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is a mjor problemin current cancer therapy (Lowe et

al ., Carcinogenesis 21:485 (2000); N cholson, Nature
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normal apoptotic machlnery is thus often associated with an increase in
resistance to chemotherapy, radiation, or immunotherapy-induced apoptosis.
Primary or acquired resistance of human cancer of different origins to current
treatment protocols due to apoptosis defects is a major problem in current
cancer therapy (Lowe et al., Carcinogenesis 21:485 (2000); Nicholson, Nature
407:310 (2000)). Accordingly, current and future efforts towards designing
and developing new molecular target-specific anticancer therapies to improve
survival and quality of life of cancer patients must include strategies that
specifically target cancer cell resistance to apoptosis. In this regard, targeting
crucial negative regulators that play a central role in directly inhibiting
apoptosis in cancer cells represents a highly promising therapeutic strategy for

new anticancer drug design.,
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tunor suppressor plays a central role in controlling
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at., Nature 408:307 (2000)). It is an attractive

t herapeutic target for anti2cancer drug design because

its tunor suppressor activity can be stinulated to

eradi cate tunor cells (Vogelstein et at., Nature

408: 307 (2000); Chene, Nat. Rev. Cancer 3:102 (2003)).
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[0004] Although high-affinity peptide-based inhibitors have been successfully

designed in the past (Garcia-Echeverria ef al., Med. Chem 43:3205 (2000)),

these inhibitors are not drug-like molecules because of their poor cell
permeability and in vivo bioavailability. Despite intensive efforts by the
pharmaceutical industry, high throughput screening strategies have had very

limited success in identifying potent, non-peptide small molecule inhibitors.
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progression of cancer. The induction of apoptosis in
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undergo apoptosis is a decrease in the tumor suppressor activity of p53, which

in many instances is due to the inhibitory actions of MDM2 on p53 in tumor
cells containing functional p53. The inhibition of p53 activity results in
alterations in apoptosis pathways as well as cell cycle regulation.

[0007] The present invention contemplates that exposure of animals suffering
from cancer to therapeutically effective amounts of drug(s) (e.g., small
molecules) that increase the function(s) of p53 and p53-related proteins (e.g.,

p63, p73) by inhibiting the interaction between p53 or p53-related proteins and
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because the compounds will lower the apoptotic threshold of all cells the

proportion of cells that will successfully execute the apoptosis program in
response to the apoptosis inducing activity of anticancer drugs/radiation is
increased. Alternatively, the compounds of the present invention will be used
to allow administration of a lower, and therefore less toxic and more tolerable,
dose of an anticancer agent and/or radiation to produce the same tumor
response/clinical benefit as the conventional dose of the anticancer
agent/radiation alone. Since the doses for all approved anticancer drugs and

radiation treatments are known, the present invention contemplates the various
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by allowi ng the use of higher doses or |onger
treatnments of chenotherapeutic agents or treatnents
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treatnment. [0010] The present invention relates to
conpounds that are useful ®or inhibiting the
i nteracti on between p53 or p53-related proteins and
MDM2 or NDM2-rel ated proteins and increasing the
sensitivity of cells to inducers of apoptosis and/or
cell cycle arrest. In onqapaRglcular enbodi nent, the
conmpounds have Fornul a | B/ 091646
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i R8 or a pharnmaceuti eptabl e salt or
prodrug thereof, wheg , 0, N, or S, wherein
R8 is absent if Xis % ' Yis 0, S or NR; Ri,
R2, R3, R4, R5, R6, and R7 e i ndependently H or
optionally substituted alky™ cycloal kyl, al kenyl,
cycl oal kenyl, al kynyl, aryl], heterocyclic, CO2R,
OCCR’ CONR R', NR'COR, NR SO2R', SO2NR R',
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alkyl, cycloalkyl, alkenyl, cycloalkenyl, alkynyl, aryl, heterocyclic, CO:R',
OCOR/, CONR'R", NR"COR', NR'SO;R", SO,NR'R", (C=NR')NR'"R", or
NR'R"; or

Ry forms an aryl, cycloalkyl, or heterocyclic group with one of Rs or Rg;

Rg is H or optionally substituted alkyl, cycloalkyl, alkenyl, cycloalkenyl,
alkynyl, aryl, heterocyclic, CO,R', OCOR' CONR'R", SO,NR'R", or
(C=NR)NR'R™;

Ry is one to four groups independently selected from H, F, Cl, Br, I, OH, NO,,
alkyl, cycloalkyl, alkenyl, cycloalkenyl, alkynyl, aryl, heterocyclic, OR’,
CO,R, OCOR', CONRR", NR"COR', NR'SO,R", SO,NRR", or
(C=NR)NR"R™, or NR'R"; and

each R', R" and R™ is independently H or optionally substituted alkyl,
cycloalkyl, alkenyl, cycloalkenyl, alkynyl, aryl, or heterocyclic; or

R'and R", or R" and R"™, form a ring; or
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NR'(C=NR")NR", (CH3),-COOH, (CH;),-COOR', (CH,),-CONR'R", (CH),-
OR', (CHp)n-SR', (CHy),-COR', (CHy);-SO3H, (CH;),~SONRR", (CHy),-
SO;NR'R", (CH2CH;0),~(CHy)n-OH, (CH2CH20)5-(CHy)n-OR',
(CH2CH20),-(CH2)-COOR!, (CH3CH;0),-(CHy)-CONR'R", (CH,CH,0),-
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al Sc%m'i)gtlm o% the invention. In one embodiment, the invention relates to
methods of protecting normal cells in an animal with a hyperproliferative
disease from the toxic side effects of chemotherapeutic agents or treatments,
comprising administering to said animal a compound of the invention. In a
particular embodiment, the invention is directed to the treatment, amelioration,
or prevention of disorders, side effects, or conditions caused by the
administration of chemotherapeutic agents to normal noncancerous cells by
administering to an animal undergoing chemotherapy a compound of the
present invention. Examples of such disorders and conditions caused by
chemotherapy include, without limitation, mucositis, stomatitis, xerostomia,

gastrointestinal disorders, and alopecia.
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BRIEF DESCRIPTION OF THE DRAWINGS/FIGURES

[0016] Figure 1 shows the design of a new class of MDM2 inhibitors based
upon spirotryprostatin A.

[06017] Figures 2A and 2B show the predicted binding model of compounds
1a and 1d to MDM2.

[6018] Figure 3 shows the X-ray structure of (1"R,2"S,2'R,3'R,3S,4'R) 6-
chloro-4'-(3-chloro-phenyl)-1'-(2-hydroxy-1,2-diphenyl-ethyl)-2'-(3-methyl-



t he compounds of the invention to protect nornal
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those cells. [0013] The pregsent invention provides
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[0026] Figure ¥O shows the disruption of p53-MDM?2 interaction by Ke-43.

[0027] Figure 11 shows the cell growth inhibition activity of Ke-43 in colon
cancer cells with or without wild-type p53 and in normal cells.

[0028] Figure 12 shows Western blot analysis of the expression of p53 and its
target gene products MDM?2 and p21 in cancer cells in response to Ke-43.

[0029] Figures 13A and 13B show cell death and apoptosis induced by Ke-43
and Ke-61 in cancer cells and normal cells.

[0030] Figure 14 shows cell cycle progression of colon cancer cell lines
expressing wild-type pS3 or mutant p53 and normal colon cells after treatment
with Ke-43 and nutlin-3.

[0031] Figures 15 shows protection of normal cells from TAXOL treatment
by Ke-63.



[0022] Figure 6 shows the inhibition of cell growh in

LNCaP prostate cancer cells with wld-type p53 as
waledoeomomed by a WST cell growt h assay. [00231r¢i/ys2oe6/106221

shows the inhibition of cell growth in PC3 prostate

cancer cells with nmutant pb3 as determined by a WST

cell growth assay. [0024] Figure 8 shows the

inhibition of cell growh in PrEC normal human

prostate epithelial cells with wild-type p53 as
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toIn cers 0] poptosi s and/or ce
expressing functional p53 or p53-related proteins. In other embodiments, the

invention relates to methods of protecting normal (e.g., non-
hyperproliferative) cells in an animal from the toxic side effects of
chemotherapeutic agents and treatments comprising administering to the
animal a compound of Formula I.

[0033] The terms “anticancer agent” and “anticancer drug,” as used herein,
refer to any therapeutic agents (e.g., chemotherapeutic compounds and/or
molecular therapeutic compounds), antisense therapies, radiation therapies, or
surgical interventions, used in the treatment of hyperproliferative diseases
such as cancer (e.g., in mammals).

[0034] The term “prodrug,” as used herein, refers to a pharmacologically
inactive derivative of a parent “drug” molecule that requires biotransformation

(e.g., either spontaneous or enzymatic) within the target physiological system
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i nducers of apoptosis and/or cell cycle arrest and to
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the present invention that is physiologically tolerated in the target animal (e.g.,
a mammal). Salts of the compounds of the present invention may be derived
from inorganic or organic acids and bases. Examples of acids include, but are
not limited to, hydrochloric, hydrobromic, sulfuric, nitric, perchloric, fumaric,
maleic, phosphoric, glycolic, lactic, salicylic, succinic, toluene-p-sulfonic,
tartaric, acetic, citric, methanesulfonic, ethanesulfonic, formic, benzoic,
malonic, sulfonic, naphthalene-2-sulfonic, benzenesulfonic acid, and the like.
Other acids, such as oxalic, while not in themselves pharmaceutically

acceptable, may be employed in the preparation of salts useful as
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that amount of the therapeutic agent sufficient to result in amelioration of one
or more symptoms of a disorder, or prevent advancement of a disorder, or
cause regression of the disorder. For example, with respect to the treatment of
cancer, a therapeutically effective amount preferably refers to the amount of a
therapeutic agent that decreases the rate of tumor growth, decreases tumor
mass, decreases the number of metastases, increases time to tumor
progression, or increases survival time by at least 5%, preferably at least 10%,

at least 15%, at least 20%, at least 25%, at least 30%, at least 35%, at least
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when the dysregulation is induced by or associated with a viral infection, the

viral infection may or may not be detectable at the time dysregulation occurs
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is a form of cell proliferation involving an increase in cell number in a tissue

or organ without significant alteration in structure or function. Metaplasia is a
form of controlled cell growth in which one type of fully differentiated cell
substitutes for another type of differentiated cell.

[0045] The pathological growth of activated lymphoid cells often results in an
autoimmune disorder or a chronic inflammatory condition. As used herein,
the term “autoimmune disorder” refers to any condition in which an organism
produces antibodies or immune cells which recognize the organism's own

molecules, cells or tissues. Non-limiting examples of autoimmune disorders



ver sus- host di sease, nyasthenia gravis, or §ogren's
syndrone), chronic inflamatory conditions (e.g.,

w@@siesite, asthma or Crohn's di sease), PCT/US2006/006221
hyperproliferative disorders (e.g., tunors, B cell
| ynphormas, or T cell [|ynphbmas), viral infections

(e.g., herpes, papillom, or HV), and other

condi tions such as osteoarthritis and atherosclerosis.
It should be noted that when the dysregulation is

i ndinshide wt@nmm bemelytd awintily  anteiinmaihe | Inp@itsi Gargethe

V' r ﬁ'ise )iés]rrne%ul S gcgelljiggy o‘élggxgc/‘ g%&% séfgé%lge aérohl

PCT ﬂlBE@ G@ﬁ%@%@mhs 1bremyaigia, chyafe verewd. hoFh diseass , Grave’s
v. r @sedsd) %Qﬁqotg?éstﬁﬁ&&'llt@tﬂlm%lﬁw rgﬁsa&o S8 Dy xﬁa&e\g 8%91

di sappearance of synptons ect
The PR@smeuliplc s¢lerads. pBsthenin rayse dsiriapie ] rheum%ﬁefesert 0

W gt MRR  REBritisS XRILSRE, aﬁjoﬁ@ﬁ'@yndr%g,h’syé?émll: OWpus
Ievels and nut ant p53 that retains at |east 5% of the

act FYegatptussimed- d(‘%l"ﬁfés Blsgative cglitis, ytiligoeapdithellks, 2094
[0%% 40%1165&%“ne@51asﬁmﬂl§ea§2{ 7 éMLJs&Ii' KeYeﬁ’@ rﬁg& ECV hﬂyYabm{erQl?Z]
e te ein, use ereirn, rerers
to észsf?heqf s8R D6 o bpaliaiiicerodSon SebmER SEn NG ogy
[08d71 h p53Lhe Herte"Hotthad reels,Ul pip ru%SKMem aefeis\b taycellahsl iamet
rel at ed

h ed b t t
o opRleteEfhe Bkl SR b hath q&%f%ﬁﬁ&%mﬁflﬁff&qﬂaa@
but aamet pavof eilwmeexdomfer,ath@ﬁ&easanddx@?&r [ 0043] The term
[004M:)N2 r ellhgt ﬁgn PLAL. ﬁéo 1ast a§%ek{ g rh%éde Ihefemr ef résﬁot gri)/

proteins at have % sequenc

Wi t PPN thﬁrr@talidh the m&dthWODmra\m@, ori spivrdoft 2 foBBtedfe.g.,

PS3mhkdnditPikopht ei ns. Exanpl es of MDM2-rel at ed
roteins " include, but are not I|mtedto, MDMX and

EAN1Y

[0 . [ 08 Ay Reretesh m PgHERS ol | preveation/casiseb haen” as

Useféfehe&ﬁld’l deb:@ds8T $n t1fe AWurrH@N st b@RotbfcalNidl &g,
ation of praoliferating cells in an

| ocalize D ul
ani Ierpf‘glf ?ﬁ& f °g BQP@}aﬁté“‘oceﬁi) P AR 218l | Thej misveringrry bsf
nor eomipla, Qv hthe E&Ws&fze Qff paﬁiy]l@g%%ﬂ rdéllé ﬁrﬁﬁashbjb’@ The
O SR AL DS ATOR R MIRRSTEE
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[0050] The term "apoptosis-modulating agents,” as used herein, refers to
agents which are involved in modulating (e.g, inhibiting, decreasing,
increasing, promoting) apoptosis. Examples of apoptosis-modulating agents
include proteins which comprise a death domain such as, but not limited to,
Fas/CD95, TRAMP, TNF RI, DR1, DR2, DR3, DR4, DR5, DR6, FADD, and
RIP. Other examples of apoptosis-modulating agents include, but are not
limited to, TNFe, Fas ligand, antibodies to Fas/CD95 and other TNF family
receptors, TRAIL (also known as Apo2 Ligand or Apo2L/TRAIL), antibodies
to TRAIL-R1 or TRAIL-R2, Bcl-2, p53, BAX, BAD, Akt, CAD, PI3 kinase,



netastasis and nmalignant if it does either of these. A

"metastatic" cell nmeans that the cell can invade and
waele®boopidei ghbori ng body structures. Hyper pl aBCEHUS1086/606221

formof cell proliferation involving an increase in

cell number in a tissue or6organ w thout significant

alteration in structure or function. Metaplasia is a

formof controlled cell gromh in which one type of

fully differentiated cell substitutes for another
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di spasat igventi @ d@RPOARALMOmERL ac sprue, chronic

fati gue syndrone, ohn's disease, dermatonyositis,

fibronyalgia, graft vers host di sease, Grave's

di sease, Hashinoto's thg{Ol j §7 i di opat hic

t hr onbocyt openi a pur pur 5 pl anus, nultiple

scl erosis, nyasthenia riasis, rheumatic

fever, rheunatlc aqihLth oderma, Sjogren's

syndrone systemc |up t hemat osus, type 1

di abetes, ulcerative colitis{ vitiligo, and the IliKke.

[ 0046] The term "neopl astic sease," as used herein,

refers to any abnormal grqwth of cells being either

beni gn (non- cancerous) or nalignant (cancerous).
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0048 e term"anti-neopl astic agent," as used
her%b 2, RapRerks, R@aah97M@ombgﬂﬂdﬁWﬁhbrm@mmﬂmsmwh@wd
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NR'R"; or

Ry forms an aryl, cycloalkyl, or heterocyclic group with one of Rs or Rg;

Rg is H or optionally substituted alkyl, cycloalkyl, alkenyl, cycloalkenyl,
alkynyl, aryl, heterocyclic, CO;R', OCOR!, CONR'R", SO,NRR", or
(C=NR"INR'"R";

Rg is one to four groups independently selected from H, F, Cl, Br, I, OH, NO»,
alkyl, cycloalkyl, alkenyl, cycloalkenyl, alkynyl, aryl, heterocyclic, OR’,
COzR', OCOR', CONR'R", NR"COR', NR'SO,R", SO,NR'R", (C=NR)NR"R",
or NR'R"; and



refer to a decrease in the occurrence of pathol ogica
cells (e.g., hyperproliferative or neoplastic cells)
w0 pooatotmmé mal . The prevention may be conpl et ePCEU§2006/006221

the total absence of pathological cells in a subject.

The prevention may al so be partial, such that the
occurrence of pathological cells in a subject is |less
than that which would have occurred wi thout the

present i nvention. [0050] The term
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or's o the interaction
betoxe¥mRp58d and MDM2 of the present invention are

COFHJ‘BP&%Sp £l LR HIMleRadhily R6R4 R2 NR7 R R5 RO\ ( Y6

[0052] In a more particular embodiment, one of Ry and R; is a substituted or
unsubstituted aryl (e.g., phenyl), substituted or unsubstituted heteroaryl,
cycloalkyl, straight or branched alkyl, amide or ester.

[0053] In another embodiment, one of Rs and Rg is a Ci5 alkyl group, e.g.,
propyl, isopropyl, sec-butyl, tert-butyl, isopentyl, cyclopentyl, norbornyl, or
adamantyl, or a 5- or 6-membered aryl or heteroaryl group.

[0054] In another embodiment, the compounds of Formula I have a

stereochemical structure as shown in Formula II or Formula III:



i R8 or a pharmaceutically acceptable salt or

prodrug thereof, wherein: Xis CH O, N or S wherein
wRbmmlbsent if Xis 0O or S; Yis 0, S, or NRT/USRDIG6/006221

R2, R3, R4, R5, R6, and R7 are independently H or

optionally substituted aligyl, cycloal kyl, al kenyl,

cycl oal kenyl, al kynyl, aryl, heterocyclic, COR2R,

OCOR, CONR R', NR'COR, NR SO2R', SO2NR R",

(CGNR)NR'R'", or NR!; or R7 fornms an aryl,

cycl oal kyl, or heRgrocycI ic group V\%thRgne of R5 or

u‘_JQ I

R6; R8 is Hg{ tll\i}ﬂhlly substit
cycl oal kyl %enyl Ré/cl oal kenyl

heterocycllc : S R', or
(C=NR ) NR: R’/E usé?he to fokr ro‘ps @pendent | y
sel ect ed , , X @ kyl ,
cycl oal kyl, a ken& cycloalkenyl al kynyl , aryI

heterocycllc OR T8 CO2R, OCOR , CONRTR' NR'C(R,
NR SO2R', SOZNR'W? , (C-NR' ) NR" R‘, or ||\IR' R"; and WO
2006/ 091646 PCT/ US2006/ 006221 17 each R, R' and R''
I S dngapeackatitally adde;mbleoqatt iomaclrhg/thsradifst ituted al kyl,
[Oq%éfleroglcg%?r}e emlbgcgm tthe C?%wlfagﬁldls( 81‘}3’thu1§ {1(%9 ¥ 61?5%30; ; IOLQ
or when one of R3 and R4 is CONRR , then one of R and
R may further be (CH2)n-R Rr,(CH2)n-NR R',
(CH2),j-NR COR', (CH2)"NR,SOZR', (CH2)n- NR (C=NR'

JNR", (CH2)n C(I]\I, (CH2) n- )n-CONR R',
(CH2) n- OR, (CH2)n-SR ,R2 , (CH2) n- SO3H,
(CH2) n- SONR' R*, (CH2) Ng, ,_@5H2C|—|20) n
(CH2) m OH, (CHZCHZO) n 9
(CH2CH20) " ( CH2) m CQER F2CH20) n-RsCH2) m CONR' R,
(CH2CH20) n- ( CH2)m SO n- (CH2) m NR COR',
(CH2CH20) n- (CH2) m
H
v
wherein Rj-Ry and Y are as defined above.
[0056] In another embodiment, the compounds of Formula IV have a

stereochemical structure as shown in Formula V or Formula VI:

or a pharmaceutically acceptable salt or prodrug thereof.



NR (C=NR')NR , (CH2CH20O)"(CH2) m NR SO2R",

(CH2) p(CH2CH2O)n  (CH2) nDH, (CH2)p (CHzCH2O)n (CH2) m
W@RV06/0916#2) p- (CH2CH20) n- (CH2) m COCOR PCT/US2006/006221

(CH2) p(CH2CH2O) n- ( CH2) NnCONR R,

(CH2) p(CH2CH20O) n- (CH2) m NR R',

(CH2) p(CH2CH20) n- (CH2) m NR' COR", (CH2) p(CH2CH20) n

(CH2)m NR (C=NR')NR', (CH2)p (CH2CH20) n-(CH2) m

NR S2R', -COR, -SOR, or -SO02R; and n, m and p
[037k eaclin pnwechethedivhemtt thy colapdunds 006Rhulk f have Fome:la VII:

particul ar enbodi nent, one of R and R2 is a

substituted or wunsubstituted aryl (e.g., phenyl),

substituted or unsubstit 3edpheteroaryl cycl oal kyl ,

strai ght or branched al kyl’\/anj d&ror ester. [0053) In

anot her enbodi ment, oneR ndrR is a C3_i 8 al kyl

group, e.g., propyl, i s%c but yl,

tert-butyl, isopentyl € ent yg norbornyl, or
adamantyl, or a 5- pQrl6- @iryl or heteroaryl
group. [00541 In anot i ment, the conpounds of
Forrmula | have a stereuochenjjcal structure as shown in
Formula Il or Formula I11: WO 2006/ 091646

PCT/ US2006/ 006221 18 R3 RA/} R7 R3," Rg 7 R2 N R2 NR
RRS RRORERE RO- YROY Xx R8R3BHIII or a

phaV et Rear pydefiecdebevabl e salt or prodrug t her eof .

[00[5@]055}: 7L aﬂ&ﬁereém%gin{'éﬁﬂtthe thEp&RAEP e VP 3 |
avs?ereo%ﬁemxca structure as shown m Formula VIII or Formula IX;

VI IX

or a pharmaceutically acceptable salt or prodrug thereof.

[0059] In one embodiment, the compounds of Formula I have Formula X:

wherein:



R N-i R7T RRLRS RERY N HIV wherein RL-R9

and Y are as defined above. [0056] |In another
wepdetdwsent , t he conpounds of Fornula |1V have BCT/US2006/006221

stereochem cal structure as shown in Forrmula V or

Formula VI: RA RA RZ3R3I ®N--RT RR NR7T R R

.SAM\R5 5 R6 ~77fR6 ROR Yy Ry y N HHVWVI or a

pharmaceutically acceptable salt or prodrug thereof.

WD 2006/ 091646 PCT/ US2006/ 006221 19 [0057] In one

enbddRanEntand Rhae eodepoedrtisveof Fornmul a | have Fornul a

Vi II:{m ﬁg Bﬂ 5@ Nﬁ&%emd%nt@ %I, ]Oll—ia ongptionally substituted alkyl,
cycloalkyl, alkenyl, cycloalkenyl, alkynyl, aryl, heterocyclic, (CH,),-R',
(CH,),-NR'R", (CH),-NR'COR", (CH2)s-NR'SO,R", (CH)n-
NR'(C=NR")NR", (CHy),~-COOH, (CH,),~COOR!, (CH,),-CONR'R", (CHy),-
OR', (CHz).-SR', (CH2),-COR', (CHp),~-SO3H, (CH,),-SONR'R", (CH),-
SO,NRR", (CH2CH20)4-(CH2)m-OH, (CH;CH0)n~(CH)iy-OR',
(CH2CH20),:-(CH2)m-COOR!, (CH2CH,0)p-(CH,)-CONR'R", (CH,CH;O),-
(CHy)m-NR'R", (CH2CH,0),-(CHy),-NR'COR", (CHyCH0),~(CHy)y-
NR(C=NR"NR", (CH>CH;0),-(CH2)m-NR'SO.R", (CH;),-(CH,CH,0),-
(CHz)u-OH, (CHy),~(CH>CH,0),-(CH)m-OR', (CHy)p-(CH2CH0)5-(CHy)n-
COOR!, (CH2),(CH2CH20)n-(CH)m-CONR'R", (CHy)p-(CH,CH,0),-(CHy) -
NR'R", (CHz)p~(CH,CH20),-(CHp)-NR'COR", (CHy)p~(CHyCH0)n-(CHp)y-
NR'(C=NR")NR", (CH;),-(CH,CH,0),~(CH,)-NR'SO,R", -CO-R’, -SOR’,
or -SO,R’; and
n, m, and p are each independently 1-6.

[0060] In a further embodiment, the compounds of Formula I have one of
Formulae XI-XXVI:



RO- | O NHWVII wherein RI-R9 are as defined above.

[ 0058] In another enbodi nent, the conpounds of Fornula
wO/kdockensds a st ereochem cal structure as shownP@TUS2006/006221

Formula VITI or Formula I XX RR3 RNR7 RamR4 R R2 N

RRER.,, RBRERR RO\ f220R9- 06 HHWVIII Ix or a

phar maceutically acceptable salt or prodrug thereof.

[0059] In one enbodi nent, the conmpounds of Formula |

have Formula X2 RI1I0O O NR1I1 RLI NR7 | ~. R RO, N~

O H XRwherein: WOR2E006/ 091646 RRCT/ US2006/ 0RB6221 20

R, RS RRi and Ro,af'etas defi ped-Bbove;, RIQ&fd R i

are inde ROr optioRally substit\uted

al kyl cyicl oal kylIR enyl, cfeloal kenyl, yayl ,

AT "'Rs
XX XXIV

wherein Ry, Rs, Ry, Ry, Ryp, and Ry; are as defined above.
[0061] In another embodiment, the compounds of Formula I have one of

Formulae XXVII and XXVIII:



(CH2)"-NR R', (CH2)"-NR COR', (CH2),,-NR SO2R',
(CH2)"- NR (C=NR' )NR'', (CH2) -000H, (CH2)nOOOR ,

W@ @HBpIt@ONR R', (CH2)"- OR, (CH2)"-SR, (CH2rCTEOER06/006221
(CH2)"-SCBH, (CH2)"-SONR R', (CH2)- SO2NR R'
(CH2CH20) " - (CH2) m OH, (CH2EH20) n- (CH2) m OR'

( CH2CH20) " ( CH2) m COOK' , ( CH2CH20) " - (CH2) m CONR' R',
(CHZCH2O) "- (CH2)",-NR R', (CH2CH20)n (CH2) m NR COR',
(CH2CH20), , - (CH2) m NR (C=NR' )NR', (CH2CH20) n(CH2),

-NR S2R", (CH2) p-§gH2CH20) n (CH2) RedH, (CH2) p
(CH2CH2O) n (CH2), NER,, (CH2)p (w@mn(oﬂm

COOR' (CH2)p(@I%¢H20)n(CH2)rm
( CH2) p( CH2CH20) .<,
( CH2) p( CH2CH20) i

(CH2) p( CH2CH2 ms NR (C=

(CH2) p- (CH2 G m NR S or
-S02R ; and n, 1n, nd p are each i ngependently 1-6.
[0060] In a furt nbodi nent, t ounds of
Formul a | have For mul ae = WO

é%?%%%?“ﬁb@ %‘%Q@ﬁp%%%eﬁr%&a&é’ R10 R10 Ri 0

Rli RL NR7 RL )NR7
[00p2) | NN IRgmofker pmqumqnt \threonmuyds pef’ FirguulRd hafepF &R0 Rs
ks NCO XI XII X1l XIV Rio Rlo Rlo Rio 0-J
NRI1 ONRLL ONRIL ONR1 RL,,, NR/ RLt,, N-R7

Rl,,,I\I-R?Rl,,l\l—R?,i\R5\2~R5R5R5 RO CO Rs /
/~ORS Nl ~ORS \Rm
R
Ry N
\ Rs
Rgl o
/ N
H
XXIX

wherein:
Zis O, NH, NR’, CH,, CHR’, or CR’R”’; and
Ry, Rs, Ry, Ry, and Ry are as defined above.
[0063] In a further embodiment, the compounds of Formula I have one of
Formulae XXX-XLV:



Rio 01 NR1p

N N NCO XV XVI XVi 0 0
NR7 RLNR7 RlL NR7 RL N

I I
NRi NR11 O NR11 NR7

wa2006/0046 R5 \ RS\ RS Rs 0 Rs OR - /N O RSPCT/NS20bb/006221
NO HHHHXXXX XXI XXI Rlo Rlo RRo Rto ON-R11 O
NR11 OZ4 R 1 0 NNR11 RE3INNR7 R1l, FR7 R1L NR7 R1

NR7 0" '"R5\ to, Rs \ ' u' RS Rs; NORs; /

u Rs
NORs; NRs; / NOHHHH XX
wherein R1, R5, R7, R9, R1IO and Rll are as defined
above. [00®1] In anot h‘?g’r enbodi nenf® the conpoutgds of

Formul a Iz%have one of ¢“For mul ae | and XXVI I WO
2006/ 081 646-RPCT/ US28Q61066221 X2 /Rt Rlo  O0Fu)XRFL O
N- Rll( N '.,\l\ng R7 R} R, RS i Z\RBQ B2 O
R L /=0 R A /0 R /=0 ReT NFO
h H H H
XXX XXX XXXil XXX
510 '?‘0
~Z _,/Z
Ry, ; N-F Ri./ N-R7
Xy, 'Rs X", Rs
1 — o
Rg—,—\‘)/\\&rﬁko RQ ! P> H/\O
H
XXXVI XXXV

R1g
Z
Ry, Ri, P ~n-Re
Xy { AN "'Rs
R P Rey Ay o]
H
AXXvm XXXIX
Rio }?10 Flz10 fI{m
z z z z
7 / 'Y
R1/ N’R7 Ry ’ N"R7 RL ; N,R7 Ryq / N~R7
X “Rs 7 R i \\%Rf' TN Rs
Rei N o Rel - N 0 Re N 0 Re N 0
H H H H
XLH XLl XLv XLv

wherein Z, Ry, Rs, Ry, Ry, and Ry are as defined above.

[0064] In a further embodiment, the compounds of Formula I have Formula

XLVI:




HHXXVIIT XXVIII wherein R, R5, R7, RO, Ro, and R 1
are as defined above. [00621 In another enbodi nent,
wo b@soowpounds of Forrmula | have Formula XXl XeCmUR006/006221

NR7 RS RO O N HXXIX wherein: Zis 0, NH NR,

CH2, CHR, or CRR'; and 2Rl, R5, R7, R9, and Rio are

as defined above. [0063] In a further enbodi nent, the
compounds of Fornula | have one of Fornul ae XXX- XLV:

WO 2006/ 091646 PCT/ US2006/ 006221 23 Ro Ro Ro Ro
zzZ,z R NRTRLNRT R NR7T R, NRT R5 1\ tiR5

1 \wheEein R\, RERS, anRBy NEB dRfindbabpRs it > ORs NHHHH

[00&@?X XXX, 8505884 ex?’%%lhllént, R Qon%ogncgi @ F3RuiZ 1 havk Formula

XLVIL

wherein;

Ry, Ry, Ry, and Ry are as defined above;

Rz is one to four groups independently selected from H, F, Cl, By, I, OH,
NO,, alkyl, cycloalkyl, alkenyl, cycloalkenyl, alkynyl, aryl, heterocyclic, OR’,
CO4R', OCOR', CONR'R", NR"COR', NR'SO,R", SO,NR'R", (C=NR")NR"R™,

or NR'R"; and
nis0, 1, or 2.
[0066] In another embodiment, the compounds of Formula I have Formula
XLV
R
N-R4
Rs
Rg_ _ S O
XLV
wherein:

R, R3, Ry, Rsand Ry are as defined above;



R11 NR7 R, NR7T R, NRT RI NR7f RS 5~1R\ R 1
\' ~y R RS NCORs NCORs NORs HH H XXXW XXXV

WO0I¥XVII R o RRo RRo RRo Z z z R, N RICRUSNo&6221
RLNR7 RR" NR7 \ 0" RS RS R5'R Rsi ORs ORsi O
Rs- O/ HH/ HH XXXVIIbsXXXIX XL XLI R o Rio Ro

7 'z 0oz R, NRTRLNRT RR>N RT R NR7 \ r" RS
1\ RR\RRI RS RR; / NOR ORy; / NpRs NOH
HH XLl XLl XLIV XLV wherein Z, R, R5, R7, R9,

[008Nnd Rl Omas eurfasr elatddined:, aleonoepor@e 68 Fonmlaal havetdnerof

enhodi onpounds of Formula | have Formul a
XLV °“n‘¥r%\rr1 R5 ROON H XLV
PCT/ US2066/ 00

Ri /~n-Ra
1 = R5
Rg_v' /\O

ALIX

LXI

wherein:

6221

Ry N-Ra

R3
Ry, ~n-R

Rs
Re¢ P /\0

%

Li

Rs

Ry /SR
‘\ ',,‘\ Rg
Re—~ _ o/\O

Lv

Ra

Ry N-R4
{ A Rs
Rer P> g 0

LiX
Rg
Ry, ; N-Ra
R~ A 0

LXiit

R, Rs, R4, Rsand Ry are as defined above.

[0068])
Formulae LXV:

WO 2006/ OR91646
3

Ry, / N’Rza
7 “'Rs
Rer P OFO

L

Ry

X, Rs
Ro1r P O’ko

Lvi
R
R1,‘ ; N’R“
g |
=0

LX

Rs

Ry, /~n-R4
A Rs
Ro P 0

e}

LXIV

In a further embodiment, the compounds of Formula I have one of



24 wherein Rl, R5, R7, and RO are as defined above.
[ 0065] In another enbodi nent, the conpounds of Fornul a

wo 2vawgickormula XLVII: R3 RL N) RO/ , 1 RACI/NSD06/696221

XLVI1  wherein: Rl, R3, R9, and RO are as defined
above; R12 is one to four2groups independently
selected fromH F, d, Br, I, OH N2, alkyl,
cycl oal kyl, al kenyl, cycl oal kenyl, al kynyl, aryl,
heterocyclic, OR, (@02!, OCOR, CONR R', NR'COR

NR SC2R', SO2NR R', (C=NR')NR'F&‘0, or NRR'; and nis
0, 1, or 2. [0066] In anather lenbodi ment, the
conmpounds of Fornula | h Nrthia XLVIII: R3 R1
NRA RO 6GRR5 OO XLVIII \Wwherein: Rl, R3, R4, R5
and R9 are as defined apgve; 2RQ6/ 091646

PCT/ US2006/ 006221

wherein:

Ry, R4, Rs, Ro, Ry and Ry are as defined above.

[0069] In a further embodiment, the compounds of Formula I have one of
Formulae LXVI and LXVIL
Rio
O N’_ R1 9
| Ny Rs
o
Z '0) O
LXVI LXVil
wherein:
Ry, R4, Rs, Rg, Ryg, and Ry are as defined above.
[0070] In a further embodiment, the compounds of Formula I have one of

Formulae LXVIII and LXVIX:



25 [0067] In a further enbodi nent, the conpounds of
Formula | have one of Formulae XLIX-LXIV: R3 R3 R3
WORRIMHARA R NRa R NR4 R, NWR4 \ Rs \ RXT/URDOGR6221

RO ORe ORo ORy 0>0 / O/ OXLIX L LI LI R3R3
RRR3 R, NRAR, NRA R7 NNRARL- N~RA R5\ R5
RS R Rg- / OORs 1/ 70-- ORg OR OO LIIl LIV LV
LM RBRRBRBR3 R, NRA RR NRARLNR4A R, NR4 "
R\ """ 5RE" REROOR, i 0 Ri/ ORs- ORT/ OO
LVIT LVITT LIXLX R3 R3R3 R3 R, N_R4,R - N-R_4 R,
N~R4 R NR4 \ \, FFsRS\ " RSOleOhoRyOR9| O
Rg LXI'1 LX11l LXIV EXI RS wherein: R, R3, R4, R5 and
Ry are as defined-éabove.

R1 / N/R4 R1" N/R4

" "/R5 l ANNTIR RS
Ro— /=0 Ro—u P o)
N N
H H
LXVIHI LXIX
wherein:
Ry, Ry, Rs, Ry Ry, and Z are as defined above.
[0071] Useful alkyl groups include straight-chained or branched Cj.s alkyl

groups, especially methyl, ethyl, propyl, isopropyl, t-butyl, sec-butyl, 3-pentyl,
adamantyl, norbornyl, and 3-hexyl groups.

[0072] Useful alkenyl groups include straight-chained or branched C,.ig alkyl
groups, especially ethenyl, propenyl, isopropenyl, butenyl, isobutenyl, and
hexenyl.

[0073] Useful alkynyl groups are Cy.g alkynyl groups, especially ethynyl,
propynyl, butynyl, and 2-butynyl groups

[0074] Useful cycloalkyl groups are Csg cycloalkyl. Typical cycloalkyl
groups include cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl and
cycloheptyl.

[0075] Useful aryl groups include Cg.i4 aryl, especially phenyl, naphthyl,
phenanthrenyl, anthracenyl, indenyl, azulenyl, biphenyl, biphenylenyl, and
fluoreny! groups.

[0076] Useful heteroaryl groups include thienyl, benzo[b]thienyl,
naphtho[2,3-b]thienyl, thianthrenyl, furyl, pyranyl, isobenzofuranyl,
chromenyl, xanthenyl, phenoxanthenyl, 2H-pyrrolyl, pyrrolyl, imidazolyl,
pyrazolyl, pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl, indolizinyl, isoindolyl,
3H-indolyl, indolyl, indazolyl, purinyl, 4H-quinolizinyl, isoquinolyl, quinolyl,
phthalzinyl, naphthyridinyl, quinozalinyl, cinnolinyl, pteridinyl, carbazolyl, §-



[0068] In a further enbodi ment, the conpounds of

Formula | have one of Fornmulae LXV: WO 2006/ 091646
wERANBBO06/ 006221 26 RO ONR 1 Rl N R4 RCT/Bs2006/@6221

O LXV wherein: Rl, R4, R5, R9, R10, and Rl11l are as

defi ned above. [00691 In adurther enbodi nent, the

conpounds of Fornula |I have one of Fornmulae LXVI and

LXVII: RRo Ro (r)VNR 1 0O N-Ri R NRI RO N-R4

"R5 RS Rg- OORI1 OO LXV1 LXVII wherein: R, R4,

Rs, cad®lin o ,phemdthiRlidylar ecralnytlef pangddiadov @henp@biéGgyl,l n a

T e

PCT1.48ilghenoosgaire-2,PdoR] 1 RI-bminoisocoumarin, pyrido[1,2-
alpyrimidin-4-one, 1,2-benzoisoxazol-3-yl, benzimidazolyl, 2-oxindolyl, and
2-oxobenzimidazolyl. Where the heteroaryl group contains a nitrogen atom in
a ring, such nitrogen atom may be in the form of an N-oxide, e.g., a pyridyl N-
oxide, pyrazinyl N-oxide, pyrimidinyl N-oxide, and the like.

[0077] Useful heterocyclic groups include tetrahydrofuranyl, pyranyl,
piperidinyl, piperizinyl, pyrrolidinyl, imidazolidinyl, imidazolinyl, indolinyl,
isoindolinyl,  quinuclidinyl, morpholinyl, isochromanyl, chromanyl,
pyrazolidinyl, pyrazolinyl, tetronoyl, tetramoyl, or tetrahydroisoquinolinyl
groups, as well as heterocyclic groups fused with a heteroaryl ring, e.g.,
optionally substituted 5,6-dihydro-8H-[1,2,4]triazolo[4,3-A]pyrazinyl.

[0078] Optional substituents include one or more alkyl; halo; haloalkyl;
cycloalkyl; aryl optionally substituted with one or more lower alkyl, lower
alkoxy, methylenedioxy, halo, haloalkyl, aminosulfonyl, aryl, or heteroaryl
groups; aryloxy optionally substituted with one or more lower alkyl, lower
alkoxy, methylenedioxy, halo, haloalkyl, aminosulfonyl, aryl, or heteroaryl
groups; aralkyl; heteroaryl optionally substituted with one or more lower
alkyl, lower alkoxy, methylenedioxy, halo, haloalkyl, aminosulfonyl, aryl, or
heteroaryl groups; heteroaryloxy optionally substituted with one or more
lower alkyl, lower alkoxy, methylenedioxy, halo, haloalkyl, aminosulfonyl,
aryl, or heteroaryl groups; alkoxy; alkylthio; arylthio; amido; amino;
aminoalkyl, alkylamino, acyloxy; arylacyloxy optionally substituted with one
or more lower alkyl, lower alkoxy, methylenedioxy, halo, haloalkyl,
aminosulfonyl, aryl, or heteroaryl groups; diphenylphosphinyloxy optionally
substituted with one or more lower alkyl, lower alkoxy, methylenedioxy, halo,
haloalkyl, aminosulfonyl, aryl, or heteroaryl groups; heterocyclo optionally
substituted with one or more lower alkyl, lower alkoxy, methylenedioxy, halo,
haloalkyl, aminosulfonyl, aryl, heteroaryl, amino acid substituted sulfonyl, or

amino acid derivative substituted sulfonyl groups; heterocycloacyl optionally



,ZZ RLNRARRNR / RRE RR1~OR OHH

LXVII1 LXIX wherein: R, R4, R5, RO, Rl1l, and Z are
w@goodediemed above. [0071] Useful al kyl groups PCDUSmEs/006221

strai ght -chai ned or branched Cl1-18 al kyl groups,

especially nmethyl, ethyl, propyl, isopropyl, t-butyl,

sec-butyl, 3-pentyl, adamantyl, norbonyl, and 3-hexyl

groups. [0072] Useful al kenyl groups include

strai ght -chai ned or branched C2.18 al kyl groups,
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that are well known to those of skill in the art.

[0080] The compounds and processes of the present invention will be better
understood in connection with the following synthetic schemes which
illustrate the methods by which the compounds of the invention may be
prepared. Starting materials can be obtained from commercial sources or
prepared by well-established literature methods known to those of ordinary
skill in the art. It will be readily apparent to one of ordinary skill in the art that
the compounds defined above can be synthesized by substitution of the
appropriate reagents and agents in the syntheses shown below.

[0081] Compounds have the general structure of formula X are synthesized by

using a asymmetric 1, 3- dipolar cycloaddition as the key step (Scheme 1).



WD 2006/ 091646 PCT/ US2006/ 006221 28 car bol i nyl,
phenant hri di nyl, acridinyl, perimdinyl,
w@b@nasteé ol i nyl , phenazinyl, isothiazolyl, PCT/US2006/006221
phenot hi azi nyl, isoxazolyl, furazanyl, phenoxazinyl,
1, 4- di hydr oqui noxal i ne- 2, 30di one, 7-am noi soeounari n,
pyrido[1,2- a]pyrimdin-4-one, 1,2-benzoisoxazol-3-yl,
benzi m dazol yl, 2-oxindolyl, and 2-oxobenzi m dazolyl.
Where the heteroaryl group contains a nitrogen atomin
a rdedgmeduch nitrogen atommay be in the formof an
N-oxide, e.g., a pyridyl N oxide, . pyrazigyl oN- gxide,
pyrim di nyl N-oxide, and the |ike, }0077]

het er ANC groups include tegxrahydrofuran k Ph
pyr &myl | - diond , A perg, wr rdl i diHnyl’,
i mdaz |dﬂnyl i m dazol i nyl, NI nyl , 4

i soi ndol i nyl, qU|nucI|d|nyI hHI|nyI
|sochroﬁanyl ch?onanyl pyrazogldlnyl py?aﬂoliﬁyl,
tetronoyl, tetranDyI or tetrahydroisoquinolinyl
groups, as well as heterocyclic groups fused with a
het er oar yl rlnngeNgﬂ1 optional |y sub%ti-Gtied
5, 6- di hydr o- 8H [oL, 2,4 Ieii azol of 4, 3- A] pwfazi nyl .
[0078] Optional [ [
al kyl b, hal o; h&-a
SubsStiTurEd w
al koxy, netg Y
am nosul fonyl -8 : or heteroaryl Fs; aryl oxy
optionally substittuted with one or nore [ower al kyl ,
| oner al koxy, neéhylenedloxy, hal o, hal gal kyl
am nosul fonyl, aryl, or heteroaryl grougs; aral kyl ;
het er oar yl optlonally substituted with one or nore
[0082MWwer  Rledgghts addneeditials M)MCIMM aredi,0x ymcrbkaelv@ or
hal eter r oups;
e Saledl, pip OB BV ot i PR HOHD B o
| ovietn th‘K@IACh,I @\hélb-Mt@déidyl,), OPEYt drydnemmdbinooeyipm{isl) oifrate
ha'@ﬁbﬁ%ﬁ#c@ﬂkﬁ%ﬂyi fonyl, aryl, or heteroaryl groups;

al kox yIth|o am no; am no;
(0053 noal I@QWPO@FWWWF& Romulac KBk yre prepredcly Sheyprocedure
optdhenahnl¥ngybstituted with one or nore | ower alkyl,
| oner al koxy, nethyl enedi oxy, hal o, hal oal kyl,
am nosul fonyl, aryl, or heteroaryl groups;
di mvaase phosphi nyl oxy optionally substituted with one
or nore |ower alkyl, |ower alkoxy, nethylenedioxy,
hal o,




hal oal kyl , am nosul fonyl, aryl, or heteroaryl groups;
het erocycl o optionally substituted with one or nore
wo owenomshikyl , | ower al koxy, nethyl enedi oxy, haP@OT/US2006/006221

hal oal kyl, am nosul fonyl, aryl, heteroaryl, am no acid

substituted sulfonyl, or 3m no acid derivative

substituted sul fonyl groups; heterocycl oacyl

optionally WD 2006/ 091646 PCT/ US2006/ 006221 29

substituted with one or nore | ower aIkyI | ower

al koxy, nethyl enedi oxy, hal o, "kyl Ho-_Ho~™"
RUpPS, 1%

an1nosu|&onylp or heterogr

het er ocygl oal kax jﬁ optiopally siks ktutgq wi t B or
mor g A oaI+kyIN PbMEF—ﬁH*kQ O e hytened) al o,
hal o an1nosu| fonyl , aryhs het er oary ups;

enri ched
j'en-M Xt ur es of

partlahly unsatM@atgd heterocyclﬂalkyl optional ¢y
substituted with one or ower al kyl, | qweg
al koxy, nethylen@dloxy, Pi~€#qloalkyl :3—< on
ani nosul f® aryl, or hai 'yl groups; c;é
partiglly F%ted het eg 0 al kyl oxy qpth Pl y
subst+t-ut iR ond-er no (€ (ﬁfr aHdd- |
al koxy, Reune c>ened|oxng,a 0 al oal kyl Rregr o
am nosul fonyR, aryl, or hefeiaryl groups. F0079]
Certain of tghe conpounds of fohe present inventi on may
exi st as steregisoners including optical isonmers. The
I nvention |ﬁ§+6de§ all stereoisoners, both as pure
i ndi vi dualrst-eregdi soner
preparat i ons,
such stereois ‘
enant i oness onmay befay K or i to net hods
that are wefl tknown to those"of skill Tnhthe art.
[ 0080] The cmnpounds and prwcesses of th@(present
' vent| n Q
o B el n Sl LGRS,
theﬁhamﬁﬂﬁsrﬁ&mmh)éhBHhsﬂ@@mp6@n§s®0FBDN§C$nm@ﬁ@@@n
MRYpHE: PPRAAR 1ol ALRLAR, MLBH SnhdRnbecARhAl Hed
fron1co rcial “soufces or %@¥ par e
vel HCkghaisketaihed-s 1) CBrafinfeC %o@st%WOt é T RBs¥ of
or di IRFRY (fo ¥ L |NH) rbrtcl?ﬁer @fahdard ro\éédlu}e e preadi,| YﬁHzClT
apparent to one dinary s L .in the_ art t he
con%%@ﬁd&1H8%3%é%“%6%¥€N8&§0bé s?ﬁ¥ﬁg§9? H“B& IhCN
Subgbd #,HNObr @tﬁqeﬂsthﬁdar@.ﬁﬂéda@kl ate reagents and agents
{008@] the Séf)rr}}plgl?n%seaavnlggol\émnnu a )&%I may be prepared by a published
1,3—-dipolar cycloaddition reaction as shown in Scheme 3 (Fejes et al,
Tetrahedron 57:1129 (2000)).



[ 0081] Conpounds have the general structure of formula

X are synthesized by wusing a asymmetric 1, 3- dipolar
weywbogddé ti on as the key step (Scheme 1). WO PCT/US2006/006221

2006/ 091646 PCT/ US2006/ 006221 30 Schene 1. R1 O ~

G~Ph 14 NRO :N~O..B. RICHO -9--I- RO I O+ H
Ph HN HO 2 3\~-R5 5 Rlo. NRIORlo.N R11 ~ F~ O
Ph O bc RLN*~6RNH ' PhdR5 ----~ RS RO 0RO

O NN HH 6 X[0082] Reagents and conditions: a)
CHB3CHe2:eGH3CN, KF- A1203, microwave, or nethanol,
pi peri di neRrefI ux b 4A nol ecul ar si eves, toluene,

70C;, e) amige, d% Pb( OAc) 4, CH2d 2- N 1),
0C, or_a nlumcerlu itrate (CAN) ~Rs
KZ% z . 84 Con'pounds having>Fog XXNX- gl e
re t he pr own in Sche >
p X P %ﬁﬂﬂ?ﬁ( N
3 LXVI
[0086] Compounds having Formula XLVII may be prepared by another

published 1,3-dipolar cycloaddition reaction as shown in Scheme 4 (Fejes et
al., Tetrahedron 57:1129 (2000)).

Scheme 4.

[0087] Compounds having Formula LXV are prepared by a similar method as
the preparation of Formula X (Scheme 5).



Schene 2. WD 2006/ 091646 PCT/ US2006/ 006221 31 O O Ph

HO HOPh R OOPhPhPh Ri NR N5Db cs ?N>= -4
WOR6091646 RO 4 RO | N -IrRO NH OHH 3 LR5 5P@1/8S20p€006221

HO Ph ~ Ph OPh TBSOHO OPh Br ~Ph Ph d RR NR Nf

R N eRERER5 RIiI NO®W 1 ORI OHN HH 9 10
11 Ro ZOPh Ro-ZRoZ9R N~PhhR NHR NR7
RER 11 RNORSR '/ NORsi Os s HH 12 13 XXI X
Scheme 3.
Ry Oy O~ _aPh
y UL
~ % N~ YPh
RQ—E\IO%O 4- R4CHO .__a_.,. Rg‘((/\l(}o + H 4
Q
16 2 17 Ng, 5
Rw\N’RﬂO Rw\N,Rn
o /tph %
R
b, c Ry N d 1 NHR
X RS N = 5
Rg—{-/ . o) Re . 0
18 LXV
[0088] Reagents and conditions: a) CH,Cl-CH3CN, KF-Al, 05, microwave, or

methanol, piperidine reflux; b) 4A molecular sieves, toluene, 70°C; c) amine,
r.t.; @) Pb(OAc)4, CH,ClL-MeOH (1:1), 0°C, or ammonium cerium(IV) nitrate
(CAN), CH3CN, K,COs, 1.t

[0089] One aspect of the invention related to methods of preparing MDM2
inhibitor compounds. In one embodiment, the invention relates to a method of
preparing a compound having formula X, comprising
a) condensing a compound of Formula 1 with a compound of Formula 2,
e.g., in a solvent or a mixture of solvents (e.g., CH,Cl, and CH3CN) under
microwave in the presence of a catalyst (e.g., KF-ALO3) or in the presence of

a base in a suitable solvent to form a compound of Formula 3;

Ry

/

= l
Rg— 0]
g R{CHO Rg
H

7AB



[0084] Reagents and conditions: a) 4A nol ecul ar

si eves, toluene, 70C, b) ethanol/HCl, reflux; c)
wOlBkH9168¢6 hanol reflux; d) TBDVSCl, i m dazol e, PCDNF2006906221

i) trimethylacetyl chloride, diisopropyl ethylam ne,

CH2C12i ii) HCl/ethyl ace¥ate, r.t.; f) CBr4, Ph3P,

CH2Cl12i g) R1IOONa (for Z = 0), or RIONH2 (for Z = NH)

or other standard procedure; h) Pb(OAc)4 CH2C12- MeOH

(1:1), 0C or CAN, CH3CN, K2C03, r.t.; i) HCHO

NaBH3CN, CH3CN (for R7 = Me) or ot her standard

pr o@@emeesinq tho8sipowsims Sormuidr heifh meprpontAdf FoxtwAa 4 ardy be

Pr epadgfbuly o@FcQMQ]La'SSpg in & noti ﬁlﬁ%hﬁgn’c(w g! ngé)tlﬁ%

reaction as shown in Sch Fej es et

Tet M&3sedr ofn 2 5#111%91%(@9@0&)&’ nz@mlawm@eat elevated

PC—WGH&Q&@%Q 628t 7083 t036hE MBonshoumd of Poffuld¥; and ~- - RS Rr,

RO O + CH OHMHNH 3 14 0 LXVI [00861 Corrpounds

having Formul a XLVII may be prepared by anot her

publ i shed 1, 3-dipolar cycloaddition reacti O NaSios hown

in Scheme 4 (Fejes et al., Tetrahedron 57°%{29 }~F"

(2000)) . S@)herre 4 R3 RLRLNn R\ O +rR3

Rz ----- >/ M 3 15 LXVII [ 00871
havi p A LXV aripr epar ‘py a Sk

c) treating the compound of Formula 6 with an oxidizing agent (e.g.,
Pb(OAc)4, Ammonium cerium nitrate) in a solvent or mixture of solvents (e.g.,
CHyCL, and MeOH, CH3;CN) at a suitable temperature (e.g., about 0°C or

room temperature) to form a compound of Formula X;

Rio~, R4

N

wherein:

Ry, and Rs are independently H or optionally substituted alkyl, cycloalkyl,
alkenyl, cycloalkenyl, alkynyl, aryl, heterocyclic, CO,R', OCOR', CONR'R",
NR"COR', NR'SO;R", SO,NR'R", (C=NR")NR"R", or NR'R";

Ry is one to four groups independently selected from H, F, Cl, Br, I, OH, NO,,
alkyl, cycloalkyl, alkenyl, cycloalkenyl, alkynyl, aryl, heterocyclic, OR’,



the preparation of Fornmula X (Schene 5). WO

2006/ 091646 PCT/ US2006/ 006221 33 Schenme 5. R1 0 ,
w0o dos@ie4dN RO OO0 + RICHO a. RO 0+ HP 4 0 I1PCRUI2006/006221

LR5 5 R10.N~Rf~-~0 Rlo.. NNR11 OPh O b, c RL N-d

RRNH RS\ R5 RO 0O Rsi / 650 O 18 LXV [00881

Reagents and conditions: a) CH2Cl2- CH3CN, KF-A1203,

m crowave, or nethanol, piperidine reflux; b) 4A

nol ecul ar sieves, toluene, 70C, c¢) amne, r.t.; d)

Pb ( O&:F4OCER: QPRI QIR [CORLINR'$SBR" GO MRRBACENR )NR'R",

cerighRiRY) nitrate (CAN), CH3CN, K2C03, r.t. [00891

One _aspect_of the invention related to nethods of

pr e&q, ia% RvDwore iqdﬁ]pﬁngqqler,CQﬁb@g pitdonally, sgbatituted alkyl,
crossIang, i, SRLLT D83 oyl RO,
g E) (re1 E@‘ﬁé@g’éﬁ%‘: 22’p }Td\HS‘FOEg r rrul @H-WRSP2R" ¢ o rrp@&ghi' of
For MR(@=RR")NBR!"(CH,) /TGO GCMSRTCO0R, QCH})R(CQN_R'R@JC (CHz)é- .
AT et e TN R T
pr eSONERRGT  a (CHSELON-(@HsWGHMb! e JoyEmO)LCHRror'a
COMRORE, 8- ERHTHRORS (CHCH,0)-(CHz)m-CONRRY, (CH,CH,0),
(CH2)»-NR'R", (CH,CH,0),-(CH)n"NR'COR", (CH2CH0),~(CH )y
NR'(C=NR"NR",  (CH,CH;0)o-(CH2)-NR'SO;R",  (CHy),-(CH,CH,0),-
(CHp)m-OH, (CHz)p-(CH2CH,0)n-(CH2)m-OR!, (CH),-(CH2CH0)5~(CHy )
COOR!, (CHz)p~(CH,CH;0),-(CHy)i,-CONR'R", (CH;),-(CH2CH,0)5-(CHy)p-
NR'R", (CHa),~(CH,CH,0),-(CHy)-NR'COR", (CH2)p~(CH2CH0)y~(CH)
NR(C=NR")NR", (CHz)-(CH;CH;0),~(CH,)s-NR'SO.R", -CO-R’, -SOR’,
or -SO,R’;
n, m, and p are each independently 1-6; and
each R, R" and R™ is independently H or optionally substituted alkyl,
cycloalkyl, alkenyl, cycloalkenyl, alkynyl, aryl, or heterocyclic; or
R'and R", or R" and R", form a ring.
[0090] In another embodiment, the invention relates to a method of preparing
a compound having formula LXV, comprising
a) condensing a compound of Formula 16 with a compound of Formula 2,
e.g., in a solvent or a mixture of solvents (e.g., CH>Cl, and CH;CN) under
microwave in the presence of a catalyst (e.g., KF-ALO;) or in the presence of

a base in a suitable solvent to form a compound of Formula 17;
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PCT/ US2006/ 006221 34 b) condensi ng the conpound of
wo-md @43 with a conpound of Fornmula 4 and aPCDORMOGION6221

of Formula 5, e.g., in a non-polar solvent (e.g.,

toluene) in the presence ¥ a dehydrating agent

(e.g., 4A. nolecular sieve) at elevated tenperature

(e.g., about 70C) to forma conmpound of Forrmula 6; and

Rio,b N Rgo O-- R R N Ph OO0 Ph Ph ORs R9 O Re-

ONNPh N H3 456 c) treating the cBnpound of

Formula 6 wi fh an oxidizing agent (e.g., / Pb( OAc) 4,

Ammoni um_cetl (trate) in a solve i xture of

sol vents . @ suitable

tenperature (e. g(.),

e
forma corrpouq% of ForszIa X; RO N R;l'll 0 RL NH R5

b) condensing the compound of Formula 17 with a compound of Formula 4
and a compound of Formula 5, e.g., in a non-polar solvent (e.g., toluene) in the
presence of a dehydrating agent (e.g., 4A molecular sieve) at elevated

temperature (e.g., about 70°C) to form a compound of Formula 18; and

Rio~, R
10 N il_?o
Ry A
/ Ox_O-_,Ph
~ O,
Ro— | ¢ ‘ﬁ: ]: A\
9 Rs
NG N ph
H
17 4 5 18

c) treating the compound of Formula 18 with an oxidizing agent (e.g.,
Pb(OAc);, Ammonium cerium nitrate) in a solvent or mixture of solvents
(e.g., CH,Cl; and MeOH, CH3CN) at a suitable temperature (e.g., about 0°C or
room temperature) to form a compound of Formula LXV;

RW\N/RH

wherein:



RO ; ON H X wherein: RlL, and R5 are independently
H or optionally substituted al kyl, cycl oal kyl,

wa@bdoengless cycl oal kenyl , al kynyl, aryl, heter ocRCI/U82006/006221
C2R, OCOR, CONR R', NR'COR, NR SO2R', SO2NR R',
(CGNR)NR'R, or NR!; R9 #% one to four groups

i ndependently selected fromH, F, d, Br, I, OH N2,
al kyl , cycl oal kyl, alkenyl cycl oal kenyl, al kynyl,
aryl, heterocycllc WD 2006/ 091646

pCTRus sk nassn 2t S%deé{*ﬁhboveocm CONR R', NR'COR ,
[0043'] S2R'n aﬁ%anﬁ%dlmélﬁ:fm@éﬂ%lgeiates tdd m%&f ré%aﬁngand
are inde ent §P§%.Cqur optionally substltuted
al k§>r°°mp°89‘g ?&glg Rffruia SPPTIEY& | oal kenyl , al kynyl ,
ar yk) hebadensiycd Mﬁnpo(uﬂ-ﬁ)l? orriRila 3 w(itﬂallbmpoMoRFommla 4

f @W’}F f}(:%&l%_l%) 6‘601 ke nf”fjlﬁér'sg%é g., toluene) in the

CHB)eten@OMR &hydrétﬁigkgent@ 44 @iﬂ@cmlaﬁ&ve) 61@12)5&01@(&?:’

( gﬁ%@&g& %EI&Q(}' R 18 ’ozzn‘f A E.ﬁnpound of

(crﬁm@)?n (w)ncom (CH2CH20)" (CH2)n -CONR R',
(CH2CH2O)n  (CH2)m NR R, (CH2CH2O)n ( CH2) m NR CORY
(CH2CH20) n- (CH2) m  NR (C=NR') NR'' ,

( CH2CH20) i ( CH2) s SOBR",  ( CH2) p( CH2CH20) "5 hOH,
(CH2)p(CH2 O n(GH)[MOR , (CHR) p ( CH2CH20) nT{CH2) 1.
00O0R ) p( A{ CH2) MOOMR Re Rin N
(CHRE- n(df'—|2)n - N\R R',

(CH2) p cr@cmqn(cm) NR COR', (CHR2) p Re-lL
(CH2CH2@) n(CH2) m NR (C=NR' ) NR', AN
(CH2) p(CH2GH2O) n( GH2) m NR SC2R', -CO-R, -SQR, or
-SO2R ; n, m and p are each independently 1-6; and

b) heating the compound of Formula 7 in the presence of an acid (e.g.,

HCI) and then adding a reducing agent (e.g., NaBH,) to form a compound of

Formula §;

Ry N
Lo Rs
Ro—g o
Z N
H
8
c) condensing the compound of Formula 8 with a blocking agent (e.g., a

trialkyl silyl halide such as TBDMSCI) in a polar solvent (e.g., DMF)
followed by trimethylacetyl chloride or other protective agents in a solvent or
a mixture of solvents (e.g., diisopropyl ethylamine, CH,Cl,) and then acid
(e.g., HCI) to form a compound of Formula 10;



each R, R' and R'" is independently H or optionally
substituted al kyl, cycloal kyl, al kenyl, cycl oal kenyl,

w@bkdogngless aryl , or heterocyclic; or R and R',POF/UR006/006221
and R"', forma ring. [0090] In another enbodi nent,
the invention relates to a3#frethod of preparing a
conpound having fornula LXV, conprising a) condensing
a compound of Forrmula 16 with a conpound of Fornula 2,
e.g., in a solvent or a mxture of solvents (e.g.,
CH2C12 and CH3CN) under m crow&$_e<9n the presence of
a catalyst (e.g., KF-A12Q@3) or in t(;]e mresence of a
base in a suitabl et nt to f a \conmpound of

Fonnul a 17; WO 2006/ 091646h PCT/RUS 06221 36 RI
RO~ | O O RICHO RO\ 016 2 condensi ng the
conpound of For st h_an co % of Fornula 4

and a conpoundre rfoPa 5, N 1N a non-pol ar
solvent (e.g., to ueﬁ'e) in the pﬁbsence of a
dehydrating agent (é.g., 4A nol ecdl ar sieve) at
el evated tenperature (e.g., about 70C) to forma
conmpound of Forrmula 18; and R1I0, N Rgo o Ph RI R N
O OdPh Piteating @R@plm(mdl@ Toymuly é@withg helgenetongpgem de. of
For t [ ent

b D P B, MR, o aThat ool 46
sol Vel llfe g., CH2C12 and MeOH, CH3CN) at a suitable
tenperature (e.g., about OC or roomtenperature) to
forma conpound ofoFor mul a LXV; R30. .Roll

Ph 0O Ph

HO 01 Br j
. Ph Ph
N R4 N
Rg B Rs
Ro— 0 Rg—- o)
N Z N
H
10 11

e) displacing the halo group of the compound of Formula 11 with R;(ONa or

R1oNH; to form a compound of Formula 12;
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invention relates to a nethod of preparing a conpound

having formula XXI X, conpri%sing a) condensing a

conpound of Formula 3 with a conpound of Formula 4

and a conpound of Formula 5, e.g., in a nop pol ar

sol yent toluene) in the presence of a

deh¥dr attﬁeﬁ&%élj% RmRond 2’ F%mulﬁdize%lm Hr odiigye pecst (a8

az EPB(0RP)4.Cor a@hnsdniuhﬂ aetrﬂumu@ette) ah avalvaf ot eRREE 3F Yiknts

0 ound of Fornmula 7; R1
0 obeh BEEH Mg Y e EXRPR e RERePA Ba Rs
RO fOrodn tdmperatnle) tme&ﬁn H@nipbendedrpaund 3pdndFormul a 7 in

the presence of an acid (e.g., HO) and then adding a
reduci ng agent (e.g., NaBH4) to form a conmpound of
Formula 8; O Ph HO HO
Rip—Z th Rip—2
Ph
N

g) alkylating the compound of Formula 13 with an alkylating agent (e.g.,
HCHO, NaBH;3CN, and CH3CN) to form a compound of Formula XXIX;

R-]o""z

wherein Ry, Rs, Ry, Rg, Ryoand Z are as defined above.

[0092] An important aspect of the present invention is that compounds of
Formula I induce cell cycle arrest and/or apoptosis and also potentiate the
induction of cell cycle arrest and/or apoptosis either alone or in response to
additional apoptosis induction signals. Therefore, it is contemplated that these
compounds sensitize cells to induction of cell cycle arrest and/or apoptosis,
including cells that are resistant to such inducing stimuli. The inhibitors of the
interaction between p53 or p53-related proteins and MDM2 or MDM?2-realted

proteins of the present invention can be used to induce apoptosis in any



~Ph RLNPh RR NRGR RROR O NN HH 78_C)
condensi ng the conpound of Fornmula 8 with a bl ocki ng
w@ao®enKees 9., a trialkyl silyl halide such aspBDMB@®/)06221
in a polar solvent (e.g., DW) followed by _
trimethylacetyl chloride of0other protective agents in
a solvent or a mxture of solvents (e.g., diisopropyl
et hyl am ne, CH2Cl 2) and then acid (e.g., HO) to form
a compound of Forrula 10; WO 2006/ 091646 i )
PCTAIRSE0BHE 29 1reaisd mefigratofy orpesvep=bhY iy ndyskopRl R
RL Bbd¥ids. 1HRéhelenfBodimBRAth®inhibltors bhnBrekideddtd iddueRdpbtesid he
corrpomﬂd of ,F.orgr]ul a éos%/\n t§3a q%&eﬂat i ng agent
(e. g oolls CempASHn BnpBPS: i RROSHMGARIPRE. g, CHOL2) to

[00g31 M a hal modenpebedmed:, the invention pertains to modulating an
apoptosis associated state which is associated with one or more apoptosis-
modulating agents. Examples of apoptosis-modulating agents include, but are
not limited to, Fas/CD95, TRAMP, TNF RI, DRI, DR2, DR3, DR4, DRS,
DR6, FADD, RIP, TNFaq, Fas ligand, TRAIL, antibodies to TRAIL-R1 or
TRAIL-R2, Bel-2, p53, BAX, BAD, Akt, CAD, PI3 kinase, PP1, and caspase
proteins. Other agents involved in the initiation, decision and degradation
phase of apoptosis are also included. Examples of apoptosis-modulating
agents include agents, the activity, presence, or change in concentration of
which, can modulate apoptosis in a subject. Preferred apoptosis-modulating
agents are inducers of apoptosis, such as TNF or a TNF-related ligand,
particularly a TRAMP ligand, a Fas/CD95 ligand, a TNFR-1 ligand, or
TRAIL.

