; TUWWKKYe3e4N6TTl al VI Al BWN um-. - oo~ A SUBSTI TUTED TRI AZOLO PYR, | DAZI NE

PERI VATI VE, PHARMACEUTI CAL COVPCSI TI ONS MADE THEREFROM 5 The present
invention relates to a substituted i dazi ne de#Desémber 2002 t o
its use in therapy. |Vlore particudmmMWMMInmﬂmmnvention is concerned with a
particul ar substituted 1, 2,4-triazol o] 4,63wd] pyri dazi ne derivative which is
a GABANn receptor ligand and is therefore useful in the therapy of

del eteri ous nental states 10 Rece tors for the na or |nh|b|tory

neur ot ransnitter, AgSHBSERHIHEE AZENQ-RYRE] '
mai n cl asses:
i on channel et 1 . A j i i

the G protein I|nked receptor superfam |ly. Since the flrst cDNAs encodi ng
i ndi vi dual GABA: a 15 receptor subunits were cloned the nunber of known
menbers of the nannalian famly has grown to include at |east six oc

subunits, four units, thre units e 8 bun| , 0on s subunit
and two p°subuni ts%ﬁlqrﬁﬁﬁ'@%’qyﬁf}%o\é(fﬁga 6% 19 ﬁ@ugﬁvgftgﬁ%ﬁw&f) Qe _
receptor gene 32Pivhaik! dnd QPIEHEE 1S the Ege Mtleppmfcwﬂyltmﬂtvémﬂﬁ{ &t andi ng

of this Iigandgated ion channel) insight into the extent of subtype
diversity is sbné¢drnad mmheararylcglazwbsmutﬁilsl Bettriazno a8 -dlpsttidazine a

subunit, a ~3 subunit ni t cons itu ni frum r equi r epent
for forni ng adﬁﬁtvet“’mﬁaﬁt#ldﬁ& é%&rfef’%té’ﬁ éﬂﬂ"ﬂ’?stg& r? Pﬁ?@r HE
transfecting ¢hNAS 2T ddliRrivekBentds stdds cat ed above, 8, s and p subunl ts

al so exist, but are present only to a mnor extent in-GABAn receptor
popul at i bBs. St udi Eeceptore feptthermajoranhitdtory nealrpransomttey, glnenta-on

M crosco X concl ude .t hat,)) i ot h nbers of the and- i on
channel 1? )altm I ;?mlflﬁguﬁdﬂ? QQdM}' EE‘GFIE ¢ 3R tavq W%%ﬁt Q%&%A The
sel ection of 3bcdolLIAicRAe HomBbES &lthemfgaaaegacyd%tbeﬁaﬁnélr&me@famm

repertoire of seventeen allows for the possible existence of nore than
10, 000 pent amamido(2} ABASL rmapmr—fsr mhlclﬂ,m}?etmmlﬁoez»f the €opiiteat linked

Mor eover, this calcul ati i onal t would
be possi bl e i FeEPLOLFYRGH % %‘P ﬁ%‘ﬁﬁﬁt qg\%ﬁref&c? lgﬁwé ﬁﬁﬂéﬁﬂgh no
constrai p§s ( Ile@eptsheﬁeumymr@etohaa tROSRIMb& Ay Sndberd dreRBPt OF
conposed of five different subunits). 5 Receptor subtype assenblies which

do exi st incl M@mnmtmgsamﬂmtgasarﬁwsto larlude t)least(a2 payhunits-youp a2(3y1,
ab~33y213) ab~i a6(38 and . a4(38. S bt e assenbl | es con(iJ i ni ng an al
subunit are plséééﬁtts IS8 SURIDLS. gRe ﬁ& P&i’ Aa=Tils b PB‘tt E‘H? Pt o account
for over 40% GARAA receptors in the rat. Subtype assenblies containing
a2 and a3 subunits respectively 10 are thought to account for about 25% and
17% of GABAA r eceptAdtisough khevledie oSt ﬂpenasyefrﬂte Gs\B:zbmmeptmggare ab
subunit are expressed predom nantI i.n th oca and are

Chought 28 r eftBSBIEPABARS 200 CHBAN T o iutting of phisTieAn!
characteristi d%@Mtwametﬁd51mq% %Béaehespmw eldivéfifylia s@ﬂﬁé@jﬂﬁe of

a nunber of atory sites, one of which is the enzod| azepl ne (BZ
bi ndi ng site. edhnky dﬂgbt fitthag been ondigsateddhab s ceshhhmit cal Pofubiumat aBAny

recept or nodul aiﬁlry sites) and is the site through i ch anxi ol ytic drugs
such as di aze& aﬁdcweﬁgt@p%ekmuw@ﬂwém%t or fgrpyng & Flici oni ng of
the GABA ~.re S
hi storically gﬁﬁ%ﬁ etc %(%totrté%{) b @%g%%élgﬁg‘ggrgoﬁg%% gg}s\f;%y/gf

radi ol i gard biiath dSthsstAldh&hcat'EﬁeltBZé &;ubampe shbaniteadssadet) hu dre

phar macol ogi cal | y equivalent to a GABAA receptor conprising the al subunit

i n combi nat i oPr@Fert faﬂYSOS’UBmﬁrte’@ﬁHt WG@#ﬁsrqcsptﬁé’%dﬁtla%ndant GABAN

recept or subtype, i 1 GABANn
ﬁalluﬁtes.[om 8%\1%89 sfzg an%%ﬁﬁ%féa&t%ﬂ? tel&% (ﬂ’t %gc

receptors in the b naj or ions” are and’

a3~3y2/ 3 subt )daﬁeludl%ethlelte btﬂib'i‘ﬁn@mhéis ofughe lw@gaMtlahwhanhur £aheﬂv35% of
the total GAB A4 receptor repertoire. Pharmacol oqgi cal l'y this conbination

appears to be t&zqmatmeeGAHPe« mep@zzexgﬁtswwen&@naeﬁ Pran. fi‘ﬁ@tﬁeéep;ﬂqn efiat

radiolig b|nd|n i ncl taln
25 cont SPf ng ledri sl b AR b Rutattc BB KESpEIE Al AR BB | pes
has hither 10 for ﬂn@ﬁ&@ﬁ@@rex@&@ace afﬁt%e@tumheafooq%;euﬁeripstﬁiu&ltCl ently
sel ective agonists or antagonists were known. is now believed that

agents acting as BZ agonists at al ~iy2, a2(3y2 or a3(3y2 subunits wll

possess desirabl e anxiolytic properties. Conpounds 5 V\/mmmmmm ators
of the benzodi azepi ne binding site of the GABAA r ecept or MWHMMS BZ
agoni sts are referred to hereinafter as "GABAn receptor agonj ?,

al -sel ective GABAA receptor agoni sts al pi dem and zol pi dem are cli ni cal |y

prescrl bed as hypnot| c agents sug_gestl ng that at Ieast sone of the

S o, D T I A~ o, o, - [F—



15 or inverse agonists at al mght be enployed to reverse sedation or
hypnosi s caused by al agonists The conpounds of the present invention,
bei ng sel ective |igands for GABA~ receptors) are thereforéDgeemlss 2082t he
treatment and/or prevention of a variety g; di sorders of the central
nervous system Such disorders 20 include “anxi ety di sorders, such as panic
di sorder with or w t'hout agoraphobia, agoraphobia w thout history of panic
di sorder, ani mal and other phobias inc]uding social phobias,

obsessi ve- comsgriiipatians oMeseovey; this salmusafierpeenloghsbienididenal r aumat i c
and acute stress d'tigléﬁs\?Eﬁ\atav@guﬁfgéf’%&’g?ﬁ%ﬁ{e st g&%\le}élogg&ge%ﬁgﬁi ety

di sorder; neurt5s e} ur'si ons;” aine;” depressi .
di sorders) forarg¥adrhe isi B4 enEIMADRC cAHstFARLY (RN thefa) RuIDBRN1E8F0%8ible
di sorder, dysthym c disor der, bipolar | and bipblar Il manic disorders,

and cyci ot hyniveriings fora regepyenermposgilsd fiyerdiffevantisibagitsthi zophr eni a;
neur odegeper ati on i Si fromcerebrgl ischem a; .attentjon deficit
hyperactiVity di so%@??&gﬁﬁ%m%ﬁfgﬁbq}ﬁs Wl irapcééﬂ?tawcp AHonssy many
subj ects suf f eihag, bpsyd, Repeidec bepala) @ipy1a85e8y28i dépyaoL enber
2002 -4 Further di sorgg]{s fc?;2 \A’Elcchwgeljectque Ilgg)émds fﬁc})feoGg %ﬂ\lnéec ptors
may be of bendhilityp@akssieblied cortaihing enaebsutnmit ane pregent is skt Rgeas uf €)

del ayed and anticipatory enmesis, in particular enesis induced by
chenot her apy dhe bagimandare thought| toascopurftfonpeend@iof ABAa raceptornint i ng; 5

eating disordegs ipckuding anorexi a nervQsa uld m,a nervosa;,.

pr emenst r ual Sbﬁcf?gné}lgm%cﬁ‘sgegﬁg%eﬁfgg{as}bgﬁgt@gflg)a‘d’es‘&?mfl S IeePSieRly e
pati ent sygand Reafbaght @Ssocowht Bitdboat REUPARS 179 of GABHA J/ REGRLAE fn al so
be effective as pre-nedication prior to anaesthesia or mnor procedures
such as endoscapySubbygleiaisamidestoontainngpsic apysublGiitDOSi046&&ed descri bes a
class of substituted and 7,8-ring fused 1,2,4-triazol o[ 4, 3-bj pyri dazi ne
derivatives ~PrRdeminanilsimthehinposampus aaicostex; apthare thougBhBAn receptor s
2! o BB L RRLIEI 42 GABRL SEERKb AN AT 01 001 cal| i sor der s

i ncludi ng anxi éty and convul sions. The present 1 nvention provides a
particul ar triazol g plydiadesidiec plropdety df\edl kiveyn GuiBphatcaprosiikithal | y
acceptabl e salts then eof, which posse s desirable hinding properties at
vari ous EABA- nresapesy acuwnppe el mpdulatarneiterd one ol xtish dathee with the
present inventj ; : F -t ~~-.aS iyl e: .
subuni t of th(y 9 8@%‘2@%&3@@%&%%; .Slt%hj }}:eggn%gﬁj?\%{s?{go%&t ﬁ?@e%%ﬁ)ﬁpﬁﬁdm er
act nor a favaefithdlGABAL beddpeommhodntitory @fcaandubuhe tsitelthnowglt trhiidie al

subunit. I ndeed, .the conpounds of the invention exhibit fuynctignal
sel ectivity i moraelykicsrugs guslpas diazepnm %%‘QW%%GH% SHETtARAIRIESE: subuni t

relative to t | . i j e
GABAA recept op?esu t%aﬁgﬁncmgﬁgggg%pg% '%%%agﬁﬁf'%he{l%ﬂ%?%%g?ﬁ% az2
and/ or a30sublnihdingZsitawastastoredlly subdridsisano desaubbesks) BZ4i ik BZ®, of

|l ess than 1 nM Furthernpre, the nmpounds j.n ordance with this

i nvention exhiosi therkafas o 10]%%4’&@&’\@'@5?%{1%%%3 (ﬁ%alas‘gl@’@%?‘ﬁ'ge@?fi cacy
for the a2 an i 1] . { [ -t he
Lompounds.anedh e B PSR CALRANF Gt LRI o Uik
phar macoki net ithe priopehiinie sn cbngdtidn withna p eabanitf andi.oThik ierthe most

bi oavai |l abilitS~. 4 Decenber 2002 -5 The ({)resent i_nvention provides
7- (1, 1- di et hydbamehant GABAAgepgntopsubtype, and is believed to represent almost

1,2,4-trpazol - 3-yl -3-(2-11 uor nyl)-1,2,4-triazolo[4,3

b] pyrida??ne &}al¥8{%m‘}“ﬁﬁﬁ(\?pﬁ°iﬁﬁnﬁ‘%}l’%& “CH2CH3 ~i nT 5 (t) or a
pharmaceutical ly a@@@bﬁiﬁr&n&ﬁiﬂpdp'ﬁﬁtﬁﬁ{salihﬁe(&ﬁﬂ?gla@ﬂ_&x?,ﬂﬂﬁﬁﬂit?ﬁaée with
the present invention are enconpassed within the generic scope of WO

981 04559. TherBogeshehthwee eonstinte sppréKinatelyscfuther3Hafsha tofal (EBAA

conpound of forrula | as depicjed 10 abov t pharnaceutical ly acceptable
sal ts ther eof .YeERREOL JEPSTOR | aﬁg{ac?]ﬂgmgﬁ%rttgl% O‘E?\gﬂé‘ag’é’ﬁrﬁﬂﬂ?ﬁl%fo g%r mul a |
above equivalent to the BZ2 subtype as defined previously by radioligand

