;e3e z6BTo+12 July 2002 TRI AZOLO PYRI DAZI NE DERI VATI VES AS LI GANDS FOR GABA
RECEPTORS The present invention relates to a class of substituted triazolo
5 pyridazine derivatives and to their use mtherapy. Mr a pl2duly2002ar |y,
this invention is concerned with substituted

1,2,4-triazol o[ 4, 3-b] pyridazi ne derivatives which are |igands for GABAa
receptors and apgyhheyichop eRYPAZINE HERFVATTIEPXSH TGENDE RORG AR &
states. Receptors for the ftggor TN DILOTy Neur otransnitier, gamra

am nobutyric acid (GABA), are divi dedREGEPTORS®I n cl asses: (1) GABAA r
eceptors, which are nmenber s of the |igand-gated ion channel super famly;
and (2) GABA>3 receptors) which may be nenbers of the G protein |inked
receptor superfaml | t: i DNAS i [Wela IMYY ABAr ,
receptor subunits vvg‘rhg%cljla%%letdn? %%ﬂlél%ir%gr of aﬁ%év%nddf%‘gﬁ%ggis%gg Htg %%IS:?S

mamal i an fam Ipyridagingr demvatovesraidutdehair dseasttherapyoMexdopmitics]afipithig 3

subunits, three subunits, one b. subunit, subuyni t d two.
subunits. Al't hoBURUATOI CRERTER ith saPRited I 2o F v e ERA It dBgi: ene
fam |y reps eseRiSadivByomhish 8R HPANEY fofl CABAL rétefrs 8hanGk MReRkohi S

| i gand20 gated ion channel, insight into the extent of subtype diversity is
still at an earnispfidtindgbe therapaofideletenionl mantad stafgs. an oc subunit, a (3
subunit and a vy subgﬂt gon ti }lute .tlhe q’hﬁi um re uinre. nt for formng a
fully functional GABAS®R 8&%@%‘& ¢ FAjoT IfugItaly nQUICKEAnSIILEer, EAMMAT | g~ cDNAS
into cells10As anfighobatyatk ahQ(EABR), sradigidedsiubiitivé ath sthesdd: 1) GRABIA T € 25
present only to a mnor extent in GABAn receptor popul ations. Studies of
receptor size AREPPHPENMSHATGMeRbPesP e‘gm%lhg%dcﬁ%fggamC’&%%ql&aemffﬁmﬂ,y;| i ke
ot her nenbers of, i BedABANd@BlRd, FRARKGAYBEmd BB kbf thd€:-PRfb e FARAN
receptor exists in pentameric form The selection of at |east one oc, one
(3 and one y subenptor snparfamilepSinei the fofkst sBNdsteasodiakliods 1@l @ABBhe
possi bl e exi stence  of re than 10,0 entanmeri¢_ subunit. combinations.

Mor eover, thi s &SR] 5‘[{[})‘8}}%9’8}‘1 %18{2%8%62“3’8%?31 ?%ﬁ%cfw’hm%@%?gh%r e~e 2
_ 12 July 2902 pemmdiadd £0sily Rat gvewh do beclpdssi Bhet dik of A antanganent of
subunits around the ion channel had no constr amsugpi .e. ther a could be
120 possi bl e vaubanits, fhoee 3 snbupiis.comecosipoyatl opp efswpaniti f1iktwap subunits).
Recept or subtype,asse. nblies which do exist include, anbngst many 5
others, al (32y3UPHBHE2/3-yo a3(3y2/3, a2~3yl, a5(33y2/3, a6(3y2, a6(38 and

a4(38. Subtype assenfith®ghCloiwicakd of G2 dbvestWiithe GAB AL Qéi@?tori dbn@oSt
areas of the brain and are thought to account for over 40% of GABA~

receptors in tHamilyrepspasmypa hngesten faswagem annrnderatendine b tlighigands
respective ar - 9 9 .

Fecoptors 2, ekl R0l AREANE Infotho Al A SHbBRE AVl Sbhidht an
expressed predeailysstagy. Ihhadbkedn modcda thatardosubueit, afdsunait aodight to

represent about 4% of GABAn receptors in the rat., A.charactgrjstic property
of "al | Known GAERHNHmSHbNE the BHETRIR TesE It on fFTEnedH lEdul at or y

sites, one of WQh&HonA GRBAJA@eB@mpdm%smﬂg (rBAYicRtIDAL NGsredth Sy I RRABZ
f the GA

binding site is the nost ex(gl ored o An receptor nodul atory sites,
and is the sitdnthedlsghAsridieatadaboved, e aadusbinits algo exighdpdmrand

temazepam gxert their effect..Before t.h ning of the,GABAn receptor gene
fanily, th 5 beer”Sﬁ‘?‘%Pz"é’gYﬁ% Ipingt r%{eé}ttlge‘??éggﬁir%‘t%é’?‘?rcpa%‘\}a R vi ded int o
two subtypes, BZl amgiuBid of2Bcdpioi dige Radivisualiisheioh BY ieBsubebrdinictos@pst udi es.
The BZ1 subtype has been shown to be pharnacol ogically equivalent to a

GABANn recept or ofindedias likeotdier marabgns of the Hagndrgetedrionichangel familihuni t
d y2. This i { i s bali d
foCrbpresent aihbafy AR e RS HEGRA e R AP TheXdfed Brp de TV P

maj or popul at i deastasre: dhena@ adddnandubdadtyf2d8 asrepeytpie.of Fogaithen alloese
constitute approximately a further 35% of the total GABAn r _eceptor

reper t oi r e30phapr Heg BPRableaPrsients @@%ﬁ%*%@%%ﬁ&&}‘}ericpﬂﬁ@@ ui valent to
(he Bz2 subtypeoathiflalibRedNRLEYRUALY libulAfiniyeIRgs PASHAMGond]  hough t he

BZ2 subtype may also 1nc certaln ab-containing 3 type assenblies.
The physiological role of these subtypes has hitherto
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3 - 12 July 2002 been uncl ear because no sufficiently selective agonists or
ant agoni sts were known. It is now believed that agents acting as BZ

agoni sts at al/ly2, a2(3y2 or a3~y2 subunits wll possess dek JughP@02
anxi ol ytic properties. Conpounds 5 whi ch “&e nodul ators of the

benzodi azepi ne binding site of the GABAn receptor by acting as BZ agonists

are referred to herei nafti{%as l(gﬁBAA receptor agoni sts". The al-selective

GABAa r ecept or PAEBHEatiansihet gamld he postibledbthengangemented spbymatscr i bed as
hypnoti c agent NG . -5 goli gﬂlaﬁ i at ed
wi th known anx?é?%?g‘?%’?’bgg‘ d\%ﬂ?%:]ﬁgégb g@?&%ﬁtﬁﬁﬁ%@gﬁ&gfﬁ I ngé g?? g§|§sgﬁl(’

medi at ed t hr oughriGABARrreeepptor soxmpoded ofifivg differeal sabbmits . Accordingly, it

i s considered that BAn receptor a i.sts which interact nore favourably
with the a2 and/or C‘gﬁﬁhﬁ&tgpﬁéﬁsﬁ%?ol?qlﬁesa‘f’h%@lo %éStéP?]é@Fi Y@opgstmany
treatment of aRh&LYo B2, A2FBGYE ABEPL/APEIS1L %58 200 By S eLetd 274 «ABSO
agents which are antagoni sts 15 or inverse agonists at al m ght be enpl oyed
to reverse sed&ubtypeasseypniesicenanpghrbyl albagoarspmrseihen caspammdsofof t he

present invention, being selective |igands for GABAa receptors, are
therefore of udbepraipnd peeibrught Hrcerniegusr 444 OSQ@A@M%PW@M

disorders of e GaN!SaboyRe LUOHSHIRCL AR nEHCR dh /sdaitngl JdlpLdflRIANXT Sty
di sorders, such as panic disorder with or w thout agoraphobia, agoraphobia
Wi t hout hi st or yareth@eghittodicemrmdor alanitrably and 18%hErGABARIraseptosd wmdiheg

soci al phobi as, obgessive-co | si ve di.sorder, stress disorders including
post -t r auntl i ¢ &hdSHRtIPE asperaBueg AR RS 25 9@ F@’Z’h‘é‘l‘ta‘ﬁezeé‘d”%?sed

subst ance-i ndu i i.5Qr X ggy[ orfe MY [ ; i graine;
depressive or %?g%frgfrﬂagxltté’o&c%?s@ﬁé(gra xasrrp ecoél&ng ﬁ%ﬁ%&gagﬁg ecurrent
maj or depr essi repxhssot aleryt 4% of WAL hiceporsder thebiapol ar | and bi polar |1

mani ¢ di sorders, an clothym c disorder.. psychori¢ disorders including
schi zophreni a; neur : ﬁ%ﬁeé%gﬁr?r%qr& ﬂtg"‘q Fﬁ?hzﬁgf‘é%gélre‘??éﬁ‘éﬁfébe attention
deficit hyperaghbydrcy oflb SRRy of nddtEhlgicsPkite€lons oPivhiéh & fieadi an rhyt hm
e.g. in subjects suffering front the effects of jet lag or shift work. -

4 — 12 Jul I 20benpediaseming (BE) bading gte. whhe BZJupding sy isitha maestfesplaza@An
receptors may f it DGl i i Mool i %11 ncluding
ot o, _dol ayed ot SATRE] kicep G HURRAY BB Gk ERPLIE Rhr ARFLRIH 07, )
chenot her apy oranxady @t deungs saxchve diazepano ahd dpepadiane erantdbairasfecvom ting; 5

eating disorders i ncluding angr.exj ervosa and bulim a nervosa, .
oremonst rual syPBIEe Sltpee S AT wsader greg lamily bl Penzbdisrening
patients; and hgARINEGilO® s hiRebi8&dliyvetdi Giabd snth Ao @B P BIRtHIEBABRY al so
be effective as pre-nedication prior to anaesthesia or mnor_ procedures

such as end®scomthejhpsivef nadiadigandibindingstedips. The BZ] sybtppohasbesn and in
us P 4,2 1 , i .
£ S AR

al | eged to be uhefoll stdsindtiin @nyhinatiagevitlsa fldwbundngoliyzi sSTHiEssrthbadostn
DE- A-27417G3 and in US Paéents 4 2Q0, 755 ang_4 &34, 43 possess a phenyl
substituent at 2bv@dgnphGABAsFecsptarisubiynes 2nfl és heliayedita aoprrsept abmestst em
The conpounds %PB?QP@AE‘AH@@@E&E‘% fhelfRid 56, meanwhile, possess a
heteroaryl noiety at the G or 8-position. In none of these publications,
however, i85there afwapderosaipepepulstignestd de wify2 andadfyaibsditypes.b] py

hrough . di reciqer TR HERS BRIRRISHITORIBA el AlgeRSsToR bR GaRG
describe rel at gdc§Rbi 8Spedtoite. 2PHakrhaIPiONR, thigtdhbitakRal dppedes byps i ves

which are stated to possess antianxiety activity. However, there is no

di scl osure nor eswvalegytostlieddZ? aullyphas definedprevipudly byaedinlzasid r epl aci ng
t he benzo noi et f the tri | th i L tem.w.th . any.ot her
Functsonal 1 cy. 138 afiroleRERe B2 SuBLAR ey ol DAnSE: SR b ohi RIS
triazol o- pgoi dagibdgpsl@sdeviatilicse ThoiHRiINOEEATS]10EThe s b thpashAg hvhepey t i es
at various GABAn receptor subtypes. The compounds in accordance with the
present invention have good affinity as |igands for the a2 and/or a3
subunit of the human GABAn receptor. The conpounds of this invention may
interact 30 nore favourably with the a2 andl or a3 subunit than with the a 1
subunit. Desirably, the conpounds of the invention will exhibit functional



12 July 2002 selectivity in terns of a selective efficacy for the a2 and/or
a3 subunit relative to the al subunit. The conpounds of the present

i nvention are GABANn receptor subtype Iigazggs havi ng a bi ndi n@g2 ahlyi2002y (K, )
for the a2 and/or a3 subunit, 5 as neasured in the assay descri bed

her ei nbe! . ow, of 100 nMor less, typically of 50 nMor |ess, and ideally of
10 nMor | ess. The coprpoynds in accQrdance with this jnvention nmay possess
at least a 2-f8PeR “é‘ﬁ{g;égﬂe?a‘éie oo ficignky sglegtive AROMALEAT Y @EUISTF Werq east
a 10-fold) sel gohipwe affinity for the a2 and/or a3 subunit relative to the
al subunit. However, conpounds 10 which are not selective in terns of their
bi ndi ng affinity foitishevabBebndiddhabtadgenthuniingme| B hgenis 4thelfal, s2b@ni t
are al so enconpassed wi thin the scope of tffe present invention; such
conpounds wi | | CHESPYABrRuRkH R PosserRt Apttahle aarlitPIoperties. erprRRPORNG
selective effi f . I | ati subuni t.
Vor cover . the SaidsaRn AR ABPH I beofaaHRbE bLELAL LUE o Phd BRI o

i nt eresti ng phassmtakbyneatiiog ps BZeadangds anotafbirgdito hieesimaftef as iABved or al

= phar mmoeut| cRIeP I RERIAS) o TBA R B RA RN Fop IR ORS RIS AR G G
R2 20 wherein r i, | I - r :

2 2-di ot iyl pr S35ERE SE8finlcally ORI A o BE gAY S¥ceting thpt at

1- met hyl cycl obikast sofnefdfube sedatiobadspbiatdt withdimoye hokiolytic drugs which

3 oxocycl ot yRet 3t i gL SpRHBKa I Sehmarhibiek QARG e bhoxy!

cycl opent yl met byhsaifling thetal subkdidUAYcof@@21y, iU @a¥ Rl e N3 ERR A,

3-fluorophenyl, tetrahydrofur-2-yl, pyrrolidin-1-yl,
4- et hyl t et r ahyceoppyr agemstsl wisich tihferactZagte; faRiuragly witdnthe df dndigendor

fiuoror and RZ {ept esgntS MR P BOARELn IEL AR 3 Lbiy TEHY
reduced propensity to cause sedation. Also, agents which are antagonists
15 or inverse agonists at o1 might be employed to reverse sedation or
hypnosis caused by ol agonists.
The compounds of the present invention, being selective ligands for
GABAA receptors, are therefore of use in the trecatment and/or prevention
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
bipolar IT 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.



5 imdazolyl) benzimdazolyl or nmethyl-triazolyl; provided that, when Z
represents 1-nethylcyclobutyl, Rl is hydrogen and R2 represents

1-methyl -1H 1,2, 4-triazol -3-yl or 2-methyl -2H 1,2, 4-triazol 32yuly2082n the
fluorine atomis not at the 2-position of " flhe phenyl ring. Certain
conpounds in accordance with the present |nvent|on are 10 enconpassed

PCT/ GBo7/ 01946y publ § SHBE: BOSIEERIr A h PO de 1D dsf O AR B A TREToTS |

however, no Speﬁﬂa‘}'tﬁ‘e cﬁ'b%ﬁh%fﬁc?udeﬁ%nﬁ'ﬁ&ﬁoc@&ﬁ%ﬁ“%e&@r1&1%§RHHE @Qtto those
of forrrul a | as déefined above. The present invention also prowg

conpound of f ordelaged and awcqmmmme&thaneﬁarmpularphmsrﬁamdumcbhyI y
accept abl e salt .t hereof Z rep ents trifluoronet

et byl propyl - LSRR Gt Ry 233l iy PEYgRer %) RaBTRARS omitie
cycl obutyl, 51- ngidiyg ﬁiéGMé}bltiﬁ{dludﬂn-gfdMéﬂ‘é}&@'rG@Até’dd bhimia aeReYs! obutyl,
3- hydroxycyclobutyl 3 benzyl oxycycl obutyl, 1-nmethyl cycl ohexyl,

cycl opent yl et hptemenstyuslisgndromeaanyscle spasm enspasficityaad. A P&?ﬁl’lmcar e as

def d ab
1155 obore et B8 SUEINETEIL R oA A
2-met hyl -2H- 1, Zalféotbl’eleﬁﬁelhvéas/ pre- trhedma]tim& }frhdi(nbla‘ﬁaeaﬂrm’ia & xlil(iJﬁmat t he

2-position of the phenyl r 5 The p resent i nvention further provides a
conpound of f orRifcad ‘I‘re§§uél ﬁ?@f’ EFCSBYJV‘@C lysing astsicpRdasiopyal | y accept abl e

sal t thereqp, \Ahere'ﬂlﬁErMﬁw san(aylﬁltqétpaxgmswasw& C&’Qé@%é%

1-fluorocycl obutyl, 1 nethylcyclohexyl, pyrrolidi’n-I-yl’ or t'hren-2-yi; and
R and R2 are a4, Gddf346edleadk{s¢ﬂbed vaﬁou&@lasmwofmg tpraguiofit 8- lx]mndam'hen Z

1Mot hy - 1h 1, 2o esay Pihyre st BY B REGR 87 S RopfFERGRE Tue
compounds described in DE-A-2741763 and in US Patents 4,260,755 and
4,654,343 possess a phenyl substituent at the 6-position of the triazolo-

15  pyridazine ring system. The compounds described in US Patent 4,260.756,
meanwhile, possess a heteroaryl moiety at the G- or 8-position. In none of
these publications, however, is there any disclosure or suggestion of 1,2,4-
triazolo[4,3-b]pyridazine derivatives wherein the substituent at the
G-position is attached through a directly linked oxygen atom.

20 EP-A-0085840 and EP-A-0134946 describe related series of 1,2,4-
triazolo[3,4-a]phthalazine derivatives which are stated to possess
antianxiety activity. However, there is no disclosure nor any suggestion in
either of these publications of replacing the benzo moiety of the triazolo-
phthalazine ring system with any other functionality.

25 The present invention provides a class of triazolo-pyridazine
derivatives which possess desirable binding properties at various GABA4
receptor subtypes. The compounds in accordance with the present
invention have good affinity as ligands for the a2 and/or a3 subunit of the
human GABAA receptor. The compounds of this invention may interact

30 more favourably with the a2 and/or a3 subunit than with the ol subunit.

Desirably, the compounds of the invention will exhibit functional



3-yl, then the fluorine atomis not at the 2-position of the phenyl ring.
For use in nedicine, the salts of the conpounds of fornula | will be 5 10
pharmaceutical |y acceptable salts. Qher salts may, however, 1beuly2662 in
the preparation of the compounds according to the invention or of their
pharmaceutically acceptable salts. Suitable pharmaceutically acceptable
salts of the cofp lﬂﬂfi@ ﬁfte{ggg%fh%ﬁ@ﬁb@l?fﬂc%} ﬂﬁ‘ech@%!zd?]ﬁcﬁgf &Bgﬂbgﬁ ¢ S which
may, for exanple, or me y m xing a solution of the conmpound accordi ng
to the inventiorladitdtathe@ ugumminf a pharnmaceutically acceptabl e acid such
as hydrochloric acid, sulphuric acid, nethanesul phonic acid, fumar is acid,
mal efi ¢ acid, succi riile commrpundsef tee Brasant wespbion %@l%BéxaMO@t@itl d, citric
acid, tartaric a

, arb i n_t,h ounds of
formula | above’ CW%° rr%a%(?snh?vm |aSD é m f&,gﬁ gr(e E}gecg/‘%l 0 t/JOt1 Of%pn% g
substituent 5RZ @yiﬁl{eamédﬁﬁQh@%@éﬁﬁd@cflbwalgelﬁﬁﬂaﬁtuf@oc(ﬁM 01(1&)58 (0)~ (d),

(e), oi' (9): N~ (d) * N

~ N~NH NnN N~ -typicallgrgf 56N opdgss( apd e@allzlmf 10.n} or lgss. J’Dhg/cczopqumim t he
t k ~d h d f

o Sou o AT AL e BRI bl 1604 4 ARG AID Y

depi ct ed above. leasmerfeldpanmaﬂsamageomm acdxnmurmfodﬂ éewcmwbaafﬁniw fekef i ned
above suitably {)ossess fluori ne om at he 2- 03| n of the phengl
ring. A particuthgroZapder g8s Pn%fd’ teds t ‘éé"r}r’ﬂ’r PW@V?%%WPPBH $s

represent ed by mg%lc m}%%gg ﬁtl?\l_yﬁlfz{ﬂﬂsaofthér mﬂ&n@fﬁﬁm% hERkb Ynd/or

acceptabl e salts ereo
a3 subunit relative to the a1 subunit are also encompassed within the

scope of the present invention; such compounds will desirably exhibit
functional sclectivity in terms of a selective efficacy for the o2 and/or a3
subunit relative to the a1 subunit. Moreover, the compounds according to
15  the present invention possess interesting pharmacokinetic properties,
notably in terms of improved oral bioavailability.
The present invention provides a compound of formula I, or a

pharmaceutically acceptable salt thereof:

N—N
;N ¥
N
| |
7 ~N R
0—CH,—R
20 @

wherein
7 represents trifluoromethyl, 2-methylpropyl, 2,2-dimethylpropyl,
3-methylbutyl, 1-fluorobut-3-enyl, cyclobutyl, 1-methylcyclobutyl,
1-fluorocyclobutyl, 3-fluorocyclobutyl, 3,3-difluorocyclobutyl, 3-
25  hydroxycyclobutyl, 3-benzyloxycyclobutyl, 3-oxocyclobutyl,
1-methylcyclohexyl, 4,4-difluoro-1-methylcyclohexyl, cyclopentylmethyl, 4-



R3 1 NT Itl iNONIN-~ N~\ CH3 (IlA) wherein R is as defined above;
and R3 represents hydrogen or fluoro. 15 Suitably, R3 represents hydrogen.
A particul ar subset of the conpounds of fgrrml a |l A above isl12&pgy@8&hted by
t he conpounds of forrmula I1B, and pharmaceutically acceptable salts

t her eof : -9 - 12 July 2002 1 NNN_NI1ONi N CH3 N (1113) wherein R1

d R3 fi b . f h f th
Spesent a{ ﬁvgf}t f}?.rlogﬁ Pﬁ@gg? y§p-fﬁluozl*o%h%8§ip %Jcrx]'gﬁycw oI‘ur- - { ?rrxso 1dFl)1(1a l?yl €

7-cycl obut yl - 34(@61;1}15,%@51@]91@3% raf-A ¢t d/mhiod-224F 1, 2, 4-triazol - 3-yl met hoxy)
1, 2,4-tr iazolo [4, b] pyri daznme; ?-cycl obutyl -3-(2-fluor opheny

I ) 6- (1- met hyl - 1H— 1R12r@lllt%$€irdzélb’d30gﬁlrlrﬁé‘t 9)6!1_11 ,4-triazol o[ 4, 3-b] pyri dazi ne

; ?- | obut yI - | t.h

77 LS DY) -3 (St R SRNSs F E ARt By erto

?-cycl obut i - 3uh #talzblydriemzhaiidzblybot Znethyhytiazdlyll) 2,

4-triazol -3-yl met hoxy) 1, 2, 4-tri azol o[ 4, 3- b] pyri dazi ne;

?-cycl obut yl - 3pYa¥ide tuYYIhGBI'Ze?ﬂPIr?S@BI-‘E rmptibilayelbobutyloRhis hydiesen apfinet hoxy

)-1,2,4-triazohe 3.y )
7-cycl obut yl - k %A%r%a&%t?uor op enﬂ?)ll%i tEIaZ()l% orZIZ-LnietByh‘gﬁll %240?’? yl me

t hoxy)-1, 2, 43Iyr1| thzalthe (ﬂﬁb,orﬁrebdtopyrﬂ mhizat ihe 2 -position of the phenyl ring.
3-(2,4-dif|uorophenq\ﬁl) 7-(1- et Icycl tyI -.%-éZ-ma l}/I-ZI-I—124tr|azoI3
-yl met hoxy) -1, 2, 4-t ?régg} g{tgp%urb(%’ alr}ge ith the present invention are

?-cycl obutyf - 3ahSfpsbisbd W?iﬂﬁﬂ%@)@e}mﬁt GeoperirRYpeditnk: RtérddticdaPPafdO

ylnethoxy) 1,2,4-triazolo(4 b] pyri dazi ne;
2-cycl obut yI - 3Appligatditt N@oP@ﬂH@ )01@4(3219‘#14!%@!102% Febluary 1998 as WO

11 2,4-triazol - é@ﬁ{%@g ¥;¥a we(z' az ?Eaﬁg dEJch)é& ellgleﬁ of compounds

?-cycl obutyl -
4-triazol - 3yl neém@g@ohdﬂn@to%ﬁdsbaiﬁirﬁ(tﬂa34alg]dnﬁmedabbm - 10 - 12 July

2002 7-cycl obutyl-3-(2, 5-difluor ¥b% %’ 2math|-2H: % 4tr
i azol - 3yl met hoxy) - 1T <zplezsepfs.ua%}t5{ma SaDRideS AsPppind of formuld I a
3-(2, 4-di f%Epor 89}5‘1%&\)6' Qbozfe(&r H?%QY&%X@J%%Y&&G&EB]% Jiet fl‘)élre(?ﬂ"vﬁie?elﬂ triazol3

-yl met hoxy triazol of ] pyri dazi ne;
Z represents trifluoromethyl, 2- methylpl opyl, 2,2-dimethylpropyl,

3-methylbutyl, 1-fluorobut-3-enyl, cyclobutyl, 1-methylcyclobutyl,
1-fluorocyclobutyl, 3-fluorocyclobutyl, 3-hydroxycyclobutyl, 3-
benzyloxycyclobutyl, 1-methylcyclohexyl, cyclopentylmethyl, pyrrolidin-1-
20  ylor thien-2-yl; and
R! and R2 are as defined above;
provided that, when Z represents 1-methylcyclobutyl, R! is hydrogen and
R? represents 1-methyl-1H-1,2,4-triazol-3-yl or 2-methyl-2H-1,2,4-triazol-
3-yl, then the fluorine atom is not at the 2-position of the phenyl ring.
25 The present invention further provides a compound of formula I as
depicted above, or a pharmaceutically acceptable salt thereof, wherein
Z represents cyclobutyl, 1-methylcyclobutyl, 1-fluorocyclobutyl, 1-
methylcyclohexyl, pyrrolidin-1-yl or thicn-2-yl; and

R1 and R2 are as defined above;



5

3-(2,4-di fluorophenyl)-'7-(1-nethyl cycl ohexyl)-6-(1-nethyl-1H1,2,4-tri azol
3-yl nethoxy)-1, 2,4-triazolo (4, 3-b]pyr[dﬁ;ine; 12 July 2002
7-cycl obutyl - 3-(2-fl uorophenyl ) -6-(1-nethyl - 1H

pyrazol 3-yl nmethoxy)-1,2,4triazolo [4, 3-Db]pyr idazine;

-cycl obut yl - 3-( 2- rophenyl,) - 6- ( 5- hyl j,soxazol - 3- vl net hoxy)-1, 2, 410
AR IR St T s Bl R S PG R g A A
1-met hyl - 1H- i npdag@lesentd! ﬂﬁierﬂﬁ NiIJI 12241 &fdz@?gly@bﬂz%@ﬂ}ﬁﬂﬁ'}ﬂ@@ @@rlaaol
7-cycl obutyl - 3-( 2-T 1 uor ophenyl) - 6- (4-methyl -4H 1, 2, 4-tri azol - 3- yl met hoxy) 1,
z2; ;1 tri azlol g[4f&l?qgmwn£@atmqtrﬁne a@;gxs(mot;‘]:tabzh&smw? oﬁl(?hﬁmymgH 1, 2,
r laz_o yl ne gx}/ 5 g a SOf ecomzcgjuno of Tor ﬁ%rl Eiﬂ)
P 8’(“2“}%1&%9‘? D Wi

3-(2,4-difluorophen

1,2, 4-triazpl - 3hitABEARKAN Y fadcb a8 salts) Oa&l%almlmplww& menygera%l ne;

6- (1H benzi m dazol - 2-yl met hoxy) - 7- cycl obut yl - ;f dlfluorophenyl) , 2,420
triazol of 4, 3- bty preparptien ofthiojomponrids aseondhes {9 thesinventien hy pf thein 2

L s e

1,2,4-tri azol 8algh oBtHeocom pot{raisraf dhisdinmedtion jncluds deitl midditidroéAtSwhiqyri dazi
ne; 25 3-(2- quoroE%Qnyl) 6- gl nmet hyl - 11 ~

1,2, 4-triazol t eyt %&m% bygpxingn selytion ofithe sompqund 4.

3-b] pyri dagg n to t tion with tion of a ph t

7-cycl obut yl - f‘ z:czo_r%l nugoroopeelﬁy?n Yol WI T s%u 10:rLll—cl)- |anl1) dagz})alceﬁ 1c%l%a%cegt%b£e2 4-t
r iazolo [4, Sabl]dpguchdazhythpchlonc acxd sulphunc acid, methanesulphonic acid,

7-(1-fluorocycl.obutyl fluo 2H .1, 2, 4-trjazol - 330
yl et hoxy) - 1,2 R bl o et Aot el AT, e BlbifnGidy it

?-cycl obutyl - 3a(:i21- Eitﬁ@racapmgfmh])c aaxc( %aﬂﬁinhtyhcﬂldz PHosgdnaadii et hoxy) - 1, 2,
4tr|azolo[4 3- b]pyrlda2|ne ?-( 2-di met hy
opyl ) - 3- (2-f | uor ophEh¥ig C@pgum#fpmzwlall alzove the moiety 7 suitably
4-tri azol I i azol o( 4, 3-b] pyri dazine; 5 3-(2-fl oor
ophenyl) - ’?ﬁ(lzn%él%é%{ﬁm]cgg Oﬁugl( 2-methyl -2H 1, 2, 4-triazol-3 yinmethoxy)-1,
2, 4-triazolo [4) 3Tbhpppbsdarmdi? suitably represents a 1ing of structure (a), (b),
3-(2-fluorophe 3 ne Ibutyl) G (2- et hyl -

1,2, 4-triazol - gél%%tﬁg%pf“ £/2, 4-triazolo [4, 3- b]pyrlda2|ne
?- cyclopentylnethyl 3-(2- quorophenyI) G(2-nmethyl-2H1, 2, 4-triazol-3 10
ylnethoxy) 1,2,4-triazol o[ 4, 3-b] pyri dazi ne;

?-(3- benzyloxycyc obut yl)-3-(2-flfuorophenyl)-6- (2 met hyl -2H 1 4-tr
|azol3 yl met hoxy)Al, 2, 4-triazol g4, 3-b] pyri dazj 3-(2- roor/j\
ophenyl)-?-(3-H§dr xycyclobut -ﬁ—ﬂﬂ%nethyl H1L 2, N "N—CH,
4-triazol - 3yl net 3N -1) 2, 4- Nlazolo [4, 3-DiNyr |da2|ne
?-(1-fluorobut-3-enydy,- 3- (2-fl uorophenyl ) -6-(2-nmet@ll - 2H 1, 2, 4-triazol -3
ylnethoxy) 1, 2, 4-tri‘azolo [4, 3-Db]pyr idazine;

?-(3- quorocycIobutyI) 3-(2-fluorophenyl)-6-{2-nethyl-2H 1, 2,4-triazol -3yhn
ethoxy)-1, 2) 4-t® iazolo [4, 3-% pyridazine; © (@)
3-(2-fluorophenyl)-6-(2-nmethyl-2H1, 2,4-triazol - 3-yl net hoxy)-? 20
trifluoromethyl-1,2,4-{riazol o[ 4, 3-b] pyr] dazi ne,
3-(2-ffuorophenyl)-7-(4-nethyltetrahydropyran-4-yl)-G (2-nethyl -

,2 4tri azol - 3- yInethoi%%El 2, 4- trlaé§ 4 3-b] pyridazi ne;

quorophenyI) N (4 thyltetrahy Bn-4- yl) - GN(IyRet hyl -
,4tr|azol Inetﬁbx -1, 2, 4- triazgﬁzﬁé}S b] pyri daz  ~CB,

4, 4- dlfluoro 1- nethylaymjohexyl) 3- uor ophenyl ) -G ( 2- nethyl 2H 1, 2,
r i azol - 3-yl methoxy)-1, 2, 4-tr iaz 4, 3-Db]pyr idazine;

4-f| uoro-1- et hyl cycl ohex- 3-enyl ) - 3-( 2-
-triazol -3-yl methoxy) -1, 2,4-triazol of ﬁ,
4, 4-difluoro-1-neth cyclohexyl) 3- (f f
-triazobg3-yl nethoxy)-1, 2,4-tr iazolo
3-(2-fluorop henyl)-6-(2-nethy|-2H— |, 2,
i azol - 3-yl met hoxy) - ?- (3oxocycl obutyl )-1, 2, 4-tri azol o(4, 3-bJpyri dazi ne;
) 3-difluorocyclobutyl)-3-(2-fluor ophenyl) 6-(2-nmethyl-2H1, 2, 4-tr
| - 3yl net hoxy) -1, 2,4-triazol o] 4, $- b] pyri dazine; 5
fIuorophenyl)-6-(2-nethy|-2H 1,2,4-triazol -3-yl net hoxy)-?

fl uorophenyl) -G (2- net hyl - 2H1,

3- b]pyrlda2|ng?

| uor ophenyl) (1-methyl-1H 30 1,
[ 4, 3-b] pyri dazi ne; 12 July 2002
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(tetrahydrofur-2-yl)-1,2,4-triazol o[ 4, 3-b] pyri dazi ne;

7- (3-fluorophenyl)-3-(2-ffuor ophenyl)-6-(2-nethyl-2H1, 2, 4-tr

i azol - 3yl net hoxy)-1, 2, 4-triazolo[4, 3-b]pyridazine; and ph#2 fedge002 cal | y
acceptabl e salts thereof. 10 Al so provided-by the present invention is a
met hod for the treatnent and/or prevention of anxiety which conprises

adm nistering to a patient, ig need of such treatnment an effective anount of
a conpound of W8erthe astauiskdrdenatesdhepeiol attachment efithecring o sbeept abl e
salt thereof. E éﬂﬁ%rBfBﬂiﬂSﬂmQ%.the present invention is a nethod for the
15 treatnment and/or prevention of convulsions (e.g. in a patient suffering
from epil epsy or a AgaatiedladinsweiyeR) iswleprdsenteaipry gesstadetund g arsi ng to a
patient in need aof, such treatnent an effective anmount of a compound of
formula | as dEfRAE Eﬁﬁﬁ@e or a pharmaceutically acceptable salt thereof.
The bi ndi ng af fi ni tyHeks hefthiskiife, AARROMPIENACEORMHNNG: | 9s HBENOI §BSY 20

i nvention for the a3 subunit of the human GABAA receptor is conveniently as
measured in t hsuidagdspodsessr hedimeaennbetip?-pTaigioadfshéphenylbiingi ng
affinity (K;) of the co nds,of the invention is.ideally.10 nMar |ess,
preferably 2 nM or g@%%ﬁ%ﬂ SHVBWL“SPEF%‘PBB‘II Sla(‘r‘fm%flgl%%gggmf’ﬁé‘t’&}dﬁounds
accordi ng 0 tRQrBE@ReAlyithYeDkbeand o fob6laRl 114, GhilgHardhcaknitaRst a 40%
preferably at |east a 50% and nore preferably at |east a 60% potentiation

of the GABA ECRescptalesalisithergpfiply transfected recombinant cell Iines
expressi nggt he a3 subunit of the human GABAn receptor. Moreover, the
conpounds of the invention will ideally elicit _at nost a 30% preferably at

nost a 20% and nore preferably at nDstNaN10961%0 potentiation of the GABA
ECzo response in stably transfected regomdinanthcell |ines expressing the
al subunit of the human GABAA recept or” 12,Jul'y 2002 The
potentiation of the GABA ECZO respf transfected cell |ines
expressing the a3 and cxl subuni ks &' human” GABAA receptor can
conveniently be neasured by proq res lanal ogous to the protocol described
in Wafford et al., Illol. Pharmacol., 91996, 50, 670-678. The 5 procedure
W ll suitably be carried out utilising cyltures of stably transfected
eukaryotic cells, typically of stably W fected nouse Ltkfi brobl ast
cells. The conpounds according to the p é i nvention exhibit anxiolytic
activity, as nmay be denonstrated by a posiNi garesponse in the elevated 10
pl us maze and conditioned suppression of ﬁéinking tests (cf. Dawson et al.,
Psychophar macol ogy, 1995, 121, 109-117).(I reover) the conpounds of the
invention are substantially non-sedating, as may be confirned by an
appropriate result obtained fromthe response sensitivity (chain-pulling)
test (c Bayl eywdereih B! i3 asRieficledmhave;maclol ., 199G 10, 206-213). 15 The
conpounds accordingego thgﬂﬁyﬁggnt invention may al so exhi bit

anti convul sant acti Vi tSPTEHHIS YARCHE Gentfstrated by the ability to bl ock
pentyl enetist r azol e- SGREBRY R ebgresestsiiydragen. and mice, following a protoco
anal ogous to that described by Bristowet al._in J. Pharmacol. Exp. Ther.)
1996, 279, 492-501. Axartigulyrsapsetpfihe compowrds offarmylaollpabaverisct s) the
conpounds of t i i i i - - her words,
t hese conpoundgﬁﬁ#§¥ﬁ%gt@g%%%#guggﬁg%ggg?ﬁ%ﬁ%ﬁgﬂégsgg%ﬁggﬁwngg -brain
barrier". Prefecabtahletshis¢berpofinds of the invention will be capabl e of
exerting their beneficial therapeutic action follow ng adm nistration by
the oral route. 25 The invention al so provides pharmaceutical conpositions
conprising one or nore conpounds of this invention in association with a
phar maceutically acceptable carrier. Preferably these conpositions are in
unit dosage fornms such as tablets, pills) capsul es, powders, granul es)
sterile parenteral solutions or suspensions, netered aerosol or liquid 30
sprays, drops, anpoul es) auto-injector devices or suppositories; for oral,
parenteral, intranasal) sublingual or rectal adm nistration, or for - 14
- 12 July 2002 admi nistration by inhalation or insufflation. | or preparing
solid conpositions such as tablets, the pr incipal active ingredient is

m xed v~~ith a pharmaceutical carrier, e.g. conventional tableting

i ngredi ents such as cor n starch, |actose, sucrose, sorbitol, talc, stear
is acid, nagnesiumb5 stearate, dicalcium phosphate or guns, and ot her
pharmaceutical diluents, e.g. water) to forma solid prefornulation
conposition containing a honogeneous m xture of a conpound of the present

i nvention) or a pharmaceutically acceptable salt thereof. Wien referring to
t hese preformnul ati on conpositions as honbgeneous, it is nmeant that the
active 10 ingredient is dispersed evenly throughout the conposition so that
the conposition may be readily subdivided into equally effective unit