[0094] In some embodiments, the compositions and methods of the present
invention are used to treat diseased cells, tissues, organs, or pathological
conditions and/or disease states in an animal (e.g., a mammalian subject
including, but not limited to, humans and veterinary animals). In this regard,
various diseases and pathologies are amenable to treatment or prophylaxis
using the present methods and compositions. A non-limiting exemplary list of
these diseases and conditions includes, but is not limited to, breast cancer,
prostate cancer, lymphoma, skin cancer, pancreatic cancer, colon cancer,
melanoma, malignant melanoma, ovarian cancer, brain cancer, primary brain
carcinoma, head-neck cancer, glioma, glioblastoma, liver cancer, bladder
cancer, non-small cell lung cancer, head or neck carcinoma, breast carcinoma,
ovarian carcinoma, lung carcinoma, small-cell lung carcinoma, Wilms' tumor,
cervical carcinoma, testicular carcinoma, bladder carcinoma, pancreatic

carcinoma, stomach carcinoma, colon carcinoma, prostatic carcinoma,

genitourinary carcinoma, thyroid carcinoma, esophageal carcinoma, myeloma,



Formula 11; ol 0O Ph -~"-~Ph HOBr O-Ph R-Ph Rl N
1IN RSREROORI O NN HHI110 11 e) displacing
wo b@elgéas gr oup of the conpound of Fornula 11 BET/KS2006/006221
R10ONa or R1ONH2 to form a conpound of Fornula 12; O
o PhPh Br O RI5-Z Ph Phy RLNRLI N \ R RS RO/ N
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PCT/ US2006/ 006221 39 f) treating the conmpound of
Formula 12 with an oxidizing agent (e.g., Pb(QAc)4,
Or AWM WHEIoMA,| bitfal Ichaf&ha,i BnA @0 daeion@l efdoidettiab Of
sol vent s . . S
carcinoma, adrenal cortex carcinoma, malignant pancreatic insulinoma,
malignant carcinoid carcinoma, choriocarcinoma, mycosis fungoides,
malignant hypercalcemia, cervical hyperplasia, leukemia, acute lymphocytic
leukemia, chronic lymphocytic leukemia, acute myelogenous leukemia,
chronic myelogenous leukemia, chronic granulocytic leukemia, acute
granulocytic leukemia,  hairy  cell leukemia, neuroblastoma,
rhabdomyosarcoma, Kaposi's sarcoma, polycythemia vera, essential
thrombocytosis, Hodgkin's disease, non-Hodgkin's lymphoma, soft-tissue
sarcoma, osteogenic  sarcoma, primary macroglobulinemia, and
retinoblastoma, and the like, T and B cell mediated autoimmune diseases;
inflammatory diseases; infections; hyperproliferative diseases; AIDS;
degenerative conditions, vascular diseases, and the like. In some
embodiments, the cancer cells being treated are metastatic. In other
embodiments, the cancer cells being treated are resistant to anticancer agents.
[0095] In some embodiments, infections suitable for treatment with the
compositions and methods of the present invention include, but are not limited
to, infections caused by viruses, bacteria, fungi, mycoplasma, prions, and the
like.
[0096] Some embodiments of the present invention provide methods for
administering an effective amount of a compound of Formula I and at least
one additional therapeutic agent (including, but not limited to,
chemotherapeutic antineoplastics, apoptosis-modulating agents,
antimicrobials, antivirals, antifungals, and anti-inflammatory agents) and/or
therapeutic technique (e.g., surgical intervention, and/or radiotherapies).
[0097] A number of suitable anticancer agents are contemplated for use in the
methods of the present invention. Indeed, the present invention contemplates,
but is not limited to, administration of numerous anticancer agents such as:
agents that induce apoptosis; polynucleotides (e.g., anti-sense, ribozymes,
siRNA); polypeptides (e.g., enzymes and antibodies); biological mimetics

(e.g., gossypol or BH3 mimetics); agents that bind (e.g., oligomerize or



(e.g., CH2C12 and MeOH or CH3CN) at a suitable
tenperature (e.g., about OC to roomtenperature) to
wo eroagiee©nmpound of Fornmula 13; and 10 Ph _  RIOZUS0BL/®6221
ZPh RLNH RLNR5 RS RO; ORRON NH H12. 13
g) alkylating the conmpoundgpof Formula 13 with an
al kyl ati ng agent (e.g., HCHO NaBH3CN, and CH3CN) to
forma conpound of Fornula XXI'X; Rlo-Z R1I0 Z R1 NH Rl
N-R? R5 ft R O5/ NRO- O HN H 13 XXI X wherein
cdﬂﬁqlexRXVlthRQ BoR2 dardingl ngteafr eumasds&d N@el 1Ak 0 ¥Ry1afifp092]
orta spe { %eg vention is, that
’dsalb m‘EorW‘”ﬁ Al ﬁ‘&tj’&ega QEPY  CRPEPeyy r Rigfoum
andécuntpoamisphmmnlsmandpoajcm.ellpm'ﬁacﬁésa(bg mhtbodxesmdmagat@n_ of
- syl S ah., BRRa B8RP SRS, RtnEied BRGeghs. "
Th ereelfomeemc)dlﬁera; ée-g;,ontee”npmsa(tegd IFM agdhimdeukins (e.g., IL-

2)); adoptive immunotherapy agents; hematopoietic growth factors; agents that

induce tumor cell differentiation (e.g., all-trans-retinoic acid); gene therapy
reagents (e.g., antisense therapy reagents and nucleotides); tumor vaccines;
angiogenesis inhibitors; proteosome inhibitors: NF-KB modulators; anti-CDK
compounds; HDAC inhibitors; and the like. Numerous other examples of
chemotherapeutic compounds and anticancer therapies suitable for co-
administration with the disclosed compounds are known to those skilled in the
art.

[0098] In preferred embodiments, anticancer agents comprise agents that
induce or stimulate apoptosis. Agents that induce apoptosis include, but are
not limited to, radiation (e.g., X-rays, gamma rays, UV); tumor necrosis factor
(TNF)-related factors (e.g., TNF family receptor proteins, TNF family ligands,
TRAIL, antibodies to TRAIL-R1 or TRAIL-R2); kinase inhibitors (e.g.,
epidermal growth factor receptor (EGFR) kinase inhibitor, vascular growth
factor re‘ceptor (VGFR) kinase inhibitor, fibroblast growth factor receptor
(FGFR) kinase inhibitor, platelet-derived growth factor receptor (PDGFR)
kinase inhibitor, and Ber-Abl kinase inhibitors (such as GLEEVECQ));
antisense molecules; antibodies (e.g., HERCEPTIN, RITUXAN, ZEVALIN,
and AVASTIN); anti-estrogens (e.g., raloxifene and tamoxifen); anti-
androgens (e.g., flutamide, bicalutamide, finasteride, aminoglutethamide,
ketoconazole, and corticosteroids); cyclooxygenase 2 (COX-2) inhibitors (e.g.,
celecoxib, meloxicam, NS-398, and non-steroidal anti-inflammatory drugs
(NSAIDs)); anti-inflammatory drugs (e.g, butazolidin, DECADRON,
DELTASONE, dexamethasone, dexamethasone intensol, DEXONE,
HEXADROL,  hydroxychloroquine, ~METICORTEN, ORADEXON,
ORASONE, oxyphenbutazone, PEDIAPRED, phenylbutazone, PLAQUENIL,
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(e.g., methotrexate (amethopterin)); 2) pyrimidine analogs (e.g., fluorouracil
(5-fluorouracil; 5-FU), floxuridine (fluorode-oxyuridine; FudR), and
cytarabine (cytosine arabinoside)); and 3) purine analogs (e.g., mercaptopurine
(6-mercaptopurine; 6-MP), thioguanine (6-thioguanine; TG), and pentostatin
(2’-deoxycoformycin)).

[0102] In still further embodiments, chemotherapeutic agents suitable for use
in the compositions and methods of the present invention include, but are not
limited to: 1) vinca alkaloids (e.g., vinblastine (VLB), vincristine); 2)

epipodophyllotoxins (e.g., etoposide and teniposide); 3) antibiotics (e.g.,



prostate cancer, |ynphoma, skin cancer, pancreatic
cancer, colon cancer, nelanoma, nalignant nel anong,

wor@slgreicancer, brain cancer, primary brain PCT/US2006/006221
carci nonma, head-neck cancer, glioma, glioblastons,

liver cancer, bl adder can%br non-small cell [ung
cancer, head or neck carci noma, breast carcinong,
ovari an carcinoma, |lung carcinoma, snall-cell 1ung

carcinona, Wl ns' tunor, cervical carcinong,

t esfacEpAmRcinG GrinomyRR, Dl duppavbicin {daunermein pabdessic
car Gé;daﬁﬂBﬁm S HRGMGEN,C a;mamﬂyutim (rﬁlqir@ﬁycﬁ@r C4rR0 mﬁltontlyrc]:m ]
pro tati C. C ci.nony, eni_touri na rCI noma, yr0|
car EPHPEHEN @;o HnsigEags %ﬁrc‘r ?FB?fégmaﬁ’%) Riplogifg) response
200%&9&64@ Pcﬁférfdﬁ%@ﬁj Qﬁwmum%omuiaﬁmgob@nmkeé oA,

car BT -QIPER ey 7 AR e G Ror

pangy ﬂﬁh‘ttllttn‘edl uieas I(é. @plnsﬂroxyumd); @nmmyllgrdfazma aérthatias ¢4 08,
chorj ocarci Qgpa 0313
hyp YAl ceni a, éﬂeyr Ca ’hy peﬁ S f‘%remlc &agrﬁug’resg%\ft e
|y nfefgaayitotape (d,lédklélhi zald ammoelntednﬂnylwbphb@#mnc@oﬂuwmwsa
acu u I
P s L e R A
gr ameqlr@wtqg@stql@@ k@ﬁﬁafa afp egeste| acetaisy K eatrogens (eg.
Neug;eRlIRabRRAB, and RARA Qﬁﬁ/agﬁﬁr %"ﬁméﬁ%@éﬁé (.8, BRI
pol ycythemi a vera, essential  ‘thrombocytoSis,

Zﬂ% fndgogenss &ate tesREROM FERRTReE ‘W‘nﬁh‘éﬁﬁ“@ Bfes- {6)ssue

S ar &Qxﬁﬁirog@ﬁg €OH € MyfmKRY: CAHIR 7)pE | rlgge{tﬁgm-relgar?glgt }F]Oémfrllek N

nacro ul i ne and retino
T a?ﬂi @@ eu nhﬁ?%t ed aut oi nmune di seases;
[0i08f | ammatng royicdlijtis @ase Siat ispbamély aﬁhﬁ in hwm’apmabﬂy‘ ®hRki ve

dis . AlL.DS degen tive itions,. vascul
di SIB R i, e Sompoyitps anf melhos O fhic preieht:ipyegtiory |, for
canesmpleetht 7. &eﬁ"ong athd Eatgeddaingtra@hasdidiinca fdrmulatyher

enb&%lg%?t gen’csI ;?pr&%@ Col & |1J1 h@ %{r%‘t%%?fﬁ? L eqntgrrn%mnal

resi st 0 anf’l cancer agents
enmbeghtawat agenpipd todhe GRS I3 4i malbtael sfrgifar tfcrre)alamn tTabletlh

It Eg,lmea@émq&e 5f*e§?&§plﬁ? %tfﬁ@&dfh@gcsag?xfns Lgb?ove& ﬁﬁﬁg&tm ma\t?@t on

but are no I nfections caused by
vi r Geossskillsg dn e pra wilk appegpiate fhpe p [eredrst labrls” semsiredondllt he

l'i ke.s. approved chemotherapeutics describe approved indications, dosing

information, toxicity data, and the like, for the exemplary agents.

Table 1.

Aldesleukin Proleukin  |Chiron Corp., Emeryville,

(des-alanyl-1, serine-125 human interleukin-2) CA

Alemtuzumab Campath  |Millennium and ILEX

(I1gGlk anti CD52 antibody) Partners, LP, Cambridge,
MA

Alitretinoin Panretin Ligand Pharmaceuticals, Inc.,

(9-cis-retinoic acid) San Diego CA

Allopurinol Zyloprim  |GlaxoSmithKline, Research

(1,5-dihydro-4 H -pyrazolo[3,4- d]pyr1m1dm—4— Triangle Park, NC

one monosodium salt)

Altretamine Hexalen US Bioscience, West

(N,N, NN N"N" - hexamethyl-1,3,5-triazine- Conshohocken, PA




[ 00961 Sone enbodi nents of the present
provi de net hods for

w@booa/ogewpound of Formul a |

addi ti onal
limted to,

and at

t herapeutic agent (i ncl uding,
chenot her apeutsi ¢ anti neopl asti cs,
apopt osi s- nodul ati ng agents,

ant i

i nventi on

| east
but not

m crobi al s,

adm ni stering an effective anount
one PCT/US2006/006221

antivirals, antifungals, and anti-inflamatory agents)
and/ or therapeutic technique (e.g., surgical

| NrEReRHRLON, and/ or 1 adi offherapi ¢s). [00971 A nunber
of [&HikE@bl € anti cancer agenEsyoar e |éokitsemp] at ed for use
in teh@eﬂuﬁﬂt[ﬁ@d@w@f)y%%@] preslent inyention. |ndeed,| the
pr é@l&'ﬁrﬂ&e Mmiﬁgg‘ sont nPla’.}I 'Aﬁéldex H%aze&ca”Ut _i i_”i t ed

t o, ST L AL AN, Ofe NUTET/OUS  antpie@RGREsA®ENt S Such
as: tetra%g@ﬂs—aHtlhaftnaiondjdﬁﬁlyﬂ)pOpt o0si s:|whohyuni ¥ eot i dels

( e.[@msenicaiatide- SENSE, I bozyne§rlsen05| thefap‘ﬁiwlp‘eptl des

(e. enzynes_and antibodiles) . bisFeai"eal—mime S

(e. {

(e.lgee 0f Hgome ' j YN =T . 006221
42 @@mlz&%)epa%&nhfaaatBﬁaned%mﬁ A otleimNG UCh as Bax;

al kaﬂmnaelmemaibk»yd(@tzﬂlngalrnafgen ; i tunor anti biot}cs;
ant fa¥aVasaVaVl moce:

L) O Ul lu? , .
mon - ?2’53‘?"‘"3 ah J y&lonal ant far “"‘8. etjg?&eﬁarﬁ?ce‘gﬁaﬁ bodi es
con 6 _na 1)@9& paReer dr ugs,| toxi ns, defensjns),
t OXlbdiS ; rad| onucl i des; biolpgical | response modifjers
(e.{texgrotgnpgeby f er ons (e.qg. ., | FENeein ghigend) %

(e. Gleomspin . 2 oti ve | niRfBTAGES F MBS o
hen .9% ; ‘?f'{ﬁ E“‘f 2a9d" 5; agents that induce|
tu erentration (e.g., jall-trans-retinpic
aci p,emtgﬁlﬁe ther apy reagenpslofee. gRochant i sense t herapy
re @é#@@d@n@o Riled@ovicdes)); [umor vacci nes;
ang S it EesTNF- KB
m)d@f‘a? ﬁf‘émm%ghll CDK conpobmr s HDrAé I hhibitors;|{and
t helcjlok@ncddstRi@Es-opther4-Bx anpl es of __chenot herapeutic
confgeumds and anti cancer tthCé} i es Beyfl-Matty! Seuifoor  cop-
ad et B2 ApPERDIRiE R _di g a4 eppopads—are—kfiown
(] t 1a 1H1Qr armacguticals,
to Foﬁrﬁ’gsé‘“eé‘w PYRyosie® f ™t ar { Waff‘oog . ganimgtg,qf]jer red
enbeditaENt S, ant T cancer ageliRur&ONREHS@aAgants, [ Nat
i ndl@&@-[ﬁmmaﬁﬂpmﬂh}ﬁ- grifapepthgs] S. Agepbsnt hat i nduce
apoptiosizg-viicl ude, but are
benzenesulfonamide)
Chlorambucil Leukeran |GlaxoSmithKline
(4-{bis(2chlorethyl)amino]benzenebutanoic
cid)
aCisp]a‘rin Platinol Bristol-Myers Squibb
(PtCLHgN,)
Cladribine Leustatin, |R.W. Johnson
(2-chloro-2'-deoxy-b-D-adenosine) 2-CdA Pharmaceutical Research
Institute, Raritan, NJ
Cyclophosphamide Cytoxan, |Bristol-Myers Squibb
(2-[bis(2-chloroethyl)amino] tetrahydro-2H-  |Neosar
13,2-oxazaphosphorine 2-oxide monohydrate)
Cytarabine Cytosar-U |Pharmacia & Upjohn
(1-b-D-Arabinofuranosylcytosine, CoH}3N;0s) Company
cytarabine liposomal DepoCyt | Skye Pharmaceuticals, Inc.,
San Diego, CA
Dacarbazine DTIC- Bayer AG, Leverkusen,




not

W) ;

limted to, radiation (
tunor necrosis factor

| i gands,
ki nase inhibitors (e.qg.,
receptor (EGFR) ki nase i nhi

factor receptor (VGFR) kinase inhibitor,
(FGFR) ki nase inhibitor,

growt h factor receptor

e. g

X-rays,

gamma rays,

(TNF)-rel ated factors

W@ 200g/0916I0NF fam |y recept or proteins,
TRAIL, antibodies to TRAIL-R or TRAIL-R2);
¢pi der mal

bi tor,

TNF f ami PET/US2006/006221

growm h factor
vascul ar growth
fi brobl ast

pl af5é¥ %@lm‘%ﬂ@rlr“\*ﬁ‘é‘?ﬂ@m'@m# fac

°reqépray (PDGFR)

}

cq inhibitors ( uch

k i Xaml a n_d Bet
C tmomycx’n

as 3% Senced %ﬁ; sgase
HEF;EZEIRT? N,;ZHJRIII,T N o
ant{i - est r ogens (e q raI 0X

I'TD

LI'N,
i fene 4

and

Ji
oD

Mgt i bodi es (e
AVASTI N) :
nd tanoxifen):

g.,

ant i -

ancE *sﬂa jgnd%. Anfl ut ami de,

kot . ac.on

a2l o

Apghesrg | Lﬁraméte Thpqsema@qke

Fide,

LA\ A WA A w ) |

am u}g?iln‘f‘]ln TTCATTT 1]\4,
cor

( e.|gL-lyxo-leebeaajoly)-7, Belooxi C

nortetehdrodisd biribdrtt Laaiblydridret ory dr ugs

ant

R DR O omirE Y S Qqeswgl

gna
m  NS- 3

maphﬂmeneglm#mdml\lpnéﬁ) ugs—{(e
DEL.

e &’i@%@m E\?é%i
DE) trihydr B\Q)Q/ C

O?A{%ﬁ(@&hyl 3

hl or oq

phagnbut azone,
WO 2006/ 091646

lf)'fz]nuoX‘()l‘n2 (Zx% ?}?g?tﬁﬂsl’ bi

cERe 1Y

[ ors

(NSAI Ds));
alidin__DECAORON
Wéferftﬁ(am’éﬁl ,

METI CORTEN,
PEDI APRED,

f ‘3{25,68

di ne,

: ‘gg 221 43 pr ednp%‘l oneseraﬁeﬁé‘&mﬁ%’lﬁ‘ﬁ@‘

I3 IIU |/'-‘\1‘V|J|:/‘-‘\r<r 1 at
oxan ) )

i mdlwe) (FLUDARA) dacd

Ermécﬂa 1Y

4,6 @1-Geihyl- T, X draaligsians( CAVPTOSAFR

rbazi n

%harmi%é_? 'L%!I?hl ef-apeut iC

¢ (DTIC),

) -car .oxantrong
pe t!:rnlﬁ € %{aﬁﬁ

doxns mll@i 1Ba-hexa@@F8 kA E2E,
€4 @ﬂmenzTM%ERE or TA

TaxotWL

b‘gﬁﬁ‘ N5l i pl at i

bortez
QL) ;

Qg harvﬁhe@@als
Iﬁc BB g;v@ter NJ
om b, gefitinib,

cel l ul ar signalfi ng

bsgHCber ani des and Ccy

(ss 0) J(3- 6-t
th yxé-he‘:&%’r’ OEHE};%X -'13 Tdﬁox 9
pr wwhdle:erad@enm@&mddepf

Al
&”Wé r
t he

Iala

and

$Phargicad@r@RPOr | Ng
¢rPBBRIY nent s, t hd
pr esent inventic
nd at | east one

n
anti -

hy plexopigihi f er ati ve or ant I Nediphas

fr
pr

bm al kyl at i ng agents, ar

pducts (e.g.

Yi¥met a

herbs and cﬁé%f‘o‘ﬁl

Hhgmage&nipjosel ectjed
Hompaes, and natlur al
ant and/or ani nmal

doxorubicin liposomal

Doxil

Sequus Pharmaceuticals, Inc.,
Menlo park, CA

dromostanolone propionate
(17b-Hydroxy-2a-methyl-5a-androstan-3-one
propionate)

Dromostano
lone

Eli Lilly & Company,
Indianapolis, IN

dromostanolone propionate

Masterone
injection

Syntex, Corp., Palo Alto, CA

Elliott's B Solution

Elliott's B
Solution

Orphan Medical, Inc

Epirubicin
{(88-cis)-10-[(3-amino-2,3,6-trideoxy-a-L-
arabino- hexopyranosyl)oxy]-7,8,9,10-
tetrahydro-6,8,11-trihydroxy-8-
(hydroxyacetyl)-1-methoxy-5,12-
naphthacenedione hydrochloride)

Ellence

Pharmacia & Upjohn
Company

Epoetin alfa
(recombinant peptide)

Epogen

Amgen, Inc




der
for

WO pabosds but are not

(e.
nel

i ved conpounds).

use in the present conpositions and nethods

limte
g., mechl oretham ne,
phal an (L-sarcolysin);

d to:

cycl ophospham de,
47and chl oranbucil);

i fosfa
2)

et hyl eni m nes and net hyl nel ammi nes (e.g.,
hexanet hyl mel am ne and t hi ot epa) ;

(e.
( BC
anqg
(e.
din

ent] @@Y*Péﬁtphosphaﬁtdiw&'maﬂol ites suitd

busulfan) 4) nitr

soureas

3) al kyl sulfon
(e.qg.. carnust

[0100] Al kyl ating agents suitable

1) nitrogen PUFUS2006006221

m de,

at es
i ne

ﬁ%musqn U%)
N8
g ngg o
gwsphatefj & 6odili? AE, Infdfoh

Btrddipl St[bis@BARRShYtatberBEDI7E C

ydra‘;)nnr'nn0| tione. and

S|EmYst i n
t ocin))

ar boxar

nt hnrlc

arm W*Fe?tlFWPlh‘l CCNU) ;
g]’méi d 5) triaze

nde). [0101] In
iblefor use in

nes

sonme
t he

pr e
i m

( arreitymmt@ra) D ylicopydap
|dihpitre@ehdsphatd)5- f | uar our ac

fly
(fl
arlr g

ki) é/P§< i ne:
i -?gﬂz%.m g

L=.3 o B ps

B 2Eb Sy AN A
osiBy,rst M- di

hosp'l
plp

E
tfpos . f

toylsoglos
I Ne ang
il: 5-H

ne de. . bhu ar
Brtstol'l\‘/fers SarbrléF;,] E‘r

il ogs (e.g.,
tU), floxuridine

not
exat e

Fudl_?)
N

>

Veraid
e anal ¢

Briprivab Sned (cyt
gs (e.qg.,

e
(6-

St(&),k\,url e -Trer capt
{6 Rric @ Sbodner; 4- d-lE@)?i,, 17aiv6k) P8

RRESHES
nt ost af]

Cdhpany

0Si ne

P& Ulol oguani ne

(2'
e
in

Elm@mm cofor mycin)).
nt' Y nhnm’)t herapeut
§e(§fj§)§§§fi)ons and met

[010

Bupdgen S
iC__ager

B

sAmded, Inf ur t her

ts. suitable for

use

R%s  of

R¥lle present

i N\
al K
epi

[ @l Bihatt8 nucieatifh. analog b la@isital N

ﬁﬁhﬁrh]jﬂ-]a rrclr ude, but—are

@%oﬁﬁh Yitel B-Oxi ns (e.qg.,

PR 11
e (VLB
et oposi

nalno1@4p

EEH&Q‘&'DO}aHnes '1115 vi
Ceddd KROE NSt NE) ;

de and teni posi
PCT/US2006/

3)
44

4 @?;:xssrykaqegne((%aﬂ) WD 2
UOI'O racx -
GRAGELLI! ChRpnyCi

AT,

AU

nca
2)
de) ;
06221

(d dﬁ%ﬂr@sﬁéﬁﬁ T,

pl i
0

JPHE il
onycCI Ny,

Fupra
C-alphp¢d- 0446 sri-pehn amy ci n)
fluorgnentdyylp W@gon@l@st@ 1,3,5- Ll.Oha

F;Hl@c?éﬂ A

dnd i t ¢Ga@ing PucftdRido0 My C

par agi |

1 At arf

lel Bafthacehlic0TTY T

nase) ;

ron--al

5) bi ol og

il BondER)chia el (beaRBPP| at | n);

t‘”% whbe 1“ fi Aoy S f a0
o1t r g
ﬂmcl a ne

LBy @oaqru%%bwg conpl

emzar
exes (e

7) ant

G:I?I%L.illy

fa) - _g6)
7

x5
cisplatin
hracenedi ones (

@mm@mgamwm& substity
- t h\/l h\/rir

Molargir ¢

azine (

S th(Agery . |

Herivatives (e

i t:

SR LA s AERIY Lmagr :
SRAMOH;E- TrS- r-Tﬁlmf(Iﬁx%i'é\D
Arg-Pro-Azgly-NH2 acetate [CsoHysN 15014
(CoH,00),

T

Hydroxyurea Hydrea Bristol-Myers Squibb
[britumomab Tiuxetan Zevalin Biogen IDEC, Inc.,
(immunoconjugate resuliing from a thiourea Cambridge MA
covalent bond between the monoclonal

antibody Ibritumomab and the linker-chelator

tinxetan [N-[2-bis(carboxymethyl)amino]-3-(p-

isothiocyanatophenyl)- propyl]-[N-[2-

bis(carboxymethyl)amino]-2-(methyl) -

ethyllglycine)

Idarubicin Idamycin  {Pharmacia & Upjohn
(5, 12-Naphthacenedione, 9-acetyl-7-[(3- Company

amino-2,3,6-trideoxy-(alpha)-L- lyxo -
hexopyranosyl)oxy]-7,8,9,10-tetrahydro-

6,9, 11-trihydroxyhydrochloride, (7S- cis ))

\ﬁsiq)zineca fb?)'mace\uﬁcals '

n,
in
i cal

e.g.




(e.g., mtotane (o, p' -DDD) and am nogl utethimde); 11)
adrenocorticosteroids (e.g., prednisone); 12)
w@e@gesterars (e. g., hydroxyprogest erone caproatBCT/US2006/006221
medr oxypr ogest erone acetate, and negestrol acetate);
13) estrogens (e.qg., dlethylstllbestrol and et hi nyl
estradiol); 14) antlestrogené (e.g., tanoxifen); 15)
androgens (e.g., testosterone proplonate and
quoxynesterone) 16) antiandrogens (e.g.,
fl ut ga aft—A—gonadetopEp-TrehEashne: SQLToe
analgagm&gmgwn feuprolide). f%%%S] Anyagﬁboﬁytqc agent
t hat |chisrodtiudminaRirdhyddks@EL 327 a ¢ancer therapy context
findgggggu@mmbh@mbbnnosuijnnd and 3thndc of the

gtind mfleveet hel AGF%%EH d
gﬁ; Eﬁ]‘v’ 2&}%332;,9@'“%}]#53 nq a form @ﬁ o

oncolpyﬁdugqnyagﬁm]&e@ma{z@m&d forl use in the Un| ted
St at @scthardenitf@itd)at i onal _ count e rpart agencies to the
U. S. HnBfomn alfydi nt ai n si mi | ar f&quanlgw@amj‘ Falgrele: e

pr ovi ﬁ%&&am FReelof —oxenplaryantineni Ay EAG CRARET S
appré& b] ]w §§ in the US. ih %ﬁi the lart
wi || fappreciate’that the "prqduct Iabels" reqU|red on
all U S aporoved chenDthercb@u¢wbv descri be apprgved
indlﬁl 4“ i nfor F@ﬁ?”td’ﬁ@ﬁﬁ%‘@ﬁ?h, and

t he Ia‘mo eri no ar ox%s-ﬁ ﬂ:3¥4' gents. aBalé 1

Al des & hﬁm G @thkilna rom |Corp., |Eneryville,

(des- nany&mmmksewmmf ‘125 huran i nt érl eukin-2) CA
Al emligzgpab Canpath M | | enni yhmand [H9®ds (| gd a antli
CD52 gé\lemmggﬁ“apéﬂﬂﬁ@f@“) LP, |[Canbridge, MA

Alit LT Panret+n—trgand- W‘é)féb\}dﬁlIﬁﬁgdeﬁ'@brﬁ;Seaﬁt[é(-’WA
(9-ci @ﬂj@tnﬁcraaa S[48Qintho-sSahy-Di ggo CA Al | opuri nol

Zy| oprd,am 8 hexioBrrotdiKl | ne, Reséaroedin (1, 5- di hydro-4 [H
- pyr apwtiop3cisluimperaildreunet Tr i anglle Park, NC one
nono %é»un1salt) Al tretam ne |Hexal en US Bi osci ence,
Vst Tl her N NN = MeXaBRidigl {ikssstn Resdatch aZ1 Ne-
Conshehobkee rd-,tetr%ro-@phenylimidazo Foundation, Titusville, NJ

[2,1-b] thiazole monohydrochloride
C1 1H]2N28'HC1)

Lomustine CeeNU Bristol-Myers Squibb
(1-(2-chloro-ethyl)-3-cyclohexyl-1-

nitrosourea)

Meclorethamine, nitrogen mustard Mustargen |Merck

(2-chloro-N-(2~chloroethyl)-N-
methylethanamine hydrochloride)

Megestrol acetate Megace Bristol-Myers Squibb
170 acetyloxy)~ 6- methylpregna- 4,6- diene-

3,20- dione

Melphalan, L-PAM Alkeran GlaxoSmithKline
(4-[bis(2-chloroethy!) amino}-L-phenylalanine)

Mercaptopurine, 6-MP Purinethol |GlaxoSmithKline
(1,7-dihydro-6 H -purine-6-thione

monohydrate)

Mesna Mesnex Asta Medica
(sodium 2-mercaptoethane sulfonate)

Methotrexate Methotrexat | Lederle Laboratories
(N-[4-[[(2,4-diamino-6- e

pteridinyl)methylmethylamino]benzoyl}-L-
glutamic acid)
Methoxsalen Uvadex Therakos, Inc., Way Exton,




WO 2006/ 091646 PCT/ US2006/ 006221 45 2, 4, 6-triam ne)
Am fostine Ethyol US Bioscience (ethanethiol,

wWQ@2(06891 ¢ nopr opyl ) am no] -, di hydrogen phosphaP@r/UsS2006/006221
(ester)) Anastrozole Arim dex AstraZeneca
(1, 3-Benzenedi acetonitrile49a, a, a', a'-
Phar maceutical s, LP,
tetramet hyl -5-(1H1, 2,4-triazol -1 -yl nmethyl))
WIlmngton, DE Arsenic trioxide Trisenox Cell
Thet@peuwky-t-fubpe-g)ll-Beabtdd; WA Asprar agl nase El spdr

Mer ¢Re) 8 Co lnc.— (L-aspardagine ani dohydrol ase |type
EC- 1t°\’fAVPilErC hnj Ise—-St nf i J&] Mﬁfw Brll‘s}: MD’PY?%UI

itomycin G . Stat-oh; , 1 IMitqzyirex [SuperGen, nV'T)u n £
O 98RIne  ERTTTKE, —Cor - A >Ws’ddx‘e£' Bristol 0
an at -aauatoqelcniotobiahyn- zlaurham of | Myco acteri um Hovi s
(Ba phlbx’pnhslxlwamtte- Gukin [ESCG] . _Slbstrain Montredl)
bex psul es Tar gr et i¥ovinprgpa fdmPkrorpareteut | cdl s

(4-[C d”‘y 3 ro-3,5,5,8,8 _
pemhét lyﬁz et féﬁ:ﬁ’ %H)yl) ¢t henyl | benzoic acid)
bex ﬂ‘l’aﬂfcﬁiﬂ@ph@)ﬁ{oplohaf gretin LCi E?I&J?dﬂoliﬂ’-ﬁ R R GREL IvesAlD:ange,
Bl epnycin Bl enoxane Bri stol {9Wers Bdui bb_ Co.

(cyi‘@fe@%i’n@bgl ycopept i de ant i|Ylena c?OﬁlrI@d@Géh#mNY NY by

rti-eid- HS- bl eomici ‘ng‘h_&__%sﬂ_eg%ci n
St & re Ry ces—vertt TS eumcea | Genelics Institute, Inc.,

B2) |&apecCi tab| ne Xel oda Roch& Alexandria, VA
(5 »cdﬁxalxtm-b fTuor o- NF[{pent Yiis%y) C E@ﬁ)@%ﬂhdlabo,wtmﬂl ne)
(cis-[(1R,2R)-1,2-cyclohexanediamine-N,N’} NY

[oxalato(Z-)~0,0’] platinum)

Paclitaxel TAXOL Bristol-Myers Squibb
(58, 20-Epoxy-1,2a, 4,78, 108, 13a-
hexahydroxytax-11-en-9-one 4,10-diacetate 2-
benzoate 13-ester with (2R, 3 S)- N-benzoyl-3-
phenylisoserine)

Pamidronate Aredia Novartis
(phosphonic acid (3-amino-1-
hydroxypropylidene) bis-, disodium salt,
pentahydrate, (APD))

Pegademase Adagen Enzon Pharmaceuticals, Inc.,
{((monomethoxypolyethylene glycol (Pegademas |Bridgewater, NJ :
succinimidyl) 11 - 17 -adenosine deaminase) |e Bovine)

Pegaspargase Oncaspar  |Enzon

(monomethoxypolyethylene glycol
succinimidyl L-asparaginase)
Pegfilgrastim Neulasta Amgen, Inc
(covalent conjugate of recombinant methionyl
human G-CSF (Filgrastim) and
monomethoxypolyethylene glycol)

Pentostatin Nipent Parke-Davis Pharmaceutical
Co., Rockville, MD
Pipobroman Vercyte Abbott Laboratories, Abbott
Park, IL
Plicamyein, Mithramycin Mithracin | Pfizer, Inc., NY, NY
(antibiotic produced by Streptomyces plicatus)
Porfimer sodium Photofrin QLT Phototherapeutics, Inc.,
Vancouver,
Canada
Procarbazine Matulane | Sigma Tau Pharmaceuticals,
(N-isopropyl-p~(2-methylhydrazino)-p- Inc., Gaithersburg, MD
toluamide monchydrochloride)
Quinacrine Atabrine Abbott Labs

(6-chloro-9-( 1 —methyl-4-diethyl-amine)




Car bopl atin Paraplatin Bristol-Mers Squi bb
(platinum diammne [1,1
weywbomst@nedi car boxyl ato(2-)-0, 0']-, (SP-4-2)PCT/US2006/006221
Carnustine BCNU, Bristol-Mers Squi bb
(1, 3-bi s(2-ehl oroethyl)-1-rfotrosourea) Bi CNU
Carnmustine with Polifeprosan 20 | nplant Qi adel
Qi | ford Pharmaceuticals, Wafer Inc., Baltinore, M
Cel ecoxi b Cel ebrex Searl e Pharnmaceuticals, (as
4- [ Putfigmippedpihoxybeadine) ) - 3-  (t1i fl uorponethyl)- England 1

s¢ I b zenes fElicl namSere SY“@ZH?ber"anbuul
[Leﬁﬁzggﬁltaﬂjp tSL w] + hmeJnJm H [ b orlﬂb—\lntl)inr et hyv

A AACTOITT TCrrrNrT o1 T J\ g d
ani holhENZaREaMS BAQLS ac d) RS pl B A Bkt O
Bri sh@bkmdWier S Squi bb (Pt CIZHENL) ,alﬂ,exlaa}pne

Leugte@mpimpnt pREYY Johnson ‘ ' .
(2- SH?P E9EeL eoxy- b- Dadeno@h%) Phatppale Plaieirac eut|i cal

Res ,"Ifl‘t‘:ﬁgg%l w)g ﬁgo%g;nﬁ% rE NJ* OfePBphosphani de

Oyt cazaﬁn,)- L bi&ebiHanodART 250 nattiicdp b

(2- abd@ﬁyamnshl oroet hyl ) am no] t et rahydro- 2H Neosar.

13, Zalex‘aza}Ehosphorl ne 2- oxi (ReleohofPper ere) W@yt MAabi ne
1440

Q/t rneci-a—&-U Inl ohh

T TTetoT

No vadex S r i

(1- Q@@[&l%bﬂéﬁ’;ﬁ WEAn ﬁ%in%ﬁ@‘ hatex oeiPANesH ey ”_@Sﬁlﬁaésny
cyt AL&RkEhninRRSQ Skye Pharnmaceuti cal s,

| nc propan@aarb@yleqm)) CA Dac ar l azi ne DTI G Bayer AG
LevBpRydetd WD 2006/ 091646 PETRIS230€11006221 46
(3,4-dihydro-3-methyl-4- oxoimidazo[5,1-d]-
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teniposide, VM-26 Vumon Bristol-Myers Squibb
(4*-demethylepipodophyllotoxin 9-[4,6-0-(R)-
2- thenylidene-(beta)-D-glucopyranoside])
Testolactone Teslac Bristol-Myers Squibb
(13-hydroxy-3-oxo0-13,17-secoandrosta-1,4-
dien-17-oic acid [dgr ]-lactone)

Thioguanine, 6-TG Thioguanin ) GlaxoSmithKline
(2-amino-1,7-dihydro-6 H - purine-6-thione) le
Thiotepa Thioplex  |Immunex Corporation

(Aziridine, 1,1',1"-phosphinothioytidynetris-,
or Tris (1-aziridinyl) phosphine sulfide)
Topotecan HCl Hycamtin jGlaxoSmithKline
((S)-10-[(dimethylaminc) methyl]-4-ethyl-4,9-
dihydroxy-1H-pyrano[3', 4": 6,7] indolizino
[1,2-b] quinoline-3,14-(4H,12H)-dione

monohydrochloride)

Toremifene Fareston Roberts Pharmaceutical
(2-(p-[(Z)-4-chloro-1,2-diphenyl-1-butenyl]- Corp., Eatontown, NJ
phenoxy)-N,N-dimethylethylamine citrate

(1:1))

Tositumomab, I 131 Tositumomab Bexxar Corixa Corp., Seattle, WA

(recombinant murine immunotherapeutic
monoclonal 1gG,, lambda anti-CD20 antibody
(I 131 is a radioimmunotherapeutic antibody))

Trastuzumab Herceptin  [Genentech, Inc

(recombinant monoclonal IgG, kappa anti-

HER2 antibody)

Tretinoin, ATRA Vesanoid |Roche

(all-trans retinoic acid)

Uracil Mustard Uracil Roberts Labs
Mustard

Capsules




(5-
car

(3,3-dinethyl-Il-triazeno)-imdazol e-4- Donme Ger many
boxam de (DTIC)) Dactinonycin, actinonycin D

w@emaegem Merck (actinomycin produced by StreptDOymes006221

par

Amg

dau

vul I us, C62H36N12016) Dar bepoetin al fa Aranesp
en, Inc., Thousand Oaks;! (reconbi nant peptide) CA
nor ubi ci n | i posonal DanuoXom Nexst ar

Phar rraceuti cal s,

Q. acet ] illaYa) ') 8 frlf‘IQDVI

((

I ng
8,9

S.Ccl-S cet QOX
3/;111;;.13 c1 é’ oroa@adr éimY_&nl-lZX ol Vﬁlét Zopy Eglﬁ%-o negrf( %

Y
7
((3slkish- ganrz@taxdr-&xa@ydm&,s;hi tyi hydraxy- | oxy- b, 12-

nap ﬂlﬂ&@ﬁh@dmnmelhw{[éam orj de) Dgunorubicin HCO ,
dadﬁ’é Hm@@'rowvll “ﬁ@lf"\?q/)éfh Ayer st|, Madison, NJ ([ (I
S, 3. hy pﬁ%‘é‘f AneghthacelA® 6 14 - hexahydr o

3,5 oxy-| O-nethoxy-6, I{ I-dioxo-I-
napnmaﬁemydroc&nﬁm no- 2, 3, o- (veibleoXyl il pha)- L- Tyxo
- he Ode hydrochl oride) Denileukin diftitok
Ont|¥ieeris Pagen, Inc., Hopki nEo8eeYin (F'ele"b’nbi nant peptide)
VA Zinecart—Phalymere g bel b

((3»13» 4 hydeole-gBE Ryl - 1, 2- et hanedi y| )&bl S- g 6- Conmpapy

pi A
Phg

((3
Bri

smacdlaetisone)-REavepaxel [Taxot erle Aventi s
dibseenhitingdmhia(1:2)(salt)])

AenEoledtps Z%’HéaeriH@f“ﬁNtert- | nc},
ﬁﬁgﬁy ér?n% j}ra "gtosl’f%mea er, 13-gster with

5b-

20-€epoxy 1Za, 4, 7b, 10h, T 3a-hexahydroxytrax- II-en-9-

[000¢ 4- acChliRbRer2 age%&z @@Ah@p utclmd@y i bnds DRNEK URYE ivded1Cl

Adri amycin Pharmacia & U
| Osjdentgfief (b3 bays; apgeapcey aglivi |%65@y1059@enﬂy rReseved Gy ibrany

U.S. Food and Drug Administration or other counterpart agencies or are
undergoing evaluation for new uses. Examples include, but are not limited to,
3-AP, 12-O-tetradecanoylphorbol-13-acetate, 17AAG, 852A, ABI-007, ABR-
217620, ABT-751, ADI-PEG 20, AE-941, AG-013736, AGRO100, alanosine,
AMG 706, antibody G250, antineoplastons, AP23573, apaziquone, APC80135,
atiprimod, ATN-161, atrasenten, azacitidine, BB-10901, BCX-1777,
bevacizumab, BG00001, bicalutamide, BMS 247550, bortezomib, bryostatin-
1, buserelin, calcitriol, CCI-779, CDB-2914, cefixime, cetuximab, CG0070,
cilengitide, clofarabine, combretastatin A4 phosphate, CP-675,206, CP-
724,714, CpG 7909, curcumin, decitabine, DENSPM, doxercalciferol, E7070,
E7389, ecteinascidin 743, efaproxiral, eflornithine, EKB-569, enzastaurin,
erlotinib, exisulind, fenretinide, flavopiridol, fludarabine, flutamide,
fotemustine, FR901228, G17DT, galiximab, gefitinib, genistein, glufosfamide,
GTI-2040, histrelin, HKI-272, homoharringtonine, HSPPC-96, hul4.18-
interleukin-2 fusion protein, HuMax-CD4, iloprost, imiquimod, infliximab,
interleukin-12, IPI-504, irofulven, ixabepilone, lapatinib, lenalidomide,

lestaurtinib, leuprolide, LMB-9 immunotoxin, lonafarnib, luniliximab,
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Phar maci a & Upj ohn PFS Conpany | ntravenous

i nj ection doxorubicin |ipo¥omal Doxil Sequus

Phar maceuticals, Inc., Menlo park, CA dronostanol one

propi onate Dronobstano Eli Lilly & Conpany,
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( hypiefoniyame e tpidaptrdne M@EI3aKY PSC 1833, nepibtch ﬁcﬁrfh;ééib&ﬁ&ne,
R iR s MR A R
47 ﬁstefnarhuMab €4 Hiiylitadsha mitaetan, 81 ,LB]S!ﬂﬁnsatraplatm SB-,
(ot IsPTold) oSt ShELAU RELL) spnion e
suberoylamhde hydroxamic acid, suramin, talabostat talampanel, tariquidar,
temsirolimus, TGFa-PE38 immunotoxin, thalidomide, thymalfasin, tipifarnib,
tirapazamine, TLK286, trabectedin, trimetrexate glucuronate, TroVax, UCN-
1, valproic acid, vinflunine, VNP40101M, volociximab, vorinostat, VX-680,
ZD1839, ZD6474, zileuton, and zosuquidar trihydrochloride.

[0105] For a more detailed description of anticancer agents and other
therapeutic agents, those skilled in the art are referred to any number of
instructive manuals including, but not limited to, the Physician's Desk
Reference and to Goodman and Gilman's “Pharmaceutical Basis of
Therapeutics" tenth edition, Eds. Hardman et al., 2002.

[0106] The present invention provides methods for administering a compound
of Formula I with radiation therapy. The invention is not limited by the types,
amounts, or delivery and administration systems used to deliver the
therapeutic dose of radiation to an animal. For example, the animal may
receive photon radiotherapy, particle beam radiation therapy, other types of
radiotherapies, and combinations thereof. In some embodiments, the radiation
is delivered to the animal using a linear accelerator. In still other
embodiments, the radiation is delivered using a gamma knife.

[0107] The source of radiation can be external or internal to the animal.
External radiation therapy is most common and involves directing a beam of
high-energy radiation to a tumor site through the skin using, for instance, a

linear accelerator. While the beam of radiation is localized to the tumor site, it
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[01%) f - deoxVe 2.a’n1 d]?apfl UWLBE%E(;I dtffeve 1 iosensitizers  (e.g.,
metronidazole, misonidazole, intra-arterial Budr, intravenous
iododeoxyuridine (IudR), nitroimidazole, 5-substituted-4-nitroimidazoles, 2H-
isoindolediones, [[(2-bromoethyl)-amino}methyl}-nitro-1H-imidazole-1-
ethanol, nitroaniline derivatives, DNA-affinic hypoxia selective cytotoxins,
halogenated DNA ligand, 1,24 bengzotriazine oxides, 2-nitroimidazole
derivatives,  fluorine-containing  nitroazole  derivatives, benzamide,
nicotinamide, acridine-intercalator, 5-thiotretrazole derivative, 3-nitro-1,2,4-
triazole, 4,5-dinitroimidazole derivative, hydroxylated texaphrins, cisplatin,
mitomycin, tiripazamine, nitrosourea, mercaptopurine, methotrexate,
fluorouracil, bleomycin, vincristine, carboplatin, epirubicin, doxorubicin,
cyclophosphamide, vindesine, etoposide, paclitaxel, heat (hyperthermia), and
the like), radioprotectors (e.g., cysteamine, aminoalkyl dihydrogen
phosphorothioates, amifostine (WR 2721), IL-1, IL-6, and the like).
Radiosensitizers enhance the killing of tumor cells. Radioprotectors protect
healthy tissue from the harmful effects of radiation.

[0109] Any type of radiation can be administered to an animal, so long as the
dose of radiation is tolerated by the animal without unacceptable negative
side-effects. Suitable types of radiotherapy include, for example, ionizing
(electromagnetic) radiotherapy (e.g., X-rays or gamma rays) or particle beam

radiation therapy (e.g., high linear energy radiation). Ionizing radiation is
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course of one day, the total dose is ideally fractionated and administered over
several days. Desirably, radiotherapy is administered over the course of at
least about 3 days, e.g., at least 5, 7, 10, 14, 17, 21, 25, 28, 32, 35, 38, 42, 46,
52, or 56 days (about 1-8 weeks). Accordingly, a daily dose of radiation will
comprise approximately 1-5 Gy (e.g., about 1 Gy, 1.5 Gy, 1.8 Gy, 2 Gy, 2.5
Gy, 2.8 Gy, 3 Gy, 3.2 Gy, 3.5 Gy, 3.8 Gy, 4 Gy, 42 Gy, or 4.5 Gy), preferably
1-2 Gy (e.g., 1.5-2 Gy). The daily dose of radiation should be sufficient to
induce destruction of the targeted cells. If stretched over a period, radiation
preferably is not administered every day, thereby allowing the animal to rest
and the effects of the therapy to be realized. For example, radiation desirably
is administered on 5 consecutive days, and not administered on 2 days, for
each week of treatment, thereby allowing 2 days of rest per week. However,
radiation can be administered 1 day/week, 2 days/week, 3 days/week, 4
days/week, 5 days/week, 6 days/week, or all 7 days/week, depending on the
animal’s responsiveness and any potential side effects. Radiation therapy can
be initiated at any time in the therapeutic period. Preferably, radiation is
initiated in week 1 or week 2, and is administered for the remaining duration
of the therapeutic period. For example, radiation is administered in weeks 1-6
or in weeks 2-6 of a therapeutic period comprising 6 weeks for treating, for

instance, a solid tumor. Alternatively, radiation is administered in weeks 1-5
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(1-( Zén%nﬁeoﬁkg,' I%EJ]MLI‘)C-Og inc%ﬁlb&ggély IIﬁc{eed, any type of antibiotic may
be used including, but not limited to, antibacterial agents, antiviral agents,
antifungal agents, and the like.

[0112] In some embodiments of the present invention, a compound of
Formula 1 and one or more therapeutic agents or anticancer agents are
administered to an animal under one or more of the following conditions: at
different periodicities, at different durations, at different concentrations, by
different administration routes, etc. In some embodiments, the compound is
administered prior to the therapeutic or anticancer agent, e.g., 0.5, 1, 2, 3, 4, 5,
10, 12, or 18 hours, 1, 2, 3, 4, 5, or 6 days, or 1, 2, 3, or 4 weeks prior to the
administration of the therapeutic or anticancer agent. In some embodiments,
the compound is administered after the therapeutic or anticancer agent, e.g.,
0.5,1,2,3,4,5, 10, 12, or 18 hours, 1, 2, 3, 4, 5, 0or 6 days, or 1, 2,3, or 4
weeks after the administration of the anticancer agent. In some embodiments,
the compound and the therapeutic or anticancer agent are administered
concurrently but on different schedules, e.g., the compound is administered
daily while the therapeutic or anticancer agent is administered once a week,
once every two weeks, once every three weeks, or once every four weeks. In
other embodiments, the compound is administered once a weeck while the
therapeutic or anticancer agent is administered daily, once a week, once every

two weeks, once every three weeks, or once every four weeks.
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Cor porspbisovg to induction of apoptosis. Preferably, about 0.01 to about 25 mg/kg
is orally administered to treat, ameliorate, or prevent such disorders. For
intramuscular injection, the dose is generally about one-half of the oral dose.
For example, a suitable intramuscular dose would be about 0.0025 to about 25
mg/kg, and most preferably, from about 0.01 to about 5 mg/kg,

[0114] The unit oral dose may comprise from about 0.01 to about 1000 mg,
preferably about 0.1 to about 100 mg of the compound. The unit dose may be
administered one or more times daily as one or more tablets or capsules each
containing from about 0.1 to about 10 mg, conveniently about 0.25 to 50 mg
of the compound or its solvates.

[0115] In a topical formulation, the compound may be present at a
concentration of about 0.01 to 100 mg per gram of carrier. In a preferred
embodiment, the compound is present at a concentration of about 0.07-1.0
mg/ml, more preferably, about 0.1-0.5 mg/ml, most preferably, about 0.4
mg/ml.

[0116] In addition to administering the compound as a raw chemical, the
compounds of the invention may be administered as part of a pharmaceutical
preparation containing suitable pharmaceutically acceptable carriers
comprising excipients and auxiliaries which facilitate processing of the
compounds into preparations which can be used pharmaceutically. Preferably,
the preparations, particularly those preparations which can be administered
orally or topically and which can be used for the preferred type of

administration, such as tablets, dragees, slow release lozenges and capsules,
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animals include veterinary animals (cows, sheep, pigs, horses, dogs, cats and

the like).

[0118] The compounds and pharmaceutical compositions thereof may be
administered by any means that achieve their intended purpose. For example,
administration may be by parenteral, éubcutaneous, intravenous,
intramuscular, intraperitoneal, transdermal, buccal, intrathecal, intracranial,
intranasal or topical routes. Alternatively, or concurrently, administration may
be by the oral route. The dosage administered will be dependent upon the age,
health, and weight of the recipient, kind of concurrent treatment, if any,
frequency of treatment, and the nature of the effect desired.

[0119] The pharmaceutical preparations of the present invention are
manufactured in a manner which is itself known, for example, by means of
conventional mixing, granulating, dragee-making, dissolving, or lyophilizing
processes. Thus, pharmaceutical preparations for oral use can be obtained by
combining the active compounds with solid excipients, optionally grinding the
resulting mixture and processing the mixture of granules, after adding suitable
auxiliaries, if desired or necessary, to obtain tablets or dragee cores.

[0120] Suitable excipients are, in particular, fillers such as saccharides, for
example lactose or sucrose, mannitol or sorbitol, cellulose preparations and/or
calcium phosphates, for example tricalcium phosphate or calcium hydrogen

phosphate, as well as binders such as starch paste, using, for example, maize
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gastric juices. For this purpose, concentrated saccharide solutions may be
used, which may optionally contain gum arabic, talc, polyvinyl pyrrolidone,
polyethylene glycol and/or titanium dioxide, lacquer solutions and suitable
organic solvents or solvent mixtures. In order to produce coatings resistant to
gastric' juices, solutions of suitable cellulose preparations such as
acetylcellulose phthalate or hydroxypropylmethyl-cellulose phthalate, are
used. Dye stuffs or pigments may be added to the tablets or dragee coatings,
for example, for identification or in order to characterize combinations of
active compound doses.

[0121] Other pharmaceutical preparations which can be used orally include
push-fit capsules made of gelatin, as well as soft, sealed capsules made of
gelatin and a plasticizer such as glycerol or sorbitol. The push-fit capsules can
contain the active compounds in the form of granules which may be mixed
with fillers such as lactose, binders such as starches, and/or lubricants such as
talc or magnesium stearate and, optionally, stabilizers. In soft capsules, the
active compounds are preferably dissolved or suspended in suitable liquids,
such as fatty oils, or liquid paraffin. In addition, stabilizers may be added.

[0122] Possible pharmaceutical preparations which can be used rectally
include, for example, suppositories, which consist of a combination of one or
more of the active compounds with a suppository base. Suitable suppository
bases are, for example, natural or synthetic triglycerides, or paraffin

hydrocarbons. In addition, it is also possible to use gelatin rectal capsules
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example, sodium carboxymethyl cellulose, sorbitol, and/or dextran.
Optionally, the suspension may also contain stabilizers.

[0124] The topical compositions of this invention are formulated preferably as
oils, creams, lotions, ointments and the like by choice of appropriate carriers.
Suitable carriers include vegetable or mineral oils, white petrolatum (white
soft paraffin), branched chain fats or oils, animal fats and high molecular
weight alcohol (greater than Ci3). The preferred carriers are those in which the
active ingredient is soluble. FEmulsifiers, stabilizers, humectants and
antioxidants may also be included as well as agents imparting color or
fragrance, if desired. Additionally, transdermal penetration enhancers can be
employed in these topical formulations. Examples of such enhancers can be
found in U.S. Pat. Nos. 3,989,816 and 4,444,762.

[0125] Creams are preferably formulated from a mixture of mineral oil, self-
emulsifying beeswax and water in which mixture the active ingredient,
dissolved in a small amount of an oil such as almond oil, is admixed. A fypical
example of such a cream is one which includes about 40 parts water, about 20
parts beeswax, about 40 parts mineral oil and about 1 part almond oil.

[0126] Ointments may be formulated by mixing a solution of the active
ingredient in a vegetable oil such as almond oil with warm soft paraffin and

allowing the mixture to cool. A typical example of such an ointment is one
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the spirit and scope of the invention.

EXAMPLE 1

DESIGN OF MDM2 INHIBITORS

{0129] Since many anti-cancer drugs are either natural products or contain a
core pharmacophore derived from natural products, a search was done for
natural products that could provide a novel scaffold for the design of
compounds capable of inhibiting the interaction between p53 and MDM?2.

[0130] Computational docking studies were carried out using the GOLD
program (version 2.1) with the ChemScore fitness function. The structures of
ligands were constructed at SYBYL 6.9 and energy minimized by Tripos force
field. The MDM2 structure was extracted from the crystal structure of MDM?2
bound with p53 (PDB code: 1YCR). Hydrogens were added to the protein
using SYBYL 6.9. The active site was defined to encompass all atoms within
a 12 A radius sphere, whose origin was located at the center of the Trp23 of
the p53 peptide. The standard Genetic Algorithm protocol was selected for
the docking. For each compound, 20 individual docking runs were conducted.
The generated 20 solutions of each ligand were ranked according to the score
of ChemScore. The best ranked solution of each ligand was rescored by X-

Score and used in the further analysis of binding mode.
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EXAMPLE 2

FLUORESCENCE POLARIZATION BINDING ASSAY

[0132] Compound 1a was synthesized as shown in Scheme 1 using an

asymmetric 1,3—dipolar reaction as the key step (Sebehar et al, J. Am. Chem.
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tag at the N terminus was stable and soluble, and was used for the FP based

binding assay.

[0134] The dose-dependent binding experiments were carried out with serial
dilutions of the tested compounds in DMSO. A 5 ul sample of the tested
samples and preincubated MDM2 protein (0.010 pM) and PMDMG6-F peptide
(0.001 pM) in assay buffer (100 mM potassium phosphate, pH 7.5; 100 pug/ml
bovine gamma globulin; 0.02% sodium azide, purchased from Invitrogen Life
Technology), were mixed in Dynex 96-well, black, round-bottom plates

(Fisher Scientific) to produce a final volume of 125 pl. For each assay, the
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[of38] exaniSluoleQRh®! BEkled p53-based peptide had a Kq value of 1 nM
with MDM?2, which is consistent with its previously reported high affinity to
MDM?2 (Garcia-Echeverria et al, Med. Chem 43:3205 (2000)). In this
binding assay, a natural p53 peptide (residues 13-29), which was used as a
positive control, and 1a were determined to have X; values of 6.7 uM and 8.5
pM, respectively (FIG. 5). Hence, 1a is a fairly potent inhibitor of the p53-
MDM?2 interaction.
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concentratipns, by different adm nistration routes,

etc. | quﬂ’énbodinents, the conpound is
adm nj reg prior to the therapeutic or anticancer
agen 9H5, 1,72, 3, 4, 5, 10, 12, or 18 hours,
1, 2, o) ays, or 1, 2, 3, or 4 weeks prior
to the afgtration of the therapeutic or
antica ent. In sonme enbodi nents, the conpound
is &m nistgered after the therapeutic or anticancer
agent, e.g.,
1f
[0139] As indicated above, the isobutyl group in 1a is not optimal and the

hydrophobic interaction at this site was further optimized using 1b as the
template. Modeling studies showed that a 2,2-dimethyl propyl group can
enhance the hydrophobic interaction (FIG. 2) and the resulting compound 1d
was synthesized. It was found to have a K; value of 86 nM and is thus a
highly potent inhibitor of the p53-MDM?2 interaction, being 78-times more
potent than the natural p53 peptide.



0.5, 1, 2, 3, 4, 5, 10, 12, or 18 hours, 1, 2, 3, 4,

5, or 6 days, or 1, 2, 3, or 4 weeks after the
wa@evsndsee at i on of the anticancer agent. |n SOPET/US2006/006221

enbodi nents, the conpound_and the therapeutic or

anti cancer agent are adnin?@tered concurrently but on

di fferent schedules, e.g., the conpound is

adm nistered daily while the therapeutic or

i cancgr _agen t once
[oi; Lry tmclg) (\;/(\)rlelg s&eélﬂ °é% C\?eorf%h G‘P( 0819 Eel Pla\é\%% S Byery
f ouronyeekds.leland 1Hvére desmmbd)dtdrmnth@;zect rhxevmg)amm]hdandsa

adr, Eéa%ﬁfr&;‘i‘mﬂ@g%@ tﬂgg %h,m b hg\g?d%{/ﬁ%r S@L%‘ia’elgtsgg%%égq(

ant 1 cancer ‘agen tere once
onc thahedr 1e anti Wosherle ke lessootset thanckdyant iy feet, Fibdesd bimlingonce

eve%eﬁﬁet{ts WE&H e WO ZQ%ﬁfnﬁ%ﬁﬁ‘% %%Iés%i%?ﬁ%o% 56

ositions wt SCOo I's invention

.ncreararétl\e@rsr wereSHRsstially dxsspasiethen Hl @Re- Donpounds of the

present invention are contained in an anount which is
[oefif ective to achieve its intended purpose. Wile

i ndi vidual needs vary, detennination of optimal

ranges of effective anounts of each conponent is

within the skill of th&ENMPLEYpically, the conpounds

may be admnistered to mammals, e.g. humans, orally

at a dose of 0.00281t GROWTHINIKBITION an equi val ent
anmount of the pharnaceutically acceptable salt

t hereof, per day of the body weight of the manmal
[Ogging treated for disorders responsive to induction

apoptBE; Baomdspniseg it yron-gepdide swalpmoleeple Bhibiton HVERy/ kg
I S pdpalid-yasalinhibitgd € ried stqii:briblr (S%_ﬁtperrr@ﬂlﬁhﬂyo 134 Fredi®kd that
prey suc sorders. . Fo r.amuscul a |on
thepogérmn qﬁ@ 5&@%@§°§%%ﬁ#48h&bﬁgF cligp sy éseégflﬁOSe
FordﬁmawpheMMEmmuﬁmdb@ewmnMdawusmuhammdoemsMMUidﬂhe
abo t t refer bly,
fr 0#1{3% @881:912%3 6%0\?%?1 3 ulzltéo e a iVIWr)gasggZ? Qe f‘ Yor al
dos#re mggicted iphdvs eelr‘»qtl@)m mtv@mer 03116) ith @itlse @ Udss ﬁﬂﬁ)ﬂ g,
pr ef,eLRH! %n—%ﬁtﬁnap%)tlm ()P%S%b Qiliest B9 g@ed@&lohg] & c&P&B&tﬂ” d.

The unit dose m ni stered one or nore
dai ¥syevaEs daeloppd wrgéwmarbprettee eAnce &DEal &3 ea]éﬁype) and

conp@i h43gmdith e RRQU LD tokict Fr-ab 8f Eorxgguﬁﬂg onGRANERERNT | Y

about 0.25 to 50 ng of the conpound or its solvates.
were also examined on a iormal prostate epithelial cell line.

[0143] Cells were seeded in 96-well flat bottom cell culture plates at a density
of 3-4x10> cells/well and incubated in the presence of compounds for 4 days.
The rate of cell growth inhibition after treatment with increasing
concentrations of the compounds was determined using WST-8 (2-(2-
methoxy-4-nitropheny1)-3-(.él‘v-nitrophenyl)-5-(2,4disulfopheny1)—2H-
tetrazolium monosodium salt (Dojinde Molecular Technologies Inc.,
Gaithersburg, Maryland). WST-8 was added at a final concentration of 10%
to each well and the plates were incubated at 37°C for 2-3 hrs. The



[0115] In a topical fornulation, the conpound may be
present at a concentration of about 0.01 to 100 ny
w@enegems of carrier. In a preferred enbodi nePtT/US1966/006221
conmpound i s present at a cg?centration of about
0.07-1.0 ng/m, nore preferably, about 0.1-0.5 ng/m,
nost preferably, about 0.4 ng/m . [01161 In addition
to admi nistering the conmpound as a raw chem cal, the
co unds of. the inventiaon nmay, b m ni.stered as, part
o SO gocte i selPEE s Mol 86 48O PEE o BleP
phakMuleailtr ilzaict-FEGSNEPL B )e Tarconenisation ofrfieicompgmds

et RS . i Litat :
R e
phariratbenreiic diel untredtydededs ayl fhe celishiesated eptarthe Fommpnds.
par rhelnolis Ha&:%lﬁ lcé%f FHdh %ﬁlﬂﬁbﬁl ph g&n;sg—d%f]%eﬂ?fashionbe

adm nistered orally or topically and which can
[Oiddbd f orAs predigeds rappeugd 14 mas bighly xastive &t inhibition of selch

as LRbEhINGPRIRESmMpLANIE ase W% R EES vaRdor 0.83
capsul es, WO 2006/09f646 PCT/ US2006/ 00622 57 nouth

ri neMsFIGP) nbemprundsibe Le anddf also eifegtivedy Whibirsrell giqwth
hai kvith i 10§ Esaluch @I 12, €. 5  and SR IPO Q&spestidlelR | (BIG. 6). Their

preparations which can be admnistered rectally, such
b *Blipisn & Pt o GB udit PoCN G el Pl et oy
adnibeir $indaiiaéimitey td MDY eleliular seledfivisivar evdliiteddh POFS,

t opi.gal |. r o 'y, contain f bout 0.01 to 99

per it aisg PR s FRELE st (PR DRBHorowaE bl of
act patent CoPp3 welth(tsgn, in .DigeP bells (MG, 1). Fdrexewdd, pilewith an

[01 e r et | Qs L ;

| vt TARS I ARREHS El, SRDAMMIADSEL B RINCE 1y
expedlisence the beneficial effects of the conpounds of

[OMBF i nveﬁﬁcie qaxmah_' Q:El%nﬁ%t hi gl—tﬁﬁec 3§agimln§al.acro§cem in

mamal s, e.gu,_hunans, al t hough e invention I's not
i nt §7YGeRm e ob &bdorsiofitheerf3-NPMe rintemptioness giew ratigenser
vet @ik riiat Ay HdySoe(foR¥iecti @ B8 Rquddly $StiveNa rkﬁﬁ? nd3REIS
cats _and the |ike). [0118] The conpounds an )
phafface iy ey 5&1&@3%?% (Elst nerRAGdg W evaluated in

admhdtinslt iemad phta@ripitielans!d (PatC)acik eNeybhesy addnt waded
PUT ROSGincd Hat TAHIR S 1Cx0 value of 6.0 uM in PrEC cells (FIG. 8).
Hence, 1d was 13-times less potent in PrEC cells than in LNCaP cells and

displays a good selectivity for normal cells.



adm ni stration may be by parenteral, subcutaneous,
i ntravenous, intranuscular, intraperitoneal,

wao e@nsgisuéral , buccal , i ntrathecal, intracrani aPCT/US2006/006221

i ntranasal or topical routgi. Al ternatively, or
concurrently, adm nistrati may be by the ora
route. The dosage adm nistered will be dependent upon
the age, health, and meight of the recipient, kind of
concurrent treatnent, $¥§@¥L frequency of treatnent,
and the nature of the e %e3|red [0119] The
pharnaceutlcal parations of the present invention
Bre | i BRI S & RS SIHERROSNE - DNEnown,
for exanple, by nmeans of conventional m xing,
granul ati ng, dragee-naking, gissolving, or
| yophi l'i zi ng processes. Thq\ phar maceuti ca
preparations for oral use cahk—%e obtai ned by
conmbi ning the active conpounds s th solid excipients,
g |ng m xture and

optionally grinding the
anyFeQ, after adding

processi ng the m xture of
suitable auxiliaries, ST Wésiled or necessary, to

obtain tablets or dragee cores. [0120] Suitable
0F4&di pi enteert dechniguesyr Eleggntal anafysey e BYPHNYs by the

Sac ERAdrineAs of ERXmistBXSMBL QIriREHt) 8 MIChiSHC IS EArbeRMTI t Ol
or bltol cel l ul ose preparations and/ or cal ci um

phoS Vit welecuiss formplag areceiyen; elemeoial APppsEipmay e fund fo
cal ok whhkhy 0B BgeMhe [MROBAGA tveinesatnlse lotheBdsebididier OpisddC h

as starch paste, usi.n or exanpl.e, maize.

