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4- HYDROXYTHI OBENZAM DE DERI VATI VES OF DRUGS

Thi sappl i cati oni sfil edasaConti nuati on-i n-Part of
WOROTR/@#A806/ 000484, filed March 31, 2006, wWH@EHCANVNGE2TS

priority to PCT/ CA2005/0 [ 005.
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the drug. BACK | ON Nitric
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(CBS) or cystathionine gamma-1yase (CSE), both using
pyridoxal 5'- ?M BNO/OF THEINBENTIONa cof act or .
It is beI i eved that H2S stinul ates ATP-sensitive
pot a apnel \% I .
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al so been shown to be a vasodilator and can suppress
| eukocyt e adherence to the vascul ar endot helium
(Wang, 2002; Fiorucci et al., inhibition of hydrogen
sul fide generation contributes to gastric injury
caused by anti-inflammatory nonsteroidal drugs.
Gastroenterol ogy. 2005; 129:1210-1224). Further,
Fiorucci et al. (2005) have 15 denonstrated that
pretreatment with an H2S donor can di mnish the
severity of NSAIDinduced gastric danmage in the rat.
It is believed that the production of endogenous H2S
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wo R doolagt € t o gastric nucosa’

20 (NSAI Ds) have been shown to have an inhibitory
effect on the CSE-H2S pathway i n gastrointestinal
mucosa (Fiorucci, S. et al). This effect may
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pharmacological modulation of H,S ievels could be of potential therapeutic

value.

It is also thought that HoS may have a role in cardiovascutar pathology
and, as such, its leve! should be examined in patients with various risk factors
of atherosclerosis such as arterial hypertension, hyperlipidemia, diabetes
mellitus, etc. Given that H2S is quenched by reactive oxygen species (ROS)

 (Whiteman, M. et al, The novel neuromodulator hydrogen sulfide: an

endogenous peroxynitrate 'scavenger'?, J Neurochem. 2004; 90: 765-768), and

considering the importani role of oxidative stress in many diseases such as
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Bronchodi |l ators, for exanple, sal butanol, etc., are
used in the treatnent of asthma and bronchitis and
drugs active on the cholinergic systemare used in
wdslhhelep@ es such as urinary incontinence. TRei/A2007/601273
adm ni stration can produce side effects affecting the
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showi ng an i nproved therapeutic perfornmance, La,
having a | ower toxicity and/or higher efficacy, so
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n$paﬁaoiagneia!)cobdmommfmmatimmeﬁsor exhi bit reduced side
effects or both. The conpounds of the present

' nveﬂﬁﬁb@&.fgf RAUEE IS0 BB HlnS Q@ertrbﬂnwﬂ b{&crm%ntmrai

'S concentrations. Wthout being bound
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physi ol ogi cal range, may contribute to a drugs
enhanc
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dielf haver high MidﬁgmpwnLde@f Oftdn@ms[ eseny whithene ittenstomach

Csinaly |
A PEL0E g TR AR50 VRS Yol menngpes
pathdmgieer df ensiaties stedtss. than was observed when the dr ug

itself was adm ni stered. A reduced propensity to

el evahgidmdiad 9iru§§3%ree%pléeq‘1%ﬁné %aceassmoﬁmaaml dre
side effects frequently seen wth prol onged use. of

chigrastesized Hy arrRrys. lolerahilign @sprgrllyt in M@?’@@P@ ngiieeR @f
chideavdewd or its salt having the general fornula:
A-Y-X(Formula |I) wherein Ais a statin, Y is selected

B e LoD R R T
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stress and/or endothelial dysfunctions, without showing the drawbacks of the
drugs of the prior art.
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Nz , whereby when Y.is zero, the conpound may be a
salt of A and K In accordance with other enbodi nents
of the present invention, there are provided
conpounds having the follow ng general formnula:
A-Y-X(Formula |) where Ais a drug radi caI Yis
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-'.hydrg;mil%ggnrzgw neopl astl Cc g&gﬁr}rtg%%&wmnﬁ?ﬁ %)ﬁ-ﬂb:t

-reduﬁé‘dj Bygmtl cs and neur ol eptics), astringents,
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gasti el ﬁﬁ:&} D/oSub) SaRvaddul oy steroids),
1 C agents st rrul ants and anoret.ics, .

' synpat hom netics, h&rﬁg‘ed ega SOd'rpn%En%‘y m%ﬂged

- o Ewathen the compounds |

significantly less of an increase in syﬁolxc blood pressure yvhan administered to

- hypertenéive rats than was observed when the drug itself was administered. A

reduced propensnty io elevate blood pressure may reduce the cardiovascular
side effects frequently seen with prolonged use of sbrn_e of the drugs.




The follow ng drugs are particularly useful in the
present invention:- nonsteroidal anti-inflammuatory
drugs (NSAl1Ds): acetylsalicylic acid (ASA),
di cl of enac, naproxen, indonethacin, flurbiprofen,
sul i ndac, |buprofen acecl of enac, acenetacin,
benoxaprofen benzof enac, bronfenac, bucloxic

: MASLegak054688\00001t1661753v16 aci d, buti bufen,

~ carprofen, celecoxib, cicloprofen, cinnetacin,
clidenac, clopirac, diflusinal, etodolac, etoricoxib,
f enbuf en, fenclofenac fenclorac fenoprofen .

In oneaspectzthere is provises» cpapound PriFSait hayng the gieral formula:

furaf.enac, ibufenac, indoprofen, isoxepac
ketoprofen keherbra%, | oxopr of en, Ionazb*%ﬁ“"h’)

| | i f enani.c. _
wherein A 8158 saleFiRd Rt R SOTNEVBR BT GO o
acid, salsalate, niroprofen, oxaprozifn, oxepi nac,
paraCOX|b phenyl but azone, plfprofenjkp QXEQan$j(/ .
' -pof b, d
O G BB P C T %ol e 2202

val decoxi b, zomepirac, and the like; 10 ana

dr ugs: acet am nophen, tam ngsal o
| X is selectasi B8 @rRYA SRBTINGE ‘é ?qwx"éemate
# 2. ani no-4- plcollne aci d, acetylsallcylsallcyllc aC|d
“4,|Ie5|d|ne benoxaprofen benzyl nor phi. ne,
G hosal i cylic acetate acid, bucetin,
bupr

e i, G 2, B A8t e

desonDrphlne dezoci ne, di hydrocodei ne,
di hydr onor phi ne, 15 di nephept anol , dlpyrocetyl
in accBRGAEOwIHH 8the?55’f% ?s oﬁfx@*ﬂkg@ﬁﬂﬁv{gﬁgn ecHQr%
one

fl oct af eni ne, fosfosal eni ne roco

provided copppUdsHaMiadhe W’GWW}Q@@?T&HTQE@U'&‘ buf enac,

. p-lactophenetide, |evorphanol, ne tazino

neta200|néFJﬁeﬂépon mor phi ne, Qﬂmﬂﬁﬂm
ni conor phi ne, norl evor phanol , nornnrophlne

where A is QUGE Ftitl, YOREHEREPTom e @tamnﬁeungaheo@w ne,
phenocol | ,” phenoperi di ne, phenyl butazone,
phenylsallcylate phenyl rani dol , salicin,
sal i cyl am de, tiorphan, tranadol, diacerein, actarit,
and the'like; anticolitic drugs: 4- .or
5-am nosalicylic acid, trinebutine, and the |ike;
respiratory and.urogenital drugs (bronchodil ators and
drugs active on the
chol i ner gi csyst em expect orant s/ mucol yti cs, anti ast hrmat
ic/antiallergic 25 antihistamnic drugs):
broncodi |l ators and drugs active on the cholinergic
system acefylline, albuterol, banbuterol,
bam fylline, bevoni um net hyl sulphate, bi tol ter ol
carbuterol, clenbuterol, chlorprenaline,
di oxethdrine, difylline, ephedrine, epinephrine,
epr.oxi nol , etafredine, ethyl norepinephrine,
etofylline, fenoterol, fluytoprium brom de,
hexoprenal i ne, ipratropi um®roni-de, 30 isoetharine,
i soprotenerol, nmabuterol, netaprotereno]; oxybut yni n,
oxi tropi um broni de, pirbuterol, procaterol
prot okyl ol , proxyphylline, reproterol, rimterol,
“sai neterol, soterenol, _ terbutaline,
'1-teobrom neacetic acid, tiotropium brom de,
DI NSLega/ 1054688100001k2661753v17
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tretogui nol, tulobuterol, zaprinast, cyclodrine,
NS- 21, 2-hydroxy-2,2-di phenyl-N(1, 2,3,6-tetra
hydr o- pyri di n-4-yl net hyl )acet am de, and the I|ike;

wez@endodrsant / mucol yti c drugs: anbroxol, bronmbexicagoroo1273

dom odol, erdosteine, guaiacol, guaifenesin,

i odi nated gl ycerol, |etosteine, nesna, gobrerbl 5
stepronin, terpin, tiopronin, and the /Q/Y
2R )N hrRIOVQTENL.i -4)( @H‘ifgyﬂldzcdﬁﬁ i 9. s3.aMi ni ¢ dr ugs:
acrivastine, alloclamde, a anox, cetirizine,

cl obenzepam chronogl ycate, @] Dl yn, epi nhastine,

f exof enadi ne, bt £r ol , anitnes” hydr oxyzi ne,

| ev %?g stine ami de, mabut er 6l nont el ukast

Hebo repirinast,%seratrodast, gLﬂ&F’d?{hégf{‘aCGU’ﬂca”y
hepeplablee salﬂsobertﬁg rt@@hpa;endé ' @h@fﬁbsd&vhemr sk Qkro, the drug
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: a- bl ockers: acebutol ol, al prenolol,
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bevant ol ol , bucunol ol, bufetolol, bufuralol,

buni tThQIQﬂJQ canpreasRIeaied fioln 81veripY| of lemaz@pgses of drugs,

iﬁé‘lﬁ&hﬁ@' %r’ e%ﬁ{@db}o@énms, C;%dtz@é@' %dedﬁ@é@”@t’ltpbbesat drugs,

| eval ol epanol ol esnol ol i ndenol ol | abet al ol ,

rﬁém%wm COWE@ﬁfffP@ﬁowéﬂsta%@eﬂWf@rsm angigRRIcS) Anti-fungals,
HRORIgP! theParkax odfilematrb) \éﬂh@bs;cé“ EabRl&culani %érﬁ’@' Shti-

ox%Henol ol , enbut ol ol dol ol , practo

ol
BEIRRY oPY ‘B? op‘”f"ﬁ%!ﬂéﬂtws 'S ogf};‘r%rhwm?f |3\9§Pt8| ahtibiotics

@rﬂitddﬁd Qiemcﬂlﬁ‘tél a&rﬁlc@éguléﬂtél Sﬁlidébresbaﬁfﬂ @htldhnabehc agems
toli ronb

artap Rrn A e e IR B0 s AT BT g s
mtgﬂicbmza! agents antineoplastic  agents, lmmunosuppressants
R S A RIS B W e S
cdumdﬂemtfosr dstnn_gémip,! mamienompmra}mmgta@ents25ardsac inotropic
S P oy Y SR oo fSBF0! bRYH S o € HE RAEb o).
digteticy, eI deamimn@'cs ne {artiep&insoniah amagebiah, rhagnodiaties,
ﬂﬁﬂ? .Gt . r sggea r
per hexi | ne Eﬂjpﬁ% I ﬁ@dopgr%g@gﬂgne%b#tghl %U ; r@l'axants
pwnﬂthqwmeﬂ@au paﬁifﬁﬁlyml usalcitgnin, Wdogb@ph%phonaﬁ%

érld %Etahgil‘xé stekn(%ﬁ%de@e élnEthtﬁ?pgfe'r(ﬂds it rérﬁt’ éﬂf‘éﬁ%m a%ents

I nol 'niaci nat e, SLega
stmmimm \Bnd @GOTEYSY ﬁgmp@bometfqgowmb@w@zmﬂwg 7gd
AMihisdabet i ¢ drugs : acarbose, carbutamn de,
gl i bornuride gl ybuthi azol (e) m gI itol, repagl i ni de,
rest

:“r 2g|{‘Jhﬁ zﬁ%gzﬁig %Hgsu%%lga ]_cglé’lrty 0¥ B2 prb Qi FRERTan:

nonsteroidal anti-inflammatory drugs (NSAIDs): acetylsalicylic acid (ASA},

diclofenac, naproxen, indomethacin, ﬂurbiprofen, " sulindac, ibuprofen,

aceclofenac, acemetacin, benoxaprofen, benzofenac, bromifenac, bucloxic

DMSLegalV)S46BRNI000112661 753+ 6
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wé Mo@bdeRt oci n,

antitunoral drugs: ancitabine, anthranycin,
azacitidine, azaserine, 6- 5 azauridine,
bi cal ut am de, carubicin, carzinophilin, chloranbuci

demecoi ci ne, denopterin, 6-diazo-5- oxo-L-norl euci ne,
aim;etbamahen,dm:a'rﬁrd:fan,i digteepxitlp xoiclofrotehn, cidmetacki f divenac,

fr.ex flLom thi . ci | CI
oo ihioet ohbh. 251538 UL, BlfetRr i Fporec
fﬁah@maiegbﬁenmzatl ﬂwo_mmateh] furagpesien tfaﬂobpfen, fbmi@mcr bhfenac,
. )L Cs |. .
;he 63%’1 :F&eg%%ellreg@ Qgﬁ‘ul{é?oro@WB?%@%@,Q§r@aez',$F£cP1'&ﬂ4n%EOxub,.
metiazinionmetanamid ta@Idadned:lofenamnyciﬁnsneimiqmwabmpne

@@”%ICM MESORBRNObriiopRfttd: RLABRRET bik Ipmac aracoxib,
nogal amyci h, paclitaxel, pentostatin, bi BTA
ghenyibriazeng, @rﬁf@féﬁydﬁ”ﬁxm@ﬁdcﬂﬂﬁw!ﬁq&l Qfoaélhlﬁ apidr frof#ewlb
sIflinY Bhtichatd, ISUBFBEH, tiapRAGRAA6EMRIMh&HN, VRl .| mepirac,
rani mustine, retinoic acid, roquininex,
G BplHi grin, streptozocin, teniposi de, tenuazonic
acid, thiamprine, thi oguani ne, tomnudex, topotecan,
drt_algmi_‘cr eftagse, acelaafimipfien, adveamhinesaiolV | &rhingéﬁlbﬂﬂﬁmoxazm
Vi neri.sti vi ndesi ne, _vi,nore ubi ¢
FRBARAS " amiiT R EptE: afel 2o BaRiarRlc Aot cirugidie,

kenbzaprofeti |benegmoembaies, Schroatosdliopit a@s&b)tet acid, bucetin,

b%én%grs |+e' b‘ﬁ&ﬁh%& g S?aqsh{c%ﬁgg:ﬁ?cbg? g}cig raﬁéltu %klmﬂtz’acin,

alcmvpm ocs:tdlelne, desaorpkine| dezoomeamhympccxiefr@L dihydromorphine,

| Jclﬁ'n 6%&2&?‘@ étd';ﬂ’s?gg\é ﬁegé%ﬁ? etﬁcma& a At gryiﬁlgllpﬂ%@ %ugenol

gat i nfosfosalvast glafenine| ov amdectcodonerrev asydavinarphone,

Hw?&x%étﬂmepe%@%héﬁ' o- 1@&5@5 ple%éfr@ﬁérﬂ)tl' N e,

S nvastatin
rBGHER RS, | MEtAPOm nBRIRbINe| mﬁl'b@hﬁb\ﬁ'c|n|CDmﬁfpha’mlrmrfBV0rphanol

rRRhSMphinBEe, ARFRYGhE] | |dxgmo%b9§”f %Bhtﬁ%clrlué‘z' B akbdiRke,

azloci|lin, aztreonam benzoyl pas,

Aeneeall IANghePesiding, meapBHiER D BReryispliavinte, phenyiramidol,

SARGIH QRMYTAMide GRITBIRIN, Fhmbiia, d.aeérbmda?&aﬁtl s thE §k4Monan,
cefacl or, cefadroxil, cefamandole, cetiri zine,

S S o

30 cef nenoxi ne, cef net azol e, cefm nox, ..cef odi zi ne,
resTrgIAn: i and @@B@ﬂéﬂ* g (Dropthadiatote and eirogsvactie, on the

cﬁS!ﬁr@r@&t a@yst@lﬁf ot @%ec&ﬁﬁﬁé)n‘idcﬁlytl&ef oéﬂﬁés%ﬂnanc[/antiallerglc

fpimzole, cefpiramde, cefprrore
HEE'F'?@M rftsugsieftgmf@éﬂaiomc éne anU§$ rastive on the cholinergic

system: acefylline, albuterol, bambuterol, bamifylline, bevonium methyl
suiphate, Dbitolterol, carbuterol, clenbuterol, chlorprenaline, dioxethdrine,
ditylline, ephedrine, epinephrine, eproxinol, etafredine, ethyinorepinephrine,
etotylline, fenoterol, flutoprium bromide, hexoprenaline, ipratropium bromide,
isoetharine, isbpro’tenerol, mabuterol, metaproterenol, oxybutynin, oxitropium
bromide, pirbuterol, procaterol, protokyiol, proxyphylline, reproterol, rimiterof,
saimeterol, soterenol, terbutaline, 1-teobromineacetic acid, tiotropium bromide,

DMSLegal\)54688\0000 12661 753vE 7
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ceftezole, ceftibuten, ceftiofur, ceftizoxine,
ceftriaxone, cefuroxine, cefuzonam cephacetrile

wo Rk scephal exi n, cephal ogl ycin, cephal or pgi/@&2007/001273

cephal osporin 0, cephal othin, cephapirin sodium
CEPHIBsl] lﬂﬁ)bul‘él‘ﬂi o7 Nar EAY m;@@hnn@ NDp{, @%@W@lg DGiphenyi-N-

L e

denecl ocycline, dicloxacillin, epicillin,
expebierntuaplyid eimgeef ambriosiadirbrhhexnest dammibdioln erdosteine,

g@&%ﬂ ;aua#&{égﬁg qulkrlﬁgéb n@yée@@ﬁ;%%%@%mmfﬁ%s%; ngobreroi
mwma@y@mlm@opr@amha@d theiliessodi um  nezl ocil i n,

m nocycl i ne, noxal actam nupirocin, nyxin, neganyci n
AMeBhREEBntiNSY | bhfhzstﬁﬂu[ﬁldoeﬂﬁfgs p@am@s{lﬂ\é n Q’loclamide

ot assi um sal.t enicillin N, enicjillin
ERlsranae it SEgeeaT | FHopBoNEEr, figmayn. "epinastine,
ﬂ@k@aﬁadirlie: rfermqmmlemaﬁnlnbn hydroxyzingy tdvdcatiRefind, r oadseinide,
I Ci riti
Rer e el oty B3aterhin) cepibefCEiRlodapt prpatast, osyiate
epecdding tiyramide, sulshad baomhexdrehend tiellike:n, tenocillin,
tetracycline, ticarcillin, tigenonam tubercidin,
[ ar C r Ci

ﬁ%?@ﬁ@@& anaceéhl Hetngféﬁm’ ée{gftog%l ée%rﬁg]}ﬂ cﬂazapnt delapril,
ﬁ?ﬁaéﬁ{:ﬁhy @Pﬁapfiﬁ oioévi'ﬁﬁﬂiwymiﬁfﬁpﬂi [ ﬁ*%ib@ﬁﬂ' n lOsrﬁlﬂfh'ﬁ‘am fﬁe\ie“ﬂﬁ”l
r(alpﬁf%ﬁl péi‘wfd@ﬁhimqﬂmabf?[k & AHINC sPiraih)] t%ﬁ’{i%&brﬂ : trandolaprl,
trol eandr o n?/mn vi onycin, virginiamycin; aci n,
\ppidimaad e Hebekaci n, di bekacin, di hydrost rept onyci n,
fortimcins, gentamicin, mcr onorri cin, neonycin,
med-blodkers :mcebakbmnamhdﬂol ambesiaialndaitinelols afMiof; ibaétaxolol,

R aElLe Pirncl SERAR il “DfRlcl, Bieragpiohxpitotish
czedzotul,0 xdanecipl;, oxatvedilol, paelipelos npeﬂahm&m'pimjéwlrdld)l n, epanolol,
BIG! A8, (AT Gty KRBIRIG! Adduroio, moproil
rrambmi amagoxne]ol, cmpblgbllobx aifenajol, clnsmlaalbbx@mrmoiol penbutolo!
rﬂbcﬁéi&xaﬁﬂa@tolo?n?ﬁ&ﬁtﬁhlolenﬁ%[){awé% ' %ota‘idl ers?nﬁ?lﬁlop’ talinolol,

ui ne oxaci | oxac
tﬁé@ﬁpfoll d&wlmmﬁi@l folipreic, xizinglol, @og medbkam n, of | oxacin,
pazuf | oxazin, pefloxacin, pipenmdic acid, pironmdic

- a@ﬁ;tl’ﬁom@@tfddfdn@ %@@d)dl Latcﬁé“édeﬁﬁ#@fdnn acétﬂ§éﬂ ic?élﬁﬁ 3cfY, argatroban,

trovafl oxacin, clonmpbcycline, ¥cl I n

1B acyRgWedl 1 f ‘P‘l‘qcﬁ‘é : n| S} 'ﬁFiaot"?P?re betahistine,

Froglinbasak) wfanidaeawutd:onrmamlmmholpyxdpndbgm| dyclandelate,
cl, of deoxydi hydrastr [

drazi de n . Cl, .
Rt Gy e o B  HYAHA o P PADY  d herodi.
ipbesy,| imttboiesal isypblat soxsrunﬁmrplhnparm f @péfiticinnemidrodine,
%ﬂg{sclépgﬁél d, n‘tlco%rF\)oy Uf t Xf&gh(g' amnylicﬂ%’ Acoez%lg%cl'm f %eﬁiexnime

Besyecipeodibmite, presviaframd, pablseoing| wripaen sdtiam chluidogred

sﬁ'&c‘gi&y lt;ﬂgiléljﬁ %ag)@( ﬁ?iﬁ&é&?},%agﬁ?{oﬁﬁ%@ﬁate, and the iike;

salazosulfad|n1d|ne sul f abenzam de, sul facetam de,
sul fachl orpyri dazi ne, sul fachrysoi di ne, sul facytine,
sul f adi azi ne, sul fadicrarnide, sulfadi nethoxine,
sul f adoxi ne, sul faethi dol e, sul faguani di ne,
sulfaguanale.. sul fal ene, DI NSLegah054688
DOCOR2661753, 110 WD 20081009118PCT/ CA20071001273
sul famer azi ne, sul fameter, sulfanethazine,

sul famet hi zol e, sl famethom di ne, sul famet hoxazol e,
sul f amet hoxypyri dazi ne, sul fanet hyl t hi azol e,

sul fanetrol e, sulfam dochrysoi di ne, sul fanoxol e,
sul fani | am de, 2-p-sul fanilylanilinoethanol,

N, 4- sul fani |l yl sul fani | am de, sulfanilylurea,

N-sul fanilyl-3,4-xyl am de, sul faperine, 5
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10 di deoxyadenosi ne, edoxudi ne, fanticlovir,
floxuridine, ganciclovir, idoxuridine, indanavir,
ket hoxal , | am vudi ne, MADU, penciclovir,

W(pﬂ,g,g@bylgl otoxin, ribavirin, rimntadine, saguehT 001273

sori vudi ne, stavudlne trifluridine, valacyclovir,
arifidiabeili rdeygsx enareibosacicdrbuteshide,t @iiborayrides cgb)xmnti'nmi(e)

sor S
%@ﬂgphos%ﬁgﬁmfj %s) trgﬁgﬁgr %nl CPB ?Qz h%‘%’&!ﬂ‘r‘%%i c tolres at
riGsihamidenand theilile; oxi droni ¢ aci d, panidronic- aci d
risedronic acid, and the like ; antl-dementla drugs

a'mmnhdilaznedrubélz aebm%ﬁétﬂﬁe NPRIRSNLENE, aS8kiBR0 UZRaserine, 6
oxi racet am i dacri ne, nebracetam tacrine,

