WD 03/ 059347 PCT/ US03/ 00016 USE OF COX-2 | NHI BI TORS I N COVBI NATI ON W TH
ANTI VI RAL AGENTS FOR THE TREATMENT OF PAPI LLOVA VI RUS | NFECTI ONS
BACKGROUNRO®B/0F4HE7 | NVENTI ON Techni cal Field of the | nventcarusoheoops esent
invention relates to a therapy for di seases caused by viruses and 5 nore
parti cufsar ot @oa-1 NEHZRRTORHrIN CeBRINADIPaPLTH ANBEIWIRALSAGHRYY  FORt THES TREATMENT ed
t hat as oFaPAPIATOMF) VARYY [IHRECATEN$ cans are infected with PV, and the

i nci dence of this disease appears to be increasing. Mre than 90 types of
PV have been identified bygaskEdUNPorRap: nioeRMiioMs i s one of the nost
common causes of sexually transmtted disease (STD) in the United States.
In general, there are two 10 Kédhdwalficldmfdhaimiventigsue caused by PV:

Condyl ona (warts) and Dyspl asia (pre- cancer). Condyloma are wart-|ike
growt hs. They are usually painless, but may cause itching, burning or
slight Dbl eeding. i3St 2 e
surface of the s %@@E%@g@?g@@eﬁ%é?ﬁﬁ%&’rﬁg%gésgahts.ﬁfﬁ ‘lﬁﬂftgig)g %glncer over
a peri od ofmorggartiuld to & thesapydbr treatiap apilldma SUANMARY). OF THE | NVENTI ON The
present invention provides a conbination therapy for treating PV. The

conbi nati on therapy j.nc es adm ni sjeri ntiviral agent i nhibitors
of cycl ooxygen&gg-eﬁ{l@gggm a @é&yﬁif@ﬂﬁg. P20 ?‘f%ﬁ%@éﬁ%ﬁ& Vl -eAd

i nvention figaindi@acPoRhRIARGRUPpER IV ReRh{hO MR IHAA 100 Gyped BF PUG1A0E NI e
antiviral agent conpounds and one or nore COX-2 inhibitor conpounds. The

phar maceut ibeeit ideotfredkby saentistey Papdllamiyims peoneadithomostidoameer cauidsef

perneation enhancer n ..nclu ne_or re.of the fol]aow ng: ethanol,
i sopr opanol**'f, §Qﬁﬂflﬁyg\éi eflseo(ggﬁ K th@&%n'i%gﬁtﬂﬁsrmﬁﬁ,geﬂgﬁ}t ﬁE?F‘? e(‘]fEfisl‘?’\)/one,
carveolyy Ciikd®lor aBhdl ASRE CeRkd by@'vht%h@ﬁéﬁl‘é?%ns)%ﬁmbﬂ% (presopul egol ,

t erpene-4-ol, nenthone, pul egol, canphor,” 25 geraniol,” a-terpineol,
| i nal ol , carrcer) dTondylogmeedrh etagt:-lilergiowtins eElweyi doe usuallgpeinkess, tas mey taust he

i nvention features a net f treati PV in a m b dmnisiering a
thor apeut i BRI BHpRET JUE D reo DA ShUF RO Gebpmed flsgmahs
antiviral ageie SIRPAYAAIyPRLiaQ0 BotRandBR Wt S tArn! i) BhEL! &Q.{c}p&%a%?- The
antiviral agent(s) and %(S%Z 1ianhi(l)ai tagr(’s) %1% bré“adn‘i ni stogre separately or
30 si nul t aryemasfiyis mohéreatbd.ect i ve anount of the COX-2 inhibitor and
antiviral agent may be administered to the manmal topically.

15 SUMMARY OF THE INVENTION

The present invention provides a combination therapy for treating PV. The
combination therapy includes administering antiviral agents and inhibitors of
cyclooxygenase-2 isozyme (COX-2) to a mammal.

In one aspect, the invention features a pharmaceutical composition including

20  one or more antiviral agent compounds and one or more COX-2 inhibitor compounds.
The pharmaceutical composition may include a permeation enhancer. The permeation
enhancer may include one or more of the following: ethanol, isopropanol, 1,3-
butanediol, oleyl alcohol, thymol, menthol, carvone, carveol, citral, dihydrocarveol,
dihydrocarvone, neumenthol, isopulegol, terpene-4-ol, menthone, f)ulegol, camphor,

25  geraniol, a-terpineol, linalol, carvacrol, t-anethole, and parecoxib.

In another aspect, the invention features a method of treating PV in a mammal
by administering a therapeutically effective amount of the combination of one or more
antiviral agent compounds and one or more COX-2 inhibitor compounds. The
antiviral agent(s) and COX-2 inhibitor(s) may be administered separately or

30  simultaneously. The effective amount of the COX-2 inhibitor and antiviral agent may

be administered to the mammal topically.
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-1 WD 03/059347 PCT/ US03/ 00016 The above and ot her aspects, advantages,
and novel features of the invention will becone apparent fromthe follow ng
det ai | ed deswrosg4ron of the invention. DESCRIPTION OF THERARMANEM@ES6 5
Figure 1 shows that COX-2 imrunoreactivity is localized predomnantly to
cel I's within thehghigsveladd ot adpeets spivantages| andarosel featgasef Zheshvemtionhe
presence of COX-2 in papillomavirus infected cells a ﬂ] .cell, grafts

obt ai ned f FlrbevmseaPRRgBl om the KEgREng defdi §C§WIB“%P? CHGEFhe term
"prevention” includes any of the follow ng: (1) substantially preventing
the onset of a clinically evident papillomavirus infection in a subject;

(2) preventing the onset [l i stage of a

papi | | omavirus infection |ﬁ£§8%ﬁ8&6%cﬂ%ép§?@ﬁ§§gantl ally preventing

papi | | omavirus colonization in a subject. This, 15 definition | n%udes
a

prophyl actic tr Eumehshowsibat @2 IRIBATEICHILY &éo%?%ié_ﬂd Resdemipapily
decrease in 1@29@%}{%%@1@&&the“%gfg&{sﬁg%ﬂ.r“S i nfection as conpared to that

whi ch woul §° bsence application of the present

invention. This_decrease in severit rresul.t froma .reducti in viral
nunber, a reductiS¥E 7 FQTSE Fplfeég}qegiﬁr@%—? it PRI onepYIRS IP’F?C&% il oy

e subject's 20

cel | growt h i g{aﬁggggin%%&&%uyéﬁg&ls_a reduction in cellular replication in
t he subj ect, reduction 1n cellular mtosis in a subject, a reduction in

viral colonization or any conbination thereof. The term "reduced cell
growm h" is intended to include any reduction in cell growth including the

conpl et;g cessation of cel ABRBREWIATIONS AYD PEBINITEPNPt osis, in one 25 or
nore papillomavirus-infected cells. The phrase " paEi | 1 gmavi us infection”
means any presefte tasm "previeaiion'| inetadasrany of thedodemsingc (1) supsadEd¥t i ve of the

Gi sease or prapaiEPasf pEr MR BB bl FurBl e Pl RO TEP 2 e
di sorder caps@kiktytht Besey bf #lpreciifichltbvident Xgcaicpillanad imaitfectichhie aphr ase
"therapeutical ly-effective" is intended to qualify the armurg, of . each
agent whi clsubjeet] o{@hsubsientislly prewintias PRAHPBREREROINZAgO8 R asPbisty % y and
the - 215 definition includes prophylactic treatment.

The term “inhibition” as used herein means a decrease in the severity of a
papillomavirus infection as compared to that which would occur in the absence of the
application of the present invention. This decrease in severity may result from a
reduction in viral number, a reduction in viral replication, a reduction in the subject's

20  cell growth infected with the virus, a reduction in cellular replication in the subject, a
reduction in cellular mitosis in a subject, a reduction in viral colonization or any
combination thereof.

The term "reduced cell growth" is intended to include any reduction in cell
growth including the complete cessation of cell growth causing, e.g., apoptosis, in one

25  or more papillomavirus-infected cells.

The phrase " papillomavirus infection” means any presence ofa

papillomavirus in a subject, irrespective of the stage of infection or colonization.

The phrase "papillomavirus associated disease or related disorder”

encompasses any kind of disease or related disorder caused by the virus, including
30  cancers and warts.

The phrase "therapeutically-effective” is intended to qualify the amount of

each agent which will achieve the goal of improvement in disorder severity and the
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WO 03/ 059347 PCT/ US03/ 00016 frequency of incidence over no treatnent or
treatnent of each agent by itself, while avoiding adverse side effects
typi cal | ywasmasdmared with alternative therapies. The ter mPcaugoeotdisf or
pur poses of treatnent or prevention includes any human or aninmal who is
suscept i bl efrdquepapiflihadene pue nocteatmendior treatorent of each agent birheelf, Shdlabj ect can

be a donestic, )ivestock, species, .a |l aboratory. ani mal.species, a zoo ani nal
or a conparﬁVB’riil%?qsﬁﬁs? 51‘1{5? egt(%%ts W&yw{a%e[dh\élﬂgglgirgq’t{ve?l%erglﬁsam| . In an
alternative enp '%@ﬁ%w b ‘Et"% de§ oPirbHARA: RYrB&ntidchREM:

"cycl ooxygenase?%{ese ecsiui ein Ct)gr'(') denot es rcoﬁﬁoundc abl enyto i nhi bit
cycl ooxygernasendrahinted sthoss guscéptibdanto paphiomaviron cabnizytédnamiyfgetias e-The 10

Preferably, it includes conpounds. that haye a cycl poxygenase-2 | C50 of |ess
than aBoutsubiest Ganded depresic ll‘éﬁﬁEPcﬁlsg?Pl??a@ga%Qr%@Wé‘B{m SPRFIGSaE 7P gpmal

b, and o Ser psPahAb" 1 SR GRS o bR KL 1 B 1 o7

conpounds hamadive yabodinege drseaimbiGSQ linagrbeaiger than about 1 micro
nmol ar, and nore preferably of greater than 10 mic¢cro nolar. Inhibitors 15 of
the cycl ooxygenasEhgisiRWaNEI9aXyEasireselselvedphubton dsaeipd APEPRBIRbIRed i n

the present,.peth I.nhi bi : i ety of
mechani srrs.mlﬂgﬁ tcﬁgeig()%néos? @e‘gfgﬁ%]l?gé}{ gﬁaﬂ \(/i\n%%gtogl ({flr&kla? %pigglrlﬁégtlhe i nhibitors
used i not hepreRidbDd st 186 doathoutitdrthitrhalay chidlockysthae ALy pef ket thant y

directly by acting as a substrate for the enzynme. The term "hydri do"
denot es a sibngl &2 michoogdar, ahdatsg kjve difelstinigylratideficgdpogigena@e-2rinkiblion

attached, for exanple, to. an.aoxyge to o forma roxyl, radical or two
hydri do r ad%"&lé?@?‘??é‘yg%’é‘s%ﬂl t“g’élh‘gé? Pgatjeahsgk @@Hdé‘i‘%ﬁpf@g&g@%‘# gt lﬁ?es? ﬂgq}ene
(-CH2-) rag ' bk ch as
"hal oal kyl @eﬁ%?rﬁé\%‘ﬁillﬁ?lg?@???ﬁ gﬁ%&?}%&?ﬂa&égﬁgéﬂﬁﬁégg%g yiﬂt'g,ﬁht§ ﬁe term

“al kyl " enlybagEBmlidrd @®lar, artbm6iePréferably & greutdratan 8@lind@b sndiay intgbiasie t o
about twenty carbon atons or, prefer abI}Y), _one to about twelve carbon atons.
Mor e prigf erafdlee eiiclopiygenasecnatiovayiia thg mgiepolisny of arachidenie agid upedhinAbe one to
about ten carhbo Q . r . j S i ng one
o about | sicnr BT sab B A5 Eh s A ¥ m iR R T

ethyl, n- prx@agydﬂexh@gm ey ithdut bitisekion | the bibiibitors Gd-ib tHeythethddsrdesdritied! ,
pentyl, iso-anyl, 30 hexyl and the |ike. The term "al kenyl " enbraces |inear
or br anchedereiimey biockshe eryyare apéwbt digisly by acthgasciaiubsFAte BUBRECHIRE- of two

to about twenty ﬁ%rtg&?"}%;d%%" &hnotel ra%ir?gﬁ@@&foge&#ﬂoﬁl?H). This hydrido radical

20  may be attached, for example, to an oxygen atom to form a hydroxyl radical or two
hydrido radicals may be attached to a carbon atom to form a methylene (-CH2-)
radical.

Where used, either alone or within other terms such as "haloalkyl",
"alkylsulfonyl", "alkoxyalkyl" and "hydroxyalkyl", the term "alkyl" embraces linear,

25  cyclic or branched radicals having one to about twenty carbon atoms or, preferably,
one to about twelve carbon atoms. More preferred alkyl radicals are "lower alkyl"
radicals having one to about ten carbon atoms. Most preferred are lower alkyl radicals
having one to about six carbon atoms. Examples of such radicals include methyl,
ethyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl, tert-butyl, pentyl, iso-amyl,

30  hexyl and the like.

The term "alkenyl" embraces linear or branched radicals having at least one
carbon-carbon double bond of two to about twenty carbon atoms or, preferably, two to

about twelve carbon atoms. More preferred alkyl radicals are "lower alkenyl" radicals
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about twelve carbon atons. More preferred al kyl radicals are "Il ower

al kenyl" radicals -3 WD 03/059347 PCT/ US03/00016 having two to about six
car bon at wwoso3/Ex@mpl es of al kenyl radicals include ethenylpcT/ysoepany! ,
allyl, propenyl, butenyl and 4-nethyl butenyl. The term "al kynyl " denot es

| i near or Hhmamged to ahiut sixsatimniatgns. vigkamplesoiaikenyluedicyls seglissrethenshs or

preferably, two to_agbout twelve carbon at . re preferred 5 al kynyl
radi cal s arpéopepwﬁamrwﬁvﬁfb%%f@ﬁ‘gnﬁﬁvﬁge&% to about ten carbon atons.
Most preferred ghg térﬂ%@{%lcy?lgi('ydéﬁbteﬁ ﬁﬁiéaff 8l BrafeedndiEN® hiAn@ BAdHo abodt car bon

atons. Exanpl es of suc di cal s i nclude propargyl, butynyl, and the |iKke.

The terns "takkgeyibon atonover prefdcely,tivp teatruatweelvadirbah stotmyMoge Prefesredand
"trans" orientations, or alternat'gvel,y "E'. and "Z" orjentations. The term

, d t
" cycl oalky|alkynykradiels geedoweralkayt Jadigslp Bryies Fgo Foaﬂqogbﬁeg K il(r'gl MShree to
twel ve car ,li\gi?sat %I{‘ega ed fSivdla 1 Gfichl ghﬁﬁé kwd tc{]QtQJuF 8k afMof atdnfner

cycl oal kyl aving three to about™ el ght carbon atons. Exanpl es of

such radi ca@miphglofdechoyidicalp imgdyde proyariydpmttyityl, andythé bent yl and cycl ohexyl .
The term "cycl oal kenyl " enbraces partially unsaturat ch&j ,car"b,o,g;%(gei c radicals
15 havi ng t hr ee The tefms) "gikepdr bdmveadmyl \Brass wikpisdav e Psatieny |

radi cal s arr}'grgﬂslé%\ér\feﬁ%ﬁaﬁggsc :gno %hééﬁﬁweg’d ) Gad oﬁ%ﬁaﬂgnsf. e thi%h aé?)’@l%‘éﬂk?i"g ht

carbon ato es o radical's i nc e cycl obut enyl’,

cycl opept enylhradey sitopesAtAticeMllc radiogls bydhg fieecotivel vERerboaramnishaViate neans
hal ogens such as fluorine, chlorine, bromne or _iodine. The term

"hal oal kyl "prefemechexsioallad radigads aip elosien cypgalisferadicalidiagingrthie o aqpy| 20

carbon atons ,i.s _substit ut i s } i fiscal ly
embr aced areéghrtrﬁ?%ﬂléﬁtgg}skﬁ gmmﬁt%gﬁfgghﬁ?@%%lgﬁ%&ﬁ%@ﬁgfﬁ% ?9(?3]5 |t%lél s. A
nonohal oal kytlop@fiGal cyélehexybne exanpl e, may have either an iodo, brono,
chloro or fluoro atomw thin the radical. D halo and pol yhal oal kyl

]é‘iﬁ’&c tion of

radi cal s may havidetiown Grycleatkend! embracesipstialhy wnsatyraierscasbocyc
di ff t | dicals, " " i " i 1-6
car bon 1t orev PRk et ye RSl OPloly prep R B RIER) ABLACE B O

di f1 uor ometRyloalkbriylf tad@aimey g fowcih aboureidy karbdh atuinoy dExaiipyds,of such
trichloromethyl, trichloronethyl, pentafluoroet hé'l , hept af{ orop{)opyl ,
di f | uor ochiradieateinslude cyelebnteryds ¢xsinpererysyclapentagispge st $yclde¥sybr opr opy! |

chor et o )0 Rl W, TR NG i PR
The term "haloalkyl" embraces radicals wherein any one or more of the alkyl

20  carbon atoms is substituted with halo as defined above. Specifically embraced are
monohaloalkyl, dihaloalkyl and polyhaloalkyl radicals. A monohaloalkyl radical, for
one example, may have either an iodo, bromo, chloro or fluoro atom within the
radical. Dihalo and polyhaloalkyl radicals may have two or more of the same halo
atoms or a combination of different halo radicals. "Lower haloalkyl" embraces

25  radicals having 1-6 carbon atoms. Examples of haloalkyl radicals include
fluoromethyl, difluoromethyl, trifluoromethyl, chloromethyl, dichloromethyl,
trichloromethyl, trichlorbmethyl, pentafluoroethyl, heptafluoropropyl,
difluorochloromethyl, dichlorofluoromethyl, difluoroethyl, difluoropropyl,
dichloroethyl and dichloropropyl.

30 The term "hydroxyalkyl" embraces linear or branched alkyl radicals having
one to about ten carbon atoms any one of which may be substituted with one or more

hydroxyl radicals. More preferred hydroxyalkyl radicals are "lower hydroxyalkyl"

radicals having one to six carbon atoms and one or more hydroxyl radicals. Examples
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one to about ten carbon atons any one of which nay be substituted with one
or nore hydroxyl radicals. Mre preferred hydroxyal kyl radicals are "I ower
hydr oxyal Wy 03/0593di cal s having one to six carbon atons andcmEse0aTer e
hydroxyl radicals. Examples -4 WO 03/059347 PCT/US03/ 00016 of such

radi cal s i rifisueferadicalsangivda idroxymedhsd e aypthyh hydiexynseayly hydroxpguek y but yi

and hydr oxy, erns "al koxy" and "al kyl oxy" enbrace |inear or
branched oxa%ﬁélﬁhﬁoéﬁe P{g radi cal s each having al kyl portions of one to

about ten car bormiattemE "aleke" MEf@1ed" embadck dxyarlorBiGrhé&d @fyecont AL
al koxy" radicals having one to six carbon atons. Exanples of such radicals
i ncl ude netradiggls cedhHwapg abed pestipns plieundy abaet teeearberuaterng. Mure praserned

"al koxyal kyl." enbr.aces al kyl radi¢als ving one_ or re al ko radi cal s
attached + RS TRHRGE B 2l ena RN SRRl e oo, B oS i

di al koxyal kflsuéipfidfeals snclddtaneBbiR ethoxk Astbpedys bieyy Bl feHti@fy. substi t ut ed
with one or 10 nore halo atons, such as fluoro, chloro or brono, to provide

hal oal koxy radi cEiegerm fbkaxypiket' emteaceh alkyhtadisrls hasigigeak o1 aroee dlkoxyer

hal oal koxy" r.adi cal ving.one to. six. carbon atops _and .one or nore halo

radi cal s. E’?(‘ifﬁ%? @@acgfé]g)&bﬁgpqﬂfagﬁag%?aﬁéﬁ’ ﬁcﬂ@mﬂ{lwﬁﬁ‘%yﬂg NAch| or onet hoxy,
trifluor omefi1RWalkil HaldldR! agkhamsxyf falRRRSINDENuARY subdtH@E@RABRAYYr 15 The

term"aryl", alcdne’or in conbination, neans’a carbocyclic aromatic system
cont ai niong roore hatovadoros, su¢lr ascfludroghlavh er biama te providedwlaatisoxpeadatcalached

together in_a pende ner qr he fused.. The term"aryl" enbraces
aromat o r gl EeaaL RO R R R POy YOI © Pifdane. and
bi phenyl . Abon MRS ARIDnERY nflré RalB@adisHE SEdnilIed BlucR RS htiuhab! e
position with one or nore substituents selected 20 i ndependently from

al kyl , al kdkpadhsthoxyacklpteamithary, kyflyoremethoxy &fiflydroethayk dupoeathoanghdl kyl |
am nocar borﬁ/l al kgl ,_al koxy, aral koxy, hydroxyl, am no, halo, nitro,
al kyl am no,"YREAYP¥Yano, carboxy, ami nocarbonyl, al koxycarbonyl and

ar al koxycar bony lphe Thgn 1:841M 21 AL G1iR e¥Ebihtio Haas 8 SardalilidhifhatRayitka! | Y
unsaturated and 25 unsaturated heteroatom containing ring-shaped radical s,

wher e t he leteimeg ars twayr thixe regs edieedn fuabmings trayderattashedftogetizandn axygen.
o Tl S oL RS i Sl hplade satueated Shey
pyrroli di nyhenyiMAREN, tttaRYdron MBS HUAR ankiAHAF. Wikl mBltied may also be
substituted at a substitutable position with one or more substituents selected
20  independently from alkyl, alkoxyalkyl, alkylaminoalkyl, carboxyalkyl,
alkoxycarbonylalkyl, aminocarbonylalkyl, alkoxy, aralkoxy, hydroxyl, amino, halo,
nitro, alkylamino, acyl, cyano, carboxy, aminocarbonyl, alkoxycarbonyl and
aralkoxycarbonyl.
The term "heterocyclyl" embraces saturated, partially unsaturated and
25  unsaturated heteroatom-containing ring-shaped radicals, where the heteroatoms may
be selected from nitrogen, sulfur and oxygen. Examples of saturated heterocyclyl
radicals include saturated 3 to 6-membered heteromonocylic group containing 1 to 4
nitrogen atoms (e.g. pyrrolidinyl, imidazolidinyl, piperidino, piperazinyl, etc.);
saturated 3 to 6-membered heteromonocyclic group containing 1 to 2 oxygen atoms
30  and 1 to 3 nitrogen atoms (e.g. morpholinyl, etc.); saturated 3 to 6-membered
heteromonocyclic group containing 1 to 2 sulfur atoms and 1 to 3 nitrogen atoms (e.g.,
thiazolidinyl, etc.). Examples of partially unsaturated heterocyclyl radicals include

dihydrothiophene, dihydropyran, dihydrofuran and dihydrothiazole.
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saturated 3 to 6-nenbered heterononocyclic group containing 1 to 2 oxygen
atons 30 and 1 to 3 nitrogen atons (e.g. norpholinyl, etc.); saturated 3 to
6- menber eWo B@sEONONOCycli ¢ group containing 1 to 2 sul f CTarseamomEnd 1 to
3 nitrogen atons (e.g., thiazolidinyl, etc.gq)l. Exampl es of partially

unsat ur at ed het dhedsrul Yhetereadyll ambracasinsgarated hsteosydylophiere, Exgmples opyr an,

di hydr of d dji hydr ot hi azole,, - 03({ 059347 RCT/-US03/00016 The t
“het er oar yit uimaE bR T B Eals iRyt I i BB o5 of T
unsat ur at e, hal Sfaa%6 othetBled A tSronfin®Oydlie b conbliBh© @ty i nitfaagh cal s

include wunsaturated 3 to 6 nenbered heterononocyclic group containing 1 to
4 ni t r ogen atoatsy fier, exfumplecpamgyle pympylinybligdidazplyt, mytazalyl, pyridyldperishidyl,

pyrazolyl, pyridyl, pyrimdyl, 5 pyrazinyl,.pyrj jpyl,. triazglyl .(e.g.,
L2 ¥t evtsn py e e 2o G | ks P 1P| e T
tetrazol yl i | 114 hdttazoBl, ©1d), ol Gnsattaat ur at ed
condensed ﬁ‘g%zé’%’ce}‘g? %%%@gﬂ%gc%ﬁ&g?%?%%@t o{agoﬁli’t ro)fggn ’at %ans, for exanple,
i ndolyl, icendensal hterotyethdIgraiprophtaiiem? itord ditrgey btontpy farekgrhplej indojyl,nol yi ,

i ndazolyl, benzotriazalyl, tetr az?l Op%/iri dazi nﬁl ﬁi ,

t et r azol of iscsndepyyinfelisnylybenzapidazolylggginolyh gsoghing rlgflaéﬂlyé to 6-nenbered
het er onono [We 1.n] 0 3] - 8X | &e.. Pyranyl,
furyl, et c%%ﬁéuolrtfg% E}?’g'?g%%@}%gﬁ%%ggg?ﬁ& glto r’gﬂ)pr%@%ﬂniﬁé@tg?’ou%’ cont ai ni ng
a sul fup atasmthed esa@mbabeicdhetaydmomigclic grogatantzbied af oxygnéiorenfoer ed

het er omonocyclic group containing 1 to_ 2 oxygen atons and 1 fo 3 nitrogen
at ons, for eXERBIGPEANGKHA §f¢-; uqsé'ﬁ‘%f’éﬁ‘gﬁ Al 8‘“&%%@6?‘5?me(’89‘ch1?1° group

1, 2, 4- oxadi - ' - , B LAZ 0l V. etc.;
insat ur at eSORa St S0 ARl iaR oS BARAILES R ebiet & o
and 1 to.3hefctdm@airyeicofsul eorgainingizoRamyks atoinenrd X aolB arcdggh atoptss for;
unsaturated 3 to 6-nenbered het erononocycli ¢ group,.co ipnin tqQ 2 sul fur
atoms  and eXamplegoxfzelybgiaxazlyxadizzold (gl @;4'9¥ﬂdﬁ8ﬁiﬁ,’£ﬁﬁgééﬁ%fgﬁlr yl
(e.g., .1,2, hi adi (VA RPN C IOV 0 o a V= To St adl Wbk t8tcC.)
etc.; t}%satlt’?r’%t% Bé%ﬂ%%o#géé%%gtjc,%g %{A&e@é@g@%{ﬂﬁ& }g‘;‘?%‘ﬁ’gy%%l %%%ﬂ’fx cl)tz sul fur
atons and 2 dx9géh Mbinkagen taB aiBogen athms (elpehabkaziy) dnzodemzolyhictd); azol yl ,
etc.) and the like. The termal so enbraces radicals ,\/\/ﬁer§ het er.ocycl yl

radi cal s amesgtysted dfptonmampered AgierUoCESlig B UL CUHAIRINE 1P ¢SBHUT Pl i ¢

radi cal s i [ , | key 4Sai d
" het erocyclgﬁ%iHqg?%ﬁg&g%;nﬂégéﬁ%\;%%%@%w3ﬁ§%§g& t%lgag.%zéﬂg&éé% I<'31’%’4al kyl, hydroxyl,
hal o, al koxlyiadiaxdlyl, #j3i4thiadddzobyndl, abkidadiazolgl, efh)etd. punsatuedtéd/¢dndemsedenbr aces

radi cal s cont ai ni n? a linear or. br anciHEd al kg/l )
20  heterocyclyl group containing 1 to 2 sulfur atoms @nd 1 to 3 nitrogen atoms (e.g.,

benzothiazolyl, benzothiadiazolyl, etc.) and the like. The term also embraces radicals
where heterocyclyl radicals are fused with aryl radicals. Examples of such fused
bicyclic radicals include benzofuran, benzothiophene, and the like. Said "heterocyclyl
group" may have 1 to 3 substituents such as alkyl, hydroxyl, halo, alkoxy, oxo, amino
25  and alkylamino. |
The term "alkylthio" embraces radicals containing a linear or branched alkyl
radical, of one to about ten carbon atoms attached to a divalent sulfur atom. More
preferred alkylthio radicals are "lower alkylthio" radicals having alkyl radicals of one
to six carbon atoms. Examples of such lower alkylthio radicals are methylthio,
30 ethylthio, propylthio, butylthio and hexylthio.
The term "alkylthioalkyl" embraces radicals containing an alkylthio radical
attached through the divalent sulfur atom to an alkyl radical of one to about ten carbon

atoms. More preferred alkylthioalkyl radicals are "lower alkylthioalkyl" radicals
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radi cal, of one to about ten carbon atons attached to a dival ent sulfur
atom Mire preferred alkylthio radicals are "l ower alkylthio" radicals
havi ng al Wyl o3roagi4cal s of one to six carbon atons. Exanpl e Tofsosnahe | ower

al kylthio radicals are nmethylthio, 30 ethylthio, ylthio, butylthio and
hexyl t hi o. lm@gtaélfmadma&wmedaﬁwarb%me@xami@w sgclelomteai ni ng an

al kyl thio r& ]?P;l&‘?oall%@%ﬁ a?'se%cﬁlﬁé %ﬂt}lth{& e?h \fal ent sulfur atomto an al kyl
o]

radi cal of en car & "Mor e preferred al kyl t hi oal kyl

radicals are "| omRrteidh katky1hilgayK ¥mbracastia@Rhis coftad 1119@%986&515&55&%03/ 00016

havi ng al kyl radicals of one to six carbon atons. | es of such | ower
al ky! t hi oal allyyl radael.cdloge ttshcadomatans, a%&cbﬁétdwﬁwarﬁh@s(%@)ﬂra(hwlmetf inyl"

Cen car Bon Hrighed Ry PuDhELAPisds i Jarermonaiey RSl Bl of or r od

al kyl sul fi mflong aséig ahr®oRESmS| %ﬁlp@éslsylsw 1Bweyé1ky1§ﬁﬁhﬂ%§lc£1§lﬁicﬁmeaI kyl
radi cal s of one to six carbon atons. Exanples of” such™ | ower al kyl sul fi nyl

radi cal s i mo¢thyeulfings ttilylsuillfmyhbw;ylsatﬂwl smihaxsr;sulﬁﬂyht yl sul finyl and

hexyl sul finyl . e.term fonyl." ., wh her one or linked to other
terms such as gﬁﬁ’ Isflgﬁ?ﬂl'l %ﬁ}betréléedre% Gtgyatpéﬁstsuf: 8t cal s - S02-.
Al kyl sul T omshsul SR 8GR%es réé-f)e@th */gﬁ@l@hﬁﬁhl%al@t Q@Qheﬁkl Lﬁfo% "Tefib¥dcel adi cal

mhere al kyl i's defined as above. re preferred al kyl su ony radicals are
"1 ower 18l kydllgiikfdocald dttacldi toal sslfba)mrm@cedmhetro alkykis dneﬁnd:]bas abbesrsMofexanpl es of

such | ower al onyl nclu sul f on et hyl sul f onyl
and propyl sﬂﬁ‘f’é%?ff/"lt‘ﬂ( lqlﬂﬁonyilm%% gﬂﬁr‘F oiRyeEa E}élanﬁ%%{%’i Tadigalg aspag Pﬂ%% SIX
substitute br ono,
oo o s AR SR A Byl B SRl

"am nosul f@ﬁ;bﬂsulfanjd ahd pkdpytsabionyll Thedelhylselfcﬁﬂlyﬂm&calsﬁhw Hea“unhéiracyl denot es
a radical pr VJ de % t he resi e after val o éﬁh{oxyl from an

organi ¢ aci H st ‘?fgiﬂ éme’rE}?th R glomsagic zi‘F UPHRe FUHQER PERade ar oy |
radi calig. EXRAMNRSIGEyISMEMIL. Wteﬁhé‘%ﬁ%ﬂnyf’a’%hﬁ%ﬁl% h HH@"sfllﬁBﬁ%ﬂndKlacet yl,

20 propionyl, batyryl, |sobutyryl val ery i soval ery pt val o exanoyl
trifl uoroacdengthHzDaS- term "carbonyl", whether used al one or with ot her

terms, such as al koxycar bon tes =) -. The term"aroyl"
enbr aces aryl rérch‘ieéﬁfnsy I;It‘)? %ﬁsa?ﬁ’(c‘}l fP&’d‘Féﬁ?%sfeﬁ ’f‘??’fé?ire%‘b‘fﬁlré}{ Exanpl es
of aroyl inghide REN2AVEzanRARM. Iﬂiﬁfnple@%@l stdh@icll #8icRRtndiltfe AfMbyl FhasSal d

aroyl radicals. Examples of such lower alkanoyl radicals include formyl, acetyl,

20  propionyl, butyryl, isobutyryl, valeryl, isovaleryl, pivaloyl, hexanoyl, trifluoroacetyl.
The term "carbonyl", whether used alone or with other terms, such as
"alkoxycarbonyl", denotes -(C=0)-.
The term "aroyl" embraces aryl radicals with a carbonyl radical as defined
above. Examples of aroyl include benzoyl, naphthoyl, and the like and the aryl in said
25  aroyl may be additionally substituted.
The terms "carboxy" or "carboxyl", whether used alone or with other terms,
such as "carboxyalkyl", denotes -CO,H.
The term "carboxyalkyl" embraces alkyl radicals substituted with a carboxy
radical. More preferred are "lower carboxyalkyl" which embrace lower alkyl radicals
30  as defined above, and may be additionally substituted on the alkyl radical with halo.
Examples of such lower carboxyalkyl radicals include carboxymethyl, carboxyethyl
and carboxypropyl.



25 aroyl may be additionally substituted. The terns "carboxy" or

"car boxyl", whether used alone or wwth other ternms, such as

" car boxyawmoyd3joseodenot es - CO2H. The term "car boxyal kyl " enmcaamsfabdiyl

radi cals substituted with a carboxy radical. Mre preferred are "I ower
car boxyal kyl " whiheterentatlmagcaroawt” medngla ra@dal@an@ml@ara@k@l@fﬁad@d, above, and

may be additionally substituted on the alk r adj anpl es of
such | ower déﬁ?%ﬁéia?\éia & Qd’l‘ac%ﬂ YRR FegkLo c% jrr@ﬁ]r‘@w Mgaer];g @?8&% and
car boxypr op 098 khavibiza & Arbdsk exxa re@onyl
means a rad%/d(\:% @‘8%?5?%@5%‘%@?@3@%%. cal, aglsﬁde fined above, glttached

vi a an oxy@ésudhtlomet aikmycmbbmﬂ;(éster}mhdmls 1nwbd@sqbs@1fumdrcedmau‘tet1tutddovver

al koxycar bonyI radl cals with aI orio ving 1.to arbons. Exanpl es
of such3| ovesthonyRyRBH, FyLarPeRy )8’8?@81132% a@og ituted or

unsubstitu ycarbonyl et hoxycar bonyl, propoxycarbonyl,
butoxycarb%ﬁgw§§ﬂ%hﬁﬁ'&yloxycarbonyl The terns "al kyl carbonyl "

"aryl carbonyl " amxéterﬁfsa'h]ky]lcma:bbjdny‘larylctambxlmyﬁ‘eandr* aﬂllqkiasbdmal)iim@u@ei kyl, aryl
and aral kyl radicals, as defined above, attached to a algbonyl radi cal .

Exanpl es offadiepnhavieg dlylsaryhand ekl pedicals asclelined ahovediarhadied 10
met hyl car b%g;be 1%5&&10?{4?19@4 of sabﬁgaﬂaﬁ%ﬁs;paﬂaé smﬁm&%sﬁh&?&g&&e@ The term

"aral kyl " es ar i'tute radi cal s such as benzyl,

di phenyb nEthylcdrb¢rgmeiﬂw1dliﬁidihyl, pheheéaybeiyhytd beargcabpingny| et hyl . The ar yl
in said aralkyl may be additionally substituted with hal o, alky], alkoxy,

hal koal kyl and Trhﬁﬂ@m legatigyl" qtﬁbra@@%%ﬁil pesFged ey pdisala sk Ay Perngyl

|nterchang ed and
B s G D S R T B S el
pyrrolidi mafdne;tl hﬁ’dy,beaiddltlhﬁﬁlgf@L@Etyﬁltedsxziﬂﬁlhdlcbui]l@dl aakdm halaohuqalasd such as
pyrldylnethyl qui nol yl met hyl , thi enyl net hyl furyleth and

qui nol yI et hgloalkpre Kbe isrBabgnzy} stl%ileﬁylﬁ@flé’ a@rlaqe@pngﬁa 1Xé’be addi tional |y

substituted wth.h " 20 The
term"” ggal koxy" %gng‘%rgicé% egarlcé(fﬂg%;l ?é ﬁ%%%% Igﬂ?ah ﬁsg@%idygen atom
to other r %@teﬁcﬂﬁg&lyl Jmﬁnmwdmlkﬁmhm )gad}ke)sl pyr@fitinglneshyr alddexgroargdi cal s

attached throu ggen atomto, an al kyl radical.
substltuted alkyl radicals, such as pyridylmethyTI, qumolylmethyl thienylmethyl,

furylethyl, and quinolylethyl. The heteroaryl in said heteroaralkyl may be additionally
substituted with halo, alkyl, alkoxy, halkoalkyl and haloalkoxy.

20 The term "aralkoxy" embraces aralkyl radicals attached through an oxygen
atom to other radicals.

The term "aralkoxyalkyl" embraces aralkoxy radicals attached through an
oxygen atom to an alkyl radical.

The term "aralkylthio" embraces aralkyl radicals attached to a sulfur atom.

25 The term "aralkylthioalkyl" embraces aralkylthio radicals attached through a
sulfur atom to an alkyl radical.

The term "aminoalkyl" embraces alkyl radicals substituted with one or more
amino radicals. More preferred are "lower aminoalkyl" radicals. Examples of such
radicals include aminomethyl, aminoethyl, and the like.

30 The term "alkylamino" denotes amino groups that have been substituted with
one or two alkyl radicals. Preferred are "lower N-alkylamino" radicals having alkyl

portions having 1 to 6 carbon atoms. Suitable lower alkylamino may be mono or



The term "aral kyl thi 0" enbraces aral kyl radicals attached to a sulfur atom
25 The term "aral kyl t hi oal kyl" enbraces aral kylthio radi cals attached

t hrough awosasiosesd7at omt o an al kyl radical. The term "am rrealksoB/oomasbr aces
al kyl radicals substituted with one or nore am no radicals. Mre preferred
are "l ower datkviaainesueh pairaathylammon Apethglaing doN- dimgthyanisoiM&t-ude

am nonet hyld,1 tﬁqlaq?%tor}% 11%“ the like. 30 The term "al kyl am no" denotes

am no groups AP e substituted with one or two al kyl radicals.
Preferred are "|mhagern\aylkpimTidegoted @ﬂinaagk@ﬁaawmaﬁ halkden siSNtiited§ithavi ng 1
to 6 carbon atons. Suitable |ower alkylamno may be nono or -8 WO 03/059347
PCT/ US03/ 0GDE T twio @Hyksaldmam sm'h@a &}hplmmmm h?ln@i;ryi@mnw' @adisal iy be

N, N- di et hyl ami no, N, N- dlet mno or e lik The term "aryl am no"
denot ersngam G roBbRstted AR & gt?é)étho ?fﬁg‘?fatdﬁﬁa d with one or two aryl

radi cal' s, such ameheRhenykANRD" chibac @5&11@{7}@%15@@1&@%&0@%@%% urt her
substltuted on the aryl ring portion of thé radical. The term

"ar al kyl anmnftpdgesmbmateestharatlicgls. Theltecab §Naxrylamhmdlktyﬂ'ramdgm -aml-Nrdlkd-
nitrogen atomt ter and

di |
"N Ay - a0 Hdins MG CerbUDE HCH O g eyl or
R L

respectively, and having the am no group attached to a

Exanpl €8 ofallglichlicahdExahges oﬁ;ﬂuuhiBadMatshadyd@Mpimnﬂahymmhlymn@hbpl;dnyl—

N- net hyl a %@/ Th%y erm "am nocar bonyl " denotes an am de group of the
formul a - EI(I\E@ mingfgt "al kyl am nocar bonyl " denotes an am nocar bonyl

group that has t’l‘fl@'i'ern?%ﬁbéa%cfﬁ?l"V&eﬁ&eéjé}?arﬁfdet&&ﬂtﬂ){é Jraﬂ} LRSoneus he

amino nitrogen atom Preferred are 15 "N-al kylTam nocar

"N, N-di al kyl am r’fdneaerhorayltylarnmdca:bcbrsfl" ddnotes pneﬁmaceﬂ)oaylgrodp ihwakehias been

N-al kyl am nocarb (51 " " ower 55‘)”\{- ?‘i!l}al kyl m nocar ponyl " radl cals with | ower
al kyl ~port P dhione gt B r4gligals gp °%‘PW9P§FH%‘?B&T%I refesate s

radi calig hayi eﬂﬂyl%ﬁm@ﬁrb 18 @NOHalicy R S L AR Mor@DieRdaoR kY

radi cal'. 20 The term "aryl oxyal kyl" enbr aces’ra | ca ng an aryl
radi cal at fmmew-alhylammc&:hibphylr' ddbweaN, N-dliadkigmmodarbehdhtadicelsgeith kiwaim The
term"arylt H(iyi)al kyl" e eg r adl cals having an aryl radical attached to
a portions as deiine oV
The term "alkylaminoalkyl" embraces radicals having one or more alkyl
radicals attached to an aminoalkyl radical.
20 The term "aryloxyalkyl" embraces radicals having an aryl radical attached to
an alkyl radical through a divalent oxygen atom.
The term "arylthioalkyl" embraces radicals having an aryl radical attached to

an alkyl radical through a divalent sulfur atom.

25 DETAILED DESCRIPTION OF THE INVENTION

A combination therapy for treating PV includes administering to a mammal
an antiviral agent and a COX-2 selective inhibitor.
PV refers to a pre-cancerous condition. More than 90 different types of PV
have been classified. These include both “cutaneous” and “mucosal” PV types. In
30  general, cutaneous types infect keratinizing epithelium, and are responsible for
causing various skin warts. The mucosal types infect non-keratinizing epithelium
including the oral mucosa, conjunctiva, respiratory tract, and the anogenital area.

Several types, including PV 6, 11 and 42, are associated with raised, rough, easily
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an al kyl radical through a divalent sulfur atom 25 DETAI LED DESCRI PTI ON OF
THE | NVENTI ON A conbi nation therapy for treating PV includes adm nistering
to a mamalo 03a9ant i vi ral agent and a COX-2 sel ective i nhitdTeso3/oéNer ef er s
to a pre-cancerous condition. Mre than 90 different types of PV have been
cl assi fi ed. visthlegsnital ovargeOst lypes ancansasirted withl flatruats eMbreRmprtplal% In 30
general , cut neous ts%rg])es i.nfect keratinizin

7 eapons! bl B WO A GO eB GAmGRT TR A Bl et shihee BbS Pevitc.

non- kerat i Wa%ﬁ&&a?ﬁéfaﬁf%bla%ﬁbr P%Llﬁé‘irébg TS RERUe E‘_%%Q%@ 1859134065 i302,
respiratory tract the anogenital area. Several typés, incl’uding PV 6,

11 and 42, 4,61z980Ci Gemithl \tmacth"PV afeathn is thoghht te bsitheymostSodHeREAZA 7

PCT/U803/00016 VIS .bl e i.tal rts Q he pes e associ, at d with flat
varts. epsF, &gty Rifggtatss. el phfeefie g Aealmal | gnant
and mal i gn snmears) .
These i ncl 3%%10?5322?’%@%%“& s B e R R T Pt
PV infecti omgim, ¢dvingid drourktht heusrdssionoomtire exeetned |geyitBiataraemsityyt t ed
disease (STD) in the United States. |Infection of the genital and anal

regi ons wi tRCBPIZEEn O8dbeBeniReRity! g dend ta be dgpgndoral lepitsdibanenthe vul va,
urethra, vagi v u xt er nal
genitalia air%glaie}%éml%ﬁ{a dr%f:%%ﬁﬂ%%%‘ﬁggﬁ e}tﬁ& Sg%n?%e}aggﬁq%ﬁr %ﬁhﬁes end to be
drier amd noiged i'mrt}édpbd‘hﬁiiﬂgdﬂldﬂ%&hatfrﬁ}aioeummgly at llﬁclﬁ)s”ter&rWuﬂdaﬁohﬂd anus of

either sex. They are raised, rough, flesh 10 col ored "warty" appearing

| esi ons t hahe ﬁw agd a’ulrvaéwglagldbfreqlﬁgw@l@@&%a "saaliflewsr-Blie Appeancenlils and
vul va may ragidl ¥ %ﬂé@&%&m&@dﬂ e 1%% \A% hﬁ 1{%"@ il $811s &Qp@@éﬁ ce. In
wonen, a pelvic’exam nation nay revea gro s"on the vagl na s or the

cervix by w procsity @llea@bbdlpdscopy.pOEE igye ofithe vtagmsuﬁd eérvimﬁawbgtraaecand
cervix may be treated wth acetic acid to nake flat warts visible. A

better way Wih arstieasid fpmake HghHBads vsibles /ﬁbgt&fawy.t@ dgfgctraddingapsigt . PAP
|
i hcer vical i 87 phtEmEhEE 2R wAATLAR 88 cbros R HAMBRIERE. S0 he

cervix is cdgssliatddedllasmprs i calicalysplass The a@ﬁaﬂhasoﬁabnsmﬂrwlmem&ﬂ to be a
precancer ous condl tion. Left untreated, dysplasia sonetines %gresses to
an early fgFaceot! tasraex iy Aesribd %f%a%@mpaéélwsr&%ﬁwculamswsm

eventual |y .0 RAShSondlichL Yk filkesfal BGliaslhoRtl %ﬁesgpoggagﬁggv RARFest.

more moder 15 APPI 04Ch | AVOI ves efe ion and typrn This can
be done by fusmi bf)tmcérﬂﬁi@mnms%rvmam chrathiong in situ, and eventually to invasive

20  cervical cancer. In addition to the PAP test, more modern approach involves the
detection and typing of PV DNA. This can be done by various techniques, including
DNA hybridization with or without prior amplification (PCR) of the target PV DNA.

PV associated warts and dysplasia can be differentiated from cancerous
conditions by the staging of disease using the Bethesda System (National Cancer

25  Institute) or the CIN Grading System (Sherman ME, 2001. Critical view on
morphological methods to assess PV infections, Abstract, pages 54-55, 19™
International Papillomavirus Conference). The Bethesda System was developed by
the CDC and NIH in order to have a comprehensive and standardized method of
classifying Pap smear results. It uses the term squamous intraepithelial lesion (SIL) to

30  describe abnormal changes in the cells on the surface of the cervix. Squamous refers
to thin, flat cells that lie on the outer surface of the cervix. An intraepithelial lesion
occurs when a layer of abnormal cells replaces normal cells on the cervical surface,

and these changes are classified as high grade or low grade. The CIN Grading System
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DNA hybridization with or without prior anplification (PCR) of the target
PV DNA. PV associated warts and dysplasia can be differentiated from
cancer ouswomrndyurons by t he stagi ng of di sease using the Mearisesden1®yst em
(National Cancer 25 Institute) or the CIN G ading System (Sherman M,
2001. Cri t jused the iterm astviesd igraghidlesilichneapiasisd§4Np to deserepsnemnatingfradlt | ons,

Abst t, 4755 9th . I nt i | . Pani | i . Th
ot heada SYEREm Alein BF sprUie fehErevi i e et ke goRes - T
conpr ehensigfeeRAshorhaRG Ay MRS beifh AfSlbivritRgd IR 3v8Ras theesul ts. 1t

uses the termsquanous’intraepithelial lesion (SIL) to 30 describe abnornal
changes i n higlestc lHesvayhantdee-sandermis stages dfshe EMlesionsSgdadobsthdeiend to
thin, flat cells.that |je on the outer surface Qf .th Vi X.

i ntraepPt hdi§ gra@%gﬁoaﬁdeg%‘ﬁﬂéthﬁﬁ& e5d3 5% ’ﬂcglﬁﬁéPme;cl@fﬁﬁg Cﬁ&pl aces

nor mal cel l§,@Re LRWGOILER. A WhAER of RAE dNESEsERANGIES shdwn il @ssi fied as
hi gh grade o?&Pgw gradeS.%The CI'N Grgyd(i) ng Syggtem §}%0 WO OCS%/ 059347

PCT/ USO03/ O@élébeluses the term cervical intraepithelial neoplasia (CIN) to
descri be new abnormal growh of cells on the surface |ayers of the cervix.
The CIN System grades the degree of cell abnormality numerically, with CI N
1 being the |lo St N, Rl e hi ghest. The wart and pre-cancerous
stages of the PV eés:}{aons :hllncfugﬂg bgéo ow and 5 high grade SIL as defined
by the Bethesda_system or CIN 1 to CIN 3 by the CIN G ading or WHO

System A su TyAquygﬂggf"ewg{@gg,S&gnsystem [ %Bahgag\gggt&ﬂ the tablg bel ow
Nomencl ature inj Cervical |Cytol ogy PAP _system WHO system Bet hesda system

G ass | Normal WehDL® notimabddimts .. .. 1 WhGChdrBAl limits- -~ ~ | T ass |1
Inflammatory atiypi a Reactlive or reparative ghanges _Squanous cel|
abnormalities |squanous dtypic Atypical squﬂnmy&ﬁggl s fi dass I|R of

undet er m ned si gaildskeance mAMmataydal etypguanoys 1 ntraepithelial |esipn!
Reactive or reparative changes

Squamous cell abnormalities

Squamous atypia Atypical squamous cells

Class IIR of undetermined significance
PV atypia ‘ Squamous intraepithelial lesion

Low grade
Dysplasia Squamous intraepithelial lesion

Mild (CIN 1) Low grade

Class Il
Moderate (CIN 2) High grade
Severe (CIN 3) High grade

Class IV Carcinoma in situ (CIN 3) High grade

Invasive SCCA Squamous cell carcinoma
Galndular cell abnormalities;

Class V Adenocarcinoma

Adenocarcinoma
Nonepithelial malignant

neoplasm

10
The term “antiviral agent” refers to a compound that exhibits activity against

diseases caused by viruses. Certain antiviral agents, such as antimitotic agents,
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Low grade Dyspl asia Squanous intraepithelial lesion Cass IIl MId (CIN 1)
Low grade Moderate (CIN 2) H gh grade Severe (CIN 3) H gh grade t t d ass
|V Carci nwoesiog9artu (CIN 3) High grade | nvasive SCCA Squaraaussoseddie
carcinoma Gal ndul ar cell abnormalities; C ass V Adenocarcinoma
Adenocar ci eshRitreefapivtagainstdiserass qghsediby iaees tasishibitinener rrevepiingmitosis r al

agent" refers t,0 a.conpound that exhibits activit al nst | Seases caused
by vi r uses o apea HPRRRRAY RO RS rel Ritrdmg So sl REG: Pehisg it £R8°T, Vo
03/ 059347 R&I{HEOBARPEHBomBXiM R ivirEl @6HiY b Yrevepiinsdivill hetaaabjeassets by
viruses by inhibiting or preventing mtosis or nuclear division of the
subj ect' s defetted Gathdt\al Injadsifecaktiostpwing visel repjanation shdgrowith,dhese ngpits cat i on

and concom t ant,| viral growth, b teventing, di.vi.sion of a.subject's
el 15" Bt lPadviiesrorYy il G ST nGcHER 7 sl Rl Rt
growm h, thggegyagents 5 al so advantageously cause | esions resulting from
viral infection to substantially reduce in size. Exanples of suitable

antiviral agent Examplasad suitable anteyimbigehismtlade, bot are Rotiamityd o n

(Podophyl I ot gxi.ns) ; . Nucl egsi de anal qques; | nopodul at ors i nterferons,

i mi qui nod, %396}3?%%%@%@3@%%%@%@%&%&%%% , 8%‘H9‘iﬂét€§% ¢ 10 vacci nes
and t herap | CGs ; As\nWel | AR b Qr Lviral agents
may be obt S#Eééﬁr%%m%lagﬁ?ﬁgﬁggﬂgg’ %ﬁjﬁel%g?éegﬁ%iél ('i:l EIF g‘;u?l%’ ?Igpﬁﬂ%du\réef erences
cited imn RFhiXSiSlaANTeripieSkc RideliRENGH, nonhreickétide bdiibitarn AROGO) agemds t he US

FDA's Orange book.. Additional antiviral agents maybe found, faor exanple,
the PHYSI CIENS® %@s@a@m@ Y of %pmﬁefkag;ma%ag ' etrfﬂlsrm@%eﬂemex. 15
Podophyl | i pﬁm b gﬁﬁtmmﬁ l&f‘er@@eﬁdiﬁ% kzdo@jééﬂ&%& REHAQCkers, such

as podofilox or podophy and are genera used i n treatnments for
renmovi ng eXirsigertgok. Additional antiviral agents may be found, for example, the

PHYSICIANS’ DESK REFERENCE, the MERCK Manual or the MERCK Index.

15 Podophyllin (Podophyllotoxins) are chemical cell replication blockers, such as
podofilox or podophyllin, and are generally used in treatments for removing existing
warts. Chemical cell replication blockers typically offer temporary symptomatic relief
when administered alone. Pharmaceutical compositions including a COX-2 inhibitor
and a chemical cell replication blocker provide prolonged symptomatic relief.

