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PCT/ GB97/ 01946 SUBSTI TUTED TRI AZOLO PYRI DAZI NE DERI VATI VES AS

LI GANDS FOR_GABA RECEPTORS The present invention relates to

a class of Y%t ed triazolo- 5 pyridazine derivati veBCHGBTBI%hei r

use in therapy. Mre particularly, this I nvention is concerned with

substituted 1,2,4-triazol o[ 4, 3-b] pyri dazi ne derivatives which are

ligands for GABAA receptors and are therefore useful in the t her apy
g NEVES A

of del eterious nmeRUBSEITUEED TRIAZOLO-PYH
I nhibitory neurotransmtter QARNE ' 3 g (GABA) are
divided into two nmain cl asses: AR Whi ch are nenbers
of- the ligand-gated i on channel superfam ly; and (2) GABA[ err]
receptors, which may be menbers of the G protein |inked receptor
superfanily. Since Thepresent iobbitioneladesitp anttissiofisabsGAd triazolos ecept or

subunits re clo ed t nunber of, knqwn menbers of the 15 mammal i an
famly has gr AP AP E’@ﬁw(e&%?datosﬁ’&%}l?%m therapyy é\flﬁﬁe Barticnlazly, this

t hree y subuni; b er. subunl ts
remain to be d&1 gggggfxgg%o%‘?\f%%gw}%%ﬁ%ﬁt&& 2%% 4r% %ZO? %H\sz
Al t hough know dettixeatixfest wrhiahi a{@rhgixyds)fortGl&B%%é‘eﬁt%@Qharar@‘ﬂi@refore famly
represents a hugE ste&eg rward |n our understanding of this ligand- 20

ul

gated ion chartf€ erpgy@ fdgletesipupmesrtakstatepe diversity is still at

| t d_t hat b t
Subunit and ay “Soceblghr WEE AN IR R e A of’ errl
form ng ajdul |a}tnmobutyf1b.| eld ABAFABA IVEESPIb t% Qﬁ?@ﬂs?{ : | VT ALY

transfecti ng cDNAs . into cells. As indicated above ﬁl t
al so exists, b‘acenf@rw%b@htarénnymrs Df)tl& hizama- gat(etdemn ¢harﬁﬁﬂ%preefaﬁﬂﬂp;r
popul ati ons. St udi.es of r siz and vi syalisatign_ b
electron mecr (%‘éio&%)/ GABAB I5 LR 1058 Wh EF{V %@ B¢ ‘B‘f“?ﬁeﬁn ed

li gand- gat ed irepegtbaRapbrihaily. Y8ince thetfﬁ%t BBNNsee&%ﬁ Ef&%?&&él GAEAS 1N

pentameric form The sel ection of | east one one [err nd
one [err] submac&ptﬁrsnbunrtepeenemloreed)thethumbeenf khbwvﬂnbmbeﬁ‘@ ofthe possible

exi st enc f nor e t%}I1l % E)]é'a&fent arrerl subunj t conbi nati ons.
Nor eover h| mammahan fam § 5% £, %%Pt(ﬁﬁr&ﬁ“bumts three B subunits,
three y subunits and one & subunit). It may be that further subunits

remain to be discovered; however, none has been reported since 1993.

Although knowledge of the diversity of the GABA4 receptor gene
family represents a huge step forward in our understanding of this ligand-

20 gated ion channel, insight into the extent of subtype diversity is still at an
early stage. It has been indicated that an « subunit, a B subunit and a Y
subunit constitute the minimum requirement for forming a fully
functional GABA4 receptor expressed by transiently transfecting cDNAs
into cells. As indicated above, a  subunit also exists, but is present only

25  to a minor extent in GABAA receptor populations.

Studies of receptor size and visualisation by electron microscopy
conclude that, like other members of the ligand-gated ion channel family,
the native GABAA receptor exists in pentameric form. The selection of at
least one a, one B and one y subunit from a repertoire of thirteen allows for

30  the possible existence of more than 10,000 pentameric subunit

combinations. Moreover, this calculation overlooks the additional
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arrangenent of subunits around the ion channel had no constraints

(i.e. therewowglodsshe 120 possi bl e variants for a receps@rcaemiofcd of
five different subunits). Rec@p't or subtype assenblies which do
exi st include, anpongst many 5 others, [err]l[err]2y2, a2[err]2/3[err]2,

[err]3[err]2/3, [err]2[err]l, [err]5[err][err]2/3, a6lerr]2, [err]6[err]

and [err]4[er rﬂermutationsmtma%e%@smé ip&retﬂrahggméﬂt be&hbhinftdbuni t are
present in nost areas of the brain and are thought to account for

over 40% of Gasanndddepporchanmel had no domstraintsSilet Yipereannbdbei k20 pessibleni ng
are thought to account for

2 d 3 buni t tivel .
bbout - 269% ah VBT IBRBARCHERBSOTROPY of e fHESTeRt SuBlBishe. acsonbi | oo
containing an [ err]Re&RbPbibEpe a‘“s’é@%%ﬁg%mch do eﬂéﬁ%eirﬁ&g%%qn%%ﬁbw

hi ppocanpus and cortex and aré thought t represe

receptors 5n tdtherstalf2y2, a2p2/3y2, ciSfiy248, a2Pyil abpByWB,006HY2y cBBsANd KagEN
GABAA receptors is the . presence of a nunber of nodulatory sites, one
of which is tHRmbtspe assambiies ceptaiainsm o subunjt sre presens iBInbstrateag ofi t e

IS the nost ex I%rﬁ%d thgt hﬁ PQ'SABAA relcfeptor m)odul atory sites, and is
the site thr oﬁgﬁ i gnd are thopght £o account fox ower40% o GHABAs avceplors in

t emazepam exer, I K ; ' . B
receptor gene t#‘g%'g?'y ,Sﬁ;e’ﬁ%rgﬁszec?dﬂi)%%segﬁntghﬁn%% %Jlu(r?\gilér%ng‘f&eg]g%sgé C%el-y

historically subdhsughtté ateintfos ibbyPe5% £7d 1PAbMRIZBAL recePibrs i thasi s
of radioligand binding studies., The BZl subt yge has been shown to be

phar macol Hyi capty Sabtyne pesamblescaparnngaress subvoitpriesixpgessed  t he
[err]1 subunit i g conbi %at.i 38 .t h %é%ﬁr r% gubuni t and [&{Pr] . This is the
nost aBiRATENEARY AR MR SYPRICATIRES, HRA CoTEX jandle twdght §0r epr esent

al most f}@bieé&tamou@[a%@f Gma@,f Péc%ﬁg&[steigﬁ]hg{rak.“- 25 Two ot her

maj or popul atiohs are the [err]2[err]2 a err] 2/ 3 subtypes.

Toget her these consA chatacteyiptio properey wf allflurdve G AASAR oécepherds ttdle
GABA[ err] receptor repertqire, .Pharmacol ogically this conbination
appears to bePTresencea gy Frediatory sitesy ope ohwhads Isfde previ ously by

R L T
of these subt yfiehe GasBAistieeeritor modulatory sites, and is the site through which
anxiolytic drugs such as diazepam and temazepam exert their effect.
Before the cloning of the GABA4 receptor gene family, the benzodiazepine
binding site was historically subdivided into two subtypes, BZ1 and BZ2,
20  on the basis of radioligand binding studies. The BZ1 subtype has been
shown to be pharmacologically equivalent to a GABAA receptor comprising
the o1 subunit in combination with a B subunit and y2. This is the most
abundant GABAA receptor subtype, and is believed to represent almost
half of all GABAAa receptors in the brain.
25 Two other major populations are the a2By2 and «3By2/3 subtypes.

Together these constitute approximately a further 35% of the total GABA,
receptor repertoire. Pharmacologically this combination appears to be
equivalent to the BZ2 subtype as defined previously by radioligand
binding, although the BZ2 subtype may also include certain ad-containing
30  subtype assemblies. The physiological role of these subtypes has hitherto
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PCT/ GB97/ 01946 been uncl ear because no sufficiently selective
agoni sts or _antagoni sts were known. It is now believed
that agents “¥@PMShs Bz agonists at [err]lgerr]2, [err]2[er ACI/GBY7019460;
[err]3[err]2 subunits will possess desirable anxiolytic properties.
Conpounds 5 whi ch are nodul ators of the benzodi azepi ne binding site of
t he GABAA receﬁ)tor by acting as BZ agonists are referred to

herei nafter asbeepmmglear beca“ﬁ%é‘@rﬁ"éﬁ"’é@ébﬁ selectiveragondbtssml antrigonistiBiee
recept or agoni ih%wﬁigpi dem and zolpidemare clinically prescribed as
hypnoti c agent S5, "suggesti ng that at | east sone of the sedation
associ ated wi th knowpinswYelieled €hae ki : . WeYet-To)
site is nediated through GABAA recept g?éwsq&l&gg%srn?g‘lcérﬁ%s%s@ I eir)r%’)fe%l’@
subuni t. Accor dr ugBy2 subunits ovillspabseexidédindbl&ABidolytic propSEedY. OCoAFPRUNIES
whi ch bind nore effectively to the [err]2 and/or [err]3 subunit t han
to [err]l I whickhereaqedidatorsofghe benrodinzepinedinditgsite ofitke CABAR

ity t l.on. ts which t. I St 15
"nver oo agont st bEor BY Artide ach SR Bignty ittt lvuiatdfon ap SR AA
hypnosi s réc@pesda fonibay }Fheatgp@bﬁcﬁvg C%Aolr?;AA recept&éﬁn?&g%g@@?g? gléptGhe

present invention, being selective |Iigand rece

therefore of usspiderheetclinidaliynpreansbed apBpedticAigents, sug%sﬁn&%hia@ta?é of
di sorders of the central ervaus_ system Such disorders 2 I nCl ude

anxi ety di sor dieast samerpfike sgdationiasse@ated with bnownamxielytic drugs which

agor aphobiya, a ' i: i 81.0r u. ni.c .dj Wer ani nal and

ot her phoblf%as ig(gc(r:i UQI nggé\(yg‘g{ﬂ%%ﬂggofsa%e&b%é%ggf?/‘ég-}l:gfﬁ éF%“eeng%%r der,
stress di sor de¢entaigingdibegx Poshwiit aWvebtdinglid iffsdohsiddred thdt eAPaL. and
generalized or substance-induced anxiety disorder; neuroses; convulsions;
25 i grai ne; rexaptateagazdstiswehich landahare effexividy $o the x2exalor &3 subunit

si ngl e- epi sode or recurrent nmjor depressive disorder, dysthymc

di sorder, bi pothan to ghvill be effegtivg iy the tratmentipf anyiety witna reduiced hyni ¢
di sorder. o ln -A-2741763,,,and in, US.Patents 4, 260Q, 755,

4,260, 756 and pmpens&f?’égf,ggi% ?e‘;? 10m. 8150 gamits Mhich ats aukigonsts or
1,2,-4-tri agol ofndeBsedd PoMibelazl @E ndBht bdQhyRYEY 8 ribi.ch igh! €
useful as anxiolytic %)g/rfant S. Thgﬁ% coyrrlggunds rdescr isgggtl?}r} 0%%%@%%763
and in US Pat eraused 360] Agbnisns

The compounds of the present invention, being selective ligands for
GABAA receptors, are therefore of use in the treatment 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; and depressive or bipolar disorders, for example single-episode
or recurrent major depressive disorder, dysthymic disorder, bipolar I and
bipolar II manic disorders, and cyclothymic disorder.
In DE-A-2741763, and in US Patents 4,260,755, 4,260,756 and
4,654,343, are described various classes of 1,2,4-triazolo[4,3-b]pyridazine
30  derivatives which are alleged to be useful as anxiolytic agents. The

compounds described in DE-A-2741763 and in US Patents 4,260,755 and
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PCT/ GB97/ 01946 4,654, 343 possess a phenyl substituent at the
6- position of the triazol o- pyri dazine ring system The conpounds
descri bed wo ¢®4Bs% ent 4, 260, 756, magnwhi | e, possess BCHEBOT/HA4S |

noi ety at the 6- or 8-position. In none of t hese publicati ons,
however, is there any disclosure or suggestion of 1,2,4- 5

triazol o] 4, 3-b] pyri dazi ne derivatives wherein the substituent at the

6- posi ti on i s4@84848 pobdussughhenydisubstityeht akek epygrRiveddihe triazolo-
EP- A- 0085840 and EP- A- 0134946 describe related series of 1,2, 4-

triazol of 3, 4- RYBISARNGIMESYSEAMy Aihe camppinds describediad)s Patent 45260,756,

antianxi ety actiVvit ' [ r p estion in
10 “oither ofiaiktus BIRKE » tebichry B o ChRTE 8010, TSR
triazolo-  thegdpliBlieRidis, howevey,Skeherd 4Ry distlosul6 br lsuBEbatsRbE 1)2 4-

The present invention provides a class of triazol o-pyridazine

derivativés whriakoloptSddpyridsrinelerivativisghereindhe substituantratothe GABAA
receptor subtypes...The conpoun i n,accordange with the present 15

i nvention havé'%ﬂoﬁf‘? Pﬁﬁa[cgeﬁgﬁ}"f%ﬁ?%%Elyﬁ-}fékﬁ‘t?’fbjgfﬂa%?}%r [err]3
subunit of the hu $APN I.§ 4 ayention
may di spl ay %1?2 g?gsect Ive Eﬁ%ﬂ?ﬁ@ﬁ%ﬁfﬁﬁé@%ﬁ /etl).iretg[ogr]!r'?%3»41
subunit than tratble[3 dralphtlsalbaimietderivativesDebichaduleystatdibtcpogsessds of t he
invention wll exhibit funcgtiopal selectivioi% in terns of a selective
efficacy for EREAXIYAGIVIES EQBENeY. there i Be disclasure NOE@NYTUEEesEOBUR ¢ .

11 gands. i ngrhehoh dREEERpLiCH A Bp M P bk mloRig i eriquol ) 51 VP

subuni t, phthahiziserieg systdrhavidh say chhee fubeibhgditei nbel ow, of 100 nM or
| ess, typically of 50 nMor, less, and ideally of 10 nMor |ess. The
conmpounds in 25 MMHBE1%%1W@W%%FI@§§Oﬁivaﬁﬂgéé@sdaeﬁm?east a

To- fol 6, “sel olePyAbyessvichStes? dishadble 0t BYBNARBI Nt Me bBHAL P,
rel ative to thecdpbf blbGedNiThe ddaneids ©0aGROdYISce with thefiireBedt €

unselective in terns of their binding affinity for the [err]2 and/or
[err]3 sufuni inventien have gootaffimity ps Ligandsifer theoglans/ened syhysdtofsheni n

te)r: ﬁi g?t SCOp%u% L Qg%ﬁréle}%ggéptiogvﬂteic%%posh%cdg o%%ﬁsoi%gg%ti\gnl llgagediisrglaa?rl y
PCT/ GB97/ 01946nore effective binding to the «2 and/or a3 subunit than to the a1 subunit.
Desirably, the compounds of the invention will exhibit functional
selectivity in terms of a selective efficacy for the a2 and/or a3 subunit
20 relative to the al subunit.

The compounds of the present invention are GABAA receptor
subtype ligands having a binding affinity (K;) for the «2 and/or a3 subunit,
as measured in the assay described hereinbelow, of 100 nM or less,
typically of 50 nM or less, and ideally of 10 nM or less. The compounds in

25  accordance with this invention may possess at least a 2-fold, suitably at
least a 5-fold, and advantageously at least a 10-fold, selectivity affinity for
the a2 and/or a3 subunit relative to the al subunit. However, compounds
which are unselective in terms of their binding affinity for the a2 and/or
o3 subunit relative to the al subunit are also encompassed within the

30  scope of the present invention; such compounds will desirably exhibit



functional selectivity in terns of a selective efficacy for the [err]2

and/or [err]3 subunit relative to the al subunit. The
present invention provides a conpound of formula I, or a sal

prodr ug théWQc?P’”‘ssg [err] .5. wherein ';0%8974019“
represents hydrogen or CJerr] alkyl; and 10 Z represents (Jerr]

alkyl, Cferr] cycloalkyl, (err] cycloal kenyl, aryl, C[err]

e b ot o s ioSALRRG i ] 8 A ARV S LSl 501
with the two interve t%m)q toformarlng selectedfromC[err]
cycl oal kenyl EPBPF] re&?@y %Qﬁggﬁy t et rahydropyridi nyl, pyridinyl
and phenyl, any of 'm.lﬁrbgehm%véf&ymbﬁmwdesaepﬁlpeﬁﬁhloff@ﬁﬁamt&eﬂsamfror

substi t ut ed; Rlerr] represents (CJerr] cycloal kyl, phenyl,
furyl, thi enylprodnpg/thehenfr.l , any of which groups nmay be optlonal |y
substituted; and Rl err] represents cyano((err])al kyl,
hydroxy(Cdrr])al kyl, C3.7 20 cycloal kyl (CJerr])al kyl, propargyl, Cerr]
het er ocycl oal kyl carbonyl (C[err]) al kyl , N-Naryl (Cerr])al kyl or
heteroaryl (CJerr])al kyl, any of which gro ps‘%ma , be optionally
substi t ut ed; provi ded t N: and Z are taken together
with the two i nterveni ng carbon atonsito forman optionally
substituted phenyl ring, 25 then R% ' Mer than hydr oxy(C[err])aI kyl .
WD 98/ 04559
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¢y
wherein

Y represents hydrogen or Ci.¢ alkyl; and
10 Z represénts Ci.¢ alkyl, Ci.7 cycloalkyl, C4.7 cycloalkenyl, aryl, Ca.z
heterocycloalkyl, heteroaryl or di(Ci.s)alkylamino, any of which groups
may be optionally substituted; or
Y and Z are taken together with the two intervening carbon atoms
to form a ring selected from Cs.9 cycloalkenyl, Cq.10 bicycloalkenyl,
15  tetrahydropyridinyl, pyridinyl and phenyl, any of which rings may be
optionally benzo-fused and/or substituted;
R! represents Cs.7 cycloalkyl, phenyl, furyl, thienyl! or pyridinyl, any
of which groups may be optionally substituted; and
R2 represents cyano(Ci.¢)alkyl, hydroxy(Ci.¢)alkyl, Cs.7
20  cycloalkyl(Ci.¢)alkyl, propargyl, Ca.7 heterocycloalkylcarbonyl(Ci.¢)alkyl,
aryl(Ci.¢)alkyl or heteroaryl(Ci.c)alkyl, any of which groups may be
optionally substituted;
provided that, when Y and Z are taken together with the two
intervening carbon atoms to form an optionally substituted phenyl ring,

25  then R2is other than hydroxy(C;.¢)alkyl.



In addition, the present invention provides a conpound of fornula I

as defined above, or a salt or prodrug thereof, wherein Y
represents hydrogen or Clerr] al kyl; and Z represents (Jerr]
al kyl, C syo bsossss oal kyl, aryl, Clerr] heterocycl oal kyl or pCHGBSWOI®6 Oar yl ,
any of which groups may be optionally sub$ti tuted; or Y and Z
are taken together with the two intervening carbon atons to forma
ring selected fromdderr] cycloal kenyl, C[err] bicycl oal kenyl,

t et rahydropyri di nyln additiosh, tké p@é&én@hﬁﬁﬂﬁmm@ﬂm\ﬁﬂeéﬂ@ 'c@ﬂufduﬁ‘ﬁisoﬂ'ﬁ)‘mhﬁa I
optionally benzo-fused and/or substituted; and Rl err] and

Rlerr] are adisgegfinediabens or a salt orprodrug tﬁxegwfdydnerm when Y and Z are
t aken together witdh the t bon atons to form an
optionally substi t%trgareﬁﬁmﬂi/byﬁ%&n oreé ﬂllﬁ’fg q%er r] is other than
hydroxy(Cferr])al kﬂ!represents Ci. 2 alkle0§7 By QSSRY], 'd}yﬁréa Aetels g%aglé#ﬁer cof

|
conmpound of formula defined above, 0Or a salt or pr
wherein 5 heteroaryl( ampoﬁwbmlsgiwsagem beropﬂonall}' sabktituteahydr

Z represents (err rr I oal, C err] heterocycl oal kyl
or het er oar y‘} a5q= C%\;Fﬁ }'P%# fﬁa?!%@v%mt%mmg cagben Fil"‘mléd or
Y and Z are t ol

forma ring tstgl ei(::k%xe:g 1 e?r JI%;%[V%L w‘fﬁﬁ&%&rkf’@%ﬁg@c gﬁenyl

t et r ahydr opy rteahaiﬂdxopyndmylybyradmyﬂ) aadydhergdyayf ofehédh Fings mapbebe
optionally benzo- fused and/ or substituted; Rlerr] 1s as

defi ned aboveptignally benzo-fused angd/qsrsyb Sﬁ’éBF@s@ﬂﬁs hydroxy(C[err])al kyl ,

Clerr] cy§| oal kyl (& 1§ ax}éyalslsl %gerqf AbSR;

het er ocycCTl oal kyl car benyl err aryl (Cerr])al kyl or

het eroaryl ([ err] )pokided that, whanyy ahd\maﬁ&tﬂ&u@geﬂw WRhoiNel Wl | y
substi t ut ed; provided that, when Y and Z are taken together

with the twointervening eaxhom #igmsiotionmaan aptionaliy substitwed ipdreaiyl ying,

substituted t her than hydroxy(( err])al kyl.
30 ' H ﬁ#e’ge#gefﬁ]{}%ﬂﬂygﬁo’f JEZP)I@jk rovi des a conpound of fornula |
as defined afle freseht dndeitiorhlsBREvINEs A\ @ndRfundbfo®hiula I a WO
98/ 04559 PCT/ GB97/ 01946

Y represtht s defiredgakiove; oChenal] omprogrugghereof, wherein
Y represents hydrogen or Ci.s alkyl; and

Z represents Ci.¢ alkyl, Cs.7 cycloalkyl, aryl, Ca.7 heterocycloalkyl or
heteroaryl, any of which groups may be optionally substituted; or
Y and Z are taken together with the two intervening carbon atoms
20  to form a ring selected from Cs.o cycloalkenyl, Cs.10 bicycloalkenyl,
tetrahydropyridinyl, pyridinyl and phenyl, any of which rings may be
optionally benzo-fused and/or substituted;
R! is as defined above; and
R? represents hydroxy(Ci.g)alkyl, Cs.7 cycloalkyl(Ci.¢)alkyl, Cs.7
25  heterocycloalkylcarbonyl(Ci.¢)alkyl, aryl(C.¢)alkyl or heteroaryl(Ci.c)alkyl,
any of which groups may be optionally substituted;
provided that, when Y and Z are taken together with the two
intervening carbon atoms to form an optionally substituted phenyl ring,
then R2 is other than hydroxy(C,.¢)alkyl.
30 The present invention further provides a compound of formula I as

defined above, or a salt or prodrug thereof, wherein



Z represents CJerr] alkyl, (err] cycloalkyl, aryl, C[err] heterocycl oal kyl
or het eroaryl, any of which groups may be optionally substituted; or
Y and Z are taken together with the two intervening carbon atons 5 to
forma ring w0 e048% from Cerr] cycloal keny}, Cerr] bicycl oBFR&Rpr/01946
tetrahydropyrirdinyl and pyridinyl, any of which rings may be optionally
benzo-fused and/ or substituted, Rl err] is as defined above; and
Rlerr] represents hydroxy((err])alkyl, CJerr] cycloal kyl(C[err])al kyl,
Clerr] 10 het er ocy¥ xepresantahydngoggrcpe Cn)adkilylandar yl ( err])al kyl or

Cubtituted. 10 Breprespte Cipalfth racalkR. aote Che T Eiavker

i nterveni ng car . : : LS of
LTV oo Refbroaryl, a8 OFS1HEh B pldy S obUSpAy thbipduiseres

bi cycl oal kenyl , t et r ¥hymid Zmmeitdkan ltpgdther wigh itHe twlo iatexveaiyg carbun dtmns to

the central triazglo-pyridazine rjng systemas depicted. in formula I.
Were Y and5Z ateforaka m&g@@ﬁ*@fi Pt Cenevaloplienybr ﬁn@'%ﬁﬂbsﬁyi,

atons to forma r K 4 .S Ll b cvel enyl ,
cycl ohexenyl , CV%%%&O%d?%lyﬁ%ggflg%l, %?S' ?;g(ﬁ}gg%%ﬁ E’F&n%é,lggﬁgg%y 20
cycl ohexenyl orpgysd-AlreAt8i/br substituted; Where Y and Z are taken together
with the two interveni ng carbon atons to forma Cerr] bicycloal kenyl

ring, this ring may Béimas definegiabpyeand. 1. 1] hex- 2-enyl, bicyclo[ 2. 2.

LIERL 2o eny! 51 SYCh8 rhaRonfl B5dad folation, Cop ASHEISA ASHETES: S0

E! cycl o[ 2. 3¢2] Oﬁéce%a@méamwcakwlqbés)zm%,n&m&:léf)alkyl o?%teroﬁ?ﬁ(@%.ﬁ%%ﬂ,' y
i cycl o[ 2.2.2] oct-2-€enyl. Whére Y and Z are taken together Wth

the two intervemyngf edritlogroups mayteneptiondldy substitutgd. t his ring may be
optionally benzo-fus tration, Y and Z taken

. By.wa f i1l us
together with the t %@ﬁ?@@ﬁi?ﬁ@rec%wge&erawmt §7¢ upeELRMpe carbon

benzo-fused cyc i r i i i
di hydr onapht hy| %&lﬁ‘?é(%wdrxﬂ hv%%gﬁg41%§%ltiﬂfcompouna§§f’f5rb:ﬂﬂa I 4%bveS

PCT/ GB97/ 01946 incorporate the relevaiheydoalkpayly bidgcldlkeny], detaRydrogy mdinyhe

unsubstituted, or substityted, by ong or nore,. suitably hy one or two,
subst i t uentl8. myrgéwrsl@rr,p 1 ging fsed to t ewmz,aﬁrqléw -RITCFFBE 108 | | Dbe

unsubsti tuted ogysqg&ogyggﬁiic{ég &dforﬁfﬁﬁg’ﬁ! es of

Where Y and Z are taken together with the two intervening carbon
atoms to form a Cs.o cycloalkenyl ring, this ring may be a cyclopentenyl,
cyclohexenyl, cycloheptenyl, cyclooctenyl or cyclononenyl ring, suitably

20  cyclohexenyl or cycloheptenyl. .

Where Y and Z are taken together with the two intervening carbon
atoms to form a Ce.10 bicycloalkenyl ring, this ring may be a
bicyclo{2.1.1}hex-2-enyl, bicyclo[2.2.1]hept-2-enyl, bicyclo[2.2.2]oct-2-enyl,
bicyclo[3.2.2]non-6-enyl or bicyclo[3.3.2]dec-9-enyl ring, suitably

25 bigyclo[2.2.1]hept—2-enyl, bicyclo[2.2.2]oct-2-eny] or bicyclo[3.2.2]non-6-
enyl, and especially bicyclo[2.2.2]oct-2-enyl.

Where Y and Z are taken together with the two intervening carbon
atoms to form a ring, this ring may be optionally benzo-fused. By way of
illustration, Y and Z taken together with the two intervening carbon

30 atoms may represent a benzo-fused cyclohexenyl ring, whereby the

resulting ring is dihydronaphthyl.



optional substituents on the groups Y, Z, Rerr] and R err] include CJerr]
al kyl, 5 aryl (Cerr])al kyl, pyridyl(Cerr])al kyl, hal ogen,

hal o(C[ err])al kyl, cyano, cyano(([err])al kyl, hydroxy, hydroxynethyl,
Clerr] alk ,?ﬂﬁ%r] cycl oal kyl (CJ err])al koxy, ( err |pcyChamisasxy,
am no(C[er??}Sa Kyl di((err])al kyla@dno(err])al kyl,

di (Cferr])al kyl am nocar bonyl (CJerr])al kyl,
N-(Clerr])al kyl pi peridinyl, pyrrolidinyl(Cerr])alkyl,
[ i nyl . | .
G (0] or 1) al kot ror pRal xR e T e R iy bELhbuieiied, or svbssitppodry
Illustrative sofestr muref suitablylsieosd of thoadubstituents. Iregemhdral sHel hrvhipy! .
pyridyl (Clerr])al kyl, halogen, halo((err])alkyl, cyano,
cyano(Cerr]) a¥k4i I lﬁy'dra%%(y}n hym@%mgﬁd,orop@noqubatm@d. Examples of
| oal kyl I . dj | kyl am .al vy 15
0 (CLorr]) al kPR Eirbh & 11 Erobite oA R s Ripekelle Gy e kgt and
| m dazol yl § O edriyl Gy dyatlley] IR @ACDL. Phl ,ﬁﬂbaéh.twetel-é)ﬂﬂélyw,dcg[agoef r] alkyl,
yl,

aryl ((err])al kyl, hal ogen, cyano, hydroxy, hydroxymnet rt] al koxy
and C[erqy]an@QGl-G)aBa‘o;ll bmﬁmxbf] hadrexyymethyl, Ci.6 alkoxy, Bs7used herein, the

ion " |kl “o incl hyl and 20 X , and
S e o G B R TS TR o B, 8
Particul ar al gﬁgcgg)gﬁﬁﬁlaﬁ{/iﬁ%@tc%yl %m1|-s&amyﬁrﬂﬂ¥dcarbongulggl'.sigﬁ{ycfpyl 3

tert-butyl an I met h Fopyl . Derived expressions

"Cerr] al koxlyl\i;/-(lﬁﬁe)atlhyh:épdmyﬂ,Lmd'rlalidmde(ngDa/lky}, pgp?rﬁzin%écl.éhm}fliﬂ -
chi cyof Sy s BB oL DS BB i G ot ana. ' P
cycl oal kyl ([ : ) I 1 | ! . cycl o pyl met hyl ,

cycl obut yl net ﬁ)E/rF 111)3%{)/@?'6006@23:1%5?%,[ y 5%!%29 Eﬁ‘&ét%??}(tﬁ %%Cg)l(éﬁ ?\gf ‘91

Typi cal ] er r JargU(@ aplkehyyrityd(Gs)alkel Usidogess, IRAut@RyAlkyL Yghapent enyl 30

and cycl ohexenyl . Typi cal aryl groups include phenyl and
napht hyl , pref@pap(§-pabiyl hydroxy, hydroxgoeghgh 85 alkoxy, Cs.7

9 P 7] 4 . The expression

"aryl (Cerr]) & ﬁlﬂa’lk%lécﬁé%é}%r g&r&isga(}}(ﬁ@&lnt%g‘z??l,kyl' phenyl et hyl ,

phenyl propy!  ai(CngalliyluiniBédarbonyl(Ci.c)alkyl, morSHolidl €, §alle/1aaxe! oal ky!

groups include azetidinyl, pyrrolidinyl, pi peridinyl, piperazinyl,

nor phol i nyl arEigag sialkyl | Repregpatativg substituentsamcluds €1.helkyloar y!
roups includ | di | [ I soqui nol i : ri dazi nyl ,

Oy ot P A SR e, ! BOSIBIARY, o LSRR

Cs.7 cycloalkyl(Ci.¢)alkoxy.

As used herein, the expression “Ci.¢ alkyl” includes methyl and
20  ethyl groups, and straight-chained or branched propyl, butyl, pentyl and
hexyl groups. Particular alkyl groups are methyl, ethyl, n-propvl,
1sopropyl, tert-butyl and 1,1-dimethylpropyl. Derived expressions such as
“Ci.6 alkoxy"” are to be construed accordingly.
Typical Cs.7 cycloalkyl groups include cyclopropyl, cyclobutyl,
25  cyclopentyl and cyclohexyl.

The expression “Cs.7 cycloalkyl(Ci.s)alkyl” as used herein includes
cyclopropylmethyl, cyclobutylmethyl, cyclopentylmethyl and
cyclohexylmethyl.

Typical Cq.7 cycloalkenyl groups include cyclobutenyl, cyclopentenyl

30  and cyclohexenyl.

Typical aryl groups include phenyl and naphthyl, preferably phenyl.



benzofuryl, dibenzofuryl, thienyl, benzthienyl, pyrrolyl, indolyl,

pyrazol yl, I ndazol yl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl,
i m dazol yl , nzi m dazol yl , oxadi azol yl, thiadi azolyl, | and
tetrazolyl d?%ﬁ%%ﬁgfo The expresstBn "heteroaryl(C[é&#??gﬁﬁékm as
used herein includes furyl methyl, furylethyl, thienylnnethyl,
t hi enyl et hyl, pyrazol yl net hyl, oxazol yl met hyl , oxazol yl et hyl,

' Y hyl , | | vl met hyl b |ylethyl,.im | yI hyl ,
o Hazol Y1 othyl - berDie PREBR P Craaliyl 8 Yok Bastin incfadet Seddayl” Y
oxadi azol y1 et Nghoni i1 FARAM SRS bndubioathorabiyat hyl . 15

triazol yl net hy tiiazolylethyl, '{etrazol'yl nethyl,” tetrazol yl ethyl,

pyri di ny: mez Ey: - py@drwaktdt?tﬁcydpplk}dgmyirmcﬂwdi ﬁplytndmydi d | pyytroBEtint,
pyrazi nyl met hyl ., quinolinyl net. ., 1sqqui nol i nyl net hy n

qui noxal i nyl rrePI‘Rﬁq'.“imYL P erazmﬁr%omgmny &Pagf mop hadiyligaPBPE: i ncl udes
fluorine, | ori ne, Yol L Qdis SREeEi: y.. f: | ne or

chl ori ne. 9 Saﬁ%brlgl%géﬁb%rﬂg%fdﬁ%elﬁatuﬁg Yda .lgbiijl{lhgﬁ%gﬁpounds of

formula I will iéflﬁﬂuinolinypbgmh@ﬁlsﬂl patimidaod epiaiigyls ghioxaGig! fusglt s nay,
eru I N

however, be us ) the preparation of the conpounds according to
the invention bengefuribidibenzofurydhthigarb benathiepyhpyermizhindelyltsyragollabl e

h tical tabl & 25 f_the . of  this. i ti
el ude- aci o atfiEsRft bRRedyfdron Byt b 0F sEARROIRAE iigastagy, ocpL' "
m xi ng a sol ut beRzRhida2elyl osRAlAsoly], thiacﬂﬁﬁﬂ&ﬁitﬁﬁz&lgzl hhahﬂewa%u}pg}o bkh a

solution of a pharmaceutically acceptable aci d such as hydrochloric
aci d, sul guri c aci Ghemextprassion|“paterpard(Cd)alkyl” as aisethhereiadndludesl ei ¢

aci d, succinic_.acid, acetic .agid, . ,henzpic.acid, oxalic¢ 30 id, .citric
acid, tartari cf‘é’é’llﬂl,etéﬁflﬁimleﬁb?’gi thigpy %@’ﬁﬁr&?‘i“’cﬂgﬁmﬂ Pyram?éﬁ‘i‘?qli’é(k’rmr e,

where the conp ' | C Qi . 98/ 04559
" Guitltyhe 1, LB BRI RosdadNAE bty

phar maceut i cal tyazolydethstl] enslalzolyhnleéhyoimndazolyiethydebenzimidakdlglmetietlal
salts, e.g. sodiumor potassiumsalts; alkaline earth tal . . salts
e.g. calcium onﬁ‘g;@?ggﬁH’rﬁt %1:' P§?3’é‘ﬁafyé%1‘i%[yi thiadhago "Pﬁg‘i‘di thigddazolylethyl,
or gani ¢ | iqgands,; e [ pr esent
i nvention 1|%ncl Erdgsd&nl?ﬁwlf #sigisacl%%e gr’ g%g@bgﬁe%ﬂ’ tetrazol%lgﬁ%gg nds of

formul a | abovpyridingenethsl, pysidinypthgl, pyeidsizidylBRthyl, pyrididihybaathyl,
derivatives of the conpounds of formula I which are readily

converti bl e i npyraznyhmethlecqwinglinyimethsipisonmnslinydpathy and Convent i onal
procedures for i and preparation of suitable prodrug 10
derivatives arg{lgg’sxcsd‘rf#@g%‘,e%f exanple, in Design of Prodrugs, ed. H

. The term “halogen” as used herein includes fluorine, chlorine,

20  bromine and iodine, especially fluorine or chlorine.

For use in medicine, the salts of the compounds of formula I will be
pharmaceutically acceptable salts. Other salts may, however, be useful in
the preparation of the compounds according to the invention or of their
pharmaceutically acceptable salts. Suitable pharmaceutically acceptable

25  salts of the compounds of this invention include acid addition salts which
may, for example, be formed by mixing a solution of the compound
according to the invention with a solution of a pharmaceutically acceptable
acid such as hydrochloric acid, sulphuric acid, methanesulphonic acid,
fumaric acid, maleic acid, succinic acid, acetic acid, benzoic acid, oxalic

30  acid, citric acid, tartaric acid, carbonic acid or phosphoric acid.

Furthermore, where the compounds of the invention carry an acidic



Bundgaard, El sevier, 1985. Where the conpounds according to the

I nvention have at | east one asymmetric centre, they may accordingly
exi st as enantioners. Were the conmpounds according to the invention
possess t WOO4¥BY e asymmetric 15 centrgs, they may addi BFSIERITA4 st as
di astereoi soners. It is to be understood that all such isoners and

m xtures thereof in any proportion are enconpassed within the scope of

the present invention, _SL&i tably, Y represents hydrogen or

met hyl , esped@etX; s\ytaklgpharmaceutically acespiablesalisitherealaphy in s for
the substitu ' hyl 3. [ I . tert-butyl,

1, 1- di net hyl %?%%% ,&%Fﬂ%ﬁ%ﬁ‘%ﬂlﬁ?é’ﬁ% pbtabhum SFRR kAine et Biéch

met hyl - cycl olgulty] e.g¢ valchBainhaghiBdidn s£YE! LREHIVE formed widlitable

cycl obutenyl, phenyl, pyrrolidinyl, nethyl-pyrrolidinyl, piperidinyl,

nor phol i nyl , ormmﬁdxgmd\éi, Ry quByeNnATy Ammpnrym sadtsi enyl , chl oro-thienyl and

diethylamno. Illugtrative valuets of g nC"*ﬂgq thyl, ethyl, i.sppropyl, 25
tert-butyl, nethyl-O&RTEEERERYERHQRneASH Wi ﬁsﬁ?@ﬁcp F,Ofé% opentyl ,
met hyl - cycl opeRipbunde YT fOMRNIA T aBORNYIn gP¥éral) é\%}x{%ﬁ{odx‘% *3’%‘“ pRyrrolidinyl,

pi peridinyl, norpholinyl, thionorpholinyl, pyri , thienyl and
chl or o- t hi enfhunctigrpaloddrivativassofi the | codmpovetds\df forehtilal I whidngte rzidiby i di nyl

pyri di nyl and thi erl))il e V\g 98/ 04559 - 11 -

PCT/ GB97/ 019&@nvertible in vivo 1qtg the yeawired camponpddiffermula he Conpentionaht z
represents . L] { . or bstituted by
Cerr] al kyc,%ré%egggle% ?@é&%&X%gﬁé{x@%&%ﬁ%b %/ifsl{é&r%é%%igrrﬁgs cycl obutyl .

Wien Y artd Zdeariwativiesart degetribed, bt bximpld, iR Dddt ot ¥EPHHru@dl 8@H, 5  atons
to forma ring, representative _conpounds according to the invention
i ncl ude t hosSwrdeaardcElsex1aralP85) | especially 1A to IK: [err]

Where the compounds according to the invention have at least one

asymmetric centre, they may accordingly exist as enantiomers. Where the
compounds according to the invention possess two or more asymmetric

156  centres, they may additionally exist as diastereoisomers. It is to be
understood that all such isomers and mixtures thereof in any proportion
are encompassed within the scope of the present invention.

Suitably, Y represents hydrogen or methyl, especially hydrogen.
Examples of suitable values for the substituent Z include methyl,

20  ecthyl, isopropyl, tert-butyl, 1,1-dimethylpropyl, methyl-cyclopropyl,
cyclobutyl, methyl-cyclobutyl, cyclopentyl, methyl-cyclopentyl, cyclohexyl,
cyclobutenyl, phenyl, pyrrolidinyl, methyl-pyrrolidinyl, piperidinyl,
morpholinyl, thiomorphelinyl, pyridinyl, furyl, thienyl, chloro-thienyl and
diethylamino. Illustrative values of Z include methyl, ethyl, isopropyl,

25  tert-butyl, methyl-cyclopropyl, cyclobutyl, methyl-cyclobutyl, cyclopentyl,
methyl-cyclopentyl, cyclohexyl, phenyl, pyrrolidiny], methyl-pyrrolidinyl,
piperidinyl, morphohinyl, thiomorpholinyl, pyridinyl, furyl, thienyl and
chloro-thienyl. Typical values include methyl, ethyl, phenyl, piperidinyl,
pyridinyl and thienyl.



wherein R err] and Rl err] are as defined above; WD 98/ 04559

- 12 - PCT/ GB97/ 01946 Rl err] represents

hydr ogen, r kyl, aryl(Cerr])al kyl, hal ogen, cyano, ll;by, L%V
§okhes |

hydr oxynet iy err] al koxy; and ~11- Rl err] represents hydrogen

or CJerr] alKkyl.

In a particular embodiment, the substituent Z represents Cs.7
cycloalkyl, either unsubstituted or substituted by Ci.¢ alkyl, especially
methyl. Favourably, Z represents cyclobutyl.

When Y and Z are taken together with the two intervening carbon

5 atoms to form a ring, representative compounds according to the invention
include those of structure 1A to IL, especially 1A to IK:
N—N N—N —-N
2
| S IR VN S
r® | 1;1 [ U | |
ZN ZN ZN.
O\Rz O\Rz Osz
(1A) (IB) ao
~N
N—N N-N 3 A\
7\ R ! 1
! N\>\Rl . N)\R’ | r,q>\R
R’ L R Lok _N
o\R'2 O\R! o\ R2
D) (IE) (IF)
N—N N—N
\ \
D 0
~N _ N ~N
R’
O\Rz O\RZ
IG) (1H)
N—N 3 N-N 3 N—N
R \ R
=Y [ g [ g
NN r 0
~N Na ~N ~N
R 0
O\Rz \Rz O\R'.'
10 ayn (IK) aL)

wherein R! and R? are as defined above;



Suitably, Rlerr] represents hydrogen or CJerr] al kyl, especially hydrogen
5 or nethyl. Suitably, R4 represents hydrogen or nethyl.
Favoured triazol o-pyridazine derivatives according to the present

i nvention i Wel9s®458he conpounds representedoby formula IE asPCRGBVUH6

above. 10 i Exanpl es of typical optional substituents on the group

Rl err] include nmet hyl, fluoro and net hoxy. Representati ve
values of R err] include cycl opropyl, phenyl, met hﬁll phenyl ,

f | uor ophenyl , difl| u&opheesents hedrasepp Kamalkyl aryl(Ci.e)alkyk halogen, cyano,

met hyl -t hi enyl , and i di nyl. Ranticylar,.val ues,include 15 cycl opropyl,
phenyl, net hyl Bﬁaﬁ‘?&: hﬁ%ﬁ#’b‘Bﬁ@Wl‘{’%W%h@h‘}u and pyridinyl. Mre
particularly, R errh4%¥réééﬁ&§ﬁ9afog&3&b§{_é hugad or monosubsti tut ed
phenyl. Most particularly, R err] represents phenyl. Sui t abl e

val ues for the subsSuitably, R®répreséntsdyrdrogeni or £healkiylygspecially thydrbgen
I nvention include cxa onet hyl , hydroxybutyl, cycl ohexyl nethyl, 20
propar gyl , 5perbInP ' §| car bonyl net hyl , benzyl, pyrazolyl nethyl,

I soxazol yl met hyl, t @ﬁ{a(?)'lylﬁﬂ- %%‘%‘E;‘f’m'{’%‘g?g%‘?%%dam' yl met hyl ,

benzi m dazol yl et hyl~," oxadi azol'yl yl,

tetrazol yl met hyl, pyaveured tetaiolo-pypidazitee denil adtvéy hecopingiaily/ praeny | |
pyrazi nyl met hyl, quinolinylnmethyl, isoquinolinylnethyl and 25 )

qui noxal i nyl neinxantigmincdidethe forgpeunds reprepenigsihsoiprmyladibhas depicted by
one or nore subgtituents. Typical values of R2 include hydroxybutyl, -
cycl ohexyl net h? ?v%yrrol I di nyl car bonyl net hyl, benzyl, pyrazol yl nethyl,

thiazol yl ngg hyl, i mEjazeplek SEtpikal dpticrdll substithonts dathelprodp Rt fivdlude
pyri dazi nyl net hyl, Eyl“l m di nyl net hyl, pyrazi nyl met hyl, 30
qui nol i nyl net hydethysdiuamandupetlexy and qui noxal i nyl nethyl, any of

whi ch groups mey be oot onal L. SURSH! Sk PSR RIS eoIBL SiRRR1 1 Tuent .

PCT/ GB97/ 01946 methylphenyl, fluoropEéahB!d@fusfoptsnl ,Qh@tlﬂb@(iy*yb ®Rak1, FubsL i t uent s
on the group Rﬁnei ngl%deny B er!rSrp al kyl ,p‘hlgr;’?(cl[err al kgl, il
u

e
pyri dyl ([ er r] thieoyl, mhdl)ddémnsﬂaﬂm{ pyudinylaBeyticular valuey majude
Cyanol ol eid ) ity Bt ST Il et 182Ken S Fithoryphens e

di(Cerr])al ky ' i
di(Cerr])al ky#) Zﬂﬂnﬁﬁglﬁ‘%ﬁi??@[‘%‘&‘? rl)yguR ((paY FenTesent npsubsttuted oF iyl |

pyrrolidi nyl ( Coeondsubiskigiitedop earydz iMgst(rEréicn}drdy ki) represents phenyl.
mor phol i nyl (G err]) %ulgélziblg r\]/glues for the substituent R2 in the compounds according
to the invention include cyanomethyl, hydroxybutyl, cyclohexylmethyl,

20  propargyl, pyrrolidinylcarbonylmethyl, benzyl, pyrazolylmethyl,
1soxazolylmethyl, thiazolylmethyl, thiazolylethyl, imidazolylmethyl,
benzimidazolylmethyl, oxadiazolylmethyl, triazolylmethyl,
tetrazolylmethyl, pyridinylmethyl, pyridazinylmethyl, pyrimidinylmethyl,
pyrazinylmethyl, quinolinylmethyl, isoquinolinylmethyl and

25  quinoxalinylmethyl, any of which groups may be optionally substituted by
one or more substituents. Typical values of R2 include hydroxybutyl,
cyclohexylmethyl, pyrrolidinylcarbonylmethyl, benzyl, pyrazolylmethyl,
thiazolylmethyl, imidazolylmethyl, triazolylmethyl, pyridinylmethyl,
pyridazinylmethyl, pyrimidinylmethyl, pyrazinylmethyl,

30  quinolinylmethyl, isoquinolinylmethyl and quinoxalinylmethyl, any of

which groups may be optionally substituted by one or more substituents.



di ((err])al kyl morpholinyl (Cerr])alkyl. Illustrative substituents include
Cerr] al kyl, aryl(Cerr])al kyl, pyridyl(derr])alkyl, hal ogen,

hal o( [ err] cyano, cyano(( err])al kyl, hydroxynpé&piEperbioss ' |
al koxy, (err cy"(’:ﬁ9oal kyl (CJerr])al koxy 1013 -

di ((Jerr])al kyl ami no(C[err])al kyl,
di (Cferr])al kyl am nocar bonyl (CJerr])al kyl and

g});ﬁ?g‘[ iepry; § §|[ EL{ 1) gﬂ:{%g%le;fm&&hb&%;a&xaggogu &L&Hg%% ﬁi?[eegg(du %clafier .
cycloal kyl (] eCﬁ},)aak#l%yyl(Cl s)alkyl pyridyROe¢)allkyl, halogeh! Aals(ls s)zaﬂkpnrt i cul ar

substituents on the grouF I ncl ude nethyl ethyl n- propyl benzyl
pyri di nyl net hybyamm’a@o Ci s)alkYé,thdrr@mhy , Sparmdkoxsy Lromet hyl |

oinoethyl " creloRlGuaalkpRY RO TR R ﬁif@%mm Wﬁl’
N-met hyl pi geri ﬁi(@{ lpyalk glammgxaﬂmdyqioanebﬁkpy IN. (ea &)‘iﬂ?ﬂbiﬁérfdxh}(rl

nor phol i nyl et met hyl nor phol i nyl et Mor e
specific ill uspymoﬂxdmnylﬁ& palltylcpiperazinyiCiis)adkyls nmrphbhngl(@m)ﬂkyl and

e T ey Bl ki, A Bl e .
/o8 20, e L LAY S o )8 L C2 o, e,

Represent ati vecyald(€s.olki, ﬁvd}oméﬂ@e Cyaandmthh 7 c?MdéM@té)hlkoxy
hydr oxynmet hyl - cycl ohexyl net h pr.opa é di net hyl am nonet h
pr opar gyl ,10di n8i( h}ﬁikhmhmz‘;héﬂﬂﬁb’ll %‘? papiplaminocarbonyl(Cs s)alkyl and

pyrrolldlnylcarbon I enz

pyr azol yl met hyf2°T aﬁnﬁ?*x?? 1B oﬂ&ﬁ’ %I%“'gﬁbs)éga?’h%"‘ct‘@? ‘?b‘f? hyI

t hi azol yl net hy h I th | -
Laazolyl e hry (€L Ok aTegbi)] ERIdY hydedAivhethiyl a2 04 almyfbﬂdcw GBQ% 1046
-14 - ttycdqdﬂsyﬂ(él;hjﬁllkoiyri dazol yl met hyI met hyI -i m dazol yl net hyl ,

et hyl - I m dazolyl net m dazo

benéll n dazol IyI net ﬁytﬁ\éegl% ﬁ%ﬁrﬁgxpn%ggl 9‘6‘%?’@? W‘Y‘”’ttf eRAhe group Rt
met hyl - trijgzol M*{c'l@&@l’ﬂethyl eth?I le p%'!l '%&Y'ﬂﬁl&l}i&lmethyl chloro

benzyl -triazol yl ne . pyridinyl et triazol yl méthyl,

cyanonet hyl -t rclalnwmlenbylhyjranaj|curenhgnleahylnhlsrérdm’lmethyl ethokgzol yl et hyl ,

amneet g ae o LB ATARSL AN amimobisd oY1 T
B AT e Y SEAUASUB EEOL ir
. yrrohdmylethyl piperazinylethyl, morphohnylmethyl and

20  dimethylmorpholinylmethyl.

More specific illustrations of particular substituents on the group R2?
include methyl, ethyl, n-propyl, benzyl, pyridinylmethyl, chloro,
chloromethyl, cyano, cyanomethyl, hydroxymethyl, ethoxy,
cyclopropylmethoxy, dimethylaminomethyl, dimethylaminoethyl,

25 diz_nethylaminocarbonylmethyl and morpholinylmethyl.

Representative values of R? include cyanomethyl, hydroxybutyl,
hydroxymethyl-cyclohexylmethyl, propargyl, dimethylaminomethyl-
propargyl, dimethylmorpholinylmethyl-propargyl,
pyrrolidinylcarbonylmethyl, cyanobenzyl, hydroxymethyl-benzyl,

30  pyrazolylmethyl, dimephyl-pyrazolylmethyl. methyl-isoxazolylmethyl,
thiazolylmethyl, methyl-thiazolylmethyl, ethyl-thiazolylmethyl, methyl-



10 met hyl -tetrazol yl met hyl, pyridinyl methyl, nethyl-pyridinyl nmethyl,

di met hyl - pyri di nyl net hyl , et hoxy-pyridi nyl net hyl, cycl opropyl net hoxy-
pyridi nyl met hyl , pyridazi nyl met hyl, chl oro-pyridazi nyl met hyl,

pyri mi di nywoetslogsss pyr azi nyl met hyl , qui n_o# nyl met hyl | PCT/GBITN01346

i soqui nol i nyl met hyl and qui noxal i nyl met hyl. 15 II'lustrative val ues
of R2 include cyanonethyl, hydroxybutyl,
hydroxynethyl-cyclohexylnethyllﬁggopargyl, di met hyl am nonet hyl -

propar gyl , pythiataldlethik imidazalimeiyl, wythsdhevidgtolyhnyerhyd | -

b |, |yl net byl I et hwl - | pethyl |, . hyl,-

Deey DY 23l M5 e h HER A RSO R RS e,

thi azol yl met Ef, ﬂf‘&&h\diaé&lyﬁﬁedwleﬁrh%oh(mmﬂ%yﬂummmlymbmﬂ-

i m dazol yl methyl,” et hyl -1 m dazol'yl nethyl, benzyl -im dazol yi net hyf,

e T St b o gt -
riazol yl ne , propyl-triazo , Jhenzyl -triaz e

pyr i f“h n?l fret H;iatat? ylﬁéw&,ﬁﬁﬁy@/etg%%ﬁﬁlﬁﬂe%ﬂ?éae} | 0,13/%%13’1‘
i me am ngone - . Wﬂ n%q .

triaz o?/yl met h@’ az‘%‘}lﬁé‘{dﬁ‘ﬁ ’gér##\%%%?%idtnr;%ne y h ? ﬂ@%@’\flﬁeﬂ%‘ﬁ‘f F?hyl’

nor phol i nyl etgid zolylineetdlyy,| ditddthlylamiridesthdngimetioylyirisolyiinethyl, V-

pyridinyl methyl, methyl -pyridinyl nethyl, dinet _hyll- pyri di nyll rlret hﬁ/ll’

et hoxy- Py d.mﬁtlruépmr?ndwémpz@lﬁypﬁléhy{onwgyﬂm sivhiriagplylmethyl,

gé/r bggglgny rre}:t)ipgrazi%yie%ﬁ?f—?ﬁ&&i?fi{a%mﬂxgﬁholﬂyﬁrlé{ﬂyqltﬁ%&@%@?/ 0194 6V\D

pyrazi nyhget %bth;flude'@%idmlxﬁ@cmly% p%ﬁ&iﬁﬁrﬁxe%n,nﬂemm ridif§Imethyl,

I
qui noxal i nyl met hy articular val ues of err] include
hydr oxybut y| , dimyethgpyeidinylmethyl, ephokpipyxidinginmathyl, cyclopropylmethoxy-

pyrrolidinyl carbonyl net cyanobenz hydr oxymet.hyl s benzyl ,
pyrazol yl net I"R/Yn‘?’d%’ll@‘teﬁgﬁ WF@&PWGIH#LM ,cgloro-pylr}ﬁ(aém eﬁgyﬁyl ,

met hyl -t hi az ; L REasah¥iHR! finolinylmethyiidazol yl met hyl ,
et hyl - i ni da%ﬂiﬁﬁ%{}ﬁﬁ’fﬁgwﬁwiﬂrﬁ gazof{?f}n@lﬁﬁ‘f‘y metHy

benﬁy: -im QS_zisb?[hnnﬂmM' I lm(jeyhbymcliunimnmﬂ. d.ispb’haeﬁ%oﬂi pyri di nyl Tet hyl ,

met hyl - pyri di nyl nej hyl , di net - di net , £t hoxy-

pKIri di nyﬁﬁg; hyl, ¢ &E?H&?Vﬁ%&_ﬁwp&ﬂcﬂﬁ%ﬂ%%%ﬂ %{ﬁ&’&%ﬂ?mt hyl ,
chl oro- pyri . HArBthYE Y T Bt Mbmethyl-

qui nol i nyl rre?r;] %%qur‘%gf‘imggl&net hyl 91;?3 %?Jli.d%’gx&ailﬁ% ny#met hyl .et d A
favour ed val ugroplargyE mpyrrolidingidaybonylretbil cyenthdnzyl, hydroxymethylparti cul ar

Compounds of POV BYTAAY AIhEL Bk RE PRaR g ey, methy P SN €6 BY The
. isoxazolylmethyl, thiazolylmethyl, methyl-thiazolylmethyl, ethyl-

20 thiazolylmethyl, methyl-thiazolylethyl, imidazolylmethyl, methyl-
imidazolylmethyl, ethyl-imidazolylmethyl, benzyl-imidazolylmethyl,
benzimidazolylmethyl, methyl-oxadiazolylmethyl, triazolylmethyl, mgthyl-
triazolylmethyl, propyl-triazolylmethyl, benzyl-triazolylmethyl,
pyridinylmethyl-triazolylmethyl, cyanomethyl-triazolylmethyl,

25  dimethylaminomethyl-triazolylmethyl, dimethylaminoethyl-
triazolylmethyl, dimethylaminocarbonylmethyl-triazolylmethyl,
morpholinylethyl-triazolylmethyl, methyl-tetrazolylmethyl,
pyridinylmethyl, methyl-pyridinylmethyl, dimethyl-pyridinylmethyl,
ethoxy-pyridinylmethyl, cyclopropylmethoxy-pyridinylmethyl,

30 pyridazinylmethyl, chloro-pyridazinylmethyl, pyrimidinylmethyl,



t her eof : [err] 20 wherein Rerr] is as defined above;

nis 1, 2, 3 or 4, typically 1; and Rl err] represents hydroxy;
or Cerr] ousbsisuskay!, Clerr] het er ocycl oal kyl car bonyl , peT)dBIEN1946
heteroaryl, any of which groups may be -15optionally substituted. 25
Exanpl es of “optional substituents on the group Rl err] suitably include
Cerr] alkyl, aryl((err])al kyl, halogen, cyano, hydroxynethyl, Cerr]

al koxy and oL ﬁmolm Imethyl, isoquinolinylmethyl&nd
PCT/ GBQ?/0194&%’3’1.3121‘\{*9l Hgfrllr]a cyclga kyI)(’ 1erqr % %xy ¥yp| cal substituents

i ncl ude et hquuinmxglinylmethybenzyl chl oro, cyano hydr oxymet hyl , et hoxy
d I | met Par t I f i ncl ud

Pydr oy, _hydr oxynedTaRicalen vHBgs of R taclude bdirem bbS REBRYYmath¥hopheny |

hydr oxynet hyl ]%%F z azol yl ,

met hyl t hi azol ﬁ&%ﬂ%ﬁ} %{h??#wfmh Y azo LPHI&)HYT %ea)tq?bfzhﬁldazol yI

ethylim dazol W drb;eympthymsbaml myramelgrﬂmbthylaanhythyl-pyrazaylmdthml

met hyl pyri di nyl, dlneth pyridin et_hox
cycl opr opyl rrett tﬁwhynet mﬁﬂwet}:/wﬁ|e<§hmb§/hmadz'm9thylpyr. ni di nyl ,

Clb el a3 of 'e%ﬁé &@é@%ﬁ#‘%ﬂ B MR it nid ey

the conpounds pehzfR{mitakolyiBetBY nsdthiys-tABo IR MAS pyridinylhrstROL,: [err]
methyl-pyridinylmethyl, dimethyl-pyridinylmethyl, ethoxy- )

10 pyridinylmethyl, cyclopropylmethoxy-pyridinylmethyl, pyridazinylmethyl,
chloro-py}idazinylmethyl, pyrimidinylmethyl, pyrazinylmethyl,
quinolinylmethyl, isoquinolinylmethyl and quinoxalinylmethyl.

A favoured value of R? is methyl-triazolylmethyl.
A particular sub-class of compounds according to the invention is

15 represented by the compounds of formula IIA, and salts and prodrugs

thereof:

N—N

\
{ >\R1

N
| I
~N

O — (CH,),— R"

(14)

20 wherein R! is as defined above;
| nis 1, 2, 3or 4, typically 1; and
R!2 represents hydroxy; or Cs.7 cycloalkyl, Ca.7
heterocycloalkylcarbonyl, aryl or heteroaryl, any of which groups may be
optionally substituted.
25 Examples of optional substituents on the group R!2 suitably include

Ci.¢ alkyl, aryl(Ci.¢)alkyl, halogen, cyano, hydroxymethyl, Ci.¢ alkoxy and



15 wherein Y[err] represents hydrogen or nethyl;
Z[err] represents (ferr] alkyl, CJerr] cycloalkyl, ([err] cycloal kenyl,

aryl, (err het er ocycl oal kyl, heteroaryl or di((err 9@ 1,00, any
of whi ch g‘VbL?ﬂQ"EEI may be optional ly sufgstituted; Pt g‘?] i s

as defined with reference to fornula | above; mis 1 or 2,
preferably 1; and Rl err] represents aryl or heteroaryl, either

of which groups nm tionally substituted. 2 The, present
i nvention al 'ﬁ@?gggl(glélﬂ%&m&lﬁ?m%? tgpuents wluge methgl,ietByl. above,

01y3 ST O LSRR, SRR B oty ethol) i Biditkopymethony, |

Clerr] al kyl, ( erPirtiguihvaialuel of R inclafie hyfirdat, dydeyxymathypltcyeiohexyl,
het eroaryl, any of which groups may be _ optjonally substituted; and
Yierr], R ermyrredidinylearbppyl, syanegheny, ‘Fﬁé‘t"oﬁ&%hﬂ?henyl: pyrazolgli t abl vy,

Y[err] represgnts,hydr : e YRLGal: substi tuents
on t he grdup @F@&Pﬂqyﬁg?@&& t&? aezfol’bfl’ ) ‘I%I/‘I’Ramlag%h%ﬂ% %Séﬁ& ‘é‘é‘?@&?igfﬁ y
net hyl or chlfgghylimidazolyl, ethyliteida@sE0,! sdrz2yEinvidbe6ly],lRethy1erigasslyR Z[ err]
I ncl ude nmet hyl, et h{l , isopropyl, tert-butyl, 1,1-dinethylpropyl,
net hyl - cycl omyrpdinyl.opethsipyyidinyl, dimethyl-pyridipyl ethaxppyridioybpent yi |

t hyl - I I | .oh l.. L0 | obut I h . | idinyl,
ot hyl - pyr ol AR PPY IR R iy P s M, SRS PiRY
pyridinyl, fufhgidyl Qﬁwoﬁn‘i’!{‘,'iQéc%fihBhﬁ?b’én&'&ﬁinoxalinﬂ'.i ethylamno. -

Particul ar val'ues for 'the group err] include nethyl, ethyl, isopropyl,

tert-butyd, nethylAngthHessubpslbss afyenogninds, acretding-toythe ahvemtion dgcl opent yl
15 t hyl - I tyl, | oh I I l.i di.nyl,
met hy|m_3py)r/r Ofr’égpgé)g%ﬂeﬁ by t%%cco(l)npeo)gnds & rZ’Err;f\{ula ﬁ%r ra%dI salltnsy and prodrugs

thereof:
N—N
Y’ / \>\ Rl
N
| !
7} ~N
00— (CH_))m - R22
(IIB)
15
wherein

Y1 represents hydrogen or methyl;
Z! represents Ci.¢ alkyl, Ca.7 cycloalkyl, C4.7 cycloalkenyl, aryl, Cs.
heterocycloalkyl, heteroaryl or di(Ci.¢)alkylamino, any of which groups
20  may be optionally substituted;
R! is as defined with reference to formula I above;
m is 1 or 2, preferably 1; and
R22 represents aryl or heteroaryl, either of which groups may be
optionally substituted.
25 The present invention also provides a compound of formula IIB as

defined above, or a salt or prodrug thereof, wherein



pi peridinyl, norpholinyl, thionorpholinyl, pyridinyl, furyl, thienyl and
chl oro-thienyl. A favoured value of Z' is cyclobutyl.

Exanpl es of typical substituents on the group Rlerr] include Lkyl ,
20 ary|(q\¥¥>k9}"}>&ﬁsky|, pyridyl (err])al kyl7 -hal ogen, Cyanoﬁ%ﬂwﬁgw

cyano((err])al kyl, hydroxynmet hyl , Cerr] al koxy, (err]
cycl oal kyl ((J err]) al koxy, di(Cerr])al kylam no(([err]) al kyl,

L o Lt R 6 el o
[ i nyl I : | : tati
22 A s ARt 4 s o ar 2. v

pyridyl (C err]) al kyl Y1hR} agemnd R¥Zae, acdefimédhleovel ) al kyl , hydr oxynet hyl

((j:i[(ea]err] ) al k?l :t(r)n?(%bﬁgﬁgﬁ’ﬁ]»)gl?/%})ggéel%-ls&lg[d%gre]g-al <ox,

| i : _
1 ustrat | v@ val uee. Gresnies pf bR A JP R BB Hefbds CTalikn. o

net hyl, ethyl, 2;@halyden, Ra8p&aihlly Ryéthdl 8y cHREBY! , chl oro, cyano,
cyanonet hyl , hydroxynet hyl, " et hoxy, cycl opropyl net hoxy, WO 98/ 04559
-18- Represegtatipe vablesdor the groupiZ hindiyde meatbirbiatiyl,

am noet hyl, di net hyl ani noet hyl, .__di.net hyl am nqcar bonyl net.hyl

N- et hy| pi per i ASARTOPYdyfer 6?"?‘&%9%9}@??‘%’“%5’&‘B%&h@icﬁﬁ%{ PRy Exejobutyl,
mor phol i nyl met hy| . ], cyBRpeRtN uitithyReyd@bpistyicyeRBeki1,C
substituents on eﬁ}éylg?%%bwz’ V5orE Ef:ll’ude xe%%yl , e%’HycPr,6 n- p%o’pyl , benzyl ,
pyr: di nyl mlat)hy Lcydldiﬂxweﬁyl,g_mdmril{ Il)yrrplidi)wlh,ﬁnrtmmyrh%lﬁlimyy,r;ﬁpb?v]ildiinyelt hoxy,
cycl opropyl met hoxy, - i met hyl apd norret hyl ,  di met hyl anj noet hyl_,.

di met hyl ani nocanmnboh@rwhl%m#ehﬁﬁgmy ipgl %ypﬁ tRieny], Cﬁﬁro-@&wﬂcﬁ!‘%r
val ues of R err}..i cyanophenyl, hydroxynethyl- 10 phenyl ,
pyrazolyl, di ne%lﬁwﬁﬁﬁglzobl yl, nethyl-isoxazolyl, thiazolyl, nethyl-

thi azolyl, ethyl-thi pastiyhlarivala@zfolrthe greap 7! inetudeaodthly], ethyl, isopropyl,
et hyl -i m dazol yl , benzyl -i m dazol yl, benzi m dazol

|,
met hy| - oxadi azoteyt-butyl, seshyl-cydleprepyl, cyclobutyl, mhyl-pﬁlcﬂpbﬁmh exslepentyl,

G et nyl amiRomeiRg RV SRR, WehEPT byl pypra BP0 HRE Ry kBRI,
di met hyl ani noet fieridihgF hitpholinFe thoaBT IR OMdBE N uryl, thierylizazb! y! |

N- et hyl pi peridi nyl-triazolyl, pyrrolidinylethyl-triazolyl,
pi per azi nyl et hy¢hlpro-ghienyl., norphol i nyl ethyl -triazolyl, methyl-tetrazolyl,

EYcl opr opy! et hixy- prRHPHYAL VEUR A RTHORRIS: o pyr dartnyl s
Examples of typical substituents on the group R2? include Ci. alkyl,
20  aryl(Ci.e)alkyl, pyridyl(Ci.¢)alkyl, halogen, cyano, cyano(Ci.¢)alkyl,
hydroxymethyl, Ci.¢ alkoxy, Ca.7 cycloalkyl(C,.c)alkoxy,
di(Ci.¢)alkylamino(Ci.¢)alkyl, amino(C,.¢)alkyl,
di(C1.¢)alkylaminocarbonyl(Ci.¢)alkyl, N-(Ci.¢)alkylpiperidinyl,
pyrrolidinyl(Ci.¢)alkyl, piperazinyl(Ci.¢)alkyl and morpholinyl(Ci.c)alkyl.
25  Representative substituents include Ci. alkyl, aryl(Ci)alkyl,
pyridyl(Ci.g)alkyl, halogen, cyano, cyano(Ci.¢)alkyl, hydroxymethyl, Cis
alkoxy, Cs.7 cycloalkyl(Ci.s)alkoxy, di(Ci.s)alkylamino(Ci.¢)alkyl,
di(Cis)alkylaminocarbonyl(Ci¢)alkyl and morpholinyl(Ci.¢)alkyl.
Illustrative values of specific substituents on the group R22 include
30  methyl, ethyl, n-propyl, benzyl, pyridinylmethyl, chloro, cyano,
cyanomethyl, hydroxymethyl, ethoxy, cyclopropylmethoxy,



20 pyri mdinyl, pyrazinyl, quinolinyl, isoquinolinyl and quinoxalinyl.
Specific values of R err] include cyanophenyl, hydroxynethyl-phenyl,
pyrazol yl, dimethyl-pyrazolyl, nethyl-lsoxazolyl thiazolyl, neth

t hi azol y| 'Wess4sse hi azol y|, i ni dazol yl, maghyl -im dazol yl , PCT/GBIT01946

et hyl -i m dazol yl , benzyl-inidazolyl, enzi m dazol yl ,

nmet hyl - oxadi azol yl , triazolyl methyl - 25 triazolyl, propyl-triazolyl
benzyl -triazol yl, |d|nylnethyl-tr|azolyl cyanonethyl-trlazolyl

di et hyl ami ncdimdtby minoreethly], aminoethyhemetlylamisoéshylt ri azol yl,

di met hyl am nogarb nmet hyl-tri.az ol i nyl et r|a onI

met hyl - t et raz‘fﬁp’gﬂ ﬁyénx ﬁ;j-lpony,}g}aﬁbf MP?P&PP{!HIP"PQ nyl, HY‘FFBP ﬁ d| nyl

et hoxy- pyri di m% 30 pyri da2| nyI

chl oro- pyri deﬁzlwﬁ Z%{% 10% gﬁégg ‘I(y}nqw nol i nyl , [ soqui nol i nyl
and qui noxal i nyl . Representanma&b@65§ﬁec1ﬁc substituents on the group R2z - 19 -

PCT/ GB97/ 01946 A favoured value of R err]
met hyl - t r azdnglude methyl, ethyl, nﬂreaﬂ, ibenERh PyTidinylmst Vheché@@psnm of

Lorm 2 11 Wb, ok RS i e pRMge! o2 11
wher ein dimethylaminomethyl, dnnethylammoethyl,
dimethylaminocarbonylmethyl and morpholinylmethyl.
Particular values of R22 include cyanophenyl, hydroxymethyl-

10  phenyl, pyrazolyl, dimethyl-pyrazolyl, methyl-isoxazolyl, thiazolyl, methyl-
thiazolyl, ethyl-thiazolyl, imidazolyl, methyl-imidazolyl, ethyl-imidazolvl,
benzyl-imidazolyl, benzimidazolyl, methyl-oxadiazolyl, triazolyl, methyl-
triazolyl, propyl-triazolyl, benzyl-triazolyl, pyridinylmethyl-triazolyl,
cyanomethyl-triazolyl, dimethylaminomethyl-triazolyl, aminoethyl-

15  triazolyl, dimethylaminoethyl-triazolyl, dimethylaminocarbonylmethy]l-
triazolyl, N-methylpiperidinyl-triazolyl, pyrrolidinylethyl-triazolyl,
piperazinylethyl-triazolyl, morpholinylethyl-triazolyl, methyl-tetrazolvl,
pyridinyl, methyl-pyridinyl, dimethyl-pyridinyl, ethoxy-pyridinyl,

. cyclopropylmethoxy-pyridinyl, pyridazinyl, chloro-pyridazinyl,
20  pyrimidinyl, pyrazinyl, quinolinyl, isoquinolinyl and quinoxalinyl.
Specific values of R?? include cyanophenyl, hydroxymethyl-phenyl,
pyrazolyl, dimethyl-pyrazolyl, methyl-isoxazolyl, thiazolyl, methyl-
thiazolyl, ethyl-thiazolyl, imidazolyl, methyl-imidazolyl, ethyl-imidazoly],
benzyl-imidazolyl, benzimidazolyl, methyl-oxadiazolyl, triazolyl, methyl-

25  triazolyl, propyl-triazolyl, benzyl-triazolyl, pyridinylmethyl-triazolyl,
cyanomethyl-triazolyl, dimethylaminomethyl-triazolyl,
dimethylaminoethyl-triazolyl, dimethylaminocarbonylmethyl-triazolyl,
morpholinylethyl-triazolyl, methyl-tetrazolyl, pyridinyl, methyl-pyridinyl,
dimethyl-pyridinyl, ethoxy-pyridinyl, cyclopropylmethoxy-pyridinyl,

30 pyridazinyl, chloro-pyridazinyl, pyrimidinyl, pyrazinyl, quinolinyl},

isoquinolinyl and quinoxalinyl.



Rlerr] is as defined wwth reference to fornula | above; 10
represents the residue of a cyclopropyl, cyclobutyl, cyclopentyl or

cycl ohexyl %agé/g‘sﬁg/drogen o Rl err] represents hydrogen or Wﬁgmm

Rlerr] represe nmet hyl . -19- In relati o rornul a
|1 C above, R err] suitably represents phenyl. 15 In a favoured
enbodi nent, Q suitably represents the residue of a cycl obutyl ring.

Sui t abl y, R[err] re%r?a%%rﬁtrédgm% ”lsgn%%&mgl uitably, Rlerr]

represents nethyl eci f thin the scope of the
present invention ZQpatﬂ\ﬁiluﬂeubset oftha -cB - df%oﬂﬂmadml@ BBSRY{s0XY- 7, 8,
9,10-tetrahydro-(7, 10-ethano)- 1, 2, triazol o[ 3, 4- a] pht hal azi ne;

3. -7-di phenyl - eegrespytadiby ):hecmpguyds of formmlarll€z and ghartdeepyicalazi ne;
WD 98/ 04559 ble sal 20

PCT/ GB97/ 019462cceptable saltgthereofs (5 hyri dyl ) met hyl oxy-7, 8, 9,
10-tetrahydro- 1,2,4-triazolo[3, 4- a] pht hal azi ne;
7,8-dinethyl-3-pheny|-6-(2-pyridy|)nethy|oxy- 1 2,4-triazol o[ 4, 3-

b] pyri dazine; 5
7- met hyl - 3- phenyl - 6- ( 2- pyri dyl ) met hyl oxy- 1,J143Hu zol o[ 4, 3-b] pyri dazi ne;
7-ethyl - 3-phenyl - 6- (2- pyri dyl ) met hyl oxy-_ & 2, §$tr|azolo [ 4, 3-b] pyri dazi ne;
7, 8- benzo- 3- phenyl - 6- (2- pyri dyl ) met hyl oky}!'7, %,9, | O-tetrahydro- 1,2, 4-
trlazolo[3 4- a] pht hal azi ne; =
8- nmet hyl - 3, 7-di phenyl - 6- (2- pyri dyl) g 1,2,4-triazol o[ 4,3- 10-

b] pyri dazi ne; 3- phenyl - 6- ( 2- pyrN-€ yl oxy-7,8,9,
10-tetrahydro-(7, 10-methano)- 1, 2, 4- tniazol o [ 3, 4-a] pht hal azi ne;
3- phenyl - 5- (pyridi n- 2-yl et hoxy) - 1, 2, 3a,4 ﬁentaazacyclopenta-
[[err]]napht hal ene; 15 3- phenyl - 5- (pyrid | et hoxy) -

1, 2, 3a, 4, 8- pent aazacycl opent a- [[err]]Mapht Hal ene;

8- et hyl - 3- phenyl - 6- (2- pyri dyl ) met hyl oxy-7, 8,9, 10-tetrahydro- 1, 2, 4-
triazol o [3, 4-a] pht hal azi ne; (11C)

3- phenyl - 6- (2-pyridyl)net hyl oxy-(7, 8-pentano)- 1,2, 4-triazolo[4, 3- 20
b] pyri dazi ne;

wherein
R! is as defined with reference to formula I above:
10 Q represents the residue of a cyclopropyl, cyclobutyl, cyclopentyl or
cyclohexyl ring;
R5 represents hydrogen or methyl; and
RS represents hydrogen or methyl.
In relation to formula IIC above, R! suitably represents phenyl.
15 In a favoured embodiment, Q suitably represents the residue of a
cyclobutyl ring.
Suitably, R5 represents hydrogen.
Suitably, RS represents methyl.
Specific compounds within the scope of the present invention
20  include:
3-phenyl-6-(2-pyridyl)methyloxy-7,8,9,10-tetrahydro-(7,10-ethano)-1,2,4-
triazolo[3,4-a]phthalazine;
3,7-diphenyl-6-(2-pyridy1)methyloxy-1,2,4-triazolo[4,3-b]pyridazine;



8, 8-di net hyl - 3- phenyl - 6- (2- pyri dyl ) net hyl oxy-7,8,9, 10-tetrahydro- 1,2, 4-

triazol o] 3, 4- a] pht hal azi ne; 3-phenyl -7- (piperidin-
1-yl)-6-(pyridin-2-yl methoxy)- 1 ,2,4-triazolo[4, 3- b] ridazine; 25
3- phenyl - 7W@98R435N- 4-y| ) - 6- (pyrldln 2-yl gt hoxy) -1, 2, 4- t r i BESIGRI01946

b] pyri dazi ne; 3- phenyl - 5- (pyridi n- 2-yl net hoxy) 6 7,8, 9- tetrahydro-
1,2, 3a, 4, 8-pent aaza- cycl opent a[ [ err]] napht hal ene;

3-pheny|-5-(p>ér|d|n 2- yI meﬁgﬁ 7,8,9-tetrahydro-1, 2, 3a, 4, 7- pent aaza- 30
Cyc| Opent a[ [ e rH}} y meth}doxy-%%mmgh}’dro 1 2 4. trlazo 0[3 4-

- - thal PCT/ GB97/ 01946

7- et hyl - 3- ph@lﬂ}f}?f rdin 2-yl rrethoxy) 6,7,8,9-tetrahydro-1, 2, 3a, 4, 7-

pent aazacycl ogesrtiahkehyil 3- Bh@h&h@l( 1dy1)methyloxy 1,2,4-triazolo[4,3-
3- phenyl - 6- (p%rldln 2-yl met hoxy) - t hi ophen-2-yl)- 1,2, 4- triazol of 4, 3-

b] pyri dazi ne ]m’ndsanQEnyl 6- (pyr| di n- 2=yl met hoxy) - 7- (t hi ophen-3-yl ) -
1,2,4-tri

3- phenyl - 6 ( 2 P?’&’ﬂ ?P@PW g)égpg'%gdygﬁ&ﬁthcyé?’fyaﬂ% Sripgolpfd, Brbipurigpzing; > 4.

5 I( ity L§| ?phgﬁmg ?2"“’%?#? G pynidypmethyloxy ]2 ditriazclol4 3-hlnyridazige; |
et hano)- 1, 2, 4;8- benzm—quﬁl&axAdeﬂ-(ﬂqu'mdﬁBmehyloxy 7,8,9,10-tetrahydro-1,2,4-

3-(3- et hoxy) henyl ( i,dy] ) net hyl oxy- 7,8,9, 10-tet rahydro- ( 7, 10-
ethano)- 1 ,2M% a??‘Pé%r?ﬁPgX 13¥ t hal azi ne;

iy LA i 15 s 120

3- (3- pyrildyl )b]?p}(r}idmmledyl ) met hyI oxy-7,8,9, 10-tetrahydro-(7, 10-ethano) -
1,2,4-triazol o[ 3, 4- a] pht hal azj ne

3-cycl opr opy! 3eehienyd %rwylﬁlﬁl)mﬁtbxkpxy B89, 1btetzahydned(7o1Q-mathagohdnd -
1,2, 4- trlazolg -3

6- [(6 nmet hyl ) - B@ﬁ"ﬁj@ ]R‘glg@fig%y 3-phenyl -7,8,9,10-tetrahydro-(7,10- 20

et hano)- 1,2, 4- ﬂHénglCﬁ Qaﬁrﬁlﬁ-ﬁbhhéﬂﬁixgﬂlmﬁa 4, 7 penfkazac clopenta-
[ (3- rrethyl) 2 pyr| yl ] met hyl oxy- 3- phenyl -7, 8, -tetrahydro-(7, 10-

et hano) - 1, 2 muapzhibakenps 4- a] pht hal azi ne

) B SR AL St 1
[alnaphthalene;
8-methyl-3-phenyl-6-(2-pyridyl)methyloxy-7,8,9,10-tetrahydro-1,2,4-
triazolo[3,4-a]phthalazine;
3-phenyl-6-(2-pyridyl)methyloxy-(7,8-pentano)-1,2,4-triazolo[4, 3-

20  Dbjpyridazine;
8,8-dimethyl-3-phenyl-6-(2-pyridyl)methyloxy-7,8,9,10-tetrahydro-1,2,4-
triazolo[3,4-a]phthalazine;
3-phenyl-7-(piperidin-1-y})-6-(pyridin-2-ylmethoxy)-1,2,4-triazolo[4, 3-
b]pyridazine;

25  3-phenyl-7-(pyridin-4-yl)-6-(pyridin-2-ylmethoxy)-1,2,4-triazolo[4, 3-
b]pyridazine;
3-phenyl-5-(pyridin-2-ylmethoxy)-6,7,8,9-tetrahydro-1,2,3a,4,8-pentaaza-
cyclopenta[a]naphthalene;
3-phenyl-5-(pyridin-2-ylmethoxy)-6,7,8,9-tetrahydro-1,2,3a,4,7-pentaaza-

30  cyclopenta[a]naphthalene;



25 6-
[ (5-methyl)-2-pyridyl]nethyl oxy-3-phenyl-7,8,9,10-tetrahydro- (7, 10-

et hano) - 1, ohbiazol o 3, 4- a] pht hal azi ne; PCT/GBY7/01946
3- phenyl - 6-%g?98;3??|58yl ) met hyl oxy-7, 8,9, 10- -t%lfahydro (7,10-ethano)- 1,2, 4-
triazol of 3, 4- a] pht hal azi ne; 3- phenyl - 6- (4- pyri dyl ) met hyl oxy-7, 8, 9,

10-tetrahydro-(7, 10-ethano)- 1,2,4- 30 triazolo [3,4-a]phthal azi ne;

WO 98/ 04559 . 1- .
PCT] GB97/ 019467 -methyl-3-phenyl-5-(pyridin-2 yimethoxy)-6,7,8,9-tetrahydro-1,2,3a,4,7-

3- phenyl - 6- [Zdehtaazmgyc)op’emla[njhyi)mtmlmé oxy 7,8,9,10-tetrahydro- (7, 10-
ethano)- 1,2, 4-triazol 0[3 ] pht hal a

6-( 3- cyanopherﬁrp haayh6t X’}d@ Br'ﬁélﬁ%ﬂ hqx_wg) @'(thl@hfgt -eyrdrodtriagolaldifino) -

1,2, 4-triazol LB g&ghthal azine; 5
[1-(3,5-di met f)@f’ yI]rrethyI oxy- 3- phenyl 7, 8,9, 10-tetrahydro-(7, 10-

ethano) -1, 2, 4-3. héﬁ 1-8l(@yfided-2h1htBéky)e7-(thiophen-3-yl)-1,2,4-triazolo[4,3-
6-[4- (2- et hyl) h| asz;ol (Ffmat hytsf)xy 3- pm>(/ 7p fo)tetrahydro[(7 10-

et hano)- 1,2, lb]pynda@lm{B 4- a] pht hal azi ne;

ibphen{I 26 gztfphgﬁg%éa -)’)&}r%ﬂ?lﬁﬁﬁﬂé?%g 89 9, 1a)9te£rath X%ci pi'opzum‘;))t h&r}io)

3- phenyl - 6- (3 i mluqécy 7,8,9, 10-tetrahydro-(7, |0-ethano)-
1,2,4-tri azoltgyd[z'oﬁ%g ‘mq“ hal azi ne; 6-

(1 benzyl i m deBz (- nibthbv})phbhyl M?—ﬂrm)d)méth?l(&yw 819)1 0eetmihydiro-(7710-10-

ethano)-1,2, 4-triazol o 3 g%r}é 15 3-phenyl-6- (isoquinolin- 1
yl) met hyl@xy-ethang)-1% tté‘lalzg‘?%f"d" phthalgzigenano) - 1,

2 4-triazolo

6- (1- elt h>Z/| i m[ g’aﬁ%?@%?ﬂ?@ﬁ% 7-pyridylmethyloxy7.8,3 10 tefrabydro-(7,10-

ethano)- 1,2, e4hhhbp1d, @{t&aﬁol@lmhtdjgha}zalame

3- phenyl - 6- (1 razol yl ) met hyl oxy-7,8,9, 10-tetrahydro-
10- et hano) - 1, ﬁp é flpgro)p nyhédﬂmldwlhygmwyﬁi%){o tetrahydro (7,10-

3- phenyl - 6- (N— ?J;g %‘%gﬁg&f&?%%ﬁlgﬁm&m?& 7, 8,9,10-tetrahydro-(7, 10-

et hano) - 1, 2 azine;

6-[4-(3- @5 hy 3. wpyﬂm@mmw@mmm@mw 88, 90-td-ah9lFay,d00ethanoc)O-
et hano) - -trrazolo[ 3,4 pht hal azi ne; 25
3- phenyl - 6 (2 h&;%mamlbfﬁn‘bﬁm thejazing, 9, 10-tetrahydro-(7, 10-ethano)-

6. (21 m dagol FISTRRPHRIS- G- PRI me by lgey 7 a0 et AT 1y othaple) -
1,2,4-triazol q $3 Gisddbfshebfsithalazine;
. 6-[(6-methyl)-2-pyridyljmethyloxy-3-phenyl-7,8,9,10-tetrahydro-(7,10-

20 ethano)-1,2,4-triazolo[3,4-a}phthalazine; -
6-[(3-methyl)-2-pyridyljmethyloxy-3-phenyl-7,8,9,10-tetrahydro-(7,10-
ethano)-1,2,4-triazolo[3,4-a]phthalazine;
6-{(4-methyl)-2-pyridyljmethyloxy-3-phenyl-7,8,9,10-tetrahydro-(7,10-
ethano)-1,2,4-triazolo[3,4-a}phthalazine;

25  6-[(5-methyl)-2-pyridyljmethyloxy-3-phenyl-7,8,9,10-tetrahydro-(7,10-
eth;ano)-1.2,4-triazolo[3,4-a]phthalazine;
3-phenyl-6-(3-pyridyl)methyloxy-7,8,9,10-tetrahydro-(7,10-ethano)-1,2,4-
triazolo[3,4-a]Jphthalazine;
3-phenyl-6-(4-pyridyl)methyloxy-7,8,9,10-tetrahydro-(7, 10-ethano)-1,2,4-

30 triazolo[3,4-alphthalazine;



3- phenyl - 6- (2-t hi azol yl ) net hyl oxy-7,8,9, 10-tetrahydro-(7, 10-ethano)-1, 2, 4-
30 triazol o] 3, 4- a] pht hal azi ne; WO 98/ 04559

-23 - PCT/ GB97/ 01946

6- [ 2- (5- MINhIWOISH azol yI | net hyl oxy- 3- phemyl - 7, 8,9, 10-t et r BRYGRIVP46 10-
ethano)- 1, 2,4-triazol o[ 3, 4-a] pht hal azi ne;

6-[2- (4-met hyl ) t hi azol yl ] met hyl oxy- 3- phenyl - 7 8,9, 10-tetrahydro-(7, 10-

et hano)- 1,2 4-tri azoI o[ 3, 4- a] pht hal azi_ne;

6-[2- (3, 5- di At h&m%ﬁrﬁw bzlbneﬂgmloxyg&ﬁa 10etetesthryedrpel7olq-7, 10-

th 1,2 { I
g- pﬁgg% 6- (%élp%/rg ;Z%y % %%31?38%@@ ZIES tetrahydro-(7, 10-ethano)-

1,2, 4- er(st@aabphanfu)&iemh msra;pnenyl 1, 8 9,16-tetrahydro-(7,10-ethang)-
[ 2- (4 6- di met hyl ) pyri dyl | met hyl oxy- 3- phenyl- 8,9, 10-tetrahydro- (7, 10- 10

et hano) - 1, zlﬂ-,éftmzolo(iiﬁﬁ -alpkt bhlalzmeim ne;
i- pz)hznyl 6- %ﬂﬁ%@%ﬁ&%ghﬁﬁiﬁ @é’}]&}g 910:%703:[ teL?P y %ré) 16 tetra ydtroa(gol)o-
6-[2-(5, 6- dlgﬁ{dﬁﬂ )lpg@l fH&in{@;SF%'a %HQIEE'Y' 7,8,9, 10-tetrahydro- (7, 10-

ethano)- 1,2, 4-tri azo’l ) azi ne;
6- (4- et hyl |ﬁq[da(Zaheﬂaslet)hmtdlyl]meyhjslolxb@whenﬂr'&893,lﬂiﬂeﬁrﬁhydhd-@'?,QO (7,10-

th 1,2,4-t | 3,

g pﬁg(l’)liﬂ 6- (& I‘I]?.;IZ 441(')| %Wéﬁﬁ‘t%zgﬂz}“ﬁo tetrahydro-(7,10- et hano) -

1,2, 4-t

6-[ 4- ( 2- <ra|t ﬁ;?)pq%%zg’aiﬁo xg?’@?“ée“hﬁh"yl 7.5.%1Q tetyghydro-(7. 1 0-ethano)- o 5

et hano) -101, 21 244&fuaaalml[:®&3a]@hal]x¢)llatzhﬁd azi ne;

6- (6-chl or Opgl‘l da2| n- 3-yl ).net hyl oxy- 3- phenyl -7,8,9, |0-tetrahydro-(7, 10-
et hano) - 1, 23-phemyl-8§;G- Byg amu})mﬂhx - h; 9, 10 tetrahydro-(7,10-ethano)-

6- (2- |mdazoi&lg@m% %?Q%%g%l phenyl) - 7 8,9, 10-tetrahydro- (7, 10-

et hano) - 1, 27774=1r1 azo azi ne;

6- (4- hydr OXYHEIIfbﬂlﬂbﬁﬁﬁﬂhﬁ@ltﬂﬂ)weth%dﬁ}e&ﬂhenil 8,8%,1bGet ARy 4 a0-( 7, 10-

ethano)- 1,2, 4-triazol o 3, 4-a] pht hal azi ne; 6-
(4- hydroxybu@@lam%%‘lpfﬁéaﬁﬂlo Balphthglazpeiahydr o- (7, 10-ethano)- 1,2, 4-

triazol 2|ne

6 (4 hydPoxy HRAVE PG RP R WY P PTISp B L0 tasrahydig: (Tel MR 30

(7, 10-ethanpp-4 %rla%olﬂ){\’g 4l Aphtd3zirtk; a] pht hal azi ne;
6-(1-ethylimidazol-2-yl)methyloxy-3-phenyl-7,8,9,10-tetrahydro-(7,10-
ethano)-1,2,4-triazolo[3,4-a]lphthalazine;

3-phenyl-6-(1-pyrazoly)methyloxy-7,8,9,10-tetrahydro-(7,10-ethano)-1,2,4-

20  triazolo[3,4-a]phthalazine;
3-phenyl-6-(N-pyrrolidinylcarbonyl)methyloxy-7,8,9,10-tetrahvdro-(7,10-
ethano)-1,2,4-triazolo[3,4-a]phthalazine;
6-[4-(3-methyDpyridyljmethyloxy-3-phenyl-7,8,9,10-tetrahydro-(7,10-
ethano)-1,2,4-triazolo[3,4-a]Jphthalazine;

25  3-phenyl-6-(2-quinolinyl)methyloxy-7,8,9,10-tetrahydro-(7,10-ethano)-
1,2,4-triazolo[3,4-a]jphthalazine;
6-(2-imidazolyl)methyloxy-3-phenyl-7,8,9,10-tetrahydro-(7,10-ethano)-
1,2,4-triazolo[3,4-alphthalazine;
3-phenyl-6-(2-thiazolyl)methyloxy-7,8,9,10-tetrahydro-(7,10-ethano)-1,2 4-

30 triazolo[3,4-a]phthalazine;



WD 98/ 04559 - 24 -

PCT/ GB97/ 01946 6- ( 3- hydr oxynet hyl phenyl ) net hyl oxy- 3- phenyl -7, 8, 9,
10- t et r ahy iRy dg 4859~ et hano) -1, 2, 4-triazol o[ 3, 4- a] pht pet/ahbNero4s
6- (1 -methyl - 1,2, 4-triazol -3-yl)nethyl oxy-§3phenyl 7,8,9, 10-tetrahydro-
(7, 10-et hano) 1,2,4-triazol o[ 3, 4-a] pht hal azine; 5 6- ( 2- net hyl -

1,2,4-triazol - 3- yl)nethyloxy 3-phenyl -7, 8,9, 10-t et rahydr o- (7,
10- et hano) - 1, 264[21(5Lxﬁéﬂ{ﬂbt?}uézcﬂ}nhiehﬁyﬁ&yrmf;henyl -7,8,9,10-tetrahydro-(7,10-
3- phenyl - 6- ( 3- cycl opr opyl net hyl oxy- 2 ) et hyl oxXy- 7, 8, 9;

t et r ahydr o- ( 7, etians)tiaRdytriazlaf3i4-a &Me;a] pht hal azi ne;

cthanoy- 1. 2, 2 Sreasvper ebrriimetbrinky 3 phony gt 8. 10 detkahatar 16:
(6-net hyl pyri déﬂma%o\} l)ggtg}yémﬁ»?; Hmla.laﬁng' 4-triazol of 3, 4-

al pht hal azi ne;

6- (1- net hys- 1H8 Izzaz&drmadml)p&fmyimmeaxﬁs?p}cemaw,e 10ltetrdhydricagoi®@| 4, 3-
b] pyri dazi ne; | -2H 1,2, 4-triazol - 3-yl met hoxy) - 3, 7- di phenyl -
1,2,4-triazol o?ﬂla?}ﬁ) 1» 4- trb‘a}zﬁﬁtﬁdaa]m@halazme 3, 7-diphenyl-6-(2H

1,2, 4-t I ;

o (2 met - 21 P PAETTE SRty ob By B rerra R A S oy
20 pyridazi ngjazolo[3,4-a]phthalazine;

3, 7-di phenyl - 6- ( 2- propyl-2H—1 2, 4-triazol - 3- yl met hoxy)- 1,2,4-triazol o[ 4, 3-

b] pyri dazi ne; 6-[2-(4, &Sdlmethyl)pyrld)'l]methyloxy-B phenyl-7,8,9,10- tetrahydro (7,10-

7-di phenyl <6- (15 propyl; 1H-1, 2 tr| Irrethoxy) 1,2,4-triazol o[ 4, 3-
b] pyr i daz}lﬂe étél 09%2%tr1a201013 Laf)’a

6-(1-methyl-1 | . .
o I(O LA, Fsmeeﬂ%@((44rm££mw§9§?x¥nﬁggzgs,@gmyétr& {’3 {7, 1@%&3@%@61;3[4

1,2, 4-tri azol ofrdg#dlo]3, 4-a]p}u]hpﬂfaz1daz| ne; 6- (4- net hyl -
g] rz)yfi é;;?ﬁgl GQ) -[% (g%t gx%fé)hgg g &hen yloxy-3 pheny[ I’iaSZg lg[tetrahydrgg7 10-
PCT/ GB97/ 01946, ethano)-1,2,4-triazolo[3,4-a]phthalazine;

15  6-(4-methylimidazol-2-yl)methyloxy-3-phenyl-7,8,9,10-tetrahydro-(7,10-
ethano)-1,2,4-triazolo(3,4-a]phthalazine;
3-phenyl-6-(4-pyrimidinyl)methyloxy-7,8,9,10-tetrahydro-(7,10-ethano)-
1,2,4-triazolo[3,4-a]phthalazine;

. 6-[4-(2-ethyl)thiazolyl]lmethyloxy-3-phenyl-7,8,9,10-tetrahydro-(7,10-

20  ethano)-1,2,4-triazolo[3,4-a]phthalazine;
6-(6-chloropyridazin-3-yl)methyloxy-3-phenyl-7,8,9,10-tetrahydro-(7,10-
ethano)-1,2,4-triazolo[3,4-a]phthalazine;
6-(2-imidazolyl)methyloxy-3-(4-methylphenyl)-7,8,9,10-tetrahydro-(7,10-
ethano)-1,2,4-triazolo3,4-alphthalazine;

