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(57) Abstract: The invention relates to 5-aryl-1H-1,2,4-triazole com-
pounds of formula (I) in which R!, R2, R® and R? are as defined in
the specification.These compounds are potent and selective COX-2
inhibitors.The invention also relates to pharmaceutical compositions
comprising these compounds.




pounds of formula (1) in which Rerr], Rerr], Rerr] and F{EQPT”%¥@4as
defined in the specification. These conpounds are potent and sel ective
COX-2 inhibitors. The invention also relates to pharnaceutica
conpositions conprising these conmpounds. 16 April 2004
5-aryl-1H 1, 2,4-triazol e conpounds as inhibitors of cycl ooxygenase-2 and
pharmaceuti cal conpositions containing them The present invention relates
to 5-aryl-1H 1, 2,4-trjazole compounds, to a process for.their preparation
and to pharnmaceuti cal conposltlons contalnlng then1 hbn st er oi dal

antiinfl amat gLy ] ‘

I nhi bition of prostagl agd T '

conversi on of arachi donf¢ ' ' ) 0 - 1ne first conn1tted step
in this process is the OX|dat|ve cycllsatlon of arachidonic acid to PCGE2,

which is foll og%q by peroxide reduction to PG at_a second di stinct
bi ndi ng site. prefeatmygnion rekichtos-aykcldd:3 Arivarole epmpayudsesq 8t as two

o - hon PR bl Bl angBO YA Ral cchboiigh cortaifingFhems™ D% 1
1992, 267, 214dn-steieidat mrinfantnioryCdngs (NSAEDSSER mofeof. thé® Wects3, 241) .

Oneisofor gg)li)(&hlls constitutively produced in.  a_ variety of tissues
and appear gbrp dnhibifign ¢ tpmﬁa@ﬁ@l‘%ﬁrﬁy@ﬂ’a%épgﬂ homhich mediatesothggi cal

functions Fgﬁl M‘ét%] \ 0 he
second i sofor ""‘Jg@%gf??‘- |g°llﬁér ﬁgetépg %’é?‘lﬁ?e:r&} gfﬁ%ﬁﬁﬁ‘ ru%epy'ﬂs mul i and
appears to ptm:eksmsgbé yxideRpayslisation bbziméiﬂdodict adid ke PSE, Pwhidh 64 fdlﬂu%fl

pr ost agl andln that results_in inflammtion (Masferrer, J. L. et al., Proc.

Nat | . Acadby gejoxiqggsduction o PérH: 3322800““\#1%@“ indiag site. PGS commenly Acad.

Sci. USA 1 9 8, S5434 6823,
US5504215, g‘é&%s‘?’%@’%ﬁﬁfnﬁ %%@é% é%scrl e %&@"&y %?‘ ‘H‘ﬁﬁzéﬁ'&gw th in
vitro and physmlugca]aue @iih) Tset 0PRc] NutldiAdagngéi: USAL, Bo%; 180l 3384 es such as
conmpound (& having a noderate Cox-2 i nhibitor act|V|t and
anti-infla i r i

thinfl 13 by, Bighi Ghemar B920267, 2638 i R Canesen
anti-inf| ame{s)f's RO 1684, lgafﬁ)bﬁﬁglsggo%&, b?ﬁgl id cons’umtrveiy produced in

a variety of tissues and appears to be important in the maintenance of normal

physiological functions including renal blood flow and gastric cytoprotéction. The
sccond isoform, COX-2, is induced by a variety of inflammatory stimuli and
appears to be largely responsible for the high-level production of prostaglandins
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, USSSO4215
- US5508426 and US$5510496 describe 1,5-diaryl-pyrazoles with ir vitro and in vivo -
activities. ' -
Some 1,5-diphenyl-1H-1,2,4-triazoles such as compound (a), having a
moderate Cox-2 inhibitory activity and anti-inﬂammatory potency, which are not .
- superior to that of known anti-inﬂammatory agents, ‘have been described in
Monatshefie fur Chemie 119, 349-353 (1998). |



Monatshefte fur Chemie 119, 349-353 (1998). 16 April 2004 2 {&fPril2004

3-cyano-1, 5-di phenyl -1H 1, 2, 4-tri azol es such as conpound (b) reported in
Chem . Pharm Bull. 45(4,987-995 (1997) are weak and -non sel ective
inhibitors of. cyclooxygenase-1 and cycl ooxygenase-2. (n) F It has now
been found that sone 5-aryl-1H1,2,4-triazol e conmpounds -are surprisingly
particularly selective and strong inh&bitors of cycl ooxygenase-2.

Accordi ngly one object of this invention is to provide 5-aryl-1H1, 2, 4-
triazol e conmpounds, which have a potent and selective COX-2 inhibiting
activity. The 5-phenyl-1H1,2,4-triazol e~coppfounds of this invention are
represented by the follow ng general f a(l) : inwhich: R is

hydrogen ; -a (Cl-C6)al kyl ; a hal o(Cl- yI ;- or a phenyl optionally
substituted by one or several subsiityents~sel ected fromthe group

consisting of a- 16 April 2004 1-T4) al kyl, a hanfagen

haI o(Cl-C4)al kyl'; a-hydroxy, ¥ ( A al koxy, an a a nono- or
-(C1- C4)a|ky|amno a (Cl- C4)a|k'§’|ca anmno, a (Cl

C4) al kyl t hi ocar bonyl am no, a (Cl-C4)al rbonyl am no, a (CI -

C4) al koxyt hi ocar-bonyl-am ne,. a (Cl-C4)al fonyl,. a (C -

C4) al kyl sul fonyl ami no,. a met hyl enedi oxy, a nit#o and a cyano ; R2Z is a

(C1-Co) al l@%byanoa,i@hémqmmﬂ-ﬁdzoles sughhsrpmpound (P veppiédin Cgml. kyl  in

whi ch the phenyl is |onaII _substituted by one or several substituents

sel ect ed fHhommi Rall gf4 9%71?9 {1 9Y7)otre weaky aqdh pgp spfectiye Hﬁl”@{:}@ﬁ ofy hal o( Cl-

ar” (o oncbrRRis PEERRY2 P O 15 2

(Cl -C4)al kyl thi ocar bonyl am no, a(Cl -
_ L : SO,CH,

®

" NHNT‘

NfN

E
It has now beénlfound that some 5-aryl-1H-1,2 4-triazole compounds are

surprisingly particularly sclective and strong inhibitors of cyclooxygenase-2.
Accordingly one object of this invention is to pi'ovide 5-aryl-1H-1,24-

mazole compounds, ‘which have a potent and selective COX-2 inhibiting activity.
The 5-phenyl-1H-1, 2 4-triazole compounds of this invention are rcpresentcd

by the following general fommla O:

| (0]

in which :

R' is hydrogen ; a (Cr-Ce)alky! ; a halo(C;-Ce)alkyl ; or a phenyl optionally
substituted by one or several substituents selected from the group consisting ofa




C4) al koxycar bonyl ani no, a(Cl - C 4) al koxyt hi ocar bonyl ami no, a( Cl - 1 April 2004
C4) al kyl sul fonyl, a (C -C4)alkyl sul fonyl am no, a nethyl enedi oxy, a nitro

and a cyano ; or a heretoaromatic radical ; R3 is hydrogen ; a. hal ogen ;
a hydroxy ; a (Cl-C6)al koxy ; an amino< a nono- or di'(CI-CG)aIkyIarrino o
a (C-06)al kyl carbonylamino ; a (Cl- ..GC6)al kylthiocarbonylam no" ; a

(Cl- ©6) al koxycarbonylanmino ; a (Cl - 06) al koxyt hi ocarbonylamno ; a nitro ;

i - (o Gy defrabr e et G il Bty TG Copffons, a amin,

(CI - CB) al kyj t higpear B@nmﬁm Qalky kyPinfifh,; #5|@LEQENGRARDPAVIARIAGI0 & (@-2
(C-Co)al koxyt hi ocar bonyl a “rand its phar maceuti ca accept abl e salts.
The term' (C{)al@)thiokgtbbnyjnmir(oﬂ - G6) al (lq;+€4)allsoxmd@psylemmcas neani §g-a | i near

or branched carbon chain havin ( i vely 6) carpon atons
such as foq:") 8 10CarboRyRMInG, o hy B prgg f:“)a'ﬁ?/gsb‘ffb bu%yl, &g‘bbutyl,

tert but yl Ier m " (Cl - C4) al koxy"
"(d -%)Cﬁéﬁiﬁblf?ylﬁlﬁ @Péﬁc@%s me n{lﬁgﬂoa%hgr up ORin which Ris a

( CI - C4) al kyl orR%/ fsla @) @))kikki ;a&(@betg)wﬂozﬂkyl\;aph“éhyi drer phehl_v,ﬂ(Comhﬂ@A) or
(Cl-C6)al kyl " is understood as neaning a éﬁ ﬁ%.l%lgk radi cal

in which 1 %W%%gb@%ﬂén@“ﬁ’&w t?é‘B?Pt%’ﬁgsW Pﬂ?e‘lf THal ogen

t h t aﬁﬁ'yi? L, -
ge(r)lgglflsﬂgr oe?%&ﬁ%r a ch s%ﬁusﬁ Hlor ggggragxoiﬂeca)n dﬁagééeby%GR%%@,‘l- 2084 4

The terim hei)@mgnah)@mmew{- %ﬂaﬁtymﬁmhg amﬂnbom die(C,C Halkyleminiaydi ne or

fluorine atom _ The tenn )cycl oal kyl" 1s understood as neaping a

sat ur at ed ?mr(&;féd)?lliﬂﬁ%%ﬂamﬁt?ﬂ ahe(@ll )@Wlﬁum“mﬁ?“&?’onﬁ s{fen as for

exanpl e a 99@4‘ I obut yl cyc}moheptyl or
cycl obutyl éégikg‘g' né/la§1¥ l) héter %ﬁgﬁlagl s’ un ers{cé)od as.
meani ng a S5Cgalkglsatfol] ectart(ngﬂkﬁlsulﬁor@llmﬂm;akﬂethﬂmmﬁm,m nipol ared ar onmati ¢

het er ocycl e
cyano ; or a heretoaromatic radica! ;

R? is hydrogen ; a.halogen ; a hydroxy ; a (Ci-C)alkoxy ; an amino ; a

mono- or di-(C;-Celalkylamino ; a (Cy-Cg)alkylcarbonylamino ; a (G-
- Ceyalkylthiocarbonylamino  ;  a (Cy-Ce)alkoxycarbonylamino ; 2 (G-
. Ce)alkoxythiocarbonylamino ; a nitro ; OF a Cyano ; )

R* is a (C,-Cg)alky! ; an amino ; a mono- or di-(Cy-Ce)alkylamino ; a (C-
Co)alkylcarbonylamino ; a  (Cy-Ce)alkylthiocarbonylamino ; a (G-
Ce)alkoxycarbonylamino ; or a (C,-Cg)alkoxythiocarbonylamino ;
and its pharmaceutical acceptable salts.

The term "(C;-Cg)alkyl" or "(Ci-C)alkyl" is understood as meaning a linear

" or branched hydrocarbon'chain having 1 to 4 (respectively 6) carbon atoms such
z;s for example a methyl, ethyl, pfopyl, isopropyl, butyl, isobutyl, tert-butyl, pentyl,
isopentyl or hexyl radical.

The term "(C)-Caalkoxy” or "(C;i-Ce)alkoxy" is understood as meaning 2
group OR in which R is a (C;-C4)alky! or (Ci-Ce)alkyl as defined above.

The term "halo(C;-Cy)-or (Ci-Ce)alkyl” is understood as meaning a (Ci-Cy)
or (C;-Cg)alkyl radical in which 1 to 7 hydrogen atoms have been substituted with
1 to. 7 halogen atoms such as for example a trifluoromethyl, a 2,2,2-trifluoroethyl,

a pentafluoroethyl, a chloromethyl or a bromomethy! radical.



- 16 April 2004
contai ning one or two heteroatons chosen fromN, S and O, suc% gngor
exanpl e a pyridinyl, pyridazinyl, pyrazinyl, pyrimdinyl, pyrazolyl,

qui nol i nyl , |squ|noI|nyI benzi m dazol yl, benzoxazol yl, benzot hi azol yl,

i ndol yl or indazolyl radlcal. Preferred conpounds of fornmula (1) are those
in which : - R, is hydrogen, a (Cl-C6)al kyl, a hal o(Cl-C6)al kyl or a
phenyl ; - R2 is a (C3-Cg)cycloal kyl ; 4 phenyl optionally substituted by

one or several substituents selected fromthe group consisting of a

hal ogen, a (C -C4)alkyl, a (G- 4)al koxy, a hydroxy, a nitro, a

di (C, - C4) al kyiTasiterm "Iﬁlc(g@h 1sﬁda)iaiskzoﬂsaﬂhiaanmgmhimneab(0mmé;4))éinhyirsul fonyl
and a nethylenedioxy ' ; a phenyl (C -C4)al kyl in which the phenyl is
substi t ut QHOB‘}G'(‘!@E‘ -or .several ‘substituents selected from-the group

consi sting of 0% al kyl.n %mé @0 - - or
6- menber ed rmnocyc !r%gﬁ)ﬁa Zﬁg!%lergscyc?&g( con%sgl ni ng gxécéfum

ni trogen, nfonbé nfu:eﬁrbmygemgtmm 8 carbis alt@nh)sdch)gsrfoorcthmeahogen ;-
R4 is a (C -Cob a (Cl-c4)al kyl car bonyl anmi no .or an am no., Especially
preferred cmlepmn , Evflpfnuyldeyciapentyl, eyelahexyl, cyplofeptyipreyclopetybradical.” ca) o) ky |

or a halo(Cl-¢4)a wSUch 1 [ preferred
are the corrp'oﬁﬁgsgegﬁ #‘SPCWQ’%?‘% r%dﬁ&?mﬁgﬁlh%ogdaél p an geé:ggtlli&al ly.
substi t ut gghplberQ Sniioc§eice o QSbhbS.erhétﬁﬁéréd Slﬁbjﬂﬂi’cedroxﬁaﬂ&n‘hélhmcydeoup

consi sting-of a. hal ogen, a (Cl-C4)al kyl, (C, -C4) al koxy, a hydroxy, a

nitro, aodntemin canmymmmms (:npseu:ﬂrpm Ny$§ml o@ﬁmhaaafnbexaa:ple a

(C -C)alk I 0 and a rret Lt her eferred
conpounds P g?'aif‘éﬂ Wﬁg”\“lﬁ “ﬁm%ﬁg’ﬁ@ qmgdﬁl ar.ogen anﬁft hose in
whi ch R4 bénﬁmécﬁ%o@)&waza b1, ﬁenﬁmﬁwyllmﬁol&pbt ind2t rEmBle fol | owi ng

corrpounds are especially val uable :
1- (4- et hoxy- Mnyeqmmnybfmnhr@tmﬁ@mmwhphenyl) 1H-1 2,4

ar I( 2Z(r)r:ﬁehoxy p%rﬁwdrgge("aa (ErfrorliyladrlaCrfraiky one PRSI 2101 omret hyl - 1H

- R? is a (C5-Cg)cycloalkyl ; a phenyl optionally substituted by one or several
_substituents selected from the group consisting of a halogen, a (Cy-Cq)alkyl, a (C;-
Cgalkoxy, a hydroxy, a niro, a di(C;-Cgalkylamino, a (Ci-
Cj)alkylsulfonylamino, a (Ci-Cy)alkylsulfonyl and a .mcﬁlylenedioxy '3 a
phenyl(C;-C)alkyl in which the phenyl is substituted by one or several

substituents selected from the group consisting of 2 hydroxy, a (C,-C,)alkyl and a
(Ci-Co)alkoxy ; or a 5- or 6-membered monocyclic aromatic heterocycle |
-containing one or two nitrogen, sulfur andfor oxygen atoms ; |
- - R?is hydrogen or a halogen ; ,
-Rtisa (C -Cs)alkyl a (C,-CQalkylcarbonylammo or an amino.
- Especially preferred are the- oompounds of formula () in which R’ is a (C1-
)allcyi ora halo(C,-Cs)alkyl such as trifluoromethyl.
Also espcc:ally preferred are the compounds of formula () in which R2 isa
phenyl optionaliy. substituted by one or several substituents selected from the
group consisting of a halogen, a (Ci-Ca)alkyl, a (C;-Cq)alkoxy, a hydroxy, a nitro,
a di(C;-Ca)alkylamino, a.(Ci-Cq)alkylsulfonylamino, a (Ci-Cy)alkylsulfonyl and a -
- ‘methylenedioxy. : |
Further especially preferred oompounds of formula (I) are those in whlch R?
is hydrogen and those in which R* is a (C;-Cs)alkyl or an amino.
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1,2,4-triazole