20081861 ﬁvé?f%%%o%/ 6%)6 515 5 dGCC Py, ;‘?‘?TE\R}%)‘&F 241

st apchrimeterc@n SHALE hSinglovattal Xtr@r alalysig @ladpérformed at the

L; 3?%;\;(3 %%%arcﬁggb%ﬁatq%w#sh#%tgﬁq %C g NMR spectra were recorded
carbb&%hﬁ&hyméeClUwﬁgswﬂﬁawdﬁ@wmpbﬂyﬂVﬁyﬂkpwraGmmdnne

| f SL%N%%OO At hEg" 3411 R %ma%ggxr&ﬁe@fad@ﬁch gheh
as the above-nenti one starc es anhnd al so
car BoWrnetey | werdedclas eesger [millierd(pel y dewnfield from

py r Eéﬁlaingtﬁﬂﬁlan@ gans)or glegi 'fcmoﬁ/lr@c labbrQiatBnsS 3hd Jsbersof
sodlun1alg|nate Auxi l'i aries are, above al

71 omeFBiPa NG Sl < Sheet § DHPT o8 S aRaTp e,
SI I hemmm«aj &, = &duBla ldb&blAGdt & doiblSaples d RRIGEM quagistCh -as
%un1stearate or cal cium stearate, and/or

poI effiyl ene gl ycol. Dragee cores are provided with
[0847ij t abl eMethat Angs a\Abﬂhﬁdh, of i6fchlﬂ>ﬁ£<i»ﬁx&lﬂle (Ab® g W \ikamin t O

0a5kh 1§ dcBRy k9L ml WERASE 0 80 SAREERES, 10 9

sacc
were added. After 10 min at roorn temperature, the solvent was removed in

vacuo, and the residues together with the flask were placed in a microwave
oven and heated for 5 min (60 ~ 80 W). Extraction was carried out with 150
mL CH3CN, the solid was filtered off, and the solvent was removed in vacuo

to yield the crude product, which was used without further purification.



used, which may optionally contain gumarabic, talc,
pol yvi nyl pyrrolidone, polyethylene glycol and/or

W paoatdswe di oxi de, | acquer sol utions and suit abCEUS2006/006221
organi c solvents or sol vent n1xtures In order to
produce coatings resistant %% gastric juices,
sol utions of suitable cellul ose preparations such as
acetylcellulose pht hal at e or

| | ul ht h t .
TR BB CSBoRR 1 0 B,
dr agéemt oathang shenzafdehyde Xidxrfphmpl) ﬁmplj)edldmb (foi g aste'reoilid@lr

0 ongiste KIGRARGESULAER0TRL IR S ol AP LY Frered

conpound dose er pharmace
pr e peli aitd waskediicold methandd & yigé the prmalptogudtnel ude

fitq Ig%d |

seare ca%s egﬁﬁa e’gP%Lé gb?p”qfﬂgﬁﬂ fLs??QEZer
such7.a%5(dgl y 887 &k, 16Y), 541 (dj 1-05.87 HaeHLsI- ) T= TapHy 283,
can t ahn n the form of
granu?yg QP 6%ﬂﬁﬁﬁcggyﬁ%§e q&??ﬁﬂélllers such as

| act ose, binders such as starches, and/or |ubricants
such as talc or nagnesiBxnNEigns ate and, optionally,
stabilizers. In soft capsules, the active conpounds

[é‘lr5@] pr ef %lenﬁanJr gauref@rg oviHB aﬁqs e ggg%,?qbl e

ids, such qui d
add|t|ona)stabﬁﬂ%9%®@3dﬁym@@4ﬁ&@@éﬂwlDQQQW¢P@@EI%1e
phargmceuti cal preparatlons whi ch can be used rectally
i nclude, ,for exanpl e, 333|tor|es whi ch consi st of

[958 nbi nakl DBER 6500 HifZ, 51D BE8 G, tHe2¢ (s VD), ¢6Apdids
Wi t hmd 18PRBSL .98 ¥m 0ABEs. o SW, T abl £ BLAPYS. égo(laa 7 basges

are,_for exanple, natural or synt het'i ¢ tr| ycerides,
or p%}%g?ﬂﬁ) hydr ocarbons. | n addition, is also

possbggggjf uigggﬁbﬂgmaﬁmaﬁhah,ﬁanaumes WD ﬁ806/091646
I ch _consi st of cO nat i

G e ack N0 CORRBTGEL 0158 al. Pho sl 877 bk

mat efid, aly 7i7a6d vdem, 1y, 7 2x aapl=e1.1d, 7 g, 1H)] @dy-Cceri @Ges,

pol yet.hyl ene glycols, or paraffln hydrocarbons

[01 ) Suitable formul ations for par ent era

adm ni st cpt i RE{GATHLar6le-(dohleotienzyHiddntlt 1, D-aihydrb-itdoe2-

active conp ounds in water-soluble form for exanple,

wat er - so?uble salts and al kaline solutions. In
addi ti ond) sushEbshaytidene-trdneo-8Hihydro-indol-2-one

e) 3-E-Benzylidene-6-fluoro-1,3-dihydro-indol-2-one

f 3-E-Benzylidene-6-trifluoromethyl-1,3-dihydro-indol-2-one

2) 3-E-6-Chloro-3-(4-bromo-benzylidene)-1,3-dihydro-indol-2-
one

h) 3-E-6-Chloro-3-(4-methyl-benzylidene)-1,3-dihydro-indol-2-
one

1) 3-E-6-Chloro-3-(4-methoxyl-benzylidene)-1,3-dihydro-indol-2-

one



conmpounds as appropriate oily injection suspensions

may be adm nistered. Suitable |ipophilic solvents or
waeewcodwds | ncl ude fatty oils, for exanple, sSesSROBUSING/(06221

or synthetic fatty acid esters, for exanple, ethyl

oleate or triglycerides or 7ol yethyl ene gl ycol - 400.

Agueous i njection suspensions nmay contain substances

whi ch increase the viscosity of the suspension

i nclude, for exa sodi um car boxynet hyl cel | ul ose,

sorbi t ol , Yand/BE° r? éﬁ‘l—tﬂ%{orn@ﬁ&lrbepzyllflﬁ@) L3rdpdrei on
may al so @@etkabie Stabilizers. [0124] The topica

iti t hi t f | at ed
or of or abl § as T ore S el erieantteney he biie et
the |ike Bynehoice of appropriate carriers. Suitable
carriers fncl v or. m.ner
pet rol at ufh (V\h%fj}?e go ? "%pg'fhﬁglﬂorhen eé‘ﬁ)clnéalhéf‘ﬁ%l“ﬁmr ats
or oils, awmheral fats and hi gh nol ecul ar wei ght

al COhO! ( %eatﬁ 6%@0% if szgroch Ben ] g%es i ead]é;%?o&%{j(g_rz? are

those in ich the i ngr é
Enul si fiefs stabili zers hurrect ants and antl oxi dant's

ey ) 50 B Lk Yae0S (iPbly 05, 0AL B TRACL g8l

penetrati &% enhancers can be enployed in these

be. found ) n S P Koo tydlegbel ARG PR

[0125] CrPans *di& CBP&?’%%‘B’P&WWH‘FWH&PT@Wﬁﬁdﬁﬂ@-m@k@ur e
of m nerabneoi |, self- enulsifying beeswax and water in
ive ingredient, dissolved in a

whi ch m xture t

smal | anmo¥ht c}fg] g‘r‘?ﬁ@m 3-gysloexyimeiniisd Sotitydrorigdedrng ed.
A tthcalﬂbexaHEGGMB&)Sq@&p&mmmﬂﬁ&mﬁlQﬂﬁmﬂﬂhﬁaa(me

i ncl udes ou rt ts
beeswax, bou%}%gcggf'%ﬂWWﬁ%V%wnﬁ%$bﬂ%b3ﬂﬁﬁﬁ?ﬂfob%rt
al nrond oi¢ne [ 0126] QO ntnents nay be formulated by

m Xi ng a ol uki t Gl Ve i

veget abl e§0| I tssEﬁ@ ﬁmf%’? ﬁﬁln% di gmleth '?ﬁf%&ﬁ‘ﬁﬁsrg 6’%11{0?2 ~one
paraffin Wnd 3d-}-tuHerotphdinisyineteldne)-@ dobro-1A-diyydicc al
exanpl e ohagychean ointnment is one WO 2006/ 091646

PCT/ US2006/ 006221 = 60 whi ch i ncl udes about 30% al nond
oi | and aBout 37Fo¥kiere-25hpto-Ysarviifigneh6-bylorovigh-djmtdro-

indol-2-one

W) 3-E-3-(3-Chloro-4-fluoro-benzylidene)-6-chloro-1,3-dihydro-
indol-2-one

X) 3-B-6-Chloro-3-(3-chloro-5-fluoro-benzylidene)-1,3-dihydro-
indol-2-one

y) 3-E-3-(3-Bromo-benzylidene)-1,3-dihydro-indol-2-one

7) 3-E-3-(3-Bromo-benzylidene)-6-trifluoromethyl-1,3 -dihydro-
indol-2-one



[0127] Lotions may be conveniently prepared by

di ssolving the active ingredient, in a suitable high
woredoeoeas wei ght al cohol such as propyl ene gPgDUE2006/006221

pol yet hyl ene gl ycol . [0128{ The foll ow ng exanples are

illustrative, but not Iiniling, of the nethod and

conpositions of the present invention. O her suitable

nodi fications and adaptations of the variety of

condi ti ons and par amnet IIy encountered in

clinical therapy and mﬁ%@ﬂﬂg#e ObVIOUS to those

skilled in the art are within the s |t and pe of

t he @MASHR, BR),6- EB@;M@LAE-G-BB@M@HW

[ 012BROBIN2e0RAriy2- BRI DRQABROLBY tur al

products oF-GARRXALIG AGDIIMSHERY “deri ved from

natural products, a search was done for nat ur a

products that could provide a ynovel scaffold for the

desi gn of conpounas capabl e o? i nhibiting the

i nteraction between p53 angaypwe>\[01so] Comput at i onal

docki ng studi es weple-carrie® out using the GOLD

program (version ith }me Chenfscore fitness

function. The str ; F nds were constructed

at SYBYL 6.9 and d by, Tripos force

field. The NDWMR2 structurQ"*§)-,Fkac ed fromthe
crystal structure of- by ogund%MA 53 (PDB code:
1YCR). Hydrogens ‘ tg.t he prot usi ng
SYBYL 6.9. The acti magtﬁg?lned to enconpass
us sphere, whose origin

all atons withiBm
was | ocated at the center of the Trp23 of the E 53
[opsMt | de. Ulldve asgoantbas d0Gereflisk ngﬁiﬁlhﬁh iiap peded &P Sas

sel ecled, aeF dmki‘? dﬁ%ﬁﬁi Loxz006- &éc(ﬁ' 0596 lﬁﬂﬁ’o}) 26-(3-

i ndivrdu s ‘'were conduct ed The gener at ed
20 wmn)+bcmll@ﬁleéévmmq 1. 3dihiironindel-3- ik 4 73 c BB ny #o

t h e ﬁS ?}9% & ctivated D SR Blar I@@es b@SIdlxﬁsiW-@ﬁiyﬁMehbtdb an.76f
and was rescored X- cor & a%g gg n ihe
f u r trhm@l) endaplpeied SHLlh Ty |“H§t“’i?ﬂ‘6‘é e% 9006801848
- PCT/ {50006 8R63-ds. Bile &xﬁfh&lx]/asspmd)&) eyt tampemmm aAd the

represents a class. of nat aIkaI0|ds ol rom
P molecular sieves were filtered og" ;er solvent was remove in vaéfﬁo agd the

residue was purified by chromatography to yield the 1,3-dipolar product.
[0154] The 1,3-dipolar product (2.0 mmol) obtained was dissolved in THF-
dimethylamine (4 M, 5 mL) and the resulting solution was stirred at room
temperature overnight. The solvent was removed in vacuo and the residue
was purified by chromatography to yield (/"R,2"S,2'R,3 'R,38S,4'R) 6-bromo-4'-
(3-bromo-phenyl)-2'+(2,2-dimethyl-propyl)-1'-(2 -hydroxy-1,2-diphenyl-ethyl)-

2-ox0-1,2-dihydro-spiro[indole-3,3"-pyrrolidine]-5'-carboxylic acid
dimethylamide.
[0155] At 0°C, to a solution of (I"R,2"S,2'R,3'R,35,4'R) 6-bromo-4'-(3 -bromo-

phenyl)-2'-(2,2-dimethyl-propyl)-1'-(2-hydroxy-1 ,2-diphenyl-ethyl)-2-oxo-
1,2-dihydro-spiro[indole-3,3-pyrrolidine]-5'-carboxylic  acid dimethylamide



the fernmentation broth of Aspergillus fum gatus (Usui
et at., Biochein. J. 33:543 (1998)) (FIG 1).

w@wpeed onal docki ng studi es showed t hat PCT/US2006/006221
spirotryprostatin A cannot72bi nd in the hydrophobic
cleft of NMDM2, but the
spi ro(oxi ndol e-3, 3" -pyrrolidine) core structure may be
used as a rigid scaffold for the design of a new

cla f.ih he

oxi PabpEo i CgEef i L pONB AL 3R w B

hy dadugén Tb@ﬂ:ﬁctloﬁ twasmtirred rt @gdfoh ylmubfrh% il apththe rsa]étl?l;g n

Ihe Iy ed i o
ScafIPUeEhS o i piie o RO oK HORS i ah
at t achbelresitie wris mn:ﬁe@ﬂm i@omﬁdgfm %Ylﬁlgli*&m@)&&t A nunber
te 2€ n i | t

loi{%st I”F L@( R9 p dé{#(ﬁl gfrﬁ’iﬁﬁ?k(ﬁ)%ﬂ% Ascigh 555 an!

t gro erent confi gurati ons. 0]
t hesH), 700 rPIASr(ch, 2E); WA sﬁ@&/\ﬁm 28).697(® P53 80T TH t s

hyd r t gli-ons

Wiy %101\%@2@%;@(3{@5&? Tlll?zm ‘51&\’(% ’8“?2%91 |3tegl?6e{nt on.the

oxi Hdol B, pEhProdBupb bel &=gI iz AYRPHBHB B ticketi n

VDM 12 30y, kﬂb%%aﬁtdl@ﬁ Mbl @bo @1335— b?@(ﬂH§hHWD $3as, 081); 1°C

effectivé in enhanci n% in {’;\ffln tll %Sls%fzw

p53NB4R 76 Melat £REL) fhi biLoHS: 0%4 14%%@ & Sl

Echqy@bd nmzc 1@109 10, 103w 12243, 3206, (120008)03, (5.1 N H
ESCENCE PCOLARI ZATI ON

1 E 2 F
Bl N@ﬁl‘iﬁ;%@@&\? 1?03173221] 3@@0{%?% was synt hesi zed as

shown in Schene 1 using an asyrmetrl c 1, 3 di poI ar
reaction as the key stepgxh har et at. .
Chein. WO 2006/ 091646 PCT/ U82006/ 006221 62 Soc

5 S
X-ray cr, HRNE- A%% Li& %ID

DIMETHYLAMIDE

| HO 2

Cl

[0157] (o3 -81.9 (c, 0.3, CHCly); 'H NMR (300 MHz, CDCl3) & 825 (br,
1H), 7.73 (4, J = 7.88 Hz, 1H), 7.42 ~ 6.93 (m, 16H), 6.78 (s, 1H), 5.20 (s,
1H), 4.64 (d, J = 10.07 Hz, 1H), 4.59 (s, 1H), 4.52 (d, J = 3.13 Hz, 1H), 4.17 ~
4.10 (m, 1H), 3.50 (d, J = 10.83 Hz, 1H), 2.86 (s, 3H), 2.64 (dd, J = 12.45,



key internediates, (1"R 2"S,2'R 3'R 3S,4'R
6-chl oro-4' - (3-chl oro-phenyl)-1I"-

W@ 2e0apoireaxy- | |, 2- diphenyl-ethyl)-2‘-(3-nethy|-bm@wb$ﬂmwmmzn
xo-1, 2- dlhydro
splro[lndole 3,3 pyrrolldlne] 5'-carboxylic acid
dimethylamde (FIG 3). [0133] To determ ne the
ability of la to disrupt the interaction between NDM2
and ppdy, B, AlfIA63E sage 7@&2'1% gz-lam)omfﬁbv hases, 0.85 (d,

bi ndi ng” assay” was l'i she USIQ? a reconbi nant
hunman? NOME § 6Hai W54edd) 3 6198 FzpaHsd C B (78 dMHz, CDCly) 3

(GﬂfCh?zﬁCfi%% ri4@ o8t 18 55, 1‘3&/%1 1@'3@[“ £43:732Q51 §2000Xk),

| abel |'Uor escence

f1 uor é@c@ntl%%b]@ 3l He1s: ﬁ’%ﬁ?ﬁ 1ﬁ5 9ﬁa825t3ﬁe 182 Huerlle
(5- Fam §3Akao/ %sasPhﬁﬁb’Bﬁ A3 py, 3064, Cle:sk; 36.9), 26356 A
c3 c-Leu- Asn-'NH2 (SEQ IDIWJi) wherein Fain is
carbo%@%%uorosceln Aib is 0-am noi sobutyric acid,

and Ac3c is 1-am nocycl opropane-|-carboxylic acid. The

Kd val ue of the binding i$o desi gned probe to
VDIVR protein was deternigﬁgﬂ?pm%% /0.001 pM (1 nM

goggét ?10 )%gRthat thls-oe iéf ﬁg Fﬁﬁg%sce
FI G @ggg& % Bl
gonpefﬁﬁ§%go ﬁ" VD)

protein by an unl abel e Mg% ‘G&"Wth the identica
sequence. It was determ ned that the corresponding
unl abel ed PMDV6 peptide (K, = 0.7 nM 0.1) had

significantly higher blndl alfjqoi ty than the

wi | d-type p53 pepti de SQL hPEN-NH2) (SEQ I D
NO 2) (K 6.7 AM 1. & (il 4 The reconbi nant
VDIVR hunan protein (res RS/ fused to His- tag
at the N term nus we$ st s qyc so uble and was used

for the FP based bi ndi
dose- dependent bi nding ¢ re carried out
wWth serial dilutiogs f pIeste conmpounds in
DMSO. A 5 ] sanple of the testktd sanples and

pr ei ncubat e rotein (0.

P8BSl de (fgdlrooi6 sz\m Or%CféQb)ayH Bﬂ\ﬁé'\@‘)(%é (ﬁl?\ﬂ:@oéi éé% (Rim
phosphat &,7sRk 7=5 ,91 l@omjlg/zmt 6 O, NBHP ITIRA, lest kg,

0. 02% sodi um azi d ased fromlnvitrogen Lif

Feob oo . gh st GoliD: R0k 1888 M TR REL el v a5
r ound yRotMOMB Pt 8B, 4. 1L s3he(m Se)eads @ £ 16.09 517 om;)cmoa

final volune, ols #2355, 1359 %.CA5" 888 8m), 1 88~ 1.56 (m, 1m),
1.10 ~ 0.95 (m, 1H), 0.84 (d, I = 6.41 Hz, 3H), 0.47 (d, J = 6.90 Hz, 3H); “C
NMR (75 MHz, CDCLy) & 176.06, 173.83, 140.80, 140.61, 136.27, 135.04,
134.06, 133.86, 130.81, 130.71, 129.54, 129.23, 128.09, 127.87, 127.62,
127.38, 126.70, 125.80, 125.54, 122.39, 110.60, 73.92, 72.51, 72.23, 62.55,
60.41, 56.75, 39.23, 36.59, 26.43, 23.39, 21.03.



WD 2006/ 091646 PCT/ US2006/ 006221 63 bound pepti de
control containing MDM2 protein and PVDMVG- F

w@ egaioyshent to 0% inhibition) and free peptiBPEI/US2006/006221
control containing only free PMDM6-F (equivalent to
100% i nhi bi ti on) were incl uded. The pol ari zati on
val ues were neasured after 3 hrs of incubation when
t he bi nding reached equilibriumusing an ULTRA READER

(Tecan U. S. Inc., Resear gl e Park, I C50
val ues, the inhibitor c&i@‘é\&!{; E’:‘SFI on at \Nhl ch 50% of

bound peptide is displaced, vvere det erm ned f gn

pl ot u§i"RG"SWMBS,ABAR)[6 F YL)
fittingHNARRQIEF- ﬂéfoBHENXLﬁg% R@V@é Iﬁ
(G aW&EROﬁlﬁQ@J@OWﬁé AL 5305 0

cal cul ate the binding \ETHYPM stants (K) of
inhibitors, the follow ng equation devel oped for
conmputing the K, values in FP- based bi ndi ng assays

was used: K, = [I]5 /([L] SO Kd p ]OIKd +1) in which
[1]50 denotes the gpncent rat i NA_ b“’Ephe free inhibitor
at 50% i nhi bition, 50y tRe qongentration of the
freelabeledllganda 0‘-- <N [P]O the

concentration of the f i2n 0% i nhi bition,
and Kd the dissociation Yant’ t he
protein-1igand conpl ex. Ce ba\q/e‘W computing the
Ki  val ues of i nhi bjt.of g the/presented equati on,
a conmput ational procedure wag$ devel oped to conpute
the accurate values of all of the paraneters required
jomsdy he eqw@f i -91513 ((&Iid@bH@BkéHCBﬁMEs(B@ MHzaCDCLH 180 (br,

D 23070y MO OB
val uasn,feons (, nm) b5l 18s, S H), 4. 65 R, el H)ZI, i, ﬁgl ggga;zss%gzsed

upon ti They Ll @@gq&c b)gg

I abel%lg Ap%’g(g%aﬂggqgepf{b %‘{ qg“z@]"’g gﬁ : %T)t (S

VDVR , 3EM . mdd,sJ © 6239, 5287 tHaw K 2i0f 4. éﬁé»vll ?ﬂml ;60 r@@pb‘#)e ed

hi gh ffl H%?'YB (@i@ﬁm fbei\é ElrJ‘a%@GHQBH) fed.

Chef slal %ﬂ gboo JI n this | n ﬁn%'ﬁassa%/\%

nat uNayIR[B3 Nﬁ@pﬂﬂ%) (5rle7§17%bu]e7§ 9831499V, 141oc 3 1is 13 %

as a 133.80, 132.58, 130.86, 130.70, 128.25, 127.87, 127.62, 126.70, 125.80,
125.56, 122.42, 110.50, 74.54, 72.64, 72.19, 62.52, 60.59, 60.41, 56.67, 39.31,

36.58, 26.44, 23.38, 21.06.



positive control, and |a were determ ned to have K;

values of 6.7 AMand 8.5 AM respectively (FIG 5).
woleowem9ich@ is a fairly potent inhibitor of theP@BBS2006/006221

MDMR i nteraction. WO 2006/ 091646 PCT/ US2006/ 006221 64

[0137] Analysis of the nodel of la bound to MDW (FI G

2) suggested that |a could be further optim zed for

better interaction with NCMQ For‘ exanpl e, the phenyl

ring of I'a binds to the gydy@phRefi ¢ bindi ng pocket

occupled by the si de chaln of Phe19 but there is

addi ti

i sobut k@ "" (ﬁﬁ ig 1 ai\ng
pocket &y E" *y'
group cou S ofla were
designed in an g r the

i nteractions at these tmo hydrophoblc bi ndi ng sites.
[0138] Modeling studies showed that introduction of a
chlorine atom at the netacpoﬁltmp@ of the phenyl ring
in la can exploit the addi tNoiaksteBm avail abl e at
this binding site and i 1t y@" hydr ophobi c
interaction. These 5
introduction of a c @ atemial either the para- or
the ortho-position of t DIEY | E?Q%-in la may
vitiate binding to No with a md was
synthesi zed and deterfi ned tgjhave a K value of 300
nM It is thus 28-tines nore potent than la (FIG 5).
Ta6bjur t hefajpcanfyi @m.s oaomdel Nog @O@Mmt Coals) bhess (br,

Cynt bl e Puinath o e dgle: i Rose et tihar

b (K437, sttz 1) 205/ 091 646 (PCFAISS00GHDON2AL; - 65
?R) ONo. B e 15 Roe @ 5 ="laé 1 {6503 a.F = 0.0d tz, 11, H 07 (R)
J = 9.00 Hz, 12.00 Hz, 1H), 2.86 (s, 3H), 1.94 ~ 1.85 (m, 1H), 1.93 (s, 3H),
0.79 (s, 9H); °C NMR (75 MHz, CDCL) & 174.32, 140.84, 135.61, 135.32,
13420, 13371, 130.97, 129.51, 129.08, 128.16, 128.02, 127.60, 127.41,
126.48, 125.89, 125.17, 122.41, 11048, 74.85, 73.82, 72.00, 62.31, 60.94,
60.41, 57.92, 42.19, 36.69, 30.31, 29.68.
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--0 G0 NA NIblcd ONC ~ N ~-(R NH(R NH
LIk s "/ R(R (R I -0"=0 C NC N 1dle Cd C
wOoR006/09166 NH CI N H if [0139] As indicated BODVS2006/006221

the isobutyl group in la is pot optimal and the

hydr ophobi c i nteraction at tfis site was further
optim zed using |b as the tenplate. Mdeling studies
showed that a 2, 2-di methyl propyl group can enhance
t he hydrophobi c interactign 2) and the resulting
compound Id was synthengéH&EFSHmas found to have a
K; value of 86 nMand is thus a highly potent

i nhi bi t GFR.J1S,AMES, B3 RYOILARA 42 ROOE[TI el Gnes
mor e HYEROREY 1 B HﬁEYhﬁT@%YQ)-ZI?%%OPﬁgg?m@L IHYDRO-
2006/ 091 SRRUEPOEEE3BFEEELRID 5; BRPXYEICoOR r m
the inmportance of the RYYEGBREOMIPEnteraction at this
site, compounds le and If were designed and

synt hesi zed, having a smaller and a |arger

hydr ophobi ¢ group than 1d, respeﬁtj ely. Mdeling
studi es suggested that bo g2 bk, shoul d be | ess

potent than 1d and in ' g}ﬁﬁ@1g bi ndi ng
N®
CI 4 (R) \(S) (R}2‘;/ Ph
3”,/—_ \._——
~0
Cl
H
[0161] [o]3 -73.9 (c, 0.3 CHCly); 'H NMR (300 MHz, CDCly) 8 8.27 (br,

1H), 7.66 (d, J = 8.01 Hz, 1H), 7.63 (d, J = 6.97 Hz, 1H), 7.42 (d, ] = 6.99 Hz,
1H), 7.32 (d, T = 7.26 Hz, 1H), 7.28 ~ 6.57 (m, 14H), 5.14 (s, 1H), 4.60 (d,J =
10.06 Hz, 1H), 4.58 ~ 4.48 (m, 1H), 4.48 (d, ] = 3.32 Hz, 1H), 4.17 ~ 4.10 (m,
1H), 3.37 (d, T = 10.11 Hz, 1H), 2.87 (s, 3H), 2.56 ~ 2.40 (m,1H), 1.99 (s, 3H),
2.00 ~ 1.8 (m, 1H), 1.10 ~ 0.87 (m, 2H), 0.27 ~ 0.72 (mn, 3H).

EXAMPLE 12

(I"R,2"S,2'R,35,4'R,5’R) 6-CHLORO-4'-(3-CHLORO-PHENYL)-1'-(2-
HYDROXY-1,2-DIPHENYL-ETHYL)-2'-(3-METHYL-BUTYL)-2-OXO-
1,2-DIHYDRO-SPIRO[INDOLE-3,3'-PYRROLIDINE]-5'-CARBOXYLIC

ACID DIMETHYLAMIDE

Cl l

Ox-N~ OH
(s
R...
1!'5() N—<g‘-<::>

RN\ AY PR

(L =5 -

I=



experinments determned that le and If, with K val ues
of 650 and 390 nM respectively, were substantially

wo ews/opoent than 1d (FIG 5). [0141] EXAMPLE BCTZHE1006/006221
GROMH | NHI BI TI ON [ 0142] One_maj or advant age of
non- pepti de smal | - nol ecul e i fhi bi tors over
pepti de-based inhibitors is their superior cell
perneability. It is predicted that potent,

meabi LY. 1t ] i au _pot |

ToAPEE S50 T Bkl DR AR B A S5

?f owt h%fl)amg%@% ﬁj’: s.i7¢hu11z,i m)p'a%m?gs.s p@h,llsxzx)ofsnm(s?;m, ?,69 @f; yge
ormo ro | e O 1LV

e BliRFer o el taBY Qe Dot e abf BB v’ o

sel ectH)yBBY (d, 7 =CHENz, A8, 2585wt IH)£2.600e .48 (np$H), afooEH3

Checc it davedeer 190 07 b A 032 T gpda

usi ng= bisoenz, gH)PErAt®.coams el); LNCARIR (75 311, I0Cty pay6.58)d

comota Gibim il cLog tls 1wl ek Tidronaae

nor mal2opepsrsatde 1epit.hel7isa) 1z&12, 126.64. 125884 335.30112329,

wer e ed in = wel | at t t es
a0 o e 1% 205 0ot R PR S e e B
t he pt&®e@.of conpounds for 4 days. The rate of
cell growth inhibition after treatnent with increasing
S\g?_f:gnt( r2at( |2?ns of the COEQX%\J&%%% Yas det er mi ned usi ng
nmet hoxy- 4- ni t rophenyl ) - 3- (4-ni trophenyl )-5-(2, 4di sul fo
phenyl ) {2R36,€t% aRpS-CHROROOCoHPIHISCR Q-PHENY Lhdd2,2-

Mol ecul BIMEEERREROBY Bl2-OXO-1.2-DEAY PRSP IINDNBE-13and) .
WBT- 8 REBROUHENELS-GARBOGRY LIEGHIBRIVETHOR-AIDENE-32d
each well and the plates were incubated at 37C for 2-3
hrs. The WD 2006/ 091646 PCT/ US2006/ 006221 67

absor bance of the sanples was neasured at 450 nmin a
pl ate reader (Mol ecular Devi ce- TECAN ULTRA). The
concentration of the gonpouR Mat~ i nhi bited cell

growt h by 50% ( /ﬂc' cal cuEated by conparing
absor bance in tHeux ed ceEls and the cells
treated with the conp ds NH

/\O
Cl N
H
[0163] Using a method similar to that in Example 6, this compound was
synthesized.
[0164] [o]®p 128.0 (c, 0.2 CHClL;); "H NMR (300 MHz, CDCls), & 8.64 (s,

1H), 7.35 (s, 1H), 7.22 (d, J = 1.79 Hz, 1H), 6.97 (dd, J = 1.80, 8.30 Hz, 1H);
6.88 (d, J = 1.65 Hz, 1H), 6.78 (dd, J = 1.75, 8.10 Hz, 1H), 6.35 (d, J = 8.06
Hz, 1H), 4.47 (d, T = 7.92 Hz, 1H), 4.07 (d, J = 7.91 Hz, 1H), 3.48 (d, J = 9.47



The conpounds induced cell growth inhibition in a
dose-dependent fashion. [0144] As predicted, conpound

wo doosasiché ghly effective in inhibition of cellPCOUS2061006221

in LNCaP cells conprisingw/l d type p53, with an 1C50
value of 0.83 M(FIG 6). éon‘pounds 1b, le and if
al so effectively inhibited cell growmth wth |IC50
values of 2.1, 2.7, and 1.9 AM respectively (FIG 6).

The| [ It

neab B 106 5 401 F*a‘féfé4%‘?5‘d RS o T B 080
af f i M8g (veSIH)00.MDWRIHCePCINMR (FeMélet CRCLY 5888 \I4P. Ght ed
in PC | Qs p se

ﬁizé)ﬁi g‘?ei %7?81‘%\25‘ 3253 %I'sf’iz p1§§4% Aﬁzﬂén?%éc&g 125 @f
t hanl3199 NCAP, @@J@@N‘GO y)e7, %FS k200, 3044 2\%81 h an
| C50 value of 22.5 Min PC-3 cells, was 27-tinmes |ess
active than in LNCaP 45] Since normal cells
al so have wild-type pSBE&éi’B)&LFg%tl al concern in
devel opnent of inhibitors of the 353- MDM2 i nteraction
as nelWRaift4R £BheeHLOBP 3-BINB B YRRROP MR 29X O-4'-(3-
nons eTRELUGR MR TR BHEN Y1 2-JHY RRE-SARQGNRG Freth3 -
cel | s PABROREYINGD-S-CARROKY L gACBNRRE Y L AMIE Fothhd 1 d
was evaluated in normal human prostate epithelial
cells (PrEC) with wild-type p53 and it was determ ned
that 1d had an I C50 value of 6.0 Min PrEC cells (FIG
8). Hence, Id was LBstines |l ess potent in PrEC cells
than in LNCaP cel | s |and | ays—a good selectivity
for normal cells. \W2Q06/ 09646 PCT/US2006/ 006221 68
EXAVMPLE 4 :
3- E- BENZYLI| DENE- 6- A 3- DENWDRO- | NDOL- 2-ONE 0 Cl
N H [0146] Cenera [ El enent al anal yses
were perforned by the T, of em stry of the
Uni versity of M chig AP Arebor”/ VWher e
nmol ecul ar fornul as 3§ en /’e\nheaent al conposi tions
were found to ¢

N

[0165] Using a method similar to that in Example 6, this compound was
synthesized.
[0166] [0]®p 61.0 (c, 0.2 CHClL3); 'H NMR (300 MHz, CDCl), § 8.19 (br,

1H), 7.45 ~ 7.21 (m, 4H), 6.82 (d, J = 1.82 Hz, 1H), 6.70 (dd, J = 1.90, 8.12
Hz, 1H), 6.39 (d, T = 8.11 Hz, 1H), 4.57 (d, I = 8.28 Hz, 1H), 4.18 (d, J = 8.10
Hz, 1H), 3.50 (d, J = 9.80 Hz, 1H), 2.99 (s, 3H), 2.93 (s, 3H), 1.52 (dd, J =
9.84, 14.22 Hz, 1H), 0.96 (d, I = 14.23 Hz, 1H), 0.90 (s, 9H); BC NMR (75
MHz, CDCl3), & 180.70, 169.84, 142.03, 139.71, 133.64, 132.33, 129.09,
126.72, 125.73, 125.06, 124.09, 121.89, 110.14, 68.44, 65.05, 64.38, 58.55,
4326, 37.02, 36.15, 30.17, 29.82; EI/MS, 508 (M'+ 1); HRMS
CoH3oClIF3N30, ([M+H]") required 508.1979, found 508.1965.



be within 0.3%of the theoretical values unless
ot herwi se noted. Optical rotations were determ ned at
woG3Bomeds 25C on a Perkin-El mer 241 pol ari neP€@r/uf1on6/006221
CHC13). Single-crystal X-ray analysis was perforned at
the Naval Research Laboratd®y, Washington, DC. 1H NWR
spectra were recorded at 300 MHz and 13C NMR spectra
were recorded at 75 MHz on a Broker AVANCE300
spectroneter. Al NWVR spectra were obtained in CDC13
and results were recor dBIAMELEAPts per million (ppm
downfield from tetranmethylsilane (TM5). The foll ow ng
abbr evizat 58 5’8y ®CHBOHOF4(4-CHLORO{HHEN W1y- 265 ORUR Y L-2-
si gnal s: §X6-151-DE{EbRO-SPIRRGIDNIIOIER-3,3tP YRROLIPDGE]-5'q
quartet, in CARBOXYHCeACIDAIMETHYIAMIDE(KEHE) , dt
doubl e triplet, dg = double quartet, br = broad.
[0147] Method A: To a solution of 6-chloro-oxindole
(1.67 g, 10.0 mml) in 60 nm. CH2G12: CH3CN (1:1),
benzal dehyde (10. O mmol ) and KF- A1203 (10 g) were
added. After 10 min at roomgtenpengture, the solvent
was renoved in vacuo, and tﬁé§?ééfaﬁés together with
the flask ver e, 4 a m crowave oven and heat ed
for 5 mn (60~ tractlon was carried out wth
150 nL CH3CN, the exgd off, and the
sol vent was renopved 4 to yteld he crude
product, which was used mntho t further i fi

To a solution of 6-ch &h.e (I .
in 60 nL nmethanol, & hyd 0 nnDI) and
pi peridine (10 gg~eTe.add fgnd the resulting
m xture was refluxed for 4 hrsH The precipitate was

A T e

(br, sgl‘ﬂ)hesﬂf:d63 (d, J = 5.67 Hz, 2H), 7. 55 (d J =

g[og«é] o é’éﬁ” %gﬁg OQ)? CPicir) 5H§£Mﬁ'§300%@12 513@1% é @98 ébr

. 4185708 (d, 1=H)18 HOQUWPLe 61, I ﬂs@ﬁa HDe6-8 GSa MHM 74 (d

pr ocegurgs e phb Qv D8 76 QBPABNASe Wer £ 75 eRA .99 (d,
J=17.64 Hz, 1H), 3.56 (m, 1H), 2.96 (s, 3H), 2.85 (s, 3H), 1.68 ~ 1.53 (m, 2H),
0.98 ~ 0.88 (m, 1H), 0.79 (d, T = 12.1 Hz, 3H), 0.77 (d, J = 12.0 Hz, 3H); °C
NMR (75 MHz, CDCly), § 180.86, 170.40, 142.35, 136.85, 133.62, 133.28,
130.04, 128.76, 127.16, 125.73, 121.87, 110.29, 68.90, 64.35, 63.60, 59.40,
38.66, 37.24, 36.24, 25.83, 23.42, 21.76; EUMS, 460 (M'+ 1); HRMS
Cp4HasCLN30, ([MHH]") required 460.1559, found 460.1552.




a)

3- E-6-Chl oro- 3-(3-chl oro-benzyl i dene) -1, 3-di hydro-i ndo
wo 2@e6/0o1886 [ 0151] ' H NVR (300 MHz, CDC13) 8 8. 0BCT/82006/006221

1H), 7.76 (s, 1H), 7.62 - 7.61 (m 1H), 7.55 - 7.43

(m 4H), 6.92 (d, J = 1.52 Hp 1H), 6.89 (dd, J =

1.91, 8.18 Hz, 1H). b)

3- E- Benzyl i dene- 1, 3-di hydro-i ndol - 2-one [0152] 'H NWMR

(300 MHz, CDC13) 8 8.32 (br, 1H), 7.87 (s, 1H), 7.77 -

7.66 (m 3H), 7.75 - 7.&XAMALE3M), 7.24 (td, J =

1.10, 7.69 Hz, IH), 6.93 - 6.87 (m 2H). c)

3- E- 6- %ﬂf@s%félcﬁhbﬁbw beszybRESHENYE) 3oy dR@-4.ndo

| -2- one @%0-1,2-DIHYDRO-SPIRO[INDOLE-3,3'-PYRROLIDINE]-5-
3- E- Benzyl | defierioRyorosdipdmiidmanmiqke2sone  e)
3- E- Benzyl i dene- 6-f | uoro- 1, 3-di hydr o-i ndol - 2-one f)

3- E-Benzyl i dene-6-trifl uoronethyl -1, 3-di hydro-i ndol -
one

3- E- 6- Chl or o- 3- (4- br ono- ben
-2- one h)

3- E- 6- Chl oro- 3- (&
| -2- one i)

l'id

e)-1, 3-di hydro-i ndo
—~—

dol - 2- one MD 2006/091616 P ) 20056/ 0 6221 70 j)
3-E-6-Chloro-3-(4-trif . i dene) - 1,
ydr o- indol - 2- one k)
3- E- 6- Chl oro- 3- (3, 4-
i ndol - 2-one 1)

3- E- 6- Chl or g; g |.or o benzyl dene) - y
iIARST - 2- dRE 58 (% CHC13) H NMR’(300 MHz, CDC13) S5 (br,

3- E- 611y, 000837 £3-10memnbeozyl j denehz, bif; didy dng-¢.ade)| -

2 J=17.75 Hz, 1H), 6.46 (d, ] = 7.78 Hz, 1H), 4.59 (d, J = 7.63 Hz, 1H), 3.99 (d,
J=17.64 Hz, 1H), 3.56 (m, 1H), 2.96 (s, 3H), 2.85 (s, 3H), 1.68 ~ 1.53 (m, 2H),
0.98 ~ 0.88 (m, 1H), 0.79 (d, J = 12.1 Hz, 3H), 0.77 (d, J = 12.0 Hz, 3H); "*C
NMR (75 MHz, CDCl;), 6 180.86, 170.40, 142.35, 136.85, 133.62, 133.28,
130.04, 128.76, 127.16, 125.73, 121.87, 110.29, 68.90, 64.35, 63.60, 59.40,
38.66, 37.24, 36.24, 25.83, 23.42, 21.76; EI/MS, 460 (M++ 1); HRMS
CogHsCLN3O, ([M+H]Y required 460.1559, found 460.1552.

3-dih
zyTQ dene) - 1, 3- di hydr o-

ro-



one n)
3-E-6-Chl oro-3-(3, 3-di net hyl -butylidene)-1, 3-di hydro-

WO d@bA2t640ONE 0) PCT/US2006/006221
3-E—6-Ch|oro-3-(3-nethy|-bu§ylidene)-1,3-dihydro-indo
-2-one p)
3-E—6-Ch|oro-3-(2-cyc|ohexy|-ety|idene)-1,3-dihydro-in
dol - 2- one Q)

3- E—6 Chl or o- 3- cycl ohexylnethyl ene- 1, 3-di hydr o-i ndol -

-one r)
3- E-6-Chl or o- % ent yl met hyl ene- di hydr q-i ndol -
2. one (2'§3R45, 5’S)6 HLORO-4'33-CHLO O-PHENYL)-Z ISOBURLA

-E-6- 1, I 3' D o
o £ 6 B SR PR AR o nco
3- E- 6- Chl or o- 3- pyri di n-2-yl et hyl ene- 1, 3-di hydr o-i ndo
-2-0ne u)

3- E- 3- (6- Chl or o- pyridli n- 2- ylnet ylene) 6-chl oro-1, 3-di
hydr o- i ndol - 2-one

3- E- 3- (3- Chl or o- 2- f yuexr0- ben ylldene)-6-chloro-l,3-d|h
ydro- indol -2-one ¢
3- E- 3- (3- Chl or o0- 4- onpenzytingene) - 6-chl oro-1, 3-di h
ydro- indol - 2-one "
3- E- 6- Chl oro- 3-(3-chl grQ-5
ydro- indol -2-one y)
3- E- 3- (3- Brono- benz
2) Gl . .
3- E- 3- (3-Brono- benzyl i dene)-8-trifl uoronethyl-1, 3-di hy
= i ndal 22- o 94640RP 008333 1,71
B3 19075 990 20BL 4TS RS 405324
6- BROVD7 27 ~(6RSBRCND, CEERYIH), 73 (d2] 2 3.0 METiHy16.47 (d, 8.01
PROPifIlz PBQ% aly 2718k DS S WP i 35?@@%” N
E] - %ﬁRBO [1C ACI D DI'ME TH@%& Cf?
1H),297(s 3H), 2.88 (s, 3H), 1.65 ~ 1.45 (m, 2H),O 8 0.91 (m, lH) 0.78
(4, 7= 6.63 Hz, 3H), 0.76 (d, T = 6.53 Hz, 3H); *C NMR (75 MHz, CDCl),
180.98, 170.23, 142.44, 14040, 134.35, 133.58, 129.77, 128.68, 127.64,
126.94, 125.64, 121.75, 110.36, 68.84, 64.08, 63.59, 59.50, 38.54, 37.22,
36.21, 25.78, 23.38, 21.72; EI/MS, 460 (M'+ 1); HRMS CuHzChN;O,

(IM+H]") required 460.1559, found 460.1551.

- benizyl i dene) -1, 3-di h

phydr o-indol - 2-one



OO N, (R NH I~ !s) (RR O Br NH [0153] Under
argon, to a 100 nL flask with stir bar was added

W@ 286/8R)646 PCT/US2006/006221
2,3,5, 6-tetrahydro- 2, 3-di pRenyl - 1, 4- oxazi n-6-one (1.0
g, 3.96 mmol ), 3-E-(3- bronb)-benzylidene-6-brono-
1, 3-di hydro-indol -2-one (4.75 mmol), 2 g freshly
activated 4 A nol ecul ar sieves,
3, 3-di net hyl - but yr al del pl#1g5 nmmol) and tol uene
(50 nm). The nixture was heated to 70C and kept at

t hat E, Th oled
tord%% ?ﬁ;ﬁ E '
filtere év 8 and t he
resi due mas [ 5§ ield the

1, 3-di pol ar product [0154] The 1, 3- dlpolar pr oduct
(2.0 mmol ) obtai ned mas di ssol yed in THF-
dimethylamine (4 M & wL) and the resulting solution
was stirred at room tenpe%gpdr\\overnlght The

sol vent was renmoveg/i njvacuGg and the reS|due was
purified by chr oma ogrA bhy 1+ Xle|d (1 "R 2"S 2'R

-pipfzy) 1' - (2- hydroxy-
;3 pyrrolidine]-5-ca
rboxylic acid d@ A [0155] At 0C, to a

solution of (1 "R 2 "8 2R 3R 3S, 4R

[0@711?Ir ono- 1‘2&]2'515 30 é)q(tjmtclﬁlc 3); ‘HNM (300 MHz, CDCly), & 9.30 (br,

P O oo o SHE SRy x@t%f; — 808K, 1H), 647 (d, 8.01
1 2+1gi tyyydn er HE@[@ér}do 308 (d, PLr7dl Roxyl
ic a0|gmd|ne§py am de d% 280 /09f64gbgé??%3208%% 86221
72 (B é%%ﬁﬁ)uzr?séﬂﬂé@ 2R CrdS (21 0-98 ~ D1 (D78
(1. 3 19,6.83.10, BHRbLY6 YRS = md&dsﬂ)THR:NMﬁ@islMHz\@ﬁcb),
stinged at, 9o E&r44a9%‘£0 3395 M4} 55205 1168 2% U0
126.94, 125.64, 121.75, 110.36, 68.84, 64.08, 63.59, 59.50, 38.54, 37.22,
36.21, 25.78, 2338, 21.72; EUMS, 460 (M™+ 1); HRMS CasHasCLN:O,

(IM+HT") required 460.1559, found 460.1551.

~br ono- phenyl) 2
1, 2-di phenyl - ethyl)



filtered through a short silica gel colum. The

sol vent was renoved in vacuo and the residue was
w@aeochd®sde by chr omat ography to yield the produR€T/US2006/006221

[0156) [a] 25D 82.7 (c, 0.3 13); 'H NVR (300 MHz,

CcDC13), S 9.15 (br, 1H), 7.°20 - 7.28 (m 2H);] 7.18 -

7.03 (m 2H), 6.97 (s, | H), 686(d J = 8.00 Hz,

IH), 6.34 (d, J = 8.08 Hz, 4.54 (d, 3 = 7.50 Hz,
S 2T Rl S
) = - S’ )
1.48 (dd, S = 9. 85, 14 01 , 0.90 (d, J = 13.50

Hz, (ZRPSBHER, {{@6 § OROSQCISQW I78-Ovi@-4'-REBG)- 1,26
181. PRY-0Y O{RWCIE-3 iﬁ’f@@u @@]QSCAKEQXXQIC ACID
130. 06, 127.52. 127. IHMETEIQ’QAM E(KE-%0 122.58
121.46, 113.17. 68.03, 65.15, 64.49 58.08. 43.12.
37.21, 36.19, 30.10, 29.79. EXAVPLE 7 (1

"R 2"S,2'R 35 4' R 5 R)

6- CHLORO 4' - PHENYL- | * - ( 2- HYDROXY;. 1, 2-
DHH@WLEﬂwu-Z-lCBmV§§4M512 DI HYDRO-

SPI RO | NDOLE- 3, 3' - - CARBOXYL| C ACI D

DI METHYLAM DE O | Ph 5 (R N (R) Ph
4 (R (S (R" 1 33 4 7) [a]D21 -81.9 (c,
0.3, CHCI3):; 'H NWR (300 JC13) [ 8.25 (br, IH),

7.73 (d, J = 7.88 Hz A2 %,6.98 (m 16H), 6.78
(s, 1H), 5.20 (s, ».649 d, T =10.07 Hz, | R,
4.59 (s, | H), 4.52 = 3/13 Rz, 1H), 4.17 - 4.10
(m 1H), 3.50 (d , 1H), 2.86 (s, 3H),
2.64 (dd, J. = 12.45, WO 2006/'091646 PCT/ US2006/ 006221
%72 [0]*s 24.7 (c, 0.8 CHCL); 'H NMR (300 MHz, CDClL), 6 8.20 (br,

1H), 7.38 ~ 7.01 (m, 5H), 6.80 (d, J = 1.86 Hz, 1H), 6.66 (dd, J = 1.91, 8.10
Hz, 1H), 632 (d, ] = 8.13 Hz, 1H), 4.63 (d, ] =7.12 Hz, 1H), 3.94 (d, T =7.18
Hz, 1H), 3.65 ~ 3.55 (m, 1H), 2.97 (s, 3H), 2.75 (s, 3H), 1.76 ~ 1.51 (m, 2H),
0.99 ~ 0.8 (m, 1H), 0.82 (d, J = 6.63 Hz, 3H), 0.78 (d, J = 6.52 Hz, 3H); >C
NMR (75 MHz, CDCly), 6 180.54, 170.75, 142.16, 138.68, 133.34, 128.78,
128.63, 128.43, 128.30, 127.56, 127.11, 125.85, 121.67, 109.86, 68.75, 64.59,
63.72, 59.87, 38.58, 37.14, 36.23, 25.85, 2349, 21.74; EUMS, 426 (M™+ 1);
HRMS Cy4HaoCIN30, ([M+H]") required 426.1948, found 426.1937.



13.20 Hz, 1H), 1.95 (s, 3H), 1.73 - 1.65 (m 1H), 1.13

- 1.07 (m 1H), 0.85 (d, J = 6.38 Hz, 3H), 0.54 (d, J
we2@608164z, 3H); 13C NMR (75 MHz, CDC13) 8 17BCHBS2006/006221

174.25, 140.95, 140.55, 135.38, 133.91, 133.77,

131,39, 130.81, 129.78, 12®496, 127.81, 127.58,

126.58, 125.90, 125.36, 122.19, 110.52, 75.52, 75.10,

73.58, 64.71, 60.59, 58.45, 57.52, 37.34, 36.54,

36.30, 29.56, 28.12. EXAMPLE 8 (1

"R 2"S,2°R 35,4 R5 R EXAMPLE 20

6- CHLORO- 4' - ( 3- CHLORO- PHENYL) - 1' - ( 2-

HYDROXY~ (15 2p [AsFs RV IS @BUTBOBIOR- 4 2PHBXCP 1] 2-

DI HYDBRr3btk dtept B5.3 3~ BRILIDDIRE -CBRBONYBOXYCIIT

ACI D DI METHYLAM DE  BMETHYINME® (B | (R) N (R) Ph

d (R (S) (RO N H [01581 [c ] a -76.0 (c, 0.2

CHC13); 'H NMR (300 MHz, CDC13) 8 8.15 (br, 1H), 7.75

(d, J =7.91 Hz, 1H), 7.21 - 6.86 (m 14H), 6.82 (d, J

= 7.82 Hz, 1H), 6.73 (s, 18 (s, 1H), 4.69 (d,

J = 10.28 Hz, 1H), 4.51 3.45 Hz, 1H), 4.32

(br, 1H), 4.22 - 4. 3.48 (d, J = 10.99

Hz, 111), 2.90 (s, wd, J = 12.53, 13.24

Hz, 1H), 2.06 (s, ' |56 (m 111), 1.10 -
0.95 (m 1H), 0.84 (d,

0.47 (d, J =
6.90 Hz, 3H): 13C N 176. 06,
173. 83, 140.80, 140.6 6. 5.04, 134. 06,
133.86, 130.81, 1307 71~F29. ¥, 129.23, 128.09,

127.87, 127.62. 127.38, 126, %0, 125.80, 125.54.
B389, 110160 -2473(co®s CALLE 1 HNMR 230 MEz.55)Cl)6d 829 (br,

e A R 2o A0 D
Hz, 1H), 6.32 (d, J = 8.13 Hz, 1H), 4.63 (d, J = 7.12 Hz, 1H), 3.94 (d, J = 7.18
Hz, 1H), 3.65 ~ 3.55 (m, 1H), 2.97 (s, 3H), 2.75 (s, 3H), 1.76 ~ 1.51 (m, 2H),
0.99 ~ 0.88 (m, 1H), 0.82 (d, J = 6.63 Hz, 3H), 0.78 (d, J = 6.52 Hz, 3H);
BCNMR (75 MHz, CDCly), 6 180.54, 170.75, 142.16, 138.68, 133.34, 128.78,
128.63, 128.43, 128.30, 127.56, 127.11, 125.85, 121.67, 109.86, 68.75, 64.59,
63.72, 59.87, 38.58, 37.14, 36.23, 25.85, 23.49, 21.74; EUMS, 426 (M'+ 1);
HRMS C,4Hz9CIN;0; ([M+H]") required 426.1948, found 426.1937.



74 EXAMPLE 9 (1 "R 2"S,2'R 3S,4'R 5'R)
6- CHLORO 4' . ( 4- CHLORO- PHENYL) - 1' - ( 2-

WONDRDX4A, 2- DI PHENYL- ETHYL) - 2' - | SOBUTYL- 2- OXCPAT/PS2006/006221
DI HYDRO- SPI RO] 1NDOLE- 3, 3' - PYRROLI DI NE] - 5' - CARBOXYLI C

ACID DIMETHYLAMDE O1 HOX Ph C NHS4 "R N (R

lit Ph 41(R) (S) (R' 33 O N H [0159] [a]2l -93.3
(c, 0.2 CHC13); 'H NMR (300 Mz, CDCL3) S 7.80 (br,

1H), 7.74 (d, J = 8.09 WDE%IB4 276.90 (m 14H),
6.91(dJ 8. 41 e, MELER (s, 1H) . 518(3
1H), ,
1H) 42@@6’ (&5'@ QR%‘ 4:0- @5'?1@3% E&I&; 230 faYL-J
10 Q@LﬁzYL) Xoé ‘@ % HY P YRROLIBL

12.77 He, B EAGA IDHl(K@O16 0 m 1H)
1.10 - 100(m 1H) 085(d J =6.28 H, 3H, 0.49
(d, J =6.10 Hz, 3H): 13C NWVR (75 Mz, CDC13) S
175.72, 173.98, 14@i71, 140.59, 135.08. 134.02,
133.80, 132.58. 130, \~128 25, 127.87,

127.62, 126.70, 123 \ 12 56 122. 42, 110. 50,
74.54, 72.64, 72. @ 52, 2 60. 59, 60.41, 56.67,

39.31, 36.58, 26
PCT/ US2006/ 006221

EXAXPLE 110 (1

Cl

[0174) [a]®p 25.1 (¢, 0.5 CHCL); "H NMR (300 MHz, CDCly), 6 8.15 (br,
1H), 7.21 ~7.07 (m, 4H), 6.81 (s, 1H), 6.76 (dd, J = 1.85, 8.06 Hz, 1H), 6.49
(d, 7 =8.08 Hz, 1H), 4.69 (d, T = 7.90 Hz, 1H), 3.96 (d, J = 7.89 Hz, 1H), 3.53
(dd, J = 8.64, 9.19 Hz, 1H), 2.97 (s, 3H), 2.85 (s, 3H), 1.68 ~ 1.56 (m, 1H),
1.46 ~ 1.36 (m, 1H), 1.30 ~ 1.20 (m, 2H), 1.11 ~ 0.99 (m, 1H), 0.78 (d, ] =
6.46 Hz, 3H), 0.75 (d, J = 6.48 Hz, 3H); C NMR (75 MHz, CDCl), &
180.00, 170.08, 141.83, 140.20, 134.45, 133.70, 129.82, 128.73, 127.78,
127.13, 126.93, 125.94, 121.98, 110.03, 70.69, 63.56, 63.33, 59.70, 40.43,
3721, 36.51, 27.86, 27.33, 22.54, 22.15. EIMS, 474 (M™+ 1); HRMS
C25H30CILN;0, ([M+H]+) required 474.1715, found 474.1714.



DI METHYL- PROPYL) - 1' - ( 2- HYDROXY- 1, 2- DI PHENYL- ETHYL) - 2-

OXO- 1, 2- DI HYDRO- SPI RO [ | NDOLE- 3, 3' - PYRROLI DI NE] - 5
WE2RBOXI4 C ACI D DI METHYLAM DE O 1 HO 2" N -PET/B3RN6/006221

Cl rR5N2R* P41(R (S) (R | 1 O N H (01601 [c

]D-92.7 (¢, 0.6 CHC13); 'HONMWR (300 MHz, CDC13) 8
7.85 (br, 1 H), 7.45 (d, J = 8. 10 rz 2ro 7.41- 6.72
(m 14H), 6.68 (d, J = 7.72 Hz, L43 (d, 3=

3.24 Hz, 1H), 4.84 (br, o (d J = 3.55 Hz,
1ro 4.38 (d J = 10. 4§%H§WL%Q§ .98 (d, J = 10, 46
1E% 5 (d, J =9 .00 H, ro, 297 (dd, I =
9 00 R3&‘2’ OF) §1£3HL -2228@ ETHYHPROP -4-(3110@S>(m
1H), PI{E%YL()@O 1.2-D{ YR Q- D INRYE]-
CDC13) 6 174CAR C?@@JQAKH é%M@ YL@BHQE(KE 2. 20,
133.71, 130.97, 129.51, 129.08, 128.16, 128.02,
127.60, 127.41, 126.48, 125.89, 125.17, 122.41,
110. 48, 74.85, 73.82, 72.00, 63.31, 60. 94, 60. 41,
57.92, 42.19, 36.69,| 30. 3% 29N68. WD 2006/ 091646
PCT/ US2006/ 006221 7¢ 11 (1
"R 2"S, 2' R 3S, 4' R
6- CHLORO- 4' - ( 3- CHL
HYDROXY- 1, 2- DI PHENYESE
O SPI RO [ | NDOLE- 3, 3
DI METHYLAM DE O HO

H(2-
PROPYI;- 2- OXO- 1, 2- DI HYDR

Ci

[0175] [a]®p 84.2 (c, 0.4 CHCl;); 'H NMR (300 MHz, CDCL), & 8.79 (br,
1H), 7.50 (m, 2H), 7.15 (d, T = 7.68 Hz, 1H), 6.96 (dd, J = 7.80, 8.10 Hz, 1H),
6.81 (s, 1H), 6.73 (dd, T = 1.59, 8.10 Hz, 1H), 6.40 (d, I = 9.10 Hz, 1H), 4.52
(d, J=7.50 Hz, 1H), 3.96 (d, T = 7.50 Hz, 1H), 3.50 (d, J = 9.96 Hz, 1H), 2.98
(s, 3H), 2.91 (s, 3H), 1.48 (dd, T = 9.90, 14.11 Hz, 1H), 0.89-0.85 (m, 1H),
0.84 (s, 9H), *C NMR (75 MHz, CDCl,), 5 181.03, 170.10, 142.37, 141.28,
137.15, 136.45, 133.54, 129.98, 128.12, 126.60, 125.82, 121.75, 110.28,
94.45, 68.18, 65.17, 64.43, 60.40, 43.17, 37.23, 36.19, 30.13, 29.82; EI/MS,
566 (M 1); HRMS CysH3CIIN;O, ([MH+HT) required 566.1071, found
566.1063.



41 3 /-0 c | H[O0161) [a]D21 -73.9 (c, 0.3 CHC13); 'H
NVR (300 MHz, CDC13) S 8.27 (br, 1H), 7.66 (d, J =

W@2@d/0¢s546 1H), 7.63 (d, J = 6.97 Hz, 1H), 7.42p¢TUS206/006221

6.99 Hz, 1H), 7.32 (d, 7.26 Hz, 1H), 7.28 - 6.57

J =
(m 14H), 5.14 (s, 1H), 4.80 (d, J = 10.06 Hz, 1H),
4.58 - 4.48 (in, 11-1), 448( L J = 3.32 Hz, 1H),
4.17 - 4.10 (m 1H), 3.37 (d, J = 10.11 Hz, 1H), 2.87
(s, 3H), 2.56 - 2.40 ( o9 (s, 3H), 2.00 -

1.88 (m 1H), 1.10;0. m H),'027-O72(m
SWCHL@E%@%EE %}2 ﬁéﬁ@opq_@,gf RM%%H‘?@.PROPY)L)-Z OXO0-4'-
HYDROXRHEN YL ZFMEWOE % [$33 BROLEYRW- - 2- OxO-
1, 2- DI HYDROC4BE METBYRAMIPBINE]'Y 5' - CARBOXYL
IC ACIDDII\/ETHYLAMDECI YN, H S) (R - () (R s
(4f) Ph CI 1/ NCOH WD 2006/ 091646 PCT/ US2006/ 006221
77 [0162] [a]D -85.6 (c, 0.4 13); 'H NVR (300 MHz,
CDC13) 6 8.68 (br, 1H), N J = 7.77 Hz, 1H),

7.28 - 6.81 (m -s 1H), 4.59 (d, J =

10.12 Hz, 1H), 4.8 £ 4.46 (d, J = 2.94 Hz,
1H), 4.12 (d, J tkh, 3.31 (d, J = 10.26
Hz, 1H), 2.85 (s, p. 45 (m 1H), 1.99 (s,
3H), 1.95. 1.84 (m . 1.4 1H), 0.95 -

0.82 (m 1H), 0.77 ="5. 504z 6H), 0.70 - 0. 60
(m IH: 13C NVR (

c%ﬁaoa 1yY6.58, 173.82,
140. 98, 140. 53,5136 ] 134. 03, 133.76,
~130.75, 129.43, H
[0176] [o®p 53.3 (¢, 0.9 CHClL;); 'H NMR (300 MHz, CDCL), & 7.68 (br,
1H), 7.28 ~ 7.12 (m, 5H), 6.78 (d, T = 1.84 Hz, 1H), 6.43 (dd, J = 1.88, 8.14
Hz, 1H), 6.23 (d, J = 8.13 Hz, 1H), 4.60 (d, J = 6.81 Hz, 1H), 3.92 (d, J = 6.84
Hz, 1H), 3.53 (d, T = 8.99 Hz, 1H), 3.39 (br, 1H), 2.98 (s, 3H), 2.76 (s, 3H),
1.48 (dd, T = 9.64, 14.35 Hz, 1H), 0.97 ~ 0.90 (m, 1H), 0.86 (s, 9H), EI/MS,
440 (M 1); HRMS CysH3CIN;O, ([M+H]Y) required 440.2105, found
440.2102.



129.16, 128.04, 127.81, 127.59, 127.32, 126. 64,
125.86, 125.30, 122.29, 110.75, 75.18, 74.99, 73.10,

W@ 2006091660. 39, 56.99, 37.22, 36.57, 36.42, 29.ROT/US2006/006221
28.08, 22.61. EXAMPLE 13 (2R 3S,4 R 5 R
6- CHLORO- 4" - ( 3, 4- DI CHLORO- PHENYL) - 2' - (2, 2-
DI METHYL- PROPYL) - 2- OXO- 1, 2- DI HYDRO- SPI RO [ | NDOLE- 3,
3' - PYRROLI DI NE] - 5' - CARBOXYLI C ACI D DI METHYLAM DE
(KE-32) C \ L O N, 4CI N H [0163] Using a
method simlar to that i e 6, this conpound was
synt hesi zed. [0164] [a] 28D 128.0 (c, 0.2 CHC13); 'H
NVR ( 3G, 34, > ‘Dot OR@-28(26?4D THYL RORYR)2- @50 4H) ,
7.22 (FHENY-1,2-pgH ROEN d?d3 YRROLIYYE]-§- 30
Hz, 1H); 6. WR@XYIJICAQ METHYLAMIDE (K8 1(4&1d J =
175 8.10 Hz, 1H), 6.35 (d, J: O6Hz 1 H, 4.47
(d, J:792Hz 1 H, 4.07 (d, :791Hz 1 H,
3.48 (d, | 9.47 WD 2006/ 0916 6 PCT/ US2006/ 006221 78
Hz, 1H), 3.03 (s, 3H), 2.9% (sN3H), 1.49 (dd, J =
9.88, 14.3 Hz, 1H); 2~90 - 0f88 (m 111), 0.84 (s,
9H); 13C NMR (75 D 13) S 180.88, 169.71,
142.30, 139.07, 13
127.14, 126.60, 125
64.20, 57.67, 43.15,
EXAMPLE 14 (2 'R, 39

6- CHLORO-2' - (2, 2-Di XO- 4' - ( 3-

TRl FLUOROVETHYL-®H DI HYDRO- SPI RO

[ | NDOLE- 3, 3' -

[0177] [0p -50.6 (¢, 0.6 CHCL): 'H NMR (300 MHz, CDCls), & 7.68 (br,

1H), 7.28 ~ 7.12 (m, 5H), 6.78 (d, ] = 1.84 Hz, 1H), 6.43 (dd, J = 1.88, 8.14
Hz, 1H), 6.23 (d, J = 8.13 Hz, 1H), 4.60 (d, J = 6.81 Hz, 1H),3.92 (d,J=6.84
Hz, 1H), 3.53 (d, J = 8.99 Hz, 1H), 3.39 (br, 1H), 2.98 (s, 3H), 2.76 (s, 3H),
1.48 (dd, J = 9.64, 14.35 Hz, 1H), 0.97 ~ 0.90 (m, 1H), 0.86 (s, 9H), EI/MS,
440 (M™+ 1); HRMS CosH3CIN;O, (IM+H]") required 440.2105, found
440.2102.



