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Application Serial No. 60/797,142.filed on May 3,
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[ 0003] Advanced hornone refractory netastatic prostate
cancer is the second | eadi ng cause of cancer deaths
anong men living inthe U S It is determned that in
2006, OVBTAZFMENT BFGARPINGIGOVERNWMISHT MSTERESH
prostate cancer. Currently, nost chenotherapeutic
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prostate cancer patients have androgen dependent
tunors that regress quickly after surgery, radi ati on
and androg@ﬂgghREFEﬁﬁbmﬁﬁr RELATRIR WP LICATIONRCcer
rs a ter in [
S Y abE R BBl ol 0S| SBEAEA S RSSO
sw7onmfees aniymmOG,eﬂlah: {sdngorparatad heeirchyiiefaamng. in its
QUrrentIy, there exists no effective therapy for
trng or preventing this disease, particularly in
an advanced state. As such, there exists a
substanti al | Yyl AeRE-ISEAn!OF THEMRKARITEDW ugs 1o
‘reduce the recdarrence and progr ession. of prostate
[0BARLer . [8005kkd hmmnb ecfractdTporctasatic psato xanga is e second -
leaémes o0 RLAS! Al L %nérrc'h 0L UGN id L Blind Othat in
68t A€ “cancer occurre ce an rogressi on Hence,
2@0&3 peerf27;000dF.Semis a1l digd of Wtaﬁewsta@a RHnS o fSFTeaHY, most

off ﬁ%@%&&ﬁy Godnid 080 if BEGANEV kSR LYk RLlY ¢ AXLAat TNG, there

exists substantial need for new therapeutic agents to freat metastatic prostate cancer.

[0004] At the time of initial diagnosis, most prostate cancer patients bave
androgen dependent tumors that regress quickly after surgery, radiation and androgen
ablation therapy. However, the cancer recurs a few years later in a considerable
percentage of such patients. The recurrence shows up in the form of advanced
hormone refractory metastatic disease. Currently, there exists no effective therapy for
treating or preventing this disease, particularly in an advanced state. As such, there
exists a substantially urgent need for developing drugs to reduce the recurrence and
progression of prostate cancer.

[0005] Tt has been theorized that oxidative stress in prostate tissue is a major
contributor to prostate cancer occurrence and progression. Hence, there further exists
an urgent need to discover and develop drugs that therapeutically reduce oxidative

stress.



[ 0006] Publ i shed epi dem ol ogi cal and bi ochemni cal

evi dence suggests that oxidative stress in prostate
tissue is one of the najor contributors to prostate
cancer occurrence and progression and that
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pharmaceutically suitable salt or solvate thereof in

t he manufacture of a nedi canment. for use as a

nmonot herapy for ppRREYkReF 68 hwelTeati ng cancer of

the prostate in a male fuman. [0006b]In a s %%r{) 14
[00e@pect , Tt efist awepy chereddprerided e uss of N.N'-bis(2,3-butadienyl)-1.4-
butg}lﬁ&\r 11% %1(% %{I%I%e%q ?X:lu)aa'bﬂ: 4r PUbiane eepdt NEHe rmedufacture of a

rmaceu y sui e salt or solvate thereof in
mectiamexmﬁoumcas armeorofherpyréainsepupticylly irepting cggeey of the prostate in a
mal TROQL herapy for treating cancer in the prost at e of a
AUAGN, [0006e] I n a third aspect, there is B (3
[000&b¢ use Tofa sepdxid -dspast, 2hese isuaradided iy yse 10f ALN-bis(Z, W eifienyy1.4-
butane(slgrg'%g g rl]l%p%c[,euﬂc | ditdle SR Fablatt ARER0Tn iR hddefacture of a
qefurd canent for use as a npnot her apy
medieantelugion usk sl rhorothewpy e Beajing OPSy HNNRIOBXS WM t he
[OOF%gSt at &,0f 4 gblégaﬂ 8k 8 pLoQQQ@@]eI e HONF bR(2aSHeGeny])-1,4-

IS provi he use
butddedlamint f 2,53k buseldite therept in ﬂw npppefacea; o i Redigment for use as a
arnece SRlLARE i ¥dRe baferk mhll.
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[(}Oﬁﬁﬂ}ot herlapayfomln attreeta thieregis cugitded fhfhll%erfé“ %Noéts% butadiegyl)-1.4-
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e concentration of reactive oxypen speci es
medwmﬁehefopwsesst sahenotiferapy Fra tregtingreaneer dbihp Pogath Bt & HEe €% ps
or act of admnistering a therapeutic anount of
N, Nt bi s(2, 3-but adi enyl ) -1, 4- but anedi am ne or a
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pharmaceutically suitable salt or solvate thereof.
[0008] I n an exenpl ary enbodi nent of the above nethod,
the therapeutic anobunt is an anmount - sufficient to

| ower the concentration of one or nore reactive
oxygen species in the prostate by at |east 50%
ComRdr ed t oAkbh@saaat entmatliodnredfcing é@éf”i‘c\?‘étrag%%tzn

speci’es in an unteat +1:Q80 Okpsor act of
L R L T
{ritota BdrabautR rahﬁﬂﬁt dfﬂéNéble@ B&ut@éqnyé)ri 4—butme&me ora

determnln the red 0 tion of reactive
OKWCWPG%ME%W?faﬁ V%ﬁ%{s%ll:%%% speci es by
PR | N aInrﬁtdx@mPfarpmhbchmdnﬂoj&e@bwm wpthed, the therdpeutic
fluorescent : DNA uore cen QRIS hdF cli
aamDMriSWﬁHﬂh ‘T’BUB %‘?{t %gﬁt %?g)é g%%\%g met hod eriah eve
%@Hs S dids ethe GRORRILh Bt ledne S8%ap carpaed toghe concentrations of
det ning the reduce c .. reactive
OXB}Q(@W @pié@}%mﬁi/mnaé‘a{?gtfa gccgﬂ)%lto\luﬁ’\%ﬂ;n?latl o _of forth
Fd %ed 2, ﬁmex%ﬁiﬁpmmmmhgt od thsfabeicsrastbailyfhe method further
di ace

ate fluorescence: DNA 008 dhdtive oxygen
apniises B2 SHBIOER AT SiESH e éhg?édqﬁcg%gg%\?e net hod, the

nmet hod further conprises the step or act of
determinin' g the reduced concentration of reactive
oxygen speci es by neasuring ex vivo a ratio of
oxi di zed hydr oet hi di ne
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fl uorescence: DNA fl uorescence. [000121In anot her
exenpl ary enbodi nent of any of the above nethods, the
reacti ve oxygen species. are one or nore of hydrogen
per oxi de, superoxide, hydroxyl radical andpoi/isiogr/010864
,wgﬁﬁﬁ@NBMMereby "superoxide" is an oxygen nolecule
Wth one extra electron. For exanple, a superoxide
nmol ecule may be an ROS formed in cellular

m tochondria. [00013] Al so disclosed is a nethod of
i nhi biting acetyl polysm ne oxidase in the prostate

of a human mal e conprising the step or act of
adm ni stering a therapeutic nt

a scence:DNA fluorescence
@QciMQ}&Q%&QHthWQP@B%#ﬁJﬁe araine or a salt
or solvate thereof to the human. In an exenplary

exviodi ment, the acetyl pol yam ne ArLmbGol the hicthed
[&M}G}t I e@@&ﬁ%w@hﬁp%@?@%‘q%&g%ﬁr eat ed
‘mal e.

una .
[09014%,3:95 0 li; S8 hQsaening e rebHbePRIFRITIon o¢ reactive

fipthepreypnises “tfeating cancer.of e prostate in a
%ﬁ sﬁg&;@ By aeaRIring axgipRdait ‘@r%oxb?geg cztﬁof
adm n

© stering a.ther hescrreaiDNAGuOKEIEER®5 (2, 3
dim@@wﬁ%ﬂ?gef??fggﬁgtg%dlﬂiham,ne Or: 8?&%%}&&6@16&}0(1
gt ipb! e ﬁﬁdnbthefamplwemf’?@inéﬂtf‘? d?eoa% 511 n an ¢ roactive
bl ary enbodi Ment, Hekhenaaersiue ganogofghon ot re2
ﬁﬂ&@raﬁemﬁeéth&ﬁ{ﬁ?ncir I's an armugt '&%@Jﬂﬁﬁg&ﬁid‘& prevent
o& eh%gg&%gme@ﬁﬁngmﬂw%ﬁﬂf’ PRPECUrT ence of

