Title: 5-ARYL-1H 1,2, 4- TRIAZOLE COMPOUNDS AS | NHI Bl TORS OF CYH{eb208ENASE. 2

AND PHARMACEU- TI CAL COVPCSI TI ONS CONTAI NI NG THEM Abstract :
invention relates to 5-aryl-1H1,2,4-triazole com pounds of fornula (1)

which Rerr], Rerr], Rerr] and R err] are as defined in

S-Ed. -1H-1,2 4-triazole compounds as inhibitors of cyclooxygenase-2 and

pharmaceutical compositions containing them

The

The present invention relates to 5-a;yl—iH—1,2,4—triazole compounds, to a

process for their préparati‘on and to pharmaceutical compositions containing them.

Non-steroidal antiinflammatory drugs (NSAIDs) exert most of their effects
through inhibition of prostaglandin H synthase (PGHS), which mediates the
conversion of arachidonic acid to prostaglandins. The first committed step in this

process is the oxidative cyclisation of arachidonic acid to PGE;, Whi_ch is followed

by peroxide reduction to PGH, at a second distinct binding site. PGHS, commonly -

known as cyclooxygenase or COX, exist as two isoforms, each with a distinct .
physiological role (Hla, T et al, Proc. Natl. Acad. Sci. USA. 1992, 89, 7384 ;
Holtzman, H.J. et al, 1. Biol. Chem. 1992, 267, 21438 ; Herschman, H. R, Cancer
Metastasis Rev. 1994, 13, 241). One isoform, COX-1, is constitutively produced in

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

physiological functions including renal blood flow and gastric cytoprotection, The
second isoform, COX-2, is induced by a variety of inflammatory stimuli and

appears to be largely responsible for the high-level production of prostaglandins
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, WO95/15316, US5434178, US5466823, US5504215,
- 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

Monatshefte fur Chemie 119, 349-353 (1998).

in



the specification. These conpounds are potent and sel ective &QPQI 2004
inhibitors. The invention also relates to pharnaceutical conpositions
conprising these conpounds. 16 April 2004 5-aryl-1H1,2,4-triazole
conpounds as inhibitors of cycl ooxygenase-2 and pharnmaceuti cal
conpositions containing them The present invention relates to

5-aryl-1H1, 2,4-triazol e conpounds, t& a process for their preparation and
to pharmaceutical conpositions containing them Non-steroidal
antiinflammatory drugs (NSAIDs) exert nost of their effects through

i nhi bition of prostaglandin H synthase (RG )F whi ch nedi ates the

conversi on of .arachidonic acid to prost@o d| ns. The first commtted step
inthis process is the oxidative cycli Jn of arachi donic acid to PGE2,
Ot’0 PGH2 at a second distinct

which is followed by peroxide reduc
bi ndi ng site. PGHS, comonlyg Ckno\&‘gw As cycl ooxygenase or COX, exist as two
i sof ornms, each- vmthadlstlnc‘t §,|N)Iog|cal role , T et at, Proc.

Nat | . Acad Sci. USA 1992, 89, 7384 : pzman, HJ. et at, J. Biol. Chem
1992, 267, 21438 ; Herschrran K R ‘Cancj¢ et astasi s Rev. 1994, 13, 241).
One isoform COX 1, is. consti.tutiv'ely prodiFéed in.. - a variety of tissues
and appears to be inpartant in the mai nt enanc&lof normal physi ol ogi cal

functions }fﬁnuduldxpheri}&-llmi,agdufalzoles sifch :gas:hfpoondmmpomtn GhemThe
second i sof orm is induced by a variet. inflammtory stinuli and

appears t ®Phsgm e#§(6b,e2§>bﬂ%$ KL 29F)orre  Weakn npev@ﬂccamdu@b!teﬁ of

pr ost agl andi: r tion (Masferrer, J. L. et ‘al., Proc.
Nat|. Acad¥® @gfyg'}ﬁég fﬁ@ﬂ%@%@%@f‘mmne . et at. Proc. Natl. Acad.
Sci . USA 1994, 91,  2046). W95115318, V‘095115316, usb434178, US5466823,
US5504215, US5508426 and US5510496 describe 1, ?ogikgr yl -pyrazoles with in

vitro and in vivo activities. Sonme 1, 5- H’1, 2, 4-triazol es such as
conpound (a), having a -noderate Cox-2 i ory activity and

anti-inflammatory potency, which are, not perior to that of known
anti-inflammuatory agents, have -bee ggCribed in- Mnatshefte fur Chem e
119, 349-353 (1998). 16 Apri NZ=ooz\ . N ®) |
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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 fo:mula M: ' '

| (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




2 (a) 3-cyano-1,5-diphenyl-1H1,2,4-triazoles such as corrpoundAPBl)zoroéported

in Chem. Pharm Bull. 45(4, 987 995 (1997) are weak and -non sel ective
inhibitors of. cycl ooxygenase-1 and cycl ooxygenase-2. (n) F It has now
been found that sone 5-aryl-1H 1, 2, 4-tr4 azol e conmpounds -are surprisingly
particularly selective and strong inhibitors of cycl ooxygenase-2.
Accordingly one object of this invention is to provide 5-aryl-1H1,2, 4-

retivity. - Re-SabH, ATpRden 2 G ot By N BB R R SRS, ol on e e
represented; fpnbhe of oldi- F@a-cg)am?rmab for poley) mlca:uoﬂ Mhiied) ‘a RCil S
hydrogen ; a (Cl-C6)al kyl ; & hal o(Cl Co6) al kyl” ; "or a phenyl optionally

subst it ut edC&)gdkylthiooarbemdmilMO subast i t{§arigalketycatbenyltming, t hea gr ofép-
I sti 004 3 (C1-C4)al

ﬁglngl(éll gg)éﬂﬁ@f’ %@PEX‘Q"“’%‘%(& &4) L?ﬁéi 4)%?52*@'%@n a #ono-(Gr

di-(Cl-C4 b, Cl

CI4) <(31I kyl t%%@?ﬁ%ﬁ%ﬂ%ﬁgé&la j @I%Wogg%l]ar Elyl gﬁnoﬁlo a (d-

C4) al koxyt hi ocaRbizy{@rCy)alkyk; { @~ Céhrpdibalkyl y laf ghegyl, ora [Qk@hyl(C1-C4)alkyl

C4) al kyl sul fon)‘&:am no, a met hyl ened| oxg a nitro and a cyano

(C1- 06) al kyin Which( the. pheny) ds oentiopplly sybsitwisd| by ong %hmﬁl@ %L‘FtRyI in
whi ch th t.eg~b ly tuents
Sol ect ed r i, boep the ARG toflllibly bb'LICE N, OF BRAD  BUBRE.| BT,
C4) al kyl, ack)mnmmydaowgh (C{Lm Jall@xy, aredmind] # mond- omg(c,em)a]kyla:mno

-(d - C4) al kyI ani no C4) al kyl car bonyl ami no,
(CI C4) al ky2 t HC kﬁ*ﬁrgﬁméma(oa -a cAfa WQP%@FRHné[}ﬁ“PfBO’ agc @

(& chal E‘yﬁéﬁ%‘%@ﬂnﬂv&%ﬂ e R o O W L

her et oar omaCj)alkykdifoayl, a (C1-C4)alkylsulfonylammo a methylcnedloxy, a nitro and a

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.
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R3 is hydrogen ; a. halogen ; a hydroxy ; a (Cl-C6)al koxy ; an rr'nno

nono- or di-(Cl-C6)al kylamno ; a (Cl-C6)al kyl carbonylamno ; a (Cl -

. C6) al kyl t hi ocar bonyl am no" ; a (Cl-C6)al koxycarbonylamno ; a (Cl-
C6) al koxyt hi ocarbonylamno ; a nitro ; or a cyano ; R4 is a (Cl-C6)al kyl ;
an amino ; a nono- or di-(Cl-C6)alkylamno ; a (Cl- C6)al kyl carbonyl am no ;
a (C-0Co)al kyl thiocarbonylamno ; a (Clg C6)al koxycarbonylam no ; or a
(Cl -C6) al koxyt hi ocarbonyl anmino ; and its pharnmaceutical acceptable salts.
The term"(Cl-C4)al kyl" or "(Cl-C6)al kyl" is understood as neani.ng a |inear
or branched h¥He eerar thatogehtisrundessiond as nicanihg (ar chdqrine; brorhine Apdingrdbon at ons
such as for exanple a nethyl, ethyl, propyl, isopropyl, butyl, | sobutyl,
tert- butyﬂ“oﬂ@h?‘pm Nt sopentyl ‘or hexyl radical. The téerm."(Cl-C4)al koxy"

Cl - Co) al d s ' Ris a
(CI-(C4) al ki/l g?‘é{ ";@1%)\% &ﬂﬁﬁfi%gg‘%‘%g‘\?gd #ha &"9% ﬁ%ﬁﬁi{ﬁcﬁldm) or
(Cl - C6) al ydnocydicu Sirb@f hading R md 18y carbOilatded such ag Gor @pmbpley radi cal
in which 1 to 7 hydrogen atons have been substituted with 1 to 7 hal ogen

at oms suc kyclepropyl, exclohuty, Wd%ﬂﬂbﬂ@ﬁb@%lc}d&hg’@% yeloprybrdicehy,  a
pentafluoroetg,égn s“ﬁ%@ﬁ%‘ﬁ’%% Of: lﬂ%ﬂgf@foﬁ g %6019“3-" 2004 4

The term "hal NS meaning a c Ior|n rom ne, iodine or

fl uorine giepiBered tRodRYAIc (0F39 (8 APGh@Bhdryd ' blbﬁcﬂéndﬁh&iﬂéoﬁctaﬁ)cyﬂ&m ng a

saturated -nonocyclic hydrocarbon.. having 3 to 8 carbon atons _such as for

exanpl e aoontymingmqmtwodmrwmychosey&p n$9nd06§'¢qhoa$efs@y¢ma;l%pohepty| or

cycl obutyl | The .t erm." het er oat or nat adi.c ood as.
neani ng aP 5“&“ %ﬂ%?l@upmlbﬂ i’ ,zo%, ?Mgllye’d‘é%qucyc{n% aromatic

het er Ocycb@nﬁlﬁ%alym'&%&ﬁﬁoiﬂ bkmuhﬁ@ﬂoaaa%oﬁiﬂmmyﬁrﬁamm S and 0, such
as for exanple a pyridinyl, pyridazinyl’ pyrazinyl, pyrimdinyl, pyrazolyl,

qui nol i nyl, i Mcn@bomydqndsb’éfmmnlac@)z@¢ fhose ewhishaz ol yl, benzot hi azol yl,
ndol i or i ndiael ylo a0 6ok CHLRLESIECEIRNTS: Rhadsi T @ (D) are those
- R%is a (Cs-Cg)cycloalkyl ; a phenyl optionally substituted by one or several

, a

_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 selcctcd from the group consisting of a hydroxy, a (C,-Cy)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;-Ce)alkyl or an amino.
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- R, is hydrogen, a (Cl-C6)al kyl, a halo(Cl-C6)al kyl or a phenyl ; - R2is

a (C3-Cg)cycloal kyl ; a phenyl optionally substituted by one or several
substituents selected fromthe group consisting of a hal ogen, a