I o r 1 o M T - [ N 1 o T — - I 1 Y T T




15 present invention. Typical unit dosage fornms contain from1l to 100 ny,
for exanple 1) 2, 5, 10, 25, 50 or 100 ny, of the active ingredient. The
tablets or pills of the novel conposition can be coated or otiRgul 292
conpounded to provide a dosage form affordi hg the advantage of prol onged
action. For exanple, the tablet or pill can conprise an inner dosage and an
outer 20 dosage conponent) the latter being in the formof an envel ope over
the former. The two conponents can be sBpdfated|jby an enteric |ayer which
serves to resist disintegration in the . and permts the inner
conponent to pass intact into the dyogen or be del ayed in release. A
variety of materials can be used f ucﬁhent* yers or coatings, such
25 materials including a nunber ric acids and m xtures of
polyneric acids with such materi hel | ac, cetyl al cohol and cell ul ose
acetate. The liquid fornms in which the ﬁ:gfl conposi tions of the present

i nvention may be incorporated for admnistration orally or by injection

i ncl ude aqueous solutions) suitably fl €dC8yrups, aqueous or oil 30
suspensi ons, and flavoured enul sions w th_edi ble oils such as cottonseed
oil, sesame oil, coconut oil or peanut oi N as well as elixirs and sinilar
- | ~~ - 12 July 2002 pharmaceuti cal vehéﬁbes. Sui tabl e di sper sing or
suspendi ng agents for aqueous suspensions$ i‘nclude synthetic and natural

guns such as tkagaeaRNandPRGIrd as dbFhéRhBovdlear an, sodi um car
bo~. ynmet hyl cel | ul ose, nethyl cellul ose, polyvinyl-pyrrolidone or gelatin. 5

In the treatnment of SpAsiliecympaundy vithiethivswye of theprasentboentidon0l to 250
ngl kg per day, 'Hél‘ﬁ}ig'r ably about 0.05 to 10U ng/ kg per day, and especially
about 0.05 to 5 ng/ kg per day. The conpounds may be adnministered on a

regi men of A td-dycldbwesl-pe2-fidasophbhsgl) Go(EpOUTIS-2F- 11204 fihaoll 3-9meafkprd
above may be prl\(’aé)ared b])é a 10 process which conprises reacting a conpound
of formula Il hWf-fifrRzeloibdvhrddassinuia IV: FI "~ 1 R - T-i2-OH | Z |
hT R~ L' (I11) Qs Mies el.n. 71 Rlnangd . q {i.ned abpve; and L1
represents a sui tjacgib(jaa%ﬂggﬁ ﬁa&go?cl)lﬁ@l@hg ea}\g{lﬁéﬁgr%%%nﬁ& %y I%*i’h(%? y a
hal ogen at om dshddralzblp|4Ribdwyoidakires;r eacti on bet ween conpounds 111 and 1V

typi cal 1y NN orRELT b O BRHERMRY bt Cep AR b b irapel-tHBnpiresEhce. of
a strong bgse uEh.185 260, 9B Mg, |1 thiumbis(trimethylsilyl)am de or
pot assi um bi s(trimethylsilyl)am de. The intermediates of formula 111 above
may be prepar ed-dyglabadvk 3-td flaoropheny®- @F me R 1)2, 4vttihzal- $ybse ki al |y
equi ol ar am)uqu,gftn%zolo[zi,3-b]pyridazine;
7-cyclobutyl-3-(2,4-difluorophenyl)-6-(2-methyl-2H-1,2 4-triazol-3-
ylmethoxy)-1,2,4-triazolo[4,3-b]pyridazine;

15 7-cyclobutyl-3-(3,5-difluorophenyl)-6-(2-methyl-2H-1,2,4-triazol-3-
ylmethoxy)-1,2,4-triazolo{4,3-b]pyridazine;
3-(2,4-difluorophenyl)-7-(1-methylcyclobutyl)-6-(2-methyl-2H-1,2,4-triazol-
3-ylmethoxy)-1,2,4-triazolo[4,3-b]pyridazine;
7-cyclobutyl-3-(3,4-difluorophenyl)-6-(2-methyl-2H-1,2, 4-triazol-3-

20  ylmethoxy)-1,2,4-triazolo[4,3-b]pyridazine;
7-cyclobutyl-3-(2,3-difluorophenyl)-6-(2-methyl-2H-1,2,4-triazol-3-
yvlmethoxy)-1,2,4-triazolo[4,3-blpyridazine;
7-cyclobutyl-3-(2,6-difluorophenyl)-6-(2-methyl-2H-1,2,4-triazol-3-
ylmethoxy)-1,2,4-triazolo[4,3-b]pyridazine;



25 hydrazine derivative of fornmula VI: - 16 - 12 July 2002 L O~N1 ~
NHNH2 L~ It1l ~~I) 5 wherein Z Rl and L~ are as defined above, and LZ
represents a suitable |eaving group; followed, if necessary, 1byulgepdz ati on
of the resulting mixture of isoners by cohlentional neans. The |eaving
group LZ is typically a halogen atom especially chloro. In the inter

medi ates of for mula V, the leaving groups LI and LZ may be the sane or

different, but ‘a@vslobytylab(2,5dpducrapbenyl)-6r@maeihyl 88 b 2chttael-3fhe react i on
bet ween conpoun .M, ls. ¢ ently effected 10 by heating the
reactants n1th§%§F§§§Rgé‘d%kgéﬁggﬁgﬂbg)%%%%ughch as triethylam ne

hydrochl ori de, 8T=&pd-ﬁﬂldo)‘olﬂiexﬁr@f-7-(llxniemhﬁllayd:lﬂﬂé}iyl)sel(ﬂ%mm?uQH-ﬂQ,&iMliz?%?- or
1, 4-di oxane. El| ternativelg:, the internmediates of fornula Il above may be
15 prepared by Srdmetheny)d hpdriazolald. ddipsradasieeiof formula VI1 with an

o cenyse g v et 50D MLl kb S ahof B i 1L

20 i nt er nedi at @-Batithéx:s- A3 ariaRelo Y- bpPhiddmae;
7-cyclobutyl-3-(2-fluorophenyl)-6-(1-methyl-1H-pyrazol-3-ylmethoxy)-1,2,4-
triazolo[4,3-b]pyridazine;
7-cyclobutyl-3-(2-fluorophenyl)-6-(5-methylisoxazol-3-ylmethoxy)-1,2,4-

10  triazolo[4,3-b]pyridazine;
7-cyclobutyl-3-(2-fluorophenyl)-6-(1-methyl-1H-imidazol-2-ylmethoxy)-
1,2,4-triazolo[4,3-b]pyridazine;
7-cyclobutyl-3-(2-fluorophenyl)-6-(4-methyl-4 H-1,2 4-triazol-3-ylmethoxy)-
1,2,4-triazolo[4,3-b]pyridazine;

15 3-(2-fluorophenyl)-6-(2-methyl-2H-1,2,4-triazol-3-ylmethoxy)-7-(thien-2-
y1)-1,2,4-triazolo[4,3-b]pyridazine;
3-(2,4-difluorophenyl)-6-(2-methyl-2H-1,2,4-triazol-3-ylmethoxy)- 7-(thien-
2-y1)-1,2,4-triazolo[4,3-b]pyridazine;
6-(1H-benzimidazol-2-ylmethoxy)-7-cyclobutyl-3-(2,4-difluorophenyl)-1,2, 4-

20  triazolof4,3-b]pyridazine;
3-(2,'4-diﬂuoropheny1)-6-(2-methyl—2H—1,2,4-triazol-S-ylmethoxy)-7-
(pyrrolidin-1-yl)-1,2,4-triazolo[4,3-b]pyridazine;
3-(2,4-difluorophenyl)-6-(1-methyl-1H-1,2,4-triazol-3-ylmethoxy)-7-
(pyrrolidin-1-y1)-1,2,4-triazolo{4,3-b]pyridazine;

256 3-(2-fluorophenyl)-6-(1-methyl-11-1,2 4-triazol-3-ylmethoxy)-7-(pyrrolidin-
1-y1)-1,2,4-triazolo[4,3-b]pyridazine;
7-cyclobutyl-3-(2-fluorophenyl)-6-(1-methyl-1H-imidazol-4-ylmethoxy)-
1,2,4-triazolo(4,3-b]pyridazine;
7-(1-fluorocyclobutyl)-3-(2-fluorophenyl)-6-(2-methyl-2H-1,2,4-triazol-3-

30  ylmethoxy)-1,2,4-triazolo[4,3-b]pyridazine;



- 17 - 12 July 2002 The reaction between conpounds VII and VIII is
conveniently effected under acidic conditions, for exanple in the presence
of a mneral acid such as hydrochloric acid. Cyclization of thgufemebting
Schiffs base internediate may then convenildntly be carried out by treatnent
with 5iron{lll) chloride in a suitable solvent, e.g. an al coholic sol vent
such as ethanol, at an elevated tenperature, typically at a tenperature in

the regi on of 60cyrbebutyhd-(2-fuerepdgngd s Gomethyrlifl @yvadol fadveethayy)be?2,4-

prepared by reactin 6.appropriate conpound of fornula V as defined above
with 10 hydraziﬁ‘é‘zﬂ%‘#’gﬁ’é{’ﬁf@“pﬁ%&%||y in 1,4-di oxane at the reflux

tenperature of 7T-(B?Z—‘@l@hdﬂﬂzﬂprobgl)lHDEIEﬂuoﬂobh@ﬁﬁl%S@flﬁetk@l’-zﬂi@%@-HiQiblPJc- the
resulting m xture of isoners by conventional nmeans. In an alternative

approach, the ivhmethsmdisd-topzdledndbloyridazasve may be prepared by

reacting the h I ne rivatiVv f.formila-Vvll .a fined ove with a
conmpound ofgf o?édﬁ{%?éu?lfp ﬂgng{%&(qg%%y&%rgpgyhé%'mle%hyzéz]lg'&%ﬁéﬂmé% e, and Q
represents a rgagleteysalhaxyihadle[420biBiratazind;ol | owed by cyclization of the

hydrazi de derivative of formula X therebé obt ai ned: - 1$ 12 July 2002 z
L1 (X) wher ei n 37§2-faorgpbienyD)-dr(@-racthydirutybeb-ehmeehyliltlabHerizablids for the
reactive carboxyl at.e pi Q1 le.esters. 5 for exanple C-_4 al kyl
esters: acid anl V&%}il%&g,ﬁ%%rtggéal%ggg}ﬁ%ﬁef zél}l%ydri des with C~_a al kanoi c

acids; acid hal7-&esjpehdylnetbips€2-Acbtbptehel)ici@smedd - 23l 2 Titdazel-8s .
Sui t abl y, represents an acid chloride noiety. The reaction between
conpounds I é’ﬁ@er@ﬁY%‘1e%ﬁ\¥é‘ﬁi‘@ﬁ[‘1l'§fbhﬂ’fféiﬁzé¥?;10 under basic conditions,

e.g. inthe pr%@ﬁ&qz@%)&%&ﬁ&m&ﬂ@-@ﬂuéfbipth@mfl)fﬁi-@-lﬁgthyl-2H-1,2,4-triaz01-
3-ylmethoxy)-1,2,4-triazolo[4,3-b]pyridazine;
3-(2-fluorophenyl)-7-(3-hydroxycyclobutyl)-6-(2-methyl-2H-1,2,4-triazol-3-
ylmethoxy)-1,2,4-triazolo[4,3-b]pyridazine;

15 7-(1-fluorobut-3-enyl)-3-(2-fluorophenyl)-6-(2-methyl-2H-1,2,4-triazol-3-
ylmethoxy)-1,2,4-triazolo[4,3-b]pyridazine;
7-(3-fluorocyclobutyl)-3-(2-fluorophenyl)-6-(2-methyl-2H-1,2,4-triazol-3-
ylmethoky)-1,2,4-triazolo[4,3-b]pyridazine;
3-(2-fluorophenyl)-6-(2-methyl-2H-1,2,4-triazol-3-ylmethoxy)-7-

20  trifluoromethyl-1,2,4-triazolo{4,3-b]pyridazine;
3-(2-fluorophenyl)-7-(4-methyltetrahydropyran-4-yl)-6-(2-methyl-2H-1,2,4-
triazol-3-ylmethoxy)-1,2,4-triazolo[4,3-b]pyridazine;
3-(2-fluorophenyl)-7-(4-methyltetrahydropyran-4-yl)-6-(1-methyl-1H-1,2 4-
triazol-3-ylmethoxy)-1,2,4-triazolo[4,3-b]pyridazine;

25  7-(4,4-difluoro-1-methylcyclohexyl)-3-(2-fluorophenyl)-6-(2-methyl-2 H-
1,2,4-triazol-3-ylmethoxy)-1,2,4-triazolo{4,3-b]pyridazine;
7-(4-fluoro-1-methylcyclohex-3-enyl)-3-(2-fluorophenyl)-6-(2-methyl-2 H-
1,2,4-triazol-3-ylmethoxy)-1,2,4-triazolo{4,3-b]pyridazine;
7-(4,4-difluoro-1-methylcyclohexyl)-3-(2-fluorophenyl)-6-(1-methyl-1 H-

30  1,2,4-triazol-3-ylmethoxy)-1,2,4-triazolo[4,3-b]pyridazine;



finer t solvent such as diethyl ether, and typically at a tenper ature in
the region of 0OC. Cyclization of the resulting conmpound of fornula X may
t hen conveniently be carried out by treatnent with 12 July 2002

1, 2-di bronp- 1, 1, 2, 2t et r achl or oet hane and t¥4 phenyl phosphine, in the
presence of a base such 15 as triethylamne) suitably in an inert solvent
such as acetonitrile, and typically at a tenperature in the region of 0OC

The reaction bel-(@@noxpiponhd--mathylydfl-dz3.ddriagel dykmethosphpddnd VI wil |,
as indicated abgve sual.l ive ri tg a.mxture of isoneric products
dependi ng upon %ﬁ’gﬂéb&yhéﬁ%%é‘?%l’?ig’l’?f@%’glg]ﬁmgfom 20 di spl aces the | eaving
group LI or |—2-7-ﬁ!B%iﬂﬁdﬂ-o@?dibﬁdtﬁ[)-3—(’2-ﬂh6rd auinedrneduatoph f onpuba 811,

the isomeric conpound wherein the noiety Z is attached at the 8-position
wi || usual |y bevlowthewed.2.d-tserelobkddipyridaginei kewi se for compound VII. For

this reason it w eneral ly. he nec Y. separ at e the sul ting

m xture of Psoﬁ%&%hﬁgn)Eﬁgghf%@%@Faﬁéﬁﬁzaélgﬁgﬁzggiggn@ﬁpéﬁgﬁbgraphy. -
10 - 12 July 2Q@&rhnymmzh%(lj)pr,Q,qetdwz@m[n,mezdﬁyﬁﬁamd,s of formula I as

defi ned above nay be prepared by a process I ch conprises reacting a

conpound of f orf}-8upropheny))t3s(Ziflporephenyl) 6+ @ methyd 28124 tiinzd-bne

tautomer) with C ound, qf, _for 1. 5.N.\ F1a N-L ~NOH(X)
(1) wherein fﬁnﬁ%@fﬁ%agp@zg@%gTblﬁzn’élad%%%J’e, and L~j represents a
sui tabl e | eavi nghdpRaknacktithRy hecpitiigle FabidRhbibofs sui tably a hal ogen atom

typically chloro or brono. The reaction between conpounds ~il and X I is
conveni ent 1§ ef f ect edsppraided by ghe presephemvention;ip agnethioddpr theso| vent |

typically N, N '.gggn};lé/x{tfaq{ L @€ eniithn bPEnRES G15E Fmirisds’ % h as
sodi um 15 hydrddl1 e . The 47%{%1‘}”%%1%1& es g?le?}(s)rrru a lrIlﬁjlél ove n%ngﬁggiﬁl g&i ently
be prepared by a paténinig geclofpoch dreatnfent mml edfective amotat iofiedtomipouadwift h an

c kel retal o 9L e S L Sl SRR T BT
reflux tenperature afurfh& FRbIRAtby the present invention is a method for the
15 treatment and/or prevention of convulsions (e.g. in a patient suffering from
epilepsy or a related disorder) which comprises administering to a patient
in need of such treatment an effective amount of a compound of formula I
as defined above or a pharmaceutically acceptable salt thereof.
The binding affinity (K;) of the compounds according to the present
20  invention for the a3 subunit of the human GABAA4 receptor is conveniently
as measured in the assay described hereinbelow. The a3 subunit binding
affinity (K;) of the compounds of the invention is ideally 10 nM or less,
preferably 2 nM or less, and more preferably 1 nM or less.
The compounds according to the present invention will ideally elicit
25  at least a 40%, preferably at least a 50%, and more preferably at least a
60%, potentiation of the GABA ECgg response in stably transfected
recombinant cell lines expressing the a3 subunit of the human GABAx
receptor. Moreover, the compounds of the invention will ideally elicit at
most a 30%, preferably at most a 20%, and more preferably at most a 10%,
30 potentiation of the GABA ECzo response in stably transfected recombinant

cell lines expressing the al subunit of the human GABA4 receptor.



In a further procedure, the conpounds of forrmula | as defined above may be
prepared by a process which conprises reacting a conpound of fornula Z-CO2H
with a conpound of fornula ;I111: -20 12 July 2002 N- ~ R | 12Nuly 2002R
OCH2- R (~illl) 5 wherein Z, Rl and R2-3Pe as defined above; in the
presence of silver nitrate and amoni um persul phate. The reaction is
conveniently carried out in a suitable solvent, for exanple water or
aqueous acet oni t ri | #he pptargiatianol ihedrABS BCw nespetiseiiprigably tyansieitad

| phuri id Di | \ | The | di f
Pormula S ie! Cheh ¥ReS BiptesSine e i B SBUREHAE Hichu s CRRRLTREUALES ©
wherein Z is h%QﬁQQ@%ni@xﬂ@yb@%(eMe% raﬁrp@ea&aﬁ,r&eamg@ﬁrse@ thY pFEideeds

anal ogous to those described above f preparing the correspondi ng
conpounds of f ceawiledin Waffarded ¢l., Mat. tihermmecok etitfite 50t 6'€0-668pdlads of

RN R T T
La F ~N I ( i NtMr&fdrted Siaryotic 2elfs,(bivall@ of stably transfected mouse Litk-
fibroblast cells.
The compounds according to the present invention exhibit anxiolytic
activity, as may be demonstrated by a positive response in the elevated

10  plus maze and 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 may be confirmed by an
appropriate result obtained from the response sensitivity (chain-pulling)
test (cf. Bayley et al., J. Psychopharmacol., 1996, 10, 206-213).

15 The compounds according to the present invention may also exhibit
anticonvulsant activity. This can be demonstrated by the ability to block
pentylenetetrazole-induced seizures in rats and mice, following a protocol
analogous to that described by Bristow et al. in J. Pharmacol. Exp. Ther.,
1996, 279, 492-501.

20 In order to elicit their behavioural effects, the compounds of the
invention will ideally be brain-penetrant; in other words, these compounds
will be capable of crossing the so-called “blood-brain barrier”. Preferably,
the compounds of the invention will be capable of exerting their beneficial
therapeutic action following administration by the oral route.

25 The invention also provides pharmaceutical compositions
comprising one or more compounds of this invention in association with a
pharmaceutically acceptable carrier. Preferably thesc compositions are in
unit dosage forms such as tablets, pills, capsules, powders, granules,
sterile parenteral solutions or suspensions, metered aerosol or liquid

30  sprays, drops, ampoules, auto-injector devices or suppositories; for oral,

parenteral, intranasal, sublingual or rectal administration, or for



wherein Z, R~ and R~ are as defined above) Mrepresents -B(OH)z or

-Sn(Al k)3 in which Alk represents a G -c al kyl group, typically n-butyl,
and L4 represents a suitable | eaving group;, in the presence dR Jalt2002sition
nmetal catal yst. - 21 - 12 July 2002 The Veavi ng group L™ is suitably a
hal ogen atom e.g. bronb. A suitable transition netal catalyst of use in
the reaction between conpounds XIV. and XV conprises

di chl or obi s(t ri pHEHYFIREEBHYNEhakatiqney ingpfflajiony For preparing solid

tetrakis(triph ' ' R eaction. bet ] d
XV and XV i 5 convenrant] y et Fo e it NG R SR bil e RS

N, N- di met hyl f or mphiatleacdwtipdat ahhyerat. ganosleatiahaltabtpeay fové@enENSich as
i nt er medi at es of 'forrmg‘a XV may be prepared by reacting a conmpound of
formula IV as d@FPAEEBplRetoss ﬁhcraswwgat?ﬁora& stesrinAcid XomenesOuR- N | ~ LA N

I N 2 L' wher eitBarate LdicfREuhp1REFh AR o@%h&?gn&%w&?%%[} SloeGRRII Li ons

anal ogous to those described above for the reaction ween cornpounds |11
and V. 15 | n adijemnts.e.ghentqyr tefodur @soliderefompdatios cofapbsitionlcantainher ei n Z

Feacting a compblRACEr RO RPAR cRER B Eh (e pirfent mongongppag
(h*VI1) 20 wherghdinRikeanidalRZ adscptaiie daltitAeoADMMERN MMkdPind (blcHaLd nati ng
agent . 12 July 2002 Simlarly, the conmpounds of for mﬂl% I Wﬁer ein Z
represents 3 preformulation compositions as homogeneous, it is meant that the active
10  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
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
15  present invention. Typical unit dosage forms contain from 1 to 100 mg, for
example 1, 2, 5, 10, 25, 50 or 100 mg, of the active ingredient. The tablets
or pills of the novel composition can be coated or otherwise compounded to
provide a dosage form affording the advantage of prolonged action. For
cxample, the tablet or pill can comprise an inner dosage and an outer
20  dosage component, the latter being in the form of an envelope over the
former. The two components can be separated by an enteric layer which
serves to resist disintegration in the stomach and permits the inner
component to pass intact into the duodenum or to be delayed in release. A
variety of materials can be used for such enteric layers or coatings, such
25  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
include aqueous solutions, suitably flavoured syrups, aqueous or oil
30  suspensions, and flavoured emulsions with edible oils such as cottonseed

oil, sesame oil, coconut oil or peanut oil, as well as elixirs and similar



fluorocycl obutyl, or 1-fluorobut-3-enyl, or a m xture thereof, may be
prepared by a process which conpri ses reacti ng a conpound of formula XVIII:

5N NI'"" ~N,NIli, HOO CH2-.. \{V\hl) wherein R andzli’zlyenoezas
defi ned above; vvlth a fluorinating agent ere a m xture of products is
obt ai ned, the individual conponents thereof may 10O be isolated by

conventi onal means i ncl udi.ng,c Siml arI he conpounds of
formula | wher ®HFrRacepheals ol gg‘d’i?gl?lﬁgﬂ%‘wﬁlpgt?ﬁtsw ??ﬁii’/n%ég‘b‘?té A% ed by a
process which Ca%”%h%ﬁsﬂe‘%%ﬁiﬂqﬂﬁdh‘&@ G RIHERRRAC 19 - SOARRY B nder ei n Z
represents 3-oxocyclobutyl wth a fluorinating agent. 15 A suitable

fluorinating agemadamh usRcian aiglaambdmemaaamdnluns:allsowmhyllce\lmu]mss,uI phur
trifluoride (DAST t)h[ W| ch ase t he rlﬁactl on @gn conveni ently be brought
about by stirrifg y|1|<;5e %t Bf é’"Prll PR IH8PE °5 8P such as

di chl oronet pane, typhgab |t¥eaﬁe¥ne%tb?ﬁﬁﬁ'éﬁt W Snidhld BEsdRAeRN i9hbsut8F01 The

i nternmedi ates of formul a Ghe/ be prepared by reacting a 20 conpound of

formula |V as @@ﬂm@d&gamv@w\m baldmb@%‘étoéftofleﬂrmg/hgxwday, and23 - 12

July 2002 N-Nr ) aﬂﬂ def i ned above;

under conditi or?ssP%Cﬁ% %gﬁﬁé% 'ﬁgs}gggggg%:%%&d ove E% r{éactl on

bet ween conpounrdsniniidtefdtion ¥.refiniéreof ntmmdesameai@f forrml a XX my in

turn be prepared by reacting c cI?butai (} &Mth a conpound of fornula XX
ormula

NNNF\N~ Ny L ~ Thecompounds of fined above may be prepared by a
10  process which comprises reacting a compound of formula III with a

compound of formula IV:

N'* N

>\@ R*— CH,—OH
_ N

411)) awy

15 wherein Z, R! and R? are as defined above; and L! represents a suitable
leaving group.

The leaving group L! is typically a halogen atom, especially chloro.
The reaction between compounds III and IV is conveniently effected
by stirring the reactants in a suitable solvent, typically N,N-dimethyl-

20  formamide or tetrahydrofuran, in the presence of a strong base such as
sodium hydride, lithium bis(trimethylsilyl)amide or potassium
bis(trimethylsilyl)amide.

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

25  hydrazine derivative of formula VI:



(XX) 10 wherein R and LI are as defined above, and Al k represents C~.c

al kyl, typically nethyl. The reaction is conveniently effected by treating
the reagents with a fluoride source, ég catal yti c quanti 1y Ju§ 2002
tetrabutylannnnlun1d|fluorotrlphenylstann €) suitably in an inert solvent
such as 15 tetrahydrofuran. The internediates of fornula XX correspond to

t he conpounds of forrmula Lkl as defined above wherein Zis -Si (A k)s, and
they may therefore be prepared by nethods anal ogous to thgpse descri bed
above for preparing the fbgspondlng conpounds of Ffornmulla I11. - 24 - 12
Jul'y 2002 The conpounds |pf fornula XVII1 above (corre 'ngNko conpounds
of fornmula | wherein Z ents 3-hydroxycycl obut may be pfepared by
hydr ogenol ysi s of a cgnpo nd of formula XXI: NN F , NHQO CH2- R2 5
(XXI) wherein Rl and RZ aié as defined above. Thexfeaction is conveniently
effected by transfer hydrogenation, which conprises contacting conpound XXI
with a hydrogenation catalyst 10 in the presence of a hydrogen donor. A

sui tabl e hydrogenati on cat@& yst is palladiumon canbon, ideally 10%

pal | adi um on carbon. A suitable hydrogen donor is ammonium formate, in

whi ch case the reaction is advantageously perforned in fornic acid. In an
addi tional proc g 4 e may be
prepared by a h%ggéggzwﬁiC%ﬁg@%ggg%g@hpggépyh9an&%? %3 gggﬂﬁﬁra XXI |

wi t h a conpoundeatinfgogrmoupafolXived ; if Neeeskaly, by separation of the resulting

5  mixture of isomers by conventional means.

The leaving group L? is typically a halogen atom, especially chloro.
In the intermediates of formula V, the leaving groups L! and L2 may be
the same or different, but are suitably the same, preferably both chloro.

The reaction between compounds V and VI is conveniently effected

10 by heating the reactants 1in the presence of a proton source such as

triethylamine hydrochloride, typically at reflux in an mert solvent such as
xylene or 1,4-dioxane. .

Alternatively, the intermediates of formula II1 above may be
prepared by reacting a hydrazine derivative of formula VII with an

15 aldehyde derivative of formula VIII:

NHNH,
F
Xy CHO
|
| B
Lt R'
(VID) (VIID)

wherein Z, R! and L! are as defined above; followed by cyclization of the

20  intermediate Schiff's base thereby obtained.



N ~~z-r Lc ~ NRL p- CEi2- R~ (XXI'l) (XXI'l1) - 2J - 12 July 2002
wherein Z, R and R2 are as defined above, Le represents a suitable |eaving
group, and E represents -B(OH)a or the resjdue of an organozijpgulyergent; in
the presence of a transition netal catal ys]‘(7 The | eaving group L~ is
suitably a hal ogen atom e.g. brono or iodo. 5 Wiere E represents -B(OH)z,
the transition netal catalyst of use in the reactlon bet ween conpounds XXl |

and XXI Il is suitablThe eaackirRn detwemempmsisonilieipBlll ducenveajentlind t he
reaction is co é/f?&lt&[]hhﬁ%rgéi %tcggdlg'fon@nfo eﬁXﬁtp%jn{]ﬂﬂgﬁre@&ﬁ'Je ofl a mtlneeral

presence of potassium te and a ol vent 'suc

N, N- di met hyl f or adidisdeh ammeh&)rE; dcepr élsfehzammefmle&bdmnmt@deﬁforlﬁ@BOZi nc
reagent, the internedjate XX'L IS swtatf ﬁ prepared by reacting an i odide
derivative z-1 Witermediagte gyt e’?ﬁ%‘i“&’é‘l“?’ﬂ;”( etcﬁ’@”%{%‘ételﬁé@eéfment with

1, 2-di br onogt hapg, 81 cRiciRleY lﬁrusaeme %élv%l\l‘edé R AUEATRIN AR sulcf) N S

i nstance, the transition metal catal yst of ‘use in the reacti on bet\ween
conpounds XXI | ehdnilal lani edevidBed t@abénature, typically at a temperature in the
tris(di benzyli deneac@i@g% pal | adi um(0), and the reaction is conveniently
effected in the'5¥s f-tri-2-furyl phosphine and a sol vent such as

N, N-di met hyl f or mami d'?he m@rxﬁé’ﬁﬁ%nﬁ%mufaovmt%VMaﬂp@ ?e;faqgawspond' ng to

conpounds of formul a ereln Z represents 3-benzyloxycyc utyl) may be
simlarly 20 pregatied tby appepiriatg camogup@aﬁﬂ)mfulaéframddin@d ab@s: withi ned

above vvith C und rein Eis as defined
above: in tHe 8&‘2’5%?015*&3{%"3%‘?{5:@3( 8}11#951;9%33 fltélﬁ%f’ WngHPeEshteYions
anal ogous to t hgsesoestr foieeeab@vRcdsanryt, %gegaﬁdmmomkmﬁﬂltﬁ%%mé XXl
and XXI11. - 20 - 12 July 2002 The internedi ates of fornula may be

prepared by reaeiiperyers boegiygntionnl meaRs a |V as defined above with a
conpound of fornul aé}%?%%a”‘e“xﬁw T)r!)a the R I3k b, 1a%es( 3<Ff5r L ¢l

and L5 are as defin ove; un con 't ons ana ogous to ose scrlbed
above for the rmagtheqrrebetadelammtlpgmhelélydmmamdelh\(/atlﬂ'dnef fomtreﬂaréﬂl ates of

formul a repared hy .10 treatnment of the appropriate
precur sor ﬁi‘?ﬁ?(’éia%?x'ﬁ lﬁgﬁlcﬁgﬁ’ogﬂg\f’é%%wwagwhori de source, e. g. tetr
abut yl anmoni um di fl uorotri phenyl st annat e
F
;Z Q
Rl
ax
wherein R! is as defined above, and Q represents a reactive carboxylate

20  moiety; followed by cyclization of the hydrazide derivative of formula X
thereby obtained:



or tris(dinmethylamno)sul phur (trinethyi)difluoride, in the presence of an
L~-contai ning reagent, e.g. 1,2-dibronotetrafl uoroethane or 1,2

di i odoet hane. 15 The conpounds of formula_| as defined abovelXhgy 2002 Z
represents trifluoronethyl nmay be prepare& by a process which conprises
reacting a conmpound of formula XXI|I as defined above with
iodotrifluoromethane. The reaction is suitaply perforrred in the presence of
copper powder, typically in a sealed tube gf an e evat ed tenperature, e.qg.

a tenperature 20 in the region of 80C I;l'g eredi ates of formula IV
above may be prepared by the procedur escr in EP-A-0421210, or by
ogmer ci ally avail able, the

net hods anal ogous thereto. \Were the Not G ox
(VI Ilﬁ) I X, XI'R, XV, XVI and XXV may be

starting materials of fornmula Vv, VI,

prepared by 25 nmethods anal ogous tQo described in the acconpanyi ng
Exanpl es, or by standard net hods viel | known fromthe art. - 27 - 12 July
2002 During any of the above syntheticL'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 neans of conventional protecting groups,
such as those described mProtective Goufe i,n Organic 5 Chenmistry, ed.
J.F.% MOme, Plenum Press, 1973; and TW Geene & PG M Wits,
Protective Goups i~z Organic Synthesis) John Wey & Sons, 1991. The
protecting growgfersRyZPR! AeddVede ak dafiaedwboveent subsequent stage using

met hods known fromthe art. The follow ng Exanples illustrate the
preparation of conpSundble palyes & @eﬁﬁd?té"@c??é”b?mé?ﬂ%wty fhinchulerationss i n

accor dance t t

[3H] -fl umazgemnl PO{%%%ﬁbenzo ? gg%%ﬁtedk%% énrHdeidtgls,t%?SP&%gié‘& )ggBAa receptors
cont ai ni ng t he amhydridas watib Cni; allstraid ycidspreebbalddes) fditdwaaigls a5 Reagent s
Phosphate buffe alin PBS) ffe 10 mM KHzP 00 mM KCl ,

pH 7.4 at room® P&?ﬁgersaf‘{]&é‘gyhf‘é‘i—ﬂmgs %’?g%h{ I%p‘r?ﬁ/F‘?térar‘a‘Pc(g@ﬁbé’ el |'s: 18
nM for a23y2 cehdgiy.10 nM 20 for a3[i3y2 cells) in assay buffer.

Fl uni trazepam 100 pM in assay buffer. Cells resuspended in assay buffer (1
tray to 10 nl). Har Tdetieagticebpavern ampaunds I and IXaasorierienty effpited PBS

(appr oxi maiﬁj é&%_FE%)ds{c oadfeths, dheifald ﬁrg@é&ce%?rtﬁgﬁlgilﬁﬂqn@ ﬁ%ﬁﬂgf ﬂb%éSO i

centrifuge rocedure I s'repeate
ensure that rmsnenfsontcsabh s ain@hybeﬂwedand]’ typicdly &t atenpalabetecio iy

centrifuging far 20 at 3000 .r ncht op cen uge nd then
frozen if desi rréﬂ“m 9@@3@‘3 agegglfg‘erﬁﬁgtb%ﬁgﬁp‘?wél@lgﬂf% Jrf%er per
tray (25 cmx %ﬁeﬁ @)n&’émgﬁélb%e carried out by treatment with 1,2-dibromo-1,1,2,2-

tetrachloroethane and triphenylphosphine, in the presence of a base such

15 as triethylamine, suitably in an inert solvent such as acetonitrile, and
typically at a temperature in the region of 0°C.

