WO 2009/043117PCT/AU2008/001480 - 1 - NOVEL ARYL POTASSIUM CHANNEL BLOCKERS AND
USES THEREOF FIELD OF THE INVENTION The present invention relates to compounds useful in
the modulatie@ 209@dsium 5 channel activity in cells, in particular the actRGy/aUR0WS/@ tHdnnels
found in T cells. The invention also relates to the use of these compounds in the treatment or
prevention of autoimmune and inflammatory diseases, including multiple sclerosis, pharmaceutical
compositions containing these compounds and methods for their preparation. 10 BACKGROUND
Many autoimmune and chronic inflammatory diseases Lre related to immunoregulatory abnormalities.
Diseases such as systemic lupus erythematosis, chronic rheumatoid arthritis, multiple sclerosis and
psoriasis have in common the 15appearance of ibodies If-reacti Multiple
sclerosis is the nﬁ'{gyﬂnﬁ%ﬁngﬁ%}ﬁ |§AVMS%M%L%E§£%S§ éﬁ@llg%%%k in i
medical care and lost income than any other neurological disease of young adults. 20 Multiple
sclerosis affei__thth% @&Wes. Myelin is an insulating material that coats most axons
and allows rapesigh g distances by saltatory conduction. It is thought that
antibﬁdies and e griedeatlinedativiheiatssueccyaissuraitnakdhs mytbénmodtitegtiomsf prtessiuleads to
25 inflammatiop and scarring (sclerpsis) which damages blood sels in the area by the formation of
a lesion &owﬁpﬁ\ﬁﬁiaﬁﬂ\é}%&eﬁ‘%rd L%%'E?ﬁéﬁﬁgc?gﬁgﬁﬁ Bﬁﬁ’eﬁ% ‘fﬁ‘ﬁﬂﬂ%‘?&% %y}r/\ﬁsa'gropﬁ% j&s and
T cells. This r@higtsrinettioyedizatioslstss e tensaguehtidsssaimpounas #igitia cvedtmean.oWVO

2009/043117PCT/A132008/001480 . , : : , .
prevention of autoimmune and inflammatory diseases, including multiple sclerosis,

pharmaceutical compositions containing these compounds and methods for their
preparation.
10
BACKGROUND
Many autoimmune and chronic inflammatory diseases are related to

immunoregulatory abnormalities. Diseases such as systemic lupus erythematosis,
chronic rheumatoid arthritis, multiple sclerosis and psoriasis have in common the

15 appearance of autoantibodies and self-reactive lymphocytes.

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.
20
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
25 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.

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

suppressing T-cell proliferation and modulating their activation.



- 2 - The early stages of T-cell activation may be conceptually separated into pre-Ca2+ and post-Ca2+
events (Cahalan and Chandy 1997, Cum Opin. Biotechnol. 8 749). Following engagement of the T-cell
receptor by Wi® 2ARje431bktivation of tyrosine 5 kinases and the generation 8iFadigp8/001480
1,4,5-triphosphate lead to the influx of Ca2+ and a rise in the cytoplasmic Ca2+ concentration. The
rise in Ca2+ activates the phosphatase calcineurin, which then dephosphorylates a cytoplasmically
localized transcription factor (N-FAT) enabling it to accumulate in the nucleus and bind to a promoter
element of the interleukin-2 gene. Along with parallel edénts involving 10 the activation of protein
kinase C and ras, gene transcription leads to lymphokine secretion and to lymphocyte proliferation.
Some genes require long-lasting Ca2+ signals while others require only a transient rise of Ca2+. lon
channels underlie the Ca2+ signal of T-lymphocytes. Ca2+ ions move across 15 the plasma

mtlambrane _thm#glgé&'zwfﬁ&@@stwl TI B@é(?%_éfﬂ@i@ﬁ@ﬁﬂ;ﬁ@@@%@épﬂuwwl é_bamé&ltifgo pre-_Caz"h
release-activated Ca2+ channel. Twq_djstinct types of patassi annels indirectly deter the
oy e A LI ool
: ; Grissinew 3 t ; ARrastigen, 1. 1:3
765; 20 Aiyar 1996,%%;0?5%:%. 271 3101 ;Cahat ¢ ciUgand 1997, Curr. %}?ﬂ. Blotechnel. 8
749) andthe KBRS @R ARRERR Oh iR IRES SRR Se R At e s el SRCas
e 72 s i 130 By Neb ot o 25
em. : YapDorpe, 1998, J. Biol. Chem. ; Joiper roc. Neft Acad. Se
USA 94 1101%,%951?%%8@!%’.‘%‘1‘6’[”@?4’5}%% 2] Q;OEBE?&%'%%@ e {onlgRengaly Josalze 3:
Ghanshani 19&fhgorption factbrLAF AIhesntitsitey ibtassaounbiate dis theam tleusecandihinefioraof K+
hyperpolarizes the eml?rane w 'c&?in.t rmna cen%uates the,entr of.tga2+ ngch IS gbsoluiielx
required for dBIARRTELAERIALiSh HiIRterckinaR dRicnAlons, 869 Bare el svehislyolane. 2a0)
WO 200904 3hé Ativatiadn 25000teld &iha8e Thanar edonyeast tvatiagepdiate decasntoelymphotane
T-lymphocytes is e{lcodedb }ﬁvl.S a%paker-r{alat?d ene. Kvl.3 has been chr’a\ract‘eri§ed tensively
at the molecU S KA Br oL LN ATRLASYAR PIRLE O B R e SR ration,
mainly by masgitmialsgviteretierg reguibeaovd\patiratislesitrasergf Tablymphocytes, Inhibition of this

channel depolarises the cell membrane sufficiently to decrease the influx of Ca2+ and thereby
prevents downstream activation events. Accordingly, compounds which are selective Kv1.3 blockers

are potential foerapentiesgentedizithe BatupigrasahE-fpmplosdesntiGadT prst neoetianross
15 the plasma membrane through a channel termed the store-operated Ca* channel
or the calcium release-activated Ca?* channel. Two distinct types of potassium
channels indirectly determine the driving force of calcium entry. The first is the
voltage-gated Kv71.3 channel (Cahalan 1985, J. Physiol. 385: 197; Grissmer 1990,
Proc. Natl. Acad. Sci. USA 87 9411; Verheugen 1995, J. Gen. Physiol. 105 765;
20 Aiyar 1996, J. Biol. Chem. 271 31013; Cahalan and Chandy 1997, Curr. Opin.
Biotechnol. 8 749) and the second is the intermediate-conductance calcium-
activated potassium channel, /IKCa? (Grissmer 1993, J. Gen. Physiol. 102 601,
Fanger 1999 J. Biol. Chem. 274 5746; Rauer 1999, J. Biol. Chem. 274 21885;
VanDorpe 1998, J. Biol. Chem. 273 21542; Joiner 1997, Proc. Natl. Acad. Sci.
25 USA 94 11013; Khanna 1999, J. Biol. Chem. 274 14838; Lodgson 1997, J. Biol.
Chem. 272 32723; Ghanshani 1998, Genomics 51 160). When these potassium
channels open, the resulting efflux of K* hyperpolarizes the membrane, which in
turn accentuates the entry of Ca®*, which is absolutely required for downstream
activation events (Cahalan and Chandy 1997, Curr. Opin. Biotechnol. 8: 749).
30



10 and the treatment of autoimmune and inflammatory disorders. They could be used alone or in
conjunction with other immunosuppressants, such as selective IKCal blockers or cyclosporin, in order
to achieve sYieei8takd/or to reduce toxicity, especially of cyclosporin. 15&VAIRINEERE4SA the field
of voltage-gated K-channel electrophysiology have strengthened the case for treating of multiple
sclerosis and also diabetes mellitus by inhibiting the Kv1.3 channel. It was found that autoreactive
T-cells from multiple sclerosis patients exhibit highly elevated levels of Kv1.3 (Wulff, H et al (2003) J.
Clin Invest. 111 (11) 1703-1713). ShK-K22Dap, a selédive peptide 20 blocker of Kv1.3, potently
inhibited the proliferation of T-cells with this high-Kv1.3 phenotype. (Beeton, C. et al (2001) PNAS 98

13942-13947). The connection between T-cell replication and KvliPIockljgde has also been shown
through the ude&'8f %féﬂ%{n"Hﬂ‘ﬂédﬂg?aeﬁ%#&fér%@ﬂvsli\b%%aﬁé‘a TYm %&l‘éﬁ@@ﬁ}’gﬁii‘ﬁ%

ir?hir?itor of themlfrm éhsnaﬁﬁrTr’éfat&li\gﬁh@. shawesl has diiédity thaRictebisieg aanoiienatnrtias the
igh Kv1.3 T-cells over peripheral blood T-cells (Vennekamp et al (2004) Mal. Pharm. 65 1364-1374).
The Kv1.3 chARRIEOHIRr 28 BE'é!ﬁ'a'é?&SE?AtlSdﬁsli%F&%@féé ¥ %’f%‘i’.&?ﬁ&?&?ﬂ'&’mé@%&ﬁd that
the micedhavqﬁimiméﬁdri,nsnlémgebs;itm?a\intjélnﬁﬁglsam&wﬂgjon@gbr@h@q:titehﬁanrwfnrwmigoﬂed to
increased insulin sensitjvity (Xu, J. et at (2004) PNAS 101 (9), 3122-3117). It has been suggested by
Wei. W sOHBISR RS FRIBHRA OIS SHaP e RRA SR, BE H SIaRR, a0 N
multiple sclerasigépé sbabieinfilsr o1\CA7Eaadttierstiyerevaits talvasiens \avaiiin exeatsf Kvl.3
(Wulff, H. et at (2003) Curr. Op.DDD. 6 640-647). 5 At present there exist a number of non-selective

potassium channel blockers that will inhibit lymphocyte proliferation, but have adverse side effects.
Other potassiwoochdimylys exishppoandse wihigk catssseteictilediry tha helaxtkerd beas, potegakrally

blocking these, channels is undesirable. Accordingly it would.be advantageous tQ.proyvj [ identify
compounds, ﬁ)ﬂ?&ﬁ‘%‘?&kéce@%ﬁv SRSy ?ﬁg?\s&%t]scﬁ%rnﬁﬁe : 8@@&%?\? I@é.ﬁ%@jﬁgé?ﬁﬁtloses
the use 0f a tharig-ntre tratmertidob egiidémscone oanok riftermeaateiodiscaderselethiey inbibidtoband
probe of Kvl.%ggg nar](e)hse or in conjunction with other immunosuppressants, such as selective
IKCa1 blockers or cyclosporin, in order to achieve synergism and/or to reduce

toxicity, especially of cyclosporin.

15 Developments in the field of voltage-gated K-channel electrophysiology have
strengthened the case for treating of multiple sclerosis and also diabetes mellitus
by inhibiting the Kv1.3 channel. It was found that autoreactive T-cells from
multiple sclerosis patients exhibit highly elevated levels of Kv1.3 (Wulff, H et al
(2003) J. Clin Invest. 111 (11) 1703-1713). ShK-K22Dap, a selective peptide

20 blocker of Kv1.3, potently inhibited the proliferation of T-cells with this high-Kv1.3
phenotype. (Beeton, C. et al (2001) PNAS 98 13942-13947). The connection
between T-cell replication and Kv1.3 blockade has also been shown through 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

25 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
30 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,



present in human lymphocytes, and also as an immunosuppressant. However the 15use of this
compound is limited by its potent toxicity. International Patent Application publication No's WO
97/16438 aNORWYAA16437, and US Patent No. 6,051,590 describe the (RETHAHIEFREHENe,
correolide and related compounds as immunosuppressants. The potential for 20 these compounds to
become immunosuppressants was illustrated by experiments showing their attenuation of the
delayed-type hypersensitivity (DTH) response in mini-swine. US Patent 6,077,680 describes DNA
segments and proteins derived from sea 25 anemone ép‘ecies, 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 ShKK22DAP was found to selectively block Kv1.3. Unfortunatelytéthe,mutant did not exhibit the

requisite phar¥iRR MkaSIVBISITLIRothaileatieRhygiRlean RN BHHRIE ShleTasishas HiaR e e alsar

least 100-foldjpyegerctivecreaiinie<ros|sthat X sre ddRARI Y el a8 bfKIE YUVl SHOwed/at
least 250-fold selectivity over every WO 2009/043117PCT/AU2008/001480 - 5 - other relevant

member of thé2R0BX5rHy @RALIPbL49EI Mot Pharm. 67:1369-1381). Both ShK toxin and

ShK(L5) were shown to both prevent and treat experimental 5 autoimmune encephalomyelitis in Lewis
rats, an animal model for human multiple sclerosis (Beeton, et at ZOOlQPro . Natl| cagﬁci UEA 98
13942), by sefdcRIRIP M IR LIS ASUHROSE QAN RS SIEGHS (RRARMHM SARRYAE SefiPbasic
protein). The gameriisly dpapRdisate difvifeioncatiucueatedivespbalifidgerdtfeatsl - callthexpress
a unique channel phenotype characterised 10 by high expression of Kv1,3 channels roximately
1500 per cell)PHBSBH™M rﬁﬁﬂﬁ@ SofPREEN %Hﬂﬂﬁé@@%;ﬁéﬁﬁﬁﬁ?&)}%ﬁdﬁ@ Il%ﬁ;}‘?ﬁ{g%ﬁé)rﬁ{glm
phenotype is distingéfioralipaicering theiss ashiramslsatsitalydesinatied caltcardinglyy ibavadlhdsienally
relevant marker for chronically activated rat T | hocytes. 15 Other compounds.which are blockers of
Kv1.3 include%\fﬁm@ﬂgm%&% %t%.'?%yaﬁfﬁﬁaﬁ/ﬂ&‘ﬁ’ R 8@“&56%’{??119 5 "éev\%@é RS
2006/00¥®53%ant s3ashiadisinzannides (Schalhofer et at (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. 20
US Patent No. 5,494,895 discloses the use of a thirty-nine amino acid peptide,

scorpion peptide margatoxin, as a selective inhibitor and probe of Kv1.3 channels
present in human lymphocytes, and also as an immunosuppressant. However the

15 use of this compound is limited by its potent toxicity.

International Patent 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 related compounds as immunosuppressants. The potential for
20 these compounds to become immunosuppressants was illustrated by experiments
showing their attenuation of the delayed-type hypersensitivity (DTH) response in

mini-swine.

US Patent 6,077,680 describes DNA segments and proteins derived from sea
25 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
30 pM) than Kv1.1 and furthermore it showed at least 250-fold selectivity over every



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 cN8@3809/04331R hellinone 8-Methoxypsoralen WO 2009/043117PRET/AV20008A3680.480 - 6 -
The present invention is directed to a new class of compounds which exhibit useful Kv1.3 channel
blocking activity. SUMMARY OF THE INVENTION 5The invention provides compounds of formula (1)

or salts thereof: wherein 10 5

other relevant member of the Kv1 family (Beeton et al. (2005) Mol. Pharm.
67:1369-1381).

Both ShK toxin and ShK(L5) were shown to both prevent and treat experimental
5 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
10 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.

15 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.

20
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

OMe

25 Khellinone 8-Methoxypsoralen



R1 and R2 are independently selected from hydrogen, cyano, halo, nitro, optionally substituted lower
alkyl, optionally substituted aryl, -OR, -C(0)R, -C(0)OR, - 0C(0)R (where R is selected from hydrogen,
optionally sYHR?PBHAIKYI, optionally substituted alkenyl, optionally substittRed/ANBAHOUEdnally
substituted 15 C3_7 cycloalkyl, optionally substituted heterocyclyl, optionally substituted heteroaryl,
and optionally substituted aryl), -C(0)NR'R", -NRIC(0)R" and -NRIR" (where R" and R" are
independently selected from hydrogen or lower alkyl), and wherein at least one of R1 and R2 is other
than hydrogen; 20 R6 is selected from cyano, halo, nitrﬁ,‘optionally substituted alkyl, optionally
substituted alkenyl, optionally substituted alkynyl, optionally substituted aryl, optionally substituted

heteroaryl, optionally substituted C3.7 cycloalkyl, optionally substituted C4.7 cycloalkenyl, -OR, -SR,
-C(O)R, -C(0)0Re.BEgBsRt (RMERLIRD;S f@@t@&é‘ﬂ%Bﬁ%?}éﬁﬁ;@i?M?%ﬁ\?(ﬁ,% %?ﬁﬁi/%‘,‘?&b@sr
alkynyl, optionally subisaitimerchfotkingyatdily!l, optionally substituted heterocyclyl, optionally
substituted heteroaryl, and optionally substituted aryl), -C(O)NRIR", -NRIC(0)R" WO
2009/043117PCT/AU2008/001480 - 7 - and -NR'R" (where R' and R" are independently selected from

hydrogen or Ig@EVsiaRy OFSTHEVARENTKONgroup of 2-6 atoms in length selected from optionally
5substituted C2-5 alkylene, optionall substitué%d C2-6 alklen ene, of 0 tionally substituted C2-6
alkynyleng; Lt € EORRILRIFHRES HAMPLrndg QiJRIMHIR: gf?{ §31i &S optionally substituted
C2.6 alkylene, optionally substituted Cm alkenylene, or optionally 10substituted C2.6 alkynylene; or (ii)
Y is selected from a single bond, -0-, -C(0)-, -S-F\;C(O) N "-, or - NRwC(0)- (where R" is selected from
hydrogen, optionally substituted alkyl, 15 optionﬁy sufjstituted alkenyl, optionally substituted alkynyl,
optionally substituted C3.7 cycloalkyl, optisQallesubst | heterocyclyl, optionally substituted
heteroaryl, and optionally substituted aryl); Y ¢cted fr8m a single(bond, -0-, -C(0)-, -S-, -NR"-,
-C(O)NR™-, or -

wherein
10 _
R, 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
15 Caz 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;
20
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
25 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"



20 NrC(0)- (where R™ is selected from hydrogen, optionally substituted alkyl, optionally substituted
alkenyl, optionally substituted alkynyl, optionally substituted C3-7 cycloalkyl, optionally substituted
heterocyclyMWéhiWAA 1diibstituted heteroaryl, and optionally substituted anBE PSRB8/4HE®ed from
optionally substituted alkyl, -OR, -C(0)R, -C(0)OR, SR, (where R is selected from optionally substituted
C2-7 alkyl, optionally substituted alkenyl, optionally substituted alkynyl, optionally substituted C3.7
cycloalkyl, optionally substituted heterocyclyl, optionally substituted heteroaryl, and optionally
substituted aryl), -C(O)NR'R", -NR1C(0)R" and -NR'R" (Where R' and R" are 30independently selected
from hydrogen or lower alkyl); WO 2009/043117PCT/A132008/001480 - 8 - R4 is selected from
substituted aryl, substituted aryloxy, optionally substituted heteroaryl, optipnally sybstituted
heteroaryloxy 2BtioNSIR s(WERiR h"’&@rgcﬁﬂ,'%Bﬂ%ﬂ?@%ﬂé@&%ﬁ@%@gmowWerfz""
(where R" is sgigied from hydrogen, optionally substituted alkyl, optionally substituted alkenyl,
optionally 5 substituted alkynyl, optionally substituted C3_7 cycloalkyl, optionally substituted
heterocyclyl, optionally substituted heteroaryl, and optionally substituted aryl, and where R" is selected

from optionally sigosiitdiggietylisksiorbysubstituedtdkenyin ol skttt ttrdralkyptibregiyonally
substituted C3_7 cycloalkyl, optignally substituted heterpcyclyl, pptionally substituted heteroaryl, and
optionalIflOsﬁBQﬁE&%ﬁdar%zsar%a?'?gse?@ik%'aamﬂn‘?ﬂgﬁﬁ@ﬁgp s ﬁi@ﬁ%@gf@ﬂ%p%ngﬁ@%ﬂ | ituted
aryloxy, optiogibsitiRettasg iRier@end; optionally substituted heteroaryloxy, optionally substituted
heterocyclyl, optionally substituted heterocyclyloxy or -NHR" (where 15 R" is selected from hydrogen,

optionally substituted alkyl, optionally substituted alkenyl, optionally substituted alkynyl, optionally
substituted C3_' Tscydiiyadkdivafsistniikesubstityp et 28 ratopmly liro pengthllp sleottit feonesptmngllyand

optionally substituted aryl). 20In gnqther aspect of the invention there is provided a met e

treatment or p?HbéHﬂ'gaﬁ%f &?oiﬁﬂw?ﬂéem %ﬁ@rﬁ%ﬁmﬂgﬁhﬁg%%ddiseéé?seast?,( %rr“fieerqgre@(fn%%ﬁé(ﬁ%@ection

of foreigmoorgaubistitapdants. grtkgnyddmiedoafflictions, by the administration of a compound of formula |

ora pharmaceuticalIg/@c_%ﬁgta.ble salt thereof, or a composition containing a compound of formula | or
e

pharmaceutically 25 Ble salt thereof. In another aspect the invention provides the use of a
compound of formula | or a

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,

15 optionally substituted alkenyl, optionally substituted alkynyl, optionally substituted
Cs; cycloalkyl, optionally substituted heterocyclyl, optionally substituted
heteroaryl, and optionally substituted aryl);

Y' is selected from a single bond, -O-, -C(O)-, -S-, -NR™-, -C(O)NR™-, or -

20 NR"C(O)- (where R™ .is selected from hydrogen, optionally substituted alkyl,
optionally substituted alkenyl, optionally substituted alkynyl, optionally substituted
Caz cycloalkyl, optionally substituted heterocyclyl, optionally substituted
heteroaryl, and optionally substituted aryl),

25 Rsis 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

30 independently selected from hydrogen or lower alkyl);



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 30foreign organ transplants and/or
related afflioNONONHI12D09/043117PCT/AU2008/001480 - 9 - In another pEABPIKAGHHAENtion there
is provided a method of intentionally modulating potassium ion channel activity of T-cells by the
application of a compound of Formula I, or a pharmaceutically acceptable salt thereof, to said T-cells.
5 In a further aspect of the invention there is provided a pharmaceutical composition for use as an
Immunosuppressant, the composition comprising an affective amount of a compound of Formula | or
pharmaceutically acceptable salt thereof and optionally a carrier or diluent. 10 In another aspect of the
invention there is_provided a process for the preparation of compounds of formula | or salts thereof.
DETAILED DESiR 6D M ESHOS N HMS SRSt AN (aRl9 36i§8a8\§é'W t
Conr} plounds ohérereangrJgaonaily sassdriediestérchn/ gy o Stitnaly s ebsticutedenstrasthave
useful properties. as inhibitors of potgssjum cell channels, Lparticularly the, Kv1.3 chapnel. Such
compountis HARRCAN SRR NS RGP b e o (AR Rt br SRR R
disorders suchyaitageliiplopsidemisis sutsstitetenn adiigl ardpilindllye s dbstitvteds abe ngefdptichally
treatment or prevention of graft rejectjon. The te a% s used alope or in.compinati n{:ﬁfein
refers to g strﬁ%ﬁt%?'%r%n ?’QBB%a?R{é%QaIB{te%“ﬁ%FBU bgﬁ'br%ﬁﬁ)?@lteﬁﬂuaa_ > SHRRHTARYS to

SIIchrll a % roup n@tar:iinmmompmwtmsﬁtomumfeaéammdnbedmnmsa'lms_&etkyrédmm,% Siogver
alkyl" refer to spch grqups containing from one (o six carbon gtoms, spich as methyl ("Me"),.ethyl ("Et"),
n-propyl, isop‘fy Bt ut))l? i5@3%?\5‘1?%565%@Ptgor?-%il}{yﬁgﬁatﬂ%geffie.aH(yl' opqllonaYlly suebgtl?upé/d( :

alkenyl, optionally substituted alkynyl, optionally substituted Cs;.; cycloalkyl,

optionally substituted heterocyclyl, optionally substituted heteroaryl, and optionally

10  substituted aryl); and

R; is selected from optionally substituted aryl, optionally substituted aryloxy,
optionally substituted heteroaryl, optionally substituted heteroaryloxy, optionally
substituted heterocyclyl, optionally substituted heterocyclyloxy or -NHR™ (where
15 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).

20 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

25 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

30 foreign organ transplants and/or related afflictions.



WO 2009/043117PCT/AU2008/001480 - 10 - alkylene groups include methylene (-CH2-), ethylene
(-CH2CH2-), and the propylene isomers (e.g., -CH2CH2CH2- and -CH(CH3)CH2-), and the like. The
term "C3_7 W RAMAS YETers to non-aromatic, saturated non-aromatic 5 cam§otpd2e0#/8UAe) from 3 to
7 carbon atoms. Examples include cyclopropyl, cyclopentyl and cyclohexyl. The term "alkenyl" refers
to a straight or branched hydrocarbon containing one or more double bonds, preferably one or two
double bonds. The term "C2_12 alkenyl" 10 refers to such a group containing from two to twelve
carbon atoms. Examples of alkenyl include allyl, 1-nn'eﬂ'|ylvinyl, butenyl, iso-butenyl, 1, 3-butadienyl,
3-methyl2-butenyl, 1,3-butadienyl, 1,4-pentadienyl, 1-pentenyl, 1-hexenyl, 3-hexenyl, 1,3- hexadienyl,

1,4-hexadienyl and 1, 3, 5-hexatrienyl. 15 The term "alkenylene" refers to divalent glkenyl groups
preferably halh@Rethes @spesh i o niRVaRtionoHaesRAs  A5RY @G%dﬂﬁmo‘ﬁofﬁs!& hR

include ethenyigjrilafitd™ pbtassitfthRArApRINeNQsNitEr o eTcellsHBE HAE HhppidatiofCdB)aCH-),
and the like. 20 The term "C4 7 cycloalkeny!" refers to non ﬁaromatic C L%(IJ%C%%I%S hav'nﬁ)4 t0d7.i:arbon
185 vl )

atoms and haSRTgRAErShEITRIL BoRiISharmasrRicaly,AecsR thereof, 10 sal
1-methyl-cyclggggtenyl, cyclohexenyl, 1,3-cyclopentadienyl, 1,3- cyclohexadienyl and
1,4-cyclohexadienyl. 25 The term "alkynyl" refers to a straight or branched hydrocarbon containing one
or more tﬁple bonds, preferably one or two triple bonds. The term "C2_12 alkynyl" refers to such a
group containjRgffarthiyaéperebietiveripvertiomshénsais previdetl dephgrmpyeytisat bropGshicyny|.
WO 2009/043117PCT/A132008/001480 The term "all§ nylene" refTrs to the dir\llsalnent glkye Ie(g;ﬁ%ps
preferably ha ﬂ{g Hfm %o@c%H%SH@&%%sﬁmre é?efg%{BR/of' K8 G aio%s.'?:‘xamp es
include ethyngeraittCst-h pempbyird eof-EbtPnGRA-praphirdieuticaie seceptikixsaltstheeebhilone
orin combinatiolag[refﬁrs %3 a strgeigght orb ?nchted chain alkyl group covalently bound via an oxygen
linkage (-0-) AHREYERS Q"Qﬁ Eﬁk&f};{'é‘ﬁ "lower alkoxy" refer to such groups containing from one
to six carpon atoms, such as methoxy, ethoxy, propoxy, isopropoxy, butoxy, t-butoxy and the like. 10

Th "alkenyloxy" and "alk o d alone.or | inati i
2lkenyl and altyAASL AR T RE e BT e o AL SR 1 p Bl fa

"aromatic" whehogsagainds of forotdbinatisaltetheseofmonocyclic or bicyclic aryl rings and ring
systems (aromatic hydrocarbon rings or ring systems) and also aromatic heterocyclic rings or ring
systems, as known as heteroaryl or heteroaromatic rings. Preferred aromatic rings are optionally
substituted phBBETAIEED BERCRIPTION OF THE INVENTION

15 The invention is based on the discovery that compounds of the general formula I,

as described in the above Summary of the Invention can have useful properties as
inhibitors of potassium cell channels, and particularly the Kv1.3 channel. Such
compounds have significant potential as immunosuppressants for the treatment of
autoimmune disorders such as multiple sclerosis and rheumatoid arthritis. They

20 may also be useful in the treatment or prevention of graft rejection.

The term "alkyl" as used alone or in combination herein refers to a straight or
branched chain saturated hydrocarbon group. The term "C1.12 alkyl" refers to such
a group containing from one to twelve carbon atoms and the terms "C4 alkyl" and

25  "lower alkyl" refer to such groups containing from one to six carbon atoms, such as
methyl ("Me"), ethyl ("Et"), n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl, tert-butyl
and the like.

