METHODS AND COWVPOSI TI ONS FOR THE TREATMENT OF PAIN

FI ELD OF THE | NVENTI ON The present invention rel ates
w@ewenzd3sy to the area of pain nanagenent and P@I/&U2006/000649

particularly, to a nethod of anal gesia and agents

useful for same. More particularly, the present

invention relates to a nethod of analgesia utilising a

conmpound of forrmula (I). The nmethod of the present

invention is useful, inter alia, in the therapeutic or

r [ r t [ [ ' t [

CrMBHOES Ak CEMERssHoRE RbriTiak TRARTREAA SE RN

Al so provided are conpounds for use in the method of

the invention. BACKGROUND OF THE | NVENTI ON

Bibliocr:Ehlc details of the publications referred to
FIEADQF A3IE INVENNEIQNeci fi cati on are col | ected

al phabetically at the end of the description. The

reference to any prior art in this specificationis
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prebé?@ﬂ%ﬂﬁ&ﬂe}’at%rtﬁgtrﬁ&hg ugﬁﬁy%eﬁatdﬁﬁgfngg%mﬂ u:?d of formula O(I). The

articu be 1n treat
methmdlmﬁlt}fe méseat inventiogi is abefpl; mtackmaem the theaajwtiutic onpltophylactic

, f ul eri ences .can .
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(hyperalge3|a) and causing typically painless

sensations to be experienced as pain (allodynia). A
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experlences are a known predictor of increased pain
analége8| Cc .use in subsequent events Qr experiences.
Blbhographlc etails of the publications referred to by author in this specification are

collected alphabetically at the end of the description.

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

general knowledge in Australia.

Pain is inadequately treated in many situations. In particular, pain is thought to be
inadequately treated in half of all surgical procedures. In addition to immediate
unpleasantness, painful experiences can imprint themselves indelibly on the nervous
system, amplifying the response to subsequent noxious stimuli (hyperalgesia) and causing
typically painless sensations to be experienced as pain (allodynia). A chronic condition
sometimes develops that produces continuous pain long after surgery. Prior painful
experiences are a known predictor of increased pain and analgesic use in subsequent events

or experiences.

Both the peripheral and the central nervous system (CNS) are involved in the perception

of pain, with the spinal and supraspinal components of the CNS playing key roles (Fields
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Bot h the peripheral and the central nervous system
(CNS) are involved in the perception of pain, with the
wa@pioaap23snd supraspi nal conponents of the CNS PCEXU2Y6/000649

key roles (FieldsH L., Pain, New York: MGawH I,

1987). The transduction of noxious stinmuli begins wth
peri pheral nociceptors. Signals fromthese nociceptors
travel primarily along smallynyelinated A and
unnmyelinated C fibers with soma lying in the dorsal

root ganglion. The axons synapse in the dorsal horn of

th | t f |
H L g PR VaEr oGS E TSR e B digton e op gt s begins
witB E&%&altrbﬁi%eﬁtb%v o @h@ﬂﬂ&nt’cﬁ@e %@M@%ﬁt@@'tﬁ%lcprhﬁﬁﬂ aang small
e spinal cord the thal amis and the cortex ar gé

mwhr@&d A gpd usmyelinatest Géﬁbe@é’ﬁﬁmoynwgm intthedorsglgoot ganglion. The
(8 ALl Mt t
oS SGRRRL L 0SB OI8 MM s e 1. 1.0

Vammmstdgv@lvmlyﬁmebagelmc@mlpamtl on for the increased
pai n experienced by patients who have high | evel s of
depressi on and anxiety (Taenzer et ah, Pain,

Th%é%ﬁﬁ%%%g Era@%lgag%%g'ﬁ%gé]%?tﬂ lgﬁ’@d &ftjt oF ﬁ*e s['p}nal % c#ﬂ% the thalamus and

stinuli el'y cause
the aottéxv i Large fibbainhuts fiensothert sahsmy naidhytlemmdahsaeadmg pathways can

moR B oy RS g5 SRR RS s to o BN R S
physRIRES &gpla@aﬂa)@fblomé irhdadRt paife eg%é@ﬁneezpw fégtg :%\)hot W&k high

repeat ed application (Fields 1 supra

levelg ahf¢raessisarandraaxisty ﬂ@@m@epﬁcdr, é’m@érﬁél £9%6e hagthwinvhwaite
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sorﬁdt@tﬁpﬁalﬂﬁﬁ;ﬁpibpnﬁa goitioh |oﬁtHé&Eﬂsfo¥y B@wxadrﬂrtﬁe ligb&ase@m (Rainville
he course of tissue injury. The response of neurons

e“‘ilnsf’ﬁ’écedyﬂs%g HedA90f the spinal cord of experinental
ani mal s has been found to be biphasic. The initial
response to a noxious stinulus is brief and correl ates
Theniesporsh o sbrdoys stinsill candeahodndated by thel reypaiad. applieation (Fields

NSRRI TN
rep@dtéLappifegtidNbt AXiodsRtitfuM: Their sensitivity can be further enhanced by many
tissue factors and inflammatory mediators released in the course of tissue injury. The
response of neurons in the dorsal horn of the spinal cord of experimental animals has been
found to be biphasic. The initial response to a noxious stimulus is brief and correlates with
the sharp, well-localized initial pain. The second phase of the response is more prolonged
and correlates with the dull, diffuse pain experienced after the initial injury.
Experimentally, this second phase is associated with a growing region of hypersensitivity

around the point where the noxious stimulus was initially applied.

The process through which the neurons of the dorsal horn of the spinal cord become
sensitized by prior noxious stimuli is often referred to as “windup” or “central
sensitization”. Much less is known about pain-induced sensitization of the supraspinal
components of the CNS. Collectively, however, the above mechanisms enhance

sensitivity to noxious stimuli and may increase the level of pain experienced following
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Experinmental ly, this second phase is associated with a
grow ng region of hypersensitivity around the point
wob@ea2338e noxi ous stimulus was initially appl P€dAUTI06/000649
process through which the neurons of the dorsal horn
of the spinal cord becone sensitized by prior noxious
stimuli is often referred to as "w ndup" or "centra
sensitization". Mich |ess isszknown about pain-induced
sensitization of the supraspinal conponents of the
CNS. Col l ectively, however, the above nmechani sns
enhance sensitivity to noxious stinuli and nay
SUgH¥r ease the | evel of pain experienced
fol |l owi ngsurgery. Pain can be classified as acute,
chroni c non-malignant, or chronic malignant.
Painjeanibe ¢tlessifiadss agutst cloonmmonazaligeanf opdironic owtighant. Headaches,
theconiidergdca S a&ate IQ§S.%f Qain. q%uge Eg%n .
GAGLFPOR CHE Of BURE BRI LRFCEEY ARERHEF ClAIS BEPTY AskEpain
usublly W due e miexiadid g 5r HerfBQDARIG Neat) Rjtidse FxlafpldsdE mechanical
. .surgery, soreness of nuscles due to overuse or strain,
injyries rclide SUFASTY, isgEeRess el MUselsR dHe orHsEuse 9F giraiBstearsof the
. e non- nal j t in.i . . pal .
i, IR BIAD AL Wl by BB R ot
assediathd astharddredsives delidlitating disezses guvhnk aphiitis. iChrpdic malignant pain

) associatqg ﬁ%tﬂ advanced, pro ress&ve di sease (often
1s PARY EPOFAHSC WHRRACHDCEGATRITeSHR difgarelodicn &rpuris) sushps oansar:
mult@leicabsek| MY ol REARAL Iéilldﬁeyl 9l Of the fact that

there is a diversity In asses of pain, and in
particular the fact that in many situations pain is

n e ely treatable, there is.an ongoing.need,t
In 1% P e Yast b R e e St G0 P B HETTRY e Sact hat
in MAST fiRktidRRdailie nbhalcanewly eatdble, (iRkd RlantddgodBsREd &f identify and
pai n) or prophylactically (pre-emptively). In work
dewe&&d}ewgnafg%s effecaping pain— whethertthgbeitherppaytisellsn(after the onset of -

P e R BB, o O "gr oat oy gni 11 cance
since it now provides another option in terns of the

In \gvgri%ar&?rrlg uthI) tﬁ% Ifr%/sg?l% &Tex{liqcimcits hgsobnc?;n Q/g;yi s%?;gr?sir\llglgf Idetermined that

tranilast can function as an analgesic. This finding is of great significance since it now

provides another option in terms of the treatment of a symptom which some patients will

attest can be worse to live with than the disease itself.
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attest can be worse to live with than the di sease
itsel f. SUMVARY OF THE | NVENTI ON Thr oughout this
wa@p@eiltizsati on and the cl ai ms which foll ow, unPE@FAULINE/000649
context requires otherw se, the word "conprise", and
variations such as "conprises" and "conprising”, wll
be understood to inply the inclusion of a stated
i nteger or step or group of_%gtegers or steps but not
the exclusion of any other integer or step or group of
i ntegers or steps. One aspect of the present invention
is directed to a nethod for inducing analgesia in a
SU@H%?@EYF"%EfﬂgﬂﬁYﬁﬁal@@hprising adm nistering to said
subj ect an effective anmount of a conpound of fornula
(1) : wherein each of R and R2 is independently
Threegteot dds §peoificatitny ahdote nlaahowhinh fall@GvGidess kiyd coptextipsquires
R3.and R4 are each,hydrogep ato o together form.. = .
oGt che e RP AR GAEHOR S8h P e Ry "Comprising, will
be GRleRES R0 imPI) Be MEHisHEYIE intégeh 8t Br egers
Cl- C4al kyl glrryoup or a Cr &%ﬁg’(ﬁy ggr oup?g_%r %hbg%bf% gX or steps
but gebihg sxelugioniok gny etherdntegstorgiangrsgrouthefintegers ioe steps.
connected together to forma ring, and n is an integer
from1l to 3. Another aspect of the present invention
OnispetiteFshaprdnd @t ehtden isididcticd go aaRIBRASLAINdOCIA adlg&ed in a
sai d met hod_ conpri sing admnistering to said subject
subjgst, spidanethod comprising yiminsiingde said spbigeianghgethey amount of a
it provi ded a nethod for prophylactically
COI n ugkﬁgggﬁgfggsia i'n a subject, said nethod
conprising adm nistering to said subject an effective
amount of a conmpound of formula (1):wherein each of RL
and R2 is independent|p3ssel eched fro & hydf ogen at om
or a Cl-C4al kyl group, |R3 djjR4 are|each dr ogen
chem ¢al , each X

i s i ndependen h roup, a
hal ogen ato gr oup oN'a Q*alkoxZQgHoup, or
when two X g | or alkf(oxy groups, they may

be

)

wherein each of R! and R? is independently selected from a hydrogen atom or a C1-Caalkyl
group, R? and R* are each hydrogen atoms or together form another chemical bond, each X
is independently selected from a hydroxyl group, a halogen atom, a C;-Cyalkyl group or a
C1-Cqalkoxy group, or when two X groups are alkyl or alkoxy groups, they may be

connected together to form a ring, and n is an integer from 1 to 3.

Another aspect of the present invention provides a method for inducing analgesia in a
subject, said method comprising administering to said subject an effective amount of

tranilast.

In yet another aspect there is provided a method for prophylactically inducing analgesia in
a subject, said method comprising administering to said subject an effective amount of a

compound of formula (I):
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connected together to forma ring, and n is an integer
froml to 3. In still another aspect there is provided
w@200et122383 f or i nduci ng anal gesia in a mamml, BEi/AU2006/000649
nmet hod conprising adm nistering to said manmal an
effective anount of a conmpound of fornula (l): wherein
each of Rl and R2 is independently selected froma
hydrogen atom or a Cl- C4al kyk _group, R3 and R4 are
each hydrogen atons or together form another chem ca
bond, each X is independently selected froma hydroxyl
group, a halogen atom a d-C 4al kyl group or a
Cl- Qal kOXy group, or when two X groups are al kyl or
al koxy groups, they may be connected t ther to form
a ring, and n is an.inRéger foom 1 t still
irected to
a met hod of do [ [ ject, said

phar maceuti cHl |y acgeptiablle salt thereof. Still yet
o he preé%nt invention is directed to
a nmethod f(&), the treatnment and/or prophyl axis of pain
in a subject, said nethod @onprising adm nistering to
sai d subject an effective anmount of a conpound of
) e f ]
whérgfélg% fe]!ét d’\ﬁ {sqh&éagﬁﬁ&ﬂ%sel% gr@%als%hgc?roggn atom Oé'a(,cl Caalkyl

groﬂpJ Wndﬁ@lﬂ@eacﬁ&ﬂf@eﬁ%to@ﬁ@r&@@ﬂhdﬂfdﬂm gﬁiﬁhﬁtdhaﬁncal bond, each X
get her faorm another chem cal bond, each
is mc}?@é%ﬁtié selegred Bpava Byfrpyy grelmn 9 drlogst aigry a&l-%talkyl group or a
T el A e S B B oo e i nay be
cor@eaa@m,geﬂlhew fory alring; emhe ot adnteggefrdverl tod3. f or m a ring,
and nis an integer froml to 3. In a related aspect,
there is provided a nethod for the treatnent and/or
In RHORBMAXIpectQherd i6 PRFIdel AndtRoPfod WRiREly anM¥e§iR in a mammal, said
condition’is characterised by synptons of pain, said
methetl koripGsing piminsferrgriorait mpinmg] ewetedtive smopatef agempound of
:mnn{;ﬁ§|ve anount of a conpound of formula

CO,H

)

wherein each of R! and R? is independently selected from a hydrogen atom or a C;-Csalkyl

group, R? and R* are each hydrogen atoms or together form another chemical bond, each X
is independently selected from a hydroxyl group, a halogen atom, a C;-Csalkyl group or a
C1-Cyalkoxy group, or when two X groups are alkyl or alkoxy groups, they may be

connected together to form a ring, and n is an integer from 1 to 3.

Yet still another aspect of the present invention is directed to a method of downregulating
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(1):wherein each of Rl and R2 is independently

sel ected froma hydrogen atomor a Cl-C4al kyl group,
wR300anek3R are each hydrogen atons or toget herP€DADIR006/000649

anot her chem cal bond, each X is independently

selected froma hydroxyl group, a hal ogen atom a

Cl- Aal kyl group or a d-C 4al koxy group, or when two X

groups are al kyl or al koxy g¢oups, they may be

connected together to forma ring, and n is an integer

froml to 3, for a tinme and under conditions

uf.fi C|e L r.,educe sai d.pajn.. t her .
enaf3Eia it & SHbiedtcras MDA cPHOBSDE B B S o DL apagonist
of ag&oh{PouAd Bflfd?lfnufac([)'ﬂ%laaph%fﬂlaceﬂﬁ@ﬂ@' a{écﬁﬁé’cﬂe it fRdreand R2

is I'ndependently ‘'sel ected froma hydrogen atomor a
Cl-Aal kyl group, R3 and R4 are each hydrogen at ons or

Stllf %eg (éltﬁxrgre%@%%%/ og %&E?s%a hegllqr;c]?o? HF %/f Ségh%% the treatment

andfoa |pﬁ§1ﬂi§’laa(ﬁmﬂpaﬁ1 idia-sGBRLK yaid gﬂie@htﬂi Wmlmsg{goaﬂminﬁferiwgw said
t wo roups are al kyl or al koxy roups they may be

Subl%"rﬁ%‘%,fg@&v? éﬁéﬁﬂé)rf atCSmIPQP]Pﬁ afformylaBad n is an integer
froml to 3, in the manufacture of a nedi canent for
the treatnment of a condition in a manmal, which
condition is characterigsed by pain, in said
compound of formula (I |n(1u s anal
aspect of the present jnvéhti
of formula (1)
thereof or a ] £0).
defi ned, whe [ he |nmet hod bbf t he preseﬁt
i nventi on. BRIE
Is a graphic resentation of the inpact of
tranilast @& reduci ng mechani cal allodynia follow ng
col I agen-i nduced art hrl tidD Fi gure 2is agr aphl cal

repr esen t f. est i shed CI A
whegpiypagh ot Rhard Reaindeerde i FEor i iAmSL B e qigrpr p(C1-Caalkyl
gro&® |R3a£ﬁrR4' aE‘e Q:cﬁ h?%ggf? Qﬁoh{%r(ﬁ%ée@ﬁerqmﬁm'ahelﬁfcal bond, each X

arthritis. 17of arth mce were I njected
is indepeisotly sdn@aj frymva Wyhiroxyl group, a halogen atom, a C;-Csalkyl group or a

C;-Cqalkoxy group, or when two X groups are alkyl or alkoxy groups, they may be

connected together to form a ring, and n is an integer from 1 to 3.

In a related aspect, there is provided a method for the treatment and/or prophylaxis of a
condition in a subject, which condition is characterised by symptoms of pain, said method

comprising administering to said subject an effective amount of a compound of formula

@D:
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3,4-DAA on a daily basis. Paw thickness was neasured
with callipers. The clinical scoring systemwas as
wo od0b020353 0 = normal, 1 = slight swelling and/PET/AU2006/000649
erythema, and 2 = pronounced oedenmat ous swelling. Each
limb was graded, giving a maxi num score of 8 per
nmouse. Histol ogi cal assessnment of arthritis was
carried out on haenat oxylin_and eosin stained sections
using a scoring systemas follows: 0, normal; 1,
rri ni mal synovi tis without cartilage/bone erosion; 2,
novi ti §one mar gi nal _erosi.on but _joint
ntrneof Ry R Riacrerttnd’ ST BOR 4 Busrbe tprm or a Cr-Calil
gro@ﬁ q@l a‘ﬂﬁ Rﬂ"a&@edcﬁs{ﬁ/d@c eﬁ Qfo?ﬁ%l orJt@ge'iﬁer Fo150 bl R WhEmich 88, each X
m ce/ group (data pooled fromtwo separate
is 1@cperrdenﬁn sdycted frOﬁkaOhﬁBO)(}d gnpis etialogercainty, a|clﬁ4@um) group ora

ure 3 is a gra resent at i i cti.n
Cr-Fialtestoledof whis RN hETAE R0) A RBEEBIES M rkdie,
connBetdd W@ethdd ©efoh s bl isHhdatetdrraBnaot3r ftatEnddrddunder
3,4-D or vehicle (n =7) for 10 days (see Figure 2),

congitions priEigient to.ingbiter fediica Bd PRiAS measur ed by ELI SA.
Figure 4 is a graphical representation of the results
of mce with established ClA being treated for 10 days
Anwhérasect oD presentinvedtnaeolates od theMse ef weompbinreiofKotnhdal (T):
and draining (inguinal) |ynmph node cells were cultured
for 72h in the absence or presence of type Il
collagen. I1FN-g and IL-5 production wa asured by
ELI SA and was found t orBe sigoifican

restimul ati on vvith col lagejn, Hifferel b}!& ween t he

4o responqqto antige

t& n S%mal in the absence of the
drug. Figure graph| | representation of the
rel apse of(dfthritis 4 days after cessation of
therapy. Mce with establighed CA (n = 6) were
treated with 3, 4- DAA (400 ny/ kg/ day)

wherein each of R! and R? is independently selected from a hydrogen atom or a C;-Csalkyl

stimul ati on

group, R? and R* are each hydrogen atoms or together form another chemical bond, each X
is independently selected from a hydroxyl group, a halogen atom, a C;-Cqalkyl group or a
C,-Cjalkoxy group, or when two X groups are alkyl or alkoxy groups, they may be
connected together to form a ring, and n is an integer from 1 to 3, in the manufacture of a
medicament for the treatment of a condition in a mammal, which condition is characterised

by pain, wherein said compound of formula (I) induces analgesia.

Yet another aspect of the present invention relates to compounds of formula (I) or
pharmaceutically acceptable salts thereof or antagonists thereof, as hereinbefore defined,

when used in the method of the present invention.
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fromdays 1 to 5 of arthritis and clinical severity of
arthritis was nonitored up to day 12. Arthritis is

W@ e@a/122353 el apse at around day 9. Figure 6 is BOT/ADRIYE/000649
depi cting that 3,4-DAA inhibits nechanical and thernal
al l odynia, and inhibits astrocytic activation in
arthritic mce. Mechanical (a) and thermal (b)
al l odynia, and paw swelling gc) and clinical score (d)
were assessed in nave nmice on the day of arthritis
onset, and up to 10 days follow ng therapy wth

- examnet hasone, or
BR@&%W&%Q&B‘%@M | (a) and mechani cal
(b) allodynia conpared to controls, whil st
dexanmet hasone significantly reduced thermal all odynia
Figare] &ys af gyhphogel m@prgqq:g@tlon rafythe ampadtad trailast tanoreduging mechanical

| all both 3, 4- DAA and
alofgpa ieiidee R et FBRR cant 1 r educed paw !

swel | i ng (c) and clinical score (d) to a simlar
degree, (e). I.nmmunohi stochem stry on the | unbar spi nal

Flgem A isshealical irenrpsentatiap of ﬁ}@rtee@gn@ﬁ of astelished GCRA pHithsB4-DAA.

oA ORLE B SR O SR OB IR LAy,

devélopmeh’e(ﬁﬂarthanel On da\ljhl b brtldjtds; ﬁ% wéreigjpyted ﬁﬂmpemitoneally with
Ao s Voo kberordheastid Plepern die shpical scoring

sysﬂeﬁi‘ @va@&rl%h%ws QuaRbynddl CPL ISﬁéth:fWEHHI% ARH/5p %fytﬁ’é‘meh Yih&D =

plastic astrocytes in inal cord

profigiricedoedgnutis swellingr Eirnh hm “wagrqded,fgwmed n(letX)lmuml s&ore of 8 per
i.nd a fodlncre of activate

mold Hiilo Bt e Unelat SR Pt HRERy O S dem iR S

staihtescfiyns Witlg aﬂ@bnﬁ% bpdrds Dyllovex e/mirmal ANmitikel s@ovitis without
Figure 7 is a grap i cal representation depicting that

cartzlage/pue PO 2HRYROVHisi With sEnemaramal ergsiqu iyt jiat aehitpgture

ma@%hffédt ?hseg%ér &%ﬁ% %c?é}gsﬂn llésé\lﬁ}lgrr?&l ]%%’Cﬁ%&ﬁ% There

wereddprictigueipy(dath podlaé fmnesml@amie aspesiimegtsyjoses of
Bot h. 3, 4- DAA, and 3- HAA

* Pcf&s‘@%@ﬁ@ﬁ&%m?%ﬁtﬁoh&ﬁ%ﬂ ed B and T cel |

Figure 3 is a graphical representation depicting that treatment with 3,4-DAA leads to
increased IL-10 levels in vivo. Mice with established CIA were treated with 3,4-DAA or
vehicle (n = 7) for 10 days (see Figure 2), then bled. IL-10 in the sera was measured by
ELISA.

