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2, 3- DI ARWOPYII®0L O] 1, 5- BIPYRI DAZI NES DERI VATI VES, THEI R PFREGTEERYBIOSHSEAND
“THElI it USE AS CYCLOOXYGENASE Z(COX-2) | rI H BI TORS This invention relates to

pyrazol o[ 1, 5- b] pyri dazi ne derivati ves, rocesses for their preparation,
to phar mceM%ﬂYb%l%Wh%Bm&ﬁ ERINATRVES; SHEHCPRERARATIQN AND
nmedi ci ne. The enzyne Mﬁlwygge‘ir@mi scovered to

exist in tw isofornms) COX-1 and COX-2. COX-1 corresponds to the originally
identified constitutive enzyme while COX-2 is rapidly and readily inducible
by a nunber of agents including mtogens, endotoxin, hornones, cytokines

Shys ol ogi s rentPRoRAs Zﬁdb{s’r%séﬁ'f‘f?aé@%@eb%qe?ﬁ%b?%vtgd pkseeRnien
i s responsi itheir fpmepanaélonmt@rpmﬂmqsayacajl Qnghpasltxousn@pntmelngutﬂenaand to their

mai nt enance E,gqﬁéa, estlnal integrity and renal blood flow |In contrast
the inducib[e form - Is believed to be responsible for the

pat hoéogi cab_ effects of ost &% géaiﬁgnere ra |d i nducti on of the enzyne
occurd in rddSoPRIYS CYGIoNgR As fREIHY bagR AISFOVRERdtorRdSt igritwigx h
fa;:t orSf ?nd:sz%fbﬁhs ne}z:t)xﬁ| aﬁuizox-e &. nm:lom @brr@épéi% tZovmlsﬂ i lﬂéﬂyfﬁc%éfgé@ve
anti-inflanmto anti - na | i ou

Lont 1ol - o eanshie drizyBid Wi GO%-7 B (et e R ifucible 8 vefenpt
1? gﬁﬁg %anoiggegtmmIMIngmmOgmmse erdatbxiny bobnoheam;&dtmes@miegmtth\tactors
i nhi bitors u
(' R o R Probtiangind parbtatid B) dhBUackip b COX Reve HEIR hdbolcl Bha®
der i 1t i ves patholegical folgsi c i: isroerenadly d@pé\eve@hamcr@xﬂ @ responsiyle for the

C, . ~al koxy t f [ ﬁia‘?rﬁf&
0 4 MAR 2003’“56%551 9§§M° Ioﬁz%%é'g? %%5%9@{ 8% Aghte g’ ﬁ%é @’ﬁggtm'"a‘
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sel ect ed fréﬂf?gl cand gena - KAy C%E?ssttl’F%irlfg-‘qweéﬁgnog%?elsfb@lﬁvﬁﬁe
atons, C-~. ~gb Ksexespon mb@f@xﬂ@é lﬂdtholSQicaHdﬁ@tts ot soktagléndifs whétd rapid

gaﬁl) k)éégll{a&org%l |0ng~ kox substlﬁnutr?e yseNEQu%‘ChErme fI uorrgre atélgomsr

C(OMNR4R5; mg’ehts reormomeiss growtit factors dRd syteklnebe Al splestive mnhlhltmt‘ ofsCOX-

hal == I I
St i S R, e B PR B L e e
Q( CH2) ~SC, . wilhout the patentighaite effectsragsosEted avitty inhiktiay 1k X- 13 We have
C~. ~al kyl opg W"?ouri’cp aRﬂoﬁéldg P of coRfiRRMSCRhIch 8 V\ﬁ Bﬁir?ﬁ)oftérﬂnéﬁ‘& s@lective
C~. ~al kyl or,, o etcgdi glr e nltrogen atomto ey are attached,
forma 4 - #higi Q fated ring; and

20 The invention thus provides the compounds of formuia (l)

)

and pharmaceutically acceptable derivatives thereof in which:

R® is halogen, C,galkyl, C,g¢alkoxy, C,galkoxy substituted by one or more

fluorine atoms, or O(CH,),NR*R®:;
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" nisi-4. By pharnmaceutically acceptable derivative is neant any 04 MAR 2002
phar maceutically 15 acceptable salt, solvate or ester, or salt or solvate

+ of such esWOPY1¥BOt he conpounds of formula (1), or any ot hePCEGRPHBRFIES whi ch
upon administration to the recipient is capable of providing (directly or
indirectly) a conpound of fornula (1) or @n active netabolite or residue
thereof. It will be appreciated that, for pharmaceutical use, the salts
referred to above will 20 be the physiologically acceptable salts, but

]9t herI sal( t1 )s rm‘xéaTcurll RF ak%elndlépén@émlwhelebt‘ecﬁﬁgrplﬁie g aﬂdyD'C aélkwrénﬁyﬂdﬁeré ®by
or mul a an e ccept a

h 1 o 38, o oBHY TlBene, fftmd, B aRbRN, CnsRkdSp BV p G o3k et
gc ?(rj ”333:1 : ng(QaCt@aIkﬁ/ rﬁa.cgawwmlpmml)g.am.galboxyo sglasﬂtute;tbylsnepogmiralﬂupnaé
o ooen s lmeS GBS il BIM ST ORI R el ™
term '@l kyl" oa&(Q)glR)Eio withghepreyisa t abwbewé%rig aétaeﬂep@mttormandrlammﬁn
chgl n ?I kyl & faeist drfélr)oﬁRé"arﬂpRéls?‘ aik Isul | dillfdadQYéubﬂtmﬁéeFBQ one or
R o O Rk B S AL o e
at the 6-posi(CH)SW, aliel, (0 erlng as defined in formula (1). 0 4
MAR 2002 WO 8/055583P f bl R F, C,.3al kyl

C~. 3al koxy, %{W%%?Vé%g{;@tﬁazrtut ed by oLg g:arm?/e fl :ng‘l ne at o?ns yor

O( CH2J0-. 3NRARY. andh RS grecindepbhgemly selected-from kiooy Gysalkyl da) lorgaeyher with the
subst it uted *?\Ytréﬁ%ﬁf T8 Gt ey reRhiEhed S EA AL Y mdinpbiad saturated ring;

Cal kyl sul phony oxy bne or nore uorrne a
Q( CH2) ~. 3c02@Rd~al kyl , O(CHZ) ~_ 3SC-~. ~al kyI (CHZ) ~. 3NR4RS5,

(CH2) ~_3SC~. paklquly. or C(O NR4AR5 or, when Ris C-.sal kyl, C-~.sal koxy,
Q(CH2) "NR4R5, nmay also be H Mre preferably R is C-. ~a| kyI sul phonyl

C~. ~al koxy supstit ut ed b flLuori ne atons
- alkyr) oBY tattpcegioal’ s Pitie  pefVatie, s ettt aBf cPhrmasesiaicaly
at ons15 orhlP a@@ébmbid\ll%alﬂ?&olm mrsestbe br dalefoer sdilvate B2 such.eskerefef dhéy)
R3 is net y ) P
t oget her wit ﬁgh}%‘aﬁ\ldfsr ogen QE m't 0 ﬁ}ﬂoﬁ%tr%rgﬂ]da%%‘gﬁﬁacheﬁodn gaﬂﬁ'%ﬁé |or?(';§o
menber ed sat lﬂﬂ%tr@Glm¢mng TapRblef of apioyidimg |(silrgctly r mr@ctiy)efaercamgptmdomf 2.
(1) (group ATMETN dreEf St MEROHRS of Rt oo s koxy
substituted or nore fluorine atons 12 RAR~; ,
C~. ~al ky! sul E‘K‘Mmle a@f%!ﬁtﬂéivtsiﬂfﬁhﬁfﬂla&&%‘}a'g?@ fe %%'Fsefeffﬁiﬁﬁ’ .t%@%%rw"
8((84%91 (F:;(SDZC~ beathie)ghysitflogicai? h &ptablel éaltis, bUutCother Hg&R?:a)(W)JséGore&bh‘}dle or
or X
one or nore #W\G@W% n%ehgf)%ﬁn ach Y&P@%""ﬁg ég) ¥9FH§'I%I g&) géé{Hﬁ%ngMéslfé\gsﬁg}iYs
met hyl or NHacceutableisalts theredfadependently C~_3al kyl or, together with the
nitrogen atomto which they are attached, forma 5 - 6 rrenbered sat ur at ed

Lgﬂgouﬁgg ? glrsti)ﬂ% bl ﬁha&ﬁlg}%fjﬁéﬁ)’géeﬁblé *&?[t@ 65t Wrﬂ%obh%nﬁﬁﬁuﬂ) of
Q(CH2) " NRR~; 1€ uqig qﬁﬁ Al dition, salts fo pyith Gﬂ@ﬂgzﬁi@g@rgaap@q:lczis preferably

Q( CHZ25 SCH3,  indrgahic iiés, e. %%droamd?nd@s K diobréideerand §ifiphatelss et hyl,
C~_2al koxy, OCHF2, or O(CH (CH3)2, may also be H R2Zis H R3is rrethyl

atom o whi ciErByRRISHe? il 1 (e uork € EhRBhe b bR T RAPEYS an

nis 1- 2.
The term 'alkyl' as a group or part of a group means a straight or branched chain

alkyl group, for example a methyl, ethyl, n-propyl, i-propyl, n-butyl, s-butyl or t-
butyl group.

30 Preferably, R® is at the 3- or 4-position of the phenyl ring, as defined in formuia

(D).

Preferably, R' is at the 6-position of the pyridazine ring, as defined in formula (1).



"0 4 MAR 2Q02 . WD 99/ 12930 4 PCT/EP98/ 05558 Wthin group A theld MAR 2002
provi ded WAWRIr group of conpounds (group A2) wherein R RGI/FPI8@OS538a| koxy
or C~_3al koxy substituted by one or nore fluorine atons; R is

C~~, al kyl sul phonyl, C~.~al koxy substituted by one or nore fluorine atons
or, when R C-. 3al koxy or C-_3al koxy substituted by one or nore fluorine 5
atons, may also be HL R2is H and R3 is methyl or NHZ. Wthin groups A Al

and A2f R Ibls mefértaﬁgblnﬁ BtFtbﬁaaﬂk 10C, 4alkesy ! COLalRbxy: Bﬁbéﬂttaféd b{l'd?ﬁ 8 Fhdré
is preferably a € oSi pyridazine, ri 0

under st ood t HEMPReAIQM eﬂf ¢@é§: 3@§e%nco %s@?f%[?BR' %%nﬁi: .gﬂgoxy or
conpounds  of (I1c,yamdx& substitutdd biycore prwmoneflaoting atdrps.accept abl e deri vati ves,
10 including all geonetric, tautoneric and opt ical forms, and m xtures

ther eof (e. g.pifggRl° R HkUESAIyIBBRHoRY, %) JaR5S SUBHAEMRI S Ur Hie

I nvention are

3- (4- Bt hanediuoripay | atomsny | P(CH) 4:GO:G paglkyihe ACH hySExaRbyl, OH NRRT ne
6-difl uor ong bﬁ%’s}g gfll %?r‘b(@)WP)s 3br( 4 Winhapesys f @Y, Ia"@l*lerkgl_géﬁoxy,
g

byr azol o[ 1, 5-
2°(4- et hoxy- 4 Mavh &Res e hy Marenprefermiiv Bl dp1Cs<alkyisuinhenyhe:

i g 4b}° | uor o teamoxyGsubstitatedsty baayor mord-flrinengdms enyvheherY ks oy rakgl, ol
pyrl a

2. (Ca-di 11 vor ety plranlkpxs. SAbRIRRM e BYI (1R 1 OHnBIRTP) PriagoI BpTss 26"
b] pyr1@azi ne;O(CH,),NR R may also be H.
4-[ 2- (4- et hoxy-phenyl) - pyrazol o[ 1, 5-Db] pyr| dazi n- 3-yl ] -benzenesul f onam de;

6-di fl uor onet 2f, ro- phenyl ) - 3- (4- met hanesul f onyl - phenyl') pyr azol of
1, 5-b] pyri dazé}%géfagr d%oﬁ%!lprraceut ically acceptabl e derivatives thereof. 25

Corrpounds of the invention are potent and selective inhibitors of COX-2.
This acti vi t yPreferablyu & ismethyhyortMds.r ability to sel ectively inhibit COX-2
over COX-1. In view of their selective COX-2 inhibitory activity, the

conpounds of nrbeerab@saﬁtarﬂdnné@rremﬁu@gs@défnﬂyrtt JEY drOfo Ref Wnthttﬁemuﬁagen
veterlnary neqgl cl ne

chronic and &9TP, W'F'&@é'%‘e\éﬁ h¥mﬁﬂr§?ﬁﬂ%‘r g“eg%‘b\%? §?§P€iﬁ c’gﬂﬂjl tions

and di seases. Such conditions and di seases are well known in the art and
i ncl ul® r heurRrefarablyewnds ;1 s mpompredsrably hioe@. ~ with i nfl uenza or ot her
vi ral infections) such as the common col d; | ower back and neck pai n;

09112030 5 o“é(“ﬁ}&R%Weékf?ﬁ gﬁ%@ﬁé@éﬂ&“ Bl of Elffloinds of foffuta ()
(group A) wherein: R" is F, Cy_salkyl, Cq.salkoxy, C4.salkoxy substituted by one or
more fluorine atoms, or O(CH,),NR*R% R' is C, alkylsulphonyl, C,alkoxy
substituted by one or more fluorine atoms, O(CH,),CO,C, alkyl,

20 O(CH,),SCalkyl, (CH,),NR*R®, (CH,),SC;.alkyl or C(O)NR*R® or, when R® is
Ci.aalkyl, C,alkoxy, C,.,alkoxy substituted by one or more filuorine atoms, or
O(CH,),NR*R®, may also be H; R? is H; R® is methyl or NH,; R* and R® are
independently C,.,alkyi or, together with the nitrogen atom to which they are
attached, form a 5 - 6 membered saturated ring; and nis 1 - 3.

