WO 2011/ 150360PCT/ US2011/ 038395 DESCRI PTI ON OLI GO- BENZAM DE COVPOUNDS AND
THEI R USE CROSS- REFERENCE TO RELATED APPLI CATI ON [ 0001] This application

cl ai ms bawefnt1/1b3epriority to U S. Provisional Applicatipom/B3@nioad3oiNo.

61/ 349,555, filed May 28, 2010, the entire contents of which are hereby

I ncorporated by reference. FIELD OF THE | NVENTI ON [ 0002] The present

i nvention rel at [ |t ' tidom neti d
specifically toe(S:olngog?P?(r)ﬁs 019 b&fﬁ(&#ﬁ]&@\i p(rargt Ihogrsn g;a Iﬁg.il ﬁg

ol i go- benzam de 10 ti I, et | f their e i
rredigcal [ f\di cati onﬁﬁggﬁgﬁﬁ%%@m%%ﬁl NTI CJ\II et

[ 0003] Andr ogen rece%t or @I}_") signal i ngB]IES essential for prostate cancer
devel opnent, growt FRQSY SERORELATER écfégﬂléijH ase. AR signaling
occurs via both gﬁgom c.and non-genomni.c gat.hways and is medi ated by AR

i nt er adPPOH wi t h s aepléesion laime | kearfig ol PseEnt 81 H-RoPoveteian /mplipdtion
Recant I dtriaf NG| BYSHY, 955 ﬁ%&?wﬁki?@,}’ggRgotihﬁa%ﬁf_??@hﬂentsmo?r\%Et? é%tlgéré@ and

that this interaction s criti medi at ed genom ¢ an
nongenamapshgddlyirofgrentius, they hypot hesi ze that di sruption of the

I nteraction of AR and PELP1 may influence AR-signaling.

[ 0004] Peptidom netics (al SOmeWbﬁsr}Pf?&%ﬁdﬁt ics) are small organic

[0002] The present invention relates in general to the field of peptidomimetics and
specifically to compositions of matter, kits, methods of making oligo-benzamide

10 peptidomimetic compounds, and methods of their use in medical indications such as cancer.

BACKGROUND OF THE INVENTION

[0003] Androgen receptor (AR) signaling is essential for prostate cancer
development, growth, and progression at all stages of disease. AR signaling occurs via both
genomic and non-genomic pathways and is mediated by AR interaction with cofactors

15  including a scaffolding protein PELP-1. Recently, the inventors have discovered that PELP-1
interacts with AR and that this interaction is critical for both AR-mediated genomic and non-
genomic signaling. Thus, they hypothesize that disruption of the interaction of AR and PELP-
1 may influence AR-signaling.

[0004] Peptidomimetics (also known as peptide mimetics) are small organic
20  molecules that do not possess the peptide backbone structure, however still retain a capability
to interact with the same target protein by arranging essential functional groups (i.e.,
pharmacophores) in a required three-dimensional pattern complimentary to a binding pocket
in the protein. Since peptides and proteins adopt and utilize secondary structures (e.g., O~
helix, B-sheet, and reverse turns) to make their global shapes and to recognize their binding
25  partners, rational design of secondary structure mimetics is an important strategy in
developing small molecule modulators for protein complex formation, compared to

conventional high-throughput screening of a chemical library.



20 nol ecul es that do not possess the peptide backbone structure, however
still retain a capability to interact with the sane target protein by

ar rangi ngveesanispmwb functional groups (i.e., pharnmacopheced)s2ein/0a83pequi red
t hree-di nensi onal pattern conplinmentary to a binding pocket in the protein.

Si nce des and roteins adopt and utilize seco ructures (e.g

a- hel | ﬁﬁ&i " sheotAt BRtT-cieraiED Uhh g5 kot o Qm%l it éh%g&%fa%éﬂr
recognigie, pRepr Qidn&Rn@rh%Qdé?ﬁ&”fcﬁ't%rﬁof dueh 'c%@bur%sérﬂinas%ssﬁl%ﬁtod}f{ﬁély u§et £sUCt ure
mmetics is an inportant strategy in developing snmall nol ecul e nodul ators
for pramaﬂnnqmmghﬁx\ﬁnﬂmﬁmﬁﬁmflmdmﬂdyédﬂﬁ@bbonvent|onal hi gh-t hr oughput
screening of a chemcal library. WD 2011/ 150360PCT/ US2011/ 038395 [ 0005] At
present, no conpounds are known that specifically inhibit the interaction
w thg PELP-1 and AR The identification of such conpounds, and assessnent of
their use as anti-cancer agents, would therefore be highly desireable. WO
2011/ 150360PCT/ US2011/ 038395 SUMVARY OF THE | NVENTI ON [ 0006] The present

i nventors recogni zed a need for stable snmall nol ecul es possessing the
capability to nodulate AR signaling without the limtations of the peptide
structure. The present invention provides a class of small nol ecul es that
are stable and capable of 5 interacting with nol ecules involved in AR
signaling but lacking the limtations of the peptide structure. These snall
nol ecul es include a-helix mnetics that represent helical segments in the
target nol ecul es. [0007] The ol i go- benzam de pepti dom netic conpound
includes at least two optionally substituted benzam des, wth each of the
substituted benzam des having one 10 substituent on a benzene ring. The

ol i go- benzam de peptidom netic conmpound nodul ates protein-protein,
protein-peptide, or protein-drug interaction to exert a variety of
physi ol ogi cal consequences. [0008] Anot her enbodi nent of the present
invention is the addition of a third



optionally substituted benzam de connected to one of the at |east two
optionally substituted 15 benzam des, and the third optionally substituted
benzam dewoayiirsaisade one substituent on a benzene ri ngPCThES2qn@3%EDE

i nvention al so provides an ol i go-benzam de pepti dom netic conpound t hat

i ncludes at |east two optionally substituted benzam des with one

substituent on a benzene r}] (vention provides, in one
aspect, a conpound of forﬁblﬂg@%&gqﬂ‘% gﬁ:%imﬂpﬁwmrei n: R1 and

R2 d d | Cl-C10 al k | k | kynyl

& & a8 onr TSR W?réarsgﬁ?ﬂga ey 0 EOTABDIS B DRO e Tler PR LR |
25- (CHZ)pd éaﬂ}lﬁﬁty to &QHQMEJAK' Wﬁﬁbut thé %ﬂaﬁénsm eptld(e%étillﬂe The
NRCOOR |, - (CH2)11-OR, - ( GH2) T1- ISOR - (CHR) R PONR. wherein n

and m rmysebb Ua\rwtlmmrmewdbsetawel@ss of aamdalB nmictullfesaﬂmt Rre rgaplhand ¢dpalge 10£ C 10

al kyl , i -Cio alk | . or. C.15 optionall bstituted
oy Pal el inds o ketig ety R 1§ M esilng bl et RRsRRBondpHES5bidE °C,
al kyl, s@uctat® Bhdsembil nteleld iadlkddy heli@mifabti&slhadc Rp}e@érkxhbhca@@ &fts whi ch
is optionally substituted with -COOR, -CONRR , -NR - NH( C=NH) NRR

- NRCOR the taggroaioeculesOrR, - SR, -SO'R, or -PO'R, wherein n nmay be any nunber
between 0 and 6 and R and R may be a H, Cl-Cl0 al kyl, Ci1-C10 al kenyl, C1-
C10 al H9M§1], or Jlic- ©ligs-beptanvdal pgptslomemetiat @dnpouyd aircludesr gupsasanivo

wher ei n %onaaly substnl}Ilted CB)enzarmdes with each of the substituted benzamides having one
10  substituent on a benzene ring. The oligo-benzamide peptidomimetic compound modulates
protein-protein, protein-peptide, or protein-drug interaction to exert a variety of physiological

conscquencces.

[0008] Another embodiment of the present invention is the addition of a third
optionally substituted benzamide connected to one of the at least two optionally substituted
15  benzamides, and the third optionally substituted benzamide may include one substituent on a
benzene ring. The present invention also provides an oligo-benzamide peptidomimetic
compound that includes at least two optionally substituted benzamides with one substituent

on a benzene ring.

[0009] The present invention provides, in one aspect, a compound of formulas (A) or
20 (B):
X
O
\R1
O NH
O
\R2
Y (A)
wherein:

R; and R, are each independently C,-C,¢ alkyl, C-Cyg alkenyl, C,-C,¢ alkynyl,
C1-C;s optionally substituted arylalkyl, —(CH;),-COOR, —(CH,),-CONRR’,
25 —(CH),-NRR’, —(CH;),-NH(C=NH)NRR’, —(CH;),-NRCOR’, —(CHy),-



lei 0 HOOOH, and Y is -(CH2)11C00R4, -(CH2)11CONR4R5, - (CH2)11NR4RS5,
-(CH2) 11- NRAR5, (CH2) 11- NH( C=NH) NR4R5, - ( CH2) 11- NR4ACORS5, - ( CH2) 11- NR4COOR5,
(CH2) 11- ORO2011(1Gh#P 11- SR4, - (CH2) .- SOnMR4, - ( CH2) . - POnR4 pCEiuse@il038398nd m
may be any nunber between 0 and 6, R4 and R5 are independently sel ected

from-H G -Cl0 gl kyl, G -C | kenyl , - al tionally

substituted aryl gﬁiépoﬁ‘ ouﬁ,%&éfs 6% \M‘g&é T éwi;ﬁooé (C%S 198 f{

2011/ 150360PCT/ USZQ1dif Q3839R n%’belzglyqﬂﬂlﬂ:&gb@t%eﬁécaﬁd%%ﬁ@mm Gelh -C 10

alkyl, C1 -C 10 alkenyl, C1 -C 10 al kynyl, Ci1-Cl5 optionally sugstltuted

aryl al kyl, - (CH2)H1(GAOR, alkyICHR)-Cle alkenyl, C1-C1o alkynyl, or C;-C;s optionally
substituted arylalkyl group;

5 X is “NO; or -NHC(O)CH;R3, wherein R3 is -NO,, —Z, C;-C alkyl, C;-Cyg
alkenyl, C;-Cyo alkynyl, or C;-C;s arylalkyl, each of which is optionally
substituted with —COOR, —CONRR’, -NRR’, -NH(C=NH)NRR’, -NRCOR’,
—NRCOOR’, —OR, —SR, —SO,R, or —PO,R, wherein n may be any number
between 0 and 6 and R and R’ may be a H, C,-Cy, alkyl, C,-C;4 alkenyl, C;-

10 Cyo alkynyl, or C;-C;s optionally substituted arylalkyl group, and wherein Z is:
H 0
4N O
O
Peee
o) OH; and

Y is —(CH,),COOR4, —(CH3),CONR4Rs, -(CH;),NR4Rs, —(CH;),-NR4Rs,

—(CH2),-NH(C=NH)NR4Rs, = —(CH2),-NR4CORs, = —(CH;),-NR4COORs,

—(CH2)n,-OR4, —(CH2)p-SR4, <(CH2),-SOnR4, <(CH32),-POmR4, wherein n and
15 m may be any number between 0 and 6,

R4 and Rs are independently selected from —H, C;-Cyy alkyl, C;-Cy, alkenyl,

C-Cyo alkynyl, or C;-C;s optionally substituted arylalkyl group; or

X
o
07 NH
0
0% NH
o
Y (B)

wherein:



CONRR , -(CH2)11-NRR , -(CH2)11-NH(C=NH)NRR , -(CH2)11-NRCOR ,

(CH2) 11- NRCOOR', -(CH2)11-0R, -(CH2)11-SR, -(CH2).-SOnR, -(CF12)11- PONR,
wher ei n rwardiimsomy be any nunber between 0 and 6 and RramdsR11/m8889He a H,
Cl1-C10 al kyl, Ci-C10 al kenyl, Ci1-C10 al kynyl, or C1-Cl15 optionally

substituted arylalkyl group or X .is -NO2 or, -NHCO 2R3, erejn R3 is
-N®2, -T, O-Cl0 kﬁ%ﬂ andR3 ags) gach %@WP?GI&W-QI@%%L%B;&IQW& 1=Cio

aryl al kyl, each ofj i ch i L éomal ti (Eh,), CEHR, - R,
-NRR , - NH(C=NH) NRF%M?, bﬁh%% i NR%O%%S%%ORM%@ \Mééo %3 or -PO@BMH ein
n may be any nunieONB& weel@H)aNBRE ar(@HR).eNU(GNHRYRBS a(BHLINIKLORA] kyl

C-Co alkenyl, G I , or -G, opti y tiguted l.al kyl
group, and wher ei_r{g%g)“g\slﬁxb\éhl ’ H_Cg%&‘g)ﬁ aﬁ@ﬁ%&aél%’s ‘ﬁ%ﬁb}%{%oﬁi‘?ﬁz n”

- (Cls2) 11CONRARS, pd G2 HANRARInd mf &t bd bnNRAdRDer between 0 and 6 and R and R’

( CH2) 11- NH( C=NH) NR4RS5, - ( CH2) 11- NRACCRS, - ( CH2) 11- NR4ACOORS5, _

(CH2) 11- OR4, - ( CHeyvite SRY Ci=(hoptkyl, CsamRalkenylcHp (1o #ByiRd, onfhet siaptiangdhd 20m
may be any number n 4 and R5 are independently sel ected
frgm - H, é -C10 eﬁugﬁt&%%}a{%ﬂ@%@@n@ , Cl1-Cl10 al kynyl p or G ->C/:15 optionally
substituted arylal kyl group. [0010] In partien] ar, X may be -NO2, and may

further be defined as: }s OQ

X is _N02 or _NHC(O)CH2R3, wherein R3 18 _NOQ, —Z’, C1-C10 alkyl, C1-

2

10 Cyo alkenyl, C;-Cyy alkynyl, or C;-C;s arylalkyl, each of which is optionally
substituted with —-COOR, —CONRR’, -NRR’, -NH(C=NH)NRR’, -NRCOR’,
—NRCOOR’, —OR, —SR, —SO,R, or —PO,R, wherein n may be any number
between 0 and 6 and R and R’ may be a H, C;-C alkyl, C;-Cy alkenyl, C;-
Cyo alkynyl, or C;-C;s optionally substituted arylalkyl group, and wherein 2’

15 18:
Y o)
4N O
O
g
HO 6] OH; and

Y’ is —(CH;),COOR4, —(CH;),CONR4Rs, -(CH),NR4Rs, —(CH;),-NR4Rs,

—(CH,),-NH(C=NH)NR4Rs, = —(CH),-NR4CORs, = —(CH;),-NR4COORs,

—(CH2)n,-OR4, —(CH2)p-SR4, <(CH2),-SOnR4, <(CH32),-POmR4, wherein n and
20 m may be any number between 0 and 6,

R4 and Rs are independently selected from —H, C;-Cyy alkyl, C;-Cy, alkenyl,

C,-Cyp alkynyl, or C;-C;s optionally substituted arylalkyl group.

[0010] In particular, X may be -NO,, and may further be defined as:
R; and R, are C-Cyp alkyl, C,-Cyg alkenyl, or C;-Cyp alkynyl;
25 R, and R; are optionally substituted C;-C;s arylalkyl;
R; and R, are =(CH,),-NRR’ or —(CH2),-NH(C=NH)NRR’ groups, wherein n may be
any number between 0 and 6 and R and R’ may be a H, C;-C alkyl, C;-Cyo
alkenyl, C;-Cyo alkynyl, or C;-C;s optionally substituted arylalkyl;



Rl and R2 are C-C al kyl, C1-C10 al kenyl, or Cl-Cl10 al kynyl; 25R1 and R2
are optionally substituted CL-Cl15 arylalkyl; RL and R2 are -(CH2)11-NRR or
- (CH2) 11-WHl2CaMhNRR  gr oups, wherein n may be any nunmbecThistewress3ds and 6
and Rand R may be a H, C1- ClO al kyl, Cl C10 al kenyl, C-C al kynyl, or

% %g opt| alal{1 ubstlt >l (?ﬁgal k 11/ %é% %Egﬁﬂszo% %;:8395

NRCOCR , - (CHR) 1 .
bet ween' 0 gnd : ﬁ%@t&%d gﬂ;)l?so“’@{ﬂ(cm?}[imﬂm ngﬁgk*gm,”h G ?f’eeﬂw

Cl-C al kynyl, omu@ﬂbecbﬁtvm@nl(bnacﬂ loyarsliBsand Bf enlasabaylaaHkﬂl CibRikyAnd:-R2 ar e

CH2) 11- OR, be. | -Cl al G -G
al( ken)y| Cl- C10 aﬁ%@%%R Gp d ﬂigf%¥¥so%§ﬂ°3¢@ i}’gétﬂ‘i“{e&t%égg‘%ﬂﬂ al kyIO RLis
Cl- 15 opti qqadddszsa&@sf(cH@;m akysl, SR, wisiéin IR2m|ag b&h- 1@1@)1 @lokasnkyl @l €

al kenyl, or C1-Cl10 al kyny RlLis Cl-Cl
al kenyl, or C 1 -atkengl, Q1+@ln9lkyn}aln@f@anssolmPn@iwlkbpﬁiﬁutﬂdm@lkYbsubst| t ut ed

O A SR s SRS 0% i oy

nunber bet ween Ocalnoloalu@mg}l R and R may be a H, CI -CI aI kyl, G -C10

al kenyl, G -G o alkynyl, or Cl-Cl5 opti onaIIy substituted arylal kyl group;
15R1 i s - ( CH®) ¥1C0§@Ra lkyl Gty llesrR or- ¢ cHp) Allyponied Rarmcnzz% ©ptionally
(GhH2) 11- NRR or A ITM NH) NRR , wherein n and m may be any nunber
betq\k/?een 0 and 6 aﬁg R )aetélfé be a H G -C10 al kyl, G -C10 al kenyl,

G -Cl0 al kyr®/l ,is OT(CHl}nmRprrl O((éflll)){ NHIESINHOINRRY, aanydl ngk';sl —(CHupCQOR,

Secbutyl "or n20panEoinoQUbI I T pi-Sten ment s e ARG

further be defingdaf$:s and R and R’ may be a H, C;-Cyo alkyl, C;-Co alkenyl, C;-Cio
alkynyl, or C;-C;s optionally substituted arylalkyl group;

15 R is =(CH2),-COOR, —(CH2)p-SOmR, —(CH2)p-POyR , and R, is =(CH;),-NRR’ or
—(CH2),-NH(C=NH)NRR’, wherein n and m may be any number between 0
and 6 and R and R’ may be a H, C;-C, alkyl, C;-Cy4 alkenyl, C,-C,y alkynyl,
or C;-C;s optionally substituted arylalkyl group; or

R; or R, are independently selected from isopropyl, isobutyl, rn-butyl, sec-butyl or n-

20 pentyl.

[0011] In particular, X’ may be —NO,, and may further be defined as:
R, Ry, and Rj are C,-Cy alkyl, C,-Cy4 alkenyl, or C;-C alkynyl;
R1, Ry, and Rj are optionally substituted C;-C;s arylalkyl;
Ri, Ry, and R3 are —=(CH;),-NRR’ or -(CH2),-NH(C=NH)NRR’ groups, wherein n
25 may be any number between 0 and 6 and R and R’ may be a H, C;-Cy, alkyl,
C1-Cyp alkenyl, C;-Cyy alkynyl, or C;-C;5 optionally substituted arylalkyl;
R, Ry, and Rz are —=(CH,),-COOR, —(CH3),-CONRR’, —(CH3),-NRCOR’, =(CH3),-
NRCOOR’, «(CH2),-SOnR, —(CH3),-POnR, wherein n and m may be any
number between 0 and 6 and R and R” may be a H, C,-Cyy alkyl, C;-Cyg
30 alkenyl, C;-Cy¢ alkynyl, or C;-C;s optionally substituted arylalkyl;
R, Ry, and Rj are =(CH;),-OR, —(CH3),-SR, wherein R may be a H, C;-Cy alkyl, C;-
Cyo alkenyl, C;-Cyo alkynyl, or C;-C;s optionally substituted arylalkyl;



Rl, R2, and R3 are C1-Cl10 alkyl, C1 -C 10 alkenyl, or C1 -C 10 al kynyl;

Rl1, R2, and R3 are optionally substituted Cl1-Cl5 arylalkyl; Rl, R2, and R3
are - (CHavO2RoNRRO360r - (CH2) 11- NH( C=NH) NRR groups, wher ecm/us2@3m8839be any

nunber between O and 6 and R and R may be a H G -Cl0 al kyl, C1-Cl0

al kenyl, C1-Ci10 ynyl Cl- C15 opt substitute ryl al k

R, and RS dred.( cé;z)%iloe%&r@ JBS %@EIF%RX ety arp Cﬂé%@@lkyl %cﬂ
NRCOOR , -(CH2). aﬁ@.ﬂ@ ot CCId2 11({?195;11? vvherel n n and mmay be any nunber
between 0 and 6 and and R 3?nal be a H C-C alkyl, G-C o 30al kenyl,

Cl- C10 al kyrRil andbR>Gire @JSCmpalk:dnéh’r(Sm salitmlyl tart €dCar yllkahjdylandlm 1SR2;- Cand R3
are -(CH2) 11- OR, n R my be a H C1-Cl0 alkyl, Ci1- GO
al kenyl, C-C al% (tﬂ%‘ yséltb%&teg%g'l%y Fonally substituted arylal kyl;: WO

2013/ 150360RCT{sUS20T 1A gBB@r‘SchlalkénﬁlmCtS -Optalligm3, |e}>ﬁdSRP%htltR5t@1% ar-yhal kyl ,
and R2 and R3 are Cl-C1 , Cl-C10 al kenyl, or C-C alkynyl; Rl and R2
are Cl-C10 al kyl ,opapnatly subréited ardelkgl- ¢ al kynyl, and R3 is Cl-C15

optional ly ba?nd'% é{% %}’F@U@{&uy uRb'gitg%dCangrl%ﬁp adnla 15%1 é: clik lkénbllokyl

a-C alkyn are Iys Sti'f
Rl and R2 are Cl-lddnyQpt O@a) hijysypsti t ut ed aryl al kyl, and R3 is d-do
alkyl, Ci- C101 gllldk%r;yalre COII’CSI aill%lll acllk gyallkenyl or C-Cy alkynyl, and R, is C;-Cys
10 optionally substituted arylalkyl;
R; and Rj are C;-C;s optionally substituted arylalkyl, and R, is C;-Cyg alkyl, C;-Cyg
alkenyl, or C;-Cyo alkynyl;
R; and R, are -(CH,),-NRR’ or —(CH2),-NH(C=NH)NRR’, and Rj is C;-C alkyl,
C;-Cyp alkenyl, or C;-Cy alkynyl, wherein n may be any number between 0
15 and 6 and R and R’ may be a H, C;-Cy alkyl, C;-C¢ alkenyl, C;-Cyo alkynyl,
or C;-C;s optionally substituted arylalkyl;
R; is Ci-Cyy alkyl, C;-Cyy alkenyl, or C;-Cyy alkynyl, and R, and Rj; are —(CH,),-
NRR’ or -(CH2),-NH(C=NH)NRR’, wherein n may be any number between
0 and 6 and R and R’ may be a H, C;-Cyo alkyl, C;-Cyo alkenyl, C;-Cyo
20 alkynyl, or C;-C;s optionally substituted arylalkyl;
R; and R, are —(CH;),-NRR’ or —(CH2),-NH(C=NH)NRR’, and Rj; is C;-Cis
optionally substituted arylalkyl, wherein n may be any number between 0 and
6 and R and R’ may be a H, C;-Cyy alkyl, C;-Cyy alkenyl, C;-C;¢ alkynyl, or
C;-C;s optionally substituted arylalkyl;
25 R; is C;-C;s optionally substituted arylalkyl, and R, and R; are -(CH;),-NRR’ or
—(CH2),-NH(C=NH)NRR’, wherein n may be any number between 0 and 6
and R and R’ may be a H, C,-Cy¢ alkyl, C;-Cyy alkenyl, C,-Cy¢ alkynyl, or C;-
Cis optionally substituted arylalkyl;
R; and R, are —(CH,),-COOR, —(CH,),-CONRR’, —(CH,),-NRCOR’, —(CH,),-
30 NRCOOR’, =(CH;),-SOnR, —(CH,),-POLR, and Rj is C;-Cyp alkyl, C;-Cyy
alkenyl, or C;-Cy alkynyl, wherein n and m may be any number between 0
and 6 and R and R’ may be a H, C;-Cy alkyl, C;-C¢ alkenyl, C;-Cyo alkynyl,
or C;-C s optionally substituted arylalkyl;



R1 and R3 are Cl-Cl10 al kyl, C1-C10 al kenyl, or G -Cl0 al kynyl, and R2 is
Cl-CIS 10optionally substituted arylalkyl; RL and R3 are Cl-Cl5 optionally
subst i t utwo 2aryisedskyl , and R2 is G -C o al kyl, Cl-Cl0 alPkensbo110883¢3 - Cl

al kynyl; R1 and R2 are -(CH2)11-NRR or -(CH2)11- NH( C=NH) NRR' and R3 is

nunber bet wdbn S0 T antlkg: Ak R AHAVROT gk b . o 6h Ry ot
al kenyl, CL-C10 atdswRrylcap SR’ Qgémr%hﬁ@oﬁum(bﬁﬁgjﬁﬁcﬁdﬁ’a%i{%) R is

C1-C10 aI kyl, C1-C10 al &eny or kynyl', ‘and and R3 are - &HZ) 11-
NRR or -(CHZ) 11- MIC——NH}MRFPQmRMmh@cmandHynw yrrurmﬂmbbmem@ranﬁ tand 6

C1- 15 opt i onal |y GUbet] Rubad PRyt G R Gafieteab Crcra)atingl Tor

- (Gs2) 11- NH( C=NH)NRBpsiormule Sagstﬂt&e&)g{yﬁlﬁyloptl onal |y substl t ut ed aryl al kyI
wherein n may be any nunber between O(and 6 and Rand R may be a H Ci- ClO

al kyl, C - CRalrénkd argi=(CH)FRORy | - (Coh)SIOBRR o pt( ConatNBCORBs t1{EHed

aryl al kyl ; 25R1 i ti Lt ed aryhbal Ky

are - (CH2) 11- NRR'I\%RO&DO%—Q;@H ﬁl%%l—l) h&%)“ b\g\bﬁlgl’el qng h{3m§ bbe(?énofﬁﬁmﬁ@er
between 0 and 6 andstfu@ddryRalkpRyvHeeei@ nHindGh-idPbakky humbtr Bdtwadkenyil .6

Cl- C10 al kynyl, or Cl- C15 optionall substl t ut ed aryl alkyl; R1L and R2 are

- (CH2) 11- COOR, - (qed and BOoRRbe a. céuz allqoph)C1=C 18 akyRREoR-,
-(G2) . - SOR, - (GH2), ) Oo aIkyI C -C o al kenyl, or
C1-C10 al kynyl %F:{é ﬁg&nwgﬁ?%?nut e any number between 0 and 6 and R and
R may be aHj, ISGE-[-C:LQ optidnlly @bstﬁﬂl&dazirbzbﬂwl aldl RG1:hdaRk yny H(CHs ),-COQRS

G110 al byt c1- Cebbar QENIR - SHCH PRy i I AT RED R 18 e (D) 11
COOR, - (CH2) 11- CO‘dBBiz n-P(§ Cﬁ'&)fﬂ&eﬂm m mﬁ}%g Hyl mtween(% dhnd ROMR,

-(CH2).-PONR, wherein n and m may be any riunber’ between and 6 and R and
R may be a H Cian@R mbkype,a B CGC1aIaH<6’hy¢L-C(31aIKHI@1a(l?k(}rbydlk}’m’ﬂ @1C1 6G15

OptliSOnal 'y substi t 1onaﬂ ru¥)sta’[u%(e¥i atylalkyl;
R; and R3 are —(CH;),-NRR’ or —(CH2),-NH(C=NH)NRR’, and R, is —(CHj),-
COOR, —(CH;),-CONRR’, =(CH;),-NRCOR’, =(CH;),-NRCOOR’, —(CH;),-
SOmR, =(CH;),-POyR, wherein n and m may be any number between 0 and 6
and R and R’ may be a H, C,-Cy¢ alkyl, C;-Cyy alkenyl, C,-Cy¢ alkynyl, or C;-
20 Cis optionally substituted arylalkyl;
R; and R; are —(CH,),-COOR, —(CH,),-CONRR’, —(CH,),-NRCOR’, —(CH,),-
NRCOOR’, —(CH3),-SOmR, —(CH3),-PO,R, and R, is —(CH;),-NRR’ or
—(CH2),-NH(C=NH)NRR’, wherein n and m may be any number between 0
and 6 and R and R’ may be a H, C;-Cyy alkyl, C;-Cy alkenyl, C;-C;o alkynyl,
25 or C;-C;s optionally substituted arylalkyl;
R, Ry or R; are independently selected from isopropyl, isobutyl, n-butyl, sec-butyl or
n-pentyl; or
Ry, Ry or Rs is:

ave

30  [0012] Alternatively, X may be —NHC(O)CH;R; and Rz may be —NH; or C;-
Cyo alkyl, optionally substituted with —COOH. Alternatively, X’ may be -NHC(O)CH,NH,.



