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WD 2009/ 043117PCT/ AU2008/ 001480 1 NOVEL ARYL POTASSI UM
CHANNEL BLOCKERS AND USES THEREOF FI ELD OF THE

wo MFERHIICN The present invention relates to cpOpPAUZ®S/001480

useful in the nodul ati on of potassium 5 channe
activity in cells, in particular the activity of Kvl.3
channels found in T cells. The invention also rel ates
to the use of these conpounds-in the treatnent or
prevention of autoi nmune and i nflammuatory di seases,
including nmultiple sclerosis, pharnmaceutica
c r 2 o
T L AR O A M R R R RE RS ANTTUSES THEREOF
and chronic inflamuatory di seases are related to
& n % rmalities. Diseases such as

mat osi s, chroni c rheunmatoid

Piid Prddent invartibh RERISCILESRPSURIS USSR infhleSmBaYRtibA of potassium
co n the 15appearance of autoanti bodi es and

cfaninet saliityvia celispinaaytiear thel adtivity of vdrdbehanneds found in T cells.
T8 oy 0B.aPE TeltBe el | SF e Bpe BB T e treatment or

preventort BRAuIHMENBEindRAaAIneglopptisehses 9acladingavaliple sclerosis,
adults. 20 Multiple sclerosis affects the nyelin

phaseacsuticaleampasitionse coRtaining theses graPoHRdEansk mgthods for their
Ngﬁéraq ats nmost axons and all ows rapid signal

cohducti on over |ong distances by saltatory

conduction. It is thought that anti bodi es and

] cells of the i mune system attack the
M’ sax+ng. This process leads to 25 inflammation
@%HYScﬁftbi'nﬂﬁgﬁécLﬁ{o?Sbﬁ}od@@' GRASIAMRASS bHiSBSseeSUPe S related to

. he area by the fornation of a Iesion known as a .
ipiragneregUlatery giineomalties. eDiseasas sech assysienisilupus erythematosis,

ortoMsriy b Fiau AR B A R popids BB h bommon the

%%iédiaﬁé@ﬁﬁéut@@ﬁﬁb@dié@ and séfreactive lymphocytes.
09/ 043117PCT/ AU2008/ 001480

Multiple sclerosis is the most common neurological disease of young people. It is
believed to cost more in medical care and lost income than any other neurological

disease of young adults.

Multiple sclerosis affects the myelin sheaths of nerves. Myelin is an insulating
material that coats most axons and allows rapid signal conduction over long
distances by saltatory conduction. It is thought that antibodies and specialised
cells of the immune system attack the myelin coating. This process leads to
inflammation and scarring (sclerosis) which damages blood vessels in the area by
the formation of a lesion known as a plaque. These plaques are characterised by
being infiltrated by macrophages and T cells. This results in demyelination with

the consequential loss of the rapid signal conduction.

A possible method of treating these autoimmune and inflammatory diseases is by

suppressing T-cell proliferation and modulating their activation.



10

15

20

25

30

2 The early stages of T-cell activation may be
conceptual |y separated into pre-Ca2+ and post-Ca2+

wer@avgsl{Cahal an and Chandy 1997, Curr. Opin. PCT/AU2008/001480

Bi otechnol. 8 749). Foll owi ng engagenent of the T-cell
receptor by an antigen, activation of tyrosine 5

ki nases and the generation of inositol
1,4,5-triphosphate lead to theinflux of Ca2+ and a
rise in the cytoplasmc Ca2+ concentration. The rise
in Ca2+ activates the phosphatase cal ci neurin, which
then dephosphoryl ates a cytoplasnmically |ocalized
transcription factor (N-FAT) enabling it to accunul ate

. The &y ewge@u@f gl hictidation m rtﬁé‘fbbﬁd&e;ﬁhalfseéép@‘btéd‘lmto pre-Ca®

|nterleu rall el events

-2
ARBPSH R B en&(%al%@nemno&? 89S Cuirn 9. Bigfeghnol. 8 749).
gww%e Pﬁﬂpﬁ f\é ngHo ?féeeﬁﬂg%?gﬁfbr wh%girtlggnfg% \Fétfoﬂ”of tyrosine
lemugesl arud tha;]gﬂa@'atlen g:ﬁ ahasitohit lde5dt|pimsphadae1 lleadata)ﬂﬂeymﬂux of Ca*
transient rise of Lon ch l s uiﬂerllet

and;A diseoin e ?/WBH'@@W%QE' C&Q"C‘?r& 19y e NgJIss Y gg tﬂ‘ét'vates the
&Jogﬁﬁﬁta%émélﬁéur‘im r\ﬁhi@ﬁ tﬁeﬁ Béﬁﬂ@épﬁcﬁ?lﬁ%& hR§toplasmically localized

st ore- oper at ed + channel or the cal cium
tramseas@orafaqtmat%/’@pnabhm P acpuedatetinrtbe nuglaus a1d bind to a

TP BRSBTS 0 BPleLRRC2 BellE: ABHEwhG Gl Rt involving

the hcﬁvﬁitﬁﬂﬁﬁbrdtéiﬁhdha&e €98 rds, denessirahsciiplion1€dds to lymphokine
Gissner 1990, Proc. Nat| Acad.  Sci USA 87 9411;

sgsrationgand 1o denphocyie proiRation,  $ome;genes feqyire, jong-lasting Ca®’

sl wijle PHfess iU ofifce Rafept B90P! 8857 e second i s

t he i nternedi at e-conduct ance cal ci um acti vat ed

IBRFERBNSIS G0 the o ST o VEIIONS R Coayiong mgve across
tﬁ@‘r.';@ésrﬁ@?r?emﬂran@ tﬂk‘ou@‘ﬁ'ﬁhaﬁﬁél t%lr?\%@ thé@?&@%’ﬁér&%‘@ﬁ@a channel

Bi ol Chem Joi ner 97, Proc.
qa\dhe calilm raeaswsacwatqqdlaf qkw@nﬁh Toem dlsilnCBtmes of potaSSIum

S A B e A, e oL e st s

v@ﬂégé—‘yatéﬁ ermeﬂménmﬂ)ahélbﬂ Tm,llJt iPhg sil.f385x 1@|7 Brissmer 1990,
ol ari zes the menp in turn accentuates

ﬁ”ﬁéeé);fr Acae. éﬁgﬂsmn:%w \é%fbspaﬁeﬂﬁ%ee{u. ety fhysiol. 105 765;
Aﬁﬁéﬂ“?@%ﬁ Ilg@tg '?ﬁ’g%?%@%’ﬂ%\%‘aﬁBdC@ﬁcijgé‘?gburr Opin.
Eﬁ@@hﬂdBl&?Pth)/ Ah2Ohe/ 8edergD i8S fhiee iniervediateaconductance calcium-

AT RECPASRYT S1aR el R CR TG Ee oIS, ko8 Rhysiol. 102 601,

FRfRer ciygoagt Bid/s @%eﬁ%tm 5?@6)/ Ralef h@glgo IﬁfBJb/arcr@?ﬁ 274 21885;
physi ol ogi cal |evel lays a vital role in

\anfiorpe| 1988, TJlgw{;thqme 2,3’6021$432 alainer, 1887 nPyodyNatl. Acad. Sci.

A SONNEE, KAEntd IRpRP T B PRERT 278 L LoddBBh 1Y, u. siot

Cienn) 272 329 28h Sewishanendgs nGesoridsch £rMBLY. Wheke thests potassium
the influx of Ca2+ and ther e% prevents downstream

channelst PRAN. dverfesulting &ffiur RIKy NRatpeIaHaes g rerabeane, which in
tﬁﬁ]' S?ééﬁfﬁaﬂ@é]thé Qﬁt%??@azar\ﬁh@gﬁ |§[‘é&6§3l !}gf}éﬁ‘?ﬁr‘éﬁ' for downstream

S as | nmunosuppressants
ag:tlaétnorr eyertsi(Gahalan and Chandy 1997, Curr Opin. Biotechnol. 8: 749).
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10 and the treatnent of autoi mune and inflammatory
di sorders. They could be used al one or in conjunction

WORER/0g1INEr | Munosuppr essants, such as sel ect PBAUXTS/001480

bl ockers or cyclosporin, in order to achieve synergi sm
and/or to reduce toxicity, especially of cyclosporin.
15Devel openents in the field of voltage-gated

K- channel el ectrophysi ol ogy haye strengthened the case
for treating of nmultiple sclerosis and al so di abetes
mellitus by inhibiting the Kvl.3 channel. It was found

TR poBYQRIrRE oltbad gaftd EnahBelhdbBh T F@idEhes is encoded by
KW1Bf fa, Shkér-relaté@ @de. J Kvl3 has eest charadtefiséy extensively at the

1703-1713). ShK-K22Da a selective_ peptide 20 hl ocker
DpleguEr S RREIPgcar ef 834 PV VIR Pl B s T ymehocyt

S BR3P PRS0 8 s

[ymplokytespl Inb#iticonoftis Klv&n&llﬂapollamesrthe celllguembeane sufficiently
sh th gh_th
Gefacianse Be i Sr C3 S By pefvears tpvar e dpcidtivpion events.

|nh| bitor of the Kvl1.3 channel. The derivative showed
specificity in 25inhibiting the proliferation of the
Acegridingly, 3 compsiungds owhictpeaiephagiestiviel dtf-3- blagkers are potential

g TR Rocs o, AR5 Ubbres sae Ror e BPRYSTARILAY glef reection

aiddhe rexftméni .o dutoimauhe narek lrﬁﬂammatdmtdltdmiens.ceThey could be
have i ncreased insulin sensitivity. The 30sel ectiv

psast RigRE BF in genikhetion withhather AmepunesyPPEessants as selective
(15541 RgBBES bf olelosebtt i) ordr, B achiSaS Rl Shigr to reduce

1RREY OdsHecTanyTof Ay28po001480 4 who was involved in the
el ectrophysi ol ogy on nultiple sclerosis that diabetes
al so involves autoreactive T-cells that express very

Dé@é\ DDgﬁm‘é‘i’lltsS |ﬁfth§V¥|el3.l bmdltfageféatéﬂ Rlchahagpﬂeéﬂtﬁd}'»ysmlogy have

5 At present there exist a nunb

sifengihe@@d m ca%e fmrtta%aimgwf:mﬂm splesesie aadt #ae dmtpertes mellitus

&7 Rl TR 6 Bl LR PH 0B SaBrEicfe, Trcots from

mafipde @Eletrd)ﬁﬁ Lt%lehm? bNHibitthghlsl @leaatbdaledelsraﬁ Kv1a31(:Wulff H et al
i ng these channel s

ener al |
4003 ol el Invesioud SEnaavaAHgebuShKOKERBRP @ splective peptide
YEEREY §8 K EBLRURARY infilfaa he prRERkolicor Tk WA high k1.3
pﬂimqiwe.o(BeBtbni ct wtmln&%)’h) rRNASI 88 ptjR424¢3940or i henconnection
lgget%gl\t;% _réa@hg @qaglon &nd ?(ﬁ% %Fockagelh%gl a%g reearl\ngh(?v{/r? k?ﬁrough the
use of a small molecule, a psoralen derivative, that is an active and relatively
specific inhibitor of the Kv1.3 channel. The derivative showed specificity in

inhibiting the proliferation of the high Kv1.3 T-cells over peripheral blood T-cells
(Vennekamp et al (2004) Mol. Pharm. 65 1364-1374).

The Kv1.3 channel has also been associated with diabetes. Studies of Kv1.3
knockout mice found that the mice have increased insulin sensitivity. The
selective blockage of the Kv1.3 channel also led to increased insulin sensitivity
(Xu, J. et al. (2004) PNAS 101 (9), 3122-3117). It has been suggested by Wulff,
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present in human | ynphocytes, and al so as an
I mmunosuppressant. However the 15use of this conpound

WO g000jogd1ted by its potent toxicity. |nternati OPE/AU2008/001480

Pat ent Application publication No's WO 97/16438 and WO
09/ 716437, and US Patent No. 6,051, 590 describe the
use of the triterpene, correolide and rel ated
conpounds as i munosuppressanig. The potential for 20
t hese conpounds to beconme i Mmunosuppressants was
illustrated by experinents showi ng their attenuation

oo W P4 iE BIUBPHTSORGY oL byt St S8 dfit pletes atso
ipvslves autdreactiley T ells thatrexpesss2erg mwmameﬂ(ew(wlulﬁ H. et al.
(%artl cularly ShK toxin from Sti chodactyl a hel i ant hus.

RB3saKm 80-A0kLS 64RA7 -0 bl ock Kvl.1, Kvl.3, Kvl.4

and Kvl1.6, but a nutant ShKK22DAP was found to
sel ectively block Kvl.3. Unfortunately the nutant did
Alopressht thiere texistreequinbiet of pbarsetective prtassipmotharmel blockers that

Wils o HIPNEGHET B ANRIAOTC P, daYBnANETSR, SI0F (RIS, Other
;figaso’gu@“%h rgféc]b K¥ikt th 8Wdé vahde orassudd m‘éhﬁﬂﬁj’trﬁi heart and brain,

ast selectivity over every
a&ogene@mymctrszmese aﬂm&els&moundeSIrahI@vaAccqrdméfr it would be

%(57\[ t he Kvl fam qﬂgéﬁég{t"&%ﬂ%m&‘@% %g)wakpgéégﬂve inhibitors of

the }Qpﬁ.gcﬁéﬁﬁgnt and treat experinental 5 autoinmune
encephal onyelitis in Lewis rats, an ani mal nodel for
human mul tiple sclerosis (Beeton, et al. (2001) Proc.

08!ty S50 5By bl ob L 050 Htomg i pepic
sovirpioapeptide rhaygdtoxinpas |acsepe«:1t\m| mhlblﬂﬁhanda)mbetojdgm 3 channels

RSEpHAINTOR HTEPoRACR, 206 4 éééf?é’rttér%anawmss\%%mwever the

@%e Kok &ﬁ@iﬁfdﬁ&ﬂjb% Sibtéht%xﬁﬁ ression of Kvl.3
anne

s (approximately er cell) and | ow .
nunber s of IKCaI channel s (approxi mately 120 per

kb TS0 Ko RERA, PP SE g 8y ana wo

Gsr7asdynchh@nel! PateiteNants, 089,890 dewcribbr the csel of the triterpene,
activated rat T |ynphocytes. 15 O her compounds

coreeqlidecred sfeiﬁteqtvqorepwmsué‘é Impacwrewn%%kaﬁ/ﬁ e?otent'a' for
less SRR TR e Byt ST AL bRty expermens

stiowdhg tbéiﬁQﬂi)enlBanohmﬁthéheléymrybé%msler&]mtyhmﬁﬂ) ggsponse in
al (2003) Biochem 42, 4733-4743). The reported

PEMPEIREs i n t hese classes did not exhibit drug-1ike
characteristics. 20

US Patent 6,077,680 describes DNA segments and proteins derived from sea
anemone species, more particularly ShK toxin from Stichodactyla helianthus. The
ShK toxin was found to block Kv1.1, Kv1.3, Kv1.4 and Kv1.6, but a mutant ShK-
K22DAP was found to selectively block Kv1.3. Unfortunately the mutant did not
exhibit the requisite pharmacokinetic profile for clinical use. A recently reported
ShK analog, ShK(L5), was at least 100-fold more active against Kv1.3 (Kq = 69
pM) than Kv1.1 and furthermore it showed at least 250-fold selectivity over every
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Khel | i none, a substituted benzofuran and nat ural
product fromcertain plants, and 8- Methoxypsoral en

W@ 30083117 bot h commerci al |y avai l abl e product spPCTaU2008/001480

been found to exhibit weak blocking activity on the
Kvl. 3 channel . 25Khel | i none8- Met hoxypsoral en WO
2009/ 043117PCT/ AU2008/ 001480 6 The present invention
is directed to a new cl ass of.gsonmpounds whi ch exhi bit
useful Kv1.3 channel blocking activity. SUWARY COF THE
I NVENTION 5 The invention provides conpounds of

SREMYeitvaht MEmBRH LS IHEIGAT famlly )Beelh of"9E"@0B5) Mol Pham.
67:1369-1381).

Both ShK toxin and ShK(L5) were shown to both prevent and treat experimental
autoimmune encephalomyelitis in Lewis rats, an animal model for human multiple
sclerosis (Beeton, et al. (2001) Proc. Natl. Acad. Sci. USA 98 13942), by
selectively targeting T-cells chronically activated by the myelin antigen, MBP
(myelin basic protein). The same study also indicated that chronically activated
encephalitogenic rat T- cells express a unique channel phenotype characterised
by high expression of Kv1.3 channels (approximately 1500 per cell) and low

_numbers of IKCa1 channels (approximately 120 per cell). This channel phenotype

is distinct from that seen in quiescent and acutely activated cells and may be a

functionally relevant marker for chronically activated rat T lymphocytes.

Other compounds which are blockers of Kv1.3 include psoralens (Vennekamp et
al. (2004) Mol. Pharm. 65, 1365-1374 and Wulff et al., US 2006/0079535) and
selected benzamides (Schalhofer et al. (2002) Biochem. 41, 7781-7794 and
Schalhofer et al (2003) Biochem. 42, 4733-4743). The reported compounds in

these classes did not exhibit drug-like characteristics.

Khellinone, a substituted benzofuran and natural product from certain plants, and
8-Methoxypsoralen (8-MOP), both commercially available products, have been

found to exhibit weak blocking activity on the Kv1.3 channel.

OMe O
o OH
OMe
Khellinone 8-Methoxypsoralen
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Rl and R2 are independently selected from hydrogen,
cyano, halo, nitro, optionally substituted | ower

wW@RkMyl4310pti onal | y substituted aryl, -OR, - C(OhEI/AU2008/001480

-C(0)0R, - OC(0O)R (where Ris selected from hydrogen
optionally substituted al kyl, optionally substituted
al kenyl, optionally substituted al kynyl, optionally
substituted 15 C3_7 cycloal kylg-optionally substituted
het erocycl yl, optionally substituted heteroaryl, and
optionally substituted aryl), -C(O)NR R', -NR C(0)R"

- R . ' i : _
T pidryat yeliigh s Srefed i 60 et ERLMB T Rfiit useul
KOe 30hanhetbldckAgiactioitjier t han hydrogen; 20 R6 is
sel ected fromcyano, halo, nitro, optionally
substituted al kyl, optionally substituted al kenyl,
&p WRRN HESHIEYNVENAON Kynyl, optionally substituted
m‘M——Uprmnat—gy—\?}ﬁéb?ﬂ'm, rtuted heteroaryl, optionally
Thb fvientibe ¢prEad@s comipoahty lof farptiula (ialor gakisithareofut ed
CA4-7 cycloalkenyl, -OR -SR, -C(0O)R -C(0)OR, -0C(O)R
(where Ris 25 selected from hydrogen, |ower alkyl,
| ower al kenyl, |ower al kyRy!, cpptionally substituted
C3_7 cycloal kyl, optionally sypstituted heterocyclyl,
optional |y substitutie < ﬂ( and optionally
substituted aryl), -C(C R, INR q(o)R O wo
2009/ 043117PCT/ AU2008.084488.and- QR R' (where R and
R' are independent I@'z sel eft ed ¥rom Rydrogen or | ower
al kyl ) ; L is a divalentylinker group of 2-6 atons in
| ength sel ected from opti o?r@u% S5substituted C2_6
al kyl ene, optionally substituted C2_6 al kenyl ene, or
optionally substituted C2-6 al kynyl ene; L' is (i) a
d'hval.ent Il inker group of 2-6 atons in |length sel ected
Y sfﬁ'%pti onal ly substituted C2_6 al kyl ene, optionally
substituted C2_6 al kenyl ene, or optionally

10substituted C2-6 al kynyl ene; or &ii -CH2-; Y.is.. .
RelaadtRojare ipderesdeniiy-Saleetgd fraso hydrgggn. cyano, halo, nitro, optionally

et - all, ophBh: - GRS d i
S R e A A

QT(OIRa(WhereibR! iis useldctabik éom , hygrogenal opfionatiyt substisated  alkyl,
Sptoain s PRbed ARl selanAlY Supsitld SR ptionally substituted
gg.;%f;wc&a%l,hebﬁﬁeﬁé%) , sapstitarRld oRatdrycyoast iobtibﬁ@lgl substituted

I's selected froma single bond

h&e,roTrMR"and opmm?]lugsubs,tiwed argh, mo%mﬁu,' &ﬁag@slﬁ@ and -NRR"
7098 R0 L83y SGCLRTH N RO 4 e ). on

substituted al kynyl, optionally substituted C3_7
cycl oal k){l , optionally substituted hyeéfer ocyclyl,
vibereinatlgast @petafiRuand Reiplbgr han ByRrogehi onal | y
substituted aryl);

Res is selected from cyano, halo, nitro, optionally substituted alkyl, optionally
substituted alkenyl, optionally substituted alkynyl, optionally substituted aryl,
optionally substituted heteroaryl, optionally substituted Cs.7 cycloalkyl, optionally
substituted Ca.7 cycloalkenyl, -OR, -SR, -C(O)R, -C(O)OR, -OC(O)R (where R is
selected from hydrogen, lower alkyl, lower alkenyl, lower alkynyl, optionally
substituted Ca.; cycloalkyl, optionally substituted heterocyclyl, optionally
substituted heteroaryl, and optionally substituted aryl), -C(O)NR'R", -NR'C(O)R"
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25R5 is selected fromoptionally substituted al kyl,
-OR, -C(0O)R -C(0)0OR, SR, (where Ris selected from

W@piovosElty substituted C2-7 al kyl, optional | yPCT/AU2008/001480

substituted al kenyl, optionally substituted al kynyl,
optionally substituted C3_7 cycloal kyl, optionally
substituted heterocyclyl, optionally substituted
heteroaryl, and optionally subgtituted aryl),

-C(ONR R', -NRC(O)R'" and -NR R' (where R and R' are
30|ndependently sel ected from hydrogen or | ower

ShF 2 (R B4 R R ERROR B Pyt o o oves

gp|yonally substituted heteroaryl, optlonally
substituted heteroaryl oxy, optionally substituted
heterocyclyl optionally substituted heterocyclyl oxy

I9r|ts NRiiFalent ?E?tﬁoggsofeﬁ ﬁcét%ijnsf ﬁﬁg?ﬁ%ﬂ'\r QA Ritted from optionally

Bnal y substi opt1on substitute
sljbeeltutéd Cpt i alkglehg, EDﬁlleatlytsutaﬁltLHEdyﬁyb alsgnylena) loy optionally

bstituyted I oal kyl, optionally substituted
‘ﬂ-ﬂi stitged & Zyﬁla(ﬁ(gW? ial 'y substituted heteroaryl, and

optionally substituted aryl, and where R'" is selected
fromoptionally substituted al kyl, optionally
K'udst (ix atdidalenk éinker, goypi ohata ?t@ngsnulemt@dsqeq@ﬁyﬁom optionally

§lﬁ%§l?lﬂg{jlt a6h§@¥'Fb§ %%Z}Sf i ngﬂ}tgéﬂsg pélk@ﬁ@éhg, or optionally

stit@ad \ad,. ;ﬂwhquie qtal |y 10substituted aryl); and R7
is select eci‘> fromoptionally substituted aryl,

opt i otiar-CGl2substituted aryl oxy, optionally subst i t ut ed
het eroaryl, optionally substituted heteroaryl oxy,
optionally substituted heterocyclyl, optlonally
Yulsssetela:te&ﬂ thm ea osingley box, 0O-; NBED)-( wier eNRS-R-C(Q¥NR"-,

%i‘”%b& y A0 D Rl I O”a'r'gy&ré’g”)é’{if 'p{} Gy F%%tgated alkyl,
s&@hhﬂé@'alménw tt%tlotn@nﬁ@u@mat&yalkyawkbbnonauy substituted

optl ongl 'y substitutéd heterocycl opti onal |

@ubstoyclsuawl heota?]@mlm sua\tmsdltbbtpﬂju1 oggllewc)’f%st SE{@'&H'Y substituted
ano e invention there is
ﬁ?%vﬁ)% rPé’t“HBaﬁ¥ Bﬁégﬁé{ :;erg ment or prevention of

aut oi rmune or chronic inflammatory di seases, or the

t f t f f t I "
@ reledipd eamapr SN IR0 D+ HE(B0m 18-st AR orCEPNR™
ﬁg{“&f@d (%Ff@riﬁ“'@ Sebted RN, Efg;b‘?&#;ér?abbuoﬁél%ew@tht@ted alkyl

er'eol, or a cOonposition ning a conpound
optidrexigudubstituted raiﬂeanyaomttqnaﬂy Ispbstitutark pligybyle optibpally substituted

thereof |l n anot pect the in t|on rov
Gise. cvcloaioRRISRAT oS RAEUETr RELORENT o ppfifiall " substiuted
h@t%rd;%?}‘fa%tdﬁt%ngﬁy §u9§ﬁuf‘e@"@r'9l) for the treatment or

prev I on

Rs is selected from optionally substituted alkyl, -OR, -C(O)R, -C(O)OR, SR, (where
R is selected from optionally substituted C,.; alkyl, optionally substituted alkenyl,
optionally substituted alkynyl, optionally substituted Cs7 cycloalkyl, optionally
substituted heterocyclyl, optionally substituted heteroaryl, and optionally
substituted aryl), -C(O)NR'R", -NR'C(O)R" and -NR'R" (where R' and R" are

independently selected from hydrogen or lower alkyl);
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aut oi mune or chronic inflammatory di seases, or the

prevention of rejection of 30foreign organ transpl ants
warwbos31el ated afflictions. WO PCT/AU2008/001480

2009/ 043117PCT/ AU2008/ 001480 9 I n anot her aspect of

the invention there is provided a nmethod of

intentionally nodul ati ng potassi umion channel

activity of T-cells by the apgication of a conmpound

of Forrmula I, or a pharmaceutically acceptable salt

thereof, to said Tcells. 5 In a further aspect of the

F%:{;Yse@ek%?%&n r}f&ﬁ gabgqmgad |‘§|/I as@éﬁﬁmﬁegy&@ t%pryonally substituted

oS US€e as an  Prmunosuppressa
Hetenoasyl! optiorelysubstitidedhetfrbagioxye optmuaity substituted heterocyclyl,

cpipnaln s BsHlger: ReerosHa Ry s akH H ofiagey Ba; o selected from
rhy@rat NprdHEAGC bubdinitea, ARYENbbRShal( o5 @ dtfuiBECHIERG, optionally

aration’of co nds o or mul
substituted alhﬁT)é.Obptlﬁ)ETM BEIEst[tEl@ﬁR[JaVI oclerkyiHBptionally substituted

| NVENTI 5 T ' t based he . di

AT ooy st S Gt LBl a. ana
WHérbhR"'ah§V§eI§é't'éHHfrbnpfopttlhﬁally“é@bfstlﬂﬂe@aélkﬂa\tﬁ)t?éﬁﬁflwsubstltuted
properties as inhibitors of potassium cell  channels,

adkenybaraptionally | yubstiduted 1 atkyadknaptiondlyc rsubstitdethdSs-7 cycloalkyl

GRS DA BBk B IV YIBEHIRAESBR Ty S cotonaty

subktituted ananandheumat oi d arthritis. They 20 may al so
be useful in the treatnent or prevention of graft

rejection. The term"al kyl" as used al one or

ROl diog ﬁ@r’heﬁg d{)tgéclgr Sub&titdtedf a?'i{_l I“BptR)rnaﬁ\} aélﬂﬁgfhted aryloxy,

“chal n saturated bon group. term
omltlbyablly rseibstitited retdetoasylg Dptjpn@lMtsabamtngad‘ heteroagylaxy, optionally

subtifed Mefmacyiunte prfvalic substiie Bemradiaiory POANGIR (where

R'O i$ istlecied Ql‘bn@trﬂlﬂ’ﬁogeﬁﬂ prti%ﬁaﬂif—‘tsﬂbbtltbfé‘@ alkyl, eé[i‘ﬁdnally substituted
n-p , 1 soprop Y , 1 sobut

),
él@v,y,hutqptlona&y‘tsmﬁtgwtedn@ lqynyl | pp@onally SUbStIE/Uted Cs7 cycloalkyl,
optionally substituted heterocyclyl, optionally substituted heteroaryl, and optionally

substituted aryl).

In another aspect of the invention there is provided a method for the treatment or
prevention of autoimmune or chronic inflammatory diseases, or the prevention of
rejection of foreign organ transplants and/or related afflictions, by the
administration of a compound of formula | or a pharmaceutically acceptable salt
thereof, or a composition containing a compound of formula | or pharmaceutically

acceptable salt thereof.

In another aspect the invention provides the use of a compound of formula | or a
salt thereof in the manufacture of a medicament for the treatment or prevention of
autoimmune or chronic inflammatory diseases, or the prevention of rejection of

foreign organ transplants and/or related afflictions.
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WO 2009/ 043117PCT/ AU2008/ 001480 - 10 - al kyl ene groups
i ncl ude net hyl ene (-CH2-), ethylene (-CH2CH2-), and

W@ b@9p433pYy| ene i soners (e.g., -CH2CH2CH2- and PCT/AU2008/001480

-CH(CH3) CH2-), and the |ike. The term "C3_7
cycl oal kyl" refers to non-aromatic, saturated
non-aromatic 5 carbocycles having from3 to 7 carbon
atons. Exanpl es include cycl opgopyl, cyclopentyl and
cycl ohexyl. The term "al kenyl" refers to a straight or
branched hydrocarbon contai ni ng one or nDre doubl e

bonds, r N I r
BE88eRREREF B IS By B0 IR Brifads . Binbf e, mentoay
hbanmating p@takmhveoﬁammhemtmuy Erxfar‘rpd:ells bf,/ ﬂié(@;pplllcatlon of a
i nclude allyl, 1-methylvinyl butﬁ [ so frw %L
compewns @ﬁfprmglanletqm Qhemewrﬂca y 8C6eR Hleeﬁ?' ereof, 'to said T-
%el - pent adi enyl, 1-pentenyl, 1-hexenyl, 3-hexenyl,

L 3 hexadienyl, 1,4-hexadieny| and 1, 3,
5- hexatri enyl. 15 The term "al kenyl ene" refers to
d| % nt al ken 0 fer abI havi ng, from 2
l8.3 Bisthes eonectarinaupueichr Bet R proviRds Bnpfteltishl Composition
for Y &5 Tdhc imAfurRist Bb@s‘%ﬁﬁt (tr@H%GHrﬁosnﬁﬁﬁ dohfprising an effective
propenyl ene i somers .
ar(rmmt) e:t]ai-gommmct 73} |o|rmgla bor mrmgewm@&ly-,acceptable salt thereof

FAE PP el BRI "ana havi no-one o more

doubl e bonds Exanpl es i nclude cycl opentenyl,
1- et hyl - cycl opent enyl , . cycl ohexeny

In anaihen agrant ;gj,t@gymverﬁuog thege: psow@)yg{gdeﬂ)ﬂro%eﬁ for the preparation
cAbn‘r Cﬁ* earqughﬁg% inﬁerte%fm al kynyl " refers to a
Stral or bran rocarbon contai ni ng one or
nor e trlple bonds, preferably one or two triple bonds.
much a group
: ATV atons. Exanpl es
| ﬂbéttdﬂh‘s! ounddD>f the general formula |,
2@% br)%‘ﬁtlgn% BB%&W nal'Pr@ RiscéV r{? pou g

43117PCT/ AU2008/ 001480 The term "al kynyl ene"
asflesaribed intbe @maeﬁummamnmheglmeptsorpr—:@m pYp|ugeful properties as

iBibioR, oh Btdnsttn eiCERAMAS PRy FaitcRa MEKYTS chafinel. - Such
éHrﬁEde@ﬁ&/é sighificabt potemtial &8 éminunesuppressantsrior the treatment of
as used alone or in COTTPI nati on refers

ewtpanr@nnedilsw.dgffc BEEN AsaMyitipik Priegesis an@om%tmﬁp afthritis. They
Cl-6

FR e b 3BT Y R oA or o R FegeCfon.

containing fromone to six carbon atonmns, such as

gﬁ%qgﬁ%"pﬁ(}ygox{@ phgg rI th &ﬁ&%y{)bu%r%gy reftersb % oQ%tralght or

bRANENEY A% sé’iﬁréié&%yard&%\?b&{ ghdupt OTHRe fedtr @Y1 alkyl" refers to such
respectively refer to an al kenyl and al kyny!l

agroupcoutaining fot pheltetweive carbaxgipsns RNARREY f(13~°<)"§1 - alkyl" and

5 The, t
S Ry sefer &0 880 bfoupn Gyt Fofiliheito 1R carsqn atoms, such as
Ficfes (ane')r ethgl CESY enprdsyl osepiopyhyetsutgRidubutyl| sesbutyl tert-butyl
rin tens) and al so aromatic heterocyclic rings or
aﬂfﬂrgﬂ%e}/@k as known as heteroaryl or heteroaromatic
rings. Preferred aromatic rings are optionally
substituted phenyl ("Ph") rings. 20
The term "alkylene" refers to divalent alkyl groups preferably having from 1 to 10

carbon atoms and more preferably 1 to 6 carbon atoms. Examples of such




10

15

20

25

The term"aryl" refers to carbocyclic
(non-heterocyclic) aromatic rings or ring systens. The

W@e@aasile7 ri ngs may be nono- or bi-cyclic ri ngPGl/AU2098/001480

The aromatic rings or ring systens are generally
conposed of 5 to 10 carbon atons. Exanples of suitable
aryl groups include but are not limted to phenyl,

bi phenyl , 25napht hyl, tetrahydganaphthyl, and the
like. Preferred aryl groups include phenyl, naphthyl,

i ndenyl , azulenyl, fluorenyl or anthracenyl. WO

RIBHE S TBBCINARIERR i, 2, R EESITD, and

propyehe dgsersSecd), FeHATIasT M- a?l‘fdJUQH(Caia)may): amdsuhegike
ring (e.g., pyrldyl pyrrolyl or furyl) or multiple
condensed rlngs (e g., indolizinyl or benzothienyl). 5

ﬁhf fe‘?t g‘oi' 3 r7 ﬂ4 Y’l r f&k et hen%rgﬂ%ﬂt‘a' tirated non-aromatic

ura atu group aving a S|n e ring or
cranbmypdla Mnmrgntrem |3| tmg§’ canbeheatoiphs; fExamnlesomelude cyclopropyl,

torrBa m1lto 4 hetero atons sel ected
FelpeRnt oGy ey br

, oxygen, sel enium or phosphorous
wi thin the r|ng 10 Exanples of 5-nmenbered nonocyclic
heterocy and heteroaryl groups include furyl,

The tﬂfm allpgmd otefers ta-pptraighy lor bsgnehsd Rydrocarbon containing one or
4 305 W By oA 51t BLREA! S 2.ty

rfefér@&@'?s}dch a f&d”p edmblrilng ﬂ‘xom‘:lﬁ@d) ¥o twebve&mboma!toms Examples of
razolidinyl, azol yl, imdazolinyl ﬁfﬁiﬂy‘{ﬁ hvl
eyl daerlude B, 4 raﬁawiv'@v' hutenyh se-puignyl: be3-Rykidignyl, 3-methyl-

_ zZ UG A n I 13-
%Epﬁelq{ggl g?gﬁ%utéb %ﬁyl qén%Féga% %“g i\ép#oere pmhr%g)') SChexeny, ’
Hedaelieroy,cl whmdldwt anddr 8) Sdpeaatrenyhcl ude pyri dyl,
pyrimdinyl, pyridazinyl, pyranyl, pyrazinyl,
pi peridinyl, 1,4-dioxanyl, norpholinyl, 1,4-dithianyl,
THE RIFR Rinedn _PJB’ e" rBfé?@"cé‘%iNéYént alkéwﬁg?éuﬁshpr@fdﬁabmﬁbvmg from 2 to
he

triazinyl. above heterocycles nmay be optionally
& whashon @temsvand morsr preflerebhy@ tef Bsearbent aAemss, E@«%mples include

SFelishe TEHsCHT g HE Ropdlygné ikt (82 GHCH=CH- and -

olemykcHhemd wsyikephenyl al kyl , phenyl al kyl oxy, am no,
cyano or nmono or di(Cl.6al kyl) am no. As referred to

above heterocycle or heteroaryl may be fused to a

1 OGN G‘df %X) il I§W“ "f‘éfeP@Q Ydon %@thé‘ 'oarb&fﬁ@g havn’ng 4to7

azulenyl , and ant racen Exanpl'es of
¢arbond ammsenmd elmb\mngyme comeneneocq;mlb}e kortishet Exampjes include

SichaiEnieay o LG SYEgPeptEnYhopYCISherayly i 3-RugiPpEtegienyl, 1.3-
%)g%ﬂéﬂadléﬁlﬂéﬁawﬁewloh@%tﬁ@ﬁ Ienyl benzoxazol yl, .

nzot hi azol ylI', benzi soxazol yl,
2009/043117PCT/AU2008/001480 - 13 -

The term "alkyny!" refers to a straight or branched hydrocarbon containing one or
more triple bonds, preferably one or two triple bonds. The term "Co.12 alkynyl"
refers to such a group containing from two to twelve carbon atoms. Examples

include 2-propynyl and 2- or 3-butynyl.
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benzi sot hi azol yl , benzi m dazol yl, indazolyl,
i soqui nolinyl, quinolinyl, quinoxalinyl, uridinyl,

w@eowydi17 ci nnol i nyl , pht hal azi nyl, qui nazol i nRCT/AU2008/001480

qui noxal i nyl , benzotriazi nyl, naphthyridinyl,
pteridinyl and the |ike. These heterocycles may be
optionally substituted, for exanple with Cl_6al kyl,
Cl_6al koxy, C2_6al kenyl, C2_6ahkynyl, hal o, 5hydroxy,
mer capt o, trifluoronethyl, cyano, phenyl, phenyl oxy,
phenylalkyl phenylalkyloxy, am no and nono or

and%ﬁ @H,y] @Perrgé? Eﬁ? ol Eeé]t(%wg{% aﬁé‘f@r‘é'b'lfhavmg from

25t638tda?bt§rgd)oml§@ndmbﬂa‘:prefﬁmbly ZZ@IBecarbon atoms. Examples include
3, 4-oxadj azoles, 1,3,4-thjia es , 2y 4-

efbw»ﬁw%&-&s) propyaylefe a(a@az%-é? e AT @&e

t hi azol es, pyridines, pyridazines, pyrimdines,

pyrazines, 1,2,4-triazines, 1,3,5-triazines,

'Bmmammahlkceq" abessedt dloae oF én; combinatiooxatars ég a straight or branched
nzi hlazoles I,n0 U|nox I nes r "
e?ﬁlqsﬂ y! 9Rup; W,alerﬂt)]qu% wa&g ntkﬁpgz(-(f)—;} Q/nd the terms "Cq6
dlm)@a%(h'dY"Iow@b’élﬂéW Wefeﬂ OGO bduPs'e%fhléIhﬁhéoﬂrdﬂn ,one to six carbon

2, 3- oxadlazolg 2, 4- oxadi azo
aIOIZlS4$UQ|acﬁSam§ilt @%rﬁéhow zorgpoxm.asoprmévybutoxy, t-butoxy and the
I% 3, 4-thiadiazolyl, pyridazinyl, pyrimdinyl,
?razinyl, 1,3,5-triaziny|, 1H thieno[2,3-c]pyrazo|y|,
thieno[ 2,3-b]furyl, indolizinyl, indonI I soi ndol yl ,

3Hi ndol y|, i ndol |"nyl henzol b] f"u
THienA8[B% A", a0d i AlURIPXY ", aﬁeﬁifem alens ar, in combination

rggé]éf)lé/% gyrle’fer“tb' aﬁ‘\yQME Al Shﬁgﬁ%g{?ﬁbp adhesfer cfégc?lﬁlea linked via an

tional su t| tute exanpl e
dxygéallihkage GO-pal koxy, C2_6al kenyl , CZ_6aI kynyl , hal o,
hydr oxy, 20nercapto, trifl uoromet hyI , am no, phenyl ,
phenyl oxy, phenyl al kyl, phenyl al kyl oxy, - cyano or nono

THe rhCla®idtic! Wi B8ed Hids @iy IcofibiRa@ici RefefiT®s infonocyclic or
rings may preferably be selected fromisoxazolyl,

ig|afyl rings aaddingd syatﬁméz(@rqmatut hyeeacazeory Fings or ring systems)

pygl‘)ﬁ%@ﬁ%ﬂc ﬂ%m}[‘%ﬂg *d lSSV,S aéz %éy'(nO\{vH as theroaryI or

Iﬁndroafothaflwftfh@shel’mffeaédrmbmatlt:Irm;gs arec bptisnally substltuted phenyl
benzfuranyl, benzothi ophenyl and benzoi soxazol yl.

(FRA'3rB8Sci yi or het erocyclic rings my preferably be
selected frompyrrolidine, imdazoline,

2-im dazol i done, 2-pyrrolidone, pyrrolin-2-one,

1fhﬁ teriny daofl'Urefers ﬂpSeam@cydiool(mhemrp@ydlid) respmatic rings or ring

r ahyd yran, .oxazol . L
SYSlEriR peTBS) HEMatt g | MY o TORNSHEF vl fing systems.  The
aromatic rings or ring systems are generally composed of 6 to 10 carbon atoms.
Examples of suitable aryl groups include but are not limited to phenyl, biphenyl,
naphthyl, tetrahydronaphthyl, and the like.

Preferred aryl groups include phenyl, naphthyl, indenyl, azulenyl, fluorenyl or

anthracenyl.

The term "heteroaryl" refers to a monovalent aromatic carbocyclic group,
preferably of from 2 to 10 carbon atoms and 1 to 4 heteroatoms selected from
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WO 2009/ 043117PCT/ AU2008/ 001480 - 14 - The term
"arylal kyl" refers to carbocyclic aromatic rings or

WO R00g/0$31$t ens as previ ously described and subsPCT/AU2098/001480

by an al kyl group, also as previously described.

Unl ess otherw se indicated the aryl substituent is
attached by the alkyl 5 part of the substituent.

Li kewi se the ternms "aryl Cl _12palkyl"”, "aryl C2_12

al kenyl " and "aryl C2-12 al kynyl" refer to carbocyclic
aromatic rings or ring systens as previously described

390o5 kbhth B WEAEIAY ol e P perrcatom

ittogen.” f&dch hetettod yalgogeps caafh‘a\m aosnﬁgleonimg (elgl. opyridyl, pyrrolyl
bromp and i0do groups. ,The term "aryl ox efers.to an
oxfyrylgeiomytiple capdeasedi 8agsi(B et indokigtnyt 8r pPREZYRIIH)-
structure via an oxygen linkage (-0-). A notable

exanpl e is phenoxy. Simlarly the term "heteroaryl oxy"

Trhef tarmn Yhieterdmytctyd'b eefers to aumoaevam isaturadad or hgaturated group

N hSE HBorEnd  PRURRe, SOAAEHSUT S, BRFHAZROM Y8 & carbon

#A6P8Pand FRorhel N #Mdterdlatdmsussibbicd adm n‘m@geri haliif@r, oxygen,
group may include one or nore substituents e or

seieTEuUmyel plespharous within ke §PBup may be repl aced by 20
substituent groups independently selected from
hal ogens (for exanple halo al kyl such as -CF3), Cl-6

Eadalnlbtblels kalﬁrr@nklﬁwﬂ ,méRodychit lfw’oe'ﬂocyel((&rﬁd ederéaryl groups include
cycl oa

furybkﬁ)lgny{et@l,r&&? I%lql?)yrrﬁ7 Cycgoﬁré %lle;@ib!(n%_,lz)oga?cglw, " oxadiazolyl,
(m%??j%%ﬁﬁ ‘ﬁ%lﬁ%’% %o@@%&h|qz§&IOSsg’§ag%¥IO)qu?zanyl, isothiazolyl,
pyE{ZDIYI R, pyra@xt{lidy NRpyrazolidiRy IR 'imid adrdy| 0 )imigazoNmg( ayigolR' (including
-, 25 , - . .
mﬁégpw R 4NiRazelsh telprqld) dRadiazalh (Relidingol.q@pand 1.3.4
thquuaz@( NR R', -C(O)NR R', -C(=NCN)-NR R',

“C(=NR)NR R', -C(=NR) SR',
NI TC({ =NCN) SR', - CONRSCRR . - Q(S)NR R', - S(0) ¢, R, - SNR R’

Exanﬁ%y%}n%mbe'r8§(r%g&yc]ig HetBotyAPPand Heteroary! groups include
pyridyl, pyrimidinyl, pyridazinyl, pyranyl, pyrazinyl, piperidinyl, 1,4-dioxanyl,
morpholinyl, 1,4-dithianyl, thiomorpholinyl, piperazinyl, 1,3,5-trithianyl and triazinyl|.