PYRROLI DI NE] - 5' - CARBOXYLI C ACI D DI METHYLAM DE ( KE- 21)
CF3 LON, NH C N-H [0165] Using a nethod
w@Revlogred4é 0 that in Exanple 6, this conpound WeST/US2006/006221
synt hesi zed. [0166] [a] 25D 61.0 (c, 0.2 CHC13); 'H NWR
(300 MHz, CDC13), S 8.19 (br82 1H), 7.45 - 7.21 (m
4H), 6.82 (d, J = 1.82 Hz, 1H), 6.70 (dd, J = 1.90,
8.12 Hz, 1H), 6.39 (d, J = 8.11 Hz, 1H), 4.57 (d, J
8.28 Hz, 1H), 4.18 (d, J = 8.10 Hz, 1H), 3.50 (d, J
9.80 Hz, 1H), 2.99 (s, 3BKAMPLE3S5(s, 3H), 1.52 (dd, J
9.84, 14.22 Hz, 1H), 0.96 (d, J = 14.23 Hz, 1H), 0.90
(s, 9H) ;R3S M\RRY FSHLORD4'-CDRHLORALBAEN VL )-2682-84,
142. 03, DINIOTH YL -PRABYE}2-OK8R1, 3BIHYPROGPIRO[INBOLE-3,3'-
125. 73 PYRROLUBNE]-24CARBOX PLICROCIDITNBIEIH Y IGOVEDE, (KES005,
64. 38, 58.55, 43.26, 37.02, 36.15, 30.17, 29.82;
El /M5, 508 (M++ 1); HRVME C26H30CLF3N302 ([ M+H] +)
requi red 508. 1979, faqynd 508. 1965. WO 2006/ 091646
PCT/ US2006/ 006221 79| EXAMBLE 1n(2 'R, 3S, 4'R 5'R)
6- CHLORO- 4' - (4- CHLORG~RPHENYL)X?2' - | SOBUTYL- 2-
OXO 1, 2- DI HYDRO- SPI E 38, 3' - PYRROLI DI NE] - 5' -
CARBOXYLI C ACI D Di Qi 10) O~~~ N~ CI NH

O C NH
ci
"/,/
0
Ci
H
[0178] [0]®p 69.1 (c, 0.6 CHCl;); 'H NMR (300 MHz, CDCls),  8.03 (br,

1H), 7.33 (d, J = 8.00 Hz, 1H), 7.13 (s, 1H), 7.12 (dd, ] = 1.84, 7.95 Hz, 1H),
7.04 (d, J = 1.85 Hz, 2H), 6.80 (d, 1.84 Hz, 1H), 4.73 (d, J = 8.52 Hz, 1H),
4.48 (d,J = 8.51 Hz, 1H), 3.68 (d, J =9.12 Hz, 1H), 3.08 (s, 3H), 2.96 (s, 3H),
1.44 ~ 1.22 (m, 1H), 0.99 ~ 0.89 (m, 1H), 0.84 (s, 9H), C NMR (75 MHz,
CDCly), 8 181.07, 172.13, 141.75, 139.98, 134.69, 134.00, 127.69, 127.04,
126.36, 123.48, 123.11, 110.55, 66.57, 66.08, 61.65, 56.48, 43.34, 37.49,
36.32, 30.15, 29.78.



[01671 Using a nethod simlar to that in Exanple 6,

this conmpound was synthesized. [01681 [a] 25D 68.0 (c,
wO2860%613) ; ' H NVR (300 MHz, CDC13), 6 8.98 (BCT/US10pH/006221

7.21 (d, J =8.18 Hz, 2H), 7.09 (d, J 8.17 Hz, 2H),

6.86 (s, 1H), 6.74 (d, J 297.75 Hz, 1H), 6.46 (d,

7.78 Hz, 1H), 4.59 (d, J = 7.63 Hz, 1H), 3.99 (d,

7.64 Hz, 1H), 3.56 (m 1H), 2.96 (s, 3H), 2.85 (s,

3H), 1.68 - 1.53 (m 2 0.88 (in, 1H), 0.79

(d, J _12 1 He, 3H) Fﬂf‘?““k’lg“g?@ 12.0 Hz, 3H); 13C

NVR (75 MHz CDC13). S 180. 86, 170. 40, 142. 35, 136. 85,

133. 62, @RISHR S RIBEHDAROYH-GBLORO-PHEN Y1) 252,23

121, BIMETHYY.-BBOP¥R)-§(#-MEAH é@-PIB@R%@NFstABBON?Q 68;

37.24, 36. 2FIROENBELESS-HYRROLIDINI-2ONRNEE-780 ( Me+ 1) ;

HRVE C24H28C12N302 ([ M+H] +) required 460. 1559, found

460. 1552. WD 2006/ 091646 PCT/ US2006/ 006221 80 EXAWMPLE

16 (2 'S, 3R 4'S, 5'Y9) N

6- CHLORO 4' - (4- CHLORO PHENVYL) - ;;L:EBUTYL-Z-

3' -

J
J

OXO- 1, 2- DI HYDRO- SPI RO [ | NDOLE- YRROLI DI NE] - 5' -
CARBOXYLI C ACI D DI TI—|YLA€M\\I$/(‘ 8 O C (S) M
169] [a] 25D -65.8 (c, 0.3

(S (R (S O Npp9169] }
CHC13): 1H NMR (30 3 3), S8.98 (br, 1H),
7.21 (d, J = 8.18 MH(d, J = 8.17 Hz, 2H),
6.86 (s, 1H), 6.74 (T ‘

1H), 6.46 (d, J
7.78 Hz, 1H), 4.59 1 = %€ , 3.99 (d, J
7.64 Hz, 1H), 3.56 2. 9

3H), 2.85 (s,
3H), 1.68 - 1.53 (

(m 1H), 0.79
(d, J = 12.1 Hz ® d, J = 12.0 Hz, 3H); 13C

H) ,
NVR (75 MHz, CDC13), S 180 6, 170.40, 142.35, 136. 85,
01729, 62 350 8.5 (c, 0.2 CHCL); 'H NMR (300 MHz, CDCls), § 8.91 ( br,

1H), 7.18 ~ 7.14 (m, 3H), 7.05 ~ 7.02 (m, 1), 6.85 (4, J = 1.58 Hz, 1H), 6.72
(dd, T = 1.61, 8.11 Hz, 1H), 6.41 (d, J = 8.12 Hz, 1H), 4.50 (d, T = 7.42 Hz,
1H), 3.99 (d, J = 7.49 Hz, 1H), 3.68 ~ 3.35 (m, 7H), 2.41 ~ 2.33 (m, 2H), 2.25
(s, 3H), 1.47 (dd, T = 9.90, 14.15 Hz, 1H), 1.03 ~ 0.88 (m, 1H), 0.72 (s, 9H);
13C NMR (75 MHz, CDCly), 6 181.12, 168.55, 142.42, 140.76, 134.47,
133.62, 129.89, 128.73, 127.69, 127.06, 126.42, 125.79, 121.85, 110.30,
67.99, 65.24, 64.27, 58.01, 54.57, 54.29, 45.49, 45.09, 43.08, 42.03, 30.13,
29.79.




130. 04, 128.76, 127.16, 125.73, 121.87, 110.29, 68.90,

64.35, 63.60, 59.40, 38.66, 37.24, 36.24, 25.83,
WQ@300489162d. 76; EI/MS, 460 (Mr+ 1); HRVBE C24H2BCI/EBB0&006221

[ MkH] +) required 460. 1559, found 460.1552. WD

2006/ 091646 PCT/ US2006/ 006221 81 EXAMPLE 17

(2'S,3R 4'S,5'S)

6- CHLORO- 4' - (3- CHLORO- PHENYL) - 2' - | SOBUTYL- 2-

OXO- 1, 2- DI HYDRO- SPI RO [ | NDOLE- 3, 3' - PYRROLI DI NE] - 5' -

CARBOXYLI C ACI D DI METHYEAMMBEERKE-34) ¢l ON-~ NH b-

0 cl NH [0170] [a]25D -50.0 (¢, 0.3 CHC13); 'H NWR

(300 MHz@'sSIAE)'R) SCALBBROLBA4-CHLORO-PHENY I:)-46(2F5 (m

4H), 6DBSETBYL-PRDPYE)-Z-BX(d],2-DIEYBROGPHO[IPPLES,347 (d,

8. 01 PHRROLH)INEASEIARBOXYLIE ACIHEDIMETHIMAMIDROEES) J =

7.64 Hz, 1H), 3.58 - 3.54 (m 1H), 2.97 (s, 3H), 2.88

(s, 3H, 1.65 - 1.45 (m 2H),, 0.98 - 0.91 (m 1H),

0.78 (d, J = 6.63 Hz, gH),N6.76 (d, J = 6.53 Hz, 3H)

13C NMR (75 MHz, CDC13),”"& 180.98, 170.23, 142.44,

140. 40, 134.35, 133.58, 129.47, 128.68, 127.64,

126.94, 125.64, 12175, . 50\ 84, 64.08, 63.509,
59.50, 38.54, 37.22, 362 2 .38, 21.72;
El/MB, 460 (M+ 1); HFDSCIZN302 ([ MrH] +)

requi red 460. 1559 | 551. WO 2006/ 091646
PCT/ US2006/ 006221 82 EXAMPLE 18 (2'R 3S, 4R 5 R

[6r8GHL ORO{ 4%, 824CHEQROCREENYIE) NIAR-(3 GQBLH, XID@;), § 8.46 (br,
1H), 7.25 ~ 7.09 (m, 3H), 7.02 (dd, J = 7.85, 7.93 Hz, 1H), 6.92 (s, 1H), 6.75
(s, 1H), 6.43 (d, J = 7.45 Hz, 1H), 4.31 (s, 1H), 4.02 (4, ] = 6.82 Hz, 1H), 3.28
(s, 1H), 3.12 ~ 3.06 (m, 1H), 3.06 (s, 3H), 2.96 (s, 3H), 1.59 (dd, J = 7.69, 7.80
Hz, 1H), 1.23 ~ 1.18 (m, 1H), 0.55 (s, 9H); C NMR (75 MHz, CDCL), §
180.58, 170.44, 142.54, 137.79, 133.99, 133.84, 129.18, 129.00, 128.19,
126.32, 126.19, 124.28, 122.13, 110.61, 74.67, 66.15, 60.40, 50.42, 4221,
38.88, 37.68, 30.30, 28.90.



OXO- 1, 2- DI HYDRO-S PIRG [ | ND
-5'- CARBOXYLI C ACI D DI I\/ETHY
W@00009046- H [ 0171] [ a] 25n ,
(300 MHz, CDC13), 6 9.30 (br ,
4H), 6.88 (s, 1H), 673 (d .00 Hz, 1H), 6.47 (d,
8.01 Hz, 1H), 4.61 (d, J 7.66 Hz, 1H), 4.00 (d, J =
7.64 Hz, 1 H), 3.58 - 3 54 (m 1H), 2.97 (s, 3H),
2.88 (s, 3H), 1.65 - x%g\ﬁ H, 0.98 - 0.91 (m
1H), 0.78 (d, J = 66§ ‘{Ps%?gomm\] 653Hz,
3H): 13CNMVR (75 MHz, CDO 3) 180. 98,
142 (28,350 RYOL- (313&013@%1@@!19@ -CHHQRGZ- (2122%11\6%THYL-
127. GROPYLRS-(SIDRPHES.IEH-4-CARBONY L) FHSHEOIREAXE3.54 08,
63.59, 59.50, 38.BYRRQEIDIN)-2-OE GE-28)5 78, 23. 38,
21.72; EI/NB, 460 (Mk+ 1): HRVB C24H28C12N302

[MtH ' ") required 460. 1559, feaad 460. 1551. WO
83

E-3, 3" -PYRROLI DI NE]

DE (ICE-9) I 1 ? NH

(c, 0.3 CHC13pCT/UBIINR06221
1H) 7.27 - 6.95 (m

8 Hz

2006/ 091646 PCT/ US2006/ 006221 MPLE 19 (2 'R,
3S, 4R 5'R) Br

6- CHLORO- 2' - | SOBUTYL]- 2- O@® 4" L-1, 2-

DI HYDRO- SPI RO | NDOLE=3,,3' - PERROLI DI NE] - 5' - CARBOXYLI C
ACID DI METHYLAM BE (KE&5) QNH -j" >Z~0 C 2 N

[0181] '{ NMR (300 MHz, CDCls), & 8.36 (br, 1H), 7.34 ~ 7.25 (m, 2H),
7.14 ~ 7.04 (m, 2H), 6.86 (5, 1H), 6.74 (d, J = 7.87 Hz, 1H), 6.44 (d, J = 7.99
Hz, 1H), 4.45 (d, T = 7.64 Hz, 1H), 4.05 (d, J = 7.51 Hz, 1H), 3.66 ~3.23 (m,
OH) 1.53 ~ 1.43 (m, 1H), 1.05 ~ 0.90 (m, 1H), 0.85 (s, 9H).

EXAMPLE 29

(2'R,35,4'R,5'R) 6-CHLORO-4-(3-CHLORO-PHENYL)-2'-(2,2-
DIMETHYL-PROPYL)-5'-(MORPHOLINE-4-CARBONYL)-1H-
SPIRO[INDOLE-3,3'-PYRROLIDIN]-2-ONE (KE-26)




H [0172] [a]25D 24.7 (c, 0.8 CHC13); '"H NWR (300 MHz,
CDC13), 6 8.20 (br, 1H),7.38-7.01 (m 5H), 6.80 (d, J

Wo 258816y, 1H), 6.66 (dd, J = 1.91, 8.10 Hz, PAFAS2006/006221
6.32 (d, J 8.13 Hz, 1H), 463(d J =7.12 Hz, 1H),
3.94 (d, J 7.18 Hz, 1H) 33.65 - 3.55 (m 11-1),
2.97 (s, 3H), 2.75 (s, 3H), 1.76 - 1.51 (m 2H), 0.99
-0.88(m1H) 0.82 (d, J = 6.63 Hz, 3H), 0.78 (d, J

isds 52 Mot s 630 R T8 R s RE on 3, 100,08
igg 14}%, 7. é22873®(m,]32{3, B6Y, ~ 1@1;@3,]11{) % (Sg ﬂ.%nggH),f 72
0. 280 152 a6 ¥103%, b, 54095 g Pop T TR vy 8
C24 HEOCANBOD § [ M5HE HE)S R6fH BAA (42601 048(ddf DHRG4, 14.09
126 4930, 19 2998 2508 PTG ORSh IR S AL

6- CHEORG 268.71SOBRAY L 14R-7OX(B443; RBIESRXYL12P,98; 128.66, 127.71,

A D NESEL A B 1 R 0 0 68 R o rar

[ a] 25097, $417743.02, 3Q1B2EBE13) : ' HNVR (300 MHz, CDC13), 8
8.20 (br, 1H), 7.38 - 7.01 (m 5H), 6.80 (d, J = 1.86
Hz, 1H), 6.66 (dd, J = %Xg&ng 0 FE 1%0 6.32 (d, J
(s

1
8.13 Hz, 1ro 4 63 (d: 3.94 (d, J
7.1

8 Hz, 1H), 65355% %@297 (s, 3H), 2.75
35, 4RI ®) 4-(3-BRO %PH@ L) 6 HJPRO-2'-(3.2 48 HYLSLH),
0. 82 PRPPYH)Z-F@a, 2r1%IH 5@”333 ,2-PERBO :
13CNVR (75 SPRBEBXLAS PéMEEIz% LAY@DE §KE-23) 16

138. 68, 133.34, 128. 78 128. 63, 128.43, 128. 30,
127.56, 127.11, 125.85, 121.6% 109.86, 68.75, 64.59,
63.72, 59.87, 38.58,Br37. 14, 36123, 25.85, 23.49,

21.74; EIINB, 426 (Mr+ 1) O~

Ci

{0183} 'H NMR (300 MHz, CDCL), & 8.73 (br, 1H), 7.33 ~ 7.28 (m, 2H),
7.14 ~ 7.07 (m, 2H), 6.86 (d, T = 1.79 Hz, 1H), 6.72 (dd, J = 1.86, 8.10 Hz,
1H), 6.40 (d, Y = 8.13 Hz, 1H), 4.54 (d, ] = 7.54 Hz, 1H), 4.00 (d, J = 7.53 Hz,
1H), 3.50 (d, T = 8.63 Hz, 1H), 2.92 (s, 3H), 2.87 (s, 3H), 1.52 ~ 1.44 (m, 1H),
0.97 ~ 0.92 (m, 1H), 0.89 (s, 9H); C NMR (75 MHz, CDCL), § 181.49,
170.49, 142.76, 141.68, 134.00, 132.02, 130.95, 130.51, 127.96, 127.02,
126.23, 123.05, 122.24, 110.70, 62.59, 65.62, 64.85, 60.84, 58.59, 43.61,
37.66, 36.62, 30.57, 30.25. EUMS, 518 (M'+ 1); HRMS C,sH3oBrCIN;O;
(IM+HT") required 518.1210, found 518.1177.



HRVE C24H29C1IN302 ([ MtH] +) required 426.1948, found
426.1937. WD 2006/ 091646 PCT/ US2006/ 006221 85 EXAMPLE
w@o6@916R; 3S, 4'R 5'R) PCT/US2006/006221
6- CHLORO- 4' - ( 3- CHLORO- PHENYL) - 2 - ( 3- METHYL-

BUTYL) - 2- OXO- 1, 2- DI HYDRO- SBf RO | NDOLE- 3, 3' - PYRROLI DI NE
]-5'- CARBOXYLIC ACID DI METHYLAM DE (1CE-16) 1 NH Cl

N H [0174] [a]25D 25.1 (¢, 0.5 CHCL3); 1H NWVR (300

MHz, CDC13), 5 8.15 (Ur 7.21 - 7.07 (m 4H),

6. 81 (s 1H), 6.76 (dd, E%Aéf%Eé% 8 06 Hz, 1H), 6.49

(d, 4.69 (d, J = 7.90 Hz, 1H), 3.96
(d, J ifﬁiﬁ#&&ﬂ)@%%;

L0130513( IéITe)ORQ PHESIYM2 -GKQQ*- H
1H), 2P8PPYL-1.2 LE-3,3' Y RROLIBENR}§- 1H) ,

1.46 ,,, 1. §éRP iﬁiﬁCI DRGETHPBAMAE 6F5-30)1. 11 - 0. 99
(m 1H, 0.78 (d, J = 6.46 Hz, 3H), 0.75 (d, J = 6.48
Hz, 3H); 13C NVR (75 Mz, CDC13), 8 180.00, 170. 08,
141.83, 140.20, 134.@5, 133.70) 129.82, 128.73,

127.78, 127.13, 126| 93, P25 9¥—~421.98, 110.03,

70.69, 63.56, 63.33/759 70, #0.43, 37.21, 36.51,
27.86, 27.33, 22.5( El/1\4S, 474 (M++ 1); HRVB
C25H30C12N302 ([ M+h] redH474. 1715, found
474.1714. D 2006/ 09. 2006/ 006221 86 EXAMPLE

22 (2'R 3S, 4 'R

6- CHLORO- 2' - (2, 2- DI R%g 4 \(3- | 0DO-

PHENYL) - 2- OXO- 1,

[ 1 NDOLE- 3, 3' - PYR F]- & - CARBOXYLI C ACI D

o RYE THYL M DBy ORE 2Peubn, ) ' NMR (300 Mz, cDCL), 6 939 (b,

1H), 7.16 ~ 7.05 (m, 4H), 6.87 (s, 1H), 6.74 (4, J = 7.98 Hz, 1H), 549 (d, J =
8.07 Hz, TH), 4.62 (d, J = 7.82 Hz, 1H), 4.00 (d, T = 7.81 Hz, 1H), 3.51 (dd, ]
=9.15, 9.27 Hz, 1H), 2.97 (s, 3H), 2.74 (s, 3H), 1.65 ~ 1.44 (m, 2H), 129 ~
118 (m, 2H), 0.77 (t, ] = 7.15 Hz, 3H);, “C NMR (75 MHz, CDCly), 6
180.89, 17027, 142.47, 140.30, 134.34, 133.59, 129.75, 128.67, 127.65,
127.21, 126.94, 125.73, 121.73, 110.34, 70.65, 63.85, 63.49, 59.66, 37.21,
3621, 31.92, 20.77, 14.00; EUMS, 446 (M+ 1); HRMS CpsHasChN;O,
([M+HT") required 446.1402, found 446.1408,




1 =N O ci NH [0175] [a]25D 84.2 (c, 0.4 CHCl 3);
'H NMR (300 MHz, CDC13), S 8.79 (br, 1H), 7.50 (m
wQReos/076d®6 (d, J = 7.68 Hz, 1H), 6.96 (dd, J =PCT/882006/006221
8.10 Hz, 1H), 6.8 , 1H), 6.73 (dd, J = 1.59, 8.10
Hz, 1H), 6.40 (d, 9.10 W5, 1H), 4.52 (d, J = 7.50
Hz, 1H), 3.96 (d, = 7.50 Hz, 1H), 3.50 (d, J = 9.96
Hz, 1H), 2.98 (s, 3H), 2.91 (s, 3H), 1.48 (dd, J =
9.90, 14.11 Hz, 1H), 0.89-0.85 (m 1H), 0.84 (s, 9H),
13C NMR (75 MHz, CDC13),ESAVMBLEG3, 170.10, 142. 37,
141. 28, 137.15, 136.45, 133.54, 129.98, 128.12,
126. 60, (2R382R 51 §-CHH.OROLD-(28-DIMSAHAD, PREPYES-4'-85. 17,
64. 43, BETHOXYVABHENYL)3Z0R8:1,8BIHEYDREGPID[MAS0BE23,3"-
El / MBS, PYBROL{INNE}SX)ARBGIA IC2EHBATMENSOR. ANEHE-25)
requi red 566. 1071, found 566.1063. WD 2006/ 091646
PCT/ US2006/ 006221 87 EXAMPLE 23 (2 'R, 3S, 4R 5 R
6- CHLORO 2' - (2, 2- DI MgjfdYL- PR(PYLI) -2-0XO-4' -
PHENYL- 1, 2- DI HYDRO- SRI R([ | 3, 3' - PYRROLI DI NE] - 5' -
CARBOXYLI C ACID DI MEIXYLAM DEE(KE-7) NH CI H [0176]
; "H NWR (300 MHz, CDC13), S

[ e
wn

1
J
J

7.68 (br, 1H), 7 2 @4) 6.78 (d, J = 1.84
Hz, 1H), 6.43 (dd, 8" 8. Hz, 1 H), 6.23 (d,
J =813 Hz, 1 H), 6. 81

(d, J = 6.84 Hz,

(br, 1H), 2.98 (s,
9.64, 1435 Hz,
9H), EI/ NG, v

[0185] [0]®p 46.9 (c, 0.4 CHCL); 'H NMR (300 MHz, CDCL), § 7.87 (br,
1H), 7.34 (d, ] = 8.02 Hz, 1H), 7.12 ~ 6.93 (m, 2H), 6.74 ~ 6.64 (m, 4H), 4.87
(d, J = 8.60 Hz, 1H), 4.34 (d, J = 8.55 Hz, 1H), 3.79 (d, J = 9.09 Hz, 1H), 3.63
(s, 3H), 2.97 (s, 3H), 2.96 (s, 3H), 1.68 (br, 1H), 1.37 ~ 1.27 (m, 1H), 0.92 ~
0.88 (m, 1H), 0.84 (s, 9H); '°C NMR (75 MHz, CDCL), & 178.33, 173.23,
159.20, 141.99, 137.60, 133.54, 129.22, 127.24, 123.59, 122.63, 120.63,
114.03, 112.75, 110.15; EIMS, 470 (M™+ 1); HRMS CyeH3;CIN;O;
(IM+H]") required 470.2210, found 470.2222.

1 H, 3.92
$,=-8.99 Hz, 1H), 3.39
/%.,\\H), 1.48 (dd, J =
/90

%m 1H), 0.86 (s,



440 (M+ 1); HRVS C25H30CLN302 ([ MtH]) required
440. 2105, found 440.2102. WD 2006/ 091646
WEOTESB06/ 006221 88 EXAMPLE 24 (2 'S, 3R, 4PCI/US208)/006221
6- CHLORO 2' - (2, 2- DI METHYL- PROPYL) - 2- OXO- 4' -
PHENYL- 1, 2- DI HYDRO- SPI RO [ IMDOLE- 3, 3' - PYRROLI DI NE] - 5" -
CARBOXYLI C ACI D DI METHYLAM DE (KE-14) ONH O C :CN H
[0177] [a] 25D -50.6 (c, 0.6 CHC13); 'H NVR (300 MHz,
CDC13), 6 7.68 (br, 1 7.28 - 7.12 (m 5H), 6.78
(d, J = 1.84 Hz, 1H), g.%%é%"&&”\] = 1.88, 8.14 He,
1H), 6.23 (d, J = 8.13 Hz, 1H), 4.60 (d, J = 6.81 Hz,
1H), 3.OR31%HR IRY6-6HRHROHY-(3-CHLORQ-IFENYL,)-2J0X08/-99 Hz,
1H), 3.PETVBr12-DHYDROSSIRQINDBOLE-33-TORRQLIGME]-5- 1. 48
(dd, J = 9. EARBOKGHCHCIDINMETHYSAMIPEGKSA m 1H),
0.86 (s, 9H), EI/MS, 440 (M++ 1); HRVB C25H30CLN302
([MtH ) required 440.2105, fqund 440.2102. WO
2006/ 091646 PCT/ USR2006/ 006222 89 EXAMPLE 25 (2 'R,

3S, 4R 5'R) Ox MNe
HLOROYSIENYL) - 2' - (2, 2-

O 1, Z- DI HYDRO- SPI R[ | NDOLE- 3, 3' -
LI €~ A@D DI METHYLAM DE ( KE- 20)

c ° O\~ NH

Cl N
H
[0186] [a]*p 33.0 (c, 0.3 CHCLy); 'H NMR (300 MHz, CDCly), & 8.23 (br,
1H), 7.23 ~ 6.99 (m, 4H), 6.82 (d, J = 1.59 Hz, 1H), 6.76 (dd, J = 1.92, 7.86
Hz, 1H), 6.48 (d, J = 8.10 Hz, 1H), 4.61 (d, J = 7.81 Hz, 1H), 3.99 (d, J = 7.80
Hz, 1H), 3.51 (dd, J= 9.35, 9.49 Hz, 1H), 2.98 (s, 3H), 2.83 (s, 3H), 1.66 ~
1.54 (m, 1H), 1.48 ~ 1.42 (m, 1H), 1.26 ~ 1.15 (m, 6H), 0.80 (t, J= 6.81 Hz,
3H); “C NMR (75 MHz, CDCl3), § 180.13, 170.17, 140.31, 134.43, 133.65,
129.81, 128.71, 127.73, 127.19, 126.95, 125.88, 121.91, 110.06, 70.93, 63.88,

63.42, 59.71, 37.22, 36.22, 31.67, 29.82, 27.25, 22.39, 13.89; EI/MS, 474
(M™+1).



:":* | N H [01781 [a]25D 69.1 (c, 0.6 CHCO3); 'H NWR
(300 MHz, CDC13), 6 8.03 (br, 1H), 7.33 (d, J = 8.00
wo2006/0916kg 7. 13 (s, 1H), 7.12 (dd, J = 1.84, 7rOBUsAN6/006221
H, 7.04 (d, J =1.85 Hz, 2H), 6.80 (d, 1.84 Hz, 1H),
4.73 (d, J = 8.52 Hz, 1H), 974.48 (d, J = 8.51 Hz, 1H),
3.68 (d, J = 9.12 Hz, 1H), 3.08 (s, 3H), 2.96 (s, 3H),
1.44 - 1.22 (m 1H), 0.99 - 0.89 (m 1H), 0.84 (s,
9H), 13C NMR (75 MHz, CDC13), S 181.07, 172.13,
141.75, 139.98, 134.69, EXaME 34127 69, 127. 04,
126.36, 123.48, 123.11, 110.55, 66.57, 66.08, 61.65,
56. 482 R, 4R 5 RB-BUAYL-6-GELORO-B(R-USL ORO-PHENYIMP2-0XO0-
2006/ 02 DEBDROTSHIS2NRBO0D-8 320 YRROLIXNERHE ARBERYLIR,

3S, 4R 5 R 6- GIORMVETHIAMIBEQRD-IBHENYL) - 2' - ( 2, 2-
DI METHYL- PROPYL) - 5' - ( 4- METHYL- Pl PERAZI NE- 1- CARBONYL) - 1
H SPIRJ | NDOLE- 3, 3' - PYRROLI DI N] - 2- ONE (KE-27) N cl
ON NH O cl NH [0179] [a]25D 88.5 (c, 0.2 CHC13);
"H NVR (300 MHz, Cif€13), S 8. (br, 1H), 7.18 - 7.14
(m 3H), 7.05 - 7.02 (m &), 6785 (d, J = 1.58 Hz,
IH), 6.72 (dd, J 61, 811 Hz, 1H), 6.41 (d, J =
8.12 Hz, 1H), 4.5 J = 242 Hz, 1H), 3.99 (d, J =
7.49 Hz, 1H), 3.6 3 M), 2.41 - 2.33 (m
2H), 2.25 (s, 3H), J = 9.90, 14.15 Hz, 1H),

1.03 - 0.88 (m 1H 9 ;
Cl
H i
[0187] [a®p 20.0 (c, 0.3 CHCL); 'H NMR (300 MHz, CDCly), & 8.03 (br,

1H), 7.24 ~ 6.88 (m, 4H), 6.78 (s, 1H), 6.76 (dd, J = 1.90 Hz, 8.08 Hz, 1H),
6.48 (d,J = 8.10 Hz, 1H), 4.62 (d, J = 7.83 Hz, 1H), 3.99 (d, ] = 7.83 Hz, 1H),
3.81 (dd, J = 9.19, 9.51 Hz, 1H), 2.94 (s, 3H), 2.84 (s, 3H), 1.68 ~ 1.52 (m,
1H), 1.45 ~ 1.33 (m, 1H), 1.31 ~ 1.18 (m, 4H), 0.75 (t, ] = 6.891 Hz, 3H); “C
NMR (75 MHz, CDCls), & 180.30, 170.12, 141.93, 140.29, 134.43, 133.66,
129.81, 128.72, 127.74, 127.17, 126.94, 125.90, 121.93, 110.04, 70.58, 63.80,
63.37, 59.68, 37.36, 36.22, 31.57, 29.68, 22.58, 13.82; EI/MS, 460 (M’ 1).



13C NWR (75 MHz, CDClI3), S 181.12, 168.55, 142.42,
140. 76, 134.47, 133.62, 129.89, 128.73, 127.69,
WA 2006081646.26. 42, 125.79, 121.85, 110.30, 67. 9BCT/652086/006221
64.27, 58.01, 54.57, 54.29, 45.49, 45.09, 43.08,
42.03, 30.13, 29.79. V[)Z%%6/091646 PCT/ US2006/ 006221
91 EXAMPLE 27 (2'S,3S,4'R 5' R
6- CHLORO 2' - (4- CHLORO PHENYL) - 4' - ( 2, 2-
DI METHYL- PROPYL) - 2- OXO; WE@%DRO SPI RO [ | NDOLE- 3,
3' - PYRROLIDINE]-S'-CAE LTTC ACI D DI METHYLAM DE

(KE-39) %N NH Ol N H 101801 [cGl 25D 124.0 (¢, 0.2
c:Hcl{i?_I 38, MF@M&%@HWO- TYIg2 QXUp4 (PIENY Ly |-
7. 2 BIEYDRESTIRY LE3, 3BYRRAL NE]'SITWé, OXGHCACID, 1y |
6.92 (s, 1H), 6.7 METHYAMIEEE-(1) 3" = 7 45 Hz,
1H), 4.31 (s, 1H), 4.02 (d, J 6.82 Hz, 1H), 3.28 (s,
1H), 3.12 - 3.06 (m 1H), 3.06;(s, 3H), 2.96 (s, 3H
1.59 (dd, J = 7.69, 7.80 Hz, hro, 1.23 - 1.18 (m
1H), 0.55 (s, 9H); 13C NMR(75"Mi, CDC13), S 180. 58,
o3 133599, 133.84, 129. 18,

126.19, 124.28, 122.13,

10, 5BH42, 42.21, 38.88,
91646| PCT/ US2006/ 006221

5,0 1)
defz,z- | METHYL-
A CARB )-1

PYRROLHDI N] - 2- ONE (KE-28) 0

Cl

[0188] [¢]®p 55.7 (¢, 0.6 CHCL;); 'H NMR (300 MHz, CDCls), § 7.83 (br,
1H), 7.28 ~ 7.15 (m, 5H), 6.75 (d, ] = 8.15 Hz, 1H), 6.19 (d, ] = 8.15 Hz, 1H),
4.61 (d,J = 6.97 Hz, 1H), 3.93 (d, J = 6.97 Hz, 1H), 3.60 ~ 3.50 (m, 1H), 2.94
(s, 3H), 2.74 (s, 3H), 1.80 ~ 1.55 (m, 2H), 0.90 ~ 0.85 (m, 1H), 0.85 (d, T =
6.80 Hz, 3H), 0.78 (d, J = 6.53 Hz, 3H); C NMR (75 MHz, CDCL), &
179.16, 170.50, 140.27, 138.57, 131.44, 128.77, 12847, 127.98, 127.74,
123.62, 122.90, 113.17, 68.92, 66.92, 65.21, 60.33, 38.51, 36.22, 35.30, 25.89,
23.53, 21.09.

129. 00, 128. 19,
110. 61, 74.67, 66.

92 EXAMPLE 28 (2'R

4" - ( 3- BROMO- PHENYL) -
PROPYL) - 5' - ( MORPHO
H SPI RO | NDOLE- 3, 3' -




Br 01~ N NH ~ “'ear 70 C NH [0181] 'H NWR (300

MHz, CDC13), 6 8.36 (br, 1H), 7.34 - 7.25 (m 2H),
wQ@24/0916%6 04 (m 2H), 6.86 (s, 1H), 6.74 (d, JPEI/USBT6/006221

Hz, 1H), 6.44 (d, J = 7.99 Hz, 1H), 4.45 (d, J = 7.64

Hz, 1H), 4.05 (d, J = 7.51 ¥, 1H), 3.66 - 3.23 (m

OH) 1.53 -1.43 (m 1H), 1.05 - 0.90 (m 1H), 0.85 (s,

9H). EXAMPLE 29 (2'R 3S,4' R 5'R)

6- CHLORO- 4' - (3- CHLORO- PHENYL) - 2' - ( 2, 2-

DI METHYL- PROPYL) - 5' - ( MORBAMDLRE64- CARBONYL) -1 H-

SPI RJ | NDOLE- 3, 3' - PYRROLI DI N - 2- ONE (KE-26) CI ON NH

Cl N H2WROS2008R0BUBLEOROST(3USRO06 POBRXL )-2 48K G013 2]

[ a] 250 SEBIRTHYIPRDPTHE]L3)DIHYHRNMPIRGASDMHE 3, CDCl 3), 6

8. 76 PYRROLIDINE]-57CABBOXYLICSACHD DIBETHYLAMIDE (KEOT) ( m

| H, 6.86 (d, J =1.86 Hz, | H), 6.72 (dd, J = 1.76,

8.10 Hz, 1H), 6.42 (d, J = 8.13 Hz, 1H), 4.46 (d, J =

7.57 Hz, 1H), 4.04 §d, J = 7.55Hz, 1H), 3.66 - 3.30

(m 9H), 1.46 (dd, J/= 9.9 B-Q9 Hz, 1H), 1.04 -

0.89 (m 11-1), 0.84% 9HE 13C NMR (75 MHz, CDC13),

S 181.05, 168.71, 10, 140.74, 134.48, 133.62,

129.90, 128.66, 127%

6.58] 65.41, 64.26,

Cl /\O

[0189] [2]®p 60.9 (c, 0.4 CHCL); 'H NMR (300 MHz, CDCL), & 9.36 (br,

1H), 7.35 ~ 6.97 (m, 4H), 6.90 (s, 1H), 6.69 (d, J = 8.10 Hz, 1H), 6.38 (d, J =

8.11 Hz, 1H), 4.54 (d, J = 47.41 Hz, 1H), 4.00 (d, J = 7.39 Hz, 1H), 3.50 (d, J

=9.41 Hz, 1H), 3.17 (br, 1H), 2.97 (s, 3H), 2.91 (s, 3H), 1.51 ~ 1.42 (m, 1H),

0.91 ~ 0.83 (m, 1H), 0.82 (s, 9H); "*C NMR (75 MHz, CDCly), § 181.37,

170.16, 142.63, 141.05, 134.33, 133.50, 129.78, 128.64, 128.08, 127.52,

127.04, 126.54, 125.65, 121.65, 110.41, 68.13, 65.22, 64.41, 58.08, 43.10,

37.21, 36.19, 30.01, 29.79; EUMS, 474 (M™+ 1); HRMS CpsHiClLN:O,
(IM+H]") required 474.1715, found 474.1713.



57.97, 46.17, 43.02, 30.13, 29.80. EXAMPLE 30
(2R 3S,4 R 5 R

W@ 200689 BROVO- PHENYL) - 6- CHLORO- 2' - ( 2, 2- DI METHYLPCT/US2006/006221
PROPYL) - 2- OXO- 1, 2- DI HYDRO- SPI RO
[ | NDOLE- 3, 3' - PYRROLI DI NE] -108' - CARBOXYLI C ACI D
DI METHYLAM DE (I CE-23) Br ON-, NH ci NH [0183] 'H
NMVR (300 MHz, CDCI3), S 8.73 (br, 1H), 7.33 7.28 (m
2H), 7.14 - 7.07 (m 2H), 6.86 (d, J = 1.79 Hz, 1H),
6.72 (dd, J = 1.86, 8. EXAMPLEY ) 6.40 (d, J = 8.13
Hz, 1 H), 4.54 (d, J = 7.54 Hz, 1 H, 4.00 (d, J =7.5
3 Hz, (2R3 4R, 3RPEO.CHUORD-4=(BCABORD;PHENYN);2-QX02-(%22- 3H),
2.87 28, DRV THYLBROP Y1) YADHYDROGISPIRMINIFOLE-B.392 (m
1H) , BBOIIBINGH-CARBOXNMVRC AT MEETEDCABYDEKEAD), 49,
170. 49, 142.76, 141.68, 134.00, 132.02, 130. 95,
130.51, 127.96, 127.02, 126.23, 123.05, 122.24,
110. 70, 62.59, 65.62, 64.85, 60|84, 58.59, 43.61,
37.66, 36.62, 30.57, 30.254Fl 518 (M++ 1); HRVB
C25H39Br CIN3Q2 ([ MtHf) req@ red 518.1210, found
518. 1177. WD 20864991646 PCT/ZUS2006/ 006221 94 EXAMPLE
31 (2R 3,5 ,4 R5R
6- CHLORO 4' - ( 3- CHLORS=F

[ NDOEE=3, 3 ROLI DI NE] - 5' -
CARBOXYLI C ACI D DI ME 7 Y KEZ30)N¢cl 1 O/ N NH

Cl N 0
Cl N
H
[0190] EUMS, 474 (M*+ 1); HRMS CpsHyChN;O, (IMHH]) required
474.1715, found 474.1703.
EXAMPLE 38

(2'R 38,4'R,5'R) 2'-ISOBUTYL-2-OXO-4'-PHENYL-1,2-DIHYDRO-
SPIRO[INDOLE-3,3'-PYRROLIDINE}-5'-CARBOXYLIC ACID
DIMETHYLAMIDE (KE-8)

[0191] 'H NMR (300 MHz, CDCl;), 8 9.13 (br, 1H), 7.28 ~ 6.98 (m, 6H),
6.81 (d, J = 8.25 Hz, 1H), 6.68 (t, I = 7.66 Hz, 1H), 6.50 (d, J = 7.41 Hz, 1H),
4.69 (4,7 = 7.47 Hz, 1H), 3.96 (d, J = 7.43 Hz, 1H), 3.65 ~ 3.60 (m, 1H), 3.58



H [0184] [a]25D 42.2 (c, 1.0 CHC13); IH NWVR (300 Mz,
CDC13), 6 9.39 (br, 1H), 7.16 - 7.05 (m 4H), 6.87
W@ 200604646 6. 74 (d, J = 7.98 Hz, 1H), 5.49 (d, BCEHUSBNEN6221

Hz, 1 H, 4.62 (d, J =7.82 Hz, 1 H, 4.00 (d, J =

7.81 Hz, 1 H), 3.51 (dd, J10f 9.15, 9.27 Hz, 1H), 2.97
(s, 3H, 2.74 (s, 3H), 1.65 - 1.44 (m 2H), 1.29 1.18
(m 2H), 0.77 (t, J =7.15 Hz, 3H); 13C NWR (75 Mz,
CDC13), 6 180.89, 170.27, 142.47, 140.30, 134. 34,

133. 68, 1H)2B95/6, 3H)2B8B(#, 3H)2T.6B5 1.56 (12,21H,10.981-26.89 4n, 1H),

125. 1 103 . 8

372075 G090 b 5700 (0090 B R, PR o e

o) R, BPBC NG 24117, NH0)128 By 2B B8 184601031

fourl\llgi-é;h é%zf 12%,299%0881%554'?@%#@2%@/409@362%7 195
3 'R, 35

6- CHEE2570, (224Q,2E>|6R/ETHYL PRCPYL) 4 - (3-

METHOXY- PHENYL) - 2- OXO- 1, 2- DI HYDRO- SPI RO [ I NDOLE- 3, 3' -

PYRROJ D| NE] 5'- CARBOXY% DI METHYLAM DE (KE- 25)

C N H Mﬁfm%g(c 0.4

CHC13 1H NVR (300 6 7.8

7. 34 ('35, 5'1{._5 1@ 66;‘_HI|.QRO-1 BRpM PH 2(-(% ET}I%}L 74 -
6. 64 i@ g72-DIFJY DRO-SPIR Drf&LEi P %%D{gﬂi] J =
8 55 XY%I%@CIP& MORPP@W-‘F&’L-

2.97 (s, 3H), 2.96 (s,*%H), 1.68 (br, 1H), 1.37 -
127(m 1H), 0.92 0.88 (m 1H), 0.84 (s, 9H); 13C
NVR (75 MHz, CDCI3), 6 178.33, 173.23, 159. 20,
141.99, 137.60, 133.54, 129.22, 1%Z;%4, 123. 59,
122.63, 120.63, 114.03, 112, 75, /15; El/MS, 470
(Me+ 1); HRVS C26H33CI N3Og INFH +) required
470. 2210, found 470. 27 N

[0192] 'H NMR (300 MHz, CDCL), 5 8.45 (br, 1H), 7.40 ~ 7.20 (m, 2H),
7.15 ~ 7.00 (m, 2H), 6.80 (s, 1H), 6.72 (d, J = 8.34 Hz, 1H), 6.30 ~ 6.25 (m,
1H), 4.29 (d, J = 3.92 Hz, 1H), 3.85 (d, J = 4.04 Hz, 1H), 3.80 ~ 3.57 (m, 4 H),
3.56 (d, J = 8.44 Hz, 1H), 3.40 ~ 3.20 (m, 4H), 2.55 ~ 2.35 (m, 6H), 1.70 ~
1.60 (m, 2H), 1.55 ~ 1.48 (m, 1H), 0.98 ~ 0.83 (m, 1H), 0.83 (s, 9H); “
NMR (75 MHz, CDCL3), 5 180.44, 171.61, 142.14, 141.12, 133.79, 131.58,
130.90, 129.98, 127.50, 126.91, 126.04, 122.77, 121.91, 110.18, 67.25, 66.83,
66.75, 66.11, 63.38, 57.06, 26.78, 53.54, 43.73, 38.24, 30.15, 29.95, 29.82.



WO 2006/ 091646 PCT/ US2006/ 006221 96 EXAMPLE 33 (2 'R

3S, 4R 5'R) 6-CHLORO 4' - ( 3- CHLORO PHENYL) - 2- Ox0- 2" -
WOENENI61G 2- DI HYDRO- SPI RO | NDOLE- 3, 3' - PYRROLI DPCESB06/006221

CARBOXYLI C ACI D DI METHYLAMDE (1 CE-19) € | O NH

'.~acvi 100 N H [0186p2[a] 25D 33.0 (c, 0.3

CHC13); 'H NMR (300 MHz, CDCI3), S 8.23 (br, 1H), 7.23

- 6.99 (in, 4H), 6.82 (d, J = 1.59 Hz, 1H), 6.76 (dd,

J=1.92, 7.86 Hz, 1H), 6.48 (d, J = 8.10 Hz, 1H),

4.61 (d, J = 7.81 Hz, 1BXAMPLEY0(d, J = 7.80 Hz, 1H),

3.51 (dd, J= 9.35, 9.49 Hz, 1H), 2.98 (s, 3H), 2.83

(s, 3H), X2R6s+% 598 6leALIHD-4-3-cA8 orALPHENT)-21H) , 1. 26

- 1. 16YCooHSRYLMETBR 1(4-0xd=1, 508y bRO-SPROINDSCEANR (75

Mz, CORRBLIDINELSWARBOXYOICIACIDIBMEIH YIS KEIES. 65,

129.81, 128.71, 127.73, 127.19, 126.95, 125. 88,

121.91, 110.06, 70.93, 63.88, 63.42, 59.71, 37.22,

36.22, 31.67, 29.82g 27.25, 22|39, 13.89; EI/MS, 474

(M+ 1). WD 2006/ 091646 / USRQ06/ 006221 97 EXAMPLE

34 (2R 3S,4' R SR X

- BUTYL- 6- CHLORO- 4'

1, 2- DI HYDRO- SPI RO

[ INDOLE- 3, 3' - PYRRO

DI METHYLAM DE (| CE-

LOR® PHENYL) - 2- OXO-

Reoxy ACI D

cl M

[0193] 'H NMR (300 MHz, CDCly), & 8.98 (br, 1H), 7.34 ~ 7.00 (m, 4H),
6.87 (d, J = 1.50 Hz, 1H), 6.73 (dd, J = 1.60, 8.08 Hz, 1H), 6.43 (d, J = 8.09
Hz, 1H), 4.59 (d, ] = 7.56 Hz, 1H), 3.98 (d, J = 7.54 Hz, 1H), 3.65 ~ 3.55 (m,
1H), 2.98 (s, 3H), 2.86 (s, 3H), 1.68 ~ 1.30 (m, 7H), 1.11 ~ 0.85 (m, 4H), 0.78
(t, J = 1041 Hz, 1H), 0.66 ~ 0.55 (m, 1H); C NMR (75 MHz, CDCL), 8
180.80, 170.29, 14239, 140.63, 134.41, 133.57, 129.82, 128.72, 127.67,
126.99, 126.85, 125.66, 121.76, 110.28, 68.38, 64.36, 63.67, 60.39, 59.39,
37.22,36.23, 35.22, 34.17, 32.52, 26.37, 26.15, 25.96.



ON, 1 NH 4s'O O NH [0187) [a]25D 20.0 (c, 0.3

CHC13); iH NMR (300 MHz, CDCI3), 5 8.03 (br, 1H),
wQ2@4/091686 88 (m 4H), 6.78 (s, 1H), 6.76 (dd, BCEHU$2080006221

Hz, 8.08 Hz, 1H), 6.48 (d, J = 8.10 Hz, 1H), 4.62 (d,

J =7.83 Hz, 1H), 3.99 (d, J0o¥ 7.83 Hz, 1H), 3.81

(dd, J = 9.19, 9.51 Hz, 1H), 2.94 (s, 3H), 2.84 (s,

3H), 1.68 - 1.52 (m 1H), 1.45 - 1.33 (m 1H), 1.31 -

1.18 (in, 4H), 0.75 (t, J = 6.891 Hz, 3H); 13C NMR

(75 MHz, CDCl13), 8 180. 3BXAMPDE4R, 141.93, 140. 29,

134. 43, 133.66, 129.81,

128. 7@ RIBH R ARIQTHLBRO2B.(RBRORD - St zggz YL_

70. 58 PROBYBR2-OX681 3MH59R@EBP113@[113§0L§

29. 685-CAREEE YI1G.AZ2D (EMOHAGR 4 MEH iy IDE (KE- 43)

2006/ 091646 PCT/ US2006/ 006221 98 EXAI\/P

(2R 3S,4 R 5 R)

6, 7- DI CHLORO- 2' - | SOBUTYL- 2- OX@ 4" -1, 2-

DI HYDRO- SPI RQ | NDOLE- -OXR DI Nng ' - CARBOXYLI C

ACI D DI METHYLAM DE (k ) © NH CCl ~ HC [0188]

[a] ZSD 55.7 (c, 0.8 CH VR (300 MHz, CDC13), S
7.83 (br, 1H), 7.28 - 7. 5H), 6.75 (d, J = 8.15
Hz, 1H), 6.19 (d, J = @ T Fz, 1 4.61 (d, J = 6.97
Hz, 1H), 3.93 (d, J Hz—CiH), 3.60 - 3.50 (m

1H) | 294 (s, 3H),C 3H) 1.80 - 1.55 (m 2H),

[919%? i 1§51\11&R (300 HZOCISD??lg)(,% 821]4 59r 1H), 7.29 (d, J = 7.99 Hz,
1H), 7.26 (s, 1H), 7.11 ~ 6.96 (m, 3H), 6.81 (s, 1H), 6.72 (d, J = 8.08 Hz, 1H),
6.33(d,J = 8.07 Hz, 1H), 4.32 (d, ] = 7.15 Hz, 1H), 3.86 (d, J = 7.13 Hz, 1H),
3.65 ~3.50 (m, 3H), 3.56 (d, J = 9.41 Hz, 1H), 3.40 ~ 3.35 (m, 2H), 2.50 ~
2.40 (m, 7H), 1.53 (dd, J = 9.99, 14.06 Hz, 1H), 1.28 (br, 1F), 0.99 ~ 0.92 (m,
1H), 0.85 (s, 9H); "C NMR (75 MHz, CDCL), 6 180.19, 171.65, 142.09,
141.11, 133.78, 13144, 130.49, 130.00, 127.49, 126.47, 125.87, 122.58,

121.91, 110.18, 67.11, 66.94, 66.26, 63.59, 57.05, 56.76, 53.18, 43.85, 35.59,
30.21,29.88.



6.80 Hz, 3H), 0.78 (d, J = 6.53 Hz, 3H); 13C NMR (75
MHz, CDC13), S 179.16, 170.50, 140.27, 138.57,
WA 3WeAk64d 28, 77, 128.47, 127.98, 127.74, 123.BCT/US2006/006221
122.90, 113.17, 68.92, 66.92, 65.21, 60.33, 38.51,
36.22, 35.30, 25.89, 23.53;021.09. WD 2006/ 091646
PCT/ US2006/ 006221 99 EXAMPLE 36 (2'R 3S, 4R 5 R
6- CHLORO- 4' - ( 3- CHLORO- PHENYL) - 2- OXO- 2" - ( 2, 2-
DI METHYLPROPYL) - 1, 2- DI HYDRO- SPI RO [ | NDOLE- 3, 3' -
PYRROLI DI NE] - 5' - CARBOXYL{Gaf8t 4Bl METHYLAM DE ( KE- 17)
L NH CCNH [0189] [a] 25D 60.9 (c, 0.4 CHCl3) 1H

NVR (30 o _ , 97
Wi s e

1H), 4 BR%&?DI L LAMIDESED |,
1t3 3.17 (br, 1H), 2.97 (s 3ro 2 91 (s, 3&0, 1.51 -

1.42 (m 1H), 0.91 - 0.83 (m 1H), 0.82 (s, 9H): 13C
NVR (75 Mz, CDC13), §l181.37, ;%g;ée, 142, 63,

141. 05, 134 33, 133.50, 120 4. 128. 08,
127.52, 127.04, 126 8a4—~125. 65, 121.65, 110.41,
68.13, 65.22, 64.41(58. 08, 43710, 37.21, 36.19,
30.01, 29.79: EI/MS\ 474 Mit+/1) TNHRVE C25H39C12N302

([ MtH] +) required 474, ound 474.1713. WO
2006/ 091646 PCT/ 26 - , EXA 37 (2' R
3S, 4R 5R K 2
6- CHLORO- 4- (4- CHLORO @ -(2,2-

RJ | NDOLE- 3, 3' -

DI METHYLPROPYL) - 1, 2-P
PYRROLI DI NE] - 5" - CARBOXYLI C ACI'b DI METHYLAM DE ( KE- 31)

[0195] []®p 101.5 (c 1.1 CHCL), 'H NMR (300 MHz, CDCly), & 8.56 (br,
1H), 6.95 ~ 6.85 (m, 3H), 6.83 ~ 6.74 (m, 2H), 6.50 (d, J = 8.10 Hz, 1H), 4.47
(d, J =7.97 Hz, 1H), 4.12 (d, T = 7.81 Hz, 1H), 3.48 (d, J = 9.83 Hz, 1H), 3.10
(s, 3H), 2.97 (s, 3H), 1.46 (dd, J = 6.98, 14.11 Hz, 1H), 1.05 ~ 0.98 (m, 1H),
0.84 (s, 9H); *C NMR (75 MHz, CDCls), 6 180.87, 169.59, 142.72, 142.62,
142.29, 135.23, 133.82, 126.57, 125.61, 124.69, 122.01, 115.39, 11437,
11043, 68.66, 65.25, 64.22, 57.94, 43.19, 37.28, 36.18, 30.17, 29.84;
CsHsCLFN30, requires C, 60.98; H, 5.73; N, 8.53; Found C, 61.12; H, 6.14;
N, 8.00.




ON C NH ~j C N H [0190] EI/M, 474 (M+ 1);
HRVE C25H30C12N302 ([ M+H] +) required 474.1715, found
wa 70060703 EXAMPLE 3 8 (2'R, 3S, 4R 5 R PCT/US2006/006221
2' -1 SOBUTYL- 2- OXO- 4' - PHENYL- | , 2- DI HYDRO-
SPI RQ | NDOLE- 3, 3' - PYRROLI DIIRE] - 5' - CARBOXYLI C ACI D
DI METHYLAM DE (KE-8) | o0,~/N-- 1 NH sip NH
[0191] IH NMVR (300 MHz, CDC13), S 9.13 (br, 1H), 7.28
N, 6.98 (m 6H), 6.81 (d, J = 8.25 Hz, 1H), 6.68 (t,
J =7.66 Hz, 1H), 6.50 BAMPLE43 41 Hz, 1H), 4.69 (d,
J = 7.47 Hz, 1H), 3.96 (d, J = 7.43 Hz, 1H), 3.65 -
3. 60 (X'RBS, étRl)5,R) 8- c&&om_@q&mwwmws&mm%m
101 ( bDIMEERYL-PROBYL2-034d)-1,2-DIBSDRS-SBRPINDOBE-3;3-1. 56
(m 2EYRROLUBINE]-G-GSRBOKYLI) ACIIODIMETHY L AMDBEIME
3H), 0.73 (d, J = 6.90 Hz, 3H); 13C NWR (75 MHz,
CDC13), 8 181.18, 170.84, 141.27, 138.59, 128. 80,
128.33, 127.70, 127.p1, 127. 24| 124.90, 121.50,
109. 39, 68.32, 64.11)\ 6 93\69% 38. 66, 37.11,

36.13, 25.70, 23.40, ! 68.

cl N

[0196] [0]*p 58.0 (c 0.75, CHCL); "H NMR (300 MHz, CDCl;), & 9.25 (br,
1H), 7.28 ~ 7.20 (m, 2H), 7.04 (d, J = 7.67 Hz, 1H), 7.90 (s, 1H), 6.69 (d, J =
7.94 Hz, 1H), 6.41 (d, j = 2.82 Hz, 1H), 4.65 (d, ] = 7.60 Hz, 1H), 4.32 (4, J =
7.54 Hz, 1H), 3.48 (d, T = 9.44 Hz, 1H), 3.02 (s, 3H), 2.99 (s, 3H), 1.50 ~ 1.42
(m, 1H), 1.03 ~ 0.95 (m, 1H), 0.82 (s, 9H); “C NMR (75 MHz, CDCl), &
181.46, 169.84, 157.92, 142.78, 133.61, 129.63, 12826, 128.07, 127.46,
126.70, 124.79, 124.54, 121.67, 110.47, 68.26, 63.73, 52.27, 42.85, 37.02,
36.13, 30.08, 29.76; Cy5HsCLFN;O4+ HZO requires C, 58.83; H, 5.92; N,
8.23; Found C, 59.09; H, 5058; N, 8.16.



EXAMPLE 39 (2 'R 3S, 4R 5R

6- CHLORO- 4' - ( 3- BROMO- PHENYL) - 2' - (2, 2- DI METHYL-
WEROPVL64@2- OXO- 1, 2- DI HYDRO- SPI RO PCT/US2006/006221

[ I NDOLE- 3, 3' - PYRROLI DI NE] - 5' - CARBOXYLI C ACI D

( 3- MORPHOLI N- 4- YL- PROPYL) - AMDE (KE- 40) ~O H N p,.N

Br I NH N' -O Cl H[01921 'H NWR (300 Mz, CDC13), S

8.45 (br, 1H, 7.40 N7.20 (m 2H), 7.15 - 7.00 (m

2H), 6.80 (s, 1H), 6.72 (d, J = 8.34 Hz, 1H), 6.30 -

6.25 (in, 1H), 4.29 (dEX4MPLE4d42 Hz, 1H), 3.85 (d, J

= 4.04 Hz, 1H), 3.80 - 3.57 (m 4 H, 3.56 (d, J =

8. 44 (Mz 3S,4'Rj)5R) 8-CHLOR(B4'28-CHDORGH)-FLRBORS-PHENYIH-2(-(2)2-

6H), 1DMARTHYBORORYLRHOXCL>DIHYDROSHRO[IVBDLED,388 -

0. 83 PNRROHDINE]-83CARBOSHLIC AGID DINKIRH YISANGHYE (KEDG) 3) |

6 180.44, 171.61, 142.14, 141.12, 133.79, 131.58,

130.90, 129.98, 127.50, 126.91, 126.04, 122.77,

121.91, 110.18, 67.25, 66. 83, 66f75, 66. 11, 63. 38,

57.06, 26.78, 53.54, \43.73,038.24.30. 15, 29. 95,

29.82. WD 2006/ 091646).PCT/ US 7006221 102 EXAMPLE

40 (2 'R, 3S, 4

CYCLOHEXYLMETHYL- 2- QXQ >" SPI RO [ | NDOLE- 3, 3' -
PYRROLI DI NE] - 5" - CARBOXYLI C AQUD O

METHYLAM DE ( KE- 41)
d ONL NH C ",
’//\

ci N

[0197] [0]®p 97.4 (c 1, CHCL); 'H NMR (300 MHz, CDCly), 6 9.10 (br,
1H), 7.18 (d, T = 6.16 Hz, 1H), 7.01 ~ 6.90 (m, 2H), 6.89 (d, J = 1.75 Hz, 1H),
6.75 (dd, J = 1.80, 8.10 Hz, 1H), 6.45 (d, J = 8.11 Hz, 1H), 447 (d, I = 7.73
Hz, 1H), 4.06 (d, J = 7.84 Hz, 1H), 3.49 (d, J = 9.62 Hz, 1H), 2.98 (s, 6H),
1.48 (dd, T = 9.96, 14.18 Hz, 1H), 1.03 ~ 0.89 (m, 1H), 0.83 (s, 9H); °C
NMR (75 MHz, CDCl3), 6 181.25, 169.85, 158.69, 142.49, 135.97, 155.65,
130.51, 128.50, 126.62, 125.62, 121.85, 121.08, 116.75, 110.50, 68.37, 65.47,
64.27, 57.54, 43.13, 37.26, 36.17, 30.12, 29.80; C,sHyCLFN30, requires C,
60.98; H, 5.73; N, 8.53; Found C, 61.05; H, 6.26; N, 7.97.



[0193] IH NMR (300 MHz, CDC13), 6 8.98 (br, 1H), 7.34
- 7.00 (m 4H), 6.87 (d, J = 1.50 Hz, 1H), 6.73 (dd,
wad 200609880 8.08 Hz, 1H), 6.43 (d, J = 8.09 HzPCWH$2006/006221
4.59 (d, J = 7.56 Hz, 1H), 3.98 (d, J = 7.54 Hz, 1H),
3.65 --- 3.55 (m 1H), 2.99%/ (s, 3H), 2.86 (s, 3H),
1.68 - 1.30 (m 7H), 1.11 - 0.85 (m 4H), 0.78 (t, J
= 10.41 Hz, 111), 0.66 - 0.55 (m 11-1); 13C NMR (75
Mz, CDCI3), S  180.80, 170. g 142. 39, 140. 63,
134.41, 133.57, 129.82 BYoMPEB45157 67,  126. 99,
126.85, 125.66, 121.76, 110.28, 68.38, 64.36, 63.67,
60. 39, 5Q'RBY,4R IR COHLEBOB(3-GBLORO-PHENIVL)-232,%52,
26. 37, DIGETBYL:B1104.)-2v@X Q0 0ePBoI8Y 6 SR X J63.006221
103 ERARROEIDINE}-9-CARBRESY LI ACIDPIGETHYLAMIDE (KE-48)
6- CHLORO- 4' - ( 3- BROVO- PHENYL) - 2' - (2, 2- DI METHYL-
PROPYL) - 2- OXO- 1, 2- DI HYDRO- SPI | NDOLE- 3, 31- PYRROLI DI N
E] - 5'- CARBOXYLI C &Cl D (2- MORPHIOLI N- 4- YL- ETHYL) - AM DE
(KE-43) H OUN--, /' Br ® N~ .1 11'/--~ N
[0194] 'H NMR (300 3), 8844(br 1H), 7.29
(d, J = 7.99 Hz, | 5, | H, 7.11 6.96 (m
3H), 6.81 (s, 1H), H8 08 Hz, 1H) 633

8.07 Hz, 1H~4. 7,15 3.86
7.13 Hz, . ,,,0( 356(d J
1 Hz, 1H), 3. 4( 50 '2.40 (m

7H), 1.53 (dd, J 1.28 (br, IH),
0.99 - 0.92 (m S, 9H) 130 NMR (75 MHz,
CDC13), S 180.19, 171.65, 142.09, 141.11, 133.78,
[@es). 44, 1BOIMR (3WIVHBOCDARY S4ES (b2EHA7.17125,18 7, 3H),

57 000> 54t 7bn By, 49 g I df g gack- 43y 08,

2006/1094.546, PC3/1882005/ H88a@27= 7.38 Hz, 1H), 4.01 (d, ] = 741 Hz,
1H), 3.49 (4, J = 9.41 Hz, 1H), 2.98 (s, 3H), 2.92 (s, 3H), 1.45 (dd, T = 9.87,
14.17 Hz, 1H), 1.28 (br, 1H), 1.20 ~ 1.16 (m, 2H), 0.92 ~ 0.87 (m, 1H), 0.78
(s, 6H), 0.62 (t, T = 7.51 Hz, 3H); C NMR (75 MHz, CDCl3), § 181.18,
170.13, 142.46, 141.13, 134.39, 133.55, 129.82, 128.68, 127.57, 127.08,
126.54, 125.78, 121.74, 110.32, 67.90, 65.36, 64.47, 58.05, 40.79, 37.22,

36.20, 34.15, 32.57, 27.15, 26.91, 8.22.

NGOG
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104 EXAMPLE 42 (2 'R 3S, 4R 5 R
6- CHLORO- 4' - ( 3- CHLORO- 5- FLUORO- PHENYL) - 2' - ( 2, 2-
WORIMEDHI PROPYL) - 2- OXO- 1, 2- DI HYDRO- SPI RO [ | NDEUEUS2086/006221
PYRROLI DI NE] - 5' - CARBOXYLI C ACI D DI METHYLAM DE ( KE- 47)
C ONH N- C H[01951 [ap@5D 101.5 (c 1.1 CHCI 3):
'H NMR (300 MHz, CDC13), S 8.56 (br, 1H), 6.95 - 6.85
(m 3H), 6.83 - 6.74 (m 2H), 6.50 (d, J = 8.10 Hz,
1H), 4.47 (d, J = 7.97 Hz, 1 H), 4.12 (d, J = 7.81
Hz, 1H), 3.48 (d, J = OESAMRAE4EH), 3.10 (s, 3H),
2.97 (s, 3H), 1.46 (dd, 3 = 6.98, 14.11 Hz, 1H), 1.05
- 0.98 Gimzshilsr) QeBhoRS-4-@HBROMBGMYBIN-Z 5 1lyiz(2,2-
CDC13) DIMERHOL D i%OPi!(@ 2 380-14 DAY DROAGPIRB[INDDAE- 0D,

5. 23y RROVIBAE]-526ARBOXY2EC AEID DAGEBPYLAREDP (KE-50)
115 39, 114.37, 110. 43, 68.66, 65.25, 64.22, 57.94,

43.19, 37.28, 36.18, 30.17, 29.84; C25H28C12FN302
requires C, 60.98; H 5.73; N, 8} 53; Found C, 61.12;
H 6.14; N, 8. 00 ) 2006/2916 PCT/ U82006/ 006221

6- CHLORO- 4' - ( 4- CHLORS 3- FLUORE PHENYL) - 2' - (2, 2-

DI METHYL- PROPYL) - 2- YDRO SPI RO [ | NDOLE- 3
3' - PYRROLI DI NE] - 5' ) D DI METHYLAM DE
(1<E-46) C FNH O .
Cl
[0199] 'J{ NMR (300 MHz, CDCls), & 8.37 (br, 1H), 7.25 ~ 7.23 (m, 2H),

6.81 ~ 6.77 (m, 4H), 5.04 (d, J=8.34 Hz, 1H), 4.17 (d, ] = 8.41 Hz, 1H), 3.67
(d, T = 9.17 Hz, 1H), 3.09 (s, 3H), 2.96 (s, 3H), 1.73 (br, 1H), 1.50 (dd, J =
9.99, 14.10 Hz, 1H), 0.99 ~ 0.90 (m, 1H), 0.87 (s, 9H); "“C NMR (75 MHz,
CDCly), § 181.25, 170.60, 159.68, 141.96, 141.14, 138.80, 133.38, 127.06,
126.98, 126.36, 123.62, 121.98, 109.88, 69.70, 64.79, 64.11, 60.08, 42.97,
37.32,35.92,30.19, 29.84.