Rl and R2 are -(CH2)11-COOR, -(CH2)11-CONRR , -(CH2)11-NRCOR, -(CH2).-
NRCOOR , -(CH2).-SOnR, -(CH2).-POnR, and R3is C1 - Cl15 optionally
substi t utwo 2aryisedekyl , wherein n and m may be any nunbercChaisesen33onnd 6
and R and R may be a H CG-Cl0 alkyl, C-C alkenyl, C-C10 al kynyl, or

opti o substl t ut ed y kyl; RL is Cl1-Cl5 optionally
substl t[ﬁégﬂ aryl %dnwlﬁﬂldrgé gﬁé (CHZ) 11- COOR, (CH2)11- CONRR ,

- (CH2) 11- NRCOR (CHZ) 11- NRCOOR , .- - SOnR (CH2) . - PONR,
wher ei 10 4nd m rpciis caﬂvowpr%wetb%me@w ipclyde R and R may be a H,
a-da alkyl, C-C alkenyl, C-C alkynyl, or Cl- C15 15opt| onal | y
substituted arylal kyl; Rl and R3 are -(CHZ) 11-N ,

- (CH2) 11- NH( CghH) 5 , and RRols - CHZ) 11- COOR/

- 1 X b

-(CH2) 11- NRCOR ', o
and m may be
al kyl, Ci1-Ci10vyal kenyl Cl- CI¢ al kynyl, or K& C

aryl al kyl ; Rl~9 d . S (CHZ)11 CC]\IRR’

J(CH2) . - NRX _SOnH, (). -POMR, and R2 is - (CH2Mdle or
(CH2) 11- NH( C= V\,her ei and m may be any nunber bet 0 and 6 and
R and R nmay b&a H, Cl Cl10 akkyl, C1-C10 al kenyl, Cl1-Cl10 al kynyl, 25or C 1
-Cl5 o gubstituted apgylal kyl; Rl, R2 or R3 are indepe ntIy

sel ect gh ﬁ]om i sopropy!l, isobutyl, n-butyl, sec-butyl or n- pentyf or’ R1,

R2 or R3isg Q [0012] ternatlvely, Xmay be - NHC(0) CH2ZR3 and R3 may be
-NH2 or Ci- kaﬂ RLionally substityted vmth -COOH. N&) t ernatively,

NO, )
O\)\ Boc

X may be - NPC CHANH2. V\QDZO 1/ 150360P /2 1/ 038395 O~
HO OH
NH O NH
O~
0” “OH , O~ "NH, , O "NH» ,
H O
N Ay Q NO, J@
@) @)

O o) 0

7
5 07 NH, , oo™ 0" OH :
NHAc NHAc
0 N NH G | O~ NH;
i g O ~_N_NH,
NH N
0” NH H PN ! 0~ "NH
0\/\/"‘\“/"‘“2 o\/\/N\n/NH2 O~ NH2
NH NH
0" ~OCH, 07 "NH, O~ "OCH;



[0013]Y or Y' may in particular be -NH2. [0014] Specific conpound accordi ng
to the invention include: WO 2011/ 150360PCT/ US2011/ 038395 WO

2011/ 150380RCT/ 196011/ 038395 and [ 0016] Al so provi dedpc3/ts2@hasssaseut i cal
conposi tion conprising any of the 5conpounds described above, dispersed in

a pharnaq&ytlcally acceptabl e carrier, buffer or diluent.
NO,

O ~NH2 \/\)J\ NO- NO
2
? o e
O~ 'NH



[0017] I n anot her enbodi nent, there is provided a nethod of inhibiting a
andr ogen receptor (AR)-positive tunor cell in a subject conprising
adm ni st ewDngitidomai d subj ect a therapeutically suffici eoctr/tsceanss3ed an
ol i go- benzam de peptidom netic conpound as 10descri bed above. WO
2011/150§§0PCT/U82011/038§%5 [ 0018] The AR-R&§|t|ve tumor cgll may be a

carcinoma cgll, a |eukenig gll or a nyelonm’gell. The cardi higma cell may

be a pr at g or breast i o cell. T pepfi dom net i y be fused to
a cell ivery domain. ni stering may senprise intravensdus,

intra-a |aI intra-tu o , Subcut aneoug oplcal or in erltoneal 5

adm ni strati@n, or Iocal regiponal , systenic qﬁ?g\atlnuaP a ny?lstratlon

| nhi biti Y/Ebﬁbrlse i ing growth arr idtu

apopt osi sai d tunor celN~"and/ or necrosi f a tunor tis conpri sing

said tumpgd cell. [0019] Adm kgterlng may fur her conprise pr V|d|ng a

second aﬁtl-%ancer,therapf 2 such -as surd%ry 2chem)therapﬂ/ Phdlotherapy
hormonal therapy, toxinyoherapy, 10 inmuggfherapy, and cryothe rapy The may

be provided prior to admnostkationof s |doc ound, after nlstratlon
of said conpound, or |® e sa @@ orrpound subj ect
sound may“oe”l s nlstered at abou 1 to 100

may be a human. The co
nmg/ kg or at about 1 to abgut 50 no/kg, t about 10 ng/k

S

o pe conpound
may be a ﬂ%glstered daily QQLJgganple [ ¢ days, 2 meeks .
weeks, nofith, 6 15 EE;S 8 weeks, t nths, 12 weeks, nD ths
The co nd may be adm n¥stered meekly, exanple for 2 \~ks, 3 weeks,
4 meeksé 6 weeks, 8 weeksi. 10 weeks, or meeks [0021] The o hod may

further

cOIpri se assessin \/Lyen ene eXpression in
de\/\/\ g 1ARy g pre

O NH O NH (@] NH, (e} NH
9 9 9 9
(@] (@]
HZN\V/H\NH HZN\//u\NH NO, NO,

07 "NH 07 ™NH O” 'NH 07 "NH
?O\( OY OY OY
o O/\/ , o O/\/ , o NH , 0% “NH, ,
NO, NO, NO,

11



said tunor cell of said subject prior to adm nistering said conmpound, or
further conprise 20assessing AR-driven gene expression in said tunor cel
of said swbjertisefeber adm ni stering said conpound. [ 002PLThis2qunm3%30%

i nvention provides a pharmaceutical conposition that includes a
therapeutical ly effective anpunt of an oligp; benzanlde co und or a salt,
a sol vat 02or a derivative Hﬁ%re havi ng a % o benzani de* %o ound and

one or ‘phaggzﬁgjtrcall 5 accept abl e rrler The e zanlde
conmpoun ncl ud or t e optionally strtuted ben des (e.g.,
substitugled and/ or non-subspit uted benzan1 and one su &uent groups
attached t¥ eac of the SUBSth ed benzam dgs bndrvrdual y -y(g chem cal
bond i nclsoh her, thioet , @m ne, anl‘ bamat e, .,\?ﬁd
carbon-c n (single, doubl triple) —ds. WO

2011/ 150360Q0PCT/ US2011/ 038395 0023]The use ofi the word "a" ok "an" when
used in Eonjfunction mnth thé) PnB conprrsrﬂg N the clairs dAd/ior|the
speci fi cat nmean "one, i s al so [€oy tent mﬁth ani ng of
"one or "at | east one, nd "one or nowe than one." | 4] The term
"or combinglions thereof” as uged herein referk to all permut gtions 5 and

conbi nati Shs"# the listed it®€nspreceding te térm, For exafpl™?> "A, B, C
or conblﬂgtlons theregg is intended to includg.at |least one of: A B, C

AB, AC, ,oor AB éf order i onp rtant in’ g particular context, also
BA, CA he sk ed artisan will understand
that typi aIIy there no Irntt the nunber~df itens or terns in any
conbi na unl ess 1erwi se appakgnt fromthe gontext. 10[ 0025] As used in
this speC| |Q@tign and Jcl gin(s), the words "conpr|§;n " (and any form of
conpri si such as "u prijse™ and 0 rrses") ayi ng" (and any form of
havi ng, s.' as "have’ nd "has"), ncluding d any forntof i ncl udi ng,
such as ";-ﬁludes ang cIude") » contalnl% and any form of
cont ai ni ng, | such Jas "con ar an " ongarn") are |Q§Iusrve or open-ended
and do not”exclude addi unre ment thod steps.

15[ 0026] These, and oth enbodrnen of the i nv |o w il be better

apprecrateo and under st d when cons ered in copfunction with the
fol | owi ng dedt?i pti-on dnd“¥he acconPanyitng drawit©gd' 21t shoul d be
under st ood, however, that the fgl ow ng description, while indicating

vari ous enbodinents of the invehti@n-and nunerous specific details thereof,
is given by way of illustratio @Thot of limtation. Many substitutions,

nodi fi cati ons,
(0] NH
; ,O\(
(0] NH
O\)\

and 0™ 'NH,

[0016] Also provided is a pharmaceutical composition comprising any of the
5 compounds described above, dispersed in a pharmaceutically acceptable carrier, buffer or

diluent.

[0017] In another embodiment, there is provided a method of inhibiting a androgen
receptor (AR)-positive tumor cell in a subject comprising administering to said subject a
therapeutically sufficient amount of an oligo-benzamide peptidomimetic compound as

10  described above.
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20 additions and/or rearrangenents may be nade within the scope of the

i nvention without departing fromthe spirit thereof, and the invention

i ncl udes wblzoslmsm@ubsti tutions, nodifications, additiorseTarsdéian3g3os
rearrangenents. is contenplated that any nethod or corrp03| tion described

her ei n be i ed.with respect t at her d .or .conposition
descri dﬁﬁpﬁlere. nm@ngﬁmS§Wf1ww6§8@ f’Eé‘o MPIHRBASE Bkﬁ@&em@s Bf130N OF

THE W&@a[&ﬂﬂhﬁgrca@clﬁ&ﬁ@ &H”Hl'a?tl‘f‘e Hnﬁ%ﬁtﬁfeaij'bP&spEa&ﬁl%nfaeé‘élw efhand
advant ages of the present 1 nvention, reference is now nade to the detail ed

descri piepodpmlfrnettlhemlaynk@nfusodl tal ongl \detlhervh@mwnonﬁdnmlstgnﬁg gnmesompdsa n
whi ch: .5] 0028 1. Bl.ocki AR PELP1 t t I
AR i PEE G ori R SIGRel | A RN Hely AT SRR meh st ggﬁodnﬁ?’eﬂ%lﬁﬁ“é’al

si gBal i dAehinib@AZA ol i6ca; rdsiel,i f8toiMic,PELRdntinthP haeidi@nsion] OB3@iti S gz]

Structure of PELP1 schenat] cal Ig and at the anino acid sequence.
FI GS. 4Anpris¢ pnducingagroptb mreeat ok spidctuinos st epedtesis o saatings ¢atiynd/¢r| G

48) 1 he, 10 OMESACPLAY SONEGRIBL AL Glcch2. (FIG 40 the stereoview of

the superinposition o ical turn. (FIG 4D) the stereovi ew of
the superinposition of D2 on PELP1 DOCLL notif and a helical PELP1 DOCLL
motif; [0F1% 4E) Admaipisdtéring mfay barthen comiptiss eroyibing ageeomsi angi- @np@aﬂhemnyx he

HPLC, FI.G 4F t abi bat th | t
HPLC (G PgkAl! Lk hoBfRe s Ctelosh i Hmefi BhBEE ol PouBstear he

bi aﬂbenﬁﬂxm@ﬁleazoyvnﬁd degdt .t OrHE Aia Hehpro'ﬂdéa S BSadhinidh@tibNdflQlici nes
at the i and i+4 positions of the L motif, organizing hydrophobic

sur f aceCOMPOUNR ftar edraigtstighon efsaitheoreRavad, 9ia ghe samsitEn e rFRiheomPoEBRt ai ni ng
two benzyl groups (Dl1) was synthesized as a control [0033] FIG 6.

E];\IfCS(F:’t CgP%dsjPl and B ©BjcBHhay B8Y@haARTRELBAhpeSd MY BO R KEhiRistddd &nbbht 20
0.1 to 100 mg/kg or at about 1 to about 50 mg/kg, or at about 10 mg/kg. The compound may
be administered daily, for example, for 7 days, 2 weeks, 3 weeks, 4 weeks, one month, 6
15  weeks, 8 weeks, two months, 12 weeks, or 3 months. The compound may be administered
weekly, for example, for 2 weeks, 3 weeks, 4 weeks, 6 weeks, 8 weeks, 10 weeks, or 12

weeks.

[0021] The method may further comprise assessing AR-driven gene expression in
said tumor cell of said subject prior to administering said compound, or further comprise
20  assessing AR-driven gene expression in said tumor cell of said subject after administering

said compound.

[0022] The present invention provides a pharmaceutical composition that includes a
therapeutically effective amount of an oligo-benzamide compound or a salt, a solvate, or a
derivative thereof having an oligo-benzamide compound and one or more pharmaceutically
25  acceptable carriers. The oligo-benzamide compound includes two or three optionally
substituted benzamides (e.g., substituted and/or non-substituted benzamides) and one
substituent groups attached to each of the substituted benzamides individually by a chemical
bond including ether, thioether, amine, amide, carbamate, urea, and carbon-carbon (single,

double, and triple) bonds.

13



[0034] FIGS. 7A-C. Effect of DL and D2 on DHT i nduced AR- PELP1

coi mmunopreci pitation in LNCaP cells. (FIG 7A) Mdel depicts the proposed
rol e for WA 20n/dd&®puUpti ng the interacti on between AR an®CRRSBoi/0p§30t ei NS
such as Hsp27 and PELPl1. (FIG 7B) Effect of increasing concentration of D2

on conpl formatjon between AR and NR Box.25 proteins such as 27 and
pELPL, 108 %Yhown 1BE ¥ r¥Ridni ¢ afh ot wWVBF AREd o forguRidey S B foimde 1

(bot t om-pABRLhe” IMHAR 1N Bh&8r AQpshiA¥liodimd)BRAPESRM bl SalséConfigRAUE Of
D2-i nduced suppression of AR- PELPE conpl ex formation: Follow ng transient

t r ansf exith the méanmgiof ¢'peasi mgredotat Eastraati’omd “ofic giRndteghan el ) or

i ncreasi ng concentration of PELP1 (right panel), LnCAP cells were treated
with | for W 1 owi 2 Q. W ol
D Extilets wer o 0 Ga o e g P ay " FROME by
AR Or iamdocdminnation® @01y 1563 6HRGT pris20ihg/ H38Eeh. [F0035hmple> “A8. BEf(,eat of

D2 on DHT-i.nduced transcrijption:. from LNCaP cel | tr ed or eat ed
ot DTG dstotas aiehies aarete ot R REDE Kvi Gat B ARy Hand ARGt ne
pl at f orgmyfipbrdHk-ibp@rhAL iR %arr@aﬁ&rdoaﬁe&t alfdeBReeh, i (HWVsCchhadRis besal

| evel of expression in (light grey) and upregul ated genes by DHT (dark
grey) . EXpkBsthoskillalatisanowilbundeedtast bt yeirely tdreee shmwhmitront the npingbit ofpanel ,

i ncl udi. AR-r egul at ed nes and, t hose i.nvol ved, in |l praoliferation.
[0036] T Orderntigh aiy corbingTog sy ey i L iendiesot e abi ity of D2
but not D1 to bl ock DHT-1nduced gene expression was noted by transcription
frdm a [PES]l uci f eksasedpnahstspecifitgpnl fd clpare), Yhe Wooln ‘@nmpRENECarfdeargs e

report t m ddl e nel). D2 hjocked 10 AR hjnding to its cognate DNA
Ceohuendamh ! B BEE shanG kpBrsc e Seuapsirt cp et Sab iy SR et t oct
of D2 cquh ds bRavcesayetady, ‘%{&ﬁcﬁi%f @i’hﬁidﬂz Bfm ARiANRIAOMub Bt “RRAREY” &fd PELPL
(bottomright panel). ‘[0037é FI GS. 10A-E. D2 bl ocks proliferation of

pr ost at'éncdedecber ‘cenlagingy @hd pry o afisontaineng, aychesst sontains” preiqoaiBAIe Wit h

100 nM.of, D1 and D2 qn <induced .prol..feration in nmultiple 15 prostate
cancer Bty PO R Cad A RO ABRRLtGTL Yhel Pullbhb MRS G
100, which represents the untreated rate of proliferation. (b) Effect of

pr dtr ed00261t wi t ATMEEQ anilodfer,.RntaddnOs ohtheHTvdntidocet berbetterf appadciated dml

LNCaPcel I,s on .a Cyquant.assay. (c se dependent, curve  of . on

ror 1 1 ePdEreBdorERPEBRRE  (lvatBRte IR BT PGB GADFEP e g 8 by
over expicespyindf dieflidfl. fiokhqid Be vhHBRIBEShAevet, thATTtht Teluseidg RIedriptighat | on
with 100nM 20 of D2. (e). Effect of direct intratunoral IP ections of D1
and D2 ‘wlilaindicpting yarouaempadisfengr fgha tnertigicard nuersersaeeifiic deiws thercotndel s:
Fol | owi.pg.est abl j shner f.SU t ane ; grafts. ikn.ani pal dai ly
direot vt rord O mrusd S ar DR BTl P RoRE B nss nce

i m29i nGiddAdnsad/of Gedrfaagmedte raayoBe inafe #heint thencspand thdénvehfi@c tvithbuDl and
D2 quantitated_as shown in the graph. Evaluation of the protein extracts 25
from t HEsEtingnEPE ke, SRITEd thergal, ppdwis Hbication, ipFlydes AR- Pralpsubdityiasg,

for mat irfwdih@atiolﬂg, ¥ L2 hhd/bY TOfrfmgements. It is contemplated that any method or

composition described herein can be implemented with respect to any other method or
composition described herein.

25
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[0038] FIG 11. Specificity of D2 effect on proliferation: D2 does not
affect EGF or LPA nediated proliferation of prostate cancer cells. D2 does
bl ock DHWoOnRducsaepr ol i ferati on of prostate cancer cel |l $CTAGRAABSY39F1 G 12.
D2 does not bl ock the non-genom c activation of erk by DHT. [0040] FIG 13.
Ef fect on DHT-induced nucl ear translocation of exogenous AR-GFP in LNCaP

cells transiently tra i L. i Pl (for nucleus) and
green is WO 2011/ 150%&%@%?7@3@&%%&W% el ine untreated
LNCaP c are own into eft panel .. Cel| re pretreated with DVSO
(lert dahem ™ Toda s ol allninding ofoBe v B (RUGHN SB4e8) 91 41 Chen
treat eq, WehhinlBM A Te fc AR OUChRRAMAdE 80 ThO A&k QN d MRS piYdrS YRIHZ B (erfon 41 SHQUT S
following DHT treatnent. Nucl ear and cytoplasm c extracts were collected

f rom siwith e acedmmangmg feguingseat in whiskest er n anal yses (b). [0041] FIGS.
14A-C. Effect of chem cal conjugation of Fluorescein to D2 at the am no and
car Boxy[0028]ildus 1 Bl&kidgl AR oRELPt akeriyionhndaild dllbck aAR-4ndudateds gehbiGic 14B)
and on DHTj.nduced prﬁjif ation of PCa cells (FIG 14C). [0042] FIG 15.
CF2D2 IaaE arha aflect di meckals & I9BEGHRBYMSy confocal i croscopy 10
reveal s that CF2D2 can w del et into the cell upon treatnent. Background
aut of | d@?%%]c]gﬁ%z-iModﬁimg%%ﬁEiH dnteFastigRl: as evi denced by the no treat nent
group. k0043] FIG 16. Evidence for utility of higher concentrations of D1
in bl odROHY MGk 3phs@hisrofIPALPd schdnpitically mrer afdheiameoacidieieencecel | s were
treated with either D1 or D2 and assessed for their ability to block erk
phosphdf)3dtFI&i. 4ALFb{(HCk4Ae Chepinat ghatyt af ittenbis-behoddd (IP2)GFIG7 4B) the

eval uation of the utility o eptidom netics on i nduced proli.feration
of 16 oabSPu ogisartiumnion ShrfiBla B EEbeGe Rt irpaisnaor e chREH he
concenty gélic@nu@h. WGChD) thakfeRGVRw BE R Qiﬂefiﬁlﬁéﬁti@ﬂﬂ 0@ DPHRFFAIPE CRRE S
cells. An ideal conpound (***) is denoted with three black stars and has

t he hi ghetsft anslf § helagay PEILPH HeXKbhemotils o fdenttEatstabHitamd D2 ins dtwic Seewiogripounds
bel ow. For each of, t rivat i, ves, in, Fl 19A-N. this.graph represents
Che 20 U 8o ahdat PHte LG, b Sabihe bbRas e e 1o (ERRRLERERETr ° ne
D2 peptii,gesgiaisyiC for daPOAGheFilieS. 19A-N. Structure-function relationship of
pepti dom netic anal ogues. [0047] FIG 20. Hi ghest activity conmpounds.

15 [0032] FIG. 5. Two isobutyl groups of the bis-benzamide D2 was designed to mimic the
side chains of the two leucines at the i and i+4 positions of the LXXLL motif, organizing
hydrophobic surface for AR interaction. On the other hand, a bis-benzamide containing two

benzyl groups (D1) was synthesized as a control

[0033] FIG. 6. Effect of D1 and D2 on DHT induced AR-PELP1 co-immunoprecipitation in
20 LNCaP cells.

[0034] FIGS. 7A-C. Effect of DI and D2 on DHT induced AR-PELP1 co-
immunoprecipitation in LNCaP cells. (FIG. 7A) Model depicts the proposed role for D2 in
disrupting the interaction between AR and NR Box proteins such as Hsp27 and PELP1. (FIG.
7B) Effect of increasing concentration of D2 on complex formation between AR and NR Box
25  proteins such as Hsp27 and PELP1, as shown for immunoprecipitation with AR (top panel)
and with PELP1 (bottom panel). Input lysates are shown at the bottom. (FIG. 7C) Rescue of
D2-induced suppression of AR-PELP1 complex formation: Following transient transfection
with increasing concentrations of AR (left panel) or increasing concentration of PELP1 (right
panel), LnCAP cells were treated with 10nM DHT for 24 hours following preincubation with
30 D2 or control D1. Extracts were immunoprecipitated with AR and immunoblotted with

PELP1, AR or importin.
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[0048] FIG 21. Evaluation of the utility of peptidom nmetics on DHT induced
transcription 25from an ARE-luciferase in prostate cancer cells. [0049]

FIG 22. woabuatsozsn of the utility of peptidom netics oRrCDHB201n@8830%

AR- PELP1 conplex formation in a co-imunoprecipiration assay in prostate

cancer Al LED | PTI OF, THE | NVENT] ON 5Q] As di scussed
above, lﬁﬁglfﬁfﬁg&?&%ﬁt SEb et B Pndughg URRSTeUsa] i'%@gq%& ig\’(fﬂ%aye@ role
in car GiegRASRifoarcdl AR DIFERD Iné Sb{dOUARYE prachiddr AR WiR dvafjate®by a0t i f,

the WD 2011/ 150360PCT/ US2011/038395 i nventors sought to devel op

bi s- berHamimepbthsred fqrd T dogrilated itmasdmptsa Thathicatnahp desigihcdhpbaat kevieholor der
to conpetiti.vely di.sru AR and LP-1 int tion. 0 The bi s- benzam de
cont ai R PRI e e g Pl ecnes B AR BT SoeRE TPERTOR L6 Bot 11 one
of & hekicsted Bofeshirs sRENZANhE eightesineN afcAllitP AR gl MR digs AU thake Qikivand 5
enul ates the side chain groups of two leucines at the i and i+4 positions
of the IRXXLprofigerpiotand presents | euci nes spaced a helical turn apart. Prior

attenpts to target the DOCLL notif with peptides and peptidom netics have
not bedA036]ddés X U2 as Wdrk BHdendured eemeerpredsonl dhe amidty dfa32 hot ndsd2hto

timal for functjonal activity in vivo. [0052] The .pepti doni get f th
or esentb19dh BT HHERE er e ERerRoh e Hote U FEEHBEGD oM A SOnCHaT Bicone
The deveb@Bie iopatbfttpaRss RARtanIARENBEFGSsC! @RS RS pSmad i BltMD2eBRckdY t he

devel opnent of a drug to target AR signal igg. I nteresti nﬂ)lny, t hese
syndfhetAR bityieg tg @s cpgnaie PN Aaseriggenmon tiuled mrematsr oo {tildhasstysafon oghthe

nucleusaﬁl epr nt er s one qf. the first. inst s, of tidom netic
Roent s RS TREGREGHCRRRRIAN: ARGl oy Mrtidbioh AT T6RusH IAFBUALH 51
t he helpRIag] (bagemaiptit pirepent ati on of the |eucines, the inventors have 15

proven efficacy of this system against prostate cancer cell proliferation
R e R DA R R e T
pr ost atErf&ene fretrdit¢heat Hah 180GINGED IrAEEP? 6f DHVHIRE] pRMNiE&ESon (NHRERHA
DSt & prostats Sancer Gbll Thés in M assay. Nombers ars nonmalized to a baseine of 100, which
represents the untreated rate of proliferation. (b) Effect of pretreatment with 100 nM of D1
and D2 on DHT-induced proliferation in LNCaPcells on a Cyquant assay. (¢) Dose dependent
curve of D2 on proliferation of LAPC4 cells. (d) Rescue of DHT induced proliferation by
overexpression of PELP1 following suppression of DHT induced proliferation with 100nM
20 of D2. (e). Effect of direct intratumoral injections of D1 and D2 on the proliferation of
prostate cancer xenografts in animal models: Following establishment of subcutancous
xenografts in animal models, daily direct intratumoral injections of D1 and D2 were
performed. Bioluminesence imaging was used to track the growth of the tumors and the
effect of D1 and D2 quantitated as shown in the graph. Evaluation of the protein extracts
25  from these tumors revealed that D2 was able to block AR-PELP1 complex formation in the

xenograft tumors.

[0038] FIG. 11. Specificity of D2 effect on proliferation: D2 does not affect EGF or LPA
mediated proliferation of prostate cancer cells. D2 does block DHT-induced proliferation of

prostate cancer cells.
30  [0039] FIG. 12. D2 does not block the non-genomic activation of erk by DHT.

[0040] FIG. 13. Effect on DHT-induced nuclear translocation of exogenous AR-GFP in
LNCaP cells transiently transfected with AR. Blue stain is DAPI (for nucleus) and green is
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the prostate cancer cells and selectively targets androgen receptor
signaling via the genom c 20 pathway. They have shown that this synthetic
pept i domwetnt/B32360s capabl e of bl ocki ng ARPELP-1 i nt er cTiuseg11mss3bear
transl ocati on of AR, AR nedi at ed genorri c signali ng as well as DHT-nedi at ed

lif ti f t at I t 0. of D2 t
b ar odut (G Pt i afietied TR bsR P db e TEn o B Yor P HR e |
to bl O%Itml\fﬁliﬂea aan'eg %@ﬁM B, (nﬁédw%&m{ﬁ@q 9101 Bb (AR E’Elaﬁdlhémy

over cone D2-nedi at ed 5 bl ockade. Fi nal y, the inventors have shown t hat
i ntrat uretedl with 1hivt Péde rAR ongeadr taamionatsm ahs pudized2t ¢ dwuss phlbvingabH Ty
abr ogat.e tat.e can i

h of | ant.ed su ut neous into
nude it m?lﬁg@tﬁ%%{r%‘@ OP CUIRIRIEN WBIFF 811”6“&? é’Fn UBHEF i %ﬂ‘# ?;Peti cs
or sontyw&ters ahalgdk (hyas no effect on the growmh of pr ostate cancer cells in
vitro or in vivo. In addition, the inventors have generated and tested

hundr edgoff] piRid. aahsCoE3Q d?%h@i'ﬂﬁaf'@%g O%a‘t?ﬁ%ﬁto'ffl:‘h%%srcgilnat&% RERL LAGH 4Rt i S

with simlar or equival ent potency hese findings are exciting and
repres e:ratboayp@nemm @IGyM/A)am eptake h}DdLnCaP tcalrlsgat4 Adurs (Igikal 4By apdbhWEYE- i n

prostate cer ese ] ti S have advantages of both WO
2011/ 158356 htgfg‘ﬁ?%g‘gg %3513 ides (e.g., high efficacy and selectivity,
| ow Sld smal | organlc ecules (e.g. gh enzynme stability,
oral bilBad2l l%fbfﬁ ?%%De?f Pt BB i Cr%eﬁﬁf&%m PES?)nedW SHPEal SHCTASHPYhovel
P! gpf orre:«éa%g gt ErePeR RN TRliheSHvLNufor lifofl BIGRGTZATISIR backhone

| ows the presentation of s€lected amno acid side chains 1 n the proper
heI i calin$¥rcellsnenimatal asewddnced by thsfrortraaphénteioudR i nt eracti ons. [ 0055]

| .Definitions [0056] To facilitate the understanding of this invention, a
nunber [0043]|eFIG: b6.eEdidéndaetbrbetilaw. ofTaighsr defidcneatidisr ef n Dave biekiigngsk as

e or e obni ol RuPe e ot ol Y el Robt e THral Fored
i nt ended &Q- 4} ﬁlelrtagllfwké’?l@c@b&%’o?ﬂho?ﬁ&ﬁ&ylec%{%csldtsr%gl%Pl%:'s B&ﬁlaﬂ@ﬂ.er al class

of which a speC|f|c exarrp e may be used for il e term nol ogy

neri8l N 0B 49, AERGABS-ARSRNY 5r RAROURTROLS mif o BRI b o

usage 0es 'not exce as ou
[ 0057] Asostsedaher e¢lls, Thdﬂﬁloteeéﬂfecﬁaé Kiel ¢t nﬂ;@n@d abe lwan dﬁed)nedsntmnbﬁ ammm

hydr ocar bgn
1t affects the proliferation of prostate cancer cells. An ideal compound (***) is denoted with

three black stars and has the highest efficacy at the lowest concentration and is shown for
compounds below. For each of the derivatives in FIGS. 19A-N, this graph represents the

20  effectiveness of each compound.
[0045] FIG. 18. Modifications of the D2 peptidomimetics.
[0046] FIGS. 19A-N. Structure-function relationship of peptidomimetic analogues.
[0047] FIG. 20. Highest activity compounds.

[0048] FIG. 21. Evaluation of the utility of peptidomimetics on DHT induced transcription

25  from an ARE-luciferase in prostate cancer cells.

[0049] FIG. 22. Evaluation of the utility of peptidomimetics on DHT induced AR-PELPI

complex formation in a co-immunoprecipiration assay in prostate cancer cells.
DETAILED DESCRIPTION OF THE INVENTION

[0050] As discussed above, the interaction between PELP-1 and AR is believed to
30 play a role in carcinogenesis. Since PELP-1 is thought to bind AR via its LXXLL motif, the
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15 chai ns, having between about 1-20 carbons, wth "l ower al kyl" denoting
branched or unbranched hydrocarbon chains, having between about 1-10

car bons. Woneli/sbisong exanpl es i nclude nethyl, ethyl, proppisomnspssepyl ,

i sopropyl, butyl, n-butyl, sec-butyl, isobutyl t- butyI 1- met hyl propyl,

tyl,. t h .. tyl, |
d§2y|y la{sqsngfgg&ﬂ g%fn%eia&‘ﬁ XbA& k%zafﬂ#@rlaf@gi %9@# oy lics %}Jehraaeg y ?Sb%‘p 83%
cycl obubyloacikth @r)d&l @Q@pr%iltﬂV@@gls%@A@hmEL# fi nﬁgﬁacf?&her wi se specified,

t hese groups can be optionally substituted with one or nore functional
groups which are attached commonly to such chains, such as, hydrox

bromo, PPIMro, chilsrlys-d F%@Hﬂd?ré?l%félﬁﬁ éwerallphgsounsy@ne) thaf R?ﬁlf?sﬂ?%d othe

hetero I
A1 Koy a8 npihs DEER O bis BRERAR fosiN R AP KA WPLORKPI b gnd
am do, dnmilatos thic mdzbo:,hagl@nulmh GfthoZEucmW cx gwiichnd i &dipnoxyns el tk@ngXlﬁermotlbnd

the like to for al. k ch as trifluoro nethyl hy.

o car bR TSI TG GBS B bORy e PR A e LAy (k< by T

[ 0058] Agititi$e 1(1&’§ra‘?1'dnpeptt1|a§m§rﬁétms I?aRf}élnot dREPL:B8cc N MObpeaiy b@&w@érp@f‘;:e whi ch
format |east one aromatic ring having between about 4- ﬂ% carbon at ons,

such adeyheasylas notdshn hptimakiop hmegonal actishtyacernyl , pyrenyl

tetrahydronaphthyl, and so on, any of which may be 30 optionally

substi t %fﬂ Ar lelﬁ' ?tl nlﬂeq{%§ o ERE FRbdent 1n9519&8:ﬁsar§ Weh-«&Sc RRAZ Y, thﬁﬂiet hyl,
and phenyl propyl. Aryl includes a ri'ng system containing an optionally
suld$ét i tintvead ®ndrtloﬁs Henderkbgneat bbthgsd peptidpommattias mpmg&;ntssalqdarsymtleap may be

bi cycl i cli ri 0 1/15 CT/ US20 1/0 83
Pusea. i BTt el el RS Senelfoed Mcts Bl e R e B ooy
conpl Etﬁb%nﬁ ahdtb@dreRdu&edaR@isRRat®dn 61 AR HYEE A8 chNE]ULBraReROYrha ot
bi phenyl, anthracenyl, pyrenyl, imdazolyl, triazolyl, tetraazolyl,

oxazol ythe firsh mm%)@ﬁg/pf pwmpmymetho%qntﬂ tiwt blpel éﬁymuclm |trra@$19¢at1043ulm@ddﬂtmﬂ
|ndenyl ntalen ronapht h ben2|n1dazo

benzo 1P S RENGr Mo s s 158 DAl 10 REL T BB 1o
ot her W}ﬁ@veﬁlpﬁ‘ﬁbzfdye@f thtsi*@s@ﬁpagmﬂm rd3eats st Edlt ﬁﬂdyhﬁriﬁbrpﬂi‘tﬁh Gﬁ vn‘ﬂj’ énd in
functionalﬂg@oups which are attached commonly to such chains, such as
hydr oxyvo- Bighoin gangiastcio emitpedechnglngy. Her wapitersdiave vieyelopsrhar tesiedridan do,
al kyl t t 4 ,
car boxasttd PP RS CansBit brosliE RO K ppEFRAEY G BTN cancers,
am no, al koxy, 10 am do, i m no, |n1do guanldlno hydr azi do, am noxy,
al koxyd®3Y and the@artickkar peptidsmimstigy Dé; i5UN9s-takic Ho axsossitpieatapr cells, enfers
i odobi : h
chl or OB[E@ ﬁ¥qstat F:§ Eg§ é/elﬁﬁ 9198 @Xlectlx%w p«l y%ehs arp({rgé"é% %ﬁf&r S nal(iilgg éigae‘%ﬁylggﬁomlc]
t ri20ol uqm&ftﬁiyh Srhéyhhmmhawh thdt 1thif Ismhafmiépa&mhﬁaw D2 & dﬁphblb iod ploekiyik  AR-
trial kyl anmoni unphenyl anlnoEgenyl anlg%ghenyl thlazolylphen
oxazol ﬁF&Wehymera%%n&alféq GansiRsaton of ARd AFompiissdrgenpmissigna %&Stwrél 1 ke.
[ 0059] I S onal t ot
stralgﬂ?Hgﬁg%%ggighg#gﬁgﬁ%gﬁﬁﬂgﬁﬁig o%gdkggﬂgggﬁggﬂg%ﬁQgg%%ﬁﬁ%g dbcarbons
as aboweowidt 40 aM. [Thastfect of the D2 peptidomimetic appears to be specific to blocking AR-

PELP-1 interaction, as overexpression of AR or PELP-1 may overcome D2-mediated
25 blockade. Finally, the inventors have shown that intratumoral or intraperitoneal
administration of D2 can significantly abrogate the growth of prostate cancer cells implanted
subcutaneously into nude mice. In comparison, administration of either control
peptidomimetics or control soluent has no effect on the growth of prostate cancer cells in
vitro or in vivo. In addition, the inventors have generated and tested hundreds of variants of

30 D2 and have identified related peptidomimetics with similar or equivalent potency.

[0054] These findings are exciting and represent a potentially viable method to target

AR signaling pathways in prostate cancer. These peptidomimetics have advantages of both
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one carbon-carbon doubl e bond (sp2). Al kenyls include ethenyl (or vinyl),
prop-1-enyl, prop- 2-enyl (or allyl), isopropenyl (or 1-nethylvinyl),

but - | - enyWoQ 2out1s@36enyl , but adi enyl s, 20 pentenyl s, hexaP2TASdii@nys39s and so
on. Hydrocarbons having a m xture of double bonds and triple bonds, such as

2-penten-4-ynyl, are grouped. as alkynyls herein. Al kenyl incl.udes
cyel oallEBH{HS. (gl hatlicagkeng rsel(e@wgynﬁo‘mfer Sictis) 2nd Y RGOS Ao he

i nvent i(@.%:, h'iéh_ &%nf%tslﬂﬁﬁﬂ‘tiy,sgrais BRG4il8fit ,té}?e'éﬁvéJEélPBéinf‘c@E'iliBs. PSR, kve
substituted W th one or frore functional groups which are "attached comonly

t 0 suchmorhblaplagorns ughg 8, pdpyidemiydtics bvitdno rigid elgoehen2&nich|bacidon @tlows ther capt o
or thio, c 0 | kyl.t hi o, heterocyeclyl, aryl, heterqaryl, carpoxyl,

onr bal WsgHRgs BRG] oing T S ety in Melpriastairfes ainbpture BeicBrgfical

al kgnylfor Shtirhel. ARMt®@cticskoxy, am do, imno, imdo, guanidino, hydrazido,
am noxy, al koxyam no and the like to form al kyl groups such as trifluoro

nethyl,masﬂyproxnﬂgﬁﬂﬁmmz-carboxypropyl, 2-fluoroethyl, carboxynethyl,
cyanobutyl 'and the |ike. 30[ 0060] As used herein, the term"al kynyl "

Tl ud y | ho . ‘ .
vt ng BLfeen Aok FEfREG e S RhERL SR RELRANE REBOFOEV A RERRGEM
triple tetowd (Bojns Mflagdyiieseih nedvadacetihpsnyd coprmopisnyihderstbod yoyy h persmndof

pentynyls. Hydrocarbons having a m xture of doquble bonds and triple bonds,
such asor%ﬁaw@sﬂgeaih@l%%ﬁ}ﬁm%@ TINTEFBGE P erl Dy SyAh, o, gtouBéd as
al kynyl-ghrefehat infRhio ¥l re AP &SoMOh sirptlay A8 GY Gl QR IEyNME {%eliléﬁalr@éss%tf%ﬁéﬂ se

specified, these groups can be optionally Substituted one or nore

f unct i angpecigicaxpmplvhingh bauecdator aldingdtico nivbe karmimlsgychercinas nsgd ®uddscrals:,
hydroxyl , .brono, fluorag,.chloro, iodg,.nmercapto or thio, cyan al kyl t hi o,
ot e oupEiiDE STRpymetutunt dphfon, bR el ed el udl ain? e BB Rons e

al koxycahamel in gRrpamey! . al kyl, al kenyl, al kynyl, nitro, am no, al koxy,
am do, imno, imdo, guanidino, hydrazido, am noxy, al koxyam no and the

| i ke tqoponm al kykg 1?5’69‘1'191%1?,@& tefiR “tafkigf”l HAbRs FEIRN L4 oﬁiﬂ%ﬂ?feﬁ&yﬁﬁff&a{bol?e

2- car boxypropyl, 2-tfluoroethyl, carb xyneth§|, cyanobutyl and ‘the |1
[ 0061] Ahamsedanieg ehatwednhebdwdr 20 atdcbons, witlic “ldes  akylGpdémmnial | hrasehedt o1t ut ed

trai ght 10 chaj b h | ky hayi t baut 1-50 b
o th o bR h e SR TP N ool D2 tEhe RBufnoHts FE i ecl o
Al koxy ihaﬁa@ﬂ@ﬁlyu%tﬂlkswo?ﬁt AP¥Ypy PESREIN, bﬁtzglﬁflﬁﬁg)ﬁ(ec-thﬂ%l?i%but&t, Biguepty .

pentoxy and so on. I'f not otherw se specified, alkyoxy also includes any
subst i tlumethybirgyl, gewnlp isapenett sd-nsptyanZ-erdtiedpdntylk ageyl, bethl, astydnmhemibut oxy,

b h h , " AN | kyl ™, "t hi kyl " d 15
S B L e R e T S I g
of 28l kayylopkithl, dngs@ehiex@l YIf N dBErWNR) speRificin dhéx@ Zorolie! €408t kyptiohdll udes

al koxy, an1noalkgl, t hi oal kyl, and so on.. [0062%For any of the groups
above, Suh#itnisdvifhepnecy e iopdLrosHvitiple axe) difaghash commonly to such chains,

such as, hydroxyl, bromo, fluoro, chloro, iodo, mercapto or thio, cyano, alkylthio,
heterocyclyl, aryl, heteroaryl, carboxyl, carbalkoyl, carboxamidyl, alkoxycarbonyl,
carbamoyl, alkyl, alkenyl, alkynyl, nitro, amino, alkoxy, amido, imino, imido, guanidino,
25  hydrazido, aminoxy, alkoxyamino, and the like to form alkyl groups such as trifluoro methyl,

3-hydroxyhexyl, 2-carboxypropyl, 2-fluoroethyl, carboxymethyl, cyanobutyl and the like.

