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WD 2004/ 111061 PCT/ CA2004/ 000873 1 Acyl ated and
non- acyl at ed
WO miodazop?, 1- b] -1, 3, 4, -t hi adi azol e- 2- sul f onam PEFCA2@AML00873
uses thereof 5 FIELD OF THE I NVENTI ON Thi s i nvention
relates to i m dazo-thiadi azol e-sul fonam de conpounds
useful in the treatnent of neuronal disorders of the
central and peripheral nervdus systens and in the
treatnment of proliferative diseases, such as cancer
and i nflammation. 10 BACKGROUND OF THE | NVENTI ON The
Appl AGadibd BRd nah%wy&wéa iniel8£8Y2.a L6131 54, -thfiazof -2 SUREhamides,
compounds represented by, 15 Formyla I, R5 OS- J R6
RI-N S~N R2 Fornula | @A&HEsHthRieehd R2 are
i ndependently H or C(1-4) al kyl, protect SCG neurons
from several neur [ C_ | I ' udi ng NGF
wi t hdrawal and tr e%lgéhfoﬂﬁﬁ'é&%h@?{)t her apeuti cs
such as Taxol TM and cisplatin. Wen such agents are
Traglimvaitioh esleds td imidaxbehibdiezdledulfuntimidecoaipbivhdeudefig in the

duri or after a two ek . dosi riod.  mark .
wolfip e AP e Bloa Rt OB R e b el v s and i the
trdatrabitlof prtifeghive daeasesgaidh,asaadcarend énflacoradiost ance as

conpared to animals treated with Taxol TM al one (PCT

Application No. CA02/01942 (WD 03/051890)). Conpounds

fromthis class also aid in the regeneration 25 of

neurons damaged g kggwldopfmgq“?tm-,d}@rve crush and

protect retinal ganglion neurons from ocul ar stroke.
Additionally, cortical notor neurons are protected

Ther Aralicard hes tesiop sy demansfetadtheireiecigshtompat nghreRessented by
Féra/101942 (WD 03/051890)). Oher uses of select
conmpounds represented by for rgul al in which R =R2=H
i nclude 30 anti-bacteyial adgents (Gadad, A K. Eur J.
Med. Chem, 35(9), ®43-B51;\2000) and carbonic
anhydrase (CA) inhj bPToLs rRish, I. T., et. al. J.
Med. Chem, 23(2)RAa7-?21,Nwo 2004/ 111061
PCT/ CA2004/ 000873 2R ormula |

wherein R" and R? are independently H or C(1-4) alkyl, protect SCG neurons from
several neurotoxic insults, including NGF withdrawal and treatment with
chemotherapeutics such as Taxol™ and cisplatin. When such agents are administered
to rats treated with Taxol™, either during or after a two week dosing period, marked
improvements are observed in the animal’'s general health, weight gain, gait, and nerve
conductance as compared to animals treated with Taxol™ alone (PCT Application No.
CA02/01942 (WO 03/051890)). Compounds from this class also aid in the regeneration
of neurons damaged as a result of sciatic nerve crush and protect retinal ganglion
neurons from ocular stroke. Additionally, cortical motor neurons are protected from
malonate induced death (PCT Application No. CA02/01942 (WO 03/051890)).

Other uses of select compounds represented by formula | in which R'=R?=H include
anti-bacterial agents (Gadad, A. K. Eur J. Med. Chem., 35(9), 853-857, 2000) and
carbonic anhydrase (CA) inhibitors (Barnish, I. T., et. al. J. Med. Chem., 23(2), 117-121,
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1980; Barnish, I. T. et a/ GB 1464259, abandoned;

Supuran, C, T. Met.-Based Drugs 2(6), 331-336, 1995).
wab@4Appbi cant has denonstrated that the intr oORPCCARIN4/000873

smal | al kyl groups at RlL and R2 dramatically reduce

the CA activity of these conmpounds, while 5

mai ntai ning their neuronal protection in vitro (PCT

Application No. CA02/01942 (2O 03/051890)). One

speci fic conmpound fromthis class, nanely

5- Br ono- 6- phenyl m dazo[ 2, 1- b] - 1, 3, 4,

19t8l‘Jl B&H‘l@ﬁoﬂ ‘? & §ILGE§ “Pm%ﬁ%béwdm@hth d?@n—@’ T %F%ased Drugs

2(§)n 8%3% 1§P§bl 5'96 éﬂfe'ica'ﬂ}r*ﬁ‘ls |dP6}°a?"r %I"ed *Qéi ‘3“9 .'qfvde%@aéma" alkyl
gr&u pskat R RAH R? dArAdtREIM red (i tA6 ITA achBfyldd thes8 28mBBuhds, while

999 wever, this co tt
meeriiseher BT PO bR AP B PN ez d 2 (wo
o3rp1isbey.nore, the Applicant has denonstrated that this

conmpound is rapidly degraded in mcrosomal fractions,

limting its therapeutic potential. 15 Prodrugs' are
O mﬁm@bmpotﬁnohfmmm cﬁlassmamélyc’b -Bhoong; 6-pie ny midezgpi2atié]-1,3,4,-

g2t e B R/ L1d, RLBH Beo=Rh SRGifa RURE 5-Br-6-Ph-

'su €s as 'prod
ITB), e b §homd1dsdrsplw@nﬁ@rollfdﬂ@tlve@xtl\ztyl(Ghdaﬁ tPoKsindia. Arzneim.-

F&'ghe CL@)@ ds}'l\i‘%%ééh 28'%8\@)%% ?S ﬁé’ 18 6r\‘%t @4 aﬁrg@ﬁve
thanapewic aghnt, Nue togthe aptlvemr@pnarah% u@hezmom HisoApplicayt pas
de%nsg%g)thagﬁﬁs g’c?r%pon.lﬁl:lj Elﬁly%gﬂ—a\ﬂ%d NIRRT fFQ&lons limiting its

present invention relate

ther@pdtatm{oﬁefmab] 1, 3, 4, -t hi adi azol e- 2-sul f onami des, 25
represented by Forrrula l: RS OS-i_ R R-NR2 SN I
In particular, this application is concerned wth

Pdegy PrespipeRalRiOfagtive M@\saf A drvg, which dggrags e He asjiveaform in
vn%3 YThelis@Wp sinfphs e (a- @ac@%ulf&ﬁ%ndé@@as%@dr@és RakCben previously

npounds for the 30 treatnent of neur tiv
AP IBE P (e IMNrS PR O ST aeBR BT ey, & J. . al.
J. e enem. ZOOWa)aH}FIBQ%‘%@@@ah@N@hﬁQ R.ANceraneslopkiaim. Dig

D'lé%% %&&%é %%g%ge% wherein RL and R2 WO 2004/ 111061

SUMMARY OF THE INVENTION

The present invention relates to imidazo[2,1-b]-1,3,4,-thiadiazole-2-sulfonamides,
represented by Formula I

R5
0
O ” N\
e
R-N 87N

R2 I

In particular, this application is concerned with N-acyl sulfonamides, wherein R’ is
represented by an acyl group (formula I-b), and the use of such compounds for the
treatment of neurodegenrative diseases and for the treatment of proliferative diseases.

The application is also concerned with the use of sulfonamides, wherein R' and R®
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i ndependently represent Hor (Cl-4) alkyl (fornula

I-a), for the treatnment of proliferative diseases. 5
wab@4nimey| sul f onam des represented by fornul aPCF/IOA2004/000873

di splay altered solubility and pharnmacokinetic

properties as conpared to their parent sul fonam des,

formula I-a. This may be characterized by aqueous

sol uble formulations with ndutral pH and/or inproved

phar macoki netics. RS RS 0 N, enzymatic O N-. Y-N

S-,--Nde-acylation HN\\S _NR o H (in vivo) H
mcféb%ﬂa’érﬁy kefteddt PLOrRCA -4Ralkyl @fo@mﬂ@ PHN ST thepReRFRAL & hrddferative

formula |-b are converted in vivo to their parent
disggP¢onani des and may act as prodrugs for the parent

sul fonam de. BRI EF DESCRI PTION OF THE FI GURE 15

Fi ur shows the effects of ounds 14, 45 ..39 and

gy ¥ RaTEBR AR ISP RRGEIE BY R TIATaN PR AR ALy and
pHaFrﬁ@doRm\etM bﬂ@péﬂlé@bﬁbﬂ)mpa}esm thafr paresthutfecamigés) fatrivteniad. This
ase NCV as co nt 1.l I

b SRR Ro g SaEH P eyt PR RuE i PRl Mroved
phbfndcbBinetiddcg) . The N-acyl derlvatlves 45, 39, and 31

(3, 10 20 and 30 np/kg), denonstrating simlal

potency at 30 ng/kg in this nDdeI of p ri pher
D QESCQ‘ZW'T‘F‘ KM} q%g AND

neur opat hy. AN

PREFER | 25, T

|n1dazé£ fi b]21, 3 tmdﬁﬁég$?e 2! sULfoﬁan1%es of
t he pr entH |nvent|on are represented by Fornula I:

O N Mmdal-l® N SN Ri formula I-a

Compounds represented by formula I-b are converted in vivo to their parent

sulfonamides and may act as prodrugs for the parent sulfonamide.
BRIEF DESCRIPTION OF THE FIGURE

Figure 1 shows the effects of Compounds 14, 45, 39 and 31 on Cisplatin-Induced
Attenuation of SNCV. Rats treated with cisplatin display a reduced maturational
increase in SNCV as compared to control animals. This loss in SNCV is prevented by
treatment with compound 14 (10 mg/kg). The N-acyl derivatives 45, 39, and 31 (3, 10
and 30 mg/kg), demonstrating similar potency at 30 mg/kg in this model of peripheral

neuropathy.
DETAILED DESCRIPTION OF THE INVENTION AND PREFERRED EMBODIMENTS

The imidazo[2,1-b]-1,3,4,-thiadiazole-2-sulfonamides of the present invention are

represented by Formula I:
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WD 2004/ 111061 PCT/ CA2004/ 000873 4 or a
phar maceutically acceptable salts thereof, wherein: R

w@p@4RPI0ar e i ndi vidual ly sel ected fromthe groR@I/CA2004/000873

consisting of: 5 a) Hand C(1-4)- alkyl; b) C(OR9,
wherein RO is selected from C(1-18) substituted or
unsubstituted alkyl, substituted or unsubstituted
aryl, substituted or unsubst4tuted heteroaryl; and c)
CO-(CHR2)n (C(O)p (OCH2CH2) MOR10, wherei n n=0-6,
p=0-1, m=0-22, 10 and R10 is H, substituted or
o@ﬁé@ﬁbéédﬁbﬁg decdptible shikthereStiBhtcindt ed or

unsubstituted aryl, substituted or unsubstituted
het eroaryl ; d) C(O) (CHR11) n-NR 12R13, wherein n=1-5,

R11 R‘Sar@ei@é ﬁﬂlmfcn@ny 5&&:@%@ theC@BSp SdrishRGn@ bf:
hydr gen ‘2?3 Lt ut unsubstituted C(1-8) alkyl,
subs | tut'éan ﬁ)s@ 'l’l t uted C(1-8) aral kyl,

Sugsﬂs)! t ut@(g))ﬂ? whasait &P idsﬂa&:ﬁbdﬁ&;@@-ﬁﬁ) sﬂbstltuted or unsubstituted
titut t1t -
Rz and s S ETHER VbRt anEbe R RRl VoGl
consi st lrigate)‘baﬂyygnd)gent substi t ufagd or ug-subst [ t;Jt ed
1- -
S al Kyl , ¥ é@é?ﬁ%&?é@)g (86 IB'%‘P | [?ut&’eﬂ&é %%%_Q%ﬁ Oq m=0-22,

subst i t utand RP is ith,rmnbmiuted ot enbul$titutgy Qﬁbﬁkalbﬂr‘ylbﬁtltuted or
substi t ut g u9§httﬂ9§5r&§%b éﬁhﬁ%ﬁ @ﬁ@ g%st.aﬂe Phéiuteaabony!

substituted or unsu , 18 carbo
subs®) t utG@)EHRSuNBI R uvbereipnE18), R" is selected from the group

het er oar yéoﬁe.%mﬁa{# e ,ogbglt%}eﬁ?%r%ﬁg%ﬁéé GU-8) alky,

conbined to ere

substit ut%@s@iutedmguwtitv@ﬂéwﬁée@wbywsﬁeﬂed fg nsubstituted

system 2@(1%3‘ SBLRGE8dr [nemsithied Qﬂﬁ@fhé’t@%‘éhﬁténag{1bénd
H, net hyl and substltut ed or unsubstituted benz R6

s sol coti¥darg igaividHellygeisisddemsihe oo wnsisting FHhdrogen,

C(1-6)-al éi%lstltuﬁblkb‘ﬁhh&db%ﬁtdte@@1%?ﬁlk@sédﬂsﬂﬁj%@ or unsubstltuted c(1-
C(6-16)-aryl, substijt stjitu

ot er obr O aralestPetiiigd Samests@use UL E Sel. sibsiBied o

sugst it ut@g;uaéugbtew @Ebﬁﬁdtéruérgd s@bsla{m@ewd)rl L&\%hlﬁgltuted c(1-8)
substi t ut an unsu te CcO I a

S damant y1 e Setted o insitEsd G o Grtots of

the aryl arosﬁtetedrdbangubsﬁiﬁteﬂlmsslsb heterviasylcapiborgt] jpawkerein R'? and

g?[)ggﬂf/l | I%g“r | %%HV?/I fﬁg?r?ntl%r%t?eers aF ¥ b 1o DRISHQBLY Lubstituted or

unsubstituted heterocyclic ring system;

R® is selected from the group consisting of H, methyl, and substituted or

unsubstituted benzyl

R® is selected from the group consisting of

(i) fluoro C(1-6)-alkyl, substituted and unsubstituted C(6-16)-aryl, substituted
and unsubstituted heteroaryl, substituted and unsubstituted biphenyl, substituted and
unsubstituted diphenyl ether, substituted and unsubstituted coumarinyl, and adamantyl;

wherein adjacent carbons in ring systems of the aryl or heteroaryl R® substituents
or adjacent carbons in ring systems of the aryl, heteroaryl, biphenyl, diphenyl ether, or



WD 2004/ 111061 PCT/ CA2004/ 000873 5 counarinyl R6

substituents may together be substituted by a fused
weyokoalokyl or heterocycl oal kyl ring, which cpci/oakdoyooos73

or heterocycloal kyl ring may be further substituted

by one or nore an al kyl groups, or two al kyl groups

joined to forma ring; 5 (ii) a00O0o0a0O (iii) 10

R23 R27 | R28 RR6 R6=~ 4 I5\X RRs 2 3 R24 ring A

ring B wherein Xis represented by a bond, 0 or

S(On, wherein n=0, 1, or 2, and is attached to ring

cobmakingl IRe sabstlﬁlen@méy i@géﬂhbﬂ wSub&ﬁtufa%ymusem@d%au@l or
hezfrlggyggogﬂy{;gn%fnw&:& gsrlgajl&k g or%%%ﬁ&qﬁlo%ﬁﬁy[e@ﬁwg? {71?) Q{r@ér substituted

bySdHeSdr inidié beakyl Jraupst bir taragiikyRe8ued joinked ¢ Brr ring;
i ndependently selected fromthe group consisting of

5 H, hal ogen, C(1-8) alkyl, C(1-8) flouroal kyl, C(1-8)
al kaky, wherein any two adjacent R groups nmay be
conbined to forn1nenbers of a 20 fused aryl,

substi t ut edﬁ ry hetero r o.or subst t
het er oaryl , \r g ystem [ v) 4/ 131061
PCT/ CA2004/ 6 R2 8 R27

(iii)

10
R23 R27
‘ R28 R26
_\X R25
2 3 R24
ring A ring B
wherein
X is represented by a bond, O or S(O),, wherein n=0, 1, or 2, and is attached to
ring A at the 2, 3, or 4 position;
15 R? on ring A is selected from the group consisting of H, halogen, C(1-8)alkyl,

C(1-8) alkoxy and represents up to 4 substitutions;

R? through R? of ring B is independently selected from the group consisting of
H, halogen, C(1-8) alkyl, C(1-8) flouroalkyl, C(1-8) alkoxy,

wherein any two adjacent R groups may be combined to form members of a

20 fused aryl, substituted aryl, heteroaryl, or substituted heteroaryl, ring system; and

(iv):
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R6 4 /|~ ' X heteroaryl R6 = -heteroaryl-X Res 2 3

ring Aring B RRZ4 RR5 ring Aring B R6 = -heteroaryl
wotvetieroernryl ring Aring B wherein 5 X i s reptBsaniogdo0s73

by a bond, 0 or S(On, wherein n=0, 1, or 2; R23 on

ring Ais selected fromthe group consisting of H,

hal ogen, C(1-8) alkyl, C(1-8) alkoxy and represents

up to 4 substitutions; the hWeteroaryl ring systens of

ring A and B contain at | east on heteroatomand are

substituted or unsubstituted; 10 R24 through R28 of

ring B is ingependently selected fromthe group

consi sting of_sH hal ogen, C(1-8) alkyl, C(R¥8) R¥

fl ourgal ylg &>J4-8 al koxy; and, wherein any pwe

adj alentiR ~hedgropy! c oRBF ricd-heleroiytmX @ REY a

fused aryl, 2substituted aryl, heteroaryl, or A o5

substitutediheheroagylp ring system 15 In Rfle R

definitions of the groups of Formukg A, C(1- E;pnggl kyl

means a straight-chain or branched al kyl group having

1 to 8 carbon atons, such as nethyl, ethyl, propyl,

i so- propyl, n-butyl, ciso-butyl, sec-butyl,

tert-butyl, pentyl',¥61=| éo_-%ieﬁ‘if?e! Inebpieroary!

1-ethyl propyl, hexyl, and octyl. The C(1-8) alkyl

noi ety of C(1-8) al koxy, "84 8) al RSABul fonyl, C(1-8)

al koxyl car bonyl, C(1-8) al kyl am nocarbonyl has the

same nmeaning as C(1-8) al kyl 20 defined above. The
WhEOM moi ety of the acyl and the acyl oxy group means a

st r 3 ighépresdntecbyoa bdirda Oodre3{Ox) Whereinl n=@x duw Zhaving 1 to

18 o) t , I
12 5 BN R AR AR b OB HCH
C(deh eliokeand ipptesents op ta4 kebssitubiansi| car bonyl group
des I%é P%tgrogﬁh HX%sy-gtE?nsacgf}Hng LRt cHtaih2E16850dm hdtdtBatom and
and “aryl car

aryl carbony ) am n onyl ‘groups neans a
arg saeabituted/omusabstiteds car bon at ons 25 such as, but not

[i migee & hi; .
T O B i D P
H, hatsigen He(1HB ey b &4 1rB) faveralityb EBealbaryy pedr bonyl groups

conty@{dreifbiny &RSdjQBAE REFRIHS nly®& combined to form members of a

fused aryl, substituted aryl, heteroaryl, or substituted heteroaryl, ring system.

In the definitions of the groups of Formula I, C(1-8) alkyl means a straight-chain or
branched alkyl group having 1 to 8 carbon atoms, such as methyl, ethyl, propyl, iso-
propyl, n-butyl, iso-butyl, sec-butyl, tert-butyl, pentyl, iso-amyl, neopentyl, 1-ethylpropyl,
hexyl, and octyl. The C(1-8) alkyl moiety of C(1-8) alkoxy, C(1-8) alkylsulfonyl, C(1-8)
alkoxylcarbonyl, C(1-8) alkylaminocarbonyl has the same meaning as C(1-8) alky!
defined above. The acyl moiety of the acyl and the acyloxy group means a straight-
chain or branched alkanoyl group having 1 to 18 carbon atoms, such as acetyl,
propanoyl, butyryl, valeryl, pivaloyl and hexanoyl, and arylcarbonyl group described
below, or a heteroarylcarbonyl group described below. The aryl moiety of the aryl, the
arylcarbonyl and arylaminocarbonyl groups means a group having 6 to 16 carbon atoms

such as, but not limited to, phenyl, biphenyl, naphthyl, or pyrenyl. The heteroaryl moiety
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fromO, N, and S, such as, but not limted to pyridyl,

pyrimdyl, pyrroleyl, furyl, benzofuryl, thienyl,
whemwaottbenyl , i mdazolyl, triazolyl, quinolylPCT/CA2004/000873

i so-quinolyl, 5 benzoimdazolyl, thiazolyl,

benzot hi azol yl, oxazolyl, and indolyl. The aral kyl

noi ety of the aral kyl and the aral kyl oxy groups

having 7 to 15 carbon atons;7 such as, but not Ilimted

to, benzyl, phenethyl, benzhydryl, and napht hyl net hyl .