EXAMPLE 47

1'“METHYL-2'-(2-METHYL-PROPENYL)-4-PHENYL-1H-~
SPIRO[INDOLE-3,3'-PYRROLIDIN]-2-ONE (KE-13)




H [01961 [a] 25D 58.0 (c 0.75, CHC13); 'H NWR (300
Mz, CDC13), 6 9.25 (br, 1H), 7.28 - 7.20 (m 2H),
wQ2@4/09d46 J = 7.67 Hz, 1H), 7.90 (s, 1H), 6.69PCTPS2067006221

7.94 Hz, |H), 6.41 (d, j = 2.82 Hz, 1H), 4.65 (d, J =
7.60 Hz, 1H), 4.32 (d, J =1097.54 Hz, 1H), 3.48 (d, J =
9.44 Hz, 1H), 3.02 (s, 3H), 2.99 (s, 311), 1.50 - 1.42
(m 1H), 1.03 - 095(m 1H), 0.82 (s, 9H); 13C NMR

VHz, CDC13), 181. 46, 169,84, 157.92, 142.78,

L Q@ 61, 2DI0ixpE Offz%%@lzylldzee b¥-dihygry-inglgl-2-one@0.paamol),
124 N heth %Q%yc@ﬁje’ (13— %i]mcﬁyand]Bj-xgetﬂﬂ«bu@ﬁel?aggdﬁ@mgﬁ in P A1,
42.85, 3 36,13, 30.08 S5H28C12FN302+
H2 O tPIBeEg; vFas gefluxeds fgr g pourgy The sppventyas 1gmoved ap fhg desedue
5 9. G&S phiifidd®a 8ilicANzel &blukfn to%ﬁﬂ@&b@@ﬂ 646

o0 ol i s e 5y 00 07

DI I\/EI'HﬁiYUG:’—R@@YL@n- 2HDXO4 1, @6 DinkMBRG. BP{sRAI) MNE)@nEiB).,

(e A T gl Sy oy ) NS5 oR (o

1, QRG13)z 1HH 209Rs( BOO L RAHL, 63@013@) vam 95 MY, chm;urI)
7. 181§6 11]4%076 1%8556'"21’35 %%') 173g ézs 145 1%27%”127@5 627%2

I—I) 123104512045, 9205581101334267 3&H§7 304 4431, 48.06) 34.77, 709, Hz,
111)444. 06 (d, J = 7.84 Hz, 111), 3.49 (d, J = 9.62
Hz, 1H), 2.98 (s, 6H), 1.48 (dd, J = 9.96, 14.18 Hz,
1H), 1.03 - 0.89 (m 1H), 0.83 (s, 9H); 13C NWR (75
MHz, CDC13), 6 181.25, HGOVBEE4858.69, 142.49, 135.97,
155. 65,

6-CHLORO-1-METHYL-2'-(2-METHYL-PROPENYL)-4'-PHENYL-1H-
SPIRO[INDOLE-3,3'-PYRROLIDIN]-2-ONE (KE-2)

[0202] Using a method similar to that in Example 47, this compound was
synthesized.
[0203] 'H NMR (300 MHz, CDCL), & 7.56 (br, 1H), 7.28 (d, J = 8.04 Hz,

2H), 7.13 ~ 7.02 (m, 4H), 6.72 ~ 6.67 (m, 3H), 5.73 (s, 1H), 3.49 (dd, J = 5.46,
12.21 Hz, 1H), 2.65 (dd, J = 12.64, 17.30 Hz, 1H), 2.32 (dd, J = 3.21, 18.31

" Hz, 1H), 2.08 (s, 6H), 1.91 (s, 3H); C NMR (75 MHz, CDCl;), 5 18021,
142.86, 138.57, 135.89, 133.75, 128.17, 127.81, 127.64, 127.33, 127.11,
121.52, 120.75, 110.20, 67.40, 57.33, 47.33, 43.15, 34.74, 23.12.



130.51, 128.50, 126.62, 125.62, 121.85, 121.08,
116. 75, 110.50, 68.37, 65.47, 64.27, 57.54, 43.13,
WBZ008691686. 17, 30.12, 29.80; C25H28CL2FN302 r ePi/ISZ060)06221
60.98; H 5.73; N, 8.53; Found C, 61.05; H, 6.26; N,
7.97. WD 2006/ 091646 PCT/ USHD06/ 006221 107 EXAMPLE 45
(2R 3S, 4R 5'R
6- CHLORO- 4' - ( 3- CHLORO PHENYL) - 2' - ( 2, 2-
DI METHYL- BUTYL) - 2- OXO- 1, 2- DI HYDRO- SPI RO [ | NDOLE- 3, 3' -
PYRROL| DI NE] - 5' - CARBOXYEX4SMREE & DI METHYLAM DE ( KE- 48)
C, NH O G NH [0198] 'H NVR (300 Mz, CDC13), 6
8. 88 (BEMETHYL-2M2AVIETHYLIPRQRENY3HIR;0XG-125DHEYDRIR ( m
1H), 6PIBO[INDOLE-:3'PYRREDINGK-CERBOXYIHC ACI>TERB3,
.11 Hz, 1H), 6.37 BUTYDESTBRUSERF, 1H), 4.53 (d, J
.38 Hz, 1H), 4.01 (d, J = 7.41 Hz, 1H), 3.49 (d, J
.41 Hz, 1H), 2.98,(s, 3H), 2.92 (s, 3H), 1.45 (dd, J
9.87, 14.17 1H), 1.28 (br, 1H), 1.20 - 1.16 (m
2H), 0.92 - 0.87 (» , 0.78 (s, 6H), 0.62 (t, J =
7.51 Hz, 3H); 13C/NMVR (75 Mz, 13), 6 181. 18,
170.13, 142.46, 141.13)\134/39,-133.55, 129.82,
128.68, 127.57, 127.Q8, X , 125,78, 121.74,
110.32, 67.90, 65.36, 64. 4R _ 58 10.79, 37.22,
36.20, 34.15, 32.577 271\$87 26. > 22. WO
2006/ 091646 PCT/ US? 06/0622;%88 BWPLE 46 (2 'R
3S, 4R 5 R P~y
6- CHLORO- 4' - ( 6- BROMO- BYRI DI f 2- YL) - 2' - ( 2, 2-
DI NETHYL- PROPYL) - 2- OXO- 1, 2- DI HYDRO- SPI RQ | NDOLE- 3, 3' -
03RO | DV g 2 snetiodrmaiierity thandy Bramiaet Fvkiagpmeouad Gas 50)

synthesized.

[0205] 'HNMR (300 MHz, CDCly), 6 8.53 (br, 1H), 7.42 (d, ] = 7.40 Hz, 1H),
7.20 (td, T = 1.27, 7.69 Hz, 1H), 6.99 (td, J = 0.97, 7.53 Hz, 1H), 6.86 (d, ] =
7.66 Hz, 1H), 4.42 (dt, J = 1.33, 9.32 Hz, 1H), 3.85 (dd, J = 5.51, 9.72 Hz,
1H), 3.66 (dd, ] = 5.49, 10.80 Hz, 1H), 3.58 (d, J = 9.32 Hz, 1H), 2.70 (t, J =
9.87 Hz, 1H), 2.28 (s, 3H), 1.63 (d, T = 1.23 Hz, 3H), 1.49 (4, ] = 1.20 Hz
3H), 0.95 (s, 9H); "*CNMR (75 MHz, CDCly), & 179.44, 169.54, 141.21,
138.48, 129.20, 127.89, 126.16, 122.15, 120.52, 108.86, 80.80, 71.64, 60.95,
54.48,49.94, 39.97,27.17, 26.05, 18.48.

I © ~ 00

'y



W@ eqocAH6d6 5. 04 (d, J

Br O NNHO C NH [01991 'H NWR (300 MHz, CDC13),
6 8.37 (br, 1H, 7.25 - 7.23 (in, 2H), 6.81 ... 6.77
= 8.34 Hz, 1 H), 4.17 (d,POr/ESB060106221
Hz, 1 H, 3.67 (d, J =9.17 Hz, 1H), 3.09 (s, 3H),
2.96 (s, 3H), 1.73 (br, 1H}! 1.50 (dd, J 9.99, 14.10
Hz, IH, 0.99 - 0.90 (m 1H), 0.87 (s, 9H); 13C NWR
(11? g/ld—flz 13%03) : 38 181. 25, 170.60, 159.68, 141. 96,
.14, .80, 133.38,_ 127.06, 126.98, 126. 36,
123.62, 121.98, 109. 88?3%5.21)7(%,5064. 79, 64.11, 60. 08,
42.97, 37.32, 35.92, 30.19, 29.84. EXAMPLE 47
1' - METHYL- 2' - (2- METHYL- PR -4' - PHENYL-1 H
SPI RO | NDOLE- 3, 3' - PYRROLI { ONE (ICE-13) N NHW
2006/ 091646 PCT/ US2006/ 006 109 [0200] A nmixture of
3- E- 3- benzyl i dene- 1, 3- dighydro-i ndol - 2-one (10.0 nmol),
N-net hyl - gl yci ne (14 mmolYy and 3-net hyl - but - 2-enal (14
mrol ) in 100 nL tol ue§ s refluxed for 6 hours. The
sol vent was renoye .l- the.residue was purified on
silica gel colurm t% A . [0201] 'H NMR
(300 MHz, CDC13), 6 1H), .28 (d, J = 8.01
Hz, | H), 7.10 - T,p AN 6. 67 (in, 4H),
5.72 (s, t H, 4.1F§ d, J = 5.51,

12.01 Hz, 1H), 2. 74 .32 (dd, J =
5. 31, o
H
[0206] To a solution of (2-oxo0-1,2-dihydro-indol-3-ylidene)-acetic acid ethyl

ester and the complex formed by 2-bromo-1-phenyl-ethanone and 3,4-
dihydro-isoquinoline (a salt) in CHxClp, EttN was added. The resulting
solution was stirred at room temperature overnight. The solvent was removed
and the residue was purified on a silica gel column to yield the product.

[0207] 'H NMR (300 MHz, CDCl3), 6 8.13 (br, 1H), 8.10 (d, J = 1.47 Hz,
1H), 8.07 (d, ¥ = 7.58 Hz, 1H), 7.63 ~ 7.59 (m, 1H), 7.55 ~ 7.49 (m, 2H), 7.44
(s, 1H), 7.32 (d, ] = 7.62 Hz, 1H), 7.21 ~ 7.16 (m, 1H), 7.08 ~ 7.05 (m, 1H),
6.86 ~ 6.80 (m, 2H), 6.16 (d, J = 7.65 Hz, 1H), 5.42 (d, J =7.38 Hz, 1H), 5.19
(s, 1H), 4.27 (d, T = 7.35 Hz, 1H), 3.89 ~ 3.76 (m, 3H), 3.22 ~ 3.15 (m, 1H),
2.96 (d, T = 5.14 Hz, 1H), 2.95 (d, T = 5.83 Hz, 1H), 0.76 (d, J = 7.15 Hz, 3H);
BC NMR (75 MHz, CDCly), § 197.64, 180.02, 169.25, 140.69, 137.00,
134.62, 133.07, 132.50, 130.99, 128.57, 128.50, 128.33, 126.91, 126.31,
125.65, 124.68, 123.19, 109.10, 71.09, 70.71, 63.02, 60.55, 55.12, 46.76,
28.97,26.95, 13.49.



18.54 Hz, 1H), 2.05 (s, 3H), 1.84 (s, 6H); 13C NWR (75
MHz, CDC13), S 180.61, 143.07, 138.56, 135. 89,

wa 3664628, 14, 127.78, 127.55, 127.32, 127.ROT/US2006/006221
121. 45, 120.85, 110.33, 67.38, 57.30, 47.31, 43.06,
34.77, 23.09, 14.19. EXAMBLE 48
6- CHLORO 1' - METHYL- 2' - ( 2- METHYL- PROPENYL) - 4' - PHENYL- 1
H SPI R | NDOLE- 3, 3' -PYRROLIDIN] -2-ONE (I CE-2) N C N
H [0202] Using a nethod simlar to that in Exanple
47, this compound was &fAMEEIS2ed. [0203] 'H NMR (300
MHz, CDC 3), 8 7.56 (br, 1H), 7.28 (d, J = 8.04 Hz,
2H), 7.13 - 7.02 (m 4H), 6.67 (m 3H), 5.73
(s, I H, 3.49 (dd, J = 5. 21 Hz, 1H), 2.65
(dd, J = 12.64, 17.30 Hz, 32 (dd, J = 3.21,
18.31 Hz, 1H), 2.08 (s, 3H); 13C NWR
(75 MHz, CDC13), S{180.21,
133. 75, 128.17,
121.52, 120.75, 110
34.74, 23.12. WD 2008
EXAMPLE 49
1' - METHYL- 2" - ( 2- METHY]

[0208] Using a method similar to that in Example 50, this compound was
synthesized.
[0209] ' NMR (300 MHz, CDCls), § 8.25 (br, 1H), 7.51 (d, J = 7.26 Hz,

2H), 735~ 7.22 (m, 3H), 7.01 ~ 6.95 (m, 5H), 6.95 ~ 6.89 (m, 3H), 5.15 (d, J
= 3.90 Hz, 1H), 4.18 (dd, J = 4.15, 9.09 Hz, 1H), 3.93 (d, J = 9.10 Hz, 1H),
3.57 (s, 1H), 3.37 ~ 3.30 (m, 1H), 3.18 ~ 3.15 (m, 1H), 2.90 ~ 2.80 (m, 2H),
0.78 (s, 9H).

EXAMPLE 52




[0204] Using a nmethod simlar to that in Exanple 47,
this conmpound was synthesized. [0205] 'HNWVR (300 MHz,
WEDK0E8Y1646 8.53 (br, 1H), 7.42 (d, J = 7.40 HzPCWH§2006/006221
7.20 (td, J = 1.27, 7.69 Hz, 1H), 6.99 (td, J = 0.97,
7.53 Hz, 1H), 6.86 (d, J =11%. 66 Hz, 1H), 4.42 (dt, J
= 1.33, 9.32 Hz, 1H), 3.85 (dd, J = 5.51, 9.72 Hz, -
1H), 366(dd J:549 10. 80 Hz, 1H) 358(d J =
9.32 Hz, 1H), 7(tJ—987Hz 8 (s
[Q%lg] 1. 6§ hl(S d:omgound was @rep&red Bmydrq_gea@oe d)f ﬂy: cgnl_pow offz
3H) , ex@mPlo s6.s, 9H); 13CNMR (75 MHz, CDCl13), 5 179 44,
69. 54, 1.21, 138.48, 129.20, 127,89, 126.
B3 75 130085 CopoFisecDgo): 85 53 s R 6 od 5438y,
49. 9435 39.29 (m, &), 111 ~2613Q%, 34§ 648 .~ 6/@ 0RA4HAO) =

Pd/j%gggg?g,ﬁi%salgi%é# EéANP#}ZE'HSz lH), 4. éo (t(} A,» 9%2, 1% N

(2- oXT> 4 423 dinhyidh 0.04 (g 61— BrayHi, AEME) 24ac 80 (mar)d3.e1 Ayl
eSt %033('1‘1} 1%{292 9%%‘9' ﬁg%é;ﬁrériﬁﬂ&tﬁ? 2.81 (m, 1H), 2.5 ~ 2.50 (m,
d| hydho0. %mm ﬁvtﬂ Hz; 8HJ; 2> AIMR (75 MECHZOTR), SHIS I, WEE 99,
addetyy 73he; 7 BSYh] b 9128%@h V34 RN 19885 Shi; sk edh Al 1985,

tenperat ‘ur’e over ni e Sol vent 'was renoved

t he ésPdize. %524@& i%“édllirﬁoal@i 45i x4 ep. 2%,067Lﬂ$n6t @6,

yi e'@doh&ﬁfmﬁzﬁi@?ﬁ)ﬂ] H NVR (300 MHz, CDC13), 6
8.13 (br, 1H), d.J = 1.47 Hz, 1H), 8.07 (d, J
= 7. 58 Hz, 111), 7 63 - 7.59 (m 1H), 7.55 - 7.49 (m
2H), 7.44 (s, 1H), 7.3RXAWMPLB5* 7.62 Hz, 1H), 7.21 -
7.16 (m 1H), 7.08 - 7.05 (m 1H), 6.86 - 6.80 (m
2H), 6.16 (d, J = 7.65 Hz,gdh), 5.42 (d, J =7.38 Hz,
1H), 5.19

[0212]) This compound was prepared by the hydrogenation of example 51.

[0213] "H NMR (300 MHz, MeOH-dq), 8 7.65 ~ 7.42 (m, 6H), 7.23 ~ 7.18 (m,
3H), 6.96 ~ 6.93 (m, 2H), 6.23 (d, J = 7.85 Hz, 1H), 6.00 (s, 1H), 542 (d, J =
6.62 Hz, 1H), 5.28 (t, J = 6.16 Hz, 1H), 3.59 ~ 2.83 (m, 6H), 1.46 (s, 9H).



(s, 1H), 4.27 (d, J = 7.35 Hz, 1H), 3.

3H), 3.22 - 3.15 (m 1H), 2.96 (d, J = 5.14 Hz, 1H),
WQ@206/09146 J = 5.83 Hz, 1H), 0.76 (d, J = 7.15 P&I/USHP6/006221

13C NMR (75 MHz, CDCI3), 5 197.64, 180.02, 169. 25,

140. 69, 137.00, 134.62, 13307, 132.50, 130.99,

128.57, 128.50, 128.33, 126.91, 126.31, 125.65,

124.68, 123.19, 109.10, 71.09, 70.71, 63.02, 60.55,

55.12, 46.76, 28.97, 26,95, 13.49. WD 2006/ 091646

PCT/ US2006/ 006221 112 BXAMBLE®41 0O ON NO H 6

[02081 Using a nethod simlar to that in Exanple 50,

this cHalxiB s Rae-CHEPROM ST EDHPOZ0D](2,2BINERHYB00

MHz, PBOBYB)-2-C&X@B 1,23 IHFDROISHIROUNDOLEES,3-FPYRRDLEBINEY-,

2H), 735 - Y-QREGXYER)ACID WIMETHYIGBMIDE (G-BMH), 6. 95 -

6.89 (m 3H), 5.15 (d, J =3.90 Hz, 1 H), 4.18 (dd, J

= 4.15, 9.09 Hz, 1 H), 3.93 ﬁd, J =9.10 Hz, 1 H),

3.57 (s, 1H), 3.37 - 3.30ml 1H), 3.18 - 3.15 (m

1H), 2.90 N 2.80 (m 2H), }\;%Nvis (s, 9H. EXAMPLE 52 O

[t

89 - 3.76 (m

AN N H W 2006/ 091f

PGB 1US2006/ 006221 113 [ 0210]
Thi s conmpound was pr 2 yN ydiogenati on of the
conpound of ®NG A7
=
Cl N/__
H
[0214] '"H NMR (300 MHz, CDCly), & 9.05 (s, 1H), 7.26-6.79 (m, 4H), 3.72

(d, J= 8.0Hz, 1H), 3.26 (d, J= 8.3, 1H), 3.11-2.95 (m, 2H), 2.89 (d, J = 4.5Hz,
3H), 2.50 (t, J = 3.3Hz, 1H), 2.29 (br, 1H), 1.93 (s, 1H), 1.70 (s, 1H), 1.43-
1.21 (m, 5H), 1.19-0.85 (m, 3H), 0.74 (s, 9H); *C NMR (75 MHz, CDCL), &
182.36, 176.77, 142.27, 133.62, 128.30, 125.29, 122.09, 110.62, 67.30, 67.14,
61.70, 57.76, 43.20, 38.51, 34.61, 32.77, 31.54, 30.64, 30.02, 29.71, 26.29,
26.02, 25.69.

EXAMPLE 55

(2'R,35,4'R,5'R) 6-CHLORO-4'-CYCLOPENTYL-2'-(2,2-DIMETHYL-
PROPYL)-2-0X0-1,2-DIHYDRO-SPIRO[INDOLE-3,3'-PYRROLIDINE]-
5'-CARBOXYLIC ACID DIMETHYLAMIDE (G-52)




exanpl e 50. [02111 'H NMR (300 MHz, CDC13), S 7.93
(br, 1H), 7.57 - 7.42 (m 3H), 7.35 - 7.23 (m 4H),
wQ 208/091686 93 (m 3H), 6.76 - 6.67 (m 2H), 6. 0BCT/US2006/606221
7.70 Hz, 1 H), 5.41 (s, 1 H, 5.24 (d, J =5.83 Hz, 1
H, 4.60 (t, J =5.89 Hz, W5H), 4.10 - 4.03 (m 1H),
4.04 (g, J = 7.14 Hz, 2H), 3.24 - 3.20 (m IH), 3.12 -
3.03 (m 1H), 2.98 (d, J = 5.88 Hz, 1H), 2.89 - 2.81
(m 1H), 2.55 - 2.50 (m_ 1 0.93 (t, J = 6,40 Hz,
[031)]; 13CTNVRE (380 Mz, &éétﬁ,zi)@,-i@s’ﬁ@e é&?-ﬁf’z@%‘@a 4%
127 7 3 I A8 T e 2 o
1242480, 77286 ol Bl 35 Gha%- k803 o775 90y
60. 69; NMR 385 M8z, BDCIDR 56782.523 174110, EXANRL B353, 1¥E66  O.

OH [0212] This_ c ouyn a Vool D€
ydri8bEadet o LU e aanb P P4 BRSHS). WA st e
Ve OHo@8)30.08, 76.8525.48724@.(in, 6H), 7.23 - 7.18 (m 3H),
6.96 - 6.93 (m 2H), 6.23 (d, J = 7.85 Hz, 1H), 6.00
(s, 1H), 5.42 (d, J = 6.62 Hz, 1H), 5.28 (t, J = 6.16
Hz, 1H), 3.59'.. 2.83 (§F¥MBLFS61.46 (s, 9H. WO
2006/ 091646 PCT/ US2006/ 006221 114 EXAMPLE 54 (2' R,
3S, 4' R2IE3SR)R BROHCBRORG-4-CYTLOHEXWLNETHYL-2=(BRNVETHYL -
PROPYLDRVETEXD-ERAP Y, )HYORO- ISPDRIY PRDSPRRIISDOFRRRAL| DI N
E] - 5'PYRRRBONWH)G-AERBOBYMETAVIANINETE-SMDEG-SNH  * ~
51 11 R NH 4rRr rs~ r~2

Ci H

[0216] ' NMR (300 MHz, CDCly), § 9.33 (s, 1H), 7.10-6.85 (m, 4H), 3.76
(s, 1H), 3.31-2.95 (m, 10H), 2.56 (s, 1H), 1.83-1.54 (m, 6H), 1.31-1.09 (m,
6H), 0.85 (s, 9H); C NMR (75 MHz, CDCL), & 182.80, 170.32, 142.54,
133.86, 129.02, 121.86, 116.72, 11048, 76.60, 63.54, 69.48, 51.01, 43.29,
37.86, 37.53, 35.96, 35.50, 32.86, 32.13, 30.09, 29.82, 26.36, 26.12.



d N 3j-O H[02141 'H NMR (300 MHz, CDC13), S 9.05
(s, 1H), 7.26-6.79 (m 4H), 3.72 (d, J= 8.0Hz, 1H),

w@2@6/0946 J= 8.3, 1H), 3.11-2.95 (m 2H), 2.89r(TUS206/006221
4.5Hz, 3H), 2.50 (t, J = 3§HL 1H), 2.29 (br, 1H),
1.93 (s, 1H), 1.70 (s, 1H19.43- 1.21 (m 5H)
1.19-0.85 (m 3H), 0.74 (s, 9H); 13C NVR (75 Mz,
CDC13), S 182.36, 176.77, 142.27, 133.62, 128. 30,
125.29, 122.09, 110.62, 67 7.14, - 61.70, 57.76,
43.20, 38.51, 34.61, 32?gﬁyﬁ§??g4, 30. 64, 30. 02,
29.71, 26.29, 26.02, 25.69. EXAMPLE 55 (2 'R, 3S,
4R, B2R)3SEAHRORCHEOROPELPRRINAH V- PROP SL -y -
PROPYRYRIDINGX(Y L1 | 2-DH KD RRSPERPRI OLE-3,3-PYRROLIDINE]-5'-
[ | NDOLE- 3, 3' CARRRANYLEF NEJD DIMETIEARBWISE (C5AC D
DIMETHYLAMDE (G 52) ~H R ~5'1' NH 2(4'R) rs~r 21
3-0 o Cl N H W 2006/091646 PGT/US2006/ 006221 115
[0215] 'H NVR (300 Mz, cngls), 6 9.12 (s, 1H
7.26-6.97 (in, 4H), .3 7.1Hz, 1H), 3.68 (d,
3= 7. 7H, 1H), 3.1 2. ‘$§éﬂi\2.g7(& 3H), 2.62
(t, J = 2.2Hz, 1H), g (m 2H), 1.61-1.08 (m
714), 0.75 (s, 9H): , 78 MHz, CDC13), 6
182.52, 174.10, 142.48, 133 71,]128.60, 125.65,

\ —61,94.-89. 09, 43. 50,

41.58,. 31.59, 31.45,

Cl

N
H

[0217] 'H NMR (300 MHz, CDCl3), 8 9.13 (s, 1H), 8.61 (t, J= 2.2Hz, 1H),
7.38 (t, J = 2.2Hz, 1H), 7.07 -7.03 (m, 1H), 6.86 (d, J=2.1Hz, 1H), 6.78 (d,J =
8.0Hz, 1H), 6.63-6.60 (m, 1H), 6.50 (d, T = 8.0Hz, 1H), 5.23 (d, J = 7.8Hz,
1H), 4.12 (d, J = 8.0Hz, 1H), 3.51 (d, T = 9.3Hz, 1H), 3.0-2.92 (m, 6H), 1.50-
1.32 (m, 1H), 0.88 (m, 1H), 0.82 (s, 9H); '>C NMR (75 MHz, CDCl), &
181.80, 171.13, 158.49, 148.66, 142.33, 136.51, 133.12, 127.04, 126.30,
125.74, 124.29, 122.19, 121.56, 109.97, 68.86, 64.88, 63.77, 59.85, 53.41,
4276, 37.08, 35.91, 31.55, 30.43.



30. 84, 30.06, 26.29, 25.48, 24.63. EXAWPLE 56 (2 'R

3S, 4'R 5'R) 6-CHLORO 4' - CYCLOHEXYLMETHYL- 2' - ( 2, 2-
W@RMETHlIs PROPYL) - 2- OXO- 1, 2- DI HYDRO- SPI RQ[ | NDOREF/BSB06/006221

PYRROLI DI NE] - 5' - CARBOXYLI C ACI D DI METHYLAM DE ( G 53)

o NHO NC H[0216] 1H NNR (300 MHz, CDC13), S 9.33

(s, 111), 7.10-6.85 (m 4H), 3.76 (s, 1H), 3.31-2.95

(m 10H), 2.56 (s, 1H), 1.83-1.54 (m 6H), 1.31-1.09

m 6H), 0.85 (s, 9H); (75 MHz, CDCL3), 6

(182. so,H) 170. 32, (142. 54, E@&%’%g 129. 02, 121. 86,

116.72, 110.48, 76.60, 63.54, 69.48, 51.01, 43.29,

37. 86,(2BASER, 5 BR-OBLOREG-25(2,2-BIMEBTYIZPROBYLBBOXQ)4'-

29. 8THIOBHEN-2- P51 2oDIHNDORD SHROIINGUE-FFCY/PYSRIIEPINIH22 1

116 EXAMPLESS7ARBOXRLIGECIDPIREBIHAMIDE (G-57)

6- CHLORO- 2' - ( 2, 2- DI METHYL- PROPYL) - 2- OXO- 4' -

PYRI DI N 2- YL- 1, 2- DI HYDRO- SPI RO [;| NDOLE- 3,

3' - PYRROLI DI NE] - 5' - CARBOXYLI C ACl D DI METHYLAM DE

(G56) NH Cl2 ~erg//OH %@g}k@ NVR (300 Mz,

CDC13), 8 9.13 (s, U J= 2.2Hz, 1H), 7.38

(t, 3 = 2.2Hz, 1 -7@3(m 1H), 6.86 (d, J=

2.1Hz, 1H), 6.78 8/0Fzyn 111), 6.63-6.60 (m

1H), 6.50 (d, J = 5.23 (¢, J = 7.8Hz,
1H), 4.12 (d, J = w51 J = 9.3Hz, 1H),
3.0-2.92 (m 6H), 1H), 0.88 (m 1H),
0.82 (s, 9H); 13C 13), a

cl b
[0218] '"H NMR (300 MHz, CDCly), & 8.38 (s, 1H), 7.10 (d, J=5.0Hz, 1H),

6.80-6.35 (m, 5H), 4.48 (d, = 7.0Hz, 1H), 4.27 (d, J=7.3Hz, 1H), 3.51 (d, ] =
9.3Hz, 1H), 2.98 (d, J = 7.8Hz, 6H), 1.52-1.44 (m, 1H), 1.31-1.23 (m, 1H),
0.84 (s, 9H); *CNMR (75 MHz, CDCL), & 180.64, 169.93, 142.30, 142.09,
133.58, 127.06, 126.73, 126.20, 125.34, 124.30, 121.83, 110.05, 67.69, 67.52,
64.34, 53.28, 43.05, 37.09, 36.21, 31.57, 30.15, 29.82.

EXAMPLE 59

(2R 35,4'R 5'R) 4-(3-BROMO-PHENYL)-2"-(2,2-DIMETHY1-PROPYL)-2-
OXO-1,2-DIHYDRO-SPIRO[INDOLE-3,3'-PYRROLIDINE]-5'-
CARBOXYLIC ACID DIMETHYLAMIDE (G-58)




181.80, 171.13, 158.49, 148.66, 142.33, 136.51,
133.12, 127.04, 126.30, 125.74, 124.29, 122.19,
wa 20s/B1646.09. 97, 68.86, 64.88, 63.77, 59.85, SBCHIS2006/006221
42.76, 37.08, 35.91, 31.55, 30.43. WD 2006/ 091646
PCT/ US2006/ 006221 117 EXAMBE 58 (2 'R 3S, 4R 5 R
6- CHLORO- 2' - (2, 2- DI METHYL- PROPYL) - 2- OXO- 4' -
TH OPHEN- 2- YL- 1, 2- DI HYDRO- SPI R | NDOLE- 3, 3' - PYRROLI DI N
- 5' - CARBOXYL| C ACI D DI METHYLAM DE _(G.57) 1. O'N_S
(84191 O N ~H M¥IR/ (39 MHzp§BEL), | NpROE3IFY: 1AL - eBdis Fi):s
8. 387.08 ~ 743 (m, T} Q.86 dq, J3=2.65Hz, 1HHH).74 (4@, BO-76153R4 My,

5H), 4.48 (d, J=_7.0Hz, , 4 d, J=7. , ,
S ity Ss bEy Fas i Mg 3% w7 Bl S o P ey
1. 5211), 444 (ayv =DH} Hz113913.1 @3 1Em2.98kY, 3H),2.984s, 6H), 19H)~;

145 006 188 5 “F5 a0 9580 s ERNGEC ML £ o

124. 3221 210,88, 14110, 05,196 13661, 1BF252129.54 138125, 52778,
43.05,. 37. , 0,15, . 9
(3 %7.%51249.% qu.égl, 12135,9109.66 U509, 6486, 8565 EXEM 14523,

4" - ( 3LBROVEHBHENRR0.2' - (2, 2- DI METHYL- PROPYL) - 2-
OXO- 1, 2- DI HYDRO- SPI RQ[ | NDOLE- 3, 3' - PYRROLI DI NE] - 5' -
CARBOXYLI C ACI D DI METHYLAN DE (G- 58) Br O N- 5'1

(2'R,3S,4'R, 5'R) 6-CHLORO-2'-(2,2-DIMETHYL-PROPYL)-4-(1-METHYL-
1H-PYRROL-2-YL)-2-OXO-1,2-DIHYDRO-SPIRO[INDOLE-3,3'-
PYRROLIDINE]-5-CARBOXYLIC ACID DIMETHYLAMIDE (G-84)

[0220] 'H NMR (300 MHz, CDCls): & 8.33 (s, 1H), 6.88 (s, 1H), 6.71 (d, J =
7 Hz, 1H), 6.38-6.08 (m, 4H), 4.56 (d, J = 7.0 Hz, 1H), 4.01 (d, J =7.3 Hz,
1H), 3.43 (d, J = 9.3 Hz, 1H), 3.14 (s, 3H), 3.05 (s, 3H), 2.90 (s, 3H), 1.41-
1.27 (m, 1H), 0.92 ~ 0.90 (m, 1H), 0.89 (s, 9H); *C NMR (75 MHz, CDCl):
8 180.62, 170.48, 148.61, 133.57, 130.31, 126.26, 123.71, 122.62, 122.21,
109.66, 107.37, 106.90, 67.50, 65.41, 63.44, 48.36, 42.25, 37.25, 36.23, 34.64,
33.17, 30.09, 29.80.



R NH' 4 (R (s) rR2 3,-0 N H WD 2006/ 091646

PCT/ US2006/ 006221 118 [0219] 'H NVR (300 MHz, CDCL13),
WE2@6MBI64br, 1H), 7.30 - 7.27 (m 2H), 7.08 -PCT/0S2006906221

3H), 6.83 (d, J = 7.63 Hz, 1H), 6.74 (dd, J = 7. 45,

7.49 Hz, 1H), 6.53 (d, J 3% .45 Hz, 1H), 4.55 (d,

7.68 Hz, 1H), 4.02 (d, J = 7.67 Hz, 1H), 3.54 (d,

9.14 Hz, 1H), 3.21 (br, 1H), 2.98 (s, 3H), 2.93 (s,

3H), 1.54 - 1.46 (in, 1H), 1.03 - 0.92 (m 1H), O0.82

(s, 9H); 13CNMR (75 w?&éﬁéig)ﬁl 6 161.22, 170.23,

141.42, 14119, 131.61, 130.22, 129.85, 128.25, 127.75,

127. 5642p18n03 é@ﬁL@ﬁO-ﬁ&%ﬁﬁV{Eﬁ@&-@ﬁOP B %% 0. 06,
2 3R) D

64. 65yiaBnd4.y1482 SMIYDRA: Q%@DéﬂE—B,%QP‘} OBthiRE)-5-

EXAMPLE 60 (2aRBox3Pic Act DRIRHYLAMIDE (G-83

6- CHLORO- 2' - ( 2, 2- DI NETHYL- PROPYL) - 4" - (1- METHYL- 1

H PYRROL- 2- YL) - 2- OXO- 1, 2- DI HYDRO SPI R | NDOLE- 3, 3' -

PYRROLI DI NE] - 5' - CARBOXYLI C ACI D DI METHYLAM DE ( G- 84)

O- NNH / ee N7O C — H NVR (300 Mz,

CDC13): S 8.33 (s, 1H)! 1H), 6.71 (d, J= 7

Hz, 1H), 6.38-6.08 (m d J=7.0 H, 1H),

J
J

N 6//887 (

4.01 (d, J =7.3 Hz, 1 43 (<J= 9.3 Hz, 1H),
3.14 (s, 3H), 3.05 (s, =99 (s, 3H), 1.41-

cl N
[0221] "H NMR (300 MHz, CDCL): & 8.91 (s, 1H), 8.39 (d, /= 10 Hz, 2H),

7.53 (d,J =7 Hz, 1H), 7.34 (d, J= 7 Hz, 1H), 7.08 (d, J = 7.1Hz, 2H), 6.75
(s, 1H), 4.89 (d, J = 8.10 Hz, 1H), 4.49 (d, J = 8.12 Hz, 1H), 3.75 (d, J = 9.32
Hz, 1H), 3.04 (s, 3H), 2.91 (s, 3H), 1.31-1.27 (m, 1H), 0.90 ~ 0.86 (m, 1H),
0.85 (s, 9H); °C NMR (75 MHz, CDCL): & (ppm) 178.60, 172.67, 149.87,
148,85, 14278, 136.81, 134.41, 126.71, 123.92, 123.80, 123.20, 110.92,
66.75, 66.39, 61.60, 55.46, 43.84, 37.91, 36.72, 30.59, 30.22.

EXAMPLE 62

(2'R,35,4'R,5'R) 6-CHLORO-2'-(2,2-DIMETHYL-PROPYL)-2-OXO-4'-
PYRIDIN-3-YL-1,2-DIHYDRO-SPIRO[INDOLE-3,3-PYRROLIDINE]-5'-
CARBOXYLIC ACID DIMETHYLAMIDE (G-82)




1.27 (m 1H), 0.92 - 0.90 (m 1H), 0.89 (s, 9H); 13C
NVR (75 MHz, CDC13): 6 180.62, 170.48, 148.61,
WA 3B6BTI646.30. 31, 126.26, 123.71, 122.62, 122. 2BCT/US2006/006221
109. 66, 107.37, 106.90, 67.50, 65.41, 63.44, 48.36,
42.25, 37.25, 36.23, 34.64, 1283.17, 30.09, 29.80. WO
2006/ 091646 PCT/ US2006/ 006221 119 EXAMPLE 61 (2 'R
3S, 4R 5'R
6- CHLORO- 2' - (2, 2- DI METHYL- PROPYL) - 2- OXO- 4' -
FPMRBDI N- 4 TVINMR 230D MNDRDSH! REB NDOHE-83153d; PYRAGL, RB),NE

| S AR AR IR S Gl S0

(s, |Hj Hz8IEB2.08(d, J= GiT:, FH), 13BY,43 (@, 51), 0Q0 ~N0.85 (fn, HiE),

R e e e

8. 12 }42503,1H-I}Q 763.1350%,d13439, 92738, 186.17,118,833 120427, §,10.3) |

2.91 (m 1H),
0.5 {2 S AR R T A T e A0S (el ob.
172.67, 149.87, 148,85, 142.78, 136.81, 134.41,
126.71, 123.92, 123.80, &23MPOE6110.92, 66.75, 66. 39,
61. 60, 55.46, 43.84, 37.91, 36.72, 30.59, 30.22.
EXAMPLE 62 (2 R3S, 4R 5'R)

6- CHLGP(@@ (PR WLEK@P@LQW@H\QL EXOPYL)-4'PYRADI-N- 3
- YL-1, 2YBR smﬁw%%a_ IO LSy RRORROLPING 5
CARBOXYL| C ACI G RETHAAMPDRE 'EY BAYIDE (G81) N NH < N

[0223] 'H NMR (300 MHz, CDCL): & 9.01 (s, 1H), 7.30-6.56 (m, 5H), 6.01
(s, 1H), 4.08 (d, J = 7.50 Hz, 1H), 3.75 (d, J = 7.50 Hz, 1H), 3.42 (d, J = 9.00
Hz, 1H), 2.99 (s, 3H), 1.53-1.43 (m, 1H), 0.91 ~ 0.86 (m, 1H), 0.84 (s, 9H);
BC NMR (75 MHz, CDCL): & 181.26, 173.14, 143.63, 142.69, 140.61,
134.18, 127.30, 126.60, 123.45, 123.41, 111.25, 110.62, 67.97, 66.08, 62.96,
48,57, 44.09, 30.57, 30.35, 26.60.



H WD 2006/ 091646 PCT/ US2006/ 006221 120 [0222] 'H NVR
(300 Mz, CDC13): S 9.08 (s, 1H), 8.45 (d, J= 7 Hz,
WQR)os/09164614- 6. 42 (m 5H), 4.58 (d, J =
(d, J =8 H, 1 H, 3.53(d, J = 7.7 Hz, 1H), 2.98
(d. J= 6Hz, 6H), 1.53-1.431¢h 1H), 0.90 0.85 (m 1H),
0.84 (s, 9H): 13C NMR (75 MHz, CDC13): S 181. 44,
170. 26, 150.07, 148.90, 143.03, 136.76, 135.03,
134. 09, 127.09, 126.17, _122.27, 110. 85,
68.98, 65.34, 64.07, 565$§§”i§ﬁ68, 37.72, 36. 60,
31.99, 30.59, 30.25. EXAMPLE 63 (2 'R 3S, 4R 5'R)

6- CH ﬁwfééc%ﬂ%ﬁ%@‘fg@%ﬁﬁ'fﬁbﬁ Ny FURAN-2-
YL-2- -21(?%0- 2] K I&%@éﬁf—ﬁs@'ﬂ& ORI SNE] - 5°
- CARBOXYLT'C Ak sber Yk Tﬁ@LﬁﬂvﬁDﬁ'iG-@O)" VN~ NH
d NCO H [0223] 1H NWVR (300 Mz, CDCI3): S 9.01 (s,
1H), 7.30-6.56 (m 5H), 6.01 (s, 1H), 4.08 (d, J= 7.50
Hz, | H), 3.75 (d, J= 7.50 Hz, H11-1), 3.42 (d, J= 9.00
Hz, 1H), 2.99 (s, 3H), 1.53%¢-M (m 1H), 0.91 - 0.86
(m 1H), 0.84 (s, 9H):/ A8C RMR (75 MHz, CDC13): S
181.26, 173.14, 143.63 02 H140.61, 134. 18,
127.30, 126.60, 123.45, oh/jizzs, 110. 62, 67.97,
66.08, 62.96, 48.57, 4 57, °30.35, 26.60. WO
2006/ 091646 PCT/ US2Q06/ ¥ 921 EXAMPLE 64 (2 'R
3S, 4R 5'R) H

6- CHLORO- 2' - ( 2, 2- DI METHYL- PROPYL) - 4' - FURAN- 2-

[0224P - OXO-'TI, MBI (BYDRO=SEDRG): Bl NBAELEB, 7.43 (J = 4.8 Hz, 1H),

3 - P?(?BQBW'(H’}',EJH), 5.10 ~ 6.05 (m, 2H), 4.47 (d, J = 9.30 Hz, 1H), 4.17 (d,J
= 9.35 Hz, 1H), 3.67 (d, J = 8.00 Hz, 1H), 2.89 (d, I = 4.90 Hz, 3H), 1.39-1.24
(m, 1H), 0.93 ~ 0.85 (m, 1H), 0.88 (s, 9H); *C NMR (75 MHz, CDCl3): §
178.45, 173.65, 151.36, 14240, 142.15, 134.26, 126.04, 125.88, 122.33,
111.11, 110.49, 107.83, 65.77, 65.20, 64.01, 52.45, 45.11, 32.00, 30.57, 30.36,
26.48.

EXAMPLE 65

(2'R,35,4'R,5'R) 4'-(3-BROMO-PHENYL)-2'-(2,2-DIMETHYL-PROPYL)-6-
METHOXY-2-0X0-1,2-DIHYDRO-SPIRO[INDOLE-3,3'-PYRROLIDINE]-
5'-CARBOXYLIC ACID DIMETHYLAMIDE (KE-61)

7 Hz, 1PEH/USW04/@06221



CARBOXYLI C ACI D METHYLAM DE (G-80) H O-N O NH C N
H [0224] 1H NVR (300 MHz, CDC13): 6 8.98 (s, 1H),
wQ2008/091b46 4.8 Hz, 1H), 7.13 - 6.74 (m 3H), 6rPADUS2006/006221
6.05 (m 2H), 4.47 (d, J= 9.30 Hz, 1H), 4.17 (d, J =
9.35 Hz, 1H), 3.67 (d, J= 8250 Hz, 11-1), 2.89 (d, J =
4.90 Hz, 3H), 1.39-1.24 (m 1H), 0.93 - 0.85 (m 1H),
0.88 (s, 9H); 13C NMR (75 MHz, CDCl3): 6 178.45,
173. 65, 151.36, 142 40, 142 .15, 134.26, 126.04,
[4225] gg, 1H MR (300MHz, CDCly) P8 o(s, HB77-8%(d, 5. 7774z, 88,20,
64. Odog @2J4§z9 I4252ﬂ1% 6. 43?6 2@Qm . 250 (B39 =3 1z,48,4%5 (d,
EXAMPLE 5
4 - (8 éﬁd%@ BP’IQI\F(?L(?’-@)’-%@@ brr%éﬁWLHbﬂé%\étﬁH@’-’-S’O s,
VETHEY 131940 i, A58 H | B INDGLES, JirePHBFARkL Dl N
E] - 5" CARBOXYLI C ACI'D DI METHYLAM DE ( KE- 61
r\@%cﬂrééé?ﬂ-ﬂv@ $bobPYd1 6¥e/ SptiaA3s2 D) 08 9@11301%2
[02252]8 0sH1dMS, (3085, Nb&.31, Q@@éﬁ)w@o%éﬁ%(@,mlwl_gs 6830
6. 435J56722‘£3 ?1% ?17643%@6&18%3{)8& 3938 6.6 Hz, 111), 3.95
(d, J = 7.3 Hz, 1H), 3.73 (s, 3H), 3.48 (d, J = 8.3
Hz, 1H), 2.97 (s, 3H), 2 gﬂ,g,% 3H), 1.51-1.43 (m
,128m1,083 ,13CNI\/R(75I\/HZ

CDC13) njé{ga G 10803 L okbeBav P83

132. 10, 1)-£-0X0-1,2-DIHYDRO-SPIRO[INDOLE-3,3 -
PYRROLIDINE]-5’-CARBOXYLIC ACID (2-MORPHOLIN-4-YL-
ETHYL)-AMIDE (KE-79)

®

[0226] [a]”p 45.29 (c 0.17, CH,CL); 'H NMR (300 MHz, CDCls) & 8.33 (s,
1H), 7.17-7.10 (m, 4H), 6.95 (d, J = 4.4 Hz, 1H), 6.81 (dd, J; = 8 Hz, J,=1.6
Hz, 1H), 6.70 (d, J = 1.8 Hz, 1H), 6.31 (d, J =8 Hz, 1H), 4.33 (d, J= 7.1 Hz,
1H), 3.88 (d, J = 7.12 Hz, 1H), 3.67-3.60 (m, 4H), 3.57 (d, J = 8.1 Hz, 1H),
3.43-3.40 (m, 2H), 2.71-2.28 (m, 7H), 1.53-1.43 (m, 1H), 1.29-1.21 (m, 1H),
0.85 (s, 9H); *C NMR (75 MHz, CDCL;) § 180.82, 172.17, 142.67, 141.28,
134.76, 134.18, 130.15, 128.98, 127.98, 127.46, 126.92, 126.25, 122.29,
110.66, 67.51, 67.33, 66.65, 64.03, 57.47, 57.20, 53.61, 44.28, 36.04, 31.99,



128. 08, 126.09, 122.86, 120.31, 107.33, 97.00, 68. 46,

65.74, 64.75, 58,54, b55.72, 43.63, 37.64, 36.56,
W@2008991630. 59, 30.30. EXAMPLE 66 (2"R 3S, 4' R 5PE/US2006/006221

6- (CHLORO 4' - ( 3- CHLORO PHENYL) - 2' - ( 2, 2-

DI METHYL- PROPYL) - 2- OXO- 1, 2-'Bf HYDRO- SPI RO [ | NDOLE- 3, 3'

- PYRROLI DI NE] - 5' - CARBOXYLI C ACI D ( 2- MORPHOLI N- 4- YL-

ETHYL) - AM DE (KE-79) (0) NHOeNH C NH G NCOH

0228 of 31380045 %GRl Ly Clzlwfbi%%éégé’(%m

J— 49&5 Feyndi0)5] 3§ IBL.08 9.59) = 8 Hz, = 1.6 H,
H) 6.70(d,J:1.8Hz 1H) 631(d J =8 Hz, 1H),
4.33 (d, J = 7.1 He, 88 (d, J = 7.12 Hz, |

H, 3.67-3.60 (m 4H), §Xé§41’{b§673 =81 Hz, 1H).
3.43-3.40 (m 2H), 2.71-2.28 (m 7H), 1.53-1.43 (m
1H), 1. 2@RIP4R 6R) 6-CHLOROM €5CHEOROFHENNAG MR- ( 75
MHz, ODOIEJHY.-PBROPED)-2-OXD-ILF-DIHYDROKPIRGINDELE-3534. 76,
134. 18, PYRROUBINES-0dSBORNAIOACI 27 MARPHOLEN I/ L-
126.25, 122.29, 11PRGBYLBYMEIE (KE7IR33, 66. 65, 64. 03,
57.47, 57.20, 53.61, 44.28, 36.04, 31.99, WO

2006/ 091646 PCT/US2006/ 006221 123 30. 63, 30. 50,
30.31; C29H30C12N403 + 0.5 H2O reguires C, 61.26; H,
6.56; N, 9.85 Found C, 61.38: P08 N, 9. 50.
EXANPLE 67 (2 'R, 3S, 4R 5 RN

6- CHLORO- 4' - ( 3- CHLORO PHENYL) - J - (2, 2-

DI METHYL- PROPYL) - 2- OXO- 1, 2- DIl HYDRO- SPI RO [ | NDOLE- 3, 3' -

[0227] '"H NMR (300 MHz, CDCls), 5 8.57 (s, 1H), 7.29 (s, 1H), 7.28-7.10
(m, 3H), 6.96-6.93 (m, 1H), 6.80 (d, /= 1.6 Hz, 1H), 6.68 (dd, J; = 7.3 Hz, J;
=1.6 Hz, 1H), 6.27 (d, J = 8.1 Hz, 1H), 4.28 (d, J = 6.9 Hz, 1H), 3.87 (d, J =
7.3 Hz, 1H), 3.86-3.67 (m, 4H), 3.35 (d, J = 7.6 Hz, 1H), 3.89-3.34 (m, 2H),
2.43-2.37 (m, 6H), 1.72-1.68 (m, 2H), 1.53-1.48 (m, 1H), 1.29-1.26 (m, 2H),
0.84 (s, 9H); *C NMR (75 MHz, CDCls) 5 180.91, 172.08, 142.67, 141.34,
134.76, 134.19, 130.13, 129.08, 127.99, 127.49, 126.76, 126.31, 122.29,
110.63, 67.79, 67.35, 66.62, 63.80, 57.47, 57.41, 54.10, 44.15, 38.83, 31.99,
30.59, 30.40, 30.26.



PYRROLI DI NE] - 5' - CARBOXYLI C ACI D (3- MORPHOLI N- 4- YL-

PROPYL)-AM DE (KE-78) rO NJ ONHcl NH NCO C H
wao@apdiesdd NVR (300 MHz, CDC 3) S 8.57 (s, 1HCT/USRV6/006221

(s, 1H), 7.28-7.10 (m 3H), 6.96-6.93 (m 1H). 6.80

(d, J= 1.6 Hz, 1H), 6.68 (dé4 J1=7.3H, J2 =16

Hz, 1 H), 6.27 (d, J= 8.1 Hz, 1H), 4.28 (d, J= 6.9 Hz,

1H), 3.87 (d, J= 7.3 Hz, 1H), 3.86-3.67 (in, 4H),

3.35 (d, J= 7.6 Hz, 1H), 3.89-3.34 (m 2H), 2.43-2.37

(m 6H), 1.72-1.68 (m ZMAMPLESS. 1 48 (m 1H),

1.29-1.26 (m 2H), 0.84 (s, 9H); 13C NMR (75 Mz,

CDCL3)'R 85,205 ;CHITR @3’-(2 PAXMITTH YIARRGRY L) -4 G4FIAB)RO-

134. PRENYR0-218{0-1 2DIEF DRIRILIBO[INDYT EHRB-PYRBOVIINE]-5-

126. 31, 122.QRBOXINICGIDGPIMBTHBABEDE 683-69, 63. 80,

57.47, 57.41, 54.10, 44.15, 38.83, 31.99, 30.59,

30. 40, 30.26. WD 2006/ 091646 PCT/ US2006/ 006221 124

EXAMPLE 68 (2 'R, 3S, 4R &R

6- CHLORO- 2' - (2, 2- DI METIA

PHENYL) - 2- OXO- 1, 2- DI g

3-PYRROLIDINE] -5 -

(1CE-75) OYN F NH s!

MHz, CDC13) 8 8.59 (s,

- 4- ( 3- FLUORO-
[ | NDOLE- 3

Cl D_DI METHYLAM DE

,);IJ<0228] "H NVR (300

/«;%7 50 (m 1H), 6.98-

[0228] 'H NMR (300 MHz, CDCl3) § 8.59 (s, 1H), 7.29-7.20 (m, 1H), 6.98-
6.87 (m, 4H), 6.68 (dd, J; = 7.8 Hz, J; = 1.7 Hz, 1H), 6.35 (d, J= 7.5 Hz, 1H),
4.56 (s, 1HD), 4.01 (d, J= 6.1 Hz, 1H), 3.50 (m, 1H), 3.03 (s, 3H), 2.91 (s, 3H),
1.51-1.45 (m,“ 1H), 1.29-1.26 (m, 2H), 0.84 (s, 9H); ’C NMR (75 MHz,
CDCly) & 180.91, 170.20, 164.33, 161.06, 142.33, 141.71, 133.51, 130.20,
126.54, 125.66, 121.75, 115.74, 114.49, 110.19, 68.14, 65.34, 61.36, 43.12,
37.16, 36.19, 31.89, 30.13, 29.82.

"EXAMPLE 69

(2'R,35,4'S,5'R) 6-CHLORO-2’~(2,2-DIMETHYL-PROPYL)-4-(2,3-
DIFLUORO-PHENYL)-2-0X0-1,2-DIHYDRO-SPIRO[INDOLE-3,3-
PYRROLIDINE]-5-CARBOXYLIC ACID DIMETHYLAMIDE (KE-74)




6.87 (m 4H), 6.68 (dd, Ji = 7.8 Hz, J2 = 1.7 Hz, 1H),
6.35 (d, J= 7.5 Hz, 1H), 4.56 (s, 1H), 4.01 (d, J=
WG 206bl164dlH) , 3.50 (m 1H) 3.03 (s, 3H) 2. 91PCHUSBBY/006221
1.51-1.45 (m 1H), 1.29-1.26 (m 2H), 0.84 (s, 9H);
13C NVR (75 MHz, CDC13) 6 1230. 91, 170.20, 164.33,
161. 06, 142.33, 141.71, 133.51, 130.20, 126.54,
125.66, 121.75, 115.74, 114.49, 110.19, 68.14, 65. 34,
1 1. 13, 29.82.
@@ggg@%@ 00 380 g8 85 . 1, 740 @ =898 1w,
SRS 120 -1 B, @;B MeEHAIIH PROPY ) (el 368,438 (d, J = 8.45 Hz,

B'YEE%?R%%EFNY @é@%—i» 578 Ghcl D DIVERVE AMDE L RE )

O~-N N3 1-1.2NGR) 316] 0.54 66@12}9%*]1@1911{@451\&@(}!3@%@@6/79@76221

125&7@% Phes g GW Y s o1, JlpB b, 1y

8 o st 28111617, 65.09466037d1.4808.8013.8%. 3987(3(&5 70350633489, Hz,
H .4 g&éﬁ J= 8.6 Hz, 1H), 3.78 (d, J= 8.7 Hz, 1H),
3 01( 2.97 (s, 3H), 1.31-1.27 (m 3H), 0.84
(s, 9H); 13C NMR (75 MHz, CDA 3) 5 178.77, 172.84,
148.09, 142.12, 134.23,p1R26pPR70126. 54, 124.72,
124.07, 116.51, 116.28, 110.47, 67.08, 66.23, 61.98,

gg 3 R -DINETH P%%) 4-28urBro-
‘ 33
6- CH b ‘
3- FLlP Ly 5

PYRRCLI DI NE] - 5- CARBOXY - DI ETHYLAM NO- ETHYL)

AM DE ( KE- 73)

[0230] "H NMR (300 MHz, CDCls), & 8.55 (s, 1H), 7.50 (m, 1H), 7.18 (t, J =
2.4 Hz, 1H), 7.08 (1, J = 3.2 Hz, 1H), 6.86 (s, 1H), 6.64 (d, J = 1.6 Hz, 1H),
6.26 (d, J = 3.4 Hz, 1H), 4.43 (d, J = 3.2 Hz, 1H), 4.25 (d, / = 2.5 Hz, 1H),
443 (d, J= 8.1 Hz, 1H), 4.16 (d, J = 7.8 Hz, 1H), 3.60-3.51 (m, 2H), 3.41 (d,
J = 8.3 Hz, 1H), 3.40-2.91 (m, 6H), 1.48-1.43 (m, 2H), 1.19-1.14 (t, J = 6.8
Hz, 6H), 0.79 (s, 9H); °C NMR (75 MHz, CDCL;), § 181.59, 177.47, 172.58,
143.39, 134.01, 129.76, 127.48, 126.92, 125.51, 124.85, 121.99, 110.70,
67.90, 66.56, 63.64, 53.01, 51.62, 43.60, 35.88, 31.99, 30.54, 23.26, 23.05.



W@ 2go6d164@2. 4 Hz, 1H), 7.08 (t,

H O/N~./~N C NH~/ F/\ C NCOH [0230] 1H NMWR
(300 MHz, CDCI3), 5 8.55 (s, 1H), 7.50 (m 1H), 7.18
J = 3.2 Hz, 1H)PCBHUSHI06/006221
(s, 1H), 6.64 (d, J = 1.6 H%slH)’ 6.26 (d, J = 3.4
1

Mz, 1 H), 4.43(d, J =32 85 1 H, 4.25(d, J = 2.5

Hz, 1 H. 4.43(d, J=8.1H, 1 H, 416 (d, J = 7.8

Hz, 1 H). 3.60-3.51 (m 2H), 3.41 (d, J = 8.3 Hz, 1

H. 3.40-2.91 (m 6H), 1 %% (m 2H), 1.19-1.14

(t. J =6.8 Hz, 6H), o.?gﬁ ,Légh); 13C NMR (75 Mz,
3

CDCI7%§ 5 181.59, 177.47, 172.58. 143.39, 134.01,
129. 7€ R38R, IB) 6-¢HEOBO-2’ (R DEMETH ¥ | -PROPYLP4-(HGHLORO-
110. 7HHENEE)-B0X0sk2-DFTYRROSFIRGIINPALE-8,3-RyRROI3DBE]-5-
35.88, 31.99, CABBOXYLIGASEH) METHYE AMABEAKEE/ 1091646

PCT/ US2006/ 006221 126 EXAMPLE 71 (2 'R, 3S, 4 R 5'R)
6- CHLORO 2' - (2, 2- DI METHYL- PROPYL) - 4- (3- CHLORO
PHENYL) - 2- OXO- 1, 2- DI HYDRO-SR$ RO

[ 1 NDOLE- 3, 3- PYRROLI DI NE] CARBEXYLI C ACI D
METHYLAM DE (| CE- 71)Clo™N &, NH G NCO H [0231]
13C NVR (75 Mz, cpci3) 8 18¢. 28 170. 16, 142. 89,
134.06, 133.01, 128.70, 42849, 12682, 125.59,
125.37. 125.21. 122.21, 622=p8. 94, 64. 30,

Cl ﬁ
[0231] *C NMR (75 MHz, CDCl;) 5 181.25, 170.16, 142.89, 134.06, 133.01,

128.70, 128.49, 126.82, 125.59, 125.37, 125.21, 122.21, 110.62, 68.94, 64.30,
64.09, 52.99, 43.32, 37.48, 36.55, 30.58, 30.25.

EXAMPLE 72

(2'R,35,4'S,5'R) 6-(CHLORO-4’-(3-BROMO-2-FLUORO-PHENYL)-2’-(2,2-
DIMETHYL-PROPYL)-2-0XO-1,2-DIHYDRO-SPIRO[INDOLE-3,3’-
PYRROLIDINE]-5’-CARBOXYLIC ACID (2-MORPHOLIN-4-YL-
ETHYL)-AMIDE (KE-90)




64. 09, 52.99, 43.32, 37.48, 36.55, 30.58, 30.25.
EXAMPLE 72 (2 'R, 3S, 4'S, 5 R

WG 206 IGRO- 4' - ( 3- BROVD- 2- FLUORO- PHENYL) - 2" - ( 2, PET/US2006/006221
DI METHYL- PROPYL) - 2- OXO- 1, 2- DI HYDRO- SPI RO [ | NDOLE- 3, 3
- PYRROLI DI NE] - 5' - CARBOXYLI1&7 ACI D ( 2- MORPHOLI N- 4- YL-
ETHYL)-AM DE (1 CE-90) (O N HOYNH Br jJJ< COC N
H WD 2006/ 091646 PCT/ US2006/ 006221 127 [02321 'H NMWR
(300 Mz, c:Dc13g S 7.99 (m_111), 7.10-6 90 (m 4H),
62328 (s, HNMR (309, MHz LT (G- 9% (), 1H TaP-690360, ARy, 6318) |
3. 01721963654, 239633948, 36MN3.00H)962m3 18),2.56M.49
TR 160 G DR T
OF) | (m, B3 NRE (P ER e -6 1), gt o, 790 (6 G B

142. Be,m%gn%&ﬂz B184.179.25 18402, 1428, T.241106.732125.84,
68.96, 67.92, 67.25. 65 84 49 27,

95 765.40. 57. 64, 53
44. 9622 41 HE2, 6586, 92, 8258548057601, SHY, 8927, B4ApPfEs73
(2' Rs$3%.40.59,90.R), 29.90.
6- CHLORD: 2' - ( 2, 3- DI NETHYL- PROPYL) - 4- ( 3- BROVD-
2- FLUORO PHENYL) - 2- OXO- 1, 2- DI HYDRO- SPI RO [ | NDOLE- 3, 3 -
PYRROLI DI NE] - 5- CARBOXYL EEAMGILB B METHYLAM DE ( KE- 91)
0 N~ Br
(2'R,35,4'S,5'R) 6-CHLORO-2’-(2,2-DIMETHYL-PROPYL)-4-(3-BROMO-
5 FLUORO-PHENYL)-2-OXO-1,2-DIHYDRO-SPIRO[INDOLE-3,3-
PYRROLIDINE]-5-CARBOXYLIC ACID DIMETHYLAMIDE (KE-91)

[0233] 'H NMR (300 MHz, CDCl;) & 7.65 (s, 1H), 7.39-7.24 (m, 1H), 6.98-
6.90 (m, 1H), 6.82 (s, 1H), 6.69 (d, J = 6.5 Hz, 1H), 6.41 (d, J = 6.7 Hz, 1H),
4.60-4.53 (m, 1H), 4.35 (d, J = 7.4 Hz, 1H), 3.43-3.34 (m, 1H), 3.05 (s, 3H),
3.00 (s, 3H), 1.51-1.45 (m, 1H), 1.30-1.25 (m, 2H), 0.86 (s, 9H).



NH CI H[0233] 'H NWR (300 MHz, CDC13) 6 7.65 (s,
1H), 7.39-7.24 (m 1H), 6.98- 6.90 (m 1 H), 6.82 (s,
wQ20dp/098469 (d, J = 6.5 Hz, 1 H), 6.41 (d, J =PEI/¥S}n6/006221
1H), 4.60-4.53 (m 1H), 4.35 (d, J= 7.4 Hz, 1H),
3.43-3.34 (m 111), 3.05 (s,12811), 3.00 (s, 3H),
1.51-1.45 (m 1H), 1.30-1.25 (m 2H), 0.86 (s, 9H). WO
2006/ 091646 PCT/ US2006/ 006221 128 EXAMPLE 74 (2 'R,
3S, 4'S, 5'R
6- METHYL- 4' - ( 3- CHLORO- 2- FXOBHDESMENYL) - 2' - (2, 2-
DI METHYL- PROPYL) - 2- OXO- 1, 2- DI HYDRO- SPI RO [ | NDOLE- 3, 3' -
PYRRORBNES, 5 R) 6 SHRBYL HE ONLIORA-3-FIMOBREQIHHN V) Y 2,2-
PROPYL) DiWEDEY T {PREPYE)-24030-NI-DIHY NROG PIRB{INBORER,3°H
[ 0234] ' PYRRBLIEBRB]-VHZA R BIC ACID. GMGRBOIIN4-BH)
6.62 (s, 1H), 6.49 (@ROPYE)-AMBDEKE-9Y), 6.20 (d, J =
7.8 Hz, 1H), 4.40 (d, J = 7.7 Hz, 1H), 4.07 (d, J =
7.8 Hz, 1H), 3.82 (m 4H), 3.52-3.34 (m 3H), 2.62 (m
6H), 2.24 (s, 3H), 1.85 (m 2H), {%1.46 (m 1H),
0.98-0.91 (m 2H), 0.87 (s, 9H); 1 Q)NR(?S MHz,
CDC13) 8 181.12, 172.46, 141.51, (138767, 129.71,
129.01, 128.81, 127.87, 124.71,°124.65, 124.50,
123.04, 121.81, 110.73, 66.64, [66.17, 63.08, 57.03,
,Osfo.l\%ta, 30.22, 30.10. WO
22

53.74, 51.37, 43.76, 38
2006/ 091646 PCT/ USZ(.QI

[0234] '"HNMR (300 MHz, CDCl3) § 7.70-7.00 (m, 5H), 6.62 (s, 1H), 6.49 (d,
J=17.8 Hz, 1H), 6.20 (d, J = 7.8 Hz, 1H), 4.40 (d, /= 7.7 Hz, 1H), 4.07 (d, J =
7.8 Hz, 1H), 3.82 (m, 4H), 3.52-3.34 (m, 3H), 2.62 (m, 6H), 2.24 (s, 3H), 1.85
(m, 2H), 1.54-1.46 (m, 1H), 0.98-0.91 (m, 2H), 0.87 (s, 9H); *C NMR (75
MHz, CDCly) & 181.12, 172.46, 141.51, 138.67, 129.71, 129.01, 128.81,
127.87, 124.71, 124.65, 124.50, 123.04, 121.81, 110.73, 66.64, 66.17, 63.08,
57.03, 53.74, 51.37, 43.76, 38.18, 30.56, 30.22, 30.10.



129 EXAMPLE 75 (2 'R 3'S, 4R 5'R)
6- CHLORO- 4' - 2, 2- DI METHYL- PROPYL-2' - (2, 2-

WORNEDHSI6 PROPYL) - 2- OXO- 1, 2- DI HYDRO- SPI RO | NDCREF/BSBi06/006221
PYRROLI DI NE] - 5' - CARBOXYLI C ACI D ( 3- MORPHOLI N- 4- YL-
PROPYL) - AM DE (KE-93) (O NJ290 NH NH CI NCO H [0235]
'H NVR (300 MHz, CDC13) 5 8.53 (s, 1H), 7.54 (m 111),
7.10-6.95 (m 2H), 6.94 (s, 1H), 4.20-4.11 (m 4H),
3.43-3.15 (m 4H), 2.65-2.34 (m 611), 2.29 (m 111),
1.76-1.18 (in, 711), 0. 7BXAMPLBAS, 0.55 (s, 911); 13C
NVR (75 Mz, CDC13) S 182.24, 142.81, 134.08, 129.13,
127. 09, 522 dPp s Q-BiLORGH-VODIGETARL-PROPYE,2 §22-82,
57. 80, BAERIYEPRABYLEABOXO-1,ABDI@BDROSPEO[ISBORS-3,3’-
31.99, 3Bl LBNG -BREHXYIAR.A39D (2HMORPHOMN-4-YL-
2006/ 091646 PCT/ US200660002MIDH 3E-EXAVPLE 76
(22 R3S, 4 R5 R
6- CHLORO- 4' - 2, 2- DI METHYL- PROPYL- 2' - (2, 2-

DI METHYL- PROPYL) - 2- OXO- 1, 2- DI HY SPORO [ | NDOLE- 3, 3' -
PYRROLI DI NE] - 5' - CARBOXYLI C ACI D METHYLAM DE ( KE- 94)
O-NHNHeel / N2 o C HJ[0236](" H'NMR (300 MHz,
CDC13) 6 8.90 (s, 1H), 7.10-6.90 (m 3H), 3.52 (d,

Oy NH

T

I L
/=0
Cl H
[0235] ' NMR (300 MHz, CDCl3) & 8.53 (s, 1H), 7.54 (m, 1H), 7.10-6.95

(m, 2H), 6.94 (s, 1H), 4.20-4.11 (m, 4H), 3.43-3.15 (m, 4H), 2.65-2.34 (m,
6H), 2.29 (m, 1H), 1.76-1.18 (m, 7H), 0.76 (s, 9H), 0.55 (s, 9H); *C NMR (75
MHz, CDCly) § 182.24, 142.81, 134.08, 129.13, 127.09, 122.46, 110.81,
68.70, 67.44, 64.53, 62.82, 57.80, 54.12, 49.41, 43.97, 43.03, 39.30, 38.99,
31.99, 30.64, 30.52, 30.21, 29.39, 25.74.