JZ8LTIHRS |tﬂ%a'U‘aWdiet Farybidine carzinophiligyehlerg BPHC hshiarezeagin,
@faﬁ@mﬁ@oamﬁfm;@r eemﬁmeeddmrcmenmeh@ptbh@ aRfieds

gé&orleggt he re'EEc?a{, Bﬁxﬂlerggm)dogéfégré%n%o&:fene edatrrgxgte
éﬂbrrﬁtﬁineuS@no‘BttﬂilhéIH,epNuﬂtcm | EssRMoRt @thnitRizelen @Mposnde
ilable, the corresponding iso

RGRPRE! lyoBPrcal THUBERL, |G IBEnGe Cipestol | Banbicr,
IGtidamniae e U tmarmbrastent abiet:;halahx S m:énobhm ccem\@wadmpoaﬁne

TR T T AT A

mynepbendlic aeidi niesptariol rexgalamyain; dachtaxel pbstostptr, tpirafubicire

HRRRE SHEHTRI. hoskbufK e R sofifr*IBAIARr

ppRRgagn@niime. pArawydimc| mdimbisting  phedinoiac eattid,c atdgpinimex,

| t t
epetil, - SHedadf Dol > soueerm, adlE My
thlﬁ@l’ctrlm apentfiex, smonqhee@n,u orimetiexateie  pibewiding or ulshningex,
HOIRIhOQidcsl InBedife J?%Y%B@%%M%E'tﬁéﬁ%

herei nafter ese
a%%“ SLe ah054688\ OQ 12661753v111 WO
087 00O BT 5 PP EMBRRRRI S8, arbaprosthcongapls. cmelidine,

sdabotyeiprosis e@ép:tahaepmrgmtna ﬁ‘kﬁtdsﬁﬂl cMhéprafile oiprostil,
ctive even n the or anlsmls

RABISPIEPRS o PP YIS RHERIIS o ARG, of oGt | Jeicone
twhomestil, alughélBd D deri vati ves can be used i n those
pat hol ogi es wherein inflammtion plays a significant

dﬁ%@ﬂ&ﬁﬂ@&hﬁ: rcﬂbgs 3&91“15 ét&%asr}bﬂ? t ‘?cﬂgﬁatlrpmd grﬁsst%t:n

Imted to, inc oda CUVAE ar
flmséat:rp é:p\ta,s@up,ameyastgm rmg}amm g@mtpsxamn viepstafint privastatin

Sgaggﬁlegﬁndagfég,@td,@r{hg\@kgd be useful for, but not
l'imted to the treat nent of |nflammt|on in a

ﬁtﬂrem & t reat.ment o; ?

i PRSP AEUE. AN crREIcHiR Apicysine gsegpcilin

aaidanfprddat; azitidc{rlm Ta}zmaﬂlitmﬁ Ettiégfn?ﬁﬁlb?nﬁ%ab e@&ﬁ‘?hﬁé}ac&lﬁrﬁrc
retic for e reat me ever or

B0 BB BheB T Bichearhin. HEpeRRRleTt obSTRYbe RUMARI,

capmanaat cedadidr cefadroxin Cetathiangoleutetiigink | sBfdz@doh® cefazolin,

cgér?)tﬁﬁ %c(?r’ued c%'?éhg{n' t ' r{l?‘pc%%%{egr%rct Fe}pp aL hy %efaﬁl%ﬂté/eﬁxime,

I'S, ost eoal‘ I's, SYS
cefmenoxlme cefmetazole, cefmmox cefodizine, cefontmd, cefoperazone,

ceforanide, cefotaxime, cefotertan, cefotiam, cefoxitin, cefozopran, cefpimizole,
cefpiramide, cefpirome, cefprozii, cefroxadine, cefsulodiri, ceftazidime,

DMSLegal05AG6ER\0000 12661 7531 ©
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wPhEbdo 3,

eryt hemat osus and juvenile arthritis. Such conmpounds
of the invention would be useful in the treatnent of
asthma, bronchitis, nmenstrual cranps, tendinitis, 15
skin-related conditions such as psorcemvsS001273
eczema, burns and dermatitis, and from post-operative
ceiferannediienvie, caflibutem gefticbm ogtirdnaiericefttanoger gefagsime,

G o S R
capbalosperings tdephdiotbion dephapiie sedierm. sgphvatfine ehigtagrghenicol,
E’%ﬁ%tra%c%ﬁ@sﬁ}oxg&ﬁ h@a\ﬁxlaﬁhc?géé eo!orﬁeﬁ@éllfu’z tdlo?acﬁhhr bﬁcﬂ%lllﬁl

one and cerative col it flor the
piciosering, oﬁemectpmecawerdlcl@fac@ﬁm@Ploﬂhgucwné@c“&w Jlogegi.

ﬁ&%ﬁ:ﬁ!ﬁ ofaBITROMAGSHER, 8RB iENE NbIaRA DY Wrthd)SindS ﬁfalf’émdéT

treati ng I nflanmation in SUCh di seases as vascul ar

mecleawctide, WREPSNPE. Hedlamesds, PeIPAAFINg | PPYIGIEYegu™

ﬁw@ysbalhﬂlthﬁno Birdst info:@RRHEnm, irl@p‘gi@im Srn¢>tlr$ea¥5@gamycm
scl er odonm, eumati c fever

di.a
AeioP Cpalin; BREpERT PeualE’ Beostasiin: sal peniciin N,

Wn’?c%nli‘ €n |p@ni@ﬂlﬁW‘V SphéN@tl‘ﬁcﬂhrﬂbbtb%!uud IS aﬁﬁadyGMeu @ipaencilin,
erosi s, sarcoidaosis

mul t
BE!‘?B'!@F‘ sp@'ﬁ?‘?&}&fswe PIOBICYIRy o8tippin, glrsﬁ%e?r\?m : g&?(erpracy%Fne
saiebtiink 3edét3aﬁ@mers§e¢unwmwp su&ehdtmmgsmmmmmnn@maﬂm

@QJ o H?jgy%ﬂ{'a gpgracs)lgagﬁ um (fldl af’ﬁ‘é&%‘}{(e Ut gg?tthror?ycm

aipRicnajcimi @ndomgas esrytisorajcimsiosabyon, midgcamyci, miokamyein,

i TN A s s
ﬂbl&@nd}&mgﬁmf womysint hérgirnarayaire nam(kat:ipulaqun arbekacin,
Fjiﬁaleléarfq]ng:@ cy& | Clr‘tﬂ haf, RSAS! ag&qaﬁlﬁctnh ﬁ:f‘ﬂnomlcm,

i brosis. oun woul
absoydie luslbfuuln fparomdreyain, caRastamycHy Sés@ﬂ‘t'%“ nsllftﬁtﬁ‘?rﬁvcm!

%@#@ﬁ%mi?{li%gﬁ?gggswogg% roﬁ%i@i%g&s?hlhﬁalcefcapene pivoxil,
aeroeafca@ga_ 1SPE CARODZNED 1 FFGUoRicHRt iPiseiRIRXIny dpigmicilin,

hzhS LR cﬁrb@hgﬁﬁs SlinddtRy i ”Iﬂﬁ;'éﬁ'@&n OfmikdrBycir) Vﬁi@&llaﬂﬂcm

are use ti-1nflammtory ents, .such a ?
Stpecfiore. msHATSTaGH.  IHFIORPET, APk e CRRIPYaha roxacin,

Iﬂ?ﬁ‘l@éunﬁe of J&Béﬁ'icﬁ@cnﬁ' g%rf‘léﬂ‘fﬁﬁéihy Inegisoaaint uiallsabude acid,
fects These conmpounds use

n,the
CPiaah ol BRacH, | FEPUIRKA R PIICHEci s R R iy Pho i B8

Ak b @S SsaritkeEiR MhsuRdk@aT, @ovaicxBeaKciomockchng, guamecychne
at heroscl erosi s and central nervous s
Bt nae. b

PELENAGYREper r o e, MUPRARS aRE™Y
%ﬁﬁmﬁ@m;@nd/voubsd ahygieaAite, Usedtatimine, tideoxyddratﬂrwtreptom"lycm

t no ted to. osto rati
ﬁmﬁmubﬁi cq}fcgpiaﬁ'??n ISR Gai RHE ezs(%rt?ﬁer@? r%mnggﬂ%gétate
Beshgesrifbgsrtige Usahealidf @{4 -bulfyayidianiéee, r@eﬂl,asutﬁ@@e dapsone,
co ds are als 10 tr f
{:ﬁ%{lﬁé ’ ncl UHISH ar}lqgir seg ia{nﬁﬁe ﬁ%fz%@%osn% m ce, acety)
$bﬁapethmyggrazeec mafenifRe ant4 érnethyls@famqy@suifamiamllde
%S{agé!&hfhéﬁﬁﬁd;ﬁé ma@ér&agmc?e' RY Rt PRde, ogulfsmpemazme,

am nosali’c aci rivatives, trimebutine
deliachatsoidns, eaﬁac»thﬁé srkadiazngy pfadieramidge FUTgImepxine.
RUPRIRXT S sQfactHi®id, MendurafuatdliheOus sdifgRaneis, sulfalene,
particul arly 15 inflammatory conditions of the G
tract including, but not limted to, inflamuatory
oAt d@RSs0Et he nout h such as0nucositis, infectious
di seases (e.g., viral, bacterial and funga
di seases), and Crohn's disease; inflamatory
conditions of the esophagus such as esophagitis,
conditions resulting fromchemcal injury (e.g., lye
i ngestion), gastroesophageal reflux disease, bile
acid 20 reflux, Barrett's esophagus, Crohn's disease,
and esophageal stricture; inflamuatory conditions
such as gastritis (e.g., Helicobacter pylori,
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DVSLegal \ 054688 00aDl U661153v113 conditions such as
chol angitis, sclerosing cholangitis, primary bilary
cirrhosis, and cholecystitis; and intestinal abscess.

wokadhdpgar € used for preventing and treati ngopcaz007/061273

atherosclerosis that causes chest pain, heart o
mifamakzszinestmfm@eter,anldfamﬁtmec tssfemethizoti cdfemethomidine,

?ﬁ tﬂl%¥§yrﬁ%znﬂée @?arﬁét@&hfa%le sulfametroie
at her oscl er OSI s ctors or at oscl erosi s

suttemidnshpsaidinenistijaredxeies t suifagileolids t 2osulianilyleniinogthanol,
ﬁ%@dﬂﬁn@lsﬂf@ﬁﬂén@ée lgsmsynaseaaﬂ@f&ﬁ@ré h&gﬂaﬁf&;ﬁbésftsaﬁap%rine,

young ag ; I ncr easli ng ] _
$yiarbenpsgies sfapioxdined a@ﬁﬂ%‘ﬂ%s ssléafxxu@ee,ofsuﬁmmrzole

&tﬂ?ﬁgirrﬁaﬁﬁe CHQ@AFERNO! sulfbiRsLe8a, CQQJhﬁﬁﬁ}Qih@' sruﬁigHﬁzb%n 4-

ortant, heart disease is conplex and

?‘é\fé‘f‘ idg salicie a9 RPYARYRR.I BAURRYAD| %I?’%iui*bl r@tronog:ne

argink R0 WitroRigHENE, land ket at i ns exhi bit adverse
effects such as, for exanpl e hepatopat hy, possi bl e

' ' t d ct
SRR BRI Bagdic o foetly & Birtie.e Flbeene
dideexyniienesingy edaddve, dmmﬁm@e flekudridines garxsooviq taooturdind
ig(ﬁ:?t?d\yﬂf i(/élﬂ%g,rtgﬁﬁgxrﬁm'se% 9_)\09 dﬂﬁ%g%{owﬂ\}gdgggb)ﬁ@ oxin, ribavirin,
r@rganta@pe,veeaqymw,mspna@qhnle, stavudine, trifluridine, vatacyclovir,

t thyl-1, 2,6,
ﬁd#@éﬁ%ﬁﬂ%@%’?tﬁ&nﬁ BRHE Mgt %ﬁﬁr‘? Boto i cirany
dro ran 4- ester 4-thiocarbano phen ester,
‘P'EE?R l"f‘ ibjtarg (PERhsPLEPRAtes): 8§ f@@'ﬁtﬁc batedfcﬂic actd,

ame@wagtoxma@m@&cua,, pahfidrdhid a2y, REddroi 8810 CAHIRAS Mk £ O
the corresponding statin al one Further, the

acﬂtlrﬁ'é?ﬁ rﬁi&' g%e%}nYrﬂﬁnieV%z%emrg e@{l!e«? gﬁ% e'h%ﬁ g(\,é)?g'fem

ca use rcant’ i ncrea
lQGﬁQHEeGGMBmﬁHm Eammeweheentxandﬁm$kef sinmvastatin
al one. The adrenergic bl ockers, either a- or

P- bl qBk &lbove FRdrtvasd YRuRbr tdﬁ?gsoér%sﬁr@baﬂeﬂva%%ﬂo?ﬁ {Pihe

be utilized for the p ophyl axi's or treatnent

REIHEAT &RQVRAN the BR% artn BP@ Top £xamplsr dhapMerck Index, 13°

EGMGE@00YE Mad & G WikiehoudB stascal fL.A| mdx%%fédl H¥flein by
headaches, tachycardi a,

aucoma,, T
BB WD eratiee s aEemioribegomers, Compgsing optical
|mhe$h¢mrﬁmﬁsed.dr ug derivatives, for exanple, the
aspirin derivatives, of the present invention,

t i Vit
ast | Tadedh Vad 256k, 851 1 e Y bl L S g
RYRNtEN supib @i tor dxanplearselts ith miialion niaas I0daaikaline earth

th&@R! RitoRE é(rﬁi?tgé‘sar{dhﬁmﬁbo%mgl bl%m?%yr@n cffm%e present

preventlon of strok I n patlents
inyeRyipn.| Atrelered salty ﬁfethsrwmwn@ﬁ ohit¢ present meventiof are the

B oupiey 2%88/ oogllspm%%gﬁg%@%ﬁg&g%"y

acceptable acid addition salts.

- The derivatives according to the invention can be used in the therapeutic
indications of the precursor drug, allowing to obtain the advantages exemplified
hereinafter for these drugs.
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wdRMRef1pat tighten around the airways.

The bronchodil ator derivatives and derivatives of
drugs active on the cholinergic systemare useful in
relieving asthma synptons by rel axing the nuscle

short-acting fornms, bronchodil ator derivatives
reli ave WA!atwpvawhmtlwmemnwwaﬁée vesy e tolerated
%}?r %Be% Q@érﬂ@ﬁ@rﬁtf@%&%ﬁsrrﬁﬁé @&*ﬁstatb@ ah@ ROurfet b&ﬂdttlons of

fonc | at or I vatives I p control asthma

exjigtive sessnd PreeHNeMD aigﬂmiﬁs(e%ucga@l@suse@w@ tppsesediologies
\gﬁérg%a%lé(ﬁﬁalta@ﬂveﬁ!aﬁsh% %lg@ﬁtcﬁrfﬂf 9§%§%@feﬁ!§01tdléqgsddﬂe as for

I o-vascul ar system such as tachycardi a
ngteaca b1 imited 1, IMracexpEEM8r %‘?C@’%W LBt vt i ¢
drugs derivatives of the present 10 invention are
usef woré ba ﬂlbﬁaﬂﬁ ase NS awdvativeaoi thg mésami gwsnizomdwould

hl fr t t.
BDLEATE BRSSPI e e e pa.n b
iasucxcdayhm air uthper nﬁ}anb&atlumﬁnseveateMWrd@ﬁ saeh 28d asi 2h
d t
R 1 EPABRIEAIMAS B8 pEROETER S eyl SROVIEE R e
lresatmenﬂctblfemr drou sedropie compnandsot the ivaelnn wiuld de useful to
@?agph%,l(ha}%ﬁ' S %fc[u%ﬁ'll_gc' Hx m?‘BPbQ‘H‘@&n qut ergﬁiﬁﬁﬁis Qfrthritis,

ost eopor osi s, terew
sbcmelﬂemhdpeih\wsnetgﬂmas easthritig. ol P’@Tﬁpﬂﬁ’lf@s hét‘%ﬁ’ﬁtcr o RS

%@%efﬂa?& é%ﬂﬁ uJeﬂfFéJHHﬁrﬁ jsd Qf&rmdrﬁdoﬁn&%ﬁﬁéﬁr‘i\}éhhérl ﬁro@iﬂ

ener a is. The toxicity rel atlng
g@gsefgh nmt@%trpa,tmeng pb@qthmybwgcmlm%@trp Gryans, ten mms

?ﬁ%hlé’ atsku\‘ﬁélaféfd tRRGIRGRS &dkn | Bé/ eﬁﬂdrnﬁﬁs %.Q'z"é?ﬁa burns  and
erapeutic efficacy of the hodi est er éoh(]]a
e, cang (@Woﬁ@ﬁ&&?laﬁt’%r'@f a“amii oelhees oo 1 mic
rgé@”éuch MEERdth/RB é&géﬁpérﬂi/ edragd slrgeryi d:en@bﬁlﬁtﬁst sf the

uced i nhi bi tors have ot.enti

wenttqnn@ﬁ%n%% msoe%aéc&aﬁ fPVP%‘Sﬁ“%I ?‘W&ﬁ“’“s such as

ﬁ'ﬁlﬁﬂﬁa’%ﬁﬁy ghey shsepses Trohes r ébemee gdstitisf | iataEle obywel
gnal s

hibit t
Sripare end uaieyit hotisotre 5 B bRAERIch AR GRS HhAR,
bighas kelopRetdaacan Cooqmupde ichlthe otventidravodg be useful in

3R, TPl §AR0 OBk S Lpasbelah fBREERL Ooraine

Beédaeneg fobrigraatiiis anddsay tHyowtis, spheticdresya SHorpying dissage,

erved for | [
i e A e T
aniudinigrmyastheizagiaivisuwbita matteu gl§eas@dﬁﬁbﬁ!l Ad suiple ﬁ‘éefOSIS

Rre (o) f
GBS YR Do, S ot b, argns
ze@iamomgmnw@wmmmr%ﬁ@féﬂlw mvoca@@h@ﬂ%"&*a

aﬁd tﬂg bgﬂn‘é cHPbAtha@S wBlide¥BBPhE Ushfl S nhbeséamenht of
erivati ve,

Rhiphamee deisaBesse- SHEhy PR AEYiSoh efpRABIES| cUWRllisy geular

:ph Eﬁéﬂ?@wlﬁﬁe%}fhu Sbahe e}/@tféﬁbSTﬁeﬁhﬂﬁiﬁ)unt@mMso
nt 1's used to ad

Wdﬁ@@%h" g teaHeert of legqq{}élrwfi%mgngg épch ps {that associated

GRvakBNhfeYtions and cystic fibrosis. The compounds would also be useful for

the treatment or certain central nervous sysiem disorders such as cortical
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woesaspRenzot ri azole (HOBt) and 1, 3-

bound to the NSAI D. Lawesson reagent/ vAnhydrous

benzene 10Di clofenac (1), which has a free carboxyl
group, is first dissolved in dinethylfornmanm de, and
PCT/CA2007/001273
di cycl ohexyl carbodiim de (DCC) are added. To this ‘
ctanxannae incidingodhelmers diseasen d he aamgeunisdd the BIERanowg

car"[) a%lti :Hlamfyﬁbfi‘l RIS SAON ab Sordthe tdatment of arthritis, with

e (a@d(ngnﬁ ttﬁn@hﬂ ofr bt gicaificardly peesnyarade idde efiedty. Tresa
@@H@&%ﬁp Qlsd &euﬁfmﬁme HeRtaBht d?%ﬂer%'rﬁlhm@r :%ﬁb'ifa‘%&ﬁf

a su A sui tabl e conpound whi can ad

@etrersarss@ﬂmnrpﬁ SSndetaxn ShoRks §wr¢f@a»géwﬁrqsgle%t§eanq Sontral

Qsinsh frésbmngrfﬁﬁﬁrgtrdkevgehérﬁa 4%4 Grauma. The
(2, 6-di chl oro- phenyl am no |]-acetic

&WW%@%W&&%?FO 8 ul dr {he r@gt;nent B4 ain, but not hmlﬁlad to
PRRPIREHING pain, H@ﬁaﬁmﬁ?lrﬁusﬁ:u%@ pdint bedpath réﬁ&?@ﬁ@n‘éb@ﬁﬁr

!%qﬁfgege A eag F%%HWQQ ézﬁ:@ npq.m e\ﬁfz.?eoqp%%rgug@are a(?so useful for

t%he@adﬂrﬁﬁﬂﬁﬁxh%mm\glhé}ﬁﬁﬂdbbsl&ﬁs. M9, mice, sheep, pigs,
008/ 009118PCT/ CA2007/ 001273 sui t abl e t her apeutically
ffective and safe dosage, as nmay be readily
determned within the skill of the art. These

conpdbe @sticulitic drugsteryatitesaiiitye pregantipeméprdor axample, 4-

f, 0

G ERFRBIRR, 884 denRTRe Jrimboli i Qh%&;ﬁ%ﬁ@{% ey

o] utllmeécfésﬁwr prophylasis rOTdéﬁfﬁéfﬁlﬂhgf Bripys etetﬁ’@e%vepajmulariy

minﬁ%w tdonBitihs t ae 6 bsis%aael.rmdwgeasﬁd Bl dl;n’&ufé% o,

particul’ar route of admnistration chosen.
intaramatops eondiians o Stag &8oufh such @s dﬂ‘ﬁ%ﬂ'éd'nfﬁpﬂf’% dlseases

3. twt@ult%te%u&adlﬁmgbtt @sé@@m taha GTrQﬁFPQ dRESsfinfldifnatory
resent invention dosage level that is in

oreitipas ¢b the eapRiRous . SPCF oaSaS%QHha@G@ ﬁﬁ'}dﬁ'ens HP@*'@T%HPS?'
%@thm @ qyttg ?y@?@e&@nﬁgjagﬁ?i@ﬁﬂagﬁél ﬁeﬂ{;ii efehsd) Lt?’ie acid
ween ou an . , |I'S S esira e.