(C -CA)alkyl, a (G- C4)al koxy, a hydroxy, a nitro, a di(C, -C4)al kyl am no,
a (G- &)al kyl sul fonyl am no, a (C, -C4)al kyl sul fonyl and a net hyl enedi oxy '
; a phenyl (C -C4)al kyl in which the phenyl is substituted by one or
several substituents selected fromthe group consisting of a hydroxy, a
(Cl-A)al kyl and a C -C4)al koxy ; or -a 5-_or. 6-nenbered nonocycli c.
aromatic heter odhef mwmmm@smmﬂb\wlwblﬁrogen sul fur and/or oxygen

atons ; - R31is

(C1-A4) al kyl car bgf{g'[ thngl gPS—Eg-Blee?ﬁrA%ﬁfoﬂg(@e ﬂ:})lg* K% t he
conpounds of forgaldzale(1) in whrch R' is a (Cl- C4)al'kyl or a

hal o( C1- C4) al kyl such as trifluoronethyl. Al so especially preferred are
the compounds of 1i(érmathexy¢henylySvidiroeyisulionyd-phenybn wgrometyl-L-
substituted by OE;’%r selveral substituents selected .fromthe group
consisting of a a (C1- C4) al kyI a (C - C4) al koxy, a hydroxy, a

nitro, a di(Cl; %h%‘r&ﬁi&-ﬁﬁé% ]!l): Dﬁ‘ifl%ﬁ}diﬂeﬂ] -1H-
(C -C4)al kyl sul fonyl and"a thyI enedr oxy. Further especi aI y preferred

conmpounds of formﬁ,fbn'(an)leare t-hose in.- which R3 is hydrogen and-those in

which R4 i's a (Ci-é?l%ﬂﬂﬁ or an am enyl)-sl-(émAHmyisulfgnyf'h%n}l?—%—fOI | owi ng

conpounds are e3

1- (4- met hoxy- pheﬂ-}ﬁ:)oré’m&ﬁ}lhbﬁ-lgzi-ﬁidﬁfehw sul fonyl - phenyl)-1H1,2, 4.

triazol e

1- (4- met hoxy - pheBy(t#mefhcyd-phenyiySe(étantingsulfohphphieny -3 riffuotumetigt Hi4 - 1H—

1,2,4-triazole
1- (4 br ono- pheny 15296+t hyl sul f onyl - phenyl.)-3-tri fl uor onet hyl - 1H

_11_2( j_ rnrelr ﬁ)z/ﬁlsﬁl 'Trgn aceutical hey acccPtable salts of the compounds of formula (T) are
yl'am no-p S5- (4- et hyl sul fonyl - phenyl ) -
tri f 1 uor omehbuytoxidisdlisZinduding a('z)cﬂahs of compounds of formula (I) containing acrdl_c
groups, for example alkali metal salts or alkaline earth metal salts such as sodmm
salts, potassium salts, magnesium salts and calcium salts, and also salts with
pharmaceutically aeceptable quatcmary 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) whir:h 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, propionit:'acid, glycolic acid, pyruvic acid, oxalic acid, malic
acid, fumaric acid, tartaric acid, citric acid, benzoic acid, cinnamic acid, mandelic
~ "acid, methanesulfonic acid and the like.
~ The compounds of formula (I) are useful for the relief of pain, fever and
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,
A .' neuralgia, ‘synovitis, arthritis, inc_luding rtheumatoid 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



1- (4- et hoxy- phenyl ) - 5- (4am nosul f onyl - phenyl )-3-trifl uororre1tﬁh§/‘ rinZI(-JE4
1,2,4-triazole. The pharnaceutically acceptable salts of the conpounds of
formula (1) are nontoxic salts including (i) salts of conpounds of formula
(1) containing acidic  groups, for exanple alkali netal,salts or alkaline
earth nmetal salts such as sodium sa&ts, potassiumsalts, nmagnesiumsalts
and calciumsalts, and also salts with pharmaceutically acceptable

guat ernary anmoni um i ons or organi c am nes such as triethylam ne,

et hanol AT gl;odtﬁ'ai?(h%n&'%%é'%Wirb A @maitCoft RAmilidlsolyposss fnd ) sal ts
of conpounds the formula (I) which contain basic groups, for. exanple

sal t's Wi tcanden¢ealemilong oesbphagrah and gaspuic cariekns).i Theagsimpoungdsiobfromla aci d,

sul furic acid, nitric acid, phosphoric acid and the |ike or. with organic
car boxyl i(B caglse begﬁeﬁiﬂ e lg% EF?WCEE?{]‘?%“T“GB i‘%ﬁ?@“ﬁ@i’ﬁ?‘"ﬁf‘*fd‘&ﬁeﬁﬂ%ci d,

pyruvi c o e i I s ' 12 CdsQocidrbd Rt f ' leC(i@ci d, citric
aci d, be%@ggtlgéﬁg, &C?%Rgnn}‘agaidg?‘eéx’uﬁ%s%eell C gﬁfﬂg@eﬁgﬁggﬁﬁﬁg%i c acid and
t he |i ke Alzfldimeronienicnds). Ghef conipdunds of femwula (Bf alko finkibithprostaheidf of pain,
fever and inflammuation of a variety of co,ndi&,igons I n¢l udi nﬂ r heumati c.

fever, syngncefsmaeptls saysgiceeOniracHoR 1Y) DEHeHINg, the: SYmhes]s, af P % ons,
common cqold, | : ' = 5

. toot hacharoséﬂogqxn@%gﬁagé;&ra %?’gs% u%;%ngﬂs %ﬁmﬁg% gf‘g’.’%{‘?r‘ls?‘gﬁ’g@?ﬁ%g‘,m arthritis,
I ncl udi nQapdreudaéthmd. arthritis, degenerative joint diseases

(osteoarthritis), gout and ankyl osing spono&léi ti,s, tendinitis, pursitis,
bur ns, i nj ur iBwvirwe eéthein high cutlpoxyeepassty ((EX12) ARRbHINgATIVEY 38¢/Qlires. In

.addition, . such.c. unds. Ak hi Ll RJD&? hangf or mati ons
and net ag{l%{éisff wg&)%f %@@ﬁﬂ% c%‘r?gﬁ%ﬁ%\%t cﬁ%&nﬁgme %%n %é’ tr}isiéed in the
t r eat menteopfpohAds bf #mivdd YI)Qsrobe aBekul agnaedicmsaiveno tonvgntioes apnageal and
gastric cancers). The conpounds of formula (1) can also be useful for the

t r eat mentstesdidaleansininflammatory drugs NSAIDSs) prraicelady sehere snchgranssteroidal ang i n

~particular, .denmentja associat with: Al ' ' i ; ~:Al zhei mer' s
denent i a)a.nh'l‘ﬂﬁ (%ﬁ&%gsdP%f §gr‘%ﬁf’%§?ﬁﬁa sgo‘}aciﬁln% %‘l ;?:ﬁi%?igss atﬁg?egp@: nduced
smoot h mMygedre %&&Eﬁs?%gﬁﬂalbxéneﬁﬁy,e Ridefdgive heolRisN tdieatisuldds @enivithcai | e

prostanoi ds and hence may be of use in the treatnment of dysnenqrrhea,
pr emat ur gecurrent history of gastrointestinal lesions; GI bleeding, coagulation disorders

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.

- 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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| abor and asthma. By virtue of their high cycl ooxygenase-2 (COX-2)

inhibiting activity and/or their selectivity for inhibiting

cycl ooxygenase-2 over cycl ooxygenase-1, the conpounds of forrmula (1) prove
useful as an alternative to conventional non- steroidal anti-inflamuatory
drugs (NSAIDs) particularly where such,non-steroidal anti-inflamuatory
drugs may be contra-indicated such as 7n patients with peptic ulcers,
gastritis, regional enteritis, ulcerative colitis, diverticulitis or with a
recurrent history of gastrointestinal |esions; G bleeding, coagulation

di sorders aterllnobyeinbitliatiors aﬁtebmllﬁndtbéag@ﬁﬁitmmﬂandi@%ﬁﬁhuﬁ a or
ot her bl eedi ng problens (inclu |ng those relating to reduced or |npa|red
pl atel et fuergvessignal wuwec;ﬁcp ugially - acceptablee Fapriars| aﬂnwét!tisOnt; those

erslbfb |t ﬁdﬁgre%’?%‘t}é ﬁfﬁ’ﬁg“’a "n“él Y, ?.ﬂé:?mﬂ?ségilpg@% ﬁé‘%ﬁgﬁé@% 't% rel ates
to the use E\ifdéd% P FE%&@%kﬁfedfiﬂﬂmﬁrﬁoﬁﬂahnﬁranbﬂ,eﬁoiﬂMﬂmhbﬂﬁﬂ y

acceptabl e salts preparation of a medi canent intended for - the

treat ment othecqumpmnds cf aformutae ). Tbel mmxsemlegpe@sélhoyemhmbldds seases
suscepti bl e treat ment _wth,. NSAIDs, d t hose a epusl . treated by
an-agent  whiHRIERFas, FRGHpnn A eRoe P st g . FVRRGE; BiRiakn’ 6F Ty

i nvention ajnRidi tedhiguéO 1A 20BHBAto Ghe Tu*é@tﬁie'nﬂ of thRehaft) e -CHRiPouRaE Bf

cycl ooxygenase- medi at ed di seases conprising the admnistratioon to a subject
in need thomola @) 2w vseBdadpabe itteatmant of vermi-Meodadbanimals such asomposund of

formula (1) or har eutlcall t.abl e salt thereof. For the
t r eat nent OF%HM e@yﬂ?@o% gg‘@l di at ed di seases, the conpounds
of formula (1) Kaﬁxrﬁl%raéﬂfédi'éf%?dmv&ﬁfoneﬁﬁembﬁe réaak | i, Pﬁ%aﬁ:@ﬁﬂdﬁl 16

April 2004 7 parenterally, by inhalation spray or rectally 1 n. dosage unit
formul at i oneomemsititios, clynpmmg/erﬂwmpmucd@ne feotive :phwntmfemmm@bﬁqd of

acceptable -caryiers vant. n |cI es Sa e fqorns are given
s el estorls Blotatabtagaoays ecraple S Birsal Gy1De 40y PEBOEIEK | | od | n
the art of forr’k’ﬂx@f)hﬁﬂmc&ﬂfm]taﬂnﬁ%md&b%ﬁ@hbﬁg tgtfzs acﬁ\them‘gﬂéﬂ?éﬁﬂ'iﬂa?ﬁé -forrrul a

.(I'). The term parenteral as used herein incl _
in a form suitable for oral use, for example, as tablcts,- troches, lozenges, aqueous .

or oily suspensions, dispersible 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 ’ct)mpos'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 ingtedient in admixture
‘with lt'ori-toxicphannaccutically acceptable excipients which are sunitable for"tht:
~manufacture of tablets. These excipients may be for example, inert diluents, such
- as calcium’ Carbortate; sodium carbonate, lactose, calcium phosphate or sodium
pltosphate; -granulating and ,disintegr'al:ing' agents, for example, com starch, or

' _ztlgin_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,actitm 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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subcut aneous i njections, , intravenous, intranuscular, intrasternal

I njection or infusion techniques. In addition to- the treatnent of humans,
t he conpounds of fornula (1) are useful in the treatnment of warm bl ooded
animals such as mce, rats, horses' cattle sheep, dogs, cats, and the

i ke. A further object of this - invepfion therefore relates to

phar maceuti cal conpositions, conprisfng a therapeutically -effective
amount of a compound of formula (1) or a pharmaceutically acceptable salt
thereof as the active ingredient.. The pharnaceutical conpositions

conpri si ngdesaabed in. $5S, Rajents|i4:256,108y 4,166,452 and 4.865:8%4ite fomme osmeticor al use,
for exanplg, as L S che | ozenges, aqueous. or oily suspensions,

di sper si bl @cm%t?@)ge&sf&%og@eagﬁm sions, hard or 'soft gelatin capsules,
or syrups or . egbethilatiorsOf6P ofdl lise Hhay Bik6 MEEstedehicdois hardSgelatifh¥api@lesPr epar ed

according to any method known to the art for the manufacture of _
phar maceut wbatein thepastive iingrediemtdissuixad votp 88 iingro Aclidrdilue iexamph®s or nore

agents selected fromthe gr.ou onsi sting of. sweet eni ‘agents | avori ng
Bgent s, cEHAIE SURGuAIES AT PESTRGRn 5" NS O oo alh B, o
phar maceut {yhafeln iRl RER ingrﬁ‘ilﬂxt. Rehiteativith R¥ 8301 ainl SiMfnediund, 6} ekam@ienpri se
the active iIngredient in"adm xture w th non-toxic pharmaceutically

accept abl epeanat pil diguid pdvaffin, erdivewil abl e for- the manufacture of tablets.
These excipients may be for exanple, inert.diJuents, such .as calgium

car bonat e, 'sodﬁﬂﬁ?%‘ér%ﬁﬂ%{’tslé’,“sl- Rls, the 3ctivg a'f‘e'f“g?“gﬁﬂi‘ :
phosphat e; . g« i Z‘E*d'['; jr%édi&f&ir@: ' ; gg(éyrﬁ{ ieft@l N
starch, orc ﬁg%?{c’hﬂgf ; |Eln I ng agetrﬂfs%,qu%'r&%%er?gfdgkstarc ,&%’g atin or
acaci a, -amé | wispemdihg nagemtgentisr . fesamplex aspliem negrbesymathylceduiass, -
oo € oo See i aronBarce ol S . gy FaR " 7
gast r oi nt e, r %mp 'dﬂis?e t R iviRfne A6l r a

| onger per?%%ﬂmegg’%ﬁ%rrp e; tg(%%hla déetlggi;’rra et?'?kgltﬁsuch gaggééiﬁ%grﬂﬁ g
nonost ear ai aatueallygdoparringl phospliatide. ofoe exayple deathm, o adndédiseyyomprodatiso be
coated, by the technique 16 ril 2004 8 described in, U S Patents

4,256, 108, 938 fﬁi‘? b m@é@%wdﬁoéqr&wmim yoxyetheleng, #6emte: %hp) et s f or
cont rol T b3 fsaribh Bblitls H"Smffehe Qe WAR 10RE ¥hiih iphAiic BRI CForaS har d

gel atin capsules .
example heptadecaethyleneoxycetanol, or condensation products of ethylene 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 oi,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.
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wherein the active ingredient is mxed with an inert solid diluent, for

exanpl e,' cal cium carbonate, cal cium phosphate, or kaolin, or as soft
gelatin capsules wherein the active ingredient is mxed with water or .an
oi | medium for exanple peanut. oil, liquid paraffin, or olive oil.

