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5- Aroyl napht hal ene Derivatives . This invention relates to
anti-inflammtory and anal gesi c conpounds, especially to certain

5- aroyl napht hal ene derivatives, 5 phar maceutical conpositions

contai ning them nethods for their use, and net hods for preparing

t hese conpounds. U. S. Patent_  No. 3,899,529 (Merck) discloses
aroyl substituted naphthaleneacetrclabids useful as
anti-inflammtory agents, anti- 10 pyretic, and anal gesic agents.

U. S. Patent No. 3,755,455 (Sasdgs ihass b kQhy - 2-

A

: ar gne Denyatives _
napht hyl ) substituted or unsubstituted phenyketonés useful as anti -
i nfl ammat ory agents. 15 In a first aspect, this invention

rel ates to conpounGthisheehsion relates thrfH-idRamnostdry arkPHRAES
represented b

(15 50°™ © nErBRmds, bsgecially to'hfdin S-arpdpaphthalene dqrivativenory er (] -

L9, 410 opmsnid el it g e o,

Ih;fjreggcran, 25 gntd m%thgéilf%ﬁg%ﬁﬂ'g%?@?se compouéd?,s a group represented by

formula (B), (O, (D, or (E): WD 98/ 32732

PCT/ EP98/ 00306 U.S. Patent No. 3,899,529 (Merck) discloses aroyl substituted
naphthaleneacetic acids useful as anti-inflammatory agents, anti-

10 pyretic, and analgesic agents.

U.S. Patent No. 3,755,455 (Sandoz) discloses (1-alkoxy-2-
naphthyl)substituted or unsubstituted phenyketones useful as anti-
inflammatory agents.

15
In a first aspect, this invention relates to compounds selected
from the group of compounds represented by formula (I):
20 wherein:
A is a bond, -CH;-, -CH(OH)-, -C=NOR*-, -C(0)-, -NR°-, -O-, or -S(0)p-
where n
is an integer from 0 to 2, R* is hydrogen or alkyl, and R® is
hydrogen,
25 alkyl, or acyl;

Z is a group represented by formula (B), (C), (D), or (E):
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- 2- [ ewn)] 98/32732 (B) (O PCT/EP98/003)6-  ~
(B wher e: ' nis to 3; b5 Xis orS;
Rlerr] and Rlerr] are independently seletted from hydrogen, alkyl,

hal ogenal kyl , cycl oal kyl, cycl oal kyl al kyl, acyl, alkylthio,

cycl oal kyl t hi o, cycl oal kyl al kyl t hi o, al koxy, cycl oal kyl oxy,

cycl oal kyl al kyl oxy, haI ggenal kyl oxy, agkenyl, hal¢ﬁen cyano, 10

nitro, hydroxy, or - rr]R[err] e R[err Rl err] are_independently
hydr ogen, al kyl, or ; /er and R ery en they are
adj acent to each—e edigpx | enedi oxy;
Rerr] is hydrogen haI o] aI ko cl oal kyl Oxy 115
hal ogenal kyl oxy, al ky h| o cycl oaﬂ‘ kyl t hi o, ni {3 cyano, hydyaRry,
or hal ogen; 6err] i s hydrogen, alkyl, al kenyl , al kynyl,
hal ogenal kyl, cycl oal cycl oalgkyl al kyl, al kexy,
al kenyl oxy, cycl oal k)‘F%xy, © cycl oéadlfkyl al kyI oxyk( ¥
hal ogenal kyl w?g/erehydroxyal kyl oxy, 20 al koxyal kyl oxy, al kyl thi o,
cycl oal kyl t hi o, ?“’ﬁl ).3[ al kyl t hi o, hydr oxy, hal ogen,
cyano, carboxy, a 5x carbonyl, acyl, -C=NCR[err],
-NR[erryR[err], - enrrSR[err] OCO\IR[err]R[err] or -CsQerr]Rerr]
wher e r v I deflned

® afll §''dre Bhe{aéiaemf Egbgﬁ]@ Er8PhtedieRl BT, v

and Rerr] is al kg@
Rlerr] is hydrogdwloganatkyl, syrlealkyln ﬁY dgakky ﬁkﬁ’koﬁc :ra ﬂr] R[ er r] and
Rlerr] is -S erc Lﬁhﬁ{}‘ﬂ;hﬂr §S¥H€ﬂilﬂ§ﬂﬁﬁ6,] atlceky) Wlkyloxy,
Rlerr] is alkyl, grdfo%ﬁala 101‘:al Kafé ﬁ‘( o caraﬁ aggllgé%’lo
al koxycar bonyl al kyf¥¢ ylaikyloxy, gﬁ{‘é 7 ’Fys g %‘fq‘z)ﬂyan@r acyl ;
and 10 WO 98/m3er63 Aydroxy, or -NR’R' where R® and R are independently
PCT/ EP98/ 00306 hydrogen, alkyl, or acyl; or -3
R® and R’ when they are adjacent to each other form
methylenedioxy or ethylenedioxy;
R® is hydrogen, alkyl, halogenalkyl, alkoxy, cycloalkyloxy,
15 halogenalkyloxy, alkylthio, cycloalkylthio, nitro, cyano, hydroxy,
or halogen;
R' s hydrogen, alkyl, alkenyl, alkynyl, halogenalkyl, cycloalkyl,
cycloalkylalkyl, alkoxy, alkenyloxy, cycloalkyloxy,
cycloalkylalkyloxy, halogenalkyloxy, hydroxyalkyloxy,
20 alkoxyalkyloxy, alkylthioe, cycloalkylthio, cycloalkylalkylthio,
hydroxy, halegen, cyano, carboxy, alkoxycarbonyl, acyl,
-C=NOR*, -NR°R', -CONR®RY, -OCONR’R", or -OSO,R" where
RY R® and R™ are as previously defined and RYis alkyl,
cycloalkyl, or halogenalkyl;
25 R® is hydrogen, alkyl, alkoxy, halogen, nitro, or -NRQRm; and
R®  is-SO;R” or -SO,NR“R™ where: -
12 is alkyl, hydroxyalkyl, alkoxyalkyl, carboxyalkyl, or
alkoxycarbonylalkyl;
" R is hydrogen, alkyl, or acyl; and
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Rlerr]*is ®wobssemn, al kyl, hal ogenal kyl, cycl oal kyl, cycl oaP&yiERbS@306

al kenyl , hydroxyal kyl , al koxyal kyl, al koxycar bonyl al kyl, am no,

am noal kyl, aryl, aralkyl, heteroaralkyl3‘heterocyclo

het er ocycl oal kyl, acyl, hydroxy, or al koxy; or Rerr] and Rl err] together 5

het er Li‘ic{‘géﬁfﬂﬁ”ﬁ“éﬁﬁ‘hﬁtﬁuf‘: ML Ab Lo PE TR, %chalﬁleusﬂe salts,

prodrugs, indivi dtf&keméohﬁﬁigoxyalkyl algnw'atkyt wikexygarbopitalkyl, ampino,

compost ¢ ."Bﬂs""i2%?%%?%3*53313%@&‘%3’%@59&“?ﬂmve pggtwé d gf 2

conpound of f or mulheteyoey: ’ B EQY: Ol ]90 Bal togathen

phar macgutical 'y wanhabh&o@eﬁ dtexd o FHELPLIESY are dbtached forma !N @ third

aspect, this mvm on rgllr?at es to the of treatnment of a di sease, in
goiag

particular infla IROETAHRAM seases, in a mamal

treatabl e by t@i phatmaceatically acpepsihiglsalidi prmtig%y h8REQual isomers,
i nhi bitor, c%l sl ng adn%nl st rat ion of a therapeut Ically effective

amount of a ¥51) or its pharmaceutically 20
acceptabl e salt. In a fourth aspect, this invention relates

Dot i fhone. 1o a secoltd RB SFCHRAMBER Rlatel & bRatbrantien) ¢ or o
used in the compos1t19pec:pm}mamgra @Mrndaaeuhcaﬂy@ffeh‘avmmgs ofia’en bel ow

?gdl cal of one’ﬁk SI X mﬁa{%@ﬁ? ﬁg&gﬁ) &%e@ls}gtggéé;{tggwﬁg%%v dé%’? .

hydr ocar bon rpliamapceticalleaceaptable pantiericexsipiens. g. | nethyl, ethyl,
propyl, 2-propyl, butyl, pentyl, and the Ilike. V\D 98/ 32732

PCT/ EP98/ 00306
"Al kenyP" neans a 1 AdhirdRinest) this imyentinnaralates todheof tgpatment ofaiwg to

si x carbon at@iseass, i bmmﬂeﬁl inflasviabestly dydinoteivhdurcadiseakes, ina  of
three to six %%éﬁon %ter%‘s P%OQ Admig trattloreta%ta er‘](?stggfjantﬁnb@}ﬁ syntﬂaée

et henyl, 2-pr
1nlub1tor, comprising adm1mstrat1on of a therapeutically effective

amount of a compound of formula (I) or its pharmaceutically
20 acceptable salt. '

In a fourth aspect, this invention relates to processes for
preparing compounds of formula (I).

25 Definition

Unless otherwise stated, the following terms used in the
specification and claims have the meanings given below:

30 "Alkyl" means a linear saturated monovalent hydrocarbon
radical of one to six carbon atoms or a branched saturated monovalent.
hydrocarbon radical of three to six carbon atoms, e.g., methyl, ethyl,
propyl, 2-propyl, butyl, pentyl, and the like.
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"Al kynyl" wemnegsis2837 | near nonoval ent hydrocarbon radical of Pcrmpgsmgw to .

si x carbon atons or a branched nonoval ent hydrocarbon radi cal

three to six carbon atons containing at #east one triple bond e.g.,

et hynyl, propynyl, butynyl, and the |ike. 10 N kyl ene"”

means a |inear sat"AlRbA"dh¥ahsRAlli ghe to six
husl Bﬁﬁ’{l bt oQQﬂent hydrocaﬂ?ogi Y‘QJhcg%

carbon atons .or branched sat ur at ecg d rocar rad| cal

of three to i0 EXSHOTRATRPRALOmS ¢F a hranehe tbmpnovalent hY h@cﬂlm)eradmmbyl ene,

2- et hy| pr opyifetheee Iﬁ@lb&éﬁhﬁn a’tﬂﬁxst élﬁ‘xthidiﬁg atdeast one double g' oal kyl "
means a cycl Ie& sat ted no ydrocar bon three to
seven car bon p&ﬁ%’ P@Pe“é’ga@p SYKe. cycl ohexyl , and the |ike.

20 Fblogen means fluoro, chloro, bronD and i odo.

" Hal ogenal Kyl " bst| .uted with hal ogen
atoms, preferably %}ﬁgﬂ@y 8 @’hna‘f%? %&%ﬁﬂ n radical of| yori ne
or chiorine, hwn:tojalmgarbhns&tomsbm athr‘andhed tﬂnn&vﬁiéﬁtdﬁidr%arbon hadiegEns,

© CEI[ - ]Cl_lc[Ci{ rerﬁ:ﬁ-e% %Eﬁ&dﬁog%kﬁfer Jogzgﬁ{mé at 155 ,L{WJ @ler r ide & oxy"

"cycl oal kyl oxgthyngl, prapyayle butyayylpand the like. rmeans a radical -OR where R

is al kyy, al kenyl cycl oal kyl, or hal ogenal kyl respect Ively as
defi ned above, nmet hoxy, ethoxy, 30 pr opoxy, E;opoxy,
et henyl oxy, cycl op#“ébyleeﬁy mesas gHimgarosaturated dhvale adathbon- OCF[err],

and the |ike.radical of one to six car%ﬂ(%érﬁb @r a%ra Kﬁ{igahﬁgtea'cﬁvaﬁ?&ns a

radi cal or, cyclo respectlve as defined

- SR
above, % ?Yt?ﬂ“ora@sal of ﬁﬁ'ﬁﬁﬁ“t%‘&“}l‘% REQTRS B8, et )dﬁt!e,t he |ike.

WO 98/ 32732 ethylene, propylene 2-methylpropylene, entylene and the 1i&CT/ EP98/ 00306
- 5- 5 "Acyl" means a radi cal & R where Ris hydr ogen,

al kyl, hal ogenal kyl as defi ned above e.g., fornyl, acetyl,
trifluor oacet yl, "Cycloalkylitmeens a eyalict sutukated mofovalent hydrocarbon

T S L R Y R R

he like.

20 “Halogen" means fluoro, chloro, bromo, and iodo.

“Halogeralkyl" means alkyl substituted with one or more
halogen atoms, preferably one to three halogen atoms, preferably
fluorine or chlorine, including those substituted with different

25 halogens, e.g., -CH,Cl, -CF,, -CH,CF,, -CF,CFs, -CH,CCl3, and the like.

"Alkoxy"”, "alkenyloxy", “cycloalkyloxy", or “halogenalkyloxy"
means a radical -OR where R is alkyl, alkenyl, cycloalkyl, or
halogenalkyl respectively as defined above, e.g., methoxy, ethoxy,
30 propoxy, 2-propoxy, ethenyloxy, cyclopropyloxy, cyclobutyloxy,
-OCH,Cl, -OCF;, and the like. | B

"Alkylthio" or "cycloalkylthio" means a radical -SR where R is
alkyl or cycloalkyl respectively as defined above, e.g., methylthio,
35 butylthio, eyclopropylthio, and the like.
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"Di subst i tWD@832m2no " neans a radical -NRR where R and R PCH/EPISH6
I ndependently al kyl or acyl, e.g., dinethylam no, nethylethyl-

am no, di (1-nethyl ethyl)am no, and the’lTKe. "Hydr oxyal kyl "
means a |inear nonoval ent hydrocarbon radi cal of two to six carbon
atons or a branched nonoval ent hydrocarbon 15 radi cal of three or six

carbons substitut @chi"tﬂxeﬁﬂﬁ aof'adi\éﬂ]mmmWhere R is hgagg%?%, %{]@%&ed t hat

i f two hydroxy group are\ﬁgesent ey dre not . e same
carbon at om bRdegenalkyhas defisedghave, e framylpaeetyl, trifluorgacetgdi 1inited

to, 2-hydroxygitBybyl, andyeHeonyer opyl . 3-hydroxypropyl, 1-
(hydroginethyl)-z-nethylpropyl, 2- hydroxybutyl, 3-hydroxybutyl, 20
4- hydr oxybutyl, 2, 3-di hydroxypropyl,. 1-(hydroxynethyl)-2-hydroxy-

gt Eylj 2, 3-di hydr Gmf bﬁ%&l)s@tztﬂseﬂidﬁﬁ{d):()‘ﬂéﬂl ﬁgzagagie%igmmcw@&f ms)a.

- hydr oxypropyl,, preferably 2- roxyethyl, .2,.3-di [ oxypr e @N

1- (hydr oxyrret‘;rﬂ?ﬂ Bgaﬁ% reo&'yg??'f‘g‘g'. ami (Ii-me’chylethy 1 Mﬁmﬁ?ﬁe lkeans a

| i near nonoval ent hydrocarbon radi cal of one to six carbon atons
or a branched nonayal ent,.hyvdrocar bonp r.adi pf .t hr Qr, $i X
carbons substitut eﬁwgﬁmgqtefie%fn%nén%?%Qfadlcaq -ﬁng&%ei & Fred
above, 1@. g., #@renmdeprpdently alRyhet hoxly mgpdimethgdantino, methylethiyike. 30
"Hydr oxyal kyl " Ofif1. L.oxy" L adi cal -OR where R
i s hydr oxyal Ky Y%or’qialpkgéé}%zﬁh§p3%é& g\f\}g{@’eglgkgefi ned above,

e.g., 2-hydroxyethyl oxy, 2-nethoxyethyloxy, and the |ike.

SUBSTI TUTE SHEET (: " :
PCT/ EP98/ 00306 %&Q)alkyl meand'® 1984 didtovalent hydx:og_arbon radical

" Am noal kyl " ofgarRstasis sarhonmiemirtatbrapehed mannyalent Rydrocarbon of two to
Si x canhon atgfcdllofath?bade Ao cafynsadhubiatitibedl Ke 688 or two hydmstycal of
three or six carbons suasél éuéwﬂﬁh at | east one -NRF\’tth anre R and
R are i ndepc<fr@uRs) Praafed taat i, JrSyesroups | are prgpent they are no
both on the same carbon atom. Representative examples include, but
are not limited to, 2-hydroxyethyl, 2-hydroxypropyl, 3-hydroxypropyl, 1-
(hydroxymethyl)-2-methylpropyl, 2-hydroxybutyl, 3-hydroxybutyl,
- 20 4-hydroxybutyl, 2,3-dihydroxypropyl, 1-(hydroxymethyl)-2-hydroxy-
ethyl, 2,3-dihydroxybutyl, 3,4-dihydroxybutyl and 2-thydroxymethyl)-
3-hydroxypropyl, preferably 2-hydroxyethyl, 2,3-dihydroxypropyl, and
1-(hydroxymethyl)-2-hydroxyethyl.

25 “Alkoxyalkyl" means a linear monovalent hydrocarbon radical
of one to six carbon atoms or a branched monovalent hydrocarbon
radical of three or six carbons substituted with at least one alkoxy
group as defined above, e.g., 2-methoxyethyl, 2-methoxypropyl, and the
like.

30

"Hydroxyalkyloxy" or "alkoxyalkyloxy" means a radical -OR
where R is hydroxyalkyl or alkoxyalkyl respectively as defined above,
e.g., 2-hydroxyethyloxy, 2-methbxyethyloxy, and the like.
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5 acyl wodsge7322- ami noet hyl , 2-N, N-di et hyl ani nopropyl , 2rCE/EBR28I0§3NI no-"

ethyl, and the like. "ArylL" means a nonoval ent nonocyclic or
bi cyclic aromatic hydr ocar bon raflical of 6 to 12 ri ng atons and
optionally substituted 10 i ndependently with one or nore substituents,

Er:af erabli Ione or l'tA?}i(ml)alky}"km%Hhstai ﬁneafs:x?ﬁ@{aﬁi;e@yﬁrml oty radical I

al ogenal kyl , cl pa al koxy, a t hi en, ,nitro, acyl,
cyano, anino,® gqjg)gglﬁrgpg&%gﬁsrp&abranche&éogggg{qné:&{y%ogﬁ;m hydr oxy,
car boxy, or atddiegicefrthoeylor shbearbons substityied withadt eashione sNRRY vl

i ncl udes, but_J I3 bt . hen 1 | phepyl ., 1- t hyl and

2- napht hyl , aWhgf%g ﬁég%aﬁg\}égei)%éfeéﬁ#y selsected &gnpﬂyayog%t%%grgr | " means
a nonoval ent agylpeyg:) 2aminoethylc 2iN,N-diethylaminomtopyl,r 2N-azbtylbnfinbo 10
ring atons co 'né'%g 2 Qr  nor e, preferably one or two ring.

het er oat ons sge%l?é‘t e Ffri%%k% O or S the 20 remai ning ring atons being
C. The heteroaryl ring is optionally substituted i ndependently with

one or nore substi t : ' ts,
selected from al kyI@ga%e%ﬁi_%@&%?agg?&?@ﬁc% Eﬂé?cﬁg;gi#% yl t hi o,

hal ogen, nit rb}’%ﬂb"%y b0 12 Fing staras andraptionally substituted

di substyigt ut ed;yEpRAdeANY With one@rlfAsye sAbstdedty I ably ofe or twd/br e

specifically the term het?r(%aéyl in L}’uﬂgfﬂ but E{'e nowlgnt?éto,

pyridyl, pyrr¥fgstituentasalected; oy a lggenalkyh syeioptkls glkoxy,

PﬁQtZOpyr anlyl , alkydit "Iﬁbﬁhdﬁfg'enah{iﬁt% taésgl? c§Qho, zlami;:[xo, moln_osubstitutedoamino, C s
erocycl oagi ne",.means _a.sat,urated nonoval ent..cycl i rQu o o

8 ring at o SieuETea; = MReRY, FRFakInsT ALk s o MRP

contains a sespauificaliy the tem arphinchhdex, dait fie oyot fiveitgd dopphengl,sti ng

of N, or J | oL YO emai ni ng

ring is Sg%&ye} %\gg%gE@%éi‘fzqn%rﬂgﬁgsgﬁ%né %%%3%%%%%? ﬁlté,&eeﬁil’fberi di no,

pi perazi no, pyrrolidino, and the Iike). The heterocycl oami no ring nay 35
be optionally fusetgeferdaP@ANaREshd hMHoRbvalentBYorstyeRE i@ Bicy¥lieubsti tut ed
SUBSTI TUTE SHEET ggg'}Ed%c% of 5 to 10 rin atoB/S?’ %gxcx)’tzainin one or jmore
PCT/ EP98/ 0030810 a g atom g L peore,
preferably one or two ring heteroatoms selected from N, O, or S, the
20 remaining ring atoms being C. The heteroaryl ring is optionally
substituted independently with one or more substituents, preferably
one or two substituents, selected from alkyl, halogenalkyl, cycloalkyl,
alkoxy, alkylthio, halogen, nitro, acyl, cyano, amino, monosubstituted
amino, disubstituted amino, hydroxy, carboxy, or alkoxycarbonyl.
25 More specifically the term heteroaryl includes, but are not limited to,
pyridyl, pyrrolyl, thienyl, furanyl, indolyl, quinolinyl and
benzopyranyl, and the derivatives thereof.