1- (4- brono- phenyl)-5-(4net hyl sul fonyl - phenyl )-3-trifl uoronet hyl -
1,2,4-triazole

- 1- (4- net hyl sul f onyl am no- phenyl ) - 5- (4- net hyl sul f onyl - phenyl ) - 3-
trifluoronmethyl-1H1,2,4-triazole '

1- (4- net hoxy- phenyl ) - 5- (4am nosul f onyl -henyl )-3-trifl uoronet hyl -
1,2,4-triazole. The pharnaceutically acceptable salts of the conpounds of

formula (1) are__nontoxic salts includin (‘5& salts of conpounds of fornula
(1) containing %ﬂ@%&&w are yahlei: metal , salts or alkaline

earth netal salt uc | lum sal ts
and cal ciumsal i"ﬁ'éﬁ"g" gﬁ-?ém%tﬂ%ﬁ(&ﬁ%%ﬁ* ‘i‘ﬂ*‘*ﬁ‘?’}a‘g g%?%bl e

quat er nary anMmONikHFojeONS | or organi ¢ am nes.-such as triethylam ne,

et hanol am ne or Iris-(2-hydroxyethyl)amne -and the |ike, and { salts
of conpounds of - ﬁﬂé—mashommﬂxe(ly S%Qﬁhtbﬂlfwﬁpbw]kwmeﬁw 1 ‘arrpl e
salts with |,norgitr§ﬂp_ aci ds such as hydrochloric acid, hydrobromc acid,
sulfuric acid |d phosphoric acid and the like or with organic
carboxylic acids 1-(%@-3}.&%? S4-AfetifisubloRPLsitngl) Ack vl iaci d,
pyruvic acid, oxalic aci acid, fumaric acid, tartaric acid, citric
aci d, benzoic aci@4-tnagelam c acid,: rrandel i c. acid, methanesulfonic acid and

the like. ~-The ¢ ou forr.rul r.the.relief of pain,
fever and infl a%‘&‘)ﬁ%&"a ylgmingsp )’ %‘ﬁﬂ\cﬁyﬁb"?ﬂcﬂtﬁﬂy 'rheumat i c.
fever, synptons u?‘aﬁﬁc aﬁ&gﬁdlmkiu-%bwenza or other viral infections,

comon cold, |ow nec ai'n, dysnenorrhea, - headache, -

t oot hache, sprak ll-s(4amlhcmy¥phenysl)-5#€mnmos;lfonyﬂephmvlgﬁamfblpmthylsl,ﬂ-art hritis,

i ncl udi ng rheumat arthritis, degenerative joint diseases

(osteoarthriti s)1 fd ankyl osi.ng spondyl itis, tendinitis, bursitis,

burns, inj uri es%-hgg, cij H: SN Qf e cﬁﬁﬁoﬂﬁﬁ&ﬁ'foﬂﬁxﬂﬁ?ﬁ%@s I'n
.addition, suc npounds b| t cellular neoplastic transfornmations

and net ast anomtdic Aqltsi mclﬁdiﬁg (B saltsmﬁlcoglpomd$ cfrforiela(§) contaibiaguasidici n t he

treatment Ofngu{?? lcnl' gianpp?e Zl ?In';sc r;g]ts or alkaline earth metal salts such as sodium

salts, potassium salts, magnesium salts and calcium salts, and also salts with
pharmaceutically aéceptable quatcmafy ammonium ions or organic amines such as
triethylamine, ethanolamine or uis-(2-hydroxyethyl)amine-and the like, and (ii)
salts of compounds of the formula (I) whibh contain basic groups, for example
salts with inorganic acids such as hydrochloric acid, hydrobromic acid, sulfuric
acid, nitric acid, phosphoric acid and the like or with organic carboxylic acids
such as acetic acid, p;opionit:'acid, glycolic acid, pyruvic acid, oxalic acid, malic
acid, fumaric. acid, tartaric acid, citric acid, benzoic acid, cinnamic acid, mandg:lic
~acid, methanesulfonic acid and the like.
~ The compounds of formula (I) are useful for the relief of pain, fever and
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 strﬁins, myosiﬁs,
. neuralgia, ‘synovitis, arthritis, including rheumatoid arthritis, degenerative joint
diseases (osteoarthritis), gout and ankylosing spondylitis, tendinitis, bursitis,
burns, injuries, especially following. surgical and dental procedures. In addition,

such compounds can inhibit cellular neoplastic transformations and metastasic
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cancer (colon, lung, oesophageal and gastric cancers). The conpounds. of

formula (1) can also be useful for the treatnent of denentia including
pre-senile and senile denentia, and in particular, denentia associ ated
with Al zheiner's disease (i.e. Al zheiner's denentia). The conpounds of
formula (1) also inhibit prostanoi d-&induced snooth nuscle contraction by
preventing the synthesis of contractile prostanoids and hence nmay be of
use in the treatnent of dysnenorrhea, premature |abor and asthnma. By virtue
of their ghigh @a&ﬁ%gmﬁw&&f Be USXinihel Akt STOfaAflAIVpAlYpeRdaRT  their
selectivity f%r I nhi biting cycl ooxygenase-2 over cycl ooxygenase-1, the
conpoundsander {eplonyllang, besqphageal asd gastric.cansarsh| Ther componads of &mmdnt i onal

non- steroidal_ anti-ipflanmmatory dru NSAL particularl re such =
non- st er dDdan als&rhei‘Lng‘f for the reatipent B‘g‘iﬂﬂﬁwa Dﬁé%‘ﬁgrpéq‘?%‘%caé'ﬁés\gﬁﬁ%ch as in
patients g th.pentd : %ml kSt LheDAlzZnherd i uhjgerative
colitis, dgqnvgtrl%giz%‘l ﬁlt P%Jng@%q aharég(b:%’r‘artgcﬁ%ﬁfst ory gl::d gﬁ?s’rco{lnt esti nal

| esi ons; Afkhdimersidegentis) Jhkatantpoutids of demsula i(Hcalsdiinkibirgrosansideh as

hypopr ot hr onbi nenm a, haenophilia or_other pleedin roblens (including
t hose r elinducad smooth qensele epntiaspian byJPIsVeRtRthes ﬂ%’é‘?q%!?n?, cog Y di sease

(e.g. inpaired.renal [, Q0).; | '
_anti coagtﬂr% ,’Jsaiﬂ' l{ehgégfeﬁggg’ggggwgf@e%&ﬁ&&?Bflaﬁgucgglhgé’t%renﬁaﬂ%\%cordi ngly,
anot her qQitige@hd @éthinlj S i nvention relates to the use of the conpounds of

formula (1) or their pharmaceutically acceptable salts for. the reparation
of a medi carmdin virme of thedr high Wﬁ@oma%@%'QQW@Wm% i at ed

di seases, . especi al l hase. di seas t4 t WM NSAI Ds,
and ¢ ros et ARlee Ry for REPHAC B HRRRLY iRy eldeRBRRBINT | IR
COX- 2 1 N gafrifoAY6F férnflEN) Cljproﬂ'élelséfﬁl/eﬁtahoeﬂtcﬂhﬁi?erﬁl edrventional moat hod of

treating thée above-nentioné enase- nedi at ed di seases_conpri sing

cycl oox \ .
t he adm rstesoidak ansininflammatoryjdsegs GNSAIﬂ%gaamﬁ@aémﬂW suchpanssiegidat o) | y

~effective amoynt of a., co u f r. A ohar cally
accept ablaémé’ﬁﬂ?m{nﬁ%’f%gwgs%gy Egggf'?;e'grg&n%r@ % a%ymo?a 1es§ﬁ§%§’ggxygenase
medi at ed i€ apRtitid, NRgionMIMeateris, alcetaiveutdlits])diverichittiadr witht er ed, for

exanpl e, orall y, topically, ) . i ] )
trecurrent history of gastrointestinal lesions; GI bleeding, coagulation disorders

o

including anemia such as hypoprothrombinemia, haemophilia 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.

o Accordingly, another object of this invention relates to the use of the
compounds of formula (I) or their pharmacentically acceptable salts for the
preparation of a medicament intended for the treatment of cyclooxygenase-
mediated diseases, especiaily those diseases susceptible to treatment with
" NSAIDs, and those advantageously treated by an agent which selectively inhibits
COX-2 in 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 (I) or

-a pharmaceutically acceptable salt thereof.

' For the treatment of any of these cyclooxygenase mediated diseascs,‘the

compounds of formula (I) may be administered, for example, orally, topically,
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16 April 2004 7 parenterally, by inhalation spray or rectally i1 n dosage

unit formrul ations containing conventional non-toxic pharmaceutically -
acceptable -carriers, adjuvants and vehicles. These dosage forns are given
as exanpl es, but other dosage forns may be devel opped by those skilled in
the art of fornmulation, for the admnigtration of the conpounds of fornula
.(I'). The term parenteral as. used herefn includes subcutaneous injections,
, intravenous, intramuscular, intrasternal injection or infusion
techniques. In addition to- the treatnment of humans, the conpounds. of.
fornul a (Dp@éaﬁcﬁﬂﬁw inhalatibe sprag of reenlly o dmganbitmﬁﬁdatwusr&hmg:h as
mce, rats, horses' cattle sheep, dogs, cats, and the like. A further

obj ect of teamyentional chan-iwxia mbeanencutically s receptablen amiass c adjvyants and

oo i oSBT ko KR RE RS B bl S6L ke BBBE ol e 201
i ngredi ent . pe. ddR1dpped E?Qﬁi&%lsﬁﬁied(iﬂ)mboﬁ &f PRauRER) fof HitadniRistation 6f
ingredient may. be in"a formsuitable .for oral use, for exanple, -as

tabl ets, t rieheympounds afeformutpy @uThe torm qiarqnt@alspen@s@dxrem inglndes bl e

powders or granul es, .enulsions, hard or. soft Iatl n_capsul.e or _syrups
or elixirs. &E&%B%‘f BUCHORt-o fifERyeRQls, Jpugmuscytar, Jnfrasiem ’8 %‘3’8& 8Ecording

to any net hﬁ.ﬁ.slfdipmnﬁlquémn%ﬂ&n%ﬁrtotth@u@mm&%r%ﬁm%, f&iﬂ'ﬂ%ﬁﬁﬂﬁ beal

conposi tions and such conpositions nmay conprise one or nore agents
sel ect ed f riommulae(ly rrupsefidrigi the itregtraint ofsererblogdeaiganitmls sucwas inig, agent s,
col oring agentg and ares rwa&sa ent Sdl ﬁﬁeder to provide pharmaceutically
el egant an® { - thelfieet conprise the active
| ngredi ent i:n aﬂ”ﬁii-hiéi‘eobgé’&tt& 8- inQhconP RRETBR Wihtea doY pREGAREARLP
exci pients which are surtable for the nmanufacture of tablets..These.
exci pi ent s caypdsiicnsr cmnpmqﬂnga thqapn;utm]ﬂmeffcmvcsamhmtazf a:a:bmpuund ofir bonat e,

sodi um car bgnat | act caI Ci aho e, or hosphat e;

granul atin Oélﬂﬂlec@s‘frﬁt ceny é"ﬁ“ 8’:' b , t‘ or

al gi ni ¢ aci d; - bypdhRgna G&ﬂfcﬁl an?ﬁosﬁi&ﬁ\%bﬁ: ﬁgctﬂc agﬂé‘{ngi’e&ént -and
| ubricating agents, for exanpl'e; magnesium St ear at e, steari aC| d or

talc. The tintd form smyblbéor enabns!:t &9 exampleeys tablels tmohﬁseﬂ:zb;xgdsnmqueoﬂs.chm ques
to delay digi ; olly uggehsoigné,a&g];ersibie powders or granules, emulsions, hard or soft
gelatin capsules, or syrups or elixirs. Compositions intended for oral use: may be
prepared according to any method known to the art for the manufacture of
‘pharmaceutical ’cﬁmpos‘itionS and such compositions may comprise one or more
agents selected from the group consisting of sweetening agents, flavoring agents,
coloring agents and preserving agents in order to provide pharmaceutically elegant
'_émd palatable preparations. Tablets comprise the active ingfedient in admixture
‘with :iori-toxicphannaccutically acceptable excipients which are sunitable for"tht:
~manufacture of tablets. These excipients may be for example, inert diluents, such
- as calcium’ Carboﬁate; sodium carbonate, lactose, calcium phosphate or sodium
pHosphate; -granulating and ,disintegr'al:ing' agents, for example, com starch, or
' _élgin_ic acid; ‘bin‘ding agents, for cxamp]e starch, gelatin. or acacia, -andllubrim'ting' .
-agents, for example, magnesium stearate, stearic acid or talc. The tablets may be
"'linco:ited or they may be coated by known techniques to delay disintegxatibn and
- abéorption in the gastrointestinal tract and thereby provide a sﬁ'stained,actibn over
a longer 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
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absorption in the gastrointestinal tract and thereby provi de a sustai ned,

action over a longer period. For exanple; a tine delay material such as
gl yceryl nonostearate or glyceryl distearate may be enpl oyed. They may
al so be coated, by the technique 16 April 2004 8 described in. U S. Patents
4,256, 108, 4,166, 452 and 4, 265, 874 toﬁf ormosnotic therapeutic tablets for
control release. Fornulations for oralF use, may al so be presented as hard
gelatin capsules wherein the active ingredient is mxed with an inert
solid diluent, for exangq cal ci um car bonat e, cal ci um phosphate, or

tepts

kaol i n, ordegeribed in §b$ 4256,108, 4166452 randnd, 263,874 do ifarm SMOHE | s ni xed

with water or . an o | f xanpl e peanut. oil, lTiquid paraffin, or
olive oil. thcmRﬁ %@ie&s{@ Sﬂ@%ﬁ@ea@gmrl se the active lngredl ent in -

adni xture W t hFofMlhddrRNof ofdfivsd thsy 4186 behsresohiedl &€ havdegelftin aapsaRYS
suspen5| ons. Such excipients are suspending agents, for .. exanple .

: sodi um cwhmnyﬂmmve engrgdlgmexﬁ mtmd hwh:en lingroselid diluent, for examP €,
hydroxy propy.l met cellul.ase, u | nat e, poI n r | done gum
t ragacant h“ﬁ%‘& _&ﬁ%ﬁﬂ%f& 5’“"8%3 hﬁg g'ﬁﬁ??’ﬁ 0 3 é%éﬁ %ﬁh #
nat ural | y- @Repdid th@QacE{?@ﬁgP@Eérﬁ@s nfiJEHd WA WG dr%' &Phi&duﬁi fBPB)@'ﬁﬁﬁ@t Ion.
products of an al kylene"oxide with fatty acids, for exarrp e

pol yoxyet hydanueod,tlmuhpamt‘ﬁmermiumhsat i on product s of .ethyl ene oxide with
| ong chain al IB‘BatIC al cohpl's, for. I.e hept deca.eth Ieneog%pﬁt anol, or
condensation p HWSSWC‘@{WIWHSSX cqﬁFtWEﬁ%l‘ ‘ﬁ?’é?'é'e ved from
fatty acid ﬁfﬂan%?a ahdsl &9 bgial egkeate, or
condensat i ?)xrf?%? SE??%?&e?E ene o%%:ﬁﬂ% Eﬂ&parﬁemﬁﬂ%st er se erl ved from
fatt yI ac |t da-eflamdudpeudmpl again;plr IdeE'S cximpleexamrhhm_ p@hm))ekmblhyh:cﬂulnm tan
b eser vat | Bedmicalgioss iwéqoé? e R S R e
more -col gy &ﬂioﬂgeﬁﬁﬁ S a0k ﬁg@d}%&ﬁg%&&%ﬁ B0 €

sweet eni ng -agents, suc as SUC ose, satc rrn or, a

suspensi ons. namya]lyeodcm-rmgl phiosghatidy, fsusxmnplcdgnﬂimg mcmndensamyr priidects i n a
.vegetabl e oil ex | e_arachi s, o ol i sanme oi |l or coconut
oi | g or i nokhan alky?ene ox%gj g {a acfds %or example poﬁroxyetﬁ;(alcnc stearate, or .

condensation products of ethylene oxide with long chain aliphatic alcohols, for

example heptadecaethyleneoxycetanol, or condensation products of cthylene'oxide
with partial esters derived from fatty acids and a hexito! such as polyoxyethylene
sorbitol monooleate, or condensation products of ethylene oxide with partial esters
derived from fatty acids and hexitbi anhydrides, for example polyethylene sorbitan
monooleate. The aqueous suspensions may also ..comprise .one or more
.preservatives, for- example ethyl or n-propyi p—hydroxybénzoate, one or_more
.coloring agents, one or more flavoring égenm, and one or more sweetening agcnlls.,
-such as sucrose, saccharin or aspartame. - - o _ _
Oily suspensions may be formulated by suspending the active ingredient in a
.vegetabie oil, for'cxamplc arachis oil, olive oil, sesame oil or coconut oil, orina -
minera! oil such as-liquid -paraffin. The oily suspensions may comprise a
athickehing 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

of an anti-oxidant such as ascorbic acid.



