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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.
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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
/5%) ﬂbc%‘é@'o? %Ldégﬁm i’ or@éreto agﬁ@%l)sfﬁ\w\s/\%\oénﬂﬁi’to reduce

een suggest ed
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 substi t ut ed aryl), -C(O)NR R, -NR C(0) R

Th¢ prdSSninysiiigh s Seftes fa 6l g d(}@\fgﬁgdﬁgfélﬁdrges%gﬂggﬁ%ﬁﬂibit useful

K€ 366hathebbldcAgi &ctioither than hydrogen; 20 R6 is
sel ected fromcyano, halo, nitro, optionally

substituted al kyl, optionally substituted al kenyl,
&p MARN BESHAEtNVENE OGN Kyny!l, optional ly substituted
m‘M——Uprmnat—gy—\?}?b?ﬂ'mt ed het er oar yl, optionally
Thé irivientior ¢pr&adeés comipoahkly lof farptuila Galor 9al§$1tttetreoﬁjt ed
CA4-7 cycloalkenyl, -OR -SR, -C(0O)R -C(0)OR, -0C(O)R
(where Ris 25 sel ected from hydr ogen, | ower al kyl,
| ower al kenyl, |ower al kyRy!, cpptionally substituted
C3_7 cycloal kyl, optionally sypstituted heterocyclyl,
optional |y substitutie < ﬂ( and optl onal |y
substituted aryl), -C(C . “NR c(0)R O wo
2009/ 043117PCT/ AU2008LL g8 and 'R R* (where R and
R' are independent I@'z sel eft ed ¥rom Rydrogen or | ower
al kyl ) ; L is a dival entylinker group of 2-6 atons in
| ength sel ected from opti o?rzll_pr S5substituted C2_6
al kyl ene, optionally substituted C2_6 al kenyl ene, or
optlonally substltutedC26aIkynerne L' is (i) a
hval ent |inker group of 2-6 atons in |length sel ected
Y sfﬁ'%ptl onal ly substituted C2_6 al kyl ene, optionally
substituted C2_6 al kenyl ene, or optlonally
10substituted C2-6 al kynyl ene; &i -CH2-;, Y.is . .
RelaadtRoarer @ﬁiﬁaesdwgﬂyesqiéﬁéd ftqm hY tﬂgﬁ" cyarg, halgghitro, optionally

R t -
AN ol 0 UBlan ARG 4o Oeetebinprionon
SGINRt Yivhereal Reliy | selectEdorfmIrﬂl thlrbgent u:opiwrallkyaybstltuted aIkyI
OBea o ks YIRS RN, SO LAl st
Egt er Ikyla”‘épﬁBﬁéIWahhbfstﬁUfégt | héfe@dcy'ﬂw | ) opﬂ"onalgl substituted

S&ect’ed from a singl’e bond

hé?(e(DQaNRl and optionally swbstittey ary%@(g)pJRR MQ@Q@" and -NR'R"

e D pes PidePaRHeiuERpRLeb il fiefdoen griower ety and
al kynyl, optionally substituted C3_7 cycl oal kyl,

opt i onal |y substituted het erocycl yl tionally
wihissein @k least pee«f &rgnd Rajrgotbst ﬂmaw@%s%st i tuted

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 T-cells. 5 1In a further aspect of the

F%:{;Ysergek%?%&n r}f&ﬁ éﬁbﬁi‘i&ghdg&l as@élﬁﬁﬁi%‘ae @Jé‘a@) 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.



10

15

20

25

30

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
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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’ﬂioG 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

350030, PO, e A 5 e PR ¥ sohvton are

i giyakiowrs Within thetsd C3_7 cycl oal kyl, optional |y
substituted heterocyclyl, optionally substltuted
heteroaryl and optlonally substituted aryl, and

?fn? gro'd% e'}l/§°|5 tlf Egeg’?éé{%ﬁ %é’ns%u%ﬂd' EHk6fpasses those

trona su , optronally
dmivatwesutrmi arekgorwertealpin wivraltbythemmhpomdaj oCshe mventuon 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
I('i$ a divalpntlinkerigipup ofid-®atanos in lehgtheeleotadofidmgCi.s alkylene, Cos

preferred definitions apply: 15 a) Rl and R2
%]F%”Yﬁ%pgn%?lﬁy 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 BeRbchof, AR GHERSR] A ah, optonaly

suptiaged; alkehyRloptichdRy 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, Cl1 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

$lubﬂtélutegr tnweroalkylﬁoatlmlyu ;Subéfﬁyt%} YlecQR FEFNRE1-6(O0R, -
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;
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al kyl ene, C2..6 al kenyl ene, or C2_6 al kynyl ene, nore
prefereably L' is a C1_3 al kylene. 10 In other

w@e@besxied enbodi ments of the invention and w PEI/AU2008/001480

reference to conpounds of general formulae (1), (la),
and (I b), one or nore of the follow ng further
preferred definitions may apply: j) Y is a single
bond or 0; 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 6 al kenyl, C2..6 al kynyl,

%gh&ié&gécﬁé c%ﬁ?r &lhg ﬁﬁrobgpﬁgﬂ'naﬁ%h lﬁ) 3@.\@8‘ gl%ly optionally

élﬁi%ﬁﬁlt@d(yalkéﬁﬂz tionaliy2subdtitisiéd4 a %/ﬂyl,, opfirizlly4 substituted aryl,
al ky nmer capto, Cl-6 alk car bon

mloeaﬁy Waﬂ@#%ﬁyieraﬁwl c@&Wn%'VefFl&S&'ﬁFt? tfﬁw &psﬁf\s/)alkal optionally
|

ﬁfqtéfd‘eé%b%@ﬁl‘k Sei’t‘ieﬁg SHIIBR ﬁgdry@ﬁ SE(O)R (where R is

saléﬂédtfnbm Hydtcngemrbdweroalkybane; alkleayi tIoWed alkynyl optionally

arI opti on substitu het er

WRsELTES” S argrlibs Shpnally | Stbsfiuted eidicigi optionall
s%*shﬁné’d 'ﬁétér%?}l' bHa eébtﬁ:ln'aw s&%tm@e@mryl?nﬁttdooNR R" -NR'C(O)R"
substituted al kK R7 i's selected fromoptionally
angbshNRIRt evhere armbRe ase andegrasdendpselgnied jrom hydrogen or lower
aio ubstituted phenyl and WO

/ 043117PCT/ AU2008/ 001480 - 25 - O)R5 is CL 3

al kyl .

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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In even nore preferred enbodi nents of the invention,
and with reference to the above general fornul ae, one

wW@eoopo#3a31Df the follow ng further definitions BEPAY2008/001480

IDRL is halo (even nore preferably chloro) or |ower
al kyl (even nore preferably nmethyl); q) R2 is Cl1-3

al koxy (even nore preferably nmethoxy); r) L is
optionally substituted propylLepe or butylene (even
nore preferably - CH2-CH2-CH(CH3)-, - CH2- CH2- CH2- CH2-,
or -CH2- CH2- CF12-) s) L' is ClSaIkerne(even nor e

SS{?%E@{‘&? e%lgﬁn%r gr%nal Py %tltﬁl} g%éé‘li%?t 'Jod{fo%glly substituted

hﬂtéﬂd@?blgt Ldpeudnamesubstututehf Iﬁ@teﬁa%tdmﬁjl ?gtmlly\s).lbgﬁtut@d aryl, and
kyl “(even npre prefer et In re
WhETRa RS S aIpFIBEaTaBL APIPDATY URSIMIEY 131kVi[ [apiongh Substituted

4"@}) Iprﬁftﬁhhﬁferocy ﬁ;%l@g EF &ﬁ?llé:%g{tgﬁé Cs7 cycloalkyl,
cmblnaamc substitatesr Imei;zmqyk:lsji @ﬂwaﬂp isubistituted heteacaryl, r@ayid, optionally

I|d| i m dazol i nyl, imdazolidinyl,
58%’?? r%laﬁ'gl uding 2 and 3 pyrrolinyls), dioxolane;

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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WO 2009/ 043117PCT/ AU2008/ 001480 - 26 - 5-nenbered
nmonocyclic heteroaryls: furyl, thienyl, pyrrolyl,

woR@yosalyl , oxazol yl, oxadi azolyl, (includi ngPdT/AP3008/001480

and 1, 2,4 oxadi azolyls) thiazolyl, isoxazolyl,
furazanyl, isothiazolyl, pyrazolyl, imdazolyl,
triazolyl (including 1,2,3 and 1,3, 4 triazolyls),
tetrazolyl, and thiadiazolyl (33ncluding 1,2,3 and
1,3,4 thiadiazolyls); 6-nmenbered nonocyclic
heteroaryl s: pyridyl, pyrimdinyl, pyridazinyl,

FUEFUE P S, B TR A genncony

selpetetdion Ihydroyephed lower alkyl)per azi nyl, 1, 3,
trithianyl, thionorpholinyl, 1-oxo- thlonDrphollnyI

1,1- dloxothlonnrphollnyl 1,4- dithianyl, and

ubsﬁ { u?’%d‘e‘%ﬁr&hloﬂfor\% SUbERtRE h%%rbgg? #)ytlonally substituted

one ‘or e groups sel ect
Ihetleagwnlyl Cloptiahaiiy subsﬁttmedkenlyet,ermybxw k yoptionally - 6substituted

atle(r)%l(gé OXY. & DEB%R}} a(%gi%’" l&hgﬁlgg%do gr!gﬁij'ﬁ/gx?/gen optionally
Q.ﬂfs%lﬂ)’téd alszopum%s@bi‘ﬂthted 'él(k@hyi”f abﬂdﬂél@r subblituted alkynyl,

NO2, ner capt o, 6" al kyl carbonyl ,

wtkma}ly: aubshtynuechﬁd s oyelealis.cotiomally pubst@tuteaj hetergeyslisoptionally

dubissbign hteBgy, B By, SUbBGIR] 8K, 8 itite! R is selected

fromnongptioiany | stbsttueed datkgr dptiowaly Vs&bétl’o&tledol‘élkerhyl optionally
of which may be optionall substituted with one

M%Itqugalbwmd satiepalb subsHivkad Segem Cyeioaltiyh) Re/tronaé!! gubstituted

ARy, DR R B R, i ol 4 oo

benzyl phenoxy, benzyl oxy, benzoyl, -NH2, -NHCL
I k

y él,%lg}'eda %@r%léq myé&bﬁ%d ARy C%%lially\w%stltuted aryloxy,
Wa%%?%é&%@%&%”&ﬂlonally substituted heteroaryloxy, optionally

substituted heterocyclyl, or optionally substituted heterocyclyloxy;

f) Rs is an optionally substituted Cs¢ 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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- 27 - The invention also includes where possible a
salt or pharmaceutically acceptable derivative such as

wa2pbasiteceuti cal |y acceptabl e ester, sol vat e BETIAG2008/001480

prodrug of the above nentioned enbodi nents of the

i nvention. 5In another aspect of the invention, there
is provided a pharnaceutical conposition that
conprises a therapeutically effgjecti ve anount of one or
nore of the aforenmentioned conmpounds of Formulae (1),
(la), and (I b) or pharmaceutically acceptable salts

8 o0 Bars B PP BAyROHFBET: hasklehy e BRG Rerecalkond Py alvmy
@ﬁ&ﬁébﬁmyﬂf (Papartienlaer-Cei), L&Y halb@lkb&yé(sotﬂﬂ@s BOESHt -OH, phenyl,
resent invention gr ovi des phar rraqgleutl C

Qenﬁygsme?w foenzyioxy.aBenzayh1-Nfz, oiNH ahﬁﬁﬂy?b'lr‘{f@kﬂra'k)")z, -CN, -
IQBr enfé?%%ﬁtiiu'ca”éfkﬂéarﬁan |m§‘feg%ld&% P56 ’antd“@OzH preferably the

osi ti'on' COMpri’sin nt of

@mnmau sdbstftuémnlrisal Iawel' Rlky( gmup (Gor icstancemethyl); and
pharmaceutically acceptable salt thereof, including a
15pharmaceutical Iy acceptabl e derivati ve thereof, and
@Dt i pngd lay d‘?\/a‘i’é}ﬁr IetUGictd) by Recarimd!is ragt %r'elevted from Ci-g

Il uent. The term "Conposition” is intended t
alkgleneeCh halkeoylene aol Gns g&yaweaet mose |Pﬁ@fﬁ€%ﬁbé¥1i- wat G-z alkylene.
encapsul ating nmaterial as carrier, to give a capsule
in which the 20active ingredient (vvith or W thout
1At tAEr E?éfétréd)emlﬁo(ﬁmhwwm@ iavestior and Swtthleéerence to compounds
phar maceut i cal YTPOSI tions or fornul a}l on

Shansratioranies (hiarad (Phna of makap! I IpRing further preferred

and sub- Ilngual) vagi nal or
é)ﬁ}'gr@%r a%y%b%yudl ng i ntranmuscul ar, sub-cutaneous and
i ntravenous) administration or in a 25form suitable
for adm ni str ti on by inhalation or insufflation. The
i orpdUn@sSingleddand ofRnti on, together with a
conventional adjuvant, carrier, or diluent, may thus
be placed into the form of phar maceuti cal conpositi
lnd Unstopimatjyssubh@tutad‘ Craralkylang yheretsy enaptienral substitutent is

SARCBE TR efodey 46 8 Rl L o pRERSRCCZ AL Gyg hatoalkt (n

Sé?ﬁbﬁla?nﬁFg,F'GN néloarkbxszqsmﬂ as -OCKAd-@H Iphehyl, bemeyl, phenoxy,
for oral use, in th ormofé g?(‘torllfsfor
benrzyoxy, benzoyl, “NH;, -NHCM alkyl, lkyl), NO,, 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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WO 2009/ 043117PCT/ AU2008/ 001480 - 28 - adm nistration;
or inthe formof sterile injectable solutions for

w@arensaral (includi ng subcut aneous) use. SuchPCT/AU2008/001480

pharmaceuti cal conpositions and unit dosage forns
thereof may conprise 5 conventional ingredients in
conventional proportions, with or wthout additional
active conpounds or principlegs-and such unit dosage
forms may contain any suitable effective anmount of the
active ingredient comensurate with the intended daily
osage.Jan be enpl oyed. Fornul ati ons contai ni ng
%en (ﬂifﬁéh??,'{ygr ans of active ingredient or, nore
broadly, 0.1 to one hundred (100) mlligrans, per

10t abl et, are, accordingly suitable representatiye unit
IBoRvRfE MQse Ry eferird eai?&g@'uﬁagt%&fa R%ﬁglnps? liorh candh yithy reliyence to the
%eb%rﬁﬁl @'rrﬁhﬁa’e‘?gnlerbr%élﬁ‘ﬁedﬁ t}ﬂ?'f%lﬁivﬁg@ffur%@ deittions apply:

paren osage forns. e obVious to those
skilled in the art that the foll ow ng dosage forns may

BompBuRnaP (EHE mveRTEGoey & RkPFlYETa1RyByen more preferably
et abl e salt of a conmpound of the invention. For

preparing pharmaceutical conpositions fromthe
conpounds of the present invention, pharnaceutically

ccegt e ' i Ldaor 1iquid.
801 TR %5 BRok) Te e Bbrg Rrstelalil g Bthoty o ' b e s,
pills, capsules, cachets, suppositories, and

di spensabl e granules., A solig carri

gr an E%e one or ferabl

for el sEpRRtoRaHY SHbstitad PrapYigng Qr Butyiane, el more preferably —
ANQUIT } 2N SH,- Y LEHLIGS)-Sor LORLICIRIESH,-):

@t‘éﬁﬁ%?ﬁgcggghtés'ﬁz bi nzdgbé,@g{ é‘gr(argg%i ves,C tngl et

di sintegrating agents, or an encapsulating nmaterial.

. A th ier is a fingly divided solid
Phat L1 8 U 2R¥eRE G mofe plefaier SHi kG “act  ve

conmponent . In tablets, the active conponent is m xed
wWith the carrier having the necessary 30bi ndi

di n
BapaBytis ihaleaubstiutedpPbesyt i(Bye dnerecdfrrséﬁ;rﬁahrgﬂnfll{q'iephen\/') or
t‘j’Rsa esti’fﬂqud ?)'héﬁyl;

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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desired. WD 2009/043117PCT/ AU2008/ 001480 - 29 - The
powders and tablets preferably contain fromfive or

wo 2wogiabout seventy percent of the active coPgDANZR08/001480

Suitabl e carriers are magnesi um carbonate, magnesi um
Stearate, talc, sugar, |actose, pectin, dextrin,
starch, gelatin, 5 tragacanth, nethylcellul ose, sodium
car boxynet hyl cel | ul ose, a | owogel ti ng wax, cocoa
butter, and the like. The term "preparation” is
intended to include the formulation of the active
conpound wth encapsul ating naterial as carrier
providing a capsule in which the active conponent,
Sarigmiseredirhbnodycieheterbaryls:s surrounded by a carri er,

UGN YA By 1o b B RYEON A el chaliazalvh Geludlis,drd and 1,24
cé%lﬂfé(#o s) ﬁ’ﬁlbkél ﬁBQ?ﬁcﬂyl afﬂfaiggﬁn%%%lﬁf&glgep)Egr%’lyf?Slmldazolyl,

ot Sart ora nistrati
tpazglgk (imajuding plo2, |3tand &8, 4atringolylsy) tetnagolyh gndsthisdiazolyr(including

1 Xt ur f .fatt id glycerides or cocoa butter, is
1?25'3?" ﬁc‘gﬁ"aﬁ% Zglﬁgg’act ive conponent is dispersed 15
honbgeneously therein, as by stirring. The nolten

honbgenous m xture is then poured i nto conveni ent
&mesabersdiraenocycliohetereanisiol , and thereby to

g| nal
v p&flmé?mif’BRE&?%W@Q'M?HZ*S*'%%% RN
creanms, gels, pastes, foans or sprays containing in
addition to the active 20| gredi ent such carriers as

SxmembRrgA manesyelia netargCyYippropri ate. Liquid form
Fgf Sﬁgf(md|&a1ﬁ 'ZPPQIH@af-ﬁﬂr%#ﬂ@?%péﬁ@ﬁﬁ”ﬁio‘?ﬁﬁohr@ﬂCeblperazmyl 1,3,5-

ions, " For exanpl e or wat er - propyl|
tgthyarofl, dbiootarphslinykor mﬂp@mor;pjmlmyteﬂaﬂl dnoupmmgrpholmyl 1,4-

Ad{ﬁ‘%iygé)nrde?%rg&gﬁﬁ can be fornul ated as solutions in

all of which may be optionally substituted 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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25pol yet hyl ene gl ycol solution. Sterile liquid form
conpositions include sterile solutions, suspensions,

We@ewve#ams, syrups and elixirs. The active i ngPEHAER108/001480

can be dissol ved or suspended in a pharmaceutically
acceptable carrier, such as sterile water, sterile
organi ¢ sol vent 30or a m xture of both. WO

2009/ 043117PCT/ AU2008/ 001480 .»730 - The conpounds
according to the present invention may thus be
formul ated for parenteral adm ni stration (e. g by

Tﬁ# ﬁg\}e'gﬁ?h el h%c;}acg% gllhggé ﬁ?g%ﬂeeg Eﬁlﬁrbrg:;@agr &H?é’lﬁ/ acceptable

@ém@ﬁbé%ucﬁfa% &igHaemhasguficig acceprible éeteﬂ@olvafeuamd)'br prodrug of
in nmulti-dose containers with an added 5

tbemwaﬂewonem@m@@ﬁwtﬁu%me gnteke such forms as

suspensi ons, solutions, or enulsions in oily or
aqueous vehicles, and may contain formul ati on agents
InLariother asigot ofltmeg invention| theren Enostided aal'plapenad:elgical composition

t Al t
ahaearptien abiheraesiitisags Sizsie; cBoi of ophe; gF mgte of the
SotdrHefiondd lcoRRIYUNGS 261 FBrrﬁO%@ HP' usj, Oé’nd f(ﬂi) or pharnaaceuﬂcally

constitution wth a suitable vehicle,
agcepiahlef salis wthereof, bm@u@ngs@hamaemaélw lﬁclc@ntable derivatives

eiedcera oPligRiBle HRETERi e AEESR R P B gL e

colorants, flavours, stabilising and thickening
agents, as desired. 15 Agueous su (%en& ons suita

Imoanqihgq aspectcthe M@Sﬁﬁ’@l@vggtlcm B sr]@qrﬁéaqqq%pﬁcomposmons for
q%ﬁ égl a ¢4 ﬁ &%ﬂﬁ%?ﬁwﬁkéﬂrrﬂgeﬁ{)ﬁmcméﬂg 2 9HSmmunosuppressant,

Such as na et c resins,
thet bornpesitioh asoeprésing em effettivey emtoupnt of 1d unbmnnundr of Formula (),

B T S, SRR AR Ao 0, PR o
ﬁ&ﬁ%&e%cal?“?&&éda@l%f@érﬁ/a‘ﬁ%@ thér@o¥ | shd 6pfl9ﬁ£ﬂy a Cs)harmaceutically

preparation oral administration. Such liqui
acoaptabledamikr arddilwenbns, suspensi ons, and enul si ons.
These preparations may contain, in addition to the
active conponent, colorants, flavours, stabilisers,

PHE f R "ebapbiitibaT ab mishdudt 46 ainckidectisnclosmulation of an active
di spersants, thickeners, solubilising agents, and the
ingkedient with encapsulating material as carrief, 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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For topical admnistration to the epiderm s the
conpounds according to the invention nmay be fornul at ed

W@ 2000/01ENt S, creans or |l otions, or as a tranRCBANRI08/001480

30 patch. G ntnents and creans may, for exanple, be
fornmul ated with an aqueous or oily base with the

addi tion of suitable thickening and/or gelling agents.
Loti ons WO 2009/ 043117PCT/ AU2@Q8/ 001480 -31 - may be
fornmul ated with an aqueous or oily base and will in
general also contain one or nore enul sifying agents,

. g I . .
a;c}nglmétﬂ,a%f)ﬁl ﬁg‘ﬁfﬂﬁg""aﬁeﬁ%ﬁé’ﬁ%r Cg@gﬂ% g%laﬁgﬁg?c{@i.d?gnteral (including
subeutaneduspasesui t abl e for topical admnistration in
the nmouth 1 nclude | ozenges conprising active agent in
a flavoured base, usually sucrose and acaci a or
éﬁ@\gﬁﬁéﬂﬁéﬁetgﬁéf b&ﬂn?%sﬁ@ﬁ?rﬁn{ﬂ' 06it W38ags biss tREHesf Rl comprise
in ah 1Tnert base such as atin an ycerin or
cmmuentimalningeexﬁemta inandnvmmdmahsmeaorztwn@r mgthngr twithout additional

%gltlvelng i ent |an SUIt rgglcgqcarrger. 10 tai

V&t FYRROWPAS Q5 RERCIRRY 3? %BlP W AHSAEE L O)ME Mg Contain any

é“uﬁé@le St dMoGofaRki ek ingredrent fcommrsthi: WIth hhé intended
dropper, pipette or spray. The fornul ations may

daily\dasagei iangergl ke empleyad. d5oemplatians |0ﬁ>nta1remgatﬁﬂe(ﬂ0) milligrams

cffa%&lvgt m@ %L&WOSF i ré’!b‘Pgéc]Iﬁ ol o'?i%y ?Eﬁdéah 11965 Iniigrams, per

adm ms ering an approp

tableol@tre rascoatinglp svitableaepfesentativel uumi dosage foumpensi on.
In the case of a spray, this nmay be achi eved for
exanpl e by nmeans of a netering atom sing spray punp.