The above heterocycles may be optionally substituted with a broad range of
substituents, such as C.s alkyl, C1.¢ alkoxy, C.¢ alkenyl, C,.6 alkynyl, halo, hydroxy,
mercapto, trifluoromethyl, phenyl, phenyloxy, phenylalkyl, phenylalkyloxy, amino,

cyano or mono or di(Cq.galkyl) amino.

As referred to above heterocycle or heteroaryl may be fused to a carbocyclic ring

such as phenyl, naphthyl, indenyl, azulenyl, fluorenyl, and anthracenyl.

Examples of 8, 9 and 10-membered bicyclic heterocyclyl and heteroaryl groups
include 1H  thieno[2,3-c]pyrazolyl, thieno[2,3-blfuryl, indolyl, isoindolyl,

benzofuranyl, benzothienyl, benzoxazolyl, benzothiazolyl, benzisoxazolyl,
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where pis 0-6, qis 0-2 and each R, R and R' is
i ndependently selected fromH, 30C1L 6 al kyl, C2-6

wa@lkwenyd117 C2- 6 al kynyl, C3_7 cycl oal kyl, C4-7 PCT/AU2008/001480

cycl oal kenyl, aryl, heterocyclyl, heteroaryl, Cl-6

al kyl aryl , C1-6 al kyl heteroaryl,andCl-6 WO

2009/ 043117PCT/ AU2008/ 001480 - 15 - al kyl heterocycl yl,
wherein the al kyl, alkenyl, alhkynyl, cycloal kyl,
cycl oal kenyl, aryl, heterocyclyl, heteroaryl, Cl-6

al kyl aryl, Cl1-6 al kyl heteroaryl, or Cl 6

T T T T —
Lﬁﬁ‘ilrﬂg CRlurn!ia})l0't‘;i‘iﬁ)‘ﬁbllnﬂflOﬁg’fhafl’éliﬁ‘ﬂf Noghﬁ\\éﬁbllr%ﬂkaw\oxawl'bgnzotnazmyl

and

rmphétM@hnw.o ptemgy iRy n@ndhi the olfjeen aTraﬁﬁe tetsrogysies trog¥t b roptionally

ol B e W G 2Rl AcC HERPEL el co2 bRy halo

Hyidséxyof npérebpto; edrlﬂlmrbmeahylsubﬁind, ueplfnbayi nphedgloxy, phenylalkyl,
hal o?ens Cl-6 al kyl, -6 al ke%pgl -6 al kynyl,
ReNg i, Rmine |aﬁd|dHP't“P 9[1%(915 a"l’ﬂiQG hal oal koxy

(such as -0CF3), - OH, phenyl, benzyl, phenoxy,
benzyl oxy, benzoyl, -NH2, - NHCi _a al kyI , -N(Cl-4
Extaoydle?, of- ﬁMne Ihmrocyeﬁcand)heteroarmatjd a:adibalayin,clude- ®ptionally

Dhe O, BeReqT bty LR aTaRRS oo pates, 1.2.4-
SRdReeKY, | & Py-thRidAtes | '&a‘i@f&ouﬂﬂézolbée gyrrwneéo ridazines,
of such corrpounds may al so be optl onal | stitute

PMridiBae, or PYWRZIBES,gr oliZs4-tiiaznesad of , -t“ail%t%ﬁjl t i Bpnzoxazoles,

N L TN

tﬁiehxhybyrldwclp}&fd{w o%lodwclthﬂizbmnyhm:c{ﬂ:gﬂﬁl Lpgvazdwt yisoxazolyl

Lyl ,
SRBANN 51 ST, vd i ORRIREON  Tof Bz e, 1.2.3-

L TS SRR PR, SRy gty 555, 1

tblant)[z:Bl-Ic@yraiMQl) thi@DoBZ M]fua}lkb)dplizhﬂybﬁndelyl O'QﬁB)ipIyl 3H-indolyl,

iﬁ%yphﬁﬂ%llzojﬁ éyl’ enof@f@loﬁ%nﬂ OXYH@& % benzimidazolyl,

tgﬁéfﬁc%z%d% GaREQMélﬁ?r bameke radicalsichaxbé aéph@hiélly substltuted
he salt he conpounds of formula |

withef oy a@xanpieaGraatiut. Gabalkmab cepealkeryl, &xtsallﬂynw | h\alge hydroxy,
APRGPRL RSh EAn i 3G, BRE. BEehl iaNaaLg, Bfhanyion.

cyano @r neseondiC usatkyl) amin®30i nt er nedi ates in the
preparation of pharmaceutically acceptable salts.

Heteroary! or heteroaromatic rings may preferably be selected from isoxazolyl,
oxazolyl, imidazolyl, thiazolyl, thiadiazolyl, isothiazolyl, furazanyl, triazolyl, pyridyl,
pyrimidinyl, furyl, pyrazolyl, pyridazinyl, thienyl and aryl fused heteroaromatic rings
such as benzfuranyl, benzothiophenyl and benzoisoxazolyl.

Heterocyclyl or heterocyclic rings may preferably be selected from pyrrolidine, -
imidazoline, 2-imidazolidone, 2-pyrrolidone, pyrrolin-2-one, tetrahydrofuran, 1,3-
dioxolane, piperidine, tetrahydropyran, oxazoline, 1,3-dioxane, 1,4-piperazine,

morpholine and thiomorpholine.
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WO 2009/ 043117PCT/ AU2008/ 001480 - 16 - It will be
appreci ated that the conpounds of fornmula I, and the

W@ 20008431ler eof , can be presented in the form oPCT/AU2008/001480

pharmaceutically acceptabl e derivatives. The term
"pharmaceutically acceptabl e derivative" includes

phar maceutical ly acceptabl e esters, prodrugs, solvates

and hydrates of the conpounds 1gf- formula | or salts 5

t hereof. Pharnmaceutically acceptabl e derivatives may

i ncl ude any pharmaceutically acceptable hydrate or any

ot her conpound or prodrug which, upon adm nistration

to a subject, is capable of providing (directly or

Theli teerait I'arylaikyd'o mefers dootafbaicyulica dromvatienrings iorering systems as
metabolite or residue thereof. 10The ﬁharnaceutlca

m@awbrmd@sgabe@ angd | siistiiited Bygani akyk arewp. s as’ previously
@ldirbean GRALL ott‘?é}%stg‘ﬁgg.%ltécﬁtﬁg aﬁ/ﬂ@hﬁétﬁﬂ Mt i8 Jﬁfcﬁeé"l% the alkyl

pyridini ums. tron sal'ts are tornme
partpbthedsuljstitienti hiewise theteims "andGrag @lkyil'c daryl C2.12 alkenyl" and

(I:')(f:he gtegk)altllgeyrlyyggr,egq{ﬁbg:ﬁ%oc@a %‘%P%ﬁ? gnlgg C&rflapnsg/spems as prevuously
BBA'Arfd slibéthaikassy hao. {% ‘alk@ll EensaIkeplPo; (5}2 12 alkynyl group, as

enzenesul phoni c, acetic, 15 propionic, ascorbic,
previous|y degosibed, fumaric, maleic, lactic, sali cyI ic,
sulfamc, or tartaric aci ds. The counter ion of
quat ernary am nes and pyridiniuns include chloride,

Phe farts "Halsl sivd "Halbded" gefdrs € fliorioe chived Heromd Amd idde, groups.
citrate, acetate, malonate, funmarate, sulfamte, and
tartrate. The base addition salts incl ude but are not

Tﬁﬂérﬁg "d b Féeﬁj@;%ﬁ%ﬁﬁﬁ{)ﬂgn‘agﬁ §a4Bribed! IfkeBito the parent

esi um anmoni um o
sﬁhxnurebwm an mxygegétnkagat(@-m "y rgntaxlulpsexmyplbes phenoxy Similarly

B eI HeRr S 15 B e B a8 s trkea to
feophdet sitriredidesn dhygbkYdrosp! f At Astdbl&kexdiipré ivla 4, 6 or 7-

and diethyl sulfate; and others. The salts nay be nade
benzo[kjfwranyloxyigseup.f or exanpl e by treating the
conmpound with an appropriate acid or base in the
presence of a 25suitable solvent. The conpounds of the

TR @8irh 0% ﬂBNaIWesumtnﬂwﬂt' ahéamsetrﬁairangwdp anagpsdnclude one or more
sol vat es .g. hydrates) and is intended that

subsiianisui ORPrOT MO8 dyjskogen AR QL& GAVRTRLDE feplaced by
SUBAAT LPO MifondiREPug STBA Hor MG (for example nalo alk

wdorasoumfgpf Cylg ealk;nlv e®§ é caijerayhd Ca.es alk\yeyllt (Gl:llcz)aCs 7 cycloalkyl, -

@55&; QSSIEPCiJahlgergl 4 g;ﬁer{;lgn %%%@%o%&%i C—?&Hz)p heteroaryl,
@%@P‘s@é%@ﬂ%ﬁ%%ﬁﬂw OPMEDR, T-(CH Js-Fby-omHQ)ﬁ e-OR -OC(O)R,
anol or acetic_ aci Met h

i‘dIObRtl oﬁi(@t)@Pgerré}Q\QQ)NR(R wn—NR'RY.n tNH%Cé@iR' Th%”’tC‘éQ%NR R,
gﬁ{ggﬁ@g& ! S HESO)R, S NREGTRSCERRINRR",  -C(=NOR)R,
-C(=NOH)NR'R", -C(O)NR'R", -C(=NCN)-NR'R", -C(=NR)NR'R", -C(=NR')SR",
-NR'C(=NCN)SR", -CONRSOZR', -C(S)NR'R", -S(O)q4R, -SO;NR'R",
-SO,NRC(O)R’, -OS(0)2R, -PO(OR)2 and -NO;

where p is 0-6, q is 0-2 and each R, R' and R" is independently selected from H,
Cis alkyl, C,s alkenyl, Co¢ alkynyl, Cs7 cycloalkyl, Cas.; cycloalkenyl, aryl,
heterocyclyl, heteroaryl, Cis alkylaryl, Cis alkylheteroaryl, and Cis
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5 derivatives that are converted in vivo to the
conpounds of the invention. Such derivatives would

wOo eadiod3dgtbccur to those skilled in the art, anBCI/AU2008/001480

i ncl ude, for exanple, conpounds where a free hydroxy
group is converted into an ester derivative or a ring
nitrogen atomis converted to an N-oxi de. Exanpl es of
ester derivatives include al kyls esters, phosphate
esters and those forned from am no acids, 10
preferably valine. Any conpound that is a prodrug of a

C ound of t [ i i LENi
SRR Rl WA Pkl AR Sthi D ofoblf SERRE A G aenyt, an
Reteeddyahjl e Er%‘t@rb'égfl,nd@dtﬁs_blk?lbqgj caCly aalkglpetdrbaryl, or Cis
esters of conpound of the invention sﬂch as sul phonic, .
pkybptasasycldntayhe ertionallysyketityted With.ane, & six-af game gr different
I e
G 88 ot el AFEK, Buct BRVE 10d0PARYAS6 G, CFs, ON.
plemouNH, ahdf-NOy|ax wherf Rsahd R lase etthched ta thessame initrogen atom,
ounds af fornmula | and

[ d that th
ey (v, vegethRerul the, Py wriraaBEY i atdiied flim a 5 to 7
Beéted MtfodditESitaitndheterdBHNE eingf existing in nore

than one stereol soneric form™ The Invention extends to
each of these forns individually and to m xtures

f, dncludi ; i b
Bh 22 piefer5el kel 2EBFRLE R 1P BcES g I e So alkeny
9§.g%lk_ygwr, |Q’§1QJ NélBQIk?Q@ﬁtpbarﬁ@w t(enggaEﬁéeiayoalh?(y (such as -OCF3), -
i ndi virdual 1soners nmay be prepare s r .
Ofht P, bena, ERENaKY.i AeBrYIOs, Renzoyydiid: 1 TNHC 4 alkyl, -N(Ci

h -

AR . D ettt C1E R AR AR O IROH K eoeyMénd COAH.
fornms of the conpounds being included in the present

' tion. = WO 2009/043117PCT/ AU2008/.001480 - - ,
iolg\g%gdh%gpylsprpél r aRd Only 4} é?%%&?&ﬁﬁﬁaifmq?tﬁ% of non-aromatic
eél%%%%lisé th‘q’ﬁ&ér?Byd?ib%’drﬁﬁéuMﬁéﬂﬂ% aforh® ofgueh(¢ampounds may

or sa er eo wher ei n R1 and R2 are . "
afsoape nptionally subistituted Withoane patwgesi? gEQupi, instgad of or in addition

itro, optionall bst i r al kyl, optionally
to frieran e%eséﬂ???s °-5p%§?‘%!%ﬁfé'ﬁ§0) OR - 10 OC(0)R
(where Ris selected from hydrogen, optionally
substituted al kyl, optionally substit d al kenyl
Ygherthe pptienalsubstifusnt A @yﬁyﬂ?a"&?)?ﬂoﬁ%ﬁr alkeyb g pycloalkyl,
0 | L | ij1u efR QFYGH Yihay itself be
g}z‘?‘fz%%ﬁ*"ya%'ﬁgs{‘ ?@E@%@pﬁdert }eﬁ?{?;?éf(%maﬁgﬂ%gt [ onz;gfl L;;/b y
pptichaltlyusudrstitutgd with @ YRR, the RN OY Fiffeseint syulstituents selected
;hggzrmeéqgl?ed}%?;j%&?ﬁ\(&ﬁk ?g %lil%nwdﬁnblz-g aﬁ?yln?/ﬁtsﬂe fhra%glkyl (in particular
-CF3), C16 haloalkoxy (such as -OCF3), -OH, phenyl, benzyl, phenoxy, benzyloxy,
benzoyl, -NH,, -NHC;4 alkyl, -N(Ci4 alkyl)z, -CN, -NOg mercapto, Cis
alkylcarbonyl, C1.¢ alkoxycarbonyl and CO2H. '

The salts of the compounds of formula | are preferably pharmaceutically
acceptable, but it will be appreciated that non-pharmaceutically acceptable salts
also fall within the scope of the present invention, since these are useful as

intermediates in the preparation of pharmaceutically acceptable salts.
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15 wherein at |east one of RL and R2 is other than
hydrogen; R6 is selected fromcyano, halo, nitro,

W@piovosElty substituted al kyl, optionally subseCT/AaU218/001480

al kenyl, optionally substituted alkynyl, optionally
substituted aryl, 20 optionally substituted
heteroaryl, opti onal |y substituted C3_7 cycl oal kyl,
optionally substituted C4-7 cygl-oal kenyl, -OR -SR
-C(0O)R, -C(0)OR, -0C(O)R (where Ris selectedfrom
hydrogen, |ower alkyl, |ower alkenyl, |ower alkynyl,

L 88 PHBRL B sEef S b, B s rreo,cr

Bee besswnted .in ahe fophisfnshidnmateltitaliyubeckptable) derivatives. The term
~CO)NR R, -NR )
QbegnemWﬁtwmm%)@%@qw@iwe 1igcludgs jphagmageytigally ;acceptable

%tet‘%n(ﬂ) ﬁi( ulﬁ)ge sbf\‘/%?ééegﬁﬁg‘f dfates! @I‘th%dc&'i'ugﬁhhdé“d?%ﬂnﬁlb | or salts

ent I 1 nker grou
thewdf. | n | Rhamnhaceeitieallyed aooeptameu odelivativesubsay utindude any

P LT AR Lo Ay oY B8 i
ﬁd@b&ﬁﬁnn&!ré‘t’f&’f td a0skib Cé@(f:t is ﬁaé\é@lgﬁoﬂ ﬁrdvftmg gdﬁ@tmbﬁﬁhdlrectly) a

rrom Cl-6 al kyl ene, kenyl ene, or
conyeyndetformolayl ersans active @@tahc&ltﬁ or fﬂﬁl@%w\%eof 0-,

-(0)-, -S, -NR" -, -C(O)NR"" -, or -NR" ((0)- (V\/nere
R' is sel ect ed from hydr ogen, opt| onal Iy substituted

ﬁﬂéqplharrﬂabemww)e@ebwm whttd intlkdayacid criditomabalis, base addition
substituted al k optionally bsti.tuted
sAlts| apd khe sallp gHgfqrga@mtqelsbﬁrgﬂpw@gwmcﬁg acid addition salts

é)retfo blf}’ dﬁ@é{)énbkigﬁgloz?ﬁgrl%r%lgn Q{Hja]pﬁ%Ha%Bﬁgéédly acceptable

subs ut e sel ected from opti onal
|adtgﬁm¢ ot extgahicyacid -igetuding( BytRnot BitedRo BRIrochlesice hmdrobromlc

oG S o B O ey oo
oph e, ?é&trbi‘én%ﬁthé’ ﬁ\\é&%lbtfﬂn‘i‘ﬂrl@mﬁléwcla@ﬁb kydlicylic, sulfamic, or
tartaric aC|ds The counter ion of quaternary amines and pyridiniums include
chloride, bromide, iodide, sulfate, phosphate, methansulfonate, citrate, acetate,
malonate, fumarate, sulfamate, and tartrate. The base addition salts include but
are not limited to salts such as sodium, potassium, calcium, lithium, magnesium,
ammonium and alkylammonium. Also, basic nitrogen-containing groups may be
quaternised with such agents as lower alkyl halides, such as methyl, ethyl, propyl,
and butyl chlorides, bromides and iodides; dialkyl sulfates like dimethyl and diethyl
sulfate; and others. The salts may be made in a known manner, for example by
treating the compound with an appropriate acid or base in the presence of a

suitable solvent.

The cbmpounds of the invention may be in crystalline form and/or as solvates (e.g.
hydrates) and it is intended that both forms be within the scope of the present
invention. The term "solvate" is a complex of variable stoichiometry formed by a
solute (in this invention, a compound of the invention) and a solvent. Such

solvents should not interfere with the biological activity of the solute. Solvents may
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20 substituted heterocyclyl, optionally substituted
heteroaryl, and optionally substituted aryl),

WO BOOPNRIR', -NR C(0)R' and -NR R' (where R apciI/RU2048/001480

i ndependent|ly sel ected from hydrogen or | ower alkyl);
R4 is selected fromsubstituted aryl, substituted

aryl oxy, optionally substituted 25 heteroaryl,
optionally substituted heteragnpyl oxy, optionally
substituted heterocyclyl, optionally substituted

het er ocycl yl oxy or -NR'"'R"' (where R' is selected from

50030, PO, e A 5 e R o sohvaton are

e ek owrs Within thetard C3_7 cycl oal kyl, optional l'y
substituted heterocyclyl, optlonally substltuted
het eroaryl and optl onal I y substituted aryl, and
q%)e%d t
Fﬁﬁ g"?gﬁgﬁ’l y subst |'tu g?@%iﬁ%éﬂs&iﬁh’@ngﬁwd%ﬁ%asses those
dmivatwesutrmi arekgorwertedpin wival tbytheutmpoundsl oChe invention. Such

| k 009/ 04311 7PCT. 008/ 001480
RS Vouic R Besr PEES R e OBk B0 fndde, for exampe,
ﬁdét\ﬁﬁeﬂéeé @fééahwrox?@@'o&mé @&Wérbéosiﬂlbcibhtégtélddenvatlve ora

aryl); and R7 is selected fromoptionall
ringb sitfagene atomn yis | caspertedald anshaxide. utlexamplesogy ester derivatives

00 OBV SRS RS 58514, e BRI, o amino i,

preferalslg yalivié. Wny%lirh@dilﬁﬁd tha iatprodriugdf a compound of the invention
het erocycl yl oxy a further enbodinent Y is 0 and

is within the @%ekﬁ}ﬂ%%”t qbthedewentiongl y in a further

preferred enbodi nent the invention provides conpounds

of formula (Ib) or salts thereof: 15 wherein

The term "pharmaceutically acceptable ester" includes biologically acceptable

esters of compound of the invention such as sulphonic, phosphonic and carboxylic

acid derivatives.

Thus, in another aspect of the invention, there is provided a prodrug or

pharmaceutically acceptable ester of a compound of formula | of salt thereof.

It will be appreciated that the compounds of formula | and some derivatives thereof
may have at least one asymmetric centre, and therefore are capable of existing in
more than one stereoisomeric form. The invention extends to each of these forms
individually and to mixtures thereof, including racemates. The isomers may be
separated conventionally by chromatographic methods or using a resolving agent.
Alternatively the individual isomers may be prepared by asymmetric synthesis
using chiral intermediates. Where the compound has at least one carbon-carbon
double bond, it may occur in Z- and E- forms with all isomeric forms of the

compounds being included in the present invention.

In a preferred embodiment Y'is O.
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Rl and R2 are independently selected from hydrogen,
cyano, halo, nitro, optionally substituted | ower

wW@RkMyl4310pti onal | y substituted aryl, -OR, - C(OhEI/AU2008/001480

-C(0)0R, - 20 OC(0O)R (where R is selected from
hydrogen, optionally substituted al kyl, optionally
substituted al kenyl, optionally substituted al kynyl,
optionally substituted C3_7 cyg.oal kyl, optionally
substituted heterocyclyl, optionally substituted
heteroaryl, and optionally substituted aryl),

AR 3 AR A I et e

corfpgtnadef Birmuld (lapessaletBendof Rl and R2 is other than
hydr ogen; WD 2009/ 043117PCT/ AU2008/ 001480 - 21 - R6

is selected fromcyano, halo, nitro, optionally
substituted al kyl, opti 0Rg| | yosubstituted al kenyl,
optional Iy substituted al yny , optionally substituted
aryl, optionally sB eroaryl, optionally
substltuted C3_7 cycl og pttoonal | y sidstituted
C4-7 cycl oal kenyl, - OB A - g,Q)\R, -C(0)0R, -0C(0)R
(where Ris 5 seIBQ e om @ydr oden, |ower alkyl,

| oner al kenyl, | ower al kynyl, optionally substituted
C3_7 cycl oal kyl, optional l\:%subst i tuted heterocyclyl,

optionally substituted hetefoaryl, and optionally

substituted aryl), -C(O)NRR', -NR C(0O)R'" and -NR R

(where R and R' are indepentlently selected from

hydrogen or lower alkyl); 10 L is a divalent |inker

group of 2-6 atons in length selected fromoptionally

wheegint ut ed C2-6 al kyl ene, optionally substituted C2-6

al kenyl ene, or optionally substituted C2-6 al kynyl ene;

15Y is selected froma single bond, -0-, -C(0)-, -S,

RNBhd: R; SXeDindiBpenderitly- seltteddom (hydesgerRcyaso sklecnitre, optionally

Eéé’sr?sﬂ o) {owehah.u oEroae Sty sk | PR sCPIRy sGOIOR. -

DGR, (PRI DR2 s YebiBly i Infidkobehy bRl . substituted alky!

subst i eterocyc opti onal
sptiwsmauywmnhaeeraueerwl,, ommadiptsmmutgd alkyayl, taptiepally substituted

0 a5, R P PRIILEI SRR sttt

INR'BPt iINRG(OYR" and -NR'R"
SU%%QI?L 'WbFMoﬁwﬁséuﬂéﬂlﬂdd@yﬁ atiQ) pt 4 (O)R" an

ited al kenyl’, optionally subst'i tuted al k
owhérend) and Riilase iﬂdﬂp@ddGBt|WS%|?§tQ§’aﬂfWI hvdéﬁeﬂ%ﬁb%r*{?f alkyl), and
substituted heterocyclyl, optionally substituted
het eroaryl, and optionally 25 substituted aryl),

whePeiNRt RBast oNB ¢E(R) atid Rads ofder Riar( hipdnogeR and R’ are

i ndependent|y sel ected from hydrogen or | ower alkyl);
R4 is selected fromsubstituted aryl, substituted

WY [$O%%1ectt RS Eyand!PRAIL! Wi, optionally substituted alkyl, optionally
substituted alkenyl, optionally substituted alkynyl, optionally substituted aryl,
optionally substituted heteroaryl, optionally substituted Cs.7 cycloalkyl, optionally
substituted C,.7 cycloalkenyl, -OR, -SR, -C(O)R, -C(O)OR, -OC(O)R (where R is
selected from hydrogen, lower alkyl, lower alkenyl, lower alkynyl, optionally
substituted Ci; cycloalkyl, optionally substituted heterocyclyl, optionally
substituted heteroaryl, and optionally substituted aryl), -C(O)NR'R", -NR'C(O)R"
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het eroaryl, optionally substituted heteroaryl oxy,
optionally substituted heterocyclyl, 30 optionally

waawspixiut ed heterocyclyloxy or -NR''R'" (wher BCRATU2®8/001480

sel ected from hydrogen, optionally substituted al kyl,
optionally substituted al kenyl, optionally WO

2009/ 043117PCT/ AU2008/ 001480 - 22 - substituted

al kynyl, optionally substitutgd_C3_7 cycloal kyl,
optionally substituted heterocyclyl, optionally
substituted heteroaryl, and optionally substituted

I s,
Sl sMARE USR] and B RIS s cse o pwarogen or tower
any;onal l'y substituted al kynyl, optionally substituted

~ 7 cycloal kyl, 5optionally substituted het er ocycl yl
optionally substituted heteroaryl, and optionally

substi L ; i f :

SoBeh AMAEALTpNet ol of 78 ABrRCIETbAS SOcieg gm optonaly
substitutgd Cpk i alkgplehy, mﬂlmh'aﬂyttmbshtuted 08py | alkemylewalolryoptionally
substituted heteroaryl oxy, optionally 10substituted

sthisfituied GaplallynyieRg.onal Iy substit ut ed

het erocycl yl oxy. In sonme preferred enbodi nents of the
invention, and with reference to the general formlae
l( li$ a divalpntlinker|drpup ofid-®atams i ehgthseleotadofiwmgC1.s alkylene, Cz6

preferred definitions apply: 15 a) R and R2
%]F%“Y ﬁ%p@n@%ﬁ?'ﬁy Q@P%’ct ed from hydrogen, cyano, hal o,
optionally substi.tut ed | ower al kyl, -OH -0-opti onal I y

substituted | ower alkyl, -C(0)-optionally substitut "
Yme|e§t3®fr0”hﬁ|69|9@@)¢\lF€Q'% -CiPer S-n-MR"anG(RINEr'e or -NR C(O)

(BRI BeRbachon, BB GHERSR] ARG ahy, optonaly

suptiaged; alkehylRi optichdRy aubsiltutédoeatki;myﬂl wmlehatty esubstituted Cs
from cyano, hal o, nltro tion a/subtlt et dp
aiagalkyl prtiosially |spbstityied be EQCY&THy OPtiosR @68} ted heteroaryl, and
&H}ga ﬁ@t g,,t,(vvhere Ris sel ect ed from hydrogen

pti ongl ny subst | L}f ed al kyl, 25 optionally

substituted al kenyl, optionally subst i tut ed_ al kynyl ,
Q21 Bkl AR BT B SO GIBDROIEIOR, SR (where

R% %;e‘k?dtéd fr@ﬂ%p@i@hb%@hbéﬁtﬁt&scwylﬁlm ékbt)drially substltuted alkenyl,

ere

optitmadyidewstijuted| eﬂweul f PREANANY r Sgestituted) &Ater ler@tkyl optionally
é”‘%s%?&géo“ﬁétéﬁ % yf‘uz&g)t%n%%d'%bstltuted heteroaryl, and optionally

substituted aryl), -C(O)NR'R", -NR'C(O)R" and -NR'R" (where R' and R" are

independently selected from hydrogen or lower alkyt);

R, is selected from substituted aryl, substituted aryloxy, optionally substituted
heteroaryl, optionally substituted heteroaryloxy, optionally substituted heterocyclyl,
optionally substituted heterocyclyloxy or -NR™R"" (where R" is selected from
hydrogen, optionally substituted alkyl, optionally substituted alkenyl, optionally
substituted alkynyl, optionally substituted Cs; cycloalkyl, optionally substituted
heterocyclyl, optionally substituted heteroaryl, and optionally substituted aryl, and
where R™ is selected from optionally substituted alkyl, optionally substituted
alkenyl, optionally substituted alkynyl, optionally substituted Cs7 cycloalkyl,
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“optionally substl

- 23 - substituted | ower alkyl, and -C(O)NR R
(wherein R and R' are independently selected from

whyweogan’ or | ower alkyl); d) R4 is sel ected PCDAT2008/001480

optionally substituted heteroaryl, optionally
substituted 5 heterocyclyl, optionally substituted

het eroaryl oxy, optionally substituted heterocyclyl oxy,
or -NR'R'" (where R'" is selectyd from hydrogen,
optionally substituted al kyl, optionally substituted
al kenyl , optionally substituted al kynyl, optionally

GRIRB b S PSSR PO LB B S hpo omtionaly

Qmsit,ﬁngalaywplgp@tltut ed aryl, and where R' is selected
10 fromoptionally substituted al kyl, optionally
substituted al kenyl optionally subst ituted al kynyl,

L AL R BN cp SR Bbstited sy

dfmltotrfaﬂﬁ(rjsdfbstiandd d&ttemlmlaeyll )opglobalty tsutbetitutxfcylh)e;ten_e}ar)ml?Ty, soptionally
sel ected from optiona ubstituted ar opt i ona
Sihsdtiteunet APy optobaly sastitted sdetackelly " Y

het eroaryl, optionally substituted heteroaryl oxy,
optional l'y substituted heterocyclyl, or optionally
Inuebftrinen eetbddiment¥yis| Q laogyL;' is €).3 Riiylenean optionally
substituted C1_6 al kyl, for instance, nethyl, ethyl

and propyl, -OR -SR (where Ris selected from
Aeddraimgly i §lﬂ9ﬁﬁéﬁ Fﬁétr@e_r’ntﬂid{mbnt #e pehfioalprovides compounds
substi tut ed al ken optionally substituted al kynyl,

of forroulal (Iiy) @mﬁtﬁltgﬁﬁ@& C3_7 cycloal kyl, optionally
substituted heterocyclyl, optionally substituted

het eroaryl, and optionally substituted aryl), and

-NR R'" (where R and R' are independently sel ected
from hydrogen or |ower alkyl); 259)R6 is selected from
cyano, halo, optiongfly Qubst it ut ed al kyl, optionally

[ onal Iy substituted al kynyl,

Y het Bsoaryl, optionally Ib)
substituted C3.7 nalkyl 0- optionally sub%tituted
| ower al kyl, RQ O b 8 tuguted C3 7
cycl oal kyl, or -O-Outlonally subst it ut ed het er oaryl ;

WO 2009/ 043117PCT/ ARQ08/ 001480 - 24 - one or nore of
the foll owi ng groups: %ﬁﬁ@gen, C 6 alkyl, C2-6

al kenyl, C2.6 al kynyl, Cl1_6 hal oal kyl (in particular
-CF3), C1-6 hal oal koxy (such as -0CF3), -OH, phenyl,
whemn, phenoxy, benzyl oxy, benzoyl, -NH2, -NHC1.4

al kyl, -N(C1_4 al ky1)2, -CN, - NO2, nercapto, Cl-6

al kyl car bonyl, Cl-6 al koxycarbonyl and CO2H,

R} %Gr@?éﬂé ’hae éﬁcﬂléht@"s’éle@ébﬂdrﬁ lﬂﬁﬂfoge‘h @yhno\eiiale) iitrb, optionally

gr oup | ns ance nethy is a dival ent

Wbﬂt@megr Wroalkylﬁoatlmlyu ;Subéfﬁyt%} AYlec QR +rEEMRE1-6(O)OR, -
@p‘g%ﬁggggwp%%a & %@tga alflﬁ.)'f'n Cﬁ%@ro@e}ﬁy BtioRGIly "itsstituted  alkyl,

optionally substituted alkenyl, optlonally substituted alkynyl, optionally substituted

Csz cycloalkyl, optionally substituted heterocyclyl, optionally substituted
heteroaryl, and optionally substituted aryl), -C(O)NR'R", -NR'C(O)R" and —NR'R"
(where R' and R" are independently selected from hydrogen or lower alkyl), and

wherein at least one of Ry and R; is other than hydrogen;



10

15

20

25

30

10 I'n other preferred enbodi nents of the invention and
wth reference to conpounds of general fornulae (1),

w@ b@y/o4amd (1 b), one or nore of the foll ow ng PCF/AN2008/001480

preferred definitions may apply: j) Y is a single
bond or O; 15 k) L is optionally substituted Cl-4

al kyl ene wherein the optional substitutent is selected
from hal ogen, Cl-6 al kyl, C2-6ial kenyl, C2-6 al kynyl,
Cl-6 hal oal kyl (in particular -CF3), Cl-6 hal oal koxy
(such as -0CF3), -OH, phenyl, benzyl phenoxy,

SETE e ORS b and R, ANGLShBseH) isiided, o, optomay

@hsﬁttﬂédioéméﬁ}?lbocﬁmlon@ﬂﬁ %ﬁtut@defa i, yobf‘@namt isabsfituted aryl,
subpstituent is | ower 2/& i nstan
QRtioRglly suaﬁmure)dwei%'ogaal,eepwaﬂa/ofrﬁ LF ted sy Sycloalkyl, optionally

SRR o, BrOBERBY, RLIREEORIGIOIRSDOOIR (uhere R s
seNfdﬂBd ﬁ‘omyctiydadge_,ri,, loﬂﬁerl\/hlkﬁl |lsnmatjl _atkee_gll flnlwlarhalkynyl optionally
LrskiRfea, Gorar eypiodil Seénangn suBeiiesodistdorigl. . optionally

s%sm&éd%eltérosw afl Koptionally %%@tlfmé@ d?{/l?f LIONR' R" -NR'C(O)R"

nbodi nents of ‘the invention, reference t
artde—qu% (whererRl| and)RﬁLaraendep&nd@ntlvnseJﬁqtq&d frioan hydrogen or lower
f@l(ﬁéowi ng further definitions apply: IDRL is halo
a(l n nore preferably chloro) or |ower alkyl (even
nore preferably

L is a divalent linker group of 2-6 atoms in length selected from optionally
substituted C,s alkylene, optionally substituted C,s alkenylene, or optionally

substituted C,.¢ alkynylene;

Y is selected from a single bond, -O-, -C(O)-, -S-, -NR™-, -C(O)NR"-, or -
NR"C(O)- (where R" is selected from hydrogen, optionally substituted alkyl,
optionally substituted alkenyl, optionally substituted alkynyl, optionally substituted
Cs7 cycloalkyl, optionally substituted heterocyclyl, optionally substituted
heteroaryl, and optionally substituted aryl);

Rs is selected from optionally substituted alkyl, -OR, -C(O)R, -C(O)OR, SR, (where
R is selected from optionally substituted C,.; alkyl, optionally substituted alkenyl,
optionally substituted alkynyl, optionally substituted Cs; cycloalkyl, optionally
substituted heterocyclyl, optionally substituted heteroaryl, and optionally
substituted aryl), -C(O)NR'R", -NR'C(O)R" and —NR'R" (where R' and R" are

independently selected from hydrogen or lower alkyl);

R, is selected from substituted aryl, substituted aryloxy, optionally substituted
heteroaryl, optionally substituted heteroaryloxy, optionally substituted heterocyclyl,
optionally substituted heterocyclyloxy or —-NR"R™ (where R™ is selected from
hydrogen, optionally substituted alkyl, optionally substituted alkenyl, optionally
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methyl); q) R2 is Cl1-3 al koxy (even nore preferably
methoxy); r) L is optionally substituted propyl ene or

wheaoyhexie? (even nore preferably - CH2- CH2- CH( GrM31/AU2008/001480

- CH2- CH2- CH2- CH2-, or -CH2-CH2-CF12-); s) L' is Cl1-3
al kyl ene (even nore preferably -CH2-CH2-.); t) R7 is
hal o- substituted phenyl (even nore preferably

4-fl uorophenyl) or unsubstitutped phenyl; u) R5is
methyl; and v) R6 is Cl1_3 alkyl (even nore preferably
methyl). In relation to R4 as described above for

%@Pﬂw\x@@ é{@m\’ 1{ By '%n%géé&?t Oﬁﬁ” gc %Iﬂylpsoﬁfo%aﬂ? substituted

h%@rfdcsit:l?y|opt|5na’ny‘r‘sab§ttumdnh®t¢ﬂcbaryl faeﬁemptmllylsmbstltuted aryl, and
pyrrofi

ol i.dinyl, pyrazolinyl ol i

wWhergaRo! 'ﬁy’Fe'eP'ﬁ?de?Hl |Qﬂ“ﬁ??"y p%l'%siﬂqt%‘i’/l g'l(}“ncqni'&’inﬁ&y substituted
y I

PP PRI SRS sERonay supstisiod Car cycoat

apticnalfy substitatesr neteydcyclyl, optionally substituted heteroaryl, and optionally

substituted aryl); and

R; is selected from optionally substituted aryl, optionally substituted aryloxy,
optionally substituted heteroaryl, optionally substituted heteroaryloxy, optionally

substituted heterocyclyl or optionally substituted heterocyclyloxy.

In some preferred embodiments of the invention, and with reference to the general
formulae (1), (Ia) and (Ib), one or more of the following further preferred definitions

apply:

a) Rjand R; are independently selected from hydrogen, cyano, halo, optionally
substituted lower alkyl, -OH, -O-optionally substituted lower alkyl, -C(O)-optionally
substituted lower alkyl, and —C(O)NR'R" (wherein R' and R" are independently
selected from hydrogen or lower alkyl), wherein at least one of Ry and R is other

than hydrogen;

b) R and R; are independently selected from cyano, halo, nitro, optionally
substituted lower alkyl, optionally substituted aryl, -OR, -C(O)R, -C(O)OR, -
OC(O)R. (where R is selected from hydrogen, optionally substituted alkyl,
optionally substituted alkenyl, optionally substituted alkynyl, optionally substituted
Cs7 cycloalkyl, optionally substituted heterocyclyl, optionally substituted
heteroaryl, and optionally substituted aryl), -C(O)NR'R", -NR'C(O)R" and -NR'R"
(where R' and R" are independently selected from hydrogen or lower alkyl);

c) Ry and R; are independently selected from cyano, halo, optionally
substituted lower alkyl, -O-optionally substituted lower alkyl, -C(O)-optionally
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furyl, thienyl, pyrrolyl, Hpyrrolyl, oxazolyl,
oxadi azolyl, (including 1,2,3 and 1, 2,4 oxadi azol yl s)

wo kioapedlyt , i soxazol yl, furazanyl, i sothi azol yPCT/AU2008/001480

pyrazolyl, imdazolyl, triazolyl (including 1,2,3 and
1,3, 4 triazolyls), tetrazolyl, and thiadiazolyl
(including 1,2,3 and 1, 3,4 thiadiazolyls); 6-nenbered
nmonocyclic heteroaryls: pyridys,. pyrimdinyl,
pyridazinyl, pyrazinyl, and triazinyl; 10 6-nmenbered
nonocyclic heterocyclyls: Pyranyl (including 2H and 4H

gdtgs?lg}/tga)lpwﬁ %ﬁ'{?{' dbﬁﬁl B%@Eﬁ%ﬁl' kﬂfﬁlereiﬂi RELAG' RY lare independently

delextedtffore Myd royen cbtylbweilalkyt}l oxot hi onor phol i nyl, 1, 4-
di t hi anyl, and 1, 4-di oxanyl; 15 all of which may be

opt i onaIIy substltut ed wth one or nore groups

a:el eﬁt l‘?éj %&&gétﬂq af@;ieﬂ%{lyﬁ s"ﬂlg%%fﬂlué% r%é@?nﬁgﬂor‘rary%ubstltuted

hmbaadylclyxy Eptiohalls smbléﬂbu,ted G—hetprcmryloxyberugtionally substituted

%enox,@'%ﬂb’i(z/;%/ K‘Wﬁn@%ré n%m ,gp{s%[e'é@a%lg%n?lhl%lrogen optionally

Be¥ baIk 0 a rafgH
?rjorelhg?aefgrry{a o&kr@r”gug#g%‘?égdgh@hﬂ da Mragrﬁéﬂlﬂﬂted alkynyl

wrmllmubsytutedagmcqyc Iyl mm@n rsybstltp betecnorrzwayl optionally

S P BRGNS 8 e oo
oSt dptidnatly V\Ilshbs’@tﬂfedﬂ amyr e obﬁogawcgs%mitﬁteﬂewlkewh optionally
a

hal Cl-6 - | k
iy s vl oSS o oL oo

ﬁ%‘tﬁg%&ﬁ) aIl;KIEERé/t iutq@ ¥}oamt§ﬂ§>6§ El*?%}gé’ﬁ&é%ﬂed aryl);

- N2, mercapto Cl-6 al kyl car bonyl, Cl1_6

| b
%o OSSR RO STt ibstisted anyoptanalsypstited arviony.
SsUM¥ttRed OsSteRdStyR cﬁﬂiohaw RMBLRES Heté@aryloxy, optionally

accept gbl e derivative such as a pharmaceutically

suhstiputed Iheterocyelyl, oo bptiorallyraybstityted betajoeyclylasy;above

menti oned enbodi nents of the invention. 5l n another

aspect of the invention, there is provided a

fihar Rgciguan captioranipasiibistitited Cq.¢ alkyl, for instance, methyl, ethyl and

propyl, -OR, -SR (where R is selected from optionally substituted C.7 alkyl,
optionally substituted alkenyl, optionally substituted alkynyl, optionally substituted
Csz cycloalkyl, optionally substituted heterocyclyl, optionally substituted
heteroaryl, and optionally substituted aryl), and —-NR'R" (where R' and R" are

independently selected from hydrogen or lower alkyl);

g) Rs is selected from cyano, halo, optionally substituted alkyl, optionally
substituted alkenyl, optionally substituted alkynyl, optionally substituted heteroaryi,
optionally substituted Cs; cycloalkyl, -O-optionally substituted lower alkyl, -O-
optionally substituted C3.; cycloalkyl, or -O-optionally substituted heteroaryl;

h) Lis a divalent linker group of 2-6 atoms in length selected from C..¢ alkylene,
C.s alkenylene, or C,.6 alkynylene, each of which may be optionally substituted by
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that conprises a therapeutically effective anount of
one or nore of the aforenenti oned conpounds of

wo-asxe7 (1), (la), and (I b) or pharnmaceuti caPCT/AU2008/001480

acceptabl e salts thereof, including pharmaceutically
accept abl e derivatives thereof, and optionally a

phar maceutically acceptable carrier or diluent. 10 In
anot her aspect, the present i.pgention provides
pharmaceuti cal conpositions for use as a Kvl.3 ion
channel bl ocker, nore particularly as an

S B RRBERR TPhawhd e BRRS TIoBR T REIKGE 5k ARpyl, Cas alkymy,
Ol hbldalGH (i ﬁé‘!@lbm&@e@Fb}:é(BJé/haI@eﬂd@b@l(bectsdst -OQE$)ecOH, phenyl,
i ncludi ng a 15pharmaceutically acc?\i) ébl e deriv

bméowhem @@nmﬁawperaztharhlﬁzae m?ikyhcwﬁa@?@l)z, CN, -

OO P R S TS 48, ok, prtraly

¢mg:mdselm$tutuemﬂ13 eariowps alkyt growpniforanstancasnethyhj and t o
give a capsule in which the 20active ingredient (wth
or without other carrier) is surrounded by carriers.