The heteroaral kyl noiety of the heteroaral kyl and the

fi?w@trfé[éi@ér?ﬂ éﬂd't@é(bfetgfo@%ﬂl?armyl g}guﬂs édmalﬁatqaééa @fe ﬁét@h) a’rl§m
not limted qallfnollga){,k?e

ffoah(a N<@dgRisHel P%%Uh%?fr‘f%'ted é’»‘é’r‘%‘b@frlnﬂ LRy

beﬁidfuﬂyl ﬂfébﬁyp bBRsotHieryd n%ldlaﬂﬂﬁpﬁﬁﬂﬂﬂt quinsybiss-glinbiient s

beeiolmgi)gngk{l/‘n’ nol?yb Lqug W{yf oxg%?yl @r%dnqﬁl p%amyymmel){/ of

thedralkgl, andithé aralkylsRy grocljjpﬁ h@km?g fo 158¢arad>rkatﬁmm $uzh as, but not

. di ane, dio i0 n

e K0 8RS RN S Sk D R0 gy mos

of thechetdrearalkl-By tiad kgtéroamﬂqytog(y gfom.pla hadd 78) 15 a«’arbov(yuchtdsebut

nogfrwtq%)t %u%%%%@?%%'onnd@ﬁﬁqh{l hd 108" g;fum@ﬁgln?éth 1OV substituted

C(G(B).alsyl gabup/hasgi ioBpindepesdertiy-substidutorendsi stgh as bd(rot Bited to

SO ST 1Ty SRR 15 0oty v, s

mqmeosd;tfé(fl i8) atkglamine; dioweland, Kipkanrg, @Ukuglaeacﬂmdwbtblome t BhesC(1-8)

algymS@g{]&m %zbfﬁ@geacc}( al%ﬂb%%d %H@?@ialﬁ??ﬁ?&? Pk d1B)

alkpay, s (1 8)cqll10><89arb<pwd»ay@ aﬁmﬂm anﬁhde lower alhylﬁmmomm or

su%%ﬁ&%(nls @th@k&ﬁé‘tﬂ%‘fed@m a%lksilcgro@ﬁﬁiammgﬁﬂe rr%%nﬂciz%s C(1-8) alkyl

deﬁmnggapvet H‘ée gent%[tlgbtedaquyyhgﬁp%ltutgﬁ aetefq@éyl he 8ub %pd) aralkyl,
anfl gi;&%Lh&)'esgﬂnga&L ”%ggﬂ’g'kﬂ g@é@é@%g@gaym@o 3 h@gpmtéhu s&géﬂtéd
[ abov

Sutméuew& éP%%Wt@OblﬂwE?& &ﬂréba'?»r' dgoxm (5{ o{} OXYtCEFROXY
C(walalkﬁ aFUoﬂQISm&blCehmﬁ@ mdHstor IR (1-BYBlkyesihe, aZno; Bk dlogen.

[ ri r pho
THEIHaT lw%r?'ﬁ& F Rertedera el Be St Aok B8 S8 afgramino, and
thé mr@-clelflio}/dlnC(’l’.-E) al hﬁammolgﬁaipkﬁlnolmg tﬁeysmmua]tahas the same

oa a car bon .

SR Bl FghenebSe! 1p BRler BEtoln BraSPHRE R girogen
at@m mmxdes éingssich aasbut yiot lneiteldytd, pygotyl) piperidioylugiperidino, -
oSt Aonid S SRS Ry G EraPRY, ol and soimdy
Thiehog clbalkyg . moHitg nfelaus;a_@ad:lkqﬂ!{yl gwiup tof thedrdicated hwwegr of carbon
atbhdl % Rfr’akrrlgsdp r%@&iﬁg%y&@&%’]ﬁ U RS, ek Q0BT
grahmveqludescylcwprmle dydinprepyinaioyli gyslobulyhryciershtyh sy@iehexpor-
noljl'%e Sﬁgaﬁﬁn Bnd Wdhke. TRERu r%@ﬁ'n%let?ﬂ%a%gﬁeﬁigbroalkyl

stituents are preferably selec from
greptroinvhidhreresaringge bvdromsmw@_ﬂf@wdwﬁ(w et voos 7S

defined above, is replaced by a fluorine atom, such as but not limited to CH,F, CHF,,
CF3, CHQCFQ,, and CHZCHchg

The substituents are preferably selected from the group consisting of:
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8 1) H, halogen, nitro, cyano, C(1-8) alkyl, C(1-8)

fluoroal kyl, aral kyl, aryl, heteroaryl, C(1-8)
wa@bkdglicasbonyl , aryl carbonyl, heteroaryl car bonRCT/CA2004/000873

azide, B(OH)2, and adamantyl; 5 2) XR19 wherein X=0

or S and R19 is defined as a C(1-8) al kyl, hydroxyl,

C(1-4) al koxy, fluoroal kyl, aryl, heteroaryl, |ower

al kyl car bonyl , aryl carbonyl ,8 heteroaryl carbonyl,

| ower al kyl am nocarbonyl, and aryl am nocar bonyl; and

3) NR14R15 wherein R14 and R15 are independently

def IHﬂ%\lo@én Glitlo, %ﬂ/arﬂi bw -8) é]kyl o) Giidrolkd, aaptyIRdS!, Asteroaryl,

j ol ned form a t er oal rin em 10
wherdi ﬁs alsylgarepay e’n)ry'a%/ sz' *@? agy'C?r‘F)éw %%’Iﬂm and
ar aldggan®gryl , heteroaryl, C(1-8) alkylcarbonyl,

ey RS RSP RHRB e 5 Sl o

su b@ukow,eﬂmbmakys ahyll, Sletetoaayiplo@er &)fk&arbxiﬁnyl faeylcpgelinds

o HetsgsaryBSibRnd. 1870, estioniR p) BRldrfho Ry Fona
op} iNRIRT sueesirs R'“Eime RIP arsdmdependeatly nleimadsasrmaf&) atkgl, or
CONMRLeNSR & SHE R P grsei meag todl‘laﬁ'ﬁ LiG ﬁ?lr@rh%teagal%lﬁbh%%?séem

their racem¢c, re
wriemelngaldﬁ(ﬂj-%h&vlnﬁﬁe&mfiucmalkyl a@d@bﬁ%lf@t@mwls C{heé) eof .

anmrso%g%@%m@%g het@{oagfl’c%%cﬁm an@é(1u§ﬁﬂk&@rrﬁé¢bmxher

I nc nmans mat es
suhetitaied, prefevably by the Su@ﬁﬁlé@pfs g6 tisted a@l@/@s cats, rodents,
and the | i ke. The pharmaceutical conpositions of the
invention are adm nistered to subjects in effective
Seime ofhe compousds desqribed Apsilnionipimeie eaereMhtelpentres and may

thi§§i0S Asd 16 cﬁéét&@brﬁé!rstath@ oﬁﬂ%ﬂsom@te THalHr&ddnt inbéntion is meant to
ressi on of halt al toget her the onset or
Coﬁ?%%?e@

dshehpeiblefiasipregrsas el ardhplArcPR, Fsoived and

erfa@tichhéricany Slire SRl MtBpHmaddilicdlgabidpibiag saIRtBérbboN
being treated. An effective anount for treating a

neur ol ogi cal disorder is that anpbunt necessary to

Tﬁia‘téftﬁtsuﬁ}@y,t S)V‘Tﬁéh@ﬁt’f & uédﬂdieﬁéglﬁ may@éfelt hen@'ﬁmdisﬁﬁonmng humans,
and/ or revers or sta e
PSS alsPE PouR B SEEt SPEsioheets. ST R et o

t he partl cular condition being 30 treated. In gener al ,

an ef f ect QL. treat borg neur o

TR BB SAPRO s ot e LI ar RER AL3E s lttse n
effeatrmanntsaWneaﬂbcﬁvleeammmt wpansthatsanaomoi oecerseany(bcpdeelay he onset

ofﬁ@hlgﬁ gd g%mv gﬁ%&}@é&eﬁ@ér‘{ﬁe %%K@ pljoglreﬁgl[)ﬁ 81‘ brn(gagnose

thalpatieulaeongditidh sesigeptorss afy thef fasiiulay eordittamieingirgated, ent
menory | oss, but is WO 2004/111061 PCT/ CA2004/ 000873

9
An effective amount for treating a neurological disorder is that amount necessary to

affect any symptom or indicator of the condition, and/or reverse, halt or stabilize
neuronal degradation and/or cell loss that is responsible for the particular condition being
treated. In general, an effective amount for treating neuropathies and neuropathic pain
will be that amount necessary to favorably affect the neuropathies and/or neuropathic
pain. For example, an effective amount for treating neurodegenerative disease of the
CNS, such as Alzheimer’s disease is an effective amount to prevent memory loss, but is
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not limted to the anelioration of any one synptom
Simlarly, an effective anount for treating
w@aritn®en' s di sease or ALS i s an anobunt necesBEr/¢AR4/000873
favorably effect loss of nuscular function and/or
control, but is not limted to the anelioration of any
one 5 synptom An effective anount for treating
gl aucoma and macul ar degener@ation is an effective
anount to prevent loss of vision. An effective anount
for treating a peripheral neuropathy is an effective

nRTRHEY toftRE aﬂéﬁ%)f&ﬂ)tn' d1@n¥ BRe SAMRbRPSRGP ran'?sﬂ’e&tiv@ﬁarﬁdﬂlﬂt for
progressi on of PNS sensory or nptor nerve (%/rsf ung

treqting Parkisen's dispesarrAl-S i @8 @mospinacsasanyio fay e@v& 01 S5 of

mbstule Ao arior@bh®a! butes oTkiAEd fothe bimeRdrbiith 6F any one
mammal i an_cancer cell {%rol iferation js t

at amoynt .
SYRRIR S} Sfachve At fog fealiaglausems 2 ndr{a?ce%' Sﬁg%ﬂeriﬁh’a IS an
eﬁ‘e@ﬂiél etmcmm tAsrENemt l0s8 vEViSIOn. Ahafiéctioe asloat foi tzeating a perlpheral

i.an_cancer ce rolif 0 nd/ or
nqtpetvaS Pa ST fBuny Bl ey hae Ry PP EE el gh "
progrieBgion ofcRNS sensont dr rhdtat navmdmfurbﬂom ¢ut ib @otlimitedtto these
cessar 5 to favorably affect mammal i an cancer
SWﬂﬂ?m%?d¥F? Fation in vivo. Wen adninistered to a
subj ect, effective anobunts will depend, of course, on

t t t '
In o@ﬁﬁ?rﬁpgétgn #’t\/?%hn%gﬁﬂ‘y é%mg‘? nE)%P ﬁ%ﬁ c%qg?ra%g P?ofﬁYe‘?étioEYS that
amowrit nedasgamdeaifgshgry syanptemedindicater osihg @oem&pm/@h@’ht reverse,
0SB0 R Blcor E81 S ORRUEA o SRR B
fok hewarticalar eongdieon beingtigiatedy yitkstoiat ampynt bRiag dfte amaent pagessary

toRSv R %@%amrﬁaﬂaﬁ‘ QarflaF eemamer%@w In"&vo.

experimentation. I's preferred generally that a
maxi mum dose be used that is, the highest safe dose

WAEH Qﬂrﬂln%ré@tosé)%dﬁ%‘ﬂﬂe&ﬂ)e AT de;?e%dAoN@usét ¥n Bk
adm ni stration routes are avallable The G’Lﬁiular

3T SanIgeRPINg F9ated difsryerii T (g roRdon;) batont

pé}ambtemhaumﬁ@a@b fphpgicdrebiitidn! siaé and weiget; p@sdurr@uﬂ tedatment;
e sever ondi.ti,on

d
e et s oS G R SR Pk hooun t
theéd bff(kﬁ@l)ylary'Ehlﬂ Wgﬂhé laetdmd ;Eén bhiagdrieBsNWithomn mgm’tﬁﬁmfdu}lne
speakin racti Si ng
e efons s preferel PO elf PR pPRR Rettolt ghe
higimgst gﬁerdbd@mdoaﬁngotb@mwmeerbéIqMQnmtI evel s of the
active conpounds w thout causing clinically

unaccept abl e adverse effects. Such nodes of
Aadnety bbadnaitistoation meltesl erecavailgble. gbe phrticulsumbie geladted will
cal I - t I
o4 ooy 8 lp 14 BORCBE B S RELIRL. ORI
se¢leatedy ensnysrity oidhe opndlhmmwlr@a’c@d and thafdasagsreqyi@d for

th%%%ﬁﬂééf@@a%yﬁ%’ n%ﬁg&d'éf%g) %zéntion, generally speaking, may be
practiced using any mode of administration that is medically acceptable, meaning any
mode that produces effective levels of the active compounds without causing clinically
unacceptable adverse effects. Such modes of administration include oral, rectal,
sublingual, topical, nasal, transdermal, intradermal or parenteral routes. The term

"parenteral” includes subcutaneous, intravenous (1V), intramuscular, or infusion.
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10 Dosage may be adjusted appropriately to achieve

desired drug levels, locally or systemcally.
w@emenaloby, daily oral doses of active conpouneGT/@ARI04/000873

be from about 0.01 5 ng/ kg per day to 1000 ng/ kg per

day. It is expected that intravenous doses in the

range of about 1 to 1000 ng/nR2 per day will be

effective. In the event thaflOthe response in a

subject is insufficient at such doses, even higher

doses (or effective higher doses by a different, nore

| ocal i zed delivery route) may be enployed to the

tent that t .t
e e R
systehidallp Geneeilingailyl b&$d>d>seed>f activeusppoaes Wil bafrom about 0 01

gl b v o Ot B PR R PR e A Bl S BB R o
of eboutHeto 4000 miby/ryser ay will b'EI‘EéfBetlveam,tbe eserd ittt e response in a

suBROLRHERMENCG SHE) Q2o B SAFLAIMLBYLI B LAR 1AGRPUSscs by o

128rs Y SUrTact ant
diffenelitomorericcalized delivery rageray biemployed ’@rtde sxtamtithatmti@\t
tm@&ﬁcgﬁéﬁﬁfbed bel ow, and co-sol vents may i ncl ude HPCD
or ot her encapsulatlng co- solvents known in the art,
PEG and the |ike. The solubility of pharmaceutically

| |
Cﬁﬁ‘ﬁ’f‘@r X%e%%nmsteied asaanaét?ﬁle!)usbam HB8-dq065 R fon, being

stabil1zed by e use of an aqueous sol ubl €

dissqlvag SUsuRPP e @rpharmpacaHiitedy agtertablecyearaandiey r@@eemugous

for'nﬂﬁétléﬂ%r@%&rle@ gg éw gﬂﬁe metods %II knownEl)? tﬂ%f‘g é)f pharmacy These

roxypropyl cyclodextran (HPCD) ts
aqUﬁ@lFﬁﬁié’ Qfﬁ‘@ﬂﬁiqée%éoluﬁ%rﬂsg@ﬂy Eorg%if‘ pufferingagents, ‘T:Q“@'Ve”ts

stﬁdn%mmaantsa@o%wém@an&/b.eer&@bmat n%ra@sﬁltsf BQﬂér@ 8@ Bizbilizers
bases, such as et hanol am ne,

noet anm
ara e cibad bRy LR epBaT nstte B 2w fosapoh olisces-
soRenSMnbivh aNiBe Gft| PB8and@iclikeor sal ine) are typically
preferred for inproving the solubility and/or
stability of these conponds in aqueous nedia. The
Thesobdlityt éf@hSrnﬁmuﬁmedeﬁtableysdﬂe oplresmhkle dan e inbiebsed and/or

SHgRARS By e P RS spRB R tnf el FAGEPERE bcle
erﬁﬁpﬁdlz&mgbgmtsfncmde eydlonpxtraes, soct) aﬁgla,tdwyplfopylbﬁzlodextran
(H'(I;’o\r@ E%(Ql{']gleggpsa‘ﬂg %%mdg%kggarﬁlcvgntdnnc?rggr% Eél%r s&clﬂaats the sodium salt,

nor e
asgegllersdhe saltsdormmufasi tligenis bases, smleqmtbahongmlueu f or m y

o B 7 A DR PR o D DRy g s e

solutions (either water or saline) are typically preferred for improving the solubility and/or

stability of these componds in aqueous media.

The compositions may conveniently be presented in unit dosage form and may be
prepared by any of the methods well known in the art of pharmacy. All methods include
the step of bringing the conjugates of the invention into association with a carrier that
constitutes one or more accessory ingredients. In general, the compositions are

prepared by uniformly and intimately bringing the compounds into association with a
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liquid carrier, a finely divided solid carrier, or

both, and then, if necessary, shaping the product. 5
w@eoepasiosbi ons suitable for oral adm nistrati onPOEYARB®4/000873

presented as discrete units such as capsul es,

cachets, tablets, or |ozenges, each containing a

predeterm ned anount of the active conpound. O her

conposi tions include suspendions in aqueous |iquors or

non- aqueous |iquids such as a syrup, an elixir, or an

emul sion. 10 O her delivery systens can incl ude
liquidrear e, LRty didebdystid cailedas ol asdibka) iNGtet&drgaheping the

d@%#very systens. Such systens can avoid repeated

i'ni strations of the active conpounds of the
i nvention, increasing convenience to the subject and

h ; .
obpeRt PR eI i D SRR E iR a5 ForeR P Fon o
caphbges chcheté égbléta,adr inkenges, gasr cdm@rmdg 8 ysddetssmined lmnasnt of the

ac‘ﬂ\% Xcr%?:gdnﬁ éﬁigr B o%%lit%ﬁ% lrncgipééu?p%'ngiong 9\' Qﬁtﬁﬁgq/sqfqhgi%%r non-
adueptuamuidscsiuqid Bsg syrslpeatwlmrscu@i easulsjm)l esterol,

chol esterol esters and fatty acids or neutral fats

such as nono-, di- and triglycerides; hydroge
Other ¢edivery systempgan iiclugs time-releate igltaypé friqage opalgbained release

dehVety 8Pdtem¥e8uch Qdibing Ban SR FPeaRd dirfliftatiotSMBe active
conventi onal binders and excipients, partiall fused

camPRGHB#R &f (o AVETHION] INREASINGCOMERIERGHO the Hiliess BB ke Physician.

MER P& & réiSééeVdﬂiiVer? Qyst¥st 88 KANAKIE ak$ Ritbwrsie MRosafof Wiirahy
are adapted for inplantation. A long-term sustained

skilldn THﬁY nRde pelymaRlassd Syems SughARPAURGHE and jpalyglycolic
aoﬂﬁ ptdl%@i%ydh@és‘i‘éﬁa, pdl%aﬁi@ldcfbﬂb Adh@olyAet @F‘s'temé‘pthépéi’é‘iiﬁiw neRhding

eliv c levels
SISBSHEN pciletaAb chessiarol HArE Brd i arele of Repi HsLeh e
m6rb- d(ﬂ-yénd tigineerides;Myakgehiclease Axtdrad; Sisstic sy@émat@pmeebased

to t ki |
syPRisu Y Srbarcorpressr e PhRL A fivenipbB i budin §fipionts
pﬁwﬂh fUSepIimpiiaists @ad titaaeiikpalntaddmbrard puniis-béseld Hardwelre deltveryg

sy%Pe ga t%egl}i)se baf'neoofavﬂier rar r%lgga;# CQ?%BI IF%{IO or directly

urror zed,
hi gh doses of the corrpounds of the invention. 30 Wen

A ?oqg'té]'irgéiﬁia%g%j r%i%Ssé: ?1{ ?fsb %@ b%fusteg e"LBH% ?e%" Peneagg as used

armace ceptabl’e Tonposi
he®giomeanspbatdhé mrrrman’rmycqneimqtei:e&:rgd arcaﬂgad to @eiii/ershefapeutlc levels

ot L&0& Iii% cf?%ﬁ ?Hr%ﬁlegét Xé‘tdn\’i ep?‘efeFa‘B&FBS)tdaﬁL q_o?i@{}é]ijrﬁesrlﬁtained

andot er t )eutic I n

reiﬁase@imnianieareo/vei@npwe t%tﬁipﬁ%o@i@i]ﬁfd kel ipthgrateandiingldgl some of
th@?éi@é’s%%%t%ms%&cr%ﬂ aWR 2804 (bl Afd c&Td SAGQMHQARERYIA

phar maceutically acceptable salts may convéniently
trq;a@ng, sligl tuyorsrhyiacing the implant near or directly within the tumor, thereby

affecting localized, high-doses of the compounds of the invention.

When administered, the Formulations of the invention are applied in pharmaceutically
acceptable compositions. Such preparations may routinely contain salts, buffering
agents, preservatives, compatible carriers, and optionally other therapeutic ingredients.
When used in medicine the salts should be pharmaceutically acceptable, but non-
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pharmaceutically acceptable salts thereof and are not
excluded fromthe scope of the invention. Such salts
WO p@kad®e1 but are not linmted to, those prepardI/CARIw/000873
the following 5 acids: hydrochloric, hydrobromc,
sul phuric, nitric, phosphoric, maleic, acetic,
salicylic, p- toluenesulfonic, tartaric, citric,
met hane sul fonic, formc, mdRonic, succinic,
napht hal ene- 2-sul fonic, benzene sulfonic, and the
i ke. Also, pharmaceutically acceptable salts can be

pfﬁfrﬁ:ﬁlﬁ!uﬁébll?%c@d@ﬂlé Sifits ﬂﬁiyﬂion@ém@hl? akivsed pagreparsal t s,

such odi u otas I um or u
PreFBas o geee Al %P@r%e@ﬁxgggeéoﬁ?mmscopeg} the
invenfibi. eSlich @alﬂsQndhtﬂ@tbhyér@ﬂ?oﬂlglﬁltddgﬁ ;Ztlf'\oseeptrbﬁafreﬂ &pinrtee following
1.t abl e u eriln

e B oy i, S, Stk oSy, B St satiovto. -

toludneXuifoMid, tartatict ciiric, meﬂhdnamdfoalcshkmlc(malﬁﬂr&:W\bcpmm;nnbphthalene-

h
2 SRR BR ke S) B s i o FodflleafiadBblueSotecor
bd preparde a elraliekoetalLonaikdalios eatth glis,G08h es 064t qtassium or

u ek i AARASS( % W)
celeiR AR b reBlce R erE e Bl ety
dnktatbmlamlrmetﬁaeolaemamzam”sai argbine andrysiner s ar e

pharmaceutically acceptable carriers. The term
pharmaceutically acceptable carrier neans one or nore
Suilehteduffeiing agentsdndwde: paesrhate; duffers, acgtic geidiang agyalt (1-2% WIV);

mtﬁ@ GaASHY alshp el §%t\§/7\6n§rﬁ)spﬁogéﬁor@ra%ldséhbta3§bllﬁo fSOZ% WIV), as well

dmnistration to a human or other animal. The term

aB@b@FkEQM1@éW%€€s an organic or inorganic ingredient,
natural or synthetic, with which the active

i_ gredl ent is conbined to facilitate the ap

HBle e EYAURIRE S B PRk oA dricide (0004 0 0B AT S @b tanol

(oey@g%axvﬁ);l @rﬁﬁenlaqo 0Y-0CBRWING) &1d tHinieFosal (0e00a0). 626 Very), @k well
e?{present ntlon and with each other, in a
Srafee KR t “there is no interaction which woul d
subst anti al | y [ rrpai r the desired pharnmaceuti cal
Sui. ta =3 for or

o b hen e BT LB SR ) ooty

ac&dpbblies:brrﬁt meansbiee or racre coimpatiblebolidior ahquad fithezydilutamtst dre
0T

oG yiPa By SRR Sl RPLIRAP B o o v

animaleiibe mmmdchdiien’ demtés/an onghoid esinogaaidringredientanatonal of

)ﬁxﬂ@g L{Qﬁ# h|c9'|f thggg |\}erm&@5|bms \%ﬁ'ngine@ Eilits R ?Hé}glﬁatlon The

in°treating neur odegener a
cqnpsinefite mamemaMc@@M QQWMIOPWYWGUMO@C@BQ’ gommingled with

the molecules of the present invention, and with each other, in a manner such that there
is no interaction which would substantially impair the desired pharmaceutical efficacy.
Carrier Formulations suitable for oral, subcutaneous, intravenous, and intramuscular

administration etc., are those which are known in the art.