20  Podophyllotoxin selectively arrests mitosis in the metaphase stage of infected
cutaneous cells, causing necrosis of the infected cells. The ability to selectively arrest
mitosis at this particular stage is highly advantageous because it leads directly to
removal of the lesion caused by the papillomavirus. The podophyllotoxin may be
obtained from a number of sources. For example, in one embodiment, the

25  podophyllotoxin may be obtained from a number of commercially available sources
sold under tradenames such as podofilox (brand name “Condylox®” supplied by
Oclassen Pharmaceuticals, Inc.), which is a glucoside extract synthesized chemically
or purified from the plant families Coniferae and Berberidaceae. In yet another
embodiment, the podophyllotoxin may be obtained from podphyllum resin (brand

30  name “Pod-Ben-25" or “Podofin®"), which is a powdered mixture of resins removed
from Podophyllum peltatum (more commonly known as the mayapple or American
mandrake), a pereninial plant in the Berberidaceae family and found in the woodlands

in Canada and the Eastern United States. Both agents are particularly suitable for
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warts. Chemical cell replication blockers typically offer tenporary
synptomatic relief when adm ni stered al one. Pharnaceutical conpositions
i ncl udi ngw® BOX93RA7i nhi bitor and a chem cal cell replicat iraT/iso60bE6
provide prol onged synptomatic relief. 20 Podophyl|otoxin selectively
arrests ni FHEPENE periavRtRgT abwaonsths qutsite of mEe%l%af the genited aiga, @@mﬁ@g
causi ng ne > t el v arrest
mtosis at %%) ﬁ@sﬁ%%% t cu?ﬁgéoq@g@yﬁéhhﬁéﬁ@g% vanivg%{s ob(l%'g egl%&sa\ée Jll(%% | eads
directly teaustien®uaiskif the | esion caused by the papillomavirus. The

podophyl | ot oxi n may be obtained froma nunber of sources. For exanple, in
one enbodi nent, Qtha azgmpi@a@pms @”@@%}’SWWQ eﬁérs@ﬁﬂaﬁmhﬁmﬂmmonunber of

CoT ! b AR L 18 B LR R S5 BER

which is angld¢akbfRrad bgafetferéﬂd%tlhe@eﬁ@&t;c heRdse abénts imPibiPMAH kigskef rom t he
plant fanilies Coniferae and Berberidaceae. In yet another enbodinent, the

podophy! | otdi¢nis angnymeisseritiabtpr &ﬁbﬁﬁmdbﬁwtﬂounﬁﬂe@tmn pﬁﬂamhzsrmen ame

emoved 1 EORPRIIOURT BNt M AT BT S NS S0 s Dol o or

Aerican REDES BB in WaYeDENE23al plant in the Berberidaceae famly and
found in the woodl ands in Canada and the Eastern United States. Both

agent s 1ar e par t Nowleasily amalpqueb tasgdtonrus polyneraddy BE8AEsAGTheIBe3riP01 6
renoving certain_.types of warts the out si ski n t he genital
a1 et i eiae BREG 0 S Elife e e ooy Bt Shsintes! var £ )
because t hgylyaleeash Q&bstrﬁt%gif'& 'Iﬁlcfegsﬁ%ueslgétmez)gﬁajﬁ?gue@nEkﬁh}tﬂ% bfsmﬁ%%&fdé are

oxygenated esters of 4-idodophenyl ami no 5 benzhydroxani'c acid or
deri vat i vesnalbgree tfat havediesn Ism,\mltq inhiMy HORI620Bthe \hmpcmmfaninl@rraeday

i ncor por at ed refer nce d S. entlr t .MAP ki nase,
wht o' s R SR e labire el e, BGT P ACT TP MPARF KRG on of i 5
enzy e |5 CORpA Bt fldCiablo&i(BIPNIBOP e I§m1é>4§ffdeaﬁﬁogsmﬁcﬁ599@8zﬂémﬂﬂ{@ nistration
of these agents can be found in WY 00206213. 10 Nucl eosi de anal oques

target vir (AZE)) [Zplegnlise édcﬁ})dDr@pom‘%(dd@ Lamlvmtd}m r(BT(gZ) afd Stamm(eiéﬁ ic
antvivel Sl SULiontl i LG TIRTorL Yool Uhcse druge, gt on as
i oot deupdap dcoar. Lot esm gy VR TR colyd he |
BVDU, br oavibaviritPViRarabiged@ DNA polymerase inhibitor, suppresses growth and PV gene
20  expression in human cervical keratinocytes immortalized by PV or in cervical cancer
cell lines. Ribavirin (triazole carboxamide) inhibits replication of many DNA and
RNA viruses. Cidofovir (HPMPC) inhibits a broad range of DNA viruses. Some
chemical agents have been shown to have a broad spectrum of activity against many
different viruses. For example foscarnet (PFA, trisodium phosphonoformate) is a
25  non-nucleoside inhibitor that blocks the function of the DNA and RNA polymerases
of many DNA and RNA viruses.
In yet a further aspect of the invention, the antiviral agent is an antineoplastic
agent. These agents reduce cell proliferation and thus arrest the growth of new cells
or tissue, which may be benign or malignant. Although historically employed as a
30 chemotherapeutic agent, antineoplastic agents are highly effect against a broad
spectrum of papillomavirus. In one embodiment, the antineoplastic agent is 5-.

fluorouracil. 5-Fluorouracil (Efudex®, Adrucil®, Fluoroplex®) interferes with DNA
synthesis by blocking the methylation of deoxyuridylic acid and inhibits thymidylate
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15 FI AU, and G dofovir (HPMPC). O her nucl eoside anal ogs i ncl udi ng

Zi dovudi ne (AZT), Zalcitabine (ddC), Didanosine (ddl), Lam vudine (3TC
and St avudions/oseB4T) have been shown to be active agai nst HdTYWSoBO@asi on.
Exanpl es of the nucl eoside analogs that have been shown to be active

agai nst PV synéhesdsdehighiswesequemilpG;dugesicellrirbliferation. In/Ambérealsinbedingenhitie

pol ynmerise inhibitar, s resses gr h d PV.gene 20 _expression in human
Cervi cal ke AR 88 Rt O ErAe BT S0 Agpoar S YO L B AB A T  ol|
lines. Ribayid ithebd ERgRings SRTRMEHeb@hell RWRDD206288! W hidh i Oy Gy many DNA
and RNA viruses. Cdofovir (HPMPC) 1 nhibits a broad range ofr Vi ruses.
Sone chenmigarpagedby ré@weachmdls enhioatn Inoyeh avethear diematvespithisr um of activity

agai nst many _different viruses. For, exanple foscar net {PFA, tr"i sodi um
phosphofof sihedanentsthe anitmegplastis ageabis bipomysi GrandmamgaBlenosae® Vhe functi on
of the DNA ]BPIQ,E VIR . of % . T - ln yet a
further asﬁg@&t 0 gé I nv%%??%lr?,n etnﬁglgg%stsl Vi rtlgé‘h%élgenvyﬁug %e‘r%’%satﬁﬁ ar%opl astic

agent . ThesRsiagmiphgents dDeeecarith telprdedte [efont caRe@ By tHelpapilRida9fhs. t Pgtegr oWt h of
new cells or tissue, which may be benign or malignant. Al though

hi st ori cal IS§v&pslagy o B wedks OF HesfeneWHp & Wesiecaal db lesian evenseblyalsics ¢ agent s
are highly eff i b ectrum of papil.lo irus. ln one
enbodi ment ,aﬁgﬁggé%%ﬂgg% %\% i B%gaé'n? elx%mgtje,, bR i 88%%??{}}6 %—Slﬁfﬂﬁr our aci |

(Ef udexor) agésirisiTlitidlgracdticeidq@icey( MOA is¥ BiEhi§Tcofoid Residitingydthh@at S by

bl ocking the nethyl ation of deoxyuridylic acid and inhibits thymdylate -13
WO 03/ 059347utpiaysiskon keretn.end iher Hases andisicommaneisibgaraiably as EtivClder.cel |
proliferation. Iy _another enbodi wen: he , antineopl astic agent i.s an
oxygenat ed est eﬁ&?raf-lc!mo%pﬁ?@l ﬁlllgﬁ?l %TSE%WZ‘%%‘/‘BFBEJQ#{C%T% t&?ag&?{&% conpounds
are furt herHuesectioge iBudthMOR M2 0921 3Nonkii€lboside Bsd¥ansbisiadcAandlesd: by

reference in its entirety. In yet another alternative of this 5 enbodi nent,

t he anti nedprsaedtives agaeoire! therapebidnyanpounds andistraseaies B ta dseaimeent PFHIV A

further,_aspect,. of t.he inventign enconpa S anti.s J | virus agents that
AR ER e R S CY S CEA TR L e

papi | | omaviekutsipledbielevirgane\atantiaie STV Bach@pcapkmeRt), HEledtdBOAt Wi th a

desi ccant, the |esion eventually dries and can be easily renoved. By way
of exanpl e Ressriptoa(lvih Shpmmasta anddnieli)cadstavirenz eystita(Td) TPipdnd| or aceti ¢
acid (TCA) . ICA is.ahighlyw carrosi ye desiccati agent that . cauterizes
2K . ker nEPRtask il PO My ALY R IR ATRTS nor Bgia R

Tri - Chl or. inh36iv&] Gt sBRitaliealpeasdsdpith ARiviidsApsinboPAe aRRas Aevdieymyed for the

treat m;on t (()Elajduk PJ. Dinges J. Miknis GF. Merlock M. Middleton T. Kempf DJ. Egan DA.
Walter KA. Robins TS. Shuker SB. Holzman TF. Fesik SW. 1997. NMR-based
discovery of lead inhibitors that Block DNA binding of the human papillomavirus E2
protein. Journal of Medicinal Chemistry. 40:3144-3150).
Immunomodulators or immune response modifiers (interferons, imiquimod,
25  cytokines) are agents that have no direct effect on the virus or viral replication
mechanism, but are able to enhance host defense against infection. Generally
speaking, Immunomodulators or immune response modifiers allow the body to rid
itself of the virus by substantially increasing the immune response of the subject.
Examples include various interferons, cytokines, and small molecules that influence
30 the production of interferons and cytokines. Imiquimod is a synthetic molecule with
immune-modulating properties that activate monocytes/macrophages via binding to

cell surfaces receptors resulting in the secretion of interferon-alpha and other

proinflammatory cytokines including TNF-alpha, IL-12.
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H V infection (Buckheit RW 2001. Non-nucl eoside reverse transcriptase

i nhibitors: perspectives on novel therapeutic conpounds and strategies for
t he treatweni3/osd34Hl V 15 infection. Expert Opinion on | nvaxii/gasianal

Drugs. 10(8): 1423-1442. Sone exanples are nevirapine (Viramune(TM

Boehri nger | ngelTigiinferferbal etnploybidrae an bitedal hgdnd iy AiidromPinantpactem. and Upj ohn)
and efavirenz (Sustiva(TM: Dupont . Pharmaceutjcals). For_PV infection,
there i s noResgmbinsnt ipteifrsen may Be AYANAY ErELR pEBber of sPWres rFor gtamRleidr al

B nges ). NimkAroEinga Y pRERRT kM RB A ATKSLPATE D er bl AT a
Robi ns TS. (tﬁﬁﬂ}ﬁ@ A%ﬁp%lliéglb?ymﬁi{ cogfﬁééﬂﬁntf%%mh%%?a-us\lt%&%&ﬁ@), &l geevery of

| ead i nhibitors that ck DNA bin of the human papill omavi rus E2
pr ot ei n.5 Jowttiolamaghbe pediucediay reChmhinsntrINA4ectBidlbgy 36 @mpldysmgaostisdlly at or s or

i nmune response ifiers (interferons, iniqui ., 2 t oki nes) are

agents t hatengg\e,‘%rga%sgf%e( &bl qefifhagterip FREIRg ﬂ%&%??‘gﬁ %‘.{ré%f a4t on

mechant sm Rkirdl1f oAbhE: &b RNANCH: NOSbARLETE GRS eRhSG RN

General ly spealllkl ng, [ mrunonodulators or I mrune response nodifiers allow

t he body t qAktithmink®) which asthatesithetisnynessybisinetit stmhdlytingecelessif igmizthe | mune
response of the subject. Exanples include various interferons, cytokines,
and smal | resllekegvasas magroph#Zetience 30 the production of interferons and
cytokings. | m gy [ het | F €. M 1 it i.ng

pr opertﬁes t hat Lhég/? é|]Ia\}n:§1’ g?ﬁ%ﬁg((ﬁzlg}%é{é?h n@anig{reg% élgeélgé 1&?%‘3 lg%ﬁ%%g%@%}gl
surfaces r ggeRindEifledFtont hgsuitableReurB&CB e iagdf @kamplb el haiveintadfgba and ot her
proi nfl anmat ory cytokines including TNF-al pha, [L-12. - 14WWO 03/059347
PCT/ US03/ 0G0itable faraise it e fcurrent ievaphioy ssdnigsfernm afend(Alirom@nt Alkren

reconbi nant_proiein. Rec i nant interferon may.be.obtained from.a nunber
of sources.Néowﬁﬁi&éWrﬂ?l?Xnaycﬁﬁ tednBothereh ny‘%‘épﬁ‘?ﬁﬁ%’f@ﬁnﬁ"‘i Ferferon
al fa-2a (R ) i @R b @Aty shhbie 8P dde)in theitBRhi €d by

Sheri ng Co?%&g&)%glgi ﬁ@eﬂ?efr’eg%%ro g{aﬁﬁlgi (Bei%géser on(r)), “al | eﬁﬁr ee of 5 which
may be pr odueatiobys itegiznin manty diffékettasdfomhoand thérefore nphasytsoa-gpectatmcal | y

engi neered Escherichia coli pacteri ﬁ{g contai ni ng DNA that codes for the
human  pr otaHRLY 383105h 8 RS Vasishoeh BABRICMAYHES BBESNDI nant interferon is

interferon gamg; ﬁ%lso&%?l%ﬂhﬂ%@@éﬂé? ﬁm\ﬁ\? GinAsits YdeLhah ﬂﬁeﬂf&%’lﬁa?ﬂét em by

stinmulating a class of own as macrophages. 10 In ye
anot her enhged aeaitivirbhazentstie tHegpractice wptheyisdkntion a Inarteusuah kybodioent, itheg

immune stimulant is imiquimod. Imiquimod (brand name "Aldara®") is an immune
20  response modifier that stimulates the immune system to release a number cytokines
that mediate numerous immune responses. In particular, imiquimod causes the release
of numerous cytokines that substantially inhibit replication of the papillomavirus.
In yet another embodiment, the immune stimulant is cimetidine. Cimetidine,
commonly known as "Tagamet®", is a histamine H2-receptor antagonist. This agent
25  inhibits H2 receptors found on suppressor T cells. H2-receptors signal the body to
secrete histamine, which in turn, inhibits an immune response. Accordingly, by
inhibiting suppressor T cells, cimetidine stimulates the immune system to build up a
more effective response against papillomavirus infection.
Antisense oligonucleotides are short synthetic oligonucleotides having
30 complementary sequences to viral mRNA that have been shown to inhibit viral gene
expression. By masking part of the corresponding RNA template with a custom-
designed DNA fragment able to bind firmly to the selected RNA sequence, an

antisense inhibitor can halt the the production of specific viral proteins. An example
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protein purified fromany suitable source. By way of exanple, a native
interferon suitable for use in the current invention is interferon alfa-n3
(Al feron WOe3/sd4eron NO which is partially glycosyl at e®CTsyswhenszed by
and purified fromhuman white blood cells. Further, Alferon NOis

particul ar lofag alilttsameélrums fgmevwsan,twﬂ@clprse@e@to t1et eyrviefitcions easséd bsexi sts i n
many different oforms %theref ad-spectr ivity

nga nst o sramesapy R R ARG Rpfienst iR BV 2EE FopMEL AT B 2o
that inmun aﬁﬂlbﬁ‘d{/ﬁm BBl OLExdnhAE AtlsBhdett: Wﬁ%lei@)(cﬁ@rugme ngm%ﬁ'tt iviral
agents in practice of the invention. In one such erbodi t he

i Mmune sti ﬁ(ﬂ)a#tl -#50 (1899 pmbBrocéeviingsioftie Nitiaa A palveny' Al Stamaés 9f'the i s an

i mmune 20 S ifier t ' the i ne emto rel ease a
number Syt bERRLS EeR A stiea U e D Uet | SRS Bor et &Y A st ar

i m qui mod gauses the rel ease of nunerous cytokines that substantially
inhibit replication of the papillomavirus. In yet another enbodi nent, the

i mmune sti nul anﬂ’roghykacﬂncewodmneare(aesngnedjuor‘c@pst the prodnttjorketomtibadies that
"Taganmet (r)", is a hi i g{gcne H2-r ecept or, ?nta gonj st. This agent

i nhi bi ts HETVERRE eiblsimRY Afpariipmagipinteptipn I%erawméfe@%@e@rbgogt.tgﬁa| t he
body to se R onse.
Accor di ngl WS{?%& %EI?EE gf&nsawgtlg%r‘}gg%%g% I?fs%?er%’:l |08| ne @'? #%@at es the
i mrune 16y s COX-Ranlibitdrd reducatargay cell p@}flﬂiﬂ'ﬁdn\(ﬁ Pesfeenises.agai nst papi | | omavi rus
infection. Anti Sﬁgse ﬁl i gonucl eotides are short synthetic oligonuc]eotides

havi ng 30 conpl ékehtdhsraReEshideadminisiaring a therpeytically sliRdive e@euaidnn t o

i nhibit vi ndi ng RNA
torpl at e wihoSoe QO SRR o R KBS AL pibic Af FRELFIEET' T2 Che
sel ect ed Rhdnseduence, an antisense inhibitor can halt the the production
of specific viral proteins. An exanple -15 WO 03/059347 PCT/US03/ 00016 of
an antisense dr d§e fegms o‘fﬁclﬂqxﬁ‘ﬁl%%?%lﬁcq@ iplhidory o GOXA Seé"yﬁélv? nf ecti ons
caused,py ]ﬁm{% s have been
report (la% fo %%ﬁh g% %H&ggﬁlggr&%h%ﬁgﬁfeg@aé ﬁ%%%%\ ngéuglﬁ& Nucl ei c
Aci d Drug Daiklselotvedy 1nhﬂ(1t'§)the COK-2 o fdrdDhe emydlel?iyolbegﬁgdn@& ah the

Nat i onal Acaderry of Sciences of the 5 United States of Anerica. 95(3):
1189- 1194 Prg9es COIGE elseiiHbrwaengenandingon ﬂ@awa@ﬂ@ns uaﬁer ErighpRgltest s ¢

vaccines ahgsigRliongdn iR BRbrtRfRLA Clb Ol 0P lsESof Al prevent
t he est abl nent of papillomaviru ectron. era I'C vacci nes boost
t he patent, COX-2 selectivity can be measured as a ratio of the in v1tro or in vivo ICsg

20  value for inhibition of COX-1, divided by the ICsy value for inhibition of COX-2. A
COX-2 selective inhibitor is any inhibitor for which the ratio of COX-1 ICsq to COX-
2 ICs is greater than 1, preferably greater than 5, more preferably greater than 10, still
more preferably greater than 50, and more preferably still greater than 100.
The term “prodrug” refers to a chemical compound that can be converted into
25  atherapeutic compound by metabolic or simple chemical processes within the body of
the subject. For example, a class of prodrugs of COX-2 inhibitors is described in US
Patent No. 5,932,598, herein incorporated by reference.

Cyclooxygenase Inhibitors

30 The present invention discloses that treatment of a subject with one or more
cyclooxygenase inhibitors results in the effective treatment of PV relative to
previously disclosed treatment regimens. The method comprises treating the subject

with an amount a cyclooxygenase inhibitor or acceptable salt or derivative or prodrug,
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cytotoxic T-cell response. These vacci nes when adm ni stered in conbination
with 10 COX-2 inhibitors reduce target cell population of PV infections.
The PV t heoapyseaael udes adm ni stering a therapeutical ly effcactdossorasount of
one or nore COX-2 inhibitors or pharmaceutically acceptable salts thereof
to a mammdh whithethe emennt'afyiks eslopgugragse iphibipreanistitutésahl Vicowdition " COX- 2
selective 15 . inhibitor, ~.and .COX-2 inhi.bjtor interchangeably refer to a

t her apeut i g?%c&%&mcamt%fhgﬁyglg?)@fcgppq;&u@hltnﬁﬁﬁ bits the COX-2 isoformof the

enzyme cycl 0oxyQgoasembbdimeRi &Ghé GfentidAthe CEEXCkic¢ildink@itbes dependi ng on
the conditions under which the test is perfornmed and on the inhibitors

bei ng t est exkloticamyErrmuiA- 1 ((A pregpoyesmber 7hi2s-3$ax @rtphat@etticdlyect i vity
can be neasured.as rati.o of the jn vitrq or in vivo | C50 20 val ue for
i nhi bi t Pon 26¢P _sa%,or YRS Oﬁyr‘i(%‘ég%@?@ val ue for inhibition of COX-2. A
COX-2 selective inhibitor is angainhibit@—for which the ratio of COX-1
IC50 to COX- 2 IC50 is greater than 116’%§§\refbly greater than 5, nore

(i

preferably greater than 1@ D C§3ny gheater than 50, and
nore preferably still greg t hap 108. The term "prodrug" refers to a
chem cal conpound t hat cany ghveeted into 25 a therapeutic conpound by
nmet abol i c or sinple chem cal pf’oﬁesses Wi thin the body of the subject. For
exanpl e, a class of prodrugs of go -2 inhibitors is described in US Patent
No. 5,932,598, Hepegther Haen o thevensien ths fysloomyganatsx s sRepYE | nhi bitors
30 The pre Iy t ok @%r_Al : o g Ate_of | w_th one or
nore cycl E‘gﬁg’fé‘gﬁgg{é (::% %%et?%lrngé ?gléﬁl}fb? tsRSit %ﬁﬁzggzgf c(’\th?c\)}éﬂ%ﬂrzgglﬁ r%g nt of PV
rel ative tdimghelviidystryl-divilaletdsdld3 QipalyridatinsregFomnga AThEC AR tdpddryconpri ses
treati ng the subject with an_anmount a_cycl ooxygenase i nhjbitor or

accept abl e ngmber bi93§29ilear ¢ @hgimaseinally acceplbigal or dgvmuiye pryodss/ 00016

in which t unt of the cyclooxygenase inhibitor constitutes a
PV-condition effective amount of the cycl ooxygenase inhibitor. In one
enbodi nent of the invention the COX-2 selective inhibitor is neloxicam
Formula A-1 (CAS registry nunber 71125-38-7) or a pharmaceutically 5

acceptable salt or derivative or prqdfug thereof. OHONH S CH3 A1
N

15 In another embodiment of the invention the cyclooxygenase-2 selective
inhibitor is the COX-2 selective inhibitor ABT-963, 2-(3,4-difluorophenyl)-4-(3-
hydroxy-3-methylbutoxy)-5-[4-(methylsulfonyl)phenyl]-(9Cl)-3(2H)-pyridazinone,
Formula A-3 (CAS registry number 266320-83-6 or a pharmaceutically acceptable
salt or derivative or prodrug thereof.

20

7\
O/ \O

In another embodiment of the invention the cyclooxygenase-2 selective

inhibitor is the COX-2 selective inhibitor COX-189, Formula A-4 (CAS registry
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cJcl'1Il1" O SAO CH3 In anot her enbodi rent of the invention the

cycl ooxygenase-2 selective inhibitor is the COX-2 sel ective inhibitor
RS- 57067, w® (3[059344- chl or obenzoyl ) -1, 4- PCT/US03/00016

di met hyl - 1H-pyrrol - 2-yl | met hyl ] - 3(2H) - pyri dazi none, Formula A-2 (CAS
registry 1dlumh¢bé466ﬂ¢9731]8@cg_@®)anmceat1®ﬂ%waméabh gdil dryledvaistoabtragnegl t  or
derivativetgreﬁéodrug thereof. CH3 O NHNN~\ / | A2 O0OCH3 A 15 In
anot her enb6dMent of the invention the cycl ooxygenase-2 sel ective
inhibitor is the COX-2 sel ective inhibitor ABT-963,
2-(3,4-difluorophenyl)-4-(3-

hydr oxy- 3- et hyl but oxy) - 5- [ 4¥¢aret hyl sul fonyl ) phenyl]-(9C1) -3

(2H) - pyri dazi none, Formula A-3 (|CASyegilstry number 266320-83-6 or a
pharmaceutically acceptable sa Q ti ve or_ prodrug thereof. 20 F /

F\ I NI1 N'*, A-3 a HOi/n~O anot Her* enbodi nent of the

i nvention the cycl ooxygena 7e '1bi tor is the COX-2 selective
i nhi bitor COX-189, Fornmula A-4 (CAS registry =17 WD 03/ 059347

PCT/ US03/ 00016 nunber 346670-74-4) or a pharmaceutically acceptable salt
or derivative or prodrug_ thereof. HO2CCH3 HNI A4 C1 C1L 5 In another
embodi ment of t Aeangthenpmbadipent of the ipvsnjiga M@ poxpgeaase-y selective

inhibitor is the COX-2 selective inhibitor NS-398, N-(2-cyclohexyl-4-
nitrophenyl)methanesulfonamide, Formula A-5 (CAS registry number 123653-11-2)

or a pharmaceutically acceptable salt or derivative or prodrug thereof.

- Q
o A-5
CH,

HN‘”QO

]

10

In a preferred embodiment of the invention the cyclooxygenase-2 selective
inhibitor is a COX-2 selective inhibitor of the chromene structural class. For the
15 purposes of the present invention a chromene class COX-2 selective inhibitor is a
substituted benzopyran or a substituted benzopyran compound selected from the group
consisting of substituted a benzothiopyran, a dihydroquinoline, or a dihydronaphthalene
having the general Formula I shown below. Some chromene compounds useful as
COX-2 selective inhibitors in the present invention are shown in Table 3, including the
20  diastereomers, enantiomers, racemates, tautomers, salts, esters, amides and prodrugs

thereof.
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inhibitor is the COX-2 selective inhibitor NS-398, N (2-cyclohexyl-4-

ni trophenyl ) net hanesul f onam de, Formula A-5 (CAS regi stry nunber

123653- 11wD)03/089342 phar maceutically acceptabl e salt or derAcaawsoseoms
prodrug thereof. 10 02N O A-5 CH3 HN 110 O In a preferred enbodi nent of
t he i nvention the cycl disbjgenBsenlesel Eubineee COML SBeteotivd s a COX- 2

sel ective inhibitor of the chraonene structural class. For the 15 purposes
of the present invention a chrdggﬁgo@ﬁﬁé%m%ﬁyﬁﬁn%elective inhibitor is a
substituted benzopyran or a substituted benzopyran conpound sel ected from
the group consisting of substituted a benzothi opyran, a di hydroqui noli ne,

or a dihydrigaphthalene hayi ng the general Formula Il shown bel ow. [Sone
chronmene cofpounds useful a$ COX-2 selective inhibitors in the pregent
i nventi on af eCempernd Numbés) ¢ 3, i ncl udi ng Stmetuped Farmawlger eonrer s,
enant i oner s (—t+acefrates,—tattoners,—satts;,—esters,—antrdes—and——prodruygs
thereof. R3| AAA RZ R4 A I {Il 3 4 Ax R -18 WO 03/059347 PCT/ US03/ 00016
Tabl e 3. Exanpl es of ¢Chronene COX-2 Sel ective |nhibipors as Enbodi ngnts
Conpound Number Structural fornula A-¢ . 02N Ol CF3 ‘
6-Nitro-2-tfifluoromethyl-2H1 2 N OH

0 CF,

6-Nitro-2-trifluoromethyl-2H-1
-benzopyran-3-carboxylic acid

c1
X oH

o) CF,
CH,

6-Chloro-8-methyl-2-trifluoromethyl
-2H-1-benzopyran-3-carboxylic acid

c1
\ oH

o CF,

((S)-6-Chloro-7-(1,l-dimethylethyl) -2- (trifluo
romethyl-2H-1-benzopyran-3-carboxylic acid
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- benzopyran- 3-carboxylic acid A7 0 C1L OH CF3 CH3

6- Chl or o- 8-net hyl -2-tri fl uor onet hyl

-2H 1- benzopyran- 3-carboxylic acid A-8

0 Cl OH Wo @0&%37((S)-6-Chloro-7- (1, 1- di met hyl et hyl ) - 2- ( tRGTIUS06/00016

romet hyl - 2H-1 - benzopyr an- 3-

Conmpound Nu
2-Trifluoro
Cl1 \ OH

benzopyr an-

arboxylic acid -19 WD 03/059347 PCT/US

3/ 00016

her Structural ¥

et hél - ZE EaEBt hd
D o

Formula A-9 0 \ \ \ Ox 11111 C8

D[ 2, 3-b] pyran-3-ca Box Ilic acid A-10 02N I \
7-(4-nit ropheggli%@ﬁ)@%—()—’fﬁ‘iﬂ uor orret hyl ) - 2H- 1-

B=Car boxylTc aci

A-9

—A-1I1 0O O OH CF3 d

o]

o) CF,

2-Trifluoromethyl-2H-naphtho[2, 3-b]
pyran-3-carboxylic acid

A-10

o
O,N c1
0 07 cr,

6-Chloro-7- (4-nitrophenoxy) -2- (trifluoromethyl) -2H-1-~
benzopyran-3-carboxylic acid

A-11

c1
\ OH

0 CF,
cl

((8)-6,8-Dichloro-2- (trifluoromethyl) -
2H-1-benzopyran-3-carboxylic acid

A-12

6-Chloro-2- (trifluoromethyl-4-phenyl-2H-
1-benzopyran-3-carboxylic acid
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((S)-6,8-Dichloro-2-(trifluoronethyl)- 2H 1-benzopyran-3-carboxylic acid
A-12 o0 O OH OCF3 6-Chloro-2-(trifluoronethyl-4-phenyl -

1- benzopywanesdsear boxylic acid -20 WO 03/ 059347 PCT/ USO3/raousds/o@aspound
Nunber Structural Formula A-13 00 \ I \ \ off HO O CF3

6- (4- Hydr oqybenzoyl )-2-(triffl uoromethyl) -2H 1-benzopyran-3-car bo%yl iC
acid A-14 F3Cl's I \'' \ O S CF3

2-(Trifluorlo L if 1 uor onet hy!| )tsxmturalFormula

-2H 1- benz thnupylau 3= balluxyllb acTd A 15 C—CH—CF3 T

6, 8- Di chl orjo-2-trifluoronethyl - 2H 1- benzot hi opyr an- 3-car boxyl ic acjid A-16
OH s CF3 §-(1, 1-WLpet hyl etihyl ) -2-(trifluoroffet hyl)

6- (4-Hydroxybenzoyl) -2~ (trifluoromethyl)
-2H-1-benzopyran-3-carboxylic acid

2- (Trifluoromethyl)-6- [ (trifluoromethyl) thio]
-2H-1-benzothiopyran-3-carboxylic acid

A-15 Q
c1

Ccl

6,8-Dichloro-2-trifluoromethyl-2H-1-
benzothiopyran-3-carboxylic acid

A-16 Q

6-(1,1-Dimethylethyl) -2- (trifluoromethyl)
-2H-1-benzothiopyran-3-carboxylic acid
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-2H 1- benzot hi opyran-3-carb
Conmpound Nunber Structural

6, 7- Di f | ueooeskos@34di hydr o- 2-
A-18 0 O OH i CF3 CH3 6-

oxylic acid -21 WO 03/059347 PCT/ US03/ 00016

Formula A-17 0 OH F H CF3

(trifluoro nethyl)-3-quinoli necarismsypbiliec aci d

Chloro-1,2-dihydro-1-nmethyl-2-(trifluora

met hyl ) - 3- qui nol i necar boxy!
6- Chl oro-2-((trifl uoronet hyl
acid A-20 0 Sompugund Nupbst (

ic acid AA-19 0 d OH I NH CF3

met hyl ) - 3- gqurnotTecar boxyt
i ndi vi dual |patent docunents
preparation of they-©OX-2 in
each

) -1, 2-di hydro 1, 8] _naphthyridine-3-ca
(S)-6-Cnl oro-IMﬁi@gﬂgﬂ(trifluoro
C aci d— =22 WO 037059347 PCT/ USU37 00016]
referenced in Table 4 bel ow describe th

hi bitors of Table 3 and tRe patent docun
F
N oH
F N CF,

6,7-Difluoro-1,2-dihydro-2- (trifluoro
methyl) -3-quinolinecarboxylic acid

[ boxylic
The
bnts are

A-18 Q
Cl
N oH
1}1 CF,
CH,
6-Chloro-1,2-dihydro-1-methyl-2- (trifluoro
methyl) -3-quinolinecarboxylic acid
A-19 Q
1
c A N oH
&
N N CF,
H
6-Chloro-2- (trifluoromethyl) -1, 2-dihydro
[1,8lnaphthyridine-3-carboxylic acid
A-20 Q
Ccl
X oH
N CF
H 3

((8)-6-Chloro-1,2-dihydro-2- (trifluoro
methyl) -3-quinolinecarboxylic acid
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herein incorporated by reference. 5 Table 4. References for Preparation of
Chronene COX-2 Inhibitors Conpound Nunber Patent Reference A-6 US
6, 077, 850woensasmd4e 37 A-7 US 6,077,850; exanple 38 A-8 WeTOUMI/H0BE0;
exanple 68 A-9 US 6,034, 256; exanple 64 A-10 US 6,077, 850; exanple 203
A-11 US 6, 034, 296 iskaidphlealensdocnitsusiessnodd ingbable & kelopl desak® tha- 13 US
6, 077, 850; exanple -14 US. 6, 077 ;. X le 15 A-15 US 6, 077, 850;
exanpl e 15@repgrailgn@%targ, @%j%@g}blt@%ﬁ%ﬁg?eﬁ%n&gg f?teﬂfé?%%‘%t,s 8507 % xanpl e 159
-23 WO 03/ 4. Qa0l6. Conpound Nunber Patent Reference A-18 US
6, 034, 256;%2%21@05@%3% 19 US 6, 077, 850; exanple 174 A-20 US 6, 034, 256:
exanple 172 In a further preferred enbodi nent of the invention the
cycl ooxygenase inhibitor is selected fromthe c s of tricyclic
cycl ooxygenase- 2 selech@%?4ﬂﬁ?%ﬁ?8#§bré“?@@ﬁ%%@hgé@nﬁ?ethe gener a
structure of Formula Il 0% Ao quﬂﬁ R3 wherein Ais a substituent
or 1o

. lbitors
selected frompartially unsaturate unsat urated heterocyclyl and

partially unsaturfated or unsaturated carbocyclic rings; wherlein RL is at

| east one substit Jegc;[mnsoeulng%\%u%?befrr om heter %% e%!c Ief"erence
A-6 US 6,077,850; example 37
A-7 US 6,077,850; example 38
A-8 US 6,077,850; example 68
A-9 US 6,034,256; example 64
A-10 US 6,077,850; example 203
A-11 US 6,034,256; example 175
A-12 US 6,077,850; example 143
A-13 US 6,077,850; example 98
A-14 US 6,077,850; example 155
A-15 US 6,077,850; example 156
A-16 US 6,077,850; example 147
A-17 US 6,077,850; example 159
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cycl oal kyl ,
a

cycl oa

| kenyl

car boxyl, alk

and aryl,
substitutable position with one or
hal oal kyl wol/0s93n;

oxycar bonyl, hydroxyl,

vI amno_nitrao_ al knxval ka

wherein R1 is optionally substituted at
nore radicals selected from al kyl,

h yrdIToRs0al0b01b |

hal oal koxy, am no
al kyl sul finyl, hal
and wherein R3 is
20 al kynyl, oxo,

L

alkylamno_ a

o, al koxy and

3;radicgﬁg5@u§c

aIkyIthlo wherein R2 is net

ted from ¥dr hal o, al ky
cyanoalk;ﬁ—gﬁgﬁépg€§clyloxy,

or am no;
, al kenyl,
al kyl oxy,

hy|l

al kyl thi o, al kyl ca
cycl oal kenyl, ara
hydroxyalkyl, al ko

roonyT,_jgycloal
| kyl, ‘%eterocyc
xycarbonyl -24

kvlharhnnwl ak

Vd[ls 63BN ',256 C'@ﬁaﬁ@hﬂd NeTero

| t hi oal k
MD 03/059347 PCT/USO3/00016

| kanvl al lkaxval kvl QFUlfh

cycl yl,
yl,

aryl carbonyl, ara
aryl oxyal kyl , ara
al koxycar bonyl al kj
al kyl am nocar bony

kyl t hiddPkyl, a
|, anlnocarbony
, N- aryl am noc

" ar AVR6MTABRY: exammpiolifar al koxy

, am nocar bonyl al kyl ,
ar bonyl , N-al kyl - N-arylanino

oal kyl ,
al kyl

car bonyl, 5

al kyl am nocar bony
aral kyl am no, N-a
al kyl ai ni noal kyl ,

al kyl ,A.ogboxyal
kyl - N-ar al kyl an

UE 6@bk;@5@rexam 1Ay yl am no
| no, N—aIkyI N—arylanlno ani

N-aryl am noal ky

N PN |

N-
noal kyl ,

| , N-aral kyl am noal kyl , N-al

kyl -

ar al kyl am noal kyl —N—aHoH—=N—ar-yamnoatky—arytoxy; aralkcx
aral kyl thi o, al kylsul finyl, alkylsulfonyl, am nosul fonyl,
al kyl am nosul fonyl, N 10 aryl am nosul fonyl, aryl sul fonyl,
N-al kyl - N-aryl am nosul fonyl; or a pharmaceutically acceptable salt or
derivative or piondfuther pesfendd enhbodamsidtidf thenoventipnehecycbabxgpdass nent of t he

i nvention t e cycl ogx ase-2 ~ sel ecti hi bi t or represen: t he
above For miRbiqris sede Bemde ?lﬁﬁrﬁftfﬂ@/%} OQ3HY ERAS g éﬁf?aeve wﬁ%efﬁ Srated in

Tabl e 55 c gﬁb&h{ea% Fhe g&ieﬁﬁ%h&u&%f%oﬂiulam' decoxib (A-22), 15 deracoxib
(A-23), coxi b K—24 , etoricoxib (MK-663; A-25), JTE-522 (A-26),
pareCOX|b (A-27), or a pharmaceutically acceptable salt or derivative or

prodrug thereof. In an even re preferred enbodi nrent of the invention the
COX-2 selective inhibitor is sd#cted fromthe group consisting of
cel ecoxi b, rofecoxib and etorR%6XFE:i:f3 Tabl e iﬂ:Exanples of Tricyclic

aryl thio,

COX-2 Sel ecti ve

R

RB

wherein A is a substituent selected from partially unsaturated or
10  unsaturated heterocyclyl and partially unsaturated or unsaturated carbocyclic
rings;

wherein R1 is at least one substituent selected from heterocyclyl,

cycloalkyl, cycloalkenyl and aryl, wherein R1 is optionally substituted at a
substitutable position with one or more radicals selected from alkyl, haloalkyl,
15  cyano, carboxyl, alkoxycarbonyl, hydroxyl, hydroxyalkyl, haloalkoxy, amino,
alkylamino, arylamino, nitro, alkoxyalkyl, alkylsulfinyl, halo, alkoxy and
alkylthio; '

wherein R2 is methyl or amino; and

wherein R3 is a radical selected from hydrido, halo, alkyl, alkenyl,
20  alkynyl, oxo, cyano, carboxyl, cyanoalkyl, heterocyclyloxy, alkyloxy,
alkylthio, alkylcarbonyl, cycloalkyl, aryl, haloalkyl, heterocyclyl, cycloalkenyl,
aralkyl, heterocyclylalkyl, acyl, alkylthioalkyl, hydroxyalkyl, alkoxycarbonyl,
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I nhi bitors as Enbodi nents Conpound Nunber Structural Fornmula A-21 0Q 4/1 o
CH3 g laN HZN N~ CF3 -25 WD 03/059347 PCT/ US03/ 00016 Conpound Number
Struct ur aWarrosed4a A-22 OS 0 H2N N H3C A-23 a 0 F H N¥0/@30B8001g N N \
CHF2 A-24 0%1// O HBC O O A-250\\ Ocx H3C"\ / I 3 \ NN d -26 W
03/ 059347 RGT¢AISA31, 080k BcarBuryh aualkenyl rlerxysdkylietylihighlkFbr nul a A- 26 OxO

aryloxyalkyl, aralkylthioalkyl, aralkoxyalkyl, alkoxyaralkoxyalkyl,
alkoxycarbonylalkyl, aminocarbonyl, aminocarbonylalkyl,
alkylaminocarbonyl, N- arylaminocarbonyl, N-alkyl-N-arylaminocarbonyl,

5 alkylaminocarbonylalkyl, carboxyalkyl, alkylamino, N-arylamino, N-
aralkylamino, N-alkyl-N-aralkylamino, N-alkyl-N-arylamino, aminoalkyl,
alkylaminoalkyl, N-arylaminoalkyl, N-aralkylaminoalkyl, N-alkyl-N-
aralkylaminoalkyl, N-alkyl-N-arylaminoalkyl, aryloxy, aralkoxy, arylthio,
aralkylthio, alkylsulfinyl, alkylsulfonyl, aminosulfonyl, alkylaminosulfonyl, N-

10  arylaminosulfonyl, arylsulfonyl, N-alkyl-N-arylaminosulfonyl; or a
pharmaceutically acceptable salt or derivative or prodrug thereof.

In a still more preferred embodiment of the invention the cyclooxygenase-2
selective inhibitor represented by the above Formula III is selected from the group of
compounds, illustrated in Table 5, consisting of celecoxib (A-21), valdecoxib (A-22),

15  deracoxib (A-23), rofecoxib (A-24), etoricoxib (MK-663; A-25), ITE-522 (A-26),
parecoxib (A-27), or a pharmaceutically acceptable salt or derivative or prodrug
thereof.

In an even more preferred embodiment of the invention the COX-2 selective
inhibitor is selected from the group consisting of celecoxib, rofecoxib and etoricoxib.

20
Table 5. -Examples of Tricyclic COX-2 Selective
Inhibitors as Embodiments

Compound Number Structural Formula

A-21 Ny

P
Pi: CH,
H2N \O\
N
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CH3 ON \ ~NCH3 O% O HN

val decoxi b, A-22. nmay be ad

'\ / OA-27 |/ IT H3C C Parecoxib (A-27, US.
Patent No. 5,932,598, CAS No. 198470-84-7), which is 5 a therapeutically
ef fecti vewarasasesg7of the tricyclic cycl ooxygenase-2 sel ecthorausoshodibt or
ant ageously enploved as a source of a COX-2

i nhi bi tor US 5,932,598, herein incorporated by reference). The ingdividual

pat ent docufrents referenced
the af or ement Comaeaund Mughsr,

in Table 6 belom/dezcrib the preparat
enase-2 sel ec U rs A-21 throu

A-27 and ar ¢ eachtherermin

Preparationfof Tricyclic COX-2 Inhibitors and Prodrugs Conpound N
Pat ent Refefence AA2b US 5, 466,823 A-
PCT/ US03/ 00016 Conpound Nunber Patent REke

5,840,924 A-25 WD 98/ 03484
No. 6,180, 651 descri bes COX-
di aryl net hyli dene furan deri

the present| invention. In a preferred enbodi mept~ 0fNthe present in

the diaryl methylidene 5 fur

orporated by Teference. Table 6. Refere

33, 272

-27 WO 03/ 05
S\5, 521, 207

A-26 WO 0/ 25 H32, 598 US
2 sel ective i nhibifs

vative which are useUU

I \i n the conbi nat

an derivative CO%% inflibitor is BVS-34

on of
gh 10
ces for
Lnber
0347
A-24 US
Pat ent

on of
Vent i on,
7070.

A-23 o 0 i
. Nj§ﬁ¢ :: OCH,
2
N
I\
AN
CHF,
A-24 R A
/S
(@]
O
A-25 ORA
o C/s % | CH,
3
\ N
/ N\
N

Ccl
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QO her COX-2 inhibitors are described bel ow. The conpound having the fornul a

B-25 that has been previous
nunber WOW@OI3R4T3U9 (whlchl
tricyclic c

|y described in Internationa

s herein incorporated by

Publ i cati on
r ef erraImeEy03/000d6 anot her

selective inhibitor which nmay be 10
advant ageously enployed. F |OHO ON\ O2SMe B-25 Another
cycl ooxygen s§-2 selggtige il nhi bitor that |s ustuI iin connection wWth

t he
a

, the

he
id

R18 Rzo

met hod('s) of Inyention is tructural Formula
N ( 2- cycl ohgxytroxyni trophenyl ) -met tane sut fonam de (NS398) having
structure shown bel ow as B-26. -28 WO 03/ 059347 PCT/US03/00016 O N+ O
B-26 HN\ t+O In ygpea further preferr gobodi ment of the invention
cycl ooxygenase inhibitor ugsed in conpectigrwi th the method(s) of |t
present invention can be s¢lected fromthe | acetic
derivative ¢ycl ooxygenase-2jsel ective inhit oresent ed by the
general structure of Fornmula Illa: R1I6 O CH NH (I ia) R17 R21 |
O\(N
CH,
o\S P
g
o A-27
I\
H,C o’
Parecoxib (A-27, U.S. Patent No. 5,932,598, CAS No. 198470-84-7), which is
5  atherapeutically effective prodrug of the tricyclic cyclooxygenase-2 selective inhibitor
valdecoxib, A—22, may be advantageously employed as a source of a COX-2 inhibitor
(US 5,932,598, herein incorporated by reference).
The individual patent documents referenced in Table 6 below describe the
preparation of the aforementioned cyclooxygenase-2 selective inhibitors A-21 through
10  A-27 and are each herein incorporated by reference.

Table

6. References for Preparation of Tricyclic

COX-2 Inhibitors and Prodrugs

Compound Number Patent Reference
A-21 US 5,466,823
A-22 US 5,633,272
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5 R19 or an isomer,
t her eof ;

a pharmaceutically acceptable salt,
wherein R16 is nethyl
i s hydr ogeo @ros$d4nor o;

or

R19 i s hydrogen,

ester, or prodrug
ethyl; R17 is chloro or fluoro; 10 R18
fluoro, chloro, madwyusoseoetiyl ,

met hoxy, ethoxy or hydroxy; R20 is hydrogen or fluoro; a R21 is chloro,
fluoro, trifluoromethyl or nmethyl, |provided that Rl7, R18, R 9 and R20 are
not all fluoro wheh R16 is ethy] a d R19 !s H. éS A partiqularly preferred
phenyl acetic acid d oxygena ent RE(BIERCS i ve i nhi bitor used in
connection w th thenmethog(cs)—of Vention is g -29 W
03/ 059347 PCT/ US03/00016 Xczgrrpound thg{se?fgﬂ %P@ desi gnati on of COX 189
(B-211) and that has the structuref{ shown in Formula Illa or an isoner, a
phal’ maceut i cal | Yy a‘cept able salt —@ster Qr nr nr‘lr‘lln there f, wherein: R16
is ethyl: 5 RL7 andi RL9 aA€4chl oro] R 5840826 are hydrogen; and and R21
is nethyl. In yet another enbodi nengt, the cycl ooxygenase-2 |sel ective
inhibitor is represented by Formulla (1V): R22 X1 J (~ R23 10 R24 or an
i soner, a pharnaceytical Ty g&CCeptanl e wwafdg/oRRaester, or a prodrug thereof,
wherein: Xis 0 or|S; Jis a carbdcycle or a heterocycle; |15 R22 is
NHSO2CH3 or F;, R23|is H, NO2, or F;j and
A-26 WO 00/25779
A-27 US 5,932,598
US Patent No. 6,180,651 describes COX-2 selective inhibitors of the
diarylmethylidene furan derivative which are useful in the combination of the present
invention. In a preferred embodiment of the present invention, the diarylmethylidene
5 furan derivative COX-2 inhibitor is BMS-347070.
Other COX-2 inhibitors are described below.
The compound having the formula B-25 that has been previously described in
International Publication number WO 00/24719 (which is herein incorporated by
reference), is another tricyclic cyclooxygenase-2 selective inhibitor which may be
10  advantageously employed.

Oste

B-25

Another cyclooxygenase-2 selective inhibitor that is useful in connection with

the method(s) of the present invention is N-(2-cyclohexyloxynitrophenyl)-methane

sulfonamide (NS-398) having a structure shown below as B-26.
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R24 is H NHSOQ2CH3, or (SO2CH3) C6H4. According to another enbodi nent, the
cycl ooxygenase-2 selective inhibitors wused in the present nethod(s) have
the structwar@los¢marnmula (V): QL RR8 @ T R27 O (V) L1 Mpeasuseaéooiz/ 20 L
-30 WO 03/059347 PCT/US03/00016 or an isomer, a pharmaceutically
acceptable salt, an esPer, or a prodrug thereof, wherein: T and M

i ndependently are_phefiyl, naphthyl, a radical derived froma heterocycle
conprising 5 to 6 TEmMer s and possessing from1l to 4 heteroatons, or a

radi cal derived from & saturated hydrocarbon ring having from3 to 7 carbon
atons; 5 QL, @, L o{ L2 \re independently hydrogen, hal ogen, |ower alkyl
having from 1 t@-6—€arbonatons, trifluoronethyl, or |ower nethoxy having
froml to 6 carbbn atons;/and 6Ieast one of QL, @@, L' or L2 is in the
para positignand is -S(Ori R \A%ereln nis O, 1, or 2 and Ris a | ower
al kyl radig ing /A to 6 car bon atons or a |ower 10 hal oal kyl radi cal
havi ng frorm 6 ca\e)oatom; an -S2NH2; or, QL and @ are

met hyl enedi O or 7fd L2 are rret hyl enedi oxy; and R25, R26, R27, and R28
are |ndependently hgdr ogen, hal ogen, |ower alkyl radical having from1l to
6 carbon atons, |ower ha oaI kyl radical having from1l to 6 carbon 15 atons,

or an aromatic radical selected fromthe group consi sting of phenyl,

napht hyl, thienyl, furyl and pyridyl; or, and 6 are 0; or R27 and
R28 are 0; or, WR2B!aRedier prier mdﬂlﬁeﬁtﬁ’@ﬂ@dpb‘?}ﬁm&t CYIORNBERSE hey ar e

attached, fngfbrlr’go? usedon SLCAL S 4 iNA REALRRY of hBPrdle iRGentibR Brdbd © 7 carbon

atoms; or,

selected from the class of phenylacetic acid derivative cyclooxygenase-2 selective

inhibitors represented by the general structure of Formula Illa:

RS 0
OH
NH
(1lfa)
R17 RZ‘I
R18 RZO
19
5 R

or an isomer, a pharmaceutically acceptable salt, ester, or prodrug thereof;
wherein
RS is methyl or ethyl;
R is chloro or fluoro;
10 R'® is hydrogen or fluoro;
1% is hydrogen, fluoro, chloro, methyl, ethyl, methoxy, ethoxy or hydroxy;
R is hydrogen or fluoro; and
R?! is chloro, fluoro, trifluoromethyl or methyl,
provided that RY7, R' R' and R* are not all fluoro when R'%is ethyl and R" is H.
15 A particularly preferred phenylacetic acid derivative cyclooxygenase-2

selective inhibitor used in connection with the method(s) of the present invention is a
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R27, R28, together with the carbon atomto which they are attached, forma
saturated hydrocarbon ring having from3 to 7 carbon atons. In a

parti cul amoysmsefser r ed enbodi nent, the conpounds N (2- PCT/US03/00016

cycl ohexyl oxyni trophenyl ) net hane sul fonam de, and (E)-4-[(4 25

met hyl phenybmpéeidradines treesigtatdnf ofGONYI186 €B) 1 metdb] has erstenesul f onani de
having the structure of Formula (V) are enployed as . cycl oox genase-z

sel ecti ve lhwibintRoremlagla eppmisgmen gpbarpscitical Y%ﬁcgptel%léﬁﬁi» e%{ % he

cycl ooxygenase- 2. sel ective . inhibitor in connection with the nethod(s) of
t he presenpmﬁﬂﬁﬂﬁPFB WIPWE st ructures for 30 which are set forth in Table
3 bel ow, includelsRuthyare not limted to:
6-ch|oro-2-trif|uorone%hyl-ZFF1-benzopyran-3-carboxy|ic acid;, -31 WO

03/ 059387 PCT/ UBOZEIR'] 8re chloro;

6- chl or o- 7- met hylig 2- t 14 f | uoronet hyl - 2H 1- benzopyr an- 3- car boxyl i ¢ aci d;
8-(1-nethy|ethy%)- -lgiFFﬂBpHﬁQPh 4 5H 1- benzopyr an- 3- car boxyl i ¢ aci d:

6- chl or o- 8- (1- mgt, hgtgt ekpvi2-tri fl uoronet hyl - 2H- 1- benzopyr an- 3- car boxyl i c
acid;, 2-trifluoronethyl-3H naphtho[ 2, 1-b] pyran-3-carboxylic acid; 5

7- (1, 1-di net hyl &t yr;tIa)letﬁeltemﬁdddmﬁmn'élENyﬂOQHgﬁnmﬂz%Wﬁ&%H%ﬂé@F Boxylic acid;
6- brono-2-trifluor t hyl - 1- benzopyr an- 3- car boxyl i ¢ aci d;
8-ch|oro-21%¥?$m@6ggﬁﬁF%VF- : 1- benzopyr an- 3- car boxyl i ¢ aci d;
6-trifluoromejboxy-2-trifluoronethyl-2H 1-benzopyran- 3-carboxylic acid,

5, 7-di chl oro- -2H 1- benzopyr an- 3-carboxylic acid; 10

8- phenyl - 2-tri 1- benzopyran- 3- carboxylic acid;

7, 8-di met hyl - 1- zopyr an- 3- car boxyli c acid;
6, 8- bi s(di netlhyl et hy] )-2-t i f Puorjone | - 2H 1- benzopyr an- 3- car boxyl i ¢ aci d;
7- (1- met hyl et ) rifludronethiyl-2H 1-benzopyran- 3-carboxylic acid,

7- phenyl - 2-tr] penzopyr an- 3- car boxylic acid; 15

6-ch|oro-7jfﬁhyl-2-trifluoro gt hyl - 2H 1- benzopyr an- 3- car boxyl i ¢ aci d;
6-chl oro-8-ethyl -2-trifluorongihyl - 2H 1- benzopyr an- 3- car boxyli c aci d;
6-ch|ono-?-phenyl-z-trifluoanethyI-2F+1-benzopyran-3-carboxy|ic aci d;

6. 5. di ahl o e e e P & a6 ! 20
6- chl or 0- 8- met hywhegsit:r i f | uor onet hyl - 2H 1- benzopyr an- 3- car boxyl i ¢ aci d;
XisOorS; |
T is a carbocycle or a heterocycle;
15 R? is NHSO,CH; or F;
R% is H, NO,, or F; and
R** is H, NHSO,CHj, or (SO,CH3)CsHa.

According to another embodiment, the cyclooxygenase-2 selective inhibitors

used in the present method(s) have the structural Formula (V):

R28

R27

2
20 L
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8-chl oro-6-nmethyl -2-trifluoronethyl -2H 1-benzopyr an- 3-carboxylic acid;

8- chl or o- 6- net hoxy-2-trifluoronet hyl - 2H 1- benzopyr an- 3- car boxyl i ¢ aci d;
6- br ono- 8wehismsgs42-tri f | uor omet hyl - 2H 1- benzopyr an- 3- car baeca/vsy3aaiie;

8- brono-6-fl uoro-2-trifluoronethyl-2H 1- benzopyran-3-carboxylic acid; 25
8- brono- 6-nmet hyl - 2-trifl uoronet hyl - 2H 1- benzopyr an- 3- car boxyl i ¢ aci d;

8-brono-5-fluoro-2-trifl uoromethyl -2 - benzopyran- 3- car boxyli ¢ acid;
6- chl or o- 80F #i§PHER APHAFMAGE Yﬁ%ﬂepti%fg eﬁﬁ‘%@*c&ﬁﬂg ¢ Hﬁ%&??ﬁfc aci d;
6- br ono- 8- met hoxy-2-trifl uoronet hyl - 2H 1- benzopyr an- 3- car boxyl i ¢ aci d;
6- [ [ (phenyl met hyl ) am no]

sul fonyl]-2-trifluoronethyl-2H 1-benzopyran-3-carhoxy|i.c 0 aci d;
6- [ (di met hwhalfﬂmér)€§15illMdﬁ@ﬂp]m@nﬂyPﬁﬁb@?ﬂn’éﬁﬂmﬂaﬂa%cﬁle‘i%W%aﬂ%- car boxylic
aci d; . .