The reaction between compound V and hydrazine hydrate or
compound VI will, as indicated above, usually give rise to a mixture of
isomeric products depending upon whether the hydrazine nitrogen atom

20  displaces the leaving group L! or L2. Thus, in addition to the required
product of formula III, the isomeric compound wherein the moiety Z is
atiached at the 8-position will usually be obtained to some extent; and
likewise for compound VII. For this reason it will generally be necessary
to separate the resulting mixture of isomers by conventional methods such

25  aschromatography.



- 28 - 12 July 2002 Assay Can be carried out mdeep 96-well plates or in
tubes. Each tube contains: 300 pl of assay buffer. 5 50 pl of

(~H] -flumazenil (final concentration for_ib(_SSyZ: 1.8 nM fol25adp2692: 1.8
nM for a3~33r2: 1.0 nM. 50 pl of buffer”or solvent carrier (e.g. 10%
DMSO) if conpounds are dissolved in 10/ DMSO (total); test conmpound or

flunitrazepam (to deternj,ne non-specific bindin 10 final
concentration. 10 B@nB1“3#”8%ﬁﬁ§%tﬁ§§8?§mgpgsg%%ﬁﬁ%?gggfgfgﬁeﬁﬁh?v%I 400)
then filtered usiyBe gkémﬂea@yﬁo{moe@ssaﬁhilaha;aﬂ@ﬂriseeIréadﬂa{gv;ﬁg&ﬁﬁoﬂm er G-/ B
filters followed by 3 x 3 mM washes with ice cold assay buffer . Filter s
are dr ied and fesuntachl toy itg faiddiriazoil 48 dpyodagathenntputBsecvid aal ues
for total bindin - 5 dpmfor total counts and |l ess than 200
dpm f or non-spgggwgégg%ﬁggﬁgﬁgsﬂtsing liquid scintillation counting, or
1500- 2000 dpm for total counts and | ess than 200 dpm for non-specific
binding if counting with tilex solid scintillant. Binding paraneters are
determ ned by non-Iinear § regression analysis, fromwhich the
i nhi bition constant K, ca
conpounds of the acconpafyin 3 s were tested i p?thembort assay, and
all were found to posse a- K, valwe\for displacenment of [ékﬂ-flunazeni
fromthe a2 and/or a3 4ubufit of the Ruman GABAn receptor of 100 nM or

| ess. 25 EXAMPLE 1 OH

7- Cycl obut yl - 3- (2-fl uorophenyl)-6-(2-methyl -2H 1. 2, 4-tri azol - 3-yl net hoxy) 1.
2.4-triazol o(4. 3-b~p~ridazixig 30 a) 3. G Dichloro-4-cvcl@aytyl nyri dazi ne

29 _ 12 July 2002 Concentrated sul phuric acid (53.6 m, 1.0 nol) was added
carefully to a stirred suspension of 3,6-dichloropyridazine (50.0 g, 0.34

mol) in water . 25.1),. o Thi ixture was.then heated to 70 i nt.erpal

t enperature) beYTdFE™ %e%&%}?r‘? e 6 d@)}@F%ﬁE’P ‘éengn?a]?glgﬁ/‘ﬁe@%a%isaltf‘éga. 3 )
0.37 nmol). A 51s9inkig@buef silver nits ate (11.4 g, 0.07 nol) in water (20
m ) was then added over. approxi mately one m nute. This caused the reaction
m xture tolBecome mihe/lepvingpaarnhdds suitably hapsen amdapinsllyebiaosat e
(230 g, 1.0 molpyohy water (0.631) was then added over 20-30 m nutes. The
internal tenperature rose to approximately 85C. During the addition the 10
product formed as a Ttd wlaytipn betvkenatompoypas Xdarpl Bllas adoveriemtly kéfectedct i on

was stirred for, an.additional 5 mnutes, ,.then allowed,to ol to room
Lorperature. | T SO EAotaTn b B SEi bl o it DA AT e v t
concentrated aqyeyByldstRAhade, W the pRecAcottd ot bA%Y SichCas @dikmquired to

keep the tenperature bel ow 10C. The aqueous was extracted 15 with
di chl or omefthandw®&®e. The combined extracts were dried (MyS04), filtered

and evaporated 10 giiig, e didihRe RN {PirckotnaBilyeBodty 8! - 1H nm

(CDCl's) indicated contamnation with approxinmately
4, 5-di cycl obut yprepargioby eackimgeye@mpdairidsofifatrenlaalll wasefined abbvawitth dmr t her

rification. for e,title co nd, 1H N 60 MHz, .dc 20 DMSO b
1.70-1.90 (1H, [55‘?‘1‘2%‘%@52‘?’85;"(“5 e%% ’15‘.“_1%‘-3’%?% ?‘2@6 pjactends 5 4y (ZH? m,
3.63-3.72 (1H, dvhverdicHely(cffdctsd)in dbideESslvehEsBidad Mubdus 10pdioikda, 207

[ MVHI+. b) 6-Chloro-7-cycl obutvl-3-(2-fluorophenyl)-1,2.4-triazol oL4. 325
b] pyri dazi 48 A desklyies the reflyx temaaratwyrentthe selveny| pyri dazi ne from above

i( gi ﬁy?émlﬁgh%? L)cm%}% W??@%M‘%&@e&%ﬁmﬁﬁ%%‘?‘%’%@?ﬁ adifted dbore,

and heated at rmhyle pregercdabyst peawsovhich cogpnsdsareaiingawompodadrofcool i ng
t he

formula Z-CO2H with a compound of formula XIII:



30 volatiles were renoved ira uacuo. The residue was partitioned between
di chl oronet hane and wat er. The aqueous was basified by the addition of -
30 - 12 July 2002 solid potassium carbonate. Sone dark insol Ubhdy268%ri al
was removed by filtration at this stage. TH&- aqueous was further extracted
wi t h di chl oronet hane (x2). The conbi ned extr acts were dried (MJSQA),
filtered and evaporated. The residue was .pur ified by chromatography on
silica gel 5 eluting with 20% >30% et hyI" ®cet at eFfdi chl or onmet hane to give
the title conmpound (2.2 g, 49% as a ht=byoOwky solid. Data for the title
conmpound: i H NWMR (250 MHz, CDClIs) 8 Jr.8 : m) 2.08-2.30 (3H, m,
2.382.64 (2H, m) 3.62-3.84 (1H m,6\7, 2H, m, 7.46-7.67 (1H m,
7.807.96 (1H, m, 7.99 (1H, s), M5 (E me 303WM—|]+ 305 [MH ~. 10 c¢)
7- C~l obut yl - 3-(2-fl uorophenvl) -G ( 2- hydm, 2HR?

1,2,4-triazol -3yl methoxy)-1.2, 4-triazolo [4 3-b] pyridazine To a solution
of (2-nmethyl-2H1,2,4-triazol-3-yl)nethanol (0.123 g, 1.09 nmmol} (prepared
usi ng the conditions described in EP-A-4&g#210) in 15 DVF (15 m) was added
sodi um hydride (0.044 g of a 60%dispersion in oil, 1.1 nol eq.) and the
reaction mxture was stirred at roomtenperature for 30 mnutes. After this
time the foregoin r t 0.9 I added as olution in
OV (1501 ) andwitreidads| ol B it L ogiaslrdve B up Histeieal sives betieor 2
hours. The reachh@Rmm¥hiiie papsulghatét ed with 20 water (100 m) and the
aqueous extr acted with di chI oronet hane (4 x 100 ml ). The conbi ned extracts
were dried ®NazS04), Thereagtian wranespaily cagiedron m@smt@lmglvpm,lfox ed by

Give the r oqu r SrRPlL AT 431508 SRS BoRpR LA SRR FRaRGE™ 10

1.82-2.00 (1H, &) udidO=s\lpRari¢ 3kid, tgpicdlR ot 2beRvdR:d(Bhpemturd. 53- 3 ’70 (1H,

m) 3.84 (3H, s)) 5.4?2 (2H, 2 GA (1H,

7.76-7.96 (3H l\é ?ES%‘W@“S%@‘Z{OMI}]“i S‘ﬁﬁéﬁom‘*ﬁk}?ﬂfgmdhewlwunﬁs of 77:

N) 25.66% Hf %NYIQ I 04 AR a@ov@vlﬂe’iem"ﬂl ithydogdh, a@@%{‘&na the%&fme 12
July 2002 EXAIVPLE 2 7-Cycl obutvl -3-(2-fl uorophenvF) 6-(1-nmeth Sf .2
4-triazol - 30| nbe mmele@bz(methqdammustwpwmmb@ @Whlfgl pmm@mgd was
prepared using roced nple 1 Steps a), b) and c)
with (1-nmethyl - lll—fi(gfe%mtrl a (qué&w(% %I[a}llrll'ﬁ?a[(pr epared using the
conditions describedinga mﬁiﬁ%aﬁﬁ¢edlﬂedtﬁen$hﬁmdndé of rnrilH Y las Adfined
1,2,4-triazol )met h p.C forthetltle conpound: 1H NWVR
(360 MHz, dc- Dlvséy"“smfy Iireﬁ?“gl‘ﬂ aﬁ’focefe @hc"zﬂ%%se(sﬂqacwg axopposng,
(4 ), 3 50- 3obbrirhite 0N withcdribbusil of Brdla(R6h ), 7 41-7.51 (2H 1),
7.62-7.70 (1H, m, 7.96-8.03 (1H, , 8.14 (1H, s), 8.50 (1H, s); M (ES+)
m e 380 [ MAP+. EXAMPLE 3 15

7- Cycl obut vl - 3- (3-fl uor ophenyl ) 4¢-K2- et hyl -2H1, 2, 4-triazol - 3-vl net hoxy}
1.2.4-triazol o~[ 4. 3-bl py_ridazng/ TN.s _¢onpound was prepared using the
procedures described in Exanpl N teps a), b) and c)using

3-fl uor obenzhydr azi de i nst ead {lof % 20 fl uor obenzhydr Mn Step b). Data
for the title conmpound: 1H 0

1
()._()I-Iz—R2 R

XIV) &V

wherein Z, R! and R? are as defined above, M represents -B(OH)z or
-Sn(Alk)s in which Alk represents a Cy¢ alkyl group, typically n-butyl, and
20 L4 represents a suitable leaving group; in the presence of a transition

metal catalyst.



MHz, ds-DVMBO) 8 1.74-1.90 (1H, m, 1.94-2.12 (1H, m, 2.12-2.36 (4H m,
3.51-3.69 (1H, m, 3.93 (3H) s)) 5.?20 (2H, s), 7.36-7.47 (1H m, 7.62-7.72
(1H, m, 8.00 (1H, s), 8.14-8.32 (3H, m; 2%/IS (ES+) rﬂe 380 [ Welraty 2262
EXAMPLE 4 7-Cvcl obutyl -3-(4-fluoronhenyl ) (2-net hyl -
1,2,4-triazol-3-ylnethoxyl 1.2.4-triazolol[4, 3-b]pyri da2| ne This conpound

was prepared using e procedures _descrihed in 30 Exa Steps a), b)
and c} using 4-fl uohg’ﬁelﬁ%wgrgéﬂ‘ﬁé‘q it Eikably srhalogen, ato é%% 8P%zi de in Step

b). Data for the tit , |
dl DIVBO)a 8 108 2. I1éA %‘”@ mq%%%yiﬂg\@ ‘(aﬁgswf,i‘%""”‘“ %ﬁ%gggt Oﬁety%&

3.72-3.90 (I H cnjn,podndlg}s(lm-antt)v ®naises djichdyrobi(@pienFpH@phing-, 8. 27 (1H,

T L T L S

yl met hoxv) -4. 2, 4- t r imfazaleabdos b Blvwaer dagidiadiniy ﬁmagomlm&par ed using
the procedures described in 10 Exanple 1 Steps a), b) and c) using

2, 4- di f | uor oberffeyphdani ateirent sdaeniposuch-44 Nﬁdmﬁmﬁtrmzndée,lm&aﬁp ds) . Data
for the title co oundtHN QZSOM—IZ) dc-DVSO) b 1.72-1.90 (IH, m,
1.90-2.12 (1H, ¢ e‘éa*fﬁﬁmé’é . 3.50-3.C8 (1H m), 3.82 (3H s). 5.50

(2H, s), 7.30-7.42 (Iiﬂémﬂarmgd&&ab 0@40t(n11ﬂ)a XV) méy B3-pFepared Ay, redkiing 220 (1H,
s): MS (ES+) nfe 398 [M—I]+ 15 EXAMPLE 6

7- Oycl obut vi - 3-compouadiaf fermapladiyry defined shavryrith popmpoyndof forgpulg XVI:

yl net hoxy) 4, 2, 4-triazol oL4, 3- bl pyri dazi ne 20 a)

3- Chl or o- 4 cycl obutyl - 6- hydr azi nopyri dazi ne

3, 6-Di chl oro-4-cycl obutyl pyri dazi ne (10 gN 049 nol) and hydrazi ne hydrate
(14 m, 0.30 nol) were heated at reflux i @n (125 m) for 24 hours.
Upon cool ing the desired isonmer crystal |i z fromthe reaction and 25 was
collected by filtration (4.8 @) 490/().7 (250 MHz) d~; DMsO) 8

Ll
XVI)

wherein Z, Lt and L4 are as defined above; under conditions analogous to
those described above for the reaction between compounds III and IV.

15 In a yet further procedure, the compounds of formula I wherein Z
represents 1-fluorocyclobutyl may be prepared by a process which

comprises reacting a compound of formula XVII:

20

wherein R! and R? are as defined above; with a fluorinating agent.



8-1.86 (1H, nm), 2.00-2.11 (3H, nm, 2.29-2.38 (2H, m, 3.52-3.61 (IH m,
5 (2H, br), 6.99 (1H, s), 8.06 (1H, br); M5 (ES+) me 198 [MH ~, 200
[M—I]+. - 33 12 July 2002 b) 12 July 2002
N- ( 6- Chl or 0- 5- cycl obut yl pyri dazi n-3-yl ) - N22f 3
di f1 uorobenzy_ I|dene)h ~rdr azi ne
| or o- 4-cycl obut yl dr azi nopyri dazi ne (0.502 g, 2.53 mml) and
5-di f | uor obenzal d@npﬂd]@rigﬂsliﬁ mmpogldmfﬁqmgla\lmleexem Zredrdsants M 5 hydr
h

chloric acid (40 Qr, he cted by
iltration and ?018%‘) %})qulz qé&??@‘ﬁ@%ﬁ@r? g ¥va , %pjcm[aﬁﬁ

6- Chl or o- 7- CyC|IQQphbdd-l3y é@r&e@é %W@ﬂhﬁﬁdéls)‘eéctﬁlgﬁabéﬂn@bﬁh@off’ormula

3b~] pyridazine 10 Ferric chloride (3.423 g) 12.66 mml) in ethanol (15 m)
was added dropwK¥Hlto a sol ution of

N- (G chl orog5-cycl obutyl pyridazin-3-yl)-N =(3)

Sdi fl uor obenzyl i dene) hydrazine (0.816 g, 2.53 mml) in ethanol (35 m) and
i g¥ partitioned between

. jani ¢ phase 15 was dr
ied (MgSOn), filtered and evaporated. The r8sid S purified by

chromat ography on silica gel, eluting wnlth é,t hyl~ag€et at e- hexane m xtures to
afford the title pyrid~zi~ae (0.51 -
1.84-2.08 (IH, m, 2.08-2.36 (3H 2.48-2c/8 (H m, 3. 65- 3. 8? (1H, m,
6.88-7.06 (1H, m, 8.01 (1H, s); HO3 04-8. 2 (2H . M5 (ES+) 321 (MH +, 323
20 [MH +. d) 7-Cycl obutvl-3-(3,5-difluoronhenyl)-6-(2-nethyl -

1.2,4-triazol -3yl met hoxy)-1.2.4-triazol of 4,@viplypyri dazi ne To a sol ution of
(2-nmethyl-2H 1,2,4-triazol -3-yl)nmethanol (0.099 g, 25 0.879 nmol) (prepared
using the conditions described in EP-A-421210) in DMF (15 m) was added
sodi um hydri de 03 Qf %0 dj i il ) the
reaction m xt ur%HV\fa és‘fgl ndlgﬂg{) 8rsoom %g%g{r)%t‘@rtfe? af%‘%é%%at@% ggnt & this
time the foregohagxpiredipiod bt Eol@aindd /2 mdwxduadaﬁquﬂedt@&xeae@mhusﬂ on in
DMF (15 m ) and the rea%tlon m xture was apitlrred at room tenperature for
2 hours. THE rebeisoltedibycgneenironalimegps dngipdine ghrema tagrePH) and t he
aqueous extracted Wéllfinfjdlﬁbh HE Ok Eﬁm &f@oﬁnulal@ﬁemlﬁ% riph¥see®02 100 ni).
The conbi ned extracts were r|ed S04)) filtered and evaporated. The
resi due was pur Bﬁrchﬂubgoc&dpbnmlegayalpﬂwreenr@i It eangelss sdiigly c@upMEEH i n

di chl th Lygnt 1t 20 38%. 1H
NVR (360 Mo Cr iR egR cghBsiistfind dnh il b BBl 94 ?sie i % 3000 a0
(2H, m, 3.56- 33mo<(y1:t¢burtrnwfth&1ﬂ(l&lrhatﬁ)ga§me4 (2H, s) 6. 92 7.01 (IH, m,

7.90 (1H, s), 7.94 (IH, s 12 (2H me 398 [ VHI+.
EXAI\/P(LE 7 t12§ (A sultalﬂe uounatmg agent f01nzlse in thga a ove reacti?’ons 1&

diethylaminosulphur trifluoride (DAST), in which case the reaction can

5-
3-
3
(0]
f

conveniently be brought about by stirring the reactants in an inert solvent
such as dichloromethane, typically at a temperature in the region of -78°C.
The intermediates of formula XVII may be prepared by reacting a

20  compound of formula IV as defined above with a compound of formula XIX:



3-(2.4-D fluorophenyl)-7-(1-met hyl cycl obutyl)-G (2-nmethyl -2H 1, 2
4-triazol 3-yl met hoxy)-1. 2,4-triazol of 4, 3- bJpyri dazi ne This conpound was
prepared using the procedures described ifgExanple 1 Step a),12UsiyE02
1- net hyl cycl obut ane carboxylic acid {Jour~zal of 15 Organonzetallic

Cher ~zastry, 1988, 352, 2G3-272) instead of cycl obutane carboxylic acid)
and Exanple 6 Steps a), b), c) and d), LRy 2, 4di £l uor obenzal dehyde

i nstead of 3,5-difluorobenzal dehyde in ep\b). Data for the title
conmpound: 1H NMR (360 MHz, CDCls) b 1. ( 3H y>1.78-1.92 (1H, m,
2.04-2.2G (3H, m) 2.34-2.46 (2H, nap, B- 85 L s), 5.47 (2H) s), 20
7.00-7.15 (2H, m, 7.74 (1H) s) 7,83-/~93N 2H, "'RNB (ES+) me 412 | MHI+.

FX_ A .M PLE 8
7- Cvcl obut yl - 3- (3. 4-di f | uor ophenyl - G (2° net hvl - 2H 1. 2. 4-tri azol - 325

, ~l met hoxy)-1. 2. 4-triazol o] 4. 3-b] pyri dazi ne Thi s conpound was prepared
using the procedures described in Exanple 1 Step a) and Exanple 6 Steps a),
b), c) and d), using 3, 4difluorobenzal dehygg i nstead of

3, 5-di fl uorobenzal dehyde in Step b). Data far the title conpound: 1H NVR
(860 MHz, CDC13) b 1.86-2.00 (1H, m, 30 2.0G2.24 (3H, n), 2.30-2.4G (2H)

m, 3.57-3.70 1 1 .z = . (2H, s),
7.32-7.40 (1H, wre@%oﬁ?ga %@‘S f}g %&(%V%}‘?&% %‘-%“é%g %’lﬁ?g‘fﬁs,t%& 32-8. 40
(1H, m; M5 (EShysendezcdBEd aMriletfor EDcAMacEiof batween compounds III and IV,

7- Cycl obutyl -3-(2, 3:di f.l uorophenyl ) 6- ( 2- hvl -2H 1, 2) 4-triazol-3

yl met hoxy) -2, 2, 4- t r iFRS dNEFR Fﬁ?%?l&&ﬁ&ﬁﬁgfgﬁ?§yﬁ%ﬂﬁ’ ‘W@%mﬁfé%ared usi ng
the procedures ggaaid ?&%Hdﬁa@iﬁﬁmtﬁ alcoBh SR of FBEm EAXR! € G Steps a), b),
c) and d), using 2,3 10 difluorobenzal dehyde instead of

3, 5-di fl uorobenzal dehyde in Step b). Data for the title conpound: 1H NVR
(360 Mz, CDCls) 8 1.8G1.98 (1H, m) 2.Q4-R.24 (3Hy m, 2.30-2.44 {2H m,
3.58-3.70 (1H, m, 3.90 (3H, s), 5.50 (24 sy, 7.28-7.34 (1H nm), 7.34-7.46
(1H, m, 7.62-7.80 (1H, n), 7.88 (1H s} ~{ 9 s): M5 (ES+) mle 398

[ MH +. 15 E~ZPLE 10 7-Cvcl obut~ 1-3-(2/[6-diif | uct oghenyl )-8 ~2- et hyl - 2H
1,2,4-triazol -3yl met hoxy) - 1. 2, 4-#&% & 3-bpYyr, i dazine 20 This
conpound was prepared using the(ﬁ ‘edur described in Exanple 1 Step a)
and Exanple 6 Steps a), b), c) and d), u%i ng 2, 6difl uorobenzal dehyde

i nstead of 3,5-diffuorobenzal dehyde in Step b). Data for the title
conpound: 1H NVMR (360 MHz) CDCla) 8 1.86-1.96 (1H, nm), 2.04-2.24 (3H, m,
2.30-2.42 (2H, m, 3.56-3.&8 (1H, mM, 3.84FEBH, s)) 5.42 25 (2H, s),
7.08-7.1G (2H, m, 7.55-7.60 (1H, m) 7.88 (2H, n); M5 (ES+) nle 398 [IVH +
- 36 - 12 July 2002 EXAMPLE 11

7- Cycl obut Y - 3+ RerairflRl LHATOIRRERY |dlfﬁﬁé<( b6, vk -Akhdpresents Ci.g alkyl,

4-triazol -3yl methoxy)-1.2,4-triazol~4, 3-b] pvridazine 5 This conpound was
prepar ed usi ng tyheaBy seetisit-es described in Exanple 1 Step a) and Exanple 6

Steps a), b), c¢) and.,d usin L] uor deh instead. of .

3, SP di fl) uor ZJben)zaI dg‘IWZF aFtﬁor’s e%hggmef){éi? ae?t?%t;éﬁt et%f’ixgﬁ% t@%rrfepatﬁﬁﬁgs: ‘fll—fhl\ﬁ/R
(360 MHz, CDCl djucride sdrrde, 2&. alddtaly)ic qRafdit oliktfabidtynmadnidn 2. 46 (2H, m,
3.56-3.70 (1H, m., 3.90 (3 s),  5.48 ;(2H,,s€gv*5 7.20-7.30 (2H, m,
7.60-7.68 (1H, dHluorptyghen; ,Staél)ﬂ,at%.sg‘?a%; n 3 ingyssolyeny s $398 [ VH] +.

15  tetrahydrofuran.
The intermediates of formula XX correspond to the compounds of
formula III as defined above wherein Z is -Si(Alk)s, and they may therefore
be prepared by methods analogous to those described above for preparing

the corresponding compounds of formula III.



EXAMPLE 12 15

3-(2,4-Di fluorophenvl)-7-(1-nmet hyl cycl ohexvl)-6-(2-nmethyl-2H1.2,4-triazol 3
-yl methoxy)-1, 2.4-tr iazolo f 4, 3-blpvridazine a) 12 July 2002

3, 6- Di chl or 0- 4- (1- net hyl cycl ohexyl )~ ry i &4zi ne Concentrated sul phuric acid
(10.7 m, 0.2 nol) was added to a 20 solution of 3,6-dichloropyridazine (10
g, 67 mml) in water (250 m ). This m xture s heated to_70C before
addition of 1-net hy@@?@&i@%&ﬁéOEQ}IBBQ?/WI%V\?QY"((QO@?SW dgZs tol ). Sil ver

nitrate (2.3 g, ]_xeggn ute
fol | oned by a%n%ﬁ%ngggg%fhﬁ%\gweré% mép &%(ﬁggg%&%%@s)%e} a%ded
over 20 m nut espre;i’zﬁewmmsahngémﬂgsmdﬂatcnmlppunﬂeffmanﬂadﬁ(lwas stirred for an
additional 5 mnutES and then allowed to cool to roomtenperature. The

m xture was cooled to OC (ice/water bath} and basified with concentrated
aqueous ammoni a solution (internal tenperatureg-<10C). Thg aqueous phase was
extracted with dichloronethane (3 x 350 m) a agbi ned extracts 30
washed with brine (350 m), dried (MySCa)) fit djevapor at ed. The
resi due was purified by chromatography on s |I ica usi M- - ~5% et hyl - 37
- 12 July 2002 acetate mdi chl oronet ha uent to éﬂe the required
product (5.93 g): 1H NWR (250 : 8 1!33- 74 .{6H, , 1.43 (3H,

s), 1.80-1.96 (2H, m, 1.97- n, 7.4@‘(% & M5 (ESy) me 249

[ MVH] +, 247 [MH +, 245 [ MH] +.
6- Chl or o- 3- (2, 4-di fl uor ophenyiy-7- (1- net hyl cycl ohexyl)-1, 2, 4tri azol 0~4,

3-b] pyridazgne A m xture of 3,6-dichloro-4-(&xpet hyl cycl ohexyl) pyri dazi ne
(1.29 g, 5.27 mmol), 2,4-difluorobenzoic hydrazide (1.72 g, 10 mmol) and 10
triethylam ne hydrochloride (1.09 g, 7.9 nmmml) in p-xylene (5 nl) was
stirred and healgd.al Rt gl Re grg asabidH $oydpon cooling, the volatiles were
renmoved in uaccuo and the residue was partitioned between dichl oronet hane
(100 M) and water m&eatt)om[mbdeﬁreEt]@]ﬂf&cmd)by tiadifes diydeskenatiod, was

d by filt Th 5 t h
1E ﬁ?? \rllgr eit rI ac"{’}éla \?fﬁr’]’t“ﬁrﬁg%ﬁ?? tr‘aS \é\ﬁé\ﬁggﬁgg;sq t&d ﬁyr}gﬂ%elg’&ﬁ’gﬁu‘??gafyﬂgam c
extracts wepe dhitBe prddbBEBbf a hiydiefeatiotiod. avaARA BfdrobRRati6s Aty Has

purified by chromatography on silica el utllr;%vvlth 0% - 25/ ethyl acetate in
di chl or onet han@allgdginen ¢reberddealby 19kamitadipn opcaghon. A sRbMe50112Hz)

CDCla) 8 1.34- , & 01-7.14
(2H, ), 7.87- %hyég %?{P 43' 15%"5@ '?‘%Id,’ f‘ﬁ?‘ﬁ%/éng‘ié@%}‘%ﬁ %Gg’*’f%ﬂ%{ 363
[MH +. c) ~2 4dﬁvthEgeonhbrrgelrfomﬂad(m-fnﬂnm/amycl ohexvl ) - 6- (2 nmet hyl -

1.2, 4triazol - 3-yl methoxv triazol o[,4, 3-b i dazi ne |umhydr|de
(60% di spersion in oPR? %%%Hﬁhll’opr@é szﬂfﬁ g é‘gﬁ’éiﬁ Q?i W ra}‘ge‘g‘2 tion
of (2-met hyb- 2kbbye nflayt bé pEaardd By ) RoBaRAY hichcoRRE s uéaldﬁﬁlgtmnﬁp&mfll ons
described in EP-A-421210; 3? ng, 0.33 nmol) in anhydrous

N, N- di met hyl for%@hna@la(%xm‘ylthta osepAunshafdesm er nitrogen. This was
stirred for 30 rains and 6-chloro-3-(2,4 30

di fl uorophenyl)-7-(1-nethyl cycl ohexyl)-1,2,4-triazol o[ 4, 3- bJpyri dazi ne (100
ng, 0.275 mmol) in N, N di met hylNof mam de ¥3 m) was then added and - 38 -
12 July 2002 the m xture stirred a¥yrther 60 m nutes. The reaction was
quenched with water (20 m) i @

or an additiona—&d m nutes. The
{ation and washed with water. The
solid was dissolved in dithlorpiethane (20 nl), filtered and evapor at ed.

(XXII) 0.0.411))



5 The residue was recrystallised fromethyl acetate/hexane to give the
title conpound (38 ng): mp. = 196C, 1H NWR (360 MHz, CDCla) 8 |.32 (3H,
s), 1.33-1.66 (6H m, 1.72-1.81 (2H m, |1.93-2.03 (2H m, 13Jdy206H) s),
5.50 (2H, s), 7.00-7.14 (2H, n), 7.83-7.96°C1H m, 7.91 (1H s), 8.00 (1H,
s); M5 (ES+) me 440 [MH +; Anal. Found: C, 59.74; H, 5.23; 1~T, 22.10. 10
CzzHzaF2N-0 requires: Clz; 60.13; H 5.27, N 22 31% EXAMPLE 13

3- (2. 4- Di f | uor dpteaayt 3B and Remng pe flefinpdbpye 62 rentpsemtpia quitable leaving

4-triazol 15 3- -, Ao tri 0j. 4,13- ricdazi Thi.s.compound was
pr epar ed usi ng\é%f @%m%&@%%%@%mg& %t%x%srr%)ﬁ% df%?lsqrg%n%%in%r?%gga

(1- et hyl - 1H 1,2 the présenod offa yigmmetihanoital utelyat.ed usi ng the conditions
descri bed in EP-A- 4%:{.121[0) instead_of . _

(2met hyl - 2H 1, 2, 4- t MP&2eAVisg are wR LA aheritalpy ahslogen plom.ie g dremeguiedn: m p.
20 = 156C, AH NMR &@g‘é . kior 2 64, . 1.74
1.84 (2H, n‘;} ) 1. 99S gﬁ@%ﬂw{%ﬁ? mmégéé?%it ﬁ%)hk,an?tgfzfll?gﬁaﬂg?gy%(gél-sgi.‘ﬂl (2H,
M, 7.96 (IH) she rdadpnchad®eptidomppungds EXI] akd X1 wBuftaBl) e 440 (MH +;

ﬁl\?ag: 25 ?u&d: Zg?t@%gokid'sgigi@ %WS q%sgginegga'l?agdiu%é)':%%g%ﬁlgQea(c 1 lflli irs %(S)r:lvecx:ﬁer?t y 13;
7- Cycl obu~I - 3- uticdaiteRNEIRVA dedbe inbef@ivi¥ lin Tht PisBRQ offothsBRiioXy) 1. 2, 4-tri

azol o[ 4. 3-b] pyri dazi ne 30 This conpound_was prepared using the procedure

described i n Evhopplate astdep selyens sureh as NelVidpmethylfopmarwide3- yI ) net hanol

d 3 -1 I 2002 i LI ib i
2P J03eb 1 A S PRSI SRR ORISR Mo oo
1;r;)r 'Ithggt |( : :4 e Qﬁtﬂigib:dgat(e%}pﬂ% % &g@@tg@@zaﬂﬂ%wmg{eae;@?%ﬁz,io?wsgbgigaﬁ;ﬁo ( )1H,
, . \ Z. ] \ , . \ , . , S), . , S),
6.25 (1H, s), ?—hwtﬁ B dpet, tﬁyl,caﬁnge pmenﬁs?fg L2gabromgethgne andg (14|

s); M5 (ES+) mg6 379 s&é&};EWN-&%%thgﬁQHﬁngle.%ﬁﬁé ifdtadee® Phe Manditicas-
CzoH sFN~QO. 0.2H20 requires C, 62.88; H, 5.12; N, 22.00% EXAMPLE 1b 10

7- Cvcl obut vl - 3-ni@baf carmlyghd mes Jn Ghe¢ Beantiomibetwoxaeohp@andsieXHoand XZXI11ds 4
triazolo[4,,.3-Db ridazi.ne This conpou S,.prepare sing.the procedure
descri bed WEX&?%@XV ﬁ“sgfi@ﬁnéy ﬂ%?%c%pﬁgﬂﬂ%ﬁ?%ng@oﬁpg-t f’)r?fg'tt’r?é?rfﬁl i nst ead
of (2 15 met hyleogbbdieRtl$ cffet@Aqh-tBe Yo seRich aN ofi-2-fuay i hbeshihbantid sdtvent

compound: mp. = 150C, 1H NWR $360 Miz, CDCls) 8 1.92 (1H, nm), 2.16 (3H)
n, 2.40 (2H, mpchasPN-dipedylfopmamigay )y, 5.36 (2H, s), G 01 (1H, s),

7.25-7.3G (2H, , 5 7 . X i n e
380 [ MH] +. (Anal rr) Fou&‘rﬁ C&?‘gﬂ?é‘f’%?"ffj-ii‘%ﬁ‘?@??(ﬁu@"fﬁ.<%‘§?e%%§ﬁﬁ’£9p‘iﬁ54§§‘#§§§d%es C,
63.32; H, 20 4.offornNilallSwhésdin EXpahRisEnt63-benzyloxycyclobutyl) may be similarly

7Cycl obut ~2-f | uor oph | )-6-.(1-nmet hyl - 1H i41 da o4 Y h 25 .
TOCUIENT g o TP ST B i o e b BTG 35 AR wth e
procedure descrcolfffdund JEfeviphR XXBrep ¢) with (1-nethyl-1H

i m dazol - 2-yl) nmet hanol instead of (2nmethyl-2H 1, 2,4-triazol -3-yl)nethanol.
Data for the title conpound: mp. = 173C;, 1H NWR (360 MHz, CDC 3) 8 L89

(1H, n), 2.10 (3H, n}, 2.32 30 (2H, m, 3.61 (1H_n}, 3.65 (3H, s), 5.40
(2H, s), 6.94 (1H, s), 7.0G (IH, s), 12 July%ﬁ -40

ug

E

XXIV)

25 wherein E is as defined above; in the presence of a transition metal
catalyst; under conditions analogous to those described above for the

reaction between compounds XXII and XXIII.



