WO 0034577 PCT/ EPOQ 10956 5-aryl-1H1 2.4-triazole conpounds as inhibitors
of cycl ooxygenase-2 and pharnaceutical conpositions containing them5 The -
present i nvephpisHel ates to S-aryl-1H 1,2, 4-triazol e CoOngreupdsineds0 @
process for their preparation and to pharmaceuti cal conpositions containing
them Non-steroidal antiinflanmatory drugs (NSAIDs) exert nost of their
effects through inhibition of prostaglandin H synthase (PGHS), which-

nmedi ates the conversion of arachidonic acid to prostaglandins. The first
committed step in this 10 process is the OX|dat|ve cycllsatlon of

ar achi doni ¢ aci Sarvir1B¢le224-trigl a2t medork Ol ¢ye Benase-edi&ti on to PGH2
at a second distinct bi nghamgcsi eontamimigghenknown as cycl ooxygenase
or CO, exist as two |soforms each with a distinct physi ol ogi cal role
(111a, T et at, Proc. Natl. Acad Sci. USA. 1992, 89, 7384 ; Holtzman,

H J. et af, J. BI prefhthivention Lolatehtto, 5-&3:143&124=Efa2délmpodﬂds,ho #£ancer 15
Met astasi s Rev 1994 13, 241). One isoforrn, COX,1, is consti-tutively
produced in PEcsssfordheyr IS?PWQ%%P@@ BhEmanspreal ompasitions comainng MM 1y ¢ he

mai nt enance of Qb RbroidRl kinfliifieG anldd NSO chélf kot StoipEip eaberd! 0od 1 ow

and gastric cytoprotection. sécond isoform COX-2, is induced by a

vari ety of i thréughniahibition sof mdsmgland@h Hapysthases R@HE)e whighgawediatee dhoonsi bl e for
t he high-1lev s fl ammati on
(Masferrer, gAnv T8I0 g%%é}la%d B d‘%@ﬁ%{%ﬁﬁ % %g hﬂ?&fg&{ﬁﬁéﬁg@a uf'glﬁ‘ 3228 ;
Vane, J. 1@t pdocesPisabe oXilfdtive cydliation &irachidbifc acdidPGE;] whith dtfpllowatD 95/ 15318,
W95/ 15316, US5434178, USH 3, US5504215 55084, nd _USH 10496
descri be 1, 5PYPHPHee ’W‘FC‘H%F&% Fls?cﬁn‘gé f%ﬂﬁ”ﬁ Hte vf&;)@ %ies. 25
Sorme 1, 5-di piaﬂmﬂ asléfciboyghndsé bR TOXE SxiSUE HvASisSBARD eidh with 2 diétiﬁbﬂg a

moderate Cox -2 inhi'b |to@_ﬁ activity and anti-inflanmmatory. potency, which

are not supplmsr@logml rolealln T RindRroantatl.| AgafaSeaUSAy 1961805 38aie been
descri bed i nggﬁ%%ége ag\lf@k} ?g%qplg%l%\g?, 1458 RdschhI TR VEfRY 34577

PCTI EPOQO' 109
15  Metastasis Rev. 1994, 13, 241). One isoform, COX-1, is constitutively produced in

a variety of tissues and appears to be important in the maintenance of normal
physiological functions including renal blood flow and gastric cytoprotection. The
second isoform, COX-2, is induced by a variety of inflammatory stimuli and
appears to be largely responsible for the high-level production of prostaglandins

20 that results in inflammation (Masferrer, J. L. et al,, Proc. Natl. Acad. Sci. USA.
1994, 91, 3228 ; Vane, J. et al. Proc. Natl. Acad. Sci. USA. 1994, 91, 2046).

WO095/15318, WO095/15316, US5434178, US5466823, US5504215,

US5508426 and US5510496 describe 1,5-diaryl-pyrazoles with in vitro and in vivo
activities. .

25 Some 1 S-diphenyl-lH—l 2, 4-txiazoles such as compound (a), having a

o modefate Cox-2 mhxbxtory acnvxty and ant1~xnﬂammatory potency, which are not .

superior to that of known ann-mﬂannnatory agents have been described in
Monatshefte fur Chemie 119, 349-353 (1998).



Cl. 3-cyano-1,5-di phenyl-1H1,2,4-triazol es such as conpound (b) reported
in Chem Pharm Bull, 45(6), 987-995 (1997) are weak and non sel ective
i nhi bi tors ovOeMENooxygenase-1 and cycl ooxygenase-2. 10 BCHERME109%¢ N\ (b)
Nomi 15 F It has now been found that sone 5-aryl-1H1,2,4-triazole
conpounds are surprisingly particulardy selective and strong inhibitors of
cycl ooxygenase-2. Accordingly one object of this invention is to provide
5-aryl-1H1,2,4- 20 triazole compounds, which have a potent and sel ective
COX-2 inhibiting activity. The 5-phenyl-141,B,4-triazole conpounds of
this invention are represented by the fg¥1 oW ng general formula (1) : R3
0S~p 25\ R4 R --<\ N\ R2 (1) in wh 3D R1 is hydrogen ; a
(Cl1-Cs)al kyl ; a halo(G -C6)al kyl ; nar & Phenyl optionally substituted by
one or several substituents sei:%dc_t_gc‘i‘f‘ omthe gr oup(azonsi sting of a WD
01/ 34577 PCT/ EPO6/ 10956 3 (Cl-"C4) a_hal ogen, hal o( C1- C4) al kyl, a
hydr oxy, a (Cl-C4)al koxy, an am no, = a Ny or di-(Cl-4)al kyl am no, a
(C -&4)al 1% yl carbonylam no, a (O - C4)al | )i ocar bonyl am no, a
(C1l- 4) al koxycar bonyl am no, a (Cl- C4)al Kexy }: car bonyl am no, a
Cl-4)al kyl snl fonyl, a (.Cl- 5 C4)al kyl sul fon m.n a net hyl enedi oxy, a
gi tro Zind ; @mo-ﬁ,s-diphegxyl-lH—1,2,4-t)riazolg.:s such as co%lllpound (lc))} rcportne% in %hem. y
Pharm. Bull. 45(6), 987-995 (1997) are weak and non selective inhibitors of

cyclooxygenase-1 and cyclooxygenase-2.
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It has now been found that some S-aryl-1H-1,2,4-triazole compounds are
surprisingly particularly selective and strong inhibitors of cyclooxygenase-2.
Accordingly one object of this invention is to provide 5-aryl-1H-1,24-
20 triazole compounds, which have a potent and selective COX-2 inhibiting activity.
The S-phenyl-1H-1,2,4-triazole compounds of this invention are represented

by the following general formula () :

Re A_o
S
25 \ R4
R? Na
<\
N-N_
R? )
in which :
30 R’ is hydrogen ; a (C;-Cg)alkyl ; a halo(C;-Cg)alkyl ; or a phenyl optionally

substituted by one or several substituents selected from the group consisting of a



RZ is a (Cl-C6)al kyl ; a (C3-Cs)cycloal kyl ; a phenyl or a )
phenyl ( C1- C‘él%lal kyl in which the phenyl is optionally substituted. by one "
or several Tuents selected fromthe group consi st iRCEED60/18956
(C1-A4)al kyl, a halogen, a halo(Cl- C4)al kyl, a hydroxy, a (Cl-C4)al koxy,
an am no, a nono- or di-(Cl-C4)al kyl ad no, 10 a (Cl-C4)al kyl carbonyl am no,
a (Cl-4)ai kyl t hi ocarbonyl am no, a (Cl- C4)al koxycar bonyl am no, a

(C1l- 4) al koxyt hi ocar bonyl am no, a (Cl- C4)al kyl sul fonyl, a

(Cl- C4) al kyl(éuCi)dkylk ahalpgen, &W4LHH@HMX§¢PX}& a(Ci-Ca)alkony.4n ao§nono ; or a

her et oar omat i di cal 5. ' N (o 1o NYdroxy ; a
(1 00) ol kasy ol 567 SCR S BHATOS" (o CaR Raindiop! f 110
(C1- C6) al kylGalkyithiptaibonytaming ( Gi- 6)-ElL)slkbiycabonyliming] amano (Ca

(Cl-C6)carb amno ;. .a (ClL- C6)al koxythiocarbonylamno ; a nitro ; or a
cyano ;: R4 i%g%h‘c'(‘l‘f ‘-°€ﬁ)’%ﬂ%ﬂ‘m‘,” an &m no{d?'(g)aﬁﬁ’i)ﬂ}[}x?yi di - @ci1- C&l)‘lal kyl anmino ;
a (Cl- Cg) aldpaikgRulemtansid, Hinethyedefibx f A nitdaidla by bonyl am no ; a (Cl- 20
C6) al koxycar bonyl am no ;. or aséc, - C6) al koxyt hi ocarbonylamno ; and its
phar maceut i cal éc@eﬁoﬁ%ﬂsbl@én Cs-Geyc > rhenyboy & plonyl(GorCaalkyl - C6) al kyl "

I S understo nj J C r L.h having 1
![O El (respegrgiv@)zﬁhgﬁg)b%g}’%gn%m gﬁbg &a}gstf(%pgogaér%g%f)g&nsg{a%tﬂ e;”hylg,
Eroplyl , id_sopclmg_lt_i frotmﬂ;el gr(obpodmnsigt}ns Ofeft(cpﬁ?f)plclgl,grh‘abﬁen, :{'Z!hplio@pgnt y![ 08

ex radi cal. e rm - al koxy" .or - C6). s.under st ood as
rrea%i ng a @Bﬁyﬂé&ﬁw% @"gﬁ’;‘?"& a{‘)éT”@df??ﬂ(W'l °'c#‘3{1c§i%’6ﬂ&m& as defined
above. Te terq,- éatbdndlansivio, ( GL- @@)mlmimaﬁ%ﬁfopo@ agc,neani ng a

(C1-4) or (Cl-Co)alkyl radical in which 1 to 7 hi/dr_ogen at ons have been
subst i t ut ed Cwatkexydagpopylaging, 4 po g fr-Sulstkexaiiorarbenylaging y a il e(G-

trifluor Oﬁewjéikylsﬁlf&xyﬁ’ﬂé{;ﬂ)hﬂﬁhﬂ% tnino, 8 mGRIEHet1dRY OF ik andPa

chl oromet hyl “or "a bronmonet hyl” radi cal or an amno. 01/ 34577
PCT/ EP00/ 10$%@0 ; or hesetogromatitieedisalsn” i s under st ood as neaning a chl ori ne,

e SBal WA OE PG o Wby 74 (oY Pt '
15 mono- or di~(C;-Ce)alkylamino ; a (C;-Cg)alkylcarbonylamino ; a (Ci-
Ce)alkylthiocarbonylamino ; a  (Ci-Cg)carbonylamino ; a (G-
Ce)alkoxythiocarbonylamino ; a nitro ; or a cyano ;

R* is a (C-Ce)alkyl ; an amino ; a mono- or di-(Cy-Ce)alkylamino ; a (C;-

' Ce)alkylcarbonylamino ; a (Cy-Ce)alkylthiocarbonylamino ; a (G-
20 Cy)alkoxycarbonylamino ; or a (C;-Cg)alkoxythiocarbonylamino ;
and its pharmaceutical acceptable salts. _

The term "(C1-Cy)alkyl” or "(C;-Cg)alkyl” is understood as meaning a linear
or branched hydrocarbon chain having 1 to 4 (respectively 6) carbon atoms such
as for example a methyl, ethyl, propyl, isopropyl, butyl, isobutyl, tert-butyl, pentyl,

25  isopentyl or hexyl radical.

The term "(C;-Cs)alkoxy" or "(C,-Cs)alkoxy“ is understood as meaning a
group OR in which R is a (C;-Cy)alkyl or (C;-Ce)alkyl as defined above.

The term "halo(Cy-Ca)-or (C;-Ce)alkyl” is understood as meaning a (C1-Cy)
or (C1-Cg)alkyl radical in which 1 to 7 hydrogen atoms have been substituted with

30 1 to 7 halogen atoms such as for example a trifluoromethyl, a 2,2,2-trifluoroethyl,

a pentafluoroethyl, a chloromethyl or a bromomethyl radical or an amino.



nmonocycljc hydrocarbon having 3. to 8 carbon atons such as for exanple a 5
cycl opropyl, cycl obutyl, cyclopentyl cyclohexyl cycl oheptyl or cycl ooutyl
radi cal . Thwdumm‘i het eroaromatic radical” is understood POI/ERBOANOPSGQ) a 5 or
6- nenbered nonocyclic or 9 or 10-nenbered bicyclic aromatic heterocycle
contai ning one or two heteroatons chosengfromN, S and O, such as for
exanpl e a pyndinyl, pyri dazi nyl, pyrazinyl, pyrimdinyl, pyrazol yl,

qui nolinyl, iso ui nol i n 10 ben2|n1dazolyl henzoxazq

benzot hi azol ylI , q’['hfti@ﬁ?l"g/ﬂﬂgcﬂrﬂém odyag geanipg 2 ehlgmng, %’H“'E%PPBB’&?&S of
formula (1) ?‘E&# in which : - R is hydrogen, a (Cl-C6)al kyl, a

hal o( CT- C6) a of a phenyl ; - R2is a (C3-C8) cycloal kyl ; a phenyl
optionally substTheJttenh BYCoBgcyaioalkel eisaundesstustt ias meanings @l sameradf r om t he

ﬁ;ﬁ?ﬁxﬁf’”i' ongeyelic hoeiaesreon bavieg i ooy o et i K8 R B o

(Cy-C4)al Irf,yl améﬁawl @adb INEciRpenanagtionikyl, cycloheperotlchélooctid yadidal | i n Wm ch

the phenyl is substituted by one or Several substituents sel eké{ed from t he

group consi stingThd termh{hstesiagomagic (rafical’) js prdarsteadyasamegmige &4 &F ikoxy ; or a
5= or 6- ”e”berﬁ}%eandﬁm !:l?c 3t }'fbﬁ]éhﬁ‘erﬁ%?ﬁdy&c %:Qnﬁﬁ@tlﬂe geOne or two

ni trogen, gen “at hydr ogen or alogen ; - R4
i S ? (042106) abﬂtaihmgamé 6iﬂfw641)m¥dn?>hls&hdlzsanﬁrbmrﬁ 1$0and (0, amchaaqur@xarﬂsipeci al) I Iyk I
preferred are oun s 0 nu C4) al ky
or a hal o(C, P ey V%’%&’%\e Wol%gmwigxgl éﬁﬂgg lé%”y preferred

are the qerrp%&ﬂﬁzdaioliloﬁem&ﬁzdm)behﬂom&ﬁ if@ol ?lsorﬁxdaibﬂﬁmadicahpt i onal | y

substituted by one or sever al substltuents selected fromthe group
consi sting of a Reefested gompounds of formula ) are thogedn whigha| koxy, a hydroxy, a

?IC} r CC)34) a?kS: g&l f gﬁ;iglhg&]ggéﬂ E%"‘%&*‘@nedl (gtkagﬁu*:}&r??ﬁg%meggec?al |y preferred
conpounds of f or ABf is a(C}-Cajcyslaatiybien Phﬁﬂmtzwa% subisituted by 9B&9F saYf#lt hose in
2o b b P BBl PHAAL S CTABRAERE 5 The
15 Cypalkoxy, a hydroxy, a mitro, a di(C;-Cyjalkylamino, a (Gy-
Cyalkylsulfonylamino, a (Cj-Calkylsulfony! and a methylenedioxy ; a
phenyl(Ci-Cq)alkyl in which the phenyl is substituted by one or several
substituents selected from the group consisting of a hydroxy, a (C;-Cy)alkyl and a
(Ci-Coalkoxy ; or a 5- or 6-membered monocyclic aromatic heterocycle
20  containing one or two nitrogen, sulfur and/or oxygen atoms ;
- R® is hydrogen or a halogen ;
- R*is a (C4-Cg)alkyl, a (Cy-Cy)alkylcarbonylamino or an amino.
Especially preferred are the compounds of formula (T) in which R is a (Cy-
Cs)alkyl or a halo(Cy-Cy)alkyl such as trifluoromethyl.
25 Also especially preferred are the compounds of formula (T) in which R? is a
phenyl optionally substituted by one or several substituents selected from the
group consisting of a halogen, a (C1-Cy)alkyl, a (Ci-Cq)alkoxy, a hydroxy, a nitro,
a di(Cy-Cy)alkylamino, a (C,-C4)alkylsu1fonylamirio, a (Cy-Cy)alkylsulfonyl and a
methylenedioxy.
30 Further especially preferred compounds of formula (I) are those in which R?
is hydrogen and those in which R* is a (C;-C)alkyl or an amino.