: 4 heteroat:
6- [ (et hyl H?ﬁeﬁ%y%la F?IBHWIT‘% Et? ? mefrﬂbcﬁsoarrrlgtpﬁ??e-s it _fLr-O glelntzoopyer (:ét]fr?'ii §Engh?rbaoxyl iC
aci d; radical derived from a saturated hydrocarbon ring having from 3 to 7 carbon atoms;
6- [ (4-i nor pholinqg)sul fon %Z-tri fl uor onet hyl - 2H 1- benzopyr an- 3- car boxyl i c
acid; 532 WO o@zqo@g:himé isirpeoirotlp hydopem halogen, lower alkyl having from

, 1- di met hyhi% % |a ngﬁ‘[a%%? %_f#ﬁ W&Létﬁ%ltr gﬂi 1fowgpﬁgﬁ§%ﬂéhiﬁyﬁ%ﬁpﬂbzé’9&fﬁap- 3-

carboxylic pr op am nosu

-2-trifluoppRt Ayd - 2H 1- benzopyran- 3-carboxylic acid; 5

6-met hyl sul fonyl -2-trifluoronethyl -2H | -benzopyran-3 -carboxylic acid,
8- chl or 0- 6- [ [ ( phelegdtone hflﬁg,é}n hopr L” is in the para position and is —S(0).—R, wherein

| f [1-2-trifl t.hyl - 2H 1.- - 3- i id:
o Dhomyl neBig P bt ent T B Aton EREAREEARG ¥1io 6 BRGNS il ber |
6, 8- di g oMps18alict faliiear QRichydm 2hb -ch@daapnifbr n CROAMLylok,c aci d; 10

8-chl oro-5, 6-di et hyl -227tri f1 uor omet hyl - 2H- 1- benzopyr an- 3- car boxyl i ¢ aci d;
6, 8- di chl or o- ( SR 2nd Q fareimedptenedipx219r 1- benzopyr an- 3- car boxyl i ¢ aci d;

6- benzyl sul fonyl 12-tr4fl uor t hyl - 2H1- benzopyr an- 3- car boxyl i ¢ aci d;
6-[[N-(2-furyl rrit ﬁ‘g’;‘ﬁ i‘a?ﬁeﬁ%e]t%g%ﬂep}é’ﬁ(% 1%%-tri f1 uoronet hyl - 2H 1- benzopyr an- 3

carboxylic aci dR?1R? R? and R*® are independently hydrogen, halogen, lower alkyl radical
6-[[ N-(2- phenyl et hyl yam no] sul fonyl]-2-trifluorormethyl - 2H 1- benzopyr an- 3-
car boxyl i chadibg fro: | tspcarben atpmgdevrehaigrlkdipdicydayingiosn] & e 21H8%y1 i ¢

FUL, 18 Ry 8 T APTISRENICE] ISR SRR BIRESEG OSRL BRI ¢ i o
thienyl, furyl and pyridyl; or,
R% and R*® are O; or,
R? and R?® are O; or,
R®, R*, together with the carbon atom to which they are attached, form a
20  saturated hydrocarbon ring having from 3 to 7 carbon atoms; or,
R, R*, together with the carbon atom to which they are attached, form a
saturated hydrocarbon ring having from 3 to 7 carbon atoms.
In a particularly preferred embodiment, the compounds N-(2-
cyclohexyloxynitrophenyl)methane sulfonamide, and (E)-4-[(4-
25  methylphenyl)(tetrahydro-2-oxo-3-furanylidene) methyl]
benzenesulfonamide having the structure of Formula (V) are employed as
cyclooxygenase-2 selective inhibitors.
Exemplary compounds that are useful for the cyclooxygenase-2 selective
inhibitor in connection with the method(s) of the present invention, the structures for
30  which are set forth in Table 3 below, include, but are not limited to:
6-chloro-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid,
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6-chl oro-2-trifl uoronethyl -2H 1-benzot hi opyran- 3-carboxylic acid; 20

3-[ (3- Chl or o- phenyl ) - (4- et hanesul f onyl - phenyl ) - et hyl ene] - di hydr o- f ur an- 2-
one; 8- avEt 08058347 PCT/US03/00016

- (4-fluorophenyl)-2-(4-nmethyl sul fonyl ) phenyl -i m dazo(1, 2-a) pyridine; 5,

5- di met hyl 64hiofo- mauylwtﬁmmydmahﬁrm{-a Fephmyydn-2cfibbiylicacahone;

5- (4-fl uoropheny 54 (et hyl sul fon%/l ) phenyl ] - 3- (trbfl uqr onet hyl ) pyrazol e

4- ( 4- f|&«ﬁ}ﬁmﬂefh§thyl -tpﬂu@wmeﬁyfﬂ -3 b F-BERAPRBTYIALOKY -3- 25

01 o g0 S e g s g

H-pyrazol - é»’tﬂﬂlﬁ&@ﬁéﬁl@%kﬂrfa@ﬁﬁﬂ[zdﬁb yéancﬁc&rgognic@rcaphenyl) 3- phenyl
H-pyrazol - 1-yl ) benzenesul f onam de; 1&3 - bi s(4- et hoxy. C}/I )-1

H- pyr azdl - l{yﬂ)dmmnﬁla}eﬁgdﬂ—lmqrgethgl@ —benzopyran-3 carboxyhc acl

ﬁl— E)35/r gﬁofhli%wrg%-gr%@ﬁ e?l}y”gﬁ]ﬁ% rt‘z%ﬁyr(aé%-?aib fig %lghenyl )-3
Lt apsphbogsrant gl blgsprensesosmnae

H pyr azol - G-tyflydremethosgdHfifnareimdyl-2H- |- hewmao Boambetiyhiaapi) - 1

H- I If 0 9347 PCJ/ US03/ 00016
e At ek bR e S R
] ben&engiﬂk ﬁrzamf%mmélnﬁmmeﬂauiapgmhtz.ba&bw@raemhyI )-1

4-
- y|
H pyrazol benzenesul f onam de;

4-[5-(4-fl EI6Fdamlaﬁwyylz)tmﬂucémmethylréﬂahb@nwpymll-3Haﬁmxafhé peidy
- y|

Hp

4-[

ez one S ] e ISR PRE kv L b bRt v ) -1

5-(4-ch 3 boryliglabid | f id
L ey ety s v

-yl ] benzenggphbfyidatrifberomethyl-2H-1-benzopyran-3-carboxylic a01d

4-[ 4-chl org-5-(4-ch ro quororret azol- | -

yl ] beni%neéﬁh*%‘hgrﬁt ﬁlq"[e@}lc(‘%?tﬁﬁ'l@g{g PSPFRAYYans> %%%ﬂ@flh enyl)-1
Hpyrazol - i%&ﬁ%&&ﬁé%ﬁ%ldm 1-bbRzdpytade 4 darbbmfccumi hyl') - 5- pheny! -

H-pyrazol ]benzenesul f onam de;
4-13-(difl Gthmmhehy]EZ—(rﬁlumomdhylpHéﬂybe)lZQPWﬁIp§1CaliJ@KyllclaCId

H/ P: 2 g? "% S ” | 1%]%31?&1;;% lﬁﬂrplg%ti%c—%gﬂgbenzgpyran- ca%x%ﬁ Y ac)ld
4-[3-(diflyer @Bﬁbfwb%m&r&nuhs&pm HvdRbhrsyBhamoxytidadidpyr azol - | -

yl ] benzenestl f onam de;

4-15- (36 f | Gahtord-Srmbthykg-pliwybinetyl-2Hi Fbansppyrer-Aytayboxpipgeidiz ol - | -

vt benzenegyclh{oro%mmet%yl 2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid;
8-chloro-6-methoxy-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid;
6-bromo-8-chloro-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid;
8-bromo-6-fluoro-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid;

25  8-bromo-6-methyl-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid;
8-bromo-3-fluoro-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid;
6-chloro-8-fluoro-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid;
6-bromo-8-methoxy-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid;
6-[[(phenylmethyl)amino]sulfonyl]-2-trifluoromethyl-2H-1-benzopyran-3 -carboxylic

30 acid;
6-[(dimethylamino)sulfonyl]—2-triﬂuoromethy1—2H—1-benzopyran—3-carboxylic acid;
6-[(methylamino)sulfonyl]-2-trifluoromethyl-2H-1-benzopyran-3 -carboxylic acid;
6-[(4-morpholino)sulfonyl]-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid;
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4-[4-chl oro-5-phenyl -1 H pyrazol - | -yl]benzenesul f onam de;
4-[ 5-(4-chl orophenyl ) -3-(hydroxynethyl)-1 H pyrazol- 1
yl ] benzewssasiosgaam de; PCT/US03/00016

[ 5- (4- (N, N-di et hyl am no) phenyl )-3-(trifluoromethyl)-1 H pyrazol-l 20
]
i

benzenegul, @raﬁﬁbtﬂ?r,ethy?aﬁﬂm‘shy&{ WPPeitlorodethdt-f HEl batlzepirheay| ) phenyl |

o [ 2. 4] hept - 5- ené; -(4-fluorophenyl)spiro

I
2 Zf] hept - Eamnxﬁiwdc]Cbenzenesul f onam de;
4-f1 th f.onyl ) ph I [ 3.4 - ;
(3 chi'or & ﬁ%fﬁv&syéﬁ@%&ﬁys%% T RETb T ki an e 6 RE
pi ro[ 2. 4] hept - 5- ene;

[ 6- (3-chl orb 4- et hoxyphenyl ) spi ro[ 2. 4] hept - 5- en-5-yl ] benzenesul f onam de;
(3, 5sdi chhethglsdiforsi-2eiflpemnyithyl @H- h%élmpmgﬁhsijtafrbmh)cph@inyl ]

2. 4] hept - 5-

P (5 Chi of G- SR GRS AT Y ok Ry A -benzopyran-3-

pirof 2. 4] Eﬂ) ng 4-16- (3, 4-di chl orophenyl ) spiro

2. 4] hept - 5-'en-5- %}F enzenesul f onam de; o

(3I chl g(r) ctrphehylucnrtgapimﬂuo)remewl-mudvanpb@mm-3-capb(oxylm:eadm}rl sul f onyl phenyl ) th
azol e;

chl or dghéikyempe-2- tpﬂumom?ﬂ%ﬁéh%b;n@Pmnﬁé%W%F@Slﬁy| phenyl )t hi azol e;

fl or Qo I

fl ﬁor ‘ﬂ@% é“%jhﬂ?t_%f} su %i}?g% - -%???I){%%?ol?r@eﬁlfl t hi azol e;
fluor mleﬂ&mo}o-@(%tr{fhiohmh&hwmI-hmlnmmlra)n—z—c@ﬂmcheawdl) thi azole; -34 WO
59347 PCT/ US03/ 00016
f
f

| uor dpbraaylsyLfay-2-tHfperpmstit 3Ry Breaepyrr3-4epligaridot hi azol e:

SRSy B U s 1

yl sul feampkylpdwigl ] t hi azole; 5

fl uor ophenyl )-4-(4 msthlsulfon Henl I‘FHIuororret | t hi azol e;
met hyli5s ul 6B phe{lylgthymammo]sulfonyl] -tr1 uoror ethyl 2H-1-benzopyran-3-

i met hyl - cal(b%x Ty ﬁr phenyl ) cycl opent a- 2, 4-di en-3- yl ] benzene;

[ 4- (4-f 1 uorophen (? 1, 1-di met hyl cycl opent a- 2, 4- di en- 3-yl ] benzenesul f onam
e; 5-(4-f6- iédbapthﬂwfo)ne@shy[lﬁlz-}{ pbichydpyant Boarbdphierngld, spiro

[ 2. 4] hept a- 4, 6-di ene

4-16-(4-fl Joéldpﬁl@??yhy)lgtbylaﬁrlzenzﬂﬂﬁ‘@&eglykzﬁ hiPerroB YR e eRES 3 fonani de;
6-(4-1l “O“ﬁ"&?&%'ﬁuﬁd@&ﬁ&ﬁ%f@ﬂh%&%%&&ﬂ'i _onybiypaenyd 1 - pyri di ne- 3

-carbonitri

2- br grmzo6 (%KBImMmmEﬂylb Y4-Fefthnésuifohylsheh§lpmydt eyl ydpy-firai-Aong;
-carbonitrile;

6- (4-fl uor &p?féw?’)(45ﬂ1[0401(1}?€§’1|9n2r(édPFtB}IlﬁFlf?}W@HWI]YI?nWEW 1 WW%‘PT‘Te 3- car boni
trile;  4-[2s G aRhW PN Rayiphef G pidn Mol SR el H i m dazol - |

5-(4-fluorophenyl)-1-[4-(methylsulfonyl)phenyl]-3-(trifluoromethyl)pyrazole;

(2-
(4-
(4-
(4-
3/ 05
(4-
(4
[(
met
(4-

4-
y
S
[

6-
5-
S
4-
5-
S
5
S
[

2-
i

2-
5-
4-
4-
03
4-
4-
2-
(

5-
1_
-di
4-
d

4-(4-fluorophenyl)-5-[4-(methylsulfonyl)phenyl]-1-phenyl-3-

25  (trifluoromethyl)pyrazole;
4-(5-(4-chlorophenyl)-3-(4-methoxyphenyl)-1H-pyrazol-1-yl)benzenesulfonamide;
4-(3,5-bis(4-methylphenyl)-1H-pyrazol-1-yl)benzenesulfonamide;
4-(5-(4-chlorophenyl)-3-phenyl-1H-pyrazol-1-yl)benzenesulfonamide;
4-(3,5-bis(4-methoxyphenyl)-1H-pyrazol-1-yl)benzenesulfonamide;

30  4-(5-(4-chlorophenyl)-3-(4-methylphenyl)-1H-pyrazol-1-yl)benzenesulfonamide;
4-(5-(4-chlorophenyl)-3-(4-nitrophenyl)-1H-pyrazol-1-yl)benzenesulfonamide;
4-(5-(4-chlorophenyl)-3-(5-chloro-2-thienyl)-1H-pyrazol-1 -yl)benzenesulfonamide;
4-(4-chloro-3,5-diphenyl-1H-pyrazol-1-yl)benzenesulfonamide;
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5 yl]benzenesul fonam de; 4-[2-(5-nethyl pyridin-3-yl)-4-(trifluoronethyl)-
I m dazol -1 - yl]benzenesul f onam de;

2- mahoalos9asr di n- 3-yl ) -4- (trifluoronmethyl)-1 H i m dazdTywso3/00016
enzenesul f onam de; 20

- (

F4 ( et ﬁ@f(‘bulhlbmpilbr)yﬁ)ﬂ&l@mﬂuommﬁhyl) -1 Hepyoavel-hysf Joedddnesil fhagmide- yI ] pyri di
(2ja20| ‘gfs § ﬁ%@%‘(tﬂ% I}i?&lﬁ]&t E{;pyrazc[ ! [}I’lﬁl)leggﬁlb’n%gnlﬁ%oq’l%ll’l)ldel

G et 5 AR ob R inbbion oL AT L Ao 8B ahi0e: et ny 1) - 1

Jw‘i-lbl—‘H
—Uwfﬁ

D

m
4-
py

T<rF

m dazol 42—{5 GBmyth]opypshedy]ljé (tnﬂuoromethyl) 1H-pyrazol- l-yl]benzenesulfonamlde
-4-(trifluoronmethyl)-1 Himdazol- | -

i

[

i

[ eggéggt{]t/% @%“ dl{gpghgrg%( (@ﬂampp@gw Hé—@yxa)zol) hyl]benzenesulfonamlde'
hyl

T LGS B i A

-1

i

[

IR N

_h\<ll—|—l

] benzenes[4-floo@ns- d%chloﬂ)ph%}ﬂﬁBerﬁnlbﬁfmyéthyl) 1H-fy#adonet hyl sul f onyl ) phenyl ]
met hyl - 1 Himdazol e;

. ;‘n dazol oSl b BT b PR RARE |

f 1 19or G- (il eanyipthe)yd-phehyl- 4H(pyeizbyl@qbé@anés)1%ﬁﬂﬁi¢e4 (trifluoronethyl
H imdazole; 1-[4-(nethylsulfonyl) g@en yl] phenyl -4-trifl uoronethyl -1

m dazol é-13- @Jflwm@myl)éh@ﬂw}wmh@nxl Hmwwﬂadmemmwfqnamlde
fl
U e L T —

] benzeneswizt (@fﬂﬂdomlﬁethylg-ﬁ(@ fluoro- 4—methoxyphen§§l) 1H-pyrazol-1-

| uor o- 5- net hyI phe fy [4 (met hyl sul fonyl’) phenyl ]-4-(trifluoronethyl)-1
| m dazoIYH engengsplfopamideiior 0- 5 - net hyI phenyl)-4-(trifluoronmethyl)-1

hyI pd‘sue@ytﬂl% %4I§&Fn€9ﬁgﬁ3@§1?q @Hof%ﬂ%hvthAPYﬁ% dor orret hyl -

dazol 81 berfkehebulfdndreidey | phenyl ) - 4-tri fl uor onet hyl -

I dazol - 1 yl 1 benzenesul f onam de;
4-[4-chloro-5-phenyl-1H-pyrazol- l—yl]benzenesulfonamlde

]
1b
4-
E - chi or oplbergengsuifo P&fn(d@‘et hyl sul f onyl ) phenyl ] - 4- phenyl -1 H-i m dazol €;
- (
-(

ilmii;EFglvmiNN

—— i —

33

4-[5-(4-chlorophenyl)-3-(hydroxymethyl)-1H-pyrazol-1-ylJbenzenesulfonamide;
4-[5-(4-(N,N-dimethylamino)phenyl)-3-(trifluoromethyl)-1H-pyrazol-1-

20  yl]benzenesulfonamide;
5-(4-fluorophenyl)-6-[4-(methylsulfonyl)phenylspiro[2.4Thept-5-ene;
4-[6-(4-fluorophenyl)spiro[2.4]hept-5-en-5-yl[benzenesulfonamide;
6-(4-fluorophenyl)-7-[4-(methylsulfonyl)phenyl]spiro[3.4]oct-6-ene;
5-(3-chloro-4-methoxyphenyl)-6-[4-(methylsulfonyl)phenylIspiro[2.4]hept-5-ene;

25 4-[6~(3-chloro-4-methoxyphenyl)spiro[2.4]hept-5-en-5-yl|benzenesulfonamide;
5-(3,5-dichloro-4-methoxyphenyl)-6-[4-(methylsulfonyl)phenyl]spiro[ 2.4]hept-5-ene;
5-(3-chloro-4-fluorophenyl)-6-[4-(methylsulfonyl)phenyl]spiro[2.4]hept-5-ene;
4-[6-(3,4-dichlorophenyl)spiro[2.4]hept-5-en-5-yl|benzenesul fonamide;
2-(3-chloro-4-fluorophenyl)-4-(4-fluorophenyl)-5-(4-methylsulfonylphenyl)thiazole;

30 2-(2-chlorophenyl)-4-(4-fluorophenyl)-5-(4-methylsulfonylphenyl)thiazole;
5-(4-fluorophenyl)-4-(4-methylsulfonylphenyl)-2-methylthiazole;
4-(4-fluorophenyl)-5-(4-methylsulfonylphenyl)-2-trifluoromethylthiazole;
4-(4-fluorophenyl)-5-(4-methylsulfonylphenyl)-2-(2-thienyl)thiazole;
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1-
H

[ 4- (et hyl sul fonyl ) phenyl ] - 2- (3-chl orophenyl ) -4-trifl uoronet hyl -
i m dazole; 4-[2-(3-chlorophenyl)-4-trifluoronethyl-1 Him dazol 1
yl ] benzewssaslosgraam de; 15 PCT/US03/00016

[ 2- phenyl -4-trifluoronethyl-1Hi m dazol - 1-yl ] benzenesul f onam de;
[ 2- (4 rret4h@xﬂ!u€801d1¢h@)6p(|46nyﬂhylsu1f¢rryilpheuyib@Ft&:nhxlhmﬂnoﬂhmzuldazoI | -
benzenesu{

| LI Lyl - 4- (24 fﬁ)ngﬁr’%’ﬁﬁ}él%fr()‘l -mgethylsylfonsigheayh P hspromshanipe)thiszeles i £ | uor omet hyl )

1 H pyrazolgs- d?@llorophenoxy)met}grl) -4-(4 ﬂuoro hen
|

4
4
y

[ 1- et hyl - 4-(4- f | uor ophenyl )hyl ) 1H pyrazol - 3-
] benzen e imleﬂlyha}fm@é)phenyl]tmazole
phenyl 4-flu Feny )-3-]4- (mfthylsulfonyl) phenyl]-5-(trifluoronethy

1 K3 py S ffuorep e h-4-@ahethylgelfony, thpyl) 2 trlﬂuoromethylt}/uazole

)
4- (4-f | £ thyl)-1H 25
yr 53.20| uorquFt?ﬁglg%% ﬁl}@%ﬁ%%r%%k%@@%%]ﬁg%&% rzlé{ ﬂféﬁsﬁlrr?ongl g phenyl ]
1- ( 2- phenyl]eédrghg;- 1 H-pyrazol e;

4-fl uoraophenyl)-3-[ 4- t hyl sul fonyl ) phenyl ] -1- ( 2- phenyl et hyl)-5-

i

t

1-
4
y
N-

f1 uor oﬁe[f‘r(%@uﬁ p&g}@;{lkl 1- dlmethylcyclopenta~2 4-dien-3-yl]benzenesulfonamide;
oYL s A BRI k- el BRIt BN PRGN Ml Fiehdr T uor et v
- (

f lj uor lopt{er(yiﬂ)uoﬁep@énmphynzsqhép:twla@dnemﬂ;)l]baniembidlmmmt hyl -
azol g;

T ( et ht@dluosmpeyBhrgsthony-§-H4-(mpdpisuliisay) pheryl Fpyridies- beetbhyitylel
m
4-

e R L L

I
[
p
4-(
(tri
1-e

f 1 uor osEtMb)dgphehyd)-Hg4- (methylsulfonyl)phenyl] —phenyl-pyndlne 3-carbonitrile;
hoxy- 5- 4 f1 uorophenyl ) -4-14- (nethyl sul fonyl) phenyl] -6-
1 uoro meﬁpﬂpm%2 w)-4-(trifluoromethyl)- 1 H-imidazol-1- ’

f | yior Wﬁ%uﬁo 1 gret hyl sul f onyl ) phenyl ] - 2- ( 2- pr opynyl oxy) - 6-

quoro pyri

[
t
i
4-
[
r ono- 5- (;421(541@1@@@@% B =yh-d-4trifioesnhethd i Hamidiazeheny! | - 6- ,
|quoronethyI)pyr|d|ne

2- ( 3- chyldheyzeanesgfasmjdtieny! ) - 4, 5- di f | uor opheny! | benzenesul fonani de; 10
4-

i

i frtgfgﬁg@?‘?ﬂ%ﬁpﬁ %‘%-E:?{D%:( gfr%) Oq%éémfﬁﬁémlb% é’?l soxazol e;

yl]benzenesulfonamide;

4-
H-i
4-[
Hi
5-(
(tri
2-e
(tri
5-(
(tri
2-b
(tr
4-[
1-(
5-d

20 3-[1-[4-(methylsulfonyl)phenyl]-4-(trifluoromethyl)-1H-imidazol-2-yl]pyridine;
2-[1-[4-(methylsulfonyl)phenyl-4-(trifluoromethyl)-1 H-imidazol-2-ylJpyridine;
2-methyl-4-[1-[4-(methylsulfonyl)phenyl-4-(trifluoromethyl)-1H-imidazol-2-
yllpyridine;
2-methyl-6-[ 1-[4-(methylsulfonyl)phenyl-4-(trifluoromethyl)-1H-imidazol-2-

25  yl]pyridine;
4-[2-(6-methylpyridin-3-yl)-4-(trifluoromethyl)-1H-imidazol-1-
yl]benzenesulfonamide;
2~(3,4-difluorophenyl)-1-[4-(methylsulfonyl)phenyl]-4-(trifluoromethyl)-1 H-
imidazole;

30 4-[2-(4-methylphenyl)-4-(trifluoromethyl)-1H-imidazol-1-yl]benzenesulfonamide;
2-(4-chlorophenyl)-1-[4-(methylsulfonyl)phenyl]-4-methyl-1H-imidazole;
2-(4-chlorophenyl)-1-[4-(methylsulfonyl)phenyl]-4-phenyl-1H-imidazole;
2-(4-chlorophenyl)-4-(4-fluorophenyl)-1-[4-(methylsulfonyl)phenyl]-1H-imidazole;
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4-[ 3- et hyl - 5- phenyl i soxazol - 4-yl ] benzenesul f onam de;

4-[5-di fl uoronet hyl - 3- phenyl i soxazol - 4-yl ] benzenesul f onam de;

4- [ 5- hydr woyosesdpal - 3- phenyl i soxazol - 4-yl ] benzenesul f onam de&T/U93/00016

4-[ 5- et hyl - 3- phenyl -i soxazol - 4-yl ] benzenesul f onam de,

1- [ 2- (4- f lugr oRltemy ) By hpey)-e44-LmpthylsulforyhpbhyyisttiBrgmmsdnberE,
1-[2-(4-fluoro-2-nethyl phenyl)cycl openten-1-yl]-4-(nethyl sul fonyl)benzene;
1-[2-(4- chmmkGQWEnyl)cyclopenten 1-yl]-4-(nethyl sul fonyl)benzene;, 1 -
[2-(2,4-dic e 1 fonyl ) benzene; 20
112! o e Oy PRl by RSl

- 4- (et hylsel feimyl ph@ﬁ’}‘l?@Jﬂﬁ(methylsbﬁoﬁﬂ)phemﬁyhnhﬂm&bmn&ﬂyb-&Iylehmtiﬁ@ﬂl'een- | -yl ]
-4- (nethylsulfonyl)benzene 1- [2-(4-fluoraophenyl) % di met hyl cycl opent en-
| -yl] 5-4-4 [ﬁgtghwlwyzf-mguy)gh@mﬂbﬁétnﬂuoromethyl -1H- 1m1dazol

4-1 2- I he di met hyl cycl openten-1| -yl ] benzenesul f onam de; 1-
[2!(4Schldﬁﬁﬁ ‘ﬁhﬁ Ekﬁrnethylgycropegten- I -§|} b-1H

- 4- (et hyl | {}i]ﬁih $[4-(methylsulfonyl)phenyl]-4-(trifluoromethy. -
4-12-(4-ch g% éﬁ%gﬁ ggﬂ%eghé?fyg?%pgﬁﬁgzegyilfbenzenesulfonanlde
4-12-(4- fhundwmhenyl)cyclopenten 1- yI]benzenesquonanlde 4-
[2-(4-ch|oro be X

[2-(4-neth%& QHV% &&Eﬁ' 3%%£M§#P“%%%ﬁ§5qkq ﬁ?%nyl)benzene

1-[ 2- (@, l%hﬁg&gﬁﬁﬁ@ﬂﬁkpyclopenten 1-yl]-4- (nethylsulfonyl)benzene 30
4-12-( ro 4-met hoxyphenyl ) cycl opent en- 1-yl ] benz sul fana

1-[ 2- ( 3- cm @ﬁm&yﬁ;ﬁtehﬁy—yﬂhénvﬂl)yw&p@ﬂméﬂl“f tp\ﬂ}lor@n{e%fﬂ -y %’ I)benzene
4-12-(3-chl oro-4- fI Lde;

4- [ 2- ( 2- met-Rar{bipee ﬁS}?%bﬁ?% ﬁﬁi@ﬁ%ﬁ Ejlﬁﬁ@%esu%“éfﬁ%%ﬁ?e .37 WO
03/ 059347 PEFHERF:A0 &%@ph&{yﬂyi (Pohlfrdpheiyioremiatmkibybi f4nfdmebley| sul fonyl )
phenyl ] oxaz - benzyl’-" acet at e;

2-[ 4- (4- fIMJ[JZ—()?p}bHD;dp}leIBLII 4-trf et gy - iHﬁW“}ﬁ}?ﬁbhﬂ]PeW&%%‘lfO‘Zan’acet| ¢ acid;
2- (tent-but 4-f| uor op 4- (. henyl] oxazole; 5
4- (4-f1%or%%%@h?} én-HWPW§QH§¥g%??é%?*?gﬁﬁgﬁ%?léI eny dxazol e;
4-(4-fluorp ThkyTE -4-pedeydrethfiorlinphesiyl-]  oxazol e;
4-15-(3-flu ﬁfg'ﬁ%%h gﬁ?g%%ﬁg?bQZ trlfluoro%eth;l 4- oxazol yl ] benzenesul f ona
m de; yl]benzenesulfonamide;

e acia: bbb TaonberyLzld fne by b R L I oyl €

aci d; pyrazole;

20 4-[1-ethy1—4-(4-ﬂuorophenyl)-5-(triﬂuoromethyl)—1H—pyrazol—3-
yl]benzenesulfonamide;
N—phenyl—[4-(4-ﬂuoropheny1)—3-[4—(methylsulfonyl)phenyl]—5-(triﬂuoromethy1)-lH—
pyrazol-1-ylJacetamide;
ethyl [4-(4-ﬂuoropheny1)—3-[4-(methylsulfonyl)phenyl]-5—(triﬂuoromethy1)-1H-

25  pyrazol-1-yl]acetate; ‘
4-(4-fluorophenyl)-3-[4-(methylsulfonyl)phenyl]-1 -(2-phenylethyl)-1H-pyrazole;
4-(4-fluorophenyl)-3-[4-(methylsulfonyl)phenyl]-1 -(2-phenylethyl)-5-
(trifluoromethyl)pyrazole;
1-ethyl-4-(4-fluorophenyl)-3- [4-(methylsulfonyl)phenyl]-5 ~(trifluoromethyl)-1H-

30  pyrazole;
5-(4—ﬂuorophenyl)-4-(4-methylsu1fony1phenyl)—2—triﬂuoromethy1—lH—imidazole;
4-[4-(methylsulfonyl)phenyl]-5-(2—thiophenyl)-2-(triﬂuoromethy1)-1H—imidazole;
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10 5, 5-diinethyl-3-(3-fluorophenyl)-4-nethyl sul fonyl -2(5H)-furanone;

6-chl oro-2-trifluoronethyl -2H 1-benzot hi opyran- 3-carboxylic acid; 4-[5

- (4- chor optoeosysd343- (tri fl uoronet hyl )-1 H pyrazol -1 -yl ] berrramesabbéanam de;

4-[5- (4- nmet hyl phenyl )-3-(trifluoronethyl)-

H-pyr azol -4akhéepaaidsiHhietivxyiddet- (meﬂhywulﬁmyl)p]&nymdjoro 4- et hoxyphenyl) -3
-(difluoronmethyl)-1 Hpyrazol- | 15 yl]benzenesul fonam de; 3-[

- [ 4- (et hiptiSudrpoaty)piediys:] - 4-trifluoronet hyl - |

A ?%?L@Fﬁf&g)@ﬂ?loﬁhﬁj&fﬁl}% %@%&f%frore}{%hlen}f] H i mi dazol - 2- yl] pyr| di ne;

:lEI—‘

[

1-[4-

4- %2 (5- rre(fﬁlqﬁﬁc%fnje [)pﬁ-ld,jha 4- (trlfluororrethyl) 1 H-|mdazol |-

yl ] benzenesul f onam g

4-15- met hy5{%ﬂpbmytnﬁb&é‘k@meﬂwlﬁul]fwﬁ?bﬁé’éw{%HWB@OXY) -6-

4-[5-hydro I i soxazol - 4-yl ] benzenesul f onam de;

[2-trifl uoﬁ%ﬂﬁ etbé’l)g ?TI fl uor ophenyl) - 4- oxazol yl ] benzenesul f onam de;

4-[ 2- et hy 1 Wl hherasghasuhyl 1 25

4-[5-(2- I%grﬂ%gﬁg%tﬂ%;%ﬁgﬂgl )[ g trifl uor%yr?g?ﬁzlqm4 oxazol yl ] benzenesul f ona
m de; [2 (tAfledroorethybpftidioe;o- phenyl ani no) -5 - net hyI phenyl] -acetl c acid;
N-(4- N|tr02 Xy-ph h | f ona ;

N[ 6- (2, 4- Hil#1 58&8 %ﬁéﬁ%ﬁ%?e@b f?ﬁs&g%or%p%eﬁ %eﬁiéls oném de or

f I osul i ge; 1_%?_[ﬂg0£ Wﬁl@thl?f%ﬁﬂ g&)@h&l@ﬂ}ﬂeﬁzeheoxo 1

H i nden- 5- - et anesul onam de, sol di um sal t

N- [ 5- ( 4- f | aliftuqpireatiys4H(4-arylsulfenphenyl)3-phinykseanies ul f onani de;

3-(3,4-Di fl uoraq- 0X hanesu phenyl )-5-nmethyl -5-(2, 2, 2-tri
fluoro- et fryft @%fﬁ%ﬁ 64?&4'Y %?PB%% ¥¥7 PCT/ US03/ 00016

(

5Z) - 2-am j sﬁmﬁl[ogmﬁeéa ﬁﬁ%héﬁﬂiﬂs&&tzbw@nbwzknékuhu@mmphenyI ] met hyl ene] 4(5H

- thiazol o e or e one; 3-(fornyl am no) - 4- oxo- 6- phenoxy- 4H
- b enzopyr amiiayﬂﬂoxmbthahé@bmdﬁammy-yl]b@mﬂeslﬂ onamide;
GaR) - 3- (1, 1-di net hyl gira dro- |
- hydr oXy- éSﬂ]iler?lég Shéo’g%/@f)l’-‘?:ﬁobér?i]g’%ze&f 193?1 ~tarboxylic acid;

f—ll- g-[ 123 5021’:‘;_‘([% (%(fﬁl_ﬁq@ﬂ}h%%bém& MEW&B@@M&&@%M&B@] di hydr o- 2- net hyl -
1-[2-(4-fluoro-2-methylphenyl)cyclopenten-1-y1]-4- (methylsulfonyl)benzene;
1-[2-(4-chlorophenyl)cyclopenten-1 -yl]-4-(methylsulfonyl)benzene;
1-[2-(2,4-dichlorophenyl)cyclopenten-1-y1] -4-(methylsulfonyl)benzene;

20 1-[2-(4-trifluoromethylphenyl)cyclopenten-1-yl] -4-(methylsulfonyl)benzene;
1-[2-(4-methylthiophenyl)cyclopenten-1-yl] -4-(methylsulfonyl)benzene;
1-[2-(4-fluorophenyl)-4,4-dimethylcyclopenten-1-yl] -4-(methylsulfonyl)benzene;
4-[2-(4-fluorophenyl)-4,4-dimethylcyclopenten-1 -yl]benzenesulfonamide;
1-[2-(4-chlorophenyl)-4,4-dimethylcyclopenten-1-yl] -4-(methylsulfonyl)benzene;

25  4-[2-(4-chlorophenyl)-4,4-dimethylcyclopenten-1 -yl]benzenesulfonamide;
4—[2—(4-ﬂuoropheny1)cyclopenten—1-yl]benzenesulfonamide ;
4-[2-(4—chlorophenyl)cyclopenten—1-yl]benzenesulfonamide;
1-[2~(4-methoxyphenyl)cyclopenten-1-yl] -4-(methylsulfonyl)benzene;
1-[2-(2,3-difluorophenyl)cyclopenten-1-yl] -4-(methylsulfonyl)benzene;

30 4-[2-(3-fluoro-4-methoxyphenyl)cyclopenten-1 -yl]benzenesulfonamide;
1-[2-(3-chloro-4-methoxyphenyl)cyclopenten-1-yl] -4-(methylsulfonyl)benzene;
4-[2-(3-chloro-4-ﬂuorophenyl)cyclopenten—1—yl]benzenesulfonamide;
4-[2-(2-methylpyridin-5-yl)cyclopenten-1 -yl]benzenesulfonamide;
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6- di oxo-9H-purin-8-yl-cinnam c acid (B-231); 4-
4- (met hyl ) -sul fonyl ) phenyl] - 3 -phenyl-2 (5 H)-furanone; 10
- ( 5- met hylo Brp¥manyl - 4- i soxazol yl ) ; PCT/US03/00016
- ( -nethylpyrld 3-yl)-3-(4-nethyl sul fonyl phenyl) - 5- chloropyrldlne

[
4-
f
I

5
6
5- (4- | HlugreiBidifonyl oRzol-2-3i1]-2-pbhzyl-N-
(5( met hy ?%qhgﬂ%aﬂr%l}/mﬁ%@?%?)xa[zgl y&?’;h&?ﬁ ?‘p}?l?wonyl | yléll]- H 1} (3
| uor o- 4ameﬂathyphenyl) 3 -di fluoromethyl)-1 I—I-pyrazol I - 15
benzenesul f opam de;
S% 6, 8- dicH-er u‘i‘oﬁlan]f)T -%I‘%%?XI?PI"“%PPTHBQ%’%&“ zgriagetg;rc 6xy| ic acid;
(3,4-dif hylsulfonyl)phenyl 1
hydr oxy Si #e{t%@mat{éd %ﬁo@hznyl)n%t?l(ﬁngtu?] ¥ on}&gﬁy ]Io]xazo3e(2H) pyri dzai none;
2-trif I5uor@UBﬂhMbplﬁﬂybeﬁpﬁ%ﬁﬁ@h&ﬂsw}“@v})ﬁhﬁrﬂﬂc‘éﬂ %ﬂxia%o &cid; 20

6-chloro-7-(1, 1-di net hyl et 3- b I
ic acid: E4 ﬂuoroi;henyl) 2-met yh 3~ [% (me%hyllsu%n%th Myl]o z&leb enzopyran- s- carboxy

[2-(2, 4-di AEE_«! £ Rudos- I?%Ihﬁﬁ?@aﬁylwt@mho%%ﬁlmmbbﬂbmﬁwuﬁbhmm acetic
acid; or sofmer, ceutically acceptable salt, ester_or prodrug
t her eof . ﬁ&hl%f@?-@dlahﬁmhyletﬁ)&h) D@)ﬁ@rombﬂlwrzlz}rlsbmyp%@ ﬁr?ath%ylﬁ%%%?:

phar rraceutl cally acceptable sal e tically acceptable
sal ts" ref@ﬁhlof%gélﬁ-lth% ZpInéblaF%etﬁ%fIrﬂgI%%F% fﬁgccept abl e
non- t oyl ¢ 539 l%eﬂh $80rly %ﬂﬁﬂh&ﬂ%ﬁﬂﬁnﬁnﬂsp{w@@h@n&ases and salts

prepar i no I C ac and organic  acids. Salts derived from

i nor gani ¢ HapRso- Emﬁﬂwiematmmﬂuhbemﬁmpymn -3-cabokylig adidrri c, ferrous,

from " phar behelenm %ﬁii&&'ﬂg@?@%ﬁﬁ%ﬁﬁ@ e R oS o0 Vo,

primry, 3 14 _ kSt dB¥hIT e Syrasdi DS ijbdizesbsalford@sdé;ncl udi ng

natural |y %(E§EI’I’I n @ﬁﬂ am ?{gs gr{/rc l'ic glr]n nes, such as arginine,

bet ai ne, &f[S-%-ﬂ@oroCétlﬁidtmﬁ,prnyI\)G Cﬂlﬂmmlylbéwhyﬂfbpmmlni ne, diethyl ani ne,

2-di et hyl am noet hanol , 2-di net hyl am no- ethanol, ethanol ani ne,

et hyl eifedi ﬂ&quéeneml@mw%r phol i ne, N-ethyl pi peridine, -39 WO 03/059347

PCT/ US03/ 0 3 3 AGomBibg1-1 HLikRdaa) dryapaitine;

i sopropyl a?‘n(hﬁ‘1 (Igytgrgj f&?yr?é’gh’i‘}ﬁg l ucam ﬁrél hﬁl)rphol i ne, piperazi ’ne

pi peri di nep-pahylan|1n@-(eshylsyl fonyDpladnyd;4- trﬁhuprm@@hyltlﬂé@n F9InE,

triethylamne, trinmethylamne, tripropylamne, and the |ike. Salts derived

fromi norgalﬂmé‘ldém ds include salts of hydrochloric acid, hydrobromc 5

aci d, hydr gij9k ¢, 4fifhrichH By qrARiorbomRRAROR GuRg 1, phosphor ous acid and
20  yl]benzenesulfonamide;

[
4
2
4-
[
y
(
2-

4-[5-methyl—3-phenylisoxazol—4-y1]benzenesulfonamide;
4-[5-hydroxymethy1-3—phenylisoxazol—4-yl]benzenesulfonamide;
[2-trifluoromethyl-5-(3 /A-difluorophenyl)-4-oxazolyl Jbenzenesulfonamide;
4-[2-methyl-4-phenyl-5 -oxazolyl]|benzenesulfonamide;

25 4—[5-(2-ﬂuoro—4-methoxyphenyl)—2-triﬂuoromethyl-4-oxazolyl]benzenesulfonamide;
[2-(2-chloro-6—ﬂuoro-phenylamino)—S-methyl-phenyl]-acetic acid;
N—(4-Nitro—2-phenoxy—phenyl)—methanesulfonamide or nimesulide;
N-[6-(2,4-diﬂuoro-phenoxy)-1-oxo-indan-s-yl]-methanesulfonamide or flosulide;
N—[6-(2,4-Diﬂuoro-phenylsulfanyl)-1-oxo-lH-inden-S—yl]-methanesulfonamide,

30  soldium salt;

N-[5-(4-ﬂuoro-pheny1sulfanyl)-thiophen-z-yl]-methanesulfonamide;
3-(3,4-Diﬂuoro-phenoxy)—4-(4-methanesulfonyl-phenyl)-5-methyl—S-(2,2,2-triﬂuoro-
ethyl)-5H-furan-2-one;
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Salts derived from pharmaceutically acceptable organic non-toxic acids
include salts of Cl 6 al kyl carboxylic acids, di-carboxylic acids, and
tri-carbowgadwsgards such as acetic acid, propionic acidpduwsasieiaci d,
succinic acid, tartaric acid, maleic acid, adipic acid, and citric acid,
and aryl ar@ZxPiaypline6i[fHhibes(htidivethylethy)st-bypdroeyphesylithethylene]4{5HY ds and

the |ike. I%gﬁaggs and%éPr%glgnnceuti cal Conpositions for PV Conbination
Ther apy By {3€01PR% Ph dagpWelopsve anpunt” of a conpound as provided herein is

meant a “ql?-t[9—¥foﬁnﬁa&ixgijf4-éﬁ-€-@g§(w<1%en?éj%rr&b%ﬁ%rﬁestﬁ ésﬁﬁif&ﬁhg@é?e”t sin

conmbi nation wth ©one nor e i nhi bitor “conp 0 provide’the
desired ef f(6aR,10am)e3-(leidireethylhEptehicacn 1 0yE0a-thaltydrgs t Syerixy-a-dindtkyli ef from
or aneliorate PV. A‘I?r &oi nt ed out bel ow, the exact anpunt of the antiviral
agent add Gbkdbenzopdiyiar-coRpelRtbquired to treat PV will vary from

of L he subj et i CEREMSI R SRS, ARSI RS AR R SRR ERERY e

particul ar cxaApd@id-s)e; used, the node of adm nistration, 20 such as the
route and fre.quenﬁy of adm nistration, and the particul ar compound(s)
enpl oyed, &ndoxer@Hrpura-8-yheignamic ackd o23lgossi bl e to specify an exact

"effective jano N Ny § DRfh Al f ective anount may be

det erm ned 4@3‘)@%%}1%}5 &Wﬁ@?e&@% ﬁif&glfg(smeﬁ%rg{meusi ng only routine

exper i nent at(somethyl®@phisi-Aeseal-olgBl conpositions nmay contain the antiviral
agent and COX-2 25 i nhibitor conpoun each in the range of about 0.001 to

d,
100 ny/ kg/ @a@'ﬁl@h}’lﬁmf&éLMI}',?"(4‘m%hn§$lﬁfﬂnylpﬂl¢mﬂh%ch]@ﬁg@ﬁdfneabout 0.1 to 50

nmg/ kg/ day f,01-_4r 4ot il Jose of . about 1 to 1000 ng of each
active ingr4' i@%&ﬁgbﬁ%ngﬁa%g&g%?ggkeéﬁlg?ﬁfﬁmgab?ty.?]’The desi red dosage may

conveni ent IN{[[Ae5ph@BAMB-plbniyR4 dssiapghBplitasBsudfongly; di vided into nultiple
doses adm ni stered at apgropri ate intervals, for exanple, as two, three,

four 30 or 4nBr@-ese-tasetsoppherd) 3-difieorenpthildd El-pyreedifl-nay be furt her

di vi de e j ber of discrete |oosely spaced adm ni strations.
Initi aﬁst ré’gP%ﬂﬁﬁésgy&éanglg Tent suffering fromPV can begin with a dosage

regi men as ($)n6l8aidhisto 2AM BuorbhRetylEIH - 1L Seng&ieaab loirbeRyiid sui@d as necessary
over a -40 WO 03/059347 PCT/ US03/ 00016 geri od of several weeks to several
nont hs or ydddsdifhetophenyd-4chlydrpayr3orethylsvioyerS-fémethglswlfervhiphetsiled or

o et edacTeLLRRLRASET o0ia reatent Wi a comesition of ihe
the art 2-trifluoromethyl-3H-naptho[2,1-b]pyran-3-carboxylic acid;

20 6-chloro-7-(1,1-dimethylethyl)-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid; -
[2-(2,4-dichloro-6-ethyl-3,5-dimethyl-phenylamino)-5-propyl-phenyl]-acetic acid; or
an isomer, a pharmaceutically acceptable salt, ester or prodrug thereof..

As stated above, the COX-2 inhibitors may be in the form of pharmaceutically
acceptable salts. The term "pharmaceutically acceptable salts" refers to salts prepared

25  from pharmaceutically acceptable non-toxic bases including inorganic bases and
organic bases, and salts prepared from inorganic acids, and organic acids. Salts
derived from inorganic bases include aluminum, ammonium, calcium, ferric, ferrous,
lithium, magnesium, potassium, sodium, zinc, and the like. Salts derived from
pharmaceutically acceptable organic non-toxic bases include salts of primary,

30  secondary, and tertiary amines, substituted amines including naturally occurring
substituted amines, cyclic amines, such as arginine, betaine, caffeine, choline, N, N-

dibenzylethylenediamine, diethylamine, 2-diethylaminoethanol, 2-dimethylamino-

ethanol, ethanolamine, ethylenediamine, N-ethylmorpholine, N-ethylpiperidine,
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to determne the effectiveness of therapy. Continuous analysis of data from
such 5 nonitoring permts nodification of the treatnent regi nen during

t herapy swadsas9s4optinally effective anmounts of drug are admvdosverned at
any point in tine, and so that the duration of treatnment can be

det er mi nedgjubdnihb] SudtB¥minkiEstidieg hyenbanhig] Fepropyldmitobiing, schedul e can be
rational l y"nodi fied over the course of therapy so that the |owest anount

of the COXm2thytghideinins, mexphabing, Hperazine PiREE#H S PRy FBHSI¢ERR BLCREC) o

adm ni stered, a o that _adm ni.str.ati i i : ;.80 | ong as
i s nec ess@@neﬁgﬂ%%é%g’gf meﬂ{ﬂaqulg%tt%#ﬁe rglcl:éclﬁliag’ﬁﬂ gfr?ggprgglé%g %%{%glrg .hki'l s0, ?t is
to be Undeﬁat)s%ﬁvwﬁbmtilh&gmb hbidh idRERGElS Ty sthivredcitaitydrebrommicr eased

beyond the above upper level in order to rapidly achieve the desired plasm
concents at acid,. hy@roiodie acitlhetfutia acid, phespharictdcad, phewhewusagidgad tedieer t han

the optimum 15 and the daily dosage may.be progressiy ' during
the cour seS#fs depiyed %f@‘ﬁ‘tpqla&ﬁ g aSﬁeF%/ar]i’Ze %I%P?llgéﬁﬁ ZJ%X@%“%{S%@?@?@%?% a

conbi nat i O?féheeﬂ ycagioﬁgi@w&s\,f il @lrb @i taciemrauAtafoxfiitad@@sugh as nhi bi t or
conmpound( s csh be adm nistereéd si mul’t aneously or at separate intervals.
Wien adm nictie heid, sopiontcaavad fisharic #nid, snedinigjacid) tastganecidorplegagids) and COX- 2

20 inhi bitor. conmpound(s) c be i t i nt i nql h tical
composi 11 oMiDGretin e SupH SnBbE% ARonaropiegeits Sy G GpRiGIMRRe ! oo
corrpoup(g(sgcihpa Nfe GROPOsi tion and the COX-2 inhibitor conpound(s) in

anot her” conposition. For instance the conbination therapy, the antiviral
agent conpDuREs indRlyartna cantivalrGanmyseibns donkY) Combinagion The@i¥omi t ant |y wit h

the COX-2 inhibitor conpound(s). The term 25 " oncurrent | v - t he

subj ect bei ng tBéé@%@n?aﬁfg%Ct’%ﬁ@nﬂP% O&Pfﬁlinﬂo austpr%wﬁ%cﬂhc[rég 15”@%&?[5“ ng the
other drug, -I‘EB)?iCLDﬁ{ N CRRCATUNREE b or TRAR Sntiieal ap&titemt cobtimgioh et ed  t akes
one drug wEhTh the” sanme treat ment period of taking the other dr_ug. The
same treabpestmperCOHR-1 shjritef esrapdundsia promidevks desithdeifectahbe desites
forty-ei ght hours. \Wen separ atgl adm ni stﬁre o herapeutically effective
amount &5 of cEprtimAYLI (o PIY Bl HYE © E%’&?th’(@ﬁne P °COX- 2 i nhi bitor conpound(s)
are adm ni st eregxs%%irﬁecﬂbﬁtfb%fo%ﬂtthe SGbedihtr oI afBVirhagad ahaiceened before
the other as long as the time between the two administrations falls within

a t her apeutilgisitdryompbent jeqairédtbereatlPV vAlltvasr Gpmstbjeet tp yubjedts dapendiggi nt er vall
is a period of time beginnin en one af either (a) the aptiviral -41 WO
03/ 059347 P@ﬂ%@ﬁ@@éﬁa@ﬁ&@fgﬁﬁ%{w 0889131888395")5}1 15F ’(%)S)GY?{QY&?JQ&GS\{%G% i bi t or
conmpound( S)tha't % @eﬂ{g ﬂ?éa%éce 'ﬂfécbamu?ar compound(s) used, the mode of administration,

20  such as the route and frequency of administration, and the particular compound(s)

employed, and the like. Thus, it is not possible to specify an exact "effective amount."
However, an appropriate effective amount may be determined by one of ordinary skill
in the art using only routine experimentation.
The pharmaceutical compositions may contain the antiviral agent and COX-2
25  inhibitor compound, each in the range of about 0.001 to 100 mg/kg/day for an adult,
preferably in the range of about 0.1 to 50 mg/kg/day for an adult. A total daily dose of
about 1 to 1000 mg of each active ingredient may be appropriate for an adult. The
desired dosage may conveniently be presented in a single dose or as divided into
multiple doses administered at appropriate intervals, for example, as two, three, four
30  or more sub-doses per day. The sub-dose itself may be further divided, e.g., into a
number of discrete loosely spaced administrations.
Tnitial treatment of a patient suffering from PV can begin with a dosage

regimen as indicated above. Treatment is generally continued as necessary over a
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mammal and ending at the limt of the beneficial effect in the treatnment of
PV of the conbination of (a) and (b). The nethods of adm nistration of the
ant i vi r al wagsrises4conpound(s) and the COX-2 inhibitor conpaomd{®pomay vary.
Thus, one agent may 5 be administered orally, while the other is

admi ni st er edriby of syveiat weeks tA seypea imianthsanrtyears vagketht corditib@vedismode lahan one

recomrended dosage_ range, . particularly for different routes of
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i nhi bi tor 0N ) i r 1.l Ladi Vi l.y..or | i nation
w th ot her Ognb”dﬁggﬁéc\sﬁv}eg Ogggr?tf%fag%gﬁi?g?&@m a}ﬂyg)éﬂ#ﬁ%%l & Arngnségﬁggf about
5 to about HOQRatE &Ordatmdd choBy dmeinghéd. dayhis Mayethp tehieablegingdioind 10 to
about 750 ng/ kg of body weight/day, . _and nost conveniently from50 to 500
ng per uni tdogivg aghedplsican be ratiogallynpdifigd querdhe eenrse eiherepesaibstdles of active

bei ng. ¢ r eat SURLNHS TR rAUEOR PR e P W TR s Cven 3T Ton G0 e

antivinal apgidiseded, AndFolRhdtQEnGHHERAAGS SontinhEEoKIP TR 1bhO4 is A€cekky

t herapeutic use nmay al so conprise one or nore non-toxic, pharmaceutically
accept abl e tearceessfullydreat thgiconditior eediprdeit s. The term “carrier” material or
"excipient" hergin.ne an ub e, .nat. itsel.f.a therapegutic agent,
used as. & carr; ity g bo FEE A ot B o ST very

of a therapguéised BRAH thenbdvs Upped tdvePin ordétde dagidyachibd e dediteiGsma -
conposition to inprove its handling or storage properties 25 or to permt

or facilit&pecehptinn: i Omthgfoterdesd thminitiabflosage magrbgsaiallpighan the epEMYSs Cr et e
article_such,as a.capsul e or. tablet.suitable for. or,al adm nistratjon.