_ _ _ _ _ _ .16 April 2004 )
mneral oil such as - liquid - paraffin. The oily -suspensions may conprise

a -thickening agent, for exanple beeswax, :hard -paraffin or cetyl

al cohol . Sweetening agents such as those set forth above, and flavoring
agents may be added to provide a palatable oral.. preparation. These
conpositions may. be preserved by the dition of an anti-oxidant such as
ascorbic acid. 1 6 April 2004 Dispersible powders and granul es suitable for
the preparation of an aqueous suspension by the addition of water provide
the active ingredient in adm xture wth a' di;ﬁersing or wetting agent,

suspendi ng-. agbaspersible powders apd grapules spitablefor he preparation pEiaM aquEoYBer si ng

or wetting ' Lified by those already
ment i oned ag]%@gﬁﬁ%gggtqﬁ%ﬁgﬁagﬁc%?ﬁ%ﬁé@%%@%ﬁﬁﬁ@gﬁ%t%ﬂ_ X avori ng
and col ori ngi@ganidisperiilg Ak SWellingPaBeM tsuspe@inBhagdmCcand | 6! drOMRREi tions
of the invention may also be.in the form of an orl-in-water enulsion. The
oi ly phase Wry?ﬂ%@f- Sewaﬂllseclfs}ng 92 mcttmg?:q;ms andosuataencbng a?cnt?mehi s oil,
or -a mneral_ oi or. exa Lqui d.paraffi.n. or mxtures o se.

Sui tabl e entrEtRed Py it Aaqimentioned dhovk. Apdisional excipienis Sorexamile . f or
exanpl e soyswhaddhing, FavbiglandMbriti! sefitsOhaP kb bapredditer s derived fromfatty
acids and hexitol anhydrides, for exanple sorbitan nonool eate, and

condensat i on pr &tepharmactutichlecommpasitioms of ahe invention may hlsotbeyinche foom de, for
eate. - The may _al so

X | t hyl |t | | si
co%?rrs)eesag}e%gﬁ %ﬁ'vér‘ﬁefne%?'ﬁ%%r ag%rrg Oo.m‘?y%"yf‘-d’ﬁ%q ﬁ(??lleggri? Méy be

f | at ed W H i f - .
or mul at ed yfi¢doif VERLENS 57, &&gﬁgﬁrﬁl o, for%&laigﬁigﬁx%u% g{é}g@omﬂm%%?e

glycol, sorbitol or sucrose. or rrul at conprisse a
denul cent, thess. Suitablet ¢mudsifiying fagents rmayy bamdturailysecongng phosphatidds) efor

. pharmaceuti cal .conpositians nay also be in the far f a, sterile

: !Onj ect abl eCM?)E‘g‘pl&PP&F‘é‘ﬂlj‘ér?BéF@{%‘HMag fisterp 5“'&11%3 %‘ﬁc‘ﬂﬁﬁm’bg

fornul at ed h@GeP aﬂnc;reﬁd&sa.fw@xakﬁﬁeﬂ@oﬁ&n wﬁdaeleaié?ﬁﬁ%aau&cmndﬁra&&%@ ng or
an e ane

wetting agents. d suspendi nd agents whi ch hav een . nentl above.
The steril eof thenjsaidt partiad egerspwitht ethylensyoxide, sfor lexampkt polyozyethylent abl e

solution or_s ensi on in non- t. OXi c arenteral | y-accept abl e di.l uent or
Solvent forornnseien 10 Brsane Ty Aok Sqftiis sweeioning 20d Havonring

agents. : _

Syrups-and elixirs may be formulated with sweetening agents, for example

- glycerol, propylene . glycol, sorbitol or sucrose. Such formulations may also
comprise a demulcent, a preservative and flavoring and coloring agents.

The pharmaceutical compositions maj also be in the form of a sterile

injectable aqueous or.oleagenous suspension. This suspension may bc.fonnula@

. 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 nonr_thic

. parenterally-acceptable diluent or solvent, for example as a solution in 1,3-but'ané

diol. Ambng the acceptable vehicles and solvents which may be ‘c.:m‘ployed_watcr,_ :
‘Ringer’s solution and ap isotonic sodium chloride solution can be mentioned. In
addition, sterile, ﬁxcd.oﬂs.are conventionally employed as a solvent or Quspcnding "
- medium. For . this -;purposé any bland fixed .0l .may be employed. including-
 synthetic mono- or.diglycerides. In addition, fatty acids such as oleic acid find use
in the preparation of injectables. | |
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di ol . Among the accept abl e vehicles and sol vents which may be enployed.

water, .Ringer's solution and an isotonic sodiumchloride solution can be
mentioned. In addition, sterile, fixed oils are conventionally enployed as
a solvent or suspending nedium For. this purpose any bland fixed . oil
may be enployed, . including synthetig nono- or diglycerides. In addition,
fatty acids such as oleic acid. find use in the preparation of
injectables. 16 April-2004 10 The conpounds -of fornula (1) may al so be
adm nistered in the formof suppositories for , rectal adm nistration of
the active" rng'l&aumpowﬁ%géfomﬁpc(ﬁ mbnb%bﬁnadmmwdrmm@yfquoﬁg t he

active |ngre t.wt a tab non- I rr t|n eXCI i ent whi is solid
at ordinary %’ﬁg@?ﬁs{ Il"”' 83?011 h‘é Fﬁ'f’ﬁ're will

therefore @Sﬂnbohﬂoﬁzh&n’lﬂ%iréﬁﬂr&%%ﬁhfﬁﬁ%é itﬁva%grmemr\sﬁﬁqlsﬁﬂ&ble noHch

materials are for exanple cocoa butter and pol yet hyl ene glycols. For
t opi cal usm,matmge@mqncrmwmdemm,luimldrﬂmay tenpemigessbigrliqgud petieirocta] and t he

'timkil’ S ﬁfidgeﬁérp.frﬁr”“'&né@%ﬁa@%ﬁmﬁ%&%&&ﬁ%ﬁ“e !
: D 140
Tol R of By e B (el ocSE bl abd O EYlen ekl he

above-i ndi cat eﬂ‘ocmpuhalusngsrcams;omkmglts,qellmelsplmionsnbr&:ﬁncngommmﬂ 79

per patient_per da For exanmpl e i nfl ammati o be effectively treated
by the adnmike Somrisiag % Fompod.nl Jarmlah are emB@y% for tha RuIpgsR A S per

5570 por AR RENOHTocl DRl chdf P i Yaskles SRR, 0, ' Der day.

The anount of Mageelevﬂgrofdhebtdcthﬂfmmylbdnﬂ G0V axl abdnit il 400 mapflpr of er
materials to produce a_ single dosage formw ||l vary dependi ng upon the

subj ect t badY wgishhper 43y ass psaful inthe Fgatment ofha R - indicasd c‘311’§F'i“t§‘§:zarrpl e, a

formul atio rrprlse
fromOQO 5 Br d%%@gfasg{étt ??gm%ngr e%g'{e{‘ hiﬁé odtﬁfr% th&w g‘?l g%%‘r‘ g’rl ate and
conveni ent ufﬂmnmatmfmay:be effemvmtﬁeatedby\/thecﬁﬂmﬁmsmﬁmyofm albin @ o> to

about 95 vvel ght percent of the
0 mg of the compound per kilogram of body weight per day, or alternatively

about 0.5 mg to about 3.5 g per patient per day, prefcrably 25mgtol gper -
" patient per day. o
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
intended for the oral administmtion in humaris may comprise from 0.5 mg to 5 g
of active ingredient comﬁounded with an appropriate and convenient amount of
-~ carrier material which may vary from about 5 to about 95 weight pérocnt of the
total composition. Dosage unit forms will generally contain between from about
1 mg to about 1000 mg of active ingredicnt,.typimlly 25 mg, 50 mg, 100 mg, |
200 mg, 300 mg, 400 mg, 500 mg, 600 mg, 800 mg, or 1000 mg. 7
1t will be undcrstood, however, that the specific dose levei for any pamaula:
patient will depend upon a vanety of factors including the age, bady weight,
general health, sex, diet, time of administration, route of admini‘stiﬁtion, rate of
" excretion, drug combination and the severity of the particular diseas¢ undergoing

therapy.



total conposition. Dosage unit forns will generally contain E%@agéﬁo?rom
about '1 ng to about 1000 ng of active ingredient, typically 25 ng, 50 ng,
100 nmg, 200 ng, 300 ny, 400 nmg, 500 ngy, 600 nmg, 800 nmg, or 1000 ny. It

wi || be understood ,.however; that the specific dose |evel for any
particular patient will depend upon a variety of factors including the
age, 'body weight, general health, sefl diet, tine 'of admnistration,
route of adm nistration, rate of excretion, drug. conbination and the
severity of the partlcular di sease undergO|ng therapy. 16 April 2004 11
The present i nUbatpresentigvention fugher wlatesgoprecessesdor ther preparatiorepbithgt i on of

t he conpounds of . t ormul a. ( The c: nds ca repared by t he
sequences qgﬂ? A @}% ?@W@Hﬁ@sn%nl%ﬂmgﬁ'ﬁd%yltg i‘g‘l 2004
sct e | 1§hdw§baow$h%§§§@,@ﬁm§gnﬁndﬁﬁ April 2004 13 Accor d| ng to schene
| the starfing naterials can be anide derivatives of the fornul'a 1. They

can be prepared:fromthe corresponding.carboxylic .acids by proecesses
described in the literature (for exanple see Og. Synth col 1, .153).
Their condensation with NN-di net hyl -am des di net hyl acetal, as:described
in Synthesis, 119 (1980), leads to the N2-acyl-N1, N1-di met hyl am di nes S.
The condensation of the derivatives 5 wth hydra2|nes in a pol ar ‘sol vent
(e.g. nethanol, ethanol or the like) yields. the 1H 1,2,4-triazole
conmpounds 9. Cne _ . '

l:
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equi val ent of an organic base is added if the hydrochl oride saIPné%, t he
hydrazine is wused. The hydrazines are nainly commercially available or are
prepared fromthe corresponding am nes by nethods, known to those of

ordinary skill in the art (Advanced organic chem stry, Jerry March, WI ey,
1985). Then oxigatign with tw & i valents of MCPBA in @P Lyert solvent
(e.g. chlorofor grves the 1H 1,2,4-1riazole conmpounds Ta. According to

schene Hthe starting materials can be alkylimdates 2 or their salts. The
reacti on of ghe akkylim date with the Rgnzoylchloride 4 in a presence, of
an organi c- base < gphethylanineﬂmeg?s to the N-acylim daid 6. Such

nmet hod is (gdgscr 'rd_ﬁ§%Synthesis, 483 (1983). The_reactﬁ‘_ is carried out
at room terfperatyre in"a"non polar sglvent |ike nethylene gl oride,
chl orof orm or  tol Bne. The cyclisaéienAof the N-acylimdhte 6 with
hydrazines to give the 1H1,2,4- triazole conpounds 9 takes,place at room
tenperature withott catalyst in a non, polar solvent |ike nethylene
chl oride. One equ{valent of an @ gapis, base (like triethyNegine) is added
i f the hydrochl origde salt of the\kh @ 8@y s used. The o{hdation step
i ke in schenme /-yl ekds the 1H- &' 2, iabg;e'conpounds mz. According to
scheme I D the staftPng materials cangge amidine derivativesf 3 or their
salts. They ane*ﬂ&qnercially avai l abl e or can be. prepared | by processes
described in the literature (G V.BOYOQg the chem stry of am|di nes and
imdates, WIley, vol 2, chapter 7, 339, 1991). The reaction of hydrazines
with the am dine |derivatives 3 is cafried out at roomtenperature in a
pol ar solvent (e.d. nethanol or ethahol) yielding :the am drazones 7. The
condensation of tHe am drazones 7 with the benzoyl-chlo&hdeNHirlthe
presence of an organic base like pyridline | eads 16 April ?ﬁ64 If to
1H 1,2, 4-tri azol e conpoynds ‘9. The reactimg Bk place prefMdably at the
reflux tenperaturg® qﬁon pol ar solv Ii}kgdioxane.Hqﬁe oxi dation step
like in schene,l !gm e 14 P | e -conmpounds Ige The treatnment
' ' Opas la with bdlse an ri ethyl borane, gives the
arranged squoniT’ ci ds which are converted to the

6

5




aryl sul fonam des I'b during oxidative am nation workup. Such ?Eé\%mc?oare
descri bed by H Chuang, - EJ.Reinhard and D.B.Reitz in Tetrahedron '

letters, 35 (39), 7201-7204, (1994). The aryl nethylsulfones la are
deprotonated with a small excess of a base |ike ethyl magnesi um chl ori de at
| ow tenperature (e.g. 0C) in an inert solvent |ike THE and"- then are
treated by triethyl borane at the refl ux,.tenperature for several -hours.
Treatnment with hydroxyam ne-O sulfonic acid at roomtenperature yields the
aryl sul fonam des Ib. The sulfonamdes Ib are treated with the acetyl .
chloride in acetic acid to give the acylsulfonam des lc.. The invention w |

now be illustrated thefollovm and tests.. EXAVMPLE_1 .

1- ((3- chl or o- 4-AEFHHNE 1P ﬁ?F)‘ﬂ? §|m “jﬁr‘a‘ﬂiﬂ S‘HW“BW&%%‘? 1H

1,2, 4-tria 4§H§53Péd Bgrpééh), i ce-cool
stirred sué%ensmn 0 e?ﬁ”’e cetam gjaten%idroc | oride 0 g, Oaagg@ nmol ) and
tri et hyl am precéstddestribed ﬁ&emnéﬁatum(fﬁi-élﬁhﬂ)lc( %(mtgnﬁynthmﬂi,dkféy. Thiiopwi se a

sol ution of 4-nethylthio-benzoyl -chloride, (110 g, 591 nol), (prepared 'in
situ from 4eARdegsation owﬁbni‘bﬂq@@éﬁh&kaﬁnmca—lﬂ@%hﬁm hés @%‘F’é‘ﬁ B xture

was sti rredsyo%ﬁés gﬁt9 2{98080&% &GP gaNu_aE%} %’i\)lgl.g?m ‘gigsr gweppvashed

wi th water iuUm sulfate a Jvacuum The

resul ting r&ﬁﬂdéﬁlﬁuoﬁ\/&ﬁ fHler ﬁéfﬁfaﬁgés’vlﬁheﬂﬂpfhydﬂakinea iged ptﬂarngohrﬂnﬁl(élgm xture
of heptane/ethyl acetate as the eluent to 3I ve an anor phous '. soI id (92

g, 65 %: .methmp sthatolvers thesliee) f yields he A&k1.24-wiazole t gompounds 9

S, 425 (GG &@aéosszm%ee” PR ipfhe narbee il o gy 5‘%?3’

Hz, 2H) 16 #Rai 'i'h@ﬂﬁﬂailﬁes commercially available or are prepared from the
1- ((3-chl oro-4-net hyl) - phenyl) - met hyl - 5- (4 met hyl t hi o- phenyl )-1H-1, 2, 4-

triazole A mmmg)ammehw mcmdﬁémnynm Bogre af @ydipary cakdll rin dhe art ( 5 g,
21.09 ol )( anccd organic chemistry, Jerry March, Wiley, 1985). Then oxidation with

two equivalents of MCPBA in an inert solvent (e.g. chloroform) gives the 1H-
,2,4-tnazole compounds Ia. '

. According to scheme II the starting materiais can be alkylimidates 2 or their
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 carried out at room
temperature in a non polar solvent like methylene chloride, chloroform or toluene.
The cyclisation of the N-acylimidate 6 with hydrazines to give the 1H-1,24-
triazole compounds 9 takes place at room temperature ﬁthqut catalyst in a non
'polér 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.