- 1- (4- met hoxy- phenyl ) - 3- met hyl - 5- (4- net hyl sul f onyl - phenyl)-i H 1, 2, 4-
triazole . )

- 1- (4- met h¥¥O0I3TRY| ) - 5- (4- met hyl sul f onyl - phenyl ) - 3-tri f PODERGSBOYISY| - | H 5
1,2,4-triazole

-1- (4- br ono- phenyl ) - 5- (4- met hyl sul f onyd - phenyl ) - 3-trifl uoronet hyl -1 H
1,2,4-triazole

-1- (4- met hyl sul f onyl am_no- phenyl ) - 5- (4- et hyl sul f onyl - phenyl ) - 3-

trifl uor onet hyl -Theifallowing qompguagdseare especially valuable :

- 1- (4- met hoxy- phenyla) el Ng¥e] Ay = S Bt L LR 60 t hyl - 1H
1,2,4-triazole. ?&_’%%ﬂg.}x%ge t)ln%%P&Pgﬁ%g%?lggﬁanggﬁ%%flwf%’g%orrpounds of
formula (1) are mmmlet oxic salts including (i) salts of conpounds of
formula (1) containing acidic rou f.or a al kal i t salts or

al kaline earth r’rgf(g'[mégqu?ﬂw&ig é@@@&?ﬂ?ﬂ%@%ﬁ%&"’%‘&f&@% itdal ts,

magnesi u sal ts ampds.gRkgleum salts, and also salts with pharmaceutically
acceptabl e quaternary ammpni umions Qr organic _am nes such as

triethyl anine, etlﬂmrmmmyw-(ﬂrm@hxlszﬂmﬁrnbﬁgbtl)cmuarﬁmréhy&ﬂal-t he |ike, and
(ii) salts of cqmppypgseof the formula (1) which contain basic groups, for
exanple salts with 1norganic acids such as hydrochloric acid, hydrobronic
acid, sul furic 20-(dmethylssifonylanincipienyb)e@peinethylsulfonyldphenyl)8he |i ke or with
organi ¢ carboxylic;acid s.acetic acid, propionic acid, glycolic
acid, pyruvic aci“af,’“%%“rs*%“éﬁg‘gf’a?ﬂﬁ% acid, fumaric acid, tartaric acid,
citric ag@ d, benaqiinelifoxgphenylys(4-smipcsulfonylphei@yl)-3-trifR@tnetiviitRNesul f oni c
acid and the like. L The conpounds of fornula (1) are useful for the relief
of pain, fever add*¥829f| anmation of a variety of conditions including
rheumatic fever mns pRRaBSticAfySiedptitRdsalt o teohipi o Fortie(T) Yhe! 2l

I nfections, common cold, |ow back and neck pain, dysnenorrhea, headache,

t oot hache,  Siondoxie salwdndledieg (3 salrsyof sompeunds of foramuly @) conjairiog @fidic art hritis,

including r tal L 1rd j 0] ' . .
{ ost eoartghr %’,Qg%ﬁﬁpk%k%fnﬁfl osﬁﬁgleéslg%irl\%?#ﬂng&l ?agﬁg‘?‘%lsa??gdm%ur sitis, 30
buns, i rli5ur isels, petassiurn salty; rhagnesiwnnsalits and)icalainm saltsdend alsomabe avithr es. | n
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triethylamine, ethanolamine or tris-(2-hydroxyethyl)amine and the like, and (ii)

salts of compounds of the formula () which contain basic groups, for example
salts with inorganic acids such as hydrochloric acid, hydrobromic acid, sulfuric
20 acid, nitric acid, phosphoric acid and the like or with organic carboxylic acids
such as acetic acid, propionic acid, glycolic acid, pyruvic acid, oxalic acid, malic
acid, fumaric acid, tartaric acid, citric acid, benzoic acid, cinnamic acid, mandelic

acid, methanesulfonic acid and the like.
The compounds of formula (I) are useful for the relief of pain, fever and
25 inflammation of a variety of conditions including rheumatic fever, symptoms
associated with influenza or other viral infections, common cold, low back and
neck ‘pain, dysmenorrhea, headache, toothache, sprains and strains, myositis,
neuralgia, synovitis, arthritis, including rheumatoid arthritis, degenerative joint
diseases (osteoarthritis), gout and ankylosing spondylitis, tendinitis, bursitis,
30 burmns, injuries, especially following surgical and dental procedures. In addition,

such compounds can inhibit cellular neoplastic transformations and metastasic



tunor grow h and hence can be used in the treatnent of famlial poiyposis
and cancer (colon, |ung, oesophageal and gastric cancers). The conpounds
of forrmul a MMQ01B4577al so be useful for the treatment of d R08{169%c| udi ng
pre-senile and senile denentia, and ijn particular, denentia associ ated
with Al zheiner's disease (ie. 5 Alzh&inmer's denentia). The conpounds of
formula (1) also inhibit prostanoid induced snmooth nuscle contraction by
preventing the synthesis of contractile prostanoids and hence may be of
use in the t ek growth ahd iymceeanbe hed,in gheoteatroent of familial polyposis apdra. By
virtue of their high cl ooxygenase- 2 ((.COX 2). Lahibit] | viik y and/ or
10 their sel E@P‘?’\(Fﬁ?ﬂ’g ?‘ﬁﬂﬁi’gﬁa?mf m@é&ﬁgg&@&g\gg%&%ﬁ%%xygenase- 1,
the Comounﬁﬁoﬁfﬂé‘o%fﬂdé@ 1ot the Rreftitent bt @brdéntia Snciudinkl presenile andsenile
conventional “hon- steroidal anti-inflammatory drugs (NSAlDs) Eartlcularly

wher e such ndementies sriddiml partigular, denrentiaassoeiatyd SyithAlZhsimersodiseist (1£: i ndi cat ed
such as ip patients, Wt |.C S Y -ﬁﬁg{t%ﬂgﬂteritis,

ul cerativ cghlhflﬂgr S\(I]&Fr\?glt!‘%imel ﬁnisﬂoglr?&svﬁft%ﬂ%{%@rags&}r rent” history of

gastroi nt e?]t inﬂﬁ%ed' gﬁdonﬂﬁ;usér?:b_cbhmdﬁmgy posyentinig I athe (syntur'vS'ﬁooﬂeT!ﬁmﬁl_ fcl udi ngl
anem a such as bypopr ot hronbi neni_a, .haenpphi r_ot her g problens
(i ncl udi ng tmnql& aa'f’ihﬁ@fet%aﬁéd’&e%ed“g‘?e ei“# @ffyﬁ@g@gﬁgﬁ,%{e Srgac rigon) :

ki dney di seap@olmdDsthindPai red renal function); those prior to surgery or
taki ng - anticoagul ants; and those suscepti bl e to, NSAl D-i nduced, ast hna. 20

Accor di ngly, anoBheirtuppf teir high cyelpaxygenpeeng (X2 PR GIVNANOE of t he
conpoundg,of f or mdl (o] | =Tl t4 A6xPpinaRl € @al ts for the
pr epar at ﬁgn Wgagg}ln'cr@)ﬁ%rngnh?ﬂr}]@eéﬁg{ F?E&\?ﬁez mﬂatxynent of cycl ooxygenase-
nedi at ed di seasgandeshHiminalal ) provs esefilsasaascaltemative it Fosiventiogak patat nent wi t h
NSAI Ds, and t hosge. advapt ageous t \ ich selegtively
I nhibits 255'@5%@%“%?"@%@?@#&'&%@%%@3&%@% lfﬂ\ﬁ/%%f [ on“%§|s§eg‘1‘§g| ates to a
net hod of tr gai-infamiAfrpbeye map bt icomedindiested aek us ém patEmsewdittapepticdi seases
conprising the admnistration to a sulg%ect Iﬁ‘ﬁ nged I hereof af a
t her apeut i camlegrse gpstits, vegionah fateris, BICCTRENS o RSy WFWR'!’J‘PSa"f N %P a
phar maceyki caldured 4ty 2 disiibubstihdl Ao, Glbideaing! bbbkt TBORes! any of

c |

t hese cycl ooxygenase ated di seases, the conmpounds of fornula (1) may

be admi ni st einetidingomemicasmsh a5 hypoprotyrombinsmiss hpgmophilia or other bleeding

problems (including those relating to reduced or impaired platelet function);

)

kidney disease (e.g. impaired renal function); those prior to surgery or taking
anticoagulants; and those susceptible to NSAID-induced asthma.

20 Accordingly, another object of this invention relates to the use of the
compounds of formula (I) or their pharmaceutically acceptable salts for the
preparation of a medicament intended for the treatment of cyclooxygenase-
mediated diseases, especially those diseases susceptible to treatment with
NSAIDs, and those advantageously treated by an agent which selectively inhibits

25 COX-2in preference to COX-1.

The invention also relates to a method of treating the above-mentioned
cyclooxygenase-mediated diseases comprising the administration to a subject in
need thereof of a therapeutically effective amount of a compound of formula () or
a pharmaceutically acceptable salt thereof.

30 For the treatment of any of these cyclooxygenase mediated diseases, the
compounds of formula (T) may be administered, for example, orally, topically,



WO 01134577 PCT/ EPOO/ 10956 7 parenterally, by inhalation spray or rectally
I n dosage unit fornmul ati ons containing conventional non-toxic

phar maceut 83§53 ccept abl e carriers, adjuvants and vehPETERWINEse dosage
forms are given as exanples, but oth dosage forns may be devel opped by
those skilled in the art of fornulation, for the admnistration of 5 the
conpounds of formula (1). The term parenteral as used herein includes
subcut aneous i njections, intravenous, intranuscular, intrasternal injection
or i nfusi oparertersly.chydshalationspray or atallyin desagevail fonmlations conteiming t he
conpounds of : I )..ar . | : . m. bl ooded

ani mal s suc ﬁo%gg%égéie,amﬁ?ta’f‘g, ﬁhagxﬁgéggﬁ cajégt %"J\ag’ést{l]egzéﬁ%e dgg‘?]“‘(y:@Ess ,aRleind t he
like. 10 A Wehitles Thede dosdge Fomishirs givew ssdxamples,ibai other dosagd fohfs mhp

pharmaceutical, conpositions, conmprisi a therapeutically effective anount
of a conpoufideyelopped by thesy ’?k)‘“"é‘r‘“éh%&%ﬁ@éé‘m%aﬁf {he AdMUBIBEANOB Ok 5| t ¢ her eof

as the agti ¥ ESHpSAEES BF forhifa Qpamq&m 'gﬁ@hteﬁprmq&a | Hfktn %gmeksi ng the
active ingredient" may be in a formsuitable for oral use, for exanple, as
tabl et's, tr sdicutaneduszigjeguens, dnfraveneys, imrapuseilary intastemad i injestiondios per si bl e
powder s or . | 81 r t | a1 | r syrups or
elixirs. Co%{pfgééﬁ ?e%%rg&ﬁ,[ %‘nga)&eagj@gr% tg? ;&Fatlﬁjxglfg %?l@m%é&,r%g %g%ﬁé‘gﬁgc? gor ding to
any nethod Kermata [patehmsefal in thertrdaheentraf wam-blaoded nimalsasudin as utices al
conpositions and such.c 0osj tions onprise one or nore agents

sel ected f rw’ﬂ‘ﬂﬁeﬁmﬁg‘fng?!#%i’%ag&& Bt ening agents, flavoring agents,
20 col orgpng agept surfhefl oBjes OF thidJinvaiftivh Stherdfoaé etatel QoPpiifina@utical
pharmaceutical | y_el egant”  and pal atabl e preparations. Tablets conprise the
active i ngr COMBIsitions Gomprizing raethergpewticalyncficslive ampunt af e campoxpd wf accept abl e
exci pients w6 | waa _ fretond . - These

exci pi ents nmay %e@%?igilg%@él%%rt ?e{’%g:ﬁs g‘ﬂ@ﬁg&g}se 5 c?ﬁ'm car bonat e,
sodi um car bonat ®he pharmacsuticat bmpesitions copprsing the activi ngredisnpmey pbat e;

granul ating.and disintegratin en for I orn starch, or

G o ach & e M 30 Ry &'t Wockes, ke s % ane

| ubri catisng or aije rsuspensions, dispensibte powadpne s wranales,acmilsionss thasd bc safei d or tal c.
The tablets n be _uncoated or .f1hey.may be cpated known t echni ques to .
dol ay " di o1 nEBEHETRBHER A6 Sy st Compastions Skt ff oGl SHEmay Pact and
thereby proptepfired a2ttding NG lan§CinkMBd R6¥Wn to the art for the manufacture of

pharmaceutical compositions and such compositions may comprise one or more

agents selected from the group consisting of sweetening agents, flavoring agents,
20 coloring agents and preserving agents in order to provide pharmaceutically elegant
and palatable preparations. Tablets comprise the active ingredient in admixture
with non-toxic pharmaceutically acceptable excipients which are suitable for the
manufacture of tablets. These excipients may be for example, inert diluents, such
as calcium carbonate, sodium carbonate, lactose, calcium phosphate or sodium
25 phosphate; granulating and disintegrating agents, for example, corn starch, or
alginic acid; binding agents, for example starch, gelatin or acacia, and lubricating
agents, for example, magnesium stearate, stearic acid or talc. The tablets may be
uncoated or they may be coated by known techniques to delay disintegration and
absorption in the gastrointestinal tract and thereby provide a sustained action over
30 alonger period. For example, a time delay material such as glyceryl monostearate

or glyceryl distearate may be employed. They may also be coated by the technique



30.a longer period. For exanple, a tine delay material such as glyceryl
nonostearate or glyceryl distearate may be enpl oyed. They may al so be
coat ed by t TEOPHEMRTI que WO 01/ 34577 PCT/ EP00/ 10956 descr PEEBPGOH0956 S,

Pat ents 4, 256, 108, 4, 166,452 and 4, 265,874 to formosnotic therapeutic
tablets for control release. Formulati &s for oral use may al so be
presented as hard gelatin capsules wherein the active ingredient is m xed
with an inert solid diluent, for ex cal ci.um carbonate, calcium

id anple, 5
phosphat e, or dtsadbadnin BS. Rateats #:256,408%14, 166450 2nd 4L60B 4 & formRSmotic v e
I ngredient is,m . Vi oil nmedium for exanple peanut oil,
l'iquid par afff@égglcﬁql%%wnoggbeg%ﬂs suspensi ons conprise the active
i ngredi ent in adnFottautations fol orabxed miagalss bepirtsaftbd a dard tgelatinwapsolest ur e of
o um car boxREEH e &P BEEIETIE PSSP LD LB Ryn DRy o7 Sadiple,”" SXATP! €
propyl net hﬁl C glibitmO&fvonafad ichiBfuml Phodpiiats, o Otaelin,NMH as BOft gllatifl @asuleguM
-tragacanth and gum acaci a; dispersing or wetting agents such as a
nat ur al | y- occwherneingthe hesivp fingredipat isfraixed withyater opan oih medivey for $XePIEat i on

products of ﬁ%%g{&ykigﬁgpg%?gqg%iw atty acids, for exanple

pol yoxyet hyl e ear condeénsation products of ethylene oxide
with long chain alfysoas issspersivni aompriseothe actimerihgredient in admixture with

hept adecaet hyl eneoxycet anol, .or condensati on products t hvl ene oxi de
with partial é’é‘i‘%‘F'gzﬁ‘ﬁFag{;éjﬂr tor WP@F‘E‘V %&qﬂ?ugﬁﬁspgnsf?&%“&ﬁ e§é‘3’ﬁm§s

pol yoxyet Ryl epg %ﬁéﬂdin@ @ﬁ@ol €t CexafpleC OBt atdafboxynicbicdislosd, et hyl ene
oxide with partial esters derived fromfatty acids and hexito] anhydrides,

for exanpl e paethyicelulese grmy-pepyRthssielotat odinm AlgiHteo RelYEMEbensi ons
may al so Conpgiéfcﬁid‘aﬂéegﬂﬁrn@ énth%&?ﬁﬁ?éﬂcia%ﬁperﬁiﬂéozeﬁé‘m&eﬁé%a@r n- propyl
e, ong& or re cofor

p- hydr oxybenz ing agents, one or nore flavoring
agents, and oaeawrallyocenrsngpioephatide, foyeeample ledithin, ercondensation predugtshari n or

aspartame. O ly su nsi ons Ve.be f.or nul b | ctive

i ngredi ent in® anz%?@geg‘g{ng%lvg%off:% a‘flgsl’ I}zgxaé APl %"r‘i{’%ﬁgg’"%*"rj&% I’VOZ oi l,
sesame 0i H50r c&fdeanatibn ploductOof tthylene eRidecwith laig chaincdliphaticl alephiols, fomr af fi n.
The oily suspensi ons nay cgnpri se a thi ckS}ni n exanpl e beeswax,

agent, for
hard par af f i ne¥#mplehepradegactipisneoxysrianplepr qopdeny HPg"%g%ﬂitﬁgyl?“ﬁﬁ ®set forth
above, and fl gyRraRfl AYLOESVERFroRSayrated dn aHeRi(8138ch as polyoxyethylene

sorbitol monooleate, or condensation products of cthylene oxide with partial esters

derived from fatty acids and hexitol anhydrides, for example polyethylene sorbitan
20 monooleate. The aqueous suspensions may also comprise one or more
preservatives, for exampie ethyl or n-propyl p-hydroxybenzoate, one or more
coloring agents, one or more flavoring agents, and one or more sweetening agents,

such as sucrose, saccharin or aspartame.
OQily suspensions may be formulated by suspending the active ingredient in a
25  vegetable oil, for example arachis oil, olive oil, sesame oil or coconut oil, or in a
mineral oil such as liquid paraffin. The oily suspensions may comprise a
thickening agent, for example beeswax, hard paraffin or cetyl alcohol. Sweetening
agents such as those set forth above, and flavoring agents may be added to provide
a palatable oral preparation. These compositions may be preserved by the addition

30 of an anti-oxidant such as ascorbic acid.



a pal atabl e oral preparation. These conpositions may be preserved by, the
addition 30 of an anti-oxidant such as ascorbic acid. WO 01134577