30 binding, although the BZ2 subtype may also include certain a5-containing
subtype assemblies. The physiological role of these subtypes has hitherto



wi || be pharmaceutically acceptable salts. Qther salts may, however, be
useful in the preparation of the conpound of fornula | or of its

phar maceutical |y acceptable salts. Suitable pharnaceuti cat Dgcembar08Bl e 15
salts of the conpound of formula | include acid addition salts which may,
for exanple) be formed by mixing a soluti-ch-of the conpound of fornula I
with a solution of a pharmaceutically acceptable acid such as hydrochloric
acid, sul phuric acid, methanesui phonic acid, fumaric acid, malefic acid)
succi ni ¢ aci d,bex@ehhdeaebecausemvaiufiiciently seloative agohibts 61 hhtagonistd)were
tartaric acid, 20 carbonic acid or phosphoric acid. Al so provided by the
present inventkmawis a nmethod for the treatment andl or prevention of

anxi ety which conprg,ses adm,ni st;ef.i t 4 Dec er 2002 -6 atjegt in
need of such treat r‘iéﬁ? ngwdté‘? feevc?flﬁb%pg%n&ﬁtacgpgtaﬁgg%8&%’8’&'%%“0?IE@)’rﬂﬁp’é(al as
depi ct ed abov&,,qf 3@ oRRAIBESKII fadskYs A&GEMISANGiARL ptdRiERE -

provi ded by thé p%lzysent I nventign Si ss a net hod f(ljr%tlhg ('Et}r:eg‘at nenCFP%aé]d}F{)drs
preventi of of whithudreiodulatos: ofithe depaddiandpinebieding@iferadthd GABKGPSY or a
rel ated disorder) which conprises adm nistering to_a patient in need of

such treat mentregeptor byAGting anbémeonists REe EfapGdra hereingfieniag “G4BAdepi ct ed
above or a phafnpgeuti.cal afﬁ@?i%?%%ti@@'dAﬁJtﬂeA .rrggéé)'t?;r ngxﬁét@détlﬁgdeaf ity
o the p n or

(K;) of the cgﬁﬁ%‘fjnas accor di ng resent i nv i O € a3 subunit

of the human %ﬁﬁ/&ehﬁsfdoa%cmy@%géﬁ%&!arslaypmtﬁs@g@ﬁ@s@uhggeétﬁl% he@ssay
descri bed hereinbel ow. The a3 subunit binding affinity (I'~;) of the
conpounds of tlhasti soreadf the saldteosassheiate]l wivh Kinevie anpolyticdaesowtiay t o

t he present invention icit,.a selective tentigtj of the GABA EC20 '
respgnse?Bn st3ghiay t?‘P Egi?sg’é’cdﬂﬁﬂsﬁﬁé%ﬁﬁ Haatgg tgﬁ‘?‘fg m%?ﬁ?%%?ng the a3

subuni t of the AuimE, SARAG 1TRESRIOTALBLBhEWE if B dsidiPe PRAANGABA ON Of the
GABA EC20 response e?l cited in stably transfected reconbi nant cell Iines
expressi ng t haeadptduhgbhistoiwHibleidtermn ntsABAavoweddp vl the dhandddredd i at i on

of the GABA EC~o response in stably transfected cell |ines expressing the
a3 and al subuswbugibthamwithuedivibARmtiectiwe apitbe trantment obaveiete ity abe

nmeasured by procedures anal.ogous to the.protpcol descri.bed in V~rafford et
ol PharRaBG1d brorssaitag caarosedrsiot AR, et rehich Fre BnttEmI e
carried 9yt Utdlil,$bNQ fBulistses Of mdtatle/ehpRrISlastedk 8bkadyaii 6, cel | s,
typically of stably transfected nouse Ltkfibroblast cells. 25 The conpounds
accordi ng to tHhignosesenised byent agenietshi bit anxi ol ytic activity, as denonstr
ated by a positive response in the el evated plus naze anc~ conditi oned
suppr essi on of dri nkinepmparrdg effthemagad 1evention, imiye solophve HEands &y,

o0 ARG DAFRIIR L RN i

of a variety of disorders of the central nervous system. Such disorders

20 include anxiety disorders, such as panic disorder with or without
agoraphobia, agoraphobia without history of panic disorder, animal and
other phobias including social phobias, obsessive-compulsive disorder,
stress disorders including post-traumatic and acute stress disorder, and
generalized or substance-induced anxiety disorder; neuroses; convulsions;

25 migraine; depressive or bipolar disorders, for example single-episode or
recurrent major depressive disorder, dysthymic disorder, bipolar I and
bipblar II manic disorders, and cyclothymic disorder; psychotic disorders
including schizophrenia; neurodegeneration arising from cerebral
ischemia; attention deficit hyperactivity disorder; and disorders of

30 circadian rhythm, e.g. in subjects suffering from the effects of jet lag or

shift work.



30 appropriate result obtained fromthe response sensitivity
(chain-pulling) test (cf. Bayley et al.) J. Psychophar~nacol., 199G 10)
20G 213). 4 Decenber 2002 - 'l The conpounds accor di ng4Decethben083ent

i nvention may al so exhibit anticonvul sant activity. This can be
denonstrated by the ability to bl ock pent‘y"f enetetrazol e-i nduced sei zures in
rats and mce) follow ng a protocol anal ogous to that described by Bristow
et al. in J. Pharnmacol. Exp. Ther., 5 1996, 279, 492-501. Since they elicit
behavi our al ef f ect Sjunther dsopdarader whictheelpetvemligandy faxi GAPBAarreceptors

br ai n- trant; i h th ds_ b e,.of i
the socal | e MY G BPRPAY HiTads RRE S SARRLRASR G eSE R BHiBE ot or "¢ he
invention are fAPAY Sn@hne%fidthRgebsis! irPpaRidlhAbmbid iAALRPEYY C action

following adm nistration by the oral route. The invention al so” provides
phar maceut i cal cheamgpbsidfiyomsrasbapon singeb e wstwpeeattonpausmisand vohiiking;

i nvention _in association w.t . pharnmaceutically ceptable carrier.

Pref erabl § t heRdingMSOEIars AR ugp& FROTEX] nﬁygg@@%%%eﬁr%a{ abl et s,
pills, capsul , . i L al s i or
suspensi ons, ﬁ%?g%gl aear'i 5% gpﬁgir{é Ierlﬁ%]ltsjélg Sg %%gyir)e‘gpgir%ggcgg ' 5a%p (1:)% Pégﬂlg&ﬁ

aut o-i nj ect or gedneesand heagingdodsorSedectivechigamdsafor (pABAntreceptors piayanasal )

sublingual or rectal adm nistration, or faor adm nistration by inhalation or

i nsuffl ation. #8 bpelsaiyhas pe-MedeaISPIIPHAQ abaesthesiagmaRer  he
princi pal active indaredi i 1 . lLcal carrier, e.g.
conventi onal tpar(éfée |ﬁqu%%ggﬁgﬁ%%ﬁguiﬁ?né%ggggraﬁ?@%g?@%&)*)gct 0se, sucrose,
sorbitol )1otal c, st &R0 88/04559 demgilesiuicass ebsabigituded ahdiySarplofipledt e or
guns, and ot her pharmaceutical diluents) e.g. water, to forma solid

pr ef or mul at i onl,3dnirerzoleldrs-blpyridagimeyderivafiirfeBiisarg stetadktaobe selegipound
Ohen el e P entidRENL MARRL 1Bk RIREEH b GAL e ARRERANS: BAIELAR 00"

When referrin e preror ati on conposi trons as homogeneous,
meant that thefaeiiry®eidaldady s ihsludinpeansedy andntonvulyionghout t he
conposition so that the conposition may_ be readily subdivided into equally

ef fective unit dosdljee presast BiveRtion nrapidesa partieap fdazdpPyreazimhi s sol i d

pref ormul.ation, 30 conpqasi,t.i,on. i ! it i ns of
Phe. type escri B84 5598 casi e haCRIE HB PP 5 B fhebBls wIREFBERe et ve
i ngredi ent of ddegrabléblrREREDespeitid? atFaripueRABA meenstoaBubTyrisc Ahaini t
dosage fornms contain from1l to 100 ny, for exanple 1, 2, 5, 10, 25, 50 or
100 ny, of t hecompaupdlsiingiceenidanece wWitlstheypresesat spventignshaye goed alfty as
conposition can he r ey i 0S form
af f ordi ng thealé%?vrﬁir?tcfggtéﬁ%fl %pﬁnﬁ%n%%%ﬁg%fﬁg?Hgg@q"é&g%ﬁ% é?g%eﬁ)gglt'a'gﬁgt or
pi Il can conprdssgpAthdsiiehididveationNfte?Actonbes fARRALBlCRIONRN2 ahifr! at ter
being in the formof an envel ope over the fornmer. The two conponents can be
separ at e@0by a3 sulhemitthhaweith the ol sdbunets boleedstlsd catnpowdgofatticon i n t he
stomach and permts the_inner conponent to pass intact into the duodenum or
to be del ayed hnﬁentépé%é.lblkf‘i@tmaﬁ) selecyityandermp of eaﬁslwvaﬁﬁcaw 0%uch
enter is layerth%o?iafeig/%%' butERelABE o kRS S1l g ng @ number of pol yner

is acids and m Xxtur pol'ymer 1s acids wth such materials as shell ac,

cetyl alcohol and cphd bhBpsuRdLoBEIR. prébent ingentiohQireBABA A\Waksftor he novel
conpositions of the present invention may be incorporated for

adni ni st r at i onsubtap¢ yigendshavijeee binging tfinity (Ko fagtheoad and/on p3sabunit,
sui tably fJavoured syr ups, aqueous or, oj | suspensions, and flavoured
emul si on@iéwg t ha%megpéredﬁ)nstlge-t%qagéeggglg%g%@angglpy, ngeéﬁéﬂﬁpll)%ggconut oi |
or peanut oil, paghWelnlor@She!chiipotind8 tn 38RO VATHBGE Yhl&Rtlioy SRAMIES -

Sui t abl e di spersing or suspending agents far aqueous suspensions I nclude
synt heti c and hq;cubahl selostisity in tesrn?of a aglactne effiacadonthead diandier, o3
dextran, sodi um‘carboxynet hyl cel | ul ose, nethyl cell ul ose, .

pol yvi nyl - pyr r s b e ,tlvgetpéhp gl subunit. Moréover, the compounds according to

the present invention possess interesting pharmacokinetic properties,

30 notably in terms of improved oral bioavailability.



In the treatnment of anxiety, a suitable dosage level is about 0.0l to 250
ng/ kg per day, preferably about 0.'05 to 100 ng/ kg per day) and especially
about 0.0b to 5 ngl kg per day. The conpounds nma5 be 25 ad#iDecahberéX0dn a
regimen of 1 to 4 tinmes per day. The conpound of forrmula | as depicted
above may be prepared by a process mhich'é%hprises reacting a conmpound of
formula I'll with the conpound of forrmula IV: 4 Decenber 2002 g NN F ~N
i ~NL (Il'l') wherein L1 represents a suitable |eaving group. The |eaving
group Li is typi calThe prasaht tpvenstoomrovsiesci-al, Lydintetbylethdl)-Bo(2Féthyl @4£t | on
bet ween conpoungs, ] LI d.JlV.is co iently effected by stirring the
reactants in ;ﬂgnj‘r%réw@%é%%hf”fﬁr%Yf'ﬂBOb?IH{EéWbéf%r‘ﬁéﬂBg@@[%9rypi cally, the
solvent is N,Nﬂggﬁﬁ%gﬁkﬂgm&ﬁﬁhgqt and the base is a strong base such a
sodi um hydri de.” Preterably, the solvent is dinethyl sulfoxide) and the base
is cesium carbonate. Mre preferably, the solvent is
1net hyl - 2-pyrrolidinone, and the base is sodi umgydroxide, in which case
the reaction is advantageously perforned-ad a tgnperature in the regi on of
s prepared by reacting 15 a
pr anmount of the
hydr azi ne derivative of for nmula VI: L~ H N~ N~ CHCH3 | NO~ F
O NHNH.) (VI) wherein LI is as def ve, and L2 represents a suitable
| eavi ng group; 20 followed, if neCessary) by separation of the resulting
m xture of isonmers by conventional neans: 4 Decenber 2002 - 10 The
| eaving group LZ is typically a hal ogen atpm especially chloro. In the
intermedi ates of formula V, the |eaving I§§CE@cgnd L2 may be the san® or
different, but are suitably the sane) preferably both chloro. The reaction
bet ween conpounds V and VI is convenientl|'y-Bffected

5 {0
or a pharmaceutically acceptable salt thereof.

The compounds in accordance with the present invention are
encompassed within the generic scope of WO 98/04559. There is, however,
no specific disclosure therein of the compound of formula I as depicted

10 above, or pharmaceutically acceptable salts thereof.

For use in medicine, the salts of the compound of formula I above
will be pharmaceutically acceptable salts. Other salts may, however, be
useful in the preparation of the compound of formula I or of its
pharmaceutically acceptable salts. Suitable pharmaceutically acceptable

15 salts of the compound of formula I include acid addition salts which may,
for example, be formed by mixing a solution of the compound of formula I
with a solution of a pharmaceutically acceptable acid such as hydrochloric
acid, sulphuric acid, methanesulphonic acid, fumaric acid, maleic acid,
succinic acid, acetic acid, benzoic acid, oxalic acid, citric acid, tartaric acid,

20 carbonic acid or phosphoric acid.