?rhe phy %Wétlérﬂahnlé‘é?”@%‘i}pt oPE60RtIMRS ! I%hgﬂﬂ%elected from Ci-
ncl ude t ose suitable for oral, rectal, nasal

alksylene) Cé ; alikeowliens, @memallwnnlesabmqrﬁ@c@ﬂeyeabdhb| ig#l Cos alkylene.
parenteral (including intranuscular, sub-cutaneous and
i ntravenous) admnistration or in a 25form suitable

[hosthaf BT At Amisstiments bidhatinvention ang wifh eférence T eompounds
conpounds of the inventign, together with

ofgrnaral ioranlasdiL (i@ and b qnie omoe iR '%"Pr\é{y’& fuiber preferred

e he form of pharmaceutical conpositions
g‘%ﬁuﬁ%“&k@%@é thereof, and in such form my be
enpl oyed as solids such as tablets or 30filled
capsul es, UIdS such as sol utions, suspensions,
Jénul Xl'%ﬁss'”%'ﬁt%ﬂ rQr capsules filled with the sane,
all for oral use, in the form of suppositories for
rectal WD 2009/ 043117PCT/ AU2008/ 001480 - 28 - _ .
k) L is optionally substituted Ci4 alkylene wherein the optional substitutent is

selected from halogen, Cis alkyl, Czs alkenyl, Cz¢ alkynyl, Ci¢ haloalkyl (in
particular -CF3), C4. haloalkoxy (such as -OCF3), -OH, phenyl, benzyl, phenoxy,
benzyloxy, benzoyl, -NHz, -NHC14 alkyl, -N(C1.4 alkyl)z, -CN, -NO2, mercapto, Cis
alkylcarbonyl, C4.s alkoxycarbonyl and COzH, preferably the optional substituent is

a lower alky! group (for instance methyl); and

) R, is selected from optionally substituted heteroaryl, optionally substituted

heteroaryloxy, optionally substituted heterocyclyl, or -NHC3_; cycloalkyl;

m) R is selected from halo, optionally substituted alkyl, or -O-optionally

substituted alkyl;

n) Ry is selected from optionally substituted aryl, more preferably optionally

substituted phenyl; and
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adm nistration; or in the formof sterile injectable
sol utions for parenteral (including subcutaneous) use.

wEewb/ophiar maceuti cal conpositions and unit dosBOEAT2008H01480

thereof may conprise 5 conventional ingredients in
conventional proportions, with or wi thout additiona
active conpounds or principles, and such unit dosage
forms may contain any suitabl-@seffective amount of the
active ingredient comensurate with the intended daily
dosage range to be enpl oyed. Fornul ati ons contai ni ng
en gl%)cm' %h{ygrams of active ingredient or, nore
roadfy, “83>T"Y6 one hundred (100) nilligrams, per
10t abl et, are accordingly suitable representative unit
dosage forns. The conpounds of e resentlgrve

lpVasE maiei RIFLArEsc §MBPAiMERELOl 8 e SN 2 Wi fetdrence to the
%\ﬁ%éj{égl ﬂﬂ@ﬁﬁfe, foﬂé'ﬂ?-mﬁrtéa <¥Y‘ otHe f&ﬁ)\nﬂﬁ% r@rfer QefiitsTR apply:

Int art that t ow ng dosage forns may
conprise, as the active conponent, either a 15

Ahcet Rongodaien o kisfabl Aol RERWR i rer gore proferably
MERRAF i Ng phar maceutical conpositions fromthe

conpounds of the present invention, pharnmaceutically
acceptable carriers can be either solid or |iquid.

@ol [ ﬂz i%gbg%[@’gr(gpé; Q{dg*?rﬁe'je%'#"?@e}ﬁe ers, tablets,

il1ls: cach suppos ., and
di spensabl e granules. A solid carrier can be one or
nmor e. subst ances whi ¢ch y al so act as, diluents,
D1 avbub | R ORGUR SPSSLHER rPRARaS o1, Bitiege TEVeH more preferably -
di 2Nt EH, RINdEHS-CHY-e8eLE AL ICIESCH,Ab! et
%F@?ﬁ?%gr 9?%8’53@%?&? oﬁéan %hcapsu%atingkﬁgterial
25 In powders, the carrier is a finely divided solid

that . js in ixture with the finel v ded active
%)onpbn'érét-3 ﬁkﬂ]ﬁn? Z%Yeeﬂ qorg Régfsa‘%%é&&‘g‘ adnt is mixed
with the carrier having the necessary 30bi ndi ng

capacity in suitable proportions and conpacted in the
BhapR7aisd helo-gulbstiiuiedd pheny) (even more preferably 4-fluorophenyl) or

FR0SRH A FRER) AU20081 001480

u) Rsis methyl; and
v) - Rgis Ci.3 alkyl (even more preferably methyl).

In relation to R4 as described above for formulae (1), (la), and (lb) preferred groups

are as follows:

4-membered monocyclic heterocyclyls:

Azetidinyl,

5-membered monocyclic heterocyclyls:
pyrrolidinyl, pyrazolinyl, pyrazolidinyl, imidazolinyl, imidazolidinyl, pyrrolinyl

(including 2 and 3 pyrrolinyls), dioxolane;
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- 29 - The powders and tablets preferably contain from
five or ten to about seventy percent of the active

w@orepowtd? Suitable carriers are magnesi um car BONAU2008/001480

magnesi um st earate, talc, sugar, |actose, pectin,

dextrin, starch, gelatin, 5 tragacanth,

nmet hyl cel | ul ose, sodi um car boxynet hyl cel | ul ose, a | ow

nmel ti ng wax, cocoa butter, angethe Iike. The term

“preparation” is intended to include the fornul ation

of the active conpound with encapsul ating material as

carrier providing a capsule in which the active

conmponent, with or without carriers, is surrounded by

ﬁinmml bérled,mmcﬁlmlibhetdguarytilm association with it.

Sim|arly, cachets an Ol ozenges ar.e incl uded,

Foteh @v%m}f»pmm ,Ff-exiseuﬁe%xazsm Sxadizzalh §ncliding 12,3 and 12,4
C S ol { i<k | imi

R e . MRy LS BOEITY oL SONB2AUE ftpOye! imidazoly,

triezalyin@nclading si,28 ard 43, 4dniazolylse, tetrakzalyt, yanacthiadiazolyl (including

ceri r. cocoa hutter, is first nelted and the
ﬁéé?fé& ggi“bﬁﬁ@ﬁ'?z?@lsg’i spersed 15 honpgeneously
therein, as by stirring. The nolten honbgenous m xture

Is then poured into convenient sized noulds, allowed
G-oesahgredananecystie betareamyds:i di fy. For mul ati ons

NN e e S R T e

sprays containing in addition to the active

20i ngredi ent such carriers as are known in the art to
& reFrManecyciic BRIIO WS vr epar at i ons i ncl ude

i : ' i ’ , : i
R el D R
teittdampll e thioarapbelirfl, iTrgxa:thiomorphalingl, pA pdicaothiorsorheliny!, 1,4-

formul d,as_sqlutions in agueous 25pol yet hyl ene
%ﬁ?‘ﬁ‘lﬂl' %"{ﬂ%?r?}ﬂ’_(a@ﬁeri le liquid form conpositions
i nclude sterile solutions, suspensions, emnulsions,

s|yrups. and elixirs. The active ingredient can be
ali efswhighdmay bsueplionadly substtuted with one or more groups selected from

halogen, C4s alkyl, C2.¢ alkenyl, C. alkynyl, C¢ haloalkyl (in particular -CF3), C1.6
haloalkoxy (such as -OCF3), -OH, phenyl, benzyl, phenoxy, benzyloxy, benzoyl, -
NH,, -NHC 4 alkyl, -N(C14 alkyl)2, -CN, -NO,, mercapto, C1¢ alkylcarbonyl, C1¢
alkoxycarbonyl and CO;H.

Even more preferred R; groups include pyridyl, pyrazinyl, pyrazinyloxy,
morpholinyl, piperidinyl, pyrrolidinyl, azetidinyl, and thiomorphinyl (and oxidised
derivatives thereof) all of which may be optionally substituted with one or more
groups selected from halogen, C1.¢ alkyl, C..s alkenyl, C..¢ alkynyl, C¢ haloalkyl (in
particulaf -CF3), C1. haloalkoxy (such as -OCF3), -OH, phenyl, benzyl, phenoxy,
benzyloxy, benzoyl, -NH,, -NHC_4 alkyl, -N(C14 alkyl);, -CN, -NO,, mercapto, C1¢
alkylcarbonyl, C1.s alkoxycarbonyl and CO.H.
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pharmaceutically acceptable carrier, such as sterile
wat er, sterile organic solvent 30or a m xture of both.

wWOD0200841043117PCT/ AU2008/ 001480 - 30 - The coPIDAKNRI®S/001480

according to the present invention may thus be
fornmul ated for parenteral admnistration (e.g. by

i njection, for exanple bolus injection or continuous
i nfusion) and may be presented7i.n unit dose formin
anpoul es, pre-filled syringes, small vol unme infusion
or in nulti-dose containers with an added 5

r

EAEFRRtbh oo hidkBRels bERIPETY sefith ditipesBlBaiiacceptabie

dereive suehidd 8 phanmdcealicatlg toaeptabls euter! solvatkgand/er prodrug of
such as suspendin stabi lising and/or dispersing

: g, S

thgahoye mentgnasd enbpgiments ok the ientigh-edi ent may be in
powder form obtained by aseptic isolation of sterile
solid or by |yophilisation fromsolution, for
Incarsithéuasmect \of tie mveotioattheres ishprovidedeay phatreacéwdicallGomposition
pyrogen-free water, befohe u&e. . Aqueous solfuti ons f th
that (cnRrises 3 therareitically pelfertivea AMeYRt §f sOBFy PRgMore of the

iR i n N \6)aBt pharmaceuticall
e R s BTt ) il pont s Pharmaceutically
acpeptahle asalte s thareof, 1 5nolgdisgu Pharmpeeutically  agceptabie derivatives

rBlecana Spfo B oA eos iy BFEGH Bfle, et @Faient

material, such as natural or synthetic guns, resins,
nmet hyl cel | ul ose, sodi um car boxynet hyl cel | ul ose,

ot anatheaspagiothe @r@§pehiawﬂ@ti%emvg,de%@'\mquﬂ%%aposiﬁons for
i f i o i .
@%eﬁgé% ggr&g@?ﬁf%g?fdcﬂeﬁ h8’d péﬁlﬁulg{?lg%%rﬁﬁn ifnPhBfosuppressant,

ore use, to li1q

thieepomnpbsitios domprising amdeffectiter atmonnt abiec lcofppuind of Formula (I},
forms I nclude sol utions, ,usyi)ensi on and enul si ons. . ludi
{fRes O pEp arokt i nRNARRA P%'i)h,a?‘f?pz%t&'?ti tithe ?‘Fg including - a

| éfative f r hallys&gharmaceuticall
e RGR blentabloNaatie thefeet nd BpachalsaTeh Y
accgpiabblarasriendridiluentr s, sol ubilising agents, and the
i ke. For topical admnistration to the epiderms the
conmpounds according to the invention may be fornul at ed

The Ol TEBéMpoSitiATSSs Ointéridddons , ineludas tiee t formuititionalof an active
30 patch. G ntnments and creans may, for e,xarg)l e, be . .
ingredient w&hwqqapgnla@qggag@nal as carrier, to give a capsule in which the

active ingredient (with or without other carrier) is surrounded by carriers.

The pharmaceutical compositions or formulations include those suitable for oral,
rectal, nasal, topical (including buccal and sub-lingual), vaginal or parenteral
(including intramuscular, sub-cutaneous and intravenous) administration or in a

form suitable for administration by inhalation or insufflation.

The compounds of the invention, together with a conventional adjuvant, carrier, or
diluent, may thus be placed into the form of pharmaceutical compositions and unit
dosages thereof, and in such form may be employed as solids, such as tablets or
filled capsules, or liquids such as solutions, suspensions, emulsions, elixirs, or

capsules filled with the same, all for oral use, in the form of suppositories for rectal
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or oily base with the addition of suitable thickening
and/or gelling agents. Lotions WO
WQo®9NEeBAB117PCT/ AU2008/ 001480 -31 - may be f orpai/avzms/001480
wi th an aqueous or oily base and will in general also
contain one or nore enulsifying agents, stabilising
agents, dispersing agents, suspendi ng agents,
t hi ckeni ng agents, or col ouri.ng-agents. 5Formrul ati ons
suitable for topical adm nistration in the nouth
i ncl ude | ozenges conprising active agent in a
b | . .
A YRIPr 8 B En of sttt 98caRik aBfiods Rirparenterel (ncluding
subcataneows) ub@se such as gelatin and glycerin or
sucrose and acaci a; and nmout hwashes conpri sing the
active ingredient in a suitable liquid carrier.
FhQﬂﬁa%ut@HP@@ﬁ‘@b%én@ RaR 'd%g?gé F§fnhd Yhér@of h’ﬁay comprise
nasal cavi conventlona nmeans r exanp
anxrwgpmnalpmeedlenter ins poayentitnal fpmomﬂtlans,omthnay vbthout additional
OV|ded LN | e. or nultlgose for. n P tter tai
488’ GinaothdnBE PR S Grielpsaat Brns,BaVpgentain any
duiabRaéffedtiveastibihtsdfethe Lties iRgHedriMt ichrfimensurate with the intended
Jwedetern1ned 15 vol une of the solution or suspension.
aﬂytd@aggsr@nge ta kpemployed. s FRapuladions wostaiaingden (10) milligrams
At ngtedIEA . dopfk, BRI E TS SR, Rohdi8uc¥ o8l iigrams, per
tableo,raierwcbtdmdjly suitsbletrepresenyative wiitdgsagesfoetswi t h
cycl odextrins, or formulated with other agents
expected to enhance delivery and retention in the
ﬂ%s%m 89& of ftk PNt HveRltioAtdntbd By nﬁﬁn%@réétn?radee variety of
tract so be"achi eved by nmeans of an aerosol
dral and aarejﬂerah dakagd forms. alttwill bei olpieul tnthose skilled indbe art that

ressurised pack with a suitabl elant such
thg @IIS gllop%%g JBHPBJH""YC%‘D?%‘? jn,g Ive componént, either a
diljn%mfooéﬂ theuavertRIN G e phéfmgéémrcaw HeEsptablRaH: ofd compound of

di chl orotetrafl uoroet hane, 25 carbon di oxi de, or other
theiinventiongas. The aerosol may conveniently al so

contain a surfactant such as lecithin. The dose of

drug may be controlled by provision of a netered

Raal prepafihg estierinacelticalhecorapbsitiens Ift@hedlherliomnm;ndseof the present

RS b AU ool Hnd S e, Sl
fﬁH"éF) @épﬂaﬂﬁﬁf’ﬁn&l%ﬁ BEQPF usls‘ttﬁﬁléﬁ gﬁfsv\%éﬁétM% SEhBtLSuppositories,

ropy ose an
amnsus;aeesam@@?amweeoam golidigarrier can be one or more substances which

may also act as diluents, flavouring agents, solubilisers, lubricants, suspending
agents, binders, preservatives, tablet disintegrating agents, or an encapsulating

material.

In powders, the carrier is a finely divided solid that is in a mixture with the finely

divided active component.

In tablets, the active component is mixed with the carrier having the necessary
binding capacity in suitable proportions and compacted in the shape and size

desired.
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- 32 - polyvinylpyrrolidone (PVP). Conveniently the
powder carrier will forma gel in the nasal cavity.

wab@pgatier conposition nmay be presented i n unPCT/AUS®8/001480

formfor exanple in capsules or cartridges of, e.g.,
gelatin, or Dblister packs fromwhich the powder may be
adm ni stered by neans of an inhaler. In formulations
i ntended for adm nistration tgg.he respiratory tract,

i ncluding intranasal fornulations, the conmpound wil|
generally have a small particle size for , exanple of
the order of 5 to 10 mcrons or less. Such a particle
size may be obtai ned by means known in the art, for

EHQPUVRILTE ahd 1tablieta préferablf sdntsiai frem, fif@rorulent tombout seventy
adapted to give sustained rel ease of the active

peigeatiiof the nagtivee camppundd. SyitablgneaTigEs @¢ cRRgNesium carbonate,
sugﬁg%ﬂ o%a?%tﬁé pfa‘?é ers@@'a)’ 18cH08L!  posRee gfe%m; slélich gelatin,

of m ti'on 1S subdi vided Intd un
ﬁagaa@ambnmdthvylnglh.am os;ndlmhecamanymetmﬂcejmhslee aataw veelting wax,

%gg}g%;ﬂt%nanf HEQH@@SSQ& esqf{?rglmﬂfe%)gar%?%r?r% %%gr%edd to include the

ﬂ)‘t‘ﬁr&ie?tfdne%fogﬁ32 ﬁéabb%ouﬁﬁcmlﬂ‘ﬁ é?ﬁ.‘:‘éb%%ﬂn apdRkBal as carrier

capsu ers in vials or anpou es. SO, t he
pmvidm@smgapsmenmcwhnquetm ealieiicompoaenbt WItbauhwtthO@tr carriers, is

s iHHest by Fseireh, whick RJnHS i PRsSHp@IP LR S T Blcnets ana

lo26hy&earé h@cl@@é@oqwﬁets Npbhéedhsapseles| pitis; taetetahand lozenges
the Conpounds are in unit dosage form 25 The anpunt

oan berysedras ealidrerme syiiable)for ?waé?d”uwatfet'%

adm ni stered may be in the range fromabout 10 ng to

2000 ng per day, depending on the activity of the
Fcﬂpmpadlngrwpﬂmeltdmw&sbw melting waxat suth as aincadrixture of fatty acid

powders for intranasal ni st.rat bl ets ar
GBS UHSS of GPoBR AUNGbAa TR e e kb, FhGwBgent is dispersed
S | Qi eﬂ{éeni%ltéﬁqidrﬁ enous mixture is then
bgh{p%ﬁt@?gﬁgfﬂm% 2%%8?05231 PCT/ AU2008/ 001480 - 33 -
Pheretointmsonvemiantrsiged moulds; aloned tocople and thereby de selidify.
I mmunosuppressants or other nultiple sclerosis
t herapeutics . For exanple the conpositions may

£8RhalalioAs SEREDRE foNMiayRsal RimeinRstnationgnay by pcéslwlted as pessaries,
mul tiple sclerosis therapeutic such as 5interf

tRFDRONS, [Sreams cgeler bastBe: faams, orgiRiaYs ﬁ?r’étla'fli'&%f'h?%‘?'%" to the active
nagtrgdleﬁf’m Qirriers as are known in the art to be appropriate.

Liquid form preparations include solutions, suspensions, and emulsions, for
example, water or water-propylene glycol solutions. For example, parenteral
injection liquid preparations can be formulated as solutions in aqueous

polyethylene glycol solution.

Sterile liquid form compositions include sterile solutions, suspensions, emuilsions,
syrups and elixirs. The active ingredient can be dissolved or suspended in a
pharmaceutically acceptable carrier, such as sterile water, sterile organic solvent

or a mixture of both.
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m t oxantrone. The pharnmaceuti cal preparations of the
conpounds according to the present invention may be

W@ 2e0ad#d1m stered with one or nore other PCT/AU2008/001480

I mmunosuppressants or 10 nultiple sclerosis

t herapeutics in a conbination therapy. For exanple the
phar maceuti cal preparation of the active conpound may
be co-adm ni stered (for exanply separately,
concurrently or sequentially), with one or nore other

I mmunosuppressants or nmultiple sclerosis therapeutics,

TG G o el s phGeRt Vi Chrly s bg dormulated for

parentstap cadrdmisifatiohe (! gesbﬂt injevtion | for ewsmipe uIS@Istl injection or

in the therapeutic or prophylactic treatnent of th

GRIYINUIOHK IBTUSIPR) ik m%bst%ﬁe%ﬁedo'ﬂglaw& geetfren e ampoules, pre-

fIRHEB r?r?%é%easrrﬁall 5bfé|?ﬁé/'mfhél\5ﬁr?r |rPPrQJI |-G§E§ d@ﬁélﬁ@fs with an added

corne ancreas, I ntestinum

presenativee dlihe gonpoisitions duayl eakmsuslmibnmsnawauspeedlohsasolutuons

20 ossi.um. skjn ancreatic . islet-ce t.c., |

Q%?fé‘“f SO A S AR US Jebiaies AT Ay confaiS torghdatish Bents such
%U%g‘éﬁhﬁ'\ arétﬁbnh&h? afdRr %ﬁer’sﬁ@i% ehs. heARéPatidely, the active
nephrotic ndrome Tupus, Pal mo-pl anter pust ul osi s,

irgedient may tzehyT powdet fQ::m raitaingd é)ys@slsemt@slsglatlon of sterile solid or

S AP0 Frd A ETAORUT P o, e, stete,

ﬁyr@g@hﬂﬁemb{ertyéforéiug@etl C neuropathy, 25 posterior
uvelrtis, allergic encephal onyelitis,

glonerulonephrltls i nfecti ous di seases caused by
R§EQ8L9§QPEJPH}1§%%59I@”!‘0§ Bal b8 'caﬂ'@ EF apaed by dissolving the active
erati ski'n di seases, rrasis, "atopic
clerpehent $n wamraand daddlagl w&ableczelneartm,s flavours stabilising and
ernatltlses Borr eis dermatitis, Lichen planus,
iN§L39¢ §|?% gsi hi goi d, Epi dernol ysi s bul | osa,
urticaria, angi oedemas, vasculitides, 30 erythenas
cut aneous eosi nophilias, Lupus erythenatosus
Ahoeeus suspengions lsent@hledgnpcmd.tsa/can be magadly dlspersmg the finely

é gdgﬁlgét{v' t IOE%%)G‘%\I gfﬁy%%?rro mog%c%& 4@5%}%3,43_§ch as natural or

gﬁ’( tRéfié Ig%méﬁé@ﬁ%' metkyleéliviose, souirmatarboxyraathylicellulose, or other
ystrophi a eplthellalls corneae, corneal |eukons,

wemkapwaewmegd@g ageten' s ulcer, Scleritis, Gaves'

opt hal nopat hy, Vogt - Koyanagi - Har ada syndr one,

sarcoi dosis, etc.; pollen allergies, reversible
Atmtinumubdearaisomyordi pmati@scﬂhah'aed inderndedato ke temvsrted, shortly
ast hma, intrinsi extrinsic, ast and.dust,. .
eloraiso i GG B FFBBLAURNS 185 RALSAT EVrAIo ng Ut auid forms
ﬁ‘{cm’é@/ sOWBSHs, rﬁ:%B@H&bH@ ] en’ﬂil@iBﬁQ' Wrﬁase%‘ébéraﬂlons may contain,

cers vascu ar arrage caused y i schem ¢ di seases
i chdiditiosmrio sthe, acymemropbnam Qﬂ|g@@§%sﬂav¢#ﬂ5arﬁ’fﬁblb$§/fs buffers,

ﬁ&@%@%‘n@ia grq.{ts&\gecgﬁrﬁ ﬁ%p%ﬁ#a‘?ﬁ%ctﬁkdktehgrﬁ,eu Lﬂfliriéllﬂ agents, and

Bk likeedi at ed di seases, Cbellac di seases, proctitis, 10
eosi nophilic gastroenteritis, mastocyt osi s, Crohn's
di sease, ulcerative colitis, mgraine, rhinitis,

' Ofhe? mds according to the
E57 Bl AR NS fee' aenieothe sy g
rmphtlomandaw berfutmuulptmi ay ogitents, I\Meamse)rslotiom:azr@s a transdermal

neyritis, nulti Ie neur i oneur|t|
Bﬁ@l}(‘cu spaenys aH?p?é G BR%i 'O @ éxgg'éo ;oram@%tgg with an aqueous
BHbfy b&8e Gt tHRPhddticn oﬁ@hﬁéﬁlé%i@ﬁéﬁlﬁgaandléhg@mm agents. Lotions
aneni a, 1-diopathic thronbocytopenic purpura,
aut oi nmune henol ytic anem a, agranul ocytosi s,
perni ci ous anem a, negal obl astic anem a,
aneryt hropl asi a, osteoporosis, sarcoidosis, fibroid
l ung, idiopathic interstitial pneunonia,
dernatony03|t|s Ieukoderna vulgarls |chthy03|s
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25 dystrophy; Pyoderma and Sezary's syndrone,
Sj oegren' s syndrone, Addison's di sease,

WO s@be#iar reperfusion injury of organs whi ch oORCI/AE2008/001480

upon preservation, transplantation or ischemc

di sease, for exanple, thronmbosis and cardi ac

i nfarction, endotoxin-shock, pseudonenbranous colitis,
colitis caused by drug or radigtion, ischemc acute
renal insufficiency, chronic renal insufficiency,

toxi nosis 30 caused by | ung-oxygen or drug, for

e o B RRAA Dl AR S|S0 pety 3o generplatso contain
MQBEMGP@%m@IQinh@ ag@@ti@wlﬁb‘lﬁéégé’ﬁy &é%@@ﬁh@@\bé&& suspendlng

35 - macul ar degeneration, vitreal scarring, corneal

agents. thiskeRingcRgants | @i GolRUNARERNI ti f or e, | i near

| gA ballous dernatitis and cenent dernmatitis,

gingivitis, periodontitis, sepsis, pancreatitis,

Eorsmdationsc suitablebforetopicad nadmingtrationl int then mauthninclude lozenges

carci.no enls net a taSIS of carcin .

G BOHAIRG kG T0PEba o IAYOUES Hpon WSURlY gugpse and acacia or

t'r ith:epSstis orRpAsing BREISEIVE mgﬁéd‘léﬁt ifPefiC ferf base such as
ease, autol nmune hep gtltls primary biliary

@ela’ﬂﬁn(ands glycesn osi ngcmsel an@uadacla pand inaduthwashes comprising the

section cute | n necrosi s caused by
?@W@Hng'@dﬁﬁ "?13pséi't?¥[se l'q@ﬁfigﬁie?or anoxi a, B-virus
hepatitis, non-A/non-B hepatitis, cirrhosis, alcoholic
cirrhosis, hepatic failure, fulm nant hepatl c failure

Pelutions o8 SURPERSIPRS 134 |apPied difegtly te the Tasahcavif by conventional
PN a i

Jn]e%’agé,t fo"i’pr)éév A?ﬁgvgp&@ggfl ﬁgeggﬁr\?é S{l p?Hé fGrmulations may be

prpvideegalsingle s multidose form. HiGthe |Iatfefcdasemf aadobpper or p|pette this

S A o 5 SR oS o, recetormines

\?dé%%“d’f% ERW DA St ?@n@bﬁp [WineCddseadf & s?@y\’"ﬁ*lé n#y be achieved

r the leviation o acut e synptons Ref erences
floe rexiamptle byt meanseoft & roetering atorusing espray iy del e impepve nasal

IRy Al i AL cB5ippnte “BhcHibhg. 35, Mt 'ipfEntion may be

ERTEYRURAS NRith By chatfextrinig, a6r YorHfifdted Witht b’&\efrr@?erﬂeréxpected to
of rmultiple sclerosis. Thi s chronic neur ol ogi ca

enhanceadelnereend retation inthe nasal AUICOSAL ral ner vous

system As discussed earlier nost nerves in the body

are normally insulated by a protective sheath of fatty

Adlbmlam:t&)mmltbd mspirbmry Ntddti pay aslsbebosichiewedsby means of an
lS rotectlve shea

d tjon, b .
oL aLRESIsSRR M8 9hesRRRART BPraite | A RiStirised pack
ﬁl"i‘ng' wtéﬁ’% b@gﬂﬁn Bé%ﬁ”bé eép&%R)fﬁJB?écdrﬁoﬁ h@rbs fbP example

e responsi e attack on the central nervous
&lybbemmﬂmorsl'rmmalnexe picbkiroflvoromethang k emhedishlpsetedmfluoroethane,

SR ?@%&g,oorcgﬁpf gpltﬁlgeqrq?teh?@%,ﬁggﬁ rn?ay’ cgqu/éﬂl&tw also contain

a surfactant such as lecithin. The dose of drug may be controlled by provision of a

metered valve.

Alternatively the active ingredients may be provided in the form of a dry powder,
for example a powder mix of the compound in a suitable powder base such as
lactose, starch, starch derivatives such as hydroxypropylmethyl cellulose and
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WO 2009/ 043117PCT/ AU2008/ 001480 - 36 - The nature of
the disease is such that it may be possible to control

woredopogpdie7 scl erosi s wi t hout undul y suppressi ngP€iatu2008/001480

patient's inmune system Based on the earlier

di scussed chronically activated human T-1ynphocytes
study, it is speculated that nultiple sclerosis may be
a product of chronically activgted 1-cells 5 having a
channel phenotype characterised by high expression of
Kvl. 3 channel s and | ow nunbers of |KCal channel s.

GOVToReR ORI BETRY ) Barbeflehil Yie pebA Afte ré&‘@&ohﬂ 3,gel in the
nEel UWavitpanFhé Gowaidit dathposiionmhay lbbep%sbﬂfelﬁirs unit dose form for
wi t hout, the significant side effects of | ess speci

eargele inccapsulescRmeartrigdgescel, 619-« aelafinvenbligiar pﬂ@lfsefrpgl which the
;5’6\98 P'r%% e@@#ﬁﬁﬁ’steie yf IstnUH?a‘i’ﬂPhél%?t' ng aut oi mmune

or c roRY anmmat or eases e prevention of
rejection of foreign organ transplants and/or rel ated

Bt aaRaRy (§Eadednins. AEMUTSERlGHI & g reRpigtons tract, including
|§1'tr5}1asz§1rfoﬁﬁbiatlbh§rtﬁ@fcorﬁﬁo@wdlﬁnlpgéﬁé’r%'ll? 'h%ﬁ)ecé)gﬁfa'llspd?fgcle size for
he conpound or salt thereof. Accordingly in a

,@raerﬂpher efitheoordesf oft hdoi HY emictans, ot kesse Ssicprawiaglicle size may be

SRS} R B ) R bl

preferably a selective channel bl ocker of the Kvl.3
channel , &/ the application of a 20 conpound of

Whermudgsired, femmplations @dgptedytosgive §H@awﬂ relgap@apinghe active

A P&ﬁéﬁ'ﬁﬂﬁ tbl Cé%*;% agceptabl e derivative thereof, or a
8n’p03|t| og conp i¥| ng the conpound of Fornul a (I)
(la), or (Ib), or salt thereof, or a pharmaceutically

cept abl e derivative thereo anot h f d
765 hemecelica) GHepBiations 4o greﬁ?rawvd@uugiﬁ(?{%&%%ﬁ‘s In such
@Y efHe NtePhrdtibRald NELLHIAGEd eintd nﬁhlydd&gbs% rlﬁ)rﬁé|§i=\lTthfappropnate

adm ni strating a conpound of Formula (I)
qwar)tltleerofaﬂmacmmeqmp@aﬁhy ddeepniidasagel iormh@aredxe a packaged

R e BPARECUA R 558, A0S Bltgon. s oo

PGS adblet éaps@%bemrﬁhlp@m@ré i healg obr, aﬁ”fpoules Also, the unit
pharmaceutically 30acceptabl e deri vati ve t here

VO

meoiﬁsmzmhemmpmia@@t-cwei P Oéef‘%t'ﬁé}f or it can be the

f dul at
Bt B BB i B cRadd B, O e
application of a corrpound of For mula (1), (la), or
e i BRRESHL RS b S5 RA S SBdnc I ESfer where the
¢S1RpEGhds Qfeﬁ\&ﬂm&%de'f@ﬂnpormri sing the same, to said
S

The amount of compound of Formulae (1), (1a), and (Ib) administered may be in the
range from about 10 mg to 2000 mg per day, depending on the activity of the

compound and the disease to be treated.

Liquids or powders for intranasal administration, tablets or capsules for oral
administration and liquids for intravenous administration are the preferred

compositions.
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5cells. Preferably the conpounds of the invention
inhibit the potassiumion channel activity of T-cells.

wee@besxlbl y t he potassi um channel activity i nhP@i/AE200BH01480

a conpound of Formula (1), (la), or (Ib) is a

vol t age- gat ed potassi um channel, for exanpl e,
Kvl.1-Kvl. 7. More 10 preferably the potassiumion
channel activity is the voltagg-.gated potassium
channel, Kvl1l.3 of a T-cell. Preferably the conpound
selectively inhibits the Kvl.3 channel. In a further
aspect of the present invention, there is provided the
use of a 15 conmpound of Formula (I), (la), or (Ib),

Pie eairpokitiohe Ghay iflrttidrecdntainadrd bomoré d!h@iemlmmaﬁﬁmppressants or
for the treatnent (therapeutic or propl&él actic)

ethee aydtiple sclesosis dhefapgUlGs pdielsample ﬁﬁ&@omﬁ ay contain

' I

Set eSS 09 40 5 iy FAAIE ctrasi gt suo as
inteofeesis fbeta-ﬂbe mtertﬂemhl ctretaﬂaZOglailramepomdtatef natalizumab or
Formula (1), (la), or (Ib), or salts thereof,
MREXQMUIQMNP: phar maceuti cal |y accept abl e deri vatives
t hereof. The conpounds of the present invention may be
prepared from substituted benzenes which are
anmatmlceytlmlapne@brailans obithe neampgurdsaaggerding to the present
el ectro&\hl lic 25 ar o

SRS TAY b cp S0aRNERE RSV B3¢ oh MaiBRBbr jrmungryprggssants or

rﬂﬁlt?leeoédlé’r%lsl Itﬁewp@mat:s CinS W sdonitbihatish I eeapyenFor example the
i ncl ude: hal ogenati on t(l ncl udi ng brom nati on,
n

mﬁrmac:ﬁyt'cairpreaacatl%w thei actjve epMPALNG May fer erradministered (for
I al 0 c N ~Pf

é;){dg?négi Cghgfattélygrﬁr{ggwe‘ﬁﬂ& b a§é@®?’\'&|9ny \‘ﬁ/ﬂHa‘rb'(r)wremtol?cmore other

mﬂgtﬁmatpmesdémmnireaumblmadbmmmerapaumsatswh as interferon beta-

substitution reactions 30i nclude:, substjtution of

Thaiptgeieron et s c0laUREIT a5e 2l DAl e 2RI SMIRXEEOREs

thiols, am de anions, sul phide anions or al koxi de

anions. The substitution of WD

DIt YYobAEANHRCO! A2 quesentl hsentiorsgnay be useful in the therapeutic or

prophylactic treatment of the resistance to transplantation of organs or tissue

(such as heart, kidney, liver, lung, bone marrow, cornea, pancreas, intestinum
tenue, limb, muscle, nervus, medulla ossium, duodenum, small-bowel, medulla
ossium, skin, pancreatic islet-cell, etc. including xeno transplantation), graft-
versus-host diseases; rheumatoid arthritis, systemic lupus erythematosus,
nephrotic syndrome lupus, Palmo-planter pustulosis, Hashimoto's thyroiditis,
multiple sclerosis, Guillain-Barre syndrome, myasthenia gravis, type | diabetes
uveitis, juvenile-onset or recent-onset diabetes mellitus, diabetic neuropathy,
posterior uveitis, allergic encephalomyelitis, glomerulonephritis, infectious
disecases caused by pathogenic microorganisms, inflammatory and
hyperproliferative skin diseases, psoriasis, atopical dermatitis, contact dermatitis,
eczematous dermatitises, seborrhoeis dermatitis, Lichen planus, Pemphigus,
bullous pemphigoid, Epidermolysis bullosa, urticaria, angioedemas, vasculitides,
erythemas, cutaneous eosinophilias, Lupus erythematosus, acne, Alopecia areata,

keratoconjunctivitis, vernal conjunctivitis, uveitis associated with Behcet's disease,
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hal i des, sufonate esters or diazoniumsalts can al so
be acconplished under pall adi um nedi ated conditions to

WO paopoehucz vari ous carbon and het er oat om basedPCT/AU2008/001480

substituents. O her transformations include: oxidation
of al kyl benzene al kyl side chains to form benzoic
acids, reduction of aryl alkyl ketones, am nation of
S5unactivated aryl halides, and4phenol formation from
activated aryl halides. Fromthe appropriately
substituted benzenes, conparator conpounds may be

PYHAL Mool Rl E0020 SFREAT ok GRRMIC P, comea
le@Roinan oaldy behhigles MoorsTdadyeér, cSeleritiss Graves' opthalmopathy,
VoaRarAadhHATBAR ST CErep AATBIUBRIST i ROTR AL GiRSureversible
BB’StFJlﬁivéESéiﬁpéf R RY. HRenchidl Bsthiva, RRIdrbicNibtAma, intrinsic asthma,
extrinsic asthma and dust asthma, chronic or inveterate asthma, late asthma and
airway hyper-responsiveness, bronchitis, gastric ulcers, vascular damage caused
by ischemic diseases and thrombosis, ischemic bowel diseases, inflammatory
bowel diseases, necrotizing enterocolitis, intestinal lesions associated with thermal
burns and leukotriene B, -mediated diseases, Coeliac diseases, proctitis,
eosinophilic gastroenteritis, mastocytosis, Crohn's disease, ulcerative colitis,
migraine, rhinitis, eczema, interstitial nephritis, Good-pasture's syndrome,
hemolytic-uremic syndrome, diabetic nephropathy, multiple.myositis, Meniere's
disease, polyneuritis, multiple neuritis, mononeuritis, radiculopathy,
hyperthyroidism, Basedow's disease, pure red cell aplasia, aplastic anaemia,
hypoplastic anemia, idiopathic thrombocytopenic purpura, autoimmune hemolytic
anemia, agranulocytosis, pernicious anemia, megaloblastic anemia,
anerythroplasia, osteoporosis, sarcoidosis, fibroid lung, idiopathic interstitial
pneumonia, dermatomyositis, leukoderma vulgaris, ichthyosis vulgaris,
photoallergic  sensitivity, cutaneous T-cell lymphoma, arteriosclerosis,
atherosclerosis, aortitis syndrome, polyarterits nodosa, myocardosis,
scleroderma, Wegener's granuloma, adiposis, eosinophilic fascitis, lesions of
gingiva, periodontium, alveolar bone, substantia ossea dentis, glomerulonephritis,
male pattern alopecia or alopecia senilis by preventing epilation or providing hair
germination and/or promoting hair generation and hair growth; muscular
dystrophy; Pyoderma and Sezary's syndrome, Sjoegren's syndrome, Addison's
disease, ischemia-reperfusion injury of organs which occurs upon preservation,
transplantation or ischemic disease, for example, thrombosis and cardiac
infarction, endotoxin-shock, pseudomembranous colitis, colitis caused by drug or
radiation, ischemic acute renal insufficiency, chronic renal insufficiency, toxinosis
caused by lung-oxygen or drug, for example, paracort and bleomycins, lung

cancer, pulmonary emphysema, cataracta, siderosis, retinitis, pigmentosa, senile
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macular degeneration, vitreal scarring, corneal alkali burn; dermatitis erythema
multiforme, linear IgA ballous dermatitis and cement dermatitis, gingivitis,
periodontitis, sepsis, pancreatitis, diseases caused by environmental pollution,
aging, carcinogenis, metastasis of carcinoma and hypobaropathy; disease caused
by histamine or leukotriene-C, release; Berger's disease, Behcet's disease,
autoimmune hepatitis, primary biliary cirrhosis sclerosing cholangitis, partial liver
resection, acute liver necrosis, necrosis caused by toxin, viral hepatitis, shock, or
anoxia, B-virus hepatitis, non-A/non-B hepatitis, cirrhosis, alcoholic cirrhosis,
hepatic failure, fulminant hepatic failure, late-onset hepatic failure, "acute-on-
chronic" liver failure, augmentation of chemotherapeutic effect, preventing or
treating activity of cytomegalovirus infection, HCMV infection, and

antiinflammatory activity.

For certain of the abovementioned conditions it is clear that the compounds may

be used prophylactically as well as for the alleviation of acute symptoms.

References herein to"treatment" or the like are to be understood to include such

prophylactic treatment, as well as therapeutic treatments.

It is envisaged that the compounds may be particularly useful in the treatment of
multiple sclerosis. This chronic neurological disorder affects the nerves of the
central nervous system. As discussed earlier most nerves in the body are
normally insulated by a protective sheath of fatty substance called myelin. Multiple
sclerosis causes demyelination, in which this protective sheath becomes inflamed

and ultimately destroyed.

By modulating or changing the immune system response that is thought to be
responsible for the attack on the central nervous system it should be possible to
attack the cause of the disease itself, rather than the more traditional method of

controlling the symptoms.
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The nature of the disease is such that it may be possible to control multiple
sclerosis without unduly suppressing the patient's immune system. Based on the
earlier discussed chronically activated human T-lymphocytes study, it is
speculated that multiple sclerosis may be a product of chronically activated T-cells
having a channel phenotype characterised by high expression of Kv1.3 channels
and low numbers of /KCa7 channels. As this channel phenotype is distinct from
that seen in quiescent and acutely activated cells it may provide a useful means
for controlling multiple sclerosis without the significant side effects of less specific

drugs.

In another aspect of the invention there is provided a method of preventing or
treating autoimmune or chronic inflammatory diseases, the prevention of rejection
of foreign organ transplants and/or related afflictions, said method including the
step of administrating a compound of Formula (1), (la), or (Ib), or salt thereof, or a

composition comprising the compound or salt thereof.

Accordingly in a preferred form of the invention, there is provided a means for
controlling multiple sclerosis by the application of a blocker of the Kv1.3 channel,
preferably a selective channel blocker of the Kv1.3 channel, by the application of a
compound of Formula (1), (1a), or (Ib), or salt thereof, including a pharmaceutically
acceptable derivative thereof, or a composition comprising the compound of
Formula (1), (1a), or (Ib), or salt thereof, or a pharmaceutically acceptable derivative

thereof.

In another preferred form of the invention there is provided a method for
preventing or treating diabetes including the step of administrating a compound of
Formula (1), (1a), or (Ib), or a pharmaceutically acceptable salt thereof, including a
pharmaceutically acceptable derivative thereof, or a composition comprising the
compound or pharmaceutically acceptable salt thereof, or pharmaceutically

acceptable derivative thereof.
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HM HMrphCH2CH2 0 0 HMe H WO
2009/ 043117PCT/ AU2008/ 001480 - 39 - Conpounds of the

w@e@9e#117 nventi on where R6 is nethyl, Rl is aP&yAU2008/001480

halo and R2 is optionally substituted al koxy may be
prepared according to the follow ng schene which
comences from general structure C. 5 The above schene
illustrates that the -C(0)R5 _gmaup may be introduced
to a pre- functionalised benzene ring by standard
Friedel-Crafts chem stry with, for instance, acetyl

614 S e SES oA A B Bt o
ehdnn@i astivity’ oft Pekils Byahe wppticatiorasf awompoundhdfcfForeduta (1), (1a), or

be renoved under _standard denet hyl ati on conditions .
(R 1, @ harmnaseulicadly anceptable saliiereot inclingta ahagnaceutically

SRBITE J4RaB)e THeRUECb PR bEsleh PRI Ing Kame, 1o saa T
calisp dRreterBblyghe eonymoyraisraf th®invemtipo unkibit the aotdssium ion channel

f her, _t f
acl#vtlty%?T-ée s.S ormed to conpounds E

Preferably the potassium channel activity inhibited by a compound of Formula (1),
(la), or (Ib) is a voltage-gated potassium channel, for example, Kv1.1-Kv1.7. More
preferably the potassium ion channel activity is the voltage-gated potassium
channel, Kv1.3 of a T-cell. Preferably the compound selectively inhibits the Kv71.3

channel.

In a further aspect of the present invention, there is provided the use of a
compound of Formula (1), (la), or (Ib), or salt thereof, in the preparation of a
medicament for the treatment (therapeutic or prophylactic) of disease states
mediated by potassium channels, and in particular by blocking the Kv1.3 channel.

In a further aspect of the invention there is provided a process for the production of
the compounds of Formula (), (la), or (lb), or salts thereof, including

pharmaceutically acceptable derivatives thereof.