TH: bgﬂﬁ 81’1ﬁd§‘%§ fﬂe ?F‘éée‘fﬁﬁﬁﬁl&%nr{aheﬁ‘é 'aﬁﬁuﬁ@?ér&@'?ﬂ?%%ﬂfé variety of

accord nvention may encapsul ated wt
argbamxdipmtentesal dosage)rfmmhsat Hoh/inlemmm tmtjmse§kulled in the art that

pfetedt enha ce delivery and re tion.in the t eith
RSOV 895598 Taims ey reamliSs.of iBe, adiye spdpgnent, either a
donfsduritRyf theSAvAIRionCHY £ pRErmRYcERRARY ﬁ&céb’ta@l%fsﬁtoéf a compound of
formulation in which the active ingredient is provided

the inventiessuri sed pack with a suitable propellant such
as a chl orofl uorocarbon (CFC) for exanple
di chl or odi fl uor onet hane, trichl orofl uoronet hane, or

Rbrcpriepacihgt predrmageatitdlacempasitions firom dh@)dodmomdsomhme present
sui table as The ﬂerosol conveni en

tl
IRYRRUQN, pﬁ gnpsentically asgeptalle paigiers Fan bﬁ% h%§é’"9f°r liquid. Solid
fggﬁve ra98n§9ﬂ:tlu bS\ﬁﬁQb& RAIELSS pffe, eépéhlﬁt@c{c%@ts suppositories,

ternative e active'ingtedients ma
andodisﬂedsabietguanlﬁlesm/bfsohd @aynq;rcnansbe aBe Oromoeezzsupst@raes which
rﬁ%@%ﬁé& rgc{( a%fdl'iuents Hg Oouur}%g' gggntéu s%ﬁﬁ%lil%epso,vmgﬁcabrﬁ%? 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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| actose, starch, starch derivatives such as
hydr oxypr opyl net hyl cel |l ul ose and WO

wWQeM9N®AB117PCT/ AU2008/ 001480 - 32 - PCT/AU2008/001480

pol yvi nyl pyrrolidone (PVP). Conveniently the powder
carrier will forma gel in the nasal cavity. The
powder conposition may be presented in unit dose form
for exanple in capsul es or cardgri dges of, e.g.,
gelatin, or blister packs fromwhich the powder may be
adm ni stered by neans of an inhaler. In formulations
intended for adm nistration to the respiratory tract,

i ncludi ng intranasal fornulations, the conmpound wil|

YREWders hawe tabletdipreferdbily Wontain Zfeorofive orxiniptee abbut seventy
the order of 5 to 10 mcrons or |less. Such a particle

Bereeningj the awivel RRAIPBYNHeanyitabiBUFATIRTS [AEe AnAgnegm carbonate,
%@g@%@nfys@a%tgm ' @eugawqgcﬂgé,' rﬁ?ﬂirf,‘”ﬂ%rﬂ,' Qfitch, gelatin,

o give sustdin r'el ease of e active
fragacatitienmetaylcdiRiless| sodium darbopymettydealiuiassl, a low melting wax,

ti f bly in,unit d f L hn.
Sorctn boten, and (e IiCepding 1M | BIRRABHAN dBaRRAEd, f (include the
fé)‘?ﬁl%tfb‘ﬁ?tcﬁ' Eieéqgacﬁﬂgr CBRiRURdO WA idric@psafatinge nitéfiae as carrier

conponent . The unit dosage formcan be a packaged ) )
provptingita eapsuleeinpwbichgthec aptive sompamestr witlk or without carriers, is

guantiti of preparatiQ . : s t : ,
Sigeundad By A ARRRaTES] K ppa T BsfouRREIRLE Y SRyl gachets and
I¥2EhgE9 27 endiadEa C arabists apewists, eapbalesepillscsatiedts, and lozenges
| ozenge itself, or it can be the 20 appropriate nunber

oan bawsed asnealid formp suitalledor Bﬁlnad'm'é'sﬁ'ﬁ tion al so

i ncl udes the conmpounds in the absence of carrier where

the conpounds are in unit dosage.form 25 The anount _
Pbr prparingcsuppoBitories, aeloi neltiigayvax asuth as)pn admixture of fatty acid
admni stered may be in the range frgm abput 10 g
aoeniigs G coass buliepedimgmisetiand g 80P spmpfgeht's dispersed
EB@gj\éﬂg?@QQ_tﬁ@%irﬂ' SEBFSstirthd e THeeRloken horhbgendlis Mixture is then
po rs for intranasal "adm ni stration, tablets or o
papmad iato tanvemient skaestmionldst ahewes taiagol, paditlerepyto solidify.

i ntravenous adm nistration are the preferred
conmpositions. WD 2009/ 043117PCT/ AU2008/ 001480 - 33 -

EBFMGRIBAS isuitabRe foRWdgiidl Reimiaistiation raay by prevemted asrpessaries,
| mmunosuppr essant s or o " .
tampons, creams, gels, pastes, foams or sprays containing in addition to the active

ingredient such carriers 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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other nmultiple sclerosis therapeutics . For exanple
the conpositions nay contain a second

WO povgseEUppr essi ve agent or other multiple sclRPCDAU008/001480

therapeutic such as Sinterferon beta-1 b, interferon
beta-la, glatiranmer acetate, natalizumab or

m t oxantrone. The pharnmaceuti cal preparations of the
conpounds according to the pregent invention nmay be
co-adm ni stered with one or nore other

I mmunosuppressants or 10 nultiple sclerosis

tﬁe:cmﬂq%a%g%ﬁg‘@g%, onbg%ettrﬁe E {O\T/\ZR{? %@gﬁﬁf tbifiulated for

parepterad radmmistraaidn( f(ekg. eb?”ﬁ"j@tmaﬂﬂt eksmple bolus |nject|on or
concurrently or sequenti al th one or nore ot

Wmur\ﬁ@slgpaws%rﬁ%d mamﬂﬁtnrsﬁﬁnf@a By Wit §°§ﬁépapént¢ree°ules pre-
ﬁl'é%hsﬁﬁ?% WBIulPr‘?é ‘?hfl.l?lon' kil frﬁflf?@o?@tc%rhéners with an added
at r ace ate, natallzumab or m toxantrone.
;Tdeseomﬂpeu nitse cbntpkusutpnesmay takey sath durmmylstmlspeeslohs solutions,
in the therapeutic or | actic treatpent of the
reans SiBR I O ARroN R ERlRR Ginemgk FOnN forgfation agents such
g@ﬁdﬂﬁarétablhélﬂﬁeﬁndﬁokV<ﬁ§peﬂsﬁ1@j3ag€ﬁf§3 nﬂltérﬂ%vely, the active
cor ne creas, Intestinumtenue, ['inb, nuscle,
ingredient mnambe o pewdahforauméamﬁﬁ tynmept@dmlatlonémtwde solid or

é@w&@b@”@sﬁ P R ot ot Rt §Banlelietle]So. sterie,

Egﬁlfﬁééngférhbefbréuséystem c lupus eryt herrat osus,
nep rotic syndrone | upus, Pal no-planter pustul osis,

Hashi nmoto's thyroiditis, nultlple scl erosis,
gdh% L?é QO%BH sﬁ}iggl'éoﬁ? qré‘w ?H'tfé ?F dréd bh/ycﬁ’igsélving the active
es uve| Juveni onset or recent-onset o
cbmbehetst nmIWatemsandil athding c suitable pevlbrant25 flawsurs; i stabilising and
veiti al |l ergi ¢ encephal onyelitis,

G\' ing Bﬂ%fbtﬁrg? Agsir (?qeﬁ ecti ous di seases caused by

pat hogeni ¢ mi croorgani sms, inflamatory and
hyperproliferative skin d| seases, psoriasis, atopic

Agueaus suspemm&ewt@hie rfak ptalsisee@mnb@tmade by dlspefsmg the finely

SRR, GRS e WLl les B oD PP Sas natural or

syrith66¢ Ig@msafis'smedﬂ’fmmlce’lﬂ.ﬁ@sé i §ddien, catborymiethgtaediulose, or other
cut aneous e05|noph|I|as Lupus eryt hemat osus, acne,

weld keewa wsﬂ@lmgkagqm%com unctivitis, vernal

conjunctivitis, uveitis associated with Behcet's

di sease, WO 2009/O43117PCT/AU2008/001480 - 34 -

Asroantiuded anersphd farnk pregparations thahacminterstadste, be converted, shortly
dystro |th||aI|scrne cor neal .l.eykoma -
e, Rge o R ormeRreRArA i oF oralpaInis e Bough liauid forms
iRl §@l9ﬁ6r‘i§’ su\éBGF\snB%aQﬁ& 'enh'ﬂénéﬁ@ SISfﬂéi%éopb‘fégarations may contain,
sarcoi dosi s, poll'en allergies, reversi

ivb stddition te ﬁner myven mpenem oPRlaiadits,afaverss, Stakilisgrs, buffers,

gé{flﬁﬁ angﬂrflqr}lm eaqﬁéggsep%pgﬁﬁtg nﬂg?clﬁ%ﬁ{eg’;ssoﬂ]ﬁhﬁh‘i%gents and

g ey hyper-responsi veness, bronchitis, gastric

ul cers, vascul ar damage caused by ischem' c di seases

and thronbosis, ischem c bowel diseases, inflammtory

F8}N%~ f?:b?eafb{?ﬁﬁlst §850t<114hﬁ9eﬁ8feﬁﬁigcﬂ{é tdotn ddﬂo%StabEé‘rldlng to the
85i ORS 2AsSocI At & ermal burns and eukotriene

Bientiedinad\e be fosralater aCoditiments)igeamesyr Iptions.iarias atgnsdermal

eosi no h| i cégastroenterltl S

B GDas DINTIeRES SR \RESR DR TPk, TorSRPaTHIS, 5% o iaEd With an aqueous

BF 6W3asé i ﬁfe' édd%horﬁ‘%f’@[litéblé th@@ﬁmg@idléﬁgéllmg agents. Lotions
syndrone, henolytic-urem c syndrone i abetic

nephropathy, nultiple nmyositis, Meniere' s disease,
pol yneuritis, nmultiple neuritis, nononeuritis,
radi cul opat hy, hyperthyroidism Basedow s di sease,
pure red cell aplasia, aplastic anaem a,
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15hypopl asti c anem a, idiopathic thronbocytopenic
pur pura, autoimune henol ytic anem a, agranul ocytosis,

w@Eeeal¢ilous anem a, megal obl astic anem a, PCT/AU2008/001480

aneryt hropl asi a, osteoporosis, sarcoidosis, fibroid

l ung, idiopathic interstitial pneunonia,

dermat onyositis, |eukoderma vulgaris, ichthyosis

vul garis, photoallergic sensitjjvity, cutaneous T-cel
| ynphorma, arteriosclerosis, 20 atherosclerosis,
aortitis syndrone, polyarteritis nodosa, nyocardosis,

ril%lget}gogq{mn?%te&evgﬁ]gp qt%g)g.\@ucjﬁogg/f bé?%%?@i\ﬁiﬂ in general also contain

o bpP e lel#mIs%ﬁ@@lgéhtsb(%&ﬂ)lllﬁm@sgéﬁfsl dispessing dgehtss suspending
gl onerul onephritis, nmale pattern alopecia or alopecia

agents.i tQ'Ob?nmge’i&Qﬂtiir@@éWrﬁtg }FEWP- provi ding hair

germ nation and/ or pronoting hair generation and hair

growt h; nuscul ar 25 dystrophy; Pyoderma and Sezary's
Bonnairlatiens Spﬂagleefdrstmoaﬁraﬂmmls«%mﬂibaoim mejimeutbeinclude lozenges

i schem a-reperfusion inj ans whi ch occur
%&mw'was%?tﬁf& BGRNT th o <vBTed (HfbeorUs i caiose *and acacia or

pAstilRE 28R Brisih rl‘Pangétiv% ﬁ@i‘e&@htj'n@can inert base such as
|n arctlon endot oxI n-shock, pseudonenbranous colitis,
gmatum iandc glysednbyr sucrpser anddicaciasrand supkthiweshesteomprising the

|nsuff|C|en nal insufficiency,
?‘gW?HB%’eQ'%‘B '%&fé’ééblﬁ/lthqﬁﬁgg@gen or drug, for
exanpl e, paracort and bl eonmycins, |ung cancer,
gulnnnary enphysema, cataracta, siderosis, retlnltls

plytiens o5 susBensipas aye applied Girsetly pethaumsses caviuBy conventional
I

Rpip TR BB SRR blBor O BERE, o e o Blons may be

;br@ﬁud@dl |hmu$glde1rnnult|dose forch. danb@llatttﬁromel dflasdropper or pipette, this

ingjvitis, periogdontitis ancreatiti
e che cacanAL Py e matiedh AEi 1T G GRProRsiale, Predetermined
mﬁﬁ\'erﬁfgtﬁé 's%lut%ﬁt&%&‘bbﬁsi‘éﬁ ﬁﬁfh"é' SHRFPofd Spray, this may be achieved

pobar opat hy; di sease caused 5 by hi stam né or
ﬁoe@xamplem&y oeans| @‘aaeneteelngeat'omlﬂhgﬁxéy et T i |mprove nasal

S50 S TR BB LML i, ivenion may oo

ERsepBuIAEd \ﬂwt@clddé&tnrfbeccﬁromrﬁnuléleﬂr adthsottersagerity expected to
toxin, viral hepatitis, shock, or anoxia, B-virus

ﬁmﬁmetd%ilvenbﬂndwt@nt@ Hbmtmasaémt&%ahosu s, al coholic
cirrhosis, hepatic failure, fulmnant hepatl c failure,

| at e-onset hepatic failure, "acute-on- 10 chronic"
Admirtistratidrute , thaugspiratdry drao:bfmaheaiebhlme aqnhievecd by means of an

ef f ect revent.in r tre i Vit
SS/os AU AN I e ACNAC Y Scinids Peidsghp a pressurised pack
Eﬁ'énéu@m@t Bfo?eﬁﬁﬁt' Sukk- as a a%r&@bwéd?b&f\ (('FC) for example
ovenenti oned conditions it is clear that th
duohpmmamommetnam utsichlopofiyarpmethansal | gr adlmmroteé@ﬂuoroethane

sriPah e (o Bhisl AuionB s THARRR i, BV TPupalgo contain

& §urfﬁétlaiﬂi@l@u(ﬂ"rJ &8 Uity ThE dose tof ARidTRIZY, bersomedlledatsy provision of a
therapeutic treatnents. 20It is envisaged that the

wetaiedvalvemay be particularly useful in the treatnent

of multiple sclerosis. This chronic neurol ogical

di sorder affects the nerves of the central nervous
Ausmmelﬁshdiamluesagiredwdtis emayrbetproeidedsinithe tfoam bxidydry powder,

e nor |nsulate rotecti ve sheath of f
@m 2 2 HongR o ot (e RN it s GEEe felfier Besé such as
i 0 HgAtiVedi Suth Qi Hlydisk Ielf iBlose and
g&gma é%gan%éatcr't Pgmaltelly degtroyegiy By "o ﬁbﬁﬁ}l atihﬁg or
chang| ng the i mune system response that is thought to

be responsible for the attack on the central nervous
systemit should be possible to
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attack the cause of the disease itself, rather than
the nore traditional nethod of 30 controlling the

waphears? WO 2009/ 043117PCT/ AU2008/ 001480 - BGI/AUTI08/001480

nature of the disease is such that it may be possible
to control mnultiple sclerosis w thout unduly
suppressing the patient's i mmune system Based on the
earlier discussed chronically mctivated human :
T-1ynphocytes study, it is speculated that nultiple
sclerosis may be a product of chronically activated

doliniel B e RSk RAAR Y BB R ool n e

h&$a leabAtaNNEhée poderNdainpdeition Ima@h eopiezentedl th shitrddse form for
fromthat seen in quiescent and acutely activated

examBle; in GaRpUIaSHRN eRIrIIaesefu - gredRiatingpr blister Bagksfom which the
d
ek A i S

ec ess ecific n anot her aspect
of the invention there is provided a rret hod of

rdoamiaions ntecdadct BmRste b, it Bspicatonp dragt, including
ﬁ\%ﬁbgél f@Frﬁ@l&hbﬁ@r‘tﬁB' GHhPo@id vl ?éﬁé@“?%a@éfé éﬁk‘llq{bﬁtlcle size for

said nethod 1 ncluding the step adm ni strating a

.examplendf tife podarudfad (tb)10 (nI'IIQDOHSoQI‘ lass) , Sgchsaparticle size may be

B by e hoRBTB IR i o b dpletdn S o7

the invention, there is prOV|ded a means for
controllin nultl ple sclerosis by the application of a

Wheek destsed .t m@rmwgtl@scmﬁad tor giver austpineds éplease @f the active
ﬁEPEPﬂg,J,t o] %Iéeémg%we Kvl.3 channel, by the

cati o conpound of Forrrul a(l), (la), or
(Ib), or salt thereof, including a phar maceuti cal |y
ccept abl e der|vat|ve t her eof ? % St | h
agmagetitical JIRPBALIGNS f areoPIRTPTREM ) “ upy ‘§°Sa&e Q@S In suc
mS airle \}JT@?&%ftlono'is %LMWlG@@ertd)Céhlltydéé”ése%&ﬂélﬂmg appropnate
erivati hereof. 25In another preferred form of
quanditiesoof theeaetives compongstl heeuhtbcﬂqsagepiogmeﬁ@n rb@ @rpaCkaged

é‘rre%%tfé;gﬁhgh%?gqggﬁaﬁﬁréorﬁg;nn& écr t%ea\;%&tjt%%nbf]g%ﬂa%hm such as
PAcKeIBS atbletl| capsutaie irP ipowaiers it haalgobr ahﬂidulét ngt\lao the unit

pharmaceutically acceptabl e derivati ve t her eqf
@@?,ﬁg% qrrrbﬁa@@@pa,c@pﬁglq Hgbl@bmﬁ% o ozenge |tself or |t can be the

3 aPﬁE@%ﬂ'ﬁ‘.”@g {§f %@@tg ?abl Egé QVat | ve’ t her eof .

The invention also includes the compounds in the absence of carrier where the

compounds are in unit dosage form.