25 Within group A, there is provided another group of compounds (group A1)
wherein R° is F, methyl, Cqalkoxy, OCHFz; or O(CH,)N NR‘R% R' is
methylsulphonyl, OCHF,, O(CH,),CO,C4alkyl, O(CH,),SCH,, (CH,).NR*R’,
(CH,),SCH, or C(OINR*R® or, when RO is methyl, C,,alkoxy, OCHF,, or
O(CH,),N(CH,),, may also be H; R? is H; R® is methyl or NH,; R* and R® are

30 " both methy! or, together with the nitrogen atom to which they are attached, form
a 5 - 6 membered saturated ring; and nis 1 - 2.



synovitis; arthritis) including rheumatoid arthritis; degenerati \JekjMAR2002 .
di seases, including osteoarthritis; gout and ankyl osi ng spondylitis;
‘tendiniti yobureia i s; skin related conditions, such as psorRGSER9S/06sEs8eny,
bunms and dermatitis; injuries, such as sports injuries and those arising
fromsurgical and dental procedures. 5 THe conpounds of the invention may
al so be useful for the treatnent of other conditions nedi ated by sel ective
i nhibition of COX-2. For exanple, the conpounds of the invention may

i nhibit cell 3 p i Rsd " ' ' u h
and hence be“h@(r!-: ﬁ?gygq?h{eﬁéeigt%nt cf?angﬁt%}néf:% cef %Eg‘?d |L@g§s(§§€ﬁg% as

col oni ¢ cancwhereipy Roolfpbufesadioyner CrsahoxyrsuRsiituted Py, oBecpr Mesa Hiptine

i nj ury. by i ?bidﬁﬁé;imb&st EB%Q\R;I%U@HGWI,E@,J?%N@M%@%J a;aliotha 6r ﬁa?d flumEﬁe
oxi dative strgss) an celore na of ,use in_t. reat nent of stroke:
opi | opsy:  anBioBH PEFTEN T, G Lralsony RE Caapltoxy sibstiiied bIorS O arereii .
epi | efisy andatoang,inady alsiohe Es R® i€hliamdids isofnethnd or NHnat | on al so i nhibit
prost anoi d-i nduced snooth muscle 15 contraction and hence may be of use in

the {reat monyyigin GUERNGANSRA AZRPICHRILIEDY AR 3. SOUBUREA ffiné Bheny

i nvention inh nflanmat ory processes an erefore nun I'n"the
treat nent of MAGERAR" iginretegakly alithe Brrosdtion okte PwidAZINGINAGr ess syndr one;
gastrointestinal conditions such as inflammatory bowel disease, 20 Chron's

flihseas fel) gasgﬁé td be dnﬁéir'létg_bb eh&owe! preasedt ﬁWénﬁgﬁ enlcoRipRsEEE afl Warhefs ofthé

e inflammation in, su i seases_as yascular disease, nmgraine, . .
peri arteri ti SORBAUAES G Pl dDeand ghalr pratyecRicaliy aheentable) desivatives,
scl erl@dona, ingheling dll aeetretric taatdrneric angt eplica| fomms,i gricemixtuersotheseof (e.g.
sor coi dosi s)rdﬁgfmé ﬂ‘ﬁlkﬁl é%ndr one, Bechet's syndronme, polynyositis,
gingivitis, conjuncttvitrs and 25 nyocardi al ischem a. Conpounds of the
invention may al so be useful in the treatnent of ophthal mc di seases such
as retiniti sPartisulaiyrefareed comppunds afgheinventios argj ury to the eye tissue.
Conpounds of 35_@%&%68&&!%}\ eﬁ&ﬁ@-{lﬁm&ﬁék&t—pﬁeﬁyﬂ-??ratzb&ﬂ‘i ,’%ﬂ?yﬁ&azine;

cognitive 30 _djsorders such as denenti a t1cular degenerative dementi a
(i gcl udi ng s@ﬁ“ yorgmethaxyZ-(4i ﬁé?ﬂgﬁnbfr)zﬁ?@{;a?éba'ﬁ ogyphenda
Hunt i%gt on' spyrfagolpd, 5Rspitideane,s di sease and Creut zf el dt - Jakob di sease),

d I i i | ti MAR 2002 £12930.
PO Eros! oosdgrethamaphenildarethenssuinit-shefyiaieraiil S RIPatEtng:
i ntracrani al 2¢gdiuerapbepyl)-Gemetraness)fonybd+@-methbaesultoryl-phdnylp at ed
condi ti ons (%@&U@Tﬂg-%ﬁi##@&“ on), netabolism toxins, anoxia and

vitam n defi ncy, 'an ognitive inpairnment associated w th_ageing,
parti cul ar | y2Ad<lifnpremethey-phemyl) 354tmpethanassifonyahanyl)rryrazola[ .9r t her
aspegg of t hgjpyfidasheon, we provide a conpound of fornula (I) or a

pharmaceutic1 y . acceptabl e derivati ereof, for uyse in h n_ar,
Deterinary nidedtsion:ohrahgviasolaltd-bipvaSaee Sy teteenagufiaoite e

provi de a coéurifuttoniethoxy-24(3-flllord-pheny!)B-phraiethamesulfoal-phemdept abl e
derivative t ergg{o[irgr ﬁsﬁ #, he treatnent of a condition which is

medi at ed by ¥eels; 'l?] K % f®n of COX-2. Accordi ng to a further aspect of
t he i nvent i oand phapmacéutically mecaptablé derivativesgthareafran or ani nal subj ect
suffering froma condition which is nediated by selective inhibition of

COX- i ch ' h N} ' i b8 64 i a t
of & SompoungonoEes nu?g”%Pg%@@fgﬁaﬁmﬂ‘ﬂ?’éﬁ%'ﬁ%%mgé?ﬁ S
Accor di ng t o2&kidlH8 flusigtad bytheina !hmm%ﬁ’sw%"ﬁvm& 2raverO%t o
conpound of forrmula (I) or a pharmaceutically acceptable derivative thereof
for the manufraciew of theiraeldutiva©OXi-2 inlubitbryf activithethier comhpanidsodf thequredent on

't ammat or y TREDEPEEre SaRRa RS ol e Mlypefidr orepdn MR pdRicuary in,
pr ?Yi de ?O;rethg?tte?ﬂnemteeﬁt_hag:an l(bnthwcbror??iamdl a@ug).éevtzrsgnd q'lﬂanyniatl@lmqi_ra 9
o er it | v anes S Eondibhs I WL Sith RORUMOR SAd Hidherdl are P
accept abl e dkPeWAt N/ dhenaitednd mclyde jrhepmatic foues: 5§Y6§ﬁ°mﬁa?s$‘é@'€§e€né’\@th{ 0
L et BNt | Ll e G B o oo agk 2and ©
that the. conbBaRcRaDr deadaches Eefadti) “ShlARs nd iy Bl Hbdfaiga

conjunction with one or nore other therapeutic agents. Exanples of



" 30 suitable agents for.adjunctive therapy include pain reli evers[l §UMARa%m]g
gl ycine arwa@¥i93®, a sodi um channel inhibitor (e.g. |anotr PGTALPE0FS8
substance P antagoni st (e.g. an NK, antagonist), acetam nophen or
phenacetin; a matrix 0 4 MAR 2002 WO 99/912930 7 PCT/ EP98/ 05558

met al | oproteinase inhibitor; a nitric oxide synthase (NOS) inhibitor (e.g,
an i NOS or an nNOS inhibitor); an inhibitor of the release, or action, of

: lﬁmour ;lecr os'tsyna‘w@iﬂs;;)artﬁritis.<':1iin_cmo:rui|¢)]gr]!;lﬁmiﬁmbia|osutngﬂtisgi dégenua t V@ 1)8int ALY

erapy); a stinulant, . including c i ne; an HZ- ant.agoni st .. such as,. ,

ant T ne: ansiuiBd dstemeediihen Soif ang Aivicsing SREPRIEET dShantish Bulius; sk

asdal umi ni um eelatex conditionsy duckxi ase psariasis; etkemal dnurns santh desmatitisst injurizize;
econgest an I E

pseudoenhedr i R4 SR BRRTSIAERYS S a5 PRAR A MAGRATAh Hental proceriyes,

propyl hexedrine, or |evo-desoxyephedrine; an antitussive, such as codeine)

hydr ocotione, dAenegmeaynds:ohéheinventige may also dexuseftbforothehtigatmenti ofr ethiet ;

or a sedati ngcendifiBAs nestihicdth P 8élebiivé MRibifon bF OOXJ20 be understood t hat
the present invention covers the use of a conpound of formula (1) or a

phar maceuticagl acceptable derivative,thereof in can‘F‘i jation w tcﬂ one or
o e ot her t nEPLERATIFLS.dberreabai e g uEmian M dRiow oelilirchnd asppiasti
pEar ][raceut :c caltrapsformatipabaad detdtastatio etunidurageowtn\and drence bdn'uségl eiﬂewhé n
the formof p - u r ct of the
I nventi on, we“%r%%‘lgﬁg&a&gtaéﬁ%Bg%ltolhéyg%%s Ogy?tlll %ﬁa{bﬁ!ﬂgucéﬁ%?a conmpound of
formula (1) or a pharnmaceutically acceptable derivative thereof adapted for
use i nlhuman &ompeundsnaf theninviedtior may @lsa prevest resnenaleinjury byeinhiiting thee
presented for Peﬁsrdﬁ&n‘:&f“r‘{@u%haﬂﬁlae ?eriE%E“g’nd ReRdd bﬂ}d&tﬁe"%ﬁéﬁsﬁ%d%g

ble c I pl ents e conmpounds of Tormula

physi ol ogi cal 'y acceptable carriers or ex .. ds ¢ (
(1) and thei r MAYab@a Ok Hsec i thetreatmen ef siiokeatapiiepsyiapndcepigntic seizgresr

adni ni strati Oﬁnbm_ciﬁ'f@’glﬁa!mﬂtrﬁbi,%eﬁﬁﬁmrmyaﬂéhid%{bpégrar@@é?ﬂhﬁsei?@refs)?r mul at ed
for topical admnistration or adm nistration by inhalation 25 or, nore

preferably) f oral . tr ermal ..or renteral admnistration. T

phar maceut i ca?foé'?ﬁ@ﬂlqst Pgﬂﬁgrawgggt'&ﬁ %2 o'lnhi Bﬁosﬁﬂﬂ?' Fmdﬂﬁﬂgeﬁmggﬁ muscle
controld ed rekeatactidn ahd hangeomaysbefof fuserin the treatment béidysmenorrhoea and
phar maceuti ca e derivatives. For .oral adm nistration) the
phar naceuticak)}éénganyﬁ)fcﬁgﬁ)%?&c)ur{' may take the formof, 30 , for exanple) tablets
(i ncluding sub-lingual tablets)) capsules) powders, solutions, sSyrups or
suspensi ons pCompeunds ot the, inventiaa inhibi {aflammateryc piacgisses ang {nesefose may

transdermal agei 6f G 3k ItRE. trédtfhaMt BV ERRRd, Ca?lbrgierl’ﬁﬁﬁﬁié :agfgt R (i)ﬂragotrgicc;gqg?%@h

the formof a _transdernmal patch, such as a trapsder p

04 AR - 2005VRGIO0S 9SEbBISRERALIS SRS, SHOR 85 WHABVARIOR dhowel AISERsH,

t hfe preg m(aceuomah’scdisea@é,lt gastritis)yirtitebl lbeweasyadrdméamd wfgerative colitis; nards

Intusion (€. g A -V, I r cut an V). sy

conpositions %%%%ﬁgﬂgﬁ%&@ Q%‘ég%ge% il'éﬁ‘gl‘,'lagg%ﬁ%s n?@ﬁ'ﬁ%uf’éﬁ%ﬁ?"ﬁ'sn

oi |y or aqueonodosa; thyreidilind aplastie anemiat diadgkin'sr disease, sclerodoma, type |
diabetes, myasthenia gravis, multiple sclerosis, sorcoidosis, nephrotic
syndrome, Bechet's syndrome, polymyositis, gingivitis, conjunctivitis and

25 myocardial ischemia.

Compounds of the invention may also be useful in the treatment of ophthalmic
diseases such as retinitis, retinopathies, uveitis and of acute injury to the eye
tissue.

Compounds of the invention may also be useful for the treatment of cognitive
30 disorders such as dementia, particularly degenerative dementia (including senile
dementia, Alzheimer’s disease, Pick's disease, Huntington's chorea, Parkinson's
disease and Creutzfeldt-Jakob disease), and vascular dementia (including muiti-



5 agents such as suspending, stabilising and/or dispersing agentsf 4FpAR 2002
adm nistration by injection these nay take the formof a unit dose '

' present at mamo@izos a nul ti dose presentation preferably w thp@firpshiasks
preservative. Alternatively for parenteral adm nistration the active
i ngredient may be in powder formfor recastitution with a suitable
vehicle. 10 The conpounds of the invention nmay al so be formul ated as a
depot preparation. Such long acting formulati ons nmay be adm ni stered by
I npl ant ati on, £y supc neQu il | gkl V;
i nt ranuscul a}r(flé%ﬁ e@%’?‘%ﬁ?'g hég , Wtegr %gxg’ﬁ%ég{t'at %égé%%r@éﬂ o%'tr?Ereé??{avaﬂ?F%n
may be for mulgEWRYing t lesioms; dFaumgo|ipfastipps oandyiglated oepnrditiens rGnaluding oHIV
exanpl e as afggir] Ribtabolin LEoxiH U Bn@vitamih defBieRsNan MilEEogitive!
as sparingly, solubl'e derivatives, for exanple, as a sparin .sol uble salt.
As st ated abiDRAIMMRBL cBRaRaAed dFith haosRdenpaticiiasy Ags, Assemiaied Memory
conbi rati on Wnpainpeher therapeutic agents. The invention thus provides, in
a further aspect, a conbination conprising a conpound of formula (1) or a

Cherapeut . Asendine A8 BONBMET, A5hectrbt i i8R, ofE bitiias A efuali Bt
present ed foforoudai(l) arfeepharmacguticalijiaccaptableé defivativenteseofolor ausd in husnan

phar maceut i cg} &€ iddi§in&onpri sing a conbination as defined above
t oget her w t%l—; %‘grﬁbé{gieutll ggl |y 25 acceptable carrier or excipient

conprise a furthg, aspect . of the inv&nt_i on. . The individual conponents of
such conbi naficeRingio grotheraspectetinednveaations W BFRVIde pycasmpaynd, et tarawia v
in sef@rate @ ofarphidmracetticameadéaptablef dervatios titareof MraisedinthenRfsdithedt of
formula (1) or adﬁhar rTEcBut i cal.l Y ceg@aﬁl e. %egajhvat | &ngznt hereof is used
in conbi nat i 8rPARFIPTLWAIChIR Media %ﬁéﬂ? chye ihiftion of CRXi41st t he sane

di sease state the dose of each conpound nay differ fromthat when the
conpound i s Asedrdingtea fdfthepaspattcofdhe dsveantion, ve preaitid g negthod of dteatingya

h ki ll i ; / 9:0 4 R
:)rggs)gdel daieﬂly'h%c?tsrabgeg_%{baa{ (S:lg%gﬁﬁé&%ﬁ H?ofrrgrm aa’\/?ﬁya@gra m&ﬁ'g%%é%@%?b)ﬁan
is 0.01 nyl kgelestieddhjbitign efueRX2 Whiobngpmprises admmisliexing 1. sgid ubjer) any
to 50m@/ kg, whbéfiveramont ©F AVESHhBBIhY ABimuIS{(B'dth bﬁa&né@emﬁid&ﬂi%ceféﬂ%ble

preci se dose enployed wll depend on the age and condition of the patient

and on the 59PBYAWes administration. Thus, for exanple, a daily dose of
0.25ng/ kg to 10ng/ kg may be suitable for system c adm nistration. Conpounds
of fornul a (Accarding tansthentaspett gf theciapentidre weprovdde Hes usé of acddompourice

el ogous ot Phaplifbie” 3y 688 , bfiafidilean,pt spaiB APleofill hpRRT AT i
of formul a (Mansfactprenofee doerapeiutic agendpioathe tieatment iafea aanslitiosf winich is
descrpped belpuy %tbﬂ BW%IEBNB” ﬁiaﬁbft}ék@"’sﬁﬁgﬁs% iﬁﬂﬁn{?na% 8isoftfdrl ned

in formula (1) A ove ‘unl éss ot herw se stat ed; i's a hal ogen, such as Br
or I; Xis a.,counterion, such as | ; and alkyl is as previousl efined. 15
Thus accor di r?@cPESiL'%S te asftlrtbfeb%egct(qi)tﬁeda ol WEORroV m#tfwé 9%&5?%'@9 a

gr epar ted byt ﬁemar# aga?nmrﬁm;éui_smfrfeﬁgg rm:irrﬁ anl ihflalliirméltﬁyadiggmzémwmbh method -
erivative reof wi a. hor.oni.c ac Qr a,. 02S_~ -~

or 5 sui ¢ abl 450ENeeS A uRistEREE 1S sid RuBjscl ShrRfistshe el e corapRfd o
met al cat al y$ermutai(t) aiolacphiEmiacalitically atcéptabiel derivative therelofide boroni ¢ aci d
esters, such as those described in R Myaura et al, J. Og. Chem, 1995,

60, 738)8- 7512- is%"lﬁ‘é”b@&'ér's’(%o& *@ﬁa%ﬁ‘éf&ﬁéﬁ&é t H@éﬁﬁéﬁﬂid&ﬁdé bagﬁ%‘éf‘rﬂént Brch
as an ether (e, g. I, 2 dinethoxyethane); i n the presence of a base, such §s
an i norganic 5@2)&&(-@@ gSymptema” anek prephylactic treatment, unless explicitly “state

otherwise.