[0058] As used herein, the term “aryl” denotes a chain of carbon atoms which form at
least one aromatic ring having between about 4-20 carbon atoms, such as phenyl, naphthyl,
biphenyl, anthracenyl, pyrenyl, tetrahydronaphthyl, and so on, any of which may be
30  optionally substituted. Aryl also includes arylalkyl groups such as benzyl, phenethyl, and
phenylpropyl. Aryl includes a ring system containing an optionally substituted 5 or 6-

membered carbocyclic aromatic ring, said system may be bicyclic, polycyclic, bridge, and/or
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and maxi mum nunber of carbon atons for the group. For exanple, "C2-Cl0

al kyl " 20desi gnates those al kyl groups having from2 to 10 carbon atons
(e.qg., 2,wB,201/1583606, 7, 8, 9, or 10, or any range deri pablus2athessdh, e.g.,
3 to 10 carbon atons). [0063] As used herein, the tern1"pharnaceutica||y
accept ans that whijch is useful in preparing ceutic
conposi e&nTgE aYStea r@@h@ﬁhadwmgéﬁ%at OO Or ﬂBf ?fh@@ﬁn@fﬂgf oi?l“lfé‘ieay nor
ot herWB@anme%fr ﬁﬁ}gesﬁ&%é natugesy ﬁelﬂ k&%l | SpRGSEPhARLRARr YrbGHI nary
25 use as well as hunmen arnaceutlca ‘use. T10064] AS 'used herein,” the term
"phar rramdﬂ:zpbfal tlrlytwlybemr@bblerl sadarzelyl, tbmpkersdl pwidyl, ool fdenpf quhlelyfb,r esent

i e oyt Gl T AR HE o Yo BEFOhER Gn & hef iRl aci o

addist i Qi’énﬁ&hfo@hér@ﬂl rm@blw bBndofigaaANis6q@adIds/ 1 Sdhdoasm. Y dboshbavisCspR6if’d,
hydrobrom c acid, sul furic acid, nitric 30 acid, Bhosphorl c acid, and the

| i ke; dJhe wreup @magyahi: subgtitaisd switth os e adre faeetipnahgepipenvkichcird, atlieheshoi ¢
acid, h%&rﬁl&ﬁ}é g‘cé a?r}’sc' et dﬁ‘y’a?&xcy‘?%r%o ﬂl@o ch@ 8!10' gnee}%ﬂ% oP¥1{18V' ¢

acid, oni Cc acl cinic aci

furmari yasd,d,cybddnditld,C #lRylehio,Cilidtdrocyc W) 20411/ ASORBRHRCT, éd.pE&Qzl,ll &B&m@lacn d,
benzoic acid, .0-(4-h droxybenzo | ) benzoic acid, cinnam ¢ acid, mandelic
aC| d, rfethoxA@idylf aHﬂOEYCaﬁél?qaly eeaibiB¥h | Alovi alkeayl, alhynyl.epien cinida) rEOKY: aci d,

l@yd T KU, LiaRG 5111'1;1&00 %'u&m dh\é&??ﬂ&@ g g{)}é?] %11&@&{%910 and_tge like to form aryl

p chI orobenzenesul f oRite aC| napht esul fonic aci

p- t ol uettessl siiokn a&bmhe@l 1odasfrpphmsru Irﬁ@lmwb'qrhietﬂyl dnthfyl bromophenyl, iodophenyl,

met hyl bi cycl o[ 2. 2. 2] 0 2-ene-| -car Cld coheptoni ¢ acid,

4,4 - ﬁ%yr 5@5 bs(ahy amﬂz en@ﬂbhf §e xyI .@g%plépl&)ny ,3- pﬁe%j?]wb?%a oni ¢
aci d, tfiniElomekias@lidphedgl d. terti ﬁ‘iﬂud%ﬁlé{tlh@f?ﬁ}h'eﬁ%lac' d, laurplyi@idphtic

acid, gluconic acid, gl'utam c acid, hydroxynaphthoic acid, sal i cyI iCc acid,
steari drla&mmnmmmnphﬁnahl @mamephemd, | atmebplE@ﬂBS]ﬂmhmlyﬂnb@u’d,l awlarelypbempt abl e

or doona e BT RRRAR EUh TRt i RN nor gani Eeo: “organtc bases.
bt s 1Ry o e 55, BT bt I BT cHLo PRI MG ha BOBR b o
oroen s kg, Staaoman ek mal e BT AN
and Matdm@d;grb@h -cgshoniiegbls bond (sp”). Alkenyls include ethenyl (or vinyl), prop-1-enyl, prop-
2-enyl (or allyl), isopropenyl (or 1-methylvinyl), but-l1-enyl, but-2-enyl, butadienyls,

20  pentenyls, hexa-2,4-dienyl, and so on. Hydrocarbons having a mixture of double bonds and
triple bonds, such as 2-penten-4-ynyl, are grouped as alkynyls herein. Alkenyl includes
cycloalkenyl. Cis and trans or (£) and (2) forms are included within the invention. If not
otherwise specified, these groups can be optionally substituted with one or more functional
groups which are attached commonly to such chains, such as, hydroxyl, bromo, fluoro,

25  chloro, iodo, mercapto or thio, cyano, alkylthio, heterocyclyl, aryl, heteroaryl, carboxyl,
carbalkoyl, carboxamidyl, alkoxycarbonyl, carbamoyl, alkyl, alkenyl, alkynyl, nitro, amino,
alkoxy, amido, imino, imido, guanidino, hydrazido, aminoxy, alkoxyamino and the like to
form alkyl groups such as trifluoro methyl, 3-hydroxyhexyl, 2-carboxypropyl, 2-fluoroethyl,
carboxymethyl, cyanobutyl and the like.

30  [0060] As used herein, the term “alkynyl” includes optionally substituted straight
chain and branched hydrocarbons having between about 1-50 carbons as above with at least
one carbon-carbon triple bond (sp). Alkynyls include ethynyl, propynyls, butynyls, and
pentynyls. Hydrocarbons having a mixture of double bonds and triple bonds, such as 2-
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[ 0067] The present invention provides synthetic nol ecul es which present the
essential functionalities of corresponding peptide ligands in the proper

t hree di rwo=20omnEb3eor i ent ati on t hat enabl es specific protrermnseoni®segs i ons,

| eading to either stinmulation or inhibition of protein-nediated functions.

20[ 0068] Pept netrcs S 0 m netic are. s I organrc
conpou e§m4 r%razrqurr@ ﬁ%ﬂgr%ra ﬁ%& &ﬁg%fl%ﬂsw%n%ﬁrya@ et his
modi fi Gakdr@fse srpeaﬁeétthéée $8LA Snale GRidhbiiy sﬁ&tﬁd@é@r@tﬁton\éﬂ&rr}n&e rfrlsara,gmdl ng

receptors or enzynes by presenting essential chemcal functionalities
(i. gm@srrwbmphzac est)aclnad cdrramanltyetor suchc chamrse such rarenlsyd:rwayl pa;trmerﬂr@mhr ch

t h t t h 9 | .
3685 ORI Y gl P oRongy RS o SR ARE P AR ekt AR of
pepti desrfaBeod,, caldoBmedyll | aaé;;yycamnﬁe taehingiit Yikyl, aikeniyal8hiEGiSd, Ameosnmal |
organic nol ecul es (e.g., high enzymatic sta |I|ty and or al

bi oavaidllgtivl iamy)o iMOEe oy, giaiding. hedragide, amlmexqoraélserwmmwerﬁ thsnliksr vi des

an ol i caf a r nd .p orient
substlgﬁenggi g} % §u %l?l OQgBWQ%Léd%g??pﬁ? 1hgon ﬁ%&'gﬁg%ﬁ%“%w%l
tris- bemﬂﬁﬁydﬁﬂwiQ&mkmﬁhaamfﬂwa&homed easy placenent of three functiona
groups (R1_3) corresponding to the side chains of amno acids found at the
i, 1+4,0080 | +7 pOSuiddaRseiff thaneinteakod higbiudes fYb rs@bstitited Rir@igRiNt

i nventors have devel oped a WD 2011/ 150360PCT/ US20 1/03 395 facile

sy dfhetdheinr grubrenehsd prlley sreumhaning betwstn abpy- bad cafodesvithor fesmingd enygen

a- hel i gal . segne of t arg r.ot Pat.ent Publ.i cati.on

2005/ 00 T A RS Biowhiodh RS CUE melessnc a1y I BOkE My, sthgyy

ol i go- Qﬁﬂﬁcﬁdﬂ d@pﬁ@ﬁﬁ?ubdﬁ)xﬁndb@tﬁkﬁoﬁ@ﬁ@fy ayditsbesi. s 1t het eﬂlwmlsbo@z&]t“w@r e
specrfrcally, e resent 1 nvention provides an oligo-benzanide 5

pept i dowkyeeyad ﬁ@nwubatwr@ql @H?YE(%WWCWP@@@GQ byrameihpt fipkage) yuch as

substi t, dyptrd M f
addi oh‘f‘hﬁr*rﬁ%%?é*%??ﬂo R s L i TS
varlised ‘aslingtdkgdraye amabdgods ttgalke;tﬁ rreplhdmg)d&ttemmhlhmgm dem of ahmewny ene,

ﬁtymz.rgg}e%ﬁ &&Vr@b%t ELrn(rﬁ r&@éf Err!mmelag eksr ¢ apupoadiyl; @%‘fky,&nd

the ol ig@Q-~o3f benzam de peptrdonlnetrc conpound may be attached to am no
acids, oligopeptides, optionally substituted alkyl, or other structures
known t e ski | i T 0 t ed
benzanlge I's gené#§??3c%%ﬁi@@uhgg%ékP?%éﬁ§§§Eﬂ&Hk%ngﬁﬂ?Hﬁﬁz§&§ﬁﬁ4ﬁd%?
posi t i cimdomae@alin afunitiee dfevzboe atormngJor The gsolyst i Kart examgple, “C,-Cjo alkyl”

6

20  designates those alkyl groups having from 2 to 10 carbon atoms (e.g., 2, 3,4, 5,6, 7, 8, 9, or

10, or any range derivable therein, e.g., 3 to 10 carbon atoms).

[0063] As used herein, the term “pharmaceutically acceptable” means that which is
useful in preparing a pharmaceutical composition that is generally safe, non-toxic and neither
biologically nor otherwise undesirable and includes that which is acceptable for veterinary

25  use as well as human pharmaceutical use.

[0064] As used herein, the term “pharmaceutically acceptable salts” means salts of
compounds of the present invention which are pharmaceutically acceptable, as defined above,
and which possess the desired pharmacological activity. Such salts include acid addition salts
formed with inorganic acids such as hydrochloric acid, hydrobromic acid, sulfuric acid, nitric
30 acid, phosphoric acid, and the like; or with organic acids such as acetic acid, propionic acid,
hexanoic acid, heptanoic acid, cyclopentanepropionic acid, glycolic acid, pyruvic acid, lactic

acid, malonic acid, succinic acid, malic acid, maleic acid, fumaric acid, tartaric acid, citric
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may be at the sanme position on each of the benzam de rings but nmay al so be
at different 15 positions on each of the benzene rings. For exanple, the
substi t utworroiigisemnnect ed to the benzam de ring by a chegiraskoiiosssage

i ncluding ether, thioether, amne, am de, carbamate, urea, and

car bon- c bon (sin triple bonds, . and. the S stlt tion
conpri <& ob?ng‘r‘falag %6‘@%‘3&%@@%‘?3&%})@@1&&%‘1 CRaICy 2RI Ekoxy
gr oups, mahkR¥MAHKY! SCRUPS ctimes@hidr ouga, hydr &ﬁy@dmlfo&eour%d al keny!
groups, am no groups, InMno groups, nitrate 20 groups, al kylam no groups,

ni t r os ygraxypthaneanklfonigr aods, bénzangsulfgnioupsid, b peringbeaazsfrtesghf@ups aciflus2d aryl

oyt o pputeBele e, ek ot R R BaRE" il e s PR ERRYT ® gpeids, 4
CyC|503|rK&K¥IbﬁJ’y@MP§ ?‘o\éﬁh%bhyéa'r@dx‘ylﬁb aﬂi@ugﬁco@@wrﬁ&Iaeldgrmnﬁethﬁbﬂfebhg(iu o

groups, yl sul gr oups, kyl sul fonyl groups, arylsulfonyl groups,

ar y| sultpidrapsy- ?gﬁlaﬁ: b§arb@éﬂm< #6iddo grf@npl@romqn%a%yl trgﬁ@hﬁgcet@aa@éx yqzrtlzlfy

groups, I | nbo gen,.aro a I kyl
e Ll 8 U R R )
ring, hﬁh@ﬂ&@&ﬁis&aﬁ@mﬂ@Uﬂaﬁnuamkﬁ@uhhaﬁﬁa, guanldino, hydra2|do am noxy,
al koxyam no, al kyl am do, carboxylic ester groups, thioethers groups,

car boxyjpoes|aci ds,prahasRhgEdly Leeisic Q4ltsCASPINARIdE Dasd NRAEH salt30WRRK Zhakhe
present invention al so prOV|des an ol i go- benzam de peptldonlnetlc conpound
t hd0 i rhel fesmed arheneassdic tprgtonhH el 4r9 cgpaide iof m@@dnbewﬂvarﬁoa@@w @F prgadiech of
t he Su%sat éSt %C%g tal%qull?rp agnes haé\élllrllgq Ub%{ Idto%l(ii) SO 1r1]1macaq ona C OE SS1dim The
subst i tUtTohs dre T ndi vi dual o YPhE Ten2ene F1 ngs Oﬂ) he

ol i go- hsazandd) elueiptindonirérté end eﬂpmﬁnﬂydrMBdBOJAldcéﬁt@%QﬁngﬁéJSQ&i 1Ae&395 by
a chemcal |inkage including ether, thioether, amne, amde, carbanate,
urea, a&NeRneRHBH-dgthpriemyien gicdianoliguing dromethamingi practhylehigginerped the
substi tiyti ons general l'y include optionally substituted al kyl groups, |ower
al kyl groups, al koxy groups, al koxyal kyl groups, hydr oxy groups,
hyqrox%ﬁgﬁﬁHkgro#ﬁﬂ%)ﬁl&gmxaw%r?%m§hm?qk.amggoups imno groups, nitrate

gr ouaps r'oso e%?yl groups, biaryl groups

bri dge | groups, fused ar ra | ar al k roups,
eyt o 06 gr upolerpich iy PO g Statety ititie) Mo RoasEnt it it

cycl oalfigidtionh BkRSof &Yﬁékﬁtﬁﬂdﬁ%ﬁepﬁﬁ@ UR8ndsCHCthe Fhdpét tide& MimEHsRIARS oridtitidnhi O
groups, al kylthio groups yl'sul finyl groups, alkylsulfonyl groups,

aryl sulth@irvylhblgﬁr sepHic raetginsinterdctiphs, éﬁradumsto eithisosiamilationgr dupbitios af prataiy
groups, thﬁ%> roups, 10 carbonyl groups, al koxycarbonyl groups, hal ogen
groups al's groups, hal oal koxy groups, heteroayl, heterocyclic ring,

| het ycllc het erocyclic conmpounds,, am.do, im do, ani di no,
a2|[§£’)&:jam noXPPUIREN G %0 HTRYRar dBSPUEar BUSGHIER et sy gggeie

thl oet NhHodh@URBich IAKOAX WepGdBBd M BonPHOERRQ &\éiinagsoq@& pRE 60 T R 4teR,
thereof. [0073]U. S. Patent Publication 2009/ 2141 provi des synthe5|s

sche mesth@}OStFﬂ epain en Bbildy teintocaet eréh PeTEombng dkeeptors drecipy@sehy preseriing on,
for exa 2 the lel £

pr ovi desvrfinh el oo iR s s REBtaEori Y LR PR S ona

4- am NQradeihy GFHOXY BRI findGi Ay GO BROUALt Hrot¥ii @Mamsu consenhad: 1, 2002) Ac
prot ected nethyl ester conpound 8. Various al kyl rouas wer e |ntroduced to

t heShy drhsxshly. Bersidemigptics netepsialle egmbme dhggdvapnaResaeispeandesd esadesh effigacy NaoH)
k t.Q qt I t t hyl
egf \gp caglgpsggeﬁ \lﬁgj\}\gvg ﬁd;/dérf%?{ﬂe%@a@%lggh@ase ﬁ/ i éé% ﬁgi?ae%%‘ﬁgtw tlﬁlﬁ i

4- am nand-oyl diexyiehizgat e conpound 10 was coupled to the free ben20|c aci d
using a coupling reagent (like BOP), resulting in a benzam de conpound 11

cont ai nppep|one alky Imigli® UR-heREdEIRONIERSt tiRvenfin | prBPidkd 128N oRfo-Berl8hide
These steps were repeated to synthesize ol i go-benzam de conpounds. Those of

ski | | iscafféld thet ismoglddin structure and place and orient substituents as an o-helix does.
30  Substitution on the rigid tris-benzamide, for instance, allowed ecasy placement of three

functional groups (R;.3) corresponding to the side chains of amino acids found at the 7, i+4,

and i+7 positions of an ideal a-helix. Furthermore, the present inventors have developed a
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25 understand the broader applicability of such nethods in the synthesis of
ot her conpounds such as those disclosed herein. [0074] I1l.Pharmaceuti cal

For mul at iwoo0andoddet hods of Treatnent [0075] A For nul at i @ea3/(se@7@BsBbE acti ve
conpositions of the present invention may include classic 30 pharnmaceuti cal
preparations. Adm nistration of these conpositjons accordi ngl_to t he present
i nvent ifBfilssynthele route toypRep S frisnbes Of Bisskenzgnifica o ToREesenrQaeliqal segmentss

avai | at%]fefar\é:[% Eo%{[s_. r%‘ét. ‘PateIPb&bl}cQﬁ&PgS@/@d 41 NAs orﬂpeld\‘}\%?éin vy&Efnee,

vagi nal or ica ternatively, admnistration
2011/ 15h663RCT A s ) bl 6 D@BBAE atnéd cynipoundsdardmadthodsudfGyhthagothsrefor.
i ntramuscul ar, intraperitoneal or intravenous injection. Such conpositions

woul d reoT@! | y bevagnmispesfiedsd as phachmaentical biovadkseph abligo-barasdd i ons,
described supra. O particular interest is direct intratunoral )
adnni Sepaderamctiscompapph apfllugtratgddncludss 2 pptianaly isebstitedypengamidegional

to a tURDE,;fi0ry,exagl &y rbe&l?%'{lilg. cal yp aagiéiéﬁ,?iel@gféesgosxgl_géﬂ’ittffé &phibnally

| ynphat'i'c systemy or in a rese t unor 5 operatirve

cat het eupstithtod fpnhaahideainhay bBawatiedras ,nesgssargnincludelgi veedry tlibaser] shioamide,
contenpl ated. This w Il prove especial]y inportant for attacking . .

micr oséﬁﬁﬁﬁ@ﬂb’#mﬁet%@flatm@{l@&ﬁ%eFI?eﬂ[WfPPTHé’d&E‘tYFWLCB?’FB%ms Hnide: pe

admi ni %{afa_f&@do?sarﬁihs baseuRl 1RRaLaRERL0LI 5alhkYsiatseRiabh e aalit sheangbe
prepared in water sultably m xed"with a surfactant, 10 such as

hy dOox yhenzpyide epdptilosenctid spepsiehsnayabe adtsohéik tpr @papeadciis gligopeptades,
liquid pol hyl ene gl ycol s, .and m xtures thereof. and in oils. Under

or 4t nardprebily YosEdtSR o sB” Stk ek BB SEHET Bk e contatn a

preservative to prevent the gro of. m croorgani sns. %&078} The

. wt h .
phar mad@¥thlcal f otessubsititen Bn i sybsjiEdangannisle it gENdide’ 81 8riceadifgous
sol uti opg Ry ?é 69%@%,0@34 and, %Eﬁsﬁoﬁ JAEeLP tﬂe%en%%fé %senﬂ%rﬁf%gﬁjtﬂﬁ S
ta I ons or I Spe ?Ill cases

preparation of sterile’157Tnje e sol ut sions. In a

t he f ormayrbsat e ster posti@ndn radt obéhef banzamide tiips wxtreayt alsbdie = abfferent
syri.ngability exists,. It nust be stgﬁle under the conditions of nmanufacture
and St dPAUETSAB CHIL BT e DSPEVEY adi TR PR ROMESHAE i geredio dhe

M Cr 0OrQAMHidB ringUsNa dBcAREL BRlAcARCulidB Sher, TR BREf difihc CARIdREcAbSRAKENt OF
di spersi on nmedi um contai ning, for exanple, water, ethanol, pp1 yol (for
exanpl eireglapd sphion-cprbopybiagls- glopblst,, andritipler oesinds.2mdpbe yelshijutionesogipyised , and
the like). itabl.e m res thereof nd vegetabl e o0ils.,. The oper

i ai e BLatE ke Sudy TR e Sy ISRy s 2tk N B e s

| eci t hinydrdxy grb@pm'gaﬁoapa@ﬂeg@ﬁpst, hgkeh@lLiot sl ap@Ehd igediPs Sintigo iglodpRenig@ge of

di spersion and by the use of surfactants. The prevention of the action of
i e&PoorgHerss Ay BEHNY BTPE.URJHP SR BIOYDS. By hgtpRsu 1aiyk 188RS dridged aryl gFupSungal

agent s, q LA afX PRULS: 2RBEANEBDupS ML BN A0 s, PNERBLy SRR GryifikHamino
groups, cycloalkyl groups, bridged cycloalkyl groups, cycloalkoxy groups, cycloalkyl-alkyl

groups, arylthio groups, alkylthio groups, alkylsulfinyl groups, alkylsulfonyl groups,
arylsulfonyl groups, arylsulfinyl groups, caboxamido groups, carbamoyl groups, carboxyl

25  groups, carbonyl groups, alkoxycarbonyl groups, halogen groups, haloalkyl groups,
haloalkoxy groups, heteroayl, heterocyclic ring, arylheterocyclic ring, heterocyclic
compounds, amido, imido, guanidino, hydrazido, aminoxy, alkoxyamino, alkylamido,
carboxylic ester groups, thioethers groups, carboxylic acids, phosphoryl groups or

combination thereof.

30 [0072] The present invention also provides an oligo-benzamide peptidomimetic
compound that includes at least two optionally substituted benzamides, with each of the
substituted benzamides having one substitution on a benzene ring. The substitutions are

individually attached to the benzene rings of the oligo-benzamide peptidomimetic compound
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25 thinmerosal, and the like. In many cases, it will be preferable to

I ncl ude i sotonic agents, for exanple, sugars or sodium chloride. Prol onged
absor pt i omoabi1tti3esebnj ect abl e conpositions can be broughtrcahmsediiloyssvhe use
in the conpositions of agents del aying absorption, for exanple, alum num

nonost ear at.e an latin 0079 erile in ect | e sol utions ar epar ed
by inc Yp%?léf‘flrlﬁ% Iaecioiug Yarb%*ffa e P A Al A0 CHOPhG
appr Oprdaﬁ{o% (%f?llgl/ee NdouMd- haﬁcﬁfriﬁ?&? bBhdd h?h@%ﬁl%ﬁtdn@% %E’ﬂe@zﬂiys 111%1Hd€PJpﬁB§éilﬁb0Ve

as required, | 'owed | tered sterilization. Generally, dispersions are
pr epar esdbbyuuedrcadk}rbcgrampsn@w&realkﬂr gmups sillarxiyl gmepis ad:lthvelkylnglroed$ entdsoynt o a
WO 2011/ 150§8 5 011/ 038% [Z | e vehicl cont ai ns t he basic

di sper st oW madi'a FREPY &4ty 8r°8P?1e%Ianﬂg%f%1&rSeHP§mf$r8ﬂRst r%&aée Ehtier at ed

aboyge. Al 1iiRoGRsEHsOhitBt®Eloufs, REMesHsf Bikryl BRUPE,ERRIZEY b gRfupStfasdd £yl
I nj ectabl'e sol utions, the preferred nmet hods of preparation are
vacuumgrr@%Sngaﬂasd@ryf rgelzm& cirylabkg! t renps, quekelieriyc Eroypel aryﬁlbﬁ@mm &fouphe

5 I
L P RREY) Ehed RS AT BB Tl f8 oA MR R
accept adpylehi6 arowsl a lklyll'tﬁiou gﬁmp@narkﬁ@aﬁayu gaby, eﬂkﬁlsul&r@p@f@mn afyidtilanyl

coatings, anti bact erial and antifungal agents, isaotonic and absorption
del ayi ri§oOHse rﬁrg Isuligyk resoynsk ecabaranida egr@flp% uearrb%ew a SEN@S-a GabesYl groups,

PhHMRGEHGR nt I@tﬁ)ts' Vifko Vpﬁlgcﬁf}‘f %oupcsi ol gehn DS P%ﬁqééﬁkv%ﬁt %I‘O%l écﬁﬁealk&apf ar

as any conv a or I nc active
I ngr edigrodps, hEtsraayle hleterdsdyehd: hm_gam_lhetaromhpmﬁﬂgt hetnﬂ)c'ydic compounds, amido,

cont enpl at ed. Sup, ggg active |{11<gred|.ents cfam .&so be ncorgorat ed into
t he con‘B’é t%“&ﬂ Qe SRS PEOSMIGE. g sla SRPPHVS 5 HTHRY be
formul ahgdiheRy gfi‘oﬁl%uéa[r%xﬁ"c a%ﬁktphfo%ﬁl?ryl ﬁe&mea&bﬁﬁh&y ReGEPt abl e sal ts
include the acid addition salts (formed with the

[0073] U.S. Patent Pubhcatlon 2009/0012141 provides synthesis schemes to prepare
15  o-helix mimetic compounds of the present invention, for example, in FIG. 2 therein. A
specific example in that document provides fifteen a-helix mimetic compounds made starting
with a 4-amino-3-hydroxybenzoic acid compound 7, which was converted to an N-Ac
protected methyl ester compound 8. Various alkyl groups were introduced to the hydroxyl
group using a variety of alkyl halides and a base (e.g., NaOH) known to the skilled artisan.
20  After the alkylation reaction, the methyl ester compound 9 was hydrolyzed using a base (like
LiOH), and methyl 4-amino-3-hydroxybenzoate compound 10 was coupled to the free
benzoic acid using a coupling reagent (like BOP), resulting in a benzamide compound 11
containing one alkyl group corresponding to the i position of a helix. These steps were
repeated to synthesize oligo-benzamide compounds. Those of skill in the art would
25  understand the broader applicability of such methods in the synthesis of other compounds

such as those disclosed herein.

[0074] 1I. Pharmaceutical Formulations and Methods of Treatment
[0075] A. Formulations
[0076] The active compositions of the present invention may include classic

30  pharmaceutical preparations. Administration of these compositions according to the present
invention will be via any common route so long as the target tissue is available via that route.