Aqueous suspensions conprise the active,ingredient in adm xture with
exci pients suitable for the nmanuf actur& of aqueous suspensions. Such
exci pients are suspending agents, for .. exanple . .:sodium

car boxymet hyl cel | ul ose, nethylcellul ose, hydroxy-propyl nethyl cell ul ose,
sodi um al gi- nat eDispsrsikl¢ powders und grangles suitablg for the preparaiion of an aguepyaci a;

di spersin L . . ral.l y=occurr.i.n hosphat i de,
for IoexarrpIgeQ‘Fsglcé:\ﬁléllli Islg t%efg@‘ghé%?l’g %‘%ﬁ!"‘%‘r‘%iﬁi}ct“&b“ of“gé#{%ﬂtk'f)lg _ Fde with
fatty aci dswithora @ispeiaing 0P| werngt Bybf SusieRdingt Gper® and OHKEE Ty AP

products of ethylene oxide with 'ong chain aliphatic alcohols, for exanple
hept adecaet Rigservaivesc Suiahle dispersingneae mettingoageptsotns: suspoiding ragknts care oxi de

ith parti ters.derived fromfatty acids and a hexitol such
bol yowyet hy PisuPinied o hest SesdyPktned gPSve, Adatontl dikihice 5t €agble: hy1 ene
oxide With pagdbhg, T6if ardiolof defi ) ko BEpilSctnd hexi tol anhydri des,

for exanpl e pol yethyl ene sorbitan  rmonool eate. The aqueous suspensions may
al so . conpri seﬂﬁngﬂmﬁm compusiions of whesinvektion may ajsb cecinithe fomm n- pr opy!

p- hydr oxybenzoat e,. one or. .nor -coloring agents, o or, re flagvoring
agents, and® '?fb"ﬁ'r‘"'m%é eé‘wé%?'&ﬁﬂﬁgdiﬁbe{’&ss?“axg%eﬁ’c 6O, %‘,e":‘f’ﬂﬂ’iﬁari n or

aspartane. elive oifot dadis B e o foreRbipledl il pAt¥eri GRERHLRY of NE
active ingredient in a .veget abce ol l, rf o?ﬂgfa eParachi's o) , .=8Fi ve

. 0i |, sesanthess.| Sudtablecerulisifying lagents may be nahmaityaboontihg phobpleatides, [fogui d -

paraffin. The oily -suspensgi.ons ,may conprise a -thigckeni agent, for

exanpl e beeSkpEple ¥‘P¥al?e&n’p15‘é‘ 30 eﬁ%’ﬁ:‘@’%iFﬁSﬁcﬂ@“@ﬁé@Pﬁ&ﬁagdéﬁp s such

as those sepexfi@! %ﬁ@!ﬁ-’fo@%ﬁ#l@%'tﬂﬂ nitiieBicite RYd %%ﬂgzﬁ%nt!ﬁ}oﬂﬁ', @3’ ide a
y. be preserved

pal atable oral.. preparation. These conpositions ma by the
addi ti on of oftheasaid- partiglaasters uwith asthylsno rdxide, dior texathple folyoxyatgiéne

Di spersi bl e_powders and nul es.suitable for the preparation of’.an aqueous
suspensi on ﬁW%‘ﬁ‘ﬁ“ﬂﬁﬁF %'F‘B?%%Eo‘f‘ﬂ%sca%'%’@ Apddigvensng |,

adm xture ygchg_a' di spersing or wetting agent, suspending . agent. and .
one or nore '

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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preservatives. Suitable dispersing or wetting agents and suspendi ng agents

are exenplified by those already nentioned above. Additional excipients,
for exanple sweetening, flavoring and coloring agents, may al so be
present. The pharnmaceutical conpositions of the invention nmay also be.in
the form of an oil-in-water enulsion.iglhe oily phase nmay be a. vegetable
oil, for exanple -olive oil or arachis oil, or -a mneral oil, for exanple
liquid paraffin or m xtures of these. Suitable emulsifying .agents nay be
natural I y-occuring phosphatides, for exanple soy bean, lecithin, and
esters or part ilae eompoundsief fomepla (Bnmaxalsp be administaredhiax theoformnaf/dr i des,
for exanpl e.sorbitan ponoolegate, .and condensation.products. of .the said
parti al esﬁg?psosﬁ??ﬁ ethy o%ﬁ“b'gl,sg?g(?n‘ _:"°tgx |"§“8‘b| Vas: 87 H‘yl‘ gﬁ?&“ sorbitan
monool eat e cohp6sifithd Gneprifafedby misinBMhd Keive WRALABA Witk AGufthBl¥ QBRI NI
agents. . Syrups- and elixirs nay be Tornmulated with sweetening agents,
for. exanplimitatyigyexeipi¢nt whidpid sodid at ogdipary|tempemiresobutdiquidiat geeaectdlich

fornmul ations: may. also.. conprise .a,denmulcent, reservatiye apd-flavoring
and col or | RG34 Sl thersiore FRElL iR FE APHum B Ciepie e 2Fye MESGHEN: | 1 ( he
formof a. QtEatdials drd¥dtexambR YL PAtEr Qhd lg@ﬂ 2y fpension. This
suspensi onsﬁalsﬂge forrmfate baccordl ngrto P{Eu kﬁownﬁlrt usi ng those

sui t abl e di speFst rpical use; ctdang, eipemersts, jellids, sohitioas dr sespegsions; anditleh have
been . nentioned abpve. The sterile . ,ir(ﬁject ab{ e _preparation rrae‘us al so be
a sterile ikf-commisneshrempndf forapa (Diasnemployed, ffor s perpose of €

parenteral Ly-aceept DblidkR SOk - SIS AR Gro a solution in
|, 3 but ane%@?éépsﬁéﬁﬁ%.agiel ac%:lesp- éa e‘iﬁg%?ugﬁg'{s an%ﬂg&%\%ﬁﬁs whi ch may be
enpl oyed. wat eDosageRengls iof the ofder iof frompdbout 0.6D gt abauti 140 migfler bile
solution can be pentioned. In_addition, sterile, fixed oils are

convent i onRpiY WelEht psreiay e usefu ipdhe trestmentofthe rhgve-indisatad canditionsy) <

pur pose an -f Il i | n ti c nono-
o i gt yoody duBvery Sont 8o mle ou M YR borient BEL WA or BHAIE © O
t he prepar aiflanmation miiebé affectivelyl freddpd by thiOdtinihitrdtien of fijpay albtat 0001 f or mul a

(1) may also_be adm nistered in the formof suyppositories for , rectal
admi ni st r afq 6% Mg ot the compoyad paykidegram of bpdg syeight per day, or alternatively

about 0.5 mg to about 3.5 g per patient per day, preferably 2.5 mg to 1 g.per -

" patient per day. -

The amount of active ingredient that may be combined with the carrier
materials to produce a single dosage form will vary depending upon the subject
treated and the particular mode -of administration. For example, a formulation
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 m'g,‘
200 mg, 300 mg, 400 mg, 500 mg, 600 mg, 800 mg, or 1000 mg. 7
1t will be understood, however, that the speciﬁé dose level for any particulé:'
:patient will depend- upon a 'Qérieiy 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.
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conpositions can be prepared by m xing the active ingredient w P
suitable non- irritating excipient which is solid at ordinary tenperatures
but liquid at the rectal tenperature and will therefore nelt in the rectum
to release the active ingredient. Such materials are for exanple cocoa
butter and pol yethyl ene glycols. For topical use, .creans, ointnents,

jellies, solutions or suspensions, andfhe |ike, conprising a conpound of
formula (1) are enployed (for the purpose of this application, topical
application shall include nouth washes and gargl es). Dosage |evels of the

order of fron1abéuvﬁﬁthBWﬂ?qmﬁmﬂkmmd3@&10ﬁgﬂ%ﬁﬂﬁﬂhfﬁ@dvmeFQMIOb day are

useful in the tr ove-indi eat ed cond

al ternati v&P pﬁ‘b‘b‘%tor{‘éﬂ%forﬂﬁmi%&h { COmPO %5 q?ft “ﬂg’ys%%ﬁquﬁﬂ?csexanpl e,

i nflammat i gﬁbmuelgﬁlﬁf,éa@g&ﬁy@,tgmeg[qphﬁﬂupy the adm ni stration of from about
0.01 to 50 ng of the conpound per kil ogram of body wei ght per day, or

alternatively about 0.5 ng to about 3.5 g per patient per day, preferably
2.5 g to 1 g per patient per day. The anount of active i ngredi ent that
may be conmbined with the carrier nmaterials to produce a single dosage form
w || vary dependi ng.upon the subject treated and the particul ar node of
admini stration. For exanple, a fornulation intended for the oral

adm ni stration in humans nmay conprise fromO5.ng to 5 g of active

i ngredi ent conpounded with an appropriate and conveni ent amount of carrier
mat eri al -whi'ch may vary from -about 5 to about 95 wei ght percent:  of the
total conposition. Dosage unit fornms will generally contain between from
about '1 'ny to about 1000 ng of active ingredient, typically 25 ng, 50 ny,
100 ng, 200 ng, 300 ny, 400 ng, 500.ngy, 600 ny, 800 ng, or 1000 ny. It

wi |l be understood,.however; that the -specific dose |evel for any
particul ar = patient wil'l depend upon a variety of factors including the
age, 'body weight, general health, sex, diet, tinme 'of admnistration,
route of administration, rate of -excretion, drug. conbination and the
severity of. the particular--di sease undergoing -therapy. 16 April:.2004 11
The present invention further relates to processes for the preparation of

t he A : : AN

(




conpounds of the, fornula (1). The conpounds can be prepar ed1%§/\p?lr‘?g04
sequences shown below in reaction schenes 1, 111 and ElIl. 16 April 2004
sct ne|l 12 iie B Sth 4 Schenme Id Ir. 16 April 2004 13 According to schene
| the starting materials can be gde derivatives of the formula 1. They
can be prepared_fromthe corresp i n arboxylic .acids rocesses
described in th&™™erature (for e%é see Org. Synth. co "ﬁ . 153) .
Their condensation with NN-dinmethyl-am des di met hyl acetal, as described
in Synthesig, 1 (1980), leads to'theyqN2-acyl - N1, N1-di net hyl am di nes S.
The condensay-i- $og derivati ves~g with hydrazines in awelar sol vent
(e.g. nmethagol, hargy or the like) yields. the _1I—|-1,‘f,‘1 ~{riazole .
conpounds 9. One Jequival ent” of an organi'c base is added i fadihe