It will be appreciated that the compounds of the invention may advantageously
be used in conjunction with one or more other therapeutic agents. Examples of
30 suitable agents for.adjunctive therapy include pain relievers such as a glycine
antagonist, a sodium channel inhibitor (e.g. lamotrigine), a substance P
antagonist (e.g. an NK, antagonist), acetaminophen or phenacetin; a matrix



" WD 99/12930 10 PCT/ EP98/ 05558 sodi um car bonate); and enpl oyi ng a[] 4aMA§d?QprZ1
cat al yst WRB¥RIs tetrakis(triphenyl phosphi ne) pal | adi un{0) Pcmﬁq”&ﬁ% to a
< anot her process (B), conpounds of formula (1) wherein R3 is C~~al kyl may be
prepared by oxidising a compound of formfla (I~ R (l1V) 5 or a protected
derivative thereof under conventional conditions. Conveniently the
oxidation is effected using a nonopersul fate conpound, such as potassi um

DO vt s R A O i SIS SNBSS INOR) InAIbRer (¢ gladwios &
S \Y , Su S U S O s . Uus .
bet ween 10 - g8 ;{ﬁﬁosgmﬁ&ﬁm @r?p@ﬂ‘éq'tﬂ(feo.fgtﬂgcr GRSty C{T@CQOQHQ% tUPOUL Reerosis
(O, conpounfaetarfa;fan antinody thedapydierg.R manationalldntibedy iheraply); reagtimalant,
db i i S | A G . Sal tect ed
er Pvar vo « B Bérdné? BRI EnBladnit uch b revitptine? o whoroh Blofd RRipIEE! ©
oxi datd on i sSugif agtaraepriazole; amantacidiesich BsAIpmiNIUELON B1EgNesHI dydsoxids.
According t O%ﬁ antinaifent? s0ER s @Phethfdﬁﬁé‘?‘ﬂ‘ﬁéc@ﬁ%éétéﬁy'sﬁgﬁ' as gggpggag&e,' S

C~~al koxy substituted by one or nore fluorjine atons may be pr

reacting an BNRBARIOPENORMIAG o (REGUdOEPNRArias, | 2 Xymetageling. 4 \RRingphiine,
PCTI EP9S/ 05Shdpiftizofingl otyiomethadiiney abropgitishediing, \drt fovo-dedaiepreatdanm
under conventi.qnal. condi hl ons, élonve ientlyv.the reaction is egffected in a
sol vent , sucﬁn@Es%{V%'olsé'F sBFvERFEING: Q"VCRPRé/%‘?’Pﬁet ﬁ?W'Bbﬁﬁm%é??taPﬁ"ﬁﬁ‘&- or
Er gs_ezlo:e of dexttamethobplsan; & diuretis; 6r arsedating 2ot norivgedatig ntilstanude urt is
ride at, a t I |
b7 ormof | ubr oal s AdRTAoBE R TRE cfesert Alntic %%#&ﬁ%fﬂeu“ﬂég?cffﬁtcﬁpeewapna to
anot her pr octesmuleE(l) @imp Rharmaseutioaliyu aaceptablendervativectharedf iy combination

i nt er conver s tAd S f formula (1) as precursors.
The WAR onBldr thatd StHer Irérapeime wadnts (1) p

The compounds of formula (I) and their pharmaceutically acceptable derivatives

15 are conveniently administered in the form of pharmaceutical compositions.
Thus, in another aspect of the invention, we provide a pharmaceutical
composition comprising a compound of formula (I) or a pharmaceutically
acceptable derivative thereof adapted for use in human or veterinary medicine.
Such compositions may conveniently be presented for use in conventional

20 manner in admixture with one or more physiologically acceptable carriers or
excipients.

The compounds of formula (l) and their pharmaceutically acceptable derivatives
may be formulated for administration in any suitable manner. They may, for
example, be formulated for topical administration or administration by inhalation

25 or, more preferably, for oral, transdermal or parenteral administration. The
pharmaceutical composition may be in a form such that it can effect controlled
release of the compounds of formula (1) and their pharmaceutically acceptable
derivatives.

For oral administration, the pharmaceutical composition may take the form of,

30 for example, tablets (including sub-lingual tablets), capsules, powders, solutions,
syrups or suspensions prepared by conventional means with acceptable
excipients.

For transdermal administration, the pharmaceutical composition may be given in
the form of a transdermal patch, such as a transdermal iontophoretic patch.



10 fol | ow ng procedures are illustrative of suitable interconver
Compounds of fornula (I) wherein R or Rz represent C~.-~al kyl ysfrmﬁe?gﬂz '

"by one or orine atonms nay be prepared fromthe appr ound
of formul aw(qﬁ V\ﬁgr ein R or R2 is C~. ~hydroxyalkyl, C(OH 0 (}%rr""q’gg’“&%p

C(0)C~. ~al kyl, by treatnment with a suitabke source of fluori ne. Sui t abl e
sources of fl uori ne include, 15 for exanple, diethyiam nosul phur
trifluoride. Conveni ently the reaction is effected in the presence of a

Feduced t onpeFah BAEIETEL ACRUNSBION. HRHI AR GSR g SRINBOTIGN A b iven g
EZ reiore??;\t &% Qnjdctiont be aDrMneduérmlfasmdne(ecngurﬁsamgusw cdntravasalilady or
or mul a e

oxt di 51 g ageHAHehaRHSE). 1 e Bofiirabindiit Thr HaRy Utk K’ as Lloitheions.
the oxi dati orsalstiesnis ot eailsians iire offy @ cauecus vehiges and)mey ciontain formulatory
hal ted

(e.g. Fef Fux?yé’ééﬁﬁﬁéﬁﬁﬁs 5, Spispeniig PHEbiisiy gt PUERERIAG TRERAS" © For
C~. ~hydr oxyal RgminisiFatiopsb viinieetian thﬁ@%w&ﬁ ire ghe fprm of A uBE KisgerRrespatation

carbon |inkedot£s &hguiBiibssl prasentaticioplefeRibIVRitRaPPaddRl presepdlitivei on of the
compound of formula (1) wherein R or R2 represent the correspondl ng

al dehyde or k one ui.t abl e nts |nc de h u0|n
Sgent 3 such AteaanibOPaRpleal SHRARRTLT e S ndletiatimbEPEoh Bhwster, »
PCT/ EP98/ 0555@rador esdonstitufionhveth a&uﬂtabmqvemcleffect ed in the presence of a
sol vent, such as a hal ogenated hydrocarbon (e.g. dichloronethane), and at

reducqg t enPefﬁé H&@@oﬁﬂﬁ@ Athé Zﬁ,‘éngéﬁeSI y EEB%@ ny SP% Qﬁeb?ﬁé@g@ﬁi&ﬁd

in the art cessary eln esi s
of conpounds &ﬂch nauacting fmequémﬁéE@Y bﬁeadmmmr@dstéhgnn antatigndfosLxamplae

nol ecul e so %Bdﬁtﬁ%lv NI u‘ParF,‘ d@r 'b?aﬁit#a%\kcm*é‘roi tldhr oChss, (for
Lt e o gesesainDga At CmRRUI-oe TGN, 56 WHvIRGouiPrgutal
protected der f ( n ps
used in theI pp@lpmeabl on hﬁdmﬁbbwﬂdaawna%(mdemmpé%asbenl;mlisnon in an
conveggional paoAg §if.qr.iBh, SXGHRAGE: resiHE> B e SRSl dhiuie detfativés, for
Groupg in O éRJﬁ AR b?( 8GoF YRRy ?s
second edltloexamplehaswsWr'@ndsﬂdb@sale ), which also describes net hods
for the renoval of such groups. 15 Conpounds of formula (I1) may be

d by hgk |
prepared by neansl@:f\ﬂélﬁb OTpRURSFnEuride! B¢ t%e( \}ér}tBh ?ﬁ%sb’lrst d in

conventi onal hus esters of fornula are ysed
to their corredpbinating with ether terapewicageatspy Theelavagtion fhys Pé‘“é!@?%n@ a

base (e.g. somlrther ysHedti dekonibindtih RoRssding a compound of formula (I) or a
20 pharmaceutically acceptable derivative thereof together with a further
therapeutic agent.

The combinations referred to above may conveniently be presented for use in
the form of a pharmaceutical formulation and thus pharmaceutical formulations
comprising a combination as defined above together with a pharmaceutically

25 acceptable carrier or excipient comprise a further aspect of the invention. The
individual components of such combinations may be administered either
sequentially or simultaneously in separate or combined phammaceutical
formulations.

When a compound of formula () or a phamaceutically acceptable derivative

30 thereof is used in combination with a second therapeutic agent active against
the same disease state the dose of each compound may differ from that when
the compound is used alone. Appropriate doses will be readily appreciated by
those skilled in the art.



" of a solvent (e.g. ethanol) and at el evated tenperature. The corﬂésMARd?ﬂ%’
acid is twenmvidated with a hal ogenati ng agent, conveni ent PETERPS/B5HE ent

- tenperature and in a solvent (e.g. chlorinated hydrocarbon), under which
conditions the acid undergoes both hal ogéhati on and decar boxyl ati on.
Conveniently, the 25 hal ogenating agent is a brom nating agent, such as
brom ne in the presence of a strong acid (e.g. hydrobromc acid in acetic

(1) wher o1 ‘n”‘*ﬂ%.ﬁﬁé*é“aﬂ? Wosalg8 df & EQ&‘M%%%"??@S%"‘ ’B%F‘*E%E%f@@&@kﬁ%‘é""' ]
Esters of foisnfl n@ﬂﬁ(@)ton%}oms/@ e%s 0mgfke @8- O imafkeuta
(V1) CcOzat an gfkg, lwHighimaybehconvenlsnt mdmmemdumtwmldvseef Thy préoise

Comven encl 8 5%%\%@'8%%%' ﬁeﬁﬁécqrﬂﬂ‘eqr ﬁﬁﬁnve&;% a8fibn B¢ HalleRt and an the

pot assi um carduteaok administration, skhuis, dfor Nexample; Hey |daily ndosel eofaB@5mg/kgbient
tenperature. 4 er known conpounds or
may be prepar@g{gﬁgﬁ‘ %glrjg%tﬂ%cef&ﬂ%*ﬁ%@g éénﬁﬁlgtgaﬁﬂgse descrl bed |n for

exanpl e, EPA publicati on No. 533268. Conmpounds of fom ul ae 2{ and
(VM) may be postrausdsnl fasmuda{l)and sgangat:wttqaawc&egtahlw@rwa iveshthereof
preparation gy Tyt bR o %ﬁ&éadb?f ahP' mBtHdd lkholWroih GREPAHNET e f;ﬁéﬁaﬂaﬁohla

15 Conpounds 0 forau ?ﬁé are |ther known conpounds or may be
prepared by FPTEPHNOPOTABR ‘éf? t hose described in, for exanple, DH
Wadsworth ef al, J O g Chem (1987) 52(16)) 3662-8 and J.Mrris and

D. G WG hka) Sjaitablesimemba§4)for (thg, ptspﬁratﬁnrrmuodmpoﬁndoroﬂlfarmuvé) (& eand

Those descr | BUATTRCOU e, ACRptkbil GRifeR ingfbct) 3 fetibell hOREY, THothe'™

(1971), 19( 1ﬁ)rmtma_®6haisfollmw ste iR yand n areuas defined iR fom'auaya)mbomemless

Soodin, - 1070°8erbbertali 31 i AFRIAdR SUCRORBEATL X, Sh aurtiheh S A
Certain int ePRE®@IH isa8 prRVioUsM defBed. are novel conpounds, and it is to be
understood that all novel internediates herein formfurther aspects of the

preseg | nVeﬂhUQ'&cc&Hﬁﬁ@Wdﬁirﬁfpr‘b@éwkﬁ) (cbhipo@rnasltﬂyomwgr(ggﬁa@besmté dred
nveni en

represent a artlcul ar aspect of ent invention

Conbounds of BY ReARiReER cPRTPeng StBMEHELRS | oi g work-up i 1 the. for m of
the free base. Pharmaceutically acceptable agid addition salts of the
conpounds of the invention may be prepared |nzg conventi onal neans.

(n

or a protected derivative thereof with a boronic acid of formula (lll)

R°0,S —@— B(OH), ()

20 or a suitable derivative thereof in the presence of a suitable transition metal
catalyst. Suitable derivatives of formula (l1l) include boronic acid esters, such as
those described in R. Miyaura et al, J. Org. Chem., 1995, 60, 7508-7510.
Conveniently, the reaction is carried out in a solvent, such as an ether (e.g. 1,2
dimethoxyethane); in the presence of a base, such as an inorganic base (e.g.



"Sol vates (e.g. hydrates) of a conpound of the invention may be forned . _
during the work-up procedure of one of the aforenentioned proces{ &tMiR.200D
"The follo les illustrate the invention but do not |jm

i nventi on%ﬁgg%my Al'l tenperatures are in C. Flash col uh##p‘ﬁ"”}’&es\58
chromat ography was carried out using I\/Erﬂf 9385 silica. Thin |ayer

chromat ography (Tlc) was carried out on lica plates. NVR was carried out
on a Brucker 250MHz spectroneter. Chemical shifts are given, with respect
to tetranethyl silane as internal chenical 15 shift reference in 8 ppm The
fol | owi ng abBedimt icarBonRate);usand wmplqmgma palladiygl ccatalyst, dsuhet ast
= triplet an@etfﬂkls(fﬁﬁﬂér?kﬁﬁos phif@)Batadiu

6-Di fiuoromnet hoxy 2-(4-fluoro-phen~3- (4 rret hanesul f onyl - phenyl ) pyrazol o[ 1. 5

- b] p~rri dazi 20,.~Ji. 6- Met 4-f] yor o- ahen 3ie

a20f of 1. 5. b-AGFPRIG (A SMoHTSsoRIcEES g CRETHRMGs- B formula () wherein R

1, 8- Di azabi c{glalk§l rhaf|bepreparedtby o«mlﬁﬁgib)campoadd@rﬂfmmmarﬂ\mure of

3- (4f 1 uorophenyl) - prop-2-ynoic acid nethyl ester (3.36g) and

1- am no- 3- met hoxypyri d~zi n-1-i um nesi tyl eng} sul phonate' (6.1419g) in.

acetonitrile (125nml) and the RS xkure was \st?i rred at anbi ent tenperature

for 48 hours. During the first 2 @ e of air was passed through

the reaction. The m xture was con acuo, dissolved in ethyl

acetate (150nl), washed with water (3 X ) .ndried (MgS04), filtered and

evaporat ed in vacuo to give the title counorlas a bré&bdn solid (4.77g). 30
"H NMR (CDC13): 8.4 (d, 1H, J=| OH# 57"'90(m 2H)7172(m 2H)
6.9-7.0 (d, 1HJ1C]—Iz)41fis 3.9 (s) 3H M+ 302 Ref:' T.