The compounds of the invention may be delivered with other therapeutic agents. The
invention additionally includes co-administration of compound | of the invention with

other compounds known to be useful in treating neurodegenerative or proliferative
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di seases. In neurodegenerative disease this is

typified by but not [imted to, COX-2 inhibitors,
wOSADB06acet yl chol i nesterase inhibitors for tPERCARIY4/000873

AD, such as tacrine, doneprizil, and rivastigmn, and

L-dopa for treating PD, and ACE inhibitors and insulin

for 5 the treatnent of diabetes. In proliferative

di seases such as cancer, thi3 is typified by

chenot her apeuti cs such as Taxol, cisplatin, and the

vinca al kaloids. In the case of peripheral neuropathy

dideagel af n@ﬁ(roéeééhékeﬁnvé‘@@@ése tﬁ@ﬂ@%fﬁ@d by WotLHot lifked to, COX-2

s SRS b PR br B PR G b0 g

doR sl SddsivastmiifdnarL-eoras i eating POhend AREGnHiigerd and lnsulln for
Prefera t he chenp

t her apeut.ic .a

the e B PR R L TLMaleraVE FBtRe Ut PREProRt L1y Gty by
chémbthegapanticsavel bappxalgigutatinpshdothe tvineatlkeloldsi n or der to

prevent or restore at least a portion of the

neur ol ogi cal function destroyed by the neurotoxic or
In thecoast bépearjphatal cewgiby indiiesd hyteetonit bger paunpating Awobld be

n f Vet .

dei e}f'ﬁg %%tglg b%%gé'tslrr?}%f%ﬁ%@}sIJ&Q@X@&?ggﬁ%%Pﬁ%ﬁIQ%Lrli])r_?’%g lf&r% of anti
captayphoeitails), ceblipuspdeyre (o thertdxie ageaf. Bisfearably, eampornd tand the

chgﬁlroich%?%de}ﬂgﬁ:a%eﬁ[ ar-gae?é% anmé]jeg I’aEI' el P\de ﬂ'ﬁé In¥ élé’ Riring an

ar e representatlve (e} asses o0
ovayenting neiog I irerimet inerHes upRYeS or Bgtore @Meaﬁt agertion chthe

neu%&&%ﬁ Rk orA@RRbyed 5 tABABlroRxRWP %ﬁ&ﬂ&tﬁe@Béﬁﬂc@@@ﬁN e

its chem cal 20 acti'on injures, %lrs or inhibits

chemetheeaneyiiq gangre @ywﬁwﬁ@fﬁpeéhc agrat Het GRoiges Bgweimmicity, such
s%@bxﬁﬁbglﬁg @éb)Fy EARE DAT) ‘éisHlQ% difosaE &intPiktind, BpitfBne or its

neop |aStIC gents such vi ncri stine,

de\,lyﬁb(pgﬁrlTﬁéolTMéT @@Fe&{”‘ #nd qeés\(gqlv?mthqﬁqf which giedppresentative of the

cld¥3bs oMadeRtsSwhidH inidaRXyopagspounds, - eg. , _
di deoxyi nosi ne; al cohol; netals; industrial toxins

i nvol ved in occupatlonal or enV|ronnentaI exposure;
By %)dicﬁé@err\ﬂr& Sndufotbaoggent” isr@ant Nalstancs tr@vm'rodga idahemical

ol TR BR85S0 Bl
Surh neutatovicsyets ibslude, bBGare Inot linhigsdtto emmaﬂlic agentsauck as
o5, SRUBSHRSR B0, SRR Pty LAY e
congrousds, egl, Heleoxyinosine; alcohwd) unmedals; imauskril twmdmvptwede’d 30
o 5 B0 o105 A AE Y gl or v
dases kt diamires oo theadteattic drugatage Antibiptich suetaal pandmiltin or
c%%ﬁ?ﬁ%o@%ﬂ’l’fegg%ﬁéﬁ:ﬁ\/ﬂémmglﬁ\t D ?6' imted to, Taxol,

cisplatin e vinca aI oi ds, and
5-fl uorouraci|. WO 2004/ 111061 PCT/ CA2004/ 000873 14

In RS MERtFRent of cancer where compounds represented by formula | are to be used as
pro-apoptotic agents for the killing of cancer cells in vivo compound | would be delivered
alone, separately before, simultaneously with (ie. independently or in the form of anti-
cancer cocktails), or after treatment with traditional chemotherapeutics such as, but not

limited to, Taxol, Taxoter, cisplatin, the vinca alkaloids, and 5-fluorouracil.



Exanpl es of conpounds represented by formula | are
listed belowin Table |I. Sone abbreviations used to
WO p@iaatoel substituents are shown bel ow. 5 AbbrReT/an2a@m000873
Substitution Ph; X=H} \ / X 4-F-Ph; X=F R5
4-morph-Ph -&N O OO NN R6 O\ ~ R2-NR S~N
di ox-Ph 3" -MeO bi Ph; X=0CH3 3'-CF3-bi Ph; X=CF3 \ / \
| X 4-(4-d-PhOPh -& O Cl4 Tabl e One: Exanples of
Compounds represented by Forrmula | Conmpound R R2 R5
R 1 HHHPh 2 NaHHPh 3 HHHA4-FPh 4 Na HH
eNrits 5 HHH 4-norph-Ph 6 NaHH4rmrph-Ph 7 HH

H diox-Ph 8 Na H H di ox-Ph - MG hi Ph :
Exaowlgsf ¢oproypds %m%mlﬁddwo‘s"f@ula T@rei'étea@etﬁ/ibw“ anEIe 1"Some
abBrevidachiidA to hliddtdubsiBuerits drddndvn below:

Abbreviation Substitution

Ph; X=H
4-F-Ph; X=F % < > X
4-morph-Ph §—©—N o)
RS P _/
O N-
R GAS ()
R—N S N diox-Ph
R’ ¢ o
3“-MeO-biPh; X=OCHsg
3.CF4-biPh; X=CF $
4-(4-CI-PhO)Ph § Oo

Cl
Table One:  Examples of Compounds represented by Formula |

Compound R’ R?| R® R®

1 H H| H Ph

2 Na H|H Ph

3 H H|H 4-F-Ph

4 Na H|H 4-F-Ph

5 H H| H 4-morph-Ph

6 Na H|H 4-morph-Ph

7 H H| H diox-Ph

8 Na H| H diox-Ph

9 H H| H 3’-MeO-biPh




12 Na HH 3 -CF3-biPh 13 HHH 4-(4-C -PhOPh 14 Na

HH 4-(4-Cl-PhOPh 15 CH3C(O - H H Ph 16

WERBECHPOHC(O) - H H Ph 17 tert-BuOC(O - H H PPCT/C82004/000873
Boc(H) NCH2C(O - H H Ph 19 TFA. H2NCH2C(O)- H H Ph 20

Ac(H NCH2C(O)- HH Ph 0 21 ON- HH Ph 22
HORCCH2CH2C(O)- HH Ph O 23 OYNHH HPh 01 O 24
HPh TFAHXN 25 O~ NHHPH OO 26 TFA HN H H Ph
27 (CH3)2NCH2C(O)- H H 4' -F-Ph 28 CH3C(O)- H H

di ox-Ph~ 29 CH3(I:H2C(O) H H di ox- Ph WD 2004/ 111061

H
O

PCT/[CAZGg41 000873 16N30 CHSCZCRRC(IP T 5 rMé;@)@pHJn
31 CHBC(O)- H H 4-norph-Ph 32 CH3 C(O) -
4-mogr phibh 33 CHSCH2¢|—|2C( O- H H 4-hof phBH%Fs Q'Eh
CH3C(O =z HH[ 3 = MO DbEh HT H 3-CF,-biPh
13 H H| H 4-(4-CI-PhO)Ph
14 Na H| H 4-(4-CI-PhO)Ph
15 CHSC(O)- H| H Ph
16 CH3;CH,CH,C(0O)- Hi H Ph
17 tert-BuOC(O)- H| H Ph
18 Boc(H)NCH,C(O)- H| H Ph
19 TFA. Ho,NCH,C(O)- H| H Ph
20 Ac(H)NCH,C(O)- H| H Ph
N o)
21 K/NJJ\;) H| H Ph
22 HO,CCH,CH,C(O)- H| H Ph
0O
S 7
23 OYNH H{ H Ph
>r°
0
24 /S\/\)k 93 H| H Ph
TFA  HoN
25 o\(N : H| H Ph
26 TFA HN % H| H Ph
0O
27 (CH5),NCH,C(0)- H| H 4’-F-Ph
28 CH5C(0O)- H| H diox-Ph
29 CH;OCH,C(O)- H| H diox-Ph




35 CH3OCH2C(O)- H H 3'-MeO bi Ph 36 CH3CH2CH2C(O)- H H
3'-MeO-bi Ph 37 CH3C(O)- H H 3'-CF3-biPh 38

WEHBOHRGSRC( O) - H H 3' - CF3-bi Ph 39 CH3OCH2C( QPET/EARN04/000873
3' - CF3-bi Ph 40 CH3CH2CH2C(O)- H H 3'-CF3-biPh 41 H H
3'-CF3-biPh 042 HH 3 -CF3-biPh O 43 tert-BuOX(O)-
HH3 -CF3-biPh 44 CH3C(O)- H H 4-(4-Cl-PhOPh 45
CH3OCH2C(O)- H H 4-(4-Cl-Ph@Ph 46 CH3CH2CH2C(O)- H H
4-(4-Cl-PhO)Ph 0 47 C~~~/ H H 4-(4-Cl-PhO Ph 48
PhCH2OC(O) - H H 4-(4-C -PhOPh 49 Oy NH H H

A N i S e S L o v T OO
51 QY NATH H| 4- (4- ®HEKQPh 0 pdld| th gnal 4eReRpFEs of
oy T SR S e
by flormdBa |{a CehgetatdSf0cTURE | H 4-morph-Ph

34 CHsC(O)- H| H 3-MeO-biPh

35 CH;OCH,C(O)- H| H 3-MeO-biPh

36 CH.CH,CH,C(O)- H| H 3-MeO-biPh

37 CH:C(O)- H| H 3-CF5-biPh

38 CHCH,CH,C(O)- H | H 3-CF5-biPh

39 CH;OCH,C(O)- H| H 3-CFo-biPh

40 CH3CH,CH,C(O)- H| H 3-CF4-biPh

41 /O\/\o/\n/z‘ H| H 3'-CF3-biPh

O
42 \o/\/o\/\o/\n/ii H| H 3'-CFa-biPh
(e}

43 tert-BuOC(O)- H | H 3-CFs-biPh

a4 CHSC(O)- H| H | 4-4-CI-PhO)Ph

45 CH,;OCH,C(O)- H| H | 4-(4-CI-PhO)Ph

46 CHyCH,CH,C(O)- H | H | 4-(4-C-PhO)Ph

O
47 (\/i/\iV\)\; H| H | 4-(4-Cl-PhO)Ph
48 PhCH,OC(O)- H| H | 4-(4-C-PhO)Ph
o)
49 OYNH / H| H | 4-4-Cl-PhO)Ph
XO




O N HZN I'1

o

0=S-

S0 52 F
's ZNF O N O\II

HZN--(~\ OS N 53 F F NN 54
~~N\ 55 HZNS/ NF C (066 N-BO

wWG200012004/ 111061 PCT/ CA2004/ 000873 18 ClI  NHXCTMOM297/000873
SINa O ci NNV \ O ~a 58 o%s" ci NH,
17
@\H?\
ff ‘
50 Os__NH H| H 4-(4-CI-PhO)Ph
>r°
51 O NH H H 4-(4-CI-PhO)Ph
>r°

Additional examples of compounds represented by formula I-a are lised in Table 2.
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Examples of compounds represented by formula I-a

Compound STRUCTURE
9 N
17NN

v
52 0
F
ﬁ N\N A\
_ 4
SandS
53 ©
F
~L
O N=NTN
Oull
54 S =
HN
F
OQ(ISDI_</N\N \ .
55 sy
Cl
56 —N@
O




i NNV \ " 1/ Br 59 o-s' s NHZ Br 0 NN 60 “s_

r=N HzN OS~N 61 Hz o H3c O NN\ \ \CH 62 H2N
WO2@H 1810602220 / -N\ 63 HzN S-11--N> H3CG- 0 ', PCHEAR04/000873

0% O NHZ NN1I~~ 65 Ol "N N\ \ 66 cB,-NF NFz F

F

18
al
NH, N
57 =L TN
)
o]
ol
o 7‘“ D
58 o;\\s\ WL ¢
N,
s} '/"—N/?/@
\ — Br
59 0=y s
NH,
~Lr
O NN
Sl N\
60 /s—(s)_N
HN
9 N
o:” /\N A
TS,
HN
61 jo
HC
O\
o0 y~NW/ CH,
N _
62 /S_<s )——N
H,N
O—CH,
9 No
0:'5!_</ AN
63 Hl s/]*N
HC—0
Bt
LN
64 A
S
o]
NH, N
| 2 /\N AN o]
0=§
65 g—<SJ§N
0 _NW
66 ,‘é/z )ZN Dr
0= S F/k
NH, F




WD 2004/ 111061 PCT/ CA2004/ 000873 19 F F O 67 NJ\-_~

o O°S" N OH N2 N~ 68 -s-j \/ OO0 69 O
W0 204851106 O ONF pt ~OO 71 0_sSIN\ / BCDCANOZ/000873
N O720_ 11" ~S'NO/ \ 73 0=0~s OZ/ IL 74 N2
19
1.
67 in@
0’\NH2 8
H /_/OH
2 N
=t VN A
o | IO
! OJLCHJ
NH: N
© | -0
I AN
70 HzN—S—</ J§/>—©-o F
o ’ \/\fF
e
o/’
NH, ~
| DO
7| o
W Ney ¢
73 O=ﬁ_</s J;}__Q_o/—/—
Otlcsl)_</N\N A\
74 Hol o
NO,
WC|
—NT X
75 oj‘s\fs =
76 M‘”WW
O’h S




s --Ncl 75 002ZS N'ry O\ O NHZz 0O NOoOH 76

0S~=N FIt WD 2004/ 111061 PCT/ CA2004/ 000873 20 N 77
wWOR4DI W6 78 O=S-< =N 0 YHz NON O CH, N-JIPEC80004/000873

00-085" NCH3 H2ZN CH O NNNN"\" j CH 81 0 0 ~SrN

NFa IBCCH CH 82 -Nc~ OSS) N7CH NH 83 N ~

20
P
77 ;
S5
M,
NH, N
2 2N
78 o=~ 1) =N
‘ g S N
q‘Hz Ny
79 A
o
CH,
o N,-—@Q
80 o—_—‘\ls/ks)%N CH,
HN
CH,
o N_chﬁ
81 B
M,

CH,
- CH,
82 5 48 o
0=
n, °
83 ‘M_Q/fg

84 AL
NH,
cl
o NN
85 O,“TES)Q/\Q}KF
H,

% SNy
™ F




aléul H SFF N\ \/ F8 ogSNN# A NAFF

85 OONSF Hz FF 8 Nr\ I \ &" HFF ~ H F W
wQed4n11me061 PCT/ CA2004/ 000873 21 H, C CH3CH, POEKADION000873
O=S -SSNOH 87 CH HCCH N\, HC OIl N88 O

S-ill NCFI3C- Hc CF6 O89 NV N 0% Sr HC
21
HG CH,
o,
L.
87 */J:\*Cg
HE c:,H’
E\IHZ N. Hl‘c’r.CH3
O=§-—_/ "N
” I ,
cr';,CHa
oy
B2
CH,
o NNTY HC
89 04“5\/25):" HC
M,
2 Ny CH
o=s—d N\ ° 5
90 s v
oH,
Q N F
A
N—s—( \>—<—F
91 i 8—<SJ*N =
o —N%
7\
02 S
NH,
(s} NN O
-
| AT
Taney
oyl
94 S )=
NS
CH,
95 N }“NW
H2le S)_N
o )~
=5
oo | =00




NH NH NGO I \~-M CH ~S'NNO 90 CH3 0 N ~-~FF

91 HHN o~s\~N "F F ZN 92 0 SSNNH2 N 93 0 0 S~" NHz
WORM4/196H2N S CH3 ~"\- 95 [ 1i"-"\\-~ H2N SSN MND6ALN04/000873

s~i Q H2N S -N WD 2004/ 111061 PCT/ CA2004/ 000873 22

OH BOH 97 0,-S SN %NH 0N 1,

22
OH
|
/Y@/B\
IEN OH
97 J A
0=Y s
NH,

% el
HN
-
F
.
99 3 47 9 F
O’\NH’ 'S
o N N O d
100 AL o
NH,

O o‘cH,
101 3 /—
9

102 2 /E‘NF

HN-S s F
-0y
103 & 5N B
EF
3
@ No
F
Uesth
105 A=
O’NH: i3
106 oL,




98 04 }. EZNF FF F 99 NNV \ " NF ONSNH -~
\ 1 100 0 0OS/-NCH NH CH 101 00" "sr \ NHiz O

wo bjoafiiroed ' \ | yOl"F 102 s~ HN S F 0 O N PCFEA2004/000873
"s/I\N~~~1i1 103 0J OFF FON1104 "_" i ~sN\ F
105 0 Os F F

23

—N X

107 S A
ﬁ /N\N N ~
108 HZN_(lsg_<SJ§N: D Ol

109 O

110 ook

111

o]
112 %Mﬁl/@ \QF

o]
Ie} 5
113 Qﬂ

114

115

116 e py ~\ Q




F 106 \ ~i "~ F HPN s F WD 2004/ 111061

PCT/ CA2004/ 000873 23 _ |
WaoeB4hikMeD ~SiN/ S N Oss-</ 0 109 Nc, 0
NH O ~NsNONO 111 ~ ~ F 0 112 ss"
11 HNS-- f 0113 p O-

114 0 J\ 0 N~

5 107 IXN\\ ' S; NO O N~

24
N
O
17 .
cH,
i P~n
HN—S-—</S J*u\ o
118 Qw’
e
HN—g—</ /L\ o
119 Q
e
O,
oY Oy
120 AL =0
Nr, 4
(0]
121 A= i
HN
v}
NN
122 { A=
o= \NH,
0 N N—
1l ~N N\
HN—s— |
123 I Y
CIH
N//
—N7 R Y
124 S
b,
HEBiH
o ‘NwN
125 A

0 1ROT/0W\2008/000873
FF H N ONN
01 O NHZN-S-CS\N\ 0 Br




[l ~IN~ 115 / \ Br Br 116 NHIx NOGO-CS\ i Npp O
WD 2004/ 111061 PCT/ CA2004/ 000873 24 f, ~ N 11 S'N O
wQa2004@H0610 N _ NNN-O NO O 118 / \ CH H C EMCA2(d4MBD0873
S/ 11 SNO119 O HC i pO//-N\V \ " r \ \\ NN

120 p,s 0 -0 0 p NN\ \ " " F 121 ~ S F H2N

25

126 Z\\Sl =

N—NS/@
127 QA D=

128 A= °

129 s~ =N 0
1 N\N S
HN—§—( Q—@
130 o
N—N/>/§1/©
131 o I,
A
y BrH
132 oﬁ\é\/gs): NS0
NH, )
HE
o —NW
133 O,“JS =
M,

H
e S &l

NH
135 12 /N\Nw
aneSag




G CH ~CH NN122 s~ ,=N O\ s NHIO N~\INMN N 123

HZN- ~S/ N CIH 124 0S~=N HH&H N 125 00 | N rGZ NHa
wOE020046111061 PCT/ CA2004/ 000873 25 N%A N- N PCT/CRZ008/000873
%/~ --NNHR2 O 127 /)=NOs 0'5 0- NHs 0 NN\ \

0 S>-NN 128 s Nz NH N ~i
26

136 s I ‘.\%\;

137 Hy

138 =8 s
NH,
HC
N
I\
o] —N ] CH,
139 A=A
\ k)
NH,
? ““NW
Oull
140 S =
HC—N S

141; R=SO,Bu 149

142; R=S0,CH,Ph

0 0
Oxl .
143; R= ;SOCFs 146; R= O\%@F

/
e CF3 "
o) 0
144; R= O\}%—@ 147: R= OQ%-@—O/
! )



129 0 s NO ONHNS -(/ "NV I 130 s )IIN~N=-\
\ 131 ~6 ,6 NBrH O N=NSO 132 o% S K.-,0 NHx O
woibi@4ANo0s1 133 0- 31 / S~=N NHi NHX N 134= 0 s~SPCUI/CA004/000873
135 ONHZ // ~i~1 V' 1 0 S ~NON W 2004/111061
PCT/ CA2004/ 000873 26 136 NE 11 N 137 s \ H3C S NN
\Y\ \/\ 138 0~~S,-N N
27

A PEG 400-sebacoylamide derivative of compound 1 is illustrated below:
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Neuroprotective effects of compound represented by formula I-a

Several neurotoxic agents and protocols may be used to induce apoptosis in Superior
Cervical Ganglion (SCG) neurons. Several of these insults include the withdrawal of
10  trophic support (for example Neuronal Growth Factor (NGF)), treatment with neurotoxic
chemotherapeutics such as Taxol™, cisplatin, vincristine, or vinblastine, and treatment
with neurotoxic anti-viral agents. Selected compounds represented by Formula | have

been found to inhibit apoptosis induced by the above neurotoxic insults.

