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anti-apoptotic nol ecul es, such as Bcl-2 30and Bcl-XL, and
pro-apoptotic nol ecul es, such &acBarundoltice Brdnéad Bad. Bcl- 2
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N.N.; Korsmeyer, 8. J. Cell death: Critical control points. Cell 2004, 116, 205-218. Chao,
D. T.; Korsmeyer, S. J. Bel-2 family: regulators of cell death. Annu. Rev. Immunol. 1998,
16, 395-419).. Apoptosis, Christopher Potten, James Wilson, Cambridge University Press,
2004). The Bcl-2 family of proteins include both anti-apoptotic molecules, such as Bcl-2
30 and Bcel-XL, and pro-apoptotic molecules, such as Bax, Bak, Bid and Bad. Bcl-2

contributes to cancer cell progression by preventing normal cell turmover caused by



10 Strasser, A ; Huang, D. C. S.; Vaux, D. L. The role of the
Bcl-2/ced-9 gene famly in cancer and general inplications of defects
I n cell dewbpoesabseel for tunorigenesis and resi stance POI/US2007/023941
chenot herapy. Bi ochem Bi ophys. Acta 1997, 1333, F151-F189; Di Paol a,

R S.; Aisner, J. Overcom ng Bcl-2- and p53-nedi ated resistance in
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suggest t hat,iBed 25 aRenB8dmyd. NOBodRRE, . CRMdal SLHandda, FRBCRE family proteins:
pr ogr essi on t%y preventi ng norna’l celT turnover, but also play a role

in the resReguaiors affcellanahinvobiell an ths pathogenssis oheroeer and sepistange & therapy. J.

Experi ment OVLI expr [ cls 2 (Beh~xk); ders er |
resi st ant t?%“a \}\?c&' m$p@?§’r 86@1 %P'J?he%%?fih 'r;jeé%ll%efg%@%t%r%gehrhg' rsgglgglte?ofﬁr
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pat hogenesi s o 25 _cancer resls ce to t L Cell. .

Bi ocherlf 1§§8sseis,; Hupngol). Gedeidyou, bci'-. plept iR s e frally in cancer |
Over - expr eggeeerlethl WRpFcatifA bR Rlin 81l ddatBnSroffor eI OMd (rbdi@aAce to
Wang, S.; Yang, D.; Lippman, ME. Targeting Bcl-2 and Bcl-xL with

nonpept i di ehesmghdrapyo Béeaberm. Birphyoricta £997d8d3.n8l54-H189.dadeplegl; S2d0aer, J.
5, 133-142 . 2008/ 06056 - 1 . 2
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15 Members of the Bcl-2 family of proteins represent key regulators of apoptosis, with
pro-apoptotic (e.g., Bax, Bak, Bid, Bim, Noxa, Puma) and anti-apoptotic function (e.g.,
Bcl-2, Bel-xL, Mcl-1). Selective and competitive dimerization between pro-and anti-
apoptotic members of the family determines the fate of a cell given pro-apoptotic stimulus.
Although the precise roles of Bel-2 and Bel-xL in cancer are not completely understood,

20  there are several lines of evidence that suggest that Bcl-2 and Bel-xL not only contribute to
cancer progression by preventing normal cell tumover, but also play a role in the resistance
of cancer cells to current cancer treatments. Experimental over-expression of Bel-2 (Bel-
xL) renders cancer cells resistant to a wide spectrum of chemotherapeutic agents and
radiation (Bcl-2 family proteins: Regulators of cell-death involved in the pathogenesis of

25  cancer and resistance to therapy. J. Cell. Biochem. 1996, 60, 23-32; Reed, J. C). Bcl-2
and/or Bel-xL are over-expressed in more than 50% of all tumors as shown below (from
Wang, S.; Yang, D.; Lippman, M.E. Targeting Bel-2 and Bel-xL with nonpeptidic small-
molecule antagonists. Seminars in Oncology, 2003, 5, 133-142).



Non-smal | cell lung 20-40.- Small cell lung 60-80 - Colorectal 50-100
83 Mel anoma 65 90 Multiple nyeloma (at relapse) - 77 Head and Neck 13
52-75 Pancweahisnessy PCT/US2007/023941
Cancer type Bcl-2 over- Bcl-).(L over-
expression (%) expression (%)
Prostate 20-40 100
- hormone resistant 80-100 -
Breast 60-80 40-60
Non-small cell lung 20-40 -
Small cell lung 60-80 -
Colorectal 50-100 83
Melanoma 65 90
Multiple myeloma (at relapse) - 77
Head and Neck 13 52-75
Pancreatic 23 90
Hepatocellular carcinoma - 80

10

15

Biological approaches to modulating Bel-2 function using anti-sensc
oligonucleotides or single-chain antibodies have been shown to enhance tumor cell
chemosensitivity (Ziegler, A.; Luedke, G. H.; Fabbro, D.; Altmann, K. H.; Stahel, R. A,;
Zangemeister-Wittke, U. Induction of apoptosis in small-cell lung cancer cells by an
antisense oligodeoxynucleotide targeting the Bel-2 coding sequence. J. Natl. Cancer, Inst.
1997, 89, 1027-1036; Webb, A.; Cunningham, D.; Cotter, F.; Clarke, P. A.; Di Stefano, F.;
Ross, P.; Corpo, M.; Dziewanowska, Z. Bcl-2 antisense therapy in patients with non-
hodgkin lymphoma. Lancet 1997, 349, 1137-1141; Cotter, F. E. Phase I clinical and
pharmacokinetic study of Bcl-2 antisense oligonucleotide therapy in patients with non-
hddgkin's lymphoma. J. Clin. Oncol. 2000, 18, 1812-1823; Piche, A.; Grim, J.; Rancourt,
C., Gomez-Navarro, J.; Reed, J. C.; Curiel, D. T. Modulation of Bcl-2 protein levels by an
intracellular anti-Bcl-2 single-chain antibody increases drug-induced cytotoxicity in the

breast cancer cell line MCF-7. Cancer Res. 1998, 58, 2134-2140).



23 90 Hepatocel lular carcinoma - 80 Bi ol ogi cal approaches to
nodul ating Bcl-2 function using anti-sense oligonucl eotides or

si ngl e- chagvip zesdidetadli es have been shown to enhance tunogcEedho 23941
chenosensitivity (Ziegler, A ; Luedke, G H.; Fabbro, D.; A tmnn, K
H; Stahel, R A ; Zangeneister-Wttke, U Induction of apoptosis in

smal | -cel | | ungitGageen gphahilanantidbise HHBSRIcRbligoUEBIRYNEYyRAId] 8el.; Orr,
targeting the Bcl-2 codi ng sequence. _J. Natl. Cancer, Inst 1997 89

1027- 1036; Rv%bGosddarchnh%r{gﬁ%H@ Laseshare, Hp, Judsong We; Bk, A Brypn, B
Stefano, FeouB0Sg, gP-pha £d%9me% ﬁo i %n%ﬁp hgmﬂﬁs;ale %l@ﬂ&éﬁ?xﬂéﬁ:ohde

t her apy |n pat| ents wth non- ma. Lancet 1997,
1137- 1141; a@censerty Bel-2 RaftePlseetous bdmummlandr cpmanmm@@kbqu@mﬁwssn@siyn to

of Bcl-2 antis eoIi uc ot i £r Y, Al atient i.t.h :
o nhotab attee ameRat PR TRE 1667, BBFB8%07) BAEAGH) il 1 seqyence in
A Gim B2 Rﬁ‘RNﬂuﬁﬁhlbl@ Bc@%ﬁﬁmﬁ@dﬁﬁﬁﬁ(ﬁweﬂ apopt@fdand) inhébits QUr grélvth in
D. T. Modulation of Bcl-2 protein levels by an intracellul ar

ant i - Bc1- 2humpy besagtheangera¢flls pBine| Bdrleorsesxpressipn dseel- &t Wershpli &yL-

2134, 2140) 00 Jo0hiBa0Se ek Gk o MR P TeprEle Rl Yang, by, and

t hat an anHaysebs&. @l Plyse lcheytdf dBel- GBS GRE3MEimta) End Iw.epkly)dpg:etael in

M;Go ard P, M. Lace H. anca .H.: Judson, ... : .
Mok 40" Basite Vigh aogfba plast bepot AR gt hinol®' $P68 gt & American
phOSDhor ot Bbaayebfcmhﬁ@dwmaglﬁlmooy tap&tintls enaergistic Beftet2 an(ﬁfzéxﬁpj]ete tumor
intravenous adm ni strati on or conti nuous subcut aneous _i nfusi on

5
mce. J. PHEFHHEDWerERpseradeln, viyogy thextpmbingotropmynts aé@d%%a*'"‘thodocefaxe‘
hybridi ze T.3RAIGRE réﬂ?ﬁ@ﬁs 24 %ﬁg\ﬂradtﬂg&é?gét?oﬁﬁédgveﬁ)?meﬁtsﬁ'a%vel therapy

i nduces apoptosis an Its growt h1n human breast cancer
cel | s havi fug tisctieabnent of merpfeems obeante@hen, H X., Marchall, J. L.,
Trocky, N., Baidas, S., Rizvi, N, Ling, Y., Bhagava, P., Lippman, M
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t r eat ment ssdl! owicsyles;tha bjod de Bekl andhlpcks he antigpaptotic Spcia it sanger and

hi ghly at ngl%molt gentdaerag]qhujr%rsthe devel opment of a novel therapy for
the treatnent o forms of cancers. 15Limitations associated with
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exists for I onal gani ¢ nol ecul es that bind to Bcl-2 and
block T ant i apoptot i 1unct: ghy e RS TuaR,Pr oot e cel | death in
One aspect of the present invention relates to isoxazolidine compounds. In certain
instances, the nitrogen atom of the isoxazolidine ring is bonded to a substituted aralkyl
group. In certain instances, the substituted aralkyl group is a substituted benzyl group. In
30  certain instances, the isoxazohdine ring is substituted with a hydroxy methyl or hydroxy
ethyl group. In certain instances, the isoxazolidine ring is substituted with a hydroxy

methyl and a hydroxy ethyl group. In certain instances, the isoxazolidine ring is substituted



25and has other rel ated advantages. Sunmary of the Invention One
aspect of the present invention relates to isoxazolidine conpounds.

I n cert ai nwionséseses, the nitrogen atom of the isoxazol pchyoeoiioaghsk S
bonded to a substituted aralkyl group. In certain instances, the
substituted aral kyl group is a substituted benzyl group. In 30

certain i ngARNGERMIdd BRup SQ}iéﬁ@sérﬁllﬁi@nﬂidmﬂlrth& proNagéd fHatrestbeudidally active salts
hydr oxy metgé or hydroxy roup. In certain instances, the
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b esent® | nUGHbIBHS | ABE A P BRI CFeConie bt IR EbER: Ll gther
an i soxazohgdite teardaneind Spdcifiday, thy RREARA prmmner@,ﬁnﬁ@me%dt:ds\ﬁpnsmg
present invention relates to a nethod of using the above

conpounds, tr@&thﬁh%wmw rlasdotayizgg iy vthe §athk>gwhlep@bferat@moqfem@mmﬁhan cells,
combi nati o t ||

omont o’ Bl AR BRI oo AL 48 51eia TSR Y piiing o«
condi tion criaammtbeahzmdn Iaﬁhd:tbcéwnhtshm ogindiionpnafffef tereamonnt @ﬂa compound of

mammal i an cells, such nors cells e.g., breast

ol of 40 1 e hieepieiert Tprtd i cedp iyl HirARmPoRRE 8¢ SaRealf prveptay i
Wi th such adbngréd 9ih apharhiacalticms Rogpble @dri@. conpound of 10 the
present invention. In certain instances, the conpound of the present

invention is adm ni stered ngpa,@edm@E@%m&aj"IM,@gcept able carrier.
Det ai | ed Description of the Invention The present invention

general ly rel at g, %)?eslaﬁt@ﬁ@éﬁioh%éﬁ%raﬂ?%%%d@ H%ﬁzUildlﬁQrcohbﬁlﬁ{d% N@eful for
cancer. The isoxazolidine conpounds of the invention bind to one or
nmore Bel (8atipgotandans Hndscbclawidiraentonamndmfotpc onveptioruhisd to 9ng [r swine Bel
cells dtu L XDILEss i
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of antiapoptqtic proteins. The jisoxazolidine nds .of the . .
Chvent i on_ Bibitfhehdr@anop olie il BhennenesTembe b the; Bl 2 sulguizy gf ant-
rel ated toado3ediic PrbtefR! tleNsdASSIRMEESMPolfds SOAKEHRlhG and} IR HBstS:
of the invention are used to treat a patient suffering from cancer.
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certain instances tical sition.conprises

S oxarol | AP s Eta B R b R comb it Rfoan Pxazolidine
agent, andcQhsol mn@llﬂlaﬁﬁmmewel Srahbi pHaRRReditaly %@épfh’b%x%lplénﬂs In
certain instances, the chenotherapetic agent is Docetaxe

Pacl i t axel ceriginsipstanges, the phaymagsyfieal SomBPHTOEGIMSIEBSHY ispXseeding compound of
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o oape ot ciaRimt oh200 SRRORGS, o BopSlashab R, comdeBetibnod A o
WO 2008/ 06&zfspRedphaiazR07/ 023941

Svnthesis of Isoxazolidine Compounds

30 The isoxazolidine compounds of the invention can be prepared using a [3+2]
cycloaddition reaction between a nitrone and an alkene. The nitrone substrate and alkene

may contain functional groups suitable for chemical derivatization following synthesis of
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cancer (USp2093gf03 1989 publ i shed PCT applications WO 02/ 097053 and
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Bcl-2 inhibitors have been shown to be active against a number of cancer cell lines

as single agent, including, but not limited to, breast cancer (US 2003/0119894, published

PCT applications WO 02/097053 and WO 02/13833), lymphomas (Nature (2005) 435, 677-

20 681), small cell lung cancer (Nature (2005) 435, 677-681), head and neck cancer (published

PCT application WO 02/097053), and leukemias (published PCT application WO
02/13833).

Bcl-2 inhibitors have been shown to be active against a number of cancer cell lines

in combination with other anticancer agents and radiation, including, but not limited to,

25  breast cancer (With docetaxel, published PCT application WO 02/097053), prostate cancer
(With docetaxel, published PCT application WO 02/097053), head and neck cancer (With
docetaxel, published PCT application WO 02/097053), and non small-cell lung cancer
(With paclitaxel, Nature (2005) 435, 677-681). In addition to the aforementioned
combination chemotherapeutics, small molecule inhibitors of Bcl-2 proteins display

30 synergy with other anticancer agents, including, but not limited to etoposide, doxorubicin,

cisplatin, paclitaxel, and radiation (Nature (2005) 435, 677-681).



nyel ononocyti c nonocytic eryt hrol.eukem a chronic | eukem a
20chroni c nyel ocytic (granulocytic) |eukem a chronic

| ynphocyt i o BediRMsa Pol ycyt hem a vera Lynphoma Hodgki npéSr/gé86a5841
25non- Hodgki n' s di sease Multiple nmyel ona WAl denstronm s

macr ogl obul i nem a Heavy chain di sease Solid tunors 30sarcomas and

car ci nonmas M9 ST PR di IPeamenma | i posarcoma  chondr osar cona
ost eogeni ¢ sarcona chordonma angi osarcoma 5| ygﬁha% osarcoma

| ynphangi oendot Feg ipersantc biventopn Bihemarayidss i Rethpdsndpr treating and reducing the
severity of cancer as well as other Bcl mediated disorders or conditions.

Cancers or neoplastic diseases and related disorders that can be treated by
5 administration of compounds and compositions of the present invention, include, but are
not limited to those listed in Table 1 (for a review of such disorders, see Fishman et al,,
1985, Medicine, 2d Ed., J. B. Lippincott Co., Philadelphia):
TABLE 1
CANCERS AND NEOPLASTIC DISORDERS

10 Leukemia
acute leukemia
acute lymphocytic leukemia
acute myelocytic leukemia
myeloblastic
15 promyelocytic
myelomonocytic
monocytic
erythroleukemia
chronic leukemia
20 chronic myelocytic (granulocytic) leukemia
chronic lymphocytic leukemia
Polycythemia vera
Lymphoma
Hodgkin's disease
25 non-Hodgkin's disease
Multiple myeloma
Waldenstrom's macroglobulinemia
Heavy chain disease
Solid tumors
30 sarcomas and carcinomas
fibrosarcoma
myxosarcoma

liposarcoma



Ewi ng' s tunor 10l ei onyosarconma r habdonyosar.coma col on carci nona
pancreatic cancer breast cancer 15ovarian cancer prostate cancer

squanous cgll2uGiseisdoma basal cel |l carci noma adenocar ci pEffBs4P5831
gl and carci noma sebaceous gl and carci noma papillary carcinoma

papi | | ary adenocar ci nomas cystadenocar ci nona 25nedul | ary carci nona

br onchogeni ¢ car ci noma heibsaf@lda carci noma hepat oma bil e duct

carci noma 30chori ocarci noma sem noma enbryonal carcinoma WIns' tunor
WD 2008/ 060569PCT/ US20@?leoZ384ErcoB¥ayvi cal cancer uterine cancer
testicular tunor |ung %ﬁ&%imglgrra 5smal | cell |ung carcinoma

angiosarcoma
5 lymphangiosarcoma

lymphangioendotheliosarcoma
synovioma
mesothelioma
Ewing's tumor

10 leiomyosarcoma
rhabdomyosarcoma
colon carcinoma
pancreatic cancer
breast cancer

15 ovarian cancer
prostate cancer
squamous cell carcinoma
basal cell carcinoma
adenocarcinoma

20 sweat gland carcinoma
sebaceous gland carcinoma
papillary carcinoma
papillary adenocarcinomas
cystadenocarcinoma

25 medullary carcinoma
bronchogenic carcinoma
renal cell carcinoma
hepatoma
bile duct carcinoma

30 choriocarcinoma
seminoma
embryonal carcinoma

Wilms' tumor



bl adder carcinoma epithelial carcinoma glioma.astrocytona
10nmedul | obl ast oma cr ani opharyngi ona ependynona pi neal onma

hemangi obl wet@acdsaacoust i ¢ neuroma ol i godendr ogl i oma Nl HGY@IB39.41
mel anoma neur obl ast onma 20r et i nobl ast ona In a preferred

enbodi ment, the conpounds of the present invention are used to treat
cancers including, but ce@ical daitdred to | ynphomas (preferably
follicular |ynphonma, diffuse |arge B-cell |ynphoma, mantl e cel

| ynphoma, or chronic | VRBEICET | eukenia), prostrate 25 cancer (nore
pref erably hornone insg&g}%&%g%orbreast cancer (preferably estrogen
receptor positive), neuroblastoma, colorectal, endonetrial, ovarian,
| ung (preferably smal | hogldajcindmepat ocel | ul ar carci noma, nmultiple
nyel oma, head and neck or .t i cul ar cancer (preferably germcell).
30 Treatnent of CancersWﬁ"E@ﬁ@W%&?F%ﬂmﬁjth Chenot her apy or

Radi ot her apy | Bla@gsdicatcmoptibodi nents, one or nore conpounds of
the present invention are used to treat or prevent cancer or

neopl astic di sease i n EPHSIIALRAIGHPN t h one or nore anti-cancer,
chenot her apeuti c agentiﬁaﬁgluding, but not limted to, nethotrexate,
t axol , mercaptopuri ne, 2008/ 060569PCT/ US2007/ 023941 t hi oguani ne,
hydr oxyur ea, cyt ar abi nestreyoimaphospham de, ifosfam de, nitrosoureas,
cisplatin, carboplatin, m i n, dacarbazi ne, procarbi zine,

et opositYes, prednisoloﬁgghﬁgﬂ%ﬁﬁ? asone, cytarbine, canpathecins,

bl eonyci n, doxor ubi ci ncranthphayhgibina daunor ubi cin, dacti nonycin,

plicanycin, mtoxantrone, asparagi hase, vinblastine,
ependymoma

pinealoma
hemangioblastoma
15 acoustic neuroma
oligodendroglioma
meningioma
melanoma
neuroblastoma

20 retinoblastoma

In a preferred embodiment, the compounds of the present invention are used to treat
cancers including, but not limited to lymphomas (preferably follicular lymphoma, diffuse
large B-cell lymphoma, mantle cell lymphoma, or chronic lymphocytic leukemia), prostrate

25  cancer (more preferably hormone insensitive), breast cancer (preferably estrogen receptor
positive), neuroblastoma, colorectal, endometrial, ovarian, lung (preferably small cell),
hepatocellular carcinorﬁa, multiple myeloma, head and neck or testicular cancer (preferably

germ cell).

30  Treatment of Cancer in Combination with Chemotherapy or Radiotherapy

In certain embodiments, one or more compounds of the present invention are used
to treat or prevent cancer or neoplastic disease in combination with one or more anti-cancer,

chemotherapeutic agents including, but not limited to, methotrexate, taxol, mercaptopurine,

10



5 vincristine, vinorel bine, paclitaxel, and docetaxel. In a preferred
enbodi ment, one or nore compound of the present invention is used to

treat or pweveiseamcer or neoplastic di sease in conbi npdt/EEeoNd/d2kugpne
or nore chenot herapeutic or other anti-cancer agents including, but

not limted to those presented in Table 2. TABLE 2
10 CHEMOT HEfRdabiTih ;S HRiESxALER %ﬁbl@N@?Bo ide, ifosfamide, nitrosoureas,

RadlatlonyradlatlonAl ylatln ents | trogen
nust ar ds: c§igplatithosasheniatine mﬁ@grcam @atha@ﬂ@sp@ﬁara@n@hw@qpaﬁlﬂ%. prednisolone,

o AR, s 2o AT sk Hlohouil .

Pl ati num cdmna'ru’mndmg cdmpmamytin, G dishmayéin, caitbxamkrand,n spapginasen S0Fhstine,
Al kaloids . . . . . . .

5 vincristine, vinorelbine, paclitaxel, and docetaxel. In a preferred embodiment, one or more
compound of the present invention is used to treat or prevent cancer or neoplastic disease in
combination with one or more chemotherapeutic or other anti-cancer agents including, but
not limited to those presented in Table 2.

TABLE 2

10 CHEMOTHERAPEUTICS AND OTHER

ANTI-CANCER AGENTS

Radiation: y-radiation

Alkylating agents

15
Nitrogen mustards: cyclophosphamide
Ifosfamide
trofosfamide
Chlorambucil
20 Estramustine
melphalan
Nitrosoureas: carmustine (BCNU)
Lomustine (CCNU)
Alkylsulphonates busulfan
25 Treosulfan
Triazenes: Dacarbazine
Platinum containing compounds: Cisplatin
carboplatin
oxaplatin
30  Plant Alkaloids

Vinca alkaloids: vincristine

Vinblastine

11



Vi nca al kal oi ds:vincristine Vinblastine Vindesine Vinorel bine
Taxoi ds: pacl i taxel Docetaxol 5 DNA Topoi sonerase |Inhibitors

Epi podophywbizoggésaposi de Teni posi de Topot ecan 109- am ngegoRb@tdagai n
canpto irinotecan crisnatol mytomycins 15 nytonycin C

Anti-metabolites Anti-folates: Mtomycin C
Vindesine
Vinorelbine
Taxoids: paclitaxel
Docetaxol
5  DNA Topoisomerase Inhibitors
Epipodophyllins: etoposide
Teniposide
Topotecan
10 9-aminocamptothecin
campto irinotecan
crisnatol
mytomyeins
15  mytomycin C Mytomycin C
Anti-metabolites
Anti-folates:
DHFR inhibitors: methotrexate
20 Trimetrexate
I'MP dehydrogenase Inhibitors: mycophenolic acid
Tiazofurin
Ribavirin
EICAR
25 Ribonuclotide reductase Inhibitors: hydroxyurea
deferoxamine
Pyrimidine analogs:
Uracil analogs 5-Fluorouracil
30 Floxuridine
Doxifluridine
Ratitrexed

capecitabine

12
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5Cytosine analogs

Purine analogs:

Hormonal therapies:

Receptor antagonists:

Anti-estrogens

LHRH agonists:

Anti-androgens:

Retinoids/Deltoids

Vitamin D3 analogs:

Photodyamic therapies:

Cytokines:

Others:

Isoprenylation inhibitors:

Dopaminergic neurotoxins:

Cell cycle inhibitors:

anal ogs5- Fl uor our aci |
Cyt osi ne anal ogs Purine

cytarabine (ara C)
Cytosine arabinoside
fludarabine
mercaptopurine

Thioguanine

Tamoxifen
Raloxifene
megestrol
goscrclin
Leuprolide acetate
flutamide

bicalutamide

EB 1089

CB 1093

KH 1060

vertoporfin (BPD-MA)
Phthalocyanine
photosensitizer Pc4
Demethoxy-hypocrellin A
(2BA-2-DMHA)
Interferon a

Interferon v

Tumor necrosis factor

Lovastatin

1-methyl-4-phenylpyridininm ion

staurosporine

i3

30FI oxur

§1/023941
I ne



Hor nonal therapi es: Receptor antagonists: Anti-estrogens 10 LHRH
agoni sts: Anti-androgens: 15 Retinoids/Deltoids Vitam n D3 anal ogs:
20 Phot odyg@Gosidd@kapi es: 25 Cytokines: Qthers: 30 | sops@myd a1
i nhi bitors: Dopam nergic neurotoxins: Cell cycle inhibitors:
cytarabine (ara C) Cytosine arabinoside fludarabi ne nmercaptopurine

Thi oguani n@ faimydidsen Ral oxi fene megagbhgtinggscrclin Leuprolide

acetate
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Dactinomycin
Bleomycins: bleomycin A2
Bleomycin B2
Peplomycin
Anthracyclines: daunorubicin
' Doxorubicin (adriamycin}
Idarubicin
Epirubicin
Pirarubicin
Zorubicin
Mitoxantrone
MDR inhibitors: verapami]
CaZ* ATPase inhibitors: thapsigargin
Antibodies Avastin
Erbitux
Rituxan
Others Prednisilone
Imatinib
Thalidomide
Lenalidomide
Bortezomib
Gemcitabine
Erlotinib
Gefitinib
Sorafenib

Sutinib

The chemotherapeutic agent and/or radiation therapy can be administered according
to therapeutic protocols well known in the art. It will be apparent to those skilled in the art
that the administration of the chemotherapeutic agent and/or radiation therapy can be varied
depending on the disease being treated and the known effects of the chemotherapeutic agent

and/or radiation therapy on that disease. Also, in accordance with the knowledge of the

14
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administration) can be varied in view of the observed effects of the administered
therapeutic agents (i.e., antineoplastic agent or radiation) on the patient, and in view of the
observed responses of the disease to the administered therapeutic agents.

Also, in general, compounds of the present invention and the chemotherapeutic
agent do not have to be administered in the same pharmaceutical composition, and may,
because of different physical and chemical characteristics, have to be administered by
different routes. For example, compounds of the present invention may be administered
intravenously to generate and maintain good blood levels, while the chemotherapeutic agent
may be administered orally. The determination of the mode of administration and the
advisability of administration, where possible, in the same pharmaceutical composition, is
well within the knowledge of the skilled clinician. The initial administration can be made
according to established protocols known in the art, and then, based upon the observed
effects, the dosage, modes of administration and times of administration can be modified by
the skilled clinician.

The particular choice of chemotherapeutic agent or radiation will depend upon the
diagnosis of the attending physicians and their judgment of the condition of the patient and
the appropriate treatment protocol.

A compound of the present mvention, and chemotherapeutic agent and/or radiation
may be administered concurrently (e.g., simultaneously, essentially simultaneously or
within the same treatment protocol) or sequentially, depending upon the nature of the
proliferative disease, the condition of the patient, and the actual choice of chemotherapeutic
agent and/or radiation to be administered in conjunction (i.e., within a single treatment
protocol) with a compound of the present invention.

If a compound of the present invention, and the chemotherapeutic agent and/or
radiation are not administered simultaneously or essentially simultaneously, then the
optimum order of administration of the compound of the present invention, and the
chemotherapeutic agent and/or radiation, may be different for different tumors. Thus, in
certain situations the compound of the present invention may be administered first followed
by the administration of the chemotherapeutic agent and/or radiation; and in other situations
the chemotherapeutic agent and/or radiation may be administered first followed by the
administration of a compound of the present invention. This alternate administration may

be repeated during a single treatment protocol. The determination of the order of
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administration, and the number of repetitions of administration of each therapeutic agent
during a treatment protocol, is well within the knowledge of the skilled physician after
evaluation of the disease being treated and the condition of the patient. For example, the
chemotherapeutic agent and/or radiation may be administered first, especially if it is a
cytotoxic agent, and then the treaiment continued with the administration of a compound of
the present invention followed, where determined advantageous, by the administration of
the chemotherapeutic agent and/or radiation, and so on until the treatment protocol is
complete. _

Thus, in accordance with experience and knowledge, the practicing physician can
modify each protocol for the administration of a component (therapeutic agent, i.e.,
compound of the present invention, chemotherapeutic agent or radiation) of the treatment

according to the individual patient's needs, as the treatment proceeds.

