WD 03/ 076407 PCT/ AUO3/ 00308 1 NOVEL CHALCONE DERI VATI VES AND USES THEREOF
FI ELD OF THE | NVENTI ON The present invention relates to conpounds useful in
t he nodulwbiosn7@h7 pot assium 5 channel activity in cells, pca/q1aBo03os8l ar t he
activity of Kvl.3 channels found in T cells. The invention also relates to
the use of these conpounds in the treatnent or prevention of autoi nmune
and inflammatory di seases, including nultiple sclerosis, pharmaceutical
conpositions containing these conpounds and nethods for their preparation.
10 BACKGROUND Many aut oi rmune and chronic inflammatory di seases are

rel ated NGVELWW?(&QNE%ERYVR?WMN[R'L@ESQME@? such as system c |upus
erythematosis, chronic rheunmatoid arthritis, multiple sclerosis and
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whi ch damages bl ood vessels in the area by the formation of a | esion known
as a pl afwsmargetieal onppesitionseceniainiky diesteeompounds ggdi methadsafosdhely cel | s
of the i;{FEEQFati%%Stem This results in denyelination with the consequenti al
| oss of rapi d signal conduction. 30 Rheurmatoid arthritis involves an

i nfllgnmation in the lining of the joints and/or other internal organs. It

Is a system c disease that affects the entire body, and as such it
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 cells of the immune system. This results in demyelination with

the consequential loss of the rapid signal conduction.

30 Rheumatoid arthritis involves an inflammation in the lining of the joints and/or other
internal organs. ltis a systemic disease that affects the entire body, and as such it

will typically affect many different joints. It is one of the most common forms of



wll typically affect many different joints. It is one of the nost common
forms of WD 03/076407 PCT/ AU0O3/00308 2 arthritis, and is characterized by
t he i nf| awoaBioogaonf the nmenbrane lining the joint, whichPcaug®s/ogasn,
stiffness, warnth, redness and swelling. The inflaned joint |ining, known
as the synovium can invade and danmagepbone and cartil age. The

I nfl ammati on can cause the rel ease of enzynes that nay attack bone and 5
cartilage. The involved joint can |ose its shape and alignnent, resulting
in pain and |oss of nmovement. A possible nethod of treating these
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| ocal i zel@S8 CARRMEMRNoN fact or (N-FAT) enabling it to accunulate in the
nucl eus and bind to a pronoter el enent of the interleukin-2 gene. Al ong
with parallel events involving the activation of protein kinase C and ras,
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of tfqe T-cell at the site of antigen presentation helps to cenent the
I nteraction between T-cell and the antigen-presenting cell and thereby
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tyrosine kinases and the generation of inositol 1,4,5-triphosphate lead to the influx

15 of Ca** and the rise of cytoplasmic Ca?* concentration. The rise in Ca®* 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 events
involving the activation of protein kinase C and ras, gene transcription leads to

20  lymphokine secretion and to lymphocyte proliferation. Some genes require long-
lasting Ca®* signals while others require only a transient rise of Ca?*. Furthermore,
Ca?* immobilisation of the T-cell at the site of antigen presentation helps to cement
the interaction between T-cell and the antigen-presenting cell and thereby facilitate
local signalling between the cells.

25
lon channels underlie the Ca** signal of T-lymphocytes. Ca?" ions move across
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

30 voltage-gated Kv1.3 channel (Cahalan 1985, J. Physiol. 385: 197; Grissmer 1990,
Proc. Natl. Acad. Sci. USA 87: 9411; Verheugen 1995, J. Gen. Physiol. 105: 765;
Aiyar 1996, J. Biol. Chem. 271: 31013; Cahalan and Chandy 1997, Curr. Opin.



channels indirectly determne the driving force of calciumentry. The first
Is the 30 vol tage-gated Kvl1l.3 channel (Cahalan 1985, J. Physiol. 385: 197,
Gi ssner WOIG/0764Pr oc. Natl. Acad. Sci. USA 87: 9411; Ver heagauoloeHs J.

Gen. Physiol. 105: 765; Aiyar 1996, J. Biol. Chem 271: 31013; Cahal an and
Chandy 1997, Curr. Opin. WO 03/076407 PCT/ AU03/ 00308 3 Biotechnol. 8: 749)
and the second is the internedi at e-conductance cal cium activated potassi um
channel, I KCal (Gissner 1993, J. Gen. Physiol. 102: 601; Fanger 1999 J.
Biol. Chem 274: 5746; Rauer 1999, J. Biol. Chem 274: 21885; VanDor pe
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Advant ageously, the honotetraneric Kvl.3 channel is al nbost exclusively
| ocated in T-1ynmphocytes. 20 Conpounds which are sel ective Kvl.3 bl ockers
ar e t husThpteedeminant sodpaerdated ghamrel iashymannbbiippiasyiemissenendad by

P omRD1 3 aSB kB e, AR LR AReceBl SASTRA e
ot her i nmokesiliriresplaydisiogisatlzvebang bt/  eitdlkoRd in controlling T-lymphocyte
proliferation, mainly by maintaining the resting membrane potential of resting T-
15 Ilymphocytes. Inhibition of this channel depolarises the cell membrane sufficiently
to decrease the influx of Ca?* and thereby prevents downstream activation events.
The Kv1.3 channel is a homotetramer, consisting of 4 identical Kv1.3 subunits
which are assembled to form the functional channel. Advantageously, the
homotetrameric Kv1.3 channel is almost exclusively located in T-lymphocytes.
20
Compounds which are selective Kv1.3 blockers are thus potential therapeutic
agents as immunosuppressants for the prevention of graft rejection, and the
treatment of autoimmune and inflammatory disorders. They could be used alone
or in conjunction with other immunosuppressants, such as selective /KCaf
25  blockers or cyclosporin, in order to achieve synergism and/or to reduce toxicity,
especially of cyclosporin.

At present there exist a number of non-selective K channels that will inhibit
lymphocyte proliferation, but have adverse side effects. Other K channels exist in

30 awide range of tissues including the heart and brain, and generally blocking these
channels is undesirable.



25 bl ockers or cyclosporin, in order to achieve synergismand/or to reduce
toxicity, especially of cyclosporin. At present there exist a nunber of
non- sel ecwbwa/oke4channel s that will inhibit |ynphocyte pr®Cirfaarnanioes, but
have adverse side effects. Oher K channels exist in 30 a w de range of
tissues including the heart and braing and generally bl ocking these
channel s i s undesirable. WO 03/076407 PCT/ AU0O3/ 00308 4 US Patent No.
5,494,895 discloses the use of a thirty-nine am no acid peptide, scorpion
pepti de margatoxin, as a selective inhibitor and probe of Kvl.3 channels

PrEeTt I8 SR IPRGPHbE o AR08 T IR AN ES SN nceE ST e
Pat ent /éeem@@?baﬂd@mrgaﬁuwrbé\b seladV8 ThHibHGBarmd Brolfe oPRI/7 Bdahnexd US

Pat ent No 90 deScribe the use of the triterpene, correolide and
rel at ed mmﬁum@ym lymahesytesp pad sisn 8s ian ireLNasupRreasant.oHowaysathe ons i n

descri ool Esann By e PR oI {1 om sea ancrone speci et

noresparticularly ShK tOXI n from Stichodactyl a heI i ant hus. The ShK toxin
was found to block M I, 3, Kvl.4 and Kv1.6, but a_ nmutant ShK- 82DAP
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Nat| . Acad. Sci. USA 98:13942), selectiv targeting 20 T-cells
chroni czﬂoﬂﬁ't@@ﬁl"@gﬂ%ﬁw ?ﬁ%Ctﬁ?éﬂ#?'P'@ﬁingl%?VK@P E‘ "'n basic protein).

The ¢ ﬁarre study al so indicated that chronically activated encephalitogenic
rat cells express a uni que channel phenotype characterised by high
expr essiw® Rdtent®,073 68thdastribesap Nroségmerisyarib ptotpims efedierjveshtiohoaeaunber s
of | Kcalan%rr]]?gnne Ispemes more particularly ShK toxin from Stichodactyla helianthus. The
ShK toxin was found to block Kv71.1, Kv1.3, Kv1.4 and Kv1.6, but a mutant ShK-
K22DAP found to selectively block Kv7.3. Unfortunately the mutant was not

15  sufficiently stable for clinic use.

ShK toxin has been shown to both prevent and treat experimental autoimmune
encephalomyelitis in Lewis rats, an animal model for human multiple sclerosis
(Beeton 2001,et al., Proc. Natl. Acad. Sci. USA 98:13942), by selectively targeting
20 T-cells chronically activated by the myelin antigen, MBP (myelin basic protein).
The same study also indicated that chronically activated encephalitogenic rat T
cells express a unique channel phenotype characterised by high expression of
Kv1.3 channels (approximately 1500 per cell) and low numbers of /IKCa7 channels
(approximately 120 per cell). This channel phenotype is distinct from that seen in
25 quiescent and acutely activated cells and may be a functionally relevant marker for

chronically activated rat T-lymphocytes.

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

30 were found to have blocking activity on the Kv1.3 channel.



(approxi mately 120 per cell). This channel phenotype is distinct fromthat
seen in 25 quiescent and acutely activated cells and may be a functionally
rel evant warkere4dbor chronically activated rat T-1ynphocyPe3/AURs0e308] y
khel I i none, a substituted benzofuran and natural product fromcertain

pl ants, and 8- Met hoxypsoral en (8-MOP),5 both commercially avail able

products, 30 were found to have bl ocking activity on the Kvl.3 channel. WO
03/ 076407 PCT/ AU03/00308 5 OWw 0 M OO O OOCH Ow CH3 Khellinone

8- Met hoxypsoral en WD 01/726680 (Cancer Research Ventures Limted)

descri bes a nunber of 5,ﬁ§bst¢tuted chal cones, of the general formula

1- (4- met hoxyphenyl ) - 3-( dlnethoxyphenyl)prop-

W Owe 10 for use in the tre;tnent of antyy
cancer, and anti - ‘ it
Chal cone is 1, 3
invention rel ate
PCT/ AU03/ 00308

OMe CH,

Khellinone 8-Methoxypsoralen

WO 01/726680 (Cancer Research Ventures Limited) describes a number of
5 substituted chalcones, of the general formula 1-(4-methoxyphenyl)-3-(3,5-
dimethoxyphenyl)prop-1-en-3-ones

OH OMe

OMe

10 for use in the treatment of antiproliferative conditions such as cancer, and anti-
inflammatory conditions such as rheumatoid arthritis. Chalcone is 1, 3-diphenyl-2-

propen-1-one.

SUMMARY OF THE INVENTION

15  The invention relates to compounds of the general formula |




-CG[-CCCB CAR \R7T OR3 RZ Were:- ring Ais an optionally substituted
fused carbocyclic or heterocyclic ring; 5 Bis an optionally substituted
aronat i ¢ wo odet@dvaromatic ring; RL and R2 are independentiCy/AdmBeetoed from
hydr ogen, cyano, halo, nitro, optionally substituted alkyl, optionally
substituted al kenyl, optionally substiguted al kynyl, 10 optionally
substituted cycloalkyl, -OR -C(OR -C(OOR -OC(OR (where R is hydrogen
or selected froman optionally substituted al kyl, al kenyl, al kynyl,
cycl oal kyl and aryl group), -C(ONR R', -NR C(O)R' and -NR R" (where R and
R' are independently selected from hydr ogen or 1g)we al kyl); 15 R3 is
hydr ogen or optionally subst tuted a yR algoen aI kynyl group; R4 and
R5 are |ndependently sel ect e froﬁ\w ro@ep/ yd|r oxyl | kyl, al kenyl ;

A A og/txﬁgr‘a'reczec B =NR or =NCR,
i kyI CR6 and-R7 are rm@dependently sel ected

ﬁ B«}{ey)l |y substituted al kyl,

QG opt onal substituted al kynyl 25
optionally substituted cycloplkyl >ofER -C(OR, -C(OOR -OC(OR (where R
is fromhydrogen or is selected froman optionally substituted al kyl,
al kenyl , al kynyl, WO 03/ 076487 PCT/ AU0O3/ 00308 7 cycl oal kyl and aryl
group), -C(ONRR' and -NR R" (where R and R' are L ndependently sel ected
from hydwvpees and | ower al kyl); or R3 together with R7 together with the
atons to which they are attached forman 5 optionally substituted five or
si x nmenbered heterocyclic ring;

ring A is an optionally substituted fused carbocyclic or heterocyclic ring;

B is an optionally substituted aromatic or heteroaromatic ring;

R" and R? are independently selected from hydrogen, cyano, halo, nitro, optionally
substituted alkyl, optionally substituted alkenyl, optionally substituted alkynyl,

10 optionally substituted cycloalkyl, -OR, -C(O)R, -C(O)OR, -OC(O)R (where R is
hydrogen or selected from an optionally substituted alkyl, alkenyl, alkynyl,
cycloalkyl and aryl group), -C(O)NR'R", -NR'C(O)R" and -NR'R" (where R' and R"
are independently selected from hydrogen or lower alkyl);

15 R%is hydrogen or optionally substituted alkyl, alkenyl or alkynyl group;

R* and R® are independently selected from hydrogen, hydroxy, alkyl, alkenyl;
alkynyl and alkoxy;

20 or R* and R® together are =0, =S, =NR or =NOR, (where R is hydrogen or lower
alkyl);

R® and R’ are independently selected from hydrogen, cyano, halo, nitro, optionally
substituted alkyl, optionally substituted alkenyl, optionally substituted alkynyl
25 optionally substituted cycloalkyl, -OR, -C(O)R, -C(O)OR, -OC(O)R (where R is
from hydrogen or is selected from an optionally substituted alkyl, alkenyl, alkynyl,



R8 and R9 are independently selected from hydrogen, cyano, halo, nitro, a
5- or 6- nenbered nitrogen containing heterocyclic ring, optionally

substi t utwo oalokeab7 optionally substituted al kenyl, opti omairiAvoso®sit ut ed
al kynyl, optionally substituted 10 cycl oal kyl, optionally substituted
arylal kyl, optionally substituted heterocyclylalkyl, - OR -C(OR -C(OOR
-OC(OR (where Ris hydrogen or is selected froman optionally substituted
al kyl, al kenyl, al kynyl, cycloal kyl and aryl group), - C(ONR R,

-NR C(OR" and -NR R' (where R and R' are independently selected from

hyd o} | kKyl); 15 RO . t.h =0 =S, .7NR
oo leres, A0t od? v OB S SRR 30 oot S
bond;  ZyePendéntl{*8elditad ffémadr&Fer 888 1dveEr Akyil) the atoms to which they

are attached form an aromatic or heteroaromatic ring; or R, R and R8 and
the atons to which they are attached, together with a ring 25 atomof B

0,1 or 3 RETEHSRE il R anaLw IR BRUAT v MRy B hell BBn S
nitre, optibealpl substdRedvetorisitt @énerl herbiydllring; substi tuted al kenyl,

optionally substituted al kynyl and optionally substituted cycl oal kyl; WO
03/ 076407 PCT/ AU03/00308 8 with the proviso that R3 is not -CH2CO2H when

d ' =0 .. d
oot vl AR r e 05 g e 280018,

t oget her forma are h en; an unsubs
furyl rinmgmberkdB nisogen opdntaimirig shaistdcyolice dirgfeoptiomallyg ;substitatedM dlkyit he

provi so that en Rl and re nethoxy, R3.i dr ogen, is 0, R4 and R5
t oget hePPHP@aIY\-\g?U*BStItEtQQna@%E‘ﬁOﬁa io IM?%I‘MSHF?LE%& p"ﬂé@’? QQQW@ghYléugﬁ@w%ﬁd R8 or
RO ie h _ . ' . ]
Y bg? o hﬁ?{%lggﬁ(glr @%oﬁ%@f%g%tlttﬁd%wﬁﬁ(ﬁ,%;ﬁ'i%anﬁ@ﬁ%\ﬂltﬂfedofﬁ’étbmay}’alkyl,
OR, -C(O)R, -C(O)OR, -OC(O)R (where R is hydrogen or is selected from an
optionally substituted alkyl, alkenyl, alkynyl, cycloalkyl and aryl group), -
C(O)NR'R", -NR'C(O)R" and -NR'R" (where R' and R" are independently selected

from hydrogen and lower alkyl);

15
or R® and R® are together =0, =S, =NR or =NOR, (where R is hydrogen or lower
alkyl);
or R® and R® together form a bond;

20

or R%, R% R® R® and R® together with the atoms to which they are attached form

an aromatic or heteroaromatic ring;

or R®, R” and R® and the atoms to which they are attached, together with a ring

25  atom of B form a six membered aromatic or heteroaromatic ring fused to ring B;
m=0,1o0r2;
each R is independently selected from hydrogen, cyano, halo, nitro, optionally

30 substituted alkyl, optionally substituted alkenyl, optionally substituted alkynyl and
optionally substituted cycloalkyl;



10 and with the proviso that ring Ais not an unsubstituted cycl opent adi ene
ring, when Rl and R2 are nethoxy, R3 is hydrogen, R4 and R5 together are
=0, R6 amaOR8/07d¢407et her form a bond, R7 and RO are hydrog@®aTaxi3Boio8 an
optionally substituted phenyl or pyridine ring; 15 and with the proviso
that that R3 is not -(CH2)2NR R' (wherg R and R' are independently

hydr ogen or al kyl, or together with the nitrogen to which they are
attached form an unsubstituted piperidine ring), when Rl and R2 are

met hoxy, R4 is hydroxy, R5, R6, R7, R8 and RO are hydrogen, ring Ais a

five menbered hetergcycla.c rin i nin X o and is an.opti@nally
subst i ¢ do By T argss fig F 8 gobnteHEEO-ELpheN I AHERE ol melheiy i 98K abi &
derivatiyRsRE W@g?@tﬁ%r atd1=8) FASHRCR® &igetinér foRvienbbed RNSAE R°SarB HYdrégsh,a

met hod for the treatment or prevention of autoinmmune or chronic

i nf | amaing 4 igiagessabstitited fisylping,and Bda aofoptipnal eyksiituted pitenybred,gn or gan
transplants and/or related afflictions, by the adm nistration of a conpound
of formula | or a pharmaceutically acceptable derivative thereof, or a

conpasi tamnweRrthaigtovigo ahaonhen il arid Roarehesthoxy, RPieayaregen,imas oy R?
acceptabl e derivatives thereof. 30 In another aspect of the invention there

is proviadiRe tagethen ase SChtkeir poRRtippal ?r#;hﬁhiltlét@ﬁ RSBt EiBg iansh Qs Ot Rarfel
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compoun or 'a pharnmaceutica acc erivative er eof
to saidhéresflls. In a further aspect of the invention there is provided a
phar maceuti cal conposition 5 for use as an i mmunosuppressant, the

conposition conprising an effective anount of conpound of Formula | or

phargac ?ﬁ%ﬁ@h'tﬁﬁg{?ﬁﬁ% Qi%terirféeAiTjé’ f\hf v un&ﬂﬁétﬁ&ﬁed%ldﬁéﬁt&ﬂ]@hé Ying, Gehi er or

di | uent er aspect o e invention there'is provided a process
for the Rt addcRf ame ohethorypREiisisiydfogear Rfl and R’ togetimrtaream@, R® and R®

phar nacet%tgleﬁ‘naelrlfgrrﬁcac %Bﬁé‘bk‘? a%cejrky%tré K)e/grogterﬁeér%) {3 is an optionally substituted

phenyl or pyridine ring;

15 and with the proviso that that R® is not —(CH2):NR'R" (where R' and R" are
independently hydrogen or alkyl, or together with the nitrogen to which they are
attached form an unsubstituted piperidine ring), when R' and R? are methoxy, R*
is hydroxy, R®, R® R’, R® and R® are hydrogen, ring A is a five membered
heterocyclic ring containing oxygen, and B is an optionally substituted phenyl ring;

20

and its salts and pharmaceutically acceptable derivatives thereof.

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

pharmaceutically acceptable derivatives thereof.

30 In another aspect of the invention there is provided a method of intentionally

modulating potassium ion channel activity of T-cells by the application of a



BRI EF DESCRI PTI ON OF THE DRAW NGS 15 Figure 1 depicts the effects

[ 3H] - Thym di ne i ncorporation by human | ynphocytes. DETAILED DESCRI PTI ON OF
THE | NVENVDOBI0Td3@7 | nvention i s based on the discovery thatrcaovpenomids of the
general formula I, 20 as described in the above Summary of the Invention
can have useful properties as inhibiters of potassiumcell channels, and
particularly the Kvl.3 channel. Such conpounds have significant potenti al
as i mmunosuppressants for the treatnent of autoi nmune di sorders such as
mul tiple sclerosis and rheumatoid arthritis. They my also be useful in

the t t t i f ft j.ection. 25 The t. "al kyl ! d
e s SRR REEHI4.2"60 s Biablar-EhShL BhemaRo e Ghl R U
sat ur at eghidydegar bon group containing fromone to ten carbon atons,

preferably one to six carbon atons. The ternms "Cl_6 al kyl"™ and "I ower
al kyl" refer to such groups containing fromone to six carbon atons,

preferally Q r r rre K Iy s_incl.ude
et hyt - (e el Rt She iotfibp Rt oroBisRl Prdiniia ficdt Banbeph
sec- But Vibr 4 tasdHry limamthdsipptdssant, RO JobhifedtibrPEbhidkiid G Geffekivd he
term"al kenyl" neans a two to ten carbon, preferably two to six carbon,

st r ai ghtarepuni ShceRIEPeYRI (FaFBERUlachtaii Rhagnasastisallyrrcseptaile darbistive
prefera n . . referred al kenyl groups include
ethenylghé¢ﬁﬁﬁ%ggéﬁg&%ﬂgg¥€%ﬁﬁygﬂg@ﬁ?ﬁhyI and 1, 3, 5-hexatrienyl. 5 The
term"al kynyl" neans a two to ten carbon, preferably two to six carbon,
strai ght or branched hydrocarbon containing one or nore triple bonds,
preferably one or two triple bonds. 10 The term "al koxy" as used al one or
in nbi ' ' ' : ' : roup
covaPent Thergher it of Bl el il Btvidba o Miagesy s B bLdticith. et
al koxy" coshpounds ofidbrrgulaupsits eattai andghbroaceumtcally accepdatsleoderivatives

thereof.

BRIEF DESCRIPTION OF THE DRAWINGS

15
Figure 1 depicts the effects [*H]-Thymidine incorporation by human lymphocytes.

DETAILED DESCRIPTION OF THE INVENTION
The invention is based on the discovery that compounds of the general formula |,

20  as described in the above Summary of the Invention can have useful properties as
inhibitors of potassium cell channels, and particularly the Kv7.3 channel. Such
compounds have significant potential as immunosuppressants for the treatment of
autoimmune disorders such as multiple sclerosis and rheumatoid arthritis. They
may also be useful in the treatment or prevention of graft rejection.

25
The term "alkyl" as used alone or in combination herein refers to a straight or
branched chain saturated hydrocarbon group containing from one to ten carbon
atoms, preferably one to six carbon atoms. The terms "C. alkyl" and "lower alkyl"
refer to such groups containing from one to six carbon atoms, preferably one to

30 four carbon atoms. Preferred alkyl groups inciude methyi ("Me"), ethyi ("Et"), n-
propyl, isopropyl, n-butyl, isobutyl, sec-butyl, tert-butyl and the like.



atons. Preferred al koxy and | ower al kyl groups are nethoxy, ethoxy,

propoxy, isopropoxy, butoxy and t-butoxy groups. 15 The term "aromatic" or
"aryl" whwo asedoal one or in conbination refers to an un®astiosnoes or
optionally substituted nonocyclic or bicyclic aromatic hydrocarbon ring
system The preferred aromatic ring ar@ optionally substituted phenyl

("Ph") or naphthal enyl groups. 20 The nore preferred aromatic or aryl
group is the phenyl group which nay be optionally substituted with up to
five but nore usually with one or two optional substituents. The preferred
opti onalsubstituents.incl ude Cl-6, al kyl 1-6 alko as ., well as cyano,
CF 1 uorBRedron e BEaE 4 ity 16 ¥ ianbh o oBe Y (BB gohebe bR ore (o
a fused fpeliyedet Branthé® hadcamon eritBRiMYY oh® bR ritie DUBRE h&HE, Inyeferdsiyi t ut ed
benzene ring to another ring, in such a way that the two rings share two
ring atcme @0 twee dasibls "kendsocy Elreterress alkeny! heraups rieclede efhenyianssl e

nonocycl j yeyehi L ystem,. Waerelpn the ring atons are only
car bon ;Hréﬁgﬁyl%ﬁ%’ ﬁr:’i%ég%%éﬁﬂgnaértgﬁg}ﬁ%ﬁ&dﬁ@n-arorrat i c. Exanples of rings
i ncl gde cycl opent ane, cycl ohexane WO 03/ 076407 PCT/ AU0O3/ 00308 11 and

benzene.__The carbocyclic ring may be optionally substituted with one or
more sub iteenEdkynyhemeans a Hsloe f 4§ | Gashbons Piafe@bhe twpntor spefarian. a

C bl ; | : . iae | :
of “car bo g’ BrelonB NN Gehfion Sohiatind e it Ml oritls, cFeRtall, (o
't incl wiesoatwortiple bonds] udi ng what is sonetimes referred to as

pseudoaromati c) and non aromatic rings. The term "pseudoaromatic" refers
to a ring systemwhich is not strictly aromatic, but which is stabilised

E’BC/) g?gprg{lf% t%ﬁ#ngél_ﬁbk?aéé Wellal6hE Tr iR EonBIHa RGN RYRSIn Brcts 36 M sRhightioper 10
branched chain alkyl group covalently bound via an O linkage and the terms "C1.4
alkoxy" and "lower alkoxy" refer to such groups containing from one to six carbon
atoms. Preferred alkoxy and lower alkyl groups are methoxy, ethoxy, propoxy,
isopropoxy, butoxy and t-butoxy groups.

15
The term "aromatic" or "aryl" when used alone or in combination refers to an
unsubstituted or optionally substituted monocyclic or bicyclic aromatic hydrocarbon
ring system. The preferred aromatic ring are optionally substituted phenyl ("Ph")
or naphthalenyl groups.

20
The more preferred aromatic or aryl group is the phenyl group which may be
optionally substituted with up to five but more usually with one or two optional
substituents. The preferred optional substituents include C4.5 alkyl, C4.5 alkoxy, as
well as cyano, trifluoromethyl and halo.

25
The term "benzofused" as used herein refers to a fused polycyclic ring system
formed by joining an optionally substituted benzene ring to another ring, in such a
way that the two rings share two ring atoms.