Figure 4 is a graphical representation of the results of mice with established CIA being
treated for 10 days with 3,4-DAA or vehicle control. Mice were then killed and draining
(inguinal) lymph node cells were cultured for 72h in the absence or presence of type II
collagen. IFN-y and IL-5 production was measured by ELISA and was found to be
significantly reduced in the mice given 3,4-DAA at 400 mg/kg. However, on re-
stimulation with collagen, differences between the groups were not significant, indicating
that the ability of the T cells to respond to antigenic stimulation returned to normal in the

absence of the drug.
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proliferation, assessed by 3H thym di ne incorporation.
Bot h 3, 4- DAA and 3- HAA t herapy dose-dependently
wo eadazadsd FN-g production by T-cells (c). 3, 4-B2¥AU2006/000649
dose- dependently inhibited IL-10 and IL-5 production
(d, e), whilst 3-HAA increased IL-10 and IL-5
production by T-cells. DETAI LED DESCRI PTI ON OF THE
I NVENTI ON The present invengbgn is predicated, in
part, on the surprising detefmnation that conmpounds
of formula (1) exhibit anal gesic properties. This
finding now faciljtated the devel opnent

has, f :
Fignpe aspaea&agﬁl aaPisFaRtipRt thecrelnpamat RIS Al Afiersassation of

thelizg?'.g ﬁfﬁ&é Gith@tabfisted @IR]RH m&vﬁé oAt @ Wifh S A R ?(ﬂ) Al’fl%/é(g/ day)

I's synptomatic o I sease condition
fromprdeys ti¢alS af ertbamypdiclinsaksel ety arthritis vas proagenstl up to day 12.

jnvention cordi ngly,, one aspect of the present
Aﬂ*ﬂ@%ﬁﬁ?ﬂ%“?éﬁﬁﬁ?%@Fgﬁxﬁﬂyg'nethod for inducing

anal gesia in a subject, said nmethod conprising

adm nistering to said su%\gct an effective anount of a

Figupp éavinsfeedepigiingthet 3,4-DidiArinhibite mephapicakandithgrmmal allgdynia,
ond {AARAFASERYLY o356 RE R oy MePRRRR O intaft &
allodggies el pfwsweliing{d)and clitivalcadrelfdndereensdised ih faive mice on the
o B S R BT B Pet ot
0.5131?;%375 Q%ﬁé?ﬁ&ﬂas‘bﬁ‘% o vaHiOl P§,4-35§Aadﬂ6ﬁgheﬂrth&#x§?@ and mechanical

oups, ey may De connect’ed together to a ring,
(b) alhollymid eonaprredtosgetrolsy whilst dexandethadore signifeaytly wdoeed thermal

. he,in_the 2-, 3- ar 4-position of the aro [ .
atlqf g s el onsek o AR 5 Shig" o2 aghtigH allodynia. Tn
confraR ot B ADAR! Sliefefithdth@onk eaRice @SBk @aﬁceaé%{wss“%uing (c)

hydrogen atom More preferably, both of and are

andrijiicsl aoratdrie a pineilas dagres. (RBInamundgkistochicatistrvgethndambar spinal
cor AN SAETIER oNop A BATPRUPATHALR P, s syt

hypgefasii andincfasel GFAP expression 10 days following CIA onset (top left panel).

e

Whilst 3,4-DAA therapy reduced astrocytic activation (bottom right panel) dexamethasone
had no action on GFAP levels (bottom left panel). Quantification of the number of hypet-
plastic astrocytes in the spinal cord 10 days following onset of arthritis was performed (f).
CIA induced a 5-fold increase in the number of activated astrocytes, which was

significantly reduced by 3,4-DAA therapy, but not affected by dexamethasone therapy.

Figure 7 is a graphical representation depicting that 3,4-DAA and 3-HAA inhibit B and T
cell proliferation in vitro. Purified B and T cells were stimulated for 72h with anti-CD40
(a), or anti-CD3/anti-CD28 (b) respectively, in the presence of varying doses of 3,4-DAA,
or 3-HAA. Both 3,4-DAA, and 3-HAA dose-dependently inhibited B and T cell
proliferation, assessed by 3H-thymidine incorporation. Both 3,4-DAA and 3-HAA therapy
dose-dependently reduced IFN-y production by T-cells (c). 3,4-DAA dose-dependently
inhibited IL-10 and IL-5 production (d, e), whilst 3-HAA increased IL-10 and IL-5
production by T-cells.
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Preferably nis 1 or 2 and each X, which may be the

sane or different, is selected from hal ogen, Cl-C4
wa@bkdogl2363 Q Qal koxy. Preferably X is sel ected PCDAU2006/000649

hal ogen and Cl- Qal koxy. More preferably, nis 2 and

both X are sel ected from Cl- C4al koxy, especially when

both X are nmethoxy. Particularly preferred conpounds

useful in the invention are fghose of fornula (11):

Exanpl es of conmpounds of formula (11) include

2-[[3-(2-net hyl phenyl ) - 1-o0xo0-2-propenyl ] am no] benzoi c

0
DE%I?@Q DESCRIFTION O TRERSVENTION. oy | ai no] benzoi c
acid; 2-[[3-(4-nethyl phenyl)-I
- 0X0- 2- propenyl ] am no] benzoi ¢ aci d;
Theprepent {mveplianis prsksated, in pars o the sppusing detemoipaidonbaic

coni}%ugds %f Jo%%iuléﬁ))ee%ﬂg Qi?%\ém: grog)ertles This finding has now facilitated the
deka{phﬁ:n( df thtdapdpicany prephytictie thephofoe whﬁmmj ihea@RuRr in the

congext p§tr%a2m|gr%f‘pmqa Reish i symgtognasic of gien fiseass o8 isions oplso
pro@ﬁ!eg are compositions for use 1n the resent invention. _ _
61opy phenyl ) 2- propenyl ] am no] benzoi ¢
aC| d

Acéoé%l bﬁlyﬂ & e{s%&yc o hﬁe n}yregent 1n(\)1)ér(1)t1on 2 aRBGEd l[J & Q‘eﬁl%]dki‘ern 121181|J<§:1ng
ana?ge[s{ﬁn b 3ubjyélr Xy RReHMI bnlprie@ admidfisRany td @id dlike B eftéctive

acid
amgur{t([;)éaegmwmdo;@fgmlﬂw(l)) | - oxo- 2- propenyl ] ani no] benzoi c
aci
2-[[3- (4-hydroxyphenyl) -1 - oxo- 2- propenyl ] am no] benzoi ¢
aci d;
2- [[3 (2 chI or ophenyl )RI3 0X0-

1- oxo 2 propen
2-[[3-(4-chl

1- oxo-2-prop
-(3- quoro&h
aci d;

@

wherein each of R! and R? is independently selected from a hydrogen atom or a C;-Csalkyl
group, R® and R? are each hydrogen atoms or together form another chemical bond, each X
is independently selected from a hydroxyl group, a halogen atom, a C;-Csalkyl group or a
Ci-Csalkoxy group, or when two X groups are alkyl or alkoxy groups, they may be

connected together to form a ring, and n is an integer from 1 to 3.

The carboxyl group may be in the 2-, 3~ or 4-position of the aromatic ring. Preferably the

carboxyl group is in the 2-position.

Preferably at least one of R! and R? is a hydrogen atom. More preferably, both of R! and

R? are hydrogen atoms.
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2-[[3-(4-fluorophenyl)-I-oxo-2-propenyl]am no] benzoic

acid; 2-[[3-(2-bronophenyl) -
wa2e%0285pr openyl ] am no] benzoi ¢ aci d; PCT/AU2006/000649

2-[[3-(3-bronophenyl)- 1-oxo-2-propenyl]am no] benzoic

acid; 2-[[3-(4-bronophenyl)-I

- 0X0- 2- prorenyl ] am no] benzoi ¢ aci d;

2-[[3-(2, 3-di net hoxyphenyl ) -l .

- OX0- 2- propenyl]anlno]ben20|c aci d;

2-[[3- (3, 4-di met hoxyphenyl ) - | - oxo- 2- propenyl ] an no] ben

Pret_zf, a(}ji%ﬁg Iadql gg%p Todg‘ﬁh[%? ML, O)é}lgag %g}ﬁl) Such compounds having an
uns#tufatedt 6&1d3m§|y H@Inh}itl: RREMHIE of Z geometric isomers.

- 0X0- 2- propenyl ] am no] benzoi ¢ "aci d;
2-[[3-(3, 4-di net hyl phenyl )-I - 0X0- 2- propenyl ] am no] benz

Pre%&%o)l(gﬁiésdb Pg%[g%é/% F§C% ,%él dri.\rég lbe tﬁgen.%/ 536 or different, is selected from

halédeh] Gr-(2 akkytloeC hOxatkhIEN wréfefangma sdéeEfyin|hagen ke 07-
Qic acid; 2-[[3-(3,4-diethoxypheny

C4aﬂ{o§yol\@r5,p @qqyﬁy} B %@}dolgﬁlz ; are g@lpq)ed from C;-Cjalkoxy, especially
oxyphenyl ) - |
Whe-%oi({é?%((%reg%égllrl]&{yham no] benzoi ¢ aci d;
2-[[3-(2, 3- dlpropoxyphenyl)

ropen c ac

Pargeufyiy Fos R bR e 1 O SoR5HSS edhesmfamigBen
zoic acid; 2-[[3-(2, 4-di propoxyphenyl) -
- 0X0- 2- propenyl]an1no]ben20|c aci d;
2-[[3-(2, 3-di et hyl phenyl )-1-0x0-2-pro
ic acid; 2-[[3-(3,4-diethyl phe
- 0X0- 2-rropenyl ] am no] benzoi c
2-1[ 3- (2 4- di ethyl phep

am no] benzo

2-[[3-(2,3-
- 0X0- 2- pr Opg
2-[[3-(3, 4- v
1- oxo- 2- gxgpeny ]anlno]ben20|c aci d;

2-[[3-(2, 4-di propyl phenyl) ﬁ
- OX0- 2- propenyl]an1no]ben20|c aci d;

Examples of compounds of formula (IT) include
2-[[3-(2-methylphenyl)-1-0x0-2-propenyl]Jamino]benzoic acid;
2-[[3-(3-methylphenyl)-1-0x0-2-propenyl Jamino]benzoic acid;
2-[[3-(4-methylphenyl)-1-0x0-2-propenyl]amino]benzoic acid;
2-[[3-(2-ethylphenyl)-1-ox0-2-propenyljamino]}benzoic acid;
2-[[3-(3-ethylphenyl)-1-oxo0-2-propenyljamino]benzoic acid;
2-[[3-(4-ethylphenyl)-1-ox0-2-propenyljamino]benzoic acid;
2-[[3-(2-propylphenyl)-1-oxo-2-propenyl]amino]benzoic acid;
2-[[3-(3-propylphenyl)-1-ox0-2-propenyl]amino]benzoic acid;
2-[[3-(4-propylphenyl)-1-0x0-2-propenyl]amino]benzoic acid;
2-[[3-(2-hydroxyphenyl)-1-oxo0-2-propenyljamino]benzoic acid;
2-[[3-(3-hydroxyphenyl)-1-ox0-2-propenyl]amino]benzoic acid;
2-[[3-(4-hydroxyphenyl)-1-oxo-2-propenyl]amino]benzoic acid;
2-[[3-(2-chlorophenyl)-1-oxo-2-propenyl]lamino]benzoic acid;
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2-[[3-(2- et hoxy- 3- et hyl phenyl ) -
1- oxo- 2- propenyl ] am no] benzoi ¢ aci d;
wQ@2406322333 net hoxy- 4- met hyl phenyl ) - PCT/AU2006/000649
1- oxo- 2- propenyl ] am no] benzoi ¢ aci d;
2-[[3-(2- net hoxy- 3- net hyl phenyl ) -1 - oxo- 2- propenyl ] am n
o] benzoi ¢ aci d;
2-[[3-(2-net hoxy-4-net hyl plignyl)-I-oxo-2-propenyl]am
no] benzoi c aci d;
2-[[3-(2- net hoxy- 3-chl orophenyl ) -1 - oxo- 2- propenyl ] am n

2—[@-??@%%%8“%@%&9}{9{ PR HARIRAIYeZ06,861% _ or openyl ] ami n

EHAGopha@fi )i -oxo-2-propenyljamino]benzoic acid;
gfeS (2- rfég?’IIﬁox - 3- crIwI %r g{)Ihen I - 1- 0X0- 2- propeny1]
2-] Byasephesyb- ]a@ijZ—propeny ammo]benzom acid;

2- [Eﬁ {)iﬁuérg}aﬁ@l&ﬁglx-&o&%Lﬁéng}ﬂg}ﬁﬁ%hQenkmg>é 42~ Propenyl ] anin

enzol
2-[ B~{4-Budraplreiyl)obcyx 32 Hyroipemyl] b oyBenzdic axid; 2- pr openyl ] ani

2 (5obotiopimiy | TaprneppeRtBRsclbgor decs o)

-0 2- I '
e g S R I;%“ZE“’E%&EI oxyphemy)

2- [@Gkbromoph@pfé)ﬁi/-IO]Ka{ﬁ-mpm—yh]zmmo]‘amzdxc acid

2-[%-%§1ﬁ§$ﬁt€?ﬁy§?h%gﬂ¥%)%§% ne né/nyI] ammo)jgenzow acid;
2- [@} {i&dﬁ&tﬁogy@h&mﬁwoﬁeeyﬁ@p&ﬂyl}aﬁﬁn@ts&xz%m%itp enyl ]

no] benzoi c_ aci d

2- [b1 (38 dimethoxyphesyll freapcxprepenylaminalbsago asidpeny| ] ami n

h I
2 B P By B0 Y P Lo 2
2-[ (-6, e dinethyd phgayl)attod- 2ﬁpib]bﬁﬂy15]alﬁliﬂo)]befrﬁblc%ﬁi in the
[3-(3,4- di thox phenyl

t 2-
2 %II?@)‘II éIn%II laI}S )aIfPﬁ%?tiEﬁE"éW wplgrﬁqdast TNL) .
- t
A e IR e RL KnzbictBlET S o bon
2-[F- @}‘h—dlemlsrphml)el‘-oxw@kprqvanyﬁstmm@lbamdelcmetdhyI et hyl ,
b t - | tert-but I
2L BB oy B DE o bR BB RO RPIEPIBRBKS to- hydlr oxy

2-[ - @malp%mypﬁéﬁyﬁm —Wk&JE ﬂrbﬁk%?f]arﬁfno%e%@@ﬂa%@ldm ky!

aving 1°to 4 carbon atons. Exanpl es of such
2- [g}(ﬁfgglprmxygbenyl) 1-ox0-2-propenyl]amino]benzoic acid;

2-[[3-(2,4-dipropoxyphenyl)-1-oxo-2-propenyl]amino]benzoic acid;
2-[[3-(2,3-diethylphenyl)-1-ox0-2-propenylJamino]benzoic acid;
2-[[3-(3,4-diethylphenyl)-1-o0x0-2-propenylJamino]benzoic acid;
2-{[3-(2,4-diethylphenyl)-1-ox0-2-propenyl]amino]benzoic acid;
2-[[3+(2,3-dipropylphenyl)-1-ox0-2-propenyl]amino]benzoic acid,;
2-[[3-(3,4-dipropylphenyl)-1-oxo-2-propenyl]amino]benzoic acid;
2-[[3-(2,4-dipropylphenyl)-1-oxo-2-propenylJamino]benzoic acid;
2-[[3-(2-methoxy-3-methylphenyl)-1-oxo-2-propenyl]amino]benzoic acid;
2-[[3-(3-methoxy-4-methylphenyl)-1-oxo-2-propenyl]amino]benzoic acid;
2-[[3-(2-methoxy-3-methylphenyl)-1-ox0-2-propenyljamino]benzoic acid,;
2-[[3-(2-methoxy-4-methylphenyl)-1-0x0-2-propenylJamino]benzoic acid;
2-[{3-(2-methoxy-3-chlorophenyl)-1-0xo0-2-propenyl Jamino Jbenzoic acid;
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nmet hoxy, ethoxy, n-propoxy, isopropoxy, n-butoxy,
sec-butoxy and tert-butoxy. As used herein, the term

wO b@bogpssd or "hal 0" refers to fluoro, chloro PCT/AU2096/000649
atons. Suitabl e pharmaceutically acceptable salts
i nclude, but are not Iimted to, salts of
phar maceutical |l y acceptabl e i norgani c aci ds such as
hydrochl oric, sul phuric, phggphoric, nitric, carbonic,
boric, sulfamc, and hydrobrom c acids, or salts of
pharnaceutically accept abl e organic aC|ds such as

t t tart I
2 IR Gresiyabi-Beboranpan oo Bipeni e nelbengit pd muci c,
2-([9LHGRG Gy DRARRhen T Gl Spr o%é 11591“ BRERIiSLGHI C.

met hanesul phoni c, uenesu benzenesulphonlc
2- [[§e([2+mgthbx3e4$hlop¢ubnnjdi)-d oms%&ardpﬁnylbdnmna}henzm@d@da c,
ant ot.heni.c, tannic,

|
2@ bty e Al Rt aci
2-[[3L(8-h&hoky- mh@aﬂ)xyﬂaenybqssxé pri'?énvl] hRinpeenpGieQuid; cal |y

accep tabl e cations, such as sodi nh pot assi um

2- [[Br(tZﬁn@tthBc&hddephmgBelspw-pa gmingdleenzoic acid;

e e e LA
2- [[SL(GM ?ﬁnmléndphergﬂ)qwoxgmlflﬁpe}:nylplrl?ndjbmdlomsﬁd;r| deﬁ I
es i.a ul fates Iike,dinmet

213 Wé’?%@ﬁ b oxfd-BOHEPURTBIHASH: | or mil 2
-6l 42 C e
2 o oy e B O AT AR
2-[[S€8,4u8h glegerlioyphenhe | -vuntZeproperfl jamtinalhenoés acid.

i ncorporated herein by reference. It will also be

recogni sed that sone conpounds of formula (1) may

A pRRARSRSI REMABE bothForR@UITesmAN (IRfe utdianes B enRANS bl HEs-(3.4-
of exi stlng in nore than one stereoi soneric form

dimethpeppheny)t horo-aipserengllame | heazeis apid (Farilash TNL).
substantially pure isonmeric format one or nore
asymmetric centres eg., greater than about 90% ee,

As ssedhedsinahoterm 98y alkPIN e fees torlinear or branched alkyl groups having 1 to

4 carbon atoms. Examples of such groups include methyl, ethyl, n-propyl, isopropyl, n-
butyl, sec-butyl and tert-butyl.

As used herein, the term "C;-Cjalkoxy" refers to hydroxy groups substituted with linear or
branched alkyl groups having 1 to 4 carbon atoms. Examples of such groups include

methoxy, ethoxy, n-propoxy, isopropoxy, n-butoxy, sec-butoxy and tert-butoxy.
As used herein, the term "halogen" or "halo" refers to fluoro, chloro or bromo atoms.

Suitable pharmaceutically acceptable salts include, but are not limited to, salts of
pharmaceutically acceptable inorganic acids such as hydrochloric, sulphuric, phosphoric,
nitric, carbonic, boric, sulfamic, and hydrobromic acids, or salts of pharmaceutically
acceptable organic acids such as acetic, propionic, butyric, tartaric, maleic, hydroxymaleic,
fumaric, maleic, citric, lactic, mucic, gluconic, benzoic, succinic, oxalic, phenylacetic,

methanesulphonic, toluenesulphonic, benzenesulphonic, salicyclic sulphanilic, aspartic,
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greater than 99%ee, as well as m xtures, including
racem c m xtures, thereof. Such isonmers may be
w@e@parsd by asymmetric synthesis, for exanpl ePCEFALIY06/000649
chiral internediates, or by chiral resolution. Wthout
limting the present invention to any one theory or
node of action, the conpounds of formula (1) are
orally active anti-allergic qqnpounds. A particularly
preferred conpound of the invention is known by either
of the chem cal nanmes N-[3, 4-
glutdgb{qg%ggtg giegﬂg,&?%%?; g]t@{]g; fa;lln}:,ln(;gg%%llgguc? rtannic, ascorbic and valeric
acidy openyl ] am no] benzoic acid and may al so be referred
to as Tranilast. Still further, it is known by the
chem cal fornmula C1SH 17NO and by the trade nane

Ri zaben. .The structur. f . .
Basg sh s e aRE AL P oo itk Psmigopgically acceptable
catid8f)isGlL dahaNY pbifsiig Heiim] d¥Gihl ARghdanef@Bonium and

preferably provides a nethod for inducing anal gesia in
alkglamgigniee. sai d met hod conprising adninistering to

said subject an effective anmount of tranil ast.