Definitions

For convenience, certain terms employed in the specification, examples, and

appended claims are collected here.

The terms “co-administration” and “co-administering” refer to both concurrent
administration (administration of two or more therapeutic agents at the same time) and time
varied administration (administration of one or more therapeutic agents at a time different
from that of the administration of an additional therapeutic agent or agents), as long as the

therapeutic agents are present in the patient to some extent at the same time.

The term "heteroatom” as used herein means an atom of any element other than
carbon or hydrogen. Preferred heteroatoms are boron, nitrogen, oxygen, phosphorus, sulfur

and selenium.

The term "alkyl" refers to the radical of saturated aliphatic groups, including
straight-chain alkyl groups, branched-chain alkyl groups, cycloalkyl (alicyclic) groups,
alkyl substituted cycloalkyl groups, and cycloalky! substituted alkyl groups. In preferred
embodiments, a straight chain or branched chain alkyl has 30 or fewer carbon atoms in its

backbone (e.g., Ci-C3qp for straight chain, C3-C3q for branched chain), and more

preferably 20 or fewer. Likewise, preferred cycloalkyls have from 3-10 carbon atoms in

their ring structure, and more preferably have 5, 6 or 7 carbons in the ring structure.

16
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Unless the number of carbons is otherwise specified, "lower alkyl" as used herein
means an alkyl group, as defined above, but having from one to ten carbons, more
preferably from one to six carbon atoms in its backbone structure. Likewise, "lower
alkenyl" and "lower alkynyl" have similar chain lengths, Preferred alkyl groups are lower

alkyls. In preferred embodiments, a substituent designated herein as alkyl is a lower alkyl.

The term “haloalkyl”, as used herein, refers to an alkyl group where anywhere from
1 to all hydgrogens have been replaced with a halide. A “perhaloalkyl” is where all of the

hydrogens have been replaced with a halide.

The term "aralkyl", as used herein, refers to an alkyl group substituted with an aryl

group (e.g., an aromatic or heteroaromatic group).

The terms "alkenyl" and “alkynyl" refer to unsaturated aliphatic groups analogous in
length and possible substitution to the alkyls described above, but that contain at least one

double or triple bond respectively.

The term "aryl" as used herein includes 5-, 6- and 7-membered single-ring aromatic
groups that may include from zero to four heteroatoms, for example, benzene, anthracene,
naphthalene, pyrene, pyrrole, furan, thiophene, imidazole, oxazole, thiazole, triazole,
pyrazole, pyridine, pyrazine, pyridazine and pyrimidine, and the like. Those aryl groups
having heteroatoms in the ring structure may also be referred to as "aryl heterocycles” or
"heteroaromatics.” The aromatic ring can be substituted at one or more ring positions with
such substituents as described above, for example, halogen, azide, alkyl, aralkyl, alkenyl,
alkynyl, cycloalkyl, hydroxyl, alkoxyl, amino, nitro, sulfhydryl, imino, amido,
phosphonate, phosphinate, carbonyl, carboxyl, sityl, ether, alkylthio, sulfonyl, sulfonamido,
ketone, aldehyde, ester, heterocyclyl, aromatic or heteroaromatic moieties, -CF3, -CN, or
the like. The term “aryl™ also includes polycyclic ring systems having two or more cyclic
rings in which two or more carbons are common to two adjoining rings (the rings are "fused
rings") wherein at least one of the rings is aromatic, e.g., the other cyclic rings can be

cycloalkyls, cycloalkenyls, cycloalkynyls, aryls and/or heterocyclyls.

The terms ortho, meta and para apply to 1,2-, 1,3- and 1,4-disubstituted benzenes,

respectively. For example, the names 1,2-dimethylbenzene and ortho-dimethylbenzene are

SYnonymous.
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The terms "heterocyclyl” or "heterocyclic group" refer to 3- to 10-membered ring
structures, more preferably 3- to 7-membered rings, whose ring structures include one to
four heteroatoms. Heterocycles can also be polycycles. Heterocyelyl groups include, for
example, thiophene, thianthrene, furan, pyran, isobenzofuran, chromene, xanthene,
phenoxathiin, pyrrole, imidazole, pyrazole, isothiazole, isoxazole, pyridine, pyrazine,
pyrimidine, pyridazine, indolizine, isoindole, indole, indazole, purine, quinolizine,
isoquinoline, quinoline, phthalazine, naphthyridine, quinoxaline, quinazoline, cinnoline,
pteridine, carbazole, carboline, phenanthridine, acridine, pyrimidine, phenanthroline,
phenazine, phenarsazine, phenothiazine, furazan, phenoxazine, pyrrolidine, oxolane,
thiolane, oxazole, piperidine, piperazine, morpholine, lactones, lactams such as
azetidinones and pyrrolidinones, sultams, sultones, and the like. The heterocyclic ring can
be substituted at one or more positions with such substituents as described above, as for
example, halogen, alkyl, aralkyl, alkenyl, alkynyl, cycloalkyl, hydroxyl, amino, nitro,
sulfhydryl, imino, amido, phosphonate, phosphinate, carbonyl, carboxyl, silyl, ether,
alkylthio, sulfonyl, ketone, aldehyde, ester, a heterocyclyl, an aromatic or heteroaromatic

moiety, -CF3, -CN, or the like.

The terms "polycyclyl” or "polycyclic group” refer to two or more rings (e.g.,
cycloalkyls, cycloalkenyls, cycloalkynyls, aryls and/or heterocyclyls) in which two or more
carbons are common to two adjoining rings, e.g., the rings are "fused rings". Rings that are
joined through non-adjacent atoms are termed "bridged" rings. Each of the rings of the
polycycle can be substituted with such substituents as described above, as for example,
halogen, alkyl, aralkyl, alkenyl, alkynyl, cycloalkyl, hydroxyl, amino, nitro, sulfhydryl,
imino, amido, phosphonate, phosphinate, carbonyl, carboxyl, silyl, ether, alkylthio,
sulfonyl, ketone, aldehyde, ester, a heterocyclyl, an aromatic or heteroaromatic moiety, -
CF3, -CN, or the like.

As used herein, the term "nitro” means -NO3; the term "halogen" designates -F, -Cl,

-Br or -I; the term "sulfhydryl” means -SH; the term "hydroxyl" means -OH; and the term

"sulfony!" means -SO5-.

The terms “amine” and “amino” are art-recognized and refer to both unsubstituted

and substituted amines, e.g., a moiety that may be represented by the general formulas:

18



Gefitinib Sor af eni b Sutinib The chenot herapeutic agent and/or
radi ati on therapy can be adm nistered according 30 to therapeutic
protocol s weldodwaessm in the art. It will be apparent topdhoseogiesdshed
in the art that the adm nistration of the chenotherapeutic agent

and/ or radiation therapy can be varied dependi ng on the di sease being
treated and the known effects of the chenot h&®&sépeutic agent and/ or
radi ati on therapy on that disease. K80, in dccordance with the

know edge of the WD 2008/ 060559.[3&/ us20 sgkilled clinician,
the therapeutic protocols (e.g., dosage anounts and tines of

admi ni stration) can be varied in vigy of the lohserved effects of the
adm ni stered therapeutic agents (i.e., anti ngéﬁl astic agent or

radi ation) on t tien nd.i.n vie f the observed responses, of
Lhe di seasdMPEN e, hhans Be2eed inerorSiall reor ety roga. 0 Al n alkenyl, -
general , C(mmﬂ;ﬁum, 8f R6O8ndP RS FSidkenl (OSERYrivAh MBAN hidgh HeREh RN RS HikdcRed

agent do not have to be admnistered in the sanme pharnmaceuti cal
conposi t i oRomMplal avbgicrogsiabayingofrom 4 fock afemsgnyke Geg steuetire G iearesents an
characteri gtjcs i Ny | ng. o ou .
cxami e camangoiss sty PR R IAGORR o FER g A FR0 of Bl imceer
i nt r avenousl the tangg ehié tas e mewttamednniiodi ment) odlylwine ol RE@ weRS1 mah bt e chibenyl,

chenot her apeut ent, 10. may be adnjni stered orally. The .
ot er m o P& RoPs RRGAHHE NS R Lo CHoARi Tt Tyl SpppdimpnigeRS0
adm ni st r abddRS 1 Wakd SpAeSatlyDR$2) éadh tih@epSadEntlp hasreRaedt hydddgen, an alkyl, an

conposition is well within the know edge of the skilled clinician.
The i niti aplkewiki ofi-EeHaeREA- Thvs, Bie thmy salkdermmg’ ingludes @xamipe Brwpcps defined

protoce) st E%Q,gc}éé fhgt J]ﬁn%agtggteg ?Pgaﬁrﬁg&ﬂuteﬁ) %F(?pat%fr?fgi %F&%ﬁté)gp%feﬁtvlgﬂt one of R50

effects, age, nistratron a

adm ni st r atndoRS cann bkyhgpdup.i ed by 15the skilled clinician. The
particul ar choi ce of chenot herapeutic agent or radiation will depend
upon t he di agnothes tafm t'aglatihe€nds ng-rptogaized and @fds tthei mgiatd ghmnmagfbe

t he condi t}e%pesggte(}Q}gthg%gée%]tfor?nnu a:t he appropriate treatnent protocol.

R50

15 wherein R50 is as defined above, and R54 represents a hydrogen, an alkyl, an alkenyl or -
(CH2)m-R61, where m and R61 are as defined above.

The term “amido” is art recognized as an amino-substituted carbonyl and includes a

moiety that may be represented by the general formula;

0

R51
)L /
N

|

R50

20  wherein R50 and R51 are as defined above. Certain embodiments of the amide in the

present invention will not include imides which may be unstable.
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A compound of the present invention, and chenot herapeutic agent

and/or radiation 20 may be adm nistered concurrently (e.g.,

si mul t aneowgl Mes/Regenti al |y simul taneously or wthin thgeSaMor023941
treatment protocol) or sequentially, depending upon the nature of the
proliferative disease, the condition of the patient, and the actual
choi ce of chermm@E@ﬂe‘tmkﬁth%@ereﬁma&dérpmkpﬁgﬂoaﬁI ﬁndéfme@%bm%wlﬁg &' Qffur
in conjunction (i.e., hin a single tréea protocol) w

conmpound ofadmbatpach@bmreitmvmcrt@m enﬂ:@rifm@t%dwd‘@lhy&hlof mdn@ym@wmnted by

i nvention, e tadi atiqn 0

adm ni stere Si mrh‘ﬁf ous 3{ ggrzgfggms)gﬁ%g S(C I?(Flt‘gﬁgo% gmd?ﬁ?al{é c{?fned
opti mum or ﬁl&fveDReﬁxdﬁEnmtl% aikbitieia gafupt helude mmyltﬁlopéthy]hmop:[rﬁlstbmlike

i nvention, and the chenot herapeutic agent and/or radiation, nay be
different for dThd egrentcdrbiX@rsis dMucoghized &hll ahéluddst shi ADStdshEs may be
conpound of the present invention nmay be adm nistered first foll owed
30 by the E@mseited butheganeal fomullashenot her apeuti ¢ agent and/ or

radi ation; and in other situations the chenotherapeutic agent and/or
radi ati on may be admi nisteredifirst foll owed by ¥he adm.ni stration of
a conpound of the present invention. This alterngte adm nistration
may be repeated during a singhke treaR#ent proto . The determ nation
of the order of WO 2008/ #US2007/ 0236741 admigsi stration, and
the nunber of repetitions of administration of each therapeutic agent

during a twhékeEXSO Rr O, représenildn (Wy% &t atmfulgmawlﬁmmdqtsstrg@esems a
skilled phfl/5| cian after evaluation of the disease being treate

the condi t Pysiogan. epelipdt ibatkenytor(Cllbnpflor 4 Pharaperitalyr aperithle salhdhio
and/ or 4 adi3tdsafis g@lyzdllage@qmamy? LRTB&n {1 SrStcHSSRRT! Fhdr¥ ni End R61 Sre@iefined
cytotoxic agent, and then the t'reat nent c ntlnued W th e

adnmi ni st r aghoyn. S¥hese X&@rp@mmdygﬁn an &SpoeBEnts nqhhmg@lnthbcfbrlrmﬂvempremm@
deterrn'neda vian t he adm t.rati,o

chenot her apeu i c@’%&ﬁg%hs oY A 5§ 18 3?186#1"68330 fnt11G Mpigly is referred to
t r eat ment m’rahaﬁelcaﬂbs)(yﬂ(gi’mipehrﬁ paftiuu&;lylvfheaml’ldﬂﬂj&ﬁogﬂnt the ExrAfId RP@Sents

and know edge, &gt hysi ci an can__ 10 nodi fy each protocol
for the adh i Rere St b AR AL D OR R TBut Perogsbihe FmBla represens

conpoupg of “fohﬁat@"’ eﬁl%eﬂaﬂ%@k‘ tR0ox 2B BB RPIE ForRRIEBNE ré})‘iaced by sulfur,
radi ati on) of the treatnent accordi'ng to the i1ndividual patient

needs, as &néom%tm@ntpﬂé‘&e@@mborwéi‘ graip.i Bhere X50 is a sulfuFerd R55 or R56 is
conveni enc PE | (Sh4c)
fot d)tg%{'n bt §685u1E g%‘ %)Sec K dQWéI[}gt-els. Wh re.l.%tjb 1s a suff’urngldeﬁﬁ is

and 15 appende ‘al s are
"co-adm ni h)tdr@genprhé founolild fepreadm ai‘thicdearbugylic ediér Wﬂieﬂa@tﬁo I@Qr!;(llfﬁlfﬁﬂtRSG

adm ni stratio nlstr ion of two. nor e apeutjc ag

the same t¥ r?é’gl % Fegﬁs%ﬁ\gﬁ?‘é‘ﬁfoﬂ?tﬁn (5 Fﬁ §‘E ad; @) e"&fsxsgln'éa
or norept hw:ﬁpwms @ﬁ@ﬂﬁﬂro’ﬁen ahé iR dhfuel 1@presdnisomikhat” %}Buﬁ hWhere X50
adninistration of an additional ther apeutic agent or agents), | ong

as the 20tlﬁérb&ﬁ@lﬁlﬂ85ég%ﬁ'ﬁd§0@ﬂéh§)ﬂ@éﬁ‘tﬂﬂu&ﬂlteh@sqﬂmﬁ ﬁldeh!ﬂes@mpextent
at the sane tine. The term™" heteroatom. as used herein neans an
atom of any el ehhenermar fadroxylian "elketyGras osednyedein gefers tearaliyl grdup, as defined

het er oat o o) [ X h hor us ur and .

sel eni um Ogé &a?%{g Eﬂ'l &’E}Ig‘ten %r] sz18 éﬁg&ﬁeﬂ‘g%gﬁgpé?segwl a%?@‘(‘ &pups include

gl i phﬁt ijc rﬁetthu:p)s ,ethoxg] pd:pp@xy,%rtfﬁutolazge}mﬂ-tﬁflaiike i’%nkykthw QI Pso h drocarbons
r anched- chai gr oups cl oal ky icyclic) grou

subst i tut ecc?VE(}E‘i?%ETYW yg?“o?fﬁ@e‘%/ ﬁawcs%s'éfaﬁwvg%lmz phand léha&yrnders that

groups. | napyahefHef @ TRembIFRR fikoRy SUERAIh bER&irfsehted BY eﬂé?&e@éﬁleg b.

al kyl has 30 or fewer carbon atons in its backbone (e.qg-,
strai ght cHkgnyl, -O3llozel, FG{ChohnRgewheraan a)d Raand dewribed abovpr ef er abl y
20 or fewer. Likew se, preferred cycloal kyls have from 3-10 carbon

atons in The term "sulfonate" is art recognized and includes a moiety that can be represented

by the general formula:
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30their ring structure, and nore preferably have 5, 6 or 7 carbons in
the ring structure. WD 2008/ 060569PCT/ US2007/ 023941 Unl ess the
nunber of wardensedss ot herw se specified, "lower alkyl"p@suswesh23oa
herei n neans an al kyl group, as defined above, but having fromone to
ten carbons, nore preferably fromone to six carbon atons inits
backbone structure. Likew se, "lower abkenyl"™ and "l ower al kynyl"
have simlar chain lengths. Preferred I(l%g groups are | ower b5al kyl s.
In preferred enbodi nents, a substituen pgnated herein as alkyl is
a |l ower al kyl. The term™ haloalkyb as used herein, refers to
an al kyl group where anywhere from1l to aII hydgr ogens have been

repl aced Wrdhigh R} it eléestroﬂgﬁlhaiya@g&ylalkyl Tybakd, & drylof the

hydrogens have been repl aced mnth a hali The term
‘aral kyl™, as up ed t@rﬁurselr{h r ?o tL.S I anndalnlo(l¥aﬂ gra E%J Bt r"ég)o % teH ta%% V@fé'r to
an aryI 10gr oup et eroa 5 he

terns "al keﬁyiorormnlehneaﬂfoymlyl refpetrome@esulf&@uurat edmthaﬁé“satfowlgroupSand
anal ogous in Ienggh and o?sible subst i utton to tgf aIk s descri bed
O

above, but "YTRAPOOBHARGSHITRY! |BENRE: TEHRECHSTI ENGTeTT I te, mesylate, and
respecti Vehd(naﬂ-ﬂa%ré L RcoaTivdd’ an@%eﬂa'ﬁt%%ﬁﬁfr@xh@thbﬁb%l%@& e§t‘er pﬁolﬁﬂ&ulfonate
7-menbered single-ring aromatic 5 groups that may 1 nclude from zero
to four he@%@oateﬂmew’ffomatmmplaed nbazafbyem@utaamkfmmeen@@r fuagtinnabgrenes, and

pyrene, pyf opecgle Ihlﬁ{c% tan% salc?grog resFé'Wé]ZO' e, oxazole, thiazole,
triazole, yrazo e, pyri 9 5yr|da2|ne and pyrimdine,

dthe lik T. .
o e LI T SR Y B ARy o S bnsnty

"het er o@r oaligthais groupgd) eryd s dicheldrotgylgRsupee substituted at one or
nore ring positions with 20 such substituents as described above,

for exanple, hafipgenn "aryigQinottdfah to -AHE, Kitlere Rlidkanank dyl gadupyny!

cycl oal kyl, hydroxyl, al koxyl, am no, nitro, sulfhydryl, |n1no

ani do, phosphonpheem? PSR PlaRRic® refE@tO MR, whaE BEMR anddR |24 alkRldA&Ups.
al kyl thi o, sulfonyl, sulfonam do, ketone, al dehyde, ester,

heterocyclyl, ariein ehydroxyeikor Qe RIBIR-OHIRIRE I anafipRatic gfdlp, O the
like. The term™aryl" also’includes polycyclic ring systens havi ng

two or nore CyCTHeCtem?Ean]ilh&Gféylh be%l&lﬁﬁ vﬁ{ré‘@ﬁseanc%%mﬂerel conmon

to two adjoining rlngs (the Tings are used rings ‘at | east
one of ;4 he ri ngf "'QQ?IEannoaﬁtly e{'shﬁ ﬁtlbﬁrR'Cylﬁérlaﬁ fn R9Sd (kagrebﬁiphatic
cycloalkyls cyc enyl s C oaI ynyl s,” aryl s an Por

het er ocycl gtowps. The ternms ortho, neta and par-a apply to 1, 2-,
1,3- and 1, 4-di substituted benzenes, respectively. For exanple, the
nanmes 1, 2- di netThd bemz&hidkgadinoalkhld- aiare td yREDER)eR'E aliege ) R', and R" are
synonymous,, VWO 2008/060569PCT/U82007/023941 The terns

"het er ocyctiPPAUGFORRat er ocycl i ¢ group” refer to 3- to 10- member ed
ring structure nore, prefera to 7-nmenpered rings, whose ring
structures i ncIsUH’ete egﬁ’]&”??ﬂ?ﬂ‘)%e’?gﬁ‘ BnIgﬁ %\VE‘P‘B@y‘élaésf‘hEléﬁﬁwé‘Pg@ t?e'm
pol ycysd esaryHabgy.ocycl yl groups |nclude, for exanpl e, thiophene,

t hi ant hrene, turan, pyran, isobenzofuran, chronmene, xanthene, 5

phenoxat hiin, pm{ert@,ln?uoxlon}gaggg ?car&%{a@é@ €n ( _1 ot hi azol e, isoxazole,
pyridine, pyrazine, pyrimdine, pyri e, dol i zi ne, i soi ndol e,

i ndol e, indazol Hﬁ"'gﬁadlgdf" @PH}&&]P&” s %Wh&g#n' A us%‘ﬁﬂ&%#ﬂgéeab]y and

pht hal azi ne, nap t yridine, quinoxali gui nazol 1 ne, ci nno
pt eri di ne, re&aﬁmmf@ seves tfadivalent gpimes\&nmraikmualieznylaalkynlylnﬂkylammo alkoxyl,

pyrim di ne ﬁg;?ﬁg&gl ! ?c}a&)}l?,gsﬂrgz h%ﬁgi,paeggrggysc?ﬁ,l rl‘lgt’ero%ry?,n%}ms] Ih%%e'ré‘a?alkyl

furazan, p SI70X

TN -
25  groups. For example, is a bivalent alkyl or alky! diradical, %, is also a

bivalent alkyl or alkyl diradical; E C ; is a bivalent aryl or aryl diradical;
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10 thi ol ane, oxazol e, piperidine, piperazine, norpholine, |actones,

| actanms such as azeti di nones and pyrrolidi nones, sultans, sultones,
and the |iywe wddiRedset erocyclic ring can be substituted p¢r0880A23d59r €
positions with such substituents as descri bed above, as for exanple,
hal ogen, al kyl, aral kyl, al kenyl, al kynyl, cycloal kyl, hydroxyl,

amno, nitro, fhydryl, imno, am do, phosphonate, pho i Rat e
carbonyl, g ‘ silyl, ether, 15 al kylthi o, squoﬁ???QEE%Qné,

al dehyde, este a het &r adydlgnt , aralkylasroamatkyt doedibadi endar omaty is a
nDiety, | ycycl yl" or

o yeyel i nlentato Dty %(aB&yl)HﬁFrgarﬂf'wL@m@ﬁ af. eycl oal ky 5,

Tuo or Mor e car BBhEORFEAETmYR. £ Thol Adlioi i NG FPHGET BogYL b Pheny
rings are dpesnéthaRsilfont, ngs ﬁ&ﬁﬂu@Bﬁ!tﬁQsﬁlﬂin‘S}Pd thﬁ %!Qé?]esulfonyl and
non- adj acent atons are terned "bridged” rings. Each ‘of the rings of

t Be pol ycy?e&aoemlfbwlsummm .ed mprervogpeghersinsstist pfithetabbrgsiatiensortilizediby
above, as e 8

cycl oal kyl Pgr%mgi%gigrgls?s oaf'rﬁ’%‘(lggg- r}k 1 mlﬁb(e! arf ?;{P%%\'k ¥+ theﬁjl&ls&ng%e of E%IEXI Yume of the

phosphonat Hourpbvogp@kgﬁaicec}z@ﬁﬂb@ I’nlyils hst:ﬁrtb;ﬁxaﬂy, prédehiet ,in atthisle ,entltled Standard
al kyl t hi o, Sulfon ket one ehyde, ester, .a heterocycly
aromatic o o W é'P yeviations geatainiegain I {ibfe a4 j6d abREeviFsiaps

herein, t hanﬁ&am})‘; R¥rddnft’ cH&ﬁa@t% of'\@%maW‘%quleHntﬁel”@ilt Qﬁé’%eréﬂﬁsing&%l%&d by
-F, -Br or -1; the term"sulthydryl"™ neans -SH, the term "hydroxyl
means JQ}irﬁhﬁmﬁhe term"sul fonyl" neans -802-. The terns
"am ne" and ' r - f .
unsubsti tuted- soanirry fuble s 3 e ehat: AR oRioRy o KT by con e reppsgented
representeHyﬁwgpheaan&Mal formul as: WD 2008/ 060569PCT/ US2007/ 023941
R50 R50 + -N-N-R53 R51R52 wherein R50, 1 and R52 each independently
represent a hydrogen, an al kyl, an alkeﬁzl, - (CH2) m R61, or R50 and
R51, taken together with the N at om+to—go0R,,they are attached
conpl ete a heterocycle having from4 tolg atons in the ring
structure; R61 represents an o

in which Ry is as defined above.

15 The term "sulfonylamino" is art recognized and includes a moiety that can be

represented by the general formula:

The term "sulfamoyl" is art-recognized and includes a moiety that can be
represented by the general formula:

O

Il

—3S—N

Il

20 o

A
N
R

The term “sulfonyl”, as used herein, refers to a moiety that can be represented by

the general formula:
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5 aryl, a cycloal kyl, a cycloal kenyl, a heterocycle or a polycycle;
and mis zero or an integer in the range of 1 to 8. In certain

enbodi mentwo 0ceee of R50 or R51 may be a carbonyl, geBus208a2304051
and the nitrogen together do not forman imde. In other enbodi nents,
R50 and R51 (and optionally R52) each independently represent a

hydr ogen, ﬁfpwﬁicmﬁ ReRbKE B tt@rgroﬁﬁgr)smtmﬁgﬂ-hy&mgb?u alkhE alRRN alkynyl

"“al kyl am ne" incl u es an am ne group, as defined 10above havi ng

subst i t ut egycdsalkinsiebsddytit, Qeytairkt)étero’ﬁtylached thereto, i.e., at | east
one of R50 and R51 is an_al The term” acgﬁé3 mno" is
art-r ecognl zed BhfdterBs élIIIEOqulS) és h‘ﬁ?delteye‘f'ﬁéferh’é?ya Be1eh%: ok cnteigPIsyertgeeby

gener al h[é"g'ﬁﬁe a8 20 15wherein R50 is as defined above, and R54
represents a érogen, an al kyl, an al kenyl or - (CH2) m R61, where m
and R61 are as defined above. The germ "am do" is art recognized
as an am no-substituted carbonyl and inglydes a noiety that may be
represented by the general fornmula: 0 R51 ¥ R50 20wherein R50 and
R51 are as defined above. Certain enbodinents of the anmide in the
present i ninewhichrRaai isiseleeted ifivat theeerpyn esisiing ehhyrigease aliik ralisny, alkywyl,
2008/ 060569PCT/ US2007/ 023 The term"al kylthio" refers to an
al kyl groupye! %Q‘Yiéﬁq‘i‘é‘dcﬁgé%kyl’tpé\?mg a sul fur radical attached

thereto. In certain enbodinments, the "al kyl thi 0" noi etg{
represent ed by Bnéclgoalksl'gefep to angllgyl gsrupi having asqubsjiytec S%?Rﬂ) group attached

-S- (CH2) . - BB ket V‘ﬁﬁnﬁlﬂg%%eﬁ@é" %ﬁthﬁ# ltfl:esqﬁﬁﬁﬁ&?on BPG%IS@ Qﬁl:ts@febl’ég from

al kyl thio groups 1 n e net hyl thio, and t
t erm " ¢@r boneydf -Sesallgylt -Seediegpl, z8lallipnyl,i amdl ﬁdé@thﬁrRmm md 53 bamgnhﬁned

be
above.

Analogous substitutions can be made to alkeny! and alkynyl groups to produce, for
example, aminoalkenyls, aminoalkynyls, amidoalkenyls, amidoalkynyls, iminoalkenyls,

iminoalkynyls, thicalkenyls, thioalkynyls, carbonyl-substituted alkenyls or alkynyls.

15 As used herein, the definition of each expression, e.g., alkyl, m, n, etc., when it
occurs more than once in any structure, is intended to be independent of its definition

elsewhere in the same structure.

It will be understood that "substitution”" or "substituted with" includes the implicit

proviso that such substitution is in accordance with permitted valence of the substituted

20  atom and the substituent, and that the substitation results in a stable compound, e.g., which
does not spontancously undergo transformation such as by rearrangement, cyclization,

elimination, etc.