25  6-(4-hydroxymethylphenyl)methyloxy-3-phenyl-7,8,9,10-tetrahydro-(7,10-
ethano)-1,2,4-triazolo(3,4-a]phthalazine;
6-(4-hydroxybutyl)oxy-3-phenyl-7,8,9,10-tetrahydro-(7,10-ethano)-1,2,4-
triazolo[3,4-a]phthalazine;
6-(4-hydroxymethylcyclohexyl)methyloxy-3-phenyl-7,8,9,10-tetrahydro-

30  (7,10-ethano)-1,2,4-triazolo[3,4-a]phthalazine;



6- (5-met hyl -2H-1, 2, 4-tri azol - 3-yl met hoxy) - 3, 7-di phenyl -1, 2, 4-tri azol o[ 4, 3-
b] pyri dazi ne;
6- (3-nethyl-3H 1, 2,3-triazol - 4-yl met hoxy) -3, 7-di phenyl -1, 2, 4-tri azol o[ 4, 3-
b] pyri daziWe;98/08559 .24 . ‘PCTIGB97/01946
3- (4- met hoxyphenyl ) -6- (1-met hyl -1 H 1, 2, 4- triazol - 3-yl met hoxy) - 7- phenyl -
1,2,4-triazol o[ 4, 3-b] pyri dazi ne;
6- (3- net hyl pyri di n-2-yi met hox phen 7-(piperidin-_ 1-
tr |( azol of Z gY%f%@yﬂgg%/yrﬁgthyqpKenyl)methy}/loxy- g;?he%ylﬂ 8,9,10- tg;,r)ahydro—ﬁ 10-
7- (nor phol i n- 3-phenyl met hoxy) -1, 2,4-triazol o[ 4,3- 10
b] pyri dazi ne;eﬁ%hyi%) %Bfgﬁg%ﬁﬁ%%{)?ﬂﬁgg f'l’) -6-(pyridin-2-yl nmethoxy)- 1

, 2, 4-triazol @-¢1-ndethyl-1,2 4kthb§tb1 Gésﬂ)'rﬂ@thyloxy- -phenyl-7, 8 ,9,10-tetrahydro-
8rrethy| 6- (2- n'ethl-2H-12 -triazol - Xlrrethoxy) , 7-diphenyl- 1,2, 4-
(i azol of 4, 3-B) HetkrRnO)b2.41triazolo[3,4-a]phthalazine;

E T L R B E R e P TR

tri

6- (

1,2

1,2,4-triazole O’Et‘}gémxw Altrid 28 [BRhjphtAaldzineg- Pheny! -
1,2,4-triazol o[ | pyridazi ne;

7-C

tri

1,2,

3-

ycl ohexy! -Bphengb6H3cyzloptopylmethyloxyt2-pyyidybiteskyloxs-HBehI0- 1, 2, 4- 20
a

0 oL B e PBEIN  SobBE, 1

b] pyr i dazi nexhenyl.6.(3-ethoxy-2-pyridylmethyloxy-7
7- cycl opentylrgag fnzlyme e oﬁ-, pzm y?rlngzoyggyrsng lr?oti?)t/ 2 -dgﬁe(r?y 0- 1,2, 4-

triazol ol@, 3- dthpyxo)-ddZ,ArtmazﬁE)[S 4-a]phthalazine;

8-net hyl -6-(1-net hyl -"1H 1, 2 4 ria oxy | phenyl - 1, 2, 4-
triazol ol [4, $ Kﬁ‘ﬂ?‘ibd’éﬁfflﬂ@“' Yy met%‘YL‘V@'r%‘ng 1@5-2%131’%6 [f
1,2,4-triazol y) 3-phenyl -1, 2, 4- trlazolo [ 4,

3- b] pyri dazi ne)f&h%ﬁ’?atz “tert-butyl-6- (2 nmet hyl -

1, 2, 4- tri azol -8t yh eyl DHL; B4 phiayl-3-ylmet Hoxy3 B, 7 dxphenyl 1,2,4-triazolo[4,3-

r

tr| azol o[ 4, 3-b] pyri dazi ne; WO 98/ 04559

-26 - blpyridazine; PCT/ GB97/ 01946

r icg(z:l)f)gf Y g:@%@@'@&%ﬁ&zt?i’a%af.é.'y%%ﬁo%zﬁ.'ﬁ-h?p%éékjl?i‘,é’.'l?t%io}o @4
blpyridazine;

3,7-diphenyl-6-(2H-1,2,4-triazol-3-ylmethoxy)-1,2,4-triazolo[4,3-
blpyridazine;
6-(2-methyl-2H-tetrazol-5-ylmethoxy)-3,7-diphenyl-1,2,4-triazolo[4,3-b]-

20 pyridazine;
3,7-diphenyl-6-(2-propyl-2H-1,2,4-triazol-3-ylmethoxy)-1,2,4-triazolo[4,3-
blpyridazine;
3,7-diphenyl-6-(1-propyl-1H-1,2 4-triazol-3-ylmethoxy)-1,2,4-triazolo[4, 3-
blpyridazine;

25  6-(1-methyl-1H-imidazol-4-ylmethoxy)-3,7-diphenyl-1,2,4-triazolo[4, 3-
blpyridazine;
6-(3-methyl-3H-imidazol-4-ylmethoxy)-3,7-diphenyl-1,2,4-triazolo{4,3-
b]pyridazine;
6-(4-methyl-4H-1,2,4-triazol-3-ylmethoxy)-3,7-diphenyl-1,2,4-triazolo{4,3-

30  Dblpyridazine;



7-ethyl -6-(2-nmethyl -2H 1, 2,4-tri azol - 3-yl met hoxy) - 3- phenyl - 1, 2, 4-
triazol o[ 4, 3-b] pyridazine; 5 7-tert-butyl-6-(1-nmethyl-IH

1,2, 4-tri | - 3-v| met hoxy) - 3- phenyl - 1, 2, 4- triazol o] 4, ~PbBYd19821 ne;
7- et hyl - a@%’ﬁéf%bl C1H 1, 2, 4-tri azol - 3- yi 3t hoxy) - 3- phenyl - %ﬁy

triazol o [4, 3-b] pyri dazi ne;
7-met hyl -6-(2-nmethyl -2H 1, 2, 4-tri azol - 3-yl met hoxy) - 3- phenyl - 1,2,4- 10

12t i azol® By AEO ROy -yt isaol s i) el B4 EESIGH 921

1,2,4-triazol-

4- tr| azol o[ 4,n3p jahﬁmzmbazi ne

7-met hyl - 6- (1- rrethl- 4-triazol - rrethoxy 3- |- 1,2, 4-
triazol o[ 4,3 Q)ﬁ)}ﬁqtbé{fﬁﬁél 21% tnazol#mlm@ %Y)éi'b‘lﬁé?@‘# ?(,é#-tnazolo[4,3-
1,2,4-tri azolb met hoxy)- 1, 2,4-triazol o[ 4, 3- b] pyri dazi ne;

7- cycl opentylJ 189 R n- 2-yI met hoxy) 3- (thi ophen- 2-yl)- 1,

2,4-triazelo L . 7 . -7 .
‘ cycl opertyl 34(?51%118 u%%ﬁg(ﬁlyﬂ\%t%yl II_{ r%ez F]lytrfazol -3 ylmethoxﬁ | agl(:)elnyl
yl met hoxy) - 1 ]2241»tmazxﬂo[4o$-b]ﬁyﬂu]lwneda2| ne;

7- cyclopentyl

1,2, 4-tri azol6-&- W%gg’hﬁéﬂmg Vimethaen-Sphenyl-7-(piperidin-1-yi)11,2.45 o) o
[4,3-b]pyrid 3

7- cycl opentylaﬁ%i(?r%??[?rbstmﬂyrmqn% 4-triazol - 3-yl met hoxy) - 3- (t hi ophen- 2-yl ) -

1,2,4-triaza. g{,gr@lahpmymazpmymi(pyndan -Tyhhenoryy-1; R4{t2iameldt| 3-2H
124tr|azol- -yl met hoxy) - 3- (pyridin-4-yl)-

1, 2, 4- t r1@zoldpuridapinsyr i da2| ne:

7- cycl opentylgzphg f-;—gﬁyn 1% aZI?]zgg}’lknejnh%ﬁy) 194548280018 3-

yl met hoxy) - 1
7-cycl opentylblggflaafzmprophenyl) 6 (2-methyl-2H 1,2,4-triazol-3- 30

yI met hoxy) triazol o [4,3 % ri dazi ne; WD 98/ 04559
27 8- methyl 6-(2-metigyl 2Eg Gy mol 3-ylmethoxy)-3,7-diphenyl-1,2,4-

5 f??giﬁfgtﬁ'w%?ot g 7o 2
L G R o S
7-cycl opentyI},S;szmmﬂ,ydle&,:Q-}bypjrniﬂmziaeyl met hoxy) -1, 2, 4-triazol o[ 4, 3-
6-(2-methyl-2H-1,2,4-triazol-3-ylmethoxy)-7-(morpholin-4-yl)-3-phenyl-

1,2,4-triazolo[4,3-b]pyridazine;
7-cyclohexyl-6-(2-methyl-2H-1,2,4-triazol-3-ylmethoxy)-8-phenyl-1,2,4-

20 triazolo[4,3-b]pyridazine;
7-cyclohexyl-6-(1-methyl-1H-1,2,4-triazol-3-ylmethoxy)-3-phenyl-1,2,4-
triazolo[4,3-b]pyridazine;
7-cyclopentyl-6-(2-methyl-2H-1,2,4-triazol-3-ylmethoxy)-3-phenyl-1,2,4-
triazolo[4,3-b]pyridazine;

25 8-r_nethy1-6-(1-methyl—lH-1,2,4-triazol-3-ylmethoxy)-3,7-dipheny1—1,2,4-
triazolo{4,3-blpyridazine;
7-cyclobutyl-6-(1-methyl-1H-1,2,4-triazol-3-ylmethoxy)-3-p hényl-l, 2,4-
triazolo[4,3-b]pyridazine;
7-tert-butyl-6-(2-methyl-2H-1,2,4-triazol-3-ylmethoxy)-3-phenyl-1,2,4-

30 triazolo[4,3-b]pyridazine;



b] pyri dazi ne; 7-cycl opentyl - 8- net hyl - 6- (2- net hyl -

1,2,4-triazol -3-yl net hoxy) - 3- phenyl -

1,2,4-triazol o[ 4, 3-b] pyri dazi ne; 7-cycl opentyl - 3- phenyl -6-(2H 1

, 2, 4-tri azB0OBOISIIet hoxy) - 1,2, 4-triazol ofd, 3- 10 b] py rRCRIGB?01946

3- (4- net hyl phenyl ) - 7- phenyl - 6- (pyri di n- 2-yI net hoxy)- 1,2, 4-triazolo [4,3-
b] pyri dazi ne;

3- (4- et hyl phenyl ) - 6- (3- et hyl pyri di n- 2- ylnethoxy) 7- phenyl -1, 2, 4-
triazol o[ 4, 3 b}'@?b‘ﬂtﬁ&zﬁ (&methyl-2H51,214-ttiagol-3-ylmethoxy)- 3-phenyl-1,2,4-

lﬁéi”&f?fﬁ','?éz@q[ﬁg%;gjwé;‘mgst hyl phenyl) - 7- phenyl - 1,2, 4-
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7-cyclopentyl-3-(2,4-difluorophenyl)-6-(1-methyl-1H-1,2,4-triazol-3-

20  ylmethoxy)-1,2,4-triazolo{4,3-b}pyridazine;
7-cyclopentyl-6-(1-methyl-1H-1,2,4-triazol-3-ylmethoxy)-3-(thiophen-2-yl)-
1,2,4-triazolo[4,3-b]pyridazine; . '
7-cyclopentyl-6-(2-methyl-2H-1,2,4-triazol-3-ylmethoxy)-3-(thiophen-2-yl)-
1,2,4-triazolo{4,3-b]pyridazine;

25  7-cyclopentyl-6-(2-methyl-2H-1,2,4-triazol-3-ylmethoxy)-3-(pyridin-4-yl)-
1,2,4-triazolo[4,3-b]lpyridazine;
7-cyclopentyl-3-(2-fluorophenyl)-6-(1-methyl-1H-1,2,4-triazol-3-
ylmethoxy)-1,2,4-triazolo{4,3-bjpyridazine;
7-cyclopentyl-3-(2-fluorophenyl)-6-(2-methyl-2H-1,2,4-triazol-3-

30  ylmethoxy)-1,2,4-triazolo[4,3-b]lpyridazine;
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zol o[ 4, 3 pyri
ur an- 2- ynﬂ Pridazimt hyl - 1H 1, 2, 4-tri azol - 3-yl met hoxy) - 3- phenyl - 1, 2, 4-
zol o[ 4, 3-b] pyri dazi ne;

- et hyl - B-04-meshatihenyi)-6-(§imethydynidin-2-yéineteons)-phenyk 120l o[ 4, 3-
ri dazi ne;

-fl uor opﬁéWP%o-[%’-B(}ilpP@{ngell—l- 1,2, 4-triazol - 3-yl met hoxy) - 7- phenyl -
15  6-(1-ethyl-1H-imidazol-2-ylmethoxy)-3-(4-methylphenyl)-7-phenyl-1,2,4-

triazolo[4,3-b]pyridazine;
3-phenyl-6-(pyridin-2-ylmethoxy)-7-(thiomorpholin-4-yl)-1,2,4-triazolo{4, 3-
b]pyridazine;
6-[2-(4-methylthiazol-5-yl)ethoxy]-3,7-diphenyl-1,2,4-triazolo[4,3-

20 Db]pyridazine;
(£)-7-(2-methylpyrrolidin-1-yl)-3-phenyl-6-(pyridin-2-ylmethoxy)-1,2,4-
triazolo[4,3-b]pyridazine;
6-(1-methyl-1H-1,2,4-triazol-3-ylmethoxy)-3-phenyl-7-(pyridin-4-y1)-1,2,4-
triazolo[4,3-b}pyridazine;

25 7-cyclopentyl-6-(1-methyl-1H—1,2,4-triazol-3-ylmethoxy)-3-phenyl-1,2,4-
triazolo[4,3-b]pyridazine;
7-isopropyl-6-(1-methyl-1H-1,2,4-triazol-3-ylmethoxy)-3-phenyl-1,2, 4-
triazolo[4,3-bjpyridazine;
3-cyclopropyl-6-(1-methyl-1H-1,2 4-triazol-3-ylmethoxy)-7-phenyl-1,2,4-

30  triazolo[4,3-b]pyridazine;
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7-phenyl-3-(thiophen-2-y1)-6-(2H-1,2,4-triazol-3-ylmethoxy)-1,2,4-
triazolo[4,3-b]pyridazine;

3-(furan-2-yl)-6-(1-methyl-1H-1,2,4-triazol-3-ylmethoxy)-7-phenyl-1,2,4-

triazolo[4,3-b]pyridazine;
6-(1-methyl-1H-1,2,4-triazol-3-ylmethoxy)-3-phenyl-7-(thiophen-3-yl)-
1,2,4-triazolo[4,3-blpyridazine;
6-(2-methyl-2H-1,2,4-triazol-3-ylmethoxy)-7-(thiophen-3-y1)-1,2,4-
triazolo[4,3-b]pyridazine;
3-phenyl-7-(thiophen-3-yl)-6-(2H-1,2,4-triazol-3-ylmethoxy)-1,2,4-
triazolo[4,3-b]pyridazine;
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blpyridazine;

20  3,7-diphenyl-6-(pyrimidin-4-ylmethoxy)-1,2,4-triazolo(4,3-b]pyridazine;
3,7-diphenyl-6-(pyridazin-3-ylmethoxy)-1,2,4-triazolo[4, 3-bjpyridazine;
6-(1-methyl-1H-1,2,4-triazol-3-ylmethoxy)-7-(morpholin-4-yl)-3-(thiophen-
2-y1)-1,2,4-triazolo[4,3-b]pyridazine;
3,7-diphenyl-6-(thiazol-4-ylmethoxy)-1,2,4-triazolo{4,3-b]pyridazine;

25  6-(5-methylisoxazol-3-ylmethoxy)-3,7-diphenyl-1,2,4-triazolo[4,3-
b]ﬁyridazine;
3-(3-fluorophenyl)-6-(1-methyl-1H-1,2,4-triazol-3-ylmethoxy)-7-(morpholin-
4-yD-1,2,4-triazolo[4,3-b)pyridazine;
3,7-diphenyl-6-(pyrimidin-2-ylmethoxy)-1,2,4-triazolo[4,3-b]pyridazine;

30  6-(2-methyl-2H-1,2,3-triazol-4-ylmethoxy)-3,7-diphenyl-1,2,4-triazolo[4,3-
blpyridazine;
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7-(1-methylcyclopropyl)-6-(1-methyl-1H-1,2,4-triazol-3-ylmethoxy)-3-
phenyl-1,2,4-triazolo[4,3-b]pyridazine;
3-(3-fluorophenyl)-6-(1-methyl-1H-1,2,4-triazol-3-ylmethoxy)-7-phenyl-
1,2,4-triazolo[4,3-b]pyridazine;

25  7-(1-methylcyclopentyl)-6-(3-methylpyridin-2-ylmethoxy)-3-phenyl-1,2,4-
triazolo[4,3-b]pyridazine;
6-(1-methyl-1H-1,2,3-triazol-4-ylmethoxy)-3,7-diphenyl-1,2,4-triazolo[4, 3-
blpyridazine;
3-(6-methylthiophen-2-y1)-6-(1-methyl-1H-1,2,4-triazo}-3-ylmethoxy)-7-

30 phenyl-1,2,4-triazolo[4,3-b]pyridazine;
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cT/ GBQ7/01946 33 -
et hyl - 7- ( 1 IRANQIA S RIRFIIA T (2. et hyl - 2 1, 2, 4-tri azol - 3-

3-

8

y

P

8-

yl'met hoxyy- 3- Qfmsh ﬂ-l?lrilzttf-tﬁéﬁﬂlcﬂ 13e{HdR) i30A g 1-1,2,4-triazolo[4,3-
6- (1- net h%/l 1$)I-i|-@1 2, zytrl azol - 3- yl rret ﬁoxfl) O%?)heny Iﬂﬁm(ypyrro |n?zr?-°[-yl)
1,2,4-tri azolldp&rﬁidz}xpgrrl dazi ne;

7-
1
7-

,EYZ'.?PF;%'%[%‘% P iphebei-T %@azgtoh Bl sz e eI m L A S e -

cycl obutyl hyl-1H 1,2, 4-triazol - 3-yl met hoxy) - 3- phenyl -
1,2,4-triazol o %‘%gqb*%gﬁ(t Iéizilaén’e;

7- (1 met hyl cyNi[Qp[@n@y'P difphdnd 1L Ayiridddlo[d, R blpyirid 84 8!6- Bloxy Rt hoRY), 23 ( 2- 10
fl uorophenyl) -1, trlazoI(&)}[4 3-b] yrlda2| ne;
7- (1- et KQ| cwcﬂwéﬂty gthyll V. Nedimptbylamine; 4-t r i azol - 3- yI met hoxy) - 3- ( 2-

evel oyl - B 7 ipBeayhl ,@Yﬁﬂﬁ%% iR T2 L Biasstota 3 Plosridazing: -
1,2,4-tri azoleslg (2»?::4%9}1511%23[1%&3115 1H- arm&%iatzm B%qnfértﬁgky]% 7tdiphesdl-

Al so provided by the present 1nvention is a nethod for the treat ment
and/ or prevent,Rehtuazalnid, éﬂl}pmd@mnebrrprl ses administering to

patient in need of su cti a a u

fornula | Qeig? HH%%‘ i%c&ée%% Prggﬁ‘i g@‘?’&ﬁe&} QEEE@eZ)'RQHrQF 3}?3 3friﬁer eof or
20 ap dr t . Further provided by the present

i nvent i O%gl sungfg 1&8&1%%,3tbr]]%yndamnet reat ment and/ or prevention of

convul si ons (’B(@-chloroathphémﬁyls){ﬁf-@emienlgyh‘—ZHnl,2,4-triaaﬁ43-ghﬁgthmmya3|= el at ed

di sorder) which coniorl ses m nlg ering.to a patient I n need of such
treatnent an RMeTELG4-H ?[403 d of formula 1

7-(5-chlorothxophen-2-yl)-6-(1-methy1-1H—1,2,4-triaz01-3-ylmethoxy)-3-
. phenyl-1,2,4-triazolo[4,3-b]pyridazine;

20  6-(1H-benzimidazol-2-ylmethoxy)-3-(2,4-difluorophenyl)-7-(1-
methylcyclopentyl)-1,2,4-triazolo{4,3-b]pyridazine;
3-(furan-3-y1)-6-(2-pyridyl)methyloxy-7,8,9,10-tetrahydro-1,2,4-
triazolo[3,4-a]phthalazine;
7-cyclobutyl-3-phenyl-6-(prop-2-ynyloxy)-1,2,4-triazolo[4,3-b]pyridazine;

25 (7-c_yc10butyl-3-phenyl—l,2,4-triazolo[4,3-b]pyridazin-6-yloxy)acetonitri1e;
N—[4-(7-cyc10butyl-3-phenyl-1,2,4-triazolo[4,3-b]pyridazin-6-yloxy)but-2-
ynyl]-V, N-dimethylamine;
2-[3-(8,7-diphenyl-1,2,4-triazolo[4,3-blpyridazin-6-yloxymethyl)-1,2 4-
triazol-1-yljethylamine;

30  3,7-diphenyl-6-[1-(2-(pyrrolidin-1-yl)ethyl)-1H-1,2,4-triazol-3-ylmethoxy]-
1,2,4-triazolo[4,3-b]pyridazine;



25 as defined above or a pharmaceutically acceptable salt thereof or a

prodrug thereof. I n anot her aspect, the present invention

provi des a non-sedati ng anxi ol yti c conmpound which is a nodul at or of
the benzodV@2884588 bi ndi ng site of gde human GABAA r EEEBY01M8vi ng a
binding affinity (Klerr]) for the [err] 3 subunit of the human GABAA
receptor of 10 nMor |ess, which elicits at | east a 40% potenti ation
of the GABA EC{ err] resi)o_nse_ in stably transfected WO 98/ 04559

PCT/ GB97/ 01946[1-(1-methyipiperidin-4-yl)-1H-1,2 4-triazol-3-ylmethoxy]$47-diphenyl-

reconbi nant cell, line sskhg.the [err]3 subunit of the human GABAA
recept or, ang’%\ﬁ%ﬁa@i?@ﬁéfpgfl%{m’a 30% potentiation of the GABA E(err]

response in ; J inli- [ : ] nit of
[EEPons® | 1 Sl spes et appashin L g g sy
i nvention, tHe2d-triazodold{3-bipyrydgatherr]) of conpounds for the [err]3

bunit of the h GA t i i entl dinth

2ssay desr | Dol TELEY KBEBARIING- Qanethyl-2H ook iasohd i athorm- By or 1)

of conpounds d‘ gi.dqﬂeqlgnt_i1,|254_9ﬁ912(%Pp?_bﬁé%idaﬁmij nvention is 10 nMor | ess,
or '1'ess, ef e y

preferably 2n and nore p 0 nMor I|ess.

In this aspect(cytloblt-I-enygliH6-@rmethyl-PHt K 8{4- i dAd)- 30§ IntdtBoeABA-fHdrsY |
response in stablel_t ransfected cell lines expressing the [err]3 and [err]1
subuni t s 1,2 4rtriamoleldsirhlromBlozinescept or can conveniently be neasured by

Prarmacol - ToR aD Y ol RRER e bhrd T v eora P phssiat 2o out

utilising cult{.ﬁrzgﬁ,f[@j;;_gjtpgpj@ézh{@nsf ected eukaryotic cells, typically of
stably transfec¢ted nouse Ltk- fibroblast cells. The

conmpounds f ullY,N-diethyi-iN-{6-6bpethybil H-h&,4-tuiendli BylmetHoxs)-Bephemtl-1,2,4-

| east a 40%  preferahly at.]|eas 50% and nore preferably at |east a 60%
20 potenti zi?‘ia&ﬂﬁ)cﬁ’%f yé&%ﬂ“\z&:[yz}ar’]m}eesponse in stably transfected

r econbi nant ' [ ' t ni u GABAA
receptor. - Woer%g chlrsloBtE ﬁgmég ?gﬁgglf%]?flﬁ?#ﬁz%%awﬁ élggggfi%é?‘??ﬁe

i nvention w Ildiflabtaptenyl)-1,2,&triansb[43-308§rigadher abl y at nost a 20% and
nore preferabl ébat .nost a 10% potentiation of the GABA E(err]
responsel® n bl dimeshelpgeriy 62 -metllohl hadt triagol-3rylmeshexpl-8ssi ng t he

[err]l sub unipthegxfyl—tlrf,4&%@10%%]%5’“dazine; receptor.:

6-(2-methyl-2H-1,2 4-triazol-3-ylmethoxy)-3-(4-fluoropheny!l)-7-(thiophen-
3-yD-1,2,4-triazolo[4,3-b]pyridazine;
6-(1-methyl-1H-1,2,4-triazol-3-ylmethoxy)-3-(4-fluorophenyl)-7-(thiophen-

20  3-yD-1,2,4-triazolo[4,3-b]pyridazine;
6-(2-methyl-2H-1,2 4-triazol-3-ylmethoxy)-3-(2-fluorophenyl)- 7-(thiophen-
3-y1)-1,2,4-triazolo[4,3-b]pyridazine;
3-(2-fluorophenyl)-7-(1-methylcyclobutyl)-6-(2-methyl-2H-1,2,4-triazol-3-
ylmethoxy)-1,2,4-triazolo[4,3-b]pyridazine;

25  3-(2-fluorophenyl)-7-(1-methylcyclobutyl)-6-(1-methyl-1H-1,2 4-triazol-3-

ylmethoxy)-1,2,4-triazolo[4,3-b]pyridazine;
6-(1-methyl-1H-1,2,4-triazol-3-ylmethoxy)-3-(2-fluorophenyl)-7-(thiophen-
3-y1)-1,2 4-triazolo{4,3-b]pyridazine;
8-methyl-7-(1-methylcyclobutyl)-6-(1-methyl-1H-1,2,4-triazol-3-

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



The conpounds fulfilling this aspect of the invention exhibit
anxiolytic activity, as denonstrated by a positive response in the el evated

plus maze g okedaed ti oned suppression of drinking tests (cf.pcaggarvisds al .,
30 Psychophar macol ogy, 1995, 121, 109-183). Moreover, the conpounds

fulfilling this aspect of the invention are substantially non-sedating, as
WO 98/ 04559 - 35 -

PCT/ GB97/ 0194 ' ropy i sult. ohtained fromthe
response sensg'tql%tlhtyy}ﬂ'(ﬁ%gthggﬁgﬁog’&ﬁﬁﬂlé% e?@‘ﬁ‘?&ﬁ‘% et al., J.
Psychophar macglmethbX9$-3-glenyd 002, 4-triazold[4P-blpyridazine; The conpounds
fulfilling this aspect of the invention also exhibit 5 anti convul sant

activity. Thi6-(lsneBnindirlal detrinzol{deylmetboxy) §-phenpl-Ge(pyrrolidin-1-yl)-

pentyl enetetrazol e-.i n eizures in rats and mce, follow ng a protocol
anal ogous to f@a‘i’%ﬂéggﬁ’iflggbbﬁwr‘af‘?ﬁ%w et al. in J. Pharmacol. Exp. Ther.,
1996, 279 492- . a0l of 1t | 4.2l 1 11ahey 3

ef fects, fr)he ’Zg Q%)BH(%I u ?tihfy? isng %S%ﬂﬁ‘?}g gg%e%‘?é%)ofl the ?%S%ﬁﬂs%g%;% be

brai n- penet r an@,4-triaeblof4, Milpsaidatimse conpounds will be capabl e of
crossing the so-called "blood-brain barrier” Preferably, the

er",
conpounds f ul Ticyelohytyh8-snethyd6 (Iomethel-1 Hvledd-oiazoli3-yisethoxy)-3ephemtle of

exerting theif ,benefici t\her ageuti ¢ action follow ng admi ni stration
by the oral r%&t‘g?n%&"ﬂ’B‘bﬁpynﬁa B¢ esent ati ve conmpound fulfilling this

aspect of thezj\e&iH e dISpentyl)-6-(2-methyl-2H-1,2, 4-triazol-3-ylmethoxy)-3-(2-
7-cycl obut yl - 6-(( 2- rretygasl’ -%)H- 1y£ 4-(t ri azgl -3-yl metlhloxy) - § phenyly-)l, g -
triazol 01p4, Buolopheinydzl.ded-triazolo[4,3-b]pyridaziaef urt her aspect, the present

licati id t hod of [ f. - ti
P ol yti o cofmbmey larererstys-(kmetbsb L T2 L ergrol S HImehony B-unel  of
t est corrpoundﬁux\ﬁ"?tp eg‘g’}?’?2§‘%’mfl§¥°l 4,3-b]f)\5‘?@§2i ted recombi nant cell [|ine
a3 su i t776f the Pl[man g g%

expressing the BAA receptor; and (b) a

st abl y transf®eyddbueyloddid (26t diesdthylmogpholin-4-ydpmt €5 ghppxyhd-plhemdbuni t  of
t he human GABAA receptor; . (2) measuring the potentiation of
t he GABA EC e]=-|2]4'Ffé§5%lﬁ§493éﬂl’¥¥lfié%lm25 by each test conpound in each of

t he st abllg t r@iggﬁgg%fﬂcdgﬁgggﬁges{e\%l and (b); and (3)

sel ecti ng out osSe tes ch elicit at |east a 40%
potentiation of thaldcARAVEIdEDY the peeentenventidieisce metholido£¥lpé €ssi ng t he

[err]3 subunit, and at nost a 30% potentiation of the GABA E( err]
response in ttyeatment and/or prevention of anxiety 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 or
20  a prodrug thereof.

Further provided by the present invention is a method for the
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

25  as defined above or a pharmaceutically acceptable salt thereof or a
prodrug thereof.

In another aspect, the present invention provides a non-sedating
anxiolytic compound which is a modulator of the benzodiazepine binding
site of the human GABAAx receptor, having a binding affinity (K;) for the a3

30  subunit of the human GABAA receptor of 10 nM or less, which elicits at

least a 40% potentiation of the GABA ECg response in stably transfected



30 cell line expressing the al subunit. WO 98/ 04559

- 36 - PCT/ GB97/ 01946 The invention al so
provi des pharmaceutical conpositions conpri sing one or nore conpgémds
of this inveva9smessn association with a phar maceut i cal | JFCHEBEHIRM

carrier. Preférably these conpositions aréq4n unit dosage fornms such
as tablets, pills, capsules, powders, granules, 5 sterile parenteral
sol utions or suspensions, netered aerosol or |iquid sprays, drops,
anpoul es, aut o-recmbimantieal] ines exprespipgthestd sshurioof thehuman GABAA

B i St at | on TBgopWRckal FOHCBALEiS 3t O ROESeBR e Haniot hedrABA BCao
st gerihict s SHORREPAPIHIRESHAEA BOn
10" 5 phar macdurpaars mapiatly el U RneEEkpIablioHR L FkEMRA e O

10 convention ng ingre nt's such
as corn shahehn GABOSFeceptti! 0Se, sorbitol, talc, stearic acid,

magnesi um stearate, cﬁ cal ci um phosphate or guns, and ot her

phar naceut i sal Ih thismspectenfthevimvention,thedindimgsaffinityp (1) of mul at i on

conposition containing a ho eneo ) Xture CO und of the
present invent icgmpwndasffgthsﬂ%%ufpgé}qnbu %M‘e’ rTB?O"t’r?ereof. When
referring to these _. b ki e S
g 0 L SR Fepientl hE TR 0 ARSI AR S5 DOTRARICONR 5! |
coNposi tion so difiakyit Bnding ammmmn{ﬁmm faFadnkbthsy hehadtdgdnbnt o
equal Iy effective unit dosage _ orms such as tablets, pills and _
capsul es. Thi s inekhtiopriefl6rmM crtless |roferablyp? aM poilesss anlemoxesupriiferatdd 1 nt o

unit dosage for of the type descri bed above containing fromO0.1 to
about 500 H@ ofn l¢88i ve i ngredient of the present invention.

Typi cal unit dosage | r; : ; I 2,
5. 10, 25, 50 or 1001‘%@0 Btgﬂgd@é’%ilggé’?tﬁ%’ge%?}rﬁ?"%‘%ga?ggltgtegmm ECh
pill's of the naveponsairosidblptraxmiedied celdlimds exprassagtiseas ampbubdebundts25
provi de a dosage form affording the advantage of prol onged action. For
exanpl e, -t he t aifltde lmmphn GABH» xesapior sanpenvementiydkemmeasued By out er

Formr. The. twiieahgrrs e pgRis Bl aoifos) B e i ARIR-ARE Aol 1

former. e Se y an enteric ayer
serves to §§si sppginiabbE 1986, BB, 6T0L6TS. SIRTBEtednsk WEl Buitablhbeicanted 3t

conponent to pass intact into the duodenumor to be delayed in rel ease. A
variety of mat enfiismgraitixesifstallyrtransfectedtenkiarystasy eelis, sypicadlyiafgsablyuch
transfected mouse Ltk- fibroblast cells.
The compounds fulfilling this aspect of the invention will elicit at
least a 40%, preferably at least a 50%, and more preferably at least a 60%,
20 potentiation of the GABA ECx response in stably transfected recombinant
cell lines expressing the a3 subunit of the human GABAAx receptor.
Moreover, the compounds fulfilling this aspect of the invention will elicit
at most a 30%, preferably at most a 20%, and more preferably at most a

10%, potentiation of the GABA ECazq response in stably transfected
95  recombinant cell lines expressing the a1 subunit of the human GABA4
receptor.

The compounds fulfilling this aspect of the invention exhibit
anxiolytic activity, as demonstrated by a positive response in the elevated
plus maze and conditioned suppression of drinking tests (cf. Dawson et al.,

30 Psychopharmacology, 1995, 121, 109-117). Moreover, the compounds

fulfilling this aspect of the invention are substantially non-sedating, as
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materials including a nunber of polyneric acids and m xtures of polyneric

acids with erials as shellac, cetyl alcohol and cel |l gb-praodnfla! €.
The liquid ?‘;Qi? 1 whi ch the novel conposidbi-ons of the present

I nvention may be incorporated for admnistration orally or by injection 5
I ncl ude aqueous sol utions, suitably flavoured syrups, aqueous or oil

SUSPENST OnS. bl XAl SBUELANS ML GBI bR RShed BHARSESY.

oil, sesame oi ( _ peanut o'l _ I'f's” an

phar maceuti cal (d%f&ihcﬂtﬁﬁngﬁﬂéétf(@ﬁ BaFlSPer &l,NA MycﬁHﬁl@@Hﬁh&ﬂ.ﬂ@@@ 30f 206-
agqueous suspensi ons ‘i ncl tde synthefi ¢ and natural gums such as 10
tragacant h, ac@iBp, al gi nate, dextran, sodi um carboxynet hyl cel | ul ose,

t hyl cel | ul , i nyl - ' . | atin. . . I he.
e el O, DO T RIEIChABRG G518 v ol
/ k , 0. : .
[0 K9, e St R SRy usale Bt B g o

admi ni st ered opeatylegéetatrazie-indured seizvares e tratioynd mice, following heproveqpdunds
of formula | as defined above may be prepare process. which

db
conpri ses reacanalpgeusdatbahdessribes by, Baistow BN%H?’HJ- Pharmeeglolixn. dher.,

f la IV 1]
(?(/)mJ : \[Nﬁi%?hz@ ?2'5&?2-”] and R[err] are as defi(ned) above, and

L[err] represents alfri@bteelicit thdiedehadiotirQléfects, the compoulitls i BHin
group L[err] is typically a halogen atom especially chloro. 25 T
reaction Bt wethisaspsotiabithe inventign will ke brainepanetrant; o ptheredords, these

stirring the r ggx%tpgl%ﬁs Iwr}H%escl:Jal.;;[a%lfela &t (?r%lsgi%gtthet%péaﬁ@dl %lol\cl)'&-gxl'aqgtbrylrfer".

Preferably, the compounds fulfilling this aspect of the invention will be

he

capable of exerting their beneficial therapeutic action following
administration by the oral route,

15 A representative compound fulfilling this aspect of the invention is
7-cyclobutyl-6-(2-methyl-2H-1,2,4-triazol-3-ylmethoxy)-3-phenyl-1,2,4-
triazolo[4,3-b]pyridazine.

In a further aspect, the present application provides a method of
screening for non-sedating anxiolytic compounds, which comprises:

20 (1) contacting a panel of test compounds with (a) a stably
transfected recombinant cell line expressing the a3 subunit of the human
GABAA receptor; and (b) a stably transfected recombinant cell line
expressing the al subunit of the human GABAA4 receptor;

(2) measuring the potentiation of the GABA ECg response elicited

25 by each test compound in each of the stably transfected cell lines (a) and
(b); and

(8) selecting out those test compounds which elicit at least a 40%
potentiation of the GABA ECz response in the cell line expressing the a3
subunit, and at most a 30% potentiation of the GABA EC2 response in the

30  cell line expressing the a1 subunit.
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formam de, in the presence of a strong base such as sodi um hydri de or
l'ithiumbis(trinmethylsilyl)am de. The internediates of formula
|11 above W€894s$r epared by reacting . gga conpound of fORGHERIAPIME h a
substantially equi nolar anount of a 5 hydrazi ne derivative of formula
VI: [err] wherein Y, Z, Rerr] and L[err] are as defined
above, and L2 represents a suitable 10 |eaving group; followed, if
necessary, by sepafheiiowention adsq peyidespharmaceytical cemppsitinnser s by
conventi onal neans. . The | eavin roup L2.is typically a.hal ogen
atom especi afPPEIYF ghe or more, fompo ‘F}#se‘%ﬁ\g(‘.ﬁ HB@E?’ISP Wﬁ%ﬂ?‘gt\‘}% Yith a

| eaving gr OUp5h'alrﬁ%éuﬁ@m}h@cregkamxeabﬁer. Prefeh£bI5¥HRs€ bofipobRIG ardi are
suitably the sane, preferably both chloro. 15 The reaction between
conpounds V angitvlosagedormssichtalsytabletecpilld, capsulds posalersprammlesact ant s

In the presence @f a base such as triethyl am ne, typi gal Ly at reflux
in an i neft sBlerdgpargr r&&&&‘@é’ﬁé O SuEpausIeRS.JRetered ae¥bsol or ligiede v and z

are different S%ftaﬂﬁg gﬁ?;fé, i%&ﬁé%oﬁﬂ?&%@@évi&sa(?}dsluspgosit\ﬁie 6&'&1”01’@?

I ndi cat ed abov ally eriseto m xture o meric products
dependi ng upopawhetiebsl;, iktranhyal; anblirgds) ornvedctaleaddhimibirptisaesr for the

| eaving group L[err] or L[err]. Thus, in addition to the required product
of f or rurdmipjstratien py¥ dnbalaticnemmsniilakien o Far preparinggolidnoi eti es are

v e WL Akt R R AR RBE Bh el SRR L
conventiofal gRIHAsaceutitaRariur) 6B @EAMKIonal tableting ingredients such as

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

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

20 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
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

25 provide a dosage form affording the advantage of prolonged action. For
example, the tablet or pill can comprise an inner dosage and an outer
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

30 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
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I n anot her procedure, the conpounds of fornula | as defined above may

be prepar edydysmgagds 0cess which conprises reacting a conpoundecxi/GBe7/01946
5

formula VI wth a conpound of fornula vI-13% - [err]

(Vi) (M11) wherein VY, Z, Rerr] and Rerr]
are as defined above; and L[err] represents a suitable | eavi ng group.
The | eaving gnaRrid18hihtludind Hirhahbyr 6f palyaieit A4@Mhnt R arey of Pblnterdé 10
br ono. The reaction between conpounds VII and VIII i's

conveni ent |y acids withesuaddmayexinls as sigelidee cetyd elamhbband callelnseadde¢ateol vent ,
typically N N di et hyl formam de, i.n the presence of strong base
stich as sodi um hﬁ/ggpﬂﬁorw in which the oyl CempeRItanBoldherReRtRE V1 |

above may con | : . | E aggp@p f£armul a
11 as defi negﬁg%lg@éﬁﬁ%ﬁbgrﬁn corBBF%%E?ﬂf Q)rlrg{lgf&%/tg% OQII' , epgqng%&oglm
hydr oxi de. 5 Then¢ledetdqieous solutiors) Buitabbnflhyowfelestrags, agwsvusnardil sol vent

such as aqueous 1, 4-di oxane i deally at the reflux tenperature of the
sol vent. 20 suspensippsqand flaneuras eraalkipes witteedibipelnaachpscaitonsaed as

compound of i seef o8t SBERE oy Hr AL SR S QSR A SliRE et 10 @
pharmaceutical vehicles. Suitable dispersing or suspending agents for
aqueous suspensions include synthetic and natural gums such as
10 tragacanth, acacia, alginate, dextran, sodium carboxymethylcellulose,
methylceflulose, polyvinyl-pyrrolidone or gelatin.
In the treatment of anxiety, a suitable dosage level is about 0.01 to
250 mg/kg per day, preferably about 0.05 to 100 mg/kg per day, and
especially about 0.05 to 5 mg/kg per day. The compounds may be
15 administered on a regimen of 1 to 4 times per day.
The compounds of formula I as defined above may be prepared by a
process which comprises reacting a compound of formula III with a

compound of formula IV:

N—N
/

Y N\>\R’
| R’— OH
~N
Ll
20 amn av

wherein Y, Z, R! and R2? are as defined above; and L! represents a suitable
leaving group.
The leaving group L! is typically a halogen atom, especially chloro.
25 The reaction between compounds III and IV is conveniently effected

by stirring the reactants in a suitable solvent, typically N, N-dimethyl-
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wherein Y, Z Rerr] and Rlerr] are as defined above; in the presence of
silver nitrate and anmoni um persul phate. 5 The reacti 017 5556
conveni ent WP WFS%ed out under acidic condigtions in a RCH/GRETY

sol vent, for exanple using sulphuric acid in water or agueous

acetonitrile, typically at an el evated tenperature. The

i ntermedi ates of fornmula | X correspond to the conpounds of formula |
as defined abfrsamide;in the presgaeeefenstrang bane puehpsshdivanduulride or be

prepared by hods ,an descri bed above for preparing

t he correspo%%‘d‘%%@f}ﬁ%%%yél&&iﬁﬁ In a still further

procedure, the CO”H‘Hé“HﬁeﬁheHthé@bﬁfdmﬁﬁa 1z am may be%}ﬁﬁr@&‘lﬁy%a@ﬁﬁﬁar ed
a

by a process which conprises reacting a conpound ormula X wit
conmpound of f arcompovdid of fornfwdary with a substantially equimolar amount of a

5 hydrazine derivative of formula VI:

L2 R
0]
¥ SN P
) R’ NHNH,
Ll
W) 1428}

wherein Y, Z, R! and L.! are as defined above, and L2 represents a suitable

10 leaving group; followed, if necessary, by separation of the resulting
mixture of isomers by conventional means.

The leaving group L2 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.

15 The reaction between compounds V and VI is conveniently effected
by heating the reactants in the presence of a base such as triethylamine,
typically at reflux in an inert solvent such as xylene or 1,4-dioxane.

Where Y and Z are different, the reaction between compounds V and
VI will, as indicated above, usually give rise to a mixture of isomeric

20 products depending upon whether the hydrazine derivative VI displaces
the leaving group L! or L2. Thus, in addition to the required product of
formula II], the isomeric compound wherein the Y and Z moieties are
reversed will usually be obtained to some extent. For this reason it will

generally be necessary to separate the resulting mixture of isomers by

25  conventional methods such as chromatography.



wherein Y, Z Rerr] and R err] are as defined above, Ak represents a
Cerr] alkyl group, typically n-butyl, and L[err] represents a

suitable | egy) up; in the 20 presence of a transition t
WSS RS

cat al yst. The | eaving group L[elB8]- is suitably
e.g. brono. WO 98/ 04559 - 41 -
PCT/ GB97/ 01946 A suitable transition netal catal yst of use in

the reaction bet ween

and Xl caonpri.ses
di chl or obi s(tri phenprar%’é%%llo ﬁ};‘)%-wg?e')éhsa?f’ﬁ’&“& of formula I as defingg above
reacti on betweg{y pepiedbyPa Pr ! j : I i nert
sol vent such as l\%ﬁl—pé(;lrlprret h Ifo)?rrg,n‘i deg?%gl}i}g?‘ggﬁp?ﬁgtls xgﬁéélﬁggeég)fneé%%xg%gfi
tenperature. formula VII with a nempoedd af ésrnoilaf VHEul a X may be prepared by
reacting a conpound of forrmula IV as defined above with a conpound of
formula Xl I: [err] 10 (XI1)
whérein Y, Z, L[err] and L[err]|NaN as defined above; under conditions
anal ogous to those degcri bgd ove for the reaction between conmpounds

11 and 1V. Whe 3z ar efnot  conmer ci ally avail able, the
starting materials 15 of fatmulia 1V, VvV, VI, VIII, XIRza_rEI XI'l may be
prepared by net hods a to those described Tn the acconpanyi ng

Exanpl es, or by standard thods well known fromthe art.

It will be understood that any9bnpound of fornula | initially

obtai ned fromany of the above processes may, where appropriate, 20 -
subsequently be el aborated into a further conpound of forrmula | by

t echni quesgknown fromthe art. (MBr exanple, a conpoundeafinfornula 1J or
| K as defined above wierein Rlerr] is hydrogen can be subjected to
catal ytic

wherein Y, Z, R! and R? are as defined above; and L3 represents a suitable
leaving group.

The leaving group L3 is suitably a halogen atom, typically chloro or

10  bromo.

The reaction between compounds VII and VIII is conveniently
effected by stirring the reactants in a suitable solvent, typically NN-
dimethylformamide, in the presence of a strong base such as sodium
hydride.

15 The intermediates of formula VII above may conveniently be
prepared by reacting a compound of formula III as defined above with an
alkali metal hydroxide, e.g. sodium hydroxide. The reaction is
conveniently effected in an inert solvent such as aqueous 1,4-dioxane,
ideally at the reflux temperature of the solvent.

20 In a further procedure, the compounds of formula I as defined above
may be prepared by a process which comprises reacting a compound of

formula Z-COzH with a compound of formula IX:



hydr ogenati on under standard conditions to afford the correspondi ng
conpound of fornmula I G or | Hrespectively wherein R4 i s hydrogen. 25

Mor eover, a conpound of formula 1G or I H as defined above wherein err] is
hydr ogen nmawo bsesssmverted into the corresppndi ng conpound WRETERY? %8 1 |
WD 98/ 04559 - - 42 - PCT/ GB97/ 01946

is CJerr] alkyl by a conventional reductive al kylati on procedure, for
exanpl e by treatnment with the appropriate al dehyde or ketone in the
presence of a reduci ng agent such asNSo}i um cyanobor ohydri de.
Simlarly, a conpound of formul g | LAit Ry obtained wherein Rl err]
is unsubstituted may be 5 converted to ¥ correspondi ng conpound wherein
R2 is substituted, typically by st ndathd al kyl ati on procedures, for
exanpl e by treatnent wi th a hal oal K derivative in the presence of
sodi um hydri de and N, N- di met hyl f or ide, or with a hydroxyal kyl
derivative in the presence of triphenyghosphi ne and di et hyl

azodi car boxyl ate. 10 Furthernore, a compound of forrmula |I initially

obt ai ned wherein R2 represents cyano((lﬂ err])al kyl may be converted
into the corresponding 3-substituted 1,2,4-triazol-5-yl(C[err])alkyl
anal ogue by treatnent with the appropriate acyl hydrazine derivative
in the presence of a base such as sodi um nmet hoxide. Simlarly, a
conpound of f owhededn [Y,iZyiRliadd R? abe¢ as definé8 abowkamethe f2sengy efsliner an

optionally substitute ropar.gyl noi ety may be converted into the
correspondi ng ’?,t’?,tg-at“%i %?HF 1%1’1. S.“%t@gue by treatnent with azide
ani on. A cgnpound ofpd pEdBHioR ik chiibéhightly QRFRUNRA under AMIBE bRt a
substituent is substituted by a halogen"atom e.g. chloro, may be
converted i nt guituble solvespdior ergmpberpsingisuihbueicracidim Rat@&or sghedug uent i s

substituted by a di_écgerr],) Kyl am no noi ety by treatnent with the
appropriate didCef@HHCatRRICEHY 38 any BYated teMperatYReat i ng i n a sol vent _
such as 1, 4-di Oxanel‘llxepixﬁ:e?x%@h&q?é Uﬁﬁ)rmula IX corresp %etroq:hggz%u‘g;b%'rﬁfsﬁtﬁscr' bed
processes for the preparation of the conpou ds ‘according to the

i nvention gi vdormaéa I asniefinededboot vierei Brie biydoogers andndey magirhegefory be
separated by conventional tech ique? such as preparatiyve i
chr omat ogt@phype nrePaxed 8y @ §iedalogapsite those desgrihed, abpvierfor preRRHEDELr m

or individual ] ."[?'yf ei ther by enantiospecific
synt hesi s or 63?/18%(@%%%%&?:{%}1 @ﬁ%ﬁ/ﬁ&y‘gpﬁ%&lﬁn s may, for exanple, be
resol ved into thei rincoetitifepthezjaotédiure| shdyordPoundaolifvi-thile dhiy defisedsuch
as preparative HPLC, or the formation of di astereoneric pairs by salt

formation wit fRb@vegpay bainrgparad bxaprpeesssybich comprises reacting a compound
of formula X with a compound of formula XI:

15
N—N
\
Y ! >\L‘
PN
z ZN R'— Sn(Alk),
0\ R2
&) 19.4))

wherein Y, Z, R! and R? are as defined above, Alk repi'esents a Ci.¢ alkyl
group, typically n-butyl, and L4 represents a suitable leaving group; in the
20 presence of a transition metal catalyst.

The leaving group L4 is suitably a halogen atom, e.g. bromo.
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as (-)-di-p-toluoyl-d-tartaric acid and/or (+)-di-p-toluoyl-I-tartaric

aci d, WO bks by fractional crystallization and regenecaicenedsst he
free base. e novel conpounds may alddo be resol ved by formation of
di ast ereoneric esters or am des, followed by chronmat ographic
separation and renoval of 5 the chiral auxiliary. Duri ng any

of the above synthetq gu{a81eHARRItidn ﬁ?&a%tﬁ?@%?%%m the reé‘&‘i‘éﬂ'beﬁ'@ééx’iam e

to protect sensitive or reactive groups on a nmol ecul es
concerned. Thi sonmpulmls@élahd\béljcdmprmmdichiorobmﬂa'mhemdphosphmebf otecting
groups, such as hos Eﬁscrl bed in Protective Goups in Organic 10

Chem stry, ed. PJ‘ , Plenum Press, 1973; and T.W G eene &

P.GM Wits, Prot eCt’l"IYeereQCQfﬁBSbétgleQﬁ% \}ﬁa@ﬂ@@bﬁﬁﬂ%ﬂ S RvEhidmtFe HaRRd

1991. The protecting groups may be reno conveni ent subséquent

stage using NeihegSinerpuslvehpBuiias &,N-dimethylformamilleptypsichlipiataExanpl es
illustrate the preparation of conmpounds 15 according to the invention.
The conpounds ketevaded tempesatreh this invention potently inhibit t he

bi nding of [[err]H]; I zenll to t bez |az ine hin of human
GABAA receptors cont anPﬁgl t%? Pfﬁrg}uf\ Bfﬁﬂ%regtbggf %pﬁéssed in
Lt k cel 'c§mp%@md of forBeM EViaE defined é‘bd%latheat &rﬁﬁ&ﬁﬁd%‘i forhuleXIl:
(PBS). say buffer: 10 mM KH2PO4, 100 mM KO, pH 7.4 at room

t enper at ur e. [[err]H -Flumazenil (18 nM for [err]l[err]3[err]2
cells; 18 nMfor [err]2[err]3[err]2 ceIIs;N]_QInM 25 for a3[err]3[err]2
cells) in assay buffer. * Flunitrazepa 100, [err]Min assay buffer.
* Cells resuspended i assay buffer (¥4 D'n). Har vesti ng
Cells 30 Supernatant is renoved fqom’éells PBS (approxi mately 20
m) is added. The cells are scra placed in a 50 m centrifuge
tube. The Z

Ll
10 (XID)

wherein Y, Z, 1! and L4 are as defined above; under conditions analogous
to those described above for the reaction between compounds III and IV.
' Where they are not commercially available, the starting materials
15  of formula IV, V, VI, VIII, XI and XII may be prepared by methods
analogous to those described in the accompanying Examples, or by
standard methods well known from the art.
It will be understood that any compound of formula I initially
obtained from any of the above processes may, where appropriate,
20 subsequently be elaborated into a further compound of formula I by
techniques known from the art. For example, a compound of formula IJ or
IK as defined above wherein R3 is hydrogen can be subjected to catalytic
hydrogenation under standard conditions to afford the corresponding
compound of formula IG or IH respectively wherein R4 is hydrogen.
25 Moreover, a compound of formula IG or IH as defined above wherein R4 is

hydrogen may be converted into the corresponding compound wherein R4
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PCT/ GB97/ 01946 procedure is repeated with a further 10 ml of PBS
to ensure that nost of the cells are renoved. The cells are pelleted
by centrifuMOn@p/48s® 20 nin at 3000 tpm.n a benchtop cEﬁF’FPP&%‘@f‘ and
then frozen ifT desired. The pellets are resuspended in 10 m of
buffer per tray (25 cmx 25 cm of cells. 5 Assay Can be
carried out in_ deep 96-well plates Orlriga t ybes,. Each tube cont ai

* 300 [err]l ofS Gssajky)hy aconvantional neguctive pikylatipp arepequre, frerample

(final concentggt,i hfdi}ér :

[err]2[err] 3] e??]tgg%gﬁtnw}{%}ge[ fﬁeéllro?%gér r(:ltré](gj:\{'iejt.?)ﬁé r%tl.le presence q:{(?
[err]] of buff ?éd@éin%(ﬂf‘éﬁlﬂfsuﬁhhbis@fﬁlﬁﬁ c§andborobyBEldel fSiamilndy Heor@peund

di ssol ved in 10% DVSO (t ot al lilgj test conpound or flunjtrazepam (to

det er mi ne non- shtaymula binitiaHy pbtaimefsvhencin Rids unsnbstitutediroay be1s * 100
[err]] of I'ls. . Assa are_incuhated fors,l. hour .at 40[err] C
then filtered ﬁgﬁmmf‘tgﬁi%@ragorrespox}/d?lgﬁtcgglpgpngr _ﬁa’é‘i“_‘<¥|‘ﬁsﬁ§FF}gﬁe onto
GF/B filters febiouAgd YYstdndard Blkylation pPBsdiRTed b ekaMIObY taSSYeaUf f er .
Filters are dri'ed and counted by l'iquid scintillation counting.
Expect ed val uewitlva hadpalkybidethivativens the pregarte cfGodiumhyfdride amdl counts

and | ess than pm for,_non-specific¢ binding if . using ljquid
scintillation i\gg\hgmfzh%formfdgeebwaﬁwﬁwr wralkytdervatizadn the | oss
than 200 dpm f = TN uplal | | R i.Lex solid
scintill anlto . B??\%ﬁb%e%g?gl?y? g?@@rggﬂglgt%%&ma?l%gbggz%&é%- b{SﬁggdrtE] east

squar es r &y es Frurthamodnes iasconipomd bl formiube Tiinitidllst olsbainehsiepeinkRerr] can
be 25 calculated for each est C(irrpound. . The conmpounds of
the acconpanyi FePTeeaRE exanCecplisilanay hewpaverted inftha.corsespendipg al |

[LerriRerr] DRUERufed A EribALE A E 4RS! EFPPREE 1 reqement with the,
GABAA r egpptépriffe 484 hyllir@finkelesivadie in the presence of a base such as
sodium methoxide. Similarly, a compound of formula I initially obtained
15  wherein R? represents an optionally substituted propargyl moiety may be
converted into the corresponding 1,2,3-triazolylmethyl analogue by
treatment with azide anion. A compound of formula I initially obtained
wherein the R2 substituent is substituted by a halogen atom, e.g. chloro,
may be converted into the corresponding compound wherein the R2
20  substituent is substituted by a di(Cj.¢)alkylamino moiety by treatment
with the appropriate di(Ci.¢)alkylamine, typically with heating in a solvent
such as 1,4-dioxane in a sealed tube.
Where the above-described processes for the preparation of the
compounds according to the invention give rise to mixtures of
25  stereoisomers, these isomers may be separated by conventional techniques
such as preparative chromatography. The novel compounds may be
prepared in racemic form, or individual enantiomers may be prepared
either by enantiospecific synthesis or by resolution. The novel compounds
may, for example, be resolved into their component enantiomers by
30 standard techniques such as preparative HPLC, or the formation of

diastereomeric pairs by salt formation with an optically active acid, such
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3- Phenyl - i dyl) net hyl oxy 7,8,9,10-tetrahydro- (7, 10-et 4-
triazol of 3 a??éﬁsﬁal azi ne a) -43 - lt@ﬂ&%w&wge

4.5-Di azatricvcl o[ 6.2.2. 2. 7]dodec 2(7)-ene-3.6-di one
Bi cycl o[ 2. 2. 2] oct - 2- ene- 2, 3-di carboxylic acid anhydri de (prepared as

desort oo 1 Jie e T o HER RRA 6 PR BB A5
trihydrate (55Ro@redbyfriblionsl) crybehiii¥slfion and repdhatatidnl§f the free bhsé. Mol

eq). The reaction m xture was heated under reflux for 16 h then all owed
to cool. The Shhe dopeknnmmhmissmawlale@bed'e&glvéd by fatmationrd diastezebmetic

\t/\ﬁ'éer and ?gg'{ﬁh %’Ef‘t?rer Eef ?@E) %{)y%hﬁnmgtgﬁ%; %;&Qa?ltgp%qde”]c;t |ve
DVSO) J=7.1 Hz 1.69 (4H, d, J=7.1 Hz 318
(2H,)s§?”1 31"'—11?Zﬁpi%at)lr4"6!5;&1aijy NH) ; I\/)B (ES[erE]) me 193 [M—I][)err].

b) 3, 6-di chl or 0-Bubingianabf iteyaboietsyhitRetic b qastara-ie (il Be hetddsany
The product from Exanple 1 Step a) (59.2 g) was dissolved in 20
phosphor us ox\asi/er desirabledomrtash @en@atvecprméwve ErouRs opanypofitheThe

| vent d t Th
Fost due was oiBBlevIl ERea R STRATHARARRGERRG B Mt tonlBRtopal , and
the sol ution wastdiifg gtdupRdstivh hé‘Qh@é&jdédc?ibeﬂfm%ldtéi:tﬁ@@)%%QHSOSMﬂém

hydrogen carbonate (cautlousl ). Wen effervescence had ceased, the

gr gﬁlnl c | h(yﬁr @‘banmmresit dF. thcQ;u{)aqu@uanI&;ees, 1Q43; @ntdr'ﬁ(WeGmemé]&
T g i

o oret LA DU OIS QLAML LSIE MRS o

, . > 370 8.

Ty T L oo The BrgR e Holbe mi bR tabveq e icoparnn osr a3

[MH [err]. 30 stage using methods known from the art.

I—‘U'I

The following Examples illustrate the preparation of compounds
15  according to the invention.
The compounds in accordance with this invention potently inhibit
the binding of [BH]-flumazenil to the benzodiazepine binding site of human
GABAA4 receptors containing the a2 or a3 subunit stably expressed in Ltk

cells.
20

Reagents
» Phosphate buffered saline (PBS).

» Assay buffer: 10 mM KH2PO,4, 100 mM KC], pH 7.4 at room temperature.

¢ 3H]}-Flumazenil (18 nM for a1p3y2 cells; 18 nM for a2p3y2 cells; 10 nM
25  for a3B3y2 cells) in assay buffer.

¢ Flunitrazepam 100 uM in assay buffer.

¢ Cells resuspended in assay buffer (1 tray to 10 ml).

Harvesting Cells
30 Supernatant is removed from cells. PBS (approximately 20 ml) is

added. The cells are scraped and placed in a 50 ml centrifuge tube. The
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6- Chl or o- 3- phenyl -7, 8,9, 10-t et rahvdro- (7, 10- et hano)- 1, 2, 4-

triazol o] 3wb sd/pissshal azi ne Thg, product from ExBRRGEIYORMG, b)
(2.5 g, 0.011 nol) was suspended in Xylene (50 m) with

benzoyl hydrazine (1.65 g, 1.1 nol eq) 5 and triethylamne (1.68 m, 1.1
nol eq) and the reaction m xture was heat ed under reflux for 6 days.

The sol vent wasocedurecd repeatednvith a further 2@ milnof RS thensexs thet mast of
purified by chromat.ography on.sil,ica,gel ing 0-50% et.h acetate in
FChl or oot hatBe Sl Are TS Poviity S are pelleted B BERTREIRE ¥ PO Fict o4
acet at e/ hexan i t Ny u ;

186- 188[ er r] c%do?e%‘fianﬁqwﬁeﬁggb&%t%%ﬁ 5" Feorkre ifdg; -%‘53‘}‘8?&“35,
1.91- 2. 05 (4Hare)resdspendetiHn H) mlhof®uffetiger tray 2566 (325 cm) of@eHB. (2H, dd,
J= 7.8 and 1.5 Hz); Ms (ES[err]) me 311 [MH][err]. Anal. Found C,
65.56; H, &.83: N, 17.74. Cerr]JHerr]CNerr] requires C, 65.70; H,
4.87; N, 18.03% 15 d)

3- Phenyl - 6- (24439 dy| ) met hyl oxy- 7, 8, 9, 10- t et r ahydr o- ( 7, 10- et hano) -

1,2,4-triazol o 3, 4-@dpBehakrAcR 0t in deep 96-well [Ratds BPliHtuB8s.0OEach tube
2-pyridylcarbinol (0.263 m, 0.0024 nol) in (20 m) was added

sodi um hydri deofaib&3 g of a 60% di spersion in oil, 1.75 nol eq) and
the reaction m r s stirged at roomtenperature for 15 20 m nut es.
After this ti rfeéd(fﬁgoggmclf“ﬁ?rom Example 1 Step c¢) (0.5 g, 0. 0016

nol ) was deq € [ ' i rr .

emper at ufd. far S0 PhShPHITE 2 bl B RRtior B aARaIENS o0 for

cloudy and af tgrpsbi 118 AN feF a8p8yR:tin@hM)> m nutes a solid was collected by
filtration. This solid was recrystallised fromethyl acetate to give the 25

requi red produwci0 (Doflb@ffgr orsplvent ticrd@[ge IOPLDPME @) if] danhdurid6ardvHz,
CDCl[err]) ~ [err] 1.45 (4H. m, .1.95 (4H m, 3.58 (1H, s), 4.00 (1H,
s), 7.26 (1H, dipsolgedign 10% D&\@Q(t@,t)a,l):teﬂmm%n@mﬂwﬁrazewne ft9 m, 8.40

[+ Anal . AR ot Bohthpecife binaheNad b afbl s b 1)y IF 01 o
requires @G 7% {0 ptof eelf2; N, 18.26% 30
Assays are incubated for 1 hour at 40°C, then filtered using either a
Tomtec or Brandel cell harvester onto GF/B filters followed by 3 x 3 ml
washes with ice cold assay buffer. Filters are dried and counted by liquid
scintillation counting. Expected values for total binding are 3000-4000
20  dpm for total counts and less than 200 dpm for non-specific binding if
using liquid scintillation counting, or 1500-2000 dpm for total counts and
less than 200 dpm for non-specific binding if counting with meltilex solid
scintillant. Binding parameters are determined by non-linear least
squares regression analysis, from which the inhibition constant K; can be
25  calculated for each test compound.
The compounds of the accompanying Examples were tested in the
above assay, and all were found to possess a K; value for displacement of
[BH]Ro 15-1788 from the a2 and/or a3 subunit of the human GABA4

receptor of 100 nM or less.
30



WD 98/ 04559 - 47 - PCT/ GB97/ 01946

EXAVPLE 2 3. 7-Di phenyl - 6- (2-pyridvl) net hvl oxy-

1.2.4-triazo <Rl pvri dazi ne Thi s conmpound wa

using the prg&%@g{y described in 5 Exangbe 1 Steps a), b) iic’g) andfycii();

wi t h phenyl mal'ei ¢ anhydri de bei ng used I nst ead of

bi cycl o] 2. 2. 2] oct - 2-ene- 2, 3-di carboxylic acid anhydride in Step a).
The 7-phenyl isomer produced in Step c) lI‘LVErI running on tlc than

t he 8-phenyl isomer and so separation o i somers was effected at

this stage by silica gel chromatography using 0-5%ethyl acetate in 10

di chl or onet hane as eI uent Dat a for t he t|tIe corrpound m p. 203[err] C
[err]H NVE-R leesmy 1a dyDazethylox 9510xtetrahydro-(7,10®ethang)-1,4.4-
7.34 (1H, d, J 1?.7.81 4_ alazi'ng?’ (6H, rr) 7.69 (3H m, 8.07 (1H, s),

8.41 (2H, d, J= (1H, m; M5 (ES[err]) nme 380

[MH [err]. ,gnal Found C 72 59; H, 4.47; N, 18.04.
C[err]H[err]N[err]Oreqwres C 72 81 H, 452 N, 18 46% 15

EXAMPLE 3 a) 3-H Fclolh pei2§¥)seme-8, & didhe et r ahydr o-
1.2.4-triazol o[ 3, 4- Ia2|n C nd was
prepared usi ng[the ppéﬁm?ﬂeg%éggrq% carboxthﬁg hzggﬂégsr%gareé)as c)
and d) with tet a

bi cycl of 2. 2. 2] oé%ﬁ%@b byd?car gé? gg?@%é’ﬁﬁ%m ggeg Qﬁshﬁﬁ%g% )

Data for the ti#issobediausibs amupousa&éﬂé acid (0500 ailh ]vdxlt}bl%&il(tﬁﬁ&c%ﬂﬁ

CDC1 94 (4H |
{(1r 29" tpihydrate (b &) 2 mokesd(and hideaziedty tiate (493308, 62@5’?

7.27 (1H,

8.66 (1H, m; errl 0;
H 5.25; N, 19N§c¥) H‘%r”%?ﬁ H’%’[ er r %§ ﬁe;‘%ﬂ‘[m{ giredd Q?” ‘}g%sggerhal g
19.59% to 219 GFHMASH produced was collected by filtration and washed with
PCT/ GB97/ 01946 EXAMPLE 4

water and diethyl ether before drying in a vacuum oven at 80°C to give the
required product (69.3 g, m.p. = 214°C). 'H NMR (250 MHz, DMSO) 5 1.16

15 (4H,d,J=71Hz),1.69(4H,d, J=7.1 Hz), 3.18 (2H, s), 11.31 (2H, br, s,
NH); MS (ES*) m/e 193 [MH]}*.

b) 3.6-dichloro-4,5-diazatricyclo[6.2.2.2, 7ldodeca-2(7),3.5-triene
The product from Example 1 Step a) (59.2 g) was dissolved in

20 phosphorus oxychloride (300 ml) and heated under reflux for 14 h. The
solvent was removed under vacuum and azeotroped 2x toluene. The
residue was dissolved in dichloromethane (200 ml) and stirred rapidly and
the solution was neutralised by the addition of solid and agueous sodium
hydrogen carbonate (cautiously). When effervescence had ceased, the

25  organic layer was separated and the aqueous layer was extracted with
dichloromethane (2x200 ml). The combined organic layers were dried
{(MgSO0,), filtered and evaporated to give to give the required product (59.5
g, m.p. > 370°C). 'H NMR (250 MHz, CDCls) 6 1.39 (4H, d, J = 8.1 Hz),
1.92 (4H, d, J = 8.1 Hz), 3.47 (2H, s); MS (ES*) m/e 229 [MH]*.
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7, 8- Di net hyl - 3- phenyl - 6- (2- pyri dyl ) met hyl oxv-1, 2, 4-tri azol o[ 4, 3-

b] pyridazine 5 Thi s conmpound was prepared using the procedures
described in Exanple 1 Steps c¢) and d) with

3, 6-di chl or W@ sge4sseet hyl pyri dazi ne bei ng 46 - used i nst ead PCI/GB97/01946
3,6-dichloro-4,5-di azatricycl o[ 6.2.2.2,7] dodeca-2(7), 3, 5- triene in
step c). Data for the title compound: mp. = 185[err]C [err]H NWMR (360
MHz, CDCl[err]) [er]r 2 35 (3H s), 2. 69 (3H s) 5.58 (2H s), 7.27 (1H,
rr),74710 (48, Chl ef g7 4.34-(2H, d, J

7.6 Hz), 8.65 . H ES[err]) me 332 [M—I][err] Anal . Found C,
68.38; H, 4. SZZQF@-@&MI’I’] Herr]N[err]O requires C, 68.87; H,
5.17; N, 21.13% 15

7- Met hyl - 3- phenyl - 6- ’{ge 31/'??%(:”{ zfmgle lft%p 2) gz 5eFZoI o| 4. g Eti Bjé/ri dazi ne

Thi s conpound va&;ppndpdnnd:yﬂmm@&ﬂné) \prthdﬁdubyﬁxydeaﬂmlelmcﬁs # 1.1 mol &gpanpl e

1 Steps c) and d) w th 3, 6-dichl oro-4-methyl pyri dazi ne bei ng used
i nstead of 8, 6-an¢ hngﬂudaman (L:58tmal, (,lyl: mql@qg apdthe|reection nRKTYTeSWas 20
t St I d

e s PP antad s TR B, HIRHIEEA s HoRofoa ek Rk

regi oi somers \/\laﬁacﬁlﬁxfzﬁ@hﬂdtlﬁtrefsfm& Wh@gﬁriﬁédsw LR nelogPAB 1NN BA QUIGPEY USI Ng
0-10% et hyl acetate in dichloromethane as eluent. Data for the tit

conpound: m p. usingd)-80%ethy] aeetpte Mcbmlm&thane:@s::e[l@ean)oﬂpmed]bﬂ 42 (3H,
i & 5o bl fin o e it by bl el
M5 (ES | = ° ]

S (ESLErTi0, e $itnp, - 18bldioe) Vit e (2SpH, EDBRIG0L alg S35 M.

& E/g{_ 24259 1.91- 205 (4H, m), 3.57 (1H,-s)4907 (1H, s), 7.58 (3H, m), 8GR/ @B d 1946
7- Et hyl - 3- pheny{-8&ad 1 S HzHWM$S (E5H) méx 911 DIH Anak Fomd €. 6556 ih4Be

N, 17.74. C17H;5CIN, requires C, 65.70; H, 4.87; N, 18.03%.

15 d) 3-Phenyl-6-(2-pyridyl)methyloxy-7.8.9,10-tetrahvdro-(7,10-ethano)-
1,2.4-triazolo[3.4-a]lphthalazine
To a solution of 2-pyridylcarbinol (0.263 ml, 0.0024 mol) in DMF (20

ml) was added sodium hydride (0.113 g of a 60% dispersion in oil, 1.75 mol
eq) and the reaction mixture was stirred at room temperature for 15

20 minutes. After this time, the product from Example 1 Step ¢) (0.5 g,
0.0016 mol) was added and the reaction mixture was stirred at room
temperature for 1 hour. Water was added until the solution became
cloudy and after stirring for a further 15 minutes a solid was collected by
filtration. This solid was recrystallised from ethyl acetate to give the

25  required product (0.112 g, m.p. = 196-198°C). 'H NMR (360 MHz, CDCls)
3 1.45 (4H, m), 1.95 (4H, m), 3.58 (1H, s), 4.00 (1H, s), 7.26 (1H, m), 5.48
(2H, s), 7.44-7.53 (4H, m), 7.77 (1H, m), 8.40 (2H, dd, J = 7.8 and 1.5 Hz),
8.68 (1H, m); MS (ES*) m/e 384 [MH]*. Anal. Found C, 71.76; H, 5.54; N,
18.03. C24H21N50 requires C, 72.04; H, 5.52; N, 18.26%.
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bi s- hydrochl ori de 5 Thi s conpound was prepared using the

procedures described in Exanple 1 Steps a), b), ¢) and d) with ethyl
mal ei ¢ anhy Qyé 9godssy Nt h. Commun., 1990, 2491) being us?ét,@ﬁgﬁﬁ%of
bi cycl o[ 2. 2. 2] oct - 2- ene- 2, 3- di car b0'x‘§r7rc aci d anhydri n Step a)
The 7-ethyl isonmer produced in Step ¢) was |lower running on tlc than

the 8-ethyl isonmer and so separation 10 of the regioisonmers was effected
at this stage by silica gel chromatogr 3XMPLE 2usi ng 0-10% et hyl acetate
in dichloromethane as eluent. Data forTﬁ'é_FEFPe_ conpound: mp =
193[err]C. [err]H NWR (360 Mz, DVsO [err] 1.31 (3H, t, J= 7.4Hz),
2.81 (2H, q, J=17.4Hz), 5.85 (2|_—| s) 7.58 3H, rr), 7.80 (1H,_rr),

7.99 (1H, d, J3.%-Diphe X S4blpyrid

;1S (B, e 2 Ewﬁﬁde@%%%f%%&z&ﬁ%xrgffsﬁﬁs sigetha - 2

EXAMPLE 7 520 Example 1 Steps a), b), ¢) and d) with phenylmalem anhydnde being used
7. 8- Benzo- 3- phenyl - 6- (2- pyri dyl yl oxv- 7. 10-tetrahydro-1 f

triazol of 3. 4- ajiphtead| csfzhmuech[z 2. éloct-z-ene 218 élcabbmbﬂan:chmgnﬂwdpniean SBBIpng
th d St d d
5. i hydr o 3.2 The 7Phelll inameraTORaPELig Siep BN FhIPHE: FRARE R b hadead

of bicyclo[2. 2 tg]aQﬁ}shgnylzéome?Qﬁd%o%e%‘a?&fx@%%ﬂth&f@%afgo %ééjgﬁ'b&eyaqp

a). The 7, 8-benzo isoner producéd I n ower running on
t han t he 9 10- bhiwstaige diyesilica gel chawoth stogsapiay asingr0-68 ethylraegtatesaner s was

ef fected t hi chr o tography usi ng 0-30% et hyl
acetate i ﬁi(bl cfﬁ?ﬁﬁﬁ&’ﬁ%%@s elient. Qq}gﬂjﬁ’r ef‘iﬂmE‘h‘tndf iT8{Ra “Cg%&l(;]aH

vy 3 58 (on MM LHER) s GRS %4311{1” i st dl O
g}g} 0315;3 (1H my), 3.5%7(6(}§,Hn),fﬁ.e%gaﬁ,1n{),lb'.mn?m,'\é’i é.ﬁ%ﬁ%ﬁ,]&é}ﬁ 5652, 8 %8
me 406 [ MH [ etH, minMS (ESthmi/«C380 QVEH]". Analt. PRind\C, 18.596 H, 4.47; N, 18.04.

oM 74 06 H 4 72, N 17.27%
CerrTH errIN 8 ON:0 requiresth 78%15m, {59%, Thabd > M ’

15
EXAMPLE 3

3-Phenyl-6-(2-pyridvlimethvloxy-7.8.9.10-tetrahydro-1.2.4-triazolo[3.4-
a]phthalazine

20 This compound was prepared using the procedures described in

Example 1 Steps a), b), ¢) and d) with tetrahydrophthalic anhydride being

used instead of bicyclo[2.2.2]oct-2-ene-2,3-dicarboxylic acid anhydride in
Step a). Data for the title compound: m.p. = 184°C. 'H NMR (360 MHz,
CDCIs) 6 1.94 (4H, m), 2.74 (2H, m), 3.14 (2H, m), 5.56 (2H, s), 7.27 (1H,

25 m), 7.47 (4H, m), 7.73 (1H, m), 8.36 (2H, d, J = 6.6 Hz), 8.66 (1H, m); MS
(ES*) m/e 358 [MH)*. Anal. Found C, 70.50; H, 5.25; N, 19.27. C2;HsNs0O
requires C, 70.57; H, 5.76; N, 19.59%.



EXAMPLE 8 5 8- Met hyl - 3. 7-di phenyl - 6- ( 2- pyri dvl ) met hyl oxy-

1.2.4-triazol o[ 4, 3- b] pyri dazi ne Thi s conpound was
prepared using the procedures described in Exanmple 1

and d) wi tWOIBE#SAy| - 4- phenyl nul ei c anhyggide 10 being Jﬁ?ﬁ%@"sd of
bi cycl o[ 2. 2. 2] oct - 2- ene- 2, 3-di carboxylic acid anhydride in Step a).
The 7-phenyl -8-nmethyl isonmer produced in Step c) was | ower running on
tlc than the 7-nethyl-8-phenyl isone d separation of the

regi oi soners was effected at this stm(ﬁ‘.&ica gel chr omat ogr aphy

usi ng 0-15% et hyl acetate in dichloronethane as eluent. 15 Data for the
title conpound: mp. = 182[err]C [err]H NVR (360 WHz, DVSO) [err]

2.45 (3H, s) ﬂ,&IﬁQagt&gl -35pheni1 B (Z-Brid)methbloxiyS1R ,%ia%l%l[ﬁ-lH, m, 8.25
(2H, d, J =7.8 Hz 58 (1H, m; M5 (ES[err]) nmle 394 err]. Anal.
Found C, blpyridagineH 4.94: N, 16.55. Clerr]Herr]Nerr] 0 0.5 Et OAc.

i . . 0
rEig\ll\J/::.rLES 95C 72 -27"161%,_]1’@ SH%%hnd was pyép&r%dsl?si/%g %He procedures described in

3- Phenyl - 6- ( Z5:0uh iyl BB MdYaﬁt}?B@dkﬁldﬁwéfﬁméihﬂgy%ta%@hm ng.

1.2. 4- trlazolo[3 4- a] pht hal azi ne 2 hi s conpound™was prepar
usi ng t he pr oweduneteadesfc3,bikichlono-4, 5 dlazﬁxanpﬂe[G:lZ Mﬂdodkca B)7),8,p- and d)

bi Cycl of 2. 2. 186 5. 5b. DAGA Ko thsjilp compotinds b SriyaL: det NME G50
col| Lﬁ’h ) “F@?HZ' PGP S5 g G EH. D §o8 G My 27 il’éﬁwﬁﬁf%o |

211; 9”) éZHl%)( ZHs giH &d& 6J(=1"Hs ?)s &41 é‘Hz() 1!3*375@H7%8§19— 626%1%%8 (5§H28

(!IH ) MSKES*) m/e 332 [MH]+ Anal Found C, 6838; H, 4. 82 N, 20.64.

n;

PCT/ GB97/ 019 ] 7 [ [err]. Anal. Found C
71.53; H, 5. BHNN%QT%‘IWS%E%[&%J%*%S? %%N I8%] 0 requires C, 72.08: H,
5.13; N, 18.89% EXAMPLES 10 and 11

EXAMPLE 5
15

This compound was prepared using the procedures described in

Example 1 Steps ¢) and d) with 3,6-dichloro-4-methylpyridazine being
used instead of 3,6-dichloro-4,5-diazatricyclo{6.2.2.2, 7Jdodeca-2(7),3,5-

20  triene in Step ¢). The 7-methyl isomer produced in Step c¢) was lower
running on tlc than the 8-methyl isomer and so separation of the
regioisomers was effected at this stage by silica gel chromatography using
0-10% ethyl acetate in dichloromethane as eluent. Data for the title
compound: m.p. = 199°C. 'H NMR (360 MHz, CDCls) & 2.42 (3H, s), 5.59

25 (2H, s), 7.28 (1H, m), 7.49 (4H, m), 7.76 (1H, ddd, J = 7.8, 7.8 & 1.8 Hz),
7.83 (1H, s), 8.37 (2H, d, J = 7.6 Hz), 8.65 (1H, m); MS (ES*) m/e 318
[MH]*. Anal. Found C, 68.09; H, 4.31; N, 22.01. C1sH15Ns0 requires C,
68.12; H, 4.76; N, 22.06%.



5 3- Phenyl - 5- (pyri di n-2-yl met hoxy) - 1, 2, 3a. 4. 7- pent aazacycl opent a-
[[err]] napht hal ene 0.25 Hydrate and 3- Phenvl 5-(pyridi n-2-yl met hoxy) -
1, 2, 3a, 4, 8- pRig) saasdey cl opent af [ err] ] napht hal ﬁne 0.5 Hydrate pd@icEd¥niods
5- ChI or o- 3- phenyl -1, 2, 3a, 4, 7- pent aazacycl opé t'a[ a] napht hal ene ang
5- Chl oro- 3- phenyl - 1, 2, 3a, 4. 8- pent aazacycl opent a[ [ err] napht hal ene
This 1:1 m xture of chloroi mdates was prepared using the pr ocedur es
described in Exanple 1, Steps a), b) andXaMWPIIE 3. 4-
pyri di nedi carboxyl i c anhydri de being used 1 nstead of bicyclo[2.2.2]oct-2-
15 ene-2,3-dicarboxylic acid anhydride. Data for the mxture: [err]H NWR
(250 VHz, : 0] 7.3,
1.5 Hz), 8.38- 84 DUGLNA 0L R ARIQXVE tr1g D | pypnic :
(05HdJ—8}9 drofhibéi (05HdJ—80Hz)960(05H s),
10.11 (0.5H, s)j; ZE%Le"r_q%r me 284 [MH [err], 282 [MH [err]. 20
b) ° 3-Phen§l - 5- ( pyrTHiseomyoured asypreparetl Gsing, tBeQﬁBEélﬂZx@@)&é's@ﬂB@&@n
[[err]] napht hal ene O, 25 Hydrat e and 3- Phenvl pyridin hyir nmet hoxy) -

1

1, 2, 3a, 4, 8- pent ra@}e; OPERE &) Vs £) $hd dhFHith @my(lonalewan de (Synth.

S d' hydrid f 6 dded
T a S0l it on SroBrige dsRocaiyEEARE sRd shdteRu o pieseidtE HofE Brsme- 2.8 C 1
m) at room tef&i@éﬁdzk&hdﬂ&@énﬁ&ﬂhﬂﬁ@ﬁ St@{)fagrﬂé T U §So CI%Q{Eproduced ture

of chloroimdates fromStep a) (380 ny, mol ) was ter a
further 1 hour eprovas bwvmmnmegtonethdmnt}msmhyusemmsand S0 sephxfalﬂioeﬂ

w th water (%_200 gh% and .extract ed t h .di.chl.oronet hane (400 m 30 an
2%200 ). of BT REWPIRIPPI Y ES %ﬁga@%atgﬁ byt 1 éa(gfbehmryatography
d d S

V\;)I 88/ 82/259 ), Js'nlx&@rP@%%ﬁy?%ﬁ@&%@irﬁglchﬂl‘ég{e‘%ﬁbgé’gs%eﬁtecﬁé@r %&15 46

from net hanol  tcongiotend: he.prx198°€. SH NMR486a Mids, DMSONS)1.85 (3H1t, 1/ =
m xture - |nseparabl e biéconventlonal chromat ography. The two isoners

wer e separ at ed g eh8 2Hv 4, ﬂﬁ.@‘ﬁ%@né & @H, ISD.e7 59&&13;15% 7.80 (1H, m),

0T obenzen! PR, Bl 15 1% 590 0 el o om. . 41Ttk 97

15  Hz); MS (ES*) m/e 332 [MH]J*. Anal. Found C, 56.20; H, 4.53: N, 17.28.
C19H17N50.2HCl requires C, 56.45; H, 4.74: N, 17.32%.

EXAMPLE 7

20  7.8-Benzo-3-phenyl-6-(2-pyridylmethyloxv-7.8.9.10-tetrahvdro-1.2.4-
triazolo[3.4-alphthalazine

This compound was prepared using the procedures described in

Example 1 Steps a), b), ¢) and d) with 3,4-dihydro-1,2-

napthalenedicarboxylic anhydride being used instead of bicvclo[2.2.2]oct-2-

25  ene-2,3-dicarboxylic acid anhydride in Step a). The 7,8-benzo isomer
produced in Step c¢) was lower running on tlc than the 9,10-benzo isomer
and so separation of the regioisomers was effected at this stage by silica
gel chromatography using 0-30% ethyl acetate in dichloromethane as
eluent. Data for the title compound: m.p. = 240°C. 'H NMR (360 MHz,

30  CDCls) 8 3.02 (2H, t, J = 7.9 Hz), 3.38 (2H, t, J = 7.9 Hz), 5.74 (2H, s), 7.31
(4H, m), 7.51 (4H, m), 7.74 (1H, m), 8.37 (3H, m), 8.71 (1H, m); MS (ES+)



pent aazacycl openta[ [ err]] napht hal ene 0.25 Hydrate: mp. >190[err]C, [err]H

NVR (360 MHz, CDCl[err]) [err] 5.79 (2H, s), 7.34-7.37 (1H, m,
7.52-7.58 (3H m, 7.61 (1H, d, J =7.9 Hz), 7.83 (1H, t, J =7.7
Hz), 8.34 (?FPW5§98 9 Hz) 8. 47 (1Hpd, J = 7.8 Hz), BCODGBIVM94¢, J
4.0 Hz), 9.11 (1H d, J 5.3 Hz), 9.61 10 (1H, s); (Regiochem stry was
est abl i shed using nQCe data) M5 (ES[err]) me 355 [MH|[err]. Anal.
Found C, 67.00; ,H, 2 r] r]NLerr rr] O
requires C, 6643 40%@“3) A’}Q% g% ’l‘gbe é_{bﬁ 4 g gﬁ@%ml‘&i(ﬁtl ng: -
3- Phenyl - 5- ( py o8-

pent aazacycl opi;écﬁi ?e"fﬁgzht ha%ng%% %g:}é’te >170C;, [err]H NMR 15

(360 Mz, CDO [err]) [err] 5.75 (2H, s), 7.33- 7 37 (1H, n), 7.50-7.60 (4H,

m, 7.82 (1H, t, J = 7.8 Hz), 8.07 SlHl d, J= 5.3 Hz), 8.29-8.33 (2H,
m, 8.68-8.70 (1H, m, 9.05 (1H, 83 Hz), 10.03 (1H, s);

(Regi ochenkgstry was establ i shed using nCe data). M5 (ES[err]) me 355
[MHerr]. Anal. Found C, 66.25; H, 3.89; N, 22.73.

Cl err] H er r] N @Méthyl- D7 diphenvi6X2-podvRmeChyoly 412 abrideoléd. 20 N,

23. 13%

([err])-8- Met hplpyzidazing| - 6- (2- pyri dyl ) met hyl ox- 7, 8, 9, 10- t et r ahydro- 1, 2, 4-
2

4-met hyl -2-(triflu

|
5t | o[ 3, 4- hal

Lyl 22 (01111 o BICIRSHACH! FaR FEREied bR e procedures drseribasbiav at o
T | ut | 0
7 131 Bl Seab o pem g g b

di i sopr op§Pet mﬁlamus@d(xamad Qf tmmlk)[zf?ol]loomﬂftnlaﬂ Srdipatoxyhiddicid on of
WO 98/ 04559 PCT/ G397/ 01946

trifluoronmet hasATidR iR Stemad, The 7(Wﬁyl Gomstpyhisprepinrgduerd m Step c)
warmto Toom ¢ o Wiverr@ifing Uit 6 thin fs 7 hEAN1 PR Hbhelthe o0 1°

warmto roomtenperature an

reaction, it veeparadbpdfthe régieisoh@ramcsmaffeetdd Ak ﬂhm%@@g@bylsﬁlﬁéwk@lm ne

(14m . .

T chromatography using 0-15% ethyl acetate in dichloromethane as eluent.

15  Data for the title compound: m.p. = 182°C. 'H NMR (360 MHz, DMSO) §
2.45 (3H, s), 5.50 (2H, s), 7.30 (2H, m), 7.54 (8H, m), 7.77 (1H, m), 8.25
(2H, d, J = 7.8 Hz), 8.58 (1H, m); MS (ES*) m/e 394 [MH]*. Anal. Found C, -
72.05; H, 4.94; N, 16.55. C24H19N50.0.5 EtOAc. requires C, 72.27; H, 5.09;
N, 16.86%.

20
EXAMPLE 9

(&)-3-Phenyl-6-(2-pyridvlimethvyloxy-7,8,9,10-tetrahydro-(7,10-methano)-
1.2.4-triazolo[3,4-alphthalazine

25 This compound was prepared using the procedures described in
Example 1 Steps a), b), ¢) and d) with 2-norbornene-2,3-dicarboxylic
anhydride being used instead of bicyclo[2.2.2]oct-2-ene-2,3-dicarboxylic
acid anhydride in Step a). Data for the title compound: m.p. = 182°C. 1H
NMR (360 MHz, CDCls) 8 1.31 (2H, m), 1.69 (1H, d, J = 9.2 Hz), 1.95 (1H

30 d,J=9.2Hz),2.12 (2H, m), 3.76 (1H, s), 4.14 (1H, s), 5.59 (2H, s), 7.28
(1H, m), 7.48 (4H, m), 7.76 (1H, m), 8.36 (2H, d, J = 7.8 Hz), 8.68 (1H, m);

1



5 0.1nol) was added followed by trifl uoronet hanesul phonyl chloride
(15.5m, O.lnol) and the reaction mxture was stirred for 15 hours at room
tenperaturewar;g,oigsyture was washed with cold water (2x200m )p, 01
saturated sodi um bi carbonate (2x200ml) and &r4 ne (I x200m ). Tr{:’ﬁéh&‘; 246
organic layer was dried (MgSO err]), filtered and evaporated to give the 10
required product (85g) as a colourless oil. [err]H NVR (250 WHz, CDCI[err])
[err] B+ H:/eélz@ ) Anhl 4ot D

2.39-2.63 (3H @ ) JMHR it C, %}531 %3?:325/& }@"éq hyI

4- et hyl cycl ohé}zzHistQ tecﬁ.udeszﬁr BBJOﬁI,Heﬁ 15; N, 18.89%[0 a sol ution of the

product from Exanple 12 Step a (85g, 0.27nol) in DMF (500m ) at -20C

was added pal | adiunm(I1) acetate (1.85g, 0. 0083nmol ),

bi s(di phenyl phosphi no) ferrocene ( % I() n anol (250m ) and
triethylamne (75.5m, 0.54nol). was passed

t hrough the& solution for 15 mnutes and then the reaction was 20 heat ed

to 60C and kept under an at nosphere of carbon m)nOX| de for 15 hour s.
The sol uti on wa LPherryl-5-fpy '}!_)’ yHnethoxyli 2 dad. 7 wentaazacsclo :

vacuum The resi.d eh
wat er (4x200m Y=t 1

eY ivdrate and 3-Phenyl- 1N 2-vime >
(Mgserr]), fl,'Z,S‘é,@QB, @@Ht%_@_@@&ﬁamrﬁbﬁ%hmgefogifgggiyagéjUCt whi ch was 25
purified by chromatography on siTica gel using acetate in

hexane to give the required product (27g) as a pale yellow oil. [err]H NWR
(250 MHz, SDCI err] 3H, d, J- 6. 5 Hz) 1.33 (3H m, 1.70-1.96
(4H, 1 n)'li)z 3 % b 3o ﬁ-l_ 4.4, 2ipenty clopeptalginaphthalene awg

98/ 04559 _ L / GB97/ 01946
o) 2o Mot hyl ¢ 5- hlr03 henl 3 £ 8%bentaazacyclo ntalalna hthFT 2 sol ution

of the product fronThieanl muﬂtﬁrébﬁﬂhll@rélﬁﬁﬂatéb waSmPtpared us1h§ tgkhanol
(200m ) was added a solution of potassium hydroxide (32.7 0.6nol) in

wat er (20n ) apkpcRdurasdencribed|in,Exasmplesl yeps a) Tbiemcbc)mtbrﬁ 45 was | ef t
to cool, solve ey und vacuu
added, then coé}; ré@ﬁ’re %%Bﬁgg]f o%ﬂﬁ%‘?' 9@8}% 'é%egie’dlwg?ﬂ‘{ Pé %’P)”; olZ% ﬁ@lo"t\,\@
aqueous | ager Mms2eSX8icasheebiddid dhﬁb&ﬁﬁ@ m@mrlsr Qﬁé mtme) ’1Ht §MR (250
conbi ned organic |layers were washed with brine (Ix200m)
(MySO err]), fMHzAdaCkmd BO4p62 (3, m), 040t ddaqilr:r’éa hﬁon);tsas &dpal e

(2H, m), 8.71 (0.5H, dd, J= 7.3, 1.5 Hz), 9.15 (0.5H, d, J = 8.0 Hz), 9.17

(0.5H, d, J = 8.0 Hz), 9.60 (0.5H, s), 10.11 (0.5H, s); MS (ES*) m/e 284

[MH]+, 282 [MH]*.

