or a pharmaceutically acceptable salt, tautomer, 

or stereoisomer thereof: 

5 [174] Table 4. Compounds 

No. Structure Name 
00o 

Cl 3-(4-((4-(2-acetoxy-3

A40 chloropropoxy)-3
AcO OAc chlorophenyl)sulfonyl)phenoxy)pro 

pane-1,2-diyl diacetate 
AcO Cl 

0OO 

N CI (.)-3-(4-((4-((S)-2-acetoxv-3

A40a 0 chloropropoxy)-3

AcO *OAc chlorophenyl)suIfonyl)phenoxy)pro 

pane-1,2-diyl diacetate 
AcO CI 

S Cl (R)-3-(4-((4-((R)-2-acetoxy-3

A40b 0 0 chloropropoxy)-3 
AcO-, OAc chloroplienyl)sulfonyl)phenoxy)pro 

pane-1,2-diyl diacetate 
AcO CI 

00o 

S N (R)-3-(4-((4-((S)-2-acetoxv-3

A40c O O chloropropoxy)-3

AcO,, ,OAc clilorophenyl)sulfonyl)phenoxy)pro 

pane-1,2-diyl diacetate 
9AcO CI 
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0_,0 
S ci (S5)-3-(4-((4-((R)-2--acetoxv-3J

A4Od a ochloropropoxy)-3
AcO QAc clhlorophenyl)sulfonvl)pitenoxv)pro 

AcO cl anc-1,2-diyl diacetate 

S cI 3-(4-((4-(2-acetoxy-3

A41 04 C~ 0 chloropropoxy)-3,5
AcO CI OAc dicliloroplienvl)sulfoitiyl)plienoxy)p 

ropane-1,2-diyl diactate 
AcO Cl 

0,0 
s cI (,S)-3-(4-((4-((,S)-2-acetoxy-3

A~la -~ Qclloropropoxv)-3,5
AcO CI ,\0Ac dichlorophenyl)sulfoniyl)phlenoxy)p 

AcO clropane-1,2-diyl diacetate 

S CI (R)-3-(4-((4-((R)-2-aceoxv-3

A4Ib 0j IC 0 cliloropropoxy)-3,5
AcO, CI OAc dichIlorophenyl)sulfoiiyl)phecnoxv)p 

I AcO clropanc-1,2-diyl diacetate 

0,0 
S CI (J?)-3-(4-((4-((S)-2-acctoxv-3

A4 Ic 0a 0 chloropropoxy)-3 ,5
AcO, CI , 0Ac dichiloroplienyl)silfoiiyl)phecnoxv p 

AcO clropalle-1,2-diyl diacetate 

0,0 
S CI (S)-3 -(4-((4-((R)-2-acetoxy-3

A41ld 0~ )? 0 chloropropoxy)-3,S
AcO CI COAc dich lorophieny I)sulItbnylI)ph cnoxv)p 

AcO clropane-I,2-diyl diacetate 

0,0 
ci 's ci 3-(4-((4-(2-aicetoxy-3

N chloropropoxy)-3
A42 A 0 0 O chloroplienyl)sulfonyl)-2

AcOO~c ch lorophenoxv)propane-I1,2-d iy 

_____ AcO Cl diacciate 
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o0_0 
ci s ci (S)-3-(4-((4-((,S)-2-acetoxy-3

Da cliloropropoxy)-3
A42a A 0 0 Occhiorophenyi)sulfoiiyi)-2

AcO ~O~c ch lorophenoxy)propane- I 2-diyl 

AcO ci diacetate 

ci Ci (R)-3-(4-((4-((R)-2-acetoxv.-3

I chioropropoxy)-3

A42b Ac,0 0 O cliloropienyl)sulfoiy)-2

AcO, Q~c chloroplienoxy)propane-I -2-diyl 

AcO ci diacetate 
0,0 

ci Is/ ci (R)-3-(4-((4-((S)-2-acetoxy-3

N. chi~oropropoxy)-3
A42c 0c 0 Occ 111o ro pheny I)sulIfo nyl)-2

AcO,,, I~0 cloropiienoxy)propane-1,2-diyi 

AcO ci diacciate 

ci s. Ci (,S)-3I-(4-((4-((R)-2-acetox-
cilloroprcopoxy)-3

A42d 0 0 chilorophenyl)sult'onyl)-2
AcO CAc ciorophietoxy)propane- 1,2-divi 

AcO cl diacetate 
0,0 

s Cl ]-(4-((4-(2.-acetoxy-3

04 c ~ : 0 cliloropropoxy)-3,5
A3 cOCi Q-- Ac dichioroplienyl)su lfoliyl)phenoxy)

0 Ci -rthxpropan-2-yl acetate 

ci(R)- I-(4-((4-((S)-2-acctoxv-3 

A4a0a 0 cliloropropoxy)-3,5
A4a AcO Ci IOAc dichiorophenyl)suilfonyvl)phenoxv)

0 3-etoxpropaii-2-yl acetate 

0,0 
s Ci (,S)- I-(4-((4-((]?)-2-acetoxy-3

o43 0 cliloropropoxy)-3.5
A4b AcO,, C' ~ dichliorophenyl)stulfoniyl)phenoxy)

0 ci 3-methoxypropati-2-yi acetate 

96



WO 2017/177307 PCT/CA2017/000083 

S Ci 
I I(,S)- I-(4-((4-((S)-2-acetoxy-3 

0'a chloropropoxy)-3,5
A43c AcO, C' *--0AC d ih lorophenyl)su IfollyI)pheioxy)

0 1 3-rnethoxypropan-2-yI acetate 

0"0 
s C1 (I?)-lI -(4-((4-((?)-2-acetoxy-3

a'C 1 chloropropoxy)-3 ,5
A43d AcO CI COAc dichlorophienyl)SulfolY)pheiioxy)

-o c -methoxvpropani-2-yi acetate 

0,0 
C1 CI GI-(4..((4-(2-acetoxy-3-) 

Da chloropropoxy)-3

A44 cOOccloroplienyl)sulfonyl)-2

clilorophenioxy)-3)-methioxypr-opani
0 C1 2-yl acetate 

0"0 
C1 S C1 (R)- I-(4-((4-((S)-2-acetoxy-3'

o 0 clloropropoxy)-3
A44a AcO _,OAC c h I op henyl)s ulIfolly )-2

chiloroplienioxv)-3-metlioxypropani
0 C1 2-yl acetate 

C1 C1 ()I -{4-((4-((R?)-2-acetoxy-3

O~c ehloropropoxy)-3
A44b AO.chlorophcnvl)sulfoiiyI)-2

? ~chiloroplielnoxy)-3-mietlioxypropan
o C1 2-yl acetate 

0"0 
C1 Is/ C1 (S)-I -(4-((4-((S)-2-acetoxy-3

)a chloropropoxy)-3
A44c AcO, I~A clorophenylI)su IUfoy 1) 2

chlorophenoxv}-3-methioxypropani

0 C I 2-yI acetate 
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0 
CI s Cl (R)- I-(4-((4-((R)-2-acctoxv-3 

0 chloropropoxy)-3
A44d AcO OAc chloroplienyI)sulfony1)-

chlorophenoxy)-3 -inethioxypropan

0 Cl 2-yvlacetate 

0,0 
S Ct 1-(4-((4-(2-acctoxy-3-QV

A45 0 0 ~ acelylIacetamiido)propoxy)phcnyl)s 
AcO Cl QAc ulfonyl)-2,-dichlorophenoxy)-3

Ac2N Cl hloropropaii-2-yl acetate 

0,0 
s ci N-acetyl-N-((R)-3-(4-((3,5

lll? ~ dicliloro-4-((,S)-3 )-chloro-2

A a HO Cl ,H hydroxvpropoxy)phenvl)sulfonyvl)p 
lienoxy)-2

Ac-2N ci hydroxvpropyi)acetain ide 

00/ 
S Cl N-acetyi-Nv-((S)-3-(4-((3,5

A4S ~I dichloro-4-((R)-3-chloro-2
HO,, 0l O hydroxvpropoxy)pheniyl)sulfonyl)p 

Hol l OHhenoxy)-

Ac2N cl hydroxypropyl)acetam ide 
0,0 

\ s ci N-acetv I -V(S--4(3 
N 

A45( 1 dichloro-4-((S)-' -chloro-2
A45c 0 hydr-oxvpropoxy)plhenyl)sulfonyl)p 

HO0,, Cl QH henoxy)-2

Ac2N c I hydroxypropyl)acetarni de 

0,ci N- acetvl-N-((R)-3-(4-((3,5

A45d 0 Ndichloro-4-((R)-3-chloro-2

HO5 0i O hydroxypropoxv phienyl)sulfonyl)p 
lienoxy)-2

Aq2N ci hvdroxypropyl)acetamide 
0,0 

NCI I-(4-((4-(3-acetamido-2

B45 00 aecoxvpropoxy)phienyl)sulfonyl)
AcO Cl O Ac 2,6-dichloroplienoxv)-3

chloropropani-2-yi acetate 
_____ NA Cl ________ _____ 
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0_0 ci NlA-((R)-3-(4-((3,5-dichloro-4-((S )-3
I cloro-2

B45a 00 lhydroxypropoxy)phenvl)sulfonyl)p 
HO CI ,,OH lienoxy)-2' 

____ AcHN ci C hydroxyPropyl)acetainide 
0 0 

ci Nl,-((k5)-3-(4-((3,5-dichlort)-4-((R)-')
I I chloro-2

B45b 0 0 hiydroxvpropoxy)plhenyl)sulfonyl)p 
HO. Ci O,, H lin1 )2 

AcHN Ci livdroxypropyl)acetai-nide 
0,0 

ci Nl-((,S)-3-(4-((3,5-dichloro-4-((.)-3
I chloro-2

B45c 00 lhy.droxypropoxy)pheiiyl)sulfonyl)p 

HN,, CIl~HIienoxy)-2?
AcHN Cl hvdroxypropyl)acetainide 

0,0 
3 ci N-((R)-3-(4-((3,5-dichloro-4-((R)

3 -chloro-2

B45d 0c 0 liydroxypropoxy)phenyl)sulfoniyl)p 
HO Cl OH lienoxy)-2

AcHN ci hydroxypropyl)acetarnidc 

ci's CI ]-(4.-((4-(2-acetoxy-3-(N
I ~(meitliylsulfoniyl)acetarnido)propox 

A46 0c Ci Oy )pheflyl)sulfoflyl). 2 ,6
I dich lorophcnoxy)-3-ch loropropan

00' 
s. CI (,S)- I-(4-((4-((R)-2-acetoxv-3-(.N

0 (iethylsulfbnyl)acetainido)propox 
A46a AcO C 0,~~ y)ph~enyl)sulfonyl)-2,6

oz: Cl ,O& diChloroplhenoxy)-3-clhloropropan
11NCl 2-yl acetate 

____ 0 Ac 
0 

0' I (? (iinethylsullfonvl)acetarnido)propox 

A4b ACO,, C OAc y)phenyl)sulfonyl)-2,6

I dichlorophenoxy)-3-chloropropan.
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00 
CI (,S)-1I-(4-((4-((S)-2-acetoxv-3 -V

0 N 1 (mcthylstlfolnyl)acctamido)propox 
A46c AcO,, CI ,0Ac y)phenyf)sulfonyJ)-2,6

0- 1 dichloropheCnOxy)-3-chioropropan
6'' CI 2 -yl acetate 

0,0 
s CI (R)-] -(4-((4-((R)-2-acetoxv-3-(,N

046 N (methylsulfonyl)acetain ido)propox 
A4d AcO CI QOAc y)pheiiyl)sulfonyI)-2,6

01 diclorophenoxy)-3-chloropropaii

S Cl 

Il ] -(4-((4-(2-acetoxv-3

A47 A O r 0I O~ chloropropoxy)-3,5
AcO Cl O~c dichlorophl)lfoniyl)phenioxy)

r Nci 3-morpholinopropaii-2-yl acetate 
0,) 

0\ 10 C (R?)-l-(4-((4-((S)-2-acetoxv-3

A47a 0'a IC 0A chloropropoxy)-3,5
AcO Cl .,CO~c dichIoroplienvl)stilfoiiyl)phenioxv)

r N i 3-iniorpholinopropan-2-yi acetate 

0~ (5S-41-4-((4-((]?)-2-acctoxv -3
A47b AcO, CI GOAo chloropropoxv)-3,5

dichlorophienYJ)sulfoiiyl)phenioxy)

r N ci 3-morpholinopropan-2-vl acetate 
0,, 

N l (S)-lI-(4-((4-((S)-2-acetoxy-3

A4c0a N 0 chloropropoxv)-3 ,5

A47c AO. I * A dichl~iorophenlyl)SuL[fonlvl)pheiioxv)

N ci 3-norpholinopropan-2-yv acetate 
0 
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0,0 
s CI 

I I (R?)-1l-(4-((4#{R)-2-acetoxv-3

A47d AcOC Qc chloropropoxy)-31,5

"c dichloroplienvt,)stilfoniyl)phenioxy)

N ci 3-morpholinopropan-2-yl acetate 

0,0 
S CI 1-(4-((4-(2-acetoxv-3-(]H

o 0o iinidazol-1 
A48 AcO Ci OAc yI)propoxy)phienyl)sulfoniyl)-2,6

N Cl dich lorophenoxy)-3-chilor-opropan
/N C 2-yl acetate 
N 9: 

S/ CI (S)- -(4-((4-((I?)-2-icetoxy-3 -(IH 

O'C r l? oiniidazol- I
A48a AcO CI OAc yl)propoxv)pheniyl)sulfoniyl)-2,6

N Cl dichilorophienoxy)-3-clhloropropani
CI 2-yl acetate 

N 9 

0,/ 
s CI (R)- I-(4-((4-((S)-2-acetoxy-3-(IH

0C -: 0 irnidazol-1
A48b AcO, CI COAc yI)prop~oxy)phenivi)sulfoniyl)-2,6

dich lorophenoxv)-3-ch loropropaii
/ N CI 2 -yi acetate 

___ N 9 

0,0 
S CI (S)- I-(4-((4-((S)-2-acetoxy-3)-(]H 

0"' -l 0 imidazol-l
A48c AcO,, CI .Ac yl)propoxy)phcnyl)sulfonyi)-2.6

dichloroplienoxv)-3-chloropropan
/N CI 2-yi'acetate 

N 9 

S CI (I?)- I-(4-((4-((?)-2-acetoxy-3-(lH 

I~ 0 iiiiidazol-I

A48d AcO CI OAc yl)propoxy)phenyl)suilfonyl)-2,6

N Cl ~dichIloroplienoxy)-3)-clhloropropain
/ N CI2-vl acetate 

N 9 

101



WO 2017/177307 PCT/CA2017/000083 

0,0 
Cl CI I-(4-((4-(2-acetoxv-3-(lz

Da irnidazol- 1-yI)propoxy)-3
A49 AcO QAc chlorophenyl)sulfonyi)-2

N chloropheiioxy)-3-clIloropropan-2
/N CI yiacetate 

-fj 
00 

CIN CI (S)- I-(4-((4-((R)-2-acetoxv-3-(ll

0 iridazol-1-yl)propoxy)-3
A49a AC O0Ac cloroplienyl)sulfonli)-2

clhlorophenoxy)-3-cliloropropani-2
/N Cl yi acetate 

CI CI (R)-1.-(4-((4-((S)-2-acetoxy-3-(IH
N0iinidazol-1-vI)propoxy)-3

A49b Ac0o, GAc clilorophienyl)SLulfonyl)-2

I- < Cl chlorophenioxy)-3-cloropropaii-2
CI ~ yl acetate 

0 
\Cl CI (S)- I-(4-((4-((S)-2-acetoxy-3 -(I H

0 i i n id azo I- I-yl)p ropoxy)- 3 
A49c Ar0.,. .OAc cliloroplienyl)sulfonyl)-2

N Cl chlorophienoxy)-3-chloropropani-2
/N CI yiacetate 

CI N C (R)- I-(4-((4-((R)-2-acetoxy-3-() H

0 ~ 0iridazol- I-yi.)propoxy)-

A49d AcO OAc chilorophienyl)sulfonyl)-2

chlorophenioxy)-3-chloropropani-2

/ N CI yiacetate 

N Il -(4-((4-{2-acetoxv-3

A50I 0 (ethvlsulfonyl)propoxy)phcniiN)sulf 
A0 AcO CI QOAc onyl)-2,6-dichloroplicnoxy)-3

chloropropan-2-yl acetate 
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0,0 

05a A ; 0 (ethySLsulfonyl])propoxy)plienyl)sulf 
A5a AOCI ..OAc onyvl)-2,6-dicliloroplhcnoxy)-3

chloropropan-2-yl acetate 

0,0 
s CI (I?). (4-((4-((R)-2-acetoxv-3

A5b0a 0 (ethvlsuilfonyl)propoxy)phcnyl)sulf 
AAb O, CI OAc oniyl)-2,6-dichiloroplhenoxy)-3

cliloropropan-2-yl acetate 

00 

S CI 
S(,S)- I-(4-((4-((J?)-2-aceto.\y-3

A0 Ac 0aN 0 (ethy]LsIlfonyl)propoxy)phienyl)suilf 
ASc cOCI *-I0AG onvl)-2,6-diclilorophenoxy)-3

chloropropan-2-yi acetate 

00 ' 
\s CI (I?)- I-(4-((4-((S)-2-acetoxy-3 

A5d AO 0a0 (ethylsulfoniyl)propoxy)phelnvl)sulf 
A d AOC' OAc oniyl)-2,6-dichiloroplhcnoxy)-3

chloropropani-2-yi acetate 

00 

CI -YS CI i -(4-((4-{2-acetoxy-3

0 N 0(ethylsulfonyl)propoxy)-3
A51 AcO OcchiorophienyI)Su~lfnyl)-2

O~c chloroplhenoxy)-3-chloropropan-2
Cl yl acetate 

00 ' 
CI \S CI (5)-I -(4-((4-((S)-2-acetoxy-' 

0 N (ethylsulfonyl)propoxy)-3

ASla Ac cclorophenyl)sulIfonyl)-2

chloropheiioxy)-3-chloropropai-21
CI yl acetate 
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0,0 
CI S CI (R)-1I-(4-((4-((R)-2-aceoxv-3

0 0 O~c (ethylSLulfonyl)propoxy)-3

A51b AcO,,c chilorophenyI)sulfonyI)-2

chloropheiioxvy)-3 -chiloropropan-2

CI yl acetate 

0,0 
CI S CI (S)-1 -(4-((4-((1?)-2-acetoxy-3 

0 0(ethylsulfonyl)propoxy)-3 

A5ic Ac, 0Gcllorophenyl)sulfonyl)-2

ch lorophenoxy)-3 -ch loropropan-2

* S CI yl acetate 
00 ' 

CI CI (R)-l-(4-((4-((S)-2-acetoxy-3

0 (ethylsulfonyl)propoxy)-3
A5id AcO QAc chiloropheny 1)sulIfonyl)-2

chlorophenoxy)-3 -chloropropan-2

CI yl acetate 
0 0 

N\ /; 

CI "N 3 -(4-((4-(2-acetoxy-3 

A520 N chloropr-opoxv)phielyI)sulfonyvl)
AcO CI OAc 2.6-dichlorophenoxy)propane-1,2

AcO Cldiyl diacetate 

0 
CI s N (S)-3-(4-((4-((S)-2-acetoxy-3

A52a0 0chloropropoxv)plhenyl)sulfonyl)

AcO CI *0Ac 2,6-dichloropheno.Ny)propaie- 12

AcO diyl diacetate 

CI "-. (R)-3-(4-((4-((R?)-2-acetoxy-3

A52b0 '' 0cliloropropoxv)phienyl)sulfonivl)

AcO,, CI CAc 2,6-dichlorophenoxy)propane- 1.2

1 AcO Ocl Idiyl diacetate 
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0 0 
C1 -s (R)-3-(4-((4-((S)-2 -acetox-3

A52 0 N 0chloropropoxy)phienyl)stiifonivl)

AcO, CI ,OAc 2f-d ich lorophenioxv)propane- 12

AcO C1diyl diacetate 

0 0 
NN'/ 

C1 'N (5)-3)-(4-((4-((R)-2-acetoxv-3

A52d 'N 0chloropropoxv)phenyl)sulfonivl)
AcO CI QAc 2.6-dichlorophenoxy)proparie-I. 2

1 AcO C1diyl diacetate 

0 1-(4-((4-(2-acetoxy-3

A3 A 0 C10 Oc (ethylsulfonyl)propoxy)-3,5

A5 AO I0 ~ dichlorophenivl)sulfonyvl)phenloxy)

0 C1 3-chlorop'ropan-2-ylacetate 

'N I(S)- I-(4-((4-((S)-2-acetoxy-3 
0 0 (ethyl s uIfo nyl)prop o xy)-3,5 

A53a AO C I .-,OAc dichloroplieniyl)sulfonyl)phienoxy)

0 
c C I 3-chloropropan-2-yl acetate 

00 

I (R)-I -(4-(4-((R)-2-acetoxy-3

0 0 (ethylsulfonyl)propoxy)-3,5
A53b AcO,, CI O0c dichlor-ophenyvl)sulfonyvl)phenioxy)

0 
C1 -chloropropan-2-yl acetate 

0 

'1 I (,S)- I-(4-((4-((1?)-2-acetoxv-3 

A5c AO 0 C0 Ac (etliylsulfonyl)propoxy)-3,5

A5c Ac, C 0~A dichlorophenyvl)sulfoniyl)phenoxy)

sIci .3-chloropropan--acte 
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0 0 

Il s 
(1?)-I1.-(4-((4-((S)-2-acetoxv-3-) 

0 0 (ethylsulfonyl)propoxv)-3,5
A53d AcO CI OAc dichlorophienyl)sulfonyl)plhenoxy)

0 

0 is C 3 -chloropropan-2-yi acetate 

0 0 
S CI 

A54 N 03-(4-((3.5-dichloro-4-(3
A54 Ac 0 0clhloropropoxy)pheniyl)sulfo.nyl)phe 

AO C, nioxy)propane-1.2-diyl dlacetate 

I AcO CI ____________ 

S CI 

I54 I (R)-3-(4-((3,5-dichloro-4-(3
A54b AO Cl 0chiloropropo)xy)phcilyl)sulfoniyl)phe 

AcO Cl ioxy)propane-I.2-divl diacetate 

A55_ AcO CI loy- -(tysloy~poa- 1 
00 

s~ 0l (RS)-31-(4-((3,5-dich loro-4-(3 
0 ~clloropropoxv)phienyl)sutfoniyl)phie 

A5a Aco, CI noxy)ropnethl,2-dinyldiroaetate 

S7 C l 

0,0
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00 

AcO, 0 ¾ (1?)- 1-(4#(3 ,5-dichloro-4-(3 

A55b Acol, 0clloropropoxv)plienyl)sulfonyl)phe 
05bc noxy)-3'-(etiiylsulfonyl)propani-2 -yI 

o~C1 acetate 

0 0 
C1 

A56 00-(,-dichloro-4-((4-(3
A56 AG 0 C1S 0 _0chiloropropoxy)phienyl)sultbonyl)phe 

AGO C1 noxy)propane-1,2-diyl diacetate 

00 

A56a 0 0(S)-3-(2,6-dichloro-4-(4-(3
A56a GO 0 Ci 0chloropropoxy)phienyl)sullbonyI)plie 

AGO C1 noxy)propane-I1,2-diyl diacetate 

0 0 
CI 

(R--(,6-dichoro-4-((4-(3

A576 AG 0 ¾1 0 clioropropoxy)pheniyl)suilfonvyl)phe 
Ac0, C noxy)prop-(ethl uI,2-yldiroan-2tate 

AO C acetate________ 

0 0 

(S) 0 -(26-d ichloro-4-((4-(3 
A57a AGOCl0 chlioropropoxv)phienyl)sulfoniyl)phie 

A57 CO C noxy)-3-(ethylsulfonvl)propan-2-yI 

015S Clacetate 
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0 
C1 S 

I(R)-1-(2,6-dichloro-4-((4-(3
O0 0 chloropropoxy)phenyl)sulfonvl)phe 

'0 noxy)-3-(ethylsulfonyl)propan-2-yl 

acetate 

[175] In some embodiments of the compound of Formula 1, the compound has one of the 

following structures from Tables 1, 2, 3, or 4, or a pharmaceutically acceptable salt, tautomer, 

or stereoisomer thereof.  