hydrochl ori de sal Bof, the hydrazing esA used. The hydraz3nes are mainly
commercially -avail able or are prepared fromthe corresponding am nes by
met hods, known to*those of ordinary skill in the art (Advanced organic
chem stry, Jerry March, Wley, 1085 Then oxidation with No equival ents
of MCPBA in an indst solvent (e.Y giopi M) gives the 1 1,2, 4-triazole
conpounds | a. Aacgrding to schegt sgarting materi akx can be

al kylimdates 2 o Phei'r salts. Theggeaction of the al kylijm date with the
benzoyl chl ori deﬂﬂ{n a presence of an organic base |like tr] ethylam ne

| eads to the N-acylimdate 6. Such neghod is described in [Synthesis, 483
(1983). The reaction is carried out at room tenperature in a non polar

sol vent |ike nethylene chloride, chlofjoformor toluene. The cyclisation of
the N-acylimdate|6 with hydrazines t® give the 1H 1, 2, 4- ' :

| o m\(NH

S : S ~_-SOn N
o L~ o, o
e A N .
AN [

6
B
NH SO)n
N R ‘o,
/M.I .
R2
4
S\(O)n
m~.<N"~.
N ,}Q’N‘ R3
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triazol e conpounds 9 takes place at roomtenperature wthout catalyst in a

non polar solvent |ike nethylene chloride. One equivalent of an organic
base (like triethylamne) is added if the hydrochloride salt of the
hydrazine is used. The oxidation step like in schene | yields the
1H1,2,4-triazol e conpounds la. According to schene ID the starting
materials can be am di ne derivatives 3 r their salts. They are-
comercial ly avail able or can be. prepared -by processes described in the
literature (G V.BOYD, the chem stry of am dines and imdates, W]Iey, vol
2, chapter 7, 339, 1991). The reaction of hydrazines wi'th the anidine

i 'QZJ%‘EI Yo e Saé’pi i o iR the R R 0 t“f%;mﬁg%g{,ﬁ{@;ggﬁ% of the
base |1 ko pyrTans TS, S B R O HRP i braPlndths TERORYE. el B ounas o

The react i gsrobekses duseritedim iediterbtuye (for éxampletde Org. Smmmuﬂsé)drhmr non
pol ar sol vent .l1i ke di oxane, The OXI datj on stegyll i ke jin schema | .yields the

1H 1, 2, 4- t reangensation oWy AtN-digethylamides 5 d of‘“’?‘ﬁle ay ?ﬁS’PFf?‘F st fones 1a

with a bas Ji a V. T BH&F’EFH sul fonic
aci ds whi Cﬁsﬁ}r)@esibn@fg?ﬂdgﬁ ﬂ?ﬂse ba@%l IS\IEF‘ ;}gmﬁd’gs %nl’l ng OXI ative

anm nati on v&jndeisation ot fiRet haivasves Sie'ﬁﬂf ihp@gizings Hn Gaysolgr, solvedt Regnhard and
D.B.Reitz in Tetrahedron ' letters, 7201- 7204, (1994). The

aryl net hy| smtthanels ethanelr er ﬂr@plnlm)osnddédhw %}3 Astrigeole @mgd%) -OWase |ike

t hyl hlocide at. low i | vent
i ko Tre anfesivanen oF af Gradpic gkt OB Rab SdySoroide g df B ydeghl 51 Ve
t enper at ur eude! TRENRIrMindiQ¢ fainly aiRAtally dvailabdrop gre@ffoth i ¢ aci d

at roomtenperature yields the aryl sul-fonam des Ib. e sul fonam des |Ib
are treat edconfesponding aminey |bycmethorsidnpwndecthpse of ondinyy (skild inHe art

oy S O g R R M, A §&a$¥oﬁ R o 0149

3- met hyl - 5- g Bgdivdl&its b MCPBASAYAD inkhsolvedt {e.5r ¢tlaRlcm) 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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a) Ethyl N-(4-nethylthio-benzoyl)-acetam date To an ice-cool stirred

suspensi on of ethyl acetam date hydrochloride (80.g, 0.65 nol) and
triethylamne (175 m, 1.24 nol) in CH2C 2 (1000 m ) was added dropw se a
sol ution of 4-nethylthio-benzoyl -chloride (110 g, 0.591 nol) (prepared "in
situ from 4net hyl t hi o-benzoic acid) in CHClI 2. Then the reaction m xture
was stirred overnight at -roomtenpertfure. The organic |ayer was washed
with water, dried with sodium'sulfate and evaporated under -vacuum The
resulting residue was chromatographed on silica gel using an,8/ 2 m xture
of hept anehdHhy )2, aahkzek compouhdicd. Theaedctibn 'talgi placeapreferabip At e x‘eﬂanl id (92

g, 65 % : The corrpound was used for the next s vmtho furt
pur|f| cat i temperapurapfa o pelatsolyens like dioxane. A he ‘PE& U'G‘SF 2.5 (s,

st 2ﬁ|) 25 yﬂgpgfhe%gﬁrﬂ@a)zgﬁmmﬁﬁn&% J = 82 H, 2H) 7.85 (d___:J = 8.2
1- ((3-chl oro- m@&%&n@ﬂemhl}\zm cifiduftonss (o with & basd and phehylbprahtt 1, 2, 4-

triazole A solution of ethyl met hyl t hi o- benzoyl ) - acet am dat e (5 g,

21. 09 ol givey the mm&nmmgeqaﬁ@ﬁ@mﬁm zVhichhgigr eanvened de thas, - g,

23.20 hyl 31 ol 25-
was st mr?e%ﬂ’ E@gorfmg& 3{’ x?‘%‘@n#nn‘fexéqﬁp a?‘BPE‘""'fh o&%&@hl gﬁqe}‘%o‘&/aas:é was heZ:I
W th wat er jes8iieddby Vi Chigmg! E'BRéiﬂhiratﬁdaDQB R¥iD Gfi FRAhedBa' leaauss The

resul ting residue was chromatographed on silica gel:.using an 8/2 mxture
of tol uene(3s), Wyﬂlééﬁl,dﬂw@sﬁmmyhhethﬂsulfmeg|Ia@rfad€m0fomed|mﬂ(ﬁsmalj) whi ch

\(Ngsecrg?/Stsgé%szs(fﬁ f ronhg é&ﬁr o% et ondtezatjf‘]i'gélgg%i eI I ow Qﬁéﬁ%ﬁ gg\gldt(a;
2 (o eni diekRo rr‘é’"ﬁ%] lf%i“) THE 2pd the rreatr?\yma%ed(g rr%'tcﬁ‘ﬂ%"u'f'?cor?%mﬁh'egﬁ )- 1H
1, 2, 4-t r i appiperafine a’os sdvaral dwurst Treatment with hydroxyamine-O-sulfonic acid at
éh(eﬁlf;I )Chll(lilrio(ﬂ)?“?eg‘?’%!g Eis(tge i g‘“ﬁeﬂmg‘f’ 4 nﬂlhg—ltcggo( 40 m) were added 2
] ot iR v oS, e L
m xture gwc the acylsulfonamides 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 mi) 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, ] = 8.2 Hz, 2H), 7.85 (d, } = 8.2 Hz, 2H)




was neutralized with NaCH The organi c phase was separ at ed, 16A?1n|(§004

saturated bi carbonate solution and dried over sodium sulfate. Evaporation

..under reduced pressure gave a light yellowoil (3.5 g). Crystallization

fromethanol. vyielded. a white solid (2.2 g, 56 %9 mp. 156C. 'H NWR

(ebc13) - 2.45 (s, 311), 255 (s,3H), 313 (s, 3H), 7.0 (dd, 1H), 7.3 (dd,

1H), 7.45 (d, 1H), 7.7 and 7.9 (AB, 4H). . The foll owi ng conpounds were

obt ai ned using the sane procedure as in Exanple 1 but repl aci ng the

(3-chl oro- 4- net hyI phenyl hydr azi ne hydrochl ori de by -

4-f 1 uor o- ph‘@nyl hif hlproct-methiyl pheayb=-methyl ﬁy(dﬂaqthwdmphenyl)—lH-l,z,

4- met hyl - B%Agydram ne - phenyl hydrazine . - 2-chioro-phenyl hydrazine .

. 16 Aprll J 16 - 3-chl oro-phenyl hydrazine = 4-tert butyl =~ -

phenyl hydr agisBRatioft- dwreﬁiwwtmﬂmmﬂcﬁroasdnﬂsyl)-acémﬁma@@gmﬁw niniely 3@l ne - 2,
4-di f | uor o- phenyl hydrazi ne - ni tro-phenyl hydrazi ne -

- 4- di f | uor ochigrerfyms w})ﬁenﬂhyd@zma bm@s:mongle pkehy ghy 3. aﬂl meyiol)ndnd

1A T Loy SRR B S I A S B CHCYY 95, mir b shieed o 15 b 3 1 | azal o

m p. 180C ° %Meﬁﬁkﬁ}. 'Ithm?anslaEg@\H)as washel with3 Water,’df1 idh s{oﬂlm‘ﬁm) 1T
and 7.95 (AB MH+ =
sulfate and evapomted under vacuum. The rcsultmg residue was chromatographed

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-triazole . | | .
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 (CDC13) 2.45 (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 -



16 Aprjl 2
1- (4-chl or o- phenyl) - 3- met hyl - 5- (4- et hyl sul f onyl - phenyl ) -1 H 1, ZPH t0r0|4azol e

m.p.- 186C "'H NWR (CDC13) : 250 (s, 3H), 3.1 (s, 3H), 7.30 and745(AB
4H), 7.7 and 7.95 ,.(AB, 4H) . M# = 348. EXAMWPLE 4
3-net hyl -1 - (4- et hyl - phenyl ) - 5- (4- net hyl sul fonyl - phenyl )-1H 1, 2,4-tri azol e
mp. "176C "H- NWR (CDC33) : 2.4..(s,.3dr,.2.5 (s,3H), 3.05. (s, 3H, .7.2
(m 4H),. 7.7 and 7.9 (AB), 4H). EXAWPLE 5

3- et hyl- 5- (4- rrethylsulfonyl phenyl) 1-phenyl -1 H1,2,4-triazole mp. 146C
H-NI\/R(CDaB) D2 Q5 (s,3H), 7.25-75 (m 5H), 7.7 -and 7.9
(AB, 4H). rﬁrd%mzPhEWlWBcl (2-chl oro-phenyl)

3-net hyl - 5(4rre 1HL, 2,4-triazole MP., 170C ' H NWR
(CDA3) : 2.5 (s%éh)%%fé%gél'y}@}ﬁ%é 7.4-7.6 (m 4H), 7.7 and 7.9 (AB
4H) . EXAVPLE 7 - 4-bromo-phenylhydrazine

1- (3-chl or o- phenyl ) - 3- net hyl -.5- ( 4- net hyI sul fonyl phenyl )-lH-'I ,2,4-triazole
m p. 130C* HNNR%@EJ@Q&)-E’IZ& Ihydrazing 3. 05 (s, 3H), 7.15 (d, 1H), 7.25-750

l(otrp[ yIZH%)heZyI?) 3- 1@? ? enﬁ@;ﬁi sul f l(;Ey?- éh(eflfy} )ef'lH- 1,2 .4' tr i.az'o'I e
m p. 142C " H- Nw4§9@bg;ny;gﬁﬁm 911), 2.55 (s, 3H), 3.1 (s, 3H), 7.25 and
145 (A8, 4H) .. - 3, 4-difluoro-phenylhydrazine -
-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-
* "H-NMR (CDCl3) : 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 (CDCl5) : 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 7.9
- (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). |




16 April 2004
7.75 and 7.95 (AB, 4H). EXAMPLE 9. 1-(4brono-phenyl)

3-net hyl - 5- (4- net hyl sul fonyl - phenyl )-1H 1, 2, 4triazole mp.188C 'H NWR
(ebAa3) @ 25 (s, 3H), 3.05 (s, 3H), 7.20 and 7.60 (AB, 4H),.7.70..and 7.95
(AB, 411). EXAMPLE 10 _