J=7.6H, 1H, 3.25 (d, J = 7.5 Hz, 1H), 2.88 (d, J
= 4.5 Hz, 3H), 2.54 (m 1H), 2.30 (m 1H), 1.64-1.45

W@ ego6®H646 1. 27 (m 2H), 0.76 (s, 9H), 0.56 (s, POFYS2006/006221

13C NMR (75 MHz, CDC13) 6 182.51, 173.37, 142.95,
134.13, 129.05, 127.14, 129 47, 110.96, 71.11, 68.01,
62. 60, 48.92 44.09, 42.88 139 81, 31.99 30.60,

30.51, 30.20, 29.35, 26.43. EXAMPLE 77 (2 ' R

3S,4' S, 5'R) 6- CHLORO 4' - ( 3- CHLORO- 2- FLUORO- PHENYL) - 2' -
(2, 2- DI METHYL- BUTYL) - 2- (Eﬁ%ﬂ%& &HYDRO SPI RO

[ | NDOLE-3,3' - PYRROLIDI RBOXYLI C ACI D

( 3- MORPHOLI N- 4- YL PROPYL AMDE Gw%d%?o HO- C NH
F | NCOQRBS AR B8, 6@222 (22 31

[ 0237] DIMERRRLERGT WOW% HY DRO,QPIRQ|IN.

7. 39- 7P¥I<RPA¥D§W-5’ -GABBORYLIC ACID ME§ AM] K§9§é (s,
1H), 6.68(d, J = 8.1 Hz, 1H) 630(d J =80 H,
1H), 4.40 (d, J = 7.90 Hz, H),| 4.09 (d, J 7.6 He,
1H), 3.81-3.67 (m 4H), 3@4 iﬂ@l(m 3H), 2.62-2.34
(m 6H), 1.75-1.69 (m 2H), N5 1 .145 (m 1H)
1.24-1.20 (m 2H), 1.18 gy 2H), 0.76-0.70 (m
6H), 0.57-.061 (in, 3 Pl (2' RBS 4S,5'R)
6- CHLORO- 4' - ( 3- CHLORO- ORC- P )-2'-(2, 2-

DI METHYL- PENTYL) - 2- OXO- DI bﬁéQROSPI RO | NDOLE- 3, 3'
PYRROL| DI NE] - 5' - CARBEX AN D (3 - MORPHOLI N- 4- YL
PROPYL) - AM DE ( KE- 101) H

[0236] 'H NMR (300 MHz, CDCl3) & 8.90 (s, 1H), 7.10-6.90 (m, 3H), 3.52 (4,
J=17.6 Hz, 1H), 3.25 (d, J = 7.5 Hz, 1H), 2.88 (d, J = 4.5 Hz, 3H), 2.54 (m,
1H), 2.30 (m, 1H), 1.64-1.45 (m, 3H), 1.27 (m, 2H), 0.76 (s, 9H), 0.56 (s, 9H);
13C NMR (75 MHz, CDCL) § 182,51, 173.37, 142.95, 134.13, 129.05, 127.14,
122.47, 110.96, 71.11, 68.01, 62.60, 48.92, 44.09, 42.88, 39.81, 31.99, 30.60,
30.51, 30.20, 29.35, 26.43.

EXAMPLE 77

(2'R,35,4°S,5°R) 6-CHLORO-4’~(3-CHLORO-2-FLUORO-PHENYL)-2’-
(2,2-DIMETHYL-BUTYL)-2-0XO-1,2-DIHYDRO-SPIRO[INDOLE-3,3’-
PYRROLIDINE]-5’-CARBOXYLIC ACID (3-MORPHOLIN-4-YL-
PROPYL)-AMIDE (GM-29)




O HOYNN cI NHF C NCO H[0238] '"H NWR (300 MHz,
CDC13) 8789(s 1H), 7.74-6.09 (m 3H), 6.83 (s,
wa kos/ 08668 (d, 8.0 Hz, IH), 6. 27 (d, J = 8pdr/B&2006/006221

1H), 4.40 (d, 7.6 Hz, H, 4.08 (d, J= 7.5 Hz,

1H), 3.77 (m 4H) 3. 50- 3n?ﬁ(m 5H), 2.54 (m 7H),

1.78 (m 2H), 1.51-1.47 ( 1.27 (m 4H),

1.12-0.76 (m 8H); 13C NMR (75 MHz, CDC13) 8 180. 75,

171. 96, 142.71, 141.96, 134.35, 129.99, 128. 33,

335 2 B Reakih tpetes ¥ B PR My
421;1 gﬁr T4LHAIH) 38356, 1936.60, B2 89z, 28), G50 @7/ 88,0 Hz,

25 . 00 T AL BURE AR G o
E lzNéa DI-VET Y 3HPROPYL) 4 @2, GKID- 1175269 WDHDI@r RS (m, 1H),
bVRROPT BN 20 AR E: W B N | i S22
PROPYL) - AM DE (KE-102) O H OvN~ /\iN) Br NHF | /<
NCO H3CO H EXAMPLE 78

(2'R,35,45,5’R) 6-CHLORO-4"-(3-CHLORO-2-FLUORO-PHENYL)-2"-(2,2-
DIMETHYL-PENTYL)-2-0X0-1,2-DIHYDRO-SPIRO{INDOLE-3,3°-
PYRROLIDINE]-5’-CARBOXYLIC ACID (3-MORPHOLIN-4-YL-
PROPYL)-AMIDE (KE-101)

[0238] 'H NMR (300 MHz, CDCLs) & 7.89 (s, 1H), 7.74-6.09 (m, 3H), 6.83 (s,
1H), 6.68 (d, J = 8.0 Hz, 15), 627 (d, J= 8.1 Hz, 1H), 4.40 (d, J = 7.6 Hz,
1H), 4.08 (d, J = 7.5 Hz, 1H), 3.77 (m, 4H), 3.50-3.36 (m, SH), 2.54 (m, 7H),
1.78 (m, 2H), 1.51-1.47 (m, 1H), 1.27 (m, 4H), 1.12-0.76 (m, 8H); “C NMR
(75 MHz, CDCl;) 5 180.75, 171.96, 142.71, 141.96, 134.35, 129.99, 128.33,
127.81, 126.69, 126.65, 124.87, 123.36, 122.30, 110.57, 67.03, 66.66, 66.07,
63.06, 57.25, 53.96, 44.98, 41.69, 38.53, 33.00, 31.99, 28.05, 27.88, 25.82,
23.06, 17.31, 15.32.

EXAMPLE 79

(2'R,38,4S,5°R) 6-METHOXY-4’~(3-BROMO-2-FLUORO-PHENYL)-2’-
(2,2-DIMETHYL-PROPYL)-2-0X0-1,2-DIHYDRO-SPIRO[{INDOLE-3,3’-



[0239] "H NMR (300 MHz, CDC13) 8 7.55 (s, 1H), 7.41
(m 1H), 7.32-7.00 (m 3H), 6.36 (s, 1H), 6.26-6,17
w@ ego6AHp46 4. 37 (d, J= 7.9 Hz, 1H), 4.0 (d, J= PGI/BS}4n6/006221
1H), 3.73 (s, 3H), 3.70(m 6H) 3.44 (d, J = 8.1 Hz,
1H), 3.38-3.34 (m 2H), %; .38 (m 4H), 2.05 (m
IH), 1.75-1.69 (m 2H), 1§ 147(m 1H), 0.97 -
0.89 (m 1H), 0.79 (s, 9H); 13C NWR (75 MHz, CDCl1l3) 6
181. 37, 160.20, 142.56, 129.72, 128.27, 127.85,

e e SR

(2'R 3S, 4R 5'R)

6- CHLORO 4’ - (3- CHLORO- 5- FLUORO- PHE (2, 2-
DI METHYL- PROPYL) - 2- OXOl%N/éggéoElNDO_E-S 3 -
PYRROLI DI NE] - 5' - CARBORYS [y | N- 4- YL-
PROPYL) - AM DE (| FHro ..., Nd J MH
NCD G 1 VO 2008T 09 iADPES2006) DhE2o1 | 133 [ 0240]
"H NMR (300 Mz, CDC .1/36 1H), 7.42 (m 1H),
6.94-6. 67 (m 5H), 2 7.5 Hz, 1H), 4.25 (d.
J=7.8 tz, 11, 3 88l 02 Hz, 1H), 3.78 (m

4H) 353(d JH8% . #H), 3.39 (m 2H), 2.54-2.49
(m 6H), 1.80-1.74 (m 2H), 1.51-1.46 (m 1H), 0.90 -
0285 (m 'BHMROZEMMEE, CDEL) 5 136 (s, NFIR T415(oVHED, TI3h%) 6

180. 7 42,37, 4 -
To6. 18 ARG 15281 Garghardy 5o Hafngto @ /-
114. 82 Hz 18), 2073 (6 BEB3 706, OX), 3.496d7H= 863054 H).5738%34
54.0 . Oary3 3
NgnLEﬁqglﬁ" 2§§§rﬁ g §o§3€m ﬁgH?% 139 (3521)39.52347 (m,
7- FLUBROYZ ~-0 & (@ﬂl@?@72($EHD5@NMR (75 MHz, CDCl;) 8 181.37,
160.20, 142.56, 129.72, 128.27, 127.85, 125.55, 119.62, 110.05, 97.05, 70.81,
67.33, 66.65, 66.16, 62.89, 57.36, 55.72, 54.11, 52.30, 51.57, 49.29, 43.75,

38.60, 30.59.

EXAMPLE 80

(2'R,35,4R,5'R) 6-CHLORO-4’-(3-CHLORO-5-FLUORO-PHENYL)-2"~(2,2-
DIMETHYL-PROPYL)-2-OXO-1,2-DIHYDRO-SPIRO[INDOLE-3,3’-
PYRROLIDINE]-5>-CARBOXYLIC ACID (3-MORPHOLIN-4-YL-
PROPYL)-AMIDE (KE-103)




PHENYL) - 2' - (2, 2- DI METHYL- PROPYL) - 2- 0X0- 1, 2- DI HYDRO-
SPI RO | NDOLE- 3, 3' - PYRROLI DI NE] - 5' - CARBOXYLI C ACI D ( 3-
WO/BRBIDISHN- 4- YL- PROPYL) - AM DE (KE-104) H r'o INN/USI006Mo6221

FFO NCO H [0241] 'H NVR (300 Mz, CDCL3) S 8. 23
(s, 1H), 743701(m 4H),1%87(d J= 6.0 Hz, | H),
6.22 (d, J= 8.6 Hz, 0 J= 8.0 Hz, 1 H),
412(d J= 78Hz 1H) 370(m 4H), 3.56-3.48 (m

, 2.67-2.60 (m 7H), 1.76-1.70 (m 2H), 0.90 ,.,

fa " (710 g, CPhio B G Fing 300 T bk

125. dﬂl,, SHRS.3R[, J£72 177 [H), 421 (D3I = 7820, 98), 3.83201, 72 8.2 Hz,
113. 7243, ;6 2
1 Ogﬁi)sl%l(g?aﬂé@ 53‘&3’ g 8; X 1,1 3 56 ?92%%5%%4 &s%éﬂ" 6H)
30. 38l SOEbWLEHM 5(121 46F£m 3H), 048 ~ G35Rm, HEGH 006 9H); |

7- FLUGRR
PrENVE A (5% SRS, RO35RGIT) 1485 5y 26%
2006/1@91%418 P@ﬁﬂ@@d@%%@@z@lll 1894114.54, 110 70, 67.63, 67.01,
SPI Rel ADSLg- 37 5% sA0RmAd B MER3 8, 3&9&3@%@%% ACI D (2-
MORPHOL \- 4- ¥L- PROPYL ~AM DE (KE-109)Y OHTO vN-
A NHFF I NCO H

EXAMPLE 81

(2'R,35,4S,5'R) 6-CHLORO, 7-FLUORO-4’-(3-CHLORO-2-FLUORO-
PHENYL)-2’-(2,2-DIMETHYL-PROPYL)-2-0XO-1,2-DIHY DRO-
SPIRO[INDOLE-3,3°-PYRROLIDINE]-5-CARBOXYLIC ACID (3-
MORPHOLIN-4-YL-PROPYL)-AMIDE (KE-104)

[0241] 'H NMR (300 MHz, CDCls) 8 8.23 (s, 1H), 7.43-7.01 (m, 4H), 6.87 (d,
J=6.0 Hz, 1H), 6.22 (d, J = 8.6 Hz, 1H), 4.40 (d, J = 8.0 Hz, 1H), 4.12 (d, J =
7.8 Hz, 1H), 3.70 (m, 4H), 3.56-3.48 (m, 4H), 2.67-2.60 (m, 7H), 1.76-1.70
(m, 2H), 0.90 ~ 0.88 (m, 1H), 0.86 (s, 9H); ’C NMR (75 MHz, CDCls) &
180.62, 171.58, 138.22, 12820, 127.92, 127.57, 125.07, 125.02, 122.17,
121.93, 120.98, 120.72, 113.63, 111.58, 67.43, 67.18, 66.22, 63.61, 57.42,
54.05, 51.79, 43.68, 38.79, 32.00, 30.86, 30.55, 30.38.

EXAMPLE 82

(2'R,35,48,5°R) 6-CHLORO, 7-FLUORO-4’~(3-CHLORQO-2-FLUORO-
PHENYL)-2’-(2,2-DIMETHYL-PROPYL)-2-0XO-1,2-DIHYDRO-



[0242] 1H NMR (300 MHz, CDC13) 8. s, 1H),
7.23-7.10 (m 4H), 6.87 (d, J =6 Hz, 1 H, 6.22 (d,
WA 2006896444z, 1 H), 4.43 (d, J = 8.1 Hz, 1), 4.Rd1/{82006006221
=81 Hz, 1H, 3.68 (m 4H), 3.46-3.41 (m 3H,
2.54-2.47 (in, 6H), 1.51-1;#6 (m 114), 0.92 - 0.89
(m 2H), 0.86 (s, 9H); 13C NWR (75 MHz, CDC13) 8
180.83, 171.55, 158.37, 155.70, 152.47, 138.31,
130.28, 128.34, 127.90, 125.08, 122,18, 120. 94,
113. 51gprRbinGHL Y3 A RIGLIBAVE]G6-CARBOX/II6 ACHE (19,
53.85, 51. HGor#B0oSHN-435-860PI)-ANDEEESRY) 30. 27.
EXAMPLE 83 (2' R 3S,4S,5' R 6- CHLORO,
7- FLUORO 4" - ( 3- CHLORO 2- FLUORO
PHENYL) - 2' - ( 2, 2- DI METHYL- PREPYL) - 2<OXO- 1, 2- DI HYDRO-
SPI RO | NDOLE- 3, 3' - PYRRQ ?S_J/IQE/S\I\SZAR OXYLI C ACI D (2-
PYRROLI DI N- | -Y#i- -AM DE (KE-1710) H O-N,, N
C NHFF .1 11"y<| [0243] 'H NMVR (300
) 8. (s, 1H), 7.57 (s,
1H), 7.27-6.87 (m B 52.907(d,” J= 8.1 Hz, 1H), 4.51
(m 1H), 4.23 (m _|H .K,/V@2006/091646
PCT/ US2006/ 006221135 3. #f (m 9H), 2.12 (m 3H),
1.49-1.41 (m 4H), 0.82 (s, 9H); 13C NMR (75 Mz,
[(BDG13) 6'H8MRGO0 MF, AOC1;)IHH5%66, 1H)3B82377]0 @B8HBE.87 (d,

127. 98 3 125 1,79, 12 L1120, A2,

115 50 HEDSD 22 (575 3 et 1t g 51 P Gt

55. 1Hz, 189.368, () BH5 S, 46434189y, 385 2262405 GH).305111446 (m,

23.6 84 (2’ Ss5' )

LB Dbt o e brs iR 5 1605,

PHENYIL)S 215837, 25DV VEFRME,- PRORYLIP.28, 02034, 22THOHNDIRGS.,
122,18, 120.94, 113.51, 111.66, 67.70, 67.28, 66.15, 63.96, 57.19, 53.85,
51.76, 43.66, 35.96, 31.99, 30.68, 30.27.

S
8

EXAMPLE 83

(2'R,38,45,5'R) 6-CHLORQ, 7-FLUORO-4’-(3-CHLORO-2-FLUORO-
PHENYL)-2’-(2,2-DIMETHYL-PROPYL)-2-0XO-1,2-DIHYDRO-
SPIRO[INDOLE-3,3’-PYRROLIDINE]-5’~CARBOXYLIC ACID (2-
PYRROLIDIN-1-YL-ETHYL)-AMIDE (KE-110)

[0243] 'H NMR (300 MHz, CDCL) § 9.79 (s, 1H), 8.60 (s, 1H), 7.57 (s, 1H),
7.27-6.87 (m, 3H), 5.90 (d, J = 8.1 Hz, 1H), 4.51 (m, 1H), 4.23 (1, [H), 3.7-



SPI RO [ I NDOLE- 3, 3' - PYRROLI DI NEI - 5' - CARBOXYLI C ACI D ( 2-
PIPERIDIN- | -YL-ETHYL)-AMDE (KE-111) H O-N, _,,\N '3
w@Roos/0916hH F F C NCO H [02441 'H NVR (300 M&T/US2006/006221
CDC13) 6 7.34-7.23 (m 4H), 7.13 (m 1H), 6.88 (m1

H, 6.22 (d, J 8.2 Hz, 14k, 4.42 (d, J = 8.3 Hz, 1

H, 4.15 (d, J 7.8 Hz, 1H), 3.41 (m 3H), 2.47 (in,
7H), 1.58-S 0.92 (m 8H), 0.85 (s, 9H); 13C NWR (75

MHz, CDC13) 6 180.89, 171.50, 158.38, 155.69, 152.47,

130. 39, ml 98,492 (nilaﬂ) 8184,9 11525(n061H)1(4°-Q2 Q99H}12!Ic 8BR (75
120. 60, 113.51 57. 80,

54. gMHzs CDfd) S45§8]6hl 1%1%4155% 5@773(33%355 1%9%7127 39,
26. 295 423»51?1079 24539 12V0, 2@03@/ @&1@4612%@%@&2@@64 06221

136 EXAMPLE 85 R3S, 4S, 5
7- FLERRG %11,(84 %:HL 89689 50 30 14 23.66.

PHENYL) - 2' - (2, 2- DI I\/ETHYL PROPYL) - 2- OXO- 1, 2- DI HYDRO

SPI Rq | NDOLE- 3, 3' - PYRROE 85{' - CARBOXYLI C ACI D [2
(TETRAHYDRO— PYRAN— 4- YL) L Al\/l DE ( KE- 112) HO
OMN ClI NH ' NCO

( 6- 8 RO,
i %g g ) %gg @
7 7 HZ LID ~57- LIC
[0244] 'H NMR (300 MHz, CDCL3) 8 7.34-7.23 (m, 4H), 7.13 (m, 1H), 6.88

(m 1H), 622 (d, J= 8.2 Hz, 1H), 4.42 (d, J = 8.3 Hz, 1H), 4.15 (d, /= 7.8 Hz,
1H), 3.41 (m, 3H), 2.47 (m, 7H), 1.58~ 0.92 (m, 8H), 0.85 (s, 9H); °C NMR
(75 MHz, CDCls) & 180.89, 171.50, 158.38, 155.69, 152.47, 130.19, 128.49,
127.88, 125.06, 122.09, 121.85, 120.60, 113.51, 111.63, 67.93, 66.13, 54.04,
57.80, 54.81, 51.76, 43.61, 36.14, 32.00, 30.85, 30.67, 26.25, 25.90, 24.39.



(m 2H), 3.54-3.22 (1n, 6H), 1.65-1.25 (m 11H), 0.86

(s, 9H);: 13C NMR (75 Mz, CDC13) S 180.66, 171.92,
was@s82i64d52. 47, 138.28, 130.36, 128.09, 127.BO/US2006/006221

127.77, 127.49, 122.19, 120.80, 111.30, 111.65, 68. 34,

66.96, 65.93, 63.42, 51.393¢43.76, 37.13, 37.01,

33.25, 33.16, 30.56, 30.36, 30.23, 27.12. EXAMPLE 86

(2'R 3S, 4R 5'R)

6- CHLORO- 4' - ( 3- CHLORO- 5- FLUORO- PHENYL) - 2" - ( 2, 2-

DI METHYL- PROPYL) - 2- OXO- x2MPILEYBRO- SPI RO [ | NDOLE- 3, 3" -

PYRROLI DI NE] - 5' CARBOXYLI C ACI D (2 I\/[RPHO_I N- 4- YL-

ETHYL H

Sl

(300 RROBIDINE)-5’ ){PMD 2-
TE H

6, 94- 6. '*}H)Ro ﬁy;égN L_)JET}&LQ AMLDE? (!R*)z 11%)(

J= 7.6 Hz, ,
4H) 3.56(d J—91Hz 1H) 343337(m 2H)
2.56-2.40 (m 4H), 1. 80 (mH2H) @1 46 (m 1H)
0.90 - 0.85 (m 1H), NG NVR (75 ,
CDC13) S 180. 17, 1212 97, 14 8, 135 35,
134. 46, 126. 76, 5107, 122.60, 115.81,
115. 48, 114.47, 11p.f 45, §7.36, 66.93, 63.86,

57.32, 57.22, 53.66,

EXAMPLE 87 (2 'R, 3 L

6- CHLORO- 4' - ( 3- CHEBRO - F PHENYL) - 2' - ( 2, 2-

DI METHYL- PROPYL) - 2- OXO- 1, 2- DI HYDRO- SPI RO [ | NDOLE- 3,

[62245 ?Ef?%@m@&%%&? & E.B(Z(SAQH)D7.32-6.78 (m, 3H), 6.26 (d,

[2-1 = 8.5 Hz, [1H| !):438 (d, J=17.8 e, 1}-I|;HZ(%; dA‘yLE%E/ ﬁiﬁﬁ%ﬁg’%&
(m, 2H), 3.54-3.22 (m, 6H), 1.65-1.25 (m, 11H), 0.86 (s, 9H); °C NMR (75
MHz, CDCL) & 180.66, 171.92, 158.32, 152.47, 138.28, 130.36, 128.09,
127.99, 127.77, 127.49, 122.19, 120.80, 111.30, 111.65, 68.34, 66.96, 65.93,

63.42, 51.39, 43.76, 37.13, 37.01, 33.25, 33.16, 30.56, 30.36, 30.23, 27.12.

“ 3 .99, 30.65, 30.30.

EXAMPLE 86

(2'R,35,4R, 5 R) 6-CHLORO-4’-(3-CHLORO-5-FLUORO-PHENYL)-2’-(2,2-
DIMETHYL-PROPYL)-2-0X0-1,2-DIHYDRO-SPIRO[INDOLE-3,3 -
PYRROLIDINE]-5’-CARBOXYLIC ACID (2-MORPHOLIN-4-YL-
ETHYL)-AMIDE (KE-115)




HO OUNC NH F 1 od / H[0247] 'H NMR (300 MHz,
CDC13) 5 8.65 (s, 1H), 7.33-7.20 (m 2H), 7.08- 7.03
w@ pgo6/AHp46 6. 83 (d, J= 1.8 Hz, | H), 6.67 (dd, BCT/ESBNE006221

Hz, Ji = 1.8 Hz, | H, 6.26 (d, J =6 Hz, 1 H, 4.13
(d, J =7.8 H, 1 H, 4.06 (¢ J = 7.5 Hz, 1 H), 3.96-
3.91 (m 2H), 3.50 (d, J =9 Hz, 1H), 3.38-3.29 (m
4H), 1.61-1.48 (m 6H), 1.31-1.27 (m 2H), 0.86 (d, J

9 Hz, 1H), 0.82 (s, 9H); 13C NWR (75 MHz, CDCl13) 5
KB16]10, 1'EPNAMR (304 20198 CDE34 5301 ¢,301)0H13 411281}606 94-6.70

4 83, 25
101 7 W08 1530 Tge TR, 57é " B9, 385 437621
37. 1]1H)$668&81, 4}3)3326 (4,33 4 bHz A0L) 543 3397 @l 20Y¥2.56-2.40 (m,
3(5)06/5}%9 o), Y3290 Q09472 8.00 L3 TNEL 5 638, Oy, ‘Rc
6- CHMH@(ZIS M(f&- CEICGRO- 130.FF1, UORGR, PHENYL )4223; (.,33; 134. 46

YRR 8 5 LR 54 5o et %ﬁ@ %

ETHYIS5-9ANBBE {7KE- TZP, 1.650M.20, ].99, 30065, BbBE , |

N H [0248] [c ]D +5.8 (c 0. 9 CHC13)20'|(—| NI\/?I?H)(309 g/l;z,
CDC13), 8 7.83 (br, 1H), 7.34 - 7 m .

(t, dd, J = 7.91, 7.94 @(AM%E% 83 (d, J= 1.83

(2'R,35,45,5'R) 6-CHLORO-4'-(3-CHLORO-2-FLUORO-PHENYL)-2'-(2,2-
DIMETHYL-PROPYL)-2-OXO-1,2-DIHYDRO-SPIRO[INDOLE-3 3'-
PYRROLIDINE]-5'-CARBOXYLIC ACID [2-(TETRAHYDRO-PYRAN-4-
YL)-ETHYL]-AMIDE (KE-MDM2-108)

[0247] 'H NMR (300 MHz, CDCL;) § 8.65 (s, 1H), 7.33-7.20 (m, 2H), 7.08-
7.03 (m, 2H), 6.83 (d, J = 1.8 Hz, 1H), 6.67 (dd, J; = 8.1 Hz, J,= 1.8 Hz, 1H),
6.26 (d, J=6 Hz, 1H), 4.13 (d, J = 7.8 Hz, 1H), 4.06 (d, J = 7.5 Hz, 1H), 3.96-
3.91 (m, 2H), 3.50 (4, J = 9 Hz, 1H), 3.38-3.29 (m, 4H), 1.61-1.48 (m, 6H),
1.31-1.27 (m, 2H), 0.86 (d, J = 9 Hz, 1H), 0.82 (s, 9H); '*C NMR (75 MHz,
CDCly) 8 181.10, 172.29, 142.98, 134.36, 130.06, 128.40, 12821, 127.68,
126.36, 125.60, 124.83, 122.25, 121.77, 110.73, 68.34, 66.54, 65.88, 62.95,
43.82,37.11, 36.88, 33.26, 33.15, 30.56, 30.21.



Hz, 1H), 6.69 (dd, J= 1.86, 8.11 Hz, 1H), 6.30 (d, J=
8.17 Hz, 1H), 4.44 (d, J = 8.05 Hz, 1H), 4.12 (d, J =
wW@2@4/0¢4646 1H), 3.68 (t, J = 4.56 Hz, 4H), 3. 49rPcT/BSBBH6/006221
(m 3H), 2.59 - 2.20 (m 7H), 1.52 (dd, J= 9.80, 14.10

Hz, 1H), 0.95 - 0.89 (m IHpg 0.84 (s, 9H); 13C NWR
(75 MHz, CDC13), 5 180.34, 171.30, 142.16, 133. 89,

129.57, 128.12, 127.93, 127.09, 126.15, 124.42,
124.36, 121.93, 121.61, 110.13, 66.91, 65.63, 62.93,
56.79, 53.40, 51.28, 43pxhMBEHRS5, 30.18, 30. 04,
29. 83; 029H35012FN403 + H20 requires C, 58.49; H,

6. 265 4 5 B%%\SJ L OR0-IHr1. B0 A8 PN 33 (2,300
2006/ gy 5@ blH*lfﬁRO@ﬁ%ﬁﬁD&%E 33
(2R3 5’-CARBOXYLIC ACID (2-MORPHOLIN-4-YL-

6- CHLORO- 4" - égZL)-Z' (2, 2-

DI METHYL- PROPYL) 2- ox01 2-DI Pl RO [ | NDOLE- 3,

3' - PYRROLI DI NE] - 5' - CARBOXYLI C ACI D ( 3- MORPHOLI N- 4- YL-
PROPYL) - AM DE (KE-64) H OyNg~N F-, /\ NCO
C H[0249] 'H NVR (380 g Nepess »8)'40 (s, 1H),
131-7.20 (m 3Hj, 7505 (m 6.83 (d, J=

7 1 . 1 -
1.8 Hz, 1H), 6.8 H kz, J2 = 1.8 Hz, 1H),
6.30 (d, J = 8.1 Hz, 14 (d J = 8.1 Hz, 1H),
4.13 (d, J = 8.1 Hz, 3. 66 (m 4H),

1
3.49-3.40 (m 3H), 3! ﬁz@o 2.55-2.46 (m 6H),
1.51- 1.45 (m 1HC 0. H0.85 (m 1H), 0.83 (s, 9H);
13C NWVR (75 MHz, CDC13) 8 180 61, 171.38, 142.38,
@33 85, J{&ﬁi&%s 289 09iCL); 2T JOIR @ﬂmz,, Ct26,),1547.83 (br,

ot e e

30. 16z291)86.49 (dd, J = 186 8.11 Hz, 1H), 6.30 (d, J=8.17 Hz, 1H), 444 (d,J
= 8.05 Hz, 1H), 4.12 (d, J = 8.04 Hz, 1H), 3.68 (t, J = 4.56 Hz, 4H), 3.49 ~
3.35 (m, 3H), 2.59 ~ 2.20 (m, 7H), 1.52 (dd, J = 9.80, 14.10 Hz, 1H), 0.95 ~
0.89 (m, 1H), 0.84 (s, 9H); *C NMR (75 MHz, CDCly), & 180.34, 171.30,
142.16, 133.89, 129.57, 128.12, 127.93, 127.09, 126.15, 124.42, 124.36,
121.93, 121.61, 110.13, 66.91, 65.63, 62.93, 56.79, 53.40, 51.28, 43.31, 35.55,
30.18, 30.04, 29.83; CaoHasCLEN,O3 + H,O requires C, 58.49; H, 6.26; N,
9.41; Found C, 58.70; H, 6.44; N, 9.23.



WD 2006/ 091646 PCT/ US2006/ 006221 140 EXAMPLE 90

( RACEM C)

WG 2@ORG 4' - ( 3- CHLORO- 2- FLUORO- PHENYL) - 2' - ( 2, PET/US2006/006221
DI METHYL- PROPYL) - 1' - METHYL- 2- OXO- 1, 2- DI HYDRO-

SPI RO | NDOLE- 3, 3' - PYRROLI DI Nfg| - 5' - CARBOXYLI C ACI D TERT
BUTYL ESTER O 0'j< C W F Np C H[02501 'H NWVR
(300 MHz, CDC13) 6 8.16 (s, 1H), 7.53 (m 1H), 7.30
-(m 1H, 7.08 (m 1H, 6.93 (d, J= 1.8 Hz, 1H), 672
(dd, J1= 8.1 Hz, J~ = 1.EXAMPLESH), 6.11 (d, J .9
Hz, 1H), 4.59 (d, J = 7.5 Hz, 1H), 4.31 (d, J:73
Hz,  Gh)3s 43 S%EQC}?LQ)I(M éf&HLé’R@Q HSorRPuEdy PP ko §-8
(m  IHpmvbTh L(ROBN)-2-Ox 89 2D B -6 PR oD OIE- £33 (s
9H) . EXAVRRBI HINER'sScABBoXY LR Aélg -M§JR12>H0(LH\I-:21 -YL-

6- CHLORO- 4' - ( 3- CH CR@O?;WE%
DI METHYL- PROPYL) - 2- OXO- 1, 2- DI HYDRO- SPI RO [ | NDOLE- 3
3' - PYRROLI DI NE] - 5' - CARBOXYLI C ACI D ( 2- MORPHOLI N- 4- YL

ETHYL) - AM DE (KE- 98 (63B, M RROR | @F KE-63)) O
FON,/NNHO +/ NO 2E{\ﬁazooal 6
PCT/ US2006/ 006221 8 (c 1 CHC13);

C29H35C12FN403 +(H ufreic,_I C, 58. 49 H,

Cl

[0249] 'H NMR (300 MHz, CDCl;) & 8.40 (s,' 1H), 7.31-7.20 (m, 3H), 7.10~
7.05 (m, 1H), 6.83 (d, J=1.8 Hz, 1H), 6.80 (dd, J; = 8.1 Hz, J, = 1.8 Hz, 1H),
6.30 (d, J = 8.1 Hz, 1H), 4.44 (d, J = 8.1 Hz, 1H), 4.13 (d, J = 8.1 Hz, 1H),
3.70-3.66 (m, 4H), 3.49-3.40 (m, 3H), 3.08 (m, 2H), 2.55-2.46 (m, 6H), 1.51-
1.45 (m, 1H), 0.95 ~ 0.85 (m, 1H), 0.83 (s, 9H); *C NMR (75 MHz, CDCL) &
180.61, 171.38, 142.38, 133.85, 129.55, 128.09, 127.90, 127.07, 126.14,
125.08, 124.43, 121.84, 121.33, 110.23, 66.83, 65.61, 62.97, 60.40, 56.77,
53.18, 51.25, 43.30, 35.53, 30.16, 29.81.



6.26; N, 9.41; Found C, 58.73; H 6.54; N, 9.18 "H NWR
(300 MHz, CDC13), S 7.83 (br, 1H), 7.34 - 7.20 (m
wWQ@R)os/ 071607 (t, dd, J= 7.91, 7.94 Hz, 1H), 6. 83PCT/US2006/606221

1.83 Hz, 1H), 6.69 (dd, J = 1.86, 8.11 Hz, 1H), 6.30

(d, J =8.17 Hz, 1H), 4.4446d, J= 8.05 Hz, 1H), 4.12

(d, J=8.04 Hz, 1H), 3.68 (in, 4H), 3.49 - 3.35 (in,

3H), 2.59 - 2.20 (in, 7H), 1.52 (dd, J= 9.80, 14.10

Hz, 1H), 0.95 - 0.89 (m IH), 0.84 (s, 9H); 13C NWR

(75 MHz, CDC13), 6 180. 3ZAMPLE®O, 142.16, 133. 89,
129.57, 128.12, 127.93, 127.09, 126.15, 124.42,

124.3 SuEeo 86 dHORG 2 - HORb- &é\r@% 93,
56. 79%8@%1&%}5@5 I?ﬁoP Cl(31?" MET?P@L%QOX&%%J?H@ 020%2

29. 83. SP@@M&’E L Y 3 BYRROLIPNEARCARBIXYLIC ACID TERT-
6- CHLORO- 4" - ( 3- CHLORO- RiiNYL ks Bir (2, 2- DI METHYL-

PROPYL) - 5' - I\/ETI—|YLC‘ARBAI\/DYL 2- OXO 1, 2- DI HYDRO

SPI RO[ | NDOLE- 3, 3' - PYRROLI DI NE] - | ' - CARBOXYLI C ACl D
METHYL ESTER (KE-66) O ONHO_ N-"-OM C NH
[0252] 'H NMR (300 MHz,~ERCYY ngsa (s, 1H), 7.70
(s, 1H), 7.27 - ®. | 4.55 (d, J= 8.70 Hz,

NMelz, 1H), 3.50 3.47
J= ISE:1 Hz, 3H), 1.55 -
93 (2 'R 3S, 4S,

1H), 3.93 (s, 3H), 3.
(m 1H), 3.05 (m 1H), 2.
0.89 (m 2H), 0.89 (s, ON
5'R) 6- CHLORO 4' - (3- CH 2- PRUGRO- PHENYL) - 2" - ( 2, 2-
DI METHYL- PROPYL) - 2- @& 132~ DNHYDRO- SPI RO | NDOLE- 3, 3'
WD 2006/ 091646 PCT/ US2006/ 006221 142

PYRROLI DI NE] - 5' - CARBOXYLI C ACI D ( 2- DI METHYLAM NO-
[0250] 'H NMR (300 MHz, CDCL;) & 8.16 (s, 1H), 7.53 (m, 1H), 7.30 (m,

1H), 7.08 (m, 1H), 6.93 (d, J= 1.8 Hz, 1H), 6.72 (dd, J; = 8.1 Hz, J, = 1.8 Hz,
1H), 6.11 (d, J = 7.9 Hz, 1H), 4.59 (d, J = 7.5 Hz, 1H), 431 (d, J= 7.3 Hz,
1H), 3.81-3.78 (m, 1H), 2.69 (s, 3H), 1.96-1.88 (m, 1H), 1.12 (s, 9E), 0.80~
0.89 (m, 1H), 0.63 (s, 9H).

EXAMPLE 91

(2'S,3R,4'R,5'S) 6-CHLORO-4'-(3-CHLORO-2-FLUORO-PHENYL)-2'-(2,2-
DIMETHYL-PROPYL)-2-0XO-1,2-DIHYDRO-SPIRO[INDOLE-3,3'-
PYRROLIDINE]-5'-CARBOXYLIC ACID (2-MORPHOLIN-4-YL-
ETHYL)-AMIDE (KE-98 (63B, MIRROR IMAGE OF KE-63))

% Fo “\/\N
o,
‘v, NH
Cl N
H



ETHYL) - METHYL- AM DE (KE-62) Cl F O-N--~N~ NH C NCO

H [0253] LH NWR (300 MHz, CDCI3), 8 7.28 - 7.16 (m
WQR)os/ 071606 (t, dd, J = 7.91, 7.94 Hz, 1H), 6.BCI/82006606221
1.83 Hz, 1H), 6.70 (dd, J=1.86, 8.11 Hz, 1H), 6.39

(d, J=8.17 Hz, 1 H), 4.44 {ad, J= 8.05 Hz, 1 H), 4.12

(d, J=8.04 Hz, 1H), 3.49 .., 3.35 (m 3H), 2.99 (s,
3H), 2.59 - 2.40 (m 2H), 2.30 (s, 3H), 2.24 (s, 3H),
1.52 (dd, J= 9.80, 14.10 Hz, 1H), 0.95 - 0.89 (m 1H),
02894 (s, [RH -6. E&ANEILEI@%;&KE:I@@B& HP, r&uies BINIE219; @] H

T s N
Hz, m)ss (6, 715), (A~ 720¥m]1 3896 7.08 (184, bz 7.911. 7.6 Hz51¥806.41,
(0. 78 foo gy, dls e s 1 B e pd Moo D 4t 96
L. 1HRA4.4610, JEEOS5 Ky, OF), 4. 1@(@2’ (80 FIz) H), 368 88, 468, 3.9H) .
VO 232@’(1§Rﬁ%4§5gc‘£ H%%.g%’ 0958aL r %43, RAMELESD. 452

i BROQ/@@ PRERFL Y)-36 (@HL}EREJDNM}(WSZN@&NEPH& 5 180.34, 171.30,

E]ROP‘{#Q I@- 1@3@ 112% 59' W@Bol E’bBNS[TégN"d?O'f%P?EﬁRilzzla Eg REAs6DI N

yL) 1L @X@1|:_ﬁ11|,.|1/1|_0]13,a§\ﬁ %Eéqu @976.79, 53.40, 51.28, 43.31, 35.55,
30.18, 30.04, 29.83.

EXAMPLE 92

(2'R,35,4R,5’R) 6-CHLORO-4'-(3-CHLORO-PHENYL)-2'-(2,2-DIMETHYL -
PROPYL)-5-METHYLCARBAMOYL-2-0X0-1,2-DIHYDRO-
SPIRO[INDOLE-3,3'-PYRROLIDINE]-1'-CARBOXYLIC ACID METHYL
ESTER (KE-66)

[0252] 'H NMR (300 MHz, CDCly), & 7.86 (s, 1H), 7.70 (s, 1H), 7.27 ~ 6.95
(m, 5H), 4.56 (d, J = 8.70 Hz, 1H), 3.93 (s, 3H), 3.87 (d, J = 9 Hz, 1H), 3.50 ~
3.47 (m, 1H), 3.05 (m, 1H), 2.88 (d, J = 5.1 Hz, 3H), 1.55 ~ 0.89 (m, 2H),
0.89 (s, 9H).

EXAMPLE 93

(2'R,35,45,5 °R) 6-CHLORO-4"-(3-CHLORO-2-FLUORO-PHENYL)-2'-(2,2~
DIMETHYL-PROPYL)-2-0X0-1,2-DIHYDRO-SPIRO[INDOLE-3,3'-



lO(( Br ON'-N ~N- NHC N H [0255] 'H NMR (300
MHz, CDC13), 8 8.46 (br, 1H), 7.90 (br, 1H), 7.31 7.23
W@ eqoe@AH646 7. 14 - 7.07 (m 211), 6.94 (d, J = 1p@OUWP6/006221
1H), 6.75 (dd, J = 1.86, 8.10 Hz, 1H), 4.45 (d, J= 11

Hz, 1H), 4.22 ... 4.15 (m 1), 4.03 - 3.95 (in,
11-1), 3.87 - 3.83 (m 1H), 3.73 - 3.65 (m 3H), 3.43
(m 2H), 2.44 (m 4H), 2.32 (s, 311), 1.85 (m 1H),
0.97 - 0.92 (m 1H), 0.89 (s, 9H). EXAMPLE 96 (2 'R
3S, 4S, PFRRPLIDINE]-5'-CARBOXYLIC ACID (2-DIMETHYLAMINO-

6- CHLORO 4' - ( 3- CHEDROL)2MELHICRAMABENKEZR' - ( 2, 2-

DI METHYL- PROPYL) - 2- OXO- 1, 2- DI HYDRO- SPI RO [ | NDOLE- 3,

3' - PYRROLI DI NE] - 5" - CARBOXYLI C ACI D

(2- PYRROLI DI N- 1- YL- ET(HYLQ(_:)AM -DQ120) A H F
O-N NH NCO Cl H [02h6] i (30 MHz, CDC13), 5
7.50 (br, 1H), 7.41 (¢ H,:7.28 ( 111), 7.10 (m
1H), 6.85 (d, J= 1.54 NH6.67 (dd, J= 1.54,
7.61 Hz, 1H), WD 2006/ Q9 8 PCT/ Us2006/ 006221 144

6.33 (d, J = 8.17 Hz, %f@ J =840 H, 1
, 1H), 3.49 - 3.35 (m

H, 4.13 (dd, J = 8gpel
3H), 2.78 (m 1H), 2.67 (m tbH), 1.80 (m 4H), 1.53

(dd, J = 9.60, 14.40 Hz, 1 H), 0.93 (m 1 H), 0.81 (s,
gms] 'H NMR (300 MHz, CDCI3), 6 7.28 ~ 7.16 (m, 3H), 7.06 (t, dd, J =

7.91, 7.94 Hz, 1H), 6.82 (d, J = 1.83 Hz, 1H), 6.70 (dd, J=1.86, 8.11 Hz, 1H),
6.39 (d, J=8.17 Hz, 1H), 4.44 (d, J = 8.05 Hz, 1H), 4.12 (d, J = 8.04 Hz, 1H),
3.49 ~ 3.35 (m, 3H), 2.99 (s, 3H), 2.59 ~ 2.40 (m, 2H), 2.30 (s, 3H), 2.24 (s,
3H), 1.52 (dd, J = 9.80, 14.10 Hz, 1H), 0.95 ~ 0.89 (m, 1H), 0.84 (s, 9H).

EXAMPLE 94

KE-68

[0254] 'H NMR (300 MHz, CDCly), & 8.28 (br, 1H), 7.31 ~ 7.23 (m, 3H),
7.14 ~ 7.07 (m, 2H), 6.94 (d, J = 1.79 Hz, 1H), 6.75 (dd, J = 1.86, 8.10 Hz,
1H), 5.30 (d, J = 12.1 Hz, 1H), 4.69 (s, 2H), 4.24 (m, 1H), 3.86 (d, J = 8.12
Hz, 1H), 2.92 (s, 3H), 2.87 (s, 3H), 1.52 ~ 1.44 (m, 1H), 0.97 ~ 0.92 (m, 1H),
0.89 (s, 9H).



EXAMPLE 97 (2' R3S, 4S, 5'R)
6- CHLORO- 4' - ( 3- CHLORO- 2- FLUORO- PHENYL) - 2' - ( 2, 2-
WORNEDHSI6 PROPYL) - 2- OXO- 1, 2- DI HYDRO- SPI RO [ 1 NDELUEHUS2086/006221
PYRROLI DI NE] - 5' - CARBOXYLI C ACI D
(2-PI PER DI N- 1- YL- ETHYL) AM4E (MDM2-DQ 121) O H F
O/NN NH C NH [0257] 'H NVR (300 MHz, CDC13), 6
9.70 (br, 1H), 8.50 (br, 1H), 7.47 (m 1H), 7.28 (m
111), 7.14 (m 1H), 6.97 (s, 111), 6.61 (d, J=8.41 Hz,
111), 5.88 (d, J = 8. 1CX&MPHE®Y, 4.90 (br, 1 H),
4.42 (d, J = 8.14 Hz, 1 H), 4.17 (d, J = 5.4 Hz, 1H),
3. 69 (m 352d) 5'RYX-BE3BROMOZPAENBLYBCHNDRAH)-(2, L DB@ETHE 53
(m  7PROPOLEBOXOM 2-DIHIPROGBPERO(SDOBER,3'-NERRODHINBL 646
PCT/ US2006R806321C ATAD [EXANPLIE DBIHERAZRN-138.)-468x05" R)
6- CHLORO- 4' - ( 3- CHLORErRYE-AKIRGE BHEMNL) - 2' - (2, 2-
DI METHYL- PROPYL) - 2- OXO- 1, 2- DI HYDRO- SPI RO [ | NDOLE- 3, 3' -
PYRROLI DI NE] - 5' - CARBOXYLI C ACI D
[ 2- (1- METHYL- PI PERI DI N-4 YL) - ETRIYL] - AM DE
(MDMVR-DQ 122) O HBF Oy N NNHAGY A 0258] ' H NWR
(300 MHz, CDC13), 7227 (m \3HN-7.07 (m 2H),
6.81 (d, J= 1.82 ~p 67 (dd;7J=8.10,1.83 Hz,
1H), 6.24 (d, J= 8. M), 4.41 (d, J= 7.83 Hz,

111), 4.05 (d, J= 7. —1H), 3.51 (m 1 H), 3.33
‘el
al N/\O
H
[0255] 'H NMR (300 MHz, CDCL), § 8.46 (br, 1H), 7.90 (br, 1H), 7.31 ~

7.23 (m, 2H), 7.14 ~ 7.07 (m, 2H), 6.94 (4, J = 1.79 Hz, 1H), 6.75 (dd, J =
1.86, 8.10 Hz, 1H), 4.45 (d, J = 11 Hz, 1H), 422 ~ 4.15 (m, 1H), 4.03 ~ 3.95
(m, 1H), 3.87 ~ 3.83 (m, 1H), 3.73 ~ 3.65 (m, 3H), 3.43 (m, 2H), 2.44 (m,
4H), 2.32 (s, 3H), 1.85 (m, 1H), 0.97 ~0.92 (m, 1H), 0.89 (s, 9H).

EXAMPLE %96

(2'R,3S,45,5°R) 6-CHLORO-4'-(3-CHLORO-2-FLUORO-PHENYL)-2'(2,2-
DIMETHYL-PROPYL)-2-0XO-1,2-DIHYDRO-SPIRO[INDOLE-3,3'-
PYRROLIDINE]-5-CARBOXYLIC ACID (2-PYRROLIDIN-1-YL-
ETHYL)-AMIDE (MDM2-DQ-120)

., ey
7\\0><
N
H
[0256] '"H NMR (300 MHz, CDCl3), § 7.50 (br, 1H), 7.41 (m, 1H), 7.28 (m,
1H), 7.10 (m, 1H), 6.85 (d, J= 1.54 Hz, 1H), 6.67 (dd, J= 1.54, 7.61 Hz, 1H),



(m 2H), 2.93 (m 2H), 2.32 (s, 3H), 2.02 (m 3H),

1.72 (m 2H), 1.53 (m 3H), 1.35 (m 3H), 0.93 (m
wakhos/oded2 (s, 9H). EXAMPLE 99 (2 'R 3S, 4S, BCRPS2006/006221

6- CHLORO 4' - ( 3- CHLORO- 2- FLUORO- PHENYL) - 2' - ( 2, 2-

DI METHYL- PROPYL) - 2- OXO 1, 2-TMHYDRO- SPI RO [ | NDOLE- 3,

3' - PYRROLI DI NE] - 5' - CARBOXYLI C ACI D

(2-PIPERI DI N- 4- YL- ETHYL) AM DE (MDM2-DQ 123) O H F

O--NNH NHC N H [0259] '"H NWR (300 MHz, CDC13), 6

7. 34 6(3n(d, VM) 8.17H20H)M.451() J = B.40 iz HH), 2 (dd6/ 8B.40d].54 =

a3 RSt bt dBeTBL S W T,
111), 3.45 (m 1H), 3.32 (m 2H), 2.86 (m 2H), 1.92

(m 3H), 1.48 (in, 3H), (m. 311), 0.93 (m 2H),

0.80 (s, 9H). EXAVPLE 1&%“%‘%@735, 4S, S R

6- CHLORO- 4' - ( 3- CHLORO- 2- FLUORO- PHENYL) - 2' - ( 2, 2-

D VTR SOy B O 1L DR ROL PR AP R -5 -

PYRROL VREIE: N1 AP YDROEHBOGNDQLE: 37 -

BUTYL 7Y RRDBIENEDVECAR)XYLIG AQID (BIFHRIDR4I-YL-ETHYL)-
AMIDE (MDM2-DQ-121)

H

F O§/N\/\,\©
NH

.’, iy

7\\0><

N

H

[0257] 'H NMR (300 MHz, CDCL), 5 9.70 (br, 1H), 8.50 (br, 1H), 7.47 (m,
1H), 7.28 (m, 1H), 7.14 (m, 1H), 6.97 (s, 1H), 6.61 (d, J=8.41 Hz, 1H), 5.88
(d, J = 8.10 Hz, 1H), 4.90 (br, 1H), 4.42 (d, J = 8.14 Hz, 1H), 4.17 (d, J = 5.4

Hz, 1H), 3.69 (m, 2H), 3.53 (m, 2H), 3.33 (m, 4H), 1.90 ~ 1.53 (m, 7H), 0.93
(m, 1H), 0.82 (s, 9H).




cl 21 F 41 ~s) is) 3/--0 O NH (0260] [a] 0 2.6
(c, 0.5 CHC13); 'H NWR (300 MHz, CDCI3), S 7.82 (br, 1
wo2006/071636¢ (nn, 111), 7.24 (dt, J = 1.43, 6. 90P¢®US2006/006221

111), 7.10 - 7.05 (m 21-1), 6.83 (d, J = 1.80 Hz,
iN), 6.68 (dd, J = 1.86, 8.145 Hz, 114), 6.26 (d, J =
8.14 |1z, 11J), 4.42 (d, J = 7.80 Hz, 1H), 4.07 (d, J
=7.74 Hz, 1 H), 3.73 (t, J =7.62 Hz, 4H), 3.48 (d,
J =9.16 Hz, 1H), 3.34 - 3.20 (m 2H), 2.45,., 2.31
(in, 6H), 1.58 1.47 (mEBAMMPLBI82 - 0.88 (m 1H),
0.82 (s, 9H); '3C NI\/R(75 MHz, CDCI3), 6 180.57,
172. 0€2'R 3445, 5R) 6-E8E0RD-4'-{1330HOAROD2AG. TR O -PLRRYE R0 (2,2-
122. 35, DIMBIESRL.-PROFYBR-080- BLDIIPPDRO.SPER0 B30 5B3 89,
54. 04 PYAROIGDINES- s5BARBOXSGIC 3012 - (1 M= B8V L PRERYBIN-4-
EXAMPLE 101 (2 'R)-BSIYBSMDE RIDM2-DQ-122)
6- CHLORO- 4' - ( 3- CHLORO- 2- FLUORO- PHENYL) - 2" - ( 2, 2-
DI METHYL- PROPYL) - 2- OXO- 1, 2- DI HYDRO- SPI RO [ | NDOLE- 3, 3
WO 2006/ 091646 PCT SZOE%OO%Zl 147

OHEXYL- ETHYL) -

PYRROLI DI NE] - 5' - CARE
H pLN N H [0261] 1H

AM DE ( MDM2- DQ- 125

NVR (300 MHz, CDCl "3NHm 1 ~35 (m 1H),
7.23 (m 1 H), 7.06-Tw w686 (s 1H) 6.68 (d,
J= 8.11 Hz, 1H), 6.3 . A0 4.46 (m

1H), 4.12 (m _1HG 348 (N , 3’31 (m '2H), 2.38
(m 1H), 1.67 (m 5H), 129 (m 3H), 1.17 (m 4H),

284 (M Zln 88 iz, B, 5 7.41-7.22 (m, 31), 7.07 (m, 210, 6.81
(4, J = 1.82 Hz, 1H), 6.67 (dd, J =8.10, 1.83 Hz, 1H), 624 (d, J = 8.10 Hz,
1H), 4.41 (d, J = 7.83 Hz, 1H), 4.05 (d, J = 7.83 Hz, 1H), 3.51 (m, 1H), 3.33
(m, 2H), 2.93 (m, 2H), 2.32 (s, 3H), 2.02 (m, 3H), 1.72 (m, 2H), 1.53 (m, 3H),
1.35 (m, 3H), 0.93 (m, 1H), 0.82 (s, 9H).

EXAMPLE 99

(2'R,38,4S,5R) 6-CHLORO-4'-(3-CHLORO-2-FLUORO-PHENYL)-2'-(2,2-
DIMETHYL-PROPYL)-2-OXO-1,2-DIHYDRO-SPIRO[INDOLE-3,3-
PYRROLIDINE]-5-CARBOXYLIC ACID (2-PIPERIDIN-4-YL-ETHYL)-
AMIDE (MDM2-DQ-123)

[0259] '"H NMR (300 MHz, CDCly), § 7.34 (m, 1H), 7.20 (m, 1H), 7.07 (m,
2H), 6.80 (d, J = 1.23 Hz, 1H), 6.64 (dd, J=8.11, 1.83 Hz, 1H), 6.24 (d, J =



EXAMPLE 102 (2 'R 3S, 4S, 5'R)

6- CHLORO- 4' - ( 3- CHLORO- 2- FLUORO- PHENYL) - 2' - ( 2, 2-
W®RIWETHLs PROPYL) - 2- OXO- 1, 2- DI HYDRO- SPI RO [ | NDBUEUS2086/606221

PYRROLI DI NE] - 5' - CARBOXYLI C ACI D

[ 2- (4- METHYL- Pl PERAZI N- 1 YLW6ETHYL] - AM DE

(MDM2-DQ-126) C HF O-NNHN O NH [0262] 'H NWR

(300 MHz, D20), 6 7.36 (m 1H), 7.19 (m 1H), 7.05 (m

2H), 6.77 (s, | H, 6.50 (d, J= 7.80 Hz, 1 H), 6.26

(d, 321HzB0HKEA (4, H)= 7.81 HE 1Y, 4.0(d, 7=581Hkz, 1H1BY5 @, 37

d, Iz % | : 60y

oy 1.2 dud 20, 5,80, Fl% o Th, B Loy oy by 130 B o
(s, 98P (mAEDX0TEFEN646 PCT/ US2006/ 006221 148 EXANVPLE
103 (2'R 3S,4S,5'R)

6- CHLORO- 4' - ( 3- CHLORO 2- PHENYL) - 2' - (2, 2-

DI METHYL- PROPYL) - 2- OXO- ?E%H% SPI RO [ | NDOLE- 3, 3' -
PYRROLI DI NE] - 5' - CARBOXYL|I C ACI D

[ 2- (42 EPAVASS R BEFAZORO - NGHLOQRGUHLUARQRHEN YL)-2"-(2,2-

( MDMV2- BEVERYH LEHRQRYLF-Z@XQ-W-DIHMD -SRIRQL Q@é{?ﬁﬂ H
NMVR ( 308 YRRPLIBNE]-8HCARBQ %IC%fH?ID(i ORFHOPIN-HYL- 1H) |
7.50 (m 1H), 7.28UGRD-AMIDERMPMAIIY) 11H) | 6. 94 (d,
J= 1.56 Hz, 1H), 6.61 (dd, J=8.10, 1.80 Hz, 1H), 6.10
(d, J= 8.10 Hz, 1H), 4.51 (d, J= 6.38/*@) 1H, 4.12

o WNJ

[0260) [a]B 2.6 (c, 0.5 CHCL); "H NMR (300 MHz, CDCL), § 7.82 (br, 1H),
7.34 (m, 1H), 7.24 (dt, J = 1.43, 6.90 Hz, 1H), 7.10 ~ 7.05 (m, 2H), 6.83 (4, J
=1.80 Hz, 1H), 6.68 (dd, J = 1.86, 8.11 Hz, 1H), 6.26 (4, J = 8.14 Hz, 1H),
4.42 (d, T =7.80 Hz, 1H), 4.07 (d, J = 7.74 Hz, 1H), 3.73 (t, J = 7.62 Hz, 4H),
3.48 (d, J = 9.16 Hz, 1H), 3.34 ~ 3.20 (m, 2H), 2.45 ~ 2.31 (m, 6H), 1.58 ~
1.47 (m, 5H), 0.92 ~ 0.88 (m, 1H), 0.82 (s, 9H); *C NMR (75 MHz, CDCl,),
5 180.57, 172.06, 142.60, 134.37, 130.01, 126.36, 125.66, 122.35, 110.52,
67.33, 66.67, 65.90, 62.83, 58.89, 54.04, 43.76, 39.53, 30.56, 30.21, 27.86,
24.16.

EXAMPLE 101

(2'R,35,48,5 °R) 6-CHLORO-4'-(3-CHLORO-2-FLUORO-PHENYL)-2'-(2,2-
DIMETHYL-PROPYL)-2-0XO-1,2-DIHYDRO-SPIRO[INDOLE-3,3'-



6.30 Hz, 1H), 4.05 (m 1H), 3.53-2.66 (m 16H), 1.35

(t, J= 7.2 Hz, 3H), 0.92 (m 1H), 0.80 (s, 9H).
WEXNPLEE4d. 04 (2' R, 3S, 4S, 5R) PCT/US2006/006221

6- CHLORO- 4' - ( 3- CHLORO- 2- FLUORO- PHENYL) - 2' - (2, 2-

DI METHYL- PROPYL) - 2- OXO- 1, 2- DI4AYDRO- SPI RO[ | NDOLE- 3, 3' -

PYRROLI DI NE] - 5' - CARBOXYLI C ACI D

[ 2- (4- | SOPROPYL- Pl PERAZI N 1- YL) - ETHYL] - AM DE

(MDVR-DO.130) Ol HE O-NNHN O NH [0264] iH NR

(300" e EgepsTE ool e (- OYGHORBRYL HIYLY o2

(m | H, 7.24 (m 1AMDEMBMZDQ423Y ~ 697 (s, 1 H),

6.61 (d, J=8.10 Hz, 1H), 6.08 WD 2006/ 091646

PCT/ US2006/ 006221 149 (d, J =,8.10 Hz, 1H), 4.63 (in,

1H), 4.17 (m 1H), 3°6 LH. 3.59-2.60 (m  14H),

1.55 (m 1H), 1.35 (g 4= 6.3 H7 6 .92 (m 1H),

0.80 (s, 9H). EXAVPLE 1% AFEM ©)

6- CHLORO- 4' - ( 3- CHLOR PHENYL)Z 2' - (2, 2-

DI METHYL- PROPYL) - 1' - Y- 2- OXQ- 1, 2- DI HYDRO-

SPI RO | NDOLE- 3, 3' - PYR! O B5<ZCARBOXYLI C ACI D (2

MORPHOL| N- 4- YL- ETHOL) - (KE£1d0) O g ~ NO -d

H [0265] 'H NMR (300 MHz, CDC13), S 7.93 - 7.85 (m

2162611 7. 38 H RMBOGOOMHz2EDCLY, 5023 7((kn, 185 76593, HA), 726N m,

6.83 (h 745 i 79, £ (s,ll'ig); 6.8 (%PA Q?IHZ\,] 1:H):!' '688'(d, J=8.12 Hz,
1H), 4.46 (m, 1H), 4.12 (m, 1H), 3.48 (m, 1H), 3.31 (m, 2H), 2.38 (m, 1H),
1.67 (m, 5H), 1.29 (m, 3H), 1.17 (m, 4H), 0.91 (m, 2H), 0.81 (s, 9H).

EXAMPLE 102

(2'R,35,48,5'R) 6-CHLORO-4'-(3-CHLORO-2-FLUORO-PHENYL)-2'(2,2-
DIMETHYL-PROPYL)-2-OXO-1,2-DIHYDRO-SPIRO[INDOLE-3,3'-
PYRROLIDINE]-5-CARBOXYLIC ACID [2-(4-METHYL-PIPERAZIN-1-
YL)-ETHYL]-AMIDE (MDM2-DQ-126)

- ‘g
/’§o><
N
H
[0262] '"H NMR (300 MHz, D;0), 8 7.36 (m, 1H), 7.19 (m, 1H), 7.05 (m, 2H),
6.77 (s, 1H), 6.50 (d, J = 7.80 Hz, 1H), 6.26 (d, J = 7.80 Hz, 1H), 4.46 (d, J =

7.51 Hz, 1H), 4.37 (d, J = 7.50 Hz, 1H), 4.05 (m, 1H), 3.60 ~ 3.21 (m, 12H),
2.90 (s, 3H), 1.83 (m, 1H), 0.98 (m, 1H), 0.89 (s, 9H).



8.31 Hz, 111), 5.61 (d, J= 8.16 Hz, 1H), 4.70 (d, J=
7.86 Hz, | H), 4.39 (d, J= 7.83 Hz, 1 H), 3.90 (d, J
wWe20068%6z, 1 H), 3.78 - 3.75 (m 4H), 3.34 - BCRUSI0$/006221
2H), 2.74 (s, 3H), 2.52 - 2.48 (m 6H), 2.01 - 1.94
(m 1H), 0.79 (s, 9H), 0.71 148 0.67 (m 1H); 13C NWR
(75 MHz, CDC13), 8 179.72, 171.31, 142.57, 134.78,

130.29, 127.80, 127.34, 125.74, 124.83, 123.95,
122.07, 110.53, 74.22, 67.50, 65 09, 63.32, 57.11,
53.69, 45.13, 39.55, 37.B30AMEE3® 30 67, 30.00. WO
2006/ 091646 PCT/ US2006/ 006221 150 EXAMPLE 106

( RACENE ®)35,45,5 'R) 6-CHLORO-4'-(3-CHLORO-2-FLUORO-PHENYL)-2'~(2,2~
6- CHL ORDIMETHY LARIOBRD)-2-F{QIORDPIBMERY-$PIRO[INDOL E-3,3'-

DI VETHPYREROEVNE]-'-GARBYKY RIOXCID [ 224 5/ THVYDRGBPERAZIN-1 -
SPI RO | NDOLE- 3, 3'YIp¥REGLI-HMPE-(BDMEARSAXILI C ACI D (3
MORPHOLI N- 4- YL- PROPYL)-AMDE CC FOHO NN O H
[02661 ' H NVR (300, Mz, CDCIE) 5 8.37 (s, 1H), 8.22
(t, J= 5.55 Hz, IH\ & @2 K 228 (m 2H), 7.03 (t,
J = 7.45 Hz, 1 H), 1(d_~‘J—15 1 H, 6.63
(dd, J = 1.89, 8.9 : 587 dN\/814Hzl
H, 4.65 (d, J = 7.9 ‘ J= 7.45 Hz,

1H), 4.05 - 4.01 ( ’374(m4H) 3.30 -
3.24 (m 2H), 2.69 2.39 (m 611), 1.89
H), 0.99 -0.87 (m

-1.66 (in, 2H), €42 1.
2H), 0.76 (d, J= 6.53 Hz, 3H) O69(d J= 6.42 Hz,
Jbhe63] EXANPHE\IMQ7(3«502MR;z3@Déf3)$5 9.48)(br, 1H), 7.70 (br, 1H), 7.50 (m,

01 NETER RGP 51 (o 1) VRO S (i34
PYRROLRBDHXH|H)56. HIGARBOX YL HE; 1G5 1[ (3426 5YDROKY,4EZHONY) -
6.30 Hz, 1H), 4.05 (m, 1H), 3.53-2.66 (m, 16H), 1.35 (t, /= 7.2 Hz, 3H), 0.92

(m, 1H), 0.80 (s, 9H).