PCT/ EPOQ 10WB@/348K sper si bl e powders and granul es suit abl eciepodiosss
preparation of an aqueous suspensi on the addition of water provide the
active ingredient in adm xture wth di spersing or wetting agent,
suspendi ng agent and one or nore preservatives Sui t abl e di spersing or

wetting agents nd s end ng a are 5 ex ified by those already
ment i oned above: 'WB& ggﬁ suitaplg fo gBﬁP PRYS flavoring
and col ori NGughafdidi® by 'ﬁﬁ:\’adﬂhﬁﬁ &ewﬂé:e?x%@ihe ﬂﬂ“é‘chﬂ@@ﬂ lih GAMPAEPOSI ti ons
of the invention may also be in the form of an oil-in-water enulsion. The
oi ly phase mith taedéSPﬂQQEtelbIV@tmgl agm,r S@Pammge agentj qrd ine or merachis oil,

or a mneral_oil r . f.10 these.
Sui t abl e emﬂre?ewamﬁeg' %@éﬁ@p&%y ﬂgjtgﬁfrn y 0 cu%gﬁ%ﬁg%w es, for
exanpl e soy ehaﬁphﬁddeqlﬂidse ﬂreaajnmeﬁﬁdrfeﬂabum Additioral exeifients fo}e&ampld fromfatty

aci ds and hexital h dri des N for exa sqr bi t an nonool eate, and
condensat i ofVEFEUBE rglgap @QﬁFﬂaﬁﬁﬁﬁst ﬁ%ﬁ%th et hyl ene oxide, for

exanpl e pol yoxyghbyhimecenfii Qbﬁa?&bﬁﬂh@%ﬂlﬂ%&m&hﬁ:ﬁ%%%%%a' SO
conprise sweetening and flavourln 15 agents. Syrups and elixirs nmay be

f ormul at ed of ah oflviowiaten emylsioge Ahe 011! ahasemme@ vegetpble od) forrﬂi@pylbene gl ycol ,
sorbitol or | cent, a
o eser vat | viLE B Bfaraaifdl, b0k Bachyy I Tor Bl B6hiq BB S mBubS U

conposi ti0ongheseySuitable dmxlsﬂ'yntghagehrsrmpbe aatstaﬁy-lobamng Qahbspmﬁdembfce agueous or

ol eagenous suspensi sus ensi on na be for according to the
known art u§?‘ﬂ8 Q‘é%& éeﬁ%?rsﬁa EPCRATIvE n‘]fﬂb E‘S%Wf ‘gﬁ?& suspendi ng
agents whic meﬁmzenbﬁleaemtdx ré sofbidft mohbéleté, Sint lcBndenstivh zpbd@ctspr eparation
may al so be a sterjle injectable solution, or suspenS|on I n non-t oxi c

par ent er al | Pf 48& Spidapartial gesters yrith, ethyleng, xide, o5, exampls, pel Yayeéhyé‘E’Put ion in
1, 3-butane %&bﬂhﬂnono%ﬂ@%&gﬁé‘&na%ﬁ%@&lﬁo UeniPrist GPectiiath gfﬂh‘fﬁ%u%nﬁh' ch may Dbe
errpl oyed water, R nger’'s solution and an isotonic sodium chlorirde sol ution
can be rént |aem§%| I n addition, sterile, fixed oils are conventionally
enpl oyed as a sQl i ' Al u y bl and
fixed oil may be e od;‘gelgﬁig%%?[}% [ fégnmﬁ@&'kdikﬂ‘s“}é&&&é‘ egeold, FoH EXimpife

glycerol, propylene glycol, sorbitol or sucrose. Such formulations may also

comprise a demulcent, a preservative and flavoring and coloring agents.
The pharmaceutical compositions may aiso be in the form of a sterile
20 injectable aqueous or oleagenous suspension. This suspension may be formulated
according to the known art using those suitable dispersing or wetting agents and
suspending agents which have been mentioned above. The sterile injectable
preparation may also be a sterile injectable solution or suspension in a non-toxic
parenterally-acceptable diluent or solvent, for example as a solution in 1,3-butane
25  diol. Among the acceptable vehicles and solvents which may be employed water,
Ringer’s solution and an isotonic sodinm chloride solution can be mentioned. In
addition, sterile, fixed oils are conventionally employed as a solvent or suspending
medium. For this purpose any bland fixed oil may be employed including
synthetic mono- or diglycerides. In addition, fatty acids such as oleic acid find use
30 in the preparation of injectables.



synt hetic nono- or diglycerides. In addition, fatty acids such as oleic
acid find use 30 in the.preparation of injectables. WO 01/ 34577

PCT/ U00/ 1093® 018857The conpounds of forrmula (1) nay al so bRCTARRV/HOMt ered in
the formof suppositories for rectal a’dm' nistration of the active

I ngredi ent. These conpositions can be &epared by m xi ng the active
ingredient wwth a suitable non- irritating excipient which is solid at
ordinary tenperatures but liquid at the rectal 5 tenperature and will
therefore nmelt i nThéreompmmdsiof formelac@s may hko@ctﬁn@istagdéniitmmnn &uch

materials are for exarrpl e c a Qutter .and eth Iene For
topical use, CHRPQHE Fﬁ‘é B@qlqtrggon s‘glg{’ ﬁ @ﬁ‘? and t he
l'ike, conpri sicpg @sxﬁ‘&ﬂ%@ﬁm&d@ i (tﬂe)acﬁﬁﬁn@:@&bﬂ%ﬂaﬂnﬁt&bl&h@n—pur pose of
this appllcatlon t opi cal appllcatlon shaII i ncl ude nouth washes and

gargles). 10 Duiatige excipientswigeh istselid pousdingy toppsratepsobit liguidt e eeRlahout 140

ng/ kg of Egﬁ %&ﬁ

above-i ndig i%x\eegﬂ‘g%ta?%%%ﬁj%m%rg gﬁlfrllac ‘ﬂl"g d gE&fve%? ﬁlout 7 g per
patient per d&chiﬁﬁfcnﬂi&ﬁﬁér&xamplﬂbbWﬁrmdpuhgeﬂb&negfyeds| vely treat ed by
the adm ni stratlon of from about the co oung

1 to.50 .
ki | ogram of body ¥Rk {gpiFal &5, CErams, of FWP%F‘H&%F%WS?SS‘&BE}E{ to about
3.5 g per pat 'lﬁetwﬂa?hslﬁgxmﬁﬁ&ﬁero@hirmuﬁ(ﬁafmen&proybdqmpqre pwﬁise gffhisper day.

The anount of "act I ngredi ent that may "be conbined with the carrier
materials to ppmmwpwwﬁoedy@mMmumW%ﬁﬂnﬂeﬁ@m ng upon t he

subj ect tjpeat ed YT A anple, a
f or mul atlorg 20 |n en eES'F ?Jf:‘klegwggé?m ma[r?lcltuétrat ?ﬁ ?%;uh f/rxconprl se
from0.5 ngy tmoaygexgwpeadayl meuseﬁgﬁmdnmammmimw—mdtmtedmmn&prl ate and
conveni ent anmount arri e materl bout 5 to about
95 wei ght per(?ér?wte‘mmfﬁ abogb 2 B dik %gtft\'\?grperlgg e&é@e%ﬁﬁ c*'[fgéaé 'H

general |y Contimalihdmiomﬁp bfereﬁfaaxab@ufeatea tadmidisitation 0P fommabort oa(nt | ve
I ngredi ent, typl cally

: 25, 200 0 00 ng, 500
ngy, 600 ng, 80’0 S8 qfrth%wq#gd Pﬁr‘}tq“\ﬂg‘l ‘Eg"’%ﬂé’lgg't%g’%y’ \ﬁg?r‘g?“"eyhat t he
specific F&.ﬁ fn?,rtoaaBMutpf‘S g dﬁe‘t‘ |pﬁﬁent B@l‘t dd§Nprefirdtly 43P@Rdo UPPPe@ Vari ety
of. factors |nc i ng age,

patient per day.

The amount of active ingredient that may be combined with the carrier
materials to produce a single dosage form will vary depending upon the subject
treated and the particular mode of administration. For example, a formulation

20 intended for the oral administration in humaris may comprise from 0.5 mgto S g
of active ingredient compounded with an appropriate and convenient amount of
carrier material which may vary from about 5 to about 95 weight percent of the
total composition. Dosage unit forms will generally contain between from about
1 mg to about 1000 mg of active ingredient, typically 25 mg, 50 mg, 100 mg,

25 200 mg, 300 mg, 400 mg, S00 mg, 600 mg, 800 mg, or 1000 mg.

It will be understood, however, that the specific dose level for any particular
patient will depend upon a variety of factors including the age, body weight,
general health, sex, diet, time of administration, route of administration, rate of
excretion, drug combination and the severity of the particular discase undergoing

30 therapy.



general health, sex, diet, tinme of adm nistration, route of adm nistration,
rate of excretl on, drug conbl nati on and the severity of the particular

di sease un¥ &% @'81% 30 therapy. WD 01/ 34577 PCT/ EPO0/ 1098€T/ER0)18%56 present
invention further relates to processes for the preparation of the
conpounds of the formula (1). The conpBunds can be prepared by the

sequences shown below in reaction schenes I Il and M V\D 01/ 34577
PCT/ EPOO/ 10956 d1$ ml s, uSdwis RL ("~ KP 1 R3 3NHZ + o C /
' ,,NR3 4 9S(O “ﬁ invepjiqn fugthes relates tcwrpceseaqsfonhe mepmpomf o 7 K | 6

NH2 0 Nt 'f:ﬁﬁ‘bbﬁhds/of e@bAndth 7)./ The compounds can be prepared by the sequences

shown below in reaction schemes I, II and III.



R:( RB. ~~~ R 9n=0 lan 2 0 ~ "NFICOR NH2 Ni FtC3 R-(, Fri 4-N,
N R R Ib Ilc W 01/34577 PCT/ EPOO 10956 13 According to schene | the
starting naMQ0&#E7can be ami de derivatives of the for mREEPWIRSy can be
prepared fromthe correspondi ng cagboxylic acids by pro esses described in
the literature (foF®anple see Org. 3t h. col 1, 153). I'r 5
condensation with N, N-di net hyl -ani des di nethyl acetal, as described in
Synthesis, 119 1980 | eads to the N2-a@gyl -N , N -di net hyl am di nes S. The
condensati on of : i ives 5 wiRth¢hydrazines in a %gl NHsol vent (eg.
met hanol , et hang he‘d-g ke) yields the 1H1,2,4-tria conpounds 9.
One equival ent” of ah organic base is ddded if the hydrochiNegi de salt of
the hydrazine is %0 Bsed. The hydrazignds are nmainly conm&cially avail abl e
or are prepared fromthe corresponding anmines by nmethods known to those of
ordinary skill in the art (Advanced organic chem stry, Jerry March, WI ey,
1985). Then oxidatiopn with two egui nts of MCPBA in an'f’i‘znert sol vent
(e.g. chl oroforr’rjﬁi Ves the 1H 1,2; P8 e conpounds J¥H 15 According
to schene Il the a-ft'?/ng materi &'s c beC4l kyl i m dates2,or their salts.
The reaction of thepal kyl-im date with®he benzoyl chloride in a presence
of an organic base INke triethylanine |leads to the N-acylilnidate 6. Such
nmethod is described in Synthesis, 4834( 1983). The reaction is carried out
at room
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tenperature in a non polar solvent |ike nmethylene chloride, chloroformor
toluene. 20 The cyclisation of the N-acylimdate 6 wth hydrazines to give
the 1H 1, ZV,VQ.“.IB"SF% azol e conpounds 9 takes place at roonPEEERISAMSQr e

Wi thout catalyst in a non polar solvent |ike nethylene chloride. One

equi val ent of an organic base (like tpyigethylamne) is added if the
hydrochl oride salt of the hydrazine is used. The oxidation step like in
schenme | yields the 1H1,2,4-triazole conpounds la. 25 According to schene
1l the starting materials can be am dine derivatives 3 or their salts.

They are conmmer ¢ | {aﬁ&%% . . descri bed
in the literat u%ﬁ@%%%@hﬁ% ﬁ]g%c e s?ﬁlﬁé@%ﬁ%ﬂ%‘gggmﬁfggt es,

Wl ey, vol Zomuiialt Shey can3BO prepd@d )frond e carsespondingodarboxgliaacidedywi t h t he
am di ne derivatives i.§ carried t at roomt enperatyre J ol ar

sol vent (e. g’roq?és&ﬁgﬁsv%@eﬂﬁ‘ﬁ'@m%°§4“§11ﬂ§°ﬁ r@'@“ﬁ'nf‘ﬁr‘aljéﬂé&‘e_. The
condensatsi ORofdenkdidna Wit A MRTHetiyl-aMiddd difethR@Naedl, @8! @edeHBed® jhn t he
presence of an organic base |ike pyridine |eads WO 01/34377 PCT/ EP00/ 10956
11- to 1H- 1,Synthesis,i 418 (E98Qhnlsedsnies the NitasylN'aN rdimethylamidipesa Se Theef er abl y at

the refl ux uce of .a. pg! i ke (i oxi dati on
step like i ré’gat;%g&rr@h tFte§/h?eF%l§'Q€%3 %Ifiih ﬁ%&a%ﬁep@gﬁpﬁgﬁgﬁs(% The

treat n;eﬂt ofmdthemoR regtianelt ovy the Uikep yiekds the ViiH-h,2 4-tiazote asripd un'de@hﬂnbor?ng t5

gi ves e correspondi ng reatranged, sul fopi | i re converted to
the aryl sul*fBY&RpfEEn Eﬂ%@?ﬁ?@%‘fﬂ%ﬁ%&%ﬂ&ﬁ%ﬁ?&%ﬁ&g . B nethod are
descri bag@ byséd. G Bfdrazifies hrahinlydothnidielally Rralfgilé ar 4rd plephrcaltfmy e | etters,
35 (39), 7201-7204, (1954;. The ar Inet?ki?;l sulfonres Fge%aree depr ot onat ed

with a smal Icorrespeadiag gmings by seetheds tontgredh ominer ekl de the artow
t emper atur ¢ (hviheed Glgatil tlyilfly | R MBOh.\Wlky, | 10KS). THkn ekaldLQad! © {F eat ed

by triethyl borane at e nperature for ‘severa ours. Treat nent
wi t h hydr oxyeniequivalents lof MCRBA G @n dnert salvamt (egrblaseforme) gives the lHhe

aryl sul f onanj .Ih  The sulfonamdes |Ib are treated with the acetyl

chl oride i nTag%??aéggg?ﬁp?“g&%ﬁ've the acyl sul fonam des Ic. 15 The invention
w || nowsbe il | ustdrdingto Shethé B thosthting nppterislBph bs alkylilnidaws 3 or thleldAVPLE 1

salts. The reaction of the alkylimidate with the benzoyichloride 4 in a presence of
an organic base like triethylamine leads to the N-acylimidate 6. Such method is
described in Synthesis, 483 (1983). The reaction is camried out at room
temperature in a non polar solvent like methylene chloride, chloroform or toluene.

20 The cyclisation of the N-acylimidate 6 with hydrazines to give the 1H-1,2,4-
triazole compounds 9 takes place at room temperature without catalyst in a non
polar solvent like methylene chloride. One equivalent of an organic base (like
triethylamine) is added if the hydrochloride salt of the hydrazine is used. The
oxidation step like in scheme I yields the 1H-1,2,4-triazole compounds Ia.