5 [176] The present invention includes all compounds which have the above described 

properties (i.e., binding to androgen receptor (AR)). In one embodiment, the present invention 

is directed to a compound having a structure of Formula It: 

00 

R R1 

R3  Cl 

(II) 

10 [177] or a pharmaceutically acceptable salt, tautomer or steroisomerthereof, wherein: 

[178] R is 11, hydroxyl or -OC(~O)R"; 

[179] R2 ishydroxylor-OC(=0)R1; 

[180] R3 is halo, -OH, -OR4, -OC(=0)R 3 , -NH2, -NHC(=O)R 3 , -N(C(=O)R 3 )2, 

NHS(O).R5, -N(C(=O)R1-)(S(O),,R5), -N(Ci-C6 alkyl)(S(O),RW), -S(O),,R5, -N3, aryl, 

15 carbocyclyl, heteroaryl or heterocyclyl which are optionally substituted with one or more R6 

[181] R 4 is Cj-C6 alkyl, C2-C6 alkenyl, C2-C6 alkynyl, aryl, carbocyclyl, heteroaryl or 

heterocyclyl which are optionally substituted with one or more R6; 

[182] R5 iseach independentlyCI-C6alkyl oraryl which are optionally substituted with one 

or more R"; 

20 [183] R6 is each independently selected from the group consisting of H, F. Cl, Br, 1, '2l, 

hydroxyl, oxo, Ci-C6 alkyl, C2-C6 alkenyl, C2-C6 alkynyl, C-C6 alkoxy, C6-C12 aryl, wherein 

each R6 is optionally substituted with one or more of halogen, "31, "F, hydroxyl, -OS(O)2-aryl, 

C1-C6 alkyl, C2-C6 alkenyl, or C2-C6 alkynyl; 
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[1841 R' 3 isCI-C6alkyl;and 

[ 185] n is0. 1,or 2.  

[186] In various embodiments. different stercoisomers of the compound of structure (11)are 

provided, for example in. some embodiments the compound has one of thefollowing structures 

5 (11a)(b, (le) or (lid): 

0 0 
2 2N 

R2  RI   R ?R 

R3 C1 R3  C1 

(11a) (J1b) 

00 0" 
S / 

R2 R1  R2,R 

R3  01orR3 C 

(lic)(lid) 

10 [187] In still other embodiments, the compound has one of the following structures(le), (1f), 

(Jig)or (ilh): 

00 0 
S /I 

0 1'N' - 0 0 

R 2  R1  R R 

R 3  C1 R 3  C1 

O\ '0 0 '0 
S S 

'N0 K 0 0,0'N a 

R2 ~ ~R' R R 

R 3  Cl :or RI   CI 
15 (Ilg) (i 
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[188] Inone embodiment,Rlishydroxyl.In another embodiment,R.'is-OC(=O)R 3 . In some 

embodiments, R' is -OC(=0)R, wherein R3 is C-C4 alkyl. In other embodiments, R' 

is -OC(=O)R' 3, wherein R3 is methyl. In one embodiment, R1 is H.  

[189] Inoneembodiment,R. 2ishydroxyl.In another embodiment,R is-OC(=0)Rl".In some 

5 embodiments, R2 is -OC(=O)R' 3, wherein R 1 is C-C4 alkyl. In other embodiments, R2 

is -OC(=O)R 3, wherein R 3 is methyl.  

[190] In one embodiment, R3 is -OH. In another embodiment, R3 is -OC(=O)R 3 . In some 

embodiments, R3 is -OC(=O)R, wherein R1 is C-C4 alkyl. In other embodiments, R3 

is -OC(=0)R , wherein R1 is methyl.  

10 [191] In some embodiments, at least one of R1, R 2, or R3 is -OH. In another embodiment, at 

least one of R', R2, or R3 is -OH. In some embodiments, at least two of R', R2 .or R3 are 

each -01-1. In another embodiment, R. and R 2 are each -OH. In one embodiment, R , R2, or R3 

are each -OH.  

[192] In some embodiments, at least one of R', R2 , orR3 is -OC(=0)R 3. wherein R1 is C

15 C4 alkyl. In another embodiment, at least one of R, R2, or R3 is -OC(=0)R'3 , wherein R 3 is 

methyl. In some embodiments, at least two of R1, R 2, or R3 are each -OC(=O)R 3 , wherein R 3 

is C-C4 alkyl. In another embodiment, at least two of R', R2 , or R3 are each -OC(=O)R 3 , 

wherein R 3 is methyl.  

[193] In some embodiments, one ofR, R 2, orR 3 is -OC(=0)R. wherein R1 3isC-C4alkyl.  

20 In another embodiment, one of R, R1, or R 3 is -OC(=O)R 3, wherein R" is methyl. In some 

embodiments, two of R1, R, or Rare each -OC(=0)R ,whereinR isC-C4alkyl.Inanother 

embodiment, two of R', R2, or R3 are each -OC(=O)R 1 , wherein R" is methyl In some 

embodiments, R, R2 , or R3 are each -OC(=O)R , wherein R is C-C4 alkyl. In another 

embodiment, R 1, R 2, or R3 are each -OC(=O)R 3 , wherein R 3 is methyl.  

25 [194] Inother embodiments, R3 is -OR 4. In one embodiment, R3 is -OR 4, wherein R4 is C

C6 alkyl. In another embodiment, R- is -OR 4, wherein R4 is CI-C3 alkyl. In one embodiment.  

R3 is -OR, wherein R4 is Ci alkyl. In another embodiment, R3 is-OR 4. wherein R4 is isopropyl.  

[195] In other embodiments, R3 is a halogen. In one embodiment, R3 is F.  

[196] In other embodiments, R3 is -NI2, -NIC(=O)R 3 , -N(C(=O)R)2, -NIS(O)Rs,

30 N(C(=O)R )(S(O)nR),or -N(C-C6 alkyl)(S(O)nR). In one embodiment, R3 is a -NH2. In one 

embodiment, R 3 is a -N-IC(=)R. In one embodiment, R3 is a -N(C(=O)R 3 )2. In another 

embodiment, R3 is a -NHS(O),R3. In some embodiments, R3 is a -NHS(O)2R. In other 

embodiments, R 3 is a -NI-IS(O)2R wherein R' is C-C3 alkyl. In one embodiment, R 3 is a 
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NH S(O)2R 5, wherein R' is methyl. in one embodiment, R3 is a -N(C(=O)R 3 )(S(O)nR). In one 

embodiment, R3 is a -N(C-C alkyl)S(O)nR-.  

[197] In other embodiments, R? is -NH2, -NHC(=)(CI-C4 alkyl), -N[(C(=O)(CI-C4 

alkyl)]2, -NHS(O)n(CI-C3alkyl),-N[C(=0)(CI-C4alkyl)][(S(O)n(CI-C3alkyl)],or-N[C1-C6 

5 alkyl][S(O)n(CI-C3 alkyl). In some embodiments, Ris -NH(C(=O)CH3)or-N(C(=)C3)2.  

In other embodiments, R3 is -NiS()2CH3. In other embodiments, R3 is -N(C(=)CH3) 

(S(O)2C13).  

[198] In another embodiment, R3 is a -S(O)nRs. In one embodiment, R3 is a -S()2R5. In 

another embodiment, R 3 is a -S(O)2(CI-C3 alkyl). In other embodiments, R- is a -S(O)2CH3.  

10 In other embodiments. R3 is a -S(O)2CH2CH]3.  

1199] Inanotherembodiment,R. is a -S(O)nR-. In one embodiment, R3 is a -S(O)R 5 . In some 

embodiments, R 3 is a -S(O)2Rs, wherein R5 is CiC alkyl. In other embodiments, R is a 

S(O)2R5, wherein R 5 is Ci alkyl.  

1.2001 In some embodiments, R3 is an optionally substituted 5 or 6 membered heteroaryl or an 

15 optionally substituted 3 to 7 membered heterocylyl, wherein said heteroaryl or said 

heterocyclyl respectively comprises at least one N atom in the ring. In one embodiment, R 3 is 

selected from a group consisting of pyrrole, furan, thiophene, pyrazole, pyridine, pyridazine, 

pyrimidine, imidazole, thiazole, isoxazole, oxadiazole, thiadiazole, oxazole, triazole, 

isothiazole, oxazine, triazine, azepine, pyrrolidine, pyrroline, imidazoline, imidazolidine, 

20 pyrazoline, pyrazolidine, piperidine, dioxane, morpholine, dithiane, thiomorpholine, 

piperazine, and tetrazine. In a certain embodiment, R. is 

NN 

N or 

[201] In some embodiments, R 3 is CI-C4 alkyl. In other embodiments, R1 is methyl, ethyl, 

n-propyl, i-propyl, n-butyl, i-butyl, t-butyl, or sec-butyl. In one embodiment, R' 3 is a methyl.  

25 [202] In one embodiment, n is 0. In another embodiment n is 1. In some embodiments, n is 2.  

[203] The compounds for use in the imaging and treatment methods described herein. In some 

embodiments, the compounds comprise one F, Cl, Br, 1, or 131 substitution.  

[204] In another embodiment, the compound comprise one or more of F, Cl, Br, I or 1231 

substitutions for R 3. In one embodiment, the compound comprise one or more of I or 123 

30 substitutions for R.3 
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[2051 In sonic embodiments, the compound comprises at least one R 6 substituent on R3 , 

wherein at least one R' is further substituted with at least one of F, Cl, Br, I or 1231. In another 

embodiment, R6 substituent on R 3 is further substituted with at least one of I or 131.  

[206] In some more specific embodiments of the compound of Formula II, the compound has 

5 one of the following structures from Table 5, or a pharmaceutically acceptable salt, tautomer, 

or stereoisomer thereof: 

Table 5. Compounds 

No. Structure Name 
00 

3-(4-((4-(3-chloro-2

80 0OH hydroxvpropoxy)phcnyl)sulfonyl)phe 

noxy)propane-1,2-diol 

HO CI 
00 

80a 1 0(R)-3-(4-((4-((S)-3-chIoro-2
hydroxypropoxy)pheiiyl)sulfonyl)phe 

HO»O 
noxy)propane-1,2-diol 

HO CI 
00/ 

(S)-3-(4-((4-((R)-3-chloro-2
80b O O hvdroxvpropoxy)pheinl)sulfonvl)phe 

HO,, OH nx do noxy)propane-1,2-diol 

HO CI 
0"0 

S O O 
(S)-3-(4-((4-((S)-3-chloro-2

80c 0 hydroxypropoxy)phenyl)sulfonyl)phe 

HO, , COI noxy)propane-1,2-diol 

HO Cl 
0,0 

S 

(R)-3-(4-((4-((R)-3-chloro-2
80d OH hydroxypropoxy)phenyl)sulfonyl)phe 

noxy)propane-1,2-diol 

HO CI 
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No. Structure Name 

3-(4-((4-(2-acetoxv-3
A80 0 O chloropropoxy)phenyl)sulfonyl)pheno 

xy)propane-1,2l-diyldiacetate 

AcO CI ___________ __ 

0 

N- (S)-3-(4-((4-((S)-2-acetoxy-3
A80a o O chloropropoxy)phenyl)sulfonyl)pheno 

AcO »O0Ac 
xy)propane-I,2-diyl diacetate 

AcO Cl 
O,,0 

N a (R)-3-(4-((4-((R)-2-acetoxy-3
A b cO OAc chloropropoxy)phenyl)sulfonyl)pheno 

xy)propane-1,2-diyl diacetate 

AcO CI 
0"0 

S O O 
0 0(R)-3-(4-((4-((S)-2-acetoxy-3

A80c 0 O chloropropoxy)phenyl)sulfonyl)pheno 

xy)propane-1,2-diyl diacetate 

AcO CI 
0,0 

N, (S)-3-(4-((4-((?)-2-acetoxy-3
A80d O 0 chloropropoxy)phcnyl)sulfonyl)pheno 

AcO OAc 
xy)propane-1,2-diyl diacetate 

___ AcO Cl 

[2071 In one embodiment, the present invention is directed to a pharmaceutical composition, 

comprising a compound of Formula I or Formula II, or a pharmaceutically acceptable salt, 

tautomer or stereoisomer thereof, as described herein. In one embodiment, the present 

5 invention is directed to a pharmaceutical composition, comprising a compound of Formula I 

or Formula II, or a pharmacutically acceptable salt or steroisomer thereof, as described 

herein.  

[208] In some embodiment, the pharmaceutical composition comprising a compound having 

a structure of Formula I or Formula 11, or a pharmaceutically acceptable salt, tautomer or 

10 stercoisomer thereof, further comprises a pharmaceutically acceptable carrier. In another 
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embodiment, the pharmaceutical composition comprising a compound having a structure of 

Formula I or Formula II, or a pharmaceutically acceptable salt, tautomer or stereoisomer 

thereof, further comprises an additional therapeutic agent. In one embodiment, the 

pharmaceutical composition comprising a compound having a structure of Formula I or 

5 Formula II, or a pharmaceutically acceptable salt, tautomer or stereoisomer thereof, further 

comprises a pharmaceutically acceptable carrier and an additional therapeutic agent.  

[2091 In another embodiment, the pharmaceutical composition comprising a compound 

having a structure of Formula I or Formula 11, or a pharmaceutically acceptable salt, tautomer 

or stereoisomer thereof, further comprises an additional therapeutic agent which is for treating 

10 prostate cancer, breast cancer, ovarian cancer, bladder cancer, pancreaticcancer,hepatocellular 

cancer, endometrial cancer, salivary gland carcinoma, hair loss, acne, hirsutism., ovarian cysts, 

polycystic ovary disease, precocious puberty, spinal and bulbar muscular atrophy, or 

age-related macular degeneration.  

[210] Accordingly, one embodiment comprises the use of the disclosed compounds in 

15 combination therapy with one or more currently-used or experimental pharmacological 

therapies which are utilized for treating the above disease states irrespective of the biological 

mechanism of action of such pharmacological therapies, including without limitation 

pharmacological therapies which directly or indirectly inhibit the androgen receptor, 

pharmacological therapies which are cytotoxic in nature, and pharmacological therapies which 

20 interfere with the biological production or function of androgen (hereinafter, an "additional 

therapeutic agent"). By"combination therapy" is meant the administration of any one or more 

of a compound of Formula I or Formula 11, or a pharmaceutically acceptable salt, tautomer or 

stereoisomer thereof, with one or more of another therapeutic agent to the same patient such 

that their pharmacological effects are contemporaneous with one another, or if not 

25 contemporaneous, that their effects are synergistic with one another even though dosed 

sequentially rather than contemporaneously.  

[211] Such administration includes without limitation dosing of one or more of a compound 

of Formula I or Formula II, or a pharmaceutically acceptable salt, tautomer or stereoisomer 

thereof. and one or more of the additional therapeutic agent(s) as separate agents without any 

30 comingling prior to dosing, as well as formulations which include one or more other androgen

blocking therapeutic agents mixed with one or more compound of Formula I or Formula II, or 

a pharmaceutically acceptable salt, tautomer or stereoisomer thereof, as a pre-mixed 

formulation. Administration of the compound(s) of Formula I or Formula II, or a 

pharmaceutically acceptable salt, tautomer or stereoisomer thereof, in combination with the 
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additional therapeutic agents for treatment of the above disease states also includes dosing by 

any dosing method including without limitation, intravenous delivery (IV), oral delivery, intra

peritoneal delivery, intra-muscular delivery, or intra-tumoral delivery.  

[212] In another aspect of the present disclosure, the one or more ofthe add itional therapeutic 

5 agents can be administered to the patient before administration of the compound(s) of Formula 

I or Formula 11, or a phannaceutically acceptable salt, tautomer or stereoisomer thereof. In 

another embodiment, the compound(s) of Formula I can be co-administered with one or more 

of the additional therapeutic agents. In yet another aspect, the one or more additional 

therapeutic agents can be administered to the patient after administration of the compound(s) 

10 of Formula I or Formula 11, or a pharmaceutically acceptable salt, tautomer or steroisomer 

thereof.  

[2131 The ratio of the doses of compound(s) of Formula I or Formula II, or a pharmaceutically 

acceptable salt, tautomer or stereoisomer thereof, to that of the one or more additional 

therapeutic agents can be about 1:1 or can vary, e.g., about 2:1, about 3:1 .about 4:1, about 5:1, 

15 about 6:1. about 7:1, about 8:1, about 9:1, about 10:1, about 1:2, about 1:3, about 1:4, about 

1:5, about 1:6, about 1:7, about 1:8, about 1:9, about 1:10, and can be varied accordingly to 

achieve the optimal therapeutic benefit.  

[214] The compound(s) of Formula I or Formula 11, or a pharmaceutically acceptable salt, 

tautomer or stereoisomer thereof, that are combined with the one or moreadditional therapeutic 

20 agents for improved treatment of the above disease states can comprise, but are not limited to 

any compound having a structure of Formula I or Formula II, or a pharmaceutically acceptable 

salt, tautomer or stereoisomer thereof, including those compounds shown in Tables 1. 2, 3, 4, 

or5.  

[215] The additional therapeutic agents include without limitation any pharmacological agent 

25 which is currently approved by the FDA in the U.S. (or elsewhere by any other regulatory 

body) for use as pharmacological treatment of any of the above disease states, or which is 

currently being used experimentally as part of a clinical trial program that relates to the above 

disease states. Non-limiting examples of the Other Pharmacological Agents comprise, without 

limitation: the chemical entity known as ODM-201 (also known as BAYl841788) and related 

30 compounds, which appears to bind to the AR and blocksits cellular function, and is currently 

in clinical development as a treatment for prostate cancer); the chemical entity known as 0DM

204 and related compounds, which appears to be a dual inhibitor of AR and CYPI7A1 and can 

be useful for treatment of prostate cancer; the chemical entity known as enzalutamide (4-(3-(4

cyano-3-(trifluoromethyl)phenyl)-5,5-dimethyl-4-oxo-2-thioxoimidazolidin-I-y)-2-fluoro-N
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methylbenzamide) and related compounds, which appears to be a blocker of the androgen 

receptor (AR) LBD and a FDA-approved treatment for prostate cancer; the chemical entity 

known as Galeterone andrelated compounds which appears to be a blocker of the androgen 

receptor (AR) LBD, and a CYP17 lyase inhibitor, and also appears to decrease overall 

5 androgen receptor levels in prostate cancer cells. Galeterone is currently in development as a 

treatment for prostate cancer; the chemical entity known as ARN-509 or apalutamide (4-[7-[6

cyano-5-(trifluoromethyl)pyridin-3-yl]-8-oxo-6-sulfanylidene-5,7-diazaspiro[3.4]octan-5-yl]

2-fluoro-N-methylbenzamide) and related compounds which appears to be a blocker of the 

androgen receptor (A.R) LBD and is currently in development as a treatment for prostate 

10 cancer; the chemical entity known as abiraterone (or CB-7630; (3S,8R,9S,OR13S,14S)

10,13-dimnethyl-17-(pyridin-3-yl) 2.3,4,7,8,9,10,11,12,13,14,15-dodecahydro-TH

cyclopenta[]phenanthren-3-ol), and related molecules, which appears to block the production 

of androgen and FDA-approved treatment for prostate cancer; the chemical entity known as 

bicalutamide (N-[4-cyano-3-(trifluoromethyl)phenyl]-3-[(4-fluorophenyl)sulfonyl]-2

15 hydroxy-2-methylpropanamide) and related compounds, which appears to be a blocker of the 

androgen receptor (A R) LBD and which is currently used to treat prostate cancer, the chemical 

entity known as nilutamide(5,5-dimethyl-3-[4-nitro-3-(trifluoromethyl)phenylj imidazolidine

2.4-dione) and related compounds, which appears to be a blocker of the AR LBD and which is 

currently used to treat prostate cancer, the chemical entity known as flutamide (2-methyl-N-[4

20 iiitro-3-(trifluoromethyl)phenyl]-propanamide) and related compounds, which appears to be a 

blocker of the androgen receptor (AR) LBD and which is currently used to treat prostate cancer, 

the chemical entities known as cyproterone acetate (6-chloro-p,2p-dihydro-I7-hydroxy-3'H

cyclopropa[l,2]pregna-4,6-diee-3,20-dione) and related compounds, which appears to be a 

blocker of the androgen receptor (AR) LBD and which is currently used to treat prostate cancer, 

25 the chemical entity known as docetaxel (Taxotere; 1,71,100-trihydroxy-9-oxo-5D,20

epoxytax-II-ene-2u,4,13a-triyl 4-acetate 2-benzoate 13-{(2R,3S)-3-[(tert

butoxycarbonyl)aiinoj-2-hydroxy-3-phenylpropanoate}) and related compounds, which 

appears to be a cytotoxic antimicrotubule agent and is currently used in combination with 

prednisone to treat prostate cancer, the chemical entity known as Bevacizumab (Avastin), a 

30 monoclonal antibody that recognizes and blocks vascular endothelial growth factor A (VEGF

A) and can be used to treat prostate cancer, the chemical entity known as OSU-HDAC42 ((S)

(+)-N-hydroxy-4-(3-methyl-2-phcnylbutyrylamino)-benzamide), and related compounds, 

which appears to act as a histone deacetylase inhibitor, and is currently being developed as a 

treatment for prostate cancer, the chemical entity known as VITAXIN which appears to be a 
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monoclonal antibody against the vascular integrin avp3 to prevent angiogenesis, and which can 

be used to treat prostate cancer, the chemical entity known as sunitunib (N-(2

diethylaminoethyl)-5-[(Z)-(5-fluoro-2-oxo-IH-indol-3-ylidene)methyl]-2,4-dinethyl-IH

pyrrole-3-carboxamide) and related compounds, which appears to inhibit multiple receptor 

5 tyrosine kinases (RTKs) and can be used for treatment of prostate cancer, the chemical entity 

known as ZD-4054 (N-(3-Methoxy-5-methylpyrazin-2-yl)-2-[4-(1,3,4-oxadiazol-2

yl)phenyl]pyridin-3-slfonamid) and related compounds, which appears to block the edta 

receptor and which can be used for treatment of prostate cancer; the chemical entity known as 

Cabazitaxel (XRP-6258), and related compounds, which appears to be a cytotoxic microtubule 

10 inhibitor, and which is currently used to treat prostate cancer; the chemical entity known as 

MDX-010 (Ipilimumab), a fully human monoclonal antibody that binds to and blocks the 

activity of CTLA-4 which is currently in development as an immunotherapeutic agent for 

treatment of prostate cancer; the chemical entity known as OGX 427 which appears to target 

HSP27 as an antisense agent, and which is currently in development for treatment of prostate 

15 cancer; the chemical entity known as OGX 011 which appears to target clusterin as an antisense 

agent, and which is currently in development as a treatment for prostate cancer; the chemical 

entity known as finasteride (Proscar, Propecia; N-(1,1-dimethylethyl)-3-oxo-(5a,17p)-4

azaandrost--ene-17-carboxamide), and related compounds, which appears to be a 5-alpha 

reductase inhibitor that reduces levels of dihydrotestosterone. and can be used to treat prostate 

20 cancer; the chemical entity known as dutasteride (Avodart; 5a, 17p)-N-{2,5 

bis(trifluoromethyl) phenyl}-3-oxo-4-azaandrost-1-ene-I7-carboxamide) and related 

molecules, which appears to be a 5-alpha reductase inhibitor that reduces levels of 

dihydrotestosterone, and can be used in the treatment of prostate cancer; the chemical entity 

known as turosteride ((4aR,4bS,6aS,7S,9aS.9bS. laR)-1,4a,6a-trimethyl-2-oxo-N-(propan-2

25 yl)-N-(propan-2-ylcarbanoyl)hexadecahydro- 11-indeno[5,4-f]quinoline-7-carboxamide), 

and related molecules, which appears to be a 5-alpha reductase inhibitor that reduces levels of 

dihydrotestosterone and can be used in the treatment of prostate cancer; the chemical entity 

known as bexlosteride (LY-191,704; (4aSIObR)-8-chloro-4-niethyl-1.2,4a,5,6,1Ob

hexahvdrobenzoffjquinolin-3-one), and related compounds, which appears to be a 5-alpha 

30 reductase inhibitor that reduces levels of dihydrotestosterone and can be used in the treatment 

of prostate cancer; the chemical entity known as izonsteride (LY-320,236; (4aR,IObR)-8-[(4

ethyl-I,3-benzothiazol-2-yl)sulfanyl]-4,10b-dimethyl-I,4,4a,5,6,10b

hexahydrobenzo[fquinolin-3(2H)-oe) and related compounds, which appears to be a 5-alpha 

reductase inhibitor that reduces levels of dihydrotestosterone and can be used for the treatment 
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of prostate cancer; the chemical entity known as FCE 28260 and related compounds, which 

appears to be a 5-alpha reductase inhibitor that reduces levels of dihydrotestosterone and can 

be used for the treatment of prostate cancer; the chemical entity known as SKF105,11I, and 

related compounds, which appears to be a 5-alpha reductase inhibitor that reduces levels of 

5 dihydrotestosterone and can be used for treatment of prostate cancer. The chemical entity 

known as niclosarnide (4.5-Chloro-N-(2-chloro-4-nitrophenyi)-2-hydroxybenzamide) and 

related compounds, which appears to be an antihelminitic that is an AR-V7 inhibitor and can 

be used for treatment of prostate cancer. The chemical entity known as ARV-330 (Arvinas, 

Inc.) and related compounds, which appears to degrade androgen receptor in LNCaP and VCaP 

10 cells and can be useful for treatment of prostate cancer. The chemical entity known as VPC

14449 (4-(4-(4,5-bromo-IH-imidazol-1-y)thiazol-2-yl)morpholine) and related compounds, 

which appears to target the DNA-binding domain of full-length AR and can be useful for 

treatment of prostate cancer. The chemical entity known as TAS3681 appears to be an AR 

antagonist with AR downregulating activity and can be useful for treatment of prostate cancer.  