Tsuchigya, J. Kurita and K Takayandy” Chem Pharm Bull. 28(9) 26762681
(1980) . W O 99112930 15 0 4 MAR 2002 PCTI EP98/ 05558 (ii)

6- Met hoxy- ~4af L URF e ABE Y rivaAfivE4RERedf luntidl EdfVetibhaF edndifibRe X YEbAvasiAtiy®

m Xt ure of

6- met hoxy- 2- the exidatien jmeffoeted\ysing @omenopsrsiiffate sompeaunds sHeh s petagsivg
met hyl ester éfbx%&ﬁ*)osuﬁétes(ld'\dm fasdmwné@" 2Ralher fshdtRinh & ehrrclPall ines

heat ed at | Th t

o oantor | saenl, Buush A b HauERs gl fﬂ@gahﬁé'%?&’aﬁﬁﬁmﬂéoa'@a% Betwesn on
as a Hki ge sel8°€C 4id afthignt temperd@ré DVSO-ds): 12.8 (br. s, 1 H) 8.4 (d, 1
H J=1 O) 7.8-7.9 (m 2H) 721732(n) OH) 7.15-7.2 (d) 1 H, J=10Hz) 4.0

(s, 3H M+ i
2-1 4- Fl uor o- aﬁenﬁ)’g éb 3 ano an%rgu C|)1 °°H"e° ou)ndg A I%rmula p(>) whe"eln % s
5b~ayri dazi n ulnh@nyr may be prepared by OX|d|smg a compound of formula (V)

6- met hoxy- 2- (4-fl uor o- phenyl - pyrazol o[ 1, 5- b) pyri dazi ne- 3- car boxylic acid
(869ny) and sodi um bi car bonat% 756rrg) in di méthytforman de (10ml) was
treated with N-bronosucci ni ni and st #w¥® at anbient 15
tenperature for 1 hour, then added $¥9R1L) and extracted with ethyl
acetate (3x50ml), dri ed (MyS04), ane 3 : n vacuo. The resulting
brown solid (1.612g) was dissolved in 1 2 d| fet-Noxyet hane (20nl). 2N
Aqueous sodi um car bonate sol ution ( was” added together with

4( met hanesul phonyl ) phenyl boronig 4
tetraki s(triphenyl phosphi ne) pal I'adily
heated at reflux for 20 hours. The reaction was poured into water(50m),
extracted with dichl oronet hane (3x100ml). The conbi ned organi c extracts
wece dried (bpI3Dpjoteciddedenpativtctiereofvandsr tonntional bonditions! i@o(nleméﬁtjy

25 cyl¥onewaths ERRpfiSns Bfctef i i fhBF HesloAped A8 aBolk 4 pBsdht Bl ina "o

a yellow solid (390r’rq 4
According to a another process (D), compounds of formula (1) wherein R’ is

C,¢alkoxy substituted by one or more fluorine atoms may be prepared by
reacting an alcohol of formula (VI)




“ Tle, Si02, Rf 0.3 (1:1 cycl ohexanel ethyl acetate), detection UVINHMAR06D
(iv) 2-(4wd9esaessophenyl) - 3- (4- net hanesul f onyl - when r ~I PCT/EP98/05558

- -pvrazol o[ 1. 5- bl pvridazi n6-0l A m xture of

2- (4-f1luoro-phenyl)-3-(4-net hanesul f onyl fghenyl ) - 6- net hoxypyr azol o[ 1, 5- b] py
ri dazine (321 ng) and pyridine hydrochl oride (1.4g) was heated to and at
200C in a seal ed vessel (ReactivialT'") for 3 hours. The cool ed 35 reaction
was poured into water (20ml), and extract ed wet h ethyl acetate (3x30nil).
The conbi ned organi c extract sRég$ed D \iOH er ed and 0 4 MAR 200Z WO
99/ 12930 16 PCTI EP98/ 05558 evapor atl¢ N0 gi ve a solid which was
triturated with diethyl ether to git e ti I gonpound as a beige solid
(119mg). Tlc) Si02, Rf 0.07 (1:2 cyclohexgme ] | acet at e), detection UV.
M+ 384 5 wy ~./

6- Di f | uor omet hoxy- ~4-f | uor o- phenyl ) metthanesul fonyl - phenyl ) ~,

r~azol o~1. 5- bl pyri dazi ne A sol uth© Vi)
2- (4-fluoro-phenyl)-3-(4-net hanesul f oyl - phenyl ) - pyrazol o[ 1, 5b] pyri dazi n- 6-
of (0.2 g) in anhydrous dinmethyl fornmanmde (5 m) was treated with 10

sodi um hydri dg & Srdté&ed @Qr%éii‘vépﬁfe?é@f”mhtﬂ g HSIBﬂhoFHleané‘fJn@ér [ conventional

ef fervescence ceased a_stream of ronodj f | uor gnet hane gas was

t hrough the rRonditians,: Copveaiently & é'?ﬁ?ﬁﬂ"é'?@ Q@dnﬁnn%t%"enf-hﬁu%aﬁta enlar

En5>6ttr1nre Wf‘f, tmrernqarg?w Naanmemylﬂim{aﬁﬁud@) )inané presénsy 6fla \dtrofg @g@é' 3a§r¢§§te
: e or |c £ er i an

concentrat ed 3 %B'CXHW@‘&PSWSSFB@'H%WBQ?) fqte%bé}a %ﬂglﬂ% tegPetsatyre gnd

gi ve the titlusingnijeuappeopriateibromaofhioroalkané 7tp .givétthe dasired compound of

HNVR( CDC13) : §§n§ ByP(d, J=1 OHZ, 2H) 8. 0-7.95(d, J=1 OHZ,1 H)7.6

7.5(m4H) 7. 8- ? 370H21H)71705(t J=11 HZ, 2H) 6. 920

6.85(d, J=10Hz, 1H) 3. 15(ss, 3H) Tic, Si Oz, Rf 0. 35(et hy|
acet at e/ cycl oseshiagio BnoteREpiacess (E) compounds of formuta 0] may be prepared by

3- (4- Met ha“eSHiérééhVé?%ﬂ rdn).sna %ﬂﬁeﬂaw aiwbﬁaﬁﬁaaog Eré&h%rsdaT ge
25 (| 2 (4 thox y-ohen | ~a, ~rr®ﬁ“§3& 02 l | dazi ne- 3- car boxyl 1 c aci

met hy Ocsker %'&'&Rf?&?@‘ﬁ'@s@r@)' ¢.ql suit Fg  INRFEONYRI§IONSas added

dropwi se to a solution of nethyl 3-(4-net hoxy ghenyl) prop-2-ynoi c acid'
(14. 469, 76mMGompduidarsfrformula a)alwh”eramR WrdR2 répregent IC gatkdyb substitlited. bger

ol ut i ngwi tn 8t BEffbré Hohfe At ‘%W ??‘5%@?@9@*@@?8@5&%%3%@8?!‘3eAé
compound (2. ?feg’)\u@(lé\ wherein | od R Caghydraxysiigl, (CERNS )orb CEOXY; dedityl, by
o) a5 (1 TR vt St %%Z%é% “@?‘“ﬂ% Spitgoip Difibed gf fubrii,rude
and D1& W shiar %&mh@w %lemxm)ryosy trdluorigs. - ﬁ@ﬂveﬂleﬂﬂhaﬁhﬁs [eaegh on '5
al Chem Phar mdifddted il thel preskhceldba seivBht, Buch as a halogenated hydrocarbon (e.g.

dichloromethane), and at reduced temperature, such as -78°C.

Compounds of formula (1) wherein R' or R? represent C(O)H may be prepared
from. the corresponding compound of formula (l) wherein R' or R? represent

20 CH,OH by oxidation. Suitable oxidising agents include, for example,
manganese (V) oxide. Conveniently the oxidation is effected in the presence of
a solvent, such as a halogenated hydrocarbon (e.g. chloroform), and at elevated
temperature (e.g. reflux).

Compounds of formula (I) wherein R' or R? represent C,hydroxyalkyl, and
25 wherein the hydroxy group is attached to the carbon linked to the pyridazine
ring, may be prepared by reduction of the compound of formuta (f) wherein R’ or
R? represent the corresponding aldehyde or ketone. Suitable reducing agents
include hydride reducing agents, such as diisobutylaluminium hydride.



WD 99/11930 17 0 4 MAR 2002 PCT/ EP98/ 05558 (i)
3- (4- Met hanesul f onyi - ohenyl ) - 2- (4- met hoxv- phenyl ) - pyrazol o~1 5bp~l'pthRd§Qq2ne
A m xt ur enqd 9o2r265h- Met hoxy- phenyl ) - pyrazol o[ 1, 5- b] pyri dazi ngs e laeesy! i C -
acid nethyl ester (2.76g) and aqg. sodi um hydroxide (2N, 30nl) 1 n ethanol
(30m) was 5 refluxed under nitrogen forq2h. The cool ed m xture was
acidified wwth hydrochloric acid (2N) and the resulting white solid (2.53Q)
isolated by filtration. This solid was dissolved in DVF and sodi um

bi carbonate (2.67g, 3. ) ded | owed. by N-bronmosu CI ni . 880,

L S0 por t FomedentiifelreBiEter in, SrapteR i thelieraanes i SoNenE SURL- a8 e
and extract etiaiogénatadmydrbnre@ Bx dithidromeitAanéy atd eblredmldl enperatureas
concentr at edﬁ%}ﬁ Negdce si due taken up in DME (60nl). Aqueous sodi um
carbonate (2 B wa's added, followed by 4net hanesul f onyl - phenyl boroni c
acid (3.12g) and tetrakis(tri phenyl phosphi ne) pal | adi un(0) (250ng). The

m xture was Asawilibgt apprecigtednbyrtheser sighed fipr thegart ¢fomaw)bepoe¢e%sarm@r
vat er sand exgegfdtg dtimy Stdyd lnlﬁme?lﬁﬁﬁtﬁbgls( of esora%aﬂ.hds BigofANEI (fll)etb pratasi C

G ca gel PO PhGHIR RO ALt INBBPIRcLR 89 fe) B @YenE fndssnable side
concentrati oreactibastitl e conpound (3.58g) as a creamsolid. M+ 380 1 H NWR
(DVBO) 8325(3H s) 3.75 (3H, s) 6.95 (2H, d) J=8.5 Hz) 7.25 (1 H, 20

dd, J = J=
8.5 vy 8. 15°paher c%é*i%ﬂgégﬁ"@ Priifods of toumuld il ths coriprises
2- (4- Et hoxy- de |ngamtemtedaie@yatweﬂ19 cempayngs of fatewia(lL. 5- b] pyri dazi ne
25 1 14-1~3-(4- Met hanesul fon |-y

Pﬂe&’ﬂz% gvr aTRé e{réte'éuhb I@fbhﬁ@%b@d 4ntht présa@tioRBI BB HERTBIRMGN aPhidy on
3- (4net hanesh?fB?éﬁ 'Bhé‘ﬁ??’?ntio'@i MARSLy - RSy FIT. SyRIRie o those deseribad zite
(3.58g) in Crgflectine Grod sTha)rrgamwS%ﬂm@tbermbdma Womréehé@mdvﬂétmd?:to

0 and stirr overnigh a n e i th
30" pot assi unft 3 S SR Y At o 0 e 29D St
into water amtimdsimttbelremouammm grobpsQ gani ¢ phase wa$ dr| ed) filtered
and concentrated to give the title comaound (1.87g) as a yellow solid. M+

366 1 NVR g J
o 2%s s fofPsl "NEM 50F foriilla (1) 8o he §onfed; By Shatgbidatha;Cofgholndd o
85Hz)820C{"fDU J = 9& 2Hz) 8.55 (1 H, dd)J:5&2Hz) 9.75 (1 H, s)

0 4 MAR 200Z WO 99/ 12930 18 PCT/ EP98/ 05558 (| i)

2- (4- Et hoxy- | phenyl ) - 3- ~(4- net hanesul f onyl Rpken~pyr azol o~l . 5- bl pvri dazi ne
4-[ 3- (4- Met hanesul f onyl - phenyl ) - p%r azol o[ 1,&R] pyri dazi n- 2-yl ] - phenol
(663ny, 1.82), iodoethane (1leq) #Og0t asg arbonate (2eq) in
acetonitrile (30n() were heated at Indér nitrogen for 18h. The

cool ed reaction m xture was 5 par | oreg HetWween wat gy (30ml) and et hyl
acetate (30 nl). The organic § Hs collected, dried and purified by
chromat ography to give the ti Bound (547rrg) as a creamfoam M H+ 394
1 HNWR (DVMSO b 1.45 (3H, t, J=7HZ) 3.10 (3H, s) 4.1 (2H, q, J=7Hz) 6.87
(2H, 10 d, J= 9 Hz) 7.08 (1 H dd, J =9 &5Hz) 7.55 (4H, t, J= 9Hz) 7.92
(1 H dd, J=bycédvétional dredrdl, d, J= 9 Hz) 8.20 (1 H dd, J = 9& 2Hz) 8. 32
(1 H dd, J = 5& 2Hz)

Thus esters of formula (V1) are first hydrolysed to their corresponding acids, for

20 example by treatment with a strong base (e.g. sodium hydroxide), in the present
of a solvent (e.g. ethanol) and at elevated temperature. The corresponding acid
is then treated with a halogenating agent, convemently at ambient temperature
and in a solvent (e.g. chlorinated hydrocarbon), under which conditions the acid
undergoes both halogenation and decarboxylation. Conveniently, the

25 halogenating agent is a brominating agent, such as bromine in the presence of a
strong acid (e.g. hydrobromic acid in acetic acid) or N-bromosuccinimide, to
yield the corresponding compound of formula (il) wherein Hal is bromine.



, N4 MAD 9009
" ExXanpl e 4 ~4-Fl uorophenYl _Z 6- net hanesul f onvl - 3- (4- net hanesul f onyl - phen ¢

pyrazol o' WO,98UB3Byri dazine 15 i) 2-(4-Fl uoro-phenyQ 6- et MHTERMBAFRFS
pvrazoi of 1.5-bl pyridazi ne-3-carbox~,rlic acid nethyl ester Solid

t - but oxycar bonyl - O nesi t yl enesul f onyl hydi8xyl ani ne' " (7.8g) was added
portionwise with stirring to TFA (25nl) over 10m n then stirred for a
further 20 m nutes. The solution was poured onto ice (200nml) and |eft until

the ice 20 mest@d. of Thmiugs () iBaybe prépared bpeatling: aedomipoundash fstmula h

wat er, and I(\zﬁﬁl ved in (100nt). The solution was dried over 4A nol.

sieves for 1. ours) filtered then added to a sol ution of

3-net hyl t hi o- pyridazine2 (2.6g) in dichloronmethane (35ml) and the reaction

stirred at roomtenperature for 20h. The int e/Ogyat e salt was isol ated by

filtration as light brown crystals (3. 87/ 25 suspended in acetonitrile

(100nt) and met hyl 3-(4-fl uoro-phep#t INpf Op-2-ynoic acid (2.02g) added.