25 According to scheme Il the starting materials can be amidine derivatives 3
or their salts, They are commercially available or can be prepared by processes
described in the literature (G.V.BOYD, the chemistry of amidines and imidates,
Wiley, vol 2, chapter 7, 339, 1991). The reaction of hydrazines with the amidine
derivatives 3 is carried out at room temperature in a polar solvent (e.g. methanol

30 or ethanol) yielding the amidrazones 7. The condensation of the amidrazones 7

with the benzoyl chloride 4 in the presence of an organic base like pyridine leads



1-¢(3-chloro 4-netbyl)-phenyl)-3-nethyl -5-(4-net hyl sul fonyl - phenyl)-i H
1,2,4-triazole a) Ethyl N (4-nethylthio-benzoyl)-acetam date 20 To an

i ce-cool stiWo@dIFdspensi on of ethyl acetani date hydrochl REWVERSOIBY g, 0. 65
nol) and triethylamne (175 m, 1.24 nol) in CH2CA 2 (1000 m ) was added
dropw se a solution of 4-nmethylthio-bengoyl chloride (110 g, 0.591 nol)
(prepared in situ from4-nmethylthio-benzoic acid) in CHZCI2. Then the
reaction mxture was stirred overnight at roomtenperature. The organic
layer was washerH-a{2{4atriasclecompdundrg. te md:ﬁonsaitulpimeptefdrdﬂ}eatethdr@v&por at ed

under vacuum The resultin esi due s_chr, a gel
using an 8/2 FW%PF[?PE‘?# S’P ﬁé‘?l%"t“ﬁwéﬂgﬂ’éaf’&t @g?ﬂpteeﬂqaé %8‘“& ve an
anmor phous sol i giefd hedH-P2 4 %azolENS gma@md vvas used for the next step
wi t hout furthgg‘epur%?efucatuonm b RS 1,30 (t, J = 7.2 He, 3H),

1.98 (s, 3H), 2.5TkestreaBhgnt oﬁtl@aqlmethylsume&larwzhmzbastzw wiethylborasg’ 5 = 8. 2

1 (5 Chl oFo- By Frtymali reiapti, Son e SO P ORIERR L) ) ,

triazole iA sobg,\gug&mﬁﬁdegttwlduﬁhg oniﬁah{?qlaidimauohmhyp)smmmodam (5 g,
21.09 nmo hl or 0- 4- nmet h h I d 4.5 ¢,
5320 mmol}’ aﬁescn&at%" pa LR st o DR REE Fr SBORIBEES 3525 i) was
stirred for \;\I%)hn@i Wé %Hﬁé?h @i}gnégqga@de ,ba,mg@dm awafiied with

wat er, dried h so |urh t e"and “evapor at ed under vacuum The
resul ting resexhcsswasbasdinlm@mhgagap@h@uChlond%ﬂﬂ%mra“ﬁ%(% 028 B2 ni xture

f tol Leth t | whi ch
vas oryor 2011 B ROGHT ife T dBg bty A, bl BF @by U end petfba) . W €
20\2362 (3.3|E_3|) g,w;%rdiﬁre m:mi&ﬁl(hourdﬂmm:ﬁﬁma)ydroxgamm-ﬂ -slienic 2idU8 (s, 3H),

. s, ,

1- ((3-chl or o- AO%FH?F’?&M??@?‘CSEMW‘%@‘(& met hyl sul f onyl - phenyl ) - 1H

1,2,4-triazole Toyge §ﬂf oirhides B are treated with the acetyl chioride in acetic acid to

1((3 chl oro-4-methyl ) -phenyl) - 3-net hyl - 5- (4-met hyl thi o- 15
phenyl)-1H1, gmmeracmlzvd @@eﬁlcg 10.9 nmol) in CHC13 (40 m) were added 2
15 The invention will now be illustrated by the following examples and tests.
EXAMPLE 1
1-((3-chlore-4-methyl)-phenyl)-3-methyl-5-(4-methylsulfonyl-phenyl)-1H-
1,2,4-triazole

a) Ethyl N-(4-methylithio-benzoyl)-acetamidate
20 To an ice-cool stirred suspension of ethyl acetamidate hydrochloride (80 g, 0.65
mol) and triethylamine (175 ml, 1.24 mol) in CH,Cl, (1000 ml) was added
dropwise a solution of 4-methylthio-benzoyl chloride (110 g, 0.591 mol) (prepared
in situ from 4-methylthio-benzoic acid) in CHoCl>. Then the reaction mixture was
stirred overnight at room temperature. The organic layer was washed with water,
25 dried with sodium sulfate and evaporated under vacoum. The resulting residue
was chromatographed on silica gel using an 8/2 mixture of heptane/ethyl acetate
as the eluent to give an amorphous solid (92 g, 65 %). The compound was used
for the next step without further purification.
"H-NMR (DMSO dg) : 1.30 (t, J = 7.2 Hz, 3H), 1.98 (s, 3H), 2.5 (s, 3H), 4.25 (g, J
30 =7.2Hz 2H), 7.35 (d4,J = 8.2 Hz, 2H), 7.85 (d, ] = 8.2 Hz, 2H)



equi val ents of MCPBA (6.3 g, 21.85 mmol). The reaction was stirred for 0.5
h at roomtenperature, then sodium hydrosul fite was added and the

resul ti ng WO was neutralized with NaOH. The or ganiPCTHRYEESRas
separated, washed with saturated bi cebonate solution and dried over

sodi um sul fate. Evaporation under 20 reduced pressure gave a light yellow
oil (3.5 ¢g). Crystallization fromethanol yielded a white solid (2.2 g, 56

%9 mp.156C. 'H NWR (CDC13) : 2.45 (s, .55 (s, 3H), 3. s, 3H, 7.0
(dd, 1H), 7bB (dd(3-chlsp-4-methy])-phenyh metgﬂ)ﬁ-ﬁzﬁ'aﬂgy‘gﬂ‘(ﬁ@nyw)‘%lé% fol | owi ng
conpounds WE.; %bt ai ned using the same procedure as in Exanple 25 1 but
repl aci ng t eag? -chl oro-4-net hyl ) - phenyl hydrazi ne hydrochl ori de by : -

j- fl ;J(ﬁr ?)- pEargolhkg;ogruizmyéN-(#m?th)ﬂﬂﬁhﬂmh#Wﬂﬂmgm 21.09 mmol), (3- dr

- met hyl - phe razine - en r - 2 ro-phe ydrazi ne
WO 01/ 34577 CHOFPL RSB Roswlbazii §§€'ﬁ%§%&pﬁgﬁyﬁhy§%‘gi 'ﬁ‘éBB E

4-tent - byt y kriegyeatinb Y35 adl, 28.31 mriolp i OBLOH qRY Inily s stimed for 1.5 h at

4- met hoxy- phenyi hydrazine 5 - 2, 4-difl uﬁéﬁ tRen | hydr.azj ne . -

4- i t r o- phe#RAPKIFAPEEANHE. Thexoreanicilayermsovss VF) y@?"‘-&z g withysodium

Tospect i ve SR HIABUREREA Gadef Ditunm: TR RSN RTURLw i ARtLaRIEGEL " S

1- (4- | uor o'opsiticy igpl Wingenh8/R ceixtare- ofseluenedathyl @estate gh theyalyent to giveasd-tri azol e

mo %?8% ( ;Fgr'\c'aww%w&) whick Wab Srystlitbed ot afiSopropy! ether 1 2eidrah yellbw4H) » 77
10  orange powder (3.6 g, 52 %) m.p. 100°C.
'H-NMR (CDCls) : 2.4 (s, 3H), 2.48 (s,3H), 2.50 (s, 3H), 7.0-7.5 (m, 7H).
()] 1-((3-chloro-4-methyl)-phenyl)-3-methyl-5-(4-methylsulfonyl-phenyl)-1H-
1,2,4-triazole
To a solution of 1-((3-chloro-4-methyl)-phenyl)-3-methyl-5-(4-methylthio-
15  phenyl)-1H-1,2 4-triazole (3.6 g, 10.9 mmol) in CHCl; (40 ml) were added 2
equivalents of MCPBA (6.3 g, 21.85 mmol). The reaction was stirred for 0.5 h at
room temperature, then sodium hydrosulfite was added and the resulting mixture
was neutraliied with NaOH. The organic phase was scparated, washed with
saturated bicarbonate solution and dried over sodium sulfate. Evaporation under
20 reduced pressure gave a light yellow oil (3.5 g). Crystallization from ethanol
yielded a white solid (2.2 g, 56 %) m.p. 156°C.
'H-NMR (CDCls) : 245 (s, 3H), 2.55 (s,3H), 3.1 (s, 3H), 7.0 (dd, 1H), 7.3 (dd,
1H), 7.45 (d, 1H), 7.7 and 7.9 (AB, 4H). _
The following compounds were obtained using the same procedure as in Example
25 1 butreplacing the (3-chloro-4-methyl)- phenylhydrazine hydrochioride by :
- 4-fluoro-phenylhydrazine
- 4-chloro-phenylhydrazine
- 4-methyl-phenylhydrazine
- phenylhydrazine
30 - 2-chloro-phenylhydrazine



15.M+ =.332. EXAMPLE 3 1-(4-chl oro-phenyl)

3-net hyl - 5. (4- net hyl sul fonyl - phenyl )-1H 1,2, 4-triazole mp.186C ' H NWVR
(CDC13) 2.50Vql§/3453F-I) 3.1 (s, 3H), 7.30 and 7.45 (AB, 411BCI/EP0G1083¢d 7. 95
20 (AB, 4H) M# = 348. EXAMPLE 4

3-nmet hyl -1 -(4- rret hyl - phenyl ) - 5- (4- met hyI soI fonyl -phenyl )-1H1, 2,4-tri azol e
mp.176C 25 ' H-NWR (CDC13) 2.4 (s, 3H), 2.5 (s,3H), 3.05 (s, 3H), 7.2 (m
4H), 7.7 and 7.9 (AB, 4H). EXAWPLE 5

3- net hyl - 5- (4- met hyBsbibfoephghylhpdeazine) - 1- phenyl -1 H 1,2, 4-triawie np. 146C 30

}H NWR (CDC13) 2.5 5 7.25-7.5 (m 5H), 7.7 and 7.9 (AB,
4H). WO 01/ 34577 P&M‘ﬁ%& d‘?#"";:;EXAI\/PLE 6 1-(2-chloro- phenyl)
3- et hyl - 5- (4- met hy kprinicophiehyliyigaite) - 1H 1, 2, 4-triazole mp.170C ' H NWR

CDC13) : 2.5 (s, 3 3 7.4-7.6 4 7.7 and 7.9 (AB, 5
ELH)_ Eg(ANPLE 7( Qmethoxy—phenyihydrakgm (m 4H), (

1-(3-chl or phenyCD%%@m%pgélgﬁéa{gﬁ%le sul fonyl -phenyl )-1H1, 2, 4-tri azol e

m p. 130C ' B NVR ( 3.05 (s, 3H), 7.15 (d, 1H),
7.25-7.50 (m 2H), - Fnitro-fenylhydrzites ( AB, 2H). EXAVPLE 8

1-(4-ter-butyl - phen¥|lmﬁuoro—pngnylhyd;amnmt hyl sul f onyl - phenyl )-1H1, 2, 4-
- 3, 4-dimethoxy-phenylhydrazine, and
- 4-dimethylamino-phenylthydrazine, respectively.

10 EXAMPLE2
1-(4-fluoro-phenyl)-3-methyl-5-(4-methylsulfonyl-phenyl)-1H-1,2,4-triazole
m.p. 180°C
"H-NMR (CDCls) : 2.50 (s, 3H), 3.1 (s, 3H), 7.05-7.4 (m, 4H), 7.7 and 7.95 (AB,
4H)

15 MH+=332.
EXAMPLE 3
1-(4-chloro-phenyl)-3-methyl-5-(4-methylsulfonyl-phenyl)-1H-1,2,4-triazole
m.p. 186°C
"H-NMR (CDCl3) : 2.50 (s, 3H), 3.1 (s, 3H), 7.30 and 7.45 (AB, 4H), 7.7 and 7.95

20 (AB,4H)
MH+ = 348.
EXA E4
3-methyl-1-(4-methyl-phenyl)-5-(4-methylsulfonyl-phenyl)-1H-1,2,4-triazole
m.p. 176°C

25 "H-NMR (CDCls) : 24 (s, 3H), 2.5 (s,3H), 3.05 (s, 3H), 7.2 (m, 4H), 7.7 and 7.9
(AB, 4H).
EXAMPLE S
3-methyl-5-(4-methylsulfonyl-phenyl)-1-phenyl-1H-1,2,4-triazole
m.p. 146°C

30 'H-NMR (CDCl) : 2.5 (s, 3H), 3.05 (s,3H), 7.25-7.5 (m, SH), 7.7 and 7.9 (AB,
4H).



triazole mp. 142C 15 "H-NWR (CDCI 3) :1.35 (s, 9H), 2.55 (s, 3H) 3..1 (s,

7.25 AB, 4 7.75 and 7.95 (AB, 4 EXANVPLE
1 (4 brono%oééﬁ%? g net hl;l) 5- (4- met hyl squoElyI phle_DnyI) {FII‘,JE.P"QH&%PI’I azol e

m p.188C 20 "H- NWR (CDCI3) : 2.5 (s, %), 3.05 (s, 3H), 7.20 and 7.60 (AB,
4H), 7.70 and 7.95 (AB, 4H). EXAMPLE 10
1- (4- met hoxy- phenyl) - 3- net hyl - 5- (4- et hyl sul fonyl - phenyl )-1H1, 2, 4-tri azol e

.128C 25 ' H- N 13) : 2.5 3 3.05 (s, 3H), 3.85 (s, 311), 6.95
;nng 7.25 (AM% a)nd 7.9 (,(ASB 45)0 EXANP(Lsé 11H) (s :
1-(2, 4-di fl ug mgm o ﬂ,ggg, soldt+ 1, 2, 4-
trl(azol eI 30 m p. 16 V\Oylg‘i”/mééltéh#.s ?Ckgli']/4 EPOCO m@?ggm)‘iﬂ%%%cmw) 2.5
(s, 3H), 3.08p(E10°6H), 6.9-7.15 (m 2H), 7.45-7.60 (m 1H), 7.7 and 7.9
(AB, 4H).

et iyl - 5- (SN (N 5 (6 AR5 030 Ty T 878 4B 1 ol e

5 mp. 18GC '4spNVR (CDC13) : 2.55 (s, 3H), 3. 1 (s 311), 755 (d, 2H), 7.7
(d, 2H), 7.95 ! d' 2H), 8.30 (d, 211). EXAWPLE .13
1-(3,4-difl | ) 3- met hyl - 5- (4- net hyl sul fonyl - phenyl )-1H 1, 2, 4- 10
triazol e m p.g24oro-phenyl)-3-methyl-5-(4-methylsulfonyl-phenyl)-1H-1,2,4-triazole
mp 130°C
H-NMR (CDCls) : 2.5 (s, 3H), 3.05 (s, 3H), 7.15 (d, 1H), 7.25-7.50 (m, 2H), 7.7
10 and 7.95 (AB, 2H).
EXAMPLE 8 _
1-(4-ter-butyl-phenyl)-3-methyl-5-(4-methylsulfonyl-phenyl)-1H-1,2,4-
triazole
m.p. 142°C
15 'H-NMR (CDCl;) : 1.35 (s, 9H), 2.55 (s, 3H), 3.1 (s, 3H), 7.25 and 7.45 (AB, 4H),
7.75 and 7.95 (AB, 4H).
EXAMPLE 9
1-(4-bromo-phenyl)-3-methyl-5-(4-methylsulfonyl-phenyl)-1H-1,2,4-triazole
m.p. 188°C
20 'H-NMR (CDCl) : 2.5 (s, 3H), 3.05 (s, 3H) 7.20 and 7.60 (AB, 4H), 7.70 and
7.95 (AB, 4H).
EXAMPLE 10
1-(4-methoxy-phenyl)-3-methyl-5-(4-methylsnifonyl-phenyl)-1H-1,2,4-triazole
m.p. 128°C
25 'H-NMR (CDCl): 2.5 (s, 3H), 3.05 (s, 3H), 3.85 (s, 3H), 6.95 and 7.25 (AB, 4H),
7.7 and 7.9 (AB, 4H).
EXAMPLE 11
1-(2,4-difluoro-phenyl)-3-methyl-5-(4-methylsulfonyl-phenyl)-1H-1,2,4-
triazole
30 m.p.160°C



'H-NMR (CDC13) : 2.5 (s, 3H), 3.1 (s, 3H), 7.0-7.35 (m 3H), 7.7 and 7.95
(AB, 4H). EXAWPLE 14,15.

1- (3, 4- di retWRS\B4FHenyl ) - 3- net hyl - 5- (4 met hyl sul f onyl - phePGI/EROIA956 2> 4.

triazole mp.186C 'H NVR (DVBO d6) ,,?@o (s 3H), 3.25 (s, 3H), 3.7 (s,

3H), 3.8 (s, 3H), 6.85 (dd, 1H), 7 (d, 7.1 (d, 111), 7.7 and 7.95

(AB, 4H). 20 EXAMPLE 15

1- (4-di net hyI am no- phenyl ) - 3-net h nmet hyl sul f on henyl)-1H 1, 2, 4-
triazol e m p. HXNMB F (NB)RZ(%@@) 05@%5)@@'7&-6“ 5%“ 72 ? Hs 0 (s,

6H), 6.65 (d,.;ﬁg)? 7%#@%@ 25 4H), 7.45 (d, 2H). EXANPLE 16
1- (4chl or o- phé % t hyl sul fonyl - phenyl ) 3-phenyl-1H1,2,4-tri azole

a) Methyl N(M_PMI o- benzoyl) benzam' date To an ice-cool stirred

suspensi on of _net enza Iorlde 5 0.33 8 mml) and
triethyl ani ne3 l?#" -@?ﬁhﬂ}rﬁf v \p/a'ﬁa&d‘gﬂ" opwi se a
solution of 45 [t hi o- benzovl chl ori de (5. 8 g, 30.7 mmol ) WO 01/ 34577

PCT/EPOO’10956 4@*(pre ared in situ from 4-nethylthio- ben20| c acid) in
CH2Cl 2 (5.8 M&NNM@D@@@ 2.5%6c8Hp3-h(sx BH): éiﬁa@,z&l} Trle@ 8D 7eBnid;

t enper at ure. %g ? ?cgg_hz 1layer was washed wth water, dried with sodi um
sul fate and € p% a inder vacuum The resulting resi due was

chr omat ographE)dAMPBEIl:kca gel using toluene as the eluent to give an 5

AR E e ISR R R S S
7.3-7.6 (1§ 7iibkole?- 9 (d, 2H)

b) 1- (4- chl or o- pher%d 5-(4- rret hyl t hi o- phenyl ) - 3- phenyl -1H 1, 2, 4-tri azol e
sol ution of nwPhi? (4- et hyl t hi o- benzoyl ) - benzam date (500 ny, 1.75

'H-NMR (CDCl) : 2.5 (s, 3H), 3.1 (s, 3H), 7.0-7.35 (m, 3H), 7.7 and 7.95 (AB,
4H).
EXAMPLE 14

15  1-(3,4-dimethoxy-phenyl)-3-methyl-5-(4-methylsulfonyl-phenyl)-1H-1,2,4-
triazole
m.p. 186°C
TH-NMR (DMSO dg) : 2.40 (s, 3H), 3.25 (s, 3H), 3.7 (s, 3H), 3.8 (s, 3H), 6.85 (dd,
1H), 7 (d, 1H), 7.1 (d, 1H), 7.7 and 7.95 (AB, 4H).