2t e aF T R W S el A
immmmhtoqnebmmds tsuoin 2s Glastrille (e, Hesobaeien @yloficadi®deptic

nd thei |,[nd Vi duz "55 %ons S to sai 9 ﬁdi arrent as
Jiaceihd ABRhY, Gatdh Besiter PG GG Aordie. Pre
aAnosens dasibrishé the anmm poh- alnelr dywepsial andiuCiohg's Widezie;

|ﬁﬁ591l;'m% gbfi&lﬁ&gl &ntﬂes?t‘éﬁ\% st %goﬁn%mg?e?se tiactgpal

I NSt anc osage’l eve
aveegrawvthy @epliad uk:an disease; dnel hsauma biathe ddiegtirs; enflarimatery

dorrlndﬁ Bhf of QI"?E? %rﬁ{loﬁt édclh .J—.lé r%?SIrm 9%‘?’&?9%3??% %rgtl\?err%lﬂpéeﬂ dtable

et Syuwhn’leawgect@gs es)h*eﬁr ée.gi, muwmmwanmust oolifie\achl as
éﬁ?x‘n*dm?rpé:ﬁ‘n%dé % itRd gbeHo%F 2 bhRPtid, R bl $ Vi niosis,

ounds 0 esent | nventl on can
Qiﬂ?ﬁ)-‘ffl?' Iesie mﬁrﬁswbalﬁrde@hoz@ ayid \arraymtﬂsmqsshdé@av@rainduced

Jo@ﬁmcnﬁé thet hﬁmﬂﬁéd«bﬁ?‘pr&ﬁrs@@'ﬁb@t 5! nﬁﬁ.m‘féydfnléeeﬁbetr&%

route of adm nistration. hese har maceut | ca

CHRYERT £ BIRsCAUh (D@ EY%%\%‘%d”ﬂﬂf“@%‘ﬁWe‘Fﬁf\d@ﬁ% Ofrheneryeet,

ARl ReloARMPalybE)| rofitiar mraﬂuﬁaml la¥s REBQP AN Bemorrhoids,
exci r'%l ents or vehicle %GZ'L such co osi tions
"§ﬁs

T icrRiso e AN roctal Mauces BTy aPURbPIaTY Tract

| ozenges, troches, sprays, syrups, powders,
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25 granul ates, gels, elixirs, suppositories, and the
like, for the preparation of extenporaneous
solutions, injectable preparations, rectal, nasal,

“mpﬁﬂbaﬁerag'na| etc. Apreferred route of pepcazorooi273

adm nistration is the oral and rectal route.
Emd:mnal sugldl s ruhelangitis, cstierdsity ettclarayitis! arimbnobilaey tiorbissis,

ient ocrystalline cellul ose, sodium
‘?Prg '%"Vs@gr CE'H? 3?%8‘%3%% di cal ci um 30 phosphate
and gl ycine may be enployed along with various
di si nitelrsarie sisediécdh paevesting aitd reattuecatbaipsclersip thah eaupes
Qt'ies‘i %Qtnomaﬁtaﬁaa@ strdkddl Bh& lﬁ@nqu@rnctnmraa%mnpmamdgms

il1catés, together with qranu ation binders |ik
WBPmVﬁ)ﬂr W‘f’ gt dereathengesieseeis. gRiskfagiorarier ﬁ@ﬂ'@ﬁ%‘eros's
NRLE iaBRGM My eleWBieb GAbleBIGrR BRBIS a SR MStory of hear‘f attacks
DAl SLAg aD054688Nﬂ00001$2661753V117 naqne3|
Qadiguiany at @oYAUIR 98k )treaTing ae AKRgdiskgies: c MeshBdiyiggls

E@rpl?@éasl cﬁiétatﬁ@ d%@étfiﬁéiﬂ%ghﬁ@\lfdlﬁomﬁm@@réu TRSuEH cholesterol
simil ar al SO

= TR B Mop GFRERecE RTBR A Phe FeadrS sueh s

mﬂma@hb@maalpm d idd. udie khawih Osevever, Mdt k;taﬁmexmmmjverse
hi gh, ol ecul ar, wei gh hyl ene co
R W A S )
casiul@dsideosifentsadndadydpaitgt r at i on t he active ingredi ent
may be conbined with sweetening or flavoring agents,

- col Orag.aRd %Fweﬂﬁ}gs di Fthé Qréenl rﬁ%nn&{nt’ﬁa%' b [he_ side

and/ or suspendi ng agents, together wth such diluents
aifeofi aegociagathwitfo Slatipg éwp'éh%/@g'm@’led RyefBagalqgicgh activity.
EQFp'rnQuHéiéC@t@'sﬂﬁGds%ﬁ HORLERS, - sukihRe ae@sggglyé - SiRREhyt-

desi for I medi ate rel ease, cont

batyerioxy)-2.8xtirasthgd! 2 é{7&%he%wﬁwphma@aswibwhyl}@ OX0-
ie%aﬁdrsxi;y%mm%tére& ﬁ@&%rb'ﬁ%ydﬁlﬁérﬂl éét@:n %19@1fflchlﬁt@51@duced

terns aré known to those sk

Patelel ogisaation ﬁ%%atj%t'ﬂf‘apﬁ# 38 @gg éﬂw'&%f\'fhe@ eRpaRd to

el B6F&PoRNng ShRiny BRAEC Fﬂn%ﬁéﬂ,f €heC @MP/@Siatih Qibrivaive osit 8@
ition a multi artlcul ate

t
PBSERA ISR CPUSRL 0 VB EorHSGRioe, U PR caMr® inch
bomp#nsd I&am@eamajone@amednmfrqtmmmamralomn

~osnosi s-based conposition, or a biodegradable

pol yrgyd G0N 'bwcse \éfﬁé?oeat o ?Pb&%ré od&ﬁ,amen& e

t heory, I eve at the release my

plebent efwen’m»ro ugﬁy f ey outilipeck fai fihes P@RDYIES s@ﬂ &fleatﬁrrﬁm of

ﬁiﬁ%ﬂeﬂ?on O%Q?r?é‘:hﬁﬁtgeﬁ VAREOShSaNte, C@Bﬁﬁe@ﬁ;é ORart failure,
ereof. 20

or parenteral aam ni stratlon sol uti on
swoeardigttinipectiopnpdaeeman BVaraBe Haadachedr t%?é‘&?ﬁi%"aoﬁ”d

REmbR, MK e ePERBYIERS. gl ycol can be enployed. The
aqueous sol utions should be SU|tany buf f er ed

(preferabl ter, th C
B e T S
shthat pressntaingersion t pdibetidfio mniipiately entas with ewiroed gastric
Plflﬂedgg?tgt hyb?’naésg&g Q%fﬁggoggr}t@g m}bgﬁcz(g%téég% tgh gggnggtlon
sncatreambrp loé vere s Uhiceatoetrde s qué@ Vit Drekwaiim af gtroke in
E %Whl Iatnrfgh ifril %naéﬁd the Ci)revemgn ol GWAtH@nt of acute

furt escribe and enabl e a person
@W@ﬂﬁ@ﬁWﬂWﬂgﬁlﬁp§ﬂ in the art. to make and use the
invention. It should be appreci ated however t hat
tlaeseweehedi-aents are for the purpose of illustrating
t he 30i nvention, and are not to be construed as
limting the scope of the invention as defined by the
cl ai ns.
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weRhiddopigaf ter treatment with

UNI SLegal 054688 \ 00001VvV2661753v118 BRI EF
DESCRI PTI ON OF THE FI GURES Figure 1 shows the
Di sease Activity Score of m ce having TNBS-i nduced

5- am no- 2- (4-t hi ocar banoyl - phenoxycar bonyl oxy) -
benzdihe taoncho(dﬂbmpdemrht&%\/bhd derestigbs i mieugs! actise on the

RSBl SR 28F SRPME T T restta SRABEEY, B the
Giosois b&m:lsmti:ﬂtopghtam demied ( MeOjairvays. vilrt yshont-adtiog forms,

Q@é{:ﬂﬁlﬂm lyﬁ%f'tn &W%Sdreﬁegje H fE&Bm‘ér ﬂgxy) IAre very

ocar banoy ycarb enzoi ¢
helpidl qmmmmw lmiersmaram rfwnal, brepchotilatell Berivatives

P00 ey L oy BRI YT et gitma atiagis, The, presen
éenvaﬂwr ipwpk thereideceifests affecting thearmrtihe-vaw!a systermosuch as
%tﬁfcamé Q@X@m sfehenoxycar bonyl oxy) - benzoi ¢ add

Conpound W t h or wi t hout gl i bencl am de.
F| gu 4 sho the go?rcegu on scores of
5- ani ?x’iec? orants and mucolytic drugs dernvatives of the present
inbéraivardrameyiut phits dxyseaingaml deatihglg haius and phlegm from

1%%' éﬁ?&n@y ﬁ ag{jxx bg rqaaé«o:?tgshrglr?oqérabmty oq I—_tpc-‘g @P(gergorpgtsaand

acolgicaphinads t meay ewleocyhproagthenenge aleriGdliz68 Mmuitit s

@%%‘Yhhé‘}“?”(ﬁm'dﬁ' B cd;;\?%%?ﬁ%ﬁ S RGBS BIBRY | oxy) - benzoi
c acid s_ICorrpound XXVI1) in the presence of aspirin or
aspi Bisphpsrhongle; Berivativgs dlethe present invetignrage Bispisl i the

wtm@ﬁtaﬁmpr%g(ﬁ)%ﬂg dﬁ%glcﬂﬁr?‘?ﬁéﬂdo%}n%stﬁ%%@ésn& disease, for

N ”Sés;m BeriRIRY SariBRasel RS9 bRiAsteses, dupldhiasis,
N@ﬁﬁ@;ﬁiﬁ%m&ﬁdnsamﬁ’elﬂﬂatﬁﬁdérﬂﬂ’ § rﬁs%ﬂﬁﬁt@ gcoré & dtive

Vﬁ?ure Eerceptl on_score In a
GJ?X*QIYYS‘@@F'H t%éﬁ%%‘%’r"&%?ﬁ"ﬂ%‘rﬂ’% iy %W@r@ in

the demative9ef thebabat iahshibhl Mmebut i ne

t hi ocar banoyl benzoat e (Conpound 111). 25Figure 7b

h [ . |
o RS BT B U OBRel Bl S,
(bmr*@hqiruamydmnmm ﬂa& present lnventioriFusgrmpeou&d and the side -
éﬂéc@ Fggﬁ&&? tﬁ\% i@@ﬁ%{drsg ihgw%%eﬁ Cp%':r&mrarF 43 %n% |nf|amm§ory

I.

treat W th
ugs, eRRSLiAin IncHevRY disanses. TBZY sapmiesthe Zeléasti oftftamonatory

%ﬁ@%l%%%%QQM&@%%ﬁgﬂ?&gn of reactive oxygen species.
PDE inhibitors have a high therapeutic and commercial potential as non-
steroidal disease controllers in inflammatory airway diseases such as asthma,
COPD and rhinitis.

Better efficacy and/or lower side effects may also be observed for
derivaiives of anti leukotrienic drugs, AGCE inhibitors, antidiabetic drugs,
antibiotic, antiviral and antitumoral drugs.

Compounds of the present invention can be prepared as follows:

DMSLegah54685\00001 12661 753v] 15

PCT/CA2007/001273



10

15

20

phenyl am no) - phenyl ) -acetic acid
4-t hi ocar banoyl - phenyl ester (Conpound XVIl).
Figure 9 illustrates the anbunt of gastric

wotRgh@gisandi n E2 (PGE2) produced in rats trpafed2oibdizs

vehi cl e, dicl of enac, 4-hydroxythi obenzam de 5(TB2)
and [ 2- (2, 6-di chl or o- phggiydragti no) - phenyl | -acetic acid
4-t hi ocar bam)yl phenyl ester (Corrpound XVI1).

rl:r{egg Lsﬁ:gérgl nt a?ﬁor"ﬁ g% g‘% W;Qf%é veht ﬁ‘gﬁg‘ﬁgsﬁ‘iﬁ%ﬁls of the

NSAB netenvativenafi{héddishiops- quwtamm)mhenyi}aame@lm acad 4-

I

A s T
blsotiar goup e theahydregerFisyilide ralgasing moiety:pligrr é is) govalently
%dng%r”?etﬁ@‘]bhe anount of exudate PGE2 produced in

e subcut aneous pouch of rats using the rat airpouch
assay when treated with vehicle, diclofenac, and
[ 2- (2, 6-dichl oro-phenyl am no) - phenyl ] -acetic acid 4-
15 t hi ocar banoyl - phenyl ester (Corrpound XVIil).

Fi gure A3% tobh ak esthe ap
t_hronb B2 (Txm@—ﬁﬁt

Fi gure [ NHustra?es t he i Nk{DI

I ncreasegi n_gat g trD@éu;@,f W t Iy veli clcg di clwf enac and
[2-(2, 6-di 0- phenyl am no) - ]-acetic acid 20
4-thiocarb | - phenyl ester (Gq und XVI).

Figure 15 illustrates the anount of exlidate PGE2
produced in the subcutaneous pouch of, [, ng the
rat pouch assay when treated with v Lﬁt&g&%éfﬁajdm%lér oxen,
and 2-(6- net hoxy- napht hal en- 2- yI) pr p| onic acid 4-
t hi ocar banyl - phenyl ester (Con ' ‘
illustrates thronboxane synt
blood (in vitro) as a functi

5- met hoxy- 2- net hyl - 1 H-| ndol -
4-t hi ocar banoyl - phenyl ester (

Diclofenac (1), which has a free carboxyl group, is first dissolved in
dimethylformamide, and  hydroxybenzotriazole (HOBt) and 1,3
dicyclohexylcarbodiimide (DCC) are added. To this mixture is added 4-
hydroxybenzamide under conditions suitable to form a precursor (e.g., 4-
carbamoyiphenyl  2-(2-(2,6-dichiorophenylamino)phenyljacetate  (2)} ot a
compound of the present invention, which precursor lacks a sulfur. A suitable
compound which can add a sulfur group such as Lawesson reagent is added to
form a compound of the present invention (e.g., [2-(2,6-dichloro-phenytamino)-

phenyl}-acetic acid 4-thiocarbamoyi-phenyi ester (3).

Depending on the specific condition or disease siate to be treated,

subjects may be administered compounds of the present invention at any
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Figure 17 illustrates the surface area, in m®2, of
gastric ulcers in the rat following daily treatnent
for one week with vehicle, diclofenac,

woofogdBishoxynapht hal en- 2-y1) - propi oni ¢ aci dpericaze07001273

4-t hi ocar banyl - phenyl ester (Conmpound XVII), naproxen
auitabl (tBerapeuicaly refipbiiviealasd- Zaiﬁl)domgml ami mapchal readily

éé{e%iﬂngmﬁm sﬁ:ll%?ﬁ%’hneslti‘%% ESB dar D%t %efs(i)rggly,

I gure | ustrate e Increase I n Sys
pomiatgred (maosagesiranging &oty aboutd i aﬁmut/éma:h@ per day, in

6 I
SRBIc o hifd géocs Fﬁdhﬁwﬁfﬁ@@i‘%‘ﬂﬂ‘ ERegati ool ABh&HU
pPeuhe weight amis@cmtt@g qfﬁ sHbiach beeﬁg me@ga@ they péiticigar
eﬁﬁaebawgmfsframrﬂcm&en hydi Wb&km%ﬂ%:%sgg o %ﬁ@e é\‘flaq:ted

| oro- am no ace | C acC
By t"i'ﬁ BRYFHANBAYE- Lﬁﬁé ﬂyﬁor@?sf@ cqrwv@aam tbevpne)sereventnon
H@ﬁ.«@b@t sdoségehéf;éi ehat 3 th 1B rhhdeht HIPISNELSout 100 mofkg,

tratrates the effects of sinvastati

gff? F@)S}g 5ﬁ§!ﬁegn pgf Dand 90 mo/kg, and more preferably between about
588T(C2 5B- dﬂgﬂ@ hy | mduit desitaprey ) -VarigticHs =Y AevbriBelBsy  dbelr

g?ﬁen@(nﬁwgoné wté}gtqnampwoﬁ, Ioéltpedrpg;gor@slp@pg {reated and
thetrhmdmuanmamybnq@hemykaaeahem:cérﬁaﬁfpagrwleul hs Wh the type of

@%p gglﬁg‘dﬁ"ﬁ@?ﬁ%ta 8&‘?‘1’{’22@? e digle lo'?éffqdn@%%ffﬁ%rvﬁl dyring

wtllchlauclm adoiinist@aiip’ 48 carried out in some instances, dosage levels

S&oﬁt I%EP rhlti ?Pfh%r Jlrgé%} rartge mayrrrgtte %%e ilhan adequagte 8whdrf]a

exa ro-nap
'@tmlyeﬂ:aseaﬂttﬂ lerger dosedrroaplye amplbygd withtwercausing any harmful

é fo?&?rﬂ?%{\%é/ Cﬂn@pﬁﬂ%l lgleq%ocﬁc{sseg % FRMBAHDS intd £ 5@“]9,&? legﬁx |

pe e oncent r
MrWWt@ommOmmmemerepar ati on of Conpounds
Thin [ ayer chromatography was perforned on

Mac hahe yompeeidssdf khecﬁegéﬁt n%r%nﬁ&i AP sanihistired in the form
fI uor%genwlc‘%l cat or ., and | ates were visuall zed

i # RAnpp Jeunudaion, P@eegeﬁugeepf whiched! dependr gpon the
oateusiadaiinisnstiong I AReY phéfrhaééaﬂéeh%binﬁoéﬁﬁﬁed'gnsbéf‘ﬁfe Bare g

oreEATR T RS e ATPafble sofioreeuimaii accbpiabie

ancipignts @alvehe@emExgmﬁe o stich) h@m;:@éiﬁdﬁs%n@tﬂge V¥eibBules,
R-114 . .rotava

WOER, HapSUiiel HeroProliedeShsteatesi B0ans pode: e,
granwigtes, pélst blixirsplsupptsiiofies, vatiuthe ITHB? ot fiiC brEpBRatidB &

e opi rot
BB ShLASEORBI: WaPURIQR, (rR\LPetiy oprias
vAgal eist f\mqgfﬁ{red Chiterdiceimigisiréticn iathe orafaeidredaitroutheal
as internal standard. Mass spectra of the synthesized

pr OdEQct BralRidehimsiFioh nﬁil)!é?é‘ cﬁﬁf&llrh vaidaks O Bﬁe&]ﬁg Aﬁéh as

000 nmass spe@}romstr It ng p0| Nt was
'8ﬁ 08[)’8?‘?\ g 1P%%st POt C'Tfﬁﬁ%» palduy earbenate.f malcnum
dea\@ﬁmﬂ@ﬁﬁyrﬂs’@ﬂp@%ﬂ %@ﬂh ;Eﬁo&%éfm@%{‘gﬂ% such

0 ted totheody ect or ters

DR B eS pIE 0™ PS8 TomAcd I, cAains ks Ane certan

adletp@ctdﬁicaEL mgzeﬂi.hétﬁmm gRBRlakth emmgaa Wt sbqwﬁﬁﬁ/rfd}a{)ﬁe
nt.hesi z unds . gave

LERRE Teieghy Saf Lkt * 2aPERE! helina e supe o

i ndicated only by the
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synbols of the elenents, results are within 0.4 % of
theoretical values. EXAMPLE 1 Synt hesis of
12- (2, 6-di chl oro- phenyl am no) - Phenyl | -acetic acid 4-

wd Rogesiganoyl - phenyl ester (also referred teceea207/001273

Conpound XV11)
Spohérign stefamie aadoiwm (Euph snijate apgd igio can ok ciskd fopiabiiing

@1 d?e% %, enm&kg{g&i&g%é Gidita rm@gg dag%is%ode%m@%éafa&mers in

gelniin papsHigsnRIAemed Wam@&w@ﬁzme@@a@w inggdenpcioge pr
AR | shig& Ghs Db (aé%mnouéc&rmbm M?&hﬁ&ﬂﬁ@ly\%t&h When

stlrrlng at 0C for he reacti on m xture
BNBIOLE SURDEBEDS andéferoelm azeefi%s%lf@fzora' administration the

4eiivd dingredRAN 734y Ge Mmb:ﬁé@ i s@e@teﬁ'ﬁ@' dr Vidsoriagdagbnts,
and stirred for.1 h at 'Bﬂs‘%’is at room

PUPHSr BYAliPE and¢ {fe$0 ﬁew?dat% e 2P4/PY PUgRENiNg agents,

RyYaPper aite Gubin dilierts 8y GRber ERBIY @rdidnt Bycol, | diycerin and
resi due hhus obt ai ed was di ssolved in chloroform

Ya{ious CERRNANIGNG 'é‘?’eras washed with brine, dried on

anhydrous 5 MgSO™4, filtered and the sol vent
evapdinat éxbagd et cad depdesigned Brvmmediated erleans. gontrolled
%é%aﬂ% e)ggrllde(amgféa]%é) #@eﬁﬁ%&%&%‘&?ﬁr%&é&d%@%gHThe

@efinftion 0b thgise herorsopReimpvartp ﬁ@q&rﬂ(ﬂ?ﬁbé{t Beade Foyheere.
t?g&@@ d{o%'ézre@se 1&({?1!24' &fbe effectedsﬁﬁti‘ep?iiy?n&fc mixture

| oro-phenyl am no) - ?/ ]-acetic acid 4-
q_@’ﬁp(}ﬁlt@@aﬁb@ﬁgﬂ nﬂfgnyq)mg%qngn (86§nu tiparticulate composition, a

go?@é h\gl th%]@t@%omposmon an |on-exchange resin-based composition,
di chl or ophenyl am no) &ienﬁ acetate (5, 480

iy, OSFOEE baged )COHWQS'L%V%%WO? paE®erg corippsition.

Wbl WERiBg % 58 VoMed by Tedfy, M is HeligBanBAaHSs raeageemey be
The reacti on was war ned t rre

mm@eut@whergfora@#ﬁomumegfs;s@wedefa?@gsu?fém«e Bge,

6518 dbcdnitiliuAs Wasedpur i fied by silica gel colum
(di chl oronet hane/ net hyl al cohol 9.5/0.5) to furnish

the Ry %a?e%@ﬁ%iﬁst‘ﬁ%ﬁ, ggoiut%n 84’&}{1' éﬂtigg compound in either
sesame or peanut oil or in agueous propylene glycol can be employed. The
agueous soiutions should be suitably buttered (preferably pH greater than 8}, if
necessary, and the liquid diluent first rendered isotonic. The agqueous solutions
are suitable for intravenous injection purposes. The preparation of all these
solutions under sterile conditions is readily accomplished by standard

pharmaceutical technigues well known to those skilled in the art.

The following examples further describe and enable a person ordinarily
skilled in the art to make and use the invention. It should be appreciated
however that these embodiments are for the purpose of illustrating the
invention, and are not 1o be construed as limiting the scope of the invention as

defined by the claims.
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1H NVR (CDCI 3): 64.07 (s, 2H), 6.59 (d, 1H), 6.67 (s,
1H), 6.98 (t. 1H), 7.14 (t, 1H), 7.19(d, 1H, 7.28
(t. 1H), 7.33 (d, 2H), 7.63 (s. 1H), 7.97(d, 2H: 13C

wo¥R/¢ooMBO- d6) : 638.8, 118.8, 121.8, 122.6, A&BcK2007001273

124.4, 128.7, 129.1, 20129.6, 131.2, 137.2, 137.8,

142.9, 183. 5, BRIEG DESQRIBTION OFITHE FIGYRES, e 431
(M; mp.: 170-172C. EXAMPLE 2 Synt hesi s of
4- th'iﬂg@régaéﬁ%% Renibase Ac’twlt Score of mice having TNBS-induced
chl oro-6-fl uorop éamno-
j5 nﬁ%ﬁ%@?ﬂkﬂ@ét%'@m?@ dhicearaamay-Rheney CEbRPUR

Mﬂtoﬁ:) am&ﬁMﬁﬁﬁkp PR E%ARRL ZlRY 12 Rydroxythiobenzamide
nt hesi s
nylégﬁb%}ﬁﬁ%/fiﬁé mpgurs qf mesalapifter ¥ 5 Buor ophenyl ani no)

-5- 5 net hyl phenyl )acetate (5) To the solution
of 1 Kigurei 2 asbows the 283ioperoidass (’h\%ﬂ)) activitg Snndnicef having

gNgg E:)rl;'é' cteﬁ; R Osd D@é}y d@%‘%gﬁn z&@g 5 %Za%ll S(P%-](&-thl rla%'n%yl—
MQﬂmxs@arbmnyltgy)aberaoc daigt (Qorhpoum XXl eresalaoinariioner &

E%ﬁrﬁﬁf@?‘@%ﬂrg Bf @éﬁm %Sra@a %&ﬁlﬂq&h}a%é (2Aga(

nperature. After flltratlon the filtrate was
ev apcﬁ'%li’%& shews the Bain &@&eﬁP%W%S plgnesakiiae grd 5-amino-

W%@ba%l@hé%x&@ﬁb&%x&?ﬂéwz@m &id eCornBsurdi ﬁmh%ﬂm

in rm .the organic | ayer was washed with

B’r‘?” ”tﬂl eé'f:i'aﬂ'i'f}eanhydrous MySO4, filtered and the

sol vent evaporated. The crude product 5 was | oaded on
a si IRigae gl sipass dbé upeinarpbredpiived saorel Bb  5-amino-2-(4-

RGNk AR ME | agia  (Compound v

TMesgaopieang ehvdiodyitobenzapide{édiB)acet ate (5) was
obtained (111 ny, 35%yield). Synthesis of

4-t hi isaga_\,ﬂawgmlofzhé %uk&ye@h&{éaerﬁ:efa{tl&rssﬁhm 36
L NO), - heo!}/[ % acetate DNI SLegal1054688
%Jéﬁ%fﬁgﬁ’i ?skgﬁm P %Xméw&éﬂémrccm@w(@emgwd
XXV in the presence of aspirin or aspirin plus glibenclamide.

Figure 6 is a bar graph showing H,S generation of cysteine, 5-amino-2-

(4-thiocarbamoyi-phenoxycarbonyloxy)-benzoic acid (Compound XXVII) and 4-
hydroxythicbenzamide {(4-HBT).