30 The term "carbocyclic" as used herein refers to a stable monocyclic or polycyclic
ring system, wherein the ring atoms are only carbon atoms. The rings may be

aromatic or non-aromatic. Examples of rings include cyclopentane, cyclohexane



The rings or ring systens generally include | to 9 carbon atons in addition
to the heteroaton(s) and nay be saturated, unsaturated, aromatic or
pseudoar owatmo76405 Exanpl es of 5-nmenbered nonocyclic het efPampaioasoioscl ude
furyl, thienyl, pyrrolyl, oxazolyl, thiazolyl, isoxazolyl, isothiazolyl
pyrazol yl, imdazolyl, triazolyl, tetgyazolyl, oxadiazolyl, thiadiazolyl
and exanpl es of 6-nenbered nonocyclic heterocycles include pyridyl,
pyrimdinyl, pyridazinyl, pyrazinyl and triazinyl, each of which may be
optionally substituted. 20 The heterocyclic ring may be fused to a

car bocycl i r|n ) | . es of red bIC clic
et or oo BRSPS GRBBRCT ey BecoRonals ADBHEIAR] Wi 5BRAhASH y1
benzothggggmenupen2|soxazolyl, 25 benzi sot hi azolyl, indazolyl,

i soqui nolinyl, quinolinyl, quinoxalinyl, cinnolinyl, phthalazinyl,

qui nazol i nyl, benzotriazinyl and the |ike. Exanples of preferred

ot i a3 0, R Pelgtoby R A e R el ' e ooy B Hyyenc
oxad§ az @ulngl ystéim Zomtdibing ditagast\ine, rnﬁ(:r@‘rZ@ér}bbﬁ ;atdmisazel yther amms dieldcked

pyridazinyls, pyrimdinyls, pyraziny 4-triazinyl s, 3,5-triazinyls,
benzoxafi@iy| BIrOgBBN AT aad y@é‘/gerﬁ\enzi m@&dﬁwa@m@ﬁz(@@lﬁmr@zwmts is

B et T

im dazol"péeuoﬂoa?on&atlc'l fe?feﬂsytb a fisgpsypstehyhichsstiot strigtly Iarormne,ztmm/mclﬁug yI

t hi ophen¥ and pyrrolyl | es of unsaturated 6-nenbered heterocyclic
rings Stahiksasdey pipansi qfﬁelovgﬁﬁamrupm lectrans and MAhaves in a inign manger
1,24¢- ”té%?(‘)rﬂéﬂm "l]g?a preferred enbodi nent, the heterocyclic ring is an
aromati ¢ ring ‘ed from the group con5|st|ng of furyl, thienyl,
pyridyl, purrol yI oxazol yl, thiazolyl, imdazolyl, pyrazolyl, isoxazolyl,
i sot hiazoly

1, d | diazolyl, 1,2, 4 10.
oot e JPegsedr i Suter e aRResal inhide L o S Gaba YoM ip aciian i the

pyrim d'h'&‘l/éroatd?ﬁ({s?éha%a Be%aﬁ]rhféoa%h%ﬂu’raﬂeadQlldnziéﬁB’J)r’ péélﬁfb'a}‘émahéo' ndol ylI,
3H i ndol yl, indolinyl enzo b furanyl, benzo[Db]thi ophenyl, 1 Hindazolyl,

benzi m dazolyl and tetrazolyl.

15 Examples of 5-membered monocyclic heterocycles include furyl, thienyl, pyrrolyl,
oxazolyl, thiazolyl, isoxazolyl, isothiazolyl, pyrazolyl, imidazolyl, triazolyl, tetrazolyl,
oxadiazolyl, thiadiazolyl and examples of 6-membered monocyclic heterocycles
include pyridyl, pyrimidinyl, pyridazinyl, pyrazinyl and triazinyl, each of which may
be optionally substituted.

20

The heterocyclic ring may be fused to a carbocyclic ring such as phenyl.

Examples of 9 and 10-membered bicyclic heterocycles include indolyl,
benzofuranyl, benzothienyl, benzoxazolyl, benzothiazolyl, benzisoxazolyl,

25  benzisothiazolyl, indazolyl, isoquinolinyl, quinolinyl, quinoxalinyl, cinnolinyl,
phthalazinyl, quinazolinyl, benzotriazinyl and the like.

Examples of preferred heterocyclic radicals include (optionally substituted)
isoxazolyls, isothiazolyls, 1,3,4-oxadiazolyls, 1,3,4-thiadiazolyls, 1,2,4-
30 oxadiazolyls, 1,2,4-thiadiazolyls, oxazolyls, thiazolyls, pyridinyls, pyridazinyls,
pyrimidinyls,  pyrazinyls, 1,2,4-triazinyls, 1,3,5-friazinyls, benzoxazolyls,
benzothiazolyls, benzisoxazolyls, benzisothiazolyls, quinolinyls and quinoxalinyls.



In anot her preferred enbodi nent, the heterocyclic ring is a non-aromatic
ring 15 selected fromthe group consisting of pyrrolidinyl, imdazolinyl,
2- i m dazowodafyd4p7 2- pyrrolidonyl, pyrrolin-2-onyl, tetrargarafoangdos

1, 3-di oxol anyl, piperidinyl, tetrahydropyryl, oxazolinyl, 1,3-dioxanyl,

1, 4- pi perazi nyl, norpholinyl and thiegporpholinyl. 20 The term
"heteroaromatic" as used hereinis |limted to aromatic (including
pseudoaronati c) heterocycl es as descri bed above. Preferred rings include 5
or 6-nmenbered nonocyclic rings or an 8-11 nenbered bicyclic rings
containing one, two, or three ring heteroatons selected fromnitrogen,
oxygen and sul fur. 25 Exanples of preferred heteroaromatic groups include

| soxazolpyhmpazet yunsatumt@dizelmémbtemcﬁz%ﬁélr@cycﬁ@t hh@éolmeludeoybkéizdlyl
pyrimdinyl, furyl, razolyl, pyridazinyl, furazanyl and thienyl. The

ring rrayhlaeolalntavw@aoyd: thé, C*pwazntyl,stlswcazmhé tisothuaoly, pwrazolylat omylor
t hr ough @ng hetero t om of éhe hﬁet ero t hat results i

T oot oKD R BRI Rt o Blsamiall epBeHiead et Rbidic ings
strugt uﬁrﬂﬂuc@pgfmnplebgfmldwympyrgl v é" fwhaazm | @%d uSesthesigyin repr esent

fluorine, chlorine om ne or I né substituent noieties, preferably
brom ne, chlorine or fluorine. WD 03/076407 PCT/ AU0O3/00308 13 In this

2" or ou” R eratPacEBmeBriREt T AElafbueRPln SO TSty ShERTRRE . "

I ndepen@l@Fm(JpS@drmstﬁ@ ofrfang, tﬁlemmdyhﬁhﬂolyl Bb@dbﬁyl tmatzbq/l |ﬁi|d$a/iolyl
al kenyl cycl oal kyl , ar and et eroc

) |
L O CRPViREG, Hsoxazalyl. septiiasalr 2 200t azo %C Lo srortias m, N4
-S(9) 2N ! 3 e n,
al (kg? %?é@]aéﬁ > OI?\ cyc‘?Z 1% Q)t et er oé"yﬁ?éﬁ'“ﬁ arfj) lﬁ@ﬁ)ﬂ
aryl al keggazinyr y1_ 3 &Wazzimybr' maomz_myiycimdbgu kyisdindolyl( GHNRIdRIYI, - IBAS)INR, R'
-ANR) Ngeﬁzé[b]fgga_nl\;?\géngg[ﬁtﬁioéf%n}'l\fR?Hl\!ﬁ\ngblyl, benzimidazoly! and tetrazolyl.

In another preferred embodiment, the heterocyclic ring is a non-aromatic ring

15 selected from the group consisting of pyrrolidinyl, imidazolinyl, 2-imidazolidonyl, 2-
pyrrolidonyl,  pyrrolin-2-onyl,  tetrahydrofuryl,  1,3-dioxolanyl, piperidinyl,
tetrahydropyryl, oxazolinyl, 1,3-dioxanyl, 1,4-piperazinyl, morpholinyl and
thiomorpholinyi.

20 The term "heteroaromatic" as used herein is limited to aromatic (including
pseudoaromatic) heterocycles as described above. Preferred rings include 5 or
6-membered monocyclic rings or an 8-11 membered bicyclic rings containing one,

two, or three ring heteroatoms selected from nitrogen, oxygen and sulfur.

25 Examples of preferred heteroaromatic groups include isoxazolyl, oxazolyl,
imidazolyl, thiazolyl, isothiazolyl, pyridyl, pyrimidinyl, furyl, pyrazolyl, pyridazinyl,
furazanyl and thienyl. The ring may be attached to the parent structure through a
carbon atom or through any heteroatom of the heteroaryl that results in a stable
structure. Where indicated the heteroaryl may be fused to the parent structure.

30
The terms "halo" and "halogen" as used herein represent fluorine, chlorine,
bromine or iodine substituent moieties, preferably bromine, chlorine or fluorine.



15 -C(=NR)SR', -C(SYNR R', -NR C(OR', -NRCOOR', -NRC(ONR R',
-NRC(S)NR' R', -NR C(OR', -NR C(=NCN) SR', -NR SO02R' and -NR C(OR' (where
R, R anawBR'03araoi ndependently sel ected from hydrogen, al ipgiT/AtaBkesoy!|

al kynyl, aryl and heterocyclyl); or 20 -NR R' (where R and R' are

i ndependent |y sel ected from hydrogen, 1al kyl, al kenyl, al kynyl, aryl,

aryl al kyl, aryl al kenyl, arylal kynyl and al koxy, or R and R' together with
the N atomto which they are attached forma six nenbered ring); Were the
optional substituent includes an al kyl, alkenyl, alkynyl or cycloal kyl 25
noiety, that noiety may itself be substituted with one or nore of groups

i ndependently sel ected from hal o, hydroxy, cyano, -B(OH)2, -0OSO3H, -OP03H2,

t et r azoliylthisl speeifichkion yunlesS(&th2iise deRned COdvidlly QUbRtituicRneaff@ifat(aher e R

i s hydrogen, |ower al kZI or, phe H@ and - N R",Wﬁ%here R, and R' are

indepen@gﬂwymﬂydrc?fgéﬂ %rn?fo%ﬁ'% §r ghbsitutgdy tBGetHe MYt HHTPHBS N at om

to 30 ‘hﬁ@%ﬁéﬁd@ﬂ'lx%fecﬁéﬂ fehed forma six menbered ring). WO 03/076407
3/00308 1

PCT/ AUO Where the optional substituent includes a carbocyclic or
het ebocyclic ring, that ring may be substituted at one or nore

bsti t ut abl [ i1l it h i nd ndent |
el oct od { PRI BHO.( pRIPETALNYOr oaBY! aPIERY ARBU) cyclvalr a8y Fefher
al koxy), nhkfk oC)ng(psn,oal kyl am no (preferably a | ower al kylam no), 5

di al kyl am no (preferably a di[lower]al kyl am no, cyano, hal o, hal oal kyl
(preferably trifluoronethyl), alkanoyl, am nocarbonyl,

e KT el AR IR, Pk A BEEERY
al kgyycar bf@(ﬂ)FNHWC?RabLg(Cﬁﬁﬂéﬂyﬁg)zF@' KP@%F""I@P%R% ; aidk Yoz Rers( 9

(preferably a Tower al kyl car xy) and aryl referably pheny 2{ sai d
aryl bei ng(wipgreoRalis yhysiuegan, t atkeld alkemal alkynplwesyctdatiyl, and, hietevecyaykoxy

groups. The ts_of the co und . of . forml a | e preferably
phar maceut ?9’3@!‘%’/‘ a%%lgﬁ?ﬂb?&,?aqmy' Pt hﬁ%@“@@"@'h@&eci ated t hat
non- pharmaceutically acceptable salts 15 also fall within the scope of the

present invention, since these are useful as
e -C(ONR'R", —C(S)NR'R", -C(NR)NR'R", -C(=NCN)-NR'R", -C(=NR)NR'R",

15 -C(=NR")SR", -C(S)NR'R", -NR'C(O)R", -NR'C(O)OR", -NRC(O)NR'R",
-NRC(S)NR'R", -NR'C(O)R", -NR'C(=NCN)SR", -NR'SO;R" and -NR'C(S)R"
(where R, R' and R" are independently selected from hydrogen, alkyl, alkenyl,

alkynyl, aryl and heterocyclyl); or

20 e -NRR" (where R' and R" are independently selected from hydrogen, alkyl,
alkenyl, alkynyl, aryl, arylalkyl, arylalkenyl, arylalkynyl and alkoxy, or R' and R"
together with the N atom to which they are attached form a six membered ring);

Where the optional substituent includes an alkyl, alkenyl, alkynyl or cycloalkyl
25 moiety, that moiety may itself be substituted with one or more of groups

independently selected from halo, hydroxy, cyano, -B(OH);, -OSO3;H, -OPO3H,,

tetrazolyl, loweralkoxy, -S(O);,NHC(O)R, -C(O)NHS(O):R, -COR, -COOR (where R

is hydrogen, lower alkyl or phenyl) and -NR'R", (where R', and R" are

independently hydrogen or lower alkyl or R' and R" together with the N atom to
30  which they are attached form a six membered ring).



intermediates in the preparation of pharmaceutically acceptable salts. The
term "pharmaceutically acceptabl e derivatives" includes pharmaceutically
accept ablwoasiens? prodrugs, solvates and hydrates, and plrarndamanoiogal |y
20 acceptable addition salts of the conpounds or the derivatives.

Phar maceutical |l y acceptabl e derivativeg may include any pharmaceutically
acceptabl e salt, hydrate or any other conpound or prodrug which, upon

adm nistration to a subject, is capable of providing (directly or
indirectly) a conpound of formula | or an antivirally active netabolite or

id f. 25 Th ticall t abl | ts.incl id
i 1 o VB8NS e aitbnal SuPRLAR B HES 2 LarPRCER AR R iReuticig hEL St abi o
esters angy aes@tfustedl atioid OF Midre siEtiRabRNEhP YOEROAL Uikh ohBErafiofe
addition salts are formed froma conpound of the invention and a
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et hane<BEREY Tt afil BTG Bo-BaiSnalthi iR 2l alsiamingt .
ascogbi Cdialkylhhﬁh@,(pr@fbfab%a H)pl@Weir]glkylmhmbs: cybBé! halo, $Rlloika| (peefefallj am c,

or tartartic acids., The 03/076407 PCT/ AU03/ 00308 15 counter ion of
quar t er Aefyoramatey).and @anivhi uns aHBPeRTBOBY or i d@ONBAlsiaaEINoCaBaNYle,

| fate,,: h | £ e ' e e , n rate,
<l famtdégkgﬁﬁnﬁé%rggﬁh TR, 28186 rbleraBly S o ng{yﬁdae“zdl?ﬁ’ gér"goxr}{)at imted
todsgl tﬁpr?‘ardblyasasmwam alkgkﬁmer_]alk;d)al @ilkoxycarbohlyLinfprefegatdsi am blomrmni um
an a a niu 0, as| C Itro n-cont al ni rou nmy De
quat er ni RRVGREPNY, u@idk@%hpav'aéy RBW‘J‘?'%%M@ M| @E@pgwﬁf&m Recharyl
et hyh, : L; : ) hdi Ten/ld | f at es
N ﬁéﬁﬁ’y‘%abéﬁﬁﬂﬁﬁ%‘?'ﬁéﬁ'd?&?‘%‘%@5%&?99@{ Ras ARG S @Z'f’n@%'a%"éwn%@% in a
known mdowver alkbry gexprspl e by treating the conpound with an appropriate

acid or base in the presence of a suitable 10 solvent. The conpounds of
the invention may be in crystalline formor as solvates (e.g. hydrates)

and it ifhd dARded th&t cERpBuhEr BF RPN N MarkhrefepRfly ObhhRfaddRRaMY
acceptable, but it will be appreciated that non-pharmaceutically acceptable salts
15 also fall within the scope of the present invention, since these are useful as

intermediates in the preparation of pharmaceutically acceptable salts.

The term "pharmaceutically acceptable derivatives" includes pharmaceutically
acceptable esters, prodrugs, solvates and hydrates, and pharmaceutically

20  acceptable addition salts of the compounds or the derivatives. Pharmaceutically
acceptable derivatives may include any pharmaceutically acceptable sait, 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 antivirally
active metabolite or residue thereof.

25
The pharmaceutically acceptable salts include acid addition salts, base addition
salts, salts of pharmaceutically acceptable esters 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

30 including but not limited to hydrochloric, hydrobromic, sulfuric, phosphoric,
methanesulfonic, toluenesulphonic, benzenesulphonic, acetic, propionic, ascorbic,

citric, malonic, fumaric, maleic, lactic, salicyclic, sulfamic, or tartartic acids. The



I nvention. The term"solvate" is a conplex of variable stoichionmetry formed
by a 15 solute (in this invention, a conpound of the invention) and a

sol vent. Wodh/07@o0t vents should not interfere with the bi olPegiATaB/oesosi vity
of the solute. Solvents may be, by way of ‘exanple, water, ethanol or
acetic acid. Methods of solvation arejsgenerally known within the art. 20
The term "pro-drug"” is used in its broadest sense and enconpasses those
derivatives that are converted in vivo to the conpounds of the invention.
Such derivatives would readily occur to those skilled in the art, and

I ncl ude,__f ex e u r fr. Xy group.is, converted
it o anceUfler TBBTRY SarERERTEhet 3, Py Motlde SiiiRie cofangE!

N- oxi dejodideliRfe OphEsieite dertherisufeated citité Uaeatate Yhaloah Ry, Fumigtephat e
esters and those forned fromam no acids, preferably valine. Any conpound
that i s sHifpmats @nditartateodhelrrseondditien salie idlude bukaig pef linited tasalle and
spirit he.i O er myn-: r pGeyt i : e tert
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su/c hsas ananthnqu;\pWsphbasic refnog ecﬁ?cgmmimgp gr@msdrémabe/quhtaaisegm/i;h

03/ 076407 PCT/ AU03/ 00308 6 1t w e appreciated that conpou 0

f or mul aSPCBn’ﬂg%‘Hﬁea%éPW@été"&Yﬁsh@l\flg@%cﬁu%ﬁs Mty a ethba SToRyhe aé.‘ByHHM ric

centre, .t he ey . g .
centre: AAdHRePRIAIRSPAR RERAEL Suly SISO s RIS P syt
i ndi vi daaldl gthersd Thersatisunay bichmradefin a kiedwlinmannexc red>esnpléhsy treatimy s may

be 5 separated conventionally by chromat ographi c, net hods or usin
Pesol vi e LoBtROUndA ity AR RRRIPHT 2 AP AP, PRI LB BISengs YodrvdislRd by
asyfyet ofepy Nt hesis using chiral internediates. Wiere the conpound has at

| east one carbon-carbon double bond, it may occur in Z- and E- forms and
all isonmeric forns of the conpounds being included in the present

et e CmBnRoe SR SN 59 e TR AR e BRI A 0 ol e 0
rej ecti oRdrdte§ PRAHAN iPiri@Adéd ARSIPDSML rms be within the scope of the present
invention. The term "solvate" is a complex of variable stoichiometry formed by a
15 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 .
be, by way of example, water, ethanol or acetic acid. Methods of solvation are
generally known within the art.

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

25 include alkyl esters, phosphate esters and those formed from amino acids,
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
30 esters of compound of the invention such as sulphonic, phosphonic and carboxylic

acid derivatives.



and/or related afflictions, by the adm nistration of a conpound of formula
I, or a pharmaceutically acceptable derivative thereof, or a conposition
cont ai ni goasdm4eonpound of the general fornula | or a phacrmaasavioal |y
acceptabl e derivative thereof. Wth reference to the general formula I, it
is preferred that the fused ring Aisign optionally substituted ring
selected fromthe following (the two dashed lines on the 20 right hand
side of the rings indicate the position at which the ring Ais fused to the
phenyl ring): " N NN NO- 0:11 X O 25 where Xis 0, Sor NR where Ris

00 St e e T Yo s e S T B ey Y
oxygen. haVQraQ léwfo%aé&ym@bﬂ@ eritfe, BRdAREIHHR! A cfajb%méo btiégstind MImete t he
structure: I ~I f \I A\ NOSO CGJ O%N R
than one steremsomeric form. The invention extends to each of these forms
individually and to mixtures thereof, including racemates. The isomers may be
5 separated conventionally by chromatographic methods or using a resolving agent.
Alternatively the individual isomers may be prepared by asymmetric synthesis
using chiral intermediates. Where the compound has at least one carbon-carbon
double bond, it may occur in Z- and E- forms and all isomeric forms of the
compounds being included in the present invention.
10
The invention provides a method of preventing or treating 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 derivative thereof, or a composition containing a
15 compound of the general formula | or a pharmaceutically acceptable derivative

thereof.

With reference to the general formula |, it is preferred that the fused ring A is an
optionally substituted ring selected from the following (the two dashed lines on the

20  right hand side of the rings indicate the position at which the ring A is fused to the

phenyl ring):-
’,’¢ N ’,’, ””¢
Q Q @) Q'
N \\\~ \NN ~~\~
N ~ heS
X

.. Woal A

25 where Xis O, S or NR, where R is hydrogen, lower ailkyl or oxygen; or



SSOI /1T 1 V1 NN\ 5RN NN Nwere Ris hydrogen or |ower alkyl.
Most preferably Ais an optionally substituted ring of the structure:- I O
or O 10 Pwefoaadaby ring Ais optionally substituted wi th rarTo\UBoes al kyl ,
benzyl or - C(O C6H5. WD 03/076407 PCT/ AU0O3/ 00308 18 Preferably Rl and R2
are independently selected from hydrogen; hal ogen; hydroxy; |ower al koxy,
optionally substituted benzyl, optionally substituted phenyl, optionally
substituted di phenyl, optionally substituted phenoxy and optionally
substituted benzoxy group. Mire preferably Rl and R2 are i ndependent
selected from5 hydrogen, |ower al koxy, optional substituted benzoxy and
optionally substituted phe ~Most  pref el y they are both nethoxy
groups. Preferably R3 is h%éro n or optiq&éll substituted | ower al kyl, or
together with R6 forma five gt six nmenbe diﬂ%gerocylic ring. If R3 and
R6 forma heterocyclic ring Y10 it-is prefefred that the ring is not

het er oa e:.and : .t i S tituted with
0, “—a B s cadd Ris B 8 NIRRT R s 8rodel e ARG age s s
sel ected from hydrogen, unsubstituted al kyl (preferably |ower alkyl),

-(CH2)NNR R* (where nis froml to 4 and R and R' are independently 15
hydr ogeM&E Rrelgsably ring A is anptigRallyeulsigded snogfithe sHEClratrom t o whi ch

they are R
\ ) . - R .
N N N N
T (1 <] |
\ § N\
N e 0 . S -~ -
/ / /N O
S|
S 0 )
/
R
o / S 0 I
CT 1 1 L
5 R

R e '—" N —”—
e N e - -

N . . . .
where R is hydrogen or lower alkyl.
Most preferably A is an optionally substituted ring of the structure:-

<;[~“\ or <(:[“\\

Preferably ring A is optionally substituted with halo, lower alkyl, benzyl or —
C(O)CgHs.

10



attached forma six nmenbered ring) and -(CH2)nR20, (where nis froml to 6
and R20 is selected from phenyl, -0OSG8H, -O0OPO3H2, -CO2H, tetrazolyl,
-B(OH) 2, wo@®aR407 S(0) 2NHC( O R and - S( O 2NHS( O 2R, wher e RCTsuUosmexosal kyl ) .
20 Most preferably R3 is hydrogen, nmethyl or benzyl optionally substituted
with 1 to 3 halo or |Iower alkyl groupgg. Preferably R4 and R5 are

I ndependent|ly hydrogen or hydroxy, or together are =0. Mbst preferably R4
and R5 together are =0. 25 Preferably R6 is selected from hydrogen, hal ogen
(preferably brom ne), -CN, C(OR (where Ris |ower alkyl or phenyl),

30 TBRSR B g 95 bl SRS oG

from 1 t yO I
Doy et et alofty ABsHHAY slibStited 5%*&“@%@2‘%395?“&%‘“2&%%“@5%&&32% the

car bons substituted dlhbgnﬂr @pdivnalih sdibgifiuts] phenoxy RO Agehatogibstituted

Pr ef R7 d f er ably d | ect ed
From hydiTgoRy' TG oRRYE Praieranl Ko e et PR ey anBEris BiBup
(such ash ﬁ%m)@?eélkoﬁl | Sptiplae GUBStitufed b@ﬁtdimﬂbﬁ@eéptldﬂédly|%'tltmé&{y| and

| ower al koxy), -C(OR gv\/nere Ris optionally substituted | ower alkyl,

opt i onal PRensixys Vesitrsatarakithey abothrmelhioxis @s0uRs. subst i t uted phenyl ),

-NR R' (where R and R' are independently selected fromhydrogen and 0 NH
| ower al kyl), and N=N 10 More preferably R8 together with R6 forma carbon

doubl e tRreferablydRREs 'hydrobiédrd:vgﬂmonarl)eéebﬁhhbednlbb\m @li, dr, togetier pyitf RPabl y
0. 15 Preferably B is an optionally substitute henyl rlng{ This ring may
al so be OH@rﬁzB\f%é’éélweﬂW@é@ﬂ h@t%rOﬁxélcermylﬂR Rg form erhgip@gyeln e9of B

I ncliyde 8y preferred that the ring is not heteroaromatic and that one or more of the ring
carbons is substituted with =0, =S or =NR, where R is hydrogen or lower alkyl.

Preferably R® is selected from hydrogen, unsubstituted alkyl (preferably lower
alkyl), -(CH2)nNR'R" (where n is from 1 to 4 and R' and R" are independently

15 hydrogen or lower alkyl, or R' and R" together with the N atom to which they are
attached form a six membered ring) and -(CH2),R?°, (where n is from 1 to 6 and
R? is selected from phenyl, -OSOsH, -OPO3H,, -CO2H, tetrazolyl, -B(OH),, -
CO2R, -S(0);NHC(O)R and -S(O);NHS(0)2R, where R is lower alkyl).

20  Most preferably R®is hydrogen, methyl or benzyl optionally substituted with 1 to 3

halo or lower alkyl groups.

Preferably R* and R® are independently hydrogen or hydroxy, or together are =0.
Most preferably R* and R® together are =O.
25
Preferably R® is selected from hydrogen, halogen (preferably bromine), -CN, -
C(O)R (where R is lower alkyl or phenyl), -C(O)OR, (where R is hydrogen or lower
alkyl), optionally substituted alkyl, (such as arylalkyl or -(CH,),CO2R, where R is H
or methyl and n is from 1 to 6) and optionally substituted alkenyl group (such as
30 phenylethylene); or preferably R® and R® together form a bond between the
carbons to which they are attached



optionally substituted phenyl or naphthalene ring, or a ring systemof the
structure CO O C 20 Alternatively Bis an optionally substituted and
opti onal Iywowazabused heteroaromatic ring. Preferred het @Cos®amoios ri ngs
i nclude pyrrole, furan, thiophene, im dazole, pyrazole, thiazole, oxazole,
pyridine, pyran and pyrimdine. WeniB is a benzofused heteroaromatic
ring, it is preferrably an optionally substituted indole, quinoline or

i soqui noline ring system 25 WD 03/076407 PCT/ AU0O3/00308 20 In addition to
t he above fornms of B, R6, R7 and R8 together with a ring carbon atom of

Ring B 7 Sl red aromatic ring fused to ring B to provide a
conpoun ofér?h&ll?oﬁllﬁ'v%%r%@general formula: RLRO 4 RS' " ~0 ADBow 25

Preferably B is a phenyl ring optionally substituted with one or nore
substituents independeptly selected from halo, cyano, -NO2, -SOBi -OSOBH,
- OP03H2, Prefergbyn” -asdoR) 2re indppsadentllsselediad dram ydsogen dpwisa atieylyan

hyd : ; ' ' i tl
n e SO orkBYSIgd ordfonlf iR Rk ecnfron Side Sy pdenenda |
- _0)50R| flfdmeneircﬁgém CDyIdﬂcﬂg@n?lkplparh@ﬂmA/e}a?/alkumb)t FC(DR é\vvbﬁ&a“ R ilal dmiqqalilyl
tion y t ut nyl, optio substjtute eny| | oner a
Chhere isbshikserwecabi pole sunstiied uarekesy GooBboaivsAmtisaar
al kyl, phenyl), -NR'R" (where R' and R" are independently selected from hydrogen and
0

NH

lower alkyl), and N=—N

10 More preferably R® together with R® form a carbon double bond, and R® is

hydrogen.
Preferably m is O or 1, most preferably 0.