20 EXAMPLE 15
1-(4-dimethylamino-phenyl)-3-methyl-5-(4-methylsulfonyl-phenyl)-1H-1,2,4-
triazole
m.p. 200°C
'H-NMR (CDCl3) : 2.45 (s, 3H), 2.50 (s, 3H), 3.0 (s, 6H), 6.65 (d, 2H), 7.15 (24,

25 4H),7.45 (4, 2H).

EXAMPLE 16
1-(4-chloro-phenyl)-5-(4-methylsulfonyl-phenyl)-3-phenyl-1H-1,2,4-triazole
a) Methyl N-(4-methylthio-benzoyl)-benzamidate

To an ice-cool stirred suspension of methyl benzamidate hydrochloride (5.8 g,

30 33.8 mmol) and triethylamine (9 ml, 62.4 mmol) in CH,Cl; (60 ml) was added
dropwise a solution of 4-methylthio-benzoyl chloride (5.8 g, 30.7 mmol)



10 mmol ), (4-chloro)-phenyl hydrazine hydrochloride (345 ng, 1.92 nmmpl) and
triethylamne (03 mM, 2.2 nmmol) in CH2A 2 (2.5 M) was .stirred for 1.5 h at
room tenp&NMFHE? The organic |ayer was diluted with di ®EFEPWAMSHane,
washed with water, dried with sodium sul fate and evaporated under vacuum
The resulting yellow solid was trituf® ed with toluene to give a white
solid (130 ng, 20 %. 15 'H NWR (CDC13)": 2.5 (s, 3H), 7.15-7.65 (m 11H),
8.25 (dd, 2H). o . o

¢) 1- (4- chl or trrepaadyin)site fram Amatiyltio-beazgic agidkin C5Ga (h8m).-Then the 4-tri azol
e To a sol ugl : . :

1- (4-chl oro- %h‘cé{ﬁ)ﬂq&m?'? ki rres?rﬁe)ﬂ iftﬁ?%n-l Ft)ehm r?i./altgr?'S!hp?h(gﬁ?ﬂlq llalfrlv,v?,%?sh?dri_azol e
(130 ng, 0. 3dithwaley, dried GiEkadi(m snifjte and evapotdied ufides qacuual. Fhe esulfing MCPBA (200
ng, 6.88 mmol),. The reaction mxture was stirred for t days at 20 room

L enper at ur o, TEHER 985 SROMARGHPRR A1 filice 86k usite, tobiene 4% e elient GUBYS 3 it ur

was neut r&l i gRerphbiisiolid (300 Rig, 3 VHITRACIhpotitd Wis ¥d for &el ieRt stépi Aot Or of orm

the organic_phase was washed with water and dried over sodium sul fate.
Evaporati on re and crystallization fromethanol yielded a

u

whi lid \ . ' "4k | . 1 , 3H),
a7 g8 I(m(’%'&K@P@n%%8%%%@2%%%8?%?@%%@“2 - Eg(,SAI\/PLE) 17
T et s

-triaz . 2 - - U
01/ 34577 PCTERYBY =tyy]” Nt ey peszorl) bendios
hydrochl g9i deniod) - @4hlbro)iphenythyiiaink. hydredmarmer@asemﬁrr;ﬁiﬁﬁ aaﬁu 6223- 2
miol), triethylam.nne (2)2.12 m, 159 .4 ) ..and pethanol (100 m) was
stirred undefi€ y{w&@%%@m})gngﬂﬂ%g@mg@d@ Lyheatroomtion
m xture was gidgdfaffle WHehorp@ii€ laybrlWes Biiuted Sith’ ASIGEmEmbie, Sl wiget ate S5

(3x100 nl), the conbined organic |layers were washed with water, saturated -
brine and dwetet dsiedrwishswtivm splfate jand rvapasates upgdsvageune. Thecresying (CH2C12 as

1 LT o 08B S ol e M0, 35450 (1 10X

'H-NMR (CDCls) : 2.5 (s, 3H), 7.15-7.65 (m, 11H), 8.25 (dd, 2H).
c) 1-(4-chloro-phenyl)-5-(4-methylsulfonyl-phenyl)-3-phenyl-1H-1,2,4-triazole
To a solution of 1-(4-chloro-phenyl)-5-(4-methylthio-phenyl)-3-phenyl-1H-1,2,4-
triazole (130 mg, 0.34 mmol) in CHCl; (5 ml) were added 2 equivalents of
MCPBA (200 mg, 6.88 mmol). The reaction mixture was stirred for two days at

20 room temperature, then sodium hydrosulfite was added and the resulting mixture.
was neutralized with concentrated NaOH. After extraction with chloroform, the
organic phase was washed with water and dried over sodium sulfate. Evaporation
under pressure and crystallization from ethanol yielded a white solid (50 mg,
36 %) m.p. 170°C.

25  'H-NMR (CDCl) : 3.1 (s, 3H), 7.3-7.55 (m, 7H), 7.8 and 8.0 (AB, 4H), 8.15-8.30
(m, 2H).
EXAMPLE 17
1-(4-methoxy-phenyl)-5-(4-methylsulfonyl-phenyl)-3-trifluoromethyl-1H- -
1,2,4-triazole

30  a) N-(4-methoxy-phenyl)-trifluoroacetamidrazone



"H:-NWR (CDA 3) : 3.75 (s, 3H), 435 (bs, 2 H, 6.1 (bs, 1H), 6.7 and 7.0
(AB, 10 4H). b) .

1- (4- met hoxYWQ#@us) - 5- (4- et hyl t hi o- phenyl ) -3-tri fl uor or HEVERIINHE. 1 2 4-
triazole To a solution of N (4-nethoxy-phenyl)-trifluoroacetam drazone (35
g, 0.15 nol) and pyridine (11.6 m) i4-di oxane (360 m ) was added a
solution of 4 15 nethyl sul fonyl -benzoyl chloride (26.6 g, 0.142 nol)
(prepared in situ from4 nethylthio-benzoic acid) in dioxane (120 m). Then
t he reacti on Arimixturecofivdrmethomapiedythpdrazifd hydreshloride (384 51584 mmabor at i on of

di oxane the resi due was,.t aken I n_dic ronet h ¢ | ayer was
washed wi th B‘?’?a‘iﬁ@‘ﬂmﬂé%, g’%@ﬂ’a{’d‘éﬁgﬁ@?’ e, "9‘2@?'2%1 “gvgsrdjég]gﬁm&ﬁ\ sul fate
and evapor at eghg 0 wal BifredQmB&Siitrdgen for 6Bing WerovmIeriperataret ogr aphed
on silica gel (CH2ClI2 as the eluent) to give a colorless ol (30.9 g, 65
% . ' H NVR ( DNB@eapgpn mixturs was diliteq with watst (100 mi),jextrapted with pthyl acefaigs 41 7. 3
and 7.4 (AB, ) . : ; :

1- ( 4- et n y-%#?r?yﬁ’-tgg pombined orpanic Layers Wvore e Wi Wt St e | 1 H 1, 2, 4
- 25 tri azol eanddriad swdr NapSOy. Biash chromatography on silica gel (CH>Cl. as the eluent)

1- (4- et hoxy- | ) - 5-(4- et hyl 1.hi o- phenyl )-3-1r11if r thyl -

1H 1,2, 4-tri a}gaﬁgy"(%ﬁwﬂ%ﬁ@%%)) WBWRHQQ f?rég ncg}%@%@ﬁgﬁl%m i onwi se
MCPBA (47.2 Qouriicfon®l ). The reaction mixture was stirred at room
temperature for 1.5 h then cooled to 0-5 C and a sodium hydrosulfite

sol ution (500 HNMREDe :chistsubHy 435008 3 Bl ﬁ?saiﬂ)’tﬁﬁea’tde%g ure bel ow
18-20 C ilaﬂe was adjusted to 8 by the addition of NaOH 30 % The

m xture was extracted with WO 01/ 34577 PCT/ EPO0/ 10956 21 di chor onet hane,

t he organi c pase Ix{ésetmsirebenyl)SH(4gnathyithio=phenyl)-Adrifiupronaethyd18r1.240di um

sul fate and ev.gg?rat ed. Flash chromat ography on silica gel (toluene/ethyl
acetate : 8/ 2"8®% he el uent) and recrystallization fromethanol yielded a
white solid T2 sdatigh ofI0-(Snetiopy-pleadl)-tafhiorbabRn{dEiVEE (6)g, 0.13.184) (s, 3H),

3':83 (s.3H), aiﬂlpfn%?ng%ll(.éb\ I?r’nl) Aﬁl;l) dio:ZanS(Sggdml)B\'vgs Ga&a g'l_golution of 4-

15  methylsulfonyl-benzoyl chloride (26.6 g, 0.142 mol) (prepared in situ from 4-

methylthio-benzoic acid) in dioxane (120 ml). Then the reaction mixture was
heated to reflux overnight. After evaporation of dioxane the residue was taken up
in dichloromethane, the organic layer was washed with water, 0.1 N HCI,
saturated brine, dried over sodium sulfate and evaporated under vacuum. The
20 resulting residue was chromatographed on silica gel (CH2Cl; as the eluent) to give
a colorless oil (30.9 g, 65 %).
"H-NMR (DMSO dg) : 2.5 (s, 3H), 3.35 (s, 3H), 7.1 and 7.5 (AB, 4H), 7.3 and 7.4
(AB, 4H).
¢) 1-(4-methoxy-phenyl)-5-(4-methylsulfonyl-phenyl)-3-trifluoromethyl-1H-1,2,4~
25  triazole '
To a solution of 1-(4-methoxy-phenyl)-5-(4-methylthio-phenyl)-3-trifluoromethyl-
1H-1,2 4-triazole (30 g, 0.08 mol) in CH,Cl, (320 ml) was added portionwise
MCPBA (47.2 g, 0.16 mol). The reaction mixture was stirred at room temperature
for 1.5 h, then cooled to 0-5 °C and a sodium hydrosulfite solution (500 ml) was
30 carefully added to maintain the temperature below 18-20 °C. The pH was adjusted
to 8 by the addition of NaOH 30 %. The mixture was extracted with



M+ = 398. EXAMPLE 18 - .
1- (4- brono-phe -5-(4-net hyl sul fonyl - phenyl )-3-trifluoronethyl-1H1,2, 4
10 triazoIgagyﬁ%#%4-brono-phenyl)-trifluoroacetanidrazon@cEFWWWWﬁFe of

4- br ono- phenyl hydrazi ne hydrochl oridegg7.1 g, 31.8 mmol ),
trifluoro-acetamdine (59, 44.6 mmol), triethylamne (43 m, 31.8 mmol) and
nmet hanol (20 m ) was stirred overnight at roomtenperature. The reaction

m xture 15 diluted with water, extracted . with ethyl agetate, the
or gani c Iaygﬁj‘ﬂﬁ’g‘ Fre‘g‘l" ofgapIg Riﬁiee_ ?s‘é'ﬁsﬁ'ﬁ‘f%'gcfamt%hg'g}?dgﬁ? BtFfover
Na2SO4.  Fl agbdiGirsaifite Qdd ePipsrafid. Flabli SfométSkrapy&t0sHlidsse! (t6luBAcAgRY1) Vi el ded

an orange oil (6.7 g, 53%, which was used for the next step vithout

further puriatsteiat 8Gras the-elngur) andmrysallization; fom sthangl yjelded 2x@hitensolid1H) , 6. 9

and 735-7.5 0

1- (4- br ono- E%S(e%’)gﬁg}”(%%n% §/:l sul fonyl - phenyl )-3-trifluoronethyl-1H1, 2,4
tri azol e5To 'H-NMRUDMSO df) :18.29%sp3H);y3:331(e,8H),)71 aridf 7.5 (AB4y, FWScHndzone (6. 7

g, 23.7 mmb%oﬁ yridine (2.1 m, 26.1mvol) in dioxane (40 m) was added
a solution ’ hyl sul f onyl - benzoyl chloride (5.96 g, 27.3 mmol)
(prepared i pgitwoRrom 4 25 net hyl sul f onyl - benzoi c acid) in di oxane (40

m ). Then the reaction mxture was heated to reflux for 5 hours. After
evapor at i on EXAMPREI® t he residue was taken up in dichioronethane, the

organi c | ayqrgV Wapm_ ol | . Q. grs ek 3rd pe, dried
over sodi umqs%\lﬁgltne angﬁ%yé%rg?ﬁlﬁhﬂoﬁ Iee'hé\k?ugu%m@&%“&?‘ggﬁit ﬁ% resi due was
chr omat d§r aptiazbleon silica gel using a 95/5 m xture of 30 tol uene/ di oxane as
t he el uent, recrystallized fromethanol to give a white solid (2.8 g,
26 % . WD ofigze@‘}‘?" X %%%e“?i‘ﬁaﬁ“ﬁ. 198C ' H NVR (DMBO d6) : 3.29 (s,
3H), 7.55 (A mdikfure 7of 78-bicino-gishylhydrzifiel chydedchlorife Q21 £031.82MmdifH = 446.

trifluoro-acetamidine (5g, 44.6 mmol), triethylamine (4.5 ml, 31.8 mmol) and

methanol (20 ml) was stirred overnight at room temperature. The reaction mixture
15  was diluted with water, extracted with ethyl acetate, the organic layer was washed
with water, saturated brine and dried over Na;SO.. Flash chromatography on silica
gel (CH:Cl; as the eluent) yielded an orange oil (6.7 g, 53%), which was used for
the next step without further purification. _
'H-NMR (CDCls) : 4.45 (bs, 2H), 6.25 (bs, 1H), 6.9 and 7.35-7.55 (AB, 4H).
20 b) 1-(4-bromo-phenyl)-5-(4-methylsulfonyl-phenyl)-3-trifluoromethyl-1H-1,2,4-
triazole
To a solution of N-(4-bromo-phenyD)-trifluoroacetamidrazone (6.7 g, 23.7 mmol)
and pyridine (2.1 ml, 26.1mmol) in dioxane (40 ml) was added a solution of 4-
methylsulfonyl-benzoyl chloride (5.96 g, 27.3 mmol) (prepared in situ from 4-
25  methylsulfonyl-benzoic acid) in dioxane (40 ml). Then the reaction mixture was .
heated to reflux for 5 hours. After evaporation of dioxane the residue was taken up
in dichloromethane, the organic layer was washed with water, 0.1 N HCI,
saturated brine, dried over sodium sulfate and evaporated under vacuum. The
resulting residue was chromatographed on silica gel using a 95/5 mixture of
30 toluene/dioxane as the eluent, then recrystallized from ethanol to give a white
solid (2.8 g, 26 %).



5 The follow ng conpounds were obtained using the sanme procedure as in
Exanpl e 18 but repl acing the 4-brono-phenyl hydrazi ne hydrochl oride by : -
4-nitro-phenV¥H@@#§§ine - 4-fluoro-phenyl hydrazine - PCT/EP00/10956

4- chl or o- phenyl hydrazi ne 10 - cycl ohexyl hydrazi ne (prepared follow ng N T.
Ghali, J.Org.Chem, 1981, 46, 5413), anf%

3, 4- di net hoxy- phenyl - net hyl - hydr azi ne, respectively. EXAMPLE 19
1-(4-nitro- phenyl -5. (4- et hyl sul f onyl - phenyl)-3-trif|uoronethyl-lFF1,2,4-

15 triazole &B\VBO d6) : 3.30 (s, 3H), 7.85 (t, 4H), 8.05 (d, 2H).
8.45 (d, 2 Iﬁiﬂéﬁ | henyl
3-tri 1£I uorgi)rret hyl - @gaﬁjﬁﬁgéﬁo 'ggﬁ&m dOéQ@t 2"% (ﬁﬁm?hﬁ)@gﬂé& X
3.27 (s, 3H), @LHt, 211), 7.6-7.8 (m 2H), 7.8 and 8.0 (AB, EXAMPLE
21

1- (4- chl or o- p¥BN T4 (4- et hyl sul fonyl - phenyl )-3-trifl uoromet hyl -1 H-1; 2, 4-

25 triazol & m'n:eflaﬁ&wﬂa %orﬁgdﬁdé%eﬁ%@dﬁﬂgﬂxe&rﬁeﬁrﬁced&@asﬂﬁﬁn(ﬁl& aH), 7.8
and 8.05 (AB, 4H).