"Heterocycloamino” means a saturated monovalent cyclic group
30 of 5 to 8 ring atoms, wherein at least one ring atom is N and optionally
contains a second ring heteroatom selected from the group consisting
of N, O, or S(0), (where n is an integer from 0 to 2), the remaining ring
atoms being C (e.g., morpholing, thiomorpholino, piperidino,
piperazino, pyrrolidino, and the like). The heterocycloamino ring may
35 be optionally fused o a benzene ring or it may be optionally substituted
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independerwbgs)%#p one or nore substituents, preferably onep@f/rbssnosoes
substituents, Selected from al kyl, hal ogenal kyl, cycl oal kyl, cycl oal kyl -

al kyl, aryl, aralkyl, heteroaryl, heterodral kyl, hal ogen, cyano, acyl,
am no, nonosubstituted am no, disubstituted am no, carboxy, or 5

| k b | i.f4 cal | h ..h | ] [ des,
but 12 ot | e RS FerRRy ik BRs of shOe BEPRHSS AR, SRe BV o
and t hi onor piswlbstituents, tselectied fromn ialkyl, thedogarialkyl, cycloalkyl, cycloalkyl-
reLero0vcl O Bt SRR RS Lo L 1, b B]  °

ring atons in w et Ing-atons are }
fromN, O o, menpsubgiibused aming disukatitutéd amino; sashoxsheor emai ni ng

eng e fTe o llRexfoarbBfy NGRS REEAND tB YD RRELAMRID IS BbBed
» @H . . i

benzene ring or | [ opti ona .l I ndependent )
or nore substutuismet lipytadiamyrreliding, niperiding merpholine, piperazdof r om 15

al kyl, hal ogefal ¥hlomepptoBRbland thy depldtied!thbbeorar I, aral kyl, hetero-
aral kyl , hal ogen, cyano, acyl, nonosubstituted am no, disubstituted

am no, carboxy, or al koxycarbonyl. Mre specifically the term
het erocycl o i ncl udgfetebodycls® Mehnk iaddRGFatad mdnRRAleHtScliPighotDZIf P to

pyrrol idino, r pholino,. tet.rahydropyranyl and thiogorpholino, and 20
t he deh?vat i ﬁ;%"%@{%? m which ‘dne o wo gnwgqrgg@@{ﬁ)ﬁt%gatow@a ectefladi cal
;:Rgle:‘);} E[ Ier r ]rfrwmeNe (R[cn'_r$(|0)i,,3w&rerald<y§ andntéjggrrfromlgﬁ tap, ﬁt@lr&#ea?mr%
. Vi 0. - e
C§C| ohexgl p?o’g§§ ,ﬁér_n%%lgﬁg;(yﬁ%f%é@ﬂg,%?%ﬁg}gf’mgﬁﬁ’ett}pgqua,}& f\k%ec{]% &
"Cycl oal kyl alberizeng ringandt mayaké optionalyshbstit@wedsndependently with one

cycl oal kyl al kyl ?%QQ%Bbggtxtﬁiﬁ(eﬂsP?gee@P&?g éndor t&X%hBQfAﬁg%ﬂktgﬁ@ékf’é@/ﬁ-oﬁi

cycl ohexyl propmﬂgx -1 neans a radi cal
-Rlerr IR er r |84 epalkylscxploalkyly ecdoalkplabkyl, aryl, araHgylhetero-i s an
aryl group asai@kyl)9hl1aBay Ceydund, achEHRbhosubietuted Ardino3 distthstituted

chl or ophenyl) - 2; net %lbpentxl , nand hbe | i kﬁ[ ) aYiO 8( 32732

PCT/ EP98/ 003(fgRino, carboxy, or alkoxycarbonyl. More specifically the term

" Het er oa(rj aklgxhé‘tew@ﬁo inclades,dbut ¥ ot %jiﬁ]gieéd ]éo,\lﬂipéﬁdﬁicﬁryibei‘@ziﬁﬁ, al kyl ene
group an | . roar roup ,a i.ne QV R -, or .4-

pyri dyl met hy|é}$’f’§}1§ﬁ’5§- &%Hﬁ?%\?ﬁ‘& RPEnESapEanft et thidinorfhotin, 2ha

"Het er 88yc| odtheyderivatives theredf.cal -Rlerr]Rlerr] where Rlerr] is an

"Cycloalkylalkyl" means a radical -R*R” where R® is an alkylene
group and R%is a cycloalkyl group as defined above e.g., cyclopropyl-
methyl, cyclohexylpropyl, 3-cyclohexyl-2-methylpropyl, and the like.

25
"Cycloalkylalkyloxy" means a radical -OR where R is a
cycloalkylalkyl group as defined above e.g., cyclopropylmethyloxy, 3-
cyclohexylpropyloxy, and the like.
30 "Aralkyl" means a radical -R°R® where R® is an alkylene group

and R® is an aryl group as defined above e.g., benzyl, phenylethyl, 3-(3-
chlorophenyl)-2-methylpentyl, and the like.
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al kyl ene woeeg2mnd Rlerr] is a heterocyclo group as defi neRCHERBO0W6Y.
nmor phol i n-4-yl ethyl, tetrahydrofuran-2-ylnethyl and the |ike.

"Pro-drugs" neans any conpound whi ch rePeases an active 10 parent drug
according to formula (1) in vivo when such prodrug is adm ni stered

to a mamalian sSWH&ekoarRIRAP Y88aRs aak'aﬁﬁéﬁlQWRbQ&here Ra is éﬂrdmgfén@) are
prepared by nodifyi gfuncﬁl onal grou ps pre ena onpound of
fornula (1) grﬁuﬁlﬂﬂf{ gtgroay, M‘HPP-F@&%P@ sah?H? %» 2-,3-, 0r 41 eaved in
vivo to rel gaaedyincethyl, em&-aﬁcmpgﬂgﬁlymﬁgpfwgkéncl ude 15 conmpounds of
formula (1) wherein a hydroxy, am no, or sulfhydryl group in

conpound (1) is bonded to any group that may be cleaved in vivo to

regenesate the fr'EBeﬂ@ﬁhﬁy@l@dlkyHrm@ans@rréﬂhilhamwlwhéwa is an
respectively, e, but arge.no

Ies of ru Limted to .
esters (e.g. lkXEteé'{ B U 3Pt €8 %ﬁﬂhﬁg 0 8LoWR £ fefined above .8 anat es 20
(e.g., NN dnnrpﬂngﬁm-m-ylet}aylbme&‘ahydfoﬂwdn&ylmehm lamiaﬁheghklaps in
conmpounds of formula (1), and the |ike. Compounds t hat have
t he sanme nol ecul ar fornula but differ in t he nature or sequence of
bondi ng of thelr 'a?mr&rlms"tmeaas reanygesrapound wisich reléasies am @wtivien space are

t er meqg, {ngag - of their
at omsqlon sp ar e ]J‘%og&gml er gdoﬂ%‘(;ﬂnegmﬁ o when sudd f)?&Wconpounds of

this invent |aﬂm ¢redstoss mamrarliansubject. Prodgugsefercampewmdrof; such
conpounds Caf&rﬁﬂﬂéﬂpéfé B?eﬁ&%ﬂ%eﬁx&ﬁ%%ﬁg funtIShl Q‘dﬁ%ﬁ s(pPeseRt it The

st ereoi soners or as m ture ereo di'cat ed ot herw se,
the descri ptOSRPRRRAAE; W'g'nlafa ijaarsﬁcm(&fay that the redificationsmay e

speci fi cati ogleaviel ¢4 dEs5te BeleAbe BHE halront E&hpd&z@OPiodrugs inclhadi VI dual

enanti.Qmers and i xgur e r ot hegw t her eof

rotnods for CHarauds'sf R Bl Th uBirdh n bbEty, HFiEer p sulthydri, 'Gg) 32737
PCT/ EP98/ 003@bup in compound (I) is bonded to any group that may @-cleaved in
separation of; ster r t cussi on

i n Chapter 5;1}? to %%gﬁé%g%&% %ﬁ%}@ﬁg%@m?nhﬁo’ %e% ?&‘Y w%‘?h Mar ch,

John W ey afﬁfp%ﬁge S ) D’Z‘) gmclude but arewne Haised 4ot i cal | v
acceptabl e exsepd €k d@?&&% Wﬁ# Rin@Mbenzoate deﬁbﬁﬁvé@ Hﬁﬁ;é&hatéb preparing

a pharmaceutj cal 03| h that i,s ener e, nhon-toxic and
e e AR sarbonyl) of hydes, BrHoRa) EroRRR ddos. an
exci pi ent thedmp&uﬁdseﬁtfad&ﬁlaf (N, uatlevhenlikey. . use as well as human

pharmaceutical use. "A pharnaceutically
Compounds that have the same molecular formula but differ in
the nature or sequence of bonding of their atoms or the arrangement of
25 their atoms in space are termed ,isomers“. Isomers that differ in the
arrangement of their atoms in space are termed ,stereoisomers”.

The compounds of this invention may possess one or more
asymmetric centers; such compounds can therefore be produced as
30 individual (R)- or (S)- stereoisomers or as mixtures thereof. Unless
indicated otherwise, the description or naming of a particular
compound in the specification and claims is intended to include both
individual enantiomers and mixtures, racemic or otherwise, thereof.
The methods for the determination of stereochemistry and the



10 . acq@hbgl7ez excipient” as used in the specification SrCI/EPISIOAI6

I ncl udes - both one and nore than ope such excipient. A
"pharnmaceutically acceptable salt"” of a %o’npound nmeans a salt that

i s pharmaceutically acceptable and that possesses the desired 15

Fg;ﬂ nacol ggi ggbaﬁﬂiéﬂ bftﬁtéﬁefidmmraﬁ?hwémmﬁlm in $HeMarg Qhéi di Rl sy

acid additi on s , A horne j ani c acj.ds suc S
hydrochl oric 1&&@3%% 8@?@%@%& @rgw%n@?g@l%&f}’d,‘i_tgi ?‘ﬁ?’t?na i March,
phosphoric aclothn Wikkyt dned ISoke, New YorlqetB98)t h organi ¢ aci ds such as
acetic acid, propionic acid, hexanoic acid, cyclopentanepropionic acid, 20
glycolic acid, pyruvic acid, lactic acid, malonic acid, succinic acid,

mal i c atid, malei A dphdrmacenticallpacdeptable @xcipient dneans rdarr exeiplenbenzoi ¢
acid, 3-(4-hyglr Vi | (o | ' e W LG, acid,.

met hanesul fo*ﬂggg%:ﬁg,gﬁgt#aﬁg%%?cﬁ tg%ﬁ%%agtcﬁgiﬁg }tg%ngﬁlt & aci d,
2- hydr oxyet hgesenally safe,aeonttoxie mndhaeitheo hicdogically nprodthervtiemzene- 25
sul foni c aci E'xaagﬁ h I o=YoX : ' |
canphor sul fo(rzll?x(l:&asm ,é’ﬁﬁrrg? ﬁ%ﬁ'g%gyc %ﬁbgnﬁﬁhgg%%g@gﬁﬁ@g%?bwge%ﬁpgry
aci d, gl ucohejfeons el ag, humen pharmpeeistical ugs- Njdphagmacentically
carboxypi ¢ aciddbptable hﬁlesﬂieﬁerpw Bséd _@g'tﬁslégéc{fﬁfafﬂidn?gﬁ& lcfaidd ncllged | ary

but yl acetic ﬁ%ql g I aurx sul furic aci conic acid, glutamc acid,
hydr oxynapht RAt8 ong 8o %PY%?@‘&OQEiS&Fh@‘é&PPEt-aCi d, nuconic acid, and
the like; or (2) salts formed when an acidic proton present in

t he parent Gompound either is replaced,by. a netal i.on, e.g., an
alkali netal ion, & pgpannaé:ﬁug*@y i%@e@ﬁe’t‘ﬁ Slag"n,%cﬁ' COMPIPRM MEFMSHh: or
coor di nat es vadltithat is pharm¥éeagRdéa3R7aceptable and that possesses the desired

PCT/ EP98/ 003 . . - .C base
such agget ha%g}f%rn%l %‘é‘-’,b%‘lc%} ﬁgﬁg}tgannt&e E%Iie.gtt h‘fgﬁncﬁ O%Jd(r?\e?u(:h saltst ?%‘%g%}am ne,
N- et hyl gl ucdd ne, acidaddibioni sadts, formed with inorganicercidgesuchas y ef fective
amunt” meanshydigcRBO achi, BydrobromMaeidIulhake AL higMa duigt ered to a
manmal for treating a . |§}%,§, I S suff(i}m, nt to effe¢t such treatnent
for the di sedR@a0s ¢ acid, a a’; e 1 fmmyed ik Organig : sugh|as vary
dependi ng on idtic acid, propivalie Geid, eetirr@ seid g cldpensanestdpionitdadile age,
wei ght » etc., of the . manmal tlo Pe tr‘ga!tﬁ%g' 1 id . .\Leavi ng
group” %Ras t HESR ﬁi%bd’cm}’é’ﬁ? 26tk peiIg acld malepic acid, gyqginie agidy synt het i ¢
organi ¢ chenistalic acid, maleicaacid, dumgrioupcidapabiazicofcid, citric acid, benzoic
acid, 3-(4-hydroxybenzoyl)benzoic acid, cinnamic acid, mandelic acid,
methanesulfonic acid, ethanesulfonic acid, 1,2-ethanedisulfonic acid,
2-hydroxyethanesulfonic acid, benzenesulfonic acid, 4-chlorobenzene-
25 sulfonic acid, 2-naphthalenesulfonic acid, 4-toluenesulfonic acid,
camphorsulfonic acid, 4-methylbicyclo[2.2.2]oct-2-ene-1-carboxylic
acid, glucoheptonic acid, 4,4'-methylenebis- (3-hydroxy-2-ene-1-
carboxylic acid), 3-phenylpropionic acid, trimethylacetic acid, tertiary
butylacetic acid, lauryl sulfuric acid, gluconic acid, glutamic acid,
30 hydroxynaphthoic acid, salicylic acid, stearic acid, muconic acid, and
the like; or |
(2)  salts formed when an acidic proton present in the parent
compound either is replaced by a metal ion, e.g., an alkali metal ion,

an alkaline earth ion, or an aluminum ion; or coordinates with an

SUBSTITUTE SHEET (RULE 26)



bei ng di spwaesist73zy a nucl eophil e and includes hal ogen, al kBRGEERIFYWIGE ~
oxy, arenesul fonyl oxy, ester, or am no ch as chloro, brono, iodo, 15
mesyl oxy, tosyloxy, trifluorosulfonyl dox¥ met hoxy, N, O dinethyl - L
hydr oxyl am no, and the |ike. Normencl at ure

_Tth nam ngdameglamiém?ﬁbmgmh;] af] hfh@@(ﬁlﬁﬁﬁiité? d@ét}Hafmiomm/@ rt&isdtha&falamiﬁé,
| ustrate el o £ N t e NUCl eus t conpounds O
formula (1) %r"ép &mwﬁign?%y?@wme{ @Pﬁ]"hehﬁl‘e- Side chains of the Z

substituent are nunbered as shown bel ow. [err] 25 (B)

(O (D) » : : " SUBSTI TUTE

SHEET (RULE 26) A therwng%tiag@%%‘ef:twe amount" means the amount of a

PCT/ EP$8/ 0030@npound that, when adminigtereditoss mamosi o freating ar an rings can

be linked togfedle is sufficiedfXo REREL L0k %athgx%nz 'f&ggf)é Eﬁ%a%&aTHe' posi t.ion.

Accordingly, the . pyridine ring can be 2-, 5-, or 4-pyridyl, the

t hi ophene ri fidperapewtdcally gffective amount” will vary depending on the
compound, the disease and its severity and the age, weight, etc., of the

mammal to be treated.

10
"Leaving group" has the meaning conventionally associated
with it in synthetic organic chemistry i.e., an atom or group capable of
being displaced by a nucleophile and includes halogen, alkanesulfonyl-
oxy, arenesulfonyloxy, ester, or amino such as chloro, bromo, iodo,
15 mesyloxy, tosyloxy, triflucrosulfonyloxy, methoxy, N,0-dimethyl-
hydroxylamino, and the like.

Nomenclature
The naming and numbering of the compounds of this invention
20 is illustrated below. The naphthalene nucleus of the compounds of

formula (I) are numbered as follows:

Z

g

Rl 3 3
;“/‘\i/\ 3
|
7\/\%}:\3
8 1
Side chains of the Z substituent are numbered as shown below:

2 3 /"' 4 3
| TU N, e
’ 4, l ! or
AN 2 5 2 1
§ 5 g\l %( n
25 (B) © | ©) ()
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3-thi enyl wQe8i33782 furan ring can be 2- or 3-furyl. PCT/EP98/00305,

nonmencl ature used in this application | general |y based on. t he

| UPAC recommendat i ons. “Preferred enbodi ments of conmpounds
of fornmula (1) as defined 10 in the first aspect of the inventi.on are as
fol | ows: (The pytikingrthiepheart, ginal ifurah Mappoande linkedab Abgr ei n:

Ais -C(O-. red.. qrouR of .co ds is that
wher ei n: any pos1t1o£1 63 thé:rﬁgcg%_eﬁ%&i Wﬂ) e E{foé’fi}f]\g s%ﬁ?dr ogen or
al kyl . 15  pyridipe mngnan&e&-eﬂe,mred-pgmiyﬂa thiopiemedeinigscarhbe 2atver ei n:
Ais-O, -Sq. RlSd r S n, alkyl, or acyrl.
Preferably, ?nflﬁcr)flypheseizﬂlg?g#égl ﬁag[‘%’“é%?b"% "h a group Z

bei ng ( ) or (D), nost preferred Ais -C(O-. 20 In a
preferred enmbodi meBlae qwer;clamlresrqedrmq Hierapplichtion ipigeherally\bddedrod. i s
al kyl, nore f rr] is -Serr]NRlerr]Rlerr] where
preferabl y the ﬁj@%d II;‘]E'B %n% 6‘5&% and Rlerr] is hydrogen, methyl,

2- hydr oxyet hyl , or gdroxy, nore preferably R14 is hydrogen. 25
Wthin these pref Prefarrpdoetphodiments of edmpoenidgebigrmuila (1) as deftwedounds

i s thaggwher y formula (B) where
R err] tland R?gl[br}‘]e ﬁrst aspect ofthe ﬁéeh%lci; eségng@g‘{sgd from hydr ogen, al kyl,

cycl oal kyl , éwoxyOnsaJreferré@@w}p of] wamm&m sos theRveheneierr] where Rlerr]

and Rlerr] are al kyI Apgqﬁ(g)ably met hyl, nore preferably R err] and
Rlerr] are hy oge al k | koxy | .ogen, st .preferably
hydr ogen, £1856R prﬁf sre\zpafmsmounr}i% ls%aamrﬁﬁ[%pr] is

hydr ogen. Pr ef er abI y.A R €(E£I}TOR"‘ a&hérbeR"er Rydrdgeaortalkyl.and R7 is at
the 4-positi VP Eg
PCT/ EPES / 003861 ) “TA third prererre group of compounds is that whergin:

Anot her nore preferreﬁ’d15'.g1f(b-t,|[&S{)forcN’R)emrhierelR5 ishhydroigenpgalky?, or acyl. is
represented by fornmula (D) where X is S and R err] and R err] are hydrogen.

Preferably Sis | 'ngfar&ﬁf %o&'@@ege gpﬁlsﬁé x?xg.yqe &)Qbme? i Ig§°ppe e£ mag

these preferred and for iU
group of conmkringdB)ort@h; mnﬁbpeeﬁrrred A is -C(O
20

In a preferred embodiment R® is -SO,R'? where preferably R is
alkyl, more preferably methyl, or R® is -SO,NR®R! where preferably
RBis hydrogen and R* is hydrogen, methyl, 2-hydroxyethyl, or

hydroxy, more preferably R is hydrogen.
25 .

Within these preferred groups a more preferred group of
compounds is that wherein:

Z is represented by formula (B) where R® and R’ are
independently selected from hydrogen, alkyl, cycloalkyl, alkoxy,

30 ethenyl, halogen, or -NR’R' where R® and R are alkyl, preferably
methyl, more preferably R® and R’ are hydrogen, alkyl, alkoxy, or
halogen, most preferably hydrogen, methyl, methoxy, fluoro, or chloro;
and R? is hydrogen. Preferably, RS is at the 2- or 3-position and R7 is at

the 4-position.
35
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Rlerr] isYYWa&&78bly hydrogen, alkyl, alkoxy, cycloalkyl oxf,CTFE?aP’mé“
al kyl oxy, hydroxy, hal ogen or cyano, nore pref erabl y hydrogen,

met hyl , met hoxy, cycl opropyl oxy, 2- hydroxyethyloxy, hydr oxy, chloro, 10
or cyano, nost preferably hydrogen, net hyI met hoxy, hydroxy, chloro,

or cyano. Another morsmpreferes: group: of eom oipthrt whepeimn?s i s

that wherein:jg re resented by foﬁ{)ﬁh{ (D) §’PQ¥Q?€§G%I ﬁ'ﬁa/ﬁﬁr oxgée)lﬁy?dm en.

cycl oal kyl ox xyal kY
hydr oxy, ~hal T@ﬁ é k@ér'@ Aat Bnﬂséa@aa hydr ogen, nethyl,
met hoxy, cycl opropyl oxy, 2. hydr oxy- et hyl oxy, hydroxy, chloro, or

cyano, st preferwmn*mégp Bferf®d B more pr ferf%at btips Aydroxy, chloro,
or cyano; and erui IS - O r1 R ere al kyl,
preferably meR3HC %‘FYF!P@WL growpy QOFNN‘J@AE:; herein: Rlerr] i s

hydrogen 20 aRt | pFdfbrdvi myyarre 1, al Hmkaxﬁ cbmva 8kPYhydRixybydr oxy,

h d Most
Et;(rj(raogen matﬁ;‘ly ‘S‘ry?%y)ém S84l IS % rog §n°c’5ﬁISH§F Y Lfycg)ﬁab"@g{:ir}?[err] i s

-SCerr] Me Ormeﬁﬁlﬁmétﬁﬂkﬂ éﬂclopropyloxy, ﬂydtdkybﬁ{}ﬂﬁxﬁflei@oi@d chyyppunds of
t he pre ent inventi on ar
I

5- (4-f I'tior obeMz B Pﬁa‘%ﬁfﬂ?l}ﬁé’aﬁm&m@swﬂf‘om&@ hydroxy, chloro,

4- et hyl bemzqw.r)o 6 met hoxy- 2- napht hal enesul f onam de.
fl uor obenzoyl) - 6- net hoxy- 2- napht hal enesul f onam de.

1l or gﬁiﬂigﬂé}%ﬁn@‘*ﬂﬁ% SRR %‘@?Lﬁ? SR ForSDRTS s fhat ggherein:
f | uor obenzoyl| R- & hydragep, 21kl i ,hydphﬂw@whéiydmexyalkyioxy

2-
i
4-
gﬂigy: - Frrt‘é)q.mx - 2- et hyF’?’t% }12[6% ga 'ﬁ@iogen or cyano, more
.
4-
/

nzoyl - 6- cHEgex M:X’fﬁdﬁaﬁ'@he‘@ﬁ nm@éXY: CS’C?OPTOPYMXY’ 2-hydroxy-
fl uorobeémyyé Ry, rydrery, ¢hlosd irhey01ve mddtqirarirdbly By8rogen, methyl
fl uorobenz gy q) r@ ﬂ:@I - 2i napht%}al enesglﬁ?&ﬁagb ym Y gean\% 8] 32732
EP98/ 0030Eetho ydroxy, chloro, or cyano; an g where R
uor obeatky}, preferably mtayhmmm SOBNR PR awheree R¥is hydrogen

fl

fI or obe 1)

fl gor obe%g h%é %elg-’ﬁ-éﬁgh 3{}&8&%%9 pa%?y 0xy, maore

f 1 uor obe yrsyb B-R IlerlwdzogmprMhat prefexnedd aisi huedrogen, methyl,
f1 uor obepgehby, Grylbly! clﬁnf@@@&%@ﬁﬁ&'ﬁsf@%ﬁé or -SO,NH, .
met hyl benzoyl )™~ 6-"cyano- 2- napht hal enesul f onami

quorobenzoyI) 6 cyano 2- nethylsulfonylnaphthalene

nzoyl - ¢fatite thpephddaf eie ;

-
-
-
- (
- (
-b
-b
-b
-
- (
CT.
- (
-
-
-
- (
-
- (
-b

mmmmmmmmtmmmmmmmmmm

4-
2-
2-
2-
2-
4-
4-
e

25 -(4-ﬂuorobenzoyl) 6- methoxy-2 naphthalenesulfona.mlde
5-(4-methylbenzoyl)-6-methoxy-2-naphthalenesulfonamide.
5-(2-fluorobenzoyl)-6-methoxy-2-naphthalenesulfonamide.
5-(3-fluorobenzoyl)-6-methoxy-2-naphthalenesulfonamide.
5-(4-fluorobenzoyl)-6-methoxy-2-methylsulfonylnaphthalene.