15  The Applicant has previously demonstrated that selected compounds represented by
Formula I-a (R" and R? are selected from H and C(1-4) alkyl protect neurons of the CNS
and PNS from various neurotoxic insults (PCT Application No. CA02/01942 (WO
03/051890)). These insults include in vitro treatment of SCG neurons with anti-NGF
antibody, Taxol™, cisplatin, and vincristine. Table 3 summarizes a subset of the

20  neuroprotection previously reported.

Table 3:  Protection of SCG neurons from anit-NGF, Taxol, cisplatin and vincristine
induced cell death

anit-NGF SCG | Taxol SCG cisplatin SCG | vinctristine SCG
COMRONL () | Ik () | G (uM) 1Ceo (M)
1 22 7 5 10
5 22 7
7 7
9 3
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The above data demonstrates the neuroprotective effect of compounds represented by

formula |-a on neurons treated with various neurotoxic agents.

Several neurodegenerative diseases are related to the cellular or functional loss of motor
neurons of the CNS and PNS. ALS is a characterized by motor neuron loss as a result
of mitochondrial dysfunction, which can be mimicked in culture by the addition of
malonate to organotypic brain slices. P1 rat motor cortex brain slices were cultured for 2 -
weeks prior to drug and malonate addition. After an additional two weeks the slices
were fixed and stained with SMI-32 antibody which selectively stains motor neurons
found in layer V of the cortex. Compound 13 protected upwards of 80 % of these
labeled motor neurons at a drug concentration of 1 uM (PCT Application No.
CA02/01942 (WO 03/051890)).

Taxol™ commonly causes dose dependent peripheral neuropathies during cancer
treatment. When treated with Taxol™ (9 mg/kg in Cremophor EL and ethanol) twice
weekly for 3 weeks, Sprague Dawley rats displayed acute symptoms of chemotoxicity,
characterized by reduced appetite, weight loss, gait disturbance (a general marker of
Taxol™ induced peripheral neuropathy), and general poor health (PCT Application No.
CA02/01942 (WO 03/051890)). For example, over a thirteen day period control animals
gained an average of 50 g, whereas the Taxol™ treated animals displayed no weight
gain. All of the Taxol™ treated animals developed peripheral neuropathies,
characterized by ‘tip toe walking’. The extent of this neuropathy was analyzed by
quantifying the refracted light captured by a video camera as the animals walked over a
glass plate. This data was analyzed by Northern Eclipse software. The Taxol™ treated

animals displayed a 46 % reduction in foot-pad contact with the glass plate, as
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quantitative measurements of recovery include toe spread measurements between the
digits 1 and 5 and digits 2 and 4, gait analysis and electrical conductivity from the toes to
the injury site(PCT Application No. CA02/01942 (WO 03/051890)).

Rats were subjected to the crush injury and treated with either vehicle control or the
sodium salts of compounds 1 and 9, compounds 2 and 10 repsectively (1 and 10
mg/kg). Functional recovery was measured as above and improved recovery was
observed when the animals were treated with compound. For example, increase toe
spread was observed for those animal treated with compound (PCT Application No.
CA02/01942 (WO 03/051890)).

Various diseases which result in loss of vision are related to increased inter-ocular
pressure and ocular stroke or ischemia. Loss of the dorsal root ganglion (RG) occur
during ischemic insult and in diseases such as diabetes and glaucoma. A model of
inter-ocular ischemia involves an invasive increase in ocular pressure which results in
the collapse of the central retinal artery. Retinal ischemia is confirmed by whitening of
the iris and loss of red reflex. The inter-ocular pressure is normalized after 30 minutes.
This procedure is performed on the right eye and the left eye serves as a control.
Compound 1 was given either by intra-vitrial injection or via SC injections at 10 mg/kg
(PCT Application No. CA02/01942 (WO 03/051890)). The health of the RG neurons was
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prepared by the treatment of the parent sulfonamide with 1 equiv of NaOH, display
acceptable aqueous solubility (1-10 mg/mL). Use of these sodium salts has allowed for
their testing in the above animal models (PCT Application No. CA02/01942 (WO
03/051890)) and various pharmacokinetic studies using percutaneous routes of
administration; intravenous (IV), interperantenial (IP), sub-cutaneous (SC), and the like.
The modest solubility and long term stability of these solutions can be problematic as the
compounds often precipitate with time.

The use of aqueous 5-45% wt/vol HPCD solutions (either water or saline) significantly
improves the solubility and/or stability of these Na salts in aqueous media, as displayed
below in Table 4.
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This improved formulation has allowed for administration of compound 2 using
percutaneous routes of administration, providing superior plasma drug concentration.
When compound 2 is administered at 10 mg/kg SC excellent plasma drug

concentrations are observed (Ca=2.0 pg/mL, C4,=0.8 hrs). Similarly, compounds 6, 8,
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digﬁgy%/d%pdoﬁ%-éggér%gt%(hqegg%aapp?’gximately 20 pM. Anincrease in

hydrophobic substitution at R® leads to a 3-10 fold increase in pro-apoptotic activity.

Compounds 9 and 13 display ICses of 5 and 10 pM, respectively. Compound 11

demonstrates a 10 fold increase in activity over the parent compound, compound 1, with

an ICs, of 2 uM.

A significant correlation is made between the neuroprotective and anti-cancer activity of

compounds represented by formula I-a. Those compounds which are more potent

neuroprotective agents, for example compounds 9, 11, and 13, are also more potent

anti-cancer agents, and vise versa.

Previous reports have demonstrated that 5-Bromo-6-phenylimidazo[2,1-4-1,3,4,-
thiadiazole-2-sulfonamides (R'=R?=H, R°=Br, R°*=Ph; 5-Br-6-Ph-ITS) displays anti-
proliferative activity (Gadad, A. K. India. Arzneim.-Forsch., 49(10), 858-863, 1999). The
Applicant herein demonstrates that compound 11 is more potent than 5-Br-6-Ph-ITS.
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addltlonal 7 O days. The remaining healthy cells reproduce ang formed localized
colonies. These colonies are counted and ECsy, values are determined relative to non-

treated controls. The results are summarized in Table 6 (see Compound 153).

Table 6: Clonogenic assays with compounds 1, 11, and 13.
Cell line CompiiaodoI (uM) COI’ﬂDELIID:(Oi c1)f1 (uM) Compi?rfg c1>f3 (uM)

Du145 (prostate) 8 8
HCT116 (colon) 12 1.5

15N (neuroblastoma) 7 0.75

IMR32 (neuroblastoma) 0.75
Daoy (medulloblastoma) >5 1.0

MDAMB231 (breast) >5 1.0
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Ca{‘%%(c?%@" K. India. Arzneim-Forsch., 49(10),
858- 863, 1999) The Applicant herein denonstrates
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formula I-a, therefore, represent novel _a
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wm@ﬁﬂ@emﬁd@ﬂnn@beate the anti-cancer potency of
conpounds represented by forrmula I-a. In this
par adi gm Dul45 prostate, HCTI 16 col on, 15N

Cdvepounbs Hsted itETabld YRR HdenmobliastyatissjosBddyPCT Application No.

CWM d&ml\fﬁbgﬂ% 89651. dTH\é%y&?egﬂvabsro%ﬂfr‘ﬁ sé‘igl er'?‘d Ab&e of compounds
represented by compounds 141 to 149, and HPCD formulations thereof are herein
included for the treatment of cancer.

N-Acyl sulfonamides

Compounds represented by formula I-a display both neuroprotective and anti-cancer
activity. These compounds display limited aqueous solubility (<1 mg/mL), however,
their sodium salts and HPCD formulations thereof display aqueous solubility and stability
in the range of 5-25 mg/mL. Solutions formulated using HPCD as a co-solvent display
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48 hours. Conpound is added to the culture and |eft
wWo@Rooo11084 hours, at which tinme both conmpound RO CA2md/000873

cells are washed off the plate. Fresh nedia is added

and the cells are allowed to grow for an additiona

7-10 days. The remaining healthy cells reproduce and

formed | ocalized colonies.38hese col onies are counted

and EC50 values are determ ned relative to non 20

treated controls. The results are summarized in Table
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enons gnificant anti- cancer potency of
sel ect conmpounds represented by forrmula |I-a, against a

TH@ e dr & Nface&ﬁmp&’bm%ﬁ)h aﬁdylmgﬁanéﬁsu%ﬁé}ﬁ?dgg‘ as prodrugs has
5-Br-6-Ph-1TS dIS % ficant activity, as
n

beep m@%lytd@sgr&ﬂgcfgrﬁae j:)O)ﬁ 2 i @ltorg@@fﬁgﬁgmsggluwng celecoxib

(TQFF%“’@U Gt S39. mad 'Cr%hPQQWMa)?Ka@(Q) I1tsm 33&@ ME?ﬁlGl R. N, et al.
hobi c deriv
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representing pharmaceutically viable conmpounds for the
treatnment of a w de range of different cancer types
Treusythesis alpd bichafical evdldatidn bba witleoshget &f N-aolisufonamide

derivatives, represented by formula I-b, of the primary sulfonamides represented by
formula I-a is disclosed. Select compounds are summarized in Table | as compounds
15 through 51. A range of N-acetyl functionalities were incorporated in order to control
gastric and/or cellular absorption. N-acetyl chain length was investigated in terms of
aqueous solubility, lipophilicity and rate of metabolism to the primary sulfonamide. The
N-acyl moieties range in length from acetyl (C2) to palmatoyl (C16). The complexity of
the N-acetyl groups range from amino acid derivatives to polyethers. The utility of each
of these groups differ significantly. Short chain N-acyl groups or polar/basic
functionalities are intended to facilitate aqueous solubility for oral and/or percutaneous
routes of administration. Medium to long chain N-acyl groups are intended to facilitate
lipid solubility in oral and/or trans-dermal/topical routes of administration. Various di-

and tri-amino acid receptors are known to facilitate active transport of compounds in cell
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10 wt/vol HPCD - 10 g of HPDC dissolved in 100 mL of water.
20 vol/vol% PEG 400 — 2 mL PEG 400 dissoived in 8 mL of water.

Compound 15 is not directly soluble in aqueous HPDC or PEG 400 but is mildly soluble
in 0.5M PBS (pH 7.4). The combination of PBS and HPCD (25:75) increases this
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Tabl e 7: Fornmul ati on of Conpound 15 Fornul ati on

Solubility (mg/m) Stability 1000L10%4PCDor 20%PEG
wa@o@40110611000 L 0.5M PBS 2.5 1-2 days 250 L OrpGMCRBIS4/000873

10 >4 weeks 750 L 10% HPCD 250 L 0.5 MPBS 250 L 10 %

HPCD 25 > 4 weeks 500 L 20% PEG 400 20 10 wt/vol HPCD

- 10 g of HPDC dissolved in 100 nL of water. 20

vol /vol % PEG 400 - 2 nL PEG3400 di ssolved in 8 nlL of

wat er. Conpound 15 is not directly soluble in aqgueous

HPDC or PEG 400 but is mldly soluble 25 in 0.5M PBS

(pH 7. 4y —The copbi nation of] PBS and HPCD ( 25 /5)

i ncreases t#2s WD 2004011106( F’C’F/V@QZ@O4 6698784 |38

sol ubi | iHy—to—1ormgfr—Thi-ssotutton—isystabtefor

greater |thas34 weeks. R 2 fo|d >1wedase| briyesprdhility

may be obtained by using -a conbination of agueous PBS,

HPDC and PEG 400, as descri bed above. The aqueous
IngehéHal, kHel 3bavé /\b@celﬁdem/advme s6lablbat 50 niyrhie agdld Nabganoyl

st pre Gonagueal L8 el i Ade ety Phsds tgyelated o
the \Nasdety §upiz@t idses natlvoaslaféisI4ath thd vy Ryefiae abmpowtdscol
bR T 5 BB AP bl SRSt P o
scubititgais iuneldar as T ddEseno8 corfedatd aith éheBlog Bodf e ¢onngouoﬁs but may be
t
BB iab fS ProhioRylsfo P R RRED 5 10"/ vol
HPCD 10 wt/vol HPCD pH 15 10 >4 weeks 2.6 7.4 16 4

The S \f@oﬂ’{y %fé%é’lp}Ulé}d 3§'§/a§'ﬂ1rt?1élr |W<§slﬁ§at§d %§ lI'?CO%OI‘&QIg Hecadb into

the formulatlon These results are summarized below.

Formulation Solubility (mg/mL)

250 pL 0.5M PBS
750 pl. 10% HPCD
250 uL 0.5 M PBS
250 pL. 10 % HPCD 4
500 pl. 20% PEG 400
250 pl. 0.5 M PBS
750 pl 20 % PEG 400

50 % PEG 400/ethanol 10

0

0

Compouhd 38 is not soluble in binary PBS/HPCD or PBS/PEG 400 formulations,
however, the combination of PBS, 10 % HPCD, and 20% PEG 400 provides a solution
at 4 mg/mL, which is stable for more than 4 weeks. Compound 38 is also soluble at 10

mg/mL in a non-aqueous formulation composed of 50:50 PEG 400 and ethanol.

Compound 31.MeSO;H is not soluble in 10% HPCD, however, it is completely soluble in
dimethylacetamide (DMAc), which may be diluted with water to 25:75 DMAc/water, to
provide a 5 mg/mL solution with a pH of 5.4.
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22 8 > 4 weeks 2.26 7.4 23 5 >1 week 3.37 7.4 31 10
> 4 weeks 2.48 7.4 32 0 - 2.14 - 37 10 > 1 week 5.19
W@ 2eb4/18®60 - 5.58 - 39 10 > 1 week 4.85 7.4 4BCBHCA24/000873
week 6.26 7.4 41 10 > 1 week 4.96 7.4 WD 2004/111061
PCT/ CA2004/ 000873 39 42 10 > 4 weeks 4.35 7.4 43 5 >
1 week 5.76 7.4 In general, the above N-acetyl
derivatives are soluble at 4® ng/nL, while N butanoyl
derivatives are | ess soluble at 4-5 ng/ni. This drop
in solubility appears to related to 5 the N acetyl

Thtgﬂfmﬂse 894 @g@% %gg n&%bmslbgﬁ falebl ig\Mo%WHPbta, h&?e\Br,Q)f\ce
_conpounds. npounds are no 0 e
neyigalizgd veing thed? B! th/&?i% 'ﬁéD ?gééﬁh% rq pgiblp aﬁ% gro/mL.
Thesd Béthpdunits Beo Wssb &t s@fting imaleress fopfurber siebsbtonvdftite N-acyl
the | og P of C%}h,e conpounds, but may be due to poor
PolyATBIPAAPIA §IF8 BRIPhe propi onyl group with the HPCD. 10
The solubility of conmpound 38 was further investigated

by i [ G 4 ' h ati.on,
PHEEer 0oy c R PREBET B oRo Rl ST AP iR e
dirg%fgylgﬂ;lgfe%\?ﬁollégﬁ .Miﬁ&ﬁlriiné?m;p be 168G ﬂdg@&otm beN-5 M
oA g RRTS oy bpa R R BB ae dRago e Byiin b
eqBB df ethaoplamtrieubimthwmhmm@om-mmmdim/mmn of
can%BUHA % IS wivol% HPCD will yield a clear solution at 5-10 mg/mL.

Similarly, the addition of ethanolamine (20 pL) to a suspension of 25 mg of compound 15
or 37 suspended in 1 mL PEG 400/ethanol (50:50) provides a clear solution, which may
be further diluted up to 5 fold with water, without precipitation.

Compound 150 is freely soluble in alcohols such as ethanol and may be dissolved at 10-
20 mg/mL in the formulation described above (250 uL PBS, 250 ul 10% HPCD, and 500
uL 20 % PEG 400).

Therefore, the disclosed compounds represented by formula I-b, and/or their organic or
inorganic salts, display good solubility in aqueous and non-aqueous media, finding use

in various routes of administration well known to those in the art of pharmacy.

Compound 15 is converted to compound 1 in the presence of liver microsomes using the
procedure described by Cresteil, T., et al. (Cresteil, T., et al. Am. Soc. Pharm. Exper.
Therapeutics, 2002, 30, 438-445). Upwards of 50% conversion is observed after 60
minutes. When incubated with rat primary hepatocytes, the conversion of compounds
15, 37, and 44 to their respective primary sulfonamides, 1, 11, and 13, is observed.

After being incubated from 90 minutes conversion rates of 6, 18, and 12 % were
observed for compounds 15, 27, and 44, respectively.
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15 however, the conbination of PBS, 10 % HPCD, and 20%

PEG 400 provides a solution at 4 ng/nm, which is
wgar@blieobor nore than 4 weeks. Conpound 38 i s BCEHOA2004/000873

soluble at 10 ng/nL in a non-aqueous fornul ation

conposed of 50:50 PEG 400 and et hanol. Conpound

31. MSG8H is not soluble in 10% HPCD, however, it is

conpl etely soluble in 20 di @&t hyl acet anmi de ( DMAC),

which may be diluted with water to 25:75 DMAc/ wat er,

to provide a 5 ng/nL solution with a pH of 5.4. WO
WABR44rhihit8dd R rh{s(BOR4AERRET ompind 18 (Td-A ﬁlﬂ.)tiéSwalﬂdl@tﬂSuted

26 are not soluble in water or in 10% HP howeve
(Comce0 nelBtkin Blaspey Gonveysionef mmepoLnd vip /9 disphseesd with plasma

leVed® o PleabhRE § AL & 9Y- PB{; Fnatcdhversiy/ dﬂeompamﬁsl% to compound 1

corrpound_s al SO represen starti ng materials for
isfobsaried wigh plbemnatavels obfl reavhingagensk of Hugaily Sianianiy viei d

co%'vé*n%no%hébtgé%rvera’*?&f ﬁ'EPé‘c rb&ﬁlnhéf ns"lﬁ& FﬁH%BQ 56PN AHN BloBPSes
such ut not Timt to, anol am ne,
caicpriratignabeing simiiarto thal sitheir sefpaelyeririmanesulieagmise sqdiuen salts,
rebResgﬁtBB 8y Qﬂﬁﬁh% IIah QdMn@&r)éJj attht %Qﬁ@d@@e inffde SOV Hvol %
agqueous 5ol ub formulations. In this way, addition of
HRCB9 equi v of et hanol ami ne, di net hyl ani noet hanol or
4-am nopyridine to a suspension of corrpound 15 in 10
wt / vol % HPCD wi | L Iyl eld a c| ear sngutl on at b5-
Wheh freatediviin chemotheraRautic Rgepis SHEHPS derPhARY ‘éiﬁﬁ"ﬂfé“ r@éeode&’?"’p
véri@u@sﬁgﬁﬁmﬁ%f pﬁlpﬁéraﬂﬁe%%e?lﬁy O@cﬁh Fﬁ;?jlwhg% @éewnte'ﬁ%y dformula l-a
ende el hano ovi de
2D BroLET Rt eI i s ThEFTRbF borde oIt AR o
(SN(N)I d with water, w thout precipitation. Conpound 150
is freely soluble in al cohols such as ethanol and may

be dissolved at 10- 20 ng/nL in the fornul ation
Mdle:ﬂnrédued)ahewmte(@é@ ddniiBSered306 wig/kyQpARCDailya fra fiBO 0

ccln%g(gutl(\){ g agpngvezg flﬁ;] GCP%E%EI\% %éslg fqg%%&g§ %n%ﬂ%%%?t

presen r gani ¢ or

follcmngm fmals<a$nlam naje@phawlgabdecamed wompbyndsrSG guemasntrations
ut es

o9 SSED SEA e OB KRG W

cqmawme yeelss Theraiieatna cieblatia op paRheral dervs ferstipaand ttLe ahility of
thg gy?&@ﬁngﬂggtt&{ua d ﬂﬁs lsBPaﬁﬁ Qﬁ&ﬁ%ré‘%été‘r%ﬂ&%ﬁe?ﬁ?@@@@él& of

Crestell
dryp trepimentby: memmmthegqyépry netyeegoapieaiion yslociBGNCV3 @ the

ce{téér M of tﬁ@mrﬁﬁm%tlr@%%&lﬁﬂé@e\héﬂe%e& fo Re& 2eAl paibéLonce
m nutes. Wien incubated with rat primary

P?’féﬁﬁ‘?@cfﬂ £5min. Ake rasHling SPHROWI SeHRRTY (IREYE action potentials were

averaged, and the mean response onset time was determined from the averaged
response. Two mean response times were determined, the second being 20 mm distal
from the first. The difference in onset time between the two recordings was determined

and used td calculate the conductance velocity.