15 Preferably B is an optionally substituted phenyl ring. This ring may also be
benzofused or fused to a heterocyclic ring. Preferred forms of B include an

optionally substituted phenyl or naphthalene ring, or a ring system of the structure

| o

20 Alternatively B is an optionally substituted and optionally benzofused
heteroaromatic ring. Preferred heteroaromatic rings include pyrrole, furan,
thiophene, imidazole, pyrazole, thiazole, oxazole, pyridine, pyran and pyrimidine.
When B is a benzofused heteroaromatic ring, it is preferrably an optionally
substituted indole, quinoline or isoquinoline ring system.

25



15 halo and -NR R' where R and R' are independently hydrogen or |ower

al kyl ) ; -C(ONHS2R''" and -S(O2NHC(O R'' (where R'" is lower alkyl);
opt i onal I'woualzd4dt ut ed | ower al kyl such as - CH3, - CH( CH3) PCT/AT2B(I0R]) 2,

- CH2P(3, -CH2S(3, -CH2OPBH2, - CH2OSG3H, - CH2C( O) NHSO2R''

-CH2S(O) 2NHC(O R'' (where R'' is | oweroal kyl), -CH2C6H5, -CH2-tetrazolyl,
20 -(CH2)" NR R'" (where nis fromlto 4 and R and R' are independently
hydrogen or |ower al kyl); -CF3, -CF2B(OH)2, -CF2P(3, -CF2S(3, - CF20PQ3HZ,
-CF20SMH, -CF2C(O) NHS2R'', -CF2S(O 2NHC(OR'' (where R'' is lower alkyl)
- CF2C6 e - ket I | p6app : of the | jon, Bis
ot a subReCRHerTe; hE 4HRE8 fhims Py R°PRNGRUMNT BURRE R o IR calllpl o
gen/er al 30/‘fggi;ngl83)c2avi fdsrnaral 8ixi rd%em@re&@mrorﬁdaﬂclrimj fulsmgl Wiiﬁd%é?ig;}gﬁvi\:\jﬁ a

PCT/ AUO 1 exanpl es of acidic groups include - n , erenis
from0 t®MPOYHKHORDE fPEgW'@SM%\LGé%IfPFBWﬁL-osoeH, -OP03H2, -CRH, tetrazolyl,
-B(OH) 2, -S(O2NH(O R, - C(ONHS(O 2R (wherg R is |lower alkyl), -OH,
-C6H4OH, - CF2PG3 and - SC3, nos I's substituted with one or
nore hydroxy groups. B may al s¢ have nore addi tional
substituents. A preferred forplQf thexdnventien _pertains to the use of

conpounds of fornula 1 g~ asit oi mune or chronic
¢tizon\of foreign organ
R11 CHr CH tCH= CH |

i nfl ammat ory di seases,
transpl ants and/or rel
MB | ~ R6 ORL4 OR

Preferably B is a phenyl ring optionally substituted with one or more substituents

independently selected from

¢ halo, cyano, -NO;, -SO3, -OSO3H, -OPO3H; -PO3 and -B(OH)y;

¢ -NR'R" (where R' and R" are independently hydrogen or lower alkyl);

10 e -NR'C(O)R" (where R'and R" are independently hydrogen or lower alkyl);

e phenyl and tetrazolyl;

e -OR, -C(O)R, and —C(O)OR (where R is hydrogen, optionally substituted lower
alkyl, optionally substituted phenyl, optionally substituted phenylloweralkyl
(where the optional substituents are independently selected from lower alkyl,

15 halo and -NR'R" where R' and R" are independently hydrogen or lower alkyl);

e —C(O)NHSO:R™ and -S(0O)o,NHC(O)R™ (where R" is lower alkyl);

e optionally substituted lower alkyl such as —~CHs, -CH(CHjs),, -CHoB(OH),,
-CH2PO3, -CH;SO;, -CH,OPOs;H,;, -CH,O0SO3zH, —CH,C(O)NHSO,R™,
-CH>S(0).NHC(O)R™ (where R™ is lower alkyl), —CH2CgHs, -CHa-tetrazolyl,

20 -(CH2)sNR'R" (where n is from 1 to 4 and R' and R" are independently
hydrogen or lower alkyl); -CF3, -CF2B(OH);, -CF,PO3, -CF2S0;, ~CF20PO3sH,,
-CF20803H, —CF,C(O)NHSO2R™, -CF,S(0),NHC(O)R" (where R™ is lower
alkyl) —CF,CsHs and —CF,-tetrazolyl.

25 In a preferred form of the invention, B is meta substituted (in respect to the bond

that joins B to the rest of the general formula) with an acidic group. Non limiting



Il where Bis as earlier described, mis 0 or 1, and R6 and R8 are

hydr ogen or together forma double bond, and Rl11l is hydrogen, |ower alkyl,
hal ogen awo 035764 O) C6H5, R12 and R13 are independently selCacttwdoéaoom
hydrogen, al kyl, optionally substituted phenyl, optionally substituted
benzyl, -(CH2)nNR R* (where nis from2l to 4 and R and R' are

I ndependently hydrogen or |ower alkyl) and -(CH2)nR20, where nis froml
to 4, and R20 is selected from-0OSQ3H, -OP0O3H2, -CO2H, tetrazolyl,
-B(OH)2, -S(O2NHC(O R and -C(O NHS(O 2R (where Ris lower alkyl) 20 and

R14 i K | - : f. d
For m of TSRy FitE ouRs Rz GRSty Wk dRRY ) Bl iR "

pr event i sgleciedtir@at i QOsid oﬂ)Frmgﬁg, @OsHy tiazolynf IB(OFL,0r3(OJiIEE$OFR", or t he
preventign (I)\]lc rejection of foreign organ transpl ants and/or rel ated

B 111 ot | GHROINNBQERO (aere RasinusaabBoH ot a0 CReP ORENdUSOCRARH CH 3

B RIG6 ' ' [ ' 1, d
R6 and Yo B0t o iyttt Fors b e bR ordBRE" Ry dBa fafe She - ™"
| owers al dympréhaddigienalsubstit@n@EH>. 5 A nore preferred formof the invention

I's the use of conpounds of the formula IV for preventing or treating
aut oi mune or chronic inflamatory di seases, or the prevention of

rej ecti of phfeh@toRl 11188 thyehABAReABirts B Use! & BhisbiAHds! drebiAiNa 1l RS O

preventing or treating autoimmune or chronic inflammatory diseases, or the

prevention of rejection of foreign organ transplants and/or related afflictions.

10
OR" 0 TS
Rll
CH. ‘|
7 2 NG
CH=—=CH——3B
R6
OR13

I

where B is as earlier described, m is 0 or 1, and R® and R® are hydrogen or

together form a double bond, and R' is hydrogen, lower alkyl, halogen and
15  -C(O)CgHs, R™?and R™ are independently selected from hydrogen, alkyl, optionally

substituted phenyl, optionally substituted benzyl, -(CH2),NR'R" (where n is from 1

to 4 and R’ and R" are independently hydrogen or lower alkyl) and -(CH.),R%,

where n is from 1 to 4, and R® is selected from -OSO3H, -OPOsH,, -CO.H,

tetrazolyl, -B(OH);, -S(O);NHC(O)R and -C(O)NHS(O).R (where R is lower alkyl)
20 and R™is hydroxy or alkoxy, preferably hydroxy or methoxy.

A more preferred form of the invention is the use of compounds of the formula ll|
for preventing or treating autoimmune or chronic inflammatory diseases, or the

prevention of rejection of foreign organ transplants and/or related afflictions.



OOHHV OCH3 10 where B is an optionally substituted ring or ring system
sel ected from phenyl, naphthal enyl, pyridinyl, pyrrolyl, furyl, indolyl,

qgui nol i nywo ®ogai nol i nyl, O NH thiophenyl and N=N al | @CTtioskoasy be
optionally substituted with one or nore substituents. 15 The opti onal
substituents of B are preferably independently selected from- OPO3H2,

-PG3, -0S03, -SO, -CH2PO3, -CH2SCB, -CO2H, -CH2CO2H, -CF2P(3, - CF2S(8B,
-OH, -B(OH)2, -0OCH3, -OCH2CH3, -CF3, -CH3, -CH2CH3, -CH(CH3)2, WO

03/ 076407 PCT/ ALO3/00308 23 C6H5, -OC6H5 - OC6HACH3, -tetrazolyl,

-CH2t etrazol yl , -CFZtetrazon OCH3, O NH -F, -d, -Br, -CN,
OCHZCHZN(CHZCI—B)Z -NO2, -N(EH3F2 apd N=N R" Anot her preferred formof the
invention is the pse of conpounds of |[the forjnula V 5 for preventing or
treati ng autoi mune or_chro i 2y Hi\r\eases the prevention of
rejection of foreign\grgan &g/ o e]—- gctions. OR12 O
R15 R R19 O OH R16 %Wner RI1 i s hybgogen, |ower
I

al kyl, hal ogen or - ¢y hydrogen, and R13 are
i ndependent ly selecte ' yl (preferably |ower alkyl),
optionally substl tuted phenyl and ojgH onal |y substituted benzyl; R13 also

I

where B is as earlier described, m is 0 or 1, and R® and R® are hydrogen or

together form a bond, and R"! is hydrogen, lower alkyl, halogen or ~C(O)CgHs.

5 A more preferred form of the invention is the use of compounds of the formula IV
for preventing or treating autoimmune or chronic inflammatory diseases, or the

prevention of rejection of foreign organ transplants and/or related afflictions.

OCH; O
R11
% N
0 OH
v
OCH;

10 where B is an optionally substituted ring or ring system selected from

phenyl,naphthalenyi, pyridinyl, pyrrolyl, furyl, indolyl, quinolinyl, isoquinolinyl,
0

NH

thiophenyl and N=—N

all of which may be optionally substituted with one or more substituents.

15 The optional substituents of B are preferably independently selected from -
OPQOg3Hy, -POs, -O803, -SO3, -CH,PO3, ~CH,S03, -CO2H, -CH2,CO2H, -CF,PO;3, -
CF2S03, -OH, -B(OH)2, -OCH3;, -OCH,CHs, -CF3, -CHs, -CH2CH3, -CH(CHa3),, -



i ndependently sel ected from hydrogen and | ower al kyl) and -(CH2) nR20 (where
nis 15 fromO to 6 and R20 is selected from-0OSG38H, -0OP03H2, -CO2H,
-tetrazolwyb,03/07B0H) 2, -S(O 2NHC(O R and - C( O NHS( O) 2R whecCa/Avossodoewer

al kyl). R15, R16, R17 and R18 are independently sel ected from hydrogen,

- OPO3H2, -POG3, -0S03, -S@, -CH2POB, p3CH2S(3, -C2H, -CH2CO2H, - CF2PCs,
-CF2S@8, -OH, 20 -B(OH)2, -OCH3, -0OCH2CH3, -CF3, -CH3, -CH2CH3, -CH(CH3)2,
- C6H5, - OC6H5 WD 03/ 076407 PCT/ AUO3/ 00308 24 -0OC6HACH3, -tetrazolyl,
-CH2tetrazolyl, -CF2tetrazolyl, -NHC(O CH3, -F, -CI, -Br, 0 NH-CN,

Froebaie (EaccrxNTeToh oA %ét‘f%oﬁse@t euazeybar R e@m RO o her

than 0), -OSM3H, -OPGBH2, -C2 -tetrazol yl, -B(C]—I)Z 5 "8§(0O2NHC(O R,
-C(ONHS(O 2R, -OR (where R is |ower al kyI), -OR- C6H4OH, {|CF2PO3 and
-SC8. Preferably R19 is hydroxy. Another preferred form of e invention is
the use of conmpounds of the formula VI for preventin t r eatyigng

aut oi nmune or chronic inflammatory di seases, or the 10 evention of
rejectia f n S. / af f IN=stNons. OR12 0
R15 R ¥ @CI) I%LEECR%B GC%GG%'\?OH%\'%%I w?gegréc a“Elms?)dhydr ogen, |ower alkyl,
hal ogen or -C(O CoHo, preferably hydrogen; R12 and R13 are |ndependently

| ect f h | kvl b I 15 al kyl t I
subst 1 { GBHERIR TS dosh el SirlTisRUaRE S oh shoutip 8 hR) M Yo be
sel egt edof P@éver{tlﬁblzdr NB'aﬁh? (athsiriminé Sorf &HBhik hﬂaﬁn@ét@rﬁdlse@@,és Ror are
i ndependent|y hydrogen or Tower alkyl) or -(CH2)"R20, where nis fromO to

6, and mzeverstl%wecpfer@i%ﬂwﬂ rof e refgpoaigan- tapeplants apdion releéed afiliatipns. - B( oH) 2,

©

10 where R" is hydrogen, lower alkyl, halogen or —C(O)CsHsR'?%, preferably
hydrogen, and R' are independently selected from hydrogen, alkyl (preferably
lower alkyl), optionally substituted phenyl and optionally substituted benzyl; R*®
also be selected from -(CH,),NR'R" (where n is from 1 to 4 and R' and R" are
independently selected from hydrogen and lower alkyl) and -(CH,),R?° (where n is

15 from 0 to 6 and R® is selected from -OSOsH, -OPOzH,, -CO.H, -tetrazoly,
-B(OH)z, -5(0)2NHC(O)R and -C(O)NHS(O)2R where R is lower alkyl).

R', R, R and R'® are independentiy selected from hydrogen, -OPO3Ha, -POs,
-080;3, -S03, -CHyPO3, —CH2S03, -CO.H, -CH,CO2H, -CF,P0;, -CF2S03, -OH,
20 -B(OH)z, -OCHs, -OCH,CHj, -CF3, -CHs, -CHoCH3, -CH(CHj3),, -CgHs, -OCgHs



-S(O 2NHC(O R and -C(O NHS(O 2R where R is |lower alkyl); 20 R14 is hydroxy,
al koxy, -(CH2)" NR R (where nis froml to 4 and R and R' are

i ndependewslog/ohsadr ogen or | ower al kyl) and - (CH2) nR20, wheCa/ARDG/0038
selected from -0OSG3H, -0OPO3H2, -CO2H, tetrazolyl, -B(OH)2, -S(O 2NHC(O R
and -S(O 2NHS(O) 2R where R is |lower ahkyl. Preferably R14 is hydroxy or
met hoxy. WO 03/076407 PCT/ AU03/ 00308 25 R15, R16, Rl7 and R18 are

i ndependently sel ected from hydrogen, -O0OP03H2i -P03, -0S03, -SO3, -CH2PGCS,
- CH2S(8, -CO2H, -CH2CO2H, -CF2PCB, -CF2SC3, -OH, -B(OH 2, -0OCH3, -OCH2CH3,

G o PP chvrl Seraiale bt HCEm, ofy i

- OCH2CH2N( CH2CH3) 2, -NO2, -N(CH3) and N=N The co unds of formJIa | to \Y/
pharmaceutically acceptabl e derivatives thereof, jand conpositions thereof,
may be useful in the treatnent of autoi Mmune disgsases, the prevention of
rejection of foreign organ transplants and / el abhed 10 afflictions,

di seases and illnesses. The potassi um channel acdti vi ]{y i nhibited by the

corrpoundSI\pf_OHHng-llgN(CHZGHébz, FNO,y(Ote) andol t ags=gat ed pot assi um channel ,
for exa , Kvl 1-Kvl. heteromul ti ners containjng t hese Tgrot ei ns

and/ olr cé%§%|P9tef51ff6‘{”@| ‘ﬁ@HS)cug  dgesends frpsn dpGaand. R legted igemy hﬁ
F
vg{ggg-ﬂa E % assbtﬁnbﬁ‘l]etéﬁlﬁlgkfoj) v?. %w@mﬁ%f aq%l qﬁ?ﬁ@%—%oemtz’ ©

corrpﬁ)undS(Cm)szl-ltTE(O)Rve@t(OQNHW)zlﬁé @GR {whereRriedpeet alkyl) aOR-Gakk Obf,

ail nents i9 her apeuti c or prophylactic treatnent
of the rQE?'IBa)éeg%pg ﬁjf&?@ﬁb%(rl‘? t'?gﬁéG’P‘ Yorgans or tissue (such as heart,
ki dney, liver, lung, bone nmarrow, cornea, pancreas, intestinumtenue,

i mb, nuscle, nervus, nmedulla ossium duodenum smal | - bowel , medulla

ossi um Asldtiner prafenrecformn péthet invehtion & the &de bhcd>mpbmgds<eﬁthe formula VI

transpl :;rmt at i or[11)( gra{ ¥ersu -.host di seases. eumat.oid arthritis,
or preventing~or treating autoimmune or chronic in ammatory diseases, or 'the

10 prevention of rejection of foreign organ transplants and/or related afflictions.

ORI?. 0 RIS

VI

where R"" is hydrogen, lower alkyl, halogen or —C(O)CgHs, preferably hydrogen;
R™ and R'™ are independently selected from hydrogen, alkyl (preferably lower

15  alkyl), optionally substituted phenyl and optionally substituted benzy!;
and R' may also be selected from -(CH,),NR'R" (where n is from 1 to 4 and R'
and R" are independently hydrogen or lower alkyl) or -(CH5),R?°, where n is from 0
to 6, and R® is selected from -OSOsH, -OPO3H,, -CO,H, tetrazolyl, -B(OH),,
-S(0).NHC(O)R and -C(O)NHS(O),R where R is lower alkyl);

20 R™ is hydroxy, alkoxy, -(CH2),NR'R" (where n is from 1 to 4 and R' and R" are
independently hydrogen or lower alkyl) and -(CH.),R*, where R? is selected from
-OS0OzH, -OPOsH;, -COzH, tetrazolyl, -B(OH);, -S(O),NHC(O)R and
-S(0),NHS(0)2R where R is lower alkyl. Preferably R is hydroxy or methoxy.



system c | upus erythemat osus, nephrotic syndrone |upus, Pal no-planter
pustul osis, Hashinoto's thyroiditis, nultiple sclerosis, GQuillain-Barre
syndr ome, wormp@asdsbeni a gravis, type | diabetes uveitis, jupPeniAt@3po®et or
recent-onset diabetes nellitus, diabetic neuropathy, posterior uveitis,
al l ergi c encephal onyelitis, WO 03/076487 PCT/ AU0O3/ 00308 26

gl onerul onephritis, infectious: di seases caused by pat hogenic

m croorgani snms, inflanmatory and hyperproliferative skin diseases,
psoriasis, atopical dermatitis, contact dermatitis, eczematous

d titd 1 b i d titl Li,ch | P I , |
dor e n e SOPOLERR 3R HUSOED nBhRiRoB RSO, B o,
er yt he MY S EULEROUEHEPE N UBHIIES -COPLSCHECORE TIFPE,, -8F80,ALopec a

areata, keratoconjunctivitis, vernal conjunctivitis, uveitis assocl ated

wi t h BehB&QHY, diQeHse ;OkéhetHst i-EFsheCpet FeHr€Hat FEHECHani-Calls, ¢0Csda,

dystrophj it heljalis, cor e, _caorne | eukonm, r..penmphi gus,

Voor en’ sOGioERPHsecleliarB " atafn e REreBHERNS Mo Tle e BeiBlua 10
syndronme, sarcoidosis, etc.; pollen allergies, reversible obstructive
airway di sease, bronchial asthma, allergic asth intrinsic asthma,
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may be a voltage-gated potassium channel, for example, Kv71.7-Kv1.7, or

heteromultimers containing these proteins and/or accessory proteins such as beta
15  subunits.

Compounds of the Formula | to VI may inhibit the potassium ion channel activity of
the voltage-gated potassium channel, Kv71.3 channel of a T-cell.

20 The compounds of the invention may be useful in respect of a number of ailments.
They 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 ossium, skin, pancreatic islet-cell, etc.

25 including xeno transplantation), graft-versus-host diseases; rheumatoid arthritis,
systemic lupus erythematosus, nephrotic syndrome lupus, Palmo-planter
pustulosis, Hashimoto's thyroiditis, multiple sclerosis, Guillain-Barre syndrome,
myasthenia gravis, type | diabetes uveitis, juvenile-onset or recent-onset diabetes

mellitus, diabetic neuropathy, posterior uveitis, allergic encephalomyelitis,



25 pneunoni a, dermatonyositis, |eukoderma vulgaris, ichthyosis vulgaris,
photoal |l ergic sensitivity, cutaneous T-cell |ynphoma, arteriosclerosis,
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eosinophilic fascitis, |esions of gizygiva, periodontium alveolar bone,
substantia ossea dentis, 30 glonerul onephritis, male pattern al opecia or

al opecia senilis by preventing epilation or providing hair germ nation
and/ or pronoting hai r generation and hair growth; muscul ar dystrophy;
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leukotriene B, -mediated diseases, Coeliac diseases, proctitis, eosinophilic
gastroenteritis, mastocytosis, Crohn's disease, ulcerative colitis, migraine, rhinitis,
eczema, interstitial nephritis, Good-pasture's syndrome, hemolytic-uremic
syndrome, diabetic nephropathy, multiple myositis, Guillain-Barre syndrome,
20 Meniere's disease, polyneuritié, multiple neuritis, mononeuritis, radiculopathy,
hyperthyroidism, Basedow's disease, pure red cell aplasia, aplastic anemia,
hypoplastic anemia, idiopathic thrombocytopenic purpura, autoimmune hemolytic
anemia, agranulocytosis, pernicious anemia, megaloblastic anemia,
anerythroplasia, osteoporosis, sarcoidosis, fibroid lung, idiopathic interstitial
25 pneumonia, dermatomyositis, leukoderma vulgaris, ichthyosis vulgaris,
photoallergic  sensitivity, cutaneous T-cell lymphoma, arteriosclerosis,
atherosclerosis, aortitis syndrome, polyarteritis nodosa, myocardosis,
scleroderma, Wegener's granuloma, Sjogren's syndrome, adiposis, eosinophilic
fascitis, lesions of gingivé, periodontium, alveolar bone, substantia ossea dentis,
30 glomerulonephritis, male pattern alopecia or alopecia senilis by preventing
epilation or providing hair germination and/or premoting hair generation and hair
growth; muscular dystrophy; Pyoderma and Sezary's syndrome, Sjoegren’s



secret agogues, cardiac arrhythm as such as atrial or ventricular
fibrillation, epilepsy, muscular fasciculations, urinary incontinence,
certai n cwptwabesner vous system di sorders via nodul ati ng mearaio3oaosiuct i on
or neurotransmtter release. 25 . For certain of the above nentioned
conditions it is clear that the conpoppds may be used prophylactically as
well as for the alleviation of acute synptons. References herein to
"treatnment” or the like are to be understood to include such prophylactic
treatnment, as well as treatnment of acute conditions. 30 In another aspect,
the invention proyides a.nethod of nodulatin qQt assji um ion .channel
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is preferred that the potassium channel activity inhibited by thé conpound
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[ or Kvl1,2 channels. |In a further aspect of the invention there is
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shock, or anoxia, B-virus hepatitis, non-A/non-B hepatitis, cirrhosis, alcoholic
15 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; and treatment of immunodepression or a disorder
involving immunodepression, including AIDS, cancer, senile dementia, trauma,
20  chronic bacterial infection, type Il diabetes mellitus as glucose-dependent insulin
secretagogues, cardiac arrhythmias such as atrial or ventricular fibrillation,
epilepsy, muscular fasciculations, urinary incontinence, certain central nervous

system disorders via modulating neural conduction or neurotransmitter release.

25  For certain of the above mentioned 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 treatment of acute conditions.

30 In another aspect, the invention provides a method of modulating potassium ion
channel activity of T cells by the application of a compound according to Formula |
to Vi to said T cells.



cycl osporin, FK-506 and rapanycin. 25 By "conposition” is intended to
include the formulation of an active ingredient (the active being at | east
one conpowpd3ofesdhe i nvention or a pharmaceutically accepCamwsdeosvative
thereof) with encapsulating naterial as carrier, to give a capsule in

whi ch the active ingredient (with or vighout other carrier) is surrounded
by carriers. 30 The pharmaceutical conpositions or formulations include
those suitable for oral, rectal, nasal, topical (including buccal and
sub-1lingual), vaginal or parenteral WO 03/076407 PCT/ AU0O3/ 00308 29

(i ncluding intranuscul ar, sub-cutaneous and intravenous) adm nistration or
ina formsuitable for admnistration by inhalation or insufflation. The

conpoundbhe ot undgesitthe nventiont bRarmbddutizaRp BEesthBlRadeditiviaMhercdfr i er,
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In a further aspect of the invention there is provided a pharmaceutical composition
15 for use as an immunosuppressant, the composition comprising an effective
amount of compound of Formula 1, pharmaceutically acceptable derivative thereof,

and optionally a carrier or diluent.

The compositions of this aspect of the invention may further contain one or more

20 other immunosuppressive compounds. For example the compositions may
contain a second immunosuppressive agent such as azathioprine, brequinar
sodium, deoxyspergualin, mizaribine, mycophenolic acid morpholino ester,
cyclosporin, FK-506 and rapamycin.

25 By "composition" is intended to include the formulation of an active ingredient (the
active being at least one compound of the invention or a pharmaceutically
acceptable derivative thereof) with encapsuiating material as carrier, to give a
capsule in which the active ingredient (with or without other carrier) is surrounded
by carriers.