30 5-(4-fluorobenzoyl)-6-hydroxy-2-methylsulfonylnaphthalene.
5-benzoyl-6-hydroxy-2-methylsulfonylnaphthalene.
5-benzoyl-6-methoxy-2-methylsulfonylnaphthalene.
5-benzoyl-6-cyano-2-napthalenesulfonamide.
5-(4-fluorobenzoyl)-6-cyano-2-naphthalenesulfonamide.

35 5-(4-fluorobenzoyl)-6-methyl-2-naphthalenesulfonamide.
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5- (4-¢hl or
5-(2-fluo

represented by forggy
position wherein
defined bel ow are:

""ﬁ 8§13¥4 ) - 6- cyano- 2- net hyl sul f onyl napht hal ene.
)4

enzoyl ) - 6- cyano- 2- net hyl sul f anyl napht hal ene.
Repr esent ative conpounds of this inventildn-are as foll ows:
Compounds of fornula (1) where Ais -C(O-, Z= group

3.8 ﬂuo;-[)@qzsxpzjoy )-6-cyano-

e N Rl err r andt e oth
-mﬁ

-ﬁuﬁﬁl,bex%yf)- m!c%eﬂtn hB?ed nhhﬁd%

thalenggulfonami e.

1 0PCT/EP98/00306

I’ OUpS are as

Rl err]

Rlerr] Rl er rg. (2-ﬂuorobeﬁo9!)"—$-hydro 2—Nb.pﬂhaleﬂ@éiﬂfonam1de
[1¢7ar2r ]2C spec. 5. (2- ﬂuc)ft;ée:%zo},rgyg-ghloro)%-na@};p.t‘.hal:emasmlg_| nanggp H H
166.5- 5 5 (2-fluct6berdzoyl)- 6-3nethyl 2-n@Mithalene§hlfonanﬁdE H
ggﬁ-} EL% /00306 § @fﬂ metixy%benzoyl)\-/g?cyano %-naphthalenesulfc&amﬂe -4 '
Ove H 5+ aluorobettoyl)-6tcyano-2-methylsulfonyln2flchaléRe5 5
%:[gle;r ]GH[ err] Megzoyl-&cﬁﬁg—2-mg§laﬁsulfonglnaphthalene. 138. 8-
188. 1- 5-(4-chlorobenzoyl)-6-cyano-2-methylsulfonylnaphthalene.
10 5-(2-fluorobenzoyl)-6-cyanoc-2-methylsulfonylnaphthalene.
tative ¢ of this invention are as foll
L Compounds of formula (I) where A is -C(O)-, Z= group
represented by formula (B), R? = hydrogen, and R® is at the 2-
15 position wherein R® = -SO,NR®R™ and the other groups are as
defined below are:
A
cpp# | R! R® | r” |RY® pM M. Pt. | Mass.
°c Spec.
m/e
1 OMe H 4-F H H 172.2-
172.8
2 OH H 4-F H |H 166.5-
166.9
3 OMe H 4-F H acetyl foam 401
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188.7 7 WO 98/3273D\e H 4-F H n- [ er r ] BCEEEPE/00306-
415 8 . Owe H 4-F 14 H 2- met hoxyet hyl
417 9 Owve H 4-F -~ “H 2- pr opyl
401 10 Oove H 4-F H 2- hydr oxyet hyl
403 11 -F t-butyl
415 12 |4 OMe Hﬂ dfer | B [ w 203-
387 13 H 3-d H H 203.5
375 14 -F H
%015 |5 quwoHs | d lE [Eg 1388
359 16 Ove H 2- Me H H 139.7
355 17 ove = Br H
18 |8 qwowe | | +fig| ® |H H 188.1-
419 19 dve 2-Cl 4-C H H 188.7
409 20 Ve 2-F 4-F H H
377 21 H——deOMe 1oFHy | ¢F o H IpCfig 415
393 22 8 Ve OMe H 4-F-F H Blmethdgethyl 417
373 23 H H- 51. 5-
151.9 2442 e ki o 4F 4 B | 2prepyl nzyl 401
ggg gg 10 OVOMe iy 4+F4-F H 21'lhydroxy&hh%| 403
7 - 4-F 2- phenyljet hyT
463 27 |1 %Me By 4F 4 b H 12 Mm ?ffu U as
499 28 |13 OVioMe H 4F4-FMe | M n- propyl 387
401 29 OVE H I-F 3- Nydr oxXWpr opyl
417 30 |18 Q@Me L | 3Gl H 2 (}’lrnr Phylpi n_%_ 37
472 14 OMe H 2-F H H yl ) et hyl \§%998/132732
PCT/ EP98/ U3UB - 15 |- 3T
ove PMe Hy | 3F (b Hnollith. 4. 48k359
yl) propyl | 8 oMM | H | H-Me #Filg H pyrijdi n- 2- ybkaget hyl
450 33 QVE a-F i pyT 1 ar n- Z-yfr net ny -
450 34 117 \OMe Py 2Br )] H A 2. (pyridiln.4. 419
41164RS ylh g8 hyl 135 oMe Vel 3r Hu |m4-F H 419
- - = a7
(RS) - (hy ?Sroxy OMe 2-Cl 4-Cl H H 409
20 OMe 2-F 4-F H H 377
21 OMe 2-Cl 4-F H H 393
2 OMe H 4-F H Me 373
23 OMe H H H H 151.5-
1519
24 OMe H 4-F H benzyl 449
25 OMe H 4-F H ethyl 387
26 OMe H 4-F H 2-phenylethyl 463
x OMe H 4-F n-pentyll n-pentyl 499
3 OMe H 4-F H n-propyl 401
29 OMe H 4.F H 3-hydroxypropyl 417
30 OMe H 4-F H 2-(morpholin-4- 472
yDethyl
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met hyl.) et Ry ogif2732 Ove H 4-F ethyl  etHGA/EP98/00306
415 37 ' .Ove H 4-F H furan-2-yl net hyl
439 38 Owve H 4-F - 15 H cycl opropyl
399 39 Ove H 4-F H cycl ohexyl
441 40 i H 2 H =
375 41 3 DVEOMe HF 4FCF] H |HB-(modgholin-4- 486
427 42 Dve 2- CF3 4-F D ]
427 43 o 2 6—ct -
409 44 2 VEOMe HH 4FCF[jerH ] | pyridin-2-ylmdthyl 450
qoo > lm  P®ome | | oF M g Doridinyimetny 450
AVIL T or L'} L4 < ]I T
397 47 A4 DVEO Me 2HF 4-7-Cl| H FR-(pyridih-4- 464
393 48 D\Ve 2- Cl 4- Br H Deth H
453 49 Divie PSP = ghethyl
409 50 35 OVEOMe H 4.B-Bri H H-~«(RS)-fydroxy- 417
419 51 ( H 4- Me§ H
387 52 ¥ 2 6 prethyljethy!
377 53 3% OVeOMe HH 4-8- F | ethyl Hethyl 4- (N, N-di dt hyl - | 415
500 m no)- 1-(RS) -
met hyl but%,g’ g4 OMe aF, | B | foran-2 jlmglith (( D)s,x e dxy-
445 38 OMe H | 4F H | cyclopropyt hyl ) - 4- met hy] s
Erlgpy'% %o ope | B, [T 4R , B | cygtonexyt o o) PIENY ELYY!
463 40 OMe H 2-C1 ISUBST| BUTE SHEET (RUYE 26) r3'75 YO
98/ 32732 ' PCTTEPP3I 00306
PRl 'S OMe, | 2F | 4CF3 | H |H _ " 21
met hoxycdrdgonyl 4 OMe 2-CF3 | 43% H 427
methyl — fq oMe (20 | 60 | ® |m 400
44 OMe H 4-CF3 H H 409
45 OMe H 3-Me H H 355
46 OMe H |4tbutyl] H |H 397
47 OMe 2-F 4-Cl H H 393
43 OMe 2-Cl 4-Br H H 453
49 OMe 3-Cl 4-Cl1 H |H 409
50 OMe H 4-Br H H 419
51 OMe H 4-MeS H H 387
52 OMe 2-F 6-F H H 3
53 OMe H 4-F H | 4-(N,N-diethyl- 500
amino)-1-(RS)-
methylbutyl
54 | ome H 4-F H | 1-(RS)-(hydroxy- 45
methyl)-2-methyl-
propyl
55 OMe H 4-F H 1-(S)-phenylethyl 513
56 OMe H 4-F H 1-(R)-phenylethyl 463
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58 WdAs/32732 H 4-F H 2- met hPCT/EPIS/00306

413 propenyl 59 - Oowe H 4-F
H - 1-benzyl pi peri di n- &2 4-yl = 60
Oove H 4-F Me 1-(1.4-benzodi oxan- 2-
604 57 OMe H 4F H thodeasbBh Y| ) pi peri gi
4-yl 61 OME 3¢ 5.1 ‘”W“H 2 H fiar
409 62 H 4- (pmethyl
225- 58 OMe H 4F H | 2-methyl-2- 225. 6
63 H I 4- ey 43
189.9- %an 5 k4 CN _H propenyl 4. F H H
192.1- |gg OMe 7192. % 65| 5 | 1-60Bviniveridin. H - F
H H - 175. 5- yipiperidin 532
177 66 al H 4l 31 H H
229.6- |eo oMe [228 8| 4F7 | Me | {2 4-benzodioxan-2-| H 604 2°F
H H S54 e 0N br i ol | H
4-F H H yl-methybgiperigig- QO NHerr]
H 4-F H H 4-y1 872 10
oS err] NE - H Z- T | F—
423 71 [} Me 3-Cl 5:C1 _ H -H H H 409
194. 4- ) 195m¢é 7211 4.0 g B H Bod(J erfr ] H
H 2013.5-
214 73 CN 2-F ALE H RR5.6 7
OCONME[ erfrgh Hg w-F 4 Hg {(mH 189.9- 20p. 6-
203. 1 75 O\e H 3- NH2 H H |Ha
238. O- 240.3 W-Bg/132732
PCT/ EP98/|a306 CN H 4F H |u - 17 - | 192176 OVve
H 4-IMeO H H 173. 7-
: 192.9
6 Me H 4-F H |H 175.5-
177
66 cl H 4-F H |H 229.6-
229.8
67 CN H 2-F H |H 354
68 0S02CF3 | H 4-F H |H 478
& C(O)NH2 | H 4-F H |H 32
70 0SOgMe | H 4-F H |H 423
T OH H 2-F H {H 194.4-
195.7
() OMe H |38NO2 | H |H 213.5-
214
73 CN 2-F 4-F H
74 OCONMe2| H 4-F H H 202.6-
203.1
7 OMe H |3NH2 | H |HHG 238.9-
240.3
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174.1.  'f¥p9s/32732 OB H . 4-NO[err] H H PCT/EP98/00306
225. 2- 225.9 78 2:- Rydr oxy- H 4-F H
Foam et hoxy 79 COH H 4- MeO H H
385 80 OH 2-F 6-FE H H
81 deGeH oMe PB-fH |aMdo | [m 173.7-3f' 1
Oove H 4- NHR H H 77. 3-
277.7 23 Q\k H 4-F H 3 (pyrk78di di n- 2-
484 onfeypropy! oMe PN arjes-Naged ag: 1. 225.2-
5- (4-fl udrobenzpyl) - 6- net hoxy-j2- napht jhal eng¢sul f onam de. . 4.
5-(4-net hylhenzayl) -6 et hoxy-12- naphtihal enesul fonam de 225910
byard-f | gor gbeggoyl ) - §- mpghoxy-2- 5 Foam
bnam de. 14.
% oel haxy-12- naphthal enésul f onani de b
DY clodis el hexy -24. pant hagrenggul f onam de. 3Pggs
Zyirerhyt 54 ftuprobefzoyt ) =6-Tretoxy 2=
na e -F 4Q-F H H 363
| doing onkt By benzey! ) | 6gned kpxy- 2-
O i 2« 371
her@Miel ) - b- Het Hok Y2 nhpHt hafenesul f onami dd.277.3- 64.
Dyl ) - 6- cypno- 2-Inapht ha} enesul f onam de. 97749.
5- (4- met hoXy eI Oy = 8= TR JUXYF 2= TrapiTiTal TaT oE
SUBSTI TUTFESHEE' (RMeE 26) H 4-F H 3-(pyrrolidin-2- 484
one)propyl

and are named as:
5-(4-fluorobenzoyl)-6-methoxy-2-naphthalenesulfonamide.
5-(4-methylbenzoyl)-6-methoxy-2-naphthalenesulfonamide.
N-(2-hydroxyethyl)-5-(4-fluorobenzoyl)-6-methoxy-2-
naphthalenesulfonamide.

1.
4.
10.

14.
15.
30.
10 41.
51.
64.

79.
15

5-(2-fluorobenzoyl)-6-methoxy-2-naphthalenesulfonamide.
5-(3-fluorobenzoyl)-6-methoxy-2-naphthalenesulfonamide.
N-{2-(morpholin-4-yl)ethyl]-5-(4-fluorobenzoyl)-6-methoxy-2-
naphthalenesulfonamide.
5-(2-fluoro-4-trifluoromethylbenzoyl)-6-methoxy-2-
naphthalenesulfonamide.
5-(4-methylthiobenzoyl)-6-methoxy-2-naphthalenesulfonamide.
5-(4-fluorobenzoyl)-6-cyano-2-naphthalenesulfonamide.
5-(4—methoxybenzoyl)-G-carboxy-z-ﬁaphthalenesulfonamide.
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WD 98/ 327 %0 98/32732 _ PCT/ EPGZ/EZO8II306-

- 18 - 1. Conpounds of formlay _\/\hereAis--C(O)-, Z= group
represent ed by formula (B) err] hydrogen, and Rferr].-is at
t he 2- p03|t|on wherein g(err]NR[err]R[err] and the
other groupsikre &quwfy@mﬂl&ﬂéﬂhﬁq éf'is] Z= group rgmpegentafder |
g[p:gr] e Rl er r] by'fobauld By ’R:_i]— hydrogen and R’ 1s§§:;e %-pggltl%n wherein

: 3
442 85 = %RHRI ang the Othat BYRUDP 358 ‘gﬁﬁw{% dloware: 504
86 Owve H 4-F pyrrolidino 413 87 Owve
H 4-F nor phol i no : g7 429 88 Owve 'H
4-F pi peri di no Ove H 4-F
4- (4-fl uorophenyl)- - 522 pi per azi no - 90
Ove H 4-F 2( R) 6(S) - di 457 . mor phol i no

and are naned as:

naphthalene 10 88
5- (4-f | uor obenzoy! ) - 6- net hoxy-B"

napht hal ene. WO 98/ 32732
PCT/ EP98/ 00306 19
5 SONR'IR™
cPD# | R" | R R’ NRYR™ Mass.
Spec. m/e
84 OMe | H 4-F 4-methylpiperazino 442
85 OMe H 4-F 4-phenylpiperazino 504
86 OMe H 4-F pyrrolidino 413
87 OMe H 4-F morpholino 429
88 |OMe | H | 4F |piperidino 427
89 OMe H 4-F 4-(4-fluorophenyl)- 522
piperazino
0 OMe | H 4-F 2(R),6(S)-dimethyl- 457
morpholino

and are named as:
84.  5-(4-fluorobenzoyl)-6-methoxy-2-(4-methylpiperazin-1-ylsuifonyl)-
naphthalene.
10 88. 5-(4-ﬂuorobenzoyl)-6-methoxy-2-(pi'peridin-1-ylsu1fony1)-
naphthalene.
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L1, Compappdgaphy formula | where Ais -C(O-, Z= group PCT/EP98/00306
represented by fornmula (B), Rerr] = hygﬁogen, and Rlerr] = -SOJerr]Rerr]
i s at the 2-position and the ot'Hef groups are as defined bel gw
are: [err] CPD # Rl err] Rlerr] HRerr] Rerr]

M Pt.[err] C III.MaCompounds of formula I where A is ¥H(€)-, D=egrod}l
H 4-F

Owve
Me 174, 9- 176M9 §§£1%§thed bbf_'?rmula?’CEB?), EZ 9=2hydr0ﬁen, a.x%_"&f = “%P[ZRH isat *°F

326 94 Othe 2-positionidnd the other groupk are aisidefined below aft0 95
H H 4-F Me 162K/163 96 CN H 4-F
Me 173.5-174. 1 97 ~CN H Me 181. 5-182 98
Cl H H Me 133. 1- : 99 CN H
2-F Me 159. 7-160. 2 100 H 4-C M .
168.8-169.8 101 Ve iy, N Me  131.5-131.8 102
H H H Me 82- 86 Oove H 4- Me
Me 88.4-123.4 104 CNo1 4-C Me 183.5-184.4
105 CN H 4- .7-184.1 106
OCH err] CONMe[err] H 4-F 429 107
O CHerr])[err]OH H 4-F S 2 381 108
CONH[ err] H H Me X2 22803R™ 109 CONH[ err]
H g; F Me 223. 4-224. 3 WO 98/ 32732
PCT/ EP98/ 8366 n - 26 are—afenaned
as: €PD %4 (4-f1Bor obenzoR) - §- et hoLyR?— mgt hMEW TCGnyl jnapbassl gne.
Spec. m/e

o1 OMe H 4-F Me | foam 3568

® ~ OH H | 4F | Me [1749-176

23] OH H H Me |oil 326

A OMe H H Me |oil 340

%5 H H | 4F Me 162-163

96 CN H 4-F Me 173.5-174.1

97 CN H H Me | 181.5-182

98 Cl H H Me |133.1-1334

0 CN H 2-F Me | 159.7-160.2

100 Cl H |4Cl | Me |168.8-169.8

101 Me H 2-F Me |1315-1318

102 H H H Me | 82-86.5

103 OMe H 4-Me Me |884-1234

104 CN H | 4-Cl Me |183.5-1844

105 CN H 4-Me Me | 183.7-184.1

106 OCH,CONMe, |} H 4-F Me 429

107 O(CH,),0H H 4-F Me 381

108 CONH, H H Me |223.4-224.3

109 CONH, H 4-F Me |223.4-224.3
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92. 5-(4-WOYEB¥B2Nzoyl ) - 6- hydr oxy- 2- net hyl sul f onyl napht halRGTEER9I8/00306- 93.
5- benzoyl - 6- net hoxy- 2- net hyl sul f onyl napbphal ene. 5 94.

5- benzoyl - 6- met hoxy- 2- et hyl sul f onyl napht hal ene. 96.
5- (4- quorobenédé') 6- cyano- 2- et hyl sul f onyl napht hal ene. 97.
5- benzoyl ulfonylnaphthalene 99. -

g Ei f Ih;Jor ogemz 0y|5§(46ﬂﬁuwb@nzo iﬂe‘thf)f yma&gﬂmmla@ﬁ@xa ht:hadexﬂle.gé?1

chl or obgpzo u o e
37 (- 1 uor ob 8 oy BB Kdtonniigb iulbpitaptithatenc.
napht hal ene. 93.  5-béntoyMésmethatis B metioyipalioniinaphiiedlehe. CPD # A
[Zer r]C SpecBLier r %—b&zoﬂ%—mRLw ?ﬂlethﬂs?‘fmlgﬁﬁgW% H
-SO err] NH eB6] bHe&-fluorobenzogl)B-cyarf-2ymethylsulforoylnephthyleneOVe . H
(S err] N o]  S-benzoyliyano-2: H%thﬂ%ﬁ‘@ﬁﬁraph%‘#ﬁ%rﬁ henyl oW H
-1 fg er5 r ]( Z/Ef g 99. ze@ -fluorobenzoyl)-6-cyano-2a@ethylsulfonylaagphihalersned as:1 L2
5-(4-fl uorophenyl %1%11;9?? 2 -<)y6% ngﬁﬂﬁkﬁg‘gﬂ% ?P:?a[ﬁlﬂ:ﬁalene -
napht ht® ene. (4 flugyobggzoyl '){ﬁzhydroxyethyloxy-%me hylsulfonyl-

PCT/ EP98/ 00306 aphthalene. - 21 -
GENERAL SYNTHETI C SGHENE -

IV. Miscellaneous compounds:

a!
A2
3
15
CPD# | A |Z R' | R? R’ M.Pt. | Mass.
°C Spec.
m/e
110 -CH;- | 4-fluorophenyl | OMe | H | -SO,NH; | 165.1-
167
111 | -C(0)- |thiophen-2-yl | OMe | H |-SO,NH, 347
12 | -C(O)-_| furan-3-yl OMe | H | -SO,NH, 331
113 -SQz- | 4-fluorophenyl | OMe | H | -SO;Me 205.9-
' 206.2
and are named as:
110. 5-(4-fluorobenzyl)-6-methoxy-2-naphthalenesulfonamide.
113. 5-(4-fluorophenylsulfonyl)-6-methoxy-2-methylsulfonyl-
naphthalene.
20
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Conpounds ved 98/8d732 i nventi on can be nade by the methods PCT’EW“@%‘Ed in

t he reaction schenes shown below. 5 _ . The starting materials and
reagents used in preparing these conpounds are either available from
commerci al suppliers such as Al drich Chem cal Co., (MIwaukee, W),
Bachem (Torrance, CA), or ) Slogy N EH L BGHEM or are prepared by

nmet hods known to those 10 ski | I ed in the art foll ovm ng procedures set
forth in referencgé such Fieser and Fieser's Reagtents for Organic

Synt hesi's, Vol ume q;nppunSS of this jgNantippgpDbrmasiecty tue methads

Chemi stry of Jepi&ed jROfiOFéHision schemeé’@hb'ﬂﬁ%elﬁv'é and Suppl enment aI s
(El sevi er Science Publishers, 1989); Organi ¢ Reactions, Volunes 1-40

(John W I ey and Sons, 1991), 15 Mar ch' s Advanced Organl C Chem stry,

(John Wley and Sorise sﬁéthg materi&lh b.ndn:)e dtd-'aééﬁ?ih
Organi ¢ Transf or mat I‘f C@& il blf ers | nc. 8 e scherres
are nerely i IFRRITR BroFICGRAVALADIE h%gmgycxgv}”sgn ﬁés@ otthds of

this inventi cildeich hayitah&. z8ilwaukee, Wiy Blﬂhemls{'[‘ﬂﬁﬁhﬂd@aﬂm@nér to

t hese schenesy.can 111 be 20 su to one |IIed in the
art having r§%ﬂ%$ﬁ'ﬁq‘ﬁ?’%)\§& agglﬁrée_pared by Igg&mdscim r%
mat er i a0s andkilied iinttdvenaxti fatlowimg prhee&tnastset) forth in refemmcbe sm:hl za{ ed and

puri {1 ed 11 abdetnloF)Ee 0 MERERA Alr DREBRISS I heais, Yolukld 10 bt not

limted to filtrat romat ogr aphy

and the |i ke.(Jeho Wikeyeand Sensanlo%; &o&éas:ﬂémmday of Carboaangzpmmp&at i onal
nmeans, i ncl u L @ﬁﬁﬂ d .