15 The chemical entity known as sintokamides (e.g., sintokamide A also known as N-[(2R,4S)

5,5.5-trichloro-I-[(2S)-2-[(2S)-3,3-dichloro-2-methylpropyl]-3-methoxy-5-oxo-2H-pyrrol-I

ylj-4-methvl-1-oxopentan-2-yl]propanamide) and related compounds, which appears to be an 

AR antagonist and can be useful for treating prostate cancer.  

[216] Accordingly, in some embodiments, the pharmaceutical composition comprising a 

20 compound having a structure of Formula I or Formula II, or a pharmaceutically acceptable salt, 

tautomer or stereoisomer thereof, further comprises an additional therapeutic agent selected 

form the group consisting of enzalutamide, galeterone, abiraterone, bicalutamide,.nilutamide, 

flutamide, cyproterone acetate, docetaxel. bevacizumab (Avastin) OSU-HDAC42, VITAXIN, 

sunitumib, ZD-4054. Cabazitaxel (XRP-6258), MDX-010 (Ipilimumab), OGX 427, OGX 0 l1, 

25 finasteride, dutasteride, turosteride, bexlosteride, izonsteride, FCE 28260, SKF105,111, ODM

201, ODM-204, radium 233. niclosamide, apalutamide, ARV-330, VPC-14449, TAS3681, 

3E10-AR44lbsAb, sintokamide or related compounds thereof.  

[217] In some embodiments, compounds of Formula I or Formula II, or a pharmaceutically 

acceptable salt, tautomer or stereoisomer thereof, which result in unstable structures and/or 

30 unsatisfied valences are not included within the scope of the invention.  

[218] In another embodiment, the present disclosure provides a pharmaceutical composition 

comprising any of the foregoing compounds of Formula I or Formula 11, or a pharmaceutically 

acceptable salt, tautomer or stereoisomer thereof, and a pharmaceutical acceptable carrier.  
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[219] Compounds as described herein can be in the free form or in the form of a salt thereof.  

In some embodiments, compounds as described herein can be in the form of a pharmaceutically 

acceptable salt, which are known in the art (Berge et al, J. Pharm. Sci 1977, 66, 1).  

Pharmaceutically acceptable salt as used herein includes, for example, salts that have the 

5 desired pharmacological activity of the parent compound (salts which retain the biological 

effectiveness and/or properties of the parent compound and which are not biologically and/or 

otherwise undesirable). Compounds as described herein having one or more functional groups 

capable of forming a salt can be, for example, formed as a pharmaceutically acceptable salt.  

Compounds containing one or more basic functional groups can be capable of forming a 

10 phannaceutically acceptable salt with, for example, a pharmaceutically acceptable organic or 

inorganic acid. Phannaceutically acceptable salts can be derived from, for example, and 

without limitation, acetic acid, adipic acid, alginic acid, aspartic acid, ascorbic acid, benzoic 

acid, benzenesulfonic acid, butyric acid, cinnamic acid, citric acid, camphoric acid, 

camphorsulfonic acid, cyclopentanepropionic acid, diethylacetic acid, digluconic acid, 

15 dodecylsulfonic acid, ethanesulfonic acid, formic acid, fumaric acid, glucoheptanoic acid, 

gluconic acid, glycerophosphoric acid, glycolic acid, hemisulfonic acid, heptanoic acid, 

hexanoic acid, hydrochloric acid, hydrobromic acid, hydriodic acid, 2-hydroxyethanesulfonic 

acid, isonicotinic acid, lactic acid, malic acid, maleic acid, malonic acid, mandelic acid, 

methanesulfonic acid, 2-napthalenesulfonic acid, naphthalenedisulphonic acid, p

20 toluenesulfonic acid, nicotinic acid, nitric acid, oxalic acid, pamoic acid, pectinic acid, 3

phenylpropionic acid, phosphoric acid, picric acid, pimelic acid, pivalic acid, propionic acid, 

pyruvic acid, salicylic acid, succinic acid, sulfuric acid, sulfamic acid, tartaric acid, thiocyanic 

acid or undecanoic acid. Compounds containing one or more acidic functional groups can be 

capable of forming pharmaceutically acceptable salts with a pharmaceutically acceptable base, 

25 for example, and without limitation, inorganic bases based on alkaline metals or alkaline earth 

metals or organic bases such as primary amine compounds, secondary amine compounds, 

tertiary amine compounds, quaternary amine compounds, substituted amines, naturally 

occurring substituted amines, cyclic amines or basic ion-exchange resins. Pharmaceutically 

acceptable salts can be derived from, for example, and without limitation, a hydroxide, 

30 carbonate, or bicarbonate of a pharmaceutically acceptable metal cation such as ammonium, 

sodium, potassiumlithium, calcium, magnesium, iron, zinc, copper, manganese or aluminum, 

ammonia, benzathine, meglumine, methylamine, dimethylamine, trimethylamine, ethylamine, 

diethylamine, triethylamine, isopropylamine, tripropylamine, tributylamine, ethanolamine, 

diethanolamine, 2-dimethylaminoethanol, 2-diethylaminoethanol, dicyclohexylamine, lysine, 
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arginine, histidine, caffeine, hydrabamine, choline, betaine, ethylenediamine, glucosamine, 

glucamine, methylglucamine, theobromine, purines, piperazine, piperidine, procaine, N

ethylpiperidine, theobromine, tetramethylarmmonium compounds, tetraethylammonium 

compounds, pyridine, NN-dimethylaniline, N-methylpiperidine, morpholine, N

5 methylmorpholine, N-ethylmorpholine, dicyclohexylamine, dibenzylamine, NN

dibenzylphenethylamine, I-ephenamine, N,A-dibenzylethylenediamine or polyamine resins.  

In some embodiments, compounds as described herein can contain both acidic and basic groups 

and can be in the form of inner salts or zwitterions, for example, and without limitation, 

betaines. Salts as described herein can be prepared by conventional processes known to a 

10 person skilled in the art, for example, and without limitation, by reacting the free form with an 

organic acid or inorganic acid or base, or by anion exchange or cation exchange from other 

salts. Those skilled in the art will appreciate that preparation of salts can occur in situ during 

isolation and purification of the compounds or preparation of salts can occur by separately 

reacting an isolated and purified compound.  

15 [220] In some embodiments, compounds and all different forms thereof (e.g. free forms, salts, 

polymorphs, isomeric forms) as described herein can be in the solvent addition form, for 

example, solvates. Solvates contain either stoichiometric or non-stoichiometric amounts of a 

solvent in physical association the compound or salt thereof. The solvent can be, for example, 

and without limitation, a pharmaceutically acceptable solvent. For example, hydrates are 

20 formed when the solvent is water or alcoholates are formed when the solvent is an alcohol.  

[221] In some embodiments, compounds and all different forms thereof (e.g. free forms, salts, 

solvates, isomeric forms) as described herein can include crystalline and amorphous forms, for 

example, polymorphs, pseudopolymorphs, conformational polymorphs, amorphous forms, or 

a combination thereof Polymorphs include different crystal packing arrangements of the same 

25 elemental composition of a compound. Polymorphs usually have different X-ray diffraction 

patterns, infrared spectra, melting points, density, hardness, crystal shape, optical and electrical 

properties, stability and/or solubility. Those skilled in the art will appreciate that various factors 

including recrystallization solvent, rate of crystallization and storage temperature can cause a 

single crystal form to dominate.  

30 [222] In some embodiments, compounds and all different forms thereof (e.g. free forms, salts, 

solvates, polymorphs) as described herein include isomers such as geometrical isomers, optical 

isomers based on asymmetric carbon, stereoisomers, tautomers, individual enantiomers, 

individual diastereomers, racemates, diastereomeric mixtures and combinations thereof, and 

are not limited by the description of the formula illustrated for the sake of convenience.  
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11.1. Methods 

[223] The present compounds find use in any number of methods. For example, in some 

embodiments the compounds are useful in methods for modulating androgen receptor (AR).  

5 Accordingly, in one embodiment, the present disclosure provides the use of any one of the 

foregoing compounds of Formula I for modulating androgen receptor (AR) activity. For 

example in some embodiments, modulating androgen receptor (A R) activity is in a mammalian 

cell. Modulating androgen receptor (AR) can be in a subject in need thereof(e.g., a mammalian 

subject) and for treatment of any of the described conditions or diseases.  

10 [224] In other embodiments, modulating androgen receptor (AR) activity is for treatment of 

at least one indication selected from the group consisting of: prostate cancer, breast cancer, 

ovarian cancer, bladder cancer, pancreatic cancer, hepatocellular cancer, endometrial cancer, 

salivary gland carcinoma, hair loss. acne, hirsutism, ovarian cysts, polycystic ovary disease, 

precocious puberty, spinal and bulbar muscular atrophy, age related macular degeneration, and 

15 combinations thereof. For example in some embodiments, the indication is prostate cancer. In 

other embodiments, the prostate cancer is primary/localized prostate cancer, locally advanced 

prostate cancer, recurrent prostate cancer, metastatic prostate cancer, advanced prostate cancer, 

or metastatic castration-resistant prostate cancer (CRPC), or hormone-sensitive prostate 

cancer. While in other embodiments, the prostate cancer is androgen dependent prostate cancer, 

20 In other embodiments, the spinal and bulbar muscular atrophy is Kennedy's disease.  

[225] In someembodiments, compounds as described herein can be administered to a subject.  

In one embodiment, the present invention is directed to amethod of treating primary/localized 

prostate cancer comprising administering a pharmaceutical composition comprising a 

compound having a structure of Formula I or Formula II., or a pharmaceutically acceptable salt, 

25 tautomer or stereoisomer thereof In some embodiments, the present invention is directed to a 

method of treating locally advanced prostate cancer comprising administering a pharmaceutical 

composition comprising a compound having a structure of Formula 1 or Formula II, or a 

pharmaceutically acceptable salt, tautomer or steroisomer thereof. In other embodiments, the 

present invention is directed to a method of treating recurrent prostate cancer comprising 

30 administering a pharmaceutical composition comprising a compound having a structure of 

Formula I or Formula II, or a pharmaceutically acceptable salt, tautoner or stereoisomer 

thereof. In other embodiments, the present invention is directed to a method of treating 

metastatic prostate cancer comprising administering a pharmaceutical composition comprising 

compound having a structure of Formula I or Formula II. or a pharmaceutically acceptable 
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salt, tautomer or stereoisomer thereof. In other embodiments, the present invention is directed 

to a method of treating advanced prostate cancer comprising administering a pharmaceutical 

composition comprising a compound having a structure of Formula I or Formula II, or a 

pharmaceutically acceptable salt, tautomer or stereoisomer thereof In other embodiments, the 

5 present invention is directed to a method of treating metastatic castration-resistant prostate 

cancer (CRPC) comprising administering a pharmaceutical composition comprising a 

compound having a structure of Formula I or Formula II, or a pharmaceutically acceptable salt, 

tautomer or stereoisomer thereof. In other embodiments, the present invention is directed to a 

method of treating hormone-sensitive prostate cancer comprising administering a 

10 pharmaceutical composition comprising a compound having a structure of Formula I or 

Formula II, or a pharmaceutically acceptable salt, tautomer or stereoisomer thereof.  

[226] In other embodiments, the present disclosure provides a method of modulating 

androgen receptor (AR) activity, the method comprising administering any one of the foregoing 

compounds of Fornula I or Formula II, or a pharmaceutically acceptable salt, tautomer or 

15 stercoisomer thereof. or pharmaceutical composition of Formula I or Formula II, or a 

pharmaceutically acceptable salt, tautomer or stereoisomer thereof, as described herein 

(including compositions comprising a compound of Formula I or Formula 11, or a 

pharmaceutically acceptable salt, tautomer or stereoisomer thereof, and an additional 

therapeutic agent), to a subject (e.g., mammal) in need thereof. In some embodiments, 

20 modulating androgen receptor (AR) activity is in a mammalian cell. In other embodiments, 

modulating androgen receptor (AR) activity is in a mammal. In one embodiment, modulating 

androgen receptor (AR) activity is in a human.  

[227] The modulating androgen receptor (AR) activity can be for inhibiting AR N-terminal 

domain activity. The modulating androgen receptor (AR) activity can be for inhibiting 

25 androgen receptor (AR) activity. The modulating can be in vivo, The modulating androgen 

receptor (AR) activity can be for treatment of at least one indication selected from the group 

consisting of: prostate cancer, breast cancer, ovarian cancer, bladder cancer, pancreatic cancer, 

hepatocellular cancer, endometrial cancer, salivary gland carcinoma, hair loss, acne, hirsutism, 

ovarian cysts, polycystic ovary disease, precocious puberty, spinal and bulbar muscular atrophy 

30 (e.g., Kennedy's disease), and age related macular degeneration. The indication can be prostate 

cancer. The prostate cancer can be castration-resistant prostate cancer, In one embodiment, the 

prostate cancer is primary/localized prostate cancer, locally advanced prostate cancer, recurrent 

prostate cancer, metastatic prostate cancer, advanced prostate cancer, or metastatic castration
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resistant prostate cancer (CRPC), or hormone-sensitive prostate cancer. The prostate cancer 

can be CRPC.  

[228] In accordance with another embodiment, there is provided a use of the compounds of 

Formula I or Formula II, or a pharmaceutically acceptable salt, tautomer or stereoisomer 

5 thereof, or pharmaceutical composition of Formula I or Formula 11, or a pharmaceutically 

acceptable salt, tautomer or stereoisomer thereof, as described herein for preparation of a 

medicament for modulating androgen receptor (AR).  

[229] Alternatively, in one embodiment, a method of modulating androgen receptor activity, 

comprising administering Formula I or Formula II, or a pharmaceutically acceptable salt, 

10 tautomer or stercoisomer thereof, or pharmaceutical composition of Formula I or Formula II., 

or a pharmaceutically acceptable salt, tautomer or stereoisomer thereof, as described herein, is 

provided. In some embodiments, the administration can be to a mammal. In other 

embodiments, the administering can be to a mammal in need thereof and in an efctive amount 

for the treatment of at least one indication selected from the group consisting of: prostate 

15 cancer, breast cancer, ovarian cancer, bladder cancer, pancreatic cancer, hepatocellular cancer, 

endometrial cancer, salivary gland carcinoma, hair loss, acne, hirsutism, ovarian cysts, 

polycystic ovary disease, precocious puberty, spinal and bulbar muscular atrophy (e.g., 

Kennedy's disease), age related macular degeneration, and combinations thereof.  

[230] As noted above, the presently disclosed compounds can find utility in a number of 

20 medical imaging applications, including imaging of the prostate. Many currently available 

imaging agents tend to accumulate in the bladder, which decreases their effectiveness as 

imaging tools specifically for the prostate. While not wishing to be bound by theory, the present 

applicants believe the disclosed compounds are unexpectedly effective for imaging of the 

prostate due to their ability to accumulate in the prostate, rather than the bladder, allowing the 

25 prostate gland to be seen. Accordingly, the compounds can be used in methods for imaging the 

prostate, for example to image benign prostate diseases. In other embodiments, the compounds 

can be used in methods to image cancerous prostate diseases, such as tumors of the prostate.  

[231] Androgen ablation therapy causes a temporary reduction in prostate cancer tumor 

burden, but the malignancy will begin to grow again in the absence of testicular androgens to 

30 form castrate resistant prostate cancer (CRPC). A rising titer of serum prostate-specific antigen 

(PSA) after androgen ablation therapy indicates biochemical failure, the emergence of CRPC.  

and re-initiation ofan androgen receptor (AR) transcription program. Most patients succumb 

to CRPC within two years of biochemical failure.  
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[232] In one embodiment, the method identifies the presence of a tumor that expresses AR 

(both full-length and truncated AR lacking LBD) and then treats the tumor by radiotherapy. In 

another embodiment, the imaging methods provide information to determine if a tumor 

expresses AR species.  

5 [233] AR is a transcription factor and a validated target for prostate cancer therapy. Current 

therapies include androgen ablation and administration of antiandrogens. Most CRPC is 

suspected to be AR-dependent. AR has distinct functional domains that include the C-terminus 

ligand-binding domain (L131)), a DNA-binding domain (13D), and an amino-terminal domain 

(NTD). AR NTD contains activation function- 1 (AF-1) that contributes most of the 

10 transcriptional activity to the AR. Recently, splice variants of the AR that lack the LBD have 

been reported in prostate cancer cell lines (VCaP, LNCaP95 and 22Rv1), and in CRPC tissues.  

To date more than 20 splice variants of AR have been detected. Splice variants V7 and V567es 

are clinically relevant with levels of expression correlated to poor survival and CRPC. AR 

V567es is solely expressed in 20% of metastases. Abiraterone resistance is associated with 

15 expression of AR splice variants. Enzalutamide also increases levels of expression of these 

constitutively active AR splice variants. These splice variants lack LBD and thereby would not 

be inhibited by current therapies that target the AR LBD such as antiandrogens or androgen 

ablation therapy. A single patient with advanced prostate cancer can have many lesions 

throughout the body and skeleton and each tumor can have differing levels of expression of 

20 AR.  

[234] Biopsy of metastatic tumors in a patient to determine AR species is neither widely 

accessible nor feasible to sample tumors in a patient that can have multiple metastases. Thus it 

is essential to develop approaches to detect the expression of all AR species for the molecular 

classification of tumors based on the level and extent of expression of AR splice variants, or 

25 other AR species that cannot be detected using an imaging agent that interacts with the LBD, 

to identify patients with potentially aggressive disease and poor prognosis, or to identify 

patients that will not respond to hormone therapies that target the AR LBD. Accordingly, 

certain embodiments of the present invention provide an AR NTD-targeted molecular imaging 

probe (e.g., compound of formula I) which can be used to monitor response to therapy and 

30 provide insight into the role of AR in resistance mechanisms.  

[235] One current approach to image AR in prostate cancer uses positron emission 

tomography (PET) with 16p-['F]-fluoro-5a dihydrotestosterone (1 F-FDHT) that binds to AR 

LBD. Unfortunately this imaging agent cannot detect splice variants lacking LBD. In some 

embodiments, the invention employs sequential imaging with "F-FDH T to detect full-length 
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AR and gamma radiation emitting probes to specifically detect the AR NTD which would be 

the sum of both full-length AR and variant AR. In other embodiments, the invention employs 

sequential imaging with two different PET imaging agents to detects only full-length AR and 

another to specifically detect the AR. NTD which would be the sum of both full-length AR and 

5 variant AR. Together these data reveal patients with tumors that express variant AR (NTD of 

variant plus full-length AR detected with NTID isotope minus full-length AR detected with "F 

-FDHT). By using sequential imaging, a discordant distribution or discordant level of uptake 

between 18F-FDIIT and a radiolabeled compound of this invention (i.e., compound of Formula 

1) indicates the presence of overexpression of splice variants lacking the LBD.  

10 [236] As described above, radioactive 'F labeled compounds have found use as imaging 

agents not only to image AR in prostate cancer but for imaging various organs and various 

tumors. Similarly, radioactive 1231 labeled compounds have been known for the use as imaging 

agents. In one embodiment, the compounds of the present disclosure comprise at least one 1231 

[237] In one embodiment, the present invention is directed to a method of imaging cancer by 

15 administering a compound having a structure of Formula I or Formula 11, or a pharmaceutically 

acceptable salt, tautomer or stercoisomer thereof, to a subject. In another embodiment, the 

present invention is directed to a method of imaging cancer by administering a pharmaceutical 

composition comprising a compound having a structure of Formula 1 or Formula II, or a 

phannaceutically acceptable salt, tautomer or stereoisomer thereof, to a subject.  