Exci pi dt s HAFe PR RGeS T heaoursi e bERard htin i esRindiopapicy

di luents, dbsdnat@dnant partidhiaesin@tioagent s, adhesives, wetting agents,

pol yners, lubricants, glidants, substances added to nmask or counteract a
di sagr eeabl e t adt &combydben therapydhe antéiess agant sefnpeinelés) aad §0362subst ances
added to inprove appearance of the. si t:l.on, ceptabl e excipients
Tnctude | acnigter BRBPEARS Gpde iy GaTR Sl fihutEs IR pEAE FiGH ol <
acids, cel Whasfimigisteydd eotRifeouslR e, antitvaal hgermebﬁpom_gﬂj Qa6d wozsbear at €,
magnesi um oxi de,  sodium and calciumsalts of phosphoric and sulfuric

aci ds, 2gel mhﬂm,torg;@@@pgn@mﬁang)g@pqmcmltgql HHe a st harmaceutical composition

or into separate compositions, e.g., antiviral agent compound(s) in one composition

and the COX-2 inhibitor compound(s) in another composition. For instance the
combination therapy, the antiviral agent éompound(s) may be administered
concurrently or concomitantly with the COX-2 inhibitor compound(s). The term
25  “concurrently” means the subject being treated takes one drug within about 5 minutes
of taking the other drug. The term “concomitantly’” means the subject being treated
takes one drug within the same treatment period of taking the other drug. The same
treatment period is preferably within twelve hours and up to forty-eight hours.
When separately administered, therapeutically effective amounts of antiviral
30  agent compound(s) and COX-2 inhibitor compound(s) are administered on a different
schedule. One may be administered before the other as long as the time between the
two administrations falls within a therapeutically effective interval. A therapeutically

effective interval is a period of time beginning when one of either (a) the antiviral
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WO 03/ 059347 PCT/ US03/ 00016 pol yvinyl -pyrrolidone, and/or polyvinyl

al cohol, and then tabl eted or encapsul ated for conveni ent adm nistration.
Such capswices/08934r abl et s may contain a controll ed-rel ease pdTowSIBMIGLSE ON as
may be provided in a dispersion of active conpound in hydroxypropyl- nethyl
ceIIuIose,aQﬁiaﬁﬂﬁﬁmﬂ@mh@@gthaGEHQQ@MﬁhmsemﬁkbhmﬂﬂﬁbmdmhéMawﬂhaEor oral 5
adm ni stration, the pharmaceutical conpgsitign nag be in tq§€&8 m of , for

exanpl e, amatall end enrdingat the limijd dhshbepgtigal gffegtinghe freatgent ¢ Pfer active
i ngredients be dncl ﬂp LLion. [idoh gt t he oral
dosi ng, no?cgﬁr%éﬁtb%?#(?%aéﬁgg' 16}% r%l?tgﬂ(g&%ﬁf)a%&%%k%{gg edrflfttﬁgiﬂ{rg%ﬁﬁgtgn may be

admi ni st er gghnpourAY afdiWHR-7 @bibéor tdinpdvad(spmay ohrya THissoeagedtneyl 10
conposi tion adapted to such a route, and in a dose effective for the ‘
treat ment beadmuéstiredrorallyompitssthe pBhes isrpdininistisreddydrSFEON- e adni ni st er ed
parenterally, e.qg., ..intravascul ar|l i N ] ously, or
i nt ramuscul ar | y? BEHIRAFETASFH 1Y, bﬁ’ilosr% E@E%(r)l%?e%sa |4r%e%§?%g?%aﬁl,@&dext rose
sol ution, gL WALAY fIFAYFRENYSREs 8Bk, CerRlll &1 offfctiveuiatutafs f or
parenteral "admnistration may be in the formof aqueous or 15 non-aqueous

i sotoni ¢ stlesaigt ef antjveret dgont cwipennd(ss csheradgpeinigredisdividiaBeosiy| ut i ons and

[ b d teri. wd . -
oo of 1 Remplanonpt Dtegind G kil sBREOEI R ckuPRE B Bt 09, O0S 20,
oral agm nishiatd ot 166(?@%?%@@%@, diczs plevadbliynby@tierno apaltyet hyl ene

gl ycol , propylene glycol, corn oil, cottonseed oil, peanut oil,
sesare oi | 75henpfsy ofdlody weight/day audmpet eonverienly, fremd0de SOQMmedRes UBGf f er s.

Q her adjuvants _and des, of m.ni strati ar e a i del y known in
the phar madewer &4m a‘g‘;c)n.er ?115( @b%_gecg%%f’ﬁgﬁﬁg?salgﬁ8f§ﬁ§“%@g8¥¢rcal conposi tion
can i ncl Ud@oﬂ?@uﬁgs), dBELadihsYerEPIndRGGIS or SN CnMindiRney EKther dddhi bi t or s,
and one or nore ycl ooxygenase-i nhi biting non-steroidal anti-inflamatory

drugs ( NSArRjvira2 5gdix eorpp@md(s), wijldiedotyarangsel dbaht bia dheyt N kel ude t he

wel | - known_conpou aspirip, .indo ci,n i ndac...,et.odol fenam c
aci d, I n@?%h‘,” ngr? Yol'] ,Pre’%ffa(]?ll%%&w?q iyt Z#He]ﬁlg BP0 %1%1@ gﬁa prof en,

ket opr of enamﬁﬁi%?{c%ﬁb&ﬂerftiﬁ&h B0 800 metpet it Hokabé R Ghis tPbE axderacdd

t enoxi cam phenyl but azone, apazone, or ninesulide or a pharmaceutically
accept abl ettmatite dosagde of sciitvie vemppngnt(etimay vatyaslepesiding ypoa the eeirerentsof

enbodi nent of the invention the NSAID i el.ected fromthe group conprising
i ndonet hacP#eh SiuBlfﬁtrlE?F%t,re E?l?eVFFf}'r(aFit er‘élfagﬁnfg?tloﬁlrt rof l urbiprofen. In a

still more  prefesicheRedhiRial £id COX-2 BitesHor 0hmbbend¥SAN cbsiposition

nitroflurbiprofen. In a i .
20 for therapeutic use may also comprise one or more non-toxic, pharmaceutically

acceptable carrier materials or excipients. The term “carrier” material or “excipient”
herein means any substance, not itself a therapeutic agent, used as a carrier and/or
diluent and/or adjuvant, or vehicle for delivery of a therapeutic agent to a subject or
added to a pharmaceutical composition to improve its handling or storage properties

25  or to permit or facilitate formation of a dose unit of the composition into a discrete
article such as a capsule or tablet suitable for oral administration. Excipients can
include, by way of illustration and not limitation, diluents, disintegrants, binding
agents, adhesives, wetting agents, polymers, lubricants, glidants, substances added to
mask or counteract a disagreeable taste or odor, flavors, dyes, fragrances, and

30  substances added to improve appearance of the composition. Acceptable excipients
include lactose, sucrose, starch powder, cellulose esters of alkanoic acids, cellulose
alkyl esters, talc, stearic acid, magnesium stearate, magnesium oxide, sodium and

calcium salts of phosphoric and sulfuric acids, gelatin, acacia gum, sodium alginate,
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conbi nati on therapy, the antiviral agent(s), COX-2 inhibitor conpound(s),
and the -43 WO 03/059347 PCT/ US03/00016 NSAID(s) can be adm ni stered

si mul t aneosd3yse7at separate intervals. Wien adm ni st er e UsmBhoEneousl| y
the the antiviral agent(s), COX-2 inhibitor conmpound(s), and the NSAID(S)
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t her apeyti SfvelibBe bRginitat Ng when one
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(b). The neRtFRYAECUSHIYaHHsaRFEPR gtangqaplypr ippamuseriaghyy Xor BYENPRL) | and

the COX-2 i g&or atf»a}?foncﬁﬂ]? ; i, d@ﬁ&’os\é%BMﬂoff mis\waterﬁgéé' RORRH afR¥ERbIe

adni ni ster & e other is adm nist by injection. A
speci fi c achiriee E@mnﬂatmy fdsrqmeenmraleidnhmﬂtmtm mex bhimshel édnmdafsqyeousange,
particularly for different routes. dm nistration. Sﬁneral

l’r\' an
ef fect ilie ARBUARCQYP isoeigderly énJS‘Ftl TopS PHYSBESIARSy aeeg8 t‘%’gﬁ adg cox-2

i nhi bitors, A hpahd 8hmbtetdt NSAI D,
will be in'}t &Qg#g@%@g%%ﬁ%&%%&%%@g %%L%Sggrr%meggg@ %ody wei geht/day,

nor e pr ef erlabdayriabontilidhis merdvoad ft56e ngmkg?omiulatbmdfonmawrtlmayatlfmnd nost

conveniently from50 to 500 uni t form IS b
under st ood é’f’mﬁ’ﬁ%n‘}fdg%}’g%dlgggl‘%gﬂ? te& ?Itesgly‘i%yprﬁ}@??ﬁecfg%cé)ﬁdi ng upon

3?r ;lhel rﬂ?g%'ttll{agme RS A, cSRReI, BEAnuP 811 NGsdh &6, asdn AN d1dohsl, s&N@hi ty of the

20  chloride, and/or various buffers. Other adjuvants and modes of administration are
well and widely known in the pharmaceutical art.

In some embodiments, the pharmaceutical composition can include one or
more antiviral agents, one or more COX-2 inhibitors, and one or more
cyclooxygenase-inhibiting non-steroidal anti-inflammatory drugs (NSAID).

25  Examples of cyclooxygenase-inhibiting NSAIDs include the well-known compounds
aspirin, indomethacin, sulindac, etodolac, mefenamic acid, tolmetin, ketorolac,
diclofenac, ibuprofen, naproxen, fenoprofen, ketoprofen, oxaprozin, flurbiprofen,
nitroflurbiprofen, piroxicam, tenoxicam, phenylbutazone, apazone, or nimesulide or a
pharmaceutically acceptable salt or derivative or prodrug thereof. In a preferred

30  embodiment of the invention the NSAID is selected from the group comprising
indomethacin, ibuprofen, naproxen, flurbiprofen or nitroflurbiprofen. In a still more

preferred embodiment of the invention the NSAID is nitroflurbiprofen. In a
combination therapy, the antiviral agent(s), COX-2 inhibitor compound(s), and the
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For internal infections, the pharmaceutical conposition including one or
nore antiviral agent and one or nore COX-2 inhibitor can be adm ni stered
orally orwopmrosya4er al | y at dose | evel s, cal cul ated as t he HaT@esobasas of
each of the antiviral agent -44 WD 03/059347 PCT/ US03/00016 and COX-2

i nhi bi t or atSAIMs)cand6adnmdiktgred ginedlanadlsly dr.d séparad@inmevkly. Wherammal body
wei ght, and can be used in a human in a unit dos@g{e form adm ni stered one

to four tiadednigtgredpimpltangeusinihghie antivirak agent§noCRe-p drhibiinrcompaend(s),
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W .% The solution may contain other ingredients, such as enulsifiers,
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conposition.jn an nmount o romO0.05-10 wt..%, nore preferahly 0.5-5 wt. %
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can be admiothies thergedThe sdnhey/tregsmerimteaipd iy preferabhy withintwetwedtoats apd updo

i ntranasal I(}/ Pa%eﬁlteral adm nistrations include injections to generate a
systenic eff'SEFEBIOUBY | njections directly to the afflicted area. Exanpl es

of parenteral agyidy ShérdfelyPinigs®rod Hié?a‘ﬁe_ﬁﬁ@a@l‘#%ffeibt’i‘&era%ﬂ&ﬂl@é%ﬁe antiviral

i ntramuscul ar, i ntrader mal . 'i ntrathecal, intraocular, intravetricular, and
gener al i nhgmit@E) theCHX-2 irdsbitorepinpaindisnim the NRAIDS armadmidistarérkont a eat nent
of infecti r cal l.i cati on,

areas .0 ans eadi | y accessiply. by |
such as; fgﬁeé% eél,ufee ,m@él?f’sa(ﬁ‘?fm%ﬂ?ﬁn}b&grfgg%élhgﬁ\gﬁﬁ?o%t _%‘BFe ear
i nfect i ons peiReh AR adnBRBRatBsHd LRI WIIAA aFherbpRBEAIPETIRHS: ARGvaKIAD. |t al so
i ncl udes transdermal delivery to generate a systemc effect. The rectal

admi ni st r athegpeinellydéct teeinfeoyanisof peiodpdsimedragemingTivben onerafieétber (R
adm ni stragoin! B 48%nal8 8 ae28T 9320 1 cORARIRY compound(s) are

administered to a mammal and ending at the limit of the beneficial effect in the

20 treatment of PV of the combination of (a) and (b). The methods of administration of
NSAID, the antiviral agent(s), and the COX-2 inhibitor compound(s) may vary. Thus, .
one agent may be administered orally, while the other is administered by injection.

A specific active agent may have more than one recommended dosage range,
particularly for different routes of administration. Generally, an effective amount of

25  dosage of each of the antiviral agent(s) and COX-2 inhibitors, either administered
individually or in combination with NSAID, will be in the range of about 5 to about
1000 mg/kg of body weight/day, more preferably about 10 to about 750 mg/kg of
body weight/day, and most conveniently from 50 to 500 mg per unit dosage form. It
is to be understood that the dosages of active component(s) may vary depending upon

30  the requirements of each subject being treated and the severity of the viral infection.

For internal infections, the pharmaceutical composition including one or more
antiviral agent and one or more COX-2 inhibitor can be administered orally or

parenterally at dose levels, calculated as the free base, of each of the antiviral agent
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applications. 30 Typically, the antiviral agent(s) and the COX-2
inhibitor(s) are admnistered orally, intravenously, or topically.

Phar maceuwioc@losgaanposi tions i ncluding the antiviral agent (POT/@8vd/ootie COX- 2
i nhibitor(s) may be prepared by nethods well known in the art, e.g., by
means of 248 CON-0 MHIHAI4T 0 RCF BUSRY/0E) Qiderablyriviert 3 lomalkgrof xiangnaldodg ol vi ng,
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as tabl et s comiehtrationl in 2smyesolidionapdid sompagition,eych &9 Hgal @ a powdeivilldies,
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i ngestion a%?“ijﬁQK%éﬁﬁbmﬂfggg%’B#mgéﬁgBgmg?ﬂfgggﬂn5ﬁgu%%gg?éﬁggﬁﬁ%ich may
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Dr agee cor r OV . Wi th suitable coatings. For this purpose,
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Parenteral administrations include injections to generate a systemic effect or
20  injections directly to the afflicted area. Examples of parenteral administrations are
subcutaneous, intravenous, intramuscular, intradermal, intrathecal, intraocular,
intravetricular, and general infusion techniques.
Topical administrations include the treatment of infectious areas or organs
readily accessibly by local application, such as, for example, eyes, ears including
25  external and middle ear infections, vaginal, open and sutured or closed wounds and
skin. It also includes transdermal delivery to generate a systemic effect.
The rectal administration includes the form of suppositories.
The intranasally administration includes nasal aerosol or inhalation
applications.
30 Typically, the antiviral agent(s) and the COX-2 inhibitor(s) are administered
orally, intravenously, or topically.
Pharmaceutical compositions including the antiviral agent(s) and the COX-2

inhibitor(s) may be prepared by methods well known in the art, e.g., by means of
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capsul es made of gelatin, as well as soft, sealed capsules made of gelatin
and a plasticizer, such as glycerol or sorbitol. The push-fit capsul es can
contain thWe® @osyme ingredients in adm xture with a fill errcauedo3asibact ose,
a binder such as starch, and/or a 30 lubricant such as talc or magnesi um

stearate apgnvepRbhAnaking, disdodhhg,igz@iusationndragéd makiapduvigsting, baubidyinge
conpounds nmay be dissolved or suspended in suitable |iquids, such as fatty
oi | s, |i quiedcapawlatifig, entrapping opbilizeeyeestes gr yRigy §tyig enophor, capnul , - 46
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Liquid for 11h @A bdeEaiRabRbitdr @8BS 0Bb BPRIBE SHySioldpdcatipul si ons. For
exanpl e, there may be provided solutions o har maceuti cal conpositions

with the 5aeseptabler airiegeorhprisingerdinibies aokauxiliaries tiidy feifitale prosessig afn wat er
and wat er - propyl ene | ycol and ter-polyethyl ene,gl ycal .. systens,

opt i onal | y RAEF APHY ?i‘g%?@p?%%ﬂ%?fﬁ Chr‘fgﬁlg‘{gfe rp!h% AHAELY- ? fRVbr i ng
agents, st g@ﬁldl%tﬁ{nsisa nfidtit e ENIHRGAB VR hEminIRRtiBALhehal agent(s) and the
COX-2 inhibitor(s) may also be fornulated for parenteral adm nistration,

e.g., by inj ect iFonszal bdrhinsstriatipre ¢hé tha avtivicad ngeni(sp ersd tha fGRX -Grinhibitor(s)
Formul ati ons for parenteral _adm nistration may, be presented in unit dosage

form e.g. %anhe m&@t%isbyoﬁorﬁqmlﬁﬁf[ G °H¥E LORH Wéwhawl?cﬁuté%ﬁlqued
preseryati égceg?réﬁfescaméfp%llﬁ(h 8 iBY ke kRich YahiefQnaBle @i SIHFRANES ONtBe

sol utions tons in oily or aqueous vehicles, and nay contain
f or mul at i ngnventien teebesfosnalated as Sabdgis pdis tpzengssadragdes, aagswesdliguideli sper si ng

agents. 15 For. injection, the antiviral agent(s) d the COX-2 inhibitor(s
may be fofARigRs gOnIFiong et §YEBT SIHEFS, S 8?%5%&’3?%1%11%%06?1&@%&% y (s)

compat i bl e bggg)faﬁéﬁt. al (éarﬁé}yc%h ]S ﬁgfeﬁﬁloﬁ At cO Wl @rmaytbd ARkGoPay  eri ng

agents i ncl tri-sodium orthophosphate, sodi um bi'carbonate, sodium
citrate, Nditeshyflawringapim,esolubflizer, lylsicaet, saspdndifg pgent diindangtabl20 The
conposi tions can also be adm nistered int ;Eaven usly qr intraEeri.t.o eal |

by i nf Ui ofiptegIAlRE 1958 h ANSHIIPFOHEEAE T XA Sty pEUNG® 8r SRR ¢ sycan
be prepar e(flnchﬁcﬂz, 'gﬁttsagé Botqgﬁi'téﬂ%,l YokBs @ Wb &dhtd n@REPoch Greathid, aa¢ a0kar

Di spersi ons can e prepare n glycerol, 'I'iquid polyethylene gl ycol s,
triacetin, lanshe/ductasegectihekrnin, amditol sorbitbls statdhews gelotinli Qtrlil_alpsmondi ti ons of
tSLCe’r S?g\/\/taﬂ(ljla)"al‘%esr%l% El(g\g Sp&étme prgg a_r, %Exl:o% Sutt(éro cl;]rt paolvsl/’]de?, pzo?yrggrg gl?clilva%tploi/y%thty%ngr event

glycols and other pharmaceutical acceptable materials.

20 Dragee cores are provided with suitable coatings. For this purpose,
concentrated sugar solutions may be used which may optionally contain gum arabic,
talc, polyvinyl pyrrolidone, carbopol gel, polyethylene glycol, and/or titanium dioxide,
lacquer solutions, and suitable organic solvents or solvent mixtures. Dyestuffs or
pigments may be added to the tablets or dragee coatings for identificatin or to

25  characterize different combinations of active compound doses.

Pharmaceutical compositions which can be used orally include push-fit
capsules made of gelatin, as well as soft, sealed capsules made of gelatin and a
plasticizer, such as glycerol or sorbitol. The push-fit capsules can contain the active
ingredients in admixture with a filler such as lactose, a binder such as starch, and/or a

30  lubricant such as talc or magnesium stearate and, optionally, stabilizers. In soft
capsules, the active compounds may be dissolved or suspended in suitable liquids,

such as fatty oils, liquid paraffin, liquid polyethylene glycols, cremophor, capmul,
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Phar maceuti cal dosage forns suitable for injection or infusion can include
steril e aqueous solutions or dispersions or sterile powders conprising the
active iwgrasdisenr which are adapted for the extenporaneowrCTpusepasdsi on of
sterile injectable or infusible solutions or dispersions, optionally
encapsul at egdium bi pogeheis mdno-,ali or3figlyasates. Stabilizetsimatie ddsdhpethéer m shoul d
be sterile, fluid and stable under the conditions of manufacture and

st or age. THE ﬁlﬂn& H¥rrier or vehicle can be a solvent or liquid

di spersi on nedi gk i S L or . ; I - DAl (for
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| i ke), vegexaiple, thedesnay bedptoViBeDR/ 1S 47 pREMLEABADM B sitioanivitkitiee gl yceryl
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sur fact ant gwc@he%dg)g%téeﬂv@r%ﬁtgﬂégefél?ﬁ?lé ESSSE:E’?’?% ?])p tﬁnaﬁ?%?@%%nénsﬁg%%le can be brought
about by vasrivetsioral asivtibgageits, Ahvaig aaohtsf sutiidterageithikerliog agonaipl e,

par abens, chl orobutanal, phenol, sorbic acid, thinmerosal, and the like. In

many cases, it whe pnibarabagsniehaiddhe 60X infrkitor(y maymise hedermuated dor exanpl e,
, b WV I . Prol d. ab ti f. t.he injectabl
couposi t 1 opeEhEre AR LE bR RbR, SRS i ABRar Bolilol] rBie of “agent <

del ayi ng aBs@fyiticas fof Mirer@dalginnisehtiti MUPHOPROSHERINANE RBLe 39,3t at i n.
Sterile injectable solutions can be prepared by incorporating the active
conpound i H ampoulesqiip ewltidpierioniaiersh vidynsradged presersgiveedthewi t h vari ous of

t he other _ji ' u ove, .as required, followed. by filter
steri 11 za FORPERRE S EREMRO TG B3R S o BB AR GV B, ot
sterile i np@ebablehided, uhd 81§ coithia fomaflgingdattiaisidofdsuglendingpar ati on are
vacuum dryi ng_and the freeze drying techni ques, which yield a powder of

t he acti vestphiljriagiand/or gispersiagpedddli t i onal desired ingredient present in

the previously erile-filter ol ut i\ons. r.ent eral adm ni strations
al so i ?\%I ude aqﬁ(ger&&ecg%é’ﬁllﬁ %nrtllglg% agggt\@tag? thes%‘?%%? E%f’bd{g’ﬁ@ 13008 ﬁe as, without
l'imtati onforaub@din aghieduf@oiibh, PréfalabBas Phisidlogidally Ssnfaiite Rifeds or

inhibitor(s). Additionally susgenm ons of the active conpounds nmay be
prepar ed i PIvECloBeRKalinedufishi Suibleduiffesibl egentyimehide itd-seditine| es i ncl ude

f il i ic.f ' h hyl
of eat o anc T PRp G Bl Bicorhondf SRl ik, N PR e RS i AR =17

i nj ecti on guddpenhaigimigemy contain substances which increase the

20 The compositions can also be administered intravenously or intraperitoneally
by infusion or injection. Solutions of the active compound or its salts can be prepared
in water, optionally mixed with a nontoxic surfactant. Dispersions can also be
prepared in glycerol, liquid polyethylene glycols, triacetin, and mixtures thereof and in
oils. Under ordinary conditions of storage and use, these preparations contain a

25  preservative to prevent the growth of microorganisms.

Pharmaceutical dosage forms suitable for injection or infusion can include
sterile aqueous solutions or dispersions or sterile powders comprising the active
ingredient which are adapted for the extemporaneous preparation of sterile injectable
or infusible solutions or dispersions, optionally encapsulated in liposomes. In all

30  cases, the ultimate dosage form should be sterile, fluid and stable under the conditions
of manufacture and storage. The liquid carrier or vehicle can be a solvent or liquid
dispersion medium comprising, for example, water, ethanol, a polyol (for example,

glycerol, propylene glycol, liquid polyethylene glycols, and the like), vegetable oils,
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viscosity of the suspension, such as sodi um carboxynet hyl cell ul ose,
sorbitol, or 25 dextran. Optionally, the suspension may al so contain

sui t abl e wtoadsiosyzaer s and/ or agents that increase the sol WwaT/vsog/oafict he
conpounds to allow for the preparation of highly concentrated sol utions.
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spray in thwtdnty dpeals, foplekdrhple, sudhit, REMEECHH solfunt Eif8Ale. TRR1AgEPSOl 5 may use
a pressurized pack or a nebulizer and a suitable propellant. In the case of

a pressur petparad s injackblekesngsitions eanhpyiseughs abousibydle bsg inthevi di ng a
val ve to deljver.. er.ed  anpunt . sules and cartridges of, for
exanpl e, g§+ﬂ§¥ ?Sﬁtlcfngr()?g A %el%ng %ﬁsﬁgﬁg’ﬁ’ %ﬁﬁxaﬁ@q?’oﬁﬁ%1% 0 ﬁetagﬁt‘?'l?‘?fb a

power hasegsugh as | actose or starch. For ophthalmic and otitis uses, the
phar maceutical conpositions may be 10 fornulated as m cronized suspensi ons
in isotonic, pH&Hjusiesthblxsetytioas sanl bawrepased by inspmosdsing thasctivel uti ons in

i sot oni c, adjusted sterile saline, either w.th or. wthout

pr eservat | JonBShiHh B Bl Gl afrbrihs SR arver ot e gpher

opht hal ni ¢irdggifentd dtumecpdted ARRR S 16 @kircdOrMaHEd ibg MdtePBYriAthRr Mihatad in an
oi ntnent, such _as petrolatum In addition to the fornulations described

pr evi ous| yof si¢rde apwiess fer the geepesatipn ahserile Snje¢ieblegutions; Hidgirtforr¢d) nay al so

be fornul a epot preparations..Such. lo ct.in ormul atj ons may be
in the or%%g’\paiss ?r%ﬁ’ %%&"I‘]‘%SV%%‘{%Mg ag@é%%%%minan% %8 z‘é’hicﬁhi bi t or (s)
may be for gldal Rilvde@bf thiastiveomprdint fdThRY £ldi@daPBestell it Rbt@entPO! yITEr S,
hydr ophobi ¢ materials, or as a sparing soluble derivative such as, w thout

| i mi tati onin the Biggiouplylsierdeifilipied selations. 20 Additional |y, the antiviral
agent(s) and th X-2 1 nhibitor(s be, delivere sing a
sgst ai( nZad- rel ea@teh 3%3% %tﬁ%atféfg‘ﬂn ﬁéa%l ﬂsg"?%? ihslydp 811%33&%5%3{{%1}% ‘glasw HHve

soluble form, such as, without limitation, a salt, of the antiviral agent(s) and the COX-

20 2 inhibitor(s). Additionally, suspensions of the active compounds may be prepared in
a lipophilic vehicle. Suitable lipophilic vehicles include fatty oils such as sesame oil,
synthetic fatty acid esters such as ethyl oleate and triglycerides, or materials such as
liposomes. Aqueous injection suspensions may contain substances which increase the
viscosity of the suspension, such as sodium carboxymethyl cellulose, sorbitol, or

25  dextran. Optionally, the suspension may also contain suitable stabilizers and/or agents
that increase the solubility of the compounds to allow for the preparation of highly
concentrated solutions.

Alternatively, the antiviral agent(s) and the COX-2 inhibitor(s) may be in a
powder form for constitution with a suitable vehicle, e.g., sterile, pyrogen-free water,

30  before use.

For suppository administration, the pharmaceutical compositions may also be
formulated by mixing the antiviral agent(s) and the COX-2 inhibitor(s) with a suitable

non-irritating excipient which is solid at room temperature but liquid at rectal
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been established and are well known by those skilled in the art.

Sust ai ned-rel ease capsul es may, depending on their chem cal nature,
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ceteary al cohol canol’, ben wat er. "The antiviral

agent (30 afigniuiged¥dmikronedsusensisns mamtbmcmmddjdadd btaritehsalifigom  of
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admi ni st rapreéﬁablaar astsplitigng in\}FCPtalincaI&é Adipgtpd sigHleplingesth ‘?W%Plb‘i"’cﬂ&?‘{ts) whi ch
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Raj agopal afOXy2gnhiierés)m efOBn‘@ﬁ‘Gdﬁ‘H%htSdo‘I‘tP Pf@dl@n!ﬁﬁab% dith-suitphde  pat ent

N 7545, BB, MR AR S BRIy ool |5t

limitation, a sparingly soluble salt.

20 Additionally, the antiviral agent(s) and the COX-2 1nh1b1tor(s) may be
delivered using a sustained-release system. Various sustained-release materials have
been established and are well known by those skilled in the art. Sustained-release
capsules may, depending on their chemical nature, release the compounds for 24 hours
up to several days. Depending on the chemical nature and the biological stability of

25  the therapeutic reagent, additional strategies for protein stabilization may be
employed. ‘

In certain embodiments, the antiviral agent(s) and the COX-2 inhibitor(s) are
applied topically. For topical applications, the pharmaceutical composition may be
formulated in a suitable ointment containing the antiviral agent(s) and the COX-2

30  inhibitor(s) suspended or dissolved in one or more carriers. Carriers for topical
administration of the compounds of this invention include, but are not limited to,
mineral oil, liquid petrolatum, white petrolatum, propylene glycol, polyoxyethylene,

polyoxypropylene compound, emulsifying wax and water. Alternatively, the
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20 Patent No. 5,384,124; U. S. Patent No. 5,429,824 to June; U.S. Patent No.
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Patent No. 5,352,459 to Hollister et al.; U.S. Patent No. 5,354,560 to Lovrecich; U.S.

20  Patent No. 5,384,124; U.S. Patent No. 5,429,824 to June; U.S. Patent No. 5,503,723
to Ruddy et al.; U.S. Patent No. 5,510,118 to Bosch et al.; U.S. Patent No. 5,518,187
to Bruno et al.; U.S. Patent No. 5,518,738 to Eickhoff et al.; U.S. Patent No.
5,534,270 to De Castro; U.S. Patent No. 5,536,508 to Canal et al.; U.S. Patent No.
5,552,160 to Liversidge et al.; U.S. Patent No. 5,560,931 to Eickhoff et al.; U.S.

25  Patent No. 5,560,932 to Bagchi et al.; U.S. Patent No. 5,565,188 to Wong et al.; U.S.
Patent No. 5,569,448 to Wong et al.; U.S. Patent No. 5,571,536 to Eickhoff et al.;
U.S. Patent No. 5,573,783 to Desieno & Stetsko; U.S. Patent No. 5,580,579 to Ruddy
et al.; U.S. Patent No. 5,585,108 to Ruddy et al.; U.S. Patent No. 5,587,143 to Wong;
U.S. Patent No. 5,591,456 to Franson et al.; U.S. Patent No. 5,622,938 to Wong; U.S.

30  Patent No. 5,662,883 to Bagchi et al.; U.S. Patent No. 5,665,331 to Bagchi et al.; U.S.
Patent No. 5,718,919 to Ruddy et al.; U.S. Patent No. 5,747,001 to Wiedmann et al.;
and International Patent Publication Nos. WO 93/25190, WO 96/24336, WO
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and | abor. Consequently, producing snmaller particle sizes is nore costly
and | ess 20 efficient. Thus, snaller nano-sized drug particles are
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and/ or at PeSUCa substantially simlar Tmax by conparison with an

ot herwi se si | g GOIRASIC iRfahR UL AR o RAOPATiLIGk Ars] adn@sitoass t han 400

nm and/or 10 providing a substantialTy greater Crax and/or a substantially
shorter Tn?éheﬂtﬂy t@QAaR kmahendrtgpaticlotsives mihwstagpenslysincieasnide Fracd®f havi ng a
cle

D25 parti size larger _than 1000 nm The phar eut i cal osition may
al so i htl ueseboftimapeutiseilset 8 OthprPhrPAes Wé@f?’gg%ﬁ? 0Le°¥3$eeéitl§)\(§¥e{parrount,
wherein the, drug i S Bl RO1 S| PRRRE NES. 85145, 6¥A05120R 560, 15580200 by

wei ght of Wﬂn@ﬁ%ﬁ%@%p%e%pgdr}iefgﬁgﬁépzsejng‘%habout 450 nmto about 15 1000 nm

more pref es abk $0BBEM0, A0S 662,883,204665361nm Al ternatively, the
pharmaceutical conposition may_ include _a COX-2. i.nhibi L.or itﬂn@ ene

t her apeut i cal | ySmaHerdbe g PRRRSAIM E1ZC TRqBTES RO P e R R s ol i d
particles Qr?&/ 1.0 %o‘?ﬁééﬂ%}lﬂy, producing smaller particle sizes is more costly and less

20  efficient. Thus, smaller nano-sized drug particles are generally significantly more
expensive and labor-intensive to produce in quantity than larger nano-sized drug
particles.

Surprisingly, it has been discovered that a COX-2 inhibitors having a weight
average particle size of about 450 nm to about 1000 nm (referred to herein as a “sub-

25  micron” formulation and particle size) exhibits onset time and bioavailability
substantially equal to that of a comparative composition having a weight average
particle size of about 200 to about 400 nm, as measured in vitro and in vivo. The sub-
micron formulation requires less milling time and energy than the formulation
comprising smaller nanoparticles with a weight average particle size in the 200-400

30 nmrange.

Tt is further contemplated that certain advantages in addition to cost saving are

obtainable with sub-micron as opposed to smaller particle sizes. For example, in
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average particle size of about 450 run to about 1000 run, and nore
preferably about 500 rimto about 900 nm the conposition providing at

| east a swiosisadtdsal |y simlar 20 Crax and/ or at npost a sultravgosabdiy
simlar Tmax by conparison with an otherwi se simlar conposition having a
wei ght avegaggiopawheelrsiizepaficlkesad thagyldfifratenr faht dispergrioviediady a
substanti al | reater C,,,ax and/or a substantially shorter Tmax by
conpar i sonflwid Featightnlarser seo-sigpn arrticlaser FHheNRIFHF ISP Yt aver age
particle size larger than 10 i kpki on,

"wei ght aver age%ﬁ%ﬁf@ﬁye Hﬁ%pasllguelgtﬁggﬁ[f%%ed%@:a e%léghsﬂfﬁ;cr)isfgrr@%géﬂ\}mﬁ%lh D50

particle shgge is%?@«rm&pﬁlsﬁahﬁaéeuﬁmﬁipb'siﬁaﬁmu&m CO¥eninlobitaramabe prepar ed
by any suitable” nethod of pharmacy which includes the step of bringing
i nto associleripenticaily effertictanvant, edxren thenphibiter i Pesey B selidpaticlesipl e

vehicle. An enbod| nent. of . th [ t __inyentd [ ki i ncl udi ng
a t her apeufPHBE Py 26 PHHEE SIS Ogﬂjg?}ﬁ%ggfn%toéé%’zf@gnﬁﬁﬁ%lﬁ}%g?;&% et(gérlbq)gxarrpl e
cel ecoxi b, aﬁ&u[t 550 S RAbYRDODIng tBOE sittdnpb e ding ek Ledbtrigsudstantially _
pharmaceutical ly acceptable glycol ether. I'n this enbodi nent, substantially

no part of sintike Giandies asmeperribstantiallysimilenlat by ¢@RpPATISAN & 30| vent

l'iquid. -52 WO 03/059347 PCT/ US03/ 00016 .ycol eth ' e
present i nPERTVISH SHHES SPIBPHYLGHV IR f)%f Ragééi? 3F %ﬂflggtf}aﬂf@ Wrég)] ri R2 5
wher ei g, Rl Emd Gt iRIBPERIRATL Y, MGk A4ERstaRia G} tborak Kyl byCL_6 al kenyl ,
phenyl q%r P enz@?agr ou&s,ﬁ%%? no _rmrae t han one _O?}Rl and R2 is hydrogen; m
i s an i nt egempaisod with aradtbervi®; similar ¢pniposiionihaviagerDw particlesizedaiger 20. It is
preferred that one of Rl and R2.is a Cl.4 alk r ou t her is
hydrogen ofh@ 1€ 9%&%;11’1’@%%6}1‘???3?811’8?%‘?%‘} %Yéfsggnc?lfée%a%@g%%%l oﬁ) tﬂllé? and R2
I's a met hyly, QfheRiddlicaly QeBetivelantctn eHepdin @b drﬁ?ls predefit id-solil phidick, preferred
that nis an integer of 1 to about 4, nore preferably 2. dycol ethers used
in conposi tbeut256§ tot HEYpheweight dfwkiok have a gasticlalsizg ofiakant 450 i teaber wei ght

or eror bl y 190006, Tt pg el tsBa0t B AP at) o ARGHAR Mor s teed i n
conposi ti Ogﬁaﬁ{acm aPEGSSRIt ANt RAe IEHX DEnRBR6MMCaHEkpakicyaccept abl e

and nust 15 neet all other condi'tions prescribed herein. Exanmples of
gl ycol s andffgttirecimenhevisrein Hetdrgis fyeseotiadoli pesislss ptingasveightt he present

et on bocli Bk 8 SHEL 0 T gl 0B RO B VR PRI

500 nm to about 900 nm, the composition providing at least a substantially similar

20 Cppax and/or at most a substantially similar Trmay by comparison with an otherwise
similar composition having a weight average particle size of less than 400 nm, and/or
providing a substantially greater Cax and/or a substantially shorter Tmax by
comparison with an otherwise similar composition having a weight average particle
size larger than 1000 nm. For purposes of this description, “weight average particle

25  size” can be considered synonymous with Dsg particle size.

Pharmaceutical compositions of the invention can be prepared by any suitable
method of pharmacy which includes the step of bringing into association the selective
COX-2 inhibitory drug and a suitable vehicle. An embodiment of the present
invention is a composition including a therapeutically effective amount of a COX-2

30  inhibitor, for example celecoxib, fully dissolved in a solvent liquid including a
pharmaceutically acceptable glycol ether. In this embodiment, substantially no part of

the drug is suspended in particulate form in the solvent liquid.
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nonoet hyl ether, ethylene glycol diethyl ether, ethylene glycol nonobutyl

et her, ethylene glycol dibutyl ether, ethylene glycol nonophenyl ether,

et hyl ene wloy@sas920 nonobenzyl ether, ethylene glycol butylpdrewsooatiber,

et hyl ene glycol terpinyl ether, diethylene glycol nononethyl ether,

di et hyl ene gl ycollycdi smébyikefel inehe prdscat vertien prgfeyatdy comfometortie et her,

di et hyl ene gl ycol diethyl ether, diethylene glycol divinyl ether, ethylene
gl ycol nontpoua: et her, diethylene glycol dibutyl ether, diethylene glycol
nmoni sobutyl ether, triethylenepglycol  di ylpether, triethylene glycol 25
nonoet hyl ether, triethylene ngE% ég%%ﬂg@ I %ther, tetraet hyl ene gl ycol
dimethyl ether, and m xtures thereof. See for exanple Flick (1998):

I ndustrial Solvents F?ndbook, 5th ed., Noyes Data Corporation, Wstwood,
NJ. A pseswhbiein R afdeRT ard infepensienidy hedrogan arénts alleylof et dangh ehefy eb|

nonoet hyl ether, sonetines referred.4i0 _i.i}2t.h r{g . a :

et hoxydi gl 6@813’{ EPpPPY, u%%mpﬁebfﬁgn ?rbercf’jfé% aé’)@ﬁ%ﬁf gy‘%ﬁé?ﬁ%} Ee t rtgéeéﬁ%rzlgo

Transcut ol i 0. Gaf § &fAS88eSUrRb 8biano. IR prifasathhical oERTpASRE isans of the
present invention nay optionally include one or nore pharnaceutically

accept abl eCgpakgl grenp snd taeathpl éshydfogen oz 8ICrentlky! gwyp: mplecdrefgiablysd i n
conpositions of t present inyentiaon.include, b a ot. bim.ted -53 WO
03/ 059347 et o ROBOIR. el %gﬁé&i“’“é’t i W?L%?%‘ggl%g%\}se#' fitet hyl
pyrrol 'lﬁionﬁiefélteﬁocﬂ?clrﬁs afl%tege;f%m?'t@abdltﬁQ%@Mmﬁf&%@&h@' , glycerol,

gl ycofurol; ethanol, nyristyl alcohol and n-butanol; glycols not listed
above, for exanpilgopethpsluserkingloypokitions G thepeeserdiiaventioel typirelly BE¥aa ene

BEG. 400 bMRFepRErEIAgh St o | (0h BICoTaRy Aov 511 CRTALe Aoy ol o

soybean oi | 16 AGAR06 16 SHcat YRET IndRStanfiR thEXgemlctheM @by el TM 812 of
Hul s; cap#fﬁ?@%@%ﬁlggﬁﬁﬁg- and di gl yceri dgs%a fo%q%a)}grrgl e Capnmul TM MCM of

Abitec; beompbsitdsrfiticoprasneinveitemhyiist bh phadnceyticell géceplablgtand must acet i n;
pol yoxyet hyl ene apryl.ic/capri lycerides such.as pol yoxye | ene (8)
capryl il&/ capei &l ?%ﬁ‘bc-on_&ﬁ’dmﬁ Bﬁaﬁ‘fr&ege\é’feﬂrﬂe]g’fa I%FS %gé?‘r‘i?ﬁsea%a%%ggg%ﬁ%l of

Gat t ef ossey, MEAL YOI oHpoditisEEs tﬂ@?ﬁeseﬂ? LRRUL SN BcBI CRlt of @lot Yindedd
esters, for exanple propylene glycol Taurate; oils, for exanple corn oil,

m neral oi ko, ethytdne pheetmondmetbplaatiuer, dhylensgsenhdingetbyl adher, efhdene glycol
i anpl.e.Cre orT f _BASF;

ooy S Pk Bk Sty IR TR BT
22& )]/-ISa![ gvgﬁlgﬁggﬁ%cgﬁ&iﬁﬁﬁl Qhed &hi¥n&ElyES méRphenABRIE eliyiink ghubyrate, et hyl
20  monobenzyl ether, ethylene glycol butylphenyl ether, ethylene glycol terpinyl ether,
diethylene glycol monomethyl ether, diethylene glycol dimethyl ether, diethylene
glycol monoethyl ether, diethylene glycol diethyl ether, diethylene glycol divinyl
ether, ethylene glycol monobutyl ether, diethylene glycol dibutyl ether, diethylene
glycol monisobutyl ether, triethylene glycol dimethyl ether, triethylene glycol
25  monoethyl ether, triethylene glycol monobutyl ether, tetraethylene glycol dimethyl
ether, and mixtures thereof. See for example Flick (1998): Industrial Solvents

Handbook, 5T ed., Noyes Data Corporation, Westwood, NJ.

A presently preferred glycol ether solvent is diethylene glycol monoethyl ether,
sometimes referred to in the art as DGME or ethoxydiglycol. It is available for
30  example under the trademark Transcutol™ of Gattefoss¢ Corporation.
Pharmaceutical compositions of the present invention may optionally include
one or more pharmaceutically acceptable co-solvents. Examples of co-solvents

suitable for use in compositions of the present invention include, but are not limited
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ol eate. The pharmaceutical conposition may al so include perneation
enhancers. Perneation enhancers aid in the delivery of the antiviral
agent (s) waoh3tose34COX-2 inhibitor(s) across the skin. As sdTeseBeooié

per meati on enhancers for use with the the 20 antiviral agent(s) and the
COX- 2 i nhi Rj, k¥ §15d0] @fhet htedERBRNN-matehtrobidote njpehels, fandxariplet y al cohol s
are particularly preferred. Exanples thereof .include limted

y . but ~are not
to, et hanoisopiosgpespahalycerpl. 2 yrofenb thgnol, Byesiyl alp 3{1(%1]11{%48{], ment hol ,

carvone, carveol,..citral ih c Ly dre eument hol ,

i sopul egol SYEYF B%ﬂégf%l-a@f’,v@ %%’%éﬁl{éj(r?\ee&roégﬁg}éeg%&{:atg?rpqﬁg%n}éagg?%dqni ol ,

a- t er pi neo oly&thgleﬁ@élyc&@ﬁmm@mommb,ePE@aoosm@rSsmtalne PEGH-600, aceni ¢
m xtures therfeof, and m xtures thereof,., Fatty acids al sg may e used as
per meat § onwéthPAiGE40& being prefermdelsin anddinslrig itd trrgiyreriden 401 §F2Pte has been

di scovered that recoxi p can .b sed as [ | . for other
CIOX- 2V i nhPBIPEYY ﬁC&‘Wﬁ%@ﬂfﬁcg%%%ﬁn‘%&%ﬁgﬁngpﬁeen%§ﬁggr8§9can gé used as | ong
as they ar @%prﬁ]cf/&g%h YfonbDastBlibMeEiqg, fobexAgst CagmamsuICMbf Abitecant i vi r al

e

agent (s) an X-2 30 inhrbitor(s) to the patient. The dosage form of
t he phar mabentyl plehydfompos ididtoyl phtflatd ety elvate: triagetan pebiexydlense any of

th typi [ 1 d t. opi || dm nj di. i t ch,
Lane. caf aptindicspneereRtt enabin PR RS RE (A AR e M = Pot ol
according hf@ﬁﬁéﬁé’esv@rtgﬁétaﬁl%:iﬂgragmﬂ UBE3 (1 0EO megRIRY Gk @iga)bceﬂﬁéshoq s known

in the art e anbun f"the antiviral agent(s) and the COX-2

i nhi bi t or ( gjopslent giyneldaity atifl estpisaforasanple petpy o} javrts; 9ilpAeed on t he
desired anpunt to be _adm nistere t he .properti.es of the i.nhibitor, the
properti es e&MRlAgorn H’é’é‘?r?]dﬂféﬂtﬁ‘gﬁﬁ%cfmgr?ﬁgqlﬁé’ﬂt Y BE6f eet%roéla _r(rlent to be

ef fect ed. 3"@81%%3’11 jéérf@(@.‘i)'&st%%‘@ﬁ])ﬂoféyyanﬁ}ﬁé@ﬂexﬁ&ﬁforﬂﬁBLbeBm@ in the present

i nvention a) a backing layer, (b) an adhesive layer and c) at
| east one @dlybxyjetinlleregiyerandoleate, remmpnEaEXt POiaikiddchmidinindh my be

i ncorporated into_the adhesive | ayer or eparated from ive |ayer.
The badki népWaypby! eHiers pg ?%W@F@Pa§¥§xaﬁ%pl? ﬁ?‘é{f)@%&fa enﬁ%lgp% Hé]gtg %ﬁ@g‘%ﬁl\d’
flexi ble myjerial which can change its formor shape in agreement 10 with

the notion of the subject of the treatment. It includes nonwoven fabrics,
woven fabrics, Tht aharelasewtivdl somapsionfradyr dlesincladel peramaatian eshagestb-ved from

these materials and a polyethylene fil an. et hyl epe- vi etate film a
pol yur et hak€rmMGatipR grhang Sla%/‘ﬁlé‘fh\{eageq%v\fﬂ ?ﬁh%a‘gml’g?@%%eyﬂg X nfdgrﬁ% ggﬁ??l ns,
pol yet hyl e ri'ﬁlﬂgi'tclr@ acrBS pE sEhhaReufthd18Bernlatidh Bitincers for use with the the

20  antiviral agent(s) and the COX-2 inhibitor(s) of the present invention, terpenes and

fatty alcohols are particularly preferred. Examples thereof include, but are not limited
to, ethanol, isopropanol, 1,3-butanediol, oleyl alcohol, thymol, menthol, carvone,
carveol, citral, dihydrocarveol, dihydrocarvone, neumenthol, isopulegol, terpene-4-ol,
menthone, pulegol, camphor, geraniol, o-terpineol, linalol, carvacrol, t-anethole,

25  isomers thereof, racemic mixtures thereof, and mixtures thereof. Fatty acids also may
be used as permeation enhancers in the present invention. Additionally, it has been
discovered that parecoxib can be used as a permeation enbancer for other COX-2
inhibitors. Combinations of permeation enhancers can be used as long as they are
effective in delivering the desired amount of the antiviral agent(s) and the COX-2

30  inhibitor(s) to the patient.

The dosage form of the pharmaceutical compositions of the present invention
can be any of those typically used to topically administer a medication such as a patch,

tape, cataplasm, poultice, cream, paste or ointment and can be formulated according to
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deposited filns and so forth, either as they are or in the form of
conposite filnms 15 derived therefrom The backing | ayer nmay be either
per f or at e @/oabd4ow di f fusi on or perspiration noi sture orpdmypsesoedbl e in
order to inprove the perneability of the skin by occlusion of noisture.
The funct i QpvaitichiEmagbesinesnl iayes art. STheamewnt ofitheantwiral sgewispryd thevel  of
adhesi veness to the skin of the subject. This adhesi veness, cap be provided
by certai n"COXE2 imhihitonts) eantdingd i dbsp ceutigal CopIPaEliigh lsg{i’é?fl ‘Pfhﬁ‘reonol ecul ar

substance are gelatin,,agar. .al ginic_ aci hikAI AL Hhylogglel ul ose,
met hyl cel | 58S ?mB‘HftQQ/Pﬁg‘ﬁnméﬁ?%g%g% © pr%ﬁ%l‘éﬁ: %{;@trﬂg etﬁl‘,t\oql’ptgl y)é%/dsﬁgpr one,

pol ybut adi eatﬁ)trﬁ/énﬁﬁﬁc'e} SRDIME AR Heghenbloiskeffeceol ymers, pol yacrylic
esters, polynethacrylic esters, acrylic ester-nmethacrylic, ester

copol yreer s,  acr lnon-laxitidg exsmypliny petshahatwpm Pe uspdan AePTeRPbINYARHY and
petrol eum resins. 25 These ro ecul ar _suhs 14 her
singly or mﬁlué%%@iaﬁfﬁfk@ﬁ?a%%m%e%‘? %.yer\ﬁ‘xlg r?s‘gﬂ(ré]%t% Sgg%(ntgﬁrggggeqll gﬁ%sed as
the mact onphgRHLal /c?xbfhﬂmffor wihichi fay bERosBAGALLS theadissive laerposi tion

- 0

conposed o % by weight; hereinafter the sane shall apply) of the
rubber conppmend, fr@f if0Mhedivealayerc Kbt bagking kiyer, shavld preferablit bpahingwh of a

fteni t d 0.01- 2% of tioxi t. .
" Sopr ene sEyferEs BittEd Eagur el Enian deeh i A S et e
€IS 1f CCRITRRAABNS, bOnk Shicts 6PMRARhEhGR,_RIANAERdono Ul BfiGsivosa d
copol ymer, - 0 o} I%

a tackifier resin, 5-20%of a liquid rubber and
0. 01- 2% of fafica flahoels stahipandESamRsp@idisadmTespieTivesigmbereanatagals pd a

tackifi [ L d . th b ' | e,

al i oycl | ¢ BSRRHPRpnsEaIBET BT ORs U boHEtpRRFin of B G CE, o

ester, hy gﬂ%?ﬁ%@g{ Qibite AYRT RAGABTISEE RS, PolghitaRAOKilBS liminbndr ogenat ed
|

rosen pentaery ester, cunmaronei ndene resins, polyterpenes,
t er pene- phegkital filesi ansl,soFordy, eitbed dspheatare ohipdhe fambysopwepifstiing ky|

ool ne 1S andebrd e Bon e dnf Back el AR ciftE bRy B BRI altEIAGRT o0
to, dibut yé&%@b‘?ﬁ&%ﬂ&gﬁﬁ%&lﬁ DA ih bRies 6 inaRbigthagerbeabiliny udee skinbut i s
) | P |

not limte qui ara n and petrol atum The above-nenti oned
conmponent shgeciisdil yf moistuad.n trace anounts of netals 10 as inpurities,

decr ease the. ot ShadBapal e pyiesregPaEEeD T BaRr e e o naa i th t he
132\5/ g ntion, & RLAL.$EHUERIEIF NG ARRNT TIHA ARSI veR&O cROb@pRYided by ceheinadhesi ve
20  macromolecular substances. Examples of such macromolecular substance are gelatin,
agar, alginic acid, mannan, carboxymethylcellulose, methylcellulose, polyvinyl
alcohol, natural rubber, polyisoprene, polybutadiene, styrene-isoprene-styrene block
copolymers, polyacrylic esters, polymethacrylic esters, acrylic ester-methacrylic ester
copolymers, acrylic acid-acrylic ester-vinyl acetate copolymers and petroleum resins.
25 These macromolecular substances may be used either singly or in combination
of two or more.‘ When a natural rubber is used as the macromolecular substance, it is
recommendable to use a bomposition composed of 30-70% (% by weight; hereinafter
the same shall apply) of the rubber component, 30-60% of a tackifier resin, not more
than 20% of a softening agent and 0.01-2% of an antioxidant. When a styrene-
30  isoprene-styrene block copolymer is used as the macromolecular substance, it is

recommendable to use a composition composed of 20-50% of said copolymer, 25-

60% of a tackifier resin, 5-20% of a liquid rubber and 0.01-2% of an antioxidant.
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conposition, whereby netals are seized and held by said agent and
accordingly pronoted deconposition of the pharmacol ogically active
conmponent waens/osg34avoi ded, 15 even during a | ong period of ptmowsosgowd t he
pl asters. The sequestering agent to be used in accordance with the

i nvention incl ugdege takomg refihgkatiorcDibove Gteassiay be npotiypddo §pleatmaplesodi um
pol yphosphat e, potassi um net aphosphate, sodium nget zﬁ])ho phat e,

di et hy!| gl atioyélivesatuBatag HydRgaiDOMBATTOMHAIM FFsins; MOgHy FOSPeRY TSP lgh

di hydr oxyet hyl gl yci ne | uconi Ld, 1 cLthi i ric acid. These
are 20 rec}B’Hﬁﬁ%ﬁéB‘:‘l VSH%gX MG ed:r%gﬁgﬁg#oﬁ B&S@ﬁgﬁ)og%g&gg%%si ve base
preparati géknf"a% BNsterShRMrendisiens estirsNpalyetpened, adrpate-ptenolimiesing,hat  can

gi ve satistactory adhesive characteristics (tack, adhesive strength,

cohesi an sdyckabpluticaydrosabos festtsoalpylpeematichebemhandgsips, hgHOCHRPEh are

fundamental to the. final f i ddi t

e e R e e e SR

from such gl dioShyldaqt aiBhgIARIoYohhe GuRTS e thasalrérheg Qo Rofuts, bi  or ()
n

may be present | I'ssolved” or solid form If the active agent is in solid
form it nmyideotdihvisadttagépud pareffinssmdpetrelatiod. particle size, e.g. mcronized

powder or nanoparticles as described above... Suit abl [/ or

per neat i on enhahettovRmlEnEaneieupPoRAnts eeRFall oY gr\a}cge %‘8&%{1?%%@%%?1? of the
active agent; T ﬁ#%ﬁ@&}ﬁ@aﬁéﬂ&n&&%&&ﬁ Rich sesihdlivdagértalatiyg eragsel ect ed
wth th {n|po 0 r

e con ug rélease and the inhibition of skin irritation
bei ng t ak&idl dedteasectha sioteyeatabdlity of plasthepnodeets.i leacedrdanss With/Bat i on, a skin

irritation reducing agent, such as vitamn E  gl.yc i i d or
di phenhydr EFFHED. AlpEA SeqrFagTng pgent ?@W&%‘Pﬁ%@ﬁ%ﬁ%@%ﬁ%ﬁ’ 86616 amount
of the adneslyeyRRERALALY RbwIvht ok HidikWby LiaazRpLA attoridlye agent, to

be spread © e support is generally, but not Iimted to, 10-2000 g/n2. A
parti cul ar plogated decofpbditompotthe pharimvelngically petivesampepent gk iddm can be

designed so that the drug. penetrates . th kin.to deliver tically
ef fect iVe ewnspnge loFs RAOIN §iPIEg © th[eéﬁ%fg Ssi- eesegﬂ%%erg% a%%@ﬁglrb,gﬁgﬁder mal |

subcut aneols, Bda ey iR iRl Al lah R HIT ARIoUssiui ng { he _
system c level's of the drug no greater than the pharmaceutically effective

| evel , prepayptisphat, ssisnepolgphospleits potassiumirheiaphasphashspdititeut i cal |y

effective level. |In another enmhodi pent of the. preseni.inventjon, the dosage
form can b&etaphosphrieniigie yég}Y?gB}ecgﬁy@tOE%q%(ﬁ}r@e?l a%%jl? ﬁ%}}slc %ﬁd’t he antiviral

agent (s) a@ﬁ&y&ﬂ%ﬁy%’gl%'cine, gluconic acid, citric acid and tartaric acid. These are
20 recommendably used in an amount of 0.01-2%.