7.26-7.36 (2H, m, 7.55 (1H, m, 7.82 (1H, s), 7.92 (1H m; M5 (ES+) ne
379 [WMH +. EXAMPLE 17 5

7- C~l obut yl - 3- (2-fl uor ophenyl | - 6- (4-nmet hyl -4H 1, 2, 4-tri azol - B2 JlgR06Dxy2
1.2,4-tr iazolo[4,3-bl pyridazine This cor?ﬁound was prepared using the
procedure described in Exanple 1 Step ¢) with (4-nmethyl-

1,2,4-triazol -3-yl)nmethanol instead 10 of _(2-nethyl-2H )

1,2, 4-tri azol - 3-yl ) ridieniatenmediates of fermpuyla §|néayC%%€ﬁmaed Ry peactinosc, ~H
NVR (360 MHz, 56 (1H,
M, 3.71 (3H, %@@gnﬁf&n&%ﬁ nge e?f“"%ﬁ’“%“‘?"@é %@H}rf‘@)au@ 85 (1H)
s), 7.89 (1H, mx¥vs8.18 (1H, s); M5 (ES+) mle 380 [WMH +. Anal. Found C,
59.70; H 4.74; N, 25.50. CHI SFN~O requires C, 15 60.15; H, 4.78; N,
25.84% EXAMPLE 18

3- (2-Fl uorophenyl ) -6-(2-nmethyl -2H-1, 2. 4xt-N azol - 3-P\/I met hoxy) - 7- (t hi en- 220
vl)-1,2,4-triazol o(4, 3-bl pyridazine 0.9)/Hy{rat e
4- Br ono- 1. 2- di hvdr opyri dazi ne- 3. 6-di o
was added dropwi se to a stirred sol utj
565 mol ) in THF (1 1) 25 cooled iyr g1t hat the internal
tenperature did not exceed 10C. After cionpl ete addition of the hydr azi ne
the mxture was refluxed for 18 h. Sol Vent was renoved by evaporation and
the residues were dried by azeotroping with toluene. The residue was
triturated and washed with diethyl ether to give the title conpound as an
orange solig (83 g, ?7%. 1H 30 NMVR (250 ®%) dc-DVBO) 8 7.68 (1H, br s).
M5 (ES+) mle 193 [WMWH +, 191 [WMH +. This material was used w thout further
purification. - 41 - 12 July 2002 Db)

3. G Di chl or o- 4-héiee 12; .Dapd 1dazé ﬁ@dé‘flﬂéd(hbb’v@ Qﬁder conditions analogous to

4- brono- 1, 2- d| quhgropyrl da2| ne- 3, Grrgn@ mol ), 2- th| opheneborom C
acid (7 g, pg descythedraboxe 6 éeeqtiorvbﬁwesnmpm%qiﬁ 114 pnd 1
tetrakis(tri phenyl phﬁ;eo P 1a( e wat er
(100 M) was degasse #}{@ﬂﬁ@%’at\n&?ﬁfm trlggzgﬁlg)ﬁansr ef | &gég gbamﬁr}ﬁ

Sol vents wdfe reoinechtnf tbeatpor@;matn paemiirsdreoffegnuiactX wedefiaed abooped wi t h

tol uene. The resylti sQlid was di d th dICh| romet hane and
bhosphor us. oxy it Hete SO e e lapr el etifE) ARREFGRRE b e "

M xture was coodegis(dishettlytd eitoysul ShinCRrivaitRyl)diflastitie g6 thetpresdite@fansodi um
hydr ogen carbonate and extracted with di chl oronet hane. The organl c |l ayer
was dried (Na2Senjontpiningreagentde-gohéshibiomaigtra 91091%% oldm

chromat ogr aphy) gl dsbiihaM t h 30% et hyl acet at e- hexane, gave the title
conpound as an orange sol'i d (1.18 g, 119 . 15 IH NWR (360 MHz) CDC13) cS
7.24 (1H, dé8, J 5 aritheicdmpountsEs- fmma(zaﬂdqﬁnedﬁb@@e whidreigd/ réprésemtd 1
Hz). M5 (ES+) 23I

G G or o 3. 2- (B EBRekOYY mef BF phrEhhesa 15 p ol pith spmpmipes spacting a

bl pyri dazi ne A ¢onxpoifrd 6ff foBmtetAKXNI ﬁﬁ@efﬁxe(dtdboﬁé*vﬁtlyio)dbylﬁﬂdaidmhfah@m above
(0.59g, 2.1 mml), 2f|uorobenzhydr Z|de g % 43mm|% and

triethyl ani ne hydroc’ﬂl‘%F?afféloPGs 5‘9“‘@ YAPeSOﬁWG Jin {the, PR&AeBEROf CAPPRT POWAST,
stirred and heaf %&FJ Eémeww@aammgsfédf@ p%Qad%ﬂwé Afl p&ARLENY the
vol atiles 25 wer Irr, uacuo. ere5| ue was part puritied by
chr omat ogr &hy Imtl@lliegm Qﬁ380°é1 uting vmth 50%-66%- 100% et hyI acet at ehexane

t [ the titl d I 0.19 S+) m
331 1M 333 [ W] SEehernad gyt GHeSRuinbeemet br arehietur e bat i on
30 - 42 - 12 ﬂwcad&%%e%@edﬁrﬁbmqemrwb} b{PrihoRs BM&ro%bhs thereto.
1,2.4-triazol -3-yl net hoxy)-7(thien-2-yl)- 24-tr|azolo[ 6l p~rri dazi ne

0.9 Hdrate To a sol Yihcoe théy ewnmtqqmm@mailvzwmhableazm s@xynmgnaamms (0.11

B (5 m) woe BRRER Yo NTOVHITTE XL KB SR8 R0RE ol Ry oi 1, 4

nol 25 methods analogous to those described in the accompanying Examples, or

el hydrate (28 m, 576 nmol)
pal ei ¢ anhydrlde (100 g,

by standard methods well known from the art.



eq) and the reaction m xture was stirred at roomtenperature for 30 mn.

After this time Gchlor o0-3-(2-fluor op henyl)-7-(thien-2-yl)-1, 2, 4-tr

iazolo [4, 3b]pyridazine (0.19 g, 0.57 mml7) was added and t h2 Julg@2002on

m xture was stirred at roomtenperature fd 18 h. The reaction m xture was

diluted 10 with water (70 m) and the precipitate was collected. The solid

was purified by boiling in et cetate and coll ecti.ng the title conpound

as a yel l ow sol id (@wingany %WW“{W JReneRS IpBY) bagnesegsary3y, <) |

5.64 (2H s), ( : : 7.2 1

(1H Y (af%ﬁm d&é&ra‘me t#pﬁ%@é&%eés%@e(méeﬁ'&we é@%—ﬂ afﬁr of Zhélv;g' (ESH)

n e 408 15 [M—ﬂmoleénl'aels cofraurndd CTh&3may berchi:ved byl‘xnezaﬁs OfZ%lV@t-ld-ﬂiadFN'*OS

0 9( H20) requires C). 53.87; H, E 76: N, ,23. %4(% m.D. 189-190C.. MPLE 19
3-(2,4-Difl FEPtRCtmg, rg}p)lp%_s(uﬁ rzhgtth%e dgscribed 1n Protective Groups in Organic

1 2,4-triazgl - %;yélﬁ%mpwlaﬂtMmlevmerﬁugmégsr 'l@?@la‘?xd['lﬂfW:ngﬂe?&ér&daz' ne

Th| s conpound was prepared as for Exanple 1$ Steps a), b), and d} except

that 2, 4-difl ud.CGokh My, FrotietivaGragedniGrgneadSoithasis, ulohnti&’dzhyﬁdSams de | n

Step c) The t|t| Qﬁg)ou d was isolated as a 2 Z}/tellow SO|Id éo 01

NVR (360 Miz) CiSGila)The Brajgeting grolips mayghe resppvedat acqgyenieng TL?Q‘W 7. 50

(1H) d, J 5 m)swea%n(gﬂﬁmmsmwﬂzﬁ@m%haw 98 (2H, m), 8.29 (1H, s). M

(ES+) Me 42G [ 209- - 43 - 12 July 2002 EXAIVPLE 20 G (1H

Benzi ni dazol - 2-yl rret%&}lowmg@mmﬂgﬁl illgsgratethy preparasionefrppmpounds

1.2,4-triazgl o[ 4,3- I a) 7-Cyclobutyl-3-(2, 4-difluor

ophenyl) - éBf Iacz:%“fllg Fﬁ 51?159] et hoxvnet hyl ) - 1H

benzi m dazol - 2-vyl net'lf‘m«)dmﬂmaldfés-lhracazﬁhﬁ{:&wﬁthh}mmvdﬁﬂbﬂ@oﬂéhitliy ﬁﬂm@mund was

prepared using the procedur descriped in 10 le 1l Steps a b) and
c), using 2,4- d1hr~’|haeﬁiw@e9¥iﬁl§ﬁﬂaw&%nﬁ ﬁ%f‘é‘éﬁe‘gf’&iﬂ? werkip EFr?fzh‘H@aPn

Step b}) and USC}RQAA receptors containing the o2 or a3, subumt stabl expressed m Ltk
[ 1- (2-trinet hyl silanyl etthoxynet hyl )-1H benzi m dazol - 2- yPI nmet hanol ( prepared

as described irells. Org. Chern.) 198G 1891) instead of
(2-rrethy|-il§:-1,2,4-triazol-3y|)rrethano| in Step c). Data for the title
conpound: NVR (250 MHz, 15 CDCls) S 7.94 (3H m, 7.59 (1H, m, 7.45
(2H, m, 7.14 (RBkdgemds 5 74 (2H, s), 5.55 (2H, s), 3.71 (1H m, 3.59 (2H
t), 1.90-2.46 (G4, m, 0.93 (2H, t), 0.00 (9H, n); M5 (ES+) me 5G3 [ MH +.
b) G (1H Benzi mthsenhaZegamﬁ%rmbsal)ne PcBﬁil obut yl - 3- (2. 4-di f | uor 020

ghgggl Lbat §| Aty agﬁoggl];q%ﬂérlﬁéﬁ%@.%ﬁg ?RJI thl FHQ;4 at room temperature.

trimethylsil anyJ pti]@mmz@mo(ﬂﬂwfwdrgﬂsqaé@ms A suives @y dy2keBs 410 nM
triazol o[ 4, 3-b] pyridazi ne (1S7 ng, mol ) in 5M hydr ochl oric acid (10

m) and et B&nolfof «3fBY2 velts) heaseay kuff80C overni ght, then concentr aced in.

25 vacuo to reno sol vent s. 3a‘tht)[rat ed Sggb‘gsm um car bonat e sol uti on was
added, then the® Flugtrazepae ) a8 AR %r, filtered and the residual

solid washed W J . Nat.680 ¢ ggﬁ&e&fd1§é’sa9lbqlffe??{ltﬁ |tgq0 mf)e residue was purified

by flash chronmat ograp n silica gel using efhyl acetate as el uent to give
the title conmpound (60 ng, 42% . Data for the title 30 conpound: 'H NWR
(250 MHz, CDCI SI}-I 5 10.62_(1H br s), 7.85 (2H m,
arvesting Cells
25 Supernatant is removed from cells. PBS (approximately 20 ml) is

added. The cells are scraped and placed in a 50 ml centrifuge tube. The

procedure is repeated with a further 10 ml of PBS to ensure that most of

the cells are removed. The cells are pelleted by centrifuging for 20 min at

3000 rpm in a benchtop centrifuge, and then frozen if desired. The pellets

30  are resuspended in 10 ml of buffer per tray (25 cm x 25 cm) of cells.



56 (1H, d, J 1.6 Hz)) 7.48 (1H, br s), 7.32 (2H, m, 7.00 (2H, m) 5.65
H) -44 12 July 2002 s), 3.54 (1H m, 2.24 (2H, m, 2.01 {3H m, 1.80
H m; M5 (ES+} me 433 jMH +. E~i AMPLE 21 5 3-(2 12 July 2002

Di fl uoronhenyl)-G (2-nethyl -2H 1, 2, 4- t7P4zol - 3- vl net hoxy) - 7~pyrrol i di n- 1-
)-1.2.4-triazol o' [4.3-bJuyridazine a) 4-Bronpo-3, Gdichloropyridazine 10 A
sol ution of 4-brono-1, 2-di hydropyri dazi ne-3, G di one (Exanple 18, Step a)
(10 g, 52 nmol YAS8AY phosphor us oxychl oride (100 m) was stirred and heated
at 100C under ni trogem §OLatGaNRNS dobP 9B EA0hIDG i 1EEES RaBRRSRNOT US
oxychl ori de was renoved 1 n u~cuo. e5| ue was azeotr op ed t ol uene
(x2), then takeubntmnm di chl or orret hane/vvater . 15 The mxture was
carefully basifie fh sod| hydrogen carbonate (solid). It was necessary
to dilute the rh%&q.ﬂ\rffeo fAPEh F o get two clear Iayers The two | ayers were

separ at ed dt] 3 ngsg e The
conbi ned e%rac:@ Wf e 5%‘2@% C%Pg\%lﬁtgarltg g{lg%z%ora?%\gxf%}rhe resi due
was purified byagsyermmBagaphy3psy2Q.c6hM)ca gel eI uting with

di chl oronethane to afford the title pyridazine g, 42% as a colourless

solid. 1H NVR («ZEbphefhuffemarsplvenpeanisr (6g. 1046 RM@@ ib@opomgds, arz28 [M—I] +.

ot} s ataedife AR HAPIP B BB ARuP Y bkl P2 ™
4- brono- 3, G di Qi&t&rzﬂﬁﬁérﬁdiagpdaﬂic(tﬁnau@ BOuNMAY] caneknpRitaisi um car bonat e

(13.8 g, 0.1 nmol) in dry DM (100 m) at roamtenperature under nitrogen.
The mi xt ur 8©0was B0 pkafctels. roomterrperature for 16 hours) then at 60C for 3

h Th t Th
xtract ed i th ot hy ARS8 BIETERBIteI o SaibrhAf et PrhBleT Gl e Bar
(MISOR)) 111 ergt A 9aRALA Sharvested Fnto é?/@ﬂh&@t%ﬁgglﬁ%%ﬁ'%? was

purified by chronmatography on silica gel, eluting wt
met hanol / di chl @VﬂHi‘ElSh’almh iteocodd Aemaycbuffee. Hikiews gry dawdzzid coant@d Pydiqu@@%) as

% f:OIGOZEEI (eisH, Ois#m t(l(E‘S <§ Zr;irég%e%\é% Olgﬁag\?'bécﬁyg agz ’3080911)_08' @ (4K,

3- Chl or 0- Gi1Hy drdgsh 6 tht4lPa0uned Al Mesd thhn Q!DOlddﬁZfoﬁelon-speciﬁc binding if
3, G Dichloro-4-(pyrrolidin-1-yl)pyridazine %7.2 8 33 nmol % and hydrazi ne
hydrate (9.96 gising Hamid scipiallatipe sewnting or dpPH0 Qdapbfeaﬁo alggupty andr 6

h U

and was ool | ected Tyt E¢ Azk BE nbAAFRIACRYTIAL LR E B Beprbtel RRGL 1
1.79-1.84 (4H, sc‘)ntﬂ:BaIﬁE Bmdﬁhgpﬂi-tam'@t)arﬂamme(@ﬂﬁ;unbd))v r@nglgneécﬂli-l,east) 7. 47
1H, M5 (ES+) 214 +, 21 ] + d)..

(N[Gsc‘:?n oro- 5. Rk M%%%?ﬁﬁ%ﬁﬁ%ﬁ% %{bsﬁwhﬂwbt%%m%%%i@ be
benzyl i denedhy diadailaged3folBhel esbBebigowmad.no- 4- (pyrrolidin-1-yl) pyridazi ne
(1.06 g, 4.9

7.
(2
(1
4-
yl

The compounds of the accompanying Examples were tested in the
above assay, and all were found to possess a Ki value for displacement of
[3BH]}-flumazenil from the «2 and/or a3 subunit of the human GABA4
receptor of 100 nM or less.

25
EXAMPLE 1

1,2.4-triazolo[4.3-blpyridazine

30
a) 3,6-Dichloro-4-cvclobutylpyridazine



mol ) and 2, 4-di fl uorobenzal dehyde (437 m, 4.9 mmol) were stirred in 0.2M
hydrochloric acid (30 mM) for 2 hours. The precipitated i mne was then
col lected by filtration and dried (1.37 g,5092/). M5 (ES+) 3382[J\y260220 340

[M] +. e) _ L :
G Chl oro-3-(2, 4-difluorophenvl)-7-(pyrrolidin-1-yl)-1,2.4-triazol o[ 4. 3b]

ppridazine Ferric c 4 | < added
25 dropwise to a so%ﬁégﬂaﬁ Fzﬂlp?l 8 Flééglﬁingﬁ%m%}lep? %I'(gg%s a%i%gd @L)qf&’}ﬁ
et hanol (60 m )toametifredtsedpaisi@d Gf 8Afd1dﬂo£6p|yﬁ1da81rief‘(60106§,® Bomoaol) it whe1Was

partitioned between dichl or.onet hane ( m ) and brine (25U m). The
organi ¢ phase ves2ubi ddhiy mysery, was qhﬁéﬁ’@ét%ﬁ? S dyrtarad temperaayeue vvas

purified by chr aﬂﬂﬁ at
hexane m xt ur es&%iteo or %1%2 01? |H{ l(g&gg{r%% 8%%%%%“1%0@”(%‘ 3‘2%1;'36 3%%%) I\ﬁ (250
- 4G - 12 Joly Qﬂﬁﬁon/ldﬁsilmﬁﬂi&)ate(m42 087 (rddl) urryvaté} (RB ﬁl)BBas(mdn added

FM?US;7' gg8( [Zu_ﬂ qrgerf%%pggn;a?:e yone mmute T?us Zaugsgd (tﬁy i’earptionl\x/ﬁixa;gxse-kzo 336

4-Difl uor OpheHYIBécoﬁle(gulﬂ{?tlmélppgﬁa]ncg A- ok tRAPbE éﬁﬂoﬂ?ﬁlﬂ%@&ulgrﬁfxte (230 0%

(nvrrolidin-1-yl) ri azol oi 4, 3-b] ~pyri dazi ne Sodi um hy
di spersion in oll,malGimyater @163Hovys then sdedaven2@:-3§shimitesn Bhe

Gesori bod i n EPTRCHA AP AP0 JeB bR I SR T Uy SO0 poh B

t enper at ur 40 Af pdutt foratedraostidapefeaipitate. aUpon %Gﬂnlplét@ l’ad@ﬁtlon the
Gchloro3(24d|fluoropheny 7- (pyrrolidin-1-yl)
triazol of 4, 3- b] {fAcHAR N 4fest (rm&%gan 6305 511%{@ 8&&:&1&%64 Pecaobtet i on

stirred for 18 HROW Sem &%tﬁﬁs'mﬁmmlwatslthwgs&eﬁe&%% Qh&hh&‘f’%ﬁ‘?t hane

and water. The acrueous was further extracted wth dichloronethane (2 x 100
m ). The conbi neithesoncattrstedergpiedui adlﬂ@l@N&@B@h)a)adﬂlemoémoamwemsaporat ed.

The residue was _purified b hrorrato raphy on silita eIutl OZ(V
ethyl acetate- rrb%)q’i‘é’ne&tot éftg‘ért%lmf’ﬁ ‘ﬁ’%mﬁ&og i ﬁ%ac‘i i
(250 MHz, GBC syith didRlofSmétdnenk3). 31‘153100%11515e& éktraaﬁs,w&egtﬁ‘lé@m SDy), 5. 40
(2H, s), G85 (1H s), G95-7.03 (2H m, 7927945 84 iH ),

MBS (ES+) 413 [ Mlﬂtqne @ncEmnnEEtezizto.gzve the title compound (55.7 g, 2%) as an 011
4-Di f I uor opheny| n?k'ﬁl%@%?%zr Id%b&éd%o“tah{l 266h w’iﬂ}’&ﬁ%}o P¥Lely 5%%(5&%' din-1-

|~)-1.2,4-triazol o[ 4, azi ne 5 | S conpou was prepared
described in Exarﬁpdieycﬂdblﬂwépompq’umki Hgwedemshihyhateial was used w1thout

1,2,4-triazol - netha 421210). J nst ead = et -

L e - S ARG i DA BT e e g0 R 4t AR Bt )
cocl s) 1.9%02. 0DM%bY s M79-8.94G1 8, B3, £.6b.2.09 (118.85 A H2.39) (215 M) 2. 49)
6.70 (1H, s), 6.95-7.11 (2H, m), 7.78-7.87 (1H n), 7,90 (1H, s). 3U MS
(ESA) 413 [ MH +(2H, m), 3.63-3.72 (1H, m), 7.95 (1H, s); MS (ES*) m/e 203 [MH]*, 205

[MH]*, 207 [MH]*.

b) 6-Chloro-7-cyvclobutyl-3-(2-fluorophenyl)-1,2 . 4-triazolo([4,3-

25  blpyridazine
A mixture of 3,6-dichloro-4-cyclobutylpyridazine from above (3.0 g,

14.7 mmol), 2-fluorobenzhydrazide (3.0 g, 19.5 mmol) and triethylamine

hydrochloride (3.0 g, 21.8 mmol) in p-xylene (50 ml) was stirred and

heated at reflux under a stream of nitrogen for 20 hours. Upon cooling the
30  volatiles were removed in vacuo. The residue was partitioned between

dichloromethane and water. The aqueous was basified by the addition of



_ 47 12 July 2002 EXAMPLE 23
3-(2-Fl uorophenvl )-6-(1-nethyl -1H1, 2, 4-tri azol - 3-yl met hoxy) - 7(pvrrolidin-1
-yl)-1 2,4-triazolo'[4, 3-b] pyridazine 5 Pr pared in an anal otblidy go@tedur e
as outli ned in Exanple 21 Steps d), e) an& usi ng 2-fl uorobenzal dehyde
i nstead of 2, 4di fl uorobenzal dehyde in Step d) and

(2 mot il -2 1 SUE TR AES MR a0e dark Bt el Bl B haved iy o

pyr-idcz~irae. fllthdddn 4t250s ddge. ThederubMoOwaz fQther Bﬁm(aéﬂdd wikh 3.G8-3.74
(4H, m, 4.00 431)‘? S“gﬁ 7.07 (1H, s) 0-7.70 (2H,_m,
7.81-7.87 (1H, FLlOBOfBS‘g@nﬂX‘%)lﬁh omlgingd e(‘&lﬁct%wer l%ft@ﬂﬁsg?% fltgrpd
E~' AMPLE 24 15 _ 4 ted. T id ified b

7- ovel obut vi - 3- T8 SV RST ety e (STt AT ST i oss et nan filica g,
4-tr iazol 05f 4,el8tibg pyith AAX-RB0% mltlsylca@:a’puﬁa/rddch/lamnmtépae@d gus thg tithe
procedure descrl bed in Exanpl e i

th . .
(1-met hyl - 1H- i rROERRAINIA2\ &, rﬁ‘ywaﬂ%o% ﬁghﬁ%&c\é’mﬂl 8¢lit-2Pgtarfarffe title compound:

1,2,4-triazol - I i y = 6C, 1H
NVR (360 N, COLM TR0 By, BOLY 81,005 08 GEE R ORARS0 (P e 3835 (11,
M, 3.64 (3H, 826452H8ni)23ﬂ628)84 GPBZnI T:49-3)46 (RIR6n)7 7365-( B, (1H) n)7739- (1H,

S oSt M o6 P Moo U, &, s (B ok so¥ AR boB fre?® M+ 20

7-(1-T luofgcycl obutyl ) -3-(2-fl uorophenyl)-6-(2-nethyl-2H1.2.4-triazol - 3vl
rrethoxv) 1.2.4-triazolo [4.3-D] pyrlda2| ne 30 - 48 - 12 July 2002 a)
C 1 1 /Ul - . b N 1

3, 6- dICh| or o- 4- i i I i 9 67g 43. 7 mml) (Turck et
al., J. Hetero & : epared using the nethod

described by Trecourg, §%ol%|t10n of(zlﬂeétﬁgrpgﬂci 2,43394%01- 31391%631;}511%?-(0 19%¢) in a

1.0 Msolution of hydrazine in THF (131 m, 131 mol was_ad

N, N- di i sopr opy| bORyhmal)preppred nsing4be gondsions dﬁécmb%i m EPcﬁié%&tO)sml rred
fl d |
at reflux 38 erDi&iﬁ {] xL% 88 dsodl i d;%‘%rﬂ%h va%g %\_{Yﬁ/ddltsgex%goql nglica

gel was added an | Vent “Was evapo ue was then
purified by flash mdsiram)aﬁmgtheamaytl()s nﬂmtmege&s sﬁ%d&t%ﬁﬂt@hﬁﬁkzﬁuré doigi ve

1.24 13% of chloro i ne- 4 rineth | si | r idazi ne and 6. 34
g (679/0(0f /%he f’}l’é“??énﬁgffﬁ%%é%é 8?‘@/\%‘ S‘M/@ ngOIQ%F?‘P@E)O

CDA 3) b 0.39 (Qﬂl’ledsgsagelggoﬁah'DMF @5 mﬁ add tﬁ@Hea&Eo§)nmtzl1@8vésléﬁ1rr§a 15
b) 3-Chl oro-6l 2-(2-fluorobenzovl)hydrazi noJ-4-(trinmethylsil,~l)p~ridazine

To a stirred m&txnos temperebiusrfor hiepus-aZhascantion mixtwye siasydiliod wdtly i ne

G 34 2
gnhydr gus %‘l et Wtér (?]lgéi @Tgégngﬂa‘é%‘; eé,{%}%; A&CB}%L%%@%& @é?ll\a}\%lsn
added dr opw se, nﬂ)/érhel&mbm,ed%xtﬂautHwémmwd (Iﬁﬁdﬁﬁd) cﬁlté&d&nﬂ evaprdtednol )
keeping the te rature bel ow th| ture s then s or 30
o090l Be, T ER Seiie bae ariod T e ate e trk ey el Sng 2 MEDE L
diluted with heﬁam@hto%mefﬂa)neadsdembﬁﬁwque tﬁ@ﬁe(ﬁﬁféﬁsﬁcﬂ@cﬁm 294 YaFgIRS hed

with diethyl 25 ethe t hen wat er t hen di ssolved in

.
di chl or oret hanelumm&mmzn@m@ 1.826.G4 mf B 19e00-% 36n(3Eh tra), £ 264

0172 (989 of AL BB ER Nt 3 BRI A PR SOt & RPN (40 hr,

CDCls) 8 0.36 (ﬂnl)t7sb)7€4 0111(1115'1)7756792‘)(8@1 (nlﬁMQQESﬁ) m/eldsy/ HI]F8ARaHZ)
7.30 (1H t, 3 =7.G (1H  br_ s)) 1H td, J

30
= 7.7 and 1.8 r@yun@CwO(ZﬂHH W%}é WQESQ)QW]@NBQQPQEEGT QHQQ 152 /219
[ M COCCHAF+2H) +4 7. N, 25.84%.




40 12 July 2002 c)
G- Chl or o- 3- ( 2- fluoronhenvl)-7-(trimethylsilyl)-12, 4-triazol of 4 3~nyri dazi ne
To a stirred suspension of 3-chloro-G|[2-( -fIuorobenzoyl)hydﬁ&ﬂydﬁp%
4-(trinmethylsilyl)pyridazine (9.?2 g, 28. 7 mml) and 1,2
di bronot et rachl or oet hane (18.68 g, 57.4 mol) in anhydrous acetonitrile
(170 m ), cool ed under nitrogen to 1C§E§§§¥§§ﬂﬁg portionw se, over 21 mn,
solid triphenyl phosphine (30.10 g, 11 epi ng the tenperature bel ow
5C. The m xture was stirred at 2C for 10 mn, then 10 anhydrous

triethylam ne (32 0 m, 230 rrrml) was added dropvm se over 18 mn) keeping
t he tenperat urelfe 6Y}-3- athy 1stil 114t z0)- BELmeadeky)-

nitrogen for 85 ¢ Th revvas then di I uted with dichloronethane (150
n) and washed M&%ﬁ%—f#he organic | ayer was dried (Na2SOa)

and evaporatsed | ~z VEKiH@ompBand 88isdep s ddnPbhe p)fdcgﬂlut@é dek@she£fyf omat ogr
aphy (silica gel, 20-40/ EtQAcl hexaneg to afford (83% of the title

conpound as a wBkamplol Stepsia), Nvid 9ogithn:metbel- é)‘l 8,204 -thigagcadid-y13) 7 30
1H, dd, J= 10.]1 H 1H,
E’r)) 2.90 (1H, tﬁ’eﬁjgn"%&g’é‘%}%i &Slﬁgké C°%A§8 % EF“%B“'d %gm(;ﬁs‘#}_%"é (39152

[MH +. 20 d) instead of (2- methyl 2H-1,2,4- tr1az01 3- yl)methanol in Step ¢). Data for
6- Chl or o- 3- (2-f |l uor.g~henyl) 3#1 I drox cI ObUtR/dS) 4t ri azol of4 3- bl nyr
i da2| ne To a st hetadle somponnds 15 N R (360 MHz, do-D 0)8 1 74-1.87 (1H, m),

6- chl or o- 3- f r I |92 \V: i\a ridazi
ne (1.04 g 1(02 51%'!’(;i é)@?% l)él h%/(i:l%gus é?%n? ééﬁ%g’fsi)( ngg%lﬁ ﬁgé%%&g added
cycl obut anone (RIR %)M . 41- W65 R2(2Hmh), 7.607 I70weH, lmo s<9l6L8103 eIHakyt g hammni um
di fluorotriphenyl st annat e {1\2 ég , . 0,650 nsm The flask was evapor at ed
and refilled w 'f)hsrﬁot(llgfgéh B f)|‘ﬁ§’338q WH)'stirred at room tenperature for
5.75 h. More tetrabutyl ammoni um difl uorotri phenyl stannate (0.403 g, 0.639
nol ) was 30 added and the m xture was stirred for a further 36 h. The

m xture was then partitioned between EXAMPDLES hane (75 m) and water (7?5
m). The + 50 - 12 July 2002 aqueous | ayer was extracted further with

di chl orometlh)ane (2 x 50 mM), and the conbi ned organic extracts were dried
(NazSO~) and evaBichib@éylas-73-fAactidhedig-6- @SindUe/ 1S 1004 itfib sl - Dyih L ok

chr omat ogr aphy (silica eI 70100% Et OAc/ hexane) to give 0.2634 g /() of
the title conp = : RN ~H NVR (360 MHz, CDCls) slsl(lH

S 2.27 (1 Py t, J=
g? 3 Hz), (7 g% ?) 1H, t'ﬁg‘ﬁ (cggl’pgﬁhz “stﬁgéﬂéﬁfgi% %h‘%p’é‘%gﬁiﬁ%)dteéznﬁgd "3 and
1.8 Hz), 8.12 (Eklam;;;}e; 1 BB <E9+)) atdc)B3dHhd 31l hdvbbenzhizd9azide iedtead of 2

7- (1-F cl gbut 2-f 2K 1 2, At 3-yl
ot hoxy) 3 04 ARbphs Sz 15 RERGT whivoiol ThE FitlRepmdauiar o b &> '
(2- et hyl - 2H- 1, RiHz, deiBMSI0) 3- V.7 3-T80"@Bp Iy, Q. 9212@@2@1{1:@52% 36 i AH2p)y dr ous

DMF (6 m) under nitrogen was added sodi um hydri de % di spersion’ in oil,
77.7 ny, 1.94 nﬁvéll)3691 Hh@) 15938 5 -HAL2EB B), Te3b- a¢47r(éHrrm)eﬁ1ﬁ@r”at7are f or

20 mn. The n1x 0, L sol ution of
G chl or o- 3- (2f| orop ?ﬂ?‘ é) %%%ﬁé?fc‘*‘g ?@F%’ ?%MWF@ZM o[ 4,

3-b] pyridazi ne (0. 2573 g, 807 mol ) i n anhydrous DI\/F (5 mM) was added
dropwi se over 5 mn. The mxture was sﬁlrgﬁg ior 20 m n under nitrogen,

t hen poure@ O into saturated agueous m ), saturated aqueous NaCl
(25 m}, and dichloronmethane (75 m). The aqueous |ayer was further
extracted with dichl ororret hane (2 x 50 rri)) and the corrbl ned organl C
extracts were dii(amnlqbMaglSh anrbpdeny ‘ 1t 2.4 Fhi 3
purified by fla lt'u d(dlllca gel 35%|VEO-VCHZC|Z) to afford
0.2793 g of 3-( riazol 1dazin

f 1 uor ophenyl ) - 7- ( 1- Wﬂis%}&?%ﬁhﬂ%syﬂrkpgréﬁuﬁﬁg b pRdtedutocidskiiBe®hs 3

yl met hoxy) -1, 2, 4-triazol o pyridazine (containing approximtely 20% of
(2-met hyl - A9 1, Examplg 4 Ssppsal b) abd Raneine 4-Averohgnrhydenzide jinstead of 8t our | ess

3?'6'0"(2';' . <ﬁ§§r°?<§ﬁahﬂ?%%g§ P . pin By phfo tohibodily 16 o £280 7,
(1H, t) J =7.5 Hz)) 7.58 (1H, m, 7.82 (1H) n'))785(1H s), 8.01 (1H,
s); M5 (ES+) me 396 [MH +, 114.




- 51 - 12 July 2002 To a stirred solution of the above material (0.2094 g)
i n anhydrous di chloronmethane (i0 m), cooled to -78C under nitrogen, was
added di et hyl ami nosul fur trifluoride (DAST% (77.0 m, 0.582 pabily 2680Dpwi se
and the mxture was stirred at <-70C. More3HAST (2 x 77.0 ni, 0.582 nmml 5
and 40 m, 0.303 mml) was added dropw se after 40, 70 and 110 m n,
respectlvely The m xture was stirred at <-70C for a further 40 min, then

partitioned bet Wda dsap M1 &ét?eb%uéﬂlﬁalﬂt(%w @@Qn(llﬁ a0 2R2chbB (rfenhane

(40 m). The aq 2.x 30
m), and the coﬁba&nié?bg@am\gﬁié%?@aﬁ)s wed,\géztl_gr mgig M%ﬁ%;ﬁ(ﬁ}f
evaporated i~z gamuaH, BNes.6£3 TU@Ias); IS (E59dnky3d0l @sa}+chr omat ogr aphy
(silica gel, 2% MeOH CH2C12) to give 0.1249 g (52% of the title conpound
as a white solid; mp. 154-162C (CH2Cl12- Et OAchexane) | H NVR (400 MHz,
DVBO-dc) 8 1 @O0 (1H m, 1.9G (1H m,p P4 M. 2.86 (2H n) 3.78
(3H, s), 5. (2H, s), 7.4G (1H) t, Jj@g—%i- , 15 7.50 (1H, t, = 9.8
Hz), 7.70 (IH, m, 7.93 (1H, m, 794(1H) s), 8.59 (1H, d, J 30Hz); \YS
(ES+) nme 398( | H C .Gl; ;

24. 47% CX9HI ~ ‘ - (Zametiayl-Zix 1G4 trige

7- Cycl obut yl - 3- 1 pyrazol - 3 yI rret hoxy~ 12
4-triazol oL4, 3- gﬁ)‘yrv 52?%@%%1@ %@Bﬁ‘di%é‘@prepar ed using the procedure
described in 25 Exanfthés donfiemdcyanptdpaidd neinigythe Dirbgeynezodesdripéd ivet hanol

repared n tion esgri bed A-9 sed instead, of
(Fz) ot hyl 21@1 gf‘fd‘ nig} eé%f)‘\i@f’ﬁ&hb‘ﬁmg[g#? fﬂ‘é?rol%ﬁ‘éz Yd{gﬁ‘%g%l gl m D.
583%8?%_' %NNﬁzé%ﬁQo%ﬂzhyQ@% n gtHéin)( JJb‘atan%r tﬂeHﬁﬁe(c&fﬂ?oﬁhd ?{H&M§{4H7 2)8 ,

S
Eo’ﬁ/m( 2 m, 7. lemolMHmdp HM§SF))(51W2T¥)98 @HLanx mo )12 i mﬂzmwm
: u

7(2. 2. Di met b~ gﬁé%éé (%AFP %ﬁgéﬂfénﬁ b P90 @B S W TR 4 0, 7152550 - 3y
met hoxy) - 1. 2, 4- tmée@®i,ahy,730pdper@eaz)ne.2o @H, s); MS (ES*) m/e 398 [MH}*.
7- Br ono- 6- chI oro-3-(2-fluorophenyl)-1.2.4-triazol a[ 4, 3-bl pyri dazi ne
Tet rabut yl akfroni um di fl uorotri phenyl stannate (6.8 g, 10.8 nmmol) was added

to a suspension of PLE 6

6- chl or o- 3- (2-f 1l uorophenyl )-7-(tri rrethV%%‘%‘I‘Z 4-triazol o[ 4, 3-b] pyri dazi
ne (3.17 g) 9.88 mmol ), prepared as in Exanple 10 25 Step c¢), and

1, 2-di bronot et r af uciroetp é Om 50 ) el S ys. THFE, (75 m) and
the m xtur a wa 1 51 18 h. The
m xture was dil wi@dihxih 13 £oliars1opthansr(db@thd ), filtered and the
filtrate was concentrated. Flash colum chromatography on silica gel,

el uting wit#0 50- 100% Et OAc- hexane, gave 7 15

br ono- 6- chl oro- 3y(2- &l | b] pyri dazi ne (2.84 g,
88% as an off- \% % bERALHM il 7.31 (1H, dd, J = 10

and 10 Hz), 7.36 (1H)3 eammhldmnz Bycl&wtylbyhddz)ne (1055 00456m6N ndyy drazie (| H,

ddd) J=7, 7 anq'xy%irz;._&)(l4 % 5(01 mol) vzére IYx%ag(EdS ae re'Hu% 1%2d7151§a2ngll§§ m{)I}ao_l| 24

hours. Upon cooling the desired isomer crystallized from the reaction and

25 was collected by filtration (4.8 g, 49%). 'H NMR (250 MHz, dg-DMSO) &
1.68-1.86 (1H, m), 2.00-2.11 (3H, m), 2.29-2.38 (2H, m), 3.52-3.61 (1H, m),
4.35 (2H, br), 6.99 (1H, s), 8.06 (1H, br); MS (ES*) m/e 198 [MH]*, 200
(MH]*.