30
The pharmaceutical compositions or formulations include those suitable for oral,

rectal, nasal, topical (including buccal and sub-lingual), vaginal or parenteral



conpound of the invention or a pharmaceutically acceptable salt of a
conpound of the invention. 25 For preparing pharnaceutical conpositions
fromthe wormpowmads of the present invention, pharnmaceuti eariavcape®pt abl e
carriers can be either solid or liquid. Solid formpreparations include
powders, tablets, pills, capsules, caghets, suppositories, and dispensable
granules. A solid carrier can be one or nore substances which 30 may al so
act as diluents, flavouring agents, solubilisers, lubricants, suspending
agents, binders, preservatives, tablet disintegrating agents, or an
encapsul.atligghgﬂgterial.I WO 3/q76407 PCT/ AL03/ 00308 30.Intpomdets, t he
carri er (Pl [AmyssHIYe FUOTYIENEPHE aNd INFaXenyus) admiistirtioneOf ing v

di vi ded f@¢d syieaie IOOa@AMistRation Byaihsltiondtendaifflatish, component is m xed with
the carrier having the necessary binding capacity in suitable proportions
and conpacted in the shape and size desired. The powders and tablets
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W t hout capsuleerfiied iviith thersamue ceibifobyral usa, in te fowhi aftsuppotifores for asstaci at i on
withit. Simlarly, cachets an | ozenges are i ncluded. Tabl ets, powders,
capsul egﬁnﬂmﬁrr@tw%:a%ettg? e O?é?é'ﬁ)%k%gd@%'ﬁ %uw@ofgégaw@@?{'ap )i t abl e
forgr aguggﬁ'@aﬂb%é)"’\?é‘fn' 20 For preparing suppositories, a |low nelting wax,
suc% as adm xture of fatty acid glycerides or cocoa butter, is first

nelted and the active conponent is dispersed honbgeneously therein, as by

stirring, The nolten _honbgenous mxtyre.i s then .
%uch Sharmaceutlcal C posﬂaons an unl% aosage forms thereof may comprise

conventional ingredients in conventional proportions, with or without additional
active compounds or principles, and such unit dosage forms may contain any
15 suitable effective amount of the active ingredient commensurate with the intended
daily dosage range to be employed. Formulations containing ten (10) milligrams of
active ingredient or, more broadly, 0.1 to one hundred (100) milligrams, per tablet,

are accordingly suitable representative unit dosage forms.

20  The compounds of the present invention can be administrated 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
compound of the invention or a pharmaceutically acceptable salt of a compound of
the invention.

25
For preparing pharmaceutical compositions from the compounds of the present
invention, pharmaceutically acceptable carriers can be either solid or liquid. Solid
form preparations include powders, tablets, pills, capsules, cachets, suppositories,
and dispensable granules. A solid carrier can be one or more substances which

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

material.



poured into convenient sized noulds, allowed to cool, and thereby to
solidify. 25 Fornul ations suitable for vaginal adm nistration may be

pr esent edwa3fpessari es, tanpons, creans, gels, pastes, f®aFsAB/06308ays
containing in addition to the active ingredient such carriers as are known
in the art to be appropriate. Liquid 8@rm preparations include sol utions,
suspensi ons, and enul sions, for 30 exanple, water or water-propyl ene

gl ycol solutions. For exanple, parenteral injection liquid preparations
can be fornul ated as solutions in agqueous polyethylene glycol solution. WO
03/ 076407 PCT/ AU03/00308 31 Sterile liquid form conpositions include
sterile solutions, suspensions, enulsions, syrups and elixirs. The active
i ngr edi émpooaerdethedi cernér isda dineudivtiadiesblidthat i manmieuie with [the diredpt abl e
carrier, such as sterile water, sterile organic solvent 5 or a m xture of
both. THY plve $YRRCARMor ding to the present invention may thus be
formul ated for parenteral admnistration (e.g. by injection, for exanple
bolus injection or continuous infusion) and may be presented in unit dose
f or nd i nlrarpbletss <he pative ccdmpomehtsig rixgdswitls rthé | cavieuhaving fthei mecessainn

mul ti-dgse,.containers with, an adde reservative., The conpositi ons may
Take s hapagty ja uiiGpih orSifions G Cafbatis 1 B SRPS: 99 Gizdiqneous
vehi cl egespgd. may contain formul ation agents such as suspending,

stabilising and/ or dispersing agents. Alternatively, the active ingredient
may be in powder form obtained by aseptic isolation of sterile solid or 15

by Iyophilisati,on frgmsol utio for caonstituti.on wth sui tabl e vehicl e,
eg. stemhFePOWBWoaBﬁ-fPf’geésv%[?ﬂ%’??‘%e?%rﬁé’”u? F”I\'éjﬁe%fuie’kg? lﬂlho sseél_lﬁ"ﬁébl e
for j0r abeksemt Comte detigpacRfApbindli SaRaMENgakiBes afEi nRgnESITRPRBMbohdteVat er
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sodi um cacbaxhutterhidncettelliikee Ther terthepreparation” is intended to include the
formulation of the active compound with encapsulating material as carrier

15 providing a capsule in which the active component, with or without carriers, is

surrounded by a carrier, which is thus in association with it. Similarly, cachets and
lozenges are included. Tablets, powders, capsules, pills, cachets, and lozenges

can be used as solid forms suitable for oral administration.

20  For preparing suppositories, a low melting wax, such as admixture of fatty acid
glycerides or cocoa butter, is first melted and the active component is dispersed
homogeneously therein, as by stirring. The molten homogenous mixture is then
poured into convenient sized moulds, allowed to cool, and thereby to solidify.

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

ingredient such carriers as are known in the art to be appropriate.

Liquid form preparations include solutfions, suspensions, and emulsions, for
30 example, water or water-propylene glyco! solutions. For example, parenteral
injection liquid preparations can be formulated as solutions in agueous

polyethylene glycol solution.



25 wel | known suspendi ng agents. Al so included are solid form preparations
that are intended to be converted, shortly before use, to liquid form

pr epar at iwo93f0os0pr al adm ni stration. Such liquid forns PagiAIe/0830B Ut i ONns,
suspensi ons, and emnul sions. These preparations nmay contain, 30 in addition
to the active conmponent, colorants, fBavours, stabilisers, buffers,
artificial and natural sweeteners, dispersants, thickeners, sol ubilising
agents, and the like. WD 03/076407 PCT/ AU0O3/ 00308 32 For topical

adm nistration to the epiderm s the conpounds according to the invention
may be fornul ated as ointnents, creans or |otions, or as a transdernal
patch. QG ntnents and creans nmay, for exanple, be fornulated wth an aqueous
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agents. or ons oplca adnlnls

i ncl side drez@ixpee ofdwothr i si ng active agent in a flavoured base, usually
sucrose and acacia or tragacanth; pastilles conprising the active
ingredient in an inert base such as gelatin and glycerin or sucrose and
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liquid carrier l'ut1ons” or suspensions are appl y to the
nasal caparentelsl admiristrationl (e gedns, mj‘eohomxefapl@(amp!b dadirsoppferctiopi pette or
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to as suspending, stabilising and/or dispersing agents. Alternatively, the active
ingredient may be in powder form, obtained by aseptic isolation of sterile solid or
15 by lyophilisation from solution, for constitution with a suitable vehicle, eg. sterile,

pyrogen-free water, before use.

Agueous solutions suitable for oral use can be prepared by dissolving the active
component in water and adding suitable colorants, flavours, stabilising and
20  thickening agents, as desired.

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 carboxymethylcellulose, or other

25  well known suspending agents.

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,

30 in addition to the active component, colorants, flavours, stabilisers, buffers,
artificial and natural sweeteners, dispersants, thickeners, solubilising agents, and
the like.



enhance delivery and retention in the nasal nucosa. 25 Adm nistration to
the respiratory tract may al so be achi eved by neans of an aerosol

formul at iwo o3f7eshi ch t he active ingredient is provided i nPETN@3H0A08 Sed
pack wth a suitable propellant such as a chl orofl uorocarbon (CFC) for
exanpl e dichlorodifluoronethane, trighlorofl uoronethane, or

di chi orotetrafl uoroet hane, 30 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 netered valve. WO

03/ 076407 PCT/ AU03/00308 33 Alternatively the active ingredients may be
provided in the formof a dry powder, for exanple a powder m x of the
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formfor exanple in capsules or’cartridges of, e.g., gelatin, or | ster
packs f oidynbabke atitht the adguitiore of swijaiie trickening brd/ied gbilingegentofLdionsmhay er . 10
In form# Il ons i ntended for adm nj sbratio t.E.the re?p' ratorg, tract,

i ncl udi P§ OT'HH%&?%%‘%“ B AAHEAYS BRElY PRge éBigrﬁYi HHIGN ¢ TR PR 8 a
small p lxC| ki o] i ely; o] I C ndi €SS.
Such a el SN age B B Rl e ailerstnd AR ep e “Sering
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sustai ned rel ease of the active ingredient my be enpl oyed. The
pharmaceutical preparations are preferably in unit dosage forms. In such
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20 quantities of the active conponent. The unit dosage formcan b
packagedopryisitdataating agentpit lanjlavevistaibaseg uglslty siereasamndt aegciaf or

e e g 215 B e PRI PRI el %,
| 0zenge gelfiRl bind Oglytérit at H§crbb€ and acacia; and mouthwashes comprising the

active ingredient in a suitable liquid carrier.

15
Solutions or suspensions are applied directly to the nasal cavity by conventional
means, for example with a dropper, pipette or spray. The formulations may be
provided in single or multidose form. In the latter case of a dropper or pipette, this
may be achieved by the patient administering an appropriate, predetermined

20  volume of the solution or suspension. In the case of a spray, this may be achieved
for example by means of a metering atomising spray pump. To improve nasal
delivery and retention the compounds according to the invention may be
encapsulated with cyclodextrins, or formulated with other agents expected to
enhance delivery and retention in the nasal mucosa.

25
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, ftrichloroflucromethane, or dichlorotetrafluoroethane,

30 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.



appropriate nunber of any of these in packaged form 25 The invention also
I ncl udes the conpounds in the absence of carrier where the conpounds are
in unit odweage7dé0T m The anount of conpound of formula | &dwiAtiosHeoed nay
be in the range from 30 about 10 ng to 2000 ng per day, depending on the
activity of the conmpound and the disgase to be treated. WO 03/ 076407

PCT/ AU03/ 00308 34 Liquids or powders for intranasal adm nistration,

tabl ets or capsules for oral admnistration and |iquids for intravenous
adm nistration are the preferred conpositions. 5 1In a further aspect of
the invention there is provided new conpounds of the general fornula | to
VI as described above. The conpounds of the general fornula V and VI are

parti culpgtetyativedf tHe aetive ifgredibets mapas prividdtein theefdrmosf & By §dwidedr ovi ded
a process for the production of 10 the conmpounds of the formula Ito VI,
and ror &rpexanaplipayperdemmix of the gompayadin. a sofiableopewder bage bishi ant | y

YNt eIty LRAR ! LORTaan 066 PARNA0rbRBy Ay LORINGE -y Use! U

source oOf befzofuran-containi ng acetopheno ura cts such as
khel §i npoiyvirldpyreslidexen\R). reamtanentlyf thehedwderorerrier Will foemzalgédivy tee i n
aqueous sodi um _ hydroxi de sol ution furni shes the coppound , as _shown bel ow
RPhC( =onasal epwty Neomawger ccomposition may becpresentggs ImyRiti@ese ffesmdor Kd

(KVI. 3) e/ OMBIEieLhpSuIEE Fr CORRdGES oY & §Y Yelatin, or blister packs from which the

powder may be administered by means of an inhaler.

10 In formulations intended for administration to the respiratory tract, including
intranasal formulations, the compound will generally have a small particle size for
example of the order of 5 to 10 microns or less. Such a particle size may be

obtained by means known in the art, for example by micronisation.

15 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
form, the preparation is subdivided into unit doses containing appropriate
20 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
appropriate number of any of these in packaged form.
25
The invention also includes the compounds in the absence of carrier where the
compounds are in unit dosage form.

The amount of compound of formula | administered may be in the range from
30 about 10 mg to 2000 mg per day, depending on the activity of the compound and

the disease to be treated.



Kd (Kvl.3) 0.17mM 20 Variations of this reaction include first nodifying
khel linone to create a derivative thereof by adding, renoving or nodifying
one or nOWO 03f07d¢4be functional groups attached to the ri n@CIyrdioanv3osor
exanpl e, the nmethoxy groups could be selectively manipulated to provide to
hi gher al kyl derivatives of khellinongsand 25 used in the above schene as
precursors for conpound formation. WO 03/076407 PCT/ AU0O3/ 00308 35 Anot her
starting material is Khellin, which can be regarded as a protected
khel I i none. This conmpound coul d be denethyl ated and the resulting

hydr oqui none sel ectively-al kylated. As can be seen bel ow hydrogen %gndi ng
shown ad'WHes & Prwdersyfor 18ranasal ssdministiglignodahlets ngapsulesefOpn@iRbl i ¢

hydr ox ; e A ti as Mel
of "1 aiHERpen, A AgHRES hOHRraRnllsl RinfHGoR o, AR eI TS
A strongobgemsijticsisch as Cs2CO3, is required together wth an al kyl ati ng

agent such as Mel or Etl to selectively alkylate the hydrogen-bonded
phenolic OH WD 03/076407 PCT/ AU03/00308 36 Ove 0 O #10 Me C BBr3 Ow H

Ho 9 " G MliufRheP aspé&iOB8r th&Bnihtidke thérk SVBroviddd WP Zohipounds of the

general formula | to VI as described above. The compounds of the general
formula V and VI are particularly preferred

In further aspect of the invention there is provided a process for the production of

10  the compounds of the formula | to VI, and more preferably of the formula V and VL.

Chalcones are conveniently synthesized by reaction of an acetophenone with an
aryl aldehyde. A useful source of benzofuran-containing acetophenones is natural
products such as khellinone.

15
For example, reaction of khellinone with benzaldehyde in agueous sodium
hydroxide solution furnishes the compound , as shown below:
RPhC(=0)H,
OMe O NaOH OMe O
Me
/ e
O OH
OMe
Khellinone, Kd (Kv1.3) 70mM Khellin chalcone derivative,
Kd (Kv1.3) 0.17mM
20

Variations of this reaction include first modifying khellinone to create a derivative
thereof by adding, removing or modifying one or more of the functional groups
attached to the ring system. For example, the methoxy groups could be
selectively manipulated to provide to higher alkyl derivatives of khellinone and

25 used in the above scheme as precursors for compound formation.



0OOor O \'/ I\ OM Ot OMB Etl Ml CS2CO3 Cs2CG3 OvB OCEt 0O I \ |
~1\V 1 OMOM CB O OMBOCEt O\ M OH Ow CEt W 03/076407
PCT/ AU03/W030876487 These nodi fi ed khelli nones coul d then PPeTraamchedst o gi ve
chal cones in the usual way. Another variation is to add, renove or nodify
t he substituents of the product to 534§ormnew derivatives. This could be
achi eved by using standard techniques for functional group :

i nter-conversion, well known in the industry such as those described in
Conpr ehensi ve or gani c transformations: a guide to functional group

b k Yor k, \ Publ.i sh 1989 10 I
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i socyan '9% W'E éab'i &hﬁ r%cierhﬂfze_R%(g\? ﬁﬁ%@'%%%%%$°ﬂé§ A‘W%% W th
Cl (9 Rbak® together with an alkylating agent such as Mel or Etl will only alkylate the non-
hydrogen bonded phenolic hydroxy group. A strong base, such as Cs;COs, is
required together with an alkylating agent such as Mel or Etl to selectively alkylate

the hydrogen-bonded phenolic OH.



pyridine; -C(=NRINR R' from-C(NR R')SR'"" with H3NR+QAc by heating in
alcohol; -C(NRR')SRfrom-C(SYNRR' with R I in an inert solvent, e.g.
acet one; wo@s8)MR R' (where R or R' is not hydrogen) fromCTGUSMIASW t h
HNR R'; -C(=NCN)-NR R" from-C(=NR R')-SR with NH2CN by heating in
anhydrous 20 al cohol, alternatively fgom -C(=NH)-NR R' by treatnent wth
BrCN and NaCEt in EtOH, -NR-C(=NCN)SR from-NHR by treatnment with
(RS)2C=NCN;, -NR'SQ2R from-NHR by treatnment with Cl SO2R by heating in
pyridine; -NRC(SYRfrom -NR C(OR by treatnent with Lawesson's reagent
[ 2, 4- bi s(4- et hoxyphenyl)- 1,3, 2, 4-§§Ngt hi&di phosphet ane- 2, 4-di sul fi de];
-NRSQ2CF3 from-NHR with triflic 2 %hyride and base, -CH(NH2) CHO from
-.CH(NH2) C(O OR with Na(Hg) and Cl / EtQH, - CH2C(O) OH from -C(O) OH by
treatnent with SOCL2 t hen CH2pRZ~t gZO, -C(O OH from - CH2C( O OCH3
by treatnment with PhMgX/ HX t{ c anfiydride then Cr03; ROC(OR from
RC(OR by R'CO8H, -CCH2OH frygy ) J @Na/ ROH -CHCH2 from
- CH2CH2OH by t he Chugaev reacti on; 2 frofh -C(O OH by the Curti us
reaction; -NH2 from-C(O)NHO—Iﬁﬁnr'rsch oNisCl / base then H2G -CHC(O CHR from
in

- CHCHOHCHR by using the Dess- Peri odi nane regent or Cr03 / agH2SO»4 /
acetone; -C6H5CHO from - C6HS5CH3 Wi th WO 03/ 076407 PCT/ AU0O3/ 00308 38

Cr2C 2; -CHO from-CN with SnCl2 /HHCI ; -CN from-C(ONHR th PC15; - CHZ2R
from-CCORwth N2H4 / KOH. Funcbfr onél grou&‘@iE nter-convegsi'gy reactions
may require other substituents toybe | 5 prot ed during fhe |feaction.

Suitable protecting groups arg we L QWN i|1§2cpﬁdust ave been
described in many references/su : bt ecting G oyps Or gdhi ¢
Synthesis, Geene T W WIey\] e, New York, n okder that

the present invention may be A 10
foll owing exanpl es. Exanple 1 Khepljnone (1 mmol) and benggkdehyde (1.5
nmol ) were stirred in 2Maq. NaOH 15 (1m ) overnight. The reaction m xture

was diluted methanol ("MeOH}y(3nl), l
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acidified with 10% aq. citric acid and the precipitated product filtered
and recrystallized fromnethanol to give the product as cinnanon needl es
(325 ny, wodB76480 Exanpl e 2 The product of Exanple 1 (0. PETMI®BHOI8

di chl oronet hane ("DCM') (1m) was treated with Et3SiH (2 eq.) and
trifluoroacetic acid ("TFA") (Immol), 3and stirred for 3h under an

at nosphere of dry nitrogen. The reaction m xture was diluted with 25

cycl ohexane, and on concentrating, the product crystallised out as yellow
needl es, which were then filtered off (46mg, 93% . Exanple 3 30 A

suspen5| n _of t r t of ex 09%°d/.C

oty acetis monrieR Kelfigns TR betigacied T uvEgdrtsaren by hBay
over ni ghyay. WO 03/ 076407 PCT/ AU03/ 00308 39 The reaction m xture was
filtered through celite, the filtrate concentrated, and the product

recrystallized from MeOH as pal e yeI | ow needl es (103 ng, 63% . Exanple 4 to

Sl o OtpREpAron FoE AN, FertbfR o orBURERT SERtRupOR' of B RIGIRL 16 s
khel bi ngogm (fbwt dewivhiivesanThisheodl pse pehigt/ed adyd ahmgestéﬁdérdm@ahhuo@resaﬂ@r

appropriate derivative thereof were stlrred in 2M aq. NaCOH ( and MeCH
(1 m) dyveetipnaht grovRe integeenvaisioNx tWilk kKi@WRadn ndgt rrmlqsyadsm tﬁ%dt pse aC| d

v (ERETR 17 AP She o B i LB G bR LI
cryst al IpreparativambAdrboelk Bn@, Newt Yarit, WCHRNbIdHE s, lnExﬁamﬁ es 12 and 49 20
These renai ned as oils.
10  Examples of functional group inter-conversions are: -C(O)NRR' from —CO,CH3; by
heating with or without catalytic metal cyanide, e.g. NaCN, and HNRR' in CH3;OH,;
-OC(O)R from —OH with e.g., CIC(O)R' in pyridine; -NR-C(S)NR'R" from -NHR with
an alkylisothiocyanate or thiocyanic acid; -NRC(O)OR from —NHR with alkyl
chloroformate; -NRC(O)NR'R" from -NHR by treatment with an isocyanate, e.g.
15 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 H3NR'OAc by heating in
alcohol; -C(NR'R")SR from —C(S)NR'R" with R-l 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
20  alcohol, alternatively from —C(=NH)-NR'R" by treatment with BrCN and NaOEt in
EtOH; -NR-C(=NCN)SR from —NHR' by treatment with (RS),C=NCN; -NR"SO5R
from —NHR' by treatment with CISO;R by heating in pyridine; -NR'C(S)R from
-NR'C(O)R by treatment with Lawesson's réagent [2,4-bis(4-methoxyphenyl)-
1,3,2,4-dithiadiphosphetane-2,4-disulfide]; -NRSO,CF; from —-NHR with triflic
25 anhydride and base, -CH(NH)CHO from -CH(NH;)C(O)OR' with Na(Hg) and
HCI/EtOH; -CH,C(O)OH from —C(O)OH by treatment with SOCI, then CHN, then
H,O/Ag20; -C(O)OH from -CH,C(O)OCH; by treatment with PhMgX/HX then
acetic anhydride then CrOs; R-OC(O)R' from RC(O)R' by R"COsH; -CCH,OH from
-C(O)OR" with Na / R'OH; -CHCH; from —CH,CH,OH by the Chugaev reaction:;
30 -NH from -C(O)OH by the Curtius reaction; -NH, from —C(O)NHOH with
TsCl/base then H20; -CHC(O)CHR from —~CHCHOHCHR by using the Dess-Martin
Periodinane regent or CrO; / agH,S0O, / acetone; -CsHsCHO from —CgHsCHs with



Exanpl es 18, 19, 41 and 43 25 These required extended heating and reaction
time (up to three days). In sone exanples function group interconversion
react i onswproowiaded t he depicted conpounds. 30 Exanpl e 59 PADAIRBOTHE07

PCT/ AU03/ 00308 40 To the product of Exanple 1 (0.1 mmol) and Cs2CO3 (0.2
mol) in DMF (0.5 M) was added Mel {§& equivalents) and the mxture was
stirred for 30 mnutes, during which tinme the reaction m xture had changed
froma deep red-black to a pale orange colour. The reaction m xture was
partitioned bet ween Et OAc (5 m) and 5 water (5 m ), the separated organic
| ayer gwth 1M aq 2 x5 m) and then water ‘((2x5n1 . The
or gani ¢ Q? f2; v%'éodfrr‘?’é‘d‘%wé’f”t 6k 16! -GN frepaCHANHRN4It: §IGle rCH2R
evapor a u t e the product, which was purified using
silica g@ﬁ" cﬁ?%);ray@%ﬁg& 'qu% ohexane/DCM . Yield 66% 10 Exanple 60 This
was nmade and purified exactly as for Exanple 59 but using benzyl bromde (1

i | t).in t d aof th di d th | kyl at 73% 15
Shown | FUnKIPE 0781 THEEPRUCSATh S5 BRS PAUTS aitel $artiisninge b
conmpoundpotepfedt aam&ggm@t FeAbtioRst Slifdle Hrodicheg Ky r%u? IROSFICRABAMNES | ess

or not active at .3 are of interest as bel ng potentially selective for
Kv chanirelustrytaret havebeeRwdesgribat dy memyorafengnioes ssch @s ProtectingdGaowess f or

t he manuf cture f..CO nds i activ at . th 1. hannel . 20 WO
bar oealvORGTE SHaHERTD Asrethe TR Miar iaiscioheBahEYfils 185"k "orien. - PLE
(Kv 1.3 unless (nelting NO specified points C

In order that the present invention may be more readily understood we provide the

10 following examples.

Example 1

Khellinone (1 mmol) and benzaldehyde (1.5 mmol) were stirred in 2M ag. NaOH

15 (1ml) overnight. The reaction mixture was diluted methanol ("MeOH") (3ml),
acidified with 10% aq. citric acid and the precipitated product filtered and
recrystallized from methanol to give the product as cinnamon needies (325 mg,
78%).

20 Example 2

The product of Example 1 (0.15 mmol) in dichloromethane ("DCM") (1ml) was
treated with EtzSiH (2 eq.) and triflucroacetic acid ("TFA") (1mmol), and stirred for
3h under an atmosphere of dry nitrogen. The reaction mixture was diluted with

25 cyclohexane, and on concentrating, the product crystallised out as yellow needies,
which were then filtered off (46mg, 93%).

Example 3

30 A suspension of the product of example 1 (0.5 mmol) and 10%Pd/C (60mg) in
ethylacetate ("EtOAc") (3ml) was subjected to hydrogenation by balloon overnight.



otherwse) 1 Me 0 324 Kvl.3 G nnanon Kd peak =750nM needles. Kd end
=120nM O OH Kd area =400nM Sel ectivity M over Kvl.5 Kvl1l.7: is 25-fold.
Kd peak =26Mp/oRKdoEnd =51AM Mp 125- (i.e. phasic) 126 Kv1pCT/AHw3pesak =12M
Kd end =700nM Kd area =1.2MIK - no inhibition at 20pM2 W 0 326 Kd peak
=800 nMyellow Kd end =300 nM needl egg o CH Mp112 Me 113 Owe 3 328 Kd
peak =2 M Pale vyellow o OH needles oMe M 113- 114 WO 03/ 076407

PCT/ AU03/ 00308 42 EXAM STRUCTURE MW Est. Kd OTHER -PLE (Kv 1.3 unless
(rmelting

The reaction mixture was filtered through celite, the filtrate concentrated, and the
product recrystallized from MeOH as pale yellow needles (103 mg, 63%).

Example 4 to 58

These were all made by a similar procedure to that described for Example 1, that
is, by the reaction of khellinone with an aldehyde. Thus, khellinone (0.4 mmol)
and the appropriate aldehyde (0.6 mmol) or an appropriate derivative thereof were
stirred in 2M ag. NaOH (1ml) and MeOH (1ml) overnight. The reaction mixture

10 was neutralised with acetic acid and the precipitated product filtered and
recrystallised from DCM/MeOH.

Noteworthy variations include:

15 Examples 13, 20 and 40

These were crystallised from DCM/hexane instead of DCM/MeOH.

Examples 12 and 49

20

These remained as oils.

Examples 18, 19, 41 and 43

25 These required extended heating and reaction time (up to three days).

In some examples function group interconversion reactions provided the depicted

compounds.

30 Example 59



NO. specified points C) otherwise) 4 Ove 0 382 Kd peak = 45 M M 74-75
Bl ock not phasic Ganular Ol OHI O~~ Oange OWw needles 5 Ow 0 400 Kd
peak = 30wbloso7abB2 Bl ock \ '~ |1 \ not phasic 124 O OH OVPCTAUOM0D8381 Kd
peak = 35 4M Mo 180 CO I \ JIO Block not phasic 181 CH N Me G anular Owe H
brown solid 7 Ove 0 C 358.5 Kd peak4g 12 M Mp 160- \ Bl ock not phasic 161
CQ( XOH Dark Owve orange needles 8 Ove 0 358.5 Kd peak = 15M M 121 C
Bl ock not phasic Bright CO# OH orange OwWe needles 9 Owve 0 358.5 Kd peak
=7 MM 152 ~ Block not phasic Oange O OH cl needles O Me WO 03/076407
PCT/ ALY D0398 03t of Example 1 (0.1 mmol) and CsCOs (0.2 mmol) in DMF (0.5 mi)

was added Mel (5 equivalents) and the mixture was stirred for 30 minutes, during

which time the reaction mixture had changed from a deep red-black to a pale

orange colour. The reaction mixture was partitioned between EtOAc (5 ml) and
5 water (5 ml), the separated organic layer washed with 1M ag. NaOH (2 x 5 ml) and

then water (2 x 5 ml). The organic layer was dried over MgSO4.H,O, filtered and

the solvent evaporated under vacuum to give the product, which was purified

using silica gel chromatograghy (cyclohexane/DCM). Yield 66%.