Also provided by the present invention is a method for the

treatment and/or prevention of anxiety which comprises administering to



5 by heating the reactants in the presence of a proton source such as
triethyiam ne hydrochloride, typically at reffux in an finer t solvent such
as xylene or 1,4-dioxane. Alternatively, the internediate$Deterhber®002 |1 |
above may be prepared by reacting a hydrazi ne derivative of forrmula VIl
wi-th the 10 al dehyde derivative of formufd Vill: NH, FCHONi wl L

(M1) (~~11'l) wherein LI is as defined above; foll owed by cyclization of
the intermediate 15 Schiffs base thereby obtained. The reaction between
conpounds VI | a gatieutin need ob suelhtreatmens pneaffastive naeountcifdhe compounidads)

Oyl vat on cloriita Rt fiedabive o8 Hiatadtuliially Restabl supncedt @
conveni ent |y be GafrGtbribyib bbbt ivodBoh i98hbiHod B de [ 0

suitabl e solvent, e.g. an alcoholic solvent such as ethanol, at an el evated
t enper at ure, tigptmaht andior prevergesmoficanvinlsivhe (a.egnonpafiefOsufiGing frobe

appr opr 1 St e cOMEARETGR Bk fEoNerd Whirlk REBBERS edu i tosR apRATet
hydrate, typi ﬁ@ﬁ%éﬁ bﬁsaapaegmé%ﬁd gﬁa%cﬁge gﬁl %h?%?ﬁl%i%&ﬁﬁgﬁﬁgbf’fo?mlﬂgg 5 za

tenperature i'n the region o C, or in 1,4-dioxane a cenber
-11 the refl ukas daprted abeveobr 4 phasmiaceuticallyohtcepeahle ishltriheessfary, by

2l For nat i ve. appr oabhs MR EPHERA) G EORBHEHS PO (o ereBEnt
prepared by r ks rai ?EQQ;' | I, V . | ned
above with a 1‘2%%%%1&%{}‘0 g? h‘?)c%?'rr%% zlliﬁ : Iye}ﬁ%l*%ﬁ)@%érgé%g (81 #ée%oﬁizggh%qlgiya

react i vgocar bgxiedkareietld: asshgl deevtibe®heldinbyiow. ZBhé 68 ibuniiehiddisk azi de
derivative of fornmula ~ thereby obtained: OF NH H
affinity (I§;) of the compounds of the invention is less than 1 nM.

The compounds according to the present invention elicit a selective
potentiation of the GABA ECz response in stably transfected recombinant
cell lines expressing the a3 subunit of the human GABA receptor relative

15 to the potentiation of the GABA ECgzo response elicited in stably
transfected recombinant cell lines expressing the a1 subunit of the human
GABAA receptor.

The potentiation of the GABA ECao response in stably transfected
cell lines expressing the a3 and a1 subunits of the human GABAA receptor

20 can conveniently be measured by procedures analogous to the protocol
described in Wafford et al., Mol. Pharmacol., 1996, 50, 670-678. The
procedure will suitably be carried out utilising cultures of stably
transfected eukaryotic cells, typically of stably transfected mouse Ltk
fibroblast cells.

25 The compounds according to the present invention exhibit anxiolytic
activity, as demonstrated by a positive response in the elevated plus maze
anq‘ conditioned suppression of drinking tests (cf. Dawson et al.,
Psychopharmacology, 1995, 121, 109-117). Moreover, the compounds of
the invention are substantially non-sedating, as confirmed by an

30 appropriate result obtained from the response sensitivity (chain-pulling)

test (cf. Bayley et al., J. Psychopharmacol., 1996, 10, 206-213).



I nT.1 I L (X) wherein L1 is as defined above. 15 Suitable values for the
reactive carboxylate noiety Q'incl'ude esters, for exanple G -a al kyl
esters; acid anhydrides) for exanple m xed anhydri des w t4Deteraibéld0apoi c
acids; acid halides, for exanple acid chlgrides; and acylim dazol es.
Suitably, Qrepresents an acid chloride noiety. 20 The reacti on between
conpounds VIl and I~ is conveniently effected under basic conditions, e.g.

in the presence of g},ﬁ% ' shhd 8P be i : e r 5

i nert sol vent suchrlial{sel I e ils{asérﬁ%r,h%nd t%/becsgPH/mgbt a Igltr%lgearla g’r?}éfbl}% t he
regi on of OC. a@ionzaisann acfivithe Thescdn badeomnpotatdd bk therabilis, 66 blayk t hen
conveniently be carried out by treatnment wt

[ h . )
1, 2- di br ono- 1 penpylenetatsaaeiestiiagd Se1zages 1 ras amd miess Slavengiapratecol

f b h | la | Lably, i ' h
B acetoni 1 11 PRSIGRRbG AL S FLNRE SRRRLT Y G2 1. PP PPy T 10"

pref erreds et hoog, bhe 4gasb1on between conpounds VI1 and I X 10 may be
effected by mxing the reactants in a solvent such as 1-nethyl-2pyr

rolidinone at a terfjincathayelicit behavieurabaifectsothe eoapoumds afithefinvémtion
conpound of forrmula X thereb bt al ned,may then.be acconpli,shed in situ by
heating the ré’é%’ﬂl%ﬁr‘?‘r}’%‘&f%&ﬁ?ra&latt gh%@fﬁ&ﬂlgs’i ﬂ‘eﬁﬁéoﬁné’gﬁi}ﬂs gre E%%ﬁ?he
reaction bet WeeBr&RIROLHsd-CALRAC U BiA DabdidF at £d Pinthgedd]§ OROUNd VI
will, as indicated above, possibly give rise to a mxture of isoneric

product s deperdmpyungds of vheirtventionearrdpablend exetting éheiatbeneficiapl aces t he

| eavi ng oup L1 or L2. Thus, ,in.addition to.the required product of
forml a ?‘ll;l otth‘%ﬁarf’,e_“ttﬁeacépf‘eff’ﬂﬁ‘fvf%a‘#’gb'?féyra%opl ypg?s?%llﬁoi’) -obtai ned to
some extent. For tMhhg #1,985600n ialsdDNMdRHHISABRE ALYl QucRAIGLE the
resulting mxture of isoners by conventional nethods such as

chr omat ogr aphyomiprisang bhe or prareedumeuntlh of twispoventiod if assoeiatidn withdepi ct ed

b b d h whi ch ' ti th ound of
formila X (oPheFsageytiially hocegrals caryginy Pralsratily sbomeeormiioniens at #h a
conpound of f %WH@SZ%%IZfO{'m%'gﬂ%%S NaBletdNpilld) dapblifel: p&iiers, %{fa“ﬂ\ﬁlgy 25 (X1)

(XI1) 4 Decenber erein L3 represents a suitable | 'eavi ng
group. The | eatémly parenperad solsitnistoalshypenshen o gesteredagrosglpoclagiid chl oro or

brono. The reaction between cqnpounds Xl argj Xl is conv.gnl.entfly effected
sprays, drops, ampoules, auto-injector aevices or suppositories; for oral,

parenteral, intranasal, sublingual or rectal administration, or for
administration by inhalation or insufflation. For preparing solid
compositions such as tablets, the principal active ingredient is mixed with

20 a pharmaceutical carrier, e.g. conventional tableting ingredients such as
corn starch, lactose, sucrose, sorbitol, talc, stearic acid, magnesium
stearate, dicalcium phosphate or gums, and other pharmaceutical
diluents, e.g. water, to form a solid preformulation composition containing
a homogeneous mixture of a compound of the present invention, or a

25 pharmaceutically acceptable salt thereof. When referring to these
preformulation compositions as homogeneous, it is meant that the active
ingredient is dispersed evenly throughout the composition so that the
composition may be readily subdivided into equally effective unit dosage
forms such as tablets, pills and capsules. This solid preformulation

30 composition is then subdivided into unit dosage forms of the type described

above containing from 0.1 to about 500 mg of the active ingredient of the



5 by stirring the reactants in a suitable solvent) typically N ~V

dimethyl formamide, in the presencé of a strong base such as sodi um hydri de.
The internedi ate of formula XI above may conveni ently be $¢Depambat 2602
reacting a conmpound of formula Il as def ?ned above with an alkali 10 netal
hydr oxi de) e.g. sodi um hydroxi de. The reaCtion is conveniently effected in
an inert solvent such as aqueous 1, 4-di oxane, ideally at the refl ux
tenperature of the solvent. |n a Lurth r prqcedure, the conmpound of formula
| as depi ct ed PABRE 1%9""6@‘-p1rré'}3§ﬁ‘ Ynyydogage CHAREN rtpdd9 mgakari ng
trimethyl aceti [ ' h f ul . N ~i ,N
O NN CroagTET S 1102 Bat ReRE & ek Ueednthodient i Batiels s U

per sui phat e. 28 pills dhehed BR&] cOMpbsitivnmsarbesidtyd oabthatdviss tompoandsd tabl e
solvent, for exanple in water or _ aqueous acetonitrile, optionally under
aci di ¢ condi t invAeide & dpsage iforgn @ffordingrtha advaatags of miolengedrntion. oo,

typically.at an_el evate r . . enher - 14 The

o eraedi e S The abRIRELM 48 cometisRHPINEE doStte and b OBer | o | s
depi ct ed aboveowhes @mpéient! eid IttdrHeine b thd AR oPdn LRGelbppQSLE tRE | S
absent, and the internediate XlII|l may therefore be prepared by nethods

anal ogous to twser. Hhetwp sempapents dasybeapsantedby e enderiodaxprorhichr mul a
vt st b sbIS e B PSHakF EP R P aA e B SaRL 53
r ir rlnsl i5XI( \~/| Wich pBnERIRpAYS ipkadtantative dibdetuth or té bbidelal‘jréﬁ' iR Mieadd-Gi2CH
10 variety of materials can be used for such enteric layers or coatings, such
materials including a number of polymeric acids and mixtures of polymeric
acids with such materials as shellac, cetyl alcohol and cellulose acetate.
The liquid forms in which the novel compositions of the present
invention may be incorporated for administration orally or by injection
15 include aqueous solutions, suitably flavoured syrups, aqueous or oil
suspensions, and flavoured emulsions with edible oils such as cottonseed
oil, sesame oil, coconut o1l or peanut oil, as well as elixirs and similar
pharmaceutical vehicles. Suitable dispersing or suspending agents for
'aqueous suspensions include synthetic and natural gums such as
20 tragacanth, acacia, alginate, dextran, sodium carboxymethylcellulose,
methylcellulose, polyvinyl-pyrrolidone or gelatin.
In the treatment of anxiety, a suitable dosage level is about 0.01 to
250 mg/kg per day, preferably about 0.05 to 100 mg/kg per day, and
especially about 0.05 to 5 mg/kg per day. The compounds may be
25 administered on a regimen of 1 to 4 times per day.
The compound of formula I as depicted above may be prepared by a
process which comprises reacting a compound of formula III with the

cofnpound of formula IV:



wherein Mrepresents -B(OH)yz or -Sn(Alk);~ in which Alk represents a G _c;
al kyl group, typically rz-butyl, and L4 represents a suitable |eaving
group; in the presence of a transition netal catalyst. ThéDeesnibér@002oup L4
is suitably a hal ogen atom e.g. bronb. A suitable transition netal

catalyst of use in the reaction between c®napounds XV and XV conpri ses

di chl orobi s(tri phenyl phosphi ne) pall adiun(l1) or

tetraki s(triphenyl phosphi ne) pal | adi urn(0). The reacti on between conpounds
XIV and XV is convenientlﬁ,g@ eff€cted in an inert solii?oﬂsuch as

N, N-di mret hyl formam de) typic]lly at an el evated tenperafure. The

i ntermedi ates of formul gy, beyprepared by reacting the conpound of
formula 1V as defined gpoveyw tfl a g¢onpound of f or mul X~ CH:Hpecenber
2002 -15 N-N | N, N_L' ®in L»78nd L4 are as definéd_gbove; under
condi tions anal ogo to those described above for the reaction between
conpounds Il and IV.t 5 Ttie internedi ate of fornmula IV above nay be
prepared by the procedures described in EP-A-0421210, or by nethods

anal ogous thereto. Suitable methods are described in the acconmpanying
Exanpl es. The internedi at@l) of fornula V above may be g@wvgpared by reacting
trimethSTlacetic acid wwth a conpound of formula Xvil: 10 ., L" ~N,N L~
(VIl) wherein LI and L2 are as defined above; in the presence of silver
nitrate and agyRp;HM i I Hh@NS anal ogous to those
descri bed above ?%#q%ﬁ%b?égggf%%uggp%gg%9?§$%%{ yl acetic acid and 15
compound Xl I1. Wh€eTke ldaving gtotipak bistiypicallyl  haeldge ncatopn wsgecidly chidie.

reaction is advant ageously effected in th se .of triffuqroacetic'
acid. Wiéte they arge ﬁ‘%ﬂ“l’%‘ﬁbﬁé?"@?%lcPVpr‘&ﬁP iia‘lefé“‘?iﬁég senyeninptheftected s of
formula VI, W e . I | do1 o8 ods
anal ogous to H}%ﬁgleug%g%{a #%%%X?%S%}{haé&g&g%%i\rérpég}]yl nghﬁilg%gf%g‘??‘g%?yigg %§
standard net hDgsiculty| thersviwerftrio W, Nodinasthylformamide, and the base is a strong

base such a sodium hydride. Preferably, the solvent is dimethyl sulfoxide,

and the base is cesium carbonate. More preferably, the solvent is 1-

10 methyl-2-pyrrolidinone, and the base is sodium hydroxide, in which case
the reaction is advantageously performed at a temperature in the region of
0°C.

The intermediates of formula III above may be prepared by reacting
a compound of formula V with a substantially equimolar amount of the

15 hydrazine derivative of formula VI:

. NHNH,

3 ) V1)

wherein L! is as defined above, and L2 represents a suitable leaving group;
20 followed, if necessary, by separation of the resulting mixture of isomers by

. conventional means.



4 Decenber 2002 -1s During any of the above synthetic sequences it may be
necessary and/or desirable to protect sensitive or reactive groups on any
of the nol ecul es concerned. This may be achi eved by neans4 ®fecembare0Ronal
protecting groups, such as those descri beg in Protective G oups in Oganic
5 -Chemistry, ed. J.F.W MOnie, Plenum Pr gé, 1973; and T.W G eene &
P.GM Wts, Protective Goups in Organic Sy~zthesis, John Wley & Sons,

1991. The prot ectil\,ﬂ%ﬁglrou,ps maill tL _rem),veﬂ at conveni ent subsequent stage
usi ng met hods kno leavingesrahp Long bypisaHy & hrlesen piomr epscialliclera; at es

and a dehydra . . I PRATR @l 2 9
Z, 2,4-triazol Lgt 13%' rlrxét;e%%r%(e%@t%_s ?’5@ frlg%llrag%’ﬂ%ﬂr%ﬁegv% ﬁlotl}%L Qnd L* may be

1, 2, 4-tri azol ejels@mb]arydiffdesritnbub avesiieablysthiet saese, gedfeaablydndh ableiol sed.