The compounds of the present invention may be prepared from substituted
benzenes which are commercially available or obtained by standard electrophilic
aromatic substitution or nucleophilic aromatic substitution chemistry. Examples of
electrophilic aromatic substitution reactions include: halogenation (including
bromination, chlorination, and iodination), nitration, sulfonation, Friedel-Crafts
alkylation or acylation, reduction of aromatic nitro groups, and alkali fusion of
aromatic sulfonates. Examples of nucleophilic aromatic substitution reactions
include: substitution of halides, sufonate esters or diazonium salts by amines,
thiols, amide anions, sulphide anions or alkoxide anions. The substitution of
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coupling partner (where netal = ZnCl, borane or

waQeoogossantene) . WO 2009/ 043117PCT/ AU2008/ 0014BOT/AUZAD8/001480

Al kyl ation of the substituted benzene prior to
Friedel -Crafts acyl ation may be acconplished by
initial electrophilic hal ogenations (not shown)

foll owed by palladi um nmedi at egggcoupling to an

al kyl -nmetal coupling partner (where netal = 5zZnCl,
borane or zircononcene). Alternatively the initially

AR, sifenalE) SR o SeBenh G 34 "B s T istbfighed under

| @alfadrdrheﬁe&hwaénmﬁmtcamodqcemubds caftsoreaR@ heteroBfom based

( kyl), and R5 is - Q) OEt or
ltb(s@}l@% ma@ et tnsfrrmations 'E‘ﬂ@d?op}('gﬁl'% of @lisdpenzene alkyl side

con‘pounds 8?%%% Afeo p@ Ef] rgle(ajgg l&éﬁﬁ@@”‘émmatlon of

ymiaghizatatl Anybhalides, and pheabhforiation drom abtivatgt asyldradides.
functional group

From the appropriately substituted benzenes, comparator compounds may be

prepared by the following scheme:

Rg O Rg O
R5 R5
Ra~x Y'H Ra~x Y"L\R4
R3 R3
A B

Compounds of the general structure B above may be prepared by reacting alkyl
halides or carboxylic acids with compounds of the general structure A.
Commercially available examples of compounds of formula A are shown in the

table below.
Ra X Y R; Rs Rs
Et NH O Pr Me H
Ac NH O H Me H
Ac NH 0] H Pr H
H NH o) H Me H
Ac NH O CHy=CH,CH, | Me H
Me O N H Me H
Me O N H Me H
MorphCH,CH; | O O H Me H
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15 interconversion and transformati ons known in the
art such as: Freidel-Crafts acylation, nethylether

W@ b®awage’ and condensati on of an o-acetyl phenoPCTATUR008/001480

ester to forma chonmenone ring. Goup R6 is introduced
t hrough al kyl ati on of the phenol and the chronenone
hydr ol ysed to form an o-acetyl phenol which can be

al kyl ated to introduce -12-R4.39The acyl unit may then
be reacted with WO 2009/ 043117PCT/ AU2008/ 001480 - 41
- dialkylcarboxylate and a base to introduce t he

ar boal kox he o r of [ t.] f
ERmBRAndR &Y 1k Bl Il byrim Rt e P s Elof g alo and R,
@hepﬁdnally sﬁbéﬂ’tuté& nia(}hw @W@Hab@bom@%nﬂfe following
he general fornmula H a can be prepared from
W?\tﬂ*b@@fﬂmﬁémﬁéeﬂﬁf%éwcw% jard functi onal
gr oup i nterconversion and transformations known in the

art such as those used in the preparation of F and G
Compoundspof the currgnt invention w th the general O
‘ gﬁnat e)ra

eoh|

ﬁﬁ; R,'0
| g{aum Nbdi at & 15 [subatd t ut i on of g

the tritflate wth an ganonetal |l i c, BPIIO| am ne or

sulfid Simlar chem stry can be useg¢ to i ntroduce

Y- L- R? (Y =S N -NR'"C(O) CH2 ) groups at the

position denoted by R3 or

2009/ 043147PCT/ AU2008/ 00 80 - ot hgr variation

to dd rem)va di ytheﬁgpstltuets of the
0 Rj
sz R2| Rz'o RZIO
o)

alkyl
Y Halo Rs
: L' LS

Rz Rs RO O R4

Rs

The above scheme illustrates that the —C(O)Rs group may be introduced to a pre-

orfﬁzuI,LJ (s
'H:(u,oro
¢ or pé Ia

functionalised benzene ring by standard Friedel-Crafts chemistry with, for
instance, acetyl chloride in presence of a suitable transition metal catalyst such as
TiCls. The group R4 may represent a hydroxy protecting group such as methyl,
which can be removed under standard demethylation conditions using, for
instance, BCls. Subsequent introduction of a halide (Halo) by electrophilic
halogenations and introduction of the —L'-R4 (as described above for compound B)
gives compounds D. Compounds D can be further transformed to compounds E
by palladium mediated coupling to an alkyl-metal coupling partner (where metal =

ZnCl, borane or zircononcene).
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formnew derivatives. This could be achieved again by
usi ng standard techni ques for functional group

WO pioeo43aonver si on, well known in the industry BUAU288/001480

those 5 described in Conprehensive organic
transformations: a guide to functional group
preparations by Larock R C, New York, VCH Publishers,
Inc. 1989. Exanpl es of possibl4 functional group
inter-conversions are: -C(O)NRR from- CO2CH3 by
heating wth or without catalytic netal cyanide, e.qg.
NaCN, and HNRR 10 in CH3OH -0C(O)R from-OH with
e g., CCC(O)R in pyridine; -NR-C(SYNR R' from -NHR
Kylatiom af Khél&tﬁslutlnedama'tzener ptibr doylmedelLrafts acylation may be

R&%g%q@d& by rlglﬁgl_ﬁ@\ﬁm{pgtggp |I§%£%€$§r§% e nzﬂot’ shown) followed by
Bé%@ﬁ‘\aﬁfédlﬁea %dﬂé?i§QOoénl ) TRetal ot pafrfn@m(waHFé metal =

treat ment pyridine; -
ZnGnln bcmenRORZ)rsmowm) I—Bltmn@Melyﬁpe imgtiakys rmd. halude (bromide or

A AT e SRRt i e

i S not hydrogen) from-C(S) NH2 with H\R R';
C(=NCN)-NR'R' from-C(=NR R')-SR with NH2CN
Ireat fulger RregasparsuRaratloRINPOUNdS Where e 1§ @%rﬂ?e may be alkyl),

Eﬁé}ﬂw'ﬁ %%(gﬁéﬁﬁm—ﬁﬁgmg&w gtBrgns ﬁ%ﬁ?%rby the following

68ME=NCN;, - 20 NR'SO2R from -NHR by treatnent with

Cl SO2R_by heating in pyrid
-NR C(YR by treatment wit

e.. -NRC(SRfr WFO

[ 2, 4- big( 4- et hoxthenyI
1, 3, 2 di t hi adi phosphet g 2,4-disul fide RSO2CF3
femt ~KEROMe h trif | MeCAnPdrioMe and Pee@, ~CHQYH2) CHO

from-CH(NH2) C(0)OR with Na(Hg) and HC / Et OH,

-CH2C(0)OH from -C(0)OH by treatnent with SOC 2 t hen

CH2N2 then 25 H20/ Ag20; -C(0)QH from - CH2C( ko
@Me Qi t h PhMgX/ HX t cetic anhydri qe®

R OEW) R fromRC( R' CC3H;

reactlon - NH2 from C(O)NHOH with Tsd / base then H20;
CHC(O)CHRfrom CHCHOHCHR by using the Dess-Martin 30
Peri odi nane regent or Cr03/ agH2SO»4 / acet one;

Pom - C6HSCH3W|t6 ORs O O

SCT/ AU2008/ 001/ 43 - OrRCL2; - CHO RO 0kt
sndl 2—+—Her; - bm - C(0) NHR—wHth PCI .
SMOHC(0) R Wi {MedBME T KOR, - S(0) 2R fmedR ~SR ~0" "R,

In order that the present invention
may be nnre readi |y understobd, we provide 5the
followi ng non-limting exanples. EXAMPLES - GENERAL
PROCEDURE Synt heti c Experi nent al

As shown in the above scheme compounds of the general formula F and G can be
prepared from 1,3,5-trimethoxybenzene through standard functional group
interconversion and transformations known in the art such as: Freidel-Crafts
acylation, methylether cleavage and condensation of an o-acetylphenol with an
ester to form a chomenone ring. Group R® is introduced through alkylation of the
phenol and the chromenone hydrolysed to form an o-acetylphenol which can be
alkylated to introduce -L-Rs. The acyl unit may then be reacted with
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10 General Procedures GCeneral Procedure A: Al kylation
of 1, 3-di net hoxyphenols NaH (60% di spersion in oil,

wa2@9e¢p1)7 was added to a stirred solution of 3PGFALZ08/001480

di met hoxy- 4- hydr oxyt ol uene (1.0 eq.) in dry DM (1.0
M at roomtenperature. After the reaction m xture was
stirred for 0.25 h, a solution of the bronoal kane
(1.03 eq.) in dry DVF (5.0 M.gas added, followed by
stirring at roomtenperature overnight. The m xture
was quenched with NH4Cl(aq) (sat.), extracted with

e 3 e 5O b Gt orcer ot e

nfrdducticicotiol’-Rhand theleaboalkefy grédp par beiredeledf(hesshown).
chromat ography. General Procedure B: Friedel-Crafts
reaction WtH acetyl chl or Qe m xture of tHER

substi t ene (1.0 acetyl chl 1.1
eq.) we r red—onde at room-tenpe or
0.25 h, thenOHCl 4 (1.1 eq: added drop oThER

dark brown m xture was stirred at roomtenperature for
0.5 h and then quenched witflh NH4Cl(aq) (sat.), H
extracted wth Et0OAc and shed with water. The

organi c | ayer was separated, dried over MgSO4 and
concentrated under vacuum The &Fide product was OEt
purified by flash chromato%kap 0 give the
ket one. WD 2009/ 043117PCT]AE20087'001480 - 4
General Procedure C Sele I
et her A solution of BCIS DCM (1.00WM 1.1
added to a stirred solutioif ofOHhe nethyl ethér 01. W,

eq.) in dry DCM (0.25 M under N2 at 0 C. The rp'xture

was stirred for 1-2 h, quenched with NH4C (aq) '(sat.),
extracted with Et OAc and washed 5 with water. The

organi c | ayer was separated, dried over MgSO4 and

Inotheeatiovet scheme eonyzaratomcommoundsdy thegereralhfesmula H and | can

gg rﬂréﬁgr%db%orw S%hdiﬁ%%%gge%gﬁg%geot Io\lﬂShtsqaen(l?ahr%nfalln'ctional group

interconversion and transformations known in the art such as those used in the

preparation of F and G.

Re O Re O Re O
R, Re R, e R, Re
_-——> 1
Ry "SOH R, OTf R, y-L “R,
R3 RS R3
J K

L:Y'=S, NR",
-NR"C(O)-, -CHy-

Compounds of the current invention with the general formula L can be prepared
from compounds of the general formula J (see above), by triflation to give K (Tf =
trifluoromethanesulfonate) and either nucleophilic or palladium mediated
substitution of the triflate with an organometallic, thiol, amine or sulfide. Similar
chemistry can be used to introduce Y-L-R; (Y = S, NR",-NR™C(QO)-, -CH,-) groups
at the position denoted by R3 or Rg)
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General Procedure D: Chlorination of benzene ring wth
N-chl orosuccinimde 10 To a stirred solution of the

W@ awspixiut ed benzene (1.0 eq.) in dry DVF (0. 1IBCTIVAUMS/001480

added N-chlorosuccinimde (1.0 eq.) and the reaction

m xture was stirred for 6 h at roomtenperature. The

sol vent was distilled and the crude product was

di ssol ved in Et0Ac and washed gpi-th water. The organic

| ayer was separated, dried over MgSO4, concentrated

under vacuum and purified by flash chromatography to

gi ve 15t he product. CGeneral Procedure E: Methyl ation

of benzene ring via bromnation step Step i. 20

Ahdhenvariatiomiisrtaladdl rémeqe)or\mdﬁyidbei substitugatsudf the product to
t he are

f th
Bimnioy SRavaES; cHus oMl BEnieYer agan R URinarStABuRY techniques

t
OETURER 1905 1 i Sy SRR ) D g B as e

dkdanibed |m@¢mma@nsmeor@agmran$fnanetlm aguidedtot fingtional group

rRgStos R T BAK ﬁﬁﬁeﬁeva% A7 BrBlp e " 498 e

intermedi ate. Step ii.
2009/ 043117PCT/ AU2008/ 001480 - 45 - the reaction was
Exampleg efopossiblienfunstionalegroupeiatercanversiors e iG@NRR' from —

3,815 )heae{m %h%’?%tmuf“@étglyﬁl:% i aCN, and HNRR'
QrLls By nedting ity 8 98 G goN

her I on was uence W crtric
iaCCH: 08t ) - Om(tﬂ))éb(frbact—@-l wwithn eEgZ(DICT%RongwndmphaNR -C(S)NR'R"

fEch'\gﬁ'f é«l@%%&@ thﬁ’&]g{r‘]at%n PQE%rQI”%?%@ @%bl%r}rom -NHR
\&ﬁ(y%'k? f é?ﬂor%lf&}ﬁ{hgéhfw NFRRY. fr@ﬁpejm'l'prgc‘?l@é”trﬁeﬁf with an

I on ol's As pensi on of the .
nechanatszeoel-m =@2Qa3r RN@%@ NBRGOHR' kfyOmOfN%Brbwlreatment with

SR, SR SRR R Sy e one

nih%é’ol’m{ QR' RYSR FromT BE (S INR'R" ayitHTRMtiH#h @St solvent, e.
theﬁ@dl | ut ed Wl-ﬁt<h Et O);fc and vvaéhggztvm ce with ei 9

agatene; a@(SNPaa")(V(hme@ RororHg' (iggnpt (fydmg%mdfrte)h{errC(S)NHz with
IR, LAY SN Rl G ATRECISTELG LITEEN by heaing in
arthyairad® gicapbl alternatively from —C( =NH)-NR'R" by treatment with BrCN and
NaOEt in EtOH; -NR-C(=NCN)SR from —NHR' by treatment with (RS),C=NCN; -
NR"SO;R from —NHR' by treatment with CISO2R by heating in pyridine; -NR'C(S)R
from —NR'C(O)R by treatment with Lawesson's reagent [2,4-bis(4-methoxyphenyl)-
1,3,2,4-dithiadiphosphetane-2,4-disuifide]; -NRSO,CF; from —NHR with triflic
anhydride and base, -CH(NH;)CHO from -CH(NH2)C(O)OR' with Na(Hg) and
HCI/EtOH; -CH,C(O)OH from —C(O)OH by treatment with SOCI; then CH;N, then
H,O0/Ag:0; -C(O)OH from -CH,C(O)OCH3 by treatment with PhMgX/HX then
acetic anhydride then CrO3; R-OC(O)R' from RC(O)R' by R"CO3H; -CCH,OH from
-C(O)OR' with Na / R'OH; -CHCH; from —CH,CH,OH by the Chugaev reaction;
-NH; from —C(O)OH by the Curtius reaction; -NH; from —C(O)NHOH with
TsCl/base then H,O; -CHC(O)CHR from —CHCHOHCHR by using the Dess-Martin
Periodinane regent or CrO3 / agH,SO4 / acetone; -CeHsCHO from —CgHsCH3 with



10

15

20

25

30

15 CGeneral Procedure G Al kylation of am nes and
N-heterocycles To a solution of the bromde (1.0 eq.)

WO poogfksadr ous DMF (0.2-0.5 M was added t he anPCBEATG2008/001480

N-heterocycle (3-4 eq.) and the reaction was stirred
at 80-90 C under a N2 atnosphere until the reaction
was conplete by TLC (- 5 h). The reaction was gquenched
wi th NHAC (aq.) (sat.) and exiynacted with Et OAc. The
20 organi ¢ phase was washed with water then brine,
dried over MJSO4 and concentrated under vacuum The

Cloita THE BRI $7a gt BN A SEXSNR im Pl -cHaR

florh -@(@RWWMHWK@H&S@@JRJﬁbﬁﬂ—sR Wit QPBAL hi um i n

hexanes (1.7 .2 eq.) was added over 0.25 hto a

sol uti on of 35d|msthoxytoluene(10eq in THE (1

1) o3 08 B BBERE IR R B F0rS 4007yl bufod She provice
thedokawihg r(antlmlmdgaaxampjes on of the al kyl brom de (1. 2

eq.) in toluene (2 M was added over 0.1 h. The

reaction mxture was allowed to warmto room 30

E)@RWLQESJLQBEN@I#@P%GED@@QEC for 3-4 h. The reaction

water and partitioned over
Et OAc and wat er . The phases were separated and the WO
Syriidveti¢ Fipetieatil0O08/ 001480

General Procedures

General Procedure A: Alkylation of 1,3-dimethoxyphenols

NaH (60% dispersion in oil, 1.2 eq.) was added to a stirred solution of 3,5-
dimethoxy-4-hydroxytoluene (1.0 eq.) in dry DMF (1.0 M) at room temperature.
After the reaction mixture was stirred for 0.25 h, a solution of the bromoalkane
(1.03 eq.) in dry DMF (5.0 M) was added, followed by stirring at room temperature
overnight. The mixture was quenched with NH4Cl(aq) (sat.), extracted with EtOAc
and washed with water. The organic layer was separated and dried over MgSO,4
and concentrated under vacuum. The crude product was purified by flash

chromatography.

General Procedure B: Friedel-Crafts reaction with acetyl chloride

A mixture of the substituted benzene (1.0 eq.) and acetyl chloride (1.1 eq.) were
stirred under N2 at room temperature for 0.25 h, then TiCls (1.1 eq.) was added
dropwise. The dark brown mixture was stirred at room temperature for 0.5 h and
then quenched with NH4Cl,q (sat.), extracted with EtOAc and washed with water.
The organic layer was separated, dried over MgSO4 and concentrated under
vacuum. The crude product was purified by flash chromatography to give the

ketone.



10

15

20

25

30

- 46 - aqueous phase was extracted twi ce with EtOAc.
The pool ed organics were washed with brine, dried over

wWORMSB1ahd concentrated under vacuum The r esPCU/AUEE/001480

purified by flash chromat ography. 5 General Procedure
I: Alkylation of phenols To a stirred suspension the
phenol (1.0 eq.), K2CO3 (2.0 eq.) and Nal (0.30 eq.)
(pre-dried under vacuumat 10Q4C for 5 h) in dry DWF
or DMSO (0.1 M of phenol) was added the al kyl chloride
(2.0 eqg.) and the reaction was heated at 60 C until

her tion wa | ete TLC, (= r this
GoReriEraceaus 5 SHBCaYS datretnyidfion Bt Mathy] efesa
Angbiyfsefl BOM ircBCM {(h.0vett ar1 e§hewas aaaed tB@%ﬁrré@%olutlon of the
dried over SO4, concentrated under vacuum and

methid atber (LB ewmb ipary DGM 625 IMs Hnder blmto@PQprT;he mixture was

ge ‘%5 @J | ﬁ?qbf%ﬂ%{‘%{‘%% "‘@b‘k L@%‘k (S%ft %%}Bgcﬁéd; %th Olgﬁ)ﬂcsand washed

Witk véa&eﬂ méoﬁan\m&yédm sép'awll@douméétdwf MgS@a. @Ad Toncentrated
eq.) and the

het erocycl e hydr ochI orid al
BRder aume The £eude Progictords pudiied byofiah ehw%a%'iogéﬁphy to give

{(H%@S phere until the reaction was conplete by TLC
E; The reaction was quenched with NH4Cl(aqg.)"

(sat.) and extracted with Et 0OAc. The organic | ayer was

S5 e CHBHAE A e 01 o G Ko b
Pafd §t'ir?éh leuiubﬁ%*ﬁ tl@@%@ﬁﬁ‘t@@dﬂﬁ@hﬁen@eﬁﬁm ab.)fh wmme (6:10 M) was

kyl ati1 on- of eterogc es ution of th
N:W\%d ék@himﬂs@lcﬂl}ildﬁldcﬂﬂ £da ang| the(r Qaglcg‘qnyxtuqe was stirred for 6 h at

U B0, e DA LB 5t ot
iheEKBA@taﬁo?vsfa@hea -witth walter.t The onganiaddper whe énpamtd!el dried over

1.0 eq.) in anhydrous DWVF (O.
50+ Gahaprtraler unds” oSS AP Uit Py TReh ahRmalRgranhy to give

ab'J dLBe reaction was conplete by TLC (- 16 h). The
tiron"was quenched with NH4Cl(aqg.) (sat.) and
extract ed vvlth Et OAc. The or ganl c phase vvas 30 washed

g&fﬁ'gé T EQ e Ny g&[y&g{w e&ZSNE rng vmjgr%ggnatlon step

purified by fI ash chr omat ogr aphy WO

2009/ 043117PCT/ AU2008/ 001480 -47 - General Procedure
Btepal. kyl ati on of amines and N-heterocycles To a
solution of the bromde (1.0 eq.) in anhydrous DW
(0.2-0.5 M was added Cs2CC3 or K2CO3 (2-2.5 eq.) and

NoBromdsic(iimide2( 121 @q. ) wan ddibe to eadlution efthe arene (1.0 eq.) in dry
DMF (0.3 M by the arene) at 0 °C and the reaction was allowed to warm to room
temperature and stirred for 3 h. After this time the reaction was quenched with
10% NayS;0; (aq and diluted with Et;O. The organic phase was washed twice
with water and once with brine, dried over MgSQ,4 and concentrated under vacuum

to provide the bromide intermediate.
Step ii.

t-Butyllithium (1.7 M in pentane, 2.1 eq.) was added dropwise via syringe to a
solution of the bromide intermediate (1.0 eq.) in dry THF (0.25 M) at -78 °C and
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5 stirred at 50-60 C under a N2 atnosphere until the
reacti on was conplete by TLC (- 16 h). The reaction

woe®gesanthed with NHACL(ag.) (sat.) and extr ap@EAUMOBMA01480

Et OAc. The organi c phase was washed with water then
brine, dried over MgSO4 and concentrat ed under vacuum
The crude residue was purified by flash

chromat ography. 10 Exanple 1.45l5 | a)

2- (13- (4- Fl uorophenyl) propoxv) - 1, 3- di net hoxy- 5- net hvl be
nzene: 3, 5-D net hoxy-4-hydroxy-tol uene (1.0 g, 5.95

g‘;fogg%ﬂgﬁ)v}%ﬁg%(gact e'gm)zf\dstéag}%ec'{r |rgg{ r hxlcjein‘d% (2.0eq.)and

Bnewed 4o avdrna tbwipetocioone t@rhpétamretvaél' hpurs'a‘ctied vogs quenched with

fl ash chromat ogr aph silic :
4DV e B0t (0 PO R ARSLA ( E%tab Fexgg‘sa{,{géi 238 vids Wlshed with

w%eﬁsqlr%ocﬂd d;’}t_gncéﬁ@gtéa g’ﬁdér 3écJurﬂ|9 The crude

féSldllBé'I)N,asZ)lB[ﬂedtby ﬂlash Ghramazograpmy 2.46 (s, 3H),
iélo-zi g;s (1m 2H). WD 2009/ 043117PCT/ AU2008/ 001480 -

r(r{gt?he(r?rﬁf’oféd&ﬂb@hﬁlk‘ﬂétmmbpphbnalé di net hoxy 6 met hyl

envl) ethanone Exanple 1 a (380
muspmmon @édheoprmodie(é& edod Gsaéh %Hegg} . £ eQ) and alkyl or

Ekﬁgﬁq@{ Sgﬁg rrai{gelyf %Qq n géﬂg%hsmgﬁg;%ﬂgg\%sbé’tlrred under N, at

%ba‘-‘b
sthtng be?‘é?‘h‘f‘bﬁ g% geg?rrrdnﬁdﬂl Gbmt NTRLc§(3c© i olhd reée’@ommlxture was

Yhemdﬂuibﬁ it Et@AC@rgBM@sggd(MIcqulth @Itﬁ?f cdric 1qsg|d (aq) (10%) or

%‘2‘@@({ : 'Vd apdst_f% @In% @l?d}_\%; l\é@?Oé,::%r:ld gt.)g%ergtia’teg w’der vacuum.

AHberlid@ prédiict 4ds pUFiedlsy fldsh chromatography.
-(3-(3-(4-Fl uorophenvfl propoxv) - 2- hydr oxy- 4- met hoxy- 6-
nmet hyl phenyl ) ethanone Exanple Ib (300 ng, 0.87 nmol)

Bendraft Pr6e dird €S AikPation BiAmIAUECaRd N-heterocycles

To a solution of the bromide (1.0 eq.) in anhydrous DMF (0.2-0.5 M) was added
the amine or N-heterocycle (3-4 eq.) and the reaction was stirred at 80-90 °C
under a N, atmosphere until the reaction was complete by TLC (~ 5 h). The
reaction was quenched with NH4Claq) (sat.) and extracted with EtOAc. The
organic phase was washed with water then brine, dried over MgSO,4 and
concentrated under vacuum. The crude residue was purified by flash

chromatography.

General Procedure H: Alkylation of 3,5-dimethoxytoluene

A solution of n-butyllithium in hexanes (1.7 M, 1.2 eq.) was added over 0.25 h to a
solution of 3,5-dimethoxytoluene (1.0 eq.) in THF (1 M) at 0 °C. The reaction
mixture was stirred at 0 °C for 1 h then at room temperature for 3 h. The reaction
was cooled to 0 °C and a solution of the alkyl bromide (1.2 eq.) in toluene (2 M)
was added over 0.1 h. The reaction mixture was allowed to warm to room
temperature and heated to 80 °C for 3-4 h. The reaction was quenched slowly with
water and partitioned over EtOAc and water. The phases were separated and the
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15 Procedure C and the crude product was purified by
flash chromat ography (silica-gel, hexane/Et 20,

wQ@ea@dientt7to 1:4) to afford the title conmpoundPCR8WL2098/001480

98% as a light creamoil. 1H NWR (300 MHz, CDCI 3) 8
7.19-7.14 (m 2H), 6.98-6.91 (m 2H), WO
2009/ 043117PCT/ AU2008/ 001480 -49 - 6.28 (s, 1H), 3.99
(t, J =6.4 H, 2H), 3.86 (s,-4H), 2.80 (t, J =7.5
Hz 2I—I)5 360 (s, 3H, 2.52 (s, 3H), 2.10-1.97 (m

1

é [ r v h -4-m:
S RO R e R s v
\ga%cgﬂmlﬁ Et)am@drc?mu @degwa&&%{ Iahddcomwﬂrafcfe@glrgjer vacuum. The
r ocedur e an he crude product was purifie
fesidue was @Hﬂfl@@bxﬁh;h@mme@grg@y hexgne/ Et 20, Y

gradient to 1:4) to afford the title conpound (121 ng,
99.5% as 10 a light creamoil. 1H NWVR (300 Mz,
Genef3l Prageduré 4: Allkyjation 08 pheh®lg§ m 2H), 6.98-6.93

19'a likeq SuSfesiopine phiegol T1.05d). KiCts: (£0 &l and Nell (030 eq)
@r@-%‘n%d%demvaabhlm at%@@%r@rﬁ}lWWIbﬂw&oﬁqu M of phenol)

nmol ) "'was reacted with

waaaﬂdedgﬁe@lhﬂrénlqmag?%a Q. )aen@lé@%lrew@nuwaﬁrhe@éeféabﬁo °C until

BB b O L TP 6 it v

Eodléd 7d|llu‘tid O'Wlth2E|lOA6 a%8- \ﬁa%d thricaHyith 4valér. (the drgantc ghase was

ﬁ‘éd g2p|\;|)&r’ Mg,@ogH(gf)hgs;]q)tr:atga -‘,Lgﬁ%f yég&un?%@%ﬁgg%g g'@s@@é; Was purified
lﬁ’? _al%hr(ﬁ?atgg %Jhy?’ (4 ?I Sgrgpggnglm) p?gbpoxv) 4- met hoxy

- 2-met hyl - 6- ( 2-

General Procedure J: Alkylation of N-heterocycles

To a solution of the bromide (1.0 eq.) in anhydrous DMF (0.2-0.5 M) was added
diisopropylethylamine (3.5 eq.) and the N-heterocycle hydrochloride salt (2.5 eq.)

and the reaction was stirred at 50-60 °C under a N, atmosphere until the reaction
was complete by TLC (~ 16 h). The reaction was quenched with NH4Clq,) (sat.)
and extracted with EtOAc. The organic layer was washed with water then brine,
dried over MgSO, and concentrated under vacuum. The crude residue was

purified by flash chromatography.

General Procedure K: Alkylation of N-heterocycles

To a solution of the N-heterocycle hydrochloride salt (2.5 eq.) in anhydrous DMF
(1 M) was added NaH (60% dispersion in oil, 3.0 eq.) and the reaction was stirred
at room temperature for 2-3 h. To this was added the bromide (1.0 eq.) in
anhydrous DMF (0.2-0.5 M) and the reaction was stirred at 50-60 °C under a N
atmosphere until the reaction was complete by TLC (~ 16 h). The reaction was
quenched with NH4Cl..q) (sat.) and extracted with EtOAc. The organic phase was
washed with water then brine, dried over MgSQ, and concentrated under vacuum.

The crude residue was purified by flash chromatography.
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20

nmor phol i noet hoxv) phenvl) ethanone 10 Exanple |le (83
ng, 0.18 mmol) was reacted with norpholine (3 nL) as

woleg®enisned under General Procedure G and the cPCEaU2008/001480

m xture was purified by flash chromat ography
(silica-gel, DCM EtOAc/ MeOH 1:0:0, 9:8:2) to afford
the title conpound (23 ng, 26% as |ight creany oil.
1H NVR (300 MHz, CDCI3) 7.20-47/-13 (m 2H), 6.99-6.93
(m 2H), 4.10-4.03 (m 4H), 3.86 (s, 3H), 3.68 (t, J =
4.4 15Hz, 4H), 2.78 (t, J = 7.6 Hz, 2H), 2.62 (t, J
5.5 Hz, 2H), 2.51 (s, 3H), 2.46 (t, J = 4.45 Hz, 4H),
2.18 (s, 3H), 2.07-1.98 (m 2H). M5 (ES) nilz 479.9 (M
Gelltral Frovadure 1.: AlKPatiPoPdMIAeLand NS STV LIS -

51 - 0

1o (ess@hltiea afghe Bremigr 1-01ean i pebydeys-BMF3(Q:2-0:5 M) was added
E}%Q‘% I@Jiﬁ?%&f’ 2.5 'ggf)hgﬁéf tﬁ? rH?ﬁmElél g??@emaﬁﬁ@%e reaction was
styoédapbﬁt)—ﬁOa‘fﬁ uedeﬂamz)atamsﬁhdaunilllihel reackion was eoaiplete by TLC

P 3Bl o BBt ey B0enghad 4 W Henlatd i extracted with

EtOAL. TIQe %f%ém& (br%fsfe%é*s WaRhbH tWith WRREIOMRH Kri?e. Mied over MgSO,
179 as t creamoil. 1H NVR (300 MHz, CDCl3) 5

an<17cqncggltr(amd 2H)dere vagueno 2T hien cragle | residee (WaSJp&rleCQ by flash

3 (t, J=6.4H, 2H, 3. 86 3
gﬁreﬂ%%@%p% o en (t, J 2 He, EHS—D D e (t,

= 7.4 Hz, 2H) 2.48 (s, 103H), 2.18 (s, 3H,
203197(m 2H), 1.85-1.75 (m 4H), 1.37-1.23 (m
2H). M5 (BES) mz 477.9 (M + H+]. Exanple 3 15 3a)
443- (4- Fl uor o- phenyl ) - pr opoxyb=g, 5- di net hoxy- 1, 2- di et
hyl - benzene Exanple la (1.0 .14 nmol ) was react ed
as described under Generald € E Step i) to
afford the bromde internediatg (1.16 g, 93%. A
portion of

Example 1

1a) 2-(3-(4-Fluorophenyl)propoxy)-1,3-dimethoxy-5-methylbenzene:
3,5-Dimethoxy-4-hydroxy-toluene (1.0 g, 5.95 mmol) and 1-(3-bromopropyl)-4-
fluorobenzene (1.5 g, 6.15 mmol) were reacted as described under General

Procedure A and the crude product was purified by flash chromatography (silica-
gel, hexane/Et,0 19:1) to afford the title compound (1.64 g, 91%) as a colourless
oil. '"H NMR (300 MHz, CDCl5) & 7.31-7.19 (m, 6H), 4.06 (t, J = 6.4 Hz, 2H), 3.95
(s, 3H), 3.90 (s, 3H), 2.81 (t, J= 7.7 Hz, 2H), 2.46 (s, 3H), 2.10-2.05 (m, 2H).
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WO 2009/ 043117PCT/ AU2008/ 001480 - 52 - this materi al
(500 ng, 1.3 mol ) was reacted as described under

w@Rmwena11Pr ocedure E Step ii) and the crude reRCTHAB2008/801480

purified by flash chromat ography (silica-gel, hexane /
Et 20 19:1) to provide the product as a clear oil (310
ng, 75% . 1H NMR (300 MHz, CDCI3) 8 7.20-7.15 (m 2H),
6.97 (m 2H), 6.49 (s, 1H, 3 &7~ (t, 5J = 6.3 Hz, 2H),
3.81 (s, 3H), 3.79 (s, 3H), 2.81 (t, J =7.5 Hz, 2H),
gb)21 (s, 3H, 2.10 (s, 3H), 2.06-1.96 (m 2H).

1-{3-13- (4- Fl uor o- phenvl)-prop
i met hyl 10 phenyl }- et hanone %
nmol ) was reacted as descli bg

o)

2, 4- di met hoxy-5, 6-d
hpl e~3a (180 ng, 0.57
der CGeneral Procedure

chromat ogr aphy (silica-gel, hegane/ Et0Ac, 9:1) to
afford the title conmpound as|a clear oil (55 ng, 27%.
1H NVR (300 MHz, CDCI3) 8 7.49-7.15 (m 2H), 6.98-6.92
(m 2H), 4.01 (t, J = 6.3 15Hz, 2H), 3.82 (s, 3H),
3.80 (s, 3H), 2.80 (t, Hz, 2H), 2.46 (s, 3H),
2.11 (s, 3H), 2.05 (s, 3 06198(m 2H . WD
2009/ 043117PCT/ AU2008/ 001480 - 53 - F

3c) 1-113- 13- (4- Fl uor o- pherw ) - pr opoxvl- 4-net hoxy-5, 6-d
i met hyI -2-(2- norpholin-4-yl-et hOX\Q phenvl1ll- et hanone
1b)  1-(3-(3-(4-Fluorophenyl)propoxy)-2.4-dimethoxy-6-methyl-

methylphenyl) ethanone

Example 1a (380 mg, 1.25 mmol) was reacted as described under General
Procedure B and the crude product was purified by flash chromatography (silica-
gel, hexane/Et,0, gradient to 1:4) to afford the title compound (409 mg, 95%) as a
light cream oil. '"H NMR (300 MHz, CDCls) & 7.19-7.14 (m, 2H), 6.98-6.92 (m, 2H),
6.47 (s, 1H), 3.97 (t, J = 6.3 Hz, 2H), 3.87 (s, 3H), 3.82 (s, 3H), 2.80 (t, J = 7.4 Hz,
2H), 2.47 (s, 3H), 2.21 (s, 3H), 2.06-1.97 (m, 2H).

F

1c)  1-(3-(3-(4-Fluorophenyl)propoxy)-2-hydroxy-4-methoxy-6-

methylphenyl) ethanone

Example 1b (300 mg, 0.87 mmol) was reacted as described under General
Procedure C and the crude product was purified by flash chromatography (silica-
gel, hexane/Et,0, gradient to 1:4) to afford the title compound (281 mg, 98%) as a
light cream oil. '"H NMR (300 MHz, CDCl3) 8 7.19-7.14 (m, 2H), 6.98-6.91 (m, 2H),




Exanple 3b (50 ng, 0.139 mmol) was reacted with BCl 3

(1.1 eq.) according to 5 General Procedure C The
woredoeosHh7 t hus obt ai ned was then reacted w t h BCRAU2008/001480

di bronoet hane (3.0 eq.) according to CGeneral Procedure

F and the product brom de reacted wth norpholine

according to General Procedure Gto afford the product

as a clear oil (21 ng, 33% oveq93 steps). 1H NMR (300

MHz, CDCI3) 8 7.19-7.14 (m 2H), 6.98-6.93 (m 2H),

4.09-4.00 (m 4H) 3.77 (s, 3H), 3.71-3.68 10(m 4H),

828! 12399 Y Eae 512 i §8616,3th, 2.80 T f= 72}z 2H), 260 s

GEl), 235& (s, 23185211@1 . gMm22#). Exanple 4 15F 4a)

1- (3 Br ono- | - met hyl - propvl) - 4-fl uoro- benzene A

sol ution of ethyl 3-(4-fluorophenyl)butanoate (2.85 g,
13.6 mmol ) in THF (10 nlL) was .ddeo to a solution of
['i thium al um ni um hydri de 1.5 mol) in THF
(60 mL) at 0 C. The reactlon SYSt1Qred at room
tenperature overnight, then goobed WO

2009/ 043117PCT/ AU2008/ 001480 -54 QHto 0 C, quenched
with NHAC1(.) (sat., 50 nlL) ap@ extracted with EtOAc
(3 x 100 nL). The pool ed orggnics were washed with
brine (100 nL), dried over Ma2SO4 and concentr at ed
under vacuumto give the aljcohol, which was used
directly in the next stepgBnomne (1.03 niL, 20.0
nmol ) was added dropw se i solution of 5

tri phenyl phosphine (5.24 ¢g,7720.0 mmol) in DCM (80 nlL)
at 0 Cuntil an orange col cdur persisted. The reaction
m xture was stirred at roomtenperature for 1.5 h,

5 fdden 1-(3Lhiarerb-£3-(4-fluoso | 6-hydrox \ethoxy-2-
20 ed and the reaction m xture stirred
E%\:{.h&! IWM| on m xture was concentrated under
E&am;ute argl (1he mes . BBnmmcﬁ;iv«hss reastedoas cad¢satibedr uodar General

Proctelice [Aac he e oredhaiovi LR LY R, Styppifdraphy (siica-

88! Irh'eS( né/if ot t&ﬂhﬁ tewa'ftﬁ@hﬂ@ cBRfRuNdaa@ Ry rrhg 099.5%) as

rve t e title conmpound ('2.56 g, 81% over 2 steps)
10 it aweamssil. olH NMR (308 m{zo QBEls) 6I’I7I) (s8 11"1)121187-71143 (m, 2H),

5%5?31(1“(%) %439 &b b e (ﬁﬁﬁ %ﬁ(ézrgﬂ)l?&(t“{] 7.3 Hz, 2H),

M (sL 37, 198 @, SHE Dodia. 26t 2AP

Cl

F
15 1e) 1-(2-(2-Bromoethoxy)-5-chIoro-3-(3-(4-ﬂuorophenyl)propoxy)-4-

methoxy-6-methylphenyl)lethanone
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4b)
243- (4-f 1 uorophenvnbut oxyl - 1, 3- di met hoxv- 5- net hyl benze

wmeoovxampl e 4a (2.54 g, 11 nmol) and PCT/AU2008/001480

3, 5-di net hoxy- 4- hydr oxy-tol uene (1.68 g, 10 nmol) were
reacted as descri bed under CGeneral Procedure A and the
crude 20 product was purified by flash chronmatography

(silica-gel, hexane/ Et0Ac 19:130to0 provide the product
as a clear oiI (2.6 g, 829%. 1H NNR (300 VMHz, CDCl3) 8

7.20- 7.15 (m 2H), 6.97-6.91 (m 6.35 (s, 2H),

%xg%pie gé (? W) r@j))o 3@%0?} g%\]f(eré‘cge]déu/m% %Edb(rén\s%mane (3.0 eq.) as

EG%A&@&MMEW%IJWOF o Sfiford theltijle compound (86 mg, 64%)

3- I h b 3 di h
P ﬁush§4r£arﬁ‘ Do IR, {0 Cob by Yhdm, 2kbr Bsb-6.93 (m,

ri bed ngr, Prag 1
ICERS FLARIR R (o e P 4 290 .02
Faf 2H),a2.784E Jedek Idd, 2d),dx48 (s,[8H), Amdefs, Geie2.85-2.02 (m, 2H).
Procedure E Step ii) except 1.1 eq. of n-butyllithium
(2 Msolution in cycl ohexane) was used instead of 2.1
eq. of tbutyllithiumto afford,the title conpound (600
ng, 97%. 1H NWR (300 CDhCl3) 8 7.20-7.15 (m 2H),
6.98-6.92 (m 2H), 6.4 03. 9@.081 (m 2H)

3.78 (s, 3H), 3.77 (s..3 09-3. 1H), 2.19
o (S~\ Q%N%G?ﬁTLgLD,Fz.27 (d, J

(s, 3H), 2.08 (s, 3H),
= 7.0 Hz, 3H). 4d)

143- 13- (4- Fl uor o- phenyl) - put oxyl - 2, 4- di met hoxv-5, 6-di m
et hyl - phenyl | et hanone 5" Exanpl e 4c (595 ny, 1.79
mol ) was reacted as degcribed under Ceneral Procedure
B and the crude produg ns purified by flash

chr omat ography (silica hexane/ Et 0Ac 19:1, 9:1,
4:1) to afford initially quantities of recovered
starting WO 2009/ 04311FPCT/ AU2008/ 001480 - 56 -

| (14 '
E{Bzce)r Mo%&ﬁ,@uo&ggp\ey\;ﬁpp r;?g)?y E4-?‘n8etl?l‘os:({/-efe}rrne(%h{II-6-(2-

morpholinoethoxy)phenyl) ethanone

. O1F 1.

Example 1e (83 mg, 0.18 mmol) was reacted with morpholine (3 mL) as described
under General Procedure G and the crude mixture was purified by flash
chromatography (silica-gel, DCM/EtOAc/MeOH 1:0:0, 9:8:2) to afford the title
compound (23 mg, 26%) as light creamy oil. 'H NMR (300 MHz, CDCl3) & 7.20-
7.13 (m, 2H), 6.99-6.93 (m, 2H), 4.10-4.03 (m, 4H), 3.86 (s, 3H), 3.68 (t, /=44
Hz, 4H), 2.78 (t, J = 7.6 Hz, 2H), 2.62 (t, J = 5.5 Hz, 2H), 2.51 (s, 3H), 246 (t, J =
4.45 Hz, 4H), 2.18 (s, 3H), 2.07-1.98 (m, 2H). MS (ES") m/z 479.9 (M + HY).

Example 2
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(300 MHz, CDCI3) 8 7.19-7.15 (m 2H), 6.99-6.93 (m
2H), 3.91-3.85 (m 2H), 3.78 (s, 3H), 3.76 (s, 3H),

W@2@8023199 (m 1H), 2.45 (s, 3H), 2.09 (s, 3H PCRA0Z008/001480

(s, 3H, 2.04-1.96 (m 2H), 1.28 (d, J = 7.0 Hz, 3H).
M5 (ES) mlz 375.0 (M+ H+). 5 F 4e)

143-113- (4- Fl uor o- phenv1l) - but oxv1- 2- hydr oxy- 4- net hoxy-
5, 6-di et hyl pheny1} - et hanone . f§ixanpl e 4d (240 ng, O0.64
nol ) was reacted as descri bed under CGeneral 10
Procedure C and the crude residue was rapidly filtered
through a short silica-gel, plyg, eluting with

hexane/ Et 0Ac (9:1) to §fford the product (220 ng,
95% . 1H NMR (300 MHz,” SpPCRSY 808.44 (s, 1H),

7.18-7.14 (m 2H), 700 { (m_2d], 391 (t, J =
. 02- .94@1H), 2.54 (s,
3H), 2.04-1/98 (m 2H),

6.6 Hz, 2H), 3.77 (s,
3H), 2.21 (s, 3H), 207
1.28 (d, J =7.0 Hz, 3H| M5 (ES) mz 361.0 (M + H+).
15 WD 2009/ 043117PCT/ 008/ 001480 - 57 -
4f) 1. 43-1 3- (4- Fl uor o- pherw ) - but oxyl - 4- met hoxv-5, 6-di m
et hyl - 2- (2- pyri di n- et hoxy) - phenv1l- et hanone
Exanpl e 4e (100 nm, mol ) was reacted with
2-pyridin-2-ylethyl nethanesul fonate (1.6 eq.) as
descri bed under GenerafF Procedure F to give the 5
t|tIe corrpound (56 43% . 1H NVR (300 MHz, CDCI3) 8

Ig glo ammino)ethoxy) fi-(3-(d-flmoyopheryllpropoxy-4
r}rh;'-QJ 6',?6691(m 2H), 4.34 (t, J

.6 Hz, 2H), 3.73 (s, 3H),

Exéri:p(e616 (|1180 rﬂbl) 041) Rfndl %13( léésaclédisgvﬂm éﬁcf?_léﬁentﬁld)mne (4 mL) as
qQﬁcnj)ea upctger@enegpb Igrocedure G and the crud(emmlxtLlJ_Pe was pgrlﬁed by flash

chromatography (silica-gel, DCM/EtOAc/MeOH 1.0:0, 9:8:2) to afford the title
compound (32 mg, 17%) as light cream oil. '"H NMR (300 MHz, CDCl3) § 7.17-7.13
(m, 2H), 6.98-6.92 (m, 2H), 4.13 (t, J = 5.2 Hz, 2H), 4.03 (t, J = 6.4 Hz, 2H), 3.86
(s, 3H), 3.09-3.05 (m, 1H), 2.84 (t, J=5.2 Hz, 4H), 2.77 (t, J = 7.4 Hz, 2H), 2.48 (s,
3H), 2.18 (s, 3H), 2.03-1.97 (m, 2H), 1.85-1.75 (m, 4H), 1.37-1.23 (m, 2H). MS
(ESY) m/z 477.9 (M + HY).