Figure 7a shows the perception score (AWR Score) in a rat model of
visceral pain perception using vehicle, trimebutine maleate and trimebutine
thiocarbamoytbenzoate (Compound Iil).

Figure 7b shows the perception score (AWR Score) in a rat model of
visceral pain perception using vehicle and thiocarbamoylbenzoate alone.

Figure 8 illustrates the gastric damage score measured in rats treated
with vehicle, diclofenac, 4-hydroxythiobenzamide (TBZ) and [2-(2,6-dichioro-

DMSLegal\054688\0000 266 753y 19
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wo fodduois of anhydrous benzene.

4- Car banoyl pheny1- 2- (2-(2-chl oro-6-fl uorophenyl anm no)
-5- nmet hyl phenyl )acetate, 5 (110 ng, 0.27 mol) and
Lawesson reagent (109 ng, 0.27 mml) were dissol ved

warmed to 60C and stirred for 3h. The sol vent was

preaathoHpeeny Fadie eshid pPresatbaaioykiiener waer r €dinthoand
purified by silica gel colum

%@ﬁ%hloronethane/nethyl al cohol 9,5:0,5) to furnish

the pure conpound 6 (59 ng, 51 %yield). 1H NMR

( CDCERpre 62 ilgstrates e -amourd, @1 g¢siNic PH)stagantiyt Gz, (PH2)

%Eélgcesidtfgvlig'tr%@ vgith véhhale Z{rc%er{ae 4awéirox;nhi'dbeﬁ£jamide

i) (@pngex :ﬁs;!chl@*gfphsnylago'nv)—pnqsﬂfcetmlgc@ 4- tb@zawamovi

&%%y?estégéor%pograﬂxﬁ, 126.1, 128.2, 129.2, 132.3,
13478 138. 6. 140S, 153.7, 154.6, 156.2, 170.4, 201:7

Sy nt Eﬁ“f & %ﬁ'uﬁ’ff ﬂgé%ﬂﬁxgasggcn%%%g% %c%gecme%ssuErédAm ralt:‘s treated

Wit hebiclar baproyén, phren 2-(estathoxyalapbthaiehexylepropioniasacid 4-

und. XVI nt hesi car banoyl phenyl
&%@FB‘XW&H&%‘% r‘?%S“"%ﬂ?é{’é’g’al | 054688 \ 00001
\ 2661753v125 To the solution of 1 .
(acetigusal 1 tiystrateathiedimBOboHgromboranepsyntiesisig bipodsy

hydr oxybenzotri azol e (412 ng, 3.05

ﬂbﬂ%'&#%&%@“@zs ng, 3.05 nmol) were added with
stirrin C for |h. Toterea e} Xt u
- hy % Bendiimaes (6 apesnig! Soge THaR RistbBer da e
andushbdusepododr oflraks aémé trféCrarai‘fp&Jdm adsa;r odran treated with

t enper e. At f the filtrat . .
o Al araeh 2t o S EoleRyEadR ac +
SilcudamoyHrenei ésyerr(ésmdumdhw obt ai ned was di ssol ved
in chloroform the organic | ayer was washed wth

gg: Cgﬁlrﬂu% h £ GhuSaBO st Mimide biBbJj fh%rﬁﬁ’oﬁﬁg Bh hﬁxaz

evaporated. The crude product 5 was | oaded on
ia 1¢ [gteel ljgdredgen col um and el uted with CH2C12/ MeOH
(9/1), 10 from whi ch 4-carbanoyl phenyl
2- acaqury e nowdtes (He)inhibiBorobitpaivneslinieihtreage indatbtreated

i ot RO AREIR S5 o PPy AP ROKP MBI o
grtedarbdamaynphwl phtenidommeet XVH).( 6)

Figure 15 illustrates the amount of exudate PGE; produced in the

subcutaneous pouch of rats using the rat pouch assay when treated with

' vehicle, naproxen, and 2-(6-methoxy-naphthalen-2-yl)-propionic acid 4-

thiocarbamyl-phenyl ester (Compound XX).

Figure 16 illustrates thromboxane synthesis (ng/mL) by human blood (in
vitro) as a function of concentration of indomethacin and [1-{(4-Chloro-benzoy!)-
5-methoxy-2-methyl-1-H-indol-3-yl]-acetic acid 4-thiocarbamoyl-phenyl ester
(Compound X1X).

DMSLegal\0546881G000112661 733+ 1 20
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4- Car banoyl phenyl 2-acetoxybenzoate, 5 (410 ng, 1.37
mol ) and 15 Lawesson reagent (554 ng, 1.37 mmol)
were dissolved in 35 nml of anhydrous benzene. The

wd Raesbag was warmed to 60C and stirred for miccAdercoizss

sol vent was renoved under reduced ressure; thg crude
r esi dligire\a® ilipstratés e sluyfa&i dm'eaan geh”, obgastric ulcers in the rat

iy S aetR B R el Hietche S GRS,

paptitiiaiad2-yy-ppopépras atid 4eh:ézsarbm@ rReny &ster é(t‘abmnund Vc“)\.O

I A e Rt bk ‘?é?n%ﬁi o
piosnx esterr(Campaimd XX/ det ection at 254 nm flow rate
30 mrnin) giving the pure conpound 6 (324 ny, 71A,

yi el d:)gure 18 illustrates the inckEh VR s{$tE)el bPdod fr8ssekk (rem i-ﬁ:.i)")

1 7. 66
%slitﬁa('ede%m%adewgm@”{% &4%*“5@ E%R'%‘D’Néb c15):
prdpiodic ab%ﬂuocéﬁ%nﬂ,«l—pﬁ&ﬁd Bsted@ﬁmﬁouﬂ@ﬁxy 132. 4,
135.1, 137.3, 151.5, 153.7, 162.7, 169.8, 201.8 M5

) 008 b i e e orres v «

badeytosensaane AABED ahd 4247 8-diskinepEenylagyino ehwng-eetic

b it SRAY Ny GRS AE AR bt
a@@ﬂlwe&wwggsat@onpound Xl X)

Figure 20 iliustratrates the effeéts of simvastatin and succinic acid 2-{2-
[8-(2,2-dimethyl-butyryloxy)-2,6-dimethyi-1,2,6,7,8,8a-hexanydro-naphthaien-1-
yil-ethyl}-6-oxo-tetrahydro-pyran-4-yl  ester  4-thiocarbamoyl-phenyl  ester
(Compound 1) on ADP-induced aggregation of human platelets.

Figure 21 illustrates the effects of simvastatin and succinic acid 2-{2-[8-
(2,2-dimethyl-butyryloxy)-2,6-dimethyl-1,2,6,7,8,8a-hexahydro-naphthalen-1-yi}-
ethyl}-6-oxo-tetrahydro-pyran-4-yl ester  4-thiocarbamoyl-phenyl  ester
(Compound 1} on human platelet cAMP concentrations.

DETAILED DESCRIPTION OF THE INVENTION

Preparation of Compounds

Thin layer chromatography was performed on Macherey-Nagel silica gel
50 plates with fluorescent indicator and the plates were visualized with UV light
{254 nm). Kieselgel 60 was used for column chromatography. All synthetic
reagents were purchased from the Aldrich-Sigrna Chemical Company and were
used without purification. Solvents were anaiytical reagent grade or higher
purity and were used as supplied. A Buchi R-114 rotavapor was utilized for the

DMSLegal\i54688\000012661 753v1 21
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Synt hesi s of
4- car banoyl phenyl- 241- (4- ohl or obenzoyl) - 5- net hoxy- 2-
nmet hyl -i ndol - 3-yl kacetate (5) To the solution of 1

wddosi@pRghacin, 3 g, 8.38 nmol) in 60 nL of Fd/CcA2007/001273

di met hyl f or mam de, hydr oxybenzotriazole (1.25 g, 9.22
nermivii cltiee SOGE@n{slin 9agyo. The Btramwiey wees eeriiidd epeaniostopically

ML SRl Dt T84S R Tbiatd b i ey
Bius hpe thsframertt. ﬁhwre@@mra refersed foddenSt anistaraal @taé\dard

@5%; é)%&tH @t i@ns ﬁtnssééd gfr@&u%ts\"%@v;?&%hﬁé@doﬁl Nelfiied

Fessure o r enmov he sol vent. The oil
Bisysirre APha@Jodbﬂ%ﬁ mtrvmgmmedﬁ'wrw@m&ﬁ@wsﬁ 3n Buch

@%ﬂﬁﬁ HE%@{E “F?\regﬁ\.ﬂlt b AL finMaormpaae dawl ddieriincdesy RP-

C|tr|c acid 10% and than dried

lIRLGn FyeckabmRn wgseﬂnnerttqdﬂ@ FEGORAE Tefs! £Fa/iBiRctor, a Waters

@@H@L@ts%gtemT%eV\féﬁéngBBﬁQﬁhMé absolgdnck QReRibraet @ 215 or
silica gél open colum and el

3 gneang)a queyﬁ] 46 harigecorder. l"|’the sthes:zéa—lgompou'\r/u%gHgave

%&W@M@nﬁ%ﬂ@é&Zﬁﬁ&E5ﬁW%es are indicated only by the
car banoyl phen

4-c 0 - 5 et hoxy- 2- e
PIHON e IS Edisd e BT £08 6 By BPRIE 19955,
12% yield). Synthesis of
4-t hi ocar banoyl pheny1- EXAMPALECh| or obenwy1) - 5- met hoxy-
2- net hyI -indol -3-yli-acetate (6)

2
_ me??ﬂ R PYRE idhibio-b e IAMIRPASAYIhcBig Wby -

th:acarbamoy!-phenyl ester (also referred to as Compound XVIi)

COOH HzN : m @\f
ij DCCI HOBt \©/

Lawesscm reagent/
nhydruus benzens

m \Qfs
MH
c:\@cn MHz
&
Synthesis of  4-carbamoyiphenyl 2-{2-(2,6-dichlorophenytamino)-

phenyllacetate (5)

To the solution of 1 (diclofenac, 890 mg, 3.0 mmol) in 50 mL of N,N-
dimethylformamide, hydroxyberzotriazole (445 mg, 3.3 mmot) and DCC (680
mg, 3.3 mmol) were added with stirring at 0°C for 1 h. To the reaction mixture

EMSLegal05a688\0000 126617531 22
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15

20

yl kacet ate, 5 (340 ng, 0.71 mmol) and Lawesson
reagent (287 ny, 0.71 mmol) were dissolved in 15 ni
of anhydrous benzene. The reaction was warnmed to 60C

w@EBds/edskfsr €d for 4h. The sol vent was renovedpgped@inntooizrs

reduced pressure; the crude residue was purified by
Shidrosybgelamidb Yans (8limghkor mn.t) hmseémradd storeal fooh ol at

G athale bt E%ﬁé‘%%tﬁﬁ%%ﬂ?éﬁr i aregieS: e Sdviptes

waler iredliced torégsuterand e oitt residaib ehis otaink08&s dissolved in

Gk e Srohic b Wbl Wil il sy 9 Aekpus
MQSQstﬂI*@redaandzm soienf boaporaed B@ erliderprodugl ¥ iwag ldduad

s j@%&? Bylipa el il Chs *zf@ﬂ%é%f@%wé&%
q@ameyipheayiag 2@; <2ﬁ-q!chlqrogher(y@mmcmaberwnaqet@m

obtdided 12744, 177/53ﬁélﬁg , 7.88 (d, 2H). 13C NIVR
(DVBO- ¢15) ;613 0. 8 56.0, 101.5, 111.9, 112.0,

3,. 121, 7, 129.4" 130,8, 131.2, 131.4,
%‘S"i“%""ﬂs@f 8, [2‘%%‘@““'%‘9"'7‘-‘“!&%"‘2) Pfsw'ifacqfw @cid  4-
this@afhamOyli-phen§l ddief {§)) , mMe 493 (W; mp.: 224-226C
EXAMPLE 5 Synt hesis of

Chi oARrDanBAR 3 Ela & iR bRl eleyicetate (s
f@@nﬁ@unwmmm@gaawemammom g2 6614 58mdY Swere
d@é‘&fv@@% %O%! aI enﬂgﬂﬁﬁ% he reaction V\(qg)wq:metd Hg 50°C

-nmeth oxy nap ropanoate
%‘QISUFP% fer&h- The selyrms wes remoygd widlerregyodd priessi86; the: caitie

r§sn§ué’®¥d&y ur@feﬁa%%‘ﬁlca hgéi r Bihe W?%thﬁ'ﬁ?h&e@r?\eégl grgohol

1914 mmol
9w/P) tg fu 5*\1‘59&15"%@%@““!% (44®mgoKB1 Peyield).on ni xt ur e
4- hydr oxybenzam de (4, 3.58 g, 26.1 nmol) was added

THINMBHTDOE & 007 1s,/PH] 6.8C (@) 26. B?@éf 1;9@?3 (t, 1H), 7.14 @,
e e rate was
%@ar?;grg[!ed ungg @dﬁ@t&dgpﬁséﬁfiz t%b’r erb (b 2 e

oI vent. The oil resi due thus obtai ned 10 was
cﬁ MMRR (BMSChdalt @’{ﬂ 8.at @&t 121.8 HE26r 08BV C1249e1281B5129.1,

088N esh v {3y DAY, 145 bmdﬁ%”%g%% d? £itric acid

10% and t han ‘dried on anhydr ou: filtered and
ol v yapor ated. The crude product 5 was
l\{%&dé@/g%ﬂi(@ ¥ica gel open colum and eluted with
CH2C12/ MeOH (9.5/0.5), from which 4- carbanoyl phenyl
o 270788k ynapht hal en- 6-yl) - propanoate (5) was
obt ai ned
EXAMPLE 2

Synthesis of 4-thiocarbamoyliphenyi 2-(2-(2-chioro-6-fluorophenylaminoj-
S-methyiphenyl)acetate (also referred to as Compound X Viii)

DMSLegaN5A6EE0O000 1266175 3v 23



15(1.91 g,32%yield).

Synt hesi sof 4-t hi ocar banoyl phenyl 2- ( 2- net hoxynapht hal e

n-6- yl)propanoate (6). 4- Car banoyl phenyl
W@Z(ﬁ]g,nd%hoxynapht hal en-6-yl)-propanoate, 5 {dr8Q:d7001:

.34 mmol ) and Lawesson reagent (1 75 g, .§4 mm(?gmnn

vvere HEss in 130 20 mu,af h benzene. The

reaction FREd “io G an i . The
sol vent We poved Lﬁf@_redu e S e.-0r ude
resi due \N%S prlfled l'ica gel

(di chl or off& et AYA/ #3F cohol &g -P5) to fYf#t nish
2.9 g of cr orrpound 6. The obt ed ;compound was
purified by a*Sklica gel open colum and eluted with
CH2C12/ MeOH- (9. 5/0.5)) giving the pur Joe é,lnd 6
(970 ng, 61 %yield). D NSU90054688M%§!W€ v129

WD 2008/ 009118PCT/ CA2007/ ® 1 DMRO d6) : 15
1.59 (d, 3H), 3.86 (s, 3H, 4.p4 ( ., 7.06
(d, 21-1), 7.18 (d, 1H), 7.31N(#~4H, 7 S 1H) |

7.84 (s,1H) 7.85 (d, 1H), 7.86 (s, |1H, 7. . 2H),
9.47 and 9.84 (s, 2H NH2 ). 13 DVBO- d6)2 5
19.1, 45.2, 55.9, 106.5, 119.86, 126.6, 126.9,

5128.0, 129.4, 129.9, 134.2, 135.6% 13768, 1534,
158.1, 173.3, 199.7. M5 (El), me 366 (M+); mo.:
196- 198C. EXAMPLE 6 Synt hesi s of

4-t hi ocar banoyi phenyi 2-(4-i sobutyl phenyl) propanoat e
0

Synthesis of 4-carbamoyiphenyi-2-(2-(2-chloro-6-fluorophenyiamino)-5-
methyiphenyi)acetate (5)

To the solution of 1 (lumiracoxib, 223 mg, 0.75 mmol) in 15 mL of
dimethyiformamide, hydroxybenzotriazole {111 mg, 0.825 mmol} and DCC {170
mg, 0.825 mmol) were added with stirring at 0° C for 1 h. To the reaction
mixture 4-hydroxybenzamide (4, 154 mg, 1.125 mmol) was added and stirred
for 1 hat 0° C and 3 h at rocom temperature. After filtration, the filtrate was
evaporated under reduced pressure 1o remove the solvent. The oily residue
thus obtained was dissolved in chioroform; the organic layer was washed with
brine, dried on anhydrous MgS0,, filtered and the solvent evaporated. The
crude product 5 was ioaded on a silica ge! open column and eluted with
CHClo/MeCH  (9/1), from which  4-carbamoyiphenyi-2-(2-(2-chioro-6-
fluorophenylamina)-5-methylphenyi)acetate (5) was obtained (111 mg, 35%
yield).

Synthesis of 4-thiocarbamoyiphenyi-2-(2-(2-chloro-6-fiuorophenylamino)-
5-methylphenyl) acetate (6)

DMSLegal\15d688\00K X266 17531 24



i0

15

NI -12 3 1r Lzwesson reagent/ Anhydrous benzene 10
To the solution of 1 (ibuprofen, 3.87 g, 18.8 mmol)
in 80 rnL of dinethylformam de, hydroxybenzotriazol e

wa 20080®11820. 7 ol ) and DCC (4.27 g, 20.7 mmptyRi@7001273

added with stirring at OC for 1h. To the reaction
m xt uf-Sabamayjheoxlyd EhiZaniate-6firiorcphenyigmipgh®rol ) was

%@éiﬁﬂp}ge{hg éée'tit\ f&‘g 1f1?rrrp§ dloPhnt ngoﬂqre%\%ﬁt({%@ mg,

t enper ration,
Mp@m)e\@eramomeédmdédnlmfe@bmreua benzendy Ehe reaction was

SAedte 66948 2Rl Ismné&%r%ﬁ TmeLg%h@m b RV lméﬁﬁ Pac(eek

in ethyl acetate; the organic er was washe

[BFESTEre. withey rwmr@%uew RS C|Pth' igd a8y d Silipe ael t%ﬁ““
JaiteroptatrmBYREANSaIdhS0O4 5.4, §) ioemﬁﬁishama dURE c8RbYSH 6 (59
evaporat eFI The crude product 3 was | oaded on a

9.4 Ze §&8l9-20 open col um and eluted with CH2C12/ MeOH
9.5/0.5), fromwhich 4- carbanoyl phenyl

H(h?dﬁjiﬁbﬁtayl)épﬂlaﬁyd, Bl e Eate), 636 (8H54)06t73i(@,eu-| (3 %Qa&,

I 2@%@% LIRS b Pl 2]
23‘;(:4 I Sobut phenzl gpr o?anoat e}%%

AlMEFR (BYISEhdaky P238( A0V sdbuly nA2)ri@gdhd@dd, 124.9,
(12648 128. 271§§2m‘r§ﬂz)3 W94la . 4650 6 CRBON 150, Lskip 4763,
m’mlj were dissolved in 130 m of anhydrous bénzéne.
FRE7r eacti on was vvarmsd to 60C and stirred for 4h.

The 5 sol vent was renoved under reduced pressure. The
M3 @inede ¢2dMOnd was purified by a silica gel open
colum and eluted with CH2C12/ MeOH (9.5/0.5) givVing
ound 4 (1.45 g, 55 %yield). 1H NMR
wD?/S?)H?:TES %‘Té 0.84 (d, 6H), 1.48 (d, 3H), 1.79-1.82
(m 1H), 2.42 (d, 2H), 405 gdd 1H), 7.05 (d, 2H),
7.15 (d, 2H), 7.28 (d, ZrAMPEE 4, 2H), 9. 49and
109.87(s, 2H, NH2 ). 13C NI\/R (DMSO-de): 6 19.2, 22.9,
3Syathesis & 2-Azetdy-HcdizoR, acid 9-thiocadantbyl-pheny ester (also

referred to as Campound XV

O\*@%@LO%

)\CH 0CC THOB

0

Anhydrous benzene

0
5
o
: NHo
0
J_ -
o “Ca

Synthesis of 4-carbamoylphenyl 2-acetoxybenzoate {5)

5
lLawesson reageny

DMSLegal0S468R\00H 2661 753v] 25
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137.8, 138.0, 140.8, 153.3, 173.3, 199.6. M5 (H),
me 341 (M); mp: 121-123 C. 15EXAMPLE 7 Synthesis
of 4-thi ocarbanoyl phenyi 2-(4-oxophenyl)-phenyl

wosdpaneat € Synthesis of 4-carbanoyl phenyl  per/ca2007/001273

2- (4- oxophenyl) - phenyl propanoate (3).

DIVB1.: d, 3
Zooslwggeﬁcg%&ﬁfiﬁ Wg%%t)@%ibﬁﬁ@bu 3bo n& 77 mmol in 15 mL of

im@ gmagf QAY @xbbenigtrlgzq%q1)2 q"lgr %?@e%)fsgndu 15(58 685
Gy n:abﬁydriﬁ@)rwamadiaed lstd oy e 00C ﬁd}raiZ\OTl'& tHelredbticgh, mikRire

o IhOREIATE 4 o o i Ao RO e Bl A et Jor hat

ﬁm:lam(xabearz awrden{iratdred 38er fifaffonmnthd Jiltraaswasd deabosatdd
Fidebford pstp i riaow R SePeftdhe DN ER BRI bk Rec
wwdsadvq@r:essfarcﬂomo tineeongaaic fdyer wos wesned Witiebiirid, gried or_1
RIS 05, STEE WSl BlBtar o REi s

B84 Iomed: opia mllcra ael i aben GruETdand awtaﬂlrwaé“dCUaC!a/MW 6Us).
o Fhict zé'cam.gémgggggnai B%c%&ytféﬁtzoﬁg aBOyAL sska.nEBemé Wele

on a silica gel” 10 open col um
4 veldit ed wi th CH2012/ MeOH (9.5/0.5), from which 4-
car banoyl phenyl 2-(4-oxophenyl)-phenyl propanoate (3)
@ﬁ&h@ﬁhacbfnf-ﬂuéda&én@mp@&%yi-@t-@)cm&m-hesi@mhylamino)-

thlocarb 2- (4- oxophenyl) - phenyl
sayishe %(angtfg%ycar banmoyl phenyl

2 (4 oxophenyl ) - phenyl propanoate (3) (1.84 g, 4.93

ol ¥-Gartaeylgtssgh 2rasstpayiverzoalg, 54{498 mgol1)3Aweeol) and
i I i

CATARHY AR 4301, ) AR diauBansRes T s

sayizeeatThrasaationwas dvanmee io P& GLEBtippe &% 3he Therprivent was

%h‘foﬂfhﬁ %gn%%PQé% @@ﬁh@%é fchﬁg r@éﬁd@e ﬁ/bé ?Gﬁhe@eﬂ) SR&Ngel

gﬂwngamerom@r@mamjcwot 5. 54@5)@0 N W%mg of giyde

({LQM%) obt@ndd égmﬁguncﬁ\mis gﬁnf%% et :@paﬁh'rﬁre Re- Q@LC
garggj Pgt byz}aqo smpo@m)sygtems A 100% acetgmfnte in'0. 1% 'I%ll\ % 100%
H,O in 0.1% TFA (linear gradient from 10% A o 60%A over 35 min, UV
detection at 254 nm, flow raie 30 mi/min) giving the pure compound 6 (324
mg, 71% yield). '

H NMR (CDCla): & 2.30 (s, 3H), 7.17 (d, 1H), 7.21 (d, 2H), 7.40 (t, 1H), 7.686 ¢,
1H), 7.94 (d, 2H), 8.2 (d, TH).

30 NMR (DMSO-de): 521.2, 121.9, 122.4, 124.3, 126.4, 128.7, 132.4, 135.1,
137.3, 151.5, 153.7, 162.7, 169.8, 201.8

MS (EIl), m/e 316 (M*);

m.p.. 154-156 °C.