06 BSthie canﬁer aséngeon'pared to an untreated human
fvetescansriPRB BHFTEFEOF Wi t hout qu;}gv' ou%gﬁled;@gggﬁ;gﬁds, the
[{%(ﬁai at e ganemier ek Q%ded i s a rrextgpolg ch)fX 1
reating cancer in the brostiideogeh paromdeafiofery yaoRy
reatipe PXYETE SRHESHEp "or "act of , adnt LS4 EkoREnR with one extra
1 RE1ARE WitiS oxiBE MIBROOFIGITESA O formed in celllar

electron. For example, 2 superoxide molecule may
mitochondria. ‘ |
| i ed i thod of inhibiting acety

3 Also disclosed is a me - ot
o oxidase in the prostate of 2 human male COmMprisng the step or of
‘ N,N‘—bis(2,3-butadieny1)-l A-butanediamine or a
embodiment, the acetyl

polyanzine
administering a therapentic amount of

TIn an exemaplary
salt or solvate thereof to the hurman. |
jnhibited by at least 50% as compared to an untreated homan

polyamine oxidase is
male. N | |
[00014] Also disclosed is a method of prophylacucally treating

i ) jamine or a

therapeutic amount of N,N-bis(2,3 _butadienyl)-1,4-butanediamimn
cuti i Ivate thereof. ,
harmaceutically suitable salt or 50 |
I[)0(}015] | In an exemplary embodiment of the above method, the therapeutic

4
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previously diagnosed prostate cancer.

[00016] Also disclosed is a method of treating cancer inthe .

inisteri therapentic
prostate of 2 human male comprising the step OF act of g a therapent



WO 2007/ 130589 anount of

N, Nt bi s(2, 3-but adi enyl) - 1, 4- but anedi am ne or a
pharmaceutically suitable salt or sol vate thereof
[00017]In an exenpl ary enbodi nent of the above 0864
\gﬁ%@‘?ﬁsos%he t herapeutic anount is an anpunt PCT/US2007/01

‘ iClent to stop or reduce the progression,

norbidity and/or nortality due to prostate cancer.
[00018]In an exenpl ary enbodi nent of any of the above
nmet hods, the salt is an acetate,. benzenesul fonate,
benzoate, bicarbonate, bitartrate, brom de, cal cium
edetate, cansylate, carbonate, chloride, citrattiea,_11 suitable
agd(}&?i%ﬂ@,w-%[ﬁ?-buﬁdHIWGA-wa@ﬁagﬂ@ or@ggrraRGEIicaly
esylate,” fumarate, -gl uceptate, gluconate, glutamate,
sgitpresiyaie eesahi | at e, hexyl resorcinate, hydrab ani ne,.
FoRo™ 8 s gl todmesybemymepERSh i Bt
o) e, isethionate, |actate mérBRtit§a8d/or
awedugtis en ap@iel sBagient oD P’é\fdg}lce?fteﬁ%%? romﬁorllé, &
&g@ﬁﬂg&g}&tﬂ%mﬁ_sulfate, mucat e, napsyl ate, .
mtrate, p

noat e, pantQqt henate h%e methods, the saltis an
[Gﬂmsphat%@@@%éw&?%ﬂgﬁﬁ%ﬁtgf a(}i%%y ate. stearate

at%QtQ CELALSosuTHEE, Bebmdates bicktmate, bitartvaledbroptife, cajcgm edetate,
eoclate, or trjethiodide..[00 - Bdisylate, estolate,
cmaripteayoaisiHRBAE F i G g 15 Baatc Slisylaie, estolue
e%glla{ﬁb ESnfad] %bﬁmélltg@ﬁodﬂc,@ﬁwmmﬁ@}lvh@ﬁ%ﬁﬁer .
exenplary enbodj mep ny of . M8, HRt-GHemaph ,
Hempreapwingle ha%’ammesgﬁq’igﬁ%“ reafr‘%%"%@ggb 01100
iﬁ%g iofRE 1idic! oAt mam?ﬂsat@m@@% FSTRE: -
rande of bi-week]y to dai tiveate, ate,
contbbrostiio cSRP A, STt B Epthy RS idtte, pamontc
SHRIRREN! bifo-AHRY plicephdte, pbiygalactgons, salierleteqBeay®,

ng/ kgsw, ~and t he t%era eu i | t%‘“EEéjﬂ%‘te IS rflasiedigeeek! y.
qmwmq,ﬁmwsﬁ@fatﬁié?%%kﬁ%nbo iment of any of  the

B et hgdsembnex ditirgpabbiimeatafiany of theabaiRgethads, the salt

KgBw, and the therapeutic amount is dosed
ibrwWgekraehlorigesd81A so di scl osed is an oral

@B@(ﬂac e Uty GabineoaRagliry @mbodiment of any of the above g:tethods, the
and the therapeutic amount

therapeutic amount is in the range of about 1-100 mg/kgaw,
is dosed in the range of bi~“;eek1y to daily.

[o0021] In another exe_:mpla:y embodiment of any of
_ therapeutic amount is in the range of about 10-40 mg/kgaw,

the above methods, the

and the therapentic amount

is dosed weekly.

[00022] In another exemplay . .
is around 25 g/kgew, and the therapentic amount is dosed bi-

embodiment of any of the above methods, the

therapeutic amount
weekly.

[00023] Also disclosed is an oral pharmaqeutical composition o -
comprising a therapeutically effective amount of an active pharmaceutical mgrcdl‘ent
comprising N,N‘-bis(2,3—butadieny1)—1,4—butancdiam1'ne or 2 pharmaceutically suitable
salt or solvate thereof, and, one or more phanmaceutically suitable members selected
from the group consisting of a carrier, excipient, solvent, additive, vehicle, stabilizer,
inert diluent, binder, disintegrating agent and binder.

*



conprising a therapeutically effective anobunt of an

active pharmaceutical ingredient conprising

NN- bi s( 2, 3- but adi enyl) - 1, 4- but anedi am ne or a ..

pharmaceutically suitable salt or solvate tﬁgﬁ@gﬁmmmsﬁ
ers

vz(p?w,.,g@%gor nor e pharmaceutically suitable M
ef'ected fromthe group consisting of a carrier,

exci pient, solvent, additive, vehicle, stabilizer,
inert diluent, binder, disintegrating agent and

bi nder. a PCT/ US2007/ 010864 WO 2007/ 130589 [00024]In
an exenpl ary enbodi nent of the oral pharnaceuti cal
conposition, the salt is an acetate,

@5&24? gesuhﬁ araice pmgy mbadim,enmfé?ﬁi‘%@dﬁ%a'é‘m‘b?, mﬁ“ﬁii;“i%?%f;ﬁ°“’
~ “brom de, -cal ci um edet at bokaRE , bromide,

th badlrip @Fégcegaitet, p%zgnes&fﬁ%ag?’g%%?éf ?Eezﬁ- ;eige at@é : Je. edetate,
&F&&M b Re, cﬁl?ﬁ)ﬂbﬁl cﬁ:;rbcwipl dﬂ@f,ldzﬁ gt é‘:”é’ﬁP gprate,
gl'uconate, gl utamate adite, gt etamate,

daisyite: eselale §7Y 6?%1‘%‘?‘%%%%9%3%% dr o gf%mag Siydrochloride
S0 ERLaS @ex Jiisootrainyirbipanies, hyGaprRRce, B ’

e

onate, | t e . | act:oli An@iEhi Ainelateimbleates, ‘
hpdnqj@pl mb@ona,ofm%@ { a‘é?eth’n%’ ?‘%ylig‘%?%m dtg? °Hn§fh n?et [ 81 aneyiate
HEidukes ek ks, memyibaineide, mapthdnivatee MY ARE; 7 cate, mapsylate,

i Eaao i A EA ol g, polygalacturonate, salicylate,
Wikt arraeate rpaq{g&g?ftg,&tl\gscn&g{eo B 5008418, polygalacturo

ate, stearate subgfgltigéiﬁe

B Bk iaa tabmacaracantol BB

i ethiodi de. 5] 1 - B butieat condposition,
08e23r al ﬂﬁ&?ﬁﬁ%ﬂﬁy]ceﬁ%ogcﬂ)nn%gg?tﬁ%gﬁpt he ¢ Si 1 L9%n
8 chBplifr Db Einhob mwa@@@gﬁtf@sﬁgéd&% -
abl'et, hard gel ati'n _caps Fa |, elixir or
mvﬁeﬁ?ﬁ(ga}%‘af’@,s“{?el’?vg?,’%%%ﬂ?’i%on ,t’ %us pgﬁsisgn, elixir
%ﬁm@iﬂﬂ' sion. [00026] Al so disclosed is a nethod of

eterm ning oxidative stress.inhu Lissue
§a0opeli si ngAiShélS"slt’Sé%‘S&rme%ﬁ Oi?aerlfrepgli%%lng ex Vivo g e