Example 3

F
3a) 4-[3-(4-FIuoro-phenyl)-propoxy]-3,5-dimethoxy-1,2-dimethvl-benzene

Example 1a (1.0 g, 3.14 mmol) was reacted as described under General
Procedure E Step i) to afford the bromide intermediate (1.16 g, 93%). A portion of
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10 Exanmple 5
1-[343-(4-Fl uoro- phenvl) - but oxyl - 4- met hoxv- 5, 6- di net hy

WO 2@90231mdr phol i n-4- 15 vl - et hoxv) - phenv1l1- et heCIHAE2008/001480

Exanpl e 4e (100 ng, 0.21 mmol) was reacted over two
steps in the sane manner as described for the
formation of Exanple If from1ld. The title conpound
was afforded in 66%yield (70.q90) over 2 steps. 1H NWR
(300 MHz, CDCI3) 8 7.18-7.14 (m 2H), 6.99-6.92 (m
2H), 4.03 (t, J =5.6 Hz, 2H), 3.91 (t, J = 6.7 Hz,

%ﬁ% 'mgtegél 2(906)3 3 ﬁ}r’zga,_uvas e?gt?f)ass scagg}iqugci% General
Pﬁ)ceﬂﬂ}e EZSﬂe?) @Sancﬁl’ﬁe cﬁldé3rds$due3w)as g&nﬂéd Jof;fias(rﬁbhromatography
fsilica- ge:)\dw@m /oﬁtz@ﬂﬁ:@rtdamm tbmmeduct 55'83 cl@rm}(ﬁéoemg, 75%).

MR IRO FIGECRVATE B2 IR I 2B RCBRE R M, 307

Peappl IGIz42H§ 158118, 3A),33.70M@! BHWS.8neecy Ed7 eviez, 2Mp 2.21 (s, 3H),
steps in the same manner as descri bed for the

2.3Prtat 3dh ?095'Ex%ﬁrﬁﬂe2ﬂ)from 1d. The title conpound was
afforded in 77%yield (130 ng) over 2 steps. 1H NWR
(300 MHz, CDC13) 8 7.18- 7.13 (m 2H), 6.98-6.92 (m
2H), 4.05 (t, J =5.1 Hz, 2H), 3.9 (t, J = 6.7 Hz,
2H), 10 3.73 (s, 3H), 3. 11- : R_2H), 2.80 (t, J =
5.1 Hz, 2H), 2.46 (s, 3H) 3H), 2.01 (s, 3H),
201196(m2H) 18415 z , 1.68-1.50 (m
4H), 1.36-1.24 (m 5H). I\/B(ES m'z 472.0 (M + H+).
Exanmple 7

F
3b) 1-{3-[3-(4-Fluoro-phenyl)-propoxyl-2,4-dimethoxy-5,6-dimethyl-

phenyl}-ethanone

Example 3a (180 mg, 0.57 mmol) was reacted as described under General
Procedure B and the crude product was purified by flash chromatography (silica-
gel, hexane/EtOAc, 9:1) to afford the title compound as a clear oil (65 mg, 27%).
'"H NMR (300 MHz, CDCl5) 6 7.19-7.15 (m, 2H), 6.98-6.92 (m, 2H), 4.01 (t, J = 6.3
Hz, 2H), 3.82 (s, 3H), 3.80 (s, 3H), 2.80 (t, J = 7.4 Hz, 2H), 2.46 (s, 3H), 2.11 (s,
3H), 2.05 (s, 3H), 2.06-1.98 (m, 2H).
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15 WD 2009/ 043117PCT/ AU2008/ 001480 - 59 - Exanple 4b
(2.6 g, 8.2 mmol) was reacted as descri bed under

w@2wendd11Procedure B to offer the title conpouPdI/AR2®8/001480

g, 86% as creany oil. 1H NWR (300 MHz, CDCI3) 8
7.19-7.15 (m 2H), 6.98-6.93 (m 2H), 6.44 (s, 1H),
3.91-3.75 (m 8H), 3.10-2.99 (m 1H), 3.45 (s, 3H),
2.19 (s, 3H), 2.04-1.91 (m 2H3.1.27 (d, J = 6.9 5Hz,
3H). 7b)

1- 13- 13- (4- Fl uor o- pheny1l) - but oxyl - 2- hydr oxy- 4- met hoxv-
6- net hyl phenvl}-et hanone 10 anple 7a (400 ny, 1.11
nmol ) was reacted as descrilbed under General Procedure

Cto afford the title co 1% as an
oil. 1H NWR (300 MHz, 8 1 :h
7.20-7.15 (m 2H), 6. 996, 26(s 1H),

3.91-3.80 (m 2H), 3.83 (soSH) 3. 09- 3. 01 (m 1H),
2.59 (s, 3H), 2.49 (s, 3H, 2.06- 1.91 (m 2H), 1.27
(d, J =7.0 Hz, 3H). 15 - WD

2009/ 043117PCT/ AU2008/ 001480 - 60 - 7c)

143- Chl oro-5- 13- (4-f - phenvl) - but oxv1- 6- hydr oxy- 4-
nmet hoxy- 2- net hyl - phe et hanone Exanple 7b (350
ng, 1.0 mmol) was react¥d as descri bed under General
Procedure D to afford tpe title conpound (320 ny,

83/0) as a clear oil. 1H NWR
3c) 1-3-3-(4-Fluoro-phenyl)-propoxy]-4-methoxy-5,6-dimethyl-2-(2-

morpholin-4-yl-ethoxy)-phenyl]-ethanone

Example 3b (50 mg, 0.139 mmol) was reacted with BCl; (1.1 eq.) according to
General Procedure C. The material thus obtained was then reacted with 1,2-
dibromoethane (3.0 eq.) according to General Procedure F and the product
bromide reacted with morpholine according to General Procedure G to afford the
product as a clear oil (21 mg, 33% over 3 steps). 'H NMR (300 MHz, CDCls) &
7.19-7.14 (m, 2H), 6.98-6.93 (m, 2H), 4.09-4.00 (m, 4H), 3.77 (s, 3H), 3.71-3.68
(m, 4H), 2.79 (t, J = 7.4 Hz, 2H), 2.62 (t, J = 5.7 Hz, 2H), 2.50 (s, 3H), 2.49-2.46
(m, 4H), 2.11 (s, 3H), 2.05 (s, 3H), 2.05-1.97 (m, 2H).

Example 4

Br

F

4a) 1-(3-Bromo-1-methyl-propyl)-4-fluoro-benzene
A solution of ethyl 3-(4-fluorophenyl)butanoate (2.85 g, 13.6 mmol) in THF (10 mL)
was added to a solution of lithium aluminium hydride (0.77 g, 1.5 mmol) in THF (60

mL) at 0 °C. The reaction was stirred at room temperature overnight, then cooled
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5 (300 Mz, CDCI3) 8 8.46 (s, 1H), 7.18-7.13 (m 2H),
7.00-6.94 (m 2H), 3.95 (t, J = 6.6 Hz, 2H), 3.86 (s,

WG@RH09/08100- 2. 93 (m 1H), 2.55 (s, 3H), 2.36 (SPCBAY2008/001480

2.06-1.94 (m 2H), 1.28 (d, J = 7.0 Hz, 3H). M5 (ES)
mz 380.9 (M+ Fr). 10 7d)

1-13-Chl oro-5-11- (4-fl uoro-pherw ) -but oxvl-4-net hoxy-2
-met hyl- 6- (2- pyridin-2-yl-ethoxy)-phenvll- et hanone
Exanple 7c (500 ng, 1.31 mml) was reacted with
2-pyridin-2-ylethyl nethanesul fonate (2.0 eq.) as

{0 B e nEheR WP G loan 53t 550, ALK ahfirdBiss fith Bt (3 x 100
ﬁ@? Phe gvo%lé'ﬂ? of mgs 11N7elg vg%&édzwnﬂ |'lBr|ne7(f(10 frilf), dded over Na,SO,

apg concg'ptrqtpd uydér gaguym to gp:f)errtlhg qjgot@ql wblch \ga%(up.gd directly in the

'(2[%]% %8385&@@%?09@{0?1 ) nﬂrg’ol)gﬁg %dgé’"?iroggv i{?n‘tg -@ Solution of

f&iﬂhenylpﬁBsghigeJ(gz,Zﬁ gOZH/zQ nihbl) /um/ﬂ;)q;msoswru.)zma) C(untit an orange
. 7PCT/ AU2008/ 001480, - 61 - . 8

qqlguz Qemﬁg igﬁaﬁay tian pyxiyre was stisred, at rcaﬂmaem@?ﬁ@tﬁe for 1.5 h,
%?éﬂééru%n 'B?tﬂ'?é’é}eoﬁom 5ylg; nhwmmomm@quo F{a"Wh€ added and

was reacted wt
the2rea¢immxthamestl(@ overights Tae mcmnbguxturmemas concentrated

GROEE B b 60 M A P e et
ng’Mb"ZThé?@@éé’énsﬁbr? wais-filtetSd @ﬁd tBé*)whlt'é Qilroﬁw%hédfwlth petroleum

(t, J = 6.2 Hz, 2H) (t, J = 6.6 Hz
gpqylt E\nga§glnggp{yere3cqpy:e@@ratqd-uadgr ygcuqm)to gzve9§1q MIe compound

%@ % gﬁ% (ﬁer 3 S}%s% a%_s Q:%kgém[e'é%)o"r?ll ﬂﬁ %}gﬁp‘w%pcb) 5 7.18-

1@4 (n$b2H) 7. 02 6 96 (m 2H), 3.35-3.28 (m, 1H), 3.20-3.11 (m, 1H), 3.02-2.90
- Chl oro f 1 uor o- hen% but oxvl1-4- net hoxy- 2
v

("ﬁei'ﬁitlzﬂﬂ'(zzo“ fFBr bl1|%611d $Hhhenv11- et hanone
Exanple 8a (100 ng, 0.21 mml) was reacted with
nor pholine (6.0 eq.) as

F
4b) 2-[3-(4-fluorophenyl)butoxy]-1,3-dimethoxy-5-methylbenzene
Example 4a (2.54 g, 11 mmol) and 3,5-dimethoxy-4-hydroxy-toluene (1.68 g, 10
mmol) were reacted as described under General Procedure A and the crude

product was purified by flash chromatography (silica-gel, hexane/EtOAc 19:1) to
provide the product as a clear oil (2.6 g, 82%). 'H NMR (300 MHz, CDCl3) § 7.20-
7.15 (m, 2H), 6.97-6.91 (m, 2H), 6.35 (s, 2H), 3.85-3.37 (m, 8H), 3.10-3.02 (m,
1H), 3.28 (s, 3H), 2.04-1.89 (m, 2H), 1.26 (d, J = 6.9 Hz, 3H).
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15 descri bed under General Procedure G The title
conpound was afforded as an oil (72 ng, 719% . 1H NWR

W@ 3@9/0M1lz7 CDCl 3) 6 7.18-7.13 (m 2H), 6.99-6.BOI/ANR008/001480

2H), 4.05 (t, J =5.7 Hz, 2H), 3.94 (t, J = 6.7 Hz,
2H), 3.82 (s, 3H), 3.70-3.67 (m 4H), WO

2009/ 043117PCT/ AU2008/ 001480 - 62 - 3.02-2.95 (m 1H),
2.59 (t, J =5.7 Hz, 2H), 2.4%9s, 3H), 2.47-2.44 (m
4H), 2.17 (s, 3H), 2.03-1.96 (m 2H), 1.28 (d, J =7.0
Hz, 3H). M5 (ES) miz 493.9 (M+ H+). Exanple 9 5

1- P- Chl oro- 6-(2-cycl opent yl am no- et hoxv) -5-13-(4-fl uor
o- phenvl) - but oxv1l- 4- net hoxv-2{net hyl - phem 11- et hanone
Exanple 8a (100 ng, 0.21 mMmD Mas reacted with

cycl opentyl am ne (6.0 eq. )\ _as descri bed under
General Procedure G The tftle corfpound was af f or ded
as an oil (65 ng, 65)/0). 1HOWR (300 MHz, CDCl 3) 8
7.17-7.13 (m 2H), 6.99-6.93|(m 2H), 4.07 (t, J = 5.2
Hz, 2H), 3.92 (t, J =6.7 7 2H), 3.81 (s, 3H), 3.06
(quintet, J = 6.6 Hz, 1H), |3.01-2.93 (m 1H), 2.81 (t,
J = 5.2 Hz, 2H), 2.46 (s, , 2.16 (s, 3H), 2.03-1.96
(m 2H), 1.84-1.76 (m 2 .68-1.49 (m 4H),
1.33-1.23 (m 2H), 1.27 15(d, J = 7.0 Hz, 3H). Exanple
10 WD 2009/ 043117PCT/ AU2G08/ 001480 - 63 -

4c) 4-[3-(4-Fluoro-phenyl)butoxy]-3,5-dimethoxy-1,2-dimethylbenzene

Example 4b (640 mg, 2.01 mmol) was reacted as described under General
Procedure E Step i) to afford the bromide intermediate (750 mg, 94%). This
material was reacted as described under General Procedure E Step ii) except 1.1
eq. of n-butyllithium (2 M solution in cyclohexane) was used instead of 2.1 eq. of t-
butyllithium to afford the title compound (600 mg, 97%). 'H NMR (300 MHz,
CDCl3) & 7.20-7.15 (m, 2H), 6.98-6.92 (m, 2H), 6.46 (s, 1H), 3.92-3.81 (m, 2H),
3.78 (s, 3H), 3.77 (s, 3H), 3.09-3.02 (m, 1H), 2.19 (s, 3H), 2.08 (s, 3H), 2.01-1.94
(m, 2H), 1.27 (d, J = 7.0 Hz, 3H).

F
4d) 1-{3-[3-(4-Fluoro-phenyl)-butoxy]-2.4-dimethoxy-5,6-dimethyi-phenyl}-

ethanone

Example 4c (595 mg, 1.79 mmol) was reacted as described under General
Procedure B and the crude product was purified by flash chromatography (silica-
gel, hexane/EtOAc 19:1, 9:1, 4:1) to afford initially quantities of recovered starting
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1-[3-Chl oro-5-[3-(4-fl uoro-pherw)-but oxyl - 4- met hoxv- 2
-met hvl - 6- ( 2- pi peri di nl-yl - et hoxv) - phenvl | - et hanone

weEx@apsa1Ba (90 ng, 0.19 mmol) was reacted w tPCT/AU2008/001480

pi peridine (8.0 eq.) as described 5 under GCeneral
Procedure G and the crude m xture was purified by
flash chromat ography (silica gel, DCM MeOH 100: 0,
49:1) to afford the title conpsgind (40 ng, 43% as a
pal e yellow oil. 1H NVR (300 MHz, CDCI3) 8 7.20-7.15
(m 2H), 701695m2,407(tJ 6.0 Hz, 2H),

%a%n{l (‘14§ g, 32?@%%%% ﬁ%@f’c(tga% §§garzﬁ wg{g %3'6')%)_ "H NMR

1 -
ﬁd'cbo Nﬂ-lz4§3_[§@l»3) 819 101?5 Qﬁ szafs 6936. %"ém 2HG13. 915348%@1 2H), 3.78

EQH)L 3. 20 49231), (:M)@’ (mEﬂé‘f')er“ﬁiS 3, 2. 09 (;‘D 3H), 2.04 (s, 3H),
PR plﬁgb%f o 12;13 {d Y 2Pl - gt @8 Pz 575l vAF,).

et hoxyl - 4- met hoxy- 2- net hyl - phenv1} - et hanone WO
2009/ 043117PCT/ AU2008/ 001480 - 64 - Exanple 8a (89 ny,
0.18 nmol) was reacted with 4- qu opi peri di ne
hydrochl oride (4.0 eq.) as destwibed under Ceneral
Procedure J and the crudem ¢ was purified by
flash chromat ography (sili & g&f, @20/ hexane 3:2) to
afford the title conpound (38 @y, 41')/0) as a pale
yellow oil. 1H NWVR (300 Mz, 3) 8 7.20- 5 7.15 (m
2H), 7.01-6.95 (m 2H), 4. , 4.05 (t, J =5.9
Hz, 2H), 3.95 (t, J = 6.6 2H), 3.83 (s, 3H), 3.00
(m 1H), 2.64-2.59 (m 4 .50 (s, 3H), 2.44-2.36
(m 2H), 2.18 (s, 3H), 2. .97 (m 2H), 1.94-1.81
(m 4H), 1.30 (d, J = 6.9 3H). M5 (ES) mz 510.2
(M+ H+). 10 Exanpl 2

4e) 1-{3-[3-(4-Fluoro-phenyl)-butoxy]-2-hydroxy-4-methoxy-5,6-dimethyl-

phenyl}-ethanone

Example 4d (240 mg, 0.64 mmol) was reacted as described under General
Procedure C and the crude residue was rapidly filtered through a short silica-gel
plug, eluting with hexane/EtOAc (9:1) to afford the product (220 mg, 95%). H
NMR (300 MHz, CDCls) & 8.44 (s, 1H), 7.18-7.14 (m, 2H), 7.00-6.93 (m, 2H), 3.91
(t, J=6.6 Hz, 2H), 3.77 (s, 3H), 3.02-2.94 (m, 1H), 2.54 (s, 3H), 2.21 (s, 3H), 2.07
(s, 3H), 2.04-1.98 (m, 2H), 1.28 (d, J = 7.0 Hz, 3H). MS (ES") m/z361.0 (M + H*Y).
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20

143- Chl or 0-5-1[ 3- (4-f | uor o- pheny1l) - but oxy1-642- (R-3-fl
uoro-pyrrolidin-1-yl)-

W@Rwonyd117- met hoxy- 2- net hyl - phenyl} - et hanone RGEAERPBO01480

8a (93 ng, 0.19 nmol) was reacted with

(R -3-fluoropyrrolidine hydrochloride (2.4 eq.) as

descri bed under General Procedure J and the crude

m xture was purified by flash ghromat ography (silica

gel, Et 20/ hexane 3:2) to afford the title compound (27
ng, 29% as a pale yellowoil. 1H NWR (300 MHz, CDCl 3)

if)? “prdade] .
tlﬁéx Q8hZnbrie(m 6H), 2. 50 (s 3H) 2 46
2.15-1.98 (m &){y
ExamI |IQ—|zI4g 63%@9 00é VoG EDDS mnzm@ba viog \fSadiey v B pyig-2-yiethyl
7R/
%@i@%%/ugréﬁ% @%@%uﬁegg =4 U fdéﬁ lS;Eeon)ger Procedure F tf give the

tltlﬁébbl\ﬂpoﬁndq}bsl mtgn43%) vHrMVIﬁb(GOO Miﬁ)\ﬂl])CQl) Iﬁa&cme(d J =42 Hz,

AR STedfont s 1708 e A6 0ct DR B BIEO, §maRH). 4.34 (, J
56 H2 ) 3% (1391063 Hf%f A48 § 3P 3h9 ©81, 21, 2.99-2.02
m xturé purified I chrorratorah I ca
@e) 1HE22D6 l(m>&hh)e2]ﬂ7103 ISM)aZDBr(d 8Hp t. 95+1e8&ampahlmd1.e55d, J=70
, |390/() as a pale yellowoil. 1H NWR (300 MHz, CDCl 3)

243 (m 1H), 7.71 (dt, J= Hz, 1.8, 7.7 Hz, 1H),
7.42 (d, J= 7.8 Hz, 1H), 7.24 (m 1H), 7.11-7.06 (m
2H), 6.94-6.88 (m 2H), 5.17 (s, 2H), 3.95 (t, J = 6.8
Eramples) 3.86 (s, 3H), 2.93 (m 1H), 2.45 (s, 3H),
2.20 (s, 3H), 1.97-1.91 (m 2H), 1.20 (d, J = 7.2 H,

(M

0

3H). M5 (ES) rniz 472.2 + H+). Exanple 14 15
143- Chl or 0- 5-[ 3- (4-f | uor o- phen®@1) - but oxv1l- 6-12- (4- hydr
oxv- pi peridi n-1-v1)- o

\O . O/\/N\)

F
1 -[3-[3-(4-FIuoro-phenvl)-butoxv]-4-methoxy-5,6-dimethyl-2-(2-m6rpholin-4-

yl-ethoxy)-phenyl]-ethanone
Example 4e (100 mg, 0.21 mmol) was reacted over two steps in the same manner

as described for the formation of Example 1f from 1d. The title compound was
afforded in 66% yield (70 mg) over 2 steps. '"H NMR (300 MHz, CDCls) 8 7.18-7.14
(m, 2H), 6.99-6.92 (m, 2H), 4.03 (t, J = 5.6 Hz, 2H), 3.91 (t, J = 6.7 Hz, 2H), 3.73
(s, 3H), 3.70-3.67 (m, 4H), 3.03-2.96 (m, 1H), 2.59 (t, J = 5.7 Hz, 2H), 2.48 (s, 3H),
2.48-2.45 (m, 4H), 2.09 (s, 3H), 2.03 (s, 3H), 2.03-1.95 (m, 2H), 1.28 (d, J=7.0
Hz, 3H). MS (ES*) m/z 474.0 (M + H").
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et hoxv1l- 4- met hoxy- 2- net hyl - pheny1} - et hanone WO
2009/ 043117PCT/ AU2008/ 001480 - 66 - To a solution of

WORGIC+A1hydr oxypi peridine (42 ng, 0.21 mmol) PCT/BUXM0EM01480

nm.) was added TEA (1 nL) at roomtenperature and the
solution was stirred for 0.1 h. The reaction mXxture
was concentrated under vacuum and dried on the high
vacuum punp for 1 h. Exanple 8¢ (100 ng, 0.21 mmol)
was added and the 5 m xture was suspended in DVF.
Cs2C38 (123 ng, 0.38 mml) was added in one portion
ﬁggghﬂgéfolution was heated at 60 C overnight. The

m xture was cooled to roomtenperature and
diluted with water (20 nlL) and extracted with Et0Ac (3
x 15 nL), dried over MgSOH4 and concentrated under
vacuum The crude material |wa§ purified by flash
chr omat ography (silica-y 8t/ DGM 1: 49) 10 yi el ding

the title conmpound (51 ny 7@5@ cl ear brown oil.
1H NMR (300 MHz, CDCl 3P~ 8 7.01-6.95
(t, Hz 2H) 3.83

(m 2H), 4.12 (m 2H), 3.
296268(m 4H), 2.50

(s, 3H), 3.01-2.90 (m 1H

(s, 3H, 2.18 (s, 3H 05-1.93 (m 4H), 1.60-1.53

(m 4H), 1.29 (d, J = 4.9 Hz, 3H. M5 (ES) mz 508 (M

+ H+). 15 Exanple 15

1-{3-Chloro-5-[3-(4-f

- pi peridin-1-vl)-et hoXy

4- et hoxy- 2- net hyl - phegv1}-et hanone 20 To a sol ution

of DVSO (24 tL, 0.34 mmol) in anhydrous DCM (0.5 nlL)

2i{2-(2C yclopentddaiinoxethpky - BB (URudrbdphe AY)-butoxy]-4-methoxy-
nmol ) and the reaction m xture was stirred at -78 C

5&-dimethyl-phenyhi-ethanoney 1y 0.056 nmol) in DCM (3 x

S5l 97159698 AT 40B 85 i e manner

asslesddeed dod theh domeatin of Exariple € fronr rield “Ther title compound was

alfordeiein Teikirld (apiine 9»9%’8 i FLNMIR (100 P2 8DCI3> 5 7.18-

o- phenf ) - but oxv1l- 6- 12- ( 4- oxo

b o, fe e giobugnd oy SA ey SN - 07 iz, 20

aﬂﬁdmﬁﬂgr&pmﬂ 93i(in, th)gé]SO (MBDFVEIEIHZLZH)) 2146 (af BbHd2.09 (s, 3H),

Yah 22HOL AT B gy G810 mgdh, 1.36-1.24
- b§47 ) ) Mg
5Htgms4(EJ§)5n/{zt47zJ&(ﬂ AHMz, 2H) 3.97 (t, J=6.9
| (s, 3H), 3.12-2.90 (m 1H), 2.76 (t, J =
6.0 Hz, 4H), 2.73 (t, J = 5.7 Hz, 2H), 2.51 (s, 3H),

Aoy J = 6.3 Hz, 4H), 2.05-1.98 (m 2H), 1.30 (d,
%—E@%—Hz— . , 3H). M5 (ES) nlz 506 (M+ H+). Exanple 16

F
7a) 1-{3-[3-(4-Fluoro-phenyl)-butoxy]-2,4-dimethoxy-6-methyl-phenyl}-

ethanone
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1-{3-Chl oro-6.42- (4, 4-di fl uoro-piperidin-1-yl)-ethoxyl

WO 200p843147 f | uor o- pherwl ) - PCT/AU2008/001480

but oxv1- 4- met hoxv- 2- net hyl - pheny1} - et hanone Exanpl e
8a (56 ng, 0.12 nmol) was reacted with

4, 4-di fl uoropi peridi ne hydrochloride (2.0 eq.) as
descri bed under General Procedye J to afford the
title 15 conpound (19 ng, 31% as a clear yellow oil.
1H NWVR (300 MHz, CDCI3) 8 7.20- 7.15 (m 2H),

Gxample b2 By 82l was tpgerSa 3 fdsRoéinady Senstal procedure
Btto dfferSthé tifle c%h')fou%d%(Z(HTb, 86Ys) as 4Pedray cit) 'HNMR (300 MHz,
s, 3H), 2.05-1.9 §=|m 6H) 1.30néd, J = 6.9 H, 3%2.

OBQIHS) 7nd 75t (Mv2H) H8)98-6.83HwandHe .44 (@p1H), 3.91-3.75 (m, 8H),

Fav-eRP B 98 R 4P Pl 2 8L 1 5y AT Y = 69

fiz! 3H§.4- f | uor o- phenyl ) -

but oxyl - 4- net hoxv- 2- et hyl - pherw } - et hanone Exanpl e
8a (101 ng, 0.21 mml) was reacted with
3,3-difluoropiperidine 5 hydrochl ggide (2.5 eq.) as
descri bed under General Proceduyre to afford the
title conpound (37 ng, 33% ar oil. 1H NWMR
(300 MHz, CDCI3) 8 7.20-7\15 , 7.01-6.95 (m
2H), 4.07 (t, J= 5.4 Hz, 2#) .9PHtd, J=6.9, 1.5
Hz, 2H), 3.83 (s, 3H), 3.05-2,83 (m 1H), 2.75-2.68
(m 4H), 2.50-2.46 (m 5H), 4.18 (s, 3H), 2.13-1.94
(m 2H), 1.90-1.74 (m 4 .29 (d, J = 6.9 Hz, 3H).
M5 (ES) mlz 528 10(M + H+).| Exanple 18

7b)  1-{3-[3-(4-Fluoro-phenyl)-butoxy]-2-hydroxy-4-methoxy-6-methyl-

phenyl}-ethanone

Example 7a (400 mg, 1.11 mmol) was reacted as described under General
Procedure C to afford the title compound (350 mg, 91%) as an oil. 'H NMR (300
MHz, CDCl3) 8 11.71 (s, 1H), 7.20-7.15 (m, 2H), 6.99-6.92 (m, 2H), 6.26 (s, 1H),
3.91-3.80 (m, 2H), 3.83 (s, 3H), 3.09-3.01 (m, 1H), 2.59 (s, 3H), 2.49 (s, 3H), 2.06-
1.91 (m, 2H), 1.27 (d, J = 7.0 Hz, 3H).

Cl
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18a) 1-f 3- Chl or 0- 5-[ 3- (4-f | uor o- phenv1l) - but oxv1l- 6-(2-hy
dr oxy- et hoxv) -4- 15 net hoxy- 2- net hyl - phenyl | - et hanone

weEx@apsa17c (93 ng, 0.24 mmol) was reacted w tPCT/AU2008/001480

2-bronoethanol (1.5 eq.) as described under General
Procedure F and the crude m xture was purified by
flash chromatography (silica gel, Et20/hexane 70:30)
to afford the title conpound (8. WO

2009/ 043117PCT/ AU2008/ 001480 - 69 - nm, 67% as a pale
yeIIowoiI.lHNl\/R(SOOI\/Hz CDCIS)8719 15(m

o heﬂx%ﬂathhnoﬂe— 6,5 11y, 2.50 (s, 3, 220
e Ty A3205mg, ( O+ npqnpi) éaggre(a%ted as eziegscnbed mder General
é@#fﬁﬂ@%@% ks tifte TR RNANE2Y b 88%vds 4 SBAABH. 'H NMR
(%Bﬂgﬂmfﬂ)@ilgp&(ﬁ)dr?(éﬁdﬂo)l igﬁehyfskneﬂganﬁrg@-aﬂﬁ(m,olﬁmo8.95 t, J=
0 anpl e 18a . mol ) an :
Aoty 20 5o, abbus oSS % ih 2Rl dibea ocisHt 206-1.04
t4 | pt d
@ﬁl %llr%’gir gc?)n'}le I 1'-&69861%'{%? va\ggsééodgzagl dro Wi se
and the solution heated at 100 C overni ght. The
reaction mxture was cooled to.roomtenperature,

diluted with Et0Ac (20 pi),| waghed with water (10 ni)
and NH4Cl (10 nL), dri

& A concentr at ed
purifilgd by flash 15
chromat ography (silica-QelNYETOAcMexdie 1:3) to

under vacuum The product
afford the title compound (3 ngy, 46% as a clear

yel low oil. 1H NMR (300 M&, CDCI3) 6 8.23 (d, J = 1.5
Hz, 1H), 8.14 (d, J =<7 Hz, 1H), 8.06 (dd, J = 3.0,
1.5 Hz, 1H), 7.26-7.14 [m 2H), 7.00-6.94 (m 2H),

4.54-4.51 (m 2H), 4.3 32 (m 2H), 3.96 (t, J = 6.6

Hz, 1H), 3.84 (s, 3H)
3H), 2.18 (s, 3H), 2.03
6.6 Hz, 3H). M5 (ES) mig

05-2.89 (m 1H), 2.48 (s,
.96 (m 2H), 1.28 20 (d, J =
503 (M + H+).

7d) 1-[3-Chloro-5-[3-(4-fluoro-phenyl)-butoxy]-4-methoxy-2-methyl-6-(2-
pyridin-2-yl-ethoxy)-phenyl]-ethanone

Example 7c¢ (500 mg, 1.31 mmol) was reacted with 2-pyridin-2-ylethyl
methanesulfonate (2.0 eq.) as described under General Procedure F to give the
titte compound as an oil (410 mg, 89%). '"H NMR (300 MHz, CDCl;) & 8.52 (d, J =
4.1 Hz, 1H), 7.58 (dt, J = 7.7, 1.8 Hz, 1H), 7.17-7.10 (m, 4H), 6.97-6.90 (m, 2H),
4.37 (t, J = 6.6 Hz, 2H), 3.85 (t, J = 6.6 Hz, 2H), 3.81 (s, 3H), 3.10 (t, J = 6.5 Hz,
2H), 2.98-2.91 (m, 1H), 2.26 (s, 3H), 2.14 (s, 3H), 1.96-1.88 (m, 2H), 1.25 (d, J =
7.0 Hz, 3H). MS (ES*) m/z 485.9 (M + H").

Example 8
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Exanple 19 WD 2009/ 043117PCT/ AU2008/ 001480 - 70 - 1
-D-Chl oro-5-13-(4-fl uorophem 1) - but oxv1-4-met hoxv-2- ne

WO RopbAOS1(2- PCT/AU2008/001480

11, 2, 41tri azol - 1-vl- et hoxv) - phenvll- et hanone Exanpl e
8a (85 ng, 0.17 nmmol) was reacted with 1,2,4-triazole
(2.5 eq.) and 5 CsCX (1.94 eqg.) as descri bed under
General Procedure L and the crgide m xture was purified
by flash chromat ography (silica gel, Et20) to afford
the title conpound as a pale yellow oil (58 ng, 72%.
1H NWVR (300 MHz, CDCI3) 8 8.12 (¢, 1H), 7.95 (s, 1H)
7.17 (m 2H), 7.01-6.95 én1 4.39-4.36 (m 4H),
3.83-3.78 (m 5H), 2.91 . 2.32 (s, 3H), 2.16
(s, 3H), 1.94-1.89 (m 2H) 7 , _Br=6.9 Hz, 10
3H. MB (ES) mz 476.2 (M | +)0 EXanpl e 20

15143- Chl oro-6-12- (3, 3-di fl uGro-azetidin-1-vl)-ethoxyl
-5-43- (4-fl uoro-phenyl) -
but oxyl - 4- met hoxv- 2- net1
8a (102 ny, 0.21 mmol)
3, 3-di fluoroazetidine h
descri bed under General pcedure K and the crude WD

2009/ 043117PCT/ AU2008/ 0011480 - 71 -
F

8a) 1-{2-(2-Bromo-ethoxy)-5-chloro-3-[3-(4-fluoro-phenyl)-butoxy]-4-
methoxy-6-methyl-phenyl}-ethanone

+
I

“phenv1l} - et hanone Exanple
as reacted wth
drychloride (2.6 eq.) as

',’

Example 7c¢ (511 mg, 1.34 mmol) was reacted with 1,2-dibromoethane (20.0 eq.)
as described under General Procedure F to afford the title compound (641 mg,
quantitative yield) as a light brown oil. '"H NMR (300 MHz, CDCls) § 7.20-7.15 (m,
2H), 7.01-6.96 (m, 2H), 4.26 (t, J = 6.2 Hz, 2H), 3.96 (t, J = 6.6 Hz, 2H), 3.84 (s,
3H), 3.49 (t, J = 6.2 Hz, 2H), 2.99 (m, 1H), 2.50 (s, 3H), 2.19 (s, 3H), 2.07-2.01 (m,
2H), 1.30 (d, J = 6.9 Hz, 3H). MS (ES*) m/z 487.3 (M + H").

O
Ci
o
\Oﬁ;\/\/”\)
0

F
8b) 1-[3-Chloro-5-[3-(4-fluoro-phenyl)-butoxy]-4-methoxy-2-methyl-6-(2-
morpholin-4-yl-ethoxy)-phenyl]-ethanone
Example 8a (100 mg, 0.21 mmol) was reacted with morpholine (6.0 eq.) as

described under General Procedure G. The title compound was afforded as an oil
(72 mg, 71%). '"H NMR (300 MHz, CDCl;) § 7.18-7.13 (m, 2H), 6.99-6.89 (m, 2H),
4.05 (t, J = 5.7 Hz, 2H), 3.94 (t, J = 6.7 Hz, 2H), 3.82 (s, 3H), 3.70-3.67 (m, 4H),
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15

m xture was purified by flash chromatography (silica
gel, hexane/ Et 20 60:40) to afford the title conpound

wW@g00/0pHlE yel low oil (39 ng, 37% . 1H NVR ( 30BCTVAIE2008/001480

CDClI3) 87 .20-7 .17 (m 2H), 7.01-6.95 (m 2H),
3.98-3.91 (m 4H), 3.83 (s, 3H), 3.62 (t, J = 12.0 Hz,
4H), 2.99 (m 1H), 2.80 (t, J = 5.6 Hz, 2H), 2.50 (s,
3H), 2.18 5(s, 3H), 2.07-2.01.¢m 2H), 1.30 (d J = 6.9
Hz, 3H). M5 (ES) nmz 500.1 (M + H+). Exanple 21

10143- Chl or0- 6-12- (3, 3-di fl uoro-pyrrolidin-1-yl)-ethox

sD7 e [ 4- £ LugrQs phenfld ) -
B G A G BLTR S M3 RN 2 PO B TR 40 217 6,
8&1%,(23._33“1396 QmlZH)PRB (a3 = RBHEBH) tMS (ES™) m/z 493.9 (M + HY).
3, 3-di fluoropyrrolidine hydrochloride (2.5 eq.) as
descri bed under General Procedure K and the crude
M’%\as purified by flash chronmat ography (silica
; ne/ Et 20 70:30) to 15 afford the title
conpound as a pale yellow oil (47 ng, 54% . 1H NMR
(300 MHz, CDCI3) .5 7.20-7. 156m 2H), 7.01-6.95 (m
2H), 4.03 (t, J = 5.6 Hz 3.95 (dt, J = 2.1, 6.8
Hz, 2H), 3.83 (s, 3H),C 1Hy 2.95 (t, J = 13.4
Hz, 2H), 2.79-2.71 (m 4 .49 (sy 3H), 2.33-2.21
(m 2H), 2.18 (s, 3H), 07 0 T @8 >¥m 1.30 (d, J =
6.9 Hz, 3H. M5 (ES) mz 534.2 (M + 20 Exanple 22
WD 2009/ 043117PCT/ AU2008/(001480 - 72 - 22a) 1
42- ( 3- Brono- propoxv) - §; ¢kl or o- 343- (4-f | uor o- phenyl) - bu
toxv1l-4- net hoxy-6-nmet Nyl - phenyl | - et hanone Exanple 7c
(179 ng, 0.47 mmol) wagsNeacted with '
1, 3-di bronopropane (1

eq.)

1-[3-Chloro-6-(2-cyclopentylamino-ethoxy)-5-[3-(4-fluoro-phenyl)-butoxy]-4-

methoxy-2-methyl-phenyl]l-ethanone

Example 8a (100 mg, 0.21 mmol) was reacted with cyclopentylamine (6.0 eq.) as
described under General Procedure G. The title compound was afforded as an oil
(65 mg, 65%). 'H NMR (300 MHz, CDCl3) & 7.17-7.13 (m, 2H), 6.99-6.93 (m, 2H),
4.07 (t, J = 5.2 Hz, 2H), 3.92 (t, J = 6.7 Hz, 2H), 3.81 (s, 3H), 3.06 (quintet, J=6.6
Hz, 1H), 3.01-2.93 (m, 1H), 2.81 (t, J = 5.2 Hz, 2H), 2.46 (s, 3H), 2.16 (s, 3H),
2.03-1.96 (m, 2VH), 1.84-1.76 (m, 2H), 1.68-1.49 (m, 4H), 1.33-1.23 (m, 2H), 1.27
(d, J=7.0 Hz, 3H).

Example 10



5 as described under General Procedure F to afford the

title conpound (641 ng, quantitative yield) as a |light
wq@edovoysioi | . 1H NVR (300 MHz, CDCI 3) 8 7.19-7.RGI/ALR008/001480

2H), 7.01-6.95 (m 2H), 4.10 (t, J = 5.9 Hz, 2H), 3.94

(t, J =6.7 H, 2H), 3.84 (s, 3H), 3.49 (t, J = 6.5

Hz, 2H), 2.99 (m 1H), 2.46 (s, 3H), 2.17 (m 5H),

2.07-1.99 (m 2H), 1.30 (d, J.g36.9 Hz, 3H). M5 (ES)

mz 503.0 (M + H+) 10 22b)

1t 3- Chl or 0- 5- 13- (4- f | uor o- phenv1l) - but oxyl - 4- net hoxv- 2-

met hyl - 6- (3- norphol i n-4-v]| - ppopoxv) - phenvll- et hanone

Exanpl e 22a (40 ng, O. % ) jwas reacted with

nor pholine (0.2 niL, 2. asgdescri bed under

CGeneral Procedure G and t grude _nmxtule was purified

by flash chromat ogr aphy©(siYi c&-ger, Et 0Ac/ MeOH

1:0:0, 9:8:2) to afford th®title conmpound (36 ny,

88% as yellow brown oil.|1H NWVR (300 MHz, CDCI3) 6

7.20-7.15 (m 2H), 7.0%:6.95 (m 2H), 4.00 (t, J =

6.4Hz, 2H), 3.94 (t, J

2009/ 043117PCT/ AU2008/@B01480 - 73 - 6.7 Hz, 2H), 3.83

(s, 3H), 3.72-3.69 (m , 3.07-2.95 (m 1H), 2.46

(s, 3H), 2.45- 2.40 (m7]6H), 2.18 (s, 3H), 2.02-1.99

(m 2H), 1.88-1.79 (m BH), 1.30 (d, J = 6.9 Hz, 3H).

q/-%gghﬁ)ormsz-[;)-?ﬁﬂ%o"g/-lp?\eEIr))I)-gu%xx%qpi-ﬁnsetggxefkqmﬁhvl-6-( 2-piperidin-
1-yl-ethoxy)-phenyl]-ethanone

Example 8a (90 mg, 0.19 mmol) was reacted with piperidine (8.0 eq.) as described
under General Procedure G and the crude mixture was purified by flash
chromatography (silica gel, DCM/MeOH 100:0, 49:1) to afford the title compound
(40 mg, 43%) as a pale yellow oil. 'H NMR (300 MHz, CDCl3) § 7.20-7.15 (m, 2H),
7.01-6.95 (m, 2H), 4.07 (t, J = 6.0 Hz, 2H), 3.95 (t, J = 6.8 Hz, 2H), 3.83 (s, 3H),
3.00 (m, 1H), 2.59 (t, J = 6.0 Hz, 3H), 2.50 (s, 3H), 2.45-2.35 (m, 4H), 2.18 (s, 3H),
2.05-1.98 (m, 2H), 1.61-1.54 (m, 4H), 1.46-1.42 (m, 2H), 1.24 (d, J = 6.9 Hz, 3H).
MS (ES*) m/z 492.3 (M + H").