" According to scheme I the s‘tarﬁng materials can be amidine derivatives 3

or their salts. They are oo:ﬁ:ﬁercially available or can be prepared by processes

" described in the literature (G.V. BOYD, the chemistry of amidines and nmdatcs

Wiley, vol 2, chapter 7, 339, 1991) The reaction of hydrazines with thc anudme

. derivatives 3 is carried out at room temperature in a polar solvent {e.g. methanol
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
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chl or o- 4- net hyl ) - phenyl hydr azi ne hydrochl oride (45. - g,' 23.20 mol)

triethylamne .. (35 m, 25.31 mol) in CH2Cl2 (25-nm) was stirred for
1.5-h at roomtenperature. The organic |ayer was washed with water, dried
wi th sodium sulfate and evaporated under vacuum The resulting residue was
chromat ographed on silica gel:.using an 8/ 2 m xture of tol uene/ethyl
acetate as the eluent to give a browhfoil (6.4 g), which was crystallized
fromdiisopropyl ether to afford a yell ow orange powder (3.6 g, 52 %
m p. 100C. 1H- NMR (CDC13) : 2.4-(s, 3H), 2.48 (s,3H), 250 (s, 3H), - 75
(m 7H). ob 1H-1,2,4-triazole compounds 9. The reaction take place preferably at the reﬂux
1- ((3-chl oro-4-net hg{l ) - phenyl ) - 3- net hyl - 5- (4- et hy] sul for:k gn%l )-1H
1, 2, 4-t r | dewperagse g ggp@,p@]ghsq;yent like dioxane. The oxiddtion step Jike in scheme

éhégilghaﬁﬁeésgﬁtlﬁg?ﬁ# glpg%(i%&?méﬁ) rr:stnhyc/::_ltcrigo( 40 m) wer e added 2

equi val ent's OfﬂMCﬁ’é’a‘irn(sﬁﬁoﬁthe?a}y tigRulfonesT e withog basy) andisricthyibogsef or 0.5 h
at roomtenperature, then sodium hydrosulfite vvas added and the. resulting

m xture vgivesnthet ccarqspmdms rearrnged sqlﬁ@u@ragvm hichaats oenyeseddpahed, washed

th sat e@ bi | £ d. d d g

\I,E\Avapor Z.tal Oaurls | C gﬁaée S anglg I e § ery: IIIC&NI'%%O(% g)
Crystal | i zgdshibal 6 Pmeﬁﬁgom R&"hﬁérdeéﬁd B.B\Rbit.@ if OfdtfihédroR Bitersf 30

m p. 156C. ' FFNMR (CDCI3) 5 (s,.311), 255 (s,3H), 3.1 (s, 3H), 7.0 (dd,

1H), 7.3 ((8), 724111-4)7204? (4594)d1hdamr1mathylsdfancs 19 aferdspratepated withea smhllowi ng

d bt th d but
Fepl ach ng #XFES(@k At ke ahyERagpe U FERTHery N MEmES s REG DR ny -t -
4-f1 uoro- @enyﬁw it AfleNSHF enyf: 'a?e Rib%fé\ﬂ' By dfrRatiyMorane at the reflux

4- et hyl - razine - ydrazine . - 2-chi oro-phenyl hydrazi ne .
16 Apri | eiperauir® fer Sevehdl dlourqome@ﬂnhmdwahlh}d:oxyammc-o-sulfomc acid at

‘Toom temperature yields the arylsulfonamides Ib.
The sulfonamides Ib are treated with the -acety] .chloride in acetic acnd 10
givc the acylsulfonammms Ic.
| The invention will now be illustrated by the following examples and tests.
EXAMPLE 1 | '
'1-((3-chloro-4-methyl)-phenyl)-3-methyl-5-(4-methylsulfonyl-phenyl)-1H-
1,2,4-triazole |
a) Ethyl N-(4-methylthio-benzoyl)-acetamidate
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
B droPW‘fsc a solution of 4-methylthio-benzoyl 'éhloﬁde-(l 10 g, 0.591 mol) .(prepziréd ‘
in situ from 4:methylthio-benzoic acid) in CH;Cl,. Then the reaction mixture was
stirred overnight at room temperature. The organic layer was washed with water,

- dried ‘with sodium ‘sulfate and evaporated under vacuum. The rcsuhing residue - -
was'chromato'graphed on silica gel using an 8/2 mixture of heptane/ethyl acetate
as thé 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 (5, 3H), 2.5 (5, 3H), 4.25 (g, J
| =7.2 Hz, 2H), 7.35 (dd, T = 8.2 Hz, 2H), 7.85 (d, J = 8.2 Hz, 2H)




4-tert butyl phenyl hydrazine 4-brono-phenyihydrazine - 16 April 2004

4- met hoxy- phenyl hydrazine - 2, 4-difluoro-phenyl hydrazine -

4-ni tro-phenyl hydrazi ne - 3;-4-difluoro-phenyl hydrazine - 3,

4- di met hoxy- phenyl hydr azi ne, and - 4-d'i net hyl am no- phenyl hydr azi ne,

respectively. EXAMPLE 2 15

1- (4-fl uoro-phenyl)-3-net hyl -5-(4-nmet hyl sul fonyl -phenyl )-1H1, 2, 4-triazdl e

m p. 180C * H-NI\/R(CDClS) : 250(s 3H) 31(s 3H), 7.05-7.4 (m 4H, 7.7

and 7.95 (AB,

1- (4-chl or ob)pheh((%‘dgoq‘i’e‘f“ m@rm&%w%’%metbmwmnﬂ}lﬂﬂlﬁﬂ| azol e

m p. - 186(%'6%51gw (CDC13) : 250 (s, 3H) 3.1 (s, 3H), 7.30 and 7 45 ( AB,
7.7 an . (AB,- 4H . M+ = 348. EXAMPLE 4 =

3 et hy - A sormotnde | |
m ge Trec S Eon %dcggw v m-"ﬁ“(y*??ﬁmbﬂwidﬂ‘fg 3210%%:&1181 Aaa)trl azol e

(m 4H), 7. qblcaﬁd-mcstlyl)(pthsylylhmmzrnmaﬂsnde &45 g 23.20 mmcﬂ) and
e S TS A0 i R B Sl RS P 150
(AB, 4H). room temperature. The organic layer was washed with water, dried with sodium
sulfate and evaporated under vacuum. The resulting residue was chromatographéd
on silica gel.using an 8/2 mixture of toluene/ethyl acetate as the elient to give a
brown oil (6.4 g), which was crystallized from diisopropyl ether to aft‘ord a ycllow
omnge powder (3.6 g, 52 %) m.p. 100°C. -
H-NMR (CDCL) : 2.4 (s, 3H), 248 (5,3H), 2.50 (s, 3H), 7.0-7.5 (m, 7H).
c) 1-((3-chloro-4-methyl)-phenyl)-3-methyl-5-(4-methylsulfonyl-phenyl)-1H-
-1,2,4-wiazole . |
To a solution of 1-((3-chioro-4-methyl)-phenyl)-3-methyl-5-(4-methylthio-
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 nentralized with NaOH. The organic phase was separated, washed with
saturated bicarbonate solution and dried over sodium sulfate. Evaporation under
reduced pressure gave a light yellow oil (3.5 g). Crystallization from ethanol
| ylcldcd a white solid (2.2 g, 56 %) m.p. 156°C.
NMR (CDClg,) 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
1 but rcplacmg the (3-chloro-4-methyl)- phenylhydrazine hydrochloride by
- 4—ﬂuoro-phcny!hydrazmc
- 4-chloro-phenylhydrazine
- 4-methyl-phenylhydrazine
- phenylhydrazine
- 2-chioro-phenylhydrazine -
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3-net hyl - 5- (4- net byl sul fonyl - phenyl )-1HL, 2,4-triazole MP., 170C ' H NWR
(ebAa3) @ 2.5 (s, 3H), 3.05 (s, 3111), 7.4-7.6 (m 4H), 7.7 and 7.9 (AB,
4H) . EXAMPLE 7

1- (3-chl or o- phenyl) - 3- net hyl - 5- (4- et g~sul f onyl - phenyl )-1H-1, 2, 4-tri azol e
mp. 130C 'HNWR (CDC13) 2.5 (s, 3H), 3.05 (s, 3H), 7.15 (d, 1H), 7.25-750
(m 2H), 7.7 and 7.95 (AB, 2H). EXAMPLE 8 1-(4-ter

but yl - phenyl) 3- et hyl - (4 net hyl sul fonyl - phenyl )-1H1,2,4: triazole

m p. 142C ' H NWR € 911), 2.55 (s, 3H), 3.1 (s, 3H), 7.25 and

7.45 (AB, 4H), ﬁ&lrm—b EXAMPLE 9. 1-(4brono- phenyl)

3- net hyl - 5- (4- met h%ﬁsuﬁ?gnylﬁ%p*eny 1H1,2,4triazole mp.188C "' H NWR
(CDA 3) : 25 (s- %mo%)lﬁﬁylhﬁdmﬁh& 7.20 and 7.60 (AB, 4H),.7.70..and 7.95
(AB, 411). EXAMPLE 10

1- (4- met hoxy- pheﬂymyﬂ‘gxifréhwmmerret hyI sul fonyl phenyl)-1H1, 2, 4-tri azol e
L g R e 10 25 (5 20 58 (0 o
1- (2, 4- di f | uor o~@bitty phesyiiRiriihe 5- ( 4- rret hyl sul fonyl - phenyl )-1H1,2, 4
triazole . - 3, 4-difluoro-phenylthydrazine -
-3, 4-diﬁ:ethoxy—phcuylhydrazinc, and
- 4~dixnethylamino—phenylhydrazinc, respectively. -
EXAMPLE 2 : . ,
-(4-ﬂuoro-phenyl)-3-methyl-5-(4—methylsulfonyl-phenyl)-ll-l-1,2,4-tnazole
m.p. 180°C-
" "TH-NMR (CDCls) : 2.50 (s, 3H), 3.1 (s, 3H), 7.05- 74(m,4H) 7.7 and 7.95 (AB
-4H)
~MH+ = 332.
- EXAMPLE 3
1-(4-chloro-pheny))-3-methyl-5-(4-methylsulfonyi-phenyl)-1H-1,2 4-triazole
m.p. 186°C
‘H-NMR (CDCl;) : 2.50 (s 3H), 3.1 (s, 3H), 7.30 and 7.45 (AB, 4H), 7.7 and 7.95
-(AB, 4H) |
MH+ = 348.
'EXAMPLE 4 S
-3-methyl-1-(4-methyl-phenyl)-5-(4-méthylsulfonyl-phenyl)—lH-LZ,d-‘ti'iazole |
- m.p.176°C . _ S
- "H-NMR (CDCl) : 24 (s,.3H),.2.5 (s,3H), 3.05 (s, 3H), 7.2 (m, 4H), 7.7 and 79
. (AB,4H).
- -EXAMPLE 5 - =
 3-méthyl-5-(4-methylsulfonyl-phenyl)-1-phenyl-1H-1,2,4-triazole |
mp. 146°C |
"H-NMR (CDCls) : 2.5 (s, 3H), 3.05 (5,3H), 7.25-75 (m, 5H), 7.7.a0d 7.9 (AB, -
4H).
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mp.160C . .. . 16 April 2004 1S) 'HNWR (CDGi3) : 2.5 (s, 3H), 5 (s,
3H), 6.9-7.15 (En, 211),7.45-7.60 (m 1H), . 7.7 and 7:9 (AB, 4H) EXAMPLE
12

3- et hyl - 5- (4- net hyl sul f onyl - phenyl ) -1-(4-nitro-phenyl)-1H1, 2,4-triazole
m p. 180C ' H-NWR (CDC13) : 235 (s, 311)973.1 (s, 3H), 7-55 (d, 2H), 7.7 (d;
2H), 7.95 (d, 2H), 8.30.(d, 2H).  EXAMPLE 13

1-(3,4-difl uoro-phenyl) 3- et hyl - 5- (4- net hyIsquonyI phenyl)-1H 1., 2, 4-
triazole nip 194 H-NI\/R(CDCiB) 2.5 (s, 3H) 1(s 3H), 7.0-7.35 (m
3H), 7.7 an . EXAMPLE 14

. 1-(3, 4-di ngt 1, 2,4
tri <(5120I e mp. (E%g(g%‘w&m F%@%@?EQW&FMW@%E&“% , 3.7 (s,
3H), 3.8 (sm[iil-l)'m"@ 85 (dd, 1H, 7 (d, 11-1), 7. 7.7 and 7.95
(AB, 4H). EXAMPLE 1
1- (4- di et hﬁwﬁdcmm 35:{SM>3053(S@3%? A6 Gung éH),w Atasdy1.9 (AB, 1, 2, 4
triazoole p. 200C 'H-NWR (CDC 3) : 2.45 (s, 3H), 2.50 (s, 3H), 30(5
6H), 6. 65 (‘c‘iﬁs 7.15.(2d, .4H), 7.45 (d, 2H). . EXAMPLE 16

1-(4-tloro- MEM met hyl suI fonyl - phenyl ) - 3-phenyl -1 H 1, 2, 4-triazol e
1-(3-chloro-phenyl)-3-methyl-5-(4-methylsulfnnyl—phenyl)-lH-1,2,4-mazole
mp 130°C

H-NMR (CDCL) : 2.5 (s, 3H), 3.05 (s, SI-I) 7.15 (d, 1H), 7.25-7.50 (m, 2H), 7.7
and 7.95 (AB, 2H).
EXAMPIE S
1-(4-ter-butyl-phenyl)-3-methyl-s-(&methylsulfonyl-phenyl)-1H-l,2,4-
-triazole
m.p. 142°C :
H-NMR (CDCls) : 1.35 (s, 9H), 2.55 (s, 3H), 3.1 (s, 3H), 7.25 and 7.45 (AB 4H),
775and795(AB 4H).
EXAMPIEY9 _ o
1-(4-bromo-phenyl)-3-methyl-5-(4-methyisulfonyl-phenyl)-1H-1,2,4-triazole
m.p. 188°C - : _ :
'H-NMR (CDC13) 25 (s, 3H), 3.05 (s, 3H), 7.20 and 7.60 (AB, 4H), 7. 70.and
7.95 (AB, 4H).
‘EXAMPLE 10
l-(4-methoxy-phenyl)-3-methyl-5-(4-methylsulfonyi-phenyl)-lH-l,Z,4-tnazole
m p 128°C ‘ S
H-NMR (CDCl3) : 2.5 (s, 3H), 3.05 (s 3H), 3.85 (s, 3H), 6.95 and 725 (AB 4H)‘ o
7.7 2nd 7.9 (AB, 4H).
EXAMPLE 11 _ Do
' l-(2,4-_diﬂnoro-phenyi)-_3-methyl-5-(4-methylsﬁlfonyl-phenyl)-lﬂ-l;z,zt- S
triazole \ o ﬁ : o |
-m.p. 160°C -
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a) Methyl N-(4-nethyhhi o-benzoyl)-benzam date To an ice-cool stirred

suspensi on of nethyl benzarnidate hydrochloride (5.8 g, 33.8 nmmol) and
triethylamne (9 m, 62.4 mol) in CHA 2 (60 mM) was added. dropw se a
solution of ' 4-nmethylthio-benzoyl chloride (5.8 g, 30.7 nunol) 16 Apri
2004 (prepared 'in situ from 4-net hylgdghi o- benzoic acid) in CH2C12 (5.8 nl).
Then the reaction mxture was stirred at roomtenperature. The
organi c-l ayer was washed wth water, dried with sodium sul fate and
evapor at ed under vacuum The resultigﬁnsresidue was di r omat ogr aphed -an

silica gel'H-NMR(EDCispn2.54s, 33856, 6.9g7-12 (mn2Hx FeApR60(ms dH)d (500 n,
59%. The_¢ 0, sed for the next step without further - .

purifi cati%ﬁgpdlﬂgwi Ocis) : 23 '(s, 3H), 4 (s, 31=1), 73-7.6 (m

H, 7.9 @ AMPLE .