DMSLegal\I54688Y0000 126617531 26



13C NWR (DVMBO-c16): 6 19.2, 44.9, 121.6, 129.3,
129.5, 129.8, 130.3, 132.6, 133.5, 137.6, 137.9"
138.1, 141.2, 153.3, 154.5, 156.1, 163.8, 172.9,

wolRk/991185 7 PCT/ICA2007/001273

EXAMPLE 4

Synthesis of [1-(4-Chloro-benzoyl)-5-methoxy-2-methyl-1-H-indoi-3-yl}-
acetic acid 4-thiocarbamoyl-phenyl ester (also referred to as Compound
XX}

o}

e <,
e A\ CHg " Ué He
N N

DCC /HOBt

]
Lawessoen reagent/
Anhydrous benzene

@*

Synthesis of 4-carbamoylphenyl-2-[1-{4-chlorobenzoyl)-5-methoxy-2-
methyl-indol-3-yl]-acetate (5)

To the solution of 1 (indomethacin, 3 g, 8.38 mmol) in 60 mL of

10 dimethylformamide, hydroxybenzotriazole (1.25 g, 9.22 mmol) and DCC (1.9 g,
9.22 mmol} were added with stirring at 0°C for th. To the reaction mixture 4-
hydroxybenzamide (4, 1.72 g, 12.6 mmot) was added and stirred for 1 h at 0°C

and 2 h at room temperature. After filtration, the filtrate was evaporated under
reduced pressure to remove the solvent. The cily residue thus obtained was

15 dissolved in ethyl acetate; the organic layer was washed with brine, with.
NaHCOz 5%, with citric acid 10% and than dried on anhydrous MgSQ;, filiered

and the solvent evaporated. The crude product 5 was loaded on a silica gel
open column and eluted with CH:Cl/MeOH (9.5/0.5), from which 4-

DMSLegal\l546881000011266} 753v1 27
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MS (El), mie 390 (M); mp: 114-116C.
EXAVPLE Et

WO 2008/009118 PCTICA2007/001273

carbamoyiphenyi-2-{ 1-(4-chiorobenzoyl}-5-methoxy-2-methyl-indol-3-yl]-acetate
(5) was obtained (479 mg, 12% yield).

Synthesis of 4-thiocarbamoyiphenyl-2-[1-(4-chiorobenzoyl)-5-methoxy-2-
methyl-indol-3-yij-acetate (6)

4-carbamoylphenyl-2-[1-(4-chlorobenzoyt}-5-methoxy-2-methyl-indol-3-

yll-acetate, 5 (340 mg, 0.71 mmol) and Lawesson reagent (287 mg, 0.71 mmof)
were dissotved in 15 ml of anhydrous benzene. The reaction was warmed 1o
680°C and stirred for 4h. The sclvent was removed under reduced pressure; the
crude residue was purified by silica gel column (dichloromethane/methyl
alcohol 9,5:0,5) to furnish 178 mg of crude compound 6. The obtained
compound was purified by preparative RP-HPLC carried out by two solvent
systems: A: 100% acetonitrile in 0.1% TFA, B: 100% H;0 in 0.1% TFA (linear
gradient from 10% A to 80%A over 30 min, UV detection at 254 nm, flow rate
30 mL/min) giving the pure compound 6 {56 mg, 16 % yield). '

*H NMR (CDCls): 5 2.45 (s, 3H), 3.83 (s, 3H, OCHg), 3.91 (s, 2H). 6.70 (d. 1H),
6:88 (d, 1H), 7.04 (s, TH), 7.11 {d, 2H), 7.47 (d, 2H), 7.67 (d. 2H), 7.88 (d, 2H).

13C NMR (DMSO-dg): 513.6, 30.8, 56.0, 101.5, 111.9, 112.0, 115.3, 121.7,
128.6, 129.4, , 130.8, 131.2, 131.4, 134.0, 136.8, 137.1, 139.7, 156.2, 157.9,
167.6, 169.8, 201.8

MS (EI), m/e 493 (M*);
m.p.: 224-226 °C.
EXAMPLE 5

Synthesis of 2-(6-Methoxy-naphthalen-2-yl)-propionic acid 4-
thiocarbamyl-phenyl ester (also referred to as Compound XX)

DMSLegall054688\0000 12661 753+ 28
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Synt hesi s of 4-thiocarbanoyl Phenyl 2(3-fluor,
4- phenyhphenyi propanoate DI NSL4aR054588100001 \
2661751v t37 Synthesis of 4-carbanoyl phenyl

woznbsinbligor o, 4- phenyl ) phenyl propanoate (3)pd@cAf6r001273

solution of 1 (flurbiprofen, 2 g, 8.2 mmol) in 80 nL
of 5 d| nmet hyI fprmam de hydr oxybenzotriazoie (1.2 g,
P P DCCH fo MO8 g2~ ) wer e NH,
with s j atl OCfo&,f% Toit he r gactli on ture
4- nhygd y nzam de P@”"@t )
and stirred for 1 h at 0C and 2 h at [a;;qmgem,
tenperature. After filtration, the fPmeeteeny
evapor at ed under reduced pressure to renove the o
solvent. The oily residue t48s -
di ssolved in ethyl acetate; th :
washed with brine, wth NaHCO3 5% cetr gcid
10% and than dried on anhydrous My304,!filtered and
the sol vent evaporated. The crude product 3 was
Syathedisoof fcaibaneyipghkényd gdB-methoxynaphthaiénbad)prdpancate
C12/ MeOH (9.5/0.5), from which 4- carbanoyl phenyl
-(3-fluoro, 4- phenyl)phenyl propanoate (3) was
obt ai ned 15(1.09 g, 37%yield). Synthesis of
4- thlﬁtd%aﬁﬁﬂiﬂ%h@ﬁﬂ (paproxen, ubr 8, 4. 5HeRo)) phéAymi of
BinRRAMR k&) hydroxybénfcﬁrz%@eel rwm?mfn%r)fdnam (2.59

henyl ) phen ro anoate, 3
Ea&%%%%ﬁ% )e‘Hﬁén@ Ctefp"ﬂf‘ Qj’m@ ﬁhéT‘} f%ége“a#?sf@ﬁ@*@& migture
4hytoxghenZ@madehpad B‘B&Sg,m fol) WA adRACANOSYrHAS for 1 h at

t d st | t

BALTRE 2 B dasoma Sﬁl??@%i’%geéé‘:ﬁfrfé“g’ﬂqen}ﬁ’o gtk ctRs: BYapsrater
waerpuﬂmcfguqﬁemur@ e rdnhcﬁré tg@ bol@éﬂnTI?‘eﬁbﬂ&m@sﬁind tmlnsucbtﬁ@ined

n e e.co (0] .
s BissERed 10 Bl abelard Biosdrafiiy \4)p s btk GEAG, wit
RGOICT R B7d, 346th difsic ENNRIC_Q?Dlmﬂ){NEﬁ]) dried dh ﬁ&y(mb,us SR@S§44flfﬂaged

{..32- 5 , 7. 90 . .an

g ane Ebverf; Vphrarct. Tl oriad profud’s s Wdaeg™on 2538 %e
opén 9colurd. 8nd 12Mied wittd . BHClAde®H 129/03), 1#28n4which 4-

%é% @’W‘ﬁ%ﬁﬁ 2%@ %Oxﬁﬁhhle}léﬁzyl?proﬁgﬁoaze (%?%m% obtained

(1.91 g, 32% yield).

Synthesis of 4-thiocarbamoyiphenyl 2-(2-methoxynaphthalen-6-
yl)propanoate (8).

4-Carbamoylpheny! 2-(2-methoxynaphthalen-6-yl)-propanoate, 5 (1.80 g,
4.34 mmol) and Lawesson reagent (1l.75 g, 4.34 mmol) were dissoived in 130
mi of anhydrous benzene. The reaction was warmed to 60°C and stirred for 4h.
The solvent was removed under reduced pressure; the crude residue was
purified by silica gel column (dichloromethane/methyl alcohol 9,75:0,25) to
furnish 2.9 g of crude compound 6. The obtained compound was purified by a
silica gel open column and eluted with CHxClo/MeOH (9.5/0.5)) giving the pure
compound 6 (970 mg, 61 % yield).

DMSLegzP0546R8\0000 112661753 v 24
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wa HHes{iRanoy|

5 M5 (El), me 380 (M); mp: 142-144C. EXAMPLE 9
General synthetic procedure of 4- or
5- Ami no- 2- hydr oxy- benzoic acid 4-

Conmpound XXVI'I) 4- or 5-amno salicylic add 110Bt
H ?ﬂ@t (wmag):Tan?@e(ﬂ,zam, de86 (s, Sy, rodes s20{dd}1HPI7.06 (d,
33t &5 GULRYSAT o) 3R T B LK RS HOIL 185 Fad ¥

1H), 7.89 {d, 2H), 9.47 and 9.84 (s, 2H, NHy ).

13C NMR (DMSO-dg): 8 19.1, 45.2, 55.9, 106.5, 119.6, 121.6, 126.6, 126.9,
128.0, 129.4, 129.9, 134.2, 135.6, 137.8, 153.4, 158.1, 173.3, 190.7.

MS (EI}, m/e 366 (M™);
m.p.: 196-198 °C.
EXAMPLE 6

Synthesis of 4-thiocarbamoyipheny! 2-(4-isobulylphenyl)propanoate

VR
s
o) 2
] DEC FHOBE

Lawesson reagentf
Anhydmus benzene

C 4

To the solution of 1 (ibuprofen, 3.87 g, 18.8 mmol} in 80 mL of
dimethylformamide, hydroxybenzotriazole (2.8 g, 20.7 mmol} and DCC {(4.27 g,
20.7 mmol) were added with stirring at 0°C for 1h. To the reaction mixture 4~
hydroxybenzamide (2, 3.9 g, 28mmol} was added and stirred for 1 h at 0°C and
2 h at room temperature. After filtration, the fillrate was evaporated under
reduced pressure to remove the solvent. The oily residue thus obtained was
dissolved in ethyl acetate; the organic layer was washed with brine, with
NaHCOs 5%, with citric acid 10% and than dried on anhydrous MgSQs, filtered
and the solvent evaporated. The crude product 3 was loaded on a silica gel
open column and eluted with CHxCl/MeOH (8.5/0.5), from which 4-
carbamoylphenyl 2-(4-iscbutylphenyl)propanoate (3) was cbtained {(2.48 g,
40% vyield).

DMSLegali05468810000 1126617537 30
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15

To the solution of 4- or 5-amno salicylic acid (10.0
mol) in 25 nL of dioxane and 12.5 nL of water,
triethylamne (15.0 mml) and

W(ﬁﬁ(}{)ﬁ/@‘fgﬁ]:sbut yI 15di car bonat e (15. 0 mol ) wer ep@ﬂdﬂﬂmwuglxl;;

with stirring at OC for 1/2 h. The reacti on DVSLegal

\Syori488 of 4-8I61004rbAfmi Fnll 2U-isdbButyiphenyl)propanoate(4)
2008/ 009118PCT/ CA2007/ 001273 m xture was stirred

nechapj e.

evapor CoitamtypRbnt 2 s RoolSRELHAERBRAE *s 1248 g 702
droeh) wnd é»aWQSQQ'?efeﬁﬁ%'ﬁ déd. g, e mrmadi were amolvgd in 130 ml of
fanhy@b8€ be@nb ethaMchBioMak8s wﬁﬁﬁecﬁi’b'@(dc ahB&tif ?cﬁ“«iﬁ The

.
was | oaded on a silica gel open colum and el uted

PMRMOMBTIZT RS HINASF 199Ucsd reifiiithi 16 piaiged compound was

Pukifisd bl gmecgé byt @i add féhﬂé@me@HZ@yme@ﬂ @43k
was obt ai ned 0 %yield) ?nthesmo -

E?“’l"lé?r & Bt Bﬂﬂ1éﬁ19n55 e YIglg)-t - but oxy- ben20| c

acid (2) Compound (1) (12.0 mml), conc. H2SO4 (6.0

THOVYR (MBSO 6 108! () 6i)) 1.4BH{(e, 3H)| i r7edi .8y 1H), 2.42 (d,

BB SuTBRos By B ofeNl 8 70 (ot 624D 2 g Banc
§876% 2H0b20L) , dried (Na2SO4) and evapor at ed The

resi due was dissolved in 1:1 MeOH CCl 4 (400 ni),

W@hﬂﬂh NSO §f19(23QQ grﬂabs aa@ ibes, ©ld 366 8d &%bh

],IRI‘;}l wat er The extract was dried
58&505&98(9\75 ar}ﬁ%%l 1l98 white solid (2), 15
V\,hl ch was recrystallized by DCM hexane (83 %yield).
SiEh(Ep si/s 361 (MY); or 5- Anmi no- 2- hydr oxy- benzoic acid
4-t hi ocar hanoyl phenyl ester (8) To the solution
& pAr210{235t er t - but oxycar bonyl ami no- 2- hydr oxy- benzoi c
acid (2) (3.0 mol) in 50 nL of dinethyffornmam de,
hydr oxybenzotri azol e (3.3, 20 mml) and DCC (3.3 mmol)
were added with stirri AVWPBEor 1 h. To the
reaction m xture, 4-hydroxy-thiobenzam de (3.0 nmoi)
wBynthesisolhthiondrbamdylpbenpid- -GabxopHenyi)-phenplpropanddie
72 h at roomtenperature. After filtration, the
filtrate was evaporated under reduced pressure to
renmove the solvent. The oily residue thus obtained
was dissolved in ethyl acefate; the organic |ayer was
25 washed with brine, dri on anhydrous MySOM4,

[ eapor at ed. The grude
i nternmedi gt e oA gt J-ealsg ith a sg ut on of 40%
TFA in CHRO2. YA t'ERIZ%NT he ant réfroved to

- ai ShAUis The resi due
open col um and el ut ed
C12/ MeOH (8/2), from whi ch 1éesodbpen
5- Ami - hydr oxy- benzoi ¢ aci .15” 1 betzone
t hi ocar banoyl - phenyl ester (
XXVI'1, was obtained (48% yield).
1) 1?745149ah05468MD000Nn1661753V1 Nrlg

conpound of Fgrnul a

Synthesis of 4-carbamoylphenyl 2-(4-oxophenyl}-phenyl propanoate {3).

DMSLegall054685\D0001\2661753v | 31
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WO 2008/ 009118PCT/ C42007/ 001273 EXAMPLE 10 Synthesis
of trimebutine thiocarbamyl benzoate Preparation
of 3, 4, 5-tri met hoxybenzoi c acid 2-(di net hyl am no) - 2-

woRbRmyslasit vyl est er 4-t hi ocar banoyl benzoat e( Tr in€aHLAZDITOORT3

t hi ocar bamoyl benzoate) |1l To a mxture of
4- (t rbogar baomyl bof berkabsroni B (). 11.&oinjnognd 80 mL of

peBNBieptey RRs R b Ry G b RBE merige o
?Zﬁ?ms#ﬁgndt?w réerstistrigr rag d°Gtfor Bora @np'eﬂ@tmr!élxm i
St 0o 7 PSS S a0y s
aride? d)at rddrh Mvﬁbe(ratoa peﬂgr filDRIRD. meaf)ltratgmqgoe\f@poramq) under
rggﬂcedzprégs\%%ﬁ%%veltpg %oﬂvgﬁto ThE! o[fil)q’eg(we thiis %ﬁ)t&xiﬁ;?)d was
dissoBrefidia, ethi) acetato;l thes oraaric, layerzya%twasj_\psl wr;h @gn?twrth
ﬁ%}bicdgs ?gg w(tq Hn?cl’\ﬁi_sla 15% d(tﬂ% df?éﬂ) on &ar@ér&ﬁ\;/g%m%%c)bi mgw,»d
Hdothe s2B/eot emosated;oﬂ‘@ crg@re Qrod@gt E wafdqued on a’ silica gel
open column and efuted with CHzCl/MeCH (9.5/0.5), from which 4-
carbamoylpheny! 2-(4-oxophenyl)-phenyl propanoate (3) was obtained {1.84 g,
42% vield).

Synthesis of 4-thiocarbamoyiphenyl 2-(4-oxophenyl)-pheny! propanoate
(4).

4-carbamoyipheny! 2-(4-oxophenyl)-pheny! propanoate (3) (1.84 g, 4.93
mmol) and Lawesson reagent (2 g, 4.93 mmol) were dissolved in 100 ml of
anhydrous benzene. The reaction was warmed to 60°C and stirred for 4h. The
solvent was removed under reduced pressure. The obtained compound was
purified by a silica gel open column and eluted with CH2Clo/MeOH (9.5/0.5)
giving the pure compound 4 (0.45 ¢, 23 % yield).

"1 NMR (DMSO-do): 5 1.53 (d, 3H), 4.25 (dd, 1H), 7.08 (d, 2H), 7.54-7.73 (m,
9H), 7.90 (d,2H), 9. 51 and 9.88 (s, 2H, NHz ).

3¢ NMR (DMSO-dg): & 19.2, 44.9, 121.6, 129.3,129.5, 129.8, 130.3, 132.6,
133.5. 137.6, 137.9, , 138.1, 141.2, 153.3, 154.5, 156.1, 163.8, 172.9, 199.6.

MS (El), m/e 390 (M*);
m.p: 114-116 °C.
EXAMPLE 8

Synthesis of 4-thiocarbamoylpheny! 2-(3-fluoro, 4-phenyl)phenyl
propanoate

93}
I~

IMSEepalVI54483\0000 12681 733v1



10

15

20

125.3, 127.4, 128.1, 128.6, 129.5, 129.7, 132.3,
141.8, 142.5, 148.5, 153.4, 20 154.8, 1659, 169. 4,
172.5, 188. 6. np 66-68C (dec). Synthesis of

wdhoodtepgar banoyl ) benzoi c aci d DI NSLegal t 054688A8096bk273

\ 2661753v136 The conpound was synt hesi zed
according to a procedure . eaely reported ign

. L., Pgak D A.
br a§ ed ei fby
jenzore acid (2)

l Lawegson reagent/

Anbydrous benzens

8
¢ 4

Synthesis of 4-carbamoylpheny! 2-(3-fluoro, 4-phenyl)phenyl propanoate
3)

To the solution of 1 (flurbiprofen, 2 g, 8.2 mmol) in 80 mL of
dimethyfformamide, hydroxybenzotriazole (1.22 g, 8.02 mmol) and DCC (1.86
g, 9.02 mmol) were added with stirring at 0°C for 1h. To the reaction mixture 4-
hydroxybenzamide (2, 1.7 g, 12.2 mmol) was added and stirred for 1 h at 0°C
and 2 h at room temperature. After filtration, the filirate was evaporated under
reduced pressure to remove the solvent. The oily residue thus obfained was
dissolved in ethyl acetate; the organic layer was washed with brine, with
NaHCG; 5%, with citric acid 10% and than dried on anhydrous MgSO., filtered
and the solvent evaporated. The crude product 3 was loaded on a silica gel
open column and eluted with CH.Cl,/MeOH (9.5/0.5), from which 4-
carbamoyiphenyl 2-(3-fluoro, 4-phenyl)phenyl propanocate (3) was obtained
(1.09 g, 37% vield).

Synthesis of 4-thiocarbamoyiphenyl 2-(3-fluoro, 4-phenyljphenyl
propanoate (4)

4-carbamoyiphenyl 2-(3-fluoro, 4-phenyl)pheny! propanoate, 3 (1.09 g, 3
mmol) and Lawesson reagent (1.21 g, 3 mmol) were dissolved in 70 mi of
anhydrous benzene. The reaction was warmed to 60°C and stirred for 4h. The
solvent was removed under reduced pressure. The obtained compound was
purified by a silica gel open column and eluted with CHxClo/MeQOH (9.5/0.5)
giving the pure compound 4 (0.35 g, 31 % vield).
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i5

3 g of 4-cyanobenzoic acid 1 (20.4 mmol) were
di ssolved in 40 nL of pyridine and 2.1 m _ of
triethylam ne (20.4 mmol) were added. Dry hydrogen

wotbphothke was passed t hrough the sol ution i np@yehgatyoizrs

steam for 4h. The m xture was then poured into water
amwhmmQDmls!d—ds):_C@Iﬂ.ai(:)toemty,yez.fzi] I(a?,am)pnz.ﬁzﬁ.sfs (m,_BHrz, g.go
ecryst [ n rom petrol eum et her furnishe
@@'ﬂyé %qfa'}ﬁg%&ré’l‘cﬁf%gund 2 (68%ield). Ms (ESI),
rrde 1822 (M. 1H NMR (DMSO-d6): 6 7.92 (dd, 4H),
FCOSMBIPMBR-dH) 19.10447, 1 £5.9,11H5. 2\ 1. 7112455 188.6, 129.3,
)y ' ¢ 9.
Bo 795 134T 1955610F MRS R 588 ToRLPaEE)
DVSLegal ' 0546138 \WOOL 2661753v137 WO
Y&dE 0w AHAT).CcA2007/ 001273 EXAMPLE 11 Synt hesi s
of Succinic acid
Bxif: 348142 °2- di et hyl - but yryl oxy) - 2, 6-di net hyl 1, 2, 6, 7,
8, 8a- hexahydr o- napht hal en- 1- 01- et hyl ) - 6- oxo-t et r ahydr
o-pyran-4-yl Sester 4-ihiggarganoyl - phenyl ester (3)
(also referred to as Conpound 1) 8 WO

3
2008/ 009118PCT/ CA2007/ 00127 nt hesi g _of .Succinic
Greeral SHTHEOMOSHRR o' &8 AT YAy e el 4
butafbyrDsypyRefanydiester i8) (also referred to as Compound XXVIi)
yi-1,2,6,7,8, 8a- hexahydr o- napht hal en- 1- A-et hyl ) -
6- oxo-tetrahydro-pyran-4-ylester (2)

OH OH OIBu
‘ COOH
OH COQH
SN CO I S 1 S
l di-tertbutyt-dicarbonate isobuiene
L » / e ——— yd e
H;N ‘Friethytamine HN\ H.80,4 HN\
Boc Rac
4~ or S-amino salicylic acid 1 2

NH;
O
S HOBt /DCC

4-OH-Thiobenrzamide

NI,
MH; ‘
OBy O 5
O 0 s
. TFA i = O
S o CH,Cl /
HN - )
N
Boc

§ 7
Synthesis of 4- or 5-tert-Butoxycarbonylamino-2-hydroxy-benzoic acid (1)

To the solution of 4- or 5-amino salicylic acid (10.0 mmotl} in 25 mL of
dioxane and 12.5 mL of water, triethylamine (15.0 mmol) and di-tert-butyl-
dicarbonate {15.0 mmol) were added with stirring at 0°C for 1/2 h. The reaction
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5A solution of 420 ng (0.001 nole) of sinmvastatin (1)
in 3 m of dichloronethane was treated with 110 ng of
succi ni c anhydride and 10 ng of DVAP. After 36 h, 210

womd o8l nole) of EDCL and 170 ng (0. 0012 woiyelrz00f001273

10

15

20

25

30

4- hydr oxy- benzam de was added under stirring. After 1
hmxmrﬁe wes| glirred vpecheagaiye doruRdeh atemmdemp@@@uae Aiigr

gp&Qn&f bl ehe @éw&l&e CFPU("!Ban g' ﬁc}rb&am |t? the

uting wt h’ or omat
(rgs@m Bhe p@cwéﬂeds éﬁefﬁduw@ﬁf@da@thawatﬁr @@d §md d'he3ssidue

s lg%@d(/dr)ﬁ? 'aCQihca'\@t b%a coltfhi W%M)wnthldﬂwg@@nt{e@@@m

o AN $107 Siarh Biiggy dseiorvamie-£ yargiay benzokshadid (1) wes
%bﬂa)nedasﬁ% eigl-0, 3.68 (m 1H), 4.07 (m 11-1),
552 (m 1 50 (bt, 1H), 5.77(dd, 1H), 5.96 (d,

]5%;‘21"{"5975'9 8 oy 24 Blndfelrponlamiho tdrButcy penizoic acid

esI S of succl ni
22X 248- (2, 2-di et hyl - but yryl oxy) - 2, 6- di net hy1-
1, 2,6, 7,8, 8a- hexahydr o- napht hal en- 1 yi ket hyl ) - 6- oxo-t

o st 1 01D g, S50 88 N M

Q’déd’l’@ﬁ?@ fé@@ Hndﬁfdm 9gshirieF) fes® drat rt. The solution was
Zva@Ré@m(n% é?o;@“m% WAH@@J Y2 W 9%y )mL) and brine (100 mL), dried