The term "alkylene" refers to divalent alkyl groups preferably having from 1 to 10
30 carbon atoms and more preferably 1 to 6 carbon atoms. Examples of such



20 The term "aryl" refers to carbocyclic (hon-heterocyclic) aromatic rings or ring systems. The aromatic
rings may be mono- or bi-cyclic ring systems. The aromatic rings or ring systems are generally
composed Ve 0P@EHIGon atoms. Examples of suitable aryl groups includRCENE0$Bi¥flted to
phenyl, biphenyl, 25naphthyl, tetrahydronaphthyl, and the like. Preferred aryl groups include phenyl,
naphthyl, indenyl, azulenyl, fluorenyl or anthracenyl. WO 2009/043117PCT/A132008/001480 - 12 -
oxygen, nitrogen and sulfur within the ring. Preferably the heteroatom is nitrogen. Such heteroaryl
groups can have a single ring (e.g., pyridyl, pyrrolyl or ]fgr'y!) or multiple condensed rings (e.g.,
indolizinyl or benzothienyl). 5 The term "heterocyclyl" refers to a monovalent saturated or unsaturated

group having a smgle ring or multiple condensed ring erab t n.atom rom 1
to 4 hetero atBM¥CBR QWM HIFlGE, B&HY! %gér&é@ém PBﬁoipﬁ%@Wthlﬂr{a rh?g
Examples of %ﬂ@ﬁ%@%quﬁﬁ?gwg betesosit Anghlet T BROMHYOHRS irplddnduire. thienyl, pyrrolyl
H-pyrrolyl, pyrrolinyl, pyrrolidinyl, oxazolyl, oxadiazolyl, (including 1,2,3 and 1,2,4 oxadiazolyls)

thiazolyl, isoxazolyl, furazanyl, isothiazolyl, pyrazolyl, pyrazolinyl, pyrazolidinyl, imidazolyl, imidazolinyl,
triazolyl (inclmi'mg ket and,l,3, c%l&ilﬁws)ré@éﬁ’ézdd' Honciaoahdtitnclegiogied, s drématic

15th|ad|azolyl amples of 6- member oc clic heterocycl%I‘%?d eteroary) groups |nclu
pyridyl, pyrim %ﬁp REZRNNG, EAM, g aﬁﬁf}é‘nam‘ﬁ 4 EYER w&g P &rgi%lanyl
thlomorpholma,fydmp@mzyrwhdu;’yadﬁéugnyl and triazinyl. The above heterocycles may be optionally
substituted with a broad range of substituents, such as C1.6 alkyl, C1_6 alkoxy, C2-6 alkenyl, C2-6

alkynyl, halo, hydroxy, mercapto, trifluoromethyl, phenyl, phenyloxy, phenylalkyl, phenylalkyloxy,
amino, cyanoTHgrtenm danﬁéﬁyl'eaéfgf)satmia&tv%ﬁng@ﬂ&anthadwﬂemﬂtmitdemay be

fused b h h hyl, .ind I fl l.
Exampiea of SR APLBE BATSScBTBTE AR e, S i GG ol 1 e ief 6.2 HRERDH
30inc|uCle)lHtlnaeri&@@llﬂhrazgmubmontﬁ;ﬁr@fwmmmmpsmedmyba]bnmmOWI bxappiesnef,
benzoxazolyl, henzatiageld ARAZEREANinyl DAL lteny A3 RRNRLARO 3-methyl-

2-butenyl, 1,3-butadienyl, 1,4-pentadienyl, 1-pentenyl, 1-hexenyl, 3-hexenyl, 1,3-
hexadienyl, 1,4-hexadienyl and 1, 3, 5-hexatrienyl.

15 The term "alkenylene" refers to divalent alkenyl groups preferably having from 2 to
8 carbon atoms and more preferably 2 to 6 carbon atoms. Examples include
ethenylene (-CH=CH-), and the propenylene isomers (e.g., -CH,CH=CH- and —
C(CH3)=CH-), and the like.

20 The term "Ca4.7 cycloalkenyl" refers to non aromatic carbocycles having 4 to 7
carbon atoms and having one or more double bonds. Examples include
cyclopentenyl, 1-methyl-cyclopentenyl, cyclohexenyl, 1,3-cyclopentadienyl, 1,3-

cyclohexadienyl and 1,4-cyclohexadienyl.

25  The term "alkynyl" 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.



- 13 - benzisothiazolyl, benzimidazolyl, indazolyl, isoquinolinyl, quinolinyl, quinoxalinyl, uridinyl, purinyl,
cinnolinyl, phthalazinyl, quinazolinyl, quinoxalinyl, benzotriazinyl, naphthyridinyl, pteridinyl and the like.
These heteV&28Ythdy be optionally substituted, for example with C1.6allRFTEMU2985HMyS0
C2_6alkenyl, C2_6alkynyl, halo, 5hydroxy, mercapto, trifluoromethyl, cyano, phenyl, phenyloxy,
phenylalkyl, phenylalkyloxy, amino and mono or di(Ci_6alkyl) amino. Examples of some heterocyclic
and heteroaromatic radicals include (optionally substituted) isoxazoles, isothiazoles,
1,3,4-oxadiazoles, 1,3,4-thiadiazoles, 1,2,4- 100xadiazlélés, 1,2,4-thiadiazoles, oxazoles, thiazoles,
pyridines, pyridazines, pyrimidines, pyrazines, 1,2,4-triazines, 1,3,5-triazines, benzoxazoles,

benzothiazoles, benzisgxazoles, benzigothiazoles, quinolines, quinoxalines, fury!. thienyl, pyridyl,
pyrrolyl, oxazdlE IREBORIRIIERE eI R Te YA, PRGN FaPS P aielahiabaNg rom
1,2,4-0x?dia22% 8,B#beadt@mkmené%?preliféruwwoBgc?r&tlbadméMsl., [Existapiey ingiiaedinyl,
pyrazinyl, 1,3,5-triazjnyl, 1H thieno[2,3-c]pyrazolyl, thieno[2,3- , indolizinyl, indolyl, isoindolyl,
3H-indolyl, in&(t)hxwfﬁéﬂz%b %’r};\ P 8%%&#@%,&’h-ﬂ{ﬁ%ﬂﬂ(ﬁenzimidazolyl, tetrazolyl,
uridinyl, and cytosinyl. These radicals can be optionally substituted with, by example, Ci_salkyl,
Cl.6alkoxy, 6alkenyl, C2 Galkynyl, halo, hydroxy, 2Qmercapto, trifluoromethyl amino, phenyl,
ohenyions, orLIE RGN, DGR R0 5 b AR BaNe G S inad P GLe e
heteroaromatightitpalkyhygefccavlyidntiyebecind tianaisoxggelylirkage lHOH) mied the, tdvimo3 4.
thiadiazolyl, isqthiazplyl, furazanyl, triazelyl idyl, 25pyrimidinyl, furyl, pyrazolyl, pyridazinyl. thienyl
and aryl fuse(ﬁ#@f@’rogﬁn ;%W?fnaggﬁ%hég%ye{ z%Héh@%%@ﬁzgm%ﬁ{a@@% grei%)}/&ssc')&g?é‘)y?n
Heterocyclyl aittweisreustiasnaethayyprefacdyly prepeksstebapayrdidioey irtslatooynand the
2-imidazo|idoE§é 2-pyrrolidone, pyrrolin-2-one, tetrahydrofuran, 1,3- 30dioxolane, piperidine,

tetrahydropyran; oxazoline, 1,3-dioxane, 1,4-piperazine, morpholine and thiomorpholine.
10

The terms "alkenyloxy" and "alkynyloxy" as used alone or in combination
respectively refer to an alkenyl and alkynyl group as earlier described linked via an

oxygen linkage (-O-).

15 The term "aromatic" when used alone or in combination refers to monocyclic or
bicyclic aryl rings and ring systems (aromatic hydrocarbon rings or ring systems)
and also aromatic heterocyclic rings or ring systems, as known as heteroaryl or
heteroaromatic rings. Preferred aromatic rings are optionally substituted phenyl
("Ph") rings.

20
The term "aryl" refers to carbocyclic (non-heterocyclic) aromatic rings or ring
systems. The aromatic rings may be mono- or bi-cyclic ring 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,

25 naphthyl, tetrahydronaphthyl, and the like.

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

anthracenyl.

30 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



WO 2009/043117PCT/AU2008/001480 - 14 - The term "arylalkyl" refers to carbocyclic aromatic rings
or ring systems as previously described and substituted by an alkyl group, also as previously
described. W E2¥YMeéHise indicated the aryl substituent is attached by th&GkyU2083P0bt%he
substituent. Likewise the terms "aryl C1_12 alkyl", "aryl C2_12 alkenyl" and "aryl C2.12 alkynyl" refer
to carbocyclic aromatic rings or ring systems as previously described and substituted by a C1-12 alkyl,
C2_12 alkenyl or C2.12 alkynyl group, as previously described. 10 The terms "halo" and "halogen”
refers to fluoro, chloro, bromo and iodo groups. The te]r%w'"aryloxy" refers to an aryl group as earlier
described linked to the parent structure via an oxygen linkage (-0-). A notable example is phenoxy.

Similarly the term "hetergaryloxy" refers to a heteroaryl grqup as garlier described linked to 15 the
parent struct ?¥¥38"an '&')Q%%‘?Pgr%’&é i\”j?HfaM’ét a e'@gﬂ, 6S B?g?-r?) eiﬁfzé fd?ﬁrlﬁm%go&?od?). The

therén "optionahit@gesituBdcMRe s d2ry Pgrewseay ingudeacsingleniong Gelgstipyandyl Gryaritynore
ydrogen atoms_on the group may be replaced by 20 substituent groups independently selected from
halogens (for®: &ﬁ&iﬁlﬂ]ﬁmsﬁﬁ' §T%°’1(§'8I‘k;}ﬂ‘%9§'—%r§f‘?8£§? Ogﬁﬁﬁp))ﬂ , -(CH2)pC3_7
cycloalkyl, - (CH2)pC44 cycloalkenyl, -(CH2)p aryl, -(CH2)p heterocyclyl, -(CH2)p heteroaryl,
-C6H4S(0)pCL6 alkyl, -¢3(Ph)3, -CN, -OR, -0-(CH2)-6-R, -0-(CH2)1-6-0R, -0C(0)R, -C(0)R, -C(0)OR,
-OC(O)NgR'&R@%ﬁNé@%ﬁ?Y‘-’NhC{%ﬁ@?iﬁ"?- Q’lkﬂifé'éiﬂiz)’i?@?@ﬁlé’(b ARED P?"B
-C(NR)NRIR"haUirriN@ Bi)fgleG{rdl OHMMNRIle -€uAdeReY 1(Hgs @RofbiRIRY, FOMNRINB'Barbon
-C(=NR")SR", -NR1C(=NCGN)SR!, -CONRSO2R', -C(S)NR'R!, - R, -SO2NR'R", -SO2NRC(0)R1,
_0S(0)2R, -PABIR 2%%%%@6‘2;1 t%%ﬁ?&%’i? A s%ﬁFEfSWodse%féﬁ‘Rf“ Dgr?@RS"ljslanrde%@%%%ﬂtly
selected fromsklediih-6raphydsPRG alisewithid 2He alignyl, C3-7 cycloalkyl, C4.7 cycloalkenyl,
heterocyclyl,heteroaryl,C1.6 alkylaryl,C1.6 alkylheteroaryl,and C1-6
10 Examples of 5-membered monocyclic heterocyclyl and heteroaryl groups include
furyl, thienyl, pyrrolyl, H-pyrrolyl, pyrrolinyl, pyrrolidinyl, oxazolyl, oxadiazolyl,
(including 1,2,3 and 1,2,4 oxadiazolyls) thiazolyl, isoxazolyl, furazanyl, isothiazolyl,
pyrazolyl, pyrazolinyl, pyrazolidinyl, imidazonI,’ imidazolinyl, triazolyl (including
1,2,3 and 1,3, 4 triazolyls), tetrazolyl, thiadiazolyl (including 1,2,3 and 1,34
15 thiadiazolyls).

Examples of 6-membered monocyclic heterocyclyl and heteroaryl groups include
pyridyl, pyrimidinyl, pyridazinyl, pyranyl, pyrazinyl, piperidinyl, 1,4-dioxanyl,
morpholinyl, 1,4-dithianyl, thiomorpholinyl, piperazinyl, 1,3,5-trithianyl and triazinyl|.

20
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.

25

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
30 include 1H thieno[2,3-c]pyrazolyl, thieno[2,3-blfuryl, indolyl, isoindolyl,

benzofuranyl, benzothienyl, benzoxazolyl, benzothiazolyl, benzisoxazolyl,



WO 2009/043117PCT/AU2008/001480 - 15 - alkylheterocyclyl, wherein the alkyl, alkenyl, alkynyl,
cycloalkyl, cycloalkenyl, aryl, heterocyclyl, heteroaryl, C1-6 alkylaryl, C1.6 alkylheteroaryl, or C1-6
alkylheteroYENOMEISBE optionally substituted with one to six of same or difereit2§p8ipLt&tlected
from halogen, hydroxy, lower alkyl, lower alkoxy, -CO2H, CF3, CN, 5 phenyl, NH2 and -NO2; or when
R'and R" are attached to the same nitrogen atom, they may, together with the atom to which they are
attached, form a 5 to 7 membered nitrogen containing heterocyclic ring. A list of preferred optional
substituents includes halogens, C1-6 alkyl, C2-6 aIkerM,‘lO C2-6 alkynyl, C1.6 haloalkyl (in particular
-CF3), C1_6 haloalkoxy (such as -0CF3), - OH, phenyl, benzyl, phenoxy, benzyloxy, benzoyl, -NH2,
-NHC14 alkyl, -N(C14 alky1)2, -CN, -NO2, mercapto, C1-6 alkylcarbonyl, C1_6alkoxycarbonyl and
CO2H. Unlesb@misaiiiaseiti e BRimARzRivedpearoithas R By br Aot N9 Elbdey cic

or heterocyclierﬁﬂﬂw,oBuﬁﬁyth%iﬂﬁalmwftmhmrs-‘;nmmhaeéumw 3%@%99?9@&&@4&1&% d with
iton

one or two =0 groups, instead of or in ad to the above described optional substituents. When the

optional subst WigindnaiggdindIgndathe JikgikyneesciDaIRyP oS Iesc IR, SRR oary!

or heterocyclyglgsaHRetefoF Qampleitafth be Qi sidnsiyted yy oGk Ak ISaBRHOr
different substituents selected from halogens, C1_6 alkyl, C2-6 alkenyl, C2-6 alkynyl, C1 6 haloalkyl

(in particlar [YHE9X1-6RERSRIQ Xy LT R 3) CYaRP . pHIRS MhenPPEBHEX YKy PHETARAYY),
benzoyl, -NH3hd¥yald/ahky! amitol4rdinbize d¢li(NQAkpeeramie, C1-6 25alkylcarbonyl, C1-6

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 Erappl&YvItiopmENetdiesyaie HaaiHatedRiriaTardirigrdsthagiea(aitiomilly
pharmaceuticglljlgs%ﬁggac}?tl)ls%gglztg[eg,\/ %gt%cl)gzlg@l ggTéﬁ\g |g(z)§(eog,1?§394-thiadiazoles, 1,2,4-
10 oxadiazoles, 1,24-thiadiazoles, oxazoles, thiazoles, pyridines, pyridazines,
pyrimidines, pyrazines, 1,2,4-triazines, 1,3,5-triazines, benzoxazoles,
benzothiazoles, benzisoxazoles, benzisothiazoles, quinolines, quinoxalines, furyl,
thienyl, pyridyl, pyrrolyl, oxazolyl, thiazolyl, imidazolyl, pyrazolyl, isoxazolyl,
isothiazolyl, 1,2,3-oxadiazolyl, 1,2,4-oxadiazolyl, 1,2,4-oxadiazol-5-one, 1,2,3-
15 triazolyl, 1,3,4-thiadiazolyl, pyridazinyl, pyrimidinyl, pyrazinyl, 1,3,5-triazinyl, 1H
thieno[2,3-c]pyrazolyl, thieno[2,3-b]furyl, indolizinyl, indolyl, isoindolyl, 3H-indolyl,
indolinyl, benzo[b]furanyl, benzo[b]thiophenyl, 1H-indazolyl, 'benzimidazolyl,
tetrazolyl, uridinyl, and cytosinyl. These radicals can be optionally substituted
with, by example, Cisalkyl, Cisalkoxy, Caealkenyl, Csealkynyl, halo, hydroxy,
20  mercapto, trifluoromethyl, amino, phenyl, phenyloxy, phenylalkyl, phenylalkyloxy,

cyano or mono or di(C4.salkyl) amino.

Heteroary! or heteroaromatic rings may preferably be selected from isoxazolyl,
oxazolyl, imidazolyl, thiazolyl, thiadiazolyl, isothiazolyl, furazanyl, triazolyl, pyridyl,

25  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-
30 dioxolane, piperidine, tetrahydropyran, oxazoline, 1,3-dioxane, 1,4-piperazine,

morpholine and thiomorpholine.



- 16 - It will be appreciated that the compounds of formula I, and the salts thereof, can be presented in
the form of pharmaceutically acceptable derivatives. The term "pharmaceutically acceptable
derivative" iNQUHES/H3dtiaceutically acceptable esters, prodrugs, solvatesPATAAYAAPEIRN 80the
compounds of formula | or salts 5 thereof. Pharmaceutically acceptable derivatives may include any
pharmaceutically acceptable hydrate or any other compound or prodrug which, upon administration to
a subject, is capable of providing (directly or indirectly) a compound of formula | or an active metabolite
or residue thereof. 10The pharmaceutically acceptabTeléaIIts include acid addition salts, base addition
salts, and the salts of quaternary amines and pyridiniums. The acid addition salts are formed from a
compound of the invention and a pharmaceutically acceptable inorganic or organic acid including but
not limited to hydrochloric, hydrobromic, sulfuric, phosphoric, methanesulfonic, toluenesulphonic,

benzenesulphpric, raeRfiCiakpl Ao nide is Ry biarbddgclivalardendtid aricg " alpicingciéystalinylias
sulfamic, or tartaric acids. The counter ion of uaternar% aminegé%rgg §¥ridiniu s include chloride,
t

bromide, iodide¥ARY ARRpiRRd, ANdnhSHOSHEARSE, ReraR, PRorIR? 1% PR U mate,

anld tartrellti- Td@sbﬁﬁéd%d@jmbﬁa&ﬁmwéeilwbatléd]ﬂiéimﬂﬁ@tﬂbwldt&ﬁuw@tmbéidrby théaatkym,
calcium, lithium, magnesium, 20 ammonium and alkylammonjum. A asic nigrogen-=contajnin
groups may bRajt, etnﬁs%‘ﬂmm‘r'@m:h%%%w{gea ) mkﬂmgﬁééaﬁ&ﬁ af e&ﬁyﬁ S A and

butyl chloridesabypgydsaikyeyPdigrs; tdigkt seyttieaftmaliveimys ardidptydtentiats prehvishshs. The
salts may be made in a knoywn manner, for exgmple Me ting the compound with an. appropriate acid
or base in the%@%@hﬁ% ng f@&%‘l%%%gm&aén*rﬂea p@ﬁf?dg ?EP(E ﬁv@ﬁﬂ%ﬁ & Y bé) Rty Eilline
form and/or apralaisly @egchipddites) 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 30solute (in
this invention, a compound of the invention) and a solvent. Such solvents should not interfere with the
biologicakactiTiheabthessthiale” Sod/tmtogery’ i&Torea09i0dc] LHRED, AIGRO0BIIGd8rdiipsbe, by
way of example, water, ethanol or acetic acid Methods of salvation are generally known within the art.

The term "pro-drug"” is used in its broadest sense and encompasses those 5 derivatives that are
converted in Vittettetine tanylpryhd=fefstite arvanyiogroBpcasdeartsivdssenbatiriakiiyg tathe parante

skilled in the art, and include, for example, o dsw fr f 1S,CO into
an ester derivaﬁ\‘fgt&r% \r/i'r‘%‘ganrft|r(()))8/egnef[;{ttijllrr(ik 7 gﬁ%ﬁe ongr{lgﬁ-%X|géﬁ@)[éﬁgp%a@éﬁo&ferl%{ﬁ@%%&s
include alkyl elmmarphthptmtcaadtn«yd'aafbtlscﬁea‘d_mten@ﬁmhgiqugoaacﬁﬁliQDQﬁéﬁéwﬁM%.'(G\ny
compoung thaf s RO rER:AS VI YT Sy GEH RIS 'AHERALRC Seanpie R 2! & 1B 7-

. benzo[blfuranyloxy group.

The term "optionally substituted" means that a group may include one or more
substituents. One or more hydrogen atoms on the group may be replaced by
20 substituent groups independently selected from halogens (for example halo alkyl
such as —CF3), Cqs alkyl, C..s alkenyl, C,s alkynyl, -(CH2),Cs.7 cycloalkyl, -
(CH2),Cs.7 cycloalkenyl, -(CHz), aryl, -(CHz), heterocyclyl, -(CHz), heteroaryl,
-CsH4S(0)qC1.6 alkyl, —C(Ph)s, -CN, -OR, -O-(CHz)1.6-R, -O-(CH2)1.6-OR, -OC(O)R,
-C(O)R, -C(O)OR, -OC(O)NRR", -NR'R", -NRC(O)R, -NRC(O)NR'R" -
25 NRC(S)NR'R", -NRS(O);R', -NRC(O)OR', -C(NR)NR'R", -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)qR, -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,
30 Cis alkyl, C,s alkenyl, Co¢ alkynyl, Cs.z cycloalkyl, Ca.7; cycloalkenyl, aryl,
heterocyclyl, heteroaryl, Cis alkylaryl, Cis alkylheteroaryl, and Cis



The term "pharmaceutically acceptable ester" includes biologically acceptable esters of compound of
the invention such as sulphonic, phosphonic and carboxylic 15acid derivatives. Thus, in another
aspect of th¥ @itk 1thAere is provided a prodrug or pharmaceutically acptaANRW8H d$0
compound of formula | of salt thereof. 20 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 racematds. The isomers may be separated
conventionally by chromatographic methods or using a resolving agent. 25 Alternatively the individual

isomers may be prepared by asymmetric synthesis using chiral intermediates. Where the compqund
has at least orkyliBtstacyeish wWhessin ik aleraplse ll'iﬁ"[fy d @'—qBﬁjﬁ@' by cjﬂ?ﬁfﬁﬂgﬁda@ms of

the compoundsghsipeygiuded dtelitaiyieset jgverdirglatO 200%/043kdTsEdrddryR00P01E8Q - 18 -

Accordingly in a further preferred embodiment the present inyentjon provides compounds qf formula
(Ia) or salts théfkpheteyoaysidnnpay hg; %'Q&aﬂé(dg ﬂ&gm@ \géfbe&'gﬁ FPoRIXH d?ééé% %ﬂﬁgﬁﬂ}lo,

?itLo, optionallqréubgt;é,@ledﬁég\@bm Ml@gﬁi@,ﬂﬁﬁur%btbstﬁuéedlfkyl,, iﬁlﬁér-l@ll(ibi;/,-CC(CD)QR ,IE A OK(0)R
where R is selected from hydrogen, optionally substjtuted a optignally substituted alken
optionally’subBfteRv Nk Gp |$§)I &?b%ﬁi@t&!‘é .7%E?cﬁz(i%ﬁ)?ggﬁo%&|§/aéﬂﬁs?fﬁﬁ?88?ugt{8r’8<:yclyl,
optionally subgigytad Hptatutennwitptinsatyosnbesituieidiariipy GAEHNRIBENSUR TofiRa chdoNR'R"

e R A emberad 3o Containing N oY EREFRG! tower 2y, and 15

A list of preferred optional substituents includes halogens, C1.¢ alkyl, C2 alkenyl,
10 Caus alkynyl, Cy haloalkyl (in particular -CF3), C1 haloalkoxy (such as -OCFy), -

OH, phenyl, benzyl, phenoxy, benzyloxy, benzoyl, -NH, -NHC,4 alkyl, -N(C14

alkyl)z, -CN, -NO,, mercapto, C1.¢ alkylcarbonyl, C+.¢ alkkoxycarbonyl and COzH.

Unless otherwise defined and only in respect of the ring atoms of non-aromatic
15 carbocyclic or heterocyclic compounds, the ring atoms of such compounds may
also be optionally substituted with one or two =O groups, instead of or in addition

to the above described optional substituents.

When the optional substituent is or contains an alkyl, alkenyl, alkynyl, cycloalkyl,
20 cycloalkenyl, aryl, heteroaryl or heterocyclyl group, the group may itself be

optionally substituted with one to six of the same or different substituents selected

from halogens, Cqs alkyl, Co alkenyl, Cas alkynyl, C1.6 haloalkyl (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
25  alkylcarbonyl, C1.s alkoxycarbonyl and COzH. '

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

30 intermediates in the preparation of pharmaceutically acceptable salts.



wherein at least one of R1 and R2 is other than hydrogen; R6 is selected from cyano, halo, nitro,
optionally substituted alkyl, optionally substituted alkenyl, optionally substituted alkynyl, optionally
substituted 3¥P120@/8ptdMally substituted heteroaryl, optionally substituted ESTAYIB¥ Y38 ptionally
substituted C4.7 cycloalkenyl, -OR, -SR, -C(0)R, -C(0)OR, -0C(0)R (where R is selected from
hydrogen, lower alkyl, lower alkenyl, lower alkynyl, optionally substituted C3.7 cycloalkyl, optionally
substituted heterocyclyl, optionally substituted heteroaryl, and optionally substituted aryl), -C(O)NR'R",
-NR'C(0)R" WO 2009/043117PCT/A132008/001480™ 199 - 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 5substituted C2-6 alkylene, gptionall bstituted C2-6 alkenylene,
optonally sULbHHRECPBTERFERbARAL (e & RURRAIRIEL ORI 1o SR R SEICERRt from

CNlli alg(lg)n&ﬁ:%?@?éweg%@r ﬁﬁ'? @fﬁﬁﬁﬁ@@é@ti&dﬁy@a@éﬁ@mmh&im& The -t{®-, -S-,
-NR"-, - R"-, or (where R" is selected from hydrogen, optionally substituted |, optionall
substituted al@h?fwwmlgu@ﬁ?ﬁ?éé’iﬁﬂﬁm&%ﬁ r?alRF %?itﬁ@ﬂ%%%@&%%ﬂ%%ﬁ%@%%y
sulbstitugefd h@@f?@(cﬁﬂoem@aﬁwéeafﬁiwm eieicssybfaihe Iarnponaltiis sobfsituela dry); $ftss
selected from optionally substituted alkyl, -OR, -C(0)R, -C(0)OR, SR, .(where R is selected f
optioqallfsu (#84 c2.7 |R9['B‘5‘ﬁ%ﬂé?®@ub&ﬁ%é%%ﬁénylﬁ’%ﬂﬁ%%%ﬁ? suWﬁkute@%ﬁl@dﬁ;ﬁ%BMonalIy
e e ot o
indepgndentlxyggrécﬁgmm#yﬂ@apo(&%ﬁ oM -8 gﬁ(&%paag 6fl\|pr§/ié¥ﬁ’5e{§1r§cﬁgdoﬁin%fﬁectly) @

compound of formula | or an active metabolite or residue thereof.

10 The pharmaceutically acceptable salts include acid addition salts, base addition
salts, and the salts of quaternary amines and pyridiniums. The acid addition salts
are formed from a compound of the invention and a pharmaceutically acceptable
inorganic or organic acid including but not limited to hydrochloric, hydrobromic,
sulfuric, phosphoric, methanesulfonic, toluenesulphonic, benzenesulphonic, acetic,

15  propionic, ascorbic, citric, malonic, fumaric, maleic, lactic, salicylic, sulfamic, or
tartaric acids. 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,

20 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

25 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
30 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



R4 is selected from substituted aryl, substituted aryloxy, optionally substituted 25 heteroaryl, optionally
substituted heteroaryloxy, optionally substituted heterocyclyl, optionally substituted heterocyclyloxy or
-NR"R" (Wh&€ R0%04EIEEted from hydrogen, optionally substituted alkyl, oF§diiA98681i#8%ed alkenyl,
optionally substituted alkynyl, optionally substituted C3.7 cycloalkyl, optionally substituted heterocyclyl,
optionally substituted heteroaryl, and optionally substituted aryl, and 30where R" is selected from
optionally substituted alkyl, optionally substituted alkenyl, optionally substituted alkynyl, optionally
substituted C3.7 cycloalkyl, WO 2009/043117PCT/A112008/001480 - 20 - optionally substituted
heterocyclyl, optionally substituted heteroaryl, and optionally substituted aryl); and R7 is selected

from optionally substituted aryl, optionally substituted aryloxy, 5optionally substituted heteroaryl,
optionally su tLMd"fﬁ%fe‘Pf)@rm?,l%pW@F%'IIy%UBEmu?éc?ﬁSt@rc{?gryl ﬁ%’i&ﬂ%aﬂﬁ%ﬂﬁéﬂ&ﬂe fe

heterocycIyIO@éd@rgWnhgmmhpqﬁnﬁgtaﬁ_is O and L'is C1_3 alkylene. 10 Accordingly in a further
preferred embodiment the invention provides compounds of formula (Ib) or salts thereof: (Ib) 15

wherein
The term "pro-drug" is used in its broadest sense and encompasses those

5 derivatives that are converted in vivo to the compounds of the invention. Such
derivatives would readily occur to those skilled in the art, and include, for example,
compounds where a free hydroxy group is converted into an ester derivative or a
ring nitrogen atom is converted to an N-oxide. Examples of ester derivatives
include alkyl esters, phosphate esters and those formed from amino acids,

10 preferably valine. Any compound that is a prodrug of a compound of the invention

is within the scope and spirit of the invention.

The term "pharmaceutically acceptable ester" includes biologically acceptable
esters of compound of the invention such as sulphonic, phosphonic and carboxylic

15 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.

20 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.

25 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.