The adhesive base preparation components should be used in such relative
amounts that can give satisfactory adhesive characteristics (tack, adhesive strength,
cohesion strength) and satisfactory percutaneous absorption, which are fundamental to
the final dosage form preparation. The allowable addition levels given above for the

25  respective components have been established from such point of view.

The antiviral agent(s) and the COX-2 inhibitor(s) may be present in dissolved
or solid form. If the active agent is in solid form, it may be advantageous to use a
small particle size, e.g. micronized powder or nanoparticles as described above.
Suitable solvents and/or permeation enhancers may be added in order to improve

30  transport of the active agent. The combination constituents should desirably be
selected with the control of drug release and the inhibition of skin irritation being
taken into consideration. In the practice of the invention, a skin irritation reducing

agent, such as vitamin E, glycyrrhetic acid or diphenhydramine, may be added. The
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inhibitor(s) sufficient to achieve systemc plasma |evels at or above the
therapeutically effective concentration to achieve systemc treatnent with
t he drug. wiefdsiosgaay of Conbi nations of COX-2 inhibitors andcamsosiemdb Agents
intreating PV The efficacy of treating PV with the conbinati on of COX-2

i nhi bi t or s, anet dBthaRlheivedrepgaths witavr bethasidacdrpomted actiee ageug tabe model s
known in the art. For exanple a Rabbit oral papill|omayirus nodel described
by Chri stesm@doeithtaﬂiuppplﬁlwqﬂﬁﬁé]gybu'ﬁz]@gb@}tedt%%@ 2690 g58H0); a Canine oral

api |l l omavir C e265:

8621374 (\{Iggg)s %&}ﬂﬁ% ﬁ‘é ﬁhgﬁévfﬂr%ﬁgurrrlgl eﬁ @estgl?:agsa ; @HIP%%&Bb” de et al.

in Proc. '\!fés A\f Aot B6 drud{RMetrMed the Win 1593Hved 2320 calleffogival t 20
els e

nouse nod npl oyl ng hurman tissue fragnents inplanted in mc d| scussed
by Krei deameint aftheldeoradh@gySm@TSZlchl%dml cedouyal, BPCHaRTS @ | n

Virolo 197: 455- 458 (1993 nd Br an

2716- 2%1 %@9‘@5})0@%’?5%‘ 8@?“&% Wh%ﬁﬁlf@%t ﬁﬂeﬁp%w%vel (%r%]a% cg[nlgs i rrpl ant ed

in mce de (éét'e ?n ,Pﬁ ShdcefigeaBlly eftbetivh 1oVl Rbferdbly atG3HEmIC 160BORYs Xenogr af t
oyl ng

nouse rmde S enp animal tissue 25 fragrrents inplanted in mce
di scussed iyn tielyhamhacabtically effattiveileedl. Resear ch, 40: 57-71 (1998) and by

P llek et al._ in Antinjcrob. ts Ch t 2001);
Ng\rllv-ehu(raranepr ?m@%@% %’%‘?\C{io ﬁ%ﬂ%ﬁen& glglgp %Ié&hebéoséﬁi 1?Oil)}l\‘flv]ce ( in ?DNAg
87. 8 1% %37111 ms?é}'%bf&?ﬁ% fPdel iR SRR bf tﬁaﬁﬁwlra'f’a@nltds))zﬁfﬁﬂthé Q@)AIZI mal Model

descri Invention wll be nore fully described by way of
the foll ovunngmla)(aﬁmfﬁ@entbuachlsverﬁystemlcnphasda teyels b aratioxe sl tb@fap%@ﬁ'ﬁlbf es -57
WO 03/ 059347 PCT/ US03/00016 As a I[’”ﬁr[zslasurl ng} t(%u skin drug permeation
propert i esef&CtWﬁéo@@B@@qnﬁﬂlaﬁliuP‘éer%}’Ste IEPEHDR ViR %ell was provided

utilizing ﬁ'ijc%g E&hbindSo fb@ mrlﬁﬂi%ltor%thd%rﬁiv%ﬂ BQreahgiPvon as the
recept or skin was thawed at roomtenperature and
punched with a Zﬁmﬁflanerfeatlﬁ'g]EdeemB@pmbmﬁpam Dfr@@?i B igfibifgigand anz
diffusion cell was fill dvvlthl Tween ion. h n

cel | s Hai nertividhageniseae GAS“@WBB%’@%W%&? @fﬁ@ Wrﬁﬁl e%ﬁ %O{i‘% atlHﬁésa?al o)
sul tabl e af\ﬁbtﬁhéﬁfﬁa%h%%;ldlws ShodbhEosplbdl MASHERALLE AinfVIRI6EOLHY:

covered wi an fastened by a clanp. The air bubbles were renoved
fromthe resppt (Jzoomm@hmmbratpam@mmmm dsagead hydNighellsal- 30 i nut es.

COX-2 phar {r/?r%?o%gll %%”5 30605 OS I1 &9(5 a Bovine papillomavirus model described by

McBride et al. in Proc. Natl. Acad. Sci. USA, Vol. 97, 5534-5539 (2000); Xenograft

20  mouse models employing human tissue fragments implanted in mice discussed by
Kreider et al. in Virology 177:415-417 (2000), by Bonnez et al. in Virology 197:455-
458 (1993), and by Brandsma et al. in J. Virol. 69: 2716-2721 (1995); a Xenograft
mouse model employing human cells implanted in mice described by Sterling et al. J
Virol, 64 : 6305-7 (1990); Xenograft mouse models employing animal tissue

25  fragments implanted in mice discussed by Lobe et al. in Antiviral Research, 40: 57-71
(1998), and by Pawellek et al. in Antimicrob. Agents Chemother. 45:1014-1021.
(2001); a Non-human primate papillomavirus model described by Ostrow et al. in
PNAS 87: 8170-8174, and a topical Cottontail Rabbit Papillomavirus Animal Model
described below.

30 This invention will be more fully described by way of the following Examples

but is not limited to these Examples.

Examples
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10 according to the present invention, were brought into contact with the
cadaver skin and the anount of drug which perneated through the cadaver
skin in aw®o3se47peri od was determ ned by high perfor marca/isoguonde
chromat ography. Test Exanple 1 Pharnmaceutical conpositions made up of drug
saturated sol UtAQQ%aS?fofﬁf%hﬁ@i‘ﬁﬁitﬁb sklbdfugrpetth@itiod profictticE 0%4ledl@Eel: et hanol |
et hanol, pol yethyl ene glycol having a nolecular weight of 400 gnd

propy| ene ighipitots, aErape diffesianosllevasaneddes wiizngeadaver shig ag dhegmgnbaae
conpositions wth the _Fr di ffusion cell di ertain
Che drug. TG 1arotgh SPRa iRt it O RePiet it T REG AR up P mada T
Exampl e 2 L dR5ax ABRAWIIEADOBRMMShdrl AMS ravep®r porepatmeehti N an

i denti cal ar?trg%él{grt asﬁ:u%a'?'llg?gl Exalrﬁ)l e 1 and the flux ofpthe dﬁ; t hrough t he
cadavers skifthorBasndetusion cellvesdiled witntérLweph8Oselitip gndithe diffatoshown i n

$Zrh§c§'xi peelyanrged oy ECO Pl TR RO e bt pioT BEF s B 80 400
Sol ubi | i - . . 5.7 5.62 UD
0D 12,8 1 AR LB A e R s b 03/ 059347

PCT/ US03/ 0f8tkhed Hies tlafmpa ik eirdubblphwermemoved bmabepsoenter Brid @pditarasi ng

parecoxib as the COX-2 inhibitaor wa | ated mth a 70% aqueous et hanol
sol uti on adltPwesdp eguifibrats 10 388}111‘%}8%/&8%9 é Egannapﬂﬁlcglccrogg)g Sl(t%ﬁ]fég’cadaver ski n

in the sang npy ' ; &Y kS hio8sht iBteaBRtaeswitd iR dadsek wlihl ity and
skin fHux cfcg%ﬁlgge@etﬁég%%%%\?gﬁﬁ%coxi b a%% 1par ecoxi b pharmaceuti cal
conposi t i offl @k emshemst drar whiochpamienoml through Sescadaver skindn 2 24 hapr gerpdcox- 2

Sol ubility Skin Flux_ (g/cnkd .
ywas determined lgyg high pereflgl)mance liquid chromatography.

Test Example 1

Pharmaceutical compositions made up of drug saturated solutions of celecoxib |
15 formulated with 70% aqueous ethanol, ethanol, polyethylene glycol having a
molecular weight of 400 and propylene glycol as permeation enhancers were made
and used as test compositions with the Franz diffusion cell discussed above to

ascertain the drug flux through the skin. The results are shown in Table 1.

Test Example 2

20 Valdecoxib pharmaceutical compositions were prepared in an identical manner
as in Test Example 1 and the flux of the drug through the cadaver skin measured in

the same manner. The results are also shown in Table 1.

Table 1
Formulation Drug Saturated Solution
Active Celecéxib Valdecoxib
Vehicle 70% | BtOH | PE | PG 70% | EtOH | PE | PG

EtOH G EtOH G

400 400
Solubility 15.2 91.4 | 297 | 33.3 12.7 7.48 | 210 | 23.6
(mg/ml)
Flux 15.7 562 | UD | UD 12.8 144 | UD | UD
(ng/cm?day) +3.83 | +1.49 +4.96 | +0.54
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(my/m) Celecoxib 15.2 15.7 3.83 Valdecoxib 12.7 12.8 4.96 Parecoxib
386 254 164 10 Test Exanple 4 Pharnmaceutical conpositions containing 5%
ol eyl al cotooi3/oayd73% t hynol were prepared for cel ecoxi b, raal/desoxitb and
par ecoxi b. These conpositions were tested for enhanced skin perneation
propertiesresg'ﬁgalwégl ts are shown in Table 3. 15 Table 3 COX-2 Skin Fl ux
Enhancenment— (g/cn¥day) Factor Celecoxib 21.7 4.6 1.4 Valdecoxib 323 21
25 Parecoxib 12pBarnmBedicd] SrifEsitioBeanieinansparespxitieschs CP YRRt i cal

conposition was prepared using different . conbi nat.i . wat et hanol ,
i sopr opanotas fermulgied avits Z)(?% 33}1@;”5 egiaﬁ‘g\%ﬁl%gﬂ&g& hefﬁeglfgpgssg%}lg i 0(1?2\1%6 and skin
per meat i ong enh SRR LRODaiRf s LPHb ELVIASS tbdhexannbabitil ty of
val decoxi bdrggaﬁgﬁs:thgg?%@%y of the corrpgsi tri ?)n togdel i ver val decoxi b across
t he cadavegolghiity ane ghinahe. of Tirecalesyiby saldecoxbrandrparasorigtihermaceutial Wo

03/ 059347 PCT/ US03/ 00016 Table 4 |ngredi eQE@%‘%’VﬁW Water 30 33 30 Ethanol

62 62 30 domenesisioanate SRowWn o GMDIHEY PSS Al cohol 555 Thymol 3 3
Solubility 22.0 18.5 13.4

Table 2
COX-2 Solubility Skin Flux (pg/cm®day)
(mg/ml)
Celecoxib | 15.2 15.7+£3.83
Valdecoxib 12.7 12.8 £4.96
Parecoxib 386 254 + 164

10
Test Example 4
Pharmaceutical compositions containing 5% oleyl alcohol and 3% thymol
were prepared for celecoxib, valdecoxib and parecoxib. These compositions were
tested for enhanced skin permeation properties. The results are shown in Table 3.
15
Table 3
COX-2 Skin Flux Enhancement
(ng/ cm’-day) Factor
Celecoxib 21.7+4.6 14
Valdecoxib 323 £21 25
Parecoxib 1210 £58.0 4.3

Test Example 5

A valdecoxib pharmaceutical composition was prepared using different

20  combinations of water, ethanol, isopropanol, 1,3-butanediol, oleyl alcohol and thymol

as vehicles and skin permeation enhancers. The compositions were tested for the

solubility of valdecoxib and the ability of the composition to deliver valdecoxib across

the cadaver skin membrane. The results are shown in Table 4.
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(my/m) Skin Flux 441 160 287 23.9 302 48.9
Sol utions and gels of cel ecoxib and val decoxi b pharmaceuti cal

(g/ cnkday) 5 Test Ex
conpos

anple 6
itions

wer e prepwoeas/dasd’t ested for their skin permeation propertAGagusodheisesul ts

are shown in Table 5. Table 5 Cel ecoxi b Val decoxib Fornul ation Sol ution*
Gel ** Sol ution* Gel** Concentration 15.2 10 12.7 10 (nmg/m ) Anount 250 |
50 ng 250 | 50 ng Applied Ccclusive Y NY N or not Skin Flux 15.73. 83
3.82 3.36 12 8 4 96 11.3 6.48 g/@ﬁh 4y) Dr ug |n 3.920.79 2.361.06
9.273.84 & 1 Eptderms—(g)y—Drug 2ok 1722051 0.5430. 25 UD
-60 WO 03 059&1356‘;@*? US03/ 00016 Dennis (g) Ug saturated in a 70%
et hanol spIUtT o5, 1% df the gjug inla 70% gghanol, | 3% KLUGEL gel | Test
Exanple 7|5 Cel ecoxib and val decoxib pharmaceutical conpositions were
prepared |n WHithdnob% par|ecoxi b6vas al §o presédt as a per mead® on enhancer.
The flux pf _the celecoxib-and parecoxib—aeross—the cadﬁveﬁﬂ)ﬂ—rr—n'en‘orane
was neasuf ed Hearapaeol enhancenment factdr cal cul ated. The resufts are|shown
in Table J[:'é-Bli’[:a)nelci(flo e 16 22
Oleyl Alcohol 5 5 5
Thymol 3 3
Solubility 22.0 18.5 13.4
(mg/ml)
Skin Flux 441 =160 287+23.9 302 +48.9
(ng/ cm*day)

Test Example 6

Solutions and gels of celecoxib and valdecoxib pharmaceutical compositions

were prepared and tested for their skin permeation properties. The results are shown

in Table 5.
Table 5
Celecoxib Valdecoxib

Formulation Solution™* Gel** Solution* Gel**
Concentration 15.2 10 12.7 10
(mg/ml)
Amount 250 ul 50 mg 250 pl 50 mg
Applied
Occlusive Y N Y N
or not |
Skin Flux 15.7+£3.83 3.82+3.36 12.8 £4.96 11.3+6.48
(ng/om’*day)
Drug in 3.92+0.79 2.36 £ 1.06 9.27+3.84 1.81 +£1.87
Epidermis (pg)
Drug in 2.50+1.53 1.22 £0.51 0.543 £0.525 UD
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Forrmul ation Saturated Cb in Saturated Vb in 5% Pb, 67% Et OH 5% Pb, 67%
EtOH Cb Pb Vb Pb Concentration 15.9 49.4 19.2 49.7 (nmg/m) Flux 183153
74.714. 7 WoBBAST3464. 111.3 (g/ =2-day) Enhancenment 11.5 8. £CTRS0B00014S
illustrated in Tables 1-6, COX-2 inhibitors can be effectively adm nistered
to a pati W, ? prcal applicatijon. Moreover, parecoxib jcan unexpecitedly
be used 38s a D%L atilon enhancer! and increase the transdermal—delery of
sel ect i ve *CO¥ug@ satiragd in 200%0athmo] sdletiaki n. Cottontail Rabbit Mdel -61 WO
03/ 059347 PCT/ USQ3/ 00016 bhit p y be induced in donestic
rabbits by Heefithetdrig 1“&7@? g@?@-@?é%t@gﬁiggfated viral DNA onto scarified
skin sites. Since live viral particles are difficult to obtain, we used a
nol ecul arly cloned viral DNA, which is prepared and injected into rabbits
as descri bpdt bedayte 75 CRPV Infectious Cl one. An i nfectious clone of
Cottontai |l Rabbit PaplllonHV|rus Vg cal | e CRPV@E E. coli

HB101, swas pur chlecodits anshialderexinpbrinass tﬁ?E‘é‘m@ﬂsft % ?IPTSB%W%H“ ( ATCC) ,
Manassas i WosSnHa e fofhe cottontail
rabbi t papllFFIgPrglR/%rercﬁgwﬁé re%?/sé ?fg{l{e%lm(I\lasskelfaélil ?191%%1 The CRPV genone
was i nser tQehcakibtang pdekoib atioss thé cﬁ)da&ﬂr $kin memblranen@pSI meagwred 2ndtheb

reconbi nant plasm d call ed CRPV- Nasser i 98 Plasm d Isolation. E.
col i HBLOIenhameaient fagtorrmwulpiedo T ECSP YRs ?‘f’%i’fb ablgi8i ng LB Broth

(G bco-BRL) containing 100 g/m anpicillin. One drop of the reconstituted
culture was transferred to LB agar (G bco-BRL) + 100 g/m anpicillin and

i sol atjjon streaked. The plate was incubated overnight at 37C. The next day,
a 15 single colony was picked fromthe plate and isol ation streaked onto a

second LB agar plate + 100 g/m anpicillin. This procedure was repeated a
third tine to ensure that only those bacterial cells containing the
anpicillin resistance gene | ocated on the
15 Table 6
Formulation Saturated Cb in Saturated Vb in
5% Pb, 67% EtOH 5% Pb, 67% EtOH
Cb Pb Vb Pb
Concentration 15.9 494 19.2 49.7
(mg/ml)
Flux 183 £ 153 74.7+14.7 108 £ 16.7 64.1t11.3
(ng/em’ day)
Enhancement 11.5 8.4
Factor

As illustrated in Tables 1-6, COX-2 inhibitors can be effectively administered
to a patient by topical application. Moreover, parecoxib can unexpectedly be used as

a permeation enhancer and increase the transdermal delivery of selective COX-2 drugs

20  across the skin.

Cottontail Rabbit Model
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CRPV- pLA2 plasm d were isolated. One well-isolated colony of E. coli HB101l
was then picked and transferred to 2 m LB broth + 100 g/m anpicillin.
The cul t un® 08289330 i ncubated with constant m xing at 37C fraT/@soboeris. The

| og phase culture was then transferred to a two liter Erlenneyer flask
cont ai ni ng 500 pppkBabiliehils may @ ifdudbd inedmidstib kitbitabyl irstealating viralr ni ght at
150 rpm 37C. The next day the turbid culture was transferred to multiple
250 i Nalgetidesaendalitédigeal IRV Alaago sesifiediskingdigs abngo iy Xlrfg paftifles 8% val - GSA

rotor for 15 mnutes, at 4C. . The.supernat ant . i pl asm d
DNA was exdiffisaltdQobtapnivedsed %B‘@E%Pﬁﬁlvc oo &FX\@?I\I%Q 8 élggﬂ@g‘%ﬁ g(li:r ee

Plasm d oSy & i bédse1gmnuf acturer's directions. Purified

CRPV- pLMN%ﬁBK&Hé\%ggg%gﬁgggﬁ%gd in endotoxin-free TE buffer, pH 8.0. Plasmd

concentsrati on @RBY defeetiosr@ondyAtlinfepions clopsof oatenrtgil Rabbipurity by
anal ysi s on an agarose _gel. 30 roce Super coj sm ds
ver e puri fRapdloayings e W’é’@@%d gﬁ??ﬁé{%ﬁl lg‘a &%ﬁ%%l’?‘%\%g;ﬁ%g%&gif%ﬁter 1.6

um, at a fab M- BB Gl CdyIMindsshb, Eipghial Thaesabd 2.5 M Cad
2 during at%ié\n?ﬁnﬁg?lrrlg%batl or% at 2&)%od The )DNA-coat edpggol d particles were

pel | et ed atREY iRRE: wiraldmd fBin the avttohted rativitgepillomesvigyst Wastoggen B2 WO

03/ 059347 PCT/ US03/ 00016 et hanol, and resusgteadetﬁjl gt lzs'%é%fMZWg gold/ m
et hanol . TteiDRAsEs H)-h AR CRPY Senemeiva Wkied At g gabbd P64 227 secti on
of Tefzel tubing. (1/8' LB called BRPVI-PLAD (8hsseli aggd)er )
(NtMas{Oer-@@b?gﬁa#ﬁf%?fﬁ%fﬁsﬂégr |%:rﬁi§scav\ere al IicS])L\Ned'(lltiroSS sett,l)e onto the
bottom of the tpibimig IsslatishE. eslhEBI0] warstainire CRY NenlA L wastscopptifute

peristaltic punp. The tubing was then rotated at. 20 rum for sina

devi ce (Bi wiRegl.B Broid. (GilresB b@ﬁt@nﬁgéppiuﬁzi‘[ﬂean?m&‘%ﬂbl(ﬁn%%’ﬁlosgbever t he

inner walls of the tupbing. Rotati 4 PiNAm was

dri ed undefecenstigiizq ﬂﬂ@ﬁ%g@? E%Ig%r(rﬁ%qﬂ it aﬁﬁ@x&%@—%@ﬁf{%{% at f5e(i)lﬁrr§1 /mn.

The t Ubi g, Yisoiaié P @kl OTi/ el RRGAAISate0 oemRtet s °Shalle' nexiabnt @i ni ng 1
mg gol d.

ug DNA/ 0.5 g The shots were | oaded into a 12-chanber barrel of 10 a
hel i umr i viagie delong svaSpivieDéioinvihe plaeariddsolpBioyergked orio P speaRdiltd 4lel .

Femal e New Zeal and White (NZW _rabbits, each wei ghij . reused.
Wat er and blaght W(blég/n}l&@é’i“i%’é‘h IWP%edBFeo\\/’?SdrgHeaé%Pﬁl g’%{ﬁdtztbl% EIg—%lrsyﬁgiﬂ‘riaetlI DNA

i nocul ation,, r.abbi T HELIEEA MYiRO s RtSbE pémdoated ot thee of

ket am ne lgﬁlﬁ;tllgtgglct:’%‘fs(gﬁr{\iﬁ gll %ﬁ%@%ﬁg(tr), kl;11010 ng/sm a%d xyl azi ne (Anased(r),
20 mg/ M) . CRabbpLA2 plemed shreviedated. Oacwelltisolkted sdlong of Buenli HBILP! Wafroved by
th f NareT depi | at t. The CRPV-plLA2.cl ' gol d
p a?t iuileeg mn:};qu/jli é& gafq%ﬁqagl tg rZymf‘Eﬁ r‘t])roth +hl%0 lLg/ml gmplcﬂﬁn.o e Aetéhs €7 90

20  incubated with constant mixing at 37°C for 6 hours. The log phase culture was then

transferred to a two liter Erlenmeyer flask containing 500 ml LB broth + 100 ptg/ml
ampicillin and shaken overnight at 150 rpm, 37°C. The next day the turbid culture
was transferred to multiple 250 ml Nalgene centrifuge bottles, centrifuged at 6000 x g
in a Sorval GSA rotor for 15 minutes at 4°C. The supernatant was discarded and

25  plasmid DNA was extracted from each bacterial pellet using Qiagen's EndoFree
Plasmid Maxi Kit according to the manufacturer's directions. Purified CRPV-pLA2
DNA was resuspended in endotoxin-free TE buffer, pH 8.0. Plasmid concentration

was determined by UV spectrophotometry and purity by analysis on an agarose gel.

30  Gene Gun procedure. Supercoiled plasmids were purified and precipitated onto gold
particles (average diameter 1.6 um), at a ratio of Tug DNA:0.5 mg gold, in 0.1 M
spermidine and 2.5 M CaCl ; during a 10 min incubation at 20°C. The DNA-coated
gold particles were pelleted at 12 000 rpm for 30 s, washed three times with 100%
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the epiderm s of anesthetized rabbits using the Helios Gene Gun at 400 psi
pressure. The inocul ated skin sites devel oped varyi ng degree of redness
al ong wi t wosmrosodarown 20 col oration due to the presence ofpdimesogobdude
particles both within and on the skin. We inoculated three sites on each

flank for eﬁlghé?lt ahd Ruspbdediat 29 gMENA AP pbIt/mll atienol. She DNAtgobl-cthenad i nspect ed
weekly for 8-16 weeks, depending on the experinent desi rube

_ _ a4 ns.. Fo
nunber andusieasionvapaiodhesdeastost 23 rfartiancRialeizch BodE % rP‘E%q@“e@aWE{e&
recorded. |myediately after injection, [ gni zabl e by
redness ar?’@zaﬁnte%‘?e%?@{er)a(ﬁ\@ﬂﬂ% erfgal‘rﬁtm%{rﬂg%s{égtg? 55‘%?35%%%@? lﬁ%‘ﬁfﬁtrgf ace of the
skin. Six s?ft‘flie(g)nﬁj hE$ofGh of Alhbing Wed theicliamol wak thadevacontad asieglasi t es showed
smal | pi nk nodul es ? 10 nodul es per site) of about one mni&gdi{a ter as
early as ipridt8ltidaympp@he ibigwasthewretatathal %) wEsiondl s i  AeFERCHORY Ut he rat es

of papilloma fornmation between sites .inoc : g. 1. In
ex pgr Pnenthl@))\é?Siwdé‘? disfyi gfettgg g?lii(%%lyioxgﬁk}??ﬂrﬁga@@?&%g?ﬂ%ﬁf@ggﬁﬁp gbbi ts 30

formed papil| QMBS AQY8H 388 dabd ifder RRbnEhdcRs biZekih phipirbganges/ 24
sites) at W%suc?) vveeél\liggtﬂ%‘]tggr a%’lnocul ation. Simlar findings were observed in

the secondiesiverdil @5250Anl/mim Thewsshs wposhiced e it denghs torgeacial ghothesi on ar eas
wer e about 10-100 mm2_and these . increased t.o 50-.500 yygv L opeeks and
-5000 rmP doptaiEngagdPNYd mécgo%&g‘éﬁ%%ﬁﬁrf 1&@%%6%'%3? %@Tg%e?h%%oati on. In
both of these. st W DRSS ik, Ul ability in the size . of
warts 18r oaqﬁl&cgl&%hanlg%eélqg%bggegm ean?lﬁr]al s and anong the six sites fromthe
sane aninmal. W noted that warts appeared earlier and grew at a faster

rate in some ani mals_conpared_tq o [,S . rtNC us = Dk abbits,

this vari aRatbit Vadels FepalsdyyeZe arth@tﬁ Oﬁszgb‘%\qﬁee ngquéﬁl m%%%?q{sg{ atus that

is known tg aff@&t\yé{@f &dlﬁ@%’ﬁﬁé}%@d’iicﬂoﬂv &%ﬂe'ﬂr&aﬂecﬁaﬁiﬁﬁiﬁ@@..ﬂﬁa@ﬂaﬂ onas wer e
s

recogni zab‘f'%reéllsos‘ y I n no animal s by four weeks after inoculation. A
f ew addi t i OR@ inbeghts rabbits obsemesthétizeilivy adovinisterieg 4 MaxteEe filebdingr up to

about 7 weeks. Histol ogic evaluation Qf ]Jesions collecte t hanasi a
vl . Chadpiros (Kot PL D0 e DGy lar s STHF e e Ay 1es!
hyper pl asi g, agant10sl.3 RAl AELaHOA i ABlovdilyl MGG UaLA Not shown)

The present® was confirne y in si'tu hybridization staining
of formal i fefilateRfaddns The CRINPIPES2 dbiksonnearserayold perticlds WewsrnjepiapintPomas and

(o, T ATDe cheThe st R e T Pere el il KBSk ora
AAC AGT O hobhal (k@ e 84 4RRpER v g of R&ines3AYorke/with some brown

20  coloration due to the presence of the gold particles both within and on the skin. We

inoculated three sites on each flank for a total of six sites per rabbit. Inoculated sites
were inspected weekly for 8-16 weeks, depending on the experimental designs. For
rihe number and size of papillomas at individual inoculation sites were recorded.
Immediately after injection, the target sites are recognizable by redness and an

25 outer area of faint traces of gold on the surface of the skin. Six skin sites per rabbit
were injected and inoculated sites showed small pink nodules (~10 nodules per site)
of about one mm in diameter as early as 16-18 days post inoculation. There was no
difference in the rates of papilloma formation between sites inoculated at 350 and 400.
p.s.i. In experiment one, 24 of 24 sites (100%) inoculated in four of four rabbits

30  formed papillomas, with an average of ten per site (240 papillomas/24 sites) at four
weeks after inoculation. Similar findings were observed in the second studies. At
four weeks post inoculation, the total lesion areas were about 10-100 mm? and these

increased to 50-500 mm> by eight weeks and ~5000 mm?> by 16 weeks post
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genes. Using this PCR assay, CRPV DNAs were detected in papillom sanples
collected fromall stages of papillom growmh (data not shown). COX-2
EXPRESSI ONO @B@%9337protei n plays an inportant role in infl aamatsoemoand 20
incell proliferation as a result of the stinulation of prostaglandin E2
synt hesi s, A ke¥n FEBEHIOE (Rbe RaM floap® vierdbservad amtliedrvaiigbilityen thersate i nduced
hyper pl asi a Ichis related to the ability of the virus to interfere with
the regul afinants pfoduoedrmhongdiffersptanimatspad grione Hheis ssrsi TR ﬁﬂaéﬁ@f’ty of COX- 2

may be involved_jn th t hggenet | chanj £ evd I d abnor nmal
cell gr ov\,taﬁlna%ld%%G@F%H%EWF%PRWS{?@F?@SE%F% t eaqg %{gé%:r? Ltgfu{]gdgﬁeﬁost response

Lo i nf ect i.AfeqelhBle) RARKEOTEIC WS uRiQuebRa ribbitsallsovatiatior nbut e to the
over - expression o COX-2 in wart tissue. For exanpl e, certain viral

prot ei Bs mayponbedilikelytduy td drmchostgrumene staty belss SROWR toefech Watt o

papi | | omaviruses, two _proteins, E6..and E7, ar n host cel |l
mat ur at i orfexplaPgeniiplincalsgitings Eaﬂlﬂ%ln?so?]%f?(@%nﬁgﬁ%ésgwgl}l %Ig)%t hyper pl asi a
and papi | | or fif &eisiodl APNwERIditforhhiesibh1ate BEscBbanicl
subsequentan?fgélrsg%ﬁrg{lleegggft‘tﬁelﬁturmlro suppressor protein p53 via the

ubi qui ti n gopfedheaiiyted sitpdohwmty.abdmcheedkss varied functions, p53 is known to
suppress COX-2 gene expressio

. Thus, . by negating.or i educi ng
the function ofHisglosgi¢ pealggion ?lfﬁ@nﬁ cﬂ]ﬂ%etd aﬁ%ﬁ%}@,‘%ﬁ rfv‘?at}l ué@@%ﬁb
expressjon.in the_ inf i %&D fbs MDD eOhS&IHahd ‘
PCT/ usds/ Ofﬁﬁtfﬁesq é’isrgl ﬁ%ﬁlﬁ%d%f ?‘Elggﬁlgtlﬁ%&%7 pr%ctagi nSMrr\%/ aleso | ead to COX-2
expressi o rk(m()c%;tbgis @itk u@tshown). The presenie-of GREAW DN /bfvas perdeed by ib#H act or s
resulting in the activation of COX-2 .transcription, SRJ
obser vat | dndridizatipe strEsngeldRrginy tESS‘éﬁsaE‘IPPéesg%ﬁg‘g I%gen&g%gte@ tﬁ%%f( 2 in
papi |l | omavir L hf eqt I Heh hePERP U pMRLErS O
i nvesti gat apé%%laf aglgﬁr %@?g%%}g{yﬁ%&??gﬁnﬁrﬁcssugwl egg(teed froerRPV
infected CRbBEE §5'-COT MAIG 6THIRED G GGA - red CRAMBY(F-SICTHRI2 prot ei n

using a goat anti-rat COX-2 antjbody foll d by. st rept ayh i HRP and DAB
substrat e GACedBITdRl Ak dyaf gc(bgﬁa@;/ﬂar% ag%plr \ ﬁ%@#"g&?ﬁ

i nmunor eact i Vi ty .1 .| 9Eal| O WeRaMtboted @ faplllomiakatopies the
granul ar a %13§,h[ésn‘£%ﬁ1r1]%ﬁgﬁlagsg?g,?gl%ﬁl\’%lggt ar?t ly, t?leselﬁﬁl ayers gf t he

epi der ni s asiRcleddmuin bid stagest dfgapillbes goéwihi (dath noiwoaw i fication. However,

there was al so evidence of the presence of COX-2 in the basal |ayer and
vascul ar endothelial cells. The intracellular distribution of COX-2

ngT)’r(l_J g 0 L ? gf | é&-\%éﬁgﬂ%}?%éeﬁgpé\g u I@r@@—@ R4 RRhASBbRarttRoklih iﬂfl&bmh#idm aall s.

20  in cell proliferation as a result of the stimulation of prostaglandin E2 synthesis. A key
feature of papillomavirus infection is the viral induced hyperplasia which is related to
the ability of the virus to interfere with the regulation of normal cell cycle. The
growth promoting property of COX-2 may be involved in the pathogenetic mechanism
of viral induced abnormal cell growth and development. In addition to the effect of

25  host response to infection, certain papillomavirus proteins may also contribute to the
over-expression of COX-2 in wart tissue. For example, certain viral proteins may
indirectly lead to over expression of COX-2. For papillomaviruses, two proteins, E6
and E7, are known to alter host cell maturation and growth, leading to the formation
of epithelial hyperplasia and papillomas. One of the effects of PV E6 is the binding

30  and subsequent degradation of the tumor suppressor protein p53 via the ubiquitin
proteolysis pathway. Among its varied functions, p53 is known to suppress COX-2
gene expression. Thus, by negating or otherwise reducing the function of p53, the E6

protein might indirectly induce COX-2 expression in the infected tissues. Although

-64 -



15 wart sanples fromvarious stages of growth, suggesting that COX-2 was
expressed in early (3-4 weeks) as well as |ater stages (24 weeks) of wart
growt h. Thicso3glsgsarvati on inplies that COX-2 overexpressi @act/ssoanomar |y and
continuous event in wart pathogenesis. In addition to denonstrating the

presence Ofq GRfr &rREQLRE BY photéialiiytalsotedd 1, CEXguexprassivndwsht snivati@sence of
COX-2 in hurran papi | 'omavirus infected cells 20 and cell g@és obt ai ned
f r om nous eofithelaPsl. fa@iy-of transeriptiorictorefseltiag itihe aglyyrsiopIof nd wart
formation in several ways, including the stinulation of cell grow h,

i nhibiti ontf%’lscﬁl%?ﬂne cells, inhibition of apoptosis, and pronotion of

angi ogenesi s. Eft?ﬁ{eg@%seﬁ%ﬁbﬁ@ﬂler@_@(ﬁtbeé;ﬁ\hﬂﬁdp‘brtafrﬁhdbﬂpréﬂd)m aft 0 separat e
groups consisting of non- treated control, vehicle or placebo control and

drug t reat @0Xge puppillohimive hifedted cadlstor Bsues oFiBiliss sveps PIREIEHEY t conmponent s

of the topjcal formnulations, but without the nmposi tion

cont ai ni nganPFélg@'E@ﬂ(%Xﬂrﬂ’fP‘fﬁSle? L PPt 9re ‘%Lﬁ‘ﬂlfs Wﬁﬁaﬁagﬁ%ﬁmﬁﬁﬁﬁ 8 are

treated wi tEthsheF %191 i ‘?ilxe(i %ﬁ@&lb}.@@ﬁﬂ&ﬁ HNEON- Y Prfisia psingta gotsantinae a day
0

for a 30 p od our vvee w th therapy begi nning at various timnes
after i nocgbat? aitibodly fasmaz@aalrmtmpmumn-ﬂﬂl’tamé RABisvbitrafeodqientiai on is appli ed

l'ib 1y t h | at 1 t | t
Lhe. ani ml BroraRraAIR ROl e gV R Br T ea iy g BERAH° P "

PCT/ USD3/ 00016 . 86 aff t8pinbes 129681 naporemtlofthésser apy,
ani mal & caRrepami Ht?y orﬁgﬁllﬁgid@ ?%lnara eriod of 2 ve 4 w%eks dependi ng on

experi ment ﬁ'yelgﬁﬁt}@rtplcﬁbtﬁisla&t krarwroto uarth@s@bfm@wngrfmmn of t he

apil l omas can be neasured at_ 5 we |nter i N
EaP. per . NHQWQY@H@WW@%W“%@R%H%% TSP E 1Y @Q}F gylﬂlé&e 1%3%%12}?;%@ i3 Papi | | ona
vol ume can_be Calnccfg) h%ilgldcelﬁk( rr?ryié frftrm:éﬂu'i‘ﬁ AR RhIHCOXW idinuadctiangt h of

each wart 5?‘?81113 eresse each animal, wart size on each fl ank
can be add%%ehﬁ@ﬂ&di&hdhﬁopraﬁdmtﬂ aalmet@ cells.aCOX-d prateinaraswsiceted  ume. Dr ug

ef fi cacy of the conmbi nation ther apy C be det erm f~0 n isv] dual
ani mal 1py mrt@ampl&ﬁ e YamOUsaREes ] atﬂ Sfugg? %é@tm Saex J'[setr%gsédé{éhl cle or

pl acebo a”é%@:@ -4 \Lve &F@i‘l s %%‘gg@s\/@ﬁl RN off Mol crbREH. THES db@eroiuoﬂar ts,

drug effic e reco as percent skin sites with warts of
treated anifiglics twaemns vdhitaxbeession [N acey anhcotingious ¢venpidiatt on, the

specific COX-2 inhibitors. and antiviral agents,
conponent  paihegracHhahaddinn o Aemogstias thgprererke 8@882{9 mt‘%%g& BY corrparl ng

t h? 15T ec%ré%e qﬁ%&rg hGRGWs He FFNehéPLECORIPRS U A apil RAGR irainfegedlells er ent
active ing
20  and cell grafts obtained from mouse models. COX-2 may promote epithelial
hyperplasia and wart formation in several ways, including the stimulation of cell

growth, inhibition of immune cells, inhibition of apoptosis, and promotion of

angiogenesis.

25  Treatment Regimen. Test animals are divided into separate groups consisting of non-
treated control, vehicle or placebo control and drug treated groups. The vehicle control
consists of the inert components of the topical formulations, but without the drugs,
i.e., the composition containing the COX-2 inhibitor and the anti-viral agent. Animals
are treated with the topical formulations of the drug preparations once a day for a

30  period of four weeks, with therapy beginning at various times after inoculation. A
measured amount of the topical formulation is applied liberally to each inoculation

site. After treatment, collars are put on the animals for 1-2 hours to prevent licking of
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and/ or anount of active ingredients. Wthout further elaboration, it is
believed that one skilled in the art can, using the preceding description,
practi ce woeospsement invention to its fullest extent. The pdTorsegooug
detail ed description is given for clearness of understanding only, and no
20 unnecesgatatgbtiskint sites. oNfersthe tarhition ofl Grestpypahimhlsceti bokeptder anodi f i cat i ons

within the scope of the invention muy becone aﬁ%la‘gnt to those skilled in
the art. -®BlitNpabpyrosgd47 PearkedonmosIe: SRRATCNE ¢SIVED 1S: 1. A met hod

of treating PV conprising admnistering to a mammal , in need of 5
treatnment for PV, a therapeutically effective amount of a COX-2 inhibitor

or a phar pRAeMINCAIDNg BeRapy.abhegsakii of the pegiflomadcan tchaempredtat cal | y
effective amount of an antiviral agent or a pharmaceutically acceptable
salt t her eweeklpintarvels hipusiog  digitel %1W&,M%¥@1Wt%%k@ftﬁlée@ﬁs\kél£?munt of the

COX-2 inhibitor Q .an tiviral a I 1.0l manmal
topically. W§ hﬁ%ﬁ?ﬁlﬁhﬁ?ﬁgqm%V%P%efgg%gélg?lﬁfg%gh@ﬁ)@élg&lgﬁﬁ? %%}glgf and
antiviral ﬁrﬂﬁrﬂﬁn@reﬁgthid%wﬂeﬂt&sd eRPRQREM Sindl Far pivhranbasytvastalzeoanposi tion
in which the pharmaceutical conposition further conprises a perneation

enhancer . dsh4lanfhe betdded tagether & preducedy single e ef total pertcoume  IfNEbi tor s

a conpound __ havi the structure of Forpula.lll ) ~ Rl R3 20
wherein A ?fécécys({}%]%‘? PRRIRRLLO: e“%r@?}_é‘éfmfbreo Y eﬁre]{lruieidaff)f%}l %ﬁs a? G # %‘%Hedg l i(?(

unsat uyat egh HehRI-Q8Y Fhit hoRRE dafchicdlahindnsatunahRib @fplaktbatningile dn

car bocyclic Ings; wherein RL is at |east one substituent selected from

het er ocycl yimalsabatdyes smiwaytotal tapressiahloé wprts.avae effigrcy caRealss; by rreorfled
?g&: ggi’:llsl Z%qs}%ueg?et@:g glfl{}[ng sg\%/i@}zvgﬁﬁgﬁs ’%%aalttei%{/er%t‘i)rlngls Qfgrsslug {/(%rfclw& Blag&% aimiR' €
In addition, the specific COX-2 inhibitors and antiviral agents, and amounts of each
component in the pharmaceutical composition can be determined by comparing the
15  recorded efficacy of multiple compositions, each having different active ingredients
and/or amount of active ingredients.

Without further elaboration, it is believed that one skilled in the art can, using
the preceding description, practice the present invention to its fullest extent. The
foregoing detailed description is given for clearness of understanding only, and no

20  unnecessary limitations should be understood therefrom, as modifications within the

scope of the invention may become apparent to those skilled in the art.

- 66 -



cyano, carboxyl, al koxycarbonyl, hydroxyl, hydroxyal kyl, hal oal koxy, am no,
al kyl am no, arylam no, nitro, alkoxyalkyl al kyl sul finyl, halo, alkoxy and
al kyl t hi owo30Q/09#3¢Tein R2 is nmethyl or am no; and -67 WO @8T0593d0016

PCT/ US03/ 00016 wherein R3 is a radical selected from hydrido, halo, alkyl,
al kenyl , al kynyl, oxo, cyan, carboxyl, cyanoal kyl, heterocyclyl oxy,

al kyl oxy, al kylthio, alkylcarbonyl, cycloalkyl, aryl, hal oal kyl,

het er ocyclWHATISCCOAIMERYIS; aral kyl , heterocyclyl al kyl, acyl,

al kyl t hi oal kyl , hydroxyal kyl, al koxycarbonyl, aryl carbonyl,

aral kyl carbonyl , aral kenyl, 5 al koxyal kyl, arylthioal kyl, aryl oxyal kyl,

ar al kyl thi pal kyk e@fﬁcﬂdﬁfé&b{ﬁé FV|com§h§1ﬁé¥t@ﬁ1ﬁh&@ﬂl¥@id@ﬂnamﬁiakmxMmdﬁfony| al kyl ,

am nocar bonyI am nocar bonyl al kyl | am nocar bon
aryl am5noqagabﬂérylfor W ad tmyﬂapbut&aw @ﬁﬁ%@aﬁl@@mﬁf& C@Kki//mékhl‘i%e’é% bonyl al kyl ,
car boxyal kyl

kyl
al kyl - N- arma@mﬁ%/ ??ilg’]agg%ﬂ %Rl/?ara?(‘ﬁﬁ "géﬂdr? G%Pﬁ‘ﬁ gﬁgﬁ?""“@f’ goPancotan Lyl N
1o arylam “g@ Flyit%en r%ﬁaﬂé&%&ﬂ?'ak&@ptab%@ht“t}i&rebf ar al kyl am noal kyl ,

N-al kyl - N- noal , aryloxy, aral koxy, arylthio, aralKkylthio,
al kyl suI finyl, alkylsul fonyI am nosul fonyl , al kyI am nosul fonyl ,
N-aryl ai ni nosul f onyl

phar maceut2-cal | Yheqge @B@Qg}’@%l%if S %?fl%élcilge %mml% %{@6? iﬁﬂ?{ l{)lg)lrm 4,

mherel t he CO ¥4, (A-21), val decoxib
(A-22) " deaflgca Xi %al(aﬁ-%‘% E‘@‘?lo %%ggfggﬂe@ ?gﬁ illEtGl?or.bycox. b (A-25), JTE-522

(A-26), or parecoxib (A-27). 6. The net hod of claimb5, wherein the COX-2

inhibitor is at | east one nenber m t 0 sting of

cel ecoxi b, 3va|dE@%&$%mﬁﬁﬁcﬁﬁPéCWQﬁﬁntg kﬁﬁéa h@ﬁ'gaa'ﬁ]ﬂﬂg§&ﬁmﬁ%reln t he

COX- 2 i nhi bi t e&ﬁfé 1 dn9BsitfdR i Wik 166 pRiratacagicaf OH O

o2 b e RmESAERE SERBERRER{tal (YR (R GO pRicric R
composition further comprises a permeatlon enhancer.

15
4. The method of claims 1 or 3, wherein the COX-2 inhibitor is a compound

having the structure of Formula III

SN

2/S
R \©\ 1 IH
w

I
E

20

wherein A is a substituent selected from partially unsaturated or
unsaturated heterocyclyl and partially unsaturated or unsaturated carbocyclic
rings;

wherein R1 is at least one substituent selected from heterocyclyl,

25  cycloalkyl, cycloalkenyl and aryl, wherein R! is optionally substituted at a
substitutable position with one or more radicals selected from alkyl, haloalkyl,
cyano, carboxyl, alkoxycarbonyl, hydroxyl, hydroxyalkyl, haloalkoxy, amino,
alkylamino, arylamino, nitro, alkoxyalkyl, alkylsulfinyl, halo, alkoxy and
alkylthio;

30 wherein R? is methyl or amino; and
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N F\ NHO2CHCH3 O~ NI ~ HOOS' CH3 4\0d /

03/ 059347 PCT/US03/00016 02N O 0 )3 0 \ \ OH CHO2NI \ \ OH 3 0 CF3
HN-- ~O pwQrme3/083870 0 0 OH O aOCF3 WO OH CF3 0 O d \ PCT@¥03/Qdvy | pH O
CF3 p/ 0CR3d / OOO A\ OHI V1 '\ H 50CF3 HO0OCF3 0 0dC

OH F3C'S OH S GF3 .S:aR3 . (il selected from hydrido, halo, alkyl, alkenyl, alkynyl,
oxo, cyano, carboxyl, cyanoalkyl, heterocyclyloxy, alkyloxy, alkylthio, alkylcarbonyl,

O Cl 25 -68 WO

cycloalkyl, aryl, haloalkyl, heterocyclyl, cycloalkenyl, aralkyl, heterocyclylalkyl, acyl,
alkylthioalkyl, hydroxyalkyl, alkoxycarbonyl, arylcarbonyl, aralkylcarbonyl, aralkenyl,
5 alkoxyalkyl, arylthioalkyl, aryloxyalkyl, aralkylthioalkyl, aralkoxyalkyl,

alkoxyaralkoxyalkyl, alkoxycarbonylalkyl, aminocarbonyl, aminocarbonylalkyl,
alkylaminocarbonyl, N- arylaminocarbonyl, N-alkyl-N-arylaminocarbonyl,
alkylaminocarbonylalkyl, carboxyalkyl, alkylamino, N-arylamino, N-aralkylamino, N-
alkyl-N-aralkylamino, N-alkyl-N-arylamino, aminoalkyl, alkylaminoalkyl, N-

10  arylaminoalkyl, N-aralkylaminoalkyl, N-alkyl-N-aralkylaminoalkyl, N-alkyl-N-
arylaminoalkyl, aryloxy, aralkoxy, arylthio, aralkylthio, alkylsulfinyl, alkylsulfonyl,
aminosulfonyl, alkylaminosulfonyl, N-arylaminosulfonyl, arylsulfonyl, N-alkyl-N-

arylaminosulfonyl; or a pharmaceutically acceptable salt thereof.

15 5. The method of claim 4, wherein the COX-2 inhibitor compound is celecoxib
(A-21), valdecoxib (A-22), deracoxib (A-23), rofecoxib (A-24), etoricoxib (A-25),
JTE-522 (A-26), or parecoxib (A-27).

6. The method of claim 5, wherein the COX-2 inhibitor is at least one member

20  selected from the group consisting of celecoxib, valdecoxib and parecoxib.

7. The method of claim 1, wherein the COX-2 inhibitor is a compound selected

from the group consisting of

OH O N
CHy ©
A ;
o s CH, N

N Y
s’ T~cn y \/
7\ 3
O/ \O o) CH, Cl

HO,C
CH,

HO7<\/O _~CH, .
S
7\
25 O/ \O CY Ccl
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O0Od OH OHI V' \ HNCFB3 FNCFSCHSCF3 H3 00d OHdA OH NNC F3 N
CF3 Hand H 10 -69 WO 03/059347 PCT/ US03/00016 8. The method of claim1l
wherei n tWe 0®@@9327 i nhi bitor is selected from 6- PCT/US03/00016

chl oro- 2- triquoronethyI-ZH— 1- benzopyr an- 3- car boxyl i ¢ aci d;

6-chl oro- 7- nethyl ™l uor onet hyl - 2H- 1- benzopyr an- 3- carboxyllc aci d;
8-(1-neth§ﬁ- hyI)-Z-II!lluwonEthyl 2H 1- benzopyr an- 3- carbo'yllc acid; 5

6- chl or o- 8- ( 3 )-2-trifluoronmebhyl - 24k 1 R 3- carboxyllc
acid; 2-tri ot hyl - 3k napht ho[ 2, 1- ] pyr an- 3 %ti d;

7-(1, 1-di met My hyl }.g2-tr it pt Ry an- 3 i
6 bronD-Z-trifI4ﬁmﬂn§t%yl 2H 1 ' 'an- 3- car boxyl i i d<Fs

8 chloro-2-trifluorBﬁEthyI-2F+ ENz2gpyTaR:- 3- car boxyl i c aC|d 10
6-trifluoromethoxy2-trifiuoronethyl - 2F+I-%enzopyran 3- carboxyllc aci d;
5,7-dichloro-2-trifluoromethyl -2H 1- benzopyr an- 3- car boxyl i ¢ aci d;
8-p
7,8
6, 8
1

henyl - 2- trlfluoroneth.I-ZFkl benzopyran 3ibarboxyllc aci d;
O )

, 8- [s@nzopyr an- 3- carboxylic aci d;
5 7-(1-me [ - benzopyr an- 3- car boxyl i ¢ aci d;
7- phenyl - 2-t |quoronEthyI 2H 1- oy A =a¥ar hoxyl i c aci d,

6-chl oro-7-ethyl-2-trifluoronethyl -2H 1- benzopyran 3- carboxyllc aci d;
6-chl oro-8-ethyl -2-trifl uoronethyl - 2H1 - benzopyr dh- 3- car boxyl i ¢ aci d;

6-chl or o- 7- phenyl - 2-tri fl uor ongt hyl <2 Qpyran- 3- car boxylic aC|d 20

6, 7-di chl or o- 2- trlfluoronethyl 2H 1- be ran-|3- cd?boxyllc aC|d
6, 8- dlchlo@ﬁkﬁifti\ b 1- be S

F3
3
0
X OH
CF
5 © >
0
o) Ccl
x OH
F C/S AN OH
3
s CF,
S CF, , Ccl ,
0
0
cl
0 . AN OH
§ N OH
OH T CF,
F N CF,
S CFy H , CHj ,
0 0]
faxl
//
N N CF, N CFy
H , and H
10
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6- chl oro- 8-nmet hyl - 2-tri fl uoronet hyl - 2H 1- benzopyr an- 3- car boxyl i ¢ aci d;
8-chl oro-6-nethyl-2-trifluoronethyl-2H 1-benzopyran-3 -carboxylic acid,

8- chl or o-wormBwssyy- 2-tri f | uor onet hyl - 2H 1- benzopyr an- 3- caPbarshd/eoaci d; 25
6- br omo- 8-chl oro-2-trifl uoronet hyl - 2H 1- benzopyr an- 3- car boxyl i ¢ aci d;

8- br ono- 6-¢ | uorfE3ntthbd bEQk@IEWBHreiR thelc OXAZ oyyitm iSselectaddmuy bt ¢ aci d;

8- brono-6-nethyl -2-trifl uoronet hyl - 2H 1- benzopyr an- 3- car boxylic acid;

8- br ono- 5-chlareRetriflubranidtiuyd25htayzopyrani3-paEhewEeasKL 3- car boxyl i ¢ aci d;

6- chl oro-8-fl uoro-2-trifl.uoronethyl, 1- /LA oxylic acid; 30
6- br ono- 8-GretIAGx ‘I‘E’ﬂ}yﬁ‘lzrﬁnglb‘?’i?ma@%}f'%]‘z}%E}f{l%?%g%é%ﬁ? -hgg'rE oxylic acid;

6- I[ [( phenYéd(ﬁgﬁqgﬁiyi%lﬁ,@ltﬁﬂﬁ&eﬂ}éﬂ&t—%l1r-béﬂzupyr@ﬁﬁetdayﬁox&1fb deihenzopyr an- 3- car bo
xylic acid, L

6- [ (di et hyblﬁm'on&Xlsuieﬂqrhgthj}'l)-z-ttiﬂMﬂOmﬂb’h‘@thbB@QPﬁaﬁén%WBﬁ@%‘dc arboxylic
acid; -70 WO 03/059347 PCT, /00016 D

6- [ ( met hyl ZatiiHeyansthyniiipe -'{L‘Jagﬁl'ﬁ]@mﬂﬁ’ﬁifmyﬁcfpgénzopyr an- 3- car boxyl i ¢

aci d; -(1.1-di _2-trifl thvl-2H-1-benzopyran-3-carboxylic acid;

6-[(4-norp QI’} r% %ﬂt}ylf%lﬁ/%)lﬁ - 2-1%[015?[?? u}(,)r onet hyl % H- 1- benzopyr an- 3- car boxylic
acid; 6-[d-brolmslDnwflyrorictiyl-PHA -hersopyrempl-qarboxylic acid; :
-2-trifluoronethyl -2H 1-ben yran-3- carboxyli¢c acid; 5

6- [ ( 2- net h%rplripbb%tﬁlﬂﬁ*ﬁfﬁ%&yf'gﬁyli'?Q@QPWP?13§§?%O%ﬁﬁ§TIQQH- 1- benzopyr an- 3- car bo
xylic acid: . Dt thyl-2H-1-benzopyran-3-carboxylic acid;

6- met h%/q su€%f}1%ﬂr9159tth9}f¥ FU%PS%){nﬁyly_ 2H 1- %rclan%rpyr an- 3- gar boxylic acid;

8- chl or o- 65 & qheoyhaituoyshethylrii]-1-benzopyran-3-carboxylic acid;

sul fonyl]-2-trifl uoronethyl-2 -benzopyr.an- 3- carboxylic acid; 10

6- phenyl ac&pyq:n}iﬁtmﬂpp{%?ﬁ‘é%#%%‘bﬁﬂ%ﬁ%hﬁiﬁaﬁé‘?’&’ﬁlcﬁf’@gr boxyl i ¢ aci d;

6, 8- di brombe2p LLh{] YL Rl DERRERYA BLasdx@libaxy] | ¢ aci d;

8-chl oro- g?’é-%%“ﬁé&n%%@%ﬁﬁhgor onet hyl ?gfl—l- 1- bendz%?;pyr an- 3-car boxylic acid;
6, 8- di chl 0 8-HiRlimethylbthyliyr wifbioyetiRi2H- béuapyraans-garbexsbisxgid ¢ aci d;

T e R

o2 Bl e Ay b ot oo ol |

6-i odo- 2- t pichloker e idyiriRidrdndlieyi20pY thenz@yoar boxprrdicssid;
6—chlor0—8-ethy1-2—triﬂuoromethy1—2H— 1-benzopyran-3-carboxylic acid,
6-chloro-7-phenyl-2-triflaoromethyl-2H-1 -benzopyran-3-carboxylic acid;

20  6,7-dichloro-2-trifluoromethyl-2H-1 -benzopyran-3-carboxylic acid;
6,8-dichloro-2-trifluoromethyl-2H-1-benzopyran-3 -carboxylic acid;
6-chloro-8-methyl-2-trifluoromethyl-2H-1-benzopyran-3 ~carboxylic acid,
8-chloro-6-methyl-2-trifluoromethyl-2H-1-benzopyran-3 -carboxylic acid;
8-chloro-6-methoxy-2-trifluoromethyl-2H-1-benzopyran-3 -carboxylic acid;

25 6-bromo-8-chloro-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid;
8-bromo-6-fluoro-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid;
8-bromo-6-methyl-2-trifluoromethyl-2H-1-benzopyran-3 -carboxylic acid;
8-bromo-5-fluoro-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid;
6-chloro-8-fluoro-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid;

30  6-bromo-8-methoxy-2-trifluoromethyl-2H-1 -benzopyran-3-carboxylic acid;
6-[[(phenylmethyl)amino] sulfonyl]-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic
acid;

6-[(dimethylamino)sulfonyl]-2-trifluoromethyl-2H-1-benzopyran-3 -carboxylic acid;
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ne; i me enyl - ur.anone;
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yrazol - & Mkﬂlﬁlﬁﬂm%ﬂﬁﬁﬁmm‘l -2H- 1-benzopyran—3 ~carboxylic acid;
5- (4-chl or ophe -3-(4-ni trophen

p
éyr azol - B-ghlgrheén @whe@mneﬁwé)mna@]sulém}@ -onomymily AEF (ISo RS
-(5-(4-chloro Qen%%% 3-(5-chloro-2-thienyl)-1 H-pyrazol 1
I)benzené@ ?