3 % 8a- hexahydr o- napht hal en- 1-
S04 ngsvarm*aﬁya PB FeFidua was, disgalyad in (1} MeHECh, (400
Gnl) OR ek drwh) wa@d(sbew@sm n@a@&ﬁéméc@w&#l 19Meé|—~u water (2

32D THR i e S SN o ppPTRech Yot s (2),

fatichGhas r@h@sﬁmkww DOW hbm(ed wieRly. reduced
pressure; the crude residue was purificated by silica

5:0.5
SgharRle ol o R SERORIGLERE O o SR Rrahainou )
poend esten(8) me 654 (M); 1H NVR (DMSO) 6 0.831 (m
6H, 2-Me), 1.075 (m 9H, 3-Me), 1.53 (m 6H), 1.97

(m 21 tha'Zsé’lEﬁdrﬁbf aHpr s2ehduth %ﬂ}@nﬁnﬁ@é- . ya@q -benfsc
%%7(36’}:2? 0 ﬁn!BO') 'gr?é’emp&f dimﬁfhvf&rmiwgy Egdrgfm%aagoﬁga 3
thrdd) and DEC (23 8606l whrh adddd Wk stifiag &t 0R0NBOYMHISTo the
%@Q@\ng %}PEeﬁgg;%éoxxgg%enza@f 2 360 ﬁ%c&tﬂv&a alciggde )ént? r;%lrred
mechanically for 3 h at 0°C and 72 h at room temperature. After filtration, the
filtrate was evaporated under reduced pressure to remove the solvent. The oily
residue thus obtained was dissoived in ethyl acetate; the organic layer was
washed with brine, dried on anhydrous MgSQ,, filered and the solvent
evaporated. The crude intermediate (7) was treated with a solution of 40%
TFAIn CH:Clp. After 2 h the solvent was removed to obtain compound (8}as a
crude residue. The residue was loaded on a silica gel open column and eluted
with CHoClo/MeCH (8/2), from which 4- or 5-Amino-2-hydroxy-benzoic acid 4-
thiocarbamoyl-phenyl ester (8), compound of Formula XXV, was obtained
(48% vyieid).
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t hi ocar bar noyl - phenoxycar bonyf oxy) - benzoi ¢ aci d
A standard experinental aninmal nodel of colitis
i nduced by intracol onic 20adm ni strati on of

wc20s/Hpifsl Ni trobenzene sultonic acid (TNBS) p@rehsiB7 /b2

used in the foll ow ng exanple. A detailed description
of this nodel has beensypxibighed DVSLegall054688 \
00001 2661 753v140 WO 2008/ 009118PCT/ CA2007/001273

(Santucci .et,al. 003 st.r.oent er ol 124:1381- 94)
nd | o 1 nSEPRPRAIIREPLITRE HjSCEbEREHBEzAe of 1y o b
week ol d Balb/c mce were given TUBS intracol onically
Breparatione of 1.34.Myrimetioxybanzaié 30 c2{dimsthylamino)-2-
] r 1 Zegled; i 0 L Mend .
PREGINRYF a&@gm 2 c@i:ﬂ.acérbsm\sgrg WerzbaR! e rieBHfRe

" f group). Beglnning on hour
t&vefrﬂargamﬁngben@a}e)lz h for 5 days, the nice were
treated orally with vehicle (1%

car boxynet hyl cel | ul ose (CMC)), 5-ASA (nesal am ne)

al one (100 ng/kg), 4-hydroxythi obenzam de (referred
to in the Figureseas 4-1-118) (100 ny/kg),

5- ani no- 2- (4-t hi ocarjbanpyl - phenoxycar bonyl gxy) - benzoi
C @gid (100 ng/kg) (reFerree m@%&&t .
Conp d XXVl d)uand equi ol ar dos 0 of he m ne
(5 )maipB) (50 ng/ kg)d *p<0. 05"¢&rsus the
vehi -treatgcq] oup. skaeh group congi d of at
least 5 rats ~~  The mice were evafua (bli ndly)
on the final day of the study for the pre (
di arrhea and fecal occult blood, and their bpdy

wei ghts were neasured. A "disease activity score" was
cal cul at ed based on these data (0 to 15 4 scale, as
outlined in the paper cited above). After sacrifice,
a sanple of the colon was excised for neasurgrent of
nmyel oper oxi dase (MPO) activity, as a marker of

rany ocyte infiltration. | resul were c ar.e
0o e atitrs Pl adhibenmiou bryrol te "Rl ahd FaEEng
(@hioms!),t aker QO0PILrEhcXOdvH laldobolaR0msll) hiabe beert adiesl avsi the
GG R ipefdo el RSP AP DR o, AR
stiligiades dypapirares. arduydphdized Rirgjsitieg beslesivesd $diiguantitative

)ﬁ‘a ound XXVI1 significantly reduced inflammation as
ndi'cated by the reduction in granul ocyte

a)
G

infiltration (reduced MPO acti vi tg). EXAMPLE 13

EMREOD 3z, SMSRebEpi0a & @), 1454175 (m, 4H), 1.80-1.90 (m,
39//818Q5 Z5H)4 2 Bl DRI AIMY B69 (s, 9H), 8.95 (m, 1H), 4.73 (dd, 2H),
ghenox car bonyl oxy) - benZoi ¢ aci d versus Mesal am ne in

ORES 2KbdeP2 6F 1), Z63%rthIZHDaT A6 Kb 128 Fr93dAd. 4H), 9.65 (bs. 1H,
NH), 10.05 (bs, 1H, NH).

BC-NMR (400 MHz, DMSO-ds): & 9.07, 28.9, 56.5, 60.8, 64.5, 65.7, 107.1,
125.3, 127.4, 128.1, 128.6, 129.5, 129.7, 132.3, 141.8, 142.5, 1485, 153.4,
154.8, 165.9, 169.4, 172.5, 188.6.

mp 66-68°C (dec).
Synthesis of 4-(thiocarbamoyl) benzoic acid

EMSLegail\32688\0000 12661753 ] 3 6
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wihs/008918250 g,

A rat nodel of visceral pain perception, a
pre-clinical nodel of irritable bowel syndrone, was
used in the foll ow ng exanple. Rats (nmale, Wstar,

Italy), were housed in plastic cages and mai ntai ned
underTheo nompdurgd was nshinthesized wiachrdriy howr prodeghine alaeady

PO 00 S ey, s

T43), inavrporataccheseinmyaeligrdngdor at ory chow were freely
avai | abl e. Before experinents, rats were individually
trai ned by spending 2-3 hours per daywsin a plexiglass
cage for 2-309ays. It allowed themto adjust to a
novenen estTi Ciysoin envi ronnep egbyas Wit hhel d
for 12 S before-5-ewl orectfg st ensi on (CRD)

r ecordrngAnvere p rmed. ExpergE its were per f or med
Mrcavwake rats andiwere cofrfucted i a blind manner in
that the observer was not aware of the identity of
drug adm nistered to each animal. In the testing day,
f"épg%éﬁbé"g@@d?eé’&o!ﬁ‘!q’ld@her i nhal ation and a 2 cm

l ong I atex balloon was inserted intrarectally 2 cm

fr om3 peof aryhnotengeicacd fii (ed hhoftwarbelidsalved af 40 el of

e

swphide wiap gasded thexpb thesolsion irea bipady steempuordh. The mixture

EP R Rrcin e ottt SO Ychpotbh bl Ao Beghiiliz A
frone petitleumeatoertfumishied @54 ithapwieriompounk2 (GBYoyield). x 8
cm) on an el evated Pl exiglasTM pl atform and al | owed

M3 (ES)Waie g2 ard adapt for 1 hour. After recovery
from sedation, animls underwent the CRD procedure

AL AORE TPHIsth iy 7B R N G RS ffE el Sl g
ands (fiH, ®Hrni ght so the | atex stretched and the
bal | oons becane conpliant. CRD of 20 seconds,

PENMRBMRY-NY5 I2ABMEES, 1398 hgglal 1Be:
i ncr enerrﬁﬁn of 8%3 %%éggft%i %aﬁr%%@(bﬁﬁéj%m&g@to 1.6 n

vvat%% _B °¢§Ei ve an accurate neasurenment of the
RS P(‘? ga t‘ers and perception, the distensions

were repeated twice for each intensity and data for
each ani mal were averaged for analysis. Each anim
underwent a double set of CRD. Twenty mnutes after
the first sequence of CRD (0.4 nL-1.6 nl water),
drugs 25 were adninistered intraperitoneally (i.p.)
and a second set of CRD was perforned. Behavi oral
responses during the first and the second set of CRD
wer e assessed and conpared Behavi oral response
to CRD was assessed by neasuring the abdonm na

wi t hdrawal reflex (AWR) using a sem quantitative
score (1). The AWR is an

DMSLegal\054688\00001 26617531 37
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30 involuntary notor reflex simlar to the

vi sceronotor reflex, but it has the great advantage

that, in contrast to the latter, it does not require
wehdgeon@l surgery to inplant recordi ng el ecpepdsmoandgzs

wires in the abdom nal nmuscle wall which

DVSLegaR054688 00001\ 2661753v 142 WO

2008/ 009118PCT/ CA2007/ 001273 nay cause additi ona

sensitization (see Nesgyaphpdg 4@Nd CGebhart, GF.

(1990) Pain 41:167-234, |ncorporated her ei n by

refereqég) Measur enmrent = of e AWR consi st ed of

BYathesisopHaritic @ﬁ'%‘%@d%ﬁﬁﬁﬁ*ﬁ’é’éﬁﬂﬂ&‘y & By IRy -

©Al8, by, sbiueﬂﬁ%@b&@hw:e@mqﬂaaﬁymmteﬂﬁh piroPRaB-4-y1

score according e behavi or a

o Peer Gildipoarrasiony pacny! peter (Ehiasn releriad taaeompotst
Gastroenterol ogy 19: 1276-85, incorporated herein by
reference, in which grade 0 corresponds to no

behavi oral response to CRD, grade 1 corresponds to

bri ef head novenent at the onset of the stinulus

foll owed by immbility, grade 2 corresponds to a |l N
contraeti f. abdom nal 10 nuscl es2ql t-ho
does, n%ELZEF? t he abdonen of f the pkajforfm
corre e abdom na

to a strong contr of
nus | es wiit h th%uJLLthﬂQHSLP bdorert of f the
pt7atf.or ng~~ and gw%ﬁi;ii—ggpﬁes 0 ds°to severe

cont fagt} C@f t he .woonvﬁal nmuschkel manid-est ed by
bod ng and @ %J ng of
t he\pe structures and®scr gfstim rat nodel of

vi sceral pain perception as descri bed above was used
to compare pain perception scores f

5- am no- 2- (4-t hi ocar banoyl phenoxycar bonyl oxy) - benzoi ¢
acid (Conmpound XXVI1) with or w thout glibenclam de,
an inhibitor of ATP-sensitive Kl- (KATE ) channels.

Fi gure 3 shows the pain perception scor EF§tEe&honse
to 0.8 nL of 20 colorectal distention jn groups of:
rats (at |east 5 per group) treated wth vehicle,
nmesal am ne (100 ng/kg), and Conpound 1 (100

ng/ kg) . Cbnpound XXVIl significantly reduced the pain
perception (*p<0.05 versus the vehicle-treated «Ji::rj\

group), while nesal am ne had no S|gp|f|cang effe
The reduction of pain perception by

was reversed by pretreatnment mnfﬁ B gl i en Ian1de
(10 ng/ kg i.p. 30 min before)™ I'l'e gl:i bencl am de
pretreatnment did not affect t in perception in
the groups treated with vehicle of lbsatgn1ne
suggesting that the anti-nocicep Ivity of
Conpound XXVI I may be nedlated\s AIP-sensitive r
(KA-rp) channels. Figure 4 shdws T hat” 4-

hydr oxyt hi obenzam de (4-1-1T13) al ore (100 ng/kg) did
not have a significant 30 effect on pain perception.
DVSLegal 054688 \ 00031 \ 2661753v 143 WO

2008/ 009118PCT/ CA2007/ 001273
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EXAMPLE 14 Effect of
5- Am no- 2- (4-t hi ocar banoyl - phenoxycar bonyl oxy) - benzoi
c acid on Leukocyte Adherence to the Vascul ar

woEnosbaki um I n Vivo Leukocyte adherence waspst/ostoetioo1273

using intravital mcroscopy, as 5 described in detail
Pyrdbesis off Buctinic acid decamamov( pbeB) estar 23{2-19HR&-dimethyl

98 g{@%@

ég? 5"“3@'3‘3 agn e%’PLégIW %ﬁa en ba&é é%s eZ‘Sf ﬁ?l,ﬁ%}
ﬁgxqgetralwdroammwwyrmc. sions were nmade al ong the
abdom nal region. A tracheotony was perfornmed to
facilitate breathing. The rats were placed in a :
supi ne position, and a segment of the nesentery was

10 exteriorized through the abdom nal incision. The

mesent ery vvas carefully placed over an optl cal | "

clear pedestal that allowety
b 1il umi nation of a 2-cn? gier tfssue. A
eq tTssue was covered sallne soaked gauze

e debrydl mrdr PMER e eragture of the

pedeTSt ' was kept 37Gwand t he: edentery was
supgérigsee .wthn—m@d_Qi car bo @&- buf f er ed
saiine\(pH 7. 4) ntravit al-wiexgstope (N kon

t25/0. 3 ) and a x10 eyepi ece were used to observe the
mesentleric microcircul ati on. Post-gapillary venul es
with dianeters ranging from20 to 40 um were sel ected
for the study. A video canera nounted on the

m cr asseipgor( Bareegoie T/ ghble] obARaYashitpy @qt mdst hﬂa of

Ftraiote deagrialel yes 1o bite’ Sogrgabudide 1 16 g o

mmﬁr Alfter. 36l ey @m@ {0.00rE mivks @ EBICI andi 20 61 (00012trds) of
e%rg 5 mna[e%s ersgr"to asplrln
n| s Vﬁ)sa% ﬁ’é’? "%he tine of aspirin

adm nistration (tinme 0-5) and every 15 mnutes for 60
m nuf\Ber 1 fedke splventwhs remevedvasdas| reddted preasuriefangdthe

Jrudlﬂ‘e&ﬂd@ Qhbg E@ﬁhda@ﬂ?ﬁsuf&fa ddhBoMa %ﬁhtﬁg W&ﬂ ?Jné?lYo%méthH?\dé?

peri ods as the nunmber of |®eukocyt remal ne
fg%tayi alerhel (H5/8:%y) te yield) é@%‘épuﬂﬂa}? |anao whit® sglich (359ome; 55%
weapr essed per 100 umvenule length). Goups of rats
(at least 5 in each) were pretreated with

t.hi ocar banoyl - phenoxycar bonyl oxy) - benzoi
Al -

nd XXVI1) (100 ng/kg), nesal am ne (50

1rTg/ % or vehicle 60 mn prior to aspirin (or
eINM IWWM%&WC‘M i @, 2-WehsbOTh (rys9thed-Meyi 1.68 (m, 6H),

1, @# t‘rﬁgﬁf’f)t %) §7a {rh Y%H)‘ fg %@zﬁp@ﬁ%' {F@nbfea RS (m m,
ol

treate W th ‘or Yehi c
13’@1 {5hi Y t%eﬁ%ﬁh At 5&’17(0@" $-Rede. auwpwadg 2H),

|79@ SRYODO |\ 2661753v144 WO
20081 91182%’?’/ CA2007/ 001273 Figure 5 shows

ko dh I d of the
SR b RSR SRREo (a8 R bR PRANS clmebir
o o e
lee‘? 4t enc 8@&!‘%‘“@?8%%? nt-to reverse this Y

|nh| bitor effect on I|eukocyte 5 adherence. EXAMPLE 15
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wcbzodgiionns 2- (4-t hi ocar banoyl

Generation of H2S by
5- Am no- 2- (4-t hi ocar banoyl - phenoxycar bonyl oxy) -
benzoi c acid

- phenoxycar bonyl aeeyryeiAmnz@nz7s
cacid 10 (Conpound )OCVI1) was tested for H2S
generation under three different conditions.
Concentrations of H2S that were generated within 1
hour from 1l nmM concentr : of L-cystei ne, 4- HBT
(4- hydroxythlobenza|'de»

am no- 23 g pans e enoxycarb
aci r& neasu . 1-12S rel eas ites ed under
three conditions: (i) when thew oundrwas in 15

b 3 i) when the.ceapaund weas in "I iver
horme e,. .and (iii)Besren the corrp d was in the
| i ve enate together Wth a i bt Gr  of

cystat# ) opar gyl gl yci ne; 2
ﬁ“%\(/p. Results are shown in Fl gu?" 6. p<0 05 conpared
to the’rel ease fromthe vehicl e group Pp>0. 05 versus
the correspondi ng ' honbgenate' group. The enzymatic
capacity for H25 20 production was determnm ned using
t he SaweniceastbrarhamadpbenyedtepPevitb(2s3-Jimermihulytyiany)-

%%%%Q%m L5 g@ﬂ@g&me@%@&ﬁhﬁ%ﬁm - ﬂp&hggwxsqetm{y@mn

y re e assa reaction mxture
prsnnt esige é%)d(0|35 8.1 0PQREAS: HPl) anﬁé-afﬁeﬁmn Eeagenl &3¢ dS

& oM g M46 WidsB RiidsBived HRBURCYS arhyBMubWehgéhea The' reaction
was warmed to 50°C and stired for 6h. The solvent was removed under
reduced pressure; the crude residue was purificated by silica gel column
(dichloromethane/methyl alcohol 9,5:0,5) to flurnish 35 mg of the pure
compound 3 (10 % vyield).

MS (El), m/e 654 (M™);

'"H NMR (DMSO) & 0.831 (m, 6H, 2-Me), 1.075 (m, 9H, 3-Me), 1.53 (m, 6H),
1.97 (m, 2H), 2.27 (m, 5H), 2.52(d, 2H), 2.62(d, 2H), 3.68 (m, 1H), 4.07 (m,
1H), 5.52 (m, TH), 5.50 {bt, 1H), 5.77(dd, 1H), 5.96 (d, 1H); 7.11(d, 2H), 7.9(d,
2H), 9.48(s, 1H), 9.86(s, 1H).

Testing of Compounds
EXAMPLE 12

Comparison of Disease Activity index and MPQ Activity of 5-Amino-2-(4-
thiocarbamoyl-phenoxycarbonyioxyj-benzoic acid

A standard experimental animal model of colitis induced by intracolonic
administration of 2,4,6-trinitrobenzene sulfonic acid (TNBS) to mice is used in
the following example, A detailed description of this model has been published

DMSLegal\d5468640000 11266175371 40
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25

30

phosphat e, 100 nmM pot assi um phosphat e buffer
(pl1=7.4). A constant stream 25 of nitrogen was
passed through the m xture via gas-inlet capillary.

woReabdobnRS were initiated by transferring thectokbes oz

fromice bath to a 37C water bath. The stream of
Fantunge ! r (2083) (Gastraenteiolpgy alA%! 38 -94h and eig pigorporated
&Rt B refedreni BlerTls- waéellﬂ 6tk:|d§alﬁlﬁt mmem&engwéwfri\@s

(SAOB) " sol uti on, caonsisti n% 1M sal i cyl i
wtpgoianigely & aniose iy Bode Od i Cﬁﬁoi'“zetb?'ﬂ‘ The t“@?e Were
kdi@bhﬁeldhl ng tﬁ% vﬁﬁ&xs&geaftmléﬁiogrﬁl.l;f:w&&fs pdezj: '@aom{pﬁ Eé%%nmng ctme
ri chl oroacetjc.acid sq 0 s added to m xture
PUAIeR N COEITARG SYeG TP rdShySr B ke ofRae Hesiegesally
with veRicld @do @Btboxymethyibélmw?s@ (Q!I_\?](QWB h&Ao(mtaiaﬁ%e ) alone
ut e ion _at : concentrati on
U R e R S R G S
aliﬁE»Bmgﬂdgut | Hamins2- (mmam/dmmiyt phenogytafiotglosg imhkdiy eacid
FLOB b0 R <R 88 | iRl i bR i an Rt ot cpres
viewesalanipe Y50 molte) and edba) GO makd)i Ie.Bompsystad eghicle-
h ized i
gtoc OB =kh g trResto o KB B o e
honbgenat es were added to the reaction mxture at a
concethier BicPorerarevataiedvblindin))on te-finabgeir gyihgl spedynier the
3%1\4@9 of @%éée&xd’\ﬁécﬂl bee(ﬁrbtta@amwa{eﬁ%édv w%@w& fbre

pri or e enzyne reaction. Khan . Nbrris
@eﬁsuraﬂd AHP@P?%?%’M"‘Y ROre" MeRsOYa %?aeféjb@sﬁhthe%dasa (0to

8 8Lk 085 biinadBAh&pehdcned ahM)\IeJ)l al\f%ﬂ |s£d:rﬁhee SP8&plGf the
M crochem J.

n el ectrod d9
bl 438 e BT RSByt RGP xidage (VRO asttibg &5 2
siackan of gralﬁulgruy'te ifittatiog e il refitls WraRoMPaEre Y HosBambtdimey

wnhb VY*@ |st| nﬁt feat ures: 1. Conpound XXVI I
A %ai‘,ﬁ’gtaneously On buffer), which is

desirable for a topical effect in the gut. 4-HTB and
L- cydtieurad shiowsribat Gonpiusd X8I igreihpstdimee iErSsvaseatfective

éé‘ Emtﬁ%%:ﬁe brRUfHers alone or 2?mixkhi€ ot ﬁ’elgg'lﬁﬁnr%f and 4-

2S is greater en in the presence o
HTB in reducing disease symptoms. Further Figure 2 shows that Compound

XXVl significantly reduced inflammation as indicated by the reduction in
granulocyte infiltration (reduced MPO activity).

EXAMPLE 13

Comparison of the Effects of 5—Amino—2-(4-thiacarbamayf-
phenoxycarbonyloxy)-benzoic acid versus Mesalamine in a Rat Model of
Visceral Pain Perception

A rat model of visceral pain perception, a pre-clinical model of irritabie
bowel syndrome, was used in the following exampie. Rats (male, Wistar, 200-
250 g, obtained from Charles River, Monza, italy}, were housed in plastic cages
and maintained under controlled conditions with 12-hours light/dark cycle with
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3. The rel ease of H2S from Conpound XXVI| occurs
i ndependent of the activity of the two main enzynes
for endogenous synthesis of H2S (cystat hi oni ne

woSemyneikase and cyst at hi oni ne-y-1lyase). This HCQICZGOOT’IOGIZB

denonstrated by |ack of effect of an inhi b| to
lighiooB a TzYtdd. ( PAG wate!- #ichpanres/r JriErtag) © esh g eely
a%laslbabbfafb EX AR Qbk8 dNMdIVIdddﬂy Gametast spdnhB]g 2-3

o pacE 2 Aekblaspea s e, SRy e
ngob%bﬁgg?ﬂétm é‘ﬁ%bhmeﬁt i no@dwgvazamﬂrwre&ofaamz aoge mrma
0 €e.co was. use Co 1
PSS e RD) et det e, PETTTRY! Rxbeifiaflh e
pbigrBRdah taﬁfakQ&btsech whay eorfdakied it Reblirsiumbnokysie sthalf the

okt iRt Bl S  rghdh o,

160 On (Antioxid. Redox Signal. 2003; 5, 493-501).
30Cdnpe testingcdry, et wereesedpeg with eibpicishelatign anda 2 cm

S50 U RS H0000 i e 8
at fer base af Hientail nghe thalletanee LoppedersYipeh toufle-barreled
ML e om0y kb ke gt
nzoat e

balaopamer (PRt abEro MFHEPQ‘SAP@I?%S u‘ﬁﬂ H@ﬁt% #/tﬁl &
s@ing¥ f%P ﬁﬁiéﬂlonﬁﬁ#ﬁtl@rﬁb{?ﬁ‘i@tbaﬂﬁon The rdt¥ esré nmart Bowseddn a
car ried out as described in exce Bh

s@ebepge (R0 68 Xt smbae AN Risvater ?i%i‘fr@ pf’awovamﬂ allow

\o,tggé g@@%nhpﬁddml)ﬂ?tﬁ f(o%ﬁ Wgﬁévg)ecomfr)évﬁrcbm mﬂmimnl animals

ses of trimebutine thiogc

paammeshine P, Potetsie s SRR DRI s dosted: The
nE:Lh@ Bé@%bﬁ{eaéxp@ﬂmeﬁl(sb)hesﬂiu}imondmeret inflated anﬂi tedt overight so
i ocar ba th ith
e R e

reduci ng visceral pain in response to col orectal
di st 6REI oh.20Tisaeondsr ipeEBINEth &VENi B RIS oW APRlIA% In

sﬁé?:ﬂér‘?tfdf'o 4 rﬂntté't%ﬂ% RSrPB94aAl stho 1% Iﬁﬂbvﬁteassnﬁa@lﬁ@@ an

various inflammatory conditions of(}
@bmrn'@ntra@qsumr@mt o‘asthg\,epqﬂorag PRRTEIESH F0 perception, the

i c# ﬁs%&%ygﬁ@éte@“tﬁi@é ?@f’f §ao$1l«iﬁit'én§rﬁ/ aﬂic{] bitabioe ebewahimal
epsia, etcC a
it 53R SR

BESTRTRAMNNSidr the AfsBbiMke of CRD (0.4 mL-1.6 mi water), drugs
were administered intraperitoneally (i.p.) and a second set oOf CRD was
performed. Behavioral responses during the first and the second set of CRD

were assessed and compared.