30 In a preferred embodiment Y'is O.



L-R7 RI and R2 are independently selected from hydrogen, cyano, halo, nitro, optionally substituted
lower alkyl, optionally substituted aryl, -OR, -C(0)R, -C(0)OR, - 20 OC(0)R (where R is selected from
hydrogen, oYYibiiNP&tld3tituted alkyl, optionally substituted alkenyl, option&yTstB2408/08dH8kyny,
optionally substituted C3-7 cycloalkyl, optionally substituted heterocyclyl, optionally substituted
heteroaryl, and optionally substituted aryl), -C(0)NR'R", -NR'C(0)R" and -NR'R" (where R' and R" are
independently selected from hydrogen or lower alkyl), and 25 wherein at least one of R1 and R2 is
other than hydrogen; WO 2009/043117PCT/A132008/01480 - 21 - R6 is selected from cyano, halo,
nitro, optionally substituted alkyl, optionally substituted alkenyl, optionally substituted alkynyl, optionally
substituted aryl, optionally substituted hetergaryl, optionally substituted C3 7 Qxcloalkyl, optionally
substituted CAPYARANe a0KTheR PrefBifed BeRdinaenh) RWNIERER! i NsenliRR; afles
hydrogen, Iow&g,ﬁwh,{g\geﬁ araivh esradlaaythersignally substituted C3.7 cycloalkyl, optionally
substituted heterocyclyl, optionally substituted heteroaryl, and optionally substituted aryl), -C(O)NR'R",
-NR'C(0)R" and -NR'R" (where R' and R" are independently selected from hydrogen or lower alkyl); 10
L is a divalent linker group of 2-6 atoms in lengRgselegted from optionally substituted C2-6 alkylene,
optionally substituted C2-6 alkenylene -or optionally sijbstituted C2-6 alkynylene; 15Y is selected from
a single bond, -0-, -C(0)-, -S-, -NR"-, &) R0 R"RQO)- (whereﬁ" is selected from hydrogen,
optionally substituted alkyl, optionally substituted alkenyl, ptionally s l:)%tituted alkynyl, optionally
substituted C34 cycloalkyl, optionally sghs ete IyiR%ptionally substituted heteroaryl, and
optionally substituted aryl); 20

wherein

R, and R, are independently selected from hydrogen, cyano, halo, nitro, optionally
substituted lower alkyl, optionally substituted aryl, -OR, -C(O)R, -C(O)OR, -
10 OC(O)R (where R is selected from hydrogen, optionally substituted alkyl,
optionally substituted alkenyl, optionally substituted alkynyl, optionally substituted
Caz 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
15
wherein at least one of Ry and R; is other than hydrogen;

R is selected from cyano, halo, nitro, optionally substituted alkyl, optionally
substituted alkenyl, optionally substituted alkynyl, optionally substituted aryl,
20 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 Cs; cycloalkyl, optionally substituted heterocyclyl, optionally
substituted heteroaryl, and optionally substituted aryl), -C(O)NR'R", -NR'C(O)R"



R5 is selected from optionally substituted alkyl, -OR, -C(0)R, -C(0)OR, SR, (where R is selected from
optionally substituted C2_7 alkyl, optionally substituted alkenyl, optionally substituted alkynyl,
optionally sHR{?PUEI377 cycloalkyl, optionally substituted heterocyclyl, ogfoHARZ¥§H8E#Sted
heteroaryl, and optionally 25 substituted aryl), -C(0O)NR'R", -NR'C(0)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, 30 optionally substituted hete 8cyclyloxy or -NR"R" (where R" is selected
from hydrogen, optionally substituted alkyl, optionally substituted alkenyl, optionally WO
2009/043117PCT/A132008/001480 - 22 - substituted alkynyl, optionally substituted C3_7 cycloalkyl,
optionally subandiNREEMheIe R Arm Ry 3l inderRendsaiis sslestsd JRmnaygregsiins ,
and where R"3j ;Iected from optionally substituted alkyl, optionally substituted alkenyl, optionally
substituted alkynyl, optionally substituted C3_7 cycloalkyl, 5optionally substituted heterocyclyl,
optionally substituted heteroaryl, and optionally substituted aryl); and R7 is selected from optionally

substituted aryl, gPgpraUMIsHbShikiad dgfdwyoprzienaldmsbmitu@ﬂ@ﬂnet@éwwdomﬁabbﬁumwed
heteroaryloxy, optionally 10substituted heterocyclyl or optignally substituted heteroc cIonx%/. In, some
preferredembBlstEHigh e i IKHERNS: aRAURRR }éfe?{ég%%t%eéeé%eﬁ GRYIRDRe 15, AR M),

one or more o pstfeitewicg flkgiympierred definitions apply: 15 a) R1 and R2 are independently
selected from hydrogen, cyano, halo, optionally substituted lower alkyl, -OH, -0-optionally substituted

lower alkyl, -C(0)-optionally substituted lower alkyl, and -C(0)NR'R" (wherein R and R" are

independently spdegigrdten RePYROUY BTe6 altomsvimtsagtinsisiaste frofRC analkyReiteotDas 20
than hydrogen; b) R1 and R2 are jndependently selected from cyano, halo, nitro, optionally
K¥eie

substituted loR&CANGNS AR B aryl, -OR, -C(0)R, -C(0)OR, - OC(0)R (where R is
selected;fyom hydrogen, optionally substituted alkyl,

Y is selected from single bond, -O-, -C(0)-, -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 Cs.7
cycloalkyl, optionally substituted heterocyclyl, optionally substituted heteroaryl, and

15 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 Cs7 cycloalkyl, optionally
20 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 alkyt);

R, is selected from substituted aryl, substituted aryloxy, optionally substituted
25  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
30 where R™ is selected from optionally substituted alkyl, optionally substituted

alkenyl, optionally substituted alkynyl, optionally substituted Cs7 cycloalkyl,



25 optionally substituted alkenyl, optionally substituted alkynyl, optionally substituted C3_7 cycloalkyl,
optionally substituted heterocyclyl, optionally substituted heteroaryl, and optionally substituted aryl),
-C(O)NR'R" WRRMI®¥R11ANnd -NKR" (where R' and R" are independently selBeiEdYR808/MidR8gen or
lower alkyl); WO 2009/043117PCT/A132008/001480 - 23 - substituted lower alkyl, and -C(0)NR'R"
(wherein R and R" are independently selected from hydrogen or lower alkyl); d) R4 is selected from
optionally substituted heteroaryl, optionally substituted 5 heterocyclyl, optionally substituted
heteroaryloxy, optionally substituted heterocyclyloxy,‘(ﬁo-NR"R" (where R™ is selected from hydrogen,
optionally substituted alkyl, optionally substituted alkenyl, optionally substituted alkynyl, optionally
substituted C3-7 cycloalkyl, optionally substituted heterocyclyl, optionally substituted heteroaryl, and
optionally sub@ﬂf!ﬂ@ﬁ"é{rﬂﬂ%%@M@%EME@E“%@%@%&HQE/ gﬁt%f?ﬁﬁ\é'd and, oAby
substituted alkgpyhifepdi@aly sshgtituted alkynyl, optionally substituted C3.7 cycloalkyl, optionally
substituted heterocyclyl, optionally substituted heteroaryl, and optionally substituted aryl); e) R7 is
selected from optionally substituted aryl, optionally substituted aryloxy, 150ptionally substituted
heteroaryl, opRonalssisEutebhe e RIANY SUbiIaibas dgtituipd dirityoeystitatarptionadyy,

substituted heterocyclyloxy; f) R5 is an optionally substituted C1..5 alky]|, for instance, methyl, ethyl
and propyl, -cwRticsRIl, suksttwed: Retetrrbh é’&tm’b/sﬁﬂgﬁm{gactgfgeé a‘%oﬁ?ch%]ﬁﬁy

substituted allsgimyhiteisianite @oyatijysbptionyiiyoniiosttlitest hetisntey dhaokgycloalkyl, 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); 25g)R6 is selected from

cyano, halo, qptigfgHnsubaibaisichalityl' aptdamity IsubTitutatkplsrayl, optionally substituted alkynyl,
optionally substituted heteroaryl, optionally substituted C3_7 cycloalkyl, -0-optionally substituted lower
alkyl, -0- optionally substituted C3_7 cycloalkyl, or -O-optionally substituted heteroaryl; WO

2009/0484 17 AGIAdihgBOR G TdfRer preferred embodiment the invention provides compounds

of formula (Ib) or salts thereof:

(Ib)

15

wherein

R, and R; are independently selected from hydrogen, cyano, halo, nitro, optionally
substituted lower alkyl, optionally substituted aryl, -OR, -C(O)R, -C(O)OR, -
20 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
25
wherein at least one of Ry and Ry is other than hydrogen;



- 24 - one or more of the following groups: halogen, C1.6 alkyl, C2_6 alkenyl, C2.6 alkynyl, C1.6
haloalkyl (in particular -CF3), C1-6 haloalkoxy (such as -0CF3), -OH, phenyl, benzyl, phenoxy,
benzyloxy, BEA2808/0NH2Z, -NHC14 alkyl, -N(C14 alky1)2, -CN, - NO2, merd X\ @089 &1k§carbonyl,
C1_6 alkoxycarbonyl and CO2H, preferably the 5optional substituent is a lower alkyl group (for
instance methyl); and i) L' is a divalent linker group of 1-6 atoms in length selected from C1-6
alkylene, C2-6 alkenylene, or C2-6 alkynylene, more prefereably L' is a C1-3 alkylene. 10 In other
preferred embodiments of the invention and with referéhce to compounds of general formulae (1), (la),
and (Ib), one or more of the following further preferred definitions may apply: j) Y is a single bond or 0;
15 k) L is optionally substituted C14 alkylene wherein the optional substitutent is selected from

halogen, Ci.6 Rékyt E8lastade FAmt S¥PARy RAIe: 1 itk RHANAIY oStHastiuted iyl PRURRAYxy
IR i SR ot e o S Ml A ot W
alky1)2, -CN, -NO2, mercapto, C1-6 20alkylcarbonyl, Ci_ 6 alkoxycarbony! an , preferably the
optional subsARRANY, W@P*ﬁﬂ%ﬁ JretsIcRsYinSRliRalie H ,Sf%%ef)l@ﬁfs %‘F&?@r&ﬂtwﬁﬁ ally
substituted hejgpatititeantOpAlky Slobstiniad boRIOIRI0XYOYRONR{R FORSIDERI)RIGHIHYR @

-NHC3_7cycloalkyl; 25 [n)R6 is selected from halg, optionally substituted alkyl, or -O-optionall
substituted alRGIEEHRE 26508 0k% &GHf@T/I?ﬂ 0 gli@ﬁ@zg'ﬁenyﬁ’ ower” 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);

10
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;

15 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);

20
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

25 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,
30 optionally substituted heterocyclyloxy or —-NR"R™ (where R™ is selected from
hydrogen, optionally substituted alkyl, optionally substituted alkenyl, optionally



0)R5 is C1-3 alkyl. In even more preferred embodiments of the invention, and with reference to the
above general formulae, one or more of the following further definitions apply: p) IR, is halo (even
more prefer®™\20MEA3Y Br lower alkyl (even more preferably methyl); q) RPETGUBS§EHYSleven more
preferably methoxy); r) L is optionally substituted propylene or butylene (even more preferably -
CH2-CH2-CH(CH3)-, -CH2-CH2-CH2-CH2-, or -CH2-CH2-CH2-); s) L'is C1.3 alkylene (even more
preferably -CH2-CH2-); t) R7 is halo-substituted phenyl (even more preferably 4-fluorophenyl) or
unsubstituted phenyl; u) R5 is methyl; and v) R6is C 2.6"a|ky| (even more preferably methyl). In
relation to R4 as described above for formulae (1), (la), and (Ib) preferred groups are as follows:

AR e T
pyrrolinyls), digstelstsiclyl, 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,

5 optionally substituted heterocyclyl, optionally substituted heteroaryl, and optionally

substituted aryl); and

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

10  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:
15

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

20 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,

25 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);

30 ¢) Ry and R; are independently selected from cyano, halo, optionally
substituted lower alkyl, -O-optionally substituted lower alkyl, -C(O)-optionally



WO 2009/043117PCT/A132008/001480 - 26 - 5-membered monocyclic heteroaryls: furyl, thienyl,
pyrrolyl, H-pyrrolyl, oxazolyl, oxadiazolyl, (including 1,2,3 and 1,2,4 oxadiazolyls) thiazolyl, isoxazolyl,
furazanyl, iSW@rP8IH3pYyrazolyl, imidazolyl, Striazolyl (including 1,2,3 and RS TAHRR#8I9¥8%trazolyl,
and thiadiazolyl (including 1,2,3 and 1,3,4 thiadiazolyls); 6-membered monocyclic heteroaryls: pyridyl,
pyrimidinyl, pyridazinyl, pyrazinyl, and triazinyl; 10 6-membered monocyclic heterocyclyls: Pyranyl
(including 2H and 4H pyranyls), piperidinyl, morpholinyl, piperazinyl, 1,3,5- trithianyl, thiomorpholinyl,
1-oxo-thiomorpholinyl, 1,1-dioxothiomorpholinyl, 1,4-dithianyl, and 1,4-dioxanyl; 15 all of which may
be optionally substituted with one or more groups selected from halogen, Ci_6 alkyl, C2-6 alkenyl,

C2-6 alkynyl, C1_6 haloalkyl (in particular -CE3), C1-6 haloalkoxy (such as -QCF3), -OH, phenyl,
benzyl, phenosyPBitESthIOWsE By, -a0A7-C R heRic B ARG, -@ﬁ,'ﬂq%?ﬁg@bto,

C1_6 alkylcargepdtddlforathgtigesmdroawanalkyfy2H. Even more preferred R4 groups include
pyridyl, pyrazinyl, pyrazinyloxy, morpholinyl, piperidinyl, pyrrolidinyl, azetidinyl, and thiomorphinyl (and
oxidised

d) Ryis selected from optionally substituted heteroaryl, optionally substituted
5 heterocyclyl, optionally substituted heteroaryloxy, optionally substituted
heterocyclyloxy, or -NR"R"™ (where R™ is selected from hydrogen, optionally
substituted alkyl, optionally substituted alkenyl, optionally substituted alkynyl,
optionally substituted C3.7 cycloalkyl, optionally substituted heterocyclyl, optionally
substituted heteroaryl, and optionally substituted aryl, and where R™ is selected
10 from optionally substituted alkyl, optionally substituted alkenyl, optionally
substituted alkynyl, optionally substituted Csi.; cycloalkyl, optionally substituted
heterocyclyl, optionally substituted heteroaryl, and optionally substituted aryl);

e) Ry is selected from optionally substituted aryl, optionally substituted aryloxy,
15 optionally substituted heteroaryl, optionally 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,
20 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);

25 @) 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;

30 h) Lis adivalent 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



derivatives thereof) all of which may be optionally substituted with one or more 25 groups selected
from halogen, C1-6 alkyl, C2_6 alkenyl, C2-6 alkynyl, C1.6 haloalkyl (in particular -CF3), C1.6
haloalkoxy (BGtHEX3ECIE3), -OH, phenyl, benzyl, phenoxy, benzyloxy, benP&EVATRS/ANEEI a alkyl,
-N(C14 alky1)2, -CN, -NO2, mercapto, C1-6 alkylcarbonyl, C1_6 alkoxycarbonyl and CO2H. WO
2009/043117PCT/A112008/001480 - 27 - The invention also includes where possible a salt or
pharmaceutically acceptable derivative such as a pharmaceutically acceptable ester, solvate and/or
prodrug of the above mentioned embodiments of theiVention. 5In another aspect of the invention,
there is provided a pharmaceutical composition that comprises a therapeutically effective amount of

one or more of the aforementioned compounds of Formulae (I, (la), and (Ib) or pharmaceuticall
acceptable saM@ar¥:&eersalithe PRI BIRKRSy N0 1&5‘5&'&\@%&%&@8@ &%ﬁ@ﬂﬁ'ﬂw a
pharmaceuticgly, araeBIRPI iFR PRI U, )L ON.anaibsikegpaslidheas eSRDF iy et npbionidies
pharmaceutical compositions for use as a Kv1.3 ion channelﬁgg;ker, rgg)/Le r icula[hlé@?s a
immunosupprRSBMt, PREAINHBRIAYIBMNREAEOYH ahttdaivedNifuund! émd’uﬁ FEormula (1),
ga), or (Ib) ﬁr N@?@fﬁf}@@p&i@aﬁm@ﬁpr@&*s&m tllulnr@@ikwgldhm@nyﬁmﬁm,umﬁwmmmeble
erivative thereaf, and optionally a pharmaceuytically acceptable carrier or dijluent, The term
"composition"QRHAARKPRITHERIIS ﬂ1E’%‘?Hﬁ”ﬁ&ﬁ@f%n‘?&bﬁ?&ﬂﬁ%ﬁ]gﬁlwﬂﬁ%qucapsuIating material
as carrier, to give a capsule in which the 20active ingredient (with or without other carrier) is
surrounded by carriers. The pharmaceutical composijtigng or formulations include those, suitaple for
oral, rectal, né)sal, t!rpié%l ﬁn&ﬁﬁ[ﬁﬂtbﬁ@éﬁf aﬂ'f&léﬁbqynaﬁél)a,vgéfné?o%ﬂgignt%%aq??ﬁgslﬁfé?@ @1 ®
intramuscular afkiepiga0s g Aikeng Eie\®@T 0I5 Biidmyieig traorer pnefe?&adniy Isugab(e foalkylene.
administration by inhalation or insufflation.
10 In other preferred embodiments of the invention and with reference to compounds
of general formulae (1), (1a), and (Ib), one or more of the following further preferred

definitions may apply:

) Y is a single bond or O;
15 |
k) L is optionally substituted Ci4 alkylene wherein the optional substitutent is
selected from halogen, Cis alkyl, Czs alkenyl, Cz¢ alkynyl, Ci¢ haloalkyl (in
particular -CF3), C4. haloalkoxy (such as -OCF3), -OH, phenyl, benzyl, phenoxy,
benzyloxy, benzoyl, -NHz, -NHC14 alkyl, -N(C1.4 alkyl)z, -CN, -NO2, mercapto, Cis
20  alkylcarbonyl, C+.¢ alkoxycarbonyl and CO2H, 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;

25 |
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

30 substituted phenyl; and



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 employeW 824tk 18ich as tablets or 30filled capsules, or liquids such BSEANARt8pensions,
emulsions, elixirs, or capsules filled with the same, all for oral use, in the form of suppositories for
rectal WO 2009/043117PCT/A132008/001480 - 28 - administration; or in the form of sterile injectable
solutions for parenteral (including subcutaneous) use. Such pharmaceutical compositions and unit
dosage forms thereof may comprise 5 conventional Fn%ﬁ‘édients in conventional proportions, with or
without additional active compounds or principles, and such unit dosage forms may contain any
suitable effective amount of the active ingredient commensurate with the intended daily dosage range
to be employe@. Foﬁﬁﬂﬁ’aﬁéﬁ@@r‘ﬂaining ten (10) milligrams of active ingredient or, more broadly, 0.1
to one hundred (100) milligrams, per 10tablet, are accordingly suitable representative unit dosage
forms. The compounds of the present inventian can be.administered in a wide variety of oral and
parenteral doéﬁg’év?d}rﬂéqu?vﬂ{)?f @@i%ﬂ@’%ﬂﬂ&ﬁ%ﬁﬁz HW@'HW%&Q#&%HOW ged‘é:seaz% oFms
may comprisealfe/dgésding femiptanenbnelibemaisofdhefaliowvividfarthezdefinitionpbpptyaceutically
acceptable salt of a compound of the invention. For preparing pharmaceutical compositions from the
compounéls of the present invention, pharmaceutically acceptable carriers can be either solid or liquid.
Solid p) Ry is halo (even more preferably chloro) or lower alkyl (even more preferably

methyl);

q) R:is Cq.3 alkoxy (even more preferably methoxy);

10
r L is optionally substituted propylene or butylene (even more preferably —
CHz-CHz-CH(CH3)-, -CHz-CHz-CHz-CHz-, or —CHz-CHz-CHz-);
s) L'is Cy.3 alkylene (even more preferably —CH>-CH>-);

15
t) R; is halo-substituted phenyl (even more preferably 4-fluorophenyl) or
unsubstituted phenyl;
u) Rsis methyl; and

20
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:

25

4-membered monocyclic heterocyclyls:

Azetidinyl;

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

(including 2 and 3 pyrrolinyls), dioxolane;



20 form preparations include powders, tablets, pills, capsules, cachets, suppositories, and dispensable
granules. A solid carrier can be one or more substances which may also act as diluents, flavouring
agents, solWMSER/Hdlitants, suspending agents, binders, preservatives, PADIY R A8%ng agents,
or an encapsulating material. 25 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 30binding capacity in suitable proportions and compacted in the shape and size
desired. WO 2009/043117PCT/A112008/001480 - 29%%The powders and tablets preferably contain
from five or ten to about seventy percent of the active compound. Suitable carriers are magnesium
carbonate, magnesium stearate, talc, sugar, lactose, pectin, dextrin, starch, gelatin, 5 tragacanth,
methylcellulose, sodium carboxymethylcellulose, a low melting wax, cocoa butter, and the like. The

term "preparagqniéifbeieied i dyclitiRdtdarpisiation of the active compound with encapsulating

ol . i : ich th ) Wi Wi . :
Currounded RN b RAT i H AL S M G AN LRRMAh For A A2t
included. TabiséadRuliesy, tHazolgs, [Bixazeiiictiurizaiyleigethizaoll ysaazsyolidiaaasiglitable
0 olyotndaC s AgLURTHRED 1 Ao L oA AR e AT A MRrray! (elicting™™

15homogened\d|§ tiretel|8, dthindiazoigls);he molten homogenous mixture is then

6-membered monocyclic heteroaryls:
pyridyl, pyrimidinyl, pyridazinyl, pyrazinyl, and triazinyl;

10
6-membered monocyclic heterocyclyls:
Pyranyl (including 2H and 4H pyranyls), piperidinyl, morpholinyl, piperazinyl, 1,3,5-
trithianyl, thiomorpholinyl, 1-oxo-thiomorpholinyl, 1,1-dioxothiomorpholinyl, 1,4-
dithianyl, and 1,4-dioxanyl;

15

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¢
20 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

25 groups selected from halogen, Cialkyl, C,.6 alkenyl, C,.¢ alkynyl, C4.¢ 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.



poured into convenient sized moulds, allowed to cool, and thereby to solidify. Formulations suitable
for vaginal administration may be presented as pessaries, tampons, creams, gels, pastes, foams or
sprays cont¥N@A#MO4dition to the active 20 ingredient such carriers as ar@&RVHFIPSHHE 486 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 agueous 25polyethylene glycol solution. Sterile liquid form compositions
include sterile solutions, suspensions, emulsions, syru §-and elixirs. The active ingredient can be
dissolved or suspended in a pharmaceutically acceptable carrier, such as sterile water, sterile organic
solvent 30or a mixture of both. WO 2009/043117PCT/AU2008/001480 - 30 - The compounds
according to tROPIBYERtIN BB HNFMFBS VBRI o RASHRE RoPPh YnRhaIRasfHLER o AGRER 3hle

injection, for %maﬁ@%wﬂw@!awﬁ%Mmﬁlwwj@ﬁﬁa@w GayrbedeterHad/or whgdtageorm in
ampoules, pre-filled syringes, small volume infusion or in multi-dose containers with an added 5
preservative. m@ﬂﬁﬁﬁﬁﬁmﬁgffﬁke@ﬂ@f%rmg% IB¥ERUAR%oNs, solutions, or emulsions in oily or
agueous vehicles, and may contain formulation agents such as suspending, stabilising and/or
dispersing agents. Alternatively, the active ingredient may be | wder form, obtained by aseptic
isolation gf stéﬂI@WB?BW%%iﬂé%ff&‘(?ﬁﬂ?r?smﬁﬁ%rﬂ? R)rrot‘,’baétgtﬂt "Rﬁ%?gﬂﬁarlf@vﬁqﬂéi%gg.
Z'Fef”(? _10 pﬁ/rqm! -Geaprries Refarergseuticaipusfietiiensasndahte &fr e use caviee [pfeftheed by
issolving the active component in water and_adding suitaple ¢colorants, ours, stabilisi
thickening agéq?gggleagg%gg_ ¢gmpounds of ngu?ae ) ﬁal), an ﬂ%\f or pﬁarnlnéséggt%%ﬂy

acceptable salts thereof, including pharmaceutically acceptable derivatives
thereof, and optionally a pharmaceutically acceptable carrier or diluent.
10
In another aspect, the present invention provides pharmaceutical compositions for
use as a Kv1.3 ion channel blocker, more particularly as an immunosuppressant,
the composition comprising an effective amount of a compound of Formula (l),
(la), or (Ib) or a pharmaceutically acceptable salt thereof, including a
154 pharmaceutically acceptable derivative thereof, and optionally a pharmaceutically

acceptable carrier or diluent.

The term "composition" is intended to include the formulation of an active
ingredient with encapsulating material as carrier, to give a capsule in which the

20 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

25  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
30 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



Aqueous suspensions suitable for oral use can be made by dispersing the finely divided active
component in water with viscous material, such as natural or synthetic gums, resins, methylcellulose,
sodium carBMhAH8iAtEllulose, or other well known suspending agents. 2B ATdURBE&HHYe solid
form preparations that are intended to be converted, shortly before use, to liquid form preparations for
oral administration. Such liquid forms include solutions, suspensions, and emulsions. These
preparations may contain, in addition to the active component, colorants, flavours, stabilisers, buffers,
25atrtificial and natural sweeteners, dispersants, thicketrters, solubilising agents, and the like. For
topical administration to the epidermis the compounds according to the invention may be formulated
as ointments, creams or Jotions, or asJa tralr})idermal 30 patch. Ointments and creams may, for

example, be BATMIMSEFNAMh QhAJDEJOIB S iRIHIEURF NS SRIKIRNSoiRAS RN sl AN or
gelling agentsUpdifane¥(fd)A¥/043117PCT/A132008/001480 - 31 - may be formulated with an
aqueous or oily base and will in general also contain one or more emulsifying agents, stabilising
agents, dispersing agents, suspending agents, thickening agents, or colouring agents. 5Formulations

suitable for togigeth gshatniricatinican Soenpeositiomsiade waitiesagenfoninithectivé aggntongpfiseoured
base, us%ally sucros?. anoLacaci%.or Egacanth;%ggstill S com%%ising the active ir reciiené](ijg.ani ert
base suc ascé)é]é{ﬁﬂm I%%rﬁ G ASTRAA T R v ;péﬂa GiRwAd esof:o‘?ﬂrﬁfi’éf ga NRle
ingredient in astiviabbempodrdsrier. dinSiplasonaml sushensiv ndosayepfdimasdirexylctntamnnasgl
cavity by conventional means, for example with a.drapper, pipette or spray. The formulatigns may be
orovied i SRUPBIERTRE0LE RMRCT la e s o g O e S S aneaL 1 by
the patient adgaiilystivézg e angecioribee epipigtednifedmblatbnms eontainisg uton(40 s msiliggraims. In
the case of a spray.. this may be achieved for exampl eans of a ] tomisi r ump.
To improve ngfa? SfReR 5%%?%&%10%‘ $3 g)o(r)nap%ﬁnegi({‘%oraélgl on rgﬁéﬁ;%??)ﬁnqﬁn@%ﬁg aye?
encapsulatedtaliflet; \are decondingly feuitatideas pries entativegenitsdosage ddrtosenhance delivery and
retention in the nasal mucosa.

The compounds of the present invention can be administered in a wide variety of

oral and parenteral dosage forms. It will be obvious to those skilled in the art that

the following dosage forms may comprise, as the active component, either a

15 compound of the invention or a pharmaceutically acceptable salt of a compound of

the invention.

For preparing pharmaceutical compositions from the compounds of the present
invention, pharmaceutically acceptable carriers can be either solid or liquid. Solid
20 form preparations include powders, tablets, pills, capsules, cachets, suppositories,
and dispensable granules. A solid carrier can be one or more substances which
may also act as diluents, flavouring agents, solubilisers, lubricants, suspending
agents, binders, preservatives, tablet disintegrating agents, or an encapsulating
material.
25
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
30 binding capacity in suitable proportions and compacted in the shape and size

desired.



20 Administration to the respiratory tract may also be achieved by means of an aerosol formulation in
which the active ingredient is provided in a pressurised pack with a suitable propellant such as a
chlorofluoro¥B8M (@812 for example dichlorodifluoromethane, trichloroflud¥eMa3AMR0ME 430
dichlorotetrafluoroethane, 25 carbon dioxide, or other suitable gas. The aerosol may conveniently also
contain a surfactant such as lecithin. The dose of drug may be controlled by provision of a metered
valve. Alternatively the active ingredients may be provided in the form of a dry powder, 30 for example
a powder mix of the compound in a suitable powder bese"such as lactose, starch, starch derivatives
such as hydroxypropylmethyl cellulose and WO 2009/043117PCT/A132008/001480 - 32 -
polyvinylpyrrolidone (PVP). Conveniently the powder carrier will form a gel in the nasal cavity. The
powder composition may be presented in unit dose form for example in capsules or cartridges of, e.g.,

gelatin, or bliste{dindErs dtichathietBOpss Bl Ratitnfrspieavey orets & aibiltalavénty

formulations intended for administration to the respirat%réltract, including intranasal formulations, the
I

compound wilP§EFRILIRT HAGe ACLYRICOTIROUNY e RYIIBLIM SRTHPIR VidPBPRESUD R  ess.