20

b) 3-Phenyl-5-(pvridin-2-vlmethoxy)-1,2 3a.4,7-pentaazacyclopenta-

[alnaphthalene 0.25 Hydrate and 3-Phenyl-5-(pyridin-2-ylmethoxy)-

1.2.3a.4,8-pentaazacyclopentala]naphthalene 0.5 Hydrate

Sodium hydride (76 mg of a 60% dispersion in oil, 1.9 mmol) was
25 addgd to a solution of 2-pyridyl carbinol (180 ml, 1.9 mmol) in dry DMF

(10 ml) at room temperature under nitrogen. After 45 minutes the
mixture of chloroimidates from Step a) (380 mg, 1.35 mmol) was added.
After a further 1 hour at room temperature the reaction mixture was
diluted with water (200 ml) and extracted with dichloromethane (400 m!
30  and 2x200 ml). The combined extracts wére washed with brine (100 ml)

dried (MgSO,), filtered and evaporated. The residue was recrystallised



10 yellow oil (16.7g). [err]H NVR (250 MHz, DVsO) [err] 1.15 (3H, d, J =
6.5 Hz), 1.21 (1H, m, 1.86 (3H, m, 2.37 (3H, mM, 3.34 (2H, bs).

d) 4- Met hyl - (3, 4,5, 6-tetrahydro) pht hal i ¢ anhydri de

product froVeW®M4He 12 Step c (16.5g, 0.895®L) was refl uxedrglcalgr?ﬁé%‘gtlc
anhydride (200m ) for 15 hours. The acetic anhydride was renmoved under
hi gh vacuum the residue was di ssolved in toluene and t hen evaporat ed

t th d duct | (15. H
D(I\)/S%I) vg 1. 83r ?%Iplrrgmeg{lgn;lc@ ;;y%ng?'lgwtéqq_pfz m%tha[igzt;rg.]e{ g]:?%? H:)g) as a % 73 23

3H, 20 6-Met hyh+5 e
gl_hl s (r;%rrpound v@é"%?’&pdpéﬁpﬂélble b?ﬁgzﬁg%gé‘gﬁ l}?éeﬂs{'g Whgz"f‘ﬁe to lé&‘grkrp el

Step a) using 4eBRi B&ﬁaﬁa@e&b?ﬁeb@fe{ﬁ&wmwwsm ad’mkib)tgipe i nst ead
of bicycl o[ 2. 2. 2] oct-2-ene- di car boxyl ic acid anhydri de. Data for 25

the title conpodimitrobenrdyl phemyl ZhEineeolummEty 8fveir] 1.13 (3H, d, J = 6.8

(HEL bs) ; I\/% 19 (1H( Eg%teql}ll}:%%m%-%n} @ﬁfxrgidg% ﬁ-ylgethgxg’)o},% 4n9 11 2
L. 4 D chl or o- 6 fed ety lode alShARHERAR 8 8 datclh. p. >190°ThiH IOMROUNd

was prepared us escrl bed in Example 1 Step

b)
usi ng 6-nethyl - iged mszt(enmi)x&lﬁ 69r(2hhls;aza aé—713'21(ﬂi{pmé 7.52-7.58 (3HDMYB/70B559
-55- PCT/ GB97/ 01946 ead of

4, 5-di azatri cyc(H[Iﬁd,ZJE 2.9 ahdei3 ) t.ehe 378 §n%4 @5&% f 5r8-Pridz), 8.47

431,55l g5V A A Rl oD ooty ©

(ES[err]) mgge ﬁé% % ochemﬁsM‘y kRl dstabBshed usm@)nOe data). MS (ES*) m/e
() - 6-Chl oro- 8- ]t f ny -7,8,9, 10-tetrahydro-1 azol o
[ 3, 4- a] pht hal azB55 [MI]*( )A;rﬁﬂcmomzbcgsmmﬂ &Sahynyﬂﬁﬂ @z@HrrNsO 0.25 Hz0

requires C, 66.93; H, 4.07; N, 23.42%.
and second eluting:- 3-Phenyl-5-(pyridin-2-ylmethoxy)-1,2,3a,4,8-
- pentaazacyclopenta[a]naphthalene 0.5 Hydrate: m.p. >1 70°C; 'H NMR

15 (360 MHz, CDCls) 8 5.75 (2H, s), 7.33-7.37 (1H, m), 7.50-7.60 (4H, m), 7.82
(1H, t, J = 7.8 Hz), 8.07 (1H, d, J = 5.3 Hz), 8.29-8.33 (2H, m), 8.68-8.70
(1H, m), 9.05 (1H, 4, J = 5.3 Hz), 10.03 (1H, s); (Regiochemistry was
established using nOe data). MS (ES*) m/e 355 [MH]}*. Anal. Found C,
66.25: H, 3.89; N, 22.73. C20H14N6O . 0.5 H20 requires C,66.11; H, 4.16;

20 N, 23.13%.

EXAMPLE 12

(£)-8-Methvl-3-pheny]-6-(2-pyridvDimethyloxy-7.8.9.10-tetrahydro-1,2.4-
25  triazolo[3.4-a]phthalazine

a) Ethv] 4-methvl-2-(trifiuoromethanesulfonvioxylevclohex-1-

enecarboxvlate
To a solution of ethyl 4-methyl-2-cyclohexanone-1-carboxylate (50g,
30 0.27 mol) in dichloromethane (500rxil) at -10°C was added N,N-
diisopropylethylamine (52ml, 0.3mol) followed by dropwise addition of



tetrahvdro- 1.2.4-triazol o[ 3. 4-a] pht hal azi ne Thi s conpound was
prepared using the procedures described in 10 Exanple 1 Step c) using

1, 4-di chl or Ovfp gd -5,6,7, 8- t et rah%dropht hal azi ne i ngpcareB97/01946
3,6-dichloro-4,5-diazatricycl o[ 6.2.2.2,7] dodeca-2(7), 3,5-triene.
The reaction gave a mixture of the title conpounds I n an approxi mate
ratio of 1:1. The conpounds were not separated at this stage. Data
for the m xtur }fﬁ{@gy‘m}ﬁ, (SR e fer]) 15
[err] 1.12 (3Het’?$“6ﬁ&#4’§t 1H, idkﬁwﬂdé (6% % 3.40 (1H, n,
7.74 ( 3H, tempeathise (oEBWeet) -5 wBd (- E@‘[@r %I:h)e maetlmmmt@mwpmql{oeveq to

h 8- Met hyl - 3- ph | 2- t -7 dr o-
D ;4 Lr avl o e b i deRBeRagg And strredion S Bk, d GaRowed Afay  °
using the pr ocedur ngitsarrasl?:g 'dr}P -5°C an@'A0PE &, N- cﬁﬁ%r@yl@ﬂxﬂg.niﬁ% (Taxdiure

from Exanpl e 12F Réead
3- phenyl - 6- §2- puumemawwm&daayl&aﬂeofmmmesmphbaybchmm;e 1, 2, 4-

triazol o] 3, 4-a] pht hal azi ne. The two products were separated using silica

gel chronat ogr aflify5md, @dmael) paddhe rpachiom mHXBHRE Wah &t o Ignkeury & Foomp 5

[l tle compound. FPBPFIRIRRR TR Y wbctp el # ﬁx&o@{ﬁ‘%&ﬁ%@zg@mﬁ' ¥ he
C5rL EH)ZH g Cqgard @é‘ﬂs@ﬁmn?b%rﬁ&‘fbte@xZ@Ox%‘ﬂ) érid‘ibrrrllfi% <1§§go?g)$[kf£h§% o7, |v§8
(ES[err]) ne 351522[11“3*14%‘1’&5 ﬁﬁledrz\’lgsoiﬂhéﬂem@an&[eeapérqgtedag@vq\,&be al so

i sol ated and shown to

met hyl - 3- pAény| !ﬂ%ﬂefbyrﬁ"%‘l%(ﬁésm Bployrless ofly HLNMR,(¢pg MHiz, GDCls) &

WO 98/ 04559
1.04 (3H, d,.J =6.5 2,443 ;S‘?Hh?ﬁail 73:2.09 (4H, m), 2.39-2.63 (3H, m).

PCT/ GB97/ 01946 'tr1azo s conpound
Is for the qsszqggoacetate salt [err]H NMR (250 MHz, DWVBO) [err]
1.13 (3H, d, J -6 1.24(1H, m, 1.96 (2H, m, 2.80 (3H, m,
3.16 (1H, rr) 5.60 (2H, s) 7.70 (5H, m, 808(1H d J 7.8 Hz),

D, 1.5 1 .

8.20 (2H, m, 8 65 (1t
[MH [err]. The 8 T e-Wwes Pt overr Uy o s _
15 To a solutmn of the product from Example 12 Step a (85g, 0.27mol)

in DMF (500ml) at -20°C was added palladium(II) acetate (1.85g,
0.0083mol), bis(diphenylphosphino)ferrocene (9g, 0.0162mol), methanol

(250m1l) and triethylamine (75.5ml, 0.54mol). Carbon monoxide gas was
passed through the solution for 15 minutes and then the reaction was

20 heated to 60°C and kept under an atmosphere of carbon monoxide for 15
hours. The solution was left to cool, and solvent was removed under high
vacuum. The residue was dissolved in ethyl acetate, then washed with
water (4x200m)) and brine (1x200ml). The organic layer was dried
(MgSOy), filtered and evaporated to give the crude product which was

25  purified by chromatography on silica gel using 0-10% ethyl acetate in
he;:ane to give the required product (27g) as a pale yellow oil. 'H NMR
(250 MHz, CDCls) & 1.12 (3H, d, J = 6.5 Hz), 1.33 (3H, m), 1.70-1.96 (4H,

m), 2.35-2.61 (3H, m), 3.73 (3H, s) 4.25 (2H, m).



EXAMPLE 13 10

3- Phenyl - 6- ( 2- pyri dyl ) met hyl oxy- (7, 8-pentano)-1,2,4-triazol o[ 4, 3-

b] pyri dazi ne Thi s conpound was prepared usi ng the procedures
descri bed MWO98M4559 Exanple 1 Steps a), b)g,c) and d) with FPCT/GBI7/01946
1- cycl ohept ene- 1, 2-di car boxyl i c anhydr| de (Proc. Indian Acad. Sci
Sect. A, 1978, 87A (10), 371) being 15 used instead of

bi cycl o[ 2. 2. 2] oct - 2- ene- 2, 3- di carboxyl i c acid anhydride in Step a).
Data for -"wm : Z{daoa aqiH NI\/R(360M—IZ

coclent)) 1] Ang3 Ciiofhe o Bkt rlh mhinste 2 biall b 080 SB0kcll] 1y
Fl\/ﬁl{[ (erZIr_l] d ,’Angl ethegg%] SQO(ﬁni_}lzv)aSs}d&Iilgd é %blutf@n oﬂ\@tﬁgﬁgﬁ{ bl ird¥iBe 332 78,

C err] H err] Nj.6aydldrDwhteéd 20mhIDandchéated aCreflGx 8, lfﬂhoﬁrg 2Thh, soliBtidh %
EXAMPLE 14

8. 8- Di net by -VBafJMW‘P cgol¢ solyont wasraoved sindery high vaguum, watpg (200mlp 4. 25

triazol of 3, 4-

4, 4- (di met hyI‘? gﬁgg@,}@egx “lonfea?rgg?(g%;%da%gﬁ H@X&d added untﬂﬁ)lsi c‘omg’ound was
prepared in édu@'ldl\;bb’w&s%xmdcﬁéd Wiﬂﬁ&rihlcﬂ'ohﬁthane (oiﬂ!@ﬂ oiip kel bed in
Exanple 12, Step a) ut using 2-carbonet hox

di met hyl cycl cleaxkined@rganic lapersgweravash (‘)VEg/h hrm@(lxm@wl) gried | Ccan. J.
E:gam 5) . 1988, ﬁgSééo%aé iggg[&r %rat@ﬁo(g:} }M?éunD%l{)roc{Jcé#sea{g) 0 96

PCT/ GB974 @194ﬁﬂlow 011 (16 79?42}1(13MR gzsalmﬁ DMB0) 2143 d, L -~76=52H§ Hz)
2.38 (2H, m, H s); Ms (ESerr]) me 2

[ MtNa] [err], 1221 (mﬂrﬂq ar3g (3H9m)|[ MC{J\E]H an},]3.34 (2H, bs).b)
4. 4- (D et hyI )cycl ohexene- 1. 2-di carboxylic acid 5 A m xture of the
product from Exanple 14, Step a) (3.78 g, 16.7

d) 4-Methyvl-(8,4.5.6-tetrahydro)phthalic anhvdride
The product from Example 12 Step ¢ (16.5g, 0.89mol) was refluxed

15 in acetic anhydride (200ml) for 15 hours. The acetic anhydride was
removed under high vacuum, the residue was dissolved in toluene and
then evaporated to give the required product as an oil (15.2g). H NMR
(250 MHz, DMSO) 8 1.03 (3H, d, J = 6.5 Hz), 1.24 (1H, m), 1.96 (3H, m),
2.23 (3H, m).

20
e) 6-Methyl-5.6.7.8-tetrahydrophthalazine-1.4-dione

This compound was prepared using the procedures described in
Example 1 Step a) using 4-methyl-(3,4,5,6-tetrahydro)phthalic anhydride
instead of bicyclo[2.2.2]oct-2-ene-2,3-dicarboxylic acid anhydride. Data for

25  the title compound: *H NMR (250 MHz, DMSO) 6 1.13 (3H, d, J = 6.8 Hz),
1.19 (1H, m), 1.76 (3H, m), 2.29 (1H, m), 2.50 (2H, m), 11.2 (2H, bs); MS
(ES*) m/e 181 [MH]*.

f 1.4-Dichloro-6-methyl-5.6,7,8-tetrahydrophthalazine
30 This compound was prepared using the procedures described in

Example 1 Step b) using 6-methy1-5,6,7,8-tetrahydrophthalazine-1,4-dionf3



mol ) and pot assi um hydroxide (3.50 g, 66.9 mol) in ethanol (23 m) and
water (28 m) was heated at 80[err]C for 23 h. After cooling, the m xture
was CORfFdRigeddoed to about 15 mi, introduced onto a DovexcpeM¥Horded
i on exchange col umm, and eluted with-6520% MeOH Herr]Oto give 2.73
g (82% 10 of the reqwred product as a pale brown solid. [err]H NMVR (250
VHz, d[err]- DMSO [err] 1.09 (9H, s), 1.61 (2H t, J =6.2 Hz), 2.26

(2H, t, J =
420 (D et nyl ) LA 08 A5-diagatricidble £b:2 Tidodec;2(Flenp:3,6-dione. 11?1“3 for the
conpound was prﬁm@r@%pdm&ﬁmmn (DﬁOMHanDEIa)DE chsdmg d, & = 7.0 Hy)hateo

described in Exanple 12, Step d), but using the product from Exanpl e
14, St ep c). [ e(4H Hn)NR5AARH, bz 2.98 CrHL) mPVBEOB (LEF, mi); VIS EESEHM/e R17H: 289
(2H, t, GZB\IZQ] 2.13 (2H, t, J = 2.8 Hz), 2.35 (2H, m. 20 d)

6. 6- Di rret hyI § t et rahydropht hal azi ne- 1. 4-dione Thi s
conpound wag prepared in 92%vyield by a simlar procedure to t hat
described in Exanple 1, Step a) but using the product from Exanpl e

14, Step c). [egr]H (NY®-Chb th ghe 10- : , 1.43
(2H t, J = 64Hz% 216(2H S M5 (ES)
me 195 [ MrH| [etmﬁvolq[@4anhthala -
PCT/ GB97/ 01946 ) -58 - e)

1, 4-Di chl oro-5,&t Bal azi ne Thi s

conpound was prepar e»g?wg_,t gg%,}&k%gﬁéﬁga% rg thle 33-‘3?&*1&& scandEHat _

descri bed in Exanpl e I'ng € -prodauc rom
14, Step djio [ eExi $t3pQ) Msing !:ch?d.{cmdrb)e ine@¥y)-6/8,7,8), 1.65 (2H t, J:

232/ 223/ 25%) ’ 2t95t§alpy%m|j1qp?1)§hal]az17n% 1(r12s’|c_¢|3ad of 3 6- dﬁcl?lo?g 91 5l d?azlz%:ncycl\l/g[é ESz) 2,7
dodeca-2(7),3,5-triene. The reaction gave a mixture of the title compounds
in an approximate ratio of 1:1. The compounds were not separated at this
stage. Data for the mixture of title compounds: :H NMR (250 MHz, CDCls)

15 81.12 (3H, m), 1.44 (1H, m), 2.21 (2H, m), 2.77 (3H, m), 3.40 (1H, m), 7.74

(8H, m), 8.43 (2H, m); MS (ES*) m/e 299 + 301 [MH])*.

h) +)-8-Methyl-3-phenyl-6-(2-pyridvlimethyloxy-7,8,9.10-tetrahydro-
1.2.4-triazolo[3.4-alphthalazine

20 This compound was prepared using the procedures described in

Example 1 Step d) using the mixture from Example 12 Step g) instead of
3-phenyl-6-(2-pyridyl)methyloxy-7,8,9,10-tetrahydro-(7,10-ethano)-1,2,4-
triazolo[3,4-a]Jphthalazine. The two products were separated using silica
gel chromatography, 0-8% methanol in dichloromethane. The higher Ry

25  product was recrystallised from ethyl acetate/dichloromethane to give the
title compound. 'H NMR (250 MHz, DMSO) & 1.23 (3H, d, J = 6.3 Hz),
2.05 (2H, m), 2.35 (1H, m), 3.00 (2H, m), 3.24 (1H, m), 5.71 (2H, s), 7.58
(5H, m), 8.08 (1H, m), 8.36 (2H, m), 8.80 (1H, m); m.p. 185-187°C; MS
(ES*) m/e 372 [MH]*.

30 The lower Rt product was also isolated and shown to be (+)-9-

methyl-3-phenyl-6-(2-pyridyl)methyloxy-7,8,9,10-tetrahydro-1,2,4-



f) 6- Chl oro-7, 8,9, 10-t et r ahvdr o- 8, 8- di net hyl - 3- phenyl - 1, 2, 4-

triazol o] 3. 4- a] pht hal azi ne 10 A m xture of the product from Exanple
14, Step e) (2.53 g, 10.9 mol ), triethylamne (1.83 m, 13.1 mol)
and benzoi WO3sMES de (1.79 g, 13. 1ggmol ) in xyl ene (BOVERY7UALS
heated at reflux for 3 days with a Dean- Stark trap fitted. The

sol vent was renoved in vacuo and di chl or onet hane (50 M) was added to

the residue. The mixture was stirred, filtered froma 15 white solid, and
the filtrate twazode[Spbaiphthalarive.c Datathe thiscompeunssis for theurifi ed by

S T G ki AR 1A 0.
253 e 3 'y ok ) YRG0 o 68 ol (5

(3H m, 8. 42(353{,%),28’.08((2& dpV.= %8 HER)8.20 @Hla)sssss[dvﬁﬂ]ﬂ:ﬁrm%?.lsz- 9)
8. 8- Di net hyl - 3- phenyl - 6- (2- pyri d)e/l_llv}}rhe} hyl oxy-7, 8,9, 10-t et r ahydr o-

1. 2. 4-tri Azol 154°€; M8 (@S ha/e 378 he structureawas preesh hy GQSY¥ ard

sodi um hydg\/gﬁ (60% di.spersion in oil. 40.4 25 ng, 1.01 mmol) in

anhydr ous %éﬁﬂ??n P nitrogen, was added 2- pyri dyl car bi nol (95
m, 0.985 mmol) and the m xture was stirred at room tenperature for 1
h. This was then added by cannula to a stirred m xture of the product
from Exanple 14, Step f) (0.205 g, OFEXAMRDE)13 n anhydrous DVF (5 m)
and the mxture was stirred for another 28 h, 30 adding nore sodi um
hydride (8.4 and 7.6 ng) after 18 and 25 h. The m xt ure was

WO

partiti oggd bel
169 el / GB97/ 01946

08/ 04559 WAL ertatolth)2. AR diatBR[4,3-

aqueous | ayerblpagidugineicted further with EtOAc (2 x 50 nml). The
conbi ned organic extracts vvercf dried (Na2SQ4) and evaporated in vacuo.
The resi due was pulhis @ampound ¥a§ RIRPAFAH BENEHRP Rreredurgs gescribeg in

MeOH CH err] [t |y % E5:(Ag/ lof b hve 71.4 ny
(28% of 5 %gé&%lég]% ilt%% pgraz{j% L?C? ) ax?rg él?éqﬁé[ eroﬁe&}'eqe[.?’zr Mcai‘ﬂo:@hc
( CH[ er r] C1[ er fhhydide {Peocatedianl AeddMSci., Sect. A,3F8VE7A (16)3/B)being0 (6H,
s), 1.71 %ZH, t, J= 6.5 Hz), 2.53 (2H 1), ~3.20 (2H, m., 5.59 (2H,
s), -7.311p1H, ushd instegd of ywy(:].gﬁ,.Z 9ct72_-gge@1$4,dx%})ozgyhc acid anhydride in

Step a). Data for the title compound: m.p. = 208°C. 'H NMR (360 MHz,

CDCls) 8 1.71 (2H, m), 1.81 (2H, m), 1.99 (2H, m), 3.01 (2H, m), 3.38 (2H,

m), 5.58 (2H, s), 7.28 (1H, m), 7.48 (4H, m), 7.76 (1H, m), 8.37 (2H, d, J =

7.8 Hz), 8.67 (1H, m); MS (ES*) m/e 372 [MH]*. Anal. Found C, 70.52; H,

20 5.25; N, 18.44. C22H21N50.0.1 H20 requires C, 70.80; H, 5.72; N, 18.76%.

EXAMPLE 14

25  triazolo[3.4-a]phthalazine

a) Dimethvl 4 4-(dimethyl)cyclohexene-1,2-dicarboxylate
This compound was prepared in 62% yield by a similar procedure to
that described in Example 12, Step a), but using 2-carbomethoxy-4,4-
30 dimethylcyclohexanone (Liu, H.-J.; Browne, E. N. C.; Chew, S. Y., Can. J.
Chem., 1988, 66, 2345-2347). 'H NMR (360 MHz, CDCls) § 0.96 (6H, s),



= 7.8 and 1.7 Hz), 8.37 (2H, dd, J 8.0 and 1.3 Hz), 8.67 (1H, m; M (ES)
me 386 [ MtH +. Anal. found C, 71.41; H, 6.12; N, 17.99.

Cerr]Herr] O requires C, 71.67; H 6.01; N, 18.17%cricRo7/01946
EXAMPLE 15 M&M&g}} - 57 -

3- Phenyl - 7- (pi peri di n-1-yl)-6-(pyridin-2-yl met hoxy)-1, 2, 4-triazolo [4,3- 15
b] pyri dazi ne. 0.45 Hydrate 4- Br ono-

. . a)
anhydr e (50 oL BnlHoe S E8%a) 2 12 en, ¢ L TR 6 88 R B, o),
40% acetic aci dgvweg @HgMI(ESHas/d 249 0H4-NA+, 227 (M+bH€r 898 [M-OMgRydr at e

(16.5 m, 339 mmol) at roomtenperature under nitrogen. The brown
solution was stirred and heated-at 100C for 18 hours. Upon cooling
the m xture was f)ourﬁd | 0 e>i11rac ed with ethyl

acetate (6 x 508 : 0 died (MySqerr]),

filtered : y o 3
or ange sol 1 &, Lerr] W@%@o‘k‘%*’t’ eértlr?&gl\%%m?err {Shhed Giys g 18y °°
M5 (ES[err]) m mrh6B drid-potassium hyfrddith (8.50]g, 660 mmat)ahleahanals(zasmd) and

w t hout further_ purjfication b i .
4- Br ono- 3. 6- di c?ﬂaé?’f)ﬁﬁé)m}hyaﬁéle@@ed at 80°C ,fprs%% b iAfteneooling, the mixture was

4-b -1,2-dih d d hosph
Sxvchior it ( 108 RERcp Aty 1o e Hasledt ofve Dowex BOWxE;0RG3550
- 60 - exchan%e colufta! /a%%]ﬁ%’epﬂrﬁh 0-20% MeOﬂﬁ?{O b %{\Fég?. k] (8@’/@)

hours. Upon cooling the excess phosphorus oxychloridé€ was re
vacuo. The 10esi dfithencesyuwizabprasiyet asiat pale brownt spllide dl NMR, (%Bd\v[Hza,kkan up |n

nyar ogen car nondeSphar-0p G Mot B, 1oz €8P 4 ob Bl o el b S

m xture to get Eﬂ@ &I)ear | ayers. The two

c) 4.4-(Dimethyl)cyclohexene-1,2-dicarboxylic anhvdride

15 This compound was prepared in 93% yield by a similar procedure to
that described in Example 12, Step d), but using the product from
Example 14, Step ¢). 'H NMR (250 MHz, ds-DMSO) 6 0.96 (6H, s), 1.48

(2H, t, J = 6.2 Hz), 2.13 (2H, t, J = 2.8 Hz), 2.35 (2H, m).

20 d) 6.6-Dimethy]-5.6,7 8-tetrahydrophthalazine-1.4-dione

This compound was prepared in 92% yield by a similar procedure to
that described in Example 1, Step a), but using the product from Example
14, Step c). 'H NMR (250 MHz, d¢-DMSO) 8 0.92 (6H, s), 1.43 (2H,t, J =
6.4 Hz), 2.16 (2H, s), 2.38 (2H, t, J = 6.4 Hz); MS (ES) m/e 195 [M+H]*.
25



| ayers were separated and the aqueous was extracted with

di chl oronet hane (x3). The conbi ned extracts were dried (Na[err]SOerr]),
filtered and evaporated. The residue was purified by chromatography
on silica WO o yting with dichloroggthane to afford PEEGBITPIS4S
conmpound (5.0 g, 42% 10 as a colourless“sSolid. [err]H NVR (250 Mz,

CDCl[err]) [err] 7.68 (1H, br s). M (ES[err]) me 230 [MH [err], 228
[MH [err]. c) _. 36D|chloro4(p|per|d|n1y|)pyr|da2|ne
Pi peridine (478 14 Dr0-5\(h %, 8-t ties halazine

sal uti on/ suspensi on f4 brormS d chlo , 4.4 ol
andup:)t ass?u% calr boﬁgﬁa‘x{’&pﬁuﬁd “ﬁasﬁ”%?ﬁﬁfﬁ‘{ FﬁgéJ %3( mﬂ)%ré{m%me 20
tenperature ungpft duskFi®e8Mn ﬂf@m?m (BiRp Sht b ﬁlgq 'proffBR from Example

tenperature for 16 hours, then at 60[ err for e reactron S
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(x3). The conbj.ned extract Sd.err filtered and

evapor at ed?® dzrﬁ% (égs L?é\?é\z%ﬂpbr‘fﬁ% apd LB HaaMR (BPhip/e336123%23 el |
eluting with +m Y- 5% et hanol / di chl oronet hane to afford the title
conmpound (1.0%“5% as a colourless oil. [err]H NWR (250 MHz,
CDCl[err]) [err] 163181(6H, m, 3.24- 3.29 (4H, m, 6.84(1H, S).
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A m xture of 3€6 d:lg[gl grﬁ-ﬁ;: |i)| gerl di n- 1- yI)pyr| da2| ne (0. 55 g, 2.4 -
nmol ) , benzoylr 2.7 mmol ), trlethylamne(375n1 2.7
ol ) and- T ol uenes\h R ef dkd Hromiteliulh BniHl0 41Btep of (A1EYIE) 107 30

xyl ene (m xture of isoners, was stirred an eated at egfl ux under
nitrogen for anﬂibrtglethlptamnmoﬂll rrﬂhk3>1ymamé)m&benmxzéﬂdmzﬂac(ﬂlmeagd
WO 98/ 04559

PCT/ GB97/ 0194613 1 mmol) %@?8&@95"\)\&?%‘&%&?@ ab wefur fexd davaiveith g Beabhane

and water. eStarg traﬁq}f@&}’STﬁ@%of&r & e xeeﬂdé\%%a?gv%uto%rfq §x}2:|h?(§ Gtﬂ%.rr]x%

(x3). The conbi ne extracts were drie ered

evapor at ed Tt'(éOrml;)lwlae added to the residué. étﬂlehnmht@mfsqgfr&@dwﬁhﬂreﬂ froanagel ,
el uting h 30%.eth ate/ di chl oronet hane to afford_the undesired

i/ 5 acfﬁt ; .
regi oi SOmMEP ( |‘§1§§e id, and the hiprage was evaporateddniyacup; (The resigirwas( 383
ng, 50% (nor f (250
MHz, CDO [ er r] er ; ])"ylé%é}‘a ‘ihré’é“?tgg%pr%y il 2 3 1330% ?%Oﬁ%ﬁfﬁ%?lw 42 (1H,
S), 7.50-7.60 ¢i8¢l2.1§ g (84%) o8 adphartBtiepajated mixture of the 9,9-dimethyl isomer

and the required product. 'H NMR (250 MHz, CDClas) § 1.10 (6H, s), 1.72

(2H, t, J = 6.5 Hz), 2.56 (2H, m), 3.26 (2H, m), 7.51-7.60 (8H, m), 8.42-8.47

20 (2H, m); MS (ES) m/e 315/313 [M+H]}".

g) 8.8-Dimethvl-3-phenyl-6-(2-pyridvl)methyloxy-7.8.9.10-tetrahvdro-
1,2 4-triazolo[3.4-alphthalazine

To a stirred mixture of sodium hydride (60% dispersion in oil. 40.4

25 mg, 1.01 mmol) in anhydrous DMF (5 ml), under nitrogen, was added 2-
pyridylcarbinol (95 ml, 0.985 mmol) and the mixture was stirred at room
temperature for 1 h. This was then added by cannula to a stirred mixture
of the product from Example 14, Step f) (0.205 g, 0.655 mmol) in
anhydrous DMF (5 ml) and the mixture was stirred for another 28 h,

30  adding more sodium hydride (8.4 and 7.6 mg) after 18 and 25 h. The

mixture was partitioned between EtOAc (50 ml) and water (50 ml) and the



10 e) 3- Phenyl - 7-(pi peridin- 1-yl)-6-(pyridin-2-ylnethoxy)-1, 2, 4-

triazol o[ 4, 3-b] pvridazine. 0.45 Hydrate Sodi um hydri de (60%
di spersion i ' 9 nmg, 0.96 nmol) was added to a sol uti
2-pyri dyl cz}roggﬁ)c‘}f” 104 ng, 0.96 mol) in d§g-DNVF (10 '2?97?%%

tenperature under nitrogen. After 1 hour at room 15 tenperature a solution
of 6-chl oro-3-phenyl-7-(piperidin- 1-yl)-1, 2, 4- '

el DTl 38Ty Bt Befi ﬁ?éﬁﬁp? B 16

hours. The DNFaeﬁ&b;hearbr SARVEAradts WA Arddtt (VRS 0 § Srfd&y raffitat
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, 1.42-7.56 N=T4 —
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3- Phenyl - 7- (pyri (ﬁ n- 4[M+)H] Iﬁ‘f/lr |fc()211|nr11(-i -\'/7I1 41{ hoXy)lzll\g){ﬁl\@r_:%ﬁgzwﬁp&

b] pyri dazir®. QefguiteditA.67; H, 6.0} N, 18.17%.
36D|chloro4(pyr|d|n4yl)pvr|da2|ne A m xture of

4- br ono- 1, 2- di hydr opyri dazi ne- 3, 6-di one (see Exanpl e 15, Step a) (530
ng, 2.8 mml) and 4-pyridyl boronic Ml um sal t (500 ng,
3.7 mmol) and sodi um car bonate (800 ; |n 1,2- 10

di et hoxyet hane (20 m) was deoxygenated by three 'evacuate/fill wth

nitrogen' cycles. Tetrakis(tri phen | phosphi ne) pal | adi un(0) (350 ng, 0.3
mmol ) was t hen 3alHenviafdpipemd vh) 6 (nyindinr 2 vimet hibxwy-i e A drctobafdidn

wi th anot hleg %&eendggl%(éuatglf_ll Idl 1:vvl th nitrogen' cycles. The m xture was

a) 4-Bromo-1,2-dihvdropyridazine-3,6-dione
A mixture of bromomaleic anhydride (50 g, 283 mmol) and sodium
acetate (76.5 g, 562 mmol) in 40% acetic acid/water (750 ml) was treated
20  with hydrazine monohydrate (16.5 ml, 339 mmol) at room temperature
under nitrogen. The brown solution was stirred and heated at 100°C for
18 hours. Upon cooling the mixture was poured into water (1 1) and
extracted with ethyl acetate (6 x 500 ml). The combined extracts were
dried (MgSO,), filtered and evaporated to afford the title compound (20 g,
25  37%) as an orange solid. 'H NMR (250 MHz, de-DMSO) § 7.68 (1H, br s).
MS (ES*) m/e 193 [MH}*, 191 [MH]*. This material was used without

further purification.

b) 4-Bromo-3.6-dichloropyridazine
30 A solution of 4-bromo-1,2-dihydropyridazine-3,6-dione (10 g, 52

wiaitwﬁ"'u -

mmol) in phosphorus oxychloride (100 m]) was stirred and heated at 100°C



then stirred and heated at reflux under nitrogen and protected fromlight
15 for 16 hours. Upon cooling the volatiles were renoved in vacuo. The

resi due was used w thout further purification. The solid from
above was t aW@PBYSPn phosphorus oxychl ori dg, (10 m). TRETIERK/01946
suspensi on was heated at reflux for 20 hours. Upon cooling t he

vol atil es were renpved in vacuo. The residue was azeotroped with 20
tol uene (x2), then partitioned between_dichl oronet hane and water. The
M xture was catndarsRyroges fordé Mllrh $imanicondigig thececbemphesphirast wo

I te f h. b d
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filtered 25 and evaporated. The residue was purified by chromat ograﬁhy on
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3, 6- di chl or o- 428, evanarated:| The residue veaq patified byichromatography! gn siisazoy |
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I somers) (fom )as%ﬁol%hﬂef's@@omdll‘l@ﬂl/ﬁv (280 M2, LOD O /7. est(mgga sh.avs20
hours. The m xture was” partitioned between di chl or onet hane and

sat ur at ed aquedBS*pot/aLSOUMHEi BBB{MEH]*The aqueous was furt her

extracted with dichl oronethane (x3). The conbi ned extracts were dried
(sodium sul phate), filtered and evaporated. The residue was purified by 10
chromat ogr aphy 9n sid g08icHfdro&d. i &gdmﬁ 1 ol / di chl or onet hane

to affordthetltle compoun ' e yellowsolid. [err]H
NVR (360 |sz Eiﬁ)end]mﬁmml_le‘tB]mﬁloﬁpwasﬁadédibb argtirréd 36- 8. 38 (2H,
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g] ;F;C?%;zrn(epy Igl Iﬁ@%sg &mQaQMa'tQ'(Pz?% Pyr |%8Pcar%iy ( %Oa&lﬂ Qi? 0znm"ml )

was added to atstripereture under nitrogen. The mixture was stirred at room

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

20  (x3). The combined extracts were dried (MgS0O,), filtered and evaporated.
The residue was purified by chromatography on silica gel, eluting with
0.5% methanol/dichloromethane to afford the title compound (1.0 g, 98%)
as a colourless oil. 'H NMR (250 MHz, CDCl;) 6 1.63-1.81 (6H, m), 3.24-
3.29 (4H, m), 6.84 (1H, s). MS (ES*) m/e 234 [MH]*, 232 [MH]*.

25

d) 6-Chloro-3-phenyl-7-(piperidin-1-

A mixture of 3,6-dichloro-4-(piperidin-1-yl)pyridazine (0.55 g, 2.4

mmol), benzoyl hydrazine (370 mg, 2.7 mmol), triethylamine (375 ml, 2.7
mmol) and p-toluenesulphonic acid monohydrate (510 mg, 2.7 mmol) in

30 xylene (mixture of isomers, 10 ml) was stirred and heated at reflux under

nitrogen for 24 hours. Upon cooling the xylene was removed in vacuo and



suspensi on of sodi um hydride (60% di spersion in oil, 40 nmg, 1.0 mol) in
dry DVF (10 nml) at roomtenperature under nitrogen. After 1 hour a 20

sol ution of sfiakddl or o- 3-phenyl -7- (pyridin-4-yl)-1, 2, 4-tri agetrrisdvoress
b] pyri dazi ne 00 ng, 0.65 nmmol) in dry DI\/FG%lO + 5 rr1) was added. The

solution was stirred at roomtenperature for 16 hours, then poured into
water (100 m ). The aqueous was extracted with ethyl acetate (5x100 m).

The conbi ned exﬂfeafétsﬁﬂ@%s(ya'rﬁ@mhbﬁ[h%"tﬁrla@gd%}ﬂ]))ox?éﬂﬂa&a‘”erﬁijd WilefVanRr at ed.

The 25 residue was triturated with ethyl acetate room
t enper at ur e. aquedlisewae fmithen gxtracied $ithodiohlorvme th e (osﬁ)aIThes esimbimyd hot

ethyl acetate to af f ound 120 9% as a
colourl ess sol i GKITfchs were (Pned giﬁé@sdgger‘i \ B‘B‘ﬁ‘t ’éﬁﬁ“?“‘bﬁ@@)
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(ES[err]) 381 [Mdk{xmfdijchlo%nniethfmmmdaﬁfoch&&ﬂmdéﬁué’d iékxmsomer (I}éss%io fb
Cerr]Herr]Nerr]O.O, [err] O requires C 4.40; N, 21.58%
VO 98/ 04559 (177 mg, 23% and the title compogn,d(BSS mg, 50%) (more polar). Data

- Phenyl - 5. pyrPHERE 5197 srEpRRRY- LM (794 Mg FBCEIE Sa2ar 48168 )
pent aazacyc| opefibald €8 (AN aNNY el QR &, 2BoYE0 888, a)dsorBanv etk &Py ridin-

2- vl net hoxy) -6, 7, 8, 9-t et r ahydr o- 1, 7-penta
cycl opent a[[err] ] napht hal ene 0. 75 Hydrate a)
3- Phenyl - pyridin-2-yl . 8.

pent aazacy%: opé’ﬁt al [ st heny 2y| et hoxy) -

6,7,8,9-tetrahy Al nta[[err]]naphthal ene
A mxture of 3-%&0 Z’ ‘Hﬂ#ﬁ%ﬁ% 1,2, 3a, 4, 7-pentaaza-

cycl opentaf[err]] napﬂﬁdiahehjbdxadél (&%hﬁéydrsﬁm(myml (1391m%~ !Dlgﬂéhﬁﬁéb))was
1, 2, 34, 4, 8- pent aazacycl opent a[ [err] ].napht hal ene (see Exanples 10 and _11),
15 2N HO (1.asded toa ﬁ&b‘lhﬁnuq{ ZRYHeRGtarbme (M); Mg -840 armebriat @a' MF

pl ati num oxi de 3 a e

The cat al yst Wégéﬁgr)m 88%1 t%?n;? %)Hﬁ?%rou é\é%cel‘&{tgperﬂot“n%g{ow

met hanol . e ftehdperhtuneas s@luamrdfteedxlaﬁd3tﬂ}fedy¢$@weﬁm puyiy-fijea. by
triazolo[4,3-b]pyridazine (200 mg, 0.64 mmol) in dry DMF (10 ml) was

added via syringe. The mixture was stirred at room temperature for 16
hours. The DMF was then removed in vacuo and the residue was
partitioned between dichloromethane and water. The aqueous was further

20  extracted with dichloromethane (2x100 ml). The combined extracts were
dried (Na2SQy), filtered and evaporated. The residue (248 mg) was
purified by crystallisation from ethyl acetate/hexane (x2) to afford the title
compound (130 mg, 53%). 'H NMR (250 MHz, CDCls) & 1.64-1.86 (6H, m),
3.20-3.26 (4H, m), 5.63 (2H, br s), 7.22-7.32 (2H, m), 7.42-7.56 (4H, m),

25 7.76 (1H, td, J=7.7, 1.6 Hz), 8.31-8.35 (2H, m), 8.66 (1H, br s).
(Régiochemistry was established using nOe data). MS (ES+*) m/e 387
[MH]*. Anal. Found C, 66.97; H, 5.85; N, 21.30. C22H22N¢O . 0.45 H.0
requires C, 67.08; H, 5.63; N, 20.96%.



chromat ography on silica gel eluting with dichloronethane/ nethanol/ 20
ammonia - 80:8:1 to afford the title am nes (465 ng, 65% as a yellow
solid. The m xture was inseparable by flash chromatography. The two

i soners weMEO 8¥#AF%t ed using the protocol ggascribed in StepSCHBICBIPIAGY d)
bel ow. 25 b)

3- Phenvl - 5- (pyri di n- 2-yl net hoxy) - 6, 9-di hydro-7H 1, 2, 3a, 4, 8-

pent aazacycl opent a[ [ err]] napht hal enemiﬁ/_&c acid tert-butyl ester and
3- Phenyl - 5- (pvri di n- 2-yl met ho ; dro-6H 1, 2, 3a, 4, 7- pent aaza-
cycl opent af err] napht hal ene-7- carboxylic acid tert-butyl ester

Di-tert-butyl dicarbonate (700 ng, 3.2 nmol) was added to a stirred 30

sol ution of a3Phdnle7-OpyRdinewW)-69piridin-givimethbxnt N2 riSzolof, 8-

tetrahydro- 1,2, 3a, 4, 8-pentaazacycl openta[[err]]naphthal ene and
3-phenyl -5- blpyridazing 8,@111@&@ - 65 -

PCT/ GB97/ Q1946 _ (pyridin-2-yl met hoxy) -6, 7, 8, 9-t etr ahydr o-

1,2,3a, 4, 7-pentaaza- cycl openta[[err]] napht hal ene (555 ng, 1.55

mol ) and trigjhyl gra.Michippdl 40¢pyridin-4-yDSyiidaziae) and _

4- di met hyl am nopyr1di ne nmg, 0.16 mmo in dry di chl or onet hane at
O[ err] C under ni tr dgemixtutigefréebrameond, vdthyalrbpyridazinec?)faliond (seet Bxampie

oL O1E bl ST 3 B BRSHL K, b e

t ted i T - LIt )
ot Tact od it O R oF DA i s e e Y el M T e
Ny ot bar aphy bh s Lea Gel - eLur g L Ih 5% tochanoL] & ohl L ommt nane
C . , ) . 9
to aff org t E\exftir%“en w&%ﬂi@%*%%%mi&w%m%gﬁ&w@ @5%6‘?&9-%55
sol i d. mmol) w;_@&éﬂ‘gdggﬂraﬂﬂ%te%eﬁ&i%rgngﬁt\gzlee%gxéhggxﬁer{eﬁtﬁgél Bhin

pressure liqu ronmat ography on silica, utrng w acet ate
to give: 15 with anbflsér thabarevacuate/fill with nitrogen’ cycles. The mixture was

3- Phenyl - 5-( pé;i di n- 2-yl nmet hoxy%- 6, 9- di hydro- 7H _

1,2, 3a, 4, 8- pe %ragtaewiv ané heatedat reflupnnder aitsogencand pxotectedifrom light

hcet at of Mexanfex 16°BbGEs,| O Bbying ARMIUE RSt b 380up) TR Y, 1)
[err] 1.52 (9fbsidhe waSdsell Rthout furthérpuificadiodl (2H, t, J = 5.8 Hz), 5.00

(2H, br s), 5.60 (2H, s), 7.32 (1H dd, 20 J= 7.5, 4.9 Hz), 7.49-7.55
(4H ), 7.79 (1H, Tihe sojid from ahove was takergup gn phosphorusapichigridg(Hy- g 69

(1H - m . M5 (G eirhb) adliloikplnbldd V8L hhated W re B ob htdrsS¥pon cooling

the volatiles were removed in vacuo. The residue was azeotroped with

20 toluene (x2), then partitioned between dichloromethane and water. The
mixture was cautiously basified with solid sodium carbonate. The two
layers were separated (a precipitate forms which may be removed by
filtration through celite). The aqueous was further extracted with
dichloromethane (x3).- The combined extracts were dried (MgSOy), filtered

25 and evaporated. The residue was purified by chromatography on silica
gel, eluting with 3% methanol/dichloromethane to afford the title
compound (240 mg, 38% over the two steps) as a pale yellow solid. 'H
NMR (250 MHz, de-DMSO) & 7.77-7.79 (2H, m), 8.37 (1H, s), 8.90-8.93 (2H,
m). MS (ES*) m/e 226 [MH]*, 228 [MH]* .

30



H 5.60; N, 17.52. (err]Herr]Nerr]Jerr]. 1.4 H20 requires C, 62.07; H,
6. 00; N, 17. 37% nore pol ar:

3- Phenyl - 5- (&ﬁrds |£§ 2-yl met hoxy) - 8, 9- di hydr o- 6H 25 PCT/GB97/01946
1, 2, 3a, 4, 7- pentaaza ycI opent a[ [ err]] napht haB8ne- 7- car boxylic acid

tert butyI ) ester (227 ng). A sanple was recrystallised from ethyl
acet at e/ hexane: mp. = 166-168C. [err] H NVR (250 MHz, CDCl[err])
[err] 1.53 (9Hb)s)
(2H, br s), 5.61 (2 , /. , =
(4H, m, 7.79 (1H tA mixtutedf 3)6- aidhilr)l;o-&-(ﬁﬁviéirﬁ8 Wpyridugine{39®Bmaz)-187 68
(1H, m. M (ES[err]), me 459 [VH | Ana .C,, 65. 76; H,
5.81; N, 18.25. mameh,hep ?'N[iéﬁ“%l}l@[(ééﬂl’]m éuﬂil@g ctn%@!)’j@‘,m!lf? (BTG ml, 1.9
é8CT? é(;/o97 /01946 mn\pﬁ) %%/doé)%él%enesulphomc acid (32 mg, 0.2 mmol)'inGJgrléne (mixture of
3- Phenyl - 5- 6pvrisgidersy (8 f) waxstirfed aBdhdatéd abyeflex uhder datrégén for 20
pent aazacycl opent a[[err]]napht hal ene 0. 35 Hﬁgr ate .

Tri fl uor oacet i chenrsd The my:tweeswaamtm@nsd tween didlornmethape apd 5

bont ol [r 1] naptinaRtsEaguE Rl Ssind chrpihate “TREHARERS Faturther o o
mol ) in dé%&réét%'ﬂ' @{mrmmm@m@axm (ed). ARy éd&blﬁeq%rxtmété%ﬁ@ dridd er 1

hour the atiles were renoved i n vacuo and the residue was
partitioned bet{sedium sulpbate) fltersst m«hevamtaftad uﬁ‘hba\dsuhpaews ppwifeeskbyim

(x2) " The’ 8B Aemat3eraniey B8 slichepe) Sinpbg b Pesbpsp il orom atageand
evaporated. Theyy §t§6f3ﬁfhé"ﬁﬁe compd met{] ?dlin?a4§%5 agvat pa@g@mwgbml IgaNNa .

eluting with or onet ha nmoni a ->50:8:1) to
afford the titl60 MHzardsFiéMSD)Gﬁ ﬁgso 389 (635 m), c8336)48r383$-1 Ssmb,i 8l,72r1pl, s¥,

175-178 C. H NMR 15 2.62-2.66 (2H,
m, 3.0£3e2r2L, tig.%rfl:SQ(sz) ES*)m/e 3%@@’}@* 352%%”], s), 7.37 ElH

dd, J = 6.9, 5.3 Hz), 7.50-7.59 (4H, m), 7.87 (1H, td, J = 7.7, 1.7),
8.22-8.25 (2H, n), 8.62-8.64 (1H, rr) Ms (ES[err]) me 359[M—|][err]
Anal . FounqsC, &6. 143.Pherfi19Bimvhh dihtf-9thé 2

requires C, 65.86;, H ;
3- Phenyl - 5- (pyrhh&m@@gﬂﬂ&.ﬁdﬂé@ﬁ%? 8, 9- tetrahvdro- 1.2.3a.4.7-

TE1 1 aor oacet o aci 2Ty IERnaLALR B Tl Aol fr atded fmaspired
(pyridin-2-yl metQenkich S sHAWAY Ry $lide 166% Bspbréionsit ARZACKE AReHRAbYlin-
~ dry DMF (10 ml) at room temperature under nitrogen. After 1 hour a
20  solution of the 6-chloro-3-phenyl-7-(pyridin-4-yl)-1,2,4-triazolo[4,3-
b]pyridazine (200 mg, 0.65 mmol) in dry DMF (10 + 5 ml) was added. The
solution was stirred at room temperature for 16 hours, then poured into
water (100 ml). The aqueous was extracted with ethyl acetate (6x100 ml).
The combined extracts were dried (NazSOy), filtered and evaporated. The
25  residue was triturated with ethyl acetate (20 ml) at room temperature.
The remaining solid (170 mg) was recrystallised from hot ethyl acetate to
afford the title compound (120 mg, 49%) as a colourless solid, m.p. =
215 °C dec. 'H NMR (360 MHz, dg-DMSO) 5 5.76 (2H, s), 7.47-7.50 (1H,
m), 7.67-7.72 (4H, m), 7.97-8.02 (3H, m), 8.38-8.42 (2H, m), 8.72-8.78 (2H,
30  m), 8.87-8.89 (2H, m). MS (ES*) 381 [MH]*. Anal. Found C, 68.21; H, 4.10;
N, 21.34. C22H;16NsO .0.5 H20 requires C, 67.86; H, 4.40; N, 21.58%.



25 napht hal ene-7-carboxylic acid tert-butyl ester (217 nmg, 0.47 mml) in
dry di chl oronethane (3 nm) at OC under nitrogen. After 1 hour the

vol atil es were renoved in vacuo and the residue was partitioned

bet ween WOBBMSEN| or onet hane and sat ur alggd aqueous pot assFGM@&?’Bb“ﬂéte.
The aqueous was further extracted with dichloronethane (x2). The
conbi ned 30 extracts were dried (Na2SO4), filtered and evaporated. The
resi due was purified by chromatography on silica gel, eluting with

di chl or onet hane/ WD 98/ 04559 - 67 -

PCT/ GB97/ 01946 met hanol / 1 afford the title am ne
(162 ng, 96% as a col ourlm §0”8 hf 57-159[err]C. [err]H NMR
(360 MHz, d[err]-DVBO) [err] 2.92- 296(2H m, 3.07 (2H, t, J=5.8
Hz), 3.84 (2H, s) 5. 56 (2H 736(1H dd J=6.7, 4.9 Hz),
7.52-7.60 (48P 54 fhs 7.8 ghodrocQ,3a.48- dd, J= 6.3,
1.9 Hz), % 628t64 1t s

Found C, %4. §8RL3aZaLye

requires C, R Ete ) -
EXAVPLE 19 1 lweth" 67P89 g‘%h To- 2122 §9 4,7-pentaaza

7- Met hyl - 3- peecipbehta[pinraphithaene| W85 Bpdrat®, 7, 8, 9-t et rahydro-1, 2, 3a, 4. 7-
pent aazacycl opent a[ a] napht hal ene Sodi um cyanobor ohydri de (55
ng, 0.88 mml) was added to a stirred solution of

3- pheny! - d ) - - :
. FZ’ ggy > pgz“ '3“Pﬁe1aﬂé Késg%&%;-@-gﬁ#ﬁtﬁoﬁ%@?{#&&ra%@1,2t§r%,4:8- 4

acetic ag d péd E)adﬂacv opentaf8]naphthalevieiid 3 FHeny]l5- 1d@ix Z— thoxy)-

t enper at ur e u nlfrogen The M xture was cool ed To aqueous
f or mal dehyde§ ahvidronhid|3a.4 : dersd i rred at

0C for 30 m nut es‘%tg{l% at oo ﬁrsgaé(glge ;ff‘ﬁsahogtlez ?%;}%%ct [ on 20
was quenched with Qo]rbeég
vol atil es mewcmﬁgmaqs{d@mﬁsme A8 phidGyl- §5¢? 1M@§ylﬁ?erthb§§')oned bet ween

di chl oronet hane and water. The aqueous was er eXtracted with
di chl or onet hartk34438- peﬁhmmyﬂppadaéahm@mmmge(sm Erdmple BD4nd 1)l t er ed

i BT R ST T DT R

platinum oxide (140 mg) at 30 psi for 45 minutes at room temperature.

The catalyst was removed by filtration through celite, washing with
methanol. The filtrate was evaporated and the residue was purified by
chromatography on silica gel eluting with dichloromethane/methanol/

20 ammonia - 80:8:1 to afford the title amines (465 mg, 65%) as a yellow
solid. The mixture was inseparable by flash chromatography. The two
isomers were separated using the protocol described in Steps b), ¢) and d)

below.

25

cyclopentafajnaphthalene-7-carboxylic acid tert-butyl ester
Di-tert-butyl dicarbonate (700 mg, 3.2 mmol) was added to a stirred
30  solution of a mixture of 3-phenyl-5-(pyridin-2-ylmethoxy)-6,7,8,9-

tetrahydro-1,2,3a,4,8-pentaazacyclopenta[a}naphthalene and 3-phenyl-5-



to afford the title amne (130 ng, 100% as a colourless solid. This
material was recrystallised fromethyl acetate: mp. 186-188C [err]H NWR

(360 Mz, CRGblsgJpldsy [€rr] 2.57 (3H, s), 2.84 (2H, t, J = 5. TpdEERom01946
3.27-3.31 (2H, m, 3.61 (2H, br s),"®59 (2H, s), 7.28 (1H dd, J=
6.7, 4.9 Hz), 7.45-7.52 (4H, 30 n), 7.75 (1H, td, J= 7.8, 1.8 Hz), 8.35
(2H, dd, J=8.3, 1.8 Hz), 8.64-8.68 WD 98/ 04559

- 68 - yridin- Z—ylxr?é:i-ﬂo%ﬂ@,/’?o&@%trah dro-1,2,8%12 7. PentdBz4 ES[err]) nle
373 [M[err]. Anal . Found G  &7.05 H B BrOoN545:
Cerr]Herr] N[ W]@GMQh]nsﬁhmalfﬂe {&55 g, 3.561mnty]) add3rEthylamine (550 ml,
EXAMPLE 20

3- Phenyl - 6- (pyrgl gl Vand driimethylaminogyridive (30 ;me; 0516,mmpl)ig dyys., 3-

b] pyri dazi ne 0.4 :c:'%ﬁggﬁﬁh?ane at EXC urﬂder fgﬁg?eﬁ'orlﬂ)g%gg §Qﬁ5§gd%'c8g: d he

procedures descr eps except

2-t'hi ophenes bortormomtarﬂpMuusevbrlD hounsuheaCbtn'i-edlapyhistdm a?0ré fGC16l,
dilithiumsalt in Step a) .and 1.1 %lvalents of p-tol uenesul phonic
aci d was used ihpussedhe mixiure spsopamsitioned betwegnidishlonemethane and

o e VB M s a0
(5H, m, 7.74- ei&ractgd WAth aﬁhlﬂﬁom&hﬁﬁe((iﬂ Phe cSmBsdh é't-’trﬁgﬂ‘év wile dned
8.68-8.72 (1H, M5 ( ES+) MH [err]. Anal. Found C 46;

H 4.16: N, 17 28@@); .ﬁl}qqpéraqd\q\@pora;@d }zqesresxdue wla[saru:qlmad (by05
(E)C(:[A(Is/lgL]EH[Z i‘f(%] 9 chirS; lzjiltcgger%pgy o silida ng e‘i)’utmg with %ZA met?aanol/dlchloromethane

3- Pheny! - 6- ( py th Gifford thk TR eoipodndd Qs anhﬁ&u?e wmﬂqgeé%)fasa&eléﬁhﬁe%s

b] pyri dazine 0.2 Hydrate hi s conpound was prepare sing the
procedures desepliBed in Exanpl e 16 Steps a), b) and c) except

3-t hi ophene boronic,acid was used 25 w tead of 4-p yl boronic acid,
dilithiumsalt in Stdlf Byo sprgpengnts cou Eaﬁ?lmaéﬁ@?wﬁle W RFEReae baeid o

acid was used freihBodtaphytntéafic® ellltihg with ethyl acetate to give:

i 15 less polar: 3-Phenyl-5-(pyridin-2-ylmethoxy)-6,9-dihydro-7H-
1,2,3a,4,8-pentaazacyclopentafajnaphthalene-8-carboxylic acid tert-butyl
ester (274 mg). A sample was recrystallised from ethyl acetate/hexane:
m.p. = 170-173°C. *H NMR (250 MHz, CDCls) & 1.52 (9H, s), 2.84-2.90

. (2H, m), 3.81 (2H, t, J = 5.8 Hz), 5.00 (2H, br s), 5.60 (2H, s), 7.32 (1H, dd,
20 J=1.5,4.9Hz), 7.49-7.55 (4H, m), 7.79 (1H, td, J = 7.7, 1.8 Hz), 8.34-8.38
(2H, m), 8.64-8.69 (1H, m). MS (ES*) m/e 459 [MH]*. Anal. Found C, 61.83;
H, 5.60; N, 17.52. C25H26NsO3 . 1.4 H20 requires C, 62.07; H, 6.00; N,
17.37%.
more polar: 3-Phenyl-5-(pyridin-2-ylmethoxy)-8,9-dihydro-6 H-
25  1,2,3a,4,7-pentaazacyclopentalajnaphthalene-7-carboxylic acid tert-butyl
ester (227 mg). A sample was recrystallised from ethyl acetate/hexane:
m.p. = 166-168°C. 1H NMR (250 MHz, CDCls) 8 1.53 (9H, s), 3.20-3.26
(2H, m), 3.82 (2H, t, J = 5.8 Hz), 4.62 (2H, br s), 5.61 (2H, s), 7.31 (1H, dd,
J=17.0, 5.5 Hz), 7.48-7.56 (4H, m), 7.79 (1H, td, J= 7.7, 1.7 Hz), 8.35-8.38
30 (2H, m), 8.64-8.68 (1H, m). MS (ES*) m/e 459 [MH]*. Anal. Found C, 65.76:
H, 5.81; N, 18.25. C2sH2sNgO3 requires C, 65.49: H, 5.71; N, 18.32%.



equi val ent s. Data for the title conpound: [err]H NWR (250 MHz,
CDCl[err]) [err] 5.70 (2H, s), 7.26-7.32 (1H, m, 7.44-7.58 (6H, m,
7.70-7.80 (1H, m, 7.96 (1H, br s), 30 8.20 (1H, s), 8.40-8.43 (2H m,
8.58 (1H, DWOPBO4SS2 5 6 Hz). M5 (ES[err]). g e VO 9IGR{EBY/01546

- 69- ’ PCT/ GB97/ 01946 386 [MH [err]. Anal. Found C
64.83; H 4.11; N, 17.78. (Jerr]Herr]Nerr]0S. 0.2 Herr]O 0. 07
(derr]Herr]O requires C, 65.04; H 3.69; N, 17.38%

EXAMPLE 22 5

(Lere])- - Pheny! -6 Broyel SYOLERIY. Aterkofly® 205 SSHEANAL (T 340 Br oPano)-

using the proGresSsa enlb2fhlhAphthalends: ddatet eps a), b), c) and d)
wi th bicyclo[3.2. 2] non-6-ene-6,7- 10 I car boxyl i ¢ aci d anhydride (J.
Chem Soc., 2524, IEriflporasicaticactsti(3 ml)} wad added to @fsolution of 3-phenyl-5-

TERE e R I
1.42- ; : \ . ,

(1) 365 gl oo iy o8 mg Ot

8.66 (1H, ) ; iVKrykSERlorbmetiiand {8 miBa80tChinder Abtrbgedrodter( hédr 9Be H,

5.85; N, 17.64. Cerr]Herr]Nerr]Orequires C, . 72.52; H, 5.83; N,
17. 62% volatiles were removed 17 vacuo and the resgdye was pagtitioned between

3- (4- Met hyl | - 6- (2 | dyl -7.8 10-t et r ahvdr.o- 10--
et gano) - 1?/2? 2%%&5%‘?‘%?‘%& fgﬁé%ﬁ{é}g{i%’é&ous pgﬂassmng" c%ﬁ as/na(r:tghg'gﬁnd was
prepared 1§i NGgueeub RSt Ber 8oiTaticdesithMichloromENaine &2} $helondined) . C)

and d) wth 4-toluic hydrazide being used i nstead of benzoyl
hydrazi ne i n Sméracty wepgtdrigbiNamO; flterasonpd gvaponated. The residgrgas|err] H

(300 1. NS bk gl 0 S0, (il 0, G 9

: dichloromethane/methanoV/ammonia (60:8:1 — 50:8:1) to afford the title

amine (176 mg, 88%) as a colourless solid, m.p. = 175-178°C. *H NMR
15 (360 MHz, de-DMSO) 6 2.62-2.66 (2H, m), 3.08 (2H, t, J = 5.7 Hz), 4.13

(2H, s), 5.56 (2H, s), 7.37 (1H, dd, J = 6.9, 5.3 Hz), 7.50-7.59 (4H, m), 7.87
(1H, td, J = 7.7, 1.7), 8.22-8.25 (2H, m), 8.62-8.64 (1H, m). MS (ES*) m/e
359 [MH]*. Anal. Found C, 66.14; H, 4.98; N, 22.71. C20H1sNgO .0.35 H:0
requires C, 65.86; H, 5.17; N, 23.04%.

20

d) 3-Phenyl-5-(pyridin-2-ylmethoxy)-6,7.8 9-tetrahvdro-1,2.3a.4,7-
pentaazacvclopenta[alnaphthalene 0.75 Hydrate

Trifluoroacetic acid (3 ml) was added to a solution of 3-phenyl-5-
(pyridin-2-ylmethoxy)-8,9-dihydro-6 H-1,2,3a,4,7-pentaazacyclopentala}-
25  naphthalene-7-carboxylic acid tert-butyl ester (217 mg, 0.47 mmol) in dry
dichloromethane (3 ml) at 0°C under nitrogen. After 1 hour the volatiles
were removed in vacuo and the residue was partitioned between
dichloromethane and saturated aqueous potassium carbonate. The
aqueous was further extracted with dichloromethane (x2). The combined
30 extracts were dried (Na2SOy), filtered and evaporated. The residue was

purified by chromatography on silica gel, eluting with dichloromethane/



7.8 Hz), 7.87 (1H, ddd, J = 7.8, 7.8 & 1.7 Hz), 8.14 (2H, d, J = 8.2 Hz),
8. 68 (1H, m; M (ES[err]) mle 398 [MH [err]. Anal. Found C, 72.37;
H 5.73; N wWd 9dusso Clerr]Hrer]Nerr]Orequires C 72. p&ridborhisid: N
17. 62% ) WO 98/ 04559 - 67 - - 70 -

PCT/ G897/01946 EXAMPLE 24

3- (3- Met hoxy) phenyl - 6- (2- pyri dyl ) met hyl oxy-7.8.9. 10-tetrahydro-(7, 10-
ethano) - 1. 2. 4y éthagelAkdménil @U:832) 86 i '
& nitl @U:83) hﬁ%x‘d the title E?(%lr%i)% glélﬁorgéggg%g‘)’ﬁs%) |

prepared using the procedures described in
and d) with 3- nebhmle,sbmhdydrmd57bh59?@ u‘ﬁdNMR (360i Mﬁzeald DMSENE 2)92-

hydrazine in Ste Dat a or the ti ound = 185[err] C
[err]H NVR (366 MH = ade-o5(84H2) ;?84 121518)( MG (BH. 9, 2686 (1H,

1H, 3.76 3 8 1H,
E’r), o 7.47 %@H] T _§§{% ﬂ;.)zﬁ 9°§§§?#HQSFF ‘f{)g’%éHs g)’%é; %él@ﬁn')
7.96 (1H, +

Found( C, 65) ddn'l)' @ 3341 § 1), STBQ %4%@1 %);M?H er)d%%[ err ]@q ] f\ reqU| res
C, 69.72; H, SFBide\C 645.99;4%, 5. 31 N, 22.30. C20H18NsO .0.75 H20 requires C, 64.59;

EXAVPLE 25 15 0
3-(2-Fl uoro)ph%)ﬁ 2%Lw2283ﬁq/ﬁyl)rret hyl oxy-7, 8,9, 10-tetrahvdro- (7, 10-

et hano)- 1,2,4-triazol o] 3, 4-a] pht hal azi ne Thi s conmpound was
prepared using the procedures described in Exanple 1 Steps a), b), c)
and d) with 2-fluorobenzhydrazi de bei EXAMPL¥19i nstead of benzoyl )
hydrazine in Step c). Data for the title corrpound m p. = 159[err] C
[err]H NI\/I3€(360M—IZ CDC1[err]) [err] 151(4H m, 1.92 (4H, rT) 356
(1H, s), LK : 6. (3H, 4 H

HZ), ) ¢ e J ) ¥ anye A e
(ES[err]) me ‘gggtaazacxclbﬂd-aﬁ%!rn-laghmalenel:ound C 68. 81 H, 4. 81, N 17.17.
Clerr]H err]FNerr requires 81; H, 5.02; N, 17.45%

EXAVPLE 26 Sodium cyanoborohydnde (65 mg, 0.88 mmol) was added to a

stirred solution of 3-phenyl-5-(pyridin-2-ylmethoxy)-6,7,8,9-tetrahydro-

15  1,2,3a,4,7-pentaazacyclopentafa]naphthalene (126 mg, 0.35 mmol) and
acetic acid (100 ml, 1.75 mmol) in dry methanol (10 ml) at room
temperature under nitrogen. The mixture was cooled to 0°C and aqueous
formaldehyde (35 ml, 0.48 mmol) was added. The reaction was stirred at
0°C for 30 minutes, then at room temperature for 5 hours. The reaction

20  was quenched with saturated aqueous potassium carbonate (5 ml). The
volatiles were removed in vacuo, then the residue was partitioned between
dichloromethane and water. The aqueous was further extracted with
dichloromethane (x3). The combined extracts were dried (Na:SQ.), filtered
and evaporated. The residue was purified by chromatography on silica

25  gel, eluting with dichloromethane/methanol/ammonia (95:5:0.5 — 92:7:1)
to afford the title amine (130 mg, 100%) as a colourless solid. This
material was recrystallised from ethyl acetate: m.p. 186-188°C. !H NMR
(360 MHz, CDCls) 6 2.57 (3H, s), 2.84 (2H, t, J = 5.7 Hz2), 3.27-3.31 (2H, m),
3.61 (2H, br s), 5.59 (2H, s), 7.28 (1H, dd, J = 6.7, 4.9 Hz), 7.45-7.52 (4H,

30 m), 7.75 (1H, td, J = 7.8, 1.8 Hz), 8.35 (2H, dd, J = 8.3, 1.8 Hz), 8.64-8.68



3-(3-Pyridyl)-6-(2-pyridvl)nethyloxy-7,8,9,10-tetrahydro- (7, 10-et hano)- 30
1,2,4-triazol of 3, 4-a] pht hal azi ne Thi s conmpound was prepared
usi ng the procedures described in WO 98/ 04559

- 71 - WO 98/04559 PCT/ GB97§Q1946 ExaRpFEBI7846s a) |
b), ¢) and d) with nicotinic acid hydrazide being used I nstead of
benzoyl hydrazine in Step c) Data for the title conpound nlp =
198[err] C. [er&&H NVR (360 rg&) [err] 1.49 g 6 (4

m, 3. 59 (E§*)99/9(iﬂ$ [M gal Fopndd, 67z 5&57 rbL, 2. 4.39

ggg [ MH] [erY]SCQﬁ%?Nm:Bu%&”%BCB& gél_h Blar; %62%55%% N, 13/55(1Es[e”]) e

Cerr]Herr]Nerr]Orequires C, 67.27; H, 5.65;, N, 19.61%

EXAMPLE 27 10

3- Cycl opropyl - 6- (2- pyri dvl ) net hyl oxy EXAMPRLE 2@t r ahvdr o- ( 7, 10- et hano) -
1,2,4-tri %zol o[ 3, 4- a] pht hal azi ne Thi s conmpound was prepared
usi ng theYprocedures described in Exanple 1 Steps a), b), c) and d)
wi th cycl oprog; ) rkcﬂna? finethoxy) MERRPHASDGH Do S50 Of

benzoyl hydrazine In a 1ofr |

160[err] C. [ eblolvi g@afﬁmgat@ocl[err]) [err] 109(2H m . 1.31
(2H, m), 1.44 (4H, )., 1.89 ( 3.52 (1H, s), .3.90

, 2.3 ,
(1H, s), 5.57 (2H, Scmﬁeu?qwasrarep %lguflm thg Pr995d?11§slf{e)50ﬂ¥Pe¢6n(lH m,

206119( 1?:[ en ] E%@n(r‘f’ E[ ergﬂ 383%8%[ res )%I’E‘%Bt ?}%%f%}é&g}rgﬁm%%&%%% uﬁ%d 85‘ N

EXAMPLE 28  instead of 4-pyridyl boromc acid, dilithium salt in Step a) and 1.1

6- ((6-Met hyl)-2-pyridyl) et hyl oxy- 3- phen |-7,8,9,10-tetrahydro-(7, 10-

et hano) - 1, 2, 4eqwa%w@[0§p4t0.i?fmﬁsmlﬂuﬁecmwaa@ﬁ%m Stepb) Tnstea of .}
conpound was Jy @gm& using the procedures described in Exanple 1
Steps a), b), %‘? 3) wi th 6-net hyl - 2- hydr oxymet hyl pyri di ne bei ng
used instead of 2- pathdyt € title@omipbudlide PHINMARN280 W HZ0 CICRJ 815.74 (2H,

s), 7.18 (1H, dd, J = 5.2, 3.8 Hz), 7.28-7.34 (1H, m), 7.50-7.58 (6H, m), 7.74-

- 15 7.77 (2H, m), 8.28 (1H, s), 8.38-8.42 (2H, m), 8.68-8.72 (1H, m). MS (ES*)
m/e 386 [MH]*. Anal. Found C, 64.46; H, 4.16; N, 17.63. C21H15N508S. 0.45
H20. 0.05 (C4H100) requires C, 64.10; H, 3.82; N, 17.35%.

EXAMPLE 21
20

blpyridazine 0.2 Hydrate

This compound was prepared using the procedures described in

Example 16 Steps a), b) and c) except 3-thiophene boronic acid was used
25  instead of 4-pyridyl boronic acid, dilithium salt in Step a) and 1.1
equivalents of p-toluenesulphonic acid was used in Step b) instead of 0.1
equivalents.
Data for the title compound: *H NMR (250 MHz, CDCls) 3 5.70 (2H,
s), 7.26-7.32 (1H, m), 7.44-7.58 (6H, m), 7.70-7.80 (1H, m), 7.96 (1H, br s),
30  8.20 (1H, s), 8.40-8.43 (2H, m), 8.58 (1H, br d, J = 5.6 Hz). MS (ES*) m/e



the end of the synthesis was to dissolve the conmpound in a solution of
hydr ogen chl ori de in nethanol before evaporation and recrystallisation. 30

Data for theydbds@sgonpound: mp. = 255C %Srr]H NVMR (360 MHpcrich#sdoerdssr r ]
1.42 (4H, m, 1.91 (4H m, 2.71 (3H, s), %51 (1H s), 3.78 (1H, s), 5.80
- 72 -

(2H, WD 98/ 04559

PCT/ GB97/ 01946 s), 7.59 (4H, m, 7.80 (1H, d, J= 7.8 Hz), 8.22
(1H, m, 8.30 Qﬁtsimm]dinm%undc *64)33 YE £ EH R/ u]z)vsrﬂc;lﬁ N{DSI, [092'}120
Anal . Found C, 61.67; err]H err[Nerr] O H
requires C, 61038 (GdH15036eq\N,res_@ 85%4 H, $69; N, 17.38%.

EXAMPLE 29

6- ((3- Met hyl ) - 2-pyridyl ) met hyl oxy- 3- phenyl -7, 8,9, 10-t et rahvdr o- (7, 10-

et hano)- 1,2,4-triazol o] 3. 4-a] pht hal aW Thi s conpound was
prepared using the procedures describ | Exanple 1 Steps a), b), c)
and d) witlg 3-nethyl-2-hydroxynmethyl pyridine bei ng used instead of
2pyr|dylcarb|nol i n Step d) Datafor thetltle conmpound: mp. =
245[ err] C. [ er E3-RimnybécZipyridvimetiyloxy-7189.10-tetrg O-propamno

(4H, m), 2.43 98 (1H, s), 5. 63 (2H s), 7.26 (1H,
m, 74i '“$°é1 alfzind = 7.5 Hz), 8.43 (2H, d, J = 7.8 Hz),
8.48 (1H, d, 15 JThiy cd{h’ébunﬂ/&a(sﬁﬁf ar¢d ubing thaSlobéddeisrdescAibald. inFound
C 72.09; H 5.76; N, err] £err IN errioo 1H[err]70 requires
C, 72.20; H, 5Ega;np\1|e llstm%), b) c) and d) with bicyclo[3.2.2]non-6-ene-6 -
EXAMPLE 3 . .

6 ((4-NetRDI) - glcm?’em%?ﬁﬂh&w@ h&ihpm- 59, 2524, 427 Phbeimgouged inptead

et hano) -1, 2, 4- C d
prepared usi ng(r)ftr g;glpg% ﬁ?iﬁgggﬁi&gzﬂﬁmxﬂm acid anhryr‘}()ﬂgeims?ggggﬂg) ?
and d) with 4-foettheltitde laymponyldetmm @ABrPai hH NMR (3%Mﬁzu@@ﬂhah§tlew of
2pyr|dylcarb|nol in Ste a for the ti

9 (10H, m;) 236 (lH s), 3.98 (1H, s) o 60 (2H, s), 7.28 (1H, m), 7.48
(4H, m), 7.74 (1H, m), 8.38 (2H, d, J = 7.8 Hz), 8.66 (1H, m); MS (ES*) m/e
15 398 [MH]*. Anal. Found C, 72.93; H, 5.85; N, 17.64. C24H23N50 requires C,

72.52; H, 5.83; N, 17.62%.

EXAMPLE 23

20 3-(4-Methylphenvl-6-(2-pyridvDmethyloxy-7.8.9.10-tetrahvdro-(7,10-

ethano)-1.2.4-triazolo{3.4-alphthalazine

This compound was prepared using the procedures described in

Example 1 Steps a), b), ¢) and d) with 4-toluic hydrazide being used
instead of benzoyl hydrazine in Step c). Data for the title compound: m.p.

25 =167°C. 'H NMR (360 MHz, DMSO) § 1.40 (4H, m), 1.90 (4H, m), 2.40
(3H, s), 3.48 (1H, s), 3.74 (1H, s), 5.57 (2H, s), 7.36 (3H, m), 7.57 (1H, d, J =
7.8 Hz), 7.87 (1H, ddd, J = 7.8, 7.8 & 1.7 Hz), 8.14 (2H, d, J = 8.2 Hz), 8.68
(1H, m); MS (ES*) m/e 398 [MH]*. Anal. Found C, 72.37; H, 5.73; N, 17.62.
C24H23N50 requires C, 72.52; H, 5.83; N, 17.62%.

30



25 conpound: mp. = 190C. [err]H NWR (360 MHz, CDCl[err]) [err] 1.49 (4H,
m, 1.93 (4H, m, 2.39 (3H, s), 3.58 (1H, s), 3.99 (1H, s), 5.59
(2H, s), 7.13 (1H, d, J 7.3 Hz), 7.35 (1H, s), 7.50 (3H r% 8.41
(2H d, J WOSB/ONP '8 51 (1H, d, J _703Hz); M5 (ES+) mCH/SBY/mMe .
Anal . Found C, 72.91; H, 5.78; N, 17.32. Clerr]Herr]Nerr]Orequires
C, 72.52; H 5.83; N 17.62% 30 WD 98/ 04559

-73- PCT/ GB97/ 01946

EXAMVPLE 31 EXAMPLE 24

6- ((5-Methyl) - 2- pyridyl ) met hyl oxy- 3-phenyl -7, 8,9, 10-tetrahvdro- (7, 10-

et hano)-1, 2,4-tri azol 0[3 4- a] pht hal azi ne 5 Thi s corrpound was
prepared usi ng3-$1.M R : >

belng used |nstead of
2- pyrldylcarbwmn o) 13.4 ddoalpathalas conpound: mp. =

Cant ) 55858 (o Ni@s(%%g%*’“@” 9??’%@5%%9 ‘e%‘ﬁ tbf%r§§%f§14f?§ﬂ@§5i%é<§ﬁ5 (3
m; 10 M (Egkehble 1'3@&3%3 H)Mﬂ 484 @) witl8lmetiikiyl (ﬁ*a@fde bbing- Wsed N

17. 32. CerrfHerr] [err]Oreqwres C 72 52 H 83; N, 17.62%
EXAMPLE 32  limsteddl H’hm}doyﬁhyérmne dlylStam:hyDanl £t thectitle compound m.p.

10- hyd I
Thi s compound TABSECop SABLA] M B%%@&é A8 S L U 5 8
1 St I t
of 2- pyr 1ty caﬁlé‘e)%?@@"’*?ét%“éﬁ%zgs&t b5 R, TR ARt 1 BT ER )y
20 [erribl NVR4(IGH, VHI = BIEHY), (%59 [1H, 33J &4H9 H}), 7TI8B@H Ad), TB6 (3EH0 (1H,

s), 3.74 (3H, 4, 588 (30 9), 7.6 (1M m . 756 (3 m 707
(1H, d, J = 7.8)48p4 (1H, m); MSEES ) Hm/e414 [M 1*9Ang; ‘FausBCy 68,364, 8637
1H, VB | F C 72.70; H,
3 49: rr)N R [%Féﬁiﬁgfﬁfﬁﬁtﬁe‘reﬂw&@éﬁg]% 6 N 1%@%"& H 552 N,
18. 26% .

EXAMPLE 25

15

3-(2-Fluoro)phenyl-6-(2-pvridyl)methyloxy-7,8.9,10-tetrahydro-(7,10-
ethano)-1,2 4-triazolo[3.4-alphthalazine

This compound was prepared using the procedures described in

Example 1 Steps a), b), ¢) and d) with 2-fluorobenzhydrazide being used
20 instead of benzoyl hydrazine in Step ¢). Data for the title compound: m.p.

= 159°C. 'H NMR (360 MHz, CDCls) 8 1.51 (4H, m), 1.92 (4H, m), 3.56

(1H, s), 3.98 (1H, s), 5.46 (2H, s), 7.26 (3H, m), 7.44 (1H, d, J = 7.8 H2),

7.54 (1H, m), 7.71 (1H, m), 7.80 (1H, m), 8.63 (1H, m); MS (ES*) m/e 402

[MH]*. Anal. Found C, 68.81; H, 4.81; N, 17.17. C23H20FN50 requires C,
25  68.81; H, 5.02; N, 17.45%.

EXAMPLE 26
ridvl)methvloxy-7.8.9.10-tetrahvdro-(7,10-ethano)-

30 1.2.4-triazolo[3.4-alphthalazine

This compound was prepared using the procedures described in




25 EXAMPLE 33
3- Phenyl - 6- (4- pyri dyl ) met hyl oxy-7, 8,9, 10-tetrahydro- (7, 10-et hano)- 1, 2, 4-

triazol of 3. drodgrfakdral azi ne 30 Thi s 2 mpound was prepareuilerlmgi-ts he
procedures described in Example 1 St gs a), b), c) and d) with
4-pyridyl car bi nol being used instead WD 98/ 04559

-74 - PCT/ GB97/ 01946 of 2-pyridylcarbinol in Step
d). Data for tBeahigled $Steppa)nbl), cjrand dy with mdcothGe amd hydfﬂ’ld(} bBeMgRu§eb0
MHz, CDCl[err]) [err] _1.49 H s), 3.99

(1H, s), 5.49 v@kpa@p 9nw1%2ﬂraenejn5tep@m%a afom!ah g\ﬂe sempeund map, (),

AN DHER M IR T e

(E:[xiR/H_E[ gzr] N g & .90 181 T ) S 6a90H, 85, £o8 (1H! ), FaddH,; m) 7.78 (1H, 1) 18%

3t Ehen%ll 16;6(121 ?J]Zv(ef[?y?él%:ﬁaﬂﬁl §); M8 (B omye 388, [B{HD- Miaﬂ.aﬂmﬂlld)(l(,j-ﬁﬂm
et hano ri azol.Q a i ne ound was
prepared usi ngHs Reb% rMcé%érlebp&%ﬁﬂab‘@auﬁ?s C, 67. Z'B(gnﬁ}f‘é i‘iS{%ﬁé%a) b), c¢)

and d) with 1-net hyI 2- hydr oxynet hyl - i m dazol e being used instead of
2-pyridylcarbinol in Step d). Data for the 15 title conpound: mp. =
274[err]C. [err] H NMR (360 Mz, CO er EXAMPEEr371.52 (4H m, 2.03

(4H, m), 3.50 (1H, s), 3.82 (3H, s), 3.88 (1H S), 5.64 (2H s), 7.05 (1H,
s), 7.23 (1H ), 7.66 (3H m) 841(2H d, J= 7.8 Ho); MS(ES[err]) m e
387 bM—ﬂ A d 2 0 5469 Ny 21 7

Clerr] H efP] N[£

EXAMPLE 35 1.2.4- tr1azolo|3,4 alphthalazme

This compound was prepared using the procedures described in

Example 1 Steps a), b), ¢) and d) with cyclopropanecarboxylic acid
hydrazide being used instead of benzoyl hydrazine in Step c¢). Data for the
15  title compound: m.p. = 160°C. 'H NMR (360 MHz, CDCls) 3 1.09 (2H, m),
1.31 (2H, m), 1.44 (4H, m), 1.89 (4H, m), 2.38 (1H, m), 3.52 (1H, s), 3.90
(1H, s), 5.57 (2H, s), 7.28 (1H, m), 7.52 (1H, d, J = 7.9 Hz), 7.76 (1H, m),
8.64 (1H, m); MS (ES*) m/e 348 [MH]*. Anal. Found C, 69.12; H, 5.85; N,
~20.19. C20H21N50 requires C, 69.14; H, 6.09; N, 20.16%.
20
EXAMPLE 28

6-((6-Methyl)-2-pyridyDmethyloxy-3-phenyl-7,8 9.10-tetrahydro-(7.10-
ethano)-1,2.4-triazolo[3.4-alphthalazine hydrochloride

25 This compound was prepared using the procedures described in
Example 1 Steps a), b), ¢) and d) with 6-methyl-2-hydroxymethyl pyridine
being used instead of 2-pyridylcarbinol in Step d). An additional step at
the end of the synthesis was to dissolve the compound in a solution of
hydrogen chloride in methanol before evaporation and recrystallisation.

30 Data for the title compound: m.p. = 255°C. 1H NMR (360 MHz, DMSO) §
1.42 (4H, m), 1.91 (4H, m), 2.71 (3H, s), 8.51 (1H, s), 3.78 (1H, s), 5.80 (2H,



6- ( 3- Cyanophenvl ) met hyl oxy- 3- phenyl -7, 8, 9, 10-t et rahydro- (7, 10- et hano) -
1,2,4-triazol o] 3, 4-a] pht hal azi ne 25 a) 6- Hydr oxy- 3- phenyl -7, 8, 9,
10- tetrahydro (7,10-et hano)-1, 2, 4- triazol o] 3, 4-a] pht hal azi ne

The productWPs8#88anpl e 1 Step c) (3.0 g.79.6 mol) was di SEIGBYOIE
10% aqueous 1, 4-dioxan (100 m) w th sodi um hydroxi de solution (24 m 30

of 2 N, 5 nolar equivs) and the reaction mxture was heated under refl ux

for 3 days. The or%anl c solvent was renoved by rotary eva oration and
WO 98/ 04559  s), 7.59 (4H, m), 7.80 (1H, d, J = 7.§ Hz), 8.22 (1H, m), 8.30¢&H, dgo/+ 71946

the residue 250
The aque %’DM%?S&EE’?%?%?W%%%E é@%@@ n}grig\ewyt\‘hﬁ h% (

d| et hyl ether ¢LP0;NkQ.HEDgadireaCed1 38t B, 5.36; I‘Nd]:@gb%)rl c acid until a pH

of 2 was attained. The solid which preci pltat ed out of solution was 5

collected by filtration to give the required product (2.7 g, mp. [err]

300[err]C, dec.). [err]H NWR ( 1[err]) [err] 1.35 (4H m,
2. 00 (4H, 5@ 3.49 (1H, s), 3.%%&7 71 (3H, m, 8.54 (2H, d,

J=7.8 Hz); M5 (ES[err]) me 293 [MH [err]. Anal. Found C, 69.33; H,
5.32; N, 19.17. C[err]H[err]N[err]Oreqwres C 69 86; H 5.19; N,
19.23% 10 h [D ; AR, 3D Ine (83 bhéd y

The pr oduct f sefs3: ane1 02 mml) was di ssol ved

in dlmethylform i 4 2rm|
eq) and heated at gg?%%% gg %‘Qen/%%%ﬁ EXH%E%‘ e(dglrrgsrrgg?r% edu}‘
toluonitripe (Example 1S5tépsa), tﬁ)qd) almisd)id'(il&ﬂSaﬂétH?Mthidl‘o&?ﬁidthyEﬁyhﬂiné-4 h.
Wat er was added until the sol ution becane cloudy and the solid that was

preci pi tated \Mngolsleédilwaéwffz pyvidylcarbippbin Stap 4k eQaE?y %‘Iﬁh?n‘é’% 8gr aphy
I I % eth I .Th
(2)8 °! plrggugt(:a v@?é}gﬁ@s‘&ﬂ i sed romm#yq%glce?g W@?g %qu PtIlleBB °
d 2
require [er(4ﬁwwd3 (§H- 3) @47 Mgzqqas&mrgstﬂm ts')t5 esqgﬂp@ymdzs TF, o)

216[ err]C. err]) Terr] 1.48 {( m, 1.93
(4H, m, 3.54 '149|(3H) ,mB7%D(I|H'l d.sf = 75Hz) 84$CX2HZI€I, e.é=)=7WHIZQ 8]45(153 d =

Soy: WS (et B 1ARDMS (RS rble o8 Y. “ApahFouncs. 288 B B18 ) 5!
17.79. C[ err] Hengl M ATLNGD.6. 880 fiubres® 7820, 4:8%2N,N7.54%.

EXAMPLE 30

20  6-((4-Methyl)-2-pyridyl)methvloxy-3-phenv]-7.8.9.10-tetrahvdro-(7.10-
ethano)-1,2.4-triazolo[3.4-alphthalazine

This compound was prepared using the procedures described in

Example 1 Steps a), b), ¢) and d) with 4-methyl-2-hydroxymethyl pyridine
being used instead of 2-pyridylcarbinol in Step d). Data for the title

25  compound: m.p. = 190°C. 'H NMR (360 MHz, CDCl3) 8 1.49 (4H, m), 1.93
(4H, m), 2.39 (3H, s), 3.58 (1H, s), 3.99 (1H, s), 5.53 (2H, s), 7.13 (1H, d, J =
7.3 Hz), 7.35 (1H, s), 7.50 (3H, m), 8.41 (2H, d, J = 7.8 Hz), 8.51 (1H, d, J =
7.3Hz); MS (ES*) m/e 398 [MH]*. Anal. Found C, 72.91; H, 5.78; N, 17.32.
C24H23N50 requires C, 72.52; H, 5.83; N, 17.62%.

30



17. 98% WD 98/ 04559 - 76 -

PCT/ GB97/ 01946 EXAMPLE 36
6-(1-(3.5- % g@xgz;pyrazol yl ) met hyl oxy- 3- phenyl -7, 8, 9, 10- t et ) H6P01946

(7, 10- et han iﬁ' 4-triazol o] 3. 4-a] pht hat 33iFne 5 This conpound was
prepared using the procedures described in Exanple 1 Steps a), b), c)
and d) with 1-hydroxynethyl -3, 5-di net hyl - pyrazol e being used instead
of 2-pyridylcarbinol in Step d). Dat a%?ﬁl title conpound: mp. =
210[err]C. [err]H NMR (360 MHz, CDC1| 1.43 (4H, m, 1.89
(4H, m, 2.27 (3H, s), 2.32 (3H, s), 3.41 (1H, s), 3.96 (1H, s), 5.96 (1H,
10 s), 627(2H 754(3|£—1| rr) .51 , d ; I\/B(]EISJerr])

m-e 401

iS5 Me ¥ [ ien 30-tef
Gl ) H e 1) N gl G ool 65 G1o 4 s RSl R 604 N 20. 89%

6--(4- (2- Meghvl ) t hi arRig/donipslyd PasplepAfsty hisingdh8, p%@céﬁfe@*ﬂé@&ﬁbéa ia0-

et hano)- 1,2,4-triazol o] 3, 4-a] pht hal azi ne hi s conpound was
pr epared usi ngExamp[be dditeps @) dels cf andd) with 5- metlﬁ;leﬁ?byércﬁ@nﬂﬁwllpyrmm
4- chl or onet hyl met hyl.t hi a fe bei I nst.ead o

[err]-brono- neki“éngd'}sl?grw{s?qalﬁeo %ngglﬁﬁg’&?%f’? §F%p gd n&@ﬁﬁ dor thetitle

S5 ]8Tk P g R i DOCA ) 4
[s) 7e:§r2 ( 3H, aﬁm Fxgt ;BSBS (3H sLZeHss leJs)—BYQSB(lEl:Z)s) NSB((ESI%MMSWBH %

d er r] H ew] N[MsrqE&w@Lﬂseeww e‘%naulg FOHndEC z'zs,z 6&1 Hw 7%@5 V532
EXAMPLE 38 h | 7.8.09.
10-tetrahydr o-?zfﬁéﬁéﬁﬁéﬁé}reg é %ﬂggngxi 813 ﬂazlgfeé)% ng] pht hal azi ne

EXAMPLE 32

15 3-Phenvl-6-(3-pvridvlimethyloxy-7.8.9.10-tetrahyvdro-(7,.10-ethano)-1,2.4-
triazolo[3.4-alphthalazine

This compound was prepared using the procedures described in

Example 1 Steps a), b), ¢) and d) with 3-pyridyicarbinol being used instead
. of 2-pyridylcarbinol in Step d). Data for the title compound: m.p. = 202°C.
20 'H NMR (360 MHz, DMSO) § 1.39 (4H, m), 1.90 (4H, m), 3.40 (1H, s), 3.74
(1H, s), 5.58 (2H, s), 7.46 (1H, m), 7.56 (3H, m), 7.97 (1H, d, J = 7.8 H2),
8.36 (2H, d, J = 7.9 Hz), 8.58 (1H, m), 8.77 (1H, m); MS (ES*) m/e 384
[MH]*. Anal. Found C, 72.70; H, 5.49; N, 18.19. C24H21N50 requires C,
72.04; H, 5.52; N, 18.26%.

25
EXAMPLE 33
3-Phenvl-6-(4-pyridyvl)methyloxy-7.8.9.10-tetrahydro-(7.10-ethano)-1.2.4-
triazolol3.4-alphthalazine
30 This compound was prepared using the procedures described in

Example 1 Steps a), b), c¢) and d) with 4-pyridylcarbinol being used instead



30 Thi s conpound was prepared using the procedure described in
Exanple 35 Step b) with 2-chl oronet hyl qui noxal i ne being used i nstead of
WD 98/ 04559 -77-

PCT/ GB97/ 019%©98/04559  [err]-bronp-neta-taolppnitrile. Data fSCHGRITOINfe
conpound: mp. = 250[err]C [err]H NMR (360 MHz, DMS0) [err] 1.43
(4H, m, 192 (4H, m, 354(1H s), 3.75 (1H s) 588(2H s),
7.44 (3H, : 789( 18 (1H (ES err])
me 435 [M—I] [ er¢f2-p ﬁgwlcawbmﬂi ndigbqr@ for &1@ tie cymwnd snp L3

qerr]Herr] N et hQQ 3% ﬁﬁ%f@ﬁ&h)%ﬂ.& 8 &5 155 @2 %), M 58 1S, 3.99

EXAMPLE 39

3- Phenyl - 6- (3 z thy: -, Il (1 t -rd0
1,2,4-triazol OF%II&%?] %}?%QI(&FEIZSP”L@LXZEI % J @ﬁﬁﬁ :ﬁ%’%’%uﬁg Qg% ?Q?érJe
using the procerl8riz) @69 (21ddd) o = 6.0 Hz)EMSES*)3n/cS884 [VHY. tAhxal Found C,
3-chl oronet hyl p r| dazi ne_(pr.epared bm&q procedure of Jeronl met

al ., Chem Ber.71.288H, 51Yp Ngkg8g5Cp4 8%%5@0 requires s Bad0oH, 5
[err]-brono- rretgﬁgglr,/uom trile. 3-Chloronethyl pyridazine is a 15
particularly un € reagent and appears to rapidly polynerise on

heating, so the reaction was carried out inmmediately after formation of the

al kylating agent. Data for the title conpound: mp. = 215C. [err]H NWR
(360 MHz, CDCl[err]) [err] 1.49 (4H, L m, 3.54 (1H, s), 4.01
(1H, s), 5.85 (2H 's), 7.54 (4H, m), 7.71 (1H dd, J= 8.5 and 1.7
Hz), 8.36 (2H, d, J 20 = 7.8 Hz), 922(1H dd, J 4.9 and 1.7 Hz); MB

(ES+) me 3§85 [AdHaaRll-2- nfethf
Cerr]Herr|Nerr requires .

EXAMPLE 40 25 ethano)- 1,2,4 tnazolo|3.4-alphthalazm
6- (1- Benzyl - 2-i m daz met hvl ox t ef rahvdro-(7, 10-
ot hanoy 1 2. 4111 ag ot BleSUIBAYRE WA BERRErER using the Droddiurit ARAGAT Vs
pr epared using &Y LR8N With Srok gefm 1.2, b), c)
D) i th 1 pEREREIAMRER) TBP €L &RET With 1-mettiyt MR roky sy
imidazole being used instead of 2-pyridylcarbinol in Step d). Data for the
15  title compound: m.p. = 274°C. 'H NMR (360 MHz, CD30OD) & 1.52 (4H, m),
2.03 (4H, m), 3.50 (1H, s}, 3.82 (3H, s), 3.88 (1H, s), 5.64 (2H, s), 7.05 (1H,
s), 7.23 (1H, s), 7.66 (3H, m), 8.41 (2H, d, J = 7.8 Hz); MS (ES*) m/e 387
[MH]*. Anal. Found C, 68.20; H, 5.69; N, 21.77. C22H22NgO requires C,

68.38; H, 5.74; N, 21.75%.

8"9 16»t§t3rah drc?- 7.98.

20
EXAMPLE 35
6-(3-Cyanophenvl)methvloxy-3-phenyl-7.8.9.10-tetrahvdro-(7,10-ethano)-
1.2 4-triazolo[3.4-alphthalazine
25

a) 6-Hydroxy-3-phenvl-7.8.9,10-tetrahydro-(7.10-ethano)-1,2 4-

triazolo[3.4-a]lphthalazine
The product from Example 1 Step ¢) (3.0 g, 9.6 mmol) was dissolved

in 10% aqueous 1,4-dioxan (100 ml) with sodium hydroxide solution (24 ml
30 of 2 N, 5 molar equivs) and the reaction mixture was heated under reflux

for 3 days. The organic solvent was removed by rotary evaporation and



30 imdazole (prepared according to the procedure of Birker, Godefroi,

Hel der and Reedijk, J. Am Chem Soc., 1982, 104, 7556) being used
i nstead of 2. WO 98/ 04559 PCTIGES7161946
PCT/ GB97/ 013‘2{898’04559 pyridylcarbinol in®ep d). Data for e tf%
conmpound: mp. = 205[err]C [err]H NMVR (360 M—lz CDCl[err]) [err]
1.20 (2H, m, 1.43 (2H, , 1.80 (4H, , 3.11 t, J =2.8 Hz)

718 (1 q )R %Hﬁ%@wg iy %%EPG‘?}“"? N <2?30m§ i bty ‘*%5‘%&

(ES[err]) m e 488. [’I‘\llrﬂ bQﬁér}us lagat wasaeparited Andi®rashied 5w6® mire WitlB2.

C[err]H[err]N[err! JOreqwresC 71.32;. H_ 5.77;. N, ,17.82%
EXAMPLE 41 ~ 10lie hyl ether (10 ml), then treated with 5 N hydrochlonc acid until a pH

3- Phenv! - 6- | th 8.9 10-tetrah 7. 10-eth
L ot e azol ofd ivas aliambd) The SoUE Whien précipitAiSa G Bbn Ba8 o o
using the %OC%né&quﬁubsﬁoh o give theEmfwe@ ;?%dﬁfcepz g, ¥ ph ~ 300°C,

1-chl oronmet hyl i soqui nol'i ne bei ng used instead
[ err] - br ono- nmetdect)oliEHINMRI (260 MEEzaCD(C1:)} Hd.35 (4 mhrﬂ)ﬁﬁnidH m)p 3.49 (1H,

230 C H 15 60 MHz, CDCl[e 1.45 (4H, 1.88
Cob o s e b 8§)<1fhsgﬂ91 (5K it 85 (O ool = 36 Hyy, MB G550 mr0 298 5 71

R0 55 i Sadrfeb Sho g nadil 1 St Dy B

Anal . Found C, G@S@AH 5!,1951\2519 23%16 40. Cerr]Herr]Nerr]O reqw res
C, 74.81; H, 5.35; 16. 16% '
EXAMPLE 4210

6- (1- Et hyl -

ethano)124 penylymetnylofy-s-phen etrahvdro-(7 10
prepared using ertﬁﬁ{;&‘ ‘i’%&"t!ﬁﬁ%olgﬁfg@-ra"@&dlﬂzme Exarrpl e 1 Steps a) b), c¢)
and d) with 1- - Z- (hydroxymet hyl )T m dazol e
The product from Example 35 Step a) (0.3 g, 1.02 mmol) was
dissolved in dimethylformamide (40 ml) with 60% sodium hydride (0.049g,
15 1.2 mol eq) and heated at 80°C for 20 minutes. Then a-bromo-meta-
toluonitrile (0.22 g, 1.1 mol eq) was added and heating continued for 14 h.
Water was added until the solution became cloudy and the solid that was
precipitated was collected by filtration then purified by chromatography
on silica gel using 0-30% ethyl acetate in dichloromethane as eluent. The
20 product was recrystallised from ethyl acetate/hexane to give the required
compound (0.22 g). Data for the title compound: m.p. = 216°C. 'H NMR
(360 MHz, CDCl3) 6 1.48 (4H, m), 1.93 (4H, m), 3.54 (1H, s), 3.98 (1H, s),
5.80 (2H, s), 7.42 (1H, d, J = 3.2 Hz), 7.50 (8H, m), 7.86 (1H, d, J = 3.2
Hz), 8.45 (2H, d, J = 7.8 Hz); MS (ES*) m/e 408 [MH]*. Anal. Found C,
25 64.54; H, 4.98; N, 17.79. C21H19N5s0S requires C, 64.76; H, 4.92; N,
17.98%.