Ref erence to the terns "anal gesia" and "anal gesi c
Basiegipop&stontsininpt gbdmna;obdwtreifm&dg;lvisﬁ aich apbntk agl ﬁﬁ&(ﬂ alkyl

sensifivit o pain, ich preferably occurs wthout .
haliggesuch §%H‘§¥}}Yg>rﬁﬂé)ﬁdprﬁpg1 érrcgwyl Shiqrilsisbramrides pag fodigrsndialkyl
sulfal}S iR AReR{1 &%Ltg&hylpsruﬁﬁéf &b é’th/ex’s he sensitivity to

duce

painis re y at least 30% preferably at | east
50% nore preferably at |east 70% and particularly

referahbl.y a ast ,85% In a nost pre red aspect of
Cofipginifs &2 Hpin YRR BT Phavarc BTy oFiepBls s Ard Gown Hnd may
be Hrepat&benbthdds kngRatia el aad, bas GOBPIUOUOD Yhe ERRINMEEE wilieh are
. assess the level of reduction of sensitivity to pain
inceppavsEdddreseinytraferanséc.anal gesi a i nduced by the net hods
according to the present invention, it is possible to
conduct tests such as the short form MG II pain

It villekbibe recighiscd titht e6my tatipdunds af gmalaSEpinas pbeessdyMmetric
intensity and/or verbal rating scales for pain

cenfr aikre Pheapigroranablsnl exisng ingnore by ene sigrpeiagmerie form. The

invEhiioA%hus also relates to compounds in substantially pure isomeric form at one or
more asymmetric centres eg., greater than about 90% ee, such as about 95% or 97% ee or
greater than 99% ee, as well as mixtures, including racemic mixtures, thereof. Such
isomers may be prepared by asymmetric synthesis, for example using chiral intermediates,

or by chiral resolution.

Without limiting the present invention to any one theory or mode of action, the compounds
of formula (I) are orally active anti-allergic compounds. A particularly preferred
compound of the invention is known by either of the chemical names N-[3,4-
dimethoxycinnamoyl]-anthranilic acid or 2-[[3~(3,4-dimethoxyphenyl)-1-0ox0-2-
propenyllamino]benzoic acid and may also be referred to as Tranilast. Still further, it is
known by the chemical formula C3H;7NOs and by the trade name Rizaben. The structure

of N-[3,4-dimethoxycinnamoyl]-anthranilic acid is depicted below:
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vonFrey hairs or simlar device. These tests are
standard tests within the art and would be well known

wo eoobhz23ski | | ed person. By the phrase "overt SPOBRAU006/000649
it is intended to convey that the nethods (and
conpositions) of the invention do not result in
practically neani ngful sedation of the patient or
subj ect being treated, i.e._jgignificant, visible or
apparent drowsi ness or unconsci ousness of the patient
being treated. Thus, the treatnent nethods of the
invention do not result in sleepiness or drowsiness in
the patient that interfere wth, 8" i nhi bi
activities associated with day tojjday Ii
driving a notor veh oper at [[ngmachijnery f
human subj ect s, SNy ' i
subj ects. As detf@ ‘
surprisingly detjgrm ned that conpoun of the formula
(I), in particula tragpilast, induce anal gegt@,Hand are
thereforecpﬁg ul i e treatment of pain. To this
end, reference to "pain" should be understood as a
reference to any fo f pain, irrespective of its
aetiology. Wthout Fim3ing the present invention to
any one theory or node of action, the sensation of
pain is generally the outcone or synptom of a process

Thea pesnethveatiat thembee prefenblyrprovidey emsthod farindwring eddigasia in a

aberrant physiol ogi cal] .event. Pai. an be oad|
subiEE e e o b T b 841 e A0 SRR A
tradiBshani cal or thermal injuries; (ii) Headache pain;

(iii) Chronic non-malignant pain - associated with

progressive debilitating diseases; (iv) Chronic

Li Q- aci at. | C i

RefgRobORAR0 ol oint B8R GhR Ao BRHRCTIE g R0 90 BER1EE o stae
of redghed séaitilityao eaiRpWhahsprafetablhesarst withit oferpsddation and

Preferably, sajd pain_is the pain associated wth an L
preferghly MiReErap cdsRbTRINGRe sense ef toulaf BieRagably ha sensitivity o pain is

redﬁéeﬁfdgaﬂmigtof W@,Qﬁﬁfg%&#&tp‘% lgﬁ(s@ g@%?m%fe ﬁr@fekeﬁﬂw 1053 789 4hd

I's the pain o
particularly preferably at least 85%. In a most preferred aspect of the present invention,

the sensitivity to pain is completely, or substantially completely, removed. To assess the
level of reduction of sensitivity to pain associated with the analgesia induced by the
methods according to the present invention, it is possible to conduct tests such as the short
form McGill pain questionnaire and/or visual analogue scales for pain intensity and/or
verbal rating scales for pain intensity and/or measurement of tactile allodymia using
vonFrey hairs or similar device. These tests are standard tests within the art and would be

well known to the skilled person.

By the phrase “overt sedation” it is intended to convey that the methods (and
compositions) of the invention do not result in practically meaningful sedation of the
patient or subject being treated, i.e. significant, visible or apparent drowsiness or
unconsciousness of the patient being treated. Thus, the treatment methods of the invention
do not result in sleepiness or drowsiness in the patient that interfere with, or inhibit, the

activities associated with day to day living, such as driving a motor vehicle or operating
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arthritis inflammation or other autoi nmune disorders
such as system c | upus erythenmat osus or
wo@sienz2e3shritis. Reference to "inducing” anal geGi/au2006/000649

shoul d be understood as a reference to upregul ating or

ot herw se causing the onset of anal gesia. Accordingly,

the nmethod of the present invention may be utilised to
augnment or otherw se agoni sg4on existing pain relief
reginme or it may induce anal gesia where no anal gesic

has yet been admnistered. Still further, it should be

nder st qod t hat.the subj.ect anal gesi ey e .i.nduced
madi PO R hietlep odie Bt for il Supios
therapeutic reginme is one where tranilast is

adm ni stered subsequently to the onset of pain in
As detaided hageinbefgree itdias bednraurpriséngln detpamined Bat eatprundg\of the

y| act i e ver, 1.S re.tranilast;.i
AR Y LGP, A Gt B bR e
treaprhent@fPhiny €T cthis @@steferenidsits “paiht sHouldbdrumfersieddasraalkefegénce to
is of partjcular, inportance since it is now generally,
anyfaerp §h PYB dirteRpgCtiye g’gﬁh@qﬁﬁ@gm SRkt SimjHng thepresentigyition to

any®Jnb &6ddry 81 1dAB of L&k MER&RGH bEFaih | eﬂ@éﬁ% he e or

{
lTmting the present invention to any one theory or
sympbale obf paotesorelated to diseasesansethmygbgresshat onmomeayiiidriaberrant

o BORSER Rk b Seabl L g L m o1 e

hypersensitivity to a noxious stimuli which can occur
_when a patient is repeatedly subjected to a pain
() expéeute peia— xsedatad mathynecharitdraaitheymehingiréesal gesi a i s

N e rophyl actically. According to this preferred

(ll)enbdlggﬁd??%}ﬁﬁgﬁﬁ’ere is provided a nethod for

(iipr ophhacidncdhlighantiphis Hagsodaeddowidh proglessive dbhititting Aiveskes;

. et hod conprising .admnistering to sajd subject an

(iVef f loniramalignant Dain — assisrdumith advapesdprogressive digsasesi n
each of Rl and R2 is independently selected froma
hydrogen atomor a Q Qal kyl group, R3 and R4 are each

Refasedrotpefpaat ’dresein shavdd)be uaderstosdioamodinpass aHehese dbrnisarfebain.

X i.ndependent | y, sel ected. from a hydr oxyl .
Prege?%ﬁ% saigs }P?Ié]il d = p%pgﬁﬁo%g%e%lw@ an }{gfanﬁpaaeﬁg C8F181)é(l¥)n, herein referred
to as “inflammatory pain”. An example of inflammatory pain is the pain of rheumatoid
arthritis inflammation or other autoimmune disorders such as systemic lupus

erythematosus or osteoarthritis.

Reference to “inducing” analgesia should be understood as a reference to upregulating or
otherwise causing the onset of analgesia. Accordingly, the method of the present invention
may be utilised to augment or otherwise agonise on existing pain relief regime or it may
induce analgesia where no analgesic has yet been administered. Still further, it should be
understood that the subject analgesia may be induced either therapeutically or
prophylactically. A therapeutic regime is one where tranilast is administered subsequently
to the onset of pain in order to reduce or eliminate the pain sensation. A prophylactic
regime, however, is where tranilast is administered prior to the onset of pain, that is, as a
pre-emptive analgesic. This latter form of pain relief is of particular importance since it is

now generally recognised that preventing breakthrough pain is more effective than treating
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G - C4al koxy group, or when two X groups are al kyl or
al koxy groups, they may be connected together to form
wa@2006nge3sand n is an integer from1l to 3. PrefRCHAUY06/000649
said compound is tranilast. The term "subject" as used
herein includes reference to all manmmal i an and
nonmamal i an ani mals. Manmmal i an ani mal s i ncl udes
humans, prinmates, |ivestock @nimals (eg. sheep, pigs,
cattle, horses, donkeys), l|laboratory test aninmals (eg.
mce, rabbits, rats, guinea pi gs), conpanion ani mal s
nd ca ive w.ld i mal s f oxes
ol S 00 SR B e R TRy L5l g o
actﬂoﬁ bl@ [sadlébr t}ioﬁfﬁ thad @fd-'@]nptl\%Vﬁﬁl JEBih §s Mgﬁlﬁrf{feﬁ%ﬁ{e it A€ longer term
IS a huma Ref erence to non-manmal i an ani mal's

s1n¢m1sah@@&ﬁmfﬁém@rm even shiminatathe hppersanditiyity de 2 nyxigus stimuli
h fe d

whﬁﬁ%%r?gécﬁ% Qf‘ﬁ?ﬁ]é g?%r}t §fe F:e%cﬁ g&l?’%ag&ﬁ)a n#ra? X%é%feggé E o?dmgly,
prefovalidy bfid agalgetin 1!!11$duee<|1 pgathlastada(liyrrarrrral an effective

anount of a conpound of formula (1) : wherein each of

Rl and R2 is independently sel ected froma hydrogen
AcGh@E R 1 frbfoléaelotodBh Oi erdR R0aRYa AlefoRAGH

¢ ydr gen a or?s ore tggetﬁgr efror %r cog%SC%rIOp yla%}lcauy
indeecing andlgesia indepbjede aaldyn@mcbmmlsingﬂmmnh;edimgw baid subject an

r.ou a_hal o en at al kyl group or a
eﬁ%%WEE@RE%ﬁga @FOHB nbﬁ%ﬂ¢%®g4x groups are al kyl or
al koxy groups, they may be connected together to form
aring, and nis an integer from1l to 3. Preferably,
said compound is trani hgst Even nore rably, said
tranilast is adm ni stefed Jo hyl act{<cal I y.|| Most
preferably, said pain ils i nat or y pai n.

the preferred it may
al so be desi artji alyY’y or Iy restoopthe
sensati on of ca'tai n cird&lnstances. For

exanple, in

h
(X) /

n
@

wherein each of R! and R? is independently selected from a hydrogen atom or a C;-Csalkyl

group, R? and R* are each hydrogen atoms or together form another chemical bond, each X

is independently selected from a hydroxyl group, a halogen atom, a C;-Cjalkyl group or a

C;-Cqalkoxy group, or when two X groups are alkyl or alkoxy groups, they may be

connected together to form a ring, and n is an integer from 1 to 3.
Preferably, said compound is tranilast.

The term “subject” as used herein includes reference to all mammalian and non-
mammalian animals. Mammalian animals includes humans, primates, livestock animals
(eg. sheep, pigs, cattle, horses, donkeys), laboratory test animals (eg. mice, rabbits, rats,
guinea pigs), companion animals (eg. dogs, cats) and captive wild animals (eg. foxes,
kangaroos, deer). Preferably, the mammal is human or a laboratory test animal. Even

more preferably, the mammal is a human. Reference to non-mammalian animals includes
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certain injuries, it my be desirable to initially
all eviate pain by adm nistering a conpound of fornula

W@ Rgos/123kver, when nedical attention is subsePtiBEAURAO6/000649
sought, it may be necessary for the physician to
exam ne the patient in the absence of pain relief such
that the patient can provide information or gui dance
inrelation to the nature arygocation of the pain.
Accordingly, to the extent that it is not possible to
rectify this situation by ceasi ngadm ni stration of

qQppou of .for a (1), it my be desirable to
am}glgﬁ%pam,,gfsgrr,ep@eﬁ%@e di rected manner, for exanple)
an antagoni stic agent of conpounds of formula (I1). In

anot her exanpl e, therapy with conpounds of fornula (I) _
Thayprgsant twssiiomtherefire mastprsferably ayvridestasnethod frpadusing asfalgesia

. formul 1) i rder.to inhibit.the f.ynctionin f..the
in B e RoR iy 1aIe BidriiadS st Aot Bmount
of aUngpbuind RE Fdrafudd (TRCti vity is required to be slowed or
stopped. Reference to an "antagoni st of formula (1)
functioning" should therefore be understood to nmean
that at | east sonme of the anal gesic effegt which has
been i nduced by sai d cgfpoundgi s inhi sl owed or
ot herw se retarded due |to ghellf uncti ects of
t he antagoni st. Accordijngl not her of the
present inventd ' '
downr egul at i
conprising a@m ni steri sai d subj ect an ant agoni st
of a conpoun or a pharnaceutically
acceptable?g hereof. Reference to "antagonist of a
conmpound o ormula (1) orqp pharmaceutically
acceptabl e salt thereof should be understood as a
whéxelfrﬁdfaefi ofRf _aneﬁnff _isnndxtplehmwgpmﬂ ffmnwhsaﬁ_e%ma:tem a C;-Cyalkyl
ol ecul e I C lrectly or Indirect]y In Its, .
groppe Ry ad %%BF?F@%M%%CH&GW%@JP&? & fJPWé apgy ?rg%@%cal bond, each X
. s L. L -
ol Bk SRR IS 3P Pk bl Cr-Caallsl growp or 2
Ci(ddkoxy goap, amwheh tenagoaps s allgil vaklkexy groups ¢héynmahbe

resent . . .
cori%ecteg together to form a ring, and n is an integer from 1 to 3.

Preferably, said compound is tranilast.

Even more preferably, said tranilast is administered prophylactically.

Most preferably, said pain is inflammatory pain.

Although the preferred method is to induce analgesia, it may also be desired to partially or
fully restore the sensation of pain in certain circumstances. For example, in the context of
certain injuries, it may be desirable to initially alleviate pain by administering a compound
of formula (I). However, when medical attention is subsequently sought, it may be
necessary for the physician to examine the patient in the absence of pain relief such that
the patient can provide information or guidance in relation to the nature or location of the

pain. Accordingly, to the extent that it is not possible to rectify this situation by ceasing
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I nvention can be routinely achieved utilising nethods

wel | known to those skilled in the art. A further
w@swear23sd the present invention relates to theCT/aB206/000649

the invention in the context of the treatnment and/or

prophylaxis of pain, in particular in the context of

treating the pain which is synptomatic of many di sease

condi tions or other aberrantgconditions. Accordingly,

anot her aspect of the present invention is directed to

a nmethod for the treatnent and/or prophylaxis of pain

e B i RIS o Yo B D (s
direcRUMARef, lfdr m%{pﬁiy)d%n%ﬁféﬁoﬁgti&geﬁf‘gf %@n&oﬁnﬂ@g%ﬁﬁgﬁ'ﬁ% Yn

sel ected from a hydrogen atomor a I kyl group
anothed exmple stheraph withchoogenndst aifernala (1) getytnecessatenthe use of

t hem cal d h IS . I
oot RSB e opEH ohiarats G eflst RanRERGGERT S aipe or me
confpoufed O ha@RuPimdodaced-t6 ahad k¥l od Fdiich fulttioMABRctiNE iX
roups are al kyl or al koxy groups, they na

b
req%m@&eé@w%@tsme@-&ﬁ%rwm Fhpntageaishof %rraglai(ﬁtf@@@ioning”

| - i .
ol A2 pdBod FALEFLRTR 6 kil I AR Bt s
been dmiblictd by said campuimdeis inhibitdds bloveed dr biberwissretarded due to the

characteris by s tonms of pain, said nethod
ﬁn%ﬂﬂﬁ#?é@ﬁboggﬁﬁﬁ?g%gging to said subject an effective
amount of a conpound of fornmula G : wherein each of Rl
and R2 is independently selected froma hydrogen atom
Acaordiagly; ehothériagpect phHilip praRentanveniion ay direstasito layetbodofl
d atoqﬁ or together fqén%angiheﬂpgheni%al band,. QPEhtX id
O AU RCHIETT IR 8 SPART U PISHICR CRYRFERS RATVBRIFTIg o sa
subjeet a9eitagiridtiof @ cohpbdal dformilayl o8k phafedacidaM Mcceptable salt

group, or when two X groups are al kyl or al koxy

theigpbups, they may be connected together to forma ring,
and nis an integer froml to 3, for a tinme and under
conditions sufficient to inhibit or reduce said

Refpminoe for ‘@ergahisyof sainthouadpd forthuls(l) senphaamtceutically acceptable

salt thereof” should be understood as a reference to any proteinaceous or non-
proteinaceous molecule which directly or indirectly inhibits, retards or otherwise
downregulates the analgesic activity of the compounds of formula (I) or pharmaceutically
acceptable salts thereof. Identification of antagonists suitable for use in the present
invention can be routinely achieved utilising methods well known to those skilled in the

art.

A further aspect of the present invention relates to the use of the invention in the context of
the treatment and/or prophylaxis of pain, in particular in the context of treating the pain

which is symptomatic of many disease conditions or other aberrant conditions.

Accordingly, another aspect of the present invention is directed to a method for the
treatment and/or prophylaxis of pain in a subject, said method comprising administering to

said subject an effective amount of a compound of formula (I):
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More preferably, said subject is a manmal and nost

preferably a human. An "effective anount” neans an
wa@pwine23secessary at | east partly to attain theCTayR0wedoocs9

response, or to delay the onset or inhibit progression

or halt altogether, the onset or progression of a

particul ar condition being treated: The anount varies

dependi ng upon the health ag@_physical condi tion of

the individual to be treated, the taxonom c group of

i ndividual to be treated, the degree of protection

desired, the fornul ati on of the conposi t he
assessnent of the nedi ﬁal si tyation, ot.her

rel evant factors. It i$ expecied tha ainount  wal |
fall in a relatively bfoa ge tha e

determ ned th r S.
i sNto be ConsC@aHed in
its broadestilcontexf. elterm"treatnent” does not
necessarily hat a §ﬁbject is treated until
t ot al recqyery. imlarly, "prophylaxis" does not

. n . .
necessaril'y"mean that the @ubj ect will not eventually
contract a di sease conditi‘on. Accordi ngly, treatnent

whe&ifl REPHIY! 2bd B2 isneddpefdealiPLd1odted from PhydrbSnSHEHMP IR -C alkyl
of g parti cular condition or preventing or otherw se

growp i ehA &' ereeachdiydusigen afpaisepiteggther forn anpihexchemical bond, each X
. .conditiaen, .The.term. pro | axi s, C [ a
s i BRI S ELb Bl PP BB i B Rl e ora
C;-Cilighixlyi g@dup, 'off vbiah MRO X grodps aé siltyT @cilieexyt drouse el iniay taf

an existing condition. Reference to a_"caondition
conpepizdiogetpeitedony adipgptis s ageH framd ip d- be

understood as a reference to any di sease or

non-di sease condition which is associated either with
In aoaGEdrgpadtrthededs paividedra nosthodfor ther tecatpestand©r pfophylaxis of a

t i ent, .pain,. h . i sod f t in. Th
congio a5 Stbifch vPish cRugiTRR ILehafRcEREE! Y ATRoE Of Sy saCmethod
conﬁﬁﬂﬁ@adniiﬂi%&%i%%‘%@ saill gﬁﬂj@dﬁﬁ%ﬁ@&ive%ﬂ{&ﬁi@i"@ompound of formula

conditi ons, ki dnéy di sease or nultiple
(D:sclerosis. However, it may al so

CO,H

Iz

A
Xn
@

wherein each of R' and R? is independently selected from a hydrogen atom or a C;-Caalkyl
group, R® and R* are each hydrogen atoms or together form another chemical bond, each X
is independently selected from a hydroxyl group, a halogen atom, a C;-Csalkyl group or a
C;-Cqalkoxy group, or when two X groups are alkyl or alkoxy groups, they may be
connected together to form a ring, and n is an integer from 1 to 3, for a time and under

conditions sufficient to inhibit or reduce said pain.
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correspond to a non-di sease condition which is

nevert hel ess associated with pain, such as a
wW@o®bALY3Ss ati ve surgical condition or even a PCT/AU2006/000649

physi ol ogi cally normal condition or response which is

nevert hel ess associated with pain such as the pain

associated wth nenstruation or childbirth or the

headaches which are sonetineg referred fromtense

shoul der mnuscl es. Preferably, said condition is an

i nflammatory condition and nore particularly an

e cond tlon suych as rheumatoid arthritis,

IW@%?@?%&? osus or osteoarthritis. The

pr esent |nvent|on further contenpl ates a conbi nati on

of therapies, such as the adm nistrati on of conpounds
Mot preferahly.saidispbiset is B anarawal andgaest prefereblytedbineans a t s

t hereof together with subjection of the mammal to

ot her agents which are useful in the treatnent of the
An Sefiijctiot amonal' teafs a-amoexaRPseary anRastipgiily tdditain the @ésired

the pain relief of the present Invention together with
TeSRENEG, @att%ﬂﬁy theoasst op Inubik REIEresFigR oR Balt #@%ﬁ@&éh%meher

pro gxle§§91§ §fa ?éfﬁ@ul@tscoﬁag&ﬂtﬂéﬁ{gﬁtg é?ib TRARAET AR d'e@er{dtﬁ?g upon the

ontext of cancer ere t ect painis
heatth sod physicah comiitibt dfche orslinsduhl hxybatreated dlod famononikereup of

ind el fo )56 il e ot e At et e o ROURROR PRS0
corﬁﬁfsﬁl&nath(e ladseSdmdif B TR GRsHIEE 3irhatioACHARIIBR rBle@lt Fifctors. It is

hereof or ant agoni st t her eof ﬁ)her ein referred to as
exveﬁtgdl thaét}@rd}ncar@émll fall in g relatively braadfrargeghairoan be deieomined

it may be perfornmed by any conveni ent neans.
1hn%%ﬂ9&i t8 gry agent of the pharmaceutical conposition

is cont errpl ated to exhibit therapeutic acti vi ty when
adm nistered in an ampunt which depends on

Refgienes berpiayto cyermenty ang apiorhylawis gisfe Ae §0nsp®re%wawmr@adest
conBkt! The RUTERe Qe d58S n ?ﬂ%e&&@rllﬁg{éﬂg@%g@ a)rg Tlfbgeggfs et%'eated until total

chosen. A broad range o oses
rec@ENg.i Immlankj ‘éprpphylmi" ddes no‘e)eanqsblél,y Iﬂﬂfanrthattbmuhjlecl wilj not
at ory en{ ﬁtered

eveagjlaﬁx Plgbarcggﬂggass aagﬁlltlon A&t ingly, treXtme%t aalrgcirgrop ylaxis include

amelioration of the symptoms of a particular condition or preventing or otherwise reducing
the risk of developing a particular condition. The term "prophylaxis" may be considered as
reducing the severity or onset of a particular condition. "Treatment" may also reduce the

severity of an existing condition.