Example 11

F
1-{3-Chloro-5-[3-(4-fluoro-phenyl)-butoxy]-6-[2-(4-fluoro-piperidin-1-yl)-
ethoxy]-4-methoxy-2-methyl-phenyl}-ethanone
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23) 143- Chl or 0- 6- 11- (1, 1- di oxo-t hi onor phol i n-4-v1)-proP
oxv1l-5-13-(4-fluoro-

WQEb@aya31but oxyl - 4- met hoxy- 2- met hyl - phenyl | - et PENAL2008/001480

10

24) 143- Chl or 0- 5- 13- (4-f | uor o- phenv1l) - but oxv1- 4- met hoxy
-2-met hy1-643-(1-

0xo0-t hi onor phol i n-4-v1) - propoxgh-phenyl}-ethanone A
sol ution of N BOC- 1, 1-di oxot hi onor pholine (85 ng,

0. 365 mml) in a mxture of DCM (1 nL) and TEA (1nl)

Eaoinie Ba PG ranfaP VERENES HeSebfiwth diiborgiPedsipe sydrochioride

%41)’ ég()xé’é RicasE el Andee Géneral W@cé‘dtﬁb J/ wmdo@mue‘ fiixture was
he salt was dissolved in dr

pusibed bynlash ERspRIowaBh $51ioR; 9ob, G0 &eommneaam {ocatord the titl

SninB% e R a?éoae%é Re SRTN ot NI 50t Rakiz, cDCA) 57.20-

7ei5 (MeZRNe7. Etl@ga 2H)M¥@H/(BCMI-1) 105 (tOJaﬂ‘5©rld222H) 3.95(t J=
(14 ny, 14% and 2 é 0 as cl ear col our
6.6 &1z, 268 2:831 (5. 3B, QOMWR ‘(l'!s)@ 42, 5%t 4hi).=2.90 (s °3H), 2.44-2.36

(o, 228 B, 1) 2,039 b 2H] 1 9l 83 (e 4%)1330 @&: 9 6.9 Hz,

Cﬁl-{)6MS€ES‘()nm/zEB‘1)Q22M98HZ)94(m 4H) 2.58 (t, J =
Hz, 2H), 2.45 (s, 3H), 2.18 (s, 3H), 2.04-1.96 (m
2H), 1.78 (t, J = 7.5 Hz, 2H), 1.30 (d, J = 6.9 Hz,

MS) Mz 556.2 (M+ H+). WO
7PCT/ AU2008/ 001480 - 74 - Exanple 24: 1H NMR

(300 MHz, CDCI3) 7.19-7.15 (m 2H), 7.01-6.95 (m 2H),
3.99 (t, J =6.3 Hz, 2H), 3,934dt, J =0.9, 6.6 Hz,
2H), 3.84 (s, 3H), 3. 200|2 9% ( 2H) 2F95-2.75 (m
4H), 2.70-2.60 (m 2H), "2 =679 Hz, 2H), 2.46
(s, 3H), 2.17 (s, 3H), 95/(’:5,\12 , 1.81 (t, J=
7.5 Hz, 2H), 1.30 (d, J=96 M5 (ES) nmlz
540.2 (M + H+). Exanple 25 _025a)

1, 3- Di net hoxv- 5-net hyl- 2- ({4- phenyl bubi | ) benzene

F
1-{3-Chloro-5-[3-(4-fluoro-phenyl)-butoxy}-6-[2-(R-3-fluoro-pyrrolidin-1-yl)-
ethoxy]-4-methoxy-2-methyl-phenyl}-ethanone

Example 8a (93 mg, 0.19 mmol) was reacted with (R)-3-fluoropyrrolidine
hydrochloride (2.4 eq.) as described under General Procedure J and the crude
mixture was purified by flash chromatography (silica gel, Et,O/hexane 3:2) to
afford the title compound (27 mg, 29%) as a pale yellow oil. '"H NMR (300 MHz,
CDCl3) & 7.20-7.15 (m, 2H), 7.00-6.95 (m, 2H), 5.16 (m, 1H), 4.07 (t, J = 5.9 Hz,
2H), 3.95 (t, J = 6.8 Hz, 2H), 3.83 (s, 3H), 3.03-2.67 (m, 6H), 2.50 (s, 3H), 2.46 (m,
1H), 2.18 (s, 3H), 2.15-1.98 (m, 4H), 1.29 (d, J = 7.2 Hz, 3H). MS (ES*) m/z 496.3
(M + HY).

Example 13



10 3, 5-Di net hoxytol uene (2.93 nL, 20 mmol ) and
4- phenyl butyl brom de (4.13 nL, 1.2 nmol) were reacted
w@g00de$317T bed under Ceneral Procedure H and t hRCT/AUZI®S/001480
product was purified by flash chromat ography
(silica-gel, petroleumether/EtOAc 200:1) to afford
the product as a clear oil (4.6 g, 81%. 1H NWR (300
MHz, CDCI3) 8 7.13-7.22 (m 5H)5-6.34 (s, 2H), 3.76
(s, 6H), 2.60-2.64 (m 4H), 2.31 (s, 3H), 151.53-1.67
(m 4H). 25b) 1
- (2, 4-di net hoxy- 6- net hy1- 3- (4- pgenf | but yl ) phenvfl et han
one WD 2009/ 043117PCT/ %pzo 8/ 0001480 - 75 - Example
25a (0.500, 1.76 mml) wa Cct as descri bed under
General Procedure B to i e conmpound (543
my, 95% as light cream®il. 1I—P ( 0 MHz, CDCI3) 8
7.12-7.31 (m 5H), 6.44 (s,OlH)), S, 3H), 3. 64
(s, 3H), 2.57-2.66 (m 4H)| 2.49 (s, 3H), 2.23 (s,
3H), 1.5-1.71 (m 4H). 25c) 1
- (2- Hydr oxv- 4- net hoxy- 6- fret hy1- 3- (4- phenyl but yl ) phenvf
| et hanone Exanpl e 25b 54 g, 1.65 mmol) was reacted
as descri bed under CGeneé Procedure C to give the
title conpound (0.51 g, P9% as light creamoil. 1H
NVMR (300 MHz, CDCI3) 6 18.36 (s, 1H), 7.27-7.10 (m

114:Ghiprd 5Py 4-Miors;ghiény -biitoy1 4 fiethSxy-2 Metyi8 (pyridin-2-
fn tHamerie2- nor phol i n-4-yl - et hoxv) - 3 (4 p

eny phenvII-et hanone 15 Exanple 25c
Egamlel@anfen) mgas0.24aoired) ovas feastest ay |21(hrﬁ@0§a¢tbyi> pyridine

SRR A AR e oS48 Porail £ o e

m)ture;l_l)lvl/aiWBuhﬁ@@ Wlasmrabna%graﬁhy?(slllcén’geﬁI-EtQOﬂwe%ne 1:1) to
(s
 affersl testitlg ﬁpmnyndg(%éznes@%ﬁoas 2. mé vg"% Gl HANMR (300 MHz,

§5)3:§; oﬁé%ﬂ&%ﬁé%@%‘gg@ 1.8, 997 Hz, 1H), 7.42 (d, J = 7.8 Hz, 1H),
7.24 (m, 1H), 7.11-7.06 (m, 2H), 6.94-6.88 (m, 2H), 5.17 (s, 2H), 3.95 (t, J = 6.8
10 Hz, 2H) 3.86 (s, 3H), 2.93 (m, 1H), 2.45 (s, 3H), 2.20 (s, 3H), 1.97-1.91 (m, 2H),

1.20 (d, J = 7.2 Hz, 3H). MS (ES*) m/z 472.2 (M + H").

Example 14

0O

Cl O/OH
N

15 F
1-{3-Chloro-5-[3-(4-fluoro-phenyl)-butoxy]-6-[2-(4-hydroxy-piperidin-1-yl)-

ethoxy]-4-methoxy-2-methyl-phenyl}-ethanone
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- 76 - Exanple 26 26a)
1- (3- Chl or o- 6- hydr oxy- 4- net hoxy- 2- net hy1l- 5- ( 4- phenvl bu

wa@ ioppksanyl ) 5 et hanone Exanple 26¢c (379 ng, PAT/AB2008/001480

mol ) was reacted as described under Ceneral Procedure
Dto give the title conpound (200 ng, 50% as creany
solid. 1H NWR (300 MHz, CDCI3) 6 11.89 (s, 1H),
7.3-7.1 (m 5H), 3.8 (s, 3H),-&7-2.58 (m 7H), 2.56
(s, 3H), 1.74-1.54 (m 4H). 10 26b)

1- (3- Chl or o- 4- net hoxy- 2- met hyl - 6- ( 2- nor phol i noet hoxv) -

Ty o R BN T 2 b oom 1

nmol’) was re

Wasraidedr TRA (tiesloratrednf temperatgre eandf thersotatioh was etirred for 0.1 h.
title conpound was afforded |n 51% ieId é?ﬁﬂqg}g) over

Shg e3stig ra'wr%owarsegen%%nﬂme 45 deigg, qp the high

6%7 Lﬂfip}i‘fﬁp 5f6} 15'FD x%ngﬁlg 8% (QU? rﬁb') 0 231 ;ﬁmgl)(iwégl '_deed and the

nidude Wa(srauspelhded mmagﬂeémumnmmeammwaaas added in one

RoSnaNE e solhtion wes. beater 3 607G avamight Sheverstion sixture was

coved Okbnﬁm% \téﬁ'tpefatﬁi@@w) ahesy ivigt hareneo E%Le)nah@ edaacted with
mmol) was reacted wth 2-$£ﬁ{r|d|n

&t@éﬁ@ |><t15 mLaodr oveirMeSQsranseanqentrated yndercwacuumy The crude

h%tg@% ﬁ& ELW%J%Z cﬂ%@}?@@ égm'f‘e?g%mfedﬁfbcm 1:49)

Yleﬁdlnd the ﬁtﬂé cor‘ﬁp&&na (5$ g 47/%|) as4.=. @Gal( browh ail. 61I-BNIN¢R (300 MHz,

EO0CI9 & 7007 1 (w8 37 ai 693 (@, 215, 8. 14 (ma2h), 3984t J = 6.6 Hz,
58y, 8% (s 23f 481-2.90 (m, 1H), 2.96-2.68 (m, 4H), 2.50 (s, 3H), 2.18 (s, 3H),
2.05-1.93 (m, 4H), 1.60-1.53 (m, 4H), 1.29 (d, J = 6.9 Hz, 3H). MS (ES*) m/z 508

(M + H").
0O
Cl (0]
~o o/\/g
(o]

F

Example 15

1-{3-Chloro-5-[3-(4-fluoro-phenyl)-butoxy]-6-[2-(4-oxo-piperidin-1-yl}-ethoxy]-

4-methoxy-2-methyl-phenyl}-ethanone
To a solution of DMSO (24 pL, 0.34 mmol) in anhydrous DCM (0.5 mL) at -78 °C

was added oxalyl chloride (14 pL, 0.17 mmol) and the reaction mixture was stirred
at -78 °C for 0.5 h. Example 14 (29 mg, 0.056 mmol) in DCM (3 x 200 plL) was
added and the reaction mixture was stirred at -78 °C for 0.75 h. Triethylamine (94

uL, 0.67 mmol) was added and the reaction mixture stirred for a further 0.5 h at -
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3H), 1.56-1.43 (m 4H). Exanple 28 15
1-(3-Chloro-6-(2-(cycl opentyl am no) et hoxy) - 4- net hoxy- 2

WO p@biy3li1b- (4- phenvl  butyl ) phenvfl et hanone BRrEIPIU2008/001480

26a (64 ng, 0.14 mmol) was reacted over two steps in

t he same manner as described for Exanple 2. The title
conpound was afforded in 55/0 yield (46 ng) WO

2009/ 043117PCT/ AU2008/ 001480 -¢7/8- over 2 steps. 1H
NVR (300 MHz, CDCI3) 8728711(m 5H) 3.81 (t, J =
5.3 Hz, 2H), 3.78 (s, 3.09 (g, J = 6.6 Hz, 1H),

2%&‘8’3 g%%g \gaégﬁg%lo 59 En 8&'(%15396 e\ ff%r Pzgdlf ft%e solvent was
Bbhlcdrer%gi%a ltlglaér lezuht&’rreri)f ?ncﬁtI@(amdetingdpLE&te)hj by flash chLon?atography
- uor o e e - - met
(ilopesrl. Mol bAS 5b o (e HiexEompod réa{rr?wgaﬁeow as a
4 |
AP ARSDEN] GEIDE 0070 6, ) Pofic s, 2, 4.1
Ry deesldridz 21N, gma amme iz, @H) 8.8, [3)] 311@@2.99 (m, 1H), 2.76 (t,

v AL BF Aok St 4k 28 Eob D 45 ok . e, 1),
g \ds- g@ekﬁk%gfg%o (o3 2918 4208k (E5) R Bog (0 A3

2.69-2.76 (m 1H) 2.53-2.59 (m 2H), 232(s

!g)l—&! . 'heaé,— 133)2. (m 152H), 1.38-1.43 (m 2H), 1.35 (d,

0O
F
Cl
d‘F
N
(o]

F
1-{3-Chloro-6-[2-(4,4-difluoro-piperidin-1-yl)-ethoxy]-5-[3-(4-fluoro-phenyl)-
butoxyl-4-methoxy-2-methyl-phenyl}-ethanone
Example 8a (56 mg, 0.12 mmol) was reacted with 4,4-difluoropiperidine

hydrochloride (2.0 eq.) as described under General Procedure J to afford the title
compound (19 mg, 31%) as a clear yellow oil. 'H NMR (300 MHz, CDCl3) & 7.20-
7.15 (m, 2H), 7.01-6.95 (m, 2H), 4.05 (t, J = 5.7 Hz, 2H), 3.97 (1, J = 6.6 Hz, 2H),
3.84 (s, 3H), 3.11-2.89 (m, 1H), 2.66 (1, J = 5.7 Hz, 2H), 2.58 (m, 4H), 2.49 (s, 3H),
2.18 (s; 3H), 2.05-1.92 (m, 6H), 1.30 (d, J = 6.9 Hz, 3H). MS (ES") m/z 528 (M +
H").

Example 17
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15

WO 2009/ 043117PCT/ AU2008/ 001480 - 79 - 29b) 1
43- (4- RS- (4- Fl uor opherw ) pentyl) -2, 4- di et hoxy- 6-

woreiobpsphenyf | et hanone: Exanple 29a (166 ng, BCBHAU2008/001480

mol ) was reacted as described under Ceneral Procedure
Bto give the title conmpound in 95%yield (189 ng). 1H
NVR (300 MHz, 5CDCI3) 8 7.13-7.08 (m 2H), 6.97-6.8
(m 2H), 6.42 (s, 1H), 3.74 (s¢gg3H), 3.59 (m 5H),
2.21 (s, 3H), 1.65-1.43 (m 2H), 1.41-1.32 (m 2H),
1.19 (d, J =7 Hz, 3H). 29c)

1- (3-(4-(4-Fluorophenvl)pentyd) - 2- hydr oxy- 4- nmet hoxy- 6-
10 met hyl phenvi | et hanong_ HExanpl e 2 (189 ny, 0.56
nol ) was reacted as desc d undér neral Procedure
Bto give the title conpobiy Ngn™98Y d (178 ny). 1H
NVR (300 MHz, CDCI3) 8 7.13-7.09 (m 2H), 7.08-6.8 (m
2H), 6.23 (s, 1H), 3.8 (sf{ 3H), 3.59 (m 3H), 2.69 (q,
J =7.0 Hz, 1H), 2.6 ( H, 2.56 (s, 3H), 1.61-1.5
(m 2H), 1.5-1.2 15(m 2H), 1.18 (d, J = 7 Hz, 3H).
WD 2009/ 043117PCT/ AU20 D01480 - 80 - 29d)

1- M Met hoxy- 6- net hyl - 2=%2- nor phol i noet hoxv) - 3- 14- RS- (4
- fluorophenvfl pentyll} phenvl}et hanone

1-{3-Chloro-6-[2-(3,3-difluoro-piperidin-1-yl)-ethoxy]-5-[3-(4-fluoro-phenyl)-
butoxy]-4-methoxy-2-methyl-phenyl}-ethanone

Example 8a (101 mg, 0.21 mmol) was reacted with 3,3-difluoropiperidine
hydrochloride (2.5 eq.) as described under General Procedure K to afford the title
compound (37 mg, 33%) as a clear oil. 'H NMR (300 MHz, CDCl3) § 7.20-7.15 (m,
2H), 7.01-6.95 (m, 2H), 4.07 (t, J = 5.4 Hz, 2H), 3.97 (td, J=6.9, 1.5 Hz, 2H), 3.83
(s, 3H), 3.05-2.83 (m, 1H), 2.75-2.68 (m, 4H), 2.50-2.46 (m, 5H), 2.18 (s, 3H),
2.13-1.94 (m, 2H), 1.90-1.74 (m, 4H), 1.29 (d, J = 6.9 Hz, 3H). MS (ES") m/z 528
M+HY.

Example 18
o}
o]
~o o>
o)
F
18a) 1-[3-Chloro-5-[3-(4-fluoro-phenyl)-butoxy]-6-(2-hydroxy-ethoxy)-4-

methoxy-2-methyl-phenyl]-ethanone
Example 7¢ (93 mg, 0.24 mmol) was reacted with 2-bromoethanol (1.5 eq.) as
described under General Procedure F and the crude mixture was purified by flash

chromatography (silica gel, Et,O/hexane 70:30) to afford the title compound (68
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Exanple 29¢c (14 ng, 0.04 mmol) was reacted with
4- (2-chl oroet hyl ) - nor phol i ne hydrochl oride (9 ng, 0.05

won@wbp4Hs$7 descri bed under General Procedure | BETAUR®SH01480

crude product was purified by flash chromat ography
(silica-gel, DCM Et0OAc/ MeOH 100:0:0, 90:8:2) to afford
the title conpound (5 ng, 26% as a colourless oil. 1H
NMR (300 MHz, CDCI3) 8 7.09-7.48. (m 2H), 6.91-6.99
(m 2H), 6.43 (s, 1H), 373377(m 9H) 2.69-2.76
(m 1H), 250262m11H) 2.21 (s, 1.55-1. 64

é@ é? =1 asgafle ye]1Io§Nm0|I h")' NI%IR2§36(9MFJZ CBC]f3)|_<!>Z7 1%_9 15 (m, 2H),
102116 B (RS ir4 E' Oﬂheﬁﬁtmp%ﬂgs%& =@ 8haxVv2y raesmé -3H), 3.76-

i1 di n-2 oxVv) phenv! | et hanone
390 (mSZHé,aBIOQd(mM 1H), 280 (t, e Hz, 1H), 2.50 (s 3H). 520 (s, 3H),

ZbY BT BB & e B TS 88 BB M 1o

conmpound (22% 1H NMR (300 MHz, CDCI3) 8 8.55 (d,
1H), 7.60 (t, 1H), 6.91-7.26 (m 6H), 6.41 (s, 1H),
4.05 (t, J = 6.3 Hz, 2H), (s, 3H, 3.14 (t, J =
6.3 Hz, 2H), 2.59-2.6& 2.34- 202.41 (m 4H),
2.20 (s, 3H), 1.15-1.58 (ES) mz 450.1 (M
+ H+). Exanple 31 W C‘Fr(/EEJQOOSI 001480 -

81 - 31a) 1

phenyl ) et hanone Exanpl e 29c
was react ed as descri bed under General Procedure Dto
give the 5title conp d in 47%yield. 1H NWR (300
, ) H, 7.13-7.07 (m 2H),
6.96-6.89 (m 2H), 2./ (q, J = 7.1 Hz, 1H), 2.5-2.62
(m 5H) 2.54 (s, 3H),Fl1.65-1.53 (m 2H), 1.48 -1.35

thRﬁZ(ﬂexvﬁeWMMeewﬂe&tth | et h;m;)ne

A solution of Example 18a (43 mg, 0.10 mmol) and NaH (4 mg, 0.10 mmol) in
anhydrous DMF (0.5 mL) was heated to 60 °C until H, evolution ceased (approx.
0.1 h). Chloropyrazine (11 pL, 0.12 mmol) was added dropwise and the solution
heated at 100 °C overnight. The reaction mixture was cooled to room temperature,
diluted with EtOAc (20 mL), washed with water (10 mL) and NH4CI (10 mL), dried
over MgS0Q, and concentrated under vacuum. The product was purified by flash
chromatography (silica-gel, EtOAc/hexane 1:3) to afford the title compound (23
mg, 46%) as a clear, yellow oil. "H NMR (300 MHz, CDCl3) § 8.23 (d, J = 1.5 Hz,
1H), 8.14 (d, J = 2.7 Hz, 1H), 8.06 (dd, J = 3.0, 1.5 Hz, 1H), 7.26-7.14 (m, 2H),
7.00-6.94 (m, 2H), 4.54-4.51 (m, 2H), 4.35-4.32 (m, 2H), 3.96 (t, J = 6.6 Hz, 1H),
3.84 (s, 3H), 3.05-2.89 (m, 1H), 2.48 (s, 3H), 2.18 (s, 3H), 2.03-1.96 (m, 2H), 1.28
(d, J = 6.6 Hz, 3H). MS (ES*) m/z 503 (M + H").

Example 19
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Exanpl e 31a was reacted over two steps in the sane
manner as described for Exanple If from1ld. The title
w@omwpoa’ was afforded in 35%yield over 2 stePGI/AUEN08/001480
NVR (300 MHz, CDCI3) 8 7.13-7.08 (m 2H), 6.96-6.9 (m
2H), 3.78-3.69 (m 157H), 2.7 (q, J = 7 Hz, 1H),
2.6-2.53 (m 4H), 2.5-2.45 (m 5H), 2.19 (s, 3H), 1.6-
1.19 (m 7H). WD 2009/ 043117Pfgl/ AU2008/ 001480 - 82 -
Exanpl e 32
1-[3-Chl oro- 5- 14- (4-fl uor o- phenvl) - pent v11- 4- met hoxv- 2
-met hyl - 6- (2-pyridin-2- 5 v|-ethoxv)-phenyl | -et hanone
Exanpl e 31a was reactedowit
2-(pyridin-2-yl)ethyl trif 6net hanedyl phonat e
according to Ceneral Proce oE«LQNg'/e the title
conpound (40% . 1H NWR (%OO MHZ, CDClI3) 8 8.53 (d, J =
4.4 Hz, 1H), 7.58 (dt, J 9.8, 7.7 Hz, 1H), 7.04-7.18
(m 4H), 6.80-6.95 (m 2H), 4.05 (t, J = 6.3 Hz, 2H),
3.70 (s, 3H), 3.09 (t, = 6.3 10Hz, 2H), 2.57 (m
1H), 2.32-2.44 (m 2H) 29 (s, 3H), 2.17 (s, 3H),
1.18-1.49 (m 4H 1.15 3H). Exanple 33 15

F

1-[3-Chloro-5-[3-(4-fluorophenyl)-butoxy]-4-methoxy-2-methyl-6-(2-

[1,2,4]triazol-1-yl-ethoxy)-phenyl]-ethanone
Example 8a (85 mg, 0.17 mmol) was reacted with 1,2 4-triazole (2.5 eq.) and
CsCO; (1.94 eq.) as described under General Procedure L and the crude mixture

was purified by flash chromatography (silica gel, Et,0) to afford the title compound
as a pale yellow oil (58 mg, 72%). '"H NMR (300 MHz, CDCl3) § 8.12 (s, 1H), 7.95
(s, 1H), 7.17 (m, 2H), 7.01-6.95 (m, 2H), 4.39-4.36 (m, 4H), 3.83-3.78 (m, 5H),
2.91 (m, 1H), 2.32 (s, 3H), 2.16 (s, 3H), 1.94-1.89 (m, 2H), 1.27 (d, J = 6.9 Hz,

3H). MS (ES") m/z 476.2 (M + H*).
Example 20
0
cl F
\O o/\/N/TF

F
1-{3-Chloro-6-[2-(3,3-difluoro-azetidin-1-yl)-ethoxy]-5-[3-(4-fluoro-phenyl)-
butoxy]-4-methoxy-2-methyl-phenyl}-ethanone
Example 8a (102 mg, 0.21 mmol) was reacted with 3,3-difluoroazetidine

hydrochloride (2.6 eq.) as described under General Procedure K and the crude
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33a) et hanone
1- (3-(3-(phenvl) propoxv) - 2- hydr oxv- 4- net hoxv- 6- met hyl p

Woeew9/23311 0 2009/ 043117PCT/ AU2008/ 001480 - 83 PCT/AU2008/001480

Prepared by a simlar nethod used to prepare Exanple

| c except 1-(3- bronopropyl)benzene was used in place
of 1-(3-bronopropyl)-4-fluorobenzene. 5 33b)1

- 14- Met hoxy- 6- net hyl - 2- ( 2- morphpel i n- 4-yl - et hoxv) - 3- ( 3-
phenyl - propoxy) - phenyl | - et hanone Exanpl e 33h was
prepared in a using a simlar nmethod as used in the

G WA ' ey’ ChroMidgolRey’ Sike el -Belele B,0 60:40) to
affdrd theOfitid tompoand.ak aizmale ellod. BR(A%mg3137%)3. HINMIRS 6300 MHz,
&B 4:3 2.81 (t, J 10=.7.3 Hz, 2H), 2,62 ét, J =57

Clgry 7.20-647( 47, 3H), 7914795, (my 2HH}. 3P§:;3.91 4. (4), 3.83 (s, 3H),
éx'%zn%ﬁé Qg@gﬁ’z,uﬁ), 39 (WB1AED 8B f2%.8 HM2k) 50 (s, 3H), 2.18

(s, 3H), 2.07-2.01 (m, 2H), 1.30 (d J = 6.9 Hz, 3H). MS (ES*) m/z 500.1 (M + H*).

Example 21

F
1{3-Chloro-6-[2-(3,3-difluoro-pyrrolidin-1-yl)-ethoxy]-5-[3-(4-fluoro-phenyl)-
butoxy]-4-methoxy-2-methyl-phenyl}-ethanone

Example 8a (83 mg, 0.17 mmol) was reacted with 3,3-difluoropyrrolidine
hydrochloride (2.5 eq.) as described under General Procedure K and the crude

mixture was purified by flash chromatography (silica gel, hexane/Et,O 70:30) to
afford the title compound as a pale yellow oil (47 mg, 54%). '"H NMR (300 MHz,
CDCl3) 6 7.20-7.15 (m, 2H), 7.01-6.95 (m, 2H), 4.03 (t, J = 5.6 Hz, 2H), 3.95 (dt, J
= 2.1, 6.8 Hz, 2H), 3.83 (s, 3H), 2.97 (m, 1H), 2.95 (t, J = 13.4 Hz, 2H), 2.79-2.71
(m, 4H), 2.49 (s, 3H), 2.33-2.21 (m, 2H), 2.18 (s, 3H), 2.06-1.98 (m, 2H), 1.30 (d, J
=6.9 Hz, 3H). MS (ES*) m/z 514.2 (M + H").

Example 22
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34a)
1-[ 3- Chl or o- 6- hydr oxy- 4- net hoxv- 2- net hyl - 5- ( 3- phenyl - p

WO opoN¥3117 phenvll- et hanone Exanple 33a was r eRBCT/at2@8/001480

descri bed under General Procedure Dto give the title
conpound in 33%yield. 1H NWR (300 MHz, CDCI3) 8 7.33
(m 5H), 4.10 (t, J = WD 2009/ 043117PCT/ AU2008/ 001480
- 84 - 6.5 Hz, 2H), 3.92 (s, 3, 2.82 (t, J = 7.7 Hz,
2H), 2.58 (s, 3H), 2.38 (s, 3H), 2.12- 2.07 (m 2H).
M5 (ES) mlz 349.2 (M+ H+). 5 34b)1

-12- (2- Brono- et hoxv) - 5- chl or0- 45 net hoxv- 6- met hyl - 3- ( 3-
phenyl - propoxy) - phenvl1is Exanpl e 34a (4.3 g,
17 mmol ) was reacted wt di br onoet hane (40 nlL) as
descri bed under General~P afford the
title conpound (5.5 g, 180% as&z\reg%ml 1H NWR (300
Mz, CDCI3) 8 7.33-7.18 (mr%H), 4.30 (t, J = 6.3 Hz,
102H), 4.09 (t, J = 6.3 _Hz}] 2H), 3.89 (s, 3H), 3.51
(t, J =6.0 Hz, 2H), 2.8% (t, J = 8.1 Hz, 2H), 2.52
(s, 3H), 2.20 (s, 3H), 4-2.05 (m 2H). M5 (ES) mz
457 (M + H+). 34
1-11- Chl oro-6-(2-cycl op yl am no- et hoxy) - 4- net hoxy- 2-
met hy1l-5-(3- 15 phenvl - pgopoxv) - phenvi | - et hanone
Exarrple 34b (217 rrg O 48 mml) was reacted vvlth

n8'8 the crude was purlfled
s 3 Wt ca-gel, MeOH DCM 5: 95)
Eb(@hﬁbl@Gct(hEQ hhg |034¢ WTmOl)W@bs( ﬁé'abtémwnfi&% ditroaoppopane (10.0 eq.)

%l; d’\ell\égrlt()gg ounder'General )Prgcgdu??g F7to aff(ord the title compound (641 mg,
quantitative yield) as a light yellow oil. "H NMR (300 MHz, CDCl3) § 7.19-7.15 (m,
2H), 7.01-6.95 (m, 2H), 4.10 (t, J = 5.9 Hz, 2H), 3.94 (t, J = 6.7 Hz, 2H), 3.84 (s,
3H), 3.49 (t, J = 6.5 Hz, 2H), 2.99 (m, 1H), 2.46 (s, 3H), 2.17 (m, 5H), 2.07-1.99

(m, 2H), 1.30 (d, J = 6.9 Hz, 3H). MS (ES") m/z 503.0 (M + H")

Cl

~o 0 "N
SN

F
22b) 1-[3-Chloro-5-[3-(4-fluoro-phenyl)-butoxy]-4-methoxy-2-methyl-6-(3-
morpholin-4-yl-propoxy)-phenyl]-ethanone

Example 22a (40 mg, 0.08 mmol) was reacted with morpholine (0.2 mL, 2.29
mmoi) as described under General Procedure G and the crude mixture was
purified by flash chromatography (silica-gel, DCM/EtOAc/MeOH 1:0:0, 9:8:2) to
afford the title compound (36 mg, 88%) as yellow/brown oil. '"H NMR (300 MHz,
CDCl3) 8 7.20-7.15 (m, 2H), 7.01-6.95 (m, 2H), 4.00 (t, J = 6.4Hz, 2H), 3.94 (t, J =
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205H), 4.14 (t, J = 5.1 Hz, 2H), 4.07 (t, J = 6.3 Hz,
2H), 3.88 (s, 3H), 3.24-3.04 (m WD

WQo®9/0B4832117PCT/ AU2008/ 001480 - 85 - 1H), 2. 87PQI/XD2(08101480

4H), 2.49 (s, 3H), 2.19 (s, 3H), 2.10-2.04 (m 2H),
1.85-1.78 (m 3H), 1.69-1.66 (m 2H), 1.56-1.51 (m
2H), 1.35-1.31 (m 2H). M5 (ES) mz 460 (M+ H+). 5
Exanpl e 35 =73 -

1- 13- Chl oro- 642-( 3, 3- di f | uor o- azet i di n- l'-v1) - et hoxyl -
- met hoxy- 2- met hyl - 5- ( 3-

o 4 ,
o8 2Bl S B B R A P TS ) 15’5939' 3H), 2.45-
Eymr oghsﬁy 12148((8, BHpR. D299 ¢sc 1aH)ed. amdergf@egmgam.so (d, J=6.9
rocedur e mxture was purified by
Hza3R)-M dlgé b@?@@ﬁ?z"(éﬁ Hlda gel, hexane/ Et 20 70: 30)
to afford the title conpound (21 ng, 20% as a |ight
orange oil. 1H NWR (300 MHz, CDCI3) 8 7.33-7.20 (m
Edample®23(and 24= 6.5 Hz, 2H), 4.01 (t, J = 5.6 Hz,
2H), 3.88 (s, 3H), 3.63 (t, J = 12.0 Hz, %H)
285288(m 4H), 2.51 (s, 3H), 2.20 (s, H)
152. 12- 2. . Ms (ES) mlz 48's: ’
Exanpl e 36 09/ 17PCT/ A 00
-[3- Chl or®- 4 rret‘-hMN thyl- 5- (US%Ophe yl 9or o oxjﬂm(
2-t hi onmor phobi n-4- vl1- y) - phenyl | -et hanone Sa
Exanpl e 348 (201 ng, 0.44 enol) and t/hi onorpholine
were reasyed as descri bed

F F
23) 1-{3-Chloro-6-[3-(1,1-dioxo-thiomorpholin-4-yl)-propoxy]-5-[3-(4-fluoro-
phenyl)-butoxy]-4-methoxy-2-methyl-phenyl}-ethanone

24) 1-{3-Chloro-5-[3-(4-fluoro-phenyl)-butoxy]-4-methoxy-2-methyl-6-[3-(1-
oxo-thiomorpholin-4-yl)-propoxy]-phenyl}-ethanone

A solution of N-BOC-1,1-dioxothiomorpholine (85 mg, 0.365 mmol) in a mixture of
DCM (1 mL) and TFA (1mL) was stirred at room temperature for 0.1 h before

concentrating under vacuum and drying the TFA salt of 1,1-dioxothiomorpholine
on the high vacuum pump for 3 h. The salt was dissolved in dry DMF (1 mL) and
reacted with Example 22a (92 mg, 0.18 mmol) and K;CO3 (2.16 eq.) under
General Procedure L. The crude mixture was purified by flash chromatography
(silica gel, hexane/Et,0 1:4 -> MeOH/DCM 1:19) to afford 23 (14 mg, 14%) and 24
(13 mg, 13%) as.clear colourless oils.

Example 23: '"H NMR (300 MHz, CDCls) § 7.19-7.15 (m, 2H), 7.01-6.95 (m, 2H),
3.99 (t, J = 6.3 Hz, 2H), 3.93 (t, J = 6.9 Hz, 2H), 3.84 (s, 3H), 3.06-3.02 (m, 5H),
2.98-2.94 (m, 4H), 2.58 (t, J = 6.9 Hz, 2H), 2.45 (s, 3H), 2.18 (s, 3H), 2.04-1.96 (m,
2H), 1.78 (t, J = 7.5 Hz, 2H), 1.30 (d, J = 6.9 Hz, 3H). MS (ES") m/z 556.2 (M +
H*).
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under the Ceneral Procedure B (except heated to 65 C)
and the crude was 5 purified by flash chromat ography

W@ gi0voer1gel , Et OAc/ hexane 1:4) vyielding the tP€T/402008/001480

conmpound (166 ny, 79% as an oil. 1H NWR (300 MHz,
CDClI3) 8 7.33-7.02 (m 5H), 4.13-4.06 (m 4H); 3.88
(s, 3H); 2.82 (dd, J = 9.3, 7.5 Hz, 2H); 2.76-2.73 (m
4H); 2.68-2.64 (m 6H); 2.52 ($4-3H); 2.20 (s, 3H),
213203(m 2H). M5 (ES) mz 478 (M + H+). 10

npl e 37

%xﬁ%@“@( HONMER éqﬁgﬁh%&ﬂcﬁapﬁ 1817 95Nt o), 2bi¥Ys (m, 2H),
(CEefol(t mel 61y HEOZH) @bsrmt | 4 etdwgn@emz aqam 84 3$BHHSB.20-2.95 (m,

1) 3-di fl uoropyrrolid

rri?ﬁraaa TN (S5 ST (6 2L RS o) 68 HaodH). 2.46 (5, SH)

e J t he —
%rl |e%§-lrbb??%'a3$€rﬂ’r,o t1o§? tpﬁh (725:#&62 3 qlg“d(d/\/aﬁ 6.9 Hz, 3H).
S B8 En20540.23W) +tH)*)_afford the title conpound as a
pale yellow oil (10 ng, 16% . 1H NVR (300 MHz, CDCl 3)
8 20 7.33-7.18 (m 5H), 4.08 (t, J = 6.2 Hz, 4H), 3.88

o82.96 (t, J = 13.4 Hz, 2H), 2.85-2.73 (m 6H),

H, 2.31-2.13 (m 2H) 2.20-2.04 (m 2H). M
(ES) MZ 482.1 (M + H+). Exanplie 38 WO
2009/ 043117PCT/ AU2008/ 001480 87 - 1-13-C
hl or o- 6- F2- (3- hvd roxy-azetid
-v1) - et hoxv1l- 4- met hoxv- 2- medt >$3-
pherw - propoxv) - phenvll- et hanogje Exanple 34b (207 ny,
0.46 mmol ), CsCO3 (2.48 eq.) gnd 3-hydroxyazetidine 5
hydrochloride (1.4 eq.) were xeacted as descri bed
under General Procedure L aphd the crude product was
purified by flash chromat ggraphy (silica gel,
hexane/ Et 20 1:1) to afforg e title conpound as a
pale yellow oil (34 ng, 16%7 1H NWMR (300 MHz, CDCl 3)
6 7.33-7.20 5 7 Hz, 1H),
258y (13- . 2H),
% 89, ﬁm%tho%ﬁoluén@b@(ﬁ%ﬂ, Mo %ol)Zar%i 420 RenyiBatylbromide (4.13 mL,

1.2 mmol) were reacted as described under General Procedure H and the crude

product was purified by flash chromatography (silica-gel, petroleum ether/EtOAc
200:1) to afford the product as a clear oil (4.6 g, 81%). '"H NMR (300 MHz, CDCl3)
§ 7.13-7.22 (m, 5H), 6.34 (s, 2H), 3.76 (s, 6H), 2.60-2.64 (m, 4H), 2.31 (s, 3H),
1.53-1.67 (m, 4H).

25b) 1-(2,4-dimethoxy-6-methyl-3-(4-phenylbutyl)phenyljethanone
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102H), 2.85-2.80 (m 2H), 2.73 (t, J = 5.7 Hz, 2H),
2.51 (s, 3H), 2.19 (s, 3H), 2.13- 2.03 (m 2H. M

W@ EBp/ogaiz7 448.2 (M + H+). Exanple 39 15 1- F3PCINAU2008/001480

| oro-6-[2-(3-0x0-azetid i n-1

-v1l) - et hoxyl- 4- met hoxy- 2- net hyl - 5- ( 3-

phenyl - propoxv) - phenvl1ll- et hanone Oxalyl chloride (14
lit, 0.17 mmvl) was added to aysol ution of DVMSO (22
vtL, 0.31 nmmol) in anhydrous DCM(O 5 nm) at -78 C was
added and the reaction m xture

B 2 TR 381%@0%58 bastdloas)dddchfled yaddh Genera

P@@cefb)urwmgniecthemmetdmpm 45@3 mrgxga%e) asaugmtcrearadm '"H NMR
at -78 Cfor 0.75 h. _Trieth é?r"i) g
(300 M dCRSd) the . Y231 Bh, >‘<.t§14\é e d- ?%v(s a3H) 64 (s, 3H),
5 t
2o a2 (a2 e ML BT T ML
concentrat ed under vacuum and the
by flash chromat ography (si I i ca_ge
the title conmpound (13 ng, @
1H NMR (300 MHz, CDCI3) 5 ‘538720, (m 5H), 4.13 (s,
4H), 4.10 (t, J=6.0 Hz, 4H), (s, 3H), 2.98 (t,
J =5.6 Hz, 2H), 2.85-2.80 (ry 2.51 (s, 3H), 2.20
(s, 3H), 2.12-2.07 (m 2H). M5 (ES+) mz 446.3 (M +
F14). 10 Exanple 40
143- Chl or 0- 6- ( 2- di net hvl aniN
henyl) - but oxvl-4- 15 neth
Exanpl e 8a (50 ng, 0.10

sol uti on of dimethylamn
25¢) 1-(2- Hvdroxy-4-methoxy-6 methyl-3-(4-phenylbutyl)phenyl)ethanone

rude was purified
Et 20) to afford
pal e yel l ow oil .

- et hoxy)-5-11-(4-fluoro-p
2- et hyl - phenyl } - et hanone
was reacted with 1.0 M

Example 25b (0.54 g, 1.65 mmol) was reacted as described under General
Procedure C to give the title compound (0.51 g, 99%) as light cream oil. '"H NMR
(300 MHz, CDCl3) & 13.36 (s, 1H), 7.27-7.10 (m, 5H), 6.25 (s, 1H), 3.83 (s, 3H),
2.7-2.5 (m, 10H), 1.7-1.5 (m, 4H).

25d) 1-[4-Methoxy-6-methyl-2-(2-morpholin-4-yl-ethoxy)-3-(4-phenyl-butyl)-
phenyl]-ethanone

Example 25c¢ (63 mg, 0.15 mmol) was reacted over two steps in the same manner
as described for Example 1f from 1d. The title compound was afforded in 44%
yield over 2 steps (36 mg). '"H NMR (300 MHz, CDCl3) § 7.3 -7.1 (m, 5H), 6.44 (s,
1H), 3.81-3.7 (m, 5H), 3.74-3.68 (m, 4H), 2.66-2.56 (m, 6H), 2.52 (s, 3H), 2.52-
2.45 (m, 4H), 2.22 (s, 3H), 1.72-1.5 (m, 4H).
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in THE (1 m, 1 mmol) at 55 C at for 24h. The sol vent
was renmoved under vacuum and the crude m xture was

weompesder in Et20 (910 nL) and 2N HCl (10 nl)PCTAB2008/001480

et hereal |ayer was separated, dried over MpSO4 and
evaporated to 20 dryness. The isolated white solid was
agai n suspended in mxture of Et20 and hexane (1/9)
sonicated for 1 mnute and sol7gl was filtered and
dried. The isolated solid was suspended in DCM and
washed wi th NaHCO3 (aq) solution. The organic | ayer
was dried over MgSO4 and evaporated to dryness to
afford the title conpound as a pale yellow oil (26 ng,
ER&mplé d6NVR (300 MHz, CDCl 3) 67.20- WO

20097 )643117PCT/ AU2008/ 001480 -8 - 7.15 (m 2H),
7.00-6.95 (m 2H), 4.05 (t, D Hz, 2H), -3.96 (t,
J = 6.6 Hz, 2H), 3.82 (s, @' 3.03<2.96 (m 1H), 2.57
(t, J =6.0 Hz, 2H), 2.49(s, , 2.27 (s, 6H), 2.18
(s, 3H, 2.03-1.98 (m 2H O 19 aH J = 6.9 Hz, 3H).
M5 (ES) mlz 452.2.2 (M + H+). 5 Exanple 41

1- 1] 3- Chl or 0- 543- (4-f | uor o- pHenf 1) - but oxyl - 6- (2-i m daz
ol -1-v1-ethoxv)-4- 10
met hoxy- 2- met hyl - phenyl | - ethanone Exanple 8a (50 ny,
0.10 mmol ) was reacted w p# m dazole (8.0 eq.) as
descri bed under General P gdure G and the crude

m xture was dissolved in DCM and HCl gas was bubbl ed

etl-hm'onmd triturated to afford the 15 title conpound
as a off-white solid ng 45% . 1H NWVR (300, MHz,
@_@;ﬂge 266 679 w9, 1 B Was regpt)e 7as qscilg)egnynder General

il e B fon i iy o o '

(zaozoslvnr&, CDGCly) .10489 (961|(|m7 2601 (rh, BH)( 8.8 (5, 3H), @HE2.58 (m, 7H),

Mz 475.2 (M +1-11
3 VBl Fha W g (12oafy (M 111

26b) 1-(3-Chloro-4-methoxy-2-methyl-6-(2-morpholinoethoxy)-5-5(4-phenyl
butyl)phenyl)ethanone

Example 26a (117 mg, 0.26 mmol) was reacted over two steps in the same
manner as described for Example 1f from 1d. The title compound was afforded in
51% yield (79 mg) over 2 steps as a colourless syrup. 'H NMR (300 MHz, CDCls)
8 7.3-7.11 (m, 5H), 3.82-3.7 (m, 5H), 3.75-3.6 (m, 4H), 2.7-2.5 (m, 6H), 2.51-2.4
(m, 7H), 2.2 (s, 3H), 1.8-1.5 (m, 4H).
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J 66Hz 2H), 3.83 (s, 3H), 3.79-3.57 (m 4H), 3.22
(dd J 87 11.1 Hz, 1H), 3.12-2.88 (m 2H), 2.74
(m 101H) 255235(m|6 ,.18(s ,207196

(m 2H), 1.29 (d, J = €9 = 6.0
Hz, 3H). M5 (ES) niz 508. ¢ +1 1+ B oI og| cal data
15 Pot ency of conpoundsot human Kv1.3 ion
channel was determ ned as flol | ows: EC50 val ues for

z et al (2005) Mol ecul ar

70 wth the 20foll ow ng

at cells (which endogenously
e Hanster Ovary (CHO cells
Kvl.3 were used in place of

Phar macol ogy 68, 1254-1]
differences: 1. Human 2
express hKvl.3) or Chi

ethixy)penyhéthaaomle, Nani on Technol ogi es Grbh, Muni ch)

KB < A8n (4% o ot oPride MGt AYaF ageacisdsowith  2-(pyridin-2-
VISSRPEFRIOASTRtHRINRUPDNEIL .3 AL) BBESRRY 1 General Procedure F to
give the title compound (38 mg, 60%). "H NMR (300 MHz, CDCls) & 8.54 (dd, 1H),
7.57 (t, 1H), 7.28-7.08 (m, 7H), 4.09 (t, J = 6.3 Hz, 2H), 3.75 (s, 3H), 3.11 (t, J =
6.3 Hz, 2H), 2.54 (t, J= 6.9 Hz, 2H), 2.44 (t, J = 6.9 Hz, 2H), 2.35 (s, 3H), 2.18 (s,
3H), 1.56-1.43 (m, 4H).