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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WO 2009/ 043117PCT/ AU2008/ 001480 - 37 - In a further
aspect, the invention provides a nethod of nodul ating

W@oiassilum i on channel activity of T-cells by B¢EAU2008/001480

application of a conpound of Formula (1), (la), or

(I'b), or a pharmaceutically acceptable salt thereof,

i ncl udi ng a pharmaceutically acceptabl e derivative

thereof, or a conposition conpgi.sing the sanme, to said

T 5cells. Preferably the conpounds of the invention

i nhibit the potassiumion channel activity of T-cells.
Preferably the potassium channel activity inhibited by

a compound of Formula (1), (la), or (lIb) is a

Tid tagposRiond may axshemecHiainnste of AforeXxAR®! mmunosuppressants or
Kvl. 1-Kvl. 7. More 10 preferably the potassi um_.ion
chahﬁmltlrd@tslclﬁr9§48|theméuveﬁ t doR-arerle jhe Lompasitions may contain

355 e e gl o B AN R GBETR A utc ucn s

mwmfmbn obetdrdbpr adenfiéronnviestaiian, gldieamer s asetate dedatalizumab or
use of a 15 compound of Formula (1), (la), or (lb),
BHROXAMMONGer eof , in the preparation of a medi cament

for the treatnent (therapeutic or prophylactic) of

di sease states nedi ated by potassium channels, and in

TPee tphaninacebijcall pmar@uqﬂseofg\me Tarmpewrds according to the present

YERES R3S b SamyiBis P St 685 bhEdis, A8l S giBsGbpressants or
ﬁgﬂlFlédasdérb&s('tﬁérap@Utuéé bih, aorcomsbihatiémethepdpy. For example the

i nc phar maceutical ly acceptabl e derivatives
nrmsms:eu qaiepr@eﬁfﬂimd@f the @ﬁé’epia%@ﬁﬁﬂn‘i’ m%mbﬁow adginjgtered (for

rggggp%y avai ﬁ’sért)ﬁtug'teg‘gybgfal n ”\é\@"@f an ar gne or more other

|ﬁirﬁamdssmipréssant§5>ranommte sclerdsid therapeutics, such as interferon beta-
nucleo hiljc aro .C substltutlon chemstr ?
T TuiedBron biieT & Graatal Grate: healFIRap s iR Tohe”
i ncl ude: hal ogenation (including brom nation,
chlorination, and iodination), nitration, sulfonation,
TFhe ezdmhpcmmist of ah«wraseminlrwenh@lylraaycbe usefulcini the drerapeutic or

@rrg?) f %g'réro %E)ocggﬁmgf ?e%%t %le {r%ﬁ%@%n%&noﬁrcg’m{'dacns or tissue

Ubﬁtéé tebfD Kidrst i1ves I%ﬂgn%hdemaﬁr'cbhﬁtttdruéaOpanéreas intestinum
al i des, sufonate esters or diazoniumsalts by

tepue! §mbarmuscianngnass, s!U?‘#iHlad@S%!HWerUQﬂe”é!”k:oﬁmé@ ‘bowel, medulla
YIS - skIl® pSHRHE VIS AR 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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WO 2009/ 043117PCT/ AU2008/ 001480 - 38 - hali des,
sufonate esters or diazoniumsalts can al so be

waecwomgdiished under pal | adi um nmedi at ed condi t | BEIEFATU2008/001480

i ntroduce various carbon and het eroat om based
substituents. Other transformations include: oxidation
of al kyl benzene al kyl side chains to form benzoic

aci ds, reduction of aryl alkyl3sgketones, am nation of
S5unacti vated aryl halides, and phenol formation from
activated aryl halides. Fromthe appropriately

SUR TS A RS P RN B Bompece, comea
khko@@n&f@llaﬁbeumg@ El\/labmt% rtﬂo'erbeSqﬂeﬂmzar%ms opthalmopathy,
reacting al k hal i des or carb Bgllc aci

YeghSayrrag atrﬁéag anes 7P ‘é'sAet@:orﬁPé'ﬁel a|'¢f§a'es reversible
@yéth}@%a W s%f w8n§95|ng§thma f QldRiceadini AR asthma,

Int
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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M O NHM HMrphCH2ZCH2 0 0 HM 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-

In a further aspect, the invention provides a method of modulating potassium ion
channel activity of T-cells by the application of a compound of Formula (1), (la), or
(Ib), or a pharmaceutically acceptable salt thereof, including a pharmaceutically
acceptable derivative thereof, or a composition comprising the same, to said T
cells. Preferably the compounds of the invention inhibit the potassium ion channel

activity of T-cells.

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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functionali sed benzene ring by standard Friedel-Crafts
chem stry with, for instance, acetyl chloride in

wWpe@sesae7 of a suitable transition netal catal RGI/AB®B/001480

as 10 Ti Cl4. The group R4' may represent a hydroxy
protecting group such as nethyl, which can be renoved
under standard denet hyl ation conditions using, for

i nstance, BCl 3. Subsequent intygaducti on of a halide
(Hal o) by el ectrophilic hal ogenations and introduction
of the -1:-R4 (as described above for conmpound B)

RS, SRR, et ot eLBiat P58, P afko G aoamlished under

el dnéiats eéﬂrdntnomaetcalntmupélv@ﬁoperdaﬁmn énb ¢reteroatom based

“metal = ZnCl, borane or zircononcene

mxmu%wmt;UMImaonclu% oxudpugm éaf iadyipgnaene alkyl side
% foUk&ith b:FéWzE)rEe d@r %(Rxcfbhegfal rgfr%fll{y? RA¥h&s, Ghination of

e acconplis ed 1al el ectr
thméctgatmi aryhbal{dest, ast cphe)'\of fonnatiod filmym patlvaidd @yl halides.
nmedi ated coupling to an al kyl -netal coupling partner

(where netal = 5zZnCl, borane or zircononcene).

Iﬁloﬁ'ﬁrtﬁét apSropriatety 's'&b&tlt@kéd’ HePizBREs, Nabnpardtef Wontffoutids may be

i odi de) can be netallated (eg lithi ‘at ed) and react ed
pephrechby the followingiechemen a further process
conpar at or compounds where R2 is OR6 (R6 may be
alkyl), and R6 is -C(0)CH2(0)OEt or -C(0)CH3 may be
prepared by the fdsl & ng 10 schene: Owe
R5 R5

Ra~ E— Ra~ L

X Y'H
R3 R3

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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MeOOVEMeOOH As shown in the above schene conpounds of
the general fornmula F and G can be prepared from

wa2®98431117 met hoxybenzene through standard funcRCDAER008/001480

group 15 interconversion and transformati ons known in
the art such as: Freidel-Crafts acyl ation, nethylether
cl eavage and condensati on of an o-acetyl phenol with an
ester to forma chonenone ringg Goup R6 is introduced
through al kyl ati on of the phenol and the chronenone
hydrol ysed to form an o-acetyl phenol which can be

@ oS ot e AR hisalal Sinel s Sineiilh RS i 8] palo and R,

Bﬁbﬂ@/ﬂ yCaubstutert ke mdadR tphepavedodeesrdinte to the following
car oal koxy group. The order of the introduction of

whirh eoramences Ao gengrabsiuetire e rever sed (not
shovvn). 5 In the above schenme conparat or comnpounds
of the general fornmula H and | can be prepared from
2, 6-di ydooxyacetopkl’)]enone t hrough standard functi onal 0o

n the<px_eparn of F—anmd Rs
~hRvent i v vgenes OR,'
edblfa‘f om clg%rr%ouds %‘? the * !

3above), by trifPation to give %3
(Tf trifluoromethanesul fonate) and @i ther

nucl eo]Fhl lic or palladiummnedi ated 15 substitution of
the triflate with an organonetallic, thiol, am ne or
sulfide. g mlar chem' str can be use tolntroduc

-R7 (Y]|= S, N t - rg ps at tma
B'BL'. . dempt eaa )~
R,'O OH R,'0
Rs Rs

(0]
alkyl
y Halo Rs
) /Ll\
R2 R4 R2'O 0" R4
R3

The above scheme illustrates that the —C(O)Rs group may be introduced to a pre-
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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WO 2009/ 043117PCT/ AU2008/ 001480 -42 - Anot her
variation is to add, renove or nodify the substituents

w@Roowie31pT oduct to form new derivatives. Thi s PCUAU2098/001480

achi eved agai n by using standard techni ques for

functional group inter-conversion, well known in the

i ndustry such as those 5 described in Conprehensive

organic transformations: a gui4le-to functional group
preparations by Larock R C, New York, VCH Publishers,

Inc. 1989. Exanples of possible functional group
inter-conversions are: -C(O)NRR from- CO2CH3 by

heating with or without catalytic nmetal cyanide, e.g.
At@hgtionn of HhiRRSubkfituted G @dne- POOOXR Friedel-Caftsi adylation may be

R PSS, S (PN olowed o
p%i%%w%écﬁ&?&'%lih&ttg ah katkylshéerl %Qﬁﬁﬁ;g%?ianner (where metal =

NR R from-N treatnent wt

Zs6trane or girgonenesne). Altermmticely;the imtialy) flrrmeddialidrrikromide or

by.. t t i R, i i dj v = !
Rt TR Toolle 1 P e Dot B A A e

alcohol; -C(NRR')SR from-C(SYNR R" with R 1 in an

inert solvent, e.g. acetone; -C(S)NR R ﬁ{\a\/\here R_ or |
R aj farthet owg@mpafﬁéﬁﬁ %@@NP«%S whq:]ﬁ RsEPRs (Re may be alkyl),
- = - r = .
ARk SOOI Mo B o e flowin

i ous al cohol®,

-s€eed) - NR R' by treatnent with BrCN and NaOEt in

HR by treat nent

Et OH, -NR- C(=NCN) SR from - 5
; - NHR by trea

(RS) 2¢3NeN

m'gt

Cl SO2RQy heating in pyri e, < NR C(S) R from
-NR ( by tTeathent w Lawesson's re

from-NHRwth triflic anhydride and base,
- CH( NH2) CHO fr om - CH( NH2) C( 0) with Na(Hg
k"f?o-CHZC(O)OHfrom%'t(
F N2 then 25 S

ey ar ) ; & Yy '
-CCH2OH from C(O)OR with Na/ R OH -CHCH2 from
- CH2CH2OH by t he Chugaev reacti on; NH2 from - C(0)OH
by the Curtius reaction; -N{Hﬁfrom-C(O)Nl—lO—lvﬁth

Tsd /b hen H20; - CHC(ORBS® f r om - CHCHOHCHR byQRs @ @
usi ng ss-Martin 30 [othkknane regent or CrOS OEt
aqH2 acet ome; = C6H5 ro%- CoH5CH3™Wi t h W)/ L

2068 RCT/ AU2008v *043R; Cr Q2C12; Me@HOF r o9h R4

-CNwth Snd2 / HCO; -CNfrom-C(O)NHR with PCl5;
-CH2R from-C(0O)R with N2H4 F KOH; -S(O)2Rfrom-SF9
wi t h nCPBA.

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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In order that the present invention may be nore
readi |l y understood, we provide 5the foll ow ng

Wo0el043tit i ng exanpl es. EXAMPLES - GENERAL PROBEDWREN08/001480

Synt hetic Experinental 10 CGeneral Procedures Ceneral
Procedure A: Al kylation of 1, 3-dinethoxyphenols NaH
(60% di spersion in oil, 1.2 eq.) was added to a
stirred solution of 3,5- 15 digret hoxy-4-hydroxyt ol uene
(1.0 eq.) in dry DMVF (1.0 M at room tenperature.
After the reaction m xture was stirred for 0.25 h, a

S e A b o B T8 e ot e

iPHOH LN of -'l'IbERJTaer tHeecarddalkory ghmb van beNed&rsedqhot shown).
(sat.), exltaracted wi th Et 0Ac and washed with water.

The organyC Iayer was sepaPReef and dried ovePRadgSO4
20 and ) pat ed under Aqcutyy The crude 0
was puri y fr—ash-'chr ography—ee-ﬁer ,
Procedur @B CFt i edel - Craf D ra@gti on with ac o/L‘R4

chloride A m xture of the substituted benzene (1.0
eqg.) and acetyl chloride (1.1 eqg.) were 25 stitred
under N2 at roomtenperaturfe for 0.25 h, then TiCl 4
(1.1 eq.) was added dropw §e. The dark brown m xture
was stirred at roomtenperature®br 0.5 h and t henOEt
quenched with NHACl(aq) (sgk.) ytracted w ték Et OA
and washed with water. TheJoPgani ¢ | ayer was | ©
separated, dried over My cconcent r at ed
vacuum The crude product urified by fl
chromat ography to give the 30 %etone. WO 0" R4

2009/ 043117PCT/ AU2008/ 001480 - 44 - Ceneral Prqcedure

C. Selective denethylation of nethyl ether A solution

of B3 inDCM (1.0 M 1.1 eq.) was added to a stirred
solution of the

In the above scheme comparator compounds of the general formula H and | can

be prepared from 2,6-dihydroxyacetophenone through standard functional 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
Ry Rs R4 Rs R; Rs
—_— B .
Ry “SoH R, oTf R, Y"L\R4
R3 RS R3
J K L:Y'=S, NR",
-NR"C(O)-, -CH,-

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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methyl ether (1.0 eq.) in dry DCM (0.25 M under N2 at
O C The mxture was stirred for 1-2 h, quenched with

woRMTodAeg) (sat.), extracted with Et OAc and waRtEAUZ08/001480

with water. The organic | ayer was separated, dried

over MgSO4 and concentrated under vacuum The crude

product was purified by flash chromat ography to give

t he phenol. General Procedure4p.- Chlorination of

benzene ring with N-chl orosuccinimde 10 To a stirred
solution of the substituted benzene (1.0 eq.) in dry

DMF (0.10 M was added N-chl orosuccinimde (1.0 eq.)

and the reaction mxture was stirred for 6 h at room

Arotther aariation T8héo aady eamovasordmnsdify lteel sabdtitueatsc ofithee product to

roduct was dissqlved ip Et0Ac. and washed with water .
19FB g AT or s CouEEBR 2Chiaved 2080 B4 NepUaRtard techniques
fﬁﬁrfﬁﬁ&‘drﬁﬂ ?ﬁwq%r-ﬁéﬁ%‘@cﬁﬂ%@wrk'nEW%dir'p}hé krfff3try such as those
chromat ography to gi ve 15the product. General
deseribedrin GCompteheyisive ongaoic transforrpations) a/geide to functional group

P aRes H o SBs R.EENew Ford YO REBIFEE. e Goud ) 1
dry DM (0.3 Mby the arene) at 0 C and the reaction

was al l owed to vvarmt_oroomte_n%rature_and stirred '
Examples. ofapessiblenfusctional gnespr BiRItGaRYelRensy @EeicHel@INRR' from —

GO BRI s BEWIRE GraliBinal Rl o 41ag, and HNRR
ini CH;0H; NOC(®)Re frony sOMLEM eapd CIOIOMR inapyridinadeNR-C(S)NR'R"
AP Sl b TR VSR B LT fom
\)IO%fgi éfgw rz&gorfggém?atg? ”—N@(GWR‘“ fBhE LNMR N bEtidgtment with an

( ) and allowed to warmslowmy fo room
isecyanade ue g. HNRCFOaot RINFGRQ; NBRCOHY fromh-NidBo ey treatment with

GESQBETA PR CETRNR R, i -G RBROEE WbFNg oac by
KEUtRRThI AESHDIUTIRIR RBSR! FomT LE (SYNRIR" WitFRAUA artimert solvent, e.g.
pur i |_eq ?g flash chromatography. GCener al Procedur_e F. .

agatoneit eI Bhelvdiese R' or R" is not hydrogen) from —C(S)NH. with
HNR'R"; -C(=NCN)-NR'R" from —-C(=NR'R")-SR with NH,CN by heating in
anhydrous alcohol, 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
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A suspension of the phenol (1.0 eq.), Cs2CO3 or K2CC3
(1.5 eq.) and al kyl or benzyl halide (generally 1.2

we@enoy/osxitanhydrous DVF (0.2 M was stirred undeCT/AR2@B/001480

10 60 C until conpletion as determ ned by TLC (1-5 h).
The reaction mxture was then diluted with Et0Ac and
washed twice with either citric acid (aq.) (10% or
HCl (aq.) (2 M and then brinegsdried over MgSO4, and
concentrat ed under vacuum The crude product was
purified by flash chromat ography. 15 General Procedure

Sz oiHs Kot -G W S e ¢ Ml s N Rifeide i Pois -CHR

ff&nlﬂch'\@ntN\%HWK@-IUS(O%R fr@ansNr\bm aiorBAl e (3-4
n

eq.) and the reaction was stirred at 80-90 C under a
N2 at nosphere until the reaction was conplete by TLC

E\ or%gf)thatTﬁ% r%%%b{ BﬂleWﬁﬁn gﬁ%ygglée%% gga&ib”%&é&t We provide

and extrac ani ¢ pha

thefoNavsing chonk-lirhitingtexanmpies) bri ne, dried over MgSH4 and
concentrated under vacuum The crude residue was

purified by flash chronmat ography. General Procedure H:

B KMt ENERR PRI EeBYiRE uene 25A sol ution of
W%IETQFHQLWW—W(‘WM 1.2 eq.) was added
over 0.25 h to a solution of 3,5-dinethoxytoluene (1.0

$ynthetic Bxfierirhekitalat 0 C. The reaction m xture was
stirred at O Cfor 1 h then at roomtenperature for 3
h. The reaction was cooled to O C and a sol uti on of

&okerdl'Prochaaragie (1.2 eq.) in toluene (2 M was added
over U.I h. The reaction m xture was all owed to warm

to room 30 tenperature and heated to 80 C for 3-4 h.
EEﬁeFa‘??fr%SHu}‘@i: %ﬁ?l%?i%ﬂ dcf ‘Ey-a'irﬁ'gthgxyphenols

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.
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wat er and partitioned over Et0OAc and water. The phases
were separated and the WO

WQO®9/0B437117PCT/ AU2008/ 001480 - 46 - aqueous pPEEAUNNE/001480

extracted twice with Et0Ac. The pool ed organics were
washed with brine, dried over Na2SO4 and concentr at ed
under vacuum The residue was purified by flash
chromat ography. 5 General Progcgdure |: Al kylation of
phenols To a stirred suspension the phenol (1.0 eq.),
K2CO3 (2.0 eg.) and Nal (0.30 eq.) (pre-dried under

t 100 C 0,,1 M of
(5R0RE Prnsedue s Sealgctive dentsshytin® bs Mgty Serery' (e
Aeﬁﬂ&ﬂ&ﬂofﬂlss: T{mw gi .06, @ yeq) whdadaeadabi P etined solution of the
onplete b After this tinme the reaction

m@Yl(BtbébK‘ea ecu) jinider REMn(CGERDAD) Hﬁdefv\b'sh’:éop £6r iThe mixture was
T
ke 1 £ HopnBhed it APGS e To2t o) $ffoRE WHEBAC and washed

with iiated The bigasiic ldyeomscwmbbed Gﬂeéroabr Mg8egand cbncentrated
Al kyl ati on of N-hetero& es 15 aso{utm&ﬁof th

Wr\‘éﬁﬁ WRCYUM O TRY . Fude, Py rY%as PuRifted dyotias orv@ggraphy to give

ﬁ%ﬁﬂ?e fYii sopropyl ethylami ne (3.5 eq.) and the
erocycl e hydrochloride salt (2.5 eq. ) and the -

reacti on was stl rred at 50-60 C under a at nosphere

&gtglglﬁlt nr%?a Iggntﬁlé Srwca?ig)wﬁ&? %]r-\rsL ﬁp&a\yl B Ig-) @k;rrhoesuccinimide
??Std St s&\futh %tf% suﬂ_ﬁﬂutérd%’éhz‘”enleameﬂ eﬁﬁn g IDMIF (0.10 M) was

wat er then brine, 20 dried over
a@dm M-chiomsugninimidedd Qiag.) Bnd tbeuaectmnmérwgs stirred for 6 h at

i 4y 2R, A8 A o B BHGHES s

it BeOAE e Waishid rwitth vasted eTlseildrgélﬁc Jager. yvakseparated, dried over

anh drous DMF 25 (1 M was added 60% persi o

4, copcenteatey mrtvaeuv@a%@d BHPﬁmgxgﬁaﬁgﬁr%mat%ﬁphv to give
Qh%n@%@ re for 2-3 h. To this was added the brom de

eqtJ i n anhydrous DMF (0.2-0.5 M and the
reaction was stirred at 50-60 C under a N2 at nosphere

gb@}§lb§%ﬂ%§? ﬁg\qéﬁ\ﬂﬁ?ﬂﬁ B3 Hl%ﬁtégia_lgr&ﬁglaﬁﬂ?n step

extracted vvlth Et OAc. The organi ¢ phase was 30 washed

with water then brine, dried over MJSO and

Stepcent rat ed under vacuum The crude resi due was

purified by flash chromat ography. WO

2009/ 043117PCT/ AU2008/ 001480 -47 -

N-Bromosuccinimide (1.1 eq.) was added to a solution of the 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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General Procedure L: Al kylation of am nes and
N-heterocycles To a solution of the bromde (1.0 eq.)

WO poogsksadr ous DMF (0.2-0.5 M was added Cs2COBPCF/AK2008801480

(2-2.5 eq.) and the amine (1.5-2.5 eq.) and the
reaction was 5 stirred at 50-60 C under a N2

at nosphere until the reaction was conplete by TLC (-
16 h). The reaction was quenchgg-with NH4ACL(aq.)
(sat.) and extracted with Et0Ac. The organi c phase was
washed with water then brine, dried over MgSO4 and

i FERURRLES SR o i ed W 40 R HinyBcige (20 oa) anc

allowed to warm slowly to room temperature The reactlon was quenched with
4- Fluorophenyl)pr

- ( 3-
ﬂgé(qqgﬁncgaglqu»@m in/) Qol ﬁlée]grqalm% pguasgtvg%sl Rgshed with
thah ri'ne(%f?e'aoé;wf Rasd
%r q} vvére reacte 8$U4dadndcfr:+%{§jrﬁunde?ﬂggﬁg?§m The crude
Residesl wos pAirdied byhflasty chidfemategrapbywas puri fied by
flash chromatography (silica-gel, hexane/Et20 19:1) to
afford the title conpound (1.64 g, 91% as a

?H&gé& PF&ce’dl%'F AMyNNR)r( aﬁahuhlalsCDCI 3) 6 7.31- 7 19
(“ssuabensncm @1 the ph]eﬂo’r (1 Or@q )2@8,2(3@34@ Ksé%ré1 5 eq) and alkyl or
gnzyl?r]ag@ %&ng@ly 1 é’@q%% %AR&%%ZWMH?@%’M% under N; at

603°¢ Imkift cHpRtRIANES deldrhined by- PLE- di-5ret)hDhg-ré nmm xt
net hyl phlenvl) et hanone Exanp?bgl a ( 380) £ yhixture was

tineerh Ydilubes) withc EEQA@ sansk svashd dtwier &yl fe&'isggwtgc acid (aq) (10%) or

H@éﬁf @%@@@pbﬁﬁ ;&?nﬁp%&gg\ﬁés éi%rgﬂéﬁgﬁ%@rﬂréwd under vacuum.