This includes oral, nasal, buccal, rectal, vaginal or topical. Alternatively, administration may
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15 free amno groups of the protein) and which are forned with inorganic
aci ds such as, for exanple, hydrochloric or phosphoric acids, or such

or gani c awpdsi1iasomweeti c, oxalic, tartaric, mandelic, ana#crhms2eiilss3ssalts
formed with the free carboxyl groups can also be derived frominorganic
bases UCE as, for exanple, sodjum poﬁassiunl.annnniunl calcium. or ferric
hydr oxiWe8Y AiftEheh HPGHC b EHEMYSC o SREMFTIEATMeOT (RITAVSEPNH HHiHEN-

hi stidigign RERG&MGs2 AR tRrdalllChe [ ARSAIHROD £0TMHrRIkoall§OhdchRBR W | |
be administered in a manner conpatible with the dosage formulation and in
such aromposiiens, glesdribed peptd. c Sif Ipprtedfufaeghicvest isTtheccaantrrimoins adgminastoting, of a
conposi tion of .the present.invention adm nistered to atient. ubj ect
can be nEtapRosad Y. GRoLriuERn 5 S Byt & hneroPs oo Yo By

wei ght ,orseyehdl tws@llatGRnsh 1{inPRaticZsysteht) @r iy R @cstted itsBesBedo@l 0 dst-6pdrave
previ ous or concurrent therapeutic interventions, idiopathy of the patient
and on cathstarbufes padctigalhy mrystumeri oRtenhaclpeac alpe isowatenmaipdndhis|vellinseve

adm nistratipn wll 4 . eve. - ' - centration of active

i ngr edi%ﬁ%ﬁé@ i Oéta%tof'%%%t?‘.@ﬁn%ﬁlﬁ%‘*&@%%?%%‘?ﬁg%?épg%l‘é%?s) for the individual
subj ect. [0083] The pharmaceutical peptidom netic conposition includes a

t her apd007dal | y 3hecefdctive i vamparodat mafy alsoolbiegadpenisardddesspdisei dosd nest i ¢
conmpound or_ a,sal a sol.ven or,a derivative thereof .based on an

o 1o BonThRiR sty ReBRiienhs B hPaliRiotTheEn e BT ay R Redliemtar 1y
acqept ahtie akydreXyprofydéclRIREP! Bispeh®oli san Qlsot bd ré&RpiRm deyceV¥D, liquid

2011/ 150360PCT/ US2011/ 038395 pegtidoninetic conposition may al so include
one or NebreshyAengi glyenhaland erixtpecs; theeelinshinpilsdilindshewrlinasy epnsiigonsof siragove
agents,, | i.can [ vat:l L i t .
ol s; Fincht B8P pRerp BSACE R iR oBER: 1 RSty b B R tioms, o
flavorings, aromatic substances, penetration enhancers, surfactants, fatty
aci ds, [B0T8 sal t sThecpharma¢anticalferms suigbiofarghigstabledise andlhdastictlesaquienseof .
The pharpaceutical peptidgm netic conpeou be adapted for oral, .

dor nat oPBRBaPr PpsfEfe A1l R by SRR S PG R bR bisF s of o

sol18t i dhjecabRnilBioNss didpdripAs OfEalCeu3taihdi fogn hushbd attilkrndanisabt €luid &
capsule, a gel capsule, a liquid syrup, a soft 3e|, a suppository, an
enema, the paRHhatgasonmRngRhitity existot it srist be gallampdes thpegondgions ghmanufagiuesy, a

AU d o R mud B YRR RLLRLARS cSANGRHarih O AR i3RI Al SRR LudnS 2
diseaséﬁ?ﬁ ﬁﬁ%% égﬁcerqhevelogg%?n tﬁg prosﬁét , a dfanﬁﬂ%hgt e 1l e
r epr odusthaceeris il efimgil NTROGatricalcamdt 220y Gr nkspecsiae medinne compmiteedor and
over .
example, water, ethanol, polyol (for example, glycerol, propylene glycol, and liquid
20  polyethylene glycol, and the like), suitable mixtures thereof, and vegetable oils. The proper
fluidity can be maintained, for example, by the use of a coating, such as lecithin, by the
maintenance of the required particle size in the case of dispersion and by the use of
surfactants. The prevention of the action of microorganisms can be brought about by various
antibacterial an antifungal agents, for example, parabens, chlorobutanol, phenol, sorbic acid,
25  thimerosal, and the like. In many cases, it will be preferable to include isotonic agents, for
example, sugars or sodium chloride. Prolonged absorption of the injectable compositions can
be brought about by the use in the compositions of agents delaying absorption, for example,

aluminum monostearate and gelatin.

[0079] Sterile injectable solutions are prepared by incorporating the active
30  compounds in the required amount in the appropriate solvent with various of the other
ingredients enumerated above, as required, followed by filtered sterilization. Generally,

dispersions are prepared by incorporating the various sterilized active ingredients into a
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27,000 deaths were attributed to this malignancy. It occurs when cells of
the prostate nutate and begin to nmultiply out of control. These cells may
spread (mwoastiasowe) fromthe prostate 15to ot her part sPpofi/ushe 1lossdys
especially the bones and | ynph nodes. Prostate cancer nay cause pain,

difficulty in.urinating, .erectile dysfunctiaon and other.s tons. .
[ 0086] R Virhw& %fa‘f%lt%%@éﬁba%}a DS I}F‘ﬁ&ﬁ“&é‘g thhEais oL ¢ e
rates Vg tbsdehmRekNesibveountht @8se dit stér%le'p%%%rs%mﬂﬂ%!”' PeParabit br RgiFast
Asia, nore common in Europe, and nost common in the Unl’tt)ed St at es.

Accor diingctablet $odutmer theaprefared emctBodd ef prepatution ost ataeuwadceng iasd | fease-

common anong Asi an n,and oSt c¢co anong bl ack n, W fiqures for
wh o ERRAeBBIR WENHREEE SovAaat Ty Bedresial Pe vy pidinp i5SFed
|nC'SeaSh$@d1_Teﬁﬁﬁ§meprQ\ﬂ6@é¥§r steRle-1R0&V IRt BEocancer devel ops nost
frequentlTy in nmen over fifty. This cancer can occur only in nmen, as the

prostate I s exclusively of. the nmale reproducti tract,..lt is the t 25
comon DOMA of ~cakvised hefhian DHTHES AR b acepiabls i inolude any Gl Gilsi bi e
for nmorgyemlse AgRkNh thafa, aBdat@behntPRABEERE B CARIfuAIAN th LARC §lotoriOVWENET |
many nmen who devel op prostate cancer never have synptons, uhdergo no

t her apyebserptiordelaying higntsling the likt.HEre usawf eech vdhy afidiagentssfor pharmadéutigal
genetics,.and .dj et, .have been.inplicated i.n the devel o nt .of prostate
Gancer Aty uRkfessda el sroan s MRt daitrgheri i B Cafbiron o Srdifect e
canoer Ss i9esRFAIbNY Wibstthe MBdvd Gaedient)Ote usPasi the Cth%%i?_blﬁw' uam;wﬁﬁ@nssw:h as
a bi opsy, where snmall pieces of the WD 2011/ 150360PCT/US2011/ 038395

pr ost at@nigrwl#tedrpy SHPPlsMeBlags etctize udpredmaitofcap 0also pbd singepoiise artos diceeni ng

opti ons., gg-tﬁgg the digital rectal examand the prostate specific antigen
(PSA) blo test. Screeni ng for prostate cancer is controversial because it
is not clear if the benefits of screening outweigh the risks of foll ow up
di agnodPP&l]t est s Ehedcomenesidions pé dienrasont invention may be formulated in a neutral or

salt form. Pharmaceutically-acceptable salts include the acid addition salts (formed with the
15  free amino groups of the protein) and which are formed with inorganic acids such as, for
example, hydrochloric or phosphoric acids, or such organic acids as acetic, oxalic, tartaric,
mandelic, and the like. Salts formed with the free carboxyl groups can also be derived from
inorganic bases such as, for example, sodium, potassium, ammonium, calcium, or ferric
hydroxides, and such organic bases as isopropylamine, trimethylamine, histidine, procaine

20  and the like.

[0082] Upon formulation, solutions will be administered in a manner compatible with
the dosage formulation and in such amount as is therapeutically effective. The actual dosage
amount of a composition of the present invention administered to a patient or subject can be
determined by physical and physiological factors such as body weight, severity of condition,
25  the type of disease being treated, previous or concurrent therapeutic interventions, idiopathy
of the patient and on the route of administration. The practitioner responsible for
administration will, in any event, determine the concentration of active ingredient(s) in a

composition and appropriate dose(s) for the individual subject.

[0083] The pharmaceutical peptidomimetic composition includes a therapeutically
30  effective amount of an oligo-benzamide peptidomimetic compound or a salt, a solvent, or a
derivative thereof based on an oligo-benzamide peptidomimetic compound, and one or more

pharmaceutically acceptable carriers. For example, the bis- or tris-benzamide
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5[ 0089] Prostate cancer is a sl owgrow ng cancer, very conmon anong ol der
men. In fact, nost prostate cancers never grow to the point where they
cause sympbans/15636d nost nen with prostate cancer die ofPCoiUuser11038388S
before prostate cancer has an inpact on their lives. The PSA screening test

may det ect. .these small cancers that ul d never becone |ife threat.ening.
Doi ng. thyetigeAlnelict ?qf‘FPOtSH@é‘emﬁié r?ﬁﬁ?ag}lcf\@ﬁooﬁeooro%ifed @é%ﬂegqls%cﬂmdwa RS,

addi ti QRkntd0 ckE&pichRY RAG: tLEAL Mabricafi®! hRUENRITRS Litwbil BN B&tRE ObAke

bi opsy, may cause pain, bleeding and infection. Prostate cancer treatnents
may caussilsificrasattsi foc omfluanemgeosandicgrresstiid, dutfyst wolotingy. flavhengs, eramatia i s

essential that the ri.sks and benefjits of diagnosti.c, procedures and

L7 oat meHD B Ea PRI comeiety carisRaPe A SERe e ny ] GUSBTH deedte
canser RUbRIERNAToEANRkiBhY theRRFI MhediHafhadbcd Gephdimintbtic ©apoMad Ynadue 15 to
et hnic backgr ounds. Thus, the Anerican Acadeny of Fam |y Physicians and

Arrer i cadagtedl |felgerabfdephgtologicah sransdesmmek At paisetepth yad ministmtivns sus fore ofiasks
and be its of s nj I e i ndi vi dual patient

ot ef o eRioRf prBfisETH IR -BEEL: BRTRR P B AL YRty thear
care prignidigisp,sitsoft gahnisuppositgryPochdmdy@Ipavdhparsi@trodmdes lotiban offaryeags, ol d
because of concern that prostate cancer therapy may do nore harmthan
20good BHOBGSIEYe §lIGUKEY a9y derf e expect ancy decreases. [0091] Di git al

rectal exam nation (DRE) is a procedure where the exanm ner inserts a

gl aved,[0084)r i cat &gl fi Mggstatea@cdrhe rectumto check the size, shape, and
texture of the prostate. Areas which are irregular, hard or |unpy need

further | uatiqnp, since they may contajn cancer. Al.though the E. only
eval atl8B e badRouflethteeh PoLd Rrke rambitbfafEbafitunda Heare b8 e i
this pané nfflc FPRRCHRE Ffstom. PIOSDEL, &1G8HCR0,0001 el &R8s Rerd Rpbrt@l) aRRBvES
generally nore advanced. The use of DRE has never been shown to prevent

pr ost at%,@Whrdseths decse hgriiechtoubisdnalieneney. ohbgeuse wiemcelly afdbe profREIR)Tfe PSA
test nmeasyres the blood.level qof prostate-specific anti. an, enz

or ocucaltgyer Ty ebats of el TREBRHA Baf PP GePPh MR e R o 1
kalilsi krtgiother phs 30therbsal, dspaciillyptheitontOald Griphyhoded. Frodi@d Sas@iBiayafaliey

ej acul ation, allow ng spermatazoa to nore easily navigate through the

ut er i nePagediffigulty wyrpeting, eswtibubefmgtionand eheosptoms.

[0086] Rates of prostate cancer vary widely across the world. Although the rates vary
widely between countries, it is least common in South and East Asia, more common in
Europe, and most common in the United States. According to the American Cancer Society,
20  prostate cancer is least common among Asian men and most common among black men, with
figures for white men in-between. However, these high rates may be affected by increasing

rates of detection.

[0087] Prostate cancer develops most frequently in men over fifty. This cancer can
occur only in men, as the prostate is exclusively of the male reproductive tract. It is the most
25  common type of cancer in men in the United States, where it is responsible for more male
deaths than any other cancer, except lung cancer. However, many men who develop prostate
cancer never have symptoms, undergo no therapy, and eventually die of other causes. Many
factors, including genetics and diet, have been implicated in the development of prostate

cancer.

30  [0088] Prostate cancer screening is an attempt to find unsuspected cancers. Screening

tests may lead to more specific follow-up tests such as a biopsy, where small pieces of the
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[ 0093] PSA | evel s under 4 ng/nL (nanograms per mlliliter) are generally
consi dered normal, however in individuals below the age of 50 sonetines a
cut of f ofwd.2B11i/s0368ed for the upper Iimt of normal, whiPCe/usesmelosssover 4
ng/ nL are consi dered abnornmal (although in nmen over 65 levels up to 6.5
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PSA do tﬁ%flglﬁﬁé%'g?%'élpéifaeg%g[ 38?” C%ﬁﬁﬁaggﬁ%'evel s can change for nany

reasons ot her than cancer. Two common causes of high PSA | evels are
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| over edpé D witB Hr¥fifte UaRcdTREE 68bIheNSaldse e bR bloSate BRELOKashal HReson TiRGSE
medi cations, finasteride (marketed as 15 roscar or Propecia) and

dut ast dnicslel{faBS A escesdniag tés oaryr dotect negse dowtleagecrs Hat POAld avat Yeeyme& D8 or
nore. [,0095] Sevearal ot her, s of eval uating the PSA have en vel oped to
rvor @ O ChiE: Boe Bt PR WA e BR RPN oS8 B GR SUERRP S

r efler enegingang e aintdk RRBHwWL-iLteS8NSchiay ;ptosma@aiog%eemaf &utypah, Blb&litesid The
rate of rise of the PSA over tine, called the A 20 vel ocity, has been
used t onEgRey Xrestaie AAngCE HeqbgaNts Ay caussairipaBhingoiHgnaandgreqtile gysfunesions
2006, i nqt. n e. i : i i t he
psa | evHIanien i ENGHET e ofiT By b G BELARAL BibERL: iSRRG
magnet i carefeidpomanierddrmr@ira@SAnasccalngo been studi ed. This conparison, called
PSA density, is both costly and, as of 2006, has not proven to be an
effecti creeni test. PSA in the blood na ither..bge free or hound to
other  A809ct o MhE e tiehlng Adut R Pedte s 0By RS SR I ey
pr agi deo agghi¢ ibacladrowEek EEMisNGhd AheiFad iAvaderiylof dnmily PIBB&ianguegt A@BScan
regardhﬂg t he useful ness of these neasurenments limt their w despread use.
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ur ioar Yool @6 hige Sr68LRSRS ARY 1iENYWectancy decreases.
[0091] Digital rectal examination (DRE) is a procedure where the examiner inserts a
gloved, lubricated finger into the rectum to check the size, shape, and texture of the prostate.
Areas which are irregular, hard or lumpy need further evaluation, since they may contain
cancer. Although the DRE only evaluates the back of the prostate, 85% of prostate cancers
25  arise in this part of the prostate. Prostate cancer which can be felt on DRE is generally more
advanced. The use of DRE has never been shown to prevent prostate cancer deaths when

used as the only screening test.

[0092] The PSA test measures the blood level of prostate-specific antigen, an enzyme
produced by the prostate. Specifically, PSA is a serine protease similar to kallikrein. Its
30 normal function is to liquify gelatinous semen after e¢jaculation, allowing spermatazoa to

more casily navigate through the uterine cervix.
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WO 2011/ 150360PCT/ US2011/ 038395 the urinary tract frominside the bl adder,
using a thin, flexible canera tube inserted down the urethra. Transrectal
ul t rasonogyoaptyiseieeat es a picture of the prostate usi ngpsomsdonmmsssss from a
probe in the rectum [0097]If cancer is suspected, a biopsy is offered.
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Prostate biopsies are routinely done on an outpatient basis and rarely
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prostate tunors rom eason score o |ca 2]

nost  alinacrmmpériféce sest. Boendath olitghraitarsah@rsloamon iein élreodeSA ted moktor t he
nost comon_ pattern observed under the m croscope, then does the same for
t he seéﬁﬁﬂwﬁg% cERRORS f)\aéoc@trlila"el‘lﬁés@i?rﬁaﬁ?ert hese two nunbers is the d eason
score. The Whitnore-Jewett stage is another method sonetinmes used. Proper

gr adi nqogd4jt he t BX Ihw&lCEdrt tikalge 51 REQYtB&08E deRr Qhart Bk MDKo ichn@igh Of
the major factors used to determ ne the treatnent recomrendati on.
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cancer is stil onfined to the prostate NM system clinical” Ti
and T2 iﬂé/moemsreare found only in the prostate, while T3 and T4 cancers have
spread el sewhere. Several tests can be used to | ook for evidence of spread.
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r esonarshertcomgpngf sonpdé @SAl ycreanad gl aithe ushe)fmgespaﬁﬁc refaeacd eangadirhrevaen nal
the sensitivity and specificity of the test. The rate of rise of the PSA over time, called the PSA
20  wvelocity, has been used to evaluate men with PSA levels between 4 and 10 ng/ml, but as of
2006, it has not proven to be an effective screening test. Comparing the PSA level with the
size of the prostate, as measured by ultrasound or magnetic resonance imaging, has also been
studied. This comparison, called PSA density, is both costly and, as of 2006, has not proven
to be an effective screening test. PSA in the blood may either be free or bound to other
25  proteins. Measuring the amount of PSA which is free or bound may provide additional
screening information, but as of 2006, questions regarding the usefulness of these

measurements limit their widespread use.

[0096] When a man has symptoms of prostate cancer, or a screening test indicates an
increased risk for cancer, more invasive evaluation is offered. The only test which can fully
30  confirm the diagnosis of prostate cancer is a biopsy, the removal of small pieces of the
prostate for microscopic examination. However, prior to a biopsy, several other tools may be

used to gather more information about the prostate and the urinary tract. Cystoscopy shows
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vesi cl es. Bone scans should reveal osteobl astic appearance due to increased
bone density in WD 2011/ 150360PCT/ US2011/ 038395 t he areas of bone

met asti siwo20opexdt e to what is found in many ot her camrCens2aihass39s

nmet asti si ze. [00101] Prostate cancer can be treated with surgery, radiation
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t her apyjogegvei gh TﬂéetiPsQés%mr&esb%etﬂehsexagﬂ?&f uhfi&2h MRS c6RN tﬁede%ﬁ'iﬁeed i f
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avoid the risks of surgery and radiation, the risk of nmetastasis (spread of

t he carlteh) tongipwbdhp Kdeasas snsterRgp uyasiegeredarprostate tumogs from Ade ilQewhere a

surveil lance ma .mean ayai di t reatrent. al t t her, . but may reasonably
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i mpact 1ofo REH the nidseadmi@bh pagdndsdbcdvpddane nietbbdopbetictldbes the sahat €or
suggest that carefully selected nen will not mss a wi ndow for cure with
this appe 8eend mesirendwalpafiest The syramidhescttvatnugiesy Bphalensarveiei By age
during 5 t] i @?e@h HRKE dddh . ry
and rad\&gﬁ?lgﬁé%?ta%% ?8%?8]% I n(?dcgﬁy I nsl:lstge%i ?{Ogg{lgltaglr%s?n&:{hgq?%%?f are
of t en fooitical, Bincaché demdc wher andl idaaicosf thecmrjoedhdtyrsonsdartd detdroms yhanot
foll owi ng the recommended gui delines (abnornmal DRE and el evated PSA). The
ur ol ogiERUALN {CORRRRAHAR the PSA is not el evated for other reasons,
prostatitis, etc. An annual biopsy is often recommended by a urol ogist for
a pati go099ho hasAn important part of evaluating prostate cancer is determining the stage, or

how far the cancer has spread. Knowing the stage helps define prognosis and is useful when
selecting therapies. The most common system is the four-stage TNM system (abbreviated
from Tumor/Nodes/Metastases). Its components include the size of the tumor, the number of

involved lymph nodes, and the presence of any other metastases.

25  [00100] The most important distinction made by any staging system is whether or not
the cancer is still confined to the prostate. In the TNM system, clinical T1 and T2 cancers are
found only in the prostate, while T3 and T4 cancers have spread elsewhere. Several tests can
be used to look for evidence of spread. These include computed tomography to evaluate
spread within the pelvis, bone scans to look for spread to the bones, and endorectal coil

30  magnetic resonance imaging to closely evaluate the prostatic capsule and the seminal

vesicles. Bone scans should reveal osteoblastic appearance due to increased bone density in
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WO 2011/ 150360PCT/ US2011/ 038395 sel ected watchful waiting when the tunor is
clinically insignificant (no abnormal DRE or PSA). The tunors tiny size can
be noni t oweaotihisaseway and the patient can deci de to havecsursganyp3ssody if
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tadala&kq Calis), or vardenafil (Levitra) may restore sone degree of

pot ency. FOr nmost nen with organ-confined disease, a nore limted
"nerve-sparing" technique may hel p avoid urinary incontinence and
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is generally. for benign disease and is not neant as definitive treatpent
for prdSRf biopsh ctr): MaiH meg Whorbppe s PRk OB HEE Sy iegerﬁvﬂggd
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Although men who choose watchful waiting avoid the risks of surgery and radiation, the risk
of metastasis (spread of the cancer) may be increased. For younger men, a trial of active
surveillance may not mean avoiding treatment altogether, but may reasonably allow a delay
of a few years or more, during which time the quality of life impact of active treatment can be

25 avoided. Published data to date suggest that carefully selected men will not miss a window
for cure with this approach. Additional health problems that develop with advancing age
during the observation period can also make it harder to undergo surgery and radiation

therapy.

[00103] Clinically insignificant prostate tumors are often found by accident when a
30 doctor incorrectly orders a biopsy not following the recommended guidelines (abnormal DRE
and elevated PSA). The urologist must check that the PSA is not elevated for other reasons,

prostatitis, etc. An annual biopsy is often recommended by a urologist for a patient who has

31



WO 2011/ 150360PCT/ US2011/ 038395 [00108]In netastatic di sease, where cancer
has spread beyond the prostate, renoval of the testicles (called
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pl acenment of about 100 small "seeds" containing radioactive material (such
as i oditheapitagec phi pydicahibdbs) with a needl e through the skin of the
perineumdirectly into the tunor while under spinal or general anesthetic.
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mayl 5be cancer survivor. The most common serious complications are loss of urinary control and

impotence. Reported rates of both complications vary widely depending on how they are

assessed, by whom, and how long after surgery, as well as the setting (e.g., academic series

vs. community-based or population-based data). Although penile sensation and the ability to

achieve orgasm usually remain intact, erection and e¢jaculation are often impaired.

20  Medications such as sildenafil (Viagra), tadalafil (Cialis), or vardenafil (Levitra) may restore

some degree of potency. For most men with organ-confined disease, a more limited “nerve-

sparing” technique may help avoid urinary incontinence and impotence.

[00106] Radical prostatectomy has traditionally been used alone when the cancer is
small. In the event of positive margins or locally advanced disecase found on pathology,
25  adjuvant radiation therapy may offer improved survival. Surgery may also be offered when a
cancer is not responding to radiation therapy. However, because radiation therapy causes

tissue changes, prostatectomy after radiation has a higher risk of complications.

[00107] Transurethral resection of the prostate, commonly called a “TURP,” is a
surgical procedure performed when the tube from the bladder to the penis (urethra) is blocked
30 by prostate enlargement. TURP is generally for benign disease and is not meant as definitive
treatment for prostate cancer. During a TURP, a small tube (cystoscope) is placed into the

penis and the blocking prostate is cut away.
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used instead of surgery for early cancers, and it nmay al so be used in
advanced stages of prostate cancer to treat painful bone netastases.
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Radi ati on therapy appears to cure small tunors at are con
pr ost atbeaghysterapyout as wel |l as surgery. However, as of 2006 sone issues
remai n unresol ved, 10 such as whet her radiation should be given to the rest

of the s, h h b S gp %_ ona
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t hdapyenpigghi-rags ethichadrt dirc@ed eva ek Swandotht peataremt tecBaitjbe tallpdIn@hsity
radi ation ther%Py,nay %guse di arrhea and rectgl bl eedj.ng due to radiation
Modulated Radiation Therapy (IMRTS may be used to adjust the radiation beam to conform
with the shape of the tumor, allowing higher doses to be given to the prostate and seminal
vesicles with less damage to the bladder and rectum. External beam radiation therapy is
generally given over several weeks, with daily visits to a radiation therapy center. New types

15  of radiation therapy may have fewer side effects then traditional treatment, one of these is

Tomotherapy.

[00111] Permanent implant brachytherapy is a popular treatment choice for patients
with low to intermediate risk features, can be performed on an outpatient basis, and is
associated with good 10-year outcomes with relatively low morbidity. It involves the
20  placement of about 100 small “seeds” containing radioactive material (such as iodine'* or

palladium'”

) with a needle through the skin of the perineum directly into the tumor while
under spinal or general anesthetic. These seeds emit lower-energy X-rays which are only able
to travel a short distance. Although the seeds eventually become inert, they remain in the
prostate permanently. The risk of exposure to others from men with implanted seeds is

25  generally accepted to be insignificant.

[00112] Radiation therapy is commonly used in prostate cancer treatment. It may be
used instead of surgery for early cancers, and it may also be used in advanced stages of
prostate cancer to treat painful bone metastases. Radiation treatments also can be combined
with hormonal therapy for intermediate risk disease, when radiation therapy alone is less
30 likely to cure the cancer. Some radiation oncologists combine external beam radiation and
brachytherapy for intermediate to high risk situations. One study found that the combination

of six months of androgen suppressive therapy combined with external beam radiation had
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proctitis, as well as urinary incontinence and i npotence. Synptons tend to
i nprove over 15 tinme. Men who have undergone external beam radiation

t her apy wwbDI20tznsesea hi gher risk of | ater devel opi ng col enTasecen3ssos

bl adder cancer. [00116] Cryosurgery is another nmethod of treating prostate
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hands of 25 an experienced cryposurgeon, cryqQsurgery has. a ear
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follow ng radiati.on therapy.. [00117] Hor nonal therapy uses nedications or
sur ger YWUTESTHMOEK ko dtadtabiop dherapy aRilepls QEuFg 8&53&@% dhadiars edingd dodtcer one
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spr ead of most prostate cancer tells. Blocking DHT often causes prostate
WO 1201 1sdi5 08 60PEGTY tag0ibh/D888IE gaerctr tht oes tod phagypdwisngovamibobvibe absonbak .

However, har | thera ar el ures pr ate cancer because cancers
whi ch 19958 SIAUE) O BUP SHA PG AT PREHEF bR ShoAB OF GSPEA s SBBEORE. r es ot ant
after one to two years. Hornonal therapy is therefore usually used when
cancer [AQKlIEpr eadSife effedthel pdasdatierapytmighy oadus efttren fpwencdsantoardaghentiren

undergoing radiation therapy or 5surgery to he revent return of their
cancer . BYIBOTRE) HorbHian BREPy S a?usgr%éff%qaea‘tdl_a%e%ﬁ ug i Tt tRlay s
the bodyolRRS al Yl RAMeRrPillconfndRe dRAGK PoRABe.| SR YIBdedd® LRSHIEISS the
hypot hal anus, and the pituitary, adrenal, and prostate glands controls the
bl déd |tewe|MemfvhoHTve Findeitgond ewvetrlabbehnh esditgonothe@y will have a higher risk of

later developing colon cancer and bladder cancer.

[00116] Cryosurgery is another method of treating prostate cancer. It is less invasive
than radical prostatectomy, and general anesthesia is less commonly used. Under ultrasound
guidance, metal rods are inserted through the skin of the perineum into the prostate. Highly
20  purified Argon gas is used to cool the rods, freezing the surrounding tissue at -196°C (-
320°F). As the water within the prostate cells freeze, the cells die. The urethra is protected
from freezing by a catheter filled with warm liquid. Cryosurgery generally causes fewer
problems with urinary control than other treatments, but impotence occurs up to ninety
percent of the time. When used as the initial treatment for prostate cancer and in the hands of
25  an experienced cryosurgeon, cryosurgery has a 10 year biochemical disease free rate superior
to all other treatments including radical prostatectomy and any form of radiation Cryosurgery
has also been demonstrated to be superior to radical prostatectomy for recurrent cancer

following radiation therapy.

[00117] Hormonal therapy uses medications or surgery to block prostate cancer cells
30  from getting dihydrotestosterone (DHT), a hormone produced in the prostate and required for

the growth and spread of most prostate cancer cells. Blocking DHT often causes prostate
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15 remove the testicles. Because the testicles make most of the body's testosterone, after

orchiectomy testosterone levels drop. Now the prostate not only lacks the testosterone
stimulus to produce DHT, but also it does not have enough testosterone to transform into

DHT.

[00120] Anti-androgens are medications such as flutamide, bicalutamide, nilutamide,
20  and cyproterone acetate which directly block the actions of testosterone and DHT within

prostate cancer cells.

[00121] Medications which block the production of adrenal androgens such as DHEA
include ketoconazole and aminoglutethimide. Because the adrenal glands only make about
5% of the body's androgens, these medications are generally used only in combination with
25  other methods that can block the 95% of androgens made by the testicles. These combined
methods are called total androgen blockade (TAB). TAB can also be achieved using

antiandrogens.

[00122] GnRH action can be interrupted in one of two ways. GnRH antagonists
suppress the production of LH directly, while GnRH agonists suppress LH through the
30 process of downregulation after an initial stimulation effect. Abarelix is an example of a

GnRH antagonist, while the GnRH agonists include leuprolide, goserelin, triptorelin, and
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and 5 GhRH agoni sts. Despite their higher cost, GiRH agonists are often
chosen owsp 20ric3damot ony for cosnetic and enoti onal reas®n3/USEMensssas |y,
total androgen bl ockade may prove to be better than orchiectony or GiRH

agoni sts used al one. 24] Each treatpent has. di anpt ages ich limt
‘s usdusorby Pl &lihnées étég'?crﬂﬁeh@agﬁf)@w&lﬂv@i‘tﬂﬁyﬂpggzﬁeﬂ fraups he

sur ger Yoon{th®t Qp¥EN6F ot fRbichiRA8besOhot" SRYKI RY toll§ s 1 k88 hictuESorC A RE,
significant. The 'l oss of testosterone al so causes hot flashes, wei'ght gain,

| oss ofprbdustido of bothddhembahRBfdectvesdsraétast W wyelscomast i a), i mpot ence and
ost eoporosis. GhRH agoni sts eventual ly cause the sane side effects as

or chi gjgﬁ_'ﬁ% but MRy £ 3456 HOMRRt 3&8@5&&‘3@&&&&1@%&&' 24 &Fh&gsa%na{at-
When aéonl sts are first used, testosterone surges can lead t

i nceadaRHagenip@i Dedpito mhaehigbdratostc GoRit egonisoarantficamtow@geavsr archeb@nel | x 15
are often added to blunt these side efiects Est r ogens e not co nly
ised beBAGRINGHIEAnY FRoRReL rRgnsy YRy, dopkppdasal ParklesmaR arotidorttod

clots. pbher @R bRAKCRGBNS GRRAULUSIAEA diyncause i npotence and usual ly cause
| ess | oss of bone and nuscl e nmass. Ketoconazol e can cause |iver damage with

pr ol on%? use, and ﬁm nogl u%gt hi m de can cause .skin rashes.

20[ 00128V B4l i at i kash dgpiqnd ERAEe HYEN HrUSHRYS 1B SREUP froengaRcesn
ext endi Qyghdy flfroalgmgctaﬁl LRV NwiiiR SHIRLOMR: Oy BlARG Al GeRRing the

Chenot her ap e offered to sl ow di sease progressi on and post pone
syt ortssticlheambs tsigndmann [The loss o tasgistoeonecastbianess hidt dlaslmsnotigbt gpeubssc dr ug

docet axel vt h ti i d such edni sope. Bi sphosphonat h
201 edr o {5108 ATHAVEST R DS bOderaly Uik IEPAICho abd e PP 28 R ch s

fracturgsniels EV@nRBQdcdQE thadasll 88c tIFREAPYs IofcHi@kdBPt ut Wnh)? cause worse
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skin rashes.

20 [00125] Palliative care for advanced stage prostate cancer focuses on extending life
and relieving the symptoms of metastatic disease. Chemotherapy may be offered to slow
disease progression and postpone symptoms. The most commonly used regimen combines
the chemotherapeutic drug docetaxel with a corticosteroid such as prednisone.
Bisphosphonates such as zoledronic acid have been shown to delay skeletal complications

25  such as fractures or the need for radiation therapy in patients with hormone-refractory

metastatic prostate cancer.

[00126] Bone pain due to metastatic disease is treated with opioid pain relievers such
as morphine and oxycodone. External beam radiation therapy directed at bone metastases
may provide pain relief. Injections of certain radioisotopes, such as strontium®’,

30  phosphorus™, or samarium'>’, also target bone metastases and may help relieve pain.
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Essentially, ultrasonic waves are precisely focused on specific areas of
the prostate to 5 elimnate the prostate cancer with mnimal risks of
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[00131] C. Breast Cancer

[00132] Breast cancer refers to cancers originating from breast tissue, most commonly
from the inner lining of milk ducts or the lobules that supply the ducts with milk. Cancers
originating from ducts are known as ductal carcinomas; those originating from lobules are
25  known as lobular carcinomas. There are many different types of breast cancer, with different
stages (spread), aggressiveness, and genetic makeup; survival varies greatly depending on
those factors. Computerized models are available to predict survival. With best treatment and
dependent on staging, 10-year disease-free survival varies from 98% to 10%. Treatment

includes surgery, drugs (hormonal therapy and chemotherapy), and radiation.

30  [00133] Worldwide, breast cancer comprises 10.4% of all cancer incidence among
women, making it the second most common type of non-skin cancer (after lung cancer) and

the fifth most common cause of cancer death. In 2004, breast cancer caused 519,000 deaths
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20 the heart may cause damage and heart failure in the follow ng years.