In general, rats treated with cisplatin display a reduced maturational increase in SNCV
as compared to control animals. This loss in SNCV is prevented by treatment with
compound 14 (10 and 30 mg/kg). Similarly, compounds 2, 6, 10, 12 are protective at 10-
30 mg/mg (data not shown). The N-acyl derivatives of these compounds also
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15, 37, and 44 to their respective primry

sul fonam des, 1, 11, and 13, is observed. 30 After
wheioaglioncubat ed from 90 m nutes conversi on raP€ECab00d/000873

18, and 12 % were observed for conmpounds 15, 27, and

44, respectively. WD 2004/111061 PCT/ CA2004/ 000873 41

When adm ni stered to rats subcutaneously, conpound 15

(10 mg/mL) is well distribu#gad (Crmax=20 g/nL in

pl asma). Conversion of conpound 15 to 1 is observed

with plasma levels of 1 reaching a Crax of 0.5-1

de%dmktrat@%mt%tﬁé a&wﬂfx ircRRPesH 44, Bof @n@smmuﬁgikgl) démdristrating

observed asma | evel s 1 reach
thagthie NS PPl asTa Levels ol e Dt Ao B
netiRIFRMHYN Oheldicié &sa)mmuhmlepre@ema by vdie 11 sredisefulig the
concentr at i

simlar to

e RER & DO AN ST TR AL Bl ok i ©, borioneral
nelRipatties ke Compbardridiaand-Riguradji ni stered at the sane

dose in aqueous 10 wt/vol % HPCD. 10 Wen treated

W t h chenot herapeutic agents such as Taxol and
Takes pgethien aoatpsuntswepepentedby usulsinzre meved Bapenus sbieblal

ur o r,nul

prSHoE PabE R RS R ESERLE Sy RimLeNT thets BrodR may
belmeax/ed droindaifet arginin vefb tyiely the Sreyl primgrynalfenamides. The primary

su§8|§ ? | @%\é& ?{teﬁ @%?or}’\\f?faq - PSR BER @Eiltlczpo'%er{fﬂf K %he treatment of

Ive COﬂSGCUt Ive acni eve

nearddeoatirelinesissebes(as svemplied 1 BCigPRipation NeheARA T2 (MO
0¥ 89b gh&’m thd trEQt?nefn{ SrarolfdrafilcAdiddiddrais 66 é@ébncé{n bﬁﬁis&osed

receiv compounds SC at concentrations of
hesgi 3be Apyak gIMPIREP FRpPresshiadydarmdmbiagre ?ffeﬁhwrﬂ?ma%@f
confouhtd RPre2Bnte@ B ESiHuiaMe. WaRks corﬁb&uﬂ%fd%@)tay@‘queous solubility at

cisplatin on peripheral nerve function,
neghNeYita) PHf reprasenigranAlisEelye deliversysier Ph@e@r'@ﬁryat in

suibh&tfileyeCEmpsinE W‘ép?@éénﬁfdtt@rfoﬁrﬂﬂﬂ@ Parergbfil fthe téadi@ent of
treatnent by .nmeasu

ri nerve conduction
FoPry PSS oF o BN ST h S P o |
Stlnulatlng el ectrodes were used to deliver 2mA pul ses

econd for 1.5min. The resulting conmpound
S’é’ﬂﬁ%’iﬁg“f?@ Y&Saction potentials were 25 averaged, and

t he nmean response onset tine was determ ned fromthe
CREBRFRE RLire R T B’ sl RS oAl Bt B Rp Slefoer,

first. The difference in onset tine between the two
Imu?az%[ch Bﬁ‘? 3‘9(3%@%‘?&8(& Qﬁ%namldes may be prepared by the condensation
of 2-amino-1,3,4-thiadiazole-5-sulfonamide with various a-bromoacetophenones using
known procedures (see PCT Application No. CA02/01942 (WO 03/051890) and

references therein).

Acylation of the primary sulfonamide with the appropriate acyl anhydride or acyl chloride
in a solvent such as THF yields the desired N-acyl sulfonamides.
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and used to cal cul ate the conductance velocity. 30 In

general, rats treated with cisplatin display a reduced
wordnatosonal i ncrease in SNCV as conpared toPCDOAR@E/000873

animals. This loss in SNCV is prevented by treatnent

with conpound 14 (10 and 30 ng/kg). Simlarly,

conpounds 2, 6, 10, 12 are protective at 10- 30 ng/ngy

(data not shown). The N-acyHW3derivatives of these

conmpounds al so WO 2004/ 111061 PCT/ CA2004/ 000873 42

denonstrate protective activity in this nodel 45, 39,

and 31 (30 ng/kg), denmonstrating that the N acyRS

prodru are cpnvert in an i@ ViV del
of pq£%fb§§fﬂ/ji_ 'gngQ %hergéore oc@née@hgﬁ:{glRe
repr ef ul NtheS N

tredf t d/b%%urogggihgﬁq@ﬁ&gTﬁFseas@% skth as, but

not limted to, peripheral neuropathies (see Corrpound
151 and Figure 1). Taken together, conpounds
o&gyﬂ.g%eéﬁﬂé sglfohﬁmﬁo%wm &h épp%@a%lmsébtea%%% a%@ldf”ﬁlaﬁnde

fonam des represente

fra’gmamnuang 2ﬁhlornﬂ?§@ﬂmlnya¢lugl§1 ingigle prayidge the dasired Mg nwfected-
ar?s{lhf))%eylgﬂlfjodaﬁld’é JRivhRe¥] & ifudBRqdRidw.ed primary

onam des. The primary sul fonani des represented by
formula |-a display therapeutic potential in the
treatment gf neurodegenerative di seases (as

[ f PCT I CA02/ 01942 (MWD .
Sgicrp Nfﬂ)ﬁ\%—lagd in ?ﬁg éorcg;itvt(ﬁgnt of prol i feoa@£ a N/S——RG
(le—Nor d%rstuch as, &?O%Cﬁﬁr&ftﬁﬁzﬁ nghrﬁ%hu ged her e

novBl conpounds repre or mul BotEP—r e R2

ef fective prodrugs of 1% conpounds represented by
formula |I-a. These conpounds di spl ay aqueous
solubility at near neutral” pH representing an RS

alternative delivegy systemfor the primary /g_
%64<’a e

oMl f omam des.  (ompounds gbeqy) ﬁqkﬁq)by for
_usef ul mﬂckée%@r abmeAt _of ﬁiurn ene#btj%éVql§%as§s
K/nt hetic

and p;\zyf—erats eNdi seagteN%g{ch@;sﬂq,ancg

Pr ocgeNires Ef)rrpounds of tHe present i tion may be
prepared in the follow ng manner. Imdazo[2, 1
-b] 1, 3,4, -thiadi azol e- 2- sul fonam des may be prepared

ofe%n%ﬂ'%eé’lﬁﬂidrémlate%@agént in thls case the Boc group is removed using

-am no-1 t hi adi azol e-5-sul fonam de wth vari é%pamlde

ansa g wf%'aa@ewf&pwém%tha JFhgaltk RBarespline Adgrasanglagd s
m&P Bb FLEhbE PBdited byohBI08 kAdwh h\ike B8/ lﬂweége @tion with an

references there ation of the
T IR LI Aot a5 e Bostaurel IR bUsagivated amino
adidy/duch lab 8utditate 36Y péntaflosimipyient! ester hasevEHEDIZIHOBIScouplhgs
prg\?igle [o%v%r u—e%cs:y IThg lrjrletchoor(]jadgsgrlebséd herein extends to all other coupling

protocols known in the art which provide the desired N-acyl sulfonamide and the use or

various protecting group protocols known in the art.

Coupling of the primary sulfonamides with various carboxylic acids works well using 2-
chloro-1-methylpyridinium iodide as the coupling agent.
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WD 2004/ 111061 PCT/ CA2004/ 000873 43 5 R5 R O N,
ROCOCI or (ROCO)20 OO O\VNNRs OSR6 \\ NS "N HN
W@204EIBb cat. DVAP, THE y R2 RO Coupling of PCTY€A2004/000873
sul fonam de with an appropriately protected a-amn no
acid or peptide 5 fragnment using
2-chl oro- 1- net hyl pyri di ni umi odi de provi des the
desired N-(2-protected- an #)acyl sulfonam de
derivatives, as illustrated below ,( R RS OO
i,N\R6 Boc Ay-OHO ~-/rNNN R6 HNR2 SN
C@n&ﬁh% ?;]-'Sn?té‘ﬂh M 13*]\/&@ r@d@ré@%ﬁﬂggiu% B&m%cg{gge PCT
ARH'CE(“RQBG) %O%OE%%NQOR(05?89%6@5i§fefPWeSF§§efﬁ” NS N ~N
SSNNR2 HN R2 Et3N, cat. DVAP, THE Rs_( 2010

Deprof ection using an app i s
eneral Procedure Jorthe prepapatiof of epreser

2 a

TFA to provide the TFA salt The resul ti ng

CHYPHBEN G Enihih T TR A ReLS PieRaEH g iR RRyY st
cdv‘vipbhn(ﬁm 3appr, @pit 1,and 18csdspediively) ide.3: ZhiTsIFGIOpllwater solution

gg]gqln V\R/rog?\lggﬁ-\cglﬁsotl\}ela in rnig@H} ?ftwa\f@rt qte??b Hw&uéerssv’olatiles

SUE e an our opheny
wéremnmred ubbéey r‘eldlBtedcmeqslura@wdquoﬂﬂedeeledl sodieim salte] abs .

prer W&{ﬁ&%ﬁbe‘é oco'&)pg)q Q'OOF\ ‘F\Ion Cﬁﬁ%e 4 (\/\\9,’%@5 OS%S;Uﬂ'

fEhown ich prOV|de t he
deS|red N—acyl sul fonam de and the use or various

C&H&Mﬁﬁtﬂ&ng group protocols known in the art.

Compound 1 (500 mg, 1.8 mmol) was dissolved in THF (10 mL) and treated with
triethylamine (532 pL, 3.90 mmol) and acetic chloride (140 mL, 1.96 mmol). The
solution was stirred for 16 hr before 1M HCIl was added (20 mL). The resulting solid
was filtered and triturated with MeOH (3x5 mL) to provide compound 15 as a white solid
(95 % yield). "H NMR (200MHz, DMSO-d®) § 8.67 (s, 1H), 7.89 (d, 2H), 7.43 (t, 2H), 7.36
(t, 1H), 2.00 (s, 3H). MS (API-ES, positive scan, m/z) M+1 = 323.1

Compound 16:

Compound 16 was prepared as per compound 15, using butyric anhydride, to provide a
white solid after triturating with MeOH. "H NMR (200MHz, DMSO-d®) § 8.87 (s, 1H),
7.89 (d, 2H), 7.43 (t, 2H), 7.36 (t, 1H), 3.38 (q, J=7.8Hz, 2H), 1.43 (sept, J=7.8z, 2H),
1.06 (t, J=7.8Hz, 3H).

Compound 17:
Compound 15 (2.20 g, 7.92 mmol) was suspended in THF (120 mL) and treated with

Boc,0 (2.03 g, 9.3 mmol) and triethylamine (1.10 mL, 7.9 mmol). The solution was

stirred for 36 hours. Saturated aqueous NH,CI (5 mL) and ethyl acetate (20 mL) were
added and the organic layer was washer with brine (2 x 10 mL), dried over anhydrous
MgSQ,, filtered and the solvent removed under reduced pressure. The resuiting solid

was puriied by silica gel chromatography, eluting with 40:60 THF/hexane, to provide an
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Coupling of the primary sul fonam des with various

carboxylic acids works well using 2- 20
wa@ kdoanorodt met hyl pyri di ni um i odi de as t he coupl PGYCA2004/000873

agent. WD 2004/ 111061 PCT/ CA2004/ 000873 44 Conpounds

1, 3, 5, 7, 9, 11, and 13 were prepared as previously

descri bed (see PCT Application No. CA02/01942 (WD

03/ 051890) and references tHérein). 5 Genera

Procedure for the preparation of Na salts represented

by formula I-a. Conpounds 2, 4, 6, 8,10, 12, and 14
oilWRHi6h WAL @RS eigHt DAER M Li¥m $&/51RQiae icBfpoGHIMIOAN Wiwhite

1, 3,5 7,9 11, and 1 giggectlvelﬁ, Ina3:2:1
SOHES. €9 O VMR (2QMITZ. WIS @rdlc) ScftiiT g 1) efili (6 18- FdeoH), 7-40
(nfliofi§ O 2eEh, i1p1) 2. 54 @i o4n of water. After 30 m nutes

vol atiles 10 were renbved under reduced pressure to

provi de the desired sodiumsalts, as previously
célessunghed (PCT Application No. CA02/01942 (WO

—03/051890) )., d 15. Co .8
AR OuBL S 95 37 BA T s speOReat T Sra ang ireqieg ith Boc-
GHDOSU {1680y, 11810 rvol) 2@ triethyBanfife (BX®ML, 201d naat). i The solution was

st inct PPUE- RELRChAT B M PP Nl Sh AU B L
added &hd thegorgaric lyemess Wadheewiitd bdwed(2t¢ 10 mbatidet over Bnieicbdis

M&,oé@f gﬁ%}q taoﬁﬁ{ﬁ%‘éiv‘g%%"w@%‘ %ﬁ%@?@p@g%ﬁ( iﬁé he%%tiﬁg Rolid

wis BPstéliizedTtdm cAld 4BiyKdcetaeHo pravi@san Off whikdolidZ1 60 gf 41%). 'H

= ESs i1 . = :
NS Rl s BRRL P e B B TP kg et
7.26(t, dri.3HE, BH), 64 7c(bat Nl rd.4be(br d.2H)r 3B de 3B). white solid
after triturating with MeOH. 1H NWR (200MHz, DMSO- d6)
8 8.87 (s, 1 H, 7.89 (d, 2H), 7.43 (t, 2H), 7.36 (t,
Cdmphundl938 (q, J=7.8Hz, 2H), 1.43 (sept, J=7.8z,

2H),
=7 : 17

Cfpcyll 1o h3g37 el Eenentla i BTk RGN ddq BRAHA, e ofwater
weneadtled Thea $olutiBo vz stized®r gl ningesiany yolajips were removed under
T L O L = g
DMSOrd°hh 8. 78t(BylIH) 2686 &t d=T20zrH). 1P éorad didl 749t JFE OHz, 2H),

ani er wwth brine (2 x 10 nL), dried
7'%% rdﬁ%ﬂg/zg?{%s?’vﬂsl\gg%ﬁ@ filtered and the sol vent
renoved under reduced pressure. The resulting solid

Compound 22:

Compound 15 (360 mg, 1.0 mmol) was suspended in THF (5 mL) and treated with
succinic anhydride (160 mg, 1.6 mmol) and triethylamine (306 pL, 2.2 mmol). The
solution was stirred overnight. Saturated aqueous NH,CI (5 mL) and ethyl acetate (20
mL) were added and the organic layer was washer with brine (2 x 10 mL), dried over
anhydrous MgSO,, filtered and the solvent removed under reduced pressure. The
resulting solid was triturated with MeOH (10 mL) to provide an off white solid (192 mg).
"H NMR (200MHz, DMSO-d°) § 8.87 (s, 1H), 7.88 (d, J=7.4Hz, 2H), 7.42 (t, J=7.4Hz,
2H), 7.31 (t, J=7.3Hz, 1H), 2.54-2.35 (m, 4H).
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was puriied by silica gel chromatography, eluting with
40: 60 THE/ hexane, to provide an WO 2004/111061
WEAATADE04/ 000873 45 oil which was dried ovePai/ghzo04/000873
under hi gh vacuumto provide conpound 17 as a white
solid (3.00 g). "H NWVR (200MHz, DMSO-d6) 8 8.71 (s, 1
H, 7.87 (d, J=8.3Hz, 2H), 7.40 (m 2H), 7.29 (m
1H), 1.24 (s, 9H). 5 Conpou#dd 18: Conpound 15 (3.60 g,
10.0 mmol ) was suspended in THE (5 m-) and treated
with Boc- Gy-OSu (1.60 g, 16.0 nmol) and
cdnhpRhlysam ne (3.0 nL, 22.0 mmol). The sol uti on was
stirred for 36 hours. Saturfated aqueaus N I\ﬁédgn)n
Cogprpupd ifpIWas e 2eesiingd iRErampqying Jd&ging pciMRl-OSu instead

of %S-@y-G)S'uaYmé CHRIS rd@stibe mibiewdyrdufied By %Ildb%dﬂtﬁromdfdg%i)hy,

d th
ot BasI B TaeororetRl O 53 el €1 Cinto padds ErmEbie) 3o @
whi@Ssofid ba]hd)l Z1¢ IMR QI00RBIZ(IDRISOAL®) B@RIEA6 £1H07 TR Q162 302,

2%@“‘36%0?@53%5 q‘g(bra #4335 1o 291%4@09%% 3 95-

- 1.40 ¢, 2F, BBz (s,BH)., 7.30 (t, J=7.3Hz, 6.47 (br t,

1 H, 3.45 (br d, 2H), 1.33 (s, 3H). 15 Conpound 19:
Con'pound 19 (0.39 g) was suspended in trifluoroacetic
@npalind24m -) and 3 drops of water were added. The

| ut 30 P :

R o a0t B P A P
addad.qUihe soltidni waes stirret dor' 30l niMRe$ aommule@merews@om) urgler
reﬁsc%%fg%u%ett@pﬁ@/;egd%zn(p%gpﬁ; EZ m%%tl%rl‘)e Yjéc}z %_l\ﬁzl@ﬁ {f(}%lvile
DIGSGDléldBQ &B.72K5,. 1HJoMD (e, 22), 728 (Cokg@iizd 21 7 (3860 JAG,1HZ. 2H),

r ETB 5 TR 0y B0 (o 2t A osbeth i Lows
M#t FetiByil ami ne (306 L, 2.2 nmmol). The solution was

stirred overnight. Saturated aqueous NH4ClI (5 m-) and

ethyl acetate (20 m-) were added and the organic
Compeund@ds washer with brine (2 x 10 nL), dried over

caf ﬂﬁ%ﬁuﬂgﬁ%mé b H@é’cﬁgidaﬁg c&rhﬁoﬁmglfé%hngS@Su instead

under re ressure resulting solid
ofﬁmtqjvﬁsewwwrpwd%dﬁ 1 meenarable {sica @wad% %rwatogmpime
mﬁﬁJré & éo]wg%ugga 25 %nd'|1 NMﬁs triae Wurem@@o@ﬁhce% t8 iHenekBstep

I? 2 (t, J=7.
w1thouf further purification (Compound 5)

Compound 26:
The semi-crude reaction mixture from Compound 25 was suspended in trifluoroacetic

acid (5 mL) and 3 drops of water were added. The solution was stirred for 30 minutes
and volatiles were removed under reduced pressure. The resulting solid was friturated
with hot ethyl acetate (10 mL) to provide compound 26 as an off white solid (210 mg). 'H
NMR (200MHz, DMSO-d®) § 9.01 (br s, 1H), 8.72 (s, 1H), 8.30 (br s, 1H), 7.86 (d,
J=7.3Hz, 2H), 7.37 (t, J=7.3Hz, 2H), 7.27 (t, J=7.3Hz, 1H), 4.02 (m, 1H), 3.11 (m, 2H),
2.18 (m, 1H), 1.84 (m, 3H).
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2H), 7.31 (t, J=7.3Hz, 1 H), 2.54-2.35 (m 4H). WO

2004/ 111061 PCT/ CA2004/ 000873 46 Conpound 23:
w@ospaundl 23 was prepared as descri bed for conpouad2m8/000873

usi ng Boc- Met-0OSu instead of Boc-dy-0OSu. The crude

reaction m xture was purified by silica ge

chromat ography, 5 eluting with a |inear gradient of

0- 75% MeOH CH2Cl 2, to provide conpound 23 as a white

solid (280 ng). 1H NWR (200MHz, DMSO-d6) 6 8.16 (s, 1

H, 7.72 (d, J=7.3Hz, 2H), 7.40-7.20 (m 3H), 5.61

% o 23z:5H)fL 362(3 (mzH)l H)l' 33' ?3 (g]H) ZH)lb (1:692 (Sa 4
) . -1 m , . S, .. 0] :
N.&opipsihviglysine(as a\gshah duncl) wes Pyspeidiida etk ety aQCﬁtreafed
witH-dxafiNshighiddl @86 ndf 4 9at@holyEiE2 ddfs eDMFhAfteP1 HburdRe ¥@istion

stirred for 30 m nutes and vol ati | es
T b e s oSS AR (5 Kiion o
comR0hd B a430vRgYy1.6% dunol)h!anNNRet(lﬂé}ﬁileIm 37 PVS@83mMml) ®ad 3dded

r{d[the ﬁs;Ptlljg paspe@%.’)n wag s gr}_%%ovca{ n.ggﬁ%ﬁé&&o rmi))wazsgzgdgﬁg $ the

sdlid whs Filtere@ aﬁﬁ)w@shedab‘ljh waeb@x GrmlL) 2 et/ Bektdtan(225nL) to yield

ooptmaas E6 TR ke i CRENG PR T DA (RS, 17870 (ors, 1h),

7.8pm,AIH); 0S4 (nnaead7 (2@H)f 2. Bb(s; 6HY MIS(APIES, positiedan, m/z)
} 5:?%? i.nseparable (silica gel or Cl18 chronat ography)
xard to conpounds 25 and 1. This crude m xture was
advanced to the next step wthout further

Cguriufni!:‘%tl on (Conpound 25). Conpound 26: 25 The

e reaction m xture from Conmpound 25 was
Cemupqped @8dvasrpreparéd e peraeoatpiogndsata b ifSating rompelrg! dwigpacetic

ar%fydr)ﬁ?et lﬁgtew a\llc%ﬂfgtglﬁ?rid@ End QAté'IgﬂlcolﬂM)ﬂ@Stoj;rb\ﬁ(ﬁ@g Mél% soHd after

es were r ved un
tripuraing wvith. Me'Khld i SR (20§Mial PMS@aE’) b 8i AU atHDd7 484 HHh G145

etl _ P f
LIRS W{r@%m@@n%&%ﬁww s
(ARYESs posttivid)scas, i) Kis1 =1398)1. 8.30 (br s, , 7.86 (d,

30 J=7.3Hz, 2H), 7.37 (t, J=7.3Hz, 2H), 727(t,

J=7.3Hz, 1 H, 4.02 (m 1H)), 3.11 (m 2H), 2.18 (m
Caomphund984 (m 3H). WO 2004/ 111061 PCT/ CA2004/ 000873

Compound 29 was prepared as per compounds 15 by treating compound 5 with 2-
methoxyacetyl chloride instead of acetyl chloride, and catalytic DMAP, Saturated
aqueous NH,CI (5 mL) and ethyl acetate (20 mL) were added and the organic layer was
washer with brine (2 x 10 mL), dried over anhydrous MgSQ,, filtered and the solvent
removed under reduced pressure to provide compound 29 as an of white solid. "H NMR
(200MHz, DMSO-d°) & 8.74 (s, 1H), 7.47 (s, 1H), 7.46 (d, J=8.2Hz, 1H), 6.99 (d,
J=8.2Hz, 1H), 4.13 (m, 4H), 3.90 (s, 2H), 2.23 (s, 3H), 2.10 (m, 2H).