Lk B Rinasdiezpehp2iting Thaiterhdroch ol SARMETE B ESEET T

lacetate fluorescence: f #4RERTERRECench INA Tiiatasoence.

d*léﬂ%%gdd%@°59dﬁé’f‘§?}§loo etd(ler m ni ng oxi dative stress

:[r@gfﬂ Man t £ K6 GaNPhinkihod of deeersineg osidatiet  of .
asuring ex vivo a. rati k Bf a6 euling o edvba ditiveo

 $irage e ESUSNRIHTT B} téd%égset%é:ggag[t 00028] Al so di scl osed

' bSiaBelRidieshiafnedRiopssnbrE R A HgReiyEs:

[00028] Also disclosed is a method of determining oxidative ’ .
stress in human male pi‘ostate tissuze cornprising the step or act of measuring a ratio o.
oxidized 2',7 '-dichlorqdihydroﬂﬁore_scein diacetate fluorescence:DNA fluorescence 2
© vivo.,

[00029] In an exemplary embo

human male prostate tissue derived from a tumor biopsy. |
[00030] In another excinplary embodiment of the above methods, the human

tissue is taken from a tumor biopsy from a part of the body other than the prostate-

diment of the above methods, the human tissue is

[00031] Also disclosed is a method of treating cancer in the

‘ - » - - t
prostate of a male dog comprising the step 0T act of administering a therapeufic amoun

of N,N-bis(z,3~butadicnyl)-1,4—butanediamine or a pharmacentically suitable salt or |

solvate thereof to the dqg.



stress in human male prostate tissue conprising the
step or act of neasuring a ratio of oxidized

21, 71-clichlorodiltydrOfl uOre5cein diacetate
fl uorescence DNA fl uorescence in vivo. [0092guknoz00864

w(? MPlhaby enbodiment of the above nethods, the human
I'ssue Is human nal e prostate tissue derlved from a
tunor biopsy. [00030] 1 n another exenpl ary enbodi nent
of the above nethods, the human tissue is taken from

a tunor biopsy froma part of the body other than the -
prostate. 1000311Al so disclosed is a nethod of

treating cancer in the prostate of a male dog

risi el %demmem@cﬁreéml%}?ﬁ nistering a
[O&ﬁgfape U:Z}?S&? amg)u ussue compnsmg ‘the Step or aCt Of

h

cobba‘ﬁtl‘eil@( ‘Zf TS”‘E’H £8 &Y% ny??mes i ’g%e H]F, Ha Aputanediamine or a

d?%r?i %ﬁg% h&c &uomblf&lgahlﬁ b vaf e thereof

1 0g %{S%ogwagm&éﬁtmehw@ 130589

ph?hﬂﬁﬁ‘sﬁiiﬂﬂé’ 6“’6? ePOsES a net of L SHME nRdhtmpentic
Oﬁ&i‘ent r %lag@x&hpwmmd@n@fw PECies i'n human .

[ ue conprising. t {}e 15668 @&na@ﬂhaﬁcﬁn of one or mozre reacty:
amount is an amount s oast 50% as Com pared to the concenixation of

oxygen species in the prostate by at

ssue.
reactive OXYgen species jn untreated human i

en
4] In an exemplary embodiment of the above method, the reactive oxXyg
. i radical and nitric
[ ecies are one or more of hydrogen peroxide, superoxide, hydroxyl
sp !
 oxide. .
[00035] Also disclosed is a reagent kit for measunng e

ex vivo OI invivo in 2 marnmal cell, organ ot

ising ahydroethldme dye, and, a second

ooncentranon of reactive OXygen species

- biopsy comprising a first component compri

A, stain. _

rising a live cell DN _ o ‘

e CDI?JPJ xemplary embodiment of the above reagent kit, the live cell DNA
{00036} ane , '

stain comprises:

[00037] Also disclosed is a method of using the above kit to oo desivod from
ASuT - centration of reactive oxygeat species ex vivo in tis or
e acts of dyeing a first issne

mammal cells, organs OT biopsies comprising the steps or

dyeing 2
ith the hydroethidine dye t© produce 2 first number of fluorescence units, dy
wi

- : tain to pro
i th the live cell DNA 8
second tiasue W qumber of fluoreseence vnits o the second number of

duce a second pumber of fluorescence

units, and, normalizing the first

five OXygen species
the concentranon ofreac
fluorescence umits to quantify

comprises:



adm ni stering a therapeutic anmount of

N, N1- bi s(2, 3-but adi enyl1) -1, 4- but anecliam ne or a
pharmaceutically suitable salt or solvate thereof to
t he human. (000331l n an exenpl ary enbodi meptT/0$2007d0864
Oéﬂgﬁgmgfthod the therapeutic anobunt is an anount
sufficient to | ower the concentration of one or nore
reactive oxygen species in the prostate by at | east
50% as conpared to the concentration of reactive
oxygen species in, untreated human tissue. [000341lln
an exenpl ary enbodi nent of the above nethod, the
reacti ve oxygen speC|es are one or pore of h drogen

peroxi de, super oxi AR/, hydr radiical ,
oxi de. [000351A S di i slla reagen 010 —CHg CHg
nea A [ eacti ve OxyQ

H3&p | celT, organ or

first conponent’ conprising a
and, a second conponent conpri sing
a live cell DNA stain. [00036]1n an exenplary
-..enbodi nent of the above reagent kit, the live cel

DNA stain conpri ses:

© [00039] Also disclosed is a reagent kit for measuring the

concentration of reactive oxygen speci e
1 + component comprising 2
o o - - comptising & five cell DNA stain.

A
ernbodiment of the above reagent kit, the live cell DN

' or
es ax vivo Or in vivo in a mammal cell, organ

—dxchlorod:hydxoﬂuorescem

. diacetate dye, and, a second component
{00040} In an exemplary

comprises: y

~ \Hl:l\ /N O—CH,GHg

S N I
H

bove reagent
a method of using the a o .
e en species ex vivo il tissue derived

[00041] Also dxsclos

kit to measure the concentration of reactive OXYE

from mammal éells, organs OF bmpsms comprising e -
ith the 2,7 '-dlchlorodlhydroﬂuorescem diacetate dye t0 D! ,
tissue with the

econd tissue with the five cell DNA stain to produce 2

of fluorescence vnits, dyeing a8 4. normalizing the first pumber of fluorescence

second number of fnorescence uniis, an nfy e
- e 1o the second number of fuorescence units to quan entral
s an

the steps Or acls of dyeing a first

< ecies. ; A
e oxyng:P xemplary embodiment of the above method? the live cell DN
[00042] an ¢ :
comprises:



[ 000371Al so disclosed is a nethod of using the above
kit to neasure the concentration of reactive oxygen
species ex vivo in tissue derived from manmal cells,

weJ BseH bi opsies conprising the steps or ALTRUS007/010864
dyeing a first tissue with the hyclroethidine dye to
produce a first nunber of fluorescence units, dyeing
a second tissue with the live cell DNA stain to
produce a second nunber of fluorescence units, and,
normal i zing the first nunber of fluorescence units to
the second nunber of fluorescence units to quantify
the concentration of heact|ve noxygen, speci es.