91h%d¢rﬁaé préduct4Vas purfiddoyifiastrechiomatograpbyund (409
959 as a light creamoil. 1H NWR (300 MHz, CDCl 3) 5

7.19-7.14 (m 2H), 6.98-6.92 (m 2H), 6.47 (s, 1H),
'}‘E%ﬁ PrécedlgrégGHNk@Eglon?bfym(ﬁes andl ’N-ﬁef’e}oﬁzycle'y'i)

X d8-sblgtibn of tHaHpronmide (1.0 eq.) in anhydrods DMF ((() 2-0. 5|_R/| ) 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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25

30

1c) 1
-(3-(3-(4-Fluorophenvfl propoxv) - 2- hydr oxy- 4- met hoxy- 6-

woreiobpsphenyl ) et hanone Exanple Ib (300 ng, OPGIATRWMB/YHO1480

was reacted as described under General 15 Procedure C
and the crude product was purified by flash
chromat ography (silica-gel, hexane/ Et20, gradient to
1:4) to afford the title conpoggnd (281 ng, 98% as a
Iight crean1oi| 1H NVR (300 N+E CDCI3) 8 7.19-7.14

, 6.98-6.91 (m 2H)

%@@e%%‘l%él\gg Eg/aéuéﬁpégéggéﬁ?g \é:ﬂﬂ Etg)%% ﬁe é'o’gleg gpgganlcs were

Washéd)witt? . e sdriedHove? NexS@, adtl) cocettrate® ur(der vacuum. The

2H). 5 1d) .

res(dsiecwps pyrified By (flash i chermategiaPhr opoxv) 6- hydr oxy- 4- m
et hoxy-2- nethyl phenyl) ethanone Exanple Ic (110 ng,
0.33 nmol) was reacted as described under General
General Procedane |1 Akytatine of pheénols was purified by

T Sourd SURRSRgoR e pPepal Pia 45k ECEnEHTss) 299 Ng), (0-30 ea)
@u df’lﬁ'ld%(? v%chlug\hét moe*&rrfcﬂ*s h) HHANRVESSIODMSO (o 1 M of phenol)

agd)e , 7.18-7.13 (m 2H), 6.98-6.9
d tlnemlkxltchlqn . 8 a4z), angithe mggl%wagfhpat@ at60 °C until

@eoge_aftlgé %ﬁgkcﬂﬁ&ev@g@o‘g/wﬁbl%cﬁ%u(z%&sﬁ%l% reaction was

&Sbled Hiated deHjE(OA@ alﬂig w@sh’tﬂ:l ﬂﬂ’lh:le)wmasvateladtmﬂongainic phase was
2-di br onoet hane (3 as descri brfg un r Gene

drm eveir Mg Qae caw%‘rtaat@ﬂ é'nf’Pf VaCHBRRE S‘%ﬂ%ﬂas purified
@?%&@E&ﬁ%%ﬂy 6139N23/R9(33?9n Iv;'ZH) cgazg (t8 J =62

Hz, 2H), 406(t J = 6.4 Hz, 2H), 3.64 (s, 3H), 3.50

teneral 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

5Hz, 2H), 2.78 (t, J= 7.4 Hz, 2H), 2.49 (s, 3H), 2.19
(s, 3H), 2.05-2.02 (m 2H).

WO £0092/0481Thl or 0- 5- (3- (4-f | uor ophenyl ) pr opoxv) - BETYBURORH01480

- 2- et hyl - 6- (2- nor phol i noet hoxv) phenvl) et hanone 10
Exanple e (83 ng, 0.18 nmol) was reacted with

nor pholine (3 nL) as descri bed under General Procedure
G and the crude m xture was pyjfied by flash

chromat ogr aphy (silica-gel, DCM Et OAc/ MeOH 1: 0: O,
9:8:2) to afford the title conpound (23 ng, 26% as
light creany oil. 1H NWR (300 MHz, CDCI3) 7.20- 7.13
(m 2H), 6.99-6.93 (m 2H), 4.10-4.03 (m 4H), 3.86
Genedal)ProtediréiL: Alkylatioh dbamindshnd N-hetétacytles 7. 6

F6'a solutign g4 thp Bramyde 21 Beeq 4 1 ahpydisus ONFof 19,5 3l was added

%ﬁ%ﬁ%ﬁ%%}%ﬁ%%%gﬁéae Faﬁfﬁ@' @.3—2.5 ¥8) and the reaction was

St+r(éﬂ 6hb0+60- % (Inglet aperatyicsphe enﬁidhg)reset(cm Was fdomplete by TLC

%( g%kipﬁég (e gtéll% wn% %)éﬁﬁ%c;m vmﬁﬁ '\ﬂ_égﬂyne ,:)] ﬁanr(\ed extracted with

EWSAEPERE Y C?éﬂl&%rla@e%és dashed SAitH Wakst H‘%%nr@eﬁﬁ*re@ over MgSO,

Procedure nd ‘the crude mxture was purified by
andstongentiated gurgaty vasuumc al kel crugenrasidye / wasHpurified by flash

%I’:y%no 8|, % ﬁ) to afford the title conpound (32 ng,
HQJTEPIKt creamoil. 1H NVR (300 MEz, CDCI3) 5
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), 248(5, 10 2.18 (s, 3H),
2.03-1.97 (m 2H), 1.85-1.75 4H), 1.37-1.23 (m
2H). Ms (ES) mz 4779(M\b 2
0]
F
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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Exanple 3 15 3a)
443- (4- Fl uor o- phenyl ) - propoxyl - 3, 5-di net hoxy- 1, 2- di net

whlovbenrzene Exanple la (1.0 g, 3.14 mmol) waBCT/aE2108/01480

as described under Ceneral Procedure E Step i) to
afford the bromde internediate (1.16 g, 93%. A
portion of WD 2009/043117PCT/ AU2008/ 001480 - 52 -
this material (500 ng, 1.3 mxg. was reacted as

descri bed under General Procedure E Step ii) and the
crude residue was purified by flash chromatography
(silica-gel, hexane / Et20 19:1) t® provide the
product as a clear oil (310 ng] 75p9. 1H NWVR (300 MHz,
CDClI3) 8 7.20-7.15 (m 2H), 7€ 2H), 6.49 (s,
1H), 3.97 (t, 5J =6.3 Hz 2 8. 81 (s, 3H), 3.79 (s,
3H), 2.81 (t, J =7.5 Hz, &H),Y2. 2 (s, 3H), 2.10 (s,
3H), 2.06-1.96 (m 2H). 3b) -
1-{3- 13- (4- Fl uor o- phenvl) - pr ¢poxvl- 2, 4- di met hoxy- 5, 6-d
i met hyl 10 phenyl }-et hanone £xanple 3a (180 ng, 0.57
mmol ) was reacted as descrilbed under General Procedure

B and the crude product wa# urifi ed by flash
chromat ogr aphy (silica-ge exane/ Et OAc, 9:1) to
a clear oil (55 ng, 27%.

afford the title conpound 3
1H NWVR (300 MHz, CDCI3) 8 #19-7.15 (m 2H), 6.98-6.92

(m 2H), 4.01 (t, J = 6.3 15Hz, 2H), 3.82 (s, 3

tbBo 3444-Flposoplienyl 4dimet 6 ,

2. 3H) ...2.05 (s, 3H), 2.06-1.98 (m 2H). WO
?ﬁﬂéﬂ@@@oa 001480 - 53 -

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),
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F
3c) 1-113- 13- (4- Fl uor o- pherw ) - pr opoxvl- 4- net hoxy-5, 6-d

WO p@9iyd112- (2- nor phol i n- 4-yl - et hoxv) - phenv1l-BCTIAG008/001480

Exanple 3b (50 ng, 0.139 mmol) was reacted with BCl 3
(1.1 eq.) according to 5 CGeneral Procedure C. The

mat eri al thus obtained was then reacted with 1, 2-

di bronoet hane (3.0 eq.) accordigug to Ceneral Procedure
F and the product brom de reacted wth norpholine
according to General Procedure Gto afford the product

c ro @bl (21 13376 0 N 0
e oot % ¢ 5 S 2 S P CoSHETER0 4 i T2 ). 260
$H)% 8208, 4, 24101 &7 i, 24), 3H), 3.71-3,68 10(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). Examplg 4 15F 4a)

1- (3- Brono- 1- et hyl -propvlél- 4-11 ugfo- benzene A
solution of ethyl 3-(4-fluor yIN)but anoate (2.85 g,
13.6 mol ) in THF (10 nlL) Wa ed to a solution of
l'ithium al um ni um hydride @.77 g,OH.5 mol) in THF
(60 mL) at 0 C. The reaction s stirred at room
tenperature overni ght, then qooled WO

2009/ 043117PCT/ AU2008/ 001480- 54 - to 0 C, quenched
with NHACL(.) (sat., 50 nl)] and extracted with Et0Ac
(3 x 100 nL). The pool ed nics were washed with
brine (100 nL), dried ove 2SO4 and concentr at ed
under vacuumto give the alfohol, which was used
directly in the next step. Bromne (1.03 L, 20.0

mol ) was_ added dropwi se to a sol ution_of
1d) ~ 1-(3-Chloro-5-(3-(4-fluorophenyl)propoxy)6-hydroxy-4-methoxy-2-

methylphenyl) ethanone

Example -1¢ (110 mg, 0.33 mmol) was reacted as described under General
Procedure D and the crude product was purified by flash chromatography (silica-
gel, hexane/Et,0, gradient to 1:4) to afford the title compound (121 mg, 99.5%) as
a light cream oil. '"H NMR (300 MHz, CDCl3) 8 8.71 (s, 1H), 7.18-7.13 (m, 2H),
6.98-6.93 (m, 2H), 4.07 (t, J = 6.5 Hz, 2H), 3.88 (s, 3H), 2.77 (t, J = 7.3 Hz, 2H),
2.56 (s, 3H), 2.38 (s, 3H), 2.09-1.20 (m, 2H).

Cl

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

methoxy-6-methylphenyl)lethanone
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5 triphenyl phosphine (5.24 g, 20.0 mmmol) in DCM (80
m.) at O Cuntil an orange col our persisted. The

WO e@eiam? m xture was stirred at room tenper at BEBADT2008/001480

1.5 h, then a solution of the alcohol (2.37 g, 14.1
mol) in DCM (20 nL) was added and the reaction
m xture stirred overnight. The reaction m xture was
concentrat ed under vacuum and- §dhe resulting residue
mas sonicated for 0.1 h in petroleumether 10 (100
The suspension was filtered and the white solid
EEHIG Y193 SR RISy 0 0en) o

ﬂg%&ﬂ:ﬂ uﬁd(%ﬁa Géﬁéralé%rt{gem)?realé ta afimlrdaluné eels ormnhpoutid (@8Rmg, 64%)
bt pears ofs ) NMR-300sMse £061] 107 165714 (i 25)55.99-6.83 (m,

%Eﬂ) %?;; 2 15 214 2H) 498 ¢t, 3=26.408z, 2H)73%42 (¢ BHEBA50 (t, y=6.2

PE320H4-2.7 8 gt ophZavAbL21d) V.49 (S-3H )t 18ofey 360 n206y2.02 e 2H).
ne Exanple 4a (2.54 g, 11 nmmol) and

3, 5-di met hoxy- 4- hydroxy-toluene (1.68 g, 10 mmol) were
reacted as descri bed under CGeneral Procedure A and the
crude 20 product was pﬁgified fl ash_chr omat ogr aphy
(silica-gel, hexane/ Et OA ) ©o0 provbde the product
as a clear oil (2.6 g~ 8 &ggd MHz, CDCI3) 8
7.20- 7.15 (m 2H), 6.99-6.P1 P 6.35 (s, 2H),
3.85-3.37 (m 8H), 3.10-3.u'(rn 1FD '3.28 (s, 3H)
2.04-1.89 (m 2H), 1.26 (d, J = 6.9 Hz, 3H. WO

2009/ 043117PCT/ AU2008/ 004480 - 55 - 4c)

4- 43- (4- Fl uor o- phenvi ) but oxyl - 3, 5- di net hoxv-1, 2-di net h
yl benzene Exanple 4b ng, 2.01 nmmol) was reacted
as described under Gengrg! Procedure E Step i) to
afford the brom de intefnediate (750 ng, 94% . This 5
material was reacted asFdescri bed under GEnerw

Procedure E Step || iyl 'L{ [-6-(2-

% Hgggd t het i tI e corrpound (600

3) 8 7.20-7.15 (m 2H),
Exaﬁuﬁe 92 (Bme,H) 186’nm©l)(was tedcted with-rBogphafing (21pL.) as described

i Gend by o3 DGR Bhyd s by asn

throrfa rapW) (snllééig DCM/EtOAc/MeOH 1:0:0, 9:8:2) to afford the title
143- 13- (4- Fl'uor o- pheny1) - but oxyl - 4- di met hoxv-

eomploupde@3| gt Bakras light eeamy ell 4H OB (3§0 MHzg CDC|3) 6 7.20-

T S T AT R 0 S o

MBt 283Ny =(B6 IHL 2H9e.6haxares. Ster\czH)@ 2151 95 13H), 2.46 (t, J =
1 o afford initiall uantities of recove
@gﬂmm 2.18 (s, 3H), 2. 07y1%8 (m, 2H). MS (ES )m/z479 9(M+ HY).

Example 2



WO 2009/ 043117PCT/ AU2008/ 001480 - 56 - material (145
ng, 24% then the product as a clear oil (240 ny,
W@eMp/0431y NVR (300 MHz, CDCI 3) 8 7.19-7.15 (m PQFAD2008/001480
6.99-6.93 (m 2H), 3.91-3.85 (m 2H), 3.78 (s, 3H),
3.76 (s, 3H), 3.06-2.99 (m 1H), 2.45 (s, 3H), 2.09
(s, 3H, 2.04 (s, 3H), 2.04-1.96 (m 2H), 1.28 (d, J =
7.0 Hz, 3H). M5 (ES) mz 375.&k61(M+ H+). 5 F 4e)
143-113- (4- Fl uor o- phenvl) - but oxv1- 2- hydr oxy- 4- met hoxy-
5, 6-di et hyl pheny1} - et hanone Exanple 4d (240 ng, O0.64
mmol ) was reacted as descrjbed under General 10
Procedure C and the cryde resijdue was rapidly filtered
t hrough a short sili cq ey ugo eluting with
hexane/ Et OAc (9:1) tq afk prigduct (220 ng,
95% . 1H NVMR (300 MHz,OCDQ 744 1H),
7.18-7.14 (m 2H), 7.00-6.®3 (m 2H), 91 (t, J =
6.6 Hz, 2H), 3.77 (s, ), 3.02-2.94 (m 1H), 2.54 (s,
3H), 2.21 (s, 3H), 2.0¢4s, 3H, 2.04-1.98 (m 2H),
1.28 (d, J = 7.0 Hz, 3 M5 (ES) mz 361.0 (M + H+).
15 WD 2009/ 043117PCH AU2008/ 001480 - 57 -
4f) 1. 43-1 3- (4- Fl uor oA W ) - but oxyl - 4- met hoxv- 5, 6-di m
et hyl - 2- (2- pyri di n- 2-Y1-ethoxy) - phenvll- et hanone
F

1-(3-Chloro-6-(cyclopentylamino)ethoxy)-5-(3-(4-fluorophenyl)propoxy-4-

methoxy-2-methylphenyl)ethanone
Example 1e (180 mg, 0.40 mmol) was reacted with cyclopentylamine (4 mL) as

5 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 (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,

10 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
15 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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Exanpl e 4e (100 ng, 0.28 mmol) was reacted with
2-pyridin-2-ylethyl nethanesul fonate (1.6 eq.) as

wale®enidiet under General Procedure F to give tPEI/AU2008/001480

title conpound (56 ng, 43%. 1H NWR (300 MHz, CDCI 3) 8
8.51 (d, J = 4.2 Hz, 1H), 7.57 (dt, J= 7.7, 1.8 Hz,
1H, 7.19-7.09 (m 4H), 6.96-6.91 (m 2H), 4.34 (t, J
= 6.6 Hz, 2H), 3.83 (t, J= 6.7, 2H), 3.73 (s, 3H),
3.11 (6.6 Hz, 2H), 2.99-2.92 (m 1H), 2.26 (s, 3H),
2.07 (s, 3H), 2.00 (s, 3H), 1.95-1.88 (m 2H), 1.25

% siaieyial Aol wBph R FyYB0t Bes | RRciRd 5 AesCHbe gy General
Pro’ce@%ré"Er Sfé?oignarf’d tHeb ckddeeltééwu@ whb piiritidd Qiy*‘fmﬂ @hromatography

npl e 4e 0.21 nmmol) was reacted over

@«I@gsgelnhqzmes/aﬁb ifpto provigssthe preduetors aglear oﬂ (310 mg, 75%).

VAN 3P0 B, CBE i L2 T e PP ive T A BB U . 3.97 ¢

!1&0@3MHE 2@}3@ 8) (8, 3H}83 791(4 Gm% 28, (t6.19976 |92 2IH) 2.21 (s, 3H),

%HP(533|7|)3 22@6{13969P|)ZH3 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 . MSGES) mz 474.0 (M +
Ht). WD 2009/ 043117PCT/ AU2Q08 480 - 58 - Exanple 6
1-{2-(2-Cycl opentyl am no- eth -(4-fluoro-phenvl)
- but oxv1- 4- met hoxV5 5, 6- digethy 2nyl | - et hanone
Exanpl e 4e (160 ng, 0.34 mol) was reacted over two
steps in the sanme manner as Qcribed for the
formati on of Exanple 2 from 1d. The title conpound was
afforded in 77%yield (130 g) over 2 steps. 1H NWR
(300 MHz, CDCI3) 8 7.18-

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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7.13 (m 2H), 6.98-6.92 (m 2H), 4.05 (t, J = 5.1 Hz,
2H), 3.90 (t, J = 6.7 Hz, 2H), 10 3.73 (s, 3H),

W@29023198 (m 2H), 2.80 (t, J = 5.1 Hz, 2H), PCHAUL®S/001480

3H), 2.09 (s, 3H), 2.01 (s, 3H), 2.01-1.96 (m 2H),
1.84-1.77 (m 2H), 1.68-1.50 (m 4H), 1.36-1.24 (m
5H). MS (ES) mz 472.0 (M + H+). Exanple 7 15 WO
2009/ 043117PCT/ AU2008/ 001480 -5$9 - Exanple 4b (2.6 g,
8.2 mvl) was reacted as descri bed under Ceneral
Procedure B to offer the title conpound (2.5 g, 86%
as creany oil. 1H NWR (300 Mz CDCI 3) 8 7.19-7.15 (m
2H), 6.98-6.93 (m 2H), 6.44 (§, 1H), 3.91-3.75 (m

8H), 3.10-2.99 (m 1H), S, 3I—I)|,/2 19 (s, 3H),
t oRyl -~Z- hydr oxy- 4- net hoxv-

2.04-1.91 (m 2H, 1. &

1- 13- 13- (4- Fl uor o- pheny®) -

6- met hyl phenv1} - et hanone Exanple 7a (400 ng, 1.11
mol ) was reacted as descfibed under Ceneral Procedure
Cto afford the title c ound (350 ng, 91% as an
oil. 1H NMR (300 MHz, 3) 8 11.71 (s, 1H),
7.20-7.15 (m 2H), 6. 92 (m 2H), 6.26 (s, 1H),
3.91-3.80 (m 2H), 3. , 3H), 3.09-3.01 (m 1H),
2.59 (s, 3H), 2.49 (s, , 2.06- 1.91 (m 2H), 1.27
(d, J =7.0 Hz, 3H). 15¢ WO

2009/ 043117PCT/ AU2008/ 001480 - 60 -

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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7c)
143- Chl or 0- 5- 13- (4-fl uoro- phenvl) - but oxvl- 6- hydr oxy- 4-

woreaohox3112- net hyl - phent 1} - et hanone Exanpl e 7RCT/352008/001480

ng, 1.0 mmol) was reacted as descri bed under General
Procedure D to afford the title conmpound (320 ngy, 83%

as a clear oil. 1HNW 5 (300 MHz, CDCI3) 8 8.46 (s,
1H), 7.18-7.13 (m 2H), 7.00-64€4 (m 2H), 3.95 (t, J
66Hz 2H), 3.86 (s, 3H), 3.00-2.93 (m 1H), 2.55
,236(33,206194m2,128d3:

AT Yt Pl B3 3P 80 bl Bl sipag 3 x 100

mirgt MHé -fodled opgﬁm@b Wete WasHdtowith -ty ﬁtu)aaﬂe@ over Na,SO,

Exanple 7c (500 ng, 1.31 mmol) was reacted w
anwpng@mra_tegm@dﬁy VagRMIA 4R SiNG theraleeng! 2Wblcn5\q~§s yged directly in the

HERCAEHE I (FPARE, 2558w e B 14 sotion o
{ripBedy pBo8phiRe((@,24) g=20D mnolyin DICH, (8D. 51) (attQ °C until an orange
%(p.\;)’ur ée%ysht%g ;I'Ezlregétgri_éii)%io (Wa§4§%'qff af 7_&3ggﬂ§£ature for 1.5 h,

ehg §o§ﬂ105%f tﬁé;}alco%oilﬁﬁ 8% z? 4471 ﬁm%lb"?n D@Nh (Z@ﬂ% wa$® hdded and
the) reas:t (nixtune ;stlvreu Blzerr(m)t Tr{;@ (@a;)nom znuqtgse quMcpncentrated
ider S RSP YT AR 0 188 i P Bt orer

(;ILGIOOP?N’_ {-TPhe §B§$&1§(or6mtﬂlwre@bﬂﬁythévﬂid@aammewa@i@dﬁmm petroleum
511 ng, 1.34 mol) was reacted with

qplgt dihe wisBings nwerexennsaslyafed; updelkacyurpde giyrithe title compound
38 dhz15h BUEr Y sTouldh B LM et RO o 6 7 18-
Yaqo(rﬁ/l‘EH) CDO2 .98 (ﬁﬁ 2®+)733:{5 ms @rld)1H)7 3)29@6913 (fM1H), 3.02-2.90