Unl ess spechléagﬁéy;hsezaggnt g@%ﬁ;@&?@ﬁg?\fiﬁf Bt nceP belc "‘l’elrs'ellgsg)d t ake
pl ace at at mf<pEmEc ?ﬁ‘@@%’lﬁr&a £s ‘?Qr@ &ﬁ‘i@’ s, 991), about
-78[ ernkC t o Mapohk's1AlyenéddOrgRnR Chehfisey YIdHWitdpuhdOfens) &1 o about

ézg ,Caggﬂt m;@&[t ! fer&%&’m‘g}e ‘s gxlﬁtprtra ensn(ve Ozz'igns;.'ixlu(:a r'\Itx)an.s?orptr)g E)%gse(VCH

PCT/ EP98/ OOBGBuhm&&/ B737989). These schemes are merely-illistrative of some

oyt heat 5 of %e@gi%ﬁ&ﬂ?h@ﬁ 58 i Fodads of this iGCIEh Cafl RF ey AR, | |
- SO er r] R er rgndvarggscmopifationsrocthgserschames raprhsmagecand will beornul a 1

\g@ﬁ;rere B'Eb)\er ] difggeRtéd thonBakdlsH P Eh 3t WaQlikly referred to this disclosure.

1

The starting materials and the intermediates of the reaction
may be isolated and purified if desired using conventional techniques,
including but not limited to filtration, distillation, crystallization,

25 chromatography and the like. Such materials may be characterized
using conventional means, including physical constants and spectral
data.

Unless specified to the contrary, the reactions described herein
30 take place at atmospheric pressure over a temperature range from
about -78 °C to about 150 °C, more preferably from about 0 °C to about
125 ° C and most preferably at about room {(or ambient) temperature,
e.g., about 20 °C.
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Step 1 f&% Step 3 Met hod A: i 306 of
conpound (I ere Rerr] iS-SJerr] R[ﬂr] [err] WO 98/ 32732
PCT/ EP98/ 00306 B B - 23 - Met hod
8: Synthesis of corrpound (1) where R[err] S -Sqerr]NR[err]R[err]

[err] stBrppd : lafbrmula 2 is

db : , ETE | ati
hgent ZAO L, 5 S°*?%%?%H§ a1 %@? %@%91505‘{% ﬁﬁigﬁ oftforfy 8, (Y. on
and L is a where Aliga((O) apd RS isinSQsR roreSQzl\m sfranyaatapig:hahnm tions
(e.g., hal Ogﬁ"ﬁorgmlalw@fe%?flaig'éh GPUHY Para diMectifigGrb@p. 'S carried out in

the presence o
S

Schems A
Step 1 Z
O
SN - AN N
o2 | + ZCOL Friedel-Crafts - R2 !
LA 2 acylation A 2
1 2
: Z
Step 2 o
R1
. ~ N
2 + CISOgH o
FNF SO,CI
3
Step 3
Method A:  Synthesis of compound () where B> ig-§Q 8%
Z
O
R1
1. reduction N N
3 R |
2. alkylation A 2 B3
3. oxidation

@
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Lewi s aci dwewgBzmas al um num chloride, tin chloride, and theptcTHp9s/03o6

Sui tabl e solvents for the reaction are | ogenat ed hydrocarbons such 10

as dichl oromet hane, dichloroethane, and“hé like. In general, the
conpounds of formula 1 and the acid hali des are comercially

avai-l abl e oneR@a g: €aginthésiD e S BiARferdy 3 Ngidgw di nary skill in the
art. 15 I'n step -aroyl napht hal"ene- 2- sul fonyl chl ori de of
formula 3 i's prepared by reacting the conpound of fornula 2 with
chl orosul fonic acid. The sulfonylation reaction can carried out
ei ther in neat chl orosul fonic acid rdzn hal ogenat hydr ocar bons
such as di chl or omet gane and t he NiReR step 3, a
conmpound of forrmula (1) where Rerr] T'S—-'SCI?FTTR[err 0
-Sgerr]NRlerr]Rerr} is prepared fromthe 5-aroyl naB =suy| f onyl
chloride 3 by follow ng nethod A or nethod B respectivel y} '
bel ow. 25 I'n method A, conpound (1) where R[erh
-SOerr]Rerr] is prepared by carrying out reduction, aI kyI ation,
and oxi dation steps on conpound 3. The reduction of the sul f onyl
chloride group to fyg bhl o 5latofida ;ﬂﬁ%a&‘ﬂe of formula 2 is prepared by

SUBSTI TUTE SHEET] (RULE 26 98/ 327
PCT/ EP98/ 003 @Y atmg a naphthalene of formula 1, w1t an acylating agent ZC(O)L,,

the pregence whetd ZR5 a8 dfimeann i Sunimhipef thk Ihertiot a4d'E is a
described in,0Cae, S. and

S -1 802
(To5m) “The. RREing Erofy phase Fridelrate sOyiRtng FondBiprsGogs Baloteny th an
aI kyl ati ng agmeferdbty chloreheTheReactibniis carrieéoubdd the pﬁeseﬁcmﬁay of the

o, o . " AR R dikiged SRACRRET SR Yy Bhitrial, a6 saRdikd o

ogen, uenesu ’fonate nd the
like). The Suitablessalyentsifon theaeacnnmas'e&miogmmtedthydrocaéaqnsesmine of a

non- nug eOph'éb B.mhl romet}fﬁ%edﬁtg\.lgme g%%gﬁ%ﬁ%gqmé %éi'll hygll i de, or

pot assi um car C or ganl C
sol vent (e.g. conépmds of formula 1 and the acid hahdes are commerc1a ly
available or can readily be synthesized by those of ordinary skill in the

art.

15 In step 2, a 5-aroylnaphthalene-2-sulfonyl chloride of formula 3
is prepared by reacting the compound of formula 2 with chlorosulfonic
acid. The sulfonylation reaction can be carried out either in neat

chlorosulfonic acid or in halogenated hydrocarbens such as
dichloromethane and the like.

20
In step 3, a compound of formula (I) where R? is -SOR® or
-SO,NR'R! is prepared from the 5-aroylnaphthalene-2-sulfonyl
chloride 3 by following method A or method B respectively, as described
below.
25

In method A, compound (I) where R? is -SO,R'? is prepared by
carrying out reduction, alkylation, and oxidation steps on compound 3.
The reduction of the sulfonyl chloride group to the thiol is carried out

SUBSTITUTE SHEET (RULE 26)



10 t et r WQevafizr an, di oxane, dinethylformam de, and the pckaposdoass-

thioether is then oxidized to the sulfo with a suitabl e oxidizing agent
such as m chl or oper oxybenzoi ¢ aci d, sodi perlodate pot assi um
hydrogen persul fate, sodlun1hypochlor|te and the like. 15 In

met hod B, cormothajptes)emb afdrighenylphiosphfitd by rf];lNR{rﬁrgr i prédedusePr epar ed

g?/mlrjﬁ? CE):‘ ngnt&&cﬁ‘b@ﬁﬁﬁtﬁ% $ %@?@’r%{%ﬁl] eﬁﬂna ‘{%1’2%0%;% c solvents

(e.g., di oxarld288bt Thathidfiseltylateddtotdive Ithkel)meﬂdes'oby Qg
wh 2 d/ t t 20
cor gsﬁ)ﬁéf Li&?@oﬁ%&?kﬁrﬁu"%}?@%?mﬁéﬂeﬁﬁsﬁ *éﬁ??ew%%@?‘#e %érg not
hydr oge# ention ang L ésatleaving: grouphun denialiybdtinglcontditiony (@!g.;

| f
atyl ating agelo bR, ERhBRESER T P%ﬁf’aﬁ‘e ffoflate gt%&be? fiXe gpr te

sodi um hydrid i, et hyl am ne,

sol vent such ‘Pﬁ/l"@%@‘% F%F?—"G‘éﬁd lubmrtbe RIﬂ%Brtchlela nen-mScleophlhc

The prepar atlmeo(fe e@mr&h@& after d‘M!Fe'

is 4-fluor ophena/ll,1 %éerr y: M 'S ?géogésilﬁg?caﬂro%ate h s
met hod is ‘?lﬁr EP&?F&? grgamcga@lvent (e.g., ethenene B descri bes

t he synbhesi stetfalydrofipentdiiokads)rdivdathly lﬂormaxmde aﬂ@%@ lfké O - and

-S
e s S Rhdth S8 e il %h%v&’eu?%@% ifab1e oxidizing agent
SUBSTI TUTE SHEEh éRuhiehl6yoperoxy@n28ic3adid? sodium penodate potassium
PCT/ EP98/ 003%drogen persulfate, sodium' gypochlo %e, and the like.

15 In method B, compound (I) where R® is -SO,NR¥R™ is prepared
by reacting the 2-naphthalenesulfonyl chloride 3 with an excess
amount of an amine of formula NHR®R in a suitable organic solvents
(e.g., dioxane, tetrahydrofuran, and the like). Also, compound (I)
where R'? and/or R! are hydrogen can be alkylated/acylated to a

20 corresponding compound of formula (I) where R'® and/or R'* are not
hydrogen, if desired, by reacting it with a suitable alkylating or
acylating agent, in the presence of a base (e.g., sodium carbonate,
sodium hydride, triethylamine, and the like) and in a polar aprotic
solvent such as methylene chloride, dioxane, and the like.

25
The preparation of a compound of formula (I) where A is -C(O)-,
Z is 4-fluorophenyl, R' is -OMe, and R? is -SO,NH, by this method is
described in Example 1.
30 Scheme B describes the synthesis of a compound of formula (I)

where A is -C(O)- and R’ is -SO,R" or -SO,NR"®R™ from a 1-naphthoic
acid 4 where R' is an ortho-para directing group.
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0 WO 98/ 5iZierbsio0306
Step 2

[err] - . WO98/32732 S
PCT/ EP98/ 00306 .25 . - 26 -
(Alternative) [err]
Scheme B
Step 1
. L
A COOH o
I\ X R!
R2— + - , T
= = R 0
=
4
Step 2 2
Z
0
. 1
5 . ZLi or ZMgX R N
/2 |
]
= =
Step 3 2
Z
0§/
R A
2 NN
- R2 !
Ay R3

(1)
(R*=-S0,R" or -SO,NR'3R™
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In Step lwevgsosxd derivative of formula 5 where L is a | e2CTEg98/60306 -
group under organonetal lic displacenent ée_acti on -conditions [e.qg., 5

al koxy (preferably nethoxy or ethoxy), %I al kyl am no, or preferably

N, O di net hyl hydr oxyl ami no] is prepared froma 1-naphthoic acid of

formula 4 éﬁﬂéﬂﬂm\ﬂell known in the field of organic chemistry.

For exanple, conpound 5 where L is a N, Odi net hyl hydr@ m no group
can be prepared by first formng the acid chloridegteri i
with a suitable chlod nating agent su@®Osd oxalyl ci
treatnent with N, O di net hyl - hydr oxyl am ne hydr oclH2e«
presence of an organi c base such as triethylam ne.
napht hoi c acids 4 are conmercially avail abl e.
SUBSTI TUTE SHEET (RULE 26) WO 98/ 32732 g

PCT/ EP98/ 00306 - 27 -

In Step 2, a 1-aroyl naphthal ene of formula 2 is prepared bg reacting
5 with an organonetallic reagent such as a Gignard re : or an
organol i thiumreagent (ZMgX or ZLi) under the react iégn condi tions
such as those descrigded in Takei, M, Chem Lett., and
Nahm S., Winreb, A’ M, Tet. Lettwr=22=—36+5- (1831 ! I n
Step 3, conmpound 2 is converted to a conpound of formul .3 Were
Rlerr] is -SOerr]Rerr] or -SOerr]NRerr]R err] by proceedi ng adt
described in Schenme A, Steps 2 and 3. 10 z

Al ternatively, conpound (1) where R err] is -S{ er BR@12Qr . 1314
-SJerr]NRlerr]Rerr] is prepared as shom@ﬁ%?%% g,r gF"E‘%rﬁaaive),
by first preparing a 2- napht hal enesul fone or a

2- napht hal ene-sul fonam de of fornmula 7 from the_acié derivative 5,
utilizing the reacti'on conditions described in o

7 _ ZLi or ZMgX

R3=-50,R" or -SO,NR'3R™)

In Step 1, an acid derivative of formula 5 where L is a leaving
group under organometallic displacement reaction conditions [e.g.,

S alkoxy (preferably methoxy or ethoxy), dialkylamino, or preferably
N,O-dimethylhydroxylamino] is prepared from a 1-naphthoic acid of
formula 4 by methods well known in the field of organic chemistry.
For example, compound 5 where L is a N,0O-dimethylhydroxylamino
group can be prepared by first forming the acid chloride derivative of 4

10 with a suitable chlorinating agent such as oxalyl chloride, followed by
treatment with N,0-dimethyl-hydroxylamine hydrochloride in the
presence of an organic base such as triethylainine. Generally, the 1-
naphthoic acids 4 are commercially available.
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15 . SchewrosAs2783t eps 2 and 3. Conpound 7 is then convert e®CIEPSS/00306
correspondl ng conpound of fornul a (I'). By proceeding as described in
Schenme B, Step 2 above. Scheme C descri bes the synt he5| s of
a conpound of foryula ( where Ais_- - and Rlerr]

-SJerr]Rerr] orin §€$Fs|2r ?Wﬂ?ﬂ’@ﬂ’rﬂlm? eﬁfca'mula 21s PWﬂé?Yenésul fonic

SEIT ;i Egg\gfg B ;qoeglcenfg 5iWithTer b ¥hdiaetal Bt TeaEeMN0SBEPUB 2 Grignald Pégtnts2
Schene C St éff ﬁn[cg'gp}lohthmm reagent (ZMgX or iﬁ) under the reaction
conditions such as those described in Takei, M., Chem. Lett., 687 (1974)

5 and Nahm, S., Weinreb, A. M., Tet. Lett., 22, 3815, (1981).

In Step 3, compound 2 is converted to a compound of formula (I)
where R® is -SO;R" or -SO,NR¥R! by proceeding as described in
Scheme A, Steps 2 and 3.

10

Alternatively, compound (I) where R3 is -SO,R™ or -SO,NR¥RM is
prepared as shown in Step 2 (alternative), by first preparing a 2-
naphthalenesulfone or a 2-naphthalene-sulfonamide of formula 7 from
the acid derivative 5, utilizing the reaction conditions described in

15 Scheme A, Steps 2 and 3. Compound 7 is then converted to a
correspoxiding compound of formula (I), by proceeding as described in
Scheme B, Step 2 above.

Scheme C describes the synthesis of a compound of formula (I)

20 where A is -C(0)- and R® is -SO;R" or -SO,NR“R™ from a
naphthalenesulfonic acid 8 where R! is an ortho-para directing group.
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In Step lwaediszrspht hal enesul fonyl chloride of formula 9 i BCT/EPIN03Sar ed by
reacting the 2-naphthal enesul foni c aci _hgith an acid 5 chloride such as

t hi onyl chloride or oxalyl chloride. In Step 2, a
2- napht hal enesul fone or a 2-napht hal ene- sul f onani de of for mul a 10 is
prepared from conpound 9 by proceedi %ﬁbﬂmﬁas described in Schene A, Step
3. 10 WD 98/ 32732
PCT/ EP98/ 6 - 29 - In Step 3, conpound 10
is acylated at the 5-position to give a conpound of forrmula (1) where
R err] -Sqerr]R[err] or -SOerr]NRerr]R err] by proceedi ng as
described ing Step 1. 5 Schene Iﬂ'd | bes_t he
synt hesi s of c 7 formul a (1 )acidchiowdeere A i s - Rlerr] is
-8 err] R &+ ] N®[ er r] Rl er+—from~  bROmoHesk s 11 where
R1 is an ortho-p< N ECiGyg group. go,ciStep 1
[err] Step 2 [err] 3
8 92
Step 2
1
8 ) i NN
+ R2 |
AN
10
(R®=-80,R"™ or -50,NR"?R")
“ Step 3
V4
0o
H1
XX
10 ZCOL 2 —id
N

Rs
(1)
R 3 =-S0,R™ or-S0.NR™R')

In Step 1, a 2-naphthalenesulfonyl chloride of formula 9 is
prepared by reacting the 2-naphthalenesulfonic acid with an acid
5 chloride such as thionyl chloride or oxalyl chloride.

In Step 2, a 2-naphthalenesulfone or a 2-naphthalene-
sulfonamide of formula 10 is prepared from compound 2 by proceeding
as described in Scheme A, Step_S.

10
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Step 3 [ erwb 98/32732 SUBSTI TUTE SPEFEP{SRIoIS 26)

WD 98/ 32732 - 29 . PCT/ EP98/ 00306
- 30 - ' Step 4 [err]

In Step 3, compound 10 is acylated at the 5-position to give a
compound of formula (I) where R® -SO,R? or -SO;NR¥R™ by
proceeding as described in Scheme A, Step 1.

5 Scheme D describes the synthesis of compounds of formula (I)
where A is -C(0)- and R® is -SO,R* or -SO,NR®R* from
bromonaphthalenes 11 where R' is an ortho-para directing group.

heme D
Step 1
R’ X n'2sgR™2 R
T oA, S m |
Br = Z~gR'?
H 12
Step 2
1
12 . oxidation Raﬁ m
ZN\F s0R?
13
10
Step 3
R1
i3 ~2 | N \;
R'2=Me) T KA A somian
lA.
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In Step lwa@osaepks hal ene thioether of formula 12 is prepar 8THEPISM0306
reacting a brononapht hal ene of fornula 3fh with.a disulfide Rerr]SSR err] 5
or Rerr]Serr]SRerr] (where R err] is as defined in the Summary of - the

i nventi on) under an inert atnosphere. The nucl eophilic substitution
reaction an be carried out either stepw se by first conversion of
t he br omonapht hal ene to an organonetallic reagent, L})ll owed by
treatment with a strong base such as n- butyIIithi umor dirgctly in the 10
presence of a copper cat al yst such as (Ser powder ,

and the like. Suitahl yentg for th@ boari on are

sol vents such as tetra y rofuran, dine or mani de,R :
phosphoram de, and the like. 15 In Step 2, pi2 is
oxi di zed to the napht hal enesul f one 13 by proceed| ng as descri.bed in
Schenme A, Step 3, nethod A In Step 3, conpouffd 13 (where
Rlerr] is methyl) can optionally be converteﬂ”heﬁpaiscm-@;cpﬁﬁhdﬂng
sul fonam de where R err] and R14 are 20 hydrogen by follow ng the
literature procedyre_ described in Huang et al, Tet. Lett.
7201, (1995). Thi dncfepohepnas tlaa%elb%ﬂam@wgt@fofomu‘lal_ls prgpeeed RE

corr 1g'aspondl ngea@uaﬁ g ©0brdthondp E’d}ﬂﬂ%ﬂh @ﬂf&g{dlgfﬂl Weth Qxdtmnﬁutezmﬁsswz the
o oeF O e TR RS B DR % Sk e nantion)
acyl at ed or a:ﬂderraah dhert atmbme!iepdmé naalebphﬁn: Ehbstifution aeadtidho- par a

S\g Sg; gggsgr WRbE Ladid€ 0Bt SRIRRY e%\%fse Iéoré%k RohbdreiCheeyy 'S - O -

PCT/ EP98/ 0030 omonaphthalene to an organometallic reagent, followed-byg1 -

or ~SAert]- OmuTbat Wit 8 sl bAdd R bo %rbné@ﬂqﬁ%hh{\'& Rty iy

proceedi ng as
prepar 48 on d?reémeﬁwoeper srtalyst guch amesprex pgwd@( ©pppgr iodidgy

- StO[h e(r]I r], Zdla&1d4tﬁé URkeOHdgtable sBivents farstid\Roactiod dfeqidlar hproth2Me b%/ t hi Sf
od are des ion o
conpounds of 0 Y‘?f'ﬁﬁs ‘% %ﬁn&gﬁ%{gﬁu@oﬁmemﬂfom%l@% lle’F?’gSa%aﬁenyl

Rlerr] is -Chyheupthorhmidé, and-theflidte.] Mo by this nmethod are 10 descri bed
i n Exanpl e 6. Schenme E describes the synthesis of conpounds

of formula (I) where Ais a bond, -0-, -NRerr]-, or -S(OQfJerr]-
where h5is an i nt egePtdn 3nthe thioether 12 is 'oxidized to the naphthalenesulfone

13 by proceeding as described in Scheme A, Step 3, method A.

In Step 3, compound 13 (where R is methyl) can optionally be
converted to a corresponding sulfonamide where R* and R'* are
20 hydrogen by following the literature procedure described in Huang,
H,, et al, Tet. Lett., 7201, (1995). This sulfonamide can be alkylated to
give the corresponding mono- or di- N-alkylated derivatives by utilizing
the reaction conditions described in Scheme A, Step 3, method B.

25 In Step 4, the naphthalenesulfone 13 or the sulfonamide 14 is

acylated or sulfonylated at the 5-position (when R! is an ortho-para
directing group) to give a compound of Formula (I) where A is -C(O)-
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2, R5.is foslsspese or allyl, and Rlerr] is -SOerr]R err] oPCI/EPI8/00306 .
-SO[err]NR[err]Rlerr] from5- 15 am r310; 2- napht hal enesul foni ¢ aci ds 15.
SUBSTI TUTE SHEET (RULE 26) WD 98/ 32732 -
PCT/ EP98/ 00306 3 2 - .’1%32 1 :

Schene E 8t ep03- and R is -SO,R™ or - SO,NR“R™ by proceeding as described in

" Scheme A, Step 1.

The preparation of compounds of formula (I) where A is -C(O)-
5 or -SOy-, Z is 4-flucrophenyl, R' is OMe, and R? is -SO,Me by this
method are described in Example 2 and 3.

The preparation of compounds of formula (I) where A is -C(0O)-,
7 is 4-fluorophenyl, R' is -CN, and R? is -SO,Me by this method are
10 described in Example 6.