[ 00135] Wi | e screening techni ques (which are further discussed below are
useful i nwdebarisdssbng t he possibility of cancer, a furt reT/usesilioss3os s
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[ 00139]9BHeassrioys fidsy of] gf‘&l;seéﬁmﬁ n&eéfaetaéaqeogmésWhgaSo@%ewlsés A Wsmen

forysbr er@§1tme is then known as CAT; taxane attacks the microtubules in cancer cells. An equlvalent
treatment, popular in Europe, is cyclophosphamide, methotrexate, and fluorouracil (CMF).
Monoclonal antibodies, such as trastuzumab (Herceptin), are used for cancer cells that have
the HER2 mutation. Radiation is usually added to the surgical bed to control cancer cells that
were missed by the surgery, which usually extends survival, although radiation exposure to

20  the heart may cause damage and heart failure in the following years.

[00135] While screening techniques (which are further discussed below) are useful in
determining the possibility of cancer, a further testing is necessary to confirm whether a lump

detected on screening is cancer, as opposed to a benign alternative such as a simple cyst.

[00136] In a clinical setting, breast cancer is commonly diagnosed using a “triple test”
25  of clinical breast examination (breast examination by a trained medical practitioner),
mammography, and fine needle aspiration cytology. Both mammography and clinical breast
exam, also used for screening, can indicate an approximate likelihood that a lump is cancer,
and may also identify any other lesions. Fine Needle Aspiration and Cytology (FNAC),
which may be done in a doctor’s office using local anaesthetic if required, involves
30  attempting to extract a small portion of fluid from the lump. Clear fluid makes the lump

highly unlikely to be cancerous, but bloody fluid may be sent off for inspection under a
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cancer in an attenpt to achieve an earlier diagnosis. The assunption is
that early detection will inprove outcones. A nunber of screening test have
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(Herceptin Stage 2 and 3 cancers with a progressively poorer

pr déinositgpical ductal hyperpla51a (ADH) and ductal carcinoma in situ (DCIS) were 20.9% with
95% CI1=0.177-0.245 and 11.2% with 95% CI = 0.098-0.128 respectively.

[00139] Breast cancer screening refers to testing otherwise-healthy women for breast
cancer in an attempt to achieve an earlier diagnosis. The assumption is that early detection
will improve outcomes. A number of screening test have been employed including: clinical
15  and self breast exams, mammography, genetic screening, ultrasound, and magnetic resonance

imaging.

[00140] A clinical or self breast exam involves feeling the breast for lumps or other
abnormalities. Research evidence does not support the effectiveness of either type of breast
exam, because by the time a lump is large enough to be found it is likely to have been
20  growing for several years and will soon be large enough to be found without an exam.
Mammographic screening for breast cancer uses x-rays to examine the breast for any
uncharacteristic masses or lumps. In women at high risk, such as those with a strong family
history of cancer, mammography screening is recommended at an earlier age and additional
testing may include genetic screening that tests for the BRCA genes and / or magnetic

25  resonance imaging.

[00141] Breast cancer is sometimes treated first with surgery, and then with
chemotherapy, radiation, or both. Treatments are given with increasing aggressiveness
according to the prognosis and risk of recurrence. Stage 1 cancers (and DCIS) have an
excellent prognosis and are generally treated with lumpectomy with or without chemotherapy
30  or radiation. Although the aggressive HER2+ cancers should also be treated with the

trastuzumab (Herceptin) regime. Stage 2 and 3 cancers with a progressively poorer prognosis

40



WO 2011/ 150360PCT/ US2011/ 038395 and greater risk of recurrence are
generally treated with surgery (lunpectony or nmastectony with or wthout

| ynph nodworenmmsede), radi ati on (sometinmes) and chenot herapyuseqli03s3os
trastuzumab for HER2+ cancers). Stage 4, netastatic cancer, (i.e., spread
to distaat sites) is not curable a?d S gaqgged by various conbi nati ons of
al | tr SRITAE TIKhregirgaesaresasrally Bratcd SHEmYESsEY EPpPPariemy & gustgiomy
ther apiggh ofN&aBodt! Bbdc IrBRHEAT CraddieioNedbARLSHE)Y bY@ chEinBE pd]fp stage 4
br east cané%r byoabgﬁﬁﬁg nﬁ%ghs. [%0¥Z2]83C§%rién 8ancef [00123 Eygr[an
cancer tiastuaumab der JOB2¢ rcomtens)abiage Hgnifctastatidichfieer.efe., pprcad toflistane sicasarsy .
Most (>909 vari,an cancers ar.e cl assified "epithelial" and re

ber | evalt" e Ble Ao Y mEREEAGY 18 Sy soRRanttsgs oREH 1ERPeER e swiEsy o ldoever

recgnt @¥ndeREHynddfgted itha@hpithearntad irepindhts tind?ase Ahd Fhedlad QulRevdl ignseur ce
of sonme ovarian cancers. Since the ovaries and tubes are closely related to

each otstage 4 irgast ganggiplt Hewoait @ aepnthsat t hese cell's can mimic ovarian cancer.
Q her types arise fromthe egg cells (germcell tunor) or supporting cells
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wer e di agnosed and 16, 090 15 wonen di ed of ovarian cancer. The risk

i ncreas i.th age and decreases with pregnancy. Lifetinme risk js about
160 B0 4Men WPYRRRCRERE S ?W%rpuﬂg@wfé@ AR A A .

W th a NTyLaLeeh, BN Qn R cBSARFA T itﬁﬂﬁ‘l‘%d%&%@l%%é% A& B ane

depending on the specific nutation. Ovarian cancer Is the fifth | eading
caude ohrfdeafchithelom)odtbepvirg. Howeverarderit lvgidesadiuggestativethefFallepiah thlyeom

gynecol ogj cal cancer. 20[00145] Ovari an canger uses. non-specific.s t ons.
LTy ol BRBS fanFebhemr i BmeEhr SFbaitht Bridandob it GO Hat
stage lrcRR th badlPARET f iPARADIRSEcl that HREE cdlls|car Rimi Vo wiaf Rhsfeet Othelt Fp& has
not been proven). Mbst wonmen W th ovarian cancer report one or noré

synpt orasise from ths cap i (aeim ¢l timer) afisyponriiog ccllsdpexadoadinireratl) mass, bl oati ng,
back pain, urinary urgency, constipation, tiredness and a range of other

non- spg@pid4} SYMhome4, ASthdalditcd X Raci0res HPRG) bhs SYFPUFRoSMCIhdaks, o) Vi C
pai n, abnorrmal vagi nal bl eeding or involuntary weight | oss. There can be a
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cancer in women and the leading cause of death from gynecological cancer.

20  [00145] Ovarian cancer causes non-specific symptoms. Early diagnosis would result in
better survival, on the assumption that stage I and II cancers progress to stage III and IV
cancers (but this has not been proven). Most women with ovarian cancer report one or more
symptoms such as abdominal pain or discomfort, an abdominal mass, bloating, back pain,
urinary urgency, constipation, tiredness and a range of other non-specific symptoms, as well

25  as more specific symptoms such as pelvic pain, abnormal vaginal bleeding or involuntary

weight loss. There can be a build-up of fluid (ascites) in the abdominal cavity.

[00146] Diagnosis of ovarian cancer starts with a physical examination (including a
pelvic examination), a blood test (for CA-125 and sometimes other markers), and
transvaginal ultrasound. The diagnosis must be confirmed with surgery to inspect the

30  abdominal cavity, take biopsies (tissue samples for microscopic analysis) and look for cancer
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secondauntotsobyarant@ 596 of ovarian cancers, because most germ cell tumors are teratomas and
most teratomas are benign (see Teratoma). Germ cell tumor tends to occur in young women
20  and girls. The prognosis depends on the specific histology of germ cell tumor, but overall is
favorable. Mixed tumors, containing clements of more than one of the above classes of

tumor histology.

[00149] Ovarian cancer can also be a secondary cancer, the result of metastasis from a
primary cancer elsewhere in the body. Seven percent of ovarian cancers are due to metastases
25  while the rest are primary cancers. Common primary cancers are breast cancer and
gastrointestinal cancer (a common mistake is to name all peritoneal metastases from any
gastrointestinal cancer as Krukenberg cancer, but this is only the case if it originates from
primary gastric cancer). Surface epithelial-stromal tumor can originate in the peritoneum (the
lining of the abdominal cavity), in which case the ovarian cancer is secondary to primary
30  peritoneal cancer, but treatment is basically the same as for primary surface epithelial-stromal

tumor involving the peritoneum.
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tissues than the uterus and fallopian tubes and which cannot be seen in the fluid taken from
the pelvis, respectively tumors that spread to any of the pelvic tissues (including uterus and
fallopian tubes) but which can also be found in the fluid taken from the pelvis. T3 is the stage
25  used to describe cancer that has spread to the peritoneum. This stage provides information on
the size of the metastatic tumors (tumors that are located in other areas of the body, but are
caused by ovarian cancer). These tumors can be very small, visible only under the

microscope (T3a), visible but not larger than 2 centimeters (T3b) and bigger than 2

centimeters (T3c).

30 [00152] This staging system also uses N categories to describe cancers that have or not
spread to nearby lymph nodes. There are only two N categories, NO which indicates that the
cancerous tumors have not affected the lymph nodes, and N1 which indicates the

involvement of lymph nodes close to the tumor. The M categories in the AJCC/TNM staging

43



cancerous tunors have not affected the |ynph nodes, and Ni which indicates
the i nvol venent of |ynph nodes close to the tunor. The M categories in the
AJCC/ TNMwDagi migo3en0 2011/ 150360PCT/ US2011/ 038395 syst erCprusee1dm38395
i nformati on on whet her the ovarian cancer has netastasized to distant

organs such as i vtgfr or. |l ungs {;/D inndi cates thg}tﬁ t he cancgr id not spread
to di stAMEMINGEAS IHAEAEnR RRTRST the ovREy Forer hEwFastRiZed iy S@Bt_r F&ES o
ot her qg,eRR$ 104 JrNEnRON0 inlift& A HNMREAGIIND SYREEM st 6RARAAMEIVA TX
and a Nx sub-category which indicates that the extent of 5the tunor cannot

be desaridged becadder ofncensht fhiag ispretd daboder regpe afi the lbpdy.HEhd AVOCIBYNENt  of

the I'ynph.nodes cannot be described.because of the sane, reasoq.

| 00153 AT SR ASR Lo e 2H8 SNy SO HarEry ST st B¢ SIS 8F aded,
apast fth@mdra@atet TEesbtisdObagiske & iadefiefenPddth NMREpIBASY HIRSinkEWeRRROsMMAI  Or
mal i gnant its cells | ook under the m croscope. There are four grades

i ndi catthelymhenddek eqnnpblridastribadebesaise of thepagwressdn 10 and t he hi gher the
grade, the nore likely for this to occur. Grade 0 is used to describe

noni NV ¥zt UNDIGvarfehddEeP, HKANAEESard Ghé! S sedatéetd 41Q aadlpLeat bhe
tunors. Grade 1 tunors have cells that are"well differentiated (look very

si mi | arstagedt Hee histohagic giads wéy tamdr arcgsirbehowebnevinah or hmligestt irastmdenks .
Grade 2 tumprs .are al so, called noderately.,.wel,l differentiated and they are
e u e PS> PdR o RERRE b it s ARG L8R I W0EY e
worigt  Lbhare@ipststhangadeh e meR! lilel R f@ tARINO 08k, Giffce) [sathel @ dSscHBOnbY-
differentiated. [00154] The signs and synptons of ovarian cancer are nost of
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15  prognosis and their cells are abnormal, referred to as poorly differentiated.

[00154] The signs and symptoms of ovarian cancer are most of the times absent, but
when they exist they are nonspecific. In most cases, the symptoms persist for several months

until the patient is diagnosed.

[00155] A prospective case-control study of 1,709 women visiting primary care clinics
20  found that the combination of bloating, increased abdominal size, and urinary symptoms was
found in 43% of those with ovarian cancer but in only 8% of those presenting to primary care

clinics.

[00156] The exact cause is usually unknown. The risk of developing ovarian cancer
appears to be affected by several factors. The more children a woman has, the lower her risk
25  of ovarian cancer. Early age at first pregnancy, older age of final pregnancy and the use of
low dose hormonal contraception have also been shown to have a protective effect. Ovarian

cancer is reduced in women after tubal ligation.

[00157] The relationship between use of oral contraceptives and ovarian cancer was
shown in a summary of results of 45 case-control and prospective studies. Cumulatively these
30  studies show a protective effect for ovarian cancers. Women who used oral contraceptives for

10 years had about a 60% reduction in risk of ovarian cancer. (risk ratio .42 with statistical
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BRCA1 and BRCA2 genes account for 5%-13% of ovarian cancersand certain populations
(e.g. Ashkenazi Jewish women) are at a higher risk of both breast cancer and ovarian cancer,
15  often at an carlier age than the general population. Patients with a personal history of breast

cancer or a family history of breast and/or ovarian cancer, especially if diagnosed at a young

age, may have an elevated risk.

[00160] A strong family history of uterine cancer, colon cancer, or other
gastrointestinal cancers may indicate the presence of a syndrome known as hereditary
20  nonpolyposis colorectal cancer (HNPCC, also known as Lynch syndrome), which confers a
higher risk for developing ovarian cancer. Patients with strong genetic risk for ovarian cancer
may consider the use of prophylactic, i.e. preventative, oophorectomy after completion of
childbearing [ reeded]  Aygtralia being member of International Cancer Genome

Consortium is leading efforts to map ovarian cancer's complete genome.

25 [00161] Ovarian cancer at its early stages(I/Il) is difficult to diagnose until it spreads
and advances to later stages (III/IV). This is because most symptoms are non-specific and

thus of little use in diagnosis.

[00162] When an ovarian malignancy is included in the list of diagnostic possibilities,
a limited number of laboratory tests are indicated. A complete blood count (CBC) and serum

30  electrolyte test should be obtained in all patients.

45



(e.g. Ashkenazi Jewi sh wonen) are at a higher risk of both breast cancer
and ovari an cancer, 15 often at an earlier age than the general popul ation.
Pat i ent s wibt2ht1zispesnsonal hi story of breast cancer or a fPamiusgoihiostsesy of
breast and/or ovarian cancer, especially if diagnosed at a young age, nay

have a ated isk. A tropng famly histor f.uterine cancer

col on ﬁaﬁt@! ﬂ%ggf&g ayebterkehe me 41 ARY) tomits Yo REgIrRSenc e
of a sypdn Qﬁ‘é@blﬁﬂp\lﬁ‘a@cﬁtl&?%@l‘ﬁh{ %Ma-?&oﬁeféﬂptmssna 15940 USRI R £BRCE DHHNPCC,
al so knomn as Lynch syndrone), which confers a higher risk for devel oping

ovar i arshoadder me@atademt @un/gtgnrls tnd a@plwnmts ivaith buskedted ovarami tamocsaberansaray

id th t L at t ft
coml ot Moo gt e PaisBiy PRyt b oG SRt SR SFenner of

I nternational Cancer Genonme Consortiumis I eading efforts to map ovari an
cander' [Qﬂbﬁzﬂpl et eA@mdmmt c21$e[d)©A6HZ]5®yasdfalrinaiaﬁfmentiaatdidgnesieamd n tlagag(1/11)

is dlffIC an i S ads and advances to,l ter st ages
(i 1 e ies b daaesous nsl ARTLAD B RoAt SHECIT BOLR 'S RESDRON f ¢ (1 o
use i n Hi139RR8iovaridPOHR2] Men @sl"uﬁ’éé@éﬂté%]e mlsgmmw drdl dpRsiruAedHbRNeddpe |i st

of diagnoStic possibilities, I'i m ted nunber "of | aboratory tests are
i ndi catthd.is heohpivelcky- medo@rb@wntrel(lmallabid serum 30el ectrol yte test should
be obtained in all patients. WO 2011/150360PCT/US2011/038395 [00163] The

serum Biigdievel Shauk %é%@rcﬁﬁ@si%lﬁﬁi 1 v@a?zk’ th QBRlbEnd M Oﬁh&%ﬁgﬂ%%)&n&ss a

possibility. In addition, serum al pha-fetoprotein (AFP and | actate
dehYdr cd@rzaseh Othlakl)ndsiamm; df thscave &sairmediolagyyandfog sglnptlomsamjlrQﬂOVQmmtcs. with

suspect.ed rian. turrﬁrs because. tFe oungye the |ent {;eater t he
e T B RERCR: AR sl G, BRaRS hb GBS Psyaterte B 88Ty

CA- 125 dagicdd SRk thdd dbd fte@,ﬁﬁ@t\xhﬁq' véiiy %@P@n&tﬁﬂ? ah s éﬂlﬁ@l‘t{yf Rl ofil thg dissease,
but it by itself has not been shown to be an effec ive nethod to screen for

ear|y- snuada@r oV éafliiﬁappsetmr@sulweet ociferning avigest atﬂcedurwrswhyhtqavwrys and

speC|f| is.the on de mar k

avar | P e pop TRy S s Bk LR AT RE £51 b iioRlY vy

mariser sang l’r@é{mr’ﬁlﬁﬁer refining. Current studies on proteomics mark the beginning of a paradigm
shift towards individually tailored therapy.

[00166] A pelvic examination and imaging including CT scan and trans-vaginal
ultrasound are essential. Physical examination may reveal increased abdominal girth and/or
ascites (fluid within the abdominal cavity). Pelvic examination may reveal an ovarian or
20  abdominal mass. The pelvic examination can include a rectovaginal component for better
palpation of the ovaries. For very young patients, magnetic resonance imaging may be

preferred to rectal and vaginal examination.

[00167] To definitively diagnose ovarian cancer, a surgical procedure to take a look
into the abdomen is required. This can be an open procedure (laparotomy, incision through
25  the abdominal wall) or keyhole surgery (laparoscopy). During this procedure, suspicious
arcas will be removed and sent for microscopic analysis. Fluid from the abdominal cavity can
also be analysed for cancerous cells. If there is cancer, this procedure can also determine its

spread (which is a form of tumor staging).

[00168] Women who have had children are less likely to develop ovarian cancer than
30  women who have not, and breastfeeding may also reduce the risk of certain types of ovarian

cancer. Tubal ligation and hysterectomy reduce the risk and removal of both tubes and
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shown to fulfil these criteria. However in some countries such as the UK, women who are
likely to have an increased risk of ovarian cancer (for example if they have a family history
of the disease) can be offered individual screening through their doctors, although this will

not necessarily detect the disease at an early stage.

20  [00171] Researchers are assessing different ways to screen for ovarian cancer.
Screening tests that could potentially be used alone or in combination for routine screening
include the CA-125 marker and transvaginal ultrasound. Doctors can measure the levels of
the CA-125 protein in a woman’s blood - high levels could be a sign of ovarian cancer, but
this is not always the case. And not all women with ovarian cancer have high CA-125 levels.

25  Transvaginal ultrasound involves using an ultrasound probe to scan the ovaries from inside
the vagina, giving a clearer image than scanning the abdomen. The UK Collaborative Trial of
Ovarian Cancer Screening is testing a screening technique that combines CA-125 blood tests

with transvaginal ultrasound.

[00172] The purpose of screening is to diagnose ovarian cancer at an early stage, when
30 it is more likely to be treated successfully. However the development of the disease is not
fully understood, and it has been argued that early-stage cancers may not always develop into

late-stage discase. With any screening technique there are risks and benefits that need to be
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5 by up to 67% while a hysterectony may reduce the risk of getting ovarian
cancer by about one-third. Mreover, according to sone studies, anal gesics
such as awetanmseihen and aspirin seemto reduce one' s PCIRS2af/08889&] opi ng
ovarian cancer. Yet, the information is not consistent and nore research
needs to he carried on this matter. . [00170] Routi ne screening of wonen for
ovar i arFaFgﬁl%Fo’ilsé&r’i%’ ?@ch?ﬁlr%lnﬂ‘étgorbt&ésa?ﬁfdl bﬁseffse@g% 0T JRFAUGING 1
inC|udQﬁmﬁggagm§%wﬁkﬁﬁgg%bg§n§£rViCeS Task Force, the Anerican Cancer

Soci ety, the Anerican | 'ege of Cbstetricians and Gynecol ogi sts, and the
Nat i onal Conprehensi ve ncer Network. This is because no trial has shown

i mpr ovd805iM vi val Theggoa Wﬂﬁﬁ@@ﬁ@b?%@%&&l@éﬂﬁﬁ@@tt@%ﬁ@@q«ﬁpﬁbst%erléﬁyer@&pe of

cancer g%ﬁtﬁ?@saﬁ@”ﬁ%’ﬁ&gﬂﬁg&fé'a‘}a@@'i&nﬁﬁ% aﬂ%%&isfe‘%&ﬁﬁdﬂe@hﬁ%dﬁ%gm ert N€

di seas I't nust se positive results 1 n people o do not
havé candegrresulis fyah thbidrle GCallaboratiee Hiriafjwé OvaurianWamcanSsreereegi(HEGTHAES has
been shown fulfil.these criteria However in some countries such as the
K wortDHh 1ob P GomBITiR, BT ¢ AL isreus P SRIDP o) HHSE €l B f or
exanpl jckdct tRQNsch@VAR af ch@daye MR QLY i0h nbhet A SR AR apFBabtecRId &itdly

i ndi vi dual screening through their doctors,” although this will not

necessarelf tp sdet beas -tthefudi rssdisof ghe tanl wdl beyputislgs in20150171] Researchers are
assessing different ways to screen for ovarian cancer. Screening tests that

could pgheai all yope S GlRlcRN a9 bd RufRIE Y8F I@Nich®f; Lt NRarSHELERBINY

i ncl ude the CA-125 rker and transvagi nal ultrasound. Doctors can neasure
t hd 0l eutfferenfiatthendContiabd pr e @ivaryi Additiwo i chendthaepy malyibghrequesed!fer mord d be
a sign of ovarian capncer, but.this js not ways.the case, And not al

Nonen RISV VAN ClAE Al HIREoH: Griheabis T B Bou TR a0y fisfesd's

ul t r asigthinaMéal oresirsisdNGd@dtion! WItRSOLEHLIRARIE che@nsik@ iy ReiA¥RNd e@nddr@m

i nside the vagina, giving a clearer inmage than scanning the abdonen. The UK

Col | abdpad¢rliae Tringfs, sherojallovang Gaesdr ogside cafi thg ¢ @ry.exrei mapaged crdbnvithg

t echni uee%h%5 CRQR& es Cﬁ}%gﬁﬁgkpodd%ﬁsts wi th transvagi nal ul trasound.

[ 00172] (5 %ur%gse 0 SB¥§En|ﬁg i%8 % di agnose ovarian cancer at an early
stage, when 30 it is nore likely to be treated successfully. However the
devél odfi®htS]of t Hergirgesthe prefemet tréatinbnyt and defrequsotly negedsary tohetgaib@dnswr gued

that early-st . t . al d i nto. | ate-stage disease.
wih any SeEhaff AfRaRn oo TRai S A PE PSS e theflerfed Y SRR e
WO 201 14vheE36QP6H¢IunA0dsbA 0B 8300 @amamiptdved ¢onsl BepBded vl bitfibuted to

authorities need to assess these before introducing any ovarian cancer
scr eenimgfepresyintnstaging ®f 18y Hissasgoand afhigheampigrofceaseessive crueded! rgrciseont of

det ect | . veral | arge i.es ngoi Ng; t, none
nave | dUr il 3§ 8oRks Btihel ot ¥FERae Db Bl CLRELPR Ml Yo
fr @m t hentil Lepdoabor ati ve Trial of Ovarian Cancer Screening (UKCTOCS)
showed that a techni que conbi ni ng annual CA-125 tests with ultrasound

i magin i4.hel p {0 detect the di.sease at an early stage. However, it is
not et O81 247 %3 P 1R ROt st SERARS Ronr T R a6 Gise IGE S vbste Fur
resul t digdnobdue(thd ta’iﬂceﬂtdt%e),tl@ wadlbhd B eeksumed Ol an[dC%Qac?&dﬁahgdr.cahe turgenrent
may be sufficient for malignant tunors that are wel| -
may remove one (unilateral oophorectomy) or both ovaries (bilateral oophorectomy), the
fallopian tubes (salpingectomy), and the uterus (hysterectomy). For some very early tumors
25  (stage 1, low grade or low-risk disease), only the involved ovary and fallopian tube will be
removed (called a "unilateral salpingo-oophorectomy,” USO), especially in young females

who wish to preserve their fertility.

[00177] In advanced malignancy, where complete resection is not feasible, as much
tumor as possible is removed (debulking surgery). In cases where this type of surgery is
30  successful (i.e., < 1cm in diameter of tumor is left behind ["optimal debulking"]), the

prognosis is improved compared to patients where large tumor masses (> 1 cm in diameter)
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[00180] Some specialists believe the toxicities and other complications of IP

chemotherapy will be unnecessary with improved IV chemotherapy drugs currently being

developed.

[00181] Although TP chemotherapy has been recommended as a standard of care for
20  the first-line treatment of ovarian cancer, the basis for this recommendation has been

challenged.

[00182] Radiation therapy is not effective for advanced stages because when vital
organs are in the radiation field, a high dose cannot be safely delivered. Radiation therapy is
then commonly avoided in such stages as the vital organs may not be able to withstand the

25  problems associated with these ovarian cancer treatments.

[00183] Ovarian cancer usually has a poor prognosis. It is disproportionately deadly
because it lacks any clear early detection or screening test, meaning that most cases are not
diagnosed until they have reached advanced stages. More than 60% of women presenting
with this cancer already have stage III or stage IV cancer, when it has already spread beyond
30  the ovaries. Ovarian cancers shed cells into the naturally occurring fluid within the abdominal

cavity. These cells can then implant on other abdominal (peritoneal) structures, included the
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15 [00187] Any brain tumor is inherently serious and life-threatening because of its
invasive and infiltrative character in the limited space of the intracranial cavity. However,
brain tumors (even malignant ones) are not invariably fatal. Brain tumors or intracranial
neoplasms can be cancerous (malignant) or non-cancerous (benign); however, the definitions
of malignant or benign neoplasms differs from those commonly used in other types of

20  cancerous or non-cancerous neoplasms in the body. Its threat level depends on the
combination of factors like the type of tumor, its location, its size and its state of
development. Because the brain is well protected by the skull, the early detection of a brain
tumor only occurs when diagnostic tools are directed at the intracranial cavity. Usually
detection occurs in advanced stages when the presence of the tumor has caused unexplained

25  symptoms.

[00188] Primary (true) brain tumors are commonly located in the posterior cranial
fossa in children and in the anterior two-thirds of the cerebral hemispheres in adults, although

they can affect any part of the brain.

[00189] The prognosis of brain cancer varies based on the type of cancer.
30  Medulloblastoma has a good prognosis with chemotherapy, radiotherapy, and surgical

resection while glioblastoma multiforme has a median survival of only 12 months even with
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tumor. They can be treated with surgical resection, chemotherapy, and/or radiotherapy. For

suspected low-grade oligodendrogliomas in select patients, some neuro-oncologists opt for a

course of watchful waiting, with only symptomatic therapy. Tumors with the 1p/19q co-

deletion have been found to be especially chemosensitive, and one source reports

20  oligodendrogliomas to be among the most chemosensitive of human solid malignancies. A

median survival of up to 16.7 years has been reported for low grade oligodendrogliomas.

[00192] Although there is no specific or singular clinical symptom or sign for any
brain tumors, the presence of a combination of symptoms and the lack of corresponding
clinical indications of infections or other causes can be an indicator to redirect diagnostic

25  investigation towards the possibility of an intracranial neoplasm.

[00193] The diagnosis will often start with an interrogation of the patient to get a clear
view of his medical antecedents, and his current symptoms. Clinical and laboratory
investigations will serve to exclude infections as the cause of the symptoms. Examinations in
this stage may include ophtamological, otolaryngological (or ENT) and/or
30  electrophysiological exams. The use of electroencephalography (EEG) often plays a role in

the diagnosis of brain tumors.
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mallisgngoei®ws. A Imaging plays a central role in the diagnosis of brain tumors. Early imaging

methods - invasive and sometimes dangerous - such as pneumoencephalography and cerebral
angiography, have been abandoned in recent times in favor of non-invasive, high-resolution
techniques, such as computed tomography (CT)-scans and especially magnetic resonance
imaging (MRI). Neoplasms will often show as differently colored masses (also referred to as

20  processes) in CT or MRI results.

[00197] Benign brain tumors often show up as hypodense (darker than brain tissue)
mass lesions on cranial CT-scans. On MRI, they appear either hypo- (darker than brain
tissue) or isointense (same intensity as brain tissue) on T1-weighted scans, or hyperintense

(brighter than brain tissue) on T2-weighted MRI, although the appearance is variable.

25  [00198] Contrast agent uptake, sometimes in characteristic patterns, can be
demonstrated on either CT or MRI-scans in most malignant primary and metastatic brain
tumors. Perifocal edema, or pressure-areas, or where the brain tissue has been compressed by
an invasive process also appears hyperintense on T2-weighted MRI might indicate the
presence a diffuse neoplasm (unclear outline). This is because these tumors disrupt the

30  normal functioning of the blood-brain barrier and lead to an increase in its permeability.
However it is not possible to diagnose high versus low grade gliomas based on enhancement

pattern alone.
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[00201] When a brain tumor is diagnosed, a medical team will be formed to assess the
treatment options presented by the leading surgeon to the patient and his/her family. Given
15  the location of primary solid neoplasms of the brain in most cases a "do-nothing" option is
usually not presented. Neurosurgeons take the time to observe the evolution of the neoplasm
before proposing a management plan to the patient and his/her relatives. These various types
of treatment are available depending on neoplasm type and location and may be combined to
give the best chances of survival: surgery: complete or partial ressection of the tumor with the
20  objective of removing as many tumor cells as possible; radiotherapy; and chemotherapy, with
the aim of killing as many as possible of cancerous cells left behind after surgery and of

putting remaining tumor cells into a nondividing, sleeping state for as long as possible.

[00202] Survival rates in primary brain tumors depend on the type of tumor, age,
functional status of the patient, the extent of surgical tumor removal and other factors specific

25  to each case.

[00203] The primary and most desired course of action described in medical literature
is surgical removal (resection) via craniotomy. Minimally invasive techniques are being
studied but are far from being common practice. The prime remediating objective of surgery
1S to remove as many tumor cells as possible, with complete removal being the best outcome
30 and cytoreduction ("debulking") of the tumor otherwise. In some cases access to the tumor is

impossible and impedes or prohibits surgery.
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chemotherapy rather than surgery. the prognosis in such cases is determined by the primary

tumor, but is generally poor.

[00208] The goal of radiation therapy is to selectively kill tumor cells while leaving
normal brain tissue unharmed. In standard external beam radiation therapy, multiple
20  treatments of standard-dose "fractions" of radiation are applied to the brain. This process is
repeated for a total of 10 to 30 treatments, depending on the type of tumor. This additional

treatment provides some patients with improved outcomes and longer survival rates.

[00209] Radiosurgery is a treatment method that uses computerized calculations to
focus radiation at the site of the tumor while minimizing the radiation dose to the surrounding
25  brain. Radiosurgery may be an adjunct to other treatments, or it may represent the primary

treatment technique for some tumors.

[00210] Radiotherapy may be used following, or in some cases in place of, resection of
the tumor. Forms of radiotherapy used for brain cancer include external beam radiation
therapy, brachytherapy, and in more difficult cases, stereotactic radiosurgery, such as Gamma

30  knife, Cyberknife or Novalis Tx radiosurgery.
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[00213] A shunt is used not as a cure but to relieve symptoms by reducing
hydrocephalus caused by blockage of cerebrospinal fluid.

[00214] Researchers are presently investigating a number of promising new treatments
including gene therapy, highly focused radiation therapy, immunotherapy and novel
20  chemotherapies. A variety of new treatments are being made available on an investigational

basis at centers specializing in brain tumor therapies.
[00215] F. Colorectal Cancer

[00216] Colorectal cancer, less formally known as bowel cancer, is a cancer
characterized by neoplasia in the colon, rectum, or vermiform appendix. Colorectal cancer is

25  clinically distinct from anal cancer, which affects the anus.

[00217] Colorectal cancers start in the lining of the bowel. If left untreated, it can grow
into the muscle layers underneath, and then through the bowel wall. Most begin as a small
growth on the bowel wall: a colorectal polyp or adenoma. These mushroom-shaped growths
are usually benign, but some develop into cancer over time. Localized bowel cancer is

30  usually diagnosed through colonoscopy.
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[00219] Colorectal cancer is the third most commonly diagnosed cancer in the world,

but it is more common in developed countries. More than half of the people who die of
10 colorectal cancer live in a developed region of the world. GLOBOCAN estimated that, in
2008, 1.23 million new cases of colorectal cancer were clinically diagnosed, and that this

type of cancer killed more than 600,000 people.

[00220] The symptoms of colorectal cancer depend on the location of tumor in the
bowel, and whether it has spread elsewhere in the body (metastasis). Most of the symptoms
15 may occur in other discases as well, and hence none of the symptoms mentioned here is
diagnostic of colorectal cancer. Symptoms and signs are divided into local, constitutional

(affecting the whole body) and metastatic (caused by spread to other organs).