Such a particlgngigReBrRinPesteirited ameagisganowadiotiee apettinexaepiahy starshisgiéativyhen
desired, formulations adapted to give sustaineg, release of the eﬁﬁt%e W redient r[;(r?l\%el be IFm lo (;:(d. The
pharmaceuticHiasepaniiomethyIpridrssy SeaimysaRewmaiyirelitios® B WHER Lﬂir 16h is

subdivided intgg#yhdpgasCoOMINIAG ARBIOPTIRES tirantiesmirdtioattie intendee td. Hutudeit thesage

form can be a packaged preparation, the package coptaining discrete guantities ,of .preparation, such
as packeted té%f@?é’,'%éu s, Bfd BSW(?ergc?ﬁ’\ﬁgfg]d: é{\‘ﬂbo&%?ﬁ%&grﬁ‘@ umaé%rs'%[;e% HrFeLaR be a

capsule, tablepreamdiay & es@e itaellhight e betive 20mpprepriawithurabavitifcutycairtiezse is
packaged form. The inveption also includes the compounds in the absenceof carrier r tr%
compounds atMAHIIRERY A RAFHELIMIENR, i égﬁ?ﬁbﬂh%]o‘?@iﬁmu%@'f ffﬁas\{&gﬁgqab%d
administeged naayhges Hre inbuRIEeM Tablets, Opowderd@apsgipsr dils, demhedingod {beengisty of
the compound and the disease t treated., Liquids or,powders, for.intranasal administration, tablets
or capsules foF%’r’%%é’é&%Wsﬁ%ﬁfgﬁO&WS ﬁ‘d't'}l%é'?o#l fn?lrg\llgrcl)ﬁa'g 'ggtr%{llrll):étration are the preferred

For preparing suppositories, a low melting Wax, such as an admixture of fatty acid

glycerides or cocoa butter, is first melted and the active component is dispersed

15 homogeneously therein, as by stirring. The molten homogenous mixture is then

poured into convenient sized moulds, allowed to cool, and thereby to solidify.

Formulations suitable for vaginal administration may be presented as pessaries,
tampons, creams, gels, pastes, foams or sprays containing in addition to the active

20 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

25 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

30 or a mixture of both.



compositions. WO 2009/043117PCT/A132008/001480 - 33 - The compositions may further contain
one or more other immunosuppressants or other multiple sclerosis therapeutics . For example the
compositiony hP¥etitHih a second immunosuppressive agent or other muRfpléAs@v& & Herapeutic
such as 5interferon beta-Ib, interferon beta-la, glatiramer acetate, natalizumab or mitoxantrone. The
pharmaceutical preparations of the compounds according to the present invention may be
co-administered with one or more other immunosuppressants or 10 multiple sclerosis therapeutics in
a combination therapy. For example the pharmaceutii:épﬁreparation of the active compound may be
co-administered (for example separately, concurrently or sequentially), with one or more other
immunosuppressants or multiple sclergsis therapeutics, such as interferon beta-lb, jnterferon beta-la,
6 GR?

glatiramer aceti@, GUPRRYRGSH NN AR e PesratdMEBlINRS BRI R 2y be
useful in the thgyiprets oadraRstREIdHrealgIeByofifjedmsistafre EXHInpRe|BENIONiAfeRtERNS B
tissue (such as heart, kidney, liver, lung, bone marrow, corpea, pancreas, intestinum tenue, limb,
muscle, nervu%?’r‘ﬁ'é‘él‘tﬂ\'ﬁdgéi{i’ﬂpalﬁﬂfgm, Qﬁuﬂfﬁﬁﬁﬂgﬁ‘ﬂie i %SSE?UWL'QkﬂWBQHggaf?Ee'
:slet-cell, ehtC- ﬁll‘éddﬂwmgig,t@ﬁéﬂ'g@lﬁﬁ@éjl)irﬂtﬁiwréﬂﬁrﬂlmldi-ﬁﬁx%‘eel&blﬂteumaﬁomarthﬂtbddgdtemic
upus erythematosus, nephrqtic syndrome lupus, Palmo-planter_pustulosis, Hashimoto's thyroiditis,
mEItipIeysEIer&rE,s@Mﬂfé‘@-'B hE gﬁﬂHP&%‘BP géﬂéfe{]ﬁqg pisé{ﬁtg, E@B@ﬁ 8%6&‘%%‘%5\?.5%@18914{f%08nset

or recent-onsejriipnaReBeHIbIE dredplisdigivepidias, abdarigroontaieformilgaticreageptsasumlyelitis,
glomerulonephritis, infectiqus diseases caused by pathogenic micrqorganisms, jnflammatory and
hyperproliferaﬂ§e PG agess,tﬁgﬁﬁé%%, aoﬂéj{)(?ggﬁlfé)rﬁ%'ﬂ%, %%%?%%T dé%ﬁ%ﬂﬁéw S%Qerzgﬁgto%@ve
dermatitises, sefpydiesisagatispbieben foanysbiRengthioy asepltiouis pltigrnighsteFle dotidodysis
bullosa, urticayia, angjoedemas, vasculitides, 30 erythemas, cutaneous inophilias, Lupusg . ... -
erythematosSg’}'alé(r?gh,&'l%%té%ﬁhfé?%tﬁ?lﬁ(’ Ao 85]?1%1%%1%1‘?’% ?ﬁ goﬁjlﬂin%if\%t?ge,qﬂ\cf‘eﬁtise sé%%{é{?ed
with Behiget's gigegem-free water, before use.

Aqueous solutions suitable for oral use can be prepared by dissolving the active
component in water and adding suitable colorants, flavours, stabilising and

thickening agents, as desired.

15
Aqueous éuspensions suitable for oral use can be made by dispersing the finely
divided active component in water with viscous material, such as natural or
synthetic gums, resins, methylcellulose, sodium carboxymethyicellulose, or other
well known suspending agents.

20

Also included are solid form preparations that are intended to be converted, shortly
before use, to liquid form preparations for oral administration. Such liquid forms
include solutions, suspensions, and emulsions. These preparations may contain,
in addition to the active component, colorants, flavours, stabilisers, buffers,

25 artificial and natural sweeteners, dispersants, thickeners, solubilising agen’ts, and
the like.

For topical administration to the epidermis the compounds according to the
invention may be formulated as ointments, creams or lotions, or as a transdermal
30 patch. Ointments and creams may, for example, be formulated with an aqueous

or oily base with the addition of suitable thickening and/or gelling agents. Lotions



WO 2009/043117PCT/A132008/001480 - 34 - keratitis, herpetic keratitis, conical cornea, dystrophia
epithelialis corneae, corneal leukoma, ocular pemphigus, Mooren's ulcer, Scleritis, Graves'
opthalmopathQ, 0¥ byanagi-Harada syndrome, sarcoidosis, etc.; pollen Bfi&t31e2008did#8ible
obstructive airway disease, bronchial asthma, allergic asthma, intrinsic asthma, 5 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 e‘r?térocolitis, intestinal lesions associated with
thermal burns and leukotriene B4 -mediated diseases, Coeliac diseases, proctitis, 10 eosinophilic
gastroenter itis, mastocytosis, Crohn's disease, ulcerative colitis, migraine, rhinitis, ecze ma, interstitial
nephritis, God®Padeforaylaiesnith aR ARHLOHSHAE Al ARBSH @il i IeReERLRISP maRtIe
myositis, Menisg's Hineas rRgisMAng ag SN REBRILING dHenRisiisrsing adentsh¥uspending
hyperthyroidism, Basedow's disease, pure red cell aplasia, aplastic anaemia, 15hypoplastic anemia,
idiopathic thro?ﬂﬁ&@t&'b‘@h?cnﬂ?ﬂpﬂﬂﬁf‘%ﬂ@ﬁﬁﬂ*%@%ﬁﬁﬂ?ﬁ: anemia, agranulocytosis, pernicious

anemia, megaloblastic anemia, anerythroplasia, osteoporosis, sarcoidosis, fibroid lung, idiopathic
interstitial pneumonia, den-natomyositis, leukoderma vulgaris, ichthyosis vulgaris, photoallergic
sensitivity, cufaPEBHEYoRS)) %ﬁﬁ/ QT tPRRRl RYgYRS @té?ﬂel'ﬂsgl’&dgﬁgf‘abr %Plg%,lﬁ&%rg,ges
polyarteritis ned@gsrishipcactoeisagelerageanflaVéegeacbaanigdanly, atipesie, anginaphdia fascitis,

lesions of gingiva, periodontium, alveolar bane, substanti dentis, glomerulanephritis, mal
patter aloped@UASRENECRASUITE E9 BRI MEpREILR ARG e o EASR ahTor=

promoting haiggkitier aiien glytéan govititroseseirdr 2cadistrapdy niyttiashencomprisisgthérome,
Sjoegren's syndrome, Addison's dise iIschemia-reperfusion injury of organs which occurs upon
preservation, ﬁ%‘éﬂ'&ﬁfﬁ%ﬁ”&%ﬁﬁéﬁf@tﬁf%@,%V&Eamme, thrombosis and cardiac infarction,

endotoxigshock, pseudomembranous colitis, colitis caused by drug or radiation, ischemic acute renal
insufficiency, ¢hronic renal insufficiency, toxinosis 30 caused by.Jung-oxygen ar drug. for ex e,
paracort and 8!&#’?198&9@#1’5%%%%‘8(3 RARR 'eéﬂﬁﬁ?/%s@ntg,y E‘}ﬁa%ggt%l,g%?d’(i}%dgg%g |H§%ﬁg}%F
pigmentosa, seeims\Vfor260addialWith Gl tkdppEASHINEHE M 3HrayacTite femenlatmie mayehe

scarring, corneal alkalj burn: dermatitis,erythema multiforme, linear | a rmatiti ment
dermatitis, gin%lie?ﬂé(,e e'ﬂo%mﬂ igrggﬂﬁfégsgn@rr(%tir%,{ '?fs'e%seéscggggéd é%%%gnﬁﬁmgﬁgoﬁﬁﬁon,
aging, carcinogayishenetesiasedobyatbieopadient agpobistefathyanlisprepaats dib ddetésminegt or

leukotriene-C4 release; Rerger's,disease, Behcet's di e timm fif imary. hili
cirrhosis clerggﬁ'@ghooflan%%‘lcs)l,ug)'é\)rrt‘ia rlﬁ/lé?prggg%ﬁdﬂﬁ §§§tg ?%/%% necrﬂ%ﬁﬁgﬁo@%ﬁggge%%ﬁgm,

viral hepatitis, feh@tgropenbyianBavisusthe pagtieringnatonusingy reraytipuesnphode, ifuviowkc rasabsis,

hepatic fa".“redc%'l‘ul/@'rr}}rﬁ‘r}i\tﬁfbep%t{‘é[ﬁ%ﬁ;etﬂéte'c%rﬁ?f&Uﬁ&é‘“%é U)%‘?néf”‘(itite g iﬁQe?ﬂfﬁﬁ“.%%. rggilure,
augmentation of chemotherapeutic effect, préventing or treafing activity of cytomegalovirus infection,

HCMV infectiemcaps alatiaamitinacyojostaitiins, 6tofermaiated tvéthbotkencagents espenrtedstois

clear that the compounds X, e rRa-BrPRIHRssell AGsgh as for the alleviation of acute
sympton;g.
Administration to the respiratory tract may also be achieved by means of an
aerosol formulation in which the active ingredient is provided in a pressurised pack
with a suitable propellant such as a chlorofluorocarbon (CFC) for example
dichlorodifluoromethane, trichlorofluoromethane, or dichlorotetrafluoroethane,
25 carbon dioxide, or other suitable gas. The aerosol may conveniently also contain
a surfactant such as lecithin. The dose of drug may be controlled by provision of a

metered valve.

Alternatively the active ingredients may be provided in the form of a dry powder,
30 for example a powder mix of the compound in a suitable powder base such as
lactose, starch, starch derivatives such as hydroxypropylmethyl cellulose and



References herein to "treatment” or the like are to be understood to include such prophylactic
treatment, as well as therapeutic treatments. 20It is envisaged that the compounds may be particularly
useful in theXRAMB Y multiple sclerosis. This chronic neurological disor&&TaHer et 488rves 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 25and ultimately destroyed. By modulating or changing the
immune system response that is thought to be resporisible 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 30 controlling the symptoms. WQ 2009/043117PCT/A132008/001480 - 36 - The nature of

the disease isRRU¥MBYARYITA $6Mie CrryRRIEMIV thRRNIBESARIROWI FRITY R 85518s8Rg the
patient's immuypnRs gy ety Bavee QPoiteerastpn sbemiss an s o prbsastddind inimassé-fonphfaytes

study, it is speculated that multiple sclerosis may be a product of chronically acgva}ted TE;@FQIIE 5 having
a channel phefAPHIR IR CRRSHIES ¥y GABHIEES LsiBrdor 9/t RERYISIELRAEH FRMEENCBHRR cal

channels. As thbwelermal caaiiifise istingifigans et spenhalguiescent and acutely activated cells
it may provide a useful means for controlling multiple sclerosis without the significant side effects of

less spec%ic drugs. 10 In another aspect of the invention there is provided a method of preventing or
treating autoinnforrRIsticpsiciMéatwdatory dinensietratienprieyehéonedpieitohpnteidoragiudiogn

transpl dfor related afflictions, said method including th f administrati d of
Formuia (0, (ANBPGER SPESH EHERaE: B ZSEOM DO SECRIAIN e S BA St ot

Accordingly inexagiesrefl fnemopdéheoingetsion intcmissporvides! a Bierina fpadiclt adize maltie
sclerosis by thgb?éllﬁg%alt)i)cl) %%ca%g ll?r?cl)(\?vrnal];\tn\ee@{%'?o‘r:ré?(grrlﬁl)’le by micronisation.
10
When desired, formulations adapted to give sustained release of the active

ingredient may be employed. .

The pharmaceutical preparations are preferably in unit dosage forms. In such
15 form, the preparation is subdivided into unit doses containing appropriate
quantities of the active component. The unit dosage form can be a packaged
preparation, the package containing discrete quantities of preparation, such as
packeted tablets, capsules, and powders in vials or ampoules. Also, the unit
dosage form can be a capsule, tablet, cachet, or lozenge itself, or it can be the

20 appropriate number of any of these in packaged form.

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

compounds are in unit dosage form.

25  The amount of compound of Formulae (1), (la), 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
30 administration and liquids for intravenous administration are the preferred

compositions.



preferably a selective channel blocker of the Kv1.3 channel, by the application of a 20 compound of
Formula (1), (la), or (Ib), or salt thereof, including a pharmaceutically acceptable derivative thereof, or a
composition¥@9Adid the compound of Formula (1), (1a), or (Ib), or salt th&ebrB48iNa#kaceutically
acceptable derivative thereof. 25In 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), (la),
or (Ib), or a pharmaceutically acceptable salt thereof, including a pharmaceutically acceptable
derivative thereof, or a composition comprising the co%bund or pharmaceutically acceptable salt
thereof, or pharmaceutically 30acceptable derivative thereof. WO 2009/043117PCT/A132008/001480
- 37 - 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 saftjgesgpipbuiioHs hiapTarthasaisitally areepianti sloivaH imthenerusisrasunrosition
comprising the same, to said T 5cells. Preferably the compounds of the inventign inhibit the potassium

ion channel 2SRy BUitiple SRR P TARSIBIES it L RXAMAIE HRG FRRARNIPES AN of

Formula (1), (Ia)seEdi inPripitrapreRieshrROtRRsHtBr GIRBNAiultp R earissiK thekapelific bk akl
preferably the potassium jon channel activifté/qis egke voltagg%ated otassium chann%,l_Kvl.:% of a 1-cell.

Preferably thd" USRI dRIRIRey MRRGESIhPRIA Sen ARETAIRE fuARRPIRp LRI TR At

invention, thergiteaiamsias the use of a 15 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 therg g pphideiaacentioes sprepdratiored wititeotafipewadspacodsdiig-dontie (Prékentr (Ib),

or salts there?rffvigg{%dnmr%ay be co-administered with one or more other immunosuppressants or
10 multiple sclerosis therapeutics in a combination therapy. For example the
pharmaceutical preparation of the active compound may be co-administered (for
example separately, concurrently or sequentially), with one or more other
immunosuppressants or multiple sclerosis therapeutics, such as interferon beta-

1b, interferon beta-1a, glatiramer acetate, natalizumab or mitoxantrone.

15

The compounds of the present invention may be useful in the therapeutic or
prophylactic treatment of the resistance to transplantation of organs or tissue
(such as heart, kidney, liver, lung, bone marrow, cornea, pancreas, intestinum
tenue, limb, muscle, nervus, medulla ossium, duodenum, small-bowel, medulla
20 ossium, skin, pancreatic islet-cell, etc. including xeno transplantation), graft-
versus-host diseases; rheumatoid arthritis, systemic lupus erythematosus,
nephrotic syndrome lupus, Palmo-planter pustulosis, Hashimoto's thyroiditis,
multiple sclerosis, Guillain-Barre syndrome, myasthenia gravis, type | diabetes
uveitis, juvenile-onset or recent-onset diabetes mellitus, diabetic neuropathy,
25 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,
30 erythemas, cutaneous eosinophilias, Lupus erythematosus, acne, Alopecia areata,

keratoconjunctivitis, vernal conjunctivitis, uveitis associated with Behcet's disease,



pharmaceutically acceptable derivatives thereof. The compounds of the present invention may be
prepared from substituted benzenes which are commercially available or obtained by standard
electrophilicW252898Hatit7 substitution or nucleophilic aromatic substitution dMehMt2)08804A%Ples 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 30include: substitution of halides, sufonate & fets or diazonium salts by amines, thiols,
amide anions, sulphide anions or alkoxide anions. The substitution of WO
2009/043117PCT/A132008/001480 -.38 - halides, sufonate esters.or diazopium salts can also b
accomplishedFiAENSMNEMREHE KERLI EBRHALASTFRn 5%‘\%%&@63% i GRU'fdfer63iBfPbased

;ubstit_uent_sd @blg@ﬁﬁ;ansaammtf i@ﬁﬁﬂﬁlgde; Misleiénsofadiey| b Seterts aliiaide’ copthalindpathy,
enzoic acids, redugction of ary| a etones, amination,Qf 5unactivated aryl halides, and phenagl
formation ron GO R VARG HATRLE SRS SRIRIAES o Bl B B AR S5 AT
compounds metysheiptieeasaivay itieéalbeyibeachianaisRihR GldrgiB aRBramiptinsis efsthengeneral

st e RN e R R e e
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,

10 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,

15  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,

20 atherosclerosis, aortitis syndrome, polyarteritis 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

25 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

30 caused by lung-oxygen or drug, for example, paracort and bleomycins, lung

cancer, pulmonary emphysema, cataracta, siderosis, retinitis, pigmentosa, senile



15table below. R. XY R3 R5 R6 Et NH O Pr Me H Ac NH O H Me
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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.



HACNHOHPrHHNHOHMeHAcNH 0 CH2=CH2CHZ2 Me
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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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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



H WO 2009/043117PCT/A112008/001480 - 39 - Compounds of the present invention where R6 is
methyl, Ri is alkyl or halo and R2 is optionally substituted alkoxy may be prepared according to the
following scMEh808/MiSkIcommences from general structure C: alkylalkyl RBC&/@U2008/001480
R2100R4113200R4'R2.00R4'R210 R3R3R3 1 R2'00HR2100HR2100HR2'00H R3

-38 -

halides, sufonate esters or diazonium salts can also be accomplished under
palladium mediated conditions to introduce various carbon and heteroatom based
| substituents. Other transformations include: oxidation of alkylbenzene alkyl side
chains to form benzoic acids, reduction of aryl alkyl ketones, amination of

5 unactivated aryl halides, and phenol formation from activated aryl halides.

From the appropriately substituted benzenes, comparator compounds may be

prepared by the following scheme:

Rg O Rg O
Rs Rs
Ra~x Y'H Ra“x Y- L'\R4
R3 Rj
10 A B

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

15 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




alkyl R210 R3 Halo R5R5 ,U.Ra Ri0 R3 5 The above scheme illustrates that the -C(0)R5 group may
be introduced to a pre- functionalised benzene ring by standard Friedel-Crafts chemistry with, for
instance, ac¥@28MH8ELTn presence of a suitable transition metal catalyst RIEH 482008718480 The group
R4' may represent a hydroxy protecting group such as methyl, which can be removed under standard
demethylation conditions using, for instance, BCI3. Subsequent introduction of a halide (Halo) by
electrophilic halogenations and introduction of the -11-R4 (as described above for compound B) gives
compounds D. Compounds D can be further transformedto compounds E 15by palladium mediated
coupling to arr alkyl-metal coupling partner (where metal = ZnCl, borane or zircononcene).

Compounds of the present invention where Rg is methyl, Ry is alkyl or halo and R;
is optionally substituted alkoxy may be prepared according to the following
scheme which commences from general structure C:

alkyl alkyl H H H H
Rs _ -— — Rs
R,'O OR,' R,'O OR,' R,'O OR, R,'O OR,'
Rs Rs R R3
| ’ l
0 0 O 0
alkyl | Halo H
Yy Rs alkyl Rs Re _ Rs
R,'O OH R,'O OH R2'O OH R,'O OH
R3 R3 : R3 3
0 0
alkyl
y Rs Halo Rs
PR '
Rzlo O R4 R2'O O/ L\R4
R3 R3
E D

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
10 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
15 by palladium mediated coupling to an alkyl-metal coupling partner (where metal =

ZnCl, borane or zircononcene).



WO 2009/043117PCT/A112008/001480 - 40 - Alkylation of the substituted benzene prior to
Friedel-Crafts acylation may be accomplished by initial electrophilic halogenations (not shown)
followed by WAIZHitA43hEdiated coupling to an alkyl-metal coupling partner Pvheye208(411488 7nCl,
borane or zircononcene). Alternatively the initially formed halide (bromide or iodide) can be metallated
(eq lithiated) and reacted with an alkyl halide. In a further process comparator compounds where R2
iIs OR6 (R6 may be alkyl), and 55 is -C(0)CH2(0)0OEt or -C(0)CH3 may be prepared by the following 10
scheme: As shown in the above scheme compound's48f'the general formula F and G can be
prepared from 1,3,5-trimethoxybenzene through standard functional group 15 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 R6 is introduced
through alkylajgkyRitibe @iethe asubsticutddo memzersshydioryse Fiettelr-Canfts aaeyyétioenohashibe can

be alkylated to introduce The acyl.unit may then be.reacted with,. WO
2009/043117FEFPRARBIRE 0 4é6't-'2£n € 'ﬁ%&ﬁ%@?j@ﬁﬂﬂtgﬂ%sg‘t%tin hown), followed, Boxy
group. The orgesllatiioen mediated coupling to an alkyl-metal coupling partner (where metal =

5  ZnCl, borane or zircononcene). Alternatively the initially formed halide (bromide or

iodide) can be metallated (eg lithiated) and reacted with an alkyl halide.

In a further process comparator compounds where R; is ORg (Rs may be alkyl),
and Rs is —C(O)CH,(O)OEt or —C(O)CH3; may be prepared by the following

10 -scheme:

OMe OMe O OMe O
MeO OMe MeO OMe MeO OH

OMe O OH O ORg O

OO — O — 0

MeO 0] MeO (0] MeO (0]

ORg O ORg O ORg O O

, OEt
/L'\ /L'\
MeO OH MeO 0" R4 MeO O R4
F G

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
15 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



introduction of -1J-R4 and the carboalkoxy group can be reversed (not shown). OHOR60OR6 5 In
the above scheme comparator compounds of the general formula H and | can be prepared from
2,6-dinydro¥yacéf8iHéhdne through standard functional group interconverX&i/a8349808td¥hations
known in the art such as those used in the preparation of Fand G. R3 L: Y'=S, NR", 10-NR™C(0)-,
-CH2- 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 15 subsfitution of the triflate with an organometallic,
thiol, amine or sulfide. Similar chemistry can be used to introduce Y-L-R7 (Y = S, NR",-NR"1C(0)-,
-CH2-) groups at the position denoted by R3 or R6) WO 2009/043117PCT/A132008/001480 - 42 -

Another variafAYIEaRRK VBl AR RasarBtedsr ibe SRR HetP e R R es.
This could be pghjguetictiafnby RsaadStRE it LK URDUP can be reversed (not shown).

OH ORs ORg
e — O — O
OH OH o "R,
H

OEt
ORs 0
O ——
OH

5 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
Rq Rs R4 Rs R4 Rs
— e .
Ry “SoH R, oTf R, Y"L\R4
Rs Rs Rs
_ J K L:Y'=S, NR",
10 -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

15 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)



for functional group inter-conversion, well known in the industry such as those 5 described in
Comprehensive organic transformations: a guide to functional group preparations by Larock R C, New
York, VCH MDREMEIS3TRE. 1989. Examples of possible functional group intB-EGYNAMSBML e
-C(O)NRR' from - CO2CH3 by heating with or without catalytic metal cyanide, e.g. NaCN, and HNRR'
10 in CH3OH; -0C(0)R from -OH with e.g., CIC(0)R1 in pyridine; -NR-C(S)NR'R" from -NHR with an
alkylisothiocyanate or thiocyanic acid; -NRC(0)OR from -NHR with alkyl chloroformate; -NRC(0O)NR'R"
from -NHR by treatment with an isocyanate, e.g. HN=C£0 or RN=C=0; -NRC(0)R' from -NHR by
treatment with CIC(0)1? in pyridine; -C(=NR)NR'R" from -C(NR'R")SR" with H3NR+0Ac by 15 heating
in alcohol; -C(NR'R")SR from -C(S)NR'R" with R-1 in an inert solvent, e.g. acetone; -C(S)NR'R" (where
R' or R" is not hydrogen) from -C(S)NH2 with HNR'R"; -C(=NCN)-NR'R" from -C(=NR'R")-SR with
NH2CN by heatbthigr ariiationssieoaald ,abtem@t@edy fieaif thi Hubitiehistisfathee prodicBEN
and NaOEt in EtOH; -NR- Cf NCN%S gom -NHR' by treatm nt with (;QS 2C=NCN; § SO2R from
“NHR' by treatRIBNRIHCETBA0 Yy TBRRGMIR R TR Eoeyi A RIRER with

Lawesson's réageahbzldnblsglrﬁnpth\mymw}sbﬁ %wlmmwnhmsmh\etmmﬁtnfcbwmm those
-NRSO2CF3 from -NHR .wiih triflic drlde and b NH2 CHOf NH )ORl with
Nalt1g) ac HOTTRIERR GO ROV GA B BOATREN oS <O IR AR LA P
H20/Ag20; -CfrgpiaitonshyAG@EKCRI € piNewaYiosq MG PhMigkgrs then1®89ic anhydride then
Cr03; R-OC(0)R. from RC(0)R1 by R"CO3H; -CCH20H from C(0)OR1 with Na / R'OH; -CHCH2 from

-CH2CH20H by the Chugaev reaction; NH2 from -C(0)OH by the Curtius reaction; -NH2 from
-C(0O)NHOH wiikahsglébast ﬂmssiHéOfu@ﬂ@ﬁ@]WﬁdnteCeﬁDmH@hﬂaw uéD(@)hRBé§B§Maﬂin 30

e AL A SRS SUE e LR SN M e
-C(0)NHR witmPCiHzOHH 20C(@YR GohR wdih NZitht e}gQI-CI(H@)BR imopyr8RevittNREHBMNR'RA order
B o S ORI RSB SRR e RiE A R Sicne o Y
with alkyl chloroformate; -NRC(O)NR'R" from -NHR by treatment W|th an
isocyanate, e.g. HN=C=0 or RN=C=0; -NRC(O)R' from -NHR by treatment with
CIC(O)R' in pyridine; -C(=NR)NR'R" from —C(NR'R")SR" with H;NR'OAc™ by
15 heating in alcohol; -C(NR'R")SR from —C(S)NR'R" with R-I in an inert solvent, e.g.
acetone; -C(S)NR'R" (where 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; -
20 NR"SO3R 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(NH;)C(O)OR' with Na(Hg) and
HCI/EfOH; -CH,C(O)OH from —C(O)OH by treatment with SOCI, then CHzN; then
25 Hy0/Ag;0; -C(O)OH from -CH,C(O)OCH; 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
30 Periodinane regent or CrO; / aqH,S0, / acetone; -CeHsCHO from —CsHsCH3 with



General Procedure A: Alkylation of 1,3-dimethoxyphenols NaH (60% dispersion in oil, 1.2 eq.) was
added to a stirred solution of 3,5- 15 dimethoxy-4-hydroxytoluene (1.0 eq.) in dry DMF (1.0 M) at room
temperaturéVR8IHMid3ldaction mixture was stirred for 0.25 h, a solution of HeTH&HISMUEAR (1.03 eq.)
in dry DMF (5.0 M) was added, followed by stirring at room temperature overnight. The mixture was
guenched with NH4C1(aq) (sat.), extracted with EtOAc and washed with water. The organic layer was
separated and dried over Mg504 20 and concentrated under vacuum. The crude product was purified
by flash chromatography. General Procedure B: Fried8RCrafts reaction with acetyl chloride A mixture
of the substituted benzene (1.0 eq.) and acetyl chloride (1.1 eq.) were 25 stirred under N2 at room
temperature for 0.25 h, then TiC14 (1.1 eq.) was added dropwise. The dark brown mixture was stirred

at room temp&ERafe'zor@EOn fEem e Wit S aitH KA frrpaar§ (UNARWilh R Blo AC Ha
washed with W_m@ﬁgﬁmpﬂer/v}@ﬁggﬁ@lﬁq,Mrﬁﬂg&ﬂ@pm\goncentrated under
u as

vacuum. The crude product was purified by fl chromatography to give the 30ketone. WO
2009/043117PCT/A132008/001480 - 44 - General Procedure C: Selective demethylation of methyl

ether A solutign efdr!thit B{eVbrédeM. ikveftlon\mapdsiediore sEEET, Sohdstebewaethslriger
(1.0eq.)in dgg%CM (0,25 M) under N2 at 0 C. The mixture was stirred for 1-2 h, quenched with

NR4C1(aty) (286 IMBR AMNT BN SAMREShed 5 with water. The organic layer was separated,

dried over MgSO4 and concentrated under vacuum. The crude product was purified by flash

chromatograpby fQ g Me D: Chlorination of benzene ring with
N-chlorosuccirae 6= PoaSarca sotdh stituted benzene (1.0 eq.) in dry DMF (0.10 M)
was added N-chlorosuccinimide (1.0 eq.) and the reaction mixture was stirred for 6 h at room
temperature. ShatitiExperimeltgdland the crude product was dissolved in EtOAc and washed with
water. The organic layer was separated, dried over MgSO4, concentrated under vacuum and purified
by flash ‘chromatography to give '

General Procedures

General Procedure A: Alkylation of 1,3-dimethoxyphenols

NaH (60% dispersion in oil, 1.2 eq.) was added to a stirred solution of 3,5-
15 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
20 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
25 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
30 ketone.