Scheme E describes the synthesis of compounds of formula (I)
where A is a bond, -O-, -NR’-, or -S(0),- where n is an integer from 0 to

2, R® is hydrogen or alkyl, and R® is -SO,R* or -SO.NR®R from 5-
15 amino-2-naphthalenesulfonic acids 15.
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[err] woap/s27gerr] ‘Step 3 [err] PCT/EP9S/00306*
In Step 1, a 5-iodo-2-naphthal enesul fopigy acid of fornmula 16 is

prepared by converting a 5-am no-2-napht hal enesul fonic of fornmula 15 to
a diazonimsalt, which upon treatnent_with an iodi nating reagent (e.0.,
12 or KI) gives the 5-iodo conpound. $¥¥eBedonversion can be carried out
by utilizing the reaction conditions described in Heaney, H.
NH 1
R1 R |
R XN . 1. diazotization ' XN
i “\/\/l\ inati P
N SOH 2. iodinating agent N2 SOH
15 16
Step 2
.
R
. . I
16 + acid chloride 2 !
| N\ Nso,0
17
Step 3
| I
R
AN
17 + RR—i!
= S R3
18
R 3 =-80,R™ or-50,NR™R™)
Step 4 7
/s
A
R} '
' TN
18 + R
V\)\Ra
(1)
(A = bond, -NR 5-, -0-, or -S(0) p-)
R 3=-50,R" or-SO,NR*R"
5 In Step 1, a 5-iodo-2-naphthalenesulfonic acid of formula 16 is

prepared by converting a 5-amino-2-naphthalenesulfonic of formula 15
to a diazonium salt, which upon treatment with an iodinating reagent
(e.g., I or KI) gives the 5-iode compound. This conversion can be

carried out by utilizing the reaction conditions described in Heaney, H.
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WO 98/.327g% 98/32732 : , PCT/EP98/00306 _

PCT/ EP98/ 00306 . 3% 3 - 33 - and
Mllar. 1. T., Og. Synth., 40, 105, (19%0). 5-Am no-2-
napht hal enesul foni ¢ acid is comrercial I{Qﬂaval | abl e or can be prepared

by nitrationand MiBatok TosQogdSyrtinatht 108, ¢426Q). f oimineRd fol | owed by

reducti on of ;; 2, a
5-i odo- 2- napﬂgﬁﬁf}géggggfﬂ%[e é‘ﬁ?or [ grfﬂ ?rc]; al@y a]va.ﬂfyle or can b ?réggg%gr ed
from the 5-iBAdutrakigme %ﬁ@g'espymxégmnht slanesyifonic peig followed Y he

reaction congbdidtin BPSC hipd griuptoPatmindlep 1. 10 In Step
3, a 5-iodo-2-napht hal ene of rmula 18 where R err] is

-Sg er|5] Rlerr] or -SOerr]NRerr]Rerr] are prepared from conmpound 17 by
utilizing the In Stepehcl 5%&@M§htaafezﬁeﬁﬁbh§p&ﬂbmcﬁcm16?m%1a§}fp 3,

thods A | ds of
o mil a 18 aF-PEERAFEF: (b (e bl dinepinalenesglfonis, a3 € by WiirBeA 1< o

bond, -NR5- théeesctRin condiyidbneghacribedlikyScheme C, Step10-, or -S by

followi ng published literature procedures. \Were Ais a bond , see,
Stille, J. K, Agnew. Chem Intl. Ed., 25, 508, (1980), - McKean, D.
R, Parinello, GIn SRepd, dos-ldklo-z-naphthaﬁmel dfeformula 18 wheROR? is Or g. Chem ,

o2 422, (19050 S G ko0 by pling 1 A

Yamanot o, T. re@-,tmn gon@ﬂiwms deseribed in(Sdwz)e ApSitep(d, methods, A@nan

Rev., 49, 392, s‘aé y. and Canpbell, J. R, J. Og. Chem, 29, 1830,
(1964) and Tesafaferri, L., Tiecco, M, Tingol, M, Chi anel | i , D., and 25
Menf anucci, M, Synthesis., 751, (1983) respectively.

Addi t Ilgndalb Proc efSEIﬁSStep 4, compounds oi%ﬁWi\L 8 Be dorivirtad {d orapBualso be
repare ific res corre
Compound of PofRFaA {3 whese Ads o bong: e CwBeEd B ja iy BpErh oraarpr ) -
wher e R[ err] -Os, dry8-dy folivkiagypublished hteraturecgrnlcedhkqd oWhere Ais a
| | kyl al h
Cé%q? Zr r ]yR[aeIrf’xsiﬂ(axys'ee’og}{:lﬁgg‘g:tr(lé?d‘&%i< é{%ecg?;%lﬁ[‘?l on o 5rio§8’tlr(k1ggo) 'subst i t uent
on

_ e@n,rBs;lgnHamgneBomGurﬁemldpkoﬁl aapd )Stilde, By treatnent
with -p O:%”@QP}EOBB' abg, @bky) éﬁﬂ%zu%?y&gﬁ 'M%uﬁ“ﬂoﬂﬂ’a Al1ogg).agents.
The 3 5 Wﬂsforn:atl ga Illae clggrle out B é Known i'n the
field ere Ais a - Pw ere R” is hydrogen or alkyl), -O- or -S- , see,

Yamamoto, T., Can. J. Chem., 61, 86, (1983); Burnell, J. F., Chem.

Rev., 49, 392, (1951); and Campbell, J. R., J. Org. Chem., 29, 1830,

(1964) and Tesafaferri, L., Tiecco, M., Tingol, M., Chianelli, D., and
25 Menfanucci, M., Synthesis., 751, (1983) respectively.

Compounds of formula (I) can also be prepared by modification
of a group present on a corresponding compound of formula (I). For
30 example, a compound of formula (I) where Rlis hydroxy, alkenyloxy,
cycloalkyloxy, cycloalkylalkyloxy, halogenalkyloxy, -OCONR’R* or
-OSO;R" may be prepared by de-alkylation of an alkoxy substituent on
the corresponding compound of formula (I) followed by treatment with
an appropriate alkylating, acylating or sulfonylating agents. The
35 transformation can be carried out by methods well known in the field
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SUBSTI TUTweh#z273a RULE 26) : WO 98/ 32732 PCT/EP98/00306 *
PCT/ EP98/ 00306 3 - 34 - of
organic chem stry. Conpounds of for mul'a” (| ) wher e Rlerr] is

hydr ogen, é al kenyl , cyano, hal ogen, al koxycarbonyl, -CONRerr] R[ err]
can be pr epa@ arganimchirmisyr o€ pmpdumgscfrforonis (Dfwherar®' ds (1)

Qrar, o ?ar‘*%q{’ ?‘KY‘bW@EﬂW%@%‘m@?’? ?’%‘f“"fﬁ%ﬁgﬂﬁ?sw Rom , 52

422, (1987) cam decprsnared\irony. ther ¢orresrandi nssom@m 16fofoymula (

Conpounds  of “Mglﬁlals(ﬁ}) rg 'ﬁﬂk@m@@ft ﬁfcéhuré ﬁ
can be prepared fr rrespondi n oungds . of forrm a ere 10 A
is -O(§-. ThRtar: a L 43%55 ‘F-\ edd olie, DyOre deham o B¢

the carbonyl 492004987, éﬁdChﬁﬁt ey, @r?h%@nﬁf%m g gog)ydroxy or
al koxyam ne by met hods wel |~ known in of organic chem stry.

The conversi on of corrpounds of formula (I), where Rlerr] is 15 met hoxy

andhhédroxy to coﬂmggnﬁramﬁmﬂar@ﬁwhferé arisiCHOH-, -CH,-, -Co4NOR‘R err]
i's r oxy, a an en res ively are

Exarr)];l es_z aﬁ%ﬂ@)drg Wé?@ corresponding co pqt{nc% ?ffwlﬁgc@b?ﬁlﬁa by one
skilleddin tRemaﬂ((l)haﬂ.‘htebeﬂr@ormatmasns&mbeedmmedm byoreductidredf t o t he
e ] 05k 0 chibborrbo 62y 6idabibnt it ap AMpeBblEFe ROREELPBS 10 the

conmpound of or I'nven
t o phar maceuglkefyamine by methpds iwelb knowenisr m fgldaohorganic chemistaly) y

effective anount of a 25 conpound of the present invention and a

pharmaceutical ly ept abl g excip t The conpounds
of the invention i&;@ ¢pIeEBioRof; ﬁ@%@@@ﬁé’%%’&mula (D Wh%@tﬁvé‘s subst ances.

Thgy Cgrxsel : )nhnm a?ﬁd h&@?&:@ghﬁﬁéﬁésﬁﬁﬂﬁgrﬁmdﬁﬁf formﬂlad(lb I (COX L 4
an al Vi ecte
to possess b&ih&gﬁft{ 51%‘( &%ﬁaf’g?' %ﬁébng‘ﬂfe@i réespectwely &Hreocbeesrcﬁb 9 Vi vo.

See, for exaﬂi}ﬂa&nplésoﬁamh Swusp&ﬁmdys s ,, The Phar macol ogi cal Basis
of Therapeutics", Ninth Edition, MGaw H I, New Yor k, 1996,
Chapter 27. The corrpounds and conpositions 35 cont ai_ni ng them are
therefore useful 4 wikthe recpgnizedthyr gneskilled in the art that these

20 transformation are not limited to the R' position but may be carried out

" at other positions in the compound of formula (I).

The present invention also relates to pharmaceutical
compositions comprising a pharmacologically effective amount of a
25 compound of the present invention and a pharmaceutically acceptable
excipient.

The compounds of the invention are useful as therapeutically
active substances. They are inhibitors of prostaglandin G/H Synthase I
30 and II (COX I and COX II), especially COX II, in vitro, and as such
are expected to possess both anti-inflammatory and analgesic
properties in vivo. See, for example, Goodman and Gilmans‘s , The
Pharmacological Basis of Therapeutics®, Ninth Edition, McGraw Hill,
New York, 1996, Chapter 27. The compounds, and compositions
35 containing them, are therefore useful as anti-inflammatory and
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WO 98/ 327 3%0 98/32732 PCPEFPHEAI& 00306
- 35 - anal gesic agents in mamgsl s, especially humans. They find
utility in the treatnment of fever, inflamuation and pain caused by

condi tion r heunat fever t ons ocj.at.ed
i nfl :Jelnzasor ad{arllge;sxc agen?slq/ p}%ﬁnmﬂpegﬁ/m@lﬂy %Bﬁﬁk ; h@éku‘ﬂmm in
dys rr:enor r h(()eat:heHneeﬂltand&lﬂ'9 of fever, irflzohiiation andrpaincausyad iyt ¢<md1ayﬁ@w tis,
arthritis (r 0 i s
ankyl osi ng S%g#ga% Jf.}lges‘%%ﬁf fltehgg’ sy%pt'ﬁgn%%sgoc%ﬁe%o%ﬁﬂ %?%%Za gh%y be
used to inhi bnralpmfectmm dewrbhniedndrnmﬂhpmn dysmermm'nbea cloeetdsmhiel ons

e. nth us. and
<(ast ﬁma)5 and ?;85 }fﬁgcht ahfm nhure %gbrqgtli’o t1s %ghéélgflea?ﬁle t{?pus
eryt henat os u@%dsﬁeypﬁhnm)agengs?nkylmmg spondyhtzs bunsitisli ugns ethe present
i nvention relj %ﬁeé %'"Im‘h%gﬁgﬁggé udbd to mkublt ﬂr%ﬁﬂﬂo@d—'m&&?ed@ﬁob{ht he

treatnent of a eases, espec system c | upus
er yt hemat osug#fcleqoatraciionseiess , & thsrtrag@neat phdysmenorrheas ment of an

i nflammat ory gyenddtiPe 1GBGME alSBARtha) a.nd to treat autoimMuh8 digirders of

prostagl andin, G H Synt hase,, t he conpoun IS (nvention are
also e Bect eo(sPShl?@ systamic lupusnerys nﬁ@@éﬁ%‘%ﬁnaﬁﬁ&we I dlagetqsb -eat ment of
cancer, in particular colon cancer. It has been shown 20 t hat COX-2

gene expression is, upregulat d in human col ore ers and
Jhat arogs thar | ABFRMESERE g antht Hents fials to gompounds B Gt £ ool f
i n ani mal m)c[et'snﬂa Idaname inHbe treatmefit bf autbd imahune diseases, especially

B.A | progt adiaurieetic bl et Bllrmbdolidian B (ifinetes Borlbd lihe (o o

(1996)15 In afaaatmgnt of mwﬁasnmtmolm@ocmmmedtﬁ%@set hat shows a
correl ati on between ‘use of drugs that inhi b| t prostagl andin G/ H

synt hase and a reduced i sk of developlng ect al cer, t h,
CW Jr., et. al. K@éﬁ’a’é’ﬁ tors of pygstagiandyy ém@?@ﬁ the csmpoun s of The
Corrpounds of #Hiks Snvermesti hﬁé‘a?ﬁo%:ﬁi&@e&t@ﬁé&ﬂdﬁﬂanﬁeq&%ﬁrUhtlbﬁ and t he

pr evention an

t of AlLzh di I
b b tor o (TEBERARE 2haRRCR iA ATELLE SRS ShaicRt o HE MRS e HheR
the co@fiti vethH:dDOEer @enAl edpressiohds pyiregnlated (iRdyeman colorestal al .

g?g;?!aglgg,ndl n ﬁ%@ga&ﬁ%%?%fb%gﬁ 1%1*]?%93:? Qagge[nﬁi’cg ogl C;Ef}ﬂtﬁgb?'arre >
e ectlve in animal models of cancer (Eberhart, C.E., et. a
Gastroenterology, 107, 1183-1188, (1994), and Ara, G. and Te1cher,
B.A., Prostaglandins, Leukotrienes and Essential Fatty Acids, 54, 3-16,

25 (1996)). In addition, there is epidemioclogical evidence that shows a

correlation between use of drugs that inhibit prostaglandin G/H
synthase and a reduced risk of developing colorectal cancer, (Heath,
C.W. Jr., et. al., Cancer, 14, No. 10, 2885-8, (1994)).

30 The compounds of this invention are also expected to be useful in
the prevention and treatment of Alzheimer‘s disease. Indomethacin,
an inhibitor of prostaglandin G/H synthase, has been shown to inhibit
the cognitive decline of Alzheimers patxents (Rogers, d., et. al.,
Neurology, 43, 1609, (1993)). Also, the use of drigs which 1nh1b1t

35 prostaglandin G/H synthase has been linked epidemioclogically with a
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- 36 - del ayed onset of Al zhei rE36s di sease, (Breitner, J.C. S., et.
al ., Neur obi ol ogy of Aging, 16, No. 4, 523, (1995) and Neurol ogy,

44, 2073, . : ‘o a3 I-i.nfl ory activity of

t he corrpoundsd%l? 7 %‘%l%géké of Aaz}ll?ﬁnerﬁs gﬁeﬁgg’%%égﬁggygﬁgy rgégg'tﬂri ng the

ability of thieurahielogy of Aging, lf?, Nclhm,tﬁ%, (999 aaddVaaiegy, 4628d8al | y COX

1, in vitro, (19849 a radi ometric assay, as described in nore detail
in Exanple 8. It may al so be assayed by in vivo assays such as the
Rat Carrageenan Paw 10 and Rat Air-Pouch assays, as described in nore

detail isn Exanpl esTHe anti-infladdshtbPy alti®ity b t%%sdoﬁx;%ﬁiddﬁ ép/tias the
conpounds of this jnvention nmay bé asigy%gn% é,rhw VO ai;gys such
as the Randal }avesfion mayhe, sssaygd by measuring theiabilithef thecompaunddel | as
described in imtdbitl €OKLI antbCOX II, especially COXEIIALR vidie, Ggifpounds of this
I nvention wl| $e . adm réi stered.in at %t&ﬁpe#i cal $/ ef];tect il ve
amount by anyT¥fBomelric assay, as deseribed in, tare getagiip §W§h 8n ¥dPaZgent s
that serve si aldodse assayed byir bivbi assayd baclhasithe RatoQatrageenhhs Rowpound of

huner odd  act Bpd Rl Ait:EOpeh asgays, 35 deSBe B BN dgiil ln ROGRMAIGT
the age and rehdtli0veTheainalgesic attivity of the compounds of ihisimventionomatyhe

conpound used : f ¥ i _sbb:al ) yaélzgd er
factors. betaQanF éHJ‘Bf %’?g?%‘{)gﬁgyggﬁc})}_agf?gc | veﬂg%&ntdsgéc?fa corrp(%%ds of
formula (1) 25at arthyifjs paiyamadebnasgdpvaibachireErammesd 110 ny per kil ogram
body wei ght of the recipient per day; preferably about 0.05-1
P02 oo o Shapngpal o2 St 4Bt o iy a0
I R general , cladﬁﬂnMS;eﬂ it bitheraperrtidadly dﬂfédtixi@eaml dantbgtaaryedf tise |

phar maceuti ca SitkoO n 0 ytqs; oral,
Cyat o o (c. g2cboHPRR IbdoLAe BeiRientibion for afendd shalisBly Sithr
parenteral (eugilitigsnt Thenastualaamoint of ke componnd dfdhininangjon, i.e., the
adm ni st rat | ofetif9enpFedight, WiIRBAED YpoR HhleRbi At @Brd Sulll 8l th¥! NY 39
a conveni ent dally ddsage._ regi nen which can be adjusted according, to
SUBSTI TA9TE SHeeveriiy pfithegjisease to be treated, the age and relative health of the

subject, the potency of the compound used, the route and form of
administration, and other factors.

Therapeutically effective amounts of compounds of formula (I)
25 may range from approximately 0.005-10 mg per kilogram body weight
of the recipient per day; preferably about 0.05-1 mg/kg/day. Thus, for
administration to a 70 kg person, the dosage range would preferably be
about 3.5 mg to 70 mg per day.

30 In general, compounds of this invention will be administered as
pharmaceutical compositions by any one of the following routes: oral,
systemic (e.g., transdermal, intranasal or by suppository), or
parenteral (e.g., intramuscular, intravenous or subcutaneous)
administration. The preferred manner of administration is oral using

35 a convenient dé.ily dosage regimen which can be adjusted according to
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degree of affliction. Conpositions can take the formof tabl et s,

pills, capsul seni sg | i owder s ust ai ne ea e fo ons

sol uti ons, @’ﬁe RET6R ! algﬁ*%"%smeﬁm§§1‘%ns ins f)n%‘blﬁ

conposi t i ons pills, capsules, sermsdlln@s cmvder@fsu‘stumﬂetlatelmaiﬁﬁmdﬁtmw arious
factors such

m ni st rati.on for oral
adm ni strati O:?ﬁuﬁons S“Sffed}sﬁ?ﬁ'%tt‘?liiﬂ@n ?ﬁ&toﬁ St 8F A8t OMI é}?g’% F{qt s or
capsul es are gmpesitmhs.and the bioavailability of the drug
subst anﬁe. Recently, pharmaceutical 10 formul ati ons have been devel oped
especially for drugs that show poor bi oavai |l ability based upon the
principle that bi o%hawhamel oft foroaration depends amvariavedathors suchasi the t he

surface area ' fﬂ%q{ I ampl e, U. S. Pat.
Ng 4,107, 288J:II gsecr sgeg BiRPadibh (%zﬁs £t oral adfxmm Firoglhnﬁaw ng

ar meceut i c
particles in fw‘éat@nﬁandgxefﬁom aftakjets, palls gmcapsules are pyeferredhendct i ve
material is SWBf&a@&lﬁBﬂRy%PﬁﬁJ aRke duBBahleX. qiecently, phaPBEceffLsecy! es.

U S. Pat. 5,684 deScri be oduct,i
phar mad8ut | cafomﬁﬁﬁﬁpﬁﬁ inaye; b@%ae'ﬁeqpae Gﬁﬂgﬁéﬁﬁﬁ’éﬁ@éﬁ that show poor

pul veri zed tobmlirﬁﬂabﬂit?'bh%eﬂai’tﬁﬁﬁﬁfé ﬁﬁh&i;ﬁé ¢h&t BRa0hil40ity ani bk t he
presence of a. surfaqe madi fi er. ar%gs s ersed jn a Ilgwd di um 20
t

to give a phatHAERIR by nergaging bfr SEEFRHR & Fize.
bi oavai | abi | i Fgr example, U.S. Pat. No.e4 QOW deszmbearaepharmabs@ﬁcﬂf in

ohar mceut i cal P atith having pertELLE s i FRBEIOR 100 Kddh fip b0, "
non-t oxisc, ai Which the actigeimateniak 1sosupmnuetblonrmt:r®ehaksélmamxﬁt t he
t her apeut i c bFiHé‘frblltnoPefcuées U.S. Pae Ngngqg%@chﬁ‘ déé?:i'méls h@cﬁrodﬁ‘é Bnfd P ent

may be any so ase o an aer osol
conposi ti on, hgme'eﬁeeabf@mulamn in whigh the ‘é’é%ﬂeﬁ‘agqty’m&?dﬁl able to one

of skill in tEQlﬂ!ﬁzed% nanoparncles (aver®gé | drﬁibl@rdiﬁ’&eﬂ%@dm)?ﬁﬂ}% ents
i nclude starc cel | ul.ose,

| act oS ucr os
gel atin, mal t Pregense cffl%ﬂﬁlﬁt ﬁé?ﬂd"ﬁselrl 4‘&;‘%\%@ dispersed in r?abﬁ'éé‘f ‘ﬁ?@ar ate,
sodi umXx ear ate givy yqirarimaceutidat fomhelatiatithat exhibits revhhrkablg, highi ed skim
mlk and the ki Srail [ggd and sem solid 35 exci pients may be sel ected
fromglycerol ;" propylene gl ycol, water, _

The compositions are comprised of in general, a compound of
formula (I) in combination with at least one pharmaceutically
25 acceptable excipient. Acceptable excipients are non-toxic, aid
administration, and do not adversely affect the therapeutic benefit of
the compound of formula (I). Such excipient may be any solid, liquid,
semi-solid or, in the case of an aerosol compdsition, gaseous excipient
that is generally available to one of skill in the art .

30
Solid pharmaceutical excipients include starch, cellulose, talc,
glucose, lactose, sucrose, gelatin, malt, rice, flour, chalk, silica gel,
magnesium stearate, sodium stearate, glycerol monostearate, sodium
chloride, dried skim milk and the like. Liquid and semisolid '
35 excipients may be selected from glycerol, propylene glycol, water,

SUBSTITUTE SHEET (RULE 26)



WD 98/ 3273¥0 98/32732 PCT/EP98/60306 ~
PCT/ EP98/ 00306 - 38 - - 38 -
et hanol and various oils, including those of petroleum animal, _
veget abl e or t | 4.9l Nev €1 O eaput oj soybean_oil ., mneral oil,
sesane oil, %@é&%ﬁ%‘g‘r’%ﬁ# j°88{ b&égﬁﬁi qsep%{lr??tfgﬁéMya?Wa)l’nj ectabl e
sol utions, ivegatdbleron synthesici oréging @ugppsaniatoil osnybeanchily miméral ofl,
Conpressed ggs8sn u \s 0 | 8 ¢
i nvention in aerp‘gg}qf Pg$'mﬁ€fﬁg%dj11§§§£§sui %%b?e #g‘rqxaﬁﬁ’ g&] ﬁlr]e%tsagl%r e
nitrogen, casiubiogseinelude ayater, saline, aqueous dexthese, amd glycolsohar naceut i cal
exci pignts and their formul ati ons are described in Rem ngton's
Phar maceuti cal Scigences, edited by E. W Mrtin (Mack Publishing
Conpany, 18th ed. Comppgpsed gases may be usedripdisperse afcommounshpbtivg i n a
fornul ation paentidy inVabiisel fdien Iert ghubd stRABR ﬁm?d_:ﬁasé Gpse skilled
alh,

in the art. Typically, ,the,, . formulation will con on a wei ght
percent (w 0/631(%%?%', erlk’Bﬁd&B&ﬁ]F’ etc. 0.01-99.99 wt % of a compound of
formula (1) based on the total : formul ation, with the bal ance being

one or, nore suita . armaceut.i gal excipients., Preferably, the
compoldd is pr eseﬂtgﬁf syitghle 8{{?@51@5‘,&6@(: SERADILNES) aRfokhet o esent at i ve
phar maceut i cfdrniwlatidnst axendescribed in Rentinigtom's Bhaecmpoewsicell Scivnresa (1)

and exanpl osotad BCRD Y Martip (Wit Publishing Gomfehf JgH 20, ORIT" 7' 700

clearly understand and to practice the present invention. They

shoul d not be congudered &St igrﬁgﬁl%x& NE aSoPRulation can ﬁrytxpf{#iﬂ\éﬁ?t i 88

but nerely as being illustrative representative ereo

Abbr eviSat i onEulh sange smmiayed hyshese slidleddni thecrras Trpisalls the, Hay -
1, Dt 5P st il kg g focambCars) kP
PCT/ EP98>/003ééﬁ'99% wt% of a compound of %or%nﬁa ({) aseg'o_n the total
formulation, with the balance being one or more suitable
pharmaceutical excipients. Preferably, the compound is present at a
20 level of about 1-80 wt%. Representative pharmaceutical formulations
containing a compound of formula (I) are described in Example 7.