[ 000381l n an exenpl. y~epbodiAtente he abgve
i sg \\ \\ﬂ{}—CHQCH3
000391

( _ =acti ve oxygen species ex Vivo or
invivo in a mammal cell, organ or biopsy conprising
"a first conponent conprising a '

T, T-di chl or odi hydr of | uorescei n

BRIEF DESCRIPTION OF THE EXEMPLARY DRAWINGS
[00043] FIG. 1 is a schematic illustration of polyamine metabolism in terms of

androgen induced SSAT induction in prostate cells cansing polyamine oxidation and
' ROS production.

[00044] “FIG. 2 is a theoretical schematic illustration of the N,N"-bis(2,3-
butadienyl)-1 _4-butanediamine compound of the instant invention acting as an inhibitor
of acetyl polyamine oxidase (APAO) and blocking androgen induced ROS production
in prostate cells.

[00045] FIG.3isa graphical illustration showing a plot of gRT-PCR.
quantitation of SSAT mRNA level normalized to glyceraldehyde-3-phospho-
dehydrogenase mRNA levels in untreated I.NCaP human prostate cancer cells, and
cells treated with 0.05 nM or 1.0 nM R1881 for 96 hours, whereby the QRT-PCR data
shows that 1 nM R1881 (a synthetic androgen analog) treatment increases SSAT
mRNA levels in LNCaP cells. '

[00046] FIG. 4 is a graphical illustration showing a plot of DCF
fluorescence/DNA. fluorescence in LNCaP cells at 72 hours treatment with increasing
non-androgenic compound bisethyl norspermine ("BE-3-3-3") concentration in DU-145
human prostate cancer cells, whereby the data are normalized to percent of control
untreated cells, and whereby BE-3-3-3 (a known inducer of SSAT) increases oxidative
stress in DU-145 cells. -

[00047]  FIGS. 5A-5E are a graphical illustrations showing plots of putrescine
{Pu), spermidine (Sd), spermine (Sm), N-acetyl spermidine (N-Ac-8d) and N-acetyl
spermine (N-Ac-Sm) levels in LNCaP human prostate cells treated with 25 pug N,N'-
bis(2,3-butadienyl)-1,4-butanediamine compoﬁnd for 120 hours, and, with and without
‘treatment with 1 nM R1881 for 96 hours, and cells pretreated for 24 hours with 25 gV
N,N'-bis(2,3-butadienyl)-1,4-butanediamine compound followed by treatment with 1 '



.di acetate dye, and, a second conponent cornprising a
live cell DNA stain. 000401fit an exenplary

enbodi ment of the above reagent kit, the live cel

wNAoH PRI ses: 0 -CH2Ctia 1000411Al so di scl oseExius®07010864
nmet hod of using the above reagent kit to measure the
concentration of reactive oxygen species ex Vvivo in

ti ssue derived frommammal cells, organs or biopsies
conprising the steps or acts of dyeing a first tissue
with the 2',71-di chl orodi hydrof | uorescei n diacetate

dye to produce a first nunber of fluorescence units,

nSRi 439 Br SEEARE WHeSsHYSoWakhing [9elk dtRxGRktedDMNANERIT0° cells
to produce a second nunber of fluores ce uni )
R otoRRiTed PGS IFGLE L Stehikes KErerer e Detisphsse
EWRhdion hAd TRENSHGA6E oNDARST Defivitvdo b ETR®ANRatelidnd Addtylated
uanti f e concentration of reactiye

Palyarings by %Wﬂ?fh%e-éﬂq"éi ERPEHOSBRE PrOZRY Spfergiifm Systems
R POKRARIHR & etBfoshinMEFRR, UriAng aneRtd, 3 8ShromatoghiN
1986;380(1):19-32) using commercially available standards, and whereby the data
shows polyamine and acetyl polyamine levels in LNCaP cells treated with 1nM R1881
+ 25 M MDL 72,527,
[00048] FIG. 6 is a graphical illustration showing a plot of DCF
fluorescence/DNA. fluorescence in LINCaP cells expressed as a percentage of control
untreated cells treated with increasing R1881 concentration, whereby the data shows
that pretreatment with MDL 72,527 effectively blocks androgen induced ROS
production in LNCaP cells. .
[00049] FIGS. 7A-7D include pictures of prostate sections of 20-week-old
TRAMPxFVB F1 mice (Hybrid Mouse Prostatic Lumens) injected with 8 mg/kgsw
hydroethidine (HEt) i.v. one hour before sacrifice (wherein TRAMP is the TRansgenic
Adenocarcinoma of the Mouse Prostate model), whereby FIG. 7A shows a
representative phase contrast microscopic picture of prostate section from animals
“treated with vehicle only, whereby FIG. 7B shows a fluorescence microscopic picture
of the prostate section shown in FIG. 7A, whereby FIG. 7C shows a representative
phase contrast microscopic picture of the prostate section from animals sacrificed 2
weeksg after treatment with 6 administrations of 25 mg/kgaw of the N;N‘-bis(Z,B-
butadienyl)-1,4-butanediamine compound, whereby FIG. 7D shows a HEt fluorescence
rmicroscopic picture of the prostate section shown in FIG. 7C, whereby all pictures were
taken at 20x magnification using an Olympus™ BH-2 fluorescence microscope using
480 nm excitation/600 nm emission filters coupled with a Sony DSC-V3 digital camera
set at F2.8 and 30 sec, whereby the pictures illustrate a reduction in oxidative stress due
to administration of the drug, and whereby less HEt fluorescence indicates less
oxidaﬁve stress in mice treated with MDL 72,527.
[00050] FIG. 8 is a graphical illustration of a plot of % animal surviving vs. age
of TRAMP male mice, whereby the animals were treated with 25 mg/kgpw of the N,N'-

bis(2,3-butadienyl}-1,4-butanediamine compound or saline vehicle control i.p. on a bi-
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EXEMPLARY DRAW NGS [00043]FIG 1 is a schematic
illustration of polyam ne netabolismin termnms of
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weekly regimen (at weeks marked "tx") and followed for survival, wherebj.r survival
was determined by the time to euthanization due to tumor burden, and whereby the data
shows an improvement in overall survival by treating with MDL 72,527 in TRAMP
mice.

[00051] FIG. 9 is a graphical illustration of & plot of animal body weight (g) vs.
animal age (weeks) for TRAMPxFVB mice treated with 25 mg/kegw of MDL 72,527
or saline vehicle and a control on a bi-weekly regimen (at weeks marked "tx"), whereby
the data demenstrates that the MIDL 72,527 has no material toxic effect as determined
by changes in body weight of the TRAMPxFVB mice.

[00052] FIG. 10 is a graphical illustration of a plot of percent animals with
distinct palpable tumor vs. animal age (weeks), whereby TRAMPxFVB mice were
treated with 25 mg/kgpw of the N;N'bis(2,3-butadienyl)-1,4-butancdiamine compound
every two weeks (at "tx"), and whereby the data demonstrates that the MDL 72,527
treatment delays time to tumor development in TRAMPxFVB mice.

[00053] FIG. 11 1s a graphical illustration of a plot of % animal surviving vs. age
{weeks) of TRAMPxFVB male mice, whereby the animals were treated with 25
mg/kggw of the N,N~bi§(2,3-butadienyl)—1,4—butanediamine compound or saline
vehicle control i.p. on a bi-weekly regimen (at weeks marked "tx") and followed for
survival, whereby survival was determined by the time to euthanization due to tumor
burden, and whereby the data shows an imaprovement in overall survival by treating
with MDL 72,527 in TRAMPxFVB mice.

[00054] FIG. 12 is a Western blot analysis showing that administration of the
N,N'-bis(2,3-butadienyl)-1,4-butanediamine compound induced blockage of the
androgen effect in TRAMPxFVB mice was not due to down-regulation of the

. Androgen Receptor ("AR™).