As used herein, the term "substituted" is contemplated to include all permissible

substituents of organic compounds. In a broad aspect, the permissible substituents include

25 acyclic and cyclic, branched and unbranched, carbocyclic and heterocyclic, aromatic and
nonaromatic substituents of organic compounds. Illustrative substituents include, for
example, those described herein above. The permissible substituents can be one or more

and the same or different for appropriate organic compounds. For purposes of this
invention, the heteroatoms such as nitrogen may have hydrogen substituents and/or any

30  permissible substituents of organic compounds described herein which satisfy the valences
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represented by the general fornulas: X50. R56 wherein X50 is a bond
or represents an oxygen or a sulfur, and R55 and R56 represents a

hydr ogen, w 28d83a6bssoan al kenyl, -(CH2)", - R6l or a phar megepisaedd2yo41
acceptable salt, R56 10 represents a hydrogen, an al kyl, an al kenyl
or -(CH2)n,-R61, where mand R61 are defined above. Were X50 is an

oxygen andoR#z Réterb@bmisS TH¥ idw@tmggmot tiltendea rtobeairniegdr @Syt madier by the
"ester". Wiere X50 is .an ox% and R55 is as defined above, the

noi ety is PeuEssitigsybstineptsp orasmfacw?%siw group, and particularly
when R55 is a hydrogen, the fornula represents a "carboxylic acid"
Where X50 is an b&yg@ﬁp REPIECtRIBEZIPUD RS ey BereingTReans dgmReraY substigicatsy which

15 a "for nBPo?ect a é&ﬁ@ﬂ%&%yﬂ?@%@g&%ﬁ rgﬁu&?f:gﬁ&n%%gn%ﬁ dhB&icaP 8¥& formations.

fornula i s repl ace a represents
"t hi ol car bﬁnyr’nﬁlegrooimuch \phﬁe@ing(@oﬂps acladd festersawfdcdﬁ&ﬁcybc a8, sityl redters of

hydr ogen, t efor Pre ester." Wiere X50 is

sul fur andEolE.a A et o, ity dre 3t kenpe SePediae arBosdisld of
aci d.” Wheppetaflgighouip Sl%lnflblfy ﬁ.ﬂdbﬁﬁﬁeh@ww dGReed), T.We Wul, RIGM. Protective
represents a th|o formate.’ cLhe ot her hand, where X50 is a 20

bond, and Reusgn deamgdyogesis. Ahed aWoler NsvmYPec 1 89he siptesteq forms of the
"ket one” IR Rve BRI BulR Paré @délpwﬂhln%dscﬁééoﬁt%m@ﬁt%en the above

fornula represents an dehyde™ group e terns "al koxyl" or

" al kOXXO as “Seéexti'? [ e' lqllpo r[a[? fof tﬁé) er e{%\yentl g éﬂs?an?ﬁéﬂél@glgi(gpoﬁfe ric or

havi ng ‘an oxygen ra iCa ached?
groups i ncthﬂbelsnmEhoansetmmwesemmpe;ﬂtlomcont’emplaeebmtlmmyh eordpdunés, Imd{mimg

An "ether" t hydr ocar pons, 25 coval entl | i nke an ygen.
ACcor di gl 55 PSSt e Bohy S0 S Srd ke S RRE P BSOs RS BRgime the
ether is OfackRRERHNiBRs MbredfK MY btheSHEliuds tlﬁ%@é?)fb% fafl RO Rilh @R Bbpe e the
of -0-alkyl, -0- alkenyl, -0-al kynyl, -0-(CH2)m R3, where m and Rg

are descri Bwantigovadditional asyrieetsieedasporsaipme sy e praseniin a seistiientwigh anen

35365 2 Bl SESSESEL MY IOl Wi

el ectron péiginvéntabnogen, al kyl, cycloal kyl, or aryl. The terns
triflyl, tosyl, mesyl, and nonaflyl are art-recognized and refer to
trifl uoromet hanks tdrfingiyticepa patindaesiahfianat! ofreeddngoasd bf ﬂmyﬂresaﬂtdmvéiltion is

nonaf | uor oQut anesul f onyl respectivel The terns trif e, ..
tosyl ate, flatt ema%% h%ﬁ%{?@#eaw%'ﬁ SYURSEnis Y didarien éY‘t%'[ g chiral

trifl uor omehhRa9swhée fesﬂﬁﬁgmastereb@laﬁ@ﬁﬁﬁukf 19RGaat&P IiR¥ the auxiliary group
met hanesul f onate ester, and nonaf| uor obut anesul f onate ester

functi éhal clgivsdpt arideothecRiresicsimst caavompm. s Altamghvalpswhere the molecule
respecti Velﬂrﬂz@ms a basic unctl-gﬂiﬂ rérﬁ!f“su&%sbﬁ\ﬂ??%' or bEREER el GRNBRY as

where R and are | ndepende
carboxyl, diastereomeric salts are formed with an appropriate optically-active acid or base,

followed by resolution of the diastereomers thus formed by fractional crystallization or
chromatographic means well known in the art, and subsequent recovery of the pure

25  enantiomers.

Contemplated equivalents of the compounds described above include compounds
which otherwise correspond thereto, and which have the same general properties thereof
(e.g., functioning as analgesics), wherein one or more simple variations of substituents are
made which do not adversely affect the efficacy of the compound in binding to sigma

30  receptors. In general, the compounds of the present invention may be prepared by the
methods illustrated in the general reaction schemes as, for example, described below, or by

modifications thereof, using readily available starting materials, reagents and conventional
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10al i phatic groups, aryl groups or heteroaryl groups. The term

"al kyl am no" refers to -NHR, where Ris an alkyl group. The term

"di al kyl amyaigib®ss to -NRR , where both R and R ar ep@driapho@in®dps.
The term "hydroxyal kyl" refers to -R-OH, where Ris an aliphatic
group. The term "aminoal kyl" refers to -R NH2, where Ris an

al i phati c gredigis prorbisred. efrm ?cl HEXidm, "?Pﬁlall@blposﬁﬂfe % §1at<9 usdofNEriEnts which

where both "R and R are aliphatic groups. term
"di al kyl anamadmthekelvesdiews, hu areRopnRptiGREd heilger e R, R' , and R' are
al i phatic groups. The term "aryl am noal kyl" refers to

-R-NH R, wher eFR riuspaaes of thphiavéntioandiec Rhemisalaerp@vy grie i@en@iﬁpd inTggordenen

i val ent - Va8 G B5RORCTaP1s AL HE BT R b el of &7y, g

of a se_«rl eshricsaEentom oupsidecoveral kyl , al kenyl, al kynyl,
al kyl am no, al koxyl, cycl oal kyl heterocie;l oal kyl, aryl, ar aI kyl

het er ocycl yl hEheetesar 9vbJeca'has Hisd dicap-allekeys o a7y R3S tynne%HYe&wr%al or a
C2-is a bi ﬁp&hﬁ!h‘ﬁylbe th%I et dF fr?ﬂhﬁﬁl] ob n“#ﬂ%f‘? Q‘ldmrveﬁbéfﬂﬁer@l Wnkn @le

al kyl diradica I'S a | val ent ary radi cal
2008/ 06056@rmss wsehiivedngintction afitkyltimmmstraha’l wya caphiproaid glacﬂrpg,ath@ the sulljeshhas

(al kyl) het geen?hea(;blf%t oP {reagmenl%ylgsgr%neorn? clJrka\tlilmirglstga?i%h %? !h'e compound or drug.

10 The term "therapeutically effective amount” as used herein, means that amount of

active compound or pharmaceutical agent that elicits the biological or medicinal response in
a cell culture, tissue system, animal, or human that is being sought by a researcher,
veterinarian, clinician, or physician, which includes alleviation of the symptoms of the
disease, condition, or disorder being treated. In the present invention, such an amount will

15  be sufficient to bind to bcl-2 in a cell and inhibit at least part of the anti-apoptotic activity of
the protein. Such an amount may be sufficient to provide therapeutic effectiveness in a
patient or may serve to sensitize the cell to treatment with another anticancer agent.

The term “"composition" is intended to encompass a product comprising the
specified ingredients in the specified amounts, as well as any product that results, directly

20  or indirectly, from combinations of the specified ingredients in the specified amounts,

The term "pharmaceutically acceptable carrier” refers to a medium that is used to
prepare a desired dosage form of a compound. A pharmaceutically acceptable carrier can
include one or more solvents, diluents, or other liquid vehicles; dispersion or suspension
aids; surface active agents; isotonic agents; thickening or emulsifying agents; preservatives;

25  solid binders; lubricants; and the like. Remington's Pharmaceutical Sciences, Fifteenth
Edition, E. W. Martin (Mack Publishing Co., Easton, Pa.,, 1975) and Handbook of
Pharmaceutical Excipients, Third Edition, A. H. Kibbe ed. (American Pharmaceutical
Assoc. 2000), disclose various carriers used in formulating pharmaceutical compositions
and known techniques for the preparation thereof.

30 The phrases “Bcl-mediated disorder” and “disorder mediated by cells expressing
Bcl proteins’ refer to pathological and disease conditions in which a Bcl protein plays a

role. Such roles can be directly related to the pathological condition or can be indirectly



The abbreviations Me, Et, Ph, Tf, Nf, Ts, M represent nethyl, ethyl,
phenyl,

trifl uor onwgphassasudsd onyl , nonaf | uor obut anesul f onyl , p-t ol premesudFMml an
d 5 nethanesul fonyl, respectively. A nore conprehensive list of the

abbreviations utilized by organic chem sts of ordinary skill in the
art appear gidieh fohfe Eét‘fdﬁon‘ Slsh‘é%é?ureQﬁﬁlhtoﬁ% HBcIds Jf I&@nd]%lfsri@thapﬂ'ley can be
Organic Chem stry, th list is typically presented in a tabl

entitled Semelianted by sﬂnhwngmbb ﬁ@twtatowwnorrhé oabisp@wcatw@hgclmmlat ned
insaidlist, a td. h

ordi nary skill tﬂg he%'%) are &hdnjcggfgorg‘%‘ agé E@é}l[dg? febfeglrmer?l‘léass.s %e oF

The term " meld aft theé Bct»zanbfaﬁﬁlgzag‘mmﬂezdolﬂmb proadinsd@d-2a Bebive MelH1 hBtl-EBNAT,
be represent ed b the neral for S- OR4i in which 1241 is as
def i ned® ab8¥é, Bdl Hﬁ“%ﬁ1¢8ﬁgﬂaﬁPﬂﬁs is art recogni zed and

i ncl udes a noiety that can be represented by the general formula:

The term' @Mﬁﬂ%ﬂuﬁﬁéﬂﬂ&ecogm zed and includes a noiety that can
be represented by the general forrmula: HA -S-N 11\ 200R

t erm "sul f onyl "In cggaip sepoiareaisnthe pepent snveption felstes s a eerapovad of E?émula 1:
represented by the general formula: -S-R44 WO

20081060569PCT/ US2007/ 023941 i n which R4(421lns sel ect ed fromthe group
consi sting of hydrogen, alkyl, alkenyl, al |,

10 or a pharmaceutically acceptable salt thereof;
wherein independently for each occurrence;
nisQ, 1,2, 3, or4;

R' independently for each occurrence is H, alkyl, alkenyl, alkynyl, aryl, aralkyl,
heterocyclyl, heterocyclylalkyl, heteroaryl, heteroaralky, halide, hydroxyl, alkoxyl, aryloxy,
15  acyloxy, amino, alkylamino, arylamino, acylamino, aralkylamino, nitro, acylthio,
carboxamide, carboxyl, nitrile, -COR’, -CO,R>, -N(R*)CO:R?, -OC(ONERHR®), -
N(RSO,RE, or -N(R)C(OINR R,

R? and R’ independently for each occurrence are H, alkyl, alkenyl, alkynyl, aryl,
aralkyl, heterocyclyl, heterocyclylalkyl, heteroaryl, heteroaralkyl, or -[C(RS)(R6)}p—R4; or

n & %
(R)m©/\

la

20  hasthe fomulala

wherein

mis0,1,2,3,4,0r5;
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cycl oal kyl, heterocyclyl, aryl, or heteroaryl. The term
"sul foxi do" as used herein, refers to a noiety that can be
repr esent e@obyosidagssgeneral formula: 0 5-S-R44 in whi ch R4dus®so7/023941
sel ected fromthe group consisting of hydrogen, alkyl, alkenyl,
aIkynyI, cycloalkyl het erocycl yl, aral kyl, or aryl. A

sel enoal kyl " rgf ﬁfr%aérﬁbcaﬁhéﬂclsyddeﬁe’n%&mm@w E‘Iﬁylaar%!”aﬂ&ehjduhﬁlfi’desﬁﬂlcﬁ&@l
group attached thereto. Exenplary "sel énoethers’
subst i t ut edlkexyls Heeraldxy] arslosy.geyiesy.aming, alylpovine at)ﬂlm%aaylwmo
- Se- al keny ) f
above !n‘aiky%?m %K%tg% a%‘@'s? Cfn%g |4’oﬁ§@§g?r? L Mr é toba?%( §@F1Qlﬂe gébﬁ@
al kynyl grSRﬁSPO,G_:OR) oQPOBOR? ocoai,amﬁ)zﬁ -G@H@@@méemymﬂm)wafx&?)wrs

am doal ken ani doal h% él( noal ?ewg oaI kﬁ % 3

t hi oal k&ny ‘%OO%CHFB%‘FW e‘b‘élgﬁﬁ Hytaysh ?PPE]P%?& 16 MR A VEeTh3 -8 ring atoms,
al kynyl's. d50gicHSRE, Q! 6i threctalnded indkjdn@sht9fs, €A6ANEXPr ession, e.g.,
alkyl, m n, etc., when it occurs nore than"once in any structure, is

intended to be Rﬂemﬁmwm@l AikSabhigl) LG8 ﬁﬁw@emylmmbh@ryﬁm
structure be ‘under st'odd that” "substitution" or

"substit ut @@lammh, aralhﬂhmd@smmeathb\m @rhoxpmisiei eacbaxyhmits lechOSOR’, -SO-R?,
substituti i or pe ¢ ed val ence of the
substi t ut egbqoélgs tha?ﬁg(SSl}bé@Bt uggfﬁ and that the substitution
results_in S Q h d neously
under gio tr mm&f@m%ﬁg)a@%o%&emgn@éﬁ@% m@ﬁﬁ?ﬁg ’S?f,F _
cont enpl ated toihel Baa R MG SUS s bt s B BV IcHb elSmy,
conmpounds. adyl) agaliBn Qgeloaﬁcpp«ﬁ&tcmw&ylpﬁétem@&lmlﬁylsh@@&ba&u 8hh&eroatalkyHer R
25 acyclic and é @hgr anched and unbrarched. carbodcyclic and

a &

het er ocyc| #d R ﬁ@'ﬂh@ﬁ@nmm gng WHB & iRgatems ot whishene, two, or
conpounds. g llJ §¥r@1nﬁ$g§f{ @;té ml ude, for exanple, those

descri bed here ? ove SSI e 'substituents can be one or

nore angd the sa r.o i
purposeésj of thlgﬁﬁiﬁ{é}seem%gﬁ{,tﬁﬁ %%asgﬁé?t@?g G%H sucTé%)e'ieggeIarﬁ:0 P?@lgggdﬁﬂgén%%;@é
hydr ogen saibstituents and/ or any 30perm SSI bI e substituents of

or gani ¢ conpounds descri bed herein which satisfy the valences WO
2008/ 060569PCT/ US2007/ 023941 of thg heteroatoms. This in®&ntion is
not intended to be limted in any er by the permg | e

substituents of organic conpo
N aaeay ?
|
o A

‘0 \r

HD; ‘/\ ;;
(O\,N\/Q“;‘Ez ), N\/\N
N, P N
”’;LL& T
iH oy

3 )

P "99

N\/\N

Py *x '

iH
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The phrase "protecting group” as used herein neans tenporary
substituents which protect a potentially reactive functional group
from Undeswhedsmaessbcal transformations. 5 Exanpl es of perg$ron7o23041
protecting groups include esters of carboxylic acids, silyl ethers of
al cohol s, and acetal s and ketal s of al dehydes and ket ones,
respectrvely The field of proteeL gr oup chentstry,h een

revi ewed (G eene, T W ; ths kﬁ?ﬁrotectrve G g ganic
Synthesis, 2"d ed. 1991) .. Pr te{ig forps of the

i nventive compounds aw# \jded Wi Thith tﬁs thr s '? nventi on.
toCertai n conpounds of resent I nventidn e xrst In particular
geonetric or stereorso : The presth hnvgntion contenpl at es
all such conpounds, |ncIud|ng crs- and trans- |soners R- and
S-enantioners, diastereoners, (D)- nmers, (L)-rsoners, the racemc
m xtures thereof, and ot her nixtur hereof, as fallin ithin the

scope of the invention. Additenal mretric car opay be
present in a substitlen gucptgiwaq/\ (el
[ ﬁiﬁi |are&i

J,\ uch

i soners, as well as m ther 2d t nncluded in
this invention. fH floy |nst nce nantr ar e troner of a
conpound of the present |n%e hon is desrredi |R y be prepared by

asymetric synthesis, or by derivation With a chiral auxiliaty, where
the resulting diastereoneric m xturg\js separated and tauxrlrary

group 20 cleaved to provide desired ena
Al ternatively, where ﬁ- gol Neent,ar -ﬁ nal group,

such as am no, or an ‘aet- f unctd onal grs wh as rboxyl

di astereoneric salts & egf d viit h an apang d>facally active
acid or base, followed by:H Hutron of the dras eoners thus forned
by fractional crystallrzatron or chronatographrc means wel | known in

the art, and subsequent recovery e pure 25enanti

Contenplated equi val ents of t co unds descri bed gﬂ§£3}nclude
conpounds whi ch ot her se cor @ pondrt here - and @] have the sane
general properties t s g fUn&tronr unalgesrc§) wherei n
one or nore sinple var aﬂl bstrtuen Srﬁr uade vhrch do not
adversely affect the effP ap Of the conpound? nding to sigma 30
receptors. In general, the conpounds of >t he present |nvent|on may be
prepared by the nethods |IIustrated t he general rea%tron schenes
as, for exanple, described bel ow, ?f:gy nodi fications t of , using

readrly avail abl e starting mat reagents and onal WO
20081060569PCT1U8200 3941 ésrsrpre' unes

reactions, is al so %Zﬁe'use Ay mants |éh are in

t hensel ves knomn but nentr ed heré.y r pur poses of
this inyention, the chenlcaF Penments are |dentﬁT| in accoydance
with the Periodic Table of the Elenments, CAS version, Handbook of
Chem stry and 5 Physics, 67th 1986 87, inside cey

term "subject” as used her ei p s to an anrnal Iy a

mamral or a hunan, t has C’ objec f tre
observation, and/o -nt used |n c unctron
on w

wth adntnrstratr oun or drug sub ect as been
t he obj ect of treatnedP 5} sgrvati on, and/or 1 tratron of the
conpound or drug. 10 The ternt"therapeutrcally effectrve amount" as
used herein, means that anount of active conpound or pharnaceutrcal
agent that elicits the biological or nedicinal response in a cel
culture, tissue system aninmal, or human that is being sought by a
researcher, veterinarian, clinician, or physician, which includes
all eviation of the synptons of the disease, condition, or disorder
being treated. In the present invention, such an amount will 15 be
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The term "pharmaceutically acceptable carrier” refers to a nedi um
that is used to prepare a desired dosage formof a conpound. A

phar maceut woakésyseseeept abl e carrier can include one or ﬂ@nggm@mMgnﬁs
di luents, or other liquid vehicles; dispersion or suspension aids;
surface active agents; isotonic agents; thickening or enulsifying
agents; preservatives; 25 solid binders; lubricants; the |iKke.
Rem ngton' s Phar maceuti cal Scienciz, Fifteenth Edition\_ E "W Martin

(Mack Publishing Co., Easton, P& 975) and Handbook of

Phar maceuti cal Excipients, rd i ition, H. Ki bbe merican
Phar naceuti cal Assoet 2Q00) Loge\ vari oysyc u -+n
formul ati ng phar maceut-iealn co itilons and“<kng f.ec qués for the

preparation thereof. hrases "Bcl - nedi at8 order and
"di sorder nedi ated by ceH @xpressing Bcl proteﬂh onrefer to
pat hol ogi cal and di sease conditions in swhich a Bel protein plays a

role. Such roles can be directh% related to the pathol ogi cal
condition or can be indirectly 081060569PCW1U82 23941
related to the condition. fegttire common to th

conditions is that y a rrmHNefated o |nh| m |n the activity
of, function of, or pationwfth Bcl used
herein, the terms "B¢1l7 "Bcll protein" at eNIn égded o enconpass
one or nore of the Bcl-2:subfanmi |y of anti-a oni ¢ protelns Bcl - 2,

Bcl-w, M1-1, Bcl-XL, A, 5Bfll, Bcl-B, BOO’DIV‘A afd their :
honol ogues. Cbnpounds of t he Inventlon In certain enhgdi nents, the

present invention relates to a co und of formula 1: Oor a
pharmaceutical |y acceptable salt ereof wherein |ndepeﬁ. ly for
each occurrence; n |s 0, 1 Rl inde de- y for

each occurrence i abky en@#, alkyn aQyI

het er ocycl yl , heterq kyI heteroaryl o} ralk hallde

hydr oxyl , aIkoxyI Ay, o ony, am no, MKy arylanlno
o An

acylanino aralkylanln acylthlo car boXa H carboxyl
nitrite, - -0O2R5, -N(R5)CC2R6 -0C(0)N(R5) (R5), - N(R5)SOZR6,
or -N(R5)C(0)N(R5)(R6)

),5{ 3 ),&{ o8

jl( M’
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R2 and R3 independently for each occurrence are H, alkyl, alkenyl,
al kynyl, aryl, aral kyl, heterocyclyl, heterocyclylal kyl, heteroaryl,
het er oar al Wyl 2008060365 C( R5) ( R6) Jp- R4; or 20has the for mul gehu@ooigssei N
mis 0, 1, 2,3, 4, or 5; WD 2008/ 060569PCT/ US2007/ 023941 R7
for each occurrence independently is H, alkyl, aryl, alkenyl, halide,
hydroxyl, al koxyl, al kenyl oxy, aryloxy, acyloxy, amino, al kyI am no,
aryl am no, acylamno aralk | am nltro acyl thio, d’%ﬁ mde

5t wo

carboxyl, nitrile, - 0803 - SO - S( 0) R5, - P
-0PO20R5, -COR5, - - - OCH L~
occurrences of R7 :[{;t h ma@ orma I i 3 t ween

5-8 ring atons, or three atro _ dependently
S. 0, or N, R4 |§° al Lde, hydroxyl al kox¥i 7 g,j oxy, acyl oxy,

am no, al kyl am no, aryl am no, acyl amino, aral kylam no, nitro,

acyl thi o, carboxam de, carboxyl, n|tr|te - 0SO3R5, -S02RS5, -S(O) R5,
- PO20R5, -0PO020R5, - CORS5, -0&\1\25, to - N(R5) CO2R6, -0C(0) NR5) (Z6),

- N(R5) SO2R6, or -N(R5)C(0) N(R5)Y. ; and each of R5_4nd R6
i ndependently for each occurrenc s H alkyl, alkenyl, ?ﬁ/nyl :

I

aryl, aral kyl, cycl oaI kyI , | erfocycl yl, heterocycl kyl,
heteroaryl, or hete I @ ot~ RS and en t gget her Tt
nonocyclic ring wtt 4H Nrngaﬁo of whichy’¢ N*OWO\?T thfee ring
atons are independenth 0, N. 15The pres nvention al so
relates to a conpound selfet éd fromthe group condi's® ng of:

S
p o
By p”“‘”"o Y

& )
e

P ¥
5\? o Ry ‘@W

, , and
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Another aspect of the present invention relates to a pharmaceutical composition

OH

comprising a compound as described above; and at least one pharmaceutically acceptable

excipient.
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WD 2008/ 060569PCT/ US2007/ 023941 Anot her aspect of the
present invention relates to a pharmaceutical conposition conprising
a corrpoundw@smaﬁm:rﬁgbed above; and at | east one phar macgui{abhis3943
accept abl e excipient. WD 2008/ 060569PCT/ US20071023941 Met hods of the
I nventi on One aspect of the present invention relates to a

met hod of pr.galik pandrRedidiedi ated di sorder, conprising the step of:

(L)

adm ni steri nj [0 a patient in need thereof a therapeutically
effective am)unbnggs cﬁ&fQHP@}é%t ql%ﬁﬁérpt%ﬁjatéqg\éemethod of tréaﬁ'mg %rlﬁcﬁirﬁbdlated
enbodi nents, the present 1 nvention relates to the aforenentioned

met hod, V\/nélsmdnr saipridded thaewp afied di sorder is cancer or neoplastic
disease. In certain enbodi nents, the present invention rel ates
to the afor enenadrmnisttringttqu:;atimeineiead slerad f zathempewicalheelfdctiv¢ amount of a
di sease is sel ectéei he group consisting of acute 10 |eukem a,
acut e | ynpfBREAYD F%ﬁ' Veacut e nyel ocyt ic |eukenia, nyeloblastic,

promnyel ocyti c, el onon cytlc noc rol euke chro

| eukeni a, ~ chr onlcCeR| pent Sgﬁ‘grﬁ’ﬂ‘?s Q‘F‘fe&‘ 10‘%/@5}32 gh ag‘?fre?}ﬁ’?@negmeth(’d’
| ynphocyti ghbikaH Bol- rpéallaféa/alktﬁaéras éé%e,or heshidstio diseddb sease,

non- Hodgki n' s di sease; nultiple nmyel oma, Wal denstrom s

macr ogl obul i nerncerthiazmpodinzdnts, the pessens invenbiemesiatesdenhe afgrementionedrmethod,

i posar COMBherein said cancer or neoplastic disease is selected from the group consisting of acute

10 leukemia, acute lymphocytic leukemia, acute myelocytic leukemia, myeloblastic,
promyelocytic, myelomonocytic, monocytic, erythroleukemia, chronic leukemia, chronic
myelocytic (granulocytic) leukemia, chronic lymphocytic leukemia, polycythemia Vera,
Hodgkin's disease, ‘non-Hodgkin's disease; multiple myeloma, Waldenstrom's
macroglobulinemia, heavy chain disease, fibrosarcoma, myxosarcoma, liposarcoma,

15  chondrosarcoma, osteogenic sarcoma, chordoma, angiosarcoma, endotheliosarcoma,
lymphangiosarcoma, lymphangioendotheliosarcoma, synovioma, mesothelioma, Ewing's
tumor, leiomyosarcoma, rhabdomyosarcoma, colon carcinoma, pancreatic cancer, breast
cancer, ovarian cancer, prostate cancer, squamous cell carcinoma, basal cell carcinoma,
adenocarcinoma, sweat gland carcinoma, sebaceous gland carcinoma, papillary carcinoma,

20  papillary adenocarcinomas, stadenocarcinoma, medullary carcinoma, bronchogenic
carcinoma, renal cell carcinoma, hepatoma, bile duct carcinoma, choriocarcinoma,
seminoma, embryonal carcinoma, Wilms' tumor, cervical cancer, uterine cancer, testicular
tumor, lung carcinoma, small cell lung carcinoma, bladder carcinoma, epithelial carcinoma,
glioma, astrocytoma, medulloblastoma, craniopharyngioma, ependymoma, pinealoma,

25 hemangioblastoma, acoustic neuroma, oligodendroglioma, meningioma, melanoma,
neuroblastoma, retinoblastorna, and endometrial cancer.