EXAMPLES

25 The following preparations and examples are given to enable
those skilled in the art to more clearly understand and to practice the
present invention. They should not be considered as limiting the scope
of the invention, but merely as being illustrative and representative
thereof.

30

Abbreviations used in the examples are defined as follows: ,HCI“
for hydrochloric acid, ,DMF* for dimethylformamide, ,NaOH*“ for
sodium hydroxide, and ,DMSO“ for dimethylsulfoxide.
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Exanple 1 WO9/3278ynt hesi s of PCT/EP98/00306
5- (4-f 1 uor obenzoyl.) - 6- met hoxy- 2- napht hal3hesul f onani de

[foll owi ng Schene A, Steps 1, 2 and 3 (nethod B)] [err] 5 Step
1 A sol ution of 2-metho | ene (20.0g, 120 mmol) and 4-
fl uorobenzoyl chloride (15 i, 126 thyl ene_chl oride (200

m) was cool e8YPHISSHS 0 fté-@aﬂﬁomhwoml)t spthoxyrd-panfhalenesulimaride
(18.5 g, 129 mmol, 1. lfolawiNg BchemealdStbrror, (2 2AR3SE@nétHRd Bff m nutes. 10
The reaction mxture was stifred at roomtegperature for 3 h and then
poured into 2N HCl (500 m ). The produgt—wais extracted into

nmet hyl ene chl ori de, and washed wi th by and dried over sodium

sul fate. The organic | ayer was concent d in vacuo to give 34.6g of 1-

(4-fl uor obenzoyl ) - 2- net hoxynapht hal g

1- (4-fl uorobenzoyl) - 2- met hoxy naipés

[ prepared as
(10 m). Aft
reaction m x

her purification.

4.0 g, 14.2 mol),
described in step 1],
er stirring at roomtenp

or 15 minutes, the
ture was carefully poured <

@Rd, t he product was

extracted into ethyl acetate. The organic |ayer was washed with brine,
sul fate and concentrated in vacuo to give 5.39 g of 5-

(4-f1 uorobenzoy! ) - §-aBEHI6N bf 2-rBRiHAPRERMEheTZD.060N20 HE W hal 4as 25

ForobengeRianouge (15 b ool i piskayians. chloride (2091 1 ony

dried oVer s

used in the
sol uti on of
chloride (5.

10

15

20

25

381 whé.cdoletbin anl ieednthetnder nitsegdrbandidluaiiamn? chloride
(18.5 g, 129 mmol, 1.1 equiv.) was added portionwise over 10 minutes.
The reaction mixture was stirred at room temperature for 3 h and then
poured inte 2N HCI (500 ml). The product was extracted into
methylene chloride, and washed with brine, and dried over sodium
sulfate. The organic layer was concentrated in vacuo to give 34.6g of 1-
(4-fluorobenzoyl)-2-methoxynaphthalene as a solid (97% yield) which
was used in the next step without further purification.

Step 2

1-(4-fluorobenzoyl)-2-methoxynaphhthalene (4.0 g, 14.2 mmol),
[prepared as described in step 1], was dissolved in chlorosulfonic acid
(10 ml). After stirring at room temperature for 15 minutes, the
reaction mixture was carefully poured into ice and the product was
extracted into ethyl acetate. The organic layer was washed with brine,
dried over sodium sulfate and concentrated in vacuo to give 5.39 g of 5-
(4-fluorobenzoyl)-6-methoxy-2-naphthalenesulfonyl chloride which was

"“used in the next step without further purification.

Step3
A solution of 5-(4-fluorcbenzoyl)-6-methoxy-2-naphthalene-
sulfonyl chloride (5.39g, 14.2 mmol), [prepared as described in step 2

- SUBSTITUTE SHEET (RULE 26)

er~as’a solid (97% yield) which 15

|ss_ved in chlorosul fonic acid 20 -



SUBSTI TUTwodA2T32( RULE 26) WD 98/ 32732 PCT/EP98/00306-
PCT/ EP98/ 00306 - 40 - - 40 - above],
in dioxane (100 m), was cooI ed in an ice bath under n| trogen, . and
concentr at ed ni_u 20 m s._added dr After
1h, the di ox%lhrm?aa &é’ﬁ% gf{’;‘ga‘&s W@ﬁﬁé mﬁdpe%'étﬁeeb i@r nitrogen, o due
was partiticmmdl &mEtosatratedtammondum hydradde 626 ml)ivasadded drbpwisd. ayer was
separated an e ' and
concent  at odhfier 5 e difaid B I‘*‘%@%ﬁﬁéﬁ%&@ﬁ o555 agg the

chr onat ogr aprgsxcbge msamrtﬁiqnadchﬁhVRn-waM an 9’¢h}€lca£emﬁel HExennegandnd

then r geryst f (4-

fl uorobenzoy %%Qd?agéﬁ‘néh ?Qgg %}ﬁkgﬁfpgﬁxgm&g 2l &fe‘il s%dzul%oﬁhf cryst al s.
Pr oceedi ng aen@ecg@ﬁmﬁ@a e%z@qmn eTheazude prl@ductswggmmﬁed@yzﬂash

f 1 uor Obe”ZOYEh&Bﬁﬂoggﬁphf‘ (SrlaBPert ethfoli'x 20 - 60% e@ﬁﬁ&/éta@heﬁéﬂé) and

4- chl orobenzqyl chlor|

enzo
2-f1 uor obenz n Fearpeh ed from etl’gdﬂcgtﬁ; SZ@FQB?IW °6ﬁi|2dég of it (4-

4- acet oxybenﬂaufobaﬂz@gl)@n{aheﬁmeﬂ hsialénasalfoxyRaae GisCwheted) ; gave, 20
respectijvely benzoyl oxy- 2- napht hal enesul f onam de;

5- (4- i} or obBE319 - 6- et hoxy- 2- napht hal enesul f onani de:

5- (4- net hyl benzoyl ) - 6- met hoxy- 2- napht haI enesul f onam de;

5 (2- {1 ot obenzoy bt QiR P oX e RN RENGSL! SO H6) oBBstituting 4

5- (4- hydr oxyflanrabdnzogl cielomigeyindstepdl)twikhenesul f onani de. - WD 98/ 32732
PCT/ EP98/ 003 P - 41 -

Exanple 2° anzoyl chloride; nt hesi s of 5-(4-fluorobenzoyl)- 6-net hoxy- 2-
met hyl Kul f onétobderabeazeykchloride; (fol l owi ng Scheme
D) 4-methylbenzoyl chloride;

2-fluorobenzoy) chloride;
3-fluorobenzoyl chloride; and
4-acetoxybenzoyl chloride (prepared from 4-acetoxybenzoic acid); gave,
20 respectively,
5-benzoyl-6-methoxy-2-naphthalenesulfonamide;
5-(4-chlorobenzoyl)-6-methoxy-2-naphthalenesulfonamide;
5-(4-methylbenzoyl)-6-methoxy-2-naphthalenesulfonamide;
5-(2-fluorobenzoyl)-6-methoxy-2-naphthalenesulfonamide;
25 5-(3-flucrobenzoyl)-6-methoxy-2-naphthalenesulfonamide; and
5-(4-hydroxybenzoyl)-6-methoxy-2-naphthalenesulfonamide.
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TRy

[err] . WO 98/32732 A sol ution of 2-brono-6- et hoRGTHRIBAEI06ne
(22.2 g, 93.6 mmol) in tetrahydréfuran (500 nl) was cooled to -78
[err]C and n-butyllithium (75 10 m 1.6 Min THF, 121.7 mmol) was added
dropwi se over 15 m nutes. Af t @ dimethyl disulfide (13 m,
140 mmol ) was added and the r I xture was allowed to warmto
room t enperat ure. Aft erSyrghesis of 5-(4-fluprehemizoyb) fymeskoxe2¢ 100 M) was added
and the reaction m xture | . The organic | ayer was
separated and washed wth 15 mefé@?ﬁ?%ﬁ#lﬁﬁg%%?%gfé 5% aqueous sodi um
sulfite, and brine, and dried following: Scheme sul fate. The sol vent was
renoved in vacuo and the crude produtt was recrystallized form ethyl
acetate and hexane to give 11.1 g \
2- met hoxy- 6- et hyl t hi o- napht hal ene as id (58 %yield). 20 Step 2
To a solution of 2-nethoxy-6-nethylthiepapht halene (1.0 g, 4.9

mmol ), [prepared as described in St/ 1], in nmethylene chloride (50 nm)
was added 3-chl oroper oxybenzoi CMe%ci di(3.5 g, 10.3 mmol, 50-60%
portionwi se. After 0.5 h, the reat+0 ' e was cooled in an ice 25
bath, sodiumsulfite ( 0.53 g, 4.2|jmvol] was| added and the stirring was
continued for another 20 m nutes. e ciaBn m xture was then

pouredsin water and the organic |ayer” was Sepaia¥ed and dried over

sodi um sul fate. The sol vent was renoved in vacuo and the crude

product was purified by flash chromatography (gradient elution 30-

WD 98/ 32732 1 PCT/ EP98/ 00306

- 42 - , 50% ebhitionoefe2-bir i olE Xt Xyhfplihetefs 2218 Hf9R6 MRidXY - 6-
met hyl sul f On¥1|1 @%ﬁh@%‘r&ﬁﬁaﬁ?&% Yx'xl?lwcgs cooled to -78 °C and n-butyllithium (75
10 ml 1.6 M'in THF, 121.7 mmol) was added dropwise over 15 minutes.
After 0.5 h, dimethyl disulfide (13 m], 140 mmol) was added and the
reaction mixture was allowed to warm to room temperature. After 16
h, 1N sodium hydroxide (100 ml) was added and the reaction mixture
was stirred for 1 h. The organic layer was separated and washed with
15 1IN sodium hydroxide, 5% aqueous sodium sulfite, and brine, and dried
over sodium sulfate. The solvent was removed in vacuo and the crude
product was recrystallized form ethyl acetate and hexane to give 11.1 g
of 2-methoxy-6-methylthio-naphthalene ag a solid (58 % yield).

20 Step 2
To a solution of 2-methoxy-6-methylthionaphthalene (1.0 g, 4.9
mmol), [prepared as described in Step 1], in methylene chloride (50 ml)
was added 3-chloroperoxybenzoic acid (3.5 g, 10.3 mmol, 50-60%)
portionwise. After 0.5 h, the reaction mixture was cooled in an ice
25 bath, sodium sulfite ( 0.53 g, 4.2 mmol) was added and the stirring was -
continued for another 20 minutes. The reaction mixture was then
poured in water and the organic layer was separated and dried over
sodium sulfate. The solvent was removed in vacuo and the crude
product was purified by flash chromatography (gradient elution 30-
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5 WOIBBTE sol ution of 2-nethoxy- 6-net hyl sul f onyl naBﬁE‘f?gf’se"'“é““(o 93"
3.93 mmol ), [prepared as desct?bed in step 2 above], in 1, 2-

g,
di chl oroet hane (40 m ) was added 4-fl uorobenzoyl chloride (0.93 m,
7.87 mmol ) aB0%adtiuyt Bwﬁatéﬂlﬁxaﬂx%sXﬁo §5e®307m§1>frmmethaﬂ¢6t he

mixture was PSRRI LR BaESe B, oo mot hylene chl or i do.

The organic | ayer was separated and washed with water and dried over
sodi um sul fa he sol vent was renoved in vacuo and the crude
product was I ed by flash chromat ography (gradient elution 10-

60% et iyl acet at el ormmmém)n ofo2 giethokyB-methyBulfonylnaphthelery (.95 g, 15

W xtre of ?f‘é u’o@rﬁ %@%%bﬁeﬁ%%t%? R foral o -
napht hal ene dichdoxpethane (4 In) Was @ fi@mbsnzqydefhkpmd%l(@@mbove] 20
met hyl i odi de. é’ﬂuﬁéomandl%l%rﬁu{m d&m gé nF) éSTSWIﬁﬂ:{ &ﬁ&ech(eo 64 g,

4.65 mml) in N, Ndifeth S stirre room
t enper at ur e. TRAGHGN Wﬁlrat‘ﬁésgé&dé reflugy Wb?é’@avﬁlﬁh wat er

andheém aﬂ] e ghixblf wtagyddmﬁ@gtmtm Ecg afd%afrsctbadfto YRsh Rﬁfé éqt11%9|:.,c1§;5
washed wi ine, and.dried over i, U e sol ven
removed in uddfoPkEaRIS lAyer Was SEP%H%EFI %@Wﬁﬁ?&ﬁ’@ggww drie

chr omat ogr aplyef godmm gllfakelt Mhe sftﬂvé:ﬂﬂ%aetrbﬁovadehal@howlﬂhé kriide

T

chloride wit IGOHeeﬂml lacetdtef helkanas) to give 1.2 gt efpS5d4diuarbbenzoyd)ft e, gave a’

3 beneyi - o FUaeRy 2R bAIa L naphthplendBh B LRI VAORRLIR, nC and

separated by fl ash chr onmat ography (gradient elution 20-50% et hyl
acetate /hexgpgsy. 35 SUBSTI TUTE SHEET
(RULE 26)

A mixture of 5- (4-ﬂuorobenzoyl) 6-hydroxy-2-methylsulfonyl—
naphthalene (1.0 g, 2.9 mmol), [prepared as described in step 3 above],
290 methyl iodide (0.65 ml, 10.45 mmol), and potassium carbonate (0.64 g,

4.65 mmol) in N,N-dimethylformamide (10 ml) was stirred at room
temperature. After 16 h, the reaction mixture was diluted with water
and extracted into ethyl acetate. The organic layer was separated,
washed with brine, and dried over sodium sulfate. The solvent was
25 removed in vacuo and the crude product was purified by flash
chromatography (gradient elution 40-100% ethyl acetate/ hexanes) to
give 1.0g of 5-(4-fluorobenzoyl)-6-methoxy-2-methylsulfonylnaphthalene
as a solid (96% yield). '

30 Substituting 4-fluorobenzoyl chloride with benzoyl chloride in
step 3 of this example, gave a mixture of 5-benzoyl-6-methoxy-2-
methylsulfonylnaphthalene and 5-benzoyl-6-hydroxy-2-
methylsulfonylnaphthalene which were separated by flash
chromatography (gradient elution 20-50% ethyl acetate /hexanes).

35
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WD 98/ 327 W0 98/32732 PCH IR B 6
- 43 - Proceedi ng as deser#bed in Exanple 2 above, but

substituting 4- fl uorobenzoyl chloride with 4-chlorobenzoyl chl.oride

in step 3, gave a s T : : TR
5- (4-chl or obenzo ﬂ-ch iy (rirler%%% g%&nﬁ%u} }531}1{ anPr% ?/ Izn%b%vt.eh gl‘“é rsl gbstltunngaan d
5- (4- chl or obfnerhenzayhchlprde withed-shlorobergoyl shinndaivatemBi gavea  were

ted b L e o_ i | bed i
separ at ed bypfikasle 6M500RhIFoBEAY0y))-6-methoxy-2 meﬁg}gmﬁ%ﬁ}@%ﬁ&dﬁ h ﬁ In

Exanpl e 2 above, t. substitut 4- | uor Z0 )
2-f1 uor obenzwﬁ %ﬁ*’-shfoereﬁwoyﬁbgggcdrgm@-alet{wf’sul oRymanhthalene which
5- (2-f lsuor obgfze sk a@mtﬁpﬁﬁsg-cﬂrgmatogﬁm.sul f onyl napht hal ene and

5- (2-fl uorobenzoyl) - 6- hydroxy- 2- met hyl - sul f onyl napht hal ene whi ch

were separated by flash chr omat ogr aphy 15 Synt.hesi s
of 5-(4-fl uorophePybceeldimgnys Heferilpédin Example 2 above, but substituting 4-

g;et hyl sulf onhhgg& tnhz%!yfgﬁoride with 2-fluorobenzoyl Igh}ogidﬁ in st(efpoé,l f(;)g\%] g Schene

Al um num chl miktiere(df 54 2¢fludrobénzopl)-B-mathagd®d to a sol uti on 20 of

2- met y- 6- r ed as
descr ing%d i ngge%g iﬂ@%@@?@%ﬁ%%&é‘&%&%ﬂ%ﬂ%ﬁ’&m ¢%‘ ogﬁ%ri de _
(1.65 g, 8. 4methyl-pulfanginaphithalemeowhhein werd Geparateiney ‘ion mixture

was heated a i 6 h, and then poured into 2N HO and
extracted in%%f%tlah%aﬁ%hyéhl oride. The organic |ayer was separated, 25

washed with water and brine,” and dried over sodium sul fate.
Purification by flash chronat ography g4 g of 5-(4-fluoro-

?22% ;1?52: L;) _nyl )-6-me Qgéye_mzs_ of Eti-?X-lﬂslijorogﬂgnﬁggwoxqg{)%fne%ﬁo:%y—%ql 'd
" methylsulfonylnaphthalene
(following Scheme D)

E
O\
N
o=y
MeQ. l N BN
PN\ SO;Me

Aluminum chloride (1.13 g, 8.46 mmol) was added to a solution
20 of 2-methoxy-6-methylsulfonylnaphthalene (1.0 g, 4.2 mmol) [prepared
as described in example 2 above], and 4-fluorobenzenesulfonyl chloride
(1.65 g, 8.46 mmol) in 1,2 dichloroethane (40 ml). The reaction mixture
was heated at reflux for 16 h, and then poured into 2N HC1 and
extracted into methylene chloride. The organic layer was separated,
25 washed with water and brine, and dried over sodium sulfate.
Purification by flash chromatography gave 0.1g of 5-(4-fluoro-
phenylsulfonyl)-6-methoxy-2-methylsulfonyinaphthalene as a solid
(16% yield). : '
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VIO 98/ 32730 ssr32732 | PETTERSIBIS06

- 44 - Synt hesi s of 44 - .

5- (4-fl uorobenzoyl) - 6- cyano- 2- napht hal “enesul f onam de [err] 5
Boron tribromde (55.7 m, 1Msolutign in nethylene chloride) _ was
added to a suspension of 5-(4-fl uorom;‘—6 met hoxy- 2-

napht hal enesul 8pntiesite of 5-(¢-flddrobienko 1)-Bmyamt@ia@§tmgﬁésm&xmlde
exanple 1], in nmethylene chloride (100 mM)Fat O [err]C. After 30 mnutes,

the reaction m xture was poured into
extracted into nethylene chloride. T
brine, dried over sodiumsulfate, and
The crude product was purified by ghyomat ography (silica gel,

gradi ent elution, 20-80% ethyl acetake /hexane) to afford 4. 0 g of 5-(4-

fl uor obenzoyl ) - 6- hydr oxy- 2- naphh 3 gnam de as a solid (83%1 5
yi el d). Step 2 iding (4.25 n, 52.1 mmol ). and
trifluoronethanesul fonic | 1.4 m, 26. 1 nmol ) were added to

a solution of 5-(4- 20
f I uor obenzoyl) - 6- hydr oxy- 2- napht hal ene-sul fonam de (3.0 g, 8.7 nmmol),
[ prepared as ribed in step 1 above], in nethylene chloride (50 m) at

0 [terrlﬁd fAfter 0.Born &iﬁmﬁ%gu%@'fhﬂlf mgr/ﬁsmoatﬂﬂﬁﬂllemﬁehb&}ﬁén&é) ng was
conti nue or_an i onal mn e C

coparared,  vaatisd o B ARRStsin o 3 BPEPbEIAVIRG SRR e 25

sol vent was maphthdlénesuifonantide d6\g 12 fangoldf [frepdrdd avdeberibed in- 6-

trifluoromet Q&%lé@?ygg%’cﬁﬂ%%’l‘&k&@?fdﬂ hA7aro%e. 22ARP 30’ hikdRed)

yi el d).
PCT/ EP98/ 0036be reaction mixture was poured into brine and the psoduct was

10 extracted into methylene chloride. The organic layer was washed with
brine, dried over sodium sulfate, and concentrated to dryness in vacuo.
The crude product was purified by chromatography (silica gel,
gradient elution, 20-80% ethyl acetate /hexane) to afford 4.0 g of 5-(4-
fluorobenzoyl)-6-hydroxy-2-naphthalenesulfonamide as a solid (83%

15 yield).

Step 2 .
Pyridine (4.25 ml, 52.1 mmol). and trifluoromethanesulfonic

anhydride (4.4 ml, 26.1 mmol) were added to a solution of 5-(4-

20 fluorobenzoyl)-6-hydroxy-2-naphthalene-sulfonamide (3.0 g, 8.7 mmol),
{prepared as described in step 1 above], in methylene chloride (50 ml) at
0 °C. After 0.5 h, 1N sodium bisulfate was added and the stirring was
continued for an additional 30 minutes. The organic layer was
separated, washed with brine, and dried over sedium sulfate. The

25 solvent was removed in vacuo to give 3.1 g of 5-(4-fluorobenzoyl)-6-
trifluoromethylsulfonyloxy-2-naphthalenesulfonamide as an oil (75%
yield).
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A m xt-ur eWs 98832¢32- f | uor obenzoyl )-6-trifl uororret hyI sul fonyI1’(53?9“"2””0“306
napht hal ene-sul fonanmide (1.0 g, 2.1 nmoMS Fprepared as described in
step 2 above,], potassiumcyanide (0.15 ng, 2.3 mmol), and 5
tetrakis(tri | phosphi ne) pal | adi urr( 0) i n dioxane (15 m) was
heated at re under argon. After , the reaction m xture was

cool ed to RT, pouleBikHEe ofr irid- aﬁmhem@ow&jtmﬂuqmeﬂml@ﬂ yloxyr2-
ethyl acetatggp Eb&a&h@aéulfodaaxﬁfe ves édrz f%ﬁfc’l)h[rp?gﬁ%!aﬁab ay! eggﬁbggqn

concentrated PR Vacuo. .The or ude product was pu
chr omat ogr apB%ER §rabeverds petaseiwm cyapi Q@ 401HE, Hdanmal) Jﬁi@(ane) and

then regryst eédrhmitﬁlbﬁ@hytﬁ% Hﬁ?é)ﬁaﬁaaﬁi&ﬁ(m ﬁﬂhﬁk&ﬁe‘?lé‘&nﬂ) whg5- (4-

f I uor obenzoy 6 f aI ene ??ggm de as a whiite solid
(54% yi el d). 48 TR n eé‘c%'&%ngig? cHheEapctioneixiiire waspove, but
substi tuti ngc&oled to RT, ﬁénfdd@fb@ﬂﬂfﬂébdﬁd ﬁwpf&dﬁcheaswébambw&nﬁaul f onani de

2‘22-5 ettt ol GEepin e TN Arad B LA pdate 984 0'°

mple 5  concentratedSymivhess.s Thie crude product was purified by flash

8 4 o S SN AL e e .