Al'l the pol ynorphs _and solvates revert to the nost thernodynamcally stable
form pol ynorph A Therepstiombebreemerrapenngs ¥andV] sncopvenmaihpelfectdd aft er

but on's B oPLISRERE (b eRelE e g PENOR RS aRroh LIP3, e
preparation ofrishypRmIAS h?ﬁfdvh%ﬁﬁle,t@richﬁyi dtveflukGA - anRrf STPOMNS\SCH As

accordance with this invention potently inhibit the binding of
[ 3H] - f | umazenkyleng arhle4sbexanti- azepi ne binding site of human 20 GABAa

receptors contai ni t he,.a2 or, a3 subunit st apl X sed in Ltk cells.
Reagents. Phosphat AtsEPrvely” tof FrgtieRigreS bE P BA PIERRRE mily ters oy
100 MM KO, phirehatedlhy RARHEHIRY M dedigilivEbamaarih VIf Wtkbhd or al(33Y2
cells; 18 nMtor a2(33r2 cells; 10 nMfor a3[i3y2 cell's) in assay buffer.

Fi uni t r aepanmaldebyde Meirivagieagf fovmnta VILICe| | s resuspended in assay buffer
(1 tray to 10 m). 30 4 Decenber 2002 _ 17 _ Har~estirtg Cells Supernatant
is renoved fromcells. PBS (approximately 20 m) is added. The cells are
scraped and placed in a 50 nl N&éiNit,ri f uge tube. The pré&cedure is repeated
with a further 10 m of PBS tg ensure that nost of 5 tlhe ¢glds are renoved.
The cells are pelleted by centFiNuging for 20 mn a 080 rpmin a benchtop
centrifuge, and then frozen 'f/ sired. The pellets resuspended in IO
m of buffer per tray (2 cm of cells. Assa 0. Can be carried
out in deep 96-well plates or /in tubes. Each tube contains: 300 p.| of
assay buffer. 50 pl of [3H]-%‘I umazeni | (final concentration for al~33y2:
1.8 nM for a2(~3y2: L8 nM for a3(33y2: 1.0 nM.

(VID)

(VIII)

wherein L! is as defined above; followed by cyclization of the intermediate
15 Schiff's base thereby obtained.

The reaction between compounds VII and VIII is conveniently
effected under acidic conditions, for example in the presence of a mineral
acid such as hydrochloric acid. Cyclization of the resulting Schiff's base
intermediate may then conveniently be carried out by treatment with

20 iron(II1) chloride in a suitable solvent, e.g. an alcoholic solvent such as
ethanol, at an elevated temperature, typically at a temperature in the
region of 60-70°C.

The intermediates of formula VII above may be prepared by
reacting the appropriate compound of formula V as defined above with

25 hydrazine hydrate, typically in isobutyl alcohol at an elevated

temperature, e.g. a temperature in the region of 90°C, or in 1,4-dioxane at



15 50 pl of buffer or solvent carrier (e.g. 10% DVMSO if conpounds are

di ssolved in 10% DMSO (total); test conpound or flunitrazepam (to deter

m ne non-specific binding), 10 I.tMfinal concentr ation. 4 Odeember200af
cells. Assays are incubated for 1 hour at_40C, then filtered using either a
20 Tontec or Brandel cell harvester onto B filters fol | owed by 3 x 3 nml
washes with ice cold assay buffer. Filters are dried and counted by liquid
scintillation counting. Expected values for total binding are 3000-4000 dpm
for total coubhesreflux Feraperature obthedilyens; follnwesh ébnddegsariynly sgpadatiosi ng
liquid scintillation ciounti.ng orf.1500:2ggo d‘pm for 1tot al counts and 25

| ess than 200° @}ﬁ FesmltigR nuxtare oL ISQIMEES Y Copvenkianal meaps: h neltilex solid
scintillant. Bindipg  pafiedmiagig sppRosd, ShEiRRSmNieE of fdl%ila'l?ﬁéso»%q~- ares
regression analysis, fromwhich the inhibition constant K, can be

cal cul at ed f omaabd pregared dypeandng The hydnpzinadenivative of fommplariilrgs

Exanpl es was tested in the 30 above 3s , vas found to possess a K;

val ue forddispp E%&éh?v%wlfﬁﬁﬂcompﬂuﬂa@Z%PW- 18 flumazenil fromthe
a2 andl or a3 subunit of the human GABAn receptor of less than 1 nM EXAVPLE
157-(1 1-Dinethylethy~-6-(2-ethyl-2H 1.2, 4-triazol - 3-yl met hox

-3-(2fl uorophen~l)-1.2,4-triazol o(4. 3-b] yi dazi ne a)

3. 6-Dichl oro-4-(1, 1-di met hyl et hyl ) pyri dazi ne@0 Concentrated sul phuric acid
(53.6 mM) 1.0 nol) was added carefully (f a stirred suspension of

3, 6-di chl oropyridazine (50.0 g, 0.34 m In wat er (1.25 1). This mxture
was then heated to ?0C (internal tenperature) before the addition of '
trimethylacetic acid (47.5 m, 0.41 nol). A solution of silver nitrate
(11.4 g, 0.07 nol) in water (20 m) was then added over 15 approxi mately
one mnute. This caused the reaction mxture to becone mlky in appearance.
A sol ution of ammoni um per sul phate (230%y, 1.0 nol) in water (0.63 1) was
t hen added over 20-30 minutes. The internal tenperature rose to
approximately 85C. During the addition the product forned as a sticky
precipitate. bflereinQpleptescadshtreactitdhearbeagistomoiats: Mlwtded bed for an
additional 10 m_nutes, the | owed, to cool to room.tenperature. The

m xture Was t GEHI356iANe %‘ﬁﬂlﬁiréé‘ ST %Wei%f(fo\'ﬂ“c‘ﬁ‘n%&ﬁ%' Srohtapiedqueous
ammonia, with the addition of nore ice as required to keep the tenperature
bel ow 10C. The aqueous was extracted w th dichl oronmethane (3 x 300 nml). The
conbi ned extracts were dried (MyS04), 25 filferef and evaporated to give
55.% g of crude product as an oil. This was Jurifi
chromat ogr aphy using 0-15% et hyl acet at ¥HNA as eluent to give 37.31
g (53% of the desired conpound. Data f g conmpound: 1H NWMR (360
MHz, dc-DVBO) 8 1.50 (9H, s), 7.48 (1H 3N M5 (ES+) mie 205 [ MH +, 207

[ MVH +. 30 4 Decenber 2002 - 19
6- Chl oro-7- (1. 1-di net hyl'et hyl ) - 3-
3b] pyridazine A mxture of 3,6-dichloroj4d-(1,1-dimethylethyl)p3lridazine
(20 g, 0.097 noi), 2-fluorobenzhydrazide (22. G g, 0.145 nol) and
triethylamne 5 hydrochloride (20 g, 0.0145 nol) in dioxan (1.21) was
stirred and heated at reflux under a streagxpof nitrogen for 4 days. Upon
cooling the volatiles were renmoved in uacuo and the residue was triturated
with dichl oronmethane (200 m)) filtered and concentrated under vacuum The

resi due was pur, fied chr,opat aphy on silica gel eluting with 10
0% Q5% et hyl %?F&%é’%? 3?1#86%?‘?8%3%6 to give the title compound (12.95 g,
44% as aswhite solgftailatvaldedrfot bige kéddtiveCarbeitingie rhbictVR {nfddetters;DCl 3)

b 1.57 (9H, s)) 7.2G7.35 (2H, m), 7.53-7. X0 (1H m, 7.89-7.93 (1H m),
8.17 (1H, s); fvsex@sple Gieabod eptasprgcid gnhydrides, fos eggmple mixed

(2-Ethvl-2H1,2.4-triazol; 35yl t hanol ; T Lution of 1.2 4-triazole (10
0. 0. 145 o | st neyh o AFEROT RSB B B0 Kambntaid Ly by r i v
(G4 g of a CHieHigss; and MylimidadéleSDBLifablP @ téFRseXéqn d8idEhlbriddhen the
addition was conplete, the reaction mxture was allowed to cool to room

t emper ature) tmewtyooled in 20 an ice-bath and i odoethane (14 m) 0.174

nol ) add dropwi se,over 10 min. The reacti,0 1 xtye was al.l owed . to rm
to room ﬁgrrper aur eeﬁtﬁﬁjr%#‘émr&ettww?ﬁamﬂ??mgs S(Ip]ﬁgdlsiéi 1 EARECRER Yreéf‘?ﬁkf
under hi gh vacyeriihdiCanflifiohsd.4Us tHai prasias dfdfibtihy1anaHe RRIINARP iNaher
(300 M) and ethyl acetate (3 x 300 nml). The conbi ned organic |ayers were
washed with saturated brine 25 and dried {MySCa), filtered and concentrated
under vacuumto leave an oily residue which was purified by distillation
(120C G- ~20 mmHg) to give l-ethyl-1,2,4-triazole contamnated with ~15%
DMF (2.4 g). The crude product (2.4 g, 0.025 nol) was dissolved in dry THF
(35 mM)) cooled to -40C and n-butyllithium (16.2 mM of a 1.G Msolution in

N NN




30 nol) was added slowly over 20 mn keeping the tenperature constant. DW
(2.03 mM) 0.026 nmol) was then added and after 15 mn the reaction 4
Decenber 2002 -20 m xture was allowed to warmslowy to rddecembpe2G2ur e
over 2 h. To the reaction m xture was added met hanol (20 ml) followed by
sodi um bor ohydr ide ( 1 g, 0.026 nol) ant? the solution was allowe d to
stir for 14 h. The solvents were renoved under vacuum and the residue Was
partitioned 5 between brine (50 rﬂ% and di chl oronethane (6 x 50 m). The
conmbi ned or gathert|sgjvemd sneh @asdli¢tby] ethysoand typitaldy ati adethpeoratwaret inathed under

to | . I i ifhed b ili I t h
i g 0 89 neFRERBIOU:Ca s BB RAEe Feline Amppunf ot Wil Lot ompound

ff-whi j . %: js ounds 1H NWVR
(250 M) Cool B Boh Pepiydly b ciffled BB By rRlackigfy oibh 1 2QIGHDSY 1071 MR,
(2H) s), 5. 1l4tdtrubhbrosthind afd téipHeng)phodphife( in the presence of a base such

1-Di met hyl et hyl ) -6-(2-ethyl -2H 1. 2. 4-triazol - 3-yhnet hoxv) - 3- (2
f1 uor ouhéhyl ) 28 tpiethylamine) sypitably pn apringeNokeentsurh ag acetenitiile, end

2-ethyl-2H 1,2 4-triazql - 3- hanal. (. g, 0.74 mol d
gs- chioto. 7. ( 1F@‘%ﬁ%?ﬁ@&?ﬁ’f?‘%‘e@E‘g?‘??d?)é‘g‘ﬁg’ﬁy(?) -1, 2, atri a)zoﬁg( 4, 3-b] pyrid
azine (U. 15 g) 0. 49, Weferréd Eﬂ}ﬁh&cll,och@r)aam Bétdked nSRM pil ANV den d Px024 ¢

of a 60% dispersion in oil, 1.1 nol eq.) and the reaction m xture was
stirred at room berpfectedhy hringdheireantants infa snlvedt sudhi as fimethlite

ti i Xt di | ut i th wat 80 m t he.sol.i d t
br eci pi Tated RucroiGhngts St bptpbreiE: gl of B setlirttio ob B wi ¢
; . he <i : . L m.ethyl .
hoet at of Toxanc HpEund 8 RmuiIe pReleb) obffif ERIAGHRE be fror BIMEEN, oipy
title compoundy heldtMyRhe%actiblz mikBGes)t Btempaturd ih thbXdgion df #3d€ (2H) 25

t) J =7.3 H), 5.26 (2H) s), 7.26-7.38 (2H, n), ?.53-7.58 (1H, m))
7.86-7.90 (1H, ) Thegga¢tion between @mporid ¥ pndNydrEg+e Invdra8@6r (VH| +.