[00221] Colorectal cancer is a disease originating from the epithelial cells lining the
colon or rectum of the gastrointestinal tract, most frequently as a result of mutations in the
20  Wnt signaling pathway that artificially increase signaling activity. The mutations can be
inherited or are acquired, and must probably occur in the intestinal crypt stem cell. The most
commonly mutated gene in all colorectal cancer is the APC gene, which produces the APC
protein. The APC protein is a "brake" on the accumulation of B-catenin protein; without APC,
B-catenin accumulates to high levels and translocates (moves) into the nucleus, binds to
25 DNA, and activates the transcription of genes that are normally important for stem cell
renewal and differentiation but when inappropriately expressed at high levels can cause
cancer. While APC is mutated in most colon cancers, some cancers have increased p-catenin
because of mutations in P-catenin (CTNNBI1) that block its degradation, or they have
mutation(s) or other genes with function analogous to APC such as AXINI1, AXIN2,
30 TCF7L2, or the Naked cuticle (Nkd) gene NKDI.

[00222] Beyond the defects in the Wnt-APC-beta-catenin signaling pathway, other

mutations must occur for the cell to become cancerous. The p53 protein, produced by the
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rat her than surgery. the prognosis in such cases is determ ned by the

pri mar yadenorg inthen mivgsigeecmrciabing. poor. [ 00208] The goal of radi ation therapy
is to selectively kill tunor cells while |leaving nornmal brain tissue

unhar sta T iakl | L1 )
reat mot s A e T B B Dl e M oS T

br aisSn. PranidDECdOetsed in Cepreahb@aioor). AGFe} bds odcatlvatmg3IOutatieainrme hdast, half
dependi n the type of tunor, Thi.s additional treatnent provides some
ot | et Lol P SOOI SR i P Gar Gl Y pasat protetn Tarned

[ 00209]fradiDOR UDEET Mbrirforty hALRI AR MBARINIDAL sts Rt GOBNBESRTN g8fder.
calculations to focus radiation at the site of the tunor while m nim zing

the radi 8%2 on dose to the surroundi 23 25 brai n. Radi o,surﬁ;gry may be_an

adj unctl 0824t ner YARIAERELE ORFOBERCS N WS SENPIPHE PPl PBe ER
techni quenbRy SRRRNLSHIRE the 5&9&_‘%1%%8@@! RIARCLAPYIIRYy IR HSchIfyinAMBehe OF 1N
sone cases I n place of, resection of the tunor. Forns of radi ot herapy
usd@ f axllbtoadividcamc exspomse! todgrosvth dnctats, beamcqadi atitgrons htbatappylt in over-

e SRR L O
2011/ 1583RARCT H4AR1h(AR333a bR 44l Radi ot herapy is the npbst common

treatnent for secondary brain tunors. The anount of radiotherapy depends on
the si Z[SO?JS]t he aéoeig'regtfal thr?cePrcaaL ntalfé‘ef fn?a%glegealb toC Qge%p and carly detection of
colorectal cancer greatly improves the chances of a cure. The National Cancer Policy Board
15  of the Institute of Medicine estimated in 2003 that even modest efforts to implement
colorectal cancer screening methods would result in a 29 percent drop in cancer deaths in 20
years. Despite this, colorectal cancer screening rates remain low. Therefore, screening for the
disease is recommended in individuals who are at increased risk. There are several different

tests available for this purpose.

20 [00226] Digital rectal exam (DRE): The doctor inserts a lubricated, gloved finger into
the rectum to feel for abnormal areas. It only detects tumors large enough to be felt in the

distal part of the rectum but is useful as an initial screening test.

[00227] Fecal occult blood test (FOBT): a test for blood in the stool. Two types of tests
can be used for detecting occult blood in stools, i.e., guaiac based (chemical test) and
25  immunochemical. The sensitivity of immunochemical testing is superior to that of chemical

testing without an unacceptable reduction in specifity.

[00228] Encoscopic diagnosis involves sigmoidoscopy, or use of a lighted probe
(sigmoidoscope) is inserted into the rectum and lower colon to check for polyps and other
abnormalities, or colonoscopy, which is use of a lighted probe called a colonoscope is
30  inserted into the rectum and the entire colon to look for polyps and other abnormalities that

may be caused by cancer. A colonoscopy has the advantage that if polyps are found during
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Conventional external beam'whole brain radiotherapy treatnent' (WBRT) or
"whol e brain irradiation'" may be suggested if there is a risk that other
secondar ywounwrsossn| | devel op in the 5future. Stereotactct/usadilogsses apy i s
usual Iy recommended in cases involving fewer than three small secondary
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the line of treat t o ons, W th su ion thera )
Loy of dpsim G he prerekanomie Tode i abinics: SrbwhaRe Tl GiSer Ehagerint o
by reduci ng hydrocephal us caused by bl ockage of cerebrospinal fluid.
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treatnents i ncl udi ng gepe therapy, highly. fo used di ation therapy,
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bei ng ﬁﬁ; gﬂr&}bi ﬁal‘?&aﬁf‘géd%}é%@&ﬂe?%%lg@%‘th Hﬁ‘rﬁhﬁl HvaGERRESHPRRE sBlolfd N 11

brain tu api es tal Cancer [00216] Col orect aI cancer,
| ed® f mfrmtthy ckwosnmay boodvek eidincedgscomic allitaooed. Adjuncthargicg ef inzaastdsis

e0p! a3} 8,40\ RSm 2l Blliast S5 L. pRY SUGHITHE QRTLARPEGZg (RO ectal cancer is

[00231] The most common staging system is the TNM (for tumors/nodes/metastases)
system, from the American Joint Committee on Cancer (AJCC). The TNM system assigns a
number based on three categories. "T" denotes the degree of invasion of the intestinal wall,
15 "N" the degree of lymphatic node involvement, and "M" the degree of metastasis. The
broader stage of a cancer is usually quoted as a number I, II, III, IV derived from the TNM
value grouped by prognosis; a higher number indicates a more advanced cancer and likely a

worse outcome.

[00232] The treatment depends on the stage of the cancer. When colorectal cancer is
20  caught at carly stages (with little spread), it can be curable. However, when it is detected at

later stages (when distant metastases are present), it is less likely to be curable.

[00233] Surgery remains the primary treatment, while chemotherapy and/or
radiotherapy may be recommended depending on the individual patient's staging and other

medical factors.

25 [00234] Because colon cancer primarily affects the elderly, it can be a challenge to
determine how aggressively to treat a particular patient, especially after surgery. Clinical
trials suggest "otherwise fit" elderly patients fare well if they have adjuvant chemotherapy
after surgery, so chronological age alone should not be a contraindication to aggressive

management.
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25clinically distinct fromanal cancer, which affects the anus.

[ 00217] Col orectal cancers start in the lining of the bowel. If |eft
unt r eat edwoib1ic@msegr ow i nto the nuscl e | ayers under neat IrCTArSdo1t l08s39% hr ough
the bowel wall. Most begin as a small growth on the bowel wall: a

col orec ol yp or adenoma. These shroom shaped . growt hs are ysual ly
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[ 00218] I nvasi ve cancers that are confined within the wall of the colon (TNM
st ages darlgrmdngédr)thatr develope withum alpodyparcarhofenr gercyredFoyr raxanmud éie palyiEibigd and
and Wal es over EOW oﬁgpa%ie ts diagnosed at this stage will survive the

di seasdbATERGY3 2 %SF.GQf“)%%T“@Htreated, they spread to regional |ynph
nodes (stage II11). In England and Wal es, around 48% of patients 5 di agnosed
at thi 40823je surluicolntdascalj s maseadaycndumoy eypyadly scquian sergidahestnoval of

met astasizes.to distant sites (stage | i s usually not cyrabl e

appr oxit tssw)wf A i Ewgwan%%rﬁaf P sETEAYn &gﬁdfaﬂtc% Pl age
SUr Vi vacReNen & frh¥@nieanad 1/ 9B 1RlE0 O rekical 10eANCirdRe (18, IBidkniPS if
comonl y di agnosed caricer in the world, but it is nore coomon in devel oped
count r ipessiblebihe rethainingalatts of ceolhe appemabtemaber idi ascasd a fnctiohing eotoal Incemeser

live in a devel oped.regi on . t he wor | . N est. ed.that, in 2008,
e T Reome SRS I BN Ble, ol e RN FRb e F it Sl
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synpt ons of col orectal cancer depend on the |ocation of tunmor in the bowel,

and whetHemiroperngsl e el sewhere in the body (netastasis). Mst of the
synpt ons

[00237] In case of multiple metastases, palliative (noncurative) resection of the
primary tumor is still offered to reduce further morbidity caused by tumor bleeding, invasion,
and its catabolic effect. Surgical removal of isolated liver metastases is, however, common
15 and may be curative in selected patients; improved chemotherapy has increased the number

of patients who are offered surgical removal of isolated liver metastases.

[00238] If the tumor invaded into adjacent vital structures, which makes excision
technically difficult, the surgeons may prefer to bypass the tumor (ileotransverse bypass) or

to do a proximal fecal diversion through a stoma.

20  [00239] The worst case would be an "open-and-close"” surgery, when surgeons find the
tumor unresectable and the small bowel involved; any more procedures are thought by some
to do more harm than good to the patient. This is uncommon with the advent of laparoscopy
and better radiological imaging. Most of these cases formerly subjected to "open and close”

procedures are now diagnosed in advance and surgery avoided.

25  [00240] Laparoscopic-assisted colectomy is a minimally invasive technique that can

reduce the size of the incision and may reduce postoperative pain.

[00241] As with any surgical procedure, colorectal surgery may result in
complications, including wound infection, dechiscence (bursting of wound) or hernia,
anastomosis breakdown, leading to abscess or fistula formation, and/or peritonitis, bleeding
30  with or without hematoma formation, adhesions resulting in bowel obstruction. A 5-year

study of patients who had surgery in 1997 found the risk of hospital readmission to be 15%
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15 may occur in other diseases as well, and hence none of the synptons
mentioned here is diagnostic of colorectal cancer. Synptons and signs are
di vi ded iwbaolosedep constitutional (affecting the whol ePowdispoiansss’os
netastatic (caused by spread to other organs). [00221] Col orectal cancer is

a disease originating frogmthe epithelial ce|lls |ini the cql on or rectum
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AXI N1, AXI 0 TCE7L2, or the ed cutjcl Nk ne NKDL.. .
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ot her redlcit da@bs, slotRGEp aft@sutadsy i@eahlhaltgcmbﬁ QAR RO ¢&iRtBas spR@dA& Bhe
protein, produced by the WD 2011/150360PCT/ US2011/038395 TP53 gene,

nor mal |lymapapees(Stageili).di vi sion and kills cells if they have Wit pat hway
defects. Eventually, a cell line acquires a nmutation in the TP53 gene and

transf qoom3yhe ticRuRhdrds) AR nRURNRRIIdALO CRMMIN RSl ERMdtherapy
[ 00223] Ot her apoptotic proteins comonly deactivated in colorectal cancers

are TGRegimeng inypdvepde ¢apebinated ¢hinGeienad St Auoraamaeibr lpucovern.] gnd gxalgplatin
deacti vaty tagion in at.least .half col orectal cancers,, Soneti nes
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[ 00224] Sone genes are oncogenes - they are overexpressed in col orectal
cancer .mwgﬁﬁlﬁiﬁb’@,m@@rﬁ%s encodi ng the proteins KRAS, RAF, and Pl 3K, which
normal ly stinulate the 10 cell to divide in response to growh factors, can

?ﬁ‘é‘.ﬂ r g00244t i onsAt Mat2008 ahball MeAMrofalt MA@ SYcidelof Mmal fqucaroigg,n-
, a tunor suppressor, normally inhibits PlI3K, but can sonetines becone
mut at edeseahges sanpynged ghat colorectal cancer patients that have a mutation in the KRAS gene
do not respond to certain therapies, those that inhibit the epidermal growth factor receptor
20 (EGFR)--namely Erbitux (cetuximab) and Vectibix (panitumumab). Following
recommendations by ASCO, patients should now be tested for the KRAS gene mutation
before being offered these EGFR-inhibiting drugs. In July 2009, the US Food and Drug
Administration (FDA) updated the labels of two anti-EGFR monoclonal antibody drugs
(panitumumab (Vectibix) and cetuximab (Erbitux)) indicated for treatment of metastatic

25  colorectal cancer to include information about KRAS mutations. However, having the normal

KRAS version does not guarantee these drugs will benefit the patient.

[00245] Radiotherapy is not used routinely in colon cancer, as it could lead to radiation
enteritis, and it is difficult to target specific portions of the colon. It is more common for
radiation to be used in rectal cancer, since the rectum does not move as much as the colon

30  and is thus easier to target.
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[ 00225] Col orectal cancer can take many years to devel op and early detection
of colorectal cancer greatly inproves the chances of a cure. The Nati onal
Cancer PoNOay11Bsesed 15 of the Institute of Medicine estipomtusdoilm3B993 t hat
even nodest efforts to inplenent col orectal cancer screening nethods would

result i 29 percen rop in cancer_ deaths.in 20. ears t hi
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to feel f. abnormal areas. detects t h to be felt
bt e Wik AfE R Tisettonmiat CERDREHE  BEoHn SR oS e O
test. [&RQed=mwal occult blood test (FOBT): a test for blood in the stool.
Tmo types of tests can be used for detecting occult blood in stools,

bas ca est) and 25 immunochem cal. The.sensitivit
of i B o G RAT Sha R el e e e R e AR
an unacgeitalt e ok edREL Ilﬁ&dp&aﬁps%uttaswnd [DQ2ABHERG AngiRbE AdadRediztion
i nvol ves S|gnD|doscopy, or use of | i ghted probe ('signoi doscope) is

i nser t eliringtresectien. rl@smumamfmekidmhe gghtoabe erecimegsiebledo epdilgpeenznvel Wathear
abnornal i 0nosco whi ch ) hte pro ca

col onodush e PRoESRRbY MRS SPaltidedopnal RNRELATRE FEF IG5 o
poliyps rmadschdricsaNRidtadd inl @atdntial'sdgyenke, wals @ﬁigeblésfoﬁﬁl‘é@ﬂeft HepaQb %&scopy
has the advantage that if pol are found durin

2011/ 1503888t 2@@#@%39@@%@% BiseglueEeetoay. g@ﬁtﬂt?@t pllepioryby sellirat eI y.
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FOBT pl us signoi dos eni ng options
cancer gliialy |aftgn¢tslnafallgaarmdmalble tOfsutg’lﬁll asgeutidn ofay het@he @hndidated ifathey have
significant responses to preoperative chemotherapy or immunotherapy regimens. Lesions
15  which are not amenable to surgical resection for cure can be treated with modalities including

radio-frequency ablation (RFA), cryoablation, and chemoembolization.

[00248] Patients with colon cancer and metastatic disease to the liver may be treated in
cither a single surgery or in staged surgeries (with the colon tumor traditionally removed
first) depending upon the fitness of the patient for prolonged surgery, the difficulty expected
20  with the procedure with either the colon or liver resection, and the comfort of the surgery

performing potentially complex hepatic surgery.

[00249] A study published in 2009 found that aspirin reduces risk of colorectal
neoplasia in randomized trials, and inhibits tumor growth and metastases in animal models.
The influence of aspirin on survival after diagnosis of colorectal cancer is unknown. Several
25  reports, including a prospective cohort of 1,279 people diagnosed with stages I-III (non-
metastatic) colorectal cancer, have suggested a significant improvement in cancer-specific

survival in a subset of patients using aspirin.

[00250] Cimetidine is being investigated in Japan as an adjuvant for adenocarcinomas,
including for stage III and stage IV colorectal cancers biomarked with overexpressed sialyl
30 Lewis X and A epitopes. Multiple small trials suggest a significant survival improvement in
the subset of patients with the sLeX and sLeA biomarkers that take cimetidine treatment

perioperatively, through several mechanisms.
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particular cancer. It is perfornmed for diagnostic and research purposes,
and to determne the 5 best nethod of treatnent. The systens for staging
col or ect avocanesoxodepend on the extent of |ocal invasi enT/usb@imssgpre of
| ynph node invol venent and whether there is distant netastasis.

[00230] jnitive stagl ng?can only be done. after sur er has een perfor med
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out cone. [002%2] The treatnment depends.on t st e of the cancer
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be curaplbfofi Hrﬁﬁtou 1’}%15.51!1 srefé?sItGQﬁfﬁilc%tasé 1ﬂts?zre ot tﬂ?e%ﬁ'gstﬁféhen di st ant

nmet ast ases are present) ess ely to be cura [ 00233] Surgery
remal ns the primry treat ment , | e chenpt herapy and/ or radi ot herapy may

e 1PecdMfeMded déﬁbh@a%@r% th%aquﬁﬁl iypaual hyparplatie rathartag hypeaepio: Ry
”Bd' caly,{ %Shfeﬁaa 9%&141 gsabgg'e%n Ca%{b%%gt ﬁ%log%fté ly 1saFﬁa?§ctt§rlzteHeoy
e a chal |l enge

elderly, it can éterm ne how aggressively to treat’ a
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cheno Hrapy tadh By Loy B L G e arosty: 3t Bite SeRIEnts reree s
contr ai fadl 8t dodhriR AIIERESAIVEIAPRGABIRN Dartial, or sometimes virtually complete,
15  obstruction of the urethra, which interferes the normal flow of urine. It leads to symptoms of
urinary hesitancy, frequent urination, dysuria (painful urination), increased risk of urinary

tract infections, and urinary retention. Although prostate specific antigen levels may be

elevated in these patients because of increased organ volume and inflammation due to urinary

tract infections, BPH is not considered to be a premalignant lesion.

20  [00255] Adenomatous prostatic growth is believed to begin at approximately age 30
years. An estimated 50% of men have histologic evidence of BPH by age 50 years and 75%
by age 80 years. In 40-50% of these patients, BPH becomes clinically significant.

[00256] Benign prostatic hyperplasia symptoms are classified as storage or voiding.
Storage symptoms include urinary frequency, urgency (compelling need to void that cannot
25  be deferred), urgency incontinence, and voiding at night (nocturia). Voiding symptoms
include urinary stream, hesitancy (needing to wait for the stream to begin), intermittency
(when the stream starts and stops intermittently), straining to void, and dribbling. Pain and
dysuria are usually not present. These storage and voiding symptoms are evaluated using the
International Prostate Symptom Score (IPSS) questionnaire, designed to assess the severity of

30 BPH.
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WO 2011/ 150360PCT/ US2011/ 038395 [ 00235] Surgeries can be categorised into
curative, palliative, bypass, fecal diversion, or open-and-close. Curative
surgi cal woeatmsmicocan be offered if the tunor is | ocal iPzediS20denys3esr |y
cancer that develops within a polyp can often be cured by renoving the
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netastaﬁg@umﬁ@uhqmﬁmer, connDn 15and nay be curative in selected patients,;
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do a proxi mal fecal diversion through a stoma. 20[ 00239] The worst case
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advanc SYEWEPRY, Rjgy o@\v,t@ﬁta@é}e ?DHT a metabolite of testosterone, is a critical mediator o

15  prostatic growth. DHT is synthesized in the prostate from circulating testosterone by the
action of the enzyme Sa-reductase, type 2. This enzyme is localized principally in the stromal

cells; hence, those cells are the main site for the synthesis of DHT.

[00259] DHT can act in an autocrine fashion on the stromal cells or in paracrine
fashion by diffusing into nearby epithelial cells. In both of these cell types, DHT binds to
20  nuclear androgen receptors and signals the transcription of growth factors that are mitogenic
to the epithelial and stromal cells. DHT is 10 times more potent than testosterone because it
dissociates from the androgen receptor more slowly. The importance of DHT in causing
nodular hyperplasia is supported by clinical observations in which an inhibitor of 5a-
reductase is given to men with this condition. Therapy with Sa-reductase inhibitor markedly
25  reduces the DHT content of the prostate and, in turn, reduces prostate volume and, in many

cases, BPH symptoms.

[00260] Testosterone promotes prostate cell proliferation, but relatively low levels of
serum testosterone are found in patients with BPH. One small study has shown that medical
castration lowers the serum and prostate hormone levels unevenly, having less effect on

30  testosterone and dihydrotestosterone levels in the prostate.

[00261] While there is some evidence that estrogen may play a role in the etiology of

BPH, this effect appears to be mediated mainly through local conversion of estrogen to
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25[ 00240] Lapar oscopi c-assi sted col ectony is a mninmally invasive techni que
that can reduce the size of the incision and may reduce postoperative pain.
[ 00241] Asweizoh/@&meosur gi cal procedure, col orectal surgePgTrm®gomn@3eh: in

conplications, including wound infection, dehiscence (bursting of wound) or

herni a, agnastonosi s breakdown, | eading.to scess or fis a formation,
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had surgery in 1997 found the risk of hospital readm ssion to be 15% WD

2011/ 150860RcT/ UsRed SIM3BR8E aabpler op dhg moestaeob@dicsnlppkiddofaf taecorradatain

col ect and 11% after. ileosto adj acent .or.gan injury; nost cqmonly to
the st qoh RepiS Byperhtaie dhd it s eth el Pl RayeeaRBYly, Svar y
congl i galeons, such as nyocardial infarction, pneunonia, arrythma, and

pul nonary enbol i sm 5[00242] Chenot herapy is used to reduce the likelihood

of net I's devel opi.ng, shrink r size, or slow tunor owt h.
Chenot HIVERA T & 5% Brpiamsranit e BPTE tambss son di R it Sraicpiey BF Bhcb s dhssy
(neoad] ¥ ant partiQilaesvdrNBe BEE BRIY bR aRYind R Wolllll Mvevdh8atby SALIEBIIE,

|l isted here have been shown in clinical trials to inprove survival and/or
r educe smgmficen,t symmdomatiadthavey drentieghr dersddingr onu diéestyfe.t Men UBatFlsad 2and

Drug Adm nistration. In 10col.op cancer, chenothera er surge S

asual |y RS 1R ey Era kel RRES s SR THEY POk h oRe AEEkagE 111
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chenot herapy regi nens involve the conbinati on of infusional 5-fluorouracil,

| eucovaieas, hayadcax W pitas iof clinical BPH, while men living in cities adopting a western
lifestyle have a skyrocketing incidence of this condition, though it is still below rates seen in

the West.

[00263] Rectal examination (palpation of the prostate through the rectum) may reveal a
15 markedly enlarged prostate, usually affecting the middle lobe. Often, blood tests are
performed to rule out prostatic malignancy: Elevated prostate specific antigen (PSA) levels
needs further investigations such as reinterpretation of PSA results, in terms of PSA density
and PSA free percentage, rectal examination and transrectal ultrasonography. These
combined measures can provide early detection. Ultrasound examination of the testicles,
20  prostate, and kidneys is often performed, again to rule out malignancy and hydronephrosis.

Screening and diagnostic procedures for BPH are similar to those used for prostate cancer

[00264] Medication is often prescribed as the first treatment option, there are many
patients who do not achieve success with this line of treatment. Those patients may not
achieve sustained improvement in symptoms or they may stop taking the medication because
25  of side-effects. There are options for treatment in a urologist's office before proceeding to
surgery. The two most common types of office-based therapies are transurethral microwave
thermotherapy (TUMT) and transurethral needle ablation (TUNA). Both of these procedures
rely on delivering enough energy to create sufficient heat to cause cell death (necrosis) in the
prostate. The goal of the therapies is to cause enough necrosis so that, when the dead tissue is
30  reabsorbed by the body, the prostate shrinks, relieving the obstruction of the urethra. These
procedures are typically performed with local anesthesia, and the patient returns home the

same day. Some urologists have studied and published long-term data on the outcomes of
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(FOLFOX) with bevaci zumab or infusional 5-fluorouracil, |eucovorin, and
irinotecan 15 (FOLFIRI) with bevaci zunmab or the sanme chenot herapy drug
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5-year surviva now Sexce
takes approximately 30 minutes to 1 hour depending on the system used. It takes

approximately 4 to 6 weeks for the damaged tissue to be reabsorbed into the patient's body.
15  Some of the devices incorporate circulating coolant through the treatment area with the intent
of preserving the urethra while the microwave energy heats the prostatic tissue surrounding

the urethra.

[00266] Transurcthral needle ablation (TUNA) operates with a different type of
energy, radio frequency (RF) energy, but is designed along the same premise as TUMT
20  devices, that the heat the device generates will cause necrosis of the prostatic tissue and
shrink the prostate. The TUNA device is inserted into the urethra using a rigid scope much
like a cystoscope. The energy is delivered into the prostate using two needles that emerge
from the sides of the device, through the urethral wall and into the prostate. The needle-based
ablation devices are very effective at heating a localized area to a high enough temperature to
25  cause necrosis. The treatment is typically performed in one session, but may require multiple

sticks of the needles depending on the size of the prostate.

[00267] If medical treatment fails, and the patient clects not to try office-based
therapies or the physician determines the patient is a better candidate for transurethral
resection of prostate (TURP), surgery may need to be performed. In general, TURP is still
30  considered the gold standard of prostate interventions for patients that require a procedure.
This involves removing (part of) the prostate through the urethra. There are also a number of

new methods for reducing the size of an enlarged prostate, some of which have not been
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[00247] Resectability of a |iver netastasis is determ ned using preoperative
i magi ng studies (CT or MRI), intraoperative ultrasound, and by direct

pal pati orwandiwisaisal i zati on during resection. Lesions cenfiused1sssvhe ri ght
| obe are anmenable to en bloc renoval with a right hepatectony (liver

resection) surgery. Smaller lesjons of the central. or left liver |abe 10
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ey neoitioh (81 b TR R icshi8a S iR SRER AR M or apy or

i rmunot her apy regi nens. Lesions 15which are not anmenable to surgical

reséct i[00268r curcvearnedmiques atvedving tidsersodalroloige haveemadbed gn rtlaadlast $+ldlquency

abl ation (RFA), cryopapl arion, and chenpenbolization. [00248]Patients W th
col on OBceratiing Wb 0t QA iBBRuE HTRE bt SBHY AR 1 ¥R gpRHS 1 31 her a
si ngl e RHHARY Vis@k. 1A sPhiRI IS ¢8R (MdidseldfvE UaBBrit iRl oft iRAPIsaRal |y
removed first) depending upon the fitness of the patient for prol onged

sur ger {PVPhevidhi th¢ Geedniyghe X8EE) kderdavermiergeHerenyr seerdiyr Ehisiprocedinehiayolvére
I J g i d t nfort of th f i
colon Sl SR RS ST 00 S, SO0 SenSl L T SO PSR 1 ounc

thap asmpiis Fiber lRJUBERtcFa3 kefidctio® Wathec Y@ e fe@ BEstiag lafgleando Nicted vapbides, and
inhibits tumor growh and netastases in aninmal nodels. The influence of

aspi ri fhofissigrtgithalprostatisrcapsude o EP Jassts @eged haemeagloiamsdhe ichrogipheimnand
Several,__. rt I I i r . peopl e

di agnost @%gé\:\nn}{ lﬁaR]s tagéeggth{?@}n#bt{ﬂ%&%%ﬁi@?ﬁt#ﬁ&% %eg %rtfé%%olgql&%%zrﬁ er, have
suggested a significant inprovenent in cancer-specific survival in a subset

of pat il@0269]usi ngrreshirriracedproRBoddcHabpiual heascr dblsionfithey Bastagatléel AR Japan
as an 6}1% g saon%eefno Egai%gl%ngccc%f)t%rilcneo (B%hd the world. Like KTP, the delivery device for
15 HoLAP procedures is a 550 um disposable side-firing fiber that directs the beam from a high-
power 100-watt laser at a 70-degree angle from the fiber axis. The holmium wavelength is
2,140 nm, which falls within the infrared portion of the spectrum and is invisible to the naked
eye. Whereas KTP relies on haemoglobin as a chromophore, water within the target tissue is
the chromophore for Holmium lasers. The penetration depth of Holmium lasers is <0.5 mm,
20 avoiding complications associated with tissue necrosis often found with the deeper

penetration and lower peak powers of KTP.

[00270] HoLEP, Holmium Laser Enucleation of the Prostate, is another Holmium laser
procedure reported to carry fewer risks compared with either TURP or open prostatectomy.
HoLEP is largely similar to the HOLAP procedure; the main difference is that this procedure
25 is typically performed on larger prostates. Instead of ablating the tissue, the laser cuts a
portion of the prostate, which is then cut into smaller pieces and flushed with irrigation fluid.

As with the HoLAP procedure, there is little bleeding during or after the procedure.

[00271] Both wavelengths, KTP and Holmium, ablate approximately one to two grams

of tissue per minute.

30 [00272] 111 Examples
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including for stage |1l and stage |V colorectal cancers biomarked wth
overexpressed sialyl 30 Lewis X and A epitopes. Miultiple small trials
suggest aweigni/fspoasant survi val i nprovenent in the subsetrcofuspatiiosssvs w t h
the sLeX and sLeA biomarkers that take cinetidine treatnent
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nodul es in the periurethral region prostate. Wien sufficiently
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prostatic growh is believed to begin at approximately age 30
15  Conversely, a bis-benzamide scaffold can present 2 side chains of the amino acids found at

the 7 and i+4 positions by using its 2 substituents (R;,). The inventors decided to design their
initial peptidomimetic as a generic LXXXL peptidomimetic to potentially target all 10
PELP1 LXXLL motifs. The design of the initial peptidomimetic utilized a Monte Carlo
conformational search (5,000 steps) using a MM3 force field implemented into the software,
20  and showed that 2 functional groups (R;;) in the lowest-energy conformation are well
overlaid on the corresponding side chains of a helix. The functional organization and
presentation of these leucines on one side of a helix was confirmed by molecular modeling

using MacroModel (version 9, Schrédinger, New York, NY).

[00275] X-ray crystal structure of a short peptide derived from an LXXLL sequence
25  bound to AR showed that the LXXLL motif adopts an a-helical structure and the side chains
of the three leucines at the 7, i+3, and i+4 positions interact with the hydrophobic pocket in
the AF2 domain of AR (FIG. 4A). Since the rigid and pre-organized structure of a
bis-benzamide scaffold can place two substituents as the side chains of the amino acid
residues at the 7 and i+4 positions of a helix appear, the inventors designed bis-benzamide-
30  based peptidomimetics to potentially target all ten LXXLL motifs in PELP1. The design of
the LXXLL peptidomimetics also allows the blockade of interaction between AR and other

cofactor proteins that interact with AR through this nuclear receptor box.
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years. An estimated 50% of nmen have histol ogic evidence of BPH by age 50
years and 75% by age 80 years. In 40-50% of these patients, BPH becones
clini cal lwoebgnisbiceant . [ 00256] Beni gn prostati c hyper pl 6TaAISIYIMPBS3OE ar e
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for BPHYRGCHE aci?@froﬁ@r ot) necessari | y directly cause the condition. This
IS supported by the fact that castrated boys do not devel op BPH when they
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associated with a significant increase |n55he ri sk of BPH s

Di hydr ctdst/8<t érveheé lopprprriod afetoiet (¢ days)+ Beyidest tedaae Shelﬂpfer Peiway
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circulating testosterone by the action o e enz uct ase, type 2.

Thi s enz&2 is localized pri nq(;]gpal Ly in the stromal cells; hence, those
cells dPB2T8e nmaildGspirsovides fiem Bt H2ovagirectqdonayy Byl ¥ XhLawetil n an

aut ocr 'a'ﬁﬂ IV@? *EaBé‘olQ Noft BI%CE&QOJ&R' aft& | psLPf 1ht'8ra|8ﬁ‘&?%' % was obtained from
coimmunoprecipitation experiments in LnCaP PCa cells. Preincubation of PCa cells with
100nM D2, but not D1, blocked the ability of DHT-induced AR and PELP1 to physically

20  1nteract with each other.

[00279] FIG. 7 shows that D2 blocked AR-PELP1 interaction in a dose-dependent
manner. D2 was also able to block the DHT- and E2-induced interaction of AR with PELP1
in LAPC4, C4-2, VCAP and CWR22v1 cells. D2 did not adversely affect the stability of
either AR or PELP1. D2 was not able to affect the interaction between AR and hsp90, a
25  protein that lacks a LXXLL motif on its primary structure. The ability of D2 to block AR-
PELP1 interaction could be overcome by transient over-expression of PELPI in a dose-

dependent manner.

[00280] FIG. 8 confirms these findings by QPCR experiment evaluating the effect of
D1 and D2 on DHT-induced TMPRSS and PSA gene expression at the RNA level in LNCaP
30  cells (bottom left panel) and by western blot analyses as evaluated by the effect of D1 and D2
on the expression of PSA, androgen receptor and actin in LAPC4 cells at the protein level. Of

the 341 transcripts significantly upregulated by DHT, pretreatment with D2 reduced the
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fashion by diffusing into nearby epithelial cells. In both of these cel
types, DHT binds to 20 nucl ear androgen receptors and signals the
transcri pyvoantiofsoggpowmt h factors that are mitogenic to treTapseethesssas and
stromal cells. DHT is 10 tinmes nore potent than testosterone because it
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whi ch aﬂugp@Rgthkmgﬁlg@{ﬁgggg@se is given to men with this condition.