10 Example 60

This was made and purified exactly as for Example 59 but using benzyl bromide (1
equivalent) instead of methyl iodide as the alkylating agent. Yield 73%.

15 Shown in Table 1 are melting point and biologicai data for a range of compounds
of the invention tested for binding Kv1.3. Those Compounds less or not active at
Kv1.3 are of interest as being potentially selective for Kv channels other than
Kv1.3. They also may be useful intermediates for the manufacture of compounds
having activity at the Kv1.3 channel.

20



EXAM STRUCTURE MW Est .
specified points C) ot

Bl ock notwphasiao183 O |
~CN Bl ock not phasic 198 O |
439 10 M no effect Dark &OH brown O 41|

OWve other channels resin 13 Ov 0 395 Kd peak =
14 Ove 0 368 Kd peak

12 M Mp 196 /

anor phous

Bl ock not phasic Red- O *OH NEtz orange Owe needl es

Kd OTHER
herw se)
OCH Orange

20 M
Ove granul es
OH Red- br own

-PLE (Kv 1.3 unless (nelting NO
10 W 0 349 Kd peak =
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ow solid
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12 Ove O
18 M Mp 95
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342 Kd %\aétﬁlgo MM133\ | \ Kd end = 12M Orange solid O OH O M
EXAM | STRUCTURE Mw Est. Kd OTHER
-PLE (Kv 1.3 unless {melting
NO. specified points °C)
otherwise)
1 OMe O 324 Kv1.3 Cinnamon
- K peak =750nM needles.
/ O O Ky ena =1200M
O OH K area =400nM Selectivity
OMe over Kv1.5
Kv1.7: is 25-fold.
K4 peak =25uM,
K end =5ptM Mp 125-
(i.e. phasic) 126
Kv1.1:
deeak=12uM
Kd end =700nM
K area =1.2uM
IK = no inhibition at
20uM
2 OMe O 326 K4 peak =800 nM yellow
/ O O Ky eng =300 nM needles
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OMe 11 3
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WO 03/ 076407 PCT/ AUO3/ 00308 44 EXAM STRUCTURE MW Est. Kd OTHER -PLE (Kv
1.3 unless (nelting NO specified points C) otherwise) 16 W 0 342 Kd
peak = 35whbloso7aR1- / / F Kdend=4M 123 0 OH Orange W soOIPCa/AUD3/ 0880 342
Kd peak = 6M Mp 129 ~ Kd end = 1IMOrange / 0 OH F solid W 18 W 0 340 -
Kvl.3 Kd peak =5M KI'I1I1CTI1 / OH OfKdend =250nM We Kd area =700nM
Kvl.5 Kd peak =16M Kd end =10M Kv1l.7 Kd 50M (tinme- independent) Kvl.1 Kd
peak =15M Kd end =1M Kd area =1.7M

EXAM | STRUCTURE mw Est. Kd OTHER
-PLE (Kv 1.3 unless (melting
NO. specified points °C)
otherwise)
4 OMe O 382 | Ky peak = 45 uM Mp 74-75
J O Z O Block not phasic Granular
Orange
O OH O/\/ g
OMe needles
5 Ole O 400 | Kq peax = 30 pM Mp 122-
J = O Block not phasic 124
o OH
Ole
6 OMe O 381 | Ky peak = 35 pM Mp 180-
/ O Z 0 Block not phasic 181
By Granul
o o N e ranular
OMe H brown
solid
7 OWe O Cl 3585 | Ky poax = 12 pM Mp 160-
J O = O Block not phasic 161
(0] OH Dark
OMe orange
needles
8 OMe O 3585 | Ky poak = 15 M Mp 121
Vi O 7 O ¢l Block not phasic Bright
o oH orange
OMe needles
9 OMe O 3585 | Kgpeak = 7 1M Mp 152
Y O = O Block not phasic Orange
o oH ol needles
OMe




| K- NI

(5M 19 Me 0 340 Kd peak = 10 M Kd end 0.9 M
03/ 076407 PCT/ AU03/ 00308 45 EXAM STRUCTURE MW Est .
unl ess ( m&btoBge40NO. speci fied points C) ot herw se)

3M Mo 85 bl ock not phasic Dark COqOH br own

peak = 2M Mp 121 / |

crystals
\ block not phasis Red- orange

~0H O!
Kd OTHER

[ OH Me WO

-PLE (Kv 1.3
20 OPeTAI®8B03¢8 peak

21 Ove 0 Me 338 Kd
/ O OH Me powder O 22

Owve 0 338 Kd peak = 1.5 MM 97-98 M/ \ Kd end = 300 nMDark O OH brown

Ove crystals 23 Ove 0 338 Kd peak =1.5 MM 148 \ / \ Kd end = 100 nM
Brown 0 OH Me needl es
EXAM | STRUCTURE Mw Est. Kd OTHER
-PLE (Kv 1.3 unless (melting
NO. specified points °C)
otherwise)
10 OMe O 349 Ky peak = 20 pM Mp 182-
J O 7 O CN Block not phasic 183
o OH Orange
OMe granules
1 OMe O 349 Ky peak = 12 uM Mp 196-
J O = O Block not phasic 198
o OH N Red-brown
OMe solid
12 OMe O 439 10 uM no effect Dark
J O 7 O brown
0 OH o~ Not tested against | amorphous
OMe other channels resin
13 OMe O 395 Ky peak = 18 uM Mp 95
J O = O Block not phasic Red-
o OH NEt, orange
OMe needles
14 OMe O 368 Ky peak = 10 uM Mp 105
=
4 l A Ky enda = 1.5 lJ-M Dark
07N oH OEt orange
OMe granules
15 OMe O F 342 Ks peak = 90 pM Mp 133
J = Kq end = 12 1M Orange
solid
O OH
OMe




OM 24 Owve 0 354 Kvl.3- Mp 99 CO #OH/ Owe Kd peak = 0.9 to Dark 1.1M
orange W Kd end = 250 to needles 300nM Kd area =800nM (based on peak 1.1
and end 380 wm%ub1) WO 03/ 076407 PCT/ AU03/ 00308 46 EXAM BCRIATIBBEBORAN Est .
Kd OTHER -PLE (Kv 1.3 unless (nelting NO specified points C) otherw se)
Kvl.5- Kd peak =36M Kd end =6M |K- N (20M 25 Ove O Owe 354 Kd peak = 5
MM 117- \ Kd end = 1M 118 Red-brown O ON granular O Me crystals 26
Ove 0 398 Kd peak = 9 MM 139- \ \ Kdend=1.5M 140 CO( OH O O bark Owe

or ange

EXAM | STRUCTURE Mw Est. Kd OTHER
-PLE (Kv 1.3 unless (melting
NO. specified points °C)
otherwise)
16 OMe O 342 Kg peak = 35 pM Mp 121-
74 O 7 O i Kdena = 4 pM 123
o o Orange
OMe solid
17 OMe O 342 Ky peax = 8 pM Mp 129
J O F O Kgend = 1 pM Orange
o OH . solid
OMe
18 OMe O 340 Kv1.3-
J O 7 O on Ka peakc =5pM
1) OH Kd end =250nM
OMe K4 area =700nM
Kv1.5-
Kd peak =16uM
K end =10puM
Kv1.7-
Kgs 50uM (time-
independent)
Kv1.1-
Ka peak =15p1M
Kaeng =1uM
Kd area =1.7uM
K- NI (5pM)
19 OMe O 340 K4 peak = 10 pM
J O = O Ka ena = 0.9 UM
o OH OH
OMe




granular crystals 27 Ove 0 NO2 369 Kd peak = 15 gM Mp 131- | Kdend=51LM
132 O OH Oange Owe solid 28 Ow 0 369 5-10%block at 5 Mp 97-98 \ Noe M
Dark CO vwdowoown? oMe crystals 29 oMe 0 369 Stocks precippirtadtos/od408 148
Brown O OH No needles C 2 o nme WO 03/076407 PCT/ AU03/ 00308 47 EXAM
STRUCTURE MW Est. Kd OTHER -PLE (Kv 453 unless (nelting NO specified
points C) otherwise) 30 Ow 0 F 414 Kd peak = 5M M 112- / F *OH Kd end
3.5 M114 OF F Oange Ow F solid 31 W O CF3 392 Kd peak = 40 M M 150
bl ock not phasic 151 O OH Orange

EXAM | STRUCTURE _ Mmw Est. Kd OTHER
-PLE (Kv 1.3 unless (melting
NO. specified points °C)
otherwise)
20 OMe O 366 K4 peak = 3 pM Mp 85
Y O # O block not phasic Dark
0 oH brown
OMe crystals
J a block not phasic Red-
O O orange
O OH
powder
OMe
/ O = O Me K ena = 300 nM Dark
0 o brown
OMe crystals
23 OMe O 338 Ky peak =1.5 uM Mp 148
Vi = Ky eng = 100 nM Brown
needies
O OH Me
OMe
24 OMe O 354 Kv1.3- Mp 929
/ O A O OMe Ky peak = 0.9 to Dark
o OH 1.1pM *| orange
OMe Kd end = 250 tO need|eS
300nivi
Kd area =800nM
(based on peak 1.1
and end 300 result)




Ove granules 32 oMe 0 392 Kd peak = 40 M M 123 CQ( / block not phasic
Oange / OHI i needles W 33 OV 0 392 Kd peak = 10M M 135 C/ Kd end
= 4M Red-womsf07647 / OH CF needles 3 O M 34 O M 0 416 necefs®enoms 5 M M
p 111 / / OPh Orange O/ OHi Not tested against needles oM other
channels 35 W 0 450.5 no effect at 544 M 107- O-O ~~ 108 0 off C Not
tested agai nst Orange W other channels needles 36 Owve O 484 no effect at

5 MM 121 I~r I~ 1~ CF3 Oange O* OH Not tested agai nst granular ow
ot her channel s crystals WO 03/ 076407 PCT/ AU03/ 00308 48 EXAM STRUCTURE MW
Est. Ke—OrHER——PLE (kv 3—umess—{relting
EXAM | STRUCTURE - Est. Kd OTHER
-PLE (Kv 1.3 unless (melting
NO. specified points °C)
otherwise)
Kv1.5-
Ky peak =36pM
K4 end =6uM
IK- NI (20uM)
25 OMe O OMe 354 Kg peak = 5 pM Mp 117-
J Z Kg ena =1 uM 118
Red-brown
o OH
granular
OMe
crystals
26 OMe O 398 K4 peak = 9 pM Mp 139-
/ O = O O> Kg ena = 1.5 pM 140
0 oM o Dark
OMe orange
granular
crystals
27 OMe O NO, 369 Ky peak = 15 pM Mp 131-
Y O Z O Kg eng = 5 pM 132
Orange
o OH _ 9
OMe solid
28 OMe O 369 5-10% block at 5 | Mp 97-98
Y O 7 O NG, uM Dark
o OH brown
OMe crystals
29 OMe O 369 Stocks precipitate Mp 148
Z
i O O Brown
o OH NO, needles
OMe




NO. specified points C) otherwise) 37 Ove 0 430 no effect at 1 MM 126 /
a\ Red OH 1 Me Not tested against prisns OWe other channels 38 Owe O 374
no effectwato3®7dbMp 131 Orange Not tested agai nst pri smPCTOAUOBI0@REr
channels O Me 39 W 0 374 no effect at 5M M 158 Oange o #01 Not tested
agai nst granul ar W other channels crystals 40 Me O 349 no effect at 1M M
112 Pale brown CO( OH Not tested against granular M other channels
crystals 41 W 0 CO2H 368 no effect at 20 M M 131 Orange- OH Not tested
agai nst yellow W other channels granules 42 oMe 0 367 Kd peak = 14 M M

p — } G_l P\I'\VAQ BF I snfr 13'\% A2 \AA O (L] 34% KA nnf\lr\ —_
v o | XA PSTRUETORES"™ PrsmrEe Ve TR W O AoretmRe T 10 M
-PLE (Kv 1.3 unless (melting
NO. specified points °C)
otherwise)
30 OMe O F 414 Ky peak = 5 pM Mp 112-
% O 7~ O ] Kia=35uM | 114
o oH E . Orange
OMe F solid
31 OMe - O CF, 392 Ky peak = 40 pM Mp 150-
Y Z block not phasic 151
O O Orange
o OH
granules
OMe
32 OMe O 392 Ka peak = 40 pM Mp 123
J O = O CFy block not phasic Orange
0 OH needles
OMe
33 OMe O 392 Ky peak = 10 uM Mp 135
J O = O Ky eng = 4 pM Red-brown
o oH CF, needles
OMe
34 OMe O 416 no effect at 5 pM Mp 111
J O 7 O OPh Orange
0 OH Not tested against | needles
OMe other channels
35 OMe O 450.5 | no effect at 5 pM Mp 107-
7
soageasl
© o cl Not tested against | Orange
e
other channeis needles
36 OMe O 484 no effect at 5 pM Mp 121
seepcaen
© OH Not tested against | granular
OMe
other channels crystals




"" Kd end

Mp 99 / |

= 8M Must ard
PCT/ AU0O3/ 00308 49 EXAM STRUCTURE MW Est .
(el ti ng whi@3/03q@eti fi ed points C) otherw se)

No effect at 20 M Mo 120- |

ot her channel s granul es
tested agai nst Orange

Kd OTHER

+ Bl ock not phasic Red-brown OH NMe2 prisns
peak = 20 MM 127 O Kd end = 4M Orapge O OH granul es
CH2OH 121 CO OH Not tested agai nst Orange
47 OVe O 363 No effect at 5M Mp 138-

O(OHH Ow other channels prisnms 48 Owe 0 325 Kd

| o~ OH yellow We granular crystals WO 03/ 076407

-PLE (Kv 1.3 unless

44 oMe 0 393CHAApambces 22 M

ow 45 W 0 314 Kd
O M 46 Ove 0 344

| 140 Not

Peak = 24l Mertad
TURE Mw Est. Kd OTHER
-PLE (Kv 1.3 unless (melting
NO. specified points °C)
otherwise)
37 OMe O 430 no effect at 1 uv Mp 126
K@ Red
© L o Me Not tested against | prisms
other channels
38 374 no effect at 5 uM Mp 131
Orange
Not tested against | prisms
other channels
39 374 no effect at 5 uM Mp 158
Orange
Not tested against | granular
other channels crystals
40 349 no effect at 1 uM Mp 112
Pale brown
Not tested against | granular
other channels crystals
41 368 no effectat20 pM | Mp 131
Orange-
Not tested against | yellow
other channels granuies
42 367 K peak = 14 M Mp 61
Ki end =5 pM Red-brown
prisms
43 340 Kg peak = 16 pM Mp 98
Ki end = 8 M Mustard
yellow
granular
crystalé




N Kdend =9 !iMOange O OHgranules O M 49 Owe 0 325 Kd peak = 20 M
Brown bl ock not phasic amorphous O OH Nresin O Me 50 Ove 0 339 Kd peak
= 12 M MwBB38T6401 Me bl ock not phasic Pale brown O #Cl Hpgmaxtwbmee3os\\e WO
03/ 076407 PCT/ AU03/ 00308 50 EXAM STRUCTURE MW Est. Kd OTHER -PLE (Kv 1.3
unl ess (nelting NO specified pointsy§) otherwise) 51 Ove 0 H 313 Kd peak
=30 MM 93 N Kd end = 9M Dark [/ oft brown W prisnms 52 W 0 Me 327 Kd

peak = 40 gM Mp 87-88 N Kd end = 15 M Dark off brown OWe prisns 53 W 0
330 Kd peak = 1.75 M Cytotoxic S Kd end = 300 nM M 129 Red’
EXAM | STRUCTURE Mw Est. Kd OTHER
-PLE (Kv 1.3 unless (melting
NO. specified points °C)
otherwise)
44 393 Ky peak = 22 uM Mp 99
Block not phasic Red-brown
prisms
45 OMe O 314 Ky peak = 20 puM Mp 127
/ Z \ O/ Kd end = 4 “M Orange
o OH granules
OMe
46 OMe O 344 No effect at 20 uM Mp 120-
PZ 0
% [ )—CroH 121
o OH Not tested against | Orange
one other channels granules
47 363 No effect at 5 uM Mp 138-
140
Not tested against | Orange
other channels prisms
48 OMe O 325 Ky peak = 20 pM Mp 110
J = NN Kg ena = 9 1M Orange
anul
O OH Y a ar es
OMe
49 OMe O 325 Ki peak = 20 pM Brown
4 = X block not phasic amorphous
resin
o OH AN °
OMe
50 OMe O 339 Ky peak = 12 uM Mp 86-87
J = | N Me block not phasic Pale brown
e} OH F granules
OMe




OH Me needl es
Mp 139 0/ OH |

/!l Brown OWe Br

O54 Ove 0 409 Kd peak = 4 M Cytotoxic
needl es

/ S Kd end = 250 nM

55 Ove 0 344 Kd peak = 3 M
Cyt ot oxi cwO3fFd¥e7 Kd end = 500 nM Mp 103 CQ(OH Orange

OPETpH0SM83086 Ve O

344 Kd peak = 25 MM 131 o~ S Kd end = 6 pMBrown needles CO CH M Owe
WO 03/ 076407 PCT/ AU03/ 00308 51 EXAM §RUCTURE MW Est. Kd OTHER -PLE (Kv
1.3 unless (nelting NO specified points C otherwise) 57 4Me O 375 No
effect at 10 MM 127 / s rroz Dark browmm OCH oMe granules 58 Owe 0 375
No effect at 5M Mp 150
EXAM | STRUCTURE Mw Est. Kd OTHER
-PLE (Kv 1.3 unless (melting
NO. specified points °C)
otherwise)
51 OMe O ’ 313 Ka peak = 30 uM Mp 93
% N Kaena = 9 M Dark
OH brown
OMe prisms
52 OMe O Me 327 Ky peak = 40 pM Mp 87-88
7 & \ N/ Ky ena = 15 pM Dark
OH brown
OMe prisms
53 OMe O 330 Ky peak = 1.75 pM Cytotoxic
/ F S Ki ena = 300 nM Mp 129
W, Red
OH
needles
OMe
54 OMe O 409 Ky peak = 4 puM Cytotoxic
J = \ S/ Ky ens = 250 nM Mp 139
0 oH Brown
OMe Br needles
55 OMe O 344 Ka peak = 3 uM Cytotoxic
o OH Orange
OMe prisms
56 344 K4 peak = 25 pM Mp 131
Ky eng = 6 pM Brown
needles
OMe




Brown CQ( OH granul es

5 Ms resin OOw 60 Me 0 414 Kd peak =
CQ( XOCH2G8Bb99w74807 oM O 354 OH O OH M Owe 62 Ove O 35@CT@U033ok Ove OH

oMe 59 oMe O 338 Kd peak = 40 M Anor phou
10M Kd end =

200 nM

\ Kd end

63 Ove 0 OV 384 C4(0O0H O Me OV WO 03/076407 PCT/ AUO3/ 00308 52 EXAM

STRUCTURE MW Est .
points C) otherw se)

Kd OTHER

64 oMe 0 425 C O #01 Owe

-PLE (Kv %13 unless (nelting NO specified

EXAM | STRUCTURE Mw Est. Kd OTHER
-PLE (Kv 1.3 unless {melting
NO. specified points °C)
otherwise)
57 Me O 375 No effect at 10 uM | Mp 127
J P \ S / NO, Dark
brown
0 OH
granules
OMe
58 OMe O 375 No effect at 5 pM Mp 150
Y O AN O Brown
o) OH X granules
OMe
59 OMe O 338 Ka peak = 40 pM Amorphou
P Kg eng = 5 pM s resin
/
o OMe
OMe
Kd end = 200 nM
61 OMe O 354
P OH
/ 7
0 OH N Me
OMe
62 OMe O 356
P OH
S00Re
0 OH
OMe OH
63 OMe O 384
F OMe
SO0Ne
O OH
OMe OMe




Ove Nwvey 65 oM 0392 H\ O/ OH oM 68 CH338 O Ow OO Ow 67 Ow
f ~OH O O W 68 Ov 0 368 M ~ OH |

0 444 |

MW Est .

I~ M OOH W 69

Ove 0 419wo@Bto7é07 r OH Ove WO 03/ 076407 PCT/ AU03/ 00308 PE3/AEXANIBT RUCTURE
Kd OTHER
52
EXAM | STRUCTURE Mw Est. Kd OTHER
-PLE (Kv 1.3 unless (melting
NO. specified points °C)
otherwise)
64 OMe O 425
F
(X1 U
Y o OMe
OMe ‘\‘
NMCZ
65 oMe O 392
68 338
67 OMe O 444
g aos
LT O
0 OH
o} OMle
68 OMe O 368
Me I | %, s ‘ % OH
Mg "0 2 T OH =
Ohle
69 419

OMe




-PLE (Kv 1.3 unless (nelting NO specified points C) otherwise) 70 oMe
0 435 KIIITIlclIITIIii OHBr O 71 Ove O NHEt 462 OHBr OOH Ow 72
N-NH 502 wRoQ/ov@&@O OH | / Br Ol / OH W 73 Ov 0 498 \PCI/ADM3/@30€Br
Ok 03556 QCQ /1 OH SOH/ Ow 75 O 0 357 N\ OH<S I,
53
EXAM | STRUCTURE Mw Est. Kd OTHER
-PLE (Kv 1.3 unless (melting
NO. specified points °C)
otherwise)
70 435
71 462
72 502
OMe
73 OMe O 498
S00A0N
o OHBr OMe
Br
74 OMe O 356
P OH
LT
3 OH
OMe
75 OMe O 357
N P OH
LT
8 OH
OMe
76 OMe O 357
S S OH
SONR e
N OH
OMe

0
74



OH Owe 76 O 0 357 OH S #OH N Ove WD 03/ 076407 PCT/ AUO3/ 00308 54 EXAM
STRUCTURE MW Est. Kd OTHER -PLE (Kv 1.3 unless (nelting NO specified

poi nts C)wotlheremwse) 77 Ove 0 364 OH 00( OH Ove 78 OvePQTBAD3@H3080 OH
Owe 790310 OH 0OOHOw 80 QOw 0 350 OH &OH Owe 81 Owe 0 340

54
EXAM | STRUCTURE Mw Est. Kd OTHER
-PLE (Kv 1.3 unless {(melting
NO. specified points °C)
otherwise)
77 OMe O 364
OH
(1
0 OH
OMe
78 OMe O 341
N S OH
T X7
0 OH
OMe
79 9 310
=z OH
U0
0 OH
OMe
80 OMe Q 350
o0
OH
OMe
81 OMe O 340
0O Z OH
LT
OH
OMe
82 351
OMe ©
| N\ s OH
& ‘ OH ‘
OMe
83 OMe O 351
o e OH
SO ®
N OH
OMe




o/ 1

OHOH Ow 82 351 W ON OH OHWw 83 Ow 0 351 OH Nwve WO

03/ 076407 PCT/ AU03/ 00308 55 EXAM STRUCTURE MW Est. Kd OTHER -PLE (Kv 1.3
unl ess ( M&btoB/ge40NO. specified points C) otherw se) 84 OFETAB3Q0INS', 0 |
OH OH Owe 8 Owvwe 0351 OH Nr s OHOw 86 O 0 352 | OHO CH Ow
87 Ove 0 365 55
EXAM | STRUCTURE Mw Est. Kd OTHER
-PLE (Kv 1.3 uniess (melting
NO. specified points °C)
otherwise)
84 OMe © 351
N] S P OH
= ‘ OH ‘
Ole
85 OMe O 351
N e CH
SO0
N OH
OMe
86 OMe O 352
/ OH
(1L
0 OH
OMe
87 OMe O 365
OH
/
SORNS
0 OH
OMe
88 OMe O 365
y ‘ ~ OH
0 o~ TNH ‘
OMe
89 OMe 362
OH
SO0
0 OH
OMe
90 OMe O 354
OH
Z
(1212
Y OH
OMe




OH CNOOH O 88 O 0365 0CH | 0O ( ONH OW 89 Ow 362 \ \ |
OOH Owve 90 OV 0 354 OH M= 0 OH Owve WD 03/076407 PCT/ AUD3/ 00308

\' OH
56

EXAM STRUZOUWREA7MMIV Est. Kd OTHER -PLE (Kv 1.3 unl ess (el PCRGUOBIN308
specified points C) otherwise) 91 OWw 0368/ / OH Et O OCH Ow
56
EXAM | STRUCTURE Mw Est. Kd OTHER
-PLE (Kv 1.3 unless {(melting
NO. specified points °C)
otherwise)
91 OMe O 368
92 412
93 398
94 442
95 366
96 363




92 Ove 0 412 OH OOH Ow CEt 93 Ove 0 398

0 442 | |

\ /o

OHO/ O oM 95 oMe O 366 |

OH |
oH |

OOH CO2H Owve 94 oMe
OO0 Ow 96 *Ow /

363 OH HvOMB/0W@D3/ 076407 PCT/ AUD3/ 00308 57 EXAM STRUCT BRE/AVSEEI08 Kd

OTHER -PLE (Kv 1.3 unless (nelting NO specified points C) otherw se) 97
oMe O 370 57
EXAM | STRUCTURE Mw Est. Kd OTHER
-PLE (Kv 1.3 unless (melting
NO. specified points °C)
otherwise)
97 M o 370
@ \ / OH
o o
OMe
OMe
98 oMo o I"OaHz 419
P 0
S
@ )\/\O/
o ™ “on
OMe
99 oMe © ?O3H 420
L,
o) OH
OMe
100 POsH, 452
OMe O
F CF
SONRon
O OH
OMe
101 oMe © 368
P CO.H
T
0 OH
OMe
102 oMe o© 382
F CHoCO5H
LT
(¢ OH
OMe




OH 0 OHOw W, 98 Ow O PO3H2 419 |

OH Ove 100 PO3H2 452 W O |

OOOH Owv 99 W o S 03H 420 o
CF2 OOCH W 101 w 0 368 CO2H O CH W

102 W& 0 ¥823/0GHBCOzH O OH W WD 03/ 076407 PCT/ AUO3/ 0030@CTEII0BHA0B
STRUCTURE MW Est. Kd OTHER

58
EXAM | STRUCTURE Mw Est. Kd OTHER
-PLE (Kv 1.3 unless (melting
NO. specified points °C)
otherwise)
103 N 392
N/
OMe O / \\N
F /
SORaE
o OH
OMe
104 oMe O 382
105 OMe O 444
(]
o]
106 oMe © 420
OSOzH
SOOa®
© OH
OMe
107 oMe ©O 368
B(OH)2
/ = AN
o) OH F
OMe
108 OMe O 418
/ i \/u\///\©/CH2PO3H2
07 " 0H
OMe

0



-PLE (Kv 1.3 unless (nelting NO specified points C) otherw se)
N--N 392 \\N HO OH Ow 104 Owe o 382 |

103 Owe O

OH o-O0/ OHMe Ow 105 OWw o

444 | --WO,030H40 OH | o/ Ph Ow 106 W 0 420 OSO3H PCT/AU03/00308
< IDIr:r:rl:-cll::::1- Ove 107 W 0 368 B(OH)2 OOH W 108 Ow 1A 418
2PC3H2 *" CH
59
EXAM | STRUCTURE mMw Est. Kd OTHER
-PLE (Kv 1.3 unless (melting
NO. specified points °C)
otherwise)
109 oMe O 406
I N
N
/ l - \ /N
N—NH
O OH
OMe
110 ove O 453
/ O / CF2303H
0 OH ‘
OMe
111 OMe O 382
CH5>B(OH)
CoL ™
0 OH
OMe
112 OMe O 430
CHoPO3H
/ Q 7 O 2 32
0 OH
OMe
113 OMe O 433
CHoSO4H
L
) OH
OMe
114 OMe O
OH
0
0 OH
CO,H




O ~0H Owe WO 03/076407 PCT/ AUO3/ 00308 59 EXAM STRUCTURE MWV Est. Kd OTHER
-PLE (Kv 1.3 unless (nelting NO specified points C otherwise) 109 W o
406 N N-WHO3@EOH W 110 W 0 453 \ CF2SGBH O/ OH WePCTAU09$030s 382 \
/\ CH2ZOH)2 O# OH W 112 W 0 430\ / | \ CH2PGBH2 OH W 113 W O 433
[ C2SCGBH H W 60

PROLIFERATION TEST

[*H]-Thymidine incorporation assay

5 Resting peripheral blood mononuclear cells from healthy volunteers were seeded
at 2x10° cells per well in medium (RPMI 1640 supplemented 10% fetal calf serum,
2 mM glutamine, 1 mM sodium pyruvate, 1 % nonessential amino acids, 100
units/m! penicillin, 100 pg/ml streptomycin and 50 uM B-mercaptoethanol) in flat-
bottom 96 well plates (final volume 200 pi). Cells pre-incubated with drug (60 min),

10  were stimulated with 5 ng/ml anti-CD3 Ab) for 48 h. [°H]-Thymidine (1 pCi per well)
was added for the last 6 h. Cells were harvested onto glass fibre filters and
radioactivity measured in a scintillation counter. All experiments were done in
triplicate. Results are reported as normalised for maximum [*H]-thymidine
incorporation for controls.