Example 28

1-(3-Chloro-6-(2-(cyclopentylamino)ethoxy)-4-methoxy-2-methyl-5-(4-phenyl

butyl)phenyl)ethanone

Example 26a (64 mg, 0.14 mmol) was reacted over two steps in the same manner
as described for Example 2. The title compound was afforded in 55% yield (46 mg)
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over 2 steps. 'H NMR (300 MHz, CDCls) § 7.28-7.11 (m, 5H), 3.81 (t, J = 5.3 Hz,
2H), 3.78 (s, 3H), 3.09 (g, J = 6.6 Hz, 1H), 2.84 (t, J = 5.3 Hz, 2H), 2.7-2.52 (m,
4H), 2.48 (s, 3H), 2.20 (s, 3H), 1.99-1.78 (m, 3H), 1.73-1.5 (m, 8H), 1.35-1.28 (m,
2H).

Example 29

F
29a) 2-[4-RS-(4-Fluorophenyl)pentyl]-1,3-dimethoxy-5-methylbenzene
3,5-Dimethoxytoluene (0.25 mL, 1.70 mmol) and 4-[RS-(4-fluorophenyl)]
pentylbromide (0.50 g, 2.0 mmol) were reacted as described under General

Procedure H and the crude product was purified by flash chromatography (silica-
gel, petroleum ether/EtOAc 250:1) to afford the product as a clear oil (0.18 g,
33%). 'H NMR (300 MHz, CDCl3) 6 7.10-7.13 (m, 2H), 6.91-6.97 (m, 2H), 6.34 (s,
2H), 3.75 (s, 6H), 2.69-2.76 (m, 1H), 2.53-2.59 (m, 2H), 2.32 (s, 3H), 1.54-1.62 (m,
2H), 1.38-1.43 (m, 2H), 1.35 (d, J = 8.1 Hz, 3H).
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29b) 1-(3-(4-RS-(4-Fluorophenyl)pentyl)-2.4-dimethoxy-6-
methylphenyl)ethanone:

Example 29a (166 mg, 0.56 mmol) was reacted as described under General
Procedure B to give the title compound in 95% yield (189 mg). '"H NMR (300 MHz,
CDClI3) 6 7.13-7.08 (m, 2H), 6.97-6.8 (m, 2H), 6.42 (s, 1H), 3.74 (s, 3H), 3.59 (m,
5H), 2.21 (s, 3H), 1.65-1.43 (m, 2H), 1.41-1.32 (m, 2H), 1.19 (d, J =7 Hz, 3H).

F
29c) 1-(3-(4-(4-Fluorophenyl)pentyl)-2-hydroxy-4-methoxy-6-
methylphenyl)ethanone

Example 29b (189 mg, 0.56 mmol) was reacted as described under General
Procedure B to give the title compound in 98% yield (178 mg). 'H NMR (300 MHz,
CDCl3) & 7.13-7.09 (m, 2H), 7.08-6.8 (m, 2H), 6.23 (s, 1H), 3.8 (s, 3H), 3.59 (m,
3H), 2.69 (q, J = 7.0 Hz, 1H), 2.6 (s, 3H), 2.56 (s, 3H), 1.61-1.5 (m, 2H), 1.5-1.2
(m, 2H), 1.18 (d, J=7 Hz, 3H).
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29d) 1-{4-Methoxy-6-methyl-2-(2-morpholinoethoxy)-3-[4-RS-(4-
fluorophenyl)pentyl)] phenyllethanone

Example 29¢ (14 mg, 0.04 mmol) was reacted with 4-(2-chloroethyl)-morpholine
hydrochloride (9 mg, 0.05 mmol) as described under General Procedure | and the
crude product was purified by flash chromatography (silica-gel,
DCM/EtOAc/MeOH 100:0:0, 90:8:2) to afford the title compound (5 mg, 26%) as a
colourless oil. 'H NMR (300 MHz, CDCl5) & 7.09-7.13 (m, 2H), 6.91-6.99 (m, 2H),
6.43 (s, 1H), 3.73-3.77 (m, 9H), 2.69-2.76 (m, 1H), 2.50-2.62 (m, 11H), 2.21 (s,
3H), 1.55-1.64 (m, 2H), 1.45-1.51 (m, 2H), 1.23 (d, J = 8.1 Hz, 3H).

Example 30

F
1-[3-[4-RS-(4-Fluorophenyl)pentyl]-4-methoxy-6-methyl-2-(2-pyridin-2-yl-

ethoxy)phenyllethanone

Example 29c was reacted with 2-(pyridin-2-yl)ethyltrifluoromethanesulphonate
according to General Procedure F a to give the title compound (22%). 'H NMR
(300 MHz, CDCls) 8 8.55 (d, 1H), 7.60 (t, 1H), 6.91-7.26 (m, 6H), 6.41 (s, 1H), 4.05
(t, J = 6.3 Hz, 2H), 3.73 (s, 3H), 3.14 (t, J = 6.3 Hz, 2H), 2.59-2.68 (m, 2H), 2.34-
2.41 (m, 4H), 2.20 (s, 3H), 1.15-1.58 (m, 7H). MS (ES") m/z 450.‘1 (M + HY).

Example 31
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F

31a) 1-(3-Chloro-5-(4-(4-fluorophenyl)pentyl)6-hydroxy-4-methoxy-2-
methylphenyl) ethanone

Example 29c¢ was reacted as described under General Procedure D to give the
titte compound in 47% yield. '"H NMR (300 MHz, CDCls) & 11.85 (s, 1H), 7.13-7.07
(m, 2H), 6.96-6.89 (m, 2H), 2.71 (q, J = 7.1 Hz, 1H), 2.5-2.62 (m, 5H), 2.54 (s, 3H),
1.65-1.53 (m, 2H), 1.48 -1.35 (m, 2H), 1.19 (d, 3H).

F
31b) 1-(3-Chloro-5-(4-(4-fluorophenyl)pentyl)-4-methoxy-2-methyl-6-(2-

morpholino ethoxy)phenyl)ethanone

Example 31a was reacted over two steps in the same manner as described for
Example 1f from 1d. The title compound was afforded in 35% yield over 2 steps.
'"H NMR (300 MHz, CDCl3) & 7.13-7.08 (m, 2H), 6.96-6.9 (m, 2H), 3.78-3.69 (m,
7H), 2.7 (q, J = 7 Hz, 1H), 2.6-2.53 (m, 4H), 2.5-2.45 (m, 5H), 2.19 (s, 3H), 1.6-
1.19 (m, 7H).
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Example 32

F

1-[3-Chloro-5-[4-(4-fluoro-phenyl)-pentyl]-4-methoxy-2-methyl-6-(2-pyridin-2-
S yl-ethoxy)-phenyl]-ethanone

Example 31a was reacted with 2-(pyridin-2-yl)ethyitrifluoromethanesulphonate
according to General Procedure F to give the title compound (40%). "H NMR (300
MHz, CDCl3) & 8.53 (d, J = 4.4 Hz, 1H), 7.58 (dt, J = 1.8, 7.7 Hz, 1H), 7.04-7.18
(m, 4H), 6.80-6.95 (m, 2H), 4.05 (t, J = 6.3 Hz, 2H), 3.70 (s, 3H), 3.09 (t, J = 6.3

10 Hz, 2H), 2.57 (m, 1H), 2.32-2.44 (m, 2H), 2.29 (s, 3H), 2.17 (s, 3H), 1.18-1.49 (m,
4H) 1.15 (d, 3H).

Example 33
0]
o OH
o
15
33a) 1-(3-(3-(phenyl)propoxy)-2-hydroxy-4-methoxy-6-methylphenyl)

ethanone
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Prepared by a similar method used to prepare Example 1c¢ except 1-(3-

bromopropyl)benzene was used in place of 1-(3-bromopropyl)-4-fluorobenzene.

0]
o
\O O/\/N\)
O
33b) 1-[4-Methoxy-6-methyl-2-(2-morpholin-4-yl-ethoxy)-3-(3-phenyl-

propoxy)-phenyl]-ethanone

Example 33b was prepared in a using a similar method as used in the conversion

from 1d to 1f. '"H NMR (300 MHz, CDCls) & 7.30-7.15 (m, 5H), 6.47 (s, 1H), 4.12 (4,

J=5.7 Hz, 2H), 4.01 (t, J = 6.4 Hz, 2H), 3.82 (s, 3H), 3.69-3.66 (m, 4H), 2.81 (t, J

= 7.3 Hz, 2H), 2.62 (t, J = 5.7 Hz, 2H), 2.52 (s, 3H), 2.47-2.44 (m, 4H), 2.20 (s,
~ 3H), 2.09-2.00 (m, 2H). MS (ES*) m/z 428.0 (M + H").

Example 34

34a) 1-[3-Chloro-6-hydroxy-4-methoxy-2-methyl-5-(3-phenyl-propoxy)-

phenyl]-ethanone

Example 33a was reacted as described under General Procedure D to give the
title compound in 33% yield. "H NMR (300 MHz, CDCl3) § 7.33 (m, 5H), 4.10 (t, J =
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6.5 Hz, 2H), 3.92 (s, 3H), 2.82 (t, J = 7.7 Hz, 2H), 2.58 (s, 3H), 2.38 (s, 3H), 2.12-
2.07 (m, 2H). MS (ES*) m/z 349.2 (M + H").

0
cl
\O o/\/Br
o}
34b) 1-[2-(2-Bromo-ethoxy)-5-chloro-4-methoxy-6-methyl-3-(3-pheny|-

propoxy)-phenyl]-ethanone

Example 34a (4.3 g, 17 mmol) was reacted with 1,2-dibromoethane (40 mL) as
described under General Procedure F to afford the title compound (5.5 g, 100%)
as a red oil. '"H NMR (300 MHz, CDCl3) § 7.33-7.18 (m, 5H), 4.30 (t, J = 6.3 Hz,
2H), 4.09 (t, J = 6.3 Hz, 2H), 3.89 (s, 3H), 3.51 (t, J = 6.0 Hz, 2H), 2.83 (t, J = 8.1
Hz, 2H), 2.52 (s, 3H), 2.20 (s, 3H), 2.14-2.05 (m, 2H). MS (ES") m/z 457 (M + H").

o)
Cl

34c) 1-[3-Chloro-6-(2-cyclopentylamino-ethoxy)-4-methoxy-2-methyl-5-(3-

phenyl-propoxy)-phenyil-ethanone

Example 34b (217 mg, 0.48 mmol) was reacted with cyclopentylamine as
described under General Procedure B (except heated to 65 °C) and the crude was
purified by flash chromatography (silica-gel, MeOH/DCM 5:95) yielding the title
compound (151 mg, 68%) as an oil. 'H NMR (300 MHz, CDCls) § 7.32-7.19 (m,
5H), 4.14 (t, J = 5.1 Hz, 2H), 4.07 (t, J = 6.3 Hz, 2H), 3.88 (s, 3H), 3.24-3.04 (m,
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1H), 2.87-2.79 (m, 4H), 2.49 (s, 3H), 2.19 (s, 3H), 2.10-2.04 (m, 2H), 1.85-1.78 (m,
3H), 1.69-1.66 (m, 2H), 1.56-1.51 (m, 2H), 1.35-1.31 (m, 2H). MS (ES*) m/z 460

(M + H).

Example 35

1-[3-Chloro-6-[2-(3,3-difluoro-azetidin-1-yl)-ethoxy]-4-methoxy-2-methyl-5-(3-

phenyl-propoxy)-phenyl]-ethanone
Example 34b (105 mg, 0.23 mmol) was reacted with 3,3-difluoroazetidine
hydrochloride (2.0 eq.) as described under General Procedure J and the crude

mixture was purified by flash chromatography (silica gel, hexane/Et,O 70:30) to
afford the title compound (21 mg, 20%) as a light orange oil. '"H NMR (300 MHz,
CDCl3) § 7.33-7.20 (m, 5H), 4.07 (t, J = 6.5 Hz, 2H), 4.01 (t, J = 5.6 Hz, 2H), 3.88
(s, 3H), 3.63 (t, J = 12.0 Hz, 4H), 2.85-2.80 (m, 4H), 2.51 (s, 3H), 2.20 (s, 3H),
2.12-2.06 (m, 2H). MS (ES") m/z 468.2 (M + H").

Example 36
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1-[3-Chloro-4-methoxy-2-methyl-5-(3-phenyl-propoxy)-6-(2-thiomorpholin-4-

yl-ethoxy)-phenyl]-ethanone
Example 34b (201 mg, 0.44 mmol) and thiomorpholine were reacted as described

under the General Procedure B (except heated to 65 °C) and the crude was
purified by flash chromatography (silica-gel, EtOAc/hexane 1:4) yielding the title
compound (166 mg, 79%) as an oil. 'H NMR (300 MHz, CDCl3) § 7.33-7.02 (m,
5H), 4.13-4.06 (m, 4H); 3.88 (s, 3H); 2.82 (dd, J = 9.3, 7.5 Hz, 2H); 2.76-2.73 (m,
4H); 2.68-2.64 (m, 6H); 2.52 (s, 3H); 2.20 (s, 3H), 2.13-2.03 (m, 2H). MS (ES*) m/z
478 (M + H).

Example 37

1-[3-Chloro-6-[2-(3.3-difluoro-pyrrolidin-1-yl)-ethoxy]-4-methoxy-2-methyl-5-
(3-phenyl-propoxy)-phenyl]-ethanone |

Example 34b (58 mg, 0.13 mmol) and 3,3-difluoropyrrolidine hydrochloride (2.5
eq.) were reacted as described under General Procedure J and the crude product

was purified by flash chromatography (silica gel, hexane/Et,O 70:30) to afford the
title compound as a pale yellow oil (10 mg, 16%). 'H NMR (300 MHz, CDCl3) &
7.33-7.18 (m, 5H), 4.08 (t, J = 6.2 Hz, 4H), 3.88 (s, 3H), 2.96 (t, J = 13.4 Hz, 2H),
2.85-2.73 (m, 6H), 2.51 (s, 3H), 2.31-2.13 (m, 2H), 2.20-2.04 (m, 2H). MS (ES")
miz 482.1 (M + H*). |

Example 38
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1-[3-Chloro-6-[2-(3-hydroxy-azetidin-1-yl)-ethoxy]-4-methoxy-2-methyl-5-(3-

phenyl-propoxy)-phenyl]-ethanone

Example 34b (207 mg, 0.46 mmol), CsCO; (2.48 eq.) and 3-hydroxyazetidine
5 hydrochloride (1.4 eq.) were reacted as described under General Procedure L and

the crude product was purified by flash chromatography (silica gel, hexane/Et,O
1:1) to afford the title compound as a pale yellow oil (34 mg, 16%). 'H NMR (300
MHz, CDCl3) 6 7.33-7.20 (m, 5H), 4.40 (quintet, J = 6.7 Hz, 1H), 4.07 (t, J=6.5
Hz, 2H), 3.98 (t, J = 5.7 Hz, 2H), 3.88 (s, 3H), 3.67-3.62 (m, 2H), 2.96-2.91 (m,

10 2H), 2.85-2.80 (m, 2H), 2.73 (t, J = 5.7 Hz, 2H), 2.51 (s, 3H), 2.19 (s, 3H), 2.13-
2.03 (m, 2H). MS (ES*) m/z 448.2 (M + H").

Example 39

15
1-[3-Chloro-6-[2-(3-oxo0-azetidin-1-yl)-ethoxy]-4-methoxy-2-methyl-5-(3-

phenyl-propoxy)-phenyl]-ethanone
Oxalyl chloride (14 uL, 0.17 mmol) was added to a solution of DMSO (22 L, 0.31

mmol) in anhydrous DCM (0.5 mL) at -78 °C was added and the reaction mixture
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was stirred at -78 °C for 0.5 h. Example 38 (25 mg, 0.05 mmol) in DCM (3 x 200
pul) was added and the reaction mixture was stirred at -78 °C for 0.75 h.
Triethylamine (84 pL, 0.60 mmol) was added and the reaction mixture stirred for a
further 0.5 h at -78 °C before warming to 0 °C and stirring for a further 0.5 h. The
solvent was concentrated under vacuum and the crude was purified by flash
chromatography (silica gel, Et,0) to afford the title compound (13 mg, 59%) as a
pale yellow oil. '"H NMR (300 MHz, CDCls) & 7.30-7.20 (m, 5H), 4.13 (s, 4H), 4.10
(t, J=6.0 Hz, 4H), 3.88 (s, 3H), 2.98 (t, J = 5.6 Hz, 2H), 2.85-2.80 (m, 2H), 2.51 (s,
3H), 2.20 (s, 3H), 2.12-2.07 (m, 2H). MS (ES*) m/z 446.3 (M + H").

Example 40

F
1-{3-Chloro-6-(2-dimethylamino-ethoxy)-5-[3-(4-fluoro-phenyl)-butoxy]-4-
methoxy-2-methyl-phenyl}-ethanone

Example 8a (50 mg, 0.10 mmol) was reacted with 1.0 M solution of dimethylamine
in THF (1 mL, 1 mmol) at 55 °C at for 24h. The solvent was removed under
vacuum and the crude mixture was suspended in Et;O (910 mL) and 2N HCI (10
mL). The ethereal layer was separated, dried over MgSO,4 and evaporated to
dryness. The isolated white solid was again suspended in mixture of Et,O and
hexane (1/9) sonicated for 1 minute and solid was filtered and dried. The isolated
solid was suspended in DCM and washed with NaHCO3 (54) solution. The organic
layer was dried over MgSO,; and evaporated to dryness to afford the title
compound as a pale yellow oil (26 mg, 56%). '"H NMR (300 MHz, CDCl3) & 7.20-
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7.15 (m, 2H), 7.00-6.95 (m, 2H), 4.05 (t, J = 6.0 Hz, 2H), 3.96 (t, J = 6.6 Hz, 2H),
3.82 (s, 3H), 3.03-2.96 (m, 1H), 2.57 (t, J = 6.0 Hz, 2H), 2.49 (s, 3H), 2.27 (s, 6H),
2.18 (s, 3H), 2.03-1.98 (m, 2H), 1.29 (d, J = 6.9 Hz, 3H). MS (ES")Y m/z 452.2.2 (M
+ HY).

Example 41

c _N_HCI
r

F

1-[3-Chloro-5-[3-(4-fluoro-phenyl)-butoxy]-6-(2-imidazol-1-yl-ethoxy)-4-

methoxy-2-methyl-phenyl]-ethanone
Example 8a (50 mg, 0.10 mmol) was reacted with imidazole (8.0 eq.) as described
under General Procedure G and the crude mixture was dissolved in DCM and HCI

gas was bubbled through it for 3 minutes. Then, solvent was removed under
vacuum and the residue was suspended in dry ether and triturated to afford the
titte compound as a off-white solid (22 mg, 45%). 'H NMR (300 MHz, CDCl,)
8 9.57 (bs, 1H), 7.33 (bs, 1H) 7.19-7.14 (m, 3H), 7.02-6.96 (m, 2H), 4.60 (bs, 2H),
4.37 (bs, 2H), 3.89-3.76 (m, 5H), 2.88-2.93 (m, 1H), 2.32 (s, 3H), 2.16 (s, 3H),
1.94-1.96 (m, 2H), 1.27 (d, J = 6.6Hz, 3H). MS (ES") m/z 475.2 (M + H").

Example 42
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F
1-{3-Chloro-5-[3-(4-fluoro-phenyl)-butoxy]-4-methoxy-2-methyl-6-[2-((S)-3-
methyl-morpholin-4-yl)-ethoxy]-phenyl}-ethanone

Example 8a (74 mg, 0.16 mmol) was reacted with (S)-3-methylmorpholine (3.0
eq.) as described under General Procedure G and the crude mixture was purified
by flash chromatography (silica gel, hexane/Et,O 1:4 ) to afford the title compound
as a pale yellow oil (51 mg, 65%). '"H NMR (300 MHz, CDCl3) § 7.20-7.15 (m, 2H),
7.01-6.95 (m, 2H), 4.05 (t, J = 6.0 Hz, 2H), 3.95 (t, J = 6.6 Hz, 2H), 3.83 (s, 3H),
3.79-3.57 (m, 4H), 3.22 (dd, J = 8.7, 11.1 Hz, 1H), 3.12-2.88 (m, 2H), 2.74 (m,
1H), 2.55-2.35 (m, 6H), 2.18 (s, 3H), 2.07-1.96 (m, 2H), 1.29 (d, J = 6.9 Hz, 3H),
0.96 (d, J = 6.0 Hz, 3H). MS (ES*) m/z 508.2 (M + H*).

Biological data

Potency of compounds to inhibit the human Kv1.3 ion channel was determined as

follows:

ECso values for inhibition of Kv1.3 currents were determined by the method
according to Schmitz et al (2005) Molecular Pharmacology 68, 1254-1270 with the

following differences:

1. Human Jurkat cells (which endogenously express hKv1.3) or Chinese Hamster
Ovary (CHO) cells stably transfected with hKv1.3 were used in place of

transfected rat L929 cells.
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2. All electrophysiology was performed'using planar patch clamp (Port-A-Patch,
Nanion Technologies Gmbh, Munich) in contrast to conventional patch clamp.
3. EC50 values shown were determined from averaged dose response data

obtained from 3 or more cells.

Table 1

Example Structure ECso Kv1.3
Numbers

2 . <50 nM
[¢]
' H
\omN\O

4f : ? <50 nM
N :[ :[ S
o (o] N

5 9 <50 nM
[o}
\o o/\/N
(o]
F
6 1 <50 nM




oo*/ 150-300 nM37 u_z 00 AOS5 0/ * 150-300 nM

35. ¢, 0* >300 nM
WO 2009/043117 PCT/AU2008/001480
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Example Structure ECso Kv1.3

Numbers

7d 3 <50 M
! F
DOOve
. (o) o) N

8b 1 <50 nM

10 . <50 nM
~o 0/\/@

12 i F | <50 nM

15 Y [ <50 nM
ST




38z0bz0OO. 0O0/0* >300nM39 0bz_0. 050/

* >300 nM
WO 2009/043117 PCT/AU2008/001480
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Example Structure ECso Kv1.3
Numbers
17 o <50 nM
o o/\/Q\F
o]
18b o <50 nM
~o o ™~° SN
o] N~
;
22b o <50 nM
~ AT
g
!
23 o i <50 nM
N\,
0 f o/\/\N()s\‘:o
o
)
26b <50 nM




conparator Ac 40 Et NHO(CH2) 3Ph >300 nM
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Exanpl e Nunbers Structure EC50 Kvl. 3 conparator Ac 40

WONPIO4TH2) 3Ph >300 nM conpar at or PCT/AU2008/001480
-94 -
Example Structure ECso Kv1.3
Numbers
27 <50 nM
32 <50 nM
4 o i . | <50nM
J D
1f o ~ 50-150 nM
[0}
\Oﬁf/\/'\l\j
o}
F
3c ~ 50-150 nM
\O O/\/N\j
(0]
F




C 00 >300 nM conparator 41 0\0O o Xo >300 nM 33a
conparator o >300 nM WD 2009/ 043117PCT/ AU2008/ 001480

WO 20004311Exanpl e Nunmbers Structure EC50 Kvl. 3 PCT/AU2008/001480
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Example Structure ECsp Kv1.3
Numbers
9 o 1 50-150 nM
H
\0 /\/':l
Fo0
;
11 N - | 50-150 nM
o 0/\/"0/
(o]
F
14 o i 50-150 nM

16 o i d’F 50-150 nM
~o 0/\/N

19 3 50-150 nM
o
~o oM




So 02 0\ \O 41 >300 nM conparator 40 AcNHO(CH2), Ph
>300 nM conpar at or 40 AcNHO(CH2) 3Ph >300 nM conpar at or

WGE009/0¥ANOCCcH2) , ph PCT/AU2008/001480
-96 -
Example Structure ECs0 Kv1.3
Numbers
20 o . | 50-150 nM
(T~
~o o/\/N
(o}
F
24 o i 50-150 nM
N A
5 |
F
31b 7 50-150 nM
Cl O ,/\O
\O o/\/N\)
F
34c o i 50-150 nM
~ /\/N
I?( e
36 o i ~ 50-150 nM
o o N\j
(o}




>300 nM conparator 40 MeONH(CH2), Ph >300 nM
conparator 0 . MeONHC(=0) (CF12)2Ph >300 nM
w@Gei0e04i1vi ty Dat a EC50 val ues for inhibiti oPCOAU2008/001480
Kvl.1l and Kvl1l.5 currents were determ ned by the nethod
according to Schmtz et al (2005) Ml ecul ar
Phar macol ogy 68, 1254-1270 5with the foll ow ng
di fferences: 1. Chinese Hanmsteg7Ovary (CHO cells
stably transfected with hKvl.1l and hKvl.5 were used in

pl ace of transfected rat L929 cells. 2. Al
el ect rophysEgy Was PeT I nEQGUST g prapar ch
cl anp (Por E’%{ﬁ% ch, Nanlsgljr?éﬁ'}élghnol ogi egbﬂwgﬁﬁg

Muni ch) i n Nombeest to conventional patich clanp.

40 o i 50-150 nM
I
\omh‘\

42 o i Y\ 50-150 nM
\omb‘\/?

comparator © 150-300 nM

13 o 7 150-300 nM
\oj©\)c‘>\ S




WO 2009/ 043117PCT/ AU2008/ 001480 - 101 - 3. EC50 val ues
shown were determ ned from averaged dose response data
W@DRioai#sad? from 3 or nore cells. Exanpl e 7dPCT/AU2008/001480
Selectivity for Kvl.3 over Kvl.1: 45-fold, selectivity
for Kvl.3 over 5Kv1.5: 37-fold. Exanple 8b Selectivity

for Kvl.3 over Kvl1l.1: 33-fold, selectivity for Kvl.3
over Kv1.5: 35-fold. The refercegce in this
specification to any prior publication (or informtion
derived 10 fromit), or to any matter which is known,

IS not, ang=shotldrnot—begakenas—an—ackpow eggrent
or admi ssi gﬁxq;pp%y form oﬁtrug:‘é §estion tﬁgﬁokﬁzg prijor
publ i cati onN(@ber$f or matijon derived fromit) or known
matter forpps_part of thelcommon general}l know edge in
the field [o33ndeavour tq¢ whi¢h Jt hi s _spe&p8i308Mn
rel ates. 15Throughout thils spegi 9 cAtifoh and the
claims whijch fol [ow, unlés® e oCont ext| r equires
otherwi se,| the word "conprisg®, and varjations such jas

"“conprises" and "conprisiing~, wll be upderstood to
inmply the [inclusion of aj|stated integer|or step or
group of i|ntegers or step t not the pxclusion of

any other |integer or step or group of ipntegers or
steps. WO 2009/ 043117PCT/ AU200§/ 001480| 150-320-nMHE
CLAI M5 DEFI NI NG THE | NVENTF AﬁéFCLLCMB: 1A
conmpound of formula (1) or> alet™t"Ner epf : wher eijn
o}

35 - ~[>300 nM
F
\o O/\/N/j
o}

38 o f >300 nM
OH
~o o/\/N/://
o
39 . | >300nM
o o/\/N/j
comparator Ac >300 nM

EtNH O(CH,),Ph




Rl and R2 are independently selected from hydrogen,

cyano, hal

wW@bkdogh431opt i onal | y substituted aryl,

- (0) OR,

optionally substituted al kyl,
optionally substituted al kynyl,
substituted C3_7 cycl oal kyl,

al kenyl ,

het er ocycl

optionally substltuted aryl)

O, nitro,

optionally 10 substituted | ower
-OR, - C( Oh/AU2008/001480

OC(0)R (where Ris selected from hydrogen,

yl,

opyLonal |y

optionally substituted heteroaryl,
-C(O)NR R,

optionally substituted

optionally
substituted
and
-NR C(0) R

and -NR R
sel ected f
| east one
selected f

VW\ICF\ [=1]

r%’fﬁ"ﬁ? rogen of
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substitute
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a single b
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singl e bon

régmpaatemal [y
substi t ut ed

yl ene; or
ond, -0-, -C(O
(where R' is {
substituted al
ptionally subst

(i)

yl, optionally
substituted ar
d, -0-, -C(0)-

C2-
d C2_6 al kynyl ¢
up of 2-6 atong
substituted C2
d C2-6 al kenyl ¢

d C3_7 cycloal k

5

r optiona
10 Yis
-NR" -
fromh
ptional l

ituted al kynyl
yl, opty
substi t

onal |y
yl); {C;;(s

o d

- 5300 kM ene,
or optional
a dival ent
ected from
ptionally
l'y substitut
sel ected fro
-C(ONR'-, O
ydr ogen,
y substituted
optionally
substituted
het eroaryl,
ected froma
C(O)NR'-, or

33a
comparator

ted 15
- S

(o]
\o/ﬁjfi:

sel
(o]

>300 nM

at

ed

R

ed

-

and




NR' C( 0) -

(where R
optionally substituted al kyl,
w@bkwemnyd117 opti onal |y substituted al kynyl,
substituted 20C3.7 cycl oal kyl,

is selected from hydrogen,

optional ly substituted
opt | PCIEAU008/001480
optionally substituted

het erocyclyl, optionally substituted heteroaryl, and
optionally substituted aryl); R5 is selected from
optionally substituted al kyl,-1§R -C(0)R, -C(0)OR

SR, (where Ris selected fromoptionally substituted

C2-7 al kyl, opt| onal | y substituted al kenyl 25
optionally Lutcu at tr—optiona sybstiytuted
C3_7 cycl oaﬁ%ﬁ'bll opti onaljl K%t}%{%rset ituted E&%M ygcl yl
opti onal | y| Nuhfiderg ut ed hgteroaryl, and ¢pptionally
substitute - R, -NR CO)R" =

(where R pfRMRaraiee i ndgpende sel ec?380MMm
hydrogen or |ower alkyl);l WD

2009/ 043117PCT/ AU2008/ 001480 - 104 - optionally
substituted heterocyclyldxy or < RR'R'" (where R' is
sel ected fyom hydrogen, gptiondlly substituted al kyl
optional | y| substituted allkeny[, optionally substitutgd
al kynyl , optionally subst|itgted C3_7 cycl oal kyl
optional | y| substituted hegtenocyclyl, optionally
substituted heteroaryl, dng@ optionally substituted
aryl, and |5 where R' is |seleti{gd frompptionally
substituted al kyl, optionally subst i tuted al kenyl ,

opti onal | y| sordapaidtot ed allkynyl, oﬁtl onal| bg08ubAt i t ut pd
C3_7 cycl opl kyl, optionall y S het erocycl yl
optional | y| substituted hat thi onal |y
substituted aryl); and 1QR¥ |s selog%ipéd from
optionally cOred arny op{i opal 1y ut ed
aryl oxy, Op?l oEé ‘3 subst | t ut et eroaf §P,§ét(')1|r'3\¥| onal | y
substituted heteroaryl 0X Y, Acyit na;kCHWrs Ibst it ut ed

het er ocycl | ly isubstit ||f gd hetergcyclyl oxy
or -NHR " (e#feparater s dele Pt om h/a?’%é\M
optional | yj substituted al %/ | onal | y substituted
al kenyl, optionally subst|i Yt ed af optionally
substituted €3 7T oat Ry cIOﬂaI bxitutre
het er ocycl y?éﬁgé{ T%fﬁal 'y subi’\:‘t ed he é?ggm, and
optional | y] substituted ar|yep NHERgBTpound accor di hg
toclaimillor _a salt thprpnf \A}nprmn Riland R2 are

i ndependen} ¢gmparatet ed fr|o ho, hal o| >3P0 M/
optional ly| substituted Ic Ml=pxcdB pptional |y
substituted-aryl —-OR - Q(0)R - C(0)OR1-0C(0)R (whete

R is selected from hydrogen,

ally substit

optionally
uted al kenyl,

substi t ut ed
optionally

Siketiyity'D | kynyl, optionally substituted C3_7

BCiowdlugs ,foomh'lbltlahqu Kubdt anditked . heuerenty svere, determined by the

SBEORrarcbedng b jSohatzoshes (2085 Mol aiicagay 68, 1254-1270

5 (Wilttfre filoRIMg (‘I_fffe?Hrﬁ:es.
1. Chinese Hamster Ovary (CHO) cells stably transfected with hKv1.1 and
hKv1.5 were used in place of transfected rat L929 cells.
2. All electrophysiology was performed using planar patch clamp (Port-A-
10 Patch, Nanion Technologies Gmbh, Munich) in contrast to conventional

patch clamp.
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15

25i ndependent |y sel ected from hydrogen or | ower
al kyl). 3. A conpound according to claim1 or a salt
wo b@peefiivherein RL and R2 are independentl|y sPCEAU2088/001480
from hydrogen, cyano, halo, optionally substituted
| ower al kyl, -0-optionally substituted | ower alkyl,
-C(0)-optionally substituted | ower al kyl, 30 and
-C(0O)NR R'" (wherein R and R'- jane i ndependently
sel ected from hydrogen or |lower alkyl). WO
2009/ 043117PCT/ AU2008/ 001480 - 105 - 4. A conpound
accer ¢ Y. I
ot esiC i LALRR iR Verf el Iroi HysFagé) ose response data
opt i onbtdined froat Bloninesteaddlly) , opt i onal |y substituted
al kenyl , optionally'substituted al kynyl, optionally
substituted heteroaryl, optionally 5substituted C3-7
Eg( h‘gﬂé e1&ti‘3 8F“Nv|1y3 ggf’%ﬂlﬁ? :e@? 'f@lﬁerse@éﬁyi‘ty for Kv1.3 over
|onal y su tituted 7 cycl oal kyl, or
K1 dpt37eiedd.| y subst ituted heteroaryl. 5.A conpound

cordi 0 al.m4 sal t ere erejn,. .S
Expaste d SBITaiIg on K on 2Vl Kulole PoPEa sBlegyry g Kv1.3 over
Ky1@pt3sofppd | y substituted lower alkyl. 10 6. A
conmpound according to any one of clains 1 to 5 or a

salt thereof wherein L is a divalent |inker group of
| - . - Q. .
1 o RSB ) SRR 17 cr
gptn ﬂnacbdté) anyp shattertwellichyis a(riowmn? aiolk,yzhncglsbupld ri(ﬂ bé taken as an
co nd according.to any qne of claing 1t
BakToPRdBRIIY o adanssion of @y TaiT0 &f SHESPTIACLInaG 1Al prist publication
gﬁr‘ﬁnfgr |ohrbérf%%gtffbrﬁ‘?t2%9'k gwhrrﬁahgﬂfo@nﬁl part Sf‘ﬁve &dmhhon general

eny yny ene. . A conpound
koowledigegn tthe fiald anmwavouatmwhmhttbns‘/spacufa:agam relates.
t her eof wherein '
Throughout this specification and the claims which follow, unless the context
requires otherwise, the word "comprise", and variations such as "comprises" and
"comprising”, will be understood to imply the inclusion of a stated integer or step or
group of integers or steps but not the exclusion of any other integer or step or

group of integers or steps.
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R7 is selected fromoptionally substituted aryl,
optionally substituted aryloxy, optionally substituted

wedoengrryl , optionally substituted heteroaryl BXEAU2008/001480

optionally substituted heterocyclyl, or optionally
substituted heterocyclyl oxy. 259. A conpound accordi ng
to claim8 or a salt thereof wherein R7 is optionally
substituted aryl. 10. A conpoungpaccording to any one
of clains 1 to 9 or a salt thereof wherein Y is O 30
WO 2009/ 043117PCT/ AU2008/ 001480 - 106 - 11. A

Wﬁ@#ﬁ@@ﬁ@m THEMEGTION AREAS FOLBIS0L 7,

12. A conpound of fornul a (la) or a salt thereof:
vvherel n 10R and R2 are jndepepdently selected from
Ay dr ofesPmegenof fosmyla H) PFésaBé'ﬂ‘?'@ﬁ Iy substituted
| oner al kyl, optionally substituted aryl, -OR -C(0)R,
-C(0)0R, - OC(O)R (where Ris selected from hydr ogen,
optionally substituted alfyl, @ptionally substituted
al kenyl, optionallygsubstjtutegd al kynyl, optionally
substituted C3_7 cyc] 0 optrenal |y s%gst ituted
het erocycl yl, optionall lStItu ed 15het¢roaryl, and
optionally substlt > ,G(} R', -NR C(0)R
and -\NR R’ RS vARRE

wherein

R and R; are independently selected from hydrogen, cyano, halo, nitro, optionally
substituted lower alkyl, optionally subétituted aryl, -OR, -C(O)R, -C(O)OR, -
OC(O)R (where R is selected from hydrogen, optionally substituted alkyl,
optionally substituted alkenyl, optionally substituted alkynyl, optionally substituted
Cs7 cycloalkyl, optionally substituted heterocyclyl, optionally substituted
heteroaryl, and optionally substituted aryl), -C(O)NR'R", -NR'C(O)R" and —NR'R"
(where R and R" are independently selected from hydrogen or lower alkyl), and

wherein at least one of Ry and R; is other than hydrogen;

Re is selected from cyano, halo, nitro, optionally substituted alkyl, optionally
substituted alkenyl, optionally substituted alkynyl, optionally substituted aryl,
optionally substituted heteroaryl, optionally substituted C;; cycloalkyl, optionally
substituted Cs.7 cycloalkenyl, -OR, -SR, -C(O)R, -C(O)OR, -OC(O)R (where R is
selected from hydrogen, optionally substituted lower alkyl, lower alkenyl, lower
alkynyl, optionally substituted Ca.; cycloalkyl, optionally substituted heterocyclyl,
optionally substituted heteroaryl, and optionally substituted aryl), -C(O)NR'R", -
NR'C(O)R" and -NR'R" (where R' and R" are independently selected from
hydrogen or lower alkyl);
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(where R and R' are independently selected from
hydrogen or |ower alkyl), and wherein at |east one of

WOR00aMEB1IR2 i s ot her than hydrogen; 20R6 is selBCI/ati2008/001480

fromcyano, halo, nitro, optionally substituted al kyl,
optionally substituted al kenyl, optionally substituted
al kynyl, optionally substituted aryl, optionally
substituted heteroaryl, optiangkl.y substituted C3_7
cycl oal kyl, optionally substituted C4_7 cycl oal kenyl,
-OR, -SR -C(0)R, -C(0)0OR, -0C(0)R (where R is

sel ected from hydrogen, |ower alkyl, |ower alkenyl,

| ower al kynyl, optionally 25substituted C3_7

tys @ald:n?dlentoDﬁke?ggtdo%sﬂ%/h;durggolg%aaflgzl%sdled:lteg from optionally
t1ona -
Shbefiiital Graaliotans., potcnaivostbeiiiac Camalkonyiag, or optionally

%Wgttuted%gg engRﬁlt PyNR' C(0)R' and -NR R' (where R and

are 1 nde sel ected from hydrogen or | ower
alkyl); 5L is a divalent |inker group of 2-6 atons in

th, sel bst it ut ed .

LTS B2 oBBler InkeBf oC8in 87 26 21083 e erulihsierted from optionally

995$tﬂ01@|d| Coaubiyldnd, edpt%afﬂ ab&uﬁub@@ecze alkehylen®, 6or optionally
di val ent [ inker "group atons in length sel ect ed

substitadedsCzd R%’@Yi@ne@ 6 10aI kenyl ene, or C2_6
al kynkfll)eefg Y | s seI ected from single bond, -0-,

- (0) , ~C(O)NR'-, or -NR" C(O)- (where
R' is sel ect ed from hydrogen, optionall y substituted
al kyl, optionally substituted al kenéa, tionally

Tt

¥ub%ﬁeﬁﬁt% T8y Ay PGSy Baal . SEEDNA t et NS -7 -CONR™, or -
@Her OR: @ngg'e\ﬁteﬂﬂ?ﬁﬁhtW&g 85t ® SHQIryV substituted alkyl,

optlon [ stituted heteroary d op
epticnallyusdxstituted Jalkartyl,i aptioriadly tseitdsfitubed afityingh adpltlpnally substituted

EUbSth:ytcVoa‘?kylal K llbnaly subcét%éd %@r ycly§ o&ﬁ("gnalﬁt substituted

heteroaryl, and optionally substituted aryl);

Y'. is selected from a single bond, -O-, -C(O)-, -S-, -NR"™-, -C(O)NR"-, or -
NR™C(O)- (where R"™ is selected from hydrogen, optionally substituted alkyl,
optionally substituted alkenyl, optionally substituted alkynyl, optionally substituted
Cs7 cycloalkyl, optionally substituted heterocyclyl, optionally substituted
heteroaryl, and optionally substituted aryl);

Rs is selected from optionally substituted alkyl, -OR, -C(O)R, -C(O)OR, SR, (where
R is selected from optionally substituted C,; alkyl, optionally substituted alkenyl,
optionally substituted alkynyl, optionally substituted C;; cycloalkyl, optionally
substituted heterocyclyl, optionally substituted heteroaryl, and optionally
substituted aryl), -C(O)NR'R", -NR'C(O)R" and —-NR'R" (where R' and R" are
independently selected from hydrogen or lower alkyl);

R4 is selected from substituted aryl, substituted aryloxy, optionally substituted
heteroaryl, optionally substituted heteroaryloxy, optionally substituted heterocyclyl,
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Ris selected fromoptionally substituted C2_7 al kyl,
optionally substituted al kenyl, 20 optionally

waapsvixiut ed al kynyl, optionally substituted OBCTIAU2008/001480

cycl oal kyl, optionally substituted heterocyclyl,
optionally substituted heteroaryl, and optionally
substituted aryl), -C(O)NR R', -NR C(O)R" and -NR R’
(where R and R' are independeqjqdy sel ected from
hydrogen or lower alkyl); 25R4 is selected from
substituted aryl, substituted aryloxy, optionally

e by 515 Ry DAL AL LRy, e oot o

HyldrSdeH Iu ﬁdl’ﬂfﬂ?/ substiutedt alkgr yeptiorany QJbstiNR'edR'alkenyl optionally
(where R' is selected from hydrogen, optiona

mﬂtm@a elkynyky pptigpallyo ﬁab$tjlumb§tsm gt%a'hvlk quﬂona"y substituted
%@%@2@& A {ﬂiﬁgﬁ?ﬂ% %Plﬁgltﬁﬁﬁy Bo%t? ﬂggﬂﬂﬁbn%‘it?%hbs%?éh aryl, and

30EeeRItis | sdlectept frorraldgtloaatb,stsubstmmedt edlkeylp aypfionaiyn csubstituted
tionall stitut ryl, anpd er R' is.sel ected .

ralkaRvbptarsinaRly surifitedt @&vavﬂypw{] llyo ribRyiuted €57 cycloalkyl,
ﬁ)ﬁh 566 ttM@dzﬁ)&gt&é/% dpbhAli A08HOABReterddtl, and optionall

a FW op?llona ly s Mtute HJ{Zkynyl optionally P y

siuttnstltuted ew/l)}cand cycl oal kyl, optionally substituted

het erocyclyl, optionally substi t ut ed het eroaryl, and

optionally substituted aryl); and 5R7 is selected from

PR iPrliddted Uipsini optiesally Substitdtddd rayll yotﬂldmsllytsubﬁﬁtuted aryloxy,
aryl ox optional ly substituted heteroar hﬁfﬁtl ona '
[

iionplly sslystitited diatenosryl, opgienaihasHpsty rearyloxy, optionally
et{b‘%flf?ﬁ h3élter8[:y89l 'g?)‘ﬁ%\%%y §H9§ﬁ Uit ﬁgt rocdlclylm‘(:y or -NHR" (where

erocycly oun accor
R" ds S&Idctédtélromfhyuhmw mp%onaﬂyd sbstiuéed atkyl, optlonally substituted
i nde ndentlé selectgd fro

AKEBha ARJOBHE  # R GeF o ARYTY . kgPtOGRID, shisfifited Cor cycloalkyl,
%H?ﬁ)hbﬁ*‘sﬁgstﬁ[l d het%cyt@@ Btonafl @h@ﬁttut&cﬁ%%ér‘w @ optionally

I's sel ect rom hydrogen, optionally substituted
aubglituteharybnal | y substituted al kenyl, optionally
substituted al kynyl, optionally substituted C3 7
cycloal kyl, optionally substituted heterocyclyl,

apt i onRlcbyh t adddréifl h@t(ﬂéml‘lydw afsmi tﬁetedfrwttéryeml& and R; are
substitute R', -NR C(0)

(Im@dentarﬁfl@tearf@% rﬁi’@ﬂenbét‘i’t |r9tr%e¢@tqr@é!yf%ﬁ¥'wted lower alkyl,
it%/quo?lg sﬁBstLtatéégar ?ﬁ{l KR - C(\g‘)\,ﬁt('-elrl é?g@igﬁu%gﬂ@mhg% RGs selected

al m or a 'her €of
|fmtﬁpe1ydeasgdry optionalyd Sulstittedr calleyl, optiorallyhaslubstituted  alkenyl,

b d |
oraly: psbiien’ 2y, Riopnly Seitey Coserial optionaly
'%ﬁttﬁé&whet@%@ eI, O) A orh"allﬁv\’f&b@tltuté:ﬂ @té‘t’et’a'arﬁreland optionally

endent | ect ed fromhydrogen or | ower

Ky
Jsmbst\tutem:aml)d Gc{amlaﬂﬁ'g -NR'G )Ra'nendf—NRd?'hﬁwmerq ‘1and R" are

mdepesnadently se'iec(t)ed from hydrogen or lower alkyl).