15the product. General Procedure E: Methylation of benzene ring via bromination step Step i. 20
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 WaRAHMEtHction was allowed to warm to room temperature aR€ EWFRIRIBIRY After this
time the reaction was quenched with 10% Na2S203 (aq) and diluted with Et20. The organic phase was
washed twice 25 with water and once with brine, dried over MgSO4 and concentrated under vacuum
to provide the bromide intermediate. Step ii. WO 2009/043117PCT/A112008/001480 - 45 - the
reaction was stirred for 2 minutes then treated with me‘ﬂﬁyi iodide (2.0 eq.) and allowed to warm slowly
to room temperature. The reaction was quenched with 10% citric acid (ac) and extracted with Et20.
The organic phase was washed with water then brine, dried over MgSO4 and concentrated under

vacuum. The GeneratBreseduteGrifealestivesdemethuiaticaal rerthylgthefcedure F: Alkylation of

phenols A susRegsiaibAf RBRNSIPIDEM§9-D FE2EP3E) KA QRELE RAla sneaikybaithenayithalide
(generally 1.2 eq.) in anhydrous DMF (0.2 M) was stirred under N2 at 10 60 C until completion as

determined bymettyl1ethey ¢hE RFetiBndfix 2ReMumndara ahehCaniRFaBHEW IR M@ Hith

either citric acidifac) fokO¥2 & HGdMRMhéd MIHRATNHEEN.DrRat Jrietaed etV Eiont crirarshied
under vacuum. The crude product was purified by flash chromatography. 15 General Procedure G:
NaSOinr onesrimln

AlkylatiorSof awithewalgs NM@igryadayes Wasisaparaiede dhisHh el
(0.2-0.5 M) waghadd&fcuum. The crude product was purified by flash chromatography to give

the phenol.

General Procedure D: Chlorination of benzene ring with N-chlorosuccinimide
10  To a stirred solution of the substituted benzene (1.0 eq.) in dry DMF (0.10 M) was
added N-chlorosuccinimide (1.0 eq.) and the reaction mixture was stirred for 6 h at
room temperature. The solvent was distilled and the crude product was dissolved
in EtOAc and washed with water. The organic layer was separated, dried over
MgSO., concentrated under vacuum and purified by flash chromatography to give

15 the product.

General Procedure E: Methylation of benzene ring via bromination step

Step i.
20
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
25  with water and once with brine, dried over MgSO, and concentrated under vacuum

to provide the bromide intermediate.
Step ii.

30  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



the_amine or N-heterocycle (3-4 eq.) and the reaction was stirred at 80-90 C under a N2 atmosphere
until the reaction was complete by TLC (- 5 h). The reaction was quenched with NH4Cloco (sat.) and
extracted wN¥OR@AO43H& 20 organic phase was washed with water then bRed/AP¥REHIg804 and
concentrated under vacuum. The crude residue was purified by flash chromatography. General
Procedure H: Alkylation of 3,5-dimethoxytoluene 25A 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 O C for 1 h then at room41%anerature for 3 h. The reaction was cooled
to_O 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 30 temperature and he teéll t0 80 C for 3-4.h. The reacti
LR SN

quenched slodPRAGHARNVASSHERRIAEE BYBHIER ERRRIGE RS H: a?r%%elé)%nc? )

the WO 20094Hsddd RE WAk 2618%/Q0fct 8ot Gerageriturephatweweactivracted tienotidd BAGAC.

The pooled organics were washed wijth brine, dried over Na2S04 and congentrated und
The residue W%Q%Jﬁ‘ﬁréﬂ 859 dashy %ﬂdoﬁﬁ@fjtr%%w%' E?zd\l The ofganic phase was wastied with'

water then brine, dried over MgSO4 and concentrated under vacuum. The crude
5 residue was purified by flash chromatography.

General Procedure F: Alkylation of phenols

A suspension of the phenol (1.0 eq.), Cs2CO3 or K,COs (1.5 eq.) and alkyl or

benzyl halide (generally 1.2 eq.) in anhydrous DMF (0.2 M) was stirred under N at
10 60 °C until completion as determined by TLC (1-5 h). The reaction mixture was

then diluted with EtOAc and washed twice with either citric acid (aq) (10%) or

HCl(aq) (2 M) and then brine, dried over MgSO,, and concentrated under vacuum.

The crude product was purified by flash chromatography.

15 General Procedure G: Alkylation of amines and N-heterocycles
To a solution of the bromide (1.0 eq.) in anhydrous DMF (0.2-0.5 M) was added
the amine or N-heterocycle (3-4 eq.) and the reaction was stirred at 80-90 °C
under a N, atmosphere until the reaction was complete by TLC (~ 5 h). The
reaction was quenched with NH4Claq) (sat.) and extracted with EtOAc. The
20 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

25 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

30 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



5 General Procedure I: Alkylation of phenols To a stirred suspension the phenol (1.0 eq.), K2CO3 (2.0
eg.) and Nal (0.30 eq.) (pre-dried under vacuum at 100C for 5 h) in dry DMF or DMSO (0.1 M of
phenol) was'lded/f4é1aTkyl chloride (2.0 eq.) and the reaction was heated R BA@W8M0#8E0%reaction
was complete by TLC (- 16 h). After this time the reaction was 10 cooled, diluted with EtOAc and
washed thrice with water. The organic phase was dried over MgSO4, concentrated under vacuum and
the crude residue was purified by flash chromatography, General Procedure J: Alkylation of
N-heterocycles 15 To a solution of the bromide (1.0 €q’yin 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 N2 atmosphere until the reactjon complete by TLC (- 16 h). The

reaction was GRRINE Wﬂﬂ%H‘ﬂéﬁO@%ﬁ?ﬁf&nMﬁﬁaﬂﬁ@l ﬁﬁf’ﬁ?@%@‘?h@%ﬂ%ﬁﬁiérﬁ% a¥Wsshed

with water thegdsingd 20itlietineerdviegodwndassentrairl vodesvastadnuhbtierciuttiiesidTaevas
cedure K: Alkylation of N-heterocycles To a solution of

purified by flash chromatography. Genergl Pro
the N-heteroc{ié?édlﬁﬂﬁjmB'r’(fégga%y(%%sabcfg"iﬂrﬁﬂ%mDMF 25 (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 DME (0.2-0.5 nd the reaction was stirred at 50-60 C under a
N2 atmosbhe ‘iﬁfﬁT)QL ¥8&8&{H{ ek B)gfﬁﬁe?é‘ lﬂyl %EG'P% h). The reaction was quenched with
i over MIGo04 e conenates underaai Ze s e ue e o oy o o
1d congentrated under : crude r e ri

chromatograp ?\%@%6@@@4@&%?}&1@%@%&1}@&;% é(ﬁe}'r?;% roé)gj@?eﬂm&@sﬁﬁgﬁ%f
amines and Nwestesddedehd aikylathlioidef (20 heqriged 12 agldticmnal heatzkl R @®2-0B wililvas
added Cs2CQ3 or K2CO3 (2-2.5 eq.) and the aming (1,5:2.5 eg,kandthe ti Stirr t
50-60 C undeF NZ %&#%}éﬁ%?e%ﬂ]})%lerégcm&ﬁas g%rﬁ‘ Iet?)g)? dﬁ%s({ﬁ%l)&%ﬁeg %ﬁa@t}ﬁor\? %s:s
quencherd witlhedoted; | Gikite s atithaBtOR¢r o avasthesdttirce hdtb ratec. phdg organivgutasewid@swater
then brine, dried oyer Mgﬁag@d concen{ratteg under vacuum. 'I,'_p]e ﬁé“%&%%‘é?dl{}’é‘%grﬁlﬁ%ﬁ flash
chromatograp Qgé/d)ver g , concentrated under v andt [

by flash chromatography.

General Procedure J: Alkylation of N-heterocycles
15 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,
20 dried over MgSO4 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
25 (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
30 washed with water then brine, dried over MgSO, and concentrated under vacuum.

The crude residue was purified by flash chromatography.



Example 1 15 la) 2-(3-(4-Fluorophenvl)propoxv)-1,3-dimethoxv-5-methvibenzene:
3,5-Dimethoxy-4-hydroxy-toluene (1.0 g, 5.95 mmol) and 1-(3-bromopropyl)-4- fluorobenzene (1.5 g,
6.15 mmol) Werde&¢ddtl as described under General Procedure A and theR&§liBOHABH0as purified
by flash chromatography (silica-gel, hexane/Et20 19:1) to afford the title compound (1.64 g, 91%) as a
colourless 20o0il. 1H NMR (300 MHz, CDCI3) o 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). WO
2009/043117PCT/A112008/001480 - 48 - |b) 1 - 47 -
-(3-(3-(4-Fluorophenyl)propoxy)-2A-dimethoxv-6-methyl- methylphenvl) ethanone Example 1 a (380
mg, 1.25 mmol) was reacted as described under General 5 Procedure B and the crude product was
purified by flash chromatography (silica-gel, hexane/Et20, gradient to 1:4) to afford the title compound

(409 mg, 95%GaneriPrgeadund. Lll-ANMBﬁaODd‘ﬂhﬁuﬁ‘&CdﬁW HétdroéfolegH), 6. 98 6.92 (m,
gng gg; g éﬂ; ;%L%@JI? ?)r%g)lg% Yé ?g F%I.f_g 5&9 QOJZ 0. 5LM_)I was a’gddéé (s
yl)propoxv)-2-dCoy- 6rme)©®9/@ zr@tbnlpfwﬁwlmmm (E>51m§|feli))(mrﬂge0éb7cmd\)asas
reacted ag Oless(tzlrrlrbedd at%er ggeeaﬁder 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 phase was washed with water then brine, dried over MgSO4
and concentrated under vacuum. The crude residue was purified by flash

chromatography.
10
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Example 1

15 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

20  oil. '"H NMR (300 MHz, CDCl3) & 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).



15 Procedure C and the crude product was purified by flash chromatography (silica-gel, hexane/Et20,
gradient to 1:4) to afford the title compound (281 mg, 98%) as a light cream oil. 1H NMR (300 MHz,
CDCI3) 8 7Wa200¥(#3117H), 6.98-6.91 (m, 2H), WO 2009/043117PCT/A1FXT0813993B0 43D - 6.28 (s,
1H), 3.99 (t, J = 6.4 Hz, 2H), 3.86 (s, 3H), 2.80 (t, J = 7.5 Hz, 2H), 2.60 (s, 3H), 2.52 (s, 3H), 2.10-1.97
(m, 2H). 5 1d) 1-(3-Chloro-5-(3-(4-fluorophenvl)propoxv)6-hydroxv-4-methoxv-2- methylphenyl)
ethanone Example Ic (110 mg, 0.33 mmol) was reacted as described under General Procedure D and
the crude product was purified by flash chromatograph@g('silica- gel, hexane/Et20, gradient to 1:4) to
afford the title compound (121 mg, 99.5%) as 10 a light cream oil. 1H NMR (300 MHz, CDCI3) 5 8.71
(s, 1H), 7.18-7.13 (m, 2H), 6.98-6.93 (m, 2H), 4.07 (t, J = 6.%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). 15 1)
1-(2-(2-Bromoethon)-5-chloro-3-13-(4-fluorophenyl) propsye)-2~ methoxv-6-methylphenvflethanone
WO 2009/043117PCT/A132008/001480 - 50 - Example Jd (110 mg, 0.30 mmol) was reacted with
1,2-dibromoethane (3.0 eq.) as described under Génergl PrEcedure F to afford the title compound (86
mg, 64%) as light cream oil. 1H NMR (300 MHz, CDCH8) 8 7.19-7.14 (m, 2H), 6.99-6.93 (m, 2H), 4.28
(t, J=6.2 Hz, 2H), 4.06 (t, J = 6.4 Hz, 2H), 3.64 (s, 3H), 3.50 (t, J = 6.2 5Hz, 2H), 2.78 (t, J= 7.4 Hz,
2H), 2.49 (s, 3H), 2.19 (s, 3H), 2.05-2.02 (m, 2H).

F
1b)  1-(3-(3-(4-Fluorophenyl)propoxy)-2.4-dimethoxy-6-methyl-

methylphenyl) ethanone

Example 1a (380 mg, 1.25 mmol) was reacted as described under General
5 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).

10

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
15 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),




If)1 -(3-Chloro-5-(3-(4-fluorophenvl)propoxy)-4-methoxy-2-methyl-6-(2- morpholinoethoxy)pherwl)
ethanone 10 Example le (83 mg, 0.18 mmol) was reacted with morpholine (3 mL) as described under
General Pro¥&R9/03HAd the crude mixture was purified by flash chromatoRfed|phj2(8fiBaLE!,
DCM/EtOAc/MeOH 1:0:0, 9:8:2) to afford the title compound (23 mg, 26%) as light creamy oil. 1H NMR
(300 MHz, CDCI3) 5 7.20- 7.13 (m, 2H), 6.99-6.93 (m, 2H), 4.10-4.03 (m, 4H), 3.86 (s, 3H), 3.68 (t, J =
4.4 15Hz, 4H), 2.78 (t, J = 7.6 Hz, 2H), 2.62 (t, J = 5.5 Hz, 2H), 2.51 (s, 3H), 2.46 (t, J = 4.45 Hz, 4H),
2.18 (s, 3H), 2.07-1.98 (m, 2H). MS (ES+) m/z 479.9 (N}I9+' H4). Example 2 WO
2009/043117PCT/A112008/001480 -51 - 0

143-Chloro-6-(cyclopentylamino)ethoxv)-5-(3-(4-fluorophenylpropoxV-4-
methoxy-2-me%%§3(%nvﬁétﬁa$%ﬁte Jﬁ(ﬁwﬁ‘p‘(ézl-ezﬁ'bo';rﬁs,%r%rﬁ%&s"réa@é&*ﬁi&m’ 2.60 (s,
cyclopentylam@ig (4 mi Y as3mHflezcergebunaer Zpgneral 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. 1H NMR (300 MHz, CDCI3) 87.17-7.13 (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 =
. 3H), 2.03-1.97 (m, 2H), 1.85-1.75 (m,

F

5 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

10 a light cream oil. '"H NMR (300 MHz, CDCl3) & 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
15 1e) 1-(2-(2-Bromoethoxy)-5-chIoro-3-(3-(4-ﬂuorophenyl)propoxy)-4-

methoxy-6-methylphenyl)lethanone




15 3a) 4-11(4-Fluoro-phenvl)-propoxv1-3,5-dimethoxv-1,2-dimethyl-benzene Example la (1.0 g, 3.14
mmol) was reacted as described under General Procedure E Step i) to afford the bromide intermediate
(1.16 g, 93MYORY8B4ISHIAf WO 2009/043117PCT/A132008/001480 - 52 - tRSTMARNIBIOMLERY mg, 1.3
mmol) was reacted as described under General Procedure E Step ii) and the crude residue was
purified by flash chromatography (silica-gel, hexane / Et20 19:1) to provide the product as a clear oll
(310 mg, 75%). 1H NMR (300 MHz, CDCI3) 87.20-7.15 (m, 2H), 6.97 (m, 2H), 6.49 (s, 1H), 3.97 (t, 5J
= 6.3 Hz, 2H), 3.81 (s, 3H), 3.79 (s, 3H), 2.81 (t, J = 75 z, 2H), 2.21 (s, 3H), 2.10 (s, 3H), 2.06-1.96
(m, 2H). 3b) 143-113-(4-Fluoro-phenvl)-propoxyll-2,4-dimethoxy-5,6-dimethyl10 pherwl}-ethanone
Example 3a (180 mg, 0.57 ol) was reacted as described under General Procedure nd the crude
product was phrfRSePIs 1Igs(ﬁ] %%&:Q@dﬁﬂ"ﬂiﬂ@é@ﬂﬁ%%ﬂ E%&%%W?@iﬁ?&ﬁ {Eegtﬁ% as
compound as gedeabed (FrdeIGEAEnalliProbdRuEOP WD EHa)thIE . ¢ompbuka,(88)ng 28482 (M,
2H), 4.01 (t, J = 6.3 15Hz, 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, 3%5,'@.%91.99’8‘1&','-23 . g%%@/ {'1§lb§’|7),6§526887/0%ﬁ§% ?Qé' 89648
3c)143-11-(4-BW ,rmbeﬁy;v)domwlmmwﬁﬁﬂwthzl,-m; 3.64 (s, 3H), 3.50 (t, J=6.2

morpholin-4-yl-ethoxv)-phenyll-ethanone
phol 5 sz, XV? 2{ J=7.4 Hz, 2H), 2.49 (s, 3H), 2.19 (s, 3H), 2.05-2.02 (m, 2H).

cl 0 (\o
\Oﬁf/\/h‘\)
0

. F
1f) 1-(3-Chloro-5-(3-(4-fluorophenyl)propoxy)-4-methoxy-2-methyl-6-(2-

morpholinoethoxy)phenyl) ethanone

10 Example 1e (83 mg, 0.18 mmol) was reacted with morpholine (3 mL) as described
under General Procedure G and the crude mixture was purified by flash
chromatography (silica-gel, DCM/EtOAc/MeOH 1:0:0, 9:8:2) to afford the title
compound (23 mg, 26%) as light creamy oil. 'H NMR (300 MHz, CDCl3) & 7.20-
7.13 (m, 2H), 6.99-6.93 (m, 2H), 4.10-4.03 (m, 4H), 3.86 (s, 3H), 3.68 (t, /=44

15 Hz, 4H), 2.78 (t, J = 7.6 Hz, 2H), 2.62 (t, J = 5.5 Hz, 2H), 2.51 (s, 3H), 246 (t, J =
4.45 Hz, 4H), 2.18 (s, 3H), 2.07-1.98 (m, 2H). MS (ES") m/z 479.9 (M + HY).

Example 2



Example 3b (50 mg, 0.139 mmol) was reacted with BCI3 (1.1 eq.) according to 5 General Procedure
C. The material thus obtained was then reacted with 1,2- dibromoethane (3.0 eq.) according to
General Pro¥OR9/P43Hd the product bromide reacted with morpholine accBdidd’ 2008/&HdA
Procedure G to afford the product as a clear oil (21 mg, 33% over 3 steps). 1H NMR (300 MHz,
CDCI3) 7.19-7.14 (m, 2H), 6.98-6.93 (m, 2H), 4.09-4.00 (m, 4H), 3.77 (s, 3H), 3.71-3.68 10(m, 4H),
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 15 4a) 1-(3-Bromb§i-methyl-propv0-4-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 O C. The reaction was stirred at room
temperature overnight, then cooled WO 2009/043117PCT/A132008/001480 - 54 - to 0 C, quenched
with NH4C1(ac) (sat., 50 mL) and extracted i @ x 100 mL). The pooled organics were
washed with brine (100 mL), dried over Na2S congen ted.under vacuum to give the alcohol,
which was used directly in the next step. Bréning (1.08 mL; 20. ol) was added dropwise to a
solution of 5 triphenylphosphine (5.24 g, 20.0 m#Asbl) in DCM (80 m¥) at 0 C until an orange colour
persisted. The reaction mixture was stirred at rpom temperature for 1.5 h, then a solution of the alcohol
(2.37 g, 14.1 mmol) in DCM (20 mL) was adged and the reaction mixture stirred overnight. The
reaction mixture was concentrated under vasyum and the resulting residue was sonicated for 0.1 h in
petroleum ether 10 (100 mL). The suspen as filtered and the white solid washed with petroleum
spirit. The washings were concentrated untigrvacuum to give the title compound (2.56 g, 81% over 2
steps) as a colourless oil. 1H NMR (300 MHg, CDCI3) 6 7.18- 7.14 (m, 2H), 7.02-6.96 (m, 2H),
3.35-3.28 (m, 1H), 3.20-3.11 (m, 1H), 3.02-2.90 (m, 1H), 2.11-2.04 (m, 2H), 1.26 (d, J = 6.9 Hz, 3H).
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



15 4b) 2-13-(4-fluorophenyl)butoxv1-1,3-dimethoxv-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 AV&h¥AE4Bilde 20 product was purified by flash chromatograpB(Bifta08&PMEane/EtOAC
19:1) to provide the product as a clear oil (2.6 g, 82%). 1H NMR (300 MHz, CDCI3) 6 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). WO 2009/043117PCT/A112008/001480 - 55 - 4c)
443-(4-Fluoro-phenyl)butoxy1-3,5-dimethoxv-1,2-dime§r?ylbenzene Example 4b (640 mg, 2.01 mmol)
was reacted as described under General Procedure E Step i) to afford the bromide intermediate (750
mg, 94%). This 5 material was reacted as described under General Procedure E Step ii) except 1.1

eq. of n-butyllthiginmeteiabi(RRR imaycbRexamoliesseariadaaordesibest odareRnNesiord

the title compquaddGRREISEIA)) HHdME dRIENESd i3 gu?iﬁ@d%%ﬂ@ﬁh%ﬂbro%%o@%ﬁm,
2H), 6.46 (s, 1), 3.92-3.81 (m, 2H) 378 (s, 3H). 377 (s, 3H), 3.09-3.02 (m, TH), 2.19 (s 3H), 2.08 (s,

3H), 2.01-1.94%@%%92’-4}?@.‘2‘?61{ 10 3 aig)ﬁl,?rox'@ye the product as a clear oil (310 mg, 75%).
1-43-13-14-FlogrRupire (80 RHROGoG FTe durv1s edlimrinid-onenyisthaeans 4 S1Rampie de (595

mg, 1.79 mmol) was reacted as described under General Procedure B and the crude product was

purified by flashTieniigogabnd 3dila-38), neXEn&EIRc 281 (5.4 = Ipdigdidindidily Guahthies of
recovered staging (WQRPOEK3 g E@Téﬁ;§2008/001480 - 56 -

F
3b) 1-{3-[3-(4-Fluoro-phenyl)-propoxyl-2,4-dimethoxy-5,6-dimethyl-
10 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

15 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).



material (145 mg, 24%) then the product as a clear oil (240 mg, 36%). 1H NMR (300 MHz, CDCI3) 8
7.19-7.15 (m, 2H), 6.99-6.93 (m, 2H), 3.91-3.85 (m, 2H), 3.78 (s, 3H), 3.76 (s, 3H), 3.06-2.99 (m, 1H),
2.45 (s, SH)WREOMIBILYT 2.04 (s, 3H), 2.04-1.96 (m, 2H), 1.28 (d, J = 7.0 HEBAY2ME0ESPm/z 375.0
(M + H+). 5 4e)1-43-F3-(4-Fluoro-phenvl)-butoxyl-2-hydroxy-4-methoxv-5,6-dimethyl-
phenylFethanone Example 4d (240 mg, 0.64 mmol) was reacted as described under General 10
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%3.3 IH NMR (300 MHz, CDCI3) 8 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, 31-0, 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/z 361.0 (M
+H+). 15 WO 2009/043117PCT/A132008/001480 - 57 -
4f)1-1343-(4-Fluoro-phenv1l)-butoxyl-4-methoXwb methvl-2A2yridin-
2-yl-ethoxy)-phenyll-ethanone Example 4eX10Q!mg,l0.28 mmeyj) wds reacted with 2-pyridin-2-ylethyl
methanesulfonate (1.6 eq.) as described und8r GeferaPProceduré F to give the

F
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

5 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

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).

Example 4

Br

15 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



5 title compound (56 mg, 43%). 1H NMR (300 MHz, CDCI3) 5 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 = 6.6 Hz, 2H),
3.73 (s, 3H)WO2YEEHZ, 2H), 2.99-2.92 (m, 1H), 2.26 (s, 3H), 2.07 (s, SHRCTGORE0FPH48005-1.88
(m, 2H), 1.25 (d, J = 7.0 Hz, 3H). 10 Example 5
1-113-f344-Fluoro-phenv1l)-butoxvl-4-methoxy-5,6-dimethy1-2-(2-morpholin-4- 15
yl-ethoxv)-phenvll-ethanone Example 4e (100 mg, 0.21 mnnol) was reacted over two steps in the
same manner as described for the formation of Exampt€ If from 1d. The title compound was afforded
in 66% yield (70 mg) over 2 steps. 1H NMR (300 MHz, CDCI3) o0 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 20 (s, 3H), 3.70-3.67 303296 1H),
259 (t, J = 51049, avenghiedapithoNi«Slee) ($at-HOIH @"@r@?‘tﬁaﬁ&eé %01 éé‘(r‘%’

1.28 (d, J = 7.thHg, BD- PASIEEDrauABSAR Y washdd w&wmmwwm&ma@smsa :

Example 6 Cyclope tylamlno ethoxy)-3-13-(441uoro-phenyl)-butoxyl-4-methoxV5
516-dimethyl- aséncamngﬁ ueﬂsrn\ﬁs%mfa@ma%eﬁmm»mg R PRE WAL the

T e o o
in 77% yie mg) over seps Z 92 (m
2H), 4.053t, JERNENYIPHRBPAIRE (P44 @, ?Pt BN LY 55@ (g i)ﬁt 9% (i rﬂ“f%"&e(J_

.1 Hz, 2H) 2¢tidiss %blbs@t@a (¥ h%lﬂéaat@h (ﬁmﬂd)e&%b%dmaﬁkﬁom&érﬁﬂérémréﬁbr 1.68k1.50

(49,1364 24 0, S S (ETAAT0 " T BRSPS 5 (20 ) wos added and

the reaction mixture stirred overnight. The reaction mixture was concentrated
under vacuum and the resulting residue was sonicated for 0.1 h in petroleum ether

10 (100 mL). The suspension was filtered and the white solid washed with petroleum
spirit. The washings were concentrated under vacuum to give the title compound
(2.56 g, 81% over 2 steps) as a colourless oil. 'H NMR (300 MHz, CDCl3) & 7.18-
7.14 (m, 2H), 7.02-6.96 (m, 2H), 3.35-3.28 (m, 1H), 3.20-3.11 (m, 1H), 3.02-2.90
(m, 1H), 2.11-2.04 (m, 2H), 1.26 (d, J = 6.9 Hz, 3H).

15

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

20 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).



7a)1-{3-[3-(4-Fluoro-phenyl)-butoxv1-2.4-dimethoxv-6-methyl-phenvl}- ethanone WO
2009/043117PCT/A112008/001480 - 59 - Example 4b (2.6 g, 8.2 mmol) was reacted as described
under GeneYHP RP¥BYB4R1IE B to offer the title compound (2.5 g, 86%) as credfayF/a208$/ANH0(300 MHz,
CDCI3) 5 7.19-7.15 (m, 2H), 6.98-6.93 (m, 2H), 6.44 (s, 1H), 3.91-3.75 (m, 8H), 3.10-2.99 (m, 1H),
3.45 (s, 3H), 2.19 (s, 3H), 2.04-1.91 (m, 2H), 1.27 (d, J = 6.9 5Hz, 3H). 7b) 1 43-1344-F1 u oro-p
hern,11-butoxyl-2-hyd roxy-4-methoxy-6-methylphenyl}-ethanone 10 Example 7a (400 mg, 1.11
mmol) was reacted as described under General Procé dre C to afford the title compound (350 mg,
91%) as an oil. 1H NMR (300 MHz, CDCI3) 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). 15 WO 2009/043117PCT/A132008/001480 - 60 - 7c)
1-{3-Chloro-543-(4-fluoro-pheny1)-butoxyl-6-hydroXyy4-meethoxv-2- methyl-phenvl}-ethanone Example
7b (350 mg, 1.0 mmol) was reacted as describeok zeneral Procedure D to afford the title
compound (320 mg, 83%) as a clear oil. 1H NMR 5 (30 MK, CDCI3) 8 8.46 (s, 1H), 7.18-7.13 (m,
2H), 7.00-6.94 (m, 2H), 3.95 (t, J = 6.6 Hz, 2H), 3.86 (8P3H), 3.00-2.93 (m, 1H), 2.55 (s, 3H), 2.36 (s,
3H), 2.06-1.94 (m, 2H), 1.28 (d, J = 7.0 Hz, 3H). MS (ES) m/z 380.9 (M + H+).