In certain embodiments, the present invention relates to the aforementioned method,
wherein said cancer is follicular lymphoma, diffuse large B-cell lymphoma, mantle cell
lymphoma, chronic lymphocytic leukemia prostrate cancer, breast cancer, neuroblastoma,

30 colorectal, endometrial, ovarian, lung cancer, hepatocellular carcinoma, multiple myeloma,

head and neck or testicular cancer.
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15 chondr osarconma, osteogenic sarcona, chordonma, angi osarcong,

endot hel i osarcoma, | ynphangi osarcoma, |ynphangi oendot hel i osarcona,
synovi oma, woesedaedsh ome, Ewi ng's tunor, |eionyosarComg, pCT/US2007/023941

r habdomyosar coma, col on carci nona, pancreatic cancer, breast cancer,
ovari an cancer, prostate cancer, squanous cell carcinoma, basal cell
car ci noma, adenitasal nantbdiBee] thegdrévatt ifaintibi esiites BahasryRngdnzd thethod,
carci noma, papillary carcinoma, 20 papillary adenocarci nonas,

st adenocar MNRGHES GG OYEY PRSI R P9 Bnchogeni ¢ car ci noma, renal

cel | carci noma, pheRa0dR,odithds, \%‘éfﬂfrr%s@ﬁ‘t{ ifrbAABR rel A8OK QAL LRAMhed method,

sen nong, enbryonal car cl nom, unmor, cervical cancer, uterine
cancer, testerul sud ¢canners dépgndent aproni atdniprotemidr] grewthlant suryivelar ci noma,

P81 s one P GRS 0 i L s mao,

25hemangi okhazinditl BAGestsinii€BEIEdr oma, ol i godendr ogl i oma, neni ngi oma,
nmel anoma, neurobl ast oma, retinobl astoma, and endonetrial cancer.
In certain emboll fRAtemiodingits derresepvByintioh realssip dle fpremsationed method,

af or enent i : , reppy.said cancer is follicular |ynphona,
%@erﬂﬁﬁq‘?a prc‘ﬁ’glﬁ i€BH-52

diffuse large B-cell I'ynphoma, mantle cell |ynphoma, chronic
| ynphocyti ¢ | eukeseirtaingengdwidimadnts, demeesent ibyeatisn ratatescterthe afergmehticisd orethod,

30col orecta endonetri al,...ovafi,: | ung cancer, hepatocel | ul ar

car ci ncﬁra, Wh'&ﬁefnit P EANEoLTROIRLS aﬁ@ﬁégbﬂﬁoﬂgwagﬁaqs?&ﬁl il ar cancer. WD
2008/ 060569PCT/ US2007/ 023941 In certain odinments, the
oresent +nvent | DA ROt Bt e esPRia T oh TR P Ao s ee eyt
cancer ovewhexi RES&pdulRels a8mdtigtred parenterallyn certain enbodi nents,
the present invention relates to the aforenenti oned net hod, wherein

sai d cancer is HeReapiehibodRdmt? tBPresthithRintlon Rt 18 \daBRMheRtidnéd ¥Rthod,
5In certain enbodinents, the present invention relates to the

af or enent | WReEIMEdihsamparnst i admigister@eintrpmpscaianly; int@yenopsly, subcutapgpusly,
certain.e i nt_ i i tes to the
For et Sl Fellingnac) 1 BAGRER o GNRL inds bt 22 12,1 IF

In certain enbogi ) e LV I S, [0 the.
af orenent i onedoﬂf]e‘{gﬁg%,ﬂqbtg\?ﬁ%e?ﬁesf ﬁl%t eese@éﬁ%él?&gg( al‘? Sﬁ% Sheaa r(’ Tﬁr;ltioé'f’d method,
chr onosomalvhereanaldomwatpoond is administérad ewterdtatllyenbodi ments, the present

invention relates to the aforenenti oned net hod, wherein said conpound

i s adm ni st er edinptteinteRibatinyents, the presentliiveti Ridlesasitaciforenmestiontd Method,
pr esent inVﬁnti on . relates to the aforenmenti oned nethod, wherein said

compound i ¥NEIAI HdREFYIS # AEFMliscul arly, i ntravenously,

subcut aneousl y,_ 15orally, pulnonary, intrathecally, topically or
i ntrand%al | y. In certain embodiments, the present invention relates’to the aforementioned method,

wherein said patient is a primate.

In certain embodiments, the present invention relates to the aforementioned method,
wherein said patient is a human.
In another aspect, the present invention relates to a method of treating a Bcl-
25  mediated disorder, comprising the step of: administering to a patient in need thereof a
therapeutically effective amount of a chemothereutic agent in combination with a
therapeutically effective amount of a compound of compound described above.
In certain embodiments, the present invention relates to the aforementioned method,
wherein said Bcl-mediated disorder is cancer or neoplastic disease.
30 In certain embodiments, the present invention relates to the aforementioned method,

wherein said cancer or neoplastic disease is selected from the group consisting of acute
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In certain. enbodi nents, the present invention relates to the

af orenenti oned net hod, wherein said conpound is adm ni stered

syst em cal Wo.2008/06056b N certai n enbodi nents, the present pomesdi@Rzes
relates to the aforenentioned nethod, wherein said patient is a
manmal . 20l n certain enbodi nents, the present invention relates to

t he af or enmpikémiag dadiit NBhphoWyaE eleﬁlk&ﬂiad fatd anffelotia Mukemiag. myeloblastia,
certain enbodi nents, the present invention relates to the

af or enent i BIBElosY o dNYSIPIBPTICHIG ANRNOGHEG: entthioleukerpignafonic Jeuksatih ghronic
aspect 0 t

P rati at o SOERR ferb GO IAENR, ERob (PRSI 1Blhlel Hol BB eV ers,
pati ent i nHedgdn's helisase, a ltdmeﬁi@ctgdmfs cdisbzy;e,ef frexdtifle e raysbumd, oWaalenstroms
chenot hereuti c ent i.n orrbi nﬁt.i oa. W th thera euti cal I?v{ﬂ Fectl ve
el i A LR B A P SRR TS

enbodi ment ghontBarl6B8 . Ysteb PPNt d206dniae| SHPdorh®) bhBoRAt@hHRAEMdoMHIR6karcoma,
met hod, wherein sai d Bel -nedi ated di sorder is cancer or neopl asti c

di sease. 3bmphargiessreomandyaphagiogndatheliosarenmantsynoNjens, mgsatlgligmas Ewgng's
the afore droféﬁq?'y%%lja&qa Mﬂﬁé&ﬁ%ﬁ&@&ﬂ? C(gagcﬁlteéarcg Vﬁﬂi%’;iﬂ@&%ﬁ& cHeRCAREast

is selecte romthe group consisting o
2008/ 0605 6&mcHr, OSRDM7¢ D289 plostat kawer sqemutue cely rcamhmmat ibesal eelk earcapma,

acut e ocytic Ieukem | obl astl el,ocytic . .

ol oo SR oA B R Rt S B g e ol e ety eteigAMe
myel ocyti Cpdilay Ula@sitarehom@sK @fdenocaRiofial mSTIRAE Y tdrbinb@ilK ESFbichogenic
pol ycyt hem a Vera, Hodgkin's disease, non-Hodgkin's disease; nmultiple

nyel oma, VeATEiBRISRr 6FA% cofl sarcineBIRoLEPRABA Bile nduahycassBema dPhwsieseeinoma,
fibrosarc 0 indHX QUG RAR carkihBRS ng{gfwﬂ%ﬁ-‘ QA OP U S Ruterids LHRIE Nshicular

sar conm, ordomnd, angi osarcona, en I'osar cona

| ynphangi omam:,dnng carg/mprha,ragladientldur‘rge:lai‘cdjmracbhddersymwmnanthehal carcinoma,
mesot h Ewi ng' s tunor osar co r habdo rconm,
Car o noho. Sy aiPe Rt dhgaohigy YRS LR Phar RN O HEIRE piGHERe
cancer, sqhwmgﬁ)btaeioknagaa@dumwaneuhﬂﬁﬁl oligdden€@Eidrif MBnenirptbma, melanoma,
,adenocarC|nona sweat gl and carcinonma, sebaceous gl and carci nons,

papi | | ary bewehlanme, rﬂaﬁblaﬁtam wdEndRmstb?lfaPRES, st adenocar ci nona,

medul | ary car ci jjQilRain REABERAARNIHE pFAER iU Ron fe@dﬂ%ltoﬁﬁlajfor%@)@ﬁidﬁgm’ethod

hepat oma, bile duct carcinoma, choriocarcinoma, seninona, enbryonal
car ci nonma, whereimghe @ammovec@rmseasla Belpoxein. ut eri ne cancer, testicular

t unor A ung Carﬁ'c@ﬂ%’enﬁagﬁl e.nf\se he prc%?rg iy ﬂn{'%%es dg haedao‘f? em% %one ré&’od,

ep|theF|aI car ci nona rocytonm, ne
crani ophar ywheeiarsaid c&p@nma&lenmmﬁalmﬂ?ﬁrotdmeﬂmgg]vﬂbbﬂi?itmmital acousti c

neur ong, ollgo endr ogl i ni ngi omg,.- Nel.ano r qbl ast oma
retinobl ast o, “a?ﬁaa'gﬁH%H& i) the RrrSent invention lieﬁaeéé? ﬁ'%fl OTEmERIANA metod,
t he pr esen@héra“%@lulmpf&élﬁtmuzo t he af orenenti oned net hod, wherein

t he cancer over-expresses a Bel protein. 20In certain enbodl ment s,
the present i nvarertan embpdimests; e prasensfinveahiemtelatasdel theeforonentisned sethod,

sai d C?ﬂﬂ'ce&héémqu%‘i’E%&elHPs%:l-‘?zLBel protein for gromh and survival.

In certain embodiments, the present invention relates to the aforementioned method,

wherein said cancer exhibits a t(14;18) chromosomal translocation.

In certain embodiments, the present invention relates to the aforementioned method,
wherein the amount of compound described herein is such that the cellular levels of Bcl
30 client proteins are reduced, and the amount of said chemotherapeutic agent is such that said

Bcl client proteins are effectively inhibited by said chemotherapeutic agent.

In certain embodiments, the present invention relates to the aforementioned

methods, wherein said compound is administered parenterally.
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In certain enbodi nents, the present invention relates to the
aforenenti oned net hod, wherein said Bel protein is Bcl-2.

I n certai nwenbedicnemt s, the present invention rel ates tect/bsoo7023941
af orenenti oned nmet hod, 25wherein said Bel protein is Bcl-xL. In
certain enbodi nents, the present invention relates to the

af orenmenti oned metch@sin whBsdRMEntS AR PFREGRT in@toR| kefatd td 1He bfjrementioned
chronosonmal transl ocati on. In certain enbodinents, the present

i nventi on Fsthedes Whereime saif o cempenfone cadmipiigeed \inaraysaulany  ARHAYRROUSK,
conpound dmuahsﬁsf}gsﬁng Jicgna drﬁttaﬁ%ech!}g ?éah ﬂnnlal%\éﬁ!ﬁ of Bel

30client proteins a

chenot her apeut i h e r ot

effectively i nhfnbl%?rgﬂh éxﬁbédﬁ@&qt%eﬁn%t %%ég‘nt 5&%&311?1011 14 atte% # %epsafc%lﬁeqtloned
enbodi nent smethods wlfeeesmmd cmm\mdmdnﬁhnaltxamd syﬂemﬂaellyaf orementi oned

met hods, wherein said conpound is adm nistered parenterally. WO
2008/ 060569PCT/ 14S26f#d Oaa8tilments, the preseerihadntior nizbasmenttlss afdrementioned
present invent |on rel ate to the aforenentloned nmet hods, wherein said
conpound i §€ rW}Sefeé‘?%ad Patenbitgdeam@et y, i ntravenously,

subcut aneously, _orally, pulponary, intrathecally, topically aor

i ntranasal |y, In certain embpdimagty feepiserat rﬂﬁ}ﬁ"élontll?@teﬁr@sé}?ﬂ afqrgrmeittionss

rel ates ton{ehm%dé‘fvﬂ{e%?ﬂ?%dﬁﬂ%qtég‘ﬁnﬂﬁﬁs wherei n said conpound is
admi ni stered system cal ly- In certain enbodi nents, the present

| nvent i;pn re' At S cbPaih NeimBYHhETE Oﬁégen?‘%hbﬁﬂén RIEt (5, fur&ﬂéﬂu%ﬂéd
is a mamm R certal n emnbod nts, the present |1 nvention

rel at es tonteﬁsdafvdremmesmdpatmdtmﬂlhmds., wherein said patient is a
primate. 10In certain enbodi ments, the present invention relates to

t he af or enPadrnonedicnbChogisitionher ein said patient is a human.

Phar maceuti cal Conpositions I n anot her aspect, the present

i nvention provi Beang@har a@eautthe:qirésyntamamoabbmvmﬁmhﬁdcm&amia&heptable

conpri se a therapeuti | y-effective appuynt of one or re of the
P composnatﬁ)ns wh%c merlse a therapeut%Hy-effectlve amount g?one or more of the

15 compounds described above, formulated together with one or more pharmaceutically
acceptable carriers (additives) and/or diluents. As described in detail below, the
pharmaceutical compositions of the present invention may be specially formulated for
administration in solid or liquid form, including those adapted for the following: (1) oral
administration, for example, drenches (aqueous or non-aqueous solutions or suspensions),

20  tablets, e.g., those targeted for buccal, sublingual, and systemic absorption, boluses,
powders, granules, pastes for app!icatioﬁ to the tongue; (2) parenteral administration, for
example, by subcutaneous, intramuscular, intravenous or epidural injection as, for example,
a sterile solution or suspension, or sustained-release formulation; (3) topical application, for
example, as a cream, ointment, or a controlled-release patch or spray applied to the skin; (4)

25  intravaginally or intrarectally, for example, as a pessary, cream or foam; (5) sublingually;

(6) ocularly; (7) transdermatly; (8) nasally; (9) pulmonary; or (10) intrathecally.

The phrase "therapentically-effective amount” as used herein means that amount of
a compound, material, or composition comprising a compound of the present invention
which is effective for producing some desired therapeutic effect in at least a sub-population

30  of cells in an animal at a reasonable benefit/risk ratio applicable to any medical treatment.
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15conpounds descri bed above, formul ated together with one or nore
pharmaceutically acceptable carriers (additives) and/or diluents. As
descri bed wo 2etm@odey bel ow, the pharnmaceutical conpositiprsussotiag
present invention nay be specially fornulated for adm nistration in
solid or liquid form including those adapted for the follow ng: (1)
oral adm ni strarTh®phrat®rplexangutcaligr frenge( &deaplesed herddNtod eHfEOS those
sol utions or suspensions), 20 tablets, e.g., those targeted for

buccal , suBRTPRINES MalFrals Fempasidonshanl/ e dastse fopntRdich Fo SR the scope of
granul es, RASHERdiQN _]Lﬁigﬁxlehlc alitBR ﬁ)P uld RRBLGIth (1) iR W HEHAh beings and
adm ni strati on, for exanpl e, by subcutaneous, intramnuscul ar,

i nt ravenousmmalsepmtljwtabxcr:ﬁp\@cthmntyasmtatt@n, elidartml esspenssit er iotheer spploieinoer
or suspgension

d- f |
apol el oﬁ°m¢*bceﬂ£§?%%@%gé SR ATt o e

controlled-rel e atch,, 0 the skin
25i ntravagi nal | THer a&@f?“g‘fqug)lca?]goafceé’x@ | @M% s % dléé%al?eyemcpgé?ﬁ a
or foam (@a@u&auu&g@aeicheptab(l@ha@&m ajokmposifidn ok nanisreseenl hya 1(gBd or solid
nasal ly; ﬁ pul nonary; or (10) intrathecally. The_ phrase

"t her apeut filel fijueat paeipieve MaRWaFHIINSAd (8o dlukEsas) falrERaResiTA CalgipL P Zine
of a conpo t i a u e
orcaent | niSiteo B i acll, G0 BOSH bRApSATRE Shitfal (HATHRRY gryhdCor
t her apewt i traresbémcg thersuhj:ecﬂ oeasabumd forh opoprgha tor portid0 of thedbily to ancalrer organ,

ani mal at a t/risk r 0 a gabetoa medi cal..

T cat ment . O KB SUDBRD GG ORCR TS O SRRl e g HUBE Srifeivle
" phar naceu{vitﬁachb Yotlee Ciefredibhte "of| the EORhANMARSH ARY B6tNInfiRICLEN @ thd Patidh@S ESome

conpounds, materials, conpositions, and/or dosa?e fornms which are

Wi thin t he©Same GmagRWHekFauiene s ghumacedigeiDatceptatie cargersiinplude: (1)
contact W L e, dhl 3HUESse0 glubb's%% RGEReS (AdadflsMRIcH a‘é‘cBﬁPHErch a? otato
excessi ve tOXi Clty | rrlta 1 on erglc response, er proB gm

or 5coipl i gacho@) ccinhrem sind atsedenivatives, sushsio rsatium mbcecfymemyl skllulesej othyl

2 phar mac et RaP FY0 SHLAGE atar T BhPdnes ERkmsedh ol ) sfflird BRERD

as a |iqui ekcipiersg! sudhfasldoeba biliterugt suppssitony evtixes; BN WHISC buthi ngpaindt oil,
(e.g., lubricant, talc magnesium calciumor zinc stearate, or steric
acid), or <wiopst odnsaPewtreil fesamer b icdve ojlncasn 9l gnd soxbean 911n806£1y09@
transportiggnt Be soph&kt o EBHPOTIW Bdi Oglﬁzhoﬁgaé] ce% F%bet;tbpnm‘aﬁm%oheand
body t o anot her ordan, ion of the body carri eér mnust
"accept®bl ealwthyl@rlreeglyerﬁsél?afesmea isgche anpti bleetevanﬁheth)ﬂdamwe(l?’) agar (14)
i ngr edi ent n n o a ]
exanpl es o f?er ngqg ’]té’) |ch a@ggﬁsa%'grh é)rtoggelf) arlrgr';f'(%:ne["h ca%il&g epgt] g&gg
carriers i(e6h ppeger-fige watga(k7) istufic @tint; E(CS)dsﬁger'g h@luﬁ@e(m)dt}@umb@ﬁﬂ; (20
(2) starchelg ﬂ.lega corn tarch and to tach{é
cel | ul ose, PRAHEE ‘u“i‘\'/’éet é?o Y§teH B Y%"(S "6???@& ’Bb)?? IE'*H!S‘E‘F":‘es and (22)
cel l ul ose, oBtdhoh-t68k E&hgﬁ%l@ﬁ@stgﬁek% e@iﬁ%%?acel.(tiﬁl IRANEIRERY.

tragacanth; (5) malt; (6) gelatin (8) .excipients, such as
cocoa putter angy §é’cp:9f95dbﬁ\%r Y:er‘f‘ﬁ%%ﬁwboét%)en@' dfsthc %%Eht%rr@ﬁmt Een ain a
cottonseed oil, safflower o6il, sesame oil, olrve oll orn oil

soybean oi basig( ﬂmyh@ayem‘us,, sush iy mn@roopg)dy@nenglqndcﬂrc tbllSl)camnblwoﬂ ﬁnmmg

(12) oot or MRl SR el Pravid B, Vi, BBimsr e B LFE oS eyt e s
buf f eri ng ‘phenifeutialti aceprablgnedts'unm hyidr predﬂ @feds ab URe nelativeld nexitec,

(15) alginic acid gen-free ter sotoni ¢ sal i ne;
(18) Ri nge&n%%agla|aafi.°6¥m°( 3@5? @élﬂw saffsc r@mpomfb)ofjptbp iS¢ rigyention. These

sol uti ans; saftd ddn ROVEERELHSir RPN GAMRRAALES va‘ﬂgé Of the Ab¥:RB R ineleTactdig
(22) other non-toxic conpatible substances enpl oyed in pharnaceuti cal

f or nul at i oprecesSHAYY senaraiely regbiinga pwifredapmpewsioditheinvention in tefrer wse farm
with a suitable organic or inorganic acid, and isolating the salt thus formed during

subsequent purification. Representative salts include the hydrobromide, hydrochloride,
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WO 2008/ 060569PCT/ US2007/ 023941 sul fate, bisul fate, phosphate,
nitrate, acetate, valerate, oleate, palmtate, stearate, laurate,
benzoat e, Wwachasyssphosphate, tosylate, citrate, nal eategT/ispen@sa;
succinate, tartrate, napthylate, nesylate, glucoheptonate,

| act obi onate, and | auryl sul phonate salts and the like. (See, for
exanpl e, Barlfee, disudthte, pASSpHAte, iRirate TR eH, ivakkat&adléfe, , palnitdtl) asterat&dhurate,
66: 1-19). 5The pharnaceutically acceptable salts of the subject
conmpounds PHEPHEe 139i8¢.c BRRABIAS o FRsl1alko i B3lEc Malfales YMmatiitat BICRgRY, tartrate,

anmoni um Sﬁéﬁﬂ?gﬁfe, hBS1£8 r@ﬁﬁgﬁ'&%na . Shctobldn @@ Qﬂ[‘lﬁﬁlg}r%‘%l hQHa@@él\:lttg afd the like.

i norgani c aci For “exarnpl e, 'such conventional n xic salts
i ncl ude t htfize, fdeeiapade, Bewgn dt AbfPIA) Phacradeutsacdrlta’s ShiidirochtidiG: téd).
hydr obrom c, sulfuric, sulfamc, phosphoric, nitric, and the like;
and thessal ts pTiepaheshdcewivally gaeiptabdcisalss fiche ambjetto campaunds include the
. propionic, Ssuccini | ycolic, stearic, lactic, malji tartarjc
Ritric, astOPEISTahaPHPTE Saitsin GHIETary APBRRHIY SHE Ok (PRI L, fiom
glutam c, hen@Ricorgakl 6y Mok@nicSaidsanifot @xardpleABiRh0XIHERIBARIC nontoxic salts
fumaric, toluenesulfonic, nethanesul fonic, ethane disulfonic, oxalic,
i sot hi oni cinclide thase deriked from igepnganic agide such asehydsrehiondashygrobrommic, sulfuric,
present in j: :0NEad. N ) (] |
G oups. and: TS PhEThoRG M- it ke TR o e FEBALL EOMIELLRITids guch s
- sal ts Wt haggherpragienit] satihig; glycdipt stbdrie, mase snalithiartardy, mitric, ascorbic, palmitic,
"pharnmaceutical | y-accept.abl e salts". in these instances.refers  to.the
rolati vel y G ¢ B EET G Py o Aoor GUATE b 28ROt pIosH e ap e 2
conmpounds gdetdxlyBer2bies Einatif]V &idnedulfonlte IRethalebhiBfoaRN dihdneWHis@lfdige, oxalic,
prepared in situ in the adm nistration vehicle or the dosage form
manuf act urlsﬂéloﬁﬂ%é&@,‘f k¢ by separately reacting 20 the purified
compound in its free acid formwi th a suitable base, such as the '
hydr oxi de, car b@ndher essespihcasomennds off the ppiseltiavation @Ayl GPniET e eibmere
met al ti QR4 W ,@mggﬁ i | -
or gani gﬁpr ?cnrlr(g(r: \;{j@ﬁcggco akganc??lihtu\grgtr?% ;}E’lg%?@ﬁ% &%@Ae&h‘%‘%t% ﬁg'g&gplll?g]leisahs
or al kal i neitk phtimasaiktically-ackepidiie thases| i THei tomn "sledinecentigdyassiptatie salts” in

cal ci um nesi u a | um n alts and.the like, Representative
organi o anRes s detpisito 115 ARy SPRAGN G N O rddc Pe Audyipg Saits
i ncl ude et bfdonipofds ¢ tBé Biekebfimenticl e Sl MR Newisd Baprepaed Mt in the
di et hanol anj ne, piperazine and the |ike. (See, for exanple, Berge et
al ., supr ajdministrabiggy Yshigle erfan desage FRIMSPANUEACKIIIBPTOES PE B Beparatalie Fragieng
sodi umyd aufylpuigkd RbGpAd TBENES AR TPk Ah & sufgbiiBhle g.fchca%' A& hDoxide,
agents, release agents, coating agents, sweetening, 30flavoring and
perfum ng eageavats, orgriessleanatet f\eeghaanatcatmallpacatatabls oetal Gitisn With gnmeriag or
in the co itiQns, 08/.0 69PCT/. US2007/ 02394 anpl es
of phar mctil aptymaes RERENT e R RETEY) Ofaleiy et
sol ubl e anRémudedatives allalicbr atkalise @alh Gahpe iitkludyy Heelittburhy esdigh) biaskum,
sodi um bi sullf.at e, sodiumnetgbisulfite, sodiuymsulfite and the |iKke;
(2) oil- sp‘Fath‘t"B’ HRENSRY s VRHEA? é"étsaaé‘éo[PBQerpaﬁ(?ﬁrfsﬁfltét,l‘_’eoﬁl_igﬂ“ﬁtaé'a“es
hydr oxyani gefig fBHMN GiHanbat &rd phaedngeikbe! UKD EinkIBET ) eth lﬁﬁrrlg%,g:dfbthylaﬁnine,

propyl gallate, alpha-tocopherol, and the like; and (3)

chel at i ng ddenediamyoe iethagolginine; dicthanadamise pipesavanti andi thelike(Saabeekample,
acid (EDT i tartaric acid, phosphoric acid, and the like.
For mul at i g%%rgggtr%?'hgeﬂﬁ?)esent i nvention include those suitable for

oral, nasal, topical (includi buccal, .and subl i ngual )., rectal

vagi nal and/ or O@%&‘é’ﬁt%ﬁ i gﬁlﬁﬂ%}eﬁ A ilﬁ?ﬂcaﬂtﬁ’esuckogsf 3f a@PWﬁ?h]r@? and
conveni ent hygresiupr f&ent,ed vell asraotoridgaggﬁs,fraéma tSTRYathe apEREaveste)g,
any net hodﬁ well known in the art o Phar macy.. The anmount of active

i ngr edt%nt IRYRTIE 28 REBEMPIE ABEHE (PrGServati ¥escaid ranBpxifant e panadlsq be presrid ée the
single dosggéol@em Wi Il vary depending upon the host being treated,
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In certain enbodi nents, a fornulation of the present invention
conprises an 20 excipient selected fromthe group consisting of
cycl odext rywpposaebisel oses, |iposones, mcelle form ng agentSoom2g
bile acids, and polyneric carriers, e.g., polyesters and

pol yanhydri des; and a compound of the present invention. In certain

enbodi ment s, anErdmsiesTBNphafRceutiosldoatitslle aaiskedantsomalully: (1) water soluble
bi oavai | abl e a_conpound of the present |nvention. Mthqds

preparing EMidantsy st GRLOTRIE sishposteteohyrochiaridge S?qﬂ\@ns@é‘ﬂfa&’f sogiym
bri nai ng. 1 BeQLASHAE! BiuaN sARRCAROMBIR! (N6 B1IGSE Bhiid AR LAk 4 ddoroyl
the carrier and, optio F one or accessory ingredients. In
general , t hdnﬁtaterrﬁnhadiatcfn$lyano&qurse];nafEdAbybunyiatbd>rhyki;oxawdhemnt(BﬁHt),eleylthm
bringing into associ a_.conpo f th ventlon '

' aurd Lar ProgyCEaE SbhefiySeioiTuay e Ml spg R e thapRE s ah et
i f necessanyd, dhagicARniilCteRERHC hoid FOHDATEbBItLD Rstafit atidepHodMRIiciaeH, and
suitable for oral adm nistration may be in the form of capsules,
cachets, ptellike. taplets, |ozenges (using a flavored basis, usually
sucrose and acacia or tragacanth), powders, granules, or as a

sol ution or a sEypesatiopso rhegmesgx@fugwgon)pnch@lﬁ_thosv\@.ntable for oral, nasal, topical
2008/ 06056 0 [ r
wator i n-of P e Recel AR A ARAT A NIl antior Rl AR, Phe
pastil es famhhgpmmhynemvebmméy bs prebentesi @&Inﬁtdo%@ddnglay«tmayrbe poepared by

sucrose and acagci or as _nouth shes d the |i

cont ai ni ng®% 'BF&)&@% gaﬁ%%n G frpharg Ut ﬂga%ﬁ”éé%?d‘em which
invention g 88 Afbinkd WiBrLdireat ma&rﬁpr@%tﬁhc@fa tinglePdRBRNForm will vary
5inventi on may al so be adm nistered as a bol us, el ectuary or paste.