(prepared according to the procedure of Tasaka, Teranishi, Mtsushita,
Tanmura, Hayashi, Okanogi and Itoh, Chem Pharm Bull., 1994, 42, 85)

bei ng used i nst ead of 2- pyri dyl carbinol in Step d). Data for the title 30
compound: mWP80458N [ err|C. [err]H NVR (506gMHz, DVBO) 8 1. 3BCT/GRBITPI94G =

7.2 Hz), 1.36 (4H, m, 1.87 (4H, m, 3.28 (1H, s), 3 74 (1H, s),

5.58 (2H, q, J = WD 98/ 04559 -79-

PCT/ GB97/ 01946 7.2 Hz), 5.55 2%5] E%I 6.96 (1H, s), 7.33 (IH s),
7.58 (3H, m, 8.50 (2H, m; \%S3 e 401 [MH [err]. Anal.
Found C, 68.98; H, 6.07; N, 20.74. Cerr]Herr]Nerr]Orequires C,
68.98; H, 6.04; N, 20 99% 5 EXAMPLE 43
3- Pheny! - 6- ( 1- 8yl neehyiYbrrage 1 Bné 9.4 3, IR HRO@s- 1, 2, 4-

triazol o] 3, 4-a
procedures desepd Inep) , c) and d) wth

1-(hyd hyl to,th f
Jul i B nes- LQ?F@% %&fmygm “‘a@rﬁ‘éﬁéﬁ%@rﬁgﬁ%ﬁéﬁ% 2005 drsBRBedin 0)as)
bei ng used i nsggashple 1’Steps 2),bpy hAY oG ik rlqhydfax%x%@hgii 3 5@:@% )i nal

step, it was necessaré to ad product from Step ¢ sanme
tine as the sommﬂolg/ ellnteusadrln@teddroft%piﬁdylcp.rbhnbluxinStepldD eﬂatpribﬂuné

g'é%tg? f E:arh“eféeél' (B °”d‘m9-§24w “Cry H S0k tagn Mz DG 6 155 (iRl . o)
VS (E(S+) mn?a 3?3‘?@[ :%27 %Igl S)( goun?% 56%%'}((]1&11 557)32?5 é% (S?Z_B gg(lH

E[ x,eAR/L ]L E[ 230] N s 6]27 (m,w)r €543 WY B.5H(2H, 417 =\7 8R%) 5NV (B$*) m/e 401
3- Pheny! - 6- ( N- RIS Anah Flozaddo . $AeHh §105% W, 21800 GaHeNe@Qhveywires C10-

et hano)- 1, 2, 4&@@@@6%,&-%55%}& azine 25

EXAMPLE 37
15
6-(4-(2-MethyDthiazolyll)methyloxy-3-phenyl-7.8.9.10-tetrahvdro-(7,10-
ethano)-1,2 4-triazolo[3.4-a]phthalazine

This compound was prepared using the procedure described in

Example 35 Step b) with 4-chloromethyl-2-methylthiazole being used

20  instead of a-bromo-meta-toluonitrile. Data for the title compound: m.p. =
180°C. 'H NMR (360 MHz, CDCls)  1.47 (4H, m), 1.91 (4H, m), 2.76 (3H,
s), 3.63 (1H, s), 4.00 (1H, s), 5.55 (2H, s), 7.26 (1H, s), 7.52 (3H, m), 8.48
(2H, d, J = 7.8 Hz); MS (ES*) m/e 404 [MH]*. Anal. Found C, 65.82; H,
5.17; N, 17.25. C24H21N50S requires C, 65.49; H, 5.25; N, 17.36%.

25

- EXAMPLE 38

3-Phenyl-6-(2-quinoxalinyl)methyloxy-7,8.9.10-tetrahydro-(7,10-ethano)-
1.2 4-triazolo[3.4-a]phthalazine

30 This compound was prepared using the procedure described in

Example 35 Step b) with 2-chloromethylquinoxaline being used instead of



a) N- Chl or onret hyl car bonyl pyrrol i di ne To a sol ution of
pyrrolidine (5g, 0.07 nol) in dichloronethane (100 m) at OC was
added tri et Rybagiodsse (11. 8nl, 0.084 nol) fol,%.Pwed by dr ce/eB9 74846t | on
of chloroacetyl chloride (6.2 nm, 0.077 nol)'in 30 di chor onmet hane (20
m), stirred for 2 hrs, left to warmto room tenperature. The

reacti on was washed with water (2x100OM), brine WO 98/ 04559

- 80 - a-bromo- memanMQDGta for the titlx lzeﬂmduhd mh@ o 260fC H

| ayers were dried I\%S err] flltered and evapor at ed give the
required produd¥M %\’I MS@)d lls‘b'ij(‘iﬁ,tmé»ul gdﬂHf a3 @41(1H s), 3.7%)

T 0 L AR IANE B D 8 B

was prepar ed UNBIREEI? nt aasd puse .eﬁﬁm. Whad'c, 71 155LLBA6, RO18%682 D) with

N- chl or onet hyl car bony pyrroli bei ng use

[ err] - br ons netCrsHoiNgDiot 373 H2ODatquires C, [6.77; H,e5.200No10D5%n p. =
219-221[err]C. [err]H NVWR (360 MHz, DVsO) [err] 1.38 (4H, m, 1.77 (2H, m,
1.95 10 (6H, s), 3.30 (2H, m, 3.39 (1H, s), 3.44 (2H, m, 3.75 (1H, s),
5.11 (2H, s), 7.53 (3H, m, 8.2@&@@% (ES[err]) me 404 [ MH +.
Anal . Found C, 68.12; H, 6.23; N . 03 err]Herr]Nerr]Jerr]
requires C, 68.47; H 6.24; N, 17.36%
EXAMPLE 45 15

6- (4- ( 3- Met hy| Pplzhen )-P :
et hano) - g}SqZ 4111, Th| S corrpound was
pr epar ed Exanple 1 Steps a), b), c)

and d) with fh hydr oxm{r@n:b guﬁnﬂm'@é/ dx@tlﬂ@u??the iaﬁ'dc@auyéadswsé&ﬁd of
2-pyridylcarbinol in Step Data tor the tit conpound: mp. =

226C. [err]H N¥Exap3ple M;enmvﬁﬁr 3xhldromethylpysidazine (Yrepsredby the (4H,

, 2.40 (3H, ,40 9 7.39 (1H,, d, J=
? 0 Hz), (7 45 %%?Fe%re éyIOP%e‘ eQF?EiZQngﬁé béé%ﬂ%ﬁ} W@ggﬁﬁderr])
m 399
d 2r rlH err] N[ %M_t%%) ;og]gu})fgggb f%égttgﬂl%t%% 5'19—101%5 r(s)gx e]thylﬂ\%rl %%%/ﬁ Bis 2

15  particularly unstable reagent and appears to rapidly polymerise on

heating, so the reaction was carried out immediately after formation of the
alkylating agent. Data for the title compound: m.p. = 215°C. 'H NMR
(360 MHz, CDCls) 6 1.49 (4H, m), 1.91 (4H, m), 3.54 (1H, s), 4.01 (1H, s),
5.85 (2H, s), 7.54 (4H, m), 7.71 (1H, dd, J = 8.5 and 1.7 Hz), 8.36 (2H, d, J

20 =7.8Hz), 9.22 (1H, dd, J = 4.9 and 1.7 Hz); MS (ES*) m/e 385 [MH]*.
Anal. Found C, 68.60; H, 5.31; N, 21.65. C22H20NgO requires C, 68.73; H,
5.24; N, 21.86%.

25

ethano)-1,2 4-triazolo[3.4-aJphthalazine

This compound was prepared using the procedures described in
Example 1 Steps a), b), ¢) and d) with 1-benzyl-2-(hydroxymethyl)-
30  imidazole (prepared according to the procedure of Birker, Godefroi, Helder
and Reedijk, J. Am. Chem. Soc., 1982, 104, 7556) being used instead of 2-
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EXAMPLE 46

3- Phenyl - 6- ( 2- qui nol i nyl ) net hyl oxy-7, 8,9, 10-tetrahvdro- (7, 10- et hano )

1, 2, 4-tri azoVQPYO5Y] pht hal azine 5 - 7Bhi s conpound was PFEFERAW4Hsi ng
t he procedure described in Exanple 35 Step b) with

2- chl or onet hyl qui nol i ne bei ng used instead of [err]- '

br ono- rretatoluom Lil Ie CO ound m = 203 rr]
[err]H d%” !?[dér lr]% Fltﬁ‘e Pt compPuRy: mp. §52001G. Eﬁﬂ

782 (H . 3“@8*%9 M#* F‘XB%@?@Q i e oo

CH: 24322 N 12(%’%&/ t,N7 =1%8%83), 3.92 (1X €Lr# E['ﬁszN{Q&r(ﬂ!ﬁ 5)9%5%{ 7IAO§1’
6- (2- I mi dazol yl(sHemayma/emmemu 2 }&)9733&(3& mah) 5 ® (JH, i); @wsa(m ‘m);
124tr|azolo hthala hydr E‘JO” 8@

2- (Hydr oxyrie bf[ {nje (153 TyiAnaly Fpapddxn T wa9nEl bi %zldﬂ 82.

To 1- [[2- (tr| @e gparegléﬁééq é’&ﬂ@% @/?%3]2 'ﬁ'ﬂ’g%oh?% ‘tten,

carboxaldehyde accordrng e prdcedure’ o

Mat t-hews and I\/bCarthy J. Og. Chem, 1986, 51, 1891) (7.45 ¢g) in

met hanol (30 m) was added sodi um bor ohydri de (0. 42 g) at Oferr]Cwth
stirring. The solution was stirred at f@i&hﬂlﬁé_él 40 m n. Saturated sodi um
chloride solution (15 m) was added, and the m xture stirred at room 25
tenperature for 15 mn. The nethanol was renoved in vacuo, and the

resul tant \yuegLBh&OVIL6-(18BqURHIMAS RS hyTbxet NIRl9 m@é@hﬁ firb-17, 6- eﬁ!hanoThe
organic layers were conbined, dried (sodiumsulfate concenirate

vacuo to yi el dldhddriazoldi8chalphihaldzinesed at O[err]C. The solid was washed
and recrystal l4,sed from hexane eld . .
1-[[2-(trimethyl sil ?W%FWQ A Shi ?refaré%“st’}%/ﬂ}eo%?ﬁ%ilm descripgddre as

c ogguz Igasss)cr ysﬁxg.?h)ﬁpléjii§§tfﬁ9 b) {v@ﬁ}{ ithmvan@@ﬁﬁlsoqumolMéZbe&E%Heaﬁhbeeaheéff ]
~bromo-meta toluomfnle ata for the txtle compound m.p. = 230°C. 'H

15 NMR (360 MHz, CDCls) & 1.45 (4H, m), 1.88 (4H, m), 3.45 (1H, s), 3.97
(1H, s), 6.09 (2H, s), 7.43 (3H, m), 7.71 (3H, m), 7.93 (1H, d, J = 8.2 Hz),
8.24 (1H, d, J = 8.4 Hz), 8.42 (2H, m), 8.58 (1H, d, J = 6.2 Hz); MS (ES*)
m/e 434 [MH]*. Anal. Found C, 75.04; H, 5.25; N, 16.40. C27H23Ns0
requires C, 74.81; H, 5.35; N, 16.16%.
20
EXAMPLE 42

6-(1-Ethyl-2-imidazolyl)methyloxy-3-phenyl-7.8.9,10-tetrahydro-(7.10-
ethano)-1,2.4-triazolo[3.4-a]Jphthalazine

25 . This compound was prepared using the procedures described in
Example 1 Steps a), b), ¢) and d) with 1-ethyl-2-(hydroxymethyl)imidazole
(prepared according to the procedure of Tasaka, Teranishi, Matsushita,
Tamura, Hayashi, Okanogi and Itoh, Chem. Pharm. Bull., 1994, 42, 85)
being used instead of 2-pyridylcarbinol in Step d). Data for the title

30 compound: m.p. = 254°C. 'H NMR (500 MHz, DMS0) § 1.34 (3H, t, J = 7.2
Hz), 1.36 (4H, m), 1.87 (4H, m), 3.28 (1H, s), 3.74 (1H, s), 5.58 (2H, q,dJ =



WD 98/ 04559 - 82 -

PCT/ GB97/ 01946 Hz), 4.73 (2H, s), 4.77 (2H, br s), 5.39 (2H, s),
6.94 (IH d, J =1.4 Hz), 7.00 (1H, d, J = 1.4 Hz); M5 ( e
229 [ MH] [ er r\VO 98104559 ) g FOhEabY 18
6- (2- 1 m dazol yl ) net hyl oxy- 3- phenyl -7, 8,9, 10-tetrahydro-(7,10- 5

et hano) -1, 2, 4-triazol o] 3, 4-a] pht hal azi ne hydrochl ori de Thi s

SCope ny, o), oo Ay, Ao s R T A LR ook B my RTRAE b

2- (hydr oxymet h U%ﬂﬁ@hu ERRICO68 8P Y, iedyt; Ny RO/, i n
Step d). An adzﬂdtgl or??@/teggam o take the product pof Step d) and stir it

at 10  50C i n 3NN aehhies €, £8.98;fIds 6.94; N, 2088%:r e evaporati on and
recrystallisation fromethyl acetate/methanol. Data for the title

conmpound: mp. = 219[err]C (dec.). [err]H NVR (360 MHz, DMSO) [err] 1.42
(4H, rr) 1.91 (4H, nm), 3.51 (1H, A 1H, s), 5.84 (2H, s), 7.59
(3H. m), 7.%6 (2H s), 8.23 (2H %g%%é[éerr]) me 373 [MH [err].
Anal . Found C 55 07; H 5.11; 15 N, 18. 22 C[err]H[err]N[err]O 2HC! .

O0.7H err]0 requires C, 55.08; H, 5.15; N,
EXAVPLE 48 3-Phenyi-6-(1-pyrazolyl)methylox -7 8 9 10 tetrah dro-(7,10-ethano)-1,2.4-

3- Phenyl - 6- ( 2- t hj azgl[é %@tﬁﬁlf)ﬁn? 8,9, 10-tetrahvdro- (7, 10-et hano)- 1, 2, 4-
20 triazol o[ 3, 192t X Thi s conpound was prepared
using the procedur espgRSGmMRRMHd Was prepa@ﬂ&mhg the &'@db’i‘hﬁbs dbgcrilsdd and d)
w th 2-hydroxynet hyl thi azol'e bei ng use I nstead of 2-pyri dyI car bi nol

in Step d)10DatBxdmple héSteps b h)ogb[ﬂndud) wathpl- (hydroxymerbxpéyrﬁ}@ elerr] H NVR

5709 (2 S)DC” Pahs acg&rdlwgiaQ@aar@ﬁdmﬁ%éﬁe@@ﬁtweﬁéﬁ#ﬁ" 35

(2H, d, %@err]ﬁFéLgﬁyNE ﬁ%@@%h@fﬂ%usemysmf@wm C, 73.93; H

5.17; N, 17 37 O’requires C H 5.19; N, 17.19%
pyridylcarbinol in Step d). In the final step, it was necessary to add the

product from Step c) at the same time as the sodium hydride, in order to

15  yield the correct product. Data for the title compound: m.p. = 196°C. 'H
NMR (360 MHz, DMSO) 8 1.47 (4H, m), 1.99 (4H, m), 3.38 (1H, s), 3.87
(1H, s), 6.51 (1H, m), 6.62 (2H, s), 7.73 (4H, m), 8.18 (1H, m), 8.60 (2H, m);
MS (ES*) m/e 373 [MH]*. Anal. Found C, 67.73; H, 5.42; N, 22.48.
C21H20NgO requires C, 67.73; H, 5.41; N, 22.57%.

20
EXAMPLE 44
3.Phenvl-6-(N-pyrrolidinylcarbonyl)methvloxy-7.8.9,10-tetrahvdro-(7,10-
ethano)-1.2.4-triazolo[3.4-alphthalazine
25

a) N-Chloromethylcarbonylpyrrolidine

To a solution of pyrrolidine (5g, 0.07 mol) in dichloromethane (100
ml) at 0°C was added triethylamine (11.8ml, 0.084 mol) followed by
dropwise addition of chloroacetyl chloride (6.2 ml, 0.077 mol) in
30 dichoromethane (20 ml), stirred for 2 hrs, left to warm to room

temperature. The reaction was washed with water (2x100ml), brine
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EXAMPLE 49

6- (2- (5-Met hvl )t hi azol vl ) net hyl oxy- 3- phenyl -7, 8,9, 10-t et rahydro- (7, 10-

et hano) - 1. 2w égndess0! O[ 3. 4- a] pht hal azi ne na% Thi s conpPOIG¢BIZSL1946
prepared using the procedures described i~ Exanple 1 Steps a), b), c)
and d) with 2-hydroxynet hyl -5-net hyl thi azol e bei ng used instead of
2-pyridylcarbinol in Step d). Data for the title conmpound: mp. =

T o e i T R N TS I WS d”""’“’é@“ﬁ H
) , s), 3.5 S) , S

s), 10  7.51 toFive ke rsqwsezﬁ PFPd‘éFt - &gﬁwglqlwaswéewgféwq y“ﬁﬁéa

[MH [err]. Anal. Found C, 65.92; H, 5.30; N, 17.21.
Cerr]Herr]Nerr]OS requires C, 65 49 H 5. 25; N, 17.36%
EXAMPLE 50 15 -7.8,.9.10-tetrahydro-
6- (2- (4- Met hvl phenyl -7, 8,9, 10-tetrahydro- (7, 10-
et hano) - 15 2.(8:10- g-triavold{314nalphthal Thi s corrpound vvas

d th d scri bed
bha’d) Wi th 2onydr o bfﬁ&feq#éoelfwﬂa?ﬁ%‘eﬁ?rg i hsing ghe RN beRtARRATY, O}
2- dyl b aﬁg;ym =
Tob Y oo P\ RRamipl B Thep ) Wk N-LRorbethy batbonylpyrroRaR@ Beingadd 7

M, 2.49 (3H, impteddl 52a(b1‘bmosr)1;etd3t<ﬂﬁo(ntﬂle sPats fdxﬂtl(mlwpmphmsi (mm =rr)

8.46 (2H, d, J =7 m .. F

65. 92( |—2133283°CN’H1M @Mﬁ%r@%&%ﬁé&% @gul .722(211 rggnlc@ H
5.25; N, 17 36(V 2

o (2- (3. 5165 ookl A0FH ok AL AR 28, )63 1. H B Phih bt 6287 ho.
ethano)- 1 2 r(Bfg%szBzél(mpmhmsa@s*s n$/é 404 gx(«H]ThA%a@Wda was
prepared using t e procedures described in | e Steps a), b), c)
and d) with 2-¢8.depky 23yl B7.803dCadtdsd02 requires C, 68. 47 H, 6.24; N, 17.36%.

EXAMPLE 45

15
6-(4-(3-Methyl)pyridvl)methyloxy-3-phenvyl-7.8,9,10-tetrahydro-(7,10-

ethano)-1.2.4-triazolo[3.4-alphthalazine

This compound was prepared using the procedures described in

Example 1 Steps a), b), ¢} and d) with 4-hydroxymethyl-3-methylpyridine
20 being used instead of 2-pyridylcarbinol in Step d). Data for the title

compound: m.p. = 226°C. 'H NMR (360 MHz, CDCls) 5 1.48 (4H. m), 1.93

(4H, m), 2.40 (BH, s), 3.54 (1H, s), 4.00 (1H, s), 5.49 (2H, 5), 7.39 (1H, d, J =

5.0 Hz), 7.45 (3H, m), 8.31 (2H, m), 8.47 (2H, d, J = 7.8Hz); MS (ES*) m/e

399 [MH]*. Anal. Found C, 71.50; H, 6.11; N, 16.50. C24H23N50 requires
25 C,71.16; H, 6.00; N, 16.87%.
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946 pyridine (prepared by the procedure of Boekel hei de

and Linn, J. Chem Soc., 1954, 76, 1286) being useg f
| dyi N s Rchtisiate

2-pyridylc
199[err] C.

n Step d) Data &1 the title compoun
[ferr]H NMR (360 MHz, CDCl[err]) [err] 1.46 (4H, n') 1. 86

(4H, m, 2.34 (3H, s), 2.38 (3H, s), 3.44 (1H, s), 3.96 5 (1H, s), 5.57
(2H, s), 7.39 (1H, s), 7.49 (3H, : Pt 48) 0 847 (2H d, J =

7.8 Hz); M5 (ES[err]) me 412[M—ﬂ[e%ﬁ%ﬁ—éoundc 72.51; H, 6.12; N,
CerrJHerr]Nerr]O0.1H err]0 requires C, 72.65; H, 6.15; N,
EXAI\/PLE 52 10

16. 86.
16. 94%
3-Phenyl - 6-

( 23pkhe

1,2,4-triazol Q[ ,-a th bn . Thi s corrpound was prepared

using the p
2-chloro
Chem Berm'St
[err]-brono-
215[err] C

, 3.57 (1
(2H, d, J =
(M [err].

ro 1 ' thalazine £y anpie 35 Step b) with

hyl pyra t al.
L D AR by e s
nixantple B Steri b)ewmba?-ahfaromehbylummtdlmbﬂmgm dur;stea:d of a-
[err]H NMR (360 MHz, CDC1| erlsé) [err] 1.50 (4H, 1.94 4H
H, bromo- meg:g-toluogr@r el|_|Da§ forthestitle gompound: m.pg 5.2 3C-

pn NMRE 0B, @@Q@)%ﬁ“s&glﬂ >2i9%ml&b§@1%ﬁ[ (b e 385

dJerr] H[err] Ne£a" LOs 5 HHEES), F:408H 3n),4.53 @A o), 732 831 m), 8.30 (4H, m);

EXAMPLE 53

6-(2-(4, 61d3| MeAS YEBBY /e uB nEVHY. Aayald Fohad)C,-74.82,9H1 6:38 I, ate.860- (7, 10- 25

ethano)-1, 2, 4-triazol 0[3 4- a] 5ht hal azi ne Thi s conmpound was
pr epar ed usi n§:1HeNaQ ceatires Ged4:81p&h §.35; N, 16.16%nple 1 Steps a), b), c)
and d) with 2-hydroxynethyl -4, 6-

15

20

25

30

EXAMPLE 47

6-(2-Imidazolyl)methvloxy-3-phenyl-7,8.9,10-tetrahydro-(7,10-ethano)-
1.2.4-triazolo[3.4-alphthalazine hydrochloride

a) 2-(Hydroxymethyl)-1-{[2-(trimethylsilyl)ethoxylmethyljimidazole

To 1-[[2-(trimethylsilyl)ethoxy]methyl]-1H-imidazole-2-
carboxaldehyde (prepared according to the procedure of Whitten,
Matthews and McCarthy, J. Org. Chem., 1986, 51, 1891) (7.45 g) in
methanol (80 ml) was added sodium borohydride (0.42 g) at 0°C with
stirring. The solution was stirred at 0°C for 40 min. Saturated sodium
chloride solution (15 ml) was added, and the mixture stirred at room
temperature for 15 min. The methanol was removed in vacuo, and the
resultant aqueous solution was washed with ethyl acetate (3 x 50 ml). The
organic layers were combined, dried (sodium sulfate) and concentrated in
vacuo to yield an oil, which crystallised at 0 °C. The solid was washed and
recrystallised from hexane to yield 1-[[2-(trimethylsilyl)ethoxy])methyl]-2-
(hydroxymethyl)imidazole as colourless crystals (1.99 g). 'H NMR (250
MHz, CDCls) 5 0.00 (SH, s), 0.93 (2H, t, J = 8.2 Hz), 3.54(2H,t, J=8.2



di met hyl pyri di ne (prepared in an anal ogous manner to the procedure of
Boekel hei de and Linn, J. Am Chem Soc., 1954, 76, 1286) being used 30

i nstead of 2-pyridylcarbinol in Step d). Data for the title conpound: mp.
= 200/0 9sfoassy] H NVR (360 MHz, CDA [ eéé]) [err] 1.48 (4CT/GRT/ONIB3

(4H, M), 2.347(3H, VO 98/ 04559 - 85 -
PCT/ GB97/ 01946 s), 2.59 (3H, s), 3.57 (1H, s), 3.98 (1H, s), 5.55
(2H, s), 6.98 (1H, s), 7.14 (1H, s), 7.51 (3H, m), 8.43 (2H, m; M

(ES[err]) m e KAy 4.%2H: &),.4.77 (2H, br s), 5.39 (2H, s), 6.94 (1H, d, J = 1.4 Hz), EOOVPLE
54

3- Phenyl 6- ( 4- QU adof 71 - frelaiyi MR(ER "B rge 289 [MHEERy dr o- (7, 10- et hano) - 1. 2. 4-
triazol o] 3. 4- a] pht hal azi ne Thi s  conpound was prepared using the
procedures described in Exanple 1 Steps a), b), c¢c) and d) with

4- hydr oxymet hyhyt hi a@gk-‘idﬂhﬁﬂ?l}%thglogxm-ﬁﬁeﬁﬂa’v,‘8%@é-téﬁ'&fh&ﬂr&%ﬂme
procedure of Boekel € an I nn em S0cC , (6, 1286)
bei ng used5i nsdthach a20yd (3 4 B B. Data for the
title conpound: mp, = 219[err err VR 3 err, )

[err] 1. Zg (4H n, Oy 158‘5”{*{1 ‘lr)v"asg’rﬁllfefﬂ‘s@% S@"?ce(dl‘ﬁesi‘)[’isc%i’%‘bl? 2H, s),
7.52

5% 00 (g | Epitole§ Spkalt bl dnd of et feffigtiiseri s

Clerr]Herr] N Q-(hj'dﬁmymgnhyd})smmaﬁﬂe Béinghysed instead AR-pirid§icad®Binol in
EXAMPLE 55

6-(2- (5, 6-Di rre$w>| t})py&ncgd%lﬂﬂ%&**@?y”@%wltm ryoduatoef; Jepand stiy ltlet
et hano) - égl hg Q:Ldeﬁ% oce d%'oéﬂ ﬁthl% cgfog% min beforﬁfv%{ﬂytioxbgﬂﬁound was

pr epar ed ures escrl eps a), b), ¢)

and d) with 2- ﬂa)éii SoayiSithon ﬁ’@nﬁeﬂlﬂ&icbtdte/methanopyﬂadalﬁﬁ't(}w gfered as
described in WO 93/ 21158) being used instead of 2- ridyl carbinol in
Step d). Data ¢o<mp@mdtmme-8é8&&#ﬁf.) b z@@@Mﬂér HME‘O) 5'1.42 (4H, m),

1.91 (4H, m), 3.51 (1H, s), 3.78 (1H, s), 5.84 (2H, s), 7.59 (3H, m), 7.76 (2H,
s), 8.23 (2H, m) ; MS (ES*) m/e 373 [MH}*. Anal. Found C, 55.07; H, 5.11;
15 N, 18.22. C21H20NsO. 2HCL. 0.7H20 requires C, 55.08; H, 5.15; N, 18.35%.

EXAMPLE 48

7,.10-ethano)-1,2.4-

20 triazolo[3.4-a]phthalazine

This compound was prepared using the procedures described in
Example 1 Steps a), b), ¢) and d) with 2-hydroxymethylthiazole being used
instead of 2-pyridylcarbinol in Step d). Data for the title compound: m.p. =
183°C. 1H NMR (360 MHz, CDCl3) & 1.48 (4H, m), 1.92 (4H, m), 3.51 (1H,
25 s), 3.99 (1H, s), 5.49 (2H, s), 7.52 (4H, m), 7.69 (2H, m), 7.81 (1H, m), 8.35
(2H, d, J = 7.8 Hz* MS (ES*) m/e 390 [MH]*. Anal. Found C, 73.93; H,
5.17; N, 17.37. C2sH21Ns0 requires C, 73.68; H, 5.19; N, 17.19%.



NVR (360 MHz, CDlerr]OD) [err] 1.58 (4H, m, 2.10 (4H, m, 2.56 (3H, s),

2. 84 (3H, s), 3.71 (1H, s), 3.83 (1H, s), 5.95 (2H, s), 7.75 (3H,
m, 8.05 (1H 8.06 Hz), 8.39 (3H, m; M (ES[err

[Md [err]. ﬁ%‘?”’l‘éf&d C, 62.62; H, 5884 N, 14.39. Ebribibribises
Cerr]Herr]Nerr]0.1.9HCO requires C, 62.46; H 5.64: N, 14.53% 30

WD 98/ 04559 - 86 -

PCT/ GB97/ 01946 9 EXAMPLE 56

6- (4- Met hyl - 2-i m dazol yl ) net hyl oxy- 3- ph%'xrrélm-[g%é,—lo-tet rahydro- (7, 10-

et hano)-1. 2. 4-triazol of 3. 4- a] pht hal azi ne hydrochl oride 5 a)

2- (Hydr oxynet hyl ) - 4- rreth I-1 [[2 §tr|rrethylsHyI)ethoxy]rrethyI]

i m-dazol e and 26¢03 ey hpDtiyhrolgl)methyloxy-8-pd - 189 A0} tettahividero (@ xhQ- -

met hyl ] i m dazol
anal ogous nmanne
1-[{2-(tri hy
Exanpl e 47n%%te
met hyl substitu
product upon re
(trlnethyIS|IyI
[err]H NMR (250
2.25 (3H

s), 5.30 and 5.
(ES[err]) me 2
6- (4- Met hyl1®R- i

et1 A o 24 tnazoqoé Enftllftrha corrpounds was pepar edl n an
| si | y%é QB&?B{ItﬁH*WAs] p éﬁﬁér m@gwdewészgésgr{b%aqn

p a) was m to separate the 4
Mmphnh&epm), bhtd) amdnd)omthsz hpdi-cdcyymaﬂngl-ﬁkmedﬂdthmdole

”gilﬂaé)ug;%%{%% oiig FARpIBOLR St A4 i§>r thesis o 15

ipoufiFsL 8L pgbe! ol 8‘“@@ (?@EMﬁ% CHQ STH. 0, Fnfod

gén[ m), 2. doZﬁﬂH %) X3.58 (1935 &5, 2109 (FH69), G114 (FHXs)5bi95VEH, s),

err

ﬂliﬂaﬁaﬂyin))n&t‘lﬁﬁ&(% F-plighlz), M8, &St nt/et404h M. 20al.

i s comount aeusbebE88 8 Rt NPTl T Bl Ratdh 0 40 B 4

Steps a), b), c
used i nstead of
to take the pro
25 for 90 mn

15

20

25

30

36, W th the products from Exanple 56 a) bei ng

-pyri Jyl carbinol in Step d). An additional step was
duct of Step d) and stir it at 50Cin 5 N hydrochloric acid
bef ore evaporation and recrystallisation from ethanol/ethyl
P EXAMPLE 50 Y

6-(2-(4-MethyDthiazolyllmethyloxy-3-phenyl-7.8.9.10-tetrahvdro-(7,10-
ethano)-1,2.4-triazolof3.4-alphthalazine

This compound was prepared using the procedures described in
Example 1 Steps a), b), ¢) and d) with 2-hydroxymethyl-4-methylthiazole
being used instead of 2-pyridylcarbinol in Step d). Data for the title
compound: m.p. = 165°C. 'H NMR (360 MHz, CDCl3) 3 1.47 (4H, m), 1.92
(4H, m), 2.49 (38H, s), 3.52 (1H, s), 3.98 (1H, s), 5.70 (2H, s), 7.49 (4H, m),
8.46 (2H, d, J = 7.9 Hz); MS (ES*) m/e 404 [MH]*. Anal. Found C, 65.92;
H, 5.33; N, 17.09. C2zH21N50S requires C, 65.49; H, 5.25; N, 17.36%.

EXAMPLE 51

6-(2-(3.5-DimethyDpyridyl)methyloxy-3-phenyl-7.8.9.10-tetrahvdro-(7.10-
ethano)-1,2 4-triazolo[3.4-alphthalazine

This compound was prepared using the procedures described in

Example 1 Steps a}, b), ¢) and d) with 2-hydroxymethyl-3,5-dimethyl-



acetate. Data for the title compound: mp. = 220[err]C (dec.). [err]H NWR

(360 MHz, DMSO [err] 1.43 (4H m, 1.91 (4H m, 2.29 (3H, s) 3.50
(1H, s), 3.77 (1H, s), 5.80 (2H, s), 7.43 (1H, s), 7. 596é Q

8.28 (2H, MO MB4SES[ err]) nie 387 Eh/l—l][err] Anal . FESHEROTOIY6.
6.0; N, 16.5.° C[err]H[err]N[err]OZHCLl Herr]O 30

0.2C[err]Herr](err] requires C, 53.76; H 5.78; N, 16.48% WO

98/ 04559 - 87 - PCT/ GB97/ 01946

EXAMPLE 57  pyridine (prepared by the procedure of Boekelheide and Linn J. Am.

3- Phenyl - 6- (4-pyrinidin XyY: 7,8,9,10-tetra 10; et -
1.2.4-triazol 6fh@”4- ili?%ﬁ ﬁggegbemg usedqpste Bm IBP@B gfeﬂsi ng
t he procedure jde 35

4- chl or onet hyflg ﬂath?ﬁﬂ%ﬁ{%ﬂgpcgrmeﬁ?@@tnﬁg Hee. B?E(I)\g«%ur 6(())fM}.Iezr o%ll)%lsgt
al., Chem Beg.1 4498H, ni)ZQ Séﬁ?ﬂi 6a})2.88i(3H, s 238 (3H, s J B.s44eemo§), 3.96
a-brono-neta-to uonltrl e. afor the title conpoun

194[err] Cs [el(IﬂIHsN\ﬂ:BT &, iz, 392D<El,[89r7]4}3 (BH m]l) BM(IHJ-E) 18)47 QCHAd(4H,

0 3507 § iy 6 HmaMs ESYpvie 438 MEFTisohnsh Pasad or7emds Hoe 1oine 187"

et ) H f | NGFRROREQ AT redeigts 0, 72,65 113 15{3‘,“» 3638,

EXAMPLE 58 15

6- (4- (2- Ethvl)thiazol vl) met hyl oxy- 3- phenyl -7,8,9,10-tetrahvdro- (7, 10-

et hano)- 1.2.4-triazol o[ 3. 4- a] pht hal m&_&]ﬂ'ﬁﬁ&hl oride Thi s
conpoundv\i/}?s prepared using the procedure described in Exanpl e 35
Step b) h 4-chl or omet hyl - 2- et hyl t hi azol e bei ng used 20 instead of
[err]-bronmo- mal ph bt NeNRI '-hﬁ @hbRixvtne. d.10./tetra BPBes T 1 0Bt hans)-
168[err]C. [erT err err| 1.46 (/H m, 1.99 (4H,

m, 3.13 (2H, 1,2.4-tridzolol34- 66 (1H, s), 4.53 (1H, s), 5.67 (2H,
). 7. 42_ (1H ), 7’[‘13% cgmpound was prepared using the procedure described in

Example 35 Step b) with 2-chloromethylpyrazine (prepared by the
15  procedure of Jeronim et al., Chem. Ber., 1987, 120, 649-651) being used
instead of a-bromo-meta-toluonitrile. Data for the title compound: m.p. =
215°C. 'H NMR (360 MHz, CDCls) § 1.50 (4H, m), 1.94 (4H, m), 3.57 (1H,
s), 4.00 (1H, s), 5.65 (2H, s), 7.51 (3H, m), 8.38 (2H, d, J = 7.8 Hz), 8.63
(2H, m), 8.84 (1H, s); MS (ES*) m/e 385 [MH]*. Anal. Found C, 68.53; H,
20 5.24; N, 21.86. C22H20NsO requires C, 68.73; H, 5.24; N, 21.86%.

EXAMPLE 53

6-(2-(4.6-DimethylDpvridvlimethyloxy-3-phenyl-7,8,9.10-tetrahydro-(7,10-
25  ethano)-1,2.4-triazolo[3,4-ajphthalazine
This compound was prepared using the procedure described in

Example 1 Steps a), b), ¢) and d) with 2-hydroxymethyl-4,6-

dimethylpyridine (prepared in an analogous manner to the procedure of
Boekelheide and Linn, J. Am. Chem. Soc., 1954, 76, 1286) being used

30 instead of 2-pyridylcarbinol in Step d). Data for the title compound: m.p.
200°C. 'H NMR (3860 MHz, CDCl3) § 1.48 (4H, m), 1.93 (4H, m), 2.34 (3H,



m, 8.45 (2H, m; M5 (ES[err]) mle 418 [MH [err]. Anal. Found C, 59.66; H,

5. 32; N, 14.90. (err]J]Herr]Nerr]Os. HO. O0.5Herr]Orequires C,

59.67; H, 504 osdasd2% 25 PCTIOHIARI1 84659

6- (6- Chloro- -pyrlda2| nvl ) met hvl oxy- 3- pheﬁ?l' 7,8,9,10-tetrahydro- (7, 10-

et hano)-1.2.4-triazol of 3, 4- a] pht hal azi ne 30 Thi s conpound was

prepared using the procedure described in Exanpl e 35 Step b) vm'th
3- chl or onet hyl ( '93a b

- 88 - s 289 %HP%/?’(QE%%% 42 ) 555 (ZHr g?:edure g?s?er oni m et

al., Chem Ber(1H1&37.51.23H, ﬁ;gsasxzmmhmsmm) m/e 412MBERpd of
a-brono-neta-toluonitrile. Data for the title conpound: mp. =
206{err]C. [err]H NVMR (360 MHz, CDCl[err]) [err] 1.51 (4H, m, 1.94 (4H,

m, 3.51 (1H, s), 4.00 (1H, s); f3k4s), 7.51 (4H m), 7.67
(1H, d, J =8.8 Hz), 8.34 5 (2H, d, = . M5 (ES[err]) me 419
[MH [err]. sAnal. Found C, 62.95; H, 4 43 N, 19. 60
CerrJ]Herr]CINerr]Q O. 1H[err110 requires 62. 81; 4.60; N, 19.98%
EXAMPLE 60  18-Phenyl-6-(4-thiazolyDmethyloxy-7.8 9 10-tetrah dro- 7.10-ethanc)-1.2.4-

6- (2-1 m dazol y|l) rret!ht/jg ﬁg!li g net hvl phenyl )-7, 8,9, 10-tetrahvdro- (7, 10-
et hano) -1, 2, 4- | azi ne hydrochlorlde Thi s
conpound was prepar g%is gbmgohhe “cuspm%lawd dSHy iHefrocBdures dedexiadl i 1
Steps a), b), c¢) and d), ngt 4-toluic hydraglpg;le bei ng used I nst ead

of benzoyl hydEaam;dellnS&m;ﬁ)cM chndd d) (With @ hydnoxtigieshylthjazolg (prepared
th t yl]:2- h d t hyl |
%Sﬁ?ﬂenﬁ? ts% 28 RRIPRRRS t nbr, & B8 Bitceliie P BoPkdheidioani titpe fé/n 2
addi tional step
. gr ocr§ L fdey 7? f'lgggfi%éi%gq{se&tlﬁ&egh i ?ﬁﬂgldaﬁ-bg{ol%g Step

in 5N or'i'c aci n before evapo

recrystallisat ﬁan‘amm the titletdoapu/nel: hyb amtsaCe l}DmaRf(GBOtMéiz |G]D€13)
conmpound: mp. = 214[err]C ( decgz [err (H DMBO) [err]
1.42 (4H, m, &19616(44@ my) 1.89. (481, 8}43.8 (1315)1397(1 s), 566(2H s), 752

(4H, m), 8.46 (2H, d, J = 7.8 Hz), 8.88 (1H, s); MS (ES*) m/e 3950 [MH]*.
15 Anal. Found C, 64.71; H, 4.90; N, 17.88. C2:H9sNs0S requires C, 64.76; H,
4.91; N, 17.98%.

EXAMPLE 55

20  6-(2-(5.6-DimethyDpyridvl)methyloxy-3-phenyl-7.8.9,10-tetrahvdro-(7.10-
ethano)-1,2.4-triazolo[3.4-alphthalazine

This compound was prepared using the procedures described in

Example 1 Steps a), b), ¢) and d) with 2-hydroxymethyl-5,6-dimethyl-
pyridine (prepared as described in WO 93/21158) being used instead of 2-

25  pyridylcarbinol in Step d). Data for the title compound: m.p. = 250°C. 'H
NMR (360 MHz, CD3OD) 6 1.58 (4H, m), 2.10 (4H, m), 2.56 (3H, s), 2.84
(3H, s), 3.71 (1H, s), 3.83 (1H, s), 5.95 (2H, s), 7.75 (3H, m), 8.05 (1H, 4, J =
8.06 Hz), 8.39 (83H, m); MS (ES*) m/e 412 [MH]*. Anal. Found C, 62.62; H,
5.44; N, 14.39. CasH2sNs0.1.9HCl requires C, 62.46; H, 5.64; N, 14.53%.

30



(1H, s), 3.78 (1H, s), 5.86 (2H, s), 7.43 (2H, d, J= 8.1 Hz), 7.76 (2H s),

8.12 (2H, d, J = 2 Hz); M5 (ES[err]) me 387 [MH [err]. Anal. Found
C, 54.64; H, 5.72; N, 16.94. Cerr]Herr]Nerr]O 2HA. 1.5 H20
requires C, vodo@iBsss#, 5.60; N, 17. 288k 25 PCT/GBI7/01946
EXAMPLE 61 ’

6- (4- Hydr oxvnet hyl phenyl ) net hyl oxy- 3- phenyl -7, 8,9, 10-t et rahydro- (7, 10-

et hano)-1, 2,4-triazol o] 3, 4- a] pht hal azi ne 30 The title conpound was
prepared as part of a rapid anal ogue EXAMRILE 66 using the follow ng

met hodol ogy. To 4-hydroxynet hyl benzyl al cohol (200 WO 98/ 04559
PCT/ GB97/ 01946 ng) in a test tube with a ground glass joint seal ed

g 8% X etrahydro-(7,10-

with a septum 2 d
6- chl oro-3-phe§:@£ﬂ${%%c&h_:%?§%rg-t_ g By ydro-
[ 3, 4- a] pht hal agin3%0§-302 Atridddlo[3.4-albhibalavideohv@roctitoride 5 n ), fol | owed by
l'ithiumbis(trimethylsilTyl)amde 5 as a 1 nol solution in hexanes (0.5

m ). The réaction was stirred at room - tenperature for 18 hrs. TLC
showed conpl et e reagtj 3 ' re SN Yo WMl tgr (10
m ) and the pr®ci pi fare et WS T Sjopm)y i d&e red in
a vacuum gven %5 id300R 51]1&:2t@_\!d1%kﬁnie|ﬁ%ymJﬁh@tﬁﬂq%&@g@rimethz!s‘iﬁllﬂhoﬁIT- was
characteri zed by mass specironetry and HPLC, Ms (ES[err]) 10 me 413

[MH [err], HPL@etR@Mirhidazobsn an HP1090, using a Hi chrom S50DS2, 23cm

colum, flowrate of .1 mM./mn d 50%%cetonitri I E/E’H 3.5 sDhos hat e
buf fer as the nobi Ig‘hfﬁlg!%ﬁ‘?reo compounds was prepared in an analogous m L E

62 15 -[[2-(tri hvlsilylethoxylmethyl]-2-(hydroxymethyl)imidazole (see
6- (4- Hydr &)?ybu’foy})[[)2x3(/t-r-ql|%%eyn3s/l )-’}? 8, )9{?]10- t eyt]r atg%lr o-{7, 10¥e)t hano) -1, 2, 4-

triazol of 3. 4- aErhtdydb alffi, Step a). No attempThwas wadpdaseparate thegarad ¥sing t he
TR I T . LN e e e
conpound: M5 (;I)Exsclﬂcrt]t?po'ﬂ femoval of the silicon protecting group. Data for 1-[[2-
(trimethylsilyl)ethoxy]methyl]-4(5)-methyl-2-(hydroxymethyl)imidazole:
15 H NMR (250 MHz, CDCls) 5 0.00 (9H, s), 0.91 (2H, m), 2.18 and 2.25 (8H,
2 x s), 3.53 (2H, m), 3.53 (2H, m), 4.66 and 4.68 (2H, 2 x s), 5.30 and 5.33
(2H, 2 x ), 6.65 and 6.69 (1H, 2 x s); MS (ES*) m/e 243 [MH}*.

b) 6-(4-Methyl-2-imidazolymethyloxy-3-phenyl-7,8.9,10-tetrahvdro-
20 (7.10-ethano)-1,2.4-triazolo(3,4-alphthalazine hydrochloride

This compound was prepared using the procedure described in

Example 1 Steps a), b), ¢) and d) with the products from Example 56 a)
being used instead of 2-pyridylecarbinol in Step d). An additional step was
to take the product of Step d) and stir it at 50°C in 5 N hydrochloric acid
25 for 90 min before evaporation and recrystallisation from ethanol/ethyl
acetate. Data for the title compound: m.p. = 220°C (dec.). *H NMR (360
MHz, DMSO) & 1.43 (4H, m), 1.91 (4H, m), 2.29 (3H, s), 3.50 (1H, s), 3.77
(1H, s), 5.80 (2H, s), 7.43 (1H, s), 7.59 (3H, m), 8.28 (2H, m); MS (ES*) m/e
387 [MH]}*. Anal. Found C, 54.0; H, 6.0; N, 16.5. C22H22NsO.2HCL. 1.8H-0.
30 0.2C4HsO: requires C, 53.76; H, 5.78; N, 16.48%.



365 [MH [err], HPLC >99% (run on an HP1090, using a H chrom S50DS2,
23cm colum, flowrate of 1 m/mn and 50% acetonitrile/pH 3.5 phosphate

buffer as ”\‘%0@9}3&459 phase). 25 PCT/GBI/ANRL-E
63 6-CI'S - 87 -

/trans- (4- Hydr oxynet hyl cycl ohexyl ) nmet hyl oxy- 3- phenyl -7, 8, 9, 10-

tetrahydro- (7, 10-ethano)-1, 2,4-triazol o [ 3, 4-a] pht hal azi ne Thi s
conpound was prepared using the proce%g;@gqﬁgisged in 30 Exanple 61 with
ci s/trans-1, 4-di hydr oxynet hyl cycl ohex ed i nstead of

4- hydr oxymnet hyl benzyl al cohol. Data for the title conpound: WO

98/ 04559 o PCT/ GB97/01946
HP1090, using . Hi o) 23cm col umm, fI ow rate of 1 rri / m n and
50% acet oi#ﬁ%%ﬁ%buffer as the nobile phase). 5
EXAMPLE 64

6- ( 3- Hydroxsymet hyl pkrlrekﬁillc?xrlrlgto ﬁ?d&?s gregﬁerﬁglusm%the Rﬁoqtecel%l F% ?/s nbe(c%mlo-

et hano) - 1. 2. 4Hxamaplel 3§ Step b withhédchkiromethylpyrimidine (fwepacedbyihd was

prepared using the procedqure descrjb in_10 le 61 with
by oxymot hy PBaseApreaR SBHINIDE Hly Glen. Hiss AT oL20, 640 S50 being wsed

hydr oxynet hyl ben ti ESLerr nm e
513 M Cert] . SprpaREoBime PRl coioditils: ' Dafh AR TRALNS eiFabiRao b =
23cm col um, fI at a v t thd | ) e
buffer as the r]fg\glocl:e glhggv(lag (B{;LQ%MHZ' CHIRPS 3% M, rh), OB YHH, EJ)pB%EQAq’EPLE
65 10  s), 4.01 (1H, s), 558(2H s), 7.49 (4H, m), 833(2H d, J=7.8 Hz), 8.81
6-(1-Methyl-1,2, 4-triazol - %{ )ﬁééoxyB henvl -7, 8. 9. 10- t et r ahydr o-
(1H, m), 9.26 (1 (ES*) m/e 385 [MH]* 'Anal. Found C, 68.64; H,

5.29; N, 21.58. C22H20NgO requires C, 68.73; H, 5.24; N, 21.86%.

EXAMPLE 58
15

6-(4-(2-EthyDthiazolvl)methyloxv-3-phenyl-7.8.9.10-tetrahydro-(7,10-
ethano)-1,2.4-triazolo[3.4-a]phthalazine hydrochloride

This compound was prepared using the procedure described in

Example 35 Step b) with 4-chloromethyl-2-ethylthiazole being used

20 instead of a-bromo-meta-toluonitrile. Data for the title compound: m.p. =
168°C. 1H NMR (360 MHz, CDCla) 6 1.46 (7H, m), 1.99 (4H, m), 3.13 (2H,
t, J = 7.6 Hz), 3.66 (1H, s), 4.53 (1H, s), 5.67 (2H, s), 7.42 (1H, s), 7.62 (3H,
m), 8.45 (2H, m); MS (ES*) m/e 418 [MH]*. Anal. Found C, 59.66; H, 5.32;
N, 14.90. C23H23N50S. HCL 0.5H20 requires C, 59.67; H, 5.44, 15.12%.

25
EXAMPLE 59
ethano)-1,2 4-triazolo[3.4-alphthalazine
30 This compound was prepared using the procedure described in

Example 35 Step b) with 3-chloromethyl-6-chloro-pyridazine (prepared by



(7,10-ethano)-1, 2,4-triazol o[ 3. 4- a] pht hal azi ne 20 Thi s conmpound was

prepared using the procedures described in Exanple 1 Steps a), b), c¢)
and d) with (1-nmethyl-1H1,2,4-triazol-3-yl)- met hanol (prepared using
the conditi W9%Iets8Y i bed in EP-A-421210) | ng used i nsPEEGBIT/01946
2-pyridylcarbinol in Step d). Data for thé®title conpound: mp. =

237[err]C. Jerr]H NWR (360 MHz, CDCl[err]) [err] 1.47 (4H, m, 1.88 (4H,
m, 25 3.51 (1H, s), 3.96 (4H, s), 5.54 (2H, s), 7.50 (3H, m, 8.07 (1H,
s), 8.52 (2H, the protedvreofielohin et &B, CReincBe)), 1987, 386, 649465¢) beingigdd

Found C, 64.90; H, 5.38; N, 25.18. C[errggl err] N err]Oreqwres C,
65.10: H 5. 4gnsWad2qf & brgmo-meta-toluamptxile. oRgtm for the tltle compound: m.p. =
91

EXAVPLE 66 206°C. H I\H&H(gg87l<4%9%013) 8 1.51 (4H, m), 1.94 (4H, m), 3.51 (1H,

6- (2- Met hyl - r 9,,.0 r,o-
(7,10-et hano) é.OQ (Itllﬁz% $B?§é§e%‘|§hﬁgﬁ’zweﬁég dHBd Jl-,-ﬁ@i{z%%&nd was
prepared usin DG HASMY@ESH) bed 419 + t b), c)
and d) vmtbti gzIrrrPé?hglr-Zl—l-l 4-tri a‘gol 3-1 IMH]", %m@% §(g?:3£}{ed usi ng
t he conditi onst d&;sNr 1B&d. |G:2EBC&N4@1911£1-}20 requirgeCn§2183e ., 160N 16{98%.
2-pyridylcarbinol in Step d). Data for the title conpound: mp. =
270[err]C. [err]H NVR (360 MHz, CDCl[err]) [err] 1.46 (4H, m, 1.93 10

(4H, m), 3.45 (IH s), 3.96 (3H s), ExaMPiE ed) 5 62 (2H s), 7.52 (3H,
n, 7.94 (1H, s), 8.39 (2H, d, J =78 Hz), M5 (ES[err]) me 388

[MH [err]. Anal. Found C, 65.40; H, 5.47; N, 25. 29

. 0,
Cerr] H efsINer 10, tequifes |G\ 65,1 o N3P o 15

methvioxy-3-

hylphenyl)-7.8 .
3- Phenyl - 6- ( 3 | i chvl L) 7,8, 9, 10-
AP s EhOP1 PN RN 2% £k YR 188¥e . 8. 9, 1 )
3- Cycl opr opyl net hyI’Ehuﬁ-cBntWrﬂxwaepfaﬁarpdrusﬁnglehe procedure desdibebii um

hydr oxi de (5.2 g, nol ) was _ground powder
Example 1 Steps a), b), ¢) and d), w1th 4 toluic hydrazide being used

instead of benzoyl hydrazine in Step c), and 1-[[2-(trimethylsilyl)-

15  ethoxy]methyl]-2-(hydroxymethyl)imidazole (prepared as described in
Example 47, Step a) being used instead of 2-pyridylcarbinol in Step d). An
additional step was to take the product of Step d) and stir it at 50°Cin 5 N
hydrochloric acid for 90 min before evaporation and recrystallisation from

" ethanol/ethyl] acetate. Data for the title compound: m.p. = 214°C (dec.). !

20 NMR (360 MHz, DMSO) & 1.42 (4H, m), 1.91 (4H, m), 2.43 (3H, s), 3.51
(1H, s), 3.78 (1H, s), 5.86 (2H, s), 7.43 (2H, d, J = 8.1 Hz), 7.76 (2H, s), 8.12
(2H, d, J = 8.2 Hz) ; MS (ES*) m/e 387 [MH]*. Anal. Found C, 54.64: H,
5.72; N, 16.94. C22H22NegO. 2HCI. 1.5 H20 requires C, 54.33; H, 5.60; N,
17.28%. |

25

EXAMPLE 61

6-(4-Hyvdroxvmethviphenvl)methyloxy-3-phenyl-7.8.9,10-tetrahydro-(7.10-
ethano)-1,2.4-triazolo[3.4-alphthalazine
30 The title compound was prepared as part of a rapid analogue library

using the following methodology. To 4-hydroxymethylbenzyl alcohol (200



under nitrogen, added to DMSO (30 m) and stirred for 20 m n under
nitrogen at roomtenperature. The m xture was cooled to O[err]C and

3- hydr oxy- 2- hédrox%& thyl pyridine hydrochloride (5.0 g, 0.O03c¥8bnvoss 25
added. The sV s stirred at OC for 1-I8%efore the addition of

cycl opropyl net hyI bromde (3.01 m, 4.2 g, 0.031 nol). The m xture was
allowed to warmto roomterrperature and stirred under nitrogen

i ght . i ded h | Lut |
aci difed to pPeRA FPIRIDEHDA eloniceleas igint wrled ek et fhdeed a0
w th dichlor onﬁi&ag@%%m msbluthﬁ%fs RH10x6-bhddy1v, BB, 304k tiahydro-

hydr oxi de sol uti1on d washed again with dichl ororret hane (3 x 100
WD .98/ 04559  (7,10-ethano)-1,2,4-triazolo[3,4-ajphthalazine (50 mg) in

\Ex)ecrr/eGEgZﬂ/)?ﬁggG 'methylﬁgmlq.ﬁ-r?ﬁ&% 2 b((:) egyergtf I onhwze segﬁgg tr a ti on
chloride s l ut hgi} { b0l solutlén l‘g%e%)xgs gb OVI‘He {&gﬂgﬁoxy gﬁ.txfﬁ % B

concentr at acuo to clo ropyl met

pyridine as a terhbebatrue f§@|18d1r35 TLC ahé@ea)conipewe]ﬂdam(azmsd\m mixture
CDCl[err]) [err] 0.35 (2H m, 0.65 3.85 (2H,

. 1.26 1H, m),

d, J= 6.8 Hz), wasyPyred inke water ﬂ107mlzﬂin£§ prqclnéatezfqrmﬁfd wasrpsolasquy(ZH
MG (ES 180 o : :

3 bheny! -6 (5. ELEPUEPAHA HECHURGVacugm, e Y8R, ioisid the tjtlp pomgpound

tetrahvdro- (7, {48 aid)anelwds ehataltdrized OF absappétrbletst asd HPLC MS (ESThi s

conpound was prepared usi ngﬂt he procedure described in mple 1 °
t

St e_pz_ a), ] 19), o/eaid MHIL, ; P@Ccy%%dggmm? HB108Q, »sing a chhy‘@moxynet h]}/I
ri di ne being u nsi ea ri in or
ItoKe title corrg§r§§§9$#n %‘I‘Icm 9 ‘BmPeﬁ ?ﬁ 'Pp W%xk@%%

[err] 15 Bﬁoéﬁlﬁéssf‘%gf?r%?5%3?20,?,9’901’“&537 (1H m, 1.47 (44 n), 1.88

(4H, m 3.50 , d, = 6.7 Hz) 3.96 (1H, s), 5.67
(2H, s), 7.26 (2H, m, 7.47(3H m, 8.22 (1H, m, 8.46 (2H, d, J =
6.6 Hz); M5 (ES[err]) me 454 @géﬂﬁg% 62Found C, 71.43; H, 5.98;
N, 15.39. (err]J]Herr]Nerr](err] re 71.50; H, 6.00; N,
15.44% 20,4 EXAMPLE 68

6-(4-Hydroxvbutyloxy-3-phenyl-7,8.9,10-tetrahvdro-(7, 10-ethano)-1.2 4-
triazolo[3.4-a]lphthalazine

This compound was prepared using the procedure described in

Example 61 with 1,4-dihydroxybutane being used instead of 4-
20 hydroxymethylbenzyl alcohol. Data for the title compound: MS (ES*) m/e

365 [MH]*, HPL.C >99% (run on an HP1090, using a Hichrom S50DS2,
23cm column, flow rate of 1 ml/min and 50% acetonitrile/pH 3.5 phosphate

buffer as the mobile phase).

25 EXAMPLE 63

6-cis/trans-(4-Hydroxymethvleyclohexyl)methyloxv-3-phenvyl-7,8,9,10-
tetrahvdro-(7,10-ethano)-1.2 4-triazolo[3.4-alJphthalazine

This compound was prepared using the procedure described in

30 Example 61 with cis/trans-1,4-dihydroxymethylcyclohexane being used
instead of 4-hydroxymethylbenzyl alcohol. Data for the title compound:



3- Phenyl - 6- ( 3- et hoxy- 2- pvri dyl ) met hyl oxy-7, 8, 9, 10-t et rahydro- (7, 10-
ethano)- 1, 2,4-triazol o[ 3, 4-a] pht hal azi ne 25 WO 98/ 04559

- 93- PCT/ GB97/ 01946 a) 3- Et hoxy- 2- hydr oxynet hyl
pyridine wo9sm4559 This conpound was prgpared using the pPET/EBIF/B1946
described in - Exanpl e 67 Step a), with”iodoet hane bei ng used i nstead
of cycl opropyl nethyl bromde. [err]H NVR (250 MHz, CDCl[err]) [err]
1.44 (3H, t, 5 J=7.0 Hz), 4.06 (2H, q, J=7.0 Hz), 4.75 (2H, s), 7.16

(2H, m, 8.14 MBLESY);m/e 419 [MH]t,HIPEC $2%dml 15% (rivhiohesn HHP1090, usinph
3- Phenyl - 6- ( 3- et hoxy- 2- pyri dyl ) met hyl oxy-7, 8, 9, 10-t et r ahydr,q- (,7, 10-
et hano)- 1.2. 4H@¢hrazbSéE>§?&2 A3sm pelumpn,flow gate of 1 mMminapd B0%tind was

prepared using the prec i ' Steps a), b), c)
and d) with 3-%%%85%&@9@%?%@%@%?%9%&8f’ﬁethe "Bﬁ%ﬁ%’%")med i nst ead of
2-pyridylcarbinol in step d). Data for the title conpound: mp. = 230
[err]C. [err]H NWR (360 IVHz, CDCl[errIE Ierr! 1.38 (3H, t, J=7 Hz),
1.44 (4H, &, 1.88 (4H, m, 3.50 (1H, ), 3.96 (1H, t, J=2.6 15
Hz), 4.10 (2H, g, J=6.9 Hz), 5.64 (2H, s), 7.26 (2H m, 7.49 (3H m, 8.23
(1H, m, 8.45 (2H, m; Ms (ES[err]) me 428 [MH [err]. Anal. Found C

Lo-goég!i N 16 8. 13Riroy it h¢ibheflyBint dthly iyl Nbseh Y @6 h oltetiiHvaSo 7, 160- 24
\ . ; , . 0

6- ( 6- Met hyl pyrethiamo?-1y2 ¥rtwidrelad ] v-Slphhkalalzive 2, 4-t ri azol o[ 3, 4-

al pht hal azi ne Thisagompgﬁrfc‘f %ta%’%}régépeﬂ ﬁgihrgr%g%rgg’ercitg‘uh%scribed in

10 Example 61 with 3-hydroxymethylbenzyl alcohol being used instead of 4-
hydroxymethylbenzyl alcohol. Data for the title compound: MS (ES*) m/e
413 [MH]*, HPLC >99% (run on an HP1090, using a Hichrom S50DS2,
23cm column, flow rate of 1 ml/min and 50% acetonitrile/pH 3.5 phosphate
buffer as the mobile phase).

15

EXAMPLE 65

6-(1-Methyl-1,2 4-triazol-3-yl)methyloxv-3-phenvl-7,8,9,10-tetrahydro-
(7,10-ethano)-1,2,4-triazolo{3.4-a]Jphthalazine

20 This compound was prepared using the procedures described in
Example 1 Steps a), b), ¢) and d) with (1-methyl-1H-1,2,4-triazol-3-yl)-
methanol (prepared using the conditions described in EP-A-421210) being
used instead of 2-pyridylcarbinol in Step d). Data for the title compound:
m.p. = 237°C. 'H NMR (360 MHz, CDCls) § 1.47 (4H, m), 1.88 (4H, m),

25  3.51 (1H, s), 3.96 (4H, s), 5.54 (2H, s), 7.50 (3H, m), 8.07 (1H, s), 8.52 (2H,
d, J = 7.8 Hz); MS (ES*) m/e 388 [MH]*. Anal. Found C, 64.90; H, 5.38; N,
25.18. C2:H21N70 requires C, 65.10; H, 5.46; N, 23.51%.



25 Acetic anhydride (23m) was heated to 110C and 2, 6-1uti di ne- N

oxi de (20g) was added dropw se over 1 hour. The solution was heated at
110[err] C W&S’sfg%é{? hours. After cooling, the crude m xture peg/dHoShidsbed to
yield 2- oxyrret hyl - 6- met hyl pyri dBide (18.4qg, b p. 110-120C @

15mHg) . WD 98/ 04559 94 -

PCT/ GB97/ 01946 b) 2- Hydr oxynet hyl - 6- net hyl pyr| di ne

2- Acet oxynet hyl - 6- net hyl pyri di ne (59&D¥§@gg£§g—§to sat ur at ed

hydrochl oric acid in nethanol (250m y addi ng 25m of acetyl
chloride to 225mlL of nethanol). The reaction m xture was stirred at room 5
tenperature for 18 hours. The sol vent was renpved under vacuum and t he
resi due was dbd2elMet ; phinetbylok®Byp henwid7.18:9.0 Bctepratiyd

e .cqmbi ned organic |ayers were

alpnthalgziBeo 1)), filtered and

t t 250
10 " M e‘*ca‘élﬁ'effﬁmf ‘ﬁ?“%ﬁﬁ%?’éﬁ%ﬁ%e"?% e piceeliiiop diicpipea BT (50
(2H, d, Exaniple)l Stepea)( BYlc) and iy fwithid2-methyl-2HQ)2, 4-tnazol-3-
1- Chl or 0- 4- hydr azi nopht hal azi ne hydrochl ori de a stirred
sol ution of hybmethasoh(prerered WgRE)he foBdHIRA d%SPMﬁ)mll‘;‘)P'A'éﬁlﬁéPbrr] C

tirred at popei e RER Ak BB oplilan SBRT: ek BhehE pile.co e

col lected by Edhpbahiom. ﬁrﬂzdﬂf@dIHﬂNMR‘(MMMEOCB’%% &imﬁﬁzﬂlﬂ%93
hydr azi nopht hal azi ne hydrochl ori de (14.69) [err] H N 250

[err] 10 4. &H(ﬁi-)i, 3MBS(LH, %),23.06 K3Hy b} )3.9F (T4, §}4 8, 62)(31-1 207.52 (BHdm)
GChIor03phe£1q\;1 triazolo[3 4-a

Sorut o o P15Ha ks e e GF douie 16 BB, h%n&mewma&jgwm* Angh0g) in
o oxan (220 )Foﬂ’ﬁﬁéd&eﬂolﬁ' 8t g«zgsﬁref% Mrlo3aubel s 10, 11, 54y, 0" de

(6.04m ). This nmXture was heate ours lJne

nitrogen. Aft®] 23091%ng the reaction mxture was concentrated under
vacuum and the solid obtained was collected by filtration, washed with
wat er and diethyl ether and dried under vacuum to yield the title

corrpound1 12.0g). [err]H NWR (250 MH%M 60 (3H, m, 8.00 (1H t,

J=8. 4Hz) ,*98.19 (1H, t, J=8.4Hz), 8.3% =B, 61 (1H, d, J=6.3Hz). 30
3-Phenvl-6-(3-cyclopropylmethyvloxy-2-pyridvl)methyloxy-7.8.9,10-
tetrahydro-(7,10-ethano)-1,2 4-triazolof3,4-alphthalazine

20 a) 3-Cyclopropylmethvloxy-2-hydroxvmethyl pyridine
Potassium hydroxide (5.2 g, 0.093 mol) was ground to a powder

under nitrogen, added to DMSO (30 ml) and stirred for 20 min under
nitrogen at room temperature. The mixture was cooled to 0°C and
3-hydroxy-2-hydroxymethyl pyridine hydrochloride (5.0 g, 0.031 mol) was

25  added. The slurry was stirred at 0°C for 1 h before the addition of
cyclopropylmethyl bromide (3.01 ml, 4.2 g, 0.031 mol). The mixture was
allowed to warm to room temperature and stirred under nitrogen
overnight. Water (100 ml) was added, and the resultant solution was
acidified to pH 1 with hydrochloric acid (5 N). The sclution was washed

30  with dichloromethane (3 x 100 ml), basified to pH 14 with sodium
hydroxide solution (4 N), and washed again with dichloromethane (3 x 100



WD 98/ 04559 - 95 - PCT/ GB97/ 01946

e) 6- (6- Met hyl pyri di n-2-yl ) met hyl oxy- 3- phenyl -1, 2, 4-tri azol o[ 3, 4-

al pht hal azi ne To a solution of 2-hydroxynethyl-6-nmethyl pyridine
(Exanpl e 6WO9/45§9art b, 0.5g), in anhyc_i%gus di met hyl f or manP@UGBYUH6 under
nitrogen was 5 added sodi um hydride (I07ng of 60%in oil) and the
reacti on m xture was stirred at roomtenperature for 0.5 hours. To
this m xture was added 6-

chl or o- 3- phem}).- The, organiclayers Bom thesrdoadeezitractidixeerd eoBbigped,t d,

R e
Nter aryi ng* 100 ) e B ARRRedi R A YISO Al dedd W o i 0

gi ve the rquidyelbpropylmwmmqt 2:\Hydebxyvaetliyl @y idink lassedafid Bmvanrﬁionuure of
ethyl acetate and ane to give the title conpound 210n1::{%6
5. 65

186- 187[ &r r] €3.40 @+ Hﬁm(?é% z, CDQp}d ﬂﬁs@ﬂ[m}rqﬁ‘;z(
Vs i 1 Cgynty s @t A s 6s My g vre 07 gHR w708 GE il

8.30 (3H, ES[err me 368 err
Anal . (Foung) %’, 837%’(211#1-@4@?‘3%@1)80 T d [err] }-I% err]NJerr] O H% g/lr_ur][o b
requires C, 71.22; H 4.73; N, 18.88% 20

EXAVPLE 70
6- (1- Met hyl -

h)_'_ , : e 1] &) IhIHLE Q a R 1 : s % > a b\
b pyr'i dagl Nererrahygro q,m.gengn@%, Qy, gg%%a@a%@;&%;mgg% yield using a
sim | ar "proc ep d, but using
(1-methyl -1 H 1, 2, Fhis compohhd azay plaszalrédrﬁbhagmie ﬁﬂfceaafeedemlht@slelrl bed in
Exanpl e 65) | nst ead of 2- ridylcarbinol. In this case the reaction

m xture was BaxempledhStenscambbe) ahd d) Wﬁh&cmrépﬁlmeﬁk%@%& -- WI th

saturated aq us Na e | ers
The aqueous. PgtPofReIORENE bRk bibd (epender 2 BRI MebBindlan' Sp
conbi ned or gpaits fexth@ecitk ovdipowid: ef.p( MaZIFT. aHONMR (36@NEHG) @mts) a
vacuo. The residue was purified by flash chronat ography
- 15 0.28 (2H, m), 0.53 (2H, m), 1.17 (1H, m), 1.47 (4H, m), 1.88 (4H, m) 3.50

(1H, s), 3.88 (2H, d, J = 6.7 Hz}, 3.96 (1H, s), 5.67 (2H, s), 7.26 (2H, m),

7.47 (8H, m), 8.22 (1H, m), 8.46 (2H, d, J = 6.6 Hz); MS (ES*) m/e 454

[MH]*. Anal. Found C, 71.43; H, 5.98; N, 15.39. Cz27H27NsO2 requires C,

" 71.50; H, 6.00; N, 15.44%.

20

EXAMPLE 68

3-Phenyl-6-(3-ethoxy-2-pyridyl)methyloxy-7,8,9.10-tetrahydro-(7.10-
ethano)-1.2 4-triazolo{3.4-alphthalazine
25



WD 98/ 04559 - 96 -

PCT/ GB97/ 01946 (silica gel, 2% MeOH CH err]C[err]), and
recrystalli s&g’z‘% Et OAc-CH[err]Cl[err]. Data for the pé&ticRero1os
conmpound: np - [err]C, 1H NMR (360 MHz93€DCl [err]) [err] 3.92

(3H, s), 5.61°(2H, s), 7.45-7.59 (6H, n), 7.68 (2H, dd, J= 7.9, J'=1.6
Hz), 8.03 (1H, s), 8.05 (1H, s), 8.55 (2H, m: M (ES[err]) me 384

[MH [err]. Anal ) 5 i d66.05't Hl 4..34: N, 25.68.

Cerr]Herr]N o0 YOSy, Pyrigiie N, 25.57%

EXAMPLE 71 10 This com?ound was prepared using the procedure described in
6-(2-Methyl -2H 1, 2,4-triazol - 3-yl methoxy) - 3, 7-di phenyl -1, 2, 4-tri1 azol o[ 4, 3-
b] pyri dazi ne Example 67 Stghia), withpiodoethene hrinp ased insted@%fyi el d using a

T Bmns i oS KR S RSt £ e 1
compound: 1B 165 bREe, £08 G, BT IR AT CH D! (s eehdt). & 141 m)
3.74 (3H, s), SVB(HSYmA)154/[MIEY. 61 (8H m, 7.90 (1H, s), 8. 08

(1H, s), 8.42 (2H, m; Ms (ES[err]) me 384 [MH[err]. Anal. Found C
63. 70; H 4.45; N, 24.59. (Jerr]J]Herr]Nerr]O O0.7Herr]Orequires C,

. . 0,
g?(AE/gi_EH%ZA 68’b)N’ - n% - 7 /eo %0 -pyridvimethvloxy-7.8.9.10-tetrahydro-(7.10-

1.2.4-triazol - ?a}ihﬁh_g%’_!p@q_)&i]azglggg U4 1heh Aadins b] pvri dazine 25°
a) [ 2- (2- (Trimet hyl siTanyl ) et hoxynet hyl ) - 1,2,4-triazol - 3-

yl ] met hanolQ This coirf{diind Wak prtpated hsinyg the phooedwre ldgkdribddtin 1, 2,
4-triazole (6.57 i repared as_descri bed by Fugina et al.,
Het elr oéycl eg, @ga)zpplyoés\gé]% aigg, ¢) and d) with 3-etho;¥y-2-h%rdroxymethyl pyridine

being used instead of 2-pyridylcarbinol in step d). Data for the title
compound: m.p. = 230 °C. 'H NMR (360 MHz, CDCl3) 6 1.38 (3H, t, J=7
Hz), 1.44 (4H, m), 1.88 (4H, m), 3.50 (1H, t, J=2.6 Hz), 3.96 (1H, t, J=2.6

15  Hz), 4.10 (2H, q, J=6.9 Hz), 5.64 (2H, s), 7.26 (2H, m), 7.49 (3H, m), 8.23
(1H, m), 8.45 (2H, m); MS (ES*) m/e 428 [MH}*. Anal. Found C, 70.50; H,
5.93; N, 16.41. Ca5H2sN502 requires C, 70.24; H, 5.89; N, 16.38%.

EXAMPLE 69
20
6-(6-Methvlpvridin-2-vl)methvloxy-3-phenvl-1.2 4-triazolo[3.4-

alphthalazine

a) 2-Acetoxymethyl-6-methylpyridine
25 . Acetic anhydride (23ml) was heated to 110°C and 2,6-lutidine-N-

oxide (20g) was added dropwise over 1 hour. The solution was heated at
110°C for five hours. After cooling, the crude mixture was distilled to yield
2-acetoxymethyl-6-methylpyridine (18.4g, b.p. 110-120°C @ 15mmHg).



30 dissolved in THF (110 ml) and cooled to -70[err] C whereupon

butyl I'ithium (23.12 M of a 1.6 Msolution in hexane) was added
dropwi se over 15 WO 98/ 04559 - 97 -

PCT/ GB97/ 0 \9&®8/04559 m nut es keepi ng tgg tenperature at POIJGRYTIOEI6Aft er
1 hour DVF (2.4 m, 1 mol eq) was added and the reaction mxture was
allowed to warmto Of[err]C over 30 m nutes. Saturated anmmoni um
chloride solution (300 mM) was added and the m xture was extracted

with ethyl ack}at egmmﬂhﬁﬂmmmi_d_@m c layer was dried
Na[err]SOerr]), fi]Jtered and.c ated i acuo e,a clear
f)i I [(6.]59)q. Th%)s O{Z]I‘A%ngmg l'\fg’ ﬂy HIBI %/)1‘255 ﬁhaegﬁgsat&la\éegodl um
bor ohydri de (f %Bﬁ}u}a 'me:ﬂlztﬂﬁfbl?ﬁ' ggf-éd BYadd agﬂﬂofacetyl

m nutes. Afte e solvent was I‘EITDVE er vacuum

resi due was p&ﬂhri‘djewbazmﬁt sfmothedady. The rahdtmndnﬂtmjal waosHirfeingt fobm 10
100 mM). The conbi ned organlc | ayers were washed with brine (1 x 30 m)
and dri ed5( Natesppgraduse for) 18 hours The splyend wasHemaved wrderavaraum agid/e a

| |
0. 256 ot hano! the YR VRS BRI & i RS GHOARRE P lantd lafhel Srishd o
conmpound (5 géodiﬁm?‘hgdroxldé ls@laarndﬁ 43 x Beﬁﬂ} HTNM&: Msﬁ?%ar@ﬂ)[éi%rv}ére[ err]
0.00 (9H, s), 0.9 63 (2H

4.87 (2H, s),washed (vmbb bmn%()l x QOQsﬂ)( Then si)nedmssm)Hﬁltered and) . b)
3. 7-Di pheny

triazol-3-yl L%Y%%?}eq&ﬁg}fet e{élfépér[ae V%)°§f‘g€ aaﬁh‘?@ﬁé 1H]N1%ﬁ€%§%

conpound 1gas RIFRACPHEILNSE DG4t (BE, &5@3@%13%6?%@2?34 $N7.04 (ZH Bxanple 2 a),
b), c) and d) with thé product from Example 72 a) being used I nst ead

of 2-pyridyl cde=RiTHt), 7[5F (TH] INVR7(38). MHz, CDCI[err]) [err] 0.00 (9H, s),
0.83 (2H, t, J = 8.2 Hz), 3.55 (2H, t, J = 8.2 Hz), 5.46 (2H, s), 5.78 (2H,
s), 7.55- 7 68 (8H m), 8.00 (1H, s), 8.15 (1H, s), 8.45 (2H, d, J=7.8
Hz). 25

3. 7.Di phenyl - %)(2 1:Chloye-d:-hydrazinophthajazine hydrochloride ./ ) o1 4, 3.

b] pyri dazi ne To a st1rred solution of hydrazine hydrate (40ml) in ethanol (120m1l)

15 at 80°C was added 1,4-dichlorophthalazine (20g). This reaction mixture
was stirred at 80°C for 0.5 hours, then left to cool and the product was
collected by filtration and dried under vacuum to give 1-chloro-4-
hydrazinophthalazine hydrochloride (14.6g). 'H NMR (250 MHz, DMSO) &
4.64 (2H, vbs), 7.2 (1H, vbs), 7.92 (4H, bm).

20
d) 6-Chloro-3-phenyl-1.2.4-triazolo[3.4-a]phthalazine

To a solution of 1-chloro-4-hydrazinophthalazine hydrochloride

(10g) in dioxan (220ml) was added triethylamine (7.24ml) and benzoyl
chloride (6.04ml). This mixture was heated at reflux for 8 hours under
25  nitrogen. After cooling the reaction mixture was concentrated under
vacuum and the solid obtained was collected by filtration, washed with
water and diethyl ether and dried under vacuum, to yield the title
compound (12.0g). 'TH NMR (250 MHz, DMSO) & 7.60 (3H, m), 8.00 (1H, t,
=8.4Hz), 8.19 (1H, t, J=8.4Hz), 8.31 (8H, m), 8.61 (1H, d, J=6.3Hz).
30



The product from Exanple 72 Step b) (0.68 g) was suspended in et hanol
(10 M) with 2 N hydrochloric acid (21 m) and heated at 65[err]C for 30

5.5 h. Satur di um car bonate sol ution was added dropw 5$c’=l‘{:éﬁd7/oi’946
solid preci ﬁggg‘%%and this was collected-89-filtration and washed several

WO 98/ 04559 - - 98-
PCT/ GB97/ 01946 times with water in the sinter funnel. The solid was
recrystallised_{ro | ORI BCh B h 445 4,

mp. = 248[err]C). et 61 (2H,
s), 7.48-7.63 ARjhthalazige44-7.77 (2H, m, 8.40 (4H, ), 14.13 (1H, br
s); M5 (ES[err]) me 370 [I\/.H][err& Anal . Found C,, 5 . 65.02; H _4.04; N,
26.-35. ([ err] H er r] fpexr sqlatiorgdi2-bydroxysewtbyl-61methyipyrifine xample 67
EXAMPLE 73 10 . . - : .

6- ( 2- Vet hyl - 2HPRE: PO 8L 40 AR ARRYS fimethylformamide;(20my) pader gitrogen was

pyri dazines  addedbodiudn hidEid@N@0Yhrg Jf 602 4n loil) and!thlededctibihixdazé id one
To a solution of 6-chloro-3,7-diphenyl-1,2,4-triazol o[ 4, 3-b] pyri dazi ne 15

o I o e e el L N e
sol ution was E@Péﬁ%aﬁ%?ﬁfl%g% H?azf).laagﬂﬁfﬂ%é?bszti?? %ﬁﬁﬁmﬂ‘gﬁétﬂ%ﬁl 'y, The
Partit;oned besaoE) SHRLER Siuith ALURAR 1 BO-CTUFRE hEILI AfR Sogling

aqueous | ayer #essélvent acistieidovddwirideryabhiagt)emdstidGresidne washdissdived sn
ca. 3. The resulting precipitat?ds lid s collected hy filtrati . washed

with wat el0 t héwhﬁ@%@,}la&ﬁﬁgﬁ )e%F"_ w _lYWﬂ@tw ateE and bongi Adter &%ng
(929 of the t ek WG ¥alitérelUdHevdgtiratdd MVRVeIR Motiredl 7] -

product which was recrystallised from a mixture of ethyl acetate and
hexane to give the title compound (210mg, m.p. 186-187°C). 1H NMR (360
MHz, DMSO) & 2.52 (3H, s), 5.65 (2H, s), 7.25 (1H, d, J=7.7THz), 7.49 (1H,

15 d, J=7.7Hz), 7.58 (3H, m), 7.76 (1H, t, J=7.7THz), 7.94 (1H, t, J=7.6Hz),
8.08 (1H, t, J=7.7THz), 8.30 (8H, m), 8.58 (1H, d, J=7.6Hz); MS (ES*) m/e
368 [MH]*. Anal. Found C, 71.32; H, 4.44; N, 18.53. C22H17N50. H20
requires C, 71.22; H, 4.73; N, 18.88%.

20

blpvridazine

This compound was prepared in 82% yield using a similar procedure

25  to that described in Example 2, Step d, but using (1-methyl-1H-1,2,4-

triazol-3-yl)methanol (prepared as described in Example 65) instead of 2-
pyridylcarbinol. In this case the reaction mixture was partitioned between
water and ethyl acetate with saturated aqueous NaCl added to aid in the
separation of the layers. The aqueous layer was further extracted with

30  ethyl acetate, and the combined organic extracts were dried (Na2SOy) and

evaporated in vacuo. The residue was purified by flash chromatography



DVSO) [err] 7.47-7.63 (6H, m), 7.71 (2H, dd, J = 8.0, J = 1.8 Hz), 8.31
(1H, s), 25 8.46 (2H, m, 12.80 (1H, br s); M5 (ES[err]) me 289
[MH [err]. b)

6- (2- Met hy| WEX98t0¢859azol - 5- yl met hoxy) - 3, 7- djgohenyl - 1, 2, 4- PCT/GB97/01946
triazol o[ 4, 3-b] pyri dazi ne To the product from Exanple 73, Step
a (0.15 g, 0.52 mmol) in 30 anhydrous DVF (5 ml) was added sodi um hydri de
(60% di spersion in oil, 31.2 ng, 0.780 mml) and the m xture was

stirred under (silica @gbr2% MeQ8H{H2Cl2), and werr98t0lisédfrom EtOAc-CH:Cl..

- 99 - ..+ PCT/ GB97/019 4 ]

then at 80[ er Hatr0F the fitlfromBoyRd; mR429 2%?7%\/&'#%%%8%1{22@9&3&%”
lution of 5 t hy | =2 . -

Chem  Bor ., 1872 OSB! BT GRESTY A SO 50 Y ST S b= o

(4 m) was adBes), 8108 (N &) 3.06r(@HVay, 856 (2H] mdt MOMSHaRRESSL pVEIMNASR]. 5
nitrogen for 1.5 h, then at SO‘Ji:rr]Cfor 17 h. The m xture was then
partitiondd b&ouadCi6686; Hzd.24;)Nabl 68t OyiHabeOatequirts Gyi§5.79hH, dgtzous

| ayer was furwec;f)g?gracted with ethyl acetate (9 x 40 m) and the

conbi ned or ganl’ acts were dried (MgSQ err]), and evaporated in vacuo.
The residue was recrystallised fromEtOQAc-CH err]C[err]-MeOH to afford
0.1002 10 g (50% of the title conpound as a white solid: np

228-233[err] C, 1H NWR (360 VHEXAMPIE 71) [err] 4.36 (3H s), 5.79
(2H, s), 7.47-7.60 (8H, m, 8.07 (1H, s), 8.48 (2H, m; M (ES[err])
me 385 [MH [err]. Anal. Found C 62.01; H 4.13; N, 28.92. '
%e”l H ey ] Np&ar 30 9410 A% 23,108 /0

3, 7- D phenyl - bidwrigazingl - 2H 1, 2, 4-tri azol - 3-yl met hoxy) -1, 2, 4-tri azol of 4, 3-
b] pyri dazi ne 20 a) 3- aad i ) ) ..
5-(tert-Butyl di met AyPSCPRRYIBL RS Prapared in 404 vield wsingsa similar procedure

to that described in Example 2, Step d, but using (2-methyl-2H-1,2,4-
triazol-3-yl)methanol (prepared as described in Example 66) instead of 2-

15  pyridylcarbinol. Data for the title compound: mp 198-202°C; 'H NMR (360
MHz, CDCls) 8 3.74 (3H, s), 5.67 (2H, s), 7.47-7.61 (8H, m), 7.90 (1H, s),
8.08 (1H, s), 8.42 (2H, m); MS (ES*) m/e 384 [MH]*. Anal. Found C, 63.70;
H, 4.45; N, 24.59. C2:H17N70. 0.7H20 requires C, 63.69; H, 4.68; N,

" 24.75%.
20
EXAMPLE 72
blpvridazine
25

a) [2-(2-(Trimethylsilanyl)ethoxymethy])-2H-1.2.4-triazol-3-
yllmethanol
1-(2-(Trimethylsilanyl)ethoxymethyl)-1H-1,2,4-triazole (6.57g)
(prepared as described by Fugina et al., Heterocycles, 1992, 303-314) was
30  dissolved in THF (110 ml) and cooled to -70°C whereupon butyllithium

(23.12 ml of a 1.6 M solution in hexane) was added dropwise over 15



triazole To a stirred mxture of sodium hydride (60% di spersion

in oil, g, 375mm|) and 1-iodopropane (4.4 m, 45 mmol) in
anhydrous 5%04% cool ed under nitrogen to O[err]p@,r,dﬁﬁ,o@j@ed
dr opwi se ov 0 a 25 soI ution of -97-

3-(tert-butyldinmethylsilanyl oxynethyl)-1H1,2,4-triazole (prepared as
described in EP-A-421210) (8.0 g, 37.5 mmml) in anhydrous DVF (25

m h d ° f ' 4

ot & S0l um ny ARG C ARG fiF ripRordfiBy e -30ofs 35l 1 B0 BMF IR mhd g
dth e 0] 30

o ! X e B el ) Rt bfurd 8 il hgtrd b0

conbi ned or ganigve230 ﬂﬁhﬁtdbﬁr&ﬂwﬁfﬁﬁammmﬁm ohlofidéGsolition (80@ &) was
WO 98/ 04559

PCT/ GB97/ 01946 added and tbem:s@qe wiag eettw@erhmﬂz ethilacetate (A& 30Q F!dheT\hﬁs
purified by _flash

and al uni na® 15ganic layeEhr " ga@%‘]gpb ﬁl@ad%%fcff’g‘g? 50%/&6"%019‘6%/’%’?%

but yl di net hyl si I =)y 1 I ISP
(31% of 3-(ter%1?g)ét(3?%f§r§?ﬁy5l)ggl F%%ngﬁ%?%ﬁ%tl%r opyl a_?xoP(!lbOE 4yt ri azol e

as col ourl ess aidd$um borohy3ridedilt08Bmly 1 dnoleigh was ddded mxyamtdm)slcjverIZOpropyl
1H 1.2. 4-t I H VR (250 .12 (6H,
s), 0.92 (9HrI ggn‘gt%s%;{ 1 thf"—SOT %ntwas remﬂf?%]dggr"%%&s@%é J (— 7.3
Hz 4.09 (2H,

5- %tert Bu'gyl di rrefdflflel Fynaﬂlglféﬁét e&%;é‘efx%%aftggﬁ&gﬁ?i?g(cﬁﬂ%l??%nzngi;hane[ %rr H
NMR (250 I\/h_-b Cmmﬁﬂ)r'jl‘he[cﬁmﬂmad b@géﬁbilayérs werR0w 4 $htd with Brifié (1 3480 tnl)J =

7.4 , 192g sext et Hz), 4.19 (2H, n), 4.84 (2H, s),
7.81 (1H, s) amdsdne )(Nazﬁélmrfdm/nedmicczmnmtad@In 18Cye JorEtveam slear oil

To a solution th |Ianloy 0 I

1,2,4-triazole ‘H”r M%?é’blr%ég(%.’f dx ﬁoérip )qf %h%sﬁgg % meﬁ‘a“"
in dichloromethane as eluent to give the required compound (5bglasa
clear oil. 1H NMR (250 MHz, CDCls) & 0.00 (9H, s), 0.93 (2H, t, J = 8.2 Hz),

15 3.63(2H,t, J = 8.2 Hz), 4.87 (2H, s), 4.11 (1H, br s), 5.28 (2H, s), 7.85 (1H,
s).

b) 3,7-Diphenvyl-6-[2-(2-(trimethylsilanyl)ethoxymethyl)-2H-1,2 4-
triazol-3-ylmethoxy]-1,2,4-triazolo[4,3-b]pyridazine

20 This compound was prepared using the procedures described in
Example 2 a), b), ¢) and d) with the product from Example 72 a) being used
instead of 2-pyridylcarbinol. 1TH NMR (250 MHz, CDCl3) 6 0.00 (91, s),

0.83 (2H, t, J = 8.2 Hz), 3.55 (2H, t, J = 8.2 Hz), 5.46 (2H, s), 5.78 (2H, s),
7.55-7.68 (8H, m), 8.00 (1H, s), 8.15 (1H, s), 8.45 (2H, d, J =7.8 Hz).

25
c) 1 - 1 - -1,2.4-triazolo[4,3-
blpyridazine

The product from Example 72 Step b) (0.68 g) was suspended in
ethanol (10 ml) with 2 N hydrochloric acid (21 ml) and heated at 65°C for

30 5.5 h. Saturated sodium carbonate solution was added dropwise until a

solid precipitated and this was collected by filtration and washed several .



met hanol (36 nm) was added 4 M aqueous NaCH (6 m, 24 mol) and the
m xture was stirred at roomtenperature for 19 h, then at 45C for 20
another 5 h. The solvents were renoved in vacuo and the residue was
purified byVQI8485%hr omat ogr aphy (silica ggl, EtOAc, then 1RGT/GBI7TN146
MeOH CH err]Cl[err]) to leave 1.976 g (87% of the title conmpound as a pale
yellow oil: [err]H NVR (250 MHz, CDCl[err]) [err] 0.95 (3H, t, J = 7.4 Hz),
1.91 (2H, i sextet, J= 7.4 Hz), 4.16 (2H, t,  J=7.3 Hz), . 4.76 (2H, s),
7.81 (1H, s).timps with water in @feﬁmér;fﬁensl--’éﬂf solid 3yap regrystallised from
1,2,4-triazol ; t.hox = i - [] deslazy
dm%tﬂilﬂgl t!%oé}gg't%% %ﬁi%rscli gr(&dﬁ&.(@?ﬂ?é,ﬁgﬁ. PY8 (%2 HN R

Thi s conpound was prepa using a ar pro to
that descri be@mm@}ra?lmmos)% smldcz_rb,@, PIBILGE {6 H, agyb:m,lzﬁgm, ﬁ?,
triazol -3-yl)nmethanol (from Step b) instead of 2-pyridylcarbinol. Data for

Bhgst i(ghe con®4ondH, m), 24112 {Bebr 5)CMB €ESHHNVB70 IMHNM-AnalOFdded J,) [err]

WO 98/ 04559 _ -101-
PCT/ GB97/ 819485.02; H, 4.04;N, 36.357 CaolysN-Orregnives C, 63.08H, 40% N, 26.6476. 3. 96

(2H, t, J =7.4 Hz), 5.66 (2H, s), 7.45-7.63 (8H, m, 7.93 (1H, s),
8.09 (1H, s), 8.46 (2H m,; M (ESerr]) me 412 [MH[err]. Anal.
Found C, 66.75; H 4.82; N, 23.60. C[err]Herr]Nerr]O requires C,
67.14; H 5.14; N, 23.83% 5 EXAVMPLE
75 3. EXAMPLE 73

7- Di phenyl -6- (1-propyl -1 H 1, 2, 4-triazol -3-yl nethoxy) -1, 2, 4-triazol o[ 4, 3-

b] pyri dazi ne 10 a) (1-Propyl-1H1, 2,4-triazol - 3-yl ) nmet hanol

To a sol ghi ongd IZE Rt rnb Ol BRA B SR T & Vil 2 aleri 2y l4; 4

1,2,4-triazol’e rom Exanpl e ) anol (13
m ) and net hapnatidé2i@en ) was added 4 M aqueous NaOH (4.3 m, 17.4 15
nmmol ) and the m xture was stirred at 45[err]C for 2 days. The solvents were
renoved in vacuo and the residue was purified by flash chronat ography
(silica gel, Kt QAcq At 0 H s C AR g% ve 1.509 g (92% of
t he tit%e 003'713 %all\@gl-ye Sle1 : ?JQ]QEH?V%RA%SO MHz, CDCl[err])
[err] 0.94 (3H, t,Td a solution of 8-chloro-3,7-diphenyl-1,2,4-triazolo[4,3-b]pyridazine

15 (from Example 2, Step c) (1.02 g, 3.34 mmol) in 1,4-dioxane (60 ml) and
water (12 ml) was added 4 M aqueous NaOH (4.17 ml, 16.7 mmol), and the

solution was heated at reflux for 7.5 h whilst stirring magnetically. The
mixture was then concentrated in vacuo and the aqueous residue was
partitioned between water (200 ml) and diethyl ether (100 ml). The

20 aqueous layer was then acidified with 5 M aqueous HCI until the pH was
ca. 3. The resulting precipitated solid was collected by filtration, washed
with water, then hexane, and dried at 60°C under vacuum to give 0.8885 g
(92%) of the title compound as a white solid. 1H NMR (360 MHz, ds-
DMSO) & 7.47-7.63 (6H, m), 7.71 (2H, dd, J = 8.0, J = 1.8 Hz), 8.31 (1H, s),

25 8.46 (2H, m), 12.80 (1H, br s); MS (ES*) m/e 289 [MH]*.

b) 6-(2-Methyl-2H-tetrazol-5-ylmethoxy)-3.7-diphenyl-1,2.4-
triazolo(4.3-blpyridazine
To the product from Example 73, Step a (0.15 g, 0.52 mmol) in
30 anhydrous DMF (5 ml) was added sodium hydride (60% dispersion in oil,

31.2 mg, 0.780 mmol) and the mixture was stirred under nitrogen at room



= 7.4 H), 1.92 (2H, sextet, J = 7.4 Hz), 4.10 (2H, t, J =7.1 Hz), 4.76
(2H 20 s), 8.01 (1H, s). WD 98/ 04559

102 PCT/ GB97/ 01946 b) 7/01946
3.7-Di phenvlw6’9f"f“'t§Popvl 1H-1, 2, 4-tri azol B met hoxy) - 1. 2. £CTEH
triazol o[ 4, 3- b] pyridazi ne Thi s conmpound was prepared in 70%
yield using a simlar procedure to that described in Exanple 2, St ep

b stand ot 3. Sttt ol 4 lin ten ot BORE Bg disthel i B0, Adtd fﬂl«%«‘fﬁ’g

i nstead of 2-p carbinol. |"e” cConpoun

212- 214 err] C cb8T, Héﬂl%(&@%%&m%@ﬁ:@lﬁyﬂ?ﬂfﬂet&&% (IﬁHderhack I§
7.4 Hz), 1.90 (2H, sextet, J = 7. Hz),

535 s), 7. ﬁf CN}gﬁn(Egbr, W]s?lm S@gwge»(F m?g QA IBD m:)lg,ol)&cxixmmh%c;togtls)Dl\H/Hf‘SG
err err n ound C,

5.01; N, 23.86(4 é ed&%%eﬁrtkm@ﬁt% Wag st et rgom fgmpgratureiinder

23.83%

6- (1- Met hyI I&ltm 8ng8 4?%1%1'8 %tx§/ %fo.}' ph%ﬁ%rl azorfo[4 3- 15

b] pyri dazi ne partltmnemng/leﬁ@‘&er (30 ml) and ethyl acetate (40 ml). T88 dqueous
PCT/ GB97/ 01946

5- (tert- But vl dilapermwyhs |fumhplr@x9nmt¢@/mth ethyl IayetaItH(Q x 40 ml)'raddzhdllee
oot 1 O, b R T AW ERAR. B o I35
The residue was recrystallised from EtOAc-CHzClz MeOH to afford 0.1002
10 g (50%) of the title compound as a white solid: mp 228-233°C; !H NMR
(360 MHz, CDCls) 6 4.36 (3H, s), 5.79 (2H, s), 7.47-7.60 (8H, m), 8.07 (1H,
s), 8.48 (2H, m); MS (ES*) m/e 385 [MH]*. Anal. Found C, 62.01; H, 4.13;
N, 28.92. C20H16NsO. 0.17H20 requires C, 62.00; H, 4.25; N, 28.92%.