Anal . Found C,_61.02; (H, 45;. Mol . CzoHzZEN~-Q requires C) . 75; H,
561 N ox siomgsgind VI vl anindroafiitAnove poER RIS Biop B miKbutt of
1- Di met hvl et hidolndid prodtudid defdnting dpbh Mad@heiSthel IR hitodeh atom
fl uorophenyl)-1,2,4-triazol o[ 4,3-b)pyridazine: Alternative Synthetic Route

5 a) 3, 61D chilspdaces(the leaningrngnelhgr Yy Mibgszinnedditivindouhe refiuired

di chl oropyri dazi ne Q. 1L tE 1yl tic i d 6.9, 0.94 nol)
and wat er (SOgrdré}}Cti(O%?(gn%qulfésyﬁw)tPﬁ ay\e/}g}r:r‘%ézfd%g |er1r"|“‘ril ?/%il%\){at?ened to 55C
resulting in abfalRedbREEME @ktdritOForAhiOldabb® it heltf beAGdKSE skl tAsdhar@tel 34
nmol) in water (125 m) was added in one portion ' resulting in an opaque

sol ution. Tr tHe rerulgaserixsusecefdsemersbyfonvgntignahpiephodsssaeddas i n one por
tion. Ammoni u | (245 g, 1.07 nol) was dissolved in water (500 nml)
and added dro%%gégﬁﬁiﬁ%'suspensi on over A4ci

20 In another procedure, the compound of formula I as depicted above

may be prepared by a process which comprises reacting the compound of
formula XI (or its 1,2,4-triazolo[4,3-blpyridazin-6-one tautomer) with a

compound of formula XII:
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25 XD (X11)



60 mn resulting in an exotherm (typically tenperature increases to 15
between 75-80C and can be controlled by rate of per sulfate addition). The
tenperature was maintained at 75C for a further 1 h and t&®eceaobdrd®020 room
tenperature. The reaction mxture was extracted with isobutyl alcohol (1 1)
and the aqueous | ayer discarded. The or g‘aHl”c | ayer was washed wi th water
(250 M) and the aqueous cut. discarded. HPLC assa~ 20 yield is 134 ¢
(97% . The isobutyl al cohol solution was used as is in the next step. b)

6- Chl or o- 5- ( 1 whegeireLf represenigla) syicakigdeavigg-grpvplr azi ne Hydr azi ne hydrate
(95 m) 1.95 nol) s ,added to t i sobutyl 25 al cohol solutjon fromstep a
ina 31 flask and (lERVIRE g’g@&p&grlsf&}ltﬁuymilak&g&q%m,ﬁymcahg C\]ibl%m@éiol ed
to roomtenmpepgdmpe and the | ower aqueous |ayer discarded. The reaction

m xture was washed with water (450 ml) and the aqueous cut discarded. The
reaction m xture wihediestiioh bdtweriecompounddXband Ui és nonvenidiidy pffecudt
started to crystalljse.and then 1 30 np | -2-pyrrolidi (NWMP) (550 m)
was added® Di éYislqré{ngﬂ‘evﬁg"ta S&@é%@&’qéﬁﬁfegéfyﬁﬁﬁﬁy&gﬁ to remove the

| ast of the i Fx-1WeTolale JRE [ b6 4 next step.
c) 6-Chloro- 7-8???%9&?%& y gf H;y[P?": gpé(%hwggrﬁ%gﬁg%ﬁ%sa%ufﬁfs {é ?lagg%l ol4 35

bl pyri dazi ne Ry#tider obenzoyl chloride (103 g, 0.65 nol) was added dropw se
to the cooled (0C) NWP solutjon from ;‘iae%éb mai nt ai ni ng the_internal
tenmperature <5C. Affiherinteramagiate ofdarm AOPYO MY sanyesisitly bepreparad 130C
for 2 h. The | 1 Yest r mig rapt: ich
resulted int g%gtfl{:/tg{%gﬁégg{aﬁlgn offg?rﬁg?%ngﬁc% fdtyr?)% E1%{'1?11[1%)n]aq\/\%}é\‘ﬁadded

dr opwi se1®@ver ni¥talthpdrokide, 9. girsodiwvashyelrokidd. (Thel@aceiod it benwaliéntly sol at ed
by filtration, then dried under reduced pressure to afford product (145 g,
71% yi el d f r offfscteddpcn Breshsolvanl s¥a) as aguepusil. grdigxane, adeplly ataihst e
1,2,4-Triazol 4 i nhydrous THF (950 m) was cooled to
0C and 1, 8- di g‘%@%?g?}g?gf%}‘h‘? gf B‘ﬁ%%%‘?%ne (DBU) (220 g, 1.45 mol) was added
in one portion. ThénkeRethaproteduieetivmsompouricof fooinuds Inisepidted abov! et e
di ssol uti on was observed. Wil st nmaintaining the 20 ice/water cooling bath,
i odoet hane (3Masgbe prepuugd by a\irocsss wiich epmpEseHiaactingimime thylaetisd

resul ti in anj rnal EELBQ [ 0 30C. The reaction was stirred
at room errperggltduérnet%fg(;fr’jé P ,%ﬁfé&%ﬁf?l{lhe DBU hydr oi odi de was renoved
by filtration. The filtrate solution was used as is in the next step. 25 e)
(2-Et~I-2H 1. 2. 4-tri azol - 3-yl ) met hanol The st'krred solution fromthe
precedi ng step was cooled to -75C i ntBrMl tepperature in a solid

3310 solution in hexanes)
was added dropw se over 25 mn 30 epimng t ternal tenperature bel ow

(XIID)

in the presence of silver nitrate and ammonium persulphate.

20 7 The reaction is conveniently carried out in a suitable solvent, for
example in water or aqueous acetonitrile, optionally under acidic
conditions, e.g. using trifluoroacetic acid or sulphuric acid, typically at an

elevated temperature.



4 Decenber 2002 -23 aged for 30 min (back to -75C) and then neat DWF (108
m, 1.39 nmol) was added dropw se over 10 min nmaintaining internal
tenperature bel ow -60C. The reaction m xture was aged at 4 Pe@rhber 2002 n
before the cooling bath was renoved and ti}? reaction mxture allowed to
warmto 5 0OC over 30 min. Industrial nmethyfated spirits (340 m) was added
over 10 m n. Sodi um borohydride (26.3 g, 0.695 nol) was then added
portionwi se mai ntaining internal O%tgénperat ure below 6C. After the addition

the reaction m xt urlheyntermediaerot formpadaXH qoserapondsde she cempaundof r r ed

for 1 h at that te rature. T [e i enche y.th reful 10
addi tion of Ziﬁ)’l—ﬁg@ f‘gggplrﬂ;%d gﬁo et‘ﬁgélleg@fl\é\gzedﬁg" tut}’o‘%‘%fs?éﬁﬁgfﬁf&ee for 20
h. The reacti onpsdidbilis ab8éntCanaeRb ﬁ@ﬁe;eﬂleumt@mmn@n&le%eﬂir@%%b%ﬁe% (135
g) was added in one portion. The reaction mxture was warnmed to 35C and

stirred for 1%ymnethodscaradbgausoie thase deacribsdiabveifohpyeparing 45C) i sobut yl

al cohol {2 x 675 m )., T. .Cﬁrbgned organic fractions were 15 concentrated
under redtced PPRORILABT M2 Gt whi ch point the product crystallised.
Heptane (1.125 1) was; &dedrthed prii@date!thy coRpeRRd F B URARAs UBPIESH
pressure to renove nost of the isobutyl alcohol. Heptane was added to give
a final slurrybest mmay bé pégoanetl bysf pecespwhichgearopi@s fédctingta comgewadt he
title conpound (|37 9).,44%.front 1,2. 4-triazaq| 20 f)

' 7-(1.1- Di net rﬂf&%ﬁ%%%)ﬁg‘?&i%?wmpfﬁnﬁ ot fonila v

1.2.4-triazol - 3- ~met hoxy) - 3- (2f | uor o~henyl )-1. 2. 4-tri azol o! [ 4. 3-b] pYri dazin

e Method A 25 : )
6- Chl oro-7- (1, 1-di net hyl et hyl ) -B=(R- f | uor ophenyl )-1, 2, 4-tri azol o[ 4, 3b] pyrid
azine (255 g, 0.83.9 mol), (2- :iﬁzﬁl, 2,4-triazol -3-yl)nmethanol (125 g,
0.983 nol) and cesium carbongfe (40 g, i.966 nmol) were charged to a 101
flask equi pped with an overh d/ql‘n,irrer. Di nethyl sul fgxide (2.5 1) was
added in one portion and th€ redction mxture stirred at_raom 30
tenperature for 20 h. The eaction m xture
was mai ntai ned at <25C whil st watgr (5 1) was added deopwW se over 45 4
Decenber 2002 -24 mn to the stirred suspension. After “cooling to 10C, the
product was isolated by filtrati andCH.RE, cake washed with water (1.75 1).
Drying at 50C iia uacuo gave the\iifle conmpound (317 g, 98% as a white
solid. 5 Vlethod B 6-Chloro-7-( LN-dinethyle thyl)-3-(2-fluorop he
nyl)-1, 2, 4-triazolo (4, 3 Db]pyridazine (10 g, 32.12 mmol) and
(2-ethyl-2I1H 1,2,4-triazol -3 yl) hanol (5.01 g, 38. nmol ) were charged
to a 50014 flask equi pped with an’overhead stirrer. (100 M) was added
in one portion and the 10 reaction mxtur a stir red until conplete

di ssol ution was achi eved. The reaction m xture was cooled to 0OC and 48% W w
sodi um hydr oxivdeerzod M repretdn 32 BOHISomsm (Al ljasn addell Alk repeespats 4 i(QR.

After stir r ing for 1 h at 0C the praoduct had crystallised. f~~ater (100
m) was added HKBLgHOLE; &\%BF""I%S’LFH‘HY]aﬁ&%t \ereREeReTYS Aguttatie Tesiying grotre
product was i sql f ad ake washed with water (100
m ). Drying a?ﬁgg%‘i}?ﬁpﬁggﬂagﬂéégélgﬁgqﬁ?%mga%%ﬁ%gund (12.50 g, 98/) as a
white sollbd. EXAVPITHhe3lea@irfgogompi lohis sndathaa hal egdrsatonpre.gf bidao/nor phs and
Solvates of 7-(1.1 dingthylethyl)-6-(2-et]yl-2H 1 )

2,4-triazol -3-yl rretAhﬁSW?Q -t(l‘ér-‘%/llt{‘?&r‘ﬁé)mﬁ%%{y st (g‘%ﬁetlt“i the Jegction between

3 bi azi ' . . ol ] el
a3 y1 et esEiobhdb A TERR AL bipvck dign B Mty adibing): (o1 e
(hereinafter refldiecshdloasettakiztiphenylplasphi)ysiadiuns@)l from a sel ection

of organic solvents and | , e ‘
The reaction between compounds XIV and XV is conveniently

20 effected in an inert solvent such as N,N-dimethylformamide, typically at
an elevated temperature.
The intermediates of formula XIV may be prepared by reacting the

compound of formula IV as defined above with a compound of formula XVI:



t he~esul tant solids were dried in uacuo overnight at 60C unl ess ot herw se
stated. Each batch was then characterised by optical nicroscopy,
differential scanning calorinetry (DSC)) thernogravi netri4D80embet 2062 s
(T&), and ~-ray powder diffraction (~RPD). Four distinct -25 4 Decenber
2002 ranhydr ous pol ynor phs, a hydrate and Ibwo sol vates have been
characterised) as sunmarised in Table 1. Table 1: Pol ynorphs of Conpound I
5 Pol ynorphRecrystal lisationCrystal HabitM P

CSol vent AMet hanol El ongat edca. 186Et hyl acefater ect angul ar or Acet on
itrileirregul ar Acet oneAceti c aci d/ HaOBI sghut 1.El ongat edca. 181rectangul ar
orirregul ar CDi net hyl f or mam deAci cul ar cq; . 1'PI€)Tet r ahydr

of ur anDl sopr opanol Aci cul arca. 1701 sobu gnglpMet hanol Sol vat eMet hanol
(air-dried)lrregularca. 18CEt hanol vatyeEt hanol I rregul arca. 186 Pol vnor ph
A Pol ymoxph A consists of irregular or elongated rectangul ar birefringent
crystals. It shows one nmgjor endotherm by DSC at ca. 186C 10 due to
nmelting. In the case of sone of the sanples prepared this nelt displays
several events happening within it) typif&ed by shoul ders on the nelting
endot herm Pol ynorph A is anhydrous and di splays no | osses by 4 Decenber
2002 -26 TGA. It has a unique XRPD diffractogram typified by two peaks at
28 7.3. Pol vnorph B_5 Po| ynorph onsi sts of irregular or elongated

rect angul ar bwhergipddend g"r‘ P& 2 E‘?g‘i%fﬁm‘f%H"éeHFQB‘H’&WSWl@ﬁﬂ%rtoendot herm
by DSC at ca. td i I wei ght

| oss by TGA ?}go%%ggg%%(?aﬁ@e;&ggled%%yk%gﬁg%%g%ﬁ%?Bﬁ%&ngﬁgﬂp%ﬂ%@gl ynor ph C
consi sts Hf aci cul Bh¢ ibiermlfdiatgefiforarula iyl sbovEhaaPHe jiveparmbbybke of '

pol ynor ph C show an endot herm at_ca. 170C an exothermat ca. 173C, a small
endot her m at g)ép_ceqbgl{e@,de&ﬁab%ll}gﬁ&gﬁézﬁgégeoq‘av mathpag apaloggus Yherstong

| osses are ob 3V I P%r}@,l C nmor ph D
Pol ynor ph D c%ﬁ@?ts{%gmgyh%d(%ie%ﬁ Iragrg&tl)l?eﬁel?l‘raﬁlégée:cﬁgj t ry tlée(l? Igﬁ a‘?ﬁgeiL%{(P , PD
di ffractogram of pDhy titepihcBidtss of formala Vhalpaict wag Heopriepatedby pohatimgs ph C.

trimethylacetic acid with a compound of formula XVII:

10

(XVID)

wherein L! and 1.2 are as defined above; in the presence of silver nitrate
and ammonium persulphate; under conditions analogous to those
described above for the reaction between trimethylacetic acid and

15 compound XIII. Where L! and L2 are both chloro in compound XVII, the
reaction is advantageously effected in the presence of trifluoroacetic acid.

Where they are not commercially available, the starting materials

of fgrmula VI, VIII, IX, XII, XV, XVI and XVII may be prepared by
methods analogous to those described in the accompanyipg Examples, or

20 by standard methods well known from the art.