[00055] FIG. 13 shows a plot of DCF fluorescence/DNA fluorescence
representing ROS levels in LNCaP cell clones transfected with vector alone or with
vector expressing siRNA. against SSAT (si22), whereby cells were nntreated or treated
with 1 tM R1881 for 96 h, whereby all data were normalized to that of untreated cells
transfected with vector alone, whereby the 1 nM R1881 induced ROS production was
markedly reduced in SSAT-silenced LNCaP clone cells (5i22), and whereby the data

show that polyamine oxidation is the source of ROS in PCa.
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androgen i nduced SSAT induction in prostate cells

causi ng pol yam ne oxi dati on and ROS producti on.
[00044]FIG 2 is a theoretical schematic illustration
vl 200D 830Dt - bi s(2, 3- but adi eny1l) - 1, 4- but anedp @i §807/010864
conpound of the instant invention acting as an

i nhi bitor of acetyl polyam ne oxi dase (APAO and

bl ocki ng androgen i nduced ROS production in prostate
cells. [00045]FIG 3 is a graphical illustration

showi ng a plot of gRT-PCR quantitation of SSAT ni RNA
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wio@oNaNshi s( 2, 3- but adi enyl) - 1, 4- but anedi am rrTAIS2007/010864
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for survival, whereby survival was determ ned by the
time to euthanization due to tunor burden, and
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survival by treating with IVIDL 72,527 in TRAMP m ce.
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ceI I %SI 22), and whereby the data show t hat

pol yam ne oxidation is the source of ROS in PCa.

Preferably, a free-form, salt or solvate of N,N"-bis(2,3-butadienyl}-1,4-butanediamine is
administered to a human or non-human mammal. The salt or solvate form may be any

pharmaceutically snitable salt or solvate. Preferably, the pharmaceutically suitable salt
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WD 2007/ 130589PCT1US2007/ 010864 [ 00056] FI GS. 14 and
15 show Kapl an- Mei er survival plots of percent
survival vs. age of TRAMP in FIG 14 and TRAMPXFVB

vﬂﬁhﬁwﬂ%ﬁﬁ_in F!G. 15, whereby the animals WeBE1/0S2007/010864
treated with either 25 ng/kgaw MDL 72,527 or saline

vehicle control by intraperitoneal injection

bi -weekly at weeks marked by arrows and fol l-owed for
survival, whereby survival was determ ned by the tine
to eut hani zati on due to tunor burden, whereby (as
shown in FIG 14) MDL 72,527 that was adm ni stered
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dus to RO giredpctivie phayradesnirola i epscidic sigat rinsdueiapgesthways. High
£ frerdable ﬁﬁiﬂ%@r&&&%ﬁ)ﬁ'{ﬁe&hﬁ%ducing ROS) which cause a relatively
higher incidence of prostate cancer in industrialized nations as compared to developing
countries. Published data supports a decrease in the incidence of prostate cancer where
the diet includes dietary antioxidants such as S-carotene, S-lycopene, vitamin E and
selenium, which reduces cellular ROS levels. )

[00067] Recently, experimental and clinical evidence directly links increased

oxidative stress with increased development of prostate tumors. Inmnunohistochemistry
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ti ssue or any other body tissue, and nethods of
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(000771 Data generated using the DNA microarray and qRT-PCR is shown in
Fig. 3. Each data point is an average of readings from qty. six identically-treated wells
repeated twice in triplicates. The gRT-PCR data show a 50-fold increase in the SSAT
gene expression of R1881 treated with LNCaP cells as conipared to the untreated
control cells. Its further noted that SSAT was over-expressed only in cells treated with
1oM R1881 (which induces oxidative stress) but not in cells treated with 0.05 nM
R1881 where no increase in oxidative stress was observed. It can be thus postulated
that androgen-induced SSAT gene expression is a significant contributor 1o celinlar
ROS production in androgen-dependent prostate cancer cells.

[00G78] Fig. 4 shows the role of QSAT in cellular ROS production using
bisethyinorspermine (BE-3-3-3). BE-3-3-3 is known to induce SSAT enzyme activity
in various cell lines including androgen-dependent LNCaP and androgen-independent
DU-145 prostaté cancel cells. DU-145 cells were treated with increasing
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concentrations of BE-3-3-3 for 72 hours. Oxidative stress was measured using 96-well
plate based 2'7-dichlorfluorescein diacetate dye ("DCF") oxidation assay. Each-data
point is an average of qty. 6 identically-treated wells repeated twice in triplicates. The
data demonstrates that BE-3-3-3 (at a non-cytotoxic dose, <IuM) increases polyamine
oxidation and increases cellular ROS levels, and that polyamine oxidation is a
significant factor for producing oxidative stress in prostatic cells.

[00079] Figs. SA-SE show the effect of iﬁreireating LNCaP cells (with and
without being treated with R1881) with the instant N,N'-bis(2,3-butadienyl)-1,4-
butanediamine compound on polyamine and acetyl polyamine levels. The HPLC
method of quantitation was used to guantify polyamine and acetyl polyamine levels in
LNCaP cells treated with 1 nM RI881 % 25 gM MDL 72,527. Each data point is an
average of 2 determinations of cell pellets collected from qiy. 3 independent
experiments. Figs. 5A-5E show that treatment with R1881 (at a final concentration of 1
nM for 96 hours) significantly increases putrescine and spermidine levels, decreases the
spermine level, and, increases the N-acetyl spexmidine and N-acetyl spermine levels.
[00080] It can be stated that Figs. 5A-5E support the conclusion that R1881
treatment increases SSAT mRNA levels while enhancing SSAT enzyme activity. In
R1881 cells, pretreatment with the instant N,N-bis(2,3-butadienyl)-1,4-butanediamime
compound zlmost completely blocked the induced increase in putrescine and
spermidine levels (atiributable to the 1 oM R1881), and it caused significant increase in
N-acetyl-spermidine and N-acetylspermine levels without appreciably changing the
sperminé level. An insignificantly small increase in N-Ac-spermine level in cells
treated with the instant N, N'-bis(2,3-butadienyl)-1,4-butanediamine compound was
observed. Tt was also observed that cells treated with MDL 72,527 at 25 pM efficiently
and effectively blocked APAQO activity.. The observed large increase in acetyl
polyamine levels also suggests that administration of MDL 72,527 has no material
effect on SSAT gene expression and/or enzymatic activity in androgen-treated cells.
{o0081) | Shown in Fig. 6 is data demonstrating that pretreatrnent administration
of 25 yM MDL 72,527 effectively blocks androgen induced production of ROS in
LNCaP cells. ROS levels in LNCaP cells were induced by increasing concentration of
- R1881 for 96 hours with and without the MDL 72,527 pretreatment. Results were

determined using DCF oxidation assay methods. Each data point is an average of
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readings from qty. 6 wells repeated twice in tripticates. Data concerning the ROS
'leve_ls' of cells pre-treated with the N,N'-bis(2,3-butadienyl)-1,4-butancdiamine
compound were normalized respecting the effects of administering MDL 72,527 alone.
The data in Fig. 6 suggest that pretreatment using MDL 72,527 (=1 nM) effectively
blocks R1881-induced ROS preduction. The data also suggest that inhibition of

. polyamine oxidase using MDL 72,527 significanily reduces cellular ROS levels in
androgen-dependent prostate cancer cells, and that MDL 72,527 is an effective anti-
oxidant that specifically blocks androgen-induced ROS production in androgen-
dependent human prostate cancef cells. -

[00082] Figs. 7A-7D show that administration of the N, N'-bis(2_3-butadienyl)-
1,4-butanediamine compound reduces oxidative stress in prostate tissue in
TRAMPxFVB animals in vive. A method using hydroethidine (F{¥f) dye oxidation was
standardized to observe oxidative stress in prostate tumors in vivo, HEt oxidizes to 2~
hydroxy ethidium specifically by a ROS(41). The 2-hydroxy ethidium fluoresces at
488 nm excitation and 595 nm emission frequencies. The HEt dye may be safely
injected into animals at least 1 hour before sacriﬁce.' Twenty-week old TRAMPxFVB
animals were injected with HEt (8 mg/kggw) 1 hour before sacrifice. Afier sacrifice,
prostate glands were collected, formalin-fixed and paraffin-embedded. Paraffin blocks
were microtome-sectioned, and the tissues were deparaffinized, observed using
fluorescence microscopy, and analyzed using digital image analysis. The imagés are
shown in Figs. 7A-7D).

[00083] Fig. 7A shows a phase contrést microscopic picture of a prostate section
from animals treated with vehicle only. Fig. 7B shows fluorescence microscopic
picture of the prostate section shown in Fig. 7A. Fig. 7C shows the phase contrast
microscopic pictire of the prostate section from animals sacrificed 2 weeks after
treatment with 6 administrations of 25 mg/kgpw MDL 72,527. Fig. 7D shows a HEt
fluorescence microscopic picture of the prostate section shown in Fig. 7C. The picture
shown in Figs. 7A~7D were taken at 20x magnification using an Olympus BH-2
fluorescence microscope using 480 nm excitation/600 nm emission filters coupled-with
a Sony DSC-V3 digital camera set at F2.8 and 30 sec. exposure.