1- (4- met hoxy- phenyl ) - 3- met hyl - 5- (4- met4nyl sul f onyl - phenyl )-1H-1, 2, 4-tri azol e
mp..128C . '.H NWR (CDC13) : 25 (s, 3H), 3.05 (s, 3H), 3.85 (s, 314), 6.95
and 7.25 (AB, 4H), 7.7 and 7.9 (AB, 4H). EXAMPLE 11

1-(2,4-difl yor.a- f}‘eélxl ) - 3 rret hyl --5- (4- met hyl sul f onyl - phenyl )-1H1, 2, 4
triazole m . 16 April 2004 1S) "H-NWR (CDCGi3) : 2.5 (s, 3H),
i (EiAN?F;EEq%hi’or%-ﬂlfénﬁyﬁ%-m%iﬂ;)l-’sztééeﬁiyi%l‘oﬂ}l-&ﬁ@nyl)-1H-71,Z,4-at5‘1d Gie? (A5

3- et hyl - (nqpr[m)r‘glsulfonyl phenyl.) - 1- (4 nltro phenyl) 1H1,2,4-triazole

m p. 180C ' CDC13 235 (s, 311), Sl— 7-55 (d, 2H) 7.7 (d;
2H), 7.95 -N (C130: 24, (s2 3@&(&?@@)@ 76(m 4H), 7.7 and 7.9 (AB,
1-(3,4-dif I Hﬁio phenyl) - 3- net hyl - 5- (4- net hyl sul f onyl - phenyl )-1H 1., 2, 4-
triazole nirp.194C "HNWR (CDA3)" : 2.5 (s, 3H), 3.1 (s, 3H), 7.0-7.35 (m
3H), 7.7 angm!@, 4H) . EXAWPLE 14 o _ R

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, 3H) 7.15 (d, 1H), 7.25-7.50 (m, 2H), 7.7

and 7.95 (AB, 2H).

EXAMPLES

1-(4-ter-butyl-phenyl)-3-methyl-s-(&methylsulfonyl-phenyl)-1H-l,2,4-

-triazole

mp 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 - : _ o
'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 _ L
' l-(2,4-_diﬂnoro-phenyi)-_3-methyl-5-(4-methylsﬁlfonyl-phenyl)-lﬂ-l;z,zt- S
 triazole | o i : S
-m.p. 160°C -



'1-(3, 4- di met hoxy- phenyl ) - 3- met hyl - 5- ( 4- met hyl sul f ony! - phenyl3 “PE1%, 4
triazole mp. .186C 'H NWR (DVSO d5) : 2.40 (s, 3H), 3.25 (s, 311), 3.7 (s,
3H), 3.8 (s, 3H), 6.85 (dd, 1H), 7 (d, 11-1), 7.1 (d, 1H), 7.7 and 7.95
(AB. 4H). EXAMPLE 15 .

1- (4-di met hyl am no- phenyl ) - 3- met hyl - 3g{ 4- met hyl sul f onyl - phenyl )-1H-1, 2, 4
triazoole . mp. 200C "HNWR (CDA 3) : 2.45 (s, 3H), 2.50 (s, 3H), 3.0 (s,
6H), 6.65 (d, 2H), 7.15.(2d, .4H), 7.45 (d, 2H). . EXAMPLE 16

1- (4-tl orq-phenyl)-5-(4-nethyl sul fonyl - phen 3-3- henyl -1H 1,2, 4-triazole
a) Met hyl 'KWMtBédgr&lﬂmeK&rﬁi@nﬁ&a{ (@, gﬂ),i 45-¢681(ms i)y ed
suspensi o f zarni date hydrochloride (5.8 g, 33.8 nmmol) and
triethyl a%ﬂ@ﬁb%’g§?4 ol ) in CH2A 2 (60 M) was added. dropw se a
sol ution - ANMPITERBY! t hi 0-benzoyl chloride (5.8 g, 30.7 nunol) 16 April
2004 (pre%mx%%ﬂ’—l‘ﬂi tu from 4-nethyl thio-benzoic acid) in CH2C12 (5.8 nl).
Then t he 3IrmatiylSn(4rmethyisnlfoagl-phenyl)el-(4-nitroghenyiiql#-A124-triaidle

organi c-1l ayer_was washed wth water, dried with sodiumsulfate and

evapor at ed Y Cacuum The resul ti ng residue was dironmatographed on

silica geligyusi n t t2yin0 ~Of ‘ s789ld4d (500 ny,
5 0. The BaISGOCHE oS IR LRI B B2 ST s e

puri fi cat i2pl), 8.30K@NH). (DVBO cis) @ 23 (s, 3H), 4 (s, 31=1), 73-7.6 (m

7H, 7.9 (d, .2H. : o

b) 1- (4-chl -5-(4net hyl t hi o- phenyl ) - 3-phenyl -1H1,2,4.triazole -A

. ) hi o-p . |
ol (4 SRR AR EAR el o SLARAARIA b 240 . - 10
triethyl afsage1e03 m, 2.1 enrol) in CH2Cl2 (23 m) was stirred for 1.5 h at

room - tenperature. The organic |ayer was diluted w th dichloromethane,
washed , wimp. 19%8Cer, dried with sodium - sulfate and evapor at ed: under

vacuum - The GRAVEDRE): 2.5 (s, 3H), 3.1 (s, 3H), 7.0-7.35.(m, 3H), 7.7 and 7.95 (AB,

oy | o .

EXAMPLE 14 |

: l-(3,4-dimethoxy-phenyl)-B-methyi-S-(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 - I .
1-(4-dimethylamino-phenyl)-3-methyl-5-(4-methyisulfonyl-phenyl)-1H-1,2,4-
triazole | - '
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), 745 (d, 2H).

EXAMPLE16 , ‘ |
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 CH2C12 (60 ml) was added -
dropwise a solution of 4-methylthio-benzoyl chloride (5.8 g, 30.7 mmol)



yell ow solid was triturated with toluene to give a white sol?%AETsagoﬁg, 20
% . 'HNWR (CDC13) : 2.5 (s, 3H), 7.15-7.65 (m11H), 8.25 (dd, 2H). .

c) 1- (4- chl or o- phenyl ) - 5- (4- net hyl sul f onyl - phenyl ) - 3phenyl - 1H 1, 2, 4-tri azol e
. To a solution of 1-(A-cliloro-phenyl).-5-(4-nmethylthio-phenyl)-3
phenyl -1 H1,2,4- triazole (130 ng, 0.34 mmol) in CHC13 (5 m) were . added
- 2 equivalents of . MCPBA (200 ng, 6. nmmol ). The reaction m xture was
stirred for two days at roomtenperature, then sodium hydrosulfite was
added and the resulting mxture was neutralized with concentrated NaOH.
After ext r aqpreparedi inftsimhramof-methylthivebenaoigaatid) inEHCly¢S.8-mbs Then dic h wat er
and dried over sodi um sul f ate. Evag oration under pressure and -

cryst al I i zat"ERFHOP TBRRUE Wasttirgd af ACTpRTeUTes Jibe preganic jayer wasavashedy, .

ﬂgcs 15T8. 3 N%h%é ed%ﬁﬂ'ﬁg Sbtard atld Loapdrdtdd urddet vadiuh. 31 rBeuftide B

- 1- (4- met hoxysigieewyth chromatokraphich Ynssilidaosey lusinaoinendad thiefdluent eopiveydr 1H
:1,2,4-triazole a) N 4 net hox henyl ) - trlfl uor oacet am drazone 16 April
2004 2U A nizgogphousssolid ;ﬁ/ Hidl ooprpoapd n@smf@eﬁhemxa@tepmgm g,

159.4 mmol ), | cetamdlne(25 g, 223.2 mol), trlethylamne
(22.12 m fgﬁﬁéfﬂulrﬁ%@&and ‘met hanol (100 m) was sti rred :under nitrogen

for 6 hours‘mmmm@ apis (@, 3H)I gs,/ PV 3M6 ,G.9\a52H) | uted with
water (100 m), -extract egd)vmt (eietl-t?yl qacet ate gm{-g%jrﬂ) tﬁg conbl ned

organic | aydpd (M@rmn@d}ﬁn(ﬁmmlﬁuo-pbmm&m m}BTLHwé,Z,Jamquueu ed ‘over

e oun oi 1 SNGRIE CRRRYY 8 Sk e Rt Bl L Taf) BRIt e e
pl]J_H) f I gat7 I gg-amg R o@iﬂlﬁhylh;rdl%nﬁé nﬁiroéihﬂndé(&ﬁs @, 122Hnmél) lanidds,

1- (4- met hoxyrgsheagine €3 ml,n?bl mel) &0 GGl (2-53mb)rwas amméoh;(ﬁ-n #100m, 4
-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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triazole To a -solution of N-(4methoxy phenyl)-trifluoroacetam drazone (35

g, 0.15 nol) and pyridine (11.6 m) in dioxane (360 nmM) was added a
solution of 4- nethyl sul fonyl-benzoyl chloride (26:6 g, 0.142 nol)
(prepared in ' situ from4- nethylthio-benzoic acid) in dioxane (120 m).
Then the reaction mxture was heated _to reflux overnight. After
evaporation of. dioxane the residue taken up in dichloroniethane, the
organi c | ayer was washed with water, 0.1 N HCl, saturated brine, .dried
over sodium sul fate and evaporated under vacuum The resulting residue was

chr omat ogMapietireoof §+xh¢thqx}gphenymylﬂ@zﬁlcdydr¢0hlmidﬁe(ﬁﬂﬁ4tg; lsgwmmqi) .
col o |55, 0| (30, i s & 3 APIR0 Abis (12 i, o hSemdl) 71 20
1- (et Noyxs pIAGHRAL] (180 oAl Wak Sk tHbrldRP HiiroRBP |6 o 4t rbbu QeApEraie.- 1. H=1, 2. 4

- -trlazo oaso utiro

1- (4- met hQky redetion mixfird wasrdilityd withowate(100 )'nlﬁ-dxtra&tbalmmhrwnjﬂ yaketate
1H1,2,4-triazole g O .08 1no] ) i n CH202' té dded
porti onw €¥ OQ(QIBA!&'G (9‘&@1 GlaYEss werp avashed v hvaltﬁfx irred at

t 2 1 d | fit
Sol ut ﬁn”"?g%‘éﬂéf?fvéf%’é%r Jpst] ASmEReBly b sl ¢l (GHECH: %‘éﬁ"n%é%mae? e bel ow

18-20 C. Jhtdedr wawndsli (351g 94 %)) whidlywadwsed ddi the aextstepNaithoitGuitherThe
m xt ure was extract ed wmth 16 April 2004 21 di choronethane, the organic

phase waspwaBieationwi t h saturated bri ne, dr‘i.ed over sodium sul fate .and

82 as 1 ﬁi’ﬂﬁ%@i@}ﬁ%ﬁ”ﬁt@%?@ Ao TR AR S0 @ oe
(29.42 g, 4 mp. 156C H-NI\/R(DI\/SOdG) : 329(s 3H), - 3.83 (s, 3H),

7.1 and 75 (AB, 4H), 7.75 and 8.0 (AB, 4H) Mt =398. EXAMPLE 18
144- br omob))henMﬂ-@tb%ﬂ%l)éu(@@ﬁ%ltbwﬂyb-}mupmmétwLZ,‘!.-H 1,2, 4-

triazole : _
To a solution of N-(4~mcthoxy—phenyl)-lriﬂuoroacctamidrazone (35 g, 0.15 mol)
and pyridine (11.6 mi) 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 %).