20 [238] In some embodiment, the method of imaging cancer by administering a compound 

having a structure of Formula I or Formula II, or a pharmaceutically acceptable salt, tautomer 

or stercoisomer thereof, or a pharmaceutical composition comprisingFormula I or Formula II, 

or a pharmaceutically acceptable salt, tautomer or stereoisomer thereof, to a subject and 

detecting the presence or absence of cancer by use of SPECT or PET. In other embodiments, 

25 the method of imaging cancer by administering a compound having a structure of Formula I or 

Formula II, or a pharmaceutically acceptable salt, tautomer or stereoisomer thereof, to a subject 

and the method identifies the presence or absence of a tumor. In one embodiment, the method 

of imaging cancer by administering a compound having a structure of Formula I or Formula II, 

or a pharmaceutically acceptable salt, tautomer or stereoisomer thereof. to a subject and the 

30 method identifies the location of a tumor. In one embodiment, the method of imaging cancer 

by administering a compound having a structure of Formula I or Formula II, or a 

pharmaceutically acceptable salt, tautomer or stercoisomer thereof, to a subject and the method 

identifies a presence of a prostate cancer. In other embodiments, the prostate cancer is 
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androgen-dependent prostate cancer. In some embodiments, the subject is a mammal such as a 

human.  

[239] In some other embodiments, the method is useful for detecting the presence of AR 

splice variants or other AR species that cannot be detected by imaging agents that interact with 

5 the AR LBD (i.e., mutations, truncations). Without wishing to be bound by any particular 

theory, since the present compounds bind to the AR N-terminal domain (NTD), even mutants 

or variants which lack the AR LBD can be imaged employing the present compounds. Thus, 

the present methods can be useful for detecting AR species, including mutants and variants, 

which lack the LBD or have LBD mutations, but do comprise the AR NTD. In other 

10 embodiments the method detects the presence or overexpression of AR splice variants lacking 

the ligand-binding domain. For example, the method can include sequential imaging with 8 F

FIDIT and a compound of the invention and a discordant distribution or discordant level of 

uptake between 8F-FDHT and the compound of the invention indicates the presence or 

overexpression of splice variants lacking the ligand-binding domain.  

15 [240] In other embodiments, the compounds of the invention are used in single photon 

emission computed tomography methods to monitor a patient's response to therapy. In other 

embodiments, the methods comprise use of a compound of the invention to detect the AR NTD.  

[2411 In accordance with a further embodiment, the method of imaging a cancer is by 

administering a compound as described anywhere herein. In one embodiment, the method of 

20 imaging a cancer is by administering a compound of Formula I or Formula 11, or a 

pharmaceutically acceptable salt, tautomer or stercoisomer thereof, wherein said compound 

comprises at least one 121.  

[242] The administering and imaging can beto a mammal in need of diagnosis of at least one 

indication selected from the group consisting of: prostate cancer, breast cancer, ovarian cancer, 

25 bladder cancer, pancreatic cancer, hepatocellular cancer, endometrial cancer, salivary gland 

carcinoma, benign prostatic hyperplasia, hair loss, acne, hirsutism, ovarian cysts, polycystic 

ovary disease, precocious puberty, spinal and bulbar muscular atrophy (e.g., Kennedy's 

disease), and age-related macular degeneration. The imaging can be for imaging AR splice 

variants, mutants or other AR species which contain AR NTD.  

30 [243] In some embodiments, the compounds as described herein or pharmaceutically 

acceptable salts thereof can be used for imaging and diagnosis of at least one indication selected 

from the group consisting of: prostate cancer, breast cancer, ovarian cancer, bladder cancer, 

pancreatic cancer, hepatocellular cancer, endometrial cancer, salivary gland carcinoma, benign 

prostatic hyperplasia, hair loss, acne, hirsutism, ovarian cysts, polycystic ovary disease, 
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precocious puberty, spinal and bulbar muscular atrophy, and age-related macular degeneration.  

In some embodiments, the compounds as described herein or acceptable salts thereof above 

can be used in the preparation of a medicament or a composition for imaging the prostate, for 

example for imaging benign prostate conditions or for imaging prostate cancer in a subject in 

5 need of such imaging (for example for diagnosis and/or location of prostate tumors).  

[244] In some embodiments, pharmaceutical compositions useful in modulating androgen 

receptor (AR) activity or useful for imaging, in accordance with this invention can comprise a 

salt of such a compound, preferably a pharmaceutically or physiologically acceptable salt.  

Pharmaceutical preparations will typically comprise one or more carriers, excipients or diluents 

10 acceptable for the mode of administration of the preparation, be it by injection, inhalation, 

topical administration, lavage, or other modes suitable for the selected treatment. Suitable 

carriers, excipients or diluents are those known in the art for use in such modes of 

administration.  

[245] In one embodiment, the imaging method disclosed herein is directed to imaging prostate 

15 cancer. In some embodiments, the prostate cancer is primary/localized prostate cancer, locally 

advanced prostate cancer, recurrent prostate cancer, metastatic prostate cancer, advanced 

prostate cancer, or metastatic castration-resistant prostate cancer (CRPC), and hormone

sensitive prostate cancer. In some embodiments the prostate cancer is CRPC. In other 

embodiments, the imaging is for imaging benign prostate conditions such as benign prostatic 

20 hyperplasia. Methods of imaging and/or treating any of the indications described herein are 

also provided. Such methods may include administering a compound as described herein or a 

composition of a compound as described herein, or an effective amount of a compound as 

described herein or composition of a compound as described herein to a subject in need thereof.  

In one embodiment, a pharmaceutical composition suitable for imaging is administered 

25 intravenously.  

[246] Suitable pharmaceutical compositions can be formulated by means known in the art 

and their mode of administration and dose determined by the skilled practitioner. For parenteral 

administration, a compound can be dissolved in sterile water or saline or a pharmaceutically 

acceptable vehicle used for administration of non-water soluble compounds such as those used 

30 for vitamin K. For enteral administration, the compound can be administered in a tablet, capsule 

or dissolved in liquid form. The tablet or capsule can be enteric coated, or in a formulation for 

sustained release. Many suitable formulations are known, including, polymeric or protein 

microparticles encapsulating a compound to be released, ointments, pastes, gels, hydrogels, or 

solutions which can be used topically or locally to administer a compound. A sustained release 
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patch or implant can be employed to provide release over a prolonged period of time. Many 

techniques known to one of skill in the art are described in Remington: the Science & Practice 

of Pharmacy by Alfonso Gennaro, 2 0 1 ed., Lippencott Williams & Wilkins, (2000).  

Formulations for parenteral administration can, for example, contain excipients, polyalkylene 

5 glycols such as polyethylene glycol, oils of vegetable origin, or hydrogenated naphthalenes.  

Biocompatible, biodegradable lactide polymer, lactide/glycolide copolymer, or 

polyoxyetllene-polyoxypropylene copolymers can be used to control the release of the 

compounds. Other potentially useful parenteral delivery systems for modulatory compounds 

include ethylene-vinyl acetate copolymer particles, osmotic pumps, implantable infusion 

10 systems, and liposomes. Formulations for inhalation can contain excipients, for example., 

lactose, or can be aqueous solutions containing, for example. polyoxyethylene-9-laurvl ether, 

glycocholate and deoxycholate, or can be oily solutions for administration in the form of nasal 

drops, or as a gel.  

1.247] In another aspect, the present disclosure provides a pharmacutical composition 

15 comprising a compound as described herein, and an additional therapeutic agent and/or a 

pharmaceutically acceptable carrier. In some embodiments, the additional therapeutic agent is 

for treating prostate cancer, breast cancer, ovarian cancer, bladder cancer, pancreatic cancer, 

hepatocellular cancer, endometrial cancer, salivary gland carcinoma, hair loss, acne, hirsutism, 

ovarian cysts, polycystic ovary disease, precocious puberty, spinal and bulbar muscular atrophy 

20 or age related macular degeneration. In other embodiments, the additional therapeutic agent is 

enzalutamide, galeterone, ODN-201 abiraterone, bicalutamide, nilutamide, flutamide, 

cyproterone acetate, docetaxel, Bevacizumab (Avastin), OSU-Hl.DAC42, VITAXIN, 

sunitumib, ZD-4054, Cabazitaxel (XRP-6258), MDX-010 (Ipilimumab), OGX 427, OGX 011.  

finasteride, dutasteride, turosteride, bexlosteride, izonsteride, FCE 28260. SKF105,111, ODM

25 201 ODM-204, niclosamide, apalutamide, ARV-330, VPC-14449, TAS3681, 3El0

AR44IbsAb,sintokamide, orrelated compoundsthereof.  

[248] Compounds described herein can also be used in assays and for research purposes.  

Definitions used include ligand dependent activation of the androgen receptor (AR) by 

androgens such as dihydrotestosterone (DHT) or the synthetic androgen (Ri881) used for 

30 research purposes. Ligand-independent activation of the androgen receptor (AR) refers to 

transactivation of the full-length androgen receptor (AR) in the absence of androgen (ligand) 

by, for examples, stimulation of the cAMP dependent protein kinase (PKA) pathway or the 

interleukin-6 (1L6)/STAT3 pathway. Such compounds should block a mechanism that is 

common to both ligand-dependent and ligand-independent activation of the androgen receptor 
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(AR), as well as constitutively active splice variants of the androgen receptor (AR) that lack 

ligand-binding domain. This could involve any step in activation of the androgen receptor (AR) 

including dissociation of heatshock proteins, essential posttranslational modifications (e.g., 

acetylation, phosphorylation), nuclear translocation, protein-protein interactions, formation of 

5 the transcriptional complex, release of co repressors, and/or increased degradation. Numerous 

disorders in addition to prostate cancer involve the androgen axis (e.g., acne, hirsutism, 

alopecia, benign prostatic hyperplasia) and compounds interfering with this mechanism can be 

used to treat such conditions.  

[249] Compounds or pharmaceutical compositions in accordance with this invention or for 

10 use in this invention can be administered by means of a medical device or appliance such as an 

implant, graft, prosthesis, stent, etc. Also, implants can be devised which are intended to 

contain and release such compounds or compositions. An example would be an implant made 

of a polymeric material adapted to release the compound over a period of time.  

[250] It is to be noted that dosage values can vary with the exact imaging protocol. For any 

15 particular subject, specific dosage regimens can be adjusted over time according to the 

individual need and the professional judgment of the person administering or supervising the 

administration of the compositions. Dosage ranges set forth herein are exemplary only and do 

not limit the dosage ranges that can be selected by medical practitioners. The amount of active 

compound(s) in the composition can vary according to factors such as the disease state, age, 

20 sex, and weight of the subject. Dosage regimens can be adjusted to provide the optimum 

imaging result. For example, a single bolus can be administered, several divided doses can be 

administered over time or the dose can be proportionally reduced or increased as indicated by 

the imaging results. It can be advantageous to formulate parenteral compositions in dosage unit 

form for ease of administration and uniformity of dosage.  

25 [251] In general, compounds of the invention should be used without causing substantial 

toxicity. Toxicity of the compounds of the invention can be determined using standard 

techniques, for example, by testing in cell cultures or experimental animals and determining 

the therapeutic index, ije., the ratio between the LD50 (the dose lethal to 50% of the population) 

and the LD100 (the dose lethal to 100% of the population). In some circumstances, such as in 

30 severe disease conditions, substantial excesses of the compositions can be administered for 

therapeutic effects. Some compounds of this invention can be toxic at some concentrations.  

Titration studies can be used to determine toxic and non-toxic concentrations. Toxicity can be 

evaluated by examining a particular compound's or composition's specificity across cell lines 

using PC3 or DU145 cells as possible negative controls since these cells do not express 
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functional AR. Animal studies can be used to provide an indication if the compound has any 

effects on other tissues. Systemic therapy that targets the AR will not likely cause major 

problems to other tissues since castration, antiandrogens and androgen insensitivity syndrome 

are not fatal.  

5 [252] Compounds for use in the present invention can be obtained from medical sources or 

modified using known methodologies from naturally occurring compounds. In addition, 

methods of preparing or synthesizing compounds of the present invention will be understood 

by a person of skill in the art having reference to known chemical synthesis principles. For 

example, Auzou ei al 1974 European Journal ofMedicinal Chemistry 9(5), 548-554 describes 

10 suitable synthetic procedures that can be considered and suitably adapted for preparing 

compounds of any one ofthe compounds of structure (1) as set out above. Other references 

that can be helpful include: Debasish Das, Jyh-Fu Lee and Soofin Cheng "Sulfonic acid 

functionalized mesoporous MCM-41 silica as a convenient catalyst for Bisphcnol-A synthesis" 

('hemical (ornmunications, (2001) 2178-2179; US Patent 2571217.Davis, Orris L.; Knight, 

15 HoraceS.; Skinner,JohnR. (Shell Development Co.) "Halohydrin ethers of phenols."( 951); 

and Rokicki, G.; Pawlicki, J.; Kuran, W. "Reactions of 4-chloromcthyl-1,3-dioxolai-2-one 

with phenols as a new route to polyols and cyclic carbonates." Journal fuer Praktische Chemie 

(Leipzig) (1985) 327, 718-722.  

[253] In some embodiments, compounds and all different forms thereof as described herein 

20 can be used, for example, and without limitation, in combination with other treatment methods 

for at least one indication selected from the group consisting of: prostate cancer, breast cancer, 

ovarian cancer, bladder cancer, pancreatic cancer, hepatocellular cancer, endometrial cancer, 

salivary gland carcinoma, hair loss, acne, hirsutism, ovarian cysts, polycystic ovary disease.  

precocious puberty, spinal and bulbar muscular atrophy, and age related macular degeneration.  

25 For example, compounds and all their different forms as described herein can be used as 

neoadjuvant (prior), adjunctive (during), and/or adjuvant (after) therapy with surgery, radiation 

(brachytherapy or external beam), or other therapies (eg. HIFU), and in combination with 

chemotherapies, androgen ablation, antiandrogens or any other therapeutic approach.  

[254] In an exemplary embodiment for imaging the prostate, a dose of the disclosed 

30 compounds in solution (typically 5 to 10 millicuries or 200 to 400 MBq) is typically injected 

rapidly into a saline drip running into a vein, in a patient. Then, the patient is placed in the 

SPECTfor a series of one or more scans which can take from 20 minutes to as long asan hour 

(often, only about one quarter of the body length can be imaged at a time). Methods for SPECT 

scanning are well known in the art.  
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[2551 The compounds described herein can be used for in vivo or in vitro research uses (i.e.  

non-clinical) to investigate the mechanisms of orphan and nuclear receptors (including steroid 

receptors such as androgen receptor (AR)). Furthermore, these compounds can be used 

individually or as part of a kit for in vivo or in vitro research to investigate signal transduction 

5 pathways and/or the activation of orphan and nuclear receptors using recombinant proteins, 

cells maintained in culture, and/or animal models.  

[256] For example, exemplary compounds of the present invention can be prepared with 

reference to tihe following General Reaction Scheme I: 

10 [257] General Reaction Scheme I 

x 

OH DMAP O 
0 |1 SZ1 HO OH 

o + CI' -- Pyridine O O 
t seXO NaH, DMF 

0 0 stestep0'b 

6OC 

O OH NaClO MeOH 0 N N OH O 
s C Z NaH, DMF 

pstep d 

O I CeCI1 3 7H2O O N 
0N MeON 0 0 

O reflux HO Z OH 

0 HO C1 

[258] It should be noted that. although General Reaction Scheme I depicts a racemic 

synthesis, one skilled in the art would recognize that different stereoisomers and diastereomers 

15 can be synthesized by using starting materials ofdifferent stereochemistry, e.g., stereospecific 

(2.2-dimethyl-1,3-dioxolan-4-yl)methanol and/or stereospecific oxiran-2-ylmethyl 4

imethylbenzenesulfonate.  

[259] Referring to General Reaction Scheme 1,(2.2-dimethyl-,3-dioxola-4-yl)methanol is 

toslyated under basic conditions as shown in step a. In step b, tosly group (p-toulenesulfonate) 

20 is displaced with bisphenol derivatives under basic conditions (X can be -S(O)n- where n - 0, 

I, or 2, or divalent linear or branched CI-C6 alkyl) . Optionally, in step c, the bisphenol 

derivative is halogenated on the phenyl ring (e.g., Y and Z can be Cl or Br). In step d, the 
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unreacted phenol portion undergoes another elimination reaction to afford a bisphenol 

derivative with an epoxide on one side and a protected diol on the other. In step e, epoxide is 

opened using CeCh-7H2O and the diol is deprotected in situ.  

[260] One skilled in the art will recognize that variations tothe order of the steps and reagents 

5 discussed in reference to the above General Synthetic Schemes I are possible.  

[261] In addition, protecting group strategies can be employed for preparation of the 

compounds disclosed herein. Such strategies are well known to those of skill in the art.  

Exemplary protecting groups and related strategies are disclosed in Greene's Protective Groups 

in Organic Synthesis, Wiley-InterScience; 4 edition (October 30, 2006), which is hereby 

10 incorporated by reference in its entirety. In certain embodiments, a protecting group is used to 

mask an alcohol moiety while performing other chemical transformations. After removal of 

the protecting group, the free hydroxyl is obtained. Such protecting groups and strategies are 

well known in the art.  

[262] Various alternative embodiments and examples of the invention are described herein.  

15 These embodiments and examples are illustrative and should not be construed as limiting the 

scope of the invention. The following examples are provided for purposes of illustration, not 

limitation.  

EXAMPLES 

[263] All non-aqueous reactions were performed in flame-dried round bottomed flasks. The 

20 flasks were fitted with rubber septa and reactions were conducted under a positive pressure of 

argon unless otherwise specified. Stainless steel syringes were used to transfer air- and 

moisture-sensitive liquids. Flash column chromatography was performed as described by Still 

et al. (Still, W. C.; Kahn, M.; Mitra, A. J. Org. Chen. 1978, 43, 2923) using 230-400 mesh 

silica gel. Thin-layer chromatography was performed using aluminum plates pre-coated with 

25 0.25 mm 230-400 mesh silica gel impregnated with a fluorescent indicator (254 nm). Thin

layer chromatography plates were visualized by exposure to ultraviolet light and a "Seebach" 

staining solution (700 mL water, 10.5 g Cerium (IV) sulphate tetrahydrate, 15.0 g molybdato 

phosphoric acid, 17.5 g sulphuric acid) followed by heating (~1 min) with a heating gun (-250 

°C). Organic solutions were concentrated on Bfchi R-114 rotatory evaporators at reduced 

30 pressure (15-30 torr, house vacuum) at 25-40 C.  

Commercial regents and solvents were used as received. All solvents used for extraction and 

chromatography were HPLC grade. Normal-phase Si gel Sep paksT M were purchased from 
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waters, Inc. Thin-layer chromatography plates were Kieselgel 60F254. All synthetic reagents 

were purchased from Sigma Aldrich and Fisher Scientific Canada.  

[264] EXAMPLE 1: Synthesis of (R)-3-(4-(2-(3,5-dichloro-4-((S)-3-chloro-2

5 hydroxypropoxy)phenyl)propan-2-yl)phenoxy)propane-1,2-diol (Compound 1a) 

OHDMAP OH O|S HO OH 
CI) C Pyridine O 0 

0) S rt 0 NaH. DMF 
0 step a (R)60C 

0 step b 

0 
-C1 

NaCI,NaOH CI 

O OH NaCIO, MeOH 0 OH 

ste:c C1 NaH DMF 
step > O- 'S'rt 

step d 

OCeC 3 7H20 O 

0 0 MeCN0 
OCI ( reflux HO Cl OH 

><)(S0 step e )r(R1 (s)O 

O HO C1 

[265] Steps aandb: Synthesisof(S)-4-(2-(4-((2,2-dimethyl-1.3-dioxolan-4

yl)inethoxy)phenyl)propan-2-vl)phenol 

10 [266] The titled compound was synthesized as previously reported. See, WO 2014/179867.  

[267] Step c: (S)-26-dichloro-4-(2-(4-((2,2-dimethyl-1,3-dioxolan-4

yl)methoxy)phenvl)propan-2-yl)phenol 

[268] Toasolution of(S)-4-(2-(4-((2,2-dimethyl-1,3-dioxolan-4-yl)methoxy)phenyl)propan

2-yl)phenol (500 mg, 1.46 nunol, 1.0 equiv) in MeOl (12 mL) was added NaCl (256 mg, 4.38 

15 mmol, 3.0 equiv) and NaOlH (87.6 mg, 2.19 mmol, 1.5 equiv). Aqueous sodium hypochlorite 

(6035 mg. 5.4% in H20, 4.38 inmol, 3.0 equiv) was then added dropwise over 2 min at 0 °C.  

After 2 hours, the mixture was extracted with ethyl acetate (2 x 30 mL). The organic layer was 

washed with deionized water (2 x 30 mt.), dried over anhydrous magnesium sulfate, filtered, 

and concentrated under reduced pressure. The resulting residue was purified by gradient flash 

20 Si gel column chromatography elutionn: 10% ethyl acetate in hexane to 20% ethyl acetate in 

hexane) to provide the tile compound (454 mg, 75.6%) as a sticky oil. 'II NMR (600 MHz, 
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DMSO-D) 6 (ppm)= 9.92 (s. 1 H), 7.11 (d, J = 9.0 Hz, 211),7.07 (s,2H), 6.84 (d, J = 8.4 H z, 

2H), 4.38-4.34 (n, 111), 4.08-4.05 (in, 1H), 3.97-3.91 (in, 211), 3.74-3.70 (m, I H), 1.55 (s, 611), 

1.33 (s, 3H), 1.28 (s 3H). 3C NMR (150 MHz, DMSO-D6) 6 (ppm)= 156.33,146.75, 143.77, 

141.55,127.47, 126.58,121.78,1 14.03,108.79,73.69,68.60,65.78,41.36,30.23,26.59,25.37.  

5 [269] Step d: (S)-4-((4-(2-(3,5-dichlIoro-4-(((R)-oxiran-2-yl)methoxy)phenyl)propan-2

yl)phenoxy)inethyl)-2,2-dimethyl-1,3-dioxolanie 

1270] Sodium hydride (60% dispersion in mineral oil, 63.6 mg, 1.59 mmol, 1.5 equiv) was 

added slowly to a stirred solution of (S)-2,6-dichloro-4-(2-(4-((2,2-dimethyl-1,3-dioxolan-4

yl)methoxy)phenyl)propa-2-yl)pheno (434 mg, 1.06 mmol, 1.0 equiv) in anhydrous DMF (8 

10 mL) at room temperature and. the contents were stirred under an atmosphere of argon for 10 

min. A solution of (2R)-(-)-glycidyl tosylate (363 mg, 1.59 mmol, 1.5 equiv) in anhydrous 

DMF (4 nL) was added via syringe and the mixture was allowed to react at 60 'C for 16 h.  

The reaction was quenched by the addition of a saturated solution of ammonium chloride (1 

mL), and the mixture was extracted with ethyl acetate (60 mL).The organic layer was washed 

15 with deionized water (2 x 30 mL), dried over anhydrous magnesium sulfate, filtered, and 

concentrated under reduced pressure. The resulting residue was purified by gradient flash Si 

gel column chromatography (elution: 10% ethyl acetate in hexane to 20% ethyl acetate in 

hexane) to provide the titled compound (476 ing, 96.1%) as asticky oil. H NMR (600 MHz, 

DMSO-D) 6 (ppm) = 7.20 (s, 21), 7.13 (d. J = 9.0 -z,21), 6.86 (d, J = 9.0 Hz, 211), 4.38

20 4.34 (in, I H), 4.25-4.22 (in, 1 H), 4.07-4.05 (m, I H), 3.98-3.91 (in, 2H), 3.82-3.80 (in, I H), 

3.74-3.70 (m, I1), 3.35-3.32 (mH), 2.79-2.77 (in, 1 H), 2.62-2.60 (m, i1. H), 1.58 (s, 611), 1.32 

(s, 3H), 1.28 (s, 3H). 1C NMR (150 MHz, DMSO-D 6 ) 6 (ppm) = 156.46, 149.15, 148.21, 

141.01,127.77,127.54,127.24,114.10,108.80, 75.01, 73.68,68.61, 65.77,49.88,43.42,41.80, 

30.08, 26.59, 25.37.  