Compound 30.

Compound 30 was prepared as per compounds 15 by treating compound 6 with acetic
anhydride instead of acetyl chloride, and catalytic DMAP. Saturated aqueous NH,CI (5
mL) and ethyl acetate (20 mL) were added and the organic layer was washer with brine
(2 x 10 mL), dried over anhydrous MgSO,, filtered and the solvent removed under
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47 Conpound 27: N, N-D nethyl gl ycine (506 ng, 4.91

mmol ) was suspended in CH2CI2 (5 nm-) and treated
wowdow/1oped vl chl oride (430 nmL, 4.91 mmol) and PCHCARp®4/000873

of DMF. After 1 hour the solution 5 was warned to

roomtenperature and stirred for 1 hour. A THE (5 m-)

sol ution of conpound 3 (450 ng, 1.55 mmol) and

triethylamne (1.37 nmL, 9.838mmpl) was added and the

resulting suspension was stirred over night. Water (10

m-) was added and the solid was filtered and washed

re%éela BFe toPfovidd™ yallod ¥t TF-}/NMRCNg(@I\/ﬁ-lz( Pxso-at)-o)1. 953(3
ound 27 (267

39, 51445, 543 6. GHLR. 75t v DU 40 GOy, ITO0Mz 2D 15 404

J=6.8H%, bR), 8449 (s, 'ﬁq)77 (s, 2H), 2.71 (s, 6H). M5 (API-ES,
positive scan, nfz) M+l = 384.1. Conpound 28.
Compound 28 was prepared as per conpounds 15 by

C&ﬁ@ghhﬂg,conpound 5 wth acetic 15 anhydride instead
acet chloridg and cat al

CPHE B FRPrarTes 25 PR Seranay WP R BB butyric
ar(hgaﬁlﬂd;bnds WB@idBMA%éE%ag&a’geﬂ ,aqgedrti)ss NFY4,O:1Ll85 ) ariHleHD\yl acdetd® (20
by 361 g holpoars: Blrpdes vgpfer i orbiSh el i) i e
arthyemous Mg80,Mittered 885hd sol2éht Ganp.ednude@Sred Caugmessureto p(;ovide
e
J=BhBHoL HER,7. GOV, d28 @it LH), DNNP, 4681 L1RAtedt7. Gl EHY L. MHACRH),
ORI IR AV DS, B 10

dried over anhydrous MgSOX4, filtered and the sol vent

ég 5£Qp¥@d under reduced pressure to provi de conpound
of white solid. "H NVR (200MHz, DMSO- d6

Cémpdunds34 viasfyrepared s psr, compdund 75 feprpvide @:‘aﬂ‘lltg lsglid q%qq}nturatmg ‘

' 4 B
ol ol iR ity et A . 7 Syt 175
J 2 Hp 7efRY 20 (ms3ihke 6.92 ddpisastte, 1), Byp2t(s.ct)i 82 (s, 3H).
compound 6 with acetic anhydride instead of acetyl
chl oride, and catalytic DVAP. Saturated aqueous NHAC

_£ﬂﬂxmﬂi§@ and ethyl acetate (20 m-) were added and the
CernP&g{d%dfl \ﬁé(seﬁre%%d %%Qreé otuhd 95 | J3h g 2- 4 %eiho%%c@%y chlorlde in

over anhydrous tere

pleesefasatyliehieidenn pzeme; wm@ iolnd@ﬁﬁdﬂwemgowﬁwg% (95% yield).
TH NMR (200 MHz, DMSO-d®) § 8.89 (s, 1H), 7.96 (d, J=8.4Hz, 2H), 7.75 (d, J=8.4Hz,
2H), 7.32 (m, 3H), 6.93 (m, 1H), 3.91 (s, 2H), 3.82 (s, 3H), 3.24 (s, 3H).

Compound 37.
Compound 37 was prepared as per compounds 15 to provide a yellow solid after

triturating with MeOH. "H NMR (200MHz, DMSO-d®) § 8.98 (s, 1H), 8.19-7.90 (m, 4H),
7.83 (d, J=8.5Hz, 2H), 7.72 (m, 2H), 2.01 (s, 3H).

Compound 40:
Compound 40 was prepared as per compound 15, using butyric anhydride, to provide a

white solid after triturating with MeOH. 'H NMR (200MHz, DMSO-d®) & 8.99 (s, 1H),
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48 reduced pressure to provide a yellow solid. '"H NWR

(200MHz, DMSO-d6) 6 1.95 (s, 3H), 3.14 (t, J=4.3 Hz,
wak)og/18068 (t, J=4.0Hz, 4H), 6.98 (d, J=8.9Hz, PQFAA2004/000873

7.75 (d, J=8.8Hz, 2H), 8.65 (s, 1 H). 5 Conpound 33.

Compound 33 was prepared as per conpounds 15 by

treating conpound 6 with butyric anhydride, and

catal yti c DVAP. Saturated aggeous NH4Cl (5 nL) and

ethyl acetate (20 nlL) were added and the organic

| ayer was washer with brine (2 x 10 nL), dried over 10

8. @ﬁ‘gédzﬂ%u? s POke 3H-! 519y, ?dz%dzmﬁ% 3%0(t \aeﬂtsH&eszﬁ?@ (m, 2H),

reduced ressure to provid low solid. 1H
ORIV {00 fHE, 3|‘D|\/B(}d6) 6 8. 79 (s, 1H) 7 48 (s, 1H),
7.46 (d, J=8.8Hz, 1 H), 7.00 (d, J=8.8Hz, 1 H), 4.13
(m 4H), 2.25 (t, J=7.0Hz, 2H), 2.15 (m 2H), 1.48

CompoundAiory, 1 H), 1.45 (g, J=7.0Hz, 2H), 0.80 (t,

Cdeo&HdZﬂ gHo. mé50 @Qﬁi’ﬁ@ll)l i cRdro-1CRRPe L petidBduriacdidy amarrﬁa@l 0.55
per conpound rovide a white solid afte
mmOi)tQMéﬁ n@ mgj %YH’ W@ aming (KRR Ko O GlHRTOBVISES a%ﬁpeéded in THF

(1% rﬂ@) (T$|e ﬂt%me%o%%tﬁdi&)a&é% 3&'@(7?%& 035 715716@I was added and the

mpgure 3va§23t|(r§d a;gmomtgn'@gra(lge fcg*,.ﬁ dam &‘f’rﬁ@lﬁw g/gs Igg(trac%ed using

tﬁﬂr&@w aﬁdlwytﬁ AheRa[U8eh a8s Fﬁ@éte@qmmuﬂdﬂdﬁ(m weli) @id extracted
net hoxyacet é chloride in {l)eace of acety

| |
wite St ardaoaHTEL The Praaat Bher et SPRRREY, qhoaIdrous
M%Q@ﬁ tedddand tHdsdRt W2 Getbired IMdBPrelfijced pBes3fre( SThe resulting

sejldglzas( Hﬁjrlf@&)tntugat@g V(}_Eﬁ a%}_(?qf (1§g é)( SH %%5@0 WZ(H?MSO -dg) ©
8.3blXs, 131)28.04 Im, 3H), .7.25(n@i)oT108 (137 2HC@moisn2H 3 B.50aE, 2H), 3.42
(rg'f%?_ﬁa,\g E? a?b‘ﬁ)er conpounds 15 to provide a yellow solid

ating with MOH 'H NMR (200MHz, DMSO- d6)
8 8.98 (s, 1H), 8.19-7.90 (m 4H), 7.83 (d, J=8.5Hz,
CZ 7. 72 (m 2H), 2.01 (s, 3H). 30 Conmpound 40:
MAO was prepared as per conpound 15, using
Cbmpyuncc adthy dwasie, preparpd ovasle per wiootrwosid | ddaf t gsing  2-[-2-

(rbéthéﬁf %%k%%th%}]@oe'}’@%d o3 YR 6202 . p BRI A6y Rit@afy with
‘methanol provide a light yellow solid. "H NMR (200 MHz, DMSO-d) 5 8.61 (s, 1HO, 8.0-
7.92 (m, 4H), 7.78-7.66 (m, 4H), 3.72 (s, 3H), 3.72-3.58 (m, 4H), 3.53 (m, 2H), 3.29 (m,
2H).

Compound 43:
Compound 15 (2.20 g, 7.92 mmol) was suspended in THF (120 mL) and treated with

Boc,0 (2.03 g, 9.3 mmol) and triethylamine (1.10 mL, 7.9 mmol). The solution was
stirred for 36 hours. The solvent was removed under reduced pressure, and the resulting
solid was partitioned between ethyl acetate (200 mL) and water (100 mL). The organic
layer was washed with water (2x100 mL), 10% citric acid (50 mL), and water (2x50 mL) ,
dried over anhydrous MgSOQ,, filtered, and volatiles remover under reduced pressure to
provide compound 43 as a yellow solid (5.90 g, 100 % vyield). "H NMR (200MHz,
DMSO-d®) § 9.00 (s, 1H), 8.03 (m, 4H), 7.85 (m, 2H), 7.72 (m, 2H), 1.35 (s, 9H).



10

15

20

25

30

WD 2004/ 111061 PCT/ CA2004/ 000873 49 8.04 (m 4H),

7.84 (d, J=8.3Hz, 2H), 7.72 (m 2H), 3.38 (t, J=7.3Hz,
wWQ@RkHog/111061 (m 2H), 0.81 (t, J=7.7.4Hz, 3H). S5PCDOPRYALH00873

41: Conpound 11 (250 nmg, 0.5 mmol), 2-chloro-1-nethyl

pyridi niumiodide (140 ng, 0.55 mmol) DVAP (10 np),

and triethylamne (252 L, 1.81 nmmol) were suspended in

THE (10 nmL). The 2-(2-nethdéfyet hoxy)acetic acid (73

L, 0.55 mmmol) was added and the mxture was stirred

at roontenperature for 3 days. The sol ution was

C@ﬁ%g@g@d using 10 ethyl acetate and water. The
sol ution was trea{%ed with 1 M

10 m -) .and, . .
Copquididavas Rrempared A PerfoaParad { ’_%P ‘SFEY'de ?H%"t‘érs@'%ﬂf@””t“ra““g
ltramsonaﬂ r\ﬂ\m@zm& DWSC?—QG)%\@R @niyyl W®8§d MeSP%, 2H), 7.49 (d,
| tered vent was renopved un reduced

J'@r%'ﬁzsaﬁé 7018%0? @Q*Lﬂ"fo)r h§0 (&oM-d was purified
trituration with acetone (105 ng). 1H NWVR (200 MHz,

DMSO-d6) b 8.79 (s, 1H), 8.01 (m 4H), 7.81 (m 2H),
MZW 3.79 (s, 2H), 3.50 (m 2H), 3.42 15 (m
C&h}})ouna 40 dsSprepdrbd a@@%ﬁﬁ)@uﬂ@%% Qh'étﬂm@acé”bﬁschlorlde provide

prepared as per co y%;
o WS SRyEeT oy ooty elaid: 11 N (20 ZnaMS@ &) TS H),

f b
' e Al e e

(s, 1 HO, 8.0' 7.92 (m 4H), 7.78-7.66 (m 4H), 3.72

ChSpodidas: 3. 72-3.58 (m_ 4H), 3.53 (m 2H) 3.29 (m
ound 43: 25 Conmpound 15 (2.20 g, 7.92 mmol)

ComBowderrepreparetias Pl SeMpRUNA-1Sy Using atlt«yﬂc anhygridgdeprovide a
wl&?er Q(?hdgaﬁe9 tr?’cuﬁﬂﬁ’é Wit e di) GWMmﬁ'@)@Nﬂ-I]z b@/lgé-de)% @80 (s, 1H),

). solution was stirr or 36 hours.
7. Q%I(d;&ﬂszabl) rietfolfed=%Rdar2He60¢ &8, firlk 3x0r(k, 2Fb\n*d46 f?e 2H), 0.80
arﬁﬁultlng solid was partitioned between ethyl acetate
O nmL) and water (100 nlL). The organic |ayer was
mashed with water (2x100 nmL), 10%citric acid (50 ni),
hater (2x50 nb) , 30 dried over anhydrous MySO4,
ITtere and vol atiles renover under reduced pressure
C@r@pow\ddv Was pERpEedras RS cawpaunde]d, aiRing giivayoy! shingdey to prayide a

wl%eyé&iddafterjtr"fu (A%ﬂq\%’é‘BH 1%@@%0’6@1& b@lscb dg') 8‘?%@’ 1H),

7@@0&/&‘@%12'@ Od)?lﬁ@tbl) . 7.05 (m, 4H), 2. 13 (m 2H) 1.41 (m, 4H),
1.25-1.08 (m, 22H), 0.82 (br t, 3H).

Compound 48:

Compound 13 (200 mg, 0.466 mmol) was suspended in tetrahydrofuran (THF) (10 mL)
and treated with benzyl chloroformate (2.0 equiv) and triethylamine (2.5 equiv). The
reaction mixture was heated to reflux and stirred overnight. The solution was treated
with 1M HCI (10 mL) and extracted with ethyl acetate (50 mL). The organic layer was
separated, dried over anhydrous MgSQ,, filtered, and the solvent was removed under
reduced pressure. The resulting solid was purified by silica gel chromatography, using a
5-100% EtOAc/hexane gradient (FlashMaster Solo LC) to yield compound 48 as yellow
powder (110 mg, 44%). '"H NMR (200 MHz, DMSO-ds) & 8.67(s, 1H), 7.90(d, 2H, J=8.9
Hz), 7.42(d, 2H, J=8.9 Hz), 7.26(m, 5H), 7.07(q, 4H, J.=2.1 Hz, J,=8.9 Hz), 4.85(s, 2H).
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50 Conpound 44: Conpound 44 was prepared as per
conpound 15 to provide a white solid after triturating
wowd/iMeeH. ' H NVR (200MHz, DMSO-d6) 8 8. 73 ( SPCT/EN2004/000873
7.88 (d, J=8.2Hz, 2H), 7.49 (d, 5 J=8.2Hz, 2H),
7.08-7.02 (m 4H), 1.90 (s, 3H). Conmpound 45: Conpound
45 was prepared as per conpound 15, using
met hoxyacetyl chloride, progide a white solid after
triturating with MeOH. 'H NWR (200MHz, DMSO-d6) S 8.77
(s, I H, 10 7.90 (d, J=8.2Hz, 2H), 7.42 (d, J=8.2Hz,
2H), 7.06 (m 4H), 3.89 (s, 2H) 3.22 (s, 3H).
Compound 46: Conpound 46 was prepared as per conpound
Campoundi48y butyric anhydride, to provide a white solid

Cé}ﬁﬁcﬁfndt ’f 3 YWOaHgn@ Wr%rﬁbl%loréﬂ rNéfRyl( %Mﬁn ibMRO( 6 )equiv.),

DMA@ (@:@ qu'H)) an;i t(g?thélﬁ:{n ecQu\QOlve(rg su deq Irhgh 410 mL). The
BaHyal-GH 805 efiiv.) 368 ad@éd‘r@rﬂﬂthd nﬂﬁure@@é‘@lﬁéﬂt(ﬂ 6 fefWSor 40 minutes.

o S5 SRS A Rt el T Ko i e i
1NVEH{E. (1O|-h1NJ\/Bndj 20044t2d \AEWEé}hydﬁéce&té% (A (L3, 'IIheH))rganE Iaﬁer was

e%gl?éed( rﬂrleg I%’ver %’R%m@ﬁﬁw%‘b ‘%lltelre ) arP %1503(0 rﬁengwgé nérﬁov "under
refbedt pre@ddre. Toepenultthg4dlid 34s Qarifrslind cir8maRgeaping ,usihg4diga gel
ch%‘ﬁét%ag?ggﬁ)égﬂﬁﬁeaﬂg gg%%;ﬁ@ﬁﬁﬁ@@ﬁg g?édf%rﬂ?ﬂég@@stér]é%gn%) dto yield
campiognth P aasi anlight Bros/neaplié (35 mFhafe vieddic tH BMR{200 iz, RESO-ds) 5
s BE. 1P ol A0S LT 00, BB 7 S LU Bl s
(bedhiH), 366t EH), 5@4(ﬁL)9H) 13h7e8 (@r@énh& # Hzed2=1@g Hz)

separated, dried over anhydrous MgSO4, filtered, and

the solvent was renoved under 30 reduced pressure. The

¥y solid was purified by silica gel

amatm API¥partd b BeconpolR@ %o BS Bbae% 46 @v@eta
yeﬁie ashMast er Soellro LC etémﬁ)l-oel d co I% gJEEH 9

wder (138 mg, 20 Jejield). (@ %rr%ztzm §95@g§;/67és TH), 7.90

(d82|67\(=‘&5 ﬂlz)H)’,43?d Y, drg aHiz) =8 On, 578)7. 077(n4?4(1ﬂ, 6. 29"(br d, 1H)
7.07(q, 4H, J1=2.1 Hz, J2=8.

rdﬂ@%ds”@%}‘ V\D2004/111061 PCT/CA2004/000873 51

Compound 51:
Compound 51 was prepared as per compound 49 using Boc-Arg-OH. The resulting solid

was purified by chromatography using silica gel chromatography, using a 10-50%
MeOH/CH,CI, gradient (FlashMaster Solo LC) to yield compound 51 as a light brown
solid (15 mg, 3% vyield). "H NMR (200 MHz, DMSO-ds)d 8.64 (s, 1H), 7.89 (d, 2H, J=8.5
Hz), 7.43 (d, 2H, J=8.5 Hz), 7.07 (q, 4H, J,=2.6 Hz, J,=8.7 Hz), 6.27 (d, 1H, J=8.2 Hz),
3.86 (m, 1H), 3.05 (m, 2H), 1.71 (br s, 1H), 1.46 (m, 4H), 1.35 (s, 9H).

Compound 53 to 140:

Compounds 53 to 140 were prepared as previously described (see PCT Application No.
CA02/01942 (WO 03/051890)).
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Compound 49: Conpound 13 (300 ng, 0.7 nmol),

2-chloro-1-nethyl pyridiniumiodide (1.5 equiv.), 5
WORAR {0615 equivVv), and triethylam ne (4 equi vRCTHEAR004/000873

suspended in THE (10 nL). The Boc-Val-OH (1.5 equiv.)

was added and the m xture was heated to reflux for 40

m nutes. The solution was extracted using ethyl

acetate and water. The sol uf2on was treated with | M

HCI (10 nL) and extracted with ethyl acetate (50 ni).

The organic | ayer was separated, dried over anhydrous
cd\@p%%ds fi4d toer4@dmera ebptarb% i 8l NAEr YRGar e TN @dsdBEe %’@T

duced pre [ting solid was purified

ARRH?%WBMQPQ‘BWW% W&Ogﬁﬁ5g§9(§él chr omat ogr aphy, usi ng

a 5- 100% Et OAc/ hexane gradi ent (Fl ashMaster Sol o LC)

to yiel 'corrpound 49 as a |light brown solid (35 ng,
c ”1'. H NVR (200 MHz, DVsO-d6) 6 8.67 (s, 1 H),
HNRR (DS, 2@9&m9z)+aza 95 {s, 481),(8173 @H2HY, 83D (dHa¥6.7 HZ06H), 8.02

ROFIEFEVNCODATIY T e

2HGp MBI &i); ZF{JoﬁﬁGl(ndl—!Z@ Mas’BI-pﬂé@aNMl@ (IMSﬁIade &OnYEzNG 163.9,
' 118
14?%30 RINFLIGT R0t e ol e (s
7.90 (d, 2H, J=8. 5 Hz), 7.43 (d, 2H, .J=9.2 Hz),

5H) 707(m 4H, 6.79 (br d, 1 H), 20 4.90
Cgmgo%n(i% 1.33(s, 9H) Conpound 51: Conpound 51 was

HNYBADME S, 760 Moo Bl (219 Hhh. 7y (B8E). 6 7 Grid=adiz, 1H), 7.75
fﬂlﬁ}“ytdeft 5»0)9%2 W‘ﬁ?rﬂét']’rfﬂ A ﬁéf) £65 S BT 0 a@foa/ MBIz, 1H),

ca hr omat o a u
G HPEHOTS DA JOMBAY -, D MRSk, 9459, 163 41 195,688, 12520,

12‘8%9719%2%]6 6@4% Hizngtu@mowm 49ﬂ|483|16§r5 1.3, 3%/ el d) .
1H NVR (200 d6)6 8.64 (s, 1 H), 7.89 (d, 2H,
J85 Hz)743(d 2HJ85Hz)707(q,4H

soung 148, J2=8.7 Hz), 6.27 (d, 1 H J=8.2 Hz), 3.86

Hﬁ&ﬂR R0z, DRI 308 B o e 5% 87 e G2 mL ks 893793

(n, QH?%MBQ(@Fﬂﬂ)ﬁred as previously described (see PCT
ication No. CA02/01942 (WD 03/051890)). WO

2004/ 111061 PCT/ CA2004/ 000873 52 Conmpounds 141 to 149

cowmpsundrigpared in a manner simlar to that described in

' QR (DMSO o, 200 MHz) 5 8.92 (s, 1H), 8.75 (s, 2H), 8.35-8.23 (m, 3H), 8.27 (s,
1H), 8.07-8.04 (m, 2H), 7.38 (t, J=7.9 Hz, 1H), 7.49-7.33 (m, 2H); °C NMR (DMSO d°,
50 MHz) 5 164.3, 145.2, 139.9, 137.9, 134.7, 131.8, 130.9, 130.2, 127.8, 125.7, 124.4,
123.4, 121.9, 120.3, 117.3, 113.4, 111.9, 96.0.