b) 1- (4- chl‘m'O'-‘p'n'E'rT%ig) -5-(4net hyl t hi o- phenyl ) - 3-phenyl -1H- 1,2, 4. triazole -A
sol ut i on- ainetini4Sy{4-Nethyismifohyl-plenylsb{4-njtro-pheny-1iBd2:4-058mley, 1. 75

mmol ), (4-chl orqb—phenyl hydr azi ne hydrochl oride (345 ng, 1.92 mmol) and
triethyl a®Rel8®% M, 2.1 enrol) in CH2A2 (23 n) was stirred for 1.5 h at

vashed i PROVGEIEBCRE 22 S GFBHS, 3 D 2. o el B ey

vacuum TI2E) &30Kd,i2H). yel low solid was triturated with. toluene to give a
white solid (130 nmg, 20 %. 'HNMR (CDC13) : 2.5 (s, 3H), 7.15-7.65
(m11H), R

H. . | ‘ |
L e e B AL, 2 11 20
phenyl - | Hfjagolé- triazole (130 my, 0.34 mmol) in CHCL3 (5 m) were . added

- 2 equivalents of . MCPBA (200 ng, 6.-88 nmol). The reaction m xture was
stirred fonpt¥@4°Fays at room tenperature, then sodium hydrosulfite was

Aier ont r BNMICIGPER Eam S A 1 T S, TR p T8, M IR BB, (Xt

and dried4pmer sodium sul fate. Evaporation wunder pressure and
crystallization fromethanol yielded a white solid (50 ng, -36 %9 mp.
170C. ' H BXAMBLKEI4 - 3.1 (s, 3H), 7.3-7.55 (m 7H), 7.8 and 8.0 (AB,

414, 8. 15Tﬁ'—é?#dimethoxy-phenyl)-3-methyi-5-(4-methylsulfonyl-phenyl)—lH—l,Z,ﬂt—

triazole
m.p. 186°C |
YH-NMR (DMSO dg) : 2.40 (s, 3H), 3.25 (s, 3H), 3.7 (s, 3H), 3.8 (5, 3H), 6.85 (d
1H), 7 (d, 1H), 7.1 (d, 1H), 7.7 and 7.95 (AB, 4H).
EXAMPLE 15 B R |
1-(4-dimethylamino-phenyl)-3-methyl-5-(4-methyisulfonyl-phenyl)-1H-1,2,4-
triazole | a '
m.p. 200°C | L | | S
TH-NMR (CDCl;) : 2.45 (s, 3H), 2.50 (s, 3H), 3.0 (s, 6H), 6.65 (4, 2H), 7.15 (24,
“4H), 7.45 (d, 2H).". ' Co '
EXAMPLE16 | A |
1-(4_-éhlbro-phenyl)-5-(4—methylsulfonyl-phenyl)-3-phenyl-lH-L2,4—trihzole_ _
a) Methyl N-(4-methylthio-benzoyl)-benzamidate | |
To an ice-cool stired suspension of methyl benzamidate hydrochloride (5.8 g,
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)
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-1- (4- et hoxy- phenyl |)-5-(4- et hyl sul f onyl - phenyl ) 3-trifl uoronet hyl -
:1,2,4-triazole a) N (4-nethoxy-phenyl)-trifluoroacetam drazone 16 April
2004 2U A m xture of 4-nethoxy-phenyl hydrazi ne hydrochl oride (27.84 g,
159.4 mmol ), trifluoroacetamdine (25 g, 223.2 mmwol ), .:triethyl am ne
(22.12 M, 159.4 mmol) and net hanol ( m) was stirred :under nitrogen
for 6 hours at roomtenperature. The reaction mxture was diluted with
water (100 m),-extracted with ethyl acetate (3x100 m), the conbi ned
organic | aye(pmpmdéinvmmomw-mmmmpbenzaﬁ:wcﬁ)ad CH;Cle (S.8nmil)d Thexl tiver
Na2SO4. Fl ash chromato rap on SI lica gel (CH2Cl 2 as_the eluent) I el ded
a brown oi| TEaH mggurg/é , derAperatire: (fhe qrganic layer was further

purificati Oflgtl]? SW%%%QO%P Sulfate bfid e?%lﬂ)aratéd ek Dcuun. Ii)hte Eeutridg?S

-1H), 6.7 an
1- (4- met hox yegihenwia3 chromitopraphed incsilidaege) using-toluehd BotRRIGH: tb Pivk. 2 4

triazole To a -solutign of N (4nethoxy phenyl)-trifluoroacetam drazone (35

g, 0.15 nol amosphpussolid (300 rea,15 %) il Gompoupd Was usesblor fheyneghsiep witbguty

sol ution of o, g&i;@qg onyI benzoyl chloride (26:6 g, 0.142 nol)
(prepared in Si'tu rrom 4- methylthio-benzoic acid) in dioxane (120 ni).

Then the redHtNMR DMSO %W&:‘S (sJ‘Elﬂ},G(is,tJH)t 2BLus (ay ) 2Hjter
evaporation _of. di oxane t e residue was taken up in dic [ or oni et hane t he
organi c | ayd® lvd=chigretpbanyl)-51(4metbylthio-phenyl}-gphenyd A 2idtriagolene, dri ed

Chr omat ogr agheRHISH: ?f@%t“ﬂag%%%%%di@ﬂir ofRoYratiionl” T gh, 1% 1 "
g 0!502 !AESSM?D LdlméﬁO (@-cﬂlor@?hehblﬂ%%c%dﬁ&]des (38 mg,3130 ﬁﬁnol?"ﬂnd 7.1 and

tnethylamme (0.3 ml, 2.1 mmol) in CH>Cl, (2.5 ml) was stirred for 1.5 h at room
-temperature. The organic layer was diluted with dichloromethane, washed with
water, dried with sodium -sulfate and evaporated under vacuum. The resulting
yellow solid was triturated with toluene to give a white solid (130 mg, 20 %).

- "H-NMR (CDCl;) : 2.5 (s, 3H), 7.15-7.65 (m, 11H), 8.25 (dd, 2H). '

€} 1-(4-chloro-phenyl)-5-(4-methylsulfonyl-phenyl)-3-phenyl-1H-1,2 4-tridzole. -

~ To a solution of 1-(4-chloro-phenyl)-5-(4-rethylthio-phenyl)-3-phenyl-1H-1,2,4-
“triazole (130 mg, 0.34 mmol) in CHCl3 (5 ml) were added 2 equivalents of .
MCPBA (200 mg, 6.88 mmol). The reaction mixture was stirmed for two days at

- room temperature, then sodium hydrosulfite was added and the resulting mixture
was neutralized with concentrated NaOH. After extraction with c_hlorofoﬁn, ‘the
organic piiase was washed with water and dried over sodium Stllfatc,.Evaporz':,tion
under pressure and crystallization from ethanol yielded a white solid (S0 mg,

36 %) m.p. 170°C. L S
- 'H-NMR (CDCl3) : 3.1 (s, 3H), 7.3-7.55 (m, 7H),‘7.8.and 8.0 (AB, 4H), 8.15-8.30

 (m, 28, |

“EXAMPLE 17 . - : o .-

- 1~{4-methoxy-phenyl)-5- (4-methylsulfonyl-phenyl)-3-tnﬂuoromethyl—lH—

1,2 4-triazele - - -

a8y N—(4~méﬂ10xy—phenyl}uiﬂuordaoctamidmzonc
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(AB) 4H). c)
1- (4nmet hoxy- phenyl ) - 5- (4- net hyl sul fonyl - phenyl )-3-trifluoronethyl-1.H=1,2,4
- -triazole To a solution of
1- (4- et hoxy- phenyl ) - S- (4- met hyl t hi o- phenyl )-3-trifl uoronethyl -
1H1,2,4-triazole (30 g, 0'.08 1no]) ,in CH202' (320 'm ) was added
portionwi se MCPBA (47.1g, 0:16 n(il fTDThe reaction mxture was stirred at
roomtenperature for 1.5 h, then cooled to 0-5 C and a sodium hydrosulfite
solution (500 mM) was carefully added to nmaintain the -terzerature bel ow

18- 20 C. Ahmixturevef mmmcnyhyﬂrahincth}drmddec(m& o8 Bmmel),The

phase vas HBSKERERRHINS 423 a2 Aoormed). wirihdlamibe o Loy hea g el Sna ©
o1 5 a1 nand BRior (KGTE) RE SRR BHP bl 8 6 R R0 e e

I zat1 on om et hanol yielded a white solid
(29.42 g, T8O réactibn mmmrdﬁrﬁﬁdﬂutbﬂm\(rmﬂmﬁﬁ)l) ex&a@@d(xmhéﬂiﬂl ac&a®@3 (s, 3H),

7.1 and 75 (AB, 4% 7.75 and 8.0 (AB, 4H) q? EXAI\/POIR
144- br ono(3#8A (Combied\Qreame Bwyas ‘W@Ngﬂﬁ‘}eds“’% WalsT oFabira @ﬂﬂle 2, 4-

NS s ey i
trifl uor oypsddarbidwneoil ,g,94%>) Sinidh) wad wised fibtytha mexestepiwithedt, fuifierS

mol )..and nethanol (20 M) was stirred over ni 'ght at room tenperature. The
reactlon pusification. was diluted with water, extracted with ethyl acetate, the

OLSan | SSMERERLT 7ol SRS S S R SRS TR o
an orange4ﬂ')l (6.7.q, 53% whi ch was used for the next step- WlthOUt

further purification. "HNVMR (CDCl 3) : 4.45 (bs, 2H), 6.25 (bs, lH) 6.9 and
735- 755 (BB, 4|L|)(4-methoxy—phenyl}-5-(4—methylth1o-phenyl)-3-mﬂuoromethyl-1 -1.2,4-

triazole : _
To a solution of N-(4~mcthoxy—phenyl)-lnﬂuoroacctamndrazone (35 g, 0.15 mol)
and pyridine (11.6 mil) in dioxane (360 mi) was added a solution of 4-
methylsulfoﬁyl-bénzoyl chloride (266 g, 0.142 mol) (prepared in situ from 4-
methylthio-benzoic acid) in dioxane (120 mi). Then the reaction mixture was
heated to refliix overnight. After evaporaﬁon 6f .dioxane the residue was taken up
in dichloromethane, the organic layer was washed with water, 0.1 N HCI,
saturated brine, dried over sodium sulfatc and evaporated under vacuum. The

" resulting residue was chromatographed on silica gel (CH2Cl; as the eluent) to.give
a colorless oxl (30. 9 g, 65 %).

lH-NMR (DMSO dﬁ) 25 (s, 3H) 335 (s, 3H) 7.1 and 7.5 (AB 4H), 7.3 and 7.4 _
(AB, 4H).

€) 1-(4-mcﬂ10xy-phcnyl)-5 (4-methylsulfonyl-phcnyl)-Bomﬂuoromethyl-lH -1,2.4-

“triazole - ' o ‘ '
Toa solution‘ of l-(4~methoxy~phenyl)-5—(4-mcthylthio—phenyl)—3 triﬂuoromethyl- :
‘lH—l 2,4-triazole (30 g, 008 ‘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 -
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 |



16 April 2004

b)
1- (4- brono- phenyl)-5-(4-net hyl sul f onyl - phenyl )-3-trifluoronethyl-1H1, 2, 4-
triazole . .To a solution of N (4-brono-phenyl)-trifluoroacetan drazone

(6.7 9, 23.7 mol) and pyridine (2.1 m, 26.1mml) in dioxane (40 m) was
added a sol ution of 4- nethyl sul fonyl - g_e‘nzoyl chloride (5.96 g, 27.3 nmol)
(prepared ..in, situ - from4- nethylsllfonyl-benzoic acid) in. dioxane (40
m ). Then the reaction mxture was heated to reflux for .5 hours. After
evapor ati on of dioxane the residue was taken up in. di chI or onet hane,! the
or gani ¢ | aydichoromsethane) et mfgmkicwhaserwaﬂmﬂedHﬁth satmedted btine] diiedneverdri ed

over sodium syl fate and evaporate . vac um The resulting residue
was chronat fﬁ%‘gf afg ANg; ‘f"ia 1% g‘g"ﬁlﬂ ylﬂ“)&ﬂéFF’egc' (tpfuenc/cthyl

t ol uene/di o a slg@%%l ml& to give
a white sol ?g %2 %Izz,istth@c%eﬂb%ﬁg}ﬂl %ﬂﬁz@ﬁ p‘%é@%&&? " EtEII%?%‘%(DIVISO Q
3.29 (s, 314738 PYmpHpe°C. 76 (d, 211), 7.8.(dd, 2H), 8.02 (dd, 2H)
M+ = 446. Jhe foll ow ng conpounds were obtai ped usi n% t he_sane procedure

as in Exanpll-NMR QMSOLe) 28:28(s+ D, 2.83 638D hd rApArk-2 CAB) AH).N{-d9 é8dl ori de

by - 4-nitrg Wﬁ ydrazine - 4-fluoro-phenyl hydrazine -
4- chl or o- phén zine - - cyel ohexyl hydrazi ne (prepar ed following N I.

Ghal i, J. O MIGherg981981, 46, 5413), and -

3,4-di met hoxy- phenyl - nmet hyI hydr azi ne, respectlvely | EXAVPLE 19
.1-(4-vitroﬁwiﬂ 4- et hyl sul f onyl - phenyl ) - 3- trlfluororrethyl-ll-i-l 2 4

triazol eﬂ{ﬂb%oﬁmgﬁ)%l-@-methmlfoiyl-gﬁgnyly3 %ﬁﬂ%mmélxﬂl-lﬁ 9,5,4(-(1

8.45 (d, 21
- triazole

a) N—(4-bromo-phcnyl)—triﬂuoroace;amidrazonc

A mixture of 4~bromo4pheny1hydrazinc hydrochloride (7.1 g, 31.8 mmol),
trifluoro-acetamidine (5g, 44.6 mmol), triethylamine (4.5 mi, 31.8 mmol).and
methanol (20 ml) was stirred overnight at room temperature. The reaction mixture
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 (CH2C12 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).
b)  1-(4-bromo-phenyl)-5- (4—methylsulfonyl-phenyl)—S-mﬂuoromethyl-lH—lQ,

tnazoie .