20 b)

7-Brono- 3-(2-fluorophenvl)-6-(2-nmethyl-2H 1, 2,4-triazol -3yl net hoxy)-1. 2, 4-t
riazolo [4.3-h]~pyridazine A solution of _@gt assi um bi s(tri netiRyukilopR) an de
in toluene {16.8 mM, 0.5M 8.4 mmol) was added to a stirred solution of
(2-nethyl-2H 1,2,4 25 triazol -3-yl)nmethanol (0.95 g, 8.4 nml) in anhydrous
THF (30 m) at .room r at der niI[o en. ter mn the suspension
was cooled to 0¢ and™ A% i R8N B Bihlnd.

7- br onmp- 6- chl Or%régiﬁaeﬁé)ﬁgd%ﬂ%”yn 1,2, 4triazol o(4, 3-b] pyridazine (2.28 g)

6.96 mmol ) in anhydrous m ) was added dropwi se. The m xture was
stirred for 3 h at GEChhep-dpghdytdes- hmmzlrmymg@me((ﬁ(ﬁ@%a)?%hﬂmmléd Wi th

sat ur at ed aquequs, um,chl ofi ( ract d Wi, t h

di chl or omet hané* rre?ﬁﬁaﬁfw’fo&e?za gﬁde éggém b@“’%‘m"y) 205° iléﬁdr’ﬁ‘)o Mhe
extracts wepe dijdadcKibiz 361@) clofml) tfer 2Hoard Tias pesducained. theEhashe&el byn

chr omat ogr aphy on SI lica ) elutin Ng Eé thanol+d| chl or onet hane, gave
7- br ono- 3- ( 2- f 1filéy 8“6‘16(’28?7@'@ ﬁg% 1551353 MBI 329 1MHKoxy) - 1, 2, 4- t
riazol o[ 4, 3-b] pyri da2| ne (1.45 g, 52% as a 5 yellow solid; 1H NVR (360 Mz,
CDCls) b 3.95 (3H, s), 5.54 (2H, s), 7.28 (1H, dd, J = 10 and 10 Hz), 7.37
(1H, ddd, J = &) 8 @Ghlorbi)cyclobhiiyl-F(HIdiflkdrophenvD)-BG 4-tibzoldd,3-J = 8, 8
and 2 Hz), 7.90 (1H, s), 8.41 (1H, s); M5 (ES+) me 404/406 [MH +. 10 c)

7- (2, 2- Di net hyi JPEEJaEng. (2t yor ophenyl ) - G (2-nethyl - 2H 1, 2, 4t

I azol - 3-yl gt hoxy) - ]Fergrc%hwric?ez@lﬂ‘l"% 13:68 R¥ol) HA&hBRo! 1<f1% 5& ﬁ&%ﬁ
(0.03 M, 10 nol %9 was added to a irred suspension of aci zinc
dust (0.45 g, 7d1©pmmt)oasplat1hy®f OLs- @W%@cmlqblavlm@aundérylhi\{ﬁ(&gen

After 5 mn, negpent dd ture
was stirred foré)Jl ugr ePay )}ély(b%meéoé-elg %E %mn)&l)dﬂ%ﬁanep% ﬁraé“%
7-brono- 3- (2- flwt@@aenma BEffe? 3rm>txﬂykheztéhcaoﬂm&t@zaaba@paﬁm&ﬁwy) 1,2 4-1
ri azol o[ 4, 3-b] pyridazine (0.35 g, 0.866 mmwol), tri-2-furylphosphine (0.08
g, 40 nol % adwtmes(dmlﬁ@wmtha@ﬂé%@enbrﬁémW (28@i by e @gBniqph@enol %)
i n anhydro 20 rogen for. 15 mn
foll ovxgd bygaddl?l gugéf(l%g)ﬁd"gsﬂ |(ci)ﬁ%g L?(?%%%éllngge F%ség%en a\snpémsfi/er ge.
After 2.5 h, thehBinsitographponcilidaeghl, @auhgdvmmﬂlywaharaté heRand mirtithes

d h di chl h Th ied
N aony 11 1 etitoradbe i dine (o Letpaeht THNUR Grbd B lICEh oi 1 ca
gel) eluting 25 witdho@Wrehhanes.- 2696%@&@@%&2\@8 (F3VR),23.85204n 8@l )t hat

was recrystallised fromethyl acetate-di efthyl ether to

7- (2, 2di net hyl p6.8By1.06 GLH.2mj),| 8:0F Oidhemy$. 534@-%12(2;1%{3tmw\4$|€l%8+) 321 [MH]*, 323

1,2, 4- tr|a SQ%EII? f hoxy) -1, 2,4-triazol o[ 4, 3-b] pyri dazine (0.199 g, 58% as
abeige po NI\/R(360M—|Z CDCls) b 0.9G (9H, s), 2.61 (2H, s), 3.83
(3H, 30 s), 5 47 (2H) s), 7.28 (1H, dd) J = 10 and 10 Hz), ?.36 (1H) dd, J
:8and8Hz)756 ) ( dd

Hz), 7.90 - 5%

C ) i) a~(2-math Y K4l Ol
Found C) 59. 66; ;zllﬁ'lﬁtﬁo% 1 QI4 &%z%ﬂg‘_)@ 3-5@@&@5’&'[& 0 4Hz 4 reqw res G, 59 66; H)
5.71; N, 24.359
3-(2-Fl uoro~ henvl) 7F¢ a-snhtthml ofr(aﬂnét}nyfﬁfﬂl ﬂmttryazoBBl-yl)xﬂeﬂaamm €ro99 g,
ylnethoxy) 4- |azo b zi ne,.Thi s co ed using
the proced Pe d%?&él%’é‘ﬁ ﬁ%i“é grapds g 0‘8 2 Arg%ﬁgf@r‘ﬂpane

used instead of Dmm%} w&Q adaed Q&huaamﬁhfl@r (otm ¢ b£z|1 BO%OARAEELn 1R Hil,
134-136C (Et OA\C} 1H N
1 mol eq.) and the reaction mixture was stirred at room temperature for

30 minutes. After this time the foregoing product (0.256 g, 0.799 mmol)
was added as a solution in DMF (15 ml) and the reaction mixture was
30  stirred at room temperature for 2 hours. The reaction mixture was diluted

with water (100 ml) and the aquecous extracted with dichloromethane (4 x



(360 MHz, CDCla) 8 0.97 (6H, d, J = 7 Hz), 1.92-2.60 (1H, m), 2.54 (2H d,
J =7 H), 3.84 (3H s), 5.49 (2H, s), 725730(1H, M. 7.36 (1H, dd, J =
8 and 8 Hz)) 7.56-7.62 (1H, n), 7.83 (1H, 33 7.83-7.87 (1H, 12dyly 206D ( 1H,
s): MB (ES+) me 382 [MAI+. Anal. Found ¢3%9.66; H, 5.39; N, 25.56% 15

Cl ~HzoFN70 requires C, 59.83; H 5.29; N 24, 71% EXAMPLE 29

3-(2-Fl h - 7- 1) : 6- (2- et hyl - cey2. At 1-3 20
yl Eret hogsrLnge?tlyd P 2(() q?_oinhlgmﬁg %a%itﬁz‘?’%%’ &E?(E&%%%@Ldirﬁﬁ%ﬁg %{delpgfgd usi ng
the procedure qrapbidied. q‘heﬁ%@ﬂﬂb@v%7p§‘iﬁédﬁ cMbduita thpt AR G Qi‘?xchBQePUt ane

used i nstead of neopent i odide. Data for the title conpound:
103-105C (Et OAO»)SIH&BP/ qfsmdmkoromwa}e s oluest tcﬁﬂvedheje:qt@w&produq

1.15-1.5? (2H A ( .

3.85 (3H) s), (%%%é) 1 g (}?E‘%mﬁ@@”%ﬁ%@%ﬁﬁ%&) A &8%%‘%

l(*ZE)SJr) 7 m?Z :7),920 (&i}“Hm)nimzl”z 48 (§H8§1():(§HG -0 (171{815) (4147& (:%ﬂ%@%?(giﬁ 5),S 'VBC

e . Anal . Found oH2z fequi res

60.75; H, 5. 61% 92-7.0 56 H, m® 1390 @G0 E%(\RHLE §(98 8 12 (2H, m); MS (ESq*)

7- Cyclopentylng% 5??ﬂ§%%jluor0phenyl) 6-(2-nethyl-2H1,2,4-triazol -3yl nmeth

oxy)-1,2,4-tria I'nyri dazi ne J a)

3-(2-Fl uorophenyl)-7-iodo-6~2-net hyl -2H 1, 2. 4-tri azol - 3vl net hoxy)-1. 24-tria

zolo j43- ]pyrlda2|ne A sol ution of

6- c?gogo ég gluor??henyl) 7- gtrlnetﬁgféuﬂ%hggé §O4E£|azo;o[4 g b] pyri dazi
ne g, mo prepared as in Exanple ep ¢ an

1, 2- d||odoethane (14 g, 50 nnDI) in anhydrous THF (150 M) was added via

cannul a to a st3-(2.¢difluspmieng s¢idvale AmeshiylF2H-1.2 4-triazol-

(trimethylsilyl)djfl orld (5,0 noJ in anhydrous THF (200 m) at

room t enper at ur€ j a% az m xture was diluted with

gl chl Ozgggt 21&;16 (T ﬁo%ﬂﬁkoﬁBQFM@%@%rﬁﬁﬂéﬁnﬁl%w Jc@d&r%s}(ﬂ%%&gb&f’gp m) and
ri ne e organi c layer was dried ered an

concentrat ed. FExshpkol Step @hmémbg?eébednb@ﬁalnﬁ(ﬁaﬂqulc@md (fogret &f 3%

net hanol - hl o onetha
B-chi or o- 31021 | QR BEHGTCHFa il 7955 357 263RZkmsiead Sk vaIP RS 3. 54 g)
Ei a flarI;?brzgvvrsbasbdn%;hcM&nmgx&%ﬁ%ee@‘swbst@ bhe) %ﬂ@d) tds@ﬂ@zdlesc[]i IbegHi n
anp e tep to gjve uor o - - met -
1,2, 4-tri azol - Fiflugeeheszgidehyde xpslt?a 9ot érﬂﬁ 69?418%12¥4?e1n(§t632b)g Datgoy,
over tmo st eps) I behp 3 S
Vel ton o 7f_o?§hélu¥ﬁe égmoﬁﬁk_i 0 g@ﬁgﬁﬁﬁz%m%‘%q 8> (§H 5)92731 vgﬁ'ia"qu )
7.56-7. 64 (1H (1H, n?),&eoc( 2196 (@Hg m),)2:8472.48 (%Hdml 3—188 (3H, 9)05(417I—(2Hs)s) 8. 68

(1H, s); 45 .

7- Cvcl open 5{ h91 gs %%If'f“i i%’ﬁg 37 D5 fethyp) M (BS) m/e 412 [MHJ".
1.2.4triazo| 3-yl methoxv -~1.2.4-triazol of 4. 3-bl pyri dazi ne This conpound
was prepared using the procedure described in 30 Exanple 27 Step c¢) with
cycl opentyl met hyl i odi de used i nst ead IBXAMBEERS y|  odi de and
3-(2-fluorophenyl)-7-io0do-6-(2-nethyl-2H 1,2, 4 - 56 - 12 July 2002

7-Cvclobutyl-3-(3.4-difluorophenyl)-6-(2-methyl-2H-1,2 4-trigzol-3-
25  ylmethoxy)-1,2.4-triazolo{4,3-b}pyridazine

This compound was prepared using the procedures described in

Example 1 Step a) and Example 6 Steps a), b), ¢) and d), using 3,4-
difluorobenzaldehyde instead of 3,5-difluorobenzaldehyde in Step b). Data
for the title compound: 'H NMR (360 MHz, CDCls) & 1.86-2.00 (1H, m),

30  2.06-2.24 (3H, m), 2.30-2.46 (2H, m), 3.57-3.70 (1H, m), 4.00 (3H, s), 5.62



triazol -3-yl methoxy)-1, 2,4-triazol o[ 4, 3-b] pyri dazi ne used instead of

7br ono- 3- (2-fl uor ophenyl ) -6-(2-nethyl -2H 1, 2, 4-tri azol - 3-yl net hoxy) -1, 2, 4tr
i azol o[ 4, 3-b] pyridazne. Data for the title conpound: mp. 135233K2003H NVR
(360 MHz, CDCls) 8 1.18-1.28 (2H, m, 1.3G%: 74 (4H, m, 1.76-1.8G 5 (2H,
n),216228(1Hn)266(2HdJ=7Hz)384(3H,s)549(2H s),

7.25-7.30 1H % J= 7 and 7.50-7.608 , 7.82
7.86 (2H, m, 7¢ 9()»17-13237340 KB{(IEB%%#&{@EMP H; 5), 8&Q8-80¢ m)c 60. 85;
H 5.38% CZI H2g ; H 5.54/ . 10 EXAMPLE 31
7- (3- Benzyl oxycvcl o%ut 8][?_%1 usg)rel?)lécg?lg - -(2 met hyl -2H- 1, 2, 4-tri azol
3-yl methoxy)-1,2,4-triazol 0[4 3 b] pyri dazi ne 15 a)

ci s- 3- Benzvl oxv- 1- hydr oxvcycl obut ane ﬁil ' ﬁg. g,

3-benzyl oxycycl obut an- 1-one (0.92 g, 5722 9(Ogura et al., Bull.
Claerra. Sog Jprr,., 1984, 57, 1637-1642) and sodi um bor ohydri de (0.20 g,
5.29 mmol ) in ethanol (15 n1) was stlrred at roomterrperature for 3.5 h.
The m xture was ‘fiF¢eloba . : ; ) vfa

concentrated. Fi]tr | 0 af, si I| ca, eI ut| ng W|th et hyl
acetate, gave cts==< SRPEFEREBEt ane (0.854 g, 92% as a
colourless oil; 1H Nms(c%ﬁﬁ)owa wwﬁlﬁhéﬂ dsidptRe g&cégiﬂ)esr@escﬁb@& x% 79 (2H,
m, 3.62 (1H, gn, = roa 2H, s))
7.23-7.47 (5H) Eyﬁan@se b)Stepg) ang&xampéw&tem%mbhe%anddhymsmg@/&l obut ane

Met hanesul f.onyl dro N
stirred SO|18)'?I o%ﬁmr"?%ﬂées?zﬁg‘%hﬁﬁe ”ﬁstez?dlZ%@gD%%(li}%c Poku ﬁgh e({e(ig‘\.,\%%pgtf)‘ ﬁafb‘?
mol ) and triet hyltamttt@ cﬁo’kn@odﬁd, TH NMBR@6p MHzACPli)¢hl.86.an#8 (idhemf,15 30
m) at OC under nitro ite suspension was stirred at 0C for 1.5 h

t hen poured i ntg%aggg (%@0%339%449@1 a8t P &B 1R GHe mo? SReBFasy 5.50 12
July 2002 (2 x ) ( i]lte
concentrated. The ol'l 7.&&2#???]%12?1@(151[%?'7@1@(1}9 )ugj%?fpg?’ }%:Iahae?%ge(?gigl ng

wi th ethyl acet sf §,92 @ Hisy,eMEi (ES3) tnénaga EMifH*l met hanesul f onyl oxycycl obut ane
(1.27 g, 10Q% as a yellow oil; 1IH NWR {250 Il ~IHz, CDCls) 8 2.26-2.39 (2H,
m, 2.77-2. (2H, 5 m, 2.97 (3H, s), 3.74 (1H, gn, J = 7 Hz), 4.42 {2H,
s), 4.68 (1H, gqn, J =7 Hz), 7.26-7. 4L pPD 10C)

traps- 3- Benzyl oxy 1-i odocycl obut ane A sol ution of

ci s- 3-benzyl oxy- 1- met hanesul f onyl oxycycl obut ane 10 (1.25 g) 4.8 mml) and
sodi um i odi de 1&utdfis 4o BT egl uxed under
nitrogen for 3%‘? i et hyl
ether (150 m) . ylkhethongpe2s- maazmmfu&b]bemddzmnd the filtrate was concentr

ated. The r S|duewa di ssolved in eth cetat andfllte ough a
plug of si I%%ca gel , }ﬁqow’w‘gﬁ”&wp BSRg tﬁﬁpg‘?"\?éuﬂe\? S2eribed O

t 3-benzyl | |: rH NWVR
(1aps. 3 benzyl gEchﬂn}ﬂ@ %as)aﬁamn{ple 6%ps §f51? a%nara)OﬁaagQAQJOG o

4.40 (2H, s), 7dﬁhxorob@u(a$¢¢hmdp ingfp ad of 3,5- dlﬂuorobenzaldgLyde in Step b). Data
7- 13- Benzyl oxvcgcl obut L t
triazol -3-vl net oxy L{ tYGZz%nP ?%(Izoﬁw&%}spm}fd@% éqil%zﬁgé(ﬁ{ 9
2.04-2.24 (3H, m), 2.30-2.42 (2H, m), 3.56-3.68 (1H, m), 3.84 (8H, s), 5.42
25 (2H, s), 7.08-7.16 (2H, m), 7.565-7.60 (1H, m), 7.88 (2H, m); MS (ES*) m/e
398 [MH]".




Thi s conmpound was prepared using the procedure described in Exanple 27 Step
c) with traps-3-benzyl oxy-1-iodocycl obutane used i nstead of neopentyl

i odi de. The conpound was isol ated by preparative thin |ayer thidya0edyraphy)
el uting with 5% net hanol - di chl or onet hane,- $hen a 25 second preparative thin
| ayer chromat ography, eluting with 2% et hanol ethyl acetate, and
trituration with diethyl ether to give_a 2.3:1 mxture of trarzs:cis

i somers: 1H NVR (360 Mz, CDCla) 8 2. B¥AMPLIAd 2 18-2.26 (2H, m),
2.28-2.38 and 2.34-2.42 (2H m, 3.00-3.10 and 3.68-3.78 (1H, m, 3.80 and
3.81 (3H, s), 4.02-4.22 (1H, m, 4.46 and 4.47? (2H, s), 5.46 and 30 5. 47
(2H) s), 7.24-773FydohutvhB(2.3-BAudropBe G- @ methyBOH7 1 P14 £8hzold-; MS (ES+)
me 486 [ MH +. - 28 - 12 July 2002 EXANPLE 32

3- ( 2- Fl uor ophenyHRetAOKRL: byiefr BIAZOMEGHUPYIIIAZINE O net hyl -2H- 1 2 4-triazol - 35

| met hox 2.4-tri | ) L o
% (3- benélg/l (J)sxycycl obﬁ?%l %nﬁ] uoﬂr%gﬁf%{\n@%%Pré&ﬁg{”efﬁescnbed in
1,2,4-triazol - 35})‘*51111!114!16)&)319 1) 2nd Bxningde b@tdpSah bpyd) addzai)nesing. 208 g, 0. 082

o e b SR e Sl e b i) s

then cool ed andf&ape’ild &rsounbl el 0WAHZICD @SS mshgh?ﬁli%wet hane
(20 mM) and washed with brine (20 m). The organic lay=ei~ was driéed

(Na2S04), filteldd-2hd (30noon?.Baeth (25F,aphBaid-§F0t(MHN m)aB @0 (BB, ejved.agaphy

on silica , tiyn t r ecgo ed

7 (3- benayl By osau?@W D BT SRR o IRl P BB "SR
1,2,4-triazol - S]ygqqﬁ ﬂv]H]&4tr|azoIo[43b]pyrlda2|ne(0 016 g, 40%
and 3-(2-fl uorophenyl) 7- (3- hydr oxycycl obutyl) G (2- net hyl -

1,2, 4triazol -3-yl met hoxy) -1, 2, 4-triazol o[ 4, 3-b] pyri dazi ne (0 009 g, 28% as
avx/mte solid, a31mxture of trapsj SPeer s; 1H NWR, (360 MHz, CD

Ca) 8 2.08-2.18) 2.3G 2.5G and 2. 70- , 3.00-3.08 and 3.70-3.78
( 1H, 20 m, 382(3H) s)) 4.3G 4.40 and 4. 44-4.58 (1H, rr) 5.47 (2H, s),
0 . -7.96 (3H " m;

7.24-7.32 (]ga,
MB (ES+) m’® 3967 A 3loe b 4-triazol:
7-(1- Fl uorobut - 3- ﬁﬁl\émoﬁvmz altﬂamenem%v%da%m@t hyl - 2|
1,2.4-triazol-3yl'methoxv)-1.2,4-triazolo[ 4. 3- pyrlda2| ne and

7-(

1.

3- Fl uor ocycl obut vl ) - 3-(2f | uor ophenyl) - G(2 met hyl -

2,4-triazol - XI meg, i iokaa-A 4 \{rl,q%l ne 30
Di et hyl am nosul f s added dropw se at
-78C to a stirred soCuhwamatédSu(phufriolmﬁd)phEledl)92 131 was ddded toJa2 July

2002 hyd | 2= l.-2H 1 t 1 2,
4tri azgl (r)? yc %@g&ﬁa@n@é@zm r| H’r‘?’aﬁgc&‘fgé t]i‘é%c (3
m) under ni t roaﬁaturafwféh&tédbo qb°C K&Gre walhbsﬁrofdtﬁrewlé’mmhfeur

trifluoride (0.025 , 17 mmol) was added. The m xture was stirred at 5
-78C for a furtn@rboxyhﬁaﬁdt(ﬂéiﬂ a§Smemol)o Silveswitraten(2:3 & 18 muelcined by t he

addi tion of net t u h water .(20 m) and
extracted with gﬁa 'E% %é%ln)er?%u%%he e)& eﬁpi’{@%fﬂleﬂeeéfl r ‘é’gfls Nerny an&{”lned
(Naas04), filt eperhtﬁpﬂdaﬁéqnﬁﬁrg, 0 mdl) iBrepRE 493 1d) Added dvey @0 miviweet ogr aphy
on silica %e% uting met hanol - di chl or onet hane, 10 gave two
products. npﬁ?P%ﬂ e'?ﬁft ition, the regction Wag sHEsd: onap Wld}t“?}“(lzﬁ

| uor opheny! ) - %aue@;wd et dilowododool a,z&bnsc@ﬁa sa%mﬂe , ik 534201 0
[4, 3b]pyridazine (0.0023 g, 79; CDCl,i) 8 2.59-2.87 (2H,
m, 3.85 (3H, s)yoled i@O{@_Hce/wat@r bath8amd)ba83"leﬂ6m(c ldpnekntgated b@uee®s 5. 30

2H, 5.49 (1H d.. J = _5.85 (2H,
E’r), 78)29 15 (1|(4a“b‘88"“af°r‘é“°‘%3ﬁ§#6“% é‘fﬂ‘ge‘?t‘é‘ﬁ? 56 (Lf’flf;’ ﬁ;‘e" BRasp %?S(lH
rr)é 7.84 (1H, ddxtr&ct%d&;vithdh&lbiiblnetﬁaﬁQ (& £145091) a8 khe (CdMbifidd eMBablsSt) N e

398 [MH ~. The nore polar materia
7-(3- 1 uor 0¥ c| Stashed yrith bgppd%%gﬂbﬁ‘y}efl@dq@ﬂeﬁlﬁwdmd ¢vapogated. The

i azol - 3-yl met ho i 4% as a
i i 5 of Hidde v dludfled By Sl Bniflog bl 48E] RnkddRthn 0 25 3
(4H, m, 3.81 and 3.82 (3H, s), 4.13-4.25 (IH, n’))496527(1H nm, 5.48
and 5.49 (2H, s), 7.26-7.30 (1H, m, 7.36 (1H,



ddd, J =8, 8 and 1 Hz), 7.55-7.60 (1H, m, 7.79-7.91 (3H, m; M5 (ES+) nmle
398 [IVH +. 25 EXAMPLE 35 3-(2- Fl uor opheny~-6- (2-net hyl -

1.2.4-triazol - 3-yl met hoxy) -7 12 July 2002
trifluoromethyl-x.2,4-triazol 0l4.3-bl pyrf8azine |odotrifl uoromethane (2.0
g, 10 mml) was bubbled t hrough a 30 sol ution of

7brom)3(2f|uoroph<g]f:{3 met hyl -2H- 1, 2, 4-tri azal

yl met hoxy) - 1, 2 28etafs 4y foztm@et?)}aam%%lﬁ%w@V&éh@ye%mz@l PEAdIst (593EY DVF
- GO - 12 July;, t t e r ntity
of gas had di ssIgIQSeggééop%g% ?%Bef %%Ig %Wnirr% ;(mwaés) g?&egggg%ﬁt he

m Xture was St inf) edmmla(zleained? uatQBHas) B{E:(EsmrﬂféZm (ME]R47 Qg was

cool ed, diluted with dichloronmethane (50 mM) and filtered. The filtrate was
5 vvashed W th \XéééMI'ESO m), then dried (NazS09), filtered and

concentrated. Preparative thin |layer chromatography, eluting vvi t h 3%
nmet hanol di chl or onet hane, gave 3-(2-fl uorophenyl)-6-(2-nethyl -
1,2, 4-triazol - Byl meti{iigio-F«2 didifluoropime nhb)i7- 0 -Bethyley g[)ﬂ,,zAb] pyri dazi ne

(0.0061 g, 6% .as el | ow sol i d; mp. 123-126C; 1H NWR (360 M)
CDd a) 8392@@9@1@MW s)) 7.31 (1H, dd, J = 8 and 8 Hz), 7.40
(1H ad 3 =8 and B fiahurdofs Gty 444 othy oy 8B oy 2tz 1.8 50 (1H
s); M (ES+) me 393

3-(2-Fl uor opheﬁvyZ'I)mM)Mﬂﬂuce‘pb@twmwaamzﬂyﬂ)g,dﬂ(mm@lm 2H

1, 2. 4t 3- vl et hoxyl d
3 el R an e elibnanine idgubeliohds T oH. 70l XHP?’% ?5)2‘?1)1“’% 33.8
mol, 1.6 Mi nshiexangs) hawasd ad deflud faPd Eeuey &fpoklcodling! e ‘icﬂaﬁlest\ﬁdlléed

sol ution of diisopr (mll am ne (4 7 m, 33.8 mml|) in _anhydrous
t et r ahydr of ur afey2vetin vam@eand! eaqeﬁﬁglﬁﬁé@%p%iﬁltmmdégféwea@ <1oc Upon

addition, tetr ] 06 1 I\%!? 993 115,
8407) was addegﬁl g’gﬁertfggﬁgﬁ%?at etr urg}l)?g% er nltrogen at
<5C. The rri xt ur{hldn/asnl\setdl goliddw ad refmoymdtlanﬁhawmm eThelayere vdemensemdmmd whi ch

met hyl was .added dr.opw, se at <5C. Th esul t ant
ol ut 1 on wh s b e oy kb eratded i BibItoRlein s @ Tob )
termerature andystdodifffled O¥gadid LXtrAQE wire dQMS(M% ) SPlcvRdtanips renoved by
evaporation and the 30 residue _dissolved in dichloronmethane (100 nm) and 2N
hydr ochl ori ¢ a@wap@r@@i nThe seridee Wik @ uaHisdduschrapatogyad homy sihieacel uiingh

o ) or e ey 260 Pyl Rl 0 T caBi 8 squppec or o
filtered and e\;ap@mctqo.ed OUHYINME (056 M) eDmgammM@i i) 180 @5, used

in the next step without purification. for the tle conpound: 1H NMR
(250 o 201 9. BIA206 (@Ghyms 110157 1443E% ng” 71T Shf1Homock 35 (A MGy

3.49-3.60 (2H, + Hl*
3-(2-Fl uoronhergv ))- -(4%]Itetr@y]dropyran 4-yl)-G (2-met hyl 2H
1,2,4-triazol -3-vlnmethoxyl -1, 2,4-triazol o[ 4, 3-bJpyri dazi ne This conmpound

was prepared us ng the pro edur
and c) using 49§ thgim%@?j

triazol-3-vimethoxy)-1,2.4-triazolo{4,3-b]pvridazine

25 Sodium hydride (60% dispersion in oil, 13 mg, 0.33 mmol) was
added to a stirred solution of (2-methyl-2H-1,2,4-triazol-3-yl)methanol
(prepared using the conditions described in EP-A-421210; 37 mg, 0.33
mmol) in anhydrous N,N-dimethylformamide (5 ml) at room temperature
under nitrogen. This was stirred for 30 mins and 6-chloro-3-(2,4-

30  difluorophenyl)-7-(1-methylcyclohexyl)-1,2,4-triazolo[4,3-b]pyridazine (100
mg, 0.275 mmol) in N,N-dimethylformamide (3 ml) was then added and



acid instead of cyclobutane carboxylic acid in Step a). Data for the title
conpound: mp. = 191C, 1H NMR (360 MHz, CDC13) 8 1.46 (3H, s), 1.891.94
(2H m, 2.07-2.15 (2H, m, 3.73-3.79 (’7H n) 5.51 (2H, s))127Iub82G0230° ( 1H,
m, 7.36 (1H, t, J = 2.6 Hz), 2.5? (1H, m38-2.84 (1H, m), 2.88 (1H, s), 15
7.95 (1H, s); MS (ES+) nie 424 [WVH +; Anal. Found: C, 59.40; H 5.11; N
23.13% Czl HzzFN~Oz requires: C, 59.5?; H 5.24; N, 23.15% EXAWPLE 37 20
3-12-Fl uoropherr\he)mmt(me ﬁférfrwmf@lefe funther 60 prinutess Themegction wasiapenched . 2. 4
triazol - 3-vl met nd was
prepared usi ngvp e pr océ%% ég%ﬁIL eﬁv?lﬁgégg%pﬁﬁe %P@@éggg?ggb) and c)
usi ng 4-net hyl t;ﬁteb@hgedé@pghmmécohwwd(yylﬁcttrambﬂ afpdrvegstieddv itk ivitget NBhe
condi tions descri e 3 Step, a)) nst ead of cycl obut ane
carboxylic aci oFOih?l‘ e isg9 g dn dchlarempthang @% b i }%Pz*oqm%ewmﬁeﬁanm

(prepared usi ”erﬁ@?es‘%@u”&'{nta's%& Px@@aﬁﬁéédﬁ?&n‘e@hﬁpac%%%ﬁﬂe%nb @ég tltle
(2-methyl-2H 1, 2, 4-triazol - 3-yl') met hanol Step ¢)

conpound: m p. corﬂ;:ﬁnm;d (B9 YR nf.56 WB&Q IHDNMR (%QLM&GZ (EBE1s3 P, 1 3]2 GB(H 1 99

2H, 209220 3.77- 544 2H
G s 587 s o Toe B ot GH e s &t W e or g

July 2002 (1H, gk (§H0§) (73611) 734; (21\15111855% M@(ﬂ?%&[ M1 gu{mé}' 8. oﬁgﬂﬁdﬁ}
59.2G H, 5.22; N, 22.79% CL, requires
23. 15% EXAI\/PLEMS&@J%) 3ge514(2-[(vﬂ{]+ Anal. Found: C, 69.74; H, 523 N, 22.10.

4D|fluoro ( r 2rrethy| 2H 1, ~, 2
4-triazol - ﬁé@%%ﬁ %ersi gz%ﬁ) lkzﬁ?,g‘%t} Péa?? te and

7-(4- quoro Irrethyl cyclohex 3-eny~- 3-(2- quorophenyI) G (2-nethyl-2H1, 2, 4-
triazol -3yl nethoxy)-1.2, 4-triazolo [4 _ 3-b]lpyridazine to a) 3

G Di chl oro- 4- (1- net hyl - 4- oxocycl ohexyﬁ)ﬁéﬂ@lﬁ' e This conmpound was
prepared using the procedure described in Exanple 1, Step a) usi ng

1- net hyl - 4- oxocycl ohexane car boxyl ic acid (Aust. ~T. Chern., 1970, 23,

1005) instead 03- apteenydk Hrobepectbylaydle DAt G ; 'f
conpound: ' f36 Ia% 8 I $ H, . s) 2.23-2. 38 (4H, m)
246255(‘H - 1 [M]+ b) 3

6- Di chl or o- 4- (4, 4- dlﬂlg%ﬁfplauﬁwﬁélm A&faamlg ﬁﬂégﬁﬁédllﬁ'& adyedriBedH chl or

0-4- (4-fluoro- 1- net hvl cycl ohex- 3- enyl erdam ne 20 A solution of

di et hyl ami nosul Examplq 12 Séen @Dém(th! (2 nmt yB1H31, hfotiriazoh 3ametbonel

di chl or onet hane, (.60 )... N 0, added
to a solution o<lpg 36‘@& Ehior %&(iiﬁ e@? c-l'(g&bg"% o%gg;ﬁlﬁlfrzl g azife (1.08
g) 4.15 mvl) imesnlyHaAYS, 4@hrghbb34ytmtduhml( DRarthy) thendee compbagdnmas. - 78C.

I,Qg éff“r:r'e b 301 or 986 T N QAR A SEORN Bl (BE DobPld BT | Al g ea”d
xiracted wi th DCaNTor BIbLRSrR o ooty By RS BIEYCIRA OR ST T, Toa.

washed with brim, 196@11-11 ¥), T &.@3((1@3@4)8 0#|(1Hes)eM&fES‘9\m/po¢4@t[_wHi*o yi el d
the crude prOdO}E@ig@ V\?JS68 hePH Ide T, B0 SR RIS 60 1€

eluting with 0
H, 5.27; N, 22.31%.