1- (cycl ohexyl )18ut mmmﬁ%bm@n@ewﬁlwmeBydrmmndelbwret hyl -1 H 1, 2, 4- 30
triazole V\D 01/ 3457%,563%553%&?3&6 23" mp.136 C'H NVR (DVSO Q 1.15-2.5

(m 10H), 3.3 (s, 8 and 8.15 (AB, 4H).
- 4-fluoro-phenylthydrazine

- 4-chloro-phenylhydrazine
10 - cyclohexylhydrazine (prepared following N.I. Ghali, J.Org.Chem.,1981,
46, 5413), and
- 3,4-dimethoxy-phenyl-methyl-hydrazine, respectively.
EXAMPLE 19
1-(4-nitro-phenyl)-5-(4-methylsulfonyl-phenyl)-3-trifluoromethyl-1H-1,2,4-
15  triazole
"H-NMR (DMSO dg) : 3.30 (s, 3H), 7.85 (t, 4H), 8.05 (d, 2H), 8.45 (d, 2H).
EXAMPLE 20
1-(4-fluoro-phenyl)-5-(4-methylsulfonyl-phenyl)-3-trifluoromethyl-1H-1,2,4-
triazole
20 m.p.230-232°C
"H-NMR (DMSO dg) : 3.27 (s, 3H), 7.4 (t, 2H), 7.6-7.8 (m, 2H), 7.8 and 8.0 (AB,
4H).
EXAMPLE 21
1-(4-chloro-phenyl)-5-(4-methylsulfonyl-phenyl)-3-trifluoromethyl-1H-1,2,4-
25 triazole
m.p. 190-192 °C
"H-NMR (DMSO d¢) : 33 (s, 3H), 7.2 (m, 4H), 7.8 and 8.05 (AB, 4H).
EXAMPLE 22
1-(cyclohexyl)-5-(4-methylsulfonyl-phenyl)-3-triffuoromethyl-1H-1,2,4-
30 triazole



EXAMPLE 23 5 1. (3, 4-di nmet hoxy- phenyl - net hyl ) - 5- (4- met hyl sul f onyl - phenyl ) - 3-
trifluoronethyl-1H1,2,4-triazole mp. 142 C'H NVR ( DMSO d@ 3.3 (s,
3H), 3.7 WOUIBAFTT 5 5 (s, 2H), 6.9 and 7.1 (AB, 4H), 8FGAEPYPS6AR 41) .
10 The foll ow ng compound was obtai ned using the sanme procedure as in
Exanple 18 but replacing the 4-net hﬁl%ul fonyl - benzoyl chloride by the
2-chl oro-4- nethyl sul fonyl -benzoyl chloride and the 4-brono-phenyl hydrazi ne
by the 4- neth sphenyl hydrazi ne. EXAMPLE 24 15

5-(2-chl or omi‘%gh | sul f onyl - phenyl ) - 1- (4- met hoxy- phenyl ) - 3-

trifluor ometiNMRIDMSD dg)t 1i182cH @n, 10H).3.316433H), 4.8, (IDHSDartbs.15 3. 35 (s,
3H), 3.80 (s, 3H), 7 and 7.4 (AB, 4H), 8-8.2 (m 3H). 20 EXAMPLE 25

1- (4- et hyl 6By | am no- phenyl ) - 5- (4- net hyl sul f onyl - phenyl ) - 3-

trifluorone MPLEDL32, 4-triazole a)

1- (4- am no- -5- (4- met hyl sul fonyl -phenyl )-3-trifluoronethyl-1H1, 2, 4-
tri azol e525 143 d+dimethexyiphenyl-methyl)-5-(3-methylsulfonyl-phenyl)-3-

1- (4-ni tro-phenyl)-5- (47 onyl - phenyl )-3-trifl uoronethyl -

1H 1,2, 4-tr Eﬂgﬁélré’}'feﬁ'éﬁgzﬁé’g&%ré%l ), iron powder (0.8 g, 14.27 mmmol),

ammoni um chippp.izde °€C0. 80 g, 1.45 mmol ), ethanol (25 m) and water (13 n)

was heated.to reflux far hou en 0, L]t The filtrate

was poured (‘)ﬁt%%o d@)ét]*;r:;a(ét %@’ a)il}t(ﬁ' 33’3?1%/??%2@3@{‘%“%%@?2“’ Eﬁ)’

di chl or onet @%ﬂ&%ﬁgmm. solution. The 30 organic extracts were washed with
r

saturated brine, dried over Na2SO4 and WO 01/ 34577 PCT/ EI?O%lO%G 2.4
evapor atléd (Toe joNawing pampaynd s @btained uging dhe same REpredpreagdn B3PI or the next

step withoyp Ly R&ﬁdﬂ@u el 4GRdthyIhifonyl-benzoyl chloride by the 2-chloro-4-
methylsulfonyl-benzoyl chloride and the 4-bromo-phenylhydrazine by the 4-
methoxy-phenylhydrazine. '
EXAMPLE 24

15  5-(2-chloro-4-methylsulfonyl-phenyl)-1-(4-methoxy-phenyl)-3-
trifluoromethyl-1H-1,2,4-triazole
m.p. 148 °C
"H-NMR (DMSO dg) : 3.35 (s, 3H), 3.80 (s, 3H), 7 and 7.4 (AB, 4H), 8-8.2 (m,
3H).

20 EXAMPLE25
1-(4-methylsulfonylamino-phenyl)-5-(4-methylsulfonyl-phenyl)-3-
trifluoromethyl-1H-1,2,4-triazole
a) 1-(4—amino-phenyl)-S—(4-methylsulfony1—phenyl)-3—triﬂuoromethyl-1H—1,2, -
triazole : |

25 A mixwre of 1-(4-nitro-phenyl)-5-(4-methylsulfonyl-phenyl)-3-trifluoromethyl-
1H-1,2,4-triazole (1.2 g, 2.91 mmol), iron powder (0.8 g, 14.27 mmol),
ammonium chloride (0.80 g, 1.45 mmol), ethanol (25 ml) and water (13 ml) was
heated to reflux for 1 hour, then cooled and filtered. The filtrate was poured onto
water, extracted with ethyl acetate and a dichloromethane/methanol solution. The

30 organic extracts were washed with saturated brine, dried over Na;SO4 and



'H-NNR(DIVBOdG) -.3.30 (s, 3H), 5.7 (bs, 24 6.65 and 7.18 (AB, 4H), 7.75
and 8 (AB, 4I—%

b) 1- (4- met hyW8E81A4Hy | ani no- phenyl ) - 5- (4- met hyl sul f ony! - phBRY/EFuse9SE
trlfluororrethyl 1H 1,2,4-triazole To an ice-cool stirred suspension of

1- (4- ami no phenyl)-5- (4 met hyl sul f onyl 24

phenyl)-3-trifluoromethyl-1H 1,2, 4-triazole (1 g, 2.61 nmml) and
triethylamne (0.4 m, 2.87 rrm)l in CH2C12 m ) was added dropw se 10
met hanesul f on§YaPATAKA (A GIVER. YE”‘PWP"“!""B@ Bave %) “’iﬂf@ﬁ"aﬁﬂﬁﬁdrf@é@? PERt SIEPxt ur e was
stirred at ro 2 hours. TLC showed the presence of the
starting nat 3@‘3@%"2? ﬁﬂ{! of net hanesul fonyl chloride and 10 ng of
DVAP were addBNMRADMEO d@aétﬁOdﬂ, I 5Tr(bs, RED, 56 aml7.48 (ABf4H)x 7{76r 2 hours.
Again 0.4 rri ofd ggéh‘ﬁﬂesulfonyl chloride and 10 ng of DVAP were added and
the mxture wi% ﬁ T Mred overnight at roomtenperature. The reaction

mxture was di) M&-ﬂxeﬁylsﬁlfoﬂ&ﬂhﬁﬂmplﬁﬂy’d) §.¢4-adthivistiforpl-pitehyl)-3t he conbi ned

organic layers were washed th water, dried over Na2SO4 and evaporated to
give a |ight M‘%W%’Mﬂ@rl’%i' 278 The crude product was triturated with

a mxture of o an&l Y, solid (0.65
g). Then a soﬁht%Hon 8‘:"68% EI S S(%IFSPQ{SQB %folgia-%;m}% %{j? gﬂgh%?ﬁygnd I N NaOH
(ﬁ 6 ml ) vv?s 9henérlf)§!dtrﬂnommthyt~§mar4amm<ﬂe {beg, 0,625nmhl.) ?ﬂttmﬂlﬁa?gxolr ﬁlt :—I (C): In of
the sol vents I ftd 0 e a eutr |za|o W

t he organic Igfl1 sh‘é‘Hl V\Eﬁé@ 3?0 d‘ﬂsm sotfi‘fj mgﬁ’PWe and
evapor at edg Omesiaﬁéshlfa@udhwmdé r(om:ﬁlermanmmmd Thes mteabﬂdnzmmﬁa wasom

|sopropyl et her/ et hanol gave a_light pink solid (O. .. 25 mp. 188
C ' H-NVR ( DVBSirgrshat room E‘P(:?‘“f%f?f 2%9“5‘0“(49 shogyed thﬂipfssengﬁefz the sBItingg  4}) |

7.75 and 8. OmafefiEh. THEN oMl 'of%anew&ﬁmaﬁ 238 10 mg of DMAP were
1, 5-di - (4-nmethyl sul fonyl -phenyl) 3-tritluoromethyl-1H1, 2 4-triazole V\D

01/ 34577 PCT/ Efitedaod 8 reacion pjxture was heated to reflux for 2 hours. Agam 0.4 ml of
N-(4- et hy!| Sugeﬁ%ésuﬁ&?mﬂo}xdg raﬁé 56’9{ &Cﬁmﬁi‘»@&@%&&% and the mixture was

15  stirred overnight at room temperature. The reaction mixture was diluted with
water, extracted with CH,Cl,, the combined organic layers were washed with
water, dried over Na,SO, and evaporated to give a light yellow powder (1.1 g).
The crude product was triturated with a mixture of dichloromethane/isopropyl
ether to afford a beige solid (0.65 g). Then a solution of this solid in 60 ml of

20 MeOH/THF (2/1) and 1N NaOH (3.6 ml) was stirred at room temperature for 0.25
h. After evaporation of the solvents, addition of ethyl acetate and neutralization
with 1IN HCl, the organic layer was washed with water, dried with sodium sulfate
and evaporated. Crystallization from pentane and recrystallization from isopropyl
ether/ethanol gave a light pink solid (0.3 g, 25 %).

25 m.p.188°C
"H-NMR (DMSO dy) : 3.15 (5, 3H), 3.30 (s, 3H), 7.35 and 7.55 (AB, 4H), 7.75
and 8.05 (AB, 4H)

MH+ = 461.
EXAMPLE 26
30 1,5-di-(4-methylsulfonyl-phenyl)-3-trifluoromethyl-1H-1,2,4-triazole



A m xture of 4-(methyl sul fonyl)-phenyl hydrazine hydrochloride (10.1 g, 44.6
nmol ) , trig‘;%l ne (6.2 m, 44.6 mol ), trifluoroacetamdi ne 62 59, 22.3
nmmol ), THE % and methanol (40 m) was stirred over REGEROOZP956 | oom 5
tenperature. The reaction mxture was diluted with water, extracted with
ethyl acetate, the organic |ayer wasz$washed with water, saturated brine
and dried over Na2804 Fl'ash chromat ography on silica gel (cyclohexane /

et hyl acet ate . . 8/2 mge eluent) and trituration fromisopropyl ether
yi el ded a s@) Ndﬂ@“@' lf Rb&nxlbr uorppcetamidrigone |y NNVR (DMVSO d6) ¢ 3.1 (s,
311), 6.7 (BSmifife o ul? )§ réchloridd (10.1

b) 1, 5-di-(4- mg%hylsulf orE' 3tr|fluor§ylr?ethy“- I:K- 2g4tr|azole To

a sol ution mmcﬂl}(mcthﬁl‘dmes(ﬂzdﬂy%ﬁhmﬂ}ql); triflpgrpacstamiding 435 (8,225 e (4.3 g,

15.28 mmol ) a I s added a
15 sol ution “B’P‘th’ﬁgt {‘/‘p f)f %ﬁ fneg’glﬁ éPnHﬁI %)’?sl’l 3“9%‘9)6%&5?"%8‘ g&‘%ﬂlro

(prepareg lmexﬁpeta:urefmrreﬂmtmuhﬁaemnhtebaﬂuowmegmdammwﬁhw@me (10 m).
Then the reaction m xture was heat oreflux f rs,. then stirred

over ni ght a@Ccft¥erihe PHANE layer Was “’?’ﬂ’égl"ﬂ ‘I’?tB‘nsarﬂ“ﬁ'Fgrbé‘ F“i‘?d( e¥eed,
concent r at el d 148 Sromatd gﬁﬁwwaﬁ& Q&t(wemefm&wwmeﬁw ogfp4e and vater,
the residue was extracted with 20 nethyl ene chlorid the organic | ayer was
washed wi t h tig. elueqt)land trityeation Soedisopropyd ethewxelé@ﬂ @)6@1" @88, 96 %BLmipat e and
evapor at ed E&i vacuum The resulting residue was chronmatographed on
silica gel u5| ng an 8/ 2 m xture of toluene/dioxane as the eluent, then

recryst abl i 2ZHINMRqDMSMdg)ol3.1 (s, BHY 6. Abaj2H)e 796 |and 77UAB, #H)28294s,m p. 214
C 25 '"HN DVSO d6) : 3.29 (s, 3H), 3.32 (s, 3H, 7.8 (d, 2H), 7.9 (d,

2H), 8.03 , 2H), 8.12 (dd, 2H) Mt = 446. The fol | owi ng conpounds were
obt ai ned usiygsidies -ma mmqe.gm@l)@mﬂnoﬁmmpl-m-w%bﬁoléepl aci ng the
4- met hyl sul f onyl - pheny drazi ne_by : 4- di met hoxy- phenyl hydr azi ne,

and WO 01/ 3497% splufiop: Gg%hys st MMW@HB@PWM H3igazi ne,
respectivel Y528 mmol) and pyridine (1.4 mi, 16.8 mmol) in dioxane (30 ml) was added a

15  solution of 4-methylsulfonyl-benzoy! chloride (4.3 g, 19.5 mmol) (prepared in situ
from 4-methylsnifonyl-benzoic acid) in dioxane (10 mil). Then the reaction
mixture was heated to reflux for 6 hours, then stirred overnight at room
temperature. The reaction mixture was filtered, concentrated to dryness,
paﬁitioned between methylene chloride and water, the residue was extracted with

20 methylene chloride, the organic layer was washed with 0.1 N HCI, saturated brine,
dried over sodium sulfate and evaporated under vacuum. The resulting residue
was chromatographed on silica gel using an 8/2 mixture of toluene/dioxane as the
eluent, then reérystallized from ethanol to give a white solid (1.1 g, 26 %) m.p.
214 °C.

25 'H-NMR (DMSO dg) : 3.29 (s, 3H), 3.32 (s, 3H), 7.8 (d, 2H), 7.9 (d, 2H), 8.03
(dd, 2H), 8.12 (dd, 2H)
MH+ = 446.
The following compounds were obtained using the same procedure as in Example
26 but replacing the 4-methylsulfonyl-phenyl hydrazine by :

30 - 3,4-dimethoxy-phenylhydrazine, and



EXAMPLE 27

1- (3, 4-di net hoxy- phenyl ) -5-(4-net hyl sul f onyi - phenyl )-3-trifl uoronethyl-1i1-
1,2, 4-tri azoWB“é”&ﬁ’. p. 140 C 1H NVR (DVBO d6) 3.25 (s, 3H) FCEERAES63) 3 g
(s, 3H, 7.1 (s, 2H), 7.28 (s, 1H), 7.8.and 8 (AB, 4H). EXAWPLE 2S

1. (3, 4- net hyl enedi oxy- phenyl ) - 5- (4- net H‘?Tsul fonyl - phenyl )-3- 10
trifluoronethyl-1B-1,2,4-triazole mp.185 C'H NWVR (DVSO d6) 3.30 (s, 3H),
6
2

2,05 P T Gy e L (S By 05 (A8, 41-1). DXL

1- (4- hydr oxy- pxeinPLE27( 4- net hyl sul fonyl - phenyl ) -3-trifluoronethyl -1 H
1,2,4-triazol & A mxture of .