[00084] High fluorescence (due to HEt oxidation} was generally observed in the
prostatic lumen, particularly at the edges of the invading cells, which started forming
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prostatic intraepithelial neoplasia (PIN). In contrast, no dye oxidation was detected in
the prostatic TRAMP mice tissues treated with MDL 72,527 (see Fig. 7D) as confitmed
by the subsequent H&E staining. The dafa shown in Figs. 7A-7D suggest that the
N,N'-bis(2,3-butadienyl)-1,4-butanediamine compound significantly inhibits oxidative
stress in vivo within the prostatic lnmen of TRAMP mice that started forming PIN,
which further suggests that polyamine oxidation is a significant contributor to oxidative
stress in cultured human prostate cells and the prostatic lumen of TRAMP animals in
vivo.

[00085} DCFH oxidation assay. The 96-well cultures or freshly re-sected animal
or humsn tissues were assayed for estimation of ROS levels in intact cells using the dye
2'.7' -dichlorofluorescein diacetate (DCF) (Molecular Probes, Inc., Eugenc, OR}. Re-
sected tissues or cell cultures were washed with 200 uL Kreb’s Ringer buffer (116 mM
NaCl, 4.2 aM KC, 2.5 mM CaClz, 1.6 mM NaH,POy, 1.2 mM MgSQy, 22 mM
NaHCOs, and 11 mM D-glucose), pre-warmed to 37°C, incubated at 37°C in 100 pL
Kreb’s Ringer buffer containing 10 ug/mL (final concentration) DCF dye for 45
minutes. Each 96-well culture plate was scanned on a CytoFluor 2350™ plate scanner
(Applied Biosystems, Foster City, CA) using the 485 excitation/530 emission
frequencies. Each tissue sample was scanned.

[00086] Hydroethidine Assay. Hydroethidine dye was dissolved in DMSO (100
mg/ml) and diluted in isotonic saline to 1 mg/ml before injection. The dye was either
injected i.v. into mice through tail vein 1 hour before sacrifice (in vivo) or freshly re-
sected human and animal tissues were washed in isotonic PBS and soaked in 8 mg/ml
dye solution in Kreb’s Ringer buffer pre-wanmed at 37°C for 60 mimutes at 37°C (ex
vive) before processing. For in vivo assays, anirnals were euthanized and bled before
collecting tumor and other tissues. Tissues afier treatment were embedded in paraffin
blocks. Microtome sections of the blocks were mounted on. slides and were quantitated
for flucrescence at 488 nm excitation/ 595 nm emission frequencies.

[00087} DNA Assay. Fifty uL of Kreb’s Ringer Buffer (40ug/mL) containing
Hoechst 33342 dye, which contains
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, was added to each well 45 minuies and to all tissues 60 minutes before fluorescence

measurements. The DNA fluorescence was determined 360 nm excitation/460 nim

emission. All DCF or Hydroethidine fluorescence were normalized to DNA
fluorescence for proper quantitation of oxidative stress. 4
[00088] . BD Bioimager. All fluorescence readings were quantified using a BD
Pathway Bioimager automated, confocal, real-time, single cell kinetic and endpoint
' imaging system (BD Biosciences (Laguna Hills, CA).
[00089] The data shown in Fig. 8 suggest that administration of the N,N"-bis(2,3-
butadienyl)-1,4-butanediamine compound increases the overall survival ("OS") rate of
TRAMP mice. TRAMP mice that spdntaneously form prostate tumors at 20-22 weeks
of age and mostly die of the tumor burden at 30-32 weeks in age were tested.
TRAMPxFVB mice that start forming prostate tumors at 12-14 weeks in age and
mostly die of the tumor burden at 20-22 weeks in age were also tested (data shown in
Figs. 9-11). As shown in Fig. 9, a dose of 25 mg/kgew of the MDL 72,527 was used,
which was well-tolerated (i.e., no overt signs of toxicity, abnommal behavior or body
weight loss was observed). A dose above 20 mg/kgaw was required to completely
inhibit mouse acetyl polyatnine oxidase.
[00090] In the TRAMP animal study, the N,N'-bis(2,3-butadienyl)-1,4- -
butanediamine compound was administered at 22 weeks, whereby a few of the animals
had started showing palpable tumors. Thé animals (gty. 5 in each group) were injected
3 tirnes with 25 mg/kgpw of MDL 72,527 ip. ona bi-weekly regimen. OS is shown in
Fig. 8, which suggests significant improvement compared to animals freated with the -
vehicle. '
' [00091] In the siudy using the TRAMPXFVB mice, gty. 8 animal were in the
MDL 72,527-treated group, and qty. 8 mice were in the vehicle-freated group. Since
these animals start prostate tumor development at an earlier age than do the TRAMP
animals, treatment began at 8 weeks of age. Treatment included gty. 6 injections of
MDL. 72,527 at 25 mg/kgrw i-p. on a bi-weekly administration regimen schedule. The
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vigkBt yiielgd iyt trasfospaiion ap fythey @@@P@ia b¥ugve s mixture o
dasithylictinaalid DADRIFYRhd oabyifofids (MOHEFRY 84 ratio 8F 1 8Ctrhe

on SSAT gene expression and/or. enzymatic activity jn
PHRETE L8PS Wgogiporgd p gre f[oa@%f?ﬂtsﬁéwqﬁﬁpwg&g #igpes in the :
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of ggég.M MDL 72,5 7,effect|%f_y bl ocks an%@%qen
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e buted gl e, SR o Sl oS ri e b B o gL the
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xi das in 72..527 .si.gni ficantly. reduces .
P RO TR Apnle &8 1l S BRI ok AP S pafpopic acid
fizzmicerid; alaldds acd,dutdiaic 2| ackBc 520, benizaie aefd exslioseid, citric
anti oxi darl%c%rﬁat.cs iﬁlCi fi calhl,é bl-gcs}s androgen- i nglitjc d
a AT FEROTG 28N SGER-Rp &R Ge nt RS Bet ey
agapeble Sftlsl Se WADBEANTigthe affandnBdY ddedtwith N, N-bis(2,3-
adm nistration of the N, 19"-bis(2, 3-butadi en 125-
butadiensil}- hetehotanediapdne gich a6 hese digeletsd ip kBameeiSMe ektlp ess
"BHArRIREHA] Saltd 53 USa-R. JRAFKITYRL 9 BB Falfbe 1 X @t a1)
et hod using hydroethidine (M) dye oxidation was "
%&ﬂﬁ%ﬁd}@éﬁ%@%@&ﬁ@%@&aﬂ% agd patiansiip the (Gambyidee
SEWRRESDARbISE Y D: Phdisl seXoihi 882150 @008y WreehYarE hibledi UM
.specifically by a ROS(41). The 2-hydroxy ethidium .
ineerpefated hiesein by 2gfgreprey Bt erampieothes dse tERAT R sappsreially
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ani S a eas our erore sacr.itl ce. wenty-wee
brs%ﬁﬁ@e&wﬁg%mﬁﬁﬂ%%bwﬁ Elatidecitrrty, dgydreehlonide,
eddBitd 8dW)ialk, BAGLIcDEHDNE fEatiatd gﬁlaepté’cta,t %ﬁcc&ﬁﬁé, efuifRate,

rost ate gl ands were coll ecte forma] i n-fi xed and

glycallyfarsamilaterasralgsorpaptss pidrebgmana, Bydigbremide, hydrochloride,
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mdec%%eg %gll’atze:g)&ﬂg’ﬁ%s{p\é%g o Iyn tr%ﬁle;qg.% ;ﬁ;ﬁ{%%g,emucate, napsylate,
anal ysis. The imges are shown in Figs. 7A-7D). .
[ 00083] Fig. 7A shows a phase contrast m croscopic
picture of a prostate sectizon from animals treated
with vehicle only. Fig. 73 shows fluorescence
m croscopi c picture of the prostate section shown in
Fig. 7A. Fig. 7C shows the phase contrast m croscopic
picture of the prostate section from ani mals