15 EXAMPLE 74

-1,2.4-triazolol[4, 3-

blpyridazine

20 a) 3- and 5-(tert-ButyldimethvlsilanyloxymethyD)-1-propyl-1H-1.2 4-

triazole
To a stirred mixture of sodium hydride (60% dispersion-in oil, 1.5 g,
37.5 mmol) and 1-iodopropane (4.4 ml, 45 mmol) in anhydrous DMF (100
ml), cooled under nitrogen to 0°C, was added dropwise over 10 min a
25  solution of 3-(tert-butyldimethylsilanyloxymethyl)-1H-1,2,4-triazole
(prepared as described in EP-A-421210) (8.0 g, 37.5 mmol) in anhydrous
DMF (25 ml). The mixture was stirred under nitrogen at 0°C for 25 min,
more sodium hydride (60% dispersion in oil, 0.45 g, 11.3 mmol) was added,
and the mixture was stirred for another 30 min. Water (300 ml) was then
30 added and the mixture was extracted with ethyl acetate (3 x 100 m]). The

combined organic extracts were washed with brine (100 ml), dried



5 1481-1487) (3.158 g, 14.9 mmol ) in anhydrous THF (25 nml), cooled to
-78C under nitrogen, was added a 1.6 Msolution of butyllithiumin
hexanes (10.2 m, 16.4 mol ). The m xture was stirred under nitrogen
at -78C forwo98m48® nin, then iodonethanejdd.97 m, 15.6 moPGT/GESTRIAHed.
The m xture was allowed to warmto roomtenperature and stirred for 5
h. Water (150 10 m ) vvas then added and the m xture was extracted with

di et hyl et her I%150 m ). The_organic extract was washed with brine,
dried (MySO efN3SQacand evaparaged ot bdcim Thwemduheva@sudﬁed\basﬂml fied by

(1% of ZT”E‘E efrcBatograghy (AR PR B ORO MR and alisiya ¥ ) 2o e

and 1.463 g
5-(tert- butyI g%mat(%ﬁ?xa to er?etl%ﬁ()m@ Oft5hg/7-l H i m dazol e.

4-(tert-Butyl Euﬁyaaimbehjlsﬂahpboxyﬁdnhyl))-npm;inIH-ltz d4trizaskl #nd Re9T EH NVR
(250 MHz, CDC errgt) [err£ 0.11 (6H,. s), O. 93g s), 3.65 (3H, s), 4.68
(2H, s), 5 (3khot 3-tert- ptylﬂuggt}(ﬂﬂlagyloxyme hyl)-1-propyl-1H-1,2,4-triazole
5-(tert- Butyl dlrre siI yl oxynet hyl ) - 1-net hyl - 1H-i m dazole: [err]H NVR 20
(250 Mz, #"]‘%“‘[SBP *0.05 (6H, s), 0.88 (9H, s), 3.67 (3H, n), 4.65
(2T64S)’ 3 te‘a@B 1disdethylstfariyldkyriethyl)-1-propyl- M2 08/QdS»ible: 1H

(1- Met hyl - 1H NMBa@260-MHa, \GRChand.12 (6H, s), 0.92 (9K 3, G@BL(BlH:)rt dgi=17.3
4-(tert- butyldlrrethIsHanonxyrrethI)- - et hyl - I m dazole (from
Step a) (0.478z ),g19\i/(6§1 #aBtet, ¢/ @ti%«/.H b4 Q%.(Zi'ylnt,yl aﬂlez) 4?;%(-‘Hén§) a3 7
m) was ded aqueous NaOH (0.778 m, 3.14 mmol) 5 and the m xture
was stlrred a érr]C for 2 days. The mxture was t hen evaporated in

vacuo and t hesr(gsi Bieyidisn lsﬁ]%l&k’%@m_%mtmfﬁQthazole(ﬁﬂ i ca
gel, CHerr] err|-MeOH NH rer& 80: 20: to |l eave 0.224 (969 of
t he titl g;%OMHZ[ E@H I&NMQQGH M—L@S(tﬁﬁ [Sér®]9ﬁ (BEL 1] J3= g6t (3H,

s), 4.58 (2H, 1H s) 7.39

6- (1- Met hyl - 1&3#@32@1‘1 @-eﬁ%tfho y Ha), #bé Wényﬂl) 4§4z(211L 9.7.81 AH. 9.
triazol o] 4, 3-b] pyri dazi ne Thi s conpound was prepared in 44%
yield using a simlar procedure to that described in Exanple 2, Step

d, but usgisng bi- re(dPropil-2H H@zptridzoliByDmethawslhanol (from Step b)

' nstead of 2-pyri d)i'loca;le gcl))llugl%ln ofDSat(tgrtfg\itytlc?xgetihylsﬂanyloxymethyl) 1-propyl-1H-
1,2,4-triazole (from Step a) (4.10 g, 16.1 mmol) in ethanol (18 ml) and |
methanol (36 ml) was added 4 M aqueous NaOH (6 ml, 24 mmol) and the

" mixture was stirred at room temperature for 19 h, then at 45°C for
20  another 5 h. The solvents were removed in vacuo and the residue was
purified by flash chromatography (silica gel, EtOAc, then 10%
MeOH/CH2Clg) to leave 1.976 g (87%) of the title compound as a pale
yellow oil: 'H NMR (250 MHz, CDCls) 6 0.95 (3H, t, J = 7.4 Hz), 1.91 (2H,
sextet, J = 7.4 Hz), 4.16 (2H, t, J = 7.3 Hz), 4.76 (2H, ), 7.81 (1H, s).
25

_ triazolo[4 3-blpyridazine
This compound was prepared in 44% yield using a similar procedure
to that described in Example 2, Step d, but using (2-propyl-2H-1,2,4-
30 triazol-3-yl)methanol (from Step b) instead of 2-pyridylcarbinol. Data for
the titlg compound: mp 211-213°C; 'H NMR (250 MHz, CDCls) 5 0.68 (3H, .



conpound: np 199-202[err]C, [err]H NVR (360 MHz, CDCl[err]) [err] 3.63 (3H,

s), 5.50 (2H, s) 6.88 (1H, s), 7.41-7.64 (9H, m, 8.02 (IH s), 8.56
(2H, m; I\/B“é[gg, me 383 [MH [err]. Anal. Found C, @%é}?,,mlﬁ“
4.42; N, 21 %?err]H[err]N[err]O m10-25H[err]OreqU|res C, 69.01;
H 4.75; N, 21.95% EXAMPLE 77

6- ( 3- Met hyl - 3H—|mdazol 4-yl met hoxy) - 3, 7-di phenyl - 1,2,4-triazol of 4, 3-

0P e 26 e . ST B D O A YT . 500

1H i m dazol e Y/ %@a{};}g
(0. I5 m )Zand %2;}%;@35”@?)7%3 @\ﬁilas%);m@é (ﬁq &)ggu(%oﬁlg{iﬁagm%d%gﬂ% 3 )

0.66 mol) andmiéd1%i[ME}e Ansd. Ewmdé:‘deﬁws dbrd.BBnPe 280, €4Hr 70, t hen
\a;\;) gg/cozgggm r%qu-ﬂ]eesa}é%}i eﬂ/\%sli hﬁnzf\éﬁ%r aE ed in uacuo and the

PCT/ GB97/ 02946 resi due was purified by flash chromatography
(silica gel, CHerr]d[err]-M0OH NH err] (aq); 80:20:2) to |leave 31.3
ng (63% of the title conmpound: [err] EXMWMPLE 75 (250 MHz, CDCl[err]) [err]
3.71 (3H, s), 4.62 (2H, s), 6.87 (1H, s) 7.38 (1H, s). 5 b)

6- (3- Met hyl - 3H-i m dazol - 4-yl met hoxy) - 3. 7- di phenyl - 1. 2. 4-
triazol o[ 4, 3-b§ i
yield using a ‘st Y ] f ;

d, but using ( Ia:ﬂne?H-lmdazol yI)rret hanol (from Step a)

i nstead of 2-pyridylcarbinol. Data for the title 10 conpound: np '
195-196[ ed?] C; [err]H NVR (250 VHz CDCI[err]) [err] 3.53 (3H, s), 5.52
(2H, s), 7.20 (1 ) 1. .6 9H , S), 8.49 (2H m; M
(ES[err]) ) olgg. 31: H, 4.38 N, 21.55.

E[ xi 'rng E[ %r INLerr ] 0 aloiéfok %99'(55% bﬁtyﬁ%é%ylﬁlaéylﬁﬁydﬂmh% Bpilpyl- 18-
1,2,4-triazole (from Example 74, Step a) (2.97 g, 11.6 mmol) in ethanol (13
ml) and methanol (26 ml) was added 4 M aqueous NaOH (4.3 ml, 17.4

15 mmol) and the mixture was stirred at 45°C for 2 days. The solvents were

removed in vacuo and the residue was purified by flash chromatography

(silica gel, EtOAc, then 10% MeOH/CH2Clz) to leave 1.509 g (92%) of the

title compound as a white solid: 1H NMR (250 MHz, CDCl3) § 0.94 (3H, t, J

= 7.4 Hz), 1.92 (2H, sextet, J = 7.4 Hz), 4.10 (2H, t, J = 7.1 Hz), 4.76 (2H,
20 s), 8.01 (1H, s).



6- (4-Methyl -4H 1, 2,4-triazol -3-vl nmethoxy) -3, 7-di phenyl -1, 2, 4-tri azol o[ 4, 3-

b] pyri dazi ne Thi s conmpound was prepared in 46%yield using a

simlar procedure 20 to that described in Exanple 2, Step d, but using

(4- met hyl - 40198104859 triazol-3-yl)ne BEI’_]O| (WO 95/ 3454 29CT/GBYH8460f

2-pyridyl carbinol. Data for the titrre“conmpound: np 230-235C;, [err]H

NVR (360 MHz, CDCl[err]) [err] 3.50 (3H, s), 5.74 (2H, s), 7.45-7.62

(8H, m, 8.07 SlH,-s ... 8.12 (IH, s), 8.49 (2H m; M5 (ES[err]) me

384 [ MH| [ err] b)Anal3.7H2ipheny]-663-m8 Hal 24 -tha 7 53-8Imetioxy)-1.2.4-
H . . 0,

CE:[XiRArD{E[ %r] N[tzgirarzLIOE, qbl re % 65.79; H 4.47; N, 25.57%

1,2,4-triazol-3-yl ; - -l ok id, ! 4, 3~ 3

ol pyr | dazi ne %Q% %ESVggQB?Eﬁﬂre& iR 7% S'ie%(us?xgg a%n_n%%é_procedure

PCT/ GB97/ 019460 that descrileed in Example 2, Step d, but using (1-propyl-1H-1,2,4-

(3.7-Di phenyl -1, 2, 4-trjazgl o[ 4, 3-b] pyri dazi n-6-yl oxy)acetonitrile

To a stirred §5Rgel-3wlmethanol K%ﬂ@n&lepla,)z,n&m@di efZbppridyBapbinoli Data for6-

one (from Exa . . i f a 0
(20 1) unaer B fels corhEinmb e LA RUE Cob - EHCRER D B bm,
84.0 , 2.10 t )Pyt =S 4 d t t
30 mi e then So80) arirl o oy ptetp = M a0 PR R TV R e
br onoacet oni t (2Hes), 7.45-7.58)(6H 6mi 7.68.(2H, mps)gmaﬂ,agﬁs.@sﬁmm\@,ss.squﬂ, he
m xt ur tir [ t ratur or 14 h. The m xture was
t h)énup:r Lt i@aiﬁ@s%ahm/e 412%?%&?%@64 €067y PérﬁjOilMaNe%(uBﬁOO m),
addi ng sq@rawmﬁw M?Qc187.1t401?i5d14m“2§8§€ aration of the |ayers.

1 * ‘r L V\'n

The aqueous | ayer ‘was extracted far U'Her "ethyl acetate (2 x 100
m ) and the conbi ned organic extracts were dried (Na2SO»4), and
evaporated in vacuo. The residue was Euri fied by flash chronmat ography
(silica gel, 2% MeOH CHerr]CJ[err]) 76. 4566 ¢ (1009 of the
title conpound as a buff solid: [err]H NVMR (360 MHz, CDCl[err]) [err]

15  Dblpyridazine



15 5.11 (2H, s), 7.52-7.63 (8H, m), 8.12 (1H, s), 8.45 (2H, n'); VB

(ES[err]) nme 328 [MH| [err]. b) 6- (5-Methyl -

1.2.4-tri az&b-Wt hoxy) - 3, 7- di phenyl - 1. 2. 4- Pcr/GBg7m1946
triazol of 4, ? yFtdazi ne 20 To an-il88-cool ed sol ution of the
product from$Step a (0.280 g, 0.855 mol ) i n anhydrous net hanol (35
m ) under nitrogen was added sodi um nmet hoxi de (2.6 ng, 0.048 mmol),

and the m xture.,was stir [ . ra rﬁg; : rggen for 19
h, then at 50[@?r]0£%3é -te%-Bu? imeth IShE P.y.: SEXHU tH il ane (3

m ) to dissol vepns@hisls. After al | owi ng to 25 cool, the mxture was
neutral i sed by adding acetic acid (2.5 m, 0.044 nmol ). Acetic
hydrazi de (63 ng, 0.1358 sniution of5-(tenthutgddisdethysilanyloxymethytlfe was

Eﬁ:tre?e& owi ng WEBIREIP (AHEor S5 e Rl BEDRA. Co heqE Ras, £k 1989, 37,
i or e aite ad*SIEERITEINR & 140 R HRAIREORS THE R Byl ol B 18

hi gh vacuum f Ol’un%ler n1trog‘éﬁ)’§ras%!ﬂl@eﬂm31 3501 Mﬁtma%fwwmltnﬁuhunm@mreat ive
TLC (silica gel, 04559

PCT/ GB97/ 01946 (10. 2 ml 1%@&@@{ e’Fhe} m_x@:tme] yag stirrestupdershitregan a‘o 'I&%R/&rel

2 i R T i R
7.41-7.52 (6H ﬁ@f ?M?a%o%r%% r&8m th%@régﬂ'e and stirred fof 5% W%'Eler @50 VB

(ES[err]) nmle

EXAVPLE 8010 ml) was then added and the mixture was extracted with diethyl ether (150
6- (3-Methyl -3H1. 2. 3-tTiazol - 4-vl net hoxy) - 3, 7- di pheny] - 1. 2. 4-triazol o[ 4, 3-
b] pyri dazi ne 1@nl). The @z)gameem@hwasqu dawithibws, dried MESO4) 88y de

To a stirred solutio f. |H 1.2 3- rla

nmol) in anhde&BQoﬁq}ﬁa ‘?d’ar‘ﬁuf %oxl‘egbd"fé wa% ﬁoﬁ%,%ﬁ(%gg%}# ?%5@%@\/\/3’

added dr opwi se (gylmfhdV1409h BOAR/KxakHe) Yo Kidl&f(ﬂmz B (hexpo£3- (Mt23 m 6. 77

15 mmol ) . The mxture was stirred at t is tenperature for 1

anhydr ous DVF putsEimethyBileaynxynethsd- kinsbyl-dfbimidazaleand 4. %@ﬁsg (43%)

- 15  of 5-(tert-butyldimethylsilanyloxymethyl)-1-methyl-1H-imidazole.
4-(tert-Butyldimethylsilanyloxymethyl)-1-methyl-1H-imidazole: 1H NMR
(250 MHz, CDCl3s) § 0.11 (6H, s), 0.93 (9H, s), 3.65 (3H, s), 4.68 (2H, s),
6.80 (1H, s), 7.35 (1H, s).
5-(tert-ButyldimethvlsilanvloxymethyD)-1-methyl-1H-imidazole: 1H NMR
20 (250 MHz, CDCls) & 0.05 (6H, s), 0.88 (9H, s), 3.67 (3H, m), 4.65 (2H, s),

6.90 (1H, s), 7.41 (1H, s).




allowed to warmto O[err]C over 30 mn. Saturated aqueous NHerr]d (25 m)
was then added and the m xture was extracted with ethyl acetate. The
organic |ayer was dried (Na2SO4) and evaporated in vacuo. The residue 20
was purifi SMOBY04sSEsh chromat ography (siligga._gel, 40% Et OAcPREIGRIPING
give 0.128 g (19% of the title conpound as a yeIIow oil: [err]H NWMR (360
MHz, d[err]-DVvBO [err] 4.27 (3H, s), 8.45 (1H, s), 10. 01 (1H, s); M

(ES[err]) nm e 144 [ MEMeOHHH [err], 111[l\/][err] 25 b)
(3- Met hyl - 3Hb121_:MgﬂleLl_H_4m&gmlﬂmhma;m Toastlrred

et hanol (L1 i), TherEIR of Sl cb i Avlsim Rkt BBy oo m
Comporature | afponed Séﬂg?fé%wg% Ji@"&%ﬁa@-?%%nﬁ°“ﬁ‘.§ﬁﬁh§%?%3§abf&d and

the nixture wasethianol ¢4.7fmi) wAs added M ayecns N4 GH(0. VES md x 8 /1scCinesb])

with ethyl acetate, and the conbi ned orsg%n%c extracts were dried (Na2SO4)
WO 98/ 04550 and the mixture was stu'reﬁ(ﬁt 4 or 2 days. The mixture was then

PCT/ GB97/ 01946
and evapor at e§VARORAfEAS™ vagHo ARG theresidue was puxifiad by flash c}11romatography
chr omat ogr aphyg I s r] (66%
of t he }t(llil]ég égg%%gﬁ%fﬁferr] H ﬁwcﬁ EZ;i\L'I?OIE\/i@—IZﬁF0 i ‘r’éﬁ)err @? ?fg&lo
(3H, s), 4.77t{tkromppund: 'H NMSB(ZSIJIME@ CD6L;) § 3.66 €3H, s), 4.58 (2H 8),
6-(3-Methyl-3H1,2 3-triazol - 4 vI met hoxy) - 3, 7- di phenyl -1, 2, 4-
triazol of 4, 3- l@}%(i}éaﬁ) He39 (1H Thi s conpound was prepared in 29%
yield u5|ﬁg a simlar procedure to that described in Exanple 2, Step
d, but using (3- rrethyI-BH-l 2,3- 10 triazol-4- yI)rrethanoI (from Step b)

. ngl:

instead of 2-pyridy.caMuth 11%?&:&&-4-
190-193[err]C, [err

5.60 (2H, s), tHagel 7.63 (3H, ), 7.75 (1H, s), 8.08 (1H s),

MEM
¢ P 62 her iy Thig SomovA Wee bERATHIp AR K PROIA f SIRITaT BG4S G
%2@3?'; . EH814 7{o thiat d8scritfet fi2¥kample 2, Step d, but using (1-methyl-1H-imidazol-4-
15  yl)methanol (from Step b) instead of 2-pyridylcarbinol. Data for the title
compound: mp 199-202°C; 1H NMR (360 MHz, CDCl3) é 3.63 (3H, s), 5.50
(2H, s), 6.88 (1H, s), 7.41-7.64 (9H, m), 8.02 (1H, s), 8.56 (2H, m); MS (ES*)
m/e 383 [MH]*. Anal. Found C, 69.02; H, 4.42; N, 21.55. C226H1sN¢O.

0.025H20 requires C, 69.01; H, 4.75; N, 21.95%.

20
EXAMPLE 77

blpvridazine

25
a) (3-Methyl-3H-imidazol-4-yl)methanol
To a solution of 5-(tert-butyldimethylsilanyloxymethyl)-1-methyl-
1H-imidazole (from Example 76, Step a) (0.100 g, 0.442 mmol) in ethanol
(0.5 ml) and methanol (1 ml) was added 4 M aqueous NaOH (0.165 ml,
30 0.66 mmol) and the mixture was stirred at room temperature for 2 h, then

at 50°C for 16 h. The mixture was then evaporated in vacuo and the



3- (4- Met hoxyphenyl )-6-(1-nethyl-1H 1, 2, 4-tri azol - 3-yl met hoxy) - 7- phenyl - 20

1,2,4-triazol o[ 4. 3-b] pyri dazi ne Thi s conmpound was prepared
usi ng the pr r described in Exanple 2 a), b), c¢), 946
4- et hoxyben%%%?azi de being used insted5- of benzoyl %}gr a';z@ne in
Step ¢) and (1-nmethyl-I1H1,2,4-triazol-3- yl ) met hanol being used

I nstead of 2-pyri dyI carbi nol in Step d). 25 Data for the title corrpound

. = 205-206C. H NVR. QO 7
8. 554 (2 s’ﬁes diie was Pﬁ?‘é"éfgy %iHZ ash sgL%mﬁ%m?hxds%vg gel[sﬂzhlf’r&’? o}
2H, 8. 36 MvIR
g e en i) mie Ell?fgtafﬁ% 29}2?)]12')8!;04§a683|1.3dm Sg'}/ng 2?%5%6 tRl'brhpblind) iH
PCT/ GB97/ 01946 (250 MHz, CDCls) 8 3.71 (3H, s), 4.62 (2H, s), 6.87 (1H$AVPBE (3H, s).
6- (3- Met hyl pyri di n- 2- vl net hoxy) - 3- phenyl - 7- (pi peridin-1-yl)-1, 2, 4-

triazolo [4, 3-b]pyridazine 5 The conpound was prepared using the
procedur es desqri bed, i a e t eps ) 1 and e) with
3- net hyl - 2-Pyridi neretfr bhyl:35¢ 3, h ‘qiphenyld, car bi nol .
Data for the titlsfo Biridiime 160[err]C. [err]H NWR (250 MHz,
CDCl[err]) [err , 2.45 (1H, s), 3.08- 3.28 (4H,

5.63 (1H, s), 7, ’Dmsz:ompo(unelwa; prep An530% #k¢ld dsing aGOmilk, prbﬁediure] =

69,01 H, 6. 00:TorDab feberibed Bt ERRpUF PABLAR PR eRbRELS Teetis D imidagsion

y (ﬁ/gr gg(fl) I n-4- V?Ifl Oér%./mmGSEeSy? 1éxst ﬁ%@?’ﬁ‘&}( W4 tri afg%?%fﬁlt?

3]65%3/; : ggél |Hﬁ compoumj mp IBSSIQBBGPQHFNM/}HQEW Mz, a0DE34) 803,584 3pT, aj £5l8pes
(2H, s), 7.20 (1H, s), 7.44-7.65 (9H, m), 8.04 (1H, s), 8.49 (2H, m); MS (ES*)
m/e 383 [MH]*. Anal. Found C, 68.31; H, 4.38; N, 21.55.

C22H,8N60.0.12H20 requires C, 68.70; H, 4.78; N, 21.85%.

15 EXAMPLE 78

blpyridazine

This compound was prepared in 46% yield using a similar procedure

20  to that described in Example 2, Step d, but using (4-methyl-4H-1,2,4-
triazol-3-yl)methanol (WO 95/34542) instead of 2-pyridylecarbinol. Data for
the title compound: mp 230-235°C; 'H NMR (360 MHz, CDCls) § 3.50 (3H,
s), 5.74 (2H, s), 7.45-7.62 (8H, m), 8.07 (1H, s), 8.12 (1H, s), 8.49 (2H, m);
MS (ES*) m/e 384 [MH]*. Anal. Found C, 65.48; H, 4.34; N, 25.31.

25  Cz:H17N70 requires C, 65.79; H, 4.47; N, 25.57%.

EXAMPLE 79

6-(5-Methvl]-2H-1.2 4-triazol-3-ylmethoxy)-3,7-diphenyl-1,2.4-triazolo(4.3-
30  blpvridazine




Exanple 15 Steps a), b), c), d) and e) wth norpholine used instead of

piperidine in Step c). Data for the title conmpound: np = 214C. [err]H NWR
20 (360 MHz, CDCl[err]) 8 3 30-3.38 (4H, m, 3.88-3.94 (4H, m, 5.64 (2H,
s), 7.30 wowoqszH t, J =5.76 Hz), 7. 33%7 58 (3H, m, 7.RGUGBIOIAE 5 -

7.8, 17Hz) 8. 26- 835(2H n') 7 (1H, d, J =7.2 Hz); M5
(ES[err]) me 389 [MH [err]. Anal. Found C, 64.37, H, 5.22; N, 21.62.
CerrJHerr]Nerr]derr]. 0.15H err]O requires C, 64.49; H 5.22; N,

21.49% 25 a) 3. MDipkeéSh 8 4-triazolo[4.3-blpyridazin-6-ylo acetdxi,l@rﬂe
PCT/ GB97/ 01946

3- Phenyl - 7- (pyri di TR eque%sqlﬂymmf&%dymhmﬂ&(%m&zzalolﬁr?p Q}RN%@ZIZIB-G'

b d

deseri bod { n om Grom Exabible EEIRENAY (ISR EHS Ll Fh I AntSaRbREIMETS | o
acid, inst eaC{ZOmeunder nitiogeh dyds Hddedssdiasi Hydﬂd&t(ew%adlsp&%i@: f®bilf he
t|tIe conpound: np = 206[err]C [err]H NMR (360 MHz, CDCl[err]3 [err]

5.66 (2H,5s) 8470 zsg,(3.10 remo}) &nfbﬂy: m}tum vegs stirred gti¥qomi tempera tBirpifr

7.40- 7) 62 (4%0(1%&1 é) %t(ég’ngg‘ ﬁnh ger()aﬁciwg 08 éolg lggnt%qehgugnle E J

-
[ M5-I] [ea 8. 7%0(134% ZiBoun % W%gd@g&%&ﬂ%sg?n%%ﬁ; "Was Wifreddt

Clerr]H er r ] Mpemy tle@zpékatﬁfé:fﬁru] hi{ athe] :hﬁrﬂu]ré)wrmheheparmmnedbetﬁ&e?@ H,
4.51; N, 21.47% EXAVPLE 85

8- Met hyl - 6- ( 2thk mﬁtammp ml) and ma&%(mﬁ wl)miﬁw@ya@rat%d pavegns Nafls-
triazol 4. [ usi ng
the pr ook 42 S8Xh tHBEEREratian of the lavers! ire ARG g% SHRRELAIS |
(2- met hyl - 2Hfhrthes-withathyl Scetate (2 x 10D fiﬂl) avdodhe( ovnsbiniedbrgahitdestthfcts
conditions described in (EP-A-421210)

were dried (Na2SQ04), and evaporated in vacuo. The residue was purified

by flash chromatography (silica gel, 2% MeOH/CH2Cl2) to afford 0.4566 g

(100%) of the title compound as a buff solid: 'H NMR (360 MHz, CDCl3) §

15  5.11 (2H, s), 7.52-7.63 (8H, m), 8.12 (1H, s), 8.45 (2H, m); MS (ES+*) m/e

328 [MH]*.

o -

b)

triazolo{4.3-blpyridazine
20 To an ice-cooled solution of the product from Step a (0.280 g, 0.855

mmol) in anhydrous methanol (35 ml) under nitrogen was added sodium
methoxide (2.6 mg, 0.048 mmol), and the mixture was stirred at room
temperature under nitrogen for 19 h, then at 50°C for 3 days, adding
anhydrous dichloromethane (3 ml) to dissolve solids. After allowing to

25  cool, the mixture was neutralised by adding acetic acid (2.5 ml, 0.044
mmol). Acetic hydrazide (63 mg, 0.850 mmol) was then added and the
mixture was stirred at room temperature for 20 h, then at 50°C for 23 h.
After allowing to cool, the resulting brown solid was collected by filtration,
and washed with dichloromethane to leave 230 mg of the intermediate

30 acylimidrazone. This was then heated at 145°C under high vacuum for 2

days, and the residue was purified by preparative TLC (silica gel, 5%



bei ng used instead of 2-pyridyl carbinol in Step d). Data for the title
conpound: np = 195[err]C. [err]H NVR (360 MHz, CDCl[err]) [err] 2.57 (3H,
s), 3.56 5.57 (2H, s), 7.28 (2H, dd, J 7.7, (;Eg,m,“
7.47-7.60 (¥R° “}H$§97 84 25 (1H, s), 8.44102H, dd, J = 6.8, 2. ,
7.47-7.60 (6H, , 7.84 (1H, s), 8.44 (2H, dd, J=6.8, 2.0 Hz); M5
(ES[err]) nme 398 [MH [err]. Anal. Found C, 66 52; H 4.87; N, 23.74.

%/GBZ']S?[QH "] NE\E 61—[%f-le&ilzl) and I%Cﬂs?a 18ed|_ko leave B1 mgiﬁ‘?zﬁggl}qﬁx&% VO

EXAMPLE 86 compound as a white solid: mp 233 235°c 'H NMR (360 MHz, CDCly) 5
6- (I - I\/bthyI-IH-l 2.4-triazol - 3-yl met hoxy) - 7- (or phol i n- 4-yl) - 3- phenyl -

- 1.2.4-triazol 2[5 (ﬂ}b,]s)ymaia(zil-hes), B.41-7.52 (6H)ins), GdTG)GLBﬁi(ZEP,&nW'RBar(QH @i ng
the procedures described in e 15 Steps a), b), c), d) and e)

wi th nor phol | 84488 mxMSAES) m/e 384H§W'ﬁﬂr| dine in Step c) and with
(1-methyl <1H 1, 2, 4-tri azol - 3-yl ) net hanol (prepared using the
conditioné in EP-A-421210) being used instead of 2- pyri dyl carbinol
in Step e). Data for the title corrpOlEmAMtpLEQQS 206[err]C 10 [err]H NVR
(360 MHz, CDCI[err]) [err] 3.28 (4H, J 5.5 Hz), 3.88 (4H, t, J 4.7
Hz) , 394(3H s), 59(2H s) 721(1H s), 745755(3H n, 805(1H
s), 8.4 O [

Anal . Found 58 - — N 28 g

requires C, 5 14 N 28 55% 15

EXAMPLE 87 M‘d_"“é

6-(2-Met APl -2H1. 2. 4-tri azol - 3y|nethoxy) 7- (nmor phol i n-4-yl) - 3-phenyl -
1,2,4-triazolqf 4, 3- ]pvr| da |ne . Th| S corrpound was pr epar ed
usi ng the pr dur 8s¥gil <3 boxaldghyg ps a), c), d) and

e) with (2-nethyl t ; than si ng
the conditions desi‘Plabe%r %d P?‘ﬁ&ﬁ}%éﬂ% lr{{ l’ér’% trlaused I ns{))gagcb#

(1- net hyl - 1H shigel ik fal o@s THFTEZOEﬂP'cobIédSIoG‘-P?(ED ubdrenitrogen, s t he
title corrpound np = 210-211C. [err]H NWR (360 MHz, CDC err]% [err] 3.21

(4H, t, J = Jaddedriirovie a 16, Mmolutmn&f’but—tl)htlﬁuﬁﬂzr( Bei;axm)s (42B;l(BHT s),
573 §4H§§3 1&'3/5H Sn)xbl) T%le erir)t%rg %&r'_:lis srgfrea a%gfhg 1{:_émpgrature2 Zor(lzi;| tdd =17

anhydrous DMF (0.465 ml, 6.02 mmol) was added, and the mixture was

allowed to warm to 0°C over 30 min. Saturated aqueous NH4C] (25 ml)
was then added and the mixture was extracted with ethyl acetate. The
organic layer was dried (Na2SO4) and evaporated in vacuo. The residue

20  was purified by flash chromatography (silica gel, 40% EtOAc/hexane) to
give 0.128 g (19%) of the title compound as a yellow oil: 1H NMR (360
MHz, dg-DMSO) & 4.27 (3H, s), 8.45 (1H, s), 10. 01 (1H, s); MS (ES*) m/e
144 [M+MeOH+H]*, 111[M]*.

25 b) - (3-Methyl-3H-1,2 3-triazol-4-y])-methanol
To a stirred solution of the product from Step a (0.128 g, 1.15 mmol)
in anhydrous methanol (1.1 ml), cooled to 0°C under nitrogen, was added
sodium borohydride (14.8 mg, 0.390 mmol) and the mixture was stirred at
this temperature for 1 h. Saturated aqueous NaCl (5 ml) was then added
30  and the mixture was stirred for 10 min. The aqueous layer was extracted

with ethyl acetate, and the combined organic extracts were dried (NazSQ4)



(ES[err]) me 393 [MH[[err]. Anal. Found C, 58.34; H, 4.88; N, 28.33.

CerrJ]Herr]Nerr]Jgerr] requires C, 58.15; H, 5.14; N, 28.55%

WD 98/ 04559 - 112-

PCT/ GB97/ 01¥94xP8/04559 EXAVPL BPGEGB97/01946

7- Cycl ohexyl - 6- (2-nethyl - 2H 1, 2, 4-tri azol 108 yl met hoxy) - 3- phenyl - 1, 2, 4-
triazol o[ 4, 3-b] pyridazine 5 a)

6- Chl oro- 3-henvl -1, 2, 4-tri azol o[ 4, 3-b] pyri dazi ne

3, 6-Dichlor opyamdlazapera(tEd ig vat3d. Melresithe was panﬁed byrﬂst ene (200

vt ochl or | de AveR Gerarhy (e g1, bt iallitie Micxdde Nins Gemwad 10
and the 1 est duUB e aae e R ML COTl & FID R T

net hanol in dizhB up]‘ngt;hane as eluent to give the required product (17.1
g, rrp:199[err]C). 1IH NWR (250 WHz, CDCl[err]) [err] 7.16 (1H, d, J= 9.7
Hz), 7.53-5 7.61 (3H m, 8.16 (1H, d, J—97Hz) 844850(2H n;
Ms (ES[err]) nmle 23 . .

124tr|azoI°C)»yI ErRORy lag SRAEIZIbl.aair| dazi ne

To a solution t?faz%?d[ﬁeé B}ﬂxrﬂﬁ#_ﬂfé‘l't” azol 3- yI)rret hanol (0 9 g 8.0 20
nmol ) (prepared uslng e conditlons described in EP-A-421210) in DWF
(30 M) was added gﬂuxsnmmmmdiwa(s@reﬁagm 20% Gieldiwsieg aismila® probedidred

nol eq.) and the re gq{:] ure s stirred at roomtenperature for 30
mnutes. Aft ertort frabe M%S&W&E%Pmd3spéﬁl}d)3fdllz5g 5.0

mol ) wasy dd%&m 1 mmv(&fogg@&é@hms%eﬁgf;ggadgg hm{]‘;ga ure .25

was stlrred at room tenperature

diluted with whieitl¢ 20thptiundanth 196-1982€0US NMR @eDM BY, @DCla) d 3.94 (3H,
di chl or onet hane ég x 150 m ). The conbi ned extracts were dried
(Na2SO4), fil tsar 28024, @),a'béﬂa(ﬁ&l 8), The4 1763 (A1, mrs7.96(1Hj e)X 8098 (1H s),

cluent to. o v Aot Vo 3y D) M3 TBEY Ay 584 AIETAval Beand (a0

Mz, CDCLLer rlg.berF] 4RN (B10SEn R RIOHI réduirds 8068 B8, eflq 77719 8 H2).

15 24.42%.

EXAMPLE 81

3-(4-Methoxypheny-6-(1-methyl-1H-1,2 4-triazol-3-yvlmethoxv)-7-phenvl-
20 1.2.4-triazolo[4.3-blpyridazine

This compound was prepared using the procedures described in
Example 2 a), b), ¢), d) with 4-methoxybenzyl hydrazide being used instead
of benzoyl hydrazine in Step ¢) and (1-methyl-1H-1,2, 4-triazol-3-
yl)methanol being used instead of 2-pyridylcarbinol in Step d).
25  Data for the title compound: m.p. = 205-206°C. 'H NMR (360 MHz, ds-
DMSO) & 3.87 (6H, s), 5.54 (2H, s), 7.16-7.18 (2H, d, J=7.2 Hz), 7.49 (3H,

m), 7.74 (2H, m), 8.36 (1H, s), 8.41-8.43 (2H, d. J=7.2 Hz), 8.49 (1H. s); MS
(ES*) m/e 414 [MH*].
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PCT/ GB97/ 01946 (3H, m, 7.94 (1H, s), 8.12 (1H, d, J = 9.8 Hz),
8.39 (2H, dd'ﬁ % 6, 1.5 Hz);, M5 (ES[err]) me 308 [ Ne@-f/eB5101946
C) 7-Cycl o exyl -6-(2-methyl -2H 1.2. 4-tr@g0l - 3- vl met hoxy) - 3- phenyl - 5
1.2. 4-triazolo[4, 3-b] pyridazine To the product from Exanple
88 Step ¢) (0.91 g, 3.0 Mol ) was added water (12 m) and sul phuric
acid (0.24 m, 1.5 nol eq, sp.gr. = 1.34) The m xture was heated to

70[err] C and cycl ohexane carboxylic a P 2 2.3 nol eq) and
silver nitrate (0.05 g, 0.1 nol eq) added. The reactl on 10 m xture was
degassed with nitrogen and a sol ut| on of anmoni um persul phate (1.0 g,
1.5 nmol eq) i nSu-Methglpyiridine@iuh i 27 ipe -1 iy

an additional hour tin at 7OC the reaction was poured onto
ice, basified us ammoni um hydr oxi de and extracted

orf ed (o er?]”‘é,‘o[‘ii‘?]‘%%%nﬁt hd e prefafBURE (R P00 furky desBbod B Vo' €
product (0.21 Example 5 $636)a), b}-l ANB 41itb6) with, 3-dthyBRrdyridisrendethaddl 1. 54

(6H, m, 1. 72- (4 3.98 (3H s), 5.64 (2H,
S), 7.48-7.60 beingu fsfi-llnﬁ’ffay of By, 14&’10%%11301'-139“91"9429*19 titlgwoppqung; mp =

65 01 1, 5. 0210 CoR M (450 MTy. CD éﬁ??%%mﬁzr.%?@f@bi“%g

5. 95 N, 25.18%928 (4H, m), 5.63 (1H, s), 7.20-7.
7- Cycl ohexyl - 6- (1- $re 131/1[) ( g)tl’l azoEI}q ng %1)9 7hg§<37)§ -phén I’-Q%OZGZH’ 25
triazol o[ 40- bfipyr= da&Hz): 8 25 8 36 (2H, mJhMS @ESTD)WI(#OABMHUEM@KI Fu»s:imalgCt he
pr ocedur es desgérl he St eps a) b%gand C

b4, 990N, 1.5 BofloNectraness ¢

(1-met hyl - 8 Byl 6 rxa 2AH%.
conditions described in EP-A-421210) used i nstead of
(2-nmethyl-2H1,2,4-triazol-3-yl)methanol in Step b). Data
EXAMPLE 83
15

blpyridazine

This compound was prepared using the procedures described in

Example 15 Steps a), b), c), d) and e) with morpholine used instead of
piperidine in Step c). Data for the title compound: mp = 214°C. 'H NMR

20 (360 MHz, CDCls) & 3.30-3.38 (4H, m), 3.88-3.94 (4H, m), 5.64 (2H, s), 7.30
(2H, t, J = 5.76 Hz), 7.45-7.58 (3H, m), 7.78 (1H, dt. J = 7.8, 1.7 Hz), 8.26-
8.35 (2H, m), 8.67 (1H, d, J = 7.2 Hz); MS (ES*) m/e 389 [MH}*. Anal.
Found C, 64.37, H, 5.22; N, 21.62. C2:H20NgO03. 0.15H20 requires C, 64.49;
H, 5.22; N, 21.49%.

25



30 for the title conpound: [err]H NWR (360 MHz, CDCl[err]) [err] 1.20-1.52

(5H, m, 1.72-1.92 (3H, m, 1.20-2.03 (2H, m, 2.83-2.93 (1H m,
3.94 (3H, s), 5.57 WD 98/ 04559 - 114 -

PCT/ GB97/ Q4804559 (2H, s), 7.48-7. (3H, m), 7.83 ((PET/GBIT0LP486 (1H,
s), 8.48-8.54 (2H, nm); M (ES[err]) me 398 [MH [err]. Anal. Found C,
64.40; H 5.95; N, 23.89% (err]Herr]Nerr]O 0.15C err]H err]

O 1H err]Orequires C, 64.79; H 6.33; N 24.15% 5

EXAMPLE 90 EXAMPLE 84

7-Cycl opentyl -6-(2-nmet hyl -2H-1, 2. 4-tri azol - 3-yl met hoxy) - 3- phenyl - 1, 2, 4-
triazol o[ 4, 3-b] pyri dazi ne Thi s conmpound was prepared using the
pr ocedur es dgﬂ . _1 ﬁﬁo[‘ﬂ'.ﬁh

cycl opent ane ofrexane —car boxylic
acid in St epbmmlﬁefor the title conpound: [err]H NMR (360 MHz,
CDCl[err]5 [err] 1.56-1.88 (6H m, 2.04-2. 16 (2H, m, 3.15-3.25
(1H m), 53. 97 (3HThdg cormpewnd F4s rst)eparecwsmgsthe(mcedrwesﬁmnbedm (1H, d,

Vi 976 [ ohi Examplt J8 sfbs s, B ah€ BufiBe Fpyrdsborgnio bty pftebderd ) 1O

% eagl/H[ err] pi-Aayl Boronic acidlin?Sedrd)l taes T&ﬁﬁeeﬁﬂ%c%%}}%ug?zﬂ = $be®.82; N,

8- Met hyl - 6- ( IHINMB (340 MH2, @Di0li)az» 66321, sRth28 Y1 H3t, 7 dlepbeiliy)l 71382, 4-
triazol o[ 4, 3-b] pyri dazi ne Thi s conmpound was prepared using the
procedures d i,bréd: 7.8 Hz), 7.4 £20441, an bt e p2 (gﬁ td)7.7c]. 7aHd) ®O04(1H, -

Condi 11005 cBse FobA. 17 Be B3 (Hop! B TR £ R R Bt L [
CoC[er1)) 18T PRGN, B = SO L, o) {%Fts)ﬂ# c A S

Anal. Found C, 69.33; H, 4 27; N, 21.57. C22H;6NgO. 0.15(C2Hs)20 requires
C, 69.33; H, 4.51; N, 21.47%.

15 EXAMPLE 85

triazolo[4.3-b]pyridazine

This compound was prepared using the procedures described in

20 Example 8 Steps a), b), ¢) and d) with (2-methyl-2H-1,2,4-triazol-3-
yl)methanol (prepared using the conditions described in (EP-A-421210)
being used instead of 2-pyridyl carbinol in Step d). Data for the title
compound: mp = 185°C. 1H NMR (360 MHz, CDCls) 8 2.57 (3H, s), 3.56
(3H, s), 5.57 (2H, s), 7.28-(2H, dd, J = 7.7, 2.2 Hz), 7.47-7.60 (6H, m), 7.84

256  (1H, s), 8.44 (2H, dd, J = 6.8, 2.0 Hz), 7.47-7.60 (6H, m), 7.84 (1H, s), 8.44
(2H, dd, J = 6.8, 2.0 Hz); MS (ES*) m/e 398 [MH]*. Anal. Found C, 66.52;
H, 4.87; N, 23.74. CaeH19N-O requires C, 66.49; H, 4.82; N, 24.67%.



7.57 (8H, m, 7.97 (1H, s), 8.50-8.56 (2H, m; M5 (ES[err]) me 398

[MH [err]. ' Anal . Found C, 66.45; H 4.36; N, 23.95.

Cerr]Herr] requires C, 66.49; H, 4.82; N, 24.

WO 98/ 04559 whShbissh - MBlL- Fotcabimses
PCT/ GB97/ 01946 EXAMPLE 92

7-Cycl obutyl -6-(1-methvl-1H1. 2. 4-triazol - 3-yl net hoxy) - 3- phenyl -1, 2, 4-
triazol o[ 4, 3-b] pyridazine 5 Th “n'gygg was prepared using the
procedures described in Exanpl e (eps &), b) and c) using
(1-methyl-1H1,2,4-triazol - 3- yl ) met hanol (prepared using the
conditions described in EP-A-421210 instead of

(2- net hyl -2H (1 : Flzoiil = 134 4 OCTAAOK ROXY b= ) 1611

cycl obut ane ca o ¥I.i C L g nst.ad‘. of cyclohean cr oyI ic acid in Step
10 c¢). Mtafgﬁmglmw € : H NVR (360 MHz, CDCl[err]) [err]
1.88-2.05 §2H, Thib codp&end wad (ﬁx%ﬁaréﬁ usﬁ:rf‘l@rez%r'ﬁae&%s dBscribefl 4n3: 71
(1H, m, 3.95 (3H, s), 5.53 (2H, s), 7.49-7.85 (3H m, 8.06 (1H, s),
8.49 (1H, s), Bxampledb Stepsd a}, b), ¢), d) And élayithBoxHRjle hidedirst8sed of

[MH [err]. Anal. Found. C_ 62.98; H_.5.07; N, .2 0. X

[ er r] H er r] N[ BiPEFIRe &3 SteR clfn%ylﬂa;(?1199'3}'&@?1%;2»2‘#}’1?@6)3-31!@)1119'01131101
EXAMPLE 93 PR " . i .

7-tert- But yl - cPFERRESS UFing the conditions in BP-A421210) Peingused instead of -
triazol of 4. 3- byyyaylaabieoldq Step ). Datd forcihiEntitle doMipounide By eR05R06°C.he
procedures described in Exanpl e 88 Steps a), b) and c) using

trinmet hyl 20et i ¢ NMR (365 MEz, (3DCls) & 3.2§ C4Hh bxA b .5 00388 EBct,d/ #i.Bt ep

0), U or Uie, U LB o o LErh UNER08 MP R L),

056005 BRI B sl R M 5

0.15H err] O  58.55( HQu.9®N(28.92. B%H4NsD286quives 25 583P4; H, 5.14; N, 28.55%.

15 EXAMPLE 87

1,2.4-triazolo{4.3-blpyridazine

This compound was prepared using the procedures described in
20 Example 86 Steps a), b), ¢), d) and e) with (2-methyl-2H-1,2,4-triazol-3-yl)-
methanol (prepared using the conditions described in EP-A-421210) being

used instead of (1-methyl-1H-1,2,4-triazol-3-yl)methanol in Step e). Data
for the title compound: mp = 210-211°C. *H NMR (360 MHz, CDCl3) 8§ 3.21
(4H, t, J = 4.7 Hz), 3.84 (4H, t, J = 4.7 Hz), 3.97 (8H, s), 5.63 (2H, s), 7.24

25 (1H, s), 7.47-7.56 (3H, m), 7.93 (1H, s), 8.27 (2H, dd, J = 1.7, 8.3 Hz); MS
(ES*) m/e 393 [MHI*. Anal. Found C, 58.34; H, 4.88; N, 28.33. C15H20N30;
requires C, 58.15; H, 5.14; N, 28.55%.
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EXAMPLE 94

7- Cycl obut yl - 6- (2- net hyl - 2H-1 2,4-triazol - 3-vl net hoxv) - 3- phenyl -1, 2, 4-

triazol o [wos8mhdseyri dazi ne g g conpound was pr ®EAVEBP7P1946g t he
procedures described in Exarrpl e 8 teps a), b) and c) using

cycl obut ane carboxylic acid instead of cycl ohexane carboxylic acid in
Step c). Data for the title conmpound: np = 228[err]C. [err]H NMR (360

MHz, CDCl[err]) [err] 1.86-1.98 (1HEXAMPLE®&.22 (3H, n),

2.26-2.45 (2H, m, 3.54-3.68 (1H, m, 3.97 (3H s), 5.59 (2H, s), 7.47-7.60
10 (3H, m, 786(1H d, J—16Hz) 794(1H s) 835842(2H m; M
(ES[err]) ) 2 3 a i _ _224N 27.109.
Cerr]Herrlt :

EXAMPLE 95 t#azolo 4 3-blpyridazine

7-Ethyl -6-(2-nmethyl-2H 1, 2, 4-tri azol - 3-yl net hoxy) - 3- phenyl -1, 2, 4-
triazolob[4.3 -b] pyridazine Thi s conpound was prepared using
the procedures de b) and c) using
propi oni c a®’d i ri¥t Cacid in Step c). Data

f h | 1. 31
(ng ttfe 5 It: <7e Zor@efmﬁméﬁ%ghﬂamﬁ (@@@ 134 mmmas @%ﬁéd)u{m@he

(2H, s), 7.4200 ) with, bem)zpyrhy@ra:(mel (2@)1 g,7l anc(ljaq) an)d tr&th}lkﬁnme (2H
m; M (ES |, ..,Found C, 60.85: H, .5.39: N,
28 22. (B [';P ﬂ’ﬂ‘fﬁ &’Pf\%\ﬂ 91 ef)znd }160?*’23&6%0!“&“@“’%6’3@619%9“14 98: N,

27. 77% h

2ot My nder e fop Zfﬁe‘arsz ks et??lzez% R A X PR P
triazolo [4, aﬁxd)ﬂm/resddue msamnﬁed by c]ilnomawgmphpdnvmhca)gemxﬁé 1%i ng the
pr ocedur es descrlmﬁd I n anpl e 88 Steps a)

(1- met hyl - 1/petha t1p|dé§lgpr(§nethane as eluent to give the requxreg producf I(1n'§J 1
g, mp = 199°C). 'H NMR (250 MHz, CDCls) 8 7.16 (1H, d, J = 9.7 Hz), 7.53-
7.61 (3H, m), 8.16 (1H, 4, J = 9.7 Hz), 8.44-8.50 (2H, m); MS (ES*) m/e 231

15 [MH]*.

b} 6-(2-Methyl-2H-1.2 4-triazol-3-ylmethoxy)-3-phenvl-1.2 4-
triazolo[4.3-blpyridazine
To a solution of (2-methyl-2H-1,2,4-triazol-3-yl)methanol (0.9 g, 8.0

20 mmol) (prepared using the conditions described in EP-A-421210) in DMF
(30 ml) was added sodium hydride (0.32 g of a 60% dispersion in oil, 1.6
mol eq.) and the reaction mixture was stirred at room temperature for 30
minutes. After this time the product from Example 88 Step a) (1.15 g, 5.0
mmol) was added as a solution in DMF (20 m}) and the reaction mixture

25  was stirred at room temperature for 2 hours. The reaction mixture was
diluted with water (200 ml) and the aqueous extracted with
dichloromethane (4 x 150 ml). The combined extracts were dried
(Na2S0y), filtered and evaporated. The residue was purified by
chromatography on silica gel using 4% MeOH in dichloromethane as

30  eluent to give the required product, (1.5 g, mp = 254°C). 'H NMR (360
MHz, CDCly) & 3.98 (3H, s), 5.61 (2H, s), 6.90 (1H, d, J = 9.8 Hz), 7.51-7.60
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PCT/ GB97/ 01946 yl ) met hanol (prepared using the conditions
described in EP-A- 421210) i nstead of

(2- met hyl - 2Q98435% i azol - 3-yI ) met hanol -i183Step b), and usi ‘ﬁﬁT’G””’”"“
trimethyl acetic acid instead of cycl ohexane carboxylic acid in Step c).
Data for the title conpound: [err]H NVR (360 IWHz, CDCl[err]) [err] 1. 45

506 (1h o, @Hadh Toe g QB AT O p b el BRGR, By Tl LA

Anal . Found C, HH2 MS §E§+) R/©808 MMH]*. 25. 67 Cerr]Herr]Nerr]O
0.12C err]Herr] 0.33H err]Orequires C, 62.36; H 6.19; N, 25. 84%

10- EXAMPLE 97
7- Et hyl - 6- (1- n'etth-II—I-124tr|azoI-?- In'ethoxy)-3-phenl- 1.2.4-
triazol of 4, 3- 8 pyr ig&¥elohexyl-6-(2-methyl-g, riazeliSwimethoxn), 3:phay
pr ecedur es deslc |4b,8_ iol’llo 4153 mn‘?e 88 St eps a) b) and c) usi ng
(1-nethyl - | ) met hanol (prepared using the

condi tions dESCF | bexb it ﬁ%d‘étcﬂlﬁolﬂ@xample 88 Btipan 091 g, 3.0 mmol) was
(2-nethyl-2H1,2, 4-triazol -3-yl)methanol in Ste Engl)@ and using
propi oni ¢ aci @ﬁd@dtvé&@rdi aybiasilesalnbusis asisk (1.2 iLep nwlsge 8P-€F- = BaB4- for

he e comging «}We ARG A ptetig e )
(7E181?er7r§3;1 51132,23%?%3]) aé‘rd r l%ﬁréﬁatém o8 %oun%&eﬁ%gdgﬁ&fmﬁ ?% ?gab‘ﬁ n')29 (I\)E .

Cl err H ert@ N[ enixtGre equsidegassed #ikiBRitrdgentarid a solution &l a#i9n&dittm

EXAMPLE 98

7-Met hyl - 6- (2 PRESHphase(108, 4.5 mol 29) ns“gatﬁre{%auﬁd@edpﬁwlqgaoner 5
triazol of 4. 3- a ng the
pr ocedur es descmq) Ariiﬁg-oan a%‘%‘é‘r?&aé h‘gggt ggg%ganﬁo\(ﬁ?' {'}Eﬁr ﬁ%lfcrtf‘o% Hak

(2-met hyl - 2H bodréd bﬁt@?dé', basifled BB with aqueous ammonium hydroxide and

extracted into dichloromethane (2 x 100 ml). The combined organic

15  extracts were dried (Naz2SQy), filtered and evaporated to give the required
product (0.21 g, m.p. = 192°C). 'H NMR (250 MHz, CDCls) 6 1.22-1.54 (6H,
m), 1.72-2.04 (4H, m), 2.79 (1H, m), 3.98 (3H, s), 5.64 (2H, s), 7.48-7.60
(3H, m), 7.88 (1H, d, J = 0.9 Hz), 7.95 (1H, s), 8.34-8.38 (2H, m); MS (ES*)
m/e 398 [MH]*. Anal. Found C, 65.01; H, 5.82; N, 25.10%. C2:H23N70

20 requires C, 64.78; H, 5.95; N, 25.18%.

EXAMPLE 89

25  triazolo[4.3-b]pyridazine
This compound was prepared using the procedures described in
Example 88 Steps a), b) and ¢) with (1-methyl-1H-1,2,4-triazol-3-
yl)methanol (prepared using the conditions described in EP-A-421210)
used instead of (2-methyl-2H-1,2,4-triazol-3-ylimethanol in Step b). Data
30 for the title compound: *H NMR (360 MHz, CDCIl3) 8 1.20-1.52 (5H, m),
1.72-1.92 (3H, m), 1.20-2.03 (2H, m), 2.83-2.93 (1H, m), 3.94 (3H, s), 5.57



(prepared using the conditions described in EP-A-421210) instead of 2-

WD 98/ 04559 - 118 -

PCT/ GB97/ 01946 pyridyl carbi noI in Step d). Data for title
conpound: [ ewo 9gnd4bfdR (360 MHz, ﬂ,f r]) [err] 2 34 (BEX/GHITION46 1 2
Hz), 3.99 (3H s), 5.62 (2H, s), 7.47-7.% { , 7.85 (1H, d, J =
1.3 Hz), 7.94 (1H, s), 8.34-8.41 (2H, m; M (ES[err]) n1e 322

[MH [err]. Anal. Found C, 60.26; H, 4.45; N, 30.18. Cerr]Herr]Nerr]O
gxgip <L3[Eesr9 g 1 H ¢2H] s),57.48E58 (350, 7.88.(1H, s§1.8.66 $0H, &), 8348-8194 (2H, m); MS

7- (1- Met hvl cy €EStum/e 398-[MEH e tinal - Pound £, 64140; 31d1.93: i, #8:604y F23123000

orapar ed usi n 1 Reti BPLRRERTC 0B 7 . 693 Nu24db% 5o Sops 2y, b)

and c) using 1-nethyl cycl obutane carboxylic acid (Jour nal of
Organonetal lic Chem stry, 1988, 352, 263-272) instead of cycl ohexane
carboxylidacid in Step c). Data for EXAMPLE 98onpound: 15 [err] H NVR
(360 MHz, CDCl[err]) [err] 1.51 (3H, s),- 180192(1H m, 2.02-2.26 (3H,
m, 2.34-2.45 (2H, m, 395(3H s) 560(2H s), 7. 760(3H m, 7.47

(1H, s),

[MA [err]. : . N, )
requires C, tnazo@ti%blg&t Q_#g N 26. 12% 20
EXAMPLE 100

7- Met hyl - 6- (| - met hyFhisigomppund; was prerareq using the prosegdnses fescribed in

triazol of 5 g the
b oeadur o0 dedtARREE ¥4 Sera). b) andc] With ERIBRMInERA-BLEAR £lld (R0
(1-nmet hyl - | H ingteddtdf cyeheRalié Laridxelielacid i m Ste(ﬂh’)ﬁﬂ)&ﬁdfom&hamﬂldﬂe
conditions described in EP-A-421210) i nstead ymet h]}/6 (2%0

pyridine 1 SeommopnaIERNIGR (GoMAn GDEamPo056:1.88 (FHUmNA 042

Cor 500 Lo Ty, 516 5 B GS) 995 G g 68 eR) . e g Shtat b 28T | e

(ES[err]) m’ € (1H, d, J = 0.8 Hz), 7.95 (1H, s), 8.37 (2H, dd, J = 6.6, 1.3 Hz); MS (ES*)
15 m/e 376 [MH]*. Anal. Found C, 63.65; H, 5.51; N, 25.26%. C20H21N-O.
0.2C2HgO requires C, 63.70; H, 5.82; N, 25.49%.

EXAMPLE 91

20 8-Methyl-6-(1-methyl-1H-1,2.4-triazol-3-vimethoxv)-3,7-diphenyl-1,2 4-
triazolo{4,3-bipyridazine
This compound was prepared using the procedures described in
Example 8 Steps a), b), ¢) and d) with (1-methyl-1H-1,2,4-triazol-3-
yDmethanol (prepared using the conditions described in EP-A-421210)

25  used in Step d) instead of 2-pyridylcarbinol. Data for the title compound:
1H NMR (360 MHz, CDCly) 3 2.56 (3H, s), 3.87 (3H, s), 5.49 (2H, s), 7.36-
7.57 (8H, m), 7.97 (1H, s), 8.50-8.56 (2H, m); MS (ES*) m/e 398 [MH]*.
Anal. Found C, 66.45; H, 4.36; N, 23.95. C22H19N70 requires C, 66.49; H,
4.82; N, 24.67%.

30
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PCT/ GB97/ 01946 322 [MH [err]. Anal. Found C, 59.51; H, 4.45; N,
29.88. Cerr]JHerr]INerr]Orequires C, 59.80; H 4.71

EXAMPLE 101 ‘lrg gwmsgg _115.- %T/éﬁyfﬁﬂl%ﬁ
7- Cycl obutyl -3- phenyl -6-(2H 1, 2, 4-triazol - 3-yl met hoxy)-1, 2, 4-tri azol o[ 4, 3-
b] pyri dazi ne Thi s conmpound was prepared in a simlar way to

t hat described in Exanpl e 102 Sggﬁégﬂggggk%and c) using cycl obut ane
carboxylic acid instead 10 of cyclo oxylic acid in Step a),
usi ng benzoi ¢ hydrazi de instead of 2-thi ophene carboxylic acid
hydrazide in Step b) and using 3- hydroxynethyl 2-

[ 2--(trinmet hyl ST-ICw vk neths 7.2 . 4-trar plnas tds -3-phenvdda2 de in
Exanple 72 Step. a) [ .d of 2- hydroxynethylpyrldlne in Step c).
This was fol | GREREOKZ MR Y e described in Exanple 72 Step 15 ¢) to

give the title co

MHz, d[er rf DVEO) %ﬁfﬁ °°1‘.P@'B'ﬁ1‘i g’rSS?J%EPHn‘%d ﬁiﬁgm%%c?%ﬁe%%s%ﬁg%"é 71

(1H, m) Ex&mple 88t5teps a), 7b)<b&xd7c)6951fx§lfu nﬁthﬂmuz,mtrmzons- 1.0 Hz),
8.30-8.49 (2H, m, 8.52 (1H, br_s) err, 348£ (berr]
Anal . Found CyIMegI@anwl (preppmedsing the cerrdls@ns esfyl Fl[lé’P Rt rrl

(I%X,%K/El[_g rllog) 'S lsJ; eradS oF (2-met§)91 Zﬁ 1, ﬁ 49 \?ﬁa%l 32;1)31 {ﬁaggl in Step b) and using

7-Cycl opentyl - IMthﬁb%a?bMHIﬁtd&dYﬂstaaﬁfok‘b?&BBé‘xé’né’&drb%x?héaE:fd 2z8teyl 4, 3-
b] pyri dazi ne 2 Di chl oro-4-cycl op entyllgyrl azi ne

3, 6- Di chl d@opy)i d)aumﬁjr(tiﬁl\e gn)mnasnéu’sl'béﬂﬂ&j(%ﬁ MdizC @bO)Sril 88-2.05 (2Honc.

H S 19. 7 d | boxy] dded

T he v erl 1o b5 3B 00HE ke, SREe 3D ok s ﬁ% Pl el 50 o)
30 dd d 45. 9

oin) A B GRS, Pho% B e %Sg%t@onaﬁ SIIRIEL D). RS Rl he

70[err] C, the 1.8a4%); MS (ES*) m/e 362 [MH]*. Anal. Found C, 62.98, H, 5.07, N, 26.90.

CisH1sN70 requires C, 63.14; H, 5.30; N, 27.13%.

15
EXAMPLE 93

7-tert-Butyl-6-(2-methyl-2H-1.2 4-triazol-3-vlmethoxy)-3-phenyl-1,2 4.
triazolo[4,3-b]lpyridazine

20 This compound was prepared using the procedures described in

Example 88 Steps a), b) and c) using trimethylacetic acid instead of

cyclohexane carboxylic acid in Step c). Data for the title compound:

1H NMR (360 MHz, CDCla) 5 1.41 (9H, s), 3.97 (3H, s), 5.65 (2H, s), 7.50-

7.57 (3H, m), 7.96 (1H, s), 8.01 (1H, s), 8.36-8.38 (2H, m); MS (ES*) m/e
25 364 [MH]*. Anal. Found C, 62.38; H, 5.83; N, 26.45. C19H21N-O 0.15H20

requires C, 62.33; H, 5.86; N, 26.78%.
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PCT/ GB97/ 01946 was poured onto ice, basified to pH 8-9 with aqueous
anmoni um hydr oxi de and extracted into ethyl acetate (3 x 500 m),
dried (MySOnss ssygusend evaporated tojggyness. Purified PET/GBIT/01946
hexane- et hyl acetate m xtures to obtalin pure product (13.4 g). [err]H
NVR (360MHz, CDCl[err]) [err] 1.57 (2H, m, 5 1.82 (4H, m, 2.20 (1H,

m, 3.30 (1H, m, 7.38 (1H, s); M5 (ES[err]) me 217 [MH [err].
b) 6-Chl or o- 7- cycl opent yl - 3- (t hi opherE&AML@L 944-triazol of 4, 3-

b] pyri dazi ne 10 3,6-Dichl oro-4-cycl opentyl pyridazine (1.6 g) was
heated with 2- 't hi ophene carboxylic acid hydrazide (1.16 g) and
triethyl am nes ~oaobik Weley (2% : Berdil-114Q.err] C
for 18 hours. I on wWas partione yl acetate
and sodi um carpara: 3-b Wakided on, the or gani c phase separated, dried
(MgS err]), evaporat, ed to 15 dryness f| ed n Sili ca. el uting
Wi th hexarfe- et hyl Jdhisgpmpound was Rrepare t‘b°'1 e BE%§ ‘iu'e%l bgédinopentyl

(h . 6 oaKaebly 88 S, k) egd ??%fé*‘é%b%ﬁ”élca*b@m%?itf%d%Sd :

= 4.9, 0.9 Hz)ycRhéRand Barlikylié acidiBStép 6). FmtadethEsm édmpound: mgy-e 305
M—I][err] (1 es§ pol ar |someréo err]H NVR (360 %rr %Z[err] 1.70
6H, 20  n), 2282C. LEIINME (360 MiHz.1¢DCly) & 1.8641. @&@Hn;n) s b2ic3 Bygm).y =
, 1.6Hz 1H 4.(1

[err]) Iﬂe%%@%ﬁ-!?%g%( %%r%gs%ﬂ( OP%} I@%rﬁé’r?gg &HGSI-IZ? gIIIBGO

.0
ES
I I I
ST el i e oy i s

i ssol ved i n m/e BgﬂmH]hyAﬁar RonuindieC( @3.88) Hybc22; N27. BBdebeNdﬁle de (60%
wwin oil, was_added _foll owed after 5-10 m nutes by

6- chl or o- 7- cycﬂeapﬁﬁ*ﬁﬂv- 14; H, 5.30; N, 27.13%.

(thi ophen-2-yl)-1,2,4-triazol o[ 4, 3- b] pyri dazine (100 ng). Reaction was 30
stirred at roomterrperature for 18 hours, partitioned between ethyl
acetate and water, organic phase sepaEXIAMPIdEIOSd (MySO err]) and

evapor at etljs

e
C

triazolo[4,3-blpyridazine

This compound was prepared using the procedures described in

. Example 88 Steps a), b) and c) using propionic acid instead of cyclohexane
20 carboxylic acid in Step c). Data for the title compound: 'H NMR (360
MHz, CDCls) 5 1.31 (8H, t, J = 7.4 Hz), 2.71 (2H, q, J = 7.4 Hz), 3.99 (3H,
s), 5.63 (2H, s), 7.47-7.60 (3H, m), 7.87 (1H, s), 7.94 (1H, s), 8.34-8.42 (2H,
m); MS (ES*) m/e 336 [MH]*. Anal. Found C, 60.85; H, 5.39; N, 28.22,
Cy7H17N70 0.1H20 requires C, 60.50; H, 4.98; N, 27.77%.
25
EXAMPLE 96

7-tert-Butyl-6-(1-methyl-1H-1,2 4-triazol-3-vlmethoxy)-3-phenyl-1,2.4-
triazolo[4.3-blpvridazine

30 This compound was prepared using the procedures described in

Example 88 Steps a), b) and ¢) using (1-methyl-1H-1,2,4-triazol-3-
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PCT/ GB97/ 01946 to dryness. Recrystallized in ethyl acetate in

et her or et 0 give pure product. [err]H NWR (250

CDCi[err]) [ ’ﬁ‘"‘fg $93°(6H, ), 2.16 (2H, n)1B-38 (1H, M%’”@%"%H
s), 7.21 (1H, 'm, 7.28 (1H, m, 7.51 (2H, m, 7.77 (1H, , 7.88 (1H

d, J = 1.1Hz), 815(1H m, 8.65 (1H, m; MS (ES[err]) me 377 5

LM Lerr). | sDmethagel (raspapsibHoing the oo BRI SH BB A 4212100 1
yl met hoxy) - 1, 2j4stbh § 37 0220 th31 2R T2 dﬁhﬁd?zﬁl 3- gz)énethanol i BeARbE hrid usihg

anal ogous procedure as outlined in Exanple usi ng
2, 4~di fl uor obennmathglnodtﬂnwlmhmsteadnﬂ cfolahqjtamemboxudlm:gcidln Step ¢).

SR i e S e oA )
, g o Eﬁj §)95 faéi(ﬁgsﬁe” 2§l¥"é) Fasf séjﬁzmps @]rﬁ%)(éldg aH, o 8%9( 1H

EXAIVPLE 104 @st (2H, m); MS (ES*) m/e 364 [MHJ*. Anal. Found C, 62.03; H, 5.58; N

7- Cycl opent yl - 6- (1- net hvl - 1TH 4-triazol - 3-yl net hoxy) Srét hi ophen yI ) -
1,2, 4-triazol oR4,65- §hpblziNed i(an?CGHm 0.33H:0 requipes @dﬁ}éﬁﬁa naPodo
procedure as ogéﬁg d i n Exanpl e 102b usi ng 2-thi ophene car boxyl iC
aci d hydrazide Exanpl e 102c using (1-

met hyl -1H 1, 2, 4-tri azol -3-yl)nethanol to give the title conpound. [erT]H
NVR 25 (250 MHz, CDCil[err]) [err] 1.32 (6H n), 2.14 (2H m, 3.28 (1H,

m, 3.95 (I8H, s), 5.61 (2H, s), EXAMPLE 97y, 7.50 (1H, dd, J = 1.2,
5.1 Hz), 7.84 (1H, d, J = 1.1 Hz), 8.07 (1H s), 8.25 (1H, dd, J =
3.7, 1.1 Hz); M5 (ES[err]) nle 382 [MH [err].

7-Ethyl-6-(1-methyl-1H-1.2 4-triazol-3-vlmethoxy)-3-phenyl-1,2.4-

triazolo(4,3-blpvridazine
This compound was prepared using the procedures described in
15 Example 88 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 b) and using
propionic acid instead of cyclohexane carboxylic acid in Step ¢). Data for
the title compound: 'H NMR (360 MHz, CDCls) 6 1.31 (3H, t, J = 7.4 Hz),

20 2.68-2.84 (2H, q, J = 7.4 Hz), 3.94 (3H, s), 5.56 (2H, s), 7.43-7.64 (3H, m),
7.82 (1H, s), 8.06 (1H, s), 8.46-8.60 (2H, m); MS (ES*) m/e 336 [MH]*. Anal.
Found C, 60.91; H, 4.73; N, 29.07. C17H17N-0 requires C, 60.88; H, 5.11;
N, 29.24%.

25 EXAMPLE 98

triazolo[4,3-blpyridazine

This compound was prepared using the procedures described in
30 Example 5 Steps c) and d) using (2-methyl-2H-1,2,4-triazol-3-yl)methanol
(prepared using the conditions described in EP-A-421210) instead of 2-
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PCT/ GB97/ 01946 EXAMPLE 105

7-Cycl opentyl - 6- (2-met hyl -2H 1, 2, 4-tri azol - 3-yl met hoxy) - 3- (t hi ophen- 2-yl) -
1,2, 4-tri azelogsi4Ss9b] pyri dazi ne 5 -1 epar ed in an anaPOCI)GBY7/01946
procedure as outlined in Exanple 102b usi ng 2-thi ophene carboxylic

aci d hydrazi de and Exanpl e 102c using (2-
met hyl -2H 1, 2, 4-tri azol -3-yl)net hanol to give the title conpound. [err]H

NVR 4 oa ( gaommdyl caxhipel 1 $t2€{;ed)r]Data73)r(ﬁﬂ-lb compoanfiBlHZimmxss@Mﬁz( 13
? 2 Hz), (7 ssca%) g2 %‘? 1%3 4 j? @)Hz)s%eﬂé (CHy, S)s§ 629218 59,11447%60181:{ 3.7,
1.1 He); [ 97dd Q1E € $82.3 Hy), 7.94NHH %) 8.34-8.41 (2H, m); MS (ES*) wle

EXAMPLE 106 5
7- Cycl opent yl 882 Maizmdn@mmrw@lﬂsymb ?X\Omﬁ,m%@'o%ﬁcgml)
u

1,2, 4- trlazolo[4 3-b pyrlda2|ne Prepared in an anal 0go
procedure as veguirest, 60. 12 4hpt.86;:18280.11%. using i sonicotini ¢ hydrazi de
and Exanmpl e 102c using (2-nethyl-2H1, 2, 4- triazol-3-yl)nethanol to

give the title conmpound. [err]H NWR (250 MHz, 20 CDCl[err]) [err] 1.75
(6H, m, 2.12 (2H, m, 3.22 (1H, m,%%), 5.68 (2H, s), 7.96
(1H, m, 8.43 (2H, d, J = 6.2Hz), 8. . d, = 6.0Hz); M5 (ES[err]) nme
377 [MH [err]. ' EXAMPLE 107 25

7- Cycl opent yl et hyl -1 H 1,2, 4-tri azol - 3-

yl met hoxy) - 1, 2534k 5 KoY oymeths °124tr18201m&2m@q an -
ﬁ;glr 22?32 g;gﬁ%gzl%&qe% ng_ 8%;5%18%345?5 Eﬁg?ﬁhg 102b usi ng o-fl uorobenzyl
1,2,4-triazol -3- yIThEHftﬁﬂpbuM)wgasvx&epaﬁed 6ing t@u@rgmeé@lﬂuekerersl:ﬂbbﬁ/m250wz,
CDCI[err]) [ér] 1.69 (6H, n)) 12 (2H, 3H, s)
5.41 (2H, s),Example 88 Steps a), b) and c) using 1- methylcyclobutane carboxyhc acid

(Journal of Organometallic Chemistry, 1988, 352, 263-272) instead of
cyclohexane carboxylic acid in Step c). Data for the title compound:
15 'H NMR (360 MHz, CDCls) 8 1.51 (3H, s), 1.80-1.92 (1H, m), 2.02-2.26 (3H,
m), 2.34-2.45 (2H, m), 3.95 (3H, s), 5.60 (2H, s), 7.47-7.60 (3H, m), 7.47
(1H, s), 7.94 (1H, s), 8.38 (2H, dd, JJ = 6.6, 1.7 Hz); MS (ES*) m/e 376
[MH]}*. Anal. Found C, 63.82; H, 5.53; N, 25.82. C20H21N70 requires C,
" 63.98; H, 5.64; N, 26.12%.

20
EXAMPLE 100
7-Methyl-6-(1-methvl-1H-1,2 4-triazol-3-ylmethoxy)-3-phenvl-1.2.4-
triazolo[4,3-b]pyridazine
25 This compound was prepared using the procedures described in

Example 5, Steps c) and d) using (1-methyl-1H-1,2,4-triazol-3-yl)methanol
(prepared using the conditions described in EP-A-421210) instead of
hydroxymethyl pyridine in Step d). Data for the title compound: 'H NMR
(360 MHz, CDCls) 6 2.37 (3H, s), 3.95 (3H, s), 5.55 (2H, s), 7.45-7.59 (3H,
30 m), 7.83 (1H, d, J = 1.2 Hz), 8.07 (1H, s), 8.43-8.54 (2H, m); MS (ES+*) m/e
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7.29 (2H, m), 7.51 (1H, n), 7.85 (1H, d, J = 0.7Hz), 7.97 (IH n), 8.04

(1H, (ES[err]) me 394[M—I][err]

EXAVPLE 10 8w?) sgz/olyg Y119 PCT/GB97/01946
7-Cycl opentyl 3-(2-fluorophenyl)-6-(2-nmethvl-2H1, 2,4-triazol - 3-

yl met hoxy) -1, 2,4-triazol o[ 4, 3- b] pyri dazi ne Prepared in an

anal ogous pro s ,outl Hned,i 2 fl uorobenzyl
hydr azi de andgggm £ ERFRG'C S5Rl TR 1 4B R, go.88. CRHINGD e @hds®

124tr|azol5§ Me;bqngjg,bq—,mvethetltle conmpound. [err]H NWMR (250
MHz, coaTérr]) [erf] 1.72 (6H m, 2.08 (2H m, 3.19 (1H m, 3.84

(3H, s), 5.49 (2H, s), 7.32 (2H, m, 7.58 (1H, m, 7.87 (2H m,
7.90 (1H, m; M5 (ESt) me 394 r] . 15

EXAMPLE 109 __E)Miﬁﬁiﬂ

7-Cycl ope%t -3-(2-fluorophenyl)-6-(pyridin-2-yl net hoxy)-1, 2, 4-

triazol o[ 4, 3-b] pyri dazi ne Prepared in an anal ogous procedure as

outlined in Eza(rr_a__ia&lebﬂ@m -gRenvIGA 2H- 02 f4-t1d )3 7ithethosvia 218 -taisdolo{a[®| e
102c using 2 roxymnet hyl pyridine to give the title conpound.
[err]H NI\/R(ZE{DM_ZAEE)CI [err]) [err] 1.74 (6H, m, 2.16 (2H, rr),
3.32 (1H, , 5.4842 ,
7.51 (1H, 7. 71’1‘?‘1 {{F"‘&)"bﬂh%‘?&ﬁé@}’a% é%asi’i?r(‘ﬂad wg} to 6@?&‘}“’5"9 ity 60
(1H, m; (E§§}n;ﬂ€qo&99te[d¥|ﬂ)[ By 41d cPsing cyclobutane carboxylic acid instead

EXAMPLE 110 o _ . o
7- Cycl opdat vl efeydopentiankwarbeidisdcid & Szemei h;dlne lkenzoic hyrdraizidecinsgead

2o ogous pr obbAIPISHIETR GrPHEH TR BReaBiter b) ang FREEE 1" "
2, 4-difluor 0bﬁ?&?d)&xﬁ‘@ﬂlﬂd@W-&Hnﬁ’&h@’%ﬂa@ﬁ%ﬁh@xﬂ%ﬁh&’ﬁﬁ@1,(2%4-triazole
(prepared in Example 72 Step a) instead of 2-hydroxymethylpyridine in
Step c). This was followed by the procedure described in Example 72 Step
15  ¢) to give the title compound. Data for the title compound: 'H NMR (360
MHz, de-DMSO) 8 1.74-1.90 (1H, m), 1.90-2.29 (5H, m), 3.50-3.71 (1H, m),
5.54 (2H, s), 7.48-7.69 (3H, m), 8.14 (1H, d, J = 1.0 Hz), 8.30-8.49 (2H, m),
8.52 (1H, br s); MS (ES*) m/e 348 [MH]*. Anal. Found C, 61.93; H, 4.65; N,
27.58. C1gsH17N703 0.17H20 requires C, 61.69; H, 4.99; N, 27.98%.
20
EXAMPLE 102

blpyridazine

25
a) 3,6-Dichloro-4-cyclopentylpyridazine
3,6-Dichloropyridazine (10 g) was suspended in water (200 ml),
conc. HaSO4 (19.7 g) and cyclopentane carboxylic acid (32.7 g) was added
and the reaction degassed under Nz at 70°C. Silver nitrate (2.28 g) was
30 added followed by dropwise addition of ammonium persulfate (45.9 g) in

water (120 ml). After an additional one hour heating at 70°C, the reaction
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PCT/ GB97/ 01946 met hyl -2H1, 2, 4-tri azol - 3-yl ) met hanol to give the
title conpound. [err]H NWR (250 MHz, CDCl[err]) [err] 1.73 (6H, m,
2.09 (2H, myoofodsds (1H, m), 3.85 (3H, s) 20.- 5.49 (2H, sPCT/GE70(96, m,
7.90 (3H, m; M5 (ES[err]) nmle 412[M—I][grr] 5

EXAMPLE 111

7- Cycl opent vl - 3- phenyl - 6- (pyri di n- 2-yl met hoxy) - 4-triazol of 4, 3-

b] pyri dazi ne was poured ontd:lcepba&;ﬂed o gl &&Wd@mwxm@sdmomw outlined in
Exanmpl e 102b

2- hydr oxynet rhbfdm’“ e ?nfg‘? ‘f_% I iy ﬁr‘]‘idel éx’ﬁg%é‘ﬂs}o‘gn‘f‘gm%%ﬂ/ﬁné%o

Mz, CDA [ er rdv%fb?é%d t%f?l?n@?b Purified Mth i?ex]tﬁle(ezcﬁal Hetate ﬁﬂxf\%r@s t8) - 5 62

(2H, s), ,
EXZ\HNE?_E ?126 dbZhin phre Préduct Xi3. 4I’Q) IW[MHZ CDCM&IM(Z_H{I—&LD er I‘] 15
7- Cycl opeht y11.82 kéHaph), 8-30 (1 1y 3.80H(1H2 my), 7 3&EAH.-3; WSrEF0ngle- 217

phenyl-l,2,4l§&$?;olo[4 3- b] pyri dazi ne 20 Prepared in an anal ogous
procedure as ned in Exanpl e 102a - using
3, 6-di chl oro-4- et hyl pyri dazi ne, Exanple 102b using benzoi c hydr azi de

and Exanpl e 102c using (2- rret hyI

2H-124tr|<25120I | ) met hanol to

gi ve the tltllﬁ cornmblmoro-y ¢ : ] 13 drd-] 1.63

(4H, 1), aH, 2.74 (3H, s), 3.46 (1H m), 3.94 (3H s), 5.57 (2H,
s), 25 1-.1;(23:4—23—3 He 7. 95 (1H, s), 8.36 (2H, m:; M (ES[err]) me 390
[MA [err 10 3,6-Dichloro-4-cyclopentylpyridazine (1.6 g) was heated with 2-

thiophene carboxylic acid hydrazide (1.16 g) and triethylamine
hydrochloride (1.16 g) in xylene (10 ml) at 140°C for 18 hours. The cooled
reaction was partioned between ethyl acetate and sodium carbonate
solution, the organic phase separated, dried MgSOQ,), evaporated to

15 dryness and purified on silica gel eluting with hexane-ethyl acetate
mixtures to give both 7- and 8-cyclopentyl isomers. 1H NMR (360 MHz,
CDCls) 8 1.89 (6H, m), 2.30 (2H, m), 6.93 (1H, s), 7.23 (1H, dd, J = 5.2, 3.9
Hz), 7.54 (1H, dd, J = 4.9, 0.9 Hz), 8.25 (1H, dd, J = 3.8, 1.0 Hz); MS (ES*)

" m/e 305 [MH]* (less polar isomer). {H NMR (360 MHz, CDCl3) § 1.70 (6H,

20 m), 2.23 (2H. m), 3.36 (1H, m), 7.24 (1H, m), 7.55 (1H, dd, J = 7.0, 1.6Hz),

7.99 (1H, s), 8.24 (1H, dd, J = 5.3, 1.6 Hz); MS (ES*) m/e 305 [MH]}* (more

polar isomer).

c)
25  triazolo[4.3-blpyridazine
2-Hydroxymethylpyridine (56 mg) was dissolved in
dimethylformamide (2 ml) under N2. Sodium hydride (60% w/w in oil, 21
mg) was added followed after 5-10 minutes by 6-chloro-7-cyclopentyl-3-
(thiophen-2-vl)-1,2,4-triazolo[4,3-b]pyridazine (100 mg). Reaction was
30 stirred at room temperature for 18 hours, partitioned between ethyl

acetate and water, organic phase separated, dried (MgSO4) and evaporated
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PCT/ GB97/ 01946 EXAMPLE 113

7- Cycl opent Wo@alﬂmiﬁw 6-(2H1,2,4-tri azog]z- vl met hoxy) - 1, 2, dpd¥cBI0194¢4, 3-
b] pyri dazi ne _ Thi s conmpound was Ppared using the procedures
described in Exanpl e 102 Steps a), b) and c) using benzoic hydrazi de
I nstead of 2- t hi ophene carboxylic acid hydrazide in Step b) and

usi ng 3- hydr opeydBida%k- Recr ystalhzed in ethﬁ_ acetate in ether or methanol to give
2-[2-(trimethylsi'lanyl)ethoxy]nmeth -triazol emg prepared In

we Tol | Ziﬁ“ﬁ“ﬁ?‘”“?ﬁfﬁ”}?ﬁ dfgwﬁi“’@m"” ey &’ﬁm dve the
E::DE: e conpouridt.mad .figr(Z &t g]rglféoFPgoE%Eé?gp ?ﬂ%‘/ﬁﬁggé lq/t-i7 ﬁ

, 22
el n s 2']2?488#& b 5= U0 B P SR EBIqH, wf SRS pl3
(1H, , 8. 37MBf. m; M (ES[err]) nme 362 [MH [err]. 15

EXAIVPLE 114
3- (4- Met hyl phenyl ) - 7- phenyl - 6- (pyri di n- 2- vl net hoxy) -1, 2, 4-tri azol o[ 4, 3-

b] pyri dazi ne 20 Thi s conpounchmggﬁ_)ghgd usi ng the procedures
described in Exanpl e 2 Steps a)s P d) except that in Step c)
p-tol ui c hydrazi de was used instead of benzoyl hydrazide. Data for the

title conpound: [err]H NI\/R(250 VHz CDCI[err]) [err] 2 45 (3H, s),
5.68 (2H, s)7ﬂ 1-8 4 15 36t dz0d-3¢7 (3H, m,

8.07 (1H 81 83 25 . (1H, br d, " 256 Hz). B

PCT/ GB97/ 01946 Prepared in an analogous procedure as outlined in E&Qmple 102b

using 2,4-difluorobenzoic acid hydrazide and Example 102c using (1-
methyl-1H-1,2,4-triazol-3-y)methanol to give the title compound. 'H NMR
(360 MHz, CDCls) 6 1.75 (6H, m), 2.14 (2H, m) 3.24 (1H, m), 3.93 (3H, s),

15 5.42 (2H, s), 7.14 (2H, m), 7.86 (1H, s), 7.90 (1H, m), 8.04 (1H, s); MS (ES*)
m/e 412 [MH]*.

EXAMPLE 104

20

1,2.4-triazolo(4.3-blpyridazine

Prepared in an analogous procedure as outlined in Example 102b

using 2-thiophene carboxylic acid hydrazide and Example 102c using (1-
methyl-1H-1,2,4-triazol-3-yl)methanol to give the title compound. 'H NMR

25 (250 MHz, CDCls) § 1.32 (6H, m), 2.14 (2H, m), 3.28 (1H, m), 3.95 (3H, s),
5.61 (2H, s), 7.24 (1H, m), 7.50 (1H, dd, J= 1.2, 5.1 Hz), 7.84 (1H, d, J =
1.1 Hz), 8.07 (1H, s), 8.25 (1H, dd, J = 3.7, 1.1 Hz); MS (ES*) m/e 382
[MH}*.



EXAMPLE 115
3- (4- Met hvl phenyl) - 6- ( 3- et hyl pyri di n- 2-yl et hoxy) - 7- phenyl - 1, 2, 4-

triazol o[ 4, 3-b] pyri dazine 5 Thi s corrpound was -prepared using the
procedur es Wesasdssed i n Exanpl e 2 Stf:%xf b), ¢) and BOT/ERUP46 hat
in Step ¢) p-toluic hydrazide was used i nstead of benzoyl hydr azi de;
and in Step d) 3-nethyl-2- pyri di nenmet hanol was used instead of
2-pyridylcarbinol. Data for the title conmpound: [err]H NMR (250 MHz,
CDCl[err]) [err] 2.31 (3H, s), 2.45 EXAMBLESI®M8 10 (2H, s), 7.24 (1H
dd, J = 7.7, 4.9 Hz), 7.32-7.46 (5H ), 7.54-7.64 (3H m, 8.03 (1H,

s), 8.30 (2H d, J =83 H), 846 (1H br d, J =55 H). M (ESerr])

M e 408
6- (e1 Eth\[/:vH][qrdj Gigoent

p -/-p T4y &y 7T
triazol o 4, 3- stirihelo{¢.3-b 1daz1ne Thi s corrpound was prepared using the
procedures descrl bed in le 2 St eps a), c), .and d) exc%ﬁ'?t that
in Step c) p-tol ui é’rnpareaizWén alogQais nre ‘}rﬁs%sé&ﬁhéﬁdbélﬁ’éﬁm

d St d t ead
oo byt ot cheigkthiodtepe carbok M EGHATRE AL L BESLB1L TooL QSW e
?/'24'2_' SDC%[ err Heth?%—B]H 4, ﬂ-4(tﬁi!‘2|ol Bwyl)lngtéﬁn%le gwe the tltle Eonﬂ\ otiaH. 1H)NM:R 88

(1H d J = 1(250MHZ7CM1?) 4. 7(370@1{ ), 230&)221(1;Lm,) &)1;3 (8H4®n)( 2403 (BHJS); 8.3
_251527); VB (Es[eesr( 3 8 S T bR, da, v = 5.0, 13 B3, Y88 UH, 4, v =
EXAMPLE +

3- Phenyl -'6- ( pyrll 512?1 % I(r]f'claitﬁ%xy)ls'gu(-{t’ ﬁildo?{nr%h ﬁ) 3}YI§ (lj‘?S )Eﬂt r3|8azol o[ 4, 3-

b] pyri dazi ne [MH]*. Thi s conpound was prepar ed usi ng the procedures
described in

EXAMPLE 106

15

1,2 4-triazolo[4.3-blpyridazine

Prepared in an analogous procedure as outlined in Example 102b

using isonicotinic hydrazide and Example 102¢ using (2-methyl-2H-1,2,4-
triazol-3-yl)methanol to give the title compound. 'H NMR (250 MHz,

20 CDCls) 8 1.75 (6H, m), 2.12 (2H, m), 3.22 (1H, m), 4.02 (3H, s), 5.68 (2H, s),
7.96 (1H, m), 8.43 (2H, d, J = 6.2Hz), 8.83 (2H, d, J = 6.0Hz); MS (ES*) m/e
377 [MH]}*.

EXAMPLE 107
25

lmethoxv)-1,2.4-triazolo[4.3-blpyridazine

Prepared in an analogous procedure as outlined in Example 102b
using o-fluorobenzyl hydrazide and Example 102c using (1-methyl-1H-
30 1,2,4-triazol-3-yl)methanol to give the title compound. 'H NMR (250MHz,
CDCla) & 1.69 (6H, m), 2.12 (2H, m), 3.23 (1H, m), 3.93 (3H, s), 5.41 (2H, s),



Exanple 15 Steps a), b), c), d) and e) except that thionorpholine was used
I nstead of piperidine in Step c). Data for the title conpound: [err]H NWMR
(360 MG os6dssd [err]) [err] 2.81-2.84 (4H m, 3.56-3.5% dﬁdgi,,-,m,“S 62
(2H, s), 7.29-7.32 (2H, m, 7.49-7. (4H, m, 7.79 (1H,

7.7, 1.7 Hz), 8.31 (2H, dd, J = 10 8.3, 2.4 Hz), 8.64-8.66 (2H n'), IVB
(ES[err]) me 405 [MH[err]. Anal. Found C 62.30; H, 4.90; N, 20.60.
qerrlHer ] NEooIEH, wh Y s PR, m§ 27 88 1, @280 Mz), 7.97 10l Bha L

6- [ 2- (4- Met hyl HHhME ESH-nile) 89hMH)*.3, 7- di phenyl -1, 2, 4-tri azol of 4, 3-

b] pyri dazi ne Thi s conmpound was prepared using the procedure
described in Exanpl e 61 except that

5- (2- hydroxyet hyl ) - 4- net hyl t hi azol e S i nstead of

4- hydr oxymnet hyl benzyl al cohol. Data Mﬁgﬂiﬂ% conpound: VB

(ES[err]) mie 414 [MH [err]. HPLC 90% (run on a HP 1090 using Hi chrom
S50DS2, 23cm col um, flow rate of 1 m/mn and 70%aceton|tr|le/pH 3.5

EXAMPLE 119
%65¥%i di n- 2-yl et hoxy) -1, 2, 4-

triazol of 4, 3- b] pyr 'Pj:%'a?@d in an anal?ou '?eeps %E‘g%lﬂféﬁ)ﬁr%?ﬁhﬁga 'i?hgg the

procedures described in 30 xcept
t hat 2-net hyl pgsmg)b+fhnmbenzyl h)(dramdmar)d Eﬁamjﬂedoza&kﬁ@d(mﬁaeﬁhppzm1 ne in

St t th 559
- igscz {524 r‘“rlfzo 3'Y1§@?FW/t9£9%the title compannss (HINMR (2561 MR, (360

Mz, CDO [err ]dDbﬁﬁ 51132 16H( R}, 298 G ), 5.1 H 14354080, ¢, 5.49 2H. ¢)
7.32 (2H, m), 7.58 (1H, m), 7.87 (2H, m), 7.90 (1H, m); MS (ES*) m/e 394

[MH]*.
15 EXAMPLE 109
7-Cyclopentyl-3-(2-fluorophenvyl)-6-(pyridin-2-ylmethoxv)-1.2.4-

triazolo[4,3-b]pyridazine

Prepared in an analogous procedure as outlined in Example 102b

20  using o-fluorobenzyl hydrazide and Example 102¢ using 2-hydroxymethy!l
pyridine to give the title compound. IH NMR (250 MHz, CDCls) 5 1.74 (6H,
m), 2.16 (2H, m), 3.32 (1H, m), 5.48 (2H, s), 7.25 (3H, m), 7.42 (1H, m),
7.51 (1H, m), 7.51 (1H, m), 7.71 (1H, d, J = 1.1Hz), 7.88 (1H, d, J = 0.7Hz),
8.60 (1H, m); MS (ES*) m/e 390 [MH]".
25
EXAMPLE 110

7-Cyclopentyvl-3-(2,4-difluorophenyl)-6-(2-methvyl-2H-1.2 4-triazol-3-
ylmethoxv)-1.2 4-triazolo[4,3-b]lpyridazine

30 Prepared in an analogous procedure as outlined in Example 102b

using 2,4-difluorobenzoic acid hydrazide and Example 102c using (2-



(1H, m, 1.87-2.24 (3H, nm), 3.42-3.48 (IH m, 3.67-3.74 (lH n'), 4.23-4.28
(1H, m, 5.60 (2H, s), 6.81 (1H, s), 7.29 (1H, dd, J = 7.5, 4. Hz)
7.42-7.49 (4H, m, 7.74 (1H, td, J =7.7, 18Hz) 827 S

M, 8.66 (IWO9O4SSY J 5 =55 Hz). M_slg[ err]) me 387 %?7(‘11“Ana|
Found C, 68.24; H, 5.76; N, 21. 67. err]H err] [err]Oreqwres C
68.38; H 5.74; N, 21.74% EXAMPLE

120 10
6- (1 - Met hvl - Indeth - 2H: 1,2 4 triiazply3-nhmeshgnol3ogive yhe M(WHOWQ—W)NMPQ 4-

b ocedur es. ddeoD BTGPl & 1.7 408 0, 8 U5 EE B ¥ B 10, BOGBAERAT) oot
i net oad of 2 B9k Lol BT (R B TP GRS AT HIAMAL ) pouna:

[err]H NWMR (360 MHz, d6- DVBO) [err] 3.87 (3H, s), 5.56 (2H, s),
7.55-7.65 (3H, m, 775777(2H 8.46-8. 50 (3H, m, 8.61 (1H

s), 8.71 B2H, br d, J = 7 Hz). W&_s% [MH [err]. Anal .