I'n solid déepsading ypers therhostrheingrveatedi e Proiculgr modeahadmigiskatione il he amount
(capsul es, o ﬂéﬁv@t effieht émcg cﬁ%‘é%om%%ﬁ?.ﬁw p Qo nferial 'icPBFo'aﬁée Afhgle
the |ike), e velngrelen is mxed w one or

phar ma¢eut dcnsagd formceipgeablaly batirait emsyntsfche asnmodd wrhnorhl procatces mtherapeutnc
di cal ci um pho and/ o f the fol ers

ext ender o, CAGER CRbaA R BE ot Hinfisd et ocrd) b ia Vi b EShaRR & bper
and/ or si | ik € aoue nineB)niké PEENt of sam@ lﬁgi'edlélﬂr RFAHY Eom about 5 per cent to
car boxynet hyl cel | ul ose, al gi nates, gel atin, él i nyl yrro i done,

sucrose anthoyt 7GRUCER; meg)prﬁarﬁbbftfm ébouéh(bPFr%F’é“ %beéfr perqent,

di sintegrating agents, such as agar-agar, calcium carbonate, potato
or tapioca starl@hcertnyicaibedimsnts, acEmmalaioniafi batrsesentiyesiei gpmprises an
car bongt e;

absor prl onCeriaf S o Shektf r R SroyeiBuAT, BALRE Toesitks prcelle
and sur f acfoaming, agsmle,h: a,sbn}micmixmnﬂ rpolymtrls (celnrlem, k. gu py]lyemrk had mlyz(nﬁydndes

wetting agents, S exanpl e ce

nonost ear at a&ﬂ@pﬂ‘ﬂ}?a?%mecprgﬁp'f F%ﬂﬂ”s r{%ﬁr% B%‘Eﬁ‘g%‘g E%reé‘%e“t'oned
kaol i n andfopailanen faders aﬁany@ﬁ))avilubrela%@mpsmcsmhb FesenfinGentioal Ci um
stearate, nmagnesium stearate, solid polyethylene glycols, sodium
lauryl sul fate,M&inbgs S gRépting Badi fé%ﬁlhﬁ&{sa&ecoﬁ}i@s@ﬁdr@ ﬁ@l‘u@e tﬁé‘lqtep of
m xtures thereof; (10) coloring agents; and controll

rel eas® agRifRents i 2580ciatien po woaependop! éhqwreswlmmlmge withy then@a@asend
of capsul cal

a1 5o compr s Bhe oPthcRlcbesbory e TRREHGr: e FATRATY b2 Mferdl by
nmay al so benifemplyoyrelintisately beinging fnts afdocition laa:rod}p@hm b thegebsht I’hventlon

capsul es usi ch_excipients. as .| actose or sugars, as wel |

hi gh ol ecm"gﬁq\hﬁ Calmefsp8f) baﬂ{?@w&ﬁs S§‘1 BT S e thhé"fr b 1F pessspy aping
may be nmadge bwdeanpr ession or nolding, optionally with one or nore
accessory ingredients. Conpressed tablets may be prepared using

bi nder 3 f or exarmmBlatioR Gth&inEntidN ALRNPIoP B %ﬁﬁlﬂtraﬁ@r‘ I, 88 ) the form of
| ubricant, inert diluent, preservative, disintegrant (for” exanple,
"capsules, cachets, plIls, tablets, lozenges (usmg a flavored basis, usually sucrose and acacia

or tragacanth), powders, granules, or as a solution or a suspension in an aqueous or non-
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WO 20081060569PCT/ US20071.023941 The tablets, and other solid
dosage forns of the pharmaceutical conpositions of the present

i nvent i on, wereoss/meseolr agees, capsules, pills and granul esgT/ngg07/023941
optionally be scored or prepared with coatings and shells, such as
enteric coatings and other coatings well known in the

phar maceut agidoud Bduid)loaas agoidid-waithenywaeryinaliiSiyubtberhdsionlcatesh dixiae syap,
provide slow or 5 controlled release of the ag}ive lng&edient )
therein usPhas PrOflet{usg & MeYdassPBFibpY BriamgNd BRPs 98 SUFRSS, A1 2cRge)
proporti ong,d/& BE MYude Walkesdgd tiRdlike! @aS QoRaRidg &, préddi@mineal aA®int of a
matrices, |iposones and/or m crospheres. They nmay be fornul ated for
rapi d rel eaompovadepf,thé peragns-idvantion ay e pctingyingiedisner Al ¢ormpung of fherpresent
ot B 0 BRSBTSt oL o1 5
conpositions whjch..10 can_.be di.ssolved.in_.sterilge .water [ Spne
other sterile i h] %oé]tda‘gcfség%@mrﬂfist eatey 9”boé?]o?dzmﬁlggéaﬁlo?h@%pesufés’ tablets,
- conposi ti opBIshdnigeat, SRwdpts] rambity treadteahmil hpHRE) Whengtiigagiesientid miged vieh
of a conposition that they rel ease the active ingredient(s) onléd or
pref erent i 80§ Pr maese Phawnacaptiraliraeceniablgrcarmss: guieh 28 ety Fiale o dicglcum
optional | yppd T &t s@@ggﬂ Nglich ATRARINEE, Wose,
whi ch can B@hggﬂﬁqﬁhgyﬁﬂ%%go y%%??ﬁégggstgﬁi%s an jhxgs. The 15 ose
act i ve 10 ngredésentglwase, amsunited, and/ofi cilivicencidpdR) diretdrsf cunl dsf for example,
appropriate, ., wth one .or nore of the.abgve-descri.bed excipiepts. ...
Lo h dos Sy hamuBRERlost el ol By BT G ARliES R RSt Al ecpsin @
invention hinakdigs, PARHNMEC @UickoR! (4) akmeRtatia) cageis] SUeNSs agar-agar, calcium
m cr oemul si ons, sol utions,, suspensions,_gyrups and elixirsg. In

addi tion t BArPeRRtea PPIAIPEOT| RRIPLAAE 2lEiHe agid.igTain SHialgR and Fomuhggrbonate; (3)
contain 204 \j éﬂ'é},"ﬁa\‘ 76@) Lbsotfi®nakLelerfR sith asiRiht
exanpl e, V\/g?]gﬁ%tag%lhgrggi@ﬁ’%gnt S, s% u’gqé?i zioﬁhg ggenet% a_ndS as'dlatemary
emul si fif er smmonpim eempungs amd swsfaolantsi sichree pyloxaheraind| sodirhlabryl sulfate; (7)
car bonat e, hyl tate nzyl al c | .. Jben e I .
oryoor 5 yEhRe e B e 167 ot RROD oo R o iCE ARl Bran SR N i
groundnut , surfictantsg €8) mbsabints suctnsd lafoliandd demeamie: cay;qP) lugtiymes; ebch as talc,
SR CEATTRTI T RT LIS R AL A e
oral conpogint isRAGteS 3dlidh SRatalis kidtie A, UNAMiRtufddGherdst; 1¥B) bbIBEn2ERAES and
enuIS|fy|n&dand suspendi ng agents, sweetening, flavoring, coloring,
per f unthg &ild conedlisdvigleasee agagtsntush asusppasidens or ethyheeluwdsen Inothe ivase of
active co , i Q.S | . Sytedf :
ot hoxyl at ephHage BRI, e HBRTRELI BRARRIon? Sniy Alm e Wilrine
sor bi t an esgeatss, Salidcrongoyisbed bf meindlat bypk osay, alad beremployeatssailias axsafeand
bentonite, aqar-aqgar, and tragacanth, and. m xtures thereof. W) .
2008/ 06056586 H 1S3 G6IA1B S IES Using suth sReigiems b RElo) O ML PieaFniRcsl asigh
conposi ti oRplRfilat WEightPeBVHihIhelPfcols@Rl &e Ik, Vagi nal admi ni stration
may be presented as a suppository, which may be prepared by m xing
One Or 4Tor e CONRAYRESHAY YehBade™E BéhHBssnt & RBRIMY. ofRERISWitRBALor more
nonirritating excipients or carriers conprising, for exanple, cocoa
butter, pohSeetsapy wgeedipnise olCompreswd Jatpie nayobs preaxred usiag dander (foatesample,
and which | | at ut, Lk qui d. b :
Fenper at ur £ OF B ORIeY G ckfifosely b Uikl "9fbm preservay
and r el easaéisinfegranc (fov exanpiposodihm starch glycofate oitrass-dked gbditinecaporgasthy!

i nvention jch are_suitable for vagi nal inistration also inc¢lude
pessari es, %Qﬁ?ﬁ%?}rfa&?@aﬁ»@, or Gispersing 28tk I@@éﬁ%ﬁﬁﬁ Mg ba ace R
10 cont@i NnkiEbRUGKCHIHRY & IfikBirddf ME pS@MY EonpdiRdahbdisteRedith an inert liquid
appropri ate. Dosage forns for the topical or transdernal

adni ni st r afliligit.of a conpound of this invention include powders,
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The oi ntnents, pastes, creans and gels may contain, in addition to an
active conmpound of this invention, excipients, such as ani mal and
veget abl e Watsps/@0ds8, waxes, paraffins, starch, tragacarthuseelisdipse
derivatives, polyethylene glycols, silicones, bentonites, silicic
acid, talc and zinc oxide, or mxtures thereof. 20Powders and sprays
can contain, i nTddbleisOihdl Rhet s6RdBEdBEIfopths bHihe hﬂmeédt@ﬂ,coﬁppammrUf%e
such as Iactose talc, silicic acid, alunlnun1ﬁ droxi de, cal ci um
silicates arﬁﬁpnpHwylarﬁnd@cmﬁa@@eesmaapﬁﬁl%&, aﬂléén@)graflm% &ay ppkienglly bs scored or
Sprays can

Pl o of | uoP et MERTRIRE AL el SHA| STRlcH PEARE, p iR sSUfle Bl imown n
such as bumamhmamdmpmabbnauhﬂﬁgmmn§uewmmya$mbeﬁnmuh&ﬂsomba)m@ddﬂsbwcn

e S Rl e R A5 eSS Phe e SR Tyfipmat
di ssol Vi NgcePlislddé SREVaBYiRE profRrEcHIPBURNAVIE thé) RlefifedPRIcaSE Prdfite, other polymer
Absor pti on enhancers can al so be used to increase the flux of the
conpound a@pises, dipesognds nd/ppaigrginkerss. Shehmey be feanwlated ©pmanidralesge. 5.
g'oﬁrgglrmgr ggléér%kggieg ﬁ'ﬁéfm%ﬁ?& Ll geesgﬁm%@% HitedHoR RELFEH Podclifia-retaining
2008/ OGOSGEMbWihﬁmmﬂﬁglﬂtenhzmg a@ntstxha}hmfomfoﬁlsnuleatoildmsmpmﬁmns which

oi ntnent s, | ut.i ons nd t he ont | at ed,.as
Doime i SR SRt et e ok iomg, ptfer e Rifie ety Thcaidly
COWDOSI ti Oﬁb&‘or@fusé hTﬁesbl&MﬁBbmﬁkihsSﬁHytaﬂéﬂ cﬁ)tlﬁﬁmlyn:@h@m &a n)gagagdmtﬁdnaaﬁam
conpri se one or nore conpounds of the invention in conbination wth

one or nor@f 2 ®esiian thatither alease eaepredpgradisetey) pnly, prapeigientalliy iepepstain
or nonaque Ui, O, S [ et si o

sterile po e?rzcgv{hghkhégngglquﬁ%qeggaggt?q@y% ﬂﬁt%q%% géﬁl e 1 ?\I} e(r:}?xaag@(‘aes of
sol utions cmbedldsqg@lomponsoqsuslnw}pcambe tsed insbide whiyoterinaybstonsaind v&m@r'ﬁje
al coho#ss, ant i oxi bact er.i

he f obirut S0 Fer&BE fim Ao bR Y mectBrbERR AT ity FoRisR ook if o Gpre

suspendi ngofatie dhviveldestrinad agepiégs. 10Exanpl es of suitabl e aqueous and
nonaqueous carriers which may be enployed in the pharmaceutical

conposi tions ofLihtug dd%é(@nfdrﬂﬂ fonetall d@mydtRkion F AR 8bmp mhmlf&he( Sivehtion
as glycerol, pr )%Byl ene col, polyethylene glycol, and the |ike),

and sui t apingluge Wetﬂm ® @ceplablye erapieons | MiSTOCRYNNIONS s SURGAS, Sispensions
i nj ect abl g t

be maint ai Rmdﬂaa?g r%lngf(staqﬁﬁddlﬁglﬂb tﬂg aﬁé’g)ﬁj‘ 9&(%%{3 tﬁ% Iaﬁ’Jl@tHgJ,ragé Fdfbg'rr}a\é ch"?tQm
| eci t httn, ipyrt dilﬁentheommontyemdoe thé atthmcheaqufqreautamalet matee oslcz}mnsnlvbﬂrte,

case of d| ons y th se of, surfac

conposi tio ﬁ%ngdlaggn ﬂ‘?aFW“ %aﬁ‘l’f‘% ?u&%ygsapcﬁﬁ%lséw’é?ﬂ e§°°h°1 ethyl
vetting agembdhatef BB hdeydtd) beAg)R rmcs)halmde@bys BEiz5h8Iprdf Bk g]yE’tﬁle‘l’GEHut)%he
of the action of_ mcroor anl sms upon the subject compounds may b
ensured by8lYd QIH&W cthtanﬁesggowm&n%%aﬂ@ﬂmw, Ghaigr ant wPW@IS),
agents, fo

A e U e S b sl T
as suge#r s, mgdutessesbf.ori de, and the like into the conpositions. In
addi tion, prolonged absorption of the injectable pharmaceutical form
may be br ought Bedsoiss irb.yt tiihmntsncﬂhmsﬁabnomposa’at@amcsn wfsocihcldéd agjuvants such as
absor ption ﬁCh as_al umng nono teara%e and gel atin.. SEn sone .
cases, in Grugs BB 5 3‘"’ ke? fsbi%ﬁe“ P& SAE4P gSWF?terilggd Y98y gogne.
sl ow t he skt a1 Résehdvésigegtsf r om subcut aneous or intranuscul ar
injection. This may be acconplished by the use of a |iquid suspension

of crystalline QuspaRROENAYIdITBH &6 kiRl aclidy bAEpRARY, rﬁ\ﬁt&fnta‘iﬁ'{;ﬁ&?bﬂdlﬁg’agents
The rate of absorptlon of the drug then depends upon its ra

di ssol it i ot fpr exemnle qthexylatedaisogiedsenacelpdn n@iwmhyignezeorhuﬁd and sorbitan
crystalli ne%tefrs? rmcrgtgfgtélﬁﬁ@%gflmgiey alﬂﬁ%ﬁ%e%ei&aﬂ?%%tdk,o'ﬂerﬁgm?e, agar-agar and

tragacanth, and mixtures thereof.
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by di ssolving or suspending the.drug in an oil vehicle. WO

2008/ 060569PCT/ US20071023941 I nj ectabl e depot fornms are made by
form ng mwooessaapsl € matrices of the subject conpoundsct/ns2007/023941

bi odegr adabl e pol yners such as pol yl acti de-pol ygl ycol i de. Dependi ng
on the ratio of drug to polyner, and the nature of the particular

pol ymer enpl oyeEormfult@ionalof thd Hﬁrﬂgcé&bﬂa&ﬁn@@mobﬁoﬁ@ﬁﬁ ir@’bht&ﬁll for rectal or
Exanpl es of other bi odegradablpe pol yners i ncl ude (ort hoest ere‘)ﬂ’
and pol y( argjentiageunistrateponay b quesabied 28 or ﬁ‘iﬂpaﬁlt%hswg ) r&% Be preppesd
by entr apphﬂgn% Bﬁ gf Wbrd BorhpRRGE %F?heoilhvéﬂtﬁﬁ QRO %ox‘@guﬁg'blé InBnirritating
conmpatible wt 0 tissue. VWhen e conmpounds of the present

i nvention aroepladsri ani mcredccas)rph@r rfalceuammﬂal sqcot obutignapayethylerenighmbls , a

t hey ca iven per se 0Si ti .

cont a nf nosePRaR gy Rk B <8y s, Se@eas ol S BRR e dguig apocy
active i ngfefpeRifire iafid, kAR, RAK inM wmdwreatuﬁfw«ﬁgmauéavﬁﬁlahd/r@@a@@meaabh@e
carrier. The prepar ations of the present invention may be given
orally, pa?‘é‘ﬁi%llnﬁ{ ly, topically, or rectally. They are of course
given in fornms suitable for each adm nistration route. For exanpl e,
they are adni niBerewéagionnof tipipeasentdnvestipn whishfasy syitablp fpwaémai administration
i nhal ati on Y- i n S r t r

i ecti on, MrapneliEt BRarifl "hifBhhs, SUBROCIAE el SpantT8k Bl Rl
and reca aI cdwyaising pucdi datricres. ar€kadwraid thendrstorbatappropriae.e pref erred.

The phrases "parenteral adm nistration” and "adm ni stered

parenteral | y" abosagedorfirfer then@pinsl orucasdenhaladminitsdtioatdf ancoaipoernd biens

enteral and topical adm nistration, usually by in ectlon
i ncl udes, W"’?’Hg’ﬂ}t 'Wl“ﬂft%’t"‘id&ﬁ SPRYT- aQiR RS, PR 3 |lgjicns, *Bls, solutions,

i ntraarterjgathes ard 1thf~aEl§t e abtivel RpBERAPSEY BE mliéﬂtd'naé’(f @érf]é‘l:@ndltlons with a
|ntracard|ac i nt rader nal i nt raper|toneal transtracheal
subcut aneoprarmasssticallycsreptably garrigarandcwithreay psesvapeasl Anpffers, or propellants

subar aghnoj g, L0 nAspiAal and intrast er nal injection and infusion.
The phrgsesgw}s]ys em cd"{;%m ni st rat| on," "adm nistered systemcally,"”

"peripheral ad i nd dm ni, st er ed Per hera a
herei n nmean threq"lged% ni E’s tra?als%n 8 aﬁg eosnﬁlgﬂnc ok a(fr’ug oc{rdYtbotnhtZ) aF %Qtwe

mat eri al otdmgpouhtd aif tﬁhsnﬁ@etnhynl eadcq)letdfse saemhy arhmﬁEnMDUSge&;b&t ﬁife o$lelCraxes,
that it enters the t| ent's Stﬁ@ and, thus, is 55 %ect
met abol i snPAHGNGt [FEFCH | RR2AGEBe SERLOSE cﬁF“é‘%H{ﬁiﬂ @olyethnlene aﬁ‘e‘éfﬂl% silicones,

adni ni st r agdn@hites, smchdafeﬁm&ﬁiMM%emym%re@mr@bﬁtered to humans
and other animals for therapy by any suitable route of

admi ni g4 rati on, pdietUghd'g @&@lcéuy comamalkil xadla&l BY 2 EMpdRN@roH! s lﬂventlon
spray, 30rect aI ly, int ravagl nal l'y, parenterally, int raC| sternal Iy and

t opi cal | y, exgipitiys peshdesr kactoss, rialaesitieic gcidd mbypsinu r’rowﬂwdtdtrg cajgmuaslhwtmdld

Subl 9ual L ND 200G OROSRIEETISERITAOZIRAL corss BRORIALSSA, W

the route stratlon

i nventi on, custingdty nBrypdiRnss etich nasa cBlUtdfﬂbfoﬁydl‘r}éﬁh’rbdrsd ahid rvalatié) Uneiibstitiged
resent invention, are fornul ated

phar maceut | cal ositi s
into phar n‘%)@é‘lﬂa%@gp 59"}5%9 &“QBP%P'ETB e forms by conventional nethods
known to t hose of skill in the
Transdermal patches have the ‘added advantage of providing controlled delivery of a
compound of the present invention to the body. Such dosage forms can be made by
dissolving or dispersing the compound in the proper medium. Absorption enhancers can
also be used to increase the flux of the compound across the skin. The rate of such flux can
be controlled by either providing a rate controlling membrane or dispersing the compound

30  in a polymer matrix or gel.
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5Act ual dosage levels of the actiwe ingredients in the pharnaceuti cal
conpositions of this invention may be varied so as to obtain an
anount of wbeoamkesée | ngredient which is effective to amtu/esserthasi
desired therapeutic response for a particular patient, conposition,
and node of administration, without being toxic to the patient. The
sel ect ed dosageOplahdinisvidrmuthapes)dytipmnmentsy poivdery, @iutions iod thel lile| weti 2l
the 10 activi é the particul ar canpound of the present invention
enpl oyed, ‘c‘ﬂnfinﬂéatﬁ pepemgw|thin dhe seppefd RIRUNVERYON { he route of

adm nistration, the tinme of admnistratjon, the rate of excre |on or
met abol i sm of tﬂeﬂﬁaqem%rcampwrpaéaﬁanwmmew fP%fﬁ'é‘eliabﬁ ijsgation
extent of {8t drdNor Har'e dohAd n9§' offth %%eﬁﬁ&ﬁﬁ%%bln%&e%tqrd’]ﬁ%r more
conpounds and/or materials us |n conmbi natton with the particular
conpound epﬂp#my@dtlcatllhacawblssﬂrﬂemt@m aqtmgumlort nopagueousssadeivms,adispersions,
heal t h and_prior medical. .histor f th t be|n tre ,.and .
"Tke. fact ot SBior ARS8 Helf avagy WhER ma” Heel ST g Serie
vet eri nari mfectidld soutivnglioh digpersiohs fust pribhe @Jel whith m@a@bdtain degam nildoRols,
and prescribe the ef fective anount of the pharmceuytical oSit] o

required. HBexERasphuTers, Ractigrits |S%3Hteéﬁ‘”\}@t endedhs QF'“E@HP’H 1% fct wih th

doses of tﬂ%o&@f‘mé’ﬂﬂaﬁeﬁecw‘&tbps\.{@ n'dﬂ@ or%ch&mlg(ﬁ%&ﬁs inthe
phar maceuti cal conposition at eve | Gwer than™t required in

or der achi ey, t
i ncr eatlse t he do}gxa ﬁg[tﬁl%:uﬁgﬂ ok esl r%ﬁl II'O?'F @e%ﬁféa@%ﬂl“gxgcga?ﬂ wemFloy edin
general , aths upharatalceltdal tompberieno6f the govepbiomn thebide thaerj ¢thanol, i potyold (sichbes

t hat anDunt of .t he st., dose, ef.f ecti

o uen o byl (pT DR, SNhde® /08), B R 1yt B SlSiE i reh Shercot,
general |y depabd dilgOduch RS ofiaCdifrafid dgetibideganib esters, suemeas ethloleddd. aProper
i ntravenous,. i ntracerebroventricul ar and subcut aneous doses of the

conpounds BYiditnean GefpaRtinss, %?xawpb‘awé*musewﬁwlugeateﬂaks sk as lecithin, by
i ndi cajed @palHashmceht W lpart[cRNGEe fof ﬂéncéd@ RS dnd tu-wh f
100 ng per kiIogramCOFJ Eﬁﬁq%}\el ﬁ'ftcper dét]yt 3)'1' S?Ig t'he e fect?ev%
dai | y doseswfactante. acti ve conpound may be adm n| stered as 30 two,
three, four, five, six or nore sub-doses adm ni stered separately at
appropriate i nt’ETeaaIcerrmhsitbmghmay addoecavain adptvants sutly as i preseniativalo satfeng

forns. Prefer one .nistration per, day.. :

2008/ 06056t (IO IBAT . diRgste Aoy pdstyehiien gy e action of
conmpound ofidrdtegdMiLidoni tHY €iitljéd® RoiPolRls kYl Y eb@ee By ah®iRlusioh df Various
pr ef er abl eﬁ%{g adm ni ster  the conpound as a pharnaceutical formnulatiaqn

(conpodd t acterial and a““f%*‘&%ﬁ?ﬁ@uf‘?&%"%%ﬂ’éﬁh@’ cllorahatanaly Bp s et gCid,
be formul ajQdnf Gke. admnay Sisb ¥e! Qirdbik fo Pingilde KBRNR ég%ﬂtts YRY ab a&'ss% dilhm
human or veterinary nedicine, by analogy wth other phar maceu |ca?

I n anot herchigsjsiscand tiree lijoe énserthe compositians. pinoaddijes, prrdenged ersdrptidn 9f the

acceptable I,f whi Gh _co se a.th i cal y-effectiv
Arount of BRETBRSAABAZ A T0eT B K" oflgh AR A e GRuPE ol Sty S
f or mul at edddingbedretiomsich a@ﬁllﬂnmfunmbﬁostehﬁht@hﬁlrgm}eutl cally acceptable
carriers (additives) and/or diluents. As described in detail bel ow,

t he phzy naceut ilaabmeWaRRsirt dra@StofroloRE thy &RRNbT & AMRN1t 9 AediRYIeS slow the
specially formilated for admnistration in solid or liquid form

i ncl udi ng ARYBEOH P phe Jirpg e SUPGIANGARI §T Intramusewlar ieRtianst A Alsi BaY be
for exanpl g.ofbGRED ﬁcb“ﬁs [

suspensi onsf(,) }?ab etggt %gggggqaa s%g?%,%ugr a uﬁml %pgi&?pehgh? Igﬁtenal having
appl i cati amwor (waitdnesolutﬂltyorﬁlﬂerate(cﬁ)abp@rpém ef dle drdgithensdepertdsarpon fisrrate of
exanpl e, ba/ssopu cuta | nt ranuscul ar. or intravenous inj ecgallone as,

for exanple, & Steri fc 'BI HTod 8 YR NBPHATYTE) SYEp i Ty

appl i cat i omterﬁmvegxaapy@, aba@paorcéﬁa;mremrammmmermrag ferRPik a@@niplished
the skin, lungs, . or nucous nenbranes; or } intravaginally or
by dissolving or suspending the drug in an o1l vehicle. ‘
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The patient receiving this treatnment . s any animal in need, including
primates, in particular humans, and other manmal s such as equi nes,
cattle, swvoaiandosheep; and poultry and pets in gener acr/id2007/023941
conmpound of the invention can be adm nistered as such or in

adm xtures with 25 pharmaceutically acceptable carriers and can al so
be admi ni st er edjdttbRAPOE fon@8 ardi hdtle DY oA ﬂbd:r@énc@]ﬁb‘ﬂ[btrﬁatﬁtﬂ&fbfaﬁe subject
penicillins, cepl!lal osporins, am noglycosi des and cope tides.

Conj unct i véommi,mdmn bwﬁega%btq RrlEgers syehent p@lvlactsde Bé& Rspending on
Separate a [

thor apeut | CrE pLEEL WpSlmbh End B L OIRD E@ﬁaﬁl%n%‘%ﬁﬁ*ne“o&% bt e of
di sappear edmg,hmteatsheam%sequmﬂtedl sEsamhmles of atled. biodd@radable polymers mclude
2008/ 060569P S2007/ 02394 acti

conpount oPFHETPRIBHAA RO DL roeeat riceP i Bratifra et remuss by
by prepari egrapping @it &g irtligbsbRecoriiierbesu Bt dhithnge doigadble wig body tissue.
conpound in an effective anount and incorporating the premx into the
conpl ete rati onwnhth Ttl?créb?t{ﬁo‘dﬁ?dsyof RS IpresthEIvBiti oAl e ME%&?édaés?h%Jc&ﬁ@als
suppl ement contai ning the active % i ngredi ent can be blended into
the feed. Fhbumens gnd amm@}s, Mrpaﬂé@dglpmemm% on8l acphaheqcuti¢ah cpwpesition

can be pre r i r r

(such as g\%{ tﬁgm %ni rra u‘%’ri ?%ﬁ’ &nﬂ%eﬁﬁ?%fgoqg’dlﬁ‘;tﬁ %ﬁ %%ﬁvgg%l%%]em n
Franci sco, cémiSn#ion vliicdplarmadentiesiyacdepfabledarreend Feedi ng” 0 and B
books, Corvallis, Oe., US A, 1977). Mcelles 10Recently, the

phar maceuti cal Thepsdpayationd ro@dueqﬂemmmnmdrsirﬁdycaéi givent efahm pegytetatly,
i nprove bioavajlability of sone |ipophilic.(water jnsoluble)

phar maceut foeéaallégerrﬁsta ¥xahpf @8 of FeVSEI &R ."aréqrer?@ltf%F%&ﬁﬂbadremsr{atm
et al. Devgl OaRBle, eiﬂéii Et%dh’cﬁﬁl'hls?elreda lﬂ?‘rtmy or lchBle £ W%ﬂ?@&)tlon
1991 and REV 5901 (Sheen, P. harm Sci  80(7), 712
1991) . Anomgaletitrereye hotings omﬁmerrtoemuwiom @m |admnpstmbm by injAdtionc idusiarsor
bi oavai l ab f ns I

yrrphatl% o Ln&/aél{aﬁé%*)?fﬁﬁ% gé’ﬁ ]orib A %ltfnrqléttrjﬁ&i t)e?“ %‘ %gggﬁ 'lo\%% [ 'c? {l %&%%%/tratmns
bypasses t tve préfereed, and prevents destruction of the conpounds in the

hepat obi Il iary circul ati on. Wil e all suitabl e anphiphilic
carriers are conhephlasdsetharenteeal pidassintidtionand eadrmichisted baten:texane" as used
general ly those that ave neral | y- Recogni zed- as- Safeag status
and 20 th %releaﬁeaﬂem MipistEatioh gtheh Fap saraband aicy E"@Hf‘ bation stilly

i nvention gndnRifnOQRd | iatifides] Rvnﬁ‘lbutahhﬁﬁl%n ShegRndRe MitfiseMhUtiiPArteral,
cones into a contact with a conplex water phase (such as one found in

human @ast ingathaeadst infeacapsplant ) inttasibithl y  intaaeptdigshi | intadermgzle diivtrapsritoneal,

satisfy t hﬁ‘?l%trﬁ&%?ll, ;%%geoggvesuﬂu%célgly dgnct)lggrltlc{ﬂ%r sdbcgg}%mf’ iy ﬁbarzﬁshnmd

bal ance) values o tHerr structures it ai'n ral

al i phati c madspied] and mtrbfternalangeticofan@ifugion.C- 20. Exanpl es ar e

25pol yet hyl ene-gl ycol i zed fatty gl yceri des and pol yet hyl ene gl ycol s.
Commerci al |y avEid phiagcsargybtemliv hdinatniogT Sadmiispaed bpsdndcdlly,” "peripheral
contenpl ate (F i ncluding Gelucire-series, Labrafil, Labrasol,

Laur ogl ycoft "G‘QISFTa‘Hﬂh Gf“gc%déﬂlé’dteéfﬁd’eﬂl’@ﬁ i@t Biedbigreiminpay e gdshinsstration of a

Cor por @4 i OfsmpeRhM!drE; dé bP§tther HERAAOher %@'dﬂ@%&ﬁﬁ@%%ent?ﬁ@é@b@é @,@feﬁ'r such

PEG nono-| aurate an | aurate, Lecithin sorbate 80, etc
(produced Hadit3enerstthe tmtleru Sbgyanmn@nd;ethuaafls cﬁ@bﬂp@tnmewtahow apthcpther like

wor | dwi de) proE&Lé@ﬁ)ﬁ‘ %xamp]e, subcutaneous administration.