Therapy "'wi'th 5a-reductase irhibitor markedly 25 reduces the DHT content of

t he prostate and, in turn, reduces prostate vol and n many cases, BPH
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humans have (%enerall shown 5none. [00262] On a m croscopic |evel, BPH can
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f 70 y t f | f
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resear i ng, show n al,men in rur rY, dow rat
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seen | thl:)hA%Ca 2b but not AR-negative PCa cell lines such as DU145 or PC3 whereas the control
D1 did not show any activity (FIG. 10). These data were confirmed using BrdU assays
(CyQuant). D2 was able to significantly reduce DHT-mediated proliferation of PCa cells in
vitro in dose-dependent manner (ICsyo ~40 nM) in MTT assays. The importance of PELP1 and
20 AR interaction on DHT-mediated proliferation of prostate cancer cells were confirmed using
rescue experiments, where D2 suppression of DHT-mediated proliferation was overcome by

overexpression of PELP1 in LNCaP PCa cells. Finally, the effect in xenografts showed that

D2 was biologically active in blocking AR-PELP1 interaction even in vivo models.

[00283] As shown in FIG. 11, the effect of D2 on steroid-induced proliferation
25  pathways appears to be specific, as D2 had no effect on EGF or LPA- induced proliferation
of PCa cells. In this experiment, cells were plated (2-10X103/well) in 96 well plates and
subjected to androgen deprivation for 48 hours with phenol-red free RPMI and 1% charcoal
stripped fetal bovine serum (CSF). Cells were then treated with either ethanol, EGF or DHT
as a positive control for 48 hours. Peptidomimetics were added 2 hours prior to treatment.
30  Cell proliferation was measured using the MTT colorimetric assay. All experiments were

performed in triplicate and the average of experiments displayed.
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[ 00263] Rectal exam nation (pal pation of the prostate through the rectum
may reveal a 15 markedly enlarged prostate, usually affecting the m ddle
| obe. O two,20l/503b0t ests are perforned to rul e out prostrarius20@iosgpRNCY:
El evated prostate specific antigen (PSA) |evels needs further

i nvesti | OoNns s reinterpretati of results, in terns of PSA
densi tﬁ%‘?pw ;i:r%geal;él@é"ﬁt ee,fP%@f 3?”2 @Qaﬁﬁﬁdpﬁwdagf‘@owmyﬂ%%was

ul t rasqpegrarh2 TRESS-HQTBh Wmé@ﬁo&%&oﬂ{i%&%ﬁ@ﬁ ok ¥rkd&t1ect 5 QRos
U trasound exam nation of the testicles, 20 prostate, and kidneys is often

per f or rtbd, pretgeitmentovituDe WotkeddP il Gnadieopd dradslbgadioo d pkR-6diPsto tBe meeling and
di agnosti ¢ procedures for BPH ar im 0.} hos sed for pr.ostate,cancer
00364 NASCHPEST R st Rofiegroalef e RIS eThp e ey HErSREBRFE AT hor o
ar e smargiodh@ni @NtaHaMee 60 tOhudeht BVE cSlepremse Wkirdttd Miotn Iin@RPOEclk! Salidrent .
Those patients may not achi eve sustained inprovenent in synptons or they
may st opveadid thet Rraecamantowith B3, becwi £ aPMISCs ipeevcatstAR nycleaegnslogation
options faor freat i | 004 St.' S i ef ar r i t rgery.
The tnareBept iSRRI et WA Bhe X RiphpATAS BefuPORT ST IHadndh

m cr owaaR it haPadtdars. apy (TUMI) and transurethral needl e abl ation (TUNA).
Both of these procedures rely on delivering enough energy to create

suffici eat toQ se cell death ecrosis) i-nthe prostate, The ,goal of
the ¢ ndPEe o B FREI4” dni, SRS RRIDLRRUE iy Dot b 08 e i <
30 peahsesdrthdy flbdesdtioicth® thE OStahemSTMKECFILBR) &M thg oftee bopSdeinict | on

of the urethra. These procedures are typically performed wth |ocal
anest hdbplatheghel N-Hernpaes €rit2-Pa). drohlewignmcubaion awigh deye flgpiescant andegusss have

studi e 168 ,publ | eng- t ones, of )

2011/ 189580RCH PUSO T D35 505 SRREE BBl U P AR Rl k208 Bt 8ot e s

The nOCFI-BRewvas Abtertb GdsckUDHITogdwrd phsisfocitiatofaCd AUR) Thisedtixtd c@sirinothat he

Treatment of BPH in 2003 |} stg m nimal |y invasi vg t her api es incl udi ng TUMTI
4

and TUNA® BUHOBERFAGDE Tarqtionnay cyeEng dic et e inp gt erien e raptigppyimetic
>l 4820310Lt ARPUARE Melel MiCRAVRY SbARPIEBlock ARiRfy OTHIB! 18] dhbwRRBARNEL DY

e FDA in 1996, wt first generation system by EDAP Technone Si nce
1996, otitkes cofipamgedkat tizveeptidomined EOADEFpnaioak b enteliilyihed®Vd cadls and is
i ncl udi ng Urol ogi x, .Dornier, Thermatrix, Celsion, and Prostalund. Miltiple
clini ca"f’lggltydﬂ‘?ai]ge‘ﬁ‘gvgpnﬁg%ﬁelbubI i shed on TUMI. The general principle
underlying all the devices is that a m crowave antenna that 10 resides in a
ur et hr g00286] het erlni HIGpl 1&¢ @d highet bhendentratipisa$0@tnM) Brleblocks trkeactivatidir m  The
catheter is %gqr%nect ed to a c gtrol bo>i out si de of. the gatri&ient'f body and is
ener gi 259 tiapalpesr BRaTas Packlaghsah [pHelcanfientiget abe. e Reiest RECH ssue
angcayse t'élﬁg‘éfs%'v%lidalt&d tfrod RNGroblal®cdncEAHAEMhe HBRKtid1o4CE. aRPARXLIEBLR] ¥ 30
mnutes to hour, depending on the systemused. It takes approximtely 4
to 6 weekdldtor, pthedaamegyeldntitesm afeichen, red sl tibely prottide & hestpatd @fct ;1 body.
15 Sone, of th vi ces incorporate circulating coolant through the
t r eat meAt C%@&O\gﬁleﬁaﬂyhe intent of preserving the urethra while the
m crowave energy heats the prostatic tissue surrounding the urethra.
[ 00266][0028¥3 ur et Hilal 17 eleo eprabfeadtionras{aFhiitk)cacipef tht @srivdtivies a EIGS. 8P AFAN. t ype
of This graph represents the effectiveness of each compound. Cells were plated (2-10 X
25 10°/well) in 96-well plates and subjected to androgen deprivation for 48 hours with phenol-

red free RPMI and 1% charcoal stripped fetal bovine serum (CSF). Cells were then treated

with either ethanol or DHT as a positive control for 48 hours Peptidomimetics were added 2

hours prior to treatment. Cell proliferation was measured using the MTT colorimetric assay.

All experiments were performed in triplicate and the average of experiments displayed.

30  [00288] FIG. 18 shows potential modifications of the D2 peptidomimetics. FIGS. 19A-
N show a variety of tested compounds. FIG. 19A shows modifications of the x and y

positions reveal that substituents such as D2-4 and D2-5 have maximal activity on the
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energy, radio frequency (RF) energy, but is designed along the sane prem se
as TUMI 20 devices, that the heat the device generates wll| cause necrosis
of the prwetati/isoisossue and shrink the prostate. The TURATASZ01a038395
inserted into the urethra using a rigid scope nmuch |ike a cystoscope. The

energy is.delivered into the prostate I two need|.es that .enmerge from
the si d>ég11%¥atlpﬂé>fd°é%t%§g CARGF GHight Heo -t 1o shoa !mﬁﬁcqtmé of fiee Brdat .
The neegigioRasedaplatd00itdeY! S&h & DINEMYs 8lob8CdctivRy &h fgalbRgrAidnogal i zed

area to a high enough tenperature to 25 cause necrosis. The treatnent is
t ypi calfrgstgtechugenedld in one EK$sidnshoyst modiyicatenpgiof ¢havuland pyl posgions kevealf t he

needl es, dependi ng on .t he _sj of t prostate. [00267]1f medical treatnent
farls. figRonaits Rt seiEbfE2re BF The° btefen $2884 amubaelBrgion o
physi ciestsletcanddr REBs tNgivPAHIENT 9DShawk ehdtaubgrichtdalcd 4som211n apsneidy al
resection of prostate (TURP sur%ery may need to be perfornmed. In %eneral,

TURP i PELp|havg@oedrisiivier em)tﬁch@r@ ¢rgtien ahdsostptoCagrcnoseldt & vivverKlént98ns f or
atientg that « ire r r Thi.s i r i 0 t he
ool RO R RIS APLS! oS B2 R 0B3E L,

r educi ngtitiee os itzepolifaniandapoedtcpdansdradetls is 0B, HIGWIDE Rh&way todificaiesn WO
2011/ 150360QPCT/ US2011/ 038395 around | ong enough to fully establish their
saf et y reyealingdbadr substityentyswel as faf.ulé-3Parih I Rid Nholry et gpodeddthdy @y théenove
parify of . tf 3 i i I Vi 0j g]ngcg' I NS,

Tr algl)su é%lﬂr%léal%gfogi)g é%%ggg?%g%]?so% %llwt@a%ﬁ%)%sisg‘?% ( %@%‘F@@éﬁ%ﬁvi sual
| aser ahbdificaiong ViviR)ing diahanlodtitientsextch s, D2and5-dt i85 ané JEIOdi eaveagood

al ternati.ves. 00268] Newer. t echni ques i.nvol vin s in, urology .have
errer godhL i Hequpl GG pEaS S EAER G5 1o+ RIS VOXEEEEM UG SRHORT vi ng
t he Ndiré%%lihgstﬁét WitkRrueRot ek R[NTKBETRICOR! 8Ki-¢, *FK%R!J@FK%?\ ﬁK@PﬁJ ?E(étl eghnol ogy

cal l ed Photosel ective Vaporization of the Prostate (PVP) wit
G eenLight IR KRe gandeactingy enetie rgeldferatioy af guestate ycanddri esllprio véduFEGi h¥ol ves

a hi.gh-.nower 80- t.KTP laser with.a 550-nicr t I fiber i rted
o5t A s, Bty S het Wb fapR R ha KA o LR AREH TR

70- degreeBdeKLELWBE) TALeABCt TKSLAUBAA 'K Y 2PRA BZEKLhE (BB SMETKA.1-0€EB
prostatic capsule. KTP | asers target haenogl obin as the chronophore and

t ypi calhaye igage agtivpeme thatnreknfceion lpf grospate camact £ellr intiive I 1de dPbphavtiaifat

hol m u t-her o er 1 S tq oft he
Pr ost a@b%t{gg%ﬁ%?dcﬁgag %&%ﬁéégﬁ%ﬁkg[}igﬁgg g%?glh? éﬁ ggéﬁ%}% ngv'ch) r d.TI{'i ke
KTP, the-deld,wad TKie2iABC f inive LbodHatiARyuob e ol sration af poftatétadtaResabl e

side-firi n% fiber that directs the beamfrom a hi ghRgOWEI‘ 100-watt | aser at
a 70- degraedldnbile showhihehaubsiityents sushsas Rhe Hentrs avd RavenBrighmi R 7100 nm

he. nakel oy e R R oA EE R AR b ey
wi t hi n théerdldergeon vf psatd sanchiecalsrio moph dihesef threeHstark wimldves enoscentiatons
penetr qcflaimogfeﬁtd? 18£ slﬂco)lwrrrli rlrjlo ilﬁ%ast?orn% riegeafigg ?hawubstituents such as D29 has good
activity on the proliferation of prostate cancer cells in vivo. FIG. 19M illustrates
25  modifications such as D2 have good activity on the proliferation of prostate cancer cells in
vivo. FIG. 19N shows that substituents such as D2 and D2-47 have good activity on the

proliferation of prostate cancer cells in vivo. FIGS.
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20avoi di ng conplications associated wth tissue necrosis often found with

t he deeper penetration and | ower peak powers of KTP. [00270] HoLEP, Hol m um
Laser Enwbeattiidsmseof the Prostate, is another Hol m um | @seruspeiomsssos e
reported to carry fewer risks conpared with either TURP or open

pr ost at : P.js largely sjmlar to.the HoLAP pro . the main

G 71 er JRLTL ¢ hafiG A §h°aYSo%9é‘Eﬁﬁf§L62 iefist @%Yl@aﬂomoagﬁis}? hedsiSuital %@W

prost atgsioud Astvand rofthalklat i ng the tissue, the laser cuts a portion of the
prostate, which is then cut into smaller pieces and flushed with irrigation

fluid. As with the HoLAP procedure, there is little bleeding. during or
after tlAB29M ocedulaken feasther,t %ﬁleﬁe%\?&lf@ﬁléftlﬂil,catftﬁwélilf‘df%il‘Pﬁ ARterggfion of

appr oxi fmt fe f WRS i npl es
Vo 20111 S0 TRsbi Ty 85 SHBe TS IRk iy HAtHr fal IR 1o
t o denonsty mtiengdryedesrpned Ldd poptindosniofetith AR nudpdri toamslocatich AR -thedeted
appreci at ed. by those ki]l in the art that the techni ques. disclosed in
Che. exaprais TALRe faf Pl pradetion sin Pt hEREd By nHEtHS Pt or
to funchiceRt¥Wehlc thérefhCuRi@Gh b6&frdfind AR JighagREI on, and thus can be
considered to constitute 5 preferred nodes for its practice. However,

those of skill in the art should, In.lJjght o%*t*hke present discl osure,

appreci ate that many changes can be made in the speci fic enbodi ments which

are disclosed and still obtain a like or simlar result w thout departing
from t HAOZYilri t ahld of ghspeorgirositions japdienmesipds disclosed and claimed herein can be

10 made and executed without undue experimentation in light of the present disclosure. While
the compositions and methods of this invention have been described in terms of preferred
embodiments, it will be apparent to those of skill in the art that variations may be applied to
the compositions and/or methods and in the steps or in the sequence of steps of the method
described herein without departing from the concept, spirit and scope of the invention. All

15  such similar substitutes and modifications apparent to those skilled in the art are deemed to

be within the spirit, scope and concept of the invention as defined by the appended claims.
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RESULTS 10 [00274] Since AR signaling may require LXXLL structural notifs,
the inventors initially evaluated LXXLL structural notifs on PELPl as

pot ent i alwbangetsaic0o PELP1 contains 10 such LXXLL notifs trhatusadaepsssas hel i cal
structure when it is bound to nuclear receptors. The rigid and
pre-organi zed structure of a triig%ﬁﬁé%ni facilitates the placenent of 3
functional groups correspondi ng t N acids found at the i, i+4, and
i +7 positions in an a-helix. 15 Conversely, a bis-benzam de scaffold can
present[092%l de crHicfellgyingHefcesmicesn t%@i@&&@f% tthay prayéde; exgpglararqsedyrel ons
by usi ' ' ' n | ' hei r
mi 1 al St S ShEHERLY othadd)sct Y AR SePENAE hobfbokBd Hltcl S

t ar get idefciéhcPELP1 LXXLL notifs. The design of the initial peptidom netic
utilized a Monte Carl o conformational search (5,000 steps) using a M3
forge fielg. | the software, 20 and showed that 2 functional
groﬁpsI{glgﬁfﬂﬁﬁﬁﬁﬁgbﬁgag§$génergy conformation are well overlaid on the
cor r espoindémg, siigieR@haicdsChém.a2168i493, . f uncti onal organi zati on and
presentation of these | eucines on one side of a helix was confirmed by

mol eculMprrshalldier qtedion iy - adrombdé? L ver sion 9, Schrodi nger, New York, NY).
[ 00275] X-ray crystal structure of a short peptide derived froman LXXLL
sequence 25 bound to AR showed that the LXXLL notif adopts an a-heli cal
structure and the side chains of the three leucines at the i, i+3, and i +4
positions interact with the hydrophobic pocket in the AF2 domain of AR
(FIG 4A). Since the rigid and pre-organi zed structure of a bis-benzam de
scaffold can place two substituents as the side chains of the ami no acid
residues at the i and i +4 positions of a helix appear, the inventors

desi gned bi s-benzam de- 30 based peptidom netics to potentially target al
ten LXXLL notifs in PELP1. The design of the LXXLL peptidom netics al so
al l ows the bl ockade of interaction between AR and ot her cofactor proteins
that interact with AR through this nucl ear receptor box. WO

2011/ 150360PCT/ US2011/ 038395 [ 00276] Two i sobutyl groups of the

bi s- benzam de D2 was designed to mmc the side chains of the two | eucines
at the i and i+4 positions of the DOCLL notif, organi zi ng hydrophobic
surface for AR interaction. As shown in FIG 4D, the | owest energy
conformati on denonstrated that the two isobutyl groups in D2 were well
overlaid over the 5 side chains of two | eucines. The initial conmpound was
t he bi s-benzam de D2, which has two 2 isobutyl groups to enulate the side
chain groups of 2 Leu at the i and i +4 position of the LXXLL notif, whereas
a control D1 contains 2 benzyl groups (FIG 5). On the other hand, a

bi s- benzam de contai ning two benzyl groups (Dl) was synthesized as a
control (FIG 5). Two isobutyl groups of the bis-benzam de D2 was desi gned
to mmc the side chains of the two 10 | eucines at the i and i+4 positions
of the DOCLL notif, organizing hydrophobic surface for AR interaction. On
the ot her hand, a bis-benzam de containing two benzyl groups (Dl1) was

synt hesi zed as a control (FIG 5).

73



[ 00277] The DOCLL peptidominetic D2 was stable in DVSO at room tenperature
and -70C over a long period of storage (60 days). Besides the |ong shelf
life, D2 weaoliBsesmarkably found to be stable in cell | pysatus2afi/okSNgRP over
7 days (FIGS. 4E-F). [00278]FIG 6 provides confirmation that D2 was
directed agai nst the DOCLL notif and was capabl e of blocking AR and PELP1
i Nt er acCWIHDAIT 19 ILATMEB®S obt ai ned from coi mrunopreci pitati on experinents in
LnCaP PCa cells. Preincubation of PCa cells with 100nM D2, but not D1,

bl ocked the ability of DHT-induced AR and PELP1 to physically 20interact
with each og@ggﬁm$&gy5§%ﬁﬂégsg?gﬁQB& t hat D2 bl ocked AR-PELP1 interaction
in a dose-dependent manner. D2 was also able to block the DHT- and

E2-i nduced interaction of AR with PELP1 in LAPC4, C4-2, VCAP and CWR22v1
cells. D2 did not adversely affeft the stability of either AR or PELPl. D2
was not able to affect the intefrag petween AR and hsp90, a 25 protein
that | acks a DOCLL notif on it} mary structure. The ability of D2 to

bl ock ARPELP1 interaction coul overcome by transient over-expression of
PELP1 in a dose-dependent nmanner| [00280]FIG 8 confirms these findings by

and PSA gene expression at the RNA Iewgl in LNCaP 30 cells (bottom | eft
panel ) and by western blot analy as-eyal uated by the effect of DI and D2
on the expression of PSA, androgg ceptor and actin in LAPC4 cells at the
protein level. O the 341 transc s significantly upregul ated by DHT
pretreatment with D2 reduced the O 2011/ 150360PCT/ US2011/ 038395
expression | evel of 219 genes back'to basel i) Confirmation of these

findi ngs megﬁkgghained by QPCR and western bl ot anal yses.

R; and R, are each independently C,-C,¢ alkyl, C-Cyg alkenyl, C,-C,¢ alkynyl,
C1-C;s optionally substituted arylalkyl, —(CH;),-COOR, —(CH,),-CONRR’,
—(CH2)»-NRR’;  —(CH3),-NH(C=NH)NRR’, —(CH;),-NRCOR’, —(CH2),-
NRCOOR’, —(CH3),-OR, —(CHj),-SR, —(CH),-SOnR, —(CH;),-PO.R,
wherein n and m may be any number between 0 and 6 and R and R’ may be a
H, C;-Cyo alkyl, C;-Cyo alkenyl, C;-Cio alkynyl, or C;-C;s optionally
substituted arylalkyl group;

X is “NO; or -NHC(O)CH;R3, wherein Rz is -NO,, —Z, C;-Cy alkyl, C;-Cyg
alkenyl, C;-Cyo alkynyl, or C;-C;s arylalkyl, each of which is optionally
substituted with —COOR, —CONRR’, -NRR’, -NH(C=NH)NRR’, -NRCOR’,
—NRCOOR’, —OR, —SR, —SO,R, or —PO,R, wherein n may be any number
between 0 and 6 and R and R’ may be a H, C,-Cy, alkyl, C,-C;4 alkenyl, C;-
Cyo alkynyl, or C;-C;s optionally substituted arylalkyl group, and wherein Z is:

H o)
4N O
O
P09
HO o) OH; and

Y is —~(CH,),COOR,;, —(CH,),CONR4Rs, -(CH,),NR4Rs, —(CH,),-NR,Rs,
~(CHy)»-NH(C=NH)NR4Rs,  —(CH,),-NR4CORs,  —(CH,),-NR4COORs,
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[ 002811 FIG 9 denobnstrates that D2 was able to bl ock DHT-i nduced
transcription froman PSA-|uciferase pronoter in LAPCA4 cells or froma
m ni mal ARB-2bucisbanaser eporter 5 in LNCaP, CAR22v1 and PpPAP@S2@aloBs3bs nes.
The ability of D2 to block DHT-induced transcription from ARE-driven

pronoters was confi t |l e ion af both the
PSA and TMPRSS pr c(ﬁ%fir ur(EE'é}T%Bz ﬁ(ﬁ’a@ké %ﬁfc@éuﬁﬁ i fg?h  PsA
pronoter at evi dqﬁ%&_ld[&yangﬂhglb%%@%gené\;m(;gle protein |evel, D2, but not D1,
was abl e to bl ock i nduced expression of PSA protein. Aga| n, the

suppr esi on of DHIR4 @8 Rnawciederendeslyr sefsictednfrém o, - @\REtllqdquCb(ealbmgd,corre
by overexpression.o t he A PELP1 4 rex ressi on of PELP1
was able to resc[}%" ’r?éfill [’ﬂgﬂ éﬁo%lﬂ%]rlé: tgﬁ{]ﬁ%%ﬁgrﬂgi%? e%f transcription
nearly back to baseline. These d>ata i ndi cated that D2 can bI ock AR genomic
signaling, at least in part by blocking AR-PELP1 interaction.

[00282] Pretreatment with D2 pregVenyed rhe DHT-induced proliferation of a
variety of 15 PCa cell lines t ontain AR, such as LNCaP, LAPC4, 4-2,
RWPE-1, CWR22v1, VCaP, MDAPCa 2bybut not AR-negative PCa cell |ines such as
DU145 or PC3 whereas the control D1 did not show any activity (FIG 10).
These data were confirned usi g Brigw assays (CyQuant). D2 was able to
significantly reduce DHT-nedi at ed rol(i_)ferati on of PCa cells in vitro in
dose- dependent manner (1C50 -40 f ¥ MLT assays. The inportance of PELP1
and 20 AR interaction on DHT-ned efl proliferation of prostate cancer

PCa cells. Finally, the effect igPXemegrafts showed that D2 was

bi ol ogically active in bl ocking AR-P LPl?I nteraction even in vivo nodels.

[ 00283] As shown in FIG 11, the ef ~®2 on steroid-induced
proliferation 25 pathways appears p specific, as D2 had no effect on
EGF or LPA- induced proliferation ofyPCa cells. In this experinent, cells
were plated (2-10X103/well) in 96 | plates_and subjected to andr ogen
deprivation for 48 hours with phenol -red freéBhPM and 1% charcoal stripped
fetal boving,sgLym (CSF). Cells were then treated with either ethanol, EG-
or DHT as a positive control for 48 hours. Peptidom netics were added 2
hours prior to trlhathemd R3@reCedch ipdepenflentiht Coﬁwva&yhﬂélsﬁroedkmsfil,n@rf:hte MIT

colorinetric ass I per| re rf | cate t he

average of exper I%@ﬁ]tAL bﬁ] gpg(‘gpatlly Sbstitufed ary alkﬁ —?Chz)n %d(&ﬁ, —(éﬂgn-
CONRR’, —(CH),-NRR’, —(CH;),-NH(C=NH)NRR’, —(CH;),-NRCOR’,
—(CH,),-NRCOOR’, —(CH,),-OR, —(CHj),-SR, —(CH;),-SOnR, —(CHy),-
POR, wherein n and m may be any number between 0 and 6 and R and R’

may be a H, C;-Cyy alkyl, C;-Cyy alkenyl, C;-Cyo alkynyl, or C;-C;s optionally
substituted arylalkyl group or

,g;

X’ is =NO, or -NHC(O)CH;R3, wherein Rz is —NO,, =2, C;-Cyp alkyl, Ci-
Cyo alkenyl, C;-Cyy alkynyl, or C;-C;s arylalkyl, each of which is optionally
substituted with —-COOR, —CONRR’, -NRR’, -NH(C=NH)NRR’, -NRCOR’,
—NRCOOR’, —OR, —SR, —SO,R, or —PO,R, wherein n may be any number
between 0 and 6 and R and R’ may be a H, C;-Cy¢ alkyl, C;-C;¢ alkenyl, C;-
Cyo alkynyl, or C;-C;s optionally substituted arylalkyl group, and wherein Z’

18:
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WD 2011/ 150360PCT/ US2011/ 038395 [00284] FIG 12 shows the effect of D2 on
DHT-1 nduced genom ¢ activation was specific, as D2 had no effect on

DHT- nedi awedonoisezsenom ¢ activati on of erk. FIG 13 sho®cCrhmbtopostpeat nent
with D2 bl ocked DHT-i nduced translocation of AR-GFP to the nucleus in LnCaP
cells conpared to the control D1 or DVMSO These findings were confirned
with 5 biochem cal anal yses of the ucHear TNCY1Ppl asm ¢ extracts from
LnCaP cel |'s, which reveal ed t hat prga/r 3t

prevents AR nucl ear translocation upon #ddi N-e
further corroborated by eval uations of ?he_ghdog
[00285]In FIG 14, two fluorescent anal ogu b prepared, one by 10
introducing a fluorescein noiety to th ST g s F H(%:dL-DZ) and the
other by placing it at the the NN termnus (CF2-D2). Foll'om ng incubation

w th these fl uoregcent-(ana),000Rs, -CERLZONRIR;NOICIGHNDR,s, WaSHSRIOVI,RE 0
enter LNCaP cells. As a result -D2, but not CF1-D2, was able to bl ock
nfir

CF2
DHT- i nduced pr ol i TEFa NHEEENR s 5. ThEkh-NRGEOR (QHPralReG@ORs,

peptidom netic D2 thens. nger Lpgphh C ; t n the
pept i domi netic 15( g%)s% (?llgf’ e(ﬁ%qé)r?‘ tlﬁé E@éﬁl ?)I,‘ giog‘ﬁg’as@r%%aﬁggﬁ’%% I%o%: ¢ AR
signaling. FIG Ibnsiydwsanganfnbeabetsterdd esd 6onfirm ng that the

pepti dom netic CR2- unct.i gns entering.the ells and is wdely

| ocal i zed wit hin ‘%%Dl%_c%% Plfe[légii%?%/%lyﬁe Cte@éf"%ﬁﬁ%h@ Wrobntrathond (500
nM D1 bl ocks erkcagl &QBEC?gf@%tﬁnallpkl%ﬁ%M%ﬁﬁqylmbeas D2 bl ocks at

a
| ower concentrations. Dg, an a |l ess extent 20 D1, ‘targets a validated
target in prostate cancer, has the potential to be an AR-sel ective

nodul at.pr, ovi des a, novel ni of action nd.wll Jikely provide a
susta rad ef FBeemRuehEFEm EYERE Rfbrd s Ggsed e AN o\
proliferation assays for each of the derivatives in FIGS. 19A-N. This graph
represents the wohipeahd yeeeiss | Hirtbackfiaedpoueshpduallos foveiga @)at ed (2-10 X 25
103/ well) in 96-well plates and subjected to androgen deprivation for 48
hours wth phenol-red free RPM and 1% charcoal stripped fetal bovine serum
(CSF) . “cel | sThreorPoHBhOk ¢laigt &dVRGTeIR %iSt H¥P2 et hanol or DHT as a positive
control for 48 hours Peptidom netics were added 2 hours prior to treatnent.
Cel | prolifefptdoholRd oMBARHE SPhdtsihnG it hROWTT col orinetric assay. All
experinments were perforned in triplicate and the average of experinents

di spl ay6ed.

The compound of claim 4, wherein Ry and R, are C;-Cy alkyl, C;-Cj alkenyl, or C;-
C10 alkynyl.

7. The compound of claim 4, wherein R; and R, are optionally substituted C;-Cis

arylalkyl.

8. The compound of claim 4, wherein R; and R, are —(CH;),-NRR’ or —(CH2),-
NH(C=NH)NRR’ groups, wherein n may be any number between 0 and 6 and R and
R’ may be a H, C;-Cyg alkyl, C,-Cy¢ alkenyl, C-C,y alkynyl, or C;-C;s optionally
substituted arylalkyl.

9. The compound of claim 4, wherein R; and R, are =(CH;),-COOR, —(CH;),-CONRR”,
—(CH2)»,-NRCOR’, =(CH;),-NRCOOR’, -(CH2)»,-SOnR, —(CH2),-POnR, wherein n
and m may be any number between 0 and 6 and R and R’ may be a H, C;-Cy, alkyl,
C,-Cyp alkenyl, C;-Cyy alkynyl, or C;-C;5 optionally substituted arylalkyl.
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30[ 00288] FI G 18 shows potential nodifications of the D2 peptidom netics.
FIGS. 19A- N show a variety of tested conpounds. FIG 19A shows

nodi f i catwonsiiofsoishe x and y positions reveal that subsPCrasnaeid/o03sseh as
D2-4 and D2-5 have maexinmal activity on the WD 2011/ 150360PCT/ US2011/ 038395

proliferati of prostate cancer cells ip_vivo. G . 19B )

modi f i cidk i onk'SHOTtRoM™ okt Jpo PR e baare kb QBT iqanR ¥heRinas
D2-4 has goqd @t hyiat, @_rch_tlp%u@[,o&;tfor akéBn, ef-ayf ARLAYIC of NG dpBbhAly N
vivo. FIG 19C shows nbdifications of the X and y positions reveal that

subst i t uent subsithtcdsrybdk@dF2 and D2-5 has excellent activity on the
proliferation of 5 prostate cancer cells in vivo. FIG 19D shows that

substi tuent s,,such_as ~1 -12 and D2-26, have od .activit n.th

ool f aMart oPROE I PReE T i e upRrdf e W0 OB e Sy, B

modi fi cati org, it MRIC,; eeRIC, I aklkswyasd ¢ UEDtaSkymyh as D2- 11, D2-23 and D2- 26
have good activity on the proliferation of prostate cancer cells in vivo.
FIG 19F shows nodificatjons reveal i-n%et hat substituents such as D2, D2-30

and D2REIN hHvecoyeRrnd fi iy 4ovherran £o isrlorretlkyl $n-Gn giost dreCebimcer
cells in vi Va%ﬁl%%ﬂ&ﬁz'isgcwgﬁsgé éﬁﬁglgb%%}ﬁ%gd%y%%goghom nodi fi cations

reveal i ng that bstituen and JHLO4 have good
activity on the proliferation of prostate cancer cells in vivo. FIG 19H

provi dels. noditfei camimnsd r efealdimg 4, harheseibstRit uent$CEuGINRIR™ Té6, —THE2)R,

TK-8, TK8R . TK11 apd TK1 av od LVity,on

proliferati &-ﬁ[ﬁgq_mgt’eaﬁ%n@érlscélj(%nﬁf%g 0. _(glq%%l)n'gé‘IR{LS_@ﬁb’é?Q‘a]t{’es
nodi fi cati onghdr&i@Bdndti dhaySbidstyl dueit Sedkéeh 0amd BaniBland K gy MG HT 5L 2-
AAB, TK-L2-ABB, TK-L2-ABC, TK-L2-BAA TK-L2-BAB, TK-L2-CBB and TK-L2-CCB
have good actibwiky, enCihdkerdl Ci-enatlkprylopr prést apeorelrcebstideted arylalkyl vo.
FIG 19J shows that substituents such as TK- ABA, TK-L2-ACA, TK-L2-ABB,
TK- L2- ABC, TK-12-BAA, TKL2- AAC, and TK-L2- ABC have good activity on the
proliferation of prostate cancer cells in 20 vivo. FIG 19K shows t hat
subst i tident sTheuaimmsn®Rbf laiBut, Wheradn® ;R <CRBYtGOORaRACIRD,-SOi, R0 —BUHY),- and

R2 = secButyl| and =. nPropyl and R2 = isobutyl have befter actjvity than
52 on the pristif el Ron 6F CRroutht @ dShtir NeLFTHINKR voheragd M wor k

at lover congents alhonsddat MmdR G o ROWRaTBEL ircet i@psGpveaLing
that substi tue%%y; suceﬁr as D29 has good act(?\li/k?t ya}g‘r% tahe’prlo Ve a’tlegnloof
prost at e candlemyt €l ntkyuylyor CFCG opt@hiliy $ubstituaklesyl 2k yhgrdip.i cat i ons such

as D2 have good activity on the proliferation of prostate cancer cells in

vivo. FIG N shows that, substjtuents_suc S d -47 hav od
net i (-on HREOROR BFdeion. Bhofidte BeeRdfonr Cedht oo g el vo
2011/ 150360RGI¢ |J/926431. 038395 [00289] FI G 20 shows sonme of the highest
activity compounds, and FIGS. 21-22 show various activities for the sane.
[ 00290] Taken together, these results clearly indicate that the functional
i nt er ackt on G compound of claim 5, wherein R;, Ry, anid Rz are optionally substituted C;-C;s

arylalkyl.