0]

4- (4-chl oro- 3, 5-di phenyl -

pyrazgl - -pleha f@ﬁlﬂlfo@(ﬂﬁéfhﬁlﬂH— -benzopyran—3 carboxyhc acid;

-[5-(4-chl orop enyl)-3-(trifluoronethyl)-

pyrazol - ﬁ&&pm@ﬁgﬂmmm&%ﬂ&l benz[oﬁyfyﬁﬂén‘wb@iﬂlﬁ afi} uoronet hyl ) - 1
p

- [

| -
%r ?Zof I &6%%813%‘%21 %ﬁﬁlgr'ﬁ%ru%o%‘%%}d ITI ) ‘bfﬁﬁ%’yr aa{lz-olcarf’oﬂli aechdZenesul fonam d
4- [ 5- ( 4 aBiche et thotorhdthilt 100 E‘&ﬁE(Sﬂde)S-ﬂ;arboxyhc acid;

yrazol - 1-yl ] benzenesul f onam de;

g (4- chltebeopylenfanyl- z-t(lﬂuqmomthyiraﬁhIsrbsvnzpp}qawr@zl@qumc acid; -
1 4 1
yre(;]ég P??gi[&](gﬁggﬂgtgﬂﬁ?%wgﬁﬁ 8ny1T—¥—tHHSor%xr)eth§ﬂ—§f—IH -{)E&%r %:[3- yl)

P

-[

]

p

[ 4- chl or Qa@okdticdti@r ophenyl ) - 3- (trifl uor onet hyI )-1 Hpyrazol- 1 10
] benzenesul f onam de 4-1 3- (di fl uoronet hyl) iﬂ nmet hyl phenyl ) -1

pyr azol - @&N}(Beqhz@yiethm)mmﬂﬁubf@nyll Z-tpﬁu‘erameﬂ Brbegopysnpheny| -

p
-
p
P
[
]
-[

TORTFRFLATRTH

‘<-l>-

yrazol - M ben enesul f onam de;
3-(difl o8 ~5: (4- et hoxyphenyl ) - 1

yrazol - 16%H&Q%ﬂﬁ@@m&ﬁ}@ﬂm%nzop@rab%WM15a6ﬂ‘f|UOfOphenyl) 1

yrazol - | ] benzenesul f onam de; 15

3- (@bf | J ldn@mwhﬂetbyll -3-Fentsdinerosthyb2 Hob herrenyipy-319arhylis agid) -

benzenesul.f on

5-(3-fl ‘fh& 4: 8&%/%%%}4%% 1?‘3(1%0& 819"0%% le}lcfmlgl- pyrazol - | -
3-[(3-Chloro-pheny!)-(4-methanesulfonyl-phenyl)-methylene]-dihydro-furan-2-one;

PSBFFRIFSAT

8-acetyl-3-(4-fluorophenyl)-2-(4-methylsulfonyl)phenyl-imidazo(1,2-a)pyridine;
5,5-dimethyl-4-(4-methylsulfonyl)phenyl-3-phenyl-2-(SH)-furanone;

25  5-(4-fluorophenyl)-1-[4-(methylsulfonyl)phenyl]-3-(trifluoromethyl)pyrazole;
4-(4-fluorophenyl)-5-[4-(methylsulfonyl)phenyl]-1-phenyl-3-
(trifluoromethyl)pyrazole; |
4-(5-(4-chlorophenyl)-3-(4-methoxyphenyl)-1H-pyrazol-1-yl)benzenesulfonamide;
4-(3,5-bis(4-methylphenyl)-1H-pyrazol-1-yl)benzenesulfonamide;

30 4-(5-(4-chlorophenyl)-3-phenyl-1H-pyrazol-1-yl)benzenesulfonamide;
4-(3,5-bis(4-methoxyphenyl)-1H-pyrazol-1-yl)benzenesulfonamide;
A-(5-(4-chlorophenyl)-3-(4-methylphenyl)-1H-pyrazol-1-yl)benzenesulfonamide;
4-(5-(4-chlorophenyl)-3-(4-nitrophenyl)-1H-pyrazol-1-yl)benzenesulfonamide;
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] benzenesul f onam de; 4- [4-chl oro-5-phenyl- 1

pyrazol -1 -yl ] benzenesul fonam de; 20

- [ 5- (4- cwbesofsenyl ) - 3- (hydr oxymet hyl ) - 1H pyr azol - 1- yl | beazarsesuloi©nani de;
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I
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(

<
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piro [2 -(4-fluorophenyl)spiro_ [2.4] hept-5-en-5
yl] benZemeelaldzlﬂmnahﬁ-«imhenﬂaH-pyrazol 1—y1)benzenesu1fonam1de
-(4-fluorophenyl)-7-]4- sul hen =:B-.ene;
- (3-chl or"ofz‘t@n‘é}l‘%’FBRlﬁ[WQl(%/n{??H%o %WRL% n?fﬁﬁ’g %%%ef 1%%’?1?%’

2. 4] hept ds

2. 4] nopt L ERTyH (BT ﬁéﬁaﬂn’?%?” ﬁﬂz&mﬁﬁm -

- di chlsor ot-fs- (@ﬂﬁkﬁ&ylﬁﬁ@h%l—(}ﬂﬁuc{rdm(eﬂgﬂhhl{@uﬂat@lnyyl)]l?ﬂm@ﬁ}qsylfonamlde
p ro[ 2. 4] hept - 5-en

3- chl orbt (%ma@%m%@ﬂw -$-(giffupremethi  ELPyarlTy Bivshgesulfonamide;
irof 2. 4]%f50 iﬂ 16 he 3@) S%)dlﬂu(trgme lwg 1H- gyrazol 1-yl]benzenesulfonamide;

6-(3,4 or op ITo en-5-yl'] benzenesul f onam de;

3-chl or@fﬂfj_hgmquh@}ny]s )(Wﬁerﬁd:th}db@ﬁh@ngdoj—-lSyllb&mm@ﬁ#f%l@mid?myI phenyl )t

ol e;

2- chl orbphelrlgrorS-44- Gbloﬁpbﬁ?yé)p%ém@r%ne(@ﬂ?réﬂmaszﬁ} “fonyl phenyl )t hi azol e;

SQ@Z?ﬁ%ﬂléﬁéﬂ%ﬁl‘g{@t hyl sul f onyl phenyl ) - 2- net hyl t hi azol e; -72 WO

: uor &P%@ﬁﬁ}lamﬁmﬂﬁ})@(ﬁm:ew}pgﬁw% ﬂ)I;]Iquwdtz)ol Z-yl}bﬁﬁzhemg‘rldfmalﬁsdet h: azol e;
t t t
| o GphEHgI OB DT h LU RGOS BERIPRER bt hi Zi&h o |
5
F“Sf%ﬁ?@cﬁﬁgﬁ@%&ﬂ@@?&% S fEe R %ﬁﬁeﬂm"‘*‘l@dﬂm‘“ azole

sul W%&Q@@Wﬂh&rbﬂ&l@)a H-pyrazol- 1-y1]benzenesu1fonam1de

'O
=y

ia

\AAN/-\I—|_/—\_

w 1

-f
-f
-f
f

3,
h

-h"”“-h-h-b-bo-h

~ 3 1NN NN

y
-fl uorophenyl ) - 4- (4- net hyl sul f on trifluoronethylthiazole;

hid su‘ﬂ{b@ﬂuﬂr—o[nelh}’i) %(%P?Fﬂ 'Hle%/IK’XVP}E%‘VéHﬁEHV%%;:‘CI opent a- 2, 4- di en- 3-
nzene;

-(4- flm}? %ﬁéeﬁ'gl/lif%naﬁll% di met hyl cycl opent a- 2, 4-di en- 3-yl ] benzenesul f onam
5-

]h

(

- f

—
...,_.._.a
o —

(4- ﬂilsugz-ﬂﬂbw&ﬁatﬁ)xfyﬂie(n&m%&hﬁwrbmﬁi}'))pﬁémyﬂa]lo@m ro

ept a di ene;
4- flmlﬂ)b@@ﬁ@ﬁ\}'@f@ml‘?e@[ 2. 4] hept a- 4, 6-di en-5-yl ] benzenesul f onam de;

U PR 54 B! hex¥sdz -y estilrbaméd; pheny | |

i di ne-

I’T@g 6- Hsa‘(mﬁroawmeﬂm 3 (Bydréximathyiy-l Blupyirazopl yypvenzanpsydfpnpmidee- 3- car boni t
f or i hrétyN)N-girpetbylamingphegyy én@??%@’f’i’ﬁ}?’bf%ﬂgﬁwl Byri di ne- 3- car boni

yl]benzenesulfonamide;
5-(4-fluorophenyl)-6-[4-(methylsulfonyl)phenyl] spiro[2.4]hept-5-ene;
4-[6-(4-fluorophenyl)spiro[ 2.4 hept-5-en-5 -yl]benzenesulfonamide;

""CD'_‘ I'\)'Clj @h:%h‘< HU‘I’“I\)-&-&-’}-QOU‘IN_I\)AU) U'I(/) U'I'_"_'U'ICD' n < -h-b

ﬂ
_-bCD““-bCD-h -bU

—_—— L~
o

25 6—(4—ﬂuor0pheny1)-7-[4-(methylsulfonyl)phenyl]spiro[3.4]oct~6-ene;
5-(3-chloro-4—methoxyphenyl)-6-[4—(methylsulfonyl)phenyl] spiro[2.4]hept-5-ene;
4-[6-(3—chloro—4-methoxyphenyl)spiro[2.4]hept—5-en—S-yl]benzenesulfonamide;
5-(3,5-diclﬂoro-4-methoxyphenyl)-6-[4—(methylsulfonyl)phenyl] spiro[2.4]hept-5-ene;
5—(3-chloro-4-ﬂu0rophenyl)-6—[4-(methylsulfonyl)phenyl] spiro[2.4]hept-5-ene;

30 4—[6—(3,4-dichloropheny1)spiro[2.4]hept—5-en—5—yl]benzenesulfonamide;
2-(3-chloro-4-ﬂuoropheny1)—4—(4—ﬂuorophenyl)—5-(4-methylsulfonylphenyl)thiazole ;
2-(2-chlorophenyl)-4-(4-ﬂuoropheny1)-5-(4—methylsulfonylphenyl)thiazole;
5—(4-ﬂu0ropheny1)-4—(4-methylsu1fonylphenyl)-2-methylthiazole ;
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4-12-(4-met hyl pyridin-2-yl)-4-(trifluoromethyl)-1 Himdazol- | -
yl ] benzenesul fonam de; 4- [2-(5 -nmethylpyridin-3 -yl)-4-(trifluoronethyl)-1
H-i m dazoWwo 0B/0s93y1 | benzenesul f onam de; 20 PCT/US03/00016

m

2-(2-met hyl pyridin-3-yl)-4-(trifluoronethyl)-1Him dazol -1 -
benzengsulfRReFHeHsN)- 534 methylsulfonylphenyl)- Z—mﬂuoromethylthlazole

4- (et hyl sul fonyl ) phenyl]-4-(trifl uorone K }

m dazol4—(2—i§f¢qrmhenﬂll ﬁe(4-mgthylsulfonylphenyl) ~2- (2-t efiyl)thiazole;
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1- met hy] sul f o ol - 2-yl ridine;
2~ ety - A tuorple B e SRR P e S erl 2 Ty
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1-[4- (et hy%r @erbfrbﬁ% P 1I)hscejcrélmlﬁ?th:y!tst r |I?wuor%?ret(h3/pml?ylarlr-lll-niozﬁ ?;Zol - 2-

yl ] pyrisdi me[(3 4- d1¢1ﬂex(o§hm19i)m€rﬂy§rl) #i(frflgorqphpnyl ét[fﬁ fluoronmethyl)-1
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2- (3, 4-di f(mg%% HX}P&@&YF 142008t hyl sul f onyl ) phenyl ]-4- (trif! uor omet hyI )-1H

| m dazol s fgltobl B RGOS o DuemaORhyh sk i dazo) -

yl ] benzenésul T ona 4- chor opheny thylsulfonyl)phenyl]
-4-nethy|4nnkﬂuﬂmﬂhﬂﬂ#bﬂ.LaﬁnMEﬂGBWBEQBﬂﬁW¥W£W%éﬂ@ﬂ@db

2- (4-chl or ophenyl ) - 1- [4-(nethy|sulfonyl)phenyl] -4-phenyl -1 H i m dazol e;
2- (4- chl or’BIPeeFRRF) - 4- (4-f | uor ophenyl ) - 1- [ 4- (net hyl sul fonyl ) phenyl ] -1

Hi m dgzol 1)-1,1-dimethyleyclopenta-2,4-dien-3-yl]benzenesulfonamide;
2-(3-f H%uor%[44(4 7l ghenﬁ/g ][ -1- y 3Err\e]\pt hyl sul fonyl ) phenyl -4-(trifl uoronet hyl
)-1 H imsl ﬂh@mpﬁenyl) -6-[4- (methylsulfonyl)phenyl]sp1ro[2 4]hepta—4 6 diene;

1-[ 4- (met h | | fonyl J H i mi dazol

(4 ot hyLnehrorbubem mg%mé@ A S S B Ao

1 dagol S+l %ﬁ%&?{gé a%%&‘fbﬁgSS“E}MWWDM’”“‘yhdﬁf"“m“’mm

2- g 3H | l{ 0 prﬁmgm&'q?ﬂfmhmphbﬁyl)éﬁF?—(l(rln’éb’lgylfgmbﬁmbﬁwlj'pﬁéfﬁpef]3 -catbopitiife; yor (ﬁnFt hyl
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dazol e
yl]benzenesulfonamlde

4-[2-(5-methylpyridin-3 -y1)-4~(trifluoromethyl)-1H-imidazol-1-
yl]benzenesulfonamide;

20  4-[2-(2-methylpyridin-3 -y1)-4~(trifluoromethyl)-1H-imidazol-1-
yl]benzenesulfonamide;
3-[1-[4-(methylsulfonyl)phenyl] -4~(triftuoromethyl)-1H-imidazol-2-yl]pyridine;
2-[1- [4-(methylsulfonyl)phenyl—4-(triﬂuoromethyl)— 1H-imidazol-2-yl]pyridine;
2-methyl-4-[1- [4-(methylsulfonyl)pheny1-4—(triﬂuoromethyl)- 1H-imidazol-2-

25  yl]pyridine;
2-methyl-6-[ 1-[4-(methylsulfonyl)phenyl-4-(trifluoromethyl)-1 H-imidazol-2-
yllpyridine;
4-[2-(6-methylpyridin-3-yl)-4-(trifluvoromethyl)-1 H-imidazol-1-
yl]benzenesulfonamide;

30 2-(3,4-difluorophenyl)-1-[4-(methylsulfonyl)phenyl] -4-(trifluoromethyl)-1H-
imidazole;
4-[2-(4-methylphenyl)-4-(trifluoromethyl)-1H-imidazol-1 -yl]benzenesulfonamide;
2-(4-chlorophenyl)-1-[4-(methylsulfonyl)phenyl]-4-methyl-1 H—imidazole;
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(trifluorofes. Bﬂén)ypyl’mﬂu@Gmeﬂl@l 1H imidazol- 1-yl]Jbenzenesulfonamide;
4-[2-(3-chl oro-4-net hoxyphen 5 i fl uoh n%ldagglnlze”es‘“ f onani de;
R (T vineiess e enbi Pl SR
yl]benzenesulfonamide;
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yl]benzenesulfonamide;
N-phenyl-[4-(4—ﬂuorophenyl)-3-[4—(methylsulfonyl)phenyl]—5-(triﬂuoromethy1)-lH—
25  pyrazol-1-yl]acetamide;
ethyl [4-(4-ﬂuoropheny1)-3—[4-(methylsulfonyl)phenyl]—5-(triﬂuoromethyl)-lH—
pyrazol-1-yl]acetate;
4-(4-ﬂuoropheny1)—3—[4-(methylsulfonyl)phenyl]-1—(2—phenylethy1)—1H—pyrazole;
4-(4-fluorophenyl)-3-[4- (methylsulfonyl)phenyl]-1-(2-phenylethyl)-5-
30 (triﬂuoromethyl)pyrazole;
1-ethyl-4-(4-fluorophenyl)-3- [4-(methylsulfonyl)phenyl]-5 ~(trifluoromethyl)-1H-

pyrazole;
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[5-met hylL'43(Tﬂ3ﬂ%ﬂéﬂilfdn§19m?1']*54(2whidphﬂz>é)aémiﬂuommthbé) IH-imidazole;
[ 2-(4- quoro henyl ) cy cIo enten-1-y é’ﬁ( }fgmi I?% ﬁf f onyl ) benzene,;
[ 2- (4- f|5u@+ﬁuczop1@m1912pm 9@6;[61(616 {sy liY§H Prret hyl sul f onyl ) benzene:
| or ophe gpenten- | -yl] -4-(nethylsul fonyl)benzene; 20
% E Q f[ﬂﬂ? %ﬁﬁm%%gcl opent en- )1/ ]yl] 4((rret Ky?gul fo%yl))beﬁzene
[2- (4
(4-
4-

tr BRI PRETY)-)-¢4chemerukonylphtdyi ke met hyl sul f onyl ) benzene;
(4- r?e‘tg hyl t hi ophenyl ?ggjclg%gnt eg- | -yl] -4-(nmethylsul fonyl)benzene;
[

fI(trdl@phﬁﬂ‘hyl))pwdmedl met hyl cycl opent en- 1-yl ] - 4- (et hyl sul f onyl ) benze
net 4 12:(4 fl uoronnsn k) il hiSRy BYAGYA! PRERBo) kbenzenesul fonan de;
1-[2-(4- ch(% ?ﬂ ])) ﬁ1d“ﬂned| nmet hyl cycl openten-1-yl ] - 4 (et hyl sul f onyl ) benze
-chlo

5-di
4-1 3-
4-15-
4-15-
4-1 5-
1-[2-
1-[2-
1-[ 2-
1-[2-
1-[2-
1- [2
1-[ 2-
n

ne; 4-[2- rophen 1)- 4, 4- di net hyl cy clogenten-

-yl ] benzeruasmrfcem4+ﬁiudmphenyl) -4-[4-(methylsulfonyl)phenyl]-6-

4-[ 2- (4- fI uor ophe ent en- 1 yl ] benzenesul f onam de;

4-12-(4- %ﬁ‘é‘ﬁ%‘@ﬁﬁ% ent en- -yl ] benzenesul f onam de;

1-12-( ) SRVA W OPIRALBLE, §-diﬂu]o emaldenkaghflfomghjdeenzene; 30

1-[ 2- (@ rﬁ@/ﬁor ophenyl ) cycl oggnt en- ey ﬁﬁ114 (et hyl sul f onyl ) benzene;
4-[2-(3-f | Lt ﬂudroph&ﬂyﬂ)))@/—%én@thylelgl&mbéh‘tfé’ﬁbmzew] benzenesul f onami de;
1-[2-(3-chl oro-4-met ho

- 4- (et hyl %Glﬂ“@FRfP?tEQ iééﬁ &X'Lf)lff )?ﬁ%llleilyy%dd(g%%%henyl ) cycl opent en- 1-
yl [ benzencpy Féﬂg shen hs&?azMﬂ%bQ@%ﬁé‘sﬁlfBﬁﬁEﬁidSOSI 00016

4-12-(2 I n- 5 yl) cycl opent en- yl ] benzenesul f onam de; et hyl

2- [ 4- (4- fIW-dﬁhemthéthﬂ—i{ -phepylsdnpreled- Vldbmzynqﬁh Benanyidsiazol - 2- yl | - 2- benzyl -
acetate :
2-[ 4- (1 f | 4rd? bféqlf8ﬁ¥fpﬁ’th¥1 Pehqispreat vl Sulfo a}né)l;%%.’zol 2-ylJacetic acid;
5 2-(tent- J? 4}3(161165&1%95%6?&&1]);e&ehé’su(fﬁﬁirﬂi)dbﬁU| fonyl ) phenyl ] oxazol e;

4- (4-f uoro eny }3 met hyl sul f onyl ) phenyl ] phenyl oxazol e;

4- (4-f1uor D@Mﬂu}a@hm@ﬂhyﬂo@xﬁm (vt Qn%tb}’lﬁ@ifﬂm} BFERYY] oxazol e;
4-115-(3-T1 yor o: 4 ot hoxyphenyl ) 21l ek on Rt M1 AFRbsbkbenzenesul f ona

i6 . ¢ QL ? & 0- 71 (FucdHlofGRN 1% Blbonten-t it f-4 Y@eOFRUYhyl RhZenbenzopyr an- 3- car boxy|

2(; 1-[2-(2,4-dichlorophenyl)cyclopenten-1 -yl]-4-(methylsulfonyl)benzene;
1-[2~(4-trifluoromethylphenyl)cyclopenten- 1-y1]-4-(methylsulfonyl)benzene;
1-[2~(4-methylthiophenyl)cyclopenten-1 -yl]-4-(methylsulfonyl)benzene;

1- [2—(4—ﬂuorophenyl)—4,4-dimethylcyclopenten— 1-y1]-4-(methylsulfonyl)benzene;
4- [2—(4-ﬂuorophenyl)-4,4-dimethylcyclopenten- 1-yl]benzenesulfonamide;

25 1- [2-(4-chlor6phenyl)—4,4-dimethylcyclopenten- 1-yl]-4-(methylsulfonyl)benzene;
4-[2-(4-chlorophenyl)-4,4-dimethylcyclopenten- 1-ylJbenzenesulfonamide;
4-[2-(4-fluorophenyl)cyclopenten-1 -yl]benzenesulfonamide;
4-[2-(4-chlorophenyl)cyclopenten-1-yl[benzene sulfonamide;
1-[2-(4-methoxyphenyl)cyclopenten-1-yl] -4-(methylsulfonyl)benzene;

30 1-]2-(2,3 -difluorophenyl)cyclopenten-1-yl] -4-(methylsulfonyl)benzene;

4-[2-(3 -fluoro-4-methoxyphenyl)cyclopenten-1 -yl]benzenesulfonamide;
1-[2-(3-chloro-4-methoxyphenyl)cyclopenten-1 -y1]-4-(methylsulfonyl)benzene;
4-[2-(3 —chloro-4-fluorophenyl)cyclopenten-1 -ylJbenzenesulfonamide;
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10 6-chl oro-8-nethyl-2-trifluoronethyl-2H 1-benzopyran-3-carboxylic acid;
5, 5 -dinethyl-3 -(3 -fluorophenyl)-4-nethyl sulfonyl-2 (5 H)-furanone;
6- chl or o-wotsiosd3unr onet hyl - 2H 1- benzot hi opyr an- 3- car boxyl PCTAS0300016
4-[5-(4-chorophenyl)-3-(trifluoronmethyl)-1
H- pyr azol ,L%%ﬂé 5t ' en-1-y1 benzenesulfonamide

[5(4me%‘%peyl%§;-3-(ty€rw|a u%%t)rret%’g -1 H-qraz ll 1

benzenetyl I-phéhilderophensl)-5- [4 (methylsul on 1) phenyljo xazo 2-y1]-2-benzyl-

5- (3-fl uoro-4-net hoxyphenyl)-3-(di fluoronethyl)-1H pyrazol -1 -
benzena®@i®:onam de; 3-[ 1-[4-(nethylsul fonyl)phenyl]-4-trifluoronethyl -

i m dazo? le s( ﬂ}u %%82?5 [44m@BiMifo1 jphenyl]oxazol-2-ylJacetic acid;

4- (et - rifluoromethyl-1 H-|mdazol 2- yl]pyridine;
[2-(5- (mﬁwiylpwmm\mrapmmyw-[(%(methsdmﬂ@nﬂr)my 19%342p%4 dazol -1 -
enzenesul f onam d

et hyit@shuorenhgRyli-ss4<aetwipipdinpemdLaihsnierazele:
hyd S€) R&1YE|5 KA d

ri 1¥I Lg%:@ c%ﬁheﬁyl?—?ﬁﬁé‘th}'??ﬁ‘% ophﬁelﬁl)};llie f’oxazgf‘! Omggg]zeﬁesul fdonam' de; 25
met hyl 543 hepyd-bethocapbenil}- wmmmwguhfybﬁ@mwllbenzenesulfonaml e

4-

b

5-

5-

t

2-

5(2f|uoro4rrethox hen 2-trifluo nesul f ona
e; [26(@1@&1170@1@1 dimnatheisy *?%etﬁ‘@rl%‘}? r‘%@e%@"% é%fﬁ%’gé'ﬁtg e d;
4-

6-

s

6-

di

5-

0

<< s

2

ZZILPTLPINRT

('\1" tr %aq%ll henox Sy PEEEHMJJ‘Q?H%{ Qﬁﬁ%é&@ﬁf&b @Ebdidyﬁesuﬂj de:
|

"dor0- pRenox X0- 1 ndan-5 met hanesul f onam de or
ul'i de 5 53@1methyl 3-(3-fluorophenyl)- 4-methylsulfonyl 2(5H) -furanone;

z=

1(1§1 iﬁ-drlcl)rgOZr—t% uo?c?rzelztﬁ;ljll Z]CI-?qyllenzg’thlopyrang_—ca?‘goxyhc a¥1d] met hanesul f onam de,
(

& 01400 0 BASHXL U Ao oieARDEN fyibbr- [ Tibanes«bifonadiee; - - 76 VIO

59347
3, 4-Di 4. 4%9@?@@5@1) 4 (riftuoBdrhaing s LHFomdol- -pHdlbphzenssyoppidels- (2, 2, 2-tr |

| uoro- ethyl)-5Hturan-2-one

(52) - 2}5am4niﬁ@»fhﬂcgmstmpfémypileaﬂbrét(ﬂ&ﬂ“@{%ﬂj@r1ﬁy%PF%Zx°§/éheny| ] et hyl ene] - 4( 5H

)- thiazol e or d one;
N[ 3- (forﬁﬁfﬁ?ﬁeﬁssu %’%gélgdfs phenoxy 4H- 1- benzopyr an- 7- i/ E] i net hanesul fonam d
-stpyrias;

"
o

~ ~~r—/m —rr ov—|/-\ oQr—r— 1

1 w Z

0
3
f

e;h d( 6aR, 4. %10@Pomah§1§ulml)ﬁmﬂmLmEﬁhyotc)m@bod?lIi—lmld@@%i-— 5 0-
- - d thyl- 6H-dib 9
4- %l[ go>5< b|%mﬂilfir-gr[ﬁdﬂf(ﬂe&y@if)ﬁ@%ﬂﬁi&i}ﬁ ﬁﬂﬁ?ﬂcﬂgﬁ) ﬁﬁ%@?%?%&/dr 0- 2- et hyl -

1,2 yl]pyridine;

20 4-[2-(5—methylpyridin—B-yl)-4-(triﬂuoromethyl)—1H—imidazol—1-
yl]benzenesulfonamide;
4-[5—methyl—3-phenylisoxazol—4-yl]benzenesulfonamide;
4-[5—hydroxymethyl—3-phenylisoxazol—4-yl]benzenesulfonamide ;
[2-trifluoromethyl-5-(3 ,4-diﬂuorophenyl)—4-oxazolyl]benzenesulfonamide;

25 4-[2—methy1—4-phenyl-5-oxazolyl]benzenesulfonamide;
4-[5-(Z—ﬂuoro—4—methoxypheny1)—2-triﬂuoromethyl-4-oxazolyl]benzenesulfonamide ;
[2-(2-chloro-6—ﬂuoro-pheny1amino)-5-methyl—phenyl]—acetic acid;
N—(4-Nitro-2-phenoxy—phenyl)-methanesulfonamide or nimesulide;
N-[6-(2,4-difluoro-phenoxy)-1 —ox0-indan-5-yl]-methanesulfonamide or flosulide;

30 N-[6-(2,4-Difluoro-phenylsulfanyl)-1-oxo- 1H-inden-5-yl]-methanesulfonamide,
soldium salt;

N-[5-(4-ﬂuoro—phenylsulfanyl)-thiophen—2—yl] -methanesulfonamide;
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oxazin-3(4H)-one; 10 6-di oxo-9H purin-8-yl-cinnamc acid (B-23 1);
4-[ 4- (et hyl ) - sul fonyl ) phenyl ] - 3- phenyl -2(5 H)-furanone;
4- ( 5- met wD-030p3¢nyl - 4- i soxazol yl ) ; PCT/US03/00016
2- (6-met hyl pyrid-3-yl)-3-(4-net hyl sul fonyl phenyl)-5-chl oropyridine; 4-[ 5
- (4- et hyk qt@gnps | fuoid- ﬁe&lbke})wm aivEtahydu) forylHpheyylRdahethyl-5-42,2,2-ttifuoro-
4- (5-ne | - 3- p enyl -'4-i soxazol yl ) phenyl ] sul fonyl |;
(3- fbmgbdﬁﬂﬁnumaﬂxwphenyl) 3-difluoronethyl)-1 kayrazol-l -
enzenesul f onam
6, 8- di(mr%ﬁlé‘n@'% ﬁ? 5f' ]PIEGFlomq%@flﬁth%A’ TR nghenry Jmefhylene §§<53}_II 4 c acid;
,4-d|gﬂ ﬁﬂnﬁ
- hydr oxy- utoxy 5 [ 4- (nethylsulfonyl)pheni
3(2H) - pyr MFB(fﬂﬁﬂﬁamﬁrob—mdﬁotﬁ}meH Biaenropyiant 2yl nbﬁ]%%ﬂe%mf%a@é{’reboxy| i
0

?g ia(rj box 5 | Egal?a(l;@za{) 3( (11 11 d1mquylﬂgpt3§ls %X I’7)1 021 o%ftééaﬁ1§8{o°i’ﬁ§/ﬁ}%ky-%'?k-dml%%ﬁé opyr an- 3
[2-(2, 4- d%ggdgg nﬁjgbg%&1§°£bg& Q@Mﬂ-phenylanlno) 5- propyl - phenyl ] -acetic

acid; or I'SO pharmaceutical |y acceptable salt, ester _or prodrug
t hereof . . 423 5%(%@&&%@5&3@1) -PGTA0SgHcopimenygne iy dra2 terdB 2L 4 m 1,
wher ei n the COX-2 inhibitor has the formula RI6 OH NH (ilia) R17 R21 R18
R20 R19 oxagn-i(4BheRe; a pharmaceutically acceptable salt, ester, or

o e R o S s el o
net hyl, etfop. (mémmnmnyspmn ~Bphdny R G- furanone;
4-(5-methyl-3-phenyl-4-isoxazolyl);
2-(6-methylpyrid-3-yD)-3- (4-methylsulfonylphenyl)-5- chloropyndme
4—[5—(4-methy1phenyl)-3-(tnﬂuoromethyl)-lH—pyrazol 1-y1];

15 N—[[4-(5—methy1-3-phenyl—4—isoxazolyl)pheny1]sulfonyl];

(
(
(4-
N[[
4-[ 5-
yl'lb
(S)-
2-(3

4-[5-(3-fluoro-4-methoxyphenyl)-3 -difluoromethyl)-1H-pyrazol-1-

yl]benzenesulfonamide;

(S)-6,8 -dichloro-2-(trifluoromethyl)-2H-1-benzopyran-3 -carboxylic acid;

2~(3,4-difluorophenyl)-4-(3 —hydroxy—3-methylbutoxy)—S-[4-(methylsulfonyl)phenyl]-
20  3(2H)-pyridzainone;

2-trifluoromethyl-3H-naptho[2,1-b]pyran-3-carb oxylic acid;

6-chloro-7-(1,1-dimethylethyl) ~2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid;

[2-(2,4-dichloro-6—ethy1—3,5—dimethyl-phenylamino)—5-propyl—phenyl]—acetic acid; or

an isomer, a pharmaceutically acceptable salt, ester or prodrug thereof..

25
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R20 is hydrogen or fluoro; and 10 R21 is chloro, fluoro, trifluoronethyl or
nmet hyl, provided that R17, R18, R 9 and R20 are not all fluoro when R16 is
et hyl andwBI9/0fs4H. 10. The nethod of claim 11, wherein tReTTS/®oichi bitor
has the formula R22 X J (~ R23 R24 15 or an isoner, a pharmaceutically
accept abl e gsal t , Thamebsdest,clam 1 wireadn tig COErEnhibitonhesthe formXils0orS;,  J is a
carbocycl e or a heterocycl e; R22 is NHSQ2CH3 or F; 20 RR3is H N2, or F;
and R24 isRY S )C6H4. -78 WD 03/059347 PCT/ US03/ 00016
11. The rrethod erein the COX-2 inhibitor has the formula Q
Reg @ ,I, R27 R25 RR6 2 L or an isoner, a pharmaceutically
accept abI e sal t, , OPHa prodrug thereof, 5 wherein: T and M

i ndependent|y are enyI "NHhapht hyl , a radi cal derived from a het er ocycl e
conprising 5 to 6 nmenbers| and possessi fiafrom 1 to 4 heteroatons, or a

radi cal derived frGm a saturat ed*hydrocarbon ring having from3 to 7 carbon
atons; QL, @, L1 or {tridependent | y hydrogen, hal ogen, |ower al kyl
havi ng from

R18 RZO

R19

or an isomer, a pharmaceutically acceptable salt, ester, or prodrug thereof;

wherein
5 R¢ is methyl or ethyl;
R!7 is chloro or fluoro;
18 is hydrogen or fluoro; ‘
RY is hydrogen, fluoro, chloro, methyl, ethyl, methoXy, ethoxy or hydroxy;
R is hydrogen or fluoro; and
10 R?! is chloro, fluoro, trifluoromethyl or methyl,
provided that RY R R' and R* are not all fluoro when R is ethyl and R is H.

10. The method of claim 1, wherein the COX-2 inhibitor has the formula

R
15  or an isomer, a pharmaceutically acceptable salt, an ester, or a prodrug thereof,
wherein:
XisOorS;
J is a carbocycle or a heterocycle;
R? is NHSO,CHj or F;
20 R%is H, NO,, or F; and
R?* is H, NHSO,CHs, or (SO,CH;3)CsHs.
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10 1 to 6 carbon atons, trifluoronethyl, or |ower methoxy having from1l to
6 carbon atons; and at least one of QL, @, L' or L2 is in the para

posi ti on wWAM3059345(0) 117-R, wherein n is 0, 1, or 2 and Rcrasa3/bower al kyl
radi cal having 1 to 6 carbon atons or a | ower hal oal kyl radical having
froml to 6 carbon atons, or an - SO2NH2; or, 15 Cﬂ and CQ are

nmet hyl enedi oxy; or L1 and L2 are net hyI ened| oxy; R26, R27, and
R28 are i nddpenddsmnsthodefrcdaint. whereap e, C@Xv%}lﬂﬁshluepha%faaf@a}ula havi ng from 1
to 6 carbon atqnms, |ower hal oal kyl radical having from1l to 6 carbon

atons, or an aromatic radical selected fromthe group consisting of phenyl,
napht hyl, 20 thNepyl, furyl and pyrigy$; or, R25 and R2fi are 0; or, R27
and R28 are O; ¢ WO 03/ 059347 / US03/ 00016 R25, R26, together with
t he carbon d}onﬁf' h they are at aCh%97 forma saturated hydrocarbon
ring havi nQfTom- ; R27, R28, together with the
carbon atomto , forma saturated hydrocarbon ring
having from3 to The net had of claim 3, wherein the
per neati on enhancer_conp

ound sel ect’ed from the group

consisting of e sopropanokx, 1, 3-butanediol, oleyl alcohol, thynol,
ment hol , caryonge, car ol, citral/,\di hydrocarveol, dihydrocarvone,
neunenthol LISO%:|€@6 t er pene- , ment hone, pul egol, canmphor, 10

geraniol, a-ter eoL~ | inal olp2scarvgesol , t-anethole, and parecoxib. 13.
The net hod of cI 12, wherei'n the per rreatl on enhancer conprises a
conmpound sel edt ed fromthe group of ethanol, isopropanol, 1, 3-butanediol,
ol eyl alcohol, thynol, and paracoxib. 15 14. The method of claim 13,
wherein the perneation enhancer conprises paracoxib. 15. The nethod of

claim4, waeheitnihe ﬂﬁﬁﬁﬁ%ﬁﬁ&ﬁ! QBOPULRS sa MO AP EH&ESr @px%@rlﬁgomé%ﬁ'd sel ected
fromt he group consi sting of et %,ano i sopropanol, 1, 3-butanedi ol ,

5  wherein:
T and M independently are phenyl, naphthyl, a radical derived from a
heterocycle comprising 5 to 6 members and possessing from 1 to 4 heteroatoms, or a
radical derived from a saturated hydrocarbon ring having from 3 to 7 carbon atoms;
Q', Q% L! or L? are independently hydrogen, halogen, lower alkyl having from
10 1 to 6 carbon atoms, trifluoromethyl, or lower methoxy having from 1 to 6 carbon
atoms; and
at least one of Q', Q% L' or L? is in the para position and is —S(O)—R, wherein
nis 0, 1, or 2 and R is a lower alkyl radical having 1 to 6 carbon atoms or a lower
haloalkyl radical having from 1 to 6 carbon atoms, or an —SO,NHj; or,
15 Q' and Q? are methylenedioxy; or
L' and L? are methylenedioxy; and
R® R* R*Y and R?® are independently hydrogen, halogen, lower alkyl radical
having from 1 to 6 carbon atoms, lower haloalkyl radical having from 1 to 6 carbon
atoms, or an aromatic radical selected from the group consisting of phenyl, naphthyl,
20  thienyl, furyl and pyridyl; or,
R and R* are O; or,
R* and R*® are 0; or,
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ol eyl al cohol, thynol, nenthol, carvone, carveol, citral, dihydrocarveol,
di hydrocarvone, neunenthol, isopulegol, terpene-4-ol, nenthone, pulegol,
canphor, woesasidet , a-terpineol, linalol, carvacrol, t-anechaise3owmne
parecoxib. 25 16. The method of claim15, wherein the perneation enhancer
conprises a cqpqiidosahacyigsiht caon hengtouhich theytaaattiched, Sopy ®panol |

1, 3-but anedi ol , ol eyl “alcohol, thynol, and paracoxib. 17. The nethod of
claim 16, satuerted Imydrocarlpey mighaving Eom drie dcaldRRHRBEST 30 paracoxi b. 18. The
met hod of i1, ereip the s I VE: rord L ' tedi ned in

t he phar né%«lzz»ta}‘fl éaget@%ﬁﬂgfg i%%oln LO%?&%%@S@%% r% %Egr%ﬁ%&’g%m%sa\?w%% -80 WO
03/ 059347 @@Cg%gﬁlﬂg%@ng%m The7 embbedioafs. cl aim 1, wherein the COX-2

i nhibitor I's a conponent I'n a pharmaceutical conposition which further
conprises a glycol ether of the formula 5 RI-O((CH2),n0O),,7-R2 wherein Rl

d R2 i nd dent | d Cl = , ph I
benzyl g o, iEePy Vo bh e and e R sl eRnb e T cer o

2,10 5 " anhulboluta il BORHOroky Lonslin W9 c@@nol] heproptduid pbuchediod, 1,

wher ei n at a wei gh t he X-2 inhibitor is in the form of

nanopart i cdleg ahetonthymaantatbblecaions, earvenlatital dBSGOFyvetlout 900 nm 21,

The nethod of claim 15, wherein at | east 50% I ght -2 15

i nhi bi t or {iBydracaryRnes B?W%ﬁhcﬁdﬁ%‘iﬁgtoﬁg?rggneﬁzg\??%%e\égﬁoglg’rQI?%:%OE’QEP e from about

450 t01oabOUtani<%%Q<-t%Blneaﬁii TIaE cRbhed tahetabidl Mdlfrecokitt ei n at | east 75% by
of The - n |8

wei ght I rtor 1s in the formof nanoparticles having a
particle size fromabout 450 to about 20 900 nm 23. A nethod of treating

= COX 21 by BRe megos it altn pr b taB Rt PoBe o A nanel SREBkier AT, COPr < 1O
sufficient t ' aRapLdrealahy, RbhRphioLE] 3batALIOT, oldye COX-2 25
i nhi bitor ‘é‘%%@‘ﬁ@%l??%?ﬁé’ggﬁ% inti ss&e mf%%’?ed with PV. 24. The nethod of

claim 23, ybeicdjthymble atdpardcaxithi bi tor is a conpound having the structure
of Fornmula |11

15
14.  The method of claim 13, wherein the permeation enhancer comprises
paracoxib.
15.  The method of claim 4, wherein the permeation enhancer comprises a

20  compound selected from the group consisting of ethanol, isopropanol, 1,3-butanediol,
oleyl alcohol, thymol, menthol, carvone, carveol, citral, dihydrocarveol,
dihydrocarvone, neumenthol, isopulegol, terpene-4-ol, menthone, pulegol, camphor,

geraniol, a-terpineol, linalol, carvacrol, t-anethole, and parecoxib.

25 16.  The method of claim 15, wherein the permeation enhancer comprises a
compound selected from the group of ethanol, isopropanol, 1,3-butanediol, oleyl

alcohol, thymol, and paracoxib.

17. The method of claim 16, wherein the permeation enhancer comprises

30  paracoxib.

18.  The method of claim 1, wherein the selective COX-2 inhibitor is contained in

the pharmaceutical composition in an amount of from 0.05-10 wt.%.
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0% 0 R21-15 111 . R 13 30 R -81 WO 03/059347 PCT/US03/ 00016 wherein A
is a substituent selected frompartially unsaturated or unsaturated

het er ocycWolosas4parti al |y unsaturated or unsaturated car POEHES03/@0016 i ngs;
wherein R is at | east one substituent selected from heterocyclyl, 5
cycl oal kyl, cycl oal kenyl and aryl, wherein Rl is optionally substituted at
a substitutable position with one or. npore radi.cals sel ected from al kyl,
hal oal kyl , 19.cy afhe meihpd 2§ ¢lainy | kuhereinthe FPAX-2 IS 2 CHTRPERL R &y |

hal oal koxy,, am no,. .al kyl anl ng, . ar i it |

al kyl sul f i PRAFmaGeR}igal °8ﬁ"é8§%>} %nBIC%af?ﬁtty tcﬁﬁlg?géfoar %%%%‘?S?%F@hi%%ahw or

am no; and wherein R3 is a radical selected from hydrido, halo, alkyl,

al kenyl, al kynyl, oxo, cyan, carboxyl, cyanoal kyl, heterocyclyl oxy,

al kyl oxy, al kylthio, alkyicar bBﬁWQ—(@@)x@%}nkﬁ%( aryl, hal oal kyl,

het erocycl yl, cycl oal kenyl, aral kyl, heterocyclyl al kyl, acyl,

al kyl t hi oal kyl, hydroxyal kyl, al koxycarbonyl, aryl carbonyl,

aral kyl car Qﬁfﬁél R Al ReeRy tndepdrdleat KIYdraddaydr C1 3yl i Qallienll, phongl oxyal kyl ,
aral kyl t hi oa kéﬂ, ar al koxyal kyl , —al koxyar al koxyal kyl , al koxycar bonyl al kyl,
ani nocar boblzyl @mimodctr donghadks and &ﬁ@;malmcmgﬁat Bfgp intager 0f 2to 5

aryl am nocar pbonyl ,. N-alg%l-y-arylaninocarbonyl, al kyl am nocar bonyl al kyl ,
car boxyal k¥ niaintsesT o8 1 'Ry yi ami no, N-aral kyl ani no, N-
alkyl-yjaralkylanino, N-al kyl - N-aryl am no, am noal kyl, al kyl am noal kyl, N
20 arylam noal kyl, N-aral kyl am noal kyl N—aIk%I-hkaraIkylaninoalkyl,

N al kyl - N-2@r y| Zhe mothok pif clagm yi| whereireat agagoXd)s bamaight ob thefrQAXid nhibitgr

al kyl sul finyl, alkyl sul fonyl am nosul f onyl , ~al kyl aj ni I
N ar yl ani nis<Bth ,0% Q?Wé’tyﬂc}e& MoV ISR PRTHS) ylﬁ ﬁgrp)%{) 8% A{r?g sn[ § Isdp(l())lﬁ%p M oF a
pharmaceutically acceptable salt thereof. 25 25. The nethod of claim 24,

wherein the COX-2 inhibitor conpound is celecoxib (A-21), valdecoxib
(A-22), depncoxiThe attRd)of claithd Gowhérein/t 2eppt 5086 by i pf tha-&¥-2

15  inhibitor is in the form of nanoparticles having a particle size from about 450 to about

900 nm.

72.  The method of claim 16, wherein at least 75% by weight of the COX-2

inhibitor is in the form of nanoparticles having a particle size from about 450 to about

20 900 nm.

23. A method of treating PV, comprising topically applying a pharmaceutical
composition comprising a COX-2 inhibitor and an antiviral agent, both ina
concentration sufficient to obtain the therapeutically effective amount of the COX-2

95  inhibitor and antiviral agent in tissue infected with PV.

24. The method of claim 23, wherein the COX-2 inhibitor is a compound having
the structure of Formula III
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JTE-522 (A-26), or parecoxib (A-27). 26. The nethod of claim 25, wherein
the COX-2 inhibitor is at |east one nenber 30 selected fromthé group
consi sti ryowd/osBsiEcoxi b, val decoxi b and parecoxib. 27. Thecwatshgeood clai m
23, wherein the COX-2 inhibitor is a conmpound selected fromthe group
consi sting of 3RO AR08 TnPEIédtSDRANGRM Gy QHs@uratdd-or~ CH3 O/ | \ N S

CHB HNIN-\ N/ HN/ O Sip F/ E\ HO2C. CH3
| \  Hp puBkdr3ted he@ratyclyl apd p@mlybunwumt% @ nsgiuEstes “éFJPocﬁ‘lhlt? CF3 HNL g cC)Fls

CH3 0 0 (%ImgO-IWOO-I OCF3CF3 0 pd OH

wherein R1 is at least one substituent selected from heterocyclyl,

5  cycloalkyl, cycloalkenyl and aryl, wherein R1 is optionally substituted at a
substitutable position with one or more radicals selected from alkyl, haloalkyl,
cyano, carboxyl, alkoxycarbonyl, hydroxyl, hydroxyalkyl, haloalkoxy, amino,
alkylamino, arylamino, nitro, alkoxyalkyl, alkylsulfinyl, halo, alkoxy and
alkylthio;

10 wherein R2 is methyl or amino; and

wherein R3 is a radical selected from hydrido, halo, alkyl, alkenyl, alkynyl,
0x0, cyano, carboxyl, cyanoalkyl, heterocyclyloxy, alkyloxy, alkylthio, alkylcarbonyl,
cycloalkyl, aryl, haloalkyl, heterocyclyl, cycloalkenyl, aralkyl, heterocyclylalkyl, acyl,
alkylthioalkyl, hydroxyalkyl, alkoxycarbonyl, arylcarbonyl, aralkylcarbonyl, aralkenyl,
15  alkoxyalkyl, arylthioalkyl, aryloxyalkyl, aralkylthioalkyl, aralkoxyalkyl,
alkoxyaralkoxyalkyl, alkoxycarbonylalkyl, aminocarbonyl, aminocarbonylalkyl,
alkylaminocarbonyl, N- arylaminocarbonyl, N-alkyl-N-arylaminocarbonyl,
alkylaminocarbonylalkyl, carboxyalkyl, alkylamino, N-arylamino, N-aralkylamino, N-
alkyl-N-aralkylamino, N-alkyl-N-arylamino, aminoalkyl, alkylaminoalkyl, N- |
20  arylaminoalkyl, N-aralkylaminoalkyl, N-alkyl-N-aralkylaminoalkyl, N-alkyl-N-
arylaminoalkyl, aryloxy, aralkoxy, arylthio, aralkylthio, alkylsulfinyl, alkylsulfonyl,
aminosulfonyl, alkylaminosulfonyl, N-arylaminosulfonyl, arylsulfonyl, N-alkyl-N-

arylaminosulfonyl; or a pharmaceutically acceptable salt thereof.

25 25.  The method of claim 24, wherein the COX-2 inhibitor compound is celecoxib
(A-21), valdecoxib (A-22), deracoxib (A-23), rofecoxib (A-24), etoricoxib (A-25),
JTE-522 (A-26), or parecoxib (A-27).

26. The method of claim 25, wherein the COX-2 inhibitor is at least one member

30  selected from the group consisting of celecoxib, valdecoxib and parecoxib.