These compounds may be administered to humans and other animals for therapy by
any suitable route of administration, including orally, nasally, as by, for example, a spray,
30 rectally, intravaginally, parenterally, intracisternally and topically, as by powders,

ointments or drops, including buccally and sublingually.
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WO 2008/ 060569PCT/ US2007/ 023941 Hydrophilic polynmers suitable
for use in the present invention are those which are readily

wat er - sol wWybeposaisste coval ently attached to a vesi cl e-g@rp3206 /02844 d,
and which are tolerated in vivo without toxic effects (i.e., are

bi oconpati bl e). Suitable polyners include polyethylene glycol (PEG,

polylactic (al snegaedls@%mﬁé Yo € of a@ﬂumsm{mg ka16d¢d, Ghedriipduads of tHe present
termed pol ygl ycolide), pol yl acti c- pol ycolic acid copol yner,

pol yvi nyl HIVEWiS) w*m}efr@wrlz@duw Wrmssltaé?yeehr%@é faai #g/ex thﬁwéeﬁmaaﬁutwal
wei ght of t 2 t R

dal t ons, &aﬂﬁr?g?g%rogt g‘?gg{seﬂtf @(‘:;gnﬁilg out %gsﬁlgteﬁﬁ gtr?spt 0 a gﬁéal%%%%%ble
dal tons. | dosagqoﬁmhs bwbmﬁemlmmémemomj(mwhmdtmmf skilhe theodryymer i s

pol yet hyl enegl ycol having a nol ecul ar wei ght of from about 100 to
about 55 000 dal Aemsl doaayd leweisofpheidivabigyediehfs ihavd plgraadenti@t cormgositions of
wei ght of from about 30 bout 5, OO dal t ons articularly . .
preferred HHbBFHORMaY g%"b‘b?adﬁ?e‘i‘s ti‘3's,° ikl 9%@W§9P‘étn‘étjgtF§/é‘8F vedperpgignt whlich is
dal tons (PE@:98)d acﬁwexﬁ@a&.@aﬁ@&crw.cb?esp@nfsé A& Parti&e faHBREEorffosition,
mononers therein; a preferred enbodi ment of the present |nvent| on
utilizes p@lwesof@ﬂmlstraélas,twmubemgﬁoa@ torthepabers, such PEG pol yners
consi sting of three nononmers (approximtely 150 da_l tons). 15Qt her
hydrophi | i ¢ pol Viressleaigd dbsageletst villi depbide uparr au‘@eletynOf tﬁas:tq3$ eeduiding the
i nventi &on i nclud ol vvi I rroli e nethoxaz

pol yet ?‘nyl O:il(cétzvgylogg{,% pp cyﬂ &B yt[l)nrdO%aF Prtg%%lg}c/ e?tloljﬁe oye Cor the ester, salt or
pol ymet hac#ntidanhddenf, helryde 6Ebdinaetyda mictéme aﬂﬁﬂnﬁiﬁi’str&‘tainl, #Rdate of excretion
cel l ul oses such aﬁghhy%tr oxynet, hyI cel |l ul ose, or hydroxyet hyl cel | yl ose.

In certai hP%M5HRMP the pyfiRtlpacrmpowd bres st ity et iage extent of

conpri ses ghsoRfMoR) A6 ARG Bf @i RRAATRL o8fel ﬁﬁlthQ:oH B dsHBdBF HaRrials used in
consi sting of polyam des, polycar bonates, pol'yal kyI enes, polyners of

acrylic an@m@ﬂﬁ@@r‘ylth ¢he pagicilar pgmwlmdytmployﬁﬁrréh% ag@oseygwtgbtn@eéltlon
pol ysi u e

pol ypr E)% yl %%ral BQ I¥h e[nﬁ JP p%ie’dﬁgprlgt%w&l t}{ng%atsenltt %glnEQJeatfeg, zléng k%sfgf:%d)ra well
and gl ycol klmmndhe mediywnhiy.dri des, poly(ort ho) est ers, poly(butic
acid), poly(valeric acid), poly(l actide-co- 25 caprol actone),

pol ysacchari desA physitien 08 veeeihathivicauin@urdinagi skl irphle ety 0B i ddt@mine
and bl ends, m xtures, or_cqpolynmers thereof Cyclodextrins

Cycl odext r‘i“}ﬁisp%‘é"béy@ﬁ@feﬁtlYf‘géé‘&B’&th%ﬁ' theepharagsutical j Gogpgsitign requied.g For

gl ucose unidatpldes 1:91'}@1%%9 opYetkhifarzh €6Kd |sf%¥‘ttcﬁ)ges R mpouR& &F th@fnvention

. gama. , respectl vel Cycl odextrins with fewer than six glucose
units e mmlomﬁlowthq phaémramutlcamemgbﬁma lmlst lowar élamtlmte@nuwd in order to

al phal, 4-g Ig iLr

of the sug%fﬁpegﬁlgés?%g?@%i%ﬁ ary Cﬂaﬁé]g ﬁzﬁl rgﬁ%gsee(%?% a§e u&{ gg dﬁe%rela
| ocat ed oneffmeisacidevedf the ring, vvh| |l e aII t he

2008/ 060569PCT/ US2007/ 023941 primary hydroxyl gr oups at C-6 are

situated on thengehesl, sseitableARilg db&Sdflatcondpbendeuxtt the MakntfoacAd bartkat amount
hydrophil'ic, naking the cyclntgdg)(trl ns ter-soluble. In contrast, the

cavities off FhsompRUndrehich 1sribe lpveshdnse SRR do Peidnesa theepenficestfect ebtich
by t heyhy dfpgeR e &k TR §al§’3ﬂ&’eﬁ%@u%&ﬂﬂe e B@éﬁ:?!) oP&Y§ alg oral,

These matrices all ow conpl exat’ o a variety o atl ve
hydr ophobi igtraxsmpes, nﬂtsacetqhmvgcirlnvyar fod sibestaneaus, d@tesaroﬁnhb w:rrp«mmddsaf this

Ti'as. "or g, megiP gAY e 358 forind ick A BT TR b @Ry K sy

Van der V\aaomlltmabcmaotnmgSpealalmbg@ambyblfdyg&ﬁgmcpaohafyorrrat|on For a
general review of the chem stry of cyclodextrins, see, Wnz, Agnew.

Chem Int. Ed. IEdgdired, (B3B38 22ily 48R4 thelittive c&hpf&rﬁ%ﬁhﬁﬂ&ﬁhlstemd as
properties of the _cyclodextrin deriyvatives depend strongly on the

kind atfd tHe: B é%lf dtvestib &t Mor subriosesgdmenisiersfl separately pt apprapmipteiiptyrvels

throughout the day, optionally, in unit dosage forms. Preferred dosing is one administration

per day.
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Nuner ous cycl odextrins and nmethods for thei.r preparati on have been
descri bed. For exanple, Parneter (I), et al. (U S. Pat. No.

3,453, 259)wandusi@semera, et al. (U S. Pat. No. 3,459, 731pcresoiviasdl

el ectroneutral cyclodextrins. Qher derivatives include cyclodextrins
with cationic properties [Parnmeter (11), U S. Pat. No. 3,453, 257],

i nsol ubl e crossyihkadis pddsiBlctop deeohipoind oSaleNFreseht MmveRin toNgd administered
3,420, 788), and cycl odextrins wi th anionic properties [Parneter

(111), U SHlomytit isoprefprabiss 1@ edminigign iy compeWd| o @xpharmacsebsa) dompwation
W th anlonggn@ % &htles carboxylic acids, phosphorous acids,

phosphi nou I'ds, ‘phosphoni ¢ aci ds, phosphoric aci ds, thiophosphonic
aci ds, thiosul | |G .-acl

Aol 05, U 05Ul D R UM T P D 3BT F BRI b
sul f oal Kyl any2boreichient exglforexd in humarn ior ateteviaaryhamedicihechy daslogy lsath oiier
Stella, et al. (U.S. Pat. No. 5,134,127). Liposones Li posones
consi st of PAMACEHcaly o li pid bilayer menbrane encl osing an aqueous

internal conpartnent. Liposones may be characterized by nmepbrane t}/g
and by size. 30 opaiher esmEfiates PR o ENOY PIOYAJES nhawcautw%@écepa le
menbr ane a I A

| ar ge uni Igﬁr?rneqol\égfro ﬁ\é;lg}s]?r%hlr es leleﬁssma e]Q[mQ]%I; gg@bnge Qg}oggir b?ﬁgénag%o‘% of the
A i gol anel $uhject agagepounds, chsasdeawdneduhquarfetmtdated'emgelﬂias Wil eone  or more

ronr i 1 ByRechice g, SRR SRS GogiBrey e oot PR AGkTee it

several nobslenceld phemikahicanesmpositons S Ve @l‘es&{’f&iﬂvemtloneﬁmgl BS specially
cont ai ned W|th| n a_ larger. vesicle, are termed nultivesicul ar

vesicl es. tomulstedefor agminipteation Jaesofid; ofylignid derms englndiag 1 thoseopdapicdfp e

conpri si ngfo'llb@ﬂ%"”(ﬁ? orgl GERGALALBE ForC ORI ddRhcHeD E(aRERSENr non-aqueous
i nvention, where t |'i posone menbrane is fornulated to provide a

| i posone vx#qllkthnn@r eusperbiarg), rtalileiy hobysess poyders gramulest pastdsyforoappiipation to the
dd
ot hi o LA BRI JARnRIRRE ro! BRI, WY, BB GRTh Bt or

conpound ointraveaops Gﬁ_]e(:'ﬁonl ay,e fidri e:mmmg; bestaggrsogaﬁoadowmépeaslm p{d toplcal
sur f act ant adcarrleda]@i{;lnthell posone' s mter}é@l ﬁ in these
10 cases, HRCy I°Bosf‘6r@‘ ri&rfe C1eaMy; QHYRIEYt SSHY ’iegtt"t‘ @ skin, lungs, “or

di srupti Vemﬁécfﬁ%e?n&ﬁne%h@r @9 rtd Ga RN or SHFat RENFNfor égegﬁ[ﬂg,aats% pessary, cream
According to one embodi nent of the pfesent invéntion, the lipid

bi | ayer oforafompﬁémneuﬁibfairhscqaﬂm(é)soqyéﬂrﬂw@ﬂ irprsdevmally; @dﬁy@sﬁw ene
glycol (PEG, such that the PEG chains extend fromthe inner surface
of the2ipid biThetem |'traatmertitisiintersicd ¢ enspapess else apphlylaxisdheripy ind auree
| i posone, and extend fromthe exterior of the lipid bilayer into the
sur roundi ng envlheopatent receiving tbitsttteamleangﬁwarw ammtilaiinnwdd,vxhclhﬁing primates, in
| i posones of éuhaerrh‘!o‘resentd pvention, L atgl zed f dn]ﬁ . and voultr
Aggr egat esPBFUTPTEFR AR g g Sy E%*?tf’q?%'useﬁ & & A GREPRRNE pouity
m cel | es camdtpgtsihgendrdle active agent of interest) may be entrapped
within the interior space of |iposones 20 according to the present
invention. A surfca@ngdund6f thelifveiiopedrsits amdinBRtddslsuzieot eadatikturee with
agent, and may be selected from any suitabl e aliphatic,

cycl oafd ph%har'eawﬂ%ﬁ“dn%?@%a%ma@f%m cathalse iengsinaistergsk in pomjynston avith

bi oconpat i BiienitsAPhasaiaat | ﬁiﬁl C;RO f'cglhﬂ-PQ%ﬁhﬂésgxﬁﬁsy ' r&% @gﬂ'cgsxdes and

| engths (for exanple, ”from about 14 to t C's
Pol yner der glyestpeptedes) |(|‘mngumcsm themyPE@s Imqmdds smyntadlsﬂmbbamﬁd arglegkphrate

fuston.. anuBbisERis et e betbecompead it way e Pt hefirkitoef HETT RERE i

decr eases adnﬁni@w&dofneﬁmtaumfe@cdlﬁgpeaadaﬂw@ndse subsduemlis /inhiaistepddl on.
Preferred are surfactants with CMCs in the mcronol ar range; higher

CMC surfactants nmay be utilized to prepare mcelles entrapped within
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WD 2008/ 060569PCT/ US2007/ 023941 applications WO 96/ 14057; New RRC,

Li posones: A practical approach, IRL Press, Oxford (1990), pages
33-104; Lawbeoldidsedsh posones from physics to appli cati ongegr/bseemizsin
Sci ence Publishers BV, Amsterdam 1993. For exanple, |iposones of the
present invention nay be prepared by diffusing a 5 lipid derivatized
wi th a hydr ophi The aquiiohTef the AtvedEoRipRun® of theANEANSS to siMAl fed Rypreferably
exposi ng preforned |iposones to mcelles conposed of lipid-grafted _.
pol yners, agcomplshed by reparingan sRRropHate desdonemirgronisining thejaghye ¢asppound in
per cent of i L L,j gt Leh i 1 i one.

Li posones glgﬁf?%}ﬁlﬁ% %"é@%“r%?%‘ﬁ‘mefa?‘@g I;t)%lpsarréllrx '@grtlﬁé;‘;logﬁob?%%b?g?ned by
honogeni zat i on, 4l nL.6- 5. i i ATt :
e nown i n_t HAERpvelh EnhokRaRk: OoaRia Y (HELRRIE R RIriliRg tRcive
| i posones agedpmepan dd blondedviates tHesfeadt i Blel wahdndacieouch fed eserinesaand

sel ected size range. One effective sizin t hod involves extrudjn

. aqueous SSURBEEIN BF OF RiFPRIE) doS ALE THIEN g Crowier at regpence books uch
pol ycar bongd eAgmighramas KRaitos, v SEIrReddatn Und TO. NS HOF@nEicsU.3.8S 1069 6r
size of the nenbrane will_ correspond roughly with the | argest sizes

uy ; g} y '
of |i posongsivestesfeeds anl Fesding rQandR bopksorgfyatlisaPrendhdriand?7see e. g.
U S. Pat. No. 4,737,323 (Apr. 12, 1988). Release Mddifiers The
rel ease chéfiegdeeri stics of a formulation of the present invention
depend on the encapsul ating material, the concentration of
encapsi? at ed drRepentindhe plenpaceyticad indoftry wiredwed moctpémdleificatipartechnology to
exanpl e, rel ease.can bhe.manipul ated to..be pH depe s) t., for exanple
e S0 SRS VPSR kB ¢ Radr i By (A SRR, s AT i
in the stoBrahpleninchuddi Tyhestrid{Daguricd, BhX.,i gt tabSDirupeDeAlopiidn€ bhd Industrial
coating cap be us to prevent release fromoccurring until after
bacsage t hPGHON NAUSLIRRE T IPT) BROKEG 36D hweah Pnbxelled BB SCi 8007
cyanam de epcapsul@bed | Amgid f ihent tlﬂﬁ’%s?r 'nﬁ&%erﬁé‘l@iﬁ@?tidﬁseﬂroﬂrf?ieQbTeﬁ‘lﬁaﬁced
an initial release in the stomach, folTowed by later release Iin the
i nt est Ihe. birevadabibityckhprafesentioBy digeritipg labsoerticpyto ithedymphasic systemahsteadof the

pore 25 f i a S, I an,increase wat er ,upt ak r.releas
b ar ug. by HEiREh PSS o SPer L pRSEIRE VR oo e B iSO gL e

sol ubi | i t ycorfipduhés iginkghepanbilasocifzalatised to control the rel ease rate.
Agents whi ch enhance degradation of the matrix or release fromthe
matri x can al sowhde iaficasitaple ainghiphlieyartied do¢€ casteiaplaica, tHaeprdieidy padeed
as a separaterghase (i as particuylates), or can be co-dissolved

' the. pol ST Sragenerliyhare HaohaverEercer i dtasagn ir-2sdu i (FRARY satenwd
armount @ hogwhdc e Jaet¥REMz0 tht RRthohid bf Mleﬂfés%ﬁlni{hvén‘ﬁfow ﬁlH@ I¥iBREhulsiFY RER a

of degradation enhancers include inorganic salts such as ammoni um
sul f at e anlteagtasmivhen diiselutioecorgsgabeiaccoatacdwitls & cémplex wiater pleasadiudh as one

benzoi c acj ] ' | i o \ND .

2006, 060caisied L AwBAS ShBhntalrty irhaL BAANS BB ERC i edignis Khel sajis{y these
car bonat e, reqairamhanne havebBNB ¢hydzéphilicc & ipogtiks balance) i vatuebyddr 220dend sk
organi ¢ bases such as protam ne syl fate, sperm ne, choline

ot hanol an NG CORARGTAIRABITL PR B o) BRTHS: 4h6-51 4 Brpples are
such ags TWeRptkylerROElydIMEPRNG GlykeridR BRI AL NEhAGRS Whi ch add

m crostructure to the matrices (i.e., water Ssoluble conpounds such

as inorganic s ugas; r t LU h
g atdramefethisg Q@%%Ieﬁ dnphsiehaist am O{lrgné?xgn_@ﬁarl}_ @or{ﬂgﬁ;ggtgd,

shoul d be between one and thirty percent (
can al so bacldingpGekiceetsdriesalliabrafihg Latyssodie oo lduiroglycol (hhempaufadiakd sand

i h . Thi i d,.. f 19]] b i .
bar 1 ol o digiolEg S RERRE R bion salh BiPsis Fiagtsia B rho-clome RRG-
adhesi ve pataeePEGEN@plheate aed diiRurnst LeohMPob/sévbhd® 80, etc (produced and

30  distributed by a number of companies in USA and worldwide).

Polymers



10 free carboxyl groups, such as chitosan, celluloses, and especially
pol yacryl ates (as used herein, polyacrylates refers to polyners

I ncl udi ng wenylsate&sgr oups and nodi fied acryl ate groups gEig0S2067/023941
cyanoacryl ates and nethacrylates). Exenplification The invention now
being generally described, it will be nore readily understood by 15

reference to thg éreﬁﬁaﬁwpaﬁyn@&aémhm For'Midk G U [RedeRCINVEIRIIn RS BloYe wRich are
pur poses of |IIustrat|on of certain aspects and enbodi nents of the

present i nkeady water-aglablar @anhstcoyyenshydached tp iaresicletferning dintd, apd which are

Ex | 1

5 ofobens SRS i vio gt toxi,oftects (10, e foabln@biB) Spjcabie potyers nclyde

was added pmiyamdermjglysmll @PtE]G)np@tMabﬂriQG-lkd—ﬁfméc?pﬁl@lagtidzﬂgp(ﬂygﬂ}yméi,c di® (also
, 10 25nL, of H.was | ysted,t usi ng, o . .

The 1 oabt E?H“Wag‘)@\é\ﬁ?&&i%a‘l PRl SuBihdkoses sl 00 Go4GIY! Fipho

h and NaCNBid&rfcd po er@@rerfﬁwe ha'lmg(i)m(\f‘}@éﬂﬁq’ﬂﬁghtfo@|ﬁ‘oﬁ1"‘%upl/0(ﬁorcmosdaﬁbns

of met hyl Oran%@p was adjusted to and the resulting ruby
red col or Y& hﬁ,apﬁheaw 800 @ﬂ@nwﬂémmp@fem%frpéaahonbwooé}alfpn%to about

addition o f r
ol 1 eqr2Ga i 4 by BRAReRal B pDRFETE porsellyiBheshiol
poi nt 2/ 3hafingba swlecelat waizht ef/ Aprabowd 08rid abde SEIG0waBonsamskohoteoprefedbly
by additio of a 6 N KCH agueo sol ut i Thi s mixtu was extrac
ot e (e B oibsuler B G Foayb s s desie G D o Rty
wat er t henpleferfee- eﬂﬂlﬁlrﬂér@afﬂec?élﬁ\ﬁﬁ&r 1§N§§ly&hy]€ﬁ’eg¢§68r oMI50Mdaifohd T(FEGGPSO))
and evaporat ed in vacuo to af . as an off-white solid
85% vi el d. Pqﬂamprsyaylz(bso be defined by the number of monomers therein; a preferred embodiment
of the present invention utilizes polymers of at least about three monomers, such PEG

polymers consisting of three monomers (approximately 150 daltons).

15 Other hydrophilic polymers which may be suitable for use in the present invention
include polyvinylpyrrolidone, polymethoxazoline, polyethyloxazoline, polyhydroxypropyl
methacrylamide, polymethacrylamide, polydimethylacrylamide, and derivatized celluloses

such as hydroxymethylcellulose or hydroxyethylcellulose.

In certain embodiments, a formulation of the present invention comprises a

20 biocompatible polymer selected from the group consisting of polyamides, polycarbonates,
polyalkylenes, polymers of acrylic and methacrylic esters, polyvinyl polymers,
polyglycolides, polysiloxanes, polyurethanes and co-polymers thereof, celluloses,
polypropylene, polyethylenes, polystyrene, polymers of lactic acid and glycolic acid,
polyanhydrides, poly(ortho)esters, poly(butic acid), poly(valeric acid), poly(lactide-co-

25  caprolactone), polysaccharides, proteins, polyhyaluronic acids, polycyanoacrylates, and

blends, mixtures, or copolymers thereof.
Cyclodextrins

Cyclodextrins are cyclic oligosaccharides, consisting of 6, 7 or 8 glucose units,

designated by the Greek letter .alpha., .beta. or .gamma., respectively. Cyclodextrins with

30 fewer than six glucose units are not known to exist. The glucose units are linked by alpha-
1,4-glucosidic bonds. As a consequence of the chair conformation of the sugar units, all

secondary hydroxyl groups (at C-2, C-3) are located on one side of the ring, while all the
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To a solution of N (3-iodobenzyl)hydroxylamne 3 (16 g, 64 mol, 1
eq) in benzene (320 nL) was added nethyl glyoxylate (6.8 g, 80 mml,

1.25 eq). wheomsiisgse was heated to 120 C for 3 h usi nge@r/Peaiv2tal k
trap. The solution was cooled to rt and the sol vent was concentrated
in vacuo to give 19.1 g of 4 as a yellow solid. 93%yield. 15 Part C

00" (%2%_}1% KRy L OB OY% sitadddBh the othePfide. As a resuflt, S| ebltek i faeks
bis (2,2,2-trifluoroet %l phosphonoacetic acid nethyl ester 5 (28
¥

0.1 nmol , areduirephics gakingthe gyplodsxtigns warspsele., Inscangpsti thetqapities Ogjthe
pot asei um BraieFPE e BB L MR el I CARE R, SRkt d GRS AT,
tol uene 0. andrpkthetlileg)xygéB) TRes¢tnedtricehs ptlowpprmpiexhivony it e opaetalof Gelatively
R L Ly e L L e e
stirred fogst@@ioM(Reat.g; ¥8n @deh b al. WIaitaCkIPTIC 0L, IACIS:3T- VLI Q994 SThe
then added and the product was extracted with ether (3 x 500 niL The

or gani ¢ phewyeRlexpdioa takerblapebly VanidenWeplk intracians and by hdregermbrpd tormation.
concentrat gg. | Eeneral review of the chemistry of cyclodextrins, see, Wenz, Agnew. Chem. Int. Ed.
Engl., 33:803-822 (1994).

10 The physico-chemical properties of the cyclodextrin derivatives depend strongly on
the kind and the degree of substitution. For example, their solubility in water ranges from
insoluble (e.g., triacetyl-beta-cyclodextrin) to 147% soluble (w/v) (G-2-beta-cyclodextrin).
In addition, they are soluble in many organic solvents. The properties of the cyclodextrins
enable the control over solubility of various formulation components by increasing or

15  decreasing their solubility.

Numerous cyclodextrins and methods for their preparation have been described. For
example, Parmeter (I), et al. (U.S. Pat. No. 3,453,259) and Gramera, ¢t al. (U.S. Pat. No.
3,459,731) described electroneutral cyclodextrins. Other derivatives include cyclodextrins
with cationic properties [Parmeter (11), U.S. Pat. No. 3,453,257], insoluble crosslinked

20 cyclodextrins (Solms, U.S. Pat. No. 3,420,788), and cyclodextrins with anionic properties
{Parmeter (III), U.S. Pat. No. 3,426,011]. Among the cyclodextrin derivatives with anionic
properties, carboxylic acids, phosphorous acids, phosphinous acids, phosphonic acids,
phosphoric acids, thiophosphonic acids, thiosulphinic acids, and sulfonic acids have been
appended to the parent cyclodextrin [see, Parmeter (III), supra]. Furthermore, sulfoalkyl

25 ether cyclodextrin derivatives have been described by Stella, et al. (U.S. Pat. No.
5,134,127).

Liposomes

Liposomes consist of at least one lipid bilayer membrane enclosing an aqueous
internal compartment. Liposomes may be characterized by membrane type and by size.

30 Small unilamellar vesicles (SUVs) have a single membrane and typicall).z range between
0.02 and 0.05 pum in diameter; large unilamellar vesicles (LUVS) are typically larger than

0.05 pum Oligolameliar large vesicles and multilamellar vesicles have multiple, usually
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25vacuo.

The crude material was purified via silica gel,

chromat ography to afford 13.5 g of 13 an oil. 63%yield. WO
2008/ 06056QBGHskWe@97/ 023941 Part D OTHPDI BALHHO \ | - Qidruskoo7/023941
4(S) - (Tet rahydr o- pyran- 2-yl oxy) - pent - 2-enoi ¢ acid nethyl ester 7 (10

g, 46.7 mol, 1 eq) was reduced with DI BAL-H according to the
procedure %%tf;@%emﬁraﬂe 1a588 Thd 2RG 1cﬁRﬁl"af§ePthaﬂ- DaANgm. Lip o%%wnﬁ?&%ral
to afford 7.6 g of 4(3) - etrahydro pyran- 2-yl oxy) - pent 2- en-1-ol

88% yi el d. némpnceRtric memb@lGS\ i.g., GEvarl SRS, vesinles souftined REMN 2 latmrMesicle,

10

15

20

25

30

are termed multivesicular vesicles.

One aspect of the present invention relates to formulations comprising liposomes
containing a compound of the present invention, where the liposome membrane is
formulated to provide a liposome with increased carrying capacity. Altematively or in
addition, the compound of the present invention may be contained within, or adsorbed onto,
the liposome bilayer of the liposome. The compound of the present invention may be
aggregated with a lipid surfactant and carried within the liposome's internal space; in these
cases, the liposome membrane is formulated to resist the disruptive effects of the active

agent-surfactant aggregate.

According to one embodiment of the present invention, the lipid bilayer of a
liposome contains lipids derivatized with polyethylene glycol (PEG), such that the PEG
chains extend from the inner surface of the lipid bilayer into the interior space encapsulated
by the liposome, and extend from the exterior of the lipid bilayer into the surrounding

environment.

Active agents contained within liposomes of the present invention are in solubilized
form. Aggregates of surfactant and active agent (such as emulsions or micelles containing
the active agent of interest) may be entrapped within the interior space of liposomes
according to the present invention. A surfactant acts to disperse and solubilize the active
agent, and may be selected from any suitable aliphatic, cycloaliphatic or aromatic
surfactant, including but not limited to biocompatible lysophosphatidylcholines (LPCs) of
varying chain lengths (for example, from about C.sub.14 to about C.sub.20). Polymer-
derivatized lipids such as PEG-lipids may also be utilized for micelle formation as they will
act to inhibit micelle/membrane fusion, and as the addition of a polymer to surfactant
molecules decreases the CMC of the surfactant and aids in micelle formation. Preferred are
surfactants with CMCs in the micromolar range; higher CMC surfactants may be utilized to
prepare micelles entrapped within liposomes of the present invention, however, micelle
surfactant monomers could affect liposome bilayer stability and would be a factor in

designing a liposome of a desired stability.