£, ]
(ZP1)1HB?8111(&504@P92HB 126 (4., Jaﬁ%"@ F‘é‘) oH), 2.99 (m
1H), 2.50 (s, 3H), 2.19 (s, 3H), 207201(m 2H)
1.30 (d, J = 6.9 Hz, 3H. Ms (ES) ink 487.3 (M + H#).
10

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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8b)
1-11-Chl oro-5. 43- (4-fl uor o- phenyl) - but oxv1- 4- net hoxy- 2

WO p@9iyd116- (2- nor phol i n- 4-yl - et hoxv) - phenv1l-BCTAL008/001480

Exanple 8a (100 ng, 0.21 mmol) was reacted with

nor pholine (6.0 eq.) as 15 descri bed under GCeneral
Procedure G The title conpound was afforded as an oil
(72 my, 71% . 1H NWR (300 MHz,5%€DCI3) 6 7.18-7.13 (m
2H) , 699689(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),
WO 2009/ 043117PCT/ AU2008/ 001480 - 62 - 3.02-2.95 (m
1H), 2.59 (t, J=5.7 Hz, 2 2.49 (s, 3H), 2.47-2.44
(m 4H), 2.17 (s, 3H), 2.03-¥9% (m 2H), 1.28 (d, J =
7.0 Hz, 3H) I\/S(ES) mz 493 N+ _HH) . Exan'ple9 5

0- phenvl) but oxvl 4- et hoxv- Orret hyl - pherri 11-et hanone
Exanpl e 8a (100 ng, 0.21 mmol{) was reacted with

cycl opentylam ne (6.0 eq. N&5 10 descri bed under

Ceneral Procedure G The tiftl e conpound was afforded

as an oil (65 ngy, 65% . 1FNYR (300 MHz, CDCI3) 8
7.17-7.13 (m 2H), 6.99-6 (m 2H), 4.07 (t, J =5.2
Hz, 2H), 3.92 (t, J =6.7 i, 2H), 3.81 (s, 3H), 3.06
(quintet, J = 6.6 Hz, 1H), 601293(m 1H), 2.81 (t,

J =5.2 H, 2H), 246 s, 3H), 2.03-1.96
Qq) 2 -(4- oxiyr-1.2rgimethylbenzene

ampe %b ((ghOZr'#)g, 210%7m47‘?’(§|5j wé?s reth%dHés #edcribB420R4E General
8

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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WO 2009/ 043117PCT/ AU2008/ 001480 - 63 -
1-[3-Chl oro-5-[3-(4-fluoro-pherw)-butoxyl -4-net hoxv-2

WO p@biyd116- ( 2- pi peri di nl-yl - et hoxv) - phenvl | - et PEIFIAN2008/001480

Exanple 8a (90 ng, 0.19 nmol) was reacted with

pi peridine (8.0 eq.) as described 5 under GCeneral
Procedure G and the crude m xture was purified by
flash chromat ography (silica gg§. DCM MeOH 100: O,
49:1) to afford the title conpound (40 ny, 43% as a
pale yellow oil. 1H NMR (300 MHz, CDCI3) 8 7.20-7.15

é{%%n?r{')(ﬂ% g E%Q%G%Fﬁﬁgo@ﬁ%s(éﬁgar %PE%d*an, %@/@) "H NMR
?(ﬁ?l\/ﬂ-lz GICR) 9 7H29 739 (m 852259 €.89-6368 (m22I4IZ :29358 em(m 2H), 3.78

2.18 (s, 102, 05-1.98 (m
(4s4)3H)1 346 1s 4:2H)( 3.0899 {m24H)d 2.45 és 6319, 12:09 3=H) 3H}¢§ 04 (s, 3H),

293 By 0,7 280 00 LR YR G 22500

o- pi peridin-1-v1)-
et hoxyl - 4- net hoxy- 2- net hyl - phenvl} et hanone WO
2009/ 043117PCT/ AU2008/ 001480 - |64 @ Exanpl e 8a (89 ny,
0.18 nmol) was reacted with @ grapi peri di ne
NMT €

hydrochl oride (4.0 eq.) as d bed under Ceneral
Procedure J and the crude @ oras purified by
flash chromat ography (silica ggl, Et20/hexane 3:2) to
afford the title conpound (38 ng, 41% as a pale
yellow oil. 1H NMR (300 ~CDCI3) 8 7.20

F
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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5 7.15 (m 2H), 7.01-6.95 (m 2H), 4.66 (m 1H), 4.05
(t, J= 5.9 Hz, 2H), 3.95 (t, J= 6.6 Hz, 2H), 3.83 (s,

wW@RH09/0&100 (m 1H), 2.64-2.59 (m 4H), 2.50 (sPCBA2008/001480

2.44-2.36 (m 2H), 2.18 (s, 3H), 2.05-1.97 (m 2H),

1.94-1.81 (m 4H), 1.30 (d, J = 6.9 Hz, 3H. M (ES)

mz 510.2 (M + H+). 10 Exanple 12

143- Chl or 0-5-1[ 3- (4-fl uor o- pheyyl) - but oxy1-642- (R-3-fl

uor o- pyrrolidin-1-vl)-

et hoxyl - 4- met hoxy- 2 met hyl - phenyl} et hanone 15Exanpl e
A d .

AR KRR A :
ﬂm&hbm-pndﬁvl]@eﬁeﬁahew ocedure J and the cr ude
m Xt ure was Eurl TIed bégfl ash chromat ogr ag silica

grampla 24e hdiBhe m9.2)0.28 aAMENd Wae fedgie ugdY(idin-2-ylethyl

555 ) 1 B 0 v

tﬂtlé:)zompouad:(se ragrus%z)oﬂammm(m MHz, JCBC@,)SS 8151 @\ = 4.2 Hz,
ot 767 (oI 7 1Bz, 1611618 6RO, 4 6.95-591 . 2H). 4.34 (1, J
o AR T B A0 70 L) 0 I Eie, B, 200202

(n, LBH)CIR. 26 ¢s, BH)3 2(0F (5, 36t) 02 00y M), 01061y 88 {mpdtihok5Zd, J =7.0
-6-(pyridin-2- vlnethoxv)-Phenvll-ethanone

B2anPl-e 8a (91 ng, 0.24 mvol) was reacted with

2- (bronmonet hyl )-pyridine 5 hydrobrom de (1.6 eq.) as

descri bed under General Procedure F and the crude
Swas purified by flash chromatography (silica

gel, Et20/hexane 1:1) to afford the title conmpound (55

ng, 49% as a pale yellowoil. 1H NWR (300 MHz, CDCl 3)

8 857 (m 1H), 7.71 (dt, J= Hz, 1. 8 7 7 Hz, 1H),

7.42 (d, J= 7.8 Hz, 1H), 11706(m

2H), 6.94-6.88 (m 2H), s, K'\ﬁgs(t J =68

10Hz, 2H) 3.86 (s, 3H)\ W ' 45 (s, 3H)

220(s 3H), 197191(m2 120(d J =7.2

3H). M5 (ES) rniz 472.2 (M% H+). Exanple 14

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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143- Chl or0-5-[ 3-(4-fl uor o- phenvl) - but oxvl-6-12- (4- hydr

W@009/0433€T i di n- 1-v1) - PCT/AU2008/001480

et hoxv1l- 4- met hoxy- 2- net hyl - pheny1} - et hanone WD
2009/ 043117PCT/ AU2008/ 001480 - 66 - To a solution of
N- BOC- 4- hydr oxypi peridine (42 ng, 0.21 nmmol) in DCM (1
m.) was added TEA (1 nlL) at roggntenperature and the
solution was stirred for 0.1 h. The reaction mXxture
was concentrated under vacuum and dried on the high
%@m for 1 h. Exanple 8a (100 ng, 0.21 mol)
and the 5 m xture was suspended in DVF.
Cs2C38 (123 ng, 0.38 mml) was added in one portion
and the solution was heated at_ 60 C overnight. The
reaction mixture was cool efl t& room tenperature and
diluted with water (20 x 3 extracted with Et0Ac (3
x 15 nmL), dried over \MyS(¥ d concentrated under
vacuum The crude matefra poA T by flash
chromat ography (silica-gelgsy MeOH DCM 9) 10 yielding
the title compound (51 ny, 47% as a clear brown oil.
1H NVR (300 MHz, CDCI g 7.20-7.15 (m 2H), 7.01-6.95
(m 2H), 4.12 (m 2H), [3.95 (t, J = 6.6 Hz, 2H), 3.83
(s, 3H), 3.01-2.90 ( \H), 2.96-2.68 (m 4H), 2.50
(s, 3H), 2.18 (s, 3H) 05-1.93 (m 4H), 1.60-1.53
(m 4H), 1.29 (d, J =89 Hz, 3H). M5 (ES) mz 508 (M
+ H+). 15 Exanple 15 ¢
1-{3-Chl oro-5-[3-(4-fluoro-phenfl)-butoxvl-6-12-(4-0xo0
14eH2rCydlopéntyilantihbaethdxy)-3-[3-(4-fluoro-phenyl)-butoxy]-4-methoxy-
4- met hoxy- 2- met hyl - phenvl} - et hanone 20 To a sol ution
- ' ) in anhydrous DCM (0.5 ni)
ke g o0 RE Lo RIS Wil BechD & thozpteps th e same manner
d9rdedchbéd féix dhp fermatior 6f faxantpl® 56 frono 11d. i TheDGNE (®mpound was

afora 16 475b e THO v0) ey £ siere FobWR (508 Nz fEigH) & 7.18-

VIR0 BV (R B OP E P A oa T g 67 e 21

873-(s, 3H), 3.11-2.93 (m, 2H), 2.80 (t, J = 5.1 Hz, 2H), 2.46 (s, 3H), 2.09 (s, 3H),
2.01 (s, 3H), 2.01-1.96 (m, 2H), 1.84-1.77 (m, 2H), 1.68-1.50 (m, 4H), 1.36-1.24
(m, 5H). MS (ES*) m/z 472.0 (M + H").

Example 7

F
7a) 1-{3-[3-(4-Fluoro-phenyl)-butoxy]-2,4-dimethoxy-6-methyl-phenyl}-

ethanone
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78 C before warmng to O C and stirring for a further
0.5 h. The sol vent was concentrated under vacuum and

W@ @tz was purified by flash chromat ogr aphRCT/AU2008/001480

(silica-gel, MeOH DCM 1:49) to afford the title
compound (29 ng, 100% as a clear oil. 1H NWR (300
MHz, CDCI3) 8 7.20-7.15 (m 2H), 7.01-6.95 (m 2H),
4.10 5 (t, J=5.4 Hz, 2H), 3.%(t, J=6.9 Hz, 2H),
3.84 (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), 245 t,

éﬁa:mg]%%glﬁ%q %§ Zrmg'n%@(l%g\% Réa@t#%% dg%gﬁﬁ?@ urfg%r Cf‘gge?al Procedure
B 15301?3\" Heotiffe fb%n(;fbuﬁddl(lewgr 86P4)PES ickéami-olll) 1t NMIRY 1300 MHz,

5-[3-(4-fluoro-ph

6DGINA 74198 ok, 21'%25!95& 6 9Rcimy, 12Hpbt Bdfdise 1THIX G- 75 (m, 8H),

31820000 T TR a2l B2 8702 00181 4 210, 127 (@, S = 60

AgsgH).bed under Ceneral Procedure J to afford the
title 15 conpound (19 ng, 31% as a clear yellow oil.
1H NWR (300 MHz, CDCI3) 8 7.20- 7.15 (m 2H),

7.01-6.95 (m 2H), 4.05 (t, J = 5.4 Hz, 2H), 3.97 (t,
J =.6.6 Hz, 2H), 3.84 (s, 3H), [3.1L-2. 89 (m 1H), 2.66
(t, J= 5.7 Hz, 2H), 2.58 (m ) . : :
(s, 3H), 2.05-1.92 (m 6H\ d, J =6.9 Hz, 3H).
MB (ES) mz 528 (M + H+). 20 BYam®? 17 WO

2009/ 043117PCT/ AU2008/ 001480 -068 -

143- Chl oro-6-12-(3, 3-di fl uor g- pi peridi n-1-yl)-ethoxvl-
5-13-(4-fluoro-phenyl) -

but oxyl - 4- met hoxv- 2- net hyl -jpherw } - et hanone Exanpl e
8a (101 ng, 0.21 mml) wa acted wth

3, 3-di fl uor opi peri di ne

F .
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



10

15

20

5 hydrochloride (2.5 eq.) as described under GCeneral
Procedure Kto afford the title conmpound (37 ny, 33%

w@g00a/0¢d1igar oil. 1H NVR (300 MHz, CDCI 3) 8 7. 2PcTALZ008/001480

(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), L &4P-1.74 (m 4H), 1.29
(d, J =6.9 Hz, 3H. M5 (ES) mz 528 10(M + H+).
Exanple 18

Emnvl ﬁhéﬁvl(}%ihaﬂone 24 mml) was react ed vvnth

2- bronoet hanol (1.5 eq as descri bed under Ceneral
EP‘%@@JﬁJr'@ K38AdMane] Qr Mﬁol)n wagr eeagded Af jdgsegbeg under General

LR PRI R LS O iRy 0270, B9 B0kl oll. ' NWIR

UUEHIIE3 COCITS BEEE5/B0LAA8.7. 18, 2, 730,54 24 8.95 (/=
é,ﬁ‘b H226) 4 850, A, 0- 205 4me Trh. 28 GipFha2sh é{;‘m—g 2.06-1.94
Fﬂﬁ }_DHZZ%@OJ =7 @ng( %H)3kHHSZ (és%%/z%gd)gg(m +?—I;'3 3.

220
(s, 3H), 206198(m2|—|) 1.29 (d, J = 6.9 Hz, 3H).
M5 (ES) mz 425.2 (M + H+). 5 4

18b) 143- Chl or o- 5-[ 3- (4 quro pher wl ) - but oxy1- 4- met hox
v-2-net hyl - 6-12- z

(Pyrazi n-2- vl oxy) - et haxyl < - etlhanpne A sol ution
of Exanple 18a (43 ng, 9. mol ) ~andNNaH (4 ng, 0.10
mol ) in 0o

F
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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10 anhydrous DMF (0.5 nL) was heated to 60 C until H2
evol uti on ceased (approx. 0.1 h). Chloropyrazine (11

wa@2009/04311mmol ) was added dropwi se and the sol uRCDAU2008/001480

heated at 100 C overnight. The reaction m xture was
cooled to roomtenperature, diluted with Et 0OAc (20
m.), washed with water (10 nL) and NH4ClI (10 ni),

dri ed over MgSO4 and concent ragied under vacuum The
product was purified by flash 15 chromat ography
(silica-gel, EtOAc/hexane 1:3) to afford the title
conpound (23 ng, 46% as a cl earO yellow oil. 1H NWMR
(300 M1z, CDCI3) 6 8.23 (d .5 Hz, 1H), 8.14 (d,
J = 2.7 H, 1H), 8.06 (dd, Y, 1.5 Hz, 1H),
726714(m2H) 7. 00<86. 2523.454451(m
2H), 4.35-4.32 (m 2H), @96(t° .6 Hz, 1H), 3.84
(s, 3H),305289(m 1H), Q.48 (s, 3H) 218(s
3H), 2.03-1.96 (m 2H), 1.28 20 (d, J = 6.6 Hz, 3H).
M5 (ES) mlz 503 (M + H+)N anpl e 19 WO

2009/ 043117PCT/ AU2008/ 002480 - 70 - 1

-D- Chl oro-5-13-(4-fl uor ni 1) - but oxv1- 4- met hoxv- 2- e
t hyl - 6- ( 2-
11, 2, 41tri azol - 1-vl- et hoXv) - phenvll- et hanone Exanpl e
8a (85 nmg, 0.17 mmol) wad reacted with 1,2, 4- trlazole

igzngg -escr|oed

4-1}

metﬁbggls bR Aoh & O EL20) 10 afford
€ conpound as a pale yeIIOW0|I (58 ny

Exampie (edmmg théimad) was zeagted with 12- d@rfe@oemape (20.0 eq.)

ds bbs g%%c?(ﬁ?“ue gé'neiagﬁ {c}gduf{gp t6 i (ilgﬁgéAE] cdffbaund (641 mg,

g§antﬁbﬁve %eﬂﬂ as 8% hﬂbro%') oil 'L NIMK, (3004\/|ﬁz9cbz;|3)18)7 20-7.15 (m,
mz 476.2 (M + Fl +)

F1s 473)0@@(%6 éme 2. ¢Z63(tdy/ M Ger UZaZlFJb | fggﬁ (L- J/f)ﬁ BttedH), 3.84 (s,

3l ck30 T BB SRS (Mo APO o2 219 (5 Bty 2 07-2.01 (m.
2d), (1182 (do/ =®. QHZTBBI))M\%(SES savkdd7ve (M + H).

3, 3-di fluoroazetidine hydrochloride (2.6 eq.) as

descri bed under General Procedure K and the crude

N
O/\/

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),



WO 2009/ 043117PCT/ AU2008/ 001480 - 71 - m xture was
purified by flash chromat ography (silica gel,

wheooaned1et 20 60:40) to afford the title conpouPdI/ab2(88/001480
pale yellow oil (39 ng, 37%. 1H NWR (300 WHz, CDCl 3)
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),.@& 50 (s, 3H), 2.18 5(s,
3H), 2.07-2.01 (m 2H), 1.30 (d J = 6.9 Hz, 3H. M
(ES) mz 500.1 (M+ H+). Exanple 21

g;tﬁlz‘s‘ﬁ;g%'“{ﬁr?rﬂ@gfgl?%ﬁgg}@?ﬂ% Oh; DY @ R 37%ha ¢N9K), 2.17 s,
BHY 0XVB= 14968ﬁ1hQH) ﬂzsqahylrpbein}H)etmgr(E@é) mZx4eBI%eM + H').
8a(83mg nmol ) was reacted with

3, 3- dlfluoropyrrolldlne hydrochloride (2.5 eq.) as

ﬁg @eyj under Ceneral Procedure K and the crude
m-xﬁ{né-e—was purified by flash chromat ography (silica

gel, hexane/Et20 70:30) to 15 afford the title

conpound as a pale yellowoil (47 ng, 54% . 1H NWR

(300 MHz, CDCI3) .5 7.20-7, 15m 2H), 7.01-6.95 (m
2H),4.03(t,J=56 3. 95,(dt, J =2.1, 6.8

Hz, 2H), 3.83 (s, 3H)x 2. m1H)N295(t J=13. 4

Hz, 2H), 2.79-2.71 (m OZ Ne SIS 2.33-2.21

(m 2H), 2.18 (s, 3H), 20-198(m , 1.30 (d, J =
6.9 Hz, 3H. M5 (ES) mz(514.2 (M + H+). 20 Exanple 22

WO 2009/ 043117PCT/ AU2QQ8/ 001480 - 72 -

F

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



10

15

22a) 1
42- ( 3- Brono- pr opoxv) - 5- chl or o- 343- (4-f | uor o- phenyl) - bu

WO 2009043117 met hoxy- 6- net hyl - phenyl | - et hanone BRXERIPU2003/001480

(179 ng, 0.47 mmol) was reacted with
1, 3-di bronopropane (10.0 eq.) 5 as descri bed under
Ceneral Procedure F to afford the title conmpound (641
ng, quantitative yield) as a lggpht yellow oil. 1H NWR
(300 MHz, CDC13) 8 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 5 6.5 Hz, 2H), 2.99 (m
1H), 2.46 (s, SFD 2 17|(n1 5HJ|, 2.07-1.99 (m 2H)
1.30 (d, J = 6.9 39 m 3.0 (M + H¥)
10 22b)
1t 3- Chl or o- 5- 13- ( 4- quoPo P en@f«\ﬁhtoxyl 4- met hoxv- 2-
nmet hyl - 6- (3- norphol i n-4-)0 - propoxv) - phenv1l- et hanone
Exanpl e 22a (40 ng, 0.08 Dl ) was reacted with
nor pholine (0.2 nL, 2. 5 nmmol ) as described under
Ceneral Procedure G and|the crude m xture was purified
by flash chromat ograph¥ (i lica-gel, DCM Et 0Ac/ MeOH
1:0:0, 9:8:2) to affo e title conpound (36 ng,
88% as yel |l ow brown oi 1H NWMR (300 MHz, CDCI 3) 6
7.20-7.15 (m 2H), 7. 01F6 95 (m 2H), 4.00 (t, J
- 2H)

ej.uxyﬁpﬁanﬁgﬁeqhsnbnéw 3.07-2,95 (m 11, 246

, 2.18 (s, 3H), 2.02-1.99
Ewamm 8a 1988ag,.07 99 fmmol) M)as @agt}aqwlth pipergline (&0 egp)as described

undér %eneral 5lgroced N G kL %dst éTPJdSS )%tu?g dw%s 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, CDCls) § 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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15

20

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 hyl-6-[3-(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

SnrineB% 28 R 7 P, 3 nel SRION Bt MR 8017 B GO 57 20-

9615 5 Zﬁll)lef Etl@ga h 2H>’E@I66E(@M 1H)19)05 @, aff 9!9d-1232i(|)l,43 95 (t, J =
% g I@-‘Ii)as clear col ourl ess
593 (61 BNIFS DOCE M) 24P 50 GnraHi 2258 doy 3V, 2.44-2.36

?'FP 2}7)&%@(%?4 %6@:3. 9872(’?5 ZF@H; bat gg%g%)%b 3%3_6199 6.9 Hz,

BH)BMS eEls*()nm/zzaﬂ)azwwm 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. M5 (ES) mz 556.2
aimplb)12 VO 2009/ 043117PCT/ AU2008/ 001480 - 74 -

: 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), 3.93 (dt,
J =09 6.6 H, 2H), 3.84 (s, 3H), 3.20-2.95 (m 24,
2.95-2.75 (m 4H), 2H) 2F51 (t, J =6.9
Hz, 2H), 2.46 (s, 4-1.95 (m
2H), 1.81 (t, J= 7. 13\$ = 6.9 Hz, 3H).