(0.78 m, 4. éhemweyrystabizedfeamtethyl acdtatée-hexaie o gite 0.44 g of 5-(4—

1 uor obenz o s M%@W‘“Z‘B’%W PR R es . ke folfd

chloride at 654%ryipk). After 0.5 h, 1N sodi um bisul fate was added and the

stirring was conti nued for an additional 30 mnutes. The organic WO
98/ 32732 PCT/ EP98/.0030Q6

- 46 -15 | ayiocpdingaandenceibed insKEample # ahoyabuL DU S e r

sodi um (4-fluorobenzoyl)-6-methoxy-2-naphthalenesulfonamide with 5-(2-

fluorobenzoyl)-6-methoxy-2- naphthalene-sulfonamide gave 5-(2-
fluorobenzoyl)-6-cyano-2-naphthalenesulfonamide.

20 Example 5
Synthesis of 5-(4-fluorobenzoyl)-2-methylsulfonylnaphthalene
F
0.
l NN
4 SO,Me
Stepl

Pyridine (0.74 ml, 9.2 mmol) and trifluoromethanesulfonic
25 anhydride (0.78 ml, 4.6 mmol) were added to a solution of 5-(4-
fluorobenzoyl)-6-hydroxy-2-methylsulfonyl-naphthalene (0.4 g, 1.2
mmol), [prepared as described in example 2 above], in methylene
chloride at 0 °C. After 0.5 h, 1N sodium bisuifate was added and the

stirring was continued for an additional 30 minutes. The organic .



sul fate. Weogsgryent was renoved in vacuo to give 0.62 g ofPCE/EPS00306-
fl uorobenzoyl )-6-trifluoronethyl -sul f en4é axy- 2-
met hyl sul f onyl napht hal ene as an oil. 5 A m xture of

5-(4-fluoro -6-1ri or onet on |

met hyl sul fo%y ﬁ %ﬁ g%?%ﬁ?ée%’ Wég’g (Pé’ g’él"mﬁ/ ‘%P%%é’?’@ﬁ sadium 1 i bed

|mn stzeg 1 albsxﬂ&}.}z f'ﬂlmdvantd*as(reﬁﬁﬁedim uﬁcﬂolhmgi%OﬁB@aoﬁiﬁg(&? ne(0.36 10
: no K T an S

(di phenyl pho%lpﬁl noé) %gﬁ?g@&@@%@g%ﬁ%{@ I'n DI\/F (10 m) was

stirred at rowthy ﬁmanlua thaﬁeme ag@m pilt he reaction nixture was

pouredsinto brine and extracted into ethyl acetate. The organic |ayer

was separated, dried over sodiumsulfate, and concentrated in vacuo. 15
The crude pre&#®2 was purified by flash chromatography (gradient

glt ut : on. é?afg% et hyimi\ﬁﬁ‘eadﬁvg ﬁ%%ﬁ‘e’%}z 1)¢k. gﬁlﬂaof&ﬁé Zgﬁ&@@%x&rzlm
met Kyl sul fon%‘ﬁgﬁg‘%‘ﬁ%@'&@a@gﬁh&ﬂ@&el@ 3 &3 ﬁ{?& E!nél‘;i prepare E$< stegexibed
Synthesi s of 1r55{e‘iri|d&ﬁ@p¢6k§ﬂ&|ém@(9m3%2 m&ﬁmbb)utﬁ@ﬂmaﬁﬁhédm@@ne [err]
(P(y)rggllrrhe (0. gg 21% grgnﬁ ..and téétglc;&g%ggﬁéggnesuh Omdcl%-bzs anhydri de
fl uor obenzoy(dxpﬁehyt#hnephﬁm?prdpdxfano‘ D(DlgL 0103piaintl) &III(DM(B‘ A0omIlwhe

mlhill engr gﬁ%ﬂdeéggf %gglﬁlrtl) ?zg{ere IF&’ r%% A}%tlé’r&(?p'?aﬁ%%gﬁufmé'ﬁé?asamunt s of

WO 98/ 32732 poured into brine and extracted into ethyl acetate. The organ®CId3EPo8/ 00306
énﬁ;d; ide - "as Mﬁéqggfr#’@ ‘g%‘é%g S°‘ﬁﬁ"?§ Smw dc%c?%#%e?.n‘?’t D@‘%Su' foni e
contintfed. AThercmude product was purified by ﬂash chromatograp y (gra ent

elution 10-30% ethyl acetate / hexanes) and then recrystallized from

ethyl acetate -hexanes to give 0.1 g of 5-(4-fluoro-benzoyl)-2-

methylsulfonylnaphthalene as a solid (48% yield).

29 Example 6
Synthesis of 5-(4-fluorobenzoyl)-6-cyano-2-methylsulfonylnaphthalene
F
7\
O =
NC
' N R
PNF ~s0,Me
Step1

Pyridine (0.38 m], 4.65 mmol) and trifluoromethanesulfonic

25 anhydride (0.39 ml, 2.32 mmol) were added to a solution of 5-(4- -
fluorobenzoyl)-6-hydroxy-2-methylsulfonyl-naphthalene (0.4 g, 1.16
mmol), [prepared as described in Example 2, step 3 above], in
methylene chloride (10 ml) at 0 °C. After 0.5 h, additional amounts of
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h, 1N -sodvwoedi32ssd f ate was added and the stirring was contiBGRERIBEGH306
an additional 30 minutes. The organic Jayert was separated, washed 5
with brine, and dried over SOdI um sul fate. The sol vent was renoved in .
vacuo to give Q

. fl | | -2-
met hyl sul f on§VHSW ; ‘%ﬁ@ﬁgﬂ@ a% lrjlr%t%‘i(‘)&?@@& éﬁf}&é%eth%%egu S %ghﬁ %yfgxy ?
A mhxlt glrJ ?f 8];1 (®:394nl,12:82 ui;mdbwleie ﬁdtledfahdeslrmm g&ﬁhd}ﬁmnhmg?;&er 0.5

t
o ot ep 1 anfv Al SO0 Hialekreintl plafa TR the BghRL Had ofiinted
tetrakis(trigh pﬂmbﬁiﬂnm)patdsadl‘hler(oﬁgam 1agexywas. &parrated), vmshed
di oxang, (50 Gl YAk d1S31 AN FAHMNRISICARI e AbEL: JAsTed NE IS

reacti on m xture was’c00 oure

was extract edaéua bo give/0.6:g of 81(4- ﬂum‘ebemgmlﬂ -6- tr@mromﬁxﬂsu&bnylmdy- -,
sodi um sul fa tﬁﬂ'ijs ﬂﬁﬁé product was
purified by ??eas (}ﬂr 0 B }?%eh?g glr%t(gg%’t | %@s 10- 60% et hyl

acet ate /hexane) and then recrystalllzed from et hyl acetate-hexane to 20
give 1.16 ¢ (4-fluorobenzoyl) - 6- cyano 2- met hyl sul f onyl - napht hal ene

as a solid i eld cee ing as descrjbed in Exanple
6 abovid bu§ su bsyﬁ {q}#wée ef 5-(4-ﬂuorobenzoy -B6- trqﬂugrome&xyisulfonyloxy—% w

(4-f1 uor obenmﬁh)y-l X aphrbEbény (4. 5%;532%@@)1&*1%@?@1 wh tdescAbed

5-b | h h | |

> (ool or oneh bR 1 %Wdr bepass fRarsRtds (FAT 10 5.4 mmplnendang

5- ( 2- f | uor ob¢etrakig(tfiphedylphosphiret)pylladiune(0)| (086hgH0.26n@mol) in gave

o beneon! . SR VA A AR 500 e, Aer 16, o

5- ( 2- f1%0r ob&aaetyon mx&mm mla&//tcsBrI‘f @oyred phtchbiinacand the product
respectivel yag extracted into. e'i;)ﬁ &@eﬂh Qﬁ'gﬁﬁictﬁﬂ *Qra@?ﬁqg Qvitnabove, but

substituting ot assi u yanl rinet alumnumin step 2,
gave 5- (4- 3§odium swiale e%%ypl}\c%ltﬁ%ﬁ m QG‘F\%Qh TRgRRTOREEh NAS ene.
V\D4g8/ 32732 purified by flash chromatography (gradient elutxon 10-809%/ tB98/ 00_?_36
fol | owi ng ar EPiASPbeREae) 5ad thep Faeantelize S EimAThY Bpgate hexane to

20 give 1.16 g of 5-(4-fluorobenzoyl)-6-cyano-2-methylsulfonyl-naphthalene
as a solid (63 % yield).

Proceeding as described in Example 6 above, but substituting 5-
(4-fluorobenzoyl)-6-hydroxy-2-methylsulfonylnaphthalene with:
25 5-benzoyl-6-hydroxy-2-methylsulfonylnaphthalene;
- 5-(4~chlorobenzoyl)-6-hydroxy-2-methylsulfonylnaphthalene; and
5-(2-fluorobenzoyl)-6-hydroxy-2-methylsulfonylnaphthalene,
gave
5-benzoyl-6-cyano-2-methylsulfonylnaphthalene;
30 5-(4-chlorobenzoyl)-6-cyano-2-methylsulfonylnaphthalene; and
5-(2-fluorobenzoyl)-6-cyano-2-methylsulfonylnaphthalene,
respectively.
Proceeding as described in Example 6 above, but substituting
potassium cyanide with trimethylaluminum in step 2, gave 5-(4-
35 fluorobenzoyl)-6-methyl-2-methylsulfonyl-naphthalene.
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5 conw&l 98i3T2a conpound of formula (1). PCT/EP98/00306 -

Tabl et formul ation The foll owi Agd8 ngredi ents are mxed intimtely
and pressed into single scored tablets. 10

Quantity per | ngr edi ent :
tablet, ny conpound of this invention 400
cornstar ch Example %0 15

croscarnel | ose sodi um . 25 | act ose
120 magnesi um st ear ate 5

Capsul e formul at | dhe2ipllowing argrrepresansativg phaymeaseatical formylatigns
i ntimatsel y apshiRafiff al tdnPpsund of formhalLd¢iyhel | gelatin capsule.

Quantity per I ngr edi ent
capsule, nmg 25 | conpound of this invention . 200
| act ose, spray-dried blet f ey magnesi um
stearate . ) % . . %% é%{ 32732 . .
PCT/ EP98/ 0038ke following ingredients are mixed intimately ar_aiga_ressed into single
Suspensi on f gégredatiabbets. The following ingredients are mxed to form
a suspgnsion for oral adm ni stration. 5 ~ Ingredient
Anmount e PO HA D et S R O 1mO—g
fumaric acid 0.5 ¢ Quantity et um
chl ori de . 2.0 g | _par aben
0.15 g 10 El%}%‘#e?\%r ahen ngwé%: 'ﬁ)%x a5 g
granul at ed sugar compound of this invention 25. 59 400 sorbitol (70%
sol ution) 12.85 ¢
cornstarch 50
15 croscarmellose sodium 2
lactose "120
magnesium stearate 5
Capsule formulation
20 The following ingredients are mixed intimately and loaded into a

. hard-shell gelatin capsule.

Quantity per

Ingredient ) capsule, mg
25 compound of this invention 200
lactose, spray-dried - 148
magnesium stearate . 2
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Veegum K @apsizbi [t Co. ) : 1.0 g PCT/ER98OI05ng

0.035 nl 15 col ori ngs . - 49 - 0.5 ny
distilled water g.s. to 100 m .

I nj ectabl e formul ation ﬁ Thee f ol IEovvi ”ﬂ !i.ngr edients are mxed to
forman injectable 20 for 10010 9 | ngr edi ent '
Armount The foldowing migxedietissare mined dio form a suspension Fo# orgl
sodi um acet a solution, 0.4 M 2.0 M 25 HC (1IN) or
NaCH ( 1N) hmliisetheidil g.s. to suitable pH

water (distilled, sterile) g.s. to 20 m WO

98/ 32732 . PCT/ EP98/ 00306
- 50 _% Ingredient lohibition of COX | ﬁ\rAWIF inwvitro

The COX | and COXchdipoahtbift hiy iadeéntién y of conpounds off g fis
invention in vitr was.det’:}{m' ned using partially purif'b gCOX | and 5

COX Il enzynes, plEPFEdae described in J. Barnett et.Y® &, Biochim

Bi ophys. Acta, 1286diuldCehldpidel994) . COX2l0 gnd COX | |
sanples were dilu ¢ th Tyis-HCO buffer ~ (50mMM Inks-HA , pH 7.9)
containing 2 mM Eﬁhﬁé’afﬁ%ﬁl ycerol and 10 reconst;{gtlht%d by incubating
first Mith 2 nM pipeopy! parabenni nut es and t hen w OIOSlgm cronol ar
hematin for an addi.tj Sominutes. 125 [err]l of e reconstituted
COX | or COX I e%é%%ges%%%{ncubat ed for 10 r2r|5hgu$es at room
tenperature in a Seehiteld70% eelubianh with the conpb8Ads of the

i nvention di ssol vegyelrin? ¥ PVhRREMiIOEcPVEO or the carriep d5 vehicles
(control sanples).. The, enzg‘r{e reaéti o%@'vv\gs initiated by é addi ng 25

[err]l of 1-[14 CF&vAEH&ionic acid (80, 000- 100, 000 cpm RS mdg
mcrong ar final eehae¢ngsati on) and the reaction was al

to
continue for an addithonal .45 seconds. The reaction was t.erm,pat by
addi ng 100 [e&x}d %@i@mtegnd 750 [err]ll wvater _An ;-\J_chlﬁn#p lﬁéﬁimr] 1)
of the 20 reaction mxture was |oaded onto a 1 m C18 Sep-Pak col um

\(MJt-rI; - Baker, Philli psbur g;L QLJL) !Y\:hlfgh gfai.ggen previ ously washed

The following ingredients are mixed to form an injectable

20 formulation.
Ingredient Amount
compound of this invention 0.4 mg
sodium acetate buffer solution, 0.4 M 2.0 ml
25 HC1 (1N) or NaOH (1N) q.s. to suitable
pH
water (distilled, sterile) . q.8. to 20 ml
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m net hanwoesst7xui li brated with 5-6 nl distilled water. EFFFEAHRBES-
praducts were quantitatively eluted w-t$03 ml of acetonitril e/ water/
acetic acid (50:50:0.1, v/v) and the radioactivity in the eluate determ ned

25 in a scintillation counter. Conpounds of this invention
were active in this assay. . COXlnhlbltory activities
(expressed as I (err] Ink Danitcauméreg 50% i nhi bition of

Lhe COX enzyme rfg) e@x’xandcoazsﬁavl bithky 3005 WP ol &9 ¥hik Vet on

and i ndonet hacin a
SUBSTI TUTE SHNERt{ORUIEVEE) Was determmeéatsmg partially purified COX I and
PCT/ EPQ8/ 003

PO 38 o | @@X I enzyxcr:xce)s, ?repared agD%escnbedd&(J | Barnett et. éllj gufchzm

I C[err] [err?mphye{éﬁa} 1209, 130- 139(193463[ err],[err]M | C[err] [err] M.

0.51 646

4 2 8 0. 84
5 0 46 COX Ian COX II sgmples were gggited with Tris-Hél ggﬂ’er
14 637(51)mM Tris-HCl, pH .89 contamn?éZ mM EDTRGRd 10% lyce(a)rol 4n63
2(5) 10 ¢ Ogeconshtutegbggncubatm@grst with 2ﬂ@gphenol for 5 mlgugqf and
42 40 ﬂlen with 1 Rié¢romolar heffhtin for an atditional 5 mmute@. 325 ul of
gg’ 3 0 Othe reconstmgte?d COX1 or](géX II enzyga,g Yere premcubateld gor 10
66 100minutes at rgom@ temperatux®lin a shak$dg water bath withothyy
?rét haci 90. Bompounds of tR¢€ inventid'@fsolved in%245 ul of DMSO orthe carrier

15 vehicles (control samples). The enzyme reaction was initiated by

adding 25 yl of 1-[14 Clarachidonic acid (80,000-100,000 cpm/tube; 20
micromolar final concentration) and the reaction was allowed to
continue for an additional 45 seconds. The reaction was terminated by
adding 100 pl of 2N HCl and 750 ul water. An aliquot (950 ul) of the

20 reaction mixture was loaded onto a 1 ml C;g Sep-Pak column (J.T.
Bé.ker, Phillipshurg, NJ) which had heen previously washed with 2-3
ml methanol and equilibrated with 5-6 ml distilled water. Oxygenated
products were quantitatively eluted with 3 ml of acetonitrile/water/
acetic acid (50:50:0.1, v/v) and the radiocactivity in the eluate determined

25 in a scintillation counter.

Compounds of this invention were active in this assay.
The COX inhibitory activities {expressed as ICs , the
30 concentration causing 50% inhibition of the COX enzyme being

assayed) of some compounds of the invention and indomethacin as a
comparator, were:
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edemn in the rat,
Wnter C. A et al

Carr

Anti-infl ammat ory XETVEHAISN)0306
The anti-inflamatory activity of conpogipds of this invention
determ ned by neasuring the inhibition of carrageenan-induced
using a nodification of the nmethod described in.
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The anti-inflammatory activity of compounds of this invention

was determined by measuring the inhibition of carrageenan-induced

paw edema in the rat, using a modification of the method described in
Winter C. A. et al., ,Carrageenan-Induced Edema in Hind Paw of the

10

Rat as an Assay for Anti-inflammatory Drugs® Proc. Soc. Exp. Biol.

one of
%
g/ Kg

Med. 111, 544-547, (1962). This assay has been used as a primary in vivo
screen for anti-inflammatory activity of most NSAIDs, and is
considered predictive of human efficacy. Briefly, test materials were

administered orally to female rats in a volume of 1 ml prepared as

15

solutions or suspensions in an aqueous vehicle containing 0.9%

sodium chloride, 0.5% sodium carboxymethyl-cellulose, 0.4%
polysorbate 80, 0.9% benzyl alcohol and 97.3% distilled water. Control
rats received vehicle alone. After 1 h 0.05 ml of a 0.5% solution of
Carrageenan (Type IV Lambda, Sigma Chemical Co.) in 0.9% saline

20
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was injected into the subplantar region of the right hind paw. Three



4 10 WO 983271 92 30 19. 88 PCT/EP98/00306- 3y

27.49 ~ 93 30 -6.25 - 52 - 17 30 19. 56
95 30 15.5 20 30 33. 85 96 -

gg 1‘;’8 hoygs later the rajg were eutl)@.mze% inpa ¢3%bon dioxide a%mosphere,gg 130
30 Hidd paws $@re rem@¥edhy severing at the tatso-crural jointhianidtthen of

Chi s nvent Abf THE Figekats frors waighed. The lmleeais%tgéﬁ&%*iﬁ%?pa!aé‘ﬁﬂé. " E2)

synt hesi s |mamb1van’ehle ieﬂsmmsnbzamed for each minimdl lapdt the mean

t
car r ageenan-ackyced o ATURL0R LR UG The anBitRlonidlokf! . Using 2
., Sel ect i ve achivity Qﬁﬁw @Bt nstesinlois expressadonsithe perrent dnhibition of WO

98/ 32732 themcrease hind paw weight of the test relative t 'ﬁ@ﬁ?ﬁ 00306
- 53 - I nf tis 8é |“F11 tOCarraegegOup ralggugh nmat i on"
J. Piiased W&F P. 45, 753-755, (1993) and Masferrer, J. L., et
al . ,,Selective Inhibition of 1 nducible cyclooxygenase 2 in vivo is

Antlflarrmatory nd Non genlc Proc. E}é’ Sci. USA 91, 5
3228-3932, (19&#mPqUR Sh? iy dnyention yere §s g ingt ?éﬁ-‘i% in the rat and

the PGE2 levels in the a|r pouch exudate are measured by enzyne

coyerry o] m e e BrinteRaliad) iRk Tl Bt et Tbnitdnet , 20 m

of sterili zesbnae thhendempaan;hsmfthendﬂnhmwem the proxi mal area of the 10
dorsum This injection of sterile air causes the creation of a

subcut aneous "air P te——Hre—rext uu_y, -t +O—t—of—sterile air
was injected into tFeomgv Pesey [f orgged aogpm SDaget He ggane

techni que. The test {materigpls %r? admi n| stered orally 5‘ g vel unme of
1m / 100g body wei ghtl a# sol®&f QbItiqR pon&; odOErAg finkibitiend 15

vehi cl e containing (. 9% sofi ym cg‘l 8@%{ 0. ¢ sjodi 4gm dardeyey met hyl -
cel lul ose, 0.4% pol isorbate 80 Penzlyl al clobol add 97 3%wat er.

Control rats receivdd vghi £l gqpal ohezsﬂter @p ni nuges,| Sigwg off a 0.5%

-

G D

5 30 2749 B3 30 6.25

17 30 19.56 95 30 15.5

20 0 33.85 %6 30 38

64 6 0 | 9 30 40

65 12 30 90 10 - 38

66 12 30 104 30 3
15

Example 10
ibiti icosanoi thesis in viv
The activity of compounds of this invention in inhibiting in vivo
eicosanoid (prostaglandin E,) synthesis in inflamed tissues was

20 determined by the carrageenan-induced inflammation (air-pouch

model) in rats, using a modification of the method described in Futaki,
M., et al., ,Selective Inhibition of NS-398 on prostanoid production in
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sol uti on wiossmrrgeenan (Sigma, Lanbda Type 1V) was i nj ect ®ETERI00306
the air pouch. The rats were euthani zeds® or 6 h after the conpound 20
adm nistration. 10 m of a solution containing 10 ng/l of indonethacin

d 5.4 mM EDT, 0..9% st | to th
Douch: the cIATRRHEEBHE (hFab AT oRR e AL R A 9 eat .
TheI t ot Sl fexE’ﬂarm \Rﬂarwmkmdsﬂggcz&-gﬁﬂE(L]lm%)Taﬁmm& \Akgﬁ eSt a{( -
analyze or | ter er oe lve
B aghosti o ~SierRe TRRRIERS oFRduible SraTa RS RS St Vo Ry
Engl agd Nucl AmtiflReseratoiy aBnﬂsNumMro@_enmf‘ d@rothd\ﬂEmmﬂ)Scz USA. 91,
accordien to {
concent rgt i oﬁgﬁgﬂ&é@#e ca %lést%’&dh'ﬁ gagﬁhd &t %ate%yx]%he rﬁ!.ﬁgnd
anti -i nf | ammtheRcBrlavels in the auspoudt exu@ue are mepsersgehy anzyme .
percent i nhi Mﬁb&%@a?% ”ﬁfalé’?aﬁ%‘w%ﬁ@ ah%§£he@b &'dpuéﬁkaé bbfizd o the

control group. nven I on we Ive in this
assay. 35 CO2:0; mixture and subsequently anect@mwgm@WEme&@_@ 26)

WO 98/ 32732 of gterilized air under aseptic conditions, in the proximal Bfd4 6P %§é00306
54 - T an_t’l-l nf Péa ry.activities %expressed as
i nhi bikd on O\d%?‘%m B%F@‘é‘?ﬂs the seaadiossof de conpounds of

this inventi Qﬁbé\ﬁ'&neous "air ﬁé'@éf?‘t ITBlké MeR6 dayC anRtiRdro10 war 6F stenle air

ﬂ::ﬁbl ti E(r)] © was 1n3ected mﬁcb Fkﬁ prpmqu % Eog*ﬁled pouch using the gam rrg/ glo

92 9technique. THe test mdi8ridls were administered 4rally in &0volume of 74. 6
24 9.01(1m1/100g ﬂsgdf Wei%t as solut'ichs gr%uswig)gs in an aé{;:Séo%s 3 96
90 15 vehicle 28ntaining 109% sodiuOchloride, 0.5%0sodium carl®xymethyl86

cellulose, 0.4% polysorbate 80, 0.9% benzyl alcohol and 97.3% water.
Control rats received vehicle alone. After 30 minutes, 5 ml of a 0.5%
solution of carrageenan (Sigma, Lambda Type IV) was injected into
the air pouch. The rats were euthanized 3 or 6 h after the compound

20 administration. 10 ml of a solution containing 10 mg/l of indomethacin
and 5.4 mM EDTA in 0.9% sterile saline was injected into the air
pouch; the air pouch was cut open; and the exudate was harvested.
The total exudate volume was recorded, and the samples were
analyzed for PGE; and 6-keto PGF; by ELISA (Titerzyme ’, PerSeptive

25 Diagnostics, Boston, MA) and TxB, by radioimmuno assay ( New
England Nuclear Research, Boston MA, Catalog No. NEK-037),
according to the manufacturer's directions.