20 However, significant differences are observed, notably additional peaks
at 20 = 9.861, 15.113, 18.015 and 22.224. The DSC trace of polynorph D

di spl ays a very broad exothermat ca. 108C, followed by a#d Ixrdmbe2062and
exothermat 170C and 173C, as for polynorglg C The major nmelting is
observed at ca. 181C) and several events are seen to occur within the 25
nmelting endotherm with mnor nelting at 186C. No | osses are observed by

TGA. Met hanol Sol yaﬁe .The DS tgiherrn)grar'q;h’?ft.the nmet hanol sol vate shows one
endot herm 30 at ca.¥ERE A0k the AoV syniReticseauensesit SRAY b eresayat 18GC

due to 4 DeCgilI6F dePLble4é pretdct QSnsiﬁvSB?Q%&étiJ@%%u@% _oﬁt!}ﬁg)é %{—‘ﬁ\eby TGA up

to ca. 150C, at which point a step loss Is observe oi nc wth the
endot her m obsenulkedulss dBCernEd. STkisepay bs acheved byaneanssf amseatioaaposed of

nore than one event, and the anpount varjes. ng.recrystallised sanpl es and
does not appedFOEARNLEHIUPSEHY) ?%tha"sgt‘i??%ﬁ‘ér}ﬂﬂ fr Q,te%%‘PG\/@f‘é%PQ-M\QWm’}w

nmet hanol yapo | ol €k . S I es e of, a

i st not Rom Soraaielr, 4R, 3l e OB RIEREE Pracy 1894, EL R, GRS e

Et hanol Sol vatRGLNL. WatstPreretive Gréapein Orgypict Sthby s, JchnDRGdY@Bmgr am

whi ch shows °~ one endothermat ca. 111C due to |oss of ethanol) and an
endot herm at 991103 pretecinggrovpsgmayde omekedtata canvenientsubsequénbl e in

di fferent recrystal Ijsedﬁgﬁr}'j‘ol 855 bgtV\e&r‘l‘%ca&. 4 and 6.5% and does not

correspond to agt 8Fds B _9 Sck%(ﬂ"\‘/ %N %R PD di ffractogramis unique.

15 Hydrate o Pol ympqy ﬁlﬁ*&uwg&ly&ﬁ&%sm% 3619 REtdRld N4 dSSRTAALS BP7L(§§therm
) es

of Conpound | pol ynorph Aat 25 These noi sture vapour sorption studie
show f or Afit i onlinfethyleehylirtatZeethiyb2&l-8@4-tuhzoli 3-plhethiody)-$- (@ Hlyoraphahfl)- 20

Hysteresis indigative of ate fornmption i s seen to,ocqur, W th,

desor pti on ocg'ug’?lfqbazﬁ’gq[éw( gk)_yrg{?% A Gﬁﬁ"bsﬁ‘tg‘ﬁﬁ\ﬁgd? &hgyacteyiseskrpD

di ffract ogr a”&&l@%hégbﬁ%&#ﬁhs%{m&wﬂeb rBed X TBRE nﬁs@@ﬂeﬂﬁodﬁﬁa&ﬁ%ﬂ? ate of
pol ynmorph A. The XRPD di ffractogram of the dehydrate, obtai'ned on .wetted

sanpl e of pol ywhabletfors, pplydesrphsA (for derm zonlaptlicharadefitatienses Exangsleed
bet ween the t forms.. The major changes in diffraction can . be seen to be
loss of the pelkalier Bgring 7o suspgndin 18 sipters A A r e AR ¥RopRA RS S0 29
= 11.9 ang 12-s§ab1@9nu%ﬁlf¢)@catvmmwmiﬁeﬁol ymor phs to Pol viror ph A 30 On
slurrying in water all of the golyrmr phs and sol vates decr ibed above

convert to pol ynor fherfodlpsring Wds dlustrateddy prepaditoat ofhgmpainds 4
Decenber 2002 - 28. thi? s th%. nost stable format roomtenperature. This
conversi on i s 2SFOWRRL EBe IRERUR- aqueous sol ubility of Compound I in

relation to the | arpg &ihpsend insfdcbfiGRERAYR AL MvEhGn pBtehtiRrninayder
Diffraction Data Figure 3 shows side-by-side ~i RPD diffractograns of

anhydr ous Conpbebandingefyidl-frenagend tothg henpydiezenine imdingrrate afibiumananol

I d he di hyd f. h A ical d [ d
her et A0ar e (rEEATELePE BuftaRipRibd it a NS bl S P Bfatnh &
X- Ray Powder Rufifraction Data

Reagents
¢ Phosphate buffered saline (PBS).

25 e Assay buffer: 10 mM KHoPO4, 100 mM KCl, pH 7.4 at room temperature.
¢ [*H}-Flumazenil (18 nM for o.1p3y2 cells; 18 nM for a233y2 cells; 10 nM
for )(13[3372 cells) in assay buffer.

e Flunitrazepam 100 uM in assay buffer.
¢ Cells resuspended in assay buffer (1 tray to 10 ml).
30



Angl ed val uel ntensi tyl nt ensi tyAngl ed

val uel ntensi tyl nt ensi t y20ACount %20ACount a;

, 7. 2A312.19523221488. 522. 8853. 882891957. 87. 55911. 686(G061323D&2hbeRAR2763513
0712. 38.60110. 2722?50223. G/3. 7558725Gl10. _23 6949. 116472118. 423

7673. 7406825310. 110. 7038. 2592827010. 824. 1 g 686841024. 111. 0278.017192138. 52
4.5183.6277828111. 211. 2397. 86640146458. 525. 2233. 528031&XG 512. 943G 83420250
. 10025. 2753. 520821857. g%ﬁ 441G 58218411. 625. 4783. 4932480832. 314. 497G 104927
A029. 62G 0883Heryesg b8ils

7.115.1785. 8325112%&%@@%@2%%&33@5%@0 é&l%s.?’ﬁﬁé'(@&%&}rﬁyeﬁzﬁ'1883@' 288571

385. 515 425. 741691
3. 2133018G7. 438d8b4Th8R B394 Lordp2d. Hnd381acéd 38875 Ml CefiifDgbAERE2PRY. 428. 0
73.117882489. 916. 1345, 489312501028. 7033. 10770155G. 21G 4195. 3943 r 1355 429
1353 06255131praceduress passpeb with a funthpsdd whof PBE4eensure that most of

517 245 B soatredls utremsust oS Rl pat Rl sl Rtyd for 20w 2

i . 230. 9542. 886663 8puiiSa Yeibhibp cetddifdfe, 3hl theadrS4Aa48dddred. The pellets
118. 8294. 70917853. 432. G

182. 74309163 eespispendod i3 19 ml ofpufferzper7gon (40em %26 cndod celig922339. 333
2542. 692026d2. G20. 2034. 391921184. 733 89' r 2. A245GG 42 720. 6354. 300982389
5a4 142. R4171&2G. 521. 5844 11385250103G 5222. 45827532
121.6894.0941gg9%28.238.5322.33459401 (21. 8674 06119114

838. 8592. 31564783..122. 283. 98(03154G 239. 5942. 274344 71 9 Conpound |

Pol ynor pt0 B: X RayCamvokecarpidd owicin deepli§-avelinpllabeh or in tubes. Each tube

val uel ntensityl ntensityAngl ed

val uel nt ensi t {AHEERT| t y20I ~Count %20ACount 7. 37911. 9702365149. 220. 1794. 397051
19910.0968.754é§§§%§§fég%ygﬁﬂgg699544.110.8218.16974132310021.7184.08884130
098. 312. 4827.0 14.627. 2853.9860244G33

712. 739G 943285491 bfITH]-Aath £6083E0al CORcOI BB BUPBIZ:. 18 HhMO3. 813941118
. 413. 4756. 5658G1239. 324. 0183. 70224735. 513. 828G. 39890695. 224. 4593. 63648755. 7
14. 8155. 9748062p3v2:328 ndd:1for 54852449 M)5. 078

S R A R R T B A
o SR T SR R g L
4 Decenber 20a2terd{ind&cibdpkctBOBhH28g), 18911 4hal @6&HArdtion.

5.318.1924. 8726914310. 832. 8372. 72528117 8.819. 0224. 6G
174(05. 233. 29%51088dg846lls19. 5424. 53891119934. 4072. 6044052

3.919.684.5074870. 55. 338. 872, 3147227 2. Co |, Pol h C X-R
Powder Diffraction?B88% %Fg\"é’bl%%ﬂ ’élrn]t%%%ﬁ%@#&&eﬁg?‘?gﬁ%%‘g&smg ithiera

| uel nt it [ 4 9087b1.
5. 09311701165 VB B8O PR R e R 4P P ®E D e
4.410. 4898. 42%265H44 warh 1&/@3d 4831i8buffar. Filfer83138 diiedsidainEad b9 dikid2G7183

220. 111. 2777. 839831310. 82G
af

7943. 3246G3285°10 1B afippy comding s ixpected asdueisatqtobhindingpse 8988d9927. 9853,
185753583-814d§ﬁ¥§m%9ﬁ%9%ﬁ&ﬁs§ﬁ§1&§%&uﬁ5§&§a§ﬁ§&§%6nﬂ%%§ﬁ%95%§%%ﬁg-228-7883
098G8257G. 215, D255 814095350 829, 2493 051A3227. 816 0075 5324801722, 229. 3013
045G03227. 81CusufliganBsestillatisaTos6sing] 0635002000 dpm for total counts and

71G 9515 22G46GL1. 530, 5442. 924441583 817. 6725. 014794029. 230. 9422, 887G8201
718. 337428342 @33112@%39. 83‘@?5@?9%“8‘?’5‘@8‘&5 f?EB‘S‘SSfQP‘%Ee%Hé?‘f#S’Gzalsm

.819. 39CGA. 57272 2 - Iy
13@98.920.o34%%%§§§§é§iéﬁ%%&éﬁ%%ﬁé%%%&f%%g?%ﬁﬁ?&f%kYﬁﬁﬁ%%&%?ﬁ???ﬁ.9792.5@31
07GL. 821. 1894 s48abd1fk#dssion analysis, from which the inhibition constant K; can be

435.422.53225741.331.5 34. 1254347Gl1. 535. 7532. 50941922. ?21. 87G4. 059(032983G
712. 44G1591 salsy f@éd%?@éq tast Lempeung3 o 425371453 523. 20

73.829684G311. 23 7 9 291 3 ! : 47741
824.3163.6575?872.?géféﬁgg 45 égw%%gﬁéﬁﬁﬁﬁgéﬁ%§i§%%$§ﬁ§5%i§?a§y owder

Di ffract8®n Dabavdagbeyl aml wab fdenbtd posseenaiKiwibgd & displacement of [3H]-

val uel ntensi tyl ntensi ty28ACount'/20ACount/ 8. 02411. 0097150133. 422. 2243. 9990
41427. (9. 6649. 14458150110022. 6543. 921921127. 59. 8618. 9625950233. 523. 223. 8275
732221.510. 4978. 42115382. 524. 0523. (39702895. 910. 88. 1848922915. 324. 3133. 6599i
29519. 711. 4627. 71362402. 724. 9483. 56G1927218. 112. 1057. 3056321614. 425. 33. 5174
4120812. 9516. 8303557338. 225. 5433. 4845530420. 313. 312}

6. 645581077. 125. 9773. 4272836224. 113. 817G 40392392. 626. 03G3. 419G541627. 714. 4
786.1130528218. 826. 7893. 3251853935. 9i 4. 8235. 97

145765. 127. 4793. 2432917311. 515. 1135. 857461G210. 827. 7543. 2117619813. 2165. 534
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CLAYIVIS: 1. 7-(1,1-Dinethylethyl}-6-(2-ethyl-2H 1,2,4-triazol -3
yl met hoxy) - 3-{2-fl uorophenyl )-1, 2, 4-triazol o[ 4, 3- b]pyrlda2|ne 5 2.
Pol ymorph A of 7-(1, 1-di net hyl et hy )-s-(2-ethyl-2H 1, 2, 4 4 December 2002
triazol - 3-yl met hoxy) - 3- (2-fl uorophenyl )-1, 2,4-tri azol 0[4 3-b] pyri dazi ne as
characterised herein. 10 3. A pharnmaceut - 481 conposition conmprising 7-(1,1
di net hyl ethyl )-6-(2-ethyl-2H1, 2, 4-tri azol - 3- yhnet hoxy) - 3- (2-f | uor ophenyl )
1,2,4-triazol o[ 4, 3-b] pyridazine in association with a pharmaceuticall5
accept abl e carflugrazeifl ffom The a2smdidr @3 hbdniiofthéhiuedry HABA { 2e@iplydt of2H
1,2,4-triazol -3
y| net hoxy) - 3- (Iess thandpdnyl )- 1, 2, 4-tri azol o[ 4, 3- 6] pyri dazi ne for the
manuf acture of a medi canent for the treatnment andlor prevention of anxiety.
20 5. A process for the preparation of 7-(1,1-dinmethylethyl)-6-(2 ethyl-2H
1,2,4-triazol -3-yl met hoxy)-3-(2-fl uorgXMPIE ¥, 2, 4-triazolo[ 4,3
b] pyri dazi ne, which conprises: (A reacting a conpound of fornula I
the conmpoond of 25 fornula IV: 4 Decenber 2002 -34 510 NN F ,
wherein L1 rep, . N~ C
(B) reacting tHe-e&npd ¢ 4 2
F

bl py! 1 dazin-G a&obﬁuhgngr,é,4%f£oﬁa[&,9@gyﬁéa%eforrm' a Xl -N

a) 3.6-Dichloro-4-(1,1-dimethylethyl)pyridazine

10 Concentrated sulphuric acid (63.6 ml, 1.0 mol) was added carefully '
to a stirred suspension of 3,6-dichloropyridazine (50.0 g, 0.34 mol) in water
(1.25 1). This mixture was then heated to 70°C (internal temperature)
before the addition of trimethylacetic acid (47.5 ml, 0.41 mol). A solution
of silver nitrate (11.4 g, 0.07 mol) in water (20 ml) was then added over

15 approximately one minute. This caused the reaction mixture to become
milky in appearance. A solution of ammonium persulphate (230 g, 1.0
mol) in water (0.63 1) was then added over 20-30 minutes. The internal
temperature rose to approximately 85°C. During the addition the product
formed as a sticky precipitate. Upon complete addition the reaction was

20 stirred for an additional 10 minutes, then allowed to cool to room
temperature. The mixture was then poured onto ice and basified with
concentrated aqueous ammonia, with the addition of more ice as required
to keep the temperature below 10°C. The aqueous was extracted with
dichloromethane (3 x 300 ml). The combined extracts were dried (MgSOy),

25 filtered and evaporated to give 55.8 g of crude product as an oil. This was
purified by silica gel chromatography using 0-15% ethyl acetate in hexane
as)eluent to give 37.31 g (63%) of the desired compound. Data for the title
compound: !H NMR (360 MHz, d¢-DMSO) & 1.50 (9H, s), 7.48 (1H, s); MS
(ES*) m/e 205 [MH]*, 207 {[MH]*.