F

4c) 4-[3-(4-Fluoro-phenyl)butoxy]-3,5-dimethoxy-1,2-dimethylbenzene

Example 4b (640 mg, 2.01 mmol) was reacted as described under General

Procedure E Step i) to afford the bromide intermediate (750 mg, 94%). This
5 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
10 (m, 2H), 1.27 (d, J = 7.0 Hz, 3H).

0]
\o o
o
F
4d) 1-{3-[3-(4-Fluoro-phenyl)-butoxy]-2,4-dimethoxy-5,6-dimethyi-phenyl}-

ethanone

15 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



10 7d) 1-13-Chloro-5-13-(4-fluoro-pherwl)-butoxyl-4-methoxv-2-methyl-6-(2-
nridin-2-v1-ethoxv)-Phenyll-ethanone Example 7c¢ (500 mg, 1.31 mmol) was reacted with
2-pyridin-2-N&aRPPetidhesulfonate (2.0 eq.) as described under General P£d¢aHZe8P4BHflve the title
compound as an oil (410 mg, 89%). 1H NMR (300 MHz, CDCI3) 8 8.52 (d, J = 15 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 (Er) m/z 485.9 (I\'/I5 FI+). WO
2009/043117PCT/A132008/001480 -61 - 8a)

142-(2-Bromo-ethoxv)-5-ch|oro-3435 4-fluoro-phenvl)-butoxvl-4- meth g-?&methélé%enﬂ%-ﬁgﬂ%one
Example 76 (TRIRREN A HTRIZA% BEAHG RFPEUCH B nEIERARL (200 89 S8 dedirNb I nder
General Procedys kit a60d ity e gompoynd2p LoTep-g .oB fatizelyield1as. agigh, nayrs gig 1H
NMR (300 MHz, CDCI3) 8 7.20-7.15 (m, 2H), 7.01-6.96 (2m 2H), 4.26 % J=6.2 Hz,él_—ld 3'9639 J=
6.6 Hz, 2H), 34 361313)786 48 BH)= 8.9642.984(mp dbin 249 (8,58, 209 18k, F-H449735d1 (m,
2H), 1.30 (d, =09 e, @hl)2MhS 1E28) (/g 487 .G Y, BHE) MS (B8)) m/z 375.0 (M + H).
1-13-Chloro-5-113-(4-fluoro-phenyl)-butoxyl-4-methoxy-2-methyl-6-(2-
morpholin24-yl-ethoxv)-phenyll-ethanone Example 8a (100 mg, 0.21 mmol) was reacted with
morpholine (6.0 eq.) as 15 described under General Prgcedgre G. The title compound was afforded as
an oil

AN
O OH

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

10 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).

15



(72 mg, 71%). 1H NMR (300 MHz, CDCI3) 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/A132008/001480
- 62 - 3.02-28520P/843312 59 (t, J= 5.7 Hz, 2H), 2.49 (s, 3H), 2.47-2.44(m, BEY/AU2NE0B§0 2 03-1.96
(m, 2H), 1.28 (d, J= 7.0 Hz, 3H). MS (ES) m/z 493.9 (M + H+). Example 9 5
143-Chloro-6-(2-cyclopentylamino-ethoxy)-543-(4-fluoro-phenyl)-butoxv1-4-
methoxy-2-methyl-phenyll-ethanone Example 8a (100 mg, 0.21 mmol) was reacted with
cyclopentylamine (6.0 eq.) as 10 described under Gehefal Procedure G. The title compound was
afforded as an oil (65 mg, 65%). 1H NMR (300 MHz, CDCI3) 8 7.17-7.13 (m, 2H), 6.99-6.93 (m, 2H),
4.07 (t, J = 5.2 Hz, 2H) 392 t, J=6.7 Hz, 2H 381(3 3H) 306(qumte J=6.6 H 1H),3.01293
(m, 1H), 2.81 #f)y = o luoro-phanyli-by 2 S-dymethyl-2-tZspyric
1.68-1.49 (m, ﬂﬂhétﬁ@x}ﬂ%%lﬁ@hﬂ]ﬁbthiﬁ&%d J 7 O Hz 3H) Example 10 WO
2009/043117PCT/A132008/001480 - 63 - :

Example 4e (100 mg, 0.28 mmol) was reacted with 2-pyridin-2-ylethyl

methanesulfonate (1.6 eq.) as described under General Procedure F to give the
5 title compound (56 mg, 43%). 'H NMR (300 MHz, CDCl3) 6 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 = 6.6 Hz, 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(d, J=7.0

Hz, 3H).
10
Example 5
o]
o
o O/\/N\)

F
1 -[3-[3-(4-FIuoro-phenvl)-butoxv]-4-methoxy-5,6-dimethyl-2-(2-m6rpholin-4-
15 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

20 (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").



143-Chloro-5-13-(4-fluoro-pheny1)-butoxvl-4-methoxv-2-methyl-6-(2-piperidinl
-v1-ethoxy)-phenyll-ethanone Example 8a (90 mg, 0.19 mmol) was reacted with piperidine (8.0 eq.)
as describe®V® gHdH&theral Procedure G and the crude mixture was puriRed/By 801480
chromatography (silica gel, DCM/MeOH 100:0, 49:1) to afford the title compound (40 mg, 43%) as a
pale yellow oil. 1H NMR (300 MHz, CDC13) 8 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), 102.05-1.98 (m, 2H),'15.§I-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 15 WO 2009/043117PCT/A112008/001480 -
64 - Example 8a (89 mg, 0.18 mmol) was reacted with 4-fluoropiperidine hydrochloride (4.0 eq.) as
described und@@&%ﬁaﬁProcedure J and the crude mixture was purified by flash chromatography
(silica gel, Et20/hexane 3:2) to afford the title compound (38 mg, 41%) as a pale yellow oil. 1H NMR
(300 MHz, CDCI3) 8 7.20- 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, 3H), 3.00 (m, 1H), 2.642.59 (m, 4H), 2.50 (s, 3H), 2.44-2.36 (m, 2H),
2.18 (s, 3H), 2.05-1.97 (m, 2H), 1.94-1.81 (M, ¥4H{1$30Yd, J f 6.9 Hz, 3H). MS (ES) m/z 510.2 (M +
Hi). 10 Example 12 143-C hlo ro-543-14-ﬂ§o 0-phe nnyguﬁva -6-1[2-(R-3-fl uoro-pvrrolid n-1-yl)-
ethox114-methoxy-2-methyl-phenyll-ethanorie 15Exafple8a E@g 0.19 nnnnol) was reacted with
(R)-3-fluoropyrrolidine hydrochloride (2.4 eq.) a scribed under8eneral Procedure J and the crude
mixture was purified by flash chromatography (gilica gel, Et20/hexane 3:2) to afford the title compound
(27 mg, 29%) as a pale yellow oil. 1H NMR {800 MHz, CDCI3) 8 7.20-7.15 (m, 2H), 7.00-6.95 (m, 2H),
5.16 (m, 1H), 4.07 (t, J = 5.9 Hz,

F

1-{2-(2-Cyclopentylamino-ethoxy)-3-[3-(4-fluoro-phenyl)-butoxy]-4-methoxy-

5 5,6-dimethyl-phenyl}-ethanone

Example 4e (160 mg, 0.34 mmol) was reacted over two steps in the same manner
as described for the formation of Example 2 from 1d. The title compound was
afforded in 77% vyield (130 mg) over 2 steps. 'H NMR (300 MHz, CDCl3) & 7.18-
~ 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), 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

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

ethanone




20 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 + Hi). Example 13 WO
2009/04311WOCTIX4828508/001480 - 65 - PCT/AU2008/001480
1-13-Chloro-5-13-(4-fluoro-phenvl)-butoxyl-4-methoxv-2-methyl-6-(pwidin-2-
VImethoxv)-phenvll-ethanone Example 8a (91 mg, 0.24 mmol) was reacted with
2-(bromomethyl)-pyridine 5 hydrobromide (1.6 eq.) as described under General Procedure F and the
crude mixture was purified by flash chromatography (sﬁ%a gel, Et20/hexane 1:1) to afford the title
compound (55 mg, 49%) as a pale yellow oil. 1H NMR (300 MHz, CDCI3) 8 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 (Example 4b-2-619) 8.8anmallwvas geagted A5 é?@@@&%p%j&@?%ﬂf@?@i@f (m,
2H), 1.20 (d, J5=16 offizr 80)-tMS &6%6%&@225%#96%) BagBlai oli5 'H NMR (300 MHz,
43-Chloro-543- 4-f|uoro§)hen l?-bummll -(Af@-\/ré\édroxy- [ eridin-1-14)lj!-zl:\)2

ethoxv1-4-mefhB¥la2 -t tﬂﬁ'—% En{m.cibin $h88-0/88 X000 412818 A8/ AR 0D 8/bd14B¢M. 8H),

3.10-2.99 (m, 1H), 3.45 (s, 3H), 2.19 (s, 3H), 2.04-1.91 (m, 2H), 1.27 (d, J = 6.9
5 Hz, 3H).

F .
7b)  1-{3-[3-(4-Fluoro-phenyl)-butoxy]-2-hydroxy-4-methoxy-6-methyl-

phenyl}-ethanone

10 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).

15

Cl



- 66 - To a solution of N-BOC-4-hydroxypiperidine (42 mg, 0.21 mnnol) in DCM (1 mL) was added TFA
(1 mL) at room temperature and the solution was stirred for 0.1 h. The reaction mixture was
concentrate® 938 443¢4TUm and dried on the high vacuum pump for 1 h. ERAHHNE8E8(A0d8thg, 0.21
mmol) was added and the 5 mixture was suspended in DMF. Cs2CO3 (123 mg, 0.38 mmol) was
added in one portion and the solution was heated at 60 C overnight. The reaction mixture was cooled
to room temperature and diluted with water (20 mL) and extracted with EtOAc (3 x 15 mL), dried over
Mg804 and concentrated under vacuum. The crude malterial was purified by flash chromatography
(silica-gel, MeOH/DCM 1:49) 10 yielding the title compound (51 mg, 47%) as a clear brown oil. 1H
NMR (300 MHz, CDCI3) 8 7.20-7.15 (m, 2H), 7.01-6.95 (m, 2H), 4.12 (m, 2H), 3.95 (t, ,./ =
2H), 3.83 (s, 37_13)’ 3.0-Bdghara+9+/ -4 859-phenyl);huta p-hydEoxy -4 Bthe
1.60-1.53 (M, fdknlyRBKENYH-thdito

()

o 25). MS (ES) miz 508 (M + He). 15 Example 15
1-{3-Chloro-5-[3-(441 uoro-phenyl)-butoxV/1-6-12-(4-oxo-piperidin-1-v1)-ethgxv1l-
4-methoxv-2- Pife %Il-ﬁﬁg’nﬂ?ﬂa IePr uﬁ@?‘of‘%ﬁ@@ @2 %,Eiﬁ?ﬁéﬁawéi?ﬂ?énﬁ%‘r%@é

DCMd(O-S mL)m;bo%%Grﬁvaﬁ t@dd?‘drﬁxﬁlél mddmbmxﬁdcgﬁormml)saw)tbe @@vjéi@ncmixtummg )
stirred at -78 C for 0.5 h. Example 14 (29 mg, 0.056 mmaql) in DCM (3 x 200 1,1L) was ed and the
b @t NN

reaction MixtuteQR g P58 84667 z?ri@tﬂ/lﬁ (18 @»4, P8P ﬁ\gl‘)‘ the
reaction mixtugessize ¢ fr 3 Bether O-H haabo-2W3 2R091PH 32155 (T AP0/ 138, -006-TOF
before warming to 0 C and stirring for a further 0.5 h. The solvent was concentrated under vacuum and
the crude was(BurldY B284h dirdntatigraphy Mﬁ(@ﬁe}q@fé&q%mnfzgﬁo afford the title
compound (29 mg, 100%) as a clear oil. 1H NMR (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), 3.97 (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), 2.45{t, J = 6.3 Hz, 4H), 2.05-1.98 (m, 2H), 1.30 (d, J

= 6.9 Hz, 3H). MS (ES) m/z 506 (M + Fry E Z
561 44 '\(l)r -pherwl)-

1-(3-Ch|oro-642-(4,4-difIuoro-piperidin-l-vl)cst

F
10 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 =

15 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").

20 Example 8



butoxv1-4-methoxv-2-methvl-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
15 compoufiq290P#3810%6) as a clear yellow oil. 1H NMR (300 MHz, CDC By BAU20800138M, 2H),
7.01-6.95 (m, 2H), 4.05 (t, J = 5.7 Hz, 2H), 3.97 (t, J = 6.6 Hz, 2H), 3.84 (s, 3H), 3.11-2.89 (m, 1H),
2.66 (t, 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+). 20 Example 17 WO 2009/043117PCT/A132008/001480 - 68 -
143-Ch|oro-642-(3,3-difluoro-piperidin-1-v1)-ethoxv1-5§£3-(4-fluoro-phenvl)-
butoxy1-4-methoxv-2-methyl-phenyll-ethanone Example 8a (101 mg, 0.21 mmol) was reacted with
3,3-difluoropiperidine 5 hydrochloride (2.5 eq.) as describgd under General Procedure K to afford the
titte compound (37 mg, 33%) as a clear oil. 1H NMR |[(300|MHz, CDCI3) 87.20-7.15 (m, 2H),
7.01-6.95(m, 2H), 4.07 (t, J= 5.4 Hz, 2H), 3.97(& 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 3:1.94 (mseH), 1.90-1.74 (m, 4H), 1.29 (d, J=
6.9 Hz, 3H). MS (ES+) m/z 528 10(M + H+). Ex8mpl¢ 18°
18a)143-Chloro-5-11-(4-fluoro-phenvl)-butoxvl-6-4%2hydroxy-ethoxv)-4- 15
methoxv-2-methyl-phemill-ethanone

F
8a) 1-{2-(2-Bromo-ethoxy)-5-chloro-3-[3-(4-fluoro-phenyl)-butoxy]-4-

methoxy-6-methyl-phenyl}-ethanone

Example 7c¢ (511 mg, 1.34 mmol) was reacted with 1,2-dibromoethane (20.0 eq.)

5 as described under General Procedure F to afford the title compound (641 mg,
quantitative yield) as a light brown oil. '"H NMR (300 MHz, CDCls) § 7.20-7.15 (m,
2H), 7.01-6.96 (m, 2H), 4.26 (t, J = 6.2 Hz, 2H), 3.96 (t, J = 6.6 Hz, 2H), 3.84 (s,
3H), 3.49 (t, J = 6.2 Hz, 2H), 2.99 (m, 1H), 2.50 (s, 3H), 2.19 (s, 3H), 2.07-2.01 (m,
2H), 1.30 (d, J = 6.9 Hz, 3H). MS (ES*) m/z 487.3 (M + H").

O
Ci
o
\Oﬁ;\/\/”\)
0

F
8b) 1-[3-Chloro-5-[3-(4-fluoro-phenyl)-butoxy]-4-methoxy-2-methyl-6-(2-

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

10

Example 8a (100 mg, 0.21 mmol) was reacted with morpholine (6.0 eq.) as
15 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),



Example 7c¢ (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,
Et20/hexandPReT 4 Hiford the title compound (68 WO 2009/043117PCTYATZVRISH014890 - 69 -
mg, 67%) as a pale yellow oil. 1H NMR (300 MHz, CDCI3) 5 7.19-7.15 (m, 2H), 7.01-6.95 (m, 2H),
4.13-4.11 (m, 2H), 3.95 (d, J = 6.8 Hz, 2H), 3.84 (s, 3H), 3.76- 3.70 (m, 2H), 3.00 (m, 1H), 2.80 (t, J =
6.5 Hz, 1H), 2.50 (s, 3H), 2.20 (s, 3H), 2.06-1.98 (m, 2H), 1.29 (d, J = 6.9 Hz, 3H). MS (ES+) m/z
425.2 (M + H+). 18b)143-C h | oro-5-[3-(4-fluoro-p herA)=butoxyl-4-methoxv-2-methy1-642-
(Mtrazin-2-vloxv)-ethoxv1-phenvi}-ethanone A solution of Example 18a (43 mg, 0.10 mmol) and NaH
(4 mg, 0.10 mmol1)glin 10 anhydrous DMF&O.S mL) was heated to 60 C until H2 evolution cea e(z?
(approx. 0.1 hBRIGrEBBr M ATR (013 BrhbFvAaddi Gromie’ AR A AN o et
100 C overnighHy eggactenmidiHe 1Vas ¢@oled 100 e3P PRISIES ‘Jliked 98ty BPAE(I0 mL),
washed with water (10 mL) and NH4CI (10 mL), dried over MgSO4 and concentrated under vacuum.
The product was purified by flash 15 chromatography (silica-gel, EtOAc/hexane 1:3) to afford the title
compound (23grd pas a clear, yellow oil. 1H NMR (300 MHz, CDCI3) 6 8.23 (d, J = 1.5 Hz, 1H),
8.14 (d,J = Z.H—I_z?{ﬁérm.% (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), £35-4.32 (m, 2H), 3.96 (t, ../ = 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 20 (d, J = 6.6 Hz, 3H).0MS (ES+) m/z 503 (M + H+). Example 19 WO
2009/043117PCT/A132008/001480 - 70 - ¢i

AN

H

[}
0 O/\/N\O
O

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
10  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
15 (d, J=7.0 Hz, 3H).

Example 10



h lo ro-5-13-(4-fl uorophe nv1)-butoxvl-4-methoxv-2-methy I-6-(2-
11,2,41triazol-1-v1-ethoxy)-phenyll-ethanone Example 8a (85 mg, 0.17 mmol) was reacted with
1,2,4-triazo®¥ 22808@438Hd 5 CsCO3 (1.94 eq.) as described under GeneraPPldsEMN&EL14#Y the crude
mixture was purified by flash chromatography (silica gel, Et20) to afford the title compound as a pale
yellow oil (58 mg, 72%). 1H NMR (300 MHz, CDCI3) 5 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, 10 3H). MS (Esgi?'n'/z 476.2 (M + H+). Example 20
15143-Chloro-6-12-(3,3-difluoro-azetidin-1-v1)-ethoxv1-5-13-(4-fluoro-phenv0-
butoxv1-4-methoxy-2-methyl-phenvll-ethanone Examgle 8a (102 mg, 0.21 mmol) was reacted with
3,3-difluoroazetidine hydrochloride (2.6 eq.) as degcribeid under General Procedure K and the crude
WO 2009/043117PCT/A132008/001480 -71 ' as purifiedRy flash chromatography (silica gel,
hexane/Et20 60:40) to afford the title compaun aleyellgy oi)(39 mg, 37%). 1H NMR (300 MHz,
CDCI3) 67.20-7.17 (m, 2H), 7.01-6.95 (m, 2HY, 3.98-3.8X (m, 4H); 3.83 (s, 3H), 3.62 (t, J = 12.0 Hz,
4H), 2.99 (m, 1H), 2.80 (t, J = 5.6 Hz, 2H), 2.50 (s93H), 2.18 5(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-5-[3-(4-fluoro-phenyl)-butoxy]-4-methoxy-2-methyl-6-(2-piperidin-

1-yl-ethoxy)-phenyl]-ethanone

Example 8a (90 mg, 0.19 mmol) was reacted with piperidine (8.0 eq.) as described

5 under General Procedure G and the crude mixture was purified by flash
chromatography (silica gel, DCM/MeOH 100:0, 49:1) to afford the title compound
(40 mg, 43%) as a pale yellow oil. 'H NMR (300 MHz, CDCl3) § 7.20-7.15 (m, 2H),
7.01-6.95 (m, 2H), 4.07 (t, J = 6.0 Hz, 2H), 3.95 (t, J = 6.8 Hz, 2H), 3.83 (s, 3H),
3.00 (m, 1H), 2.59 (t, J = 6.0 Hz, 3H), 2.50 (s, 3H), 2.45-2.35 (m, 4H), 2.18 (s, 3H),

10 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

15 F
1-{3-Chloro-5-[3-(4-fluoro-phenyl)-butoxy]-6-[2-(4-fluoro-piperidin-1-yl)-

ethoxy]-4-methoxy-2-methyl-phenyl}-ethanone




10143-Chloro-6-12-(3,3-difluoro-pwrolidin-1-v1)-ethoxv1-5-13-(4-fluoro-pherwl)-
butoxyl-4-methoxv-2-methyl-phenvl}-ethanone Example 8a (83 mg, 0.17 mmol) was reacted with
3,3-difluoropyaftiieydrochloride (2.5 eq.) as described under General PYoEAA 08 %he crude
mixture was purified by flash chromatography (silica gel, hexane/Et20 70:30) to 15 afford the title
compound as a pale yellow oil (47 mg, 54%). 1H NMR (300 MHz, CDCI3) 67.20-7.15 (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$4.33-2.21 (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 +11+). 20 Example 22 WO
2009/043117PCT/A132008/001480 - 72 -

42-(3-Bromo- pEéﬁéQP}%%(@ﬂ)fgglﬁ(mﬂW@JbM@ﬁ/iﬁﬁﬁﬁ?&wﬂl 4-fluoropiperidine hydrochloride
methoxv-6- me(hvbﬁyﬁ‘véé SHL%'FFB% EnaB G etterhl Prageddré UMMy VAe rearedimikture was

1,3-dibromopropane (10.0 eq.) 5 as described under General Procedure F to afford the fitl com ound

(641 mg, quanBiifi @(d;'ﬁ Hyraiearanhy (slisAragb s eBeesy 2y 1 affeed e title

7.01-6.95 (m, %Jd?ngolﬂu&‘ @& r%é? 'Zﬁpxgﬂ'as:”ag?élb %éll@v? B BHINRIRA($D 03 K3, 490 H) —5675262
2H), 2.99 (m, 1H), 99 (m, 2&130(d\] 6.9 Hz, 3H). MS (ES+)

m/z 503.03M +H5) élz'b)ﬁﬂ[t; )1 4-B80EupHhy4 08 ko T-2.5h Efeoatl Hn(-d T3
morpholin-4- y'@@%@mh%éksethmoeeaéxﬁmnlﬁ)ZéadAQ B9, (MOdH)MBBOvES BHtethwith3s

morpholine (0.2’ mL, 2
(m, 2H) 218(s 3H), 2.05-1.97 (m, 2H), 1.94-1.81 (m, 4H), 1.30 (d, J = 6.9 Hz,

3H). MS (ES*) m/z 510.2 (M + H").

10 Example 12

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

15 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,

20 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



15 mmol) 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/brtfRr? /08 NNIMR (300 MHz, CDCI3) 8 7.20-7.15 (m, 2H), 7.01-8BGBARZ09$00U4KY0 (t, J=
6.4Hz, 2H), 3.94 (t, J= WO 2009/043117PCT/A132008/001480 - 73 - 6.7 Hz, 2H), 3.83 (s, 3H),
3.72-3.69 (m, 4H), 3.07-2.95 (m, 1H), 2.46 (s, 3H), 2.45- 2.40 (m, 6H), 2.18 (s, 3H), 2.02-1.99 (m, 2H),
1.88-1.79 (m, 2H), 1.30 (d, J = 6.9 Hz, 3H). MS (ES) m/z 508.3 (M + H+) 5 Examples 23 and 24 23)
143-Ch|oro-64341,1-dioxo-thiomorpholin-4-0)-propoxi/f-55'-134441uorophenyl)-butoxv1-4-methoxv-2-m
ethyl-phenvl}-ethanone 10 24)143-Chloro-5434441uoro-phenyl)-butoxyl4-methoxv-2-methy1-64341-
oxo-thiomorpholin-4-v1)-propoxyl-phenyll-ethanone A sglution of N-BOC-1,1-dioxothiomorpholine (85
mg, 0.365 mmol) in a mixture of DCM (1 mL) %lnd TEA (ImL) was stirred at room temperature for 0.1 h

before concentrating under vacuum and drying t satt of 1,1-dioxothiomorpholine
o oYY
o] N~

F

1-[3-Chloro-5-[3-(4-fluoro-phenyl)-butoxy]-4-methoxy-2-methyl-6-(pyridin-2-

yimethoxy)-phenyl]-ethanone

Example 8a (91 mg, 0.24 mmol) was reacted with 2-(bromomethyl)-pyridine

5 hydrobromide (1.6 eq.) as described under 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

10 Hz, 2H) 3.86 (s, 3H), 2.93 (m, 1H), 2.45 (s, 3H), 2.20 (s, 3H), 1.97-1.91 (m, 2H),
1.20 (d, J = 7.2 Hz, 3H). MS (ES*") m/z 472.2 (M + H").

Example 14

0O

Cl O/OH
N

15 F
1-{3-Chloro-5-[3-(4-fluoro-phenyl)-butoxy]-6-[2-(4-hydroxy-piperidin-1-yl)-

ethoxy]-4-methoxy-2-methyl-phenyl}-ethanone




15 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 K2CO3 (2.16 eq.) under General Procedure L. The crude
mixture was\fAKEB3A tlash chromatography (silica gel, hexane/Et20 1:4-PHEAH2ANSN1HE0) to afford
23 (14 mg, 14%) and 24 (13 mg, 13%) as clear colourless oils. 20Example 23: 1H NMR (300 MHz,
CDCI3) 87.19-7.15 (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 = 8% Hz, 3H). MS (ES+) m/z 556.2 (M + H+).