1, 8-Di azabi cycl o[ 5. 4. 0] undec- 7- g% -@ m) was adds@l)dropw’ se and the

reaction was stirred at roomtenpersgure for 20 hout's! The resulting

crystalline precipitate was filtered off) washed and dried (770np).

Concentration of the filtrate gave a secaond crop, (430ng). The residues were

30 parti onedV\Bfé"t%BH"Q@RV&da&W'@tWPGEétfg?@“‘é‘ﬁd i each) and the aqueous

| ayer was extracted with ethyl acetate {20nl). The conbi ned organi cs were

washed with water, brine and dri e} noval of solvent gave a brown oil

whi ch was purified by flash chromat ogpgrhy on silica (300g) eluting with

cycl ohexane | et hyl 0 4 MAR 2002 NS;/&IJZ%O PCD]'/ EP98/ 05558 19 acetate
0

(3:1) to give a further quantity of ct (247I‘r1:f). The three crops were
conbined to give the title conmpound (1MN5gx as a |ight brown solid. M+ 318
1 HNWR (CDC13) b 2.70 (3H, s ), 3.88 Q!,’,’;,H, s) 7.08-7.18 (3H, m 7.84 (2H,
mM 5 831 (1 H d J=10H) Ref: ' KNvitskii ef al, Khim Geterotskil
Soedi n, 1970 2, 57-62 Ref: 2 Barlin G B., Browmn, W V., J Chem Soc (1968),
(12), 1435-4under convéntienalocanditiens: 1) Canveanientiyh thestdaictionl ispaffegted in the

- 6- net hyl sul r I 5a j I 0 L XL Ur e -
2-{4-fiuoro- é’%é‘yh g‘z%ngéﬁ?/'l ?ﬁ#@ﬁ%g?ﬁ%&@f@%é&eﬁiagggivr?tg?’ﬁ%?%oaxsy |'§
aci d met hyl ethyifermamjde,and at rmbient temparaturei oony) in net hanol (40nt)
and water (14nl) was stirred and heated under reflux for 20 hours under

B' E rogen. . Eh?&@hfgﬁﬁﬁi@s g@ﬁm{ Mﬂﬁré@hﬁzéggﬂoﬁw%ﬂnb%ﬁaé o rilﬁév beoprepared
et wegn et hy etate and water ., The_aqueou rwas ..
nci a1 T0ed 5 by HSraRIE MAGHS.SiFh, 58 Sivse F23CBed I da” BXrmple. o Apubication
A m xture of Nh&33@68d (1. 0g), sodium bicarbonate (557ng) and NBS (594ny)
were stirred at roomtenperature for 4 hours. The reaction was poured into

S et 2o A R QP SO o) o o
concent r at ed analgausstol those deseribed fordhepreparat 3he zompound of formula (1)

4- th I I Ip&m? id (902 : di bonat 740
an((jrr?et ?gﬁfg(fﬁrh?%ﬁe yl pEgsopf)hl ne .%glllﬁgiji ugw( 0) rT?)1755r1r8) | \l/Jvtranr ga;t iop?eg gand o)
nour <15 The. r &rmpaiidRt st (VH APheaitir v Fompouads o MY iR Prepered o
(3>2<20LTTL)- Th@ydﬁﬁh}u@mﬂiddmsacmgehdsé gd;é_saﬂbbd i fenbrample,dm Wadswaortl e
a rown sqli ur,

cycl ohexane, (Hett %’yl‘j 32@[ \gﬁie"?'l:(ﬁéﬁo %@T ?@ggﬁ%ﬂg%%ﬁg%@ y W?Q“wsahskaé
yel | ow sol i d.Symthesis {1994), (NR48-§.DMSO 2.65 (3H) s) 3.28 (3H,. s) 7.20
-7.30 (3H, m 7.55 (2H) m 7.62 (4H, d, J = 8.5Hz) 7.95-8.05 (3H, m 30

ovr argh oL 1. 5B REoTASe Bt foriuAEF XY 868 eithekhovin chmptiies tstay BR/prepamitby -
D8 B 00r o NeAre D6 \plschurdings dhoss gESeAlRd iy fay FXampIR.Y KohRYRsbLAbRh
tijpyri ((ch'ilg i6n€CIﬁé‘Tﬁth?nﬁ4Billl,i Q1M 9(30¥,) 2&0_6-1\56&15{ Tsdohiyayak Kutitar ethdnwik h
ozone ~ rs. e to
water (Somt) TakevaNA. ehelt BMARRL B ZE59h 2B 2 20Rd) (o a RoRoBRAAGE Bl

Khim Geterotskil Soedin, 1970 2, 57-62.



0 4 MAR 2002 WO 99/ 12930 PCT/ EP98/ 05558 ' 20 conbi ned extracts e dr| ed
and the solvent renoved. Crystallisation of the residue from me\lﬂe dﬂﬂfk
‘the titlewosppusgd (60ng) as a white SO|Id Mt 446 1 H NVRpdEMafgodsss b
3.34 (3H, s) 3.53 (3H, s) 7.33 (2H, t, J OHz) 7.62 (2H, 5 m 7.68 (1 H,
d, J =8.5Hz) 8.04 (1 H d, J= 10Hz) 8.534(1 H d, J = 9Hz) TLC Si 02
Hexane: Et hyl acetate (1:1) Rf 0.24 UV Exanmale 5

2-14-Difl uoronet hox~~pheny| ~3- (4- et hanesul f onyl - phenyl) ayrazol o' [1.5b, ~~

riy dazine 12:esrpqr'| Ytehndistes (dibed "B S Bre 'Mbv 'compotima’! hndt €48 %5 ¢ ©

a solution o
4- [ 3- ( 4- met handetstood ythap halhyidvebyinteroiediates - bq:mmfdam furthey| aspeoimodf the

(200nyg, 0.55?@% [ ro ¥! §pr

Br onodi f | uor %ngnem%ggxaasl%%ﬁipﬁﬁhg béf fg IF% rg].% kesyol |"8reld tes %
then dil ut edeﬂeﬁed-EGaﬂ'?lQWni?yPe%&’u&ﬁlEr eﬂgpnowed by chromat ography
on silica gel with 15 CH2Cl12: ethyl acetate (3: 1 ) as eluant then

chr oneg ogr apiBonviehlerfthz Gbampwmdb sfapkedheeltidh are isviated lfanﬁwﬂg\/\&oﬂ( in thee

d (63 3 dd
Sy 8.(01?‘?"?1H°§§?166ﬁee $3p,  PR3hacadidal Girteptiine Z8d Hualtionsaliesf the'
8.5 Hz) 7. 57 cpatpounmdslofthéliingntibniay B, prepared 8sing congéntiiha| méanst J:
7.4Hz) 3.15 (3H, s) Exanple 6 4-j2-(4-Ethoxy- phenyl) pvrazol o~1 5 b~~

ridazin-3=yl| #ﬂé?l&@?'ﬁg@g@%g? de a(@mgo&ﬁ%@fmﬁt \{%t?ﬁl@‘a' r?\ay be formed during

pyrazol o( 1. 5 ~rri box
Di azabi cycl oftf® woowﬁdy@ced@r@eof(qnmqme @f@egmﬁa%ormmg@cesasm@e to a
solution 25 of methyl 3-(4-ethoxy-phenyl)-prop-2-ynoic acid (1.0g) and

1-amq® pyri dael wuumng)@xéﬁ%lé@umﬂhté th@Wé?ﬂlbhrbdtQid ia@friihmtmdeihvéhﬁdrpqen
and stirred for 5h. ggncent ragtlon qu fggl ave, t he tle d
conpound (1. 3y WRY- Al{empEr Ffﬁﬁnar?dpl r?atography was carrie
2]: ( g (E'Z hoi(K plaé oging- derckz a3 8K ﬂuhﬁib Tibyre layar ghmrﬁatogrémxw(r Ic) vas dariiexii ouuurF
0 et ho i ge

ester (1.29) é)ﬁg? hg[%%g pé“n@% b&% 5%"@003%% @d?o??ua%é Elg%th\%agségaﬁ%@f
80 for 1.5h. Chemisakshifte aragiven, ovithirespesdto tetramathiylsilane @st intgsralichdmisabN
VD 99442930 @ MIGreHeR? P GThAIRDBTAE TaowdihgblbietdtiBhi ardtigbd: M STet -

s = singlet, d = doublet, t = triplet and m = multiplet.

Example 1
6-Difiluoromethoxy-2-(4-fluoro-phenyl)-3-(4-methanesulfonyl-pheny!)-
pyrazolo[1.5-b]pyridazine

20

methyl ester.
1,8-Diazabicyclo[5.4.0jundec-7-ene (3.39ml) was added to a mixture of 3-(4-
fluorophenyl)-prop-2-ynoic acid methyl ester (3.36g) and 1-amino-3-methoxy-
pyridazin-1-ium mesitylene sulphonate' (6.1419g) in. acetonitrile (125ml) and the
25 mixture was stirred at ambient temperature for 48 hours. During the first 2 hours
a stream of air was passed through the reaction. The mixture was concentrated
in vacuo, dissolved in ethyl acetate (150ml), washed with water (3 x 25ml), dried
(MgSO0,), filtered and evaporated in vacuo to give the title compound as a brown
solid (4.77g).
30 'H NMR (CDCly): 8.4 (d, 1H, J=10Hz) 7.85-7.90 (m, 2H) 7.1-7.2 (m, 2H) 6.9-7.0
(d, 1H, J=10Hz) 4.1 (s, 3H) 3.9 (s, 3H)
MH* 302

Ref:' T. Tsuchiya, J. Kurita and K. Takayama, Chem. Pharm. Bull. 28(9) 2676-
2681 (1980).



* The title conpound was isolated by filtration as a brown solid @4 iMAR 2002
2- (4- Et howp-phesspl ) - 3-i odo-a ry azofo(1l.5-blp)rridazi ne A rmCIVERS/08458

_ 2-(4-ethoxy-phenyl)-pyrazol o[ 1, 5- b] pyri dazi ne- 3-car boxylic acid (710ny),

N-i odosucci ni mi de (678ng) and sodi um bi cdbbonate (717nmg) in DVF (8m) was
stirred for 4h. A further quantity of N-iodosuccinimde(100ng) was added
and stirring continued for 2h. Aqueous workup gave a dark brown solid 10

T ol oy s
42 —( 4 Bt hotvIBRuie, oL 6 TetaoRy-2r@-Tuasprnerivipytazelolii5-Blaysidazier3-saetic 15
(A0m2>7<g u; e of atérd Arethy Mﬁ?ﬁ%ﬂh@gggamdﬁ)dluﬁt Rydrxided (F0MP ard nisthans!' (90ml)

ot as |U at
2 278 ot of Bl peaRsl i B farodchefiay 1 The Aoied salitian wes. addeetaua

di chl & onet hhydrdchidfjc éeldll(ag})mlhadd rthe Hitlef ik wignisplated byefilfration agdes
nitrogen at ﬁgrrjgoéo cool ed reaction m xture was concent rated in
vacuo and th due S s hded in 1,2 20 di met hoxyet hane

m),
2- (4- et hoxy- pIHeMMB (BMSEx6)3y¥2:8 dbb[sl, 15-!)b§|5y6d i Jvd OHE) 44 -h&:{m@diﬁd? 21-
together w t i ZNmOIHYM 1T ZORA1H (J4='Tb)-lz?‘ s, 3H)
tetrakis(tri Rﬂsnié hosphi ne) pal’'l adi um (0 ng) and the m xture heated at
refl ex under gen for 18 hours. The cooI ed reaction m xture was poured
into water (60nml) and the suspenS| on extracted with ethyl acet ate (3x60rrfL)
The 210 or ganiiii) 2X4+Fodm-mx haht serazbR€8- The

resi due was B fied by chromatography el uti ng w th dichl ororret anel et hy
acetate (3: 1%&&% the title conpound as a yellow solid (0.116g, 27%.

M+ 395 NVR ACDGHEG)e of B-ndthotyR-defluatoptierdHpyrazold],5-B)dyridazide&@-zarbokyhd
((leJ gf_'h)fol‘é&@ f%%#@ a}m?‘slpégx'ﬁa tﬁ}‘%rbzn%f’é K/?LS pgqn d*ﬁfétﬁylfd?ﬁ\)amige%oﬁﬁﬁ
J. Org. Chem , W&S5, tegatpgoawitin 1 H roqummmio@mpgam9$brra¢T/a£Pmmsass
22 Expgra~le fofy E}Jth#@?&”?tmm"tﬁen added to water (50ml) and extracted with ethyl
~3-f h th vl ~ -b rlri d
o A . i GRELS AL aCAuTeEAL At et s b S
E izgglmsL;:ll t, Okolidl (utﬂsmg)OWa@adts@alvbet frﬁhrzfﬂldtétlﬁdb&eﬁl?@ie I(zomwﬂycmkg G%B&%IZ
was or |on se oV [ sphi.ne
mai nt ai ni ng ?ﬁgf‘?’ép 8% be’F%lHﬁTb %ﬁesﬂ’?ﬁg %gﬁgnggoié}b ens‘f'@ vvg
'sAHrredhat g(methmdsmdphdnyﬂ)phenwddl ng baronic , 3f | acidobenza6bmgle (7 Sartg .
er e a S i
nour Bhen quiriAStalBersRb o Sty (1 Sonk) 467 76 mbiife Ues nedfed
separ at ed an@t V@ib-h(efﬂ)r\ﬂ(l howsi nEhe rEaetipn was DQU(Qdamwaataﬁﬂﬁg ml)apxtr a@t@d Wl&h
dryness. Thed} r@H‘?éthﬂHén wﬂmged Tﬁéo Jﬂ:‘lﬁ Sn(cl dxitraS! Wkid ' @fed Or
e

30 m nutes anl c hase S, ecante e re5| Into
CHzCl Z and p §85 PB‘F?é? @ yacup) to Wesapti’@%bﬁP »(Aé%s%@ﬁe‘atw
twice nore apdrifiee c;{gl flash or galairh pm@mam'gmp raped sificd 00@lutingd wittsed

compdtha as SRGRPKNSBHAHE Btet ‘i§”atedéé igyorbeifuld s Byeley o

7.05 (1 H, tsplid{380mp).7. 3 (3H) m) 7.45 (1 H s) 20 (ii)
| h f
(3-Fluoro-p %%uﬁ)""{"? gaaﬁu H&ar?e%@égge%teﬁ Héf{cﬂgﬁ%\‘/‘t lon o

1- (2, 2-di brono-yi enzene rous THF (350nl)
cool ed to - 78MKHad98dded dropW| se over 30 mnutes, n25 butyllithium (2.2eq,
1.6Min hexanes). The m xture was stirred for a further 30 minutes at -78
bef OL$ met hyl,.
m xt %allo : : - E I y >
sat ur at ed aqlﬁeolus SOdI um b| car bonat e: ammoni um chI ori de (100ml) and

extracted |ntoe 10 e_.C
with 30 brind( g}* ari'e %ﬁ%p@%@%@iﬂzﬁé@éﬁéﬂ?&w RBenFR- RIS
title conpourmyrazel 1b5-@iwrma2lr{el(§2ﬂgng)1armywndlne hydrochlonde (1.49) was heated
to and at 200°C in a sealed vessel (Reactivial™) for 3 hours. The cooled
35 reaction was poured into water (20ml), and extracted with ethyl acetate