1- ( 4- met hoxy- pH@dydimethogy-phenyily§-dmetylsnifonyt-phenyl)33-trifluoromethyl-1H-

trifl uororreth#}ﬁlb ,4-triazole (10 g, 25.2 nmmol), 48 % aqueous HBr (70
m) and acetit’acrd 70 m) was heated at 120C for 5.5 h. Then HBr 48% (20
m ) and 205Acghp.120°¢l ) were added and the mi xture was heated again at 120C

f h. Af | he sol uti i . th
preci pi at o Wil REMESD 40idnds 0T i bl TiElecH A28 od

Recrystal | i zaypo {8 @Happ! vielded a white solid (7.5 g, 78%9. MP.
246 C 25 4H-NRB?’(DMSO d@)ﬂ%@S (s, 3H), 6.9 and 7.35 (AB, 4H), 7.75 and 8

(AB, 4H), 10EXAMELERS EXAVPLE 30 _
i azol o ab AlirEvefeB phesthIE Rl sbebib | LG phenyi ) 3
tri fl uor ormet hytifiddoinethyl1Hr1,214otigzoled g, 10.4 mmol ), KOH (1S g, 26.8 mmol)
and WO 01/ 34517n7.p'lig/°EP00/ 10956
"H-NMR (DMSO dg) : 3.30 (s, 3H), 6.2 (s, 2H), 7.1 (s, 2H), 7.28 (s, 1H), 7.8 and
8.05 (AB, 4H).
EXAMPLE 29
15  1-(4-hydroxy-phenyl)-5-(4-methylsulfony}-phenyl)-3-trifluoromethyl-1H-
1,2,4-triazole
A mixture of 1-(4-methoxy-phenyl)-5-(4-methylsulfonyl-phenyl)-3-
trifluoromethyl-1H-1,2 4-triazole (10 g, 25.2 mmol), 48 % aqueons HBr (70 ml)
and acetic acid (70 ml) was heated at 120°C for 5.5 h. Then HBr 48% (20 ml) and
20 AcOH (20 ml) were added and the mixture was heated again at 120°C for 2 h.
After cooling the solution was poured into water (2 1), the precipitate was filtered,
washed several times with water and dried. Recrystallization from ethanol yielded
a white solid (7.5 g, 78%).
m.p. 246 °C
25  'H-NMR (DMSO dg) : 3.25 (s, 3H), 6.9 and 7.35 (AB, 4H), 7.75 and 8 (AB, 4H),
10.2 {(bs, 1H).
EXAMPLE 36
1-(4-ethoxy-phenyl)-5-(4-methylsnlfonyl-phenyl)-3-trifluoromethyl-1H-1,2 4-
triazole
30 A mixture of 1-(4-hydroxy-phenyl)-5-(4-methylsuifonyl-phenyl)-3-
triflucromethyl-1H-1,2,4-triazole (4 g, 10.4 mmol), KOH (1.5 g, 26.8 mmol) and



z7 DW (40 m) was stirred at roomtenperature for 1h. Then diethylsul fate
(1.6 mM; 12.2 mmol) was added, the reaction mxture stirred at room

t enper at ur eVP8347%5 K NHAOH (20 ni) added and the ni xt UPGI/ERO0G985 i nt O
water (1 1). The precipitate was filtered, washed several tinmes with water
and dried. Recrystallization from 5 éhanol yielded a white solid (3.7 g,
88% . rn.p. 112 C'H NWR (DVMSO d6) : 1.35 (t, 3H), 33 (s, 3H), 4.10 (q,

2H), 7.1 and 7.5 (AB, 4H), 7.75 and 8 (AB, 4H) . EXAMPLE 31 10

1- (2- pyri di nPME @0(mal) was styrred at fosmy temperaturs/foy 1i3-Then diethylsuifate (1.6 ndH- 1, 2, 4-

triazole hyd hl ord 2-pyridi.nyl)-tr] et am e A mxture
of 2-hydrazi ;%gw’? (E}* ﬁ'gs %@egﬁeﬁg%m YD %u,cs[n}ﬂj%%&éggrﬁ 4 ﬁ&hﬂf"? »4 g, 30.5
ol ) and meNHROH! (20 3h)) alidedvand the inixrad pw&ﬂrihlgfwatat(lrlﬁomdlﬁ'ﬂ&iﬁw ure. The
15 reaction m xture was_concentrated to dryness, Flash chromatography on
silica gel (vay flipnedy washed, pevsrabiimes withgugterrand driedo Reqrystallizatign fromy | j ght

orange an®rp ' (3. Which was used for the next step
wi t hout P%rtﬂgéﬁéaﬂdfi&lg;{h?%#m@a%gl\%%)(DIVISO d6) : 6.65 (bs, 3H), 7 (d, iH),

7.1 (t, 111)mB183°Cd, 1H), 9.2 (s, 20
b) 1- ( 2- i dj s 5 { A hyl f 3 | Vi3 Ll »lH 1,2, 4
o) 122 | e oS P i o ey o Y G

N- ( 2- pyri di ng#), 7t75iahd BEABp4ME). ani dr azone (3.1 g, 15.1 mmol) in di oxane (15

m) was addegm;[ion of . 4- et hyl sul f onyl - benzoyl chloride (3.6 g, 16.7
mol ) (prepa =~=u from 4-net hyl sul fonyl - benzoic acid) in dioxane (15

25 M) THCN1DpyFBRGHIR-HE MRl BhERN)-SthdrBinedh I B2,4A( ter o0l i ng

the reaction m Xxture was ered and concentrated to dryness. The residue
was chr omat igzelethydreghlosidei ca gel using an 85/15 mixture of

t ol uene/ di oxang. (s g crystallized fromethanol to give a
white solid ?g%%ﬁﬁ'miyé)@ﬂ%@%fﬂ?%‘%o "H NVR (DVBO d6) : 3.27 (s, 3H),
7.6 (t, 1H), A/m&tendf 3-hyddzinagsriding (S g 45.8 kinol), tiflagrogeetantidine B.4¢, (d, 1H).

- 30.5 mmol) and methanol (50 ml) was stirred overnight at room temperature. The

15  reaction mixture was concentrated to dryness. Flash chromatography on silica gel
(toluene / ethyl acetate : 65/35 as the eluent) gave a light orange amorphous solid
(3.1 g, 50 %), which was used for the next step without further purification.
TH-NMR (DMSO dg) : 6.65 (bs, 3H), 7 (d, 1H), 7.1 (t, 1H), 8.05 (d, 1H), 9.2 (s,
1H).

20  b) 1-(2-pyridinyl)-5-(4-methylsulfonyl-phenyl)-3-trifluvoromethyl-1H-1,2,4-
triazole hydrochloride
To a solution of N-(2-pyridinyl)-trifluoroacetamidrazone (3.1 g, 15.1 mmol) in
dioxane (15 ml) was added a solution of 4-methylsulfonyl-benzoyl chioride (3.6 g,
16.7 mmol) (prepared in situ from 4-methylsulfonyl-benzoic acid) in dioxane (15

25  ml). Then the reaction mixture was refluxed for 2 hours. After cooling the reaction
mixture was filtered and concentrated to dryness. The residue was
chromatographed on silica gel using an 85/15 mixture of toluene/dioxane as the
eluent, then recrystallized from ethanol to give a white solid (0.94 g, 15 %).
m.p. 144 °C

30 'H-NMR (DMSO dg) : 3.27 (s, 3H), 7.6 (1, 1H), 7.8 and 8 (AB, 4H), 7.9 (d, 1H),
8.16 (t, 1H), 8.46 (d, 1H).



WD.01134577 PCT/ EPOO/ 10956 2B The foll ow ng conpounds were obtai ned using
the procedure of Exanple 31 but replacing the 2-hydrazi no&yrl dine by : -
3- hydr azi nofSR 982 (prepared fol | owi ng W97/ 10243), and PCI/EP00/10956

3-fl uoro- 4- met hoxy- phenyl hydr azi ne, reggect ively. 5 EXAMPLE 32

1- (3-pyridinyl)-5-(4-nmnethyl sulfonyl phenyl )-3-trifluoronethyl-1H 1,2, 4-
triazole hydrochloride mp 180 C'H NWR (DVvsO d6) : 3.27 (s, 311), 7.6 (m

1H, 7.77 (d, 2 7.99-8.09 311 10 8. 77 E 33
1-H% 3-f1 uorf) 4Th&h@wg§ﬁ@a9qnﬁ§ gﬁ@@ﬁéﬂeﬁw@& e (ﬁﬁbfﬁé’ﬁ%éA ¥ e
trifluoronet hékraék%éﬁ@@d%?wd? bg,n p.180 C 15 ' H-NMR (DMVBO d6) : 3.30

(s, 3H), 3.95 7.65 (dd, 111), 7.8 and 8.05 (AB,
4 H. EXAMPLE 34 % %demmmdnpr(mnm@dﬂéllaémgtﬁf(?ﬂ%mﬂi‘)ngndv phenyl )

3-trifluoromethyl tr|a cool ed sol ution of
1- (4- met hoxy- phenyjs)'l_h‘g’"t% “?Fé'ioﬁ%p ﬁxgﬁwn%ﬁeémptiycﬁg
trifluorongt hgxAMPrE324-triazole (10 g, 25.19 mmol) in THE (100 nl) was

added dropwise a 2 Msolution of n-butyl magipem um chl ori d n TBE (21 m,
42 mol ).  Thk3-pyradingbrt@-omethylsnifopp-phenyli-itriflueromethyl- M- 1»§vﬂper ature for 3

h. The reactlgﬂ m'“ékm cooled to 0 C, ai Msolution of
triethyl borane in f@%’“@? 70 25 mmol ) was added dropw se and the
reaction m xtmpet8@3€ refl uxed for 18 h. After cooling, a sol ution of

o 210" ol ) HRMLINSE 4ot uhinh U, Bhrr A AR BTG (e
t enper at u{e bgi;-pg 49).C. Then the reaction mxture was sti rred at room

tenperature for the resi due was extracted with ethyl acetate (2x100
m),

1-(3-ﬂuoro—4~methoxy-phenyl)-5.(4-methylsnlfonyl-phenyl)-3-
trifluoromethyl-1H-1,2,4-triazole
m.p. 180 °C
15 'H-NMR (DMSO dg) : 3.30 (s, 3H), 3.95 (s, 3H), 7.35-7.5 (m, 2H), 7.65 (dd, 1H),
7.8 and 8.05 (AB, 4 H).
EXAMPLE 34
1-(4-methoxy-phenyl)-5-(4-aminosulfonyl-phenyl)-3-trifluoromethyl-1H-
1,2,4-triazole
20  To an ice cooled solution of 1-(4-methoxy-phenyl)-5-(4-methyisulfonyl-phenyl)-3-
trifluoromethyl-1H-1,2 4-triazole (10 g, 25.19 mmol) in THF (100 ml) was added
dropwise a 2 M solution of n-butylmagnesium chloride in THF (21 ml, 42 mmol).
Then the reaction mixture was stirred at room temperature for 3 h. The reaction
mixture was cooled 10 0 °C, a 1 M solution of triethylborane in THF (70 ml, 70
25 mmol) was added dropwise and the reaction mixture was refluxed for 18 h. After
cooling, a solution of hydroxylamine-O-sulfonic acid (12 g, 106 mmol) and
sodium acetate (17.38 g, 210 mmol) in H,O (140 ml) was added dropwise while
maintaining the temperature below 15 °C. Then the reaction mixture was stirred at
room temperature for 2 h, the residue was extracted with ethyl acetate (2x100 ml),
30 the organic layer was washed with saturated brine, dried over sodium sulfate and

evaporated under vacuum. The resulting residue was chromatographed on silica



30 the organic |layer was washed with saturated brine, dried over sodium
sul fate and evaporated under vacuum The resulting residue was

chr omat ogr WOW&3458h silica WO 01/ 34577 PCT/ &P00/ 10956 2qPEHEPMANNSG a 99/ 1
then 98/ 2 m xture of nethylene chloride/methanol as the eluent, then

recrystallized from et hanol to give a®®eige solid (2.5 g, 25 9. mp. 228 C

'H-NMR (DMSO d6) : 3.9 (s, 3H), 7.15 (d, 2H), 7.5-7.6 (m 4H), 7.75 and
7.95 5 (AB, 4H). EXAWPLE 35

1- (4- net hox\gelpisingy/d 99/S{t[e0£8(2amxtytea3ﬁmﬁﬂ)ylmlchbn9¢/meﬂm)ab theZluent,

trifluoronet triazo

1-(4- et hoxﬁ%‘ﬁg ft%lh%dd%ao tﬁﬂ?ﬁ)&ﬁl h %e%ﬁgﬁé#g%b

trifl uorometgpyl 228MCL, 2, 4-triazole (2 g, 5 mol) in acetic acid (10 m) was
added dropgﬁ se acetyl chloride f-l}, zda Then the reaction m xture was
heat ed at 8OHNMR/DMSQ del:oh? &5 8Hht el (do2H)imsél fdtnd-7p @8d d¥8 was
chromat o raptﬁgd silica gel wusing a 98/2 m xture of nethyl ene

chl ori de hol”as the eluent, then recrystallized froma

pent ane/ net 1EXAMBEB3Sire, to give a white solid (1.6 g, 15 72 %9. mp. 85

g . 0|5+ N?/is( Cﬁ%&e@gﬁ%ﬁ (@65 éﬁ-(éceglgm{no)-suﬁwnyn.p anoh3:3 (AB 4H), 7.75 and

1- (4- met hox wriplaeromhethyl- 1120 friakole| f ony| - phenyl) 1H 1,2, 4-tri azol e a)
N- (di et hyl am no- net hyl ene) - 4- (et hyl su fo e enza de A su I’ISI on of
4- et hyl - sul¥on#| SBWRSSIOR gef ( &(gmettgxyp 1) PR -

di met hy'lﬁ“?:hﬂhor&ﬂa@th?‘l‘-lﬂ&%—ﬂiﬁ%lé (2'8ss ﬁﬁﬂofl)‘iﬂfhc&lc ﬁ@(l@ rﬁl?'%va&-ai&dh dUFi ng

which tine e formed f hanol was col [ ect’ed t hrough  a reéfl ux gondenser
25 After coaiwpvgsmpebri ghigudes(0iml).\Ehen i xeagtion mixereweeheaed ay8045C 87 9 .

mp. 130 C" WE &%Qatgg }o dryéefsg‘&d(tﬁe re§i@1e w§s aﬁor(ﬁtogéﬁﬂed oﬁ sﬂléa &él 3H, 8

and 8. 35 (AB,
using a 98/2 mixture of methylene chloride/methanol as the eluent, then

recrystallized from a pentane/methanol mixture, to give a white solid (1.6 g,
15 72%).
m.p. 85 °C
H-NMR (CDCl5) : 2.05 (s, 3H), 3.9 (s, 3H), 7 and 7.3 (AB, 4H), 7.75 and 8.05
(AB, 4H).
EXAMPLE 36
20 1-(4-methoxy-phenyl)-5-(4-methylsulfonylophenyl)-lH-l,2,4-triazole
a) N-(dimethylamino-methylene)-4-(methylsulfonyl)-benzamide
A suspension of 4-methyl-sulfonyl-benzamide (8 g, 40.2 mmol) in dimethyl-
formamide dimethyl acetal (16 ml, 120 mmol) was stirred at 120 °C for 1.75 h,
during which time the formed methanol was collected through a reflux condenser.
25  After cooling an orange solid was filtered and dried (8.92 g, 87 %).
m.p. 130 °C
"H-NMR (DMSO dg) : 3.16 (s, 3H), 3.22 (s, 3H), 3.27 (5, 3H), 8 and 8.35 (AB,
4H), 8.67 (s, 1H).
b) 1-(4-methoxy-phenyl)-5- (4—meﬂ1ylsulfonyl-phenyl)—lH—1 2,4-triazole
30 A mixture of N-(dimethylamino-methylene)-4-(methyl-sulfonyl)-benzamide (4 g,
15.7 mmol), 4-methoxy-phenylhydrazine hydrochloride (2.75 g, 15.7 mmol),



4H)., 8.67 (s, 1H).

b) 1- (4- net hox -F)henﬁl) 5- (4- net hyl sul fonyl - phenyl )-1H 1,2, 4-triazole 30 A
m xt ure of yl ani no- met hyl ene) - 4- (et hyl - sul f ony| PCBERWAMSEe (4 g,
15.7 mmol ), 4-nethoxy-phenyl hydrazi ne Bgdrochloride (2.75 g, 15.7 mmol ), WO
01/ 34577 PCT/"00/10956 34 triethylamne (2.2 m, 15.7 nmmol) in ethanol (20
m) was heated to reflux for 2.5 h. After cooling, the reaction m xture

was concentrated to dryness, then diluted wth ethyl acetate. The organic
phase was was Histhylgmine (?a?é‘%* &hd mymel) imetbench (3hel) waheptadcte 18wy fgodi um

sul fate. The 470/ 30
muxture of to uen% oxa %qu%he {é’?@g q’ag ngﬁlltﬂraggrtgﬁ? %FI ze ?’om et hanol
to give a li gmm@ﬂahgemmot@nwpgaselﬁs%shemvﬁth w8¢er 4nd' sktubdidd t(rlTNBO de6) :
3.26 (s, 3H), 3,82 (s, 3H. 7.05 7. AB,. 4 7 and AB, 4H),
8.3 (é lH)H) s i awéﬁam@e??fgteaﬂguref@ t&fﬁ%ﬁ?f@%ﬁmﬁ‘?a@ s @i ng 'b the
i nvention wer gshea Mol it 8f foludhe/Hibkdfe ak thel aﬁsneltﬁenq@&yamm f2bm COX- 2

activities in vitro. Purified COX-1 fromram sem nal veéesicles and purified
COX-2 from emethmoéecemaabmmnsefm&ywﬁ %Xheni cal s) were incubated for 10

m nut es at 25, G i bpe presence of their 15 substrate, arachidonic acid (5

uM, with or vm ‘hout "t est conpounds or standard inhibitors. Prostaglandin

E2, the react {IH-NNR@MSO de)a3.26rtsa3H), 88216y SHN\0Feand 7i35T(ABOAH); Y7 4RED
Systens) . Eacpﬁgd@saggi%lml ue results fromduplicate determ nations.

Fi nal inhibit ‘fans t standard errors of at |east (3)
i ndependenp eRBRAégicat fdsts eqildsor med on as many different days. 20 In this
test system diclofenac, a standard non_sel ective inhibitor of both COX-1

and COX-2 repr odUB¥agIPle OmPOpRAS aceosdipg feBe YRR vere fesied dor thelf $iilityons of

both COX-1 ang, {dm’CcoRte xw/breéowi chvg&@ zfz‘%ﬁ’d Fufified TX.9- thoin RMh(17) and
0.97 t 0.14 pM (18), respectively. N nmesulide, a standard selective COX-2

i nhi bitor, waseminateesicles and mufified GEX-B dram ewe (placepiad(bo fiom Gaymane

| nter edi ate 25, ¢RARERLEhRef 'tol 1MiHSE ol %5+ EORPRE! 3Racc P RRLCS 3. 10

15  substrate, arachidonic acid (5 uM), with or without test compounds or standard
inhibitors. Prostaglandin E,, the reaction product, was measured by enzymo-
immunoassay {(R&D Systems). Each individual value results from duplicate
determinations. Final inhibition data are means * standard errors of at least (3)
independent experiments performed on as many different days.