15
Proliferation Restults

The proliferation results for Example 1 and 18 are shown in Fig. 1. As will been
seen from these restults, the colmpound of Example 1 suppresses proliferation of

20 human peripheral blood lymphocytes with an EC50 of 1uM, Example 18 with an
EC50 of 500 nM, Example 23 with an EC50 of 1.5 uM and Example 24 with an
EC50 of 1 uM.

Flow cytometric measurement of cell viability

25
Jurkat E6-1 and MEL were seeded at 5x10° cells/ml in twelve-well plates. Drug
(100 nM, 1 puM, 2.5 uM and 10 ‘MM ) was added in a final DMSO concentration of
0.1%. After 48 h of incubation, celis were harvested by sucking them off the
plates. Cells were centrifuged, resuspended in 0.5 mi PBS containing 1 ug/mi
30 propidium iodide (Pl), and red fluorescence measured on a FACScan flow
cytometer (Becton Dickinson) after 20 min (10* cells of every sample being

analyzed). The percentage of dead cells was determined by their Pl uptake.



114 W 0\ / \ OH O OH CO2H WO 03/ 076407 PCT/ AU03/ 00308 60 PROLI FERATI ON
TEST [ 3H1- Thym di ne i ncorporation assay 5 Resting peripheral bl ood

nononucl eap 03erd487 f rom heal t hy vol unteers were seeded at PEIMI®30ed0Bs per
well in medium (RPM 1640 supplemented 10% fetal calf serum 2 mM

glutam ne, 1 nM sodium pyruvate, | % gpnessential am no acids, 100

units/m penicillin, 100 g/mM streptonycin and 50 M [ 3-nercaptoethanol) in
flat- bottom 96 well plates (final volune 200 |). Cells pre-incubated with
drug (60 mn), 10 were stirrul ated with 5 ng/m anti-CD3 Ab) for 48 h.

[ 3H] - Th dine (1 p )o was added for the last 6 h. Cells were
har vest SipuBRtan s S0P BIMSD) s4rpd Bina Canie GaicEPUNG hmaRss &F h g

scintil I dﬁﬂﬁ triplicate. Results
are repg?t{olg?dé}gg%rtﬁ% clzééhlgd %E@%{i&%% i gm; Int gl ne incorporation for
controls. 15 Proliferation Restults The proli ferat| on results for Exanple 1
and 18 grg sgown in Fig. 1. As will been seen fromthese results, the
conmpound2 anple | suppresses proliferation of 20 human peri pheral

bl ood | ynphocytes with an EC50 of 1M Exanple 18 with an EC50 of 500 nM

Exanple 23 with an EC50 of 1.5 M and Exanple 24 with an EC50 of I 4M Fl ow
cyt onet CImnpaandserrentMELcells VI aliurkat T-ceblsJur kat E6-1 and MEL were
and 10| MM addea | 408 Bi nal DVBS Ldheent raiiop of 0.1 % After 43 h of
i ncubat K@m%mg@)\/\er e harvested by sucking them pff the

Control 2 99.10 % 97.90%

(20 % DMSO)

Example 1 4.95 % 3.02 %

100 nM

Example 1 6.21 % 1.47 %

1M

Example 1 6.70 % 1.78 %

2.5 uM

Example 1 5.88 % 8.10 %

10 uM

Example 18 6.89 % 257 %

100 nM

Example 18 3.60 % 222 %

1 uM

Example 18 6.98% 2.59 %

2.5 uM

Example 18 4.41% 470 %

10 pM

Example 24 3.53 % 2.41%

100 nM




plates. Cells were centrifuged, resuspended in 0.5 m PBS containing | g/m
30 propidiumiodide (Pl), and red fluorescence neasured on a FACScan fl ow
cyt oret erwpBaot@n7 Di cki nson) after 20 mn (104 cells of eremaAwanpos bei ng
anal yzed). The percentage of dead cells was determ ned by their Pl uptake.
WO 03/ 076407 PCT/ AUO3/ 00308 61 Incub?%i on with 20% DVSO served as a
control for setting the gates of the ow cytoneter for dead cells. The
results are shown in Table 2. Table 2 5 Conpounds MEL cells Jurkat T-cells
Control 1 3.06 %2.67 % (0.1 % DVSO) Control 2 99.10 % 97.90% (20 % DVSO)

Exampl e -1 4.95 9 3. 02 9% 100 nME %1.47 % 1 M Exanple 1
6. 70% 1 Conpeunds 1 exBMiEl eells 5. ggolugkabdscells M Ekanpl e 18 6.89 % 2. 57%
100 nM tE SR8 3609552022 % 1M Exanpte—186-98% 2.59 % 2.5 M Exanpl e
18 4. 44&;&%&%&%{1 3T3% 281%

1uM

Example 24 5.26% 2.31%

2.5 uM

Example 24 3.00% 9.8%

10 uM

From the above results it is apparent that the compound of Example 1 has
significant therapeutic potential. It blocks the Kv71.3 voltage gated potassium
channel in T-lymphocytes, with a Kd (dissociation constant) of 400 nM. Thus, in
5 blocking the Kv1.3 channel in T-lymphocytes, this compound inhibit the immune
response, as measured below by the inhibition of T-lymphocyte proliferation in
response to stimulation by anti-CD3 antibody (Figure 1). Furthermore, example 1
is non-cytotoxic in-vitro (Table 2) and non-toxic when 30 uM is injected

intravenously into mice.

10
Further preferred examples of compounds of the invention include Examples 18
and 24. These compounds have been found to also be non-cytotoxic (see Table
2), non-toxic when injected intravenously into mice, and even more potently
antiproliferative (Figure 1).

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
20 group of integers or steps.

The reference to any prior art in this specification is not, and should not be taken
as an acknowledgment or any form or suggestion that that prior art forms part of
the common general knowledge in Ausiralia.

25 '



10 M Exanple 24 3.53 % 2.41% 100 nM WD 03/ 076407 PCT/ AUO3/ 00308 62
Compounds MEL cells Jurkat T-cells Exanple 24 3.73%2.81 %1 M Exanple 24
5.26% 2. 3We03a7&0M Exanpl e 24 3.00% 9.8% 10 M From the alPcTaAuemedoss it is
apparent that the conmpound of Exanple 1 has significant therapeutic
potential. It blocks the Kvl.3 voltaggsgated potassium channel in

T-1 ynphocytes, with a Kd (dissociation constant) of 400 nM Thus, in 5

bl ocki ng the Kvl1l.3 channel in T-1ynphocytes, this conpound inhibit the

i mmune response, as neasured below by the inhibition of T-1ynphocyte

roliferation,in response to stinulation b nti - ant i bod Fi.qure 1
B t her ribMEU R 3PBTEREE Bo 7 BHRNORIEEY il JFE bt R as i RSRHE oxi ¢
when 30 ad/bs hblifiehshs ImAy BENAUELYtd the Mveftiod OadUsHdyat ﬂhéefsgééiﬁé
exanpl es of conpounds of the invention include Exanples 18 and 24. These

conpound@mhadimerde withouhdeparting o éhespirit pf scepe of theeiavaativreas byoadly

non-toxi ¢ when .injected intr n |y into . a e ot ent!
ant1 pr ol FIT Bery o Tt Geees) hBRaHRerts BL MefTared 18 B¢ T stel b Bl
cl ai 35 WeispBcisQld iflustratiVecsnsd hbtereepittigst requires otherw se, the word
"conprise", and variations such as "conprises" and "conprising", wll be

understood to inply the inclusion of a stated integer or step or group of
i ntegers or steps but not the exclusion of any other integer or step or



20 group of integers or steps. The reference to any prior art in this
specification is not, and should not be taken as an acknow edgnent or any
formor swogastéi4son that that prior art fornms part of thePcammsogoser al
know edge in Australia. 25 WO 03/076407 PCT/ AU03/00308 63 It woul d be
appreciated by a person skilled in thgiart the nunmerous variations and/or
nodi fi cations may be nade to the invention as shown the specific

enbodi ments wit hout departing fromthe spirit or scope of the invention as
broadly described. The present enbodi nents are, therefore, to be
considered in all 5 respects as illustrative and not restrictive. WO

03/ 076461RIBET/ AU03/ 00308 64 Caims 1. A nmethod of intentionally

nodul ati ng potassiumion channel activity of T- cells by the adm nistration
of an effective amount of a conmpound of Formula | 5 R R4 s RF 9 Ro Rio\
R R B - CAGnethqd 6f imemionall moyulaiing pathssisimian olhjarnelsadivitppdfi Bnal |y

substituted fused carbocyclic or_heterocycljc ring; 1 is an optionally
Subst | ¢ BRI ARTESTAIN B kPR EANg S calfirordd oF BoTuRdendent | y
sel egted from hydrogen, cyano, halo, nitro, optionally substituted alkyl,
optionally substituted alkenxl, optionally substhgutﬁp al kynyl ,

Rl g*  sg® .o RO R
R R
\ / {_[__I |

2N "
RS R’

OR>

R? I
wherein ring A is an optionally substituted fused carbocyclic or heterocyclic ring;
10 B is an optionally substituted aromatic or heteroaromatic ring;

R" and R? are independently selected from hydrogen, cyano, halo, nitro, optionally
substituted alkyl, optionally substituted alkenyl, optionally substituted alkynyl,
optionally substituted cycloalkyl, -OR, -C(O)R, -C(O)OR, -OC(O)R (where R is

15 hydrogen or is selected from an optionally substituted alkyl, alkenyl, alkynyl,
cycloalkyl and aryl group), -C(O)NR'R", -NR'C(O)R" and -NR'R" (where R' and R"
are independently selected from hydrogen and lower alkyl);

R® is hydrogen or optionally substituted alkyl, alkenyl or alkynyl group;

20
R* and R® are independently selected from hydrogen, hydroxy, alkyl, alkenyl;
alkynyl and alkoxy;

or R* and R® together are =0, =S, =NR or =NOR, (where R is hydrogen or lower
25  alkyl);



optionally substituted cycloalkyl, -OR -C(OR -C(OOR -OC(OR (where R
is 15 hydrogen or is selected froman optionally substituted al kyl,

al kenyl , wblognyd4p7 cycl oal kyl and aryl group), -C(O NR R' PCTMRGHGIR' and
-NR R' (where R and R' are independently selected from hydrogen and | ower
alkyl); R3 is hydrogen or optionally gabstituted alkyl, alkenyl or alkynyl
group; 20 R4 and R5 are independently sel ected from hydrogen, hydroxy,

al kyl, al kenyl; alkynyl and al koxy; or R4 and R5 together are =0 =S, =NR
or =NOR, (where R is hydrogen or lower 25 alkyl); WO 03/076407

PCT/ AU03/; 00308 65  R6 d R d d | ect ed f ,
cyano, Raland 4 ?F%'nd@fpg?‘gﬁﬁiizy ;él%§ 5 ft(? m[]wg@ %%lﬂqfﬂ(?'aﬁgpﬁ?'@nrﬁﬁrrp& OQSr Ogl&nut ed

| k | | kyl ,
"o PR gkt SRRt SNSH, alkeRYL CadonaIg SabUREC FPS Y|

optl onabbﬂonsaltysSubsﬁtatédaby@ibalkyﬂ k@Rl Cﬁ))RynﬁBI(O)GRcyGQ(éJ)Ry(WIaam & yd
group), .-C(ONR R' an -N ' (where, R and R'_.are in ependent |y sel ected
from hy@b’gé?g?naﬁﬂ IBo ?CJ@SkﬁPW Bt o%og%lgl ?t'tb\'/fq% %SS@‘PME %VE‘ "t he
atong t gyuBhkh Y Gl bugeh dmanan&pmmal Wherdbsti g e f e or
Si X rrenber ea Qet eroc |Ig§ r@?\g@(l(} and R9 are |$1dependently sel ected
from hymdmmﬂenﬂﬁaelect&d ﬂiomrhlydfggelaaﬁd lewemalkyiinber ed ni trogen cont ai ni ng
het erocyclic ring, optionally substituted alkyl, optionally substituted
al kenyl, optionally substituted al kynyl, optionally substituted

cycl oal kyIR® t@?éﬂh‘é’ﬁ%iWR@ %tjéthép\tvﬂﬁ tiRé }ékcﬂrhglfd) wHIGH tHesydreyattadpet forheth
het erocycl yl a OR -C(O -OC(O)R (where R is hydrogen or

- X
is sel e@pbdnally(ﬁuQ&ﬁltu’taﬁtfi\/@rmlslwn‘@ﬂmred lhﬁé@foéWdW nngal kenyl , al kynyl ,
cycrL1 al kyl or aryl group), -C(ONR R -NR C(OR' and - NR' R' (where R and
e i ndependently selected from hydr ogen and | ower alkyl); 20 or R8 and

RO are RIgRIRY ardindebendbivipsciebids, fromitgidtoden, scyaynal agR) nitro, lz0Beor 6-
membered nitrogen containing heterocyclic ring, optionally substituted alkyl,
optionally substituted alkenyl, optionally substituted alkynyl, optionally substituted
cycloalkyl, optionally substituted arylalkyl, optionally substituted heterocyclylalkyl,

15 -OR, -C(O)R, -C(O)OR, -OC(O)R (where R is hydrogen or is selected from an
optionally substituted alkyl, alkenyl, alkynyl, cycloalkyl or aryl group), -C(O)NR'R",
-NR'C(O)R" and -NR'R" (where R' and R" are independently selected from
hydrogen and lower alkyl);

20 or R® and R® are together =0, =S, =NR or =NOR, (where R is hydrogen or lower
alkyl);

or R® and R® together form a bond;

25 or R* R® R® R® and R? together with the atoms to which they are attached form

an aromatic or heteroaromatic ring;

or R%, R” and R® and the atoms to which they are attached, together with a ring
atom of B form a six membered aromatic or heteroaromatic ring fused to ring B;

30
m=0,1o0r2;



al kyl); or R6 and R8 together forma bond; 25 or R4, R5, R6, R8 and R9
together with the atons to which they are attached form an aromatic or
het er oar owatBo7¢dng; or R6, R7 and R8 and the atons to whiPCi/AUMH03A8 e
attached, together with a ring atomof B forma six nmenbered aromatic or
heteroaromatic ring fused to ring B; g9 m= 0,1 or 2; WO 03/076407

PCT/ AU03/ 00308 66 each R10 is independently selected from hydrogen, cyano,
hal o, nitro, optionally substituted alkyl, optionally substituted al kenyl,
optional Iy substituted al kynyl and optionally substituted cycloal kyl; 5

th the p oS, at en R1 and R2 are nethoxy, mis
o e "SaBhRs" '89'88%?‘@‘?@@—%9‘3?@%@“@%@@?vh%Yafthrh'ﬁka’ Bbid ORPNAMY Ro

are hyd onal
SUbst] t sagmted ok rionally sabubled eyt dptoph eBeiuel digpd o
met hoxy opRanally swyhktibgfed cynloatkyll, R4 10 and R5 t oget her are —0, Bis an

optional substituted phenyl ring and one of R8 or R9 is hydrogen the other
of R8 or RO is not -CH2CN or optionally substituted fornms thereof; and

Wi t hst heyifpl i p?@vfsBafhaf Rf’le Aot -SCR oM WRSbhHLR%QreCmetm@nha@' g’ ring,
when 15 R1 R2 are net hydrogen, R4_and R5 together are =0,

R6 and {at&d Ro’gﬁgeﬂeer arer?ﬁ),aR%and R Ft’tagetlngr mrraaéadmﬁdﬁggmd Bhareshydrogen, )
Chat °ra g Al 3 WhEbFS TN Bb g B 53,47 bty BB pbARURIG) hyar ogen

or al kyl, or together with the mtrogen to which they are attached form an

unsubstitut ed PI peridine ring), when Rl and R2 are nmethoxy, R4 is hydroxy
R5, R6, aRY,Wilsthmarawsaihat Wtﬁnoﬁeﬁndrﬁ yeAmethaxyf RV ds h’é@@@ﬁ@dm tee@.dRocyclic

or "0 30 % R R.o07 BaF o o PRI PRl oY A BRE 7 bPO =2
R® is hydrogen the other of R® or R® is not —CH,CN or optionally substituted forms
thereof;

and with the proviso that ring A is not an unsubstituted cyclopentadiene ring, when
15 R'and R? are methoxy, R* is hydrogen, R* and R® together are =0, R® and R®
together form a bond, R’ and R® are hydrogen and B is an optionally substituted

phenyl or pyridine ring;

and with the proviso that that R® is not —(CH,),NR'R" (where R' and R" are
20 independently hydrogen or alkyl, or together with the nitrogen to which they are
attached form an unsubstituted piperidine ring), when R' and R? are methoxy, R*
is hydroxy, R°, R®, R’, R® and R® are hydrogen, ring A is a five membered
heterocyclic ring containing oxygen, and B is an optionally substituted phenyl ring;

25  orits salt or pharmaceutically acceptable derivative thereof.

2. 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 to a patient in need of treatment of

30 an effective amount of a compound of Formuia |



2. A nethod for the treatnent or prevention of autoimmune or chronic
i nfl ammatory di seases, or the prevention of rejection of foreign organ
transpl anwve o3anddor related afflictions, by the adm ni str &CToyUoBo0zms8 pat i ent
in need of treatnent of 30 an effective anobunt of a compound of Formula |
WD 03/ 076407 PCT/ AU0O3/ 00308 67 RL R4gi5 RB 9 Ro IRo /RII C ~ G[CG~C
JBCm ARG/ \R7 2 whereinring Ais an optionally substituted fused
carbocyclic or heterocyclic ring; B is an optionally substituted aronmatic
or heteroaromatic ring; 5 RL and R2 are independently selected from
hydrogen, cyano, halo, nitro, optionally substi t ut et;l0 al kyl, optionally
substituted al kenyl, optiondily gﬂbstk&u’i ed gl kyayl R™ optionally
substituted cycl oal kyl, .-OR, -C(O)\R/-C(‘Q)Qg,@ -CtC(O)IR where R is hydrogen
bsti/toi—ei

or is selected froman optiorally —alded=c—a+kenyl , al kynyl, 10
cycl oal kyl and aryl ¢ v NR Rg"-NRGOR anddmNR R' (where R and
R' are independentl| e rom ydﬁ\ogen and | ower alkyl); R3 is

hydr ogen or opti onal ed Bl kyl R"al kenyl or al kynyl group; 15 R4
and R5 are independentTy em hydr ogen, hydroxy, alkyl, alkenyl;

al kynyl and al koxy; or R5 together are =O =S, =NR or =NOR, (where R
is hydrogen or lower alkyl)k, 20 R6 and R7 are independently selected from
hydr ogen, cyano, halo, nitrd, optionally substitutéd alkyl, optionally

o pen g R A A A g e

B is an optionally substituted aromatic or heteroaromatic ring;

R' and R? are independently selected from hydrogen, cyano, halo, nitro, optionally
substituted alkyl, optionally substituted alkenyl, optionally substituted alkynyi,
optionally substituted cycloalkyl, -OR, -C(O)R, -C(O)OR, -OC(O)R (where R is
hydrogen or is selected from an optionally substituted alkyl, alkenyl, alkynyl,

10 cycloalkyl and aryl group), -C(O)NR'R", -NR'C(O)R" and -NR'R" (where R' and R"
are independently selected from hydrogen and lower alkyl);

R®is hydrogen or optionally substituted alkyl, alkenyl or alkyny! group;

15 R* and R’ are independently selected from hydrogen, hydroxy, alkyl, alkenyl:
alkynyl and alkoxy;

or R* and R® together are =0, =S, =NR or =NOR, (where R is hydrogen or lower
alkyl);
20
R® and R are independently selected from hydrogen, cyano, halo, nitro, optionally
substituted alkyl, optionally substituted alkenyl, optionally substituted alkynyl
optionally substituted cycloalkyl, -OR, -C(O)R, -C(O)OR, -OC(O)R (where R is
hydrogen or is selected from an optionally substituted aikyl, alkenyl, alkynyl,
25 cycloalkyl and aryl group), -C(O)NR'R" and -NR'R" (where R' and R" are
independently selected from hydrogen and lower alkyl);



hydrogen or is selected froman optionally substituted al kyl, al kenyl,

al kynyl, 25 cycloal kyl and aryl group), -CCONRR'" and -NR R' (where R and
R' are iwoependent|ly sel ected from hydrogen and | ower al iPgiT)AUSDOS/ 076407
PCT/ AU03/ 00308 68 or R3 together with R7 together with the atons to which
they are attached forman optionallyggubstituted five or six nenbered
heterocyclic ring; R8 and RO are independently selected from hydrogen,
cyano, halo, nitro, a 5- or 6- 5 nmenbered nitrogen containing heterocyclic
ring, optionally substituted alkyl, optionally substituted al kenyl,

optional | y,substituted al kynyl, optionally substituted cycloalkyl,

opt i onalf 3%{35195%{]'!9{M'&Rgiﬁ%ﬁﬁﬂ/‘f"!tﬁéﬁ ?‘Hﬂ"ﬁg tQ ey thQY@ré@trﬁﬁ'"@F’cf@Wl% al kyl ,
-OR, - ; p ; [ r is selected froman

opti On%%&gﬁlﬁ&@%gd%ﬁr%g gﬁ%r%g%ﬁ%égyggg&g’)oal kyl or aryl group),
-C(ONRR', 10 -NRCOR' and -NR R'" (where R and R' are independently

e R R BB oo BRI MR
t oges hepmdiahaiedy Qﬁﬂi‘g%er?rcé?ﬂainﬁ% H@erd@?clﬁ:‘“’ri@ bﬁﬂéﬂeh@/r sibbttuidte é]kg,”s to
c matic ring;, 2

whi ch they are attached form an aromatic or "heteroar or Re6,
R7 and Rptianallyt sigbsiitoied alseryihpptionallyysubstituied adkyry), optipoahy substituted ri ng

t f Bf ' nber ed ti het ti i f t [
R R e R R T
cyano, bhaRo,-ClOYRO -CAPIORNADCYO)R Yierd R 8 ryuldden optis erfddidd Frimtad ut ed
al kenyl, optional | y substituted al kynyl and “optionally substituted
cycl oal Rpfionally silsituted qikxdva%nvlh@i/kymi, syeleelkyoep ani igromen -RIOMR'R2 are
et ?@Xy’-Nﬁ‘(')(i))Q{’" gﬁd -NR'R" (where R' and R" are independenily selected from

hydrogen and lower alkyl);

or R® and R? are together =0, =S, =NR or =NOR, (where R is hydrogen or lower
alkyl);

15
or R® and R® together form a bond;

or R*, R, R® R® and R? together with the atoms to which they are attached form
an aromatic or heteroaromatic ring;

20
or R®, R” and R® and the atoms to ‘which they are attached, together with a ring

atom of B form a six membered aromatic or hetercaromatic ring fused to ring B;

m=0,1o0r2;

25
each R is independently selected from hydrogen, cyano, halo, nitro, optionally
substituted alkyl, optionally substituted alkenyl, optionally substituted alkynyl and
optionally substituted cycloalkyl;

30  with the proviso that R® is not —CH,CO,H when R' and R? are methoxy, m is 0, R*
and R® together are =0, R® and R® together form a bond, R” and R® are hydrogen,
ring A is an unsubstituted furyl ring and B is an optional substituted phenyl ring;



and R5 together are =O, R6 and R8 together forma bond, R7 and R9 are
hydrogen, ring Ais an unsubstituted furyl ring and B is an optional

substi t utwo oploesyt ring; WO 03/ 076407 PCT/ AU0O3/ 00308 69 @ad/AtiotloioBe

provi so that when Rl and R2 are nethoxy, R3 is hydrogen, mis 0, R4 and RS
together are =0, B is an optional subgituted phenyl ring and one of R8 or
RO is hydrogen the other of R8 or RO 1s not -CH2CN or optionally
substituted forms 5 thereof; and with the proviso that ring Ais not an
unsubstituted cycl opentadi ene ring, when Rl and R2 are nethoxy, R3 is
hydrogen, R4 and R5 together are =0, R6 and R8 together forma bond, R7
and RO are hydrogen and B is an optionally substituted 10 phenyl or

pyridin [I¥oTe it rVi $ 56 CHRY .
(where ﬁ]d %Qgﬁge%;ﬁg}@oi tﬁg{eg@ﬁﬁeﬂ%@@ﬁiﬁ}%g@%ﬁgﬁ@k§ %rggtéo'getlﬁggﬁ th the
ni t r ogeand Roigetherrerg =D eB iatanaatEnal substiutednsharsd ringtat! pheafiRf oe

i : R d R4 15 i s~ hyd 5, .. R7, .R8 and R9
o o by aPogehydiadg (e @hér 7 e ohbai hat-CHEERY S gRianay su st oy
oxygen, th'é?Qof’? is an optionally substituted phenyl ring; or

pharmaceutically acceptable derivative thereof. 20 3 The nmethod of claiml
or 2 wherein the fused ring Ais an optionally substituted ring selected

fromthe fol]owng N Uo 0O X O 25 where X ;S 0 r. AR re Ris
nyar ogeRnd PGE ey isouP At A ke s HeaBr BLaVCretadishs iy WHER
R' and R? are methoxy, R® is hydrogen, R* and R® together are =0, R® and R®
together form a bond, R’ and R® are hydrogen and B is an optionally substituted
10 phenyl or pyridinyl ring;

and with the proviso that that R® is not ~(CH.):NR'R" (where R' and R" are
independently hydrogen or alkyl, or together with the nitrogen to which they are
attached form an unsubstituted piperidine ring), when R' and R? are methoxy, R*
15 is hydroxy, R® R® R’, R® and R® are hydrogen, ring A is a five membered

heterocyclic ring containing oxygen, and B is an optionally substituted pheny! ring;
or pharmaceutically acceptable derivative thereof.