30



) . wherein L3 represents a suitable leaving group; or L Ni NCHCH3 | N
) (C) reacting trinethylacetic acid with the conpound of forrmula Xl II:

X 4 Decenber 2002 -35 MN F' ~N ,N O N ~ N ~ CHZCH~ | 4NDgc¥inbe)2@2i n t he
presence of silver nitrate and armoni um (?)rsul phate; or (D) reacting a

conpound of forrmula ~I~l vmthacorrpound of formula ~'V: N Iv 1l ~LlLa~r F
~n MONi ~ ,CHCHB I N (X~ (~"'~ ~0 wherein Mrepresents -B(OH)z or
-Sn( Al k) a in x\)/glch L

sui tabl e | eav ECici i Se 6 S i: ¢ ' 6.
A process as g, 51 claimb5 V\/nereln reactlon (A is 15 carrled out in
1- et hyl - 2- py I n the presence of sodi um hydroxide, at a

tenperature in t heArmgxﬁmlite of 3®dichloro-4-(1,1- dimethylethyl)pyridazine (20 g,
CALLRA LA 9. A A . AA AL AL A9U9rALnAL&A& AU. As. A. A &y. A9RA A&h. AhL
A A2, A A . AORY moDaB-fluqrohenzhxdrazige 226 g, Addsemol) and triethylamine

b hydrochloride (20 g, 0.0145 mol) in dioxan (1.2 l) was stirred and heated at
reflux under a stream of nitrogen for 4 days. Upon cooling the volatiles
were removed in vacuo and the residue was triturated with
dichloromethane (200 ml), filtered and concentrated under vacuum. The
residue was purified by chromatography on silica gel eluting with

10 0%—25% ethyl acetate/dichloromethane to give the tiﬂe compound
(12.95 g, 44%) as a white solid. Data for the title compound: 'H NMR (360
MHz, CDCls) 6 1.57 (9H, s), 7.26-7.35 (2H, m), 7.58-7.60 (1H, m), 7.89-7.93
(1H, m), 8.17 (1H, s); MS (ES*) m/e 305 [MH]*, 307 [MH]*.

15 c) (2-Ethvl-2H-1,2 . 4-triazol-3-v)methanol
To a solution of 1,2,4-triazole (10 g, 0.145 mol) in DMF (150 ml) at

room temperature was added sodium hydride (6.4 g of a 60% disp. in oil,
0.16 mol) in portions over 15 min. When the addition was complete, the
reaction mixture was allowed to cool to room temperature, then cooled in
20 an ice-bath and iodoethane (14 ml, 0.174 mol) added dropwise over 10 min.
The reaction mixture was allowed to warm to room temperaure and after
stirring for 3 h the solvents were removed under high vacuum to leave a
residue which was partitioned between water (300 ml) and ethyl acetate (3
x 300 ml). The combined organic layers were washed with saturated brine
25 and dried (MgSOy), filtered and concentrated under vacuum to leave an
oily residue which was purified by distillation (120°C @ ~20 mmHg) to
give l-ethyl-1,2 4-triazole contaminated with ~15% DMF (2.4 g). The
crtfde product (2.4 g, 0.025 mol) was dissolved in dry THF (35 ml), cooled
to -40°C and n-butyllithium (16.2 ml of a 1.6 M solution in hexane, 0.026
30 mol) was added slowly over 20 min keeping the temperature constant.

DMF (2.03 ml, 0.026 mol) was then added and after 15 min the reaction
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10 of AgNO3 (11.4 g, 0.134 mol) in water (125 ml) was added in one portion

resulting in an opaque solution. Trifluoroacetic acid (10.3 ml, 0.134 mol)
was added in one portion. Ammonium persulfate (245 g, 1.07 mol) was
dissolved in water (500 ml) and added dropwise to the suspension over 45-
60 min resulting in an exotherm (typically temperature increases to

15 between 75-80°C and can be controlled by rate of pérsulfate addition). The
temperature was maintained at 75°C for a further 1 h and then cooled to
room temperature. The reaction mixture was extracted with isobutyl
alcohol (1 1) and the aqueous layer discarded. The organic layer was
washed with water (250 ml) and the aqueous cut discarded. HPLC assayv

20 yield is 134 g (97%). The isobutyl alcohol solution was used as ts in the

next step.

b) 6-Chloro-5-(1,1-dimethylethyl)pyridazin-3-ylhydrazine
Hydrazine hydrate (95 ml, 1.95 mol) was added to the isobutyl
25 alcohol solution from step a in a 3 1 flask and heated at 90°C for 20 h. The
reaction mixture was cooled to room temperature and the lower aqueous
layer discarded. The reaction mixture was washed with water (450 ml)
and the aqueous cut discarded. The reaction mixture was distilled under
reduced pressure until the product started to crystallise and then 1-

30 methyl-2-pyrrolidinone (NMP) (550 ml) was added. Distillation was
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15 d) 1-Ethvl-1,2 4-triazole
1,2,4-Triazole (100.0 g, 1.45 mol) in anhydrous THF (950 ml) was
cooled to 0°C and 1,8-diazabicyclo[5.4.0]undec-7-ene (DBU) (220 g, 1.45

mol) was added in one portion. The reaction mixture was stirred for 30
min until complete dissolution was observed. Whilst maintaining the
20 ice/water cooling bath, 1odoethane (317 g, 2.03 mol) was added dropwise
over a 15 min period resulting in an internal temperature rise to 30°C.
The reaction was stirred at room temperature for 16 h, after which the
DBU hydroiodide was removed by filtration. The filtrate solution was
used as is in the next step.
25
e) (2-Ethyl-2H-1.2 4-triazol-3-y)methanol
The stirred solution from the preceding step was cooled to -75°C
internal temperature in a solid CO/acetone slurry bath. Hexyllithium
(458 ml of 33% solution in hexanes) was added dropwise over 25 min

30 keeping the internal temperature below -55°C. The reaction mixture was
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10 addition of 2M H2SO4 (200 ml) and then stirred at room temperature for
20 h. The reaction mixture was concentrated to 675 ml and sodium sulfate
(135 g) was added in one portion. The reaction mixture was warmed to
35°C and stirred for 156 min. The solution was extracted with warm (45°C)
isobutyl alcohol (2 x 675 ml). The combined organic fractions were

15 concentrated under reduced pressure 450 ml at which point the product
crystallised. Heptane (1.125 1) was added and the slurry concentrated
under reduced pressure to remove most of the isobutyl alcohol. Heptane

was added to give a final slurry volume of 680 ml. After cooling to 0°C,

filtration gave the title compound (137 g, 74% from 1,2.4-triazole).

20
D .
fluorophenyl)-1,2 4-triazolo{4,3-blpyridazine
Method A
25 6-Chloro-7-(1,1-dimethylethyl)-3-(2-fluorophenyl)-1,2,4-triazolo[4,3-

blpyridazine (255 g, 0.819 mol), (2-ethyl-2H-1,2 4-triazol-3-yl)methanol
(12? g, 0.983 mol) and cesium carbonate (640 g, 1.966 mol) were charged
to a 10 1 flask equipped with an overhead stirrer. Dimethyl sulfoxide (2.5
1) was added in one portion and the reaction mixture stirred at room

30 temperature for 20 h. The product had crystallised. The reaction mixture

was maintained at <25°C whilst water (5 1) was added dropwise over 45
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10% solution (4.02 g, 46 mmol) was added in one portion. After stirring for 1 h

at 0°C, the product had crystallised. Water (100 ml) was added dropwise

over 15 min and the slurry aged for 30 min. The product was isolated by

15 filtration and the cake washed with water (100 ml). Drying at 50°C in
vacuo gave the title compound (12.50 g, 98%) as a white solid.

EXAMPLE 3

20 Formation and Characterisation of Polymorphs and Solvates of 7-(1,1-

1.2 4-triazolo[4,3-blpyridazine

7-(1,1-Dimethylethyl)-6-(2-ethyl-2H-1,2,4-triazol-3-ylmethoxy)-3-(2-
25 fluorophenyl)-1,2,4-triazolo[4,3-b]pyridazine (hereinafter referred to as
Compound I) was recrystallised from a selection of organic solvents and
the }‘esultant solids were dried tn vacuo overnight at 60°C unless
otherwise stated. Each batch was then characterised by optical
microscopy, differential scanning calorimetry (DSC), thermogravimetric

30 analysis (TGA), and X-ray powder diffraction XRPD). Four distinct
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Ethanol Solvate Ethanol Irregular ca. 186
Polymorph A
Polymorph A consists of irregular or elongated rectangular
birefringent crystals. It shows one major endotherm by DSC at ca. 186°C
10 due to melting. In the case of some of the samples prepared this melt

displays several events happening within it, typified by shoulders on the

melting endotherm. Polymorph A is anhydrous and displays no losses by
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Polymorph B

5 Polymorph B consists of irregular or elongated rectangular
birefringent crystals. Polymorph B displays one major endotherm by DSC
at ca. 181°C due to melting. It is anhydrous and displays no weight loss

by TGA. It has a unique XRPD diffractogram.

10 Polymorph C
Polymorph C consists of acicular, birefringent crystals. The DSC

thermograms of polymorph C show an endotherm at ca. 170°C, an
exotherm at ca. 173°C, a small endotherm at ca. 181°C, and an endotherm
due to melting at ca. 186°C. No losses are observed by thermogravimetric

15 analysis.

Polymorph D

Polymorph D consists of acicular birefringent crystals. The XRPD

diffractogram of polymorph D is similar in pattern to that of polymorph C.
20 However, significant differences are observed, notably additional peaks at

20 =9.861, 15.113, 18.015 and 22.224. The DSC trace of polymorph D

displays a very broad exotherm at ca. 108°C, followed by an endotherm

and exotherm at 170°C and 173°C, as for polymorph C. The major melting

is observed at ca. 181°C, and several events are seen to occur within the
25 melting endotherm, with minor melting at 186°C. No losses are observed

by TGA.

¥
Methanol Solvate

The DSC thermogram of the methanol solvate shows one endotherm

30 at ca. 157°C due to loss of methanol, and one endotherm at 186°C due to
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DSC. This step loss is in some Instances composed of more than one event,
and the amount varies among recrystallised samples and does not appear
5 to correspond to a stoichiometric solvate. However, methanol vapour

sorption studies on polymorph A show the presence of a distinct

hemisolvate. The XRPD diffractogram of the solvate is unique.

Ethanol Solvate

10 The ethanol solvate is typified by its DSC thermogram which shows '
one endotherm at ca. 111°C due to loss of ethanol, and an endotherm at ca.
186°C due to melting. TGA shows the loss to be variable in different
recrystallised samples, between ca. 4 and 6.5%, and does not correspond to
a stoichiometric solvate. The XRPD diffractogram is unique.

15
Hydrate of Polymorph A

Figure 1 shows the adsorption/desorption isotherm of Compound I
polymorph A at 25°C. These moisture vapour sorption studies show
formation of a dihydrate above 80% relative humidity (RH) at 25°C.

20 Hysteresis indicative of hydrate formation is seen to occur, with desorption
occurring below ca. 60% RH.

Figure 2 shows side-by-side XRPD diffractograms of anhydrous
Compound I polymorph A and of the dihydrate of polymorph A. The XRPD
diffractogram of the dihydrate, obtained on a wetted sample of polymorph

25 A, demonstrates the distinct differences observed between the two forms.
The major changes in diffraction can be seen to be loss of the peak at 20 =

11.,‘2°, and the appearance of two major peaks at 26 = 11.9° and 12.3°.

Conversion of Compound I Polymorphs to Polymorph A

30 On slurrying in water all of the polymorphs and solvates decribed

above convert to polymorph A over a period of 1-4 days, indicating that
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eXcess of solid compound slurried.