.To a solution of N-(4-bromo-phenyl)-trifiuoroacetamidrazone (6.7 g, 23.7 mxﬁol)
and pyridine (2.1 ml, 26.1mmol) in dioxane (40 ml) was added a sohition of 4-
-methylsulfonyl-benzoyl chioride (5.96 g, 27.3 mmol) (prepared in situ. from 4-
methylsulfonyl-benzoic acid) in dioxane (40 ml). Then the reaction-mixture was
heated to reflux for 5 hours. After ev_aporatioh of dioxane the residue was taken up |
in._ dichloromethane,” the ‘organic ‘layer was washed with water, 0;1 ‘N HQCl,
saturated brine, driéd over sodium sulfate and -evaporated under: vacuum. --'.I'he‘
resulting residue - was -chromatographed- on silica gel using a 95/5 mixture. of -
toluene/dioxane as the -eluent, then recrystallized from ethanol to give a white

 solid (28 g, 26 %). | | '
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1- (4-fl uoro-phenyl)-5-(4-nethyl sul fonyl -phenyl)-3-trifluoronethyl-1H 1, 2, 4-
triazole mp. 230-232 C'H—NI\/R(DIVBOdG) . 3.27.(s, 3H, 7.4 (t, 2H),
-7.6-7.8 (m 2H), 7.8 and 8.0 (AB, EXAMPLE 21

1- (4-chl or o- phenyl ) - 5- (4 met hylsulfon phenyl)3-trif|uororret hyl - 1H 1, 2, 4-
triazole nml90-192 C . 'H NWR (DVBO d6 3(s, 3H, 7.2 (m 4H), 7.8 and
8.05 ~ (AB, 4H) EXAMPLE' 22

1- (cydohexyl) - Q4 met hyl sul f onyl - phenyl) 3-trifluoronethyl-4H1, 2, 4-,
triazole 1@&&1’3& 2004 23 mp. 136 C'H NWR (DVSO d6):1.15-2.5 (rn 10H)

i?S(Z d?m hoxy enyI %E%%bl(ﬁ%gﬁ(gjﬁé&’ﬁz}?ﬁ? @uﬂ?ﬁe%% - 78,02

trifluoromdd)ehlH-1, 2, 4-triazole mp. 142C1H—NI\/R(DI\/SOd6) : 3.3 (s,
3H), 3.7 (s, 34 55 (s, 2H, 6.9. and 7.1 (AB, 4H), 8 and 8. 1 (AB, 4H)
The f ol | owMEEh =Hoound was obtai ned using the same procedure as

" X e o SR S Sp AR T LAY NG Bl DY the
4- br ono- phegphiieplaringiRe mymﬁ@ph&wlh,mmmyymmdew azi ne. EXAVPLE 24
- 4—mtm—phcnylhydrazmc
- 4-ﬂu0ro—phcnylhydramne _
- 4~chloro-phcnylhydrazmc 7 - i
--cyclohexylhydrazine (prepared fol]owmg NI Ghali, J Org Chem.,1981
46, 5413), and _ _
-3 4-dimcthoxy—,phcnyl-methyl-hydraiinc, respectively.
- EXAMPLE 19
_ l-(4-nltro-phenyl)-S-(4-methylsulfnnyl-phenyl)-3-tnfluommethyl—lH-1,2,4-
: .tnazole ‘ :

H-NMR (DMSO dg) : 3.30(3,3H) 7.85 (1, 4H), 8.05 (4, 2H), 8.45 (d, 2H).-
1-(4-fluoro-phenyl)-5-(4-methylsulfonyl-phenyl)-3-trifluoromethyl-1H-1,2.4-
triazole '

m.p. 230-232 °C _ :
lH—NI\KER(DMSOdS) 3.27(s,3H), 74 (1, 2H) 7.6-7.8 (m, 2H), 78and80(AB
" 4H).
- EXAMPLE 21
'1-(4-chloro-phenyl)-5-(4-methylsulfonyl-phenyl)-3-tnﬂuoromethyl-lH-1,2, -
‘. triazele -
" mp-190-192°C - _ )
- TH-NMR (DMSO dg) - 33 (s, 3H), 7. 2 (m, 4H), 7.8 and 8.05. (AB 4H).
. "EXAMPLE 22 -
‘ 'l-(cyclohexyl)-s-(4-methylsuIfonyl-phenyl)-3-tr|ﬂuommethyl-lH—l,2,4-

* triazole



5-(2-chl or 0- 4- net hyl sul f onyl - phenyl ) - 1- (4- met hoxy=phenyl ) 3_16Apr|[ 2004
trifluoromethyl-1H1,2,4-triazole mp.148 C'H NWR (DVSO. d6) :.3.35 (s,
3H), 3.80 (s, 3H), 7 and 7.4 (AB, 4H),, 8-8.2 (m 3H) . EXAWPLE 25

1- (4- met hyl sul f onyl am no- phenyl ) - 5- (4- met hyl sul f onyi - phenyl ) - 3-
trifluoromethyl-1B-1,2,4-triazole a) :

1- (4- am no- phenyl)-5-(4- net hyl sul fonyi’-'%henyl )-3-trifluoronethyl-1H1, 2, 4-
triazole A m xture of : _

1-(4-ni tro-ﬁhe:#g),c&m- met hyl sul f onyl - phenyl )-3-trifl uoronethyl - )
1H1, 2, 4-t riBd -(1.2 g, 2.91. mmol), iron powder (0.8 g, 14.27, mol),

amoni um chiEgRRIR (WSO & : 1145 STHRIIH) 9P 2347 Imaneh, gigideg 1§ 13. M)

was heated to reflux for 1 hour, then’'ccoléd and filfer trate
was poured ABcIHwater, extracted with ethyl acetate and a

di chi oronetbﬂwm solution The organic extracts were washed with
saturat ed - ed over Na2SO4.. and 16 April 2004 24" evaporated to

i N ot 0 i t st i t hout
D Chay” oy T8 panifeindcd ghendbmidyl) I inetfigtsufiSivilienyl)a,nex( SLED W nov
and 7.18 (Aifiutrolnethyl7EH-1208t8az0hB, 4H) .

b) 1- (4- net hyl sul anl am no- phenyl ) - 5- (4- net hyl sul fonyl - phenyl )3 -
trifl uoror'ﬂeflﬂ’yll‘-4 1,2,4-triazole To an ice-cool stirred suspensi.on of

1- (4- am no-R®h ) et hiyl P '

heny )~ 3.1 FRRIDMC P P (SSHIORAG 21D, 55,65, 280, £ 4nd 1.4 (A8, 41D,
triethyl am $iend 89.(ABY#H)2. 87 mmol) in CHCI 2 (20 ) was added dropw se
met hanesul fonyl chlgride (0.2 m, 2.87 nano!). Then the reaction mxture
.was st i rr Eee fpllowdegrrempomndaves ebtained psing the same procedergeas infexample ence of

the starting g’ fplating Hh-thethyMuisBhyiBehoRICehbGE Yy the" b dficRed. 10 M0 Of
methylsulfonyl-benzoyl chloride and the 4-bromo-phenylhydrazine by the 4-
:methoxy-phenylhydrazine. '
EXAMPLE 24 _ : o -
_ 5-(2-chlom#ﬂgthylsulfonyl-phenyl)—l-(4-methoxy-’phenyl)-3-
trifluoromethyl-1H-1,2,4-triazole
m.p. 148 °C _ _ L
'H-NMR (DMSO dg) : 3.35 (s, 3H), 3.80 (s, 3H), 7 and 7.4 (AB, 4H), 8-8.2 (m,
3H). '
EXAMPLE 25 .
' l-,(4-methylsu!fonyl_amino-phenyl)-5-(4-111ethylsulfbnyl—phenyl)—}
. »t!iﬂuorqmethyl_-:lH-l,Z,ti-ﬁ'iazole o
a) _'-1-(4;amind-phcnyl)-S-(4-meﬁ1ylsulfonyl-phenyl)-?,-m'ﬂudromethyl-le1,2,4~
triazole . o | : S |
A mixwre of 1-(4-nitro-phenyl)-5-(4-methylsulfonyl-phenyl)-3-rifivoromethyl- .
- 1H-1,2,4-mazole (1.2 g, 2.91 mmoi), iron powder (0.8 g, 1427 m;ﬁol),
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 acetaie and a dichloroinethanc/mcthanol _solixl;ion,‘me

organic extracts were washed with saturated brine, dried over 1_;12;2894 and
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added and the reaction m xture was heated to reflux for 2 hours. Again 0.4

m of nethatiesul fonylchloride and 10 ng of DVAP were added and the

m xture was stirred overnight at roomtenperature. The reaction m xture
was diluted with water, extracted with CH2C12, the conbi ned organic |ayers
were washed with water, -dried over 2S04 and evaporated to give a |ight
yel | ow powder (11 g). The crude procfu t was triturated with a m xture of

- di chl oronet hane/ i sopropyl ether to afford a beige solid (0.65 g). Then a
solution of this solid in 60 mM of MOHTHF (2/1) and 1N NaOH (3-6 ) was
stirred atvaposited énpgae atvghewmewder dsg, 91 %)y Which X@s fordhe pext sol vent s,
addi tion of,, et cet and neutrali zat ion with 1IN HCl, the organic

| ayer vvas“(lﬁ'gﬁgﬁ"me “ﬁ?@? dried with sodiumsulfate and evapor at ed.
Crystal | i 2gt RISOPES) 3130 @NBH)ES 7Y (@b zﬁassaxmﬂuemmiprws
etherlethaﬁorﬁm&% a Il&ght plﬁs{: ?c))lld(?OBm, 25 %9. MP., 189 cc 'H NW

(DVBO d6) and 8.(AB,@H). 3H), 3.30 (s, 314), 7.35 and 7.55 (AB, 4H), 7.75 and
8. 05 (AB,

115l (4TS PR TR0 P ot azol e 16
Apr| | 200 oﬁz)ctﬂ)hfl -2 labyihsdié f onyl wohenyl) -trifl uoroacet am drazone A
m xture o et hyl sul fonyl ) - phenyl hydr azi ne hydrochl oride (10.1- g, 44.6

mmol ), , ol enh:y:h-zmohem(rﬁd Buspension . of - mmmpmhﬁnﬂhﬁdémtbﬂs@fwl- (25 . g,

22. 3 1.}, h I t ht at

room tmgr?r’ﬁ ?‘ﬂlhg‘é% “)eﬂgigﬁ' rigg Peﬁ nﬁghlﬂfn@ I r‘i ﬁ"%@& vr"?lcht rgct ed

wth et hyl(d_ gﬁat 9,87t hﬁlé.%; anj tﬂ¥@1|r% Wﬁﬁpew t BadeRt efiropWaselr at ed
rie FI as ro

bri ne and over t ography on silica gel
( cycl ohexamghdnestifonylchioridet (eﬂ.z il 2897smmu¢. Therethd reaction rmmatm from

| sopropyl  ether yielded a sol Grto 164 ' H- NVR ( DVSO d6)
: 3.1 (s, sippd agTopm [raapenyyre é?f °Hf§d Grs %“%&P"’%ﬂ% (the S‘*‘"\L“
material. Then 0.4 mi of methancsu]fonylchlonde and 10 mg of DMAP were
added and the reaction mixture was heated to refiux for 2 hours. Again 0.4 ml of
methariesulfonylchloridé and 10 mg of DMAP were added and the mixture was

(D

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
MeOH/THF (2/1) and 1N NaOH (3.6 ml) was stirred at room temperature for 0.25
h. After evaporation of . thc solvents, addition- of ethyl -acetate and neutralization
with 1N HCl, the orgamc layer was washed w1th water, dried with sedium sulfate
and evapomtcd. Crystallization from pentane and rccrystalhzatlon from isopropyl
ether/ethanol gave a hght pmk solid (03 g,25 %) '
m.p.188°C ‘
"’H-NMR (DMSO0 dg) : 3.15 (s, 3H), 330 (s '3H), 7.35 and 7.55 (AB 4H) 775
“and 8.05 (AB, 4H) -
MH+ = 461.
EXAMPLE 26
: l,5-¢i'i‘-(4-meth!;rlsul'fonyl-pht':ny,rl)-3-triﬂum‘('nnethyl-rlH--1,2',4-triaz’oleT |
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-b) 1, 5--di - (4-net hyl sul fonyl - phenyl)-3-trifluoronethyl-1H1,2,4-triazole
To a solution of N (4-nethylsul fonyl-phenyl)-trifluoroacetam drazone (43 g,
15.28 mmol ) and pyridine (1.4 m, 16.8 mmol) in dioxane (30 m) was , added
a solution of 4-nethylsul fonyl-benzoyl chloride (4.3 g, 193 mmol)
(prepared in situ from 4-nethyl sul fond®-benzoic acid) in dioxane (10 m).
Then the reaction mxture was heated to reflux for 6 hours, then stirred
overnight at room temperature.,' The -reaction mxture was - filtered,
concent r at ed) N-¢4-amsthyisulfonylphenyl): tiflueropeatamidrzens hy| ene chl ori de and water,

th d ox |
wmshea i t o of & ElsdiioBranbufiBiadihg ihoptons IO o A4 "
evapor at ed pggy, i@ ine (62 @S WUl RindlySirdli@roaseamidiner@at ggraphed on

silica gel using an 812 mxture of tol uene/di oxane as the -eluent, then
recrystal | i mewl}, r'BHFe(‘Wamb} and methanel (A6i nd) uisi slirred. evepnight@togoom p. 214

oy, 6. 03 FERerRF, ThE 1R mihye ek WuucsgoidhiWerro XY Wb 6B R wer o

obt ai ned usjdagd Nfe %?gaﬁl&apaeawﬁaﬂxaa WHE% 1R saturASd Bihe b8 Rl Wei he
4- et hyl sul fonyl’-phenyl hydrazine by.: -3, 4- dlnethoxy phenyl hydr azi ne, and

16 April- 2N8S. m&hmm@mm@mg@mmmm hethyl acemase ¢ iB2:hsy .
EXAMPLE 27

1- (3, 4- di mwﬁmnpww@%ﬂﬂ@twl £8Yy viclied A 191942 8444, B Bt hy ! -1 1

1,2,4-triaz c. - Mmp.140 C. HNWR (DMSO d6) : 3.25 (s, 3H), 3.7 (s, 3H),

3.8 (s, 3 7.1 (s, 2H), 7.28 (s, 1H),78and8(AB 4H). . EXAMPLE 28
I-I—NMR (DMSO dg) : 3.1 (s, 3H),67(bs, 2H), 7.05 and 7.7 (AB, 4H), 9.25 (s,

1H). ,

b) 1',5-.-di—(4—mcthy1§ulfonyl-phenyl}}niﬂuoromethyl-1H-1,2,4-triazole _
To a solution of N-(4-methyisulfonyl-phenyl)-trifluoroacetamidrazone (4.3 g,
15.28 mmol) and pyridine (1.4 ml, 16.8 mmol) in dioxane (30 ml) was added a
solution of 4-methylsulfonyl-benzoyl chloride (4.3 g, 19.5 mmol) (prepared in situ

from 4-methylsulfonyl-benzoic acid) in dioxane (10 ml). 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,
partitioned between methylene chloride and water, the residue was extracted with
methylene chloride, the organic layer was washed with 0.1 N HCl, saturated brine,
“dried oﬁcr'sodiu'm 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 recrystallized from ethanol to give a white solid-(1.1 g, 26 %) mp
. 214°C. . : .
TH-NMR (DMSO d¢) : 3.29 (s, 3H),-3.32 (s 3H) 7.8 (d, 2H), 7.9 (d, 2H) 8.03
- (dd, 2H), 8.12 (dd, 21-1')
MH+ = 446. ) L .
The following compounds were obtained using the same procedure as in 'Examplé
26 but replacing the 4-methylsulfonyl-phenyl hydrazine by :
- 3,4-dimethoxy-phenylhydrazine, and -
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1- (3, 4- net hyl enedi oxy- phenyl ) - 5- (4- net hyl sul f onyl - phenyl ) - 3-
triflnoronethyl-JB-1,2,4-triiazole mP.185 C'"HN" (DVMSO d6) 3.30 (s,
31-1), 6.2 (s, 2H), 7.1 (s, 2H), 7.28 (s, 1H), 7.8 and 8.05 (AB, .4H)...

: EXAMPLE 29

1- (4- hydr oxy- phenyl ) - 5- (4- net hyl sul fo;\? -phenyl )-3-trifluoronethyl-I|H
1,2,4-triazole A mxture . of -

1- (4- et hoxy- phenyl ) - 5- (4- net hyl sul f onyl - phenyl ) - 3-
trifluoronethyl-1H1,2,4-triazole (10 g, .25.2 mol), 48 % aqueous HBr (70
m) and acet|c-%mcwﬂenedloxwﬁmnnhadwne,trcm&lw 55 h. Then HBr 48% (20

m) and ) were added and the m xture was heated again at 120C
for 2. h. ‘ing the. solution-was poured into -water (21), .the

rec t at ‘ﬁlﬁfﬂ’ A HLr ed
II%ecrlyglt al Ifg{% on #ﬁ eth‘-’$ yi er@ﬁﬁﬁfﬁ&\ﬂkh@%ﬁ%g’{- ﬁgﬁéﬁ-ﬁﬁfeﬂﬁﬂ%g%' M P.
246 C ' H NyR4t@id0led6) : 3.25. (s, 3H), 6.9 and 735 (AB, 4H),.7. 75 and 8

( AB, 4H) 10.2(hs, |H. EXAMPLE 30
1-(4-et hox‘}lppﬂ yp) S- (4- met'hyl sul fonyt -phenyl)-3-tr fluoronethyl-1H1, 2, 4-