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

Exanpl e 25 25a)
1, 3-Di net hoxv- 5-net hyl- 2- (4- phenyl bubi | ) benzene 10
W@ 2®9/0u3ter hoxyt ol uene (2.93 nL, 20 mmol ) and PCT/AU2008/001480
4- phenyl butyl brom de (4.13 nL, 1.2 mvl) were reacted
as descri bed under General Procedure H and the crude
product was purified by flash chromat ography
(silica-gel, petroleum ether/H9PAc 200:1) to afford
the product as a clear oil (4.6 g, 81%. 1H NWR (300
MHz, CDClI3) 8 7.13-7.22 (m 5H), 6.34 (s, 2H), 3.76
(s, 6H), 2.60-2.64 (m 4H), 2.33 (s, 3H), 151.53-1.67
(m 4H). 25b) 1 |
2 (2, 4- di et hoxy- 6- met hy £ 3¢ 73 | but yl ) phenvf I et han
one WO 2009/ 043117PCT/AU2008/001480 < 75 - Exanpl e
25a (0.500, 1.76 mmol) was reac?ggﬁ@escri bed under
General Procedure Bto givedhe titN onpound (543
ng, 95% as light creamoif. 1H NWR (300 MHz, CDCI3) 8
7.12-7.31 (m 5H), 6.4 , 1H), 3.78 (s, 3H), 3.64
(s, 3H, 2.57-2.66 (m 4 2.49 (s, 3H), 2.23 (s,
3H), 1.5-1.71 (m 4H). 25c) 1
- (2- Hydr oxv- 4- met hoxy- ! hyl- 3- (4- phenyl but yl ) phenvf
| et hanone Exanple 25b (P.54 g, 1.65 nmmol) was reacted
as described under Gener@al Procedure C to give the
' ' cLean oj |

Pihetifox lion thaho (1'3, 3H), 102.7-2.5 (m 10H),
Exaniplen Bav-(81 ninghy0.24- pmekyrwas | feacked, |with Holrpmamethyl)-pyridine
n%%b'rc?r#d\élzfﬁ e"d".)e%]&és%?il}é&%%er General Procedure F and the crude
mixture was purified by flash chromatography (silica gel, Et;O/hexane 1:1) to

- afford the title compound (55 mg, 49%) as a pale yellow oil. 'H NMR (300 MHz,
CDCIs) & 8.57 (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
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

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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15 Exanple 25c (63 ng, 0.15 nmmol) was reacted over two
steps in the sanme manner as described for Exanple If

W0 e@n04317 The titl e conpound was afforded in 4BOb/xU2108/001480

over 2 steps (36 ng). 1H NMR (300 MHz, CDCI3) 8 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).
WD 2009/ 043117PCT/ AU2008/ 001480 - 76 - Exanple 26
26a)

-6 XV - A e 2- - . |
F NS S B 8 B P AR 880 1 )
was|addeasTF At held atsodastemperdturedad tﬁer?haiorﬂvas aticred for 0.1 h.
gbé?@%lcﬁgp Hﬂy&ttﬁr‘g&b%@ﬁgo %%gég Oonﬂgg 50 mas ‘dried” on the high
Yggu%ublpdﬁl{bﬁl’bf 4 I%(rﬁtﬁ%lﬁ)?’@ 1(6307rgéb)@82{ rﬁ\mBU) wag-écfded and the
tnixtareOhasrsuspended ix PMF nEs50s §122 mgyr(hA8Immobtwas agdded in one
e S ot LTSRS B B gt e v
480188 EFfooRS téu‘h%éfétb@ ahar difatedith Watér 0 h6l.) dR€ extracted with

title conpound was afforded in 51%vyield (79 ng) over
EtQAe 3 xatb mlaotrirg peersMgpQumndiconaertratzsbunger vagquuns) The crude

Meﬁ’ajy%% éﬂ%.ﬂ?&'m ?ﬂa%% %hgorﬁgf(ol%%a}% ?(s@c%%{eg MﬁgH/DCM 1:49)
we&hdg fhe( title 4bdnpouk@® (3008, OM)LEE’@TéIébEBWrOGM%DNMRXSOO MHz,
CDRIA R 7% 15 (m, 2H), 7.01-6.95 (m, 2H), 4.12 (m, 2H), 3.95 (t, J = 6.6 Hz,
2H), 3.83 (s, 3H), 3.01-2.90 (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 + HY).

Example 15

F

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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20

1- (3- Chl or o- 4- net hoxv- 2- met hyl - 5- (4- phenyl but v1) - 6- ( 2-
(pyridine-2-vl) 5 ethoxv)phenvilethanone Exanple 26a

W@ 2009/85110. 136 nmol ) was reacted with 2-(pyri dPEiF/3U2008/001480

yl)ethyltrifluoronet hanesul phonate (0.3 nlL) according
to General Procedure F to give the title conmpound (38
, 60% . 1H NWR (300 MHz, CDCI3) 8 8.54 (dd, 1H),
7.57 (t, 1H), 7.28-7.08 (m 7H7-4.09 (t, J = 6.3 Hz,
2H), 3.75 (s, 3H), 311(tJ=1063Hz 2H), 2.54
(t, J =6.9 Hz, 2H), 2.44 (t, 6.9 Hz, 2H), 2.35

?é °kforé: v!lgrn(\‘?\g &3 -octan§ s]lrrﬁr?’g 8 a4i'd)rthepﬁa§m o1 solvent was

&orﬁcferfﬂ‘liitgd QrArrﬁeE 'A)Ia(??Nmb@flf Itl’cey bmaeml«v}atethmvm)i % ﬂasmlohuorﬁatography
-Nne env

e AR o ALl ek 2 1000
EI'%Sr%ﬂES—I g(ﬁpofl\gglg? cgg /6y| | gﬁg@‘]ezﬁ) (T/@)? 6658, 2H), 4.10
aooeﬂ/ 5)43121,72¥Q)T/3A912(108/=(E)94'$ﬂ 72-H)78 8O BH), SHQE. goxm 1H), 2.76 (¢,
3 5600 Mz 1. 3736 ¥, = 57 Fi 25D, 281 S0 28 (14763 Hz, 4m),
g}%% gh 2(8‘] <2t—|)5 30% JZJ% 9 Bz 3K n% 'MSQEB*)‘HH)Z 566‘@!& £ B,

99-1.78 | 1. 73-
1.35-1.28 (m 2H). 5 Exanple 29 29a)

E- 14- RlS- 4 Fl uor ophenf | ) pentyl | -1, 3-di met hoxy- 5- net hyl
, 5- Di mret hoxyt ol uene (0.25 nL, 1.70 nmol) and

44RS- (4-f uor ophenyl)] j(;(fu’\

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

10 pentyl brom de (0.50 g, 2.0 mmol) were reacted as
descri bed under General Procedure H and the crude

w@ewderiias purified by flash chromat ography PCT/AU2008/001480

(silica-gel, petroleumether/EtOAc 250:1) to afford
the product as a clear oil (0.18 g, 33%. 1H NWR (300
MHz, CDCI3) 5 7.10-7.13 (m 2H), 6.91-6.97 (m 2H)
6.34 (s, 2H), 3.75 (s, 6H), 2&P-2.76 (m 1H),
2.53-2.59 (m 2H), 2.32 (s, 3H), 1.54-1.62 (m 152H)
1.38-1.43 (m 2H), 1.35 (d, J= 8.1 Hz, 3H). WO

2009/ 043117PCT/ AU2008/ 001480 » 79 - 29b) 1

43- (4- RS- (4- Fl uor opher w ) -2, 4. di net hoxy- 6-

met hyl phenyf | et hanone: karmpl e 294 (166 ngy, 0.56
mmol ) was reacted as degerified-trd eral Procedure
Bto give the title conpougd in 95%yfeld (189 ng). 1H
NVR (300 MHz, 5CDCI3) 8 7{13-7.08 (m 2H), 6.97-6.8

(m 2H), 6.42 (s, 1H),~374 (s, 3H), 3.59 (m 5H),
2.21 (s, 3H), 1.65-1.43J](m 2H), 1.41-1.32 (m 2H)
1.19 (d, J= 7 Hz, 3H). 9c)

1-(3-(4-(4-Fluorophenv entyl) - 2- hydr oxy- 4- net hoxy- 6-
10 net hyl phenvi | et hanon Exanpl e 29b (189 ny, 0.56
vvas react ed as descri bgd }IJnder General Procedure

toxy] 4 _ -eQRQe(ZE]D 3r). 2.69 (q
Exa‘m’bleﬂ 8a, (1.’0‘1) mQ . 23 nﬁ"hlbl) das6 réacteaH)Nlthl 153—d]ﬂtforoprperrd|ne
ﬁr%rocmonde (351 eq.) as descnlB')ed undler éeneral Procedure '@ fo 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.

7.08-6.8 (m

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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WO 2009/ 043117PCT/ AU2008/ 001480 - 80 - 29d)
1- M Met hoxy- 6- et hyl - 2- (2- nor phol i noet hoxv) - 3-14- RS- (4

wo 2000l0ggarbphenvf | pentylll phenvl } et hanone ExeeiAB2@8/001480

(14 mg, 0.04 mol) was reacted with

4- (2-chl oroet hyl ) - nor phol i ne hydrochloride (9 ng, 0.05
mmol ) as descri bed under General Procedure | and the 5
crude product was purified by.4d.ash chromatography
(silica-gel, DCM Et0OAc/ MeOH 100:0:0, 90:8:2) to afford
the title conpound (5 ny , 2699 as a colourless oil. 1H

NNR H?) ag. %QagcéI% il g%‘%‘%&‘iﬂ“%ﬂ COBI 5. RR7.15 (m, 2H),

(7*@1 é%(n?zﬁgy%fgsi-z;(m (rﬂl{bizl)i) ?933«1(9 @U)H212IE§ %fbés 3H), 3.76-
3(70E6m:'r@Hé, 300 (m, 1H) 280 (t J = 65 Hz 1H), 2.50 (s, 3H), 2.20 (s, 3H),

30531 B, 1 A D EE RTINS PR A2 2T D

29c was reacted with
2-(pyridin-2-yl)ethyltrifl uorqgnethanesul phonate
according to CGeneral Proce g Fato give the title
compound (22% . 1H NWR ’ CDCI 3) 8 8.55 (d,
1H, 7.60 (t, 1H, 6.91-J (m 6 41 (s, 1H),
4.05 (t, J = 6.3 Hz, 2¢F, ‘ %\@14“ J =
6.3 Hz, 2H), 2.59-2.68 ( 02H) 2 34 2/0 41 (m 4H),
2.20 (s, 3H), 1.15-1.58 (m 7H. M ( n12 450.1 (M
+ H+). Exanple 31 Q 2009/ O43117PCT/ AU2008/ 001480 -
81 - 31la)
1-(3-Chloro-5-(4-(4-f

Loey ophenyl ) pent y1) 6- hydr oxv- 4- ne
t hoxy- 2- et hyl phenyl hanone Exanple 29c was

reacted as descri bed tqler General Procedure D to give
t he F

18b) 1-{3-Chloro-5-[3-(4-fluoro-phenyl)-butoxy]-4-methoxy-2-methyl-6-[2-
(pyrazin-2-yloxy)-ethoxy]-phenyl}-ethanone

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



10

15

5 title conpound in 47%yield. 1H NVR (300 MHz, CDCl 3)

8 11.85 (s, 1H), 7.13-7.07 (m 2H), 6.96-6.89 (m 2H),
wWQ200%04x117 J= 7.1 Hz, 1H), 2.5-2.62 (m 5H), 2.BAT/AB2008/001480

3H), 1.65-1.53 (m 2H), 1.48 -1.35 (m 2H), 1.19 (d,

3H). 10 31b)

1-(3-Chl oro-5-(4-(4-fluorophenvil pentyl)-4-net hoxy-2-m

et hyl - 6- (2- nor phol i no et hoxy)mhenvfl et hanone Exanple

3la was reacted over two steps in the sane manner as

descri bed for Exanple If from1ld. The title conpound

was afforded in 35%yield oyerg2 steps. 1H NVR (300

MHz, CDCI3) 8 7.13-7.08y(m |2H) 6 96- 6 9 (m 2H),

3.78-3.69 (m 157H), 2.7 = I-,if 1H), 2.6-2.53

(m 4H), 25245m51—3, A, N3, 1.6- 1.19 (m

7H). WD 2009/ 043117PCT/ AU2 001480 - 82 - Exanple

32

08

lor 0- phenvl) - pentvl1ll- 4- net hoxv- 2

1-[3-Chl oro-5-14- (4-fl
- met hyl - 6- (2- pyri di n- 2- vl - et hoxv) - phenyl | - et hanone
ith

Exanpl e 31la was react eg-w

2-(pyridin-2-yl)ethylt uororret hanesul phonat e

according to Ceneral Procedure F to give the title

conpound (40% 1H NWVR (B00 MHz, CDCIS) 8 8 53 (d, J =
1H), 7 7

. 58 (dt,
&fluarophen

M), 2.57 (m
, 2.17 (s, 3H),
Exal&ple & (85 mfg—l)O]]?lﬁm(mi) V&9 reaEtadthh 332, 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 ND<F

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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15 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

GRHRL WDl b5 asfh thromatogiBnl el ey, HEfRniERO 60:40) to
affdrd theOfitid tompoand.ak aizmale ellod. BR(A%mg3137%)3. HINMIRS 6300 MHz,
&B 4@ 2.81 (t, J 10=.7.3 Hz, 2H), 2,62 ét, J =57

Clgrh 70237 sh, BH, 7014795 Um 2, $P§-3.91 4. (4H). 383 (5, 3H),
88 (£27 29120049,, (41, 289 (WB1AFD 881(% A28.8 HM2R)H: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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Exanpl e 34 15 34a) 1
- [ 3- Chl or 0- 6- hydr oxy- 4- net hoxv- 2- net hyl - 5- ( 3- phenyl - pr

wWop®r9)311phenvll- et hanone Exanple 33a was reaPCEHAU288/001480

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, 3H)722.82 (t, J = 7.7 Hz,
2H), 2.58 (s, 3H), 2.38 (s, 3H), 2.12- 2.07 (m 2H).
MS (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) - phenvlig Exanpl e 34a (4.3 g,
17 mmol ) was reacted wt ronoet hane (40 nL) as
descri bed under General~P E afford the
title conpound (5.5 g, 180% S reakil Tk (300
Mz, CDCI3) 8 7.33-7.18 (mr%H), 4.30 (t, J = 6.3 Hz,
102H), 4.09 (t, J = 6.3_Hzj 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+).

F

22a) 1-{2-(3-Bromo-propoxy)-5-chloro-3-[3-(4-fluoro-phenyl)-butoxy]-4-

methoxy-6-methyl-phenyl}-ethanone

Example 7¢ (179 mg, 0.47 mmol) was reacted with 1,3-dibromopropane (10.0 eq.)
as described under General Procedure F to afford 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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34c)
1-11- Chl oro-6- (2-cycl opent yl am no- et hoxy) - 4- et hoxy- 2-

wWoreiobpa3157 ( 3- 15 phenvl - propoxv) - phenvi | - et haneCEAU2008/001480

Exanpl e 34b (217 ng, 0.48 mml) was reacted with

cycl opentyl am ne as descri bed under General Procedure
B (except heated to 65 C) and the crude was purified
by flash chromat ography (silicggel, MeOH DCM 5: 95)
yielding the title conmpound (151 ng, 68% as an oil.
1H NWR (300 MHz, CDCI3) 8 7.32-7.19 (m 205H), 4.14

{327: H%@ié&gg‘ii <o)l ksmf‘z-%\ﬁg( {m, 2Hy. $o?-2Es (1 hH) 2 48 (s, 3H), 2.45-
zmm9(rﬁ46m17?¢8/(éuza§)82 0011189 (m BH)- 1188-1.72. G- 2HY,91.80(d, J = 6.9

MZB@Hi M%(&ﬁ Bk 508,500 FHa o oh - 1061 b1t

1.35-1.31 (m 2H). M5 (ES) mz 460 (M+ H+). 5
Exanpl e 35
Exathples @3carkd 24- ( 3, 3-di fl uor o-azetidin-1-vl)-ethoxyl-
4- met hoxy- 2- et hyl - 5- ( 3-
phem | - propoxv) -[phenv1l- et hanone Exanpl e %34b (105 nyg,
acted with 3, 3-di Fihwe 2ti di ne 10

O _eg) descri ped 5 ner al
Procedur €J gnd @ hecr /(;Knjoxture s i ed by

fl ash chromaPography (skli%a gel, hexaoe/ Et20 70:30)ss
to afford the title conpourd (21 ng, |20% as a light
” 1H NWVR (300 MHz, CDCl 3 7.33-7.20 (m
5H), 4.07(t, J = 6.5 Hz, 2H), 4.0 (t, J = 5.6 Hz,

hydrochl\orl

2H), 3. s, 3H), 3.63 (t, J = 17 Hz, 4H),
2.85-2. m 4H), 2.51 (s, 3H), (s, 3H),
152.12-2.06 (m 2H). M5 (ES) nmlz 468.2 (M + Ht).

Exanple 36 WO 2009/ 043117PCT/ AU2008/ 001480
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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- 86 -
-[ 3- Chl or 0- 4- met hoxy- 2- net hy1- 5- ( 3- phenyl - propoxy) - 6- (

WQ2a4obogaroT phol i n-4- v1-et hoxy)-phenyl | - et hanonBCT/AU2008/001480

Exanpl e 34b (201 ng, 0.44 nmol) and thi onorpholine
were reacted as described under the General Procedure
B (except heated to 65 C) and the crude was 5 purified
by flash chromat ography (silicaggel, EtOAc/hexane 1:4)
yielding the title conmpound (166 ng, 79% as an oil.
1H NWR (300 MHz, CDCI3) 8 7.33-7.02 (m 5H), 4.13-4.06

Shagiie 247 FONYR (300 aAs "€ Pk s 21078451, 21f. .0 7885 (m, 2H)

&@@ (t(l 8/,= Eg? le;§2%|§,- 20983df, "0 =D, 6.85H£ E), 19.84 49, 83K)V13t20-2.95 (m,
H32 88575, on 18411, 2. 5060 (% 2Hby R {tad = 6.9k, BHoRS (5, 3H),
- f4 Bt - - _ _

e B BT U2 oL halnded M3 3304l (k5 B9 He 3K

MYS (BSH3mras40.2gMi+3H'3- di f 1 uor opyrroli di ne
hydrochloride (2.5 eq.) were reacted as descri bed
under General Procedure J and the crude product was

ik y flash chromat ography (silica gel,
Bidam 530 70:30) to afford the title conpound as a
pale yellow oil (10 ng, 16% . 1IH NVR (300 MHz, CDCl 3)
8 20 7.33-7.18 (m 5H), 4.08 J = 6.2 Hz, 4H), 3.88
(s, 3H), 2.96 (t, J = 13.4 Hz , 2.85-2.73 (m 6H),
2.51 (s, 3H), 2.31-2.13 (mo ~2020-2.04 (m 2H). MS
(ES) nmz 482.1 (M + H+). Exanplle 38 WO
2009/ 043117PCT/ AU2008/ 001480 ¢

25a) 1,3-Dimethoxy-5-methyl-2-(4-phenylbutyl)benzene
3,5-Dimethoxytoluene (2.93 mL, 20 mmol) and 4-phenylbutylbromide (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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1-13-C hl oro-642-(3-hvd roxy-azetid in-1
-v1l) - et hoxv1l- 4- met hoxv- 2- net hyl - 5- ( 3-

WO b@pps31pT opoxV) - phenv1l- et hanone Exanpl e 34bP(RAV2098/001480

0.46 nmmol), CsCO3 (2.48 eq.) and 3-hydroxyazetidine 5
hydrochloride (1.4 eq.) were reacted as descri bed
under General Procedure L and the crude product was
purified by flash chronmat ograppy-(silica gel,

hexane/ Et20 1:1) to afford the title conpound as a
pale yellow oil (34 ng, 16%. 1H NWR (300 MHz, CDCl 3)

E é'}‘%ﬁ 72%5) _(bgg%é'_q 764'[[94?90@(1@@@ féacjéd %ssﬂeﬁz_clﬁbﬁéﬁmder General

grgcgec(we Btd give. tﬁéiiﬂeﬁ:bnﬁpbunﬂ-W%mQGQB%Qbs(Ilghtbﬁé&ﬂ)\ oil. '"H NMR
§i90 Mz ocbbr Ay 157 24. (m, éw(wzn) i) 31850 o3k, .64 (s, 3H)

%Aﬁégémrow 32@((% )‘Z@ aggt]éd?’lnl) 71et§'ﬂbf<'w 4- et ho

Xy-2-met hyl - 5- (3- phenyl - propoxv) - henvll- et hanone
Oxalyl chloride (14 lit, O. % was added to a
sol ution of DVBO (22 vtL, O : Cin anhydr ous DCM
(0.5 nL) at -78 C was addeqb g reaction m xture
WO 2009/ 043117PCT/ AU2008/ 001480 - - was stirred at
-78 Cfor 0.5 h. Exanple 38 ( nmg, 0.05 mmol) in DCM

0.60 nmol ) was added and the reaction mxture stirred
for a further 0.5 h at -7 before warmng to 0 C and
stirring for a further O. 7 The 5 sol vent was
concentrat ed under vacuum and the cr ude vvas ur|f| ed

ifggmwf_lé %QW%% 0)553'6@37%86???'35}_%‘&&1%? Pnder General

Mrbcedﬂdréa: to glvb meaut@ blzmpéhi)ld (8.538g,(39%3 s, light 8egm oil. 'TH NMR

(200 Bitfz. BOEE)'S 63.30nks. 2ED, 712-7ABxn50). B85 35) 1. 583 (s, 3h),
blAd5 4 Rl R 1B (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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143- Chl or 0- 6- ( 2- di net hvl am no- et hoxy) -5-11-(4-fluoro-p
henyl) - but oxvl-4- 15 net hoxy- 2-net hyl - phenyl } - et hanone

weEx@apsa1Ba (50 ng, 0.10 mmol) was reacted w tPCT/A023008/001480

solution of dinmethylamine in THE (1 nL, 1 mmol) at 55
C at for 24h. The sol vent was renoved under vacuum and
the crude m xture was suspended in Et20 (910 nlL) and
2N HCl (10 nlL). The ethereal lpyer was separated,
dried over MgSO4 and evaporated to 20 dryness. The
i solated white solid was again suspended in m xture of
Et 20 and hexane (1/9) sonicated for 1 mnute and solid
was filtered and dried. The isolated solid was
Exafpleg@d i n DCM and washed with NaHCO3 (aq) sol ution,
e organic |layer was dried over MgSO4 and evapor at ed
to dryness to afford the title|co ound as a pale
yel low oil (26 ng, 56% . 1HNAWR(390 MHz, CDCl 3)
67.20- WD 2009/ 043117PCT/\AU 001480 - 89 - 7.15
(m 2H), 7.00-6.95 (m 2H)O45 aH J = 6.0 Hz, 2H),
3.96 (t, J =6.6 Hz, 2H), 3.8 3H), 3.03-2.96 (m
1H), 2.57 (t, J = 6.0 Hz, 2Hf, 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). M5 (ES) mlz 452.2.2 (M+ Ht). 5 Exanple 41

26a) 1-(3-Chloro-6-hydroxy-4-methoxy-2-methyl-5-(4-phenylbutyl)phenyl)

ethanone

Example 26¢ (379 mg, 1.18 ‘mmol) was reacted as described under General
Procedure D to give the title compound (200 mg, 50%) as creamy solid. 'H NMR
(300 MHz, CDCl3) 6 11.89 (s, 1H), 7.3-7.1 (m, 5H), 3.8 (s, 3H), 2.7-2.58 (m, 7H),
2.56 (s, 3H), 1.74-1.54 (m, 4H).