[ O00851DCFH oxi dati on assay. The 96-wel |l cultures or
freshly re-sected animal or human tissues were
assayed for estinmation of ROS levels in intact cells
wiShddehdobe dye 2', 7' -dichlorofluorescein di aset/es2807/016864
(DCF) (Mol ecul ar Probes, Inc., Eugene, OR). Re-seated
tissues or cell cultures were washed with 200 pL
| Creb's Ringer buffer (116 ni 1Vl NaCl, 4.2 mM KC1,
2.5 mMMCd?2, 1.6 mMVI NaH2PO, 1 2 mM MgSO™4, 22 nM
NaHCO3, and 11 raM D-gl ucose), pre-warnmed to 37C,
i ncubated at 37C in 100 ILL Kreb's R nger buffer
mmm, @hﬂﬁbi’t@, phatqﬂgmte (Jhwsphﬂte cliphospitatea pplysplapiayongipesaligylate,
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m nu uor escence neasurenents
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uor eéscence for p
php;mﬁ@qt{ha@lﬂmwcmtablﬁﬂ}ﬁﬁ FRPEOVER |e§<§g1entF Sagioéﬁ used, including but
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usin Bi ol nager auto

biteadid seltmand dighed, STIRREBETE (6 SERBBLIRD AT ool
di/éﬁa%ﬁae | BRiBiese &r%ea%c&hﬁglumasddmh meta(ﬁéélﬂﬁt[epﬂﬂﬁﬁé Tk,

ta shown in Fi est t hat adm |stﬁ{50fn ids,
prefervalivges K- g(@mgcrosal, benz alcohoI paraben, an e), Tatty aci

waxes, poloxamers, poloxamines, bulking substances or tonicity modifiers (e.g.,
lactose, manmitol, and the like), polymers for covalent attachment or complexation with
"metal ions, polylactic acid, polyglycolic acid, hydrogel agents, liposomes,
microemulsion agents, micelle agents, milamellar agents, multilamellar vesicles,

— erythrocyte ghost agents or spheroplast agents.
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but adi enyl) -1, 4- but anedi am ne conpound i ncreases the
overall survival ("0S") rate of TRAMP m ce. TRAMP
m ce that spontaneously fgormprostate tunors at 20-22
weeks of age and nostly the of the tunor burden at
30-32 weeks in age were tested. TRAMPXFVB m ce that
start formng prostate tunors at 12-14 weeks in age
Vveégﬁﬁ‘nostly die of the tunor burden at 20-22 weeks in
age were also tested (data shown in Figs. 9-11). As

e

overt s f CElcture @PRGHERdantrah forivse apr thaxhtherapy
salt %ésf)éfﬁ%e t{h%%éf%atggg%dsner ved). A dose above 20 ny/ kgBw

for pYépRylactisaily edatiny coopl withd prosiaie ipjpmiphEBaycet vl
pol yam ne oxi dase. [00090] I n the TRAMP ani mal study,
the N, Ncbi s(2, 3-butadi enyl)-1, 4- butanedi am ne

7. U& ngﬁ%’dbi %ﬁm&’cﬁ&i@ﬁﬁ}-ﬁﬂﬂﬁm@w&&m@e@m phavmeceifically seijpble
- VOt & aninal s had started show.n %gl.able tunoréhexay
salt difwelsaind thetes! {nythg mawifacters o agp%ﬁﬁgm £ USG; 38 & 8" 3
times with 25 ng/ kgew. of 72,527 i.p. on a
fOTW?UWF?IPﬁiﬁH?Eﬁa@égaglgms own in Fig. -8, which

suggests significant inprovenent conpared to animals

treated with the vehjcle. [00091]1n.the st.u i ng
3. Thehese DRAMPXR ofRlaiine & -2, grhierein thefajhis 4 96@?‘2“’?”5'1“’%% Ry

72,527-treated group, and qty. 8 mce were in the

vehi cl e-treated group. Since these aninmals start

4. TR @Rldlafiy bHeref oldbwel 0p maiehaﬂ:ganﬁdéfatmen‘eis tade apmapisigrd at
t he ani mal s, treatnent began at 8. :

a rariBeed eben il -1 09cngkiew, g WhSTeR jﬂbcc’gf‘iciﬁa%n%“? 1%%%@5%5 glige of
. 2 / W i.p. on a hi-weekly adm nistration reginen

 biewge R e

results are shown in Fig. 11 which
suggests a significant increase in OS for the aninmals
treated with VDL 72, 527 .as.cqnpar elihfhBtered at
5. Thomserdiany Opect SO W&Wﬂ%ﬂ%@égﬁﬁ 'illﬁt
TRA| AN 6 V4 arbin Hieas bdiBarnnae ksd wreekie
anmgﬁékgﬁmﬁﬁgéﬁh%?%%%?ﬁgﬁgﬂ%t | east 6 weeks after the
death of the entire group of control vehicle-treated
animals. The data in Figs. 8 and 9 show t hat
different strains of TRAMP ani mal s reproduci bly show .
over 60% survival benefit for MDL 72,527-treated
animal s as conpared to the vehicle-treated mce.
[ 00092] The data shown in Fig. 10 suggest that
admi ni stration of the N, N '
bi s(2, 3- but adi enyl) - 1, 4- but anedi anni ne conpound
del ays the time to tunor devel opnent in TRAMPXFVB
m ce. Signs of pal pable prostate tunor devel opnent
were nonitored tw ce every week. At 11 weeks (29 week
old aninmals) after MDL 72,527-treatnment (at 25
-mg/ | cgBw, adm ni stered once hi-weekly) was
di sconti nued, over 40% of the treated mce exhibited
no signs of palpable tunor in the prostate or in any
ot her part of the body. [00093] The data shown in
Figs. 1-18 denonstrate that the N, N-bis(2,3-
but adi enyl) - 1, 4- but anedi ar ni ne conpound effectively
bl ocks androgen induced oxidative stress in human
prostate cancer cells and in the prostate gl and of
TRAMP ani mal s The data al so show that MDL 72, 527
delays time to tunor devel opnent in TRAMP ani nal s
resulting in a-statistically significant increase in
0S. [00094] Anot her aspect of the invention is an
i nproved synt hesi s of naking '
N, N- bi s( 2, 3-but adi enyl) -1, 4- butalledi arni ne. NMDL
72,527 is a potent, irreversible inhibitor of
manmal i an pol yam ne oxidase and it exhibits a K ; of
0.9 mM agai nst pig liver polyarnine oxidase. A known
synthesi s of MDL involves converting N Bocprotected



[ 00095] The instant method of naking
N, Nr - bi s(2, 3-but adi enyl) -1, 4- but anedi am ne has an
advant ageousl y high yield. ghe instant method al so
avoi ds maki ng undesirabl e side products. The instant
method is set forth in Fig. 19. WO
6. 700 Tk 30ABRETITUBERHNO 14X) HtgH<n [(RODBGT Coenres i fal ddministered at
avai |l abl e putrescine 1 is (bis)-NBoc protected to
argymg P kemp 3A avherqus thesbgropeutigpmopsiis 4asd -regklysed
to al kylate qty. 2 equival ents of propargyl brom de
in the presence of sodium hydride producing conpound
7. 3Jse 5. 1999° iR 3) butMielydsl. 4-butahatiaminga s faosalaoi ervae ¢hereof in

further enhanced by usjng a m xture of . . e s
th%%?ﬁ%ﬁ%?f??alﬁ?%é@%ﬂﬁl\#ﬁ et PORH PR Br e fripition of acetyl
polyatiie %}éjiﬂéheiﬁl {13t 8stAt ot a PumiB &l OPar gyl groups in

compound 3 are converted to the correspondi ng all enes
in the presence of CuBr, fornmaldehyde, and