25 [271] Step e: Synthesis of (R)-3-(4-(2-(3,5-dichloro-4-((S)-3-chloro-2

hydroxypropoxy)phenyl)propan-2-yl)phenox)propane-I,2-diol (Compound la) 

[272] To a solution of (S)-4-((4-(2-(3,5-dichloro-4-(((R)-oxiran-2

yl)methoxy)phenyl)propan-2-yl)phenoxy)inethyl)-2.2-diietll-1,3-dioxolane (560 mg, 1.2 

mmol, 1.0 equiv) in MeCN (12 mL) was added CeCi3r7H20 (1118 mg, 3.0 mmol, 2.5 equiv) 

30 and the mixture was heated to reflux for 16 h. The resulting white paste was collected by 

filtration and washed with ethyl acetate and the clear suspension was concentrated under 

reduced pressure. The resulting residue was purified by column chromatography to provide the 

titled compound (512 mg, 92%) as a sticky oil. I NMR (600 MHz, CDCI3) 6 (ppm)= 7.15

7.12 (m, 4H), 6.86 (d, J = 9.0 Hz, 2H), 4.26-4.23 (m, lH ), 4.21-4.15 (in, 211), 4.15-4.11 (in, 
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11H) 4.08-4.03(m,2H),3.86 (dd, J = 4.8 Hz, 10.8 Hz, 211), 3.78 (dd, J= 6.6.Hz, 12.6 Hz, 211), 

1.64 (s, 6H); "C NMR (150 MHz. CDCh) 6 (ppm)= 156.76, 149.30, 148.26, 141.84, 128.52, 

127.87, 127.67. 114.35. 73.69, 70.48, 69.26, 63.78, 45.55, 42.34, 30.79; ESI-LRMS calcd for 

[M + Na] 485.1., found 485.4, 

5 [273] EXAMPLE 2: Synthesis of (R)-3-(4-(2-(3,5-dibromo-4-((S)-3-chlioro-2

hydroxypropoxy)phenyl)propan-2-yl)phenoxy)propane-1,2-diol (Compound 3a) 

Br 

I I 
O O 

HO Br , OH 
(R) (s) 

HO Cl 

[274] Compound 3a was synthesized according to.Example I by suing NaBr instead of NaCl 

in step c. 'H NMR (400 MHz. DMSO-D6) 6 (ppm)= 7.39 (s, 1H), 7.30 (dd, J = 2.0 Hz, 34.4 

10 Hz, 1 H), 7.15 (d, J = 8.8 Hz, 2H), 6.86 (d, J = 8.8 Hz, 211), 5.57-5.54 (m, I1H), 4.91 (d, J = 4.8 

Hz, 111), 4.64 (t, J = 5.6 Hz, 11-1), 4.10-4.08 (im, 111), 3.98-3.92 (m, 311), 3.86-3.81 (m, 211), 

3.79-3.76 (in, 1H), 3.71 (dd, J =5.6 Hz, 11.2 Hz, 1),3.45-3.42 (m, 211.), 1.60 (s, 6H).3 C 

NMRspectrum of Compound 3a as synthesized is shown in Figure 1.  

15 [2751 EXAMPLE 3: Synthesis of (S)--chloro-3-(26-dichloro-4-(2-(4-((?)-2-hydroxy-3

imethoxypropoxy)phenyl)propan-2-yl)phenoxy)propan-2-oI (Compound 5a) 

C. 

C 

0 0 0 HO C ,OH K 2CO3 

HO CI "OH DMAP step b 
(R) Pyridine 0 Cl 

"CI 
HO CI step a 

O Er(OTf).j O 

Cl OH s HO C_ teOH 

Ole 0 CI 

[276] Step a: Synthesis of (S)-3-(4-(2-(3,5-dichloro-4-((S)-3-chloro-2

20 hydroxypropoxy)phenyl)propan-2-yI)phenoxy)-2-hydroxypropyI 4-methylbenzenesulfonate 
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[277] The titled compound was synthesized by tosylation of Compound la under basic 

conditions according to commonly known protocol, such as the protocol referenced for step a 

inExample 1.  

[278] Step b: Synthesis of (S)-I-cliloro-3-(2,6-dichloro-4-(2-(4-(((R)-oxiran-2

5 yl)methoxy)phenyl)propan-2-yl)phenoxy)propan-2-ol The titled compound was synthesized 

via epoxidation reaction commonly known in the art under basic conditions. IH NMR (400 

MHz, CDCh) 6 (ppm)= 7.13-7.10 (m, 411), 6.86 (d.,. J 6.8 Hz, 2H), 4.24-4.12 (in, 411), 3.99

3.94 (m. 111), 3.85 (dd, J= 5,2 liz, 11.2 Hz, 1iH), 3.77 (dd, J = 5.6 Iz, 11.2 Hz, I 1), 3.38-3.33 

(m, I H), 2.93-2.89 (m, IH), 2.76 (dd, J = 2.4 Hz, 4.8Hz, I H), 1.62 (s. 6H).  

10 [279] Step c: Syntehsis of (S)-1-chloro-3-(2,6-dichloro-4-(2-(4-((R)-2-hvdroxy-3

methoxypropoxy)phenyl)propan-2-yl)phenoxy)propan-2-ol (Compound5a) 

[2801 To a solution of (S)-1-chloro-3-(2,6-dichloro-4-(2-(4-(((R)-oxiran-2

yl)mcthoxy)phenyl)propan-2-yl)phenoxy)propan-2-o (15 mg. 0.034 mmol, 1.0 equiv) in 

anhydrous methanol (2 mL) was added Erbium (111) trifluoromethanesulfonate (2.1 mg, 0.0034 

15 mmol, 0.1 equiv) and the mixture was stirred at room temperature for 40 h. The reaction was 

quenched by the addition of a saturated solution of ammonium chloride (0.5 mil) and the 

mixture was extracted with ethyl acetate (2 x 10 ml). The organic layer was washed with 

deionized water (2 x 1.0 ml), dried over anhydrous magnesium sulfate, filtered, and 

concentrated under reduced pressure. The resulting residue was purified by gradient flash 

20 column chromatography on silica gel (elution: 30% ethyl acetate in hexane to 50% ethyl acetate 

in hexane) to provide Compound 5a (12.5 mg, 77.1%) as a colorless oil. H NMR (600 MWz, 

CDC) 6 (ppm) = 7.14-7.10 (m, 41), 6.87 (d, J = 6.0 Iz, 21-1), 4.26-4.22 (in, I -) 4.21-4.15 

(in, 31-), 4.06-4.01 (m. 211), 3.87 (dd. J = 6.0 Hz, 11.4 Hz, 11H), 3.79 (dd, J = 5.4 Hz. 11.4 Hz, 

1H), 3.61 (dd, J= 4.2 Hz, 9.6 Hz, IH), 3.57 (dd, J = 6.0 Hz, 9.6 Hz, IH), 3.44 (s. 3 H), 1.64 (s, 

25 611); 3C NMR (150 MHz, CDC3) 8 (ppm)= 156.37, 148.81, 147.69, 141.04, 127.95, 127.25, 

127.05, 113.81, 73.13, 73.00, 69.93, 68.58, 68,44, 58.88, 45.00, 41.78, 30.25.  

[281] EXAMPLE 4: Synthesis of (S)--chloro-3-(2,6-dichloro-4-(2-(4-((R)-2-hdroxy-3

isopropoxypropoxy)phenyl)propan-2-yl)phenox)propan-2-ol (Compound 7a) 
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Cl 

O O 
HO CI OH 

(RI S 

0 C1 

[282] Compound 7a was synthesized according to Example 2 by using isopropanol in step c 

instead of methanol. - NMR (400 MHz, CDC13)8 (ppm)= 7.13-7.10 (in, 41), 6.86 (d, J = 8.8 

Hz, 2H), 4.25-4.12 (n, 411), 4.03-3.98 (m, 211), 3.85 (dd, J= 5.2 Hz, 10.8 Hz, II ), 3.77 (dd., 

5 J = 5.6 Hz, 11.2 Hz, 1 H), 3.67-3.53 (m. 3H), 2.83 (s, IH), 2.57 (s, I H), 1.62 (s, 6H), 1.18 (d, J 

=6.0 lz,611).  

[283] EXAMPLE 5: Synthesis of (S)-I-chloro-3-(2,6-dichoro-4-(2-(4-((S)-3-fluoro-2

hydroxypropoxy)phenyl)propan-2-yl)phenoxy)propan-2-ol (Compound 8a) 

C1 I CI 

XtalFluor-M 

0 0 TEAx3HF 
HO Cl ,OH CH 2C 2  HO C1 .OH 

(R) ()(S) (s)O 

10 HO Cl F CI 

[284] To a solution of Compound Ia (1 equiv; synthesized according to Example 1) in 

dichloromethane were successively added triethylamine trihydrofluoride (2 equiv) and 

XtalFluor-M (2 equiv). After 3 h, the reaction mixture was quenched at room temperature with 

15 a 5% aqueous sodium bicarbonate solution and stirred for 15 min, and the resulting mixture 

was extracted twice with dichloromethane. The organic phases were combined, dried over 

anhydrous magnesium sulfate, and filtered. Solvents were evaporated, and the resulting crude 

material was purified by silica gel chromatography to provide Compound 8a. I INMR (600 

MHz, CDCI) (ppm)= 7.16-7.14 (in, 4H), 6.87 (d, J= 8.4 lz, 2H), 4.69-4.56 (m, 211), 4.30

20 4.22 (in, 2H), 4.22-4.16 (m, 211),4.10-4.09 (m, 211), 3.87 (dd, J = 6.0 Hz, 11.4 liz, I H ) 3.79 

(dd, J = 5.4 Hz, 10.8 Hz, 1H), 1.64 (s, 6H).  

[285] EXAMPLE 6: Synthesis of ()-i-chloro-3-(2,6-dichloro-4-(2-(4-((R)-2-hydroxy-3

(1H-imidazol-I-yl)propoxy)phenyl)propan-2-vl)phenoxy)propan-2-ol (Compound 9a) 
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CI C 

O Bi(OTf)3  0 0 

Cl OH IH-imidazole HO CI ,OH 

0 1 / NC1 
N 

[286] To a solution of (S)-1-chloro-3-(2,6-dichloro-4-(2-(4-(((?)-oxiran-2

yl)methoxy)phenyl)propan-2-yl)phenoxy)propan-2-ol (12.6 mg, 0.028 mmol, 1.0 equiv) in 

anhydrous MeCN (2 mL) was added Bismnuth (111) trifluoromethanesulfonate (1.8 mg, 0.0028 

5 mmol, 0.1 equiv) and the mixture was stirred at room temperature for 40 h. The reaction was 

quenched by the addition of a saturated solution of ammonium chloride (0.5 ml) and the 

mixture was extracted with ethyl acetate (2 x 10 nil). The organic layer was washed with 

deionized water (2 x 10 nil), dried over anhydrous magnesium sulfate, filtered, and 

concentrated under reduced pressure. The resulting residue was purified by flash column 

10 chromatography to provide Compound 9a (8.7 mg, 60.4%) as a colorless oil. 1H NMR (600 

MHz, CDCb) 6 (ppm)= 7.56 (s, I H), 7.16-7.14 (n, 4H), 7.04 (s, I H), 7.01 (s, I H), 6.86 (d, J 

= 8.4 Liz, 211), 4.29-4.23 (n, 311), 4.22-4.13 (in, 311),3.98-3.92 (in, 211), 3.87 (dd, J = 6.0 Hz, 

114I Hz, I H), 3.79 (dd, J = 4.8 Hz, 10.8 Hz, IH), 1.65 (s. 6H).  

15 [287] EXAMPLE 7: Synthesis of (S)--chloro-3-(26-dichloro-4-(2-(4-((R)-2-hydroxy-3

morpholinopropoxy)phenyl)propan-2-vl)plienoxy)propan-2-oI (Coipound.1 Ia) 

C1 
CI 

SBi(OTf)   O OH 
C1 OH Morpholine O RH C S) 

o(S)O N C1 
C1 

[288] Compound 11a was synthesized according to Example 6 by using morpholine instead 

of H-imidazole. I H NMR (400 MHz. CDC13) 8 (ppm)= 7.16-7.11 (in, 4), 6.88 (d, J = 8.8 

20 Hz, 2H), 4.27-4.13 (m, 4H), 4.07-3.98 (i 2H), 3.90-3.77 (in, 6H), 2.84-2.80 (m, 2H), 2.73

2.72 (m, 211), 2.71-2.67 (in, 2H), 1.65 (s, 611); ESI-LRMS calcd for [M + H]* 532.1, found 

534.6.  
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[2891 EXAMPLE 8: Synthesis of (R)-l-amino-3-(4-(2-(3,5-dichloro-4-((S)-3-chloro-2

hydroxypropoxy)phenyl)propan-2-yl)phenox)propan-2-ol (Compound 12a) and N-((R)-3-(4

(2-(3,5-dichloro-4-((S)-3-chloro-2-hydroxypropoxy)phenyl)propan-2-yl)phenoxy)-2

hydroxypropyl)mthanesulfonamide (Compound 13a) 

cl 
ci 

0 0 NaNa PPh, 
HO CI pOH O O 

)(s) (S) DMF HO C, ,OH MeCN 
C1 stop a HS step b 

6O 0 N 3  CI 

O1 O 

HO C1 ..OH 
HO C1 ,OH PyridineS 

step c HN Cl 
H2N C0 

5 U, 

[290] Step a: Synthesis of (R)-1-azido-3-(4-(2-(3,5-dichloro-4-((S)-3-chloro-2

hydroxypropoxy)phenvl)propan-2-yl)phenoxy)propan-2-ol 

[291] To a solution of (S)-3-(4-(2-(3,5-dichloro-4-((S)-3-chloro-2

10 hydroxypropoxv)phenyl)propan-2-yl)phenoxy)-2-hydroxypropyl 4-methylbenzenesulfonate 

(90 mg, 0.146 mmol, 1.0 equiv) in anhydrous DMF (3 rnL) was added sodium azide (9.5 nig, 

0.146 mmol, 1.0 equiv) and the mixture was heated to 60-70 °C for 16 h. The reaction was 

quenched bythe addition of a saturatedsolution ofammonium chloride(10 ml)andthe mixture 

was extracted with ethyl acetate (2 x 30 ml). The organic layer was washed with deionized 

15 water (2 x 30 ml), dried over anhydrous magnesium sulfate, filtered, and concentrated under 

reduced pressure. The resulting residue was purified by gradient flash column chromatography 

on Si gel (elution: 20% ethyl acetate in hexane to 50% ethyl acetate in hexane) to provide the 

titled compound (57.4 mg, 80.1%) as a colorless oil, 'H NMR (600 MHz, CDCI) 6 (ppm) = 

7.15-7.13 (m1, 4H), 6.86 (d, J = 9.0 Hz, 2H), 4.25-4.23 (in, I H), 4.21-4.12 (m.13H), 4.03-4.01 

20 (m, 2H), 3.86 (dd, J = 5.4 Hz, 10.8 Hz, 11H), 3.78 (dd, J = 5.4 Hz, 11.4 Hz, 1H), 3.58-3.50 (i, 

2H), 3.01 (s, 1 H), 2.78 (s, I H) 1.64 (s, 6H).  

[292] Step b: Synthesis of (R)-I-amino-3-(4-(2-(3,5-dichloro-4-((S)-3-chloro-2

hydroxypropoxy)phenyl)propan-2-yl)phenoxy)propan-2-ol (Compound 12a) 

[293] To a solution of (R)-1-azido-3-(4-(2-(3,5-dichloro-4-((S)-3-chloro-2

25 hydroxypropoxy)phenyl)propan-2-yl)phenoxy)propa-2-o (57 mg, 0.117 mmol, 1.0 equiv) in 
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MeCN (6 mL) was added triphenylphosphine (36.7 mg, 0.14 niol, 1.2 equiv) and the mixture 

was heated to reflux for 16 h The reaction was quenched by deionized water (2 ml) and the 

mixture was extracted with ethyl acetate (2 x 30 ml). The organic layer was washed with 

deionized water (2 x 30 ml), dried over anhydrous magnesium sulfate, filtered, and 

5 concentrated under reduced pressure. The resulting residue was purified by gradient flash 

column chromatography on Si gel elutionn: 2% methanol in dichloromethane to 30% methanol 

in dichloromethane) to provide Compound 12a (24.3 mg, 44.9%) as a colorless oil. '11 NMR 

(400 MHz, CDCb) 6 (ppm) = 7.12-7.09 (m, 4H), 6.84 (d, J = 8.4 Hz, 211), 4.24-4,21 (m, 1H).  

4.17-4.13 (m, 2H), 3.97 (i, 3 H), 3.84 (dd, J= 5.6 Hz. 1.2 Hz, 1 H), 3.76 (dd, J= 5.6 Hz, 11.2 

10 Hz, 1H), 3.00-2.85 (in, 2H), 1.61 (s, 611); "C NMR (100 MIIz, CDC3) 6 (ppm) = 157.00, 

149.35, 148.31 141.60, 128.52. 127.81, 127.61, 114.37, 73.78, 70.47, 70.42, 70.14, 45.65, 

44.11, 42.34, 30.25; ESI-LRMS cald for [M + H]* 462.1. found 463.9.  

[294] Step c: Synthesis of N-((R)-3-(4-(2-(3,5-dichloro-4-((S)-3-chloro-2

hydroxypropoxy)phenyl)propan-2-yl)phenoxy)-2-hydroxypropyl)methanesulfonamide 

15 (Compound 13a) 

[295] To a solution of (R)-1-azido-3-(4-(2-(3,5-dichloro-4-((S)-3-chloro-2

hydroxypropoxy)phenyl)propa-2-y)phenoxy)propan-2-o (14.3 mg, 0.031 minol, 1.0 equiv) 

in anhydrous dichloromethane (3 mL) was treated triethylanine (12.5 Ing, 0.124 mnol, 4.0 

equiv) and methane sulfonyl chloride (3.6 mg, 0.031 minmol, 1.0 equiv) sequentially at 0 'C for 

20 10 minutes. Then it was warmed to room temperature for 16 hours. The reaction was quenched 

by the addition of a saturated solution of ammonium chloride (2 ml) and the mixture was 

extracted with ethyl acetate (2 x 20 ml). The organic layer was washed with deionized water 

(2 x 20 ml), dried over anhydrous magnesium sulfate, filtered, and concentrated under reduced 

pressure. The resulting residue was purified by gradient flash column chromatography on silica 

25 gel (elution: 50% ethyl acetate in hexane to 75% ethyl acetate in hexane) to provide Compound 

13a (9.7 ng, 57.9%) as a colorless oil. 'H NMR (600 MHz, CDC3) 6 (ppm)= 7.15-7.13 (in, 

4H), 6.87 (d, J = 5.4 Hz, 2H),4.93-4.90 (m, 11H), 4.26-4.23 (in, I H) 4.21-4.13 (in, 3H), 4.06

4.01 (in, 211), 3.87 (dd, J = 5.4 Hz, 11.4 Hz, I I), 3.79 (dd, J= 5.4 Hz, 10.8 Hz,I 1H) 3.50-3.45 

(n, 1I I), 3.26-3.31 (i, 1),3.03 (s, 311) 1.64 (s, 611); "C NMR (150 MHz, CDC3) 6 (ppm) 

30 = 155.94, 148,69, 147.73, 141.57, 127.99. 127.39. 127.05, 113.81. 73.14, 69.92, 68.85, 68.54, 

45.19, 44.99,41.81, 39.98, 30.22.  
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[296] EXAMPLE 9: Synthesis of (S)-1-cliloro-3-(2,6-dichloro-4-(2-(4-((S)-3

(ethylsulfonyl)-2-hydroxypropoxy)phenyl)propan-2-yl)phenoxy)propan-2-o (Compound 

14a) 

cI Er(OT%) 
o C0 E O m-cPBA 0 < ..  

GI HOH DcM HO CI I OH step bo 
step a s CI 

5 
[297] Step a: Synthesis of (S)-1-chloro-3-(2,6-dichloro-4-(2-(4-((S)-3-(ethylthio)-2

hydroxypropoxy)phenyl)propan-2-yl)phenoxy)propan-2-ol 

[298] To a solution of (S)-1-chloro-3-(2,6-dichloro-4-(2-(4-(((R)-oxiran-2

yl)methoxy)phenv)propan-2-yl)phenox)propan-2-ol (50 mg, 0.081 mmol, 1.0 equiv) in 

10 anhydrous DMF (3 mL) was added sodium ethanethiolate (6.8 mg, 0.081 mmol, 1.0 equiv) and 

the mixture was heated to 60-70 °C for 16 I. The reaction was quenched by the addition of a 

saturated solution of ammonium chloride (2 ml) and the mixture was extracted with ethyl 

acetate (2 x 30 ml).The organic layer was washed with deionized water (2 x 30 ml), dried over 

anhydrous magnesium sulfate, filtered, and concentrated under reduced pressure. The resulting 

15 residue was purified by gradient flash column chromatography on silica gel (elution: 20% ethyl 

acetate in hexane to 50% ethyl acetate in hexane) to provide the titled compound (16.4 mg, 

39.5%) as a colorless oil.  

[299] Step b: Synthesis of ()--chloro-3-(2,6-dichloro-4-(2-(4-((S)-3-(ethylsulfonyl)-2

hydroxypropoxy)phenyl)propan-2-yl)phenoxy)propa-2-ol (Compound 14a) 

20 [300] To a solution of (S)-1-chloro-3-(2,6-dichloro-4-(2-(4-((S)-3-(ethylthio)-2

hydroxypropox)phenyl)propan2-yl)phenoxy)propan-2-o (14.6 mg 0.029 mmol, 1.0 equiv) 

in anhydrous dichloromethane (3 mL) was treated 3-chloroperbenzoic acid (14.0 mg, 0.081 

mmol, 2.8 equiv) at 0 °C for 10 minutes. Then it was warmed to room temperature for 3 hours.  

The reaction was quenched by the addition of a saturated solution of ammonium chloride (2 

25 ml) and the mixture was extracted with ethyl acetate (2 x 20 ml). The organic layer was washed 

with saturated NaICO3 (20 ml), deionized water (2 x 20 nil), dried over anhydrous magnesium 

sulfate, filtered, and concentrated under reduced pressure. The resulting residue was purified 

by gradient flash column chromatography on Si gel elutionn: 30% ethyl acetate in hexane to 

75% ethyl acetate in hexane) to provide Compound 14a (4.7 mg, 31.0%) as a colorless oil. 'H 

30 NMR (400 M Hz, CDC3) 8 (ppm)= 7.18-7.15 (i, 41), 6.88 (d, J = 8.8 Hz- 21), 4,69-4.67 (m, 

I H), 4.27-4.15 (in, 3H), 4.10-4.07 (m, 2H), 3.88 (dd, J = 5.2 Hz, J = 11.2 Hz, 1H), 3.80 (dd, J 
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= 5.2 Iz, J = 10.8 Hz, IH). 3.39-3.20 (i, 411), 1.66 (s. 6H), 1.48 (t, J = 7.2 liz, 31); ESI

LRMScaled for[M+Na]* 561.1,found561.5.  