1oL PN af S ST RSB S et 8 gfery )

mol ) . andiHﬁ?éB)indS(am& ¥ DVF (40 ml) was stirred at roomtenperature for
1h. Then diethyl sul fate (1 6 M, 12.2 mmol) was added, the reaction
m xture stW&ﬁaomtenperature for 13 -h,  NH4OH (20 m) added and

the'. mXt{iLs me®PithEliox) ph%nyﬁ‘se(cl-&%m}isulfzﬂ?l Phé&fjRAL At e
trifluooromethyl-1H-1,2,4-triazole =
m.p. 185 °C :
TH-NMR (DMSO dg) : 3.30 s, 3H), 62 (s, 2H), 7.1 (s, 2H), 7.28 (s, 1H), 7.8 and
805 (AB, 4H). .
EXAMPLE 29
l-(4-hydroxy-phenyl)-S-@-methylsulfonyl-phenyl)-B-mﬂuoromethyl -1H-
. 1,2,4-triazole
A mixture .  of 1-(4-methoxy-phenyl)-5-(4-methylsulfonyl-phenyl)-3-
trifluoromethyi-1H-1,2,4-triazole (10 g,25.2 mmol), 48 % aqueous HBr (70 ml)
and acetic acid (70 ml) was heated at 120°C for 5.5 h. Then HBr 48% (20 ml) and
AcOH (20 ml) were added and the mixture was heated again at 120°C for 2 h.
After cooling the solution was pourcd into water (2 I), the precipitate was ﬁltered,
~washed several times with water and dried. Recrystallization from ethanol ylelded
a-white solid (7.5 g, 78%). '
m.p. 246 °C . :
*H-NMR (DMSO dg) : 3.25.(s, 3H), 69 and 735 (AB, 4H), 7.75 and 8 (A.B 4H)
10.2 (bs, 1H).
_ EXAMPLE 30
“1- (4-ethoxy—phenyl)-5-(4-methylsulfonyl-phenyl)-3-tnﬂuoromeﬂ1yl—lﬂ 1,2,4-
triazole S _ S E :
A ixtwre  of 1-(4-hydroxy~phcny1)-5-(4-methy1su1fonyl-phenylj-3;
trifluoromethyl-1H-1,2 4-triazole (4 g, -10.4'tﬁmol), KOH (15 g, 26.8 mmol).;ihd -
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was filtered, washed several tines with water and dried. Recrystallization

fromethanol yielded a white solid (3.7 g, 88%. mp.112 C"'H NWR (DVSO
dé) : 135 (t, 3H), 33 (s, 3H), 4.10 (q, 2H)," 7.1 and 73 (AB, 4H), 7.75
and 8 (AB, 4H). EXAMPLE 31

1- (2-pyridinyl)-5-(4-nethyl sul fonyl -phenyl)-3-trifluoronethyl-1m1, 2, 4-
triazole hydrochloride a) N (2-pyridi ny"f' trifluoroacetam drazone 'A

m xture of 2-hydrazi nopyridine (5 g, 45.8 nmol), trifluoroacetam dine' (3;
4,-g9g, 305 mml) and nethanol (50 m) was stirred overnight at room .

t enper at ure. DNﬂ“e(Mmbotasaﬁnaﬂ At oo watperature dot 1latEentdiethyiguléns (1.6nalsh
chromat ogr ap albllca (toluene / ethyl acetate : 65/35 as_the

el uent) gave* %F?ﬂ‘i’&ﬂé“’é‘ﬂ!‘? ﬁ““‘{‘%ﬂtlm@m tsmpogaurgAorchS Was used

for the next 65
(bs, 3H). Ngﬁ@ﬂ 5’20 %'_‘htdti{:d‘ Eﬁtg)ﬂfe Btglfe( éﬁﬁlﬁ_’ghm ﬁm?ﬁ% pg%pnatg

1=(2- pyri d| nwhs) filteded; mﬂaalsevdrﬁlmimbs ph&nwhﬁer and rdri‘eHuRea@fetaI]whudd-lﬁb;@ 4
triazol e hydrochloride To a sglution

N (2- pyri di rﬁ}hﬁn@ﬂclqeéér%@éphﬁ{%?&gﬁ'@w 1 g, 15.1 mml) in dioxane (15
n) was addegd é,a fbgtion of . 4-met hyl sul fonyl -benzoyl chloride (3:‘,6' g, 16.7
mvol ) (prepar din SI tu from4-inethyl sulfonyl-benzoic acid) in'" dioxane
(15 nil). ‘mmmama;y :aN35T(tx BH) 3,845, 31),| 220(qf 2H),27.pauds.s ShBer

cool ing the reactlon xture was filtered and concentrated to, dryness
The resi due ¥&s 7. Saéﬂﬁdﬁﬁbégﬁaphed on-silica gel using an 85115 ' nixture

of tol uene/ %@t he . el uent, then recryst allized fromethanol to give
a white soli 15 To) -mp. 144 C'HNWR (DVBO 4 : 3.27 (s, 3H),
7.6 (t;1H), 17-(23 mgl)(s%a-meamsulfon@l i:ﬂenﬂj-siﬁ-muo%oﬂa@tﬂﬁ 1ﬂ-hi)z,4-8 46 (d,

111. 1 6 April P00a
triazole hydrochloride

-a) N-(Z-pyndmyl)-mﬂuoroaoctamidm‘zone : :
‘A mixture of 2-hydrazinopyridine (5 g, 45.8 mmol), trifluoroacetamidine '(3;4*-g;
30.5 mmol) and methanol (50 mi) was stirred overnight at room temperature. The
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 dq) : 6.65 (bs, 3H), 7 (d; 1H), 7.1 (t, 1H), 8.05 (d, 1H), 92 (s,
1H). :
b) 1- (2-pyr1dmyl)—5-(4—methyisulfonyl-phcnyl)-3-tr1ﬂuoromcthyl 1H-1,2 4 -
triazole hydrochlonde -
- “To a solution ~of N—(z-pyridi_nyl)-triﬂuoroacetamidmzonc (3.1 g, 151 mmcﬂ)*‘in
dioxam_t"(ls mi) was added a solution of 4-methylsulfonyl-benzoyl chioride (3:6’ -4 -
16.7 mmof) (pr'epéred in situ from 4-methylsulfonyl-benzoic acid) in' dioxane (15
“'ml). Then the réaction mixture was refluxed for 2 hours. After cooling the 3rcacli6n
mixture was filtered and concenirated to - dryness. The residue was
chromatographed on silica gel using an 85/15 mixture of toluene/dioxane as the
- eluem, then rccrystalhzed from ethanol to give a white solid (O 94, 15 %)
‘m.p. 144 °C R
'H-NMR (DMSO dy) : 3.27 (s, 3H), 7.6 (t, 1H) 7.8 and8 (AB, 41-1) ‘79(d, IH)
- 8.16 (1, 1H), 8.46 (d, 1H). ' R
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The foll ow ng conmpounds were obtained using the procedure of Exanple 31 but

repl aci ng the 2-hydrazi nopyridine. by: - 3-hydrazi nopyridi ne (prepared
foll owi ng W97110243), and. - 3-fluoro-4-nmethoxy-phenyl hydrazi ne,
respectively. EXAWVPLE. 32

i - (3=pyridinyl)-5-(4-methyl sul fonyl - genyl)-3-trifluoromethyl-1.H1,2,4-
triazole hydrochloride . . . mp 180 1H NVR (DVSO d6) : 3.27 (s, 3H), 7.6
(m 1H), 7.77 (d, 211), 7.99-8.09 (m 3H), 8.77 (s, 2H). . EXAMPLE 33 .
1-(3- f 1 uor o- 4- met ho) y- phenyl ) - 5- (4- et hyl sul f onyl - phenyl ) - 3 .
trifluor orﬂ:rfpuowmglmmds wers| ebtainegusiag the promdm%@mded%s but 3. 30 (s,

EXAI\/PEEggJélﬁacmé_thgﬁy SolBgatly: 7-65 (dd. 1), 7.8 and 8.05 (AB, 411).
1_(4- met hoxy- pheypyy W qg&g&:%awmahgwbbﬂeﬁml dior onet hyl -1 H-
| e

124tr|azoIeToan|c olution o

1- (4- met hoxy- phé&afiigrost-méthory-phemyiliydoarde, pispestivelys- - _
trifluoronethyl- 2,4-triazole (10 g, 25.19 mol) in THE (100 nm) was
added .4%@ M sol ution of n-butyl magnesi'um chloride in THE (21 m,
42 mol ). ] f6me erature for
3. h..The lr'é' &ﬂ?l) gm%%tﬁ; dhgpgﬁe P—BﬁHff'uro, a ihﬂ M sol ufeiln;n of

triet hyI bq;ﬁaﬂﬂelhydﬁxﬂzl(vﬁaem , 70 mol) was added dropW| se. and the

reaction mxture was refluxed for. 18 h. After .cooling, a solution of
hydr oxyl ammad88 €L f oni ¢ aC| d (12 g, 106 -mol).. and sodi um

ﬁ;ﬂ?;?ni( r]:gI @ﬁﬂgpgnpera dré b@! 5@?3(561@9 %g\/‘?ﬁ(gaéﬂgct | o-ﬁ@%\ﬂggr :/v!ag
stirred atg77 .enperature for 2 h, the residue was extracted with ethyl
acetate (2x10 i E . the organic. layer was -washed with saturated brine,
dried over | fate and - .
-(3-ﬂuoro-4-methoxy-phenyl)-5-(4—methylsulfonyl-phenyl)-B-
trifluoromethyl-1H-1,2,4-triazole
mp 180 °C _ - .
H-NMR (DMSO dg) : 3.30 (s, 3H), 395 (s, 3H) 7.35-75 (m, 2H) 7. 65 (dd, 1H)
7.8 and 8.05 (AB, 4 H).
EXAMPLE 34 : | ‘ :
1-(4-methoxy-pbenyl)-5-(4-aminosulfonyl-phenyl)-3-trifiuoromethyl-1H-
1,2,4-triazole
To an ice copléd solution of 1-(4-methoxy-phenyl)-5-(4-methylsulfonyl-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 th¢_-rcaétibn mixtﬁrc' was stirred at room .tcmpc_ratd_re for 3 h. The rcactiqn_
mixtuse was cooled to 0 °C, a 1 M solution of triethylborane in THF (70 ml, 70
..mmol) was added dropwisc.and the reaction mixfure was refluxed for 18 h. After
: cooling, a solunon of hydroxylamme—O—sulfomc acxd (12 g, 106 mmol) and
sodium acetatc {1738 g, 210 mmol) in HzO (140 ‘ml) was added. dropmse while
 maintaining the temperature below 15 °C. Then the rcactxon mixture was stirred a
~ room temperature for 2 h, thc rcs1due was extractcd with ethyl acetate (2xlOO ml),
the organic layer was washed thh saturated bnne dncd over, sodmm sulfate and -

evaporated under vacuur. Thc resullmg residue was chromatoglaphed on silica
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evapor at ed under vacuum The resulting resi due was chromat ographed on
silica 16 April 2004 29 gel using a 99/1 then 98/2 m xture of -nethyl ene
chl ori de/ met hanol as the eluent, then recrystallized from ethanol to give
a beige solid (25 g, 25 %9. mp. 228 C'.HNWR (DVMSO d6) : 3.9 (s, 314 7.15
(d, 2H, 7.5-7.6 (m 411), 7.75 and 7:95 (AB, 4H). EXAMPLE 35
1- (4- met hoxy- phenyl)-5-j (4-(acetyl am n&)%snlfonyl) phenyl ] - 3-
trifluoronmethyl-1HL2,4-triazole To - & suspension of
1- (4- met hoxy- henyl) 5- &m (am nosul fonyl ) - phenyl) . -3-
trifl uor onetgelusingia 9y nsazohnx@zcgfmsmmmembﬁdmmoasme(el&m) was
added drop\éuhse aceméur'é% Elrﬁlf-g@}?ﬁlo ). Then_ the 'reaction m xture was
heated at 88™® TP F‘hg‘é‘ﬂatbﬁ@ﬂﬁ?%@&%ﬁ%ﬂe resi'due was
chromat ogr agh obgwo@l lica gel wusing-.a 98/2 m xture of nethyl ene
chl ori de/ rret hanol the- eluent, .-then recrystallized froma

pent ane/ net ffdMRT(&MSM)tGQJ(sye}ﬁ,M(@m | 765- 761(,5 m{% ‘N7 and 7r93 . 85 C

. HNNR(C%S@ZOS(S 3H), 3.9 (s, 7 and AB,” 4H), 77.75 and
8.05 (AB MPLE 36

1-(4- rrethoxmm b- (4- et hyl sul fonyl - phenyl)-1H1, 2, 4- trlazole a)-
N- (di et hyl | ene} - 4- (et hyl sul fonyl ) - benzam de suspensi on' of

4- et hyl - sull#(é@éﬂlhnymhai B-54[64-(acetyBandi hifon h L- formam de
- di net hyl !.‘ELlZO mml?%vvasdﬂpsgtl'r]riel)d.ﬂ-egitm%o Cfor 1.75 h,

during whi cha e{li’?ﬁé’ ﬁhylrtﬁﬂe%mmdﬁm was col |l ected through a reflex
o7 0. T £ sfagntoR B, Y- OERESRk pheds- (- erSingpp oy ophepi 51 1),
3.27 (s, 31t’tjﬂu080maﬁyl-ﬂ-l-352,4-ﬁ&zole (2 g, 5 mmol) in acetic acid (10 ml) was added
dropwxsc acetyl chloride (10 ml). Then the Teaction mixture was heated at 80 °C
for 5 h, concentrated to dryness and the residue was chromatographed on silica gel
using a ‘98/2 mixture of methylene chloride/methanol as the eiuant;’ "th'én-

recrystallized from a pentanc/mcthanol mixture, to gwc a white solid (1.6 g,
72 %). '
m.p. 85 °C
H-NMR (CDCls) : 2.05 (s, 3H), 39(5, 3H), 7 and 7.3 (AB, 4H), 7.75 and 8.05
(AB,4H). - -
EXAMPLE 36
1-(4-methoxy-phenyl)-5-(4-methylsulfonyl-phenyl)-18-1,2 4-triazole
- 'ay N-(dimethylamino-methylene)-4-(methylsulfonyl)-benzamide
“A’ suspension” of 4-methyl-sulfonyl-benzamide (8 g, 40.2 mmol) in dixneti:yl-
- formamide dimethyl acetal (16 ml, 120 ‘mmol) was stirred-at 120 °C for 1.75 b,
“during which time the formed methanol was collected through a reflux condenser.
After cooling an orange solid was filtered and dried (8.92 g, 87 %)
“m.p. 130 °C ' :
H: NMR ('DMSO dﬁ) 3. 16 (s, 3H) 3.22 (s, 3H), 3.27 (s, 3H) 8 and 8.35 (AB,
._ 4H) 8.67 (s IH)
| b) 1—(4-mcthoxy—pheny])—5-(4-methylsulfonyl-phenyl}-lH—1,2,4-tnazole
_'A mixture of N-(dlmcthylarmno-methylene)—4—(methyl-sulfonyl)-bcnzannde 4 g, '
15.7 mmol), 4-methoxy-phenylhydrazine hydrochloride Q.75 g, 15.7 mmol) |
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4H), 8.67 (s, 1H).

b) 1- (4- net hoxy- phenyl ) - 5- (4- net hyl sui fonyl - phenyl )-1H 1, 2,4-triazoie A

m xture of N (dinmethyl am no-net hyl ene) - 4- (net hyl -sul fonyl ) -benzanm de (4 g,
15.7 mmol ), 4-net hoxy-phenyl hydrazi ne hydrochloride (2.75 g, 15.7 nmol), 16
April 2004 co triethylamne ' (2.2 mM3015.7 mvol) in ethanol (20 m) was
heated to reflux for 25 h. After cooling, the reaction m xture was
concentrated to dryness, then diluted wth ethyl acetate. The. organic
phase was washed_ w th water and saturated brine and dried. gver, sodium

sul fate. wigthylaming,@.2aml, 1577 ewmalbin sihaeel GR =) was hgated togefiyx for7o/ 30

et hanol.  6-gi/AfE e 0 eASidn i i o titalefib diriks R UL (nyeo
d6) @ 3. 2QiliSethyildcetated T8 drfanis phdse wasObashed! withdivateABnd 4dturated’ bl 8 ( AB,

4H), 8.3 (s,1H). Biological tests results Exanple conpounds according to
t he i nvenandrigdraver sedivm swlfate.nBher residiue jwas. clromatggraphed omxsilicagal or COX - 2

tiviti i | Purified COX=.1 f } nal ¢l d ified
Cox 2 11 ofeae fUAR ket g ERoreiPe i 8 ekl P e SRR R o6 or
.10 m nut @fhaabl tg%gn%ht&ﬁ%e%ﬁggmg,pg%); heir substrate, arachidonic acid
] S