Found C, 61.66; H, 4.09; N, 28. 14 Clerr]Herr]Nerr]O 0.05

(derr]Herr]O[err]). 0.3 (H20) reqwres C, 61.55; H 4.35; N,
28.43% 20 . i

7- Cycl opent yl y

triazol o[ 4, 3-Wpwyidatiae ne 25 Thi s conmpound was prepared as

descri bed in Exanple 88

hat
(1-methyl -1 H1,2, §h: f?li%rf |m§’w€‘#€fiﬂ%8f°‘29d“re af@ﬁ@%ﬁ'ﬁﬁ% Hple 1028
instead qf (2;4% g 3 Hy&’raﬁﬂé’ 4Rd Wxadaple 102¢ dél.lﬂﬂtﬁ}ﬁﬁ'@k?'hﬁtﬁ&'?p b) and

cycl opentane car IC acid was used instead ohexane

carboxylic acpyhdmeStoepve)the Imﬂeaccimpoutné tH NMRc@Ap ML, qféﬂa} B BB6 (BRVR
360 MHz, CDCl[err er 1. 62 1 3 22 3.32
E 1H, m), 3.9 3211]8)s()2E{ 1;73 ?42@ s}n,): 6(25? 59/2? §8|(fﬁ> m)V%gé’ 8. 02

(1 PR 815PRs H, d, J = 0.782), 8.36 (2H, 9865 (1H, m); MS (ES+)
m/e 372 [MH]}*.
15
EXAMPLE 112
7-Cyclopentvl-8-methyl-6-(2-methyl-2H-1,2 4-triazol-3-vlmethoxy)-3-
phenyl-1,2 4-triazolo[4,3-blpyridazine
20 Prepared in an analogous procedure as outlined in Example 102a

using 3,6-dichloro-4-methylpyridazine, Example 102b using benzoic

hydrazide and Example 102c using (2-methyl-2H-1,2,4-triazol-3- -

yl)methanol to give the title compound. *H NMR (250 MHz, CDCl3) § 1.63

(4H, m), 1.83 (4H, m), 2.74 (3H, s), 3.46 (1H, m), 3.94 (3H, s), 5.57 (2H, s),
25  7.51 (3H, m), 7.95 (1H, s), 8.36 (2H, m); MS (ES*) m/e 390 [MH]*.



s) 8.50 (2H, br d, J 8 Hz). Ms (ES[err]) me 376 [MH[err]. Anal. Found
63.73; H 5.56; N 25.16. C(ferr]Herr]Nerr]O 0.1

(C[err]H[err (Herr]O requires C, 63.70; H, 5.8 9%
wos/0fssd APl 22 PETIGHY 7161946

7 | sopropyl - 6- (1-methyl -1H1, 2, 4-tri azol - 3- vl net hoxy) - 3- phenyl - 1. 2. 4-

triazol o] 4, 3-b] pyri dazi ne Thi s conpound was prepared as

described in Exanple 88 Steps a), 1 lf’]ffl , except that

(1-methyl-1H1,2,4-triazol-3-yl)nmeth - A-421210) was used

i nstead of (2-nethyl-2H1,2,4-triazol - 3- yl)met hanol in Step b) and

2- nethylproplonlc aC|d was used |nstead of . cycl ohexane carbox I|c

aci-d in Step cJ-Cyula vl 7 3rylmathoxy)- '-:v__

cociferr]) [ery L31.(6H d J =69 H), EX: (1H hept, J = 6.7 15
Hz) 3.94 (3H—%§m§3§2(2H s), 7.46-7.56 (3H m), 7.86 (1H s). 8.06 (1H,

50 (2H Bofit)prelford E5L ) i ot PERel bbby ANl
Found C, 6% Thig &)mﬂmm freg@: err%H e‘?jro (Ia\l errs] O relql%larnels C,
61.88; H, 5. 48Ex&knp28 IOB%teps a) b) and ¢) usmg benzoic hydrazzde instead of &XAMPLE
123 20

3- Oycl opr opy! - Gippbens aarhoxplic agid;hydrazidg i Stemb) #ad peing rhwdroxymethyl-

br ocedur o5’ dest T iEiBE Aflsilanypethoxylms hy 2 BNRARRAE (R EREF1n 0 D
hydrazi de bei nBxufgde rzassfsépch)qhs&ad oftseny@bdxym@thymyﬁﬁime 1§t8i:lép®) aHis
(1-methyl-1H1, 2,4-triazol - 3-yl ) met hanol bei ng used i nstead of

2-pyri dyl 38r bi web followeed bythe nreeedurerdercribed lezﬁample 72 Sm¢etorgiye [tb?.r]

) 555 (o uieoomipiRint, cBatEfls (Bl dly debpifal Aol AR EcIng o

1H, 8 I
Sf 79; N, 2782%31 Wgo(éﬁséifje?rn err‘]:hzl[:glrlrw_(hH rﬂr]% ﬁgge(%lrfgwpgqﬁ g%g ZL% 7%0

H 5.09; N 253H,%), 7.85 (1H, d, J = 0.7Hz), 8.27 (1H, m), 8.37 (2H, m); MS (ES*) m/e

362 [MH]".
15
EXAMPLE 114
3-(4-Methylphenyl)-7-phenyl-6-(pvridin-2-ylmethoxy)-1.2 4-triazolo{4.3-
blpvridazine
20 This compound was prepared using the procedures described in

Example 2 Steps a), b), ¢) and d) except that in Step ¢) p-toluic hydrazide

was used instead of benzoylthydrazide. Data for the title compound: 1H

NMR (250 MHz, CDCls) & 2.45 (3H, s), 5.68 (2H, s), 7.29-7.39 (1H, m),

7.51-7.55 (3H, m), 7.66-7.77 (3H, m), 8.07 (1H, s), 8.18-8.31 (2H, m), 8.64
25 (1H, br d, J = 5.6 Hz). MS (ES*) m/e 394 [MH]}*.



WD 98/ 04559 - 130 -

PCT/ GB97/ 01946 EXAMPLE 124
3-(2-Fluorophenyl)-6-(2-nmethyl-2H 1, 2, 4-tri azol - 3- vl net hoxy) - he

1 . 2. 4-tri WOBsMas93- b] pyri dazine 5 _19¢ Thi s conpound we&CH FSB ‘tf usi ng
procedures described in Exanpl e 2 a}, b), c), d) with 2-fl uorobenzyl
hydr azi de bei ng used instead of benzoyl hydrazine in Step c¢) and
(2-nmethyl-2H 1, 2,4-triazol - 3-yl ) met hanol bei ng used instead of
2-pyridylcarbinol in Step d). [err] EXAMRBEONSE CDCl[err]) [err]

3.89 (3H, s), 5.47 (2H, s), 7.32 (6H, m, 7.65-7.68 (2H, m, 7.96 10 (3H,
m,; M5 (ES[err]) me 402 [MHerr]]. Anal. Found C, 61.85; H 3.35; N,

o A A MEh My B 6 Y Dneth eIV hBehday) TlpHdivit 2. 95 N
. 0
3- (2- FI uor oplteiagblo{43¢klpyridaginel H 1, 2, 4-tri azol - 3- yl net hoxy) - 7- phenyl -

1.2.4-triazol o[ 4. 3- k] pyri dazine S Cco ound was,, pr.epar ed

usi ng protedures & CPBPQuUng was pr@@é‘ﬁﬁl‘@”ﬁg g‘l)e PHce E)’es dgscyjbed 1n

2-f1 uor ob h i
& ep o and” ExebipleF Stepe), B, G A BRIt in Step S DU HALARI "
instead of 2wy u@hd ateid of bémzosileydrdkide] ahd]xH SWB({)?&?M 1-2-

cDCl[err]) [err]. 3.66 (3H. s), 5.53 (2H 7.85-7.88 (2H,
n), 8.06 py(nﬂme@)ethml(\ﬁq uped }nsgraﬁ nﬁé émrp}nolArQata ﬂomha title
62.49; H 3. 7§mqﬂun§31§§;@m (%%&kﬁ%]éb%’h)]s'\‘ﬁ 81'BH s Pas By sxg res G

62.48: H 3.4 MPLE 126
6- (1- Met{yl - % 74?4 (1BZal; 3= relhrKy), *773@7%{5}? £15h1 8aleps ¢3p! }n)

1,2,4-tri1azolo pyri dazi ne hi's conmpound was preparéed
using the pr @c(ez}i(l.‘rldss)désm {218 dd,i Si=F3 Hﬂx&:ﬂﬁl @R m)d, b¥ 5.8 HANMINWESHt h
2-t hi ophene carbox Ilgﬂhydra2|de bei ng used i nstead of benzoyl
hydra2|ne|n & (1-nmethyl-1H1,2,4-

EXAMPLE 116
15

triazolo[4, 3-b]pyridazine

This compound was prepared using the procedures described in

Example 2 Steps a), b), ¢) and d) except that in Step c) p-toluic hydrazide
20 was used instead of benzoylhydrazide; and in Step d) 1-ethyl-2-

(hydroxymethyl)imidazole was used instead of 2-pyridylcarbinol. Data for

the title compound: 'H NMR (250 MHz, CDCl3) 8 1.14 (3H, t, J = 7.3 Hz),

2.46 (3H, s), 3.88 (2H, q, J = 7.3 Hz), 5.62 (2H, s), 6.98 (1H, d, J = 1.3 Hz),

7.10 (1H, d, J = 1.2 Hz), 7.34-7.54 (TH, m), 8.02 (1H, s), 8.40 (2H, d, J = 8.3
25  Hz). MS (ES*) m/e 411 [MH]}*.



WD 98/ 04559 - 131 -

PCT/ GB97/ 01946 triazol-3-yl)nmethanol (prepared as described in
EP- A- 421210)wH9km4ks'sed i nst ead of Zl-zoiyri dyl car bi nol i nrec#t/ep9T1946
[err]H NWVR (360 MHz, CDCl[err]) [err] 3.91<'" (3H, s), 5.66 (2H, s),

7.25 (1H, m, 7.43-7.69 (6H, m, 8.03 (2H, m, 8.31 (1H, m; M (ES+)
me 390 [MH [err]. Anal. Found C, 59.01; H 3.64; N, 25.10. 5
Clerr]Herr]N[err]CS requires C, 58. RXAMPIEB317N, 25.17%

EXAMPLE 127

6- (1-Methyl-1H1,2,4-triazol -3-yl net hoxy) - 7- phenyl - 3- (pyr|d|n 3-yl)-1,2,4-
10 triazolo[4
pr ocedures de e FH . A FIIE SR a0 Ly AR

hydr azi de bei t ead of benzoyl hydr a2| ne in Step c) and
(1-nmethyl -1 H 1’@})&%@%@?:@% | - 3-yl ) net hanol bei ng used instead of

2- pyridyl carbi nol iThi#empdund emas|piepbfed GEtkthe moeedyres Hescribbd) [err]
3.86 (3H, s), 5.55 (2H,_5s), 7 -7, (3H, m, 7.64 (1H, , oA 73

(2H, m), 8.44-Bxamplols feps aﬂ%ﬂh%ﬁ)@ﬁa@@écmﬂt,h%t&u@ggﬂmlw vepusad 5 =

L o). 93587(%te%§%ﬁ§>e er?f%&?ﬂﬁ[érﬁ% %@% ﬂf@&r%}lgd!rzeqw res('%20 03
%(A El\a/l%’i_EH;LZQ- 26MHY, CDCls) 28833/84 24H, m), 3.56-3.58 (4H, m), 5.62 (2H, s), 7.29-7.32

6- ( 2- Net hy! - 2HZH, an)- 149663 (4Hy myeT ASGH. tdpdenyi7, 3.7 Ha) opBer2H, id) 7 =

the' pr oced oo dedd Fabch P8 86 (Flom) M, B m/enfBs i afl o %d e

2-t hi ophene cagpauy ¢ dpy.dgage. de égﬂmljrgNsos requd®d ¢63.869H0kL JIEN

hydrazine in St'€p ¢) and '(2-net hyl triazol - 3- yI)rret hanol
(prepared as dasgB¥hed in EP-A-421210) being used I nst ead of
2-pyridylcarbinol in Step d). [err]H NVR (360 MHz, CDCl[err]) [err] 3.79 30
(3H, s), 5.74 (2H, s), 7.26 (1H, m, 7.47-7.57 (6H m, 7.90 (1H, s), 8.05

(1H, EXAMPLE 118
15

blpyridazine

This compound was prepared using the procedure described in

~ Example 61 except that 5-(2-hydroxyethyl)-4-methylthiazole was used
20 instead of 4-hydroxymethylbenzyl alcohol. Data for the title compound:
MS (ES+) m/e 414 [MH]*. HPLC 90% (run on a HP1090 using Hichrom
S50DS2, 23cm column, flow rate of 1 ml/min and 70% acetonitrile/pH 3.5
phosphate buffer as the mobile phase).

25 EXAMPLE 119

triazolo({4,3-blpyridazine

This compound was prepared using the procedures described in

30 Example 15 Steps a), b), ¢), d) and e) except that 2-methylpyrrolidine

(racemic) was used instead of piperidine in Step c). Data for the title



WD 98/ 04559 - 132 - PCT/ GB97/ 01946

s), 8.24 (1H, m; MsS (ES+) me 390 [MH [err]. Anal. Found C, 58.20; H,

4. 009; N, 25.02. Cerr]JHerr]Nerr]0S requires C, 58.60; H 3.88; N,
25.17% WO 98/04559 _198. EXANPLE 129 PCT/GB97/01946

6- (2-Methyl -2H 1.2.4-triazol -3-yl net hoxy?- 7-phenyl -3-(pvridin-3-vl)-1, 2, 4-
triazol o[ 4. 3-b] pyri dazi ne Thi S corrpound was prepared using the
procedures described in a), %ﬁand d) with 3-pyridyl
car boxyl i ¢ hyedmpautel: 35 NMBA@GD Zl Gﬁcda)oﬁ bﬂﬂi@ olilJ et &E)nd. 6|4ﬁ1$19ep c)

TSGR SR i o o SR B S5 a0
rrar7 57 (RS SR G 1 Qe i 0 4-85‘597%’?-*7 o

(1H s); B8, o), 1074 EE36E J M1, er. 8]Hz)A8r'27-8 Eot(aﬁ @1) @2661@1HHbr ﬂ 9'2 N,

25. 56. 15 errngerr]N err] O requires C, . )
EXAMPLE 180 =5.5 S*) m/e 387 [MH]J*. Anal. FoundC 68 24 H 5 76 N

U1 azol of 4, 28 CerBeEO wuives ¢ e SR S MR [ BT kg

procedures described in Exanple 2 a), b), ¢), d) with 2-furan

hydr azi de bei ng used i nstead of benzoyl hydrazine in Step c) and
(1-methyl -1 H1, 2, 4-triazol -3-yl) et BEXAMPLE 120ei ng used instead of
2-pyridyl carbinol in Step d). [err]H NWVR (360MHz, d[err]- 25 DVSO) [err]
3.85 (3H, s), 5.57 (2H, s), 6.84 (1H m, 7.47 (3H m, 7.68 (3H, '

m, 8.0114 1He. 8. M&An3R1H T2, £1riafoldd.yirhbth _
[MH err] Anar oun - 175

C[err]H[err]&mo]ﬂ,@rblpzndﬁzilr% H20 0.1% Na redui res C, 60.46; H,
4.06; N, 25.97%

This compound was prepared using the procedures described in
Example 16 Steps a), b), c), d) and e) except that (1-methyl-1H-1,2,4-
triazol-3-yl)methanol (EP-A-421210) was used instead of 2-pyridyvl carbinol
15  in Step c). Data for the title compound: !H NMR (360 MHz, de-DMSO) §
3.87 (3H, s), 5.56 (2H, s), 7.55-7.65 (3H, m), 7.75-7.77 (2H, m), 8.46-8.50
(3H, m), 8.61 (1H, s), 8.71 (2H, br 4, J = 7 Hz). MS (ES*) m/e 385 [MH]*.
Anal. Found C, 61.66; H, 4.09; N, 28.14. C20H26Ns0. 0.05 (C,HgO3). 0.3
(H20) requires C, 61.55; H, 4.35; N, 28.43%.
20
EXAMPLE 121

triazolo{4.3-blpvridazine

25 This compound was prepared as described in Example 88 Steps a),
b) and ¢), except that (1-methyl-1H-1,2,4-triazol-3-yl)methanol
(EP-A-421210) was used instead of (2-methyl-2H-1,2,4-triazol-3-
yl)methanol in Step b) and cyclopentane carboxylic acid was used instead
of cyclohexane carboxylic acid in Step ¢). Data for the title compound: 'H

30 NMR (360 MHz, CDCls) & 1.62-1.86 (6H, m), 2.10-2.18 (2H, m), 3.22-3.32
(1H, m), 8.95 (38H, s), 5.57 (2H, s), 7.46-7.57 (3H, m), 7.88 (1H, s), 8.02 (1H,
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EXAMPLE 131

6- (1- Met hyl triazol - 3-yl met hoxy) - 7- phenyl - 3- (t hi ophgs-ricEéH1946
1,2, 4-tri azgf'&?%o% %] pyridazine 5 - 128i-s conpound was prepared using
procedures described in Example 2 a), b), c), d) with 2-thiophene
hydr azi de bei ng used instead of benzoyl hydrazine in Step c) and

1-net hyl -1 H 1 | 3
Loyt il co b B DHRER 384, ¥ A HTE MRYES ) mye 76NN OhIFRRAA @)
3.86 (3H, s), ¢3.9% HZBL5§)N % 3@ (CészlN‘ho 0.17¢€,H,d0).(@HMHdO) Yequirks C,

7.2Hz), 7.84-7.86 (1H, Hz), 8.29 (1H, m, 8.39 (1H, s), 848(1H
s) .- VS (GBS['@::rH]ﬁﬁﬂeNﬁﬁ?%H err]] Anal . Found C, 58.33: H, 3.50; N,
24. 63. CerrJHerr]Nerr]OS + 0.1% H20 requires C, 58.33; H 3.92; N,
25. 06% EXAMPLE 132 15

6- (5- Met hyd - 1, 2, 4- oxadi azol - 3-yl met ngXAMPLE2henyl -1, 2, 4-tri azol of 4, 3-
b] pyri dazi ne Thi s conpound was prepared using the procedures
described in Exarrpl e 2 a) b), c) and d) with

3- hydr oxynet hyl| - ‘J , 34,
1086- 94) bei ng-tEOPX B adRGLY: =5 H g~ [err] H
NMR (360 MHz, ¢ Mo g 62 (3H, s) 5 70 (2H, s) 7.50-7.80
(7H, m, 8.45 s); Ms (ES[err]) me 385 [MHerr]].
Anal . Found C, 65. musm@Md Nas %teﬂﬁredq.edes]cﬂbednbl‘mmmblq 88 rStepﬁ)aZS

Herr]O requires C, 64.85; H, 4, 21 21. 6]l
EXAVPLE 183  b) and c)yepeantythat (1-opsthyid i-3.44trigzelgy methanol

1.2.4-tri I 30
Thi s cz);r;)gﬁ(r)\d @Amd"%}%‘%{wgﬁ St{gdu gl%ﬁd@galra 1596’123 e Exanpl es
2 a), b), c), Wmeéthnd 1ﬁ)swpwaadtzlmhgnﬁoﬁaﬁﬂowalﬁaahudédazmmad of

cyclohexane carboxylic acid in Step ¢). Data for the title compound: 'H
NMR (360 MHz, CDCls) 8 1.31 (6H, d, J = 6.9 Hz), 3.25 (1H, hept, J = 6.7

15 Hz), 3.94 (3H, s), 5.57 (2H, s), 7.46-7.56 (3H, m), 7.86 (1H, s), 8.06 (1H, s),
8.50 (2H, br d, J = 8 Hz). MS (ES*) m/e 350 [MH]}*. Anal. Found C, 61.86;
H, 5.43; N, 27.71. C1sH1sN7O requires C, 61.88; H, 5.48; N, 28.06%.

EXAMPLE 123

20
3-Cvclopropvl-6-(1-methyl-1H-1.2 4-triazol-3-vlmethoxv)-7-phenyl-1.2.4-

triazolof{4.3-b]pyridazine

This compound was prepared using procedures described in

Example 2 a), b), ¢), d) with cyclopropyl hydrazide being used instead of
25  benzoyl hydrazine in Step c) and (1-methyl-1H-1,2,4-triazol-3-yl)methanol
being used instead of 2-pyridylcarbinol in Step d). '"H NMR (360 MHz,
CDCl3) § 1.14-1.18 (2H, m), 1.36-1.40 (2H, m), 2.42-2.46 (1H, m), 3.92 (3H,
s), 5.55 (2H, s), 7.41-7.45 (3H, m), 7.61-7.64 (2H, m), 7.89 (1H, s), 8.03 (1H,
s); MS (ES*) m/e 348 [MH"*]. Anal. Found C, 60.79; H, 4.79; N, 27.33.
30 Ci;sHi7N70 + 0.5% Hz20 requires C, 60.66; H, 5.09; N, 25.71%.
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PCT/ GB97/ 01946 bei ng used instead of benzoyl hydrazine in Step 2c)
and the product of 72a) bei ng used instead of 2-pyridylcarbinol in
Step 2d). WersspussmIVR (360 Mz, CDCIlégrr]) [err] 5. 14 RCRABLH0I4 77
(1H, m, 6.91 (3H, m, 7.05-7.26 (3H, (1H, s), 7.76 (2H, m,
13.41 (1H, br s); Ms (ES[err]) me 376 [M—|][err] Anal. 5 Found C, 57.19;
H 2.98; N, 25.61. C[err]H[err]N[err!OS requires C, 57.58; H, 3.49;

N, 26.12% EXAMPLE 124 EXAWPLE 134 10
3-(Furan-2-yl)-6-(l-methyl-1H1,2,4-triazol - 3-vl met hoxy) - 7- phenyl - 1, 2, 4-
triazol o[ 4, 3-b] pyri dazi ne Thi's compound was prepared using the
procedures d@s@LFR 1)

car boxyl i ¢ hydrazra ] Der Yy ar f
c) and (1-neis; -tlri&ziblgﬂ.‘i, ,@-blgygﬂzuﬂe 15 yl ) met hanol (prepar ed as
described in EP-A-421210) being used instead of %‘i‘; pyri yI carbinol in
Step d). E{err]H NW%SG@WHE m{w§ Using pragegyrgsgescrip e in 5 63

ggz [T;/I)-I] [er . ?;&k%lﬁrﬂ % 8 E) grgt}%!ﬁqﬁgexgzg’qaﬁﬁ%g%dg?eﬂ@uggé L§dtehd oF ©
E[ XZ lrvL ]L H[ er r] Néﬁiég}l(ﬂﬁirhhﬂeeﬁw‘:te@ﬁc) and (2-fmethl-32.1,bl4-fridf]- Myl sfetREH6]1 20

6- (1- Met hyI being asedd instead bf 2-pyridsleanbynolingditenyd)- H WNMIBo(R6OMEzy | ) -
1,2,4-triazol azi p d using
t he procedur ggé@iéﬂ%%&éﬁ % %a&’a%yég @%t’ﬁgwg#qmdmg)’?ggcept
3-thiop opiyC t®RRG, r | 084 G~aci d,
1P < ST RS (S AR/ 468 I, ARREURRGAE, (188 G as BT

hydr ochl ori d€yHsNHE + 126 Napedp)iren€; 6aW8H,13.95; N, 24.0a8ui vaI ents of

p-tol uenesul phonic acid and triethylam ne, and (1-nethyl- 30

1H 1, 2,4-triazol -3-yl)net hanol (Exanple 65) was used in Step c) instead of
2-pyridylcarbinol. Data for the titmnﬁsmp. 233-235[err] C (MeOH).

15

1,2.4-triazolo[4.3-blpyridazine

This compound was prepared using procedures described in
Example 2 a), b), c), d) with 2-fluorobenzy! hydrazide being used instead of
- benzoyl hydrazine in Step ¢) and (1-methyl-1H-1,2,4-triazol-3-yl)methanol
20  being used instead of 2-pyridylcarbinol in Step d). tH NMR (360MHz,
CDClL) & 3.66 (3H, s), 5.53 (2H, s), 7.27 (8H, m), 7.85-7.88 (2H, m), 8.06
(1H, s); MS (ES*) m/e 402 [MH*]. Anal. Found C, 62.49; H, 3.73; N, 23.81.
C21H16N70F + 0.5% Na requires C, 62.48; H, 3.96; N, 24.29%.

25 _ EXAMPLE 126

1,2.4-triazolo[4.3-blpyridazine

This compound was prepared using the procedures described in

30 Example 2 a), b), ¢) and d) with 2-thiophene carboxylic hydrazide being
used instead of benzoyl hydrazine in Step ¢) and (1-methyl-1H-1,2 4-
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PCT/ GB97/ 01946 [err]H NMR (360 MHz, DMSO [err] 3 89 (3H, s), 5.61
(2Hs)756765(3Hn) 771(1Hdd J =5,

J =5 Hz), WORSOESER (o J= 2 Hz), 81487 -(2H, d, J = 7 ?‘Y’Ggggé&t‘m
s), 8.65 (1H~ s). M5 (ES[err]) 390 [MH [err]. Anal. Found C, 57.92;

H 3.81; N 24.79. (Jerr]J]Herr]Nerr]OSs. 0.25 Herr]O requires C, 5
i:?%693 H 3. gz:rlalgol-girlﬁge/thanol (prepared as described in EP-A-421210) be1ngE>1§.§eNcF1)LE

6- (2- Met hyl - Hi‘mgte%tlﬁ)fti pFiaYIcAr ¥ER bl B 4y 164 NIMR RNGB0NHz Cheld s 91

0
triazol o[ 4, 3- b] pyri dazi I'S conpou was prfepared using the

procedures degsH, BE®b.66 ézH s), 752@(11111911967 3Beps9qBH, I@ﬂ) 308 @Heﬁgestal

3-t hi ophene boroni ¢ acid was used i nst ead of yri c% bor oni ¢ aci d,

di -1i t hi um sal(iH, m)sMp (B5}) m/d 38Q IME]*eAngl. Found@r 5@r016t 3-8t he 25.10.

o ol uenadhi pORES NI TRRREr Co DA O N 2O Tt e

2H1,2,4-triazol -3-yl)nmet hanol (Exanple 66) was used in Step c) instead of
2-pyridylcarbinol. Data for the title conpound: mp. 220-222C (MeCOH).
[err]H NMR (360 MHz, DVMBO) [err] 3.9EXAMPEE 12779 (2H, s), 7.58-7.65 (3H,
: 7.71-7.74 (2H, m, 8.00 (1H, s), 8.20 (1H, br s), 8.39 (2H, d, J
=7 Hz), 8.68 20 (1H, s) VS (ES[err]) 390 [MH [err]. Anal. Found C,

58 46; H 3.86G. .

3

EXAMPLE 137
3- Phenyl -1 (t biiapblef4, 3-Wbyridaedtd 1, 2, 4-tri azol - 3-yl met hoxy) - 1, 2, 4-
triazol o[ 4, 3-b] pyri dazi ne Thi s conpound was prepar ed usi ng the

procedur es descri bedip ﬁompound&mr@aredStserpgpaqceéﬁaewesa:ﬁtb%@nm e 72

4 pyri oy bor AR BE he . g wiiH RIENERG Y aRE e B R $pRa e PO, )

equi val ents Ohehké tﬁydﬁmbem Step c)fhm gcme@nyldpmg 416:98zd10B- ﬁnmhanéﬁ
Step b) -instead of 1 1 equival ents of
being used instead of 2-pyridylcarbinol in Step d). *H NMR (360MHz, ds-

15 DMSO) 6 3.86 (3H, s), 5.55 (2H, s), 7.49-7.51 (3H, m), 7.64 (1H, m), 7.73

(2H, m), 8.44-8.48 (2H, d, J = 14.4Hz), 8.66 (1H, m), 8.82-8.84 (1H, d, J =
7.2Hz), 9.56 (1H, s); MS (ES*) m/e 385 [MH*]. Anal. Found C, 62.03; H,
3.97: N, 28.54. C20H16NsO + 0.2% Hz0 requires C, 61.91; H, 4.26; N,

28.88%.
20
EXAMPLE 128
1,2.4-triazolo[4.3-b]pyridazine
25 ~ This compound was prepared using the procedures described in

Example 2 a), b), ¢) and d) with 2-thiophene carboxylic hydrazide being
used instead of benzoyl hydrazine in Step ¢) and (2-methyl-2H-1,2 4-
triazol-3-yl)methanol (prepared as described in EP-A-421210) being used
instead of 2-pyridylcarbinol in Step d). *H NMR (360 MHz, CDCl3) § 3.79
30 (3H, s), 5.74 (2H, s), 7.26 (1H, m), 7.47-7.57 (6H, m), 7.90 (1H, s), 8.05 (1H,
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PCT/ GB97/ 01946 p-tol uenesul phonic acid and triethylam ne. Data for
the title conmpound: mp. 264-266[err]C (MeOH). [err]H NVR (500 MHz,
DMBO, 330KWO 08/8455%. 68 (2H, s), 7.5l 62 (3H, m, 7. BET/GBY7/0t46 7 =
5 2 Hz), 7.77 (1H, d, J=5 Hz), 8.26 (1H, d, J—2Hz) 8.41 (2H, d,
J =7 Hz), 850 (1H, br s), 8.58 (1H s). Ms 5 (ES[err]) 376 [MH [err].
Anal . Found C, 56.23; H, 3.28. (Cerr]Herr]Nerr]OS. 0.14 CHerr]d[err]
requires C, 5:9 824 @H 3n)oMS (ES*) m/e 390 [MH]*. Anal. Found C, 58.20; H, 4.08XAMPLE
138 10 - Met h

1.2.4-tri azol @1%%&1@'@%%%%3570( ORi8%h AE3-883 ) 25.17%.

1,2, 4- trlazolo[4 3-b] pyridazi ne . This conpound was prepared
using t he procedures described in Exanple 16 Steps a), b) and c)
except 2-thi ophene boronic acid was EXAMPLE 128nst ead of 4-pyridyl boronic
acid, di-lithiumsalt in Step a), 1.1 equivalents 15 of triethylam ne
hydrochloﬁlde was used in Step b) |nstead of 1.1 equi val ents of

p- toluenesulp 0

2- pyr| dyI car bgrm)golo ' déﬂﬁetlﬂe corrpound m p. 250- 254C (DIVF

H20). [err]H NWRZ&% IVI% dierr]- )géerr] 3.96 (3H, s), 5.82 (2H, s),
7.24 (1H, 20 ddThis compouns waspreparesbusingshe pmocedurey dgscrihed i, J = 5
Hz), 8.00 (1 42

) 410 (Hhptingle ), b, 95 with il Reoofofntfliendice odlF),
3.93; N 165 %ﬁstgfsfur!ﬁfo&u b4 2ih % rSeap sﬁdgz methyl-23 25181@04-tﬂaz§1 g8 N

25.18%
6- (1- Met hyI - Iﬁ)ﬂmﬂhaﬂnmlr(pamareﬂ qsldm:i’nbngl)mER)-bﬁeﬁ&mm)(heEng)plaemaﬁstyeh)i-of

1,2, 4-t [ 4, 3- d
Usihg ¢ he pr obedATbR Bt ep Mot MR, AoV SHIEEY 83 st &) ©
t 2-th d I i
CXCEP 2t OB N T RS 05§ RO al )o 1
(1H, s); MS (ES*) m/e 385 [MH]*. Anal. Found C, 62.48; H, 4.02; N, 25.56.

15  C20H1sNsO requires C, 62.49; H, 4.20; N, 29.15%.
EXAMPLE 130
1-methyl-1H-1,2 4-triazol-3-ylmethoxv)-7-phenvl-1.2.4-

20  triazolo{4.3-blpyridazine

This compound was prepared using procedures described in

Example 2 a), b), c), d) with 2-furan hydrazide being used instead of
benzoyl hydrazine in Step c) and (1-methyl-1H-1,2,4-triazol-3-yl)methanol
being used instead of 2-pyridyl carbinol in Step d). 'H NMR (360MHz, ds-

25 DMSO) 5 3.85 (3H, s), 5.57 (2H, s), 6.84 (1H, m), 7.47 (3H, m), 7.68 (3H,
m), 8.01 (1H, s), 8.39 (1H, s), 8.47 (1H, s). MS (ES*) m/e 374 [MH"]. Anal.
Found C, 60.46; H, 4.12; N, 24.14. C19H15N702+ 0.1% H:20, 0.1% Na
requires C, 60.46; H, 4.06; N, 25.97%.
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PCT/ GB97/ 01946 of triethylam ne hydrochl oride was used in Step b)

i nst ead of equi val ents of p-tol uenesul phonic acid
trlethylanyﬁﬁ&mgﬁ?(]_nethyl | H 1,1334-tri azol - 3-yl ) net ol t%&anple
65) was used in Step c) instead of 2-pyridylcarbinol. Data for the
title conpound: mp. 237-239[err]C (DM~ 5 H20). [err]H NMR (360 MHz,

CDCl[err]) [err] 3.96 (3H, s), 5.69 LE {334 (1H dd, J =6, 5

Hz), 7.47 (1H, d, J = 6 Hz), 7.50-7.%%5(%%—4—7 81 (1H, d, J =5

Hz), 8.08 (1H, s), 8.27 (1H, s), 8.56 (2H, d, J =7 Hz). IVIS(ES[err]) 390

[M—I][err]. Anal.1 Fmind C, . 57, 11 H 3. 967 1I:I 24.70.
-6} Vi et 2 4-triag Y et hoxy Y

EXAMPLE 140
*tri azol - 3- vl met hoxy) - 3- phenyl -1, 2 4-

triazol o[ 8, 3- b] perHﬁzdoﬁﬂ)olﬁld was préﬁ:ared using procedures described in

ine

3, 6-Di chl oro-4-(furan azi ne A m xture of

4-brono- 1, 2- dEmmPhagra),db)zcheﬁ)/mlﬁhcﬁ ﬁnephmhﬁdmmdeebemg useIBuxsmadaﬁ (3.5
, 18.3 I tyl st

gl chl or ogglD I élﬂwulga’fqulﬁsiﬁg‘gg Iﬁg*)m%tgylrﬁ’gl 24 tﬁ‘ﬁFQ}’@‘ﬁl}Pﬁ?}iﬁ"PﬂIF 20

(60 nm) was g?efiﬁ%%x%gdQH&eBHro@‘%"pﬂﬁ?lcﬁkﬁxhﬁﬂﬁ{%m%ﬁ‘&j[‘rhe NMIR (BHOME I\Zﬁ‘i hor

hour. Upon c the m xture 'was” concentrate

triturated armM&IBh&d 84 (3H he) x5u66, (ZIH]@r), TiBat(hH, et Me74-7176 @H e, tJle cr ude
coupl ed product as a bei gg ovvder Mé( whi ch was used w t hout
purifi cal®on.7.2Hz), 7.84-7.86 {1l Hbdvé —s'Z)IZIHZ) 29rfil e an Bt 3P HIdsHhB8r4R(1H, s).

hl d d f I 4 h h
oevenl ort do WS (s 8 agp e ARRICBRRE 65 3085 B SERSR TN oF vene.
The resi due YSSELAIOSS BISNHLO requifés €103t b ansh. o pparret hane (200

m ) and neutr a Ised wth saturate aqueous sodi um ydrogen car bonat e
(200 m-). The m xture was filtered 30 and the two phases were separat ed.

The organic |ayer was dried (Na[err [ | ' filtered and
concentrated. Filtration on a short @Mn eluting with

15

blpyridazine

This compound was prepared using the procedures described in

Example 2 a), b), ¢) and d) with 3-hydroxymethyl-5-methyl-1,2,4-

20 oxadiazole (J. Med. Chem., 1991, 34, 1086-94) being used instead of 2-
pyridylcarbinol in Step d). 1H NMR (360 MHz, CDCls) § 2.62 (3H, s), 5.70
(2H, s), 7.50-7.80 (7TH, m), 8.45 (2H, m), 8.48 (1H, s); MS (ES*) m/e 385
[MH*]. Anal. Found C, 65.24; H, 3.94; N, 21.21. C2;H;6Ne0O2. 0.25 H20
requires C, 64.85; H, 4.28; N, 21.61%.

25

EXAMPLE 133

triazolo(4.3-b]pyridazine

30 This compound was prepared using the procedures described in

Examples 2 a), b), ¢), d) and 72 c) with 2-thiophene carboxylic hydrazide
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PCT/ GB97/ 01946 ethyl acetate, gave the title conpound as brown
crystals (1.67 g, 44% over the tvvo steps). [err]H NVR (250 MHz,

CDCl [err]) WQ98/0458 67 (1H, dd, J = E% 7. 63 (1PCT/GBOYO146 )
7.71 (1H, d, J =2 Hz), 7.92 (1H s) Slerr]) 215 and 217

[MH [err]. 5 b)

7-(Furan-2-yl)-6-(2-nethyl-2H1.2.4-triazol - Hg/l met hoxy) - 3- phenyl -
1, 2, 4- t ri azobejng 8sér pysteadof benzoyl hydrazine ifitbtep Zshpodritieprodpeepbv2a) from

2 ol or Obedd HeTi ki o 2 BRSBTS S5 T SRR BRGS0

hydrochl ori dgpyeg) B%eﬂ‘é'(ﬂHSEFFG ) (1H, m)] G@IE{QH Qﬁ) g d5-9%8 (91 &b 57 85

p-tol uenesul phoni'c acid and triethylamn

(2- et hyl - ZWILHZs)flJ?tm@HInﬁ yammrws)(mm&ﬁn@@)amme%m Step

c) instead of 2-pyri car bi nol Data for the title conpound:
m p. 263-265FeunddC ﬁ%ﬂf) H,&-98; H\TWGGB%HEN7O|Q-D§QWSW 58; H, @34?3H
s), 5.84 (2H ?ﬁlg 74 (1H, dd, J 4, 2 Hz), 7.21 (1H, d, J 4 Hz),
755765(3ﬁI é’OO(lH d, J:2Hz), 8.03 (1H, s), 8.41(2H, d,

J =7 Hz), 8.47 (1H, s). I\/IS(ES[err]) 374 [MH [err]. Anal. Found C,
60.93; H 4.00; N, 26.09. Cerr]Herr | N! errJerr] requires C, 61.12; H,
4.05; N, 26.26% 20 EXAMPLE 134 EXAVPLE 141
7-(Furan-2-vl)-6-(1-nmethyl-1H 1. 2. 4-triazol - 3-yl net hoxy) - 3- phenyl -1, 2, 4-
triazol o] 4, 3-b] pyri dazi ne ~Thi's conmpound was prepared from

3, 6-di chjgpr og4 Lvidd 2u§| ng the

procedures descrl EXCEp

equi val ent s ¢fiagoloés,B ridazine hydrochl oride was used in Step b)
i nstead of 1.1 qul val ents of Iuene ul phoni,c ac ’?PS
triethyl am ne, I{Lgcmpdwpquep,grp jusnyg the procedg:eyqé ddn (Exanpl e

LTt e conpoutdeibE 8L PGl AR Arhith p ey Kb ol Rpe ekl 11

d[ err] - DVMBO) imgst84d (03 Bengdyl By drdzintHin Step &.atll (1lidetlell-1H-E24-triazol-3-

15 yl)methanol (prepared as described in EP-A-421210) being used instead of
2-pyridylcarbinol in Step d). ‘H NMR (360 MHz, CDCls) 6 3.91 (3H, s),
5.63 (2H, s), 6.66 (1H, m), 7.26-7.69 (7TH, m), 8.02 (2H, m); MS (ES*) m/e
374 [MHJ}*. Anal. Found C, 60.77; H, 3.93; N, 25.82. C1gH15N703 requires
C,61.12; H, 4.05; N, 26.26%. -

20

EXAMPLE 135

1.2 4-triazolof{4,3-blpyridazine

25 This compound was prepared using the procedures described in
Example 16 Steps a), b) and c) except 3-thiophene boronic acid was used
instead of 4-pyridyl boronic acid, di-lithium salt in Step a), 1.1 equivalents
of triethylamine hydrochloride was used in Step b) instead of 1.1
equivalents of p-toluenesulphonic acid and triethylamine, and (1-methyl-

30  1H-1,2,4-triazol-3-yl)methanol (Example 65) was used in Step c¢) instead of
2-pyridylcarbinol. Data for the title compound: m.p. 233-235°C (MeOQH).
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PCT/ GB97/ 01946 and 2 Hz), 7.33 (1H, d J =4 Hz), 7.54-7.65 (3H,
m, 7.99 (15,0 ¥ 2 Hz), 8. 44 (1 8.46 (2H, d, p&rrGE9THi946
8.57 (1H, s). BS[err]) 374 [M[err] - i@&a Found C, 60.68: H,
4.11; N, 25.82. C[err]H[err]N[err]qerr] 0.15 Herr]Orequires C,

60. 68 H 4.10; N, 26 07% 5 EXAMPLE

142

6- (3-Met hyl - 1, 31 JVMAR (360 MHz DMSON, 389 GH, ), 5,81 OF. £).,7.36,7.65 B, m). o
b] pyr i dazi ne 1971 (1H dill),J GQIH@r qes (WEL; - :WEt51Hz)1829‘hPP<ﬂdU&ZQ|Hz)

To a solution of acetam de oxi @Zé@%;mo 0135 nol ) chl or onet hane

(30m ) was add®d7t@ikidd & He), 80 Sm(lxﬁ.l s)) Mﬁl (ES*) 390:EMI-Bﬁ Anal.

O[err]C. Chlor ace d 1 ed 15 ropw se
over 5 minute %&é&%foﬁ gﬁé gﬁ%@%ﬁ%ﬁ% Wﬁ&rgguues t hen
at -room t egper rg Nosy godgne reaction was diluted with
dlchloronetgﬁan?? %f% dlbvvashed with water (2 x 30m ), brine (1 x

30m ). The organic Iayer was dried (MgSO err]), filtered and evaporated to

yield the crude product. 20

6- (3- Met hyl -1, 2, 4- oxadi azol - 5-yl net h(EMM&éﬁenyl -1,2,4- triazolo
[ 4, 3-b] pyri dazi ne Thi's conmpound was prepared using the
procedures described in Exarrpl e 35 a) and b) using the product from
Exanpl e 2 c) agu-Methgldé : -pnf2 4). [err]H
NVR (360 MHz, CDCIEerr % [err] 2. 35 (3H, s), 5.85 ( , 7.51-7.80
(7H, m, 3024 ine;) : I\/B(ES[err]) nm e 385 [M—I+] Anal .

corrlaerr]. O e il Phe ro2Fbizsfingcby Brbleryes bessspet in
WO 98/ 04559 Example 16 Steps a), b) and c) ek¢Ept 3 thiophene borochaQTd GRRULKI46
instead of 4-pyridyl boronic acid, di-lithium salt in Step a), 1.1 equivalents
of triethylamine hydrochloride was used in Step b) instead of 1.1
15  equivalents of p-toluenesulphonic acid and triethylamine, and (2-methyl-
2H-1,2,4-triazol-3-yl)methanol (Example 66) was used in Step c) instead of
2-pyridylcarbinol. Data for the title compound: m.p. 220-222°C (MeOH).
'H NMR (360 MHz, DMSO) 6 3.91 (3H, s), 5.79 (2H, s), 7.58-7.65 (3H, m),
7.71-7.74 (2H, m), 8.00 (1H, s), 8.20 (1H, br s), 8.39 (2H, d, J = 7 Hz), 8.68
20 (1H, s). MS (ES*) 390 [MH}*. Anal. Found C, 58.46; H, 3.86. C;3H5N-0S
requires C, 58.60; H, 3.88%.

EXAMPLE 137
25 3-Phenyl-7-(thiophen-3-yD-6-(2H-1.2 4-triazol-3-vimethoxy)-1.2 4-

triazolo[4,3-b]pyridazine

This compound was prepared using the procedures described in

Example 16 Steps a) and b) and Example 72 Steps b) and c¢) except 3-
thiophene boronic acid was used instead of 4-pyridyl boronic acid, di-

30  lithium salt in Example 16 Step a) and 1.1 equivalents of triethylamine
hydrochloride was used in Example 16 Step b) instead of 1.1 equivalents of



EXAMPLE 143

3-(4-Fl uorophenyl)-6-(1-nethvl-1H 1. 2. 4-triazol - 3-yl met hoxy) - 7- phenyl -
1,2,4-triazolo[4, 3-b]pyridazine 5 Thi s conpound vvasmg;;ggar ed using
procedur eswaessmastoed i n Exanpl e 2 a)ggh), c), d) with BCTCES 82y
hydr azi de being used instead of benzoyl hydrazine in Step c) and
(1-methyl-1H1,2,4-triazol - 3-yl ) nmet hanol bei ng used instead of
2-pyridylcarbinol in Step d). mp. = 233-235[err]C. [err]H NVR
(360MHz, d[ ep-tolDafédulphonic aidand3rethylanting? D4t fos the Titlcqdppumil; 7. 73

O oe M o Y6 sbet (veofs. 18 TR (50t MEE, IS, dBok) P8 68K 9! -
o ey 547 6g (g ) 1 BB 0l JRIEI YWy, . 1 {1k 025U Sl Ym. 2
S5-Fornyl - 1-[ 2181 i et byHIS) LS@W%?)H%F&QX#]TTH& V8,50 IGLHL, Br a{;tsr.ss;pH,e .‘3 MS
AP N SN e
1,2, 3-trifazol ) v, 4b. g b1 . ! 2
1203- 7)“2020(2.0344 , 22}%& l), i n anhydrous THF (30 m), cooled to <
- 75C under requ“ﬁ?t(go?ﬂle 6 ng'%gtf‘tied dropwi se, over 11 min, a 1.6 M

sol ution of butyllithiumin hexanes (6.70 m, 10.7 mmol). The m xture
was stirred at this tenperature for 30 mn, then allowed to warmto
-20C over 13 mn. The m xt ur EXAMPDEN3&cooled to < -75[err]C, and
anhydrous DVF (0.87 m, 25 11.3 mml ) was added dropw se over 8 mn. The
m xture was stirred at < -75C for 1.75 h, then at 0OC for 75 mn. ’

Sat ur at ePO aqﬁ%@gﬂg&ﬁ?% -Ezgé-ﬁ Qaz%l-%-vlmgmoxw\%-ﬁ iy vlﬁd&ﬁ%m-é-:@)-m: xture
was extracte mythnen etnyf acet 2 X 75
m ). The organdd-sxdzodeUs3-bhyveidiiziesl (Na2SO™4) and evaporated in

vacuo. The residue was purified by flash 30 chromat ography (siljica gel,
40% Et QAc/ hexane) Thisgompoundmgs grepages using the pragdures descrthesoitnd as a

col ourl ess Oié,éa&ue,{er 15‘5’}'&@8 é)?’%? aM_iizc) e%t[fwik%zhggé bbrode 92id was used

instead of 4-pyridyl boronic acid, di-lithium salt in Step a), 1.1 equivalents
15  of triethylamine hydrochloride was used in Step b) instead of 1.1
equivalents of p-toluenesulphonic acid and triethylamine, and (2-methyl-
92H-1,2,4-triazol-3-yl)methanol (Example 66) was used in Step c) instead of
2-pyridylearbinol. Data for the title compound: m.p. 250-254°C (DMF-
© Hz0). 'H NMR (860 MHz, d¢-DMSO) 8 3.96 (3H, s), 5.82 (2H, s), 7.24 (1H,
20 dd, J =5 and 4 Hz), 7.52-7.65 (3H, m), 7.80 (1H, d, J =5 Hz), 8.00 (1H, d, J
= 4 Hz), 8.02 (1H, s), 8.42 (2H, d, J = 7 Hz), 8.80 (1H, s). MS (ES*) 390
[MH]*. Anal. Found C, 58.56; H, 3.93; N, 25.35. C1aH15N-0S requires C,
58.60: H, 3.88; N, 25.18%.

25 EXAMPLE 139

1,2.4-triazolo[4,3-b]lpyridazine

This compound was prepared using the procedures described in

30 Example 16 Steps a), b) and c) except 2-thiophene boronic acid was used

instead of 4-pyridyl boronic acid, di-lithium salt in Step a), 1.1 equivalents



WD 98/ 04559 - 141-

PCT/ GB97/ 01946 (9H, s), 0.91 (2H, m, 3.63 (2H, m, 6.01 (2H, s),
8. 28 (1H ?,OI_#@ §8 (1H S); MS (ES‘[Berr]) me 170 PCT/GB97/01946
[MSiMe[err|[+H Terr]. b) - 137 -

5- Hydr oxymet hyl -1 -[2- (tri met hyl sil anyl)ethoxy]nethyl-1H1,2,3- 5

triazole To a stirred solution of the product from Step a
(1.7204 9, 7. gftriethylatiiRbhydRod16yde s GBI RIS eﬁg? 19d (o Oferr]C
under nitrogen, 1\}/3 yia glge(c)i SOdlI um bor ohygpscfg 1?)0%13% op 9 60 mmol )
and the m xt uequivedents of p-s¢luenesitlphohiv #cid amderiithykaoiire, aﬁdmmmethyln
allowed to warmto room 10 terrperature over 30 mn. The reaction was

quenched by adél-Ag ddriazol-3-ymethanol KExampde 68) was usadintSten«) insteadcf

d hl h
Sueous. | ayer SRFSTIFRHRPOL Dhta for she¥ifle CRicURaTH 8587 G30-El MRS, )
and the cgbi ppt)OrHaINMR €360 MHS ©BCL) 5 3. 96 (@4, eyl 56828 }), Y4 ¢YHPEHat ed

i n vacuo. The residue was purifi ed by flash 15 chr omat ography (silica
gel, 3% MeOH @i 6y 5]HE), 847 {1H od,af Fo6 HZ), '215@27 60 (B4%n)p¥.81 (1H, d, h.é-tﬂ t I e

(r:r;mpgugg ([23r % NNRSs(ﬁf?)r 8357 (cgcﬁg} %éh@ yd Jﬁ%££ﬁ£@§%§ r] )
??- ?)isghenyl é‘%?ﬁ“’(#ﬁ% y‘I Si ?%ﬂ’y e2t4hoxvq‘19rlélt"f¥\\lﬂo§l-9 15_ %2% requires G,

triazol -5-yl] peidmo¥r-4.08; K, 24ic@el of 4. 3- b] pvri dazi ne Thi s
conpound was prepar ed in 84% yield using a simlar procedure to that
descri bedlin Exanple 2, Step d, but using 5-hydroxynethyl-1-[2-
(trimethylsilanyl)ethoxy] nethyl -1H 1 oty @zole (from Step b) instead of
25 2-pyridylcarbinol. Data for the nd: [err]H NVR (360 Mz,
CDCl [err]) [err]-0.07 (9H, s), 0.80 (2H, m, 3.49 (2H m, 5.62 (2H,
s), 5.67 (2H, s), 7. 47- 7.62 (8H, n) T7.77 (1H, s) 8 39 (1H s), 8.40
(2H, dd); b (S tethyl-24 1-3-yl )- 19186 22.4-

142 triazolo[4,3- blgﬂp 41%97/ 01946

15

a) 3.6-Dichloro-4-(furan-2-yl)-pyridazine
A mixture of 4-bromo-1,2-dihydropyridazine-3,6-dione (see Example

15 part a) (3.5 g, 18.3 mmol), 2-tributylstannylfuran (6.3 ml, 20 mmol) and
dichloropalladium bis(triphenylphosphine) (1.42 g, 11 mol %) in dry THF

20 (60 ml) was degassed and purged with nitrogen, then stirred at 70°C for 1
hour. Upon cooling, the mixture was concentrated. The residues were
triturated and washed with hexane, then diethyl ether, to give the crude
coupled product as a beige powder (5.23 g) which was used without
purification.

25 | The above solid was mixed with phosphorus oxychloride (80 ml) and
refluxed for 4 hours. Excess phosphorus oxychloride was removed by
evaporation and azeotroping with toluene. The residue was diluted with
ice (100 ml) and dichloromethane (200 ml) and neutralised with saturated
aqueous sodium hydrogen carbonate (200 ml). The mixture was filtered

30 and the two phases were separated. The organic layer was dried (Na2SOy),

filtered and concentrated. Filtration on a short silica column, eluting with



d) 3, 7-Di phenyl -6-(2H 1, 2,3-triazol -4-vlnethoxy)-1,2,4-triazol o[ 4, 3-

b] pyri dazi ne A m xture of the product from Step ¢ (0.7025 g,
1.41 mmol) in ethanol (12 ml) and 2 M aqueous HO (25 m) was stirred
at 60[err] CMO8/0858¢ h. 5 The mixture. ygs.then neutral i seRECHFBERIPHy
dropwi se saturated aqueous Na[err]CJerr]. The resulting precipitate
was col lected by filtration, washed with wat er, then hexane, and dried
under vacuum at 60[errlC This was purified by recrystallisation

( MeOH CH er r | ethekagepate, igavethaditle pompawnd as rgwpstystads Hef7 . 44% gvay,

uni te sol 1o HBe bR ShBpEH NN G A cOLy B e BTt *Fér 5 66

2H, s), 744 A17a8Ba7 J72 8. 40
ElH, si, 8. 47 7(‘g‘g’H@H’ d gcT,( Q?‘[ zg’n’?.r]zl giz%%,d it 2(155, I’zl@z (ﬁg%% 1‘l\//ls]?'_leES[ er rfﬁ) m e
370 [MH| [err] andri2l17 [M&lihd C, 65. 07; H 4 05; N, 26.01.
Cerr]Herr]Nerr]OO0.1Herr]Orequires C, 64.72; H, 4.13; N, 26. 41%

15 5 EXAIVPLE 145
3, 7- D phenyl @ ' .
a) 2- Hydrox

(1.80 g) in ThH® @&Qxdﬂolo weasb fthzine dii sobutyl al um ni um hydr| de(l M
solution in THE 39 mM) at -/8[err]Cwith stirrin The sol ution was
allowed to warm toﬂluenommdma! prepared from 3,G-dichlene-f-6furan-BryhThe
reaction was hed with I | d ar a hen u ium
ot a5 um & ar BY SR E Hoink HEabroetflacd debeifed jn EREmote 16, SRR RIRS

Sat ur at eduﬁquesaebi)tswém{amhegsmﬁawmm w&oam@?fae was usédlih Psxéﬂgm pH Of

the solution was >7. The solution was washed wWth eth acet a
200 m), and thsteadgdidit ehuimaientsafip- tuéulenemﬁ]ﬁmdnwatid and tned@tlanane,d

Goncent r at ed AAGIGRSH e b2 et S-PUerr AP Sy AR PR O6) was dsed 1n
\(;\g gg}agggggphgtéﬁa hF&eQ&bfzfﬂﬁwlcﬂb%ﬂilﬁgh?m' i n di chl oronet hane) to
PCT/ GB97/ 01946 Data for the title compound: m.p. 263-265°C (DMF). 'H NMR (360
15 MHz, de-DMSO) 8 3.95 (3H, s), 5.84 (2H, s), 6.74 (1H, dd, J = 4, 2 Hz), 7.21
(1H, d, J = 4 Hz), 7.565-7.65 (3H, m), 8.00 (1H, d, J = 2 Hz), 8.03 (1H, s),
- 8.41 (2H, d, J = 7 Hz), 8.47 (1H, s). MS (ES*) 374 [MH]*. Anal. Found C,

60.93; H, 4.00; N, 26.09. C19H15N70z requires C, 61.12; H, 4.05; N, 26.26%.

20 EXAMPLE 141

7-(Furan-2-yD-6-(1-methvl-1H-1.2 4-triazol-3-vlmethoxy)-3-phenvl-1.2.4-

triazolo[4,3-blpvridazine
This compound was prepared from 3,6-dichloro-4-(furan-2-yl)-

25 pyridazine (Example 140 part a) using the procedures described in
Example 16 Steps b) and c) except 1.1 equivalents of triethylamine
hydrochloride was used in Step b) instead of 1.1 equivalents of
p-toluenesulphonic acid and triethylamine, and (1-methyl-1H-1,2,4-triazol-
3-yDmethanol (Example 65) was used in Step c) instead of 2-

30 pyridylcarbinol. Data for the title compound: m.p. 257-259°C (DMF). 'H
NMR (360 MHz, de-DMSO) 3.91 (3H, s), 5.63 (2H, 5), 6.74 (1H, dd, J =4



yi el d 2- hydroxynet hyl pyrazine as a dark brown oil (0.16 g). [err]H NWR (250
MHz, CDCl[err]) [err] 3.42 (1H br s), 4.85 (2H, s), 8.55 (2H, m, 8.68

(1H, s); M S+) me 111 [MHerr]]. 5 b)

3,7-Di phenylwgs'("[g4 zi n- 2-yl net hoxy) -1, 2.4139 { azol o[ 4. 3- b] pyrll.calg;ln?f’em1946
Thi s conpound was prepared using the procedures described in Exanpl e
2 a), b), c) and d) w th 2-hydroxymnethyl pyrazi ne bei ng used i nst ead

oL, ¢ DI Lok opte)m Sagely Lokl ML £ B, PRI LS8

Hz), 10 8.56 |
) areyy O S08UMtLIR)), 848026, e ﬁzﬁb.s’ﬂtm,sggxk&'\g (EB8L 374 [MHF eAREE

3- (-4- Met hvl pheRglipd aG,(60.681 Hy K-11:4N,,25.82.1 CisklaeN7Q2 y Drisst HoQyopquineiseliy| - 15

1,2,4-triazolo[4.3-b]l pyri i Thi s conpound was prepared
usi ng pr oceduré@-aééi'l)r%{&gﬁizhg%rl%' Exanple 2 a), b), c), d) wth
4- et hyl be(r§zoyl hydr azi ne bei ng used i nstead of benzoyl hydrazine in
Step ¢) and (1-nmethyl-I1H1,2,4-triazol-3- yl ) met hanol bei ng used
i nstead of 2-pyridylcarbinol in Step BXAMPLE3420 218.6-219.7C. [err]H
NVR (360MHz, DMBSO) [err] 2.51 (3H, s), 3.87 (3H, s), 5.54 (2H, s),
7.44 (5H, m, 7.76 (2H, s), 8.38 (4H m; M (ES+) me 398 [M—|[err]]
EXAMPLE 147
6- (4- Met hyl t hi
b] pyri dazi ne plpyridazine This corrpound was pr epar ed using the pr ocedur es
described in anple 2 a), b), c) and d) with
2- hydr oxyd€t hyl - 4- met hyl t hi azol e bei ng used i nstead of
2- pyridyl carbi nol i at.ep d af r etltlecrrpound 30 mp. =
177C. [err]H (3 om , s), 5.79 (2H, s),
6. 90 (1H, S, T8-25164i6% of GbbtaRide®xdBe(d; 03550 ih2H d, J = 7.9
Hz); M5 (ES[err])

dichloromethane (30ml) was added triethylamine (2.06ml, 0.015 mol) and

cooled to 0°C. Chloroacetyl chloride (1.18ml, 0.015 mol) was added

15 dropwise over 5 minutes. The reaction was stirred at 0°C for 10 minutes,
then at room temperature for 1 hour. The reaction was diluted with
dichloromethane (40ml) and washed with water (2 x 30ml), brine (1 x
30ml). The organic layer was dried (MgSQy), filtered and evaporated to

. yield the crude product.

20
b) 6-(3-Methyl-1.2 4-oxadiazol-5-ylmethoxy)-3.7-diphenyl-1.2.4-
triazolo[4.3-blpyridazine

This compound was prepared using the procedures described in
Example 35 a) and b) using the product from Example 2 ¢) and the crude

25  product from this Example part a). 'H NMR (360 MHz, CDCl3) & 2.35 (3H,
s), 5.85 (2H, s), 7.51-7.80 (7H, m), 8.24 (2H, m) 8.48 (1H, s); MS (ES*) m/e
385 [MH*]. Anal. Found C, 65.19; H, 3.99; N, 21.07. C21H1sNgO2. 0.05
CH2Clz.. 0.1 EtOAc requires C, 64.82; H, 4.29; N, 21.15%.



WD 98/ 04559 - 144 - PCT/ GB97/ 01946
me 400 [MH [err]. Anal. Found C, 66.25; H 3.90; N, 17.47.

CerrJHerr]Nerr]Cs requires C, 66.14; H 4.29; N, 17.53%
EXAVMPLE 148W({H98/04559 - 140 - PCT/GBY97/01946
6- (5- Met hyl t hi azol - 2-yl met hoxy) - 3. 7- drphenyl 1,2,4-triazol o[ 4, 3-

b] pyri dazi ne Thi s conpound was prepared usi ng the procedures
described in Exanple 2 a), b), _c) and d) wth

2- hydr oxymet hyl - 5- net hyl t hi azol e bei PLEJ43 | nstead of
2-pyridylcarbinol in Step d). Data for the title conpound: mp. =

182[err]C [err]H NVR (360 WMHz, CDCl[err]) [err] 2.46 (3H, s) 5.75 (2H
fin@ﬂh e )

S), 7.45- 3-(4- -FluBrodii¥n
(ES[err]) me . : ;
Clerr]H err] NL&:4-t58z0 Bt azme 66. 14; H, 4. 29 N 17.53% 15
EXAMPLE 149

3. 7-D pheRyl -6 py This eampaund N&sm?rad BSIng progsAursE AeseHPRd iR dazi ne
Thi s - conpoun r S 4&s48 I
79 a) and b), E\r\nmﬁ?qél%gﬁl’ g?oc?'re%)rr}glmyﬁ P%lbdl ne ?grﬁgpar e%é Egﬂlt%gsg(pmﬁgé@@ ©
procedure of Yenzvylhydrazine inStepc) Bad. (1 m@ﬂfyl-]:l[—lﬂ, 2,84%14701-B-yidme ¢h anald

I[gﬂ]eﬁd of brﬁwn&acetom tri I n‘Pe%;"(rJaP’)‘ tig o}r) lr_llgrtél)_:t le COQ%Hnﬂd S
5,74 (1 76?55“5‘%— 5?”?%‘5‘?’ %55?%?%# %’ﬁ?é@#ﬁﬁ%#ﬁﬁ%ﬁ 80
ﬁ 29'22;1’1&!"’ Zgz_}ggmg:h.@%]ﬂﬁ?,-s),%ég%%%{g M eE5hQn/e 402 sy res G egljg _
PCT/ GB97/ 01946

EXAMPLE 144

3.7-Diphenvl-6-(2H-1.2.3-triazol-4-vlmethoxv)-1,2.4-triazolo[4,3-
15 blpvyridazine

a) 5-Formyl-1-[2-(trimethylsilanyllethoxylmethyl-1H-1.2.3-triazole

To a stirred solution of 1-[2-(trimethylsilanyl)ethoxy}methyl-1H-
©1,2,3-triazole (Holzer, W.; Ruso, K., J. Heterocycl. Chem., 1992, 29, 1203-7)
20 (2.0344 g, 10.2 mmol) in anhydrous THF (30 ml), cooled to < -75°C under
nitrogen, was added dropwise, over 11 min, a 1.6 M solution of
butyllithium in hexanes (6.70 ml, 10.7 mmol). The mixture was stirred at
this temperature for 30 min, then allowed to warm to —-20°C over 13 min.
The mixture was then recooled to < ~75°C, and anhydrous DMF (0.87 m],
25 11.3 mmol) was added dropwise over 8 min. The mixture was stirred at <
—~75°C for 1.75 h, then at 0°C for 75 min. Saturated aqueous NH4Cl (50
ml) was then added and the mixture was extracted with diethyl ether (75
ml) then ethyl acetate (2 x 75 ml). The organic extracts were dried
(Na2S04) and evaporated in vacuo. The residue was purified by flash
30 chromatography (silica gel, 40% EtOAc/hexane) to give 1.7256 g (74%) of
the title compound as a colourless oil: tH NMR (360 MHz, CDCl3) § ~0.03



EXAMPLE 150

3, 7-Di phenyl - 6- (pyri dazi n-3-yl met hoxy) - 1, 2, 4-tri azol o[ 4, 3- b] pyri dazi ne

Thi s conpo repared usi ng the procedures described i GBI le 79
a) and b), W?%ﬁ?f hl or onet hyl pyri dazi nel4lpr epared by the ¥cr pr ocgﬁgre of
Jeronimet al., Chem Ber., 1987, 120, 649-651) being used I nst ead of

bronbacetonitrile in Step b) [err]H NMVR (360 MHz, CDOl[err]) [err] 5.89

(2Hs). 7.3ty o o 8 (284 o P?)I%%fo(jz'ﬁl 3828 A% FHo Bs (18, (11

EXAIVPLE 151 MS (ES*) m/e 170 [M~SiMez+
6-(1-Methyl-1H 1, 2,4-triazol - 3-yl net oxy) 7- (nmor phol i n-4-yl)-3-(thiophen-
2-vl) - 124tr|azolo[43b]pyrlda2|ne 15 a) 4(3

6- Di chl or opyyr.i daz;g, 3-14?vl E ] h . Thi

procedure descri s ot Cextef Fret i
used i nsgead pf, 4 peri di ne. Dat a for the title corrpound

(250 MHz. ert]) [err] 3.30-3.34 (4H, n), 3.87-3.95 20 (4H n), 6.89
(1H, s): MS (ES e’I‘o]a)stMredZSBh;tuﬁBGftlﬁBBrc{de[:éran}Btepa(1.72(14)g, 7.67

Chl or o- 5- (nor ph 4-vl) pvrid 3-yl1l.h a o ) A m xture of
4- (3, 6-di chI® ima&bwﬁrﬁ ?rﬁ %@-ym %{%0155 @@undermfvﬁ?gﬁrm

litred and TGER 7P&§¥f°h3fﬂ%odg@oi%ou <1 EphRo00A e BikedreimalCsan

was renpved deirréd@¢Ghid bemperdtdue foye20 bliaNtial Alléwed ¢l waghyes Poom
di chl or onet hane and sat urated aqueous sodi um hydr gen carbonate. The

aqueous 10 ay demperature peer 3 mincthe veachion; was gn Gdabuea ding whter,

cvaporat cd. b1 End kPR WA pasE ot BEBYER, Sanr Bl bapad ﬁé‘?ﬁs@ﬁ.nea gel
eluting wthypg dlChléY(ﬁﬂé &%@98/ 8/ M&Wd@%&&wa@r{me@ e(x%a&e&) tO

gi ve 6-chl oro- 5-
PCT/ GB97/ 019#%#h dichloromethane (3 x 30 ml) and the combined organic extracts were

© I
=g
>0
Z

2

dried (Na2SO.) and evaporated in vacuo. The residue was purified by flash

15  chromatography (silica gel, 3% MeOH/CH2Cly) to afford 1.4642 g (84%) of
the title compound: 'H NMR (360 MHz, CDCl3) 8 -0.02 (9H, s), 0.90 (2H,
m), 3.59 (2H, m), 4.82 (2H, s), 5.78 (2H, s), 7.67 (1H, s); MS (ES*) m/e 230
[M+H]*, 119.

20 «c¢) 3,7-Diphenyl-6-[1-[2-(trimethylsilanylethoxvlmethvl-1H-1,2.3-
triazol-5-vllmethoxy-1.2 4-triazolo[4,3-blpyridazine

This compound was prepared in 84% yield using a similar procedure
to that described in Example 2, Step d, but using 5-hydroxvmethyl-1-[2-
(trimethylsilanyl)ethoxy]jmethyl-1H-1,2,3-triazole (from Step b) instead of

25  2-pyridylearbinol. Data for the title compound: 'H NMR (360 MHz, CDCl3)
5 -0.07 (9H, s), 0.80 (2H, m), 3.49 (2H, m), 5.62 (2H, s), 5.67 (2H, s), 7.47-
7.62 (8H, m), 7.77 (1H, s), 8.39 (1H, s), 8.40 (2H, dd); MS (ES*) m/e 500
[MHJ".



(nmor phol i n-4-yl)-pyridazin-3-yl hydrazine (3.6 g, 74%: [err]H NVR (250 MHz,
dierr]-DVMBO) [err] 3.37-3.17 (4H, m), 3.72-3.77 (4H m, 4.31 (2H br s),
6.58 (IH, s), 7.97 (1H, br s); Ms (ES[err]) mle 230, 232 err]].
5 ¢ WO 98/04559 . 142 . PCT/G. 97/0 946

6- Chl oro- 7- (nor phol i n-4-yl)-2H1, 2, 4- trlazol o[ 4, 3- b] pyri dazi n- 3- one

Tri phosgene (750 ng, 2.5 nmol) was added to a stirred solution of 6-

chl or o- 5- (m)rphol i n-4- ' Ihydra2| ne [

di chl or oet hané) ( 60 a1 : hnlm

was then sti rgﬁd agg ggat edat refI uxfor 22 hours Upon cool |ng the 10
precipitate ed by filtration. The solid was washed w th diethyl

ether and then dri ednigni@cdfehe rlﬂua@omm@@%wimghpuurmﬂmm2H1 2, 4-
triazol o[ 4, 3-b] pyridazin-3-one (1.1 679 which was used w t hout further
purification. ethanrolf(32 mhand 2 a@@ﬁp@‘ﬂﬁﬂl (RErml) wag\stixre8 rt@?C for 5.5 h.

d[ err] - DVBO) 2-3. 05 3.76, (4H, m), .7.19 (1H,
s), 12.57§ 1H[I‘%@rm§§t“rﬁl§ai%a’ ;ilﬁ‘efh% aégaﬂg dropwiResatyrpted aqueous ()
3- Brom- 6- (1- ypf &F)\q%@ l]ﬁe%uftl ?@&bxtﬁe"%ﬁ?%@é@%&% (@fﬂm* Waghied with

yl)-1,2,4-triaz

6-chl oro- 7- (anthﬂﬂh@n%eﬂa)neZbin&l diielt tindazedaiun 3t 626C. THiRWdigdtified- one
(1.1 g, 4.3 mol) and ﬁgzspho Obrom de (25 ¢ stirred and

heat ed at 80[ bynperysta HpGH'szad,l theg é&&h chinomategrarshy (silica Eeleat ed

atucous was 1+ AV IPPHICHCIP Hlert GRoRL btaRd) B e BT eRmnniion o’

extracts jper e?%t@gorﬁ&%srz"ds%@rc J'H mkqssemﬁaddﬁmsmwﬁ%&é@ gEsi due

was 25 puri chr omat ogr aphy on silica gel luting wt

met hanol / di chrzoxsnmgr@}e ), "gsse’ 32 b&Hnm)m ehl(mHob?-sQ 4P OHi 8, 8.47 Y2H,
1,2,4-triazol o[ 4, 3- J%I’I dazi ne g&é g ]H NMR and nass spectrum
reveal ed the grddudiZ He).pkb.40 rﬁﬂt hré) t(B *h@é‘r Béa [Mﬁrbodﬁél drenndh €, 6-

brono conpoun t urt her u 0
Sodi um hydr i dgs(@ao}?'&ée&%h 5351&”&6%& d2 ? i agij 48?‘? nﬁbne
portion to a gBi4Ieed sol ution of the product from above (600 ng) and (1-

WD 98/ 04559 - 147 -
PCT/ GB97/X.946

EXAMPLE 145

-1.2 4-triazolo[4.3-blpvridazine

20 a) 2-Hydroxymethylpyrazine
To methyl 2-pyrazinecarboxylate (1.80 g) in THF (60 ml) was added

diisobutylaluminium hydride (1 M solution in THF; 39 ml) at -78 °C with
stirring. The solution was allowed to warm to room temperature, and
stirred for 24 h. The reaction was quenched with solid tartaric acid, then
25  aqueous sodium potassium tartrate, and stirred for 30 min at room
temperature. Saturated aqueous sodium hydrogen carbonate was added
until the pH of the solution was >7. The solution was washed with ethyl
acetate (3 x 200 ml), and the organic layers combined, washed with
saturated sodium chloride solution (1 x 200 ml), dried (magnesium sulfate)
30 and concentrated in vacuo. The residue was purified by flash

chromatography (silica gel, eluent = 5% methanol in dichloromethane) to



met hyl -1H 1, 2, 4-tri azol - 3-yl ) net hanol (240 ng, 2.1 mml, prepared as
described in Exanple 65) in dry DM at O[err] C under nitrogen. The ice bath
was renoved m xture was stirred at roomtenperaturef 4
hours. The r‘gﬁgﬂ’%% was quenched with watdd3and then partiti oned&”g”019 §

bet ween et hyl acetate and water. The aqueous |ayer was further extracted

wi th di chl oronet hane (x3). The conbi ned organic extracts were dried

(Na2so™4), filt S renyf+i

chr onat ogr aph )ﬁgg&’ "’}Mi: ¥gﬁl‘&£ﬁ‘§1§gfazm€ aE%h&%Lk[ebe@f}x BH"(b/1e%8). P NMR (250
met hanol / di chi IEDARCD @Y & 2.4Qi(YH, be),14.85 €2HpBp 86BI(AB5H) rmsszm@ fsprMB 10
steps). [err]H NMR (360 MHz, d[err]-DMSO) [err] 3.20-3.22 (4H, ,
3.69-3.71 (4H,(ES*) m/end1l [MEB](SH s), 5.47 (2H, s), 7.41 (1H, s), 8. 49
(1H, s); Ms (ES[err]) nmle 395, 397 [MH err]]. e)

6- (1-Methyl -1H-1, 2, 4-triazol - 3-vyl rrethoxy) 7- (rmrpholln 4-yl)-3- 15

(t hi ophen- -yI 1 2341
3-brono-6-(1- thyI =
(morpholin-4-yl)-1 'Ehf’s-ddhhﬁcﬂﬁidﬁvés@rbﬂbmedluhmgmheﬁﬁﬂ&dtﬁes ﬁeQ&ﬂﬁﬁﬂ)iﬁ and 2-
(trlbutylstannl)thlo hene (240 ni in dry gbgm was
deoxygenat ed xzmmﬂng » Phichanh dh“t%éehv@agym@ﬁhnlwyn&ﬁm inggsed

The whol o ZELQPSF%@Y %Q*? PEIYRE B 15 Sbb b O Blo Bk PG P o
cycl es. The Mosgsiig 45 GBE R YIS est1gs £09\ett 5189 (8511 81 L0 100H:

under nit rogen. 1'én i xture waS partitroned

di chl or oned har835ar(diH4\/aD.€8 60 ThHE, s) 885U H ag)eMSVISSHunitehddl fME*3ct ed 25

wi t h di chl oronet hane ('x2). The conbi ned extracts were dried
(Na[err]SOerr]), filtered and evaporated. Residual DVF was renoved
under hi gh vacuum The resi duem by chromat ography on
silica gel, eluting with 5% me ronet hane to give the
title conpound (60 ny, 60% . Data for the title compound: [err]H NWR
(360 MHz; CDC1 erl\JI) [err] 326329 m,. 3.85-3.89 m, 3.94
(3H, s), 5.64 lheroyl)z6 4 3- lmeth

‘ ] 12.4 it ]
1H s). B.18- me 399 [ MH WO
(98/ 042?39 i —*—-—————@-——liﬁ’———ﬁzgp“(‘a%h 8-b r‘fa%gé”lls © [WHerr], PCT/ GB97/ 01946

Anal . Found C, 50. 8Prhxs|‘éoxﬁ’po'3ﬁ1d Was prepidred Glsthg brdiulrd gesdrtledy i S.
0.3(Herr]O requires
Example 2 a) b), ¢}, d) with 4-methylbenzoyl hydrazine being used instead

of benzoyl hydrazine in Step c) and (1-methyl-1H-1,2, 4-triazol-3-
yl)methanol being used instead of 2-pyridylcarbinol in Step d). m.p. =

20  218.6-219.7°C. 'H NMR (360MHz, DMSO) 3 2.51 (3H, s), 3.87 (3H, s), 5.54
(2H, s), 7.44 (5H, m), 7.76 (2H, s), 8.38 (4H, m); MS (ES*) m/e 398 [MH*].

EXAMPLE 147

25  6-(4-Methyvlthiazol-2-vimethoxy)-3,7-diphenyl-1,2.4-triazolo[4.3-
blpyridazine
This compound was prepared using the procedures described in
Example 2 a), b), ¢) and d) with 2-hydroxymethyl-4-methylthiazole being
used instead of 2-pyridylcarbinol in Step d). Data for the title compound:
30 m.p.=177°C. 1H NMR (360 MHz, CDCls) 4 2.47 (3H, s), 5.79 (2H, s), 6.90
(1H, s), 7.50-7.67 (8H, m), 8.08 (1H, s), 8.50 (2H, d, J = 7.9 Hz); MS (ES*)



50.56; H 4.64; N, 27.75% EXAMPLE
152 5

3. 7-Di phenyl - 6-(t hi azol -4-vl nmet hoxy) -1, 2, 4-triazol o[ 4. 3- b] pyri dazi ne

Thi s conpouwd smesspr epar ed using the procgdures described i PCT/GBI/EME ) o
2 a), b), c¢) and d) wth 4-hydroxynethylt'’hi'azol e bei ng used I nst ead
of 2-pyridylcarbinol in Step d). Data for the title conmpound: mp. = 10
236[err]C. [err]H NWR (360 MHz, CDCl[err]) [err] 5.73 (2H, s), 7.29 (1H,
s), 7.49-7.66m/e 400 [MHH, Anal. Bowsd Ci166.25; H;83.90; N2 HI7.41]. CpH;7NSOSIZ), 8. 85

(1H, s); Ms (ES[err err]. Anal. Found C, 65.11; H,
3.72; N, 17. 9173.4“3{%4?3] %gﬁi m&%ﬁ&%&%-res C, 65.44; H 3.92; N,
18.17% 15 EXAMPLE 153

6- (5- Met hyl i soxazol - 3-yl met hoxy) - 3, 7-di phenyl -1, 2, 4-tri azol o[ 4. 3-

b] pyri dazi ne Thi s conmpocEXKAMPLI1dB8ar ed usi ng the procedures
described in 20 Exanple 2 a), b), ¢) and d) with

5- et hyl i $oxazol - 3-yl net hanol bei ng used - instead of 2-pyridylcarbinol
in Step d). n-_o e Litdhe o_no.j - Dy = 80kerrdC. [err]H NWR
(360 MHz, CDCHt ' T A2 ) 557 : 6. 00 ¢tIH, S),
7.49-7.61 (8HylpRdridaif® (1H, s), 8.47 (2H, d, J = 7.9 Hz); M5 (ESerr]) me
384 [ errldg,Anal. Found C, 68.45; H 4.09; N, 17.79.

Clerr] H err] N err] Gbisocomppund pasxyeparefinsias the mocedures describedin 18. 27%
%?%8;1/58?9 4%xample 2 a), b), ¢) and d) with 2-111§groxymethyl-S-%m;gE}EiafgL? being

3- (13- Fl uqpophggd dnstedd of RigiidylbhrbideVint Stepzd)! THatdl f5BtBOXitle dompound:
(rmorpholin-4-yl)-1,2,4-triazol 0E4. 3- b] pvri dazi ne
m.p. = 182°C. 'H NMR (360 MHz, CDCl3) & 2.46 (3H, s), 5.75 (2H, s), 7.45-

7.65 (9H, m), 8.07 (1H, s), 8.49 (2H, d, J = 7.9 Hz); MS (ES*) m/e 400
[MH]*. Anal. Found C, 66.17; H, 4.02; N, 17.67. C2:H17NsOS requires C,
66.14; H, 4.29; N, 17.53%.

15
EXAMPLE 149

This compound was prepared using the procedures described in

20 Example 79 a) and b), with 4-chloromethylpyrimidine (prepared by the
procedure of Jeronim et al., Chem. Ber., 1987, 120, 649-651) being used
instead of bromoacetonitrile in Step b). Data for the title compound: 'H
NMR (360 MHz, CDCls) 8 5.61 (2H, s), 7.33 (1H, d, J = 5.1 Hz), 7.55 (6H,
m), 7.67 (2H, m), 8.10 (1H, s), 8.38 (2H, m), 8.74 (1H, d, J = 5.1 Hz); MS

25 (ES*) m/e 381 [MH*]. Anal. Found C, 70.01; H, 3.96; N, 21.97. C22H;cN¢O
requires C, 69.46; H, 4.24; N, 22.09 %.



5 A m xture of 3-brono-6-(1-nethyl-1H1,2,4-triazol-3-yl nethoxy)-7-
(norpholin-4-yl)-1,2,4-triazol o] 4, 3-b] pyri dazine (100 ng, 0.25 mmol, from
Exanpl e 151Bpart d 3-fl uorobenzene boronic acid (50 ng, O. iié—rmﬂgb,)uga@d
anhydrous sY@ B8 bonate (70 ny, O.66 mk8) in 1, 2-di met hoxyet hane/
water (2:1, 5 m) was deoxygenated by bubbling through nitrogen gas for 10
15 mnutes. Tetrakis(triphenyl phosphine)palladium (0) (30 ng) was then
added. The whol e apparat us was furthm%lm ed by three
"evacuate/fill N2' cycles. The m xtu tirred and heated at 110
[err]C for 16 hours under nitrogen. Upon cooling the reaction m xture was

partitioned between d| chl ororret hane and wat er . The aqueous Iayer vvas 15
further extradteDiphe pyridazan: Sryhmet ROX B, ; :

opied (hacson. ibhered.and, i %ﬁ%ve%ef*h ok 554 i DA ﬁ%ne
to.give the t%??glgo M_E,Qnécl:% With @»%ﬁﬁoro%‘tﬁy ridaRénd girbﬁaféﬁm?lﬂid

[err]H 1l err [err] -3.29 H TTL 3.87-3.90
(4H, m, 3. 94p6‘&i¢du&6 of Jeromintet ¢RH he. Ber149$71@20,1649 fp1) being yaed, s),

ST [Nt ar 1] ingthad of Poamipaeetogitrily. mfftep]b) gl faeBur (58 o™ ©
sterriter T INGET LOFES (6m, 520 d440H W), €68 (18508 A7 (2 m)! 948331, M;

7- D phenyl - 6 oMY (ERfidle 384 Vel Foxy) - 1, 2, 4-triazol o[ 4, 3-b] pyri dazi ne
a) D et hyl 2-(pyri mdin-2-yl)nal onate 30 To di nethyl nal onate

(41.6 g) 1 1, 4-di oxane (900 m) was added sodi um hydri de (60%

di spersion in mneral *oil; 18.9 Q) p%;% mﬁew To the WO 98/ 04559
- 150 - PCT/ GB97/ 0 resul tant gel was added
2-bromopyrimdine (50.0 g) in 1,4-dioxane (200 m ) dropw se. The

m xture was stirred at roomtenperaturefor 1 h, then at reflux
overni ght. TosétfleMeobvblifED o3 vimd Xy pholint4-yDaddthi
hydrochloric acid _until th fﬁ!ﬁ'\l\g\ﬁf rr‘]l 1. The solution was washed with 5

ethyl acetate2 L 2’0,0“.\: SREHHARIE ayers conbi ned, washed with
15

a) 4-(3,6-Dichloropyridazin-4-yl)morpholine

This was prepared using the procedure described in Example 15
part c) except that morpholine was used instead of piperidine. Data for the
title compound: *H NMR (250 MHz, CDCls) & 3.30-3.34 (4H, m), 3.87-3.95

20 (4H, m), 6.89 (1H, s); MS (ES*) m/e 234, 236, 238 [MH"].

b) 6-Chloro-5-(morpholin-4-y)pyridazin-3-vlhydrazine

A mixture of 4-(3,6-dichloropyridazin-4-yl)morpholine (5 g, 21.3

mmol) and hydrazine hydrate (7.0 ml, 141 mmol) in 1,4-dioxan (100 ml)
25  was stirred and heated at reflux for 20 hours. Upon cooling the 1,4-dioxan

was removed in vacuo. The residue was then partitioned between

dichloromethane and saturated aqueous sodium hydrogen carbonate. The

aqueous layer was further extracted with dichloromethane (x2). The

combined organic extracts were dried (Na2SQy), filtered and evaporated.
30 The residue was purified by chromatography on silica gel, eluting with

dichloromethane/methanol/agqueous ammonia (91:8:1) to give 6-chloro-5-



saturated sodi um hydrogen carbonate solution (1 x 400 m) and saturated
sodium chl oride solution (1 x 400 m ), dried (magnesium sulfate) and
concentrated in vacuo. The residue was purified by flash chromatography
(silica gel weobsiegsss = O to 20% et hyl acet Zég i n di chl or oret ha@E)GBSY0154€| d
10 di met hyl - 2- (pyri mi di n-2-yl ) mal onat e’ a yellow orange oil (24.1 g).
[err]H NI\/R (250 MHz, CDCl[err]) [err] 3.83 (6H, s), 5.16 (1H, s),
7.28 (1H, t, J =5.0 Hz), 8.87 (2H, d, J 5.0 Hz); Ms (ES[err]) me
211 [MHerr]] (morphohn—@}d)-p)ﬁ'id!&ﬁlh’«ﬂ plhydmzime(S.‘BSg, 74%): THONMVER {250 MHz,

20 8 LR B A A 13 e B O
overm 1 TSy AR S (S AR Ao cric pressurs,  and the

fraction boiling between 95 and 112 [err]C was collected. The distillate
was 20 redistilled at atnospheric pressure, with the fraction boiling

between 975 ¢) argiChloreeT+(inCrivkolimdevi)-P&r  id-trinbole[ 48] pyridatin- 8 onk
espectively (1. 41 Tphasgene bl ape 2.5 mmobyirab addat th a3 =Ra gelubtasmor 6

270 (3t oy, G4 (RRphORn A PhEy ol S e Bpimg (112 ¢, Y BCN g d 221
i chi of b é”oﬁﬁfﬁlf’f‘“é‘“’???‘]é] (.52 51 s aiicg b ook ho e

pr oduct from Masfhen igyegt%%?é?g% r&h%&'ﬁn Gﬁoéﬂgrfrhe( 30 nt),
tri chi or ol SocyHiPr e S ER HIEsEby i W’J“B‘?Be?“ @‘%ﬁa%@%@e@’? et

WD 98/ 04559  ether and then dried irn vd&ibo to give 6-chloro-7-(morphoR-H-EB2H Q1946
before for 6 h. The slurry was allowed to cool to roomtenperature,

filtered to rdmazeldlddoblnyridazin-drong (1. hed67%e whith mascusedswithowt furthem

olutton (1 s Dast i it Ak Bibobdal H SR (iRt Blef DB &
trated hyl I
or angel br own G112 (oLt gy WL E Fe T, Eyélgﬁ”p%hﬂ% S ars PRt ( 250

MHz, CDCllérr](ES[ﬁam/]a%G?EwZ{MH'ﬁ) 7.27 (1H, t, J = 4.9 Hz), 8 79 (2H, d,
J=4.9

d) 3-Bromo-6-(1-methyl-1H-1.2.4-triazol-3-vlmethoxy)-7-(morpholin-4-

yD)-1,2.4-triazolo[4,3-blpyridazine
A mixture of 6-chloro-7-(morpholin-4-yl)-2H-1,2,4-triazolo{4,3-

20  b]pyridazin-3-one (1.1 g, 4.3 mmol) and phosphory! bromide (25 g) was
stirred and heated at 80°C for 24 hours. Upon cocling the mixture was
treated with ice. The aqueous was then basified with aqueous ammonia.
The aqueous was then extracted with dichloromethane (x3). The combined
extracts were dried (NazSO.), filtered and evaporated. The residue was

25 purified by chromatography on silica gel, eluting with 5%
methanol/dichloromethane to give 3-bromo-6-chloro-7-(morpholin-4-yl)-
1,2,4-triazolo[4,3-blpyridazine (600 mg). 'H NMR and mass spectrum
revealed the product to be a mixture of the desired compound and the 6-
bromo compound. This mixture was used without further purification.

30 Sodium hydride (60% dispersion in oil, 80 mg, 2.0 mmol) was added in one

© portion to a stirred solution of the product from above (600 mg) and (1-



Hz); M5 (ES[err]) me 129 [MHerr]]. 10 d)

3, 7- Di phenyl - 6- (pyri m di n-2-yl net hoxy) -1, 2, 4-triazol o[ 4, 3-b] -

pyridazi ne Thi's conpound was prepared using the RQe@sY+oesus
described i NVO*™55% anple 79 a) and b),-gﬂFh 2-chl or onet hyl pyri m di ne
bei ng used instead of bronoacetonitrile in Step b). Data for the
title conpound: [err]H NVR (360 15 MHz, CDCl[err]) [err] 5.74 (2H, s),

6 25 (o1 nj, etk gk Gl By iheriadth me. 2.1 mifby eiréd s ©)
[MH err]]. Anajescribeddn Ex£pk565)hn dyDMMat QR Whdefhitrogeh eMHeNcerbalth

requires C, 69.46; H,_ 4.24; N, 22.09% 20
EXAMPLE 156 was remgvgcb apg;the mixture was stirred at roem temperature for 2

1,2,3-triazol 44-yl hoxy) :3.. 7= di - -1 L = e
b] pyri dazi ne oufsHHR ok dn it RUERACE whnTohte 300 e artitiened oo,

di sper si ong i n f@and wRfiSr. "THk JaqeRdub DARTBIEARStha e’trlcted
0. 475 mmlr'? [ rﬁ#ﬁ?gr?eggggéceta %)II{/F 2 1r‘ﬂ ), C(% eg under nit rogenet o - SEC,
was added dr opwithelichloeomeehane (x3).rfhecoshined ongaric extracts were dried

3, 7-di ph | -6-(2H-1 -tr.i | -4-vyl -1.2, 4- )
tri azl)FoFZ?/& Kﬁgpdhgﬁlﬁ?e@ﬁ%@%‘éﬁﬁ@- ?ﬁﬁ&%ﬁ‘@ﬂé Faspriged by 0. 453
| i h 13 i || dt 30 t
oo t emparny ShatabbErdphy b ?‘%‘Eﬁ%&ﬁ‘?ﬁ‘%&%ﬁi‘?’&%ﬁ vorer (g0 oS0 te
d et hyl traé thanbl/ ditHlordrhet cdoyHve tit urak (358 - 1418846 for 2 h
A oot by o etnbtheobl il lordhet mogeco 5ivé Bystitlemng fog; B fon 21
hoT) oo, Phoasteps). TH NMR (360 M, deeDMEO) 53,2013 22445 ie)» 6937 b Hgueous

oxtracts wer o 508 G o SREL Y, Tt R s IE A ¢ SuadS R e o

purified by fl H4. chromat ography (silica gel, 50-100%
Et OAc/CHerr]Cl[err]) " to give 69.8 ng (40% 5 of the title conpound as a
white solid together with 75.8 ng (44% of a m xture of the

2- met hyl - 2H- 1,‘5, 3- té’.l

PRRi 1Y 5. 292 2948013001, % o I3
15  (thiophen-2-yD)-1.2.4-triazolo[4.3-blpyridazine
A mixture of 3-bromo-6-(1-methyl-1H-1,2,4-triazol-3-ylmethoxy)-7-
(morpholin-4-yl)-1,2,4-triazolo(4,3-b]pyridazine (100 mg, 0.25 mmol) and 2- -
(tributylstannyl)thiophene (240 ml, 0.75 mmol) in dry DMF (3 ml) was
deoxygenated by bubbling through nitrogen gas for 15 minutes.

20  Dichlorobis(triphenylphosphine)palladium (1I) (20 mg) was then added.
The whole apparatus was further deoxygenated by three ‘evacuate/fill Ny’
cycles. The mixture was then stirred and heated at 100 °C for 16 hours
under nitrogen. The reaction mixture was partitioned between
dichloromethane and water. The aqueous layer was further extracted

25  with dichloromethane (x2). The combined extracts were dried (Naz2SQOy),
filtered and evaporated. Residual DMF was removed under high vacuum.
The residue was purified by chromatography on silica gel, eluting with 5%
methanol/dichloromethane to give the title compound (60 mg, 60%).

Data for the title compound: '"H NMR (360 MHz, CDCls) 8 3.26-3.29 (4H,

30 m), 3.85-3.89 (4H, m), 3.94 (3H, s), 5.64 (2H, s), 7.19-7.23 (2H, m), 7.47-
7.59 (1H, m), 8.05 (1H, s), 8.18-8.20 (1H, m); MS (ES*) m/e 399 [MH+*].



1H 1, 2, 3-triazol -5-yl analogue in a 63:37 ratio. Data for the title
conpound: np 203-205[err]C (CH err]C[err]-EtQAc); [err]H NVWVR (360 MHz,

CDCl[err]) [err] 4.19 (3H, s), 561(2H s), 7.47-7.61 (94, m, 8.05
(1H, s), 8.woOotmbisses), 8.52 10 (2H, ,1‘%5 (ES[err]) me PEF/GRANORAMS6 ] ;
Anal . Found C, 65.27; H, 4.17; N, 25.14. Cerr]Herr]Nerr]QO

O.1H err]Orequires C, 65.48; H, 4.50; N, 25.45%
EXAMPLE 157 15
7- (1 - Met hyl cyAhahFound €; 60-84p Fhyd.39:HN122,35- tOmHmNaOaSva@Méqﬂrres C.

phenyl -1,2,4-triaz 3-b ridazi ne Thi s conmpound was
prepared usi n@oﬁﬁe?%r‘b@‘gdﬂférz%é&cri bed in Exanpl e 88 Steps a), b)
and c¢) using (1-nmethyl-1H1,2,4-triazol - 3- yl ) met hanol (prepared

using the conditions descri bed in EP- A 421210) 20 instead of
(2-nethyl-2H1, 2, 4-triazol - 3-yl ) met TEKAIMPLIE168 b) and using 1-

met hyl cycl obut ane carboxylic acid (Journal of Organonetallic Chemstry,

1988, 3529 263-272) |nstead of cycl ohexane car boxyl ic acid in Step c). Data
forthetltle3 ; . 156(3H s),
1.80-1.91 PYLIQAZING 93 (3H,
s), 5.54 (2H 's), @ﬁls coh @ux?d %s(p?rﬂpaf@d ugmggth%#]i‘oc&iureg d@ﬁcnﬁﬂ)bﬁ 1ﬁ)
8.48-8.55 (2H, m; M ( err]) [err]. Anal. Found C,
64.01; H, 5.SExahple@. aoob) @)@rnld]d)l[‘mth]‘t\lbﬁdrqmmethylthlmﬂﬂ benglus@B. 98; H,

gC‘?’?GBg? / (2)(1594111%1 stead of 2-pvnc¥\?car%mé 1n98tep d). Data for the té&mo ?x’n p.=

7-1sopr OF %?mwmmstoa\mﬂ 0139@13} 8833 (mquv)zg%mq%w’r 4b.766-

triazolo pyri dazi ne hi's conmpound was prepafed using t

procedur es de@H, 1§d8.08 (1H, s) EB(WH 88JSt 2)9sHa), 8.80 (14 0s)c MSISEBY) m/e
2- et hyl propi onic acid inste cl ohexane carboxylic acid in Step

(1:) 32D?1éﬁ f gr 38 [MH] Fe@éh&ﬂfﬁﬁi C 65(13[ éiqu FENNRLT. ?gogﬁga@@@)l{%?l}%s Engr]
. , S
s), 7.47-7. 616(5?14M9§'§N( ??{3”({5 7 Hz) 7.94

15 EXAMPLE 153

6-(5-Methvlisoxazol-3-ylmethoxv)-3,7-diphenvl-1.2 4-triazolo[4.3-
blpyridazine

This compound was prepared using the procedures described in

20 Example 2 a), b), ¢) and d) with 5-methylisoxazol-3-ylmethanol being used
instead of 2-pyridylcarbinol in Step d). Data for the title compound: m.p. =
180°C. 'H NMR (360 MHz, CDCls) 6 2.42 (3H, s), 5.57 (2H, s), 6.00 (1H, s),
7.49-7.61 (8H, m), 8.06 (1H, s), 8.47 (2H, d, J = 7.9 Hz); MS (ES*) m/e 384
[MH]*. Anal. Found C, 68.45; H, 4.09; N, 17.79. C22H17N50S.0.1 H20

25 requires C, 68.92; H, 4.47; N, 18.27%.



10 (1H, s), 8.32-8.43 (2H, m; M (ES[err]) me 350 [MH[[err]. Anal. Found
C, 62.20; H 5.28; N, 27.78. (Jerr]J]Herr]Nerr]Orequires C, 61.88;

H, 5.48; N, 069 XA%@
7-tert-Butyl‘-%é-’?’g‘-{gsf’uorophenyl)-6-(1-rrethy149_H1,2,4-triaz -3- Erre 33‘(6y)

1.2.4-triazol o[ 4. 3-b] pyri dazi ne Thi s conpound was prepared
using the procedures described in Exanpl e 102 Steps a), b) and c)
using trinethylacetic acid instead ofE fﬁq pent ane car boxylic acid in
Step a), using 2-fluorobenzoic hydr az%nsiead of 2-thi ophene
carboxylic acid hydrazide in Step b) and using (1-

methyl -1H1, 2, 4-tri azol 3-yl ) rret hano}l ( repar ed u5| ng the condl tions

descri bed in EBS ) -Step c).

Data for thetltlecrrpud . CDCl[err]) [err] 1.43

(9H, S) ( 7.48-7.58

| H, 94 (1H, .

Eﬂe 382 [I\/I§I] (Anal ﬁ)’ﬁ”&aﬁ 82(39‘%%@@0@%“}??1 141&91583é 4&%%’??‘3" Betlonys 7t 1)

Clerr]Herr] N[ ehofpoliredyil)-22, Giria2od4, 3kh]pyridazine (100 mg, A2R5/mMol, from
WD 98/ 04559 154
PCT/ GB97/ 01946Example 151 part d), 3- fluorobenzene boronic acid SO\g. ©.38mmol) and

| | - h
J1 bt howy) - 1, 200 {HEs AR bRt TR U se°timdy .1 4 Bl E o haner
anal ogous pr 00@@%1‘3@‘9‘ ) WﬁOHddiyEéﬁﬂfédebyiﬁﬁbblmg thttﬁiglgnﬂr@ﬁrhgéé’hﬁﬂzm c

aci d hydrazi de and anpl e 102c usjing -
net hyl - 2H10, 2, 15 mrinates.- @‘e;na)kmimahenymogpbmebmladmrxe(@dﬁﬁmﬁhwaﬁmhw

(300" e, gl e it g syl BB 480, 250
(ES[err]) me EQQC\J&e/ﬁﬁ‘/Nz[ @jdlés The mixture was then stirred and heated at 110
°C for 16 hours under nitrogen. Upon cooling the reaction mixture was
partitioned between dichloromethane and water. The aqueous layer was
15 further extracted with dichloromethane (x2). The combined extracts were
dried (Na2S0y), filtered and evaporated. The residue was purified by
. chromatography on silica gel, eluting with 5% methanol/dichloromethane
to give the title compound (65 mg, 63%). Data for the title compound: !H
., NMR (360 MHz, CDCls) & 3.27-3.29 (4H, m), 3.87-3.90 (4H, m), 3.94 (3H,
20 s), 5.60 (2H, s), 7.14-7.19 (1H, m), 7.20 (1H, s), 7.46-7.52 (1H, m), 8.05 (1H,
s), 8.21-8.28 (1H, m); MS (ES*) m/e 411 [MH*]. Anal. Found C, 53.16; H,
4.85; N, 25.59. C1sH1sNsO2F. 1.2(H20) requires C, 52.82; H, 4.99; N,
25.94%.