Reference to a “condition characterised by symptoms of pain” should be understood as a
reference to any disease or non-disease condition which is associated either with ongoing
chronic pain or one or more episodes of transient pain, such as an episode of acute pain.
The subject condition may be a disease condition, such as cancer, infection, inflammation,
autoimmune conditions, AIDS, kidney disease or multiple sclerosis. However, it may also
correspond to a non-disease condition which is nevertheless associated with pain, such as a
post-operative surgical condition or even a physiologically normal condition or response
which is nevertheless associated with pain such as the pain associated with menstruation or

childbirth or the headaches which are sometimes referred from tense shoulder muscles.
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wei ght per day. Dosage regi mes may be adjusted to

provi de the optimum therapeutic response. For exanpl e,
wa@ewenzd3ssli vi ded doses may be admi ni st ered dai PET/AU2006/000649

weekly, nonthly or other suitable tinme intervals or

the dose may be proportionally reduced as indicated by

t he exi gencies of the situation. The nodul atory agent

may be administered in a copyeni ent manner such as by

the oral, intravenous (where water sol uble),

I ntraperitoneal, intranuscul ar, subcutaneous,

L nt rader,mal ..ar suppository rout or jnplantin eq.
PrefsBbfg SSoRr e EPe S EF R bRk S et ind AP
autdiMuURE caRditioh Sl Rehdumndtbig atthfify, @ sty MPeLstiinelatogus or

acceptabl e nontoxic salts, such as acid addition salts
ostegprtliitisal conpl exes, eg. with zinc, iron or the

I i ke(which are considered as salts for purposes of

this application). Illustrative of such acid addition
Thegméseat iaventiondiocthér contetelatésydeambbiaatiateof therapiesitsach as the

phosphat e, nal eat e, facet ate, cjitrate, gﬁnzoate

adnupisEation o copnonad ot fquns 6 P pharmapsulically agpepiable;spigthereof

togétlflerltvl}]ﬁq aftidcYin bP ﬁ{quaiuﬁﬁﬁl oDtie? a?@h’c@%dﬁi 2 8628l ih h'fhe atgeatment of

tablet form the tablet may contain a binder suc

the subgerd camtition. cBomrexemple; hnomight hdmimsterthd pginreleefrodthemyesent

. agen uch.as al ginic,.acid, and.a J.ubpicant, such as ‘

i G ece B SvSh BrShiiutfistlon APey ottt Ay or e lle, suon

as chéb@eraph Q4 Reliictherap & the S6ntasTTChidee d WHekdthaRMbject pain is the
pr ot el naceous or non- pr ot ei naceous nol ecul es. or

resubbfrppgoadition conteddiamdniestion. diere Ay hesowdminisigeastqngrviral, anti-
j d gent nay be associated with a
para%g}ce(gu%ggi\f\)ﬁ%%%g%gr mts targeting to a | ocalised
regi on. Routes of adm nistration include, but are not
ljmted t respira or& tratracheal ly,

Iy, i
Adm%%r@ﬂawﬁgwon}povﬁ Fof @ﬁ%ug 1y or Sxa,qrp%@qcpﬁ%%ﬂepggple salts
therSUPGUnBeA1E tredf (irélf ékBhréd {oas cwdhgagﬁggg,m in the form of a

intranmuscul arly, intraoccularly, Int
phaimaceatienl ebmpasitipn, mat begpeafoankd by any cwivenienbmahrisy The

moéu?gtglayl allg%ht (\)/f' e Ip}llargr{'clicguticglacgo%po%pc%niig.gcl)na%enrtnplated to exhibit therapeutic
activity when administered in an amount which depends‘ on the particular case. The
variation depends, for example, on the human or animal and the modulatory agent chosen.
A broad range of doses may be applicable. Considering a patient, for example, from about
0.1 mg to about 1 mg of modulatory agent may be administered per kilogram of body
weight per day. Dosage regimes may be adjusted to provide the optimum therapeutic
response. For example, several divided doses may be administered daily, weekly, monthly
or other suitable time intervals or the dose may be proportionally reduced as indicated by

the exigencies of the situation.

The modulatory agent may be administered in a convenient manner such as by the oral,
intravenous (where water soluble), intraperitoneal, intramuscular, subcutaneous,
intradermal or suppository routes or implanting (eg. using slow release molecules). The
modulatory agent may be administered in the form of pharmaceutically acceptable

nontoxic salts, such as acid addition salts or metal complexes, eg. with zinc, iron or the like
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In accordance with these nethods, the agent defined in

accordance with the present invention may be
w@omdi223sst ered with one or nore other conmpouneiGT/ADn2006/000649

nol ecul es. By "coadm nistered” is neant sinultaneous

adm nistration in the same fornulation or in two

different formulations via the same or different

routes or sequential adm nisjgation by the same or

different routes. For exanple, the subject agent nay

be adm ni stered together with an agonistic agent in

arder to.enhance_ its effects, By "sequeqptijal" . )
(el copHARTPORS 1241 FRPOSes phibTepRerione-d IBFtrative of such acid

dBEGPHHS ard WA cBiforidROY dtoBonfd, SulB Ui 136, maleat
Aadm ni str atyitaon of 1 ﬁg}‘ta/o typésugf&[ 0] eg%l o8 ez dectate,

citreish berubels, svaginife, maleitsi ascerbatt, fantrateyndihadike. Antbe laetive

gl oA PR o T GBloP i b B b

tragaeahth cavEe Bthtch of geRdhed disindepratinpydemg athak QIpinic adid; and a

GG alkyl group, R3 and R4 are each hydrogen atons or
lubriggyes Weh a5 BASRSSHER H&R™heni cal bond, each X is

i ndependently selected froma hydroxyl group, a

hal ogen atom a G -C4al kyl group or a Cl-C4al koxy
Thgmodplatooy agdnematy\be 1xikegd,dwpad ar ethedvikiyd associatbd ovith any

r.oups, they may. be connected together, to forma.ring,
ProB RSSO T BB eS GIRISCUSS- FOF Freme INQHG FRLPUmInBpr the

preSerTBflcABIERd MBtufafRy hEGR LR He Réoctt&PREh hin¥ledule Fhich permits
mammal , which condition is ¢Characterised by pain,

targgtiog ¢o a lasalisgdgegippund of formula (1) induces
anal gesi a. The present invention contenplates the
adm ni stration of the conpounds of forrmula (1) either

Ro@ile® baddiinRraforPiheluds Cait tateCiddt 1ieateRas, rbdpiatcr AR ihtSdtRgheally,
conpound_of, forrmula (1) or a pharmaceutically

nasgpkapreesllp BEavenowdy.dafansriteneayshbattancpaslpdpiragsanially,

. ' ; ' i

oA D A AR S R QRS sy,

infusddre oradly, teotally, vih&Valip, petch agd aplemtt S. The present
invention also relates to conpositions conprising the
nodul at ory agent,

In accordance with these methods, the agent defined in accordance with the present
invention may be coadministered with one or more other compounds or molecules. By
"coadministered" is meant simultaneous administration in the same formulation or in two
different formulations via the same or different routes or sequential administration by the
same or different routes. For example, the subject agent may be administered together
with an agonistic agent in order to enhance its effects. By "sequential” administration is
meant a time difference of from seconds, minutes, hours or days between the
administration of the two types of molecules. These molecules may be administered in any

order.

Another aspect of the present invention relates to the use of a compound of formula (I):
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optionally w th another anal gesic agent, together wth

one or nore pharnaceutically acceptable additives and
wopitcoeessd y ot her nmedi canents, as detail ed aboR€T/ATR®6/000649

pharmaceutically acceptable additives may be in the

formof carriers, diluents, adjuvants and/or

exci pients and they include all conventional solvents,

di spersion agents, fillers, .solid carriers, coating

agents, antifungal or antibdacterial agents, dernma

penetration agents, surfactants, isotonic and

absorption agents and slow or controlled rel ease

matri ces. The active agents

formof a kit of conpoillents agapted

concurrent, separate of sé&gueptia

the active age i

y @QsHpt abl e"
in the sensellof bei ng cRipati bl e th the other
i ngredi ents onposif% on and physi ol ogical |y
tol erated (%ﬂ Subj ect. The conpositions nay
conveni ent be presented 'kn unit dosage form and may
be prepared by nethods wel\/ known in the art of
pharmacy. Such met hods include the step of bringing
whergineagls sHR I and Rhistindependentiy selagied flioema hydrogentdiem or a C;-Cjalkyl
carJsi er,,.sawhi ch,consti tutes one or re accessor
sroffdY aiodhriee Sqty e Hond oeiss P BRUG BoBIcabbdycach X
is itlepeiitichly Rél¥ctad o b6/ Yrdilp, AGhldgen KoM, AT Chky] Sdup or a
the active ingredient wwth liquid carriers, diluents,
Cr-gajlkarargrevmd Mden dwe Xpstenpssare alkyl prealiioxsi giodps theyimay be
i B : d j f. Y~ shapi
COD%%%‘?J%@&}%WB@@%% Qe infeEg o o 3 HHLD thahlficture of a
medivirhedilfer the treathent afltonditionsiniaanammmyl, wehi¢h @sditioads elsaracterised
di,screte unjts such as_ capsules, sachets or tablets
by eV RI SogPRURd aRBrBhR (PR GO AMEHHE t he act i ve
i ngredient; as a powder or granules; as a solution or
a suspension in an aqueous phase or non-aqueous
Thd prgssntl inventierscanteroplhtes thevealmgnistratipn of theredspaomdsof formula (T)
.water-inoil enulsion. The active ingredient SO
citiSgal3he ohn saHagiGH e rber Beb §SpIgRe AaSmeo it yiprbla O ora
phatRYcdcABELcOYabIe TRE BSRdoPBr AftagBhiidt dhddeof a0 MbleRibRfdrY defined and
with one ‘'or nore accessory
one or more pharmaceutically acceptable carriers and/or diluents. Said agents are referred

to as the active ingredients.

The present invention also relates to compositions comprising the modulatory agent,
optionally with another analgesic agent, together with one or more pharmaceutically
acceptable additives and optionally other medicaments, as detailed above. The
pharmaceutically acceptable additives may be in the form of carriers, diluents, adjuvants
and/or excipients and they include all conventional solvents, dispersion agents, fillers,
solid carriers, coating agents, antifungal or antibacterial agents, dermal penetration agents,
surfactants, isotonic and absorption agents and slow or controlled release matrices. The
active agents may be presented in the form of a kit of components adapted for allowing
concurrent, separate or sequential administration of the active agents. Each carrier,

diluent, adjuvant and/or excipient must be "pharmaceutically acceptable" in the sense of
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i ngredi ents. Conpressed tablets may be prepared by
conpressing in a suitable machine the active

WO p@oaehd3snt in a free-flowing formsuch as a ppUTAD206/000649
granul es, optionally mxed with a binder (e.g. inert
di l uent, preservative disintegrant, sodium starch
gl ycol l ate, crosslinked povidone, cross-Ilinked sodi um
carboxynet hyl cellul ose) surfsace-active or dispersing
agent. Moul ded tablets may be made nmy noulding in a
suitabl e machine a m xture of the powdered conpound

D! ' i 1iguid diluent. Th let,
bel%éﬁ%%gf?n‘\é\fltﬁ giegénh%ggérts@é% %I§ gt?rclggllfﬁg%o 93 BE}?S?Olgélgally
tolé:ge]gtécﬂiir fleddbRer. ?ﬁlet&gﬁfoﬁ’i‘ﬁ'oﬂﬁmﬁif e¥hvehiehfly ‘bf@ g.lrcés%?te& &l lgﬁ?&’osage

e active ingredient therein using; exanpl

formypdd oy peapsianast biymethols web saown i theyiinaf phewpasyt iSunls methods

. rovi de..the. desired rel ease profile, Tablets ma .

inclyl st o tEipgtcitpeldiion s Bin? vgricion piob e fBter, which

conBfitaits d8e bEmeaSR ctRoBainkfedRtst N8 gbralotHR@omipdsifichd'@e prepared
stomach. Conpositions suitable for parenteral

by weifarmisandintimatel nbringiag Hye asoeiateniths ggtivinsemdient with liquid

L aot GnL e S . o c . s . :
crk 01 LSS D FSAHAB HLTA M8 FLATRSEE0H B,
themifirebessapdbapibhthequoghasi ti on i sotonic with the bl ood

of the intended subject;and aqueous and non- aqueous

steril e suspensions which may include suspended agents

CoRPékifidHs O et R8scRAIRIVERtion BB TROGh T dMiRisEBNoPRiay be presented as
presented in a unit-dose or nulti-dose seal ed

diseretatuaithsuc ascapsudosasashess ontaplstd eash gentaining spredetdrmmngd amount
e stored i.n a freeze-dried (lyophilized) condition
of ‘?% aﬁ}"ﬁ“ﬁ%e%lﬁ’i‘ty a3 fBORe ‘{rigé?%‘uiﬁ% st ra PR 1 an
aqueailisy phake orf n-RpRoTN 1equAdtd s he biliinjweedriligasd erhibidioah &¥ayer-in-
_prior to use. Extenporaneous injection solutions and

oil emulsionsilye activg ingredins pay alsoteprssented ps @ bpwgeaiuary or paste.
granul es and tablets of the kind previously described.
Conpositions suitable for topical admnistration to

A thBlet i g mhdeeby tompreskiomad manlding] spticakilp mwithroay or more accessory

ingga,%i}pnrgs:u ?Cfogaﬂhrgssgg Ece{b\{eets %%? %Ee ?)re%afc’e%cgyvceognp%ssfn%sig gggg&lé rl}lachine
the active ingredient in a free-flowing form such as a powder or granules, optionally mixed
with a binder (e.g. inert diluent, preservative disintegrant, sodium starch glycollate, cross-
linked povidone, cross-linked sodium carboxymethyl cellulose) surface-active or
dispersing agent. Moulded tablets may be made my moulding in a suitable machine a
mixture of the powdered compound moistened with an inert liquid diluent. The tablets
may optionally be coated or scored and may be formulated so as to provide slow or
controlled release of the active ingredient therein using, for example, hydroxypropylmethyl
cellulose in varying proportions to provide the desired release profile. Tablets may
optionally be provided with an enteric coating, to provide release in parts of the gut other

than the stomach.

Compositions suitable for parenteral administration include aqueous and non-aqueous
isotonic sterile injection solutions which may contain anti-oxidants, buffers, bacteriostats

and solutes which render the composition isotonic with the blood of the intended subject;
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carrier or base and may be in the formof Iotions,
gels, creans, pastes, ointnents and the |ike. Suitable

w@ a006i122383 may i ncl ude mneral oil, propyl ene gegLAaU2006/000649
waxes, polyoxyethylene and | ong chain al cohol s.
Transder mal devices, such as patches may al so be used
and may conprise a m croporous nenbrane nade from
suitable material such as cell ulose nitrate/acetate,
propyl ene and pol ycarbonates. The patches nmay al so
contai n suitabl e skin adhesive and backing materials.
The activye conmpounds .of the pres |nven

and@euiﬂué%ﬁ P@’&I‘ag‘geoi“ﬁﬁt%%t SYSPERFIOBR BHHSe fugg S%P&K@J% agents and

thlcEI ih n_%en@é)l "VHEEJ oSE¥hEfa %@ ﬁ)?ésgntte%ﬁa zf?ﬁllul/ @6¢e drSnulti-dose sealed

tible non t ox Sui tabl e polyners may
contamers) der empmpbgeh@pulsa; indvabsandomhy be ktptedries feenze-dried

OvoPhlieRt ey BRo Ay MR PTOLRE Sefle i GRS Ror cxample

watBOfdk irgéétﬁﬂ); ifim A8 pEbLRSEe! PiBmpdraieshinfRton 01886 and
preparation is one in which the active ingredient is

suspansing may|be peenaredi fam steriteepayudeys, granuis asd fblets obthe &kind

1&@@8&&2d§&§%§9 and mai ntains the desired drug
conc Farton over a m ni mum period of tinme. The

preparation of sustained release fornmulations is well
under st ood

ersosskllledlnt ar t e forns
Comgpy ﬂalqﬂ,swua@kf%foa fomgal REmIRiFHRTioRS ﬂa%%‘fﬂrt,.laﬁgadléa?f%
adnﬁﬁfsﬁﬁuor{: %agschgl rlﬁ@{h%aa%ﬁvé‘ fb' (ﬁ§§oNeHQJP susg)gﬁ‘deﬁcm laf sultable

I ngred | ént e suspen as slow rel ease particles
carnpgr onibas and) rnzpdmmélsq fofrmrofdam‘pl els, h:eeaptsapamseemtmmts and the
. C ositions of th resen iLnvention
ikef SPREEe o ey 1T RE o allcHP 6 ST o, & R ethylene
andlehgetihehlesivisderahideatal déeticeanathes pAsHRE elayQfiso hitused and may
present invention relates to corrpounds of formula (I)

COMTiSp B4R IFERPETAUS mm@ra%&:@@éﬁ ﬁ@mesu%blﬁ mafasiat suph agcellulose

nitrfidfa g&g{y ?1%1 éyfeﬁ? %&gﬁ %Ee%' Epg cﬁesdrﬁlé\ Ql%j B{ﬁ%ﬁ%&ltﬁble skin

use e presen |nven
adhesive and backing materials.

The active compounds of the present invention may also be presented as implants, which
may comprise a drug bearing polymeric device wherein the polymer is biocompatible and
non-toxic. Suitable polymeré may include hydrogels, silicones, polyethylenes and

biodegradable polymers.

The compounds of the subject invention may be administered in a sustained (i.e.
controlled) or slow release form. A sustained release preparation is one in which the active
ingredient is slowly released within the body of the subject once administered and
maintains the desired drug concentration over a minimum period of time. The preparation
of sustained release formulations is well understood by persons skilled in the art. Dosage
forms may include oral forms, implants and transdermal forms. For slow release
administration, the active ingredients may be suspended as slow release particles or within

liposomes, for example.



EVALUATI ONOF THE ANALGESI C ACTI VI TY OF TRANI LAST

Summary Tranil ast was eval uated for possible anal gesic
wa@edaoem23y3 i n t he nouse acetic acid-induced wriPEI/AY2006/000649

nodel . Tranilast at 100, 200 and 400 ng/ kg was

adm nistered orally (PO 1 hour before intraperitonea

injection of acetic acid (0.5% 20 m/kg). Tranil ast

at 100, 200 and 400 ng/ kg appeared to cause

dose- dependent inhibition of acetic acid-induced

witing in mce; tranilast at 200 and 400 ng/ kg was

associ ated W th 24% and, 47% i nhi bi t.i on of wri.thi .
The DU tics] Sopworiony Of the Breket Fiyeption B B dagiged i sale with
oth¥hRAvAEEEntY GlifERehrdeOM heRSARITSre e iedaci d i nj ecti on.