17. The compound of claim 5, wherein R;, R,, and R; are =(CH;),-NRR’ or —(CH2),-
NH(C=NH)NRR’ groups, wherein n may be any number between 0 and 6 and R and
R’ may be a H, C;-Cy alkyl, C;-Cyo alkenyl, C;-Cyo alkynyl, or C;-C;s optionally
substituted arylalkyl.

18. The compound of claim 5, wherein R;, Ry, and R; are —(CH,;),-COOR, —(CH,),-
CONRR’, —(CH;),-NRCOR’, —(CH;),-NRCOOR’, —(CH;),-SOnR, —(CH3),-POR,
wherein n and m may be any number between 0 and 6 and R and R’ may be a H, C;-

Cyo alkyl, C;-Cyp alkenyl, C;-Cyp alkynyl, or C;-C;s optionally substituted arylalkyl.
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AR and PELPl1 appears to be critical for AR signaling and that by bl ocking
this interaction 5 using rationally designed DOCLL peptidom netics, AR
nucl ear twansiioGaishon, AR-nedi ated genom c si gnhal i ng ane#CPCTs2@aloBs39s
proliferation can be affected. Peptidom netics inpacting this interaction

are therefore useful in cqontrqlling AR signaljng. * * * * * x % % % * % % %
* x =+ oo mmp%mdt%eﬁemrgo&hﬁgmgla j g #étaﬁ%ﬁécﬂF)s'(QRosE:@}&Prﬂs%’! ai ned
herein can kelOnRAgaand ﬁ%?é?—%ﬂk&bwﬁc%nm&lﬁx@?fclmmyw,Qﬁt €nchd ght
of the present disclosure. Wile the Conpositions and nmethdods of this

i nventi on haptohdbrsubetstotrcidbedalkpl. t erns of preferred enbodiments, it will be
apparent to those of skill in the art that variations may be applied to the

conposidy ons..and/ or t hods and.,in.the.ste or..in.the sequence . of steps of
Che’ netitbd dREcsriiey el Sifmar st BESbERg St RE-BERUERF RSy FIEPand
scope of thqyﬁmmqq&&@@r(ﬁiMkﬁ5€p£hoﬂk&hﬂﬁﬁ(§u®§bﬂ@ugps and nodi fications
apparent to those skilled in the art are deened to be within the spirit,
scope and caoncept of the inventjon as defined by the aqgended cl ai s

. WO
2011/ 150360PAF W93R0¥1Y 058898 S REperRINGER A 50319 51 The afkgl ok ng ey ePehices, to
the extent tOaLILRAY.RIRYIAE-CHOFRbAIY RbQREHYLRIaipy Ot her details

suppl enmentary to those set erern, are specifically incorporated
herein by reference. 5U. S. Patent Publn. 2009/0012141 Ahn et al., Mni-Rev.
Med. CHEm , The4@8npbidd G0d2im Kamdieedih RiTetCabedalopl, (49C354ken3558, C1-C903.

WO 2011/ 1503&1?1%':1)191[/211[{? %{2 ]érji(/i %:3)’ %%’,egé 1-C15 optionally substituted arylalkyl.

23. The compound of claim 5, wherein R; and R, are C;-C;s optionally substituted

arylalkyl, and R3 is C;-Cyg alkyl, C;-Cyg alkenyl, or C;-Cy¢ alkynyl.

24. The compound of claim 5, wherein R; and Rj are C;-Cyg alkyl, C;-Cy alkenyl, or C;-
Cy alkynyl, and R, is C;-C;s optionally substituted arylalkyl.

25. The compound of claim 5, wherein R; and R; are C;-C;s optionally substituted

arylalkyl, and R; is C;-Cy alkyl, C;-Cyg alkenyl, or C;-Cy¢ alkynyl.

26. The compound of claim 5, wherein R; and R, are —(CH;),-NRR’ or —(CH2),-
NH(C=NH)NRR’, and Rj; is C-Cyy alkyl, C;-C, alkenyl, or C,-C;¢ alkynyl, wherein
n may be any number between 0 and 6 and R and R’ may be a H, C,-C, alkyl, C;-Cyy
alkenyl, C;-Cyg alkynyl, or C;-C;s optionally substituted arylalkyl.

27. The compound of claim 5, wherein R; is C;-Cy alkyl, C;-Cyo alkenyl, or C;-Cyg
alkynyl, and R, and R; are —(CH;),-NRR’ or —(CH2),-NH(C=NH)NRR’, wherein n
may be any number between 0 and 6 and R and R’ may be a H, C-Cy¢ alkyl, C;-Cyy
alkenyl, C;-Cyo alkynyl, or C;-C;s optionally substituted arylalkyl.

28. The compound of claim 5, wherein R; and R, are —(CH;),-NRR’ or —(CH2),-
NH(C=NH)NRR’, and R3 is C;-C;s optionally substituted arylalkyl, wherein n may be
any number between 0 and 6 and R and R’ may be a H, C;-Cyy alkyl, C;-C, alkenyl,
C1-Cyp alkynyl, or C;-C;s optionally substituted arylalkyl.
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WHAT | S CLAI MED: 1A conpound of forrmulas (A) or (B): wherein: (A) Rl and
R2 are each independently Cl-Cl10 al kyl, G -C10 al kenyl, G -C10 al kynyl,

Cl- C15 opwvoannlisy3esubstituted aryl al kyl, -(CH2)11- COOR, PCI@N2)11M33ENRR ,
(CH2) 11-NRR' , - (CH2) 11- NH( C=NH) NRR (CHZ ) 11- NRCOR , - (CH2) 11NRCOCR ,

b(eagﬁ)y o eﬁhebfge% d 35 aﬁaﬂﬁga)ﬁar% gﬁas &i- aiﬁéptwgag'?ﬁvbseg{teed wﬂ%ﬁsﬁf %{ﬁp i
c-a al kenyftzNaéfza Rpaf% fiﬂ;(dg nyNRR@ for C%cﬁé? QP CQNHBNRRS Lkm%érbffntﬁ %gaaeyw kyl

group; X is al kyl ,
Ci-GCo al kertyambechzet@fben Qlalnyh@and lbrandtR’ @125' lmreyHaO@ﬂw aléablﬁ?mﬁm\ahqenﬂ Cs-

opt ional ly bs ted N -NH(C=NH) NRR , - NRCOR ,
C]?l %ﬁéﬂul l%qptlg%qwubgﬁ%gﬁgaﬁylﬁl@y be any nunber between 0
and 6 and R and R may be a H G-C10 alkyl, G -C10 al kenyl, Ci- C10

al kynyl3p. or ﬁel cotabduPbf €lBiah b ywhdtbiatR tanted my{c&ﬁbybwmmemn@&ﬁﬁkel nZz

‘s O an —(CHz)n-NRCOR’ —(CH,),-NRCOOR’, =(CH3),-SOnR, —(CH3),-PO4R, and Rj; is
Ci-Cyo alkyl, C;-Cyg alkenyl, or Ci-Co alkynyl, wherein n and m may be any number
between 0 and 6 and R and R* may be a H, C;-Cyy alkyl, C;-Cyy alkenyl, C;-Cyo
alkynyl, or C;-C;s optionally substituted arylalkyl.

31. The compound of claim 5, wherein R; is C-Cy alkyl, C,-Cyy alkenyl, or C;-Cyg
alkynyl, and R, and Rz are —(CH,),-COOR, —(CH;),-CONRR’, -(CH;),-NRCOR”,
—(CH2)»,-NRCOOR’, —(CH2),-SOnR, —(CH2)n-POyR, wherein n and m may be any
number between 0 and 6 and R and R’ may be a H, C;-C, alkyl, C;-C alkenyl, C;-
Cyo alkynyl, or C;-C;s optionally substituted arylalkyl.

32.  The compound of claim 5, wherein R; and R, are —(CH;),-COOR, —(CH;),-CONRR”,
—(CH2),-NRCOR’, —(CH»),-NRCOOR’, —(CH2),-SOmR, —(CH2)4-POmR, and Rj is
C,-C;5 optionally substituted arylalkyl, wherein n and m may be any number between
0 and 6 and R and R’ may be a H, C,-Cy alkyl, C-Cyg alkenyl, C,-C,( alkynyl, or C;-
Cis optionally substituted arylalkyl.

33.  The compound of claim 5, wherein R; is C;-Cis optionally substituted arylalkyl, and
R, and R; are —(CH,),-COOR, —(CH,),-CONRR’, —(CH,),-NRCOR’, —(CH,),-
NRCOOR’, -(CH;),-SOR, —(CH,),-PO4R, wherein n and m may be any number
between 0 and 6 and R and R* may be a H, C;-Cyy alkyl, C;-Cyy alkenyl, C;-Cyo
alkynyl, or C;-C;s optionally substituted arylalkyl.

34. The compound of claim 5, wherein R; and Rj; are —(CH;),-NRR’ or —(CH2),-
NH(C=NH)NRR’, and R; is =(CH;),-COOR, —(CH,),-CONRR’, —(CH,),-NRCOR”’,
—(CH3),-NRCOOR’, =(CH2),-SOnR, —(CH),-POyR, wherein n and m may be any
number between 0 and 6 and R and R’ may be a H, C;-Cy alkyl, C;-C; alkenyl, C;-
Cyo alkynyl, or C;-C;s optionally substituted arylalkyl.
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Y is -(CH2) 11C00R4, -(CH2) 11CONRAR5, -(CH2) 11NR4R5, - (CH2) 11- NR4RS5,
(CH2) 11- NH( C=NH) NR4ARS5, - (CH2) 11- NRACOR5, - ( CH2) 11- NR4ACOORS5, (CH2) 11- ORM4,
- (CH2) 11-\8B82911/115@3dR) . - SO'R4, - (CH2).-POnR4, wherein n amrdTrospey/obssonny
nunber between 0 and 6, R4 and RS are independently selected from-H,

Cl-C10 gl kyl, C1-C10 | | -G I

sugsti t eé %Oa}myv(?afﬁa%ﬁ &er W 3r?Ie &I:BI)S ﬁgospﬁgj%é:[i]gﬂ%(géﬁg’each
dent | kyL(CIG) - | G0 :C15

opt 1 onal Ty sboeTEu oY v S NR%‘?%%? 1O, OO e

- (CH2) 11- NRR(CHo [, OVRR 1 0¢ NE@H%WH@%NH}NKRQ h_bremmd rn T0GHRY 2y NRGDGR |

OB L O SR T SRR B s EE A T LS PR, ™
G -G o al kenyikynyClor €, @ abktdhélly s@bstifeteddi91a0811 onal 'y substituted ar yI al kyI
group or

36. The compound of claim 2, wherein X is -NHC(O)CH,R; and R3 is —NH; or Ci-
Cyo alkyl, optionally substituted with —COOH.

37.  The compound of claim 3, wherein X’ is -NHC(O)CH,NH,.

38.  The compound of claim 2, wherein R; or R, are independently selected from

isopropyl, isobutyl, n-butyl, sec-butyl or n-pentyl.

39.  The compound of claim 3, wherein Ry, Ry or Rz are independently selected from

isopropyl, isobutyl, n-butyl, sec-butyl or n-pentyl.

40. The compound of claim 3, wherein Ry, R; or R is:

ave

41. The compound of claim 1, wherein Y or Y’ is —NHo.

42.  The compound of claim 1, wherein the compound is:
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X is -NO2 or -NHC(0)CH2R3, wherein R3 is -N»2, -Z', Cl1-Cl0 alkyl, G- Ci0
al kenyl, Cl1-Cl10 al kynyl, or Cl-Cl15 arylal kyl, each of which is optionally
substi t utwo 20i 1715036C00R, - CONRR' , -NRR , - NH(C=NH) NRR , PRRCCE11/0388RCOOR |,
-OR, -SR, -SO'R, or -PO'R, wherein n may be any nunber between 0 and 6 and
Rand R may be a H C-Co alkyl, C-G o al kenyl 10 aI kynyI or G -C15
optionally substitut ed aryl al kyl group, & reﬂ*r&

hﬂ*CHZﬁCI)Om

2011/ 150360PCT/NJS2011/ 0383&5 * 0 O OCH ,oa %
- (CH2) 11CONR4 o ) 11 N1R4BS 4

(CH2) 11- NH( C= RARS, - ( [11- NR4COR5 - NR4 ,  (CH2) 11- OR4,
-(CH2) 11- SR4, J(CH2).-Sonfd, - (CH2).HPonR4° whewein n Jand m may be any
nunber bet wee % ~and ﬁ\are i ndependently ¢ tede\r om - H,

o}

and 6,
Cl-C10 al kyl, CLLC kenﬁf(
0~ “NH,

NH,

NO N
j o\)\ Boo N~ OQ NO, \/@
EP/ o

07 "NH, ’ 0]
NHAc NHAc
0 NN, ) H o NH
~ TN\ \n/ 2 O~ N__NH, N2
NH b
NH
0" "NH H P NH 07 "NH
O N ANH2 O~ _N_NH, O~ NH2
T b
NH NH
0~ ~OCH; 0”7 NH, 07 ~OCH;
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Cl1-C10 al kynyl, or G -Cl15 optionally substituted arylal kyl group. 2. The
conpound of claim1, further defined as a conpound of formula (A). 3. The
conmpound WO 20115036k, further defined as a conpound of fecmuisao1iBys39st. The
conmpound of claim2, wherein Xis -NQ2. 5. The conpound of claim3, wherein
X is -NQ2. The corrpound of claim4, wherein RL and R2 are C -Cl10 al kyl,

C-CGo alkeny ?? OCOaIkyN% 7. The conpoynd of cIa|m4 wherein RL
and R2 are et Ty Sbst i \Q&QﬁG

I_gryl a yA conmpound of
claim4, whérgiln Rl and R2 ~(CH2) 11-N @ (\CHZ) NRR
groups, wherein n may be any Y nber bet ween O~and 6 an and R may be a

H, Cl-Cl0 apkyrhy Cl-C  al keny# -Cl al kynyl ] or Cl-Cl15] optionally
substituted aryl alokyl 9NH The ound cI & m\4, whe R2 are
- (CH2) 11- COOR CONRR PCcH2) 1 :

-(CH2) . - SOnR, C 2) -POnR in n and m ma any n er between 0 and
6 and R and R jmay be a H, C -(d10 alkyl, C-C &l kenyl, CI-C10 al kynyl, or
Cl- C15 opti ordl TNH,subst i t ut edoaryhal kyl . WO T5636 HWS2011/ 038395

2

10. The conpound of claim4, wherein Rl and R2 are -(CH2)11- OR,
- (CH2) 11- SR, wher ej & R may be a B, Cl1-Cl10 al kyl, €1-C10 al kenyl, C1-C10

al kynyl, or Ci- C15 (3pcgl onal | Y NH tuted ar NnH 11, The corrpound of
nlvj\substl t ut QJ\QI kyl, and R2 is

claim 4, wherein S C15 opt]
Cl1-C10 al kyl, C1- al kenyl , or C o al kynyl . The corrpound of claim
4, V\/nerelanls 1-C10 aIkyI 1 -Co alkenyl,Tor C1 -C1 o alkynyl,
and R2 is Cl-Cl15%0p Hon alhy substo Nbed arylal kyl o243 The conpound of

06 -{CH2) 11- NEKCIHNHWNRR , and R2 is

claim4, wherei n 2) 11- NRR

-(CH2) 11- 000R, n- SOrrR -(CH2) . {PONMR, wherein nd m may be any
nunber between 0 angl 6 and R and R y be a H GQCp alkyl, G-Go

al kenyl, G-GCo al or Cl-Cl5opyional ly substyztwhed aryl al kyl group.
14. The conpound of cl ai m 4, wherein RLis ~(CH2) 11- OOOR -(CH2) . - SOnR,

-(CH2) 11- POnR, and R2 is -(CH2)11-NRR or -(CH2)11-NH(C=NH)NRR , wherein
n and m may be any nuprber between 0 ang 6 and R andN RRY beaH, CG-Go
al kyl, O-Oz\azl'\l(enymg-(:io al kY Wy C1- C15 optiondl Ly bstituted
aryl al kyl group. 0 o Oi
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15. The conmpound of claim5, wherein Rl, R2, and R3 are G -C o al kyl,
C-Co alkenyl, or CG-Co alkynyl. 16. The conmpound of claimb5, wherein R1,
R2, and Rsoana/wdpicoonal |y substituted Cl-Cl5 aryl al kyl . pCT/USTha/08839Hound of
claim5, wherein Rl, R2, and R3 are -(CH2)11-NRR or -(CH2)11- NH(C=NH) NRR
groups, wherei nyg may be anyNOnunber bet we n 0 and 6 d Rand R may be a

H G -Co alkyl o al kenyl,, d Cloknyl or iCl optionally
> @9 @ crrpound ca|m5 M R2, and R3

substituted ar
are - (CH2) 11- C2R, -(CHZ)ll RR | , 11 N - (CH2) 11- NRCOCR

OZF

- (CH2) . - SONR, A ) - - PONR Anper ei n n a 2 may be ,hunber between 0 and
6 and R and R Qe a H "G uo al kyI o} keny 1- C10 al kynyl, or
Cl- C15 opti onal ubstf ut ery Tarkyl . 150 2011/ 038395
19. The conmpoun cl aimb5, ~pherein Rl 3 and R3 -(CH2) 11- OR,
-(CH2)11- SR, whegein R may bela H, CI-CI , CI-CI IkenyI Cl-d

al kynyl, or Cl1- €15 opti onal I?/ é\‘UbStl tut ed aP‘ IaI kyl . 20" The corrpound of
claim5, wherein Rl is G}p,Cl15 optl onal | yNosubstl tuted aryl al E}/I , and R2 and
R3 are Cl-C10 al kyl, C @l k o Ikynyl 21. epsconpound of
claim5, wherein Rl a:g G -C10 al ken or  CrC10
al kynyl, and R3is d-C optlon su |tuted aryl al kyls

22. The
corrpound of claimb5, Lh RLis CI- IkyI C-C al ker +4’ or Ci1-Cl10

al kynyl, a d R2 and R3 arg Ch-CL5 optionally,substituted ary alkyll. 23. The
corrpound Nychai m 5, V\/ne and R2 3 Cl C15 optionall ubstituted
aryl al kyl nd R3 is d- - al kyl, Cl1- C1 al kenyl, or Cl-CIL | kynyl . 24.

The conpg nd of claimb5, yherein RL and

’ 3 are G -Cl10 al kyl CICIO
al kenyl, %r €1 C10 al kyRy!

15 coptional |y stbsi'T tgt ed

aryl al kyI 7 Fhe-conpou 7 m 5, ° ar 5
optionally bstituted arykwatkyl, and R2 i -Clo , Cl1 0 al kenyl,

or Ci1-Cl10 N)Qnyl 26. The rrpound of clapm5, wherein Rl a R2 are
-(CH2) 11- NRR -(CH2) 11° NMtC=NH) NRR , 8ndV'R3 is G -Cio alkyl™:cC-C

al kenyl , or CI-QJ al kynyl, whergin n may be any nunber between 0 and 6 and
R and R mayﬁzrh)e)a H G - ClOHa,I kil , G -C o algnyl, CI-CIN al kynyl or Cl-C15
optional Iy substitted arylal Kyl \H27. The colpaund_of cl\3i m5 wherei n RL

is C-C alkyl, f| kenyl , €10 alfkyfiyl | and fang R3 are

-(CH2) 11-NRR  or 11- NH(C- , Whergin n may any nunber between
0 and 6 and R an may be a H, CI C10 al gty G -G o enyl, Cl-Cl

al kynyl, or C1-C&I5 Nﬁptl Eally 59b Htuted aryllal kyl. 28. )The compound of
claim5, wherein are - “NRR CH2) 1 =NH) NRR' , and
R3 is Cl1-Cl15 opti Iy substltut | al kyIN? wher ei n y be any nunber
between 0 and 6 and R and R may a H G-GQ alkyl, GkCl0 al kenyl,

Cl-C al kynyl, or9CINC15 optional® yN&ubstitufed aryl al kyl .\
2011/ 150360PCT/ US2 95 Oj/ <£(Oyj/ <£Y\(Q’j/
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29. The conpound of claim5, wherein RL is Cl-Cl15 optionally substituted
arylalkyl, and R2 and R3 are -(CH2)11-NRR or -(CH2)11- NH(C=NH) NRR ,

wher ei n rwoayiibasozmny nunber between 0 and 6 and R and Rpcras2dna/0as3py Ci - Cio
alkyl, C-Go alkenyl, Cl1- GO alkynyl, or G-C 15 optionally substituted

aryl al kyl . 30. The corrpound of claim5, rein Rl ang R2 are

(CI—|2)11CO(RNO(CHZ)11 CO\IRR‘ 2%9%)11 ‘ - (CHZJ 41- NRCOOR

-(CH2) . - SOnR, S | K I CI™ alrkenyl, or
C - C10 al kynyl i ; may be any nunber en 0 and 6 and R and
R may be a H _JCl-C alkyl, CI al kenyla G -G o a or Cl-C15
optionally suBst Htut\a']jtl\’{aryl a ky O"}l The ¢ ?und o C a| 5 wherein Rl is
Cl- C10 al kyl, enyl, o o al R3 are

-(CH2) 11- COO?, 2) 11- CONRR , CHZ) 11-

-(CH2) . - SOnR, - 2) . - PONR, V\:h e| n n and be an nunber between 0 and
6 and R and R “ma{"be a H, G -%1 aI kyI o] 1 al ker?y 10 al kynyl , or
C-C 15 optlonal tituted conpo c aimb5,
wherein R1 and -(CH2) 11- S (CHZ) 2) 11- NRCOR' ,

- (CH2) 11- NRCOCR (CHZ) -SOnR, G(CH2). -PO and R3 i SACl- C15 opti onaIIy

substi t ut ed aryloal R¥1, wherein # aid m.may %beNEgny nuntier Wet ween 0 and 6
and R and R rng,%( be a H G 5C10 al kyl, -C10 al keny,\] C -C10 al kynyl, or
C C 15 option bstitu edoar | al kyI “33. The co lénd of claimb5,
wherein Rl i QTLSJ\optl I]/;S%Jbstled aryl al anhd R2 and R3 are
- (CH2) 11- - (CH2) 11- . - (CH2) DN NRCOR' |, - ). - NRCOOR ,

-(CH2) . -SOnR LH2) . - PO erei n n angd m may be Y nunber between 0 and
6 and R and R oy\[a , | kyl, g:l\f%kenyl Q- O o al kynyl, or
C1- C15 option substi t utfjed ar | al kyI 3. “The conp n cI aim5,

wherein Rl an are -(CH
- (CH2) 11- COOR, | 2) 11-

RR or 2) 11- NH(S and R2 is

(CH 1 NRCOCR’

-(CH2) . - SonR, é)iOrrR n and Jm gay be any between 0 and
6 and R and R‘ ' o alkyl, I ken 10 al kynyl

or Cl1-C15 optio |y substit d aryl al kyk. 2011/ 1 CT/ US2011/ 038395
35. The conpound claimb5, wherein RL and are - 11 COOR,

-(CH2) 11- CONRR ¢ VeEr2) 1:1- NRCOY: - (@) P1- Ni‘-%cooa . - SOIfR,

-(CH2) . - PONR, and R2 is (CH2)11-NBR or -(CH2)11- NH(C—NH) NRR', wherein n
and m may be any nunber between 0 d and Rand R may be a H C-Go

al kyl, C-Co alkenyl, C-C o al | ,|] or C1-C15 optionally substituted
aryl al kyl . 36. The conpound of clam2, wherein X is -NHC(0)CH2R3 and R3 is
-NH2 or Cl- Cio alkyl, optionall gy sypbstituted wth - COOH.

'3
O~ 'NH O\)\

0% “NH,

43. A method of inhibiting a androgen receptor (AR)-positive tumor cell in a subject
comprising administering to said subject a therapeutically sufficient amount of an

oligo-benzamide peptidomimetic compound as shown in claim 1.

44.  The method of claim 43, wherein the compound is of formula (A).
45.  The method of claim 43, wherein the compound is of formula (B).
46.  The method of claim 43, wherein the compound is:

&4



37. The conpound of claim 3, wherein X is -NHC(0)CH2ZNH2. 38. The conpound
of claim2, wherein RL or R2 are independently selected fromi sopropyl,

i sobut yl ,wo-2butagb3eosec- butyl or n-pentyl. 39. The conpoead/uskoiaioassns 3,
wherein RL, R2 or R3 are independently selected fromisopropyl, isobutyl,
n-butyl, sec-butyl or n-pentyl. 40. The corrpound of glaim3, wherein Rl, R2
or R3is: 41. The corrpound of claiml, S YHO\UJ\' is -NH2. 42. The
conmpound of cl aiom 1 Whel’eNlCQ th conpoundol NH

oo Aam ¢

O NH
2
NO,
O\/\/
O NH
; . ; /O\)\ S\j/o\/\/
0~ “OH O~ "NH, O~ "NH,
H O

07 "NH, ’ 0]
NHAc NHAc
0 NN, ) H o NH
~ TN\ \n/ 2 O~ N__NH, N2
NH b
NH
0" "NH H P NH 07 "NH
O N ANH2 O~ _N_NH, O~ NH2
T b
NH NH
0~ ~OCH; 0”7 NH, 07 ~OCH;
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WD 2011/ 150360PCT/ US2011/ 038395 43. A net hod of

receptor (AR)-positive tunor cell

i nhi biting a androgen

in a subject conprising admnistering to

sai d subjwotom/tshesnapeutically sufficient anount of an ecrgs2denises de
peptidonmi netic compound as shown in claim1. 44. The nethod of claim 43,

wherein the (F\lrrpound is of fornmula (A).

t he conpound i of forpul a (BYQ. 46. Th
conmpound |s§/ “H é'?/ \/\i

NH NH

E;E]/O\//\\/NHz E;E]/ \/»\VJK

HZN\)J\NH

g$
> ?

45. The met hod of claim43, wherein
met hoq\‘ of claim43, wherein the

N

? ?

N

J\

(0]
/\/\/\)J\NH
(0] NH
O
o NJ\
0% NH, , 0% NH, , )\ ,
P
H,N
NH ka NO, NO, NO, NO,
9/ 9/0\/\ O~ 9/0\)\ 9/0\/\/\
o™ NH o\)\ 07 NH 0% “NH 0 NH 0% NH
OY OY O\( O\(
o N/\/\/OH
H (0] NH2 (0] NH2 (0] NH, (0] NH2

86



WD 2011/ 150360PCT/ US2011/ 038395 47. The nethod of claim43, wherein the

AR-positive tunor cell is a carcinoma cell, a leukema cell or a nyel oma
cell. 48.woheiwmsbisod of claim 47, wherein the carci nonmaPC®IUS2013/0383pF oSt at e
or breast carcinoma cell. 49. The nethod of claim43, wherein said

peptidom metic |gs
2011/ 150360PCT/ US2011/ 038395 5@, The net
adm ni stering prifses int enpus, i nf ar eri al
subcut aneous, pi cal or intFaperitonealN&dm ni stratyon. 51. The net hod of
cl ai m 43, wherghn adm ni st etA ng_ conpri ses IHocaI Z) gnal systemc, or
conti nual adm ni Frgtlon 2. %Ialm 3, anreln i nhi bltlng
conpri ses i nduci g?ﬁ\ﬁt’ﬁ ar fes pyoptjost s of said
tunmor cell and/ necrosi s ofxa tunor tis corrprls g said tunor cell.
53. The nethod of claim43, farther conprising providk to said subject a
second anti canc%r 14 erapy: 54. “'he method of'zl ai m 53, "?\‘herei n. said second
anti-cancer therapy is sysgery, chem)t hq\r@py, radi ot her apy,hor npnal

t her apy, toxin therapy, J{gle ocr ot herapy. 55, gI'Be t hod of
cl ai m 53, wherein said nd a n therapy is prov prior to
adm ni stering said corrp an

fused to OceII del i very domai n. ,ygp

otl of cl ai m 43, erein
ntMral ,

—h

o]
HZN\)LNH HN AL NO, NO,
O\( O\l/ 9/0\(\ OY\
07 > NH 07 NH o™ NH 07 "NH \)\
O\)\ O\r\ ?/O\( O
07 NH 07 NH O” "NH 07 "NH
N gjof g Y
o O/\/ o O/\/ o NH 0% > NH
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56. The nethod of claim53, wherein said second anti-cancer therapy is
provi ded after adm nistering said conpound. 57. The nethod of claim 53,
wherei n swodosesesd anti - cancer therapy is provided at trhe/usang/0883p% as
sai d compound. 58. The nethod of claim43, wherein said subject is a human.
59. The nethod of claim 43, mh&;eln said g npound is,adm nistered at about
0.1 to about 1 Gzng/kg 60. The’pe od of €I epei n said conpound

is admini ster \ﬁ’m @ to of claim 43,
wherein said ound m RFSt er ed da Th-

pt hod of cl aim 61,
wherein said cgnmpound is adnlm'stered dai * for 7 dgys, 2 weeks, 3 weeks, 4

weeks, one noft " 6 eks, 8 °welks tmn nD h? 12 wee S,,,0r 3 months. WO
2011/150360PCT/ 38395 6 cl ereln sai d
conmpound i s ad stered weekl ho of cl‘ 4 , Wherein said

A meeks 6 weeks, 8

conpound i s adnipi stered weekl
of . cl ai r% , her

weeks, 10 week$s WF 12 weeks. SNHTQe met Rod"

conpri3|ng asses PSR- dri ven N said of said
subj ect prior to m ni stering 66. The hod of cIa|n143
further conprisi assessi ng AR rlven gene -xpre55|on n said tunor cel
of said subject @ft€r admi nistefid§-sai.d c8np8ﬁnd 67. A“ﬁharn&ceutlcal
conposi tion cqopprising a cggpound as shgyn cIa|n1 . dlspersed in a

pharnaceutlcal yo%/ﬁgptabl aT/Lgr ﬁéiﬁ;ﬁ dll%;??
[ o ‘A
a ?f ?E“ 4

47.  The method of claim 43, wherein the AR-positive tumor cell is a carcinoma cell, a

leukemia cell or a myeloma cell.

48.  The method of claim 47, wherein the carcinoma cell is a prostate or breast carcinoma
cell.

49.  The method of claim 43, wherein said peptidomimetic is fused to a cell delivery
domain.
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50.  The method of claim 43, wherein administering comprises intravenous, intra-arterial,

intra-tumoral, subcutaneous, topical or intraperitoneal administration.

51. The method of claim 43, wherein administering comprises local, regional, systemic,

or continual administration.

52.  The method of claim 43, wherein inhibiting comprises inducing growth arrest of said
tumor cell, apoptosis of said tumor cell and/or necrosis of a tumor tissue comprising

said tumor cell.

53.  The method of claim 43, further comprising providing to said subject a second anti-
cancer therapy.
54.  The method of claim 53, wherein said second anti-cancer therapy is surgery,

chemotherapy, radiotherapy, hormonal therapy, toxin therapy, immunotherapy, and

cryotherapy.

55.  The method of claim 53, wherein said second anti-cancer therapy is provided prior to

administering said compound.

56.  The method of claim 53, wherein said second anti-cancer therapy is provided after

administering said compound.

57.  The method of claim 53, wherein said second anti-cancer therapy is provided at the

same time as said compound.

58.  The method of claim 43, wherein said subject is a human.

59.  The method of claim 43, wherein said compound is administered at about 0.1 to about
100 mg/kg.

60.  The method of claim 59, wherein said compound is administered at about 1 to about
50 mg/kg.

61.  The method of claim 43, wherein said compound is administered daily.

62.  The method of claim 61, wherein said compound is administered daily for 7 days, 2

weeks, 3 weeks, 4 weeks, one month, 6 weeks, 8 weeks, two months, 12 weeks, or 3

months.

&9



63.

64.

65.

66.

67.

WO 2011/150360 PCT/US2011/038395
The method of claim 43, wherein said compound is administered weekly.

The method of claim 43, wherein said compound is administered weekly for 2 weeks,

3 weeks, 4 weeks, 6 weeks, 8 weeks, 10 weeks, or 12 weeks.

The method of claim 43, further comprising assessing AR-driven gene expression in

said tumor cell of said subject prior to administering said compound.

The method of claim 43, further comprising assessing AR-driven gene expression in

said tumor cell of said subject after administering said compound.

A pharmaceutical composition comprising a compound as shown in claim 1,

dispersed in a pharmaceutically acceptable carrier, buffer or diluent.
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