25
EXAMPLE 14
7-Cyclobutyl-3-(2-fluorophenyl)-6-(1-methyl-1H-
1,2.4-triazolo[4,3-b]pyridazine
30 This compound was prepared using the procedure described in

Example 1 Step c) with (1-methyl-1H-pyrazol-3-yl)methanol (prepared



acet ate/ hexane to give the title conmpounds (0.82 g, 70%9 as a mxture in

- Ei;3 - 12 July 2002 the ratio of 2.?:1. Data for the title conpounds: 1H
NMR (360 Mz, CDCI;;) 8 1.50 (2.2H, s), 1 34 (0.8H s), 1.84-P Rfy bdoBH,
mM) 5.20-5.29 (0.2H, nm), 7.38 (0.2H, s))’?‘ 46 (0.8H, s); M5 (ES+) " nmle 282
[MH+ and me 2& [MH]+. 5 ¢)

{Fi azol -3 yI motHER teTgozﬁiﬁﬁ'ztfﬁhi%%r%%i'éﬁfﬁﬁ’lﬁﬁﬁg}wf gt of Gmethyl >
7-(4f1uoro-1- rr%tm'zcmhagm r)ﬁiuhamﬁ (D’%tﬁlfé'xofmﬁé‘ﬂn}l Gal PRt Byigg2H 12

4triazol - 3- vl met hoxy) ?I’I azol o E yri dazi ne The title corrpounds
wer e prepared U$6Ad; ’tHﬁéJMRdBQGMHLdE )brlaii SDdlhIOnﬁxéﬁﬁl(éHlm)Sﬁdﬁs(tLH), and

¢ oS LS?Ci‘CF‘O@‘gF)%gﬁ%dkgé‘% S A3 Bl L WY%m, o), 7.44.7.51 o, ),
3, G- dichlorg-4-(ds{ yﬁsmﬁymys:i@bﬁ{ 3: mwm %h/b%@é'mﬁ{k”%h%’f‘.d of

3, G dichlor o- 4-cyc% obut’yl'pyridazine in Step e conpoun s wer e

separ at ed by HHc@nd¥162.8brH, 4.69; N, 21.68. ConmFNcO 0.2H20 requires C, 62.88;
?-(4, 4difl uoro%ﬁ%% E%%@ phexyl)-3-(2-fluorophenyl)-G (2-nethyl-2H 1,2, 4
15 triazol - 3-yl ) °4tr|azolo[43b]pyrldazme mp. = 135C, 1H
NVR (250 MHz, CDCl's) 8 1.42 (3H, s), 1.82-2.08 (CH, m) 2.1G 2. 34 (2H,

3.78 (3H, s)) 5.53 (2H s), 7.25-7.40 sZH, g}i 7.58 (1H m, 7.84 (1H, m,
?.89 (1H, s), 8.02 (1H, s); M (ESt) +; Anal. Found: C, 55. 36;
H 5.00; Ny318.96% CZaHa2F3N70.0.5 EtOAc.|.O HzO requires: C, 20 55.48; H,
5.43; N, 1é 87/. Data for 7-(4-fluoro-1-nethylcycl ohex-3-enyl)-3

(2-f1luor ophenyl?)—CGel()_utrﬂtm(\El fiRdtophenyl)-6-(5-methylisoxazol-3-vimethoxy)-1,2 4-
1,2,4-triazol - 3-yi )-1,2,4triazol o[ 4, 3-b] pyri dazine: mp. = 175C, 1H
NVR (360 MHz, Z Il €s), 1.76-1.98 (2H, m) 2.1.8-2.58 (4H, m,
3.
(

78 (3H s), 5.21- El‘lﬁ@cérﬁgbuﬁ'a wag p§ 4r2hh usﬁ% the ﬁ@t:gdlﬁ‘% d@g&lﬂséﬁ)nr 7433 7.59

1H m, 7.84 (1H, ni) ,
[ MVH +. EXAMPLE mple 1 Step ¢) w1th (5 met yl1soxazol 3- yl)methanol instead of (2-

5t | adB AR Y A RS R rab Gt PR R i SR v 50 1
July 2002 Thi's <oBpayng mmemom&d OBChYs 1o mpcne)darm @eS ek)i he i n

Exanpl e 38, St egs a), a%!d% usi

(1- met hyl - 1H 1,@Ham); 2 Phsyl%%ﬂ&irmb 5-9% €A 9dS-Q3i(RY. shé-26ohab2Bns
descri bed m EP- ?2%52 4

(2-nmet hyl -2H 1, @ @0@1 ﬁre’tsr%a%g? (H’_]I g}) M5 SES bg%/o 31230%{]the title

conmpound: m p. Andl9Baund g, IHMFQS(, B M, maﬂonmFM& (@dires)C, 68.88-12, 12
(6H, m, §6 2%%? (2&? 3. 92 (3H s), 5.45 (2H, s), 7.24-7.35 (2H, m,
7.51-7.56 5 4%y 7.97 (1H, s), 8.04 (1H, s); M5 (ESt+) nle
458 [ MH +; Anal . Found: C) 57 84; H, 4.75; N, 21.07% C22H22F3N~O requires:
C, 57.76; H, 4.85; N, 21.43% 10 EXANPLE 41 3-(2-Fl uor

ophenvl )-6- (2-methyl -2H1, 2, 4-tr EXAMPLE 16

i azol - 3-yl net hoxy) - 7- (3oxocycl obutvl )-1.2, 4-triazolo [4, 3-Db]pyr idazine
i5 a)

7- (13- Benzvl oxy-&Cetiobutyl-3-(2-fihbxmphedyl)-B- (il methybidhiyhidaboR2 4lmedmakp T4, 3- b] p

vridazi ne Qi s conpound repared in a simlar manner to that descri bed
for Exanpl &°1, MM?, benzyl oxycycl obut ane carboxylic 20
aci d (Col | ect. Czechy kR ouk? WisRbhared 3 A7 pro2dds dISHE

foutd Wis pthare or 1?—11‘@32‘?360 VHz,

cycl obut ane carboxylic acid. Data for the titlTe conpoun
CDCl a), cis andExampk 1 Stnm)swthéé@mthyhI&MIdamlr%yl)&eﬂlw Mm&dad 3F(2-m) ,

2.63-2.91 {2H, ok {1H, . 81-4. 1} 4. 50

7.28-7.36 (7H, ‘ﬁ}fhyg'é%ﬁ %%r‘%‘i‘ﬂ '%meih%%‘)l fﬁgaﬁ?‘f%h?r%ﬁ}e Sorgrer ‘H‘g)‘t‘ﬁa DE
25 M5 (ESt) nl e=408°(; NHNMR)(aeo MHz, CDCls) § 1.89 (1H, m), 2.10 $3H m), 2.32

7- (3- Benzvl oxyoe/clobutyl) - (2-fl uor ophenyl ) - 1}3 4-triazol o('4.3

bl pyri dazi R06- L 2N, 8l (L, hplir3csa GEL (3, 3td (2H, shnbI9 (ks shAdRGI(HED, <,
solution of 7 30

(3-benzyl oxycycl obutyl)-6-chl oro-3-(2-fluorophenyl)-1,2,4-triazol o[ 4, 3b] pyr
idazine (0.98 g, 2.4 mmol) in 1,4-dioxane (30 mM) and water (8 m),




- ¢;5 - 12 July 2002 heated to reflex for 18 hours. The sol vent was
evaporated and the residue dissolved in diethyl ether (50 m) and water (50
m) and separated. The aqueous |ayer was acidified to pH 2 w2 lpgRD02
hydrochloric acid and the resultant solid 4bilected by filtration, washed
with water (50 m), followed 5 by diethyl ether (50 m) and dried under
vacuum at 100C for 18 hours. Data for the title conpound: 1H NMt (400 MHz)
CDO a), cis and7t367Z86 RHomes 85p(Edem), 7.82 41H, $)aliqg) (18, )32 (BS)(th/eGH, M),
2.31-2.38 (0. 4H3 g)%% 50- 2 56 (0.4H, m, 2.68-2.76 (1.G m, 3.05-3.13
(1H, m, 3.65-3573 ¥41H 4.0G-4.15 (0.8H, m), 4.46 (2H, s), 6.80-G 87
(2H, m, 7.22-7.37 {CH, : 10 7.55-7.61 (1H, m, 7.63 (0.8H m, 7.68
(0.2H, s); Ms (ES+) me 391 [MH +. ¢©)

3- (2- Fl uor ophenyl ) - 7- ( 3- hydr oxycycl obEXAMPLE 17 j azol o[ 4

3bl pyrlda2|r5Gone Formc acid (8 mM) was added to a sol ution of

7- (3-benzyl oxy 15

cycl obut yl) - 3- ( 2=Cydietnaphenifiuctophehyl)d- oz oleoh A, 1] DY rticidas]-B-vEmetieoxy)- 64
g, 1.64 mmol) and ammoniumformate (1.034 g, 1G4 mmol) in nmethanol (40
m). The sol uti MM@E&M rogen and 10% pal | adi um on carbon
(0.3 g) was added. T ] t.nosphere
of nitrogen for 2 hogﬁésr%?&ﬂogi '&%ﬁfl gggﬂ %\%ﬁﬁgfslé@%%ggg?gg%m?metﬁeggd and
concentrat ed und‘baam/;deth&tepihwm’ne(sindaély\lﬂﬁ b2 4-triazbliByy Pinetivnicd gnaehy on

silica usin n d | or as .eluent, t j.ve the required
product as ?éﬁ Fgl ﬂﬁa}t%iqﬁ'ﬁz&%yﬁ ?}éa%n%ﬁcfm éll-‘fg fie compou

DVBO), cis and tnsgc Iz@sb@onm\mm(%@mﬂi rcﬁcﬁ)émﬁtqs ﬁ?(e;lﬁ%(l 7H
m, 2.21-2.29 (0 , 2.40-2.48 (0.3H, 5-2. G5 |

2.88-3.00 (1H, ©@)32 @Iﬁ@maﬂmm{aﬁm mcamSzoamem(@ wmay(zm 1'338 7.47

E(ZJH’l5m’s)7 6?/57(76 §1Jfﬁr’8) el 1@7&11%9 ljlggnpsﬁggﬁ% 58@%? e Bb?

3-(2- Fl uor ophcan)}y? ABal0¥eaNe lBat70l H, 2.7 N ioszsd. @ FH 3FN g0y bd flazasE one 8N

Chromic acid was added to a sol ution of

3- (2- f | uor obhenP0) 157 . 3h{RiIMSx&R§€%ob utyl)-1, 2, 4-tr iazolo [4, 3-b]pyrida
zin-Gone (0. 36 g, 1.2 mol) 5 in acetone (50 nm) dropw se) until excess
was present (red col our renmained). The reaction was then stirred for 2
hours before isopropanol was added untBXAMRLB|18% col our renmi ned and no
excess chromc acid was present. Water (50 nml) was added and t he agueous

| ayer extracted with ethyl acetate (4 x 50 m), organic |ayers were

conbi ned, washed.@.FinobsiHeevh%5-(hihefhil. 2 A1 £4-t£ilBSI0Z) ImEiHdxOT-¢dtiEed-2-
concentrated to give the e5|re pro uct as a Ite solid. Data for the
title conpod®d: YDHLRMtnizmto(tidblpprdaying 00 KHydrate s), 3.43 (2H, s),
3.73-3.78 (1H) m, 7 42 7 50 (2H, n) 7.A-7.72 (1H m, 7.83-7.88 (1H, m,
8.38 (1H, s); M5 (ES+) mle 299 [MH +. 15 e)

3- (2- Fl uor opheny)) - 6-4¢Braited-h)2-dihivd rﬂaTLMeazeJdi@gl net hoxy) - 7- (3oxocycl obu

|)-1,2,4-triazol o' [4. 3-bl pyri dazi r|de 6Q% di spersion in
yg 62 ny, 1.54 rmol[%yds%a g élaa&eciagnig’(é’ 8.f3rop se to a

t

oi |

3- (2-fluor ophen)@kﬁred?s&auaﬁafsufd:@&aanéi&aﬂhﬂrﬁerquw 864 ﬁm%l)ﬁﬂ"PHFZ(tlfl{]G one
(0.23 g, 0.7 mmol) in anhydrous 20 N, N-di neth or mam de , and heated
to
al
1,

80C unde2dan C&Pl?ds}prﬂ@rlée-bﬁﬂhﬁq thﬁgethe mﬁer@alstemgturm ook m:emd we.

| owed to cool 0 t.hyl -

2,4-triazole rr‘%ﬁ%#ogn@g% %dr(ﬁ f)?}ée m(g&gﬁ;gié% %:gﬁ%on !Btr %@ﬁ’éeddfeoéclrg bed
in EP-A 170073) }(OSdWegt wis G&nnmd l)y eﬂ'd’rﬂ)rﬁﬁmhhdlthwaSSIﬂh&'lwhﬁaﬂﬁddtb@' 80C,
under an at nosphere of n'”ﬁgeﬂ:@ 18 2 hours. . The go tio | 1 owed
to cool, concentdZRPHAPHIEIVIL 8Fd é‘e\ﬁﬁ? Hﬁ?"ialslté’&“we Iﬂ‘@rﬂ h@‘
silica using O- 5%&&811'%@ﬁlé}'t/ofﬁtﬁé‘hfért‘i’ﬂ%&ﬁﬁ@u@&a@hﬂ%@&né&s&i&ﬁg%‘eﬁ)?ﬂ‘l'Hr ed

product as a white solid a for the title conpound
CDC13) 8 3.20- 3.NBR 350 MHz, QGJIIMSOBB 7(@{1HnbrstS(E%)2n(/qm93MH}3 521 ( 2H,

iyt Fat. IS i il i, 7 T

July 2002 EXAMPLE 42



7-(3.3-Di fluorocvcl obutyl)-3-(2-fl uorophenyl ~-6-(2-nethyl-2H1 2 4-triazol5
3-yl methoxy)-1.2.4-triazol~4. 3- bl pyri dazi ne A sol ution of

di et hyl am nosul fur trifluoride (0.074 m, 0.56 mmol} in anhytd ulg2002

di chl oronet hane (6 m ) under nitrogen at ~43C was added to a sol ution of
3-(2-fluorophenyl)-6-(2-nmethyl-2H I, 2,4-triazol - 3-yl net hoxy) -7

{3-oxocycl obutyl)-1,2,4-triazol o[ 4, 3-b] pyridazine (0.1 g, 0.254 mmol) in 10
anhydrous di chl oronmethane (14 m ) under nitrogen at -78C. The reaction

m xture was all dta [} 14 - slowy and stirred for 4
days. The react%ﬁ 5 GUEhI . GRS l&l&ﬂ?gt hus a further 0.037 m of

di et hyl am nosul fur tAinhixtord efet-hfdnaB81 2ndihy dvasraddee - H6-dHA8C9 Af4er a
further 2 days at roaomtenperature ther sti|l starting material 15
remai ni ng; thusmén?lbr(‘?t‘hlé‘ng?’E?%ﬂr(mm6?‘gd?&mg§I%WP o%"f"iﬁ‘rcatrg?%%dﬂaegv( 0.56
mol ) was added; a§ mﬁé&-anﬁmé&fgisg%ﬁ{gn9ip}§>s§hﬁﬁ)ﬁuﬂi@ﬁlml @) @g?@eﬂéﬁatdg

trifluoride was added over a efiod. The sol ution was a
sat ur at ed sodi uBa6 mirdyehwaterdh@0 mdpwag deghdsed sBpshedavisl ratrdgehendqueous

| ayer was extracted with._dichloronethane (2 x, 25 ni rgani.c.layers were
20" conbi ned, wa’sﬁglﬂ‘exfﬁ’ﬁ 18#5 %"?_Y"Zg‘gme)r?r ouf %X/ﬁ%gﬂr?g?ﬁlafl&t&ﬁ 'éﬁ’t‘}ues
evaporat ed. ThewkeshsiRrHRY Witk téluefle PThE REQTELE bR MasQNl itk ivfieh gel
eluting with 0% -~5/ nethanol /di chl oronet hane and recrystallised from et hyl

acet at e/ i sohexafiithlgrogiesbanh0tmb|andaaspberisaxyghlogide (9 anyendgeflyxedat a

for the tit ' : .= - 4 I, 2.70-2.78
On ey 5B SRERPHOEhe BoBetidn, dlHifare 5Bl Ri1d Bowld¥l @4 hege /072
;. gg- Zlao (;I.H, 75391siﬁ%c]i_ﬂﬁtﬂ)aaﬁec(ukl('diggh§m h}dﬁ%fgl. ([59b((rild'ﬂe Xmi')iiex?]i*:e&ﬁe(i?wﬁiﬂl (é?, 5? ,

. y S)y [ \ ; +).me +: . Jound: C, . 55;
H 3.99; N, 23.9 Oreﬂsqtﬁ&@“stf@ PREFIAG ’?r&asﬂ%4(?\“¥$83>:§é€erﬂ€a§ .60% 30
- & - 12 July 2002 EXAMPLBrd flash tAubh &m&mta?&%h;) el WREMO% 2bhyl

1,2,4-triazol -3-yl met hoxy)-7(tetrahydrofur-2-yl~1,2,4-triazol o[ 4, 3-b] pyrid
azine 5 Thi s coapsatedhewang gepathedtitle comgpohad ps avadansessdebcr.1®ed11Hh)-

Example 1 pPS &) ' I dre- 2=f ur,oj j de i of
cycl obut an?iar Bﬁm(@ﬂﬁ%&ﬁt@% Sta?'%gﬁadg’o‘?ﬂa%ed l{ ?IIZF}?@%' %%g m p.
136-139C; 1H NVR)( 360 WMz 4dCPF md B Hk) MS((Bid) e 231 W;?mgzwng, 435( 1H
m, 3.82 (3H, s), 3.98 (1H 'q, J= 7.1 & 15.4 Hz), 4.15 (1H, , 5.01 10
(1H, t, J = 6.3[MHI". 5.51 (2H, g, J =13.1 & 22.0 Hz), 7.25-7.38 (2H, m,
7.55 (1H m, 7.85 {1H, m, 7.89 (1H, s), 8.18 (1H, s); M5 (ES+) me 396
[ MH +. EXAMPLE 44 15

7- ( 3- Fl uor onheny) ) - 36{Chlbldiprpfllmeropghen@) (R ¢thptnhgdy])2HR U - @iabolafd @z 0l - 3

yl met hoxv)-# 2,4-triazolol[4.3-b] pyridazine A stirred m xture of
7-brono-3-(2-f1 )-G (2-net hyl -2H

1,2,4-triazol -3-yl ”Ehkkﬁi%ﬂxré0?3,é;&&l@@&-@ﬂﬂeﬁgmll%&idhﬂe@oﬁﬁ&b&e@15 . 124

mol ), 3-fl uorobenzeneboronic acid (24.7 rr% mol ), potassium 2

phosphat e (74. 12rkmngol3 R flumsbpnzhydaazide (QRB, tr3 mimeol) At stipthylamine

pal I adi unm(0) (1%, 0,0 ). iR .an ). egassed
by evaporati ng éﬁgr(’@?(frﬂ? &ga?ﬁ’rem? I%%Eﬁhgphwﬁ?{g??&é%f‘g%? %1%1&%2& % hen
heated at 100C hedeyd 4 deflegainded hitkdgdn for 30Hsours X Upo coplinp 8hé biadiles

bet ween et hﬁll acetate (20 m) and Dri ne_ofng m). The agu&gus 25 | ayer was
further extfct Seroremosedyt vag: dine residuespaspyrthpurified 8% i ned or gani ¢

extracts were e ' ; Les) & _1id f )
chromat ogr ap hy\égg(%?%)g%%& ngog/ﬁﬁ%géy %h—}zt%%lﬁﬂlﬁ owg?—f)ggc/i —%ﬂ)@é r?gle%(’lé%%ﬁgf t he
title conpound &sxanavn gvethlititle donppouiddas?d Gell¢vCisRlid 0. E9 @AL6 ¥ XMiSe(lKST1H
726740 (ah, e IP1ABRLvabRjE sabisratenal hsyadea without furthel

purification.

30



- 69 - 12 July 2002 (1H, s), 7.88 (1H, td, J= 7.5 and 1.8 Hz), 8.08 (IH,
s); M5 {ESt+) nmle 420 LM +. - 12 July 2002 CLAIMS: 1. A conpound of
formula I, or a pharmaceutically acceptablg%éalt thereof: 5 N Jlly2002 i N
R, 0-CH,,-R wherein Z represents trifluor t hyl, 2-nethyl propyl,

2, 2-di net hyl prop5~l, 3- nethylbutyl 1-fluorobut-3-enyl, cyclobutyl,
1-met hyl cycl obutyl, 1 b I

3, 3-di fl uorocyc JobutSziZ:

3- oxocycl obut yi 41,:

cycl opentyl nmet h

u y -s-enyl, oS-
t et rahydr of ur-2-yl, TyarolutihnefX2ythethd 12t hyl 4-atiazb\3dylnpy et €y 1 @r 1.0
t hi en- 2- 15 R1 re resents hydrogen r fl oro resents
rrethyl-lsoxazoly’i‘nO rﬁ9?r sAhg R co Fﬂ?@ ﬁﬁgdv§£¥ﬁ%ﬁéi% 1y bME or
methyl - tri azol yda mBWYd 486kd &%umvﬁwﬂe (0 g%ﬁatsw i gpémaxfml?bl%i

I s hydrogen and RZ represents 1-nethyl-1 4-triaz '2-met hyl - 2H
|,2,4-triazol 2073nd t;hetmantlommlktummamstanednat$omtte1apetdctare2fqmﬁ§l miron of

the phenyl d im 1 in Z. t

e Phort . " 5ot s iaRR a5 G ARy AldRep A RBLE e ©

r1 gpg elsenf2 802 ['B]Q)y@iﬁa%ir{el’@twé A 89 mrhb) wads@dded@nd thelreadtion Rixt@d was - 71
uly |

stirred at room temperature for 18 h. The reaction mixture was diluted

10  with water (70 ml) and the precipitate was collected. The solid was
purified by boiling in ethyl acetate and collecting the title compound as a
yellow solid (0.01 g, 12%). 1H NMR (250 MHz, d¢-DMSO) § 3.83 (3H, s),
5.64 (2H, s), 7.24 (1H, dd, J 4 and 4 Hz), 7.44-7.55 (2H, m), 7.66-7.71 (1H,
m), 7.82 (1H, d, J 5 Hz), 7.96-8.01 (3H, m), 8.23 (1H, s). MS (ES*) m/e 408

15 [MH]*. Anal. Found C, 53.81; H, 3.62; N, 23.42%. C19H14FN70OS-0.9(H20)
requires C, 53.87; H, 3.76; N, 23.14%. m.p. 189-190°C.

EXAMPLE 19

20 3-(2.4-Difluorophenyl)-6-(2-methyl-2H-1.2 4-triazol-3-vlmethoxy)-7-(thien-
2-yD-1,2.4-triazolof4.3-b]pyridazine

This compound was prepared as for Example 18 Steps a), b), ¢) and

d) except that 2,4-difluorobenzhydrazide was used instead of 2-
fluorobenzhydrazide in Step ¢). The title compound was isolated as a

25  yellow solid (0.01 g). 1H NMR (360 MHz, CDCl3) § 3.90 (38H, s), 5.61 (2H,
s), 7.00-7.16 (3H, m), 7.50 (1H, d, J 5 Hz), 7.63 (1H, d, J 4 Hz), 7.90-7.98
(2H, m), 8.29 (1H, s). MS (ES*) m/e 426 [MH]}*. m.p. 209-212°C.



N/ N~Hi L\N~T-NCH 1 ~1 O- N~T~\- | CH CHa (b) (c) (~1)

N~NH NnN N~ - \-NN CH CH 5 10 where the asterisk * denotes the point of
attachment of the ring to the remainder of the nolecule. 4. A20olg@002d as
claimed mclaim3 wherein R2 represents a‘ﬁ’ng of structure (g) as depicted
in claim3. 5 A conpound as clained in claim1 represented by formula IIlA
and pharnmaceutically acceptable salts_thereof: NNFJ\ RS NR f Ni ON
\-NN Cl-la (IIA 72 - 12 July 200EXMMELI 20 | s as defined in claimi;
and R3 represents hydrogen or fluoro. 6. A conpound as clainmed in claim5
represented by fornula 5 11 B, and pharmaceutically acceptable salts

thereof: F N. ..@¢-(N{IB&ndimddol-B-Himiethoky@iaSevidldblukt ) 3 -¥h érdifinoRphesyps defi ned
inclaiml, and R3 is as defiped in claim5. 10 ?. A conpound as clainmed in
claim5 or clai ’ nts hydrogen. 8. A conpound sel ected
from 15 ?-gyclobutyl-3-(2-fluorophenyl)-G (2-nethyl -

1,2,4-triazol -3-yl nethoxy) 1, 2, 4-triazol o[ 4, 3-b] pyri dazi ne;

?-cycl obutyl - 3- 4P- flle@_mmm 3@4;@3,@@@5@ ﬂlHﬁ]I,l_ (2,t11mhethyls11any

i azol - 3-yl met hox
?-cycl obut yl - 3-§

01, 2,4-tri azob&ﬂ:ﬂpazﬁmb] pyr| da2| ne;

This compound was prepared using the procedures described in

yl met hox3T) 2

10 Example 1 Steps a), b) and ¢), using 2,4-diﬂuor65enzhydrazide instead of
2-fluorobenzhydrazide in Step b), and using [1-(2-trimethylsilanyl-
ethoxymethyl)-1H-benzimidazol-2-yllmethanol (prepared as described in /.
Org. Chem., 1986, 1891) instead of (2-methyl-2H-1,2, 4-triazol-3-
yD)methanol in Step c¢). Data for the title compound: 1H NMR (250 MHz,

15 CDCls) 8 7.94 (3H, m), 7.569 (1H, m), 7.45 (2H, m), 7.14 (2H, m), 5.74 (2H,
s), 5.65 (2H, s), 3.71 (1H, m), 8.59 (2H, t), 1.90-2.46 (6H, m), 0.93 (2H, t),
0.00 (9H, m); MS (ES*) m/e 563 [MH]J".

-7-cyclobutyl-3-(2,4-difluoro-

1H-Benzimidazol-2-vlmethox

20 phenyl)-1,2 4-triazolof4,3-b]pyridazine
A solution of 7-cyclobutyl-3-(2,4-difluorophenyl)-6-[1-(2-

trimethylsilanylethoxymethyl)-1H-benzimidazol-2-ylmethoxy]-1,2,4-
triazolo[4,3-b]pyridazine (187 mg, 0.333 mmol) in 5M hydrochloric acid (10
ml) and ethanol (4 mi) was heated at 80°C overnight, then concentrated in

25  vacuo to remove solvents. Saturated potassium carbonate solution was
added, then the mixture was diluted with water, filtered and the residual
solid washed with water then ether and then dried. The residue was
purified by flash chromatography on silica gel using ethyl acetate as
eluent to give the title compound (60 mg, 42%). Data for the title

30  compound: 'H NMR (250 MHz, CDCls) § 10.62 (1H, br s), 7.85 (2H, m),
7.66 (1H, d, J 1.6 Hz), 7.48 (1H, br s), 7.32 (2H, m), 7.00 (2H, m), 5.65 (2H,



?-cycl obutyl -3-(4-fluorophenyl)-6-(2-nmethyl-2H 1, 2,4-triazol - 3-yl net hoxy) 1,
2) 4-triazolo [4, 3-b]pyridazine; ?-cyclobutyl-3-(2, 4-difluorop

henyl )-G (2-net hyl -2F1-1, 2, 4-triazol-3ylnethoxy)-1) 2, 4-tIRJubz2003 [ 4)

3- b] pyri dazi ne; - 73 - 12 July 2002 7-cy¥ ob utyl-3-(3, 5-difluor
ophenyl)-G (2-nethyl-2H1, 2, 4-triazol-3ylne thoxy)-1 ( 2, 4-tr is zolo
(4, 3-b]pyrldazine;

3- (2, 4- di f | uor oPhdsdl (LHz ng) 219kt @Y, oyc BBUBH, y)Eil-402 ik tohly | MBHES Prode t 1 i azol
3-yl et hoxy) - 1 4B\;Ifd]:]gzol o(4, 3-b] pyridaznme; 5

7-cycl obutyl - f'l uor ophenyl )-G (2-nethyl -2H 1, 2, 4-tri azol -3

yl met hoxy) - 1, 2 4-tr iazolo[4) 3-b]pyridazine;

7-cycl obut yl -3-(2, 3-di fl uorophenyl) - 2- met hyl - 2|

1,2, 4-triazol -3yl nethoxy)-1,2, 4-tri az@géiﬂ,ﬂtﬁﬁiyrl dazi ne;

7-cycl obut yl.- 3- ( 2, Gdlfluorophenyl) G (2-nethyl-2H1,2,4-triazol-3 10

yl met hoxy) - f 2,4-triazol o(4, 3-b] pyri dazne;

7-cycl obut yl - 3- §-22 8-WhiffdouosiomyEig (J- n@thﬂ-?rﬂthgjzi-@i-ézﬂzl 2:vdmbthazpli- 3yl met hoxy

) 1) 2, 4-triazolo (4,
3-(2, 4-di f1 uor OPNEHRHANA V11 Lo RUAZGIAN P HHICAZINS _ net hyl - 2H-1, 2, 4-tri azol 3

-yl met hoxy) -1, 2, 4-tr |azolo (4 3- b]pyr |da2| ne; 15

3-(2,4-difl uorophenyl) 7- (1 rret hyl cyclohexyl) G (1l-nethyl-1H1, 2, 4-tr~azol

3-yl nmet hoxy) - 1, @, 4- t4-Bag 3-d3

7-cycl obut yl%f 3-(2-1l Ohﬁﬁwn f|4)bron$o 1§Eél?x¥rdropyrpd%zm%zgh d?’o Al x%trrrl];?l)(%) 1,2.4

triazol o[ 4,/3-b] pyri

7-cyclobutyl - 3- S?epf%L(QO%pBEGIYﬂn))D@n%D Jiyllslos@eqﬁaﬂhe dr00 Bt heXstdhed afad 20
triazol o] 4, 3-b] pyri dazi ne; 7-cycl obutyl - %Zfluor

ophenyl ) - 6- ( 1- ng@afydamﬂpn@@alﬁer nitrogepeior d%\horrs. Wpepicaolineoihe scp3pyri dazi n

e; 7-cycl obuty H

1,2,4-triazol - S&r)?smk %@ngq%‘%’?lgaég?&%m%ac%]opﬁqe g%dﬁg;w% _

3|— § 2-1 ; I gor op?enz}rie)otllfép@a val; h%lheﬁéﬁ(m)zchénwakan cip-13-dithtetdmethpnéAxdtht.en- 2

yl) - , 4-tr zol.0 azi

4-di f | uor optleny ﬁe §‘1(‘§‘L%‘Y?®?Jlﬁéﬁﬂfdb lﬁ ‘%Wl‘iha’ioélllu@ ByidregstosarPonate; hi en
2-yl)-1,2,4-tri G%EHHP[H, ﬁa@ﬁ&ﬁééé Zb ¥§lute the mixture further to get two clear

6- (1H ben2| m dazol - 1\5I met hoxy) - 7- cycl obut y| - 3- gz 4-di fl uor ophe (YI) 1, 2)
430 triazol of 4, ByeIpythelswp hasiers wepe genarapghand thejagueous was extracte

4-
2
e
4
e;
r
7-

, ZI I Ir Iug;glpheny#, }’%oxg?)r‘@'g?? é[')ﬂyarnr%ol_é-f("})d elgfiﬂlgn-nffi Z(ixﬁl:athsl 326 olil%fc,l éN %ﬁ [%I) ridazin

; 3-(2, 4-dif | fibke ophemd/ b?alﬁréﬂedrréfﬁwi'esidde-\&as Burified by chromatography on

-triazol - 3- n-1-yl)-1, t 4, 3- dazin
5I 32(2 %uor%‘%ﬁa f )e)l‘é-"(‘é ﬂi‘&?“ °|I°me }Yazl%ot"fff Q&F‘ g&ﬁ?&f‘?ﬂﬁ(’f]‘%&ﬁl(pyﬂ

rolidin 1-ZTl ) g lyfspad hicelatREdsclid N BYNMR280EMHz, CDCls) 7.68 (br s). MS

cycl obut yl - 3- 33? fl uoro hengzg H(]l met hyl -1Him dazol - 4- yl met hoxy) 1, 2, 4-t

ri azol o[ 4, 3- b] plE$a230MH]",
7-(1-fluorocycl obutyl)-3-(2-fluorophenyl)-G (2-nmethyl-2H 1, 2,4-triazol -310
yhnet hoxy) -1, 2, 4-tri azol of 4, 3- b]pyrlda2|ne

7-cycl obutyl - 3-bR- f | 3.6rDichéyl4) (pEriatidimd mm&wg@@ azol - 3 yl raet hoxy) -1,
2,4tr |azol 4, 3-b] pyridazi ne ndparma eutlc acce, le salts
t her eof . A co g‘égifl @c@e’&l ) was a 65 Stibre

7-(2, 2-di rret hyl wq%h)su%péx?sléﬂ Ho4 %9&136;@ 6 di%tﬂ&o{x?ﬁhxim@kb 3 2 36 thidodzala 3yhn

ethoxy) 1,2, 4-triazol o[ 4, 3-b] pyri dazn ie;
3-(2-fluor ophenp@i)asmca’élonyt%ﬂ@pﬁ/g)o Q;.nngL) i dhy DMEK10®mA) at ¥agmol - 3yl net ho
xy)-1, 2, 4- triazg

3-(2-fluor ophenyﬁwﬁ?aggp%mﬁll da ’{%ﬁ?’j‘ @‘ffnm{lﬁ Yvaﬁﬁ'&uireélalfrtopl azol -

temperature for 16 hours, then at 60°C for 3 hours. The reaction was
30  poured into water (250 ml). The agqueous was extracted with ethyl acetate

(x3). The combined extracts were dried (MgSQy), filtered and evaporated.



yl met hoxy)-1,2, 4-triazolo [4, 3-b]pyr idazine;

7-cycl opentyl net hyl - 3-(2-fl uorophenyl ) -G (2- net hyl -

1,2,4-triazol -3yl met hoxy)-1, 2,4-triazol o] 4 3- b] pyri da2| ne; 12 July 2002

7- (3-benzyl oxycycl obutyl)-3-(2-fl uor opheny?) G (2-methyl-2H1, 2, 4-tr is
zol 25 3- ylnethoxy) 1,2, 4- triazolo[4 3- b] pyri dazi ne;

i (224f ![ lrlloggglhe OXQ‘@@?‘B@C&/&% chror O%t%ﬁ%p(hg oﬁ&ﬁ elutmg with

7- (1-f 1 uor obut e%ﬂ/emdthaﬁot(acttlbmamﬁeyb)aﬂﬁn( ﬂ:ermtlblyblmatﬂzawzm g, 1928g0l - 3yhn
et hoxy) -1, 2, 4tr|azolo£4 3- b; ri dazi ne;
7-(3-fl uorocycP@Bd’P uylegs ogl. Btﬂ@éﬂNWGCp@t}@t%ﬁﬂﬁmérﬂ m)436Ai R8BI - 3yl m

gE ?(ijtyl) uér orz)heﬁylﬁ’; g?@%@&r@hél Wgﬁiét ri agzo% 3- W;et hé>2<y‘)19|7t/r iZ?Pﬁor onet h

yl -1, 2, 4-tr5 azol o( 4, 3-b] pyr idazine; and phar maceut i caIIy acceptable salts
thereof 5 10. A conpoynd sele ted from

3-(2-fl uoropheFPyI) §-Uhloos6-hydrazinod(nyerolidy idp - et hyl -
1,2, 4triazol - 3-ylI meg BO%¥hiokh-&pYridlidiRd 15l ?n ' Firf51)
3- (2 f | uor ophenyl ) - 7- (4- et hyl @g{ralh;l/drg%%y[rar?z4 (1- et a? 1H 1, 2, 4tr

i azol - 3-yl met hbxgyazine Rydrate (226200 24m0B v )heatedla@tl m&ux:lﬁ dloxan (130

150 ol - S TR gy St %lg%g%ief SRRl 5 B o

o- 1- net hylycl phexiod- aﬁﬂl&’w}v)is aome%téd b@ﬁl@ﬂtton (4 1 g, 58%). TH NMR (250 MHz
henyl ) -G (2-meth tria 4-triazol o[ 4

| - nmet hoxy) -1, 2 é
) 7o (- 2 arie-DINGS0) 1 7L A0 mana Ep 348 A, ol b eyt 6.69 (HETrlt iyl
15 1,2,4-t 4,3-b d
£l uorgpltlgn;% ?/(ggq\%ggﬁy) %1@[11\4!2[54%1?@42}2]? 3-yl ]rrgtltlo;(yflzge(Soxocycl obu

rlda

3-(2-

tyl)-1,2,4-tr |azolo[4 3-b] pyr idazine;

7-(3, 3- di f I uor cycl - 3-(2-fl ugroph .= G (2- ylL-2 4 triazol -
3y| net OXy) 1 ) 15 = ‘1 ZIIQ'%' ‘N)' 5 4- (i_h

3. (2- fIuopgpheggh%?ﬁmggﬂggﬁﬁﬁhé2H—I,2,4-triazo|-3-y|nethoxy)-? (tetr ahydr
of ur-2-yl) . 3-Db] pyri dazi ne;

7-{3-f 1 uor ophenyl ) - 3-Qldexd- ﬁdlwdmm“(y-l‘l)(pﬁm@ﬁdheﬁWbyﬁﬂaainell416tg, 4.9
i azol - 3yl net hox 4-tr. azo eutically
accept abl e sal P@‘?ﬁ@gc?f‘l Le%gagﬁ%ﬁyﬁﬁdc@i cxgtﬂ@s‘iv?’i%os St i sing a

conmpound of f oDEN&ydréshléied aaactso ]y Fai ZThdm@r 'Ialenhaamm& igidlel was

accept able salt. thereof in associati n WI ta r;s&egutl c+al lé accept abl e
carrier. - 71 thep C‘t“f‘@%‘%ﬁé*éﬁﬂ?’éaé r?t7a$reqr?t/°f ) 8 dMht  and/ or
preventi onpgl2. shhgnipe of a conpound as claimed many one of clainms i to

1() 5 of anxiety. 13." The use of a conpound as cl ained many one of clains
1 to 10 for the manufacture of a nedi canment for the treat ment and/or

prevention of cgnvuk%}ﬁn §.4_(ﬁﬂ85190c%%§1

as clained in

blpyridazine
Ferric chloride (4.74 g, 17.5 mmol) in ethanol (30 m}) was added

25  dropwise to a solution of the foregoing imine (1.06 g, 3.5 mmol) in ethanol
(60 m)) and heated at 60°C. After 6 hours the reaction mixture was
partitioned between dichloromethane (250 ml) and brine (250 ml). The
organic phase was dried (MgSO.), filtered and evaporated. The residue
was purified by chromatography on silica gel, eluting with ethyl acetate-

30  hexane mixtures to afford the title pyridazine (0.7 g, 66%). 'TH NMR (250



claim1l1, which conprises: (A reacting a conpound of fornmula Il with a
compound of formula IV: Ny FI I ~NI ~NL~ 15 (111) 12 July 2002 Its -
CH--OH 0 wherein Z, Rl and R2 are as defingd in claim1, and2Uuly2d¥2esents
a suitable | eaving group; or (B) reacting a conmpound of formula X (or its
1,2,4-triazol o[ 4,320 Db] pyridazi n- 6- one tautomer) with a conpound of fornula

anerein 7. R M ROGRET0p Al ApEaiB e ) boe T Splul hg”

sui tabl e | eavi ng.5gr(@HPm)07.80C). QZQBH]: mhgVis (ESWWHWFMHP BeBMEy+Z- COzH with a
compound of 5 for nmula XIll: NNr ' ~NI I ,NRUCdIi~ RZ (XI11) wherein
Z, R and R~ are as defined in claiml; in the presence of silver 10

nitrate and ammpni um pen SYRBRLRendD)-6-(2-methyl-2H-1,2,4-triazol-3-yImethoxy)-1-
5  (pyrrolidin-1-y1)-1,2 4-triazolo{4.3-blpyridazine

Sodium hydride (60% dispersion in oil, 16 mg, 0.41 mmol) was
added to a solution of (2-methyl-2H-1,2,4-triazol-3-yl)methanol (prepared
using the conditions described in EP-A-421210) (38 mg, 0.33 mmol) in dry
DMF (2 ml) at room temperature. After 1 h at room temperature a

10  solution of 6-chloro-3-(2,4-difluorophenyl)-7-(pyrrolidin-1-yl)-1,2,4-
triazolo[4,3-b]pyridazine (102 mg, 0.30 mmol) was added and the reaction
stirred for 18 hours. The residue was partitioned between
dichloromethane and water. The aqueous was further extracted with
dichloromethane (2 x 100 ml). The combined extracts were dried

15 (Na2S0y), filtered and evaporated. The residue was purified by
chromatography on silica gel, eluting with 0-2% ethyl acetate-methanol to
afford the title pyridazine (42 mg, 30%). 'H NMR (250 MHz, CDCls) 1.73-
1.78 (4H, m), 3.51-3.55 (4H, m), 3.93 (8H, s), 5.40 (2H, s), 6.65 (1H, s),
6.95-7.03 (2H, m), 7.92-7.94 (1H, m), 8.04 (1H, s), MS (ES*) 413 [MH]*.