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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1- 1] 3- Chl or 0- 543- (4-f | uor o- phenf 1) - but oxyl - 6- (2-i m daz
ol -1-vl-ethoxv)-4- 10

woreaohox3112- net hyl - phenyl | - et hanone Exanpl e 8aP(BAU2YS/001480

0.10 nmol) was reacted with imdazole (8.0 eq.) as
descri bed under General Procedure G and the crude
m xture was di ssolved in DCM and HCI gas was bubbl ed
through it for 3 mnutes. Then7 sol vent was renoved
under vacuum and the residue was suspended in dry
ether and triturated to afford the 15 title conpound
£f7v\,h|te solid (22 ng, 45% . 1H NWVR (300 MHz,
.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 ( 1H), 2.32 (s, 3H),
2.16 (s, 3H), 1.94-1.96 (m]| 2Hy, 1.27 (d, J = 6.6Hz,
3H). M5 (ES) nfz 475. 24N\ +% 2@, le 42 WO
2009/ 043117PCT/ AU2008/001 90 - |
143- Chl or 0- 543- (4-f | uor®- ph@&r Woy - bt 0xV1- 4- met hoxy- 2-m
et hyl-6-12-((8)-3-
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f E%D@E{Hﬁ’%s%?%é?‘@”?ﬂvaé a0 dekEr Ao By A 311t J =

aciole e ) (()tng-le 9Py 26&4@4 J(2BEPHMHecB8 (s, 3H), 2.18 (s,
Phar macol’ 254-1270"with 't he 20fol 1 owi'ng

3y, f1e5@ﬁc4s%(ml4HHurran Jurkat cells (which endogenousl y
express hKvl. 3) or Chinese Hanster Ovary (CHO cells
stably transfected with hKvl.3 were used in place of

Exﬁ_mﬂeqeed rat L929 cells.

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.
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17 o <50 nM
o o/\/Q\F
(o]
18b o <50 nM
o o™~ SN
o] N~
L
22b o <50 nM
~ AN
g
!
23 o i <50 nM
N\,
(o) f o/\/\N()S\\:o
o]
)
26b <50 nM




>300 nM conparator Ac 40 Et NHO(CH2) 3Ph >300 nM - 99
- Exanpl e Nunbers Structure EC50 Kvl1.3 conparator Ac

W@ 0090MH01 CH2) 3Ph >300 nM 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




conparator C 00 >300 nM conparator 41 0\0O o Xo >300
nM 33a conparator o >300 nM WO

WQo®9NEeBAB117PCT/ AU2008/ 001480 - 100 - Exanpl e MNIIYAER®S/001480
Structure EC50 Kv1.3

-95.-
Example Structure ECsp Kv1.3
Numbers
9 o 1 50-150 nM
H
\0 /\/':l
Fo0
;
11 50-150 nM

14 o i o | 50-150 nM

16 o i d’F 50-150 nM
~o 0/\/N

19 3 50-150 nM
o
o oM




conparator So 02 0\

\CD 41 >300 nM conparator 40
AcNHO( CH2) , Ph >300 nM conpar at or 40 AcNHO(CH2) 3Ph >300

wokMogosaar at or Ac 0 PCT/AU2008/001480
-96 -
Example Structure ECs0 Kv1.3
Numbers
20 o . | 950-150 nM
[T~
~o o ™~N
(o]
F
24 o 1 50-150 nM
N AN~
F
31b 9 50-150 nM
Cl O ,/\O
\O o/\/N\)
F
34c o i 50-150 nM
~ /\/N
I?( e
36 o ° ~ 50-150 nM
\o O/\/N\j
(o]




H2NoccH2) , ph >300 nM conparator 40 MeONH(CH2), Ph >300

nM conparator 0 . MONHC(=0) (CF12)2Ph >300 nM
w@Gei0e0431vi t y 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 follow, unlgs¥tifecContext| requires
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 :

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




wherein R1L and R2 are independently selected from

hydr ogen, cyano, halo, nitro, optionally 10
waupsvixiut ed | ower al kyl, optionally substitutRdIr/aDgd08/001480
-OR, -C(0)R, -C(0)0R, - OC(0O)R (where Ris selected

from hydrogen, optionally substituted al kyl,

optionally substituted al kenyl,
optionally substitutedgC3_7 cycl oal kyl ,
optionally substituted heterocyclyl,
and optionally substituted

al kynyl ,

substitute

d heteroaryl,

optionally

optionally substituted

aryl), -C(%%%FF+?———%W? SR —NRR=&5( e R
and R' are T{YBBENdent 1y %rug&urgd from h%ﬁ gg‘r‘:3

| ower al kyl Numbegs wherein at |east one pf Rl and R2 fi s
ot her t han h\/rirnm:n B6_is sel ect prl from cvano - hal g,
nitro, opt|enapParateubst i t ut ed opt 739RNM, 20
substituted al kenyl, optiQq E *ﬁ‘uted al kynyl ,
optional ly substituted anyl, optio substituted
het eroaryl|, optionally subst|tu| d C3_7 cycl oal kyl
optional | y] substituted C4-7 cycl'oal keny|, -OR -SR
-C(0) R - AR FOC(O R (where RIS Se (}f Tom
hydr ogen, o%if”ﬁ@?{aat y substitute wer fﬁ?‘?ﬂ"’l ower

al kenyl , lpower al kynyl, optionallly substituted C3_7
cycl oal kyl|, optionally substitutfed heterocyclyl, 25
optional | y| substituted heteroaryl, and pptionally
substituted aryl), -C(O)NR R~ NR C(O)R'" and -NR R’
(where R Jand R' are indepen y selected from

hydr ogen or |ower alkyl); ,\/mvj

2009/ 043117PCT/ AU2008/ 001480 - 03 - s a dival ent
|'i nker gr ougbripardtér atoms in | h seI Es8@0 nfv om
optionallyl substituted C2-6 aI optionally
substituted C2-6 al kenyl ¢ne, ptlona |y substitutled
C2_6 al kynylene; 5 L" is|(i) a al ent| li nker group
of 2-6 atons in |ength selec frontoptlonally
substituted C2-6 al kyl ene, |onaIIy substituted CZ-6
al kenyl eng,, or optionally su stituted -6 al kynyl enle;
or (ii) -@QH2-; 10 Y is sele te fronta si ngl e bond,
-0-, -C(0)f, -S, -NR"- NR' C( 0) -
(where R' s sel ected Fror rogen ptionally
substituted al kyl, optional bstltutnd al kenyl ,
optional | y| substituted aIkynyI ptionally substitutled
C3_7 cycl oal kyl, optionally sub i tuted| heterocyclyl],

optionally
substitute

substituted 1§
d aryl);

Sheter?%r |, an

d optionally

33a
comparator

o)
\o/ﬁjfi:
0

>300 nM
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optionally substituted al kenyl,
optionally substituted 20C3. 7 cycl oal kyl
optionally

, and optppnal | y substituted
R5 is selected fromoptionally substituted
C(O)OR, SR, (where R is selected

al kynyl ,

optionally substituted heterocyclyl,
substituted heteroaryl

aryl);
al kyl ,
fron1opt|o
substitute
al kynyl ,
optlonally

ed hgterocyclyl opf
substltute coraparalar yl , gnd optiomal |y
0)R" & -NR R

R' are ind pendently sel g

aryl), -

al kyl);
optionally
(where R
substitute
optionally
C3_7 cyclo
optionally
substitute
optionally
al kenyl, o
substitute
het er ocycl
optionally
fromoptio
substitute
het er oar yl
optionally
substitute
sel ected f
optionally
al kynyl, o
150pti onal
substitute
aryl). 2.
t hereof wh
from cyano
al kyl ,

R, -C(0)R

E%'*‘@E
Nuafbird y subst

Y is selected froma single bond, -0-, -C(0)-, -S,
-NR"-, -C(O)NR'-, or - NR'C(0)- (where R' is selected
WO e@aio¥Badr ogen, optionally substituted al kyl, PCT/AU2008/001480

optionally substituted

UUDL tot

25 ¢

ubstitut

P
C(P)NR R", -NR (

2009/ 043117P(q
substituted heg
s selected frg
d al kyl, opti or
substituted al
al kyl , optiona
substi tuted hd
d aryl, and 5

SR 5 cubs

ituted C3 7 cy

cted from hydr
T/ AU200%8/ 00148
t er ocycl yl oxy

m hyfrogen, op
al by substi tut

kynyl J| opti ona
I bsti tut ed
t |, and
mheredﬁ'

is se

IEF%{) Ky1.3 7

cl oal kyl ,

séEQQﬁﬁ%ted

(where R a
bgen or | ower
D - 104 -

Dr -NR'R""
ionally

bd al kenyl
l'y substitut
het erocycl yl
ppt i onal |'y
ected from

sorhphidtot ed al
ptional ly subst

yl, optionally

d C3_7 cycl oal Kyl

kyl , opt Bonal
i tut I
onaIIy

ellSt 1 obE e

y>300siM t ut ed

optionally
substitut ed
eroaryl, and

,Ieaar

ng Héég stitut
d aryl oxy, opti

opntionallyv _si

yi ), dad0R7
ed a

oo Swiesh.pH

opti opa

bstituted _heter

/gt ed
SPpY e
Ut ed

ceBRerater ed he
d heterocyclylg
ron1hydrogen d

A
y‘i, op
é%lonallngﬁﬂh

ter

TR R

(Wwhere R'" is
ituted al kyl

It EU al
p?lopa l())/'subst
y substituted

heteroar \/I

.
A

Kemny ozt ona
|tq1"ég_7 cy
hebd raC akcy)),pn

nd_opt.i nn.’-ll | y

ot
:|§a?ﬁ§?

bptional |y
substituted

¢Om§ﬁﬁﬁghd acc
erein R1 and R4

or dj %o clw

. halo - nitro

308nM sal ¢

ahepende

ntly sel ected

Etituted | owe
s+H-HHteg1+-oWwe

loptionally sub
Hy sub

Selectivity Data
ECso values for inhibition of Kv1.1 and Kv1.5 currents were determined by the
method according to Schmitz et al (2005) Molecular Pharmacology 68, 1254-1270

with the following differences:

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-
Patch, Nanion Technologies Gmbh, Munich) in contrast to conventional

patch clamp
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15

20 optionally substituted aryl, -OR -C(0)R -C(0)OR
-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
substituted aryl), -C(O)NR R-,1JHNR C(0O)R" and -NR R
(where R and R' are 25i ndependently selected from
hydrogen or lower alkyl). 3. A conpound according to
m I
b i RlyRE ShaIE WP htEtnihBy HorfKleriodt Bose response data
opt i Obblényed;ﬂ’om Btonthestelcmiber al kyl, -0-optionally
substituted | ower alkyl, -C(0)-optionally substituted
| ower alkyl, 30 and -C(O)NR R' (wherein R and R' are
[ r geN48%4IH0 I
SIS S IR B0 POy RS A4S TolP RRlechty rdr K13 over
Kyd - @7Alpld.o any one of clains 1 to 3 or a salt

Iotaiite gt Selardu Y (B 08 EMEF iDL s fr K13 over

gvkengs-forpt i onal |y substituted al kynyl, optionally
substituted heteroaryl, optionally 5substituted C3-7

cycl oal kyl, -0-optionally subst ituted | ower alkyl,

Tg:egr%ﬁ%rgﬁg%l@ t@%%@ ﬁﬁ%ﬁg Yoar g%@?&hg%hhoﬁ r([pr information derived

&oaoityli orgtot any Insatterdwkich ds salowrt, ie netf avdheheuld mft bes taken as an
sel ect egaf rom hal o,. gqpti onal | substi t ut ed

| kyl , -
agkupWIEgREISNy OF AdRTisSion 94 3Nk vﬂa sypgestion fhat fat prior publication
g6a|| it” tﬁ'%rﬂ@ﬁ%mﬁrba‘éfrdrﬁ it} oY kﬁB ﬁéﬁfdﬁs&:ér?oﬁtﬁér ccﬂnmon general

eof erein is a ent er group of
Rnéwledgesnitihe fleldgnfrermielaaouetm Whl@mtms wpeaificatiencelates- 6
al kenyl ene, or C2..6 al kynyl ene, each of which may be
optionally substituted by a | ower al kyl group. 15 7.

$hf<9.l‘gl’m'ﬂ0lhi%0§ﬁé@iﬂ6élldrp angy thenelaiinsClvidhe fllow? @nl@és athe context
salt thereof erein L' is a divalent |inker %roup

leglirgsoptherwiseethies wosdk('eemptisg's @ndosar@tigngygusheas (songprises” and
A SEPNSIAGE wilf be Chidréb8y B Ifip-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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15

20

25

20 8. A conmpound according to any one of clains 1 to 7
or a salt thereof wherein R7 is selected from

W@piovosElty substituted aryl, optionally substPECT/AEZD0S/001480

aryl oxy, optionally substituted heteroaryl, optionally
substituted heteroaryl oxy, optionally substituted

het erocyclyl, or optionally substituted

het erocycl yl oxy. 259. A conpoungpaccording to claim8
or a salt thereof wherein R7 is optionally substituted
aryl. 10. A conpound according to any one of clains 1

%PM%)@B%S@%W%@*“%&RE A%_Lfak% yound

according to any one of clains 1to 10 or a salt
thereof wherein Y is IS a single bond or O.
12. AAbQﬁFﬁB%W of f°F’6‘|“|‘ﬁJ(')a°'(Pz§?'té'Pef§°§al t thereof:
wherein 10R1 and R2 are independently selected from
hydr ogen, cyano, halo, nitro, optionally substituted

| ower al kyl, optionally Ss@StKﬁuted aryl, -OR -C(0)R
-C(0)0R, - OC(O)R q$here R i s Jpel ected fron1hydrogen
optionally subst i t ut B ooR onal |y 2 bstituted
al kenyl, optionally sub Ited a kynyl @tlonally
substituted C3_7 cy, yl~aptileral 1y substituted
heterocyclyl, optionally bubstituted4

V

SR,
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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15heteroaryl, and optionally substituted aryl),
-C(O)NR R', -NRC(O)R" and -NR R'" (where R and R' are

wWo pepenisent |y sel ected from hydrogen or | owerPGI/KYR008/001480

and wherein at |least one of RL and R2 is other than
hydrogen; 20R6 is selected fromcyano, halo, nitro,
optionally substituted al kyl, optionally substituted
al kenyl, optionally substitutggsal kynyl, optionally
substituted aryl, optionally substituted heteroaryl,
optionally substituted C3_7 cycloal kyl, optionally
substituted C4_7 cycl oal kenyl, -OR, -SR -C(0)R,
-C(0)0R, -0C(0)R (where R is selected from hydrogen,

LoweE dlldwéntdllmr gaidplemflz 6: atems anhklelw?gth sagéc'ctedafrbudw optionally
25 titut 7 t]tut
b S@Cm qquggpg%nq}% subSH t%tht%rclla Czye Zke?\yllenlé or optionally

g@](% 8/ 001480 - 107 - bstituted

%et eroary ,E%ﬁ%%ﬁlgonal |y substitut ezuafy: ), e

C(O)NR'R' -NR'C(O)R' and -NR R (vvhere R and R' are
gr&gep g B Yeéﬁq %]%g?tﬁér% nggétg esgino pﬁlqctq%{r?qm optionally

sebsnird ngQ;maWér@abbf{orﬁdﬂpséubﬁhﬁféd%% alkenyRe, or optionally
opt i onal I% substituted C2_6"al kenyl ene, or optionally
/e

§U|b%tttuhqit s@ji(yBWQnRyWyl ene; L' is a dival ent
Ilnkeg|I gbg_‘éz of 1-6 atons in length selected fromCl-6
al kyl r%e, -6 10al kenyl ene, or C2_6 al kynylene; Y is
sel ect ed from Si ngl e bond -0-, -¢(0)-, -S, -NR"
(vvhere R.is sel ected from

Ky b GStedroEnal PRORIBS 1 SR - Spr Mo HONR"™, or -
t k ,

STOL Ghet R, SSBRYY heioh Bl Ybsics sk

epmnaltymtmumaéraﬂtgm,il,yoptianally@mhlstltyutesdjlaﬂmnyl,ltowonally substituted

‘35‘” oa'ic}lalkyland B 8na| naI | MsﬁHP S he{ ?gcy%rlyy optionally 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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R5 is selected fromoptionally substituted al kyl, -OR
-C(0)R, -C(0)0OR, SR, (where Ris selected from

W@piovosElty substituted C2_7 al kyl, optional | yPCT/AU2008/001480

substituted al kenyl, 20 optionally substituted

al kynyl, optionally substituted C3_7 cycl oal kyl,
optionally substituted heterocyclyl, optionally
substituted heteroaryl, and opjagpnally substituted
aryl), -C(O)NR R', -NRC(O)R'" and -NR R' (where R and
R' are independently sel ected fron1hydrogen or | ower

SC[PE%{\%F){J Eég@?fij];?g%)%?p&[?gv éru ':Iﬁ' E&g@ér&l R™ is selected from

heides g, Y bptichily osabstitutedbatkiyt, u@;mbmyesmuut@ayalkenw optionally
optionally substituted heteroc , optional

siubstituted @ikm ePBtgnRally éN?SUiP%/e-dN 3:7REYCIQalK Ky @nﬁonaﬂy substituted
SRS, SR S50 R, MRSt Sl ant. an
altkerey R™ Qstseleeﬂebyfrsubaiptlbnaﬁyd snbsﬂtm@td:laihylk)dptlonally substituted

sqrjltbé‘&nf ld{ ignﬁ )fs é%@tifé@ ﬁg%ﬂygmgf éﬂh&”é}' ont | OP ﬁ{tﬁ%dC” cycloalkyl,
%L%ionawguB‘QﬁP%SR\etbﬁoci/% r@%;ﬁ%n“aﬂ&’%@@ﬁtb@@héﬁéroarﬂ and optionally

stituted a opti'o substit ut ed
2008tittted aPCandu2008/ 001480 - 108 - al kenyl ,
optionally substituted al kynyl, optionally substi t ut ed
C3_7 cycloal kyl, optionally substituted heterocyclyl,
R iPnRlidated Wb bptléﬂalge*sabgﬁwléd ayld aptionalipl éubsﬂtuted aryloxy,
substituted ary Ig and 5R7 is selected from opt '

M@naﬂm%@%\m heterogndl optiepalit substiyted W’—gs( aryloxy, optionally
ﬂﬂ{i’éé@ %g?%%?gélglar %ﬁoHSﬁf EQ?ét}fhtqdoﬂéfe‘?@éI)%loxy gr -NHR" (where

yl oxy,” optiona

I”I%'t' 3 Gele:dted fmm dyydrage, | gptiomaly |su.|bstmd|ted alkyl, optionally substituted

ke PRSI spubiitnEnn A viha oRsoaal "sttied” €72 cycloalky,
cgﬁﬁﬂﬁﬂfj@ﬂ%t}t &8 Reterstye gﬂ"ﬁ[ﬂbﬁ%@l s(Bs@uted héteroaryl, and optionally

tionally su stltuted optionally
sutbstifuted agylaryl , -OR, -C(0) R, C(O) OR, -0C(0)R (where
Ris selected from hydr ogen, optionally substituted
al kyl, optionally substituted al kenyl, optionally

UbstiA %bﬁﬂbo%ﬂn&yébdordmgttboélalhi Y Guhaltitibrsbf Ghefein R, and R; are
cycl oal kyl , optionally substituted heterocyclyl,

dpderaﬁmqn} ysseiected frarB qvaner baloy Initrayneptignally substituted lower alkyl,

B ST 3, SR B DR DI (R 1 st
ffmihogrydr@ged owptionahy | $ubstitdtedA aikylpouptabrmdlyorsmbsgtulteﬂ alkenyl,