Mat eri al s and Equi pnrent Test Substances and Dosing

Pattern Tranil ast, provided by Angi ogen

vel BIESBELY STt hohy olsion WRe-dy RERipb R b DR TP
phatfdfceuBl Ol yedede ¥l e BElIBeradf GQnagotiseshdredDaehasdbefore defined,

acid Ln{ection. The dosing vaolunme was 10 ml/kg.
whetused i theanetheshof the prasent igsnfighd i ce wei ghing 24 + 2

g were provided by BioLasco Taiwan (under a Charles

Ri ver Laboratories Technol ogy |icensee). Space

all ocation for 10 animals was 29 x 18 x 13 cm M ce

were housed in APECR cages. Al animals were

mai ntained in a controlled tenperature (22C - 24C) and

humdity (60%- 70% environnment with 12 hours |ight

dark cycles for at | east one week in MDS Pharnma

Services - Taiwan Laboratory prior to use. Free access

to standard | ab chow for mce (Lab D et, Rodent Diet,

PM Nutrition International, USA) and tap water was

granted. All aspects of this work
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i ncl udi ng housi ng, experinentation and di sposal of
animal s were perforned in general accordance with the
w@ioda2f363 the Care and Use of Laboratory Ani neCHAU2006/000649

(National Acadeny Press, Washington, D.C, 1996).

Chem cals Acetic Acid (Sigma, USA), |buprofen (Sigma,

USA) and NaHCO3 (Merck, Germany). Equi pnent Ani nal

case (ShinTeh, R O C.), Bea??r_ 1000 M (Ki nmax, USA),
Hypoderm c needle 25G x 1" op Corporation, Japan),

Mouse scal e X-40 (Taconic, USA), Needle for oral

adm ni stration (Natsune,%ggm Syringe 1m (Top

Cor por ati on, Japan) and dh (Worl d Leader,

Swi ) ALVRITON Ol BESARATASESIC AREIVT O TRANTE%ST
subst ance was adm ni stered PO (400, 200 and 100 ny/ kg)

to groups of 5 CO-I (Crl.) derived nale or female mce
wei g{)i ng 22 + 2 g one hour before injection of acetic
(0.5% 20 mM/kg IP). Reduction in the nunber of
withes by 50 percent or nore (>50% per group of
ani mal s observed during the 5 to 10 m nute peri od
Tragilash vag eealvatecsfor gossible Analgesig aciyity i thermeuse Peetirpeid-induced

N T B

befé&‘é@ﬁt%ﬁnmmhlgnﬁmon dfeetic adM i(@.6%a) 80 inrd/kig). c@raﬁrlesitama@(l 200 and

0,
400|R;ﬁu o iaggeesﬂ%e queé{g%@dg%eq\gpl}l{ggﬁ%ﬂgg olf 3gét¥cl a%ycia dA c{ wgtmg in
mice; tranilast at 200 and 400 mg/kg was associated with 24% and 47% inhibition of

writhing response, respectively, relative to vehicle control when administered 1 hour

before acetic acid injection.
Materials and Equipment
Test Substances and Dosing Pattern

Tranilast, provided by Angiogen Pharmaceuticals Pty. Ltd., was dissolved in 1% NaHCO;
(heated to 70°C) and administered orally at doses of 100, 200 and 400 mg/kg at 60 minutes

before acetic acid injection. The dosing volume was 10 ml/kg.

Animals

Male CD-1 (Crl.) derived mice weighing 24 + 2 g were provided by BioLasco Taiwan
(under a Charles River Laboratories Technology licensee). Space allocation for 10 animals
was 29 x 18 x 13 cm. Mice were housed in APEC® cages. All animals were maintained in
a controlled temperature (22°C - 24°C) and humidity (60% - 70%) environment with 12
hours light dark cycles for at least one week in MDS Pharma Services — Taiwan
Laboratory prior to use. Free access to standard lab chow for mice (Lab Diet, Rodent Diet,
PMI Nutrition International, USA) and tap water was granted. All aspects of this work

including housing, experimentation and disposal of animals were performed in general
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(1% NaHCOB8) 2 22 20 3 22 15 4 23 16 5 22 17 17 - - PT#

104283- ADD (AGG- 1) (Tranilast) PO 400 ng/kg 1 22 3 2
WQ@2008628523 2 4 23 10 5 23 14 9 47 PO 200 ny/ KECI/AR208000649

2 22 19 3229 422 105 22 16 13 24 PO 100 ng/ kg 1 22

19 2 22 15 3 22 16 4 22 17 5 22 9 15 12 | buprofen PO

30 ng/kg 1 22 6

-29.

accordance with the Guide for the Care and Use of Laboratory Animals (National
Academy Press, Washington, D.C., 1996).

Chemicals

Acetic Acid (Sigma, USA), Ibuprofen (Sigma, USA) and NaHCO; (Merck, Germany).

Equipment

Animal case (ShinTeh, R.0.C.), Beaker 1000 ml (Kinmax, USA), Hypodermic needle 25G
x 1”7 (Top Corporation, Japan), Mouse scale X-40 (Taconic, USA), Needle for oral
administration (Natsume, Japan), Syringe 1 ml (Top Corporation, Japan) and Stop watch
(World Leader, Swiss).

Method

Analgesia, Acetic Acid Writhing,

Test substance was administered PO (400, 200 and 100 mg/kg) to groups of 5 CD-1 (Crl.)
derived male or female mice weighing 22 + 2 g one hour before injection of acetic acid
(0.5%, 20 ml/kg IP). Reduction in the number of writhes by 50 percent or more (>50%)
per group of animals observed during the 5 to 10 minute period after acetic acid
administration, relative to the vehicle-treated control group, indicates possible analgesic

activity.



2 22 83 22 10 4 22 10 5 22 8 8 (53) Test substance
was adm nistered orally to groups of 5 mce 60 m nutes
whedoonz3sn) ecti on of Acetic Acid (0.5% 20 m /RQr/AB2006/000649
The nunber of withing per group of aninmals observed
during the 5 to 10 mnutes period after acetic acid
chal | enge was observed. Reduction in the nunber of
writhings by 50 percent or miye (>50% relative to the
vehi cle-treated control group indicates possible
anal gesi c activity. EXAMPLE 2 THE EFFECT OF TRANI LAST
T ﬁ}l ?ﬁCL%OXYGENASE—Z The U. S. Food and Drug
AAEH' MEIT At i on (FDA) has decided that the widely used
cycl ooxygenase- 2 (COX- 2) Tiady Ritt ors rof ecoxi b
(Vi oxx(r)) and cel eCOXI b (Cel ebrex(r)) should carry
bl ack box wAssay#583%300-AnalgesihcetiotWrighingyn Micer i ous
risk of heart attack or stroke rwww. f da. gov/cder :
Tredtmenyer, B. M J. 2008te 33@0#40) . NTheB.RDA hadp. off Withing
ordered the withdr avval of val decoxi b (Heilt/_é&(r)&stégbmlnhlbltlon
e market (wwwv. fda /cder . These actions were
X?,/ ‘\%?1%6 )fol | owi ng t%g) %W@éﬁy Wi t hdfawal &t rof ecoxib
it was found to doubl e the risk of ﬂeart attacks
or strokes in patients in a colorechal adghoma
prevention trial (Bresalier et al, sB. Engls J. Med.
2005; 352:1092-1 102). In a similartrialimth 17 .-
cel ecoxib there was triple the risk of adverse
PT ¢ H¥efi3eARI3cul ar events (Sol onon et al, N Engl. J. Med.
(AGEppLTramiBg) 1071- 108 . 4Pﬁe1gé<ﬁort1 ter% use éf val decoxi b

and its intravenous prodrug, p rec Hused an
i ncreased incidence of cardi ov I r eve ts foll ovv| ng
coronary artery by-pass surger snei ef, et al, 47
Engl. J. Med. 2005; 352: 1081- 91) The
PO 200 mg/kg 1 10
2 22 19
3 22 9
4 22 10
5 22 16 13 24
PO 100 mgkg 1 22 19
2 22 15
3 22 16
4 22 17
5 22 9 15 12
Tbuprofen PO 30 mg/kg 1 22 6
2 22 8
3 22 10
4 22 10
5 22 8 8 (53)

Test substance was administered orally to groups of 5 mice 60 minutes before injection of
Acetic Acid (0.5%, 20 ml/kg IP). The number of writhing per group of animals observed
during the 5 to 10 minutes period after acetic acid challenge was observed. Reduction in
the number of writhings by 50 percent or more (>50%) relative to the vehicle-treated

control group indicates possible analgesic activity.
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associ ation of three structurally diverse COX-2

inhibitors with cardi ovascul ar conplicati ons suggests
wa2ebassseffect (Drazen N Engl J. Med. 2005; PCT/AU2006/000649

352:1131-1 132). It is believed these drugs inhibit

endot helial COX-2, |eading to the suppression of

endot hel ial prostaglandin |2, increasing bl ood

pressure, accelerating athergsclerosis and

exaggerating the thronbotic response to the rupture of

at herosclerotic plaques (FitzGerald, N Engl J. Med.

2004; 351:1709-171 1). T F concl uded that an
i ncreased risk of cardi o@&%@ﬁi‘ﬁvents_ may also be a
cl ass THEEFFECT OF FRAMNIUAST ON'CYCTO.0%Y GENASE-2

i nflammatory drugs (NSAIDs) that inhibit both COX-1

and COX-2 and is requesting a black box warning on all

. . )/ I
o L Y AR bR e AR byl
oxygenamekh(@OX-Hidnkbiters rofechals (Vierr®sdidwaldcoxibagelebrx®) should

effect. on the activity of either the COX-1 or the
cargychlack o YaBngSherarsa thed dnEtsarnvbiesiove Fisk phbgest afiaek prostroke

(wtvh bb e R F&%ﬁgq‘iﬁ%g %@%ﬁ&magﬂg fb}g g&&p@ﬁ @ﬁgﬂgme

Ina clhrnrcal tri tra ast ‘i
withiltalwat eStadaskib Bekiro Vi fran ﬂermmkailr{mmf@a)mmmm. These actions
intervention (Holpes et cal, Crculatign 2002;
Weffdel?@flzfi’gﬂ’i’?!ﬁ) e V?ﬂ@ta_aw&ﬁ%&@bgﬁ foffeoxibyaffer Itaas frgnd tgelouble
the3k @ 4t hitR k8 BALEARS fn SERAL M BRI Qﬁe@dﬁ’éaﬁ%r%@enﬁon trial

cardi ovascul ar effects of COX-2 1 nhibitors
(Bmsahics el ado N, isghGAlded.. 2045, B62t4 092:1 hoit)s Te apsinnijee drialrwitthéedecoxib

study have been_.adapted fromthe scjeptific |literature
tneR BT B PR AR U R B ooy o b b iike) Med
200%; 35ZA0DYE-1080)¢ THRhES-teh UsR e YhIAbcR@ hndPhis BAGHRYS Bbdrug,

to ensure the validity of the results obtained. AsSays

pargraxéb, sapsedrapdacrarsge incadsnes of emdiovessular peats follpwing coronary

' " " i0n,0 hj : ] T
B SITRNLRy ASLARES o 3E% A oL ) 305838605 o0, Toe
assbdibti@r off three sRatrrlyaiedrsesCOKD mhilliforewithebrdddvabhigge
secti.ons were not orjiginally rﬁguest ed with t

cog@&gﬂﬁ%wgggstq; éﬁ]@?% e’szeﬁp dX@gennkngis/. Aed 12905; 3hSe2:l 131-1132). It

is believed these drugs inhibit endothelial COX-2, leading to the suppression of endothelial

prostaglandin I, increasing blood pressure, accelerating atherosclerosis and exaggerating
the thrombotic response to the rupture of atherosclerotic plaques (FitzGerald, N. Engl. J.
Med. 2004; 351:1709-1711). The FDA has concluded that an increased risk of
cardiovascular events may also be a class effect of non-selective non-steroidal anti-
inflammatory drugs (NSAIDs) that inhibit both COX-1 and COX-2 and is requesting a

black box warning on all prescription non-selective NSAIDs (www.fda.gov/cder).

The mechanism of action of tranilast as an analgesic is unknown. However, it has been
shown to have no effect on the activity of either the COX-1 or the COX-2 enzymes (data
attached). Moreover, there was no significant increase in adverse cardiovascular events in
a clinical trial of tranilast in 11,484 patients with restenosis following percutarieous

coronary intervention (Holmes et al., Circulation 2002; 106:1243-1250). The data suggest
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nunber below for a printout of either of these report
sections. 116020 Cycl ooxygenase COX-1 Source: Human
wWQ@b@basss Substrate: 100 nM Arachi doni c Aci d ReATR®5/000649
1% DMSO Pre-1ncubation Tinme/ Tenp: 15 minutes @37C
I ncubation Tine/ Tenp: 15 mnutes @37C I ncubation
Buffer: HBSS with 15 Mus nuscul us HEPES, pH 7.4
Quantitation Method : EIA qugntitation of PGE
Significance Criteria: >50% of max stinulation or
i nhi bitionl118010 Cycl ooxygenase COX-2 Source: Human
econbi nant i nsgct. S21 Substrate; . 0.3 Arachi doni c
thal RO RE bt ORVEATHEEH SRl (99 F/TE R qgscular effects
of CORUL BHit&3Y fnd MGHRAKQENSATES TEMp: 5 minutes @370C
I ncubation Buffer: 100 Mus nusculus Tris-HO, pH 7.7,
1 Mus nmusculus G utathione, 1 nmM Hematin, 500 niV
Me@boqﬂol Quantitation Method: EIA quantitation of PGE2
Ignificance Criteria: >50% of max stinulation or

MG%E[E%E 3 gﬁﬁg%e h eha@@% ogpémeu 4 D%}ﬁ@a %Ileos%?e%@ﬁg ?iltcraAt?llsea’t%S
maximize reliability and reproducibility. Reference standards were run as an integral part
of each assay to ensure the validity of the results obtained. Assays were performed under
conditions described in the accompanying “Methods” section of this report. The literature
references for each assay re in the “Literature References” section. If either of these
sections were not originally requested with the accompanying report, please cont us at the

number below for a printout of either of these report sections,

116020 Cyclooxygenase COX-1

Source: Human platelets

Substrate: 100 uM Arachidonic Acid

Vehicle: 1% DMSO

Pre-Incubation Time/Temp: 15 minutes @ 37°C

Incubation Time/Temp: 15 minutes @ 37°C

Incubation Buffer: HBSS with 15 Mus musculus HEPES, pH 7.4
Quantitation Method: EIA quantitation of PGE;

Significance Criteria: >50% of max stimulation or inhibition
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CAT. # ASSAY NAME COMPOUND | C50 Ki nH BATCH* | Cso
116020 Cycl ooxygenase | ndonet hacin 0.044 mM 130743
w@2043238301 COX-1 118010 Cycl ooxygenase Rof ecoxP®GI/AU2006/000649
nv 131083 0. 162 mM COX-2 Results A sunmmary of results
nmeeting the significance criteria is presented in the
follow ng sections. Biochem cal assay results are
presented as the percent inhjbition of specific
bi nding or activity throughout the report. Al other
results are expressed in terns of that assay's
guantitation nethod (see Methods section). For
primary assays, only the |owest concentration with a
1180101 cldb%%exfa%é%‘ﬁ% judged by the assays' criteria,
IS S in this summary. Were applicable, either the
SOlgefcondary assay results w fthmadneet@nkigant insect Sf21

se/concentration neeting i cance criteria
Subos? 2% ¢ i nactive, the highedt f@%@%&e&ﬁ‘%ﬁﬁ% on t hat
Velit@: not neet the significanegpgrsderia i s shown.
Unl ess ot herw se requested, primary screening in

Preduptnba@analwfcmnquant itati vé5dmt1ate$@@7°C | C50+SEM
ﬁi’?& ?1" are shown where appl icable for
Incpbaion; 1d elnggwest ed assays. mmﬁ%c@égr@ng packages,

| dupl
Incggdftfgﬁzgélfﬁe?{ 632{ I”?m't 2 g :J(D:SIO%QMY& Qsc Trﬁuiﬁﬁ@ SN ?lvéu:M

appl i cabl e (concentrati on Eﬁﬁé u% 1 a Egeuh

avai | abl e secondary functi assays are carried out

QuifatttM MemddMEC or M C det enAipasti@anby of PGRStI Ve in
primary assays >50% at 1 log unit below initial test
S1g@1ﬁ¢@@q¢t Griterian . >50% of max stimulation or inhibition

Reference Compound Data — Biochemical Assays

REFERENCE HISTORICAL CONCURRENT MIC
CAT# ASSAYNAME COMPOUND ICsp K; ng BATCH* ICsp
116620  Cyclooxygenase Indomethacin 0.044 uM 130743 0.0432 UM
COX-1
118010  Cyclooxygenase Rofecoxib 0.17 pM 131083 0.162 yM
COX-2

Results

A summary of results meeting the significance criteria is presented in the following

sections.

Biochemical assay results are presented as the percent inhibition of specific binding or
activity throughout the report. All other results are expressed in terms of that assay’s

quantitation method (see Methods section).

» For primary assays, only the lowest concentration with a significant response judged by

the assays’ criteria, is shown in this summary.
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Pl ease see Experinmental Results section for details of
all responses. Significant responses (>50% i nhibition

wo@roosti2a3ed ati on for Bi ochenmi cal assays) were nPCEAUR006/000649

the primary assays listed below. Primary Tests No
significant responses noted. Tabl e 2-Bi ochem cal Assay
* Batch: Represents conpounds tested concurrently in
the same assay(s). Partiall w, soluble inin vitro test
solvent. Results with >50% stinulation or inhibition
are highlighted. (Negative values correspond to

stinmul ation of binding or enzyne activity). R =

Addi ti onal Comments hum = humanSUMMARY/ CONCLUSI ON None

Qhdrd %{ﬂlﬁ%ﬂet ét%?%he%%%ﬂdﬁfy%%ereﬂﬁst\ﬁm f"he%west dose/ concentratlon
concentrations and/ or dosés used ANALGESI C

A@.ﬂix\g thy s@ﬁlfkanmmamm mAMti_vmhA@ighemﬂs@{pqncentratlon that did
t} gl?eyant rar& ? Jas eval uated for possible
AP lgglfv}Fﬁnfﬁwﬁ% &Mycetic acid-induced pain

response assay. 3-Hydroxyanthranilic acid at doses of
400, 200 and 100 ng/ kg PO did not denonstrate ané,
dindgss phermise meapygedirsingey pyreyng Mebmlican veth quantigtive data (e.g.,

é{;%(t W o%ﬁﬁgvﬁ%hﬁ%%;ekshx‘%gvﬁle% Slg%llﬁg if&r C}H&LQfdﬁlal requested

9. AhQcRYkinB PAckHds) ipkintan tcréding mhduplitate withMeimequatBative
and EqU| ment Test Substances and Dosing Pattern

datpyRiEe ﬁgtamtpd Kn10, K and nH) areshpwn rhese eprlicable §rqgsentration range
G Y 35 o RSl 850 sy p s amd M

BEMIQ detrmated @pifactive in primary assays >50% at 1 log unit below initial test

concentration.

Please see Experimental Results section for details of all responses.

Significant responses (>50% inhibition or stimulation for Biochemical assays) were noted

in the primary assays listed below:

Primary Tests

No significant responses noted.



acetic acid-induced withing assay. 2% Tween 80 was
used as the vehicle. Aninals Male CD-I (Crl.) mce
w@ewsiletsds by Bi oLasco Tai wan (under Charl es Ri RET/AU2006/000649
Laborat ori es Technol ogy Li@é&nsee) were used. Space
allocation for 10 animals was 29 x 18 x 13 cm Al
ani mal sy wer e intained in a controlled tenperature
(23C - R4QC) and hum dity (60% 70% environment wth
12 hours light |dark cycles for at Ieast one week in
MDS Phaf ma Servji ces - Tai wan Laboratory prior to use.
Free acce®s to st andard | ab chow f;ar M ce (LabDi et
Rodent Diet, PM Nutrition Inter nagl onal, USA) and tap
wat er was grantled. All aspects of this vvork i ncl udi ng
housi ng, wexperijmentation and di spogal of aninmals were
perforned in gegneral accordance vvigh the Guide for the
Care and Use of| Laboratory Aninal sg(National Acadeny
Press, Maghingtion, D.C., 1996). Chani cal s Acetic Acid
(Sigma, | &A), Tween 80 (Wako, Jgpa®) and Aspirin
(Si gma, |USA) .~ Hqui poent  Anj mal &‘as% (ShinTeh, RQOC.),
Beaker 100031 (Ki nmax, USA), Iﬁp ermc needl e 25G x
1" (Top| Corg@rdti on, Japan) I\/ba;segscal e Z-40
( Taconic, :;US@\) Needl e for oral*—*a ni stration
( Nat sune = Jalpzm), Syringe 1m (. opQCorporatlon Japan)
and Stop-gvatch (Worl d Leader, Sw . Met hod
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mal e or fg_\umle m ce wei ghi ng 24’5+2 g, 2 hour before
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observed during the 5 to 10 m nute period after acetic
acid admnistration, relative to a vehicle-treated

W@ wbnzd3syr oup, i ndi cates possi bl e anal gesic  PCT/AU2006/000649
activity. Tabl e of Results TABLE 3 Anal gesia, Acetic
Acid Withing in Mce Treatnment Route Dose N B.W No.
of Withing %I ndividual Average Inhibition Vehicle
(2% Tween 80) PO 10 m/kg 1 g4 14 2 24 14 3 24 10 4 25
14 5 26 15 13 - - PT # 1058283 (AGG 2)
(3-Hydroxyanthranilic acid) PO 400 ng/kg 1 25 5 2 25 6

SU&@%#,@%L%&% 12 8 38 PO 200 ng/ kg 1 24 16 2 26

None of the results met significance criteria at concentrations and/or doses used.