[301] EXAMPLE 10:Synthesisof(R)-3-(4-(2-(4-((S)-3-chloro-2-hydroxypropoxy)-3

5 imethylphenyl)propan-2-yl)-2-methylphenoxy)propane-,2-diol (Compound22a) 

SOO 

HO .,OH 

HO Cl 

[302] Compound 22a was synthesized according to Example 1 by using 4,4'-(Propan-2,2

diyl)bis(2-methylphenol) (commercially available) instead of 4,4'-(propae-2,2-dil)dipheno 

and omitting step c. IH NMR (400 MHz, DMSO-D6) 6 (ppm)= 6.97-6.94 (m, 4H), 6.81-6.76 

10 (in, 2H), 5.50 (d, J = 4.8 Hz, I H ), 4.86 (s, 11H), 4.61 (s, I H) 4.06-4.00 (m, 11), 3.97-3.89 (n, 

3H), 3.86-3.76 (m, 3 H), 3.69 (dd, J = 5.6 Hz, 11.2 Hz,.1 H), 3.50-3.44 (m, 2H), 2.10 (s, 6H), 

1.55 (s, 611); "C NMR (100 MHz, DMSO-D6) 5 (ppm) = 155.14, 154.74, 143.23, 142.75, 

129.32, 129.23, 125.66, 125.62, 125.22, 125.16, 111.28, 111.16, 70.67, 70.02, 69.48, 69.32, 

63.43, 55.50,47.53, 31.42,16.86,16.79.  

15 

[303]' EXAMPLE 11: Synthesis of (R)-3-(4-((3-chloro-4-((S)-3-chloro-2

hydroxvpropoxy)phenyl)sulfonyl)phenox)propane-1,2-diol (Compound 40a) 

OS 

HO CI C O 

HO ci 

[304] Compound 40a was synthesized according to Example I by using 4,4'-sulfonyldiphenol 

20 instead of 4,4'-(propane-2,2-diyl)dipheno and with only 1 equiv of NaCl in step c. 1- NMR 

(400 MHz. MeOD) 6 (ppm)= 7.92-7.82 (m, 411), 7.26 (d, J = 8.8 lz, 1 H), 7.13 (d, J = 8.8 Hz, 

211), 4.23-4.12 (i, 411), 4.08-4.03 (m, I I), 4.00-3.96 (m, .1H), 3.81 (dd, J = 4.8 Hz, 11.6 Hz, 

II ) , 3.72 (dd, J = 5.2 Iz, 11.2 Hz, I 1) 3,68-3.61 (m, 211); C NMR (100 MHz, MeOD) 6 

(ppm)= 163.24,1.57.96, 135.21, 133.24, 129.56, 128.90, 127.82,123.46,115.12,113.49,70.23, 

25 70.16, 69.62, 69.30, 62.64, 45.28; ESI-LRMS called for [M +Na]* 473.0,found472.8.  
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[305] EXAMPLE 12: Synthesis of (R)-3-(4-((3,5-dichlIoro-4-((S)-3-chloro-2

hydroxvpropoxv)phenyl)sulfonyl)phenoxy)propane-I,2-diol (Compound 41a) 

O 00 

HO CI 

HO C 

5 [306] Compound 41a was synthesized according to Example I by using 4,4'

suIfonyldiphenol instead of 4.4'-(propane-2,2-diyl)diphenol. I H NMR (400 M Iz, MeOD) 8 

(ppm)= 7.94-7.89 (m. 4H), 7.14 (d, J= 8.8 Hz, 2H), 4.21-4.13 (m, 4H), 4.09-4.04 (m. I H), 

4.01-3.95 (n, I H), 3.84 (dd, J = 4.4 Hz, 11.6 Hz, I H , 3.72 (dd, J= 5.2 Hz, 11.2 Hz, I H), 

3.69-3.62 (i. 211); 3C NMR (100 MHz, MeOD) S (ppm)= 165.08, 156.38, 141.20, 133.48, 

10 131.65, 131.46, 129.37, 11.6.74, 75.60, 71.62, 71.46, 71.11, 64.06, 46.76; ESI-LRIMS called 

for [M + Na]* 506.9, found 506.9.  

[307] EXAMPLE 13:Synthesisof(S)--chloro-3-(2,6-dichloro-4-((4-((R)-2-hydroxy-3

methoxypropoxy)phenyl)sulfonyl)phenoxy)propan-2-oI (Compound 43a) 

0 
S C1 

HO CI OH 
(R) (S) 

0 CI 
15 

[308] Compound 43a was synthesized according to Examples 3 by starting with Compound 

41a. 'f NMR (600 MH z, CD3CI) 6 (ppm)= 7.91-7.85 (m, 4 H), 7.06 (d, J= 9.0 Hz,211), 

4.27-4.16 (i, 4H), 4.13-4.07 (in, 2H), 3.85 (dd, J = 4.8 Hz, 10.8 Hz, 1H), 3.79 (dd, 3 = 5.4 

Hz. 11.414z, I H), 3.62-3.54 (m, 211), 3.43 (s, 311); 13CNMR (150 MHz, CD3CI) S (ppm) = 

20 163.22, 154.58, 139.94, 132.47, 130.56, 130.47, 128.37, 115.67, 74.18, 73.31, 70.42,. 69.70, 

69.01, 59.62, 45.56; ESI-LRMS called for [M + Na] 521.0, found 520.9.  

[309] EXAMPLE 14: Synthesis of (R)-1-amino-3-(4-((3,5-dichloro-4-((S)-3-chloro-2

hydroxypropoxy)phenyl)sulfonyl)phenoxy)propan-2-ol (Compound 45a) 
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00 
S CI 

0O X 
HO Cl *OH 

(R) (S) 

H2N Cl 

[310] Compound 45a was synthesized according to Examples 3 and 8 by starting with 

Compound 41a. 'IH NMR (400 MHz, MeOD) 6 (ppm) = 7.93-7.90 (in, 411), 7.14 (d, J = 9.2 

Iz, 211), 4.19-4.13 (m, 3H:) 4.10-4,01 (m, 211). 3.95-3.91 (m, 111), 3.85-3.80 (in, 1H), 3.74

5 3.69 (m, 1H), 2.85 (dd, J = 4.4 lz, 13.2 lz, I li), 2.74 (dd, J = 5.2 Hz, 13.2 Iz, iH): 3 C 

NMR (100 MHz, MeOD)8 (ppm)= 165.08,156.51, 141.32,133.70,131.76,131.57, 129.46, 

116.86, 75.71, 72.15, 71.73, 71.57,46.83, 45.26; ESI-L.RMS cald for [M +Na]* 506.0, 

found 507.9.  

10 [311] EXAMPLE 15: Synthesis of N-((R)-3-(4-((3,5-dichloro-4-((S)-3-cliloro-2

hydroxypropoxy)phenyl)sulfonyl)phenoxy)-2-ivdroxvpropyl)methanesulfonamide 

(Compound 46a) 

0,0 
S CI 

HO CI 

HN CI 
.0 

[312] Compound 46a was synthesized according to Examples 3 and 8 by starting with 

15 Compound 41a. 'iHNMR (600 MHz, MeOD)5 (ppm)=7.93-7.90 (in, 411), 7.14 (d, J=9.0 lz, 

21), 4.18-4.10 (in, 41). 4.07-4.01 (m, 21-1), 3.82 (dd, J = 4.2 liz, 11.4 liz, 111 ), 3.71 (dd, J = 

4.8 Hz, 10.8 lz,. 1H), 3.30-3.27 (in, 1H ), 3.20 (dd, J= 6.0 1, 13.2 lz, 11H), 2.95 (s, 31);:1C 

NMR (150 MHz, MeOD) 5 (ppm)= 165.01, 156.49, 141.31, 133.74, 131.75, 131.56, 129.46, 

116.86, 75.68, 71.55, 71.47, 70.27.46.81, 46.70,40.22; ESI-LRMS called for [M + Na]* 584.0 

20 found 584.0.  
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[3131 EXAMPLE 16: Synthesis of (S)-1-chloro-3-(2,6-dichlIoro-4-((4-((R)-2-hydroxy-3

morpholinopropoxy)phenvl)sulfonyl)phenoxy)propan-2-ol (Compound 47a) 

0 0 
IN if 

S Cl 

C0 
HO Cl ,OH 

(R) (S) 

N CI 
0,

[314] -Compound 47a was synthesized according to Examples 3 and 7 by starting with 

5 Compound 41a. 'H NMR (600 MHz, CDC3) 6 (ppm)= 7.90-7.86 (in, 4H) 7.06 (d, J= 9.0 Hz, 

21), 4.28-4.19 (n, 4H), 4.08-4.07 (i, 2H), 3.87-3.77 (m, 6H ), 2.77-2.58 (in, 6H); 3 C NMR 

(150 MHz, CDCb) 6 (ppm)= 162.51,153.88,139.21, 131.79,129.85,.129.75,127.66,11,4.97, 

73.48, 70.03, 69.71, 66 14, 64.45, 60.50, 53.26, 44.85; ESI-LRMS calcd for [M + H] 554.1, 

found 556.0.  

10 
[3151 EXAMPLE 17: Synthesis of (S)-l-chloro-3-(2,6-dichoro-4-((4-((R)-2-hydroxy-3-(1 H

imidazol-1-yl)propoxy)phenyl)sulfonyl)phenoxy)propan-2-oI(Compound48a) 

00 

-S CI 

HO CI .0H 
(R) (S) 

N C CI 
N 

[316] Compound 48a was synthesized according to Examples 3 and 6 by starting with 

15 Compound 41a. 'H NMR (400 MHz, CDCb) 6 (ppm)= 7.88-7.83 (m, 411), 7.65 (s, I H), 7.03

6.97 (in, 411), 4.27-4.10 (m, 611), 4.02 (dd, J = 4.8 Hz, 9.6 Hz, 111). 3.96-3.90 (in, 111 ), 3.82 

(dd, J= 4,8 Hz, 11.2 Hz, IH), 3.75 (dd, J = 5.2 Hz, 11.2 Hz, I H); "C NMR (100 MHz, CDC) 

8 (ppm) = 162.53, 154.66, 139.49, 137,72, 132.85, 130.46, 130.40, 128.24,1 28.00, 120.24, 

115.50, 74.12, 70.14, 69.22, 68.64, 50.29, 45.48; ES-LRMS called for [M + H]* 535.0, found 

20 535.0.  
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[3171 EXAMPLE 18: Synthesis of (S)- I-chloro-3-(2,6-dichloro-4-((4-((S)-3-(ethylsuLIfonyl)

2-hydroxypropoxv)phenyl)sulfonvl)phenoxy)propan-2-o1 (Compound50a) 

00 
S C1 

HO 
Cl .OH 

'. (s) 
O=S C1 

[318] Compound 50a was synthesized according to Examples 3 and 9 by starting with 

5 Compound 41a. 'H NMR (400 MHz, CDCh3) (ppm)= 7.89 (d, J= 9.2 Hz, 2H), 7.85 (s, 2H), 

7.04 (d, J = 9.2 liz, 211).4,72-4.66 (mi IH), 4.26-4.19 (n, 3H), 4.14-4.09 (m, 21), 3,83 (dd, J 

=5.2 Hz, 11.2 Hz, I H), 3.77 (dd, J= 4.8 Hz, 11.2 Hz,.1:H), 3.35-3.14 (m, 4H ), 1.45 (1, J = 7.6 

Iz, 31); 3 C NMR (100 MHz, CDCI) 6 (ppm) = 162.37, 154.56, 139.59, 133.08, 130.46, 

130.43,128.27,115.56,74.08,70.82.70.29,65.20,54.87,4939,45.41, 6.70;ESI-LRMScaled 

10 for [M + Na]* 583.0, found 582.9.  

[319] EXAMPLE 19: Synthesis of (R)-3-(4-((4-((S)-3-chloro-2

hydroxypropoxy)phenyl)sulfonyl)phenoxy)propane-1,2-diol (Compound 80a) 

0 0 

S 

HO OH 
(R) (S) 

HO C1 
15 [3201 Compound 80a was synthesized according to Examples I by using 4,4'

sulfonyldiphenol instead of 4,4'-(propane-2,2-diyl)diphenol and omitting step c. H NMR (400 

MHz, MeOD) 6 (ppm)= 7.84 (dd, J= 2.8 Hz, 9.2 Hz. 4H ), 7.09 (dd, J= 2.0 Hz, 9.2 Hz, 4H), 

4.15-4.08 (i, 4H), 4.05-4.01 (m, I H), 3.99-3.93 (n, 11H), 3.76-3.71 (n, 111), 3.70-3.60 (m, 

3H); "C NMR (100 MHz, MeOD) 6 (ppm)= 164.50,164.17,135.74, 135.40, 130.89, 130.87, 

20 116.52, 71.78, 71.12, 70.97, 70.87, 64.19, 46.74; ESI-L RMS calcd for [M + Na]* 439.1, found 

438.9.  
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[321] EXAMPLE 20: Synthesis (R)-I-(4-(2-(4-((R)-2-acetoxy-3-chloropropoxy)-3.5

dichlorophenyl)propan-2-vl)phenoxy)-3-methoxypropan-2-vI acetate (Compound A5d) 

C1 

O 0 
AcO C OAc 

(R) (R) 

MeO C1 
[322] Ac20 (128 mg, 126 mmol, 6.0 equiv.), Et3N (127 mg, 1.26 mmol, 6.0 equiv.) and 

5 DMAP (26 mg, 0.21 mmol. 1.0 equiv.) were added to a solution of Compound Sa (100 mg, 

0.21 mmol, 1.0 equiv., see Example 3) in anhydrous DCM (5 mL) at room temperature and the 

resultant mixture was stirred at the same temperature overnight. The mixture was diluted with 

EtOAc (30 mL) and the organic layer was washed with water (15 mL) and brine (15 mL). The 

organic layer was further dried over anhydrous MgSO4 and evaporated under reduced pressure.  

10 The crude was loaded onto a silica gel column and eluted with Hexane/EtOAc (13/1 to 6/1) to 

give I I1I mg of the titled compound as colorless oi (yield: 95.0%).  

[323] I- HNMR (600 MIz, CHLOROFORM-d) 6 7.11 - 7.12 (m, 211), 7.09 - 7.11 (m, 21), 

6.82 - 6.87 (m, 2H), 5.32 - 5.35 (m, 11). 5.28 - 5.32 (m, 111), 4.18 - 4.26 (in, 211), 4.09 - 4.16 

(m, 2H), 3.97 (dd, J= 5.14, 11.74 Hz, I H), 3.88 (dd, J= 5.14, 11.74 Hz, I H), 3.66 (dd, J 

15 2.20, 4.40 Hz, 21-1), 3.40 (s, 311), 2.14 (s, 3 11) 2.11 (s, 31), 1.61 (s, 6H).  

[324] 'C NMR (151 MHz, CHLOROFORM-d) 6 170.8, 170.4, 156.9, 149.4, 148.4, 141.8, 

128.7, 127.9, 127.7, 114.5, 71.9, 71.1, 70.9, 66.4, 59.6,42.7,42.4,30.9, 21.4, 21.2.  

[325] EXAMPLE 21: Synthesis (R)-I-(4-(2-(4-((S)-2-acetoxy-3-chloropropoxy)-3,5

20 dichlorophenyl)propan-2-yl)phenoxy)-3-methoxypropan-2--y acetate (Compound A5a) 

CI 

0 O 
AcO CI ,.OAc 

(R) (S) 

0 CI 

[326] Acetic Anhydride (4.1 mg, 0.04 mmol, 4.0 equiv) was added to a solution of Compound 

Sa (5.0 mg, 0.01 mmol, 1.0 equiv, see Example 3), DMAP (0.1 mg, 0.001 mnol, 0.1 equiv) 

and Et.N (4.1 mg, 0.04 mmol, 4.0 equiv) in anhydrous dichloromethane (1 mL). The resulting 

25 solution was stirred overnight at room temperature. Dichloromethane was removed under 

reduced pressure and the residue was purified by column chromatography to afford the title 
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compound as a colorless oil (5.8 mg 98.6%). I H1NMR (400 MHz, CDCh) 6 (ppm)= 7.11-7.08 

(in, 411), 6.83 (d, J=8,8, 211), 5.35-5.26 (in, 211), 4.26-4.17 (n, 211), 4.16-4.07 (m, 21), 3.96 

(dd, J=5.2 Hz, 11.6 Hz, 1 H), 3.86 (dd, J=5.6 Hz, 11.6 Hz, I H), 3.66-3.61 (in, 2H), 3.38 (s, 3H), 

2.13 (s, 3H), 2.10 (s, 3 11), 1.60 (s, 6H): 1 C NM R (150 MHz, CDC3) 8 (ppm)= 170.80,170.45, 

5 156.96, 149.41, 148.39, 141.80, 128.69, 127.90, 127.70, 114.54, 71.91, 71.12, 70.54, 66.44, 

59.62, 42.73,42.43,30.90, 21.38,21.18; ESI-LRMS called for [M+ H]1 561.1, found561.1.  

[327] EXAMPLE 22: Synthesis of (R)-1-(4-(2-(4-((S)-2-acetoxv-3-chloropropoxy)-3,5

dichlorophenyl)propan-2-yl)phenoxy)-3-isopropoxypropa-2-ylacetate(CompoundA7a) 

0 0 C 

AcO CI .OAc 
(R) (s) 

CI 

[328] Compound A7a was synthesized according to Examples 21 by using Compound 7a 

prepared according to Example 4. Compound A7a was obtained as a colorless oil (6.4 mg, 

96.2%). 1-1 NMR (400 MHz, CDCb) (ppm)= 7.12-7.08 (in, 41), 6.85 (d, J=8.8, 211) 5.36

5.30 (mIH), 5.28-5.22 (in, I H), 4.27-4.09 (in, 4H), 3.97 (dd, J=5.2 Hz,1 .1.6 Hz, 1 H), 3.87 

15 (dd, J=5.6 Hz, 11.6 Hz, 1 H), 3.71-3.57 (in, 31), 2.14 (s, 311), 2.09 (s, 3 11) 1.61 (s, 61-1), 1.15 

(dd, J=2.0 Hz, 6.0 Hz, 6H); "C NMR (150 MHz, CDC) S (ppm) = 170.16, 169.78, 156.42, 

148.77. 147.72, 1.41.03, 128.02, 127.20, 127.03, 113.91, 71.97, 71.25, 70.98, 70.30, 66.01, 

65.72, 42.06, 41.76, 30.24, 21.60, 21.54, 20.74, 20.52; ESI-LRMS calcd for [M + Na] 611.1, 

found 611.1.  

20 

[329] EXAMPLE 23: Synthesis of (S)-1-(4-(2-(4-((S)-2-acetoxv-3

(ethylsulfonyl)propoxy)phenyl)propan-2-yl)-2,6-dichlorophenoxy)-3-chloropropan-2-yI 

acetate (Compound A14a) 

AcO CI .sOAc 
0. (6) (s) 

OS CI 

'O 
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[330] Compound A14a was synthesized according to Examples 21 by using Compound 14a 

prepared according to Example 9. Compound A14a was obtained as a colorless oil (3.4 mg, 

97.3%). 1H NMR (400 MHz, CDCl3) 8 (ppm)= 7.13-7.08 (m, 4H), 6.84 (d, J=8.8 2H), 5.63

5.57 (in, IHI), 5.36-5.30 (m, 111), 4.29-4.18 (i, 4H), 3.97 (dd, J=5.2 Hz, 12.0 Hz, 114), 3.87 

5 (dd, J=5.6 Hz, 11.6 Hz, I H), 3.54-3.40 (in, 2H), 3.10 (q, J=7.2 Hz. 2H), 2.14 (s, 3H), 2.12 (s, 

3H), 1.61 (s. 6H), 1.44 (t, J=7.2 Hz, 3H); "C NMR (150MHz, CDC3) (ppm) = 170.41, 

170.16. 158.50, 154.94, 142.86, 142.39, 128.70, 128.03, 127.66, 114.48, 71.87, 71.46, 67.79, 

67.05,52.48,48.82,42.69,42.44, 30.86, 21.15,20.90,6.80; ESI-LRMS caled for IM +Na]* 

645.1, found 645.1.  

10 

{331] EXAMPLE 24: Synthesis of (R)-1-(4 -(2-(4-((S)-2-acetoxy-3-chloropropoxy)-3,5

dichlorophenvl)propan-2-yl)phenoxy)-3-inorpholinopropan-2-yl acetate (Compound Al Ia) 

01:: C1 

0 ~0 
AcO C1 .0Ac 

(R) (S) 

N CI 
O" 

[332] Compound AlI a was synthesized according to Examples 21 by using Compound 11a 

15 prepared according to Example 7. Compound AlIa was obtained as a colorless oil (6.8 mg, 

97.6%). 'H NMR (400MHz, CDC13) 6 (ppm)= 7.14-7.07 (mn, 4H), 6.83 (d, J=8.8, 2H), 5.72

5.70 (n, 1iH), 5.36-5.30 (i, 1l), 4.47-4.40 (in, 1H), 4.39-4.32 (m, I H), 4.29-4.14 (in, 4H), 

3.99-3.94 (n, 3 H), 3.87 (dd, J=5.6 Hz, 11.6 Hz, 1 H), 3.58-3.37 (m, 4H), 2.97 (m, 2H), 2.23 (s, 

314), 2.14 (s, 311), 1.61 (s, 6H); "C NMR (150 MHz CDC3)6 (ppm)= 170.54, 170.37, 156.02, 

20 149.12, 148.39, 142.61, 128.67, 128.06, 127.60. 114.34, 71.81, 70.90, 67.26, 65.89, 63.60, 

58.52, 53.17. 52.58, 42.64, 42.40, 30.78, 29.87, 21.56, 21.11; ESI-LRMS calcd for [M + H-] 

616.1, found 616.1.  