i soprapylam ne to yield internediate conpou

5. dns 35058 leuh ) Meip Shmaces e BbiafoR T Blsry at reas

5008 £5RGRr&f to AFunireat¥d Bhuflad hRlddesi red target nolecul e
MDL 72,527 (white solid, 65.8%yield). [00097]11PLC
met hod of quantitation of IVIDL, natural polyam nes
and their acetyl derivatives in cell extracts as well
as in human and ani mal serumis standardi 7ed.
Therefore, the pharnmacokinetics and pharnocodynam cs
of MDL 72,527.may be determ ned. [00098] Salts of the
instant N, Nt bi s(2, 3-but adi enyl) -1, 4- but anedi am ne
conmpound nmay be a pharmaceutically suitable (i.e.,
pharmaceutically acceptable) salt including, but not
l[imted to, acid addition salts fornmed bym xing a
sol ution of the MDL conmpound with a solution of a
pharmaceutically acceptable acid. The
pharmaceutically acceptable acid nmay be hydrochloric
aci d, nethanesul phonic acid, fumaric acid, maleic
acid, succinic acid, acetic acid, benzoic acid,
oxalic acid, citric acid, tartaric acid, carbonic
acid or phosphoric acid. Various pharmaceutically
‘acceptabl e salts are well known in the art and may be
used with NaLbis(2, 3- butadienyl)-1, 4-but anedi am ne
such as those disclosed in (Berge SMet al.
"Pharmaceutical Salts.” J. Pharm Sci. 66:1-19 (1977)
and Haynes DA et at, "QOccurrence of pharmaceutically
acceptabl e anions and cations in the Canbridge
Structural Database.,"™ J. Phann. Set 94:2111-2120
(2005), which are hereby incorporated herein by
reference. For exanple, the list of .DbDA-approved
comercially marketed salts includes acetate,
benzenesul fonate, benzoate, bicarbonate, bitartrate,
brom de, cal cium edetate, cansyl ate, carbonate
chloride, citrate, dihydrochloride, edetate,
edi syl ate, estolate, esylate, fumarate, gl uceptate,
gl uconate, glutanmate, glycollylarsanilate,
hexyl resorci nate, hydrabam ne, hydrobrom de,
hydr ochl ori de, hydroxynapht hoate, i odide,
i sethionate, lactate, |actobionate, mal ate, nal eate,
mandel ate, nesylate, methyl brom de, nethylnitrate,
nmet hyl snl fate, nucate, napsylate, mtrate, panpate,
Pant ot henat e, phosphat e, di phosphat e,
pol ygal acturonate, salicylate; stearate, subacetate,
succi nate, sulfate, tannate, tartrate, teoclate, and
trietlaiodide. [000991The
1\1, 1\ I -Dbi s(2, 3-but adi enyl) - 1, 4- but anedi am ne
conpound (or salt or solvate thereof) may be
adm ni stered as an oral dosage form such as uncoated
tabl ets, coated tablets, hard or soft gelatin
capsul es, powders, capsules, pellets, solutions,



are not limted to, gums, starches, sugars, |actose,
sucrose, cellulosic materials, water, al cohol/water
m xtures, phosphate buffesg (0.01-0. 1M or nore
preferably 0. 05M and O. 9@6sallne Non- aqueous
solvents include, but are not limted to, propylene
s @bd 8h@imact@iq@lly suitable
9. U% %{6 Pglng 2@%%&—%%%#?1?%2@{' ke Var i ous Y
salt GHRNVIRSRetdof Bl ihy: madptablod UsRdsppedfor testingrasein the
may al so he used, including but not limted to,
Pﬁm%ﬂQQﬁﬁﬁﬁﬂeéégatln detergents (e.g., Tween 20, Tween
80, Pluronic F68, bile acid salts and the I|ike),
solu. bilizing agents (e.g., glycerol, polyethylene
glycerol, and the |ike), antioxidants (e.g., ascorbic
acid, sodiumrnetabisulfite, and the |ike),
preservatives (e.g., thinerosal, benzyl alcohol,
paraben, and the like), fatty acids, waxes,
pol oxanmers, pol oxam nes, bul ki ng substances or
tonicity nodifiers (e.g., lactose, manning, and the
like), polyners for coval ent attachnment or
conpl exation with netal ions, polylaetic acid,
pol ygl ycolic acid, hydrogel agents, |iposones,
m croemnul sion agents, mcelle agents, mlanellar
agents, nmultilamellar .vesicles, erythrocyte ghost
agents or spheroplast agents. 24 W claim 1. Use
of N, N -bis(2,3-butadienyl)-1,4- butanediam ne or a
pharmaceutically suitable salt or solvate thereof in
t he manufacture of a nedi canent for use as a
nonot herapy for prophylactically treating cancer of
the prostate in a male human. 2. Use of
N, N -'bi s(2, 3-but adi enyl) - 1, 4- but anedi am ne or a
pharmaceutically suitable salt or solvate thereof in
the manufacture of a nedicanent for use as a
nonot herapy for treating cancer in the prostate of a
human. 3. The use of any one of clains 1-2, wherein
the salt is a dihydrochloride salt. 4. The use of
any one of clainms 1-2, wherein the nmedicanent is to
be adm ni stered -at a range of about 1-100 ny/ kgBw,
and wherein the nedi canent is dosed in the range of
bi -weekly to daily. 5. The use of any one of clains
1-2, wherein the nmedicanent is to be adm nistered at
a range of about. 10-40 ni g/ kgBw, and wherein the
medi canent i s dosed weekly. 25 6. The use of any
one of clains 1-2, wherein the nmedicanent is to be
adm ni stered at around 25 ng/ kgBw, and wherein the
t herapeutic amount is dosed bi-weekly. 7. Use of
N, N - bi s(2, 3-but adi eny1) - 1, 4- but anedi am ne or a salt
or solvate thereof in the manufacture of a nedi canent
for use as a nonotherapy in the inhibition of acetyl
pol yam ne oxi dase in the prostate of a human nal e.



8. The use of claim7, wherein the acetyl polyam ne

oxidase is inhibited by at |east 50% as conpared to

an untreated human nale. ,26 9. Use of

N, N - bi s(2, 3-but ai di enyl) -1, 4- but anedi anm ne or a

pharnaceutically suitable salt or solvate thereof in

uf act ur.e I thepibee Sélected

1}?‘{3ﬁ I%ﬁln%?flgte oafmglr?él blc?ge%e{eﬁ{th%.sg'ﬁfgéeguse of any

fromOBE: Qo) oflEisting? of Odicetatd), baﬂzemulfondn@ berlzpates bicarbonate,

menber sel ected fromthe 0 consi st acet a
bitarbyetaz eh@m;dff,oﬁalcﬁlm béiinezt@&tg Vi b&h%f”léfﬁg»bu Cﬁ% deu éﬁm
dlhygwogfppgg }@g?ﬂ% 1at& RPYcAkifnars! Babditse, gluconate,

r oéhloride, edetate, |
glutBekitS Y| ﬂy@ollﬁ&%ﬂhhtee, kwyllra;bsanaft@rrahﬁtr@angn@celﬁdg@lgomlde

gl uconat e, gl ut amat e, I ars
hydrh@hlgmci% gxyf]@%ﬁg@@thq%r g%ﬁ g%t;a la(:toblonate malate,

ro d'};{@ﬂ%ﬂ% 3h&hylhReite] neth lsulfate mucate
malcay ﬁﬁ&g éﬂ%ﬁ%llat ate, acth%%?onat e rrae?at e, g
: napsﬁlﬁ&ﬂ ﬁ%l&htlef , pABEie, qjantothmBﬂaypleSDhﬂtﬁieilPhﬁéPW rﬂo{%’é turonate
nmet su ate nucat e, napsy at
salicilatee ofttP?é?"FSt SUbaERLS, psyeginalg; SH%IatSh a%H“ta{e &m&ar@@aae and
1nﬁﬂ9&&ﬁgalacturonate salicylate, stearate, subacetate,
succlinate, sulfate, tannate, tartrate, teoclate, and
triethiodide. 28 11. The use of claim1l, wherein
the therapeutic anobunt is an anmount sufficient to
“prevent or reduce the occurrence and/or recurrence of
prostate cancer as conpared to an untreated human
mal e control with or w thout previously diagnosed
prostate cancer. 12. The use of claim2, wherein the
t herapeutic anmount is an anount sufficient to stop or
reduce the progression, norbidity and/or nortality
due to prostate cancer.



28 -

11. The use of claim 1, wherein the therapeutic amount is an amount sufficient to
prevent or reduce the occurrence and/or recurrence of prostate cancer as compared to

an un_treatéd human male control with or without previously diagnosed prostate

cancer.

12. The use of claim 2, wherein the therapeutic amount is an amount sufficient to stop

or reduce the progression, morbidity and/or mortality due to prostate cancer.