3. A compound according to claim 1 or a salt thereof wherein Ry and R, are
independently selected from hydrogen, cyano, halo, optionally substituted lower
alkyl, -O-optionally substituted lower alkyl, -C(O)-optionally substituted lower alkyl,
and —C(O)NR'R" (wherein R' and R" are independently selected from hydrogen or

lower alkyl).
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25 wherein R and R2 are independently selected from
cyano, halo, optionally substituted | ower alkyl, -OH,

WO eogfsitonhal |y substituted | ower al kyl, PCT/AU2008/001480

-C(0)-optionally substituted | ower al kyl, and

-C(O)NR R' (wherein R and R' are independently

sel ected from hydrogen or |ower alkyl). WO

2009/ 043117PCT/ AU2008/ 001480 -10kQ9 - substituted

al kenyl, optionally substituted al kynyl, optionally
substituted heteroaryl, optionally substituted C3_7
cycl oal kyl, -0-optionally substituted |ower alkyl, -0-
optionally substituted C3_7 cycl oal kyl, or

4)- OptA comipbyind esbiding trlahg beeafrgldimsS1Lio 8 aranpaititiiereof wherein
accordi nq to claim16 or a salt

h f wh ' [ .
35 BRREtER 1A VB0 oRIPo ABIOTAIY BRI PN KGRtonsy substituted
kAR Sty SubSituhed Syl Rinfihial) sybdiiutch AEEROAH optionaly
tsbstitotedvi@s.eiaycloalkyl,a -Qroptiopally | sutstitutgdolgwesf atkyg -O-optionally

FRETipln G B3yl B grlel stiphgIepRRRoany b
optionally substituted by a | ower al kyl group. 19.

A compound according to any one of clainms 12 to 18 or .
®.sal tA campssndvarsoeding (to dlaimy4dprvalsalitthereafavheyesuRs is selected

SorkB16 BAoA SRS 6 R o 5 e .
according to any one of clainms 12 to 19 or a salt
t her eof v\,hereiaI R7 is selected from

optjonally .
Subst iA GORROKPY |accaisting i,y OBgIA GRS (AT Gigalt thereof wherein
) P . j 1at riwl td
S5 PO R DAL en g dBaL o g aoene, 1
ladkenytene; | orl Co.9 alkypyienrakebgh fyshich unayl be optionally substituted by a
het erocycl yl oxy. 21. A conmpound according to claim 20
dpwer glg%tg HBreof wherein R7 is optionally substituted
aryl. 25 22. A conpound according to any one of clains

12 to 21 or a salt thereof wherein Y is a single bond .
dr 0. Agompeung@saarding foanyrae@figjaigs t i Boriansaltyereof wherein

L' is a divalent linker group of 1-6 atoms in length selected from C4 alkylene, C2

alkenylene, or C, alkynylene.

8. A compound according to any one of claims 1 to 7 or a salt thereof wherein
R; is selected from optionally substituted aryl, optionally substituted aryloxy,
optionally substituted heteroaryl, optionally substituted heteroaryloxy, optionally
substituted heterocyclyl, or optionally substituted heterocyclyloxy.

9. A compound according to claim 8 or a salt thereof wherein Ry is optionally

substituted aryl.

10. A compound according to any one of claims 1 to 9 or a salt thereof wherein
Y'is O.
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wherein 5Ri and R2 are independently selected from

whyapogpan; cyano, halo, nitro, optionally subsPCT/AU2088/001480

| ower al kyl, optionally substituted aryl, -OR -C(0)R,
-C(0)0R, - OC(O)R (where Ris selected from hydrogen,
optionally substituted al kyl, optionally substituted
al kenyl , optionally substitutegeal kynyl, optionally
substituted C3_7 cycloal kyl, optionally substituted
het erocyclyl, optionally substituted 10heteroaryl and

tional | t] I 0
aﬁd h?’c&}ﬁp?)mgr é&t{férﬁﬂ}ga rt%ﬁngr gﬁ:iéna glggn 2 Ill\tlé€ {s%eloaerg% sdalt thereof
wheneinydrio @eand iy iseansinglel bord or @nd vvherel n at | east
one of R and R2 is other than hydrogen; 15R6 is
sel ected fromcyano, halo, nitro, optionally
bst it ted al kenyl,
ggt [ orﬁ\ ﬁ@sg%(gpﬁodﬁgﬁdé Q?&b% S?Hkg'g%ﬂegﬂal |y substituted
aryl, optionally substituted heteroaryl, optionally
subst ituted C3_7 cycl oal aptional |y substituted

C4-7 cycl oal kenyl, - OR, H(0)R -C(0)0OR -0C(0)R
(where Ris selectéﬁ p JPegen, |ower al kyl, | ower
al kenyl , I ower al kynyl, y 20 subghy tuted C3_7
cycl oal kyl, optionally ultutqg het er ocycl yl ,

optionally substitwmR ~rpd optlonally
substituted aryl), -C(0)NR R", -NR' C?O)R‘ and -NR R
(where R and R' are inde\f)endently sel ected from
hydrogen or |ower alkyl); 23L is a divalent |inker
group of 2-6 atons in length selected fromoptionally
substituted C2-6 al kyl ene, Bptionally substituted C2-6
al kenyl ene, or optionally substituted C2-6 al kynyl ene;

wherein

Ry and R; are independently selected from hydrogen, cyano, halo, nitro, optionally
substituted lower alkyl, optionally substituted aryl, -OR, -C(O)R, -C(O)OR, -
OC(O)R (where R is selected from hydrogen, optionally substituted alkyl,
optionally substituted alkenyl, optionally substituted alkynyl, optionally substituted
Csz cycloalkyl, optionally substituted heterocyclyl, optionally substituted
heteroaryl, and optionally substituted aryl), -C(O)NR'R", -NR'C(O)R" and —-NR'R"
(where R' and R" are independently selected from hydrogen or lower alkyl), and

wherein at least one of Ry and R; is other than hydrogen;

Rs is selected from cyano, halo, nitro, optionally substituted alkyl, optionally
substituted alkenyl, optionally substituted alkynyl, optionally substituted aryl,
optionally substituted heteroaryl, optionally substituted Cz.; cycloalkyl, optionally
substituted C,.7 cycloalkenyl, -OR, -SR, -C(O)R, -C(O)OR, -OC(O)R (where R is
selected from hydrogen, lower alkyl, lower alkenyl, lower alkynyl, optionally
substituted Cj;7; cycloalkyl, optionally substituted heterocyclyl, optionally
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WO 2009/ 043117PCT/ AU2008/ 001480 Y is selected froma
single bond, -0-, -C(0)-, -S-, -NR'-, -C(O)NR'""-, or -

WOR0DP®17 (Wwhere R'' is sel ected from hydr ogenPCT/AU2008/001480

optionally substituted al kyl, optionally substituted
al kenyl, optionally substituted al kynyl, optionally
substituted 5C3_7 cycloal kyl, optionally substituted
het erocycl yl, optionally substigyut ed heteroaryl, and
optionally substituted aryl); R5 is selected from
optionally substituted alkyl, -OR -C(0)R -C(0)OR

' e A u A teed ' "
bstyVlel Fplerbah o eptoh B SAEHERE] pHif TS -NRCOR
aptli-NRIR"y(whiehs R' tandel)” at inteipendphily salectedsfrbsit hydrogen or lower

~7 cycloal kyl, optionally substituted heterocyclyl,
8f¥)onal Iy substituted heteroaryl, and optionally
substituted aryl), -C(O)NR R', -NR C(0O)R" and -NR R
(where R and R' are independently selected from
hy i @eivadent! bokar grdup Yof 2-6Ratorss siel tengthl salected from optionally

substitu aryl , substituted aryloxy, optipnal .
StiBSHtted Zoeonalvieri, PoUQIAT oI HER, it fRERVIENe, or optionally
BabsitaRidyCox HikyApkhenal Iy substituted heterocyclyl,

optionally subStituted heterocyclyloxy or -NRmR""

(where Rmis selected from hydrogen, optionally

o8 S b e orooBRaY P Rae THIRMgh Hefrts 4 S8 by g cliylene. Cee
ekenylene oalCkylalkyogienenal | y substituted 20

het erocyclyl, optionally substituted heteroaryl, and
optionally substituted aryl, and where R'" is selected

; i : i ut _d_ | _| .Sop i rla|_ "m_ _ " -
¥ BdReeaiRim S Bbhti oL B0, -SOPNRIMEINR'., or -NR"C(0)
Opherend' \is ssadectetlufroth ¢8/drogsr| optityadlly spbstinted \alkyl, optionally

subst.ituted heterocyclyl, donal |y substituted .
ApSibtett ety “sRbGat 15 RBhaeR  alBVarbpianal suestiuted Cao
BYclbalk§E bptibRally sustianéd PetdrokySybsplibriIgtubsiituted heteroaryl, and
optionally substituted aryl oxy, optionally substituted
petienallyrsybstisged @nd): | y substituted het eroaryl oxy,

optionally substituted heterocyclyl or optionally

substituted heterocyclyloxy. WO

RO 56813t/ otidpaly e0bstiltedldiRyl, -OR, -C(O)R, -C(O)OR, SR, (where

R is selected from optionally substituted C,.; alkyl, optionally substituted alkenyl,
optionally substituted alkynyl, optionally substituted Cs.; cycloalkyl, optionally
substituted heterocyclyl, optionally substituted heteroaryl, and optionally
substituted aryl), -C(O)NR'R", -NR'C(O)R" and -NR'R" (where R' and R" are
independently selected from hydrogen or lower alkyl);

R4 is selected from substituted aryl, substituted aryloxy, optionally substituted
heteroaryl, optionally substituted heteroaryloxy, optionally substituted heterocyclyl,
optionally substituted heterocyclyloxy or —-NR"R"" (where R™ is selected from
hydrogen, optionally substituted alkyl, optionally substituted alkenyl, optionally
substituted alkynyl, optionally substituted Cs; cycloalkyl, optionally substituted
heterocyclyl, optionally substituted heteroaryl, and optionally substituted aryl, and
where R"" is selected from optionally substituted alkyl, optionally substituted
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optionally substituted aryl, -OR -C(0)R, -C(0)0OR,
-0C(0)R (Wwhere R is selected from hydrogen, optionally

waapsvixiut ed al kyl, optionally substituted al ke€l/Ap2008/001480

optionally substituted al kynyl, optionally substituted
C3_7 cycl oal kyl, optionally substituted heterocyclyl,
optionally substituted heteroaryl, and optionally 5
substituted aryl), -C(O)NR R',10\R C(0)R" and -NR R
(where R and R' are independently selected from
hydrogen or lower alkyl). 25. A conpound according to

11 2 a of, el Qs Bl :
ARl bafor 12 Cran8GER? RF,EBuhaRT SR UBAEY Cor cycloaliy
ajptionaly substitbteid heteeastyiciyheoptibdaty substitufedohéteovsryl, yand optionally
su&st_i tuted |lower alkyl, -C(0)-optionally substituted
I fitutedary); 3R - C(O)NR R' (wherein R and R' are
i ndependent|ly sel ected from hydrogen or | ower alkyl).
26. A conpound according to any one of clains 23 to 25
Ry i selectedheiremf optondllyr substitutesh@ry? eptionally substituted aryloxy,

SRR el e TERRe GeOEERGn Py RutsBE reRPantoxy. optionally
I i iti b I kyl,
) Lo ey B e etanaehi |y

sel ected from hydrogen or |ower alkyl). 20 27. A

gg??ot%hgp@guﬁﬁmgé%oh&&@% i 3 of! a%é]?th%?’e(t)ﬂm?rgrﬁegrf (I)Rﬁ‘ and R, are

I's sel ecte rom cyano,
Oﬁémrddn&lyssdm tédl:l ftord oyaky) halgpmiitmlad)?t'yorﬁiutb_ssljbsﬁ?w@d lower alkyl,
al kenyl , optiona subpstit : i ona .
Smienbbpabetateet Bty OR o ERer SO EHRIER (Rere R is selected
0 - 0- i I it d I i
3K O PfGoer p PRPRET! QubsTRSl i, Siital! (ubstitfd atkenyl

-dptiopally reubisjitutet saikyoyle optionalip ssustituted 287 gycloalkyl, optionally
rdin o claim,27 o t er eof,

co nd, acc alt .t .
R heks eferevut o PRRRANG o EbsByithn pEfT8RI, and  optionally
sulstifuted effyd! Kg{O)NR'R"O-RRIC@HWR" ¥ng UUNRIR U{®HefeoO\Rerand R" are
al kyl . 29. A conpound accor di ngiAto any one of
dndependently sefested franshydrogaeoedawe@lilbrein L is a

di val ent |inker group of 2-6 atons in |length sel ected
fromC2-6 WD 2009/ 043117PCT/ AU2008/ 001480 - 113 -

\?j\dh«thGMeongabuﬁdaédoertljﬁlIlgne,cLaim 1206 gaéédyﬂrw:remfauhellzei:thafand R, are
vhi ch nmay  be tiaqn y. substitute a | ower .
peREn ey SSEUER R a7 Pieicy Nalg, BREOTAINCFhstiuted lower
0.2 | oi e . _
oloi0 pn e aihsaiePURYL O oplon U fower oy
aAnd+H6(R)NRRdwhiekain\R'ang, Rb areCindepehdently selectedsfromsydrogen or
according to any one of clainms 23 to 30 or a

go ou&d
OVET ¥¥Peof wherein R7 is selected from optional |y
substituted aryl, optionally substituted :

15. A compound according to any one of claims 12 to 14 or a salt thereof
wherein Ry and R are independently selected from cyano, halo, optionally
substituted lower alkyl, -OH, -O-optionally substituted lower alkyl, -C(O)-optionally
substituted lower alkyl, and —C(O)NR'R" (wherein R' and R" are independently

selected from hydrogen or lower alkyl).

16. A compound according to any one of claims 12 to 15 or a salt thereof

wherein Rg is selected from cyano, halo, optionally substituted alkyl, optionally
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10aryl oxy, optionally substituted heteroaryl,
optionally substituted heteroaryl oxy, optionally

wa awsvixiut ed heterocyclyl, or optionally substPCTAB2D08/001480

het er ocycl yl oxy. 32. A conpound according to claim 31
or a salt thereof wherein R7 is optionally substituted
aryl. 15 33. A conpound according to any one of
clains 23 to 32 or a salt therggf. wherein Y is a

singl e bond or O. 34. A conpound according to any
one of claims 1 to 33 or a salt thereof 20wherein R4

SR AChAEA St DA SR Bt rtroar.

%&@haﬂyﬂtsﬁmbﬁﬁﬁé@@H Ydycloalkyl, or@Jdeoﬁamﬁtsubstu@@bd lower alkyl, -O-
het er ocycl y éid or -NHC3 7 cyclo

@mrpaauwsxafes;tts\d rfep-1 eYoalkyh ga—%ppaogalm sutﬁélﬁléefi heteroaryl.

wherein R4 is selected 25fromoptionally substituted
heteroaryl, optionally substituted heteroaryl oxy,

01|57t: orfakcbmpoubdtadcotding Itetdaimcyaloyla, salt thexeiifdwhierein Rg is selected
cycloal kyl .. 36. A c u according to a ne qf

3ici e, GrjonaisibstRd Ay dorORieply RistEied Tower alkyl

sel ected fromazetidinyl, pyrrolidinyl, pyrazolinyl,
pyrazolidinyl, 30imdazolinyl, imdazolidinyl,

38 r oA repmigaundl adeerding tmany eRe rafl ¢laims )12t dXopamesalt thereof

&i}b%ﬁg‘zsyrﬁny@}/ﬂ'gﬁtgﬁk% Q#p@%&{éé{étgm%x%r}ath selected from Csg
Wér@&3¢}zmn‘w@@%@@%8&lkynylene,’ each of which may be optionally

substituted by a lower alkyl group.

19. A compound according to any one of claims 12 to 18 or a salt thereof
wherein L' is a divalent linker group of 1-6 atoms in length selected from Ci¢

alkylene, C,.s alkenylene, or C,¢ alkynylene.

20. A compound according to any one of claims 12 to 19 or a salt thereof
wherein R; is selected from optionally substituted aryl, optionally substituted
aryloxy, optionally substituted heteroaryl, optionally substituted heteroaryloxy,
optionally substituted heterocyclyl, or optionally substituted heterocyclyloxy.

21. A compound according to claim 20 or a salt thereof wherein Ry is optionally

substituted aryl.

22. A compound according to any one of claims 12 to 21 or a salt thereof

wherein Y is a single bond or O.

23. A compound of formula (Ib) or salts thereof:
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-114- oxadi azol yls) thiazolyl, isoxazolyl, furazanyl,
i sot hiazolyl, pyrazolyl, imdazolyl, triazolyl

W@ revelesding 1,2,3 and 1,3, 4 triazolyls), tetrezpAyRgos/001480

and thiadiazolyl (including 1,2,3 and 1, 3,4

t hi adi azol yl s), pyridyl, pyrimdinyl, pyridazinyl,
pyrazi nyl, pyranyl (including 2H and 4H pyranyl s),

pi peridi nyl, norpholinyl, piperaginyl, 1,3,5-
5trithianyl, thionorpholinyl, 1-oxo-thionorpholinyl,

1, 1- di oxot hi onor phol i nyl, 1,4- dithianyl, and

1, 4-di oxanyl ; all ofg iqﬁ may be optionally
substituted with one|or Pre groups sel ected from

hal ogen, G _s Rd Q-&~al kenyl, C2-6 alkynyl, Cl-6
hal oal kyl (in par Hr - CP8), Cl1-6 hal oal koxyqgysuch
as -0CF3), -OH, pHen bqg;ahﬂﬁphenoxy, benzyl oxy,
benzoyl, - 10NR, 1 MD%al kyl, “RgC1_4 al kyl)2, -CN,
-NO2, nercapto, Cil-6}al kyl carbonyl, Ci1-6

al koxycar bonyl and _g37- A conpound according to
any one of clainms 1 tol36 br a salt thereof wherein L
is an optionally substituted propyl ene or butylene. 15
38. A conpound according to claim37 or a salt thereof
WHRST8IM L is - CH2- CF12- CH(CH3)-, - CH2- CH2- CH2- CH2-,
or -CH2- CH2- CH2-. 39. A conpound according to any
one of clains 1 to 38 or a salt thereof 20 wherein R5
iR, ard Rglare iddepehdemtly selaetted romdhydrogen acyarmédiadd, nitro, optionally

Cabpiluncy ' Bwer. Syl SRionalorigel 8nd oAb ¢k, -CIOOR. -

setioje(arerer gi Releted MBiHydrdgen, AcpasRAWNGubstituted alkyl,

sel ec{ ed from

1op(t't§n|eﬂy substiutesl akenyl @ptiphallyy sybstiuiedyalkynyleeplinnally-substituted
Tt {5y RalyL RO AR HARr BV BBE° Sptiopafly  substituted

reeayyl) Bhasptiondtlysubstituted aryl), -C(O)NR'R", -NR'C(O)R" and —NR'R"
(where R' and R" are independently selected from hydrogen or lower alkyl), and

wherein at least one of Ry and R; is other than hydrogen;

Re is selected from cyano, halo, nitro, optionally substituted alkyl, optionally
substituted alkenyl, optionally substituted alkynyl, optionally substituted aryl,
optionally substituted heteroaryl, optionally substituted Cs; cycloalkyl, optionally
substituted C4.7 cycloalkenyl, -OR, -SR, -C(O)R, -C(O)OR, -OC(O)R (where R is
selected from hydrogen, lower alkyl, lower alkenyl, lower alkynyl, optionally
substituted Cs; cycloalkyl, optionally substituted heterocyclyl, optionally
substituted heteroaryl, and optionally substituted aryl), -C(O)NR'R", -NR'C(O)R"
and -NR'R" (where R' and R" are independently selected from hydrogen or lower
alkyl);

L is a divalent linker group of 2-6 atoms in length selected from optionally
substituted C,¢ alkylene, optionally substituted Cz¢ alkenylene, or optionally

substituted C,.¢ alkynylene;
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2- met hyl phenyl ) et hanone; WO
2009/ 043117PCT/ AU2008/ 001480 - 115 - 1

W@ 30304311°F| uor o- phenyl) - propoxy] - 4- met hoxy- 5, 6PCI/ABL199/001480

- 2- (2- nor phol i n- 4-yl et hoxy) - phenyn- et hanone;
14343- (4- Fl uor o- pheny1) - but oxy] - 4- net hoxy- 5, 6- di net hyl
-2-(2-pyridin-2-yl-ethoxy)- phenyll -ethanone;
514343- (4- Fl uor o- pheny1) - but axp]i--4- et hoxy- 5, 6- di net hy
1- 2- (2- nor phol i n-4-yl - et hoxy) - phenyl ] -et hanone;
1-{2-(2-Cycl opentyl am no- et hoxy) - 343- (4-f | uor o- pheny1)
- but oxy] - 4- net hoxy- 5, 6- di net hyl - phenyl yet hanone;
113- Chl or 0- 543- (4-f 1 uor o- pheny1) - but oxy] - 4- met hoxy-2-m
th "B’Jsléiecﬁtégl ggbi(rg iapls ihgle -boridet myacmenm eNFIi:]ih-on@(O)NR'"
- Qro uor met
s IS vt g o) WA %Jﬂem&ﬂaﬂ substifted alkyl
e )
%ﬁeny i]?%@ﬁwt%fc%é% ﬁbﬁ(&ﬁf&%‘b‘%ﬁlpﬁéﬂ a1l§/h§ tfdnﬁﬂ{} Qubstituted

oxy-2-neth anone’;

O34 3cyctivalkyl; 54ptionally usubsmbmlﬁet&moy«;lw 401utlohabkw Bubstituted
et hyl- 6- -' d h h | Fet h
EfEsORsy. st el FuBstes @Ry bt ] 642~ (4 11 wor

0- pi peri di n-1-y1) - et hoxy] - 4-

met hoxy- 2- net hyl - phenyl } et hano
Ra{is selectachiramprionsliy spbs it alkylb 0 BxyG (SR -CLOIOR) §R, (where
g{ %eg%lééﬁh{zﬁbr“ %pt?’o]r?%lgn )H { %%83& J. alkyl, optionally substituted alkenyl,

dpBekillyo rsob§t4tgte(d4 éllkymjll o-optienally) -substikgdd 4ACHetdyaioalldd moptionally
ridin anone;

Supdlidedsr Botsiatic ixlﬂ QBTGP BINens 9B ie y PeRaaTHh . 1478 o optionall
éMb&itﬁ@d Qgﬂ, g/ ?ﬂi?@XWIR C(OJR" and -NRR" (where R' and R" are
4- et -met hyl -

OXYy- enyl yet hanone;
R‘Etep{eadehtly)seleEM—f(anhydmgBrphelmwb)radk)/ﬂ)oxy] -642- (4- oxo

- pi peridin-1-yl)-ethoxy]-4-

R4 is selected from substituted aryl, substituted aryloxy, optionally substituted
heteroaryl, optionally substituted heteroaryloxy, optionally substituted heterocyclyl,
optionally substituted heterocyclyloxy or —NR"R™ (where R™ is selected from
hydrogen, optionally substituted alkyl, optionally substituted alkenyl, optionally
substituted alkynyl, optionally substituted Cs.; cycloalkyl, optionally substituted
heterocyclyl, optionally substituted heteroaryl, and optionally substituted aryl, and
where R"™ is selected from optionally substituted alkyl, optionally substituted
alkenyl, optionally substituted alkynyl, optionally substituted Cs; cycloalkyl,
optionally substituted heterocyclyl, optionally substituted heteroaryl, and optionally

substituted aryl); and

R7 is selected from optionally substituted aryl, optionally substituted aryloxy,
optionally substituted heteroaryl, optionally substituted heteroaryloxy, optionally
substituted heterocyclyl or optionally substituted heterocyclyloxy.

24. A compound according to claim 23 or a salt thereof wherein Ry and R; are
independently selected from cyano, halo, nitro, optionally substituted lower alkyl,
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met hoxy- 2- met hyl - phenyl yet hanone; 1
-{3-Chl oro-642- (4, 4-di fluoro-piperidin-1-yl)-ethoxy]-5

Wa00443¥1huor o- phenyl) - but oxy] - PCT/AU2008/001480

4- met hoxy- 2- et hyl - pheny1} - et hanone;
1-{3-Chloro-6-[2-(3,3-difluoro-piperidin-1-yl)-ethoxy]
-543- (4-fl uor o- phenyl) - but oxy] - 30
4- met hoxy- 2- net hyl - phenyl } - et.hignane; WO
2009/ 043117PCT/ AU2008/ 001480 -116- 1

{3-Chl or0-543- (4-f 1 uor o- phenyl) - but oxy] - 4- met hoxy- 2- m

%hg&&lﬁﬂ%ut;%%%@é;}y \zuor Opﬁg())g/@) I@@oxy] %@H:W R s selected

frioyrl - ﬁydr%gén, ZOéﬂlérﬁaIWZCdubktltuted alkyl, optionally substltuted alkenyl,
] et han

yl -eth

mn{?@al&ﬁsypguw% alkyy OPtisnallya substifuted -Gay el optionally
gﬂﬁ%titﬂ%éyu : ?Wl%eﬁ’ﬂ{)ﬁé‘lg hsubstltuted heteroaryl, and optionally
saBstizhtent ang) 3-GOINRIRY 0-NREHOIR” barbxNR'R" nwhereyR2-and R” are

qu@ Saiily %@feﬁ #(qm‘h%j'rgég,ng%}Nerg hgny] Fet hanone;

, 1- di oxo-t hi onor phol i n-4-y1) - propoxy] - 543- (4-f | uor o- ph

enyl) - 10 but oxy] - 4- net hoxly 2- et hyl - phenyl } - et hanone;
25. A compound according to claim 24 or a salt thereof wherein Ry and R; are

indep s 28Rctéd oM PSR Byahtt B, -dhotBREg Sibstitted lower

etnyI- -

alkyht-Oi-optiorig| substitutdd tawerpaikyl] -GG roptionally sabstituteld lower alkyl,

ag8¢%l93h%R ﬁégﬁ&wyé{]hﬁ%ﬁégp% hl())/I slqu&teg%c}/r% _h§/drogen or
g]n)q_o 4- met hoxy- 2- et hyl - 5- (4- phenyl buty1) - 6- ( 2- (

yr| e-2-yl) ethoxy)phenyl)ethanone; 1

-(3-Chloro-5-(4-(4-fluorophenyl)pentyl)-4-nmet hoxy-2-ne

YL B SRR P A 5 ol AR08 25 ket thereor
Whekei- RZ- add | RL Naré Yhddpepideaty ) sdibed! frehhayane; halo, optionally
substituted lower alkyl, -O-optionally substituted lower alkyl, -C(O)-optionally
substituted lower alkyl, and —C(O)NR'R" (wherein R' and R" are independently
selected from hydrogen or lower alkyl).

27. A compound according to any one of claims 23 to 26 or a salt thereof
wherein Rg is selected from cyano, halo, optionally substituted alkyl, optionally
substituted alkenyl, optionally substituted alkynyl, optionally substituted heteroaryl,
optionally substituted Cs.; cycloalkyl, -O-optionally substituted lower alkyl, -O-
optionally substituted Cs.; cycloalkyl, or -O-optionally substituted heteroaryl.

28. A compound according to claim 27 or a salt thereof wherein Rg is selected

from halo, optionally substituted alkyl, or —O-optionally substituted lower alkyl.

29. A compound according to any one of claims 23 to 28 or a salt thereof
wherein L is a divalent linker group of 2-6 atoms in length selected from Cz.
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1
44- Met hoxy- 6- met hy1- 2- (2- nor phol i n-4-yl -et hoxy)-3-(3-p

whemwyl4atbpoxy) - phenyl] - et hanone; 1 PCT/AU2008/001480

43- Chl or 0- 6- ( 2- cycl opent yl am no- et hoxy) - 4- met hoxy- 2- ne
t hyl- 5- ( 3- phenyl propoxy) - phenyl Fet hanone;

25143- Chl or 0- 642- (3, 3-di fl uoro-azetidi n-1-yl)-et hoxy] -
4- met hoxy- 2- met hy1- 5- ( 3- -113 -

phenyl - pr opoxy) - phenyl Fet hanone;

143- Chl or o- 4- met hoxy- 2- met hy1- 5- ( 3- phenyl - pr opoxy) - 6- (

?BB@F%E g? B%é'{"{hf | ch )aI p%'/é?: reg?@ﬂ%?%hich magz be optionally

isubéﬁwlédbybqawbr étkprlegmpy 2 mst hy1- 5- ( 3-
30phenyl - propoxy) - phenyl | et hanone; WO
2009/ 043117PCT/ AU2008/ 001480 - 117 -

3- 25 j
gogwoxg] Bﬁg)osmh g&é’bémﬁgagﬁﬁéﬁép ?;%l&nﬁ?t&e@ g&r)]ro 4 83t thereof
Weréinl by s é@vé@nbmnkarz groufi of 11-6 13testshiox J§ngth rmldmgq from Cqs

th 5- h h th
sl Ak bty ARG hoxy) - 543. (411 uor o-

phenyl ) - but oxy) - 4- met hoxy- 2- nethyl phenylyethanone
143-C h | oro-543-(4-fluoro-p henyl -butox]3 gZim
iddazolA pompoynﬁoaggordmgetqq@jay one of claims 23 to 30 or a salt thereof

W{e?)gileh% E%tcfb?]%ﬁg rgﬁ&naﬁ% iu%ﬂ t%g%g] aELyI mgphign@llyz substituted
aelbyy - Bﬁﬁélﬁéw %ubEﬁthléd heteroaryl optionally substltuted heteroaryloxy,
10nor phol i n-4-y1) hoxy] - phenyl } et hanone,

PHEPB%W SUbSt'Med Reﬁﬂf QFYHX'e at PEé‘P”%’Mﬁ&@F'W% heterocyclyloxy

conpri sing one or nore conpounds according to any one
of claimse 1 to 42 or a salt thereof and optionally a
B2phar Armompcundl dogoating o slalire Ihor a salt thereof whbetein Ry is optionally

substituted aryl.

33. A compound according to any one of claims 23 to 32 or a salt thereof
wherein Y is a single bond or O.

34. A compound according to any one of claims 1 to 33 or a salt thereof
wherein Ry is selected from optionally substituted heteroaryl, optionally substituted
heteroaryloxy, optionally substituted heterocyclyl, optionally substituted
heterocyclyloxy, or -NHC3_;7 cycloalky!. '

35. A compound according to claim 34 or a salt thereof wherein R, is selected
from optionally substituted heteroaryl, optionally substituted heteroaryloxy,
optionally substituted heterocyclyl, or -NHC3_; cycloalkyl.

36. A compound according to any one of claims 1 to 33 or a salt thereof
wherein R4 is selected from azetidinyl, pyrrolidinyl, pyrazolinyl, pyrazolidinyl,
imidazolinyl, imidazolidinyl, pyrrolinyl (including 2 and 3 pyrrolinyls), dioxolane,
furyl, thienyl, pyrrolyl, H-pyrrolyl, oxazolyl, oxadiazolyl, (including 1,2,3 and 1,2,4
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44. A pharnmaceutical conposition according to claim43
further conprising an additional inmunosuppressive

W@ repowatd? or ot her nultiple sclerosis therapeurCTAU2D8/001480

45. A pharmaceutical conposition according to claim44
wherei n the additional i mmunosuppressive conpound or
other multiple sclerosis therapeutic is selected from
interferon beta-1b, interferaqn@eta-1la, glatiramer
acetate, natalizumab or n1toxantrone 25 46. Use of a
conmpound according to any one of clains 1 to 42 or a

BRIt o BB e S0l Sl S, midazoly
&ﬁ&ﬂownm*cmoun@n%aw 1 9r4ttr‘”'&sz|§)/Qéﬁraﬂﬂ |ofanaeth.aataz@ry| (lncludlng
of foreign organ transpl ants and/or rela

afZ.Biand dnx4 thigdiazdysp4xrmdyhayrimudons/ gmdmwl pygazinyl, pyranyl

AL
aithiaingl, mthidmioepHblinklr 1idxe-thicradmphoting, ot 1Fd|ex{ﬁhidanpbbllnyl 1,4-

aut oi nmune or chronic inflammatory di seases, or the
HFB‘?@M'[ Ahe bf-diexanyt on of foreign organ transpl ants

QPfo%ngﬁ )?BeaéﬁtL n‘étl %Uﬁstltu{%Qi \gkﬁ%r%cspﬁfﬂrgﬁrf)g?se selected from

I mrune di sease 1S nu
balogeas Cs alky|, C,{aaalkebysl é)@:a alkyinyl G.a hdlaalikyls(in phdiceiar -CF3), C1e

hAfelkRRfieh Sruts a0s oo eheai; BefiEdnBhrtte benzyloxy, benzoyl, -
NH,| VNHC1 fal"k'9le| NgChy aIka BN, NOL Omé?éaﬁocm%lk’ﬂcarbonyl Cis

according to any one of "c m 1 to 42, or a
@lkpmafﬁ@emltanﬁhégz"'accept able salt thereof, to said

T-cells. 53. Anethod for the treatnent or prevention

of autoi mmune or chronic inflammatory di seases, or the
B7eveAt compolndeaesdrding tof ah9r@h@rofoclumst'r a0s3B ant s salt thereof
and/ or rel ated affllctlons ly nistration of a

WHREID Adis AL RUANRYY tSyb awtesz&nal tene to 42, or

a pharmaceutically acceptable salt ther eof . 54. A

nmet hod according to claimb53 wherein the autoi mune
dBseadecarspound apterding teralains 37 2656salt thereofdwhenein L is —CH,-CH2-

&rl_ﬁ&ﬂws_ U@H bﬁz_sﬂz_&qz_dl ab&hg-%lllzqﬁl d| ng the step of

39. A compound according to any one of claims 1 to 38 or a salt thereof

wherein Rsis methyl.

40. A compound according to any one of claims 1 to 39 or a salt thereof

wherein Rg is C1.3 alkyl.
41. A compound according to claim 40 or a salt thereof wherein Rs is methyl.

42. A compound selected from:
1-(3-Chloro-5-(3-(4-fluorophenyl)propoxy)-4-methoxy-2-methyl-6-(2-
morpholinoethoxy)phenyl) ethanone;
1-(3-Chloro-6-(cyclopentylamino)ethoxy)-5-(3-(4-fluorophenyl)propoxy-4-methoxy-
2-methylphenyl)ethanone;
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1-[3-[3-(4-Fluoro-phenyl)-propoxy]-4-methoxy-5,6-dimethyl-2-(2-morpholin-4-yl-
ethoxy)-phenyl]-ethanone;
1-[3-[3-(4-Fluoro-phenyl)-butoxy]-4-methoxy-5,6-dimethyl-2-(2-pyridin-2-yl-ethoxy)-
phenyl}-ethanone;
1-[3-[3-(4-Fluoro-phenyl)-butoxy]-4-methoxy-5,6-dimethyl-2-(2-morpholin-4-yI-
ethoxy)-phenyl]-ethanone;
1-{2-(2-Cyclopentylamino-ethoxy)-3-[3-(4-fluoro-phenyl)-butoxy]-4-methoxy-5,6-
dimethyl-phenyl}-ethanone;
1-[3-Chloro-5-[3-(4-fluoro-phenyl)-butoxy]-4-methoxy-2-methyl-6-(2-pyridin-2-yl-
ethoxy)-phenyl]-ethanone;
1-[3-Chloro-5-[3-(4-fluoro-phenyl)-butoxy]-4-methoxy-2-methyl-6-(2-morpholin-4-yl-
ethoxy)-phenyl]-ethanone; '
1-[3-Chloro-6-(2-cyclopentylamino-ethoxy)-5-[3-(4-fluoro-phenyl)-butoxy]-4-
methoxy-2-methyl-phenyl}-ethanone;
1-[3-Chloro-5-[3-(4-fluoro-phenyl)-butoxy]-4-methoxy-2-methyl-6-(2-piperidin-1-yl-
ethoxy)-phenyl]-ethanone;
1-{3-Chloro-5-[3-(4-fluoro-phenyl)-butoxy]-6-[2-(4-fluoro- p|per|d|n 1-yl)-ethoxy]-4-
methoxy-2-methyl-phenyl}-ethanone;
1-{3-Chloro-5-3-(4-fluoro-phenyl)-butoxy]-6-[2-(R-3-fluoro-pyrrolidin-1-yl)-ethoxy]-
4-methoxy-2-methyl-phenyl}-ethanone;
1-[3-Chloro-5-[3-(4-fluoro-phenyl)-butoxy]-4-methoxy-2-methyl-6-(pyridin-2-
ylmethoxy)-phenyl}-ethanone;
1-{3-Chloro-5-[3-(4-fluoro-phenyl)-butoxy]-6-[2-(4-hydroxy-piperidin-1-yl)-ethoxy]-
4-methoxy-2-methyl-phenyl}-ethanone;
1-{3-Chloro-5-[3-(4-fluoro-phenyl)-butoxy]-6-[2-(4-oxo-piperidin-1-yl)-ethoxy]-4-
methoxy-2-methyl-phenyl}-ethanone; '
1-{3-Chloro-6-[2-(4,4-difluoro-piperidin-1-yl)-ethoxy]-5-[3-(4-fluoro-phenyl)-butoxy]-
4-methoxy-2-methyl-phenyl}-ethanone;
1-{3-Chloro-6-[2-(3,3-difluoro-piperidin-1-yl)-ethoxy]-5-[3-(4-fluoro-phenyl)-butoxy]-
4-methoxy-2-methyl-phenyl}-ethanone;
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1-{3-Chloro-5-[3-(4-fluoro-phenyl)-butoxy]-4-methoxy-2-methyl-6-[2-(pyrazin-2-
yloxy)-ethoxy]-phenyl}-ethanone;
1-[3-Chloro-5-[3-(4-fluorophenyl)-butoxy]-4-methoxy-2-methyl-6-(2-[1,2 4]triazol-1-

yl-ethoxy)-phenyl]-ethanone;

1-{3-Chloro-6-[2-(3,3-difluoro-azetidin-1-yl)-ethoxy]-5-[3-(4-fluoro-phenyl)-butoxy]-
4-methoxy-2-methyl-phenyl}-ethanone;
1-[3-Chloro-5-[3-(4-fluoro-phenyl)-butoxy]-4-methoxy-2-methyl-6-(3-morpholin-4-yl-
propoxy)-phenyl]-ethanone;
1-{3-Chloro-6-[3-(1,1-dioxo-thiomorpholin-4-yl)-propoxy]-5-[3-(4-fluoro-phenyl)-
butoxy]-4-methoxy-2-methyl-phenyl}-ethanone;
1-{3-Chloro-5-[3-(4-fluoro-phenyl)-butoxy]-4-methoxy-2-methyl-6-[3-(1-oxo-
thiomorpholin-4-yl)-propoxy]-phenyl}-ethanone;
1-(3-Chloro-4-methoxy-2-methyl-6-(2-morpholinoethoxy)-5-5(4-phenyl
butyl)phenyl)ethanone;
1-(3-Chloro-4-methoxy-2-methyl-5-(4-phenylbutyl)-6-(2-(pyridine-2-yl)
ethoxy)phenyl)ethanone;
1-(3-Chloro-5-(4-(4-fluorophenyl)pentyl)-4-methoxy-2-methyl-6-(2-morpholino
ethoxy)phenyl)ethanone;
1-[3-Chloro-5-[4-(4-fluoro-phenyl)-pentyl]-4-methoxy-2-methyl-6-(2-pyridin-2-yl-
ethoxy)-phenyl]-ethanone;
1-[4-Methoxy-6-methyl-2-(2-morpholin-4-yl-ethoxy)-3-(3-phenyl-propoxy)-phenyl]-
ethanone;
1-[3-Chloro-6-(2-cyclopentylamino-ethoxy)-4-methoxy-2-methyl-5-(3-phenyl-
propoxy)-phenyl]-ethanone;
1-[3-Chloro-6-[2-(3,3-difluoro-azetidin-1-yl)-ethoxy]-4-methoxy-2-methyl-5-(3-
phenyl-propoxy)-phenyl]-ethanone;
1-[3-Chloro-4-methoxy-2-methyl-5-(3-phenyl-propoxy)-6-(2-thiomorpholin-4-yl-
ethoxy)-phenyl]-ethanone;
1-[3-Chloro-6-[2-(3,3-difluoro-pyrrolidin-1-yl)-ethoxy]-4-methoxy-2-methyl-5-(3-
phenyl-propoxy)-phenyl]-ethanone;
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1-[3-Chloro-6-[2-(3-hydroxy-azetidin-1-yl)-ethoxy]-4-methoxy-2-methyl-5-(3-
phenyl-propoxy)-phenyl]-ethanone;
1-[3-Chloro-6-[2-(3-ox0-azetidin-1-yl)-ethoxy]-4-methoxy-2-methyl-5-(3-phenyl-
propoxy)-phenyl]-ethanone;
1-{3-Chloro-6-(2-dimethylamino-ethoxy)-5-[3-(4-fluoro-phenyl)-butoxy]-4-methoxy-
2-méthyl-phenyl}-ethanone;
1-[3-Chloro-5-[3-(4-fluoro-phenyl)-butoxy]-6-(2-imidazol- 1-yl-ethoxy)-4-methoxy-2-
methyl-phenyl]-ethanone; and ,
1-{3-Chloro-5-[3-(4-fluoro-phenyl)-butoxy]-4-methoxy-2-methyl-6-[2-((S)-3-methyl-
morpholin-4-yl)-ethoxy]-phenyl}-ethanone,

or a salt thereof.

43. A pharmaceutical composition comprising one or more compounds
according to any one of claims 1 to 42 or a salt thereof and optionally a

pharmaceutically acceptable carrier or diluent.

44. A pharmaceutical composition according to claim 43 further comprising an
additional immunosuppressive compound or other multiple sclerosis therapeutic.

45. A pharmaceutical composition according to claim 44 wherein the additional
immunosuppressive compound or other multiple sclerosis therapeutic is selected
from interferon beta-1b, interferon beta-1a, glatiramer acetate, natalizumab or

mitoxantrone.

46. Use of a compound according to any one of claims 1 to 42 or a salt thereof,
in the manufacture of a medicament for the treatment or prevention of autoimmune
or chronic inflammatory diseases, or the prevention of rejection of foreign organ

transplants and/or related afflictions.

47. A use according to claim 46 wherein the autoimmune disease is multiple

sclerosis.
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48. A use according to claim 47 wherein the disease is diabetes.

49. Use of a compound according to any one of claims 1 to 42 for the treatment
or prevention of autoimmune or chronic inflammatory diseases, or the prevention

of rejection of foreign organ transplants and/or related afflictions.

50. Use according to claim 49 wherein the autoimmune disease is multiple

sclerosis.
51.  Use according to claim 50 wherein the disease is diabetes.

52. A method of intentionally modulating potassium ion channel activity of T-
cells by the application of a compound according to any one of claims 1to42,0ra
pharmaceutically acceptable salt thereof, to said T-cells.

53. A method for the treatment or prevention of autoimmune or chronic
inflammatory diseases, or the prevention of rejection of foreign organ transplants
and/or related afflictions, by the administration of a compound according to any

one of claims 1 to 42, or a pharmaceutically acceptable salt thereof.

54. A method according to claim 53 wherein the autoimmune disease is

multiple sclerosis.

55. A method for preventing or treating diabetes including the step of
administrating a compound according to any one of claims 1 to 42 or a

pharmaceutically acceptable salt thereof.