[333] EXAMPLE 25: Synthesis of (S)-l-(4-(2-(4-((R)-2-acetoxy-3-(IH-iinidazol-l

25 yl)propoxy)phenyl)propan-2-yl)-26-dichlorophenoxy)-3-cliloropropan-2-l acetate 

(Compound A9a) 
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CI 

0 0 
O OI 

AcO Cl ,,OAc 
(R) (S) 

N Cl 
N 

[334] Compound A9a was synthesized according to Examples 21 by using Compound 9a 

prepared according to Example 6. Compound A9a was obtained as a colorless oil (5.6 mg, 

93.6%). IiH1NMR (400 MHz, CDCb) 8 (ppm)= 9.40 (s,I 1H) 7.39 (s, 111), 7.20 (s, 111), 7,14

5 7.10 (n, 4H), 6.82 (d, J=8.4, 2H), 5.50 (in, I H), 5.35-5.31 (m, I H), 4.78-4.70 (m, 2H), 4.27

4.18 (m, 4H), 3.96 (dd, J-5.6 Hz, .1.6 Hz, I Fl), 3.87 (dd, J=5.6 Hz, 11.6 Hz, 11), 2.14 (s, 3H), 

2.11 (s, 311), 1.61 (s, 611); 1 3C NMR (150 MHz, CDC) 6 (ppm) = 170.21, 169.67, 155.72, 

148.93, 142.61, 136.02, 128.53. 127.97,127.46, 121.62, 120.13, 114.19, 71.66, 70.76, 69.72, 

65.27, 49.70, 42.49, 42.26, 30.65, 20.96, 20.91; ESI-LRMS calcd for [M + H] L597.1, found 

10 597.1, 

[335] EXAMPLE 26: Synthesis of (S)-1-(4-(2-(4-((R)-2-acetoxy-3-(N

(methylsulfonyl)acetamido)propoxy)phenyl)propan-2-yl)-2,6-dichlorophenoxy)-3

chloropropan-2-yl acetate (Compound A13a) 

'N. I- CI 

0 0 
AcO CI OAc 

(R) (S) 

AcN CI 

15 'O 
[3361 Compound A13a was synthesized according to Examples 21 by using Compound 13a 

prepared according to Example 8. Compound A13a was obtained as a colorless oil (6.0 mg, 

100%). 'H NMR (400 MHz, CDC 3) (ppm)= 7.13-7.08 (m, 411), 6.82 (d, J=8.4,211), 5.47

5.42 (n, 111) 5.36-5.30 (m, 1), 4.29-4.07 (m, 611), 3.97 (dd, J=5.2lz, 11.6 Hz, 111), 3.87 

20 (dd, J=5.6 Hz, .1.6 Hz, 1H), 3.33 (s, 3H), 2.44 (s, 3H), 2.14 (s, 3H), 2.10 (s, 3H), 1.61 (s, 6H); 
3C NMR.(150 MH z, CDC13)S (ppm)= 171.33,170.47,170.29,156.42,149.13,148.29,142.17, 

128.58,127.88, 127.54, 114.33,71.74, 70.82, 70.36, 67.19,46.69,42.66,42.57,42.31, 30.73, 

24.49, 21.07, 20.03: ESI-L RMS caled for [M + H' 666.1, found 666.1.  
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337] EXAMPLE 27: Synthesis of (S)-1-(4-(2-(4-((S)-2-acetoxy-3-chloropropoxy)-3,5

dichilorophenyl)propan-2-yl)phenoxy)-3-fluoropropan-2-yIacetate(CompoundA8a) 

CI 
I I 

AcO Cl OAc 
(S) (S) 

F CI 

[338] Compound A8a was synthesized according to Examples 21 by using Compound 8a 

5 prepared according to Example 5. Compound A8a was obtained as a colorless oil (5.8 mg.  

95.9%). 'H NMR (400 MHz, CDC3) 5 (ppm) =7.13-7.10 (m, 41), 6.84 (d, J=8.8 Hz, 211).  

5.39-5.29 (in, 2H), 4.79-4.71 (in, IH), 4.67-4.59 (in, 1H), 4.274.18 (in, 2H), 4.16-4.14 (in, 

21),3.97 (dd, J=5.2 liz, 11.6 Hz, I1H), 3.87 (dd, J=5.6 Hz, 11.6 Hz, 1 H), 2.14 (s, 311),2.13 (s, 

31), 1.61 (s, 6H); "C NMR (150 MHz, CDC3) S (ppm)= 170.58, 170.46, 156.65, 149.33, 

10 148.43, 142.14, 128.73, 127.99, 127.70, 114.48, 82.13, 80.99 (d, J=513.0 Hz), 71.92, 70.98, 

70.77, 70.64 (d, J=19.5 Hz), 65.19, 65.15 (d, J=6.Hz), 42.73,42.46,30.91,21.22,21.19; ESI

LRMS caled for [M + ]* 549.1, found 549.1.  

[339] EXAMPLE 28: Synthesis of (S)-3-(4-(2-(4-((S)-2-acetoxy-3-chloropropoxy)-3,5

15 dichlorophenyl)propan-2-yl)phenoxy)propane-1,2-diyI diacetate (Compound Ala) 

CI 

0&1 
AcO Cl ,OAc 

(s) (s) 

AcO CI 

[340] Compound Ala was synthesized according to Examples 21 by using Compound la 

prepared according to Example .Compound Ala was obtained as a colorless oil (63.0 mg, 

97.1%). 1H NMR (600 MHz, CDCh3) 6(ppm) =7.14-7.11 (in, 4H), 6.85 (d, J=12.0 Hz, 211), 

20 5.39-5.33 (m, 2H), 4.45 (dd, J=4.2 Hz, 12.0 Hz, 1H) 4.32 (dd., J=6.0 Hz, 12.0 Hz, IH), 4.26 

(dd, J=4.8 Hz, 10.2 H z, 11),4.22 (dd, J=4.8 Hz, 10.2 Hz. 1H), 4.13-4.12 (in, 21),3.98 (dd, 

J=5.4 Hz, 12.0 Hz, 1H), 3.89 (dd, J=5.4 Hz, 12.0 Hz, 1 H), 2.16 (s, 3H), 2.12 (s, 3H), 2.10 (s, 

311), 1.63 (s, 611): "C NMR (150 MHz, CDC13) 5 (ppm) = 170.21, 169.90, 169.77, 156.07, 

148.66, 147.76, 1.41.40, 128.04, 127.28, 127.02, 113.88, 71.24, 70.31, 69.30, 65.55, 62.10, 

25 42.05, 41.77, 30.23, 20.56, 20.50,20.35; ESI-LRMS calcd for [M + Nal 611.1, found 611.0.  
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[341] EXAMPLE 29: Compound Activity 

[342] LNCaP cells (3 x 104) were seeded into 24-well plates overnight. Next day, LNCaP 

cells were transiently transfected with 0.25 pg/well of PSA (6.1 kb)-luciferase reporter plasmid 

prior to pre-treatment with compounds of the invention or reference compounds (e.g., 

5 compounds A, B, C, Ia,Sa, 9a, 11a, 12a, 13a, and 14a) ranging in concentration from 0 pM 

to 35 pM for I hour before the addition of vehicle, or synthetic androgen, RI881 (1 nM) to 

induce luciferase production. After 48 h of exposure, cells were harvested in Passive lysis 

buffer (Promega). Luciferase activities were measured and normalized to protein concentration 

determined by the Bradford assay. ICo calculations were done using OriginPro 8.1 Software 

10 (Northampton, MA, USA). Transfection experiments to determine ICo values were performed 

in at least 4 independent experiments ("trials") using triplicate wells. Dose responses of 

representative compounds are shown in Figure 2.Luciferase activity is presented as the mean 

standard deviation of the technical replicates.  

Oa 0 Oa O 

HO .,OH AcO OAc 

HO CI AcO CI 
Compound A Compound B 

Oa OeaO 

HO OH HO ,-OH 

HO Cl HO Cl 
CompoundC CompoundD 

Table 6. lCso values for selected compounds (pM) with standard error 

Compound Number of Trials Average IC5 o 

A 12 13.9 2.6 

B 6 10.68 1.04 

C 4 2.47 0.26 

la 11 1.41 0.27 

5a 6 1.03 0.39 
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Compound Number of Trials Average IC0o 

9a I 3.12+0.68 

Ila 10 1.05+0.15 

12a 4 2.26 + 0.24 

13a 6 1.00±0.16 

14a 11 0.95±0.21 

[343] EXAMPLE 30: Compound la treatment in LNCaP Xenograft Model 

[344] LNCaP Cell Preparation: LNCaP cells were passaged prior to seeding in T 75flasks 

at a concentration of~2-3x107/mL. The cells were grown for 7 days until 90% confluent. Cell 

5 preparations were then prepared in RPMI with 5% FBS/Matrigel (50/50, v/v) yielding a final 

concentration of 1. xl0/mL.  

[345] Tumor Induction and Treatment: Six to eight week old NOD-SCID mice were 

received from BC Cancer Research Centre's Animal Resource Centre and acclimated for 28 

days. Tumors were initiated with sub-cutaneous back of each animal. Tumors were allowed to 

10 grow to an average size of approximately 100 mm. Mice were then castrated and the tumors 

allowed to adapt for a period of one week before first dose was administered. Tumor volume 

was measured as length x width x height in mm multiplied by 0.5236.  

[346] Compound Preparation and Treatment: Compound la was dissolved in 100% 

DMSO (ATCC Lot 61908420) to yield a stock solution of 157 mg/mL. Compound la was 

15 administered as an oral gavage once per day at dose levels of 10 and 30 mg/kg. Vehicle control 

animals were administered 1% CMC formulation as an oral gavage once daily. CMC (n = 17 

tumours); 10 mg/kg (n = 15 tumours); 30 mg/kg (n = 14 tumours). CMC (n = 9 animals); 10 

mg/kg (n = 9 animals); 30 mg/kg (n = 9 animals).  

[347] Oral treatment was initiated one week after castration. The start of treatment was 

20 designated "Day 1" andanimals were treated once daily for a total of 24 doses. Two days after 

the last dose, the tunours were measured and harvested. Body weight was assessed daily 

throughout the treatment period. Tumor volume was measured on day -7 (castration day), and 

again on days 1, 4, 8, 12, 16, 20, 24 and 26.  

[348] Quantitative Real-Time Polvmerase Chain Reaction (QPCR) Method: LNCaP 

25 xenografts were homogenized using TRlzol* reagent (Invitrogen"), and total RNA was 

153



5 extracted using PureLink RNA Mini Kit (Life Technologies). Amplification Grade DNase 

I treatment (Sigma-Aldrich) was applied to the RNA before RT-PCR using High Capacity 

RNA-to-DNA kit (Life Technologies) to generate cDNA. cDNA and gene-specific primers 

were combined with Platinum® SYBR© Green qPCRSuperMix-UDG with ROX 

(InvitrogenTM). Transcripts were measured by quantitative real-time PCR (QPCR) using 

0 ABI PRISM 7900 Sequence Detection System (ABI PRISM®, Applied Biosystems by Life 

Technologies) in triplicates for each biological sample. Gene expression levels were 

normalized to housekeeping gene RPL13A. Primers for PSA have been previously 

described (Andersen R. J., et al. Cancer Cell. 2010; Myung J. K., et al. J Clin. Invest. 2013).  

[349] Daily oral treatment of Compound la at 10 mg/kg or 30 mg/kg resulted in 

5 inhibition of tumor growth and significant reduction of tumor volume at the end of the 

treatment period (Figures 3 and 4). There was no statistical difference in the tumor volumes 

between the 10 mg/kg and 30 mg/kg doses of Compound la. There were no significant 

differences between the start and finish body weights for the mice treated with Compound 

la and mice treated with control (CMC formulation) (Figure 5). Since androgen receptor 

10 transcriptionally regulates the expression of PSA, the mRNA levels of PSA in the tumors 

were measured and examined to confirm the in vivo on-target activity of Compound la 

(Figure 6). Indeed, Compound la demonstrated a dose-dependent inhibition of the mRNA 

expression of PSA, as 30 mg/kg treatment of Compound la caused a significant reduction 

of PSA expression when compared to the 10 mg/kg dose and control treatment. Together, 

'5 these data indicated that Compound la significantly reduced the castration-resistant growth 

of LNCaP tumors, while demonstrating on-target activity to block androgen receptor 

transcriptional activity.  

[350] In Figure 6, bars represent mean SEM with n = 5 representative tumors from 

each treatment group. One-way ANOVA post-hoc Tukey's multiple comparisons test was 

30 performed for statistical analysis. *p<0.05; **p<0.01; ***p<0.001.  

[351] Although various embodiments of the invention are disclosed herein, many 

adaptations and modifications can be made within the scope of the invention in accordance 

with the common general knowledge of those skilled in this art. Such modifications include 

35 the substitution of known equivalents for any aspect of the invention in order to achieve the 

same result in substantially the same way. Numeric ranges are inclusive of the numbers 

defining the range. The word "comprising" is used herein as an open-ended term, 

substantially equivalent to the phrase "including, but not limited to", and the word 
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5 "comprises" has a corresponding meaning. As used herein, the singular forms "a", "an" and 

"the" include plural referents unless the context clearly dictates otherwise. Thus, for 

example, reference to "a thing" includes more than one such thing. Citation of references 

herein is not an admission that such references are prior art to the present invention. Any 

priority document(s) and all publications, including but not limited to patents and patent 

0 applications, cited in this specification are incorporated herein by reference as if each 

individual publication were specifically and individually indicated to be incorporated by 

reference herein and as though fully set forth herein. The invention includes all 

embodiments and variations substantially as hereinbefore described and with reference to 

the examples and drawings.  

5 

[352] The reference in this specification to any prior publication (or information 

derived from it), or to any matter which is known, is not, and should not be taken as an 

acknowledgement or admission or any form of suggestion that that prior publication (or 

information derived from it) or known matter forms part of the common general knowledge 

10 in the field of endeavor to which this specification relates.  
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS: 

1. A compound having the following structure (I): 

R11a R11 x 

Riib R1d 
R2 R11 1dR 

R3 CI 

(I) 

or a pharmaceutically acceptable salt, tautomer or stereoisomer thereof, wherein: 

X is -S(O),- or -C(RR9)-; 

Ri is H, hydroxyl or -OC(=O)R; 

R2 is hydroxyl or -OC(=O)R; 

R' is -NH2, -NHC(=)R, -N(C(=)R) 2, -NHS(O)nR5 , -N(C(=O)R)(S(O)nR 5),

N(Ci-C 6 alkyl)(S(O)nR 5), -S(O)nR 5, -N3 , aryl, carbocyclyl, optionally substituted 5 or 6 

membered heteroaryl or an optionally substituted 3 to 7 membered heterocylyl, wherein said 

heteroaryl or said heterocyclyl respectively comprise at least one N atom; 

R4 is Ci-C alkyl, C2-C alkenyl, C2-C6 alkynyl, aryl, carbocyclyl, heteroaryl or 

heterocyclyl which are optionally substituted with one or more R6; 

R 5 is each independently Ci-C6 alkyl or aryl which are optionally substituted with one 

or more R6; 

R6 is each independently selected from the group consisting of H, F, Cl, Br, I, 1231 

hydroxyl, oxo, CI-C6 alkyl, C2-C6 alkenyl, C2-C6 alkynyl, CI-C6 alkoxy, C-C12 aryl; 

R 8 and R9 are each independently H or Ci-C6 alkyl; 

R 1 a , R b, R land Rild are each independently H, methyl, F, Cl, Br, I, or 123; 

R1 3 is Ci-C6 alkyl; and 

n is 0, 1, or 2; 

wherein at least two of Ra, R' 1b, Ru eand Rid is methyl F, Cl, Br, I, or 123I; and 

wherein the optional substituent on the heteroaryl or the heterocyclyl of R 3 is each 

independently selected from: amino, cyano, hydroxyl, imino, nitro, oxo, thioxo, halogen, alkyl, 

alkenyl, alkynyl, alkoxy, alkylamino, thioalkyl, aryl, aralkyl, cycloalkyl, cycloalkenyl, 

cycloalkynyl, cycloalkylalkyl, haloalkyl, haloalkenyl, haloalkynyl, heterocyclyl, N
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heterocyclyl, heterocyclylalkyl, heteroaryl, N-heteroaryl, 

heteroarylalkyl, -NRgRh, -NRgC(=0)Rh, -NRgC(=0)NRgRh, -NRgC(=0)ORh, -NRgSO2Rh, -o 

C(=0)NRgRh, -ORg, -SRg, -SORg, -SO2Rg, -OSO2Rg, -SO2ORg, 

=NSO2Rg, -SO2NRgRh, -C(=O)Rg, -C(=O)ORg, -C(=0)NRgRh, -CH2SO2Rg, 

or -CH2SO2NRgRh; wherein Rg and Rh are each independently selected from hydrogen, alkyl, 

alkenyl, alkynyl, alkoxy, alkylamino, thioalkyl, aryl, aralkyl, cycloalkyl, cycloalkenyl, 

cycloalkynyl, cycloalkylalkyl, haloalkyl, haloalkenyl, haloalkynyl, heterocyclyl, N

heterocyclyl, heterocyclylalkyl, heteroaryl, N-heteroaryl or heteroarylalkyl.  

2. The compound of claim 1, wherein any two of Ra, RIb, Rile and Rild are 

independently methyl, F, Cl, Br, I, or 123I andthe remaining two of Rla Rl R"candRid are 

each H.  

3. The compound of claim 1, wherein Rla and R' Ib are each H; and R land Rild are 

each independently methyl, F, Cl, Br, I, or 123L 

4. The compound of claim 3, wherein R land Rild are each independently methyl, Cl, 

or Br.  

5. The compound of claim 4, wherein R land Rild are each Cl.  

6. The compound of claim 1, wherein Rla and R care each H; and R band RIld are 

each independently methyl, F, Cl, Br, I, or 123L 

7. The compound of claim 6, wherein R Ib and RIld are each independently methyl, Cl, 

or Br.  

8. The compound of claim 7, wherein Ru band RIld are each Cl.  

9. The compound of any one of claims 1-8, wherein X is -S(O) 2-.  

10. The compound of any one of claims 1-8, wherein X is -C(RR9)- and R' and R 9 are 

each independently C1-C3 alkyl.  
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11. The compound of claim 10, wherein R' an R' are each methyl.  

12. The compound of any one of claims 1-11, wherein R' and R2 are each independently 

hydroxyl or -OC(=0)R.  

13. The compound of claim 12, wherein R' and R2 are both hydroxyl.  

14. The compound of claim 12, wherein R' and R2 are both -OC(=0)R.  

15. The compound of claim 12, wherein R' and R2 are both -OC(=0)R1 3 , wherein R 1 3 is 

methyl.  

16. The compound of any one of claims 1-11, wherein R' is H.  

17. The compound of any one of claims 1-16, wherein R3 is an optionally substituted 5 or 

6 membered heteroaryl or an optionally substituted 3 to 7 membered heterocylyl, wherein 

said heteroaryl or said heterocyclyl respectively comprise at least one N atom.  

18. The compound of any one of claims 1-16, wherein R3 is selected from a group 

consisting of pyrrole, furan, thiophene, pyrazole, pyridine, pyridazine, pyrimidine, imidazole, 

thiazole, isoxazole, oxadiazole, thiadiazole, oxazole, triazole, isothiazole, oxazine, triazine, 

azepine, pyrrolidine, pyrroline, imidazoline, imidazolidine, pyrazoline, pyrazolidine, 

piperidine, dioxane, morpholine, dithiane, thiomorpholine, piperazine, and tetrazine.  

19. The compound of any one of claims 1-16, wherein R3 is -NH 2, -NHC(=0)R,1 3

N(C(=O)R13) 2 , -NHS(O)nR5 , -N(C(=O)R 13 )(S(O)nR 5), -N(Ci-C6 alkyl)(S(O)nR5 ) or -S(O)R 5 .  

20. The compound of claim 19, wherein R3 is -NH2, -NHC(=0)(C1-C4 alkyl), 

N[(C(=O)(C1-C4 alkyl)]2, -NHS(O)n(C1-C3 alkyl), -N[C(=O)(C1-C4 alkyl)][(S(O)n(C -C3 

alkyl)], -N[CI-C 6 alkyl][S(O)n(Cl-C3 alkyl)], or -S(O)n(C1-C3 alkyl).  

21. The compound of any one of claims 1-20, wherein each R 1 3 is C1 -C 4 alkyl.  
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22. The compound of claim 21, wherein each R" is methyl, ethyl, n-propyl, i-propyl, n

butyl, tert-butyl, i-butyl, or sec-butyl.  

23. The compound of any one of claims 1-11, wherein R and R2 are each independently 

OH or -OC(=O)R13, wherein R is methyl.  

24. The compound of any one of claims 1-11, wherein at least one of R, andR2 

is -OC(=O)R 3, wherein R 3 is methyl.  

25. A compound selected from: 

~CI ~CI 

O 0 0 
HO CI OH HO CI ,,OH 

HO CI HO C1; 

000 0 
HO, CI OH HO, CI ,,OH 

HO CI HO CI; 

O C1 CO 
000 0 

HO CI OH HO CI OH 

HO CI HO CI; 

CI1 CI 

000 0 
HO CI ,,OH HO, CI OH 

HO CI HO CI; 

CO O1 CO 

HO, CI ,,OH HO CI OH 

HO CI HO C1 
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O0 0 0 
HO OH HO ~OH 

HO CI.HO CI* 

00 0 0 

HO, OH HO, 110H 

HO CI.HO CI* 

CIl ~CBr 

HO OH HO Br OH 

HO CI.HO CI* 

N Br Br 

0 ) l 00 jo0 
HO Br ,,OH HO, Br OH 

HO CI.HO CI* 

Br Br 

000 0 
HO, Br ,,OH HO Br OH 

HO CI.HO CI* 

0 0 0 0 
HO OH HO .110H 

HO CI.HO CI* 

000 0 
HO, OH HO, ~OH 

HO CI*HO CI* 
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0O HO CI OH 
HO OH 

HO cI.  

0O 0 
HO CI ,,OH HO, CI OH 

0 CI 0 CI 

0O 0 
HO, CI ,,OH HO CI OH 

0 CI 0 CI 

HO OH HO ~OH 

0 CI 0 CI 

O 0 
HO, OH HO, ~OH 

0 Cl 0 Cl 

O 0 HO CI OH 
HO OH 

0 l0 Cl 
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HO C I ,,OH HO, CI OH 

0 0 I 0 0 I 

HO, CI ,,OH HO CI OH 

0 0 I 0 0 I 

HO CI OH HO CI ,,OH 

F CIl F CIl 

000 0 
HO, CI OH HO, CI ,,OH 

F C1 F CIl 

00HO Cl OH 
HO CI OH 

/, N Cl 

F Cl N 

HO Cl ,,OH HO,, Cl OH 

N C /NCl 
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HO, CI ,,OH HO CI OH 

/N 0 I /N 

HO OH HO ~OH 

rNCI /N CI 

HO, OH HO,, .11OH 

/ N CI /N CI 

N-   N.  

00 0 
HO OH HO CI OH 

r-NCI N CI 

0 0 0 0 
HO CI ,,O HO, CI OH 

rN Cl rN Cl 

HO,, Cl ,,OH HO Cl OH 

rN Cl rN Cl 
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00 0e 
HO CI OH HO CI ,,OH 

H2N CI ;H2N CI; 

HO, CI OH HO,, CI ,\OH 

H2N CI ;H2N CI; 

0 0 

HO 0 ) CI OH HO CI OH 

ozSN CI H2N CI. H 

0O 0 0 e0 
HO CI ,,OH H0,? CI OH 

01j OZs, 
I"/N CI "N Cl 
O HH 

0O 0 0 0 
HO, Cl ,,OH HO Cl OH 

04zs O:s, 
/N CI N Cl 

0 0  0 0 
HO Cl OH HO Cl ,,OH 

Cl - S Cl 
00' No0O 
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0 0 0 0 

HO,,, CI OH HO,,, CI ,,OH 

C C0 

00HO CI OH 
HO CI OH 

0, 

00 

HO CI ,,O HO,, CI OH 

RO 0 

Cl CI 

0 ~~0 ~~ 0 
HO, Cl ,,O HO Cl OH 

RO 0 

clCl Cl 

HO OH HO ~OH 

0 0 C 0 

Cl Cl ClCl 

0 00 0 
HO,,, OH HO,,, ~OH 

Cl sCl 
0 0 *0 
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HO OH00 
HO CI 

//*b lHO CI*

HO CI HO, CI 

HO CI*-HO CI*

000 0 
HO CI HO CI 

HO CI*-HO CI*

0N 0 HO, CI 

I~CI 
HO CI.  