(3x30ml). The combined organic extracts dried (MgSO,), filtered and




MH 173 NWR (CDC13) 8 7.4-7.1 (4H, m) 3.85 (3H, s, C02Me) 35 V\DDE)}QIMA?RQ%)
23 0 4 MAR 202 PCTIE P98/ 05558 jiii) 02
©2-(3-Fluorg- ) - 6- net hoxy- ayrazol oj 1. 5- bl ayri dazi ne- 3-carh c_acid
met hyl est‘gp%?’?%\%)i azabi cycl o[ 5. 4. O] undec-7-ene (5m ) was abgt. 3%?45&5358
stirred, chilled, m xture of (3-fluoro- ph%nyl) propynoi ¢ acid nmethyl ester
(2.67g) and 1-am no- 3-net hoxy5 pyri dazi n-"2. i um nesi tyl ene sul phonat e
(4.89g) in acetonitrile (80nl) and the m xture was stirred at O for 1 hour
then at anbient tenperature for 18 hours. The m xture was concentrated in
vacuo, and peaevaparatesdinasonodn givengisolid avhich was3oturateshwithatiethy{ etbemig givehe
aqueous pha_srﬁth‘éetﬁles aﬁﬁﬂja§%élgé%ﬁﬂ (ﬁgﬂhgyt ed with ethyl acetate

e EWU?@%BW

(2x100ml) 10 washed  wi vvater (2 x
soml)) brine [i26Ris Ri-84 @Wighe’ﬁaﬂ?{%hﬂc?%eb\%ﬁﬁm% i-n vacuo to
give a solid mpi*@Bgrvas triturated wi th anhydrous ether: petrol eum ether
(1: 0.5, to give the title conpound as a brown solid (2.4g, 53%. MH+ 302 1
H NVR £CDC13) 8 12.8 (1 H, br s); 84 (1 H d, J 10Hz) 7.7-7.6 (2H, m 7.42

(1 H 15 q, Jv8 Hz) 7.6®ifidord ettﬁ xy+29 44l Rirgphen9B-3-(4-methandsull Hedyl)-
(3H s) 3.88 eré'z 1.6:blpyrid
(iv~2-(3-Flu y_pyrazolo 1.5-b] p~rridazi ne-3-carboxylic

aci d 2N sodi ufn r8aluiinn d@f(aamﬂumwwacﬁ ‘bn@etbam@wlfqnydrphenyl)-pyrazolOI1 5-
2-(3-fluoro- n'sngwaéznﬁr@bhwz Q?Yﬁ aﬁﬁy&bh %ﬁb&%}nﬂ 5 A R3S RIPREY tieatdd With

met hyl ester sol ute nol nd th sul t m xt ure
noat o0 o 1 orSadiaRbAYBdRd foRes, SRTto B inerel Rl GeT veteresAanse
slowy into aceddgd &dtreamibf brbrﬁédnﬂhb#mmbthahé @rascwa@ pdséé@@mbhgh’&he mixture

resul ting suspen stifre tur 1 houyr then
Tt or e and B AmbihtdBTpRratlS fordio ARRIER. THEREAGIAY Bptre unbiten: P3ded,
give the titliatcwatenu(tD ed) and @xtracted withodthyl a&etate (55 ndl}, the. onglanic28gtractH

(1 a8 usendd it Yugtdh 13X 99 ) S ngdgéoﬁciﬁg'a‘* dljn Yablie) : The®
3- Br oft®- 2- (, Fresidus wapmw;f ed by mbmmagogragmangm thesti ae arwhite

stirred sol ut% q@f

2- (3-fluoro- ()g met hoxy- pyrazol o[ 1, 5-b] pyri dazi ne3- car boxyl i ¢ acid
(2.0g) in an 0'u§3ﬁ)I\/F (20nl) was added nbronosuccinimde (1.78g) and the
resul ting sol HNMR(EDCI;).E8.05-80(, LMOHZ2PS 8t 1e8(d, 9+ 1GHAANH)T.6-The reaction

m xt ure was C t 0 washed sequentially
with water d%??.’@‘o%ﬂm" %?ﬁig#%? ﬁ'b?(ggib%{‘? Pﬂ%zﬁﬁ% "2002 WD 99/ 12930 24
PCT/ ERO8/ 0555&85(d J= 10HZ 1H)3.15(s,3H)

Tle,SiO, ,Rf 0.35(ethyl acetate/cycliohexane(1/1))

Example 2
3-(4-Methanesulfonyl-phenyl)-2-(4-methoxy-phenvyl)-pyrazolo(1,5-blpyridazine
25 i) 2-(4-Methoxy-phenyl)-pyrazolo{1.5-bijpyridazine-3-carboxylic acid methyl ester

Diazabicyclo[5.4.0Jundec-7-ene (22.76ml, 2eq) was added dropwise to a
solution of methyl 3-(4-methoxy-phenyl)-prop-2-ynoic acid' (14.46g, 76mM) and
1-amino pyridazinium iodide? (2eq) in acetonitrile under nitrogen and stirred for
6h. Purification by chromatography on silica gel eluting with toluene, then
30 toluene:ethyl acetate (9:1) gave the title compound (2.76g) as a brown solid.
MH" 284
1H NMR (CDCl,) & 3.87 (3H, s) 3.9 (3H, s) 7.0 (2H, d, J=9Hz) 7.25 (1H, dd, J=9
& 4Hz) 7.90 (2H, d, J = 9Hz) 8.45 (1H, dd, J=4 & 2Hz) 8.55 (1H, dd, J=9 & 2 Hz)
_ Ref: ' J.Morris and D.G.Wishka, Synthesis (1994), (1), 43-6
35 Ref: 2 Kobayashi et al Chem.Pharm.Bull. (1971), 19 (10), 2106-15



“dried (Na2S04), and concentrated to give the title conpound as alduMARs @002
(2.1 g, 93¥Q99/WPp0 323, MH 321 1 H NWR (CDC13) 7.9 (2H, m RCBEP®B/SSSsd, J

- 10Hz); 7.45 (1 H m; 7.1 91 H td, J 85 &2 Hz); 6.78 (1L H d, J ICHz);
4.1 (3H, s) w) 17

6- Di f | uor omet hoxy- 2- (3-f 1 uor o- phenyl Lpvrazol ol 1. 5-b] pvri dazi ne Portions of
3-brono-2-(3-fl uoro- phenyl) 6- nethoxy pyrazolo[l 5- b]pyrlda2|ne (400nmg, 2.1

g total) wer gj a@%? .C

stirrer bar. PyT1dIT y q I
vi al s seal edb gviaetid® ed to 200 for 3 hours. The vials were all owed to coot

to t140 bef or%gﬁmrgoarﬁi(4-hmtn@t3t-phénylppyradlo[nIsab]pwﬂaatneta-c'a'i‘bb xyRS Uadid N9
m Xture was ex rgani c
ext 1 act s mes TRCIR] e518r.8 2Pl 304 ang FOURMT bARHELRA. S0t S678R L0r Y 485

t he 155des- brefluxgtheunderaniteogarovior s2h.i d The Ogooleti+- naigtiire Waiss asidifiet vweith

di | ved
et OSSO M S O 0 o
anmbi ent terrpe'fr’russs wes disselved in fAMF anshsedivmebicagoqnaladRi6780 81 3an) added,
2Lt 06l ave nacC Rt Ey L BROAEBUCLS (10865 1. 1) EOShuiSe. m’r’;‘ﬁﬂref%’lﬂﬁ
stirred for MOgsHECIGR WAL WES r#‘feé aﬂﬁa&ﬁoﬁgeﬁ tﬁ SSJ" &x Zetthat e
(200(r]|1rﬂf(bI was e w]géd‘.l cvvgaa¥cI ﬁﬁéwwiab) sortiertrhtédandothe re?daertak@ﬁ Q@ mndM%el
resi dual gum pHrifi 0 OpR} O exa
acetate (?1 1@85‘9 eﬁ%lﬁ*“srﬁ?a'“g}a\%%@? m géﬁ@g% ggdgd 38' ‘ggaé' >
60% . 25 M+ raéhahksulfordypenyiboBmdicS 8. 42{ 1adid d, J= 1 (3i42gy. 85 (1 I-hnd
‘;)8?2)177 ( Z8H{tétr5kz§& %ﬁﬁgﬁ!ﬁﬁds?ﬁtﬁt’g}péﬂadﬁnﬂﬁ) WEZ&W@ 77 %x{ﬁre S\R/as7 h%g’céd1 Jf'
3 Br ono- 6- di frefiex undenpitragen fog 1BhuseelpH e Rgurasinto walen and iextractegsintor otino
N- br ogg SUCC'dHe@tégz(xl%W TS cafBfed orga gHé!s@é‘Wéfre dried and concentr?ted

T s b s Sk A1 i o e

atQ”he
reacti on m xt(811§ gave, 8nloonedntration, Qhé?tlemg@d(@%g))asw@rmimwth

wat er (10X20%l)-l* le ne (20m), dried (Na2S04) and concentrated to give the
title conpou é solid 35 (293ng, 91 9% . M+ 359, MH 3561 357 0 4 MAR
2002 WO 991 12430IMR (BIASOySe3.255(381, ). T DNEH sBGEQSBﬁZHJdHJ &.5 Hz) 186 )(1H, 88

(1 H o, g hs H'Y E)i s d J=s (1
g D|d1EI ugrgétmgié(%ﬁgugFéw# 9F§ﬁ£§%“%%@)fon% {Jw‘é ( ?

| - phenyl ) pyrazol oj 1. 5-bl pyri dazine To a stirred sol ution of
3-brono-6-di fl uor onet hoxy- 2- (3-f | uor o- phenyl ) pyrazol o[ 1, 5- b] pyri dazi ne

(286mg) in 3 was added 2N aq sodi um car bonate (10nl). To this
m xture was RigeEtHoxyephemassl(4anethan b id uu-‘- g1)-k razdld1 5-Blvwidaaing
tetrakgs triphen 4 POR e e o) ..' __t DHelb ture was
stlrré and ) 2 n-& I‘q u ;h{ ra& : d Zin- efll Ure Was

diluted with Mrb;al tabmmde (‘HGOrs{b)utmnd mh@H;QjﬁmZﬂ sehmt was \Mde toi Br(4-

t 10x30
Gt 5 M o S e
chl or of or m et(@A8a) dCGHzCls 9b-A0°% oThe F‘ﬁuﬁg “@ﬁﬂﬂfe fﬂ'niﬁ'ﬁlit then warmed to 0°
appropriate fairamstma aﬂcn%aoc»migmat IThe @eaction eniktureewashiadedalkaling With

whi I
'te 30° Hd ?faggum ca/?'bonate then acidified with hydrochloric acid (2M), poured into
water and extracted into CH,Cl,. The qrganic phase was dried, fitered and
concentrated to give the title compound (1.87g) as a yellow solid.

MH* 366
1H NMR (DMSO) 5 3.30 (3H, s) 6.80 (2H, d, J= 8.5 Hz) 7.30 (1H, dd, J =9 &
35 5Hz) 7.35 (2H, d, J= 8.5Hz) 7.60 (2H, d, J= 8Hz) 8.0 (2H, d, J= 8.5 Hz) 8.20

(1H, dd, J = 9& 2Hz) 8.55 (1H, dd, J = 5& 2Hz) 9.75 (1H, s)



‘MH+ 434 1 H NVR( CDC13) 8 8.02 (1 H, d, J 9Hz); 7.95 (2H, d, J .7 .
(1 H d, 9Hz): (20 7.52)(1 H) t,(J 70Hz); 7. 32)(3H rr)( 7.08 (1 homhAReZUB?

(1 H d, Ww®skp3e3. 15 (3H, s) Biological Data Inhibitory acﬁd%ﬁggmgggl nst
human COX-1 and COX-2 was assessed in COS cells which had been stably

transfected with cDNA for human COX-1 angg human 25 COX-2. 24 Hours prior to
experinment, COS cells were transferred fromthe 175cnR2 flasks in which they
were grown, onto 24-well cell cuI ture plates using the fol |l ow ng procedure.
The i ncubatiQ ) N
suppl ement edii U Az AZINe| n
(100 | (lle ][ﬂ ). 4-53-(4>N€thnnewlfdr@¢mﬂeﬁt/0) chﬂ[ﬂﬁ-blwmdéﬁﬁﬁwwﬁmdwa%mmg.
renove ro e S
ppr oxi mat ol 62 BabeBiarEc (1) Bhd BreSaibdy paltishBls Repdh M ABRDA LGOS
added to thewefeabeated akl uthdﬂ’lnlkogelawrnbﬂm Jiher cnled meadiiz®) mpduteswaer e
t hen &i nsed \

Femovad and ?ﬂ*e'ﬁ@ﬁ%%k%‘ﬁ%@ﬁ%' i%'.ﬁﬁcugié‘m’a?%%‘é“@%“ , "The HRRNE phase
cel | s becamewWascalipeledadried @nd rurified bk chremategsarhyde ivecthe iishcampoung

t he i ncubat (‘a@é@réa}ﬁ%@mﬂded in 10nl of fresh incubation nmedium The
contents of Oggfﬁ was WD 99/ 12930 26 0 4 MAR 2002 PCT/ EP98/ 05558

transferred Oml sterile container and the vol une of incubation
medi um subsetidNMRYDM8O) ¥p1.45 (B0 tLi=7Hz)13.te(BHss)s4dn2Hoy, agHp) P87t (2dH,

into ach wel | J2 I T Qdt e

pl aceg I n an‘ﬁl nc%gﬁp Cs\:gjlilé’ 8@ ‘J/ al r&lédﬁ&? (g\F/iéFn“fm%HE??@n@?{é hg rg &2
flask of celHz) (W96e(2H 8.Hz) §.80 (il dd, d FE& 2Ha) grﬁﬂ (iF g, Ji= é&lﬁ'ﬂl)/er e
conbi ned before being dispensed into the 24-well plates. Follow ng the
overni ght incubation, the incubation nmediumwas conpletely renoved fromthe
24-wel |l cell culture plates and replaced with 250A fresh DVEM (37C). The

t est conmpounggampBles4 made up to 250x the required test 10 concentratlon in
DMSO and wer t h I :

m xed gent| “
95% ai r| 5% Go

(7504, vas. o TN siaﬁmg%wm%c L.3-capboxylic

concentratio v e Ooat oo T or a1 Tet
m nutes, 15 M@_mmﬁ_the i ncubatlon medi um was renoved from each wel | of

the plates a t "?% a 2
(PGEFZ)) | evel ggucg|t2{&gx€éarbgmﬂég§§léﬁb#ﬁbﬁ?m¥a§ or s%ot enc 9}?% t %ga?gst
conpound wasp@ilenw@wﬂ sstigring @OT%I(é‘émI)V\?Nth Qrammnn%rr% forha further 20

concent r at i omirfftes NeTRENFSILLIGN MRS ptffed ContBhice ~Z20DnIPERY Néit amtie the aget he

o o oriets - Shcioind Whls <o e Yiardh . skl il Akt g
yal ues for |dlbsdﬂVEd Gm DMECAR0MIaN Theoldtiove wasodried oeer 4Ar mobrgievesdforaf.5t he
35503 ( 11 3> T rS00HEyd Yo added Bl &gt of HirbttyiihiByriihzind™ (2 6g) in <10
0006(i v) 0. 44®9b®mmem§r@6(>’§imnmnd the seagtiomstived At apamtemperature for 20h.
The intermediate salt was isolated by filtration as light brown crystals (3.87g),