EXAMPLE 3
ANALGESIC ACTIVITY OF 3-HYDROXYANTHRANILIC ACID

Summary

3-Hydroxyanthranilic acid was evaluated for possible analgesic activity in mouse acetic
acid-induced pain response assay. 3-Hydroxyanthranilic acid at doses of 400, 200 and 100
mg/kg PO did not demonstrate any significant analgesic activity (>50% inhibition of
writhing relative to the vehicle-treated control group); only at 400 mg/kg PO was

associated with a moderate but non-significant 38% inhibition.
Materials and Equipment
Test Substances and Dosing Pattern

3-Hydroxyanthranilic acid was purchased from Sigma (USA) by MDS Pharma Services-
Taiwan Ltd. and administered orally at the doses of 400, 200 and 100 mg/kg for analgesia,

acetic acid-induced writhing assay. 2% Tween 80 was used as the vehicle.
Animals

Male CD-1 (Crl.) mice provided by BioLasco Taiwan (under Charles River Laboratories
Technology Licensee) were used. Space allocation for 10 animals was 29 x 18 x 13 cm.
All animals were maintained in a controlled temperature (23°C - 24°C) and humidity
(60%-70%) environment with 12 hours light dark cycles for at least one week in MDS
Pharma Services — Taiwan Laboratory prior to use. Free access to standard lab chow for

Mice (LabDiet Rodent Diet, PMI Nutrition International, USA) and tap water was granted.



4 25 10 5 25 15 12 8 PO 100 ng/kg 1 25 18 2 25 12 3 24
13 4 26 10 5 25 12 13 0 Aspirin PO 100 ng/kg 1 24 0 2
wWQ2008/1%325 3 4 25 7 5 26 9 5 (62) Test subst anP€r/was006/000649

adm nistered orally to groups of 5 mce 1 hour before
injection of 0.5% Acetic Acid (20 m/kg IP). The

nunber of writhing per group of aninmals observed

during the 5 to 10 mnute pegjod after acetic acid
chal | enge was observed. Reduction in the nunber of
writhing by 50 percent or nore (>50% relative to the

Algier e SR e Sas B, Fno oo G pRes ek isls vere
perEimERANL AR ab%r&&ﬂ@é‘%‘zﬂﬂ @e Mﬂﬁ&r fo@ltlﬁz @é}g @ U&Q &8 Laboratory

Reagents Type Il co n was puri d from bovine

Angmnals {(INatipsa Asads?mxlem%v&[squam 20905). Met hods Mol .
Med. 98:207-216] and sol ubilized by stirring overnight
at 4 Cin acetic acid (0.1M

Chemicals
Acetic Acid (Sigma, USA), Tween 80 (Wako, Japan) and Aspirin (Sigma, USA).
Equipment

Animal case (ShinTeh, R.0O.C.), Beaker 1000 ml (Kinmax, USA), Hypodermic needle 25G
x 1” (Top Corporation, Japan), Mouse scale Z-40 (Taconic, USA), Needle for oral
administration (Natsume, Japan), Syringe 1 ml (Top Corporation, Japan) and Stop watch
(World Leader, Swiss).

Method
Analgesia, Acetic Acid Writhing

Test substance was administered orally to groups of 5 CD-1 (Crl.) derived male or female
mice weighing 24 + 2 g, 2 hour before injection of acetic acid (0.5%, 20 ml/kg IP).
Reduction in the number of writhes by 50 percent or more (>50%) per group of animals
observed during the 5 to 10 minute period after acetic acid administration, relative to a

vehicle-treated control group, indicates possible analgesic activity.



or Tris buffer (0.05 MTris, containing 0.2 M NaC, pH
7.4). 3,4-DAA was synt hesi sed by Angi ogen
web@oneassdit i cals Pty. Ltd. For in vivo studi esPGI/AUDBAA000649
was di ssolved at a maxi mum concentration of 10 ng/n
in 1% sodi um bi carbonate by heating for Ih at 700C.
Upon cooling, an enul sion was forned. For in vitro
studi es 3, 4- DAA was di ssol vedgi.n di met hyl sul phoxide
(DVMBO). 3-Hydroxy-anthranilic acid (3-HAA) was
pur chased from Si gma (Pool e, UK) and di ssol ved in PBS.
[ and assessnent of arthritis Male DBA/1 m ce
T{lgg?fgheﬁﬁﬁs ol d) were imuni zed intradermally at the
base of the tail with bovipgpyyps |l collagen (200 ny)
emul sified in con‘pl ete Freund' s adjuvant (CFA; Difco,
Vest Ml esl ey, Amalzesia;AeaticiAcid WrithingiwMidecl i ni cal |y
using the followi ng scoring system 0 = normal, 1 =
Drgimegint swel | ing aBduter ePgsthenmel aBdV2 = plgmﬁ_(mtthmd %
oedemat ous swel ling. Each |linb was graddadividyplyi dgyerage Inhibition
VG%XI rrumI Iscore of 8 per rrguse In alddltl on,
99 i ng was sur sing, cal)j pers.
8 Hi st o\ggt hoI ogi cal nﬁ@ses@ne}r%? of bartfiitis \fas carried
out in a 'blinded fashion on dzjecal &4 fied haemat oxylin
and eosin stained sections using a gcoringgsystem as
follows: 0, normal; 1, mniml synoxtis wsthout i3 -
cartil age/ bone erosion; 2, synovitis with sone
PT P Pfh”al erosion but joint architecture maintained; 3,

(‘;‘ %d &%now |s and erosion with |oss of normal joint
( ¥6‘H‘P’"P’ {ir & Thi sPQ es 8% pefkanas! app?5oved t he | ocal
et hi cal review process conmtt by t Honme

Ofice of Geat Britain. Serumaptl- ol | ag anti body
level s. ELISA plates (Nunc, Uxbyidgg, UK) {yere cogted 38
with 2 mg/m of bovine Cll dissol ved overnight in Tris
Buffer (0.05 M Trieo coodmyizi nai 0. 224M NaClig pH 7. 4)

bl ocked with 2% bovi ne serum album2s (BSA)9 and t hen

i ncubated with serial diluti onsB of 25est séza. A

25 10
5 25 15 12 8
PO 100 mgkg 1 25 18
2 25 12
3 24 13
4 26 10
S 25 12 13 0
Aspirin PO 100 mg/kg 1 24 0
2 25 8
3 25 3
4 25 7
S 26 9 5 62)

Test substance was administered orally to groups of 5 mice 1 hour before injection of 0.5%
Acetic Acid (20 ml/kg IP). The number of writhing per group of animals observed during
the 5 to 10 minute period after acetic acid challenge was observed. Reduction in the

number of writhing by 50 percent or more (>50%) relative to the vehicle-treated control

group indicates possible analgesic activity.



reference sanple was included on each plate. Bound
total 1gG 1gd or 1g&a was detected by incubation
wowaok/ 1248363 conj ugat ed sheep anti-nouse |1 gG | g@CDAU2006/000649
| g&a, followed by TMB substrate. Optical density was
measured at 450 nm Analysis of |ynph node cel
responses I nguinal |ynph nodes were excised from
3,4-DAA-treated and control_jygce. Aternatively,
i ngui nal | ynph nodes were r ved from untreated
arthritic mce (day 1-5 of arthritis) and 3, 4- DAA was
added in vitro. In both cases, a single cell
suspensi on was prepar ed MM Were cultured in RPM

164@”EEI ut%fr]nC%I{:@}W peni cﬁ%ﬁ?%mwﬂ%s

streptonyC|n (100 ng/ M) in the presence or absence of
t agen (50 ng/m ). Secreted cytokines
%&gk dﬁ@ g and 1L-10) were measured after 72h. by
ELISA In brief, 96 well ELISA plates were coated with
the respective capture anti body, bl ocked wi th bovine

Reagenism al bumin (2% w v), and then incubated with LNC
cul ture supernatants overnight at 40C. After washi ng,
bound cyt oki nes were detected using biotinylated

Tystell e6llagen wab gatified fr&n%@ﬁlﬂs&fa&ﬂﬁ%b’ , ¥& YREbGENWIIHARS 2004, Methods
usi nﬁ known concentrations of the approprjate

Mof. §RE 21 el andisohbi %éhyw@rrénﬁm@ﬁvglatﬂté € igpcetic acid (0.1M)
t
T e A

Angiegén aninﬁctecmatalo o Btyafidd. 3ot ivevo stadids §;4n©Ae& wey dissolved ata

suspensi on was Rpr.epare ushi n Ien| sue o
magB Gricametion LI PRHER i LATORRYA Heuog s bRaFETE ge 4 at 70°C.
Upé'§ bcﬂﬂm@ nar?éfﬁ%léﬁbﬁ a3 %ﬁ*ﬁédd EoSR vli't% Qt'ﬁdfe§'3 YIBA AStvad-@dictved in

MO . s were positively enriched by using

dimgithyl smlngdQ:fDMééﬂé -ty santhiragiio poid4ArdlAAY wlas pushased from

siefiRabboifig SR EREAR IR or < gui del i nes (M I teny

Bi otec, Bergi sch @ adbach, Germany). Purity was

Induction and assessment of arthritis

Male DBA/1 mice (8-12 weeks old) were immunized intradermally at the base of the tail
with bovine type II collagen (200 pg) emulsified in complete Freund’s adjuvant (CFA,;
Difco, West Molesley, UK). Arthritis was monitored clinically using the following scoring
system: 0 = normal, 1 = slight swelling and/or erythema, and 2 = pronounced oedematous
swelling. Each limb was graded, giving a maximum score of 8§ per mouse. In addition,

paw-swelling was measured using callipers.

Histopathological assessment of arthritis was carried out in a ‘blinded’ fashion on
decalcified haematoxylin and eosin stained sections using a scoring system as follows: 0,
normal; 1, minimal synovitis without cartilage/bone erosion; 2, synovitis with some
marginal erosion but joint architecture maintained; 3, severe synovitis and erosion with
loss of normal joint architecture. This research was approved by the local ethical review

process committee and by the Home Office of Great Britain.



assessed by flow cytonetric analysis (B cell >90% CDI
9+, T cell >90% CD4+). Cells were cultured at 5 x 105
w@eiobazass3 in 200mM conpl ete RPM, as above, i nPEI/AU106/000649
bottom 96- well plate and cultured for 72h. B cells
were stinulated with anti-CD40 nonocl onal anti body
(10mg/m; BD), and T cells were stinmulated with 5ng/nl
pl at e- bound anti-CD3 (ebi oscidénces) plus 5ng/ n
sol ubl e anti-CD28 (ebiosciences). 3,4-DAA, 3-HAA or
vehicle (DMSO was added at graded concentrations
i mredi ately prior to stinulation. 48 hours after
stimulation, 100OM culture nediumwas collected, and
Serzan F”é”'\%y@eﬁlﬂ@éddmet’dﬂﬂ nCi 3H t hymi di ne per vel | for
18h. Cells were then harvested and pl ates assessed for
thym di ne i ncorporation. Each assay was perforned on a

ELi$ Aipiates @Muri2, URbAGIOUK,) werdehted with © L%WE[I bfbo%lﬁeedﬁ lafssolved

as es in the culture medi um by
OV%FBI:%?% §H§fﬁﬁ' . %Mé%rssﬁﬁ@ntalwngw %MLNMA p&héﬁ}ablpcﬁ'ddamth 2%
By ses ior to
bof')iﬁb Eenlfﬂ;}g etﬁlﬁllci)]l% agnﬁ Sl gfgab\éfed R, g@m s D test 5% &

requ@n@mwﬁlo Wias mCﬂlgleﬂ koﬁrkeac%pmet Bou?ndﬁhoa‘l\ﬁg((} %@@Tlg;gr Eg@%‘ﬁ%s
S or venicle a =

aef§EE RF iapan %&%Eﬂ%a%w@t%w Ftioase lg6h IgG byr TeG2a,

fol WKy DB BE RO iRk &%s ﬁs&?c?g%@d%gs ess

mechani cal hyperal gesi a an aS| Pl ant ar
Test (Hargreaves test) was used to assess thernal

han|cal hyper al gesi a was assessed by
Ang%gﬁyﬁwzqr{%flﬁg? egP?{ﬁf‘?or ce to the hind paw at the

rate of 3g/second, and measuring the force required to
eli |ft| ng of the paw. Thermal hyperal gesia was
Ing&g@ggf eéWFW?W@CQﬁomﬁ;ﬂé&éAﬁgﬂaﬁdfandroedtrehnrceeAlternatlvely,

1ng(linﬁf I?%gihg%bd@% %r&%&o?gﬁ%#gr ﬁ 8%”&(} {;ﬁ%ﬁb%}g ? 5 otf arthritis) and
3 4db4§qél \Ea_ts wldedin t'ztrealrrimnh casas] Ial’ﬁﬁigﬁie V& Sasp@idnl WaSHepi¥ed and LNC
were cultur lIQ’P‘T\/II ?&% contalnmg FCS (10% v/v), 2-mercaptoethanol (20 pM), L-
glutamine (1% w/v), penicillin (100 U/ml) and streptomycin (100 pg/ml) in the presence or
absence of type II collagen (50 pg/ml). Secreted cytokines (IFN-y, IL-5, and IL-10) were
measured after 72h. by ELISA. In brief, 96 well ELISA plates were coated with the
respective capture antibody, blocked with bovine serum albumin (2% w/v), and then
incubated with LNC culture supernatants overnight at 4°C. After washing, bound cytokines
were detected using biotinylated detect antibodies. A standard curve was generated using

known concentrations of the appropriate recombinant cytokine and the concentrations of

cytokines present in culture supernatants were estimated by reference to the standard

curve.
B and T cell Purification and activation
A single cell suspension was prepared by pushing splenic tissue through a cell strainer, and

erythrocytes were lysed using an ammonium chloride soltion (Sigma, St Louis, MO). B

cells were positively enriched by using anti-IgM microbeads (BD Pharmingen), and T cells



spinal cord was excised, fixed (10%formalin), and
enbedded in paraffin. |nmmnohistochem stry was then
w@eeboe2sesl t o detect astrocytes with a rabbit-BCI/AULHBABO0649
(glial fibrillary acidic protein) antibody (Dako
Cytomation, d ostrup, Denmark). Antibodydetection was
perfornmed usi ng an ABC peroxi dase net hod (Vect or
Laboratories, H gh Wconbe, -Blcks., U K ) (32).
Statistical analysis G oup neans were anal ysed by
one-way anal ysis of variance, followed by the Dunnett

r ts
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d D t he severj 0
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aft@ﬁétﬂlhhhtﬁﬁle dodsliAuka rﬁ&ﬁ&xﬁ%s M)Hsct&? fd héIMér? o158 With 1pci *H

type 1|1 collagen in A. clinica
thyapidineiper well tfq’fel S@aﬁeﬂh‘a’ﬁreethcmharwmedmsl flatesassedssdforeltmidine

r ned to dlffer t treat
indBh& a8, RaliBOR ks B RO B e ocbimosg NNy g 10 and
ILarlemgwa@/dsg#s@haMh {8 colehié legiual BPELIBA asabdk, day
period. In two separate experinments, a dose-dependent

reduction in both clinical scores and pawswel I i ng was

Alngf,ﬁ&%ﬁg@m&ﬁ@%% ARt pgted mice (Figure 1).

Signiticant differences

The pain thresholds of the mice were assessed prior to immunization (naive) on day of
onset (day 0) and up to 10 days following therapy with 3,4-DAA (200mg/kg/day),
dexamethasone (0.5mg/kg/2 days) or vehicle alone (n=9 per group). The Ugo Basile 37400
Plantar Von-Frey microprocessor controlled unit was used to assess mechanical
hyperalgesia and Ugo Basile 7370-6 Plantar Test (Hargreaves test) was used to assess
thermal hyperalgesia. Mechanical hyperalgesia was assessed by applying an increasing
force to the hind paw at the rate of 3g/second, and measuring the force required to elicit
lifting of the paw. Thermal hyperalgesia was assessed by applying an increasing infrared

source (intensity 50), and measuring the time required for lifting of the paw.
Immunohistochemistry

Upon completion of treatment, animals were sacrificed by CO, exposure, and the lumbar
spinal cord was excised, fixed (10% formalin), and embedded in paraffin.
Immunohistochemistry was then performed to detect astrocytes with a rabbit-anti GFAP

(glial fibrillary acidic protein) antibody (Dako Cytomation, Glostrup, Denmark). Antibody



bet ween 3, 4-DAA treated and control mce were observed
fromday 3 until the end of the treatnent period (day
waegos/123s5xlay 10 the mice were killed and the fPCEAUR@G000649
to show clinical evidence of arthritis was processed
for histology. Joints were examned 'blindly" for
severity of inflammtion and joint erosion. Again, a
cl ear dose-dependent reductid®-i nhistol ogical severity
of arthritis was observed in the 3,4-DAA-treated mce
(Figure 2). Sera fromcontrol and treated m ce were
de®BEbY $a8péBImlcd \Bing aRTARO bbfo‘kiﬂé@e Jn'etlfaG'(Ve&sPLé%%toﬁ&d High
| g&a but no dlfferences were observed between any of
Wygeanke; Bupks., G&-b(3%kre al so anal ysed for IL-10
producti on and a dose-dependent increase in
circulating IL-10 1l evels was detected follow ng
Stdtistedimemdysisi t h 3, 4- DAA (Figure 3). At the end of the
experiment draining (inguinal) LNC fromcontrol and
treated mce were cultured for 72h in the presence or
t It bl
O e S sy e PR by W e SRt Dyt
MylépledCampdsisoss gsti Wheraapprpprie@uced in the mice given
3, 4-DAA at 400 ng/ nouse (Figure 4). However, on
restinmulation with coll agen, differences between the
RegliRYPS were not significant, indicating that the
ability of the T cells to respond to antigenic
stinmulation returned to normal once the 3, 4- DAA had
em |L-5 production was
3‘% AR yje%%%r%%gn?%th 3,4-DAA, and no IL-10 was
det ected from any cultur es. The above data suggests

B@a on renoval, of DAA, LNCs regain the. abI|IA)/
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Treat ment was then sto m ce were nonitor
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3,4-DAA reduces the severity of established arthritis

The ability of 3,4-DAA to treat established CIA was tested. Mice were immunised with
type II collagen in CFA. On day 1 of clinical arthritis (the day that arthritis was first
observed) mice were randomly assigned to different treatment groups and given 3,4-DAA
(100 mg/kg/day, 200 mg/kg/day or 400 mg/kg/day) or vehicle alone over a 10 day period.
In two separate experiments, a dose-dependent reduction in both clinical scores and paw-
swelling was observed in the 3,4-DAA-treated mice (Figure 1). Significant differences
between 3,4-DAA treated and control mice were observed from day 3 until the end of the
treatment period (day 10). On day 10 the mice were killed and the first paw to show
clinical evidence of arthritis was processed for histology. Joints were examined ‘blindly’

for severity of inflammation and joint erosion. Again, a clear dose-dependent reduction in



was a dramatic reduction in arthritis severity during

the treatnent period. When treatnent was stopped on
wa@lagpeA2238xacer bati on of arthritis was observedPET/amman00649

9, although the severity of arthritis did not reach

that of the control group. 3,4-DAA influences pain,

reduces allodynia in established arthritis, and

reduces astrocytic activati.gn.. The control of

inflanmmatory pain represents an unnmet nedi cal need,

and a maj or challenge for the rheumatol ogi st. The
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pain. Thermal and nechanical allodynia wasassessed

prior to arthritis onset, on the day of _arfthritjs
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trocytic ac | vat i on has "been proposed
sumalaben with@ollagen, differdnoes lgmwemuhc groups Week not significant, indicating

T R S0 R e o
theZQQ HAAhEY géenl\l%ﬂfo‘?é’d: from2fte $8end G815 pRFucHEywhCunaffected by

acdtivation in the spinal cord in ClA was therefore
treatsmatwith 3,49Ddm, aodpbdLi rasfdetastadpym any FElfECher e

sacrificed, and GFAP i mmunohi stochem stry was

performed in the spinal cord, as a marker of

Th@%&\%%ftd §ugB6dts ¥hat b0 fenfdviabo R4FRAA, LNES tregamﬁmabmtyoto be
AP stai ning showed that there

acmmde\a@le sposi A ORI apreat ] G D ASiEF L i SCish pgt happens
in 3o W%en ‘Er%gxt%e% with 3,4-DAA is stopped. Is there a disease flare and if so, does it

occur immediately after cessation of treatment? Hence, a group of arthritic mice were
treated from day 1 to day 5 of arthritis with 3,4-DAA (400 mg/kg/day) (Figure 5).
Treatment was then stopped and mice were monitored for a further 7 days. As before, there
was a dramatic reduction in arthritis severity during the treatment period. When treatment
was stopped on day 5, exacerbation of arthritis was observed from day 9, although the
severity of arthritis did not reach that of the control group.