HO OcN o 

Cl HO,, CI 

0 0 

O s CI ~ Cl 

CI NCI 

0 0 
Os Cl HOl 
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0 
HO, CI v 

R0 HO OH 
CI 

2 HO CI* 

H 0~O HO, OH 

HO CI*HO CI* 

HO, ,.,OH HO OH 

HO CI.HO CI* 

ACO CI OAC ACO CI ,,OAc 

AcO CI *AcO CI 

0O 00 
AcO, CI OAc AcO, CI ,..OAc 

AcO CI *AcO Cl 

AcO Cl OAC HO Cl OAc 

AcO Cl AcO Cl 

00 00 
HO CI ,,OAc HO, Cl OAc 

AcO Cl *AcO CI 
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0 O 00 
HO, CI ,..OAC HO CI OAc 

AcO CI AcO CI 

0 0  0' 0 
AcO CI OAC AcO CI ,,OAc 

HO CI.HO CI* 

O 00 
AcO, CI QAc AcO, CI ,.,OAc 

HO CI.HO CI* 

O ) 10 ~~0 
AcO CI QAc AcO CI OH 

HO CI *AcO CI* 

'- ~ c 

0 ~ 0 00 
ACO CI ,,OH AcO, CI OH 

AcO CI.AcO CI* 

CI -NCI 

0 ~ 0 0 0, 

AcO, CI ,,OH AcO Cl OH 

AcO CI**ACO CI* 

cl cI 

0 0 0o 

AcO Cl OH AcO Cl ,,OH 

HO CI.HO CI* 

168



AcO, CI OH AcO, CI ,,OH 

HO CI.HO CI* 

0 0  0 0 
AcO CI OH HO CI OH 

HO CI*AcO CI* 

HO CI ,,OH HO, CI OH 

AcO CI*AcO CI* 

HO, CI ,,OH HO CI OH 

AcO CI*AcO CI* 

HO CI OAc HO CI ,,OAc 

HO CI *HO CI 

HO, CI OAc HO, CI ,,OAc 

HO CI *HO Cl 

HO CI OAc AcO OAc 

HO Cl *AcO Cl 
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Cil c Cilllz cI 

0 0 0 
AcO O~Ac AcO, QAc 

AcO CI *AcO CI 

cl llzz l cl 1-1N CI 

0 0 00 
AcO, .1\0Ac ACO 0Ac 

AcO CI *AcO CI 

B r Br 

o 00 
ACO Br QAc AcO Br .110Ac 

AcO CI *Ac0 CI 

Br 5rBr 

0o 00 
AcO, Br QAc AcO, Br *O~Ac 

AcO CI *Ac0 CI 

Br 

00 0 
AcO Br QAc ACO GAc 

AcO CI AcO CI 

o 0 
AcO ,\0OAc AcO, QAc 

AcO CI Ac0 CI 

o 0 
AcO, O~Ac AcO QAc 

Ac0 CI *Ac0 CI 
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AcO CI OAC AcO CI ,,OAc 

O CI 0 CI 

O 0  0 

AcO, CI QAc AcO, CI ,,OAc 

0 ci 0 CI 

0. 0 

AcO CI OAC AcO CI OH 

O Cl 0 CI 

Nc I NC I 

O 00 
AcO C I ,,OH AcO, Cl O0H 

0 cI1 0 ClI 

NC I . C I 

0O 00 
AcO, Cl I ,OH AcO CI OH 

O Cl 0 Cl 

HO Cl OAc HO CI ,,0Ac 

0 CI 0 CI 
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000 0 
HO, CI QAC HO, CI ,,.OAC 

O 0 I 0 0 I 

HO CI OAc AcO OAc 

O CI 0 CI 

O 0 
AcO, ,11OAc AcO OAc 

O CI 0 CI 

O 00 
AcO CI OAc AcO CI ,OAc 

0 0 I 0 0 I 

AcO, CI OAc AcO, Cl ,,OAc 

0 Cl 0 Cl 
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00 00 
AcO CI QAc AcO CI OH 

O CI 0 CI 

0 0  O0. 0 
AcO CI ,,OH AcO, CI OH 

O CI 0 CI 

A-4 

AcO, CI ,,.OH AcO CI OH 

O 0 I 0 0 I 

HO Cl OAc HO Cl , Oft 

0 C0 0 C0 

HO, Cl OAC HO, CI ,,OAc 

0 Cl 0 CI 

HO Cl OAc 0 A 0 

0 lAcO CI ,Ofc 

F Cl.  

173



AcO CI ,110Ac AcO, CI QAc 

F CI. F CI* 

0 N 0 0 

AcO, CI ,0AC AcO CI QAc 

F CI F CI 

0ec0 0 0 
AcO CI 0Ac AcO CI ,,0Ac 

/N CI /N CI 

N-   N.  

000 0 
AcO, CI GAc AcO,,. CI ,,.Ac 

/-N Cl /-N Cl 

AcO Cl GAc AcO Cl OH 

/ N Cl / N Cl 

0 0 0N 4) 

AcO Cl ,,OH AcO,, Cl OH 

/N Cl N Cl 
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O 0 0 
AcO,, CI ,,OH AcO CI OH 

/N CI / 7N CI 

O 0 0 
HO CI QAc HO0 CI ,,OAc 

/N CI /N CI 

0 0 N 0 
HO, CI OAc HO,,, CI ,..OAc 

/N CI /, N CI 

0NC CIA N.CI 

oq o 0~ 
HO0 Cl OAc AcO OAc 

/N C /N C 

0 ~ 0 a ~~ 0 

AcO ~OAc AcO,,. OAc 

/N Cl / N Cl 

AcO, ~OAc AcO OAc 

/ N Cl /N Cl 
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O 0 0 eq0 
AcO CI QAc AcO CI ,,OAc 

rN CI r"N CI 

00 0 0 
AcO, CI QAc AcO, CI ,,OAc 

rN CI N CI 

0 . 0 
0 

0 

rN CI N Cl 

0 0 0 0 
AcO CI ,,O AcO,, Cl OH 

rN CI rN Cl 

0 N 0 0 0 

AcO, Cl ,,OH AcO CI OH 

rN Cl rN Cl 

HO Cl QAc HO CI ,~OAc 

rN Cl N CI 
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0 N 0 0e 0 

HO,, CI QAc HO,, CI ,\,OAc 

N CI N CI 
O .0 

0 .0 

HO CI OAc 0 0 
Aco C OAc 

N CI 

O AC2 N CI; 

00 00 
HO CI ,\OH HO0,? CI OH 

AC2N CI AC2N CI 

0 0 0  0 
HO0,? CI ,\OH HO CI OH 

AC2N Cl ;AC 2N Cl 

AcO Cl OAC HO Cl ,\OH 

AcHN CI AcHN Cl 

0 N 0 0 N0 

HO, Cl OH HO, Cl ,\OH 

AcHN Cl AcHN CI 
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000 0 
e qAcO CI QAc 

HO CI OH i-

"N CI 
AcHN CI* Ac 

0OC 0 0 -0 
AcO CI ,,OAC AcO,, CI OAc 

ozz 
"N CI "zsN CI 

O Ac .0Ac 

0 0 0 0 
AcO,, CI ,,OAC AcO CI OAc 

04:-s Ozs, 
"N CI N CI 0Ac * Ac 

0 N 0 0 0 

HO CI OAC HO CI ,,OAc 

"N CI "/N CI 0Ac 0 Ac 

0 0q 0 0q 
HO,, CI OAC HO0,? Cl ,,OAc 

"N Cl "N Cl 
0Ac * Ac 

HO Cl OAC AcO Cl OAc 

04:-s Oz-s, 
"N CI "N 0Ac .0 H 
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O ;: 0 0O0 

ACO CI ,,OAc AcO,? CI OAc 

IN II"N 

O HH 

O q 0 ~'0 
ACO,, CI ,,OAc AcO CI OAc 

61 N CI " N Cl 

O 0 0 
ACO Cl OH AcO CI ,,OH 

"N CI 1/N Cl 
OAc 0OAc 

0N 0 0 0 

AcO,, Cl OH AcO,? Cl ,,OH 

0 zS.. Oz-s, 
"N CI N Cl 0Ac * Ac 

O 0 0 
ACO CI OH AcO CI OH 

04:-S OZs, 
"N Cl "N Cl 

0Ac 0 H 

AcO Cl ,,OH AcO,, Cl OH 

oz4s 
,N Ol N Cl 

O H HI' 
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A 0O0 0 0 

ACCI ,,OH AcO CI OH 

II I 

0.N N 

00 0 0 
HO CI OH HO CI ,,OH 

oZZ4 ozs, 
"N CI "/N CI 
OAc 0 Ac 

0O 0 0 

HO0,? CI OH HO,, CI ,O 

04~s Oz.s, 
"N CI N CI 0Ac * Ac 

0 0 0 0 
HO CI OH HO Cl OAC 

"N CI / N Cl 0Ac 0 H 

HO Cl ,,0Ac HO0,? Cl OAc 

"N Cl "N Cl 
O HH 

HO,, Cl ,~OAc HO Cl OAc 

"1 N s Cl c 

180



O q 0 eC0 
AcO CI QAC AcO CI ,,OAc 

CI CI 

00 0 0 
AcO,,. CI QAc AcO,,. CI ,,OAc 

CI CI 

00 0 0 
AcO CI QAc AcO CI OH 

C I C I 

0 q 0 0q 
AcO Cl ,,OH AcO,,. CI OH 

Cl Cl 

0 q 00 
AcO,,. CI ,,OH AcO CI OH 

Cl Cl 

O 0 0q 
HO Cl OAc HO Cl ,,OAc 
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0 0 o 0 
HO,,, CI QAc HO,,, CI ,,.OAc 

0 0 
HO CI QAc 

C Cb 

00 0 

AcO QAc AcO ,OAc 

0 0 0N 

AcO,,. QAc AcO,,. .,1Ac 

00 00 

AcO QAc 1 
AcO CI QAc 

CI Cl 

00 0 0N 

AcO C .,0OAc AcO, CI QAc 

AcO Cl *AcO CI 
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CIl 5OlCI r"l

0o 00 
ACO, CI ~ ,OAC AcO CI OAc 

AcO CI *AcO CI 

00 00 
AcO CI OAc AcO CI 11OAc 

CI Cloi-Sc 

0 0 0 

AcO, CI QAc AcO,, CI *,,0Ac 

Cl Cl 

AcO CI OAC 0N 0 

Ra AcO CI 

*AcO CI*

A 0 0 00 

AOCl ACO, Cl 

AcO CI*-AcO CI*

AcO Cl AcO Cl 

ol:SCl asCl 
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0 0 
AcO, CIZ 

0AcO CI 
C, C0 

AcO CI

CI CI 

00 00 
AcO CI AcO, C I 

AcO CI*-AcO CI*

AcO CI AcO CI 

01:SCI o:::S CI 

CI1 

0 ~0 
AcO, 0l0 

Ro AcO OAc 

2 AcO CI 

0~ 0 0&V 
ACO ,OAc AcO, OAc 

AcO CI *AcO Cl 

ACO, O~Ac AcO 0Ac 

AcO CI ;or AcO CI ;or 

pharmaceutically acceptable salt thereof.  
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26. The compound of claim 1, wherein the compound has one of the following structures: 

0,S ` CI S 11- CI 

HO OH HO .110H 

HO CI HO CI.  

O\S //0 CI S N.CI 

HO, OH HO, .11OH 

HO CI HO CI* 

00 0 0 

0S N. I 
N C 

HO OH HO CI OH 

HO CI HO CI.  

0\ 0 0 0 
N. S CI 

o00 
HO CI ,,OH HO, CI OH 

HO CI HO CI1 

0\ 0 0 0 
S N.CI N. / 

HO, CI ,~OH HO CI OH 

HO CI HO CI.  

00 0 

HO CI OH HO CI ,\OH 

HO CI.HO CI* 
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00 000 

HO, CI OH HO, CI ,,OH 

HO CI.HO CI* 

0I S~ 'oCI 

1 0 N.  
HO0 CI OH HO OH 

HO CI*HO CI* 

00 00 

HO ~OH HO, OH 

HO CI.HO CI* 

00 00 

HO, 0 OH HO OH 

HO CI.HO CI* 

SCl SCI 

HO CI OH HO CI l O 

0 Cl 0 Cl 

0,00 
SI CI SCI 

00 0 
HO, Cl OH HO, Cl ,,OH 

0 Cl 0 Cl 
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O~~~a ~ IC0 l 
HO CI OH HO OH 

0 CI 0 CI 

0,0 0 0 
ci ""5 ci c , //5 ~c 

HO ~OH HO, OH 

0 0I 0 0I 

00 00 

HO, ~OH HO OH 

0 CI 0 CI 

00 00 

HO CI OH HO CI ,,OH 

H2N CI.H2 N CI; 

0N 0 00 

HO, CI OH HO, CI ,O 

H2N CI . H2N CI;.  

00 s 

N'a CI 
N 

HO CI OH HO CI OH 

// N CI 
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0 0 cl00c 

0oa "[ 0 0j 0 
HO CI ,,OH HO, CI OH 

//N CI"N CI 
.0 HH 

HO C s 0i 

H N c 

O1 0 Oc 0 
HO, CI ~ OH HO CI ,OH 

r/N CI rN c 

ci ci 

O 0 0 0 
HO, CI OH HO, C ,,OH 

r N CI rN CI 
O,- .0., 

HO, Cl OH HO,, Cl 0 OH 

rN CI < N Cl 

N N 
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co 
c 

HO CI ,,OH HO,, CI OH 

/N C /N CI 

HO, CI ,,OH HO CI OH 

/N CI /N CI 

0 N.  

0,0 00/ 
N. s lCl S Cl 

HO, OH HO OH 

/ N Cl /N Cl 

N N.  

0 0  0 
HO OH HOC OH 

/N Cl -Nc 

0,*00 

cl s / c189



H 0 l0Oa 0 
HOCI , OH HO,,, CI OH 

0 0  Oa 0 
HO,,. CI ,,OH HO0 CI O H 

0 0 0 0 
\\//l \\ // l

HO Cl OH HO Cl ,~OH 

0 0 
cCl Cl 

00 00 0 

HO, Cl OH HO,, Cl O 

o~-SCl ir Cl 

0 0 
I,, 0 0 

0 C0 

HO Cl OH 
0HO OH 

0AC 
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00 0 
HO ,OH HO,,, OH 

CI \0~'s\ CI 

000 

HO,,. 0N0 H 00H 

0 0 000 

00 00l 0 

\\I, 

4lc ,*a 

HO CI HO CI 

HO CI*HO CI*

S CIIa C S~a 

00 ~ 0 
HO,0 CI H0 Cl 

HO CI -HO CI*

00 0 
Cl Sl 

0oj 0 
H0 Cl H,, CI 

S7 Cl S -s Cl 

19



0 0 0 0 

0'0 00 
HO, CI HO CI 

0 0 00 
HO Cl HOI 

R\ R\ 
00 000 sc 

HcO CI HCO Cl 

0\~ / 0  0N 0 

ACO QAc AcO O\Ac 

ACO Cl *AcO Cl 

00 00 0 

AcO, QAc ACO, ,l 0Ac 

AcO CI *AcO CI 

0\. 'o 0\N / 

ACO Ql,,Ac AcO Cl QAc 

ACO Cl *AcO Cl 

00100



00 000 T 

ACO, CI ,,0Ac AcO CI QAc 

ACO CI *AcO CI 

0 0 00 

ACO QAc AcO O~Ac 

AcO CI *ACO CI 

00 00 

ACO CI AcO CI 

0,0 

AcO CI QAc 
AcO QAc 

0 CI 
AcO Cl; 

N.a 
SI N. Cl 

0 00 
AcO Cl ,,OAC AcO, Cl QAc 

0 Cl 0 Cl 

S N. Cl 
S):: Cl 

AcO, Cl ,,OAC AcO Cl QAc 

0 Cl 0 Cl 
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00 00 0 

AcO QAC AcO ~OAc 

0 Ci 0 CI 

0,0 00 ' 

0 0 
AcO, OAC AcO, ,OAc 

0 CI 0 CI 

0,0 

AcO 0QAc 04 0 
AcO CI QAc 

0 CI 
AC2N CI 

0 0~a 
HO CI ,OH HO, CI OH 

AC2N CI . AC2N CI 

00 00 

o4 1 0 0 
HO,, CI ,,OH HO Cl OH 

AC2N Cl . AC2N Cl 

O~a0 0 -j0 
AcO Cl OAc HO Cl ,,OH 

AcHN Cl *AcHN Cl 
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00 0(; o 
HO, CI OH HO, CI ,O 

AcHN CI AcHN CI 

0,.00 

N.0 0 0 

HO CI OH AOC ~ 

"N CI 
AcHN Cl 0  Ac 

00 00 

ACO: CI ,,OAc AcO,, CI OAc 

/IN Cl "N CI 
0 Ac * Ac 

ACO Sj Cl0 j "q 

Ac, l ,,,OAC AcO Cl OAc 

"1 N Cl "N Cl 0Ac 0 Ac 

0 N. 0 
0 Ja "[: 0 AcO Cl QAc AcO Cl ,\OAc 

r N Cl rN Cl 

00 00 0 

AcO, Cl OAc AcO, Cl ,\OAc 

rN Cl rN Cl 
0o,.0 

195



0~ 0 0 0 

AcO CI QAc AcO CI QAc 

N CI /N CI 

00/ 

04 " 0 )" 0 
AcO CI ,,.0Ac AcO,, CI QAc 

/-N CI /-N CI 

N NI 

000 0 
AcO, CI ,\OAC AcO CI OAc 

/-N Cl /-N Cl 

0,0 00/ 
cl s/ C cl s Cl 

0 

AcO 0Ac AcO O~Ac 

/-N Cl / -N ClI 

0,0 00 
ci s"/ ci ci e ci 

N. 0 
AcO, OAc AcO,, O~Ac 

/-N Cl /-N ClI 

196



0 0 

Ac Qc AcO Ci OAc 

NC C 

NN 

0 0 00 

AcO CI ,,0Ac AcO,,, CI QAc 

00 0 0 
AcO,,. CI ,..0Ac AcO CI QAc 

0,0 0,0 

0 0 0 0~~ 

AcO QAc AcO O,,Ac 

CI- "c ' CI 
0 0 * 0 

0,0 0,0 
CI s c sCI 

0 0 al 0 0N 

AcO,,. QAc AcO,,. O~Ac 

"- "C I -" "ClI 
00C 0 

0,0 
"N CI ci 0 05 

0 0 
AcO QAc 0 0 

AcO CI QAc 
Cl 
* \0AcO Cl 

197



00 000 

AcO CI .110AC ACO, CI QAc 

AcO CI *AcO CI 

0 0 0 0 

AcO, CI O~AC AcO CI QAc 

AcO CI *AcO CI 

0 0 0 0 

00 00 
AcO CI QAc AcO CI .110Ac 

0 0 
OACl ir Cl 

0 0 0 0 
Cl S Cl S 

00 0 
AcO, Cl OAc AcO,, Cl O~Ac 

0;SCl a~ Cl 

0 0 

AcO Cl 0 OAc 0j 0~ 

0AcO C 

Cl, 2 AcO CI*

00 00 00"J 
SC Cl SC Cl 

AcO Cl AcO, Cl 

198



0 0 0 0 
S N.CI CI 

Oa0 0 s: 
AcO CI AcO CI 

oS CI R\I/ 

001 

~~\Iq 
CI 00 

AcOc, CI 0 

0 1 
AcOa CI l 

00 00 

ACO CI ACO, CI 

AcO CI*-AcO C1 

0 0 
AcO CI AcO CI 

07sCI 0:S CI 

;or 

00 
I\I, 

AcO, Cl 

:ICI 

or apharmaceutically acceptable salt thereof.  

199



27. A pharmaceutical composition comprising a compound of any one of claims 1-26 and 

a pharmaceutically acceptable carrier.  

28. The pharmaceutical composition of claim 27, further comprising an additional 

therapeutic agent.  

29. The pharmaceutical composition of claim 28, wherein the additional therapeutic agent 

is for treating prostate cancer, breast cancer, ovarian cancer, bladder cancer, pancreatic cancer, 

hepatocellular cancer, endometrial cancer, salivary gland carcinoma, hair loss, acne, hirsutism, 

ovarian cysts, polycystic ovary disease, precocious puberty, spinal and bulbar muscular 

atrophy, or age-related macular degeneration.  

30. The pharmaceutical composition of claim 28, wherein the additional therapeutic agent 

is enzalutamide, galeterone, abiraterone, bicalutamide, nilutamide, flutamide, cyproterone 

acetate, docetaxel, bevacizumab (Avastin), OSU-HDAC42, VITAXIN, sunitumib, ZD-4054, 

Cabazitaxel (XRP-6258), MDX-010 (Ipilimumab), OGX 427, OGX 011, finasteride, 

dutasteride, turosteride, bexlosteride, izonsteride, FCE 28260, SKF105,111, ODM-201, ODM

204, niclosamide, apalutamide, ARV-330, VPC-14449, TAS3681, 3E1O-AR441bsAb, 

sintokamide, radium 233, or related compounds thereof.  

31. A method for modulating androgen receptor activity, comprising: administering a 

pharmaceutical composition according to any one of claims 27-30 to a subject in need thereof.  

32. The method of claim 31, wherein the modulating androgen receptor (AR) is inhibiting 

androgen receptor.  

33. The method of claim 32, wherein the modulating AR is inhibiting transactivation of 

androgen receptor N-terminal domain (NTD).  

34. The method of any one of claims 31-33, wherein the subject is human.  

35. The method of any one of claims31-34, wherein the modulating AR is for treating a 

condition or disease selected from prostate cancer, breast cancer, ovarian cancer, bladder 

cancer, pancreatic cancer, hepatocellular cancer, endometrial cancer, salivary gland carcinoma, 
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hair loss, acne, hirsutism, ovarian cysts, polycystic ovary disease, precocious puberty, spinal 

and bulbar muscular atrophy, or age-related macular degeneration.  

36. The method of claim 35, wherein the condition or disease is prostate cancer.  

37. The method of claim 36, wherein the prostate cancer is primary or localized prostate 

cancer, locally advanced prostate cancer, recurrent prostate cancer, advanced prostate cancer, 

metastatic prostate cancer, metastatic castration-resistant prostate cancer (CRPC), and 

hormone-sensitive prostate cancer 

38. The method of claim 36, wherein the prostate cancer is CRPC.  

39. The method of claim 36, wherein the prostate cancer express full-length androgen 

receptor (AR) or truncated AR splice variant.  

40. Use of a compound of any one claims 1-26 in the manufacture of a medicament for 

modulating androgen receptor activity.  

41. The use of claim 40, wherein the modulating androgen receptor (AR) is inhibiting 

androgen receptor.  

42. The use of claim 41, wherein the modulating AR is inhibiting transactivation of 

androgen receptor N-terminal domain (NTD).  

43. The use of any one of claims40-42, wherein the modulating AR is for treating a 

condition or disease selected from prostate cancer, breast cancer, ovarian cancer, bladder 

cancer, pancreatic cancer, hepatocellular cancer, endometrial cancer, salivary gland carcinoma, 

hair loss, acne, hirsutism, ovarian cysts, polycystic ovary disease, precocious puberty, spinal 

and bulbar muscular atrophy, or age-related macular degeneration.  

44. The use of claim 43, wherein the condition or disease is prostate cancer.  

45. The use of claim 44, wherein the prostate cancer is primary or localized prostate cancer, 

locally advanced prostate cancer, recurrent prostate cancer, advanced prostate cancer, 
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metastatic prostate cancer, metastatic castration-resistant prostate cancer (CRPC), and 

hormone-sensitive prostate cancer 

46. The use of claim 44, wherein the prostate cancer is CRPC.  

47. The use of claim 44, wherein the prostate cancer express full-length androgen 

receptor (AR) or truncated AR splice variant 
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