IH-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 |



triazole a) N-(4-broono-phenyl)-trifluoroacetam drazone A m xt
4- br onp- phenyl hydr azi ne hydrochloride -(7.1 g, 31.8 mol),
trifluoro-acetam dine (5g, 44.6 nmol), triethylamne (4.5 m, 31.8

mmol )..and nethanol (20 m) was stirred overnight at roomtenperature. The
reaction mxture was diluted with wategr,, extracted wth ethyl acetate, the
organi c | ayer was washed with water, Saturated brine and dried over
Na2SO4. Fl ash chromat ography on silica gel (CH2Cl2 as the eluent) vyiel ded
an orange oil (6.7.9, 53%, which was used for the next step w thout.
further pur dichommeshane, HlCngl(lCﬁ)ﬁhQ)was Wwadtied(Wwith s@atedSbinhe, (dliedltbi)e; 6.9 and
735-755 (AB, 4

1- (4- br ono- ﬁ%ﬁ%‘l Sf*i)%‘e(%drfé’ﬁm@éi Flash, shrgmatagraphy onsiliqa gsl (oltempfetinly 1, 2, 4-

triazole . 182 A{:?%:HHE f azone
(6.7 g, 23. % ol )8??%5;’%&91};: ?léla}r}\he(‘c . Bmggzﬂ)ﬂ Eﬂ‘H‘dI )}“H o%gﬁiaé%hﬁ&

added a sol (agﬂlg,cﬂﬂ%)mmtlﬁﬁfeulfonyl benzoyl chlori de (5 96 g, 27.3 mml)
(prepared situ.- from4- methylsul faonyl-benzoic acid) in. dioxane (40
m) . Then ttﬁWMﬁOrﬁslt 38 GoiF). A GdMo7 A amd 7S (BB, 48)1i0% and At or
evaporati ongg A‘ﬂ ne the residue was taken up in. dichloronethane,' the
organi c Iayer shed with water, 0.1 N HCl, saturated brine, dried
over sodi urrmﬂf:age. and evaporated under : vacuum The resulting residue

was chromat ographed on silica gel using a 95/5 -m xture . of
t ol uene/ di OE&MBMI he - eluent, then recrystallized fromethanol to give

L 3112 91ty bl PBE T b B 133, 50

M 446 tiezole0! | OWi ng conpounds were obtai ned using the sane -procedure
as in Exanple 18 but repIaC|ng t he 4-brono- phenylhydra2|ne hydrochlorlde
by - 4-nit r&-NHébyemo-ahepylhsifluoroacetamidrazone

A mixture of 4~bromo-pheny1hydrannc hydrochloride (7.1 g, 31.8 mmol),
trifluoro-acetamidine (5g, 44.6 mmol), triethylamine (4.5 ml, 31.8 mmol).and

methanol (20 ml) was stirred overnight at room temperature. The reaction mixture
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 solation of N-(4-bromo-phenyl)-trifluoroacetamidrazone (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 HQ,
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 (2.8 g, 26 %). | | |
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cyel ohexyl hydrazi ne (prepared following N.1. CGhali, J.Og.Chem, 1981, 46,
5413), and - 3, 4-di net hoxy- phenyl - net hyl - hydrazi ne, respectively. EXAVMPLE
19

.1-(4-vitro- phenyl) 5- (4- rrethylsulfon)él-phenyl) 3-trifluoronethyl-1H1,2, 4
triazole 'H NVR (DVMSO c16) : 330 (S°3H), 7.85 (t, 411), 8.05 (d,. 2H)
45 (d, 214., EXAWPLE 20
(

[

4-f| uoro- phe?%l) 5.-(4- met hyl sul f onyl -phenyl)-3-tri.fl uoronet hyl -1H 1, 2, 4-
azol e €232 ¢ H—NIVR(DMSOd6) 327(s 3H), 74(t '2H),

)
7(2 Zhlsogo [y enyq[? goa%sl %ﬁﬁpfO%%(d’ﬁ?A df“ 1 o Giret yr- B 1,2, 4

wzolenﬁ&@]ﬁ : H-NI\/R(DI\/SOdG) 33 (s, 3H), 7.2 (m 4H), 7.8 and
05 ~ (AB, H). EXANPLE 22
(cydohexMBi+ 5446. net hyl sul f onyl - phenyl ) - 3-trifl uor omet hyl - 4H 1, 2, 4-°

r
260! e P Yy iafiy el g Al Ry e e 10
(3,4-di mg bﬁmmb?%thz mntbtmud-bPéwammﬁewmdmndem nyl)-3-
ri ri azol e
- 4—mtm—phcnylhydrazmc
- 4-ﬂu0ro—phcnylhydramne _
- 4~chloro-phcnylhydrazmc 7 - - i
- cyclohexylhydrazmc (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—1’~II\£!R(DMSOdS) 3.27(s,3H), 74 (1, 2H) 7.6-7.8 (m, 2H), 7Sand80(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

8.
1-
t
1
t
8.
1-
t
3
1-
t

f 1 uor onet hyl



mp. 142 C 14 NWVR (DMBO d6) : 3.3 (s, 3H), 3.7 (s, 34 5.5 (s 2F) %8
7.1 (AB, 4H), 8 and 8.1 (AB, 4H). The foll ow ngp. eonpound was obt ai ned
usi ng the sanme procedure as in..Exanple 18 but replacing the

47met hyl sul f onyi - benzoyl chl oride by the 2-ehl oro-4- nethyl sul fonyl - benzoyl
chloride and., the . 4-brono- phenylhydr32|ne by the 4-.

. met hoxy- phenyl hydr azi ne. EXAMPLE 24

5- (2-chl or o- 4- net hyl sul f onyl - phenyl ) - 1- ( 4- met hoxy=phenyl ) 3-
trlfluoronetq¥éﬁkﬁ-l 2,4-triazole mp.148 C'H NWVR (DVSO. d6) :.3.35 (s,

and

31, 3.80 (8 a”d74(AB 4H),, 8-8.2 (m 3H). EXAVPLE 25
1- (4- et hyl| qunNNg f
trl(fl lr}gro?/ret hyl - 1B-1, 2 4- f??ggglbeéd (16n1)°3. 54, B! £534.4 BHEM), ¥ aird 8.15

1- (4- am no- ABHMH) - 5- (4 met hylsulfonyl phenyl )-3-trifluoronmethyl-1H1, 2, 4-

triazole A M%

1-(4-nitro- 4- nethylsulfonyl phenyl)-3-trifluoronethyl -
1H-124tr_ " h g, 1l4. 27 rrm)l)
anmoni um ch g%l a (eg;"é% ﬂ]en%l %mm %tthgﬁgﬁng rﬁ“?ngjnd water (13. m)

was heat edtrlﬂnmiﬂeﬂxylﬂd{-l,’rz,mzole hen cooled and filtered. The f| ltrate

was poured ontq ter, extracted with ethyl acetate and a
di chi oronet%éﬁ?re hanol solution The organl c extracts were washed with

t ted b t dt
oo e A OMISG UGS (RSO 709, 33 dpsk, @Ol 73 aoag oo, 0
further pursﬁmd:ﬁ.tll(afm,4}llj+Nl\/R (DIVISO ds) :‘ 330 (s, 3H), 5.7 (bs, 2H), 6.65
and 7.18 (AB, 4H) 75 and 8 (AB

b) 1- ( 4- met h¥hesfal mﬂl;s Wa@:ﬂhmp\)mmfé lllsﬂﬁt‘h‘f/ﬁ%’ﬂ? pmwdursr?érfyu;xayxple
18 but replacing the 4-methylsulfonyl-bcnzoy1 chioride by the 2-chloro-4-

methylsulfonyl-benzoyl chloride and .the 4—bromo-phcnylhydrazmc by the 4-
:methoxy-phenylhydrazine.
EXAMPLE 24 : : L
_ -(2-chIoMmethylmlfonyl-phenyl) -1- (4-methoxy-phenyl)-3-
trifluoromethyl-1H-1,2,4-triazole
m.p. 148 °C :
'H-NMR (DMSO. dﬁ) 3.35 (s 3H), 3.80 (s, 3H), 7 and 74 (AB 4H) 8-8.2 (m,
3H).
EXAMPLE 25
' l-(4-methylsu!fonylammo-phenyl)-s (4-methylsulfonyl—phenyl)-3-
_ »mﬂuoromethyl-lH-l,Z,ti-Mazole
a) 1- (4—am1n0-phcnyl)-5-(4—meﬁ1ylsulfonyl-phenyl)-3—tnﬂuoromethyl 1H-1,2,4——
tnazole A o : o
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 chioride (0.80 g, 1.45 mmol), ethanol (25_ ml) and water (13 ml) was
" heated o reflux for 1 hous, 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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trifluoromethyl-1H1,2,4-triazole To an ice-cool stirred suspension of

1- (4- am no- phenyl ) -5-(4- net hyl sul f onyl -
phenyi)-3-trifluoronethyl-1H1,2,4-triazole (1 g, -2:61 mmol) and
triethylamne (0.4 m, 2.87 mol) in CH2ClI2 (20 M) was added dropw se

met hanesul fonyl chloride (0.2 m, 2.87 nano!). Then the reaction m xture
.was stirred at roomtenperature for*® hours. TLC -showed the presence of
the starting material.- Then 0.4 m of nethanesul fonylchloride and 10 ng of
DVAP were added and the reaction m xture was heated reflux for 2 .hours.
Agai n 0. 4evaposited tegive aiyeBawmewdee (i &r91d%)which onReneR SPadded and
the m xture,wa t i rrelﬂ verni ght at roomtenperature. The redction

m xture ngthapfs{]{r@arwq 24t er, extiacted with CH2Cl2, the conbi ned

or gani ¢ | aHaIMRVEDRISGRE) S 30 () 3HNAS 7 (bs, ZHT), GloDuad 7TNSIADY 4H)] 7erpapor at ed
to give a light yellow powder (11°g). The crude product was triturated
with a mehdBAS, 4H)i chl or onet hane/i sopropyl ether to afford a beige solid

0.65 g). . Th L sal uti- f thi lid in .6f | THF (2/1 d 1IN

Nacrr (3, 6O feameetiond psipo el S pespypplediy e T 7D

evapor at i %’Eﬂ&gr H&&ﬁ,@}yﬁ%ﬁ%aﬁggﬁ tion of ethyl -acetate and neutralization
I, tﬁe organi c

with 1IN H ayer was washed with water, dried with sodium

sul fate gwdarviepenal stimedorsyspensibn zof i1e(d-minmphenyDrid4amethylsdignyl-al | i zat i on
f [ . | t, i et l.i ght pi | i, d . 25.99. MP.,
165 e - FPRRID-BaRBe gt 1 S itole Ue Bo Bf gl b Ficluyiiind, o' apy
4H), 7.75 d. 8.0 Al - 5 E%gﬁl\/P 2 3
1!_?5- di - ( 4-((r)fg?hy ’su?fsgnﬁmnw;-gﬁ%ﬂzf | Uor ohﬁ h;qlalm-sll-l?‘:if,leg; 4?1;(?;;%% e 16
Apri | 2004néthdnesjifddylchloriieh(0l.? milf @87 wuhel)y Then the ireastion caixture gwasgzone A

1 xt f 4- t hyl sul f ) - | h I hyd hl ori 0.1--g, 44.6
o), iied Ry o ieReeaie fof JR9M. ) $10Ver I BORESESN SPRVE (25 g
223 molby THETHEP 0M tnt GfheliBhOANBhylcAidriak Jandef0 $ig of TMAPewRIght at

room

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
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 the solvents, addition-of ethyl -acetate and neutralization
with 1N HCl, the organic layer was washed with water, dried with sodium sulfate
and evéporﬁth.'Cryétallizaﬁon from pentane and recrystallization from isopropyl
ether/ethanol gave a light pink solid (03 g, 25 %). . '
mp188°C . o

"'H-NMR: (DMSO dg) = 3.15 (s, 3H),- 3.30 (s, 3H), 7.35 and 7.55 (AB,.4H), 7.75 -

“and 8.05 (AB, 4H) - | B |
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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tenperature. The ,reaction mxture was diluted with water, extracted with

ethyl acetate, the organic |ayer was washed with water, saturated brine
and dried over Na2SO4. Flash chronmat ography on silica gel (cyclohexane /
ethyl acetate : 8/ 2 as the eluent) and.trituration fromisopropyl ether
yielded a solid (2.9.g, 46 %9.mp. 164 C. '"HNWR (DVsO d6) : 3.1 (s, 3H),
6.7 (bs, 2H), 7.05 and 7.7 {AB, 4H), 9235 (s, 1H).