Compound 145:
'H NMR (200MHz, DMSO-d®) & 8.95 (s, 1H), 8.75 (s, 2H), 8.37-8.26 (m, 6H), 8.02 (d,
J=7.3Hz, 1H), 7.45-7.37 (m, 2H). ’

Compound 146:
H NMR (DMSO d®, 200 MHz) & 8.93 (s, 1H), 8.75 (s, 2H), 8.24 (d, J=8.9 Hz, 1H), 8.22
(s, 1H), 8.j4—8.07 (m, 2H), 8.01 (d, J=7.9 Hz, 1H), 7.46-7.37 (m, 4H).
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Application No. CA02/01942 (WD 03/051890)). 5 Conpound
141: 1H NMR (DVSO d6, 200 MHz) 6 8.95 (s, 1 H), 8.73
w@ 20042H061 8. 32 (d, J=6.7 Hz, 1 H), 8.02 (s, 1pPti/CAT008000873
(d, J=7.3 Hz, 1 H), 7.45-7.39 (m 2H), 3.65 (d, J=6.7
Hz, 2H), 1.50-1.45 (m 2H), 1.31-1.24 (m 2H), 0.73
(t, J=7.0 Hz, 3H); 18C NWR (DMBO d6, 50 MHz) 6 163.9,
145.0, 140.3, 135.1, 127.1,5324.9, 123.7, 123.5,
121.6, 114.9, 113.0, 111.3. 10 Conpound 142: 1H NMWR
(DVSO d6, 200 MHz) 6 8.88 (s, 1H), 8.73 (s, 2H), 8.27
(d, J=6.4 Hz, 1H), 7.75 (s, 1 H, 7.66 (d, J=7.9 Hz,
1 Hg 7.35-7.17 (m 5H),7.05 (s, 1 H, 7.02 (d, J=6.7
Campoupddd 7. 5 03 (s, 2H):13C NVR (DMBO d6, 50 MHz) 6
THUIGMRQ200L KiBizODMEE0d% 5 81985(s51H)1804 &s, 2H3 B .25-8.19%m] 218), .95-7.92

1 . 124.8_ 124.0Q,,,123.4, 121.4, 114.8,
("1%')%373%93“ é‘é 5%56%“168%@2'% - ""H NMR (200 NMHz,
DMVBO-d6) 6 8.95 (s, 1H), 8.75 (s, 2H), 8.26-8.21 (m
c4 ,93:7.93 (m 3H), 7.45-7.38 (m 2H). 20
144: 'H NMR (DVBO d6, 200 MHz) 6 8.92 (s, 1
"HH)MRSDRBQ €°, 2DB)MHS. B8.98 (IH).8.7BK), 2HB. 232 (¢ J=7.0 Hd) 1H), 8.02
8,7 = 7538 > 9 )13 . 6
s 1 280, 528 ) 1y AR d 3R 3 18 . 2o T o, so
MH200 91641137148.1, 134.57 134.81187.3,182h. B, 126830. 123.612121F, 115.2, 113.2,
(425.7, 124.4, 25
123.4,121.9,120. 3,117. 3, 113. 4, 111. 9, 96. 0. Conpound
145: 1H NMVR (200MHz, DMSO-d6) 6 8.95 (s, 1H), 8.75 (s,
cdourd-136: 8- 26 (m 6H), 8.02 (d, J=7.3Hz, 1 H),
(. 45-7-37° (m_2H) . 30 Conpound 146: 1H NVR (DMVBSO_ds,
HOBMRWENS@ 45 299 NI2) 3 BP9 (5, 48, B4 (813D, B134s(1HD, 98,0, J=6.7
Hf'ZmH),l?.é*)-v.z&-(%,Z5Hg%,.941<9t01=7.:8H9_=,4frr$)- QE%@%@W@ l\ﬁ\/ll‘@%Dl(AgO d®, 50
J=7.9 46- 7. 2004/ 11106

=7.9 Hz, 1 H, 7.46-7.37 (m 4H}.
MBoITP 3896h 484G 373 7. §30-3CA68 51 H0p- 4,4 168.9, 155.1, 154.5, 151.4, 149.2,
148.4, 144.2, 138.2, 137.4, 136.5,

Compound 150:
Compound 1 (1.50 g, 4.15 mmol) was dissolved in THF (180 mL) and treated with

triethylamine (2.52 mL, 24.9 mmol) and sebacoyl chloride (2.98 g, 12.4 mmol). This
mixture was stirred for 2 hours prior to the addition of PEG 400 (5.32 g, 13.2 mmol). The
colution was stirred an addition hour before 1M HCI (20 mL) and ethyl acetate (10 mL)

were added. The organic layer was washed with water (2 x 50 mL), dried over
anhydrous MgSO4, filtered, and the volatiles removed under reduced pressure. The
resulting semi-solid was dissolved in a minimum amount of methanol and purified by
C18 reverse phase chromatography, eluting with a 5-100 % acetonitrile water gradient,
to provide compound 150 as a yellow semi-solid. "H NMR (200 MHz, CD;OD) & 8.52 (s,
1H), 7.83 (m, 2H), 7.49-7.30 (m, 3H), 4.17 (m, 1H), 3.63 (m, 14H), 2.40-2.20 (m, 4H),
1.58 (m, 5H), 1.40-1.20 (m, 9H).

Example: Rat model of cisplatin induced neuropathy
Male Sprague-Dawley rats (weighing 200-225g on arrival) were intraperitoneally

administered 2.5 mg/kg cisplatin daily, for five consecutive days to achieve a final
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'H NMR (200 MHz, DMBO-d6) 6 8.93 (s, 1H), 8.74 (s,
2H), 8.25-8.19 (m 2H), 7.95-7.92 5 (m 3H),
WO 287471080 (m 2H), 7.05 (d, J=8.2 Hz, 2H). CoP@DUAL04/000873
148: 'H NVR (DVBO d6, 200 MHz) 6 8.94 (s, 1H), 8.77
(s, 2H), 8.32 (d, J=7.0 Hz, 1H), 8.02 (s, | H), 7.88
(d, J=7.3 Hz, 1H), 7.46-7.37 (m 2H), 3.49 (s, 3H);
13C NMR (DVBO d6, 50 10 MHAW 6 164.1, 145.1, 140.5,
134.9, 127.3, 125.1, 123.7, 123.6, 121.7, 115.2,
113.2, 111.5. Conpound 149: 1H NMR (DMSO d6, 200 Mz)

clin@atR@ dose oft 138 m g7éf)n(tﬁe thittiay %llé\ﬁl}_é%e ﬁnaﬂ:lspthlrgﬂJ?(:ﬁon
J=6.7 15 Hz, 1 61-7.24 (m

awals][eqxblvedscog@oe %q;-l)at C%@"tm@? ﬁ\@d(ﬂ@nd 58 mq()@) Dgsing
corifuet Mé%ﬁhro@%ﬁ-Fﬁdayﬂ@ﬂth%e cb@Sedutivel@deké, 158. 9,
155.1, 154.5, 151.4, 149.2 148. 4, 144.2, 138. 2,

THE S5k biP59 o, S PRI I, oG 1B W oot iPe Sorgounds t

am'rﬁubte_ méicﬁph‘atlhadﬁeniewér% Merll’ﬁmedZﬁf_té? three| Weeks cbf siebig @roytment by
mEer T ted B Skl G T GrBErsprthe i

Stirbuldthgrledi®dds wer Ysed Th deliveo?ml\ipotsewascesmérrseemhda‘nr1 5m|n The

B R, B RSl B0k 355 e
reapdrse qndeixting® was Yetermined fromehe a'&ramwsmeWMean response
tu%éé IN%F @ete@ﬂﬁeot lﬂ% é’ toﬁ& 'bbﬁ foqﬂmvcﬁ aluwﬁ Ssof% dlifﬁarence in

sure m sol
omﬁehutlmmbamamth@ftwmh@rﬂ@gsm ﬁ»%ten‘nﬁm@dj at39 usgggto calculate the
coRVELRE ¢ chromatography, eluting with a 5-100 %
acetonitrile water gradi ent to provi de conpound 150
asayellowsem sol i d. HNI\/R(ZOOI\/HZ CD3CD) 6 8.52
§vV=1 H), 7.sdistapces2@mmy 49-7.30 (m 3H), 4.17 (m 1

H, 3.63 (rﬁllstilaﬂéﬂ)set-zPﬂqugaI@\sétr(}nsébp 30 1.58 (m
5H), 1 40-1.20 (m 9H). Exanple Rat nodel of

o b é%géggggﬁﬁrvﬁ? Eotpeg g ARV yaR ertiad Jlowed

byad FishbsltSD edt.2. 5 ng/ kg cisplatin daily, for five
consecutive days to achieve a final W 2004/111061
PCT/ CA2004/ 000873 54 cunul ati ve dose of 12.5 ng/kg.
Exmplere third deti- cfanbdarmn’tm’g the final cisplatin

Cglgrhglztojtsr a%re ge%ped etnélrc%%gér pg%)da u%yn/% ﬁ? g%Bgatsr iblﬁjg viability assay.
Daoy human medulloblastoma cells of 15N neuroblastoma cells were plated at a density
of 5000 cells per well of a 96 well plate and cultured in RPMI media supplemented with
antibiotics and 5% fetal bovine serum. Cells in culture were incubated with compound
for 48 hours after which time Alamar blue was added to the culture media. After 4 hours
media was transferred to opaque white plates and fluorescence of transformed alamar
blue was measured at excitation 535/emission 595). A1 resulted in a dose dependent

decrease in medulloblastoma cell viability.



conti nued Monday through Friday for three consecutive
weeks. 5 The effect of cisplatin on peripheral nerve
wo eovetiiwnl and the ability of the conpounds toPCT/CA2004/000873

attenuate the cisplatin effect were determ ned after
three weeks of drug treatnment by neasuring the

sensory nerve conduction velocity (SNCV) in the cauda
nerve of the tail. Stinulaténg el ectrodes were used

to deliver 2mA pul ses once per second for 1.5mn. The

10 resulting conmpound sensory nerve action potentials

EVRH &aver@gﬁgge@gsgy@ mean response onset ti rre was
deternmined fromthe averaged response,

Dyogyptate, HEREE ¢alone 16'&%%%%60"@ I‘MRé%B‘SH'ES’bI?é 9 Bgoy
M%ﬂll@bl&‘st@haf ERIMDR®E2RN Breast bifls dictd FERAGES Wall pRIissaind allowed

tinme b t ween _t t wo rec rdin et erm
oG 5 B oGP B e b oReg BT T/ ALy et media
wal phved ad@ fypraceDivith abslomeeib. Thecolld wierk kebtde tul{ureeioy 7-10

The results of these e re conbi ne

IR S PPt R corBes QUGG i e e st o

ndrelsdateccoamitrplse: Anti - cancer activity Cbnpounds wer e
tested for anti-cancer properties using the Al amar
blue viability assay. Daoy human nedul | obl ast oma
cells of 15N neuroblastoma cells were plated at a
density 25 of 5000 cells per well of a 96 well plate
and cultured in RPM nedi a suppl enmented with
antibiotics and 5% fetal bovine serum Cells in
culture were incubated with conpound for 48 hours
after which time Alamar blue was added to the culture
media. After 4 hours nedia was transferred to opaque
white plates and fluorescence of transfornmed al amar
bl ue was neasured at excitation 535/ em ssion 595). Al
resulted in a dose dependent 30 decrease in
medul | obl astoma cell viability. W 2004/ 111061
PCT/ CA2004/ 000873 55 Exanple: C onogeni c assays.
Dul45 prostate, HCT116 col on, 15N Neurobl astoma, | MR32
Neur obl ast oma, Daoy Medul | obl ast oma, and MDAMB231
breast cells were plated in 6 well plates and all owed
5to grow for 5 days.-Cells were exposed to conpound
for 24 hours, the culture nedia
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was renoved and replaced with fresh nedia. The cells
were kept in cultured for 7-10 days after which

w@oioenimwsl wer e count ed and EC50 val ues wer e deP@r/aiAni®d/000873

relative to non-treated controls. WO 2004/111061

PCT/ CA2004/ 000873 56 CLAIM5S 1. A conpound
represented by Fornula I: RS O-</N N~ R6 R2-N

\S LNr Rl 5 or a pharmaceutibcal |y acceptable salts
thereof, wherein: Rl is selected fromthe group
consisting of: a) C(OR9, wherein RO is selected from

cilAiMsl8) substituted or unsubstituted alkyl,

substituted or unsubstituted aryl, substituted or
unsubstituted 10 heteroaryl; and b) C(O-(CH2)n

(C( Q pdMpsdad2Epi8dentédihOFormuRriei n n=0-6, p=0-1, n¥0-22,

and R10 is H, substltuted or upgubstituted C(l 6)

al kyl, substituted or ubstl uted aryl, substituted
or unsubstitut ed heter \m\ig (CHRll)n NR12R13,
wherein n=1-5, Rl1 | 25¢ the group 15

consi sting of hydrog \ ubstltuted or unsubstituted
C(1-8) alkyl, substltuted or unsubstltuted C(1-8)

orar @lskpbceudicdily teictertade salisuimratfswhenetred C(1-8) aryl ,

substituted or unsubstituted C(1-8) heteroaryl, and
R12 and R13 are individually selected fromthe gr oup
consﬁls& pelected fromdhergrenn censisting ofit ed or  unsubstituted

CULAD) cOY wnased W@ Tonta s gaagg%d%ﬁbst.mted

stltute unsubstitute

ry
subst | ﬁibvlew%htumguwéwb@u&uw aaxlast@ﬁtltut@ét%waaibﬁ ituted
substi hurfnfrangnsubstituted C(1-8) al kyl carbonyl,
substituted ‘or unsubstituted C(1-8) arylcarbonyl,

subsd)i HRLEH-GHIMEGH Gk OF 3 Whprein n=0-6, p=0-1, m=0-22, and

het er ognoyk F@é&&ﬂwked &runm.ﬁﬂtéu &h%)wl Ba&tm&j or
conbined to

subst i Pﬂﬁ%’ét'tﬁﬁw lﬁ%mﬂﬁ@?ti't?tﬁ? é’ﬂ“'Plsé’tbéii‘th@Q @p}eéoqry Ing system

25 ¢) C(O)-(CHR'),-NR"R'", wherein n=1-5, R"" is selected from the group
consisting of hydrogen, substituted or unsubstituted C(1-8) alkyl, substituted
or unsubstituted C(1-8) aralkyl, substituted or unsubstituted C(1-8) aryl,
substituted or unsubstituted C(1-8) heteroaryl, and R' and R"™ are
individually selected from the group consisting of hydrogen, substituted or
unsubstituted C(1-8) alkyl, substituted or unsubstituted C(1-8) aralkyl,
substituted or unsubstituted C(1-8) aryl, substituted or unsubstituted C(1-8)
heteroaryl, substituted or unsubstituted C(1-8) alkylcarbonyl, substituted or
unsubstituted C(1-8) arylcarbonyl, substituted or unsubstituted C(1-8)
heteroarylcarbonyl, or wherein R and R* are combined to for members of a

5 to 7 membered substituted or unsubstituted heterocyclic ring system;
R%is H

R® is selected from the group consisting of H, methyl, and substituted or

unsubstituted benzyl,
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R2 is HR5 is selected fromthe group consisting of H,

nmet hyl , and substituted or unsubstituted benzyl, 30
wo\@02004611.11061 PCT/ CA2004/ 000873 57 R6 i s sePE€r/Canho4/000873

fromthe group consisting of (i) fluoro C(1-6)-alkyl,

substituted and unsubstituted C(6-16)-aryl,

substituted and Unsubstituted heteroaryl, substituted

and unsubstituted bi phenyl, 53ubstituted and

unsubsti tuted di phenyl ether, substituted and

unsubstituted coumarinyl, and adamantyl; 5 wherein

ad] geentele@ERROM thdglolp Bosistihgep of the aryl or
heteroaryl R5 substituents or adjacent (garbo

D oy Hup GG vk Pyt psttyipd iyt e, substituted
an?i %B@lﬂ%ﬂtut? ﬁl&érgatﬁy{, tsutsawurfgd érﬁwdfms%stau@a }bidhlblﬁﬂ,lt@bﬁfﬂw‘ted and
ogelr ner pe s | ] a us e Ooa \ or
SR gy EPBebkoer P TR 2 wEPelLteg poGra, hd adamanty:
het eyieesin laopbdnt |c|aﬂl£)bﬁ@inrf&w spstefngrof ther ar?lktdb:aéﬁetdahe @R sliystituents
r § n. r S (0} t wo r QuUPS
oSt BBl Soiege SHR Y hefbisnR et GeRgbyethgry or
colimBaByl RE GubstucbisSnay f@EtheRb8s RBtitutddry ausedigycBalkyl or
B DL, RS EO5BIE Pl L P gt
byt dre @@ mdBe anrlkdl grogst potmo Y RRBpojoined g fotmiagirgel ect ed

fromthe group consisting of H,£ hal ogen, C(1-8)alkyl,
C(1-8) al koxy and represents up to 4 substitutions;

(it) ﬁ”\ ) ﬁw\\ o J«J"\\ o
E:;I:o> E;Ioj | 7 o:>

(iif)

R23 R%7
l R28 R26
R6 = E / _\\ 4
__.__.\X R25
2 3 R24
ring A ring B

wherein

X is represented by a bond, O or S(0O),, wherein n=0, 1, or 2, and is attached to
ring A at the 2, 3, or 4 position;

R? on ring A is selected from the group consisting of H, halogen, C(1-8)alkyl,
C(1-8) alkoxy and represents up to 4 substitutions;

R? through R? of ring B is independently selected from the group consisting of
H, halogen, C(1-8) alkyl, C(1-8) flouroalkyl, C(1-8) alkoxy,

wherein any two adjacent R groups may be combined to form members of a
fused aryl, substituted aryl, heteroaryl, or substituted heteroaryl, ring system; and
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R24 through R28 of ring B is independently selected
fromthe group consisting of H, hal ogen, C(1-8)
wa@bdogl11106( 1- 8) fl ouroal kyl, C(1-8) al koxy, whePE&Ii/aA200¥/000873
two adj acent R groups may be conbined to form nenbers
of a 25 fused aryl, substituted aryl, heteroaryl, or
substituted heteroaryl, ring system and WO
2004/ 111061 PCT/ CA2004/ 0008583 58 (iv): R23 6 Res
R27 5 R6 <~/ =~4Xheteroaryl R6 = -heteroaryl-X/ R26
23ring Aring BR24 R25 ring Aring B R6 =
-het@):oaryl X-heteroaryl ring Aring B 5 wherein Xis
represented by a bond, 0 or S(On, wherein n=0, 1, or
2; RR3 onring Ais selected fromthe group consisting
of H, hal ogerg23C(1-8) al kyl, C(1-8) al koxy and

represents @ap| to 4 substitutions; the heter

syst . L@bsf\ and B contain.,at | east on roatom
and eﬁ% gre _‘@ S ANGHERRYbr (RPsubsthetareand— fgh
R28 of ring B i3s I ndependently sel ected from2
consi sting ohgaH hahggen, C(1-8) alkyl, c(K8) R
flouroal kyl, C(1-8) alkoxy; and wherghn any VR B
adj acent R groups nay be conbined to form nenbers of a
fused aryl, substituted aryl, heteroaryl, or
substituted heteroagyls ring sP/stem 15 2. A conpound
according to clainff1? g\/ﬂw_@?té’i%ryRTXTQet@r(O@j}ym, wherein RO
is C(2- 4)alkyl. 3. A con;pound according to claim1, \
wherein R is C(OR9, whefi‘h RO i "EP5-18) 20 al kyl .

wherein

X is represented by a bond, O or $(O),, wherein n=0, 1, or 2;

R% on ring A is selected from the group consisting of H, halogen, C(1-8) alkyl,
C(1-8) alkoxy and represents up to 4 substitutions;

the heteroaryl ring systems of ring A and B contain at least on heteroatom and
are substituted or unsubstituted;

R* through R?® of ring B is independently selected from the group consisting of
H, halogen, C(1-8) alkyl, C(1-8) flouroalkyl, C(1-8) alkoxy; and
wherein any two adjacent R groups may be combined to form members of a fused aryl,

substituted aryl, heteroaryl, or substituted heteroaryl, ring system.