3,4-DAA influences pain, reduces allodynia in established arthritis, and reduces astrocytic

activation.

The control of inflammatory pain represents an unmet medical need, and a major challenge
for the rheumatologist. The question was therefore addressed of whether 3,4-DAA therapy

of established arthritis affected inflammatory pain. Thermal and mechanical allodynia was



mce with A (Figure 5f). 3,4-DAA therapy
significantly reduced the nunber of astrocytes
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nave mce. In contrast, dexanethasone did not affect
the |l evel of astrocytic activation. 3,4-DAA inhibits B
and T cellproliferation in vitro. To investigate
whet her 3, 4- DAA has i munompdul atory activity in a

manner conparable to its natural anal ogue, 3-HAA, the

anti-proliferative action of 3,4-DAA was conpared wth
3-HAA on both B and T_cells 3
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mar(l?;r ng éslklro% ic actlvgto (F‘ngllrleJ I’6¥) M?lqgﬁlﬁcatlon of GFAP staining showed that
there was a 5.5 fold increase in the number of activated astrocytes in the spinal cord of
mice with CIA (Figure 5f). 3,4-DAA therapy significantly reduced the number of
astrocytes detected to a level not significantly different from naive mice. In contrast,

dexamethasone did not affect the level of astrocytic activation.
3,4-DAA inhibits B and T cell proliferation in vitro.

To investigate whether 3,4-DAA has immunomodulatory activity in a manner comparable
to its natural analogue, 3-HAA, the anti-proliferative action of 3,4-DAA was compared
with 3-HAA on both B and T cells (Figure 7). Activation of purified B (F igure 7a) and T
cells (Figure 7b) was induced by anti-CD40, and anti-CD3/CD28 respectively, and
proliferation was assessed by ’H-thymidine incorporation. Both 3,4-DAA and 3-HAA
dose-dependently inhibited B and T cell proliferation. Inhibition of proliferation was also
observed when B cells were stimulated with LPS or anti-IgM. The ICsp for 3,4-DAA, and
3.HAA for inhibition of B cell proliferation was similar; 73 pM and 65 pM respectively.
However, the ICsy for inhibition of T cell proliferation was 28 uM for 3,4-DAA, and 100



Central pain nodels are used to test the anal gesic
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spinal cord injury (SCl). Dysesthesia is one of the
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Neuroma model

Mice are subjected to complete nerve transection at multiple locations along the sciatic
nerve resulting in the development of a neuroma at the proximal nerve stump which
consists of regenerative nerve sprouting in all directions. Mice subjected to such surgery
typically self attack and mutilate the denervated limb. The mice are then divided into three
groups: 1) tranilast; and 2) saline. The animals are then monitored using standard

behavioural tests for pain, such as the paw withdrawal threshold or paw flick latency.



1/3-1/2 thickness of the sciatic nerve is trapped in
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l'igation; the synptons |ast for over 7 nonths. Ligated
rats al so display signs of spontaneous pain in the
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The evoked pain can develop into bilateral patterns.
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Igatiton Rats are subjected to L5 ligation and exhi bit

Iong | asti ng hyperalge3|a and mechani cal all odyni a.

The rats are,.t di rou 1

P a”t”t"Zﬁ‘f’f’té‘é’i’er%@g‘g o ‘fa‘élg Ihegegtﬁlé’}r?la %lgre ItO ﬁen )
noni t or ed usi ng st andar d behaV| our al tests for pain,
such as the paw. V\Athdra reshol d

Rabsatendjectgdp digatiorotybf Bnaeyd oy Pl Sy, so that
1/3ng?1\‘71§1% Bpth{e Ecﬁﬁtﬁd ﬁ@vé’gs thdpBed &l b ligathRy. \Sich @atP Eﬁlﬁibﬁ gigns of

allodynia to Von Frey ha1r stimulation and hyperalgesia to both thermal and mechno-
noxious stimuli with hours of ligation; the symptoms last for over 7 months. Ligated rats
also display signs of spontaneous pain in the forms of paw guarding and licking on the
injury side. The evoked pain can develop into bilateral patterns. The rats are then divided
into three groups: 1) tranilast and 2) saline. The animals are then monitored using standard

behavioural tests for pain, such as the paw withdrawal threshold or paw flick latency.
L5/L6 spinal nerve ligation model (SNL) .

In this model the mice are subjected to unilateral and tight ligation of the L5 and L6 spinal
nerve at a location distal to the dorsal route ganglia. Allodynia and hyperalgesia develop
quickly after ligation, and last for at least 4 months. Although there are behavioural signs
of spontaneous pain (guarding, licking, and lifting of ipsilateral hind paw), autotomy is
absent in the SNL. The mice are then divided into three groups: 1) tranilast and 2) saline.
The animals are then monitored using standard behavioural tests for pain, such as the paw

withdrawal threshold or paw flick latency.
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Inferior caudal trunk resection model

Rats are subjected to unilateral resection of the inferior caudal trunk between S3 and S4
nerves. Mechanical allodynia and cold or thermal hyperalgesia develop within a day after
injury, and can last for weeks. The rats are then divided into three groups: 1) tranilast and
2) saline. The animals are then monitored using standard behavioural tests for pain, such

as the paw withdrawal threshold or paw flick latency.
Sciatic inflammatory neuritis model (SIN)

Rats are injected with zymosan around the sciatic nerve. In this model allodynia is seen
hours after the injection. The rats are then divided into three groups: 1) tranilast and 2)
saline. The animals are then monitored using standard behavioural tests for pain, such as

the paw withdrawal threshold or paw flick latency.



behavi oural tests for pain, such as the paw w t hdrawal
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Rats are injected daily with vincristine for 10 days
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Alternatively, rats are subjected to a continuous intravenous vincristine infusion so as to
induce in a dose-dependent tactile allodynia. The rats are then divided into three groups:
1) tranilast and 2) saline. The animals are then monitored using standard behavioural tests

for pain, such as the paw withdrawal threshold or paw flick latency.
Taxol-induced peripheral neuropathy model (TIPN)
Paclitaxel (Taxol) is an antineoplastic agent derived from the Pacific yew tree Taxus

brevifolia and is used to treat a variety of cancers, including ovarian and breast tumors,

and non-small cell lung cancet. Taxol binds to tubulin (at a site different from that used by
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pain, such as the paw withdrawal threshold or paw flick latency.
Cancer invasion pain model (CIP)

Peripheral nerve injury and neuritis models can be used to stimulate peripheral nerve
damage due to cancer invasion. Meth A sarcoma cells are implanted around the sciatic in
BALB/c mice. There animals develop signs of ..grows and compresses the nerve. Signs of
spontaneous pain (paw lifting) are also visible. The rats are then divided into three groups:
1) tranilast and 2) saline. The animals are then monitored using standard behavioural tests

for pain, such as the paw withdrawal threshold or paw flick latency.
Bone cancer pain models
Bone cancer pain is one of the most common cancer-related pains. Bone cancer can be

primary or metastatic from breast, prostate, ovary and lung tumors. Deep pain with a

burning and stabbing sensation is often described by bone cancer patents.
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The animals are then nonitored using standard
behavi oural tests for pain, such as the paw w t hdrawal
threshold or paw flick | atency. Muse cal caneus bone
cancer pain (CBC) NCTC2472 cglls are injected into
nouse cal caneus bone. Osteolysis, spontaneous pain
(paw |l i cking) and evoked pain (nmechanical and co
al l odyni a) occur 6 days after inplantation and | ast
for at least 16 days. The rats are then divided into
Ak& g@ﬁﬁg&g%g§mcé%%gﬁgﬁﬁ¢pst and 2) saline. The aninmals
en nonitored using standard behavi oural tests
for pai n, such as the paw w t hdr awal threshold or paw

Osiphfe Poe TS 24 oL 7 N Rl agge g

fenhﬁ“b@né REndhdRidnb eatel§ F&HigotsEn a@bﬂl‘cﬁ,}CEﬂ%&J nB6& &re used for this
destruction is detected within 10 days_of tunor cell

moriﬁ} Kithip §. daynef eateepa mﬂecapndéwﬁran%d kephdesirpgtion and
oste Oa%{o elge%%' b% ﬂ'f eSlg'gSS (T%ﬁ)é}ﬁg}s?éoo lltl(lCIfaHﬁp @ %ha@ﬁﬂl? r5?8{11'.];&1.160118

cur \Nl unor Ce I Nj €c
ﬂln'Ehmg)’ atdseveked pzhﬁ eraipa/cldﬂle@lfokeﬂ fiinching), agmellps chdnges in

tranl lL.a Blaagﬁr?]@ %‘?g‘lfﬁ{?g‘fhdf ghe a rral S re a&%osﬁ%ﬂpﬁowgcrin
Thf Hﬁ& AStHeAAiRAYY Wkd hEEENBhpst Y ﬁ&ﬁﬁktdan@r?_) Rand. | THekanimals are

atency. Those skilled in t e art appreci ate that
then eonitnxednisingrstabdent bdbeviohest teists fo:spaswo@lp 29 the pawovithdrawal

ati ons nodi fi cati ons ot her than those
ﬂ“?%@@l|WﬂﬂQ§kg$§€VIbed.lt is to be understood that
the invention includes all such variations and
nodi fi cati ons. The invention also includes all of the
Mogsegrdcanesnbanecssnceamin §6B8¢bns and conpounds referred
to, or indicated in this specification, individually

or collectively, and any and all conbi nations of any
NOTER4G?P célty @e dfjected thts trepse @ilcahewt homes OBteBlyisCRARcous pain

(paw licking) and evoked pain (mechanical and col allodynia) occur 6 days after
implantation and last for at least 16 days. The rats are then divided into three groups: 1)
tranilast and 2) saline. The animals are then monitored using standard behavioural tests for

pain, such as the paw withdrawal threshold or paw flick latency.
Rat tibia bone cancer model (TBC)

MRMT-1 rat mammary gland carcinoma cells are injected into the tibia bone of Sprague-
Dawley rats. Bone destruction is detected within 10 days of tumor cell injection. The
onset of allodynia and mechanical hyperalgesia are dose (tumor cell number)-dependent,
and occur within 10-12 days of tumor cell injection. The rats are then divided into three
groups: 1) tranilast and 2) saline. The animals are then monitored using standard

behavioural tests for pain, such as the paw withdrawal threshold or paw flick latency.
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conprising admnistering to said subject an effective

anount of a conpound of formula (1): wherein each of
wRibeara3sRr >2 i s i ndependently sel ected from aP&lydU2men00649

atomor a Cl-Qal kyl group, R3 and R4 are each hydrogen

atons or together form another chem cal bond, each X

is independently selected froma hydroxyl group, a

hal ogen atom a G -G alkyl_gggup or a Q G al koxy

group, or when two X groups are al kyl or al koxy

groups, they may be connected together to forma ring,

cand n is an integer from31 to_3. 3 thod.for the .
Raigville P ncag (d1.diics .%‘%:r@qu‘alﬂ B, Bpshpell %Aﬂar?ﬁlaﬁ?'eﬁt %{m&d n
un&# . el AL A SO
b 0 Q%g?%?c@gwﬁaég?Eggk%%ﬁ%%?%ﬁgg6§%iﬁﬁkgfg%?ﬁa to said

subj ect an effective anmount of a conpound of fornula

Solgrhyn SEhETCMm*rae'dlef@ffeﬂ\/Ia’n Wikes 4, FovdepRnidien P fnderser Wy
- . . J 4
Zaulo Bt by PSR oo prat Y b R AP sy

Inv@hgﬁéoﬁsa,lzobg,@brdi@a@daumr kisk heydeinrddart ¢alecoribaiataatinfoabimahfor
hydr oxyl group, a hal ogen ato a_ Cl- Cdal kyl group or
coloseatal adanprReRipvesiionpN el M@d'g}\?\%(li():bw&u% are al kyl or

al koxy groups, they may be connected together to form

, , . .

Tacf P LB 5 1ihs 1M TARRY, o pRVESIcuaP clohl ot pbdRaive pain
mochiafld padlgesicdreqiiremangs. hBain 233 34Rd 986 any one of

clainms 1-3 wherein the carboxyl group is in the 2-, 3-

. 4-pesiti.on t he omat.i j .at | ..one .
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5. The method of claim4 wherein the carboxyl group is
in the 2-position, both of Rland R2 are hydrogen atons
w@re6X21383 sel ect ed from hal ogen and Cl- Qal kOXyP@naduenos900649
2 and both X are sel ected from Cl- C4al koxy. 6. The
met hod according to claim5 wherein said conpound is
of the formula: 7. The nethod of claim6 wherein said
conmpound is selected from theglist:
2-[[3-(2-net hyl phenyl ) - 1-o0xo0-2-propenyl ]
am noj benzoi ¢ acid; 2-[[3-(3-nethyl phenyl) -
Cé - 2- propenyl] am no] benzoi ¢ aci d;
%5(4- nmet hyl phenyl ) - | - oxo- 2- propenyl ] am no] benzoi c
aci d;
| phenyl ) -1 -oxo0- 2- nyl Jamn nzoi
1. aC|[ Ej& m(et od tt%%/m%uc?mg azlalges?a 1Cr)1 a su%Jec? 2a1d n]13chod ggrggnsn?g ©

2- " |[ ([ja%nﬁﬁfﬁhﬂ% Itcpgh‘?ﬁ Xllll%%ét af? ?flh s @R ORRHY b a’,aSBIH]S)JLBS 1¢ ?drmula D:

1- oxo- 2- propenyl]an1no]ben20|c aci d;

2-[[3-(2-propyl phenyl) - 1-oxo-2-propeny|
am no] benzoi ¢ aci d; 3
2- [[3 (3 propylphenyl)

2-[[ 3-(3- hydr yl ) -1 - BRo- 2- propenyl ] ani no] benzoi ¢
aci d; )

2-[[3-(4-h§éwoxyphenyl)-I- 0- 2- propenyl ] anm no] benzoi c
acid; 2-[[3-(2- chloropheny - 1- oxo- 2- propenyl ]
an1no]ben20|c acid; 2-[[3-(3-chl orophen

oXgiepein p@(ﬁ@fﬂ]] angR ng}@énqmlp@tlja@ql@pted f\;m)n-a hydrogen atom or a Cy-
2 [ 4aﬁ<§I éi%h}g MEPIRTA e Lac%)i%dgoggﬁ AN togetﬁeg]tb T anotier

[ [ ghélﬁrcbl brardo pindr¥ ig) intlep@xderdtyseleoed it dnd AhReloReNEBIS, a halogen
aci

[ [ 3195 CubrBl Ao on a GGk g gseny of avken sy'e Enzrewes are alkyl
aci @y atkoks gﬁcﬂapg | ey QIQ? 80 ¥bdriebted to%ather to form a ring, and n is an
- 0X0- 2- propenyl ] am no] benzol ¢ ac
[ mtégerkfmmnmhényl )- 1-oxo-2-propenyl ] am no] benzoi c
aci d,
2. A method for prophylactically inducing analgesia in a subject, said method
comprising administering to said subject an effective amount of a compound of

formula (T):

CO,H

@

wherein each of R! and R? is independently selected from a hydrogen atom or a C;-



-[[ 3- (3-bromophenyl ) - 1-oxo-2-propenyl]anm no] benzoic
acid; -[[3-(4-bronophenyl) -
\Naamm0225propenyl]anlno]ben20|c aci d; PCT/AU2006/000649

-[[3-(2, 3-di met hoxyphenyl ) -

1- oxo- 2- propenyl ] am no] benzoi ¢ aci d;

-[[3-(3, 4-di net hoxyphenyl ) -1 - oxo- 2- pr openyl ] am no] benz

oic acid; -[[3-(2, 4-di met hoxyphenyl) -

1- oxo- 2- propenyl ] am no] benzoi ¢ aci d;
-[[3-(2, 3-di et hyl phenyl ) -

1[ F@@ lé/l grrogg,(e]@y q.,\{}i'alg] ]‘ip;lnﬁ %rg ge%catoms or together form another

lergcaﬂ’ bORE X ﬁ'i@ ek Gél‘i’d}ﬁsefl’&'téill from a hydroxyl group, a halogen
4-'di rret hyl phenyl ) - T - 0xo- 2- propenyl | am no] benzo
[ c &mmda C;-Cyalkyl group or a C 1-Cqalkoxy group, or when two X groups are alkyl

- LISk RNy RIS e cbiheRiogeRb B b b Al k4R

[ [l%te(ggn AoddilabhBoxyphenyl ) - | - oxo- 2- propenyl ] am no] benzo
i c aci

-[[3-(2, 4-di et hoxyphenyl ) -1 - oxo- 2- propenyl ] anm no] benzo

3. ' ¢ ﬁ%ghod fok Hicltfeattndllt Q{‘-@/BP@’Q?H%X S é)'f a condition in a subject, which

ropenyl]am no c’ acl
[ [ &nﬁ&xoﬁ-ld clmmmms;z@ besymptdmsoofpalt, paid petlydd comiprojigenz

0|c
@jtsrlag b it syhiert apefertivasermt phh eappunt A dp s (O:
0|c aci
-[[3-(2, 3-di et hyl phenyl ) - | - oxo- 2- propenyl ] am no] benzoi
c acid; [[3(34d|ethglphenél)-l
- 0X0- 2- propenyl]anlno] aci d;

[[3-(2,3
ic acid; -[[

- 0X0- 2 pr yl ] am no] benzoi ¢ aci d;
-[ [ 3- (2- met hoxy- 3- nethylpH@hyI)

L SRS LREH bR RSB L e s e O

] bepzQiA A&ipIR> and R* are each hydrogen atoms or together form another
chemical bond, each X is independently selected from a hydroxyl group, a halogen
atom, a C;-Caalkyl group or a C;-Csalkoxy group, or when two X groups are alkyl
or alkoxy groups, they may be connected together to form a ring, and n is an
integer from 1 to 3, for a time and under conditions sufficient to inhibit or reduce

said pain.

4, The method according to any one of claims 1-3 wherein the carboxyl group is in
the 2-, 3- or 4-position of the aromatic ring, at least one of R! and R? is a hydrogen
atom, R? and R* taken together form a chemical bond and n is 1 or 2 and each X,
which may be the same or different, is selected from halogen, C,-C4 alkyl or

C;i-Caalkoxy.

5. The method of claim 4 wherein the carboxyl group is in the 2-position, both of R!



-[ [ 3- (2- et hoxy- 3- net hyl phenyl ) -
1- oxo- 2- propenyl ] am no] benzoi ¢ aci d;

WO pjogatBsiret hoxy- 4- net hyl phenyl ) - | - oxo- 2- pr opePgT/AERG06/000649
] benzoic acid; -[[3-(2-nmethoxy-3-chl orophenyl) -
1-oxo-2-propeny|]an1no]benzoic aci d;

-[[3-(3-net hoxy- 4-chl or ophenyl ) -1 - oxo- 2- propenyl ] am no
] benzoi c aci d; -56

-[[3-(2- nethoxy 3- chlorophenyl)-l-oxo 2- propenyl ] am no
] benzoic acid;2-[[3-(2- nethoxy 4- chlorophenyl)

1- oxo am n c

2. [P AR BOEs HoRG AR R BRERVEY Somblelosenng feligry nd n
no] Ren#QAi ot e selected from C1-C4a1kox

2-[[3-(3- net hoxy- 4- hydr oxyphenyl )-I - 0X0- 2- propenyl ] am

no] benzoic acid; 2-[[3-(2-nmethoxy-3

-h 0 r g ] -
6. 5"V b %&E@@#&d&g?ﬁ O BLARRIN <dia WAGLRE N . ABhth
an1no]ben20|c acid; 2-[[3-(3,4-trinethyl enephenyl) -
1- oxo- 2- propenyl ] anino]benzoic acid; 2-][3-(2
s3-trinet hyl enephenyl) -1 -oxo- 0] benzoi c
acid; 2-[[3-(3,4-nethyl enedio
1- oxo- 2- propenyl ] ani no] benzoi
2-[[3-(3,4-et
] benzoi c acid. . g 1
wher ei n sai conpo nd is 2-[[3-(34- dlnethox§%%enyl)-
1- oxo-2-pro 1 no] benzoi c acid. 9. The nethod
according to ne of clains 1-8 wherein said pain
is inflanP@tory pain. 10. The nethod according to
claim9 wherein said inflaf@ptory pain is associated
wi th cancer, infection, inflanmmation, autoinmune
condi tions, AIDS, kidney disease, nultiple sclerosis,
headache, childbirth, nenstruation or a post-operative
surgical condition.. 11. The nethod according to claim
7. 10 Thehrthdvdsoficthialg whereiuneiddbontpotad is lactedraah diedist:

nyl ] am no

2-[[3-(2-methylphenyl)-1-ox0-2-propenyl]aminoJbenzoic acid;
2-[[3-(3-methylphenyl)-1-0x0-2-propenyljamino]benzoic acid,;
2-[[3-(4-methylphenyl)-1-0xo-2-propenyljamino]benzoic acid;
2-[[3-(2-ethylphenyl)-1-0x0-2-propenyl]amino]benzoic acid;
2-[[3-(3-ethylphenyl)-1-oxo0-2-propenyl]amino]benzoic acid;
2-[[3-(4-ethylphenyl)-1-ox0-2-propenyl]amino]benzoic acid,
2-[[3-(2-propylphenyl)-1-oxo-2-propenyljamino]benzoic acid;
2-[[3-(3-propylphenyl)-1-oxo0-2-propenylJamino]benzoic acid;
2-[[3-(4-propylphenyl)-1-oxo-2-propenyl]amino]benzoic acid;
2-[[3-(2-hydroxyphenyl)-1-oxo-2-propenyljamino]benzoic acid;
2-[[3-(3-hydroxyphenyl)-1-0xo-2-propenyl]lamino]benzoic acid;
2-[[3-(4-hydroxyphenyl)-1-oxo-2-propenyl]amino]benzoic acid;
2-[[3-(2-chlorophenyl)-1-oxo0-2-propenyl]amino}benzoic acid;
2-[[3-(3-chlorophenyl)-1-o0x0-2-propenylJamino]benzoic acid;
2-[[3-(4-chlorophenyl)-1-ox0-2-propenyljamino]benzoic acid;



arthritis, system c |upus erythematosus or

osteoarthritis. 12. The nmethod according to claim3
wob@eara3ssai d condition is cancer, infection, PCT/AU2006/000649

i nfl ammati on, autoi mune conditions, AIDS, kidney

di sease, multiple sclerosis, headache, childbirth,

menstruation or a post-operative surgical condition.