20
EXAMPLE 22
3-(2.4-Difluorophenyl)-6-(1-methyl-1H-1,2 4-triazol-3-ylmethoxy)-7-
(pyrrolidin-1-yI)-1,2.4-triazolo[4.3-blpyridazine
25 This compound was prepared as described in Example 21 Step f),

using (1-methyl-1H-1,2,4-triazol-3-yl)methanol (EP-A-421210) instead of

(2-methyl-2H-1,2,4-triazol-3-yl)methanol. Data for the title compound: 1H

NMR (250 MHz, CDCls) 1.95-2.00 (4H, m), 3.46-3.562 (4H, m), 3.86 (3H, s),

5.47 (2H, s), 6.70 (1H, s), 6.95-7.11 (2H, m), 7.78-7.87 (1H, m), 7.90 (1H, s).
30 MS (ES*) 413 [MH]*.



(D) reacting a
~r_~r J ~L~F
are as defined

represents a C,_~

compound of fornmula XIV with a conpound of for nula XV

NI M,NZp- CH2 - Rz R cXr~ (~:~ 1s wherein Z, R~ and R2

mclaim1l, Mrepresents - B(Q—Dz or -Sn(Al k)3 ipRi2ob2 Al
; al kyl group, and L ~ represents a suitable |eaving

Kk

group; in the presence of a transition netal catalyst; or (lr;) reacting a

conpound of for

- R (XVIl) wherein R and R2 are as

mula XvVi1: 20 -12JMZE§3Nr1\HONIt~O-

FTiclaiml: with a

quorinating agent; or (F) reacting a conpound of formula XVIIIl: 5 NN

= NIt' HOO G- R (VI

with a fluorina

5

10

20

25

30

Prepared in an analogous procedule as outhined in Example 21
Steps d), e) and {), using 2-fluorobenzaldehyde instead of 2,4-
difluorobenzaldehyde in Step d) and (1-methyl-1H-1,2,4-triazol-3-
yDmethanol (EP-A-421210) instead of (2-methyl-2H-1,2,4-triazol-3-
yDmethanol in Step 1), to afford the title pyridazine. 'H NMR (250 MHz,
de-DMSO) 2.06-2.20 (4H, m), 3.68-3.74 (4H, m), 4.00 (3H, s), 5.72 (2H, s),
7.07 (1H, s), 7.60-7.70 (2H, m), 7.81-7.87 (1H, m), 8.05-8.11 (1H, m), 8.17
(1H, s). MS (ES*) 395 [MH]*.

EXAMPLE 24

7-Cvclobutyl-3-(2-fluorophenyl)-6-(1-methyvl-1 H-imidazol-4-yvlmethoxy)-
1.2.4-triazolo[4.3-b]pyridazine

This compound was prepared using the procedure described in

Example 1 Step ¢) with (1-methyl-1H-imidazol-4-yl)methanol instead of (2-
methyl-2H-1,2,4-triazol-3-yl)methanol. Data for the title compound: m.p.
= 176°C; '"H NMR (360 MHz, CDCls) 5 1.87 (1H, m), 2.10 (3H, m), 2.36
(2H, m), 3.59 (1H, m), 3.64 (3H, s), 5.28 (2H, s), 6.82 (1H, s), 7.26-7.36 (2H,
m), 7.39 (1H, s), 7.53 (1H, m), 7.76 (1H, s), 7.92 (1H, m); MS (ES*) m/e 379
[MH]*.

EXAMPLE 25

7-(1-Fluorocyclobutyl)-3-(2-fluorophenyl)-6-(2-methyl-2 H-1.2 4-triazol-3-
ylmethoxvy)-1,2.4-triazolo[4,3-b]pyridazine

CI—L!

r r\

V\,hereln RI and R2 are as deflned inclaimil;
: el gthpwy a |l wherein

Z represents 10, 3- o) o I /- LWt 2 f Ly ng agent (|—|)
hydr ogenol ysi s o ti1 Jhlo § ncﬂl%ﬂ



NNF/ \ ~Ni ~NROO CH= It"" (XXIl i5 wherein R and Rz are as
defined in claiml; or 12 July 2002 _ 7U _ (, re<tcLing a conpound of

formula fifill with a conpound of formula,g: ~I11. Nr-NF\ 820uly2002 Z-hJ |
l,a~NR-p-CH - R" (3~~11) (3:~11l)"5 wherein Z, R~ and R' arc as
defined in claiml1, L' represents a suilal~l~ |leaving group, and 1';
represents -B( ~_ rn the.rasidue of .a rganQzi ne reagent; in Lhe
presence of a %_Dansfa%@gﬂrongth%ﬁ%ﬁ.%14¢E]%fn%5$v1%§¥ 1‘&%@%%% a conpound of
formula ~~11 as def foedsciiiaye of\8 Bithloi ©dattiinbt s dyvips hadeine AB6AY] , . A3. A&

.A .AF . Alh&E . A (E. AY9. AY. AY9 .A . A h9. Al A2 . Al A& A. A9. Al U. AA. A Al h92
CALLAAL. A& . Al #3Armrelk(Tyych et abye). Heterocycl. Chem., 1990, 27, 1377; prepared

using the method described by Trécourt et al., J. Heterocycl. Chem., 1995,

5 82,1057) in a 1.0 M solution of hydrazine in THF (131 ml, 131 mmol) was
added N,N-diisopropylethylamine (7.5 ml, 43.8 mmol) and the mixture
was stirred at reflux under nitrogen for 68 h. The mixture was allowed to
cool, silica gel was added and the solvent was evaporated in vacuo. The
residue was then purified by flash chromatography (silica gel, 5%

10 MeOH/CH2Cly) to give 1.24 g (13%) of 6-chloro-3-hydrazino-4-
(trimethylsilyl)pyridazine and 6.34 g (67%) of the title compound as a
yellow-brown solid; 'H NMR (360 MHz, CDCl3) & 0.39 (9H, s), 3.96 (2H, br
s), 6.24 (1H, br s), 7.08 (1H, s).

15 b) 3-Chloro-6-[2-(2-fluorobenzoyl)hydrazino}-4-(trimethylsilyl)-

pyridazine

To a stirred mixture of 3-chloro-6-hydrazino-4-
(trimethylsilyl)pyridazine (6.34 g, 29.3 mﬁlol) and anhydrous
triethylamine (4.9 ml, 35.2 mmol) in anhydrous diethyl ether (100 ml),

20 cooled under nitrogen to —4°C, was added dropwise, over 13 min, 2-
fluorobenzoyl chloride (3.5 ml, 29.4 mmol) keeping the temperature below
5°C. The thick mixture was then stirred for 30 min at 0-5°C, then
quenched with anhydrous methanol (1 ml). The mixture was diluted with
hexane (100 ml) and filtered. The collected solid was washed with diethyl

25  ether (2 x 25 ml), then water (100 ml), then dissolved in dichloromethane
(300 ml) and methanol (20 ml), washed with saturated aqueous NaCl (100
ml), dried (Na2SQ4), and evaporated in vacuo to leave 9.72 g (98%) of the
title compound as a pale brown solid; 1H NMR (360 MHz, CDCls) & 0.36
(9H, s), 7.07 (1H, 8), 7.20 (1H, dd, J = 11.7 and 8.2 Hz), 7.30 (1H, t, J = 7.6

30 Hz), 7.55 (1H, m), 8.00 (1H, br s), 8.07 (1H, td, J = 7.7 and 1.8 Hz), 9.19
(1H, br s); MS (ES*) m/e 339/341 [MH]*, 217/219 [M~COC¢H F+2H]*.
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108 G e I G e o
11_11192; 2dEmb G4 40 ml, 0.303 mmol) was added dropwise after 40, 70 and 110 min,
respectively. The mixture was stirred at <~70°C for a further 40 min, then
partitioned between saturated aqueous NaHCO3 (20 ml) and
dichloromethane (40 ml). The aqueous layer was extracted with more
dichloromethane (2 x 30 ml), and the combined organic extracts were dried
10  (NagSO4) and evaporated in vacuo. The residue was purified by flash
chromatography (silica gel, 2% MeOH/CH:Cly) to give 0.1249 g (52%) of
the title compound as a white solid; m.p. 154-162°C (CH2Cle-EtOAc-
hexane); 'H NMR (400 MHz, DMSO-d¢) 6 1.60 (1H, m), 1.96 (1H, m), 2.51
(2H, m), 2.86 (2H, m), 3.78 (3H, s), 5.55 (2H, s), 7.46 (1H, t, J = 7.8 Hyz),
15 7.50 (1H, t, J = 9.8 Hz), 7.70 (1H, m), 7.93 (1H, m), 7.94 (1H, s), 8.59 (1H,
d, J = 3.0 Hz); MS (ES*) m/e 398 [MH}*, 378 [M-HF+H]*. Anal. Found C,
57.61; H, 4.18; N, 24.47%. C19H17F2N-7O requires C, 57.43; H, 4.31; N,
24.67%.

20 EXAMPLE 26

7-Cyclobutyl-3-(2-fluorophenvl)-6-(2-methvl-2 H-pvrazol-3-ylmethoxy)-
1.2 4-triazolo{4,3-blpyridazine

This compound was prepared using the procedure described in
25  Example 1 Step c) with (2-methyl-2H-pyrazol-3-yl)methanol (prepared
using the conditions described in EP-A-91130) used instead of (2-methyl-
2H-1,2,4-triazol-3-yl)methanol. Data for the title compound: m.p. 184-
186°C; 1H NMR (360 MHz, DMSO) 6 1.80 (1H, m), 1.99 (1H, m), 2.21 (4H,
m), 3.57 (1H, m), 3.80 (3H, s), 5.39 (2H, s), 6.29 (1H, s), 7.37 (1H, s), 7.48
30 (2H, m), 7.64 (1H, m), 7.96 (1H, m), 8.18 (1H, s); MS (ES*) m/e 379 [MH]*.
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a) 7-Bromo-6-chloro-3-(2-fluorophenyl)-1,2.4-triazolo[4.3-b
Tetrabutylammonium difluorotriphenylstannate (6.8 g, 10.8 mmol)

was added to a suspension of 6-chloro-3-(2-fluorophenyl)-7-(trimethylsilyl)-
1,2,4-triazolo[4,3-b]pyridazine (3.17 g, 9.88 mmol), prepared as in Example

10 25 Step ¢), and 1,2-dibromotetrafluoroethane (6.0 ml, 50 mmol) in
anhydrous THF (75 ml) and the mixture was stirred at room temperature
under nitrogen for 18 h. The mixture was diluted with dichloromethane
(100 ml), filtered and the filtrate was concentrated. Flash column
chromatography on silica gel, eluting with 50-100% EtOAc-hexane, gave 7-

15  bromo-6-chloro-3-(2-fluorophenyl)-1,2,4-triazolo[4,3-b]pyridazine (2.84 g,
88%) as an off-white solid; 'H NMR (360 MHz, CDCls) § 7.31 (1H, dd, J =
10 and 10 Hz), 7.36 (1H, ddd, J = 8, 8 and 1 Hz), 7.57-7.63 (1H, m), 7.87
(1H, ddd, J =7, 7 and 2 Hz), 8.49 (1H, s); MS (ES*) m/e 327/329/331
[MH]*.

20

b) 7-Bromo-3-(2-fluorophenyl)-6-(2-methyl-2H-1,2 4-triazol-3-

Imethoxy)-1.2 4-triazolo[4,3-b]pyridazine
A solution of potassium bis(trimethylsilyl)amide in toluene (16.8 ml,
0.5M, 8.4 mmol) was added to a stirred solution of (2-methyl-2H-1,2,4-

25  triazol-3-yl)methanol (0.95 g, 8.4 mmol) in anhydrous THF (30 ml) at room
temperature under nitrogen. After 20 min the suspension was cooled to
0°C and a suspension of 7-bromo-6-chloro-3-(2-fluorophenyl)-1,2,4-
triazolo[4,3-b]pyridazine (2.28 g, 6.96 mmol) in anhydrous THF (100 m])
was added dropwise. The mixture was stirred for 3 h at 0°C then poured

30 into ice-water (400 ml), diluted with saturated aqueous ammonium

chloride (100 ml) and extracted with dichloromethane-methanol (9:1, 3 x



10(1999#: 1 ;p; {Y7./11Y": 110988& ()-2Z! ~Y: ! 10%& ()-1!Y:110% /& ()-|

Y:110% /& ()-1 @109 ()-! @ 109&' () - p; &<=D=%8&>' >(><>}rg\ =!I L 109%& ()- 10 10
10210%& () - Y*s! 10%4C& ()-11Y*s! 10% / & ()-I-5¥-: 11091 & () - Z<>, ng\—l
Y@ ! 109%& ()-Y! Y@!10983& ()-Y!' Y@! 10%8s8s& ()-Y! Y 109%& ()-!Y! 10%*& ()-1~Y!
109884 () - AOBBCCoDDzX6g\ =!'1 Yf /- 109%&' ()-2Z! Yf/-

10%88& () - ZY9' ! liPaklY, ) PheY&xth A8 i@ Bried (NYES QO Y t6)edZd ndred{d¥h {r&itdd. - ZDDDDDf E
*FG:GP1II|10%3&'(21 Ipl 1109%& ()-!1110%& ( -I~||10W@/&'U%}ésg 10%&-2 10 10
10FG@HHx |1 | JJ} [ Flrsh|cytumn ghgmatography orpsificeel) elnang wty 36

1098 )G ) 0 oS AN AP (1 1055

&?%é){l/g ()- anl\/@g?diJggaF& M;dx'y@'o?l@-‘%’ﬂﬁﬁolél)ﬁl %}f&i‘iﬂ@%ﬁue(()l 48 g, 52%) as a
' t ' VR mMt& 109& () -nFRRSTTTT P: ' | @&! 109
& s9 10((%)&. (P-Z vl ooéosoh(d) MR (360 I\gl z, CDCls) 8 3. 9§ (3H s), §54 (21—? o @L 10%mm

100 @! 109&' ()-! % | @& ' T opP; Lt .94 109 Z'f, 9!

Love ()21 10%&%&1 210 % 1 HETS: 4 T oY) KR ‘7%9/?%)

& ()-! X 10%& ( )cmz mz'%\sa \IFE [498-1'=1001 004 001 LOIORLK) o, 8. 41LQH IMEK | 109

O-r '10%?&' -F'{ "110%

AOMh_ 3 A<QGe! | (S @3/&4@)1/49@ () m k9! 10%&' ()-m 10% & ()-VY!

10%&' ()-Ys10%&' ()- JbbcdeezX6QG=!!!x| & 10%*& ()-!1& 10%*& ()-!nl & 10% / &

O-'"1&10% & ()-1110%& ()-9!'1!110%& ()-9eeeeef gUggxY: 11 YI0%&' ()- 10%& ()-3

109%&' () -f 1A%k (9)- &1 0P, 2-Dilmet¥lHrd3i)-3- (2: ﬂuomphenvl) 6-(2-methyl-2H-1,2.4-

10**gghiheh~hha?xY: | ! I L\ 109& ;& )
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0 1
s10%##& () - s 10(@1%1)(& 5\6 E un(Rer nitrogen. After 5 min, neopentyl iodide (1.0 ml, 7.5

15  mmol) was added. The mixture was stirred for 2.5 h to give a grey-green

milky solution. A mixture of 7-bromo-3-(2-fluorophenyl)-6-(2-methyl-2H-
1,2,4-triazol-3-ylmethoxy)-1,2,4-triazolo[4,3-b]pyridazine (0.35 g, 0.866
mmol), tri-2-furylphosphine (0.08 g, 40 mol %) and
tris(dibenzylideneacetone)dipalladium(O) (0.04 g, 5 mol %) in anhydrous
20 DMTF (2 ml) was stirred at 50°C under nitrogen for 15 min followed by
addition of the solution of organozinc reagent via syringe. After 2.5 h, the
mixture was cooled, poured into water (100 ml) and extracted with
dichloromethane (2 x 50 ml). The extracts were dried (Na2SOy), filtered
and concentrated. Flash column chromatography on silica gel, eluting
25  with 2% methanol-dichloromethane, gave a brown solid that was
recrystallised from ethyl acetate-diethyl cther to give 7-(2,2-
dimethylpropyl)-3-(2-fluorophenyl)-6-(2-methyl-2H-1,2,4-triazol-3-
ylmethoxy)-1,2,4-triazolo[4,3-b]pyridazine (0.199 g, 58%) as a beige
powder; 'H NMR (360 MHz, CDCls)  0.96 (9H, s), 2.61 (2H, s), 3.83 (3H,
30 s), 5.47 (2H, s), 7.28 (1H, dd, J = 10 and 10 Hz), 7.36 (1H, dd, /=8 and 8
Hz), 7.56-7.62 (1H, m), 7.83 (1H, s), 7.86 (1H, dd, J = 8 and 8 Hz), 7.90
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3-(2-FluorophenvD-7-(2-methvlpro

vimethoxy)-1,2.4-triazolo[4,3-blpyridazine

This compound was prepared using the procedure described in
Example 27 Step ¢) with 1-iodo-2-methylpropane used instead of neopentyl
10  iodide. Data for the title compound: m.p. 134-136°C (EtOAc); 1H NMR
(360 MHgz, CDCls) 6 0.97 (6H, d, J = 7 Hz), 1.92-2.60 (1H, m), 2.54 (2H, 4,
J =1THz), 3.84 (3H, s), 5.49 (2H, s), 7.25-7.30 (1H, m), 7.36 (1H, dd, J= 8
and 8 Hz), 7.56-7.62 (1H, m), 7.83 (1H, s), 7.83-7.87 (1H, m), 7.89 (1H, s);
MS (ES*) m/e 382 [MH]*. Anal. Found C, 59.66; H, 5.39; N, 25.56%.
15  Ci9H20FN-O requires C, 59.83; H, 5.29; N, 24.71%.

EXAMPLE 29

3-(2-Fluoropheny)D)-7-(8-methylbutyl)-6-(2-methyl-2H-1.2 4-triazol-3-
20  vimethoxvy)-1,2.4-triazolo[4,3-blpyridazine

This compound was prepared using the procedure described in

Example 27 Step ¢) with 1-iodo-3-methylbutane used instead of neopentyl
1iodide. Data for the title compound: m.p. 103-105°C (EtOAc); 'H NMR
(360 MHz, CDCls) 6 0.95 (6H, d, J = 6 Hz), 1.15-1.57 (2H, m), 1.61-1.70

25 (1H, m), 2.66 (2H, dd, J= 8 and 8 Hz), 3.85 (3H, s), 5.50 (2H, s), 7.24-7.30
(1H, m), 7.35 (1H, dd, J = 7 and 7 Hz), 7.52-7.60 (1H, m), 7.82-7.86 (1H,
m), 7.85 (1H, s), 7.89 (1H, s); MS (ES*) m/e 396 [MH]*. Anal. Found C,
60.56; H, 5.61%. C20H22FN7O requires C, 60.75; H, 5.61%.
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a) 3-(2-Fluorophenyl)-7-iodo-6-(2-methyl-2H-1,2.4-triazol-3-

vimethoxy)-1.2 4-triazolo{4,3-blpyridazine

A solution of 6-chloro-3-(2-fluorophenyl)-7-(trimethylsilyl)-1,2,4-
triazolo[4,3-b]pyridazine (5.0 g, 15.6 mmol), prepared as in Example 25
Step ¢), and 1,2-diiodoethane (14 g, 50 mmol) in anhydrous THF (150 ml)
was added via cannula to a stirred suspension of tris(dimethylamino)-
sulfur (trimethylsilyl)difluoride (5.0 g, 18 mmol) in anhydrous THF (200
ml) at room temperature under nitrogen. After 18 h, the mixture was
diluted with dichloromethane (400 ml) and washed sequentially with
water (300 ml) and brine (200 ml). The organic layer was dried (Na2SOy),
filtered and concentrated. Flash column chromatography on silica gel,
eluting with 3% methanol-dichloromethane, gave crude 6-chloro-3-(2-
fluorophenyl)-7-iodo-1,2,4-triazolo[4,3-blpyridazine (3.54 g) as a dark
brown solid. This was subjected to the conditions described in Example 27
Step b) to give 3-(2-fluorophenyl)-7-iodo-6-(2-methyl-2H-1,2,4-triazol-3-
ylmethoxy)-1,2,4-triazolo[4,3-b]pyridazine (1.32 g, 19% over two steps) as a
yellow solid; 1H NMR (360 MHz, CDCls) 6 3.97 (3H, s), 5.51 (2H, s), 7.28
(1H, dd, J = 8 and 8 Hz), 7.37 (1H, dd, J = 8 and 8 Hz), 7.56-7.64 (1H, m),
7.86 (1H, ddd, J =7, 7 and 1 Hz), 7.90 (1H, s), 8.68 (1H, s); MS (ES*) m/e
452 [MH]*.

b) 7-Cyclopentylmethyl-3-(2-fluorophenyl)-6-(2-methyl-2H-1,2.4-
triazol-3-vimethoxy)-1,2.4-triazolo[4.3-blpyridazine

This compound was prepared using the procedure described in
Example 27 Step c) with cyclopentylmethyl iodide used instcad of
neopentyl iodide and 3-(2-fluorophenyl)-7-iodo-6-(2-methyl-2H-1,2 4-

)-f

10m
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1094 1& ()-:Y( 10b}ﬁ}@)(3@3rw24j¢@@131@ 1.38-5.289%3d: py. 1.36-1.74 (4H, m), 1.76-1.86

5 (2H, m), 2.16-2.28 (1H, m), 2.66 (2H, d, J = 7 Hz), 3.84 (3H, s), 5.49 (2H, s),
7.25-7.30 (1H, m), 7.36 (1H, dd, J = 7 and 7 Hz), 7.50-7.60 (1H, m), 7.82-
7.86 (2H, m), 7.89 (1H, s); MS (ES*) m/e 382 [MH]*. Anal. Found C, 60.85;
H, 5.38%. C21H22FN70 + 0.4H20 requires C, 60.83; H, 5.54%.

10 EXAMPLE 31

7-(3-Benzyloxycyclobutyl)-3-(2-fluorophenyl)-6-(2-methvl-2H-1.2 4-triazol-

3-vimethoxy)-1,2.4-triazolo[4.3-blpyridazine

15 a) c15-3-Benzyloxy-1-hydroxycyclobutane

A mixture of 3-benzyloxycyclobutan-1-one (0.92 g, 5.22 mmol)

(Ogura et al_., Bull. Chem. Soc. Jpn., 1984, 57, 1637-1642) and sodium
borohydrid;e (0.20 g, 5.29 mmol) in ethanol (15 m}) was stirred at room
temperature for 3.5 h. The mixture was filtered, washing with ethanol,

20  and the filtrate was concentrated. Filtration through a plug of silica,
eluting with ethy! acetate, gave cis-3-benzyloxy-1-hydroxycyclobutane
(0.854 g, 92%) as a colourless oil; tH NMR (250 MHz, CDCls) § 1.75-2.00
(2H, m), 2.65-2.79 (2H, m), 3.62 (1H, qn, J = 7 Hz), 3.90 (1H, broad qn, J =
7 Hz), 4.41 (2H, s), 7.23-7.47 (5H, m).

25

b) cis-3-Benzyloxy-1-methanesulfonyloxycyclobutane

Methanesulfonyl chloride (0.44 ml, 5.7 mmol) was added dropwise

to a stirred solution of cis-3-benzyloxy-1-hydroxycyclobutane (0.85 ¢, 4.77
mmol) and triethylamine (1.0 ml, 7.2 mmol) in dry dichloromethane (15
30 ml) at 0°C under nitrogen. The white suspension was stirred at 0°C for

1.5 h then poured into water (50 ml) and extracted with dichloromethane
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to give cis-3-benzyloxy-1-methanesulfonyloxycyclobutane (1.27 g, 100%) as
a yellow oil; 1TH NMR (250 MHz, CDCls) § 2.26-2.39 (2H, m), 2.77-2.91 (2H,

5 m), 2.97 (3H, s), 3.74 (1H, qn, J =7 Hz), 4.42 (2H, s), 4.68 (1H, qn, J =7
Hz), 7.26-7.42 (6H, m).

c) trans-3-Benzyloxy-1-iodocyclobutane

A solution of cis-3-benzyloxy-1-methanesulfonyloxycyclobutane

10 (1.25 g, 4.8 mmol) and sodium iodide (2.16 g, 14.4 mmol) in dry acetone (20
ml) was refluxed under nitrogen for 3.5 days. The mixture was cooled and
diluted with diethyl ether (150 ml). The suspension was filtered and the
filtrate was concentrated. The residue was dissolved in ethyl acetate and
filtered through a plug of silica gel, eluting with ethyl acetate to give

15  trans-3-benzyloxy-1-iodocyclobutane (1.19 g, 86%) as an orange oil; 1H
NMR (250 MHz, CDCls) 6 2.54-2.65 (2H, m), 2.94-3.04 (2H, m), 3.85-4.06
(2H, m), 4.40 (2H, s), 7.26-7.38 (5H, m).

d) 7-(3-Benzyloxvcyclobutyl)-3-(2-fluorophenyl)-6-(2-methv]-2H-1.2 4.

20 triazol-3-yvlmethoxy)-1,2.4-triazolo[4.3-blpyridazine

This compound was prepared using the procedure described in

Example 27 Step ¢) with trans-3-benzyloxy-1-iodocyclobutane used instead
of neopentyl iodide. The compound was isolated by preparative thin layer
chromatography, eluting with 5% methanol-dichloromethane, then a

25 second preparative thin layer chromatography, eluting with 2% ethanol-
cthyl acetate, and trituration with diethyl ether to give a 2.3:1 mixture of
trans:cis isomers; 1H NMR (360 MHz, CDCls) § 2.00-2.10 and 2.18-2.26
(2H, m), 2.28-2.38 and 2.34-2.42 (2H, m), 3.00-3.10 and 3.68-3.78 (1H, m),
3.80 and 3.81 (3H, s), 4.02-4.22 (1H, m), 4.46 and 4.47 (2H, s), 5.46 and

30 5.47 (2H, s), 7.24-7.37 (TH, m), 7.56-7.60 (1H, m), 7.80-7.91 (3H, m); MS
(ES*) m/e 486 [MH]".



F4° 109 ()- 210%& ()-4\z[<bCl 10109%& ()- 109%& ()-!  10%& ()-!T 10% ()-!
109& () - MLOY%& () - 0qdEbC! 109$109& ()-"- 109& ()-!

109& ()-109& ()-!109%& ()-F109%& ()-h}[<1C 12 July 2002
102109& ()-!0s*mLOYAl Al & () - 9! 0s* mLOY& () 3Dt 4s* MLOYR ()-9 ' : 10% () - %s! 109%&
' ()-96vdEC! 101! 109& ()-m pl ! 109& ()-m ! 10%& ()-1!! 10%& ()-| s109& ()-m 10
10VN@JIWX6EC! 10! 4 109%& ()- OTL09& ()-!79*109& ()-!@'109%& ()-'yl!10%

& ()-1~1110%& ()-2zxY7! 10!1+F MLOY& ()-

- 10%8 () - f 10%18 () - MLO%Y&! () - S&10%ME 0 10 R A?xY7! 10!!+

f10%r8' ()- 10%r&' ()- 10%r&' ()- 10%r&' (7= ® ()-!OF MLOY%K& () - $0aBxY7!
1011 +94 10%1& ()- $10%& ()- |"S10%m& ()-!P 10%&' ()-G

F410%m&' 10%&!
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5  ylmethoxvy)-1,2 4-triazolo[4.3-blpvridazine

A mixture of 7-(3-benzyloxycyclobutyl)-3-(2-fluorophenyl)-6-(2-

methyl-2H-1,2,4-triazol-3-ylmethoxy)-1,2,4-triazolo[4,3-b]pyridazine (0.04
g, 0.082 mmol), excess ammonium formate (1.0 g), formic acid (1 ml) and
10% palladium on carbon (0.10 g) was stirred at 60°C under nitrogen for

10 18 h, then cooled and concentrated. The residue was diluted with
dichloromethane (20 ml) and washed with brine (20 ml). The organic layer
was dried (Na2SOy), filtered and concentrated. Preparative thin layer
chromatogaphy on silica gel, eluting with 10% methanol-dichloromethane,
gave recovered 7-(3-benzyloxycyblobutyl)-B-(Z-ﬂuorophenyl)-6-(2-methyl-

15 2H-1,2,4-triazol-3-ylmethoxy)-1,2,4-triazolo[4,3-b]pyridazine (0.016 g,
40%) and 3-(2-fluorophenyl)-7-(3-hydroxycyclobutyl)-6-(2-methyl-2H-1,2,4-
triazol-3-ylmethoxy)-1,2,4-triazolo[4,3-b]pyridazine (0.009 g, 28%) as a
white solid, a 3:1 mixture of trans:cis isomers; 'H NMR (360 MHz, CDCls)
5 2.08-2.18, 2.36-2.56 and 2.70-2.84 (4H, m), 3.00-3.08 and 3.70-3.78 (1H,

20  m), 3.82 (3H, s), 4.36-4.40 and 4.44-4.58 (1H, m), 5.47 (2H, s), 7.24-7.32
(1H, m), 7.43-7.40 (1H, m), 7.54-7.60 (1H, m), 7.82-7.96 (3H, m); MS (ES*)
m/e 396 [MH]*.

EXAMPLES 33 & 34

25
blpyridazine
30 Diethylaminosulfur trifluoride (0.025 ml, 0.17 mmol) was added

dropwise at -78°C to a stirred solution of 3-(2-fluorophenyl)-7-(3-
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1001t 1109 () - 'thidzdl¥¥d4,3-b]pyridazine (0.033 g, 0.083 mmol) in dry dichloromethane (3
& ()-1t110%€ ()-11t} 10%h& ()L~ 1 100 { z% (100 ()ob )2 o1 1015109 ()-
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5  .78°C for a further 1.25 h then warmed to 0°C over 10 min and quenched
by the addition of methanol (2 ml). The mixture was diluted with water
(20 ml) and extracted with dichloromethane (2 x 20 ml). The extracts were
dricd (Nag2SOy), filtered and concentrated. Preparative thin layer
chromatography on silica gel, eluting with 5% methanol-dichloromethane,
10  gave two products. The less polar material was 7-(1-fluorobut-3-enyl)-3-(2-
fluorophenyl)-6-(2-methyl-2H-1,2,4-triazol-3-ylmethoxy)-1,2,4-triazolo[4,3-
blpyridazine (0.0023 g, 7%); tH NMR (400 MHz, CDCls) & 2.59-2.87 (2H,
m), 3.85 (8H, s), 5.13 (1H, d, J = 18 Hz), 5.16 (1H, d, J = 10 Hz), 5.30 (2H,
s), 5.49 (1H, d, J = 13 Hz), 5.54 (1H, d, J = 13 Hz), 5.64-5.85 (2H, m), 7.29
15 (1H, ddd, J =8, 8 and 1 Hz), 7.35-7.40 (1H, m), 7.55-7.62 (1H, m), 7.84
(1H, dd, J = 8 and 8 Hz), 7.80 (1H, s), 8.15 (1H, s); MS (ES*) m/e 398
[MH]J*. The more polar material was 7-(3-fluorocyclobutyl)-3-(2-
fluorophenyl)-6-(2-methyl-2H-1,2,4-triazol-3-ylmethoxy)-1,2,4-triazolo[4, 3-
blpyridazine (0.0014 g, 4%) as a 1:1 mixture of trans:cis isomers; *H NMR
20 (400 MHz, CDCl3) 6 2.25-3.10 (4H, m), 3.81 and 3.82 (3H, s), 4.13-4.75 (1H,
m), 4.96-56.27 (1H, m), 5.48 and 5.49 (2H, s), 7.26-7.30 (1H, m), 7.36 (1H,
ddd, J = 8, 8 and 1 Hz), 7.565-7.60 (1H, m), 7.79-7.91 (3H, m); MS (ES*) m/e
398 [MH]*.

25 EXAMPLE 35

trifluoromethyl-1,2 4-triazolo{4,3-bjpyridazine
Iodotrifluoromethane (2.0 g, 10 mmol) was bubbled through a

30  solution of 7-bromo-3-(2-fluorophenyl)-6-(2-methyl-2H-1,2,4-triazol-3-
ylmethoxy)-1,2,4-triazolo[4,3-b]pyridazine (0.10 g, 0.25 mmol) in dry DMF
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was stirred in a sealed tube at 80°C for 18 The mixture was cooled,

diluted with dichloromethane (50 ml) and filtered. The filtrate was

5  washed with water (50 ml), then dried (NasSQ,), filtered and concentrated.
Preparative thin layer chromatography, eluting with 3% methanol-
dichloromethane, gave 3-(2-fluorophenyl)-6-(2-methyl-2H-1,2,4-triazol-3-
ylmethoxy)-7-trifluoromethyl-1,2,4-triazolo[4,3-b]pyridazine (0.0061 g, 6%)
as a pale yellow solid; m.p. 123-126°C; 'H NMR (360 MHz, CDCls) & 3.92

10 (3H, s), 5.60 (2H, s), 7.31 (1H, dd, J = 8 and 8 Hz), 7.40 (1H, dd, J = 8 and

8 Hz), 7.56-7.64 (1H, m), 7.86-7.94 (2H, m), 8.50 (1H, s); MS (ES+*) m/e 393
[MH]*.

EXAMPLE 36

3-(2-Fluorophenv])-7-(4-methvltetrahyvdropyran-4-v1)-6-(2-methvl-2 H-1.2 .4-
triazol-3-ylmethoxy)-1.2.4-triazolo{4,3-blpyridazine

a) 4-Methvyltetrahydropyran-4-carboxvlic acid
20 nButyllithium (21.1 ml, 33.8 mmol, 1.6 M in hexanes) was added

dropwise over 10 minutes to a stirred solution of diisopropylamine (4.7 ml,
33.8 mmol) in anhydrous tetrahydrofuran (40 ml) under an atmosphere of
nitrogen at <10°C. Upon addition, tetrahydropyran-4-carboxylic acid (J.
Am. Chem. Soc., 1993, 115, 8407) was added in anhydrous

25  tetrahydrofuran (20 ml) under nitrogen at <5°C. The mixture was stirred
at room temperature for one hour after which methyl iodide (2.4 ml, 38.4
mmol) was added dropwise at <56°C. The resultant solution was stirred at
<5°C for 30 minutes, allowed to warm to room temperature and stirred for
a further 3.5 days. The solvent was removed by evaporation and the

30  residue dissolved in dichloromethane (100 ml) and 2N hydrochloric acid
(100 ml) added. The aqueous layer was extracted with dichloromethane (3
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ml), brine (100 ml), dried (MgSOy4), filtered and evaporated to yield the
title product (1.4 g) which was used in the next step without purification.