2. A compound according to claim 1, wherein R' is C(O)R®, wherein R® is C(2-
4)alkyl.

3. A compound according to claim 1, wherein R" is C(O)R®, wherein R? is C(5-18)
alkyl.

4. A compound according to claim 1, wherein R’ is C(O)-(CHR™)-NR"R",
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4. A conmpound according to claim1, wherein R is
C(O-(CHR11) ~ NR 2R13. WD 2004/111061

WERIMTAA6004/ 000873 59 5. A conpound accor di ngp€DCab@i4/v0873
1, wherein R is C(O CH2CH2- (- O CH2CH2-) n- OR10,
wherein n=1-6 and R10 is Hor CH3. 6. A conpound
according to claiml, wherein RLis C(O-(CH2)n-C(O) -
5 (OCH2CH2) nDH, wherein n=258 and n= 1-22. 7. A
conmpound according to claim1, wherein RL is
C(O-(CH2CH2) n- (O OR10, wherein n=1-8 and R10 is

5.5el eCt&Hpduna BcErEing 48 Raint, Ivrfaleis Rb%ta(b)@ﬁg:w;( OtCHCfCHg-)n-

e

upsubstituted alkyl —substituted or unsubstitu
ORFywhergind=4Gand R Uisdd o6FHensubst i t ut ed het er oaryl. 10
8. A conpound according to cI a| m1l, wherein RLis

C(O ORrR10, erein O| Sl ound
6. aco d GTRkPHE SERAIRD 1o OGHb Ferissa K& ity el
(olﬂlzmﬂz)memwnmmwza@em gh=ng22.0 any one of clains 1 to
9, wherein the substituents are selected fromthe
group consisting of: 1) H £ halogen, nitro, cyano,
7.C( 1-#8¢ora;bdcmbl acEfrding Yo Elbinot oetiekgih R' &r@GICRY(CH,GIY-(O)OR™,
r Q 1 I y r
W'heé% gr AT y:?né:!aRr %#& e@ fll%“l I%%rg?%ﬂb é séb%gutgg IW!.ur‘ns(ub?‘ututed
al), sRitbutether msmlbst:t@ed ary$ aad suRtRuted oriefsLbeitutas hateroaryl
C(1-8) al kyl, hydroxyl, C(1-4) al koxy, fI uor oal kyl ,
aryl, heteroaryl, |ower alkylcar bonyl Yl car bony I
8.het ek qanmlmdrabmtghlng to gaier 1.avheydia R’ ﬁc@(@r)@BnyWhel’&ﬁbR is is H or
lqryl am nocar bonyl ; and 3) NR14R15 wherein R14 and R15

afe independentiy defined as C(1-8) alkyl, or 25
wherein R14 and R15 are joined to forman al kyl or

9.net &f edhsolnd bRy im 1 Wit &h R sd@)Ehlcid Hkyl
C(1-8) fluoroal kyl, aralkyl, aryl, heteroary 8)

al kyl car bonyl , arylcarbonyl heteroarylcarbonyl and

162( 1- A@orﬁﬂ)é‘i@i&)éceﬁldmg@o By Mbedf claiHO$ td § WitRdein e §db§t|tuents are
substltuents 1-3 Conmpounds 15 through 51 and

SERSRIIIRT thesoungenstsEng 9f11061 PCT/ CA2004/ 000873 60
1) H, halogen, nitro, cyano, C(1-8) alkyl, C(1-8) fluoroalkyl, aralkyl, aryl, heteroaryl,

C(1-8) alkylcarbonyl, arylcarbonyl, heteroarylcarbonyl, azide, B(OH),, and

adamantyl; '

2) XR'" wherein X=0 or S and R" is defined as a C(1-8) alkyl, hydroxyl, C(1-4)

alkoxy, fluoroalkyl, aryl, heteroaryl, lower alkylcarbonyl, arylcarbonyl,

heteroarylcarbonyl, lower alkylaminocarbonyl, and arylaminocarbonyl; and

3) NR™R'" wherein R' and R" are independently defined as C(1-8) alkyl, or

wherein R™ and R are joined to form an alkyl or heteroalkyl ring system;
wherein said C(1-8) alkyl, C(1-8) fluoroalkyl, aralkyl, aryl, heteroaryl, C(1-8)
alkylcarbonyl, arylcarbonyl, heteroarylcarbonyl, and C(1-4) alkoxy may be further
substituted, by the substituents 1-3.

1. Compounds 15 through 51 and compound 150.
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12. The conpound of any one of clains 1 to 11, in the
formof a salt, encapsulated in an encapsul ating
w@g@at11068. The conpound accordi ng to cl ai m 12PCaar®it/00873
the encapsul ating agent is a 5 cyclodextran. 14. The
conmpound according to clainms 12, wherein the
encapsul ati ng agent is hydroxypropyl cycl odextran
(HPCD). 10 15. The conpoundéaAccording to claim12, 13,
or 14, wherein the salt is a salt selected fromthe
group consisting of an ethanolamne salt, a
181 MetHRYdoBoDRE b Ane DR bibims A 1a|n4thé1anﬂQﬁ}érsbﬁl dRapsulated in

salt. 16. The conpound according to claim 12, 13, or
14, W@PW'Qtﬁ@a%ﬂ’tt is a sodiumsalt. 15 17. Use of
a conpound according to any one of clains 1 to 16, for
the treatnent of a neurqde eneratiyve condlt

14150 B GTEGHIDAT RGOS ek FrapRdrt Tt g
axorgtlogeashh and/ or 20 repair. 19. Use of a conpound
according to claim 17, for inducing altering signa
transduction. 25 20. Use according to any one of

14| aiThe db?n;ioondgccovdimmi akitnk d 2 nehareid dgreerenpsulating agent is

conditiaon is e ﬁﬁbfronwthe group consi sting of
hy'g‘r%;{gro% yc§°deffﬁn (ﬁ—f n's, Parkinson's, nuscular

dystrophy, diabetes, HV, an ischemc insult, retinal
ion |loss foll ar, st.r
150 aﬁ‘bmmpg%a?caaﬂﬁ@%ﬁqa? Bt b5 is 2ertm
seﬂ?eobedfadm thergrem camsistisgndf an etbanotgmaihd yalt, @slirhéthylgmfroetitanol salt,
e, use of -t herapeutic agents used in 30 the

ae%ltam'” y”‘f”?fng{?}: WO 2004/ 111061 PCT/ CA2004/ 000873 61
21. Use according to any one of clainms claim1l7 to 19,

1é’merﬁ4erl: %uﬂ@g&% R)rcfl'é 1§Q)'P§%t\hlﬁ’ﬁelh§?@salt is a sodlum sal;t

degenerative dlsease of a conpound
accordlng to any one of clalns 1to 16, for the

171 qu%e&ta &@np%un@a&fogclllh(\;ﬂﬁ a?g ohE oﬁaaiﬂﬂ\s @6, fop thep&atment of a

accor toclaim?2 pro I ferative
n%mﬂﬁgﬁwﬁtwescmdﬁ@rer 24. Use according to claim 23,
wherein said cancer is selected fromthe group

18. Use of a compound according to claim 17, for inducing axonal growth and/or
repair.

19. Use of a compound according to claim 17, for inducing altering signal

transduction.

20. Use according to any one of claims 17 to 19, wherein the neurodegenerative
condition is selected from the group consisting of Alzheimer’s, Huntington’s, Parkinson’s,
muscular dystrophy, diabetes, HIV, an ischemic insult, retinal ganglion loss following
acute ocular stroke or glaucoma, a neurodegenrative condition resulting from a viral
infection, and a neuropathy resulting from the use of chemo-therapeutic agents used in
the treatment of HIV.



10 consisting of prostate, colon, neurobl astonms,
medul | obl ast oma, and breast cancer. 25. Use according

wo oooanyloene of clainsl7 to 24, wherein the conporrad2ios/o00873
used with other conmpounds known to the art, for the
treatnment of the condition. 15 26. A pharmaceutically
acceptable salt of a conpound represented by Formul a
I, R5 OSN NRs R2-N \ S>N61R1 encapsul ated in an
encapsul ating agent, wherein: R is Hor C(1-4)
al kyl; 20 RZisH R5 is selected fromthe group

2consisd éd&;ﬁrdﬂ‘f tohanyBh& ¥ clajfidfdim 116 6o Qiherdis tstdureHeEnrative
benzyl ; IS sel ect ed fromthe group consisting of

CC{“id)t'OFI'%F?Qe@F@t'B‘? digeasp of tha @t i t ut ed and unsubsti t ut ed
C(6-16) - aryl substituted and unsubstituted

het er oar substitut d and unsubstjtufed bi
22 b <UT% RPN BRRS FE SO FEi | Celnlf e Hedtment of a
5  prolifbsitivé odreitioand unsubstituted coumarinyl, and
adamantyl ; WO 2004/ 111061 PCT/ CA2004/ 000873 62
wherei n adj acent carbons in ring systens of the aryl
23r hédecaczarding tBeleiu (221 wiereinttise prolifesdiya cemnlitionds barmesr.i n
ring systenms of the aryl, heteroaryl, biphenyl,
di phenyl ether, or coumarinyl R6.substituents may
24. ogelf$meacchadirgub siaim Qﬁsdhminaafdmederdysélexaed('wm dne group

0 SRR AR ol USRS o ey ey

one or nore an al kyl groups, or tmo al kyl groups
25'. O'Rzr\g& Féc%ofo‘ﬂ{d‘cb%np loRG of clibds 7 fo 3%, WhSeintfhe Cohbburfis uB&d with
other compounds known to the art, for the treatment of the condition.
15 26. A pharmaceutically acceptable salt of a compound represented by Formula |,
R5
O N-
Y /Nf\}rze
2N $7°N
R |
encapsulated in an encapsulating agent, wherein;

R'is H or C(1-4) alkyl;

20
R?is H
R is selected from the group consisting of H, methyl, substituted or unsubstituted
benzyl;

25

R® is selected from the group consisting of
(i) fluoro C(1-6)-alkyl, substituted and unsubstituted C(6-16)-aryl, substituted
and unsubstituted heteroaryl, substituted and unsubstituted biphenyl, substituted and

unsubstituted diphenyl ether, substituted and unsubstituted coumarinyl, and adamantyl;
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R64 ~\ #Res 2 3 R24 ring Aring B wherein Xis

represented by a bond, 0 or S(On, wherein n=0, 1, or
wWQ?2o00andioss attached to 15 ring A at the 2, 3,POI/CA2004/000873

position; R23 on ring Ais selected fromthe group

consi sting of H, hal ogen, C(1-8)alkyl, C(1-8) al koxy

and represents up to 4 substitutions; R24 through R28

of ring Bis independently 62l ected fromthe group

consi sting of H, halogen, C(1-8) alkyl, C(1-8)

flouroal kyl, C(1-8) al koxy, 20 wherein any two

?dj afg@i’éin BAjESH RErLBRY intg G&tBing & tHeQirfl OF AbteRIzBe RS s@stituents
used ar

|, substituted. aryl, heteroaryl, or .
or ailpeecatashs RuiTe STy o lersy s JapRRR dRyenth gptenyister, or
cogRaAhy ﬁ@ﬁﬂstﬂﬁfé’ﬁi@ﬁa@%é@@w&&bsﬁt&ted%?a fde&d ERloalkl dr 5
he}%(srﬂé/cgapéghner{gg {}EP(:L ic{?ﬁoa’ﬁ\kyl—l Blﬁ%e?r 83 ’ Ia_l_k>)$l_ @"&Rég% 3?2 {),Isl”’thrGIl’ snL%sﬁuted
byXnleir efcraay klkyl drgups, oi thg akyl ghepejomeX td formepingsent ed
by a bond, 0 or S(On, wherein n=0, 1, or 2; 5 R23 on
ring Ais selected fromthe group consisting of H,
hal digen, C(1-8) alkyl, C(1-8) alkoxy and represents
up to 4 sugﬁtitutions; - -
\\ 0] \\ O \ RS o
@Eo> @[Oj | Z >

0]

(iii)

R23 R27
I R28 R26
R6 = g / —\\ 4
_\X R25
2 3 R24
ring A ring B

wherein

X is represented by a bond, O or S(O),, wherein n=0, 1, or 2, and is attached to
ring A at the 2, 3, or 4 position;

R on ring A is selected from the group consisting of H, halogen, C(1-8)alkyl,
C(1-8) alkoxy and represents up to 4 substitutions;

R?* through R? of ring B is independently selected from the group consisting of
H, halogen, C(1-8) alkyl, C(1-8) flouroalkyl, C(1-8) alkoxy,

wherein any two adjacent R groups may be combined to form members of a

fused aryl, substituted aryl, heteroaryl, or substituted heteroaryl, ring system; and

(iv):
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the heteroaryl ring systens of ring A and B contain at
| east on heteroatom and are substituted or

waradhstobt ut ed; R24 through R28 of ring B is PCT/CA2004/000873

i ndependently selected fromthe group consisting of
10 H, hal ogen, C(1-8) alkyl, C(1-8) flouroalkyl,
C(1-8) al koxy; and wherein any two adj acent R groups
may be conbined to form mentdrs of a fused aryl,
substituted aryl, heteroaryl, or substituted
heteroaryl, ring system 27. The conpound according to
claim 26, wheg®in the encapsul ating agent is a 15
.cycl odextr an. L2§. The conpound according toR& aiRE 26,
wher eig Ehe ,e_%}>apsul ating agent .is
hydr oXypr op-cysl peeser ( FISED} —Itergay! RE
conpound according to any one of clains 26 t 8, 5for
the treatnmenigpof apgpliferative conditi onR*30.RTse
according to claim29, wherein the riﬂ%@l i ferat }“)/gea
condition is cancer. WO 2004/111061 PCT/ CA2004/7000873
64 31. Use according to claim30, wherein said cancer
is selected fromthe %roup consj st nlg of prostate,
col on, neur obl ast offa™ sredPPEYI a8t 8AE°2%hd br east
cancer. 32. Use according to any one of clainms 29 to
31, wherein the conpound T9Aised w'fBB 5 ot her
compounds known in the art, for the treatnent of the
Brol iferative condition. 33. Use of a conpound
YWP¥blesented by Formula I, R5 NI> R2-N SN RL | or a
phar Xicepteseatet py aboait@bt & gmthetdiene@f1, of 2r t he

R TR ERsr8a LR siht e tPeSSRE I BapRE S Pl
C{1h&) ajiroaay pnd cepsessniagy tof ddpstitgitong] , substituted or
unsu@gﬁ%{e%agg rina%pgt&]n;s of ring A and B contain at least on heteroatom and

are substituted or unsubstituted;

R* through R of ring B is independently selected from the group consisting of
H, halogen, C(1-8) alkyl, C(1-8) flouroalkyl, C(1-8) alkoxy; and
wherein any two adjacent R groups may be combined to form members of a fused aryl,

substituted aryl, heteroaryl, or substituted heteroaryl, ring system.

27. The compound according to claim 26, wherein the encapsulating agent is a

cyclodextran.

28. The compound according to claims 26, wherein the encapsulating agent is

hydroxypropylcyclodextran (HPCD).

29. Use of the compound according to any one of claims 26 to 28, for the treatment

of a proliferative condition.

30. Use according to claim 29, wherein the proliferative condition is cancer.
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R6 is selected fromthe group consisting of 20 (i)
fluoro C(1-6)-al kyl, substituted and unsubstituted

w@e@4a6l0enryl , substituted and unsubstituted PCT/CA2004/000873

heteroaryl, substituted and unsubstituted bi phenyl,
substituted and unsubstituted di phenyl ether,
substituted and unsubstituted coumarinyl, and
adamantyl ; wherein adj acent edarbons in ring systens of
the aryl or heteroaryl R5 substituents or adjacent
carbons in ring systens of the aryl, heteroaryl,

3P Phegyhecofti rﬁﬁ‘@r&'&{lm%hﬁﬁereﬁrsald%nﬁ&ugﬁélb&% frE® the group
substituents may toget her be substituted by a fused

cenpistipapiwrpstate. Pf%!% H‘SH%P@*&F‘I@WEPP'I?@'%W% ﬁ“é?(ﬂaéfa?%y?r
or het erocycl oal kyl ring may be further substituted

one or npre an aIk ou r two, al kyl groyps )
3? oi NEEF FFOFWHOL °Rg © %'g' %é‘go‘ﬁveﬂ'ﬂdé‘ig"m&ung Is used with
o6 édrfpdldRdd RRENN/R thebrt, @rlhéredtineni) of RS priofiératile ERRIitISAG
R6= CGCS R25 2 3 R4 5ring Aring B wherein Xis
represented by a bond, 0 or S(On, wherein n=0, 1, or
32, ausk ofsa edrhguting defresentddiyy Pomatlatihe 2, 3, or 4
position; R23 on ring Ais sel e%ed fromthe group
consi sting of H, hal oge OC{\Il 8)yal kyl, 10 C(1-8)
al koxy and represents uﬁ\’ft , ANS Sﬁétutl ons; R24
through R28 of ring By g in dently selected from
t he group consisting of ‘RH hal ogen, C(1-8) alkyl,
C(1-8) flouroal kyl, C(1-8) al kox vvherel n any two
OBl p@ar@ﬁcetmcgliyoamgptﬁuy salétf@mbuf@réée treatmentoiraeprolifertivg o
ccﬁ&t‘ﬁt%ﬂ Whefkin: substituted aryl, heteroaryl, or

stituted heteroaryl, ring system and 15 (ivV):

R'is H or C(1-4) alkyl;
R%is H

R® is selected from the group consisting of H, methyl, substituted or unsubstituted

benzyl;

R® is selected from the group consisting of

(i) fluoro C(1-6)-alkyl, substituted and unsubstituted C(6-16)-aryl, substituted
and unsijbstituted heteroaryl, substituted and unsubstituted biphenyl, substituted and
unsubstituted diphenyl ether, substituted and unsubstituted coumarinyl, and adamantyl;

wherein adjacent carbons in ring systems of the aryl or heteroaryl R® substituents
or adjacent carbons in ring systems of the aryl, heteroaryl, biphenyl, diphenyl ether, or
coumarinyl R® substituents may together be substituted by a fused cycloalkyl or
heterocycloalkyl ring, which cycloalkyl or heterocycloalkyl ring may be further substituted

by one or more an alkyl groups, or two alkyl groups joined to form a ring;

(if)



R23 6 R28 R27 5 R6 4 X heteroaryl R6 = -heteroaryl-X
/| RR6 2 3 ring Aring B R4 R5 ring Aring B R6 =

WO b@uatwar yl - X-heteroaryl ring A ring B WO 20Pd1/CA1®6/000873
PCT/ CA2004/ 000873 66 wherein X is represented by a
bond, 0 or S(O,,, wherein n=0, 1, or 2; R2Z3 onring A
is selected fromthe group consisting of H hal ogen,
C(1-8) alkyl, 5 C(1-8) alkmsy and represents up to 4
substitutions; the heteroaryl ring systens of ring A
and B contain at |east on heteroatomand are
substitutedw~or unsubstituted, R24 throegh R28 of ring

B is independently sel ectrd f0am the group Eonsisting
of H, hal oden,] CD1-8) aI, §1-8) f|oai§/l,
C(1-8) al koxy# 10 wheretnoany two adpacga? R

groups may be conbined to form nenbers of a fused
aryl, substituted aryl, heteroaryl, or substituted
het eigaryl , ring system 34. Use according to claim
33, wherein the proliferative condition is cancer. 15
35. Use according to claim 34, wherein said cancer is
sel ected fromthe group cgmsistiRg’ of prostate,

col on, neurobl astoma, nedul | o&dstioner26and br east

cancer. 36. Use ac @[%Lﬂg{;j g of clains 33 to
35, wherein the coﬁ‘pb nd \ .8 e 250t her conpounds
known in the art, for theztrseatne

proliferative condition. 20 37. A compound according
to any one of clainms 2 torigahereain®B is defined as in
cl ai 2.to 9 and R2=R5=H and R6 is chosen fromthe
fol 18R ©

X is represented by a bond, O or S(O),, wherein n=0, 1, or 2, and is attached to

ring A at the 2, 3, or 4 position;

R® on ring A is selected from the group consisting of H, halogen, C(1-8)alkyl, |
C(1-8) alkoxy and represents up to 4 substitutions;

R* through R? of ring B is independently selected from the group consisting of
H, halogen, C(1-8) alkyl, C(1-8) flouroalkyl, C(1-8) alkoxy,

wherein any two adjacent R groups may be combined to form members of a

fused aryl, substituted aryl, heteroaryl, or substituted heteroaryl, ring system; and

(iv):

R23
8 5 R28 R27
6= 7\ 4
R égx/heteroaryl R = § —heteroaryl—X R26
? ° R R
ring A ring B
ring A ring B

RS = § —heteroaryl—X—heteroary!

ring A ring B



O CF3 C WD 2004/111061 PCT/ CA2004/ 000873 67 38.
Use of a conmpound according to Caim37 for the
wo e@atin®nt of a neurodegenerative di sease or BCT/CA2004/000873
proliferative diseases. 5 39. Use of a conpound
according to Caim 38 wherein said proliferative
di sease is cancer.

66

wherein
X is represented by a bond, O or S(0),, wherein n=0, 1, or 2;
R? on ring A is selected from the group consisting of H, halogen, C(1-8) alkyl,

5 C(1-8) alkoxy and represents up to 4 substitutions;

the heteroaryl ring systems of ring A and B contain at least on heteroatom and

are substituted or unsubstituted; ‘
R? through R® of ring B is independently selected from the group consisting of

H, halogen, C(1-8) alkyl, C(1-8) flouroalkyl, C(1-8) alkoxy; and

10  wherein any two adjacent R groups may be combined to form members of a fused aryl, substituted

aryl, heteroaryl, or substituted heteroaryl, ring system.
34. Use according to claim 33, wherein the proliferative condition is cancer.

15 35 Use according to claim 34, wherein said cancer is selected from the group

consisting of prostate, colon, neuroblastoma, medulloblastoma, and breast cancer.

36. Use according to any one of claims 33 to 35, wherein the compound is used with
other compounds known in the art, for the treatment of the proliferative condition.

20
37. A compound according to any one of claims 2 to 9 where R’ is defined as in

claims 2 to 9 and R>=R°=H and R is chosen from the following:

0
- W p é—@? ,
-0 -OQ
nat

Cl
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38. Use of a compound according to Claim 37 for the treatment of a

neurodegenerative disease or a proliferative diseases.

39. Use of a compound according to Claim 38 wherein said proliferative disease is

cancer.