Behavioral response to CRD was assessed by measuring the abdominal
withdrawal reflex (AWR) using a semiguantitative score (1). The AWR is an
involuntary motor reflex similar to the visceromotor reflex, but it has the great
advantage that, in contrast to the latter, it does not require abdominal surgery
1o implant recording electrodes and wires in the abdominal muscle wall which
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w 2e08@0415di chl or o- phenyl am no) - phenyl | -

EXAMPLE 17 20 Gastrointestinal Safety of the NSAl D
Conpounds of the Present Invention The
di cl of enac derivati ve,

acet | @c@iaoor/001273
4-thi ocar banoyl - phenyl ester, of the present
i Ak sausshaddiione! serfsitization {asetessi . Jasin@ddgbhand GXVI (11 990)

“BginQYaby25E qnéd?‘ior‘a{eﬁ RSk 5@ 'régééﬁ&@nal safety in

rats. In particular, gastri gastric PGE2
synth n I ne ulceratlon 25 and

smal | t
hemat %P’ewg%wn’@ss‘ﬁ’?’é&mﬂsted of vigHg! alestvation f e animal
vmsginsegolg'fEtdéw@Fg) W?rtﬁmﬁé@toﬁgerf/@rf af® aBsighrh&fy 6f0aP rAf'WH
dmi ni st r 0 car met hyl cel | ul 0se (vehi cl e;
S5l Bie fievrel sre o6 Promisy dhssdaciocHGhaer,
thDs efehl qR@O) dGaktﬁfseafmﬁiobﬂOImgfml)BFs m(iorporateddherem by
rophenyl ami enyl Faceti c aci
eress. e PR P Rtals Besah ashationl exare to CRD,

(Ba%3 3 10N EERIRB6L7 Bbiaf 1kdad erér)lerﬁtZE’t Ben@iskO bt the stimuius

e Ry St e —

éqqﬁc}ggﬁmomgh the2etsndpdsonal dift ehe bdbinsdro b macplatiorm, grade 3

T
T
the akdamaiy off the tiigtfosdnand gradetticorresiontib & 4 8etere contraction
(bﬁ"m@léﬁgémnhlhﬁ)u&élé Sm%‘ﬁfegte%u%‘gﬁggf% rfr{;é (gg"ﬂﬁﬁ entqi] tI\e

stric henorrhagic
%gﬁomwa@%fttheeeﬁwrﬁygétum "scopdempr oduced by sunmi ng
the lengths of all lesions in a stomach. Wth

r ef er @matenddet ot visearkil i ﬁer%eptlb‘ﬁ &Qﬁs&ﬂtt?eodﬁmg waldRed to

t ‘vehi cl.e" or npound
&ﬁ‘%ﬂ“&nd ‘{%{ﬂ | RETPeRYPR §Fﬁrﬁ§f| é%rnt |5yam'§§§ @ag'pcarbamoyl
oamggcammylu*ypb@fzemacwd/b (@@m unda YORAE) IvAmS PG | Dithout

?QS enécwﬁh' 3‘%@9‘@% F@”%‘H’r‘r’ﬁﬁ wﬁ%’? @?Ppng'g%ar ately,

but at the same time. These observati ons were
conf i FAWE Hphews e wein perobptivg $toss a ogipoase 15 0.8 mL of

a&&%&&n&@km&ﬁiﬂwr&ﬁys@fg&s%&%aﬁ E{%??O&l'f)ﬁtrt ' S% E;g&_ ﬁlcle

exci sed f%r nmeasur enent_ of pro

gihtlARnes 0TG5 Pompoged axwa«m OWgihg). (wnbam
KKVHIS:gmf@ﬁﬁﬁyOE@éMGQ@W p@smcé’é}lﬁé t#&Ht(:;%Ot(% b&&bé?ﬂéﬁ%&ﬁ.&e@

nses.in.rats and. nice:
B%%??ar ‘%Hpés"l'}‘ gdnesaiamiechad esonpdiesnt affetiogyhd e@Riction of
A6 : petOptidt Iy ICEPRAHAKRYN QLS| Byeiyed 3;9 mﬁ.%ﬁ&&}nen?-%@

lbeAlyeier 16 mtES i EH Rotora whle @ibandiwmisncsgbastment
didf fadr afferH the @anmnﬁrﬁmﬁﬁdml fheaﬁﬁiﬁﬁg' tF&té’@tvﬁﬁv bay; 8?
e sa

r di t eI ereafter
Verub piledlly ol T i Geclesptnagnitnal Gepound v
r@apbe nwdmd e ATPmensitivd Kt wfri)cchﬁﬁheﬂ% FRle 4 Mows that 4-

RGN BLdPA8 LU 1l 0nSR0] 670 e signoan

e
Q@P@?@Pﬂj@pef@elﬁl@ure 9, it can be seen that dicl ofenac
(wth or without concomtant adm nistration of TBZ)
and Conpound XVII significantly reduced
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wo/mpbhs/ambas Thus,

t he anmobunt of gastric PGE2 synthesis, indicating
i nhibition of COX-1 and/or COX-2. TBZ al one did not
reduce gastric PGE2 synthesis when conpared to 30

treated with Conpound XVI1 as shown in Figure 1 was
not attributable to aBXAMRUEar4 on in the ability of
these drugs to suppress gastric prostaglandin

%ﬁ%%%gl 3 ggléﬁ% 5%3%&‘8?53 M@%x?c%ﬂ&ﬂﬂbénzgmg

2008anbedkoppterAdhersnee tntheVassulas Eagathelivimsin,yo

near-conplete with these drugs, and with an equi nol ar
dos&eﬂko@k@la@ﬁ\eme was studied ussingl Onishvitals nbibracdplye as

SRS FaS 51 TP (A5 RS B S0P o oo
9dg,t mooqardiednyherptoeryl refsteece)s (Eahspwmj 0Epthebizdcc iwited

Rl Pl RB et L6 RRySEIROR I AR ARLONE feld RELL alhipe

wer-e act e Sane nan
aad;omlhaiseglshowmtratrhdéﬁcgw was pemarmadﬁerfacaﬁateckm@fblmld W‘é

ra\x%a r\ﬂ%}{ g%lagﬁﬂ{rh @: ref St%tt%alahd aag PSRl m@Qenter was

amage vvas I ndly eval uate
emumrszeuammugheaetabo@rrmﬂmg@sm@s Tit?t meseristyapre Garetally

pf&fce& NSk 345 ftfpgeﬁfge@!e% tﬂev@ﬁgp&éﬂégtaﬂ-%é’to@ﬂo@é‘lf ho9RRHE-

CONsi ste These Observati ons were
lilwmaflﬂﬁ@ﬂa B;ﬂms (RPSEOEAT tSSHE: AY eﬁ?%ﬁ%f‘%"wed'iﬁs covered with

me & SO g%‘@% uze to mlan‘ﬂ;' é&h&ﬁ@ﬁor@ﬁ%m}:e%e@f # pedestal

n e sane rats. | mredi at el
s e DRRATEEY FA SR ESHONE Walm e BEROaNYEY

b\/}ﬁéreé Sa ( HOPLY. hein lifaR Al GicroeibeC@@naf258018) dndta )afwl
pllaced in a glass tube 15 and al]owed to clot fo
emmmmwergs.!seéé@ PPIRSYE HecVPHET IGRFFGHIoBY Péasi-cam"aw

vERREL @?Hhmté}&f’aﬂg?@@)romﬁtﬁow BFerdebRctelgdr the study. -
centrituged f mn at 9,000 g and the supernatant
Anrigiebr caraeraaouged ﬂ@rthgu@wﬁﬁem (Rasasepisme o 5000)

rdQRs BOvete FRERIHItG ;ﬁ:,b&&
p@é&ﬁ@%@rﬁﬁggﬁm‘g%ﬂrﬁ?@cﬁ ﬁéa dr [0)'¢ l(?lr‘ieﬁjend Co fogﬁd XX e

agplysis f LElgat By VPEBQ@SS@%? r%ﬁrd&r ted GclSPY &

rRSroERiTRAR dwbf tr@&rﬁ&iﬂsﬂrﬁmwegab@cﬂ & %D:ranXAMPMaﬁ&w
I nhi bition of Cycl ooxy

(@}E@f'@ﬁix?gtﬁﬁ Hog of a@magijnmls ratlon %tlmeXO Q ant? every 15 minutes

for 80 minutes. Leukocyte adherence was blindly quantified from videotaped
images of the vesseis made over 5-min periods as the number of leukocytes
that remained stationary along the vesse! wall for 30 s or more (expressed per
100 um venule length). Groups of rats (at least 5 in each) were pretreated with
5-Amino-2-(4-thiocarbamoyl-phenoxycarbonyloxy)-benzoic  acid (Compound
XXViY) (100 mo/kg), mesalamine (50 mgrkg), or vehicle 60 min prior 10 aspirin
(or vehicle) administration. These drugs were given intragastrically. In some
experiments, rats were treated with glibenclamide (10 mg/kg i.p.) or vehicle 30

min prior to administration of these compounds.
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by 12, (2, 6-di chi or e- phenyl am no) - phenyi j -acetic acid
4-t hi ocar banoyi - phenyl ester 25Inhibition of COX-2
in vivo was determ ned using a nodified version of a

wobes/ioolisl y descri bed nodel (Wallace et al.,pdmoazoetoo1273

anti-inflammatory efficacy of cycl o-oxygenase-2
i nhi Piguro/ $h¢makuma1aﬁh@remqaotmﬁhe finelatimatfesind @rthg

xg uﬁ@&o@ r]n?t%r 60 gﬁfg? gb%)(ﬂt HiuStAREY BT 9&@9 qﬁ‘@cﬁr‘nﬂbu’ﬂ&

erenc aheous pouc
X¥\dhte supprese pﬁ:satriédnduﬁaeé c*euweoﬂd*mrem@v @nnds@e erbiiity 39

g@ﬁ&%}larﬁ?ﬁﬁ epftaimdnt hed ’re\lré?éé acﬁﬁaﬁdhﬂ:ﬁo% Neffedf dOUSikoERE

e induced by injection of nmL of 1% zynosan. This
§0hGIRPES- a | arge increase in prost agl andi n E2

DNI SLegal W4688\ 00001 \2661753v149 WO

2008/ 009118PCT/ CA2007/EXARMPBE(1IBGE2) W t hin t he pouch,
mhich has been shown to be derived al nost exclusively

enBlatoh of 1.3 B Ao 2 (Thioe SR chelb Breatbonyioxy -
wi th vehicle (1% car boRgnagihgeidel | ul ose), dicl of enac

(3 ng/ kg) or

[ 2- (&ﬁ@nnd@&ﬁh@tﬁl@ceﬁbﬁﬁ(ﬂrl@:ﬁbﬁ@byc@’ﬁﬁmﬁa 66hdcic aCI d 4aci@

GhpeRdid PRl BeS cbmetichay g%ma%-omm oM
dmuthnom;e(:mﬁcbmnms OICkHLD tha fwede Ymsratid Withirs al Houe fioft ®
PRl LDBRALIRER, s bR s
mnmpét{#%:dﬁﬂrbamaﬂ%dhguyb&ﬂunﬁd(w—benm acitt werki asssupdd.
SR Ve g Bl s Gl WS v
hyifte fiilt wisert e compound wasl ie afiey mos@genalbear® (i satensthe
o Py, 9L e ® Bleh T b Rt s
cgstpgmmr@xl;@sa&;ﬁ&:t DL-progardylglyaime; (ﬁmeDXHBsukssaralshown
ITRRRAH 64 A BPcdhiSars @ IBthedbRasd BoM Ihd Déhicle group. ¥p>0.05
versus the corresponding ‘homogenate’ group. The enzymatic capacity for HoS
production was determined using the same reactor as described previously
(Khan et al. (1980) Microchem J. 25: 388-395, incorporated herein by
reference). Two ml of an assay reaction mixture was introduced in the reactor.
The mixture contained 1 mM.L-cysteine (or compound), 2 mM py‘ﬁd:bxa! 5'-
phosphate, 100 mM potassium phosphate buffer {(pH=7.4). A constant stream
of nitrogen was passed through the mixture via gas-inlet capiliary. Reactions
were initiated by transferring the tubes from ice bath to a 37°C water bath. The
stream of nitrogen carried the sulfide acid in the second reacior containing 4m|
of sulfide anti-oxidant buffer (SAOB) solution, consisting of 2M KOH, 1M
salicylic acid and 0.22M ascorbic acid at pH 12.8[5]. After incubating at 37°C
for 80 minutes, 1m! of 10% trichloroacetic acid solution was added to mixture to
stop the reaction. The remainder H,S in the mixture was carried out via
nitrogen stream by other 60 minutes of incubation at 37°C. The concentration
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15 sanme nethod as described for Figure 11. As shown
in Figure 13, diclofenac and Conpound XVII each
i nhi bi ted whol e bl ood t hronboxane synt hesis, which

wosnse®is a COX-1, by greater than 80% |n cegikasdimoizrs

TBZ did not significantly affect COX-1 activity.
dP$OMBE Bn BACHEb:66 &za@fmé‘é‘éﬁ}da w laVs'Iﬁﬂd\ée§en§ilﬂv&5%%bfrbdb

(RPR B1e Sl PR e Dren (SSRE%NL Re s MA, USA) | For
stundiesoin twhia) tha mekt @a&bbmrgisigefrﬁﬁr}ctugéétea aml:ﬁig abme@en_atee, O1| 00-
B Rt L PR ortieled B e ettt T Pk o
exhactpar efite NBAldgen@Bs ceersedddadyno fthe arehctipms twixtore at a

cgﬁ'\g/%nomwef‘% %ft/‘;ﬁ‘g B%gpégggérgylal% & P-ﬁUl v}ag(?n&fb%tcé%n\}ng\

I'on "sho ety as conpare
livey ndreogeaatestfod bmys at BT anoratreoen@ems geactiono mah | SU1L

I\M}‘ﬁé éiﬂa CandEidiEHIbY. 3. '(V%)?Lép’heésts%lnaﬁ i teqw%n and

y increased therr to |n
bém@/ ovithCex-stiffigiereetepian e@ieptyo@erue lvb@rﬂ@frﬂm dv.u@5:386-395,

- gak\ 8100001 2661753v150 WO
v ao@sdi ooglzet'é“(‘ct%‘v cmf%ow 001273 TABLE 1 Effects of

Deri yatjves Gastric Da e, COX-1 X- 2
Aot 1 TN PSS SO RIS OBPT et o RESABRIN Fas e
ioMemingadistinesteatardgnf | ammat i on The anti-infl ammatory
effects of [2-(2,6-di chI oro phenyl am no) - phenyl ] - 10

0 RS
o 1) G XA RpRER IR lene SR SR MR
t he desireblgdenariopical difen @démuno&tﬁTEasnrﬁ)ﬂ-ews‘@m@I gjd not
desc(élc%% il HAGSy . ﬁéub?_}eg% d; {/iRB0i&: o ogy 1998.

r rats \/\Elghlng wef e given the
t est co ounds o% 30 m r| or to subpl ant ar

i nj e€ti B relgase s ‘Scﬁrei'%w lﬂ‘ath%Bﬁelsﬁ'@)‘@ ARsUepaw

vol ume 15 neasured using an Ugo Basile
hydr 8piThé ratsasene -6 fwm CompounshXX ¥l eenanindeparcienton the

and &%2’.“ Stﬁé 3\'&1 arlngmt Mgﬁ\%&é\’?ﬁé eanB%%\ g 5@@'&59"&%‘3
d| cI tsiyetathionite dBseethase 1and cystatiangrekglyase)wi t hThis is
%ygg&ﬂgns%%léd & 18R P LU R Rhinhd &by EMmeRYPAG:;
DL-propargylglycine), on HzS generation from Compound XXVIil. In
contrast, the release of H,S from L-cysteine is markedly inhibited by

PAG;

4. The concentration of H,S produced from Compound XXVil is in the
10-20 uM range when 1 mM of the compound was used.
Concentrations of up to 5 mM mesalamine can be measured in the
colonic iumen after patients have taken the usual doses of this drug
(Dig. Dis. Sci. 1889; 34: 573-578). Endogenous concentrations of HpS
can be as much as 160 uM (Antioxid. Redox Signal. 2003; 5, 493-501).
Compound XXVil releases H5 at concentrations within the
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woenos/omiar to di cl ofenac at 3 ny/ kg,

As shown in Figure 14, diclofenac dose-dependently
reduced paw 20 edenm i nduced by subplantar injection
-of carrageenan. Compound XVII, given at a dose

to a greater extent. |ndeed, .the ffect offogol_q‘%op
XVI | PRYiologigak dange WBRreRo fpainiane ¢ he, Fibcey sielated
di cl pkiemac at a dose of 10 ny/kg.
EMASLegW54688W)00212661753vi 51 Because
Compound XVI I suppr es%?s”ﬁ; gl andi n synthesis to
the sane extent as diClo en%ﬁét he enhanced activity

of the new cogpounds of the invention in the paw
CR#risAef the £ffasts of Thkaebuting Thigearbgmeyliengpate versus

tiidbatihe Mbnd bed ?ﬁ%@%oﬂ!&eﬁl@&d@lﬁ)ﬁb O Hat¥édel of

denonstrated that hydro%en sulfide 5 donors can

significantly redY&seer{Ragy @‘Fﬁ?ﬁt’?ﬂduced paw ederma in

the rat (Zanardo et al., Hydrogen sul phide is an

end o@e:rwu&ntmdeﬂeactamiedoéutl asudiexcyibed imeEbamipdsl 13, except that
t 8-

ol s 0P aelendl S HFARE: i v ibelie, mevsis 419

mggid aro vmtheeqyirnq!ar desdsi ol yrinétatiné-iBiocetbaasyibenaate

6‘6”;‘9 I t nhanced

(ant [ nf %%mtgt()g%gg@pl Be z%te t'ﬁqrﬁeecon”parl son to

di cl of enac. out be| ng bound to theory, it

i s algwepdda) md 7@ awowotﬁet im Wamoerttﬂmvi%wam iy

nifre teMRcBRNMPAH NditheP frirhdiusing MHABAIOR !hfbcﬂi%@ﬁto‘?tb@ﬁzoate in
rer'tﬂﬁj ammati on may be attri butable to enhanced

INgiMSCEIR! BRIN BORSPOnsEip GPIPIECtaf istaBicBct s of vehi cl e,
naproxen and 2-(6- Met hoxy-napht hal en-2-y1) - propionic

aC| dT hus ttiﬂwabbhmﬁn@nr@dmcghmnyd)ateﬁ werefu @Dﬂwmigdabﬁkﬁ)'nnal

SR ol e BHAb T3l 4l 58

» wmﬁttasduewoaaiot;asmmmmlmGMre seolt as adtablel baves! eagtndrbm

dﬂﬁ)%?gi%‘; ﬁ@g # rtram i&gﬁW% |dc?eag,§gttr s%er%? no&?é an {with

OwXﬂwta@@qmﬁWlnssnfmemh to the gr oup treat ed vvlth
vehicle (*p<0.05, "p<0.01). 20Wthout being bound to

theory, it is also posxamme g fat sone of the
addi ti onal activity of the NSAID derivatives of this

é%?ﬁ?:@t’eg . #&9 anc éﬂs hﬁ%"lﬂ og?'ye%fsf"t invention

activity. The effects of vehicle, indomethacin and
[ 1- (BecHicktenase Aotivptiye, SBmEtﬂn@ﬁworzrmnmnnm) phenyl}-acetic

adid H- tWEi%ﬂba?ndﬂ-ﬁhék@?%bt%r agl t@':eéprb&érﬁ’q e@ﬁt?gyétscﬁpﬁgﬁfed to

ester Conmpound XI'X), were are
hereegs somRowhaNIvnes evalused fqrntsmétﬁsuaﬁ!éﬂrez sgigit Ingsiss
I ;ﬁhrﬁd:tiizﬁro gas‘Nlé gaabge, (Bstic 'ﬁéEngfynMeQi@ AsrhaI0MeR&M Lib¥ration

F]mn vol unteers were added to gl ass tubes contal ning
a’i‘g BAPAGF R R RIS one, or one of the test drugs

Male Wistar rats weighing 175-200 g were fasted for 18 h prior to oral
administration of 1% carboxymethyiceliulose (vehicle; 0.2 mL) alone, or one of
the following dissolved in this vehicle: diclofenac (20 mg/kg), [2-(2,8-dichloro-
phenylamino)-phenyil-acetic acid 4-thiocarbamoyl-phenyl ester (Compound
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prepared such that the final concentration woul d be
0.1, 0.3, 1 or 3 pM The tubes were placed in water
bath (37C) with gentle shaking for 45 mn, after 30

wobgheiigey were centrifuged (1,000 xg) for AGMCA2007/001273

m nutes. The concentrati on of thronboxane B2 in each
anp (22. 3nag/kth ehhmmmmtrwdamse ngBa) ¢peandke EL dignienas

dj K
& TR AUER o Rl echnoi o 2 TG s of
:mciqfeem r atrmlkariy,dbp cioske ot T@K/&_é@mﬂ%s%@m@ wf \Compound
Y@pP1753v | inhibition of COX-1 activi ty as conpared

to the vehicle-treated group However,
concentrations of 1 an

d d d
O B Ate By 2t Brtier oo THR TRl ﬂﬁ.a&ﬁp it
BA6t ¥ b¥mphdidis! ad i ofeeeduthynizett Qsﬁﬁt ﬂha%ﬂenﬁ&)(@%thﬁ

ROl A GRS b L AL A
\hﬁlbmb@d agthemeniog the ledghs at @il lesiomsn doehstbimaoi.i SWaln

I i
wiheclibule Fapisaei O Corg 6 sgERe AL So i, FRD NshE! ©F
mmoba@n(\ahcgmuuso Ceohpoend XWHogigited a@héc@nkyeiesm@a@é@

t \V [
FIRARRE o iclerit o M8V 4 o BTGB g BEDRG s e
the %Al@ohsiewf(dsma] antbTRE were/edmipistashseRaraelyt ihlé at
tE‘r §§%§H nventi on on Ieukocyte adherence were
d usi ng intravital mcroscopy in the rat, as
described in detail by Zanardo et at FASEB J % q E?
20: 2Thgse phgervations W%Pu%’r‘f (ned, By SURSERUPI, Evnd istologica

ARISHhER C Bampless (100- @omehegatsitrzﬁctrsém swaree excasi ned
under a light m crosco

t |
BessisemeH & Bonadnan R (PEE) cRr et Bl B deta
%_t@blbﬁslf? (g?na&é MSatadoymy@s@deu htgoagbstesi alidfiameatery
0ose O

ieagonses o BIwENOXP R RGBS SR Was i BaRE By
tathocmtanbamyioaphdangl 1031168, Qrﬁorqmamd DERIn i referqusek
o lnRaBe s Bhny e HaRGmRber e Eibsfiior fo yh Bl placed in
wmmommmphmhml msfer (Eharpend placee ko slyaking water bath
@%Elg)g %%eﬁ%ﬁa d;)’ {?‘l@-fﬁaﬁew&se{rﬁ&% der Wdtituged for 1

tac e m croscope, and .
oiiraat |9‘®Q§)ag|arm tfe sipermipieyss gmmediately frozen at -80°C for

subsegquent. measurement of PGE; concentration using a specific ELISA
(Wallace et al., 1998).