25 suspended in acetonitrile (100ml) and methyl 3-(4-fluoro-phenyl)-prop-2-ynoic
acid (2.02g) added. 1,8-Diazabicyclo[5.4.0Jundec-7-ene (2.1ml) was added
dropwise and the reaction was stirred at room temperature for 20 hours. The
resulting crystalline precipitate was fiitered off, washed and dried (770mg).
Concentration of the filtrate gave a second crop (430mg). The residues were

30 partioned between water and ethyl acetate (100mi each) and the aqueous layer
was extracted with ethyl acetate (20ml). The combined organics were washed
with water, brine and dried. Removal of solvent gave a brown oil which was
purified by flash chromatography on silica (300g) eluting with cyclohexane / ethyl




" 1. Compounds of formula (I) and pharmaceutically acceptable derpvl'atMARegﬂuz
t hereof i WORYIRRO 5 10 15 R is hal ogen, C-.~al kyl, C~_sal koRGIEPI8/05588k oxy

. substituted by one or nore fluorine atons, or QU CH2) ~NR4Rb; R and R2 are

| ndependently sel ected fromH, C-.ealkyl ,18C~. sal kyl substituted by one or
nore fluorine atons, C-.sal koxy, C,.shydroxyal kyl, SC, sal kyl) C(OH,

C(O G . eal kyl, C~ sal kyl sul phonyl, C~_sal koxy substituted by one or nore
fluorine ato 2)

(CH2) " SC~. sal f c}o N 4R6%'ah'h'“11er ﬁﬁﬁi&%w g%mtaﬁ'g{q@”ﬁ'&g g fhiee crops
4-position arY!PrP§Q'i'&tP'BQ€r§° giye F%BLEQ@DEP_Q‘ A4%9) s a BQ'@b@!M"k%ﬂ"gul phony! ,
C~. ~al koxy syt gigt ed by one or nore fluorine atonms, Q CH2)"C02C-. sal kyl,

O o o N (RN B ot ) 43R (L et B B Fodogm,

or, tofether 881 1kihe, J1|=t‘r(h‘vj;3)n atomto which they are attached, forma 4 -

8 menbered I d

o, mertoer 0 SRt kWofihier i ClestlyPSodap PO M7 g8 ol 2 ed 1
or ot e 11 uorRefe’ BeginG. &, @(M)mmmscmméycm%& Kyﬁbmﬁo«w

C~. ~al koxy substituted by one or more. fluorine atons, O(CH~ ~C02C-. ~a| kyI

Q( CH2) ~SC~. ~gjiky! , e QAR S
C~. ~al kyl , C~3al X
atons, or O GMERAZNRA=EDIDNIAAL MAR 2e02 28

met hyhoor NHA rméktmadoﬂﬂw@rz(uﬂdertﬁpdeml)-ﬁ (avejaynm) p9fa)zold[9@-gynaailhelﬂle

i ngs “and . eviodil atid sl &sflt' GA%E pordblih cofelE (FSURG). Y ifac

F, nethyl, C{4@mlkang waterQCdral) was stir@d antifhdied Rindies refiudh{dr 20 pdursyinder

OCHF2, O(CH2

GO NRARS of mﬁ:@%w%%%m#%@&é@ g RN 50l Bariphel) thiween
al so be H, Rethy agetate (ﬁgmﬁaanwwaier wm T@ﬁ@woa&sdawwamwﬁedﬁo pH1
toget hgr wtf(zmmlatﬁooaeébl Wastﬁlté‘}ﬁtic@fft h%g?%‘aédlﬂc“ﬁdm&tﬁfé%ﬁﬂ% ‘sofid 10

menbered satudrated rin nis as c inclaiml
or 2 wherei n (k0g3, FOdKE’%" éﬁ?ikr&@f'aéﬁ (@57@891@53@ mQQdWSSﬁ §higred ratyfpem

fluorine at ortém Bratufe Gor #IHaUrs Ul TR@actibr. waé ksoUred Uipsd IWatbeqwarm)nanar

or rore 11 uoRHl °€§do$féh i acpates iRl e comi éq?a%“tﬁﬁértsﬁvhe*eﬁwﬁﬂz
5. Conpounds veaiec(&ﬂmbdbnm@@rm))ndneﬁ aridacomcantiated. Vither EsultiRgi snlldt(1t01‘55g3

O (883 11 OMEF 358 98NS (bineBinHRRABAGYI 2 Bofbill TS, r’(gé}%g?“%éﬂi%

clains"1l to
7. carbonate (740mg) and tetrakls(trlphenylphosphme)palladlum(O) (175mg) were

2- (4- Et hoxy- pifgreyl én@hé?t Eﬁééleﬁit'ﬂ gRYat riafaR bm&r(%mlé)[énémﬁlé}ymsﬁﬂ)zfdie
e-Difluor Qmﬂf&nég ']the rggcr:t?o was ur%d(lﬁtonala;]ernaer%' ext(?'ggted wn?rmétlm B a%a e ol
1, 5-b] pyri da
(3x50ml). The combined extracts were dried and the solvent removed to give a
25 brown solid. This was purified on silica (300g) eluting with cyclohexane, ethyl
acetate (1:1) to give the title compound (0.713g) as a yeliow solid.
MH" 414
1H NMR & (DMSO) 2.65 (3H, s) 3.28 (3H,.s) 7.20 -7.30 (3H, m) 7.55 (2H, m)
7.62 (4H, d, J = 8.5Hz) 7.95-8.05 (3H, m)

30 (i) 2-(4-Fluoro-phenyl)-6-methanesulfonyl-3-{4-methanesulfonyl-phenyl)-
pyrazolo[1.5-b]pyridazine
A suspension of 2-(4-fluoro-phenyl)-3-(4-methanesulfonyl-phenyl)-6-
(methylthio)-pyrazolo[1,5-b]pyridazine (60mg 0.145) in ‘MeOH (5m|) and water
(2ml) was stirred with oxone (196mg 0.32) for 20 hours. The resultmg solution
35 was poured into water (50ml) and extracted with chioroform (3x20mi). The




and pharmaceutical ly acceptabl e derivatives thereof. 8. A process for the
preparation of conmpound of formula (1) and 25 pharmaceutical ly agdepmgRo?2802
derivati vewoldegesof as defined in any one of clainms 1 to 7, pijedbsiossss
conpri ses: 29 (A) reacting a conpound of formula (I11) R5 or a protected
derivative thereof, with a conpound of fegmula (I111) or a protected
derivative thereof; or (B) where R3 represents C~.salkyl, reacting a
conmpound of formula (IV) RS (IV) Ror a protected derivative thereof with

an oxidising agent; . or {C) where R is G salkvlsulphonyl ~ oxidisin
conmpound of ﬁ?ﬂﬁm‘ﬁd (ﬁ%}'{aﬁlsowefﬁrd’%?dpﬁa?gl?‘?eﬁ?' i@gfqv\?g: P\Wéz&ﬁ{'mg\ﬂ?ihﬁ
0 4 MAR 2Q2 rasidue from methanol gave the fitle compound (60mg) as a white solid.

MH" 446
1H NMR (DMSO-dse) 8 3.34 (3H, s) 3.63 (3H, s) 7.33 (2H, t, J = 9Hz) 7.62 (2H,
5 m) 7.68 (1H, d, J = 8.5Hz) 8.04 (1H, d, J= 10Hz) 8.52 (1H, d, J = 9H2)

TLC SiO, Hexane:Ethyl acetate (1:1) Rf 0.24 UV
Example 5
2-(4-Difluoromethoxy-phenyl)-3-(4-methanesulfonyl-phenyl)-pyrazolo[1,5-
blpyridazine

10 Sodium hydride (48mg, 60% disp. in oil, 1.2mmol) was added to a solution of

4-[3-(4-methanesulfonyl-phenyl)-pyrazolo[1,5-b]pyridazin-2-yl}-phenol  (200mg,
0.55mmol) in anhydrous dimethylformamide (5ml). Bromodifluoromethane gas
was gently bubbled through the solution for 20min, then diluted with CH,Cl,
(30ml). Aqueous workup followed by chromatography on silica gel with
15 CH,Cl,.ethyl acetate (3:1) as eluant then chromatography with CH,Cl,:ethyl
acetate (10:1) as eluant gave the title compound (63mg, 28%) as a white solid.
MH" 416
NMR (CDCl,) 6 8.38 (1H,dd, J=4Hz), 8.01 (2H, d, J = 8.5Hz), 7.94 (1H, dd, J= 9
& 2Hz), 7.65 (2H, d, J 8.5 Hz) 7.57 (2H, d, J = 8Hz), 7.10 (3H, m), 6.87 - 6.27

20 (1H, t, J=7.4Hz) 3.15 (3H, s)
Example 6
4-[2-(4-Ethoxy-phenyl)-pyrazolo[1,5-blpyridazin-3-yl]-benzenesulfonamide
i) 2-(4-Ethoxy-phenyl)-pyrazolo{1,5-b]pyridazine-3-carboxylic acid methy! ester
Diazabicyclo[5.4.0Jundec-7-ene (1.47ml, 2eq) was added dropwise to a solution
25 of methyl 3-(4-ethoxy-phenyl)-prop-2-ynoic acid (1.0g) and 1-amino pyridazinium

iodide? (2.19g) in acetonitrile (10ml) under nitrogen and stired for 5h.
Concentration and aqueous workup gave the title compound (1.2g) as a sticky
brown solid.

MH" 298

30

ridazine-3-carboxylic acid
A mixture of 2-(4-ethoxy-phenyl)-pyrazolo[1,5-b]jpyridazine-3-carboxylic acid
methyl ester (1.2g), ethanof (10mf) and 2N sodium hydroxide (10ml) was heated
to 80° for 1.5h. The mixture was allowed to cool and acidified to pH 1 with 2N




- (D) where R is C,.sal koxy substituted by one or nore fluorine aQCM&R 2002
reacti ng woedh of fornul a (VI) R O- (VI) or a protect edPEEEPBASFBe

t hereof with a hal of | uoroal kane. 5 (E) interconversion of a conmpound of
formula (1) into another conpound of for@fla (1); or (F) deprotecting a
protected derivative of conmpound of fornula (1); and optionally converting
conpounds of formula (1) prepared by any one of processes (A to (~ Into
phar maceut | clydfodihe @Rl eTHSrtﬁléaédd% d‘ﬁfa%CI% lat By fi a?ilaﬁré%%waéond
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accept abl e de(?ngﬁlgl \6@ e)hereof as defined in any one of Claims 1 to 7 in
adm xture w t\yHO840r nore physiol ogically acceptable carriers or
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h ' b,
Qa1 o P REREPRE eRasfoARhUfy)- ﬁiFa%“'oJﬁ%Q@&@ﬁ?ﬁpb% PRbRIR: Pheid
of a condmdmmmgath@dr_aeuwainadedGmmgm so@diumhicarbonaie d7 10mg) an D_MF
The use of a (g ﬁﬂ})go?%segr@effmﬂ'@ (A)fuﬂheﬁqaaﬁﬁfygSPN-io%hh&c ﬁﬁrﬁ&@(ﬁ@n‘i‘g? was

derivative thereo in th conltlonls

lef 1 ned | al
i nf | ammat or y afdask aad stirring: coptinued % Agreos WorKEP JJave a8 sk brewarsolid

fornuhe (1) GihighRiae ?&ﬁﬁéw%PE With Aidiablometpaneadd BRiahhe e Ic_;aﬁe JRé itined
in any one of Clains i nhi brtor

to ?2.in I nat.i o th odi um channe
for the mnufm?séqq’fépgﬁéﬁpwg %93&@2%}9 fﬁj)treat nent of pain. 5 14.
The use of a MHIfpP86Hd of formula (1) or a pharmaceutically acceptable
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MH"* 395

NMR (CDCL,) & 8.32 (1H, dd, J=4 & 2Hz), 7.97 (2H, d, J=8Hz), 7.89 (1H, dd,
30 J=0 & 2Hz), 7.54 (4H, m), 7.04 (1H, dd, J=9 & 4Hz), 6.88 (2H, d, J=0Hz), 1.43

(3H, ; J=7 Hz) -

Ref: ' R. Miyaura et al J.Org.Chem.,1995,60,7508-7510.
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. 101 3N @10%(&()-@@10%(&() 109%& (), LH *10% (& ()" y810%& ()~ 10
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11 Ké- 810% (& ()-18° @L0% (& ()-! F@BLO% (& ()-3MO% & ()-! . @10% (& ()-
8 @LOWIE () kKM A<E! " 111 Fs6- B10%(&(& ()- 11 10 & ()-, /104 & () -

* - &109%& () -!

11189- &10%35&"5 1005 T8 v 2

10(3: ! 10% & @—”h&iﬁﬁlﬂ MK @10%& ()-S100G& ()-! 10%G& ()-|

10968 () - 41o%mmazaiuaﬁae[&mme@?—énet(ﬁr}mﬁms ‘added t6.@Gticfsd, chilled, mixture

“uiose: () s AsAORS HeniP ko g ey BEEL 7ol het-pinggmphon

8&10%&' §) -, & pyvidazin-1-ivmgmesitylene | fuiphoaater(4. ﬁggkun acetonitrile (80ml) and the
9409 () - L10%Kixfure ks BaHRat 0 fdriféur(thehlafémblent teperétu o8 hours.
The mixture was concentrated in vacuo, and partitioned between ethyl acetate
(150ml) and water (150ml). The aqueous phase was separated and further
extracted with ethyl acetate (2x100ml). The combined organic extracts were
10 washed with water (2 x 50ml), brine (25ml), dried (MgSOQ,), filtered and
evaporated in vacuo to give a solid which was triturated with anhydrous ether:
petroleum ether (1:0.5) to give the title compound as a brown solid (2.4g, 53%).
MH" 302
1H NMR (CDCl,) 6 12.8 (1H, br s); 8.4 (1H, d, J 10Hz) 7.7-7.6 (2H, m) 7.42 (1H,
16 q,J 8 Hz)7.15 (1H, td, J 8 & 3Hz) 6.95 (1H, d, J 10Hz) 4.1 (3H, s) 3.88 (3H, s)

(iv) 2-(3-Fluoro-phenyl-6-methoxy-pyrazolof1.5-blpyridazine-3-carboxylic acid
2N sodium hydroxide (50ml) was added to a solution of 2-(3-fluoro-phenyl)-6-

methoxy-pyrazolo[1,5-bjpyridazine-3-carboxylic acid methyl ester (2.3g) in
20 absolute ethanol (50ml) and the resulting mixture heated to reflux for three

hours. The cooled reaction mixture was poured slowly into a stirred solution of

2N hydrochioric acid (300ml). The resulting suspension was stirred at ambient

temperature for 1 hour then filtered and the filter cake washed with water and

dried in vacuo at 60° to give the title compound as an off-white solid (2.0g,
25 91%).