The mean concentrations of PGE; were calculated for each group.
" 30 The anti-inflammatory activity of test materials is expressed as the
percent inhibition of PGE, formation in the test group relative to the
control group.

Compounds of this invention were active in this assay.
35
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64 WG 98327350 100 3 63 PCT/EP98/0030635
2 50 104 1 . 546.5 . 66 1
50 | ndo- 2-5 >70% nethacin 5

Exanple 11 . . . Anal gesi c_Act.iyi.t. )

The anal gesi ¢ actPARt-ipflappatasyastivities fexpre qﬁﬁ%@%‘ﬂ“’h@ﬂ@@ air

det er mi ned bpouch BB, fordhdtios) efwonoé of bige smhpodnds of thisctvention and

Randal |, L. Q. Selitto, J. J. A Met hod for Measurenent of

Anal gesi c Ac{’jr(%ﬁlﬁgﬂbaﬁ"llrﬂsl 3#88‘%"&&?&“’,”% ch. Int. Pharnmacodyn.,

CXI, 4, 409, (1957) and Gans, et. al., ,, Anti-Inflammtory and Safety

Profile of DuP p Nov | 'y Ef T egt osfagl andijn Syptheqdi s

| nhi bitor", J. Pﬁé?%%l. g?sg her.‘?f‘JE 254, @ﬂjg 188#03(919 0).‘%I n ﬁhi s 15

assay, the mal ef Spragud BegikKy |rahibiten ¢ i nj ect ed] wglK@. [LInHibitfon30%.

brewer's yeast | n dgiorfi zed watler (SI gng, St9 Louf s) ohn the %Bpl gnt ar
e

region of the Ibft hind fod®. Afte®2 h] the®test{mt®rials
Al [y i n

adm ni stered or
or suspensions |
chl oride, 0.5% podildm @

I BTN Tl

ul 098 0. f1% pdl yspr bagle 8(,
0. 9% benzyl al cphol,,and 97.,3% trol_yatsS|recgrvegd v Cl
al one. After 1 Lml i m:lrl- on he . nl ot fArmhi sill e

Anal gesy- Met er "’UggzﬁaBiﬁcl?)giTOal Resﬁmeh Appaggatug ltaly,{ Modgg #

SUBSTI TUTE SHEE ( LE |£0) 9d/ 32
PCT/ EP98/ 00306 | 0.5 8 106 3. o . 8 7200)

and nmechani cal foras was applied t@ot he jdor go4n of {t hejrat]s 765 hi ndpaw.

Conpounds of thg Tnyentjron el acrj.ve 1 NS assay. The
anal gesic activ tyrh@f corrpoﬂﬁTds of ¥hi s Eﬁ'\‘b‘éntion rra@'sal sp 70% He .
det erm ned by uping ‘an Jadj uvant}i nduced jgidtheein s| pai n nmoflel in t he

rat, \Mﬁire' pain Ts assessed by the animal' s vocal fesponse to the
squeezing or flexing of an inflaned ankle joint, as described in Wnter

Example 11
Analgesic Activity
The analgesic activity of the compounds of this invention may be
determined by using a modification of the method described in
- 10 Randall, L. O., and Selitto, J. J., ,, A Method for Measurement of

Analgesic Activity on Inflamed Tissue“, Arch. Int. Pharmacodyn.,
CXI, 4, 409, (1957) and Gans, et. al., , Anti-Inflammatory and Safety
Profile of DuP 697, a Novel Orally Effective Prostaglandin Synthesis
Inhibitor“, J. Pharmcol. Exp. Ther., 254, No. 1, 180, (1990). In this

15 assay, the male Sprague Dawley rats were injected with 0.1 ml of 20%
brewer‘s yeast in deionized water (Sigma,' St. Louis) in the subplantar
region of the left hind foot. After 2 h, the test materials were
administered orally in a volume of 1 ml/100g body weight as solutions
or suspensions in an aqueous vehicle containing 0.9% sodium

20 chloride, 0.5% sodium carboxymethyl-cellulose, 0.4% polysorbate 80,
0.9% benzyl alcohol and 97.3% water. Control rats received vehicle
alone. After 1 h, the hindpaw was placed on the platform of a Basile
Analgesy-Meter (Ugo Biological Research Apparatus, Italy, Model #

SUBSTITUTE SHEET (RULE 26)



CA. and Nwwo9ss278¥, ,, Treatnment of Adjuvant Arthritis in rRGI/EPISN0306
Antiinflanmat ory Drugs Arthri t | s Rheusgs, - 9, 394-403, (1966) and 10
Wnter, CA Kling P J Tocco and Tanabe, K., , ,Anal gesic

activity of un 4- Di.f | uor gphenyl |i ¢, acid] in
Rats with Hy?é{}éﬂ |Iﬁe Eéoﬁ’ﬁﬁﬁ’ &’raéml?d:m ﬁ&a&?‘y B tRY ‘SPhar macol .
Exp. Ther., BﬂxﬂdpaﬁﬂB-(ﬁt&ﬁpoﬁW f the 1Bvention were acfive ihmTBgcalslayJ nvention
has been described in sone detail by way of illustration and

exanpl e, for purposes of clarity and understanding. It wll be
obvious to one of Thiei analgesictaetivity ohetmptrandsesf this inveatidnrmejfdlsat i ons

T is th be RgerebibeY hﬁ%?ﬁ%%b%éf‘%ééﬁﬁﬁﬁé‘ﬁﬁ%ﬁhéﬂ%ﬂ Bl b G b

i |l ustrativethegahovh en,aspmncxsu assesSetk by dbeanimal'sevocal responisaterthieon .

hould, th :
3 egg” ot oﬁr 8 Qéé‘mﬂg%lrg?él %%ﬁ%ﬂgé%ﬁ@cﬁs td?s&l?ﬁed in Wmte? ovet e
fol I owi ng apFefdeadcNasss( %n,o,ﬁ’éremtmenttmf quwagéégéhmseqwm with

to which Sucmmﬂﬁnﬂmoﬁ“bﬁgﬁ‘d ArRritis Rheutb 98353421@8 (1966) and
PCT/ EP98/ 003

d ai nsl0 %mter,lc.A. Kling Bl o Prrcgs Ddle M%Pﬁb?d ;{" »Analgesic
z [err] activity of Diflunisal [MK-647; 5<(2,4-DifluoropBenyl)salicyliecd@din A

:Mswe?eb(rjlnd i S%er‘ﬁt@g@ypgé&%%at ﬂg%bx g‘]’ﬁ%‘! 60@4“8?‘” I’l€5Ir,r] and %ér ?]r i's
hydrogen, al BHarrmazcohcBip. TRer., 211, 678-685(@9TOX epr esented by formul a (B),
(9, (D, or (B): [err]
15 The foregoing invention has been described in some detail by
way of illustration and example, for purposes of clarity and
understanding. It will be obvious to one of skill in the art that changes
and modifications may be practiced within the scope of the appended
claims. Therefore, it is to be understood that the above description is
20 intended to be illustrative and not restrictive. The scope of the
invention should, therefore, be determined not with reference to the
above description, but should instead be determined with reference to
the following appended claims, along with the full scope of equivalents
to which such claims are entitled.
25
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(B) WO 9%86)732 (D (B) wher eeCT/EP98/00306-
nferr] is 0 to 3; 15 Xis O or856 . Rlerr] and R err] are

i ndependently sel ected from hydrogen, alkyl, ‘ha#ogeﬂakkylm___ﬁﬁ_
cycl oal kyl, cycl oal kyl al kyl, acyl, alsﬁlthio,

cycl oal kyl al kyl t hi o, al koxy, cycl oal k : EE ymumw’m
hal ogenal kyl oxy, al kenyl, hal ogen, cyano nltro

-NR[err] R err] ere R I and pendent | y

hydr ogen, alkylwpor ac %}‘¥f¥£${%h§1 Fq??mhen they are adjacent to
each ot her forn1nethy|ened|oxy or et hyl enedi oxy; Rlerr] is

hydr ogen, al kyl, hal ogenal kyl, al koxy, c&cloalkyloxy

hal ogenal kyl oxy, al kyl t hi o, cycloalkylk io, nitro, cyano, hydroxy, 25

or hal ogen; WD 98/ 32732 Rl
PCT/ EP98/ 00306
al kyl, al kenyl, al kynyl, halogenﬁ2ku‘
cycl oal kyl al kyl , al koxy, al kenyl oxy,
cycl oal kyl al kyl oxy, hal ogenal kyl oxy, hydroxyal k
al koxyakkyl oxy, al kylthio, cycloal kylthi¢t) cycloal kyl al kylthio, 5
hydr oxy, halqgﬁlgf ﬁgano car boxy, al koxycar bonyl , acyl,

_C=
_OSON[O;{E re]”R][erA]xsmnlgR[ﬁﬁz- " CHUOND-, -CHOHY, -G NE ar@-rpar $0%ar re as

ly d d
E;F\(;Iggg; Kyl SWhERHna" F&F[ag ﬂteéér &h&é&r)gaghR éfl?ydrog?zkggéﬂhﬂé%hgen nitro,

or -NR[err]R[]éYdl]ﬂgeand 3!.1@371 orrpel is -Serr]Rerr] or

- S er nhNR erZ ifh gl P%Pfééented by formula (B), @Fr('ﬂ) bs (@):kyl, hydroxyal kyl,
al koxyal kyl , carboxyal k oxycarbonylalkyl,

Rerr] is hydrogen ‘al kyI or acyl; and Rl err] is hydrogen,
al kyl, hal ogenal kyl, cyc®bal kyl, cycl &l kyl al kyl, &% al kenyl ,
hydr oxyal kyl , al kox '
am noal kyl , aryl,
het er ocycl oal kyl ,

Rlerr] is hydrogen,

together with the ni en atom toywhi ch t hey attached nt
optionally forma hetekgcycl oam no group; and 20 t heir pharmaceutically
acceptable salts, pr odF‘ugs i ndi vi dual isoners, and m xtures of
i soners. (8) © ) (E)
where:
n'is0to3;
15 XisOorS;

R® and R’ are independently selected from hydrogen, alkyl,
halogenalkyl, cycloalkyl, cycloalkylalkyl, acyl, alkylthio,
cycloalkylthio, cycloalkylalkylthio, alkoxy, cycloalkyloxy,
cycloalkylalkyloxy, halogenalkyloxy, alkenyl, halogen, cyano,
20 nitro, hydroxy, or -NR’R'® where R’ and RY are independently
hydrogen, alkyl, or acyl; or R® and R’ when they are adjacent to |
each other form methylenedioxy or ethylenedioxy;
R®is hydrogen, alkyl, halogenalkyl, alkoxy, cy'cloalkyloxy,
halogenalkyloxy, alkylthio, ¢ycloalkylthio, nitro, cyano, hydroxy,
25 or halogen;
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2. A comgygdmccmmupl!g HI#MIHI" wherein Ais PCTANONNW06 | -,

-0-, - NR[ err] - 57 - 3. A conpound accordi ng
to claim1 or claim 2, vvhereinZis a group represented by formul a
(B) or (D). conmpound accordin an one of cl ai ns
1-3, wherei 30 is hy/sirpgenceb)yl aﬁ':enyl alkynyl, halosengﬂs« Hevlaccor di ng
to any one of cl oaukﬂa ! alkdxy, allcenylddeyHobteyloRF.e1 1] Reerr) o
Rlerr] is -SCIerr A conpound

according to cl a| “J halOgenal?‘WabéﬂBW%}ﬂWent ed by formla

g sz wher e RI[Er Ir] anfbxﬁlhﬁtylbxy,r slkylthio, cycldzdkywhﬁif;rﬁjclbaﬁ IQQkﬁﬁhid,Om
ydr og al Ky

oaI al kox or
-5NR[ erg]R[err] vvh1 ?ﬁ{ebﬁlbé @“ﬂ]"agﬁ‘@&alﬂf’ I;?{,Som@ =|s hydr ogen.

RN g-0cONRIRY SOsRM &henber ei n

U 1 R A i a1

hydr oxy, or 2- hydcynlp J or hiadogenalkyl; 8. A conpound according to any

vl cal koxy Ko- nyf BIEERS; o A Xg& Yy loldgeh, ierd B PRECR'®, satg, B KO
Rl err 10and AR err]lSa:Sdlzﬁnd@pe yﬂ';hsg%n al kyI al koxy, or
hal ogen. a}kgﬁ &g 8, wherein:

15 Rerr] is hy%r ogen }fe%%d:gfyﬁ § r'oxy, t oxy, Wor or cyano; and
Rlerr] is WCEF querr]NH[err] 10. A
e epandont | e f"e‘wﬁ@??‘o“kﬂhmgnm“ ALt bo o Thoro,
or chl or g.' YR¥¥i4 ﬁy&rogen r&lk}‘l rha.?ogema.lfﬁylh >::yclogﬁ:yrl cyéloalkylalkyl

15 alkenyl, hydroxyalkyl, alkoxyalkyl, alkoxycarbonylalkyl, amino,

aminoalkyl, aryl, aralkyl, heteroaralkyl, heterocyclo,
heterocycloalkyl, acyl, hydroxy, or alkoxy; or R and RM
together with the nitrogen atom to which they are attached
optionally form a heterocycloamino group; and
20 their pharmaceutically acceptable salts, prodrugs, individual isomers,
and mixtures of isomers.

2. A compound according to claim 1, wherein A is
-C=NOR?*-, -O-, -S-, -NR’- or C(0)-.
25
3. A compound according to claim 1 or claim 2, wherein Z is
a group represented by formula (B) or (D).

4. A compound according to any one of claims 1-3, wherein
30 A is -C(0)-.

5. A compound according to any one of claims 1-4, wherein
R? is -SO,R* or R3 is -SO;NR13R14,
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20 832737 Ngjito any one of cl ai ns PETEPISOUIGG-ci n -
R err] wo 3273i g a%ﬁgﬁg ﬁf’%g aggl .R%lerr] is at the 4-positrofn—er—.
Ygerekn R6 is gt tr = I 1 ;tNlhon and R[err] i s at !@mmﬂm' “T
: conpound agcor kng to claim er ein, i s cyan
Rierr] antrjrpR[ err] are v ?‘BB%\H“&&WEPEF‘“‘S @eﬂ?ﬁ?l gﬁ“’%’ﬁ’éﬁ& )2/ I ””m

met hyl sul f onyl napht hal ene. e corxpound accordi ng to
claimi, V\heZasragi[wm}epresmtadday formula (B) whaerb agdB ape Rlerr] is

fluoro nanel Yl}‘%,ei’e%}ﬁﬁé %’&ea%rh hycf ogen, aIkyl cycloalkyl, alkoxy, ethenyl, |,

met hyl sul f on

The conpound alngandnngNR) Wimete Rthenairld Iﬁmal]kyﬂ,sandR is lnrdrogen, R err]
is hydrogen, and Rerr] is fluoro namely, 5-(4-fluorobenzoyl)-6-

met hoxy- 2- napht hal enesul f onam de. 15. The conmpound, -
according to claifh1, @hemepoundaccordingdpahaim$ or clabm Gswﬂnyedemg&‘?ﬁ and

Rlerr] is fl iéQSQ)gf@ﬂng)’oréf}kﬁ k3 &sOJsmmRMRM RO AHR™ where R is

napht hal enesul f onam The conpound according to claim
1, wherei n Rr¥dyogens alkyl, hydrmmx?fhyrir@me]thyls fluoro, and R[err] is
hydrogen namely, 5-(3- quorobenzoyI) 6-

nmet hoxy- 2- napht hal_enesyl f onam d d according
to any Q)ne of claPrs 14%4CoOmARRR ﬁxccordmg fo any °n32fc§m&1~°gg% Q@(ﬁlééent ed
by formul a (D) where X is S and is |inked to A at the 2-position of

(D; and R eR']isdnydirBgeny a1kl ealkysly ogmidoalkoxy, 2-hydroxyethfloxy, Aydesggund

according to erej 7S err

-Sgerr]NR eP%‘}%eggf‘]Of C\%P Efana Ii?[% 4&&&?&%@ bﬂ[dé?ﬁnﬂ @H"@’dr ogen;
and R[err] i sllkoxjr, ag'ehalogbkyl hydr oxy, or 2- hydr oxyet hyl .

19. A compound according to claim 17 or claim 18, wherein Rerr]

i's hydrogen, alkylg, "al @ﬁ(mp%ﬁﬁhoﬂcl&‘&hg % Qpﬁ%ogyg}mgﬁfcy hydr oxy,

chl oro, or cyano.

15 R! is hydrogen, methyl, hydroxy, methoxy, chloro, or cyano; and R®is
-SO;Me or SOoNHs.

10. A compound according to any one of claims 5-9, wherein RS
and R are independently selected from hydrogen, methyl, methoxy,
fluoro, or chloro.

20 11. A compound according to any one of claims 6-10, wherein R®
is at the 2-position and R’ is at the 4-position or wherein R’ is at the 3-
position and R’ is at the 4-position.

12. A compound according to claim 1, wherein R!is cyano, and
R® and R’ are hydrogen namely, 5-benzoyl-6-cyano-2-
25 methylsulfonylnaphthalene.

13. The compound according to claim 1, wherein R! is cyano, R®
is hydrogen, and R is fluoro namely, 5-(4-fluorobenzoyl)-6-cyano-2-
~methylsulfonylnaphthalene.
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20 - wo9siRf2 ‘ﬂw m&ﬂ ing to claim19, wher ePOT/EPIS/00306 R3
is -S2Me ‘or -SJerr el er 5b J.S hydrogen, methyl, hydroxy,

met hoxy, chloro, or cyano : A pharmaceut i cal conposi tion
conprising a E@l rmaceutically éff ect i ve amount of a conpound
according in anj4one The compeurd siceerding taredaian ghavhereintRcid |y acceptabl e

non- toxi ¢ exfdtRb®P! R is hydrogen, and ﬁ%s ﬂuﬁr@%ﬁﬁfé‘lﬂ% m&-ﬂm%%hwyl%cowpound.

of claim1l wherein whi ¢

- 60 - met OXY' -'p)aphthak%&& D@‘%&ﬁﬁaound of the for mila .[err]
where R err], Rerr] and Rerr] are as defined in claiml1, with an

acyl ating 15agentmzzf cddp auha atcbrdih %Qﬂ&uh 1, vaﬁeie@ﬁ\tzhaa gﬁﬁﬂp under
acylatlng g} nd|t|o RZ |s as ndln almé

(5] 25 0011 RS ip by drust. Aul Korls TororpeReg, @tfﬁ?ﬁnz 16-PYang-2r ]
Rlerr] and Bh(plhlthalenesulfomxﬁm Compounds accordi ng
to any one of cI ains 1-20 for use as a therapeutlcally active

subst ance. ounds,.ac in o_any.ongy of clainms 1-20
for use in Rgtﬁter‘é%ﬂl%ﬁ?ngﬁc Wﬁﬁ?a‘ﬂﬁﬁﬁoﬁ wﬁ?’geéﬁg ¥%specially for
myosi tis, methoxys d ffhiosp, gmdiR mr’dggdrogemgasmdydﬁ’r(Btﬂuordbenzoy}J)-Eﬁ-and
al’thI’ItIS p (o ¥ na hth eﬁ&qﬂmaghfqarthrltls and osteoarthritis.

cedal o any on claims 1-20 for use in 15 t he
treat mant of an aut oi m‘rune di sease, especially for system c |upus
10 17. A compound according to any one of claims 1-4, wherein:

Z is a group represented by formula (D) where X is S and is linked
to A at the 2-position of (D); and R? and R® are hydrogen.

18. A compound according to claim 17, wherein R? is -SO,R? or
-SO,NR"“R" where:

15 R is alkyl; R™ is hydrogen; and R* is hydrogen, alkyl, hydroxy, or 2-
hydroxyethyl.

19. A compound according to claim 17 or claim 18, wherein R!
is hydrogen, alkyl, alkoxy, cycloalkoxy, 2-hydroxyethyloxy, hydroxy,
chloro, or cyano.

20 20. A compound according to claim 19, wherein:

' R?is -SO;Me or -SO3NHjy; and R is hydrogen, methyl, hydroxy,
methoxy, chloro, or cyano.

21. A pharmaceutical composition comprising a
pharmaceutically effective amount of a compound according in any one
25 of claim 1-20 and a pharmaceutically acceptable non-toxic excipient.

22. A process for preparing a compound of claim 1 wherein A
is -C(0O)-, which comprises:
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where R]‘,R2 and R12 are as defined in claim 1, with an acylating
agent of formula ZC(O)L where L is a leaving group under acylating
5 conditions and Z is as defined in claim 1; and

) optionally modifying any of the RY, R%, R%, R7, R® and R'?
groups.

23. Compounds according to any one of claims 1-20 for use as a
therapeutically active substance.

10 24. Compounds according to any one of claims 1-20 for use in
the treatment of an inflammatory disease, especially for myositis,
synovitis, gout, ankylosing spondylitis, bursitis and arthritis preferably
rheumatoid arthritis and osteoarthritis.

25. Compounds according to any one of claims 1-20 for use in
1$ the treatment of an autoimmune disease, especially for systemic lupus
erythematosus and type I diabetes.

26. The use of a compound according to any one of claims 1-20 in
the treatment of an inflammatory or autoimmune disease.

27. The use of a compound according to any one of claims 1-20 in
20 the preparation of a medicament for the treatment of an inflammatory
or autoimmune disease.

28. The novel compounds, intermediates, compositions
processes and uses substantially as herein before described.
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