(5 pM, with or withoul test” conpoun or “standard inhibitors.
Prost agl amdprl8XCt he reaction product, was neasured by enzymo- inmunoassay

ot or my nat NV BSHISO o e ity G 2 e SR AR 7wy o
| east (3) si@nggd?gT,gﬁ?ri ments perfornmed on as many different days. In

this test system n a standard non sel ective inhibitor of both
COX- 1 and -Bigkgical testsaesidishl y exerted its expected dose-rel ated inhibitions

of both COX-1 and, COX-2 activiti.es with |IC50 equal to, 054, . 0 13, uM (17).
and 0,57 . Exgmble REpuDy accoplne q TRFdmYERtRP R pa 1OF it AL
sel ect i ve (OehRic CORLPIah@or MOR-2 88hRfles?d dirfd I RIARACCON-10RmOratn and 10
/rM At.the 1nternedi ate ' -

seminal vesicles and purified COX-2 from ewe placenta (both from Cayman

Chemicals) were incubated for 10 minutes at 25° C in- the ﬁrmcnce of ,théir

substrate, arachidonic acid (5 #M), 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.
In this test system, diclofen 2 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
097 x.0.14 M (18), respectively. Nimesulide, a standard selective COX-2
inhibitor, was tested as a reference between 0.1 and 10 uM. At .the intermediate
concentration of 1 M 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). '
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concentration of 1 ACM used for conparison, exanples. 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). 16 April 2004 31 - TABLE 1:

I nhibition of COX-1 and COX-2 activities Conpound(concentration)% COX -1
inhibition (n)% COX-2 inhibition (n) N_nesulide(0.1 #M+ 7 6.6(9)- 23
5.4(9) (1 ~CCM +1612.2(26)-3031(23) (181fcM.+13 8-3(9)- 50 5.4(12)
Example 3(1 pM- 2. 5.7(6)-192.6(3) Exanple 10(1 pcM- 414.6(4)-324.5(3)
Exanpl e 15(1 pM+2 7.0(3).-18 7(3) Exanple 17(1 pM+8- 2.7(6)- 44 6.8(6)
Example 18(1 pM- 5 12(3)- 53 11(3) ‘Exanple 25(1 AM- 5 9(3).-3110(3)

Exanpl e 34(1 #M - 1610(A pr F22{ Rluib

25 were of simlar potency as’nine

oy | Exanpl es 10 and
{st{ﬁni‘gle@g]t ﬁéﬂ ;ea@n%d %E(;{rﬁ:éﬁst ration and

exanpl es 17,Compaiind 3tboneintraiiv®) o COXAtifbition (@) 6%ICOX-Pithititfiod (i NMOSt
potent compound in the series, peared to be about| 10 times nore potent
t han ni mesli L . \ ahibit , 9 j i de
(50% but atNigesgidei mres(Q-b#dd) concentrrat¥ 648 (91 pMdvs. 10%\'@!5}4 ®
respectively. 16 April 04,32 d ai i ound of t [/ (1) in
respect | ve e 2 R 1k 2508 P L34
(10 M) . +13£83 (9 -50£54 (12)

Example 3 (1 uM) -2%57 (6) -19£26 (3)

Example 10 (1 uM) - 42146 (4 -32%45 (3)

Example15 (1 uM) +22 70 (3 -18x7 (3)

Example 17 (1 uM) +8x 27 (6) -44+68 (6)

Example 18 (1 M) -5+ 12 (3) -53x11 (3)

| Example25  (14M) -5 9 (3) -31:10 (3)

Example34 (1 M) -16210 (3) -7822° (3)

(n) number of cxpérimems

Examples 10 and 25 were of similar potency as nimesulide at.th.e, same

concentration and exaxﬁplcs 17, 18 and 34 were even more potent. Ex_amplc 18,

.one of the mosi_potcnt compound in the series, appeared to be about 10 times

more potent than nimesulide since it induced the same inhibition (-53%) as

r@cﬁvely.

. nimesulide (-50%) but at a 10 times lower concentration : 1 ﬁM vs. 10 uM,
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R is hydrogen ; a (C-C6)alkyl ; a halo(C -C6)al kyl ; or a phenyl
optionally substituted by one or several.substituents selected fromthe
group consisting of a (Cl-C4)al kyl, a halogen, a halo(GC -C4)al kyl, a
hydroxy, a (0 -C4)al koxy, an amino, a nono- or di-(Cl-C4)al kylam no, a
-(Cl-4)all ylcarbonylam no, a (G- C4)alkylthiocarbonyl am no, a
(C1- C4) al koxycar bonyl ami no, a (Cl1- C4)al koxyt hi ocaxbonyl am no, a
(G -C4)alkyl sul fonyl, a' (d- C4)al kyl sul3Ronyl ami no, a net hyl enedi oxy, a:
nitro and a cyano ; R2 is a (Cl-Co)alkyl ; a (C3-Cs)cycloal kyl ; a phenyl
or a phenyi (G -C4)alkyi in which the phenyl is optionally substituted by
one or several substituents selected frofaidge 9roup consisting of a
(C1-4)al kyl, a halogen, a halo(Cl- C4)al'kyl, a hydroxy, a (C-C4)al koxy,
an amno, a nono- or di-(Cl-C4)al kylam no, a (Cl-C4)alkylcarbonylanm no,  a
(Ct-C4)allcyl thi ogaphemeb C4) al koxycar bonyl am no, -a
(C1- 4) al koxyt hi ocar boflﬂyl gﬁ?ggthe%mz%%ﬁ)m) al kyl sul fonyl, a
(C1- ) al kyl sul fonyl am no, a nethyl enédi oxy, a nitro and a cyano ; or a 5
or 6-nenbered-nonocyclic or 9 or 10-nenbered bicyglic aromatic heterocycle
contai ning one or two heteroatons chosen om N, 200 0 ; R3is hydrogen ;
a hal ogen ; a hydroxy. ; .a (Cl-C6)al koxy ; ag=aqg ; a nono- or
i-(d-C6)alkylamno ; a (C -C6)al kyl car bon (C1-
CG) al kyl thi ocarbonyl amino a (C-C6)al amno a (Cl-

C6) al koxyt hi ocar bonylam no ; a rlﬂ . O , 1 6 April 2004 33 R4 is
-a (Cl-C6)ai kyl ; an am no ; a nono- ok, dj-

(d-C6)alkylamno ; a (Cz-

C6) al kyl carbonyl anino ; a (Cl1-C6)al kylt hi bcgabonyl amno ; a (d-

C6) al koxycar bony! gnggien; or -a (Cl-C6)al koxyt'ni ocar bonyl fino; or a

phar maceut i cal accept able salt thereof.” 2. A conpound according to claim1,

in which : - i B W@mn,aa(%@s-)ﬂﬁﬁ@'mo(@- Glor eDheidptRinafly Pheny|
RS (GG B Y borond (B Rl i Sty ed, by ghe or
(C1-Cyalkyl, a halogen, a halo(Cl-C4)a]kyI., a hydroxy, a (C;-Cs)alkoxy, an
amino, a mono- or di~(C;-Cs)alkylamino, a (C1-Cyalkylcarbonylamino, a (C)-

_ C4)a1kylthxocarbonylammo, a2  (Ci-Cpalkoxycarbonylamino, a (Cs-
Cs)alkoxythiocarhonylamino, a (Ci-C4)a]kylsu]fonyl, a'A (Cr-
C;)a]kylsﬂi‘onylamino a methylenedioxy, a nitro and a cyano ; o

2isa (Cx-Ce)alkyl ; a (C3~Cg)cycloalkyl ; a phenyl oraphcnyl(Cl-C4)alky1'
in which the phenyl is optionally substituted by one or several substitnents
selected from the group consisting of a (Cr-Cyalkyl, a halogen, -a halo(Ci-
Cs)alkyl, a hydroxy, a (C-Cy)alkoxy, an amino, a mono- or d1-(C1-C4)a1kylammo
a (Ci-Cylalkylcarbonylamino, a (Ci-Colalkylthiocarbonylamine, a - (Cy-
Cy)alkoxycarbonylamino, -a (C1-Cy)alkoxythiocarbonylamino, a C- .-
Cyalkylsulfonyl, a (CI-C4)aIkylsuifonylamin6, a methylenedioxy, a nitro and a
¢yano ; or a 5 or 6-membered monocyclic or 9 or 10-membered bicyclic aromatic
heterocycle containing one or two heteroatoms chosen from N,SandO;

R’ is hydrogen ; a halogen ; & hydroxy ; a (Ci-Cg)alkoxy ; an amino ; a
mono- or di-(C;-Cealkylamino ; a (Cy-Celalkylcarbonylamino ; a (Cy-
Ce)alkylthiocarbonylamino a (C-Cg)alkoxycarbonylamino ;5 a  (Cj-
Ce)alkoxythiocarbonylamino ; a nitro ; Or acyano ;
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several substituents selected fromthe group consisting of a halogen, a

(Cl- C4)alkyl, a . (d-cC4)al koxy, a hydroxy, a nitro, 'a

di (G -C4)al kylam no, a (G- C4)al kyl sul fonyl am no, a (d -C4)al kyl sul fonyl
and a net hyl enedi oxy. ; a - phenyl (Cl-C4).al kyl in which the phenyl is
substituted by one or several substituents selected fromthe group
consisting of a hydroxy, a (d-C4)alkyl and a (Cd-C4)al koxy ; or a 5- or

6- menber ed .nonocyclic aromatic heterocycl'g cont ai ni ng one or two nitrogen,
sul fur and/or oxygen atofs ; - R3is hydr3 gen or a halogen ; - R4 is a
(d-Co)alkyl, a (d-C4)al kyl carbonyl am no or an amno;' or a :

phar maceutical |y ept abl alt t hereof , 3. A conpound accordi ng to claim -
1 or 2 in which R?ﬁfks- %@c‘f@%@m 3,F0E10 52 MORe-Rrc-(Ealaliylampo pa (Cr-
‘pharmaceuti cal leapbaRh@inea! t: t her ¢of- ording to~claim3
in which RL is ?Erﬂiﬁgl uorgﬁet hyl, ” or. a:g}arrra éﬁ?%ﬁ ymg%%ept’abge g%]t

thereof. 5. A tonbexyrarheprlemmaypnaGorfes)dkoxsitioensbonylamigoin which R2 is a
phenyl option gﬁﬁ?ﬂigﬁt e o) several substituents selected from
t he group conglji?'J I'ng 01#%#%%%8%}3%15%5&9%4) al kyl, a (d-C4)al koxy, a
hydroxy, a nitro, Z A cinifoim@4pedrlingaoiciatm 1ain(whic4) al kyl sul fonyl am no, a
(Cz-C4)al kyl sul fonyl; and.a net hyl di_.oxy ; or_a_pharnmaceutically

accept abl e sal t t hi e‘ﬁ?‘y‘é‘pg%@6%’&2%%%%?1%&6)%%3@#3@1& m 1to5in
whi ch R3 i-s hydr ogeRr? is Qr (&-0 JISERHL | GabHeN: aﬁ&ﬁ’P I tihereof 16
Apri-l 2004 34 7. A COWD.OUI(’I aéc)g%rdi ng ioaé)neylo, C mﬁgéﬁéﬁgq}ﬁﬁ iTh R4
is a (CZ- Cb)afesual spbstitnents salectedt feom Hhe rarowputonsisting oft e diptiagene os (Ci-

ncoept abl o sal L OTRpaE (CFERRORD b B it B RSk BRRoL A (Grror
Csalkylsulfonylamino, a (Ci-Cgalkylsulfonyl and a methylenedioxy ; a
phenyl(Cy-Co)alkyl in which the phenyl is substituted by one or several
substituents selected from the group consisting of a hydroxy, a (C;-Cs)alkyl and a
(Ci-Colatkoxy ; or a 5- or 6-membered monocyclic aromatic heterocycle
containing one or two nitrogen, sulfur and/or oxygen atorms ;
- R? is hydrogen or a halogen ;
- -R*is a (C1-Cy)alkyl, a (C,-Ca)alkylcarbonylamino or an amino ;

or & pharmaceutically acceptable salt thereof, |

3. A compound according to ¢laim 1 or 2 in which R! is a (Ci-Cqlalkyl or a
halo(C;-Cs)alkyi,
or a pharmacentically acceptable salt thereof.

4. A compound according to claim 3 in which R! is tfiﬂuoromethyl,
ora pharmabeuticaliy acceptable salt thereof. '

5. A compound according to one of claims 1 to 4 in which R? is a phenyl
optionally substitated by one or several substituents selected from the group

| consisting of a balogen, a (C(-Cgalkyl, a (Cl-C4)a]1-coxy, a hydroxy, a nitro, a

di(Cy-Cs)alkylamino, a (Ci-Cs)alkylsulfonylamino, a (Cs-Cy)alkylsulfonyl and a
methylenedioxy ;
ora pharmaceutically acceptable salt thereof.

6. A compound according to one of claims 1 to 5 in which R® is hydrogen,
or a pharmaceutically acceptable salt thereof.
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-1- (4- met hoxy- phenyl ) - 3-net hyl 5-(4net hyl sul fonyl - phenyl)-1H1, 2, 4- -~

triazole -1-(4-nethoxy

phenyl ) - 5- (4- et hyl sul f onyl - phenyl )-3-trifluoromethyl -1H 1,2, 4-triazole

- 1- (4- br onmo- phenyl ) - 5- { 4net hyl sul f onyl - phenyl ) - 3- trlfluoronethyl-lk+
1,2,4-triazole .
-1-(4-nethy|su|fony|anino-phenyl).5-(4nethy|sulfonyl-phenyl)-3-
~trifluoromethyl-1 H1,2,4-triazole -1- thoxy

phenyl ) -5- (4-am nosul f onyl - phenyl ) - 3- trrﬁ uoronethyl -1 H 1,2, 4- trlazole 9. .
A pharmaceuti cal conpositlon conpr|5|ng a therapeutically effectlve anDunt

of a conpound of N phar ut.i.cal cept
salt thereof, andofl pﬁ%r | ca‘#‘ﬁ% (%Fﬂfa ?lggag&? %e‘P ls a
phar maceut i calcs)aikphmahlannn@ccor ding to claim9 for treati ng an

I nf |l ammat ory d| sease sus eptible tre trrent with a non-steroidal anti-
i nfl ammatory df E}] ?ﬂﬁi@ﬁﬁ@é‘hﬁ? gRbosi ti on according to clai m 9

for treating cyclsm SRPARR J0R6IR) a)a PRt by an
agent that selectivel |nh| bits C& 2 ?%?gr%g%e ence tog%%;l%eﬁ'rfg
hisselqstedifonro
%cl ooxytgenais;af-hge?fmg fsogel ;hctgroaqb cmxmrsgng{xj;l on corrplrl si ng at .
erapeutically effg %%ﬁ%&f' ‘ﬁgﬁggo und_o oﬁ C alﬁg 0 or
a pharmaceutically acce } methy Wl 1&?#
accept abl e carr| ertriadkide A phar maceuti cal conposition according to one of
clains 9 to 12 g, 1000 of said _conpound. 16 April
2004 35 14. Use of” rﬁ‘%ﬁ%‘?ﬁ’gﬁ gﬁ‘&gﬂﬁﬁ ﬂsr{gﬁv@ybp henyhi3rgifluoremethylk-15-
pharmaceutical |y acggptaRiote sal t thereof in the manufacture of a medi cament

for treating an mflammtory di sease susceptible to treatnent with a
non- st er oi dal 1-(4-bromo—pheny1)-5-(4-methy1su1fony1—pheny1)—3-tnﬂuoromethyl—IH-

1,2,4-triazole

- 1-(4-methylsulfonylam1no-phenyl)-5-(4-methylsu1fony1-phenyl)—3-

trifluoromethyl-1H-1,2,4-triazole :

- 1-(4—methoxy-phenyl)-5 (4-ammosu1f0ny1—pheny1)—3 tnﬂuoromethyl-lH-

1,2, 4-triazole. 7

9. A pharmaceutical composition comprisihg a therapeuticallj' 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 freating an
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.

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

13. A pharmacentical composition according to one of claims 9 tor 12
comprising from 1 to 1000 mg of said compound.
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anti-inflammatory drug. , 15. Use of a conpound according to one of clains
1 to 8 or a pharnmaceutically acceptable salt thereof in the manufacture of
a nedi canent for treating cycl ooxygenase-nedi ated di seases. 16. Use of a
conpound according to one of "clains 1 to 8 or a pharmaceutically
acceptabl e salt thereof in the manufacture of an anti-inflammatory agent.

35

14. Use of a compound according to one of claims 1 t0 8 or g

pharmaceutically acceptable salt thereof in the manufacture of é. medicarment for
- tredting an inﬂémmatory disease susceptible to treatment with a non-steroidal
anti-inflammatory drug,

15. Use of a compound according to one of claims 1 to 8 or a
pharmaceutically acceptable salt thereof in' the manufacture of & 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 in the mamifacture of an anti—inﬂammatory;

‘agent.