13. A method of downregul atishg anal gesia in a subj

ect, said nethod conprising adm nistering to said

subject an antagoni st of a conpound of fornula (I) or

h [ ] t abl [.t .th f.14. Th
e PhBa Gt baramay V-0 S breeni ety b e of n
53'21[[§1{§Jfﬁ1%¥015h§n}@) W-pro}a@nyl]-%ﬁnéﬂ%lwc asgording to

m 14 wherein said human. 16. Use of a
coraab:af(él fblbrdpdiﬁml)-é qxp)2-pmemd]amln@.]2@nnmc ®idiand R2 is

nt | ed 0 or a Cl-
S aietlen M R R R e TR e
t oge{[REB-brérhopteh fal)hedsx@n@mpmyl]hﬁmd]beamh addi s
i ndependent |y ected froma u,
hal %E{ér(%kwmpl&n@)é @w%pr@qeaﬁﬂaram@e@im %eﬁk oxy
gr oy 0
o iPe- G Uyl R Shepd ik pRp bR
and2-f{3(3 Mmemoagp}tenyt)dm&o-ﬂfpr@enyﬂamin@]bmn@ﬂt:aictdur e of

P Ry D P Ertsp oy e B abdsy S el
whes i3 2%1%1&39@@%%19@ -106xd- %Eﬁﬁeﬁylﬁalrﬁmb]’&ﬁﬁ@& acid;

analge3|a according to clains 16 wherei n t he
car boRyB, @dlm@ml@eml)ﬂh@c@-pr@enmlﬂammplmnmlé Acids t he

e A
and 3@, 3ldiethoRytedy Bachk oX2-prépealijaminolientdie asidpe or
different, is selected from hal o C4 .al kyl or
1. 2ok Gty ey IS8y Bl HEBY GBI e R P B n 1 he
car ?—?ﬁg\[@,@&@%x&ﬁleﬂ?lﬂlhgxc?Z-Q)?ocﬁeB&ﬂ’eﬂmngPJeﬁz&E acid;
2-[[3~(2,3-dipropoxyphenyl)-1-oxo-2-propenyl]amino]benzoic acid;
2-[[3-(3,4-dipropoxyphenyl)-1-oxo-2-propenyl]amino]benzoic acid;
2-[[3-(2,4-dipropoxyphenyl)-1-oxo-2-propenyl]amino]benzoic acid;
2-[[3-(2,3-diethylphenyl)-1-ox0-2-propenyl]Jamino]benzoic acid;
2-[[3-(3,4-diethylphenyl)-1-oxo-2-propenyl]amino]benzoic acid;
2-[[3-(2,4-diethylphenyl)- 1-0x0-2-propenyl]Jamino]benzoic acid;
2-[[3-(2,3-dipropylphenyl)-1-oxo-2-propenyl]amino]benzoic acid;
2-[[3-(3,4-dipropylphenyl)-1-oxo-2-propenyl]amino]benzoic acid;
2-[[3-(2,4-dipropylphenyl)-1-oxo-2-propenyl]amino]benzoic acid;
2-[[3-(2-methoxy-3-methylphenyl)-1-0x0-2-propenylJamino]benzoic acid;
2-[[3-(3-methoxy-4-methylphenyl)-1-oxo-2-propenyl]amino]benzoic acid;
2-[[3-(2-methoxy-3-methylphenyl)-1-oxo-2-propenyl]amino]benzoic acid;
2-[[3-(2-methoxy-4-methylphenyl)-1-oxo-2-propenyl]amino]benzoic acid;
2-[[3-(2-methoxy-3-chlorophenyl)-1-0xo-2-propenyljamino]benzoic acid;
2-[[3-(3-methoxy-4-chlorophenyl)-1-0xo0-2-propenyl]amino]benzoic acid;
2-[[3-(2-methoxy-3-chlorophenyl)-1-oxo0-2-propenyl]amino]benzoic acid;



Rl and R2 are hydrogen atons and X is selected from
hal ogen and Cl-C4al koxy and n is 2 and both X are

wa@edloeaesd f r om Cl- C4al koxy. 19. Use accordi ng tBCT/AHRIUG/000649

10.

11.

12.

13.

18 wherein said conpound is of the formula: 20. Use
according to claim19 wherein said conmpound is
selected fromthe |ist:

2-[[3-(2- et hyl phenyl ) -1 - ox@g2- propenyl ] am no] benzoi c
aci d;

2- [3 (3- et hyl phenyl ) -1 - oxo- 2- pr openyl ] am no] benzoi c
aci d;

2 2 H31G@-methexa-fshlopaphenslint wxo-2sprnpenyamine e 4ihatitic

ac'ﬂgﬁ % -methoxy-3 -hydroxy}lahenyl) 1-0x0-2-propenyl]amino]benzoic acid;
et hyl'phenyl) 0X0- 2- pr openyl flam no] benzoi c

aC|23|[[3£(3{1{1@h()>3y-é{hbrghophﬁwpy§) 11oxsx3-propenglemino]benzoic acid;

amoi: &32@”2 %gﬁ{%&é%’gﬁé etoh -pggpe%} ]gumno]benzow acid;
2- [4- ﬁs(@ rﬁétﬁ@w H’h@ﬂﬁﬂx}qalﬂen%& axqumfmm]ammom@@a 20id¢
acid; 2-[[ ﬁ enyl ) - 1- oxo- 2- pr.openyl ]

ami %Hﬁﬁé,ﬂz’@m@thﬂp@p enyl)- 1-ox0 2-propenyljamino|berizoic acid;

gJ%ﬁ%&ﬁ@?@%ﬁﬂ%‘é&lﬂé di%%%ﬁﬂ}fgg %Ig% fenzoic

am 21{Z{Bk(6mmieﬂ1y&mbdipxyphenyl) 1- oxo—2-propenyl]am1no]benzo1c acid; and
am E’[]?’(bérﬂzh %%ﬁ hen egyl)ll %?(8—2%1%{331%?{%1'&10]benzoic acid.

2-[[3-(4- hydroxyphenyl) 1- oxo- 2- propenyl ]
am no] benzoi c aci d;

2- [ Tiz> hethoti laocarging fhy £lpiant 7 (Wh@rfzn paig gemppqln%m%[d}-&%ﬁz oi c
o Ry B g0 A ez R GRE"Y

2 [[3 (4-chl orophenyl ) -1 -o0xo- 2- propenyl ] am no] benzoi ¢

> [ Tl;ga ethod geespine iy Ay q>neda&91%m|§ AopwhgicinspidipgiB éipfppmatory
aci 2-[[3 -(3-fluorophenyl)-1-o0xo0-2-propenyl ]

ami o?ben20|c aci d; '

2 [[3 (4- quorophenyI)-I-oxo 2- propenyl ] am no] benzoi c

[[“éhe( method aspmaingty clain 2 ovhereip sHdipfamrAicRePHR it eciated with

aci e, Erﬁéét?bn BY ! dutoimmune conditions, AIDS, kidney disease,
1- oxo- 2- propeny am no| benzoi ¢ aci d;
multiple sclerosis, headache, childbirth, menstruation or a post-operative surgical

condition..

The method according to claim 10 wherein said autoimmune disorder is rheumatoid

arthritis, systemic lupus erythematosus or osteoarthritis.

The method according to claim 3 wherein said condition is cancer, infection,
inflammation, autoimmune conditions, AIDS, kidney disease, multiple sclerosis,

headache, childbirth, menstruation or a post-operative surgical condition.

A method of downregulating analgesia in a subject, said method comprising
administering to said subject an antagonist of a compound of formula (I) or a

pharmaceutically acceptable salt thereof.



-[[ 3- (4- bronophenyl ) - | - oxo- 2- pr openyl ] am no] benzoi c
acid; -[[3-(2,3-di nmet hoxyphenyl) -
wa2e%0285pr openyl ] am no] benzoi ¢ aci d; PCT/AU2006/000649
-[[3- (3, 4-di mret hoxyphenyl ) -
1- oxo- 2- propenyl ] am no] benzoi ¢ aci d;
-[[3-(2, 4-di met hoxyphenyl ) -
1- oxo- 2- propenyl]an1no]benz c acid;

-[[3-(2,3 dlnethylphenyl)-l-gxo 2- propenyl]anlno]benzo
ic acid; -[[3-(3,4-diniethylphenyl)-
1-oxo-2-propenyl]an1no]benzoic aci d;

[[3 (2, 4-di net hyl phenyl ) -1 - oxo- 2- propenyl ] am no] benzo

14. ’g%:'(rgetgocclj aceor dm% p%ar#y?tie qf c(l)a)l(%ls 1grv(\)l%eerer:]1 S]alad rﬁuﬁjoec 13 rellzr%ammal
|c acid; -[[3-(3,4- dlethoxyphenyl)

15. [[ﬁ‘%(fgetﬁrggg‘%@ E'a%glﬁlf?()? Besein %@P’aamhlﬁ a8 benzo

ic acid; -[[3-(2,3- dlpropoxyphenyl)
1- oxo- 2- propenyl ] am no] benzoi ¢ aci d;

16.- [[Gmiazwxmnpmné@f (@):- | - oxo- 2- pr openy! | ani no] benz
oi C aci
-[[3-(2, 4-di propoxyphenyl ) -1 - oxo- 2- propenyl ] am no] benz
oic acid; -[[3-(2,3-diethyl phenyl)-I
- 0X0- 2- propenyl ] ani no] R&nzoi cQaci d;
, 4-di et hyl phenyl ) - penyl] m no] gQenzoi c
aC|d -[[3-(2,4 [

- [ [ 3-(2, 3-di - oxo- H pr openyl ] am2r1o] benzo
ic acid; -[] -fli propylphenyl) -1

I c acid;
-[[3-(2, 4-@)pr opyl phenyl ) -
1- oxo- 2- propenyl ] am no] ben@pi ¢ aci d;
-[ [ 3- (2- et hoxy- 3- net hyl phenyl ) -

1o BREFR! hLATRAR §i§%kHeted from a h ]
I g@?rgmoéa %PR 4@&&& 19@%%% 5 lef_égt)e(:o_ ro_nr;J a o%’%rr?)%ler]l atom or a C,
arri el @Z@JPC ehdR" are each hydrogen atoms or together form another

] b e%}‘%ﬂl‘&a g,xe%cf% K'E ti@&’ep%l%nﬁy %elect & 101'0 rox% @urﬂ A galogen
atom, a C1-Cjalkyl group or a C;-Csalkoxy group, or when two X groups are alkyl
or alkoxy groups, they may be connected together to form a ring, and n is an
integer from 1 to 3, in the manufacture of a medicament for the treatment of a
condition in a mammal, which condition is characterised by pain, wherein said

compound of formula (I) induces analgesia.

17.  Use according to claims 16 wherein the carboxyl group is in the 2-, 3- or 4-position
of the aromatic ring, at least one of R! and R? is a hydrogen atom, R? and R* taken
together form a chemical bond and n is 1 or 2 and each X, which may be the same

or different, is selected from halogen, C;-C,4 alkyl or C;-Cjalkoxy.

18.  Use according to claim 17 wherein the carboxyl group is in the 2-position, both of
R! and R? are hydrogen atoms and X is selected from halogen and C;-Cqalkoxy and
n is 2 and both X are selected from C;-C4alkoxy.
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20.

-[ [ 3- (2- et hoxy- 4- net hyl phenyl ) -
1- oxo- 2- propenyl ] am no] benzoi ¢ aci d;

] benzoi ¢ aci d;
-[[ 3- (3- et hoxy- 4- chl or ophenyl ) - | - oxo- 2- propenyl ] am no
] benzoi c aci d;

-[[3-(2- nEthoxy 3-chl or ophegyl.) - | - oxo- 2- propenyl ] am no
] benzoi ¢ aci d;

-[[3-(2- nethoxy-4-ch|orophenyl)-l-oxo-2-propeny|]an1no
] benzoi ¢ aci d;

-[ [ 3- (2- met hoxy- 3- hydr oxyphenyl ) - | - oxo- 2- propenyl ] am n
0] m@%h | claih 18 &&rﬂﬁ%ﬁﬁ&nﬁbﬁﬂ@fs@fyw R hlas

1- ox0-2-pro enyfﬁ am no] benzoi c acid
2-[[3-(2-nmet hoxy- 3- hydroxyphenyl)-l-oxo 2- propenyl ] am
no] benzoi ¢ acid; 2-[[3-(2-nethoxy-4-hydroxyphenyl) -
1- oxo- 2- pr openyl ] am no] benzoi . =
2-[[3-(3, 4-trimet hyl enephenyl
benzoic acid; 2-[[3-(2,3-tri

1- oxo- 2- prope aci e
2-1[3-(3, 4- i enyl ) N'- oxo- 2<pr opepl ] am n
o] benzoi ¢ af}i d; H

2-[[3-(3, 4- gt byl epedi oxyphenyl ) -1 - oxo- 2- propenyl ] am no
] benzoi ¢ acid: 1. Use according to claim20 wherein
sai d congddmnd is 2-[[3-(3, 4-di met hoxyphenyl ) -

1- oxo- 2- propenyl ]. am no] be@®oi ¢ acid. 22. Use
according to any one of clains 16-21 wherein said pain
is inflammatory pain. 23. Use according to claim 22

whegr&l &cﬁ ﬁjg fo%éﬂ%ﬁ’&&n’%ﬁid"bdnﬁaoﬁﬁ& aCleplcRd Wik e list:

cancer, ectlon I nfl anmat i on, "aut oi nmune
condi ti ons Al DS, kidney disease, nultiple sclerosis,

bi rt t t ti
i ic Al L I e S R AR
Whez ﬂ30(3slﬁbﬁy@ué®1jrm¢ﬁs-2dp@9ém]amlﬁo]bmmcm .d
arthritis, system c |upus erythematosus or

ost 206 @hmethylpherpd)- 10z e-2aproppwilleg ingd benzgicacid wher ei n

sai 9—[ﬁg&getﬁ§18ﬂeﬂy§)-1-oxo-2-pr0penyl]ammo]benzmc acid;
2-[[3-(3-ethylphenyl)-1-ox0-2-propenyl]aminojbenzoic acid,
2-[[3-(4-ethylphenyl)-1-ox0-2-propenyl]amino]benzoic acid,
2-[[3-(2-propylphenyl)-1-oxo-2-propenyl]amino]benzoic acid;
2-[[3-(3-propylphenyl)-1-oxo-2-propenyljamino]benzoic acid;
2-[[3-(4-propylphenyl)-1-oxo-2-propenyljamino]benzoic acid;
2-[[3-(2-hydroxyphenyl)-1-oxo-2-propenyl]amino]benzoic acid,
2-[[3-(3-hydroxyphenyl)-1-oxo0-2-propenyl]amino]benzoic acid;
2-[[3-(4-hydroxyphenyl)-1-oxo-2-propenyl]amino]benzoic acid;
2-[[3-(2-chlorophenyl)-1-oxo-2-propenyl]amino]benzoic acid;
2-[[3-(3-chlorophenyl)-1-0x0-2-propenyljamino]benzoic acid;
2-[[3-(4-chlorophenyl)-1-oxo-2-propenyljamino]benzoic acid;
2-[[3-(2-fluorophenyl)-1-0xo-2-propenyl]amino]benzoic acid;
2-[[3-(3-fluorophenyl)-1-oxo0-2-propenylJamino]benzoic acid,
2-[[3-(4-fluorophenyl)-1-oxo-2-propenyl]amino]benzoic acid,

chl or ophenyl ) - I - 0xo- 2- pr opePgT/AENG06/000649
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2-[[3~(2-bromophenyl)-1-o0x0-2-propenyl]amino]benzoic acid,;
2-[[3~(3-bromophenyl)-1-oxo-2-propenyl]amino]benzoic acid;
2-[[3-(4-bromophenyl)-1-oxo-2-propenylJamino]benzoic acid;
2-[[3-(2,3-dimethoxyphenyl)-1-0x0-2-propenyl]amino]benzoic acid;
2-[[3-(3,4-dimethoxyphenyl)-1-oxo0-2-propenylJamino]benzoic acid;
2-[[3-(2,4-dimethoxyphenyl)-1-oxo-2-propenyljamino]benzoic acid;
2-[[3-(2,3-dimethylphenyl)-1-0x0-2-propenyl]amino]benzoic acid;
2-[[3-(3,4-dimethylphenyl)-1-oxo-2-propenyljamino]benzoic acid;
2-[[3-(2,4-dimethylphenyl)-1-ox0-2-propenyljamino]benzoic acid;
2-[[3-(2,3-diethoxyphenyl)-1-0x0-2-propenyl]amino]benzoic acid;
2-[[3-(3,4-diethoxyphenyl)-1-0x0-2-propenyljamino]benzoic acid;
2-[[3-(2,4-diethoxyphenyl)-1-0x0-2-propenyl]amino]benzoic acid;
2-[[3-(2,3-dipropoxyphenyl)-1-oxo-2-propenyljamino]benzoic acid;
2-[[3-(3,4-dipropoxypheny1)-1-0x6-2-propenyl]amino]benzoic acid,
2-[[3-(2,4-dipropoxyphenyl)-1-oxo-2-propenyl]amino]benzoic acid;
2-[[3-(2,3-diethylphenyl)-1-ox0-2-propenyljamino]benzoic acid;
2-[[3-(3,4-diethylphenyl)-1-oxo-2-propenyljamino]benzoic acid;
2-[[3-(2,4-diethylphenyl)-1-oxo-2-propenyl]amino]benzoic acid,
2-[[3-(2,3-dipropylphenyl)-1-oxo-2-propenyl]amino]benzoic acid;
2-[[3-(3,4-dipropylphenyl)-1-0x0-2-propenyl]amino]benzoic acid;
2-[[3~(2,4-dipropylphenyl)-1-oxo-2-propenyljamino]benzoic acid;
2-[[3-(2-methoxy-3-methylphenyl)-1-oxo0-2-propenyl]amino]benzoic acid;
2-[[3-(3-methoxy-4-methylphenyl)-1-ox0-2-propenyl]amino]benzoic acid;
2-[[3-(2-methoxy-3-methylphenyl)-1-0xo-2-propenylJamino]benzoic acid;
2-[[3-(2-methoxy-4-methylphenyl)-1-ox0-2-propenyl]Jamino]benzoic acid;
2-[[3~(2-methoxy-3-chlorophenyl)-1-o0x0-2-propenyl]aminojbenzoic acid;
2-[[3-(3-methoxy-4-chlorophenyl)-1-oxo-2-propenyl]amino]benzoic acid;
2-[[3-(2-methoxy-3-chlorophenyl)-1-oxo-2-propenyl]amino]benzoic acid;
2-[[3-(2-methoxy-4-chlorophenyl)-1-oxo-2-propenyl]amino]benzoic acid;
2-[[3-(2-methoxy-3-hydroxyphenyl)-1-oxo0-2-propenyl]amino]benzoic acid;
2-[[3-(3-methoxy-4-hydroxyphenyl)-1-ox0-2-propenyl]amino]benzoic acid;
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2-[[3-(2-methoxy-3-hydroxyphenyl)-1-oxo-2-propenyl]aminojbenzoic acid;
2-[[3-(2-methoxy-4-hydroxyphenyl)-1-oxo-2-propenyl]amino]benzoic acid;
2-[[3~(3,4-trimethylenephenyl)-1-0x0-2-propenyl]amino]benzoic acid;
2-[[3-(2,3-trimethylenephenyl)-1-oxo0-2-propenylJamino]benzoic acid;
2-[[3-(3,4-methylenedioxyphenyl)-1-ox0-2-propenyl]Jamino]benzoic acid; and
2-[[3-(3,4-ethylenedioxypheny!)-1-oxo-2-propenyl]amino]benzoic acid.

Use according to claim 20 wherein said compound is 2-[[3-(3,4-dimethoxyphenyl)-

1-ox0-2-propenyljamino]benzoic acid.

Use according to any one of claims 16-21 wherein said pain is inflammatory pain.
Use according to claim 22 wherein said inflammatory pain is associated with
cancer, infection, inflammation, autoimmune conditions, AIDS, kidney disease,
multiple sclerosis, headache, childbirth, menstruation or a post-operative surgical

condition.

Use according to claim 23 wherein said autoimmune disorder is rheumatoid

arthritis, systemic lupus erythematosus or osteoarthritis.

Use according to claim 24 wherein said condition is

Use according to any one of claims 16-25 wherein said subject is a mammal.

Use according to claim 26 wherein said mammal is a human.