MH"* 288

1H NMR (DMSO) 6 8.45 (1H, d, J 10Hz); 7.67 (2H, m); 7.5 (1H, q, J 7THz); 7.3

(1H, td, J 7& 2Hz); 7.21 (1H, d, J 10Hz); 4.0 (3H, s)

30 (v) 3-Bromo-2-(3-fluoro-phenyl)-6-methoxy-pyrazoio[1.5-b]pyridazine
To a stirred solution of 2-(3-fluoro-phenyl)-6-methoxy-pyrazolo[1,5-b]pyridazine-
3-carboxylic acid (2.0g) in anhydrous DMF (20ml) was added n-
bromosuccinimide (1.78g) and the resulting solution stired at ambient
temperature for 3 hours. The reaction mixture was diluted with ethyl acetate
35 (800ml) and washed sequentially with water (10x100ml) and sat. brine (25ml),
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(400mg, 2.1g total) were placed in individual Reactivials equipped with a
10 magnetic stirrer bar. Pyridine hydrochloride (10eq) was added to each vial, the
vials sealed, and heated to 200° for 3 hours. The vials were allowed to cool to
~140° before opening and the contents poured into ice/water. The resulting
mixture was extracted into ethyl acetate (3x100ml) and the combined organic
extracts washed with water (7x75ml), dried (Na,SO,) and evaporated to give the
16 des-bromo phenol as a brown solid (1.0g, MH"* 230). This solid was dissolved in
anhydrous DMF (10ml) and sodium hydride (60% dispersion in mineral oil,
200mg) added portionwise. After stirring for 20 minutes at ambient temperature
the solution was transferred to a small cooled autoclave and
bromodifluoromethane (5ml, xs, condensed at -30°) added. The autoclave was
20 then sealed, allowed to warm to ambient temperature and stirred for 36 hours.
The resulting solution was diluted with ethyl acetate (200ml), washed with water
(10x20ml), dried (Na,SO,), concentrated and the residual gum purified by flash
column chromatography with cyclohexane:ethyl acetate (4:1) as eluant. This
gave the title compound as a solid (652mg, 60%).
25 MH" 280 MH" 278
NMR (DMSO) 5 8.42(1H, d, J= 10Hz) 7.85 (1H, d, J 8Hz) 7.78 (1H, t, J 70Hz)
7.55 (1H, q, J 8Hz) 7.38 (1H, s) 7.25 (1H, m) 7.17 (1H, d, J 10Hz)

30 N-bromo succinimide (195mg) was added to a solution of 6-difiuoromethoxy-2-
(3-fluoro-phenyl)-pyrazolo[1,5-b]pyridazine (251mg) and sodium bicarbonate
(185mg) in anhydrous DMF (10ml) and stirred for 18h. The reaction mixture
was diluted with ethyl acetate (300ml) and washed with water (10x20ml), brine
(20ml), dried (Na,SO,) and concentrated to give the title compound as a solid
35 (293mg, 91%).
MH"* 359, MH™ 356/357
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carbonate (10 o this mlxture was added 4-methanesulfonyl-phenylboromc

10 acid (180mg) and tetrakis triphenylphosphine palladium (0) (34mg). The
resulting mixture was stirred and heated to reflux for 18 hours. The cooled
reaction mixture was diluted with ethyl acetate (300ml) and the organic solution
washed with water (10x30ml) and brine (30ml), dried (Na,SO,) and evaporated
to give a gum which was purified by flash column chromatography with

15 chioroform:ethy! acetate (50:1 to 5:1) as eluant. Combination of appropriate
fractions and concentration gave the title compound as an off-white solid
(132mg, 37%).
MH" 434
1H NMR( CDCl,) 6 8.02 (1H, d, J 9Hz); 7.95 (2H, d, J 10Hz); 7.58 (1H, d, 9Hz),

20 7.52 (1H, t, J 70Hz); 7.32 (3H, m); 7.08 (1H, m); 6.9 (1H, d, J 9Hz); 3.15 (3H, s)

Biological Data
Inhibitory activity against human COX-1 and COX-2 was assessed in COS cells

which had been stably transfected with cDNA for human COX-1 and human
25 COX-2. 24 Hours prior to experiment, COS cells were transferred from the
175cm? flasks in which they were grown, onto 24-well cell culture plates using
the following procedure. The incubation medium (Dulbecco’s modified eagles
medium (DMEM) supplemented with heat-inactivated foetal calf serum (10%v/v),
penicillin (100 IU/ml), streptomycin (100ug/ml) and geneticin (600pg/ml)) was
30 removed from a flask of confluent celis (1.flask at confluency contains
approximately 1x10” celis). 10ml of phosphate buffered saline (PBS) was added
to the flask to wash the cells. Having discarded the PBS, cells were then rinsed
in 10ml trypsin for 20 seconds, after which the trypsin was removed and the
flask placed in an incubator (37°) for 1-2 minutes until cells became detached
35 from the flask. The flask was then removed from the incubator and cells
resuspended in 10ml of fresh incubation medium. The contents of the flask was
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I AS&10%hah&l 37°C) The test compounds were made up to 250x the required test

10 concentration in DMSO and were added to the wells in a volume of 1ul. Plates

were then mixed gently by swirling and then placed in an incubator for 1 hour

(37°C, 95% air/5% CO,). Following the incubation period, 10ul of arachidonic

acid (750uM) was added to each well to give a final arachidonic acid

concentration of 30uM. Plates were then incubated for a further 15 minutes,

15 after which the incubation medium was removed from each well of the plates

and stored at -20°C, prior to determination of prostaglandin E, (PGE2) levels

using enzyme immunoassay. The inhibitory potency of the test compound was

expressed as an [Cg value, which is defined as the concentration of the

compound required to inhibit the PGE2 release from the cells by 50%. The

20 selectivity ratio of inhibition of COX-1 versus COX-2 was calculated by
comparing respective 1Cs, values.

The following I1C5, values for inhibition of COX-2 and COX-1 were obtained for
compounds of the invention:

Example No. COX-2: IC5(nM) COX-1: ICsy(nM)
1(v) 35 >100,000
2(ii) <10 3,880
3(3ii) 3 >100,000
4(iii) - 370 - >100,000
5 21 >100,000
6(iv) 0.44 3828
7 (viii) 16 >55,200
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5 R° is halogen, Ci.calkyl, Cs.calkoxy, Ci.calkoxy substituted by one or more
fluorine atoms, or O(CHz),,NR"RE’:
R' and R? are Independently selected from H, Cq.alkyl, Cy.salkyl substituted
by one or more fluorine atoms, Ciealkoxy, Ci.ghydroxyalkyl, SCs.salkyl,
C(O)H, C(O)Cs.salkyl, Cs.ealkylsulphonyl, Cy.galkoxy substituted by one or
10 more fluorine atoms, O(CH2)nCO2Cs.salkyl, O(CH2)aSCi-calkyl, (CH2).NR'R®,
(CH2)nSCyealkyl or C(O)NR‘R®; with the proviso that when R® is at the
4-position and s halogen, at least one of R’ and R® is Cs.galkylsulphonyl,
Ci¢alkoxy substituted by one or more fiuorine atoms, O(CH2),CO2Cs.salkyl,
O(CHz)nSCr.ealkyl, (CH2)sNR*R® or (CHz)nSC1.salkyl, C(O)NR*R®;
15 R® is C,.ealkyl or NHz;
R* and R® are independently selected from H, or C,.salkyl or, together with
the nitrogen atom to which they are attached, form a 4 - 8 membered
saturated ring; and
nis 1-4,
20
2. Compounds as claimed in claim 1 wherein R° is F, Cy.salky), Cy.salkoxy,
Ci-salkoxy substituted by one or more fluorine atoms, or O(CH.).NR*R"; R' Is
Ciaalkylsulphonyl, Ci.4alkoxy substituted by one or more fluorine atoms,
O(CH2)nCO2C1.salkyl, O(CH2)nSCialkyl, (CH2)nNR*R®, (CH2)aSCi.alkyl or
25 C(O)NR*R® or, when R® is Cy.aalkyl, C1.aalkoxy, Cy.3alkoxy substituted by one
or more fluorine atoms, or O(CHz):NR*R®, may also be H; R? Is H; R® is
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when R° Ci.salkoxy or Cysalkoxy substituted by one or more fluorine atoms,

15 may also be H; R? is H; and R® Is methyl or NHz.

5. Compounds as claimed in any one of claims 1 to 4 wherein R? is at the 3- or
4-posltion of the phenyl ting.

6. Compounds as claimed in any one of claims 1 to 5 wherein R’ is at the
6- position of the pyridazine ring.

20 7. 2-(4-Ethoxy-phenyl)-3-(4-methanesulfonyl-phenyl)-pyrazolo[1,5-b]pyridazine;
6-Difluoromethoxy-2-(3-fluoro-phenyl)-3-(4-methanesulfonyi-phenyl)-
pyrazolo[1,5-b]pyridazine;
and pharmaceutically acceptable derivatives thereof.

8. A process for the preparation of compound of formula (I) and
25 pharmaceutically acceptable derivatives thereof as defined in any one of
claims 1 to 7, which comprises:
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(A) reacting a compound of formula (1)

Hal

x 7/ (")

RO

or a protected derivative thereof, with a compound of formula (1lI)

H’O,S—QB(OH)Z (ny

5 or a protected derivative thereof; or
(B) where R represents Cy.galkyl, reacting a compound of formula (IV)

RS

(V)

or a protected derivative thereof with an oxidising agent; or

(C) where R'is Cy.galkylsulphonyl, oxidising a compound of formula (V)

W)
10

or a protected derivative.

(007 YVW % 0



"10% & ()-& Y 10% & ()- Y& 10% & ()- ] cl}|[:eZO $j YOfS 10% & ()—TYOfS
109 ()-m YfS 10% & ()-m YfS 10% & ()-n& Y)10% & ()- Y" 04 MAR 2002
“10% & ()-}|[>10101"'1-10%"'1& ()- 1'10%'1& ()-@Y7 10% & ()- YO 10% & ()-&
YOyf, - 10% & ()- Yyf,- 10% & ()-a2bAQIOI' | Y $10%& ()- Y4 $10%& ()-
$10909(9& ()- YF 10% & ()- Y&Y10% & (A% 101" 1101'12N] |[: AOLOl

B% $10% (| & ()- @3F% 10% (! & ()-z 3!'110% & ()- YO$10%& ()- $10%Y Q& ()-
*$10%(d& ()- B'vU41l YF1098(& ()- YF Z1098(& ()- Y@O0Y8(& ()-10(10(10(
t/&10% & ()- Q0)$10%& ()-@$h|[:vU4l Y YI (1098(& ()-Y Y %4109B(& ()-Y
10% 8(1& ()-f Y10%& ()-f Y31098(& ()-. Y109B(& ()-gl m [: Ul Y
YL61OC(V<8(&'(%)(DY where ﬂ(i%;s( Srsalkowy \SL&@%@Q% éné) 2%6%%&}{'8?5'”9 yatoms,
*1098( & () - reXih0% &iddrol bRREUTE TVIYYA 0% & () - Y108( 108( 108(

f@-1098( & (')eix?@%%%@gc’('%ﬂlo%(g Y- Y y>1008(& ()- % |[:na@ Y
YSg109®@* & ()-3 YS310%*& ()- Y109%* & ()- gfyl09%®* & ()- Y109%@*& () -

YYL: 109@* & ()-: 0| [: na@ pPoR Y4RyD?* D& (BH Y| ) %A09%@*& ()- f#YA0% ?*;
& ()-- YL0%*& ()- YF109%@*& () Gh()-72Y81 Y109 & ()-- r10%

& ()--10?*10?*10?* @ 10%*& () N)- Y T %0%& ()--kf|[:zY81

1 $10% ) {& ()- @ 0$10%)) & ()-S YV$ - 33109 & ()- 110%))& ()-
Yy&10% & ()-3f |[:zY81 1$10%)Li& ( "s0$10% & ()- *110% & ()-f?
YO&$$109&' ()-- ! &$$10% ) { & ( S ){& ()-@Normal " "Heading 13]c"
"Headi ng 23] c¢" "Headi ng 33] & g gi ng 43] c" "Headijpg 53] c" "Heading 63]c"
"Headi ng 73] c" "Heading 83]c" "Fseding 93]c"A "Default Paragraph Fontt=
n) <2; DEKOMACyl <uF}j  "$&(*, ! X5LxTh_| Ixc\4. u>Z"z# _,}.1=5

| @GKANNPRRYUZZ/ Ay a8hYdf | ol S\ o/ 2 " f 6Times Ne
gﬁ:;nAri al Cotfr% 8f° Rﬁ%dﬁgﬂg'éﬂ(':%ﬂ?%%%%%gﬁﬁﬁfGATQQ&%EW] } s T
| " #$YR' () *+, - 0123456789 ; ,
<=>T@\BCDEF Q)] Kitefvongastan vk zpmpouratidermgH) (0 intogarthen sampayna.of

| " HSUR () * +, nﬁ'{% 789: :

<=>?@\BCDEF(£3I STUVWIKYZ[\ ] ~_"abcdef ghi j kl mopqgr st uvwxyz{| } ~

| " #SYR () *+, -,/ Q123456789 ; L _

<=>? G\BCDEFGJ &EW%Q@MWF@]“?&B‘&%@? SprPRYRA ShEaMR My 21 | 3 -
and optionally converting compounds of formula (1) prepared by any one of
processes (A) to (F) into pharmaceutically acceptable derivatives thereof.

10 9. A pharmaceutical composition comprising a compound of formula () or a
phamaceutically acceptable derivative thereof as defined in any one of
Claims 1 to 7 in admixture with one or more physiologically acceptable
carriers or excipients.

10. A compound of formula (l) or a pharmaceutically acceptable derivative
15 thereof as defined in any one of Claims 1 to 7 for use in human or
veterinary medicine.

11. The use of a compound of formula (l) or a pharmaceutically acceptable
derivative thereof as defined in any one of Claims 1 to 7 for the
manufacture of a therapeutic agent for the treatiment of a condition which is

20 mediated by selective inhibition of COX-2.

12, The use of a compond of formula (I) or a pharmaceutically acceptable
derivative thereof as defined in claim 11 wherein the condition is an
inflammatory disorder.
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13.The use of a compound of formula (I) or a phamaceutically acceptable
derivative thereof as defined in any one of Claims 1 to 7 in combination with
a sodium channel inhibitor for the manufacture of a therapeutic agent for the
treatment of pain.

14.The use of a compound of formula (I) or a pharmaceutically acceptable
derivative thereof as defined in any one of Claims 1 to 7 in combination with
lamotrigine for the manufacture of a therapeutic agent for the treatment of
pain.

15.The use of 2-(4-sthoxy-phenyl)-3-(4-methanesulfonyl-phenyl)-pyrazolo[1,5-
blpyridazine or phamamceutically acceptable derivatives thereof in
combination with lamotrigine for the manufacture of a therapeutic agent for
the treatment of pain.

16.A pharmaceutical formulation comprising a compound of formula (l) or a
pharmaceutically acceptable derivative thereof as defined in any of Claims 1
to 7 in combination with a sodium channel inhibitor, in admixture with one or
more physiologically acceptable carriers or excipients.

17.A phamaceutical formulation comprising a compound of formula () or a
pharmaceutically acceptable derivative thereof as defined In any of Claims 1
to 7 in combination with lamotrigine; in admixture with one or more
physiologically acceptable carriers or excipients.

18.A pharmaceutical formulation comprising  2-(4-ethoxy-phenyl)-3-(4-
methanesulionyl-phenyl)-pyrazolo[1 ,5-blpyridazine or a pharmaceutically
acceptable derivative thereof in combination with lamotrigine, in admixture
with one or more physiologically acceptable carriers or excipients.

19.The use according to any of claims 13 to 15 wherein the individual
components may be administered either sequentially or simultaneously.