EXAMPLE 104

(2'R,35,4S,5'R) 6-CHLORO-4'-(3-CHLORO-2-FLUORO-PHENYL)-2'-(2,2-
DIMETHYL-PROPYL)-2-OXO-1,2-DIHYDRO-SPIRO[INDOLE-3,3'-
PYRROLIDINE]-5-CARBOXYLIC ACID [2-(4-ISOPROPYL-PIPERAZIN-
1-YL)-ETHYL]-AMIDE (MDM2-DQ-130)

[0264] '"H NMR (300 MHz, CDCl3), & 9.80 (br, 1H), 7.88 (br, 1H), 7.52 (m,
1H), 7.24 (m, 1H), 7.13 (m, 1H), 6.97 (s, 1H), 6.61 (d, J =8.10 Hz, 1H), 6.08



PROPYL]-AMDE H O/N~/\iO~~OH C NHF Cd HW
2006/ 091646 151 PCT/ US2006/ 006221 [0267] 'H NWMR (300

wWOREsOOB@L3), 6 8.59 (s, 1H), 7. 36 7.06 (M 4HCT/6SBM6/006221

(d, J = 1.8 Hz, 1H),666(d4 :7.5 Hz, J2 = 1.5
Hz, 1H), 6.25 (d, J = 4.43 (d, J = 4.8
Hz, | H, 4.10 (d, J _42 He, I—I) 3.79-3.41 (m

11H), 1.84-1.81 (m 2H), 1.51-1.46 (m |H), 0.93-0.89

151, 190495 T8 pe ot oo, 135 Tl 5, 8kF o 3B 54028

127. 6E4HLAG 54, 1H2635(, /4 84 FB3GH)1CH, (78 1H), DB 22 9H).
110.71, 72.89, 70.62, 70.50, 69.73, 66.84, 66.01,
63.09, 62.11, 43.74, 37.57 30 74 30.34, 29.43.
EXAVPLE 108 (2'R, 3S, 4' S, SX3MPLE

6- CHLORO- 4' - ( 3- CHLORO- 2- FLUORO PHENYL)-2' - (2, 2-

DI VETHY(RARPRBEY) §-C5LPROCRG-ZHORROL,- P IDRYBPRONYL)-2'(2,2-
SPI RQ[ | NDODEMETH'Y L FPRRIRGIL)-DHNET H B L-2EARBOZYDIHS DRO-D
{2-[3 (2 SPIROMDPELILORE RRMIPINE]- 5 CHOREVBRDIG KA (2-

1, 2, 4] TRI AZOL OMORRHQYINYRAZENH Y LYAMIBEIVEN 00)AM DE , N
NN ~~ OHNGCF3 C NH FCO C NH[0268 'H NMWR
(300 Mz, CDC13), 5 & 98 (s, 1H), 7.58 (m 1H),

7.29-7.03 F Os_N

N— O
Y
’Fo><

N

[0265] '"H NMR (300 MHz, CDCls), & 7.93 ~ 7.85 (m, 2H), 7.38 ~ 7.30 (m,
2H), 7.02 (t, J = 7.92 Hz, 1H), 6.83 (d, J = 1.86 Hz, 1H), 6.20 (dd, J = 1.91,
8.31 Hz, 1H), 5.61 (d, J = 8.16 Hz, 1H), 4.70 (d, J = 7.86 Hz, 1H), 4.39 (d, J =
7.83 Hz, 1H), 3.90 (d, J = 7.31 Hz, 1H), 3.78 ~ 3.75 (m, 4H), 3.34 ~3.24 (m,
2H), 2.74 (s, 3H), 2.52 ~ 2.48 (m, 6H), 2.01 ~ 1.94 (m, 1H), 0.79 (s, 9H), 0.71
~ 0.67 (m, 1H); ®C NMR (75 MHz, CDCly), § 179.72, 171.31, 142.57,
134.78, 130.29, 127.80, 127.34, 125.74, 124.83, 123.95, 122.07, 110.53,

74.22, 67.50, 65.09, 63.32, 57.11, 53.69, 45.13, 39.55, 37.30, 35.28, 30.67,
30.00.




(m 3H), 6.89 (d, 3 =3.2 Hz, 1H), 6.02 (d, J = 8.1

Hz, H),4.42(d J =6.1H, 1H), 4.08-4.03 (m 4H),
WEB206/081646 J = 6 Hz, 1H), 3.93-3.78 (m 1H), BCTUSBOE®6221

(m 2H), 3.19 12 (m H)50 02-2.74 (m 3H), 2.10

(m 2H), 1.54- 148 (m 1 1.24 (m 11-1), 0.96-0.92

(m 1H), 0.86 (s, 9H): 13C NVR (75 MHz, CDCI3), 6
180. 35, 173.22, 152.60, 138.67, 130.37, 128. 25,

127.65, 127.32, 125. Oégu%@ 113. 37, 113. 04,
111. 81, 66.16, 65.77, E('a}%)624 49. 80, 48.22,

44.27, 43.99, 36,89, 34.92 31 99, 30 1

14. 5S4ARARBMISDELHS D81 {56HPOR E@% 6%%;‘?)(%5&1%%[5

109 (2' RDIMEZHYE-PROZYE)HMETHYL-2-0X0-1,2-

6- CHLOSBIROUINROB SRty BR R@SW‘C ACID (3-

(2, 2- DI METHYL- PHEBYEPLAY 9 SPI RO

[ | NDOLE- 3, 3" - PYRRou DI NE] - 5' - CARBOXYLI C ACI D

(3, 4- DI HYDROXY- BUTYL) - AM DE HO " (s) 3" 2"

O/NH 45 rR~ NH Gl (S) rs~21 FrRif 3/-O0 C NH
BANSS qz/'( 1H),

7.31-7.21 (rn, 3 i, 08-[6. 93 (m 1H), 6.83 (d, J =

1.6 Hz, 1H), 6.66 :N—s.l Hz, J2 = 1.8 Hz, 1H),

6.27 (d, J = 8.01 43(d J=7.6 Hz, 1H),

4.20-4.03 (m 3H), 2.67 (m 1H),

1.75-1.67 (m 2§ (m 3H) '0.78 (s,

[0266] 'H NMR (300 MHz, CDCL), & 8.37 (s, 1H), 8.22 (t, J = 5.55 Hz, 1H),
7.42 ~7.28 (m, 2H), 7.03 (t, J= 7.45 Hz, 1H), 6.81 (d, J = 1.85 Hz, 1H), 6.63
(dd, J = 1.89, 8.96 Hz, 1H), 5.87 (d, J = 8.14 Hz, 1H), 4.65 (d, /= 7.50 Hz,
1H), 4.37 (d, J = 7.45 Hz, 1H), 4.05 ~ 4.01 (m, 1H), 3.77 ~ 3.74 (m, 4H), 3.30
~3.24 (m, 2H), 2.69 (s, 3H), 2.46 ~ 2.39 (m, 6H), 1.89 ~ 1.66 (m, 2H), 1.42 ~
1.38 (m, 1H), 0.99 ~0.87 (m, 2H), 0.76 (d, J = 6.53 Hz, 3H), 0.69 (d, J = 6.42
Hz, 3H).

EXAMPLE 107

(2°R,35,4°S,5°R) 6-CHLORQ-4'-(3-CHLORO-2-FLUORO-PHENYL)-2'-(2,2-
DIMETHYL-PROPYL)-2-0X0-1,2-DIHYDRO-SPIRO[INDOLE-3,3'-
PYRROLIDINE]-5-CARBOXYLIC ACID [3-(2-HYDROXY-ETHOXY)-
PROPYL]-AMIDE




9H). WD 2006/ 091646 PCT/ US2006/ 006221 153 EXAMPLE 110
(2'R 3S, 4'S, SR

WG 2@6HOR® 4' - ( 3- CHLORO- 2- FL PHENYL) - 2' - ( 2, PET/US2006/006221
DI METHYL- PROPYL) - 2- OXO- 1, 2- DRO- SPI RO [ | NDOLE- 3,
3' - PYRROLI DI NE] - 5' - CARBOXYLI C ACI D
[2 (2- METHOXY- ETHOXY) - ETHYL]-AMDE H OVN~/~0O~i O~

NH F 7
k) - s Bk 0 cocigiRb so b IR AP . 654,
; 2(d$;— 1181z, 160),8566((dd, 10 == 5LHS bz, 1.9HY,, 115, 6B (@dbi= 8J1
2. 45 T 15, 4,4%%qﬁ f%sﬁ_zo '1'91)4 4%3% J(d’4 JHz, %}13 3 41,
3. 62- er;;u ¢4vi.8D B, 268, BRL-1.46 (BHID, 0.2938589(@17 1HY,1981 (s, 9H);

1.52- iI; 8

1507 NiR YR 7o Wb 2.0 314,71 B 14750434 85, B,

129. 084128750, 1252%, 126,57,1126.88,7124.195 22482, 11941, 48! 89 70 62,

124.8 7 94 741216

22 19% ;%%g%%%é%éoilg% 0:9316%]1(156467711 :?765g %0 741§(Q34'§i9 43,

51.89, 43.66, 39.18, 30.32, 29.29 WO 2006/ 091646 154

PCT/ US2006/ 006221 EXAMPLE 111 (2 'R, 3S, 4'S, 5'R)

' (3- CHLORO- 2- FLUORO- PHERWMPLE'10g 2, 2-
DI METHYL- PROPYL) - 2- OXO- 1, 2- DI HYDRO- SPI R | NDOLE- 3, 3' -
PYRROL RIsNEls- 557 (CARBERY 141 G- AEH Bk ¢ 3-FYORRACLIAN#E VA1-(2,2-
DIMETHYL-PROPYL)-5-FLUORO-2-OXO-1,2-DIHYDRO-
SPIRO[INDOLE-3,3-PYRROLIDINE]-5-CARBOXYLIC ACID {2-[3-
(2,2,2-TRIFLUORO-ETHYL)-5,6-DIHYDRO-8H-[1,2,4] TRIAZOLO[4,3-
AJPYRAZIN-7-YL]-ETHYL}-AMIDE

[0268] 'H NMR (300 MHz, CDCl3), 6 8.98 (s, 1H), 7.58 (m, 1H), 7.29-7.03
(m, 3H), 6.89 (d, J = 3.2 Hz, 1H), 6.02 (d, J = 8.1 Hz, 1H), 442 (d, ] = 6.1 Hz,
1H), 4.08-4.03 (m, 4H), 3.96 (d, ] = 5.6 Hz, 1H), 3.93-3.78 (m, 1H), 3.71-3.42
(m, 2H), 3.19-3.12 (m, 1H), 3.02-2.74 (m, 3H), 2.10 (m, 2H), 1.54-1.48 (m,
1H), 1.24 (m, 1H), 0.96-0.92 (m, 1H), 0.86 (s, 9H); °C NMR (75 MHz,
CDCly), & 180.35, 173.22, 152.60, 138.67, 130.37, 128.25, 127.65, 127.32,
125.07, 125.01, 113.37, 113.04, 111.81, 66.16, 65.77, 63.14, 56.24, 49.80,
48.22,44.27,43.99, 36.89, 34.92, 31.99, 30.17, 23.06, 14.54.



PROPYL)-AMDE HO O-N~.~N~ C NH F p [02711 "H NWR
(300 MHz, CDCI3), 8 7.45-7.04 (m 7H), 6.83 (t, J =

wQ 261646 1H), 6.34 (d, J = 7.5 Hz, 1), 4.45 (BCTAIS2006/006221
5.8 Hz, 1H), 4.11 (d, J = 518 Hz, 1H), 3.75 -3.69 (m
4H), 3.54 (d, J = 4.8 Hz, 1H), 3.42-3.40 (in, 2H),
2.55-2.50 (m 7H), 1.58 -1.53 (m 1H), 0.83 (s, 9H);
13C NWR (75 MHz, CDC13),_6 44, 171.32, 153.92,
153.58, 130.24, 129.61, Bf%"?&é‘%,lé}’zs. 13, 124.92,
124. 40, 124. 14, 122.12, 111.13, 110.92, 67.61, 67.33,

66. 48 3. @%Léﬂo ﬁﬁLJ@Ro?P%E%{L) 2.
30. 63 I\@t(é -

6- CHL YD RO%( a-ﬁUTYL)
DI METHYL - PROPYL) - I\/ETHYM@ @x 1, 2 DI HYDRO-

SPI RO | NDOLE- 3, 3' - PYRRCJ_I DI NE] - 5' - CARBOXYLI C ACID

[ 2- (2 METHOXY- ETHOXY) - ETHYL]-AM DE O pyN NMe C jFF
i O C N H W 2006/091646 1550PCT/ US2006/ 006221
[0272] Under argon, to a solér%l oy ,of the conpound of
Exanpl e-110 (1 nmol ) 20 ni : . 0.5 nmL 37% formalin
and 1.1 mmol NaBH3CN, 2 drops 0

[0269] '{f NMR (300 MHz, CDCL), & 8.72 (s, 1H), 7.31-7.21 (m, 3H), 7.08-
6.93 (m, 1H), 6.83 (d, T = 1.6 Hz, 1H), 6.66 (dd, J1 = 8.1 Hz, 2 = 1.8 Hz, 1H),
6.27 (4, T = 8.01 Hz, 1H), 443 (d, J = 7.6 Hz, 1H), 4.20-4.03 (m, 3H), 3.58-
3.45 (m, SH), 2.67 (m, 1H), 1.75-1.67 (m, 2H), 1.49-1.24 (m, 3H), 0.78 (s,
9H). '



HOAc were added. The resulting solution was stirred at
roomtenperature for 2 his, then 50 mM, ethyl acetate
woa®easdesl. The resulting m xture was washed  BET/NS2006/006221
NaHCOB sol uti on and brine ahth dried over Na2SO4. The
solvent was renoved and the residue was purified by
colum (yield, -90%. [0273] "H NWR (300 MHz, CDC13) 6
8.01 (br, 1H), 7.52 (in, 7.28-7.02 (m 2H),
6.85-6.52 (m 3H), 4. 15E(>$ﬁMIill«%“°3 87 (m 1H),

3.72-3.51 (m 8H), 3.44 (s, 3H), 2.96 (m 1H), 2.52

gls—é ° D}ﬁ%ﬁﬁbR&@HEhﬁmﬁ'_@&&
' Y PRO-SPIRO[INDOLE-3,3'-
AN %@ A Tﬁo[ 2ERIOXY)-
O N YPRAX@E, 2- D HYDRO 'SP

[ 1 NDOLE- 3 3 - PYRRCJ_I DI NE] - 5" - CARBOXYLI C ACID (3
MORPHOLI N- 4- YL- PROPYL)-AMDE c¢-5 C jF C N H
[0274] The conpound of éamlﬂ e- 113 vvas repared via
same procedure as 9 H NWMR (300
MHz, CDC13) S7.§l 1H), 752(m 1H), 7.14-6.98
(m 2H), 6.85-6.52 ( Nhi.17(m 1H), 3.85-3.62
(m 6H), 3.52-3.32 (A (m 111) 2.55-2.25
(m 9H), 1.61-1.48 ( 7 ‘*,\0’.57 (s, 9 WO

2006/ 091646 156 P BOC
3s, 4s, 55R C H
6- CHLORO 4' - ( 3- CHLORO 2- FLUORO- PHENYL) - 2' - ( 2, 2-
M2AVETHYL - PRORYR J300 MHATERL), 2 3GXG, 1R 7 BLAMPRA 3H), 7.08 (t,

SPl R&l %Eyﬁ) %MEGROK/F gié’\'ﬁli) 368 CARBOXYl 116, A D} £12
1H), 6.32 (d, J = 8.1 Hz 1H), 4.46 (d, J = 8.0 Hz, 1H), 4.12-4.03 (m, 1H),
3.62-3.41 (m, 9H), 3.38 (s, 3H), 2.85 (br, 1H), 1.52-1.47 (m, 1H), 0.98-0.89
(m, 1H), 0.82 (s, 9H); *C NMR (75 MHz, CDCly), § 181.41, 171.90, 143.07,
129.94, 128.50, 127.70, 126.97, 125.49, 124.85, 124.81, 123.18, 122.17,
121.94, 121.68, 110.81, 72.19, 70.56, 70.16, 67.34, 66.71, 63.46, 56.39, 51.89,
43.66,39.18, 30.32,29.29




Ad FON-/" NN d NCO H[0276] The conpound of
exanpl e-114 was prepared via sane procedure as
weaapde4d12. [0277] 'H NI\/R (1300 MHz, CDCl13), BGT/622006/006221

7.30 (in, 2H), 7.21-6.92 6. 92- 6. 50 (m 3H)

4.17 (m 1H), 3.79-3.36 (n] SFD '3.46 - 3.31 (m 2H)

2.92 (m 1H), 2.65 - 2.30 (m 8H), 1.95 (m 1H), 1.80

;, é 42 (R;n 2H), 0.58 (S’E%PLEEXANPLE 115 (2 R3S,

6- CHLORO 4" - ( 3- CHLORO 2- FLUORO- PHENYL) - 2' - ( 2, 2-

DI VETHYL- B i%s% 3&%%%%0&6@&‘@%)-2' 2.2-

I
Y~ -0-- F )()IDMQQO & o R s0Rt) 091646

PCT/ US2006/ 006221 157 [02781 The conpound of exanpl e
115 was prepared via sanme procedure as Exarrpl e-112.

[0279] ' H NMR (300 M4z, CDCl&) S 7ﬁ§9
7.26-7.20 (m 2H), 7.8% 6 84 6 82 (m

2H), 4.85-4.82 (mb| 4 05 ( 3.97 (s,
3H), 3.81 (s, 3H), ‘ n&nl 8H) , 2 59 2. 44 (m
3H), 1.81-1.75 (m 1#& A; (m 1H), 0.85 (s,

9H): 13C NMR (75 Mz
151.15, 139.49, 138.08
127. 68, 125.62,

[0271] 'H NMR (300 MHz, CDCl3), 6 7.45-7.04 (m, 7H), 6.83 (t, J = 7.5 Hz,
1H), 6.34 (d,J = 7.5 Hz, 1), 4.45 (d, ] = 5.8 Hz, 1H), 4.11 (d, T = 5.9 Hz, 1H),
3.75 -3.69 (m, 4H), 3.54 (d, J = 4.8 Hz, 1H), 3.42-3.40 (m, 2H), 2.55-2.50 (m,
7H), 1.58 -1.53 (m, 1H), 0.83 (s, 9H); 1*C NMR (75 MHz, CDCls), 8 178.44,
17132, 153.92, 153.58, 130.24, 129.61, 127.56, 125.13, 124.92, 124.40,
124.14, 122.12, 111.13, 110.92, 67.61, 67.33, 66.48, 62.19, 57.18, 53.83,
52.55, 44.72, 35.91; 30.63, 30.40, 30.19.

I3, .62, 169. 46,
2 /363 131 03, 129.02,

EXAMPLE 112

(2'R,38,4°S,5°R) 6-CHLORO-4'-(3-CHLORO-2-FLUORO-PHENYT)-2'-(2,2-
DIMETHYL-PROPYL)-1-METHYL-2-0X0-1,2-DIHYDRO-
SPIRO[INDOLE-3,3'-PYRROLIDINE]-5-CARBOXYLIC ACID [2-(2-
METHOXY-ETHOXY)-ETHYL]-AMIDE




124.88, 124.82, 124.62, 116.82, 72.19, 70.69, 70.16,

66.16, 63.24, 61.27, 59.43, 54.71, 53.62, 43.21,
WG@009B91620. 79, 23.06. EXAWPLE 116 (1 "R, 2 PCT/US2006/006221

"S,2'R 3S,4'S, 5 R 6- CHLORO!® - (3- CHLORO 2- FLUORO

PHENYL) - 2' - (2, 2- DI METHYL- PROPYL) 1' - (2- HYDROXY- 1, 2-

DI PHENYL- ETHYL) - 5' - HYDROXYMETHYL- 1 H SPI RO

| NDOLE- 3, 3'. PYRROLI DI E N
%(ﬁ)nhgh FU 3r aggopy 10 GZISOIRH% of Q%Toupﬁo %l%{aap&oﬁb fl&l ngl)
100 ndo ki agkcw 0.b o8t BT% W@Tnaﬁm&ldaﬂﬁﬁﬂo{ REBARN, 2 drops of
é 335% Aﬁ%{e%ga/eg Ehet %sultlngeglep (yn was stlrre%x a?room terhgergﬁurg %o'ro

f | uor Dhi8-thdal mrncr) ethy@ nzepdtd dasrnddd- dht esdtilg rﬂmdurdwzd;rv@shedd 0

| -2-0n fr y. 4

ol e U, Sl aga Brifl e R BB e Bryenyevas

mol ) remnvkdtand themsld(u{:\@asrpuylﬁed'ﬁy@olnmn(m‘ﬂé %‘é) heated to
nd k r u

X‘n&%’ lﬁr e vvaelgtl\]cl\g%léé)g%{[m’r oorﬁg ol (rgléltlﬁ? 7552'}%‘ ﬁﬁ)é 758 02

nol ecl, 2H),96.8veS (ve3E).f4.15 @r, éﬂ) G F7. (0 hH), Soi2veeiit (mn8E),

renov n r ) 59
chr onat o I E P o 6, S5 23 o8P, PUCLY B8 B8
2006/ GP1b46 PCT/ US2006/ 006221 158 [0281] The

1, 3-di polar product (2.0 mmol) obtai ned was di ssol ved
in ethanol/HC (10 nli) esul ting solution was
refl uxed overni ght. Thelgggwégﬁ%{mas renoved in vacuo
and the residue was neutralized with NaHCO3/H20 and
extr a@ztR?@'S Wists i) gyl oras- @t @IcgiL ORt2 2T 0BRDCPHINASIS MBS -
dried’ ovesnaze@rOME )SeMEgRlyT RS XOEIMRPEFY DROVAC U0
and the gmﬁNﬁoﬂ@% 3 gvgrot Madej-s-kpdxetivaqab @nd 10
mol NaBH4 was adgstbrcay-4cer-eRobyy)-AMIDE

[0274] The compound of example-113 was prepared via same procedure as
Example-112.

[0275] 'H NMR (300 MHz, CDCl;) § 7.97 (br, 1H), 7.52 (m, 1H), 7.14-6.98
(m, 2H), 6.85-6.52 (m, 3H), 4.17 (m, 1H), 3.85-3.62 (m, 6H), 3.52-3.32 (m,
3H), 3.06 (m, 1H), 2.55-2.25 (m, 9H), 1.61-1.48 (m, 2H), 0.57 (s, 9H).



The resulting m xture was refluxed overni ght. The
sol vent was renoved in vacuo and the residue was
wo e@aned4ni t h NaOH H20 and extracted wi th et hyPCT/US2006/006221
acetate. The organic phase w&% dried over Na2SO4. The
sol vent was renoved in vacuo and the residue was
purified by chromat ography to yield the product.
[0282] 1H NMR (300 NHz,é%X&éﬂ E¥7.60 - 7.34 (m
11H) 7.14 - 7.09 (m 1 BH% 693 (m 2H), 6.82
= 7.98 Hz, 1H), 6.57 (d, J = 1.82 Hz, 1H), 5.38

(5293
( d Y Sm §%D %%ﬁﬂox}ﬁjﬁ? @grir,gk}? 7 gﬁUé@O'—'ﬁ{EN\é{g)z R

H, 3. 6331(1 IrlfD Li5.38p ORKB -5’0 X ¥LIcA@p2 60
Hz, ?SMOfU’DI@LﬁJ :ﬁ(L ]ﬁrHﬁﬂL)ﬂl\QHjEs Hz, 1H),
184N175(m 1H), 1.15 = "14.44 Hz, 1H), 0.54

(s, 9 H. EXAWPLE 117 (1 "R 2"s 2 R 3S,4'S,5 R)

5' - ( TERT- BUTYL- DI METHL -

SI LANYLOXYNETHYL) - 6- CHL 0RO Ntt? SN ORD: 2- FLUORO:

PHENYL) - 2' - (2, 2- DI \- PROPYL) - 1'\\( 20HYDROXY- 1, 2
N/

DI PHENYL- ETHYL) - 1

%;/\a\lE BSOHO S Ph Cl
(RR N(R) Ph F (s) s O’ NH [0283] To a
sol ution of conpoupg /\ﬁhnl) in 10 mL DM,
TBDMSCI (1.1 nmol) and inmiazole (1.1 mml) were
added. The resulting solution was WD 2006/ 091646
REF761)S2 00 6rH0 @622dund S Bxamdpier ¥1d dvaatprapeeinviacsame madceduee fsor
2 hrsEmmJ%EE | vent was renoved in vacuo and the

resi due issolved with ethyl acetate and the
d0271t i on \/vﬂsi\TMﬁeﬂﬂ@dvﬂﬁy CD§H).96.62 FHSOdmg i ¢2pbhE3 enidah.

dri edsQy8rso NaZ236%. 1710E 18Pk Y6RL6\RSSH)EIMY 9 31 fin, 2H), 2.92
(m, TH), 2.65 ~ 2.30 (m, 8H), 1.95 (m, 1H), 1.80 ~ 1.45 (m, 2H), 0.58 (s, 9H).

EXAMPLE 115

(2'R,38,4°S,5'R) 6-CHLORO-4'-(3-CHLORO-2-FLUORO-PHENYL)-2'-(2,2-
DIMETHYL-PROPYL)-5'-[2-(2-METHOXY-ETHOXY)-
ETHYLCARBAMOYL]-2-OXO0-1,2-DIHYDRO-SPIRO[INDOLE-3,3'-
PYRROLIDINE]-1'-CARBOXYLIC ACID METHYL ESTER




vacuo and the residue was purified by chromatography
to yield the product. [0284] 'H NVR (300 MHz, CDC13),

w®20060216461, J = 6.98 Hz, 2H), 7.48 (d, J = 7.BGI/H&2006/006221

2H) , 738-706(m 11H) 65782(t J =8.16 Hz, II1),
6.65 (d, J =1.78 Hz, 1H), 5.54 (d, J = 5.84 Hz, 1H)
4.54 (d, J—585Hz 1H), 4.23 (d, J—734Hz
4,10 (s, 1H), 3.82 J = 8,57 Hz, dd,
$0238) 11. Tbe P&mpo‘l&q—&f exgmplg 1f ¢ wag PwPﬂf i3 Si‘liﬂe Prfi(aﬁ “‘esaszz
JExa telidaHz, 1.89 - 1.81 (m 1H), 1.34 (d, J

( d
éfH)79l "0, 138 ’\E\g{)‘ @Wﬁéz&@fsﬁé%ﬂ%@ (70 o2 20, P08
"S, 2' RB&,48),%.826.2, @n, @HNET&SML&F(ROB’HWIN}M (B, 2HJ, 8:97

LD Sor i ST S gy DT

SPI RO.3ANDE. Bn3 183), -0RSRROVIDI ' NMR Y15 MEz2 ADIGRHENYT L 6ZEHY
F=0 L P orBaf oot s i o bt s (bt ;‘3 0

mml ) 134881 024082, TRRGL 21,16.82,r 72086t ﬁ969 a@eltﬁyI“ &hl Gr4d61 7. 5
ol )%@&dsﬂ‘n] 95 BJ %’!1 385NybagiAgs (2. 0 Mol )  was added
and the resul'fing sol’utidn wads stirred at room
tenperature overnight. The solvent was renoved in
vacuo and the residue wasxaliBs®liwed w th ethyl
acetate. HO (1 nL) was added to the organic phase and

the WO 2006/ 091646 PCT/ US2006/ 006221 160
(17R,275,2°R,35,4°S,5 R) 6-CHLORO-4'-(3-CHLORO-2-FLUORO-
PHENYL)-2'-(2,2-DIMETHYL-PROPYL)-1'-(2-HYDROXY-1,2-
DIPHENYL—ETHYL) 5 HYDROXYMETHYL-1H-SPIRO[INDOLE-3,3'-
PYRROLIDIN]-2-ONE

Ph
HO\’HOJi
O ~NTRTPh

Cl

[0280] Under argon, to a 100 mL flask with stir bar was added (25,3R)-
2,3,5,6-tetrahydro-2,3-diphenyl-1,4-oxazin-6-one (1.0 g, 3.96 mmol), 3-E~(2-
fluoro-3-chloro)-benzylidene-6-chloro-1,3-dihydro-indol-2-one (4.75 mmol),
2 g freshly activated 4A molecular sieves, 3,3-dimethyl-butyraldehyde (4.75
mmol) and toluene (50 mL). The mixture was heated to 70°C and kept at that
temperature for 5 hours. The mixture was cooled to room temperature and the
molecular sieves were filtered off. The solvent was removed in vacuo and the

residue was purified by chromatography to yield the 1,3-dipolar product.



resulting mxture was stirred at roomtenperature for
2 hrs. Then 5 nL NaHC®B/ H20 was added and the two
wpbasesiower e separated. The organi c phase waspPdr/Ugm06/006221
over Na2SO4. The sol vent wasly®enoved in vacuo and the
residue was purified by chromatography to yield the
product [0286] 1H NI\/R (300 I\/Hz CDC13), S 7.59 - 7.15
84 - '(iw , 5.40 (d, J = 8.10 Hz,
I[3281]4 48 'p@ﬁ 1p- ds,pcgarggro t @ﬂ) mngl)]1 gbtaingl ¥@s (diysolbd) ,in
3.94 (e@ﬁn%}ﬂ{éfg (lébdlﬁlg) an@lh@t%stﬂﬁrg s@fﬁl)mn @as rZﬂL(f%d (Jjermglﬁ Re
Hz, 1
11. 80|_SI)PI£‘°’nt 1S, ropioggd in 1va5ﬂ70 (dﬁ‘i th@roremdlle 3Gas- nqut@aze@rrwlth
1H) NaHUD: 50 afidxtrabledRith Sthyl Uebtate EXANVE c:l-ﬂlgse(\g‘as Bed
2R3 22DII\/ETHYLPR(PI(]\I ACID 2-[5"-
ZS§ cﬁf@ﬁd@‘ -%- ’éﬂﬂtﬁﬁd@@%@@@ﬂmﬁ) WRS -
( 2, 2- I[sMIiI'eIdIYh. 2PRIPhano RarfdX@ rkmdr I@Bﬁ{%ﬁ@d% carefully.

' PYRRCLI D Dl PHENYL- ETHYL
[ESTEOTEG réégltln%)méxtlﬁ% wagge xe(iFg)veerg%h) Tlphso]-yegtlwass req:qpved @
N H @287 thifoecsilus olastrbael with NoOBELOnd ERratkd ity

3P nmol )
wns - gy bRt b B TERNBR RSO Bt
r oom et aezﬂ theaesidye wes Ihmﬁed Bhidraologephy waseld haprs@dt.i n

1 hy
Voep D HNERIER HHE ABBAPHT R e oS SR
S 7. 64Hd,043 6:936m6@H)H2 82 aH)= 7.98 B0, 1), 6.57 @, JgélgﬁleiZl
ﬂ') N Z3§?d 1- =8, 6$‘iqz(fﬁ) 43’7‘%1 {_Iz8ﬂ§}j|§:dl’HA‘]3 B (gd z}_le—g 130 g,
e ,‘LB{ 3@4 Jf@ 2131z-1}g, B3 () = 1H)0 B3 153 3118, 58 9WDHz,

2006/ 081 646 (PG, W52006L006A21 111 8%4 ~ 1.75 (m, 110), 1.15 (@, T =
14.44 Hz, 1H), 0.54 (s, 9 H).

EXAMPLE 117

(I”R,2"S,2'R,35,4°S,5°R) 5'(TERT-BUTYL-DIMETHYL-
SILANYLOXYMETHYL)-6-CHLORO-4'-(3-CHLORO-2-FLUORO-
PHENYL)-2'-(2,2-DIMETHYL-PROPYL)-1'-(2-HYDROXY-1 ,2-
DIPHENYL-ETHYL)-1H-SPIRO[INDOLE-3 »3'-PYRROLIDIN]-2-ONE

[0283] To a solution of compound 116 (1.0 mmol) in 10 mL DMF, TBDMSCI

(1.1 mmol) and imidazole (1.1 mmol) were added. The resulting solution was



(m 2H), 3.23 (s, 1H), 1.57 - 1.54 (m 1H), 1.36 -

1.30 (m 1H), 1.25 (s. 9H), 0.54 (s, 9H). EXAMPLE 120
WO 20069346 S, 2' R 3S,4' S, 5' R PCT/US2006/006221

6- CHLORO 4' - (3- CHLORO 2- FLUGFRD- PHENYL) - 2' - ( 2,

2- DI METHYL- PROPYL) - 1' - ( 2- HYDROXY- 1, 2-

DI PHENYL- ETHYL) - 5' - ( 2- MORPHOLI N- 4- YL- ETHOXYMETHYL) -1 H

SPI RO I NDOLE- 3, 3' -PYRROLIDIN]-2-ONE (O NHO Ph d

(R) NStioRY apjeom fremppragin 112 5. Tay sqlyept wisgogged fipvaguo and

?TE lut e 'i]esQifue %aﬂ@;@s%h@él With %t‘hyll acBthiB %ﬂ@{he (3Bt WRds)wdsibd 1)

}gﬁ mol ) “was _added and t he resultlng
mi xt u r@emﬁbe @rgzimCr segtas fi%@rﬁvertl‘&a%%r abgobvepioyas genpyved in
Then gRNPAUANEL rdddhe (whs PiHed by\@ﬁoxﬁ@@%i)hﬁﬁ)@l&@@xe product,

resul ti ng , m xture was stirred roomtenperat

d¥SAhi ght . HPRRSHOMHE, %3) Sré%@eﬁ O3 Vet 5%@&%@
resi dyes Iﬁ@%}ﬁlf@(ﬂ W@G’@Mhﬁb @Emfh:ag:ﬁmi SHROGS5(HE =1.78

sol uti on _was was with b
dri ed é\ﬂélr% 51\%12@(54‘8 5. 84I'Hé 1&%"22‘? J@SS&%@@IQZSE&@ZQ@S
and the 18 MBS3. ml(ﬁ! ¥+ eg7 by, 1I)/u.mva, qg=rmﬁgy1u@1~1z

1S gl ) 8 G, G

7. 45 11«1)? 107 (d, on= 111561}& 181)8891((k,,9H), 0=527(s,34),Ha.05 (sHHE), @ 184
(d, (3 .79 Hz, 1H), 5.48 (d, J = 5.68 Hz, 1H), 4.53
(d, J :82 Hz, 1H), 4.20 (d, J = 10.61 Hz, | ,
4.10 (s, | H), 3.85 (d, J =5.66 Hz, | H, 3.74 - 3.40
(m 8H), WD 2006/ 091646 PCAHWPERO0H/ 006221

(I”R,2”S,2’R,35,4'S,5'R) 2,2-DIMETHYL-PROPIONIC ACID 2-[6-
CHLORO-4'-(3-CHLORO-2-FLUORO-PHENYL)-2'-(2,2-DIMETHYL-~
PROPYL)-5'-HYDROXYMETHYL-2-0XO-1,2-DIHYDRO-
SPIRO[INDOLE-3,3'-PYRROLIDIN]-1'-YL]-1,2-DIPHENYL-ETHYL
ESTER

[0285] To a solution of compound 116 (1.0 mmol) in 10 mL CH,Cl,,
trimethyl acetyl chloride (1.5 mmol) and diiospropyl ethylamine (2.0 mmol)
was added and the resulting solution was stirred at room temperature
overnight. The solvent was removed in vacuo and the residue was dissolved

with ethyl acetate. HCl (1 mL) was added to the organic phase and the



162 3.00 (dd, J = 2.25, 9.60 Hz, 1H), 2.61 - 2.49 (m
6H), 1.91 - 1.84 (m 1H), 1.35 - 1.30 (m 1H), 0.55
W@ 20060H646 EXAMPLE 121 (2' R, 3S,4'S,5'R) PCT/US2006/006221
6- CHLORO- 4' - ( 3- CHLORO- 2- FLUORO- PHENYL) - 2' - ( 2, 2-
DI METHYL- PROPYL) - 5' - ( 2- MORPHOLI N- 4- YL- ETHOXYMETHYL) - 1
H SPIRJ I NDOLE-3, 3" -PYRROLIDINJ-2-ONE (O NHO C
VINHJI Fs) sRI/-O C NH [0291] At OC, to a
sol utiesitingfmisrpyen sired Gt (ono tempetajurg for GHs) SLhe GHIL
( 10 Meardo 0 WR(SAG fl‘hd(tilxe % ghasé \Qerggéf)lal)ate\&'asl“h@%g@glc
he reaction was stirred for about 5-1
and t Hheseswisudtied over N pe dTlterﬁolya@thwaa gRee §4’un éad the|
col Uﬂﬂamddl;%s §£&Jiﬂé%§ c%ﬁat&ﬁ’gﬂﬁy efhibll té@eddactand t he
resid puri f chromat ography to yield t
88t . 10205 COUMERCPSOD VD, CHrs)s B Ghrod g
1"') ﬁ{)39¢gsd6JZ%16@ﬁz ﬁb‘)4484(d138=8§1 ) 1@12181181«1-&10(&63)

2H)
2006/ %)@41@ ) uSﬁbHe/lé‘bézﬂd Jre%”éi@xﬂ/ﬁﬁé $337 (21\6@2
2, SR L D g e
- ' 2.
DI METHVA CPROFGG & PIONETHYL- 5' - ( 2- MORPHOLI N- 4- YL-
ETHOXYMETHYL) - 1 H SPI RO [ | NDOLE- 3, 3' - PYRROLI DI N] - 2- ONE

EXAMPLE 119

(I”R,2”S,2'R,35,4°S,5'R) 2,2-DIMETHYL-PROPIONIC ACID 2-[5'-
BROMOMETHYL-6-CHLORO-4'-(3-CHLORO-2-FLUORO-PHENYL)-2'-
(2,2-DIMETHYL-PROPYL)-2-0X0-1,2-DIHYDRO-SPIRO[INDOLE-3,3'-

PYRROLIDIN]-1'-YL]-1,2-DIPHENYL-ETHYL ESTER

[0287] To a solution of compound 118 (1.0 mmol) in 10 mL CH,Cl,, CBry4
(1.5 mmol) and PhsP (1.5 mmol) was added and the resulting solution was
stirred at room temperature for 6 hrs. The solvent was removed in vacuo and
the residue was purified by chromatography to yield the product.

[0288] 'H NMR (300 MHz, CDCL3), 8 7.64 (d, J = 6.69 Hz, iH), 750, J=
7.20 Hz, 2H), 7.39 ~ 6.84 (m, 13H), 5.42 (4, J = 7.40 Hz, 1H), 453 (d,J =
6.90 Hz, 1H), 4.19 (d, ] = 9.00 Hz, 1H), 3.79 (d, J = 8.61 Hz, 1H), 3.63 ~ 3.58



(O NHO d (R N F(S SA N H [0293] Compound
122 was obtai ned by a sane procedure as exanple 112.
wQ 0R949164¢1 NVR (300 MHz, CDC13), S 7.50 (d, J BCBUSH06/006221
Hz, 1H), 7.28 - 7.17 (m 3H)I¢1 7.02 - 6.88 (m 1H),
6.88 (d, J = 1.80 Hz, 1H), 5.02 - 4.80 (m 1H), 3.96
(d, J = 11.15 Hz, 1H), 3.68 (t, J = 4.50 Hz, 4H), 3.57
- 353 (m 2H), 3.40 --- 3.32 (m 2H) 3.03 (d, J =
6. 83 (biz 2HL K23 (2.185 1(8,~ B¥)(m, 2H18.36 ~2. wam( D, 6 (s, 9H), 76
168 (‘(]%% 1.47 (d, J = 15.10 Hz, 1H), 0.61 (s,
50087 091646 PCT/ US2006/ 006221 164 EXANPLE 123

(2 R 3S, 3"S, 4R S'R
6- CHLORO 4' - ( 3- CHLORO PHEMPER120( 2, 2-
DI METHYL- PROPYL) - 2- OXO- 1, 2- DI HYDRO- SPI RO [ | NDCLE- 3, 3' -
PYRRCLI DI NE] - 5' - CARBOXYLI C ACI D ( 3, 4- DI HYDROXY- BUTYL) -
AM DE HYDROZHLORIBBE 'SHR) q—@iLORgglz;(3 Q-0 ﬁfﬁgzU}Q@O- Br
(R S ~RPHENYIN2-(2,2-DIMETHYL-PROPYL)-1'-(2-H Y-1,2-

DIPHENYL-ETHYL)-5'-(2-MORPHOLIN-4-YL- ETHOXYMETHY L)-1H-

SPIRO[INDOLE-3,3-PYRROLIDIN]-2-ONE

[0289] To a solution of 2-morpholin-4-yl-ethanol (10 mmol) in 10 mL dry
THF, NaH (10 mmol) was added and the resulting mixture was stirred at room
temperature for 2 hrs. Then compound 119 (I mmol) was added and the
resulting mixture was stirred at room temperature overnight. The solvent was
removed in vacuo and the residue was dissolved with ethyl acetate and the
solution was washed with brine. The organic phase was dried over Na;SOy4,
The solvent was removed in vacuo and the residue was purified by
chromatography to yield the product.

[0290] 'H NMR (300 MHz, CDCl3), § 7.67 (d, I = 7.05 Hz, 2H), 7.50 (d, J =
7.38 Hz, 2H), 7.45 ~7.07 (m, 11H), 6.83 (1, J = 7.94 Hz, 1H), 6.64 (d, J = 1.79
Hz, 1H), 5.48 (d, ] = 5.68 Hz, 1H), 4.53 (d, J = 5.82 Hz, 1H), 420 (d, ] =
10.61 Hz, 1H), 4.10 (s, 1H), 3.85 (d, ] = 5.66 Hz, 1H), 3.74 ~ 3.40 (m, 8H),



H [0295] 'H NVR (300 MHz, CD3OD), 6 8.46 (br, 1H),
7.50 ti 7.38 (m 2H), 7.30 - 7.14 (m 4H), 6.92 (dd,

wJd26060983¢ 8.13 Hz, IH), 6.80 (d, J = 1.83 Hz, PCIH$2006/006221

5.08 (d, J = 10.84 Hz, 1H), 1€30 - 4.26 (m 1H), 4.20
(d, J = 10.85 Hz, 1H), 3.51 - 3.31 (m 8H), 2.05 -

2.00 (m 1H), 1.64 - 1.46 (m 3H), 0.85 (s, 9H); 13C
NVR (75 MHz, CD3OD), 6 178.78, 165.54, 143.64, 135. 89,
135. 42100 (dB31 =845, L81LHZ7LH)136L 5249 1876153 1.91 271.84(m, 1H),

125.57._ 1 10. 67, 69.67. 66.09, 63.31,
63. 2313561?%%9“%56@?5%%81{%0 41 53, 36.90, 32.66,
20.85.  28.49; EIMS 580.1 (M+1). WD 2006/ 091646

PCT/ US2006/ 006221 165 BxXAMRbEE 124 (2' R 3S,3

"S,4'R 5 R) 6-CHLORO 4' - (3- CHLORO PHENYL) - 2' - (2, 2-

DI METHYL- PROPYL) - 5- FLUORO- 2- OXO- 1, 2- DI HYDRO-

SPI ROZI'MEXN ES R) 8 crmamr(@lqsaommm@mﬂmm % 4
DI HYDROAYTIBUFYRDP M- BE2-MERPHBIN:4-Y b THOMYMETHY.)-

R S (R} Cl NSHROBNDELE3-RKRRQ MZ@NECDCB), s
9.34 (br, 1H), 7.70 (t, J = 6.00 Hz, 7.27 7.12
(m 3H), 7.00 (s, 1 H, 690 (d, J—740Hz 1H,
6.78 (d, J = 6.10 Hz, 5.84 (d, J = 8.94 Hz, 1H),
4.36 (d, J = 5.14 Hz, »j—{l? .80 - 3.47 (m 7H), 1.70
- 1.98 (m 2H), 1.52 - (m 1H), 0.94 '., 0.90 (m
1H), 0.83 (s,

[0291] At 0°C, to a solution of compound 120 (2.0 mmol) in CH,Cl,-MeOH
(10 mL, 1:1), Pb(OAc)s (1.34 g, 3.0 mmol) was added. The reaction was
stirred at 0°C for about 5-10 min, and the solution filtered through a short
silica gel column. The solvent was removed in vacuo and the residue was
purified by chromatography to yield the product.

[0292] "H NMR (300 MHz, CDCl), & 8.12 (s, 1H), 7.39 ~ 6.71 (m, 6H), 4.18
~3.40 (m, 11H), 2.63 ~ 2.47 (m, 7TH), 1.29 ~ 1.13 (m, 2H), 0.85 (s, 9H).



9H) ; EIMS: 552.2 (M+1). WD 2006/ 091646
PCT/ US2006/ 006221 166 EXAMPLE 125 (2'R, 3S, 3

WO 3)04/0R6%6 R) 6- CHLORO 4' - ( 3- CHLORO PHENYL) - 2' - PQT/RS2006/006221
DI METHYL- PROPYL) - 2- OXO- 1, 2- DbHYDRO- S PI RO
[  NDOLE- 3, 3' - PYRROLI DI NE] - 5' - CARBOXYLI C ACI D
( 3- HYDROXY- 4- TRI TYLOXY BUTYL)-AMDE CI C (R O HN
(S) w,./~Ncs);0HPh ~tR). NHHO-Ph O Ph [0297] 'H
NVR (300 MHz, CDC13), 6 EXAMEPLBE22 1H), 7.46 - 7.23 (m
15H), 718-709(m 3H) 690(d J = 7.00 Hz, 1H),

6. 80 >-(2q§2;%3:

35& 5&16 o- h L
g?nsg 4,J_|)E=T ‘é}{g} C-%P qlﬁ%z’?(- mﬁzrggms 10

0.91 (in, 1H), 0.84 (s 9H). WD 2006/ 091646
PCT/ US2006/ 006221 167 EXAVPLE 126 (2 'R, 3S, 4'S,

5 R) 6-CHLORO 4' - CHND%SJ FLUORO- PHENYL) - 2' - (2, 2-

DI METHYL- PROPYL) - 5' | NE- 4- CARB(]\IYL) 1 H SPIRO
[ NDOLE-3, 3'-PYRROLIDINND2-ONE OfO N~ FE (R f \ (9
(S NH NCO \

[0293] Compound 122 was obtained by a same procedure as example 112,

[0294] 'H NMR (300 MHz, CDCl3), & 7.50 (d, J = 8.66 Hz, 1H), 7.28 ~ 7.17
(m, 3H), 7.02 ~ 6.88 (m, 1H), 6.88 (d, J = 1.80 Hz, 1H), 5.02 ~ 4.80 (m, 1H),
3.96 (d, J=11.15 Hz, 1H), 3.68 (t, J = 4.50 Hz, 4H), 3.57 ~ 3.53 (m, 2H), 3.40
~ 3.32 (m, 2H), 3.03 (4, ] = 6.83 Hz, 1H), 2.55 (s, 3H), 2.48 ~ 2.40 (m, 6H),
1.76 ~ 1.68 (m, 1H), 1.47 (d, J= 15.10 Hz, 1H), 0.61 (s, 9H).



H [0298) 'H NMR (300 MHz, CDC13), 8 8.39 (br, 1H),

7.27 - 7.13 (m 2H, 7.05- 6.99 (m 1H), 6.87 (d, J

We 268716y, 1H), 6.72 (dd, J = 1.43, 8.08 Hz, PAFPS2006/006221
6.49 (d, J = 8.05 Hz, 1H), 4661 -4.54 (m 1H), 4.39

(d, J =8.04 Hz, 1H, 3.80 - 3.45 (m 8H), 2.97 (m

IH, 1.80 (br, 1H), 1.51 - 1.42 (m 1H), 0.90 0.87

(m 1H), 0.84 (s, 9H); 13C NMR (75 MHz, CDC13), 6

181.47, 168.74, 142. 90 EX/MPRI123130. 24, 128. 44,
128.25, 126,69, 125 37, 125.11, 122.33, 12231,

110. 75, 68 98, 6

16,62, 43 ' ‘ %%ﬁ%ﬁ
PCT/ US : 2 L)_
"S, 4' 5 Py

DI VETHYL- PRCPYL) '

3'- PYRROLI DI N - 5' CARBOXYLI C ACI D

(3, 4- Dl HYDROXYL) - AM DE HYDROCHLORI DE HO HOL,, (s)
O-NH HO =(R) O ' NH (R) S o (R CI H [0299} 'H
NVR (300 Mz, CD30D), S 8. br 1H) .26 - 7.15 (m

6H), 6.92 (dd, J = 1.83, 8 S) 1H), 6 80 (d, J =
1.81 Hz, 1H), 5.13 (br, 1%0 ( = 10.71 Hz, 1
H, 4.30 - 4.18 (m 2H), 3. 30 7H), 2.07 -

2. 00

[0295] 'H NMR (300 MHz, CD;OD), & 8.46 (br, 1H), 7.50 ~ 7.38 (m, 2H),

7.30 ~ 7.14 (m, 4H), 6.92 (dd, J = 1.93, 8.13 Hz, 1H), 6.80 (d, ] = 1.83 Hz,
1H), 5.08 (d, J = 10.84 Hz, 1H), 4.30 ~ 4.26 (m, 1H), 4.20 (d, ] = 10.85 Hz,
1H), 3.51 ~ 3.31 (m, 8H), 2.05 ~ 2.00 (m, 1H), 1.64 ~ 1.46 (m, 3H), 0.85 (s,
9H); 3C NMR (75 MHz, CD;0D), & 178.78, 165.54, 143.64, 135.89, 135.44,
131.84, 131.77, 130.54, 127.53, 127.18, 125.57, 122.68, 122.27, 110.67,
69.67, 66.09, 63.31, 63.23, 61.13, 60.58, 56.20, 41.53, 36.90, 32.66, 29.85,
28.49; BIMS: 580.1 (M'+1). '



(m 1H), 1.65 - 1.45 (m 3H), 0.84 (s, 9H); 13C NWR
(75 MHz, CD30D), 5 178.76, 165.45, 143.66, 135.62,
wa 3®sAB164d34. 68, 130.34, 128.88, 128.78, 127.RGI/US2006/006221
125.51, 122.28, 110.67, 69.68 66.07, 63.30, 63.21,
61.06, 60.58, 56.18, 41.49, 37.05, 36.91, 32.64,
29.84, 28.48: EIMS: 534.2 (M+1). WD 2006/ 091646
PCT/ US2006/ 006221 169 EXAMPLE 128 (2 'R, 3S, 3 "S,
4'R 5'R) 6-CHLORO 4' - ( &I FLUORO PHENYL) - 2' -
(2, 2-DI METHYL- PROPYL) - 5- FLUORO: 2- OXO- 1, 2- DI HYDRO:

SPI RO | NDOLE- 3 "R 3 -3_5CH E)* %9 (3,4

DI HYDRofé{Ré ik
NH 4 0300
'O)A NVR gé .éﬁ%ﬁ?"éﬁ AC ?[f'(br]
7.73 (t, 7.15 (in, 2H),

688- 6.82 (in, 2H) 4.29 - 4.28 (m 3H), 3.94 (d, J
= 9.60 Hz, 1H), 3.32 - 3.00 (m 4H), 2.60 - 2.50 (m
11-1), 1.52 1.17 (m 3H), 0.820(s, 9H. EIMS: 570.2
(M++1). WD 2006/ 091646 PCT/ 52008/ 006221 170

(S)

[0296] 'H NMR (300 MHz, CDCl3), 8 9.34 (br, 1H), 7.70 (t, T = 6.00 Hz, 1H),
7.27 ~ 7.12 (m, 3H), 7.00 (s, 1H), 6.90 (d, J = 7.40 Hz, 1H), 6.78 (d, J = 6.10
Hz, 1H), 5.84 (d, ] = 8.94 Hz, 1H), 4.36 (d, J = 5.14 Hz, 1H), 3.80 ~ 3.47 (m,
7H), 1.70 ~ 1.98 (m, 2H), 1.52 ~ 1.44 (m, 1H), 0.94 ~ 0.90 (m, 1H), 0.83 (s,
9H) ; EIMS: 552.2 (M+1).



EXAMPLE 129 (2'R 3S,3 "S, 4 R 5'R)
' - (3- BROVD- PHENYL) - 6- CHLORO- 2" - ( 2, 2-
W@RNETHlIs PROPYL) - 5- FLUORO- 2- OXO- 1, 2- DI HYDRO-  PCT/US2006/006221
SPI RO | NDOLE- 3, 3' - PYRROLI DI g - 5' - CARBOXYLI C ACI D (3, 4
DI HYDROXY- BUTYL) -AMDE HO HO,,, 4" (S) 3" eNH / 4
(R Br NHF ~ 3(, G N H [03011 1H NVR (300 Mz,
CDC13), 6 9.47 (br, 1H), 7.72 (t, J = 5.59 Hz, 1H),
7.37 (d, J = 7.84 Hz, 1WXAMPUBIGs, 1H), 7.11 (t, J =
777Hz 1H) 695(d J: 774Hz 1H) 678(d J =

1y, 4 ke sl >§4CH&OR%;) : xﬁ(ﬁgﬁ@
e m{%%b Bty g@l ¢

180.62, 174.19, 155. 61 55, 132. 04,
131. 33, 130.66, 127.12, 123 26, 121.14, 114.20,
111.91, 70.47, 67.14, 66.98, 65.20, 63.49, 55.96,
44.34, 36.97, 33.23, CBO 55, 30.27. WD 2006/ 091646
PCT/ US2006/ 006221 171\ EXAMPLE 130 (2'R 3S,3

"S, 4 R5 R 6- R- CHLORO- 2- FLUCRO- PHENYL) - 2' -
(2, 2- DI METHYL- O 1, 2- DI HYDRO- SPI RO
[ I NDOLE- 3, 3' - ob' - CARBOXYLI C ACI D

4- HYDROXY- B A O, NH NH
( UF‘I’%)\[ K bR N (S) Ph
okRZ‘" NH H/\/\/O-f—Ph

& h

[0297] 'H NMR (300 MHz, CDCL), 8 8.46 (br, 1H), 7.46 ~ 7.23 (m, 15H),
7.18 ~ 7.09 (m, 3H), 6.90 (d, ] = 7.00 Hz, 1H), 6.80 (s, 1H), 6.69 (d, J = 7.90
Hz, 1H), 6.19 (4, J = 7.59 Hz, 1H), 4.33 (5.82 Hz, 1H), 3.88 (br, 1H), 3.83 (d,
J=6.56 Hz, 1H), 3.65 ~ 3.55 (m, 2H), 3.34 ~ 3.10 (m, 4H), 2.71 (br, 1H), 1.73
~1.48 (m, 3H), 0.96 ~ 0.91 (m, 1E), 0.84 (s, 9H).



IF (S) (SCL N H [0302] 'HNWR (300 Mz, CDCL3), S
9.63 (br, 1H), 7.84 (s, 1H), 7.47 (s, 1H), 7.23 (t, J

WE 20068816z, 1H), 7.09 (t, J = 7.20 Hz, 1H), 6.BAT/{S2006/006221

1H), 6.65 (d, J = 8.07 Hz, 1&H), 6.22 (d, J = 7.25 Hz,
111), 4.61 (in, 1H), 4.12 (m 1H), 3.65 (m 3H), 3.48
- 3.25 (m 4H), 1.65 - 1.50 (m 5H), 0.91 - 0.90 (m
1H), 0.86 (s, 9H). EXAWMPLE 131 (2'R 3S,3 "S, 4 R 5'R)
6- CHLORO- 4' - ( 3- CHLORO 4-ENAMIRCE PHENYL) - 2' -

(2, 2- DI METHYL- PROPYL) - 2- OXO- 1, 2- DI HYDRO- SPI RO

[ 1 NDOLE- 3, 3' - PYRROL| DI NE] - 5' - CARBOXYLI C AC| D
(3, 4- GIHBEOY BGHRORO-AN HELO FLUOR@A’H%!Y R

H (R ( METENL-IRGUF G0 ORHHN 221
172([0303] [c ] BHQUNDPEE-3-BYRR %ﬁb"%ﬁ%%%? (300 |sz

CD300CD3), S 9.74 (s, 1H), 7.74 (t, J = 5.8Hz,
7.43 (dd, J = 2.0, 7.1Hz, 1H), 7.33-6.84 (m 5H)
4.42 (d, J = 8.4 Hz, 1H), 4.05-3.98~m 1H), 3.91 (d,
J = 8. 1Hz, 1H), 3.70-3.33 nb6 , 3904 (br, 2H),
1.53-1.45 (in, 3H), 0.9 /70.84 (s, 9H):
13C NVR (75 Mz, CD3GOCDR s 1% 40, 172.20, 158.73,
155. 46, 144.00, 136.867 13 ,Néél 19, 129.97,

128. 64, 126.92, 121. 36, | 97, 67.33, 67.22,
66. 73, 64.40, 58.92 9, 38.63, 29.40. ESI VS
[ MiNa] = 574. 1. EXARPLE

[0298] 'H NMR (300 MHz, CDCL), § 8.39 (br, 1H), 7.27 ~ 7.13 (m, 2H),
7.05 ~ 6.99 (m, 1H), 6.87 (d, T = 1.57 Hz, 1H), 6.72 (dd, J = 1.43, 8.08 Hz,
1H), 6.49 (d, J = 8.05 Hz, 1H), 4.61 ~4.54 (m, 1H), 4.39 (d, ] = 8.04 Hz, 1H),
3.80 ~ 3.45 (m, 8H), 2.97 (m, 1H), 1.80 (br, 1H), 1.51 ~ 1.42 (m, 1H), 0.90 ~
0.87 (m, 1H), 0.84 (s, 9H); C NMR (75 MHz, CDCL), 5 181.47, 168.74,
142.90, 134.17, 130.24, 128.44, 128.25, 126.69, 125.37, 125.11, 122.38,
122.31, 110.75, 68.96, 67.26, 67.17, 64.38, 63.97, 52.84, 46.62, 43.21, 31.99,
30.58, 30.24.



COVPETI TI VE | NHI BI TI ON OF P53- VMDM2 | NTERACTI ON [ 0304]

WO 00603t64¢ he ability of several synthesized cPOPUSINI&006221
to inhibit the interaction Bé ween MM and p53.

PVMDM6 ( Exanpl e 2), and Ke-63 (Exanple 88) were tested

agai nst the natural p53 peptide (Exanple 2).

nore potent than the natural p53 peptide, with K

values in the |ow nMto sub-n e -

; PERLEY vone
| NH BI T EX f Ay —
(Co- | P YREQHIINERF s BoR R AMID
After harvesting and washi ng once with cold PBS,
HCT116 col on cancer cells were |ysed by sonication in
1 nM EDTA (pH 8.0), 0.596NP}§3) ontaining 1 nmv
phenyl met hyl sul fonyl fluori'te-.anhd protease inhibitor
PCT/ US2006/ 006221 173 centrifuydged at 12, 000xg at 4C
for 15 m nutes. Supernatant containing 2 ng protein
1 h at 4C, followed by -.l?ko) agarose beads,
conjugated either with &oant i body - (FL- 393,

mxing for 2 h at 4C, PG E ads were washed 3

times with cold Co-IP b ped i'n sanple buffer

was detected by Vst tn b ottHg Wi th nouse nonocl ona
anti bodi es against 53 and MDM 2 proteins. Increasing

The FP bi ndi ng assay described in Exanple 2 was used
Conmpounds Ke-43 (Exanple 41), Ke-61 (Exanple 65),
Conpounds Ke-43, PNVDVb, BaMREE 62 were shown to be
3 1) p b M

EXAMPLE (4 3358/ SREPTRIOY-

T EPP )_—19.-
assess the effects of -\MDM2 i nteraction.
cold Co-1P buffer (50 MM Tris gpH 7.5), 150 nM Nad ,
cocktail. Sonicated |ysates wéPa then WD 2006/ 091646
was incubated in the absenag oNMreggnce of Ke-43 for
Santa Cruz) or withg anti body. After
fol |l owed by SDS-PAGE apd the ésence of p53 and MDWR
de®knt r at' RBOKMHZICPLR) ¢ 846i(br: 1ledP8aself (m, 6H),

| nungps il PL '*rl].%ﬁ,i 0n 12f 1¥DYRo Ry 7 EN&1an! imPpS3s antiHyohy,

i ndicating that Ke-43 disrupts the interaction
bet weéhJ 558-7Ad M-30 FI4d8 (PoFiD. ExANVPLE (g 4H), 2.07 ~2.00
(m, 1H), 1.65 ~ 1.45 (m, 3H), 0.84 (s, 9H); °C NMR (75 MHz, CD;0D), &

178.76, 165.45, 143.66, 135.62, 13545, 134.68, 130.34, 128.88, 128.78,
127.13, 125.51, 122.28, 110.67, 69.67, 66.07, 63.30, 63.21, 61.06, 60.58,
56.18, 41.49, 37.05, 36.91, 32.64, 29.84, 28.48; EIMS: 534.2 (M'+1).



CELL GROWH I NHI BI TI ON BY MDM2 | NHI BI TORS [ 0306] RKO
(wld-type p53), HCT116 (w ld-type p53), and HT-29

w@ pasbante46 p53) col on cancer cell |ines were serdBUS1006/006221
96-wel | flat bottomcell cullbire plates at a density
of 3-4x103 cells/well and incubated in the presence of
conpounds for 4 days. The rate of cell growh
inhibition after treatnent with increasing
concentrations of the coipoMREE13%as det erm ned using

W5T-8 (2-

(2- met hox -(4-ni i su
Ifophézr@"i( }{\4{ i '%q (1' D%{) &3%
Mol ecul g j .gﬁﬁé?g' F nd)
WST- 8 add ’ n o

each well and the 6%% € re iﬁc a %% at 37C for 2 3

hrs. The absorbance of the sanples was neasured at
450 nmin a plate reader (Mol ecular Devi ce- TECAN
ULTRA). The concentration of tH@ conpounds that
inhibited cell growth by 50%dg) 9) was cal cul ated by
conparing absorbance in the ce(3 s treated with the
conpounds wth the untreated cefd+s. Conpound Ke-43
(exanpl es 41) showed a potent®™growth inhibitory
activity for cancer cells expNessing wild-type p53
(FIG 11). Notably, can ks expressing wld-type
p53 showed greater than 16 dnGHCT116) and great er
WD 2006/ 091646 PCT/ U8B0 212 14 than 13-fold
(RKO) specificity overr er5L8('1S “expressi ng nut ant
p53 (HT- 29) (FIG 11). E“fés EFFECTS OF MDWR

| NHI Bl TORS ON EXPRESSFO P 3 AND ITS TARGET GENE

TS R LR ﬁéa[%ﬁ d@%&ﬁ-ﬁ%@?&ﬁx +J5E M

wer e Qarvess ad, 1oy, 144y~p’ﬁltmnz aH) @38 amoBzvgﬁlstie)dzt 29 +Rh.28 ghd

EQ??EE@{,‘E 9623” t %reqos@z 3\@,83? 8?‘? %EJ ?ngﬁg m JHD, 1.52
i ce- celid7lysim), @ml@ﬂﬁﬂ(BDA&NWGICMtﬂDH 7.5), 150 WM

NaCl, 1 mM EDTA (pH 8.0), 25 nmM sodium fluoride, 1%
NP-4O and 0. 1% SDS)




contai ning 2 mM sodi um orthovanadate, 1 nM
phenyl net hyl sul fonyl fluoride and protease inhibitor

wa@e o@kgiche ( Roche Applied Science, |ndianapol i sPCT/K§2006/006221
Next, cell extracts were cehtdifuged at 12, 000xg at 4C
for 10 mnutes to obtain clarified |ysates. Protein
was estinmated by Bio-Rad dye. Cell |ysates containing
35 gg protein were resolved on a 4-20%tris-glycine
gel (Invitrogen, CarlsBaehMREA128nd transferred onto
pol y(vi nyl i dene difluorlde) menbr anes.

QEL“SSF%%S a8 @é&;
Resear %z O B3

Sant a 1ot echpy
anti-p2l1 (BD Bi OSCI ences
nonocl onal anti bodies. Antibody to (3-actin (Sigm,

St Louis, MJ) was used to assess the protein |oading.
When RKO (wi |l d-type p53) and 29 (mutant p53) colon
cancer cell lines were treamd Aith Ke-43 (Exanple
41) for 24 hours, Ke-43 inducet\*’ accunul ati on of p53
and its target gene-products oplzy in RKO cells
expressing wild-type p53 (FI'G 12). WD 2006/ 091646
PCT/ US2006/ 006221 175 MRLENT36 CELL DEATH AND
APCPTCOSI S | NDUCED BY Mp P@WABITORS [ 03081 RKO
(wild-type p53) and HT q ant pp3) col on cancer
cell lines and ccD-8'8Co norial e%% fibroblast cells
were treated with i ncFes 3dﬁ5§ f Ke-43 or Ke-61
for 4 days in 6-well Pe Trypan bl ue dye
excl usi on assays wer eClper or d to determ ne the

T < of i (R g gyl Rs a0t BnE Tt EEt e Sk

har veBB?e@ Hﬁd 8$tHaJ Hed7.u8 tsh1m), 2% (IfJ*fﬂW)éiz kH)ué95 =
sol ut L t
perfo??rg ’t ri (ﬁi ca?éélz{ndugpsl gg 1%) 66%:111%@ f
count B9, 4. @‘e(dl, &= é@éiﬂm,eldi)kﬁ e~ A0 rorsphol Bgi e (ny 2H), 1 51
unheal t by ﬁle'ﬁl? /Gf € eO%%Qémeqf{?SO ssgﬁm Fe'”bSNMEOUs MHz,

eval uat e ap t0si’s, sub- content in cells

t r eat €ACH)i BH6Dr LT 10H b6t éé% 8¢, NRB Pt b12V4nAdl. %él’é’g)é@d
by proRidl wnisoshde (.20, 3t BbNIA7, 67.14, 66.98, 65.20, 63.49,

55.96, 44.34, 36.97, 33.23, 30.55, 30.27.




After washing once with cold PBS, cells were fixed in
70% et hanol for 1 day at -20C. Ethanol-fixed cells
wowese/0otseh washed twi ce with PBS and stai ned ®BT/HSH06/006221

stai ning solution containindg7propidiumiodide (Pl) at

50 g/m and RNAse A at 100 .tg/m in PBS, for 20

mnutes in dark at roomtenperature. Acquisition of
cell s and anal ysis of sub-diploid DNA content was
performed by flow cytonBX4MPLEILHY Cel | Quest software.
Only cancer cells expressing wld-type p53 underment

{

apopt ?SI S IJ’] res IgS t a

(FI G (48953 ¢

CELL ) 2

Cel | DG & | '

p53) and HT- 29 (nutant p53) colon cancer cell lines

and CCD-18Co nornal colon fibroblast cells by
determ ni ng S-phase cells by in&brporation of WO
2006/ 091646 PCT/ US2006/ 006221 76 bronodeoxyuri di ne
(BrdU) followed by staining wt\h FI TC | abel ed
anti-BrdU antibody and the taot'al DNA-content by
staining with 7-an1noactino ciin D (7-AAD) according
to manufacturer's instru m(BD Bi osci ences, San
Jose, CA). Briefly, cans o | cells, after
over ni ght incubati on, 551 W th MAthOUt t est
conpounds for 22 hours, et by an additional 2
hours of incubation wd of Brdu. CeIIs mere
harvested, fixed and stained wth FITC|

dPR02L Br dU HRMR- (AXDMEEe CPCy & %63d{b§t lﬁ)bb?‘i &n l%s” AT (s,

anal ymﬂmy (tijWzthOfrﬁtm tG&l 150 MENED, ascgat{b r1ﬁ§i 63934,
data anal sof t War e

Bi osci &R Hk)gé&%(df gaﬂc?é&ﬂa”éb§é1&ép]efﬁd‘ém(m 1H), 3.65
depl etnil,@mi)ojztsa pbage 4w, IR5CO . s@mE SH), 0 11-50.906h, i1R), 0.86
CCh- 1 normal colon fibroblast cells, both of which
express’wi | d-type p53 (FIG 14). However, Ke- 43 had
no appreciable effect on cell cycle progression of
HT-29 cells expressing paippippd3 (FIG 14). Inactive
control inhibitor Ke-61 did not

(2°R,35,37S,4'R,5'R) 6-CHLORO-4'-(3-CHLORO-4-FLUORO-PHENYL)-2'-
(2,2-DIMETHYL-PROPYL)-2-0X0-1,2-DIHYDRO-SPIRO{INDOLE-3,3'-
PYRROLIDINE]-5-CARBOXYLIC ACID (3,4-DIHYDROXY-BUTYL)-
AMIDE




have a significant effect in all the tested cells.