Liposomes according to the present invention may be prepared by any of a variety

of techniques that are known in the art. See, e.g., U.S. Pat. No. 4,235,871; Published PCT
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9 To a solution of 4(5)-(tetrahydro-pyran-2-yloxy)-pent-2-en-1-ol 8
(4.0 g, 22 mol, 10 1 eq) in THF (20 nL) was added i m dazol e (3.66 g,
53.5 mol ,wgﬁ}usﬁgg,ﬁ;ol | owed by TBSCl (3.89 g, 25.8 mol pefiy@o®ibhsosd NE
reaction mxture was stirred at rt for 4 h, quenched with water

m.) and extracted with ether (3 x 10 nl). The conbi ned organic

extracts V‘@ﬁpﬁ:cﬁ@oﬁ@eﬂ@’“%hﬂfw Eljexl REC P LigkdmesDrA fllﬁacftégl Eﬂﬂroacﬁr el Press,

over MySHA, filtered and concentrated in vacua. The oil purified
by silica §efordKI9aregesaidni0d 2age M@ma fma)phmwaﬁofa@phpasp@, §lsgyier
9 as an oi (V%Msh%rsdﬁvpﬁmtsteﬁa h j-OHP EtI1AICI TBSO\fOH 910

The THP prgf’ec |Pr'1lg group was Feroved “f rom
t-butyl-dinmethyl44(S trah dr ran yl 0x n enyl L.l ane
0 (107g, "33 muotor Gl Jib EQF%PEW P P T B Y R
Tet r aheglr onpikiQleti®dted Q8 a hg 51:0 Gt {106 preforBed lipbsoids,a8ctodad i dxposing
83% vyield. WD 2008/ 060569PCT. USZ 07/ 023941 Part .G
preformed liposomes to micelles composed of lipid-grafted polymers, at lipid
concentrations corresponding to the final mole percent of derivatized lipid which is desired
in the liposome. Liposomes containing a hydrophilic polymer can also be formed by

homogenization, lipid-field hydration, or extrusion techniques, as are known in the art.

10 In one aspect of the present invention, the liposomes are prepared to have
substantially homogeneous sizes in a selected size range. One effective sizing method
involves extruding an aqueous suspension of the liposomes through a series of
polycarbonate membranes having a selected uniform pore size; the pore size of the
membrane will correspond roughly with the largest sizes of liposomes produced by

15  extrusion through that membrane. See e.g., U.S. Pat. No. 4,737,323 (Apr. 12, 1988).

Release Modifiers

The release characteristics of a formulation of the present invention depend on the
encapsulating material, the concentration of encapsulated drug, and the presence of release
modifiers. For example, release can be manipulated to be pH dependent, for example, using

20  a pH sensitive coating that releases only at a low pH, as in the stomach, or a higher pH, as
in the intestine. An enteric coating can be used to prevent release from occurring until after
passage through the stomach. Multiple coatings or mixtures of cyanamide encapsulated in
different materials can be used to obtain an initial release in the stomach, followed by later
release in the intestine. Release can also be manipulated by inclusion of salts or pore

25  forming agents, which can increase water uptake or release of drug by diffusion from the
capsule. Excipients which modify the solubility of the drug can also be used to control the
release rate. Agents which enhance degradation of the matrix or release from the matrix can
also be incorporated. They can be added to the drug, added as a separate phase (i.e., as
particulates), or can be co-dissolved in the polymer phase depending on the compound. In

30 all cases the amount should be between 0.1 and thirty percent (w/w polymer). Types of
degradation enhancers include inorganic salts such as ammonium sulfate and ammonium

chloride, organic acids such as citric acid, benzoic acid, and ascorbic acid, inorganic bases
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To a solution of nitrone nmethyl ester 4 (8.1 g, 38 mol, 1 eq) and

al cohol 10 (12 g, 38 mmol, 1 eq) in toluene (40 nL) was added

Ti ( OCH( CH3w®@)24os(ubbsey, 17 n1_ 56 mol, 1.5 5 eq). The susEEROSHEM2¥AS
heated in m crowave oven to 140 C for 30 min, and allowed to cool to
rt. The solution was diluted with Et 0OAc (150 nL) and

3- (di net hyha#i 8305odilun? caborede NReissim( darlgpnaié, BhiciumBcarb@miate, kincScadigphatanahd
stirred at rt for 8 h. To the solution was added mﬂ’i{ﬂt (100

I he
organi ¢ ph&8e Woxdsarad iz e SHHedSs PIRIITIRG S %%pﬁﬂ@P%Aeh{i@e’
x 30 m). JdgnoRE NREhMAIARING, et ﬁ@ﬁltafs}olmrn% a\ﬁasshﬁﬁictmté budtedseTwéeh@0and
m.), 10 brine (100 ‘m_), dried over Na2SO4, | tered and concentrated
in vacuo. ﬂ’heorncr@;dBornaﬁoemnal agepls yhoich faﬁécrnwposé'wtill@atog@lle matrices (i.e., water

yierd >0 lkge tdngilnit SR MR B SUER Pl feBlacan bl Dy il

g, 26 mol sholldeisk)betweehtdne GAP il perswas(vadd@tynterN MCI (67 nlL). The
solution was stirred at rt for 1.5 h, diluted water 15 (25 nlL) and
extracted w th Bplkecdndiso B2ndnipulatédigy alfegiag idsldexéerta:ﬁé Sf wepaticlonhitheght.
and washed_w th saturated NaHCO3 GSO m.),. brine % dried. over
Na2SO4 andTeisrfeBnRs aehieyedn [ragxamplorrly €04i8 thﬁtvértf%ﬁ s Op Lieleftingg apfhe
silica gelg :fc%éﬁ!l% Q{a?&ﬂy a&%&os@éﬁ%@%ﬂ %F?R%E)Eﬁa%p?é‘s fisi eheSncdt D]91fnel% vith
a yell ow soli % overall yie for f te

sol uti oh ofreqg edrboxyd Erovpsasnsheng| ctbsse, Q@luqc@esz agd espaelaﬂimo yaerﬁat@q)as iused
DCM (10 nmL of M sol uti on

Lol uene, | ThereBpyRERaBEosier g Hafeucss T eCaqrtale ShERa FPoh% gy
stirred at ghlobpd feh 3dcyhbachylated addanétherdiepwi se WO

2008/ 060569PCT/ US2007/ 023941 addition of a.solution of |actone 11(0.5
g, 0.02 mol, 1 eq) in DCM (10 nl) .exEhglifieaeki on was stirred for 1 h,
diluted with DCM (125 nlL) and a saturated aqueous sol ution of

Rochel I e' s sal tTelidvertloh nowRinB gehéthBy WS HbddI ANVAH Bk Ynctt kdatingl uif.&esto%dfby
until the two phases forned. The organic phase was separated, washed
with wat errefasencado therfoleiving exampjeomhicbrare inshuded metely: B purmopestod dlysigation

vacuo to a t I
ourificati (})Ii] (,Qa{'tg L sﬁ&kr %ld dea% J@&%Sf %E Rﬁ@éﬂtqg\?&gg% an? %el Iﬁ(H §tQI$JCd to II1rr11t
bor oni ¢ acthd ivéfitler67 g, 10.6 mol , 10 10. 0 eq), Na2CO3 (1 12 g, 10 6
mmol, 10.0 eq) and pall adi umtetral cis (0.61 g, 0.53 mmol, 0.2 eq)
were weighed into a 100 m flask. Th&xémarld was t hen purged vmth
argon and content were dissolved in a 4:1 ratl o of toluene/water (30
m.) and heated at 65 C for 3 h. The organic er was separated and
t he aqueous | ayer was extracted with EtOAc ( 20 nmL). The organic
| ayers were conbi ned, washed with brine,=gri ver MpSO4 and
15concentrated in vacuo. The ¢ e g@bw\afs\,qpurl fied by silica
gel chromat ogr aphy

20 1

Part A

1, NHaOH-HCI, MeOHTHF/H,0, rt

Q/CHO 2. NaCNBHy, pH=2-3 Q/‘NHOH

| |
2 3

To a solution of 3-iodobenzaldehyde 2 (5.8 g, 25 mmol, 1 eq) in MeOH/THF (40
mL, 3:1) was added an aqueous solution of NH,OH-HCI (2.04 g, 29.5 mmol, 1.2 eq, in 10
25 mL of water). The pH was adjusted to 9 using of 6 N KOH. The reaction was stirred at rt
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(sol vent systenm) to afford 1.17 g of 15. 85%yvyield. Part J 1516 To
a solution of 15 (0.11 g, 0.21 mmol, 1 eq) in tBuOH (16 m), THF (8
m), wat erwdQogsdeossd) was added NMO (0. 11 g, 0.82 mol , pchyeSphoansh4a
2.5 %solution of 0s04 (2 nL, 0.21 g, 0.021 mmol, 1 eq) in tBuCOH
After 4 h of stirring, the reaction was quenched with a solution of

Na2S203 anebri2ali thd N@GB]@I—QQH)&%QSEhﬁAI}/IthD Ras addvd fallevealisy h ayiatal vhimethyl
washed, dried organics over filtered and concentrated in X%cuo

to give an°Bpes b yas @fb@%@b@@'ﬂ@ﬁ%@ﬂlﬂ%@ki red colorpyas ragiptatned for the
material  ( dQafi%h ofiRe }eg@tlon tﬁg)add’f@o% steR H(ﬁkﬁﬂeﬂ@h 'aﬂot_ﬂﬁ': pc(r@or?of'MGNEHg

whi ch was added water (20 L), and sodi um peri odate (4. ny,
pmol, 1. 05(lef, 2uimohd ¢ actsiaddedriThe oridureawasstired &t lé\)’elahwgwb pofnhe?B of

hed
V50t and SorDLEs rdee e il B iras YRRUER by En ot B R oaysgus
silica gel s@ﬁﬁ@nﬁhﬁgﬂhﬁ@hﬁt W eﬁ:ﬁrﬁaécd with8DOMI (& x 160 asL)a Thé forgshnict Eyers were

solid. 85%vyield Part , Asolutlo of al ?ﬁ;ge
50 piol 10 mich waShed i TNEIEr {10 BAYE. v CFRSBIR P IWeE FS Y MEp Qraieréd

M., 0.23 el eva%or@te@?n Yac@D%h Sdrl 5&% 5197 aslafl o rNGRM:ofidh, $594 %ﬁﬂi. 10j i M1,

| eq.) was adde d the mxture was stirred during 0.5 h and the
reaction was,., p

10 3 4

To a solution of N-(3-iodobenzyl)hydroxylamine 3 (16 g, 64 mmol, 1 eq) in benzene
(320 mL) was added methyl glyoxylate (6.8 g, 8¢ mmol, 1.25 eq). The mixture was heated
to 120 °C for 3 h using a Dean Stark trap. The solution was cooled to rt and the solvent was

concentrated in vacuo to give 19.1 g of 4 as a yellow solid. 93% yield.

15  PartC

0

g9 o )H,OTHP D =
. H KHMDS K
MeO PN OCH,CFy)y + _ Me0—<=/—OTHP

5 ] 7

A solation of bis (2,2,2-trifluoroethyl)phosphonoacetic acid methyl ester 5 (28 g,

0.1 mmol, 1 eq) and 18-crown-6 (132 g, 0.50 mmol, 5 eq) in THF (2 L) was cooled to -78

°C under nitrogen. To the cooled solution was added potassium bis(trimethylsilyl)amide in

20  toluene (20 g, 0.6 M in toluene 0.1 mmol, 1 eq). (§)-2-(tetrahydropyranyloxy) propanal 6

(synthesis described in J. Chem. Soc., Perkin. Trans. 1, 1994, 2791) (16 g, 0.1 mmol, 1 eq)

was then added and the resulting mixture was stirred for 30 min at -78 °C. A saturated

aqueous NH,4Cl solution was then added and the product was extracted with ether (3 x 500

mL). The organic phases were combined, dried over Na,SQ,, filtered and concentrated in

25 vacuo. The crude material was purified via silica gel chromatography to afford 13.5 g of 13
an oil. 63% yield. |



guenched with AcOH (10 uL). Half of
t hi scruder eacti onm xturewastreatedw t h2, 3- net hyl enedi oxybenzal dehyde

18 (34 Ny, w@3kesEeb, 5 €q.); after 0.25 h, NaBH3CN ( 12pcBuyseriao41
mmol, 5 eq.) was added and stirring conti nued over ni ght. The reaction

m xture 15 was purified directly by reverse-phase HPLC ( CH3CN wat er
with 40 MM NHAHCO3), to yield 20 ng of 1 as a white solid. 63%yield.
VS (ESI(+)£@ﬁ£& 707.76 (MtH). Exanple 2 CEt 19 20Conpound 19 was

synt hesi zed according to the procedure described in Exanple 1, using
3- ethoxysallcaldehyde i Igge Ofsae 3- et hyl enedi oxybenzal dehyde. 34%
yield. MB (ESI(+))m's° MFE— W5 2Q08PB80569PCT/ US2007/ 023941
Exanple 3 20 Canound 20 was syntshesi zed according to the
procedure described in Exanple 1, 5using 6- nethoxysalicaldehyde in

pl ace of 2, 3-nethyl enedi oxybenzal dehyde. 29% yi el d. (ESI%+ ) mz
709.79 ( |V|+H) +.  HSh(Frtrahydro-pyran-2-yloxy)-pent-2-enoic acid methyl ester 7 (10 g, 46.7 mmol,

1 eq) was reduced with DIBAL-H according to the procedure described in J. Chem. Soc.,
5  Perkin. Trans. 1, 1994, 2791 to afford 7.6 g of 8 4(8)-(Tetrahydro-pyran-2-yloxy)-pent-2-
en-1-ol. 88% yield.

Part E

Ho—\___}—OTHP TBSCI, Imidazote Taso\_j—omp
8 9

To a solution of 4(8)-(tetrahydro-pyran-2-yloxy)-pent-2-en-1-ol 8 (4.0 g, 22 mmol,
10 1eq)in THF (20 mL) was added imidazole (3.66 g, 53.5 mmol, 2.4 eq) followed by TBSCI
(3.89 g, 25.8 mmol, 1.2 eq). The reaction mixture was stirred at rt for 4 h, quenched with
water (20 mL) and extracted with ether (3 x 10 mL). The combined organic extracts were
washed with water (5 x 50 mL), brine (50 mL), dried over MgSQ,, filtered and
concentrated in vacuo. The oil was purified by silica gel chromatography {30%

15 Hexane/EtOAc) to afford 5.9 g of 9 as an oil. 92 % yield.

Part F

TBSO—\_JOTHP —EBAICL TBSO—\_}—OH

9 10

The THP protecting group was removed from f-butyl-dimethyl-[4(S)-(tetrahydro-
pyran-2-yloxy)-pent-2-enyloxy]-silane 9 (10 g, 33 mmol, 1 eq) according to the procedure
20 described in Tetrahedron Letters 1984, 25, 663 to afford 5.9 g of 10 as an oil. 83% yield.
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21 10Conpound 21 was synt hesized according to the procedure described.
in Exanple 1, using 6-fluorosalical dehyde in place of
2, 3- net hyl waedisaxydaenzal dehyde. 38% vyield. M5 (ESI(+)) pagudzddnBvi
(MtH) . Exanple 5. 1522 Conpound 22 was synt hesi zed according to the
procedure described in Exanple 1, using 2-chl orobenzal dehyde in pl ace
of 2, 3-met hyl enedi oxybenzal dehyde. 35%vyield. M5 (ESI(+)) mz 740. 68
(M+H) . / 060569PCT/ US2007/ 023941 Exanple 6 23
Compound 23 was synt hesi zed according to the procedure described in
Exanpl e 1, 5using 2-allyl oxybenzal dehyde in place of
2, 3- et hyl enedi oxybenzal dehyde. 50% yield. M5 (ES'(+))0RPGZ(:i9-82

EoN !

Q

©
(M'I‘H) +. Exarrpl e 7 Q % 1) Ti(Oi-Pr),, Micrewave
l Barngs * TBSOM\_jOH  ——m s O

26N HCI

4 10 11

To a solution of nitrone methyl ester 4 (8.1 g, 38 mmol, 1 eq) and alcohol 10 (12 g,

38 mmol, 1 eq) in toluene (40 mL) was added Ti(OCH(CH3))4 (16 g, 17 mL, 56 mmol, 1.5

5  eq). The suspension was heated in microwave oven to 140 °C for 30 min, and allowed to

cool to rt. The solution was diluted with EtOAc (150 mL) and 3-(dimethylamino)-1,2-

propanediol (7 g, 7 mL, 58 mmol, 1 .5 eq) and stirred at rt for 8 h. To the solution was

added water (100 mL), the organic phase was separated and the aqueous was washed with

EtOAc (3 x 30 mL). The combined organic extracts were washed with water (100 mL),

10 brine (100 mL), dried over Na,SQ,, filtered and concentrated in vacuo. The crude material

was purified by silica gel chromatography (1:29 Et,0/DCM) to afford 13.5 gof 11 as a
solid. 71% yield.

To a solution of the TBS protected isoxazolidine (13.5 g, 26 mmol, 1 eq) in THF

(120 mL) was added 6 N HCI (67 mL). The solution was stirred at 1t for 1.5 h, diluted water

15 (25 mL) and extracted with EtOAc (3 x 80 mL), the organic extracts were combined and
washed with saturated NaHCO; (50 mL), brine (50 mlL), dried over Na,SQ4 and
concentrated in vacuo. The crude material was purified by silica gel chromatography (20-

33% DCM/ether) to afford 9.5 g of 9 as a yellow solid. 64% overall yield for 2 steps.

Part H

o ' : ~
MeaAl, DCM, rt .,
- N N,
H
HO~"Z
HR o]
13

20

To a solution of (+) isopinocampheylamine 12 (0.2 g, 1.3 mmol, 6.5 eq) in DCM
(10 mL) at rt was added AlMes (0.85 mL of a 2 M solution in toluene, 1.7 mmol, 8.5 eq)

dropwise over 2.5 min. The solution was stirred at rt for 10 min prior to the dropwise



24 10Conpound 24 was synt hesi zed according to the procedure descri bed
in Exanple 1, using 2-ethoxybenzal dehyde in place of

2, 3- met hyl woegdispsydagnzal dehyde. 25%vyield. M5 (ESI (+)) & d&bo 33941
(MtH) +. Exanple 8 1525 Compound 25 was synt hesi zed accordi ng
to the procedure described in Exanple 1, using

2- (et hyl t by @ Geeradofaidnds ldcfbnl?'liig S%f 0 02 mmol 1 eq% in DCM m(lO mL). The reaction
2, 3- net hyl enedi oxybenzal dehyde z 7009.

(MH—I) mseew%mgncﬁﬁlusgo&w MM%@%&@ 9 satura;_?@l agueous solutlon of

Conmpound 2 n c

~ gpnp;le 5 ﬁg‘é@&ﬁﬁi}%ﬂﬁ? rﬁﬁfngg R S & Qigolbhushy R52H 16,22 ASRA! hLRIo bhases

(ZM?-;—l) met hy| eedi ORl}éﬂeﬂgZﬁb Ghhyedeas %%mdpbvdshe&/ﬁrlmﬁﬁht(ert)bhnad drie80ReBBMgSO,,
+.

Ex I 10 . . . )
5 %ngeg and concentrated in vacuo to afford a solid. This material was used without further

purification.
Part [
), X e
(HO):B Nz2CO3; Pd(PPh3)4 " N O
0
\/\© 4TolueneI1H20 Hg A
i H

OH
16

Aryl iodide 13 (1.44 g, 2.65 mmol, 1 eq), vinyl boronic acid 14 (1.57 g, 10.6 mmol,

10 10.0 eq), NayCOs (1.12 g, 10.6 mmol, 10.0 eq) and palladium tetrakis (0.61 g, 0.53 mmol,
0.2 eq) were weighed into a 100 ml flask. The flask was then purged with argon and
content were dissolved in a 4:1 ratio of toluene/water (30 mL) and heated at 65 °C for 3 h.

The organic layer was separated and the aqueous layer was extracted with EtOAc (3 x 20

mL). The organic layers were combined, washed with brine, dried over MgSO, and

15  concentrated in vacuo. The crude material was purified by silica gel chromatography

(solvent system) to afford 1.17 g of 15. 85% yield.

Part J

. Qo
0 0 i} Os04; BUOHITHF/H20
K N, ii) NalO4; THF/H20
H [o]
HO— %
$H V“on

*&a

To a solution of 15 (0.11 g, 0.21 mmol, 1 eq) in tBuOH (16 ml), THF (8 ml), water

20 (2 ml) was added NMO (0.11 g, 0.82 mmol, 4 eq) and a 2.5 % solution of OsO4 (2 mL, 0.21
g, 0.021 mmol, 1 eq) in ‘BuOH. After 4 h of stirring, the reaction was quenched with a
solution of Na;S,03 and partitioned between EtOAc/brine. The aqueous layer was washed,

dried organics over MgSQy, filtered and concentrated in vacuo to give an oil.
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27 10Conpound 27 was synt hesi zed according to the procedure descri bed
I n Exanpl e 1, using 3-hydroxybenzal dehyde in place of

2, 3-net hyl wpedisaxyRenzal dehyde and PCT/US2007/023941
(S) NI | si di net hyl-2- phenyl et hane-1, 2-di ami ne in place of am ne 17

45%vyield. M5 (ESI(+)) niz 666.89 (MrH)+. Exanple 11  Compound 28

was synt hesi ZEdTﬁ’&&Qﬂéihﬁgzrﬂap(lbhﬁ% Fl'BQﬁﬁQIUI @qPWaCthEd etlerd Gp BXTAPBI(8.2IML), to
usi ng 3- hydroxybenzal dehyde In ace of

23 met hy whish ey ar MR R A Jadnd pdim periodate (4.1 mg, 19 pmol, 1.05 eq) and the

VS (Esi ( +) SR s bitad p By TR Sas R Rk BA g Ve

Exanpl e 12with b2e Cﬁrmdmmdl\@goavaﬁd symeitesed adveace divdicngletroatéred was purified

PT ocedur © gy sl ur:ell Eeﬁ(cj:hxlogaa%xg? phy %o gfford 6.8 mg of 16 as a off white solid. 85% yield.

Part K

1. HZN\/\N/
i | 1w

Y s
Q.
NaBH,
CHO

: J@
)?jt - %ﬁ“?ﬁ‘ oAl

A solution of aldehyde 16 (40 mg, 90 umol, 1 eq) in 1% ag. MeOH (2 mL) was

treated with amine 17 (41 uL, 0.23 mmol, 2.6 eq.) and stirred for 1h. NaBH,4 (4 mg, 90

10 pmol, 1 eq.) was added and the mixture was stirred during 0.5 h and the reaction was
quenched with AcCH (10 uL).

Half of this crude reaction mixture was treated with 2,3-
methylenedioxybenzaldehyde 18 (34 mg, 0.23 mmol, 5 eq.); after 0.25 h, NaBH,CN (12
mg, 0.23 mmol, 5 eq.} was added and stirring continued overnight. The reaction mixture

15 was purified directly by reverse-phase HPLC (CH3;CN/water with 40 mM NH4HCO,), to
yield 20 mg of 1 as a white solid. 63% yield. MS (ESI(+)) m/z 707.76 (M+H)".

Example 2

OEt
HO.

ol
J,‘N % Y v

19

20 Compound 19 was synthesized according to the procedure described in Example 1,
using 3-ethoxysalicaldehyde in place of 2,3-methylenedioxybenzaldehyde. 34% yield. MS
(ESI(+)) m/z 723.82 (M+H)".

Ln
]



5 using cycl opent anecar boxal dehyde in pl ace of

2, 3- et hyl enedi oxybenzal dehyde and (S)-

NI, N1, 4, 4-wetxammsdday| pent ane- 1, 2-di am ne i n place of anpceuskéo703i
yield. M5 (ESI(+)) mz 669.91 (MH). Exanple 13 1030

Compound 30 was synt hesi zed according to the procedure described in
Exanpl e 1, using 3-hydroxybenzal dhyd&xiapRlace of

2, 3- net hyl enedi oxybenzal dehyde and am ne (S)-

NI, M4, 4-tetranet hyl pentane-1, 2-di am ne | n'édpl e of amne 17. 48%
yield. M5 (ESI(+)) mz 693.92 (M+H)+. 15Ex 14 31

Compound 31 was synt hesi zed according t h pwgcedure described in
Exanpl e 1, using 2-chl oro- 6-f| n e/r,l{r pl ace of

ob
2, 3-met hyl enedi oxybenzal dehyde d”
2008/ 060569PCT/ US2007/ 023941 NI, Nl
in place of amne 17. 52%yield. M5
Exanple 15 532

Pt et r amet hyl pent ane- 1, 2- di ani ne
b{+)) mlz 729.86 (MtH) +.

20

Compound 20 was synthesized according to the procedure described in Example 1,
5  using 6-methoxysalicaldehyde in place of 2,3-methylenedioxybenzaldehyde. 29% yield.
MS (ESI(+)) m/z 709.79 (M+H)".

Example 4

Hop
KQV”Y%’
e Y
W OH

21

10 Compound 21 was synthesized according to the procedure described in Example 1,
using 6-fluorosalicaldehyde in place of 2,3-methylenedioxybenzaldehyde. 38% yield. MS
(ESI(+)) m/z 711.83 (M+H)",

Example 5

Cl

o

15 22

Compound 22 was synthesized according to the procedure described in Example 1,

using 2-chlorobenzaldehyde in place of 2,3-methylenedioxybenzaldehyde. 35% yield.

MS (ESI(+)) m/z 740.68 (M+H)".
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Compound 32 was synt hesi zed according to the procedure described in
Exampl e 1, using 2-chl oro-6-fluorobenzal dhyde in place of

2, 3- et hyl gpedi penzal dehyde and () 9.
NI,N1,3-tfﬁ%e?ﬁ@%gu§ane-l,2-dianine in place of am ne 159“5%@ng%Fé_
M5 (ESI(+)) mz 701.79 (M+H). 10Exanple 16 33 Compound 44

was synt hesi zed according to the progggdr escribed in Exanple 1,
usi ng 2-chl oro-6-fl uorobenzal dhyde i%ﬁ%ggggpof

2, 3-met hyl enedi oxybenzal dehyde and (5) - O

i SNI', NI - di met hyl - 2- phenyl et hane- 1, 2-di am ne i ace of amne 17. 21%
yield. M5 (ESI(+)) mz 735.83 (MtH). @ ell WO
2008/ 060569PCT/ US2007/ 023941 Co qUnd H\V\h‘g synt hesi zed
according to the procedure descripéd ym,Exangt'e 1, using

2-chl orobenzal dhyde in place of 2, 8- yl enedi oxybenzal dehyde and
(S)- NI, NI di met hyl pent ane-1, 2-di ami né"i n%pl ace of amine 17. 53%
yield. M5 (ESI(+)) mz 683.75 (MtH)+. 5Exanple 18 Compound 35
was synt hesi zed according to the proceda?e described in Exanple 1,
usi ng 2-chl oro-6-fl uorobenzal dhyde i n pl ace of . .

2, 3- net hyl enedi Qg;ygwa‘qmwthgﬁéed(@yordmg to the procedure described in Example 1,

101-(1- 2 Esﬁ)éé %’E@?‘lﬁaﬁ%ﬁ%@éﬁ?ﬁfn&%&%ﬁEo@%ﬁétﬂﬂ@nédﬁbx%@r&?ld%yd@.@0@?yi%l?i-. MS

30% vyi e
(ESI(+)) m/z 719.82 (M+H)".

Example 7

\/O

s o (©\¢N\3/\N/
g u N
H
HO-—
iH

\o \r
OH

24

10 Compound 24 was synthesized according to the procedure described in Example 1,
using 2-ethoxybenzaldehyde in place of 2,3-methylenedioxybenzaldehyde. 25% yield. MS
(ESI(+)) m/z 707.82 (M+H)".

Example 8

15 25

Compound 25 was synthesized according to the procedure described in Example 1,
using 2-(methylthio)benzaldehyde in place of 2,3-methylenedioxybenzaldehyde. 38% yield.
MS (ESI(+)) m/z 709.72 (M+H)".



Exanpl e 19 15Conpound 36 was synt hesi zed according to the procedure
described in Exanple 1, using 2-trifluoronethyl-6-fluorobenzal dhyde
in place ogoguﬁmﬂ@%@ylenedloxybenzaldehyde and PCT/US2007/023941
(S)-1-(1-pyrrolidinyl)-2-am no-4-nethyl-pentane in place of amne 17
23%yield. M5 (ESI(+)) mz 775.90 (MtH). WD
2008/ 06056. 9PCT1US20071023941 Exanpl e 20  Conpound 37 was synt hesi zed
according to the procedure describedéﬁﬂﬂgkéhple 1, 5 using
6- fl uorosal i cal dhyde in place of 2, 3-nethyl enedi oxybenzal dehyde and
(S)-1-(1- pyrrolidinyl)-2-am no-4-nethyl -pent&fieé in place of am ne
17. 31%vyield. MS (ESI(+)) mz 723.89 (M-H) +. arrple 21 1038 Part A
394D To a solution of ketpne 39 ( ) 42 rrunol, 1 eq) in
DCE (5 nmL) was added NI, NI -di e g&le h ,'xfnwﬂnrme(641 ngy, 7.27
mmol, 3 eq) followed by Na(OAc) :‘ﬁfE[?i ‘j/

"o OH

26

Compound 26 was synthesized according to the procedure described in Example 1,

5  using 4-formylindole in place of 2,3-methylenedioxybenzaldehyde. 25% yield. MS (ESI(+))

mfz 702.80 (M+H)".
Example 10
o N\E/\T/

"’N N\ =

O
iH bon

27
10 Compound 27 was synthesized according to the procedure described in Example 1,

using 3-hydroxybenzaldehyde in place of 2,3-methylenedioxybenzaldehyde and (S)-N',N'-
dimethyl-2-phenylethane-1,2-diamine in place of amine 17. 45% yield. MS (ESI(+)) m/z
666.89 (M+H)".