25 EXAMPLE 155

a) Dimethy] 2-(pyrimidin-2-yl)malonate
30 To dimethyl malonate (41.6 g) in 1,4-dioxane (900 ml) was added

sodium hydride (60% dispersion in mineral oil; 18.9 g) portionwise. To the



EXAMPLE 161 7-(1
- Met hyl cycl opentyl )-6-(1-nethyl-1H1,2,4-triazol - 3-yl net hoxy)-3- 15

phenyl -1, 2, 4-tri azol o[ 4, 3-b] pyri dazi ne Prepared in an anal ogous
procedure awooso#ssaed in Exanpl e 102a . 150 Usi ng 1- net hyl c\REBEBIHUMS c
acid, Exanple 102b usi ng benzoic acid hydrazi de and Exanpl e 102c
using (1-methyl-1H1,2,4-triazol - yl ) met hanol to give the title

compune oL e e e el el o 15,0, [ o (2

o hoe v | B fifopwise! THe mixtiite(hb sitlred ke BoftmPlragly i § bidn

me 406 [ MH [

7-(1- Met hyl cygt poRak Wwiriight. Tetthilcodled koRutdon wWadZalded-whteRt (208 b 3and
phenyl - ,4-triazol o[ 4. 3-b] pyri dazi ne Prepared i n an anal ogous

procedure as 5N Ihmdedchlnnem: nati phepH was ~Li Qelsohﬁamymcw@ﬁmdmﬁxc

d, Ex b i d 30 d 102
(2- mot iyl Boi4. 9609 ABFRE A 400 oD, ¥elirgmic JAYET (o5 G, TRBBER LR conpountl.
[ er r ] H NWR ( 2§Qth§%ed et 'h(&ﬁ}céaeg{? é/‘,dorbanégé solution (1 %3 4@@ éﬁf Qfllégzglt?l;ﬁffd .
1 72 (4H m , s&di®n (:B}fhrum solﬁtlﬁﬂ (T 24#0Gin]), drisd (n%tgnafs)um sulfateY afid (1H, s),

8.06 (1H, s 8.49 (2H, ) S[ er m e 390
EXAI\/P(LE 163) cq:pcentgated in vacuo. (’Bxe 1es£c112e was punﬁed'\ﬁ]r ash chromatography

7- Cycl opent y| Ss?&é%'é%f‘%]@e % oﬁco(ﬁmim'ac%tk%uﬁ e g%@xﬁeﬁha}xe}g tpg,saaxw

1.2.4-triazol pyridazi ne repared 1 n an anal ogous

procedur ggas Qithbilndd®-(pyriadiptyDattionate as algrenqwﬂaraug@bd (@¢idghyHr azi de
and Exanpl e 102c usmgyI 2-nmethyl-2H 1,2, 4- 10 triazol-3-yl)nmethanol to give
the title compBURA250aYiHz (ML) BS083M6EL ), 5.16 (1H, 8)728(1 t, J=5.0

Hz), 8.87 (2H, d, J = 5.0 Hz); MS (ES*) m/e 211 [MH"*].

b)  2:Methylpyrimidine
15 Dimethyl 2-(pyrimidin-2-yl)malonate (14.0 g), sodium chloride (17.1
g) and water (5.24 ml) were heated together in DMSO (50 ml) at 160 °C
overnight. The solution was allowed to cool, and the inorganic material
filtered off. The filtrate was distilled at atmospheric pressure, and the
. fraction boiling between 95 and 112 °C was collected. The distillate was
20 redistilled at atmospheric pressure, with the fraction boiling between 97
and 99 °C being collected - this was a mixture of 2-methylpyrimidine and
dimethylsulfide, present in a 2:1 ratio respectively (1.41 g). This material
was used in the next step without further purification. 'H NMR (250 MHz,
CDCl3) 5 2.70 (3H, s), 7.13 (1H, t, J = 4.9 Hz), 8.66 (2H, d, J = 4.9 Hz); MS
25  (ES*) m/e 95 [MH*].

c) 2-Chloromethylpyrimidine
Trichloroisocyanuric acid (0.62 g) was added portionwise to the
product from Example 155 Step b) (0.60 g) in refluxing chloroform (30 ml),
30 and the slurry was stirred at reflux for 3 h. A further quantity of

trichloroisocyanuric acid (0.62 g) was added, and the mixture stirred as



CDCl[err]) [err] 1.72 (6H, m, 2.08 (2H, m, 3.19 (1H m, 4.04 (3H, 5s),

5.67 (2H, s), 6.64 (1H, m), 7.42 (1H d, J= 3.5Hz), 7.68 (1H, d, J =
1.6Hz), 7.86 (1H d, = 1Hz), 7.95 (1H, VB (ES
[M—I][)err] WO8/04555 ) > 161" S)EXAI\/PL(E 1%? Benh

7-Cycl opentvl -3-(furan-2-vl)-6-(1-methyl -1 H 1. 2. 4-tri azol - 3-yl met hoxy) -
1,2,4-triazol o[ 4, 3-b] pyri dazi ne Prepared i n an anal ogous

Beanpl o 1020 Teery 108 oy A iy Was afowidd'eBRobt oobu Hupidide) °7 70, o
the Litle compmusiéd thyerddveNMRbhBROmMerial, and tHEtheterashat W1 M ( O,

M, 2.13 (2H, n), 3.26 (1H n), 3.95 (3H _s), .5.59 (2H s) 6.64 (1H,
n, 7.55 (1H sddium-hyglrexide)soluties (1 x125 m) anésatuxaﬁad somumc lomidey

‘|]EXA]|\-/pi EHizs5 16utgon Q1 x)25 N% (‘FI% %itrlize was d%xe% JmM_&x[‘estn su?]?ate) and
3-(3, 7D phenbhnderfirdsdd irpdahil th AvebOubatagé o i ST AW A ale

1,2,4-triazol - acetonl . he product from Exanpl e
72 Step c) (OOié)ngé/bmnwh(ﬂehlig)j Data for theDitle complojundStidi NMRi Y250 de (15

ng of a 60% dispersjon in I 8/ 04

PCT/ GB97/ 0194@1Hz, CDClspad- %fbg?ég S)ahci%ﬂé*rﬁs(t-uﬁ@vg@} 42%?2?1 odii 4.9
tenperature f 1 cetonitrile (41 [err]1l) was added, and
the ni xture s%?)igﬁénégsﬁ)e%? é%éﬁ}%} 2 days. Water (25 m) was added, and
the resultant precipitate filtered off and purified by flash ;
chromat ography (silica gel, 0 to 3% nethanol in 5 d| chI ororret hane). The
product Vs rd()ryst Diphenf Pty Imeshexydtlo? dt-triamy

col ourl ess cryst 17 rrg) [err]H NVR (360 MHz, d[err] DI\/SO) [err]
5.60 (2H, s), BXL , s), 7.58 (6H, m, 776(2H, m, 8.41 (1H,

Sc)’ 8.44 (2H m, &8 coddpoudhiwiBptdpalred dalng it AR2BMHLdddctibepnal - Found

o

Example 79 a) and b), with 2-chloromethylpyrimidine being used instead
of bromoacetonitrile in Step b). Data for the title compound: 'H NMR (360

15 MHz, CDCls) 6 5.74 (2H, s), 7.23 (1H, t, J = 4.9 Hz), 7.48 (6H, m), 7.81 (2H,
m), 8.06 (1H, s), 8.22 (2H, m), 8.76 (2H, d, J = 4.9 Hz); MS (ES*) m/e 381
[MH*]. Anal. Found C, 69.45; H, 3.81; N, 22.11. C22H;6NsO requires C,
69.46; H, 4.24; N, 22.09%.

20 . EXAMPLE 156

blpyridazine

To a stirred mixture of sodium hydride (60% dispersion in oil, 22.6

25 mg, 0.565 mmol) and iodomethane (29.6 m], 0.475 mmol) in anhydrous

DMF (2 ml), cooled under nitrogen to —5°C, was added dropwise, over 10
min, a solution of 3,7-diphenyl-6-(2H-1,2,3-triazol-4-ylmethoxy)-1,2,4-
triazolo[4,3-b]pyridazine (from Example 144, Step d) (0.1675 g, 0.453
mmol) in anhydrous DMF (7 ml). The mixture was then allowed to warm
30 to room temperature over 2.5 h, then partitioned between water (40 m])

and ethyl acetate (40 ml). The aqueous layer was extracted further with



64.62; H 3.74; N, 26.82. (err]J]Herr]Nerr]O 0.1 (err]Herr](err]
requires C, 64.62; H 4.06; 10 N, 26.87%

EXAMPLE 166

7-(1- Met hyI wodsmassov| ) - 6- ( 2- net hyl - 2H 1, 1252 triazol - 3-yl met RERAEBIB01946
phenyl - ,4-triazol o[ 4. 3-b] pyri dazi ne Prepared in an anal ogous
procedure as outlined in Exanple 102a usi ng 1-nethyl cycl opropanoic
aci d, Exanple 102b using benzoic acid hydrazi de and Exanpl e 102c

usi ng (3 met hythﬂ&cktﬁgg@tx Baaol),- dding satuz}dtwatlhamgé Nagiggb\fgc%igeté itle

conpoun err] H NVR NHz 1l err err 79- 4H,

1. g? l(J3H [s) sépmtmfrgye lagexsy ;f;lzé@@%me[ﬂ CrEapIGeKtracs wyre dzngd,( "
2H, d, J = 4

E NH er r] ] (Iéja_'@@‘;) St eégﬂ_&raged th Sadud e r&ﬁd&%%ﬁﬂ.ﬁi}%%y%h 7.

(I - Met hvl cycl gpFoiRatogrphy (stith gel, Ho- loa%moAamlz%)xb 41688 mE (40%)

phenyl -1, 2, 4-tri azol of 4, 3-b] pyri dazi ne Prepared in an
anal ogous 5pr oofthe titlescompauntbas prwisite splid tagether with 75|§| mg (44%) of a

vyl 5 de” andEERa of oot methHG IR L 2ut Foptdtid §1 S5a0ERE 2501 the. 1-gpethyl-

Y et hanol t 9psh % bigabLE LS ARAIRAG « BTN DAAR e Tl o 1)
PCT/ GB97/ 0194€ompound: mpozm}zoaw (GﬁzClz EEOABH IFHENMB (3@0 Mz, @DCE) 80 (2H,
Z)GHZ) 46,\% ?Eg[ 3H¢3]1-; 9,;15636@}1 W[z}&pﬂ 61 (QH m), 8%5 (1H s 8840 (1 2':) éj.’szj-_

EXAVPLE 188 (4 m); MS (ES*) m/e 384 [MH]*: Anal. Found C, 65.27; H. 4.17; N, 25.14.
C21H37N70. 0.1H20 requires C, 65.48; H, 4.50; N, 25.45%.

EXAMPLE 157

15

phenvl-1.2 4-triazolo{4,3-blpyridazine

This compound was prepared using the procedures described in
Example 88 Steps a), b) and ¢) using (1-methyl-1H-1,2,4-triazol-3-
* yDmethanol (prepared using the conditions described in EP-A-421210)

20 instead of (2-methyl-2H-1,2 4-triazol-3-yl)methanol in Step b) and using 1-
methylcyclobutane carboxylic acid (Journal of Organometallic Chemistry,
1988, 352, 263-272) instead of cyclohexane carboxylic acid in Step ¢). Data
for the title compound: 'H NMR (360 MHz, CDCl3) 6 1.56 (3H, s), 1.80-1.91
(1H, m), 2.08-2.24 (3H, m), 2.38-2.52 (2H, m), 3.93 (3H, s}, 5.54 (2H, s),

25  7.46-7.60 (3H, m), 7.69 (1H, s), 8.04 (1H, s), 8.48-8.55 (2H, m); MS (ES*)
m/e 376 [MH)*. Anal. Found C, 64.01; H, 5.51; N, 26.00. C20H21N70O
requires C, 63.98; H, 5.64; N, 26.12%.



3-(3-Fluorophenyl)-6-(1-nmethyl-1H 1. 2. 4-tri azol - 3-yl net hoxv) - 7- phenyl -
1,2,4-triazol o[ 4, 3-b] pyri dazi ne Thi s conmpound was prepared

usi ng proce cribed in Exanple 2 a), b), c), d) pgtdp9e7/01946
3-fluor oben%{)‘;ﬁ’?/ﬁr@gzi de being used i nst eakPof 10 benzoyl hydrazine in
Step ¢) and (1-nmethyl-I1H1,2,4-triazol-3-yl)nmet hanol bei ng used

I nstead of 2-pyridylcarbinol in Step d). Data for the title conpound:
mp. = 250-251[err]C. [err]H NWR (SGO%ELEW{*-DNBO) [err] 3.55 (3H, s),
5.25 (2H, s), 7.36 (3H, m, 7.42 (3H, , (.95 (IH, d, J= 7.2 Hz), 7.98
(1H, d J=7.2 H), 8.12 (1H, s), 8.17 (1H, s); (ES[err]) me 402
[MHerr]]. Anal. Found_15 . 3.87;. N .29,

Clerr] H err] N st y1-6-Emet iyl 24 L2¢-tmaz —861. 64;
H 4.16; N, 23,51% X dazi EXAMPLE 169 20
7- (1- Met hyl cyc%@m%egﬁyl pyri di n- 2-yl met hoxy) - 3- phenyl - 1, 2, 4-
tri-azol of 453-b] pyri ¢®7d BSmpound was prepﬁemﬁr%xm%ﬂwéd@réﬁ&iésﬁibyﬁliﬂl ne (43
ng) was di ssolved in di net hyl formam de (2 nl) under N2. Sodi um

hydri de (60% wEwainplei88 Steps a), b) amd)y) weingAimethylpropigaic asiddnsteadoofyi nut es
by 6-ch|oro-7-(1-£thgll- Zi) . ¢ . .

cycl opent yl ) - 3¢¥HeRg¥ane ear 9%‘}’%1%%6‘@&{‘4?‘??6?10% afor the flilﬁ(foﬁwqu’?igéact i on

was stirred at HoQRiH eSE@s ML €DON) 518 32q8ES 4, 9&5618 H%)‘%?l@-@t 26 eTHS )Y |

acetate and water, organi c phase separated, dried (M derr]j and

evapor at ed 3.98&1—!@',@5!‘5.%3 (2R e yRuA 1.6 X €8HT N7 SUNH, al; et 207 He)gV 84 pur e
product. [err]H N

(360 MHz, C[géerr]) {)e{_&qr_}]_I 1.30 (3H, s), 1.77
(6H, ), 1093 (UH s)B,32848 @3 myMS ES*) nee §50(M]*s Anat. Bound G, 63207, 50
3H, ). 7.58 (1H 4, .57 92 (1H, _ , od, J = 6.4
I(-lz), 2 5o (1H, %3-2%5“'(%57 rﬁ‘%ﬁ%ﬂééﬁ’@“ﬁ’f\ﬁﬁ](ﬁe@lr??' A 5.48: K% 306%G) 01550

- 158 - PCT/ GB97/ 01946
EXAMPLE 170
EXAMPLE 159

15  7-tert-Butyl-3-(2-fluorophenyl)-6-(1-methyl-1H-1,2.4-triazol-3-vlmethoxy)-
1,2.4-triazolo[4,3-blpyridazine

This compound was prepared using the procedures described in

Example 102 Steps a), b) and c) using trimethylacetic acid instead of
cyclopentane carboxylic acid in Step a), using 2-fluorobenzoic hydrazide

20  instead of 2-thiophene carboxylic acid hydrazide in Step b) and using (1-
methyl-1H-1,2,4-triazol-3-yl)methanol (prepared using the conditions
described in EP-A-421210) instead of 2-hydroxymethylpyridine in Step c).
Data for the title compound: 1H NMR (360 MHz, CDCl3) 6 1.43 (9H, s),
3.93 (3H, s), 5.44 (2H, s), 7.23-7.37 (2H, m), 7.48-7.58 (1H, m), 7.94 (1H, s),

25 17.95-8.00 (1H, m), 8.04 (1H, s); MS (ES*) m/e 382 [MH]}*. Anal. Found C,
60.20; H, 4.98; N, 25.53. C10H20N7OF requires C, 53.83; H, 5.29; N,
25.71%.



6-(1-Methyl -1H-1, 2, 3-tri azol - 4-yl met hoxy) - 3. 7-di phenyl -1. 2. 4-tri azol o[ 4, 3-

5 b] pyri dazi ne The m xture of the title conpound and the
2-met hyl -2H 1, 2, 3- triazol-4-yl anal ogue (from Exanple 156) was

separ at ed bwQmesa@ssssat i ve HPLC usi ng 434KR100- SC18 (250 xPQT/GBATH§1946
colum, eluting'wth 35% MeCN 0. 196aqueous TFA at 1 m/mn. The
fractions containing the 10 slower eluting isoner were conbi ned and
evaporated in vacuo. The resi due_ was_partitioned between saturated
aqueous NaHC® (30 m) and d|CHEK£@&EEHﬁd§.(15 m ). The aqueous | ayer
was further extracted with ~dichloronmethane (2 x 15 m ), and the

conbi ned organic extracts were dried (Na2SO4) and evaporated in vacuo.
The residue \A@%%g&pééﬁgﬁbl@%etﬁoﬁ@éﬁﬂg-@:ﬂ(ﬁfe&m Der L. Fridgohgxane to
give the titl as a e solid w purtty of >95% by

HPLC, [err]H piiethsd)-1124E032ble{4. Biblperidhziie05 (3H, s), 5.67 (2H, s),

[7M£}|]6[ Zr ?]2 ( 9H20rr) Pgepoai'egi]i;' an anal%gous rocedn)re ag/B géﬁpé(% lﬁf(ample lOAQb
3-(5-Methylt h F?e[%l)%y%x{zﬁé%%tg?ﬂrygﬁﬁﬁle?arﬂf E&hﬁfp% 182% ﬁgf") 7-

phenyl -1, 2, 4 pyri conpo

prepared usi nglethgal-mﬂbrQ@Ltﬁ&z@l@?l)hhﬁﬁahﬂl tbgive Iﬂialmll@c&npbunb) 1HONMRI)
with 5-methylthi ophene hydrazide being d of benzoyl
hydrazine in @p&é‘}z,éﬁ@ -k BRYBH, Plﬂ @%ﬁrmézblssdéﬁ m), 3. 96X${Ht Blnol

2500 011G '”Eﬁ?ﬁhﬁ@ (08 o A Pt FeH, it @5 aye 39056 (31

s), 5.37102H v 6.83-6.84 (1H, d, J = 3.6 Hz), 7.28 (3H m), 7.52
(2H, m, 7.88" S (1 (1H 30 d, J= 3.6 Hz), 8.17 (1H 's), 8.28 (1H, s): M

(ES[err]) me 404 [ NHH] . WD 98/ 04559 -
159 - PCT/ GB97/ 01 10
EXAMPLE 172 ERAMPLE 161

2-[3-(3,7-Di phenyl -1, 2, 4-tri azol o[ 4, 3-b] pvri dazi n- 6-yl oxynet hyl ) -1, 2, 4-
triazol -1-yl]-N, N-di net hyl acet am de
7-(1-Methylcyclopentyl)-6-(1-methyl-1H-1.2 4-triazol-3-ylmethoxy)-3-

_ 15 phenyl-1.2.4-triazolo{4,3-blpvridazine

Prepared in an analogous procedure as outlined in Example 102a

using 1-methylcyclopentanoic acid, Example 102b using benzoic acid
hydrazide and Example 102c using (1-methyl-1H-1,2,4-triazol-3-
. y)methanol to give the title compound. 'H NMR (250 MHz, CDCls) 6 1.73
20 (6H, m), 2.08 (2H, m) 3.18 (1H, m), 3.90 (3H, s), 3.99 (3H, s}, 5.62 (2H, s),
7.06 (3H, m), 7.88 (1H, d, J = 1.1Hz), 7.95 (1H, s), 8.36 (2H, m); MS (ES*)
m/e 406 [MH]*.

EXAMPLE 162
25

phenyl-1.2 4-triazolo{4,3-b]pyridazine

Prepared in an analogous procedure as outlined in Example 102a

using 1-methylcyclopentanoic acid, Example 102b using benzoic acid
30 hydrazide and Example 102c using (2-methyl-2H-1,2,4-triazol-3-
yhmethanol to give the title compound. '*H NMR (250 MHz, CDCl3) § 1.35



5 Thi s conpound was prepared using the procedure described in
Exanpl e 165, with 2-chl oro- NN-di net hyl acet am de bei ng used i nstead of
chl oroacetonitrile. [err]H NWR (360 MHz, CDCl[err]) [err] 2.9

3.07 (3H, s)WO9M4S 4 g9 (24 ), 562 (A56s), 7.50 (6H, ﬁc@%&w@ﬁ
s), 8.24 (1H, s), 8.54 (2H, m; M (ES[err]) mle 455 [M—|+] Anal .
Found C, 62.83; H, 4.46; N, 24.31. 10 CerrJ]Herr]Nerr]Qerr]. 0.25

Herr1Orequiren Gy, Yoblinttn, . 9 et b7 a8 tsn, o), 5.57 @1, o), 7.52 BH, w),

3, 7- D phenyl - 67 bl-(1#4,'d) I8 064 1H, @?tsmb)(zﬂ{Hn%Qthl(ESﬂaém 880 YM@Ehoxyl - 1, 2, 4-

15 triazolo[4,3-b pyrlda2|ne i s conpound was prepared using

t he- procedure described in Exanpl e 165, with 2-picolyl chloride being
used i nstead of chl oroacetoni try E, ]1 NI\/R (360 MHz, CDCl[err])
[err] 542(2H s), 5.63 (2H, s), d, J :78Hz) 7.21
(1H, 51 (7H, m, 7.68 (2H m, 8.03 (1H 20 s), 8.24 (1H, s), 8.51
(3H, l\/g (ES[err]) me 461 [MHerr]]. Anal. Found C, 67.23; H,
4,22; N 23. 757-CSickopdritlyb 8k (fifem-2yD-6 42 EAVBEH 1 ditr Brolo3-Windthoxid- 4. 47;
N, 23 88% EXAMPLE 174 25

6- (1- Benzvl - | HL2,$triagelofd.3tblpvridagineyy) - 3, 7- di phenyl - 1, 2, 4-t ri azol 0[4 3-

Geb2tibed i Rreprel P CURBAO e HEGro R L ShekBbat MIBRERCON®
g? 502'202 gac eﬁfmgtz Fhiic B&Wﬂ)’ﬂtHM%e(a?tﬁpE%fl@@bE erslﬂs%(ﬂ ﬁferthyﬁzé’ﬁ 1§2kl- ',

m, 8.03 (tH t3)3zc3-Bri)methanol to\,mgghe)nﬁkagcompound IH NM (2:)0 MHz -

(lgg[ err]) me g@&ll’)l\ﬁ-lfle'?liﬁﬁ ga(l; BAzgﬁnH’)Cg 1790(11%“_(“482)4 (§H5 (Z%EHI@?'BZE{\E
C27H2INTO requi pas1, il P42 (tH, &; ST 3¥uA 17 38%AH, d, J = 1.6Hz), 7.86 (1H, d, J

= 1Hz), 7.95 (1H, s); MS (ES*) m/e 365 [MH]*.

H1

15 ' EXAMPLE 164

7-Cvclopentyl-3-(furan-2-y1)-6-(1-methyl-1H-1,2 4-triazol-3-vlmethoxy)-
1,2 4-triazolo[4.3-b]pyridazine

Prepared in an analogous procedure as outlined in Example 102b

20  using furoic acid hydrazide and Example 102c using (1-methyl-1H-1,2 4-
triazol-3-yl)methanol to give the title compound. 'H NMR (250 MHz,
CDCla) 5 1.74 (6H, m), 2.13 (2H, m), 3.26 (1H, m), 3.95 (3H, s), 5.59 (2H, s),
6.64 (1H, m), 7.55 (1H, d, J = 3.5 Hz), 7.66 (1H, d, J = 1.4 Hz), 7.83 (1H, d,
J = 1.1 Hz), 8.06 (1H, s); MS (ES*) m/e 365 [MH]}"*.

25

EXAMPLE 165

30 The product from Example 72 Step ¢) (0.10 g) was suspended in

DMF (5 ml). Sodium hydride (15 mg of a 60% dispersion in mineral oil)



EXAVMPLE 175 5 2-[ 5- (3. 7- Di phenyl -

1.2.4-triazol o[ 4. 3-b] pyri dazi n-6-vl oxynet hyl )-1, 2, 4- triazol -

1-yl]acet am de Thi's compound was prepared using the procedure
descri bed | WO980458xanpl e 165, with iodoaggganm de bei ng usedPEFHEBEHEIES

chl oroacetonitrile. 10 [err]H NVR (400 MHz, CDCl[err] + d[err]-DVSO
[err] 4.82 (2H, s), 5.74 (2H, s), 6.55 (1H, br s), 7.18 (1H, br s),
7.54 (8H, m, 7.90 (1H s), 8.06 (1H, s), 8.39 (2H, - m; M5 (ES+) me
427 [MH err]] was added, and the mixture stirred at room temperatxayEiEl S P6inl 5

N-[2-13-(3, 7- | d l. t.h

trl[azE)I (1 yl %éeﬂ?éﬁgmen@ﬁ%rﬁ%{ﬁdfédbldgﬁr e%{xmgp %ﬁ‘%&ﬁ IP%JB%'F arrpl e
72 Step c) (O 1&3%) ﬁeﬁggrﬁ&n% hdded, and MéFre(sﬁltahi prJéxbi%QE‘é‘ﬁlﬂé?@&Bﬁ‘ ne
(71 mg), NN\ d| nmet’hyl et hanol am’ ne 20 [err]1)

di et hyl az od| candopaytified b@&qlechqomamr@md@ehlca geidOtth@%rmetthaaol/\as
t d at t 24 h. M t 71
2nd di et hyi oz GRMGRUBRIIAREY. 106 ROMFS aRdeL AL Bhel BRI Xt ur o nas
t d bef t
ol Ut ?onai,asegﬁé%%@%ag{* of Yo BidCofortflefs enyifta 367 k), AEENME GES i
solution 25 qwasMSG)&6.60 H, ob)pmsar(ametsmanss (GHxmBp7)16)(2H)ak),fd.80 (MHL h 4

N sodi um hydr oxi de (pH err] % and extracted again with
di chl or onet hask §.34X2H5 m), 86 GHH.. s)TMS ESrnie 408/ BIH"Y. rf‘ormlt FoundcOnd

" vacuo. The OAdEh deovid: Np rer e Geete N TRl 66 B4 58 MR,

gel, 0 togd% tigagq:% i n di chl oronet hane) 30 and recrystallised from

et hyl acet at e/ hexane t'o yield colourless crystals (33 ng). [err]H NWR
(360 MHz, CDCl[err]) [err] 2.22 (6H, s) 270(2H t, J =6.2 Hz),

WD 98/ 04559 =
PCT/ GB97/ 01946 4.21 (2n, t, EXAMFLELE6 5 61 (o4 ), 7.52 (6H,
m, 8.04 (1H, s), 8.16 (1H,

7-(1-Methvlcvclopropyl)-6-(2-methyl-2H-1.2 4-triazol-3-ylmethoxy)-3-
15 phenyl-1.2 4-triazolo[4,3-blpyridazine

Prepared in an analogous procedure as outlined in Example 102a

using l1-methylcyclopropanoic acid, Example 102b using benzoic acid
hydrazide and Example 102c using (2-methyl-2H-1,2,4-triazol-3-
- y)methanol to give the title compound. 'H NMR (360 MHz, CDCls) & 0.79-
20 0.88 (4H, m), 1.37 (3H, s), 4.02 (3H, s), 5.67 (2H, s), 7.51-7.58 (3H, m), 7.94
(2H, d, J = 4.8Hz), 8.38 (2H, d, J = 6.6Hz); MS (ES*) m/e 362 [MH*].

EXAMPLE 167

25

phenyl-1.2 4-triazolo[4,3-blpvridazine

Prepared in an analogous procedure as outlined in Example 102a

using 1-methylcyclopropanoic acid, Example 102b using benzoic acid
hydrazide and Example 102c using (1-methyl-1H-1,2,4-triazol-3-
30 ylmethanol to give the title compound. 'H NMR (360 MHz, CDCls) 6 0.78-



s), 855 (2H, m; M (ES[err]) me 441 [MHerr]]. Anal. Found C, 64.97; H,
5.22; N, 25.06. (Jerr]JHerr]Nerr]Orequires C, 65.44; H, 5.49; N,
25. 44% 5 EXAMPLE 177

3.7- Di phenyWBIBBYSS?P ri di n- 5- yI met hoxy) - 1, 354-t ri azol of 4, 3- b] p‘if‘?"f’ BYTNade
a) 5- Br ononet hyl pyri m di ne 10 5- Met hyl pyrim dine (3.0 g),
N-bronmosuccinimde (7.1 g) and benzoyl peroxi de (63 ng) were heated

t th t fl b t | Of.l 480

oo o] TNt Y oL A oo o Tl T R
t t fi 10%

gggimumeg})g;?bg(gg eﬁ”sgp P%ﬁr?? 452?3 r_ag«rgl w P&’r% 1%2 Y!‘sllg-r‘f]at e) and

concentrated in vacuo to yield an orange solid - thls was a m xt ure

of 5-brononet hyl pyrim di ne and 5-di brononet hyl pyri m di ne, present in
a 3:2 ratio respectively (4.2 g). ThMﬁé‘a\E—&as used in the next

step vmthogt further purification. [err]H NVR (250 MHz, d[err]-DMSO) [err]
4.98 (2H, 9.30 (2H, s), 9.43 (1H, s); I\/IS(ES[err]) me 172, 174(11
B

rati o) 20 [I\/H_{
7- Di phenyl - 6- (pyrTm di n-5-yI'met hoxy

b] pvri dazi ne w[%mgd vvas pr epar ed u5| ng t he procedures
keI T ICREER RO e gk SR
(rr:)D,Cl[SerSrZ] % 2|[_|e rﬁ%mﬁg?&% Q?Ha 9, ’d) w1th 3 ﬂlZm%@eﬁgﬁ hﬁmzﬁieogexﬁ%ﬂse?)msgba@oi( 2H,
WO 96/ 04559  benzoyl hydrazine i m Step c) andﬁﬂ—methyl 1H-1,2,4-triazol-3-yl)methanol
Pl cB9Tl 01946be1ng used instead of 2-pyridylcarbinol in Step d). I%Ata %or t%e title

compound: m.p. = 250-251°C. 'H NMR (360 MHz, de-DMSO) & 3.55 (3H, s),

5.25 (2H, s), 7.36 (3H, m), 7.42 (3H, m), 7.95 (1H, d, J = 7.2 Hz), 7.98 (1H,

d, J = 7.2 Hz), 8.12 (1H, s), 8.17 (1H, s); (ES*) m/e 402 [MH"]. Anal. Found
15 C, 61.66; H, 3.87; N, 23.29. C21Hi1eN,OF + 0.5% H20 + 0.1% EtOAc

requires C, 61.64; H, 4.16; N, 23.51%.

EXAMPLE 169

20 7-(1-Methvlcyclopentyl)-6-(3-methvylpyridin-2-yvimethoxy)-3-phenyl-1,2.4-

triazolo[4,3-blpyridazine

2-Hydroxymethyl-3-methylpyridine (43 mg) was dissolved in
dimethylformamide (2 ml) under N2. Sodium hydride (60% w/w in oi], 14
mg) was added followed after 5-10 minutes by 6-chloro-7-(1-methyl-

25  cyclopentyl)-3-phenyl-1,2,4-triazolo[4,3-b]pyridazine (100 mg). Reaction
was stirred at room temperature for 18 hours, partitioned between ethyl
acetate and water, organic phase separated, dried (MgS0O4) and evaporated
to dryness. Recrystallized from ethyl acetate to give pure product. 'H NMR
(360 MHz, CDCls) 8 1.30 (3H, s), 1.77 (6H, m), 1.93 (2H, m), 2.44 (3H, s),

30 5.62 (2H, s), 7.25 (1H, m), 7.50 (3H, m), 7.58 (1H, d, J = 7.8 Hz), 7.92 (1H,
s), 8.42 (2H, d, J = 6.4 Hz), 8.50 (1H, m), ms (ES*) m/e 400 [MH}*.



6-[1-(2-(Mrpholin-4-yl)-ethyl)-1H1,2,4-triazol -3-vl nethoxy] -3, 7-di phenyl -
1,2,4-triazol o[ 4, 3-b] pyridazine 5 Thi s conpound was prepared using
t he procedure described in Exanpl e 176, with

4- ( 2- hydr ox w0 B804s80r phol i ne bei ng used jgmad of PCT/GB97/01946
N, N- di et hyl et hanol am ne. [err]H NVR (400 , CDCl[err]) [err] 2.41 (4H,
t, J = 4.6 Hz), 2.75 (2H, t, J =6.2 Hz), 3.63 (4H, t, J = 4.6 Hz),
4.23 (2H, t, J = 6.2 Hz), 5.61 (2H, s), 7.51 (6H, m, 7.69 (2H m,
8.05 (1H, s), 8.17 (1H, s), 10 8.55 (2H, m; M (ES[err]) me 483

[

6

M err]]. MWLE 179
-(2-Methyl -2H1, 2, 4-triazol - 3-yl net | -7-(pyrrolidin-1-y1)- 15

1.2.4-triazol o[ 4, 3-b] pyri dazi ne a)

6- Chl or o- 3- phenyl - 7- (pyrrolidin-1-yl)-1,2,4-triazol o[ 4, 3-b] pyri dazi ne
ith D diche ;

Thi s conpound 6xgisMuthphi £611253-triatdied-pimethdxyp 8, Hdiphrenydd .2 4-triazolo @ npl e
15 Steps a, b, ¢, d with pyrrolidine being used in Step c. 20 b)
6- (2- Met hyd - 2ilpyridazine i azol - 3- vl net hoxy) - 3- phenyl - 7- (pyrrol i di n- 1-

Y1) 2 4t azol Ol SRl IRk Uhe compoynd and HRe%-BUHYL 9225

tri azol of 4, 3- hiavol-A3aiamalégO(tryn RaiplTIde) wislsshardsDly pRbittative 25

met hyl -1, 2, 4-triazole in dr DN%%S mgmvvas added sodium hydri de (60%

di spersi on i n BPLC tzs;nagzK@ellé?@ 8 (250K 4. rimm) e wmr, elutingedtith 39%om
tenperature fqr LS. The r tio ), Xt ur s diluted wit.h ter (50
n) and ext ra@#%é%ﬂr{g ARERP S @ﬁg\ :ﬁtaﬂéuﬁzgnk 'gggﬁmc?mweco%mxﬂg\gg? :
extracts ygre gw&eélu‘ﬂr{é‘isﬁfde‘i‘ﬂvez‘érdo%iﬂé!& anave%?ammsm' W,Tﬁé Itered 30
and evaporated. The solid was triturated with nethanol, and collected by
filtration torefidmedvaspattitibeepheiviee setuf i@ dnaguestt)NaHEG0] GONMR 4860

VHz , ) 9804559 -1Q3 - ]
PCTI / GB97/ mgﬁec\ﬁqoromet aneidppls Theyagyeeps layer Wwﬁs,fuéal?f-%".t%“?ﬁﬁ‘,’“h) ,

4.00 (3H ), fpcniBrédbthaie (2 x 15 ml), and the combined organic extracts were dried
| (Na2S04) and evaporated in vacuo. The residue was recrystallised from
15 CH2Clz>-EtOAc-hexane to give the title compound as a white solid with a
purity of >95% by HPLC; 'H NMR (360 MHz,CDCl3) & 4.05 (3H, s), 5.67
(2H, s), 7.46-7.62 (SH, m), 8.04 (1H, s), 8.51 (2H, m); MS (ES*) m/e 384
[MH}*.

20 EXAMPLE 171

phenyl-1,2 4-triazolo[4,3-blpyridazine

This compound was prepared using the procedures described in

25 Example 2 a), b), ¢), d) with 5-methylthiophene hydrazide being used

instead of benzoyl hydrazine in Step c) and (1-methyl-1H-1,2,4-triazol-3-

yl)methanol being used instead of 2-pyridylcarbinol in Step d). m.p. = 209-

210°C. 'H NMR (360 MHz, d¢-DMSO) & 2.37 (3H, s), 3.66 (3H, s), 5.37 (2H,

s), 6.83-6.84 (1H, d, J = 3.6 Hz), 7.28 (3H, m), 7.52 (2H, m), 7.88-7.89 (1H,
30 d, J=3.6Hz),8.17 (1H, s), 8.28 (1H, s); MS (ES*) m/e 404 [MH*].



6.66 (1H, s), 7.43-7.53 (3H, m), 7.94 (1H s), 8.28 (2H, d, J = 8.3 Hz). MBS

(ES+) 377 [MHI +, 5 EXAMPLE 180

7-(5- ChI or ot 2 vl )-6-(2-methyl-2H 1. 2. 4-triazol - 3-vl n%?ﬁﬂgm’i,“
phenvl - ‘Qb? 2l ol o[ 4. 3-bl pvri dazi ne - 159 - Thi s conpoun

prepared u5| ng the procedures described in 10 Exanpl e 16 Steps a), b) and
c) except 5-chloro-2-thi ophene boronic acid was used instead of

4-pyridyl boronic acid, di-lithium SW) , 1.1 equi val ents of
triethyl am ne hydrochl ori de was used nst ead of 1.1

equi val ents of p-tol uenesul phonic acid and triethylam ne, and 3-

hydr oxynet hyl - 2- met hyI , 4- tr| azol e (Exarrpl e 65) was used in St ep c) 15

i nstead of 2-f it h pl-1.20htria A N 12

(Et CAc) . : (3H s) 5. 82 (2H s) 7.30
(1H, d, J—4Z°. / ALY (1H, d, J= 4 Hz), 8.03 (1H, s),

o2 01 1 %87 'q@%%ﬁ?@%é“ﬁ%%ﬁé%"%\?%ﬁ. 5 g prigdilte aighneFand
EXAMPLE 181 Example 165, wzth 2-chloro-N,N-dimethylacetamide being used instead of

7- (5-Cnhl orot hi oThen- 2- I) l-methvl -1H-1.2 4-triazol - 3- vl rrethoxg/
nhenvl - 12 4- tchbzzga@qtnngrgﬁn |NM§ (R0 Hz, CDCI3T§I%9%é3IBO§h§ QA S %r ébar ed

xcopt 5 chi oRGISAT: SR ity 506EG o0 b0 L e C R Flem . BBa 3 oy

bor oni ¢ aci d, Lg}k ﬁﬁuﬁ}nﬁé"ﬁs'ﬂwﬁtﬁ PARAL, liod%dc 629839‘(?3‘# 28I N, @f4 31.

triethylam ne orrde was used in Step I nst ea

equi val erts oCzﬂ-Iimet@ﬁesZﬁ phOmequaeisC, eﬁ'ﬂ:lSt)‘rHeféJM Mi2#41%nd 3- 30

hydr oxynet hyl - 1-nmet hyl~-1, 2, 4-tri azol e (Exanple 65) was used in Step c)

i nstead of 2-pyridylcarbinol. Data for the title conpound: mp. 248-250C

WO 9804559 YAM
PCT/ GB97/ 01946 LXAMPLE 173 - 164 -

15  triazolo{4.3-blpyridazine

This compound was prepared using the procedure described in
Example 165, with 2-picolyl chloride being used instead of
chloroacetonitrile. 1H NMR (360 MHz, CDCls) 6 5.42 (2H, s), 5.63 (2H, s),
. 7.08 (1H, d, J = 7.8 Hz), 7.21 (1H, m), 7.51 (7H, m), 7.68 (2H, m), 8.03 (1H,
20 s), 8.24 (1H, s), 8.51 (3H, m); MS (ES*) m/e 461 [MH*}]. Anal. Found C,
67.23: H, 4.22: N, 23.75. C2eH20NsO. 0.1 CsHgOz requires C, 67.57; H, 4.47;
N, 23.88%.

EXAMPLE 174
25

blpyridazine

This compound was prepared using the procedure described in

Example 165, with benzyl bromide being used instead of
30 chloroacetonitrile. 'H NMR (360 MHz, CDCls) 6 5.30 (2H, s), 5.62 (2H, s),

7.22 (2H, m), 7.33 (3H, m), 7.50 (6H, m), 7.68 (2H, m), 8.03 (1H, s), 8.04



(EtOAc). 1H NWR (360 MHz, dGDVMSO 8 3.89 (3H, s), 5.64 (2H, s), 7.29

(1H, d, J= 4 Hz), 7.56-7.62 (3H, m, 7.93 (1H, d, J= 4 Hz), 8.45 (2H, d, J=
7 Hz), 8.54 (1H, s), 8.83 (1H, s). M5 (ES+) 424 [M+. Anal. Found C,

53.56; H, 3wWiBesn@sSHIAN7Cl OS. O 1H20 requipgs C, 53.61; H, 3PGTEBITNEME
EXAMPLE 182 -

6- (I H Benzi m dazol - 2- vl net hoxvY-3- (2. 4-di fl uorovhenvl)-7-(I -

met hvl cvcLonentvl)- 1.2.4-triazol of 4. 3- bl pvri dazi ne 10

2- (Hydr oxynet K¥H) bl & 5&i(2Hz ol )e MS GES) mée46@ {MID] v Ashail n Found C, 70.40; H,

di et hyl formam de (2 _m) und 2. Sodi um_ hydr ] (60% inoil, 11
mg) was added %P1 Rnéd t@?{l%ﬂ?@ﬁ?%ﬁ@%%iﬂ@éﬂﬁ{.&%ﬁ I\-‘,Yé%%%ryl -
cycl opentyl)-3-phenyl - 1,2,4-triazolo[3, 4-b]pyridazine (80 ng). Reaction

was stirred at roomtenperature for 18 hours, partitioned between ethyl 15

acetate and water, organic phase sep3XAMPLE 178 (MySO4) and evapor at ed

to dryness. Chromatography on silica eluting with ethyl acetate gave pure

product. 2H NMR (500 MHz, 13) 6 1.33 (3H, s), 1.67 (4H m, 1.80 (2H,
2 ‘ J . 7434 of

n, 1.93 (2H, 2H 2 )0 4 13 £1 H n,
7.40 (1H, ), 25 phenyl-Jugg ,é Oxyraethyl e 461 20
[ MH[ +. triazol-1-yl]acetamide EXAMPLE 183
3-(Furan-3-vl)-6-(2-vvridvl)nmethyl oxy-7 .8,9. 10-tetrahvdro- 1.2.4- 25

triazol of 3. 4- al pht [#iazpmpound was ppgpared using shepreveduxedostrihed il azi ne-
1 .4-dione . 4.5,.65Tet r ahydrppht hal i,c_anhydr, 25 g, .0.164
o) wae . Expmnls 1 VIR ISIADIE BB BEBedinRR Rl s HyroareRnigiRom
acetate t n t . 19d . Ziyn t 8 m,
0107 ol 10 A e D O O Ry S T 2, 3% o
and then al | oygH, br s), 7.18 (1H, br s), 7.54 (8H, m), 7.90 (1H, s), 8.06 (1H, s), 8.39 (2H,

m); MS (ES*) m/e 427 [MH*].

EXAMPLE 176
15
N-[2-13-(3,7-Diphenvl-1.2 4-triazolo[4,3-blpvridazin-6-yloxymethvl)-1.2 4-
triazol-1-yllethvl]-N.N-dimethylamine
The product from Example 72 Step c) (0.10 g) was suspended in
- THF (5 ml). Triphenylphosphine (71 mg), N,N-dimethylethanolamine (30

20  ul) and diethylazodicarboxylate (43 pl) were added, and the mixture was
stirred at room temperature for 24 h. More triphenylphosphine (71 mg)
and diethylazodicarboxylate (43 pl) were added, and the mixture was
stirred as before for 24 h. Water (50 ml) was added, and the resultant
solution was acidified (pH ~ 1) with 5 N hydrochloric acid. The solution

25  was washed with dichloromethane (3 x 25 ml), basified with 4 N sodium
hydroxide (pH ~ 14), and extracted again with dichloromethane (3 x 25
ml). The organic layers from the second extraction were combined, dried
(magnesium sulfate) and concentrated in vacuo. The residue was purified
by flash chromatography (silica gel, 0 to 9% methanol in dichloromethane)

30 and recrystallised from ethyl acetate/hexane to yield colourless crystals
(33 mg). 'H NMR (360 MHz, CDCls) § 2.22 (6H, s), 2.70 (2H, t, J = 6.2 Hz),



WD 98/ 04559 - 165 -

PCT/ GB97/ 01946 to cool. The resulting solid was col |l ected by
filtration, ‘Y@ dy\nth wat er and d| et hyl ether and driped/GEo7329460 t O
glvethetlt product (23 g, 84%, 16H-NVR (250 MHz, d6-DVBO) 6 1.64
(4H, br s, 2 of CH2), 2.34 (4H, br s, 2 of CH2), 11.30 (2H br s, 2
of NH); I\/IS(ES+) me 167 [MH+. 5 1. 4-Di chl oro-5.

8-tetrahvdrop e r

was di ssol vedqﬁfgﬁsgh’é 6 2 Hz), 5. Solxg?iﬁ sgf ?g Q?’gd’g’m%;& %qh%ét ce)ldé.g1 refl ux
over ni ght. The)s®b58¢RH, wa) MS (ES*pindp aaat[MH0 AmgluFaiml €7 64197 Ed5.82f h

tol uene. The residue was_10 di ssol ved in di_chl oronet hane (200 m),

stirred rapi diY, 286sd¢uHadleD requires §g 68 4s ifhad- A8k 35§36|/ert| on (200 m)

added slowy. Solid sodium bi car bonat e was added cautiously until
ef fervescence ceased and the m xture then partitioned between
di chl or oneg hane and water. The EXAMPLE pypr was separated, dried
(MyS™) and evaporated in vacuo. The 15 residue was triturated with

di ethyl ether and dried in vacuo to give the title-product (25.8 g,
92%, 1H NWR : : tb CHZ&é 2. 72 2.78
(4H, m 2 of & Moo - az no-
7. 8-tetrahvdropht hal azi ne 20 A m xture of the precedl ng product
(18.3 g, 0.090 nol) and hydr azi ne nonohydrate (13.6 m, 0.28 nol) in
et hanol (280 mi)) wdsBremibarkthylpyrimidinef| ux overni ght. The M xture was
cooled to roomtenperature and esul ting. precgi pltate fi teéga'
Ct

of f. The w| t rate viaMeébxbzyrrgfl@EnPr@«Pag)ué‘} “brpmosuccirymyde (hd wm

E)]':L 4'08_2) 9. 5 59 r%gd?@ (rr%?)(')%% h%g?g/ g&}‘?@ﬁeﬁgx m%a}bg%lgét)rgghl()ﬂée
6- Chl or 0- 3- ( f 480 de ifaliatiéh fieks ammv\ohgm Bu¥b foriZROMTieSsldrry was

al pht hal azi ne 30 1' . Carbonyl di i mi dazol e % 1 lq)hﬁ
added to a st iallosed to congmme temperatiIg; enééil%ﬁreé é‘sbegﬁl ate Wapma dTHF

|(3?é(-|)-/ 2158297 / g?g 4énvx %5405 sodium bicarbSha @ 3 feacn (2 x 250 ml), dried (magnesium 166-

15 sulfate) and concentrated in vacuo to yield an orange solid - this was a

mixture of 5-bromomethylpyrimidine and 5-dibromomethylpyrimidine,
- present in a 3:2 ratio respectively (4.2 g). This material was used in the
next step without further purification. 'H NMR (250 MHz, de-DMSO) 3
. 4.98 (2H, s), 9.30 (2H, s), 9.43 (1H, s); MS (ES*) m/e 172, 174 (1:1 ratio)
20 [MH*].

b)
blpyridazine

This compound was prepared using the procedures described in

25 Example 79 a) and b), with 5-bromomethylpyrimidine being used instead
of bfomoaceto—nitrile in Step b). 'H NMR (360 MHz, CDCls) 6 5.56 (2H, s),
7.56 (8H, m), 8.07 (1H, s), 8.38 (2H, m), 8.82 (2H, s), 9.22 (1H, s); MS (ES*)
m/e 381 [MH*].



was stirred for 0.75h before adding the preceding hydrazine (1.0 g, 5.1
nmol ). After 4h at roomtenperature, the solvent was evaporated I n
vacuo, water added and the mi xture stirred for 0.5h. The regghéig;mg
solid was Ws1984d858d by filtration, washegggd th water and he dlaﬁried

5 I n vacuo“to give the ketohydrazine. A mxture of the ketohydrazine
(0.80 g) and triethylam ne hydrochloride (0.10 g, 0.73 nmmmol) in xylene
(10 m) was heated at refl ux ovezui gat! !Ee solution was cooled to
room tenperature and the sol ve =N vacuo. The residue was

chromat ographed on silica gel, eluting with 5% 10
nmet hanol | di chl or onmet hane, to give the title-phthalazine (0.21 g), IHNW
‘ 4 hide b xfy?43, 7-diplfd

(250MHz, CDCgI)-2-MEBhdlink4 - A=t 2
‘ m Ar-H), 7.58 (1H, t, H) ,

3.16-3.24 (2H , (.28 (1
8.53 (1H, m 144 3- Il ran-3-vl)-6-(2-pvridvl)nethvioxv-7.8.9.
10-tetrahvdro-1.2, 4- tri,azolo [3 . 4-al t hal azi,ne . . Sodi um
ydr i de- (55 my of is copRPuBE s bRramsrgd ik (R AR REANE: describedn i o s
sol ution of iy tH AL (A BHErdxethlyl ox?iHUh)n' el Beikbfased insfehd ¢ff ) and
the m xture {A%axgﬁs}%llgrir@%?{tﬂro%m@r?ggrﬁuﬁg or 0.5h. After 20 this tine,
t he precedi ngv,p-aittethyldfiamviaming 65 MMR) (409sMiti D6 512141 (4H, trdact i on
m xture stirred at roomtenperature for 3h before beinzg pour e _into

wat er. The nid@ Bz, 935 @R tadel 241eh Sih(AH ab el 5146 Ha) 43(2hd. /=

and evapor at & Fipvaedgey TER P D LG R os i, S Sy (R 5
acetate {@ gigss (I8 H_}vas @S?WS@-HV[HVB (250vHz, CDCI3) 6 1.92-2.02
(4H, m 2 of CH2), 2.72-2.78 (2H, m CH2), 3.12-3.16 (2H m CH2), 5.60

(2H, s, CH2), 7.24 (1H, in, Ar-H), 7.31 (1H, m Ar-H), 7.51-7.57 (2H m

Ar - H, 7.79 (1H m Ar-H), 8 r-H, 8.64 (1H m Ar-H);
M5 (ES+) me 348 [IVH -: Anal . » -84, H, 4.98; N, 18.99.
Ci9H17N. 02. 30 0.9H20 requires C, 62.77; H, 5.21; N, 19.26% WO
98104559 - 167 - PCT/ GB97/ 01946
EXAMPLE 184 6-(2-Methyl-2H-1,2 4-triazol-3 3 rolidin-1-yl)-

15 1,2 4-triazolo{4.3-b]pvridazine

a)

This compound was prepared using the procedures described in

. Example 15 Steps a, b, ¢, d with pyrrolidine being used in Step c.

20
b) 6-(2-Methvl-2H-1.2 4-triazol-3-vimethoxy)-3-phenyl-7-(pyrrolidin-1-

vD)-1,2 4-triazolo[4.3-blpyridazine

To a solution of 6-chloro-3-phenyl-7-(pyrrolidin-1-yl)-1,2,4-
triazolo[4,3-b]pyridazine (100 mg, 0.33 mmol) and 3-hydroxymethyl-2-

25  methyl-1,2,4-triazole in dry DMF (5 ml) was added sodium hydride (60%
dispersion in oil, 20 mg, 0.36 mmol). The mixture was stirred at room
temperature for 2 hours. The reaction mixture was diluted with water (50
m)) and extracted with dichloromethane (3 x 25 ml). The combined
extracts were washed with brine, dried over magnesium sulphate, filtered

30 and evaporated. The solid was triturated with methanol, and collected by
filtration to afford the title pyridazine (68 mg, 55%). 'H NMR (360 MHz,



7- Cvcl obut vl - 3-vhenvl - 6- (-roD-2-vnvl oxv)-1. 2. 4-triazol o(4. 3-bl Rvri dazi ne
To a stirred solution of propargyl alcohol (47 ng, 0.84 mml) in DIVF
(2 nl) was added 60% sodi um hydride suspension in oil (31 ng,

mol ). Left WB980435%for 5 minutes prior togge addition of 6- %\%{/é%?)mm«
7-cycl obutyl - 3-phenyl -1, 2, 4-triazol o(4, 3-b] pyridazine (200 ng, 0.70 mmol ).
Left to stir for 90 m'nut es. Quenched (H20), extracted (ethyl acetate),

e (120, oElia g LMD A R o0 68 20
R

2.80 (2H, 3.97 (1H, 5.35 (2H, d, J = 2.4
777( " @@\23(717:[;1\4 f13(1H( s), rT)880(1H( s), 8.86 (1H, s) I\/ass

spec. S* (M) = 15 305. EXAMPLE

185. (7-Cvcl obut vl - 3- phenvl - Aol | o

[ 4, 3- bypvrﬁda2| n- 6- vl oxv) acetonitril m@i&iﬁ 7- Cycl obut yl - 3- phenvl -
1. 2.4-triazolo[4, 3-bWuvridazin-6-one

6- Chl or o- 7- cycl obut yl - 3- phenyl -1, 2, 4-tri azol o[ 4, 3-bj pyridazine (2.0 g,

7.0 mnol), 2N Xe@hlobéthibphemnd-yv1)-8-(RAimpatind-AFQ, 2id)trisedb 3hdaiattiory)-3-
reflux for 16 hours. Cooled and water (150 m ) added. Precipitate filtered,
25 suspendeophmﬂzh,_ﬁﬂ_ﬂm_%m&gq_z ] iNefjltered and dried to give a
white sol i d. 2. 02 2:08-2. 25
(3H i) . 3bbis cpympaynd Has prabaida, o the brfedurey dsbupéa 38 <
7.88 (1H 18). Bxafple 16 $tkbs a))b) dvabe) é%ié%ﬁt E%hl&%ﬂ-khmp&@ﬁe boronic acid

W0989104S59
PCT/ GB97/ 01946was used inptead of 4-pyridyl boronic acid, di-lithium salt in Step a), 1.1

(7- Qvclobutvl -3 ahepvl - Ledrigtiyihagol 8L drorb Ryl WAAla%n 425 ) instead of

acetonitrile
1.1 equivalents of p-toluenesulphonic acid and triethylamine, and 3-

hydroxymethyl-2-methyl-1,2,4-triazole (Example 65) was used in Step c)
15 instead of 2-pyridylcarbinol. Data for the title compound: m.p. 244-247°C
(EtOAc). 'H NMR (360 MHz, de-DMSO) 6 3.95 (3H, s), 5.82 (2H, s), 7.30
(1H, d, J = 4 Hz), 7.55-7.65 (3H, m), 7.93 (1H, d, J = 4 Hz), 8.03 (1H, s),
8.41 (2H, d, J = 7 Hz), 8.88 (1H, s). MS (ES+) 424 [MH]*. Anal. Found C,
53.01; H, 3.37. C1sH14N7CIOS. 0.36H20 requires C, 53.05; H, 3.44%.
20
EXAMPLE 181

phenvl-1,2 4-triazolo(4,3-blpyridazine

25 . This compound was prepared using the procedures described in

Example 16 Steps a), b) and c) except 5-chloro-2-thiophene boronic acid
was used instead of 4-pyridyl boronic acid, di-lithium salt in Step a), 1.1
equivalents of triethylamine hydrochloride was used in Step b) instead of
1.1 equivalents of p-toluenesulphonic acid and triethylamine, and 3-

30 hydroxymethyl-1-methyl-1,2,4-triazole (Example 65) was used in Step c)
instead of 2-pyridylcarbinol. Data for the title compound: m.p. 248-250°C |



The foregoing product (300 ng, 1.13 mmol ), bronoacetonitrile (200 ny,
1.69 mmol ) and 60% sodi um hydri de suspension in oil (54 ng, 5 1.35 mol)

were stirred together in DMF for 90 m nutes. Quenched (H20), extracted
(ethyl acetwbepmsssmshed (H20, brine), dried (MgSO4) and POIVGEBATNA46d i n
vacuo. Purifi‘ed via silica gel chronmat ogrléﬁ’h'y usi ng 50/ 50 et hyl

acet ate/ hexane to elute. The title conpound was obtained as a white

solid. 1H NWR (250 MHz, CDC13) 8 1.95 (1H, m, 2.15-2.19 (3H, m, 2.41- 10
2,47 (2H, ) (Eche) SBNNIE 360 MES:, G DBISOFS 3 80 (4,759,640, W), 7.2089

(1H, s), 8. 39(E%ZH m . Mass spec ES (I\/H)}i 6] W,

EXAMPLE 186 (1H§ d, J\k:fleH@Y -T0h64 702 (3H ; ﬂr)p'h.@ﬁv(lll—ll d Ji= t4rHa)z6L4£ @®H, d J=
3-bl pvridazin-6 6- vl oxv

| a
S bLpu L daz, o X RSB s gn e e S T AP Founa
triazol ol 4. 3- r (1 2.2 mol )
and 1,4 di chl%irgg Hgétzééngj ﬁ“N" %i@é#%?%%@%’(% m") "Wiere heated
to 50C prgor to the dropW| se addition of the product from Exanple 185,
Step a (200 ng, 0.75 mmol) in DMF- (2 m). The reaction m xture was
left to stir for 2 hours. Cooled anc@\’l_&i&ﬂﬁP I oned (et hyl
acetate/water). The organic layer was washed (1H20, 25 - brine), dried
(MgS™) and evaporated in uacuo. Purified via silica gel

chr omat ogr aphy. 1HL Béh £ Midaz6t Ny imagss: -7 1 NMR (250

MHz, CDCl13 . 4.2 (2H m),
5.10 (2H, n),meth gerityl)-1,5 %0 B) WO
98/ 04559 " PCT/ GB97/ 01946

b)  N-[39(7-cycl o%ﬁiyﬂf%x-‘fﬁﬂ%ﬂw)befzﬂld&zph @?o‘PS{ wag d&ﬁ?&Y%ddHh n- 6- vl oxv) -
8“& 12 %’Tr;:;%’l) 1-dy a gl\%ﬂzeﬁﬁ%ﬁ%lgﬁﬁhgﬁ ml) under N2. Sodiitn h9ARAL BSLRFAHYE bl 49 T,
mg) was added followed after 5-10 minutes by 6-chloro-7-(1-methyl-
cyclopentyl)-3-phenyl-1,2,4-triazolo[3,4-b]pyridazine (80 mg). Reaction
was stirred at room temperature for 18 hours, partitioned between ethyl
15  acetate and water, organic phase separated, dried (MgSO4) and evaporated
to dryness. Chromatography on silica eluting with ethyl acetate gave pure
- product. TH NMR (500 MHz, CDCls) 6 1.33 (3H, s), 1.67 (4H, m), 1.80 (2H,
m), 1.93 (2H, m), 5.69 (2H, s), 7.04 (1H, m), 7.13 (1H, m), 7.31 (2H, m),
" 7.40 (1H, m), 7.79 (1H, m), 7.88 (1H, m), 7.96 (1H, s); ms (ES*) m/e 461
20 [MH}*.

EXAMPLE 183

3-(Furan-3-y1)-6-(2-pyridyl)methyloxy-7.8.9.10-tetrahydro-1,2.4-
25  triazolo[3.4-a]phthalazine

a) 2.83.5.6.7.8-Hexahydrophthalazine-1.4-dione
3,4,5,6-Tetrahydrophthalic anhydride (25 g, 0.164 mol) was
dissolved in 40% aqueous acetic acid (500 ml) with sodium acetate
30 trihydrate (26.8 g, 0.197 mol) and hydrazine hydrate (3.58 ml, 0.197 mol).

The reaction mixture was heated under reflux overnight and then allowed



(1 mM) in 1,4-dioxane (4 mM) were heated in a sealed tube at 50C for 60 5

m nutes. Evaporated in vacuo. Purified via silica gel chromatography

usi ng 50/ 50 wbhghssaset at e/ hexane to el ute. 6]§|4§ titl e conpoundP@EIEB97/01946

obtained as a_ white solid. [err]H NWR (36& CDCl[err]) [err] 1.93 (1H,

m, 2.14 (3H, m, 2.25 (6H, s), 2.43 (2H, m, 3.30 (2H, s), 3.66 (1H,
, 5.09 (2H, s), 7.48-7.55 (3H m, 7.82 (1H, s), 8.49 (2H m. 10

EXAMPLE 187 to cool. The resulting solid was collected by filtration, washed with water

3-(3,7-Di ph | - 4-1 I b] pyrid - G-yl thyl)-1.
{11 azol -1 y1 | oA fisthibelis and Aiediy OB 5o gitp G teupRradt (23 hbdih
d d /
nat oad of Nt NME G50 MELy SN o4 (T SRR b2 LR, )

DVBO 3. 11t += 5.8 Hz), 5.62
o )sger;] o o1f2C1fIZ)H11 130 (/2H br s, fotSNi’{)HMs (ES?%&?HW‘{M (o S)) o

(s,*1H), 853 (2H, d, J :74Hz) I\/IS(ES[err]) 20 me 413 [MHerr]].
EXAMPLE 188 N hthalazi
3. 7- Di phenv - 8] 1- (h4ilichloso:86.7.8-tetrahydrguhthalazine 4 ¢ 1 az0l - 3- yI met hoxyl -

25 1,2,4-triazol of% ?CI’I be Eifb?de”(@B g, O‘ﬁ%’f%l) Y_?gm%sdtiﬂé’g)ﬁyﬂﬂogmoﬂser)ar ed

usi ng the procedure

1- (2- hydr oxyetdxychlprideo (200 mé)dtmdhgat.esle&t i'eihi)eaubmﬁght The solvent was

N, N- di met hyl et hanol am ne. [err]H NVMR (400 MHz, CDCl[err]) [err] 1.73 (6H,
0, gVaparates)in yaayp g Z%otrqped With tafyene; Fhe residug was = 6. 4

n')
) 85522]((%2'4 ifdotyfin dlckIrobbthall oo S Aikrelrapff hold theudheed 17 (1M

98/ 04559 sodium bicarbonate solutxorr (2000Gn1) added slowly. SoRLELERMH/ 01946
EXAMPLE 189
bicarbonate was added cautiously until effervescence ceased and the
mixture then partitioned between dichloromethane and water. The
organic layer was separated, dried (MgSO4) and evaporated in vacuo. The
15  residue was triturated with diethyl ether and dried in vacuo to give the
title-product (25.8 g, 92%), !H NMR (250MHz, CDCls) & 1.84-1.90 (4H, m,

2 of CHb), 2.72-2.78 (4H, m, 2 of CHa).

c) 1-Chloro-4-hydrazino-5.6,7.8-tetrahydrophthalazine
20 A mixture of the preceding product (18.3 g, 0.090 mol) and

hydrazine monohydrate (13.6 ml, 0.28 mol) in ethanol (280 ml) was heated
at reflux overnight. The mixture was cooled to room temperature and the
resulting precipitate filtered off. The filtrate was evaporated in vacuo to
give the title-product (14.86 g, 83%), 'H NMR (250MHz, CDCls/d¢-DMSO)

25 §1.79-1.92 (4H, m, 2 of CHy), 2.59-2.65 (2H, m, CHy), 2.73-2.78 (2H, m,
CHy).

d) 6-Chloro-3-(furan-3-y1)-7.8,9,10-tetrahydro-1,2,4-triazolo[3 4-

a]phthalazine
30 1,1’-Carbonyldiimidazole (0.98 g, 6.1 mmol) was added to a stirred

mixture of 3-furoic acid (0.68 g, 6.1 mmol) in THF (30 ml). The mixture



6-[1-(l-Methyl piperidin-4-vl)-1H1,2, 4-triazol-3-yl net hoxy] -3, 7-di phenyl -

5 1,2,4-triazol o[ 4. 3-b] pyri dazi ne Thi s conmpound was prepared
using the p described in Exanple 176, with
4- hydr oxy- 1%%5% i peri di ne bei ng used-il66t-ead of PCTIGBIT/01946

N, N- di net hyl et hanol amine. [err]H NVR (400 MHz, CDCl[err]) [err] 2.07 (6H,
2.33 (3H, s), 2.96 (2H, m, 4.13 (1H, m, 5.61 (2H, s), 7.50 (6H,

n,
?)E’S[ Zr Z? ) 1% A ﬁ%‘?tﬁﬂ gqﬁf'j? gﬁ Befosr)e 8d%1 3 tl(le pfcecseziing8 h?fgréz%nHe (T?O; g"@éXAI\/PLE

mmol). After 4h at room temperature the solvent was evaporated
37 D phenyl - 6[1(2(p|pera2|n yI)ethyI3 2,4-triazol - 3-yl net hoxvl -

15 1,2, 4-t rwamﬂum[ aebpdied dadi the mixture st1rred fon Osbluofbewedultantpr epar ed
using the pro ur e de cr|

176, Wit ,
1- (2- hydr oxy Vi sid ,&g aiybéﬁﬁ@n%evgaﬁ gg& %#ervgmp hexane and dried

oy O TE8Y S oYE Ei%e thE Mot RIgiethh Milkeut TR Reehy Bt ddiné (OB,
5.61 (2H, s) g)%hd triefl¥l4fifine Mydrachidride k§.10)g, 0871 DmrhdPin Xylerte (1D Ml s) .,

8.54 (2H, ; MS [Md err
EXAI\/P(LE 19? was heated at rEEux overmg{x Tge solutlon wlagg cooled to room

(L ety ovel gasnd 383 0B KBk Bobe i ELA%Bhe Tollal gREY) - 3 (2 0

di fl uor opheny r-azo ‘i‘-‘?%par ed in an
anal ogous pr agf@eidtogpaphed mmenxdar%eﬁxamn«g ﬂ:aaas% usi ng

1-met hyl cycl opentanoi ¢ acid, Exanple 102b using di f1 uor obenzoi c
aci d hydi@zi ctaeelmmﬂkanbloeom@ghamgutngm ﬂ;ajﬁdgxafﬁhhidzmew 21 g), 'H NMR

2. et hy1 - 2H 12 bt T RE0kS 9 o409t IE, b L & RIPYRTp bk IR (250 Mz,
3.16-3.24 (2H, m, CH>»), 7.28 (1H, m, Ar-H), 7.58 (1H, t, J=1.7Hz, Ar-H),
8.53 (1H, m, Ar-H).

15 e) 3-(Furan-3-y1)-6-(2-pyridvl)methyioxv-7.8,9,10-tetrahvdro-1,2.4-

triazolo[3.4-ajphthalazine
Sodium hydride (55 mg of a 60% dispersion in oil, 1.4 mmol) was

added to a solution of 2-pyridylcarbinol (160 mg, 1.46 mmol) in DMF
. {10 ml) and the mixture was stirred at room temperature for 0.5h. After

20  this time, the preceding product (100 mg, 0.365 mmol) was added and the
reaction mixture stirred at room temperature for 3h before being poured
into water. The mixture was extracted with ethyl acetate (x3) and the
combined extracts washed with water (x1) and brine (x1), dried (Na2SOj)
and evaporated in vacuo. The resultant solid was washed with ethvl

25  acetate to give the title-compound, 'H NMR (2560MHz, CDCls) § 1.92-2.02
(4H, m, 2 of CHy), 2.72-2.78 (2H, m, CHy), 3.12-3.16 (2H, m, CHjy), 5.60
(2H, s, CHy), 7.24 (1H, m, Ar-H), 7.31 (1H, m, Ar-H), 7.51-7.57 (2H, m, Ar-
H), 7.79 (1H, m, Ar-H), 8.44 (1H, m, Ar-H), 8.64 (1H, m, Ar-H); MS (ES*)
m/e 348 [MH]*: Anal. Found C, 62.84; H, 4.98; N, 18.99. C1sH;7N50:.

30  0.9H:0 requires C, 62.77; H, 5.21; N, 19.26%.



CDCl [err]) [err] 1.30 (3H, s), 1.68-1.94 (84 m, 3.88 (3H, s), 5.50 (2H,

s), 6.99- 7.14 (2H, m, 7.82-7.95 (3H m, ms (ES[err]) me 426
[MH [err]. wo98/04559 EXAVPLE 192PCHGB97/01946
7- (Cycl obut-1-enyl)-6-(2-nethyl-2H1. 2. 4- grlazol 3-yl et hoxy) - 3- phenyl -
1,2,4-triazol o] 4, 3-b] pyri dazi ne Prepared in an anal ogous
procedure to that outlined in Exanple 102 using

1-fl uorocycl obut anecarboxylic acid (EXAMBER A84n and S. 10 Szinai, J.
Chem Soc., 1956, 1521) instead of cyclopentanecarboxylic acid in
Step (a), ben20| c acid hydrazide instead of 2 t hi ophene carboxylic acid
hydr azi de in 2 2 .

i nst ead of 2-

in 48%yield. [er r]’l“b NW@@QoMﬂfon ﬂ%ﬁbb@tﬁl)alhﬂidl]@?r@é QSH mhfol)Sin
2.89-2.87 (2H, 5.66 (2H, s), 6.54 1(%47 58-7.51

(3H. s), 7578 I@MI" (%;nIS was addpdg%o@sgdnyp hssl ity Sispenpion i mnqx &9.87r1)
me 360 [MH [ er MPLE 193 20

7- (Fur an- 3- vi )@ %JO(DI Feftrtonstindoy 5zmanvﬁﬁﬁ§zbqr*§%?&dam)of§ 8F71 - 1, 2, 4-
triazol o[ 4. 3-bj c'[;bﬁi@ﬁ)l r!ﬁphenyl 1,2, r#p -triazdlB{£3- Eﬂ%’?‘é‘ﬂn&@ 004 Eﬁ.?é.xﬁﬁio?}?

pr ocedur es descrl l'e 139 W t oro c acid (
Het er ocycl . CHesft to 487 For 20 ,mmutes entbed (HeDhextzeted (thyhdcetate),

2.1 ophene bt BTG I, el S0l rep i Ho gy TR,
15 s i by g o5 (M 9
H 4.06; N, 25ac9€ate/hexane(Io€dln]:d-l[ ’é‘he ]ttﬂlleaccrd:ﬁ{)end Wwasadtaired 43 anlhﬂ:@ ;solid.
éc‘%?GBQ?, (2)?94216?[{ NMR (250 MH& CDCI:;) 3%.10.2.26 (1H, m), 2. 3%@119@ 5%s.
2.80 (2H, m), 2.90 (1H, m), 3.97 (1H, m), 5.35 (2H, d, J = 2.4 Hz), 7.77-7.89
(3H, m), 8.13 (1H, s), 8.80 (1H, s), 8.86 (1H, s). Mass spec. ES* (M+1) =

15  305.

EXAMPLE 185

7-Cyclobutyl-3-phenyl-1.2 4-triazolo[4.3-blpyridazin-6-vloxy)acetonitrile

20

a) 7-Cyclobutyl-3-phenyl-1.2 4-triazolo[4,3-blpyridazin-6-one
6-Chloro-7-cyclobutyl-3-phenyl-1,2,4-triazolo{4,3-b]pyridazine (2.0 g,

7.0 mmol), 2N NaOH (50 ml) and 1,4-dioxane (10 ml) were heated at
reflux for 16 hours. Cooled and water (150 ml) added. Precipitate filtered,

25  suspended in H20, acidified (2N HCI), filtered and dried to give a white
solid. 'H NMR (250 MHz, CDCls) 5 1.89-2.02 (1H, m), 2.08-2.25 (3H, m),
2.36-2.48 (1H, m), 3.56-3.70 (1H, m), 7.48-7.60 (3H, m), 7.88 (1H, s), 8.38
(1H, m). Mass spec ES* (M+1) = 267.



N, N-Di ethyl -N-[ 6-(1-nethyl -1H 1, 2, 4-tri azol - 3-yl et hoxy) - 3- phenyl -1, 2, 4-
triazol o[ 4, 3-b] pyridazin-7-vil am ne 5 a) N- ( 6- Chl or o- 3- phenvl -
1.2. 4-triazQlol4, 3-b]pyridazin-7-yl)-N N di et hyl am ne

Thi s corrpouﬁ}d”{ﬁé‘ég repared using the proceggres descri bed inPCT/GBg-@lg%I e
15, Steps a, b, ¢ and d with diethylanm ne being used in Step c. 10 b)
N, N-Di et hyl -N-[6-(1-nethyl -1H1, 2, 4-triazol - 3-yl nmet hoxv) - 3- phenyl -
1,2,4-triazol 43-9 d . T asolutlon of

N- ( 6- chl or o- 3-Ppheny SR 4z3-hlpyridazin-6-ylo
7-yl) - N N-di et g(180 ng, 033 rrrml) and(l met hyl -1H 1, 2, 4- 15
triazol-3-yl) 68 nmg) in dry DMF (5 m) was added sodi um
hydri de (60% di sper'IShepfmegomglproaécm@OOQngﬁlm&xh)nol)l,'hﬁ'omoabenrcﬁuml% (200

stirred at roomtenperature for 3 hours, reacti on m xture was dil uted
with water (5@gd3-68ramol: and 6086 mlﬁnuhm Péﬁépmﬁaene@osel B4 me). The

mbi ned ext
§3| plhgt(:ae e#(l Irfigéi ﬂﬁ ‘%@‘%&%ﬂé eg&#&w&p&g&g&pgﬁ& ys é:%?flom et hyl
acetate, and qpLO3CRadtedi(iliylaicktite], wﬁﬁe@raﬁdlqarmé)l &nléﬁr(MESIDJan(cﬁl ng,
3699 . [err]H NVR (500 MHz, O-df[err]) [err] 1.08 (6H,

3.31 (4H, q, evaporatedSnEvalem? Purgyed Big sibi a gsl Wmatogsaphyz uamg( a(Mﬁos)
ZEg[?_le jLS ;9 g;g erm Tc&tﬂelh%ne éo ﬂ'ute Tﬂxe tltle com })ound was c}bt’amgd asaAnphite 1 o5

7-(1- Met hyl cvgbﬁgentmm (250 RHY l[cH O} 5295 (i HaaD)! z%ﬂzm@tdm\ﬁy&i? 4-

di f1 uor ophenyl) 2, 4-tri azol o[ 4, 3-b] pyri dazi ne 30 Prepared I'n an
anal ogous1(r oe4l(ZHam)p8161-366 (1H, mx)as®(2H 29, 7.49-7.50BHY m), 7.89
1- net hyl cycl opent an0| c acid, Example 1 ﬁg S| nt); 2 4- WD 98/ 04559
- 173 - (1H 39 feH oo Masvapec +1

EXAMPLE 186

15  N-{4-(7-Cvclobutyl-3-phenvl-1,2.4-triazoio{4.3-blpyridazin-6-vioxyv)but-2-
ynyl]-N,N-dimethylamine

a) 6-(4-Chlorobut-2-vnvloxy)-7-cyclobutyl-3-phenyl-1,2 4-
triazolof4,3-b]pyridazine

20 Potassium carbonate (311 mg, 2.2 mmol) and 1,4 dichloro-2-butyne
(275 mg, 2.2 mol) in DMF (3 ml) were heated to 50°C prior to the dropwise

addition of the product from Example 185, Step a (200 mg, 0.75 mmol) in
DMF (2 ml). The reaction mixture was left to stir for 2 hours. Cooled and
partitioned (ethyl acetate/water). The organic layer was washed (H20,

25  brine), dried (MgS04) and evaporated in vacuo. Purified via silica gel
chromatography using 50/50 ethyl acetate/hexane to elute. 'H NMR (250
MHz, CDCls) 6 1.93 (1H, m), 2.11-2.16 (3H, m), 2.42 (2H, m), 4.2 (2H, m),
5.10 (2H, m), 7.50-7.59 (3H, m), 7.84 (1H, s), 8.47 (2H, m).



di fl uorobenzoi ¢ acid hydrazi de and Exanpl e 102c usi ng 3-hydroxynet hyl -
1-methyl-1H1,2,4-triazole to give the title conmpound. [err]H NVR (250 MHz,
CDCl[err]) [evodsmss®B (3H, s), 1.58-2.00 (8 m, 3.93 (3H, sPCIIGHSB/01946,

s), 6.96- i 7.14 (2H, m, 7.92-8.05 (3 "nm, ns (ES[err]) nme 426
[MH [err]. 5 EXAMPLE 196
7-(1,1-Di net hyl proyl)-6-(1-nmethyl-1H 1,2, 4-triazol - 3y|rrethoxy) 3-

phenyl -1, 2, 4-t p) azolNpf4(B: Rn}l i T v {dh BloRpar ed

YR i vdamime [ nstead of
| oh b i.n S h d:
AT AT T AT 4 motpaER

m. 15 vooo fupd B Ligdifhnelet g ivkraRin 4 copibd flbe ft SOGRNGOPC
n e -378 [ Mg +. minutes. ABehporateddn Gack@. Parifidd \ﬁal-ﬁhcd\lgeﬁcﬁu‘b&xatography

Cerr]Herr]Nerr]derr] {1 uires C, 63.34; H, 17; N, 25.85%
EXAMPLE 197 20using 50/§0(et ng ptej hexane to elute. The txtle compound was

1,2,4-triazol ( | t
3- yI )-1, 2, 4- tr%%%&ﬁ%‘%%g?’%’ ?‘t;/arsl gm %Wﬁ%hbﬁﬂ(z %ﬂ@hggﬂl %%S]CJH 214
prepared usingg memgrg%%ﬁ-‘%) Jeagi2Heeh) 8.30 (2H X315 (ElHl@n) . eﬁzﬁ) s),0)
and c) except t hat t hi ophene boronic acid wa used i nstead of
4-pyridyl bor ofi48-a&5d3Hlim),i %82 (Hkiss), 8. 491(23-1,3;1) a) 1.1 equi valents
of 4-fluorgbenzhydrazi de and triethylam ne hydrochl ori de were used in
Step b) i At ead of 1.1 equi val ents of benzhydrazi de,

p-tol uenesul phonic acid and triethyl agkagpayl 13- met hyl -2H-1, 2, 4-tri azol -
3-yl) met hanol (Exanple 66) was used in "SF‘——r%iL—ep C) instead of 2- 30

pyridyl carbinol. Data for the ti tI e corrpound: mp. 268-269C (MeCH). [err]H
NMR (360 MHz,
Hz) ,

PCT/ GBI7/ 01946, ., 1 1.v1ethvlamine

15 This compound was prepared using the procedure described in

Example 176, with ethanolamine being used instead of N,N-

dimethylethanolamine. 'H NMR (500 MHz, CDCl; + DMSO) & 3.12 (2H, t,

J = 5.7 Hz), 4.23 (2H, t, J = 5.8 Hz), 5.62 (2H, s), 7.54 (6H, m), 7.72 (2H, d,

J = 7.9 Hz), 8.07 (1H, s), 8.29 (s, 1H), 8.53 (2H, d, J = 7.4 Hz); MS (ES*)
20 m/e 413 (MH"].

EXAMPLE 188

25  1,2.4-triazolo[4.3-blpyridazine
| This compound was prepared using the procedure described in
Example 176, with 1-(2-hydroxyethyl)pyrrolidine being used instead of
N,N-dimethylethanolamine. 'H NMR (400 MHz, CDCls) 8 1.73 (6H, m),
2,47 (4H, s), 2.91 (2H, t, J = 6.4 Hz), 4.27 (2H, t, J = 6.4 Hz), 5.62 (2H, s),
30 7.50 (6H, m), 7.69 (2H, m), 8.04 (1H, s), 8.17 (1H, s), 8.55 (2H, m); MS
(ES*) m/e 467 [MH"].



7.70-7.74 (2H, m, 8.01 (1H, s), 8.19-8.21 (1H, m, 8.45-8.49 (2H, m, 8.68
(1H, s). I\/IS(ES[err]) 408 [MH [err]. Anal. Found C, 55.90; H, 3.44; N,

24.02. err]N[err] FOS requires C, 56.01; H, 3.46; o

5 w0 Sdebdd EXAVPL E7098 pchiasfhoidls
6-(1-Methyl -1 H 1,2, 4-triazol - 3-yl met hoxy) - 3- (4-fl uor ophenvl ) - 7- (t hi ophen-
3-yl)-1,2,4-triazol o[ 4, 3- b] pyri dazi ne Thi s conpound was
prepared using the procedures described in 10 Exanpl e 16, Steps a), b)
and c) except that 3-thi ophene boronic acid was used instead of
4-pyridyl boronic acid, di-lithiums&EXAMPEBEDS®), 1.1 equi val ents of
4-fl uor obenzhydrazi de and triethyl am ne hydrochl ori de were used in
Step b) instead of 1.1 equivalents of benzhydrazide,

p-tol uenesul p L ind o b n-b y h ‘ Ahtrllgzol

15 3-yl) met e

pyr i dyl cari nalp 408 26, 8 BfudsiddingompoUNd: m p. 254-255[ err] C (MBCH) .
[err]H %R‘B‘GU‘VVH?L‘UVM—[%TFTBSQ(BH s), 5.61 (2H, s), 7.46 (2H,
t, J =9 Hz), THis tbn{poundietas prepdredusiny the p86):eﬁi1lrb déscribedirs, 1 Hz) ,
8. 28- 8 29 (1H, 1H, M5 ((ES[ e 408
[MH [err]. ( )ﬁxaq:g}fnaﬁ% wg,é tggygrlc%c Hl-lqlngt@y peﬂﬁx%b%)gg used ins eardrc]>t)

r

E[X%/P]L E[ igrg] N2 . B8 e hFRth 45 afmine 8 1 AINMR (4od*MiHD) cBE1Y $%2.07 (6H, m),

6- (2- Met hyl - 2'233?314 &), 290 (2H; )2 1130 A, 1), (5261 tmrgpheiwds}f ), (1.hoophen-
25 3-yl)-1,2.4-triazol o] 4, 3- b] pyri dazi ne. 6( Hydr at e) Thi s
conpound s (RBpam)k®.04(Hg, shé- @d‘é,cﬁ)r§§3c(8ﬁ;rﬂlbéﬁsl(ES*) m/e 46B{MHTle 16,
Steps a), b) and c) extept that 3-t hi ophene boronic acid was used

i nstead of 4-pyridyl boronic acid, di-lithiumsalt in Step a), 1.1

equi val ents of 2-fluorobenzhydrazi de pAMPLE Po¢ am ne hydrochl ori de 30
were used in Step b) instead of 1.1 équivalents of benzhydrazide,

p-t ol uenesul phonic acid and triethyl am ne, and (2-net hyI 2H1,2,4-triazol -

15  1,2.4-triazolo[4.3-blpyridazine
This compound was prepared using the procedure described in
Example 176, with 1-(2-hydroxyethyl)piperazine being used instead of
N,N-dimethylethanolamine. !H NMR (400 MHz, CDCls) 6 2.52 (4H, s),
2.77 (2H, t, J = 6.0 Hz), 2.92 (4H, s), 4.22 (2H, t, J = 5.9 Hz), 5.61 (2H, s),
20 7.52 (6H, m), 7.69 (2H, m), 8.05 (1H, s), 8.15 (1H, s), 8.54 (2H, m); MS
(ES") m/e 482 [MH*].

EXAMPLE 191

25

difluorophenyl)-1.2 4-triazolo[4,3-blpyridazine

Prepared in an analogous procedure as outlined in Example 102a

using 1-methylecyclopentanoic acid, Example 102b using 2,4-
difluorobenzoic acid hydrazide and Example 102c¢ using 3-hydroxymethyl-
30 2-methyl-2H-1,2,4-triazole to give the title compound. 'H NMR (250 MHz,



WD 98/ 04559 - 175 -

PCT/ GB97/ 01946 3-yl ) net hanol (Exanple 66) was used in Step ¢)
i nst ead of Zwo 984559 PYri dyl carbinol. Data %?r the title conpeUIUGBINL46
175-176[err] C (MeOH). [err]H NVR (388 fz, DVMSO) [err] 3.81 (3H, s),

5.66 (2H, s), 7.48-7.59 (2H, n), 7.70-7.80 (3H, m, 7.96-8.02 (2H,
m, 824 (1H, dd, J =4, 3 Hz), 875 (1H 5 s). Ms (ES[err]) 408

[MA [err]. An@DCEp6Nd3C(3H4s5a.6841.81 BH, &),3.88KBH! &), 1950 (JHOS, 6090%

H20 requires C, 54.56; H 3.66%

EXAVPLE 200 7104 @H(®)FV 88 bPRAH, yn)7 vis (BSDolecd 2 BYETY ) - 6- ( 2-
met hvl -2H 1, 2,4-triazol - 3-

yl met hoxy) -1, 2, 4-triazol o[ 4, 3- b] pyri dazi ne The conpound was
prepared using the procedures descri m%M_ELE ?2 Exanpl e 102, St eps a), b)
and c) with 1-nethyl cycl obutane carboXylTc aci (US patent 4,220, 795)

being used i nstead of cycl opentane carboxyllc acid 15 in Step a), and
2-fl uorobenzhydr azj de bei ng _used
acid hydra2|dz-' ENYE - M EGLRY ireedi- Did." A SLilzlzeles

yl ) met hanol ggfgg;gg gﬁ @ﬂb%nﬁltﬁﬁﬂét'ons descrlbed in EP—A—421210)

being used in xynetnyr pyridine in Step c). Data for the

title compound: [ ePrbphidR 316(& us¥dobedu aat bufl H
1.80-1. 9gp(1H [20 rbbh, 2%4 2n§58g°3H nr)E 2ﬂe§§[t 4%“(?&9“13 xaﬁa% (3H

s), 5.47 (2H 162, usmei ﬂuorocyqlmbuta;recarboycyilcmsi (B)D. Be&m@m angt St J =
7 5 Hz) 5347. 60

o0 1157, FsC(e 54y Thie 1833 gLt ocioetanegizbbplicAgid,.

6 6
511 % NH 22 32% %Zp &, 88nz8ik lcid Hherd A fldtbsd of 2HidpRRnE: caggo)%%c kid

3- (2- Fl uor ophégytjzide (4 -Step ), apd @bmeyhyl-BH (112 detriazol-BHimetkanadli azol - 3-
T SRR ERTIE RO RN et TR
and c) w th 1;maghyicye!ebidRe 368 ey ICISCRFS .63 (2H, br s), 2.89.2.87 (2H,
15 m), 3.97 (3H, s), 5.66 (2H, s), 6.54 (1H, s), 7.58-7.51 (3H, s), 7.78 (1H, s).
7.95 (1H, s), 8.40-8.38 (2H, m). MS (ES*) m/e 360 [MH]*.

EXAMPLE 193

20

triazolo[4,3-blpyridazine

This compound was prepared using procedures described in
Example 139 with 3-furan boronic acid (J. Heterocycl. Chem., 1975, 12,
195-196) being used instead of 2-thiophene boronic acid, m.p. 241°C. 'H
25 NMR (360MHz, CDCl3) & 3.90 (3H, s), 5.62 (2H, s), 7.37 (1H, d, J = 1.8 Hz),
7.53;7.64 (3H, m), 7.85 (1H, t, J = 1.8 Hz), 8.46 (3H, m), 8.48 (1H, s), 8.67
(1H, s); MS (ES*) m/e 374 [MH*]. Anal. Found C, 60.96; H, 4.06; N, 25.94.
CigH15sN702 requires C, 61.12; H, 4.05; N, 26.26%.
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(US patent 4,220,795) being used instead of cycl opentane carboxylic acid
in Step a), _.and 2-fl uorobenzhydrazi de bei ng used instead of 2-1hi
carboxyl i c XY PNt azide in Step b), andif2-nethyl - 1H- 124%&@%@?%
yl ) met hanol (prepared using the conditions described in EP-A-421210) 5
bei ng used instead of 2-hydroxynethyl pyridine in Step c). Data for the
title conpound: [err]H NWR (360 Mz, Bf. err] 1.54 (3H, s),
1.78-1.88 (1H, m, 2.04-2.22 (5H —2.37=2.45 (2H, nm), 3.92 (3H,
s), 5.40 (2H, s), 7.23- 7.34 (2H, m, 7.49-7.55 (1H, m, 7.69 (1H s),
7.95 (1H, br t, J =7 Hz), s); Ms (ES[err]) mle 394

[MH [err]. And 4Nrigzol-3ovlmigthoxy)-3-phenyl-1.2.4-

err]Herr]N.err requi r C, 61.06; H 5.12; N, 24.92%
(E:[XAIVP}_E[ 202] [trxraz]o%:4 3- Inedsazm-7- amine 0

6- (1- Met hvé- 1H 1, 2,4-triazol - 3-yl net hoxy) - 3- (2-f | uor ophenyl ) -7-(t hi ophen-

15 3-yl)-1,2,4-triazol o[ 4, 3-b] pyri dazi ne Thi s conmpound was
prepared usi ng)t he Nr(edChlore3- ilh2d-frinzolo[4.3- 2idq. a), b)
and c) except that 3-thiophene boronic acid was used I nstead of
4-pyridyl borcHeshvlamdnedi-|jthiumsalt in Step a), 1.1 equi val ent s

of 2-fl uorobenzhydr%%ggﬁb\?latdre%%%% 'eﬁ‘”\hé%gg%ggggggd%?egﬁescr?{ﬁdein”sed in

Step b) instead of enz

p-t ol uenesul ptExiphcis, Stepsta; bet hyldadrivith dRtlylamimetbsihg Used iR Step e azol -
3-yl ) net hanol (Exanple 65) was used in Step c) instead of 2- :
pyridyl cat®inol. Data for the title conpound: mp. 216-218C (MeOH). [err]H
NMR (360 Mz, O .[,6t H..S), o7..48-7.59 (2

25 7.69-7.7@% N-Dist AR a,z)°3 gmethoxy);$iphe rq
(1H, dd,1 ¢ &tdazalo 77 (1H, s). Ms (ES[err]) 408
r]. Ana oun : .82, H ~3.57; N 24.30.

[ err] N er r ] Flttasetntioresf N-(65¢hlong-3hedyla;2,4-triazol[4,34b }pFyoidazin-

7-y1)-N, N-diethylamine (180 mg, 0.33 mmol) and (1-methyl-1H-1,2,4-
15  triazol-3-yl)methanol (68 mg) in dry DMF (5 mi) was added sodium

34

I_1

hydride (60% dispersion in oil, 34 mg, 0.36 mmol). The mixture was
stirred at room temperature for 3 hours. The reaction mixture was diluted
with water (50 ml) and extracted with dichloromethane (3 x 25 ml). The
combined extracts were washed with brine, dried over magnesium

20  sulphate, filtered and evaporated. The solid was recrystallised from ethyl

acetate, and collected by filtration to afford the title pyridazine (81 mg,
36%). 'TH NMR (500 MHz, DMSO-dg) 5 1.08 (6H, t, J = 8.5 Hz), 3.31 (4H, q,

J = 8.5 Hz), 3.87 (3H, s), 5.50 (2H, s), 7.22 (1H, s), 7.47-7.59 (3H, m), 8.37
(2H, d, J = 8.5 Hz), 8.51 (1H, s). MS (ES*) 379 {MH]"*.

25
EXAMPLE 195
difluorophenyl)-1.2 4-triazolo{4,3-blpyridazine
30 _ Prepared in an analogous procedure as outlined in Example 102a

using l-methylcyclopentanoic acid, Example 102b using 2,4-
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PCT/ GB97/ 01946 EXAMPLE 203

8- Met hyl - 7- (dip'¥R }oj;;_?gbcycl obutyl)-6-(1-nmethyl -l H 1,2, 4-triazol -Rer/GBI7/01946

yl met hoxy) - 3-phenyl'- 1, 2, 4-tri azol o[ 4, 3- b] Nﬁ'dazr ne 5 The conpound
was prepared using the procedures described in Exanpl e 102, Steps a),
b) and ¢c) with 1-nethylcycl obutane carboxylic acid (US pat ent

4,220, 795) anddi$herebémioit Acid- lﬁsaixhzid@ymdimamlbeum useRg 3- hydmxyﬁsétagd of
cycl opentane carboxylic acid and 3, 6-dich]or oigrl dazi ne %ect Lvely

in Step a), aniromethydildd-dc?.4-tmpgeletongiveshe gitisseampeaundat SIMR (

t hi oph b d b | & 4-

tri azol - 3-y1 ) rEDKIRGE ?‘ﬂpf@ﬁrsé@f 587708 B Bndh %%h(séeseéﬁ"@ﬁ Pr6:56-

EP- A-421210 I | n Ste c).

Data for th)e ??Itllagetzdﬁd?rgdun III—I%ﬁk}ng 3%%‘“ e r']l) [errio 1? 57
(3H, s), 5 174184(1H rr) 202214(1H m, 2.20-2.26 (2H, m,
2.50-2.58 (2H, m, 15 2.62 (3H, s),.3.93 (3H, s), 5.48 (2H, s), 7.44-7.54
(3H, m), 8.04 (1H s), 8.49 (2@&%@&&9 ); M5 (ES[err]) me 390
[MH [err]. Anal. Found C, 64.74; H, 5.92; N, 24.88.

Cerr]Herr] N err] @] requi res C, 64.76; H 5.95; N, 25.18%

8- Met hyl - 7- (1-rre

vl met hoxy) - 3- ks The -

d : d ‘ d bed i | 102,
Steps a), 10) 2L3p2§ am‘éﬁh”f K %ﬁ%%@%é %ﬁﬁé@%%a%aehﬂr%rascf?%spmem
4,220, 795) andgg X% gl SEébs“a)”B} Qxaeywld@@zn&mh%&@%;& acid beih@%sgad Of

cyclopentane car 1 c’acid and 3, 6-di chl oropyri dazi ne respectively
in Step a), anithsheaizof c,ycérdl&:kalmydanimxdhc beidng Stepd)i 134 t@afdr she 2itle

L1 avol -5 y1) rorseen st MRGEN IR SRy b B G eis b ssctel,
Dot a for Lhe (ot FOSLGRGhAT TFRF ROTEeh T8 Chpeh ek BER) = 54

(3H s), 15 17.90 1HOs9H.06%%8, s), 8.51 (2H, d, J = 8.0 Hz); MS (%8 m/e 378 [MH]*.
PCT/ GB97/ 01946
Anal. Found C, 63.48; H, 6.19; N, 25.55. C20H23N70; requires C, 63.34; H,

.6.17; N, 25.85%.