?clfﬁjl@géﬁz Orh@t@é{iée QSW ?ﬂquﬂ% \?g%ét}?ﬂtlgﬁg 5% 7hg¥q§oalkyl optionally
Smut 4 J@%&%y&wr e%dtfb‘ﬁ%ﬂ% AUbalityed ﬁété}lébmnabha optionally

-optionall ubstltute .
Isuhstltwedtyaryl)aﬁe(OIw@mR N’RQ "eand R-NRRY' twhgre: R' and R" are

88 adeenrtlltyls&ec?eg ?ro?ndh dr%g]enyoqu&ggpali%{/l).l over 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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15. A conpound according to any one of clainms 12 to 14
or a salt thereof 25 wherein Rl and R2 are

W0 pepexident |y sel ected from cyano, hal o, optiBEEAD008/001480

substituted | ower alkyl, -OH, -0-optionally
substituted | ower alkyl, -C(0)-optionally substituted
| ower alkyl, and -C(O)NR R' (wherein R and R' are

i ndependent|y sel ected from hygysagen or | ower al kyl).
WO 2009/ 043117PCT/ AU2008/ 001480 - 109 - substituted

al kenyl, optionally substituted al kynyl, optionally
substituted heteroaryl, optionally substituted C3_7
cycl oal kyl, -0-optionally substituted | ower al kyl, -0-

apt i Orﬁabbmp@uhdta'cbdtcmb t3Bary oynelafaldisls, 1 to 3 or a salt thereof wherein
- 0-opti ona

bstituted het 51
A eatosﬁ Sanachap, apdanaly, shssbRedAllol; PRRTAly substituted
5] S 0 S ety i o
asubstttdltetg @@7 auyyclaaﬂell ofOedptiomally 2sukstitdtedr lawaraktkyl, -O-optionally
ere i I en i nker 0 of 2-6
soBRGer Ban GvloauyE of off ortihiply SBSBLISH RelRecing | ¢
al kenyl ene, or C2_6 al kynyl ene, each of which may be

ﬁptlonally substituted by a | ower al kyl group.
conpogampasiedrancesding tarfgtalﬁhé o a @adi thereof W'aﬁffg\ 85 is selected

B SHRE SRl 3 SR, SR B0

C2-6 al kenyl ene, or C2- 6 al kynyl ene.  20. A conpound

accordl n one _of cl ai ns 1 Q 19 or _a salt .
Brer cdh CRmBPUPY BRAOING 9 aBY BRerdt A IBj5t1 mG1arya Salt thereof wherein

FuRs va‘é?é?ﬁ "ﬁ[gst? &.{ﬁtﬁelétﬁnﬁqﬁ%h%ﬁt@e&éalf% C,.¢ alkylene, Cas

optionally su eteroaryl, t1 onal

salketylens, enr Ces eltqyaylﬁehexyacn@ﬁmmlohahay beumttortajyesdxbstvtuted by a
het ero or optionally substituted

Her %I% r;éf’Bx 21. A conpound according to claim 20

or a salt thereof wherein R7 is optionally substituted

aryl. 25 22. A conpound according to any one of cla

2 t o A compoynd ccotdieg tranyeep«f tlamsst fo §iaid %albth?dleOf wherein

i dibhAMRRPYRSLPEr 1.9 Sk ' 1IBhgH seidtied fidHi'EQ alkylene, Cos

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
wheneinydrie @eand iy iseansinglel bord or @nd vvherel n at | east
one of RL 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(O)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
7

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

wWOD0200841043117PCT/ AU2008/ 001480 Y i s sel ect edPET/An2m@@8/001480

single bond, -0-, -C(0)-, -S, -NR'-, -C(O)NR"" -, or -
NR'C(0)- (where R'' is selected from hydrogen
optionally substituted al kyl, optionally substituted
al kenyl , optionally substitutedral kynyl, optionally
substituted 5C3_7 cycl oal kyl, optionally substituted
het erocyclyl, optionally substituted heteroaryl, and

t . .‘ e " ] "
SbHEHE YerBay) L SeTboly sTBptial ofE. “COER". -NRCOR
aRd ANR'R"gqwReire R ainecRedrd indapentienthakélectadoomt higdrdgen or lower
C2..7 alkyl, optionally substituted al kenyl, 10
8f¥onal Iy substituted al kynyl, optionally substituted
C3_7 cycloal kyl, optionally substituted heterocyclyl,
optionally substituted heteroaryl, and optionally
tulssta divadentalinker, grabp0)ORR2-8" atomiR iG( BNgth sedectsik from  optionally

er.e nd R' are independent | e ted,fro .
hoBFGGies s alicts RIS thattufiel & SKehiEne, or optionally
substituted €45, au(theﬁé{ost ituted aryloxy, optionally
substituted heteroaryl, optionally substituted

het eroaryl oxy, optionally substituted heterocyclyl,

Flfef BRelsh: MRS Gleip st 18 ROGHR R EcRiced TR Cro akytene, Cz

alkeslyleingt ed Calk leylynylepier onal |y substituted al kenyl,
optionally substituted al kynyl, optionally substituted
C3_7 cycloalkyl, optionally substituted 20

e@g?{ ‘ y_guhgibtuted Rgiver and; _NR™ -
ggl%%)na ?J)j/wsou gﬁqlﬂpghhhr?/l', é&?t’j'vﬁérgﬁ? " g?(;myg ebtgcradNR c©
fwbeneofR'! dsaselgctedbfom Uysdogerky bptiomallyosabstituted alkyl, optionally

subst.ituted al kenyl. optional. ubstituted.al kynyl, ..
SpFiHa Pt BbtipadRtsibRilted o ARYPYL SRRV Substiuted Cao
&y@@’é!kaPﬂoﬁﬁl uhaialtEd hetstbbpdl@l bptisndIgtdubgtiRfled heteroaryl, and
heteroaryl, and optionally substituted aryl); and 25
Rptipralygubstiided aerh; opt i onal |y substituted aryl,

optionally substituted aryl oxy, optionally substituted

het eroaryl, optionally substituted heteroaryl oxy,

Rtis selected Sommsdptionaityl sbiestitutedyalkyll -OR, dpi0)8aC(@)OR, SR, (where

%@Sééjéét}%%%% &Ej%ﬁy %J@Egé@temz-y 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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- 112 - optionally substituted aryl, -OR, -C(0)R
-C(0)0OR, -0C(0)R (Where R is selected from hydrogen,

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

al kenyl, optionally substituted al kynyl, optionally
substituted C3_7 cycloal kyl, optionally substituted
het erocyclyl, optionally substituted heteroaryl, and
optionally 5 substituted aryl)108(0)NR R', -NR C(0) R
and -NR R' (where R and R' are independently sel ected
from hydrogen or |ower alkyl). 25. A conpound

| aj and
FREE (WbiioRanchibeituBh 2KAVE SRR, JelisBlied JC27 eycloalkyt,
fhiit@natbpbubstahteﬁ Isetesddyciyl, asptionatly sﬂnBstaUth heteroaryl and optionally
- 0-optional | bstituted | ower alkyl,
5@@@&“&% A Iapa substituted | ower al kyI , and
-C(O)NR R" (wherein R and R' are independently
sel ected from hydrogen or | ower alkyl). 26. A
d%)m'tﬁ)laedbated ofrainn gptionallyy sohstituted: laaylnsopt®natly 2substituted aryloxy,

3034‘}88% ﬁsﬂfiﬁﬂl?tefﬁgwm °§ﬁ8‘i‘?’jﬁ’aa S@HE%{)%FE{WS@WYOXY, optionally

Ism\ugﬁtu@é&Méteroé)ydmtdr@wbhyuﬁmutdtéa mtér@wclyl@kwl

-C(0)-optionally substituted | ower al kyl, and
-C(O)NR R" (wherein R and R' are independently

s@l eCtﬁg Hg%@bgy ?&Hg% e 2 at %gégrlrtst%g %f?waéreln Ry and R, are

cofrpoun one O
Sﬂdiépédwﬂyfsemﬁeelfmrﬂ&:yaaos hblec iteb, fcnpimnaywwbshmt@d lower alkyl,

%&zﬂ@‘ﬁgﬁ‘y' slpsitateel oy IR GIRR SOSHTLaReE R is selected

rfy q‘@%mebg&.eﬁé A f&’&tti't aa! 'dfky‘?Ub?éﬁdn‘étll‘?d sG%st?tuted alkenyl,

tio y substituted ['ower kyl
cqzntnooaw Ithﬁedtakpszlc&pnooytty osubsyitytedr Cs.7 cycloalkyl optionally

-0- Oﬁ{%%g h%?ﬁgg yfttUt 'é’f‘ terossé’(uge(ﬂzt h@ﬁ P@Bﬁl and optionally

\@u%"sﬁiut‘ecRearylf) S@f@mwﬂ"frnmdﬂ(@bm" andi oMRIR'Y (where R' and R" are
substituted al k or -0-optionally substituted | ower

dndgpendently sete;ted\fr@mf@yﬁmaea@édﬂvmrr@kylb any one of

claims 23 to 28 or a salt thereof 30 wherein L is a

di val ent |inker group of 2-6 atons in |length sel ected

f’r4om & c6mpélndGikobding 1d E@M@ﬁﬂ&/éﬁ)ﬂﬁ&@eef Whérein Ry and R; are

aI e tlwéeiﬁqtpgﬁpg | ;qu;ggén,%xq?g@al (gylpe allga%}?s?ltuted lower
%@‘I‘p- pfiSnalfy ﬁ’lﬂ@g I@\ﬁépéﬂz?g?s@téﬁﬁoﬁﬁl?y ijs@lhﬁééf%wer alkyl,

or a‘salt er eof _ I's a“dival ent
Iand<e®((g)NR|B"c(Wh£r@n£ @nd Rhareinglependertly selettashir@n-kydrogen or
Efow ralrl1(yl') -6 al kenyl ene, or C2-6 al kynyl ene.

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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31. A conpound according to any one of clains 23 to 30
or a salt thereof wherein R7 is selected from

W@piovosElty substituted aryl, optionally substPECT/AEZD0S/001480

10aryl oxy, optionally substituted heteroaryl,
optionally substituted heteroaryl oxy, optionally
substituted heterocyclyl, or optionally substituted
het erocycl yl oxy. 32. A conpouygh.according to claim 31
or a salt thereof wherein R7 is optionally substituted
aryl. 15 33. A conpound according to any one of

cl ai 2 Q 32 of. [ eq rel [ .

SoRsTgE alreay™ gBioRalsdosti el Hi M cFitanRly SyBsttyted heteroary
QptiodhllE | subgEtuted C33 cytloalkghl t1Ooptibaally Zunkttueed I6der alkyl, -O-
IS selected fromoptionally substitut ecy het e,roar¥1l ,

Spticoaly sybsiiivted; Gan exsloplk¥r earQoptignalpt suhsditytod heteroaryl.
substi tut edheterocyclyl, optionally substituted

het er ocycl yl oxy, or -NHC3_7 cycl oal kyl . 35. A

cidhp o doapoandi atgotding ltaiciaidd1®or a salt therbef wbérein Rg is selected

in R4 i I [ 5f i onal | bst i
e Pl PtioBaly st ea N YurQAIEalL SHRBRd Swer alkyl
optionally substituted heterocyclyl, or -NHC3 7

cycl oal kyl. 36. A conpound according to any one of
dl8ai mA rompatdoaceordifia ta lanyeone wieelaims A2 tos 17 or a salt thereof

S Loerd a04Bh} Aee, prdly of 28 Ablys B gfoth 'S¥lected from c.
RiKyIOhé, NEL 5 @IKeHylsHe) Jor2 CagdalRyiyiene,] eash f whichx®agnise optionally

furyl, thienyl, pyrrolyl, Hpyrrolyl, oxazolyl,
sxbatitgen by a'lowge plky 8QUP; 2, 3" and 1, 2, 4

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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t hi azol yl, isoxazolyl, furazanyl, isothiazolyl,

w@oapedlyt , i m dazolyl, triazolyl (including 1PQI/3U2008/001480

1,3, 4 triazolyls), tetrazolyl, and thiadiazolyl
(including 1,2,3 and 1, 3,4 thiadiazolyls), pyridyl,
pyrimdinyl, pyridazinyl, pyrazinyl, pyranyl
(including 2H and 4H pyranyl s)11@i peri di nyl,

nor phol i nyl, piperazinyl, 1,3,5- 5trithianyl,

t hi onor phol i nyl, 1-oxo-thi onor phol i nyl,

1,1- dloxothlonnrpholez 1,4- dithianyl, and

1, 4-di oxanyl; all of [ may be optionally
substituted wiR e groups selected from
hal ogen, Cl_6 al k .-6 al*kenyl, C2-6 al kynylyp)Cl-6
hal oal kyl (i n par 5 ;ﬁ@ﬁ»1gﬂ 6 hal oal koxy esuch

as -0CF3), -OHRyphenyl, Wnhzyl, phrRpoxy, benzyl oxy,

benzoyl, - 10NHZ2, hy 1 4 aIkyI -N(C1_4 al ky1l)2, -CN,

-NO2, nercapto, Cl-6al Ky%carbonyl Cl-6

al koxycar bonyl and CO2 A conpound according to

any one of claims 1 to 36 or a salt thereof wherein L

is an optional Iy substituted propyl ene or butylene. 15
J@hergincompound according to claim37 or a salt thereof

wherein L is -CH2-CF12- CH(CH3)-, -CH2-CH2-CH2- CH2-

or - CH2- CH2- CHz-. 39. A conpound according to any

dReand Relare isddpaenmeddly selectadfront hydrogén 20yatios thailay ritgo, optionally

SR 1gwes v SR S5 SR, 8RR e R D)8, -C(OIOR, -
absy dJ%R 2ByKereA R?ogp%@m:té&%m rrg/d#%éﬁ alomuéﬁaw Substituted alkyl,
salt thereof wherein R6 is net npound

spitiopallyl stbstituted alkenyl, optlona|ly substltuted alkynyl optionally substituted

3%3(}]y| %‘8%%)/? t?%k)i‘\allk {@%ﬂ@%ﬁéﬁ{yﬁ?@éﬁg no@tmy “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 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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301- (3-Chl oro-6-(cycl opentyl am no) et hoxy) -5-(3-(4-fluo
rophenyl ) propoxy- 4- net hoxy- 2-net hyl phenyl ) et hanone;

wWOD020084043117PCT/ AU2008/ 001480 - 115 - 1 PCT/AU2008/001480

4343- (4- Fl uor o- pheny1) - propoxy] - 4- net hoxy- 5, 6-di net hy1l

- 2- (2- nor phol i n- 4-yl et hoxy) - phenyn- et hanone;

14343- (4- Fl uor o- phenyl) - but oxy] - 4- net hoxy- 5, 6-di net hyl
-2-(2-pyridin-2-yl-ethoxy)- phanyll -ethanone;

514343- (4- Fl uor o- pheny1l) - but oxy] - 4- met 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-fl uor o- phenyl)

- but oxy] - 4- met hoxy- 5, 6- di met hyl - phenyl yet hanone;

Y13 @‘dl@cﬁtedS#Bm(% slingte dbgritknydy), - hIL(O)xy}SA INR'MOXG(D)NR"™-, or -

E‘ﬁh b(/é (Qr o("ﬁ%e( %l"f !%éﬁl?cb?fgsfiﬁ%qx eggqugpﬁlgha o?ﬁ%@sﬁwted alkyl,
S?Eﬁagﬁb‘ &6@&%@ | ﬁly|yb M)Sbm%ﬁ ég %\tllgﬁgpr’t%tlonaII){ substituted

oro-6 open n' no- et
%hengﬂgloaihyloxpptlonailyet Isubs«tltntecbt Hnyeterpbmlyll Felphaname substituted

43- Chl or p- 54 4-fluor o- phenyl) - but oxy] - 4- met hoxy- 2
ﬁéﬁ 9@"63 E)ti'opf@ﬁ'}'&f" s _u)?ﬁc{)a Bhoxy)-phenyl Fet hanone;
1 {3-Chl oro-543- (4-fl uoro- phenyl) but oxy] - 642- (4-fl uor

Relin Bslpctodsom oatiamally sy bstituteshalkyl, OR, C(O)R, -C(O)OR, SR, (where
(%?r %%%%@Idf’%érﬁsaﬁt‘]bdalllg %J‘Bsﬁ?u‘?é% %52 Lk BbtiéAan Kivstitltdd alkenyl,
épﬁmdﬂlyX)SUBsmetéwlallpjmjlnylo}:)ebhailyorselbstltuted 037 cycloalkyl optlonally

évﬁvitﬁ%% pyﬁteas)éwéx' Sﬁhﬁ@ﬁ%%%éwﬁ@n%éet h%temry? arid "optionally

éuﬁ&;t@!@qogﬂnﬁ%(b‘)rqﬁ N@rcnm*@f(@»;ﬂa) -4t ONR'RE4ReHetehRETAd R" are

Xy-pl peri 1-y1)
mdapehdeyﬂyzsalecteﬁ frcpmdrw;dlrmmanmar 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
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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251- {3- Chl or 0- 543- (4- f | uor o- pheny1) - but oxy] - 642- ( 4- oxo0
- pi peridin-1-y1)-ethoxy]-4-

woreaohox3112- net hyl - phenyl yet hanone; 1 PCT/AU2008/001480

-{3-Chl oro-642-(4, 4-di fl uoro-pi peridin-1-yl)-ethoxy]-5
43- (4-f1 uoro- phenyl) - but oxy] -

4- met hoxy- 2- net hyl - pheny1} - et hanone;

1-{3-Chl oro-6-[2-(3, 3-di fl uor.g-pi-peri di n-1-y1) - et hoxy]
-543- (4-fl uoro-phenyl) - but oxy] - 30

4- met hoxy- 2- met hyl - phenyl } - et hanone;

3117 8 1
SR EGIAG B 30, FEIOR, @R s . s
ﬁgghgr&@eg%bﬁtieﬁlw sdbﬁﬁtmedet kgl | ngmbWLbabﬁnmd alkenyl,
or t
erijanally( fﬁhstztuzﬁq ralbﬁr&rogﬁ%l& w&a%%?fbﬁe +1 e é; optionally
gig}%ﬂ@ﬁ nggge?é 4y gg{allgé(’l% ‘ Os@B&HiduN- Retetdargt, Noand - optionally
éuhﬁitbmdyaﬁylhe{O(ﬁ))NﬂﬂBhyerR'ﬁ(@aRbrmd —NR R" (where R' and R" are

Chl or -543- r o- phen but - 4-met hoxy-2-m
cfey Engep %’Pﬁéﬁﬂ frrelm%yﬂr é‘;(z?)” Fet hanone;
1-{3-Chl oro-643-(1, 1- dIOXO thlonDrpholln 4-y1) - propoxy

]B 543- (4-f | uor o- phe
bt oxy camneum@wcgui\'/m tg/plaﬁnéﬁlyol}a@taﬂathemf wherein Ry and R; are

u
hiseretB sebted wiont QTR B, Wy ol BRI R iuted lower
bh@gomecl)ptlonally substituted lower alkyl, -C(O)-optionally substituted lower alkyl,
gné@(@&h}lﬁ%ﬁﬁé&ﬁe ﬁp;ﬁ%h gdaﬁéper@erﬁ y°s'é|2<‘~,’t2& r}l(')o)%)hydrogen or
ﬁe | or o- 4- net hoxy- 2- met hy1- 5- (4- phenyl buty1) - 6- (
- pyri I'ne-2-y1) et hoxy) phenyl) et hanone;
1-(3-Chl oro-5-(4-(4-fluorophenyl)pentyl)-4-net hoxy-2-m

hy1-6- 2-m)r hol i ng. et hox phen than
SR Oy 5o Goaunl Scda GBSO Ak P Bt AR 25 o 26,47 3.5 thereof
hiayein6R( 2aRy r RYi dre2independently selected from 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).

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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20 et hoxy) - phenyl ] et hanone;
144- Met hoxy- 6- et hy1l- 2- ( 2- nor phol i n- 4-yl - et hoxy) - 3- ( 3-

WO @aPs31pT opoxy) - phenyl] - et hanone; PCT/AU2008/001480

143- Chl or 0- 6- ( 2- cycl opent yl am no- et hoxy) - 4- met hoxy- 2- m
et 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 0- 4- et hoxy- 2- net hy1- 5- ( 3- phenyl - pr opoxy) - 6- (

L e —
lsubstieitdblsy adowet akgt grolip-

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 1 oro-543-(4-fluoro-p henyl) -but oxy % 22 i m
|3dazo|A copposindoggoordingetch any - mﬁetqﬁwlalmﬁea | fo- 80hemansalt thereof

Yriin, R, 5. sslcteg from. gPisnally SubsTitaes, 2nopliauglh, substituted
zeyloyy,- optdnally- %ubEﬁthléd heteroaryl optionally substltuted heteroaryloxy,
10nor phol i n-4-y hoxy] - } - et hangne,

PHEPB%HY SUbSt'Eéed ReEfH' QFM%IX'e at PEE‘I’”%U@@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 dnk4 thigdiaodysp 4aridyh@yrimudiong/ gmdmwl,lwazmyl pyranyl

PR 5B e, AL Ch R T, 105
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

hafafkcd T3ieh st £0; ToHoBnaaY; BfEunBhaome benzyioxy, benzoyl, -
AH,! VNHC1 fal"k'ylceNl(@ Phlk‘yb? | LN@5| ﬁfér@épta eqRPAKkIBarbonyl, Ci.s

according to any one o ains 1t

@lkpmafﬁ@emltanﬁhégz"'accept abl e salt ther eof to sai d

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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adm ni strating a conpound according to any one of
clains 1 to 42 or a pharmaceutically acceptable salt
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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;



10

15

20

25

30

WO 2009/043117 PCT/AU2008/001480

-116 -

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.