-b) 1, 5--di - (4-net hyl sul fonyl - phenyl )-3-trifluoronmethyl-1H 1,2, 4-triazole
To a solution of N (4-nethylsulfonyl-phenyl)-trifluoroacetam drazone (43 g,
15. 28 ol )a)d‘ﬂi-d‘lmﬁm}dﬁql@ﬂyi/t mﬁeorsamm T4ZANGi oxane (30 n1) was , added

Cpropared | A SR pf yﬁrﬁé'%ﬁfﬁkﬂﬂgﬁr@%}%%éo. algéplbe ABLBRG 10 )

Then the regg{diR rietfyldnking (625 n1e A& nirsol), eiriﬂubrda@émﬁldlﬁw(as ghen stirred

overni ght at room teénperature. The -reaction mxture was - filtered,
concent r at emntad), df¥fe ml}oandlmcdinml Gl@twé)anvmmmdeneemh@ratdmand wat er ,

t he residue was extr dwth. nethyle chloti C er was
unshed w t nEDPeTARRCTIe Sactih duiaey s cife) Wi S <EBARER VBT L hnc

evapor at ed jages the 6l ay iRl Rt Raief KBmrBS biRE GhATkRARBRET ON
silica gel using 2 mxture of toluene/dioxane as the -eluent, then

r ecryst alli Ne;gSOa Ftasht:hmnmltogmplgn utesihtm@mlt(eycsldmxdnf( Aethybacet6 : &2 as p. 214

. 6. 03 FaHuoaR andesatapfrom et Siedeila sofi G b s wer o

obtalned us* he sane procedure as in Exanple 26 but replacing the
4-met hyl sul fonyl - phenyl hydrazine by @ -3, 4- d|nethoxy-phenylhydrazine, and

1 6 April 2UBINMR-(DOSO g} hllenedily 67 G:Iseﬁm 1R and AG, (AR 9HHE); %i25e(sy .
EXAMPLE 27.

1- (3, 4-di meyﬂ})xy phenyl) - 5- (4- net hyl sul f onyl - phenyl )-3-trifluoronethyl-IH
b) 1,5-di-(4-methylsulfonyl-phenyl)-3-trifluoromethyl-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. ) _ .
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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lazble . . mp.140 C. HNWR (DVSO d6) : 3.25 (s, 3H), 3.7 (s, 3H),

4-tr
3.8 (s, 3H, 7.1 (s, 2H), 7.28 (s, 1H), 7.8 and 8 (AB, 4H). . EXAMPLE 28
. 1-(3, 4- et hyl enedi oxy- phenyl ) - 5- (4- net hyl sul f onyl - phenyl ) - 3-
triflnoronmethyl-JB-1,2,4-triiazole m~P.185 C'H N" (DVSO d6) 3.30 (s,
31-1), 6.2 (s, 2H), 7.1 (s, 2H), 7.281?, 1H), 7.8 and 8.05 (AB, .4H)...

: EXAMPLE 29 -

1- (4- hydr oxy- phenyl ) -5-(4- rret hyl sul f onyl - phenyl )-3-trifl uoronet hyI-I H
1,2,4-triazole A mxture . _

1- (4- net hoxy- phe&,ﬂmstﬁyléﬁedmymheayﬁlyd@ne,ph@mwlgr

trlfluorogtgé igé!24tr|azole(log .25.2 mol ), 48 % aqueous HBr (70
m) and P 70-m ) “was ‘heat ed at 120C-for 55 h. Then HBr 48% ( 20
m) and PR lge sliftaylhEnyIs 3WeHbealnRthylgai.n at 120C
for 2. Al:g_(ter céﬂq’%' nﬁgaﬁgﬁﬁleﬁ}gn vva lTBou'!rlJ’fa’d? into watel)q?ﬂ) .the

preci pltatr,z,\waﬁ-lsimld ered :washed several times with water and dri ed.
Recrystalllzatloq fr om et hanol yielded a.white solid (7.5 9, 78%. MP.
246 H NWR-ABRS6 d6) : 3. 25. (s, 3H) 6.9 and 735 (AB, 4H),.7.75 and 8

(1A(B4 g'lt_?]ox &WW%@&) Eé(?%@#su fony Iﬁ)és ﬁ;)(s gfpf 7’fll(5' 2%9?97'%%{5-’ 141, 2, 4-

triazole Au{) Xrt&lixﬁl&(AB 4H). 4- hydr oxy- phenyl) 5- (4- net hyl sul fonyl - phenyl ) - 3-
trifluoronethyl-1H1,2 4-triazole (4 g, 10.4 -mmol), KOH (1.5 g, 26.8
mol ). an 004 z7 DVF (40 m) was stirred at roomtenperature for

th. Then o) & Bxheyledbfioky-phefi}1)-5-(4-methylsulfonyl-phenyl)-3-

trifluoromethyl-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,

11 21

~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 (AB 4H)
10.2 (bs, 1H).

_ EXAMPLE 30

“1- (4-ethoxy—phenyl)-5-(4-methylsulfonyl-phenyl)-3-tnﬂuoromeﬂ1yl—lﬂ 1,2,4-
triazole - _ . _ :

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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12.2 mmol ) was added, the reaction m xture stirred at roomtenperature for

13 -h, NHAOH (20 m) added and the'. mxture. . poured into water (1 1).
The precipitate was filtered, washed several tines with water and dri ed.
Recrystal lization fromethanol yielded a white solid (3.7 g, 88%. mp.112
C'HNWR (DMSO d6) : 135 (t, 3H), 33 (si 3H), 4.10 (q, 2H),' 7.1 and 73
(AB, 4H), 7.75 and 8 (AB, 4H). EXAMPLE-F1
1- (2-pyridinyl)-5-(4-nmethyl sul fonyl -phenyl)-3-trifluoronethyl-1m1, 2, 4-
triazol e hydrochloride a) N-(2-pyridinyl}trifluoroacetam drazone 'A.

m xture of 2DMEI(4znh)oyasstided et (bnytemperaurerfot 1h. Thenfdiethylssl€at g6 aalpe’ (3;
4,-g, 305 ) an]g rret&a&ol (50 M) was stirred overnight at room

t enper at ur e. 1A MOl ¥@f addednihereactionamixpss simed afiteamy tsmpesasre or 15 Ash
chr omat ogr apy ol ,| : and U HShre bl bd Gokat & i e
el uent) gave a ?lﬂgﬁzto A&?Zar‘?gg‘i gnrr%rp ous ge/ | Qd’trgél g, @Ol)Uﬁéﬁ?‘%ﬁm\/\t‘gs used
for the nextwad fiftessilf ashed fsavdrhletimpsiwifti water and deidd NRBcriyE¥xBi2ad6n fronf. 65
(bs, 3H, 7 (d, 1H . 71- (t, 1H), 8.05 (d, 1H), 9.2.(s, 1H). b)

1=( 2- pyri di rfhanod yieldedawhitessolid h12, 88%hy[ ) - 3-tri f | uoromet hyl - 1H- 1, 2, 4
triazole hy cliltlgs' de To a. solution of = _ :
N-(2-pyridinyIFy-tTifl uoroacetam drazone (3.1 g, 15.1 mmol) in dioxane (15

m) was adde$i-NMRIDMSDdg: #3sre BH)S3B(e/ 38, baneqy) 26 21 iage XS(&RBY, 16. 7
mmol ) (prepared_in situ from 4-inethyl sulfonyl -benzoic acid). in" di oxane
(15 nil). 4Bed-%0med B4AB AH) i xture was refluzed for 2 hours. After

cool i ng the_.éggi&' ﬂﬁ;lm xture was filtered and concentrated to, dryness.'

The residue 3 onat ographed on silica gel using an 85115 m xture
o uhi te S0l L H D e B es 4 57 (s, 31y,
7.6 (t;1H), triagoledhydgochl@mide 41) '7.9 (d, 11-1),
- a) N-(2-pyridinyl)-trifluoroacetamidrazone - o o
‘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.
"H-NMR (DMSO de) : 6.65 (bs, 3H), 7 (¢, 1H), 7.1 (t, 1H), 8.05 (d, 1H), 9.2 s,
1H). _ - .
b) 1:(2-pyridinyl)-5-(4-methylsulfonyl-phenyl)-3-trifluoromethyl- TH-1,2.4 -
triazole hydrochloride - . —
" To a solutionof N-(2-pyridinyl)-trifinoroacetamidrazone (3.1 g, 15.1 mmol)‘in
dioxam_t"(ls mi) was added a solution of 4-methylsulfonyl-benzoyl chioride (3:6’ g )
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
CHro'mato_grapheﬂ on silica gel using an 85/15 mixture of toluene/dioxane as the
- t_aiuent, then rccfj‘wsthﬂiied from ethanol to givc-a white solid (0.94 g, 15 %)." -
mp. 144°C L . . . .
TH-NMR (DMSO dg) : 3.27 (s, 3H), 7.6 (1; 1H), 7.8 and 8 (AB, 4H), 7.9 (d, 1H),
© 8.16 (t, 1H), 8.46 (d, 1H). T Do L S
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8.16 (t,-1H), 8.46 (d, 111. 1 6 April 2004 29 The foll owi ng conpounds were

obt ai ned using the procedure of Exanple 31 but replacing the
2- hydr azi nopyri di ne. by: - 3- hydrazi nopyri di ne (prepared foll ow ng

W97110243), and. - 3-fluoro-4-nethoxy-phenyl hydrazi ne, respectively.

EXAMPLE. 32

I - (3=pyridinyl)-5-(4-nethyl sul fonyl - ghenyl) 3-trifluoronethyl-1.H1,2, 4-

triazole hydrochloride . . . mp 180 C 1H NWR (DVBO d6) : 3.27 (s, 3H) 7.6

(m 1H), 7.77 (d, 211), 7.99-8.09 (m 3H), : EXAMPLE 33 .

1- ( 3 f | uolThe foliowing) gomﬁmnsls weg- gbtained nsing ther Umé%eﬁgxpmale 31 but

trlfluoro élhé%%hH% tr| ol mp.180 C . H-NI\/R(DIVISOdG)- . 3.30 (s,
3. 95 TER * 7.65-(dd, 1H), 7.8 and 8.05 (AB, 411).

EXA'VPLE 34 . drazmop dme (ngpared follomng W097/10243) and

1_(4- net hoxy- pheny¥ m nosul fouyl -phenyl) - 3- t3r1 | uor omet hyl -1 H

1,2,4-triazole -Beﬂmro%meﬁnmy-pﬂcm!ﬂiymzmv ofspectively. _

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

trifluoro 2,4-triazole (10 g, 25.19 mol) in THE (100 m) was

added .40 Y i DS ARgReTOMEHYNIN-199.i n THE (21 m,
42 mml) I@W"ﬁé’ﬁ %@%e?ﬂj%ﬁﬂ{dﬁ?l 8 )SL stirred atuslr'doomterrperature for
3. h. Theﬁ-iaﬁahllgﬂroclﬂbﬁﬂure was cooI ed to 0 .C, a 1.Msolutiaon of

triet hyI borane in THE (70 M, 70 mol) was added dropwi se. and the
reaction me#PEGas refluxed for. 18 h. After . cooli ng, ~a sol ution of

rydroxy g BT T IR e AR TR e 8 oTBRE |
nai nt ai ni rgY77 RE2HRNPer at ure beI ow 15 C .Then t he reaction m xture was
stirred atEXAWIESS |
-(3-ﬂuoro-4-methoxy-phenyl)-5-(4—methylsulfonyl-phenyl)-B-
trifluoromethyl-1H-1,2,4-triazole
m p 180 °C .
H-NMR (DMSO dg) : 3.30 (s, 3H), 395 (s, 3H) 7.35-7.5 (m, 2H) 7. 65 (dd, 1H)
7.8 and 8.05 (AB, 4 H).
EXAMPLE 34 : | ‘ :
1-(4-methoxy-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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roomtenperature for 2 h, the residue was extracted wth ethyl I%ztcetate
(2x100 mM), the organic. |layer was -washed with saturated brine, dried
over.-sodium sul fate and evaporated under vacuum The resulting residue
was chromat ographed on silica 16 April 2004 2q gel using a 99/1 then 98/2
m xture of -nethylene chloride/nethanol as the eluent, then recrystallized
fromethanol to give a beige solid (25<gy 25 %9. mp. 228 C'.H NWMR (DVSO
dé) : 3.9 (s, 314 7.15 (d, 2H), 7.5-7.6 Tm 411), 7.75 and 7:95 (AB, 4H).
EXAMPLE 35 1-(4-nethoxy-phenyl)-5-j(4-(acetyl ani no)-snlfonyl)-phenyl]-3-
trifl uor onetgel/usingia 99/Uthen BSEOhnxmfmofmathglcaaehhnﬁB/nﬁ!‘ﬂlanol as the eluent,