20 3 The method of claim 1 or 2 wherein the fused ring A is an optionally
substituted ring selected from the following

25 where Xis O, S or NR, where R is hydrogen, lower alky! or oxygen;



and y X where Xis N and Yis O, Sor NR and R is hydrogen, |ower alkyl
or oxygen; and where the two dashed lines on the right hand side of the
ri ngs i nowoaB®7asbe | ocation at which the ring A is fusedPCa/Atvg/opoeny|
ring. 5 4. The nethod of claim3 wherein the fused ring Ais an optionally
substituted ring selected fromthe fghlowwng: RR NNNN NOSN g (g
SONN RSS,. and N N where Ris hydrogen or lower alkyl. 10 5. The
met hod of claim3 or 4 wherein the fused ring Ais optionally substituted
wi th hal o, |ower alkyl, benzyl or -C(O C6H5; WD 03/076407 PCT/ AU03/ 00308
71 Rl and R2 are |ndependently sel ected from hydrogen; hal ogen; hydroxy;
| ower al koxy, optionallyx ubst.ituted benzyl Y-aptioenal |y substituted
phenyl, optionally sub |tut d di phenyl, optiong[ly substituted phenoxy
and optionally substit \\ T

and X -

~
-~

where Xis N, and Y is O, S or NR and R is hydrogen, lower alkyl or oxygen;
and where the two dashed lines on the right hand side of the rings indicate the

location at which the ring A is fused to the phenyl ring.

4. The method of claim 3 wherein the fused ring A is an optionally substituted

ring selected from the following:-~

R
R

- -7 -7 i

N // N L7 N . N /,/
L (I L (U
\N . O/ \\\ g “\\ \ ‘\\
Pt il N e 0 e
aaEaTe
| | . N
S 0] N o N

R
S / S 0 l
CIL LT T - L
R
where R is hydrogen or lower alkyl.
10
5. The method of claim 3 or 4 wherein the fused ring A is optionally substituted

with halo, lower alkyl, benzy! or -C(O)CeHs;



benzoxy group; 5 R3 is hydrogen, nmethyl or benzyl optionally substituted
with 1 to 3 halo or lower alkyl groups; R4 and R5 are independently
hydr ogen WD ohypdi4oxy, or together are =0; 10 R6 is sel ect @edTiAt@an0Bp8r ogen,
hal ogen, -CN, -C(OR (where Ris lower alkyl or phenyl), -C(OOR (where R
is hydrogen or |ower alkyl), optional4y substituted alkyl, and optionally
substituted al kenyl group; 15 R is hydrogen; R8 and R9 are independently
sel ected from hydrogen; lower alkyl, -CHR(CN) (where Ris selected from
hydrogen, OH, |ower alkyl and | ower al koxy), -C(OR (where Ris optionally
substi t yufed | r alkyl, optjonall bstituted | ower alkoxy or 20
opt i onah ya%%agf?f%t"é%eﬁ&ﬁ\gﬁ{?hy ,Sejq&%%rmmog%%dﬁ%oggpe?\queﬁ%ﬁq ly
sel ecte h o] I Iy
Foget hor (Y m D onaly P AaRed Poon T SRRl i BRI RIS PR o
m sOor 1subsgiituteide dighanyll optiemallyoaebsiitutedaphendyt @ndl whtiorally Bubstitated
opt i onakgl ﬁ substituted ring selected from phenyl, naphthal enyl, pyrrolyl,
furyl, CRI'BPRERYP WO 03/ 076407 PCT/ AUO3/ 00308 ~ 72 i midazol yl, pyrazolyi,
t hi agol yl, oxazolyl, pyridinyl, pyryl, pyrimdinyl, indolyl, quinolinyl,
i soqui nol,inyl and a ring systemof the structure C: C

R® is "hydrogen, methyl or benzyl optionally substituted with 1 fo 3 halo or lower

alkyl groups;

R*and R® are independently hydrogen or hydroxy, or together are =0O;

10
R® is selected from hydrogen, halogen, -CN, -C(O)R (where R is lower alkyl or
phenyl), -C(O)OR, (where R is hydrogen or lower alkyl), optionally substituted
alkyl, and optionally substituted alkenyl group;

15 R’is hydrogen;

R® and R® are independently selected from hydrogen; lower alkyl, -CHR(CN)
(where R is selected from hydrogen, OH, lower alkyl and lower alkoxy), -C(O)R
(where R is optionally substituted lower alkyl, optionally substituted lower alkoxy or

20  optionally substituted phenyl), -NR'R" (where R' and R" are independently selected
0

NH

/

from hydrogen or lower alkyl), and N—/N ;

or R® and R® together form a bond between the carbons to which they are
attached;
25

mis Qor1.

6. The method of any one of claims 3 to 5 wherein B is an optionally
substituted ring selected from phenyl, naphthalenyl, pyrrolyl, furyl, thiophenyl,



and the ring Bis optionally substituted with one or nore substituents 5
i ndependently selected froma) halo, cyano, -NO2 -SC8, -0OSG3H, -0OP03H2,

- P03 and wB(®@8Ja297 b) -NR R' (where Rand R' are independentpiCy/Atpdoayen or

| ower alkyl); ¢) -NRC(OR" (where R and R' are independently hydrogen or
|l ower al kyl); 10 d) phenyl and tetragzolyl; e) , -OR -C(OR and -C(OOR
(where R is hydrogen, optionally substituted |ower alkyl, optionally
substituted phenyl, optionally substituted phenylloweral kyl and the
optional substituents are independently selected from |ower alkyl, halo
and -NR R V\/nere R a are i nde endentl ydrogen or, 15 |ower alkyl);
f) -C(dJTNFiB@' ! p&?ﬁiﬂopxg( iBRAky oprazolylyn RyR 'R{V]' P)ér%fomrlw'la yh ) indg) ?

LSRR A O i D 0

-CH2S(O) 2NHC(O R'' (where R'' i'S , CHZCGHS CHZ tetrazolyl,
-(CH2)NnNR R' (where nis from 4.0 > a d and R' are independently
hydrogen or |ower alkyl), -CF3, -{ ‘ CF2PGC3, -CFZSCB, - CF20P8H2, -

CF20SQ3H, - CF2C(0) NHSO2R'' , . - CF2S ‘ where R'" is |lower alkyl,
- CF2C6H5 and - CF2-tetrazol yI 25 7. The met hod of claim6 whereinring Bis
substituted by -(CH2)nR20 where n is ffomO to 6 and R20 is selected from

oo B S [fors T POMENLYSubs it MY “ohe IR Coeiueny - sce
VWO 3/ O?ﬂéﬂéné’éﬁﬂy&kﬂ@b@ﬂ&ﬁﬂn 73 8. The nethod of claim6 or 7 conprising

the adm nistration of a conpound of the fornula Il or a pharmaceutically
acceptabl e derivative thereof ORLI2 0 R8 R CH

a) halo, cyano, -NO, -SQOj3, -OSO3H, -OPO3H, -PO3; and -B(OH)y;
b) -NR'R" (where R' and R" are independently hydrogen or lower alkyl);

¢) -NR'C(O)R" (where R' and R" are independently hydrogen or lower alkyl);
10 d) phenyl and tetrazolyl;

e) , -OR, -C(O)R, and —C(O)OR (where R is hydrogen, optionally substituted
lower alkyl, optionally substituted phenyl, optionally substituted
phenylloweralkyl and the optional substituents are independently selected from
lower alkyl, halo and -NR'R" where R' and R" are independently hydrogen or

15 lower alkyl);

fy ~C(O)NHSOzR"™ and -S(0),NHC(O)R" (where R" is lower alkyl);

g) optionally substituted lower alkyl such as —CHs, ~-CH(CHs);, -CH.B(OH),,
-CH,PO3, -CH2SO;, -CH,OPOsH,;, -CH,OSOz;H, —CH,C(O)NHSO,R™,
-CH2S(0):NHC(O)R™ (where R" is lower alkyl), —CH,CgH5, -CHa-tetrazolyl,

20 ~(CH2)hsNR'R" (where n is from 1 to 4 and R' and R" are independently
hydrogen or lower alkyl), ~-CF3, -CF2B(OH),, -CF2PQO3, -CF2S03, -CF,0POsH,, -
CF,0803H, —CF,C(O)NHSO,R™,.-CF,S(0Q),NHC(O)R"™ where R™ is lower
alkyl, ~CF,CgHs and —CF-tetrazolyl.

25 7. The method of claim 6 wherein ring B is substituted by -(CH),R*® where n is
from 0 to 6 and R® is selected from -OSOsH, -OPO3H,, -COzH, tetrazolyl,
-B(OH),, -S(O)ZNHC(O)R', -C(O)NHS(O),R' (where R' is lower alkyl), -
-CeH4OH, -CF2PO3zand -SOs.



CHLCHCHJ B R6E ORo OR13 11 5 where R6 and R8 are hydrogen or

toget her forma double bond, and R11 is hydrogen, |ower alkyl, hal ogen or
-C( O CoHoworsa7antd R13 are i ndependently sel ected from hydrogesoozaBkyl ,
optionally substituted phenyl, optionally substituted benzyl, -(CH2)nNR R’
(where nis froml to 4 and R and R's@re independently hydrogen or | ower
al kyl) and -(CH2)nR20, where nis from1l to 4, and R20 is 10 selected from
- OSG3H, - OPO3H2, -COZH, tetrazolyl, -B(OH 2, -S(O 2NHC(O R and
-C(ONHS(O) 2R (where "R is lower alkyl), R14 is hydroxy or al koxy; mis O

or 1 an as d inclaim6 or_.7. 9. The_ nethod of claim8
conpr i sgng t hj ﬁ]%{'?fg? It Goer 4 conmRyising the aﬁ’ﬁ@“'s’[:[%“qupﬁﬁl@nﬂﬂ)q)uﬂﬂ a

h R11 | 11 CH
P G B NS R e ekl debbale apriptve by T2 L “Uer i ned 1 n
claim8. WO 03/076407 PCT/ AU0O3/00308 74 10. The method of claim9
conprising the admnistrati onoﬁtz a conpound of t he

i
Rl
_CH.[ 7
v SN
CH—=CH—
SO N e
RS
0 R4
OR
11
5 where R® and R® are hydrogen or together form a double bond, and R"' is
hydrogen, lower alkyl, halogen or —C(Q)C¢Hs, R'? and R' are independently
selected from hydrogen, alkyl, optionally substituted phenyl, optionally substituted
benzyl, -(CH2),NR'R" (where n is from 1 to 4 and R' and R" are independently
hydrogen or lower alkyl) and -(CH;),R?’, where n is from 1 to 4, and R% is
10  selected from -OSOsH, -OPO3H;, -COzH, tetrazolyl, -B(OH), -S(0),NHC(O)R and
-C(O)NHS(O)2R (where R is lower alkyl), R™ is hydroxy or alkoxy; mis 0 or 1 and
B is as defined in claim 6 or 7.

9. The method of claim 8 comprising the administration of a compound of the
15  formula 11l or a pharmaceutically acceptable derivative thereof
OCH; O RS
R l
CH

7 X 200 S

CH CH—CH——B
% [ | L I

RS

0 /

OH

OCH,
11X
where R®, R® R'", m and B are as defined in claim 8.



formula IV or a pharmaceutically acceptable derivative thereof OCH3 0 R B
O (#OM 1V OCH3 where RL 1 is as defined in claim9 and Bis an optionally
substi t utwo miongoor ring 5 system selected from phenyl, mraghttvabeoy!
pyridinyl, pyrrolyl, furyl, indolyl, O NH -~K/ quinolinyl, isoquinolinyl,
t hi ophenyl, N- and O 11. The net hod ﬂ claim 10 wherein B is optionally
substituted with one or nore 10 substituents independently selected from
- OPO3H2, -P03, -0S03, -SO3, -CH2PC3, -CH2SO3, -C2H, -CH2CO2H, - CF2P(B,
-CF2SC8, -OH, -B(OH)2, -0OCH3, -0OCH2CH3, -CF3, -CH3, -CH2CH3, -CH(CH3)2,
-C6H5, -OC6H5 - OC6HACH3, -tetrazolyl, -CH2tetrazolyl, -CF2tetrazolyl,

- NHC( O) 83, The meihod-grclaincl, conmprising trecadmimsiraiaceB pompamd of\theHs) 2

2 Compotiti b 1V i@ MRl ictehicle BeiPARE FoRtcopt abl o der vative

t hereof WO 03/ 076407 PCT/ AU03/ 003080CFHy ORD2 0 R15 R R19 | |

OCH;,

where R"" is as defined in claim 9 and B is an optionally substituted ring or ring
5 system selected from phenyl, naphthalenyl pyridinyl, pyrrolyl, furyl, indolyl,
0O

NH

quinolinyl, isoquinolinyl, thiophenyi, N—/N and

o0

11. The method of claim 10 wherein B is optionally substituted with one or more
10  substituents independently selected from -OPO3H,, -POs;, -OS03, -SOs;, -CH,PO3,
-CH,S0O;, -COzH, -CH,CO:H, -CF,PO; -CF2S0;, -OH, -B(OH);, -OCHs,
-OCH2CH3, -CF3, -CHs, -CHyCHs, -CH(CHa)s, -CgHs, -OCgHs -OCgH4CHs,
-tetrazolyl, -CHytetrazolyl, -CFitetrazolyl, -NHC(O)CHis, -F, -Cl, -Br, -CN,

0

NH

/

-OCH2CH2N(CH2CHas),, -NO,, -N(CH3), and N=N

15
12.  The method of claim 1 or 2 comprising the administration of a compound of
the formula V or a pharmaceutically acceptable derivative thereof



0 OH R16 R18 OR 13 R17 V wherein Rl11 is hydrogen, |ower alkyl, hal ogen or
-C(O CoH5; R12 and R13 are independently selected from hydrogen, alkyl,
opt i onal I'woualzd4nt ut ed phenyl and 5 optionally substitut @dThanapb308R13 is
al so selected from-(CH2)nNNR R* (where nis froml1lto 4 and R and R' are

i ndependent|y hydrogen or | ower alkyl)zand -(CH2)nR20 (where nis fromO to
6 and R20 is selected from-0OSGBH, -0OP03H2, -CO2H, -tetrazolyl, -B(OH) 2,

10 -S(O 2NHC(O R and -C(O NHS(O 2R where R is |ower alkyl); R15, R16, R17
and R18 are independently selected from hydrogen, -0OP0O3H2, -P03, -0SQC3,
-S03, -CH2PGB, -CH2S(3, -CO2H, -CH2CO2H, -CF2P(Q3, -CF2S(3, -OH, -B(OH)2,
-OCH3, - OCH2CH3, -CF3, -CH3, OREH2CHB, - CH(CH3) 2, R¥BH5, - O06H5 15
-OC6HACH3, -tetrazolyl, -CH2fletrazollyl, -CF2tetrazlolyl, -NHC(O CH3, -F,
-, -Br, 0 NHRIN, OCH2 @ N=N; RI9 is
sel ect ed from-( RR0 i

hydr ogen (when n is , , -tetrazolyl,
“B(OH) 2, 20 -S(O )NHS(O)ZR' {|oR (whdre R is I ower

al kyl), -OR CoHAOH, CEZR(0O3 3 <SC3. WO 03/ ¥ &1/ AU03/ 00308 76 13.
The method of claim Dor 2 o¢Fori fi ni StFati onp® a conpound of

the formula VI OR12 0 Rls

OR13 R17

wherein R'! is hydrogen, lower alkyl, halogen or —C(O)CeHs; R and R'® are
independently selected from hydrogen, alkyl, optionally substituted phenyl and
5  optionally substituted benzyi;

R" is also selected from -(CH),NR'R" (where n is from 1 to 4 and R' and R" are

independently hydrogen or lower alkyl) and -(CH,),R?® (where n is from O to 6 and

R? s selected from -OS0O3H, -OPOsH;, -COgH, -tetrazolyl, -B(OH),,
10 -S(0O)2NHC(O)R and -C(O)NHS(O)2R where R is lower alkyl);

R, R, R" and R'® are independently selected from hydrogen, -OPOzH,, -POs,

-0OS03, -S03, -CHyPO3, —CH,S03, -CO,H, -CH>COyH, -CFoPOs, -CF,S05, -OH,

-B(OH)2, -OCH3;, -OCH2CHs, -CF3, -CHs, -CH2CHj, -CH(CH3)y, ~CgHs, -OCgHs

15 -OCgH4CHs, -tetrazolyl, -CHatetrazolyl, -CFjtetrazolyl, -NHC(O)CHa, -F, -Cl, -Br,
)

NH

-CN, -OCH,CH;N(CH2CHa)z, -NO3, -N(CHs) and N=N

R is selected from -(CH,);R?, where n is from 0 to 6, and R? is selected from

hydrogen (when n is other than 0), -OSO3H, -OPOzH,, ~-CO2H, -tetrazolyl, -B(OH)s,

20 "S(0O)2NHC(O)R', -C(O)NHS(O);R', -OR (where R' is lower alkyl), -OR-CsH4OH,
-CF2PO3 and —803.



VI 5 wherein R11 is hydrogen, |ower alkyl, halogen or -C(O C6H5; R12 and
R13 are i ndependently sel ected from hydrogen, alkyl, optionally substituted
phenyl amaoapranal | y substituted benzy(; 10 and R13 is alpsa/Aa®Beeioed from
-(CH2)NPNR R" (where nis froml to 4 and R and R* are independently
hydrogen or |ower al kyl) and - (CHZ)Cg@ (where nis fromO to 6, and R20
is selected from-0OSO3H, -OPO3H2 H tetrazolyl, -B(OH)?2,

-S(O 2NHC(O R and -C(O NHS(O 2R where R is |lower alkyl); 15 R14 is hydroxy,
al koxy, -(CH2)nNR R (where n is froml to 4 and R and R' are

|ndepend ntly, hydrgoge r. | ower aI kyl), or -(CH2)nR20, (where R20 is

sel ect ed ryﬁh of_ elpt ipor 2 epprrising: the Asinyinistragionrgiz compoypiiat o) R
and -S Q lg))\;z]R where Ris |ower al kyl; 20 R15, R16, R17 and R18 are

i ndependently sel ected from hydrogen, 0303H2 -P03, -0s03, -S03, -CH2PQB,
- CH2S(3, - CO2H, - CH2CO2H, - CF2R¢B, 6FZSCB - OH, RBB(O-l)Z, - OCH3, - OCH2CH3,
-CF3, -CH3, -CH2CHS, CH( CH3)2, , D3/ 076407 PCT/ AU03/ 00308
77 - OC6HACHS, -tetr& oI ' -CF2t razol v -NHC(O CH3, -F,
-d, -Br, 0 NH-CN, ‘ , 3

met hod of any one of i s hydrogen. 5 15. A
conpound of formula | i ~C ~HCCB m e
A R6/ \RC OR3

VI
5 wherein R"" is hydrogen, lower alkyl, halogen or ~C(O)CgHs;

R'?and R™ are independently selected from hydrogen, alkyl, optionally substituted
phenyl and optionally substituted benzyl;

10 and R™ s also selected from -(CH2),NR'R" (where n is from 1 to 4 and R' and R"
are independently hydrogen or lower alkyl) and -(CH2),R%, (where n is from 0 to 6,
and R* is selected from -OSOzH, -OPOsH,, -CO:H, tetrazolyl, -B(OH)s,
-5(0)2NHC(O)R and -C(O)NHS(O)2R where R is lower alkyl);

15 R™is hydroxy, alkoxy, -(CH2)n,NR'R" (where n is from 1 to 4 and R' and R" are
independently hydrogen or lower alkyl) or -(CH2),R%, (where R% is selected from
-OSO:H, -OPOsHz, -COH, fetrazolyl, -B(OH): -S(O),NHC(O)R and
-S(0)2NHS(0)2R where R is lower alkyl;

20 R™, R', R" and R" are independently seiected from hydrogen, -OPOsH,, -POs,
-0O80;3, -S03, -CH,PO3, —CH2S03, ~-CO,H, -CH,CO4H, -CF2P0O;, ~-CF,S03, -OH,
-B(OH),, -OCHs, -OCH,CH3, -CF3, -CHs, -CHoCHs, ~-CH(CH3),, -CeHs, -OCgHs



2 wherein ring Ais an optionally substituted fused carbocyclic or
heterocyclic ring; 10 Bis an optionally substituted aromatic or

het er oar owatso7¢4dng; RL and R2 are i ndependently sel ect ed PCTtioBypaRosgen,
cyano, halo, nitro, optionally substituted al kyl, optionally substituted
al kenyl, optionally substituted al kynyly, optionally substituted
cycloalkyl, -OR -C(OR -C(OOR -0OC(OR (where Ris 15 hydrogen or is
selected froman optionally substituted al kyl, al kenyl, al kynyl,

cycloal kyl and aryl group), -C(ONRR', -NRC(OR'" and -NR R' (where R and

R' are | ently sele rom hydrogen_and | yl ) [
hydrogeﬁbggﬁggﬁlgoﬁ%t'ﬁ%o &bgé'ﬁgﬁ{ré@m)ﬁr R@F?t%&aéw&'Wé@%l’%r‘ﬁpfgﬁ20 R4
and R5 are independently ' selected from hydrogen,0hydroxy, alkyl, alkenyl;
al kynyl and al koxy; WD 03/076407 PCT/ AU03/00308 7|8 or R4 and R5 toget her
are =0, =S, =NR or =NOR, (where R is hydrogen or al kyl); R6 and R7
are independently sel ected from hydrogen, cy. . Hnitro, optionally 5
substituted al kyl, optionally substituted al keny, ogfti onal Iy substituted
al kynyl -CpRLOTIUANLN@ISIOH M, eNBY N@HHvhd - OR N O R, -C(O OR, -OC(O R
(where Ris hydrogen or is selected froman optionally substituted al kyl,
al kenyl , al kynyl, cycloal kyl and aryl group), -C(ONR R' and -NR R' (where

R d R ' f ; | kyl); 10
s foget Her wNeHRS oo ne et epige 1 AR mEepRY BT 2t (dche form

an g@ptionally substituted five or six nmenbered heterocyclic ring; R8 and
RO are independently selected from hydrogen, cyano, halo, nitro, a 5- or 6-
15 menbeied i €PHEEHNE SHAMMIAG heterocyclic ring, optionally substituted
al kyl, optionally substitutegd al kenyl, gptionally slybsti tuted al kynyl,
optionally substituted cyclal kyk, opfRonal Ry S bstr tuted aryl al kyl,
optional |y substituted hetergcyclyhat’kyl \ / B
C
\C/
6/ \ 7

C—|—C=—C—B
J

m

I
wherein ring A is an optionally substituted fused carbocyclic or heterocyclic ring;

10 B is an optionally substituted aromatic or heteroaromatic ring;

R" and R? are independently selected from hydrogen, cyano, halo, nitro, optionally
substituted alkyl, optionally substituted alkenyl, optionally substituted alkynyl,
optionally substituted cycloalkyl, -OR, -C(O)R, -C(O)OR, -OC(O)R (where R is

15 hydrogen or is selected from an optionally substituted alkyl, alkenyl, alkynyl,
cycloalkyl and aryl group), -C(O)NR'R", -NR'C(O)R" and -NR'R" (where R' and R"
are independenitly selected from hydrogen and lower alkyl);

R® is hydrogen or optionally substituted alkyl, alkeny! or alkynyl group;

20
R* and R® are independently selected from hydrogen, hydroxy, alkyl, alkenyl;
alkynyl and alkoxy;



-OR, -C(OR -CCOOR -OC(OR (where Ris hydrogen or is selected from an
optionally substituted al kyl, al kenyl, alkynyl, cycloal kyl and aryl group),
20 C(O NRvB'03/07¢MR C(O R' and -NR R' (where R and R' are ipcoieyi®saesos| y

sel ected from hydrogen and |ower alkyl); or R8 and RO are together =0 =S,
=NR or =NOR, (where R is hydrogen or wer alkyl); 25 or R6 and R8 ‘
together forma bond; or R4, R5, R6, and RO together with the atons to
which they are attached form an aromatic or heteroaromatic ring; 30 or R6,
R7 and R8 and the atoms to which they are attached, together with a ring
atom of B forma,six menbered aromatic or heteroaromatic ri ng fused to ring
B; WD 08F &/earsy RAdraeibes oo 368 =S,-Nimor BN@Ry(whereeReis IRtiogen iondewendent | y
sel ect e% @f)om hydr ogen, cyano, halo, nitro, optionally 5 substituted

al kyl , i‘onal | y substituted al kenyl, optionally substituted al kynyl and
opti onal I y substituted cycl oaI kyI W|th the proviso that R3 is not -CH2CO2H
when Rl _and R2-are net hoxy , R4 and R5 together are =0, R6 and RS

t oget he|R fWaafﬁ)Wepﬁ'ﬂdﬁﬁﬂV F@'eﬁﬁeé‘ frgrarhygesgen. ryappniala, nirosptionally

| d
R L i U G
R4 a][ld opfionailye shiostitatel PcloBlkys -OR ONI(O)RaI ngobrsm t-QGO)Rh elydrer Rma and
one O

opt i onaﬁS‘}rO&?Hgf;'gtg 26 ﬁgrotrrggﬂn?}qg é%gly §HBSW{Z% @ﬁ@',p@wgﬁwhamvlr. ng A
i s not IHQRXPSSFEIOF n@ﬂg%ﬁﬂ)PpQﬁ@WFﬂﬁe %ﬁd‘%&\lﬁ‘h&‘” el iig ’Fﬁ e grd hoxy,

R3 is hy roge t oget are and t oget orm a bond,
R7 and R@i@eedbytlyegbmemiﬂom hyirageropnd tovedd alkgybsti tuted 20 phenyl or

pyr'Mji nyl ring;

or R® together with R’ together with the atoms to which they are attached form an

optionally substituted five or six membered heterocyclic ring;

R® and R® are independently selected from hydrogen, cyano, halo, nitro, a 5- or 6-

15 membered nitrogen containing heterocyclic ring, optionally substituted alkyl,
optionally substituted alkenyl, optionally substituted alkynyl, optionally substituted
cycloalkyl, optionally substituted arylalkyl, optionally substituted heterocyclylalkyi,
-OR, -C(O)R, -C(O)OR, -OC(O)R (where R is hydrogen or is selected from an
optionally substituted alkyl, alkenyl, alkynyl, cycloalkyl and aryl group),

20 C(O)NR'R", -NR'C(O)R" and -NR'R" (where R' and R" are independently selected
from hydrogen and lower alkyl);

or R® and R? are together =0, =S, =NR or =NOR, (where R is hydrogen or lower

alkyl);
25
or R® and R® together form a bond;
or R*, R®, R®, R® and R® together with the atoms to which they are attached form
an aromatic or heteroaromatic ring; '
30

or R% R” and R® and the atoms to which they are attached, together with a ring

atom of B form a six membered aromatic or heteroaromatic ring fused to ring B;



and with the proviso that that R3 is not =(CH2)2NR R' (where R and R' are

I ndependent|ly hydrogen or al kyl, or together with the nitrogen to which

t hey are wetaedsed form an unsubstituted piperidine ring) pCehdamn3Mmizoand R2

are nethoxy, R4 25 is hydroxy, R5, R6, R7, R8 and R9 are hydrogen, ring A

Is a five nmenbered heterocyclic ring §ont ai ni ng oxygen, and B is an

optionally substituted phenyl ring; or a salt or pharmaceutically

acceptabl e derivative thereof. 30 16. The compound of claim 15, or a salt

or pharmaceutically acceptable derivative thereof, wherein the fused ring

Ais selected from WO 03/076407 PCT/ AUO3/00308 80 0:110:110:1110: 11" O,

I 1 b, XO where Xis 0, Sor NRand R is hydrogen, |ower alkyl or

oxygen; ar‘(m .Y where Xis N, and Yis 0, Sor NRand R is hydrogen,

| ower aIWII< or oxygen and where the two dashed |ines on the right hand

si de of the rlngs i ndicate the |ocation at which the ring Ais fused to

t he phen Tec ound of c¢claim 16 or alt or .

phar hacBaER G iadeRdidRNNg Smey diom bvakATb VaRe: Belt: (VES potanallag A i s

an opti t r 6407

an ¢ gwgpggﬂéﬂgg@gw dgt@%aw gabstﬂe{éacgmeng tibASIY SLibe e alkfhH3ARY
optionally substituted cycloalkyt;

with the proviso that R® is not ~CH,CO,H when R' and R? are methoxy, m is 0, R*
and R® together are =0, R® and R® together form a bond, R” and R® are hydrogen,

10  ring A is an unsubstituted furyl ring and B is an optional substituted phenyl ring;

and with the proviso that when R' and R? are methoxy, R® is hydrogen, m is 0, R*

and R°® together are =0, B is an optional substituted phenyl ring and one of R® or

R® is hydrogen the other of R® or R® is not —CH,CN or optionally substituted forms
15 thereof;

and with the proviso that ring A is not an unsubstituted cyclopentadiene ring, when

R' and R? are methoxy, R® is hydrogen, R* and R® together are =0, R® and R®

together form a bond, R” and R® are hydrogen and B is an optionally substituted
20  phenyl or pyridinyl ring;

and with the proviso that that R® is not —(CH,);NR'R" (where R' and R" are
independently hydrogen or alkyl, or together with the nitrogen to which they are
attached form an unsubstituted piperidine ring), when R' and R? are methoxy, R*
25 is hydroxy, R®, R® R’, R® and R® are hydrogen, ring A is a five membered

heterocyclic ring containing cxygen, and B is an optionally substituted phenyl ring;
or a salt or pharmaceutically acceptable derivative thereof.