WO 2009/043117PCT/A112008/001480 - 74 - Example 24: 1H NMR (300 MHz, CDCI3) 87.19-7.15

320-2.65 (m, 3P SHOAINHRC A DsEmpstsine: g e S e} ABedId bl .
3H), 2.04-1.954% attted FEAL(I mI)Satirodi)ichipefgiule-4nd the SbiltoMWwdE Stired Zar40. 2 KM +
(2.93 . 30 B SAEATbHER B RSN EREERIRD . ARSRt B dh ROSEALRSL Al dTbeeer
General Procagigigurh apdnt_fpe foude hrEmingks 8arifaD bmga@zhrmnm?gmmxadﬂ&mw the
R SR N A, AW o VR
(m, 4H). 25b)pdRidrdimdttiexsutiothyias-KéatednatB0oyiiD veyfigghtrtine rééction mixture was
2009/043117RGTIAF 3200800 ér%%érg?u're and diluted with water (20 mL) and extracted with
EtOAc (3 x 15 mL), dried over MgSO,4 and concentrated under vacuum. The crude
material was purified by flash chromatography (silica-gel, MeOH/DCM 1:49)
10 yielding the title compound (51 mg, 47%) as a clear brown oil. 'H NMR (300 MHz,
CDCl) 8 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 (m, 1H), 2.96-2.68 (m, 4H), 2.50 (s, 3H), 2.18 (s, 3H),
2.05-1.93 (m, 4H), 1.60-1.53 (m, 4H), 1.29 (d, J = 6.9 Hz, 3H). MS (ES*) m/z 508
(M + H).
15

Example 15
0

Cl o -
~ /\/g
(o] 0

F .
1-{3-Chloro-5-[3-(4-fluoro-phenyl)-butoxy]-6-[2-(4-oxo-piperidin-1-yl)-ethoxy]-
4-methoxy-2-methyl-phenyl}-ethanone

20 To a solution of DMSO (24 ulL, 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 -



Example 25a (0.500, 1.76 mmol) was reacted as described under General Procedure B to give the title
compound (543 mg, 95%) as light cream oil. 1H NMR (300 MHz, CDCI3) 8 7.12-7.31 (m, 5H), 6.44 (s,
1H), 3.78 (sSWAHR03/6#81%] 3H), 2.57-2.66 (M, 4H), 2.49 (s, 3H), 2.23 (s, 3H)PECBAUZDRIN1489). 5 25¢)
1 -(2-Hydroxv-4-methoxv-6-methy1-3(4-phenvlbutyl)phenvl)ethanone Example 25b (0.54 g, 1.65
mmol) was reacted as described under General Procedure C to give the title compound (0.51 g, 99%)
as light cream oil. 1H NMR (300 MHz, CDCI3) 8 13.366(3, 1H), 7.27-7.10 (m, 5H), 6.25 (s, 1H), 3.83 (s,
3H), 102.7-2.5 (m, 10H), 1.7-1.5 (m, 4H). 25d) -67-
144-Methoxy-6-methy1-2-(2-morpholin-4-A-ethoxv)-3-(4-phenvl-butyl)- phenvll-ethanone 15

Example 25c¢ (63 mg, 0.15 mmol) was reacted over two steps in the same manngr as d?scribed for
Example I roAB1C TG CAFIIOR P bas GrRTcR Aoy iaTRED Rt (BB VAR (300

s (5, B A e oy Akl PG MastbvoMadogfayor).
. S, , £,04 L. m S, , L.l2- ). , 4r). 0
2009/043117#8‘!?&1%%0@482%’1%6‘3'\5}61-1@% og mezgg? compound (29 mg, 100%) as a
143-Chloro-6-gshipsi-HnRINIRY SO0 RiPL -B HERNS 7 R0 )PhgRY 2 B e tharoe @ sEranag, 260 (379

mg, 1.18 mmol) was reacted as described under General Procedure D to give the title compaund (200
0, 50%)’as ey Bz IO (00T B. L e B $88dRs St 3718720 HMerif N % (5 B,
2.7-2.58 (M, 7TH)= B3 Kz, 3AN) 120231 ®AL B, BA)HED 2H), 2.51 (s, 3H), 2.45 (t, J = 6.3 Hz, 4H),

2.05-1.98 (M, 2H), 1.30 (d, J = 6.9 Hz, 3H). MS (ES*) m/z 506 (M + H").
(0]
F
Cl
o
\Oﬁit\/N
(o]

10 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 16

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
15 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").
20
Example 17



26b) 1-(3-Chloro-4-methoxy-2-methy1-6-(2-morpholinoethoxy)-5-5(4-phenyl butyl)phenyflethanone
Example 26a (117 mg, 0.26 mmol) was reacted over two steps in the same 15 manner as described
for ExampleWOra8h9/9481The title compound was afforded in 51% vyield (79 nR§TO¥ERPEMpB%S a
colourless syrup. 1H NMR (300 MHz, CDCI3) 5 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). WO
2009/043117PCT/A132008/001480 - 77 - Example 27 1
-(3-ChIoro-4-methoxy-2-.methyl-5-(4-phenylbutyl)-6-(26-§p'yridine-2-y1) 5 ethoxy)phenyl)ethanone
Example 26a (47 mg, 0.136 mmol) was reacted with 2-(pyridin-2- yl)ethyltrifluoromethanesulphonate
(0.3 mL) according to General Procedure F to give the fitle compound (38 mg, 60%). 1H NMR (300
MHz, CDCI3) 88.54 (dd, 1H), 7.57 (t, 1H), 7.28-7.08 (r, 7H), 4.09 (t, J = 6.3 Hz, 2H), 3.75 (s, 3H),
3.11 (t, J = 106.3 Hz, 2H), 2.54 (t, J = 6.9 Hz, 2 447t, J £ 6.9 Hz, 2H), 2.35 (s, 3H), 2.18 (s, 3H),
1.56-1.43 (m, 4H). Example 28 15 ~o o F
1-(3-Chloro-6-(2-(cyclopentylamino)ethoxy)-4-me oxy-2-methyI-F6-(4-phenyI butyllphenynethanone
Example 26a (64 mg, 0.14 mmol) was reacted oyer two steps in the same manner

F
1-{3-Chloro-6-[2-(3,3-difluoro-piperidin-1-yl)-ethoxy]-5-[3-(4-fluoro-phenyl)-
butoxy]-4-methoxy-2-methyl-phenyl}-ethanone
Example 8a (101 mg, 0.21 mmol) was reacted with 3,3-difluoropiperidine

5 hydrochloride (2.5 eq.) as described under General Procedure K to afford the title
compound (37 mg, 33%) as a clear oil. 'H NMR (300 MHz, CDCl3) § 7.20-7.15 (m,
2H), 7.01-6.95 (m, 2H), 4.07 (t, J = 5.4 Hz, 2H), 3.97 (td, J=6.9, 1.5 Hz, 2H), 3.83
(s, 3H), 3.05-2.83 (m, 1H), 2.75-2.68 (m, 4H), 2.50-2.46 (m, 5H), 2.18 (s, 3H),
2.13-1.94 (m, 2H), 1.90-1.74 (m, 4H), 1.29 (d, J = 6.9 Hz, 3H). MS (ES") m/z 528

10 (M+H).
Example 18
o}
o]
~o o>
o)
F
18a) 1-[3-Chloro-5-[3-(4-fluoro-phenyl)-butoxy]-6-(2-hydroxy-ethoxy)-4-

15 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



as described for Example 2. The title compound was afforded in 55% yield (46 mg) WO
2009/043117PCT/A132008/001480 - 78 - over 2 steps. 1H NMR (300 MHz, CDCI3) 8 7.28-7.11 (m,
5H), 3.81 (t,WQ=2808/431H), 3.78 (s, 3H), 3.09 (q, J = 6.6 Hz, 1H), 2.84 (t, PEBAIRIPSHOMNSY 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). 5 Example
29 29a) 2-14-RS-(4-Fluorophenyl)penty11-1,3-dimethoxy-5-methylbenzene 3,5-Dimethoxytoluene
(0.25 mL, 1.70 mmol) and 4-[RS-(4-fluoropheny1)] 10 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%). 1H NMR
(300 MHz, CDCI3) Z. 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), 2.53-2.50h, BFPh)oaspaspaie)yelion 1ol (th NMRH§3Q %Mb@s%ﬁ%)ﬁ 3‘59( 15 @M AH)3H).

WO 2009/043%@?5’9’6“@:%2995/0911@&1'731 m, 249), %95 (d) J = 6.8 Hz 2H), 3.84 (5, 3H), 3.76-

-(3-(4-RS-(4-Fluorophenvl pe 1)-2,4-dime 6- methylphenvbethanone; Examp le 294 (166 mg,
056 mmol) wib e CH AT Y (e @ra-l’P‘rd%/ 1o 810, G aaHs GALIbAB0 Re A Doss

yield (189 mg)z.bH-N.W((ﬁPQMW.Qg (d, J = 6.9 Hz, 3H). MS (ES*) m/z 425.2 (M + H").
5

Cl

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
10  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
15 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
20 (d, J=6.6 Hz, 3H). MS (ES*") m/z 503 (M + H").

Example 19



5CDCI3) 8 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). 29c)
1-(3-(4-(4-FNE &3 ¥denty1)-2-hydroxv-4-methoxv-6- 10 methylphenvb&aEA38088044§ple 29b
(189 mg, 0.56 mmol) was reacted as described under General Procedure B to give the title compound
in 98% yield (178 mg). 1H NMR (300 MHz, CDCI3) 8 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%5 3H), 2.56 (s, 3H), 1.61-1.5 (m, 2H), 1.5-1.2
15(m, 2H), 1.18 (d, J= 7 Hz, 3H). WO 2009/043117P Q/‘A132008/001480 - 80 -29cl)
1-(4-Methoxy-6-methy1-2-(2-morpholinoethoxv)-3-14-RS-(4- fluorophenyl)pentyl)1 phendlethanone
Example 29¢ (14 mg, 0.04 mmol) was reacted with 4-(260hloroethyl)-morpholine hydrochloride (9 mg,
0.05 mmol) as described under General Proclgplure | anfil the 5 crude product was purified by flash
chromatography (silica-gel, DCM/EtOAc/Me0 y :8:2),*—F€5‘l fford the title compound (5 mg,
26%) as a colourless oil. 1H NMR (300 MHz; /.BQ-}NL%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). 10 Example 30
143-14-RS-(4-Fluoropheminpenty11-4-meth -methy1-2-(2-pyridin-241- 15
ethoxy)phenvllethanone

F
1-[3-Chloro-5-[3-(4-fluorophenyl)-butoxy]-4-methoxy-2-methyl-6-(2-
[1,2.4]1triazol-1-yl-ethoxy)-phenyl]-ethanone
Example 8a (85 mg, 0.17 mmol) was reacted with 1,2 4-triazole (2.5 eq.) and

5 CsCOj; (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,
10  3H). MS (ES*) m/z 476.2 (M + H").

Example 20

F
15  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



Example 29c was reacted with 2-(pyridin-2-yl)ethyltrifluoromethanesulphonate according to General
Procedure F a to give the title compound (22%). 1H NMR (300 MHz, CDCI3) 88.55 (d, 1H), 7.60 (t,
1H), 6.91-79© @0%9M315.41 (s, 1H), 4.05 (t, J = 6.3 Hz, 2H), 3.73 (s, 3H), FEF/AUI08HBI439 2H),
2.59-2.68 (m, 2H), 2.34- 202.41 (m, 4H), 2.20 (s, 3H), 1.15-1.58 (m, 7H). MS (ES) m/z 450.1 (M + H+).
Example 31 WO 2009/043117PCT/A132008/001480 - 81 - 31la)
1-(3-Chloro-5-(4-(4-fluorophenvl)pentvl)6-hydroxv-4-methoxv-2- methylphenvl) ethanone Example
29¢ was reacted as described under General Proceddre D to give the 5 title compound in 47% yield.
1H NMR (300 MHz, CDCI3) 8 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 31b)
1-(3-Chloro-5-{A ! %Br‘%\‘ﬁﬁ%‘éﬁ% %%éﬁB@?ﬂ(@ﬁ'}Y-éﬁé%gﬁihi\ﬁi@ sELb B0
ethoxy)phenvligibenaone tEeaourpdladvas tepeliedyelientil $85pmig, tBZ %anieirivRe(300deHezbed
for Example If from 1d. The title compound was afforded in 35%%ield oyer 2 steip% 5?85%3?@9)0

MHz, cDCI3) §8Gl Pge4fhi/oH), Blodd)e (nd 1B (7B. 269 (i 98534y &M @
2.6-2.53 (M, 48152 (b 2.451@00 HD), )0 250Slth, 1161 1A 8dt, IHH-5.6 Hz, 2H), 2.50 (s, 3H), 2.18

5 (s, 3H), 2.07-2.01 (m, 2H), 1.30 (d J = 6.9 Hz, 3H). MS (ES*) m/z 500.1 (M + H").

0]
F
) ﬁF
N
0

F
10' 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 21

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
15 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").
20
Example 22



WO 2009/043117PCT/A132008/001480 - 82 - Example 32
1-11-Chloro-5-14-(4-fluoro-phenyl)-pentv11-4-methoxy-2-methy1-6-(2-pyridin-2- 5
yl-ethoxy)-pWehyefi4dhGne Example 31a was reacted with PCT/AU2008/001480
2-(pyridin-2-yl)ethyltrifluoromethanesulphonate according to General Procedure F to give the title
compound (40%). 1H NMR (300 MHz, CDCI3) 5 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 10Hz, 2H),
2.57 (m, 1H), 2.32-2.44 (m, 2H), 2.29 (s, 3H), 2.17 (s,‘glzl)', 1.18-1.49 (m, 4H) 1.15 (d, 3H). Example 33
15 33a) ethanone 1 -(3-(3-(phenyl)propoxy)-2-hydroxy-4-methoxv-6-methylphenvl) WO
2009/043117PCT/A132008/001480 - 83 -

Cl

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.)
5 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")
10

Cl

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
15 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 =



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. 5
33b)1-14-MBtR3NWEHEthy 1-2-(2-morpholin-4-v1-ethoxv)-3-(3-phenvl- prog$xi/NERSP148hanone
Example 33b was prepared in a using a similar method as used in the conversion from 1d to 1f. 1H
NMR (300 MHz, CDCI3) 67.30-7.15 (m, 5H), 6.47 (s, 1H), 4.12 (t, 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 10= 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 + HI). Example 34 15 34a)
1-13-Chloro-6-hydroxv-4-methoxv-2-methvl-5-(3-phenyl-propoxv)phemil-ethanone Example 33a was
reacted as described u [ ' [ % Vi

nder General Procedure D to give the ;[htlge compound mé&@g@%}&l—&ﬁ%ﬁ

(300 MHz, CDR3§E-7288¢m,; &S a3ty 3352006 D 686 41 3R 6B 0dElb
2.40 (m, 6H), 2.18 (s, 3H), 2.02-1.99 (m, 2H), 1.88-1.79 (m, 2H), 1.30 (d, J = 6.9

Hz, 3H). MS (ES*) m/z 508.3 (M + H")

5 Examples 23 and 24

(0] O
Cl Cl
o 07N o 0" >N
0 @(\:O 0 k/js\\o
F F

23) 1-{3-Chloro-6-[3-(1,1-dioxo-thiomorpholin-4-yl)-propoxy]-5-[3-(4-fluoro-
phenyl)-butoxy]-4-methoxy-2-methyl-phenyl}-ethanone

10 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

15 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.

20 Example 23: 'H NMR (300 MHz, CDCl3) §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*).



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+). 5 34b)1 -12-(2-Bromo-ethoxy)-5-chloro-4-methoxy-6-methy1-3-(3-phenvl-
propoxy)-ph¥@Metasldie Example 34a (4.3 g, 17 mmol) was reacted witRATAHNSAGEane (40
mL) as described under General Procedure F to afford the title compound (5.5 g, 100%) as a red oil.
1H NMR (300 MHz, CDCI3) 8 7.33-7.18 (m, 5H), 4.30 (t, J = 6.3 Hz, 102H), 4.09 (t, J = 6.3 Hz, 2H),
3.89 (s, 3H), 3.51 (t, J = 6.0 Hz, 2H), 2.83 (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+). 34c) h loro-6-(2- cycIZ)‘be ntylam no-eth
oxv)-4-methoxv-2-methy1-5-(3- 15 ph e nyl-propoxv)-phenyll-ethanone Example 34b (217 mg, 0.48
mmol) was reacted with @é lppentylamine as described under General Procedure Béexce hea&ed to

65 C) and the EXREMALA TN MR EREMERafddeh il g, et P 3(5' he

title compoundyl({ng.£68°) 135, %9"31%'%&4&(3@9/”6?5 QECZW)537 R4, 18H)N 3205:12)95 ¢rA, (1, J
= 5.1 Hz, 2H)407§J 6.3 Hz, 2H), 3.88 (s, 3H), 3.24-3.04 (M

2000/043117PH)IAd 9503dDdMistH)e2 7:9=5 6? Mp 2)ine-2 éhft 2443 B 933, 24y @485 231h.2.04

(m, 2H), 1.85- 127187((3 §H) .69-1.66 (@, &HJ)) Wt Y6V @7 3Pizl 3|1 - BBOMd 2H)= 89 (#S)3Rf 460
(M + He). 5 Example 3
5 MS(ES’ )m/z5402(M+H ).

Example 25

25a) 1,3-Dimethoxy-5-methyl-2-(4-phenylbutyl)benzene
10  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),
15  1.53-1.67 (m, 4H).

25b) 1-(2,4-dimethoxy-6-methyl-3-(4-phenylbutyl)phenyljethanone




143-Chloro-6-12-(3,3-difluoro-azetidin-1-y1)-ethoxv1-4-methoxv-2-methyl-5-(3-
phenyl-propoxy)-phemill-ethanone Example 34b (105 mg, 0.23 mmol) was reacted with
3,3-difluorodyetr@té 43 ¥ydrochloride (2.0 eq.) as described under GeneraPPlasE&N&09148) the crude
mixture was purified by flash chromatography (silica gel, hexane/Et20 70:30) to afford the title
compound (21 mg, 20%) as a light orange oil. 1H NMR (300 MHz, CDCI3) 37.33-7.20 (m, 5H), 4.07 (t,
J=6.5Hz, 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), 152.12-2.06 (m, 2H). MS (ES) rriiZ%488.2 (M + He). Example 36 WO
2009/043117PCT/A132008/001480 - 86 -
143-Chloro-4-methoxyv-2-methy1-5-13-phenyl-propoxv)-6-(2-thiomorphaolin-4-
yl-ethoxv)-phe@MBlRafdAe eé)@é%plé) 48 P&d" JYCEINS HRSSIREA o MIIGl e BFR8M as
described undpréedees BabRinecthy eifk (5ARIBITRAISA S0orhg, OB kS dightidreansdil pUHTMRY

flash chromatography (silica-gel, EtQAc/hexane 1:4) yielding the title compound_(166_mg, 79%) as an
oil. 1H NMR (éggfﬁ)ﬂﬁg]@@@%}% §.531-?.’523(171(,”3145,"1?:1@-&%0é‘s(n{"ll)H)'?-§p§3g 53 );3-:%2(&1 KL g.3,
7.5 Hz, 2H); 27627 36 (iR BAS @4 $M), 823265 23(8), 315 2.29 (@, AM).2.13-2.03 (m, 2H). MS
(ES) nn/z 478 (M + He). 10 Example 37 1-13-Chloro-642-(3,3-difluoro-pigrolidin-1

25¢) 1-(2-Hydroxy-4-methoxy-6-methyl-3-(4-phenylbutyl)phenyl)ethanone
Example 25b (0.54 g, 1.65 mmol) was reacted as described under General

Procedure C to give the title compound (0.51 g, 99%) as light cream oil. '"H NMR
(300 MHz, CDCl3) & 13.36 (s, 1H), 7.27-7.10 (m, 5H), 6.25 (s, 1H), 3.83 (s, 3H),
10 2.7-2.5(m, 10H), 1.7-1.5 (m, 4H).

25d) 1-[4-Methoxy-6-methyl-2-(2-morpholin-4-yl-ethoxy)-3-(4-phenyl-butyl)-

phenyl]-ethanone

15 Example 25¢ (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).



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, h&¥hHYA4RI 170:30) to afford the title compound as a pale yellowP§iF(AD249§/0968)). 1H NMR
(300 MHz, CDCI3) 5 20 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 (Er) m/z 482.1 (M +
hl+). Example 38 WO 2009/043117PCT/A132008/001480 - 87 - 1 43-C hlo ro-6-12-(3-hvd
roxv-azetid n-1-vb-ethoxv1-4-methoxv-2-methvl-5-(3-'&%‘mtl-propoxv)-phenvll—ethanone Example
34b (207 mg, 0.46 mmol), CsCO3 (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/Et20 1:1) to afford the title compound as a pale yellow oil (34 mg,
16%). 1H NMigxapRpize CDCI3) 87.33-7.20 (m, 5H), 4.40 (quintet, J = 5.7 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,&H), 2.96-2.91 (m, 102H), 2.85-2.80 (m,
2H), 2.73 (t, J = 5.7 Hz, 2H), 2.51 (s, 3H), 2.19 (SC3H), P.13§2.03 (m, 2H).-MS (ESe) m/z 448.2 (M +
He). Example 39 15 !

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

5 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).

10

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

15 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).



143-Chloro-6-1243-0x0-azetidin-1-v11-ethoxyl-4-methoxy-2-methyl-5-(3-
phenyl-propoxv)-phenvll-ethanone Oxalyl chloride (14 pt, 0.17 mmol) was added to a solution of
DMSO (22 PYO3%1Y¢iBI) in anhydrous DCM (0.5 mL) at -78 C was addedPATdAHZIPEQBLHHR mixture
WO 2009/043117PCT/A132008/001480 - 88 - was stirred at -78 C for 0.5 h. Example 38 (25 mg, 0.05
mmol) in DCM (3 x 200 1.114 was added and the reaction mixture was stirred at -78 C for 0.75 h.
Triethylamine (84 1.11, 0.60 mmol) was added and the reaction mixture stirred for a further 0.5 h at
-78 C before warming to O C and stirring for a further 04 R. The 5 solvent was concentrated under
vacuum and the crude was purified by flash chromatography (silica gel, Et20) to afford the title
compound (13 mg, 59%3 as a pale yellow oil. 1H NMR (300 MHz, CDCI3) 5 7.30-7.20 (m, 5H), 4.13 (s,
4H), 4.10 (t, J=2% —%H), 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 + H4). |0 Example 40
143-Ch|oro-6-(2-dimethylamino-ethoxy)-543-(441uoro-8henyI)-butoxv1-4- 15
methoxy-2-methvl-phenvl}-ethanone Example 8a {50 mg, 0.10 mmol) was reacted with 1.0 M solution
of dimethylamine in THF (1 mL, 1 mmol) at ' . The*s0jvent was removed under vacuum
and the crude mixture was suspended in EtZ% d | (10 mL). The ethereal layer was
separated, dried over MgSO4 and evaporated t ess. The isolated white solid was again
suspended in mixture of Et20 and hexane (1/9) sohicated for 1 minute and solid was filtered and dried.
The isolated solid was suspended in DCM and washed with NaHCO3 (aq) solution. The organic

1-(3-Chloro-4-methoxy-2-methyl-5-(4-phenylbutyl)-6-(2-(pyridine-2-yl)
5 ethoxy)phenyl)ethanone

Example 26a (47 mg, 0.136 mmol) was reacted with 2-(pyridin-2-
yl)ethyltrifluoromethanesulphonate (0.3 mL) according to General Procedure F to
give the title compound (38 mg, 60%). '"H NMR (300 MHz, CDCl5) & 8.54 (dd, 1H),
7.57 (t, 1H), 7.28-7.08 (m, 7H), 4.09 (t, J = 6.3 Hz, 2H), 3.75 (s, 3H), 3.11 (t, J =

10 6.3 Hz, 2H), 2.54 (t, J = 6.9 Hz, 2H), 2.44 (t, J = 6.9 Hz, 2H), 2.35 (s, 3H), 2.18 (s,
3H), 1.56-1.43 (m, 4H).

Example 28

15
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)



layer was dried over MgSO4 and evaporated to dryness to afford the title compound as a pale yellow
oil (26 mg, 56%). 1H NMR (300 MHz, CDCI3) 67.20- WO 2009/043117PCT/A132008/001480 - 89 -
7.15 (m, 2HYOQ B9 93 I, 2H), 4.05 (t, J =- 6.0 Hz, 2H), 3.96 (t, J = 6.6 HZ Y U2083Q&148¢1),
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+) m/z 452.2.2 (M + H+). 5 Example 41 143-C h loro-5-[3-(4-flu
oro-p henyl)-butoxv1-6-(2-i m idazol-1-yl-ethoxv)-4- 10_methoxy-2-methyl-phenvll-ethanone
Example 8a (50 mg, 0.10 mmol) was reacted with imidd2ole (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 affB¥gteSteRRe EoMYRPIMHF-GR AN 3% fnd] 4806 PHM RifiR(3d M, HZ,

CDCI3) 89.57 thy) W1rg/(333by, 3t/ (49 4481211402 BAGH D, 21) 3440 the), 2217-4.67 (Shﬁ,,
2H), 3.89-3.76 (m, 5H), 2.88-2.93 (m, 1H), 2.32 SggH% 2.1%5 3H) 1.94-1.96& 2H3)§§%27( ,J =
6.6Hz, 3H). M '(ﬁrs%)l%)(z*&l#)z R0 (8. 3Hb ER8mLIBAM\wH)2deshdd (mpBHal SR0&8d e -
90 - 143-Chlogg4§-11-(4-fluoro-phenv1)-butomil-4-methoxv-2-methyl-6-12-((S)-3-
methyl-mosrpholin-4-v1)-ethoxv1-phenvi)-ethanone

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)]
10 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,
15  2H), 1.38-1.43 (m, 2H), 1.35 (d, J = 8.1 Hz, 3H).




Example 8a (74 mg, 0.16 mmol) was reacted with (S)-3-methylmorpholine (3.0 5 eq.) as described
under General Procedure G and the crude mixture was purified by flash chromatography (silica gel,
hexane/Et289.3009 ¥ dTd the title compound as a pale yellow oil (51 mg, SSTHAUIHRRAIRIB00 MHz,
CDCI3) 5 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, 101H),
2.55-2.35 (m, 6H), 2.18 (s, 3H), 2.07-1.96 (m, 2H), 129 d, J =6.9 Hz, 3H), 0.96 (d, J = 6.0 Hz, 3H).
MS (Er) m/z 508.2 (M + H+). Biological data 15 PotenCy f compounds to inhibit the human Kv1.3 ion
channel was determined as follows: EC50 values for inhibition of Kv1.3 currents were determined by
the method according to_Schmitz eta| (2005 Molecular Pharmacolo 68, 1254-1270 with the
20following difRSIBhcek{3-(dnkis : pienyhpgntyils2drdime 8S2-hKv1.3) or Chinese
Hamster Ovarmgbp@mﬁmﬁaﬁgected with hKvl 3 were used in place of transfected rat L929
cells. -91- 2. All electroph%hlolo was performed usmg planargf atch clamp (Port-A-Patch, Nanio

Technologies GXAAPLARS) (Ho s Qo8 omBRloMESHARIF M?%QB%IH@@%(@W{‘W

determined from&a&aaa&@desgve&nert&%dﬁimpbtmaqd 9% Jieldese ¢alls. TAINMR BeoMidz,

Numbers Structure EC50 Kv1
5 CDCl3)é7. 13708 (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-

10 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

15 (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

5 title compound in 47% yield. '"H NMR (300 MHz, CDCl5) & 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
10 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,

15 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).



<50nM8b <50nM 10 . <50nM 12 Cl ,111P-00SO0

WO 2009/043117 PCT/AU2008/001480

-82-

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
5 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

10 =7.3Hz 2H), 262 (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

15
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)-phenyi]l-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, CDCls) & 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
+ H").

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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Example Structure ECs0 Kv1.3
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clamp (Port-A10Patch, Nanion Technologies Gmbh, Munich) in contrast to conventional patch clamp.
WO 2009/043117PCT/A132008/001480 - 101 - 3. EC58%alues shown were determined from
averaged dose response data obtained from 3 or more cells. '

Example Structure ECs0 Kv1.3
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Example 7d Selectivity for Kv1.3 over Kv1.1: 45-fold, selectivity for Kv1.3 over 5Kv1.5: 37-fold.
Example 8b Selectivity for Kv1.3 over Kv1.1: 33-fold, selectivity for Kv1.3 over Kv1.5: 35-fold. The
reference inIQILYPEUIIdation to any prior publication (or information derive@GU AR 0d4#8® any
matter which is known, is not, and sheould not be taken as an acknowledgment or admission or any
form of suggestion that that prior publication (or information derived from it) or known matter forms part
of the common general knowledge in the field of endeavour to which this specification relates.
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10 substituted lower alkyl, optionally substituted aryl, -OR, -C(0)R, -C(0)OR, - OC(0)R (where R is
selected from hydrogen, optionally substituted alkyl, optionally substituted alkenyl, optionally
substituted 3HAY/Bbtldhally substituted C3_7 cycloalkyl, optionally substiREddAESIEIdRA
optionally substituted heteroaryl, and optionally substituted aryl), -C(O)NR'R", -NR'C(0)R" and -NR'R"
15 (where R' and R" are independently selected from hydrogen or lower alkyl), and wherein at least
one of R1 and R2 is other than hydrogen; R6 is selected from cyano, halo, nitro, optionally substituted
alkyl, optionally 20 substituted alkenyl, optionally substitifed alkynyl, optionally substituted aryl,
optionally substituted heteroaryl, optionally substituted C3_7 cycloalkyl, optionally substituted 04-7
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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-

10
patch

clamp.

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



25 substituted heterocyclyl, and optionally substituted aryl), -C(O)NR'R", -NR'C(0)R" and -NR'R"
(where R" and R" are independently selected from hydrogen or lower alkyl); R4 is selected from
substituted ¥ 28Ust¥LitEd aryloxy, optionally substituted 30 heteroaryl, optiohAR28 it itikd
heteroaryloxy, optionally substituted heterocyclyl, optionally substituted heterocyclyloxy or -NR™R"
(where R™ is selected from hydrogen, optionally substituted alkyl, optionally substituted alkenyl,
optionally - 104 - substituted alkynyl, optionally substituted C3_7 cycloalkyl, optionally substituted
heterocyclyl, optionally substituted heteroaryl, and op'tile lly substituted aryl, and where R" is selected
from optionally substituted alkyl, optionally substituted alkenyl, optionally substituted alkynyl, optionally
substituted C3_7 ¢ycloalkyl, 5 optionally substituted heterocyclyl, optionally substituted heteroaryl, and
optionally subsTituted=gsp AHRS RMOMBCHE% SR GIRIRER, OB R HE0SH PosraRaRy toE el
aryloxy, optionally sulbsiiflified feier ooy maprtassllly, substituted heteroaryloxy, optionally 10 substituted
heterocyclyl, optionally substituted heterocyclyloxy or -NHR" (where R" is selected from hydrogen,
optionally substituted alkyl, optionally substituted alkenyl, optionally substituted alkynyl, optionally
substituted C3EXanyipllealksll, Splaetiaity SobHiItSd dvaserkosclyl 4 fisldalbetedtititytéor HetdrGaoteand
optionallyd?ub%&tgt%d ij% %5 2. A compound according to claim 1 or a salt thereof wherein R1 and
R2 are indepehdently“sel J: ed from cyano, halo, nitro, optionally substituted lower alkyl, optionally
substituted aryEx4M|eC8b) FSele@@ify, FOCI)R Jvdare Rvis. $el88ténldroselbytivityeforoidrligver
substituted alkyl, f tlc}?]%q#g/l gubstituted alkenyl, 20 optionally substituted alkynyl, optionally substituted
C3 7 cycloalkyy ptionally substituted heterocyclyl, optionally substituted heteroaryl, and optionally
substituted aryl), -C(O)NR'R", -NR'C(0)R" and -NR'R" (where R" and R" are independently selected

from hyd | Ikvl).. preferably R1 and R2 are i ntly. sel ,
nalo, optional SEHSTRIRN R HD IR SRerTEANEheto. AT R RUATERO RS) TR i Bdp0eayerne
substitutétl lovieomallity|, antb-@y) Nt r(whéshiis KreowinR |sareoin ceyske seuttl setcute thikem as/dvogen

I lkyl). ing.; ' in R6 i d
fom cyano, nAGK SRR BE R PRt S A TRG S TR i b s
alkynyl, optiongdlyistdrstiatien _delmmmpt)cmdhpcwbsﬂwﬂed fosns partoaiithe -Cooprionaggneral
substituted IOVY(‘%W&Q’Q Tﬂ%gnﬁéll\ﬁ of endeavour to which this specification relates.