1-(4-neth h | | h
trl(fl lrIgr o(r)n); %'&P@%éﬂpﬁ%%?uwgggb%wgﬁgﬁg(# ﬁc%i %c) acid (10 m) was

added drop%%ezgcqul chloride (10 nl). Then the 'reactiaon m xture was
heated at 80 for 5 1a, concentrated-to dryness and the residue was

chr onmat ogr abHM(BMISEbdg)géw {s\SH)7.85 %/m)mzstusepﬂf 4Hjét7ryj SRE7.95

chl ori de/.nmet {{Pnas the- eluent, .-then recrysta I |zed froma
pentane/rret xture, to give a white solid '(1.6 g, '72%. rn.p. 85 C
: H-NNR (%LEQ 5 (s 3H), 3.9 (s, 3H), 7 and 7.3 (AB, 4H), 7.75 and
8. 05
1- (4- et hOX>l-(ﬂ*md$lb)ry~'irhéﬂylm[twmbmmd IiFGi}1)-phehyn3. 4- L1 azol e ).
N- (di et hyl ar]hno nmet hyI ene - 4- (rret hy suI onyl )-benzam de suspensi-on' of
4- et hyl - subBugrometh $4rigzole0. 2 mol ) in dinmethyl- formani de

- di net hyl 1 t t f 75 h,

duri ng &h. ohBt ne@"*ﬁkﬁ%'%% vl ARk TpSlnl > amPonnhngt-aemubivcs

c (7)ngienser ummmemyl-lcmgmmm@ £3 ol idehb%ﬂj(mﬂﬂl)%%d%ﬁ 92' g,
A dropwgse acetyl chloride (10 ml). Then the Teaction mixnite 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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' HENMR (DMBO d6) : 3.16 (s, 3H), 3.22 (s, 311),' 3.27 (s, 311), 8 and -8.35

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

b) 1- (4- net hoxy- phenyl ) - 5- (4- et hyl sui fonyl - phenyl )-1H1, 2, 4-triazoie A

m xture of N (dinmethyl am no-net hyl ene) - 4- (net hyl -sul fonyl ) -benzam de (4 g,
15.7 mmol ), 4-net hoxy-phenyl hydrazi nthydrochloride (2.75 g, 15.7 nmmol ), 16
April 2004 co triethylamne ' (2.2 m, 15.7 nmol) 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 tigthvlaming (2 gk 45.7amanal) in etheael (20i MY was beated dg re yedor sodi um

ixtur e’ oP LA AARIBR e AR BHARR Cofitaalel 8 diess, i itiied | >°
et hanol t‘i)nﬂi padetwtméro% BEﬁésbdwz(sGarékhEd with $iter Bhd sdtGréd bxhhd\"\/R (DVBO

d6é) : 3.26 (s, 311) , 7,05 and 7.35 (AB, 41, 7.7 and 8 (AB,
4H), 8.3 f@sd Heed weomg@uuasulfaé@t qw@sy@Mmtmm&mSM@hl ng to

th t d f t bi | hi bi t d/ COX -2
activit1 o8sR 4,70/30 SRR o doesitipedtp an sl Rk el BB L 1
COX- 2 from,g?%e@h@t@mégsﬁ,ﬁ@m@g %) Chemi cal s) were incubated. for

.10 mnutes at 2 thé presence of. "their substrate, arachidonic acid
(5 pM, wmi.p. 182 % t hout test .conpounds or standard inhibitors.

Prost agl a a 0 t asur. | noassay
(RED Syst Eﬁgﬁwﬁé@%@éﬁﬁv?éﬁ# S50 s B, 2T Tl (B I ahd™

det erm nafg |(g3334 gl( ijgf)i bi tion data are means standard errors of at

| east (3) épendent’ ‘experiments perforned on as many different days. In
thi s test Biglogieal tedtsalemilen a st andard non sel ective inhibitor of both

COX-1 and COX- re rodu0| bl.y exerted i.ts. expected dose- ted .nhi-bitions
of both COX- A Qe iny e“&?fﬁlmstt‘ffl%g UM (17).

and . ?%&13-39 Inhég%&ﬂa?)coxef BESilEE Y viehd. fﬁﬁ-&idddeox-laﬁéxhaﬁﬂ?r d

sel ecti ve was tested as a reference between 0.1 and 10
/rM At.tsemimal eesiclts zand 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 (CI -

C6) al koxycar bonyl giWfen;: ©or -a (Cl-CB)al koxythi ocar bonyl §yino ;; or a
pharmaceuti cal accept able salt thereof.” 2. A conpound accor di ng to claim1l,

inwiich: - R iR W@mn,aa(%@s-)ﬂﬁﬁ@'mo(@- Glor &hatyY ﬁ&lﬂﬁ}'phenyl

Ese;/erlz\)ail ! zugst SRS @?ec?y%evﬁ%ﬁ&fsﬁgyﬁpoﬁy"% l yﬁ%ﬁ%;tcgggwge%leaor

g Ic(lo 04021 ?; m;gﬁoﬂm -Chpltlgknxy, hflo(DATHAKyL, & BYdoRy, adC)-Cy)alkoxy, an

0, &' moncg “or di~(C;-Cs)alkylamino, a (C1-Cyalkylcarbonylamino, a (C)-

_ C4)a1kylthxocarbonylammo, a (C1-Ca)alkoxycarbonylamino, a (Cs-
Coalloxythiocarbonylamine,  a  (C-Coaliyisulfonyl,  a'  (Cy-
C;)a]kylsﬂi‘onylamino a methylenedioxy, a nitro and a cyano ; o

2isa (Cx-Ce)alkyl ; a (C3-Cg)cycloalkyl ; a phenyl ora phenyl(C;-Cylatkyl -
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 (C:;-Cs)a]kylca.rbonylammo ; 8 (C-
Ce)alkylthiocarbonylamino a (C-Cg)alkoxycarbonylamino ;5 a  (Cj-
Ce)alkoxythiocarbonylamino ; a nitro ; Or acyano ;
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C4) al kyl sul fonyl am no, a (d -C4)al kyl sul fonyl and a net hyI enedi oxy ; a

phenyl (Cl- C4) al kyl in which the phenyl is substituted by one or several
substituents selected fromthe group consi sting of a hydroxy, a
(d-A)alkyl and a (d-C4)al koxy ; or .a 5- or 6-nenbered nnnocycllc
aromati c heterocycle containing one or two nitrogen, sulfur and/or oxygen
atons ; - R3 is hydrogen or a halogen ; - RA is a (C-C6)al kyl, a

(d -4) al kyl carbonyl am no or. an am no;"' ggr a pharmaceutical ly acceptabl e
salt thereof, 3. A conmpound according to*laim1 or 2 in which Rl is a

(G -CA)alkyl or a balo(Cl-C4)alkyl, or a pharnaceutically acceptable salt

thereof 4. A conp d a to cla|m3|n which R1 is trifluoronethyl,
or a phar maceuticg(?n %@%@3 FRIR0e3 Bopo- ¢ diA Cedrapdioraminecor €6ng t o

one of clains ¢s)hlﬁyléaﬁbany1&hﬁia, R2 Ia A ltﬁ’iBEd.rQ 1akindU St by one

ut
or several substituents selected from e gr i sting o&f é hgebgen a
(d-C4)al kyl, Geplkpxysashenlesnjno ,aprw(&‘nc&q)alk@:yrﬂuomonalanuno €1- C4) al kyl ani no,

a (Cl-C4)al kyl su sul fonyl and a nethyl enedi oxy ;
or a phar malceutlv:ﬁtfa accep?’c%Pe saﬁ%@tﬁ%s&eof 6. A conpound according to
one of claims 1 tdza\comwmdlac@dmgtwﬁ&ﬁgmwhﬂ a pharmaceutically
acceptabl e salt thetgeo 6 i 0 A co und according to one of
clains 1 to 6 in %Pé“’gé“vp (FC%O)%S%@WP(%'FG 9F APhewd ; o ,
phar maceuti cal |l y a.cRégg qbt@-gg{,%clg, 1eof‘1 lﬁbmﬁgr}ql g Sepeggngago claim

1 or a phar maceutlcall accepta e sal fFom t he
group consi st i §yeigk su SPh(ﬁlﬂtSrrﬁq ?F&?@f{ﬂmﬁiw )g@mmm;slﬁng of a halogen, a (C;-

A M o Y i i, « e
Iselfonylamino, a (Cl-C4)alky1sulfonyl and a methylenedioxy ; a
' phenyl(Ci-Cy)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(C1-Ca)alkyl, |
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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1,2,4-triazol e ' : ' -~

-1-(4-brono- phenyl) - 5- {4nethy|su|fony| phenyl)-3-trifluoronethyl-IH
1,2,4-triazole :

-1- (4 nethylsulfonylanlno phenyl ). 5- (4nethy|su|fony| phenyl ) - 3-
trifluoromethyl-1 H1,2,4-triazole -1-(4-nethoxy

phenyl) - 5- (‘4- aninosulfonyl phenyl)-3-trifluoronethyl-1H 1,2 4-triazole. 9.
- A pharmaceuti cal conposition conprising EY t herapeutically effective anmount
of a conpound of one of claims 1 to 8 or "a pharnaceutically acceptable

salt thereof, and a pharnaceutlcally acceptable carrier. 10. A -

h I I
nil amator y-di senca Sepaatt BReBe b duf o i Do b B et G

i nfl ammat ory cEd)gikyndranAnmmr maceuti cal conposition according to claim9
for treati ng cycl oox%/c%uga e- rredl ed dj seases advantageously treated by an

agent t hat Rbaga B‘F?@ sajt frephef erence to COX 1. 12. A
cyclooxygenase 2 i 9)hA Bbkp éurﬂhéé'bgﬁ?églﬁd S Qﬂg; Arin 9k

t her apeuti cal I% effective anount a coﬁl.bgu 0’?)4 Oneu@?ﬂ@{%cl%lﬁé@?ﬁ: S(?’lt 8 or
a pharnmaceut i Wpﬁwh@beﬂpiemfsmthetgteupwnsxsangoﬁ phar maceut i cal |y
acceptable carri er S accor t o, one of
claims 9 to 12 conp %%ank Bﬁ%ﬁ%? ef%@o’i @@SB&‘ tsHif (ﬂ%‘ﬁ@ﬂ 11:@‘4/'3\prll
2004 35 14. Use of taamderpound according to one of clains | to 8 or a

phar maceut i cal | y ac It t hereof in_the manuf acture of a nedi canent
for treating an i nﬁf@ﬁﬁ&”ﬁ?? ek s mgivdabionyl-phenyDi3-wifueeoreethyk Fila

non- st er oi dal antlt,zafﬁlmtory drug. , 15. Use of a conpound according to
one of clains 1 to 8 or a pharnmaceutically acceptable salt thereof in the

manuf acture of a neb(‘ch@%?%ﬂ)-ﬂ%@ﬁhﬁ@ﬁmlﬂﬂlﬂm}?aﬂﬂﬂﬂmﬂmﬂiﬂdHi' seases.
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 {0 one of claims 9 tor 12
comprising from 1 to 1000 mg of said compound.
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16. Use of a conpound according to one of clains 1 to
phar maceutically acceptable salt thereof in the manufacture of an

anti-inflammatory agent.

35

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

pharmaceutically acceptable salt thereof in the manufactute of a medicarment for
- tredting an mﬂammatory 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. N

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

“agent.