EXAMPLE 138 PROTECTI ON OF NORVAL CELLS FORM
WERHEMOTHERAPY W TH MDMR2 | NHI BI TORS [ 0310] Pr BECNUR2086/006221

prostate epithelial cells wef® seeded in 6 wel| pates

and incubated with Ke-63 (1 gMand 2.5 M for 24

hours, then 1 gM TAXCOL (paclitaxel) was added for 2

days. Trypan blue was used to determnine cel

Vi@l i ty. [dﬁﬁwldla@al s hroey, t}hmmemr @Lcmmt 8b 84
eplthella s were retreated wit cells

were dé dtHéd Féjd(t:fjmﬁ\g}ffm )’ B @ 530 béli?n]lHHa?\ﬁ3f\6984n(8\N

fully sigsend ked £ e Hznmm'oers 98|(tn WHL|3 degaundey $z008),
by those of skill in ne._can

o £ or b3 oD -4 h S PO R A A A 0.4

condi td,ams; l%qnmu(ast mscnﬁmtm; BE1180.AG 13RS, asmyvus:hm,lt
affectln% the s nvention

)
her eoo [Sask dnias 135dbe oyt by A8 Hicro. J0IBT
publ i cata7033¢ 6125 6b.e8,a41085892f 44.49 368 GBS B40d HIYMS

refere erejn in t hei r entirety. WO 2006/ 091646
PCT/U§Q%§%T 6§Eg1 177 WHAT IS CLAIMED IS: 1. A

conmpound having Formula I: RB R4 R7 R2 5<R5 / R6 RO
Y X i R$ or a pharmagsyiNmsal {3y acceptable salt or
prodrug thereof, wherein: Xis CH. 0, N or S wherein

RB i's absepty bl Xl 8 1 QuMirrd ol BresSiorBRabRion

[0304] The FP binding assay described in Example 2 was used to test the
ability of several synthesized compounds to inhibit the interaction between
MDM2 and p53. Compounds Ke-43 (Example 41), Ke-61 (Example 65),
PMDMS6 (Example 2), and Ke-63 (Example 88) were tested against the natural
p53 peptide (Example 2). Compounds Ke-43, PMDMS6, and Ke-63 were
shown to be more potent than the natural p53 peptide, with K; values in the
low nM to sub-nM range (FIG. 9).

EXAMPLE 133

DISRUPTION OF P53-MDM2 INTERACTION BY MDM?2 INHIBITORS

[0305] Co-immunoprecipitation (Co-IP)/Western blotting assays were
performed to assess the effects of Ke-43 on p53-MDM?2 interaction. After
harvesting and washing once with cold PBS, HCT116 colon cancer cells were
lysed by sonication in cold Co-IP buffer (50 mM Tris (pH 7.5), 150 mM NaCl,
1 mM EDTA (pH 8.0), 0.5% NP-40) containing 1 mM phenylmethylsulfonyl

fluoride and protease inhibitor cocktail. —Sonicated lysates were then



Rl, R2, R3, R4, R5, R6, and R7 are independently H or

optionally substituted alkyl, cycloal kyl, al kenyl,
weywbogdckenyl , al kynyl, aryl, heterocyclic, CO®/US2006/006221

OCOR, CONR R', NR'COR, NRI&ERZR', SO2NR R',

(CGNR)NR'R'"", or NRR'; or R7 fornms an aryl,

cycl oal kyl, or heterocyclic group with one of R5 or

R6; R8 is Hor optionally substituted al kyl,

cycl oadnitiflged al Iog00gkg ate§C Fwab kemyds, Supdrkapamy bqntaaﬁlyg 2 mg
(R S iR ) B GRab i T ntes SPETRAh bR 45
sel ecfoiowddr b}mdﬂi,tloﬁaga@se bddds, conjugdidd el@ER with ghticp33, antlbody
cyclo I k .

het er @]Lk%é}ii SCan @u?j ot @&&%@y An’tlggxp)ﬁ%\él mix g Zhat
NR SCE’R' the SCRMRbEAIS w(a@NRle)i RIFRIRS 'w1th celd CNFIQP huffer la)ﬁ@fl in
each %:S{dﬁ F%in%{ﬂ)llﬁved B S zlgﬁﬁ nde ﬁ%lﬁfesg}lcg of Bﬁ’:t idnably

subst % eny , _cycl oal kenyl ,
al kynyks deggetetl bdeesm pléjeg Bith mougsrmqgoc ali*?éialmbodleﬁagmnst

and )53 ardOVhA Ed'ﬂtgms ofnCMer%O&ﬁéqugtﬁﬁl@ of Ke-43 resulted in
PCT/ US3086/ 006221178 when ane. of

R3
CONRRAccrop#d ﬁnmﬁ@wﬁlpwﬁ&ﬁ &t D Mzely kY a%@odya indicating

( CH2) thafe-4 &dadpts thRteRictio Yekidebn PR &LORIDM2 (FIG. 10).

(CH2), -NR S2R", (CH2)n NR (C=NR')NR'', (CH2),, - COOH,
(CH2)n COOR, (CH2),-CONR R', (CH2)n- OR, (CH2)n SR,
(CH2) "COR , (CHR2), - SOBH, EXAMBIE 1BONR R', (CH2) "

S2NR R', (CH2CH20)"(CH2) m OH, (CH2CH20) " ( CH2) nOR

( CH2CH20) - CEHR2ROGAPRNHIE CHRSHAOMDAINZIBFIORR R’
(CH2CH2O) n- (CH2) m NR R, (CH2CH20) - (CH2) m NR COR",
(CH2CH2O) n- (CH2) m NR (C—NR"

18] (BRaOperEIl @%@gg% L0 ek GG
( CH2 Gri2Q)chbtof Clrfizgmaell GeRivere seeded in 96-well flat bottom cell culture

g%g B‘%%_Hég%%s" t§ %gé)?{y}n&sq\lﬁgs/gél} and incubated in the presence of

(CH2) per@ﬁhﬂﬁl-fﬂt@) duy{. CHR)rare R eQ@RWth inhibition after treatment with
(B I BR B R AT M g gy 0
(2-methoxy-4-nitrophenyl)-3-(4-nitrophenyl)-5-(2, 4d1su1fopheny1)—2H-
tetrazolium monosodium salt (Dojindo Molecular Technologies Inc.,
Gaithersburg, Maryland). WST-8 was added at a final concentration of 10%
to each well and the plates were incubated at 37°C for 2-3 hrs. The
absorbance of the samples was measured at 450 nm in a plate reader
(Molecular Device-TECAN ULTRA). The concentration of the compounds
that inhibited cell growth by 50% (ICsp) was calculated by comparing
absorbance in the cells treated with the compounds with the untreated cells.
Compound Ke-43 (examples 41) showed a potent growth inhibitory activity
for cancer cells expressing wild-type pS3 (FIG. 11). Notably, cancer cells
expressing wild-type p53 showed greater than 18-fold (HCT116) and greater



or -S2R ; and n, m and p are each independently 1-6.

2. The conpound of claim1l1, having Formula Il or
woordm4d 1 1: R3 NR7 R3, R4, R7T R2 R5 R2 NPCRUS2006/006221
R-~,,,, ,RBRR R\ I j =14 6 RO\ | Ys R$ RS or a

pharmaceutically acceptable salt or prodrug thereof.

WD 2006/ 091646 PCT/ US2006/ 006221 179 3. The conpound

of claiml1, having Formula IV. R4 R3 R2R NR7 Rl R5

R6 ROth¥h 1NfoldH{RKW) specifaitp hear macewdellcedptoysizroetpitph3 ¢1T-

sal t ?J),gﬁb‘??l{)ug t hereof. 4. The conpound of claim 3,
r

havi ng’Forimul’a V or Formula VI: R4 R4 R3 T R3//,se
Rz NRT R ~R7 RR\II~~R, ,,,~~11\R5 5
EXAMPLE 135

EFFECTS OF MDM2 INHIBITORS ON EXPRESSION OF P53 AND ITS
TARGET GENE PRODUCTS MDM2 AND P21

[0307] Cancer cells were treated with test compounds or 0.1% DMSO for 24
hours. Cells were harvested by trypsinization and washed with cold phosphate
buffer saline, pH 7.5 (Invitrogen, Carlsbad, CA). Cells were lysed for 30
minutes in ice-cold lysis buffer (50 mM Tris (pH 7.5), 150 mM NaCl, 1 mM
EDTA (pH 8.0), 25 mM sodium fluoride, 1% NP-40 and 0.1% SDS)
containing 2 mM sodium orthovanadate, 1 mM phenylmethylsulfonyl fluoride
and protease inhibitor cocktail (Roche Applied Science, Indianapolis, IN).
Next, cell extracts were centrifuged at 12,000xg at 4°C for 10 minutes to
obtain clarified lysates. Protein was estimated by Bio-Rad dye. Cell lysates
containing 35 pg protein were resolved on a 4-20% tris-glycine gel
(Invitrogen, Carlsbad, CA) and transferred onto poly(vinylidene difluoride)
membranes. Immunodetection of proteins on the transfer membrane was
performed by using anti-p53 (Ab-6, Oncogene Research Products, Boston,
MA), anti-MDM?2 (SMP14, Santa Cruz Biotechnology, Santa Cruz, CA) and
anti-p21 (BD Biosciences, San Diego, CA) mouse monoclonal antibodies.
Antibody to B-actin (Sigma, St Louis, MO) was used to assess the protein
loading. When RKO (wild-type p53) and HT-29 (mutant p53) colon cancer
cell lines were treated with Ke-43 (Example 41) for 24 hours, Ke-43 induced
accumulation of p53 and its target gene-products only in RKO cells expressing
wild-type p53 (FI1G. 12).



Rs \w" R RO YRRy NHHVWVI or a

phar maceutically acceptable salt or prodrug thereof.
wOD0B0IBAO91646 PCT/ US2006/ 006221 180 5. The POIPS2006006221

of claiml1, having Formula ¥i3: R R4 s R7 JR N~ R5

R6 ROON HVII or a pharmaceutically acceptable

salt or prodrug thereof. 6. The conpound of claim5,

having Forrmula VI1I or Formula I XX 3 RR NR7 Rs, N R~

RRS RR5 ,\RE R/ R RENAMBLIRE6 06 NN HHWVII IX

or a pharmaceutically acceptable salt or prodrug

t her 0{egy 1 DEATH AND APOPTOSIS INDUCED BY MDM2 INHIBITORS

[0308] RKO (wild-type p53) and HT-29 (mutant p53) colon cancer cell lines
and CCD-18Co normal colon fibroblast cells were treated with increasing
doses of Ke-43 or Ke-61 for 4 days in 6-well Petri dishes. Trypan blue dye
exclusion assays were performed to determine the ability of the inhibitors to
induce cell death. After 4 days of treatment, floating and adherent cells were
harvested and stained with 0.2% of trypan blue solution (Sigma, St Louis,
MO). Each treatment was performed in triplicate and at least 100 cells were
counted. Cells stained blue or morphologically unhealthy cells were scored as
dead cells. To evaluate apoptosis, sub-diploid DNA content in cells treated
with or without test inhibitors was analyzed by propidium iodide (PI) staining.
After washing once with cold PBS, cells were fixed in 70% ethanol for 1 day
at -20°C. Ethanol-fixed cells were then washed twice with PBS and stained
with a staining solution containing propidium iodide (PI) at 50 pg/ml and
RNAse A at 100 pg/ml in PBS, for 20 minutes in dark at room temperature.
Acquisition of cells and analysis of sub-diploid DNA content was performed
by flow cytometry using CellQuest software. Only cancer cells expressing
wild-type pS53 underwent apoptosis in response to administration of Ke-43
(FIG. 13).

EXAMPLE 137

EFFECT OF MDM2 INHIBITORS ON CELL CYCLE PROGRESSION OF
COLON CANCER CELLS

{0309] Cell cycle progression was evaluated in RKO (wild-type p53) and HT-
29 (mutant p53) colon cancer cell lines and CCD-18Co normal colon

fibroblast cells by determining S-phase cells by incorporation of



7. The conpound of claim1, wherein one of R and R2

is optionally substituted aryl or heteroaryl. 8. The
weompotrsds of claim 1, wherein one of R and R2PCHUS2006/006221

cycloal kyl, straight or brammhed al kyl, anide or

ester. 9. The conpound of claim1l, wherein one of R5

and R6 is C3_18 alkyl, aryl, or heteroaryl. WO

2006/ 091646 PCT/US2006/ 006221 181 10. The conpound of

cl ai mbrométzoiymgdifo@mll)dolwed Ry etainfig MitRFITIC-RbdkdAt-BdU
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have a significant effect in all the tested cells.

EXAMPLE 138

PROTECTION OF NORMAL CELLS FORM CHEMOTHERAPY WITH
MDM?2 INHIBITORS

[0310] PrEC normal prostate epithelial cells were seeded in 6 well pates and
incubated with Ke-63 (1 uM and 2.5 pM) for 24 hours, then 1 pM TAXOL
(paclitaxel) was added for 2 days. Trypan blue was used to determine cell
viability. The data showed that when normal prostate epithelial cells were
pretreated with Ke-63, cells were protected from TAXOL (FIG. 15)

[0311] Having now fully described the invention, it will be understood by
those of skill in the art that the same can be performed within a wide and
equivalent range of conditions, formulations, and other parameters without
affecting the scope of the invention or any embodiment thereof. All patents,
patent applications and publications cited herein are fully incorporated by

reference herein in their entirety.



NR (C=NR')NR"'", (CH2)p(CH2CH20) n- (CH2) MR SO2R",
-COR, -SOR, or -S@2R; and n, m and p are each
w0 pabefpersdent |y 1-6. WO 2006/ 091646 PCT/ US2006/ POBRR106/006221
182 11. The conpound of claim 10, havi ng one of
Formul ae XI-XXVI: Rlo Rlo RRo RlLo OM-R11 ONRii
NRi ONRI1 R NR7T R )NR7T RL NR7 RL NR7 /| R5
RS R\ R RS NRs NCORs NOR9 NCO XI XI'l Xl XV
Rlo RRo Ro R o ONRIi NRi ONRL1L Ri
N R7 W}N&&Y)S%IAWBBI@ NR7 RL,, '"RE R RS\ RS Rs
XV

NCO Rs RS"NCO RS / NCO XV XVI XVI1 XXIIl Rio Rlo
Ro Ro O\/NRLI1 ONRI1 O/NRI1 ONRi R N\R7
ROkNRZTRNRZRN RF11 \ .' RS\ " Rs RO N
ORs | Ng&wllgig%FgmmaQ: HXIX XX XXH | XXI1 Rio
Rlo R'o Rio RI1T O NRI1T O/NRI1 NRi R NR7
NR7 N R7 N R7 .
4
Rs Ry
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Rom— | Y
X
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or a pharmaceutically acceptable salt or prodrug thereof, wherein:

Xis CH, O, N, or S, wherein Rg is absent if X is O or S;

Yis O, S, or NR';

Ry, Ry, Ra, Ry, Rs, Rg, and Ry are independently H or optionally substituted
alkyl, cycloalkyl, alkenyl, cycloalkenyl, alkynyl, aryl, heterocyclic, CO;R/,
OCOR', CONR'R", NR"COR', NR'SO,R", SO,NR'R", (C=NR')NR"R", or
NR'R"; or

R; forms an aryl, cycloalkyl, or heterocyclic group with one of Rs or R;

Rg is H or optionally substituted alkyl, cycloalkyl, alkenyl, cycloalkenyl,
alkynyl, aryl, heterocyclic, CO.R, OCOR', CONRR", SO;NRR", or
(C=NR")NR"R";

Ry is one to four groups independently selected from H, F, Cl, Br, I, OH, NO,,
alkyl, cycloalkyl, alkenyl, cycloalkenyl, alkynyl, aryl, heterocyclic, OR’,
CO,R', OCOR', CONR'R", NR"COR', NR'SO,R", SO,NRR", (C=NR')NR"R",
or NR'R"; and

each R', R" and R" is independently H or optionally substituted alkyl,
cycloalkyl, alkenyl, cycloalkenyl, alkynyl, aryl, or heterocyclic; or

R'and R", or R" and R", form a ring; or



Ri,, R, "RSRERS\ . R R ORI OR_R/ NONDO
XXI'TT XXIV XXV XXVI or a pharmaceutically acceptable

W@ 2006/09r64¢r odr ug t hereof . WO 2006/ 091646 PCT/US2006/006221
PCT/ US2006/ 006221 183 12. Ti& conpound of claiml,
having Formula XXIX: Z---RI0 R7 RLRe ROl ON H
XXI' X or a pharmaceutically acceptable salt or prodrug
t hereof, wherein: Zis 0, N\H NR, CH2, CHR, or
CR R'whdni @heiof R, an@R,as COPIRRG nilznl ope S)lﬁ s dridt Ritreay fuktheybe

revorBeskc g UG, @R o
g%gNR'NE%I\SUXﬂR'" (@B AW, ((@NR?NR (CHal @Ql)fl(t;';g%((‘;gjih)n
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(HEhD
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( CH2 GEBOR', ((TRhR)0m: @Hz ok CORRB", (CH,)p-(CH,CH,0)y-(CHo)m-
R o, 6&%_%23%20)“ (T REE SRR RS-k, SO ety
NR'(C=NR"NR", (CH)p~(CH2CH,0),-(CH2),-NR'SO;R", -CO-R’, -SOR’,

or -SO,R’; and

n, m, and p are each independently 1-6.

2. The compound of claim 1, having Formula II or Formula III:

or a pharmaceutically acceptable salt or prodrug thereof.



(CH2CH20O) n (CH2) m NR (C=NR") NR'' ,
(CH2) p(CH2CH2O) n(CH2) m NR SO2R ; -COR, -SOR ,
wOo 30@mte4@nd n, m and p are each i ndependent | pCT/US2008MD6221
2006/ 091646 PCT/ US2006/ 0062249 184 13. The conpound of
claim 12, having one of Fornmulae XXX-XLV: R o0 Ro RO
Ro Z2ZZZR NRI R NRT R NR7T R, NR7T R5.R5
RSIT \ "RE RE~-ORS/_OR9 ~-ORsi /I~ OHHH/ H
XXX XXX e dmp¥ad dfblainki,daVh@Fdinola®0 Z Z Z iZ Ri,
NR7 R, NR7T RLNR7T RR NR7T RS 1 \ RS RS R5 Rs-
NCORs N/~ORs- NORI No HHHH XXXIV XXXV XXXVI
XXXVII' RRo RRo Ro Ro ZZ ZiZR, N.RT R NR7 R
NR7 R, NR7 RS Rs RS\ " Rs™I | ORs ORs O Rs O
N

RS NNV%NN HHHH R

or a pharmaceutically acceptable salt or prodrug thereof.

4, The compound of claim 3, having Formula V or Formula VI:
Ra

Rz N7

R1\\\\“‘“

‘ AT
Rg 1
. P N
H

A\ V1

Rs
T
(/4
Rs

or a pharmaceutically acceptable salt or prodrug thereof.



XXXVI 11 XXXIX XL XLI Rio RRo Ro Rlo Z1Z Z Rd NR7

RR NR7T RRd NR7 RL 7TNR7 "" Rs | \ ' RS OR5G RS |
WR2006I%6 ' 0 RS Rs O HHHNHXLIT XLITI XLpOT/EE 06006221

a pharmaceutically acceptabliggsalt or prodrug thereof.

WD 2006/ 091646 PCT/ US2006/ 006221 185 14. The conpound

of claim1, having Fornmula XXVII or Formula XXVIII:

Rio RI10 NR11 0 NRI1 RNRZT RNR7 11, f /RSO R5

RO N © RO TNe Qdmpduhi o6Mim li, hi¥X¥g FdrmhlaGlL: a

pharmaceutically acceptable salt or prodrug thereof,

wherein: R10 and RI | are independently H, OH or

optionally substituted al k)ﬂ Reycl oal kyl , al kenyl,

cycl oal kenyl, al kynyl, aryl, terdoyclic, (CH2) -R,

(CH2) -NR R', (CH2)n NR ) gy - NR SQ2R’,

(CH2)n- NR (C=NR' )NR, ,° (CH2) - COOR

(CH2) -CONR R', (CH2)n-

(CH2) -SGB8H, (CH2) -

(CH2CH20O) n( CH2) m OH,

1
3

or a pharmaceutically acceptable salt or prodrug thereof.

6. The compound of claim 5, having Formula VIII or Formula IX:

or a pharmaceutically acceptable salt or prodrug thereof.

7. The compound of claim 1, wherein one of R; and R; is optionally

substituted aryl or heteroaryl.

8. The compound of claim 1, wherein one of R; and Ry is cycloalkyl,

straight or branched alkyl, amide or ester.

9. The compound of claim 1, wherein one of Rs and Rg is Cs.i5 alkyl,

aryl, or heteroaryl.



(CH2CH20) n- (CH2) NnDOOR , (CH2CH20O)n (CH2) MCONR' R',

(CH2CH20)" (CH2)mM NR R', (CH2CH2O n-(CH2),,; NR COR',
W@ @@ n(CH2) , n NR (C=NR" )NR ", PCT/US2006/006221

(CH2CH20) n(CH2) m NR SO2R", (1&€H2) P (CH2CH2O) n

(CH2) m OH, (CH2)p-(CH2CH20) n- (CH2) m OR'

(CH2) p- (CH2CH20O) n(CH2) m COCOR

(CH2) p- (CH2CH20) n( CH2) m CONR' R,

( CH2) . ( CHAEEEH Yot d 2 aim 1,MRViRE Foru@al2): p- ( CH2CH20) n

(CH2) m NR COR', (CH2)p (CH2CH20 n-(CH2) m

NR (C=NR')NR'"', (CH2)p (CH2CHR{Y n- (CH2) MR SC2R",

-COR, -SOR, or -S02R; an§-g,,m and p are each

i ndependently 1-6. WD 20063091646 PCT/ US2006/ 006221

186 15. The conpound of claim 1l Igaving Fornula XLVI:

R NR7 REROiIi / O N R, INor7a phar maceutically

acceptable salt or prodru r 16. The conpound

of claim 1, having Fornu I-) : R5R3 RI NR9O i R12

CN p H XLVII or a phar  cal"FD acceptabl e salt or

prodrug thereof, wherein: 2 Hs one to four groups

i ndependently sel ected from F, d, Br, I, OH N,

al kyl, cycl oal kyl, al kenyl, cl oal kenyl, al kynyl,

aryl, heterocyclic, OR,

or a pharmaceutically acceptable salt or prodrug thereof, wherein:

1

a

Rjo and Ry; are independently H, OH or optionally substituted alkyl,
cycloalkyl, alkenyl, cycloalkenyl, alkynyl, aryl, heterocyclic, (CH),-R,
(CH3),-NRR", (CH,),-NR'COR", (CH2),-NR'SO2R", (CHy)p-
NR'(C=NR™MNR", (CH;),-COOH, (CH,)»-COOR', (CH;),-CONR'R", (CHz),-
OR!, (CH,),-SR!, (CH,),-COR', (CHp)s-SOsH, (CH),-SONRR", (CHy),-
SO,NR'R", (CH,CH,0),~(CH,)-OH, (CH,CH,0),-(CHp)-OR',
(CH,CH,0),(CH;),-COOR!, (CH,CH,0),~(CH3)-=CONR'R", (CH,CH,0)p-
(CH,)»-NR'R", (CH,CH,0),-(CHy)m-NR'COR", (CH>CH;0)~(CHp)m-
NR'(C=NR™NR", (CH;CHz0)y~(CHz)m-NR'SO2R",  (CH3),-(CH2CH20)n-
(CH2)n-OH, (CH,),-(CH,CH0)0-(CHp)m-OR!, (CHz)p-(CH2CHz0)5-(CHz)m-
COOR!, (CHy),~(CH2CH20)5-(CH2)m=CONR'R", (CHy)p-(CH,CH20)n-(CHo)m-
NR'R", (CHz)y~(CH2CH20)a~(CH2)m-NR'COR", (CH,)p-(CH2CH20)n~(CHz)m-
NR'(C=NR")NR", (CHz)p-(CH2CH20);-(CH2)-NR'SO,R", -CO-R’, -SOR’,
or -SO,R’; and

n, m, and p are each independently 1-6.



C2R, OCOR, CONR R', NR'COR, NR SO2R', SO2NR R",
(CGNR)NR'R, or NRR ; and nis 0, 1, or 2. 17. The

wa@ orpoersds of claim 1, having Formula XLVIII: VECT/US2006/006221
2006/ 091646 PCT/ US2006/ 00622ig» 187 R3 R, NR4A R5 RO
/ 0 O XMVl or a pharmaceutically acceptable salt

or prodrug thereof. 18. The conpound of claim17,

havi ng one of Formulae XLIX-LXIV: R3 R3 R3 R3 R N R4
R N R4. Rl TIN-d3hp&ind oREl1iRdh 10RZiving Bse &R FREnlacRA )tXQ’I ROO
S OR/ ORsi / OO XLIXL LI LIl R3R3 R3 Rim
NR4 RL NP Rid NNR4A RN R4 R RsrRoR ; ° s Rs s s
/| o Os /o\(ﬂ@Rs | QO s OLII&E)NI-F%LV LVI _ RBRR3
R3 Rle’:EiL}RI I\I-R R,yRJ\IR4R| N, R4 Rs I°X Rs.s

a;EE

XX

or a pharmaceutically acceptable salt or prodrug thereof.



Rs/ OORIM\ s OR/ ORs O LVII LVIII LIXLX R3 R3
RBRB RAdNRIAR NRMARdIdNRMR NRA 0O Rg\ 11
WR200099046 | \ Rs 1 \ " RS O/ ORs ORs O LXeCL/KEE1006/006221

LXITI LXIV or a pharmaceutigegd |y acceptable salt or
prodrug thereof. WO 2006/ 091646 PCT/ US2006/ 006221 188
19. The conpound of claim1, having Fornmula LXV: R0
ONRL1I R NRA 4R5 R/ OO LXV or a

phar mag e utrhe adrhpsuditsreptnabnevis@fdrmols XXMIRAr ug t her eof ,
wherein: Rip and R11 are independently H OH or
optionally substituted al kyl, cycloal kyl, al kenyl,

cycl oal kenyl, al kynyl, aryl, elic, (CH2)"-R,
(CH2)"-NR R', (CH2)"-NR COR', R SO2R', (CH2)n
NR (C=NR')NR'', (CH2)nOO00OH, ( -COX', (CH2

-CONR R', (CH2)"- OR, (CH2)"-
-S03H, (CH2) -SONR R', ( !
(GRG0, - (CHR2),,, - OH, CH2) m OR

or a pharmaceutically acceptable salt or prodrug thereof, wherein:

Zis O, NH, NR’, CH;, CHR’, or CR'R”;

Ryo is H, OH or optionally substituted alkyl, cycloalkyl, alkenyl, cycloalkenyl,
alkynyl, aryl, heterocyclic, (CH)s-R', (CH2),-NR'R", (CH,),-NR'COR",
(CH,),-NR'SO,R", (CH,)n-NR'(C=NR")NR", (CH1),-COOH, (CH),-COOR,
(CH2),-CONR'R", (CH2),-OR!, (CH;);-SR', (CH),-COR', (CH,),-SOsH,
(CH,)»-SONR'R", (CH;),-SO,NR'R", (CH,CH;0),-(CH2)m-OH, (CH;CH0),-
(CH)m-OR', (CH,CH,;0),-(CH2)n-COOR', (CH;CH,0),-(CHz)m-CONR'R",
(CH,CH;0),-(CH2)m-NRR", (CH,CH;0),-(CH2)»-NR'COR", (CH2CH20),-
(CHp)m- NR'Y(C=NR"NR", (CH;CH;0),-(CHz)m-NR'SOzR",  (CHy),-
(CH,CH;0),~(CH)~OH, (CH,)p-(CH,CH,0)5-(CH3)m-OR, (CH,),-
(CH,CH0),~(CHz),-COOR', (CHa),-(CH2CH20)n~(CHy)n-CONR'R", (CHa),-
(CH,CH,0),-(CHz)m-NR'R", (CH2)p-(CH2CH,0),-(CH3)»-NR'COR", (CHy),-
(CHCH0)n-(CH)m-NR(C=NR")NR", (CH2)p~(CH2CH0)5~(CHz )
NR'SO,R"; -CO-R’, -SOR’, -SO;R’; and

n, m, and p are each independently 1-6.



(CH2CH20) n( CH2) mCOOR , (CH2CH2O) n(CH2) m CONR R',
(CH2CH20) "- (CH2)M\R R', (CH2CH20) n(CH2) m NR COR',
W oM@ n (CH2) m NR (C=NR')NR'', (CH2CH20) nPCHR$2006/006221
NR SC2R', (CH2)p(CH2CHzO) n 144CH2) nOH, (CH2)p
(CH2CH20) n(CH2) mMOR' , (CH2) p- (CH2CH2O) n(CH2) m COOR
(CH2) p(CH2CH20) " - (CH2) m CONR' R,
(CH2) p(CH2CH20) 1- (CH2) m NR R',
( CH2) 13( CH2 f-dpbiraHdR }1anNR, RO E oné GHIR)(1EHZTKIXDWN
(CH2)m NR (C=NR') NR"'
(CH2) p( CH2@K20) " - ( CH2) rBNR” SC2R', -3 R, -SOR, ReoOr
-S2R ; apd n, and g‘are each | pendently 1/26

iNR19, hawi ngyane of Fei;
091646 P 006/ 00 é’gg
INRI& Rl AHRITRAERE - Rardl
0 LXvi
phar magguti cal | y acespt abl e sal txxar prodrug tﬂafnreof

21. The conpound of claim 1, having one of Fornul ae
LXVI 11 and ReXI X: 11 i 1% Z ZRlL NP4 Re NR4 FRS R

HH 11 LX X/Zor a
Re sal t rQr~predr ug thfe FRy
RN, CHZ, el CR
a “, 5 X | R5
A 0 Rel /\o R /\o
H H H
XXXV KXXVI XXXVI]

XXXVIH
R‘10 l;w ]?10 ||?1o
z /s Z Lz
R1/ N/R7 R1 / N’R7 R11 ; N,R7 R1 ; N/R7
T “Rs R @i‘ & o Rs R e Rs
Re™ = N o] ] = N (8] Ro—r P N lo) Cl _ N 0
H H H H
XLN XLt XLIV XLV

or a pharmaceutically acceptable salt or prodrug thereof.



R I is H OHor optionally substituted al kyl,
cycl oal kyl, al kenyl, cycl oal kenyl, al kynyl, aryl,

woewenesyel i c, (CH2) R, (CH2)"NR R', (CH2)"- NRETZOR006/006221

(CH2)"- NR SO2R', (CH2)"-NR (&NR' )NR'', (CH2)"-000H,

(CH2)"-COOR, (CH2)r,-CONR R', (CH2)"-OR, (CH2) SR,
(CH2)"-COR', (CH2)"-SBH, (CH2)"-SONR R', (CH2),
S@2NR R', (CHCH20 " (CH2),,,-OH, (CH2CH2O)"- (CH2) m
R, (£H2GHe Qompbddd2)f’ clafdODR having Formula XXVII or Formula
C}Qgigﬁ%";(C}Q),,,-(JJVR R', (CH2CH20 "-(CH2) M\R R",
]1-(CH2)n1NR COR', (CH2CH2O " WD 2006/ 091646
PCT/ US2006/ 006221 190 (CH2) m NR ( C=NR" )NR
(CHR2CH20) n(CH2) M\R $GBR', (CH2)p  (CH2@HRO) " (CH2)n0—I
(CH2) p- (CH2CHRO) N (GHB}m OR , (OH2) p- N-R:
(CH2CH20) " - (CH2) REOOR | (CHQ)p
(CH2CH20) " - ( CH2) m CONR J:R7, (CH2) P
( CH2CH20) n- ( CH2)
(CHQCHQC»n (C}Q P Re D
(CH2CH20) " o2 ' "YNR''  RLEH2) p
(CH2CH20) ™ ((}?2 “NR SCPR ; cé ) ~8ORC - SO2R
and n, m and p are &hch independentiy -6. 22. A
met hod of prepari XoXy/ormpound of FoX}N\AIIX,
conprising: a) condensing a conpound of Fornmula 1 with
a conpound of Forrmula 2, to forma conpound of
For nmuprs r@amﬁceu@callsegcc@owlm@ oRpOMNE thefepf, wherging  p)
condepgi ngy a&om@%ﬂ(ﬁnﬁy ﬂ:obﬁulna o'p?’tld‘i’{hlw1 sﬁ)sﬁ'tﬁfé'@odlm
of Fornula a conpound Formula™5 to forma
corrpoEDf‘Fh’a]clfVl F"’élf%ﬂl £ygoallginy. F%ll‘émle apyl—byterepyglic, ICHR-RY
Ph (CH),-NR'R", (CH,),-NR'COR", (CH2),-NR'SO.R", (CHo)n-
NRY(C=NR™NR", (CHy),-COOH, (CH),-COOR', (CH2),-CONR'R", (CHp)s-
OR', (CH,);-SR!, (CH;);-COR!, (CH,),-SO3H, (CH,),-SONR'R", (CHy)-
SO,NRR", (CH,CH,0),~(CH,)m-OH, (CH,CH,0)p-(CHp)m-OR',
(CH,CH,0),-(CH2),,-COOR', (CH2CH,0)p~(CHz)m-CONR'R", (CHyCH,0),-
(CH3)m-NR'R", (CH,CH20)-(CH2)-NR'COR", (CH2CH0)o(CH2)w-
NR'(C=NR")NR", (CH;CH,0);-(CH2)m-NR'SOsR",  (CHp)p-(CH2CH,0)u-
(CHy)m-OH, (CHy)p~(CH2CH,0)y-(CHz)m-OR', (CHz)p-(CHCH,0)u-(CHy)ma
COOR!, (CHz)p-(CH,CH30),~(CHz)m-CONR'R", (CH2)p-(CH2CH0),-(CHy) -
NR'R", (CHy),-(CH;CH20),-(CH2)m-NR'COR", (CHy)p-(CH;CH,0)n~-(CHy)rn-
NR'(C=NR")NR", (CH,)-(CH,CH,0),-(CH2)n-NR'SO;R", -CO-R’, -SOR’,
or -SO;R’; and
n, m, and p are each independently 1-6.



O(OPh OR s RRi O RORI99NNPhN H3456

c) treating the conpound of Fornula 6 with an
wo@zoodioziengy agent to forma conpound of For mul BCXUSAME/006221

2006/ 091646 PCT/ US2006/ 006228 191 Ro, N R11 0 R1

NR7 RBR); O N H X wherein: R, and R5 are

i ndependently H or optionally substituted al kyl,

cycl oal kyl, al kenyl, cycl oal kenyl, al kynyl, aryl,

het er pcychingeo R of%@l aha@@ﬂrﬁula}(m CO?'

NR SO2R', SO2NR R', (C-NR')NR'R orNR R ; R7 is H, RO

is one to four groups i ndepgngent LK, sel ect ed fromH,

F, d, Br, I, OH N2, alky cl oal kyl, al kenyl,

cycl oal kenyl, al kynyl, cycl ic, OR,

CO2R, OCOR, CONR R’ RoP Y’ SOPR', SC2NR R,

(C—NR” JNR'R', or NR R"; 1l are i ndependent Iy

H, OH or optl onal |y substi t utébl al kyl ,

XLVI

or a pharmaceutically acceptable salt or prodrug thereof.

16.  The compound of claim 1, having Formula XLVIL:

XLVII

or a pharmaceutically acceptable salt or prodrug thereof, wherein:

Ry is one to four groups independently selected from H, F, CI, Br, I, OH,
NO,, alkyl, cycloalkyl, alkenyl, cycloalkenyl, alkynyl, aryl, heterocyclic, OR’,
CO,R', OCOR!, CONR'R", NR"COR', NR'SO;R", SO;NRR", (C=NR")NR"R",
or NR'R"; and

nis 0,1, or2.

17. The compound of claim 1, having Formula XLVIIIL:



cycl oal kyl, al kenyl, cycl oal kenyl, al kynyl, aryl,
heterocyclic, (CH2)"-R, (CH2) -NR R',

W@ @It COR', (CH2)n NR SQ2R', (CH2)"- NR (E=INBS2006/006221

JNR ", (CH2)"-COOH, (CH2)"-C¥R , (CH2)"CONR R',
(CH2)- OR, (CH2)"-SR, (CH2)"-COR , (CH2) SQBH,
(CH2)n SONR R', (CH2)a- SO2NR R', (CH2CH2O) n(CH2) m OH,
(CH2CH20) n(CH2) ", - OR, (CH2CH2O " (CH2) m COCOR ,
(CH2CH20) " - (CH2) , nCONR' R, (CI-R O)n (CH2),,,-NR R",
(CH2CH20) " - (CH2) m NR COR", _( CH2 O"-(CH2) m
NR (C=NR')NR, (CH2CH20 "- NR @ZR'
(CH2) p(CH2CH20O) " - (CH2) m OH,

CH2CH20) n (CH2) m

( CH2) p- (CH2CH20)n(CH2)
COOR , (CH2)p (CH2
(CH2) p- (CH2CH20) *
(CH2)p-(CH2CH20)n(CH2) n
(CH2) p(CH2CH20) " - (CH2) m AR (C=NR') NR -,

(CH2) p(CH2CH20) " - (CH2) , nNRL¥tPR', “CO R, -SOR, or
- S2R ot 2 Bh etIy16 and WO
2006/ 06 B s RN AL e RSy bRYFRTISR! R and R"

i s independently H or optionally substituted al kyl,
cycl odBKBhe corapdaadiy clalrﬁym,lh@ahé@fa)bkl?orﬁahisymb{ L&Yl , or
heterocyclig; or R and;R', or R' and R'", forma
A r|ng 23. RA‘ hod of Rp RA/ing agc nhpgund of f
ihg: a) con S|ngac ound of F&
o')aeggundR opafil @ R GdBr m a
of FormJ 3 P7; R °0 R1CHO
condensi ngxt he conmpound of Formulia 17 with a gonpound
of Formula 4 and a conpound of Formula 5 to forma
h

Rs

conpound Qf OF‘Wlaj/\é‘ik Rt o. Q'pRll OPh R
N4

5 N,
//\0 A0 //\OR RQ{;E;:ORE

L LVI
Ry
g& Q’R‘t g& Ri,, Q’R:a
' AN "IR
1 5
I W O
CL Py
Lvi Lvil LX
R R
Q—R“ Q 4 gR4 ng&
: nf )
Xy R
i 5
O\ Re 0
XS99 by

Lxi X LXIv

ora pharmaceutically acceptable salt or prodrug thereof.



RLR N--~- OOPh ORS O Rs ONxPh ~-R5 RO Cro OO

H 17 4 5 18 ¢) treating the conmpound of Fornmula 18
wowdaok/ogrs4Oxi di zi ng agent to forma conpound oOPCFHUSI006/606221

LXV. WO 2006/ 091646 PCT/ US208%/ 006221 193 R10, N. R11

ORLN R4 R5 RO/ O 0 LXV wherein: R and R5 are

i ndependently H or optionally substituted al kyl,

cycl oal kyl, al kenyl, cycl oal kenyl, al kynyl, aryl,

het er B¢ Y&d dotpowtid@RelainOCERing FoGhiRh BXY: NR' COR

NR SC2R', SO02NR R', (C=NR )NR'R_, or NR R R4, is H

RO is one to four groups |ndepeﬁd%ntly sel ect ed from

H F, d, Br, I, OH N2, kyN—Rypcl oal kyl , al kenyl ,

cycl oal kenyl, al kynyl, aryl, RNeterocyclic, OR’ ,

CO2R, OCOR, CONR R', NR';:QO?’, NB‘ RRO2R', S2NR R,

(CGNR)NR'R, or NR R" Ri oxand}R11 are |ndependently

H, OH or optionally substi kyl,

LXV

or a pharmaceutically acceptable salt or prodrug thereof, wherein:

Ry and Ry are independently H, OH or optionally substituted alkyl,
cycloalkyl, alkenyl, cycloalkenyl, alkynyl, aryl, heterocyclic, (CHz),-R,
(CH2)»-NR'R", (CH3),-NR'COR", (CH2),-NR'SO,R", (CH3)o-
NR'(C=NR")NR", (CHy),-COOH, (CH,);-COOR/, (CH2),-CONR'R", (CHz),-
OR!Y, (CH).:-SR', (CH2),-COR', (CH2);-SO3;H, (CH),-SONR'R", (CH)n-
SO,NR'R", (CH,CH;0),-(CH3)m-OH, (CH,CH,0),~(CH3)n-OR',
(CH,CH;0),~(CH,),"COOR!, (CH,CH,0),:-(CH,)m-CONRR", (CH,CH0),-
(CH)m-NR'R", (CH,CH,0),-(CH2)n,-NR'COR", (CH,CH,0)p~(CHy)m~
NR'(C=NR"NR", (CH,CH0),-(CHy)m-NR'SO,R",  (CHy),-(CH,CH,0),-
(CHp)-OH, (CHa)p-(CHCH,0),-(CH2)-OR', (CH2),-(CH2CHy0),~(CHz)m-
COOR, (CHy),-(CH,CH;0),~(CHy)n-CONR'R", (CH2)p~(CHCH,0)n-(CHy )i
NR'R", (CHz)p~(CH,CH0)n-(CH2)m-NR'COR", (CHy)p~(CH2CH0)0~(CHp)en~
NR'(C=NR"NR", (CH,),-(CH,CH,0),-(CHa)n-NR'SO2R", -CO-R’, -SOR’,
or -SO;R’; and

n, m, and p are each independently 1-6.

20. The compound of claim 19, having one of Formulae LXVI and LXVIL



cycl oal kyl, al kenyl, cycl oal kenyl, al kynyl, aryl,
heterocyclic, (CH2)"-R, (CH2) -NR R',

W@ BHap9164NR COR', (CH2) -NR SO2R', (CH2)- PCT/US2006/006221
NR (C=NR')NR -, (CH2) -COCH, 1§oCH2) "- COOR , (CH2)
-CONR R, (CH2)"- OR, (CH2)"-SR, (CH2)"-COR ,
(CH2)"-SCB8H, (CH2) -SONR R', (CH2)- SO2NR R',

(CH2CH20 n (CH2)m OH, (CH2CH20) n (CH2) m OR,
(CH2CH20) n( CH2) nDOCR' R, ( CH2CH2O) n (CH2) m R R',
(CH2CH20) n- (CH2)mNR' (CH2CH20) n( ) mNR COR',

( CH2CH20) " - ( CH2) nf l‘{’(‘ENR") NR'", 0_8 Fﬁ?“
(CH2CH20)n(CH2)mNF€,_SOZR' (CH2) p(CH2CH20Yn  (CH2) m

OH, (CH2)p(CH2CHR
(CH2) p(CH2CH20) " -

, , or
-S02R ; n, m and p are each independently 1-6; and WD
2006/ 091646 PCT/ USNI06/ 006221 194 eachLRvil R* and R’
i s independently H or ogtl onal | y substituted al kyl,

cycl o8t E}Tam%?F‘E’éﬂWaCCe@? I 621 g erngiug therdefiny |, aryl, or

heterocyclic; or R and R, or R' and R'", forma
rlng 2245 r parin of mul a
XXl X, “€o nlg %@hg@% C%ﬁnégn in oneg)f ?‘m@u{i%% 11 81|1d | a
3 with a conpound of For rrul a 4 and a conpound of
Fonnula 5 to forma crpupound of Formula 7, oOPh 0 0
Ph OPh + HPh ~-- IT 5 Rl NRyNO4R' HRy O 3
N H

1,' N—Ra4

NI

LXVI LXIX

or a pharmaceutically acceptable salt or prodrug thereof, wherein:

Zis O,NH, NR’, CH,, CHR’, or CR’R™;

R,y is H, OH or optionally substituted alkyl, cycloalkyl, alkenyl, cycloalkenyl,
alkynyl, aryl, heterocyclic, (CHy),-R', (CHy)-NR'R", (CH,),-NR'COR",
(CHz)a-NR'SO2R", (CH2),-NR'(C=NR")NR", (CH,),-COOH, (CH,),-COOR,
(CHz)»-CONRR", (CH),-OR!, (CH,),-SR!, (CHa),-COR, (CH),-SO3H,
(CHy),-SONR'R", (CHz),-SO,NR'R", (CH2CH,0),-(CH,)n-OH, (CH,CH,0),-
(CH2)m-OR!, (CH;CH,0),-(CH;),,-COOR/, (CH,CH0)n~(CH,),,-CONR'R",
(CHCH0)5~(CH2)n"NR'R", (CH,CH,0),-(CHy),-NR'COR", (CH,CH,0),-



7 b) heating the conpound of Fornmula 7 in the presence

of an acid and then adding a reducing agent to forma
w@ orpoemsds of Forrmula 8, O O Ph HO HO Ph  ~Ph ~P@hUSRE6/006221

RLNR5S5 RS RO ORy O HH 798 <c¢) condensing the

compound of Forrmula 8 with a bl ocking agent followed

by trinmethylacetyl chloride and then acid to forma

compound of Fornula 10; WD 2006/ 091646

PCT/ US2006/ ONB2CANR"IOR",Ph (CHOHO).PAOHHIONR'SO:Rl  R(FGH)y- R,

the CSRRSHI- iRt o GO GHE R GO (6t

to fE@HIRCHDNHGLEeOPORN (CHR),-(EBECHHON-(CH)mEONPR", FGH:),-
(CHoCH,0)y-(CHz)m-NR'R", (CHy)p-(CH2CH20),-(CHz)m-NR'COR", (CHz),-
(CHCH;0)4-(CHz)n-NR'(C=NR")NR", (CH)p(CH,CHL0)(CHy Y-
NR'SO,R"; -CO-R’, -SOR’, -SO,R’; and

n, m, and p are each independently 1-6.

22. A method of preparing a compound of Formula X, comprising:
a) condensing a compound of Formula 1 with a compound of Formula 2,

to form a compound of Formula 3;

Ry
/
Rg—/| O  RyCHO R-/| 0
XN I ~N
H H
1 2 3

b) condensing the compound of Formula 3 with a compound of Formula 4 and

a compound of Formula 5 to form a compound of Formula 6; and

Rig~. R
10 N ﬂo
0 fPh
Ry R N"g,
Y/, Ox-O-_uPh R
3 T, e WL
RgT— o] T
TN N~ “Ph Rs Z N
H H
3 4 5 6

c) treating the compound of Formula 6 with an oxidizing agent to form a

compound of Formula X;



HOBr O-Ph RR, WNPhh RR NRS RS RO OROi O NNI10 11

e) displacing the halo group of the conpound of
wo-ordm4dl wi th RIOONa or RIONH2 to form a chopOs2ud6/006221

of Formula 12; LOO O Ph Phgy Br RO0-Z -:~ Ph Phh R N

R NN RS REBRROR i 0O NHH 11 12 f) treating the

conpound of Formula 12 with an oxidizing agent to form

a conpound of Fornula 13; and WD 2006/ 091646

PCT/ US2006/ 006221 196 O Fmo\l?\li,qu Rio-Z Ph R NH Ri

N R R5

0O

_R
Ry N7
TN Rs
Rg"T 0]

Z =N

H

X

wherein;

R, and Rs are independently H or optionally substituted alkyl, cycloaikyl,
alkenyl, cycloalkenyl, alkynyl, aryl, heterocyclic, CO,R', OCOR', CONR'R",
NR"COR/, NR'SO;R", SO,NR'R", (C=NR")NR"R", or NR'R";

R;is H;

Ry is one to four groups independently selected from H, F, Cl, Br, I, OH, NO,,
alkyl, cycloalkyl, alkenyl, cycloalkenyl, alkynyl, aryl, heterocyclic, OR’,
CO2R', OCOR', CONR'R", NR"COR', NR'SO,R", SO,NRR", (C=NR')NR"R",
or NR'R";

Rjp and R;; are independently H, OH or optionally substituted alkyl,
cycloalkyl, alkenyl, cycloalkenyl, alkynyl, aryl, heterocyclic, (CHz),-R',
(CHz)n-NR'R", (CH,),~-NR'COR", (CH)»-NR'SOR", (CH,)p~
NR'(C=NR")NR", (CH,),-COOH, (CH),-COOR', (CH;),-CONR'R", (CHy)n-
OR!, (CH2),-SR!, (CH2),-COR!, (CHj),-SO3H, (CHz),-SONR'R", (CHaz).-
SO,NR'R", (CH,CH,0),-(CH2)m-OH, (CH;CH,0)~(CH2)m-OR,
(CH,CH;0),-(CH)m-COOR!, (CH,CH,0),-(CHy)m-CONR'R", (CH;CH;0),-
(CHy)m-NR'R", (CH,CH,0),-(CHp);»-NR'COR", (CH,CH20)0-(CHp)m~
NR'(C=NR")NR", (CH;CH;0),-(CHy),-NR'SO;R",  (CHy)-(CH,CH,0),-
(CHy)m-OH, (CHy)p~(CH,CH,0),~(CHy)m-OR', (CHy),-(CHyCH,0),-(CHz)mm-
COOR!, (CH2)p~(CH2CH20)4-(CHz)m-CONR'R", (CH2),-(CH2CH,0)p~(CHy) -
NR'R", (CH2),-(CH,CH,0),~(CH2)n-NR'COR", (CHz)p-(CHCHO)-(CHp )~
NR'(C=NR"NR", (CHz)p-(CH,CH;0),;-(CH2)n-NR'SO;R", -CO-R’, -SOR’,
or -SO;R’;

n, m, and p are each independently 1-6; and



RO5RI 0 s HH 12 13 g¢g) alkylating the conpound of

Formula 13 with an al kylating agent to forma
wa@orpoomsds of Forrmula XXIX; Rio Z Rio-Z R NH RT/NSRE6/006221

RS RRO O5 NROi / OHHioa3 XXIX wherein: R, and

R5 are independently H or optionally substituted

al kyl, cycl oal kyl, al kenyl, cycloal kenyl, al kynyl,

aryl, heterocyclic, CO2R, OCOR, CONR R', NR'COR ,

NR SRR ,R' SRP R R, is( ﬁé‘é}d@@eﬁlﬁ R' o5 opiionNR Rubjstitléd iaﬂcyl

optlon sybstitu al kenyl n

alefé“ nyl, g@%ﬁl&“ﬁé am&‘?yl (a'@f:’ﬂf-?i{t I‘fj‘é{ ‘yR9 i's one
to foRJran@R'oupR“anﬂdzé'pknﬁlenhgy selected fromH, F, O,
Br, I, OH N, alkyl, cycloalkyl, alkenyl,

cycl oaI kenyl, al kynyl, aryl, heter ocyclic, OR’”
COPR 23 codrmethedayjrrepering Rigormzgrnd off mnséd@( , CORPIERER

( C—NI% ) NRcéndensing@cot¥pouRd of Iﬁﬁiﬁﬁla I witia c@ﬂi}:@uﬁ of Fofnula 2,
[ ndependentl H qr opt| onal |y substituted al kyl,

cycl o4l ‘P%V’lacoﬁ’lpk‘@ﬁ)?f Forpyleildal kenyl, al kynyl, ar yI or
heterocyclic; or R and R'", or R" and R'"', forma
ring; WO 2006/ 091646 PCT/ US2006/ 006221 197, Rio is H,
OH or optionally substituted al kyl, cycloalkyl,
al kenyl, cycl I, =
Roe | O R4CHO = o

N 1 Rg

0 XN g

16 2 17

b) condensing the compound of Formula 17 with a compound of Formula 4

and a compound of Formula 5 to form a compound of Formula 18; and

R10\ R

Ph
Ry
(e} (0] Ph
= / O
Re T l o
NG N Ph

17 4 5 18

c) treating the compound of Formula 18 with an oxidizing agent to form a

compound of Formula LXV.



al kynyl, aryl, heterocyclic, (CH) -R, (CH2),-NR R' ,
(CH2),; NR COR', (CH2)nNRSO2R', (CH2).-NR (C=NR')NR,

WO BHapIedO0H, (CH2)"-COOR , (CH2),-CONR R', (EERYS2006/006221
-OR, (CH2)"-SR, (CH2) -COR3 (CH2) -SO3H, (CH2)
-SONR R, (CH2) nS2NR R', (CH2CH20 " (CH2) m CH,
(CH2CH20n (CH2)m OR , (CH2CH20) n- (CH2) m COOR
(CH2CH20) n(CH2) M CONR R', (CH2CH20) n- (CH2) m NR R,
(CH2CH20) n- (CH2) m NR COR", R;j O"- (CH2)m
NR (C=NR')NR'', (CH2CH20) n )m NR SO2R', (CH2)p
(CH2CH20) n- (CH2) , nOH, (CH2) p CH2CH20)n (CH2)mCR
(CH2) - (CH2CH20) n- (CH2) C%)OR ,\[ ) p(CH2CH20) n
(CHR2)MCONR R', (CH2)p ( On(CHR) MR R",
(CH2) p(CH2CH20) n(CH2) , , ;
(CH2CH20) n(CH2) m NR' ( G5
(CH2) p(CH2CH20) n( CH2) m ; -COR, -SOR,
-S2R; Zis 0, NH NR, CH2, CHR, or CRR'; and n,
m and p are each independertX¥ 1-6. 25. A
phar eutl cal conposition conprising a conpound of
clai M T"aNd a pharmaceutically acceptable carrier.
26. ARmetdhRdarefindepdridbitlyi i @r opfidnally ewstituiahdlkek cycloalkyl,

d' V' Sehl?erl 1 cx{'l?o‘z{ﬁée a%f&ﬁ?lt %%@teﬁ%l@ ‘oo Rd %di@tcﬁ&bﬂm"

rising contacting cell
WI t h I& "Qﬂﬂ‘rﬁ%ﬁdﬁ;@h%fSCbNEiRﬁ]@‘NBWR'R'"W@%%I' of rendering
a celmt;‘sqpy tive to additional agent (s) conpri Si ng
cont ing the cell with a conpound claiml.

The nRstineep toffoug BRiph IQdPPequPFItYH%‘Pc@chPﬁ? Hsﬁ & Roh P&Id‘fphg
t he Cﬁk}h Mcﬁ&ﬂlkyﬁdﬂi{ehjrlo RloaB@EN] eHynyl,2&y1, HoRrddRiBODRAf

o 8 351 L0 oG BRI e

PCT/ Ue2@0®/, 006221 198 30. The met hod of cl ai m 28,

et 4 28 1,200 HORaLAR0IOR) ! el Bhuge T

di sor detoalkyl, atkenyl, cycloalkenyl, alkynyl, aryl, heterocychc (CHz)n-R',
(CH2),-NR'R", (CHy),-NR'COR", (CH2)y-NR'SO-R", (CHy)p-
NR(C=NR")NR", (CH,)»,-COOH, (CH,),-COOR', (CHz),-CONR'R", (CHa)x~
OR!, (CH),-SR', (CHp),-COR', (CHj),-SOsH, (CHz),-SONRR", (CHy)s-
SO,NR'R", (CH,CH,0),~(CH)-OH, (CH2CH,0),-(CH)-OR',
(CH,CH,0),-(CH,)m-COOR!, (CH2CH,0)p~(CHy)m-CONRR", (CH2CH20)n~
(CH2)m-NR'R", (CH,CH,0)»-(CH2),-NR'COR", (CH2CH0),-(CHz2)m-
NR'(C=NR"NR", (CHyCH,0);-(CHy)-NR'SO2R",  (CH3)p-(CHyCHy0)y-
(CH)m-OH, (CHy)p-(CH,CH,0)y-(CH2)m-OR!, (CHa),-(CH,CH,0)5-(CHy )~
COOR!, (CHz)p-(CH,CH;0),~(CH2)m-CONR'R", (CH2)p-(CH,CH,0),-(CHo)m~
NR'R", (CHz)p~(CH2CH,0)n-(CH2)r-NR'COR", (CHa),-(CHCH,0)p-(CHy )i
NR(C=NR")NR", (CHjz),-(CH,CH,0)p-(CH2)m-NR'SO,R", -CO-R’, -SOR’,
or -SO,R’;

n, m, and p are each independently 1-6; and

o~



ani mal , conprising admnistering to said animal a
therapeutically effective anount of a conpound of
w@b@onvibss 32. The nmet hod of claim 31, further PCT/US2006/006221
conpri sing adm ni stering ani94additional agent(s). 33.
The nmet hod of claim 32, wherein said additional
agent(s) is a chenotherapeutic agent. 34. The nethod
of claim 32, wherein said additional agent(s) is
r adi atachrR', R35nd Tk isvetléreddeofly d1 ai mp8dnallyversgiuted sdiiydl
di sor A The
met ho%/%fo?ﬁ(@r Qk‘%‘i\égg}r& CEIIP'L%L@BS% h%g‘f@%%%f [ ? gr ative
di seaRend 8", ocBhodR", BTmaThg net hod of clai m 32,
wherei n said conpound of claiml is admnistered

prior_to sai itional a ent met hod  of
Gl ai 72, RHERG § PR EesRaURAHrBNAT R, b
admi na)st ercegieaditges cmiodldad@bﬁmmiabmﬁg ermhlé@)xd ofSfhrmillad
net hod .of cla 0 sai nd.of claiml
is a%aﬁfg?(é@ga%d&ﬁ‘vﬁﬁﬁo § W Oﬁné;}’;f%u &d’l;tl onal

agent (s). 40. A nethod of i nh| b|t| ng the interaction
bet ween p53 or p53-re| ated proteins and MDM2 or_  p,

VDMR- r el at e®q pr ot €99s%i.AFa cel |, conpri sing g
the cell to conpo ndjgf clai 1. WO 2006/ 091646
PCT/ US2¢ 21+ 199 4% A net of i nhi BY

gr owt h° yperproliferdative cell contai Rs
functional p53 or p53-related proteins, B f
exposing Bhe cell to a conpound of claim1.” 42 A

nmet hod of treating, ameliorating or preventing a

hyperproliferative e chara terize
b 6B orte Gt arP oA Sy s sh it BT e
I N anaddivigatduciag agent ts forn aadmbasunébElemglaBo sai d ani nal

a therapeutically effective anmount of a conpound of
claim 1.

Ph Ph
0= Ho. Ho
Ph Ph
N R4 N
Rs X Rs
Re- 0 Ro=r 0
9 N A N
H H
7 8
c) condensing the compound of Formula 8 with a blocking agent

followed by trimethylacetyl chloride and then acid to form a compound of

Formula 10;



43. A nethod of rendering a normal cell resistant to

chenot herapeutic agents or treatnents, conprising
wa@ombaeteihg the cell with a conpound of clai mPAT/UL2M06/006221

The nmet hod of claim 43, whenein said nornmal cel

conprises wild-type p53. 45. A nethod of protecting

normal cells in an animal with a hyperproliferative

di sease fromthe toxic side effects of

chenot herapeutic agents or treatgengs, conprising

adm nistering to said anin&] a conpoyndppf claim 1.

46. The nethod of chgi P43, wher éiPn, safd normal cells

conprise wld-type Bf cl ai m 45,

wher ei n sai d hyper gtelitherati ve eage is cancer

48. The net hod of ' i

p%3. 49. A nethod
for the treatnent, ioration, orHprevention of a
di sorder or conditiog caused by the adm nistration of
a chenot herapeuti c agent or WO 2006/ 091646
PCT/ US2006/ 006221 200 treat nent, conpri sing
coaaddiyi Ni $de@ink NBe &lﬂlﬁﬁﬂpﬁﬂﬂorﬁlﬁladwﬁﬂh 3 HaDgaatigNager to
under goi ng treatnept_ wit _chenot her apeuti c agent or
treatﬁ@ﬁ?gd%ﬁﬁmﬁﬂgfﬂ%?ﬁﬂﬁaﬁ¥ claim 49, wherein said
di sorder or condition is nucositis, stomatitis,
xerostom a, a gastrqgntestinal di sorder, or alopecia.
51. The net hod ai m49, wherein Qde(conpound of
claim1lis adnLEis LBd to said aningl prj to

ai &penntherapeut|c

adm nistration o
treatment. 52. & n‘conprising a co
, further co

of claim1.

53. The kit of
i nstructi ong
ani mal . N

ﬁd to an

©

e) displacing the halo group of the compound of Formula 11 with Rj0ONa or

R;oNH; to form a compound of Formula 12;

f treating the compound of Formula 12 with an oxidizing agent to form a

compound of Formula 13; and



54. The kit of claim52, further conprising an
addi tional agent(s). 55. The kit of claimb54, wherein

W@ adod/oguddé t i onal agent(s) is a chenot her apeut PCT/a§m0/006221
56. The kit of claimb53, whapgein said instructions are
for adm nistering said conpound to an animal having a
hyperproliferative disease. 57. The kit of claim 56,
wherein said hyperproliferative disease is cancer.

2) alkylating the compound of Formula 13 with an alkylating agent to

form a compound of Formula XXIX;

Rio—7:

wherein:

R;, and Rs are independently H or optionally substituted alkyl, cycloalkyl,
alkenyl, cycloalkenyl, alkynyl, aryl, heterocyclic, CO;R', OCOR', CONR'R",
NR"COR', NR'SO;R", SO,NR'R", (C=NR")NR"R", or NR'R";

R, is optionally substituted alkyl, alkenyl, alkynyl, CO,R', OCOR', CONR'R",
SO,NR'R", or (C=NR')NR"R";

Ry is one to four groups independently selected from H, F, Cl, Br, I, OH, NO,,
alkyl, cycloalkyl, alkenyl, cycloalkenyl, alkynyl, aryl, heterocyclic, OR’,
COZR', OCOR', CONR'R", NR"COR', NR'SO,R", SO,NR'R", (C=NR")NR"R",
or NR'R";

each R, R" and R" is independently H or optionally substituted alkyl,
cycloalkyl, alkenyl, cycloalkenyl, alkynyl, aryl, or heterocyclic; or

R'and R", or R" and R", form a ring;
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Ry¢ is H, OH or optionally substituted alkyl, cycloalkyl, alkenyl, cycloalkenyl,
alkynyl, aryl, heterocyclic, (CHz),-R', (CH2)»NR'R", (CH,),-NR'COR",
(CHy)-NR'SO;R", (CHy),-NR'(C=NR")NR", (CHz),-COOH, (CH),-COOR,
(CH,),-CONRR", (CHp)-OR!, (CH)s-SR', (CH),-COR', (CHz)a-SO;H,
(CH):-SONR'R", (CHz),~-SO:NR'R", (CH2CH20),-(CHy)i-OH, (CH2CH>0)n-
(CH)m-OR!, (CH2CH;0),-(CH;);n-COOR!, (CH;CH;0)-(CH2),-CONR'R",
(CH,CH,0),-(CH2)m-NR'R", (CH2CH,0),~(CH2)n-NR'COR", (CH,CH;O),-
(CH)w- NR'(C=NRMNR", (CH2CH;0),-(CH2)m-NR'SOR",  (CHy)p-
(CH,CH;0),~(CHz)m-OH, (CHa)p-(CH,CH20),-(CHz),,-OR, (CHp)p-
(CH,CH;0),-(CH,)m-COOR', (CH,),~(CH,CH,0),-(CHz)m-CONR'R", (CHy),-
(CH,CH;0),-(CHp)-NR'R", (CHy)p-(CH,CH20)y(CHy)n-NR'COR", (CHy)y-
(CH,CH,0)p~(CH2)m-NR'(C=NR")NR™, (CH2)p-(CH2CH;0),-(CHz) -
NR'SO;R"; -CO-R’, -SOR’, -SO2R’;

Z is O, NH, NR’, CH;, CHR’, or CR’R”; and

n, m, and p are each independently 1-6.

25. A pharmaceutical composition comprising a compound of claim 1 and

a pharmaceutically acceptable carrier.

26. A method of inhibiting cell growth and/or division, inducing apoptosis
and/or inducing cell cycle arrest in a cell comprising contacting the cell with a

compound of claim 1.

27. A method of rendering a cell sensitive to additional agent(s)

comprising contacting the cell with a compound of claim 1.

28.  The method of claim 27, further comprising contacting the cell with
additional agent(s).

29.  The method of claim 28, wherein said additional agent(s) is a

chemotherapeutic agent.
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30.  The method of claim 28, wherein said additional agent(s) is radiation.

31. A method of treating, ameliorating, or preventing a disorder in an
animal, comprising administering to said animal a therapeutically effective

amount of a compound of claim 1.

32.  The method of claim 31, further comprising administering an

additional agent(s).

33.  The method of claim 32, wherein said additional ageni(s) is a

chemotherapeutic agent.

34.  The method of claim 32, wherein said additional agent(s) is radiation.

35.  The method of claim 31, wherein said disorder is a hyperproliferative

disease.

36.  The method of claim 35, wherein said hyperproliferative disease is

cancer.

37. The method of claim 32, wherein said compound of claim 1 is

administered prior to said additional agent(s).

38. The method of claim 32, wherein said compound of claim 1 is

administered after said additional agent(s).

39, The method of claim 32, wherein said compound of claim 1 is

administered concurrently with said additional agent(s).

40. A method of inhibiting the interaction between p53 or p53-related
proteins and MDM?2 or MDM2-related proteins in a cell, comprising exposing

the cell to a compound of claim 1.
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41. A method of inhibiting growth of a hyperproliferative cell containing
functional p53 or p53-related proteins, comprising exposing the cell to a

compound of claim 1.

42. A method of treating, ameliorating, or preventing a hyperproliferative
disease characterized by expression of functional p53 or p53-related proteins
in an animal, comprising administering to said animal a therapeutically

effective amount of a compound of claim 1.

43, A method of rendering a normal cell resistant to chemotherapeutic
agents or treatments, comprising contacting the cell with a compound of claim
1.

44.  The method of claim 43, wherein said normal cell comprises wild-type

p53.

45. A method of protecting normal cells in an animal with a
hyperproliferative disease from the toxic side effects of chemotherapeutic
agents or treatments, comprising administering to said animal a compound of

claim 1.

46.  The method of claim 45, wherein said normal cells comprise wild-type
P53.

47.  The method of claim 45, wherein said hyperproliferative disease is

cancer.

48. The method of claim 47, wherein said cancer comprises a mutation or

deletion of p53.

49, A method for the treatment, amelioration, or prevention of a disorder

or condition caused by the administration of a chemotherapeutic agent or
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treatment, comprising co-administering a compound of claim 1 to an animal
undergoing treatment with a chemotherapeutic agent or treatment.

50. The method of claim 49, wherein said disorder or condition is

mucositis, stomatitis, xerostomia, a gastrointestinal disorder, or alopecia.

51.  The method of claim 49, wherein said compound of claim 1 is
administered to said animal prior to administration of said chemotherapeutic

agent or treatment.
52.  AXkit comprising a compound of claim 1.

53.  The kit of claim 52, further comprising instructions for administering

said compound to an animal.
54.  The kit of claim 52, further comprising an additional agent(s).

55. The kit of claim 54, wherein said additional agent(s) is a

chemotherapeutic agent.

56.  The kit of claim 53, wherein said instructions are for administering

said compound to an animal having a hyperproliferative disease.

57.  The kit of claim 56, wherein said hyperproliferative disease is cancer.