15 Throughout this specification and the claims which follow, unless the context
requires otherwise, the word "comprise", and variations such as "comprises" and
"comprising”, will be understood to imply the inclusion of a stated integer or step or
group of integers or steps but not the exclusion of any other integer or step or

group of integers or steps.



- 105 - substituted C3_7 cycloalkyl, or -0-optionally substituted heteroaryl, preferably R6 is selected
from halo, optionally substituted alkyl, or -0-optionally substituted lower alkyl. 5 4.A compound
according to any one of claims 1 to 3 or a salt thereof wherein L is a divalent linker group of 2-6 atoms
in length selected from C2-6 alkylene, C2-6 alkenylene, or C2_6 alkynylene, each of which may be
optionally substituted by a lower alkyl group. 10 5.A c ound according to any one of claims 1 to 4 or
a salt thereof wherein L' is a divalent linker group of 1-6 atoms in length selected from C1_6 alkylene,
C2-6 alkenylene, or C2_6 alkynylene. 6.A compound according to any one of claims 1 to 5 or a salt

thereof Where N i I_-_fS#JP t r n: bstituted aryloxy,
optionally subst edLhA?Pﬁroary dﬁc@];ﬁgq Itu eﬁetgr%%ry oiﬁ&gpg&g’ ally substituted

heterocyclyl, or optionally substituted heterocyclyloxy, preferably R7 is optionally substituted aryl. 20
7.A compound, accordi f g\}(ereof wherein Y'is O. 8. A compound
according to g%ly oneg‘?%ftﬁ) q%%%rrﬁiﬁgﬁliéﬁg ?cé{l[ﬁﬁr%l#\ iIs0and Y is a single bond or 0. 25
9. A compound of formula (Ia) or a salt thereof: - 106 -

Re O
Ry
Rs 0)
LI
R, Y~ R,
%
5 SR,

wherein

R: and R, are independently selected from hydrogen, cyano, halo, nitro, optionally
10 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"

15 (where R"and R" are independently selected from hydrogen or lower alkyl), and

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

Rs is selected from cyano, halo, nitro, optionally substituted alkyl, optionally
20 substituted alkenyl, optionally substituted alkynyl, optionally substituted aryl,
optionally substituted heteroaryl, optionally substituted Cs.; cycloalkyl, optionally
substituted C,.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 C37 cycloalkyl, optionally substituted heterocyclyl,
25 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);



R7 wherein 5 Ri and R2 are independently selected from hydrogen, cyano, halo, nitro, optionally
substituted lower alkyl, optionally substituted aryl, -OR, -C(0)R, -C(0)0OR, - OC(0)R (where R is
selected from hydrogen, optionally substituted alkyl, optionally substituted alkenyl, optionally
substituted alkynyl, optionally substituted C3_7 cycloalkyl, optionally substituted heterocyclyl,
optionally substituted 10 heteroaryl, and optionally sqqﬂggted aryl), -C(O)NR'R", -NR'C(0)R" and
-NR'R" (where R' and R" are independently selected from hydrogen or lower alkyl), and wherein at
least one of R1 and R2 is other than hydrogen; 15 R6 is selected from cyano, halo, nitro, optionally

2y, optionaly s IRl SRIRaly SiEeay O U Syl Sy ShGHary
C4_7 cycloalkeuktHORA-SR, ¢ G{IK)Re RE(0OPRo A0 FRfatitate R S:selaltenlyfrsre, hpdragdionallyer

alkyl, lower al : ralk jonally 20 substituted C3_7 cycloalkyl, optionally substituted
heterocyclyl, &%&ﬁﬁgg s%ugét%ﬁrg%ﬁﬁe%ﬁ?daryl, and optionally substituted aryl), -C(O)NR'R", -NR'C(0)R"

and -NR'R" (where R' and R" are independently selected from hydrogen or lower alkyl); - 107 -Lis a

divalent li - [ t f jopall i Ikyle
optonally Subarisied o3 Buey R8 Bres o o 6 R i e R R By
linker group ofsUiBstitdied iClendgifkgleleetedtarmally sulikiileied C2:6 dkarpansg, ooCO@iaksgihylene;

Y is selected f ' Nd, nQ:nc2:maNR'-, -C(0)NR™-, or -NR"C(0)- (where R" is selected from
hydrogen, opté)na @@@sﬁﬁ%ﬂ&ﬂ?}%g&@am substituted 10 alkenyl, optionally substituted alkynyl,

optionally substitutedi}3CHeyicloalkyl, optionally substituted heterocyclyl, optionally substituted
heteroaryl, and optionally substituted aryl); R5 is selected from optionally substituted alkyl, -OR,
-C(O)R, -C(0)0R, SR, (where 15 R is selected from optionally substituted C2_7 alkyl, optionally
substitutéd alkénigl, spigctedyfmibsiusitbigkpoyidoptidnally-subtitite @) MR eloarkyN Biptd Bty

ubsived i 16 SRR SRR, SN ORI ke
substituted alkenyl, optionally substituted alkynyl, optionally substituted Cs7
cycloalkyl, optionally substituted heterocyclyl, optionally substituted heteroaryl, and
optionally substituted aryl);
15

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

20 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

25 substituted heterocyclyl, 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
30 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



20 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 25 substituted alkynyl, optionally substituted C3_7 cycloalkyl, optionally substituted
heterocyclyl, optionally substituted heteroaryl, and optiopally substituted aryl, and where R" is selected
from optionally substituted alkyl, optionally substituted alkenyl, optionally substituted alkynyl, optionally
substituted C3_7 cycloalkyl, optionally substituted heterocyclyl, optionally substituted heteroaryl, and

optionally 30 s ' aryl); and - -R7 | from apii ly substituted a ianally
substituted arﬁiéﬁjéﬁt)ﬁp?ggngﬂgyﬁlsﬁé}%%%@e%ésr%ﬁ%g |orE19§ﬂ§/ g%}éigtlﬁ\md é?tﬁle&rtﬂcﬁr Io%?%%%%%aally
substituted hetetsrgclytlyt, apicmrsly ssibssiituéebhkesesoncyylaxyd Dptonalyngdstitubé doamliza(ib) or
salts thereof: heyein. R ' ly rom, hyd a jtro,
optionally submg{\gd owelrggiy %ﬁﬁ)ﬁgﬁﬁsﬁﬁﬁ%@y ﬁ@ﬁ%@g%é’@éﬁ%ﬁ?w O%ﬁ@gﬁ{%t/v ere R
is selected froalkeyuhogenfiopadyialby batiktiede kgl 1 Soppitimadlty substituted akenylcyptietally
substituted al ionally. i -1.GY o) ' ter | jpnally
substitute%hgﬂgrr‘%ﬁ%n o%ﬁgﬁéyl)ﬁ%% g‘l%ztl d g@%&%‘{%ﬁ%ﬁl%%‘%@%&@%&Eﬁﬁ%@%?ﬁéﬁ% R’
and R" are indegestileiat) awicasdifrom hydrogen or lower alkyl), and 20 wherein at least one of R1
and R2 is other than hydrogen; R6 is selected from cyano, halo, nitro, optionally substituted alkyl,

optionally
R7 is selected from optionally substituted aryl, optionally substituted aryloxy,

optionally substituted heteroaryl, optionally substituted heteroaryloxy, optionally
10 substituted heterocyclyl, optionally substituted heterocyclyloxy or -NHR"™ (where
R™ is selected from hydrogen, optionally substituted alkyl, optionally substituted
alkenyl, optionally substituted alkynyl, optionally substituted Cj;; cycloalkyl,
optionally substituted heterocyclyl, optionally substituted heteroaryl, and optionally
substituted aryl).
15
2. A compound according to claim 1 or a salt thereof wherein 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,
20 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), preferably R; and R, are
independently selected from hydrogen, cyano, halo, optionally substituted lower
25 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).

3. A compound according to claim 1 or 2 or a salt thereof wherein Rg is
30 selected from cyano, halo, optionally substituted alkyl, optionally substituted
alkenyl, optionally substituted alkynyl, optionally substituted heteroaryl, optionally

substituted Cgz; cycloalkyl, -O-optionally substituted lower alkyl, -O-optionally



substituted alkenyl, optionally substituted alkynyl, optionally substituted aryl, optionally substituted
heteroaryl, optionally substituted 03 _7 cycloalkyl, optionally 25 substituted 04_7 cycloalkenyl, -OR,
-SR, -C(0)R, -C(0)0OR, -0C(0)R (where R is selected from hydrogen, lower alkyl, lower alkenyl, lower
alkynyl, optionally substituted 03 _7 cycloalkyl, optionally substituted heterocyclyl, optionally substituted
heteroaryl, and optionally substituted aryl), -C(O)NR'R‘iO- IR'C(O)R" - 109 - 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 5 substituted C2_6 alkylene, optionally substituted C2_6 alkenylene,

or optionally s | S R's,
-NR™C(0)- (Whgeqﬁegﬂﬁﬁlgosce%’ér&mr%gr!] rog%n&%)?&ﬁ%lg I5@&6%st[llt%taéc?l % %?g%@ y f%gu%%(t?#uted
alkenyl, optlorﬁely@lebbtmdtalaywuopatby\al@bsﬂbﬁemwxmagﬂ-@emmlkym@paubatim@slﬂweasd
heterocyclyl, # g ally substituted heteroaryl, and optionally substituted aryl); R5 is selected from
optionally substitated alkyl, -OR, -C(0)R, -C(0)OR, SR, (where 15 R is selected from optionally
substituted C2_7 alkyl, optionally substituted aIkenyI optionally substituted alkynyl, optionally

bstitut cs 7 t
CONRR. Hrclor SRR R SR IR MRS QPSR ein
lower alkyl); 20 masisamettrfk@mgobauajtaeﬁaawr@amstiangmagleasgdnﬁményasant@,dCz 6
h | b, |

Cbatiuted ne S b AR e L L R B e BaeRa by 2.

substituted heterocy is selected ydr gen, optionally substi
alkyl, optionall\p e stikylegreuenyl, optionally 25 substituted alkynyl, optionally substituted C3_7
cycloalkyl, optionally substituted heterocyclyl, optionally substituted heteroaryl, and optionally
substituted aryl, and where R" is selected from optionally substituted alkyl, optionally substituted
alkenyl, diftiorfally substameeand/agcoistionaasyeicticiaany tyodakyd sptidhargcivaeatetad

heterocyclyl, qpqg%%ﬁ‘t@rﬁ“ﬁ%‘l?& I&‘?Eﬁfﬁqﬁ/ t%”&t&ﬂ@%%hgth selected from C,. alkylene, C,.

alkenylene, or C,¢ alkynylene.

6. A compound according to any one of claims 1 to 5 or a salt thereof wherein
15 Ry is selected from optionally substituted aryl, optionally substituted aryloxy,
optionally substituted heteroaryl, optionally substituted heteroaryloxy, optionally
substituted heterocyclyl, or optionally substituted heterocyclyloxy, preferably R is

optionally substituted aryl.

20 7. A compound according to any one of claims 1 to 6 or a salt thereof wherein
Y'is O.
8. A compound according to any one of claims 1 to 7 or a salt thereof wherein

Y'is O and Y is a single bond or O.
25
9. A compound of formula (la) or a salt thereof:



30 substituted aryl); and - 110 - R7 is selected from optionally substituted aryl, optionally substituted
aryloxy, optionally substituted heteroaryl, optionally substituted heteroaryloxy, optionally substituted
heterocyclyl or optionally substituted heterocyclyloxy. 5 11.A compound according to claim 10 or a salt
thereof wherein R6 is selected from halo, optionally substituted alkyl, or -0-optionally substituted lower
alkyl. 12. A compound according to claim 10 or 11 or lt thereof wherein L is a divalent linker group
of 2-6 atoms in length selected from C2-6 alkylene, C2-6 10 alkenylene, or C2_6 alkynylene, each of
which may be optionally substituted by a lower alkyl group. 13. A compound according to any one of
claims 10 to 12 or a salt thereof wherein R7 is §Q6Iecte from optionally substituted aryl, optionally
substituted 15 aryloxy, optionally substituted heferoar 1, optionally substituted heteroaryloxy, optionally
substituted heterocyclyl, or optionally sBstituse 2 clyloxy, preferably R7 is optionally
substituted aryl. 14. A compound accord any one°of claims 1¢”o 13 or a salt thereof 20
wherein Y is a single bond or 0. 15. A compsynd.ascorditgto any one of claims 1 to 14 or a salt
thereof wherein R4 is selected from opﬁ?tf}nally Jibstitied hetgldoaryl, optionally substituted
heteroaryloxy,optionally substitutedheterocyclyhQptionally substituted 25 heterocyclyloxy, or -NHC3 7
cycloalkyl; or R4 is selected from optionally substituted heteroaryl, optionally substituted heteroaryloxy,
optionally substituted heterocyclyl, or -NHC3_7 cyc||oa|kyl; or preferably R4 is selected from azetidinyl,
pyrrolidinyl, pyrazolinyl, pyrazolidinyl, imidazolinyl, Rnidazolidinyl, pyrrolinyl (including 2 and 3
pyrrolinyls), dioxolane, fury!, thienyl, pyrrolyl, H-pyrrolyl, oxazolyl, oxadiazolyl, 30 (including 1,2,3 and
1,2,4 oxadiazolyls) thiazolyl, isoxazolyl, furazanyl, isothiazolyl, pyrazolyl, imidazolyl, triazolyl (including
1,2,3 and 1,3, WheEeiblyls), tetrazolyl, and thiadiazolyl (including 1,2,3 and 1,3,4 thiadiazolyls), pyridyl,
pyrimidinyl,

5 R; 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
Cs7 cycloalkyl, optionally substituted heterocyclyl, optionally substituted

10 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 R; and R; is other than hydrogen;

15 Rg 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 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

20 substituted Cgs7; 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);



pyridazinyl, pyrazinyl, pyranyl (including 2H and 4H pyranyls), piperidinyl, morpholinyl, piperazinyl,
1,3,5-trithianyl, thiomorpholinyl, 1-oxo-thiomorpholinyl, 1,1-dioxothiomorpholinyl, 1,4-dithianyl, and
1,4-dioxanyl; all of which may be optionally substituted with one or more groups selected from 5
halogen, al-6 alkyl, C2_6 alkenyl, C2_6 alkynyl, C16 haloalkyl (in particular -CF3), C1_6 haloalkoxy
(such as -0CF3), -OH, phenyl, benzyl, phenoxy, beng)Izll@q_/, benzoyl, - NH2, -NHC1_4 alkyl, -N(C1_4
alky1)2, -CN, -NO2, mercapto, C1_6 alkylcarbonyl, CI-6 alkoxycarbonyl and CO2H. 10 16.A
compound according to any one of claims 1 to 15 or a salt thereof wherein L is an optionally

bstituted | f isS;CH2- CH2- - - - -CH2- .
Criz-Crz- O R T B, o S I oY el o T, G
wherein R5 is snb#titutd®. G coralkylankaceptidingliy sopstitatefici&ims dlkerylemea sait dptieadlly

wherein R6 is %%@M,%efgr%@@eis methyl. 20 19.A compound selected from:

1-(3-Chloro-5- uorop é6nyl ropoxy)-4-methoxy-2-methyl-6-(2- morpholinoethoxy)phenyl)
ethanone;

1-(3-Chlorg-6-{cyclanapiATIRRs ypsib 5(3-¢ Sriverhaanarasdarishee 2 RNy )etha

14343-(4-Fluoatkphgieyn)-proppxdlidrmeenexy-5,6-dimethy1-2-(2-morpholin-4-ylethoxy)-phenyl]-ethano
ne; 14343-(4-Fluoro-phenyl)-butoxy]-4-methoxy-5,6-dimethy1-2-(2-pyridin-2-yl-ethoxy)-
phenylFethanone; 14343-(4-Fluoro-phenyl)-butoxy]-4-methoxy-5,6-dimethy1-2-(2-morpholin-4-yl- 30
ethoxy)-phenyY|-&ttegleeied from single bond, -O-, -S-, -NR™-, -C(O)NR"-, or -NR"™C(O)- (where
1-{2-(2-Cyclopent INQs -3d43~(4-fluorg-ph - -4 y=5,6< :
dimethyl-pheny I-g’t a@%ﬁb&%@?‘%’ﬁn ﬁ?d%élé’ﬁ BRRGHAY QH@XM&H‘%WF opfnally substituted
113-Chloté-51a@kanfilioropbioamly)-sukstifl e eheaionyyR -naptignady 2 supsin e g | ethuoxyFysheaNylethan
one: . . . . .

: Il tituted het lyl, opt Il bstituted h l, and Il
113-Chioro-5 122 A A0r G pheny L) butosy A etk bty 1o (omor ooy ooy phenyg-eth
anone; substituted aryl);

Rs is selected from optionally substituted alkyl, -OR, -C(O)R, -C(O)OR, SR, (where
15 R is selected from optionally substituted C,.; alkyl, optionally substituted alkenyl,
optionally substituted alkynyl, optionally substituted Cs.; cycloalkyl, optionally
substituted heterocyclyl, 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);
20
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
25 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 Cj;; cycloalkyl,
optionally substituted heterocyclyl, optionally substituted heteroaryl, and optionally
30 substituted aryl); and



5 113-Chloro-6-(2-cyclopentylamino-ethoxy)-513-(4-fluoro-pheny1)-butoxy]-4-
methoxy-2-methyl-phenyqg-ethanone;
113-Chloro-513-(4-fluoro-pheny1l)-butoxy]-4-methoxy-2-methy1-6-(2-piperidin-1-ylethoxy)-phenyqg-etha
none; 113-Chloro-513-(4-fluoro-pheny1)-butoxy]-612-(4-fluoro-piperidin-1-y1)-ethoxy]-4- 10
methoxy-2-methyl-phenyl}-ethanone; _ 108 -
113-Chloro-513-(4-fluoro-pheny1)-butoxy]-612-(R-3-fluoro-pyrrolidin-1-0)-ethoxy]-
4-methoxy-2-methyl-phenyll-ethanone;

113-Ch|oro-51|§-(4}§flt% ﬁSEQQ&nK@r?P B AT e ¥ O SBYBRMI? substituted aryloxy,

ylmethoxy)-pheﬁyq-e anone;
113-Chloro-5 1@ {ifialy ospibhetifuip duteteraAryH 4olyicrmady piodadtituied ) hettenggp)yloxy, optionally

4-methoxy-2- - < . . .

115-Chioro-5 SR Rt Ry B0 o Ariop el subsiiutes hetgrosyehvioxy.
methoxy-2-methyl-phenyll-ethanone;

113-Chlor@-612+(4,4-di -piparidin=1-y1)- -513-(4-fluoro-phenyl)-butoxy]- 20
ooy 2. sty - e P gy g A (e Y Sas et
113-Chloro-612-(3,3-difluoro-piperidin-1-y1)-ethoxy]-513-(4-fluoro-pheny1)-butoxy]-
4-methoxy-2-methyl-phenyll-ethanone;
113-ChIoro-513-(4-f|uoro-phenyl)-butox%]-4-methoxy-2-methyl-612-(pyrazin-2-
yloxy)-ethoxy]-phenyll-ethanone; 25 6 O
113-Chloro-513-(4-fluoropheny R
yl-ethoxy)-phenyl]-ethanone; 5 b
113-Chloro-612-(3,3-difluoro-azetidin thoiyaciilzg’,l-_g-fluoro-phenyl)-bu(to&y]-
4-methoxy-2-methyl-phenyll-ethRgtne; (@] Ry
113-Chloro-513-(4-fluoro-pheny1)-butoxy]-4-methoxy-2-methy1-6-(3-morpholin-4-yl- 30
propoxy)-phenyl]-ethanone; \L—R7
113-Chloro-613-(1,1-dioxo-thiomorpholin-4-0)-propoxy]-513-(4-fluoro-pheny1)-
butoxy]-4-methoxy-2-methyl-phenyll-ethanone; - 113 -
1-{3-Chlojg-543@dlHoro-phenyl)-butoxy]-4-methoxy-2-methyl-643-(1-oxothiomorpholin-4-0)-propoxy]
-phenyll-ethanone; 1-(3-Chloro-4-methoxy-2-methy1-6-(2-morpholinoethoxy)-5-5(4-phenyl
butyl)phenyl)ethanone; 5 1-(3-Chloro-4-methoxy-2-methy1-5-(4-phenylbuty1)-6-(2-(pyridine-2-y1)
ethoxy)phenyiethanpRe are independently selected from hydrogen, cyano, halo, nitro, optionally
1-(3-ChIoro-5-(4f-(4-fluorophenyOpentyl)-%-methoxy-2-methyl-6-(2-morpho]|no
ethoxy)phenyIsetpsiiigiRd lower alkyl, optionally substituted aryl, -OR, -C(O)R, -C(O)OR, -

OC(O)R (where R is selected from hydrogen, optionally substituted alkyl,

4-methoxy-2-methy1-6-(211,2,4]friazol-1-
R

15 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
20 wherein at least one of R; 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 Cs; cycloalkyl, optionally
25 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 Cgs7; cycloalkyl, optionally substituted heterocyclyl, optionally
substituted heteroaryl, and optionally substituted aryl), -C(O)NR'R", -NR'C(O)R"



143-Chloro-544-(4-fluoro-pheny1)-pentyl1]-4-methoxy-2-methy1-6-(2-pyridin-2-yl- 10
ethoxy)-phenyl]-ethanone;
144-Methoxy-6-methy1-2-(2-morpholin-4-yl-ethoxy)-3-(3-phenyl-propoxy)-pheny1]- ethanone;
143-Chloro-6-(2-cyclopentylamino-ethoxy)-4-methoxy-2-methy1-5-(3-phenylpropoxy)-phenylFethanon
e; 151-[3-Ch|oro-6-[2-(3,3-difIuoro-azetidin-1-y1)-eth9>i¥b4-methoxy-2-methy1-5-(3-
phenyl-propoxy)-phenyTethanone;
143-Chloro-4-methoxy-2-methy1-5-(3-phenyl-propoxy)-6-(2-thiomorpholin-4-ylethoxy)-phenyTethanon

€, 1'[3'Ch|°roh6§£?'—(ﬁ1§" ifwé%%-,%y Fﬁog?luig'&!’V&Péem%ﬁkﬁd@ﬁf@%&@é{gatﬂ%}ﬁsﬁggdrg8en or lower

phenyl-propoxy)-phenyljethanone;
1-[3-Chloro-6-f2k§8)hydroxy-azetidin-1-0)-ethoxy]-4-methoxy-2-methy1-5-(3-
phenyl-propoxy)-phenyTethanone;
1-[3-Chloro-6-[2-(3-0x0-azetidin-1-0)-ethoxy]-4-methoxy-2-methy1-5-(3-phenylpropoxy)-phenylFethano
ne; 25 L is a divalent linker group of 2-6 atoms in length selected from optionally

anone: 143 OSSO e BN BT (S et e A A Bl pnay <

anone; 143-C eny?) azol-1-yl-ethoxy)-4-methox

methyl-pheny Bethsiiiuias] &ad alkynylene;
1-{3-Chloro-543-(4-fluoro-pheny1)-butoxy]-4-methoxy-2-methyl-642-((S)-3-methyl- 30
morpholin-4-y1)-ethoxy]-phenyll-ethanone, or a salt thereof. - 114 - 20.A pharmaceutical composition
comprising on¥ db nseleaiehjmmds ssogidirepitdamPoneDf, cihiRis-1 t6 () iR sapthe¥ebiG(§d)-

optionally a p eyic I ri lyent. 5. r i POSit]
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sclerosis 1Rersgdisituindfcadisiothe epldmmail immatibiadpaisyivng canpenalyorsoibetitmatiples 7
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optionally substituted aryl);

Rs is selected from optionally substituted alkyl, -OR, -C(O)R, -C(O)OR, SR, (where

15 R is selected from optionally substituted C,.; alkyl, optionally substituted alkenyl,
optionally substituted alkynyl, optionally substituted Cs.; cycloalkyl, optionally
substituted heterocyclyl, 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);

20
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

25 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 Cj;; cycloalkyl,
optionally substituted heterocyclyl, optionally substituted heteroaryl, and optionally

30 substituted aryl); and



10 22. Use of a compound according to any one of claims 1 to 19 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. 15 23. A use
according to claim 22 wherein the disease is multiple sclerosis or diabetes.

-110-

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

substituted heterocyclyl or optionally substituted heterocyclyloxy.

5 11. A compound according to claim 10 or a salt thereof wherein Rg is selected

from halo, optionally substituted alkyl, or —O-optionally substituted lower alkyl.

12. A compound according to claim 10 or 11 or a salt thereof wherein L is a
divalent linker group of 2-6 atoms in length selected from C,¢ alkylene, C.g
10 alkenylene, or C,4 alkynylene, each of which may be optionally substituted by a

lower alkyl group.

13. A compound according to any one of claims 10 to 12 or a salt thereof
wherein R7 is selected from optionally substituted aryl, optionally substituted
15 aryloxy, optionally substituted heteroaryl, optionally substituted heteroaryloxy,
optionally substituted heterocyclyl, or optionally substituted heterocyclyloxy,

preferably Ry is optionally substituted aryl.

14. A compound according to any one of claims 10 to 13 or a salt thereof

20 wherein Y is a single bond or O.

15. A compound according to any one of claims 1 to 14 or a salt thereof
wherein Ry is selected from optionally substituted heteroaryl, optionally substituted
heteroaryloxy, optionally substituted heterocyclyl, optionally substituted
25 heterocyclyloxy, or -NHCj;.7 cycloalkyl; or Ry is selected from optionally substituted
heteroaryl, optionally substituted heteroaryloxy, optionally substituted heterocyclyl,
or —NHC3; cycloalkyl; or preferably R, is selected from azetidinyl, pyrrolidinyl,
pyrazolinyl, pyrazolidinyl, imidazolinyl, imidazolidinyl, pyrrolinyl (including 2 and 3
pyrrolinyls), dioxolane, furyl, thienyl, pyrrolyl, H-pyrrolyl, oxazolyl, oxadiazolyl,
30 (including 1,2,3 and 1,2,4 oxadiazolyls) thiazolyl, isoxazolyl, furazanyl, isothiazolyl,
pyrazolyl, imidazolyl, triazolyl (including 1,2,3 and 1,3, 4 triazolyls), tetrazolyl, and
thiadiazolyl (including 1,2,3 and 1,3,4 thiadiazolyls), pyridyl, pyrimidinyl,



10

15

20

25

30

-111-

pyridazinyl, pyrazinyl, pyranyl (including 2H and 4H pyranyls), piperidinyl,
morpholinyl, piperazinyl, 1,3,5-trithianyl, thiomorpholinyl, 1-oxo-thiomorpholinyl,
1,1-dioxothiomorpholinyl, 1,4-dithianyl, and 1,4-dioxanyl;

all of which may be optionally substituted with one or more groups selected from
halogen, C,¢ alkyl, C,.¢ alkenyl, C, alkynyl, C;.¢ haloalkyl (in particular -CF3), C16
haloalkoxy (such as -OCF;3), -OH, phenyl, benzyl, phenoxy, benzyloxy, benzoyl, -
NH2, -NHC;.4 alkyl, -N(C1.4 alkyl)2, -CN, -NO,, mercapto, C,.¢ alkylcarbonyl, Ci.¢
alkoxycarbonyl and CO,H.

16. A compound according to any one of claims 1 to 15 or a salt thereof
wherein L is an optionally substituted propylene or butylene, preferably L is —CHo-
CHz-CH(CH3)-, -CH»-CH,-CH»-CH5-, or —-CH>-CH»-CH>-.

17. A compound according to any one of claims 1 to 16 or a salt thereof

wherein Rsis methyl.

18. A compound according to any one of claims 1 to 17 or a salt thereof
wherein Rg is Ci.3 alkyl, preferably Rg is methyl.

19. 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;
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-yl-
ethoxy)-phenyl]-ethanone;
1-{2-(2-Cyclopentylamino-ethoxy)-3-[3-(4-fluoro-phenyl)-butoxy]-4-methoxy-5,6-
dimethyl-phenyl}-ethanone;
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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-piperidin-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;
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;
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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;
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-(3-0x0-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-methyl-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.
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20. A pharmaceutical composition comprising one or more compounds
according to any one of claims 1 to 19 or a salt thereof and optionally a

pharmaceutically acceptable carrier or diluent.

21. A pharmaceutical composition according to claim 20 further comprising an
additional immunosuppressive compound or other multiple sclerosis therapeutic,
preferably the additional immunosuppressive compound or other multiple sclerosis
therapeutic is selected from interferon beta-1b, interferon beta-la, glatiramer

acetate, natalizumab or mitoxantrone.

22.  Use of a compound according to any one of claims 1 to 19 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.

23. A use according to claim 22 wherein the disease is multiple sclerosis or

diabetes.