27. The method of claim 23, wherein the COX-2 inhibitor is a compound selected

from the group consisting of
-82 -



02N d \\ CHO CF3 5 0 0 CF3 d -83 WO 03/059347 PCT/US03/00016 ~ o0 0O
ck VY OHV I VY OH OCFB3HOOCF3 O 0d OH F3CI HSCF3 S CR3 d
O 0 0 CdwboB/0593@H 011 OHN CF3 S CF F NCF3 CH 3 3 O ecrasozhoogH OH N
NCF3 NCF3 5 H, and H 28. The nethod of claim 23, wherein the COX-2
inhibitor is selected fro o
chloro-2-trifl uor onef hyl menzopyran 3- carbolxyll aci d;
6-chl oro-7 “thw thyl - 2} AN I~C3
8-(1-meth -tri{fluororrethyl 2
6-chl oro-8 eihybeghyl ) - 2-tri fl uoperethyl - 2 ~henzopy -C§-carboxyllc
acid;, 2-trifl U(Sr%met hyI 3H napht ho[OZ 1- b] pyr an- 3- c%ﬁaboxyl ic acid,

2 CH,
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HO o S/CHa
7<\/ 7 o cL c1
0,N /O 0
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0,N N
OH
CHs 0 CF,
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(l\ © o~ cF, CH,

0
Cl
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B 0 CF,
0 CF,
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0
cl
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02N Ccl AN OH
0 CF,
s 0 0 CFy cl ,
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1, 1-dimethyl ethyl)-2-trifluoromethyl-2H 1- benzopyr an- 3-car boxyl i ¢ aci d;
ronmo-2-trifluoronethyl -2H 1-benzopyran- 3-carboxylic acid; 15

hl or o-wotosiosd3wor onet hyl - 2H 1- benzopyr an- 3- car boxyl i ¢ a®Cu[US03/00016
rifluoronethoxy-2- trlfluoronethyl 2H 1- benzopyr an- 3- car boxyl i ¢ aci d;

di chloro-2-tri

- (

-b

-C

-t

7- onet hyl - | -benzopyran-3-carboxylic acid;
-phenyl -2-trifluo

8-

8-

4

- (

hyl - 2FL1 benzopyran 3-carboxylic acid;
get hyl - 2H-1- bquopyran 3-cagboxylic aC|d 20
- 2H 1- benzopyr an- 3- carboxyllc aci d;

di met hyl -2-tri
bi s(di et hyl et hy ) 2ftrifluorometh
WO 03/ 058 . 3 o
1- met hyl et 2-tr fl uoronet n- 3-car boxyl i ¢ aci d;
7-phenyl - 2-tri 2 Y nzt gyllc aci d;

6- chl oro- 7- et hyl - 2- trlfludrang?hyl 2H 1- benzopyran carboxyllc aci d;
6-chl oro-8-ethyl-2-trifluoronethyl-2H 1-benzogyran-3-carboxylic acid; 5
6- chl or o- 7- phenyl - 2- trlfluq;onethyl 2FL1 benzupyran 3-carboxylic aC|d
6, 7-di chl oro- 2- trlfluor0|n ethyl Wra

6, 8- di chl or .2S i L
6- chl or o- 8- ﬁethyl r|fluoronethyl be '@pyran 3- carboxyllc aci d;

8- chl or 0- 6- net hy[~=\2+ MO onethyl 2H 1- benzopyran- 3-carboxylic acid; 10
8- chl or o- 6- met hoxy- 2- trlfluo?onethyl §¥+1 benzopyr an- 3- car boxyl i c aC|d

6- br omp- 8-chl oro-2-trifl uoronethyl - 2H 1- benzopyran 3- carboxylbc aC|d

8- bronD 6- quoro 2- triflupronethyl

6- chl or 0- 8- ud N1 uovbrret §
6- br ono- 8- et ha i
[(phenylnethyl)alnlndi CFs ,
sul fonyl]-2-trifluoronethyl -2H 1- benzopyr an- 3-car boxylic acid;

6- [(dlnethylanlno)sulfonyl] 2-trifluoromethyl -2H 1-benzopyran- 3-car boxylic
acid; 20 0

6- [(nethquﬂ1no sulfonyl -2-trifluoroget hyl -2

aci d; NN oH

6-[ (4- nnrphol”no) quonyI] 2-trifluo -thy - 2H 1- benzopyr an- 3- car boxylic
aci d; CF,

6- [(1 15d|nethylethﬁi)anlnosuﬂﬁbnyl] 2- trFquoronEthyI 2H 1- benzopyran- 3
car boxylic acid;

1- benzopyran- 3- car boxylic
OH

28. The method of claim 23, wherein the COX-2 inhibitor is selected from 6-
chloro-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid;
6-chloro-7-methyl-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid;

10 8-(1-methylethyl)-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid;
6-chloro-8-(1-methylethyl)-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid;
2-trifluoromethyl-3H-naphtho[2,1-b]pyran-3-carboxylic acid;
7-(1,1-dimethylethyl)-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid;
6-bromo-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid;

15 8-chloro-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid;
6-trifluoromethoxy-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid;
5,7-dichloro-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid;
8-phenyl-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid;

~ 7,8-dimethyl-2-trifluoromethyl-2H- 1 -benzopyran-3-carboxylic acid;
20  6,8-bis(dimethylethyl)-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid;
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6- [ (2- met hyl propyl ) am nosul fonyl ]-2-trifl uoronethyl -2H 1- benzopyr an- 3-car bo
xylic 25 acid;

6- met hyl swibfoansd4342-tri fl uor omet hyl - 2H 1- benzopyr an- 3- car b@xyltses/awid;
8-chloro-6-[ [(phenyl nethyl)am no] sulfonyl] -2-trifluoronethyl-2H 1-b
enzopyr an-zo 1'—m%&l‘é@f&?@—ﬁifﬁl@hﬁhethyl—ZH—1-benzopyran—3-carboxylic acid;

6- phenyl acetyl -2-trifl uoronet hyl - 2H 1- benzopyr an- 3-carboxylic acid; 30

6, 8- di br oﬂeplibny]r-l-trﬁﬂmmnethkﬂyﬂiﬂkb@zb@ﬁ%%égﬁaﬁ’rﬁ’xﬁh‘b%ﬁl‘%oxyI ic acid;

R e R S s MY S

6- benzyl sy Liapyl ¢ dntirdtd men-aaehyd HAbdnzbppanpyatioxgicanidoxyl i ¢ acid; -85
WO 03/ 0593§4$71-ﬁ§é_|_g/ %% 13% It)tj(l)%{%g 6-[[N-(2-f urbgrmat hyl ) am no]

sul f onyl | -ReHlbiof 1-phenyh@thiiorptiethyl-2Hehpeprppaan J-cabybs v¢iflc aci d;
6-[[ N- (2- phenyl et hyl ).am no] _sul |]1-2-trifl et hyl - 2H 1- benzopyr an- 3-
ca£ Loxg/l [ %’é@{c&}org—%@%lﬁg%ﬁ%ﬁ}’iﬁ}ﬁE%P%%?@Wr{‘ﬁfﬁ‘i’&ggtﬁglébyr an-3 - c;r ngyl ic

aci d; -di -2-trifl thyl-2H-1-benzopyran-3-carboxylic acid,; .
7-(1, 1-di n6é§ I%iﬁ/cpleotr%)%tfl- Egrglennet a};‘ | uor oet h)I/)P]T 2H 1- benzopyr an- 3- car boxyl i ¢ aci d;

6- chl or o- % Elilbfd-Sarettiyb R hyifludidnbiipdid bl theoppyen-Bearbabis kgl ¢ aci d;

S O o P e ey 4R DR 220 BRI BRb ) EAEA; O hydr o-fur an- 2-
-(4-flyor nyl ) -2 4- ne | ¥ovirdR-8az00dyl- &IPyri di ne; 10

5, 5- di1'r¢et %Pﬁﬁ%(él-nr?%ﬁ% su 8?16#%% gr%/?%?phpgrr\yl -2-( 5"3- f_urda?mone; 5

- (4- | uor aphemu-3-chiokel2 ¢rifttdrpiretiyl-8Hy | -ppirenytap-33catbexyiir agifonet hyl ) pyr azol e;

4- (4-f h |)-5-4- t hyl h | l,- 1-.ph =3
(t E il ug?g&ﬁgtq%;qx?%eraiz%ﬁéﬂ?ﬁ%%@ﬁl%gﬁ%)%%éﬂ%r‘jaf Xfy‘?%%‘?%ét hoxyphenyl )-1
H | -1z yl _ ARAThAEIH- -3- lic acid;
4- %r g-zgi S%R%rfr%?bﬁy p%g%y -u%l—l- pyr%ig%rlI -111-%31/1%())]‘3%%2%32% S)Iq]:_g:naz;:ﬁ de;
j- E g (5 4;3 phg-gf&xﬂt&ﬁﬂltﬂo)crﬁMﬂmml ) 1ﬁﬁﬁlﬁﬁﬂ-&ﬂ?®?®%ﬁ)@é@%ﬁ|@§@lﬂf o_ngm' de;

- (3, 5- bi s(4- et hoxypheny] ) - -1- nzene m de;
4- (5- (B chéﬁhlgrfh&@%?Q-%I%(ﬂu%tnﬁ%%hg%ﬂ’?ﬂsza& GRS han?
H | -1:yl ) | -3-carboxylic acid;
Py 8200 L DSnLaRSShL R AR ot -dnopyran-caborsic
H
4-(
m d

yr azol - d{ypidpenzsehng puifojsalforgé]-2-2ofluoromethyl-2H-1 -benzopyran-3-carboxylic

5- (4-chl orophenyl ) -3-(5-chl oro-2-thienyl)-1H pyrazol - 1-yl ) benzenesul f ona

e; 4- (@¥i&hl or o- 3, 5-di phenyl -1 H pyrazol - 1-yl ) benzenesul f onani de;
6-[(dimethylamino)sulfonyl]—2-triﬂuoromethy1-2H—1-benzopyran-3-carb0xylic acid;

20  6-[(methylamino)sulfonyl] _2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid;
6-[(4—morpholino)sulfonyl]-2-triﬂuoromethy1—2H-1-benzopyran—3 -carboxylic acid;
6-[(1,1-dimethylethyl)aminosulfonyl] -2-trifluoromethyl-2H-1-benzopyran-3-
carboxylic acid;
6-[(2-methylpropyl)aminosulfonyl] -2-trifluoromethyl-2H-1-benzopyran-3-carboxylic

25  acid;
6-methylsulfonyl-2-trifluoromethyl-2H-1 -benzopyran-3-carboxylic acid;
8-chloro-6-[[(phenylmethyl)amino]sulfonyl] -2-trifluoromethyl-2H-1-benzopyran-3-
carboxylic acid;
6-phenylacetyl-2-trifluoromethyl-2H-1 -benzopyran-3-carboxylic acid;

30 6,8-dibromo-2—tn'ﬂuoromethyl-2H-1-benzopyran—3-carboxylic acid;
8-chloro-5,6—dimethyl-2-triﬂuoromethy1—2H—1-benzopyran—3-carboxylic acid;
6,8-dichloro-(S)-Z-tﬂﬂuoromethyl—ZH—1-benzopyran—3-carboxy1ic acid;
6-benzylsulfonyl-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid;
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4-[5-(4-chl orophenyl )-3-(trifluoronethyl)-1

H pyrazol - 1-yl ] benzenesul f onam de; 4-[5-phenyl -3-(trifluoronethyl)-1

H pyr azolwo-ogloj4senzenesul f onam de; PCT/US03/00016
4-[5-(4-fluorophenyl)-3-(trifluoronethyl)-1

H- pyr azol '61[;[]NL(]2tlﬁﬂ41ﬁ9@§' hh@opiifoeyl]-28rifluoromethyl-2H-1-benzopyran-3-

4-[ 5- (4- met hoxyphenyl )-3-(trifluoronethyl)-1H pyrazol -1-yl] benzenesul f onam
de; 4-[ 5-<caboghlicragshenyl ) - 3- (di fl uoronet hyl)-1

H pyrazol - 1- benzen | f onam.de. . B -3
0B et i gy e PR R ua g ropethl-28--benzopyran
H | - | f ide; 4- [4-chl -5 -(4-chl h 1)-3
F)r/irflzaor%r;rﬁeb%(%@f@%’nﬁfgyrgrz]glm- ? yI]b[enzgnegLFfonaEn' dg; oggp ev)
[ 3- (di f l6uodoetrifipojontetivl-2ikl fopngsmarapr3-cabopxicastst - 1- yI | benzenesul f onani de
4-13-(di 1 uaronget hyl )-.5- nyl - -1- vyl FHAEH f onam de;
-[3- E di 1£|7::6raﬂf3r%ﬁ Ylj?‘}(l@@al?%gaﬁ%ﬁ&?é}ﬁ%ﬁ! }%ggo&a&i& Batit!
razol -A- benz&ne 1108 i BEbbxl#-atidyor ophenyl ) - 1
g;r azol -61_913% Oggnzeneélg{et?lglﬁgglg&nz?%%dp\%r@%/ 0593327 PSEIJ' / USBB/ %0)16
3- (di f |pBCRbyphen$h){(8mefianesubionyrphenph ypaievigrol-dhydresfiraggrone]

benzenesul f onam de;

[

p

i

;[ 5- ( 3- | raesti-delverRpismehr (-methyls o mbPhRRr ipigezq (o apyadiap:. | .
[

[

p

[

]

|

A b
1~

S PSPIT

benzenesyl _3-phenyl-2-(SH)-furanone;
4- glrzg) eSSyggrgﬂgrgPy?ﬁ lr_ri_égiylsulforllyl)lpihﬁ? 1-3-phenyl-2-(5H)-furanone

| or'g- razol - benzenesul f onami de;
-[5-(4-c h3-(lf—lﬂ’}@dg@pkér)ylﬁ}—(h@ﬂﬂhﬂg&lfmﬂbyh@nyﬂ—3-(tnﬂuoromethyl)pyrazole;
| - 1- enzenesu napi_de;
L L b op R ne bR orsDpb A bPBERIR ) 1 1 pyrazol - 1 -

] lr)g{lgez]e@%%{l&g&g}#gﬁpy%%)&éf | uor ophenyl ) - 6-[ 4- (met hyl sul f onyl ) phenyl ]

;E-b-h

[ 6- ( 4- f | 4105-OpbiEosIpheipil)-B 2t tveyphByBrlE-pyrapele hrbbragenasbienamige:
-(4-fluorophenyl)-7-14-(nme | | ) phenyl i1-0[.3.4] oct-6-ene;
ES- cmuorﬁ?%5#§(%@ﬁ%ﬂ®§ﬁﬁ‘§%%ﬁg¥ }Feé’ﬁ?ﬁ/egéﬁlﬁ%ghgéﬁyl ] ! spiro
. 4] hept - 5-eng: . 4-[ 6= ( 3+ gl -1 4 ey éneslifdramide;
2] nopt - SLERERNrERLS PHORATAL RO NRRNASALRnide
(3, ﬁ di chl(®sdviddmmithapbératyl H-pgrapzdl-[-yBbenpesesutformifBheny| | spiro
. 4] hept - 5-ene; 15 ‘ da
- ( 3]- chloor 6—(51'(4'%]81?‘2?&!%%5@7?)(4@TWI?WH¢I%'BW5%191 ?’Blﬁ%lr%?/rf glpf)(lmragtl %?’4] hept - 5- en
4-16-(3,4=zdj chi 1% S -8yl fhigfonemneiey | f i de;
L (3- s %ﬁ'ﬂ'ﬁﬁ%?‘%%ﬁ@ﬂ?}?ﬁ‘?? %(%m%lg}gz‘]rlo e ?%?)(eﬂ%é#gt hyl ?; fonyl phenyl }¢ h
azol ey 4-(5—(4—chlorophenyl)—3-(5-ch10ro—2-thienyl -1H-pyrazol-1-yl)benzeriesulfonamide;
2-chl orophenyl )-4-(4-fl ophenyl.) - 5-(4- met.hyl sul f onyl phenyl )t hi azol e;
E4-f | uor égﬁ@hi)/wx%-Bé-élahwr-fi@‘rfgﬁ?ﬁﬂ%Pfl%%éﬁ%nnei -l@ﬁfar%l 1 tKi gzol g; )
4-[5-(4-chlorophenyl)-3-(trifluoromethyl)-1H-pyrazol-1 -yl]benzenesulfonamide;

NDODOI— OO0 b
- N' NN

N~

4-[5-phenyl-3-(trifluoromethyl)-1H-pyrazol-1 -yl]benzenesulfonamide;
4-[5-(4-fluorophenyl)-3-(trifluoromethyl)-1 H-pyrazol-1-yl]benzenesulfonamide;

25  4-[5-(4-methoxyphenyl)-3 ~(trifluoromethyl)-1H-pyrazol-1 -yl]benzenesulfonamide;
4-[5-(4-chlorophenyl)-3-(difluoromethyl)-1 H-pyrazol-1-yl]benzenesulfonamide;
4-[5-(4-methylphenyl)-3-(trifluoromethyl)-1 H-pyrazol-1-yl]benzenesulfonamide;
4-[4-chloro-5-(4-chlorophenyl)-3 ~(trifluoromethy!)-1H-pyrazol-1-
yl]benzenesulfonamide;

30  4-[3-(difluoromethyl)-5-(4-methylphenyl)-1 H-pyrazol-1-yl]benzenesulfonamide;
4-[3-(difluoromethyl)-5-phenyl-1H-pyrazol-1 -yl]benzenesulfonamide;
4-[3-(difluoromethyl)-5-(4-methoxyphenyl)-1 H-pyrazol-1-yl]benzenesulfonamide;
4-[3-cyano-5-(4-fluorophenyl)-1 H-pyrazol-1-yl]benzenesulfonamide;
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uor ophenyl ) - 5- (4- et hyl sul f onyl phenyl ) -2-(2-thi enyl)thiazol e;
uowopbessh) - 5- (4- met hyl sul f onyl phenyl ) - 2- benzyl am motrhisazaioes
uor ophenyl ) -5 - (4-net hyl sul fonyl phenyl ) -2-(1- gr opyl am no) t hi azol e;

5- di_ ebldpRphaaaly st Mydrd-44n¢tetiphanyd) hmpiryzoblf 4 25
hylsulfonyl)phen | ]t hiazol e;

fl uoryﬁ)]ﬂ)hlaw;wS)llmn%mldﬁet hyl sul f onyl phenyl )-2-trifl uoromet hylt hi azol e;

met hyl SU' fﬁiu‘trﬂ f%ﬁ%?’&ﬂ%gﬁw’;"( lé,iglhémﬁ%ﬁemggdmcl opent a- 2, 4- di en- 3-

(4-fluorophenyl)-5-(4-nethyl sul fonyl phenyl)-2-trifluoronethylthiazole;
fl
fl
fl

4-
4-
4-
4-
(3

t

4-

) g NN N

I’lZ(E,‘I’lér

nmet hyI g%ﬁggu@fogmﬂrcgl en- 3-yl ] benzenesul f onam de; 30
5-(4-fl uoro%hen |)-6-[4- (rret hyl sul f onyl ) phenyl ] spi ro[ 2. 4] hept a- 4, 6- di ene;
4-16-(4-f Implrdﬁdme@pl}@m ﬂHfmfraaZ]ohéaﬂstmzeeewﬂ@ﬁa@ﬂ% ] benzenesul f onani de;
6- (4-f
itrl

B e el

1b
[
(
[
(
ridine r 0531 1} PH 3710483016 -
6p¥4 fl uorég[)sﬁgl @@?‘ &lh{ehgdanr%lgﬁ)yp?g?g%nyl )sﬂoéﬁy]; )JZ %ﬁnyl pyri di ne=3- car boni
trile; 4-fipefdenmetfopbipyde; di n-2-yl)-4-(trifl uororrethyl) 1 Himdazol -1 -
yl ] be
[
r
[
[
[

b | f md py[ild f1 hvl

mf lg;ggfs_l(i‘ Sg@aplgﬁ} e9e§1‘ 'Ebh’é%tlﬁyiﬁlgﬂé‘ﬁdjlﬁé I’ng tf%% ﬁmat 51( :);/II’I dluc;rg ;ﬁl )4-1
e 3-

(t '4 (ir"rbg[ %{-'fé- OnyP@}IX{eﬁbﬁﬁﬁQ l41hebt-5-eil - Afenearsulfdmanads; de;  3- |

rifluoromethyl)-1
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4-[2-(3 —chloro-4-methylphenyl)-4-(trifluoromethyl)-1 H-imidazol-1-
yl]benzenesulfonamide;
2-(3-fluoro-5-methylphenyl)-1- [4-(methylsulfonyl)phenyl]-4-(trifluoromethyl)-1H-
imidazole;

30  4-[2~(3-fluoro-5 -methylphenyl)-4-(trifluoromethyl)-1H-imidazol-1-
yl]benzenesulfonamide;
2-(3-methylphenyl)-1-[4- (methylsulfonyl)phenyl]-4-trifluoromethyl-1 H-imidazole;
4-[2-(3-methylphenyl)-4-trifluoromethyl-1H-imidazol-1 -yl]benzenesulfonamide;

- 88 -



(trifluoronethyl)pyrazole;
1-et hyl -4-(4-fl uorophenyl)-3-[4-(nethyl sul fonyl)phenyl]-5-(trifl uoronethyl)
-1 H pyreooBese3s7 PCT/USO3/00016
- (4-f1 uorophenyl) - 4-(4-net hyl sul fonyl phenyl)-2-trifl uoronethyl -
Him dazolleq4_ (ng@hylsulfonyl)phenyl]-2-(3-chlorophenyl)-4- tnﬂuoromethyl 1H-imi azole
4-[ 4- (et hyl sul f onyl Ken I] 5-(2-thio heh%(ﬁ triflu orret(lqu |)-1H i m daz
ety $-6

ole; 5-(4-f2@erhdgrhpl Yil[ I RHBRAFY S

trifl

5. et oy "@ap%n&@!—a%ﬂ y‘i“?théil idsepl - yberass it o

(trifl uor oet v ¥ki-didiesroptenyl)- 4-tr1ﬂuoromethyl 1H-imidazol-1-

5- (4-fl uorophenyl)-4-[ 4- (net hyl sul fonyl ) phenyl ] -2-(2- propynyl oxy) - 6-

(Zt[)lflﬂogqrmfﬁdnq)&fonhdmd@ . ) I

Lo Mﬂf‘rj)&p@&qre ’Rf?é&l)ﬁi L TR AU SRyt e rbmEihyl)- 1H-

(3- cwgg{] 1#4- met hoxyphenyl ) - 4, 5-di f | uorophenyl ] benzenesul f onam de; 30
en

2-
4- quo yI) 2-[4-(met hyl sul fonyl)p | ] benzene;
i f1 uor an’glt -t - 4-(4-fuompherlybes- ftuﬂyp@mﬂwl);lé Ryl i soxazol e;

et hyl - phen %I sox zol - 4-yl ] benzenesul f onam de;
d| fl lﬁé}k@ﬁ%ﬁnﬁ nyl i soxazol - 4-yl ] benzenesul f onani de; -89 WO

a7 ﬁgﬂl #ﬁi 3@ Q%eﬁ)phény[lﬁ% ¥ ghmemyrsatfbyyyphenyl]-5-(trifluoromethyl)-1H-

I SOX nzenesul f onam de;
rret hy;iwa&oﬂ)heyl}abetammcazol 4-yl ] benzenesul f onani de;

j 1]: :%g}r‘ gp‘ge%‘ﬂ%ﬂ% §1?§-§€18ﬁ%8‘§|8ﬁ?@mge§?fq¥5‘3“{1{&@% tﬁﬁ% gfgye/ I ) benzene;
'(4';83;}11% Orog}@}gﬁ%cycl opent en-1-vyl ] 4 (rret hyl sul f onyl ) benzene;

enyfl)cycl openten-1-y neth{IsquonyI)benzene

2

4- t r4{4- ﬂobmphéﬂﬂ}fﬁ}h@ﬁwt)lﬁy@llfwé)ph@w ]rl-@ -phepyledsi i HEU0/% | ) benzene:
4- et hyl t hi 1. b "
511 8&1%35@»' -if-ﬁ‘pﬁﬁ?lﬁ@' D IPHALAE LA JRLD) Sony! ) benzene

t hy

4-f G%ro&ﬁeny B4 4- d’l rret hyl cycl opent en- %benzenesul f onam de;
4- Chl-@flg'phqn-yﬂu)omphény]} B dniethytsu p@ﬂ}p@nnyl] I]ﬂuoromethyl) -1H-

t
b
4-

(
(
2
(

1

)
-
- (
-dif
-
-
/
h
[
-1
-1
1
-
-1
-
[
-1
-

(
(
(
nme
(
(
ne

hyl sul fonyl') benzene;  4-[2-(4-chl orophenyl) -4, 4-di net hyl cycl opent en-
enzBAa&UE:f onani de;

f 5'—%—%ﬁgw&gﬂﬁyﬁj(@%ﬁ%ﬂﬂonﬂbh&@w@ﬂ@ﬁwrf)lﬁeﬁm—ﬁ[&—;imidazole;
20 4—[4-(methylsulfonyl)phenyl]—5—(2-thiopheny1)—2-(triﬂuoromethyl)-1H—imidazole;

3-
5-
05
en
5-
2-
2
2
2-
2-
2-
4-(
2-
2-
(
yI
2-

]
(

5—(4-ﬂuorophenyl)—2-methoxy—4-[4—(methylsulfonyl)phenyl]—6-
(trifluoromethyl)pyridine;
2—eth0xy—5—(4-ﬂuorophenyl)-4—[4—(methylsulfonyl)phenyl]-6—
(trifluoromethyl)pyridine;

25 5—(4-ﬂuorophenyl)—4-[4-(methylsulfonyl)phenyl]—2-(2—propynyloxy)—6-
(trifluoromethyl)pyridine;
2-bromo-5-(4-fluorophenyl)-4-[4-(methylsulfonyl)phenyl]-6-
(trifluoromethyl)pyridine;
4-[2-(3-chloro-4-methoxyphenyl)-4,5 -difluorophenyl]benzenesulfonamide;

30 1-(4-fluorophenyl)-2-[4-(methylsulfonyl)phenylJbenzene;
5-difluoromethyl-4-(4-methylsulfonylphenyl)-3-phenylisoxazole;
4-[3—ethy1—5-phenylisoxazol—4-yl]benzenesulfonamide;
4-[5-diﬂuoromethy1-3-phenylisoxazol-4-yl]benzenesulfonamide ;

-89 -



4- [ 2-(4-chl orophenyl)cycl opent en-1-yl ] benzenesul f onam de; 15

1-[ 2- (4- met hoxyphenyl ) cycl opent en-1-yl]-4- (et hyl sul fonyl ) benzene;

1-[ 2- (2, woicsloswsupphenyl ) cycl opent en- 1-yl ] - 4- (net hyl sul f orgiT)usesa@ne;

4-[2- (3-fluoro-4-net hoxyphenyl)cycl openten-1-yl ] ber(lizenesul f onam de;
1-[2-(3-chl | 6l-0opEbéeendsulfonamide;

Y1 (P T TR PR ewel epabtenton

4-1 2- (3 chl[sxnoemym pimngbisemzlo) é;b’é]b@%ﬁ?sélhﬁ)&amkﬁle] benzenesul f onami de; 20
4-12- (2-met hyl pyri di n- fonam de; ethyl
2-[4-(4-f ﬂdaﬂéﬁ%@ 33) 911"? %Ygl ony ?&l?ﬁg&ﬁ?‘?&ggzm 2-y1] - 2- benzyl -
acetate, . -1-y1]-4-(methylsulfonyl)benzene;

2-[4-(4- fllJ(Z)r(% oro me%hﬁflﬁhenyl)q“()pseﬂte? onyﬂip(krlneeny}ll ?uo;égol 2-yl]acetic acid;
2- (tent- byt 1)mmdrépﬁehwmwmemyn)l-ss}Hm(ethy%fp%xlbheaﬁw)pheny|] oxazol e; 25
4-(4- quoro henyl ) xazol e;

4-g4-fl uorlc[g’r{éﬁﬂlfhlﬂqpb?wra%ygg e(“rrﬁ'?’ﬁ%@ﬂ?efﬁ%l F‘%’Jﬁgﬁ% 9oxazol e; 4-[5

-e( 3-fluorq-4- (gqnﬁ%gﬁgﬁ{g,ygﬁmﬁyéﬁofpweﬁqr@}mxﬁmﬂwmﬁz@ylwehmmenesu| f onai ni d

6- chl or o- 4= [(zl(ﬁllm&hmﬁtlbp‘lieﬁylbgylc)opznuen1llehéf(UWﬁMﬂ}dﬂfOQ]dD@%%opyr an- 3- car boxyl
c

d; | thyl -2-trifl - 3- car boxyl
hci e 30 315 nsrepreng) U PR T A S A L e SR fur anone:
6- chl | r BereallEsmnayid id;
a5 (B oA W&l’?‘%ﬁ?ﬂﬁ%ﬁ%ﬁé@%ﬂﬁeﬁmﬁ“ ey ac!

ﬁ ] benzelnqspL ]ng%‘fbﬁlﬁmyl)ﬁ 4-Hﬂﬁethyteydhgﬂepmwyl)] 459;:1@711;1}1%3%322?0)1 61
razo enzenesu onam
]FE ( 3- f|4ubh|¥(d=dﬂmpmwa‘éﬁwﬁtg?cwgﬁl&ﬁggﬁghﬁw"'s&?%{p“y&%z o:c |-| o
enzen en ri uor one -
I¥|-| m dazolfg {/41@ ?haenxléc}[c%oe%ﬁ} Sesnlftn Y Y
][4 (et hyjsul émmk;h@{yﬁ)aydld)peﬁtdm] &]]bmlzmtl]’f‘ynarmdﬁl m dazol -2 5
[
[
2-

¥|rll]sgle%g%@gﬁ%é@ﬁ;hggggcyjcﬁ)pghtgﬂ -};?[] R (%eﬁlyisu{flonylﬁorng%t hyl)-1 Him dazol

5-net hyl - 3- Nesuih RO Eoh nzene;

5- hydr %@?ﬁ?f rﬁ%%ﬂygoggé%lp?%]e £ enfgenesu}ldfﬁ}gnam de; 10

trifl uofpetfybros- {r@t}éxglpﬁmyk)cwmpemphﬁl- ﬂ}bma%ﬁ%lfq%%nesul f onani de;
L2 et hyll [24 (3p2}$12%/0| i-?ne?ﬁ(o%(%)}llgnlyl)gy?c%p%g gy -fﬁQ! &ﬂne Yisulfonyhbenzene;

4—[2-(3-chloro—4-ﬂuoropheny1)cyclopenten— -yl]benzenesulfonamide;

4-
1-
yl
4-
4-
[

4-

20  4-[2-(2-methylpyridin-5-yl)cyclopenten- 1-yl]benzenesulfonamide;
ethyl 2-[4—(4-ﬂu0rophenyl)—5—[4—(methylsulfonyl) phenyljoxazol-2-yl]-2-benzyl-
acetate;

| 2-[4—(4-ﬂuorophenyl)-5-[4—(methylsulfonyl)phenyl]oxazol—2-y1] acetic acid;
2-(tert-buty1)-4-(4—ﬂuorophenyl)-S-[4-(methylsulfonyl)phenyl]oxazole;

25 4-(4—ﬂuoropheny1)-5—[4-(methylsulfonyl)phenyl]—2—phenyloxazole;
4-(4—ﬂuorophenyl)-2-methyl-5-[4-(methylsulfonyl)phenyl]oxazole;
4-[5-(3-ﬂuoro—4—methoxypheny1)-2—triﬂuoromethyl—4—oxazolyl]benzenesulfonamide;
6-chloro-7-(1,1 -dimethylethyl)-2-trifluoromethyl-2H-1 -benzopyran-3-carboxylic acid;
6-ch10ro-8-methyl—2-triﬂuoromethyl—2H—1-benzopyran—S-carboxylic acid;

30 5,5—dimethy1—3—(3-ﬂuorophenyl)-4-methylsu1fony1—2(5H)—ﬁlranone;
6-chloro-2-triﬂuoromethy1—2H-1—benzothiopyran—3-carboxylic acid;
4—[5-(4-chloropheny1)—3-(tn'ﬂuoromethyl)—1H—pyrazol—1-yl]benzenesulfonamide;
A-[5-(4-methylphenyl)-3 ~(trifluoromethyl)-1H-pyrazol-1 -yl]benzenesulfonamide;

-90 -



-[5-(2-fl uoro-4-net hoxyphenyl)-2-trifluoromnethyl-4-oxazol yl ] benzenesul f ona

ide; [2-(2-chloro-6-fluoro-phenyl am no)-5-nethyl -phenyl]-acetic acid,

4- Ni t rwo3pkmsmpxy- phenyl ) - net hanesul f onam de or ni nesulPCaa;S0L@0016

6- (2, 4-di fl uor o- phenoxy) - 1- oxo- i ndan- 5-yl | - met hanesul f onam de or

sul i dey rsNs[fiick@44néhbitypae aiylustonieainy)-) Hipyoazol-1-

nden- 5-4yqs?{3rrfg}t hanesul fo}lri:)anl‘?cii};?l% sol dium sal t;

5- ( 4- f ljbewzeptsatfphaunide:anyl ) - t hi ophen- 2-yl ] - met hanesul f onani de;

3,4-Difl uoro-phenoxy) - 4-(4-nmet hanesul f : ) -5

oot s oo b GRS e RRRR Tk,

) - 2- amiNg-B: f_g.ﬁlfzgﬁ?@&}hs&l‘f&ly‘%h&yﬂ}?hiﬂx\(ﬂﬂorémhmr-@Hyinﬁ@mbl—]lnet hyl ene] - 4( 5H

t hi azol‘one or da el one;

[ 3- (5or NWjp&iiding) - 4- 0X0- 6- phenoxy- 4H-1- benzopyr an- 7-yl ] - met hanesul f onami d

(6aR, | QGaR)-3-(1,1-djnethylheptyl)-ga. /.10 1 .CGa-tetrahydro- |

ydr oxy- 6’f,-@'@H%@WD’W}@E?'@4&%?1‘%8%{’5%5%3%%5?%% boxylic acid;

-[[3, 5-bi %l t hyl ) - 4- hydr oxyphenyl ] met hyl ene] di hydr o- 2- net hyl - 2
1, 2- oxa?’gfb%{%n %ﬁ%ﬁ%ﬁ, 6- di oxo-9H-purin-8-yl-cinnamc acid (B-23 1); 4-

[ 4- (et hyIA)Lfssmb{}@pprhak;&iste]zol-&yl]bmwesuEfO(@mdP; furanone; 30

4- (5- met hyl - 3- phenyl - 4-i soxazgl yl ) ;. 2-.(6-net hyl.pyri.d-3-yl)-3

- (4- et hy|4s[ﬁ-hydﬁgxmﬁéww3yp@n¥h%°éﬁ%%y “Ylﬁjl?%é?nes‘ﬁffféll’(@@net hyl phenyl ) - 3

-(trifluor hyl ) =& =¥radalsrobhs 4-oxol: fZenesulfonamide;

- et hyt- 3-6R ﬂ%%’l{oﬁieﬁ‘é)g;gzg@%@%ﬁ?gn‘i}l ])Lsgf(f é’n}gﬁe 291 WD 03/ 059347

zrTzz3»

[
(
[
(0]
i
[
(
2
Z

(
5

N7 1 w

IrLo0Z

PCT/ US03/ Q2 ﬁletkﬁi-4{ph5nyl(530xa‘zb]yﬁb_enztnmifnrmyﬁh‘e,nyl )-3 -difluoronethyl)-1
AR SPNTI L G CTRE L T E D" —— S S
ghg?i4:dgng%;%%@%§}r%%%?ﬁ%%@?%ﬂ&@%Shﬁﬂﬂﬁﬁﬁ%ﬁﬁ$ﬁ%&kﬁw§t[4-(nEthylSulfonyl)ph
623 E:H I)lr gO;N??mfﬂg;zsngdﬁa%P ﬁérﬁli)?gﬁlﬁ?ﬁsﬁﬁzm&? E]()llwmemlll(kGI ﬁz - 3- car boxyl
e hci G atitnemimsea U i g 3o ey B RS o Aoae: ’
et '?y 'e's ik f{§'-r(b ﬁ%}%ﬁﬁ%&@%@&fe&g@ﬂ)- AR xb 3 PIBilen-3- W aIRGE fof@hidy, accept abl e

soldium salt;

N—[5—(4—ﬂuoro—phenylsulfanyl)—thiophen—Z—yl]-methanesulfonamide-;

3-3 ,4-Diﬂuoro—phen0xy)-4—(4-methanesulfonyl-phenyl)—5-methyl-S-(2,2,2—triﬂu0ro-
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10 29. The nethod of claim 23, wherein the COX-2 inhi bi
, -2 inhibitor has th
RﬁG OOH NH (Illa) R17 RR1 1 RI8 R0 R19 or an isoner, a ¢ formila
pRlar nmacewbgalsgp4accept abl e salt, ester, or prodrug there®@CI/USabienoes n 15
6 is nethyl or ethyl; R17 is chloro or fluoro; R18 is hydrogen or

fluoro; RLPs i aNYdr LeRMoxbbHRsY-3-eiflon
;. Ri9sis L9 13- omethyd)t-hiipyrazbhid | net hox
qu;oxy, %g 'S 1E{/drogen or Iyoro; and 20 R21 is c%-: oro, fl ug}o(at hoxy or
ri fluor oyiggdnytnesulformirigd;, provi ded that R17, R18, R19 and R20 are not all

fluoro when R16 i hyl. [ [ [
the.Cox: S sistbroRarimREr e hs gl SelE e i %) S Rop X |

I J (~ R% 24 i .
3, 24t fluFopdhyl) SO ydrék bk - 14y(nedicdpil -
ester, or g’pro%‘rlugpl%{%gl)eo : ymm%% is% oﬂr4y(s- mgmmbp@w’ o
a het & 0CYQIEpyri2@nire; NHSCRCH3 or F; R23 is H, N2 J I's a carbocycle or
NHSC2CH3, ~ or soeaﬂ)lcém_ ! s H N2, or F; and Re4 is H
2-trifluoromethy -3H~naptho[2,1-b]pyran—3—carboxyhc acid;
6-chloro-7-(1,1 -dimethylethyl)-2-trifluoromethyl-2H-1 -benzopyran-3-carboxylic acid;
[2—(2,4—dich10ro—6—ethyl—3,5—dimethyl—phenylamino)-5-propyl-phenyl]—acetic acid; or
an isomer, a pharmaceutically acceptable salt, ester or prodrug thereof..
10
29. The method of claim 23, wherein the COX-2 inhibitor has the formula

R'e o)

OH

NH
(lia)

R1 8 RZO

R19
or an isomer, a pharmaceutically acceptable salt, ester, or prodrug thereof;

wherein

15 R is methyl or ethyl;
R" is chloro or fluoro;
R!® is hydrogen or fluoro;
R is hydrogen, fluoro, chloro, methyl, ethyl, methoxy, ethoxy or hydroxy;
R is hydrogen or fluoro; and

20 R is chloro, fluoro, trifluoromethyl or methyl,

provided that RY R, R and R? are not all fluoro when R!¢ is ethyl and RYis H.

30. The method of claim 23, wherein the COX-2 inhibitor has the formula
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10 31. The nethod of claim 23, wherein the COX-2 inhibitor has the fornula
QL Rass @ T R27 O L1 MR25 R26 2 or an isoner, a pharmaceutically
accept ablwogalos934man ester, or a prodrug thereof, wherei nPCT/tsnsi0dvi6

i ndependently are phenyl, naphthyl, a radical derived froma 15 heterocycle
conprising 5 %0 6 nmenbers and possessing from1l to 4 heteroatons, or a

radi cal derived from g <aturat ed hydr ocarbon ring having from3 to 7 carbon
atons; -93 059347 PCT/ US03/00016 Q1, @, LI or L2 are independently
hydr ogen, hafjogen, > ower alkyl avi froml to 6 carbon atons,
trifluoronethyl, h ng from1l1l to 6 carbon atons; and at
| east one of in the para position and is -S(O,, R
wherein 5 n is a lower alkyl radical having 1 to 6
carbon atao or a |ower halqgalkyl radical having from1l to 6 carbon atons,
or an -SO2NH2; or, QL and 2 ,are nethyl enedioxy; or L' and L2 are

met hyl enedi oxy: and R25, RR®R R27, and R28 are independently hydrogen,

hal ogen, | ower.al kyl .radi . i B pfREROMerdbHS, | owner

hal oal kyl F&BIEH"H }llangh‘fce?lgfﬁlﬁcg&% Hgg? %ﬁﬁk%tte%gé, Por an ar oﬁati ¢ radical
sel ected from tdagrgihoup consi sting of phenyl, naphthyl, thienyl, furyl and
pyridyl; or, R25 and R26 are 0; or, R27 and R28 are 0; or, 15 R25, R26,
together with tXés @axBon atomto which they are attached, forma saturated
hydr ocar bon ri havi,ng. fr arbon atoms; or, R227, R28, together
with tRe car boﬁgiélaé’ﬁ{btogyd |€%1§?t%11§§)70%§e attached, form a saturated

hydr ocar bon ri ng2haxaso, U 8; to 7 carbon at ons. '

R* is H, NO,, or F; and
R is H, NHSO,CHj, or (SO,CH3)CeHa.

10 31. The method of claim 23, wherein the COX-2 inhibitor has the formula

or an isomer, a pharmaceutically acceptable salt, an ester, or a prodrug thereof,

wherein:

T and M independently are phenyl, naphthyl, a radical derived from a
15  heterocycle comprising 5 to 6 members and possessing from 1 to 4 heteroatoms, or a

radical derived from a saturated hydrocarbon ring having from 3 to 7 carbon atoms;
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20 32. The nmethod of claim?29, wherein R16 is ethyl. 33. The nethod of
claim?29, where in RR1 is nethyl. 34. The nethod of claim 23, wherein the
phar macewpD®alsBenposi ti on conprises a 25 perneati on enh&QTArse3/@H16 The

met hod of claim 34, wherein the perneati on enhancer conprises a conpound
selected from tqle Yriouyp 1€ QRSingéienberfy 158 haldgenpoapauky] hatind-ftwum anedi ol ,
ol eyl al cohol, hgrr’o , menthol,” carvone, carveol, citral ’9gi hydr ocar veol ,
30 di hydr aciarévarten arensrenflaabmethybpalastps methaxydaiingdiom 1 o8 58168Re, pul egol ,
canphor, eraniol, a-terpineol, linalol, carvacrol, t-anethole, and

par ecoxi b.atargs} agg 03/ 059347 PCT/ US03/ 00016 36. The method of clai m 35,
wherein the per i ten i aa pERRROMIs S8(@tRdviiereim t he
group of et hanﬁglgtsoglgpgggﬁgl’? f@%&??ﬁ%l OF, ol eyl al Ezoﬁf)l , thynol, and
par acoxi b.p, # 037, or BhdrRetsholdwef alkylandicdavingdrteitrearhng gienirald 18T enhancer
conprises paracoxib. 38. The net hod of claim 23 ein the selective
COX- 2 i nhiltsiaadiey] raslicebhavans §am; hio ‘{1 ??gb%}?é?%coé&{li@%%g% &

hposition in an
amount of from Q. 05- ¢ dRdy- ghe method of Caim 23, wherein the
phar maceut i cal oar@oé?%r%nﬁtﬁgé&n%rﬁsg’s a glycol ether of the formula

Rl - O (( CH2) nD) i1,'Rad 13 avheediykenRlioandn®2 are i ndependently hydrogen or Cl-6

al kyl, Cl1-6 al kepyl enyl_gr benzyl up, wth.only one .of .and R2
bei ng hydrogen;RernRzg, 15%, ?W%%@Fe @Fiepfnflgl%%ya“?ﬂ?eﬁ halogep, ¥°H“teéag}§¥1 r(%il “T to 20.
40. The net hod of cl aim ' 2l Bn e b@ht to@ catthm COX-2 20
i nhi bi t%r aém}gﬁ?%gt? grc%%gp aﬁ%ﬁ%g%‘???lta%g@ﬁga\éﬁg a I|cl)§:¥\a$ti cle size from about
450 t0 aboybms n BFEmaAib radibsl seletieddronf the lgaium obBsistimolathenyt napdyl. 50% by

wei ght of the COX-2 inhibitor is in the formof nanoparticles having a
particl e sthzayk fussh adayridgbort o about 25 900 nm 42. The method of claim

41, wherein at |gast,76% ight of the COX-2 inhibitor is in the form
of nanoparti cl ﬁ%ﬂi/}{ngarge%g%i cle size from about 450 to about
R?” and R® are O; or,
15 R%, R%, together with the carbon atom to which they are attached, form a

saturated hydrocarbon ring having from 3 to 7 carbon atoms; or,

R”, R, together with the carbon atom to which they are attached, form a saturated

hydrocarbon ring having from 3 to 7 carbon atoms.
20 32.  The method of claim 29, wherein R is ethyl.
33.  The method of claim 29, where in R* is methyl.

34.  The method of claim 23, wherein the pharmaceutical composition comprises a

25  permeation enhancer.

35, The method of claim 34, wherein the permeation enhancer comprises a
compound selected from the group consisting of ethanol, isopropanol, 1,3-butanediol,
oleyl alcohol, thymol, menthol, carvone, carveol, citral, dihydrocarveol,

30  dihydrocarvone, neumenthol, isopulegol, terpene-4-ol, menthone, pulegol, camphor,

geraniol, a-terpineol, linalol, carvacrol, t-anethole, and parecoxib.
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900 nm 30 43. The method of claim1l or 23, wherein the antiviral agent is
a Podophyllin, a Nucleoside anal oque, an | nmmunonodul ator, an Anti sense

ol i gonuclwotmBds34a Prophyl actic vaccine, or a therapeuti ®Crasos/o®is - 95 WO
03/ 059347 PCT/ US03/00016 44. The nethod of claim43, wherein the antiviral

agent i s agPodopPyhdthdl ofklailiied, easidde tiRn@bmetion eaharsar ¢ampriveswdul ator. 5
45. The nethod of claim44, wherein antiviral agent Es aqpﬁdngﬁyl lin. 46.
The net hodoafpoahdisalects], fravh dheegraup pbethenpdigreRraR0l > 3BH8RIHYxO

podophyl lin.  47. The t hod of claim44, wherein the antiviral agent is a
Nucl eosi detlephals Spmeel afPalpsO% Phe et hod of clai m 47, wherein the Nucl eosi de
anal oque is selected from acyclovir, penciclovir, fancticlovir,

ganciclovir, BVDU, broavir, HPMPA, FIAC, FIAU, C dofovir,  Zidovudine,

Zal ci t abi 3y, DiTienosthokof dlaim Y4ydihessin Steapenmpaion enhanest 6BNPIESES r i bavirin, and
foscarnet. 15 49. The nethod of claim 48, wherein the Nucl eosi de anal oque

i s sel ect a¥r4E8® vi darabine, ribavirin, and G dofovir. 50. The nethod of
claimd44, wherein the antiviral agent is an |nmunonodul ator. 20 51. The
met hod of claim50, wherein the | munonodul ator is I mquinod. 52. A

phar naceutigsal Tigvpehod bHelainc 2hyprhicstin gheasetestivapOX-2 drhibyords pesaipedingnpunt

of a COX-2 inhibitor or a pharmaceuti cal lr?% accgpgggl e (ﬁalt t hereof and a 25
t her apeut i thaphgrmapgusice; PEROFHIGRAD B 2mRuLf o 40 2JeR Por a

phar %euti cally acceptable salt thereof. 53. The pharnmaceuti cal
conposition of claimb52, further conprising a perneation _enhancer. 30 54.
The phar megeut i Tiad methodobClaimr3pfvheleni the BRarmahartisahcantzosOR-COMPHEH t or i s

a conpound having the structure of Formula Il -96
glycol ether of the formula

R O—((CH)nO)r—R?

15  wherein R and R? are independently hydrogen or Cy.¢ alkyl, Ci-6 alkenyl, phenyl or
benzyl group, with only one of R! and R? being hydrogen; m is an integer of 2 to 5

and n is an integer of 1 to 20.

40.  The method of claim 23, wherein at least 25% by weight of the COX-2

20  inhibitor is in the form of nanoparticles having a particle size from about 450 to about

900 nm.

41.  The method of claim 40, wherein at least 50% by weight of the COX-2

inhibitor is in the form of nanoparticles having a particle size from about 450 to about

25 900 nm.

42.  The method of claim 41, wherein at least 75% by weight of the COX-2
inhibitor is in the form of nanoparticles having a particle size from about 450 to about
900 nm.

30

43.  The method of claim 1 or 23, wherein the antiviral agent is a Podophyllin, a
Nucleoside analogue, an Immunomodulator, an Antisense oligonucleotide, a

Prophylactic vaccine, or a therapeutic vaccine.
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WO 03/ 059347 PCT/US03/00016 OS OR2,-" 111l R R3 wherein Ais a
substituent selected frompartially unsaturated or wunsaturated

het er ocycWolosasd4parti al |y unsaturated or unsaturated carpoTyusbs/e01sd rings;
wherein Rl is at |east one substituent selected from heterocyclyl,

cycl oal kyl, cycl oal kenyl and aryl, wherein R1 is optionally substituted at

a substitutable position with one or nore radicals selected from al kyl,
hanaIkyIA4.cydﬁm;nﬂhm@o&@ﬂﬁl%LWﬁwym&ﬂ@dﬁ?V?dﬁﬁﬁﬂd%QPPdW§HﬁH&9aIkyI,

hal oal kox m no, 1o al kyl am no, aryl.am no, nitro, al koxyal kyl,

al kyl sul fﬁﬁwoswgﬁa? 08??(8{9“ W&uﬁ%{Pﬂ‘i‘}@ﬁ%o; wherein R2 is nethyl or anino;
and wherein R3 is a radical selected from hydrido, halo, alkyl, alkenyl,
al kynyl, oxo, cyan, carboxyl, cyanoal kyl, heterocyclyl oxy, alkyl oxy,

al kyl t Bi 0,45al kyTteanéthod bf claitrb44; ydieown Riyfivirad pgent 1%?%&1’@@?- het er ocycl yl ,
cycl oal kenyl, aral kyl, heterocyclylal kyl, acyl, alkylthioalkyl,

hydr oxyal kyl , al koxycarbonyl, aryl carbonyl, aral kyl carbonyl, aral kenyl,

al koxyal kyjq ar’?’l{(etxflgtﬂg{i E%‘:lain?ﬁrilv&}i&)‘é}h@@ Po@b_ﬁifﬂiﬁHst%id@ﬁld@’dr,poabpﬂyklﬁxyw kyl,
al koxyar al Koxyal kyl', "al koxycar bonyl al kyl , am nocarbonyl ,
am nocar bonyl al kyl , al kyl am nocar bonyl, N aryl am nocar bonyl,

N-al kyl - N-aryl ami nocar bonyl , | ky.l am nocarbonyl.al kyl I yl,
al kyl am not7. N- aFlya meihad of flaip %%)’R’%Peé%i‘gl& arﬁ}_vu Wﬁgﬂagué:hgéﬁlg%ﬁﬁ;%@ek

N al kyl - N-aryl am no, am noal kyl , al kyl am noal kyl, N aryl am noal kyl,
N-ar al ]1?yl am noal kyl, N-al kyl - N-ar al kyl am noal kyl , N-al kyl - N-

aryl anmi noadsky! , Tigs byl of elaiah kdywherainyhe Nildgosadesdnialoqupisoselegiekyfosny| f i nyl |
al kyl sul fonyl, am nosul fanyl , al kyl am nos | N ' | f onyl
ar yl sul f oresloxirapqppicloyin Bgicl Py, S38Elq owan%q@%r%avgn%@é’éﬁfg‘uﬂ?\?é ly
accept abl teg 0F1 309 Riine] PRIRIGHEBSRMAdsHR), LEarREsis! S@tudifie,cl ai m 54,
wher ei n tﬁ%ﬁkb)glg&l%%ﬁi %lldf)g?dmeég%aound i's celecoxib (A-21), val decoxib

(A-22), deyiag@yinb, fifvad), and fifsemrosti b (A- 24), etoricoxib (A-25), JTE-522
(A-26), or parecoxib (A-27). 30
15

49. The method of claim 48, wherein the Nucleoside analoque is selected from

vidarabine, ribavirin, and Cidofovir.

50.  The method of claim 44, wherein the antiviral agent is an Immunomodulator.

20
51.  The method of claim 50, wherein the Immunomodulator is Imiquimod.

52. A pharmaceutical composition, comprising a therapeutically effective amount
of a COX-2 inhibitor or a pharmaceutically acceptable salt thereof and a

25  therapeutically effective amount of an antiviral agent or a pharmaceutically acceptable

salt thereof.

53. The pharmaceutical composition of claim 52, further comprising a permeation
enhancer.

30
54.  The pharmaceutical composition of claim 52, wherein the COX-2 inhibitor is a

compound having the structure of Formula III
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-97 WD 03/059347 PCT/ US03/00016 56. The pharnmaceutical conposition of
claim 55, wherein the COX-2 inhibitor is at |east one menber selected from
the groupwoonsssti ng of cel ecoxib, val decoxib and par eco®Cv/USB3/Gio16 The
phar maceuti cal conposition of claimb52, wherein the COX-2 inhibitor is a
conpound sel ected fromthe gréypfconsisting of OHO NCH3 O H\ N/ \ /[ |
)CJIEII?)SOCI—I\?,\?)N}\IIC\I:I (C):ls\})(z)NCg?,% FI NF)aN~ H2CCH3 HON HOO
e OOOO—IO—IOCFBCl C]/—IRlc:HS@HNC]—IOCFS o HN 0 CF3 CH3

i
R3

wherein A is a substituent selected from partially unsaturated or

unsaturated heterocyclyl and partially unsaturated or unsaturated carbocyclic
5  rings;

wherein R1 is at least one substituent selected from heterocyclyl,
cycloalkyl, cycloalkenyl and aryl, wherein R! is optionally substituted at a
substitutable position with one or more radicals selected from alkyl, haloalkyl,
cyano, carboxyl, alkoxycarbonyl, hydroxyl, hydroxyalkyl, haloalkoxy, amino,

10  alkylamino, arylamino, nitro, alkoxyalkyl, alkylsulfinyl, halo, alkoxy and

alkylthio;

wherein R is methyl or amino; and

wherein R3 is a radical selected from hydrido, halo, alkyl, alkenyl, alkynyl,
0x0, cyano, carboxyl, cyanoalkyl, heterocyclyloxy, alkyloxy, alkylthio, alkylcarbonyl,

15 cycloalkyl, aryl, haloalkyl, heterocyclyl, cycloalkenyl, aralkyl, heterocyclylalkyl, acyl,
alkylthioalkyl, hydroxyalkyl, alkoxycarbonyl, arylcarbonyl, aralkylcarbonyl, aralkenyl,
alkoxyalkyl, arylthioalkyl, aryloxyalkyl, aralkylthioalkyl, aralkoxyalkyl,
alkoxyaralkoxyalkyl, alkoxycarbonylalkyl, aminocarbonyl, aminocarbonylalkyl,
alkylaminocarbonyl, N- arylaminocarbonyl, N-alkyl-N-arylaminocarbonyl,

20  alkylaminocarbonylalkyl, carboxyalkyl, alkylamino, N-arylamino, N-aralkylamino, N~
alkyl-N-aralkylamino, N-alkyl-N-arylamino, aminoalkyl, alkylaminoalkyl, N-
arylaminoalkyl, N-aralkylaminoalkyl, N-alkyl-N-aralkylaminoalkyl, N-alkyl-N-
arylaminoalkyl, aryloxy, aralkoxy, arylthio, aralkylthio, alkylsulfinyl, alkylsulfonyl,
aminosulfonyl, alkylaminosulfonyl, N-arylaminosulfonyl, arylsulfonyl, N-alkyl-N-

25  arylaminosulfonyl; or a pharmaceutically acceptable salt thereof.

55.  The pharmaceutical composition of claim 54, wherein the COX-2 inhibitor
compound is celecoxib (A-21), valdecoxib (A-22), deracoxib (A-23), rofecoxib (A-
24), etoricoxib (A-25), JTE-522 (A-26), or parecoxib (A-27).

30
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CF3 d -98 WD 03/059347
CF3 HOO CF3 0 F3COH 0 d
\

\ OH N CF®CTRUShB/@BB S CF3 H

OCF3 100 OCIl OH 0O2NCL HO CF 3 O
PCT/US03/00016 00 O0OdC \\ OH\ I \'\ OH
);1-SS OWO@BA393& CF3 C1 0 Od O FOH ™
CH3 00 d CI \ OHOH NNCF3 NCF3 5 H and H 58. Thegharmaceutical

3
0
I

conposi t I 1]94 uﬁﬁ A 5utivdl &b Ripdsitibe o SEKnP 5 5, mticbéin e COX-2 Ehddtosd from
6- chl or o- trlPTr romet hyl - 2H[ - benzopyr an- 3- ca bg % aig d"band
6- chl or o- itltmthr)dmﬁtnbenﬂele@t@dmwgf@m%nﬁ’éﬂ%%ﬁ{ﬁe T ) -c?ﬁ?’ %%?iﬂ I'C aci d;

parecoxib.