30 16. The compound of claim 15, or a salt or pharmaceutically acceptable

derivative thereof, wherein the fused ring A is selected from:



NO il SONN R SSI ! 1 and N N where Ris hydrogen or |ower alkyl.
18. A conmpound of fornula | as defined in claim16 or 17 wherein the fused
ring 5 AvO93opi4dDnal |y substituted with hal o, | ower al kylPCThanapo3oer

-C(O C6H5; R1 and R2 are independently sel ected from hydrogen; hal ogen;
hydr oxy; |ower al koxy, optionally sulggtituted benzyl, optionally
substituted phenyl, optionally substituted di phenyl, optionally
substituted phenoxy and optionally substituted 10 benzoxy group; R3 is
hydr ogen, nethyl or benzyl optionally substituted with 1 to 3 halo or |ower
al kyl groups; 15 R4 and R5 are |ndependently hydrogﬁn or

t oget her X 3,08 82
hydr ogen Y ik | ower[ &
'C(O)O?, 2 A yl ) 1

al kyl , ano W .S ‘ . gr oup;

RO are in T e ogen: =l ower , |
R is select from hydrogen, OH, |ower al kyl and | ower al koxy) -C(OR
(where Ris optignally stuRstituted | ower alkyl, optronal |y substl t ut ed

| ower al koxy or’ 10 optiona\ly substituted p -NR R' (wh nd R'
NH from hyd gen | oner al k I) d N=N ;

are indepg ly selecte

/] <
. and X

where Xis N, and Y is O, S or NR and R is hydrogen, lower alkyl or oxygen;
and where the two dashed lines on the right hand side of the rings indicate the

location at which the ring A is fused to the phenyl ring.

10 17. The compound of claim 16 or a salt or pharmaceutically acceptable
derivative thereof wherein the fused ring A is an optionally substituted ring

selected from the following:-



or R6 and R8 together forma bond between the carbons to which they are
attached; 15 msOorl; or a salt or pharnaceutically acceptable derivative
t her eof . R0 038764The conpound of any one of clains 16 to 1®CEd80e808 i s an
optionally substituted ring selected from phenyl, naphthal enyl, pyrrolyl,
furyl, thiophenyl, imdazolyl, pyraz@liyl, thiazolyl, oxazolyl, pyridinyl,
pyryl, pyrimdinyl, indolyl, quinolinyl, isoquinolinyl and a ring system
of the structure C: )CCO> 0 C 25 WO 03/076407 PCT/ AUD3/00308 83 and
the ring Bis optionally substituted with one or nore substituents
independe}-gtly selected fromh) halo, cyano, -NO2 -SO3, -0OSC3H, -OPO3H2,
-P03 and A\ B(OH)2; i) -NR R'" (where R and R' are independent|R hydrogen or
| ower al kyk); 5 j).--NR C( ' (whefe R andyR' are-’independe hydrogen
or | ower - k) phenyy angr'tetrazolyly 1) §OR, -C(OR
(where R/s hyi ogen, optXonal |y substitufed | oger alkyl, tionglly
substi t ut phenyl , optionral |l ylisubstituted\phenyxl | oneral kyl
optional s fuents are Igpdependent|y sel gcfed Fromlower a

10 -NR R' where R “and R' are independently hydrogen or |ower alkyl); m
-C(ONHSO2R'" and -S(O2NHC(O R'"' (where R'"' is lower alkyl); n) optionally
substituted | ower al kyl such as -CH3, -CH(CH3)2, -CH2B(OH)2, -CH2PGS,

- CH2S(8, - CH2OPQBFI 2, - CH20SMBH, -CH2C( O NHSQ2R'', -CH2S(O 2NHC(O R'!
(where R'" is lower alkyl), -CH2CGHS, -CHZ-tﬁtrazol,yJ, 15 - (CH2)rNR R:-

(wher e ni{jm—r to 4a{dj—aﬁd R' are i éﬁd’ently <O \ -
. o . N N7

R
< \ </ l | and \ ...
N S N 3
i

where R is hydrogen or lower alkyl.

18. A compound of formula | as defined in claim 16 or 17 wherein the fused ring

5  A'is optionally substituted with halo, lower alky!, benzyl or -C(O)CgHs;

R'" and R? are independently selected from hydrogen; halogen; hydroxy; lower

alkoxy, optionally substituted benzyl, optionally substituted phenyl, optionally

substituted diphenyl, optionally substituted phenoxy and optionally substituted
10  benzoxy group;

R® is hydrogen, methyl or benzy! optionally substituted with 1 to 3 halo or lower
alkyl groups;

15 R*and R®are independently hydrogen or hydroxy, or together are =0O;



hydrogen or |ower alkyl), -CF3, -CF2B(OH)2, -CF2PO3, -CF2S(3, -CF20PG3HZ,
-CF20SMBH, -CF2C(O) NHSO2R'',.-CF2S(0) 2NHC(O R'* where R'' is |lower alkyl,
- CF2C6H5 wpd3AGHR? t etrazol yl . 20 20. The conpound of cl ai mCTAUMLO3®BN ri ng
Bis substituted by -(CH2),R20 where nis fromO to 6 and R20 is sel ected
from-0OSBH, -0OPBH2, -CO2H, tetrazol8d, -B(OH 2, -S(O 2NHC(O R,
-C(ONHS(0) 2R (where R is lower alkyl), -OH -CoH4OH, -CF2PG3 and - SCB.
25 21. The conmpound of claim 19 or 20, or a salt or pharmaceutically
acceptable derivative thereof, of the formula Il WO 03/ 076407

PCT/ AUO3%© ARL? L i+ 311
wher e %%agsgg%gecgérbe hydrhggg%eon?lrfaé%rﬁe'rgw’o'r%xloéﬁd%%rgl%gﬁi?wgﬁ}"&iﬁils
hy?roge&phérmlger-chkQR, (Imdlileﬁgld% iSrhydeé g?%l logBl?alWﬂdﬁﬁtﬁormll émm@dlelnt |y
sel ected from hydr.ogen, yl., optionally substituted phenyl, optionally
subst i t RIKY: 9”&&9?98?I?¥?@$2¥Wﬂﬁ3%‘er(y\ll\ﬂw?n is fromlto 4 and R and R'
are independently hydrogen or |ower alkyl) and -(CH2)nR20 (where n is from
1to 4, d R20 is selected from-0OSQ8H, -OPGBH2I -CO2H, tetrazolyl,
- B(08) 2, RYis(rpdzo@ea;0) R and - C(O) NHS(O) 2R (where Ris lower alkyl)), R4 is
hydroxy or alkoxy, m= 0 or 1 and B is as defined in claim19 or 20. 10
R® and R® are independently selected from hydrogen; lower alkyl, -CHR(CN)
(where R is selected from hydrogen, OH, lower alkyl and lower alkoxy), -C(O)R
(where R is optionally substituted lower alkyl, optionally substituted lower alkoxy or

10 optionally substituted phenyl), -NR'R" (where R' and R" are independently selected
0

NH

from hydrogen or lower alkyl), and N=—/N

1

or R® and R® together form a bond between the carbons to which they are
attached;
15

mis 0 or 1;
or a salt or pharmaceutically acceptable derivative thereof.

20 19.  The compound of any one of claims 16 to 18 wherein B is an optionally
substituted ring selected from phenyl, naphthalenyl, pyrrolyl, furyl, thiophenyl,
imidazolyl, pyrazolyl, thiazolyl, oxazolyl, pyridinyl, pyryl, pyrimidinyl, indolyl,
quinolinyl, isoquinolinyl and a ring system of the structure C :

o0

25



22. The conpound of claim 21, or a salt or pharmaceutically acceptable
derivative thereof, of the formula Il OCH3 0O R8 R11 \ CH CHLCHCHJ B 16
M R O OHwoOdeix4b1 1 where R6, R8, Rl1l, mand B are as dePcmadiosmomsai m 21.
15 23. The conpound of claim 22, or a salt or pharnaceutically acceptable
derivative thereof, of the fornmula IV8®D 03/ 076407 PCT/ AUO3/ 00308 85 OCH3
0 R11 0O #OH IV OCH3 where R' is hydrogen, |ower alkyl, hal ogen or
-C(OCoHs and Bis an optionally substituted ring or ring system sel ected
from phenyl, naphthal enyl pyridinyl, pyrrolyl, furyl, indolyl, quinolinyl,

| soqui noalmicfl ytlhe trthigOpge'?g | Opf%r%IlyN@u%SMU'téd ﬁ/ﬂﬂ %ne or more substituents
independently selected from

h) halo, cyano, -NO; -SO3, -OSO3H, -OPOsH;, -PO3 and -B(OH)»;

i) -NR'R" (where R'and R" are independently hydrogen or lower alkyl);

5 j) -NR'C(O)R" (where R'and R" are independently hydrogen or lower alkyl);

k) phenyl and tetrazolyl;

) -OR, -C(O)R, and —C(O)OR (where R is hydrogen, optionally substituted lower
alkyl, optionally substituted phenyl, optionally substituted phenylloweralkyl and
the optional substituents are independently selected from lower alkyl, halo and

10 -NR'R" where R' and R" are independentiy hydrogen or lower alkyl);

m) —C(O)NHSO,R" and -S(0O),NHC(O)R" (where R"™ is lower alkyl);

n) optionally substituted lower alkyl such as —CHs, -CH(CHzs)z, -CH2B(OH).,
_CH,POs;, -CH»SOs;, -CH,OPOsH, -CH,0SOsH, —CH,C(O)NHSOR™,
-CH>S(0):NHC(O)R" (where R™ is lower alkyl), -CH2CgHs, -CHa-tetrazolyl,

15 -(CH2)sNR'R" (where n is from 1 to 4 and R' and R" are independently
hydrogen or lower alkyl), -CF3, -CF2B(OH),, -CF2POs3, -CF2803, -CF;,0PO3Ha,
-CF,0803H, —CF>C(O)NHSO;R",.-CF,S(0);,NHC(O)R" where R™ is lower
alkyl, —CF,CsHs and —CF»-tetrazolyl.

20 20. The compound of claim 19 wherein ring B is substituted by -(CH2),R*
where n is from 0 to 6 and R is selected from -OSOsH, -OPO3H,, -CO,H,
tetrazolyl, -B(OH)2, -S(O),NHC(O)R', "C(O)NHS(O)QR' (where R' is lower alkyl),
-OH, -CgH40OH, -CF5PO3 and -S0Oas. ‘

25 21. The compound ofA claim 19 or 20, or a salt or pharmaceutically acceptable

derivative thereof, of the formula i



24. The conpound of claim 23 wherein B is optionally substituted with one
or nore substituents independently selected from-0OP03H2, -P03, -0S03,
-S03, - GMPRGBT646TCH2SC3, - CO2H, - CH2CO2H, - CF2PCB, - CF2SCRCT ADHE3/00388 OH) 2,
-OCH3, 10 -OCH2CH3, -CF3, -CH3, -CH2CH3, -CH(CH3)2, -C6H5, -0OC6HS
-OC6HACH3, -tetrazolyl, -CH2tetrazolyg4 -CF2tetrazolyl, -NHC(O CH3, -F,
-, -Br, -CN, -OCH2CH2N(CH2CH3) 2, 25. The conpound of claim 15, or a
pharmaceutically acceptable derivative 15 thereof, of the fornula V WO
03/ 076407 PCT/ AU03/00308 86 OR12 0 R15 R11 R19 0 OH R16 R18 OR 13 R17 V
where R11 is hydrogen, |ower al kyl, h(%l ogen ot -C(O C6H5, R12 and R13 are
i ndependently selected fromh L ogen,yjal kyl , Roptl onal |y substituted phenyl
and optionally subgtituted behzyl; R13 al so be selected from-(CH2) nNR R'
(where nis 5 fro ' are quependentl hydrogen or | ower

al kyl') and (CHZ)n to 6 B2 sil ected from
2, 02 and

- OSBH, - OPO3HZ2, N

-C(O NHS(O 2R vvhere R15, R16 R17 and R118 are
i ndependently sel ecte , 03H2, -P03, -0s@3, -S@3, -CH2PQG3,
- CH2S®3, -CO2H, -CH2 , - , RSB, -OH, -B(OH)2, -OCH3, -COCH2CHS,
-CF3, -CH3, -CH2CH3, -CH(CH3) 2| -06H5 -OC6H5 - OC6H4CH3, -tetrazolyl,
-CH2tetrazolyl, -CF2tetrazol y|QRl3NHC(O)CH3, -F, -d, -Br, ONH -CN,
- OCH2CH2N( CH2CH3) 2, - N2, -N(CH3) and N====N 15

where R® and R® are hydrogen or together form a double bond, and R is
hydrogen, lower alkyl, halogen or —C(O)CsHs, R'? and R'™ are independently
selected from hydrogen, alkyl, optionally substituted phenyl, optionally substituted

5 benzyl, -(CH2),NR'R" (where n is from 1 to 4 and R' and R" are independently
hydrogen or lower alkyl) and -(CH2),R% (where n is from 1 to 4, and R® is
selected from -OSO3H, -OPO3zH,, -CO4H, tétrazolyl, -B(OH)z, -S(0),NHC(O)R and
-C(O)NHS(O)2R (where R is lower alkyl)), R™ is hydroxy or alkoxy, m = 0 or 1 and
B is as defined in claim 19 or 20.

10
22.  The compound of claim 21, or a salt or pharmaceutically acceptable
derivative thereof, of the formula Il
OCH; O RS
Rl
CH. [
Yy <N AT _I
CH CH=—=CH——B
% | A L
RS
0
OH
OCH;
111
where R®, R®, R", m and B are as defined in claim 21.
15

23. The compound of claim 22, or a salt or pharmaceutically acceptable

derivative thereof, of the formula IV



R19 is selected from-(CH2)nR20, where nis fromO to 6, and R20 is

sel ected from hydrogen (when n is other than 0), -OSG3H, -0P031-12, -CQ2H,
-tetrazolwyb,030BUCH) 2, -S(0)2NHC(O R, -C(O NHS(O 2R , - ORCMM®B/00IB8 | S

| ower al kyl), -OR-C6H4OH, -CF2PC3 and -SC3. 20 WD 03/076407 PCT/ AUO3/ 00308
87 26. The conpound of claim 15, or a §harmaceutically acceptable
derivative thereof, of the formula VI ORl12 0O RI5 R1\\ / \ OH O:1:
Rl14 Rrb Ra OR 13 RIB VI where R11 is hydrogen, |ower alkyl, hal ogen or
-C(O C6H5; 5 R12 and R13 are independently sel ected from hydrogen, alkyl,
optionally substituted phenyl and Q%;Honald)y substituted benzyl; and R13
may al so be selected from-(CH2) nNR ehe nis fromlto 4 and R and
R' are independently hydrogen or |ower aI kyll) and - (CH2) nR20, (where n is
10 fromO0 to 6, and RRRig sg ect ed fxom ~C5BH Q3H2, - CO2H,
tetrazolyl, -B(OH)2, -S(O i
al kyl); R14 i s hydroxy, al CH2)nNR R* (where nis froml to 4 and R
and R' are independently \u' awer al kyl) or -(CH2)nR20, (where
H tetrazolyl, -B(CH)2,

-S(O 2NHC(O R and -S(O)2NHS(O)2RV\,h re R IS 1ower alkyl; R15 R16 R17 and
R18 are i ndependently sel ected from hydrogen, -orodg, -P03, - 0S03, -S38,
- CH2P(B, -CH2S@3, -CO2H, -CH2CX2H, - O3, -CF2SC3, -OH, 20 -B(OH) 2,

SO, - OB s gygl‘og_eﬁdwe_raa_lg%élobg;(o%&&))deﬁg|_é5n’d _Bol(s:Gal_rl?optionally

substituted ring or ring system selected from phenyl, naphthalenyl pyridinyl,

pyrrolyl, furyl, indolyl, quinolinyl, isoquinolinyi, thiophenyl,

oD

24, The compound of claim 23 wherein B is optionally substituted with one or
more substituents independently selected from -OPOsH,, -POj; -0S0s, -SOs,
"CH2POs3, -CH,S03, -COzH, ~-CH,COH, -CF,P03, -CF,S05, -OH, -B(OH),, -OCHs,

10 -OCH;CHs, -CF3, -CHs, -CH;CHs;, -CH(CH3),, -CeHs, -OCgHs -OCgH4CHs,
-tetrazolyl, -CHatetrazolyl, -CFtetrazolyl, -NHC(O)CHs;, -F, -Cl, -Br, -CN,
-OCH,CHzN(CH2CHa)z,

25. The compound of claim 15, or a pharmaceutically acceptable derivative
15  thereof, of the formula V



-OC6HACH3, -tetrazolyl, -CH2tetrazolyl, -CR2tetrazolyl, -NHC(O CH3, -F,
-d, -Br, 0 NH-CN, -OCH2CH2N( CH2CH3) 2, -NO2, -N(CH3) and N=N WO
03/ 07640WB@3hA408/ 00308 88 27. The conpound of any one @CTA@BHE3021 to 26
wherein R1' is hydrogen. 28. The nethod of any one of clainms 1 to 15
wherein the conpound or its pharnmacewdd cally acceptable derivative is
adm ni stered to humans. 5 29. A pharmaceutical conposition for use as an
i mmunosuppressant, the conposition conprising an effective anmount of
conpound of any one of clains 15 to 27, or its pharmaceutically acceptable
derivative thereof and optionally a carrier or dilyent. 10 30. Use of a

1 in g 15 to 27 in the

R A3ES, [

organ transplants as elé?ﬁs af fl ic¥ions. 5 31°XYsSe as defined in
claim30 in the treatm pr previenti on of nuItIpIe s¢l erosis, rheumatoid
arthritis or graft rgjectilbn. 32,] Use of a conppund as|defined in any one
of clains 15 to 27 fo Of7 oa nEPt Qr (gprevent i of._auyt oi nmune or
chronic inflammtory di seases] or t heel pré%ention gf rejeé%ion of foreign
organ transplants and/or related afflictions. 33. e as defined in claim
32 in the treatnent or prevendR&h of nultiple scl@&'bsis, rheumatoid

arthritis or graft rejection. 25 34. A conpound of fornula | substantially
as hereinbefore described wwth reference to the exanpl esyy

where R is hydrogen, lower alkyl, halogen or —C(O)CeHs, R'? and R'® are
independently selected from hydrogen, alkyl, optionally substituted phenyl and
optionally substituted benzyl; R'® also be selected from -(CH2)n.NR'R" (where n is
5 from 1 to 4 and R' and R" are independently hydrogen or lower alkyl) and
~(CH2),R? (where n is from 0 to 6 and R% is selected from -OSO3H, -OPOsH,,
-COzH, -tetrazolyl, -B(OH),, -S(O);NHC(O)R and -C(O)NHS(O),R where R is

lower alkyl);

10 R'™, R'™ R' and R'® are independently selected from hydrogen, -OPO3H,, -POs,
-0S03, -S0O3, -CHzP03, —CH,S03, -COzH, -CH,CO2H, -CF,P03, -CF2S03, -OH,
-B(OH)z, -OCH3, -OCH,CHas, -CF3, -CHs, -CH,CHs, -CH(CHj3);, -CeHs, -OCgHs
-OCgH4CHs, -tetrazolyl, -CHstetrazolyl, »QCthetrazonI, -NHC(O)CHgs, -F, -Cl, -Br,

0]

NH

/

-CN, -OCH2CH2N(CH2CHs),, -NO,, -N(CH3) and N—N ;

15
R' is selected from ~(CH,).R?’, where n is from 0 to 6, and R% is selected from
hydrogen (when n is other than 0), -OSO;H, -OPO3H,, -COH, -tetrazolyl, -B(OH)s,
"S(0)2NHC(O)R', -C(O)NHS(O).R', -OR (where R' is lower alkyl), -OR-CgH4OH,
-CF;PO3 and -S0O:s.

20



35. A process for the production of a conpound of formula | as defined in
claim 30 15, by reacting a conpound of the formula VII with a conpound of
t he for mae 0%47d407 i n t he presence of sodi um hydroxi de, toPpTodWee03MSs
conmpound of the fornmula la, and optionally interconverting functi onal
groups: WD 03/076407 PCT/ AU0O3/00308 8 RL OCH R/ AON 2 VII RoORO
911 I RCCC-BBNaOHM VIIIl R 0O 9 RoRoll 111~-B C-C Ala
2 where ring A, Rl, R2, R3, R7, R9, R10, B and mare as defined in claim
15. 36. A process for the production of a conpound of fornula I

substant$@l | YrRg compifirtl BPHARE 188354 hriabBuliElf §0ESthBle! BENGARZP! es

thereof, of the formula VI

OR2 o) 15
Rll
\ Z OH
<
O R14 R16 R18
OR!3 R

VI
where R"" is hydrogen, lower alkyl, halogen or ~C(O)CgHs;

R'and R™ are independently selected from hydrogen, alkyl, optionally substituted

phenyl and optionally substituted benzyl;

and R™ may also be selected from -(CH2),NR'R" (where n is from 1 to 4 and R’

and R" are independently hydrogen or lower alkyl) and -(CH2),R?, (where n is
10 from 0 to 6, and R® is selected from -OSOsH, -OPOsH,, -COzH, tetrazolyl,

-B(OH)z, -S(0)2NHC(O)R and -C(O)NHS(O):R, where R is lower alkyl):

R™ is hydroxy, alkoxy, -(CH2).NR'R" (where n is from 1 to 4 and R' and R" are
independently hydrogen or lower alkyl) or -(CH2),R%, (where R? is selected from

15 -O80OzH, -OPOszH,;, -CO.H, tetrazolyl, -B(OH),, -S(0).NHC(O)R and
-S(0)2NHS(0)2R where R is lower alkyl;

R', R, R" and R are independently selected from hydrogen, -OPOsH,, -POs,
-0OS0;3, -S03, -CH2PO3, —CH»S03, -CO,H, -CH2CO.H, -CF,P0O3, -CF,S0s, -OH,
20 -B(OH)z, -OCHs, -OCH,CHs, -CFs, -CHas, -CHsCHs, -CH(CHa)s, -CoHs, -OCeHs

-OCgH4CH3, -tetrazolyl, -CHtetrazolyl, -CFatetrazolyl, -NHC(O)CHa, -F, -Cl, -Br,
0

-CN, -OCHyCH,N(CH,CHs),, -NO», -N(CH3) and N==N
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27.  The compound of any one of claims 21 to 26 wherein R'" is hydrogen.

28. The method of any one of claims 1 to 15 wherein the compound or its

pharmaceutically acceptable derivative is administered to humans.

29. A pharmaceutical composition for use as an immunosuppressant, the
composition comprising an effective amount of compound of any one of claims 15
to 27, or its pharmaceutically acceptable derivative thereof and optionally a carrier

or diluent.

30. Use of a compound of formula | as defined in any one of claims 15 to 27 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.

31.  Use as defined in claim 30 in the treatment or prevention of multiple

sclerosis, rheumatoid arthritis or graft rejection.

32. Use of a compound as defined in any one of claims 15 to 27 for the
treatment or prevention of autoimmune or chronic inflammatory diseases, or the

prevention of rejection of foreign organ transplants and/or related afflictions.

33. Use as defined in claim 32 in the treatment or prevention of multiple
sclerosis, rheumatoid arthritis or graft rejection.

34. A compound of formula | substantially as hereinbefore described with

reference to the examples.

35. A process for the production of a compound of formula | as defined in claim
15, by reacting a compound of the formula V1! with a compound of the formula VII
in the presence of sodium hydroxide, to produce a compound of the formula la,

and optionally interconverting functional groups:-



5

WO 03/076407 PCT/AU03/00308

89
R1 |(|)
C
° \CH2R7
OR?
R* VII
RIO RIO
J 1
RC—|—C=C— NaOH
m
VIII
Y

Ia

where ring A, R', R?, R®, R”, R®, R"®, B and m are as defined in claim 15.

36. A process for the production of a compound of formula | substantially as

hereinbefore described with reference to the examples