Witﬁ reference to Figure 9, it can be seen that diclofenac (with or without
concomitant administration of TBZ) and Compound XVIt significantly reduced
the amount of gastric PGE; synthesis, indicating inhibition of COX-1 and/or
COX-2. TBZ alone did not reduce gastric PGE; synthesis when compared to
vehicle. Thus, the lack of gastric damage in rats treated with Compound XVl
as shown in Figure 1 was not attributable to an alteration in the ability of these
drugs to suppress gastric prostaglandin synthesis. -Suppression of gastric

DMSLega\03468810000 12061 753v} 4 8



10

15

20

25

30

25 adherent |eukocytes was perforned in a blind
manner through eval uation of the videotaped images.
Each group consisted of 5 nale, Wstar rats wei ghing

wol2008ob/® 9. A | eukocyte was considered "adhpgegaileotborz7s

it remained stationary for 30 seconds or nore ‘

PGEEs simtbedie Wasy rerae-coxplets withl thesetdregsrend wiBEM eodimofar
&%og% ‘P%na{:he experiment the stomach was opened and
exam ne or the presence 30 of gastric damage, under

?)N:j gsll_:smect %@%@g@m C{ygg%%%é@;gggg@@ﬂvw the present invention, 2-

@00NShERPAIHIN Al AYN DrodIch 7 Sacid\Bldahibch@ak R héhyl  ester
dherg)({r}‘9 ;o the Vag) ul gr Engot hel i um Co%pou_nd Test ed
(CSHBERNS KX GRS ORISRR0L o8 SopHer PRgapTFBagel 1 hose
expegineht Werecpstiorimedi ifl asxaethyotheGasid hanRBMag ehdde Viiding! i@
0,
&eéu@e g Q\Iap(r)dx%n and Compound XX were each administered oraily at a
dose of 60 ymolfkg, and gasiric damage was blindly evaluated 3 hours iater.
Gastric damage was not detectable in any of the rats treated with Compound
XX. Each group consisted of 5 rats. These observations were confirmed by
subsequent, blind histological assessment.

- Inhibition of COX-1 was also measured using the same rats.
Immediately after collecting the exudates from the pouch, 1 mL of blood was
drawn from the inferior vena cava of each rat and was placed in a glass tube
and allowed to clot for 45 min, as described previously {Wallace et al.,
Gastroenterology 1998). The samples were then centrifuged for 3 min at 9,000
g and the supematant was frozen at -80°C for subsequent measurement of
thromboxane B, concentrations using a specific ELISA. As shown in Figure 11,
naproxen and Compouhd XX each significantly (*p<0.05) inhibited COX-1
activity as compared to the vehicle-tfreated group.

EXAMPLE 18

Inhibition of Cyclooxygenase-2 (COX-2) and Cyclooxygenase-1 (COX-1)
by [2-(2,6-dichioro-phenylaminc)-phenyl]-acetic acid 4-thiocarbamoyl-
phenyi ester '

Inhibition of COX-2 in vivo was determined using a modified version of a
previously described model (Wallace et al., Limited anti-inflammatory efficacy
of cyclo-oxygenase-2 inhibition in carrageenan-airpouch inflammation. Br J
Pharmacol 1999; 126:1200-1204, incorporated herein by reference). Briefly, a
subcutaneous "pouch” is created by repeated injections of air over several
days. Once established, inflammation in the pouch can be induced by injection
of 1'mL of 1% zymosan. This induces a large increase in prostaglandin E,
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Aspirin 7.1 0.4* 80 Conmpound XVl 2.3 0.3 0
Diclofenac 8.6 .- 0.6* 100 Conpound XVII 2.8 0.5 20
Lumracoxib 9.3 t0" 0 Compound XVIiIl 2.3 0.4

WO 2008/009118 PCT/CA2007/001273

{PGEy) within the pouch, which has been shown to be derived almost
exclusively from COX-2. Groups of 5 rais each were orally treated, 30 min
before the carrageenan injection, with vehicle (1% carboxymethylceliulose),
diclofenac (3 mg/kg) or [2-(2,6-dichloro-phenylamino)-phenyll-acetic acid 4-
thiocarbamoyl-phenyl ester Compound XVH (4.1 mg/kg). Another group of 5
rats was treated with the vehicle, but received an injection of 0.9% sterile saline
into the pouch rather than zymosan.

As can be seen in Figure 12, pretreaiment with either diclofenac or
Compound XVH markedly reduced the concentrations of PGE, within the pouch
that were produced in response to injection of zymosan. *p<0.05 versus the
group treated with vehicle + zymosan. These resulis indicaie that both
compounds significantly inhibited COX-2. In contrast, TBZ alone did not
significantly affect COX-2 activity.

Inhibition of COX-1 was alsd}meésured using the same rats, using the
same method as described for Figure 11. As shown in Figure 13, dicloienac
and Compound XVII each inhibited whole blood thromboxane synthesis, which
occurs via COX-1, by greater than 80%. iIn conirast, TBZ did not significantly
affect COX-1 activity.

EXAMPLE 19

Effects of NSAID Derivatives on Gastric Damage, COX-1 and COX-2
‘ Activity In Vivo

The anti-inflammatory gf‘fects (COX-2 and COX-1 inhibition) and gastric
safety of a number of compounds were compared using the assays described
above. The resulls are summarized in Table 1. All of the parent NSAIDs
caused significant gasiric damage. However, the TBZ derivatives of the
present invention showed improved gastric safety as compared to the parent
drugs. !t can also be seen from Table 1 that the TBZ derivatives either
maintained or actually increased their ability to inhibit COX-1 and/or COX-2

when compared o the parent drug.
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O I ndonethacin 14.4 0.7* 100 Conpound XIX 3.0 0.4 0

Naproxen 10.2 0.4" 100 Conpound XX 2.3 0.5 0 5

*p<0. 05 versus the vehicle-treated group (ANOVA and
woeiARbiiss Mul tipl e Conparison Test). rET/ICRMDB1273

seen from Table 2 that the TBZ derivative of aspirin,
TABDRaAund XVI, of the present invention, significantly

reduced the nunber of 10 adherent | eukocytes per 100
Efiects ef DSAID Degyvhtiveeeon Cashio Ramage, {OX-1iandLLQXE. | n
Aetinvtyt indfivo Conpound XVI significantly reduced the

percent incidence of gastric danage when conpared to
Caapound | al MBAID Sijm Dasel \, Gasid ¢ Irhilfitio | lnbib'rtinhgvvs t hat

t he TBZ{dekibiedt i vie{(uofol/di| ddahamac,n @onpomad XVI |, of

the present inventiay), sigrefi ¢l@Xy 1 &MEEd) t he
xvunoer ofpiasfepent I3mukacytges per 00| pms

XX Naproxen 80 3 “ T

XIX Indomethac 30 ¥ T PAN
in

Definitions

T statistically significant increase versus the parent drug (p<0.05)
{: statistically significant decrease versus the parent drug {(p<0.05)
<»: no significant change versus the parent drug

EXAMPLE 20
Effect of NSAID Derivatives on Inflammation

The anti-inflammatory effects of [2-(2,6-dichloro-phenylamino}-phenyi}-
acetic acid 4-thiocarbamoyl-phenyl ester {Compound XVI) with those of
diclofenac were evaluated using the carrageenan hindpaw edema model as
previously described in Wallace et al., Gastroenierology 1998. Male, Wistar
\ rats weighing 175-200 g were given the test compounds oralty 30 min prior to
subplantar injection of 100 ul of 1% lambda carrageenan. Paw volume
measured using an Ugo Basile hydroplethysmometer prior to carrageenan
injection and at 1-h intervals thereafter for 5 h. Each group, which consisted of
5 rats, were treated with diclofenac at doses of 1, 3 or 10 mg/kg or with
Compound XVII at doses equimolar to diclofenac at 3 mg/kg.

As shown in Figure 14, diclofenac dose-dependently reduced paw
edema induced by subplantar injection of carrageenan. Compound XVH, given
at a dose equimolar to diclofenac at 3 mgrkg, reduced paw edema to a greater
extent. Indeed, the effect of Compound XVIi on paw edema was comparable
to the effect of diclofenac at a dose of 10 mg/kg.
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15 vessel l ength and significantly reduced the

percent incidence of gastric damage when conpared to
di cl of enac al one. Likew se, Table 2 further shows

wd hadocsne TBZ derivative of naproxen, Conpourck/@¢esnfoiz73

the present invention, significantly reduced the
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waiageusi® NSAI Ds,

DI NSLegal 05468810D001 | 2661753v155 WO
2008/ 009118PCT/ CA2007/ 001273 EXAMPLE 23 Effects of
NSA | D Derivatives of the Present Invention on Bl ood

selectivity for COX-2, may exacerbate pre-existing
irthititemt ehsCOX-anatiivint easf epmpaietih i¢ Hbe efdrice-treateds granp.
nt| - [ ti 0
HS%ISH 2 ot c?ﬁ@%%}oﬁsﬁgbﬁs ngEg ﬁanct%ﬂﬁmo&w%hk F}’rodﬁced a
S@nmgsntlyWerdrng %)fndumnmt ofdEEX-drattivity thamw Hiat produced by
FLP ,,%% fjons. Am J. Med. 1999; 106 (5B): 13S-24S).

0 determine the effects of the napr oxen derivative
of the present |nvent| on ngound XX, as conpared to
napr oxen al one, on bl E§AMFEsEre, rats gi ven these
drugs 10 intraperitoneal I y after first inducing
beyparcytenddherendd o thet Gasoatae Epdothaliath of NRAID Dedivatiyes
wat er suppl nent ed r gi ni ne
met hyl ester (400 onrf_J;P%%eH% g’)’/gs:o'grl or to the
experinment, as described previously by Ribeiro et al.
( Chrléikecyte Rebsrenesnicotheniaseilar exdatielighnis s parly Avaneis

rifBAeiaiey @é&tﬁfn‘saénd”'lﬂéﬁﬁlb@t@§'t8nthr6?‘bﬂﬂ% ?cﬁﬁﬁh@rﬁ‘ 18¥Fogen
20 298-303). The rats (5 to qy%:oup 15 were

syfida; ORa’Ts Jeye Reen ﬂhawattﬁarﬁ‘éw&n@ulép adhieienget ivpycogly
aSAf ot Bl el fpﬂf—lnﬁﬁﬂﬁié&ﬁf“ﬁ{ﬁep@cﬂe BAVRPAZBR£86 Wi ., Wh'SEB J
ecorded n];rb usly on chart recorder. After
Ziﬁ%éﬂ %dag@?)am © 1iftged qir%g%@# gefiyativas of NSAIDs f the
pmsétﬂft Bﬁrentﬁiri bar leﬂW QBhErEnEe0 sl %amtém%sm ] ﬁﬁ&ﬁﬂi
i. Nt raper.i

y bol us

miROIRBY i BRBE aesetentborE oty Ferboetalate

20 182120 ectl on. The nean basal bl ood pressure vvas
150 - 6 M Hg. Figure 18 illustrates that naproxen

| t.ol
o ooabig, PARRCRh? meddHlERE O fer b Y7 ek el B Tats, gre
examaingd upde) @bwpﬂ@gggme Aﬁgr 2 bapal recbrding tpedod of 5 min,

oo ki ttéﬁa&@rqp&IrBQFJhst@chntﬁﬁolg hangGo, nw?é thmmst red

pressure was Si ficant | ower than that in uceg%y

'”H?E@%‘F‘@H&@t ar‘r‘lﬁ'sﬁ &b BQ%EWWQ gyithsihe cxPemsion of PXAOREEaK 2-

ﬂiék?—ﬁﬁ;ﬁﬁthﬂén—k%ﬁar@ﬁﬁﬁ& at SéidW' Iftjhoce'strbr:lm l-phenyl ester
CEP zg?ggchl 0570- nﬂfrl an no) - nyl kaceti'c acid

4\ MERAN- WeerRAministe %a@@ﬁ%&f &0tHraolika. \Alt fest

c@ﬁ@amﬂhea@m lmdmad iy a ?eﬁ@le6 i ¢9l Ralox@fethyiceltulose.

acetic acid

C arlz inﬁugg%?gg pgtg%gﬂgg wg@ix gixe v%\lﬁp\ygwecorded with a video

camera attached to the microscope, and quantification of the numbers of
adherent leukocytes was performed in a blind manner through evaluation of the
videotaped images. Each group consisted of 5 male, Wistar rats weighing 150-
175 g- A leukocyte was considered “adherent” if it remained stationary for 30
seconds or more (results befow are expressed as the mean = SEM). At the
end of the experiment the stomach was opened and examined for the presence
of gastric damage, under a dissecting microscope.
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XVI1, and TBZ, 100-150 ng of isolated livers were
honogeni zed in 1 m of ice- DMVMSLegall054688 \011101 \
2661753v.]156 <cold T-PER protein extractor. Two m of

wERege®dag reaction mxture was introduced i NptBCA2007/001273

ice-cold 250 pl of NaOH 0.1 N in a seal ed 3-neck
TAEIE Pr. The m xture contained -1 nM Conpound XVII or
1 mM TBZ di ssolved in PEG and 100 mM pot assi um
Lrlagspyiatiaiherdifcertio(théVase)iar Emdothaliumns were | ead with
or 5 without presence of 10% (wv) liver honbgenate

Govdp@und/Tested dokamber of pdbeeinal eukotytesn st antPetetam
of nitrogen was p &pared@Oipm vesgel fdngtmi xt ur eincidense of
gas-inlet capijllary. The reactor was nuai rfiastriedantage |

37Wehkinig (MRS extraction wadzftarted by imtroducbng 1

m_ ofAsdiMo tri chl or oacet izl ai4dd sol uti on) The Siream

ofCompbundy¥Wi carri ed t he 28kf0.8le acid i nianot he®

r edicioferby coqdl ed 10 corf@e0d& and bubbling i n0@ ni

oCompbilindddVihnt|i - oxi dant hakfed ( SAOB) sol uti orgd
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aGanpduind Xaditd jat pH 12. 82.3Afd€r 30 m nutes t he0SACB

sahddmethasias rlenoved, andatde7'sul fi de concent nadi on

wagmpeasdXpd Wi th a sul fi.deosensitive el ectrode

(MoNeproRéil6 S3- / Ag+ el epprage; Orion Resear chpo

Botidoynd bk, USA) and expeess®d as H2S 15 (Ubuka, |
W%&m@ #le 9dhicle HYRY. giBEACIANDVA et eDURmdtT e thvaskidny

Qonpasitei Tédlg the tube fromice bath to a 37C water
bath. The stream of nitrogen carried the sulfide acid
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honobgenat e. EXAMP Effects of S%
signjfigantly reduced the number of adherent leukocytes per 100 pm 'Vessel
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C@WﬁW&PﬁaﬁW?‘%‘haﬁ?” 1 ester 4-thiocarbanoyl - phenyl
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Aggr mtpestogly( Ithe VIBZ gleribiiBiee gh lurnaisne 880 B3 00X-2 538/¢@ive
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Proc Nat! Acad Sci : 6470-6
ngop@@lg[tlédmh@ge'[%z gy COX-2 se!ectlve NSAIDs might reduce the

cardiovascular side effects of these COX-2 inhibitors as well.
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5 reference). The concentration of platelets in the
PRP was adjusted to 1 x 108 per nL by diluting with
Tyrode's buffer (pH 74). Aliquots (400 pL) of

wohtlogiss were placed into a glass Quyette apgicazonroeizis

inserted into a ChronoLog Pl atel et Aggregoneter.
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after induction of gastric uicers (i.e., prior to initiation of drug treatment), the
mean surface area of the ulcers was 24 + 2 mm?.  As illustrated in Figure 17,
rats treated with vehicle, diclofenac or naproxen exhibited similar degrees of
healing. However, rats treated with Compound XVH or Compound XX
exhibited significantly greater healing ("p<0.05 compared to diclofenac and
naproxen, respectively). Treatment with TBZ alone did not significantly affect
the healing of gastric ulcers as compared to the vehicle-treated group.
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inCaperBormaaily after first inducing hypertension. The rats were provnded with
drinking water suppimented with Nw-nitro-L-arginine methylester (400 mg/L} for
7 days prior to the experiment, as described previously by Ribeiro et al
(Chronic inhibition of nitric oxide synthesis: A new model or arterial
hypertension. Hypertension 1992; 20: 298-303). The rats (5 1o 8 per group)
were anesthefized with Halothane and a carotid ariery was cannulated for
measurement of biood pressure, which was recorded cohtinuously on a chart
recorder. After measuring a stable blood pressure for at least 15 minutes,
either naproxen or Compound XX was injected intraperitoneaily as a bolus at
60 umol/kg. Changes in blood pressure were recorded for 60 minutes after the
injection. The mean basal biood pressure was 150 = 6 mm Hg. Figure 18
ilustrates that naproxen caused a- substantial increase in systolic blood
oressure. In contrast, Compound XX did not increase systolic blood pressure

- as compared to the vehicle-treated group, and the change in biood pressure

was significantly lower than that induced by diciofenac and naproxen,

respectively.
EXAMPLE 24

Measurement of H,S Generaled with [2-(2,6-dichloro-phenylamino)-
phenylj-acetic acid 4-thiocarbamoyi-phenyl ester

To compare the in viro H.S release induced by [2-(2,6-dichioro-
phenylamino)-phenyl}-acetic acid 4-thiocarbamoyl-phenyl ester, Compound
XV, and TBZ, 100-150 mg of isolated livers were homogenized in 1 m_'. of ice-
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pﬁbﬁ)ﬂa}é 64 @URsthrf iR FiitRIGeA Wab-pads@BthRiugh the mixture via
4- t'hi ocar banoyl| - phenyl ester.

a gas-inlet capillary.” The reactor was maintained at 37°C and H»S extraction
was started by introducing 1 m! of 10% trichloroacetic acid solution. The .
stream of nitrogen carried the sulfide acid in another reactor by cooled
connector and bubbling in 2 ml of sulfide anti-oxidant buffer (SAOB) solution,
consisting of 2 M KOH, 1 M salicylic acid and 0.22 M ascorbic acid at pH 12.8.
After 30 minutes the SAOB solution was removed, and the suifide
concentration was measured with a sulfide sensitive electrode (Model 9616 $*
/Ag” electrode, Orion Research, Beverly, MA, USA) and expressed as H,S
(Ubuka, 2002; Khan et al., 1980). Reactions were initiated by transferring the
tube from ice bath to a 37°C water bath. The stream of nitrogen carried the
suliide acid in the second reactor containing 2 ml- of SAOB as described
previously. After incubating at 37°C for 90 minutes, 1 ml of 50% trichloroagcstic
acid soiution was added to mixture to stop the reaction. The remainder-H5S in
the mixture was casrried out via nitrogen stream by other 30 minutes of
incubation at 37°C. The conceniration of sulfide in SAOB solution was
measured with a sulfide sensitive electrode as previously described (Ubuka,
2002; Khan et al., 1980).

As shown in Figure 19, incubation of Compound XVl in bufier resuited in
significantly more release of H,S than an equivalent amount of TBZ. Similarly,
there was greater release of H,S from Compound XVIt than from TBZ when
incubated with liver homogenate. ‘

EXAMPLE 25

Effects of Succinic acid 2-{2-[8-(2,2-dimeth yi-butyryloxy)-2,6-dimethyi-
1,2,6,7,8,8a-hexahydro-naphthalen-1-yl]-ethyl}-6-oxo-tetrahydro-pyrarn-4- i
ester 4-thiocarbamoyi-phenyl! ester (Compound i} and Simvastatin on
Human Platelet Aggregation (in Vitro)
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Platelet-rich plasma (PRP) was prepared as described in detail
previously (Ma L, Elliott SN, Cirino G, Buret A, Ignarro LJ, Wallace JL.
Platelets modulate gastric ulcer hea!ing' through reiéase of endostatin and
VEGF. Proc Naii Acad Sci USA 98: 6470-6475, incorporated .herein by
reference). The concentration of platelets in the PRP was adjusted to 1 x 108
per mL by diluting with Tyrode’s buffer (pH 7.4). Aliquots (400 pl) of platelets
were placed into a glass cuvette and inserted into a Chronolog Platelet
Aggregometer. Aggregation in response to addition to the cuvette of adenosine
diphosphate (ADP) was monitored over a period of 5 min. A concentration-
response curve to ADP was first constructed, and then a concentration of ADP
producing 70-80% maximal aggregation was used for all subsequent studies.
Suspensions of PRP were pre-incubated for 10 min at 37°C with various
concentrations (3-30 pM) of simvastatin or Compound |, or with the vehicle
(methanol). The aggregation response to ADP was then assessed.
Experiments were repeated 4-6 times for each concentration of each drug.

Figure 20 shows the effects of simvastatin and Compound | on ADP-
induced aggregation of human platelets. Simvastatin only reduced platelet
aggregation at a concentration of 30 pM, while Compound 1 significantly
reduced platelet aggregation at concentrations of 3, 10 and 30 pM (asterisks
indicated a significant reduction of platelet aggregation as compared to the
corresponding vehicle-treated group; p<0.05).

EXAMPLE 26
Effects of Compo&nd { and Simvastatin on Human Plateiet cAMP (In Vitro}

Piatelet-rich plasma (PRP) was prepared as above. Aliquots of 400 pb
of PRP were placed in glass tubes which contained IBMX (isobutyl-1-
methylxanthine; 0.5 mM), an non-selective phosphodiesterase inhibitor. Two
min later, vehicle (methanol) or various concentrations (3-100 pM) of
simvastatin or Compound | were added to the tubes. As a positive control,
some aliquots of platelets were treated with forskolin (10 uM), a known stimulus
of adenylate cyclase. Ten minutes later, the samples of PRP were centrifuged
at 9,000 g for 2 min and the supernatant was discarded. The peliet was
resuspended in buffer, sonicated for 2 min, then cAMP concentrations were
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determined using a specific enzyme-linked immunosorbent assay (Cayman
Chemical Co., Ann Arbor, Ml, USA). Experiments were repeated 4-6 times for
eat_:h concentration of each drug.

Figure 21 shows the effects of simvastatin and Compound | on human
5 platelet cAMP concentrations. The dotted line indicates the cAMP levels in
platelets treated with forskolin (10 yM). Simvastatin only significantly increased
platelet cAMP at the highest concentration (100 uM}, while Compound | caused
a significant increase in platelet cAMP at concentrations of 10, 30 and 100 uM).
(asterisks indicated a significant reduction of platelet aggregation as compared

10 to ihe corresponding vehicle-treated group; p<0.05).
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WE CLAIM:

1. A compound or its salt having the genseral formula:
| A—Y—X (Formula 1)
wherein A-is a statin, Y is selected from the group consisting of -C(O)0-,
N /'L\v-"j,/
<C{O)NH-, -C(O)OC(O)-, -C{ONHCTHC(O)-, O, S, N, ) $ or zero, and

X is setected from the group consisting of thiocarbamoyibenzoate, V== N o

AN -
.\\ c’/}.’S
N

M: whereby when Y is zero, the compound may be a salt of A and X

2. The compound according to claim 1, wherein the statin is selecied from the
group consisting of atorvastatin, cilastatin, dermostatin, fluvastatin, jovastatin,
mevastatin, nystatin, peniosiatin, pepstatin, pravastatin sodium, and simvastatin.

3. The compound according to claim 2, wherein the compound is succinic acid 2-{2-
[8-(2.2-dimethyl-butyryloxy)-2 6-dimethyl-1.2 6,7 ,8 Ba-hexahydro-naphthalen-1-yi}-
ethyl}-6-oxo-tetrahydro-pyran-4-yl ester 4-thiocarbamoyi-pheny! ester.
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