5 57.  The pharmaceutical composition of claim 52, wherein the COX-2 inhibitor is a

compound selected from the group consisting of
OH O N H o
/ijjk\\ & 3
N
oS IP\IT S CH, N \ /
s’ "~ cn P .
7 X 3 9 CH, C ,
N
AN
F

|
w7 HO,C
CH,
F N N
HO 0 S/CHa

o

1 c1,

10

O,N Cl AN ou
o “er,
o 0" cF c1
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10 8-(1-methylethyl)-2-trifluoromethyl-2H 1- benzopyran- 3-car boxylic acid;
6-chl oro-8- (I -nmethylethyl)-2-trifluoronethyl-2H 1-benzopyran-3-carboxylic
acid; 2-woioslosmssonet hyl - 3H napht ho[ 2, 1- b] pyr an- 3- car boxyIPC&/ts03/ah016

7- (1, 1-di nmet hyl ethyl )-2-trifl uoronethyl -2H1-benzopyran- 3-carboxylic acid;
6- brono-2-trifl uoroenet hyl - 2H 1- benzopyr an- 3-carboxylic acid; 15
8-chloro-2-triflu pt hyl - 2H 1- benzopyr an- 3- car boxyl i ¢ aci d;
6-trifluoronethox ’rlfluoronethyl %&Fl benzopyrgn 3- carboxyllc aci d;

5, 7-di chl or o- 2- trlfluorqnethyl 2H 1- be zopyran 3-cqrboxylic acid,

8- phenyl - 2eti S | - 2H 1- Nboxyl..c acid;

7, 8-di met hyl - 7 ] ;

6, 8- bi s(di met hyl eyl
7-

99 WD 03/ 059347 PC¥/ USH3/ 00016 © 5,
(1-nethylethyl)-2-trifluoronethyl-2H 1- ben%ppyran 3-carboxylic acid;
7- phenyl -2-trifl uoronet hyl - 2H 1- benzopyran 3- carboxyllc aci d;

6-chl oro-7-ethyl -2-trifl uojonet Ky | |
6- chl oro- 8- et Jud - uorqnet hyl - benzopyr an- 3- car boxyl i c aC|d 5
6- chl or o- 7Fﬁheny% i JZD ‘.egyran 3-carboxylic aC|d
6, 7-di chl oro- 2-t uor oret hyl - 2H 1- benzopyr an= 3- car boxylic acid; 6,
8-di chl oro- 2- trlfluoroﬁeth9WL2}+1 befZopyran-3 -carboxylic acid;

6- chl oro- 8-net hyl - 2-trifl uoronet hyl - 2H 1- benzopyran 3- carboxyjlc aci d;
8-chloro-6-nmethyl-2-trifluoronethyl - i
8- chl or 0- 6- met hoxy-2-tri f) uor omet h I-ZFLI-y

6bmm)80hom- JQr onmethy
8- br ono- 6- FT YT uor®net h
8- br onp- 6- net h i S uor one} #<beazopyr an- 3- car bloxyl i ¢ aci d;

8- brono- 5-fl uor0=2-t 19 f | (+&s onet hyl - 2H 4- benzopyran 3- carﬁ%&yllc acid; 15
6- chl oro-8-fluoro-2-trifluoronethyl-2H 1-benzopyran-3-carboxylic aC|d

6- br ono- 8- met hoxy-2-tri fl uoronet hyl - 2H 1- benzopyr an- 3- car boxyl i c acid; 6- [
[ (phenyl et hyl )am no] o 0

sul fonyl]-2-trifluoronethyl - ZFL%:benzopyran 3
6- [ (di met hytagriey s enytde 2- t ri FigoremethyT -
acid; 20
6-[(nethy|anin MU Nytde; 2-tri fl uorof
acid;, s H , and H

carboxylic acid;
bt 1- benzopyr an- 3- car boxyl i c

&#,1- benzopyr an- 3- car boxyl i c

58.  The pharmaceutical composition of claim 52, wherein the COX-2 inhibitor is
selected from 6-chloro-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid;
6-ch10r0—7-methyl—2-triﬂuor0methy1—2H—l-benzopyran-charboxylic acid;

10 8-(1-methylethyl)-2-trifluoromethyl-2H-1 -benzopyran-3-carboxylic acid;
6-chloro-8-(1-methylethyl)-2-trifluoromethyl-2H-1 -benzopyran-3-carboxylic acid;
2-trifluoromethyl-3H-naphtho[2,1-b]pyran-3-carboxylic acid;
7-(1,1-dimethylethyl)-2-trifluoromethyl-2H- 1-benzopyran-3-carboxylic acid;
6-bromo-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid;

15  8-chloro-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid;
6-trifluoromethoxy-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid;
5,7—dichloro-2—triﬂuoromethyl-2H-1-benzopyran—B—carboxylic acid;
8-phenyl-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid;
7,8-dimethyl-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid;

20  6,8-bis(dimethylethyl)-2-trifluoromethyl-2H-1 -benzopyran-3-carboxylic acid;
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6- [ (4- nor phol i no) sul fonyl ]-2-trifluoronethyl-2H 1-benzopyran-3-carboxylic
acid; 6- [ (1,1-dinmethyl ethyl) amno sulfonyl] -2-trifluoronethyl-2H1-b
enzopyr arwo3d3/osarboxyl i ¢ aci d; PCT/US03/00016

6- [ (2- et hyl propyl ) am nosul fonyl ]-2-trifluoromethyl -2H |

- benzopyr anq3; REXYLI-GifludPorA&h - 2H-1-benzopyran-3-carboxylic acid;
6- met hyl swgrr?%&z%pi fl uoronet h?l -2H 1- benzopyr,an-,g- car boxylic acid;
8- chl or o- G-fliepphmyllueomythyaPil iehenzopyran-3-carboxylic acid;

o~ phenyl hdety P02l PRy E G AHROR - S0 BBy SRR B [T i 0 30
6, 8-dibro glé‘)gﬁg%or g_%wﬁ_%d}%ﬁh@t%ﬁéﬁhesﬁ@ 3 afixbxydidc aci d;

8-chl oro- ne I Tl uor onet hyl - 2H 1- benzopyr an- 3- car boxyl i ¢ aci d;
6, 8- di ghl ag-eh16:9) 7-Bhdisi-Dittifinanoetethyl-2PH-benropyopyareaio@ylspeidky | i ¢ aci d;

6- benzyl sul fonyl -2-trifl uorgnet -2H 1-benzopyran- 3-carboxylic acid; - 100
WO 03/ 059347d o8asiflyorensthy -Z%Ibﬁp%o,?ﬁaa%f%ﬁ?’w%%@f no] sul fonyl ]
-2-triflug dals AN hanzop§AntRYMbbEylRGLE; 6- [

[ N-(2- phen@g'gf%g%#grznﬁﬁéfgg{t}l% o%%?f— 2-Ztorp?11?alluor orre)t@yh | -2H 1- benzopyran-3 -
car boxy! i c5-gigbeh-3-ebhyl-adsifldetoniethyiaibirbehgdpyis-rcasberdisypeish- 3- car boxyl i ¢
aci d; ) D :
7-(1 1- di i hehloyremahy-2strifapromatd 28t fyPzoprar- B EnyeRtiedsi%. car boxyl i ¢
acid;  6-chlgro-2-trflup il henzatRinpyEdexRicaidoxyl i ¢ aci d;
3-[( 3-Enl o@Sﬁﬁﬁoéﬁy]?e)ﬂ-l &%ﬁéﬁ@%@éﬁ?ﬁonyl - phe%}{ﬂ) - met hyl %ne] - di hydro- f uran- 2-
one, 6-bromo-8-chloro-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid;

8- tyl-3-(4-fl h |)-2-(4- h | f | -1 n.d 1, 2- i di
ne. 10" 5, 55 iare hylucko GA AT U FOny PR EREAFI-A ERENYF 00 55 -1 r anone:
5- (4- henyl) - 1: [4s . amyl A
) 35 (tri ?FL%BB%%Q%}P%B@?%{{@?%M(%H&L%M | DeRREHN -3 carboxy%lc a(.:ld,
4- (4- f1 uor eBhaRY.L fhfrd-A-tfifestoyetiyl-DBiRl by pdvemani3-dar iy lacid;

(trifluoronethyl)pyrazol e; 4-(5-(4-ch] orophenyl) - 3- (4:.met.hoxyphenyl)- |
H- pyr arol - G-chloyeé gﬁnﬂwgmeﬂg,lalc{lt—gen%pyra}iS-ca‘?r'béxyhc amﬁ, ‘

4- (3, 5-bis(4- net hyl 3 Dby wWdxgnaadide;

4- (5-(4- ché“gr%%'gW%S&%ﬁ%ﬁr%éﬁggﬁagg%ﬁﬁﬁjﬁggﬁzer)ligsuI f onam de;
4- (3, 5- bi SE4rPRIYRNIBYIGMYn Fslifbhyply2-artlordmptiybeHzlehawapyordrhageoxylic
4- (5-(4-chl orophenyl) - 3- (4- et hyl phenyl ) -1

H- pyr azol - a¢i¢{ ) benzenesul f onani de;

6-[(dimethylamino)sulfonyl]-2-triﬂuoromethy1—2H—1-benzopyran—3-carboxylic acid,;

20 6-[(methylamino)sulfonyl]-2—triﬂuoromethyl—2H—1-benzopyran—3—carboxylic acid;
6-[(4-morpholino)sulfonyl] -2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid;
6-[(1,1-dimethylethyl)aminosulfonyl] -2-trifluoromethyl-2H-1-benzopyran-3-
carboxylic acid;
6-[(2-methylpropyl)aminosulfonyl] -2-trifluoromethyl-2H-1-benzopyran-3-carboxylic

25 acid;
6-methylsulfonyl—Z-triﬂuoromethyl—2H-1-benzopyran—3—carboxylic acid;
8-chloro-6-[[(phenylmethyl)amino]sulfonyl] -2-triﬂ1ioromethy1—2H—1 -benzopyran-3-
carboxylic acid;
6-phenylacetyl—2-triﬂuoromethy1—2H-1—benzopyran—3-carboxylic acid;

30 6,8—dibromo—2-triﬂuoromethyl-2H—1-benzopyran—3-carboxylic acid;
8-chloro-5,6-dimethy1—2—tﬂﬂuoromethyl—2H—1-benzopyran—3-carboxylic acid;
6,8-dichloro-(S)—Z-triﬂuoromethyl-ZH—1—benzopyran—3-carboxylic acid;
6-benzylsulfonyl-2-trifluoromethyl-2H-1-benzopyran-3 -carboxylic acid;
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-(5-(4-chl orophenyl)-3-(4-nitrophenyl)-1
pyrazol - 1-yl ) benzenesul f onam de; 20
- (5- (4- cWbosofsenyl ) - 3- (5-chl oro-2-thienyl)-1 PCT/US03/00016
pyrazol - 1-yl ) benzenesul f onam de; 4-(4-chl oro- 3, 5-di phenyl -
pyr azol - &-[{iN) Bdnytnebyl)imanajsulde)yl]-2-trifluoromethyl-2H-1-benzopyran-3-
[ 5-(4-chlorop }genyl -3-(trifluoronethyl)-1
pyr azol - 9P¥Bisiekhesul f onani de;  4-[5- phenyl - 3- (trifl uoronet hyl)-1

F)Slr ?Z 0:{ I é Jﬁk%@ﬂé@&@ﬂ?aqﬁﬂﬁ]ﬁh gn]EZ-tnﬁll)lorRmethyl -2H-1-benzopyran-3-

pyr azol - garpbiprmernesul f onam de;
[ 5- (4- et hoxthenyI )-3-(trifl uoronet h -1H Eyrazol 1-yl ] benzenesul f onam

i Bprempihyl- %H(]dbﬁﬂzebﬁéﬁrétm%y ¢ acid

yrazol - % 1&1@ @_ﬁ(’ - cm ﬁioq'Oethylh%ﬁI)l_‘tienzopyran%-carboxylic acid,

uor one

p
[ 5-(4- et y’I p en
pyrazol - clﬁldr@@&hﬁﬂ@ﬁ)‘lﬂeﬂ@maﬂ t®&enzothiopyran-3- carboxyhc acid;
[4-chloro-5 4ch|oro henyl )-3-(trifluoronethyl)-1 Iﬂ@prazol
]

p

p

| benzeneéd(3r~ hlore-theny. )3(6 met gm@@lliﬁfmr@h@%mwhyleaekduh rfwapf%mq) 1

yrazol - % c]a EE.EZ g]rrl_:lglsou :h?rg/ afn(jri IHethy[f'su[lt%ngrlslphenﬁj/P {mlggztor(]?Ib)a)p%'n%{h%nyl

yrazol -

[3-(gdfl s@t@ﬁ@tﬁyy h)(45nétﬂy1§mfoa9wﬁém@nyl heﬂ-yl 2- (SH) furanone;
pyrazol - 1-yl ] benzenesul f onam de; 4- éano -(4-fluorophenyl)-1

pyrazol - 3=(§4 eqpbeméklh{ﬁﬁmﬁhiyuélfonmpbem FrgbosayethdpwReB; 00016  4-[ 3

e e oo s RTINS Idg b by azol - 1 -
t

rifluor O(fﬁﬂﬁb{rokne)hyl) kaa@yleazol 1- yl]benzenesul fonam de; 5
[ 4- chl or 0- 5- pheny f yrazol -1 -yl !lbenzenesul f onam de;

I[ 5b( 4- ché{@-{ﬁﬁa@h@rgpl@nxlhgdﬁmh@mymy )]-_1ﬂl#pp;ngkMyl)benzenesulfonamﬁe
215 O R AR B ey B2l PP PR BRI 1 1 pyr azol - 1 -

yl'] be[lg e ZfﬁiqsJ‘(@Jaﬁlomph@nylﬁa(pﬁeﬁ}hucﬂ -pplaestyl-yHeenlzdndststaydigsll f onyl ) phenyl |
spiro e
216 (4 1] M?émaaﬁyngtb@mfrmmﬂi@mazsl-brynsegaepw&f@m@e; f onani de:

5. (3. chl or SR PREEREkTT) e R AR P STy T sy pfifle.” "
[ 2. 4] hept - 5—'(5—"0%h14)rchﬁleﬁ§ﬂ) Qllhihlitﬁyp‘heﬂﬁ§ h!HXp’ﬁﬁﬁiﬂ-}lLﬂ)Héhidhesulfonamlde ‘

[ 2. 4] hept en-5-yl | benzenesul f onam de; 5-(3

5- di chor 04451(41@%@@@3@)791@ -oloper2thisa ik L Eupyrarnil) yengenesulfonamide;

spiro[2.4

5p(3 E:hl o]rg%gc ?’ﬁ%rbp(llllgﬁenly Hél:ﬁyﬁqu)rfefWIesu %urlll; ?mhehyl ] spiro[ 2. 4] hept-5-en
e,  4-[6- (3 [9«(dicElksphenylpByinfapikdsaétBy i Bepiratol-1efitenydnchdfmameddy| f onani de;

4-[5-phenyl-3-(trifluoromethyl)- 1 H-pyrazol-1-yl]Jbenzenesulfonamide;

4
H-
4
H
H
4-
H-
H
4-
H-
4-
de; 4-§5- éﬂméch
H
4-
H-
4-
y
H-
H-
4-
H
H-

y
(
4

4-[5-(4-fluorophenyl)-3-(trifluoromethyl)-1H-pyrazol-1-yl Jbenzenesulfonamide;

25 4-[5-(4-methoxyphenyl)-3-(trifluoromethyl)-1H-pyrazol-1-yl]benzenesulfonamide;
4-[5-(4-chlorophenyl)-3-(difluoromethyl)-1H-pyrazol-1-yl]Jbenzenesulfonamide;
4-[5-(4-methylphenyl)-3-(trifluoromethyl)-1 H-pyrazol-1-yl Jbenzenesulfonamide;
4-[4-chloro-5-(4-chlorophenyl)-3-(trifluoromethyl)-1H-pyrazol-1-
yl]benzenesulfonamide;

30 4-[3-(difluoromethyl)-5-(4-methylphenyl)-1H-pyrazol-1-yl]benzenesulfonamide;
4-[3-(difluoromethyl)-5-phenyl-1H-pyrazol-1-yl]Jbenzenesulfonamide;
4-[3-(difluoromethyl)-5-(4-methoxyphenyl)-1H-pyrazol-1-yl Jbenzenesulfonamide;
4-[3-cyano-5-(4-fluorophenyl)-1 H—pyrazol- 1-yl]benzenesulfonamide;
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2- (3-chl oro-4-fluorophenyl)-4-(4-fluorophenyl)-5-(4-net hyl sul fonyl phenyl )th
i azol e;

2- (2- chorwptvanyd3y? 4- (4-f 1 uor ophenyl ) - 5- (4- net hyl sul f onyl plremguisps/ioazol e; 5
-(4- quorophenyI) 4- (4- et hyl sul f onyl phenyl ) - 2- net hyl t hi azol e; 20

4-(4-f1ugf drbms 5@&hw&ﬁumm@ﬂ@knﬂenwbﬂiﬂpmﬁ$ﬂﬂuoronethyIth|azole

quor enyl) 5 4- et hyl sul f onyl phenyl) - 2- (2-t hi enyl ) t hi azol e;

fl uqu]mhmmym)lf@a(nﬂdenet hyI sul f onyl phenyl ) - 2- benzyl am not hi azol e;
f

Isuoro HB%‘)I‘P é&%o lli%l l?@lwff )hle}%y Jazélflflgw 221 no) t hi azol e;
I

S gillb%ﬁ%r)ﬂlmﬁw azol e;

(
(
(
[
me
( phenyl) - 4-(4- et hyl sul f onyl phen

y
fl é} trlfluoronethylthlazole
met hy| sa4-onigto-8-pheryl 1 Fpyrezaiyl-vihepzeresty) 13yl ) cycl opent a- 2, 4- di en- 3-

4-
4-
4-
(3
th
4-
i) Do s -E:4 Seehit ‘IC’E%@ya‘?Q;‘(yrﬂethyl}iﬁ'ﬁWéM b SRR el AnAntiedi en- 3
4-
6-
A-
r
r
e,
4-

f1 uoy ephenyh) - lgﬁﬁgyﬁeﬁ By pbmetl)sit-pplazoldl-hept a- 4, 6- di en;
(4-f%’$g %Eﬁ%&ﬁ%ﬂ%o ﬂZpta 4, 6-di en-5-yl ] benzenesul f onam de;
f 1 uog &)@Isﬁl—f&taﬂ’rﬁd@oxy 5- [4 (et hyI sul fonyl ) phenyl ]

i di ne-3-carbonitrjl

ono- 65((4fi}u|0mh§m}§ﬁ§ﬁ)(m8ﬂ1[ylfu fﬂ@fl}g)hf% splro[yZ] %]hﬁje_nsy(lﬂ]le oyt di ne- 3- car bon t
’ fl? uorz Jgﬁégﬁ{ ?0%31 ?}Zl)s 4] ZUQQ%tQOQﬂ-§-yl]benzenesulfonam1de

hyl sul f onyl ) phenyl phe - pyri di ne- 3- car boni
le; 4¢. hah(oﬂopmhﬁyﬂmtr(trrebthyl@lfyn})l)phﬁ{ll’lﬂSPITP ‘I]@ﬁ%?ﬁgﬁl) Hi ni dazol - |
e

b | f d ept-5-ene;
<4 (1 i Brclismorenpybent 4o R R epiro R hepr Soener .
(2 et DGRy st Bgme ol stk i b OnRGR! i -§-yljbbhientidfpodmide; -

enzen

4- (et By, dgssJﬁkmrayd tphethytyphenyi6-{4-(mohpiaforpDphenyllspirof2. Alhept-5-ene;

d I d -ene;
51“ (it ﬁyq3sqh1¢r@rf;hy<lﬁi%§hwﬁzé epethylsp ROy PRI RS 1 1 pyr i di ne:

Ds 2.4])hept-5-en-5 -yl]benzenesulfonam1de
et hyl - A E1C SR RIP S P ey

trifluor dazol
] pyridi @e(Z aﬂ@iﬁtzhﬂheﬁpbenyl)f%(ﬁ( ﬂmmpﬁ@wl)f %WHW&‘I&SEYI&{?%' rret hyl ) 1
i m dazol r| din

[ 2

- hiazol
o roxstborptn o fepben i BRSO AR |
5-(4-fluorophenyl)-4- (4-methylsulfonylphenyl)- -2-methylthiazole; ,

20 4—(4—ﬂuoropheny1)-5-(4-methy1su1fony1pheny1)-2—triﬂuoromethylthiazole;

4-
4-
4-
2-
(
5-
1
y
5-(
4-[
6- (
- py
2-b
ri

6-
t
y
[
y

I
(
ri
1]
yl
2.
']
|-
H-i
1-[
10

2-

yl
H-
4

4—(4—ﬂuorophenyl)—5-(4—methylsulfonylphenyl)-Z—(2—thienyl)thiazole;
4—(4-ﬂuoropheny1)—5—(4-methylsulfonylphenyl)-2—benzy1aminothiazole;
A-(4-fluorophenyl)-5 —(4-methylsulfonylphenyl)—Z—( 1-propylamino)thiazole;
2-[(3,5-dichlorophenoxy)methyl)—4—(4—ﬂuorophenyl)-5-[4-

25 (methylsulfonyl)phenyl]thiazole;
5-(4-ﬂuorophenyl)-4—(4—methylsulfony1pheny1)—2—triﬂuoromethylthiazble;
1-methylsulfonyl-4-[1,1 -dimethyl-4-(4-fluorophenyl)cyclop enta-2,4-dien-3-
yl]benzene;

A-[4-(4-fluorophenyl)-1,1 -dimethylcyclopenta-2,4-dien-3 -yl]benzenesulfonamide;

30 5-(4-ﬂuoropheny1)—6-[4-(methylsulfonyl)phenyl]spiro[2.4]hepta—4,6—diene;
4-[6—(4—ﬂu0ropheny1)spiro[2.4]hepta-4,6—dien-5—yl]benzenesulfonamide;
6-(4-ﬂuoropheny1)—2—methoxy—5-[4-(methylsulfonyl)phenyl]—pyridine-3-carbonitrile;
2—bromo-6—(4-ﬂuorophenyl)-5-[4—(methylsulfonyl)phenyl]-pyridine-3-carbonitrile;
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15 yl ] benzenesul f onam de;

2-(3,4-difluorophenyl)-1-[4-(nethyl sul fonyl) phenyl]-4-(trifluoronethyl)-I
H i m dazwbe3/o89341 2- (4- et hyl phenyl ) -4- (trifl uoronet hyl ) - PCT/US03/00016

H i m dazol - 1-yl ] b enzenesul f onam de; o o

2-(4-chl og ggﬁ H, ,1115,1)L54[4 (Eﬁ&thyllsﬁl%rf Méﬁyﬂ@plyén]yl—pym@hhﬁ%aanmﬁﬂﬁ dazol e; 20
2- (4-chl or -1- net hyl sul yI )phen 1ohenyl 1 Himdazol e;

2- (4-chl oapppi@@.memﬁmdmmyw Gpifleprpimetip. %4?@1%19

H i m dazol e;

(3 fl uoyl&bwzw@'é\ﬂ&z%ﬁ%w ) - 1- [ 4- (et hyl sul f onyl ) phenyl - 4- (trif1 uor onet hyl
1 _ : YiabRmYdth: BHMhl]ldazol 1-

phenyl 4?@ %g el’t}a%?}[rlhh Ef?flml(@l ﬂj]

H i m dazol e;
4- et h%/gpé}@énesﬁlfdnahﬂde(,rret hyl sul f onyl )phenyl ]-4-trifluoromethyl-1Him daz

sul fonyl ) phenyl] -1

-chloro-4

'
§|]benzéfiés{&1met§lnémruﬂén 3} g}(t'rﬁfeg;‘}%&gy‘b ftibhiddMpgomethyl) -1 Him dazol - |

net hyl phe yl sul fonyl ) phenyl] -4-(trifluoronethyl)-1 H
ni dazol e¥ ﬂégzzenes[lﬁoxga@%@

[
4- [ 2- (3- f byqIa-BriisbayRehyl-4- ~({riftiokdraethyird Hripniylazol2r vHRgsdBe: | -
y1l] benzenesul fonam de

3- met hpHpHérpeihyisulfenyhrbenyr 4 (rifparome DR i miterek 3-v 1 Byidne: hy! -

d I thivhiddzdbd2- m d
tTedgég35‘8?4‘@‘5%&4'&“@8@@@%&6’59§E1ﬁ7ﬂd3frcér#%sgl oo%ﬂfa 4 azo
4- (net$§b§g&£9nyléphﬁryl] 2-(3- chlorophenyl) 4- trlfluorome'éhylI

d chl or ophen uor o, azol -
¥ St St K e A G B R BYR ighEd

m dazol - aﬂﬁé‘ benzenesul f onai ni de;
(4- ml R %’chlorophenyl) 4-trifluoronethyl-1 Himdazol- | 5

(

i

]

[

i

|

i

[ 2-

]leenzenqsw ﬁf ; 9r1d111—ﬁ&lb%({ﬁﬂl(tdtembihgf)d@hemﬁla?dﬁ
on

. y g

]

p

2-
) -
2-
ol
2-
H
yl
1-
H-
-y
H
4-
yl

-

1-
yl
N-

- (et hyl su phenyl | -5-(trifluoronmethyl)-1 H pyrazole; 4-]
t hyils- 4-y{ Poefiden hepide) - 5- (tri fl uoromet hyl ) -1 H-pyrazol 3-

v A By AR ST TRESIT 2 oo

1)-1H pyraa@lof: Yl 1 acetai n| de; ethyl

L (et U04|: E)ZD?4?Qle‘lhyip%en§ﬁ)-Sl-rzterh{]u%lrosrglet{jyﬁ)ih) 8&? 01~ —y%bg%éneéﬂfbﬁlgﬁﬁiehyl )-1H
2-(4-chlorophenyl)-1- [4-(methylsulfonyl)phenyl] -4-methyl-1H-imidazole;

20 . 2—(4—chloropheny1)-1-[4-(methylsulfonyl)phenyl] -4-phenyl-1H-imidazole;
2—(4-chlorophenyl)—4—(4-ﬂu01'opheny1)- 1-[4-(methylsulfonyl)phenyl]-1 H-imidazole;
2-(3 -fluoro-4-methoxyphenyl)-1- [4-(methylsulfonyl)phenyl-4-(triﬂuoromethyl)-1 H-
imidazole;
' 1-[4-(methylsulfonyl)phenyl] -2—pheny1—4-triﬂuoromethy1—1H-imidazole;

25 2-(4-methy1phenyl)—1—[4-(methylsulfonyl)phenyl]-4—triﬂuoromethyl—1H-imidazole;
4-[2-(3 _chloro-4-methylphenyl)-4-(trifluoromethyl)-1 H-imidazol-1-
yl]benzenesulfonamide;
2—(3—ﬂuoro-5—methylphenyl)-l—[4-(methylsulfonyl)phenyl]-4—(triﬂuoromethy1)-1H—
imidazole;

30 4-[2-(3—ﬂuoro—S—methylphenyl)-4—(triﬂuoromethyl)—1H-imidazol—1-
yl]benzenesulfonamide;
2-(3-methylphenyl)-1- [4-(methylsulfonyl)phenyl] -4-trifluoromethyl-1H-imidazole;
4-[2-(3-methylphenyl)—4-triﬂuoromethy1—1H—imidazol—l-yl]benzenesulfonamide;
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pyrazol -1-yl ] acet at e;

4-(4-fl uorophenyl)-3-[4-(nethyl sul fonyl)phenyl]-1-(2-phenylethyl)-1
H pyr azol W0 0305347 PCT/US03/00016
4- (4-f1luorophenyl)-3-[4-(nethyl sul fonyl)phenyl]-1-(2-phenylethyl)-5-

(t rifluorqmpt 1]-2-(3-chlorophenyl 4—tr1ﬂuoromethyl 1H-imidazole;
- et hyl - q?@ (;ﬁ?@ﬂ%ﬁé{ﬂ%ﬁ%yﬁen%] ( (et hg)/l sal)f onyl ) phenyl]-5-(trifl uoronethyl)

- | H pyr aIZpL(%rchlorophenyl) -4- trlﬂuoromethyl 1H-imidazol-1-yl]b enzenesulfonam1de
E“ '(fn L;gg["gg‘f}%g’ ‘mé\forgfggt?ly P ORYOPTS ﬂXeI?zenesuffJonaﬂﬁ%ormt hyl - |

4-14- t did1 thyl)-1H d
oo 5 (A SR {ony Y phony 1 -6

(2t A Ll g’m& fl mﬂbhﬁhml 4- h I f

(t ?lt f Fﬁgr dﬁéi}ﬂjﬂl Q%gé,ﬁqeqﬁ?h%éy @5[4[ (me(tﬁstul on e%y 5) (%’1&1?(};'01111691}’1) 1H-
5-(4-fl uo(rng /1 )-4-[4-(met hyl sul f onyl )phenyl ]-2-(2-propynyl oxy) - 6-
(trifluor ) pyri di ne;

2- br ono- 5-_fr_fh %1104 @phaambherfyi}ﬂ(tﬁmabmawl)‘ bisplyyazhkdy| ] - 6-

trlfluororrethy di ne;
2-(3- cmllinrenze{helsréfmamﬂ@henyl ) -4, 5-di fl uorophenyl ] benzenesul f onam de; 30

[
4-f | uor en hyt)-1H-
<(1I| fl I?or p fi 7 (% J{L‘%‘I(Pﬁeéﬁx ’S[H rI‘t“I%II’ ny é@]&éﬁ?@gf é%né?tew 4-13
et hyl - %@t@ﬂm&b yI ] benzenesul fonam de;

58I3f4|7 @EyOI/TE%@St h hmg@hgﬁ%'[i %él%él?/{sulfonyd tBxeny ]egl %tnlﬂlfo(r)cg]rg %}%&‘ 1H- 104 WO

- hydro SXWEOE,H enyI i soxazol - 4-yl ] benzenesul f onam de;
- met hyPYraz 0xazo| 4-yl ] benzenesul f onam de;

-(4-11 yg @IBB%}I&Wﬂ[ﬂ@ﬁ%%ulfdmﬁ)ﬁhéﬁﬂ]-(@Ph@mﬂlﬂbﬂlﬁmmne
-(4-f r o- 2- et hyl pheny I%{ﬁclo penten-]| -y 1) irrﬁlgﬁlsulfonyl)benzene
[ i£(4 @Mdruompbmwl)yﬂﬁmp B BWOHYJ)IPFTHYHM% I’IVIY‘?ﬁ ¥5Ry1 ) benzene; |
- hl I t 1-yl]-4- t hyl sul f )b :
o ¢ HTUPBREDEVBHENy | ) byl opent o 1 (o Y st fonvi)benzene

(e hylysulhamekddhendp g 4-(methylsulfonylphenyl]-5- (trifluoromethyl)-1H-
nEthy|th'0pheny|)CyC|0penten 1-yl]-4- (et hyl sul f onyl ) benzene;

(4
-4-
-(4-
-(4- flpyramih,enyl) 4, 4-di met hyl cycl opent en- 1-yl ]
met
-(4-

hyI -2-trifl thyl-1H-imidazole; -
f I (ﬁé‘ﬁg F‘}y )EIEZE&H %&lﬁulfonygpe pye)nt errll-ucirg)/me blg nzenesul f onam de;
20  4-[4-(methylsulfonyl)phenyl]-5-(2- -thiophenyl)-2-(trifluoromethyl)-1H- imidazole;

3

(
4-
1-
5-
4-
0
4-
4-
1-
1
5
1-
1
1
1
4

5—(4—ﬂuoropheny1)—2-methoxy—4-[4-(methy1sulfonyl)phenyl] -6-
(trifluoromethyl)pyridine;
2-ethoxy—5-(4—ﬂuorophenyl)-4—[4—(methylsulfonyl)phenyl]—6-
(trifluoromethyl)pyridine;

25 5-(4-ﬂuoropheny1)—4-[4—(methylsulfonyl)phenyl]-2—(2-propyny10xy)-6-
(trifluoromethyl)pyridine;
2—bromo-5-(4-ﬂuorophenyl)-4—[4-(methylsulfonyl)phenyl]-6—
(trifluoromethyl)pyridine;
4-[2-(3—chloro-4-methoxyphenyl)-4,5-diﬂuorophenyl]benzenesulfonamide;

30  1-(4-fluorophenyl)-2-[4-(methylsulfonyl)phenyl benzene;
5-difluoromethyl-4-(4-methylsulfonylphenyl)-3-phenylisoxazole;
4-[3-ethyl—S-phenylisoxazol-4-yl]benzenesulfonamide;
4—[5-diﬂuoromethy1-3-phenylisoxazol-4-y1]benzenesulfonamide; .
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(4-chl orophenyl) -4, 4-di net hyl cycl openten- | -yl]
hylsulfonyl)benzene
cwbasofsenyl ) - 4, 4- di met hyl cycl opent en- 1- yl | benzen@sultSosrenvicle;
quorophenyI)cycIopenten 1-yl ] benzenesul f onam de;

R@H} ﬁ%% ﬁs%&aﬂoléﬂl ?Jﬁ'héﬁfé@lﬂﬂinfaﬁﬂ@aﬂ de; 15
net 0oX henyl)cyc opent en- 4- (et hyl sul f onyl ) benzene;
.3 4—w-fnlet}g’t-éﬂnﬂleml+1$m<ymldbﬁlﬁb@ﬁe®8yllfqmﬂﬂ@%t hyl sul f onyl ) benzene;

t

4-

4-

4-

4-

2

3-fl uoro-4- net hox C cI n sul fonam de;
3- chi-bret ﬂ“?@?hﬁ?%ﬁ%ﬁi?%@e 3 g%é(?ﬁ @Wl 1%Pi'l9bf%%&rr%fehyl sul fonyl ) benzene;
3-

2-

&-

e;

4-

t

I

I

3-

2-
nme

LR fudrtohg ﬁ?ﬂgﬁ%l%'gleﬁé}ﬁéﬁ-@w 4 aibhbRiEan®BUhiasani de; 20

nten-1 ] benzenesul f onam de; et hyl

flpp,zr Qpaﬂawpher@d)bﬂelépmtdmyl-sl]w @mgthylslﬂfvélﬁquftzﬁ%ol 2-yl]-2-benzyl -

1 LibGhhrdigploroshepylisiapayier i b AP BN PTRIPSIET . yi | acet i ¢ aci d;
e

onyl ) phenyl ] -2- phenyl oxazol e;

uorpgh@nﬁkﬂnﬂhﬁph&uﬂﬁﬁdbﬁaﬁmBIUMVEOhﬁbﬂyﬂﬁpﬁBh@H?n@xazoIe
fl uoro-4-net hOXY phenyl)-2-trifl uorf) t h%/ Xl? H; rlzbenzenesul f ona
1-[2- (4-ﬂuor0phen )-4,4- dlmethylcyclopenten- nﬁ methylsu Ybe

hIoro Z% %H% °&§B%§p2§ Y%?&é#é%&@ﬂ?ﬂE%Eeﬁﬁhﬁb&ﬁﬁé@pyra” 3- car boxyl

onet hyl-2H 1 benzopyran 3-carboxylic

aci d: 30 51 ?2_@4 mbmphmﬁyix$4fd1mem1mmlnyérytem=lwﬂthyrhsthylfsdrﬁynyl)bé@a}le,f ur anone;
6-chl oro-2-tr

o el ons Cm&@gﬁzgq%;w el e T
yl] benzeneiféf‘f@é‘ﬂrz Q’Jﬁ}"{lﬁ%&% UFE’H%%&QW nami@éri fluoromet hyl) -

H pyr azol WO 03/ 059347 PCT/ US03/ 00016 4- [ 5

-(3 -fluorgq (mmlaﬁg)}ﬁ%ﬁnyblbp&ten{{j}il}bbmnenmﬁbhgthl)de 1 Hpyrazol- | -
yl'] benzenesul f onani 1-[4-(meth

m dézol 1244 FW}FQXHPI?@}’{)CYEJWWWI 512{ rrllgt}?ngluli)oghl?bﬁ}/nzén 4-trifluoromethyl-
MR LEAPLL AR rpteléfeﬁllgﬁglgr@{eﬁﬁillsuif oo - 2

H i
1-1
yl]pyridin I n- 1) 4(tr|fluoromatF|yI) 1
H-i :
4|

-
-
-
-
-
-
-
-
-
- (
t
- (
a
-f
-f
- (

m dazol 41243 ﬂubﬂﬁ%@ﬂﬁﬁ(%lﬁm@nyd@enten—l -yl]benzenesulfonamide;

5- net hyl 3 henyl i soxazol | benzenesul f
yl [2-( chlo¥o 4—methoxypheny)f)cyclopenten-f 1 40 Fméﬂl}glsﬁlfonyl)benzene

4-[2~(3-chloro-4-fluorophenyl)cyclopenten-1 -yl]benzenesulfonamide;

20 4—[2—(2-methylpyridin—5-yl)cyclopenten—1-y1]benzenesu1fonamide;
ethyl 2-[4-(4-fluorophenyl)-5-[4-(methylsulfonyl) phenyl]oxazol-2-yl]-2-benzyl-
acetate;
2-[4~(4-fluorophenyl)-5 -[4-(methylsulfonyl)phenylJoxazol-2-yl]Jacetic acid;
2-(tert—butyl)-4—(4—ﬂuoropheny1)—5-[4—(methylsulfonyl)phenyl]oxazole;

25 4—(4—ﬂuoropheny1)—5-[4—(methylsulfonyl)phenyl]-2—phenyloxazole;
4—(4-ﬂuoropheny1)-2-methy1—5-[4-(methylsulfonyl)phenyl]oxazole;
4-[5-(3—ﬂuoro—4-meth0xyphenyl)—2-triﬂuoromethyl—4—oxazolyl]benzenesulfonamide;
6-chloro-7-(1,1 —dimethylethyl)—Z-triﬂuoromethyl—2H— 1-benzopyran-3-carboxylic acid;
6-chloro-8-methyl-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid;

30 5,5-dimethy1—3-(3-ﬂuorophenyl)-4-methy1sulfonyl—2(5H)—furanone;
6-chloro-2-trifluoromethyl-2H-1-benzothiopyran-3-carboxylic acid;
4-[5-(4-chlorophenyl)-3-(trifluoromethyl)-1 H-pyrazol-1-yl]benzenesulfonamide;
4-[5-(4-methylphenyl)-3-(trifluoromethyl)-1 H-pyrazol-1-yl]benzenesulfonamide;
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4-[ 5- hydr oxynet hyl - 3 - phenyl i soxazol - 4-yl ] benzenesul f onam de; 10
[2-trifluoronethyl-5-(3,4-difluorophenyl)-4-oxazol yl ] benzenesul f onam de;
4-[ 2- met yD-040p3¢nyl - 5- oxazol yl | benzenesul f onam de; PCT/US03/00016
4-[5-(2-fluoro-4-net hoxyphenyl )-2-trifluoronethyl-4-oxazol yl ] benzenesul f ona
mde; [ 24( 1265 5h 84S ReBMERNYdi abromet B e pytazpheny | ] - acetic aci d;
N-(4-Nit r(A)r [é (ghmé%g(gy phenyl) - net hgnesul fonam de or ninesulide; 15
N-[ 6- (2, 4y1]bédzenssalfpieamidxy) - 1- oxo- i ndan- 5-yl ] - met hanesul f onami de or
fl osuli de; 0 e Isulfa - ) 1 dine:
H-i nden- 53;{|1][4m§4y%%%]gp¥15$#’§ érgb‘“ﬁﬁi%’i"meﬂ%ﬁl R%&d%?g%l]pyn e

- (4-fl uor B0y | ﬁéhy?wltﬁﬂu&bﬂﬂamglswmmmnm
3-(3,4-Di ?fuorgl §ﬁt’ A‘:@ﬂ%{th} S‘% hanesul fonyl - phenyl ) -5-met hyl -5-(2, 2, 2-tri
fluoros 29,1]9915&{1& 5H-f ur an- 2- one
(52)-2-am no [[3,5-his(1 h xyphenyl ] met hyl ene] - 4( 5H
)- thi azol4dﬂd5dﬁethﬁlpmﬂlé’§3oﬂé' 4- nﬁ th}'% USRI

-(for rryl a| henoxy- 4H-| - benzopyr an- 7-yl ] - met hanesul f onami de;
(6aR, ;D%Z)eflisuiﬁégllgrlgtghyl heptyl)-6a, 7,10,1 Ca-tetrahydro-|

-hydroxy 6» = EtRpL- B henﬂ@oyﬁzlzbl#-lyﬂhzttz[ebesd}fpmlﬂeﬁ carboxylic acid; 4- [ [ 3

, 5 -bis 1 1- dlnet yl et hyl) - 4- hydro t hyl ene] di hydro-2-nethyl -2
H1, 2- oﬂa@rhvdsowhsdﬁepheeyléﬁ%%? @fi? %g‘ﬂ%}e E‘%@mamc acid (B-231); 4-

(ﬁeétﬂ Ilz ﬁué{é%%%yig Wdlhu?ép?ﬁ%[w-bx&o(ﬁ]b’é&z&b‘ﬂ’%ﬁﬁl&de 30

Soxazo

5
§6 met hyj. %yﬁlbgl ﬁ4;ﬂh};n}3-5(éb¢aafelty1]yémhésulf9h®h@nyl )-5-chloropyridine; 4- [5
(4-nmethylp

-9 - fl
B rret hyl - 3 4—Eﬂﬂ@ﬁﬂuor2 4-mé{51;@§§ﬂ§]%£}}9 ”%t hﬁy?ﬁ(’%‘?ﬁﬁ %alzdyl]{,enz%a%mf%%éf,OS9347
PCT/ USO3/ | LK 0
8‘[?5%‘((’%% @}1‘?@{] Al 8ﬁmﬁﬂmﬁﬂh%c§m¢bfd uor onet hyl ) -

H pyr azol
(S)-6, 8- dINJ(h_CNlﬁozzﬁﬁdhbi}L pl@é@l)&héthhﬁesﬂ&bﬁhﬁbéﬂzmmalﬂl@s car boxylic acid:;

§n§/I3] 41_5d!5f1|3?[g.:€§ E}Qﬁﬁ%&éé‘%ﬁ&g@f) 1dorx%)-(1nzlan-gre 5] 1¥1et la{;[leosﬁ%gnamlhe 01( Hgguli'ﬁﬁgsu' f onyI ) ph
2-trifl “Orﬁffg_t(lj,%'_pl oro-}%e'ﬁ?{salfgnyl?)l-P—\SR@ﬁ}ﬁlnﬁéﬁ@%ﬂ}lﬂnbﬁlaﬁé‘shﬁbnamlde

soldium salt;

N—[5-(4-ﬂuoro—phenylsulfanyl)—thiophen—2-y1]—methanesulfonamide ;

[ 4-
4-
2-

3-3 ,4-Diﬂuoro-phenoxy)-4—(4-methanesulfonyl—phenyl)—S -methyl-5-(2,2,2-trifluoro-

20 ethyl)-5H-furan-2-one; S
(5Z)-2-amino-5-[[3,5-bis(1,1 _dimethylethyl)-4-hydroxyphenyl jmethylene] -4(5H)-
thiazolone or darbufelone;

N-{3 -(formylamino)-4—ox0-6-phenoxy-4H-1 -benzopyran-7-yl]-methanesulfonamide;
(6aR,10aR)-3-(1,1-dimethylheptyl)-6a,7, 10,10a-tetrahydro-1-hydroxy-6,6-dimethyl-

25  6H-dibenzo[b,d]pyran-9-carboxylic acid;
4-[[3,5-bis(1,1 -dimethylethyl)-4-hydroxyphenyljmethylene] dihydro-2-methyl-2H-1,2-
oxazin-3(4H)-one;
6-dioxo-9H-purin-8-yl-cinnamic acid (B-231);
4—[4—(methyl)-sulfonyl)phenyl]-3-phenyl—2(5H)—furanone;

30  4-(5-methyl-3-phenyl-4-isoxazolyl);
2-(6-methy1pyrid—3—yl)—3—(4-methylsulfonylphenyl)-5-chloropyridine ;
4—[5—(4-methylphenyl)-3—(triﬂuoromethyl)-1H—pyrazol-1—y1];
N-[[4-(5-methyl-3-phenyl-4-isoxazolyl)phenyl] sulfonyl];
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6-chloro-7-(1, 1-di net hyl ethyl )-2-trifl uoronet hyl - 2H 1- benzopyr an- 3
-carboxylic acid;

[ 2- (2, 4- cWohiBOsB4B- et hyl - 3, 5- di net hyl - phenyl ami no) - 5- pr opplCTfiisesgdo)6 acet i c
acid; or an isoner, a pharnaceutically acceptable salt, ester or prodrug
t her eof . . ALf5-BRfludibet-pletiorpstenyl)-Sadifluaopetivk i-pyfazel- ki m 52, wherein the
COX-2 inhibitor has the fornmula RI6 OH NH (Ilia) R17 R2Z1 1 R18 \ R20
R19 or arVH@@W?mgmﬁl@&}ehaceuti cally acceptable salt, ester, or prodrug

ther eof; (#-g‘;glﬁil%ﬁfo?o-g-](%'f@%fs ﬁ%b-zﬁr—l—%ﬁ%bﬁanﬁlgarﬂ)o%{yﬁbh@iﬂ,o or fluoro; RI8

i s hydroge uor o; ogen, fluoro, chloro, nethyl, ethyl,

met hoxy, —ef i fiorbptheyy: (3-13ardR3B- msthyjit gy -[@r(methybsubfondsrhepdl- i s
chloro, fluoro, trifluoronethyl or nethyl, provided that R17, R18, R19 and
R20 ar & noi(2H)pyfilzesraneivhen R16 is ethyl and R19 is H  60. The

Phe. for mil &eriusomeqe) ohnaadalss! PRFEEE SRS 85 X1 3 (V) Ros roa or
an i somer, ¢ anRRATITRG it @3lckhy PT-eeficabhethyh H; 1 -bemzesyren-3-carboayie addug
thereof. EAZ@(%r,4e-!iirc]:iﬂoro-6—ethyl—3,5—dimethyl—phenylamino)—S-propyl—phenyl]—acetic acid; or
an isomer, a pharmaceutically acceptable salt, ester or prodrug thereof..
10
59.  The pharmaceutical composition of claim 52, wherein the COX-2 inhibitor has

the formula

R’ o)

OH

NH
(Ilia)

R1 8 RZO
R19
or an isomer, a pharmaceutically acceptable salt, ester, or prodrug thereof;
15 wherein
RS is methyl or ethyl;
R!7 is chloro or fluoro;

R'® is hydrogen or fluoro;

RY is hydrogen, fluoro, chloro, methyl, ethyl, methoxy, ethoxy or hydroxy;
20 R* is hydrogen or fluoro; and

R?! is chloro, fluoro, trifluoromethyl or methyl,

provided that RY, R, R'® and R* are not all fluoro when RS is ethyl and RYisH.

60.  The pharmaceutical composition of claim 52, wherein the COX-2 inhibitor has

25  the formula
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XisOorS;, 5 J is a carbocycle or a heterocycle; R22 is NHSO2CH3 or F; R23
is H NO®, or F;, and R24 is H, NHSQ2CH3, or (SQ2CH3)C6H4. 10 61. The
pharnaceuWDaaM&nwnposition of claim 52, wherein the COX-2PCmhiSbs/omue has

the formula Q @ ,I, RR27 O(V) LI M RS R26 2/ L or an isoner, a
pharnaceutlcgy¥y acceptggle salt, an ester, or a prodrug thereof, wherein:
15 T and Mindepgndent axe phenyl napht hyl, a radical derived froma

het er ocycl e ¢ mbers and possessing from1l to 4

het er oat ons, df a saturated hydrocarbon ring having
from3 to 7 0375059347 PCT/ US03/00016 Q1, @, L' or
L2 are indep hydr ogen | ogen, |lower al kyl having from1l to 6
carbon atons,/t | uoronet h or | ower methoxy having from1l to 6 carbon
atonms; andpat |east one of QI @, L' or L2 is in the para position and is
-S(O, R wherein 5nis 0,,4 or 2 and Ris a |lower alkyl radical having
1 to 6 carbon atons or a Iom%r hal oal kyl radical having from1l to 6 carbon
atons, Or gy 6 h@t&nac@ltloanﬁl aéRpabk Ak} diydsenadtiaprydrugtherdol, and L2 are
nethylenedloxy, and £25 R26, R27, and R28 are independently hydrogen,

hal ogen, | ower &h@@hlradlcal lo haV|ng from1l to 6 carbon atons, |ower

hal oal kyl radlc%g 3$V|,g froml to 6 carbon atons, or an aronatic radi ca
selected fromt consi sting of phenyl, naphthyl, thienyl, furyl and

pyridyls or, J is a carbocycle or a heterocycle;
R* is NHSO,CH; or F;
R?% is H, NO,, or F; and
R?* is H, NHSO,CHj, or (SO,CH;3)CsH,.

10 61.  The pharmaceutical composition of claim 52, wherein the COX-2 inhibitor has

the formula

or an isomer, a pharmaceutically acceptable salt, an ester, or a prodrug thereof,

wherein:
15 T and M independently are phenyl, naphthyl, a radical derived from a
heterocycle comprising 5 to 6 members and possessing from 1 to 4 heteroatoms, or a

radical derived from a saturated hydrocarbon ring having from 3 to 7 carbon atoms;
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R25 and R26 are O; or, R27 and R28 are 0; or, 15 R25, R26, together with
the carbon atomto which they are attached, forma saturated hydrocarbon
ring haviwgoiossuB to 7 carbon atons; or, R27, R28, toget rer/usns/bnothe

carbon atomto which they are attached, forma saturated hydrocarbon ring

having from 3 t@QY amhﬁmzawmaepeaaerﬁaj hyllhezep el sga glotvee slkyldawhnsfrérhon  of
claim53, whereint perneation_ enhancer conprises a conpound sel ected

fromthe g rlofgyﬁ QA @@mmgnﬂuoreﬁlﬁﬁwb lor lowes spatbprariavingfra B de akathosl , ol eyl
al cohol , ¥) gent hol , carvone, carveol, citral, dihydrocar veol
di hydr ocar\ip1 o ment hoI i sopul egol ter pene- 4- oI ment hone, puI egol ,

canphor, gerani gh 1ea§r6n%ro@Q1,eQ? L'lok DAlsah th& Y pedifbn aﬂchans(cbbgue,, wiidt6in
parecoxib. 25 63. The pharnmaceutical conposition of claim®62, wherein the

per meat iSon n iefh amre?randdhﬁra lewer dkﬁdﬁ@o@ldmvml let@t6e@rbqncﬁﬁ¢m$1@r eg}ocmp of
et hanol , i r n e al cohal and
par acoxi b. i@g) g%?r lé%vé?gfﬁ ﬁo? ﬁar%%@éﬁ’tqrélﬂ g&ﬂgﬂ[&’l 63 wherei n the

perneation enhggcgy (? B fenR@ibReEE b. - 109 WO 03/059347 PCT/ US03/ 00016
65. The phar maceutl ca nposi ti on of claim52, wherein the COX-2 inhibitor
is contained i rLtaInd Iaaerrrra:bglln@dmiy, emdposition in an anount of from about

0.05 t bout % g Ih h | t 52,
wher ei ﬁ tﬁeogntl T 279??%% areSB ar?rﬂ%]glylfwhf%@n %%%%égﬁ%n% lrg%%%gqm tion
in an agounf,, %ffcfn? M@QQ%OQ a@ﬁqst R)weahﬁ’lkiﬁlkgfpra%af/ﬁavﬁlé frohe 9 r@%raf%%eu'[ i cal

conposition of "claim 52, further conprising a glycol 'ether 10 of the
formul a Rl -a@nig, GHzn) m@)rratw Reliveh erledted Romeathel gﬂlea;peswtn@e{f@hd@rh,tnaphthyUr ogen or
Cl-6 al kyl, Cl-6_al ke henyl or 15 benzyl group, with only one of Rl
and R2 bei ﬁ]@lerﬁ’&ﬁlé‘H 1132 % int eger of 2 to 5 and nis an integer of 1
to 20. 68. The p{rayNpR®UL] Gab: corrp05| tion of claimb52, wherein the
antiviral agent Is a Podophy | a Nucl eosi de anal oque, an

| mrunonodul at or ,R’AmdR{%iseOser,

15 R%, R*, together with the carbon atom to which they are attached, form a
saturated hydrocarbon ring having from 3 to 7 carbon atoms; or,
RY, R?® together with the carbon atom to which they are attached, form a saturated

hydrocarbon ring having from 3 to 7 carbon atoms.

20 62.  The pharmaceutical composition of claim 53, wherein the permeation
enhancer comprises a compound selected from the group consisting of ethanol,
isopropanol, 1,3-butanediol, oleyl alcohol, thymol, menthol, carvone, carveol, citral,
dihydrocarveol, dihydrocarvone, neumenthol, isopulegol, terpene-4-ol, menthone,
pulegol, camphor, geraniol, a-terpineol, linalol, carvacrol, t-anethole, and parecoxib.

25
63.  The pharmaceutical composition of claim 62, wherein the permeation
enhancer comprises a compound selected from the group of ethanol, isopropanol, 1,3-

butanediol, oleyl alcohol, thymol, and paracoxib.

30 64.  The pharmaceutical composition of claim 63, wherein the permeation

enhancer comprises paracoxib.
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20 oligonucl eoti de, a Prophylactic vaccine, or a therapeutic vaccine. 69.
The pharnaceutical conposition of claim®68, wherein the antiviral agent is
a PodophwbloB#3593a7 a Nucl eosi de anal oque, or an | mMmunonodulPararse3/@m140. The
phar maceuti cal conposition of claim69, wherein antiviral agent is a
Podophy! | i 5. 71.ThEhfaphae e téhsat aoritsait 52) whefeic thaiCOXQ, inkibéoeisn t he
Podophyl lin is podofil ox or podophyllin. 30 72. The pharnmaceuti cal

conposi t i orsontaingan theaharmprerissah compositian i anamaugbaf o ahouti§ €osi de.

anal oque. - bl]’th& V%Q 03/ 059347 PCT/ US03/00016 73. The pharnaceuti cal
conposi t i ofP8F Wi 72, wherein the Nucleoside analoque is sel ected from
acyclovir, penciclovir, fanticlovir, ganciclovir, BVDU, broavir, HPMPA,

FI AC, FI AU, Cidofovir, Zidovudine, Zalcitabine, Didanosine, Lam vudine,

St avudi e, 66i dariisiphermacehtasal e¢mpositian dicdaiar Wewhesiythe antieradlagetat eut i cal

conposition of.claim73, wherein the Nucleoside nal ogue i | ected from
vi dar abi ne ORI ﬁ%?,p%ﬁﬁﬂa@%?BWquuﬁ mﬁ?eanb%?ﬂﬁ%%rataﬁ%‘gﬁ)@% osition of
claim 69, whgheignwide antiviral agent is an 10 | munonodul ator. 76. The

pharmaceutical conposition of claim75, wherein the |Inmunonodul ator is
| mi qui nod. 15 -111

67.  The pharmaceutical composition of claim 52, further comprising a glycol ether

10  ofthe formula
RYX—O—((CH)mO):—R?

wherein R! and R? are independently hydrogen or Cy¢ alkyl, Cy.¢ alkenyl, phenyl or
15 benzyl group, with only one of R! and R? being hydrogen; m is an integer of 2 to 5

and n is an integer of 1 to 20.

68.  The pharmaceutical composition of claim 52, wherein the antiviral agent is a
Podophyllin, a Nucleoside analoque, an Immunomodulator, an Antisense

20  oligonucleotide, a Prophylactic vaccine, or a therapeutic vaccine.

69.  The pharmaceutical composition of claim 68, wherein the antiviral agent is a

Podophyllin, a a Nucleoside analoque, or an Immunomodulator.

25 70.  The pharmaceutical composition of claim 69, wherein antiviral agent is a
Podophyllin.
71.  The pharmaceutical composition of claim 70, wherein the Podophyllin is

podofilox or podophyllin.
30
72. The pharmaceutical composition of claim 69, wherein the antiviral agent is a

Nucleoside analoque.
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73.  The pharmaceutical composition of claim 72, wherein the Nucleoside
analoque is selected from acyclovir, penciclovir, famciclovir, ganciclovir, BVDU,
broavir, HPMPA, FIAC, FIAU, Cidofovir, Zidovudine, Zalcitabine, Didanosine,

Lamivudine, Stavudine, vidarabine, ribavirin, and foscarnet.

74.  The pharmaceutical composition of claim 73, wherein the Nucleoside

analoque is selected from vidarabine, ribavirin, and Cidofovir.

75.  The pharmaceutical composition of claim 69, wherein the antiviral agent is an

Immunomodulator.

76.  The pharmaceutical composition of claim 75, wherein the Inmunomodulator

is Imiquimod.
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