20 In this test system, diclofenac, a standard non selective inhibitor of both
COX-1 and COX-2 reproducibly exerted its expected dose-related inhibitions of
both COX-1 and COX-2 activities with ICsp equal to 0.54 + 0.13 uM (17) and
0.97 = 0.14 uM (18), respectively. Nimesulide, a standard selective COX-2
inhibitor, was tested as a reference between 0.1 and 10 uM. At the intermediate

25  concentration of 1 uM used for comparison, examples 3, 10, 15, 17, 18, 25 and 34
did not show any significant inhibition of COX-1, but were able to inhibit COX-2
selectively (Table 1).

30



did not show any significant inhibition of COX-1, but were able to inhibit
COX-2 sel &ﬁl%%%y (Table 1). 30 WD 01/34577 PCTI EPOO/ 10956 31 TABLE 1:

| nhi bi tion 1 and COX-2 activities Compound (conceREFERIOPPS6 o5 COX- 1
inhibition (n) % COX-2 inhibition (n) N nmesulide (0.1 M +7 6.6 (9) -
23:t 5.4 (9) ( 1 NM +1612.2(26) - 30312 (23) (10 A(M +13 8.3 (9) -505.4
(12) Exanple 3 (1M - 2 5.7 (6) -192 6 (3) Exanple 10 (1 M - 4 14.6 (4)
- 32 4.5 (3) Example 15 (1 M + 2 7.0 (3) -187 (3) Exanple 17 (1 M + 8
2.7 (6) - 44 6.8 (6) Exanple 18 (1 M - 5 12 (3) - 53 11 (3) Exanple 25
(1M -5 9(3) - 31TANLE$) InkbRioRlo? COX- hnd)COXBWReibites - 78 2 (3)  (n)

nunber of xperinents Exanples 10 and 25 were of sinmilar potency as

ni mesul i de [a€Compenndanison@nirasion):ht% SOXoh inbikitiendayy]l % COX-2ishibition @ ver e
even nore potent. Exanpl e 18, pne of the nost pdtent conpound in. tlhe

series, ap %) TO[TTTTESy JBE €(HOT et Ny SES e gince it
I nduced t hg sarre | nh| bl@qokm% 5B% as ninesulidg -50[}}31)3;{E a 1qQ tines
| ower concentration : I MaM) 1D , uMI6 213226k i vdly. 100W3.D1234577

TCEQEPOO’ 10956 3z d a(IHBILM)l A comgti% OE9)t he |f or mglsat(ig (iiz)RB o$LO |
Example 3 (1 M) ~2257 (6) -19226 ()
Example 10 (1 M) - 4+146 (4) -32+45 (3)
Example 15 (14M) +2+ 70 (3) -1827 (3)
Example 17 (1 uM) 48227 (6) -44+638 (6)
Example 18 (1 xM) -5+ 12 (3) 53111 (3)
Example 25  (1xM) -5+ 9 (3) -31210 (3)
Example 34 (1 M) -16£10 (3) -7822 (3)

(n) number of experiments
Examples 10 and 25 were of similar potency as nimesulide at the same
5 concentration and examples 17, 18 and 34 were even more potent. Example 18,
one of the most potent compound in thé series, appeared to be about 10 times
more potent than nimesulide since it induced the same inhibition (-53%) as
nimesulide (-50%) but at a 10 times lower concentration : 1 &M vs. 10 uM,
respectively. |
10




RLN"' N \R2 () 10 in which R1L is hydrogen ; a (G -C6)alkyl ; a
hal o( C1- C6) al kyl ; or a phenyl optionally substituted by one or several
substit uent sSWOMEETEd from the group consisting of a (CL-REHERMKIMNSE o
hal ogen, a bal o(Cl-4)al kyl, a hydroxy, a (C,-C4)al koxy, an am no, a nono-

i - (Cl- C4) al kyl ani no, a (Cl-C4)al kyl*®&r bonyl anino, a (Cl 15
C4) al kyl t hi ocar bonyl am no, a (Cl-C4)al koxycar bonyl am no, a (Cl-
C4) al koxyt hi ocar bonyl am no, - a (Cl-C4)al kyl sul fonyl, a (Cil-
C4) al kyl sul fonyl am no, a net hyl enedi oxyClaimsnitro and a cyano ; R2 is a
(C1-C6)al kyl ; a (C3-C8)cycloal kyl ; a phenyl or a phenyl (Cl-C4)al kyl in
whi ch the phenyl is optionally substituted by one or several substituents
20 sel ected from i hecehippupd sahsforhbiaayof a (Cl- C4)al kyl, a hal ogen, a
hal o(C, C4)al kyl, a hydroxy, a (Cl- ;al koxy, -an am no, a nono- oOr
I - (Cl-C4) al kyl azni no, a (d-C4)alkyl carbonyl am no, a
(C1-4)al kgl t hi ocar bonyl am no, a (Cl- Cggal kox@gar onyl am no, a
(C1l- ) al koxyt hi ocar bonyl arnino, a (Cl- )2 fonyl, a
(C1-A4) al kyl sul fonyl am no, a net hyl enedi oy : té% and a 25 cyano ; or a
heretoaromatic radical ; R3 is hydroen ; 4l og a hydroxy ; a
(C1-Co6) al koxy ; an am no ; a no- A ' - Co) al kyI amno ; a
(C1- Co) al kyl carbonyl am no ; Cl- I kyl t hi ocarbonyl amino ; a
(C1l-C6)carbonylam no ; a (Cl Co) al IN)-X hi ocacbonylamno ; a nitro ; or a
cyano ; ¢ s $ Replaced This Sheet Has BeBR pl ace ti (WWO 01/ 34577
PCT/ EPOO/ 38956 33i, wiideri:s @ (Cl C6) al kyl ; an am no ; a nono- or

-(G -Co6)al kyl am no ; a (C

R! is hydrogen ; a(C1-C5)alkyl a halo(C;-Ce)alkyl ; or a phenyl optionally

substituted by one or several substituents sclected from the group consisting of a

(Cy-Cs)alkyl, a hatogen, a halo(C;-Cy)alkyl, a hydroxy, a (C;-C,)alkoxy, an amino,

a mono- or di-(Ci-Cs)alkylamino, a (C;-Cyalkylcarbonylamino, a (Ci-

15 Cjalkylthiocarbonylamino, a  (Cy-Ci)alkoxycarbonylamino, a (G-

C,)alkoxythiocarbonylamino, a {C1-C,)alkylsulfonyl, a (Ci-
C,)alkylsulfonylamino, a methylenedioxy, a nitro and a cyano ;

R? is a (C1-Cealkyl ; a (Cs-Cg)cycloalkyl ; 2 phenyl or a phenyl(Ci-Cq)alkyl

in which the pheny! is optionally substituted by one or several substituents

20 selected from the group consisting of a (C;-Cy)alkyl, a halogen, a halo(C;-

Ca)alkyl, a hydroxy, a (C;-Cy)alkoxy, an amino, a mono- or di-(C1-Cy)alkylamino,

a (Cy-Cs)alkylcarbonylamino, a (C;-Ci)alkylthiocarbonylamino, a (C;-

CaJalkoxycarbonylamino, a  (C;-Cy)alkoxythiocarbonylamino, a (G-

Cas)alkylsulfonyl, a (C;-Cs)alkylsulfonylamino, a methylenedioxy, a nitro and a
25  cyano; or a heretoaromatic radical ;

R® is hydrogen ; a halogen ; a hydroxy ; a (C1-Ce)alkoxy ; an amino ; a
mono- or di-(C,-Ce)alkylamino ; a (C;-Ce)alkylcarbonylamino ; a (Ci-
Ce)alkylthiocartbonylamino ; a  (Ci-Cg)catbonylamino ; a  (Gs-
Ce)alkoxythiocarbonylamino ; a nitro ; or a cyano ;

I
L
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C6) al kyl carbonyl am no ; a (Cl1-C6)al kyl thi ocarbonylanino ; a (Cl- .

C6) al koxycar bon Iam no ; or a (Cl-C6)al koxyt hi ocarbonylanino ; or a

phar maceut VOM#AGEcept abl e salt thereof. 5 2. A conpound B“ERM®E to claim
1, in which : - R is hydrogen, a (Ch46)alkyl, a halo(Cl-C6)alkyl or a
phenyl ; - R2is a (C3-C8)cycloal kyl ; a phenyl optionally substituted by
one or several substituents sel ected fromthe group consisting of a

hal C1- I | k h t
d?( (é%e?m) al (kyl aﬁﬂ% ((wa ‘E i 5!)03»3}1 2 ?(ﬂ%ﬁ‘g‘ﬁ\ ﬁéﬁk&g‘(‘@% s%car kyl sul f onyl
and a net hYb@%glc%Bnylmﬁmophenﬂ (@1_%MIMbmmmnm the Qhe(gql S

substituted ne or several ~substituents selected fromthe group
consi sting Gﬁ)aﬂsommmamm(;mla@)@nymmnxlmm) al koxy : or a 5- or

6- menber ed mnq@glﬁggﬁ%‘%%m@%%“%g&ycl e containing one or two nitrogen,

sul fur and/ 8F2® i's hydrogen or a halogen ; - R4 is a
(CLl- C6) agkyl , az(ﬁ&or@&xﬂﬂkccbmﬁrgloanmlnmmh :an anino ; or a

phar maceut i cal | y_pccept abl e e onpoung according to claim
1 or 2 in which® s?‘! ragm(éﬁﬂ;w hag‘?(ch%‘h@%?r@f alkyl, 20 or a
phar maceut i cal | yragage}- @Bl:ﬁclm&yi iﬁﬁhﬁ%norﬁlly%ummb%xﬁ%%vétaﬁg to claim

3in which R is trifluoronethy a pharnaceuti call acceptabl e salt
t her eof . 5. s@scmmmmmm@wwwgpfewpm,a(ﬁ alkyl, afliich R2 is a

henyl opt bs ;we or, S [ uept sysel ected from
Itohe )g;roupp E@ CO%I SF gg' A hg?/orggﬁ’ a %éb%)%nﬁ“é ( 1 é)aI koxy, a
hydr oxyl0a atkylsubionylantifio,C4) z(CkSZk)alkylnuifonal (zmﬂ @4)méthyltnediokpny| ani no, a
(C1-4) al kyl sul f.an nd.a | enedi,ox Qr .2 har rraceutl

accept abl e Q I‘&Fﬁ@?@%ﬁ .‘“G‘TVH‘B;‘ té Y éccsgbs" e 3 She Dt 5% %fﬂllms 1to05

i n whi ch R3gibstifikhls Sgédted freth tRrgréu mﬂslm&ﬂtaugafob;y, (G aRjalityl endal t t her eof .

Thi s Sheet Has Been Replaced 1I1 L1111 1inh/ 11111
(C1-Cq)alkoxy ,por a 5- or membereg monocyclic aromatic heterocycle

containing one or two nitrogen, sulfur and/or oxygen atoms ;
15 - R¥ is hydrogen or a halogen ;
- R* is a (C;-Cs)alkyl, a (C;-C4)alkylcarbonylamino or an amino ;
or a pharmaceutically acceptable salt thereof.
3. A compound according to claim 1 or 2 in which R! is a (C;-Cy)alkyl or a
halo(C;-Ca)alkyl, |
20  or a pharmaceutically acceptable salt thereof.
4. A compound according to claim 3 in which R! is trifluoromethyl,
or a pharmaceutically acceptable salt thereof.
5. A compound according to one of claims 1 to 4 in which R? is a phenyl
optionally substituted by one or several substituents selected from the group
25 consisting of a halogen, a (C,-Cy)alkyl, a (C;-Cq)alkoxy, a hydroxy, a nitro, a
di(C;-C,)alkylamino, a (C;-Cs)alkylsulfonylamino, a (C;-Cy)alkylsulfonyl and a
methylenedioxy ;
or a pharmaceutically acceptable salt thereof.
6. A compound according to one of claims 1 to 5 in which R? is hydrogen,
30 oraphammaceuticaily acceptable salt thereof.

//
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~I1:111111111! WO 01/ 34577 PCT/ EPOO/ 10956 7. A conpound according to one of
clains 1 to 6 in which Rbis a (C, - C6)alkyl or an amno, or a

phar maceut i cCHPPY34Tcept abl e salt thereof. 8. A conmpound a®EBHEBAS60 cl ai m
1 or a pharnaceutically acceptable salt S thereof which is selected from
t he group consi sting of

-1- (4- et hoxy- phenyl) - 3- net hyl - 5- (4- met%?T sul fonyl - phenyl )-1H1, 2, 4-
triazole o _

- 1- (4- met hoxy- phehyA copoundnaseonding tb fooe f claimeny Itd 63n twhieh B iadChy| - 1H
1,2,4-triazol : .

-1-(4-brono-p 59r5a_n(aﬂ1_1%t hyl sul fonyl - phenyl ) -3-trifluoromethyl -1 H

1, 2, 4-tri azol @ra pharmaceutically acceptable salt thereof.
-1- (4- net hyl sul f onyl am no- phenyl ) - 5- (4- net hyl sul f onyl -lphenyl - 3-
trifluoromet hyl - 18+A compound;ageqsdipg to claim 1 or 2 pharmaceutically acceptable salt

-1- (4- met hgxy'tl{é;b%?%?ch%&ﬁéém&%éﬁgﬁ’&h Qﬁ%@ﬂf) -3-trifluoronethyl-IH 15
: p cal®c

1,2,4-triazole. har maceut | npositi-on conprising a
t her apeuti cal | y efI-¢&nethexy-phreayins-nuithyd-Se(édmpthyisilfofyl-phenyl)f 11,2455 1 to 8 or
a pharmaceutically ac(geept able salt thereof, and a pharmaceutically

acceptabl e carri er triax A pharmaceutical conposition according to claim?9

for treating an 2ﬂ(4'-ﬁ§§ﬂl@f?lﬁ{eﬂﬂy-sgmﬁﬁ&umﬁﬁ&&gbﬁﬁﬂﬂmbm@lﬂﬁﬂﬁm with a

non-steroidal anti-_inflamatory drug. 11. A pharnmaceutical conposition
according to clai nd-&41tdazoler eat i ng cycl ooxygenase-nedi at ed di seases

pr et or oncalt o c0K AL B R et ca
conmposi tion conpri KAgrizolet her apeut i cally effective amount of a conmpound of
o oLt e 1 S e A DRSHES U BREBAAI B s o0l o =
according to one ofiflabrameyl11-q,2]41riazole
- 1-(4-methoxy-phenyl)-5-(4-aminosulfonyl-phenyl)-3-trifluoromethyl-1H-
15 1,2,4-triazole.
9. A pharmaceutical composition comprising a therapeutically effective
amount of a compound of one of claims 1 to 8 or a pharmaceutically acceptable
salt thereof, and a pharmaceutically acceptable carrier.
10. A pharmaceutical composition according to claim 9 for treating an

20 inflammatory disease susceptible to treatment with a non-steroidal anti-
inflammatory drug.

11. A pharmaceutical composition according to claim 9 for treating
cyclooxygenase-mediated diseases advantageously treated by an agent that
selectively inhibits COX-2 in preference to COX-1.

25 12. A cyclooxygenase-2 inhibitor pharmaceutical composition comprising a
therapeutically effective amount of a2 compound of one of claims 1 to 8 or a
phammaceutically acceptable salt thereof, and a pharmaceutically acceptable
carrier.

13. A pharmacentical composition according to one of claims 9 to 12

30 comprising from 1 to 1000 mg of said compound.
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30 conprising froml to 1000 nmg of said compound. T j1111111j,,, s-WO
01/ 34577 PCT/ EPOQ/ 10956 35 14. Use of a conpound accorg, 3%1"5']9 e of
clainms 1 "WP®37,  pharnaceutical |y acceptabl e salt theF 1%

manuf acture of a medicanent for treating an inflammtory di sease
susceptible to treatnment with a non-8%eroidal anti- inflammtory drug. 5
15. Use of a conpound according to one of clains 1 to 8 or a

pharmaceutical Ly acceptable salt thergof in the nu ctur of a nedi canent
for treating ég-clqiﬁx én&@@%&h%‘é‘ﬂ'“& to, p0g, Of n%‘ %ge a° cBnpound
accor di ng tg, 00 ble 5t tﬁex@éfﬂm@hﬁﬁﬁfﬁ&@tﬁtdfﬁ%édicﬁfeﬁﬁf&am e salt
t hereof as "an ant|-| fla tory agent. This Sht 1 1//1111/1 |1-~I1/111 L
~I111/11l uSatiriglan inflammatory disease susceptible to treatment with a non-steroidal anti-
inflammatory drug.
5 15. Use of a compound according to one of claims 1 to 8 or a

pharmaceutically acceptable salt thereof in the manufacture of a medicament for
treating cyclooxygenase-mediated diseases.
16. Use of a compound according to one of claims 1 to 8 or a

pharmaceutically acceptable salt thereof as an anti-inflammatory agent.
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