5 X-Ray Powder Diffraction Data
Figure 3 shows side-by-side XRPD diffractograms of anhydrous

Compound I polymorphs A, B, C and D, of the methanol and ethanol
solvates, and of the dihydrate of polymorph A. Numerical data associated

therewith are presented below.
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g\)xglle d value Intensity Intensity Angle d value Intensity Intensity
20 A Count % 20 A Count %
7.243 12.19523 2214 88.5 22.885 3.88289 195 7.8
7.559 11.68660 613 2456 23.621 3.76351 307 12.3
8.601 10.27227 50 2 23.67 3.75587 256 10.2
9.694 9.11647 211 8.4 23 767 3.74068 253 10.1
10.703 8.25928 270 108 24.12 3.68684 102 4.1
11.027 8.01719 213 856 24.518 3.62778 281 11.2
11.239 7.86640 1464 585 25.223 3.52803 162 6.5
12.943 6.83420 2501 100 25.276  3.52082 185 7.4
13.441 6.58218 41 1.6 25478  3.49324 808 32.3
14.497 6.10492 740 29.6 26.088  3.41292 2178 87.1
15.178 5.83251 1211 48.4 26.686 3.33787 86 34
15.376 5.75802 187 75 27.093 3.28857 138 55
15 42 5.74169 144 58 27.74 3.21330° 186 7.4
15.854 5.58536 391 15.6 28.056 3.17789 87 3.5
16.081 5.50706 236 94 28.607 3.11788 248 9.9
16.134 5.48931 250 10 28.703 3.10770 155 6.2
16 419 5.39437 135 54 29 135 3 06255 131 52
16.76 5.28552 36 1.4 29.267 3.04911 284 114
17.165 5.16167 304 12.1 29.353 3.04034 193 T
17.199 5 15149 235 94 29.787 2.99703 71 28
17.24 5.13933 329 13.2 30.357 2.94205 106 4.2
17.3556 5.10550 281 11.2 30.954 2.88666 38 15
18.556 4. 77774 213 8.5 31.436 2.84343 52 21
18.829 4.70917 85 3.4 32.618 2.74309 163 6.5
19.27 4.60224 372 149 32.773 2.73047 161 6.5
19.499 4.54892 233 9.3 33 2564 2.69202 64 26
20.203 4.39192 118 4.7 33 897 2.64245 66 4 27
20.635 4.30098 238 95 34 14 2.62417 162 6.5
21.584 4 11385 250 10 3G 522 2.45827 53 21
21.689 4.09416 704 28.2 38.532 2.33459 40 16
21.867 4 06119 1621 648 38.859 2.31564 8 3.1
22.28 3.98692 154 62 39.694 2.27434 47 19

Compound I Polymorph B: X-Ray Powder Diffraction Data

Angle d value Intensity Intensity

20 A Count %

7.379 11.97023 651 49.2
10.096 8.75424 481 36.4
10.821 8.16974 1323 100
12.482 7.08575 61 46
12.739 6.94328 149 11.3
13.036 6.78588 194 14.7
13.475 6.56586 123 9.3
13.828 6.39890 69 5.2
14.815 5.97480 322 24.3
15.078 : 587109 307 23.2
15.584 5.68147 86 6.5
16.082 5.50675 391 29.6
16.979 5.21789 147 11.1

17.02 5.20548 163 12.3
17.287 5.12670 257 194
17.616 5.03052 72 5.4
18.125 4.89033 83.1 6.3

Angle

20
20.179
20.9
21.718
22.285
22.96
23.304
24.018
24.459
25.081
25.837
26.204
27.078
28.449
28.889
29.84
29.922
30.227

d value

4.39705
4.24699
4.08884
3.98602
3.87033
3.81394
3.70224
3.63648
3.54765
3.44555
3.39810
3.29031
3.13490
3.08812
2.99177
2.98380
2.95440

Intensity
Count

119

54

1300

446

87

111

73

75

141

47

193

176

91

51

166

121

58

Intensity
%

9

4.1
98.3
337
6.6

8.4

5.5

5.7
10.7
3.6
146
13.3
6.9

3.9
12.6
9.1
4.4
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19.542 4.53891 119 9 34.407  2.60440 52 3.9
19.68 4.50748 70.5 5.3 38.876  2.31472 27 2
Compound I Polymorph C: X-Ray Powder Diffraction Data
Angle d value Intensity Intensity Angle d value Intensity Intensity
20 A Count % 20 Count %
7.2564  12.17653 25 0.6 24.647  3.60908 75 1.8
8.023  11.01169 798 19.3 24961  3.56448 398 9.6
9.686 9.12421 4130 100 25.341 351181 182 4.4
10.489 8.42726 64 1.5 25549  3.48378 617 14.9
10.813 8.17559 107 26 25.981  3.42671 832 20.1
11.277 7.83989 31 0.8 26794  3.32466 328 7.9
12.193 7.25327 48 1.2 27.782  3.20863 166 4
12.961 6.82506 40 1 27.985  3.18576 158 3.8
14.357 6.16430 146 35 28.257  3.15573 241 5.8
14.497 6.10512 213 5.2 28.788 3 09868 257 6.2
15.225 5.81495 35 08 29242  3.05164 322 7.8
16.007 553248 917 22.2 29.301 304560 322 7.8
16.545 5.35385 681 16.5 29.56  3.01950 i1l 27
16.951 5.22646 61 L5 30.544 292444 158 38
17.672 5.01479 402 9.7 30.942  2.88768 70 17
18.337 4.83428 536 13 31.839  2.80834 156 3.8
18.578 4.77228 533 12.9 32.457  2.75628 157 3.8
19.396 457272 3486 844 32.745 273271 369 8.9
20.034 4.42851 57 1.4 34.246  2.61626 150 3.6
20.913 4.24430 193 4.7 34.979  2.56310 76 1.8
21.189 4.18959 1917 464 35.42 253225 74 1.8
21.523 4.12543 476 11.5 35753  2.50941 92 2.2
21.876 4.05969 329 8 36.71  2.44615 91 22
22.654 3.92185 151 3.7 37036 242537 145 35
23.207 3.82968 463 11.2 37549  2.39339 137 3.3
23.238 3.82472 462 11.2 38915 231247 74 18
24.316 3.65757 87 21 39.41  2.28456 166 4
Compound I Polymorph D: X-Ray Powder Diffraction Data
Angle d value Intensity Intensity Angle d value Intensity Intensity
20 A Count % 20 A Count %
8.024  11.00971 501 33.4 22.224  3.99690 414 27.6
9.664 9.14458 1501 100 22.654 3.92192 112 7.5
9.861 8.96259 502 335 2322  3.82757 322 215
10.497 8.42115 38 25 24.052  3.69702 89 5.9
10.8 8.18489 229 15.3 24313  3.65791 295 19.7
11.462 7.71362 40 2.7 24.948 356619 272 18.1
12.105 7.30563 216 14.4 253 351744 120 8
12.951 . 6.83035 573 38.2 25.543  3.48455 304 20.3
13.312 ~  6.64558 107 7.1 25977  3.42728 362 24.1
13.817 6.40392 39 26 26.036  3.41965 416 27.7
14.478 6.11305 282 18.8 26.789  3.32518 539 35.9
14.823 597145 76 5.1 27479  3.24329 173 115
15.113 5.85746 162 10.8 27.754  3.21176 198 13.2
16 5.53485 396 26.4 28.019 3.18199 170 11.3
16.533 5.35742 714 516 28.261  3.15525 314 20.9
16.952 5.22613 72 4.8 28.478  3.13170 144 9.6

?2: 1
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4.78110 498 33.2 30.904 2.89114 6.4
19.239 4.60966 196 13.1 31.818  2.81015 131 87
1941  4.56957 775 51.6 32.454  2.75655 119 79
20005  4.43493 158 10.5 32.744  2.73282 182 12.1
20525  4.32367 82 5.5 33664  2.66094 94 6.3
20.798  4.26748 386 25.7 3422 261823 95 6.3
20882  4.25060 416 27.7 34526 259568 80 5.3
21.188  4.18982 1344 89.5 34934 256632 99 6.6
21509  4.12810 1313 87.5 36.998  2.42775 122 8.1
21853  4.06378 296 19.7 37.545  2.39366 97 6.5

Compound I Methanol Solvate: X-Ray Powder Diffraction Data

Angle d value Intensity Intensity Angle d value Intensity Intensity
20 A Count % 20 A Count %

7.357 12.00677 9531 90.4 21.153 4.19677 224 21
7.608 11.61023 260 2.5 22 081 4.02236 10545 100
9.616 9.19052 260 2.5 22.588 3.93327 526 5
9.755 9.05958 433 4.1 22.825 3.89290 1150 10.9
10.943 8.07881 1145 10.9 23.14 3.84065 362 3.4
11.274 7.84189 406 39 23.742 3.74460 291 28
12.36 7.15546 3517 334 24.295 3.66064 440 4.2
12.942 6.83511 472 4.5 24.818 3.568463 3357 31.8
12.981 6.81447 530 5 25.434 3.49921 933 88
14.42 6.137564 440 4.2 25.967 3 42863 2020 19.2
14.69 6 02552 3179 30.1 26 3.42428 2000 19
15.196 5.82583 371 3.5 26 761 3.32860 402 3.8
15.651 5.65758 T67 1.3 27.151 3.28169 230 2.2
15.913 5.56476 954 9 28.642 311415 273 26
16.507 5.36597 379 3.6 28.951 3.08162 298 28
16.5639 5.35656 426 4 29.56 3.01950 1793 17
16.871 5.25102 1070 10.1 30.365 2.94130 455 43
17.226 5.143556 237 2.2 31.319 2.85382 313 3
18.226 4.86354 372 3.5 32.074 2.78834 173 1.6
18.613 4.76331 112 1.1 32.739 2.73323 134 1.3
19.283 4.59933 291 2.8 33.77 2.65210 344 3.3
19.645 4.53827 195 1.8 35.185 2.54858 129 1.2
19.961 4.44452 1703 16.2 37.166 2.41715 145 1.4
20.675 4.29264 161 15 37.694 2.38454 218 2.1

Compound I Ethanol Solvate: X-Ray Powder Diffraction Data

Angle d value Intensity Intensity Angle d value Intensity Intensity
20 A Count % 20 A Count %

7.357 12.00679 943 52.5 25.061 3.650456 462 25.7
9.541 P 9.26191 201 11.2 25341 3.51184 1795 100
9.809 ©  9.00980 208 116 25.712 3.46196 290 16.2
10.951 8.07238 1365 76.1 26.055 3.41713 463 258
12.031 7.35019 1500 83.6 26.235 3.39415 401 22.4
12.499 7.07637 115 6.4 26.599 3.34857 178 9.9
14.168 6.25067 245 13.7 27.054 3.29329 159 8.9
14.707 6.01841 236 13.2 28.355 3.14498 311 17.3
15.719 5.63302 428 238 28.491 3.13034 190 10.6

15.899 5.56980 657 36.6 28.667 3.11154 150 8.4
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19.109 464073 148 8.2 30.421  2.93596 132 74
1949  4.55085 1045 58.2 30.609  2.91837 133 7.4
20.998  4.22731 211 11.8 31.383  2.84817 131 7.3
21.177  4.19195 168 93 32.048  2.79050 154 8.6
21982  4.04085 1230 68.6 32.116  2.78480 146 8.1
22,124  4.01471 1146 63.9 33.78  2.65134 233 13
22.82  3.89385 904 50.4 35.079  2.55608 119 6.6
23.017  3.86082 475 26.5 35.267  2.64289 123 6.9
23.321  3.81127 295 16.5 36.866  2.43614 89 5
23.459 3.78909 282 15.7 37.84 2.37664 88 4.9
23.961 3.71094 701 39.1 39.182 2.29730 102 6.7
24.159  3.68094 1504 83.8 39.406  2.28477 104 5.8

Compound I Hydrate of Polymorph A: X-Ray Powder Diffraction Data,

Angle
20

7.261
9.1
9.626
10.796
11.858
12.218
12.261
12.302
12.97
14.462
14.518
15.19
15.402
15.866
15.906
16.08
16.127
16.178
16.221
16.357
16.418
17.189
17.345
18.57

d value

12.16414
9.70988
9.18058
8.18860
7.45707
7.23806
7.21317
7.18922
6.82039
6.11993
6.09637
5.82798
5.74824
5.58141
5.56750
5.50763
5.49137
5.47423
5.46004
5.41482
5.39480
5.16467
5.10866
4.77428

Intensity
Count

447
25.6
31
283
170
51.8
79.4
8
173
132
138
229
114
222
196
102
117
112
78
65.9
71.3
146
105
71

Intensity
%
100
5.7
6.9
63.2
38
11.6
177
174
38.7
295
30.8
51.2
25.6
49.6
43.9
22.7
26.1
25.1
17.4
14.7
15.9
326
23.5
15.9

Angle
20
18.657
18.779
18.859
19.276
19.504
20.22
20.655
21.68
21.86
22.316
22537
22579
22.901
23.673
24.507
25.469
26.087
27.754
28.613
29.291
29.935
32.747
34.176
38.848

d va'lue
A
4.75222
4.72155
470171
4.60089
4.54766
4.38821
4.29677
4.09588
4.06263
3.98062
3.94207
393478
3.88013
3.75541
3.62946
3.49445
3.41311
3.21175
3.11725
3.04663
2.98248
2.73253
2.62146
2.31630

Intensity
Count

48.4
35.7
43.7
82
46
28
133
163
223
88.8
254
281
78
84
46
203
128
56
65
57
43
63
32
31

Intensity

Yo

10.8
8
9.8
18.3
10.3
6.3
299
36.4
49.8
19.8
56.7
62.7
17.4
18.8
10.3
45.4
286
12,5
14.5
12.7
9.6
14.1
1.2
6.9
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wherein L! represents a suitable leaving group; or

5 (B) reacting the compound of formula XI (or its 1,2,4-triazolo[4,3-

b]lpyridazin-6-one tautomer) with a compound of formula XII:

N—N
» L
;o N7 /N/CHQCH3
~N \:N
OH
(XI) (XII)
10 wherein I3 represents a suitable leaving group; or

(C) reacting trimethirlacetic acid with the compound of formula XIII:
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5 (D) reacting a compound of formula XIV with a compound of
formula XV:
N—N
=
N
| F
~N
M
0
N7 N CH.CH;,
/
\=\
XI1V) XV)

10 wherein M represents -B(OH)2 or -Sn(Alk)s in which Alk represents a Ci¢
alkyl group, and L4 represents a suitable leaving group; in the presence of

a transition metal catalyst.

6. A process as claimed in claim 5 wherein reaction (A) is
15 carried out in 1-methyl-2-pyrrolidinone, in the presence of sodium

hydroxide, at a temperature in the region of 0°C.