Data for the title compound: 'H NMR (250 MHz, CDCls) 8 1.00 (3H, s),
1.47-1.58 (2H, m), 2.06-2.11 (2H, m), 3.49-3.60 (2H, m), 3.78-3.86 (2H, m).

b) 3-(2-Fluorophenyl)-7-(4-methvltetrahydropyran-4-y1)-6-(2-methyl-
2H-1.2.4-triazol-3-vlmethoxy)-1,2.4-triazolo[4,3-blpyridazine

This compound was prepared using the procedure described in
Example 1, Steps a), b) and c) using 4-methyltetrahydropyran-4-carboxylic
acid instead of cyclobutane carboxylic acid in Step a). Data for the title
compound: m.p. = 191°C; 1H NMR (360 MHz, CDCls) 6 1.46 (3H, s), 1.89-
1.94 (2H, m), 2.07-2.15 (2H, m), 3.73-3.79 (TH, m), 5.51 (2H, s), 7.28-7.30
(1H, m), 7.36 (1H, t, J = 7.6 Hz), 7.57 (1H, m), 7.84 (1H, m), 7.88 (1H, s),
7.95 (1H, s); MS (ES*) m/e 424 [MH]*; Anal. Found: C, 59.40; H, 5.11; N,
23.13%. C21H22FN703 requires: C, 59.57; H, 5.24; N, 23.15%.

EXAMPLE 37

3-(2-Fluorophenyl)-7-(4-methyltetrahvdropyran-4-yl)-6-(1-methyl-1H-1.2 4-

triazol-3-ylmethoxy)-1.2 4-triazolo[4,3-b]pyridazine

This compound was prepared using the procedure described in
Example 1, Steps a), b) and ¢) using 4-methyltetrahydropyran-4-carboxylic
acid (prepared using the conditions described in Example 36, Step a))
instead of cyclobutane carboxylic acid in Step a) and (1-methyl-1H-1,2,4-
triazol-3-yl)methanol (prepared using the conditions described in EP-A-
421210) instead of (2-methyl-2H-1,2 4-triazol-3-yl)methanol in Step c).
Data for the title compound: m.p. = 154°C; 'H NMR (250 MHz, CDCls) &
1.46 (3H, s), 1.93-1.99 (2H, m), 2.09-2.20 (2H, m), 3.77-3.80 (4H, m), 3.93
(3H, s), 5.44 (2H, s), 7.23-7.37 (2H, m), 7.49-7.58 (1H, m), 7.91 (1H, s), 7.97

-10% h& ()-Y Lz10% h& ()-Y s10%

¢ ()-B, dE_@F Y #22Quy0000Q) - Y
10% h& ()-10% h& ()-Y 10% h& ()-s 10% h& ()-,/"6dE_@F s-,
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EXAMPLES 38 & 39

5
7-(4,4-Difluoro-1-methylcyclohexyl)-3-(2-fluorophenyl)-6-(2-methyl-2H-
1.2.4-triazol-3-ylmethoxv)-1,2.4-triazolo{4.3-blpyridazine and 7-(4-fluoro-1-
methyleyclohex-3-enyl)-3-(2-fluorophenyl)-6-(2-methyl-2H-1,2 4-triazol-3-
ylmethoxy)-1,2.4-triazolo[4,3-b]pyridazine
10

a) 3.6-Dichloro-4-(1-methyl-4-oxocyvclohexyDpyridazine

This compound was prepared using the procedure described in
Example 1, Step a) using 1-methyl-4-oxocyclohexane carboxylic acid (Aust.
J. Chem., 1970, 23, 1005) instead of cyclobutane carboxylic acid. Data for
15  the title compound: tH NMR (360 MHz, CDCls) § 1.63 (3H, s), 2.23-2.38
(4H, m), 2.46-2.55 (4H, m), 7.51 (1H, s); MS (ES*) m/e 261 [MH]*.

b) 3,6-Dichloro-4-(4.4-difluoro-1-methylcyclohexyl)pyridazine and 3.6-

dichloro-4-(4-fluoro-1-methylcyclohex-3-enyl)pyridazine

20 A solution of diethylaminosulfur trifluoride (1.2 ml, 9.13 mmol) in
anhydrous dichloromethane (60 ml) under an atmosphere of nitrogen at
-78°C was added to a solution of 3,6-dichloro-4-(1-methyl-4-oxocyclohexyl)-
pyridazine (1.08 g, 4.15 mmol) in anhydrous dichloromethane (140 ml)
under nitrogen at -78°C. The reaction mixture was allowed to warm to

25  room temperature slowly and was stirred for 5.5 days. The reaction
mixture was poured onto saturated sodium bicarbonate and ice (250 ml),
separated and the aqueous layer was extracted with dichloromethane (2 x
50 ml), organic layers were combined, washed with brine (250 ml), dried
MgSO0y), filtered and evaporated to yield the crude product which was

30 purified by chromatography on silica gel eluting with 0%—20% ethyl

acetate/hexane to give the title compounds (0.82 g, 70%) as a mixture in
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2H-1,2.4-triazo}-3-ylmethoxy)-1,2.4-triazolo{4,3-b]lpyridazine and 7-(4-

fluoro-1-methylcyclohex-3-enyl)-3-(2-fluorophenyl)-6-(2-methyl-2H-1.2 4-

triazol-3-ylmethoxv)-1,2 4-triazolo[4.3-blpyridazine

The title compounds were prepared using the procedure described in

10 Example 1, Steps b) and c¢) using a mixture of 3,6-dichloro-4-(4,4-difluoro-
1-methylcyclohexyl)pyridazine and 3,6-dichloro-4-(4-fluoro-1-methyl-
cyclohex-3-enyl)pyridazine instead of 3,6-dichloro-4-cyclobutylpyridazine
in Step b). The compounds were separated by HPLC. Data for 7-(4,4-
difluoro-1-methylcyclohexyl)-3-(2-fluorophenyl)-6-(2-methyl-2H-1,2 4-

15  triazol-3-ylmethoxy)-1,2,4-triazolo[4,3-b]pyridazine: m.p. = 135°C; 1H
NMR (250 MHz, CDCl3) 6 1.42 (3H, s), 1.82-2.08 (6H, m), 2.16-2.34 (2H,
m), 3.78 (8H, s), 5.53 (2H, s), 7.25-7.40 (2H, m), 7.58 (1H, m), 7.84 (1H, m),
7.89 (1H, s), 8.02 (1H, s); MS (ES*) m/e 458 [MH]*; Anal. Found: C,
55.36; H, 5.00; N, 18.96%. CzoH22F3N70.0.5 EtOAc.1.0 H30 requires: C,

20 55.48; H, 5.43; N, 18.87%. Data for 7-(4-fluoro-1-methylcyclohex-3-enyl)-3-
(2-fluorophenyl)-6-(2-methyl-2H-1,2,4-triazol-3-ylmethoxy)-1,2,4-
triazolo[4,3-b]pyridazine: m.p. = 175°C; 'H NMR (360 MHz, CDCls) § 1.41
(3H, s), 1.76-1.98 (2H, m), 2.18-2.58 (4H, m), 3.78 (3H, s), 5.21-5.26 (1H,
m), 5.53 (2H, s), 7.26-7.38 (2H, m), 7.54-7.59 (1H, m), 7.84 (1H, m), 7.89

25 (1H, s), 7.95 (1H, s); MS (ES*) m/c 438 [MH]}".

EXAMPLE 40

30

Ro



| +1 1098 ()- !'+110%i& ()- | (L10% ()-!s!10% ()-Y 10%: ()-Vacj HCl 1

10! s! 10%0U& () -nf 10% U& ()-:10% U& ()-1 10% U& ()-! &10% U U& ()- 10

10a’ zX6HCI 1 101 D(110% & ()- ! (! 10%& ()- A$ 10% U U& ()-y : 1Q%ulyR00p- | p@
10% U U& ()-Z!6s!10% ( (& ()-mErPCI1 101 DX110% !SyS 10%& ()-910% h& () -G
10UU 10UU 10UU! e(! 109AJU& ()- ! (!110%-& ()- E+s#tzX6PCl1 10!y# 110% & ()-

This compound was prepared using the procedure desecribed in

Example 38, Steps a), b) and c¢) using (1-methyl-1H-1,2,4-triazol-3-yl)-
methanol (prepared using the conditions described in EP-A-421210)
instead of (2-methyl-2H-1,2 4-triazol-3-yl)methanol in Step ¢). Data for

5  the title compound: m.p. = 193°C; TH NMR (360 MHz, CDCls) § 1.43 (3H,
s), 1.88-2.12 (6H, m), 2.26-2.39 (2H, m), 3.92 (3H, s), 5.45 (2H, s), 7.24-7.35
(2H, m), 7.561-7.56 (1H, m), 7.94 (1H, m), 7.97 (1H, s), 8.04 (1H, s); MS
(ES*) m/e 458 [MH]*; Anal. Found: C, 57.84; H, 4.75; N, 21.07%.
Ca22H22FsN70 requires: C, 57.76; H, 4.85; N, 21.43%.

10
EXAMPLE 41
3-(2-Fluorophenvl)-6-(2-methyl-2H-1,2.4-triazol-3-vimethoxv)-7-(3-
oxocvelobutyD)-1,2.4-triazolo[4,3-blpyridazine
15

a) 7-(3-Benzyloxyeyclobutyl)-6-chloro-3-(2-fluorophenyl)-1,2.4-

triazolo[4,3-blpyridazine
This compound was prepared in a similar manner to that described

for Example 1, Steps a) and b) using 3-benzyloxycyclobutane carboxylic
20  acid (Collect. Czech, Chem. Commun., 1982, 47, 2440) instead of

cyclobutane carboxylic acid. Data for the title compound: *H NMR (360

MHz, CDCls), cis and trans isomers present in 58:1 ratio, § 2.06-2.51 (2H,

m), 2.63-2.91 (2H, m), 3.13-3.25 (1H, m), 3.81-4.25 (1H, m), 4.50 (2H, s),

7.28-7.36 (TH, m), 7.54-7.61 (1H, m), 7.88 (1H, m), 7.97 and 8.03 (1H, 2s);
25 MS (ES*) m/e 409 (MH}*.

b) 7-(3-Benzyvloxyeyelobutyl)-3-(2-fluorophenyl)-1,2.4-triazolo[4,3-
blpyridazin-6-one
4N Sodium hydroxide (3 ml, 12 mmol) was added to a solution of 7-

30  (3-benzyloxycyclobutyl)-6-chloro-3-(2-fluorophenyl)-1,2,4-triazolo[4,3-
blpyridazine (0.98 g, 2.4 mmol) in 1,4-dioxane (30 ml) and water (8 ml),
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resultant solid collected by filtration, washed with water (50 ml), followed

by diethyl ether (50 ml) and dried under vacuum at 100°C for 18 hours.

Data for the title compound: 'H NMR (400 MHz, CDCly), cis and trans

isomers present in 4:1 ratio, § 1.95-2.03 (1.6H, m), 2.31-2.38 (0.4H, m),
2.50-2.56 (0.4H, m), 2.68-2.76 (1.6, m), 3.05-3.13 (1H, m), 3.65-3.73 (0.2H,

m), 4.06-4.15 (0.8H, m), 4.46 (2H, s), 6.80-6.87 (2H, m), 7.22-7.37 (6H, m),

10  7.55-7.61 (1H, m), 7.63 (0.8H, m), 7.68 (0.2H, s); MS (ES*) m/e 391 [MH]*.

[

c) 3-(2-Fluorophenyl)-7-(3-hydroxycvclobutyl)-1,2.4-triazolo[4,3-

blpyridazin-6-one

Formic acid (8 ml) was added to a solution of 7-(3-benzyloxy-

15  cyclobutyl)-3-(2-fluorophenyl)-1,2,4-triazolo[4,3-b]pyridazin-6-one (0.64 g,
1.64 mmol) and ammonium formate (1.034 g, 16.4 mmol) in methanol (40
ml). The solution was flushed with nitrogen and 10% palladium on carbon
(0.3 g) was added. The resulting solution wag stirred under an
atmosphere of nitrogen for 2 hours at 60°C. The reaction was cooled,

20 filtered, and concentrated under vacuum. The residuc was purified by
chromatography on silica using 0-10% methanol/dichloromethane as
eluent to give the required product as a white solid. Data for the title
compound: 'H NMR (360 MHz, DMSO), cis and trans isomers present in
5.5:1 ratio, 6 1.89-1.98 (1.7H, m), 2.21-2.29 (0.3H, m), 2.40-2.48 (0.3H, m),

25  2.55-2.65 (1.7H, m), 2.88-3.00 (1H, m), 4.06-4.14 (0.85H, m), 4.20-4.30
(0.15H, m), 7.38-7.47 (2H, m), 7.60-7.65 (1H, m), 7.80-7.85 (1H, m), 7.97
(0.85H, s), 8.12 (0.15H, s); MS (ES*) m/e 301 [MH]}*.
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5  1in acetone (50 ml) dropwise, until excess was present (red colour

remained). The reaction was then stirred for 2 hours before isopropanol
was added until the blue colour remained and no excess chromic acid was
present. Water (50 ml) was added and the aqueous layer extracted with
ethyl acetate (4 x 50 ml), organic layers were combined, washed with brine
10 (50 ml), dried MgSOQy), filtered and concentrated to give the desired

product as a white solid. Data for the title compound: TH NMR (360 MHz,
DMSO0) 6 3.41 (2H, s), 3.43 (2H, s), 3.73-3.78 (1H, m), 7.42-7.50 (2H, m),
7.64-7.72 (1H, m), 7.83-7.88 (1H, m), 8.38 (1H, s); MS (ES*) m/e 299 [MH]*.

15 @) 3-(2-Fluorophenyl)-6-(2-methyl-2H-1.2 4-triazol-3-ylmethoxy)-7-(3-

oxocyclobutyl)-1,2.4-triazolo[4,3-blpyridazine
Sodium hydride (60% dispersion in oil, 62 mg, 1.54 mmol) was

added to a stirred solution of 3-(2-fluorophenyl)-7-(3-oxocyclobutyl)-1,2,4-
triazolo{4,3-b]pyridazin-6-one (0.23 g, 0.7 mmol) in anhydrous

20  N,N-dimethylformamide (5 ml), and heated to 80°C under an atmosphere
of nitrogen for 0.5 hours. The solution was allowed to cool before addition
of 5-chloromethyl-1-methyl-1H-1,2,4-triazole monohydrochloride (prepared
using the conditions described in EP-A-170073) (0.14 g, 0.85 mmol). The
reaction was then heated to 80°C, under an atmosphere of nitrogen, for 18

25  hours. The solution was allowed to cool, concentrated and the residue was
purified by chromatography on silica using 0-5%
methanol/dichloromethane as eluent to give the required product as a
white solid. Data for the title compound: 'H NMR (360 MHz, CDCls) &
3.29-3.38 (2H, m), 3.45-3.56 (2H, m), 3.73-3.82 (4H, m), 5.52 (2H, s), 7.26-

30 7.31 (1H, m), 7.85-7.39 (1H, m), 7.56-7.60 (1H, m), 7.81-7.85 (1H, m), 7.88
(1H, s), 7.98 (1H, s); MS (ES*) m/e 394 [MH]*.
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A solution of dlethylammosulfur trifluoride (0.074 ml, 0.56 mmol) in

anhydrous dichloromethane (6 ml) under nitrogen at -78°C was added to a
solution of 3-(2-fluorophenyl)-6-(2-methyl-2H-1,2,4-triazol-3-ylmethoxy)-7-
(3-oxocyclobutyl)-1,2,4-triazolo[4,3-b]pyridazine (0.1 g, 0.254 mmol) in

10  anhydrous dichloromethane (14 ml) under nitrogen at -78°C. The reaction
mixture was allowed to warm to room temperature slowly and stirred for 4
days. The reaction had nol gone to completion; thus a further 0.037 ml of
diethylaminosulfur trifluoride (0.28 mmol) was added at -78°C. After a
further 2 days at room temperature there was still starting material

15  remaining; thus a further 0.074 ml of diethylaminosulfur trifluoride (0.56
mmol) was added at -78°C. Thus a total of 5.5 eq of diethylaminosulfur
trifluoride was added over a 10-day period. The solution was added to
saturated sodium bicarbonate and ice (25 ml), separated and the aqueous
layer was extracted with dichloromethane (2 x 25 ml), organic layers were

20  combined, washed with brine (25 ml), dried MgSQOy), filtered and
evaporated. The residue was purified by chromatography on silica gel
eluting with 0%—5% methanol/dichloromethane and recrystallised from
ethyl acetate/ischexane to give the title compound as a pale orange solid.
Data for the title compound: m.p. = 178°C; 'H NMR (400 MHz, CDCls) §

25  2.70-2.78 (2H, m), 3.00-3.07 (2H, m), 3.47-3.50 (1H, m), 3.80 (3H, s), 5.50
(2H, s), 7.25-7.30 (1H, m), 7.34-7.38 (1H, m), 7.56-7.59 (1H, m), 7.80-7.85
(1H, m), 7.89 (1H, s), 7.90 (1H, s); MS (ES*) m/e 416 [MH]*; Anal. Found:
C, 55.55; H, 3.99; N, 23.37%. C19H16F3N-O requires: C, 54.94; H, 3.88; N,
23.60%.

30
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(tetrahydrofur-2-v1)-1,2 4-triazolof4.3-b]pyridazine

5 This compound was prepared using the procedures described in
Example 1 Steps a), b) and c¢) using tetrahydro-2-furoic acid instead of
cyclobutane carboxylic acid 1n Step a). Data for the title compound: m.p.
136-139°C; 'H NMR (360 MHz, CDCl3) 6 1.77 (1H, m), 1.98 (2H, m), 2.42
(1H, m), 3.82 (8H, s), 3.98 (1H, q, J = 7.1 & 15.4 Hz), 4.15 (1H, m), 5.01

10 (1H,t, J=6.3 Hz), 5.51 (2H, q, J = 13.1 & 22.0 Hz), 7.25-7.38 (2H, m), 7.55
(1H, m), 7.85 (1H, m), 7.89 (1H, s), 8.18 (1H, s); MS (ES*) m/e 396 [MH]*.

EXAMPLE 44

15 7-(3-FluorophenyD)-3-(2-fluorophenyl)-6-(2-methyl-2H-1.2 4-triazol-3-

vimethoxv)-1,2.4-triazolo[4.3-b]pyridazine

A stirred mixture of 7-bromo-3-(2-fluorophenyl)-6-(2-methyl-2H-
1,2,4-triazol-3-ylmethoxy)-1,2,4-triazolo{4,3-b]pyridazine (50.2 mg, 0.124
mmol), 3-fluorobenzencboronic acid (24.7 mg, 0.177 mmol), potassium

20 phosphate (74.1 mg, 0.339 mmol), and tetrakis(triphenylphosphine)-
palladium(0) (11.5 mg, 0.00995 mmol) in anhydrous DMF (3 ml) was
degassed by evaporating and refilling the flask with nitrogen four times,
then heated at 100°C under nitrogen for 14.5 h. The mixture was
partitioned between ethyl acetate (20 ml) and brine (15 ml). The aqueous

25  layer was further extracted with ethyl acetate (2 x 20 ml) and the
combined organic extracts were evaporated in vacuo. The residue was
purified by flash chromatography (silica gel, 2% McOH/CH,Cls) to afford
18.1 mg (35%) of the title compound as a white solid: m.p. 204-206°C
(CH2Cl2-EtOAc-hexane); 'H NMR (360 MHz, CDCl;) & 3.70 (3H, s), 5.54

30 (2H, s), 7.18 (1H, m), 7.28-7.40 (4H, m), 7.46 (1H, m), 7.58 (1H, m), 7.86
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1. A compound of formula I, or a pharmaccutically acceptable
salt thereof:
5
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wherein

Z represents trifluoromethyl, 2-methylpropyl, 2,2-dimethylpropyl,
3-methylbutyl, 1-fluorobut-3-enyl, cyclobutyl, 1-methylcyclobutyl,

10 1-fluorocyclobutyl, 3-fluorocyclobutyl, 3,3-difluorocyclobutyl, 3-
hydroxycyclobutyl, 3-benzyloxycyclobutyl, 3-oxocyclobutyl,
1-methylcyclohexyl, 4,4-difluoro-1-methylcyclohexyl, cyclopentylmethyl, 4-
fluorocyclohex-3-enyl, 3-fluorophenyl, tetrahydrofur-2-yl, pyrrolidin-1-yi,
4-methyltetrahydropyran-4-yl or thien-2-yl;

15 R! represents hydrogen or fluoro; and

R2? represents methyl-isoxazolyl, methyl-pyrazolyl, methyl-
imidazolyl, benzimidazolyl or methyl-triazolyl;
provided that, when Z represents 1-methylcyclobutyl, R! is hydrogen and
R2 represents 1-methyl-1H-1,2,4-triazol-3-yl or 2-methyl-2H-1,2,4-triazol-
20  3-y], then the fluorine atom is not at the 2-position of the phenyl ring.

2. A compound as claimed in claim 1 wherein Z represents
cyclobutyl.
25 3. A compound as claimed in claim 1 or claim 2 wherein R2

represents a ring of structure (a), (b), (c), (d), (e), () or (g):
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where the asterisk * denotes the point of attachment of the ring to the

remainder of the molecule.

4. A compound as claimed 1n claim 3 wherein R2 represents a

ring of structure (g) as depicted in claim 3.

5. A compound as claimed in claim 1 represented by formula

10 IIA, and pharmaceutically acceptable salts thereof:

N—N
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wherein R! 1s as defined in claim 1; and
R3 is as defined in claim 5.
10
7. A compound as claimed in claim 5 or claim 6 wherein R3

represents hydrogen.

8. A compound selected from:

15 7-cyclobutyl-3-(2-fluorophenyl)-6-(2-methyl-2H-1,2,4-triazol-3-ylmethoxy)-
1,2,4-triazolo[4,3-b]pyridazine;
7-cyclobutyl-3-(2-fluorophenyl)-6-(1-methyl-1H-1,2,4-triazol-3-ylmethoxy)-
1,2,4-triazolo[4,3-b]pyridazing;
7-cyclobutyl-3-(3-fluorophenyl)-6-(2-methyl-2H-1,2,4-triazol-3-ylmethoxy)-

20  1,2,4-triazolo[4,3-b]pyridazine;
7-cyclobutyl-3-(4-fluorophenyl)-6-(2-methyl-2H-1,2,4-triazol-3-ylmethoxy)-
1,2,4-triazolo[4,3-b]pyridazine;
7-cyclobutyl-3-(2,4-difluorophenyl)-6-(2-methyl-2H-1,2,4-triazol-3-
ylmethoxy)-1,2,4-triazolo[4,3-b]pyridazine;
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5 7-cyclobutyl-3-(3,4-difluorophenyl)-6-(2-methyl-211-1,2,4-triazol-3-
ylmethoxy)-1,2,4-triazolo[4,3-b]pyridazine;
7-cyclobutyl-3-(2,3-difluorophenyl)-6-(2-methyl-2H-1,2 4-triazol-3-
ylmethoxy)-1,2,4-triazolo[4,3-b]pyridazine;
7-cyclobutyl-3-(2,6-diflucrophenyl)-6-(2-methyl-2H-1,2 4-triazol-3-

10  ylmethoxy)-1,2,4-triazolo{4,3-b]pyridazine;
7-cyclobutyl-3-(2,5-difluorophenyl)-6-(2-methyl-2H-1,2, 4-triazol-3-
ylmethoxy)-1,2,4-tr1azolo[4,3-b]pyridazine;
3-(2,4-difluorophenyl)-7-(1-methylcyclohexyl)-6-(2-methyl-2H-1,2,4-triazol-
3-ylmethoxy)-1,2,4-triazolo{4,3-b]pyridazine;

15  3-(2,4-difluorophenyl)-7-(1-methylcyclohexyl)-6-(1-methyl-1H-1,2,4-triazol-
3-ylmethoxy)-1,2,4-trazolo[4,3-b]pyridazine;
7-cyclobutyl-3-(2-fluorophenyl)-6-(1-methyl-1H-pyrazol-3-ylmethoxy)-1,2.4-
triazolo[4,3-b]pyridazine;
7-cyclobutyl-3-(2-fluorophenyl)-6-(5-methylisoxazol-3-ylmethoxv)-1,2.4-

20  triazolo[4,3-b]pyridazine;
7-cyclobutyl-3-(2-fluorophenyl)-6-(1-methyl-1H-imidazol-2-ylmethoxy)-

1,2 4-triazolo[4,3-b]pyridazine;
7-cyclobutyl-3-(2-fluorophenyl)-6-(4-methyl-4H-1,2,4-triazol-3-ylmethoxy)-
1,2,4-triazolo[4,3-b}pyridazine;

25  3-(2-fluorophenyl)-G-(2-methyl-2H-1,2,4-triazol-3-vlmethoxy)-7-(thien-2-
y1)-1,2,4-triazolo[4,3-b]pyridazine;
3-(2,4-difluorophenyl)-6-(2-methyl-2H-1,2,4-triazol-3-ylmethoxy)-7-(thien-
2-y1)-1,2,4-tnnazolo[4,3-b]pyridazine;
6-(1H-benzimidazol-2-ylmethoxy)-7-cyclobutyl-3-(2,4-difluorophenyl)-1,2,4-

30 triazolo[4,3-b]pyridazine;



11 @

109& () - Bf 109& ()-1 @MLOY& ()-!!109& ()-!y! 109& ()-!~! 109%x& () - b7Kz[ PE; 1!
10 10 10/ 10%& ()-m ~/ 10%& ()-m & 10%@& ()- Y!' & 109KK& ()-WJ@@OZ&O%- B

A Capx~ @1 1010%68' ()- 410%&' ()-!10% & ()-3 10< 10< 10<

LT0%<& ()-L10%& ()-,} 72~ @1! 10: 1098 () -
£ 10968 () - | I'SLT 109 () -M}Lf 109& () - M S1006& ()- f100& () -, oFdE~_@ 1!
103 & F10%:8 ( $@atndskagrqphepybefs@-methylidldd dtnpaoleky methoxy)-7-

V10968 () P8 KijEr @ LOITOIG L)1l SRR A, | 1076 () - +m096s: (- F
3-(2,4-difluorophenyl)-6-(1-methyl-1£1-1,2,4-tr1azol-3-ylmethoxy)-7-
(pyrrolidin-1-y1)-1,2 4-triazolo[4,3-b]pyridazine;

5 3-(2-fluorophenyl)-6-(1-methyl-177-1,2,4-1r1azol-3-ylmethoxy)-7-(pyrrolidin-
1-y1)-1,2,4-triazolo[4,3-b]pyridazine;
7-cyclobutyl-3-(2-fluorophenyl)-6-(1-methyl-1H-imidazol-4-ylmethoxy)-
1,2,4-triazolo[4,3-b]pyridazine;
7-(1-fluorocyclobutyl)-3-(2-fluorophenyl)-6-(2-methyl-2H-1,2,4-triazol-3-

10  ylmethoxy)-1,2,4-triazolo{4,3-b]pyridazine;
7-cyclobutyl-3-(2-fluorophenyl)-6-(2-methyl-2H-pyrazol-3-ylmethoxy)-1,2,4-
triazolo[4,3-b]pyridazine;

and pharmaccutically acceptable salts thereof.

15 9. A compound selected from:
7-(2,2-dimethylpropyl)-3-(2-fluorophenyl)-6-(2-methyl-2H-1,2,4-triazol-3-
ylmethoxy)-1,2,4-triazolo[4,3-b]pyridazine;
3-(2-fluorophenyl)-7-(2-methylpropyl)-6-(2-methyl-2H-1,2,4-triazol-3-
ylmethoxy)-1,2,4-triazolo{4,3-b]pyridazine;

20  3-(2-fluorophenyl)-7-(3-methylbutyl)-6-(2-methyl-2H-1,2,4-triazol-3-
ylmethoxy)-1,2,4-triazolo[4,3-b]pyridazine;
7-cyclopentylmethyl-3-(2-fluorophenyl)-6-(2-methyl-2H-1,2,4-triazol-3-
ylmethoxy)-1,2,4-triazolo[4,3-b]pyridazine;
7-(3-benzyloxycyclobutyl)-3-(2-fluorophenyl)-6-(2-methyl-2H-1,2,4-triazol-

25  3-ylmethoxy)-1,2,4-triazolo[4,3-blpyridazine;
3-(2-fluorophenyl)-7-(3-hydroxycyclobutyl)-6-(2-methyl-2H-1,2,4-triazol-3-
ylmethoxy)-1,2,4-triazolo[4,3-blpyridazine;
7-(1-fluorobut-3-enyl)-3-(2-fluorophenyl)-6-(2-methyl-2H-1,2,4-triazol-3-
ylmethoxy)-1,2,4-triazolo[4,3-b]pyridazine;

30  7-(3-fluorocyclobutyl)-3-(2-fluorophenyl)-6-(2-methyl-2H-1,2,4-triazol-3-
ylmethoxy)-1,2,4-triazolo[4,3-b]pyridazine;



11 10 910%m& ()--! O9LO09NFNF& ()--y#10%m& ()- s10%f & ()- 10G 10G 10GY
f510%c& () - #GRhj nz[<_@ 1! ‘

" 10%18 () - &10%& () - S10%m8 () - ! F- 109%>& ()| F- 10%m& ()-!  OmDhdy )02 9zX6_@
11y) 109%k& () - !kOy) 10%}&' ()- 1.y)109& ()- !$g10%m& ()- z!

10%mg! ()-le%r& () : 111 SML0%&' () -y! HY10%. L& ()-L10%& ()-3 10m 10m

10m510%r&'()-' @«h .
109 () - f mL0o%&" -5 10 /&é%lz Iélégzr}i%%ggh 2 S ) To04 | & () -
ogHWUB-\ : 121omﬂ@)ndm&wym%(tmzmbm bwﬂaﬁw@e I nl &M 109 * &' () -

6l &M 109%°P& "109& ( 12 % Y& 109%& 109 () -
ol &M 109PP& () and phar%geuglcalﬁfbacccep%/alb gqa ts zhem(())f & ()-910%& ()- 910%: ()

5 10. A compound selected from:
3-(2-fluorophenyl)-7-(4-methyltetrahydropyran-4-y1)-6-(2-methyl-2H-1,2. 4-
triazol-3-ylmethoxy)-1,2,4-triazolo[4,3-b]pyridazine;
3-(2-fluorophenyl)-7-(4-methyltetrahydropyran-4-yl)-6-(1-methyl-1H-1,2 4-
triazol-3-ylmethoxy)-1,2,4-triazolo[4,3-b]pyridazine;

10  7-(4,4-difluoro-1-methylcyclohexyl)-3-(2-fluorophenyl)-6-(2-methyl-2 H-
1,2,4-tr1azol-3-ylmethoxy)-1,2,4-triazolo{4,3-blpyridazine;
7-(4-fluoro-1-methylcyclohex-3-enyl)-3-(2-fluorophenyl)-6-(2-methyl-2 H-
1,2,4-triazol-3-ylmethoxy)-1,2,4-triazolo[4,3-b]pyridazine;
7-(4,4-difluoro-1-methylcyclohexyl)-3-(2-fluorophenyl)-6-(1-methyl-1 H-

15 1,2,4-triazol-3-ylmethoxy)-1,2,4-triazolo[4,3-b]lpyridazine;
3-(2-fluorophenyl)-6-(2-methyl-2771-1,2,4-triazol-3-ylmethoxy)-7-(3-
oxocyclobutyl)-1,2,4-triazolo[4,3-blpyridazine;
7-(8,3-difluorocyclobutyl)-3-(2-fluorophenyl)-6-(2-methyl-2H-1,2,4-triazol-3-
ylmethoxy)-1,2,4-triazolo[4,3-b]lpyridazine;

20  3-(2-fluorophenyl)-6-(2-methyl-2H-1,2,4-triazol-3-ylmethoxy)-7-
(tetrahydrofur-2-yl)-1,2,4-triazolo[4,3-blpyridazine;
7-(3-fluorophenyl)-3-(2-fluorophenyl)-6-(2-methyl-2H-1,2,4-triazol-3-
ylmethoxy)-1,2,4-triazolo[4,3-blpyridazine;
and pharmaceutically acceptable salts thereof.

25

11. A pharmaceutical composition comprising a compound of
formula I as defined in claim 1 or a pharmaceutically acceptable salt

thereof in association with a pharmaceutically acceptable carrier.



10X 10X 10X2109X& () - $eB dEbC 12F %40%& ()- 10%& () -
109 ()-Y '109% ()-10%& ()- Y10%& () " 4dEbC
12110%&' ()-LO10%& ()-.,10%&k ()-F-f 109%& ( - &109%&' () - &10%&' ()120keEy 2002
109 ()-m 10%7& () - rri 910%&' ()- 10 10 1 iF3| 109 () - vWMX6PC 1!'y' 110% |
[& ()-Yly 109& ()-!~ly
0 (- 0 0
EII'_O /8{%/@5/‘&.( ) ()- ! glsigégf&}‘g )- Ngg?lgl]i%)/&é Zom%%nlcpﬁclgmgg& 111 any &he of claims 1 to 10
1088!} /| 10988&Fdy)thl vhad U¥@e (Of a' rhdd18&hnént AL 1S4 trhe A OJ4d/0) pl?é\lféntlon
10% ()-2Z2!'t 109%& ()-Z& 109%& ()-!X& 10%& ()- -10%& ()-3a?14 1 10! .10% ()-
& 10%&' () - &GlO@@a’(”jlﬁﬁGlO%&' ()-110%& ()-Z't!'10% ()-Z>@gH4 1 10! YlO%&' ()-
t 109 ()-GLOY%& ()-10%& ()-910%& ()- 10 10L#&@BH4 1 10! &10%& () -
109 ()- Y109 ()- VY109 ()-3109%& ()-! 109%& ()-}"?H4 1
10y#10%&' ()5 #nlO0%&' (3 - | #TDh&/&s€ pf d e PO ) s tlaOfed & )y BAOSREIG)mE 110

for the manufacture of a medicament for the treatment and/or prevention

of convulsions.

14. A process for the preparation of a compound as claimed in

10  claim 1, which comprises:

(A) reacting a compound of formula IIT with a compound of formula

IV:
N—N ;
j :
| N R®— CH,—OH
~N 1
7 R
Ll
15 [480)) av)

wherein Z, R! and R? are as defined in claim 1, and L! represents a
suitable leaving group; or
(B) reacting a compound of formula XI (or its 1,2,4-triazolo[4,3-

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

N—N
;N F
N 9
- r?— CH,—L’
_N
Z Rr!

OH

(XD (X11)
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suitable leaving group; or

(C) reacting a compound of formula Z-COzH with a compound of

5 formula XIII:

—~N
J N :
N
! I
=N B
O—CH,— R’

(XIIT)

wherein Z, R! and R? are as defined in claim 1; in the presence of silver

10  nitrate and ammonium persulphate; or

(D) reacting a compound of formula XIV with a compound of

N—N
/ \>\L‘1 F.
LN
=N M
Z

Rl

formula XV:

X1V) 0:4%)
15
wherein Z, R! and R2 are as defined 1n claim 1, M represents -B(OH)z or
-Sn(Alk)s in which Alk represents a Ci.¢ alkyl group, and L represents a
suitable leaving group; in the presence of a transition metal catalyst; or
(E) reacting a compound of formula XVII:

20
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wherein R! and R? are as defined in claim 1; with a fluorinating agent; or

(F) reacting a compound of formula XVIII:

~

Z-Z

HO 0— CH,— R’

(XVIII)

wherein R! and R? are as defined in claim 1; with a fluorinating agent; or
(G) reacting a compound of formula I wherein Z represents
10  3-oxocyclobutyl with a fluorinating agent; or

(H) hydrogenolysis of a compound of formula XXI:
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15  wherein R! and R? are as defined in claim 1; or
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(D) reacting a compound of formula XXII with a compound of

formula XXIII.

N-N F
[\
| N | Z2—E
5 ~N R]
0~ CH,—R’
(XXII) (XXII1)

wherein Z, R! and R? arc as defined in claim 1, L% represents a suitable
leaving group, and I represents -B(OH)2 or the residue of an organozinc
reagen(; in the presence of a transition metal catalyst; or

(J) reacting a compound of formula XXII as defined above with

10 iodotrifluoromethane.