Example 11

e [a) (Q\/N\/\N

N :

N ] o N
RO~

15 iH L on

28

Compound 28 was synthesized according to the procedure described in Example 1,
using 3-hydroxybenzaldehyde in place of 2,3-methylenedioxybenzaldehyde and (S)-
N' N' 3-trimethylbutane-1,2-diamine in place of amine 17. 47% yield. MS (ESI(+)) m/z
20 665.85 (M+H)".



15 (771 mg, 3.64 mmol, 1.5 eq) and the reaction was heated to 40C.
After stirring for 48 h, the reaction mxture was diluted wth water
(100 nl), VbOfkdP M), brine (100 ni) and the pH vasp@disgiAdad:p
12 with 6 N NaOH The mi xture was extracted with Et0Ac (2 x 100 ni)
and the conbi ned organics were dried over MgSH4, filtered and
concentrated in WO 2008/ 060569PCT/ UBfdik 323941 vacuo to afford 200
nmg of diamne 40 as a dark brown oil~ € crude oil was used directly
wi t hout further purification. Part B 5To a so |on of al dehyde 16

(30 mg, 0.07 mmol ) in DCE (1 nL) was ad d| ne 40 (0.02 ng, 0.07
mol ) followed by Na(OAc) 3BH ( 20-thp )-qpd the reaction was

heated to a 40C. After stirring

e/ a ddhtlonal portion of
al dehyde (30 ng, 0.02 mmol) and gp ng, 0.1 mol) was
added and the reaction was stirred at#4 o£ After 24 h, the reaction

m xture was purified directly by reverse-phase 10 HPLC ( CH3CN wat er
with 40 MM NHAHCO3) to yield 20 ng of 38 Yield 42% MS. (ESI(+)) nlz
707.5. (MtH) +. Exanple 22 41 15Conpound 41 was synt hesi zed accordi ng

to the proc edur@oxﬂﬁ&ﬁfd‘ 2vedad FInfasaral a.Q:cd)rdm'g% & procedure described in Example 1,
2- brono- 5- (hydroxyl ) benzal dehyde i n pl ace

2, 3- met hy| esiegicyplgnsaimnedagecrgdehydiia|pdacg a2, wemépedlwbﬁp@l%yd%wd (S)-
M+-H) +
Compound X\?‘%E%Qtﬁé*ﬁéﬁﬁ%‘*?ﬁé‘%ﬁﬁ. i RS rng {7 §7 43009, NS BRI

Exanple 1, mﬁuﬁmdg(ﬁﬁﬂﬁ?nylthlophene -carboxylic acid in place of 2,3
nethylenedloxybenzaldehyde Yield

Example 13

L,
DT
A P
N js) >r
HO- T
IH Y on

10 30

Compound 30 was synthesized according to the procedure described in Example 1,
using 3-hydroxybenzaldhyde in place of 2,3-methylenedioxybenzaldehyde and amine (5)-
N' N'.4 4-tetramethylpentane-1,2-diamine in place of amine 17. 48% yield. MS (ESI(+))
m/z 693.92 (M+H)".

15 Example 14

31

Compound 31 was synthesized according to the procedure described in Example 1,

using 2-chloro-6-fluorobenzaldhyde in place of 2,3-methylenedioxybenzaldehyde and (S)-
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48% WMs (ESI(+)) mz 713.8 (MrH). Exanpl e 24 10Conpound 43 was
synt hesi zed according to the procedure described in Exanple 1, using

2, 4- di chl operBedsieexy!l benzal dehyde in place of 2,3 PCT/US2007/023941
nmet hyl enegfvoxybenzal dehyde. Yield 27% ©Ms (ESI(+)) mz 747.8 ( M+H) +.

Exanpl e 25 1544 WD 20081060569PCT1US20071023941  Conpound 44
was synt hegd zeg 4Q9t?é?ﬁé1hﬁ€?rﬁﬁlelItlgdiigﬁﬂ%ﬁqLﬁlfce?&;&%ihQqa. 57 ExaapMe &si(+))

usi ng 2-formyl’phenoxyaceti c aci ace o

net hyl enedine@2B86AM+dBhyde. Yield 47% M (ESI(+)) mz 737.7 (MH).
Exanple 26 5 45 Compound 45 was synt hesi zed according to the
procedure described in Exanple 1, uskEnguglpibHphene- 2-carboxal dehyde in
pl ace of 2,3 nethyl enedi oxybenzal dehyde. Yield 69% M (ESI(+)) nfz

669. 8 (M+H) +. 10Exanpl e 27 C.\Q
A
N/E;& A
H
HO

N\
o]
PH gy

5 32

Compound 32 was synthesized according to the procedure described in Example 1,
using 2-chloro-6-fluorobenzaldhyde in place of 2,3-methylenedioxybenzaldehyde and (S)-
N' N' 3-trimethylbutane-1,2-diamine in place of amine 17. 35% yield. MS (ESI(+)) m/z
701.79 (M+H)",

10 Example 16

F
0 Q‘\,N\/\N/
5 :oo
l X Q
H
HO~%
iH Yoy

33

Compound 44 was synthesized according to the procedure described in Example 1,

using 2-chloro-6-fluorobenzaldhyde in place of 2,3-methylenedioxybenzaldehyde and (S)-

15 N',N'-dimethyl-2-phenylethane-1,2-diamine in place of amine 17. 21% yield. MS (ESI(+))
m/z 735.83 (M+H)".

Example 17

ci

o] (@\JN\/\T/
Lo
PH oy
34
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46 Compound 46 was synt hesi zed according to the procedure
described in Exanple 1, using o-tol ual dehyde in place of 2,3

met hyl enedﬁ,%g@?%é%gdehyde. Yield 51% M (ESI(+)) 15 %@95723“7%33911;

(MtH) . WO 69PCT/ US2007/ 023941 Exanpl e 28 47 npoun
was synt hesi zed according to the procedure described in Exanple 1,

ot hy! ened oxy beREar EngaTie PP AR iR oMb cbcrbed n Fymele 1

Exarrplde 29usiﬂg)4&é11050benzél‘dﬂ’f,{delliﬂd)l&’b8 0&853-wﬂinEaniﬂ£b'}beaZMh¢dmgld (5)¢ AN
rocedure described in Exa e 1, usi 2-¢car e e in C
of 2,3 met e&wéaﬁn&%%é’ﬁ%%m%w&é@ew%%n%ﬁ 9@@ Y@%@% @@@ %%@-765
(MrH) +. Exagphs, 30 15 49

5 Example 18

05

OH

35

Compound 35 was synthesized according to the procedure described in Examble 1,

using 2-chloro-6-fluorobenzaldhyde in place of 2,3-methylenedioxybenzaldehyde and (S)-

10 1-(1-pyrrolidinyl)-2-amino-4-methyl-pentane in place of amine 17. 30% yield. MS (ESI(+))
m/z 741.86 (M+H)".

Example 19

\I/

OH
36

15 Compound 36 was synthesized according to the procedure described in Example 1,
using 2-trifluoromethyl-6-fluorobenzaldhyde in place of 2,3-methylenedioxybenzaldehyde
and (S)-1-(1-pyrrolidinyl}-2-amino-4-methyl-pentane in place of amine 17. 23% yield. MS
(ESI(+)) m/z 775.90 (M+H)",
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WO 2008/ 060569PCT/ US2007/ 023941 Compound 49 was synt hesi zed
according to the procedure described in Exanple 1, using

t hi ophene-goGajshnsgh dehyde in place of PCT/US2007/023941
2, 3-met hyl enedi oxybenzal dehyde. Yield 69% M (ESI(+)) rﬁz 669. 8
(I\/H—I) Exanpl e 31 5 50 Compound 50 was synt hesi zed accordi ng
to the procedure described in Exanple |, using

4-f1 uor o- 2- hydr oxbenzal dehyde in pl aBzamsle203

met hyl enedi oxybenzal dehyde. Yield 15% M (ESI(+)) mz 697.8 (MH).
10Exanple 32 51 Part A 52 15To a sol ut it f Boc-L-Leucine 53 (5
g, 22 mol, 1 eq) and PyBop (15 g, 28 in DCM (60 nL) was
added pyrrolldlne at 0 C The sg utlon rredfor 10 mMmn WO
2008/ 060569PCT/ U82007/ 023941 i*

HO_:
iH don

37

Compound 37 was synthesized according to the procedure described in Example 1,

5 using 6-fluorosalicaldhyde in place of 2,3-methylenedioxybenzaldehyde and (S)-1-(1-

pyrrolidinyl)-2-amino-4-methyl-pentane in place of amine 17. 31% yield. MS (ESI(+))} m/z
723.89 (M+H)".

Example 21

Q—b
N
H
HO ™
: H

\_\
N—
{
B OH

10 38

Part 4

F O /|
Na(OAc),BH F HN
+ HZN\/\N/ _—
CICH,CH,CI
! m
38 40

To a solution of ketone 39 (500 mg, 2.42 mmol, 1 eq) in DCE (5 mL) was added

N' N'-dimethylethane-1,2-diamine (641 mg, 7.27 mmol, 3 eq) followed by Na(OAc);BH

15 (771 mg, 3.64 mmol, 1.5 eq) and the reaction was heated to 40 °C. After stirring for 48 h,
the reaction mixture was diluted with water (100 mL), EtOAc (100 mL), brine (100 mL)

and the pH was adjusted to 12 with 6 N NaOH. The mixture was extracted with EtOAc (2

% 100 mL) and the combined organics were dried over MgSQ,, filtered and concentrated in
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foll owed by dropw se addition of DIPEA (6 g, 8 nL, 48 mml, 2.2 eq).
After stirring for 6 h, the solution was diluted wth sat NaHCO3 (40
) and t hgoaasaRkkse phase was extracted with DCM (2 X Sfcfilig007fd3%41
conbi ned organi ¢ phases were washed with brine, separated, dried over
MySO4, filtered and concentrated in vacua to afford an 0|I The

resul ting %Auo\e%ff&wzob'ngoﬁaxmme |4l)f'a§‘agl§11k HWR Bﬁlt TR BRhY off ms ih@éa Birectly
hexane/ Et 0Ac) to af as a clear Par t

sol uti on ovithputdertlss pprificatign. 15. 8 rrm)l, I eq) in DCI\/I (100 m_) vvas
added TFA (10 nL) at 0 C. After stirring for 2 h at rt, the solvent
was renoveBaitB vacua to afford an oil. 10 The resulting oil was
suspended in THF and cooled to 0 C, to which was added Li AlH4 (4 g,
108 nmol, 6.8 eq) in portions, and heated at reflux for 12 h.under

ar gon. The sol ution was cooled to rt and guenched with wat € 4
allowed to stir for 5 OEH foll owed by 15% NaOH (4 nlL) and st)

for additionak 5 mn, finallywtater (12 nL) was added

suspensi on way ifre til thQNﬁhlteNggﬁﬁhpl & he solid
was filtered andyesgigd 15w t C[CH Hz!F a,; s !
concentrated in ¥ t o affo AG V\:hl s-ised w t hout
further purification. Part C To a soI ution of 16 {2500y, 0.56
mol, 1 eq) in MeOH (25 nmL) was gdded 54 (96 ng, 20 0.5% mmol, 1 eq)
and stirred at rt for 3 h, foIIovved by the addition of NaBH4 (21 ny,
0.56 mmol, 1 eq). After stlrrln j

% rt for 12 h th éyo g1xtur
was dilted wit OAcﬁlPt(%‘ pig2ldeyydgnif @n@énppat‘@d'ol)d"vla Bt @laryasragded
an oi | whi ghasqp bOfl%ITnB (oIt ddl By RbICHL),B 0 mg, 0.1 mmol) and the
2008/ 060569PCT/ US2007/ 053 § ¥ (0H);BH'Q0 mg )
reaction was heated to a 40 °C. After stirring for 48 h, an additional portion of aldehyde (30
mg, 0.02 mmol} and Na(OAc):;BH (20 mg, 0.1 mmol) was added and the reaction was
stirred at 40 °C. After 24 h, the reaction mixture was purified directly by reverse-phase
10 HPLC (CH;CN/water with 40 mM NH,HCO;) to yield 20 mg of 38. Yield 42%. MS

(ESI(+)) m/z 707.5. (M+H)".

Example 22

HO
B¢
KQ\'N\-/\N’
. H |
o N.
HO~"2
iH Lqon

41

15 Compound 41 was synthesized according to the procedure described in Example 1,
using 2-bromo-5-(hydroxyl)benzaldehyde in place of 2,3-methylenedioxybenzaldehyde. Yield
38%. MS (ESI{(+)) m/z 757.6 (M+H)".
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Part D 5556 51 To a solution of 55 (15 ng, 25 gnol, 1 eq) in
DCM (1.0 nlL) was added 2- hydroxbenzal dehyde (5 ng, 38 gnol, 1.5 eq)
fol | oved byotA@eedyti on of Na(OAc)3BH (11 ng, 5 50 gMOber/@sAibozsos
After stirring at rt for 12 h the reaction mxture was diluted with
AcOH (0.1 nlL) and stirred for 10 min. The reaction m xture was
diluted with DCM (2.5 nL) and washed with sat. NaHCO3 (2.5 nlL),

organi ¢ phase was separated, dried LU X4 and concentrated in
vacua to afford an oil. The oil was purified directly by
rever se- phase HPLC (CH3CN water with 40 nV HCO3) to 7 ng of give
51 as a white solid. Yield 40% M (ESI(+)% 10 705.9 (M+H)
Exanple 33 57 Conmpound 57 was t hgsf zed according to the

Jomyl benzenesul foni c
\ $39% Ms (ESI(+))nz
023941 Exanple 34 58

CH

procedure described in exanple gﬁ
acid in place of 2-hydroxybenzakd
705.9 (MrH). WO 2008/ 060569PCT/ USZ0

42

Compound 42 was synthesized according to the procedure described in Example 1,

5  using 2-formylthiophene-2-carboxylic acid in place of 2,3 methylenedioxybenzaldehyde. Yield

48%. MS (ESI(+)) m/z 713.8 (M+H)".

Example 24

)? L
43
10 Compound 43 was synthesized according to the procedure described in Example 1,

using 2,4-dichloro-6-hydroxylbenzaldehyde in place of 2,3 methylenedioxybenzaldehyde.

Yield 27%. MS (ESI(+)) m/z 747.8 (M+H)".

Example 25

Hj‘\\
° 0

PO UGN
" -
a " \r
MO~
iH Yoy

15 44
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Compound 58 was synt hesi zed according to the procedure described in
exanpl e 32, 5using 2-(2-hydroxyethoxy)benzal dehyde i n place of

2- hydr oxybgazalsdetrgse. Yield 32% MS (ESI(+)) nmh 749. 9 gddrédoo7otsvapl e
35 59 10Compound 59 was synt hesi zed according to the procedure

described in exanple 32, using 5-bronothi ophene-2-carboxal dehyde in

pl ace of 2-hydr g¥ypeunEiodsl ey denthdbil hebating NG thEPtdetdyre rdaderibed iy Example 1,
(MtH) +. Exanple 36 1560 WD 2008/ 060569PCT/ US2007/ 023941 , o
Conpound 6Bsin&2-faynylnkaspyyageticc add dn mipce OF 2romsihyleaedipe/banraldehyisy Yiigld 47%.
exanpl e 32 i - r phenoxy) - acet am de in place of

2- hydr oxybyrigsz%m%z?é d 35% MS (ESI(+))mz 762.9 (M-H) +.

Exanple 37 5 61 Conpound 61 was, Synb esi zed according to the
procedure described in exanple 32, =t or nyl phenxyacetic acid in

pl ace of 2-hydroxybenzal dehyde. Yield 59% M (ESI(+)) mz 775.7

(MtH) +. 10Exanpl e 38 A

S
(Q\’ '
N H
N N
H 0
HO~"% Y
i H oy

45

Compound 45 was synthesized according to the procedure described in Example 1,
using thiophene-2-carboxaldehyde in place of 2,3 methylenedioxybenzaldehyde. Yield 69%.
MS (ESI(+)) m/z 669.8 (M+H)".

10 Example 27

©

46

Compound 46 was synthesized according to the procedure described in Example 1,
using o-tolualdehyde in place of 2,3 methylenedioxybenzaldehyde. Yield 51%. MS (ESI(+))
15 m/fz 677.9 (M+H)".



WD 20081060569PCT/ US2007/ 023941 To a solution of 61 (10 ngy, 10
pnol, 1 eq) in DVF (0.5 nL) was added PyBop (10 ng, 20 pnol, 2 eq),
mor phol i newoZoseosd® gnol, 3 eq) and Et3N (4 ng, 5 ul, ACregRbH2441
eq). The solution was stirred for 12 h, diluted with water (0.5 nL)
and the reaction mxture was purified directly by reverse-phase HPLC
(CH3CN'water with 40 mM NHMHCO3) to give 3 ng of 62 as 5a white
solid. Yield 28% M (ESI(+)) mz 833 (MtH)+. Exanple 39 OH 63
Compound 63 was synt hesi zed according to the procedure described in
exanpl e 38, 10 using di met hyl anmi ne i&x4#2{ed8 of norpholine. Yield 59%
Ms (ESI(+)) mz 775.7 (MtH). Exanple 40 64 Compound 64 was
synt hesi zed according to the procedure described in exanple 21,
15usi ng cycl ohexyl (phenyl ) net hanone in pl ace pf

cycl ohexyl (2-fl uor ophenypnet hanone. Yi el@29% M5 (ESI (+)) iz 689. 49

(MtH) +. Exanpl e 41 Bcl-2 ’ﬂﬁi Fiy~gdata is presented
bel ow for various conpounds of the+hyention.’As tabul ated bel ow,
]_HH @***'I?T/
i H

"r*xxx" jndicates that the Ki is indicates that WO
2008/ 060569PCT1US2007/ 023941

CH

47

5 Compound 47 was synthesized according to the procedure described in Example 1,
using 1-methylpyrrole-2-carbox aldehyde in place of 2,3 methylenedioxybenzaldehyde. Yield
43%. MS (ESI(+)) m/z 666.9 (M+H)".

Example 29

(@\/Nxa/\hf—'
Y N, Y
H
HO~—%
i H OH

10 48

Compound 48 was synthesized according to the procedure described in Example 1,
using 2-carboxbenzaldehyde in place of 2,3 methylenedioxybenzaldehyde. Yield 65%. MS
(BESI(+H)) m/z 707.9 (M+H)".

Example 30

-
/Qs
) KQV Yy
oy N,
H
HO~"%
iH Yoy

49

15
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the Ki is 1-5 nM "*" indicates that the Ki is 5-9 nM and "*"
i ndicates that the Ki is >9 nM Bcl-xL binding affinity data

I S presentgd edgaweshor various conpounds of the inventigfruder/023941
tabul ated below, |it" indicates that the K| is <0.2 uM "11"

indicates that 5the 1G is 0.2-1 uM and "t" indicates that the Ki is

>1 uM  Bel -2 ActbMipbohdSyoTak s tﬂtcﬁ%"a’&é&d%ﬁlﬁoﬁ% pidcer® daddribed ™ Bxavple 1,
Bcl - XL Activity Synbol <0.2 uMttt 0.2-1 u
using thiophene-3-carboxaldehyde in place of 2,3-methylenedioxybenzaldehyde. Yield 65%.

MS (ESI(+)) m/z 669.8 (M+H)".

Example 31

50

Compound 50 was synthesized according to the procedure described in Example 1,
using 4-fluoro-2-hydroxbenzaldehyde in place of 2,3 methylenedioxybenzaldehyde. Yield
15%. MS (ESI(+)) m/z 697.8 (M+H)".

10 Example 32

HO

o (@\,N\/\
., N, :
N . \r
HO~":
iH Lon

51
Part 4
H H
>I/OTN\QJ\OH PyBop, EN >[/OTN\:iD
© b Ow owr " 0 3
25°C, 12h 5 Y
32
15 To a solution of Boc-L-Leucine 53 (5 g, 22 mmol, 1 eq) and PyBop (15 g, 28 mmol,

1.3) in DCM (60 mL) was added pyrrolidine at 0 °C. The solution was stirred for 10 min
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followed by dropwise addition of DIPEA (6 g, 8 mL, 48 mmol, 2.2 eq). After stirring for 6 h,
the solution was diluted with sat NaHCO; (40 mL) and the aqueous phase was extracted with
DCM (2 x 50 mL). The combined organic phases were washed with brine, separated, dried
over MgSQs, filtered and concentrated in vacuo to afford an oil. The resulting oil was purified

5 by silica gel chromatography (50-100% hexane/EtOAc) to afford 53 as a clear oil.

Part B

g
>r0\"/N - D 1. TFA, CH2Cl \:/\D
o _ \I/
>/ 2. LAH, ether

a3 54

To a solution of amide 53 (4.5 g, 15.8 mmol, 1 eq) in DCM (100 mL}) was added TFA

(10 mL) at 0 °C. After stirring for 2 h at rt, the solvent was removed in vacuo to afford an oil.

10  The resulting oil was suspended in THF and cooled to 0 °C, to which was added LiAlH, (4 g,
108 mmol, 6.8 eq) in portions, and heated at reflux for 12 h under argon. The solution was
cooled to rt and quenched with water (4 mL), allowed to stir for 5 min, followed by 15% NaOH

(4 mL) and stirred for additional 5 min, and finally water (12 mL) was added and the
suspension was stirred until the white precipitate formed. The solid was filtered and washed

15 with EtOAc and the filtrate was concentrated in vacuo to afford 54 as an oil which was used

without further purification.

Part C

HZN\/\
NaBHs
_ MeOH ‘
25°c 12h

To a solution of 16 (250 mg, 0.56 mmol, 1 eq) in MeQH (25 mL) was added 54 (96 mg,
20 0.56 mmol, 1 eq) and stirred at rt for 3 h, followed by the addition of NaBH,4 (21 mg, 0.56
mmol, 1 eq). After stirring at rt for 12 h the reaction mixture was diluted with AcOH (0.08

mL) and concentrated in vacuo to afford an oil which was used with further purification.
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Part D

L~ :
N1 Y _CHa )j\(
HO~—% 25°C, 12h

iH OH

55

56

p\

To a solution of 55 (15 mg, 25 pumol, 1 eq) in DCM (1.0 mL) was added 2-
hydroxbenzaldehyde (5 mg, 38 umol, 1.5 eq) followed by the addition of Na(OAc);BH (11 mg,
5 50 pmol, 2 eq). After stirring at rt for 12 h the reaction mixture was diluted with AcOH (0.1
mL) and stirred for 10 min. The reaction mixture was diluted with DCM (2.5 mL) and washed
with sat. NaHCQ; (2.5 mL), organic phase was separated, dried over Na;SO, and concentrated
in vacuo to afford an oil. The oil was purified directly by reverse-phase HPLC (CH;CN/water
with 40 mM NH4HCO3) to 7 mg of give 51 as a white solid. Yield 40%. MS (ESI(+)) m/z
10 705.9 (M+H)".

Example 33

Fved
D

57

Compound 57 was synthesized according to the procedure described in example 32,
15 using 2-formylbenzenesulfonic acid in place of 2-hydroxybenzaldehyde. Yield 39%. MS
(ESI(+)) m/z 705.9 (M+H)".
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Example 34
<
op
KQV‘Y‘NQ
N, :
”&& T
iH oy

58

Compound 58 was synthesized according to the procedure described in example 32,
5  using 2-(2-hydroxyethoxy)benzaldehyde in place of 2-hydroxybenzaldehyde. Yield 32%. MS
(ESI(+)) m/z 749.9 (M+H)’.

Example 35

Br

>
By

59

10 Compound 59 was synthesized according to the procedure described in example 32,
using 5-bromothiophene-2-carboxaldehyde in place of 2-hydroxybenzaldehyde. Yield 54%.
MS (ESI{+)) m/z 775.7 (M+H)".

Example 36

%
P
Nf*,{QY%Q

15 60
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Compound 60 was synthesized according to the procedure described in example 32,
using 2-(2-formyl-phenoxy)-acetamide in place of 2-hydroxybenzaldehyde. Yield 35%. MS
(ESI(+)) m/z 762.9 (M+H)".

Example 37

5
61
Compound 61 was synthesized according to the procedure described in example 32,
using 2-fonmylphenxyacetic acid in place of 2-hydroxybenzaldehyde. Yield 59%. MS (ESI(+))
m/z 775.7 (M+H)".
10 Example 38

@
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), ‘ N\/\N

62
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PyBop

0 r:vN\/\Q Ej _DMF__ r:VN\/\N
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ttt 48 *** tt
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To a solution of 61 (10 mg, 10 pumol, 1 eq) in DMF (0.5 mL) was added PyBop (10 mg,
20 pmol, 2 eq), morpholine (2 mg, 30 umol, 3 eq) and Et;N (4 mg, 5 uL, 40 umol, 4 eq). The
solution was stirred for 12 h, diluted with water (0.5 mL) and the reaction mixture was purified
directly by reverse-phase HPLC (CH;CN/water with 40 mM NH/HCO;3) to give 3 mg of 62 as

5 awhite solid. Yield 28%. MS (ESI(+)) m/z 833 (M+H)".

Example 39

o ﬁg

63

Compound 63 was synthesized according to the procedure described in example 38,
10 using dimethylamine in place of morpholine. Yield 59%. MS (ESI(+)) m/z 775.7 (M+H)".

Example 40

N\_\:
- ’ .
N \
H 0
HO~"%
$H oy

64

Compound 64 was synthesized according to the procedure described in example 21,
15 using cyclohexyl(phenyl)methanone in place of cyclohexyl{2-fluorophenyl)methanone. Yield
29%. MS (ESI(+)) m/z 689.49 (M+H)".

Example 41

Bcl-2 binding affinity data is presented below for various compounds of the

invention. As tabulated below, ‘“****” indicates that the Ki is <1 nM; “**** jndicates that
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the Ki is 1-5 nM; “**” indicates that the Ki is 5-9 nM; and “*” indicates that the Ki is >9
nM.

Bel-xL binding affinity data is presented below for various compounds of the
invention. As tabulated below, “t11” indicates that the Ki is <0.2 uM; “$1” indicates that
5  the Kiis 0.2-1 pM; and “§” indicates that the Ki is >1 pM.

Bcl-2 Activity Symbol
< 1 nM LIS )
1-5 nM bl
59 nM -
> g nM *

Bcl-XL Activity Symbol
<0.2uM 11t
0.2-1 uM 1t

>1uM 1
Compound Bei-2 Bel-XL
1 ok TT
19 P, Tt
20 o 1+
21 . 1t
22 - it
23 dedede TT
24 i T+
25 e +t
26 . tt
27 - Tt
28 - 1t
29 ik 1.1.
30 tt1
31 dkdk TTT
32 ttt
33 ttt
34 - ttt
35 it
36 - Tttt
37 it
38 W 1.1.
41 " Tttt
42 Tt
43 . Tt
44 - ttt
45 Tt
46 Tt
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.., ttt 62 .ttt 63 . ttt 64 *** t Incorporation by Reference
All of the U.S. patents and U.S. patent application publications
cited hereyd  8fsfishis €0y incorporated by reference. SEqQUbMal&RER23941
Those ski Ie’ived In the art will recognize, or be able to ascerta@n
using no nore than routine experinentation, nmany equivalents to the

specific enbodi ments of the¢ inygntiop deecribed pgrerin. Such
equi val ents are intended t¢ be gnconpassed Dy|the;fol|l owi ng clains.

49 e 1,1,

50 Hkk .r.r

51 b t1t

57 »* 11

58 * tt

59 b Tttt

60 bl Tt

62 b 1t

63 bl it

64 Wk .I,

Incorporation by Reference

All of the U.S. patents and U.S. patent application publications cited herein are

hereby incorporated by reference.
5 Equivalents

Those skilled in the art will recognize, or be able to ascertain using no more than
routine experimentation, many equivalents to the specific embodiments of the invention

described herein. Such equivalents are intended to be encompassed by the following claims.
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2A pharnmaceuti cal conposition, conprising a conpound of claim1l; and
at | east one pharmaceutically acceptabl e exci pient.

We claim:
1. A compound selected from the group consisting of:
e 0
o) (QVN\/\T/ o K©\,N\/\T/
|':§ B N‘O \[/ ""l’E B N\O Y
H Y on H Lon
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2 A pharmaceutical composition, comprising a compound of claim 1; and at least one

pharmaceutically acceptable excipient.
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