EXAMPLE 197
20
6-(2-Methvl-2H-1,2 4-triazol-3-ylmethoxy)-3-(4-fluorophenyl)-7-(thiophen-
3-yD)-1.2 4-triazolo[4,3-blpyridazine |

This compound was prepared using the procedures described in

Example 16, Steps a), b) and c) except that 3-thiophene boronic acid was

25  used instead of 4-pyridyl boronic acid, di-lithium salt in Step a), 1.1
equivalents of 4-fluorobenzhydrazide and triethylamine hydrochloride
were used in Step b) instead of 1.1 equivalents of benzhydrazide,
p-toluenesulphonic acid and triethylamine, and (2-methyl-2H-1,2,4-triazol-
3-yDmethanol (Example 66) was used in Step c) instead of 2-

30 pyridylcarbinol. Data for the title compound: m.p. 268-269°C (MeOH). 1H
NMR (360 MHz, DMSO0) & 3.92 (3H, s), 5.79 (2H, s), 7.46 (2H, t, J = 9 Hz),



1.76-1.84 (1H, m, 2.04-2.16 (3H, m, 2.46-2.53 (2H, m, 2.64 (3H s), 3.94
(3H, s), 5.53 (2H, s), 7.46-7.56 (3H, m, 7.93 (1H, s), 8.34 (2H, d, J =8
Hz) ; rr]) me 390 [MH[err]. Anal. Found C, 6 4652,
N, 25.04. 3'/'§’5"""‘:'8{5§rr]H[err]N[err]O requi¥ds- C, 64.76; H, 5%@635 25. 18%
5 EXAMPLE 205

6-(1-Methvl-1H 1, 2,4-triazol - 3-yl met hoxy) - 3- phenyl -7- (pyrrolidin-1-yl)-
1,2,4-triazol e g?Cé r])
[err] 1.95-2. 8@(@ Eﬂ@;—f HRE0E (8. 8198 2150, I}”d\lﬁég gdtm) Bleff (2H,
s), 6.69 (1H (4, s)7MS(ESb)54c08wH3} AftaD) Fofulnid, Cs55.96; H33. 44 N, 24&0&5 (2H,
m, nms (ES[err]) ( EJ EXAVPLE
206 ‘15 HelNy lQS/reqsnm Ry P61, H. 346y N. 2407%.

1.2.4-triazol - 3 yI met hoxv) - 3- phenyl - 1,2,4-triazol of 4, 3- b] pyri dazi ne
Prepared in an anal ogous procedure as outli ned I n Exanpl e 102a usi ng

1- met hyl cycl obut ane carboxylic aci d, ER¢eVPICE h@8b usi ng benzoic 20 aci d
hydr azi de and Exanpl e 102c usi ng 3-hydroxynet hyl - 2- net hyl -

1,2,4-triazole to givethetitle corrpound [err]H NI\/R(360 MHz, CDCl[err])
[err] 2. 06-2. th3' %4-3. 17
(2H, ), 3.9768:(: =sfal en-

7.48-7.56 (3 ; 36 2HdJ:77HZ ms
(ES[err]) me Hg g! 1[_?[:;4%%121(23;_6'_[4,%119Ipyudam& ( ), EXAVPLE
207 This compound was prepared using the procedures described in -

7- Cycl obut yl - 8- et hyl - 1 met 1 2,4-tri t hoxy) henyl -
1,2, 4-tril&zol HB)IB]];@ 8&%??129% )excepﬁ}@ég-or@&OPhg%ng%%l &8‘5’83’ g

pr ocedure as Bgé& &&ga}l%f %@E@hg ﬂrﬂ%glc acid, dluﬁﬁ}ﬁgmlsm v‘%%% 84013.‘1t ane

carboxylic aci enzol '559
- 179 - equivalents MﬂﬁBﬁ?de@dzMrﬂramde and triethylamine hydrochloride

were used in Step b) instead of 1.1 equivalents of benzhydrazide,

p-toluenesulphonic acid and triethylamine, and (1-methyl-1H-1,2,4-triazol-
15  3-ylmethanol (Example 65) was used in Step c) instead of 2-
pyridylcarbinol. Data for the title compound: m.p. 254-255°C (MeOH). 'H
NMR (360 MHz, DMSO) & 3.89 (3H, s), 5.61 (2H, s), 7.46 (2H, t, J = 9 H2),
7.71 (1H, dd, J = 5, 3 Hz), 7.80 (1H, dd, J = 5, 1 Hz), 8.28-8.29 (1H, m),
~ 8.51-8.56 (3H, m), 8.67 (1H, s). MS (ES*) 408 [MH]*. Anal. Found C, 55.88:
20 H, 3.40; N, 23.98. C19H4N7FOS requires C, 56.01; H, 3.46; N, 24.07%.

EXAMPLE 199

6-(2-Methvl-2H-1.2.4-triazol-3-ylmethoxy)-3-(2-fluorophenyl)-7-(thiophen-
25  3-yD)-1.2.4-triazolof4.3-blpyridazine. 0.6(Hydrate)

This compound was prepared using the procedures described in
Example 16, Steps a), b) and ¢) except that 3-thiophene boronic acid was
used instead of 4-pyridyl boronic acid, di-lithium salt in Step a), 1.1
equivalents of 2-fluorobenzhydrazide and triethylamine hydrochloride
30 were used in Step b) instead of 1.1 equivalents of benzhydrazide,

p-toluenesulphonic acid and triethylamine, and (2-methyl-2H-1,2,4-triazol-



acid hydrazide and Exanpl e 102c usi ng 3-hydroxynet hyl - 1- et hyl -1 H
1,2,4-triazole to give the title conmpound. [err]H NVR (360 MHz, CDCl[err])
[err] 8 (2H, m, 2.24 (3H, g),. 2.40-2.50 (2H, rﬁm,an%&d6
(2H, ), 38‘?109%2”’1(% 5y 5 88-4.10 (T30 550 (2H &) T a0 7 56
(3H m, 8.04 (1H, s), 5 8.48-8.52 (2H, m, ns (ES[err]) nme 376

[MH [err]. EXAMPLE 208

7-(1- Met hvl cyqd- 9gﬁmmhhoﬁszamﬁpld1@$)ahbhsadﬁnswpapinsseafd peLhoxy) - 3-(2- 10
fl uorophenyl) - triazol o 4, 3-b] pyri dazi ne Prepared in an
ana

In Io%ors plroaBd‘ad)dcaEbmgl Dat@lfamtlwtaﬁplcemmmd m.p. 17%i17§°C (MeOH). 1H y
yaraz; e’ and ERRGAS Ve UGS SotiEd, Reorh Gy o bRS GH, m),
Cert] 131 05 T [GFBY fatty iy, 1 oeca RTRELAD. S FL LI QY R M 0 TR )

7.25-7.37 %2Hg)NMS (ES+) 408 BH]*.%n41l Founll,C,54588;7H33.941 I, HY s N-EGS. 0.5H,
s), 7.94 (1H, nm), ms (ES err]% me 409 [MH [err].

EXAMPLE 209 220 requires C, 54.56; H, 3.66%.

7-(1- Met hyl cycl opentyl )-6-(1-nmethyl-1H1, 2, 4-tri azol - 3-yl net hoxy) - 3- ( 2-
fl uorophenyl)-1,2,4-triazol o[ 4, 3-b] pyri dazi ne Prepared in an
anal ogous procedure as outlined i n EEEXAMPLE2200 usi ng

1- met hyl cycl opentanoi ¢ acid, Exanpl e 102b using 2-fl.uorobenzoic 25 aC| d
hydrazi de and Exanpl e 102c using 3-hydroxymet hyI 1- rret hyI -l H
124tr|f6ol ] _ N e
[err] 0] ‘ FYCI0PILY Lor by --r--)
7.23-7.34 (ZHI%lgEthOXIE)'l 274 &QaZol@é ;gjﬂ%xmamgFQO (1H, s), 7.94-7.98 (1H,
m, 8.04 (1H MH [err]. 30 WO
98/ 04559 The compound was prepat8@ using the procedures described in

PCT/ GB97/ 0194 XAMPLE 2
%xample 102, Steps a), b) and ¢) with 1-methylc»chutane car oxyhc acid

(US patent 4,220,795) being used instead of cyclopentane carboxylic acid

15  in Step a), and 2-fluorobenzhydrazide being used instead of 2-thiophene
carboxylic acid hydrazide in Step b), and (2-methyl-2H-1,2,4-triazol-3-
yl)methanol (prepared using the conditions described in EP-A-421210)
being used instead of 2-hydroxymethylpyridine in Step c). Data for the
title compound: H NMR (360 MHz, CDCls) § 1.51 (3H, s), 1.80-1.90 (1H,

20 m), 2.04-2.24 (3H, m), 2.35-2.46 (2H, m), 3.82 (3H. s), 5.47 (2H, s), 7.27
(1H, br t, J= 7.5 Hz), 7.34 (1H, br t, J = 7.5 Hz). 7.53-7.60 (1H, m), 7.73
(1H, s), 7.85 (1H, br t, J = 7.5 Hz), 7.88 (1H, s); MS (ES*) m/e 394 [MH]*.
Anal. Found C, 61.16; H, 5.14; N, 24.90. C20H2:N;OF requires C, 61.06; H,
5.12; N, 24.92%.

25
EXAMPLE 201
3-(2-Fluorophenv])-7-(1-methylcyclobutyD-6-(1-methvl-1H-1.2.4-triazol-3-
) Imethoxy)-1.2,4-triazolo[4.3-blpyridazine
30 The compound was prepared using the procedures described in

Example 102, Steps a), b) and c) with 1-methylcyclobutane carboxylic .acid



7- Cycl obutyl - 6-[4- (2, 6-di net hyl nor phol i n- 4-yl ) but - 2- ynyl oxy] - 3- phenyl -

1.2.4-triazol o[ 4, 3-b] pyridazine 5 [err]H NMR (250VvHz, CDO [err])
[err] 1.11 1.13 (3H, s), 1.21 (1H, m, 1.92 (

2.13-2.20 ( R‘W352 39-2.45 (2H n), 2.6B12H, m), 3.33 (2|f&’“m'”°n‘)9“
3.59-3.69 (3H, m, 5.09 (2H, ), 7.46-7.58(3H, n), 7.82 (1H, d, J =
Hz), 8.50 (2H, m, ns (ES[err]) (M+l) 432. CLAII\/IS

L o OO RS ack B T o oS R bt i

gg; treisent s O & BlephkYdnd SlBidrbbenstitakide beth@hiskd Wﬁeﬁﬁ'&%ﬁmpﬁéﬁé
carboxylic acid hydrazide in Step b), and (1-methyl-1H-1,2,4-triazol-3-
yl)methanol (prepared using the conditions described in EP-A-421210)

5 being used instead of 2-hydroxymethylpyridine in Step c). Data for the
title compound: *H NMR (360 MHz, CDCls) 6 1.54 (3H, s), 1.78-1.88 (1H,
m), 2.04-2.22 (3H, m), 2.37-2.45 (2H, m), 3.92 (3H, s), 5.40 (2H, s), 7.23-
7.34 (2H, m), 7.49-7.55 (1H, m), 7.69 (1H, s), 7.95 (1H, br t, J = 7 Hz), 8.02
(1H, s); MS (ES*) m/e 394 [MH]*. Ana). Found C, 61.10; H, 4.96; N, 24.79.
10 ConzoNvOl'? requires C, 61.06; H, 5.12; N, 24.92%.

EXAMPLE 202
6-(1-Methvl-1H-1.2.4-triazol-3-yvlmethoxy)-3-(2-flucrophenyl)-7-(thiophen-

15  3-yD-1.2.4-triazolo{4,3-blpyridazine

This compound was prepared using the procedures described in

. Example 16, Steps a), b) and c) except that 3-thiophene boronic acid was
used instead of 4-pyridy! boronic acid, di-lithium salt in Step a), 1.1
. equivalents of 2-fluorobenzhydrazide and triethylamine hydrochloride

20  were used in Step b) instead of 1.1 equivalents of benzhydrazide,
p-toluenesulphonic acid and triethylamine, and (1-methyl-1H-1,2,4-triazol-
3-y)methanol (Example 65) was used in Step c) instead of 2- |
pyridylcarbinol. Data for the title compound: m.p. 216-218°C (MeOH).. IH
NMR (360 MHz, DMSO) 6 3.93 (3H, s), 5.50 (2H, s), 7.48-7.59 (2H, m),

25 7.69-7.78 (2H, m), 7.85 (1H. dd, J =7, 2 Hz), 8.08-8.14 (1H, m), 8.34 (1H,
dd, J = 4, 2 Hz), 8.58 (1H, s), 8.77 (1H, s). MS (ES*) 408 [MH)*. Anal.
Found C, 55.82; H, 3.57; N. 24.30. C,9H4N7FOS requires C, 56.01; H, 3.46;
N, 24.07%. |



10 het er ocycl oal kyl, heteroaryl or di ((err])al kyl am no, any of which

gr oups may be optionally substituted; or Y and Z are taken
t oget her wi t¥wd $Bm4kss0 | Nt er veni ng car bon ai( to form aPCTiGBI301I%MEt ed
fromCerr] cycloal kenyl, Cerr] bicycl oalkenyl t et rahydropyridi nyl,
pyridi nyl and phenyl, any of which rings nay be 15 optionally
benzo-fused and/ or subst I tuted; Rl err] represents (err]

cycl oal kyl, phenyl, furyl, thienyl orEEAM®ILHI203any of which groups
may be optionally substituted; and R2 represents

cyano(Cferr])al kyl, hydroxy(C[err])aI kyI Jerr]
cycloal kyl (CJ e ) I . 9 ;
het er ocycl oal k

het eroaryl ( ([ e§idetho f1 Wfli-ﬁ'ih ch&me optionally

substi t ut ed; prow t hat, en Y and Z are taken to et her
with the tHo The eomptung wasmepwdmsmath@pm%aduxps describ

ﬁ;g fé;;?g[egr H’ﬁﬁgmle rl%?5 Steps a), %? Qnﬁ{[c? With b5m £hy(?l clggutane carboxylic acid

- 182 - @&Js gat@hﬁ@m)%dcﬂ} etdieﬂlow4%atmliaym&mmbéinrge@§&§ent s

hydrogen ound as clained in claiml or claim2 wherein

Z represents niwistedd of cyclopentane catbgaly,hcmumbanﬂ)ﬂ 6- dlehlbrdmmydazme
1, 1- di met hyl pr opyl, hyI |.0 | pbu )
met hyl - cycl obugegpec %lay |a> E@g%ypzwacwpéﬁ@wzﬁ@a%g instead of 2-

cycl obut epyl , | LA, r 4.

nmor phol i nw %ﬂgﬁ%én% | ny 1‘3&%@ QYW% ﬁf% poﬁt)h%grr? 41 m@ oi{#hli%nyl or

di et hyl am no. tridd#dl- myl)metnanohmumedmsih@ithedomdutmms (h!’skErlbéthal m 1, 2

and 3 wherein err ) represen s cyclopr phenyl

met hypheny!, fE Rﬁ 6454—}&4@ being pepst Bistrad, ot 2-hydroxyme YlPriéFHH)@th@FSH c).

furyl, thienylp, reEiVkd GhEWhnundY iWRM (360 MHz, CDCls) 6 1.57 (3H, s),
1.74-1.84 (1H, m), 2.02-2.14 (1H, m), 2.20-2.26 (2H, m), 2.50-2.58 (2H, m),

15 2.62 (3H, s), 3.93 (8H, s), 5.48 (2H, s), 7.44-7.54 (3H, m), 8.04 (1H, s), 8.49

(2H, d, J = 8 Hz); MS (ES*) m/e 390 [MH]}*. Anal. Found C, 64.74; H, 5.92;
N, 24.88. C2:H23N70 requires C, 64.76; H, 5.95; N, 25.18%.

EXAMPLE 204

20

vimethoxvy)-3-phenvl-1,2 4-triazolol4.3-blpyridazine

The compound was prepared using the procedures described in

Example 102, Steps a), b) and c) with 1-methylcyclobutane carboxylic acid

25  (US patent 4,220,795) ana 3,6-dichloro-4-methylpyridazine being used
instead of cyclopentane carboxylic acid and 3,6-diéhloropyridazine
respectively in Step a), and benzoic acid hydrazide being used instead of 2-
thiophene carboxylic acid hydrazide in Step b), and (2-methyl-2H-1,2 4-
triazol-3-yl)methanol (prepared using the conditions described in

30 EP-A-421210) being used instead of 2-hydroxymethylpyridine in Step c).
Data for the title compound: !H NMR (360 MHz, CDCls) § 1.54 (8H, s),



5. A conpound as clainmed in any one of the clains 1, 2, 3 and 4 wherein

Rl err] 15 represents cyanonethyl, hydroxybutyl, cycl ohexyl nethyl,
propar gyl , pyrrolidinyl carbonyl net hyl, benzyl, p hyl ,
i soxazol yl m{Ife4ss? t hi azol yl métMy1 , thi azol yi et hyﬁ%%%ﬁ%

I m dazol yl met hyl , benzi m dazol yl net hyl , oxadi azol yl net hyl ,

triazolyl methyl, tetrazolyl methyl, pyridinylnethyl,

pyri dazi nyl me | pami o 16t ' | oy O | ' yl, 20
i soqui nol i nyl ?rewt%h%/ﬁaz)(?" Wﬁ%daﬁh{ﬁ/ 4?91%%? @gﬁ;ﬂ%’ﬁ%ﬁ %l%q%rb gﬁgg%{? Eg
optional ly suf@H,)psE3 @H,e)e7.46-T56 ¢3H b)) 71900, ) &6adH, do ol =6t Hy);,

et hyl, benzyl net_h chl or o,

- | i di nyl |
chl ?)r onet hlyl ,M?%"S,ﬂe/reoé)go [MH]*. AE?Erﬁ?:%r@II'@J 8183; Il’ly FQ&M%Q‘P‘; o Iet hoxy,
cycl opropyl nme : , am noe ,
di met hyl ani no@%mw%equ‘“’s Ca@’%f’%ﬁﬂ%‘%ﬁ%r et hyl | d

N- et hyl pgperidi nyl, pyrrolidinylethyl, pi per azi nyl et hyl ,

nmor phol i nyl net hyl and di net hyl nor phol i nyl nmet hyl .

- 183 - 6. A compound FEXAMPIHE20A claim 1 represented by
formul a 1A, and salts and prodrugs thereof: [err] 5
wherein R err] is as defined in claim1; nis 1, 2, 3 or 4; and

Rlerr] represgni by g/flqm.Qa-t%zél-gyﬁh%hkw)»3&@@17-%pgrrolidin-1-;11;-
het er ocycl oal Kyl carbonyl, aryl or heteroaryl, any ol "Ch gr oup y be

1.2.4-triazolo{4,3-blpvridazine

10 'H NMR (250MHz, CDCl3) 6 1.95-2.00 (4H, m), 3.53-3.58 (4H, m),
3.95 (3H, s):5.55 (2H, s), 6.69 (1H, s), 7.41-7.55 (3H, m), 8.07 (1H, s), 8.43-
8.45 (2H, m), ms (ES*) M+1) = 377.

EXAMPLE 206
15

1.2.4-triazolo[4.3-blpyridazine

Prepared in an analogous procedure as outlined in Example 102a

~ using 1-methylcyclobutane carboxylic acid, Example 102b using benzoic

20 acid hydrazide and Example 102c¢ using 3-hydroxymethyl-2-methyl-2H-
1,2,4-triazole to give the title compound. !H NMR (360 MHz, CDCls) &
2.06-2.09 (2H, m), 2.26 (3H, s), 2.42-2.50 (2H, m), 3.04-3.17 (2H, m), 3.97
(3H, s), 4.06 (1H, t, J = 10 Hz), 5.57 (2H, s), 7.48-7.56 (3H, m), 7.92 (1H, s},
8.36 (2H, d, J = 7.7 Hz), ms (ES*) m/e 376 [MH]*.

25
EXAMPLE 207
1.2.4-triazolo[4.3-blpyridazine
30 Prepared in an analogous procedure as outlined in Example 102a

using 1-methylcyclobutane carboxylic acid, Example 102b using benzoic



10 optionally substituted. 7. A conpound as clainmed in claim

1 represented by formula 1B, and salts and prodrugs thereof: [err]

15 WO 98/04559 (11B) wher ein PCT/YBENI146
represents hydrogen or nethyl; 1Z7[9err] represents Cferr] alkyl,
Cerr] cycloalkyl, (Jerr] cycloal kenyl, aryl, Clerr] 20 het er ocycl oal kyI ,
het eroaryl or di (C[err])al kyl am no, any of V\/ni ch groups may be
optional |y suggtitdradide and Example 102¢ using 3- hydroxymethyl 1 methyl-1H184 -
Rlerr] is as defined in claim]1; mis ;

Rlerr] represbf4tragoledo give shotitlel corepound. 15 NMRC(BGQrMEﬁ:&s CRGlshs
optionally su und . as_cl a |l aim7
repr esent ed bga%bé-%l(g}lr m), 2,343 %), Brﬂﬁé@ﬂfcﬁl I"%rc'%ga %@gi E‘>s§18c4s
thereof: (3H, ), 3.88-4.10 (1H, m), 5.50 (2H, s), 7.42-7.56 (3H, m), 8.04 (1H, s),

5 8.48-8.52 (2H, m), ms (ES*) m/e 376 [MH]*.

EXAMPLE 208

10  fluorophenyl-1,2.4-triazolo[4,3-b}pyridazine
Prepared in an analogous procedure as outlined in Example 102a
using 1-methylcyclopentanoic acid, Example 102b using 2-fluorcbenzoic
acid hydrazide and Example 102c¢ using 3-hydroxymethyl-2-methyl-2H-
1,2,4-tr1azole to give the title compound. 'H NMR (360 MHz, CDCl3) 8 1.31
15 (3H, s), 1.72-1.90 (8H, m), 3.82 (3H, s), 5.50 (2H, s), 7.25-7.37 (2H, m),
7.53-7.59 (1H, m), 7.83-7.87 (1H, m), 7.90 (1H, s), 7.94 (1H, m), ms (ES*)

m/e 409 [MH]*.

EXAMPLE 209

20
7-(1-Methylcyelopentyl)-6-(1-methyl-1H-1 2 4-triazol-3-

fluorophenyl)-1,2.4-triazolo{4,.3-blpyridazine

Prepared in an analogous procedure as outlined in Example 102a

using l-methylcyclopentapoic acid, Example 102b using 2-fluorobenzoic
25 acid hydrazide and Example 102c using 3-hydroxymethyl-1-methyl-1H-
1,2,4-triazole to give the title compound. 'H NMR (360 MHz, CDCls) 6
1.33 (3H, s), 1.70-1.93 (8H, m), 3.92 (3H, s), 5.43 (2H, s), 7.23-7.34 (2H, m),
7.49-7.55 (1H, m), 7.90 (1H, s), 7.94-7.98 (1H, m), 8.04 (1H, m), ms (ES*)
m/e 409 [MH]".
30



[err] (110 10

wherei n Rlerr] is as defined in claiml;

represents the residue of a cyclopropyl, cyclobutyl, cyclope

cycl ohexyl M 804557 Rlerr] represasos hydrogen or rie %G;lﬁgmc?“
Rlerr] represénts hydrogen or nethyl. 9. A conpound sel ected
from 3- phenyl - 6- ( 2- pyri dyl ) met hyl oxy-7, 8, 9,

10-tetrahydro- (7, 10-ethano)-1, 2, 4- 2 Il 3, 4- a] pht hal azi ne;
3, 7-di phenyl - 6- ( 2- pyri dyl ) net hyI oxy- 2%%0[4 3- b] pyri dazi ne;
3- phenyl - 6- (2-pyriclyl)nethyl oxy-7,8,9,10-tetrahydro-1, 2,4-tri azol o[ 3, 4-

a] pht hal azi ne;
8- di et hyl -

1,2 4-triazolo[4,3- blgm_-idazine
5 1H NMR (250MHz, CDCls) 8 1.11 (3H, s), 1.13 (3H, s), 1.21 (1H, m),

1.92 (3H, m), 2.13-2.20 (3H, m), 2.39-2.45 (2H, m), 2.68 (2H, m), 3.33 (2H,
m), 3.59-3.69 (3H, m), 5.09 (2H, m), 7.46-7.58 (8H, m), 7.82 (1H,d, J= 1.6
Hz), 8.50 (2H, m), ms (ES*) (M+1) = 432.



b] pyri dazi ne; 7- met hyl - 3- phenyl - 6- ( 2- pyri dyl ) met hyl oxy-

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

7-ethyl-3-p -6-(2-pyridyl)nethyloxy-1, 2,4-triazolo[4, 3 | i ne;
5 7, 8- ben%@&’%%g%yl -6-(2-pyridyl)nmethyll®y-7,8,9, 10-tetr gf%/rc,i(?%d:ﬁd%ﬁ% 4-
triazol o] 3, 4--a] pht hal azi ne;

8- net hyl - 3, 7- di phenyl - 6- (2- pyri dyl)net hyl oxy- 1,2,4-triazolo [4, 3-

b] pyri dazi ne; Cl‘ 5¥!Ephenyl -6-(2-pyridyl)nethyloxy-7,8,9, 10-tetrahydro-(7,
10- met hano) - T Z7#—10 triazol o] 3, 4- a] pht hal azi ne;

3-phenyl -5- (pyridin -2-ylnethoxy)- 1,2, 3a, 4, 7-pentaazacycl openta-

[ a] napht hal ene; 3- phenyl - 5-( p;yri di n- 2-yl nmet hoxy) - 1, 2,

3a, 4, 8- pent aazacycl bpentAcompound|dfdoriphimpbhehasaliear mredrug thereof:

8- net hyl - 3- phenyl - 6- (2- pyri dyl ) met hyl oxy-7, 8,9, 10-tetrahydro-1, 2, 4-
triazol o [3, 4-a] pht hal azi ne;

3-phenyl - 6- (2- pyri dyl ) net hyl oxy- (7, 8- pent W 1,2,4-triazolo[4, 3-

b] pyri dazi ne; / 1

8, 8-di net hyl - 3- phenyl - 6- (2- pyri dyl) m,yt oXp- 7, § 9, 10-tet rahg/_dr 0-1,2,4- 20
triazol o[ 3, 4- a] pht hal azi ne; This Sheet Has Been Replaced

| I
3-phenyl -7-(piperidin-1-yl)-G (pyridi Net hoxy)- 1,2, 4-t '“"m
b] pyri dazi ne; 3-phenyl -7- (pyridin-4tyl)-6-(pyridin-2-yl
1,2,4-triazol o[ 4, 3- b] pyri dazi ne;

2
3- phenyl -5- (pyridi n-2-yl net hoxy) -6, 7, 8, 9-t efr ahydro-1, 2, 3a, 4, 8- pent aaza-
cycl opent a[ [ err]] napht hal ene; .
3- phenyl - 5% (pyri di n- 2-yl net hoxy) - 6, 7, 8, 9-flet rahydro- 1,2, 3a, 4, 7- pent aaza-
cycl opent a[ [ err]] napht-hal ene;
7- met hyl - 3- phenyl - 5- (pyri di n- 2-yl met hoxy) -6, 7,8, 9-tetrahydro- 1, 2, 3a, 4, 7-
30 pent aazggygleppent al [ err] ] napht hal ene;
- 186 - 3- phenyl - 6- (pyridi n-2-yl met hoxy) - 7- (t hi ophen-2-yl ) -
1,2,4-triazol o[ 4, 3-Y represbhty/hydimgeneyr C,.s alkyl; and

o] byr i ner 5 Esrerenphiee iy Gt Pk Gerdsistislianed atvhigur o- (7,
10- propang, - 1’he%e146cycloalkyl, heteroaryl or di(Ci.¢)alkylamino, any of which groups
may be optionally substituted; or
Y and Z are taken together with the two intervening carbon atoms
to form a ring selected from Cs.9 cycloalkenyl, C¢.10 bicycloalkenyl,
tetrahydropyridinyl, pyridinyl and phenyl, any of which rings may be
15  optionally benzo-fused and/or substituted;
R! represents C3.7 cycloalkyl, phenyl, furyl, thienyl or pyridinyl, any
of which groups may be optionally substituted; and
R2 represents cyano(Ci.g)alkyl, hydroxy(Ci.¢)alkyl, Cs.7
cycloalkyl(Ci.¢)alkyl, propargyl, Cs.7 heterocycloalkylcarbonyl(Ci.¢)alkyl,
20  aryl(Cie)alkyl or heteroaryl(C,.¢)alkyl, any of which groups may be
optionally substituted;
provided that, when Y and Z are taken together with the two
intervening carbon atoms to form an optionally substituted phenyl ring,
then R? is other than hydroxy(Ci.g)alkyl.
25
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triazol of 3, 4- a] pht hal azi ne;

3-(4-net hyl ) phenyl - 6- (2- pyri dyl ) net hyl oxy-7, 8,9, 10-tetrahydro-(7, 10-

et hano)- 1,2, 4-triazol o[ 3, 4-a] pht hal azi ne;

3- ( 3- et hox W eR#§59- 6- ( 2- pyri dyl ) net hyl 02(3,(85’-8’ 9, 10-tetrahyB8CEGBRTOW136 10
ethano)- 1, 2,4-triazol o[ 3, 4-a] pht hal azi ne;

3-(2-fluoro)phenyl -6-(2-pyridyl)nethyl oxy-7,8,9, 10-tetrahydro-(7, 10-

et hano)- 1,2,4-triazol o] 3, 4-a] pht hal azi ne;

3-(3-pyridyl)-6-(2-2yri dycdmpohni @sycldingedin didimel repgredentedhy firnealaano) -

1,2,4-triazol , 4- t hal azi ne; 15
3-cycl opropyl ig{%@%grﬁﬁﬁdﬁ%ﬁ%Pﬁ@%%?Q, 10-t et r ahydr o- (7, | 0- et hano) -

1,2, 4-triazol o[ 3, 4-a] pht hal azi ne; 6

[ (6-met hyl)-2-pyridyl)nethyl oxy-3-phenyl -7,8,9,10-tetrahydro-(7, 10

et hano) -1,2,4-triazol o 3, 4-a] pht hal azi ng:N

r%/ri dy1] met hyl oxy- 3- pheny - 7\>8,}gx 10-tetrahydro-(7,10- 20

6-[ (3-mehyl ) - 2-
et Lgﬁroﬁﬂ HgasperReglaced o 3 47 3] pht WAl 21 neN
6-[(4- Il L’ l ﬂ | ] met hyl oxy- g
et hano [ | o[ 3, 4- a] pht haM&Zi

yl ;7. 8,9, 10-tetrahydro- (7, 10-

= G [ (5-met hyl)-2-pyridyl]
nmet hyl oxy- 3- phenyl -7 , 8,9, 10-tetrahydr -—(~7(CHI§)-—- R12 et hano) - 1,
2,4-triazol o[ 3, 4-a] pht hal azi ne; 25 2'n
3- phenyl - 6- ( 3- pyri dyl ) net hyl oxy-7,8,9, 10-tetrahydro-(7, 10-ethano)- 1,2, 4-
triazol of 3, 4- a] pht hal azi ne; 3- phenYIl - 6- (4-pyridyl)nethyloxy-7,8,9,
10-tetrahydro- (7, 10-et hano)- 1, 2, 4- WA i azol o[ 3, 4- a] pht hal azi ne; .
3-phenyl -6 [ 2- (I -met hyl )i m dazol yl ] met hyl oxy-7, 8,9, 10-tetrahydro-(7, 10-
30 et hano)- 1, 2,4-triazol o] 3, 4- a] pht hal azi ne;
- 187 - whereih By anaphiefipef iatchyihiy- 3- phenyl -7, 8, 9, 10-t et r ahydro- ( 7,
10- et hano) - 1,2,4-triazol of 3, 4-a] pht hal azi ne; 6-[1-(3,
5- di et hyl ) pyr azol W ¥rkethyd ¥x$-aNbhenyl - 7, 8, 9, 10-t et rahydro- (7, 10-

et hano) -1, 2, 4-tri azgh - Les

6- [ 4- ( 2- et hyl ) t hi go%ﬁ’j"ﬁ%?ﬁﬁ%@@f%ﬂgﬁﬁ|°§°7‘,°§1,ké’,1' Q47 tetrahydro- (7, 10-
et hano) - 1, 2, fetéroagciballdldardbail, kalhat Reteroaryl, any of which groups may be

3- phenyl - 6- (2- qui noxal i nyl ) net hyl oxy-7, 8,9, 10-tetrahydro- (7, 10-ethano) -
1, 2, 4- t ri ¥ ol epBonally smbstitutedae;

3- phenyl - 6- ( 3- pyri dazi nyl ) net hyl oxy-7, 8,9, 10-t et rahydro- (7, 10- et hano) -

3. A compound as claimed in claim 1 represented by formula

1IB, and salts and prodrugs thereof:

15 (11B)

wherein
Y! represents hydrogen or methyl;
Z! represents Ci.¢ alkyl, Ca.7 cycloalkyl, C4.7 cycloalkenyl, aryl, Cs.7
20  heterocycloalkyl, heteroaryl or di(Ci.¢)alkylamino, any of which groups
may be optionally substituted;

[T




10 1,2, 4-triazol o[ 3, 4- a] pht hal azi ne;

6- (1- benzyl i m dazol - 2-yl ) met hyl oxy- 3- phenyl -7, 8,9, 10-tetrahydro- (7, 10-
et hano)- 1,2,4-triazol o] 3, 4-a] pht hal azi ne; 46
3- pheny! - 6- (WOSB#H1 i n- 1-yl ) met hyl oxy- 7,-8188 - 10- t et r ahydr o- (7 15t hano) -
1, 2,4-triazolo[ 3, 4-a]phthal azine; 1

6- (I -et hyl i m dazol - 2-yl ) met hyl oxy- 3- phenyl 7,8,9, 10-tetrahydro- (7, 10-

ethano)- 1,2,4-tri l.o[ 3,4-.a] phth
3- phenyl - 6- ( 1- pyragé?ﬁ %@Fﬁ?fl'gﬂc ’-81 10 t et rahydro- (7, 10- et hano) -1,

2, 4- triazolo h | azi ne;

3- phenyl - 6- (N—pyrro%écfi n?%?é%ﬁgnyl)met hyl oxy-7, 8,9, 10-t et rahydro- (7, 10- 20
ethano)-1, 2, 4-tri azﬁ%fe’brésalmfﬁrhhbﬂhembaryl either of which groups may be

6- [ 4- (3- msthyl)pyrld rrethe/l oxy- 3-phenyl -7, 8,9, 10-tetrahydro-(7, 10-

et hano) - 1 2, /0ptaonally substitutedit hal azi ne;

3- phenyl - (2 qui nol i nyl ) met hyl oxy-7, 8,9, 10-tetrahydro-(7, 10-ethano)-

1,2, 4-tri a§o| o[ 3, 4- a] pht hal azi ne; 25

6- (2-i m dazol yl) met yl oxy-c3mppraind aJc&l&edm -l St 8hegisented b9-BERANL) -

1,2, 4-triazol o[ 3, 4- a] pht hal azi ne;

henyl 6- (2- thuHﬂalaynd)mMmawmlb@cenm&lesa&ayhemﬁ 10- et hano) - 1, 2, 4-
triazol o] 3, 4- a] pht hal azi ne;

6-[ 2- (5-met hyl ) t hi azol yl ] met hyl oxy- 3-phenyl -7, 8,9, 10-tetrahydro-(7,10- 30
et hano)-1, 2,4-triazol o[ 3, 4- a] pht hal azi ne; N-N

- 188 - 6- [2-(4-nmethyl)thiazolyl]nmet yIM 3-phenyl -7,8,9,
10-tetrahydro-(7, 10- et hano) -1, 2, 4- (11 of{3 4- a] pht hal azi ne;

6- [ 2- (3, 5-di net hyl ) pyri dyl ] net hyl oxy- 3Ip'h nyl47 8,9, 10-tetrahydro-(7, 10-
ethano)- 1,2,4-triazol o] 3, 4-a] pht hal This Sheet Has Been Replaced
3- phenyl - 6- (2 pyrazi nyl) nmet hyl oxy-7£8, 9) 10 t etrahydro- (7, 10- mmmnmm
1,2, 4- triazol o[ 3, 4- a] pht hal aX 0

6- [ 2- (4, 6-di net hyl ) pyri dyl ] net hyl oxy- 3- phenytL?,B, 9, 10-tetrahydro-(7, 10-
ethano)- 1, 2,4-triazol o[ 3, 4-a] pht hal azi ne;

3- phenyl - 6- (4-t hi azol yl ) met hyl oxy-7,8,9, 1 @,r“\hydro (7, 10-ethano)- 1,2
4- 10 triazol o] 3, 4- a] pht hal azi ne;

6-[ 2- (5, 6-di net hyl ) pyri dyl ] net hyl oxy- 3- phenyl - 7 8,9,10-tetrahydro-(7, 10-
ethano)-1, 2,4-triazolo [3,4-a]phthal azi ne; o)

6- (4- et hyl i m dazol - 2-yl ) net hyl oxy- 3- phenyl 17] 8,9, 10-tetrahydro-(7, 10-

10
wherein
R!is as defined in claim 1;
Q represents the residue of a cyclopropyl. cyclobutyl, cyclopentyl or
cyclohexyl ring;
15 R3 represents hydrogen or methyl; and

RS represents hydrogen or methyl.

- 5. A compound selected from:
3-phenyl-6-(2-pyridyl)methyloxy-7,8,9,10-tetrahydro-(7,10-ethano)-1,2 4-
20  triazolo[3,4-a]phthalazine;
3,7-diphenyl-6-(2-pyridyl)methyloxy-1,2,4-triazolo[4,3-b]pyridazine;
3-phenyl-6-(2-pyridyl)methyloxy-7,8,9,10-tetrahydro-1,2,4-triazolo[3,4-
alphthalazine;
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ethano)- 1, 2,4-triazol o[ 3, 4-a] pht hal azi ne; 15

3- phenyl - 6- (4 pyri mdllh ﬂéfﬁ@é’ln% lac%ds 9, 10-tetrahydro-(7, 10-et hano) -

1,2, 4-triazolo [3,4-a

6-[ 4- ( 2- et i pasisszol y phenyﬁl 7, 8,9, 10-t et r ahPGTEER7/014§.
ethano) -1,2,- 4-triazo Ia2|ne

6- (6-chl or opyri dazi n- 3-yl ) net hyl oxy- 3- phenyl -7. 8,9, 10-tetrahydro-(7,10- 20
ethano)- 1,2, 4-triazol o[ 3, 4-a] pht hal azi ne;

6- (2-1 i dazolyB)dirtdthlybsypleriyl-6ve-hytidnbmethyipxs: 192, 41tiazsle 43 dr o- (7, 10-
et hano) -1, 2 4- trlazolo[3 4- a] pht hal azi ne;

6- (4- hydroxy PM?I Hﬁyl)nethyloxy 3-phenyl -7, 8,9, 10-tetrahydro- (7 10-

S P PR g s ey,

triazol o 3, 4- ’ﬁbﬂb’&l@p&éhpf‘—ﬁ (2-pyr1dyl)methyloxy 1 2 4- tr1azolo[4 3-b]pyr1dazme,
6- (4- hydr oxynet hyl cycl ohexyl ) net hyl ox q % 9,1 tde rlagydro-
(7, 10- et hano)7,84henzo-3-phenyl-6;3: Wlaqyl Pﬂé}f Re89 10-tetranydr

6- ( 3- hydroxyrret e Xy-3-phenyl -7,8,9, 10-tetrahydro-(7, 10- 30
et hano) - 1, 2, 41'%? OA%P%%QW%?@%I azi ne;

- 189 - ét%y'l’-%t T\iphenyl-6-(2-pyridyl)methyloxy-1,2,4-triazolo[4,3-
1,2,4-triazol - 3 yl Y et hyl %xy % pgleﬁyl 7,8,9, 10- tetrahydro- (7,

10- et hano) - 1b]21y41damne;ol o[ 3, 4- a] pht hal azi ne;

O (2 ety L 2 B0 S hMTEh itk 3 OB ok &, 10 GhEABY .

3- phenyl ( pyri dyl) nmet hyl oxy-7,8,9, 10-
tetr ahyd;lg (;e&%@ﬁﬁ%%@ﬁﬁdﬂh%%’“ azol o[ 3, 4- a] pht hal azi ne;

3- pheny! - 6- ( 33-gtheayy-52(pyyididyd-ylmethoxy)-i, %38,497- pmt-ata@@cmiyﬂer@)ta( 7, 10-
ethano)- 1,2,4-triazol o[ 3, 4- a] pht hal azi ne; and salts and prodrugs
thereof. 10 [la]naphthal eng; A conpound sel ected from

6-(6-met hyl pygi %eny% B! {_Pé'r;ﬁi F%/is 916%8@109%2'13@ Bagcbh én%a[dz%%?él@ﬁ@mﬁ

a] pht hal azi ne; rugs
conpound sel e adphtiedlene;

6- ( 1- net hyl - 1, 2 4-t | - | o 4, 3-
(1-me 1% 8- methyl 3-;351212131 6- (2-pyr1&yq)me2hy§oxy 9 SDQ?B etra’hydro 1 i%zo of
triazolo[3,4-a]phthalazine;
3-phenyl-6-(2-pyridy1)methyloxy-(7,8—pentano)-1,2,4-triazolo[4,3-

11. A

b]pyridazine;
, 8,8-dimethy1-3-pheny1-6-(2-pyridyl)methyloxy-7,8,9,10-tetrahydro-1,2,4-

20 triazolo[3,4-a]jphthalazine;
3-phenyl-7-(piperidin-1-yl)-6-(pyridin-2-ylmethoxy)-1,2, 4-triazolo[4,3-
b]pyridazine;
3-phenyl-7-(pyridin-4-yl)-6-(pyridin-2-ylmethoxy)-1, 2,4-triazolo[4,3-
b]pyridazine;

25  3-phenyl-5-(pyridin-2-ylmethoxy)-6,7,8,9-tetrahydro-1,2,3a,4,8-pentaaza-
cyclopentafa]naphthalene;
S-phenyl-5-(pyridin-2-ylmethoxy)-6,7,8,9-t.etrahydro-1,2,3a,4,7-pentaaza-
cyclopenta[a]naphthalene;
7-methyl-3-phenyl-5-(pyridin-2-ylmethoxy)-6,7,8,9-tetrahydro-1,2,3a,4,7-

30 pentaazacyclopenta[a]naphthalene;

’ o — 3
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b] pyri dazi ne;
6-(2-nmethyl-2H 1, 2, 4- tm"lﬁg?—?has?i}eyn hoxy) 3, 7-di phenyl -1, 2,4-triazol o[ 4, 3-

:2307 di ELE%LW@%@‘B&% 2’",,,’”"#!#’”#},” net hdBP)-- 1, 2, 4-tri azol orgrg;-mmw“

b] pyri dazi ne;-
6- (2-net hyl - 2H-tetrazol - 5-yl met hoxy) - 3, 7- di phenyl -1, 2, 4-tri azol o[ 4, 3- b] -

pyri dazi ne; (+hi 0. R
3, 7- di phenyl - v -phenykE pyriin 2:ylmethoxy)-T-(thiophen-2-yDl, 2 4 riazolold 8 1 4 3.
b] pyri dazi ne; b]pyridazine;

3, 7-di phenyl - 6(1 propyl-1H1, 2, 4-triazol - 3-yl net ho 4-triazol of 4, 3-
b] pyri dazi ne; 3-phenyl-6- (pyr1d1n-2 ylmethoxy)-7-(thiophen- 3-y1¥ 1, 2 4- tnazolo[4 3-

6- (1- et hyl - 1%—|n1gazol 4-y] met hoxy) - 3, 7-di phenyl -1, 2, 4-tri azol o[ 4, 3- 30
b] pyri dazi ne; Ip - 190 -

6- ( 3- hyd
b] E)'yr [Tg:[em ne; %bﬁéﬂ%l@%ﬂwﬂdﬁhﬂ%ﬂo% Z 8’??{12(23%\1 i_rakpﬂdrg ﬂhlo({({)/%ﬁﬂ&)ql B4

- 3, 7- di phenyl {r1thkz[34—a]pdzzhhlazﬁm 3- b] pyri da2| ne
6- (5- net hyl - 2H- 1

3: - b] pyr i P%Pé‘hyi)Pgég!SI g'ﬁ Wf&?{%%-ﬁhyio’é‘g bg] §ﬂ fzecs}'éw %an@t in(gigl) 0247
-di phenyl - 1, %’thg‘{)y g,_a%f-l_tﬁig%ﬁl’ofﬁ 4|_a'_]phtl'i£1‘—19§ﬁe' dazi ne;

3- (4- met hoxypheny 4-triazol - 3-yl met hoxy) -7 -phenyl -

10( 1,2,4-t13- (EBZrﬁiethéxSS)pm]elnyl Setﬁzmmadyl)methyloxy-? 8,9,10- tetrahydro—(7,10-
6- (3- nethylpyrldln 2-yl meth 7-(piperidin-1-yl)-1,2,4 -
triazol o[ ¥ 3- sthgnprha, ﬁ-énazo 0)[3 4-a]phghalazme yh-

/- (mor pholii n- Lklé’i hu%r&lﬂ?x@ﬂd By ety 168y - AW 0- tetfallydrbl ¢72F@! O[ 4, 3 -

b] pyri dazi ne;

3- phenyl - 7- ( pygthdhd)-3;2/4 Xridz610y3, udi]phthalapiidioxy) - 1, 2, 4-tri azol of 4, 3-
b] pyri dazi ne;

8- met hy! - 6- ( 2-3v(3-hyrideh-6-(2-prridyazesby boxp- ¥l Had Qytp trahydap{RdQyethane)-
triazolof 4, bﬂ B ¥1 {rquzdlgﬁi 4-alphthalazine;

15  3-cyclopropyl-6-(2-pyridyl)methyloxy-7,8,9,10-tetrahydro-(7,10-ethano)-
1,2,4-triazolo[3,4-alphthalazine;

_ 6-[(6-methyl)-2-pyridyljmethyloxy-3-phenyl-7,8,9,10-tetrahydro-(7,10-
ethano)-1,2,4-triazolo[3,4-ajphthalazine;
6-[(3-methyl)-2-pyridyljmethyloxy-3-phenyl-7,8,9,10-tetrahydro-(7,10-

20' ethano)-1;2,4-triazolo[3,4-a]phthalazine;
6-[(4-methyl)-2-pyridyl]methyloxy-3-phenyl-7,8,9,10-tetrahydro-(7,10-
ethano)-1,2,4-triazolo[3,4-a]phthalazine;
6-[(5—methyl)-2-pyridy1]methyloxy-B-phenyl-7,8,9,10-tetrahydro-(7,10-.
ethano)-1,2,4-triazolo[3,4-a]phthalazine;

25  3-phenyl-6-(3-pyridyl)methyloxy-7,8,9,10-tetrahydro-(7,10-ethano)-1,2,4-
triazolo[3,4-a]Jphthalazine;
3-phenyl-6-(4-pyridyl)methyloxy-7,8,9,10-tetrahydro-(7,10-ethano)-1,2,4-
triazolo[3,4-a]phthalazine;

= 3-phenyl-6-[2-(1-methyl)imidazolyl]methyloxy-7,8,9,10-tetrahydro-(7,10-
30 ethano)-1,2,4-triazolo[3,4-ajphthalazine;
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6-(1-methyl-1H1,2,4-triazol - 3-yl rrethoxy) 7- (rmrpholin 4-yl)-3-phenyl - 20
124tr|azolo[43b]pyrldazme (2 nmet hyl -
1,

2,4-triazol - 3-yl net 4-yl) - 3- p henyl- 1,2, 4
-tri azol o[ 4w $8/02959 da PCT/GB97/01946
7-cycl ohexyl --6- ( 2- neth azol- -ylnethoxy) 3-phenyl - 1,2, 4-

triazol o[ 4, 3-b] pyri dazi ne
7-cycl ohexyl - 6- (1 - et hyl - 1H+ 1 2,4-triazol - 3-yl net hoxy) - 3- phenyl - 1,2
triazol of 4, 3- B}@yasyaimphwyl)methyloxy-3-phenyl -7,8,9,10-tetrahydro-(7,10- ethano)

erégglogfztgl 3% ?thgfg fl;ﬁ-p]htiailazthrléazol 3-yl net hoxy) - 3- phenyl -1, 2, 4-
8- met hy! - 6- (| glﬂgy{yé ;te%hgnﬁyﬂaogméﬁfyxémsMi.agazgﬁimmmyam%ﬂm- 30

triazolo[4,3

- 191 - ethano)-1,2,4- tnazolo[3 4-a]phtha1azme
-cyclobutyl G (1- rrethyl-ll—|-124tr|azol Imethoxg/)l E% 37%4
tri azol o[ 4 3- 6}#y(3- mhmbthlazolyl]methyloxy 3- enyl 7,8,9,10-tetra ydro (7,1

7-tert-butyl - slfxwéﬂeﬁjghé'ﬁéofﬁﬂatlph%%m%ey' met hoxy) - 3- phenyl -1, 2, 4-

triazolo [4, 38

7-cycl obut yl - bxy37 \§, 98 0 texahydr (@ thbind)4-
tri leol o] [Z 3- #ﬁ§%%¥?r§héxéﬂylgméﬂm 2 %82 nmet hyl - ZHTgJ,ﬂZ{lﬂe )

4-triazol - 3- yllnﬁ,nhmwolsﬁphe]nhthalaﬂnﬁr triazol o[ 4, 3-b] pyri dazi ne;
7-tert-butyl - Bﬁg gT(héxyndamgyﬁmte{hﬁ% 7?8 §|1r68ttego ))d'rg’-'(ehl%gtlﬁalrio%-" 4'_ 10

triazol of 4, 3-

7-ethyl - 6; K yl met hoxy) - 3- phenyl - 1 2, 4-
triazol o[ 4] 3- g?%llﬂéé @%%ﬁﬁﬂﬁiﬁmé" | - 6- (2-net hyl -2H 1,

4-triazol - 3- yleret- béﬁ;}}hmﬁgﬂﬁtﬂyﬂ)m&tﬁyhxy -3-phenytly7, &Zolﬂafﬂrahw}wﬁ #zi ne;

15 7-(1- rreth | oycl obut yl -2H1,2,4-triazol - 3-yl net hoxy) - 3-
phenyl - 1 f;apa)zéi?oﬁztr@zah%éﬁﬁr%qgﬁ azine;

7-met hyl - 6- ( 1- ﬁhgng-h%sjoqaufﬁﬁﬂ ﬁ%%eﬁxﬂ&ﬂeti,@?g,ib'@tﬂlﬁﬁh‘b 11,19-ékhrano)-

triazol of 4, 3-

7-cycl obut yl - 3 plaetnihzdlo{RHalpthhlazinazol - 3- yl net hoxy) -1, 2, 4-tri azol of 4, 3-
20 b] pyri dazi ne;

7-cycl opet® y| -G5(1-phhylimidazol 2 meshylony-Srpheapitdng 8. 4A-tetrabydron% 10+, o) of 4,

3- b] py, thg%%i-li%,&triazolo[3,4—a]phtha1azine;
3-phenyl-6-(1-pyrazolyl)methyloxy-7,8,9,1 O-tetrahydro-(7,10-ethano)-1,2,4- .
triazolo[3,4-a]lphthalazine;
3-phenyl-6-(N-pyrrolidinylcarbonyl)methyloxy-7,8,9, 10-tetrahydro-(7,10-

20 ethano)-1,2,4-triazolo[3,4-a]Jphthalazine;
6-[4-(3-methyl)pyridyl]methyloxy-3-phenyl-7,8,9, 10-tetrahydro-(7,10-
ethano)-1,2,4-triazolo[3,4-a]phthalazine;
3-phenyl-6-(2-quinolinyl)methyloxy-7,8,9,10-tetrahydro-(7, 10-ethano)-
1,2,4-triazolo[3,4-a]Jphthalazine;

25  6-(2-imidazolyl)methyloxy-3-phenyl-7,8,9,10-tetrahydro-(7,10-ethano)-
1,2,4-triazolo[3,4-a}phthalazine;
3-phenyl-6-(2-thiazolyl)methyloxy-7,8,9,10-tetrahydro-(7, 10-ethano)-1,2,4-
triazolo[3,4-ajphthalazine;
6-[2-(5-methyl)thiazolyljmethyloxy-3-phenyl-7,8,9,10-tetrahydro-(7,10-

30 ethano)-1,2,4-triazolo[3,4-a]phthalazine;
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7-cycl opentyl - 3 -(2, 4- difluorophenyl) 6-(1-nethyl-1H1,2,4-triazol-3 -
yl met hoxy)- | ,2,4-tri &zstﬂhee[tnas%al dazine; 25

z gyzl ;)Plegtzo‘kg[%&;o%ssge ’maaﬂ I'm azoI 3 yI met hoxy) - 3- (t hpoploser/droyd) -

7-cycl opent yl-6-(2- nethy |azol 3 yl met hoxy) - 3- (t hi ophen-2-yl) -
1,2, 4- triazolo[4 3-b] pyri dazi ne;

7-cycl PPoNLYL ;B ApIRk e ik hURRSLs FR¥hyIP B YOSl Bln 10y ) -

30 24tr|

- 192 - ethano) 1,2,4- tr1azolo[3 4-a]phthalaz1ne
7-cycl opentyl - 2-f1 uoro henyl ) - 6- (1- net hyl - -triaz

yl met hoxy) - 1, 264 t(Blfadun@ hwlhxye'}qxl}maabf oy ) 3 phenyl.7,8,9,10-teteahydro-(7,10-

;I ?r)étCngg)nt)lll 2 (alzx}qf) ??Y‘E)[]bp‘g?’ pﬁh‘gﬁ%& I-2H—1 2,4-triazol - 3-

7-cycl opentgyl - 3: ;{h%nfyﬂ@g@ﬁﬁﬁiﬂhﬁhﬁemﬂbkﬂim 8; M tei41ydib=(711@ethano)-1,2,4-

4-1riazol o[ 4, 3- pyri dazi ne;

- cycl opent yl - 3tfidzolofd, 4{alphthalienyle) - 6- (2- net hyl - 2H-1, 2, 4-tri azol - 3-
yl met hoxy) -1, 2 tr|a ol

7-cycl opent yl - iﬁﬁﬂérfy O{W}HYA&&&?M?%QQMW 1-7,8,9,10-terppby dros(7. 19y
b] pyri dazi ne; yainmg ]hzqy?{%m}q aﬁ,mrammgi (2- et hyl - 2H

1,2,4-triazol -
3 phenyl-6-(4-thiazolyl)methyloxy-7,8,9,10- tetrahydro—(7 10-ethano)-1,2,4-

10  triazolo[3,4-a]phthalazine;
6-[2-(5,6-dimethyl)pyridyljmethyloxy-3-phenyl-7,8,9,10-tetrahydro-(7,10-
ethano)-1,2,4-triazolo[3,4-a]phthalazine;
6-(4-methylimidazol-2-yl)methyloxy-3-phenyl-7,8,9,10-tetrahydro-(7,10-
ethano)-1,2,4-triazolo[3,4-a]phthalazine;

15  3-phenyl-6-(4-pyrimidinyl)methyloxy-7,8,9,10-tetrahydro-(7,10-ethano)-
1,2,4-triazolo[3,4-a]jphthalazine;
6-[4-(2-ethyl)thiazolylJmethyloxy-3-phenyl-7,8,9,10-tetrahydro-(7,10--
ethano)-1,2,4-triazolo[3,4-a]phthalazine;
6-(6-chloropyridazin-3-yl)methyloxy-3-phenyl-7.8,9,10-tetrahydro-(7,10-

20' ethano)-1,2,4-triazolo[3,4-a]phthalazine;
6-(2-imidazolylymethyloxy-3-(4-methylphenyl)-7,8,9,10-tetrahydro-(7,10-
ethano)-1,2,4-triazolo[3,4-a]phthalazine;
6-(4-hydroxymethylphenyl)methyloxy-3-phenyl-7,8,9,10-tetrahydro-(7,10-
ethano)-1,2,4-triazolo[3,4-ajphthalazine;

25  6-(4-hydroxybutyl)oxy-3-phenyl-7,8,9,10-tetrahydro-(7,10-ethano)-1,2,4-
triazolo[3,4-a]phthalazine;
6-(4-hydroxymethylcyclohexyl)methyloxy-3-phenyl-7,8,9,10-tetrahydro-
(7,10-ethano)-1,2,4-triazolo[3,4-a}Jphthalazine;

- 6-(3-hydroxymethylphenyl)methyloxy-3-phenyl-7,8,9,10-tetrahydro-(7,10-

30 ethano)-1,2,4-triazolo{3,4-a]phthalazine;
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phenyl - 1,2,4-triazol o[ 4, 3- b] pyri dazi ne; _
E] S%: gggin';]gl 3- phen%(hls S?ee gH BeenZRe4pla£eI;il azol - 3-yl net hoxy) -1, 2, 4-tri azol o[ 4, 3-

3- (4- met hywmmsp 7 ;HIHW"W WH“'d. n- 294k Tet hoxy) - 1, 2, 4- t PEHEBPHPSG.
b] pyri dazi ne;

3- (4- net hyl phenyl ) - 6- (3-net hyl pyridi n-2-yl net hoxy) - 7- phenyl -1, 2, 4-

triazol o[ 4, 3-b] pyri dazi ne;

6- (I - et hyl - | 16-{Ivoethyl-12, ¢triazhbyi)Be thylorst- Byt hemyb7l, 8,940 tesnghydros, 4 20
triazol o[ 4, 3;(3 r|da2|

3- pheny! - 6- ( W@Q)&MWIOJB@NMPW?’n 4-yl)-1,2, 4-triazol of 4, 3-

b] pyri dazi ne; ) i
6- [ 2- (4- net hyq f%lmaezt (})Wl %1 y'n‘) ex[aﬁg&?/]xl)é? eith&’ll%)ﬁ’e nﬁh-ef,y% 7218 '? rlloageotrahydro
b] pyri dazi ne;(7,1%bethano)-1,2,4-triazolo[3,4-a]phthalazine;

EE?;;L? 0[751(% g}?t ;%;’ﬁér é%éﬂ)%?or}ylggthilogg% Yye -i%/ethd oxy-7 )élﬁﬁbhoxy) L2

e Wi R eiahf U AR A AR 1 4-Y1) -1, 2, 4

triazolo[4,3

7-cycl opent ylg.[;vhéﬁynsl(la;éth&*y 2. Brid ¥l e fioloRy V7, 8181 10otetray drdetTy10-1, 2, 4-
30 triazol of 4, 3-b] pyri dazi ne;

- 193 - ethano)-1, 2 4 triazolo[3, 4- a]phthalazine;

7-1sopropyl - TU* 141, 2 I azol - 3-yl met hoxy) - 3- phenyl - 1, 2,4-
triazolo [4, & % qulqgrugé éhere%*acycl opropyl 6- (1-nethyl - 1H
1,2,4-trigzol -3 ylnethoxy) 7- phenyl - triazol of 4, 3- b]pyrlda2|ne

6. - A compound selected from:
6-(6-methylpyridin-2-yl)methyloxy-3-phenyl-1,2,4-triazolo(3,4-
a]phthalazine;
and salts and prodrugs thereof.

15

7. A compound selected from:
6-(1-methyl-1H-1,2,4-triazol-3-ylmethoxy)-3,7-diphenyl-1,2,4-triazolo[4, 3-
blpyridazine;
6-(2-methyl-2H-1,2,4-triazol-3-ylmethoxy)-3,7-diphenyl-1,2,4-triazolo(4,3-

20 blpyridazine;
3,7-diphenyl-6-(2H-1,2,4-triazol-3-ylmethoxy)-1,2,4-triazolo[4,3-
b]pyridazine;
6-(2-methyl-2H-tetrazol-5-yhnethoxy)-3,7-diphenyl-1,2,4-triazolo[4,3-b]-
pyridazine;

25  3,7-diphenyl-8-(2-propyl-2H-1,2,4-triazol-3-ylmethoxy)-1,2,4-triazolo[4,3-
blpyridazine;
3,7-diphenyl-6-(1-propyl-1H-1,2 4-triazol-3-ylmethoxy)-1,2,4-triazolo[4,3-
blpyridazine;
6-(1-methyl-1H-imidazol-4-ylmethoxy)-3,7-diphenyl-1,2,4-triazolo[4,3-

30 blpyridazine;

~
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5 3-(2-fluorophenyl)-6-(2-nmethyl-2H1, 2,4-triazol - 3-yl net hoxy) - 7- phenyl -
1 ,2,4-triazolo[4, 3-b]pyri dtaFZ| ne; 3-(2-fluorophenyl)-6-(1-nethyl-
1, 2, -triazQls3: soins Béve Rydlaced PCT/GB97/01946
1,2,4-tri azgY%F%&gE%] pgm&ﬂ - 189 -
6- (I -rret hyl -1H 1, 2, 4-t I lnoxy) 7- phenyl - 3- (th| ophen-2-yl)- 10
124tr|azolo[43b]pyridazine 6- (1- et hyl -
12,4tr|azol-- ! -
triazol o[ 4 31 {) W%&l&%% J%}éb‘?%ﬁ%g?w éf_ﬂﬂe)nyljli44;r1azolo[43
1,2,4-triazol %pgkf@tzmhgy) -7- phenyl - 3 -(thiop hen-2-yl)- 1, 2,
4-triazol of 4, ] pyri dazi ne;
6- ( 2- met hyl - 2+6- 14-zne1.thyﬂ14ef£dbiéfwaﬁ@¥ ﬁdslmethome%yrdlﬂheﬁyki&ﬁtelwboli 32, 4-
triazolo [4, 3@}) |da2|ne 3-(furan-3-yl)-6-(1-methyl - H
1,2,4-triazol y) 7-phenyl - 1,2, 4- triazolo[4

,3-b

| -

I pyridgzi H-1,2,4-triazol-3-ylmethoxy)-3,7-di hen1124-tr1azolo43
met hy' - EF fnethtyllzazol '3- ;larirzgt o};<y)e 7ox¥|)eny g ?I [ 20

i
2
(- et

, 2, 4-triazol dp}pysidalziye;i dazi ne 6- (5- net hyl -
2,
p

, 2, 4- oxadi azol - 3-yl net ho

] pyri d)z;Z| |nez 6-(3- rglethyl 3I-)I( )i 2,3- tnazoij4-yr1me¥;{mx3:fl) 3% dlpimeny ?2 L tnazolo[4 3-
phenyl - 3- (trli Jyl)-6- (2H—1 2,4-triazol -3-yl net hoxy)- 1,2, 4-
triazol o[ 4, 3 blﬁﬁﬁh‘é‘%ﬁ%e 3. (furan-2-yl)-6-(1- met hyl -

1H-1,2,4-tri azmk4%wumybhsﬂyb$ @heveyhyll1 B, B2 4-triazol-3-ylmethoxy)-7- phenyl
tri azol o[ 4, 3-b] pyri dazi ne;
6- (1- net hy0- 1H,2 Qtnazwlpkﬁﬁ’rb]ml;lﬂﬁ@mﬁoxy) 3- phenyl - 7- (t hi ophen- 3-yl ) -

5 ot hor o ore-4s B by af B3 methor A Phepyk T SpiReRdInA IR 34 5

trlazolo[43bt]pé/d1 z3|g r1dz
- 194 - ] ieﬁ% ?py |ophen 3-yl)-G(2H1,2,4-triazol | met hoxy) -

1,2, 4- 7 (morphohn 4 yl) 3-phenyl-6-(pyridin- 2-ylmethoxy) 1,2,4- tr1azo>io[4 3-

i ophen-

6-
1
1
b
7-

b]pyridazine;

15  3-phenyl-7-(pyridin-3-yl)-6-(pyridin-2-ylmethoxy)-1,2,4-triazolo{4,3-
b)pyridazine;
8-methyl-6-(2-methyl-2H-1,2,4-triazol-3-ylmethoxy)-3,7-diphenyl-1,2,4-
triazolo[4,3-b]pyridazine;

‘ 6-(1-methyl-1H-1,2,4-triazol-3-ylmethoxy)-7-(morpholin-4-yl)-3-phenyl-

20 1,2,4-triazolo[4,3-b]pyridazine;
6-(2-methyl-2H-1,2,4-triazol-3-ylmethoxy)-7-(morpholin-4-yl)-3-phenyl-
1,2,4-triazolo[4,3-b]pyridazine;
7-cyclohexyl-6-(2-methyl-2H-1,2,4-triazol-3-ylmethoxy)-3-phenyl-1,2,4-
triazolo[4,3-b]pyridazine;

25  7-cyclohexyl-6-(1-methyl-1H-1,2,4-triazol-3-ylmethoxy)-3-phenyl-1,2,4-
triazolo [4,3-b]pyridazine;
7-cyclopentyl-6-(2-methyl-2H-1,2 4-triazol-3-ylmethoxy)-3-phenyl-1,2,4-
triazolo[4,3-b]pyridazine;
8-methyl-6-(1-methyl-1H-1,2,4-triazol-3-ylmethoxy)-3,7-diphenyl-1,2,4-

30 .triazolo[4,3-b]pyridazine;

|
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I a
2-
2
1

a

3-

I

1-

5-
y
3

zol o[ 4, 3- b] pyri dazi ne;
nmet hyl - 2H 1, 2,4 | zo - I net hgxy)-3-pheny| -7-(thi ophen-2-yl) -

,4-triazol o[ 4, 3- Relace 6- (1- et hyl -

, 2, 4- t WQ I8/p4539 yI yI -1- j ophen-2-yl) - PCT/GB97/01946

4tr|azol~o[4 3b] -(furan-2-yl)-6-(2-nethyl-

,4-triazol - ylnethoxy) 3 phenyl 1,2, 4-

zoIo[43b]pyr|da2|ne fur an- 2- I) 6-(1-nethyl- 1H 1,

-triazol -3 Yyﬁbbmkﬁ}—@mmw %4-4211&! 3-y1mctbmm)rq Flhenyi]-b.)zr4-da2| ne;

met hyl azol Inethoxy) 3,7 -diphenyl- 1,2,4-triazol o[ 4,
b] py&!ﬁ?ﬁé %ﬁl% pyndagm 4-f | uor ophenyl ) - 6- (1- met hyl - 1H-

triazoly [‘3'% J@@he%hﬂhﬂ%i 2,4- tnazo 3 enyrxo:g)-%ﬁ_henyl 1,2,4-

4-
4-tri azol o[ 4, 3- b] pyri dazi ne;

3-tri azolbrﬂaz;dlnﬁ,%iyyndaﬂné tri azol o[ 4, 3- b] pyri dazi ne;
d

4-

I phenyl azin-2-yl t - 2,4-triazolo [4,3-b] pyridazine;

- et h¥i phw&f/’ !(1161%% ?%ﬁ)l@,rﬁ-tflﬁrzﬁlz%ﬂl@BV}WBﬁoR%nﬁ— bRehy| -
triazol

- met hyItht%éé2 @] 1%?%%%1( 3 7-di phenyl-1 2,4-triazol o[ 4, 3-

ri dazi ne;7-ethyl-6- (ﬁﬁ&miﬂﬂiltm4&¥mm28¥ilimftmy¥)3 phéngll pheqpy! -
,4-triazol o[ 4, 3- b] pyri dazi ne;

" di pheny| -Bigzoyea3-bipyridazinet hoxy) - 1, 2, 4-tr i azol o[ 4, 3-b] pyri dazi ne;

- di pheny1- EIERYILS (et h el ok Gyt triazoks %ﬂ%h?”&pﬁ‘@hﬁfﬁbh%ém ne,

met le - t%zolﬂ,  Fblpihad@lind- Y| met hoxy) - 7- (nmor phol i n-4-yl) - 3- (t hi ophen
2-yl) 2[4tr|azolo[43b]pyrldazme

- di pheny| ’B—e(hjfﬂj &-Z(Mm&hylldn‘f-ﬂcﬁsﬁ)trm,zﬁl a-yiimietlzadyd{3p Bell- nPr4-dazi ne;

nmet hyl i soxaz )()5 met hoxy) - 3, 7-di phenyl -1, 2, 4-tri azol o[ 4, 3- 30

ri dazi ne: triazo 0[4 3-b]pyridazine; - 195 -
fluoro 4 75 (or phol i n-
' ‘i 3 2 ?x?«%tz g?ﬁ%@' gfeb%]% 2?15%;1&]42&421201 Wl%etﬁo%})n?tp@lgﬁyr 2£1 P |

di phenyl -trid 0¥ [408-Bipyridadinet hoxy) - 1, 2, 4-tri azol o[ 4, 3- b] pyri dazi ne;

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

20  blpyridazine;
T-cyclopentyl-6-(pyridin-2-ylmethoxy)-3-(thiophen-2-yl)-1,2,4-triazolo[4, 3-
b]pyridazine;
7-cyclopentyl-3-(2,4-difluorophenyl)-6-(1-methyl-1H-1,2,4-triazol-3-
ylmethoxy)-1,2,4-triazolo[4,3-b]pyridazine;

25  T-cyclopentyl-6-(1-methyl-1H-1,2,4-triazol-3-ylmethoxy)-3-(thiophen-2-yl)-
1,2,4-triazolo[4,3-b]pyridazine;
7-cyclopentyl-6-(2-methyl-2H-1,2,4-triazol-3-ylmethoxy)-3-(thiophen-2-yl)-
1,2,4-triazolo[4,3-b]pyridazine;
7-cyclopentyl-6-(2-methyl-2H-1,2,4-triazol-3-ylmethoxy)-3-(pyridin-4-yl)-

30 1,2,4-triazolo[4,3-b]pyridazine;
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6-(2-methyl -2H1, 2, 3-triazol - 4-yl met hoxy) -3, 7-di phenyl -
124tr|azolo[43 5 19 t)ﬂas aZ|Repq

7- (1 -nmet hyl cycl obut% 1 2,4-triazol-3-ylnmeth GB97/01946
phenyl - 1, 2 WQ P§/0435 IocJ H ne; -191- 7-i sopropyl - 6- ( 2- et hyl - 2H
1,2, 4- trlazol 3-ylneth 1,2, 4- triazol o[ 4, 3- b] pyri dazi ne;
10 7-tert-buty| 3-(2-fluorophenyl)-6-(1-nethyl- 1H 1, -

2,

4-1 I th d

7 Cycl opent y1 - SoYAORG W PhargrgRsto -l AP 1 BN e 5.
| met h 1 I

%- ?ﬁ mce);(ml cyr?amf)eet?]l%( Q 20& Qnaéofaﬁl’ﬁrﬁﬁaﬂd%me 4-triazol - 3-yl net hoxy) - 3- 15

phenyl -1, 2, 4-t7- t:pé'lobes[xt‘yl&-(ﬂ ﬁ)dbmtﬂmu}é) -6-(2-methyl-2H-1,2,4-triazol-3-
- mét hyl cycl opentyl i‘@ A('i triazol - 3-yl net hoxy) - 3-
phenyl - 1, 2, 4-Xlmethory)- MZ %‘IBFﬁ?]rO|[ﬁ§zb]H¥n azine;

e ORI T TRt e SR R T
6- (1- mathyj yiidakink;4 - triazol- 3 - yI met hoxy) -
triazol of 3 b]pyrlda2|ne 3, 7-di phenyl

4-

, 4- : ri atzol FI-&yéiomngym&i&Mdlﬁuytmhﬂﬂlﬂﬂ 3 nll?hgl (22 Ell??%ﬁlrla;&l_ -3- 1
acetonitri cl opro me
,4-triazol ényq h@f‘%%%ﬁ'%nan%?xgﬁé ﬁ‘@ 2ine; y
4-
h

triazol . ;
J1 cyet opr ooy pLat L S gBparte puridinyjintthonp manloldd o
Kll_ 1%%_ 4lﬁ]gyﬁiz¥alzhie4 |3 b] pyrl dazi ne; 3-(3- fI uor ophenyl )-6- (1
- t _ _
2, 2triazol of- 43/@09%3/31?&1%%@1 6- (gcmezhyz S99 s triazol-3- ylmethoxy)-3-
(

| ézg}eg?il gyg{lr 1O Snd%/ih)‘i géfb‘l&ﬁ@%h;@'ﬁ&gﬁlﬂez yl met hoxy) - 3- phenyl - 1, 2, 4-

196 - 67. Eiclﬂﬁéﬂbﬁl 3‘lirhe11yl -B-(SHL 1,204 0ia 701 )3- b dubvoxy 33, 2(4 dirjazbhofy 3~
2,4-triazol o[ 4, 3- pyri dazi ne;

(5- et hylthlhipﬁmdazll}ﬂ) 6-(1-nethyl - 1H 1,2, 4-triazol - 3-yl met hoxy) - 7-
en
2,

UL B SRS b ity L2k g

, N-di nq; By}mghfgﬂ de; 7-di phenyl - 6-[ 1- (pyridi n-2-yl net hyl ) -
2,4-tri azol 3-yl net hoxy(] - 1 4-

3-(4-methylphenyl)-6 -methylpyndm 2-ylmethoxy)-7-phenyl-1,2,4-

y

I\)I\J_I\)I\)v

EZE

—_ 1 -

I—‘Hl—"DC.IOH""‘\IH"D'Hl—"HH‘<I—‘
S

n
triazolo[4,3-b]pyridazine;
_ 6-(1-ethyl-1H-imidazol-2-ylmethoxy)-3-(4-methylphenyl)-7-phenyl-1,2,4-

20  triazolo[4,3-b]pyridazine;
3-phenyl-6-(pyridin-2-ylmethoxy)-7-(thiomorpholin-4-yl)-1,2,4-triazolo[4,3-
blpyridazine;
6-[2-(4-methylthiazol-5-yl)ethoxy]-3,7-diphenyl-1,2,4-triazolo[4,3-
b]pyridazine;

25  (&)-7-(2-methylpyrrolidin-1-yl)-3-phenyl-6-(pyridin-2-ylmethoxy)-1,2,4-
triazolo [4,3-b]pyridazine;
6-(1-methyl-1H-1,2,4-triazol-3-ylmethoxy)-3-phenyl-7-(pyridin-4-yl)-1,2,4-
triazolo[4,3-b]pyridazine;

- 7-cyclopentyl-6-(1-methyl-1H-1,2, 4-triazol-3-ylmethoxy)-3-phenyl-1,2 4-

30 triazolo[4,3-b]pyridazine;

=
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zolo [4, 3-Db]pyridazine;

I a
-(1-benzyl-1H1,2,4-triazol - 3- e(a y)- 3, 7-di phenyl -
’3’2 Erl a§§50[4 is %] it he i{ﬁ ﬁc 2_1[2 5,3 -d prbgrr}éllss_mmu
, ri a0gsp4s, - )

I azol - 1-yl ]"acet am de d| phenyl 1,2,4-triazol o[ 4, 3-Db]
ri

yl

7-

dazi n- 6-yl oxynet hyl ) - 1 2 4- tr| azol -

: Lleroﬂglnl/l I\'IBIN-QOSIYSE;%&(mbimdﬁd;@;{mzoBSMmethmwm}phﬁnp] -py.ddazi ne;
"3, 774 phenyiPazololt, SbldbrilaRed of o 4750 0] pyri dazing:

(2 - oo A sS4

(5 chl or ot hitpiszelv{a; atb}py(hda&imt hyl - 2H— 1,2,4 -triazol -3-yl met hoxy) - 3-
phenyl - 1,2,4-triazol o[ 4 Eyr I dazi

7-(5-chl o ot 13- éﬁaﬂ@ﬁnmlmylbﬁ(( %@WtﬁﬂZ 4-triagol-3r Wmathexy)-fomheny - 3-

phenyl - 1, 2 azo ridazi ne;
6- (1H ben2| m]d%'fo %@?%@ﬂmdzp ’2 4-di fluorophenyl)-7-(1- 25

t hyl cycl i
3o (f uk gﬁ?3?5%](%%?%%@’%@?%&&?& 1 ?hyﬁdoz‘a? gwgh"tg?’é’-’) [ Phepyl-

triazol o[ 3, 4- ]a?,yamrmmda[&ﬁ:-b]pyndazmé
-cycl obutyl - glheny}1 f %PE%D 2- yng )§fo}1 47 {1 ?[4 3- b] p r| da2| ne;
(7- Cycl obutyl -el-methyl-1 4.Eri%zol-8. ethoxy) -p eny thlophen

1,2, 4-trygzol0 = 0= xy)acetonitrile; 30
N—[4 (7- 1c(?;cl o fl—%ﬂa@%{re ?ﬁwl} (ga%htgrl azol o[ 4, 3- bj pyri dazi n- 6-yl oxy) but - 2-
ynyl ] N, N dlm(i‘lt hiéthm ﬂﬂ-l 2,4-triazol-3-yimethoxy)-7-phenyl-3- (pyndm 3-yl)- 13 ,4-

and salts. and prodrugs thereof.
corrpound sel driaggloddblpyridazme;[ 3-(3 | 7- di phenyl -

L 2,411 azol ol BLOVE 9974 Rl SUIERIN ). f&e*zé 3-gvomhen2l)

-yl)ethyl)-I &Zhrt&aﬁzﬂéﬂwﬁlpﬁ‘l&émé hoxy] -
24tr|azolo %Li/rrldazme 6-[1-(1 nethylplper|d|n4yl)- 1H
2,4-t rl@zolﬁ-@-—sn yh8k,1,234-trigepln@rimethoxy)-7-phenyi-3-(pxridirof41)- 1,2,4-

1,2,

3-b] pyri dazi r1r1azolo[4 3-blpyridazine;
3-(furan-3-yl1)-6-(1-methyl-1H-1,2,4-triazol-3-ylmethoxy)-7-phenyl-1,2,4-
triazolo[4,3-b]pyridazine;

- 6-(1-methyl-1H-1,2,4-triazol-3-ylmethoxy)-7-phenyl-3-(thiophen-2-yl)-

20  1,2,4-triazolo[4,3-b]pyridazine;
6-(5-methyl-1,2,4-oxadiazol-3-ylmethoxy)-3,7-diphenyl-1,2,4-triazolo[4,3-
blpyridazine;
7-phenyl-3-(thiophen-2-yl)-6-(2H-1,2,4-triazol-3-ylmethoxy)-1,2,4-
triazolo[4,3-b]pyridazine;

25  3-(furan-2-yl)-6-(1-methyl-1H-1,2,4-triazol-3-ylmethoxy)-7-phenyl-1,2,4-
triazolo(4,3-b]pyridazine;
6-(1-methyl-1H-1,2,4-triazol-3-ylmethoxy)- 3-phenyl-7-(thiophen-3-y1)-
1,2,4-triazolo[4,3-b]pyridazine;
6-(2-methyl-2H-1,2,4-triazol-3-ylmethoxy)-7-(thiophen-3-yl)-1,2,4-

30  triazolo[4,3-b]pyridazine;

-
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10 3, 7-di phenyl - 6-[ 1- (2- (pi perazin-1-yl)ethyl)-
1H-1, 2, 4-triazol - 3-yl g% t{;,gggyd,sBeenRephc 2,4-triazol o[ 4, 3-b] pyri dazi ne;

7-(1-net hyI cycl ?@entyl H- 1,2,4-triazol - 3-y| e pb®IGR97819462, 4-
di fl uor ophe l! mm}l E pyr t diﬁ&l-ne -(cyclobut- 1

-enyl ) -6-(2-ret hyI 3- yI met hoxy) 3- phenyl- 15
124tr|azolo[43blpyrldazme 7-(furan-3-yl)-6-(1-nethyl-

| “Soncl TSI vkl
1,2,4-triazol tﬁa% 4 3Oy r{&aaﬁfgqyl- 1 2, 4-

trlazolo[43b]pyr| azin- /-yl ]am ne;

7- §1 net hyl cy 6+@pmethy)-25- Lszxaml-aylrme@mwrmylél (thaenhancy¥1d- (2, 4-
di fl henyl | 3- b d
7'(1“?8."”2?%#294 oplead Sidemadngsy 075 0% 11 arol - 3-yl met hoxy) - 3-

AL IR Yt B B
4-triazol Q[%lﬂ:riﬁi@ﬂd[ﬂ@b]m&ldazme 6- (1-nmethyl- 1H

4-triazol - 3-yl met hox fluorop henyl)- 7 - h|o hen-
- 1,2, 47t0fum2<1¥14 6. 22 r@qeélwlr%azl Bed-triazol-3-yloe 5 &rmlrl 2,4-

)4 triazol - F ¥%PE#W5%— 2- fI uor ophenyl) - 7-(thi ophen- 3-yl)- 1,
trirazol o 8% 30
fluor Oph%fgh}ai 2(3}1)168(1hﬁ{e€u I OB, 914-t:8adod-3TPkhet ok -3 1p Herfylt 1, 22201 - 3-

| met hoxy) 4-tri‘azol ] pyridazi ne:
8 - 10 CBnéZelfoI[ﬂGr‘-b}pbmdplz)neZ -(1- et hyI cycl obutyl)-6-(1-nethyl- 1H

9
ot meand T e S e A e

t hi ophen- b 1d$ - 1,2,4-triazol o[ 4, 3-b] pyri dazi ne;

thyl-7-(1- ;r%’th cycl'obutyl) 6- (1-net hyl - 1H 124tr|azol

t hoxy) - 3- Bh@ﬂﬂhmdp}&rﬂfll 6i( haoéthiyd-131-0) Hatridaal-Bolmethoxy)- 7-phenyl-

t hyl -7-(1-nmet hyl cycl obutyl )-6-(2-nethyl-2H 1,2,4-triazol -3-

| met hoxy) - 3- ghddytiriazpl ‘2[,443'%){95’524?:76{1@5 3-b] pyri dazi ne: 6- (1- met hyl -
H1, 2, 4-1ri ) e loNg ¢ J:= 0

A n §°J14d§% :g‘{}ré‘g%zy A PO -4 SRR - o0 tAa¥bibia, 3

cycl obut yl - %w%aﬂm@(z methyl -2H 1,2,4 -triazol - 3-yl net hoxy) -
phenyl - 4-triazol o[ 4, 3- b]pﬁrlda2|ne
c
4-

p
1, 2,
1,2,
1-,2
3-vyl
1,2,
2, 4-
3-(2-
y
-1
1,2
6-(
7-

ne
| e
e
e

ycl obut yl - &mmnﬁ.fé ipymﬁyz-ylmgt axy)-1,2,4-triazolo[4,3- blpyridazine;
triazol -3 3ye4 me@ﬁyygheny%hg rEillmethyl 1H-1,2,4-triazol-3-ylmethoxy)-7-phenyl-
~1,2,4-triazolo[4,3-b]pyridazine; -
20  6-(4-methylthiazol-2-ylmethoxy)-3,7-diphenyl-1,2,4-triazolo[4,3-

8
y
8-
y
1
1
7-
3-
7-
2,

b]pyridazine;
6-(5-methylthiazol-2-ylmethoxy)-3,7-diphenyl-1,2,4-triazolo[4,3-
blpyridazine;
3,7-diphenyl-6-(pyrimidin-4-ylmethoxy)-1,2,4-triazolo[4,3-b]pyridazine;

25  3,7-diphenyl-6-(pyridazin-3-ylmethoxy)-1,2,4-triazolo{4,3-b]pyridazine;
6-(1;methyl- 1H-1,2,4-triazol-3-ylmethoxy)-7-(morpholin-4-yl)-3-(thiophen-
2-y1)-1,2,4-triazolo[4,3-blpyridazine;
3,7-diphenyl-6-(thiazol-4-ylmethoxy)-1,2,4-triazolo[4,3-b]pyridazine;
6-(5-methylisoxazol-3-ylmethoxy)-3,7-diphenyl-1,2.4-triazolo(4, 3-

30 blpyridazine;
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7-(1- et hyl cycl opentyl)-6-(2-nmethyl-2H 1, 2,4-triazol - 3-yl met hoxy) - 3- (2-

fl uorophenyl)- 1, 2, 7histShezade R Tﬂipyri dazi ne;
7- ( 1- met hyweysslogssent y Eﬁ:{nmt 1H 14, 2, 4-triazol- 3 BGA/GBITAYMS) -
3-(2- {1 uor ophe [ azo]r%it 4, 3-b] pyri dazi ne; 7

-cycl obutyl -6-[4-(2, I met hyl mor phol i n-4-yl) but - 2-ynyl oxy] - 3- phenyl - 20
1, 2,4 -triazolo [4, 3-b] pyridazine; and salts and prodrugs thereof.

13. A’ phaBr@cftuoropheny brfp (b metbyl-d Shbi2 4itrigzel- B yhpethexyd{l-(morpholior- nul a

| as defined,i la,ml o r eutically acceptable salt 25 t her eof
or a prodrug%’ﬁkﬁe%lf‘mfﬁzgioégé‘%ygﬁca\ﬁQ% a pharnmaceutical ly .
accept abl e Cs,r'r-aﬁihenyl-6-(pyrimidin-z-yhﬁéthoxﬁillﬁz,w&me&mm,smgpwaﬁ&&;Cl ai med
in any one of clains™1 to 12 for the manufacture of a medi canent for
t he treat nen6-(@ndeéthylf2 vk 2i3-tmaR}-4-yiniethoxyr8,/-diphenyl-1,2,4-triazolof4, 3-

- 199 - ce . 15. The use of a conpound as clainmed in any one of
claims 15t 0 blpyridazipgy {he nanufacture of a nedicament for the treatnent
and/ or prevepgt,i VHI S 1P triamn]. TRoaind which is
a nodul at or ZT(&%gt}b‘gﬁ%%éPg%%?rg rBQ&lylbllI%&i’zrié tgllatzgl éf@ lﬁéﬁ%‘ 031n GABA[ err ]
receptor, haghaﬁypl,lzi,tllfdﬁaeolﬁt.i,'BfB]byriﬁK&iQ{el,‘]) for the [err]3 subunit of
the human GABA[err] receptor of 10 nMor |ess, which elicits at |east
a 40% pot ent 7asoprepyi-6t (Fementmn- 2} b2 - tnizzntdnelmethoxy)adippenyl-1,2,dansf ect ed
r econbi nant EISII Iwgi eﬁﬁressi ng the [err]3 subunit of the human 10

GABA[ err] relaptipl4.g; .ép A3ED8 T cits at nost a 30% potenti ation of the
EBABA] IEC[1@r ] 75teSRRSA- 3-(2-B 18R phenyBPS EHh &Myt e H-1]2 L1852 82P3-9 55k MiRosty)e

err

1,2,4-triazol o[ 4, 3-b] pyri dazi ne; 15
la

1,2,4-triazoﬂlo[4,3-b]pyridazine;
7-cyclopentyl-3-(4-methoxyphenyl)-6-(2-methyl-2H-1,2,4-triazol-3-
ylmethoxy)-1,2,4-triazolo(4,3-b]pyridazine;
7-(1-methylcyclopentyl)-6-(1-methyl-1H-1,2,4-triazol-3-ylmethoxy)-3-

15 phenyl-1,2,4-triazolo[4,3-b]pyridazine;
7-(1-methylcyclopentyl)-6-(2-methyl-2H-1,2,4-triazol-3-ylmethoxy)-3-
phenyl-1,2,4-triazolo{4,3-b]pyridazine;
7-cyclopentyl-3-(furan-2-yl)-6-(2-methyl-2H-1,2,4-triazol-3-ylmethoxy)-

, 1,2,4-triazolo[4,3-blpyridazine;

20  7-cyclopentyl-3-(furan-2-yl)-6-(1-methyl-1H-1,2,4-triazol-3-ylmethoxy)-
1,2,4-triazolo{4,3-b]pyridazine;
3-(3,7-diphenv!-1,2,4-triazolo[4,3-b]pyridazin-6-yloxymethyl)-1,2,4-triazol-
1-ylacetonitrile;
7-(1-methylcyclopropyl)-6-(2-methyl-2H-1,2,4-triazol-3-ylmethoxy)-3-

25 phenyl-1,2,4-triazolo{4,3-b]pyridazine;
7-(1-methylcyclopropvl)-6-(1-methyl-1H-1,2,4-triazol-3-ylmethoxy)-3-
phenyl-1,2,4-triazolo[4,3-b]pyridazine;
3-(3-fluorophenyl)-6-(1-methyl-1H-1,2,4-triazol-3-ylmethoxy)-7-phenyl-
1,2,4-triazolo[4,3-b]pyridazine;

30  7-(1-methylcyclopentyl)-6-(3-methylpyridin-2-ylmethoxy)-3-phenyl-1,2.4-
triazolo[4,3-b]pyridazine;
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subunit of the human GABA[err] receptor. 17. A conpound as

claimed in claim 16 ]gghée agi%%ﬁm% 15 exerting its beneficial

t her apeut i GuaGkio9sk ration by t he or al PCTGBR/01946
E{lu l“/tprl sif9-a conmpound as clainmed in

18. A pharnaceuti cal c
claim16 or ctlaim17 in th a pharmaceutically 20 acceptable

carrier. - 200 -
19. A conposigti10/etRylcl AL T2S- tﬂaﬁdlﬁl P8t 1-dipidaniade, f40tfnazol of4,3 ,3-oral
adm ni stration. The use of a conpound as cl ai ne

claim 16 or cbipyndaziher 5 the manuf acture of a nedi cament for the

sedation - 8{b-Hethyithisphena D fitl- Ry LSO THIZER SABEHAROr F m 16
or claim17 f fxenyl } Z%Qﬁaggﬂxi ?G‘hgkﬁ‘ﬁ%& nedi canent for the treatnent

and/ or preven on” o con 22. A nmet hod of
scr eeni ng 5f or 28 BsBdighey1an3 doiryddolo [dBYbpstidazin-6-ylo wgnféthynrmzuseS:
a

(1) contacting a panel of test conmpounds with (a) a stably 15 transfected
reconbi nant cttiazol: ylleNpNalisiethylasetgneide; 3 subunit of the human

3,7-diphenyl-6-[1-(pyridin-2-ylmethyl)-1H-1,2,4-triazol-3-ylmethoxy]-1,2,4-
triazolo[4,3-b])pyridazine;
6-(1-benzyl-1H-1,2 4-triazol-3-ylmethoxy)-3,7-diphenyl-1,2,4-triazolo[4,3-

10  bjpyridazine; .
2-[5-(3,7-diphenyl-1,2,4-triazolo[4,3-b]pyridazin-6-yloxymethyl)-1,2,4-
triazol-1-yljacetamide;
N-[2-]3-(3,7-diphenyl-1,2,4-triazolo[4,3-b]pyridazin-6-yloxymethyl)-1,2,4-
triazol-1-yllethyl]-N,N-dimethylamine;

15  3,7-diphenyl-6-(pyrimidin-5-ylmethoxy)-1,2,4-triazolo[4,3-b]pyridazine;
6-[1-(2-(morpholin-4-yl)-ethyl)-1H-1,2,4-triazol-3-ylmethoxy]-3,7-diphenyl-
1,2,4-triazolo(4,3-blpyridazine;
6-(2-methyl-2H-1,2,4-triazol-3-ylmethoxy)-3-phenyl-7-(pyrrolidin-1-yl)-

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

20  7-(5-chlorothiophen-2-y1)-6-(2-methyl-2H-1,2,4-triazol-3-ylmethoxy)-3-
phenyl-1,2,4-triazolo[4,3-b]pyridazine;
7-(5-chlorothiophen-2-yl)-6-(1-methyl-1H-1,2,4-triazol-3-ylmethoxy)- 3-
phenyl-1,2 4-triazolo[4,3-b]pyridazine;
6-(1H-benzimidazol-2-ylmethoxy)-3-(2,4-difluorophenyl)-7-(1-

25  methylcyclopentyl)-1,2,4-triazolo{4,3-b]pyridazine;
3-(furan-3-yl)~6-(2-pyridyl)methyloxy-7,8,9,10-tetrahydro-1,2,4-
triazolo[3,4-a]Jphthalazine;
7-cyclobutyl-3-phenyl-6-(prop-2-ynyloxy)-1,2,4-triazolo[4,3-b]pyridazine;
(7-cyclobutyl-3-phenyl-1,2,4-triazolo[4,3-b]pyridazin-6-yloxy)acetonitrile:

30  N-[4-(7-cyclobutyl-3-phenyl-1,2,4-triazolo{4,3-b]pyridazin-6-yloxy)but-2-
ynyl}]-N,N-dimethylamine;

RN R R
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GABAA r ecept
expressing t
measuring th
each test
(b); and

| east a 40%
expressing t
subuni t, and
cel | Iine ex
preparation
(A) reacting
[err]
claim1, and

5

10

15

or; and (b) a stably transfected reconbinant cell line
he al subunit of the human GABAA receptor; (2)
e potentiation of the GABA ECJerr] response elicited

- (3) selecting out t

by
A in each of the stablyﬁgéansfect ed cel | | PEEGBIZRI9GOD 20
0S

potentiation of the GABA ECJerr] response in the cel |

he [err]3 This Sheet Has Bé:
agd sadts and poodpaseberenfi on of the GABA " as een ﬁe in the

pressing the [err]l subunit. g
of a conpound as clainmed in 5 claiml,

a cogpounq;@cimf,gﬁﬁylsgleuéd b a corrpound of forrrul a

e test compounds which elicit at

i ne

for the

wherein Y, Z Rerr] and Rerr] are as deflned |n

Zt[peﬁ&;'] diphenyd €2 4-triazolo[4, 3-b]pyridazin-6-yloxymethyl)-1,2,4-
triazol-1-ylJethylamine;
3,7-dipheny1-6-[1-(2-(pyrrolidin-l-yl)ethyl)-lH-1.2,4-triazol-3—ylmethoxy]-
1,2,4-triazolo[4,3-b]pyridazine;
6-[1-(1-methylpiperidin-4-yl)-1H-1,2,4-triazol-3-ylmethoxy}-3, 7- dlphenyl-
1,2,4-triazolo[4,3-b]pyridazine;
3,7~d.1pheny1—6-[1-(2-(p1perazm-1~y1)ethyl)-1H-1,2,4-triazol-3-y1methoxy]-
1,2,4-triazoio[4,3-b]pyridazine;
7-(1-methylcyclopentyl)-6-(2-methyl-2H-1,2,4-triazol-3-ylmethoxy)-3-(2,4-
difluorophenyl)-1,2,4-triazolo[4,3-b]pyridazine;
7-(cyclobut-1-enyl)-6-(2-methyl-2H-1,2,4-triazol-3-ylmethoxy)-3-phenyl-
1,2,4-triazolo[4,3-b]pyridazine;
7-(furan-3-yl)-6-(1-methyl-1H-1,2,4-triazol-3-ylmethoxy)-3-phenyl-1,2,4-
triazolo[4,3-b]pyridazine;
N,N-diethyl-N-[6-(1-methyl-1H-1,2,4-triazol-3-ylmethoxy)-3-phenyl-1,2,4-

. triazolof4,3-b]pyridazin-7-yl]Jamine;

20

25

30

7-(1-methylcyclopentyl)-6-(1-methyl-1H-1,2, 4-triazol-3-ylmethoxy)-3-(2,4-
difluorophenyl)-1,2,4-triazolo[4,3-blpyridazine;
7-(1,1-dimethylpropyl)-6-(1-methyl-1H-1,2,4-triazol-3-ylmethoxy)-3-
phenyl-1,2,4-triazolo{4,3-b]pyridazine;
6-(2-methyl-2H-1,2,4-triazol-3-ylmethoxy)-3-(4-fluorophenyl)-7-(thiophen-
3-yD-1,2,4-triazolo[4,3-b]pyridazine;
6-(1-methyl-1H-1,2,4-triazol-3-ylmethoxy)-3-(4-flucrophenyl)-7-(thiophen-
3-yD)-1,2,4-triazolo[4,3-b]pyridazine;
6-(2-methyl-2H-1,2,4-triazol-3-ylmethoxy)-3-(2-fluorophenyl)-7-(thiophen-
3-yD-1,2,4-triazolo[4,3-b]pyridazine;
3-(2-fluorophenyl)-7-(1-methylcyclobutyl)-6-(2-methyl-2H-1,2, 4-triazol-3-
ylmethoxy)-1,2,4-triazolo[4,3-blpyridazine;

- "
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sui tabl e | eavi ng group; or (13) reacting a conpound of fornula

VIl with a corrpound of”fsg}(gm eV [err] wherein Y,

Z, Rerr] and rJ ar|1 x een Re la‘ cI al m I and L[err] roghacsroios 20
sui tabl e | eXR oup ' - 202 -
(C© reacting-a conmpoun CCIerr] Hwth a conpound of formul a
I X: [err] 5 V\/nereln Y Z, Rerr] and R err] are as defined in

claimil; in trf?—(Q—?ﬁﬁ)‘?@ﬁﬁeﬂ}f'l)-@i-(lP—Gﬁ@thylcyclobutyl)-6-(l-methyl-1H-1,2,4-triazol-3-
ylmethoxy)-1,2,4-triazolo[4,3-b]pyridazine;
6-(1-methyl-1H-1,2,4-triazol-3-ylmethoxy)-3-(2-fluorop henyl)-7-(thiophen-
3-yl)-1,2,4-triazolo[4,3-b]pyridazine;

- 5 8-methyl-7-(1-methylcyclobutyl)-6-(1-methyl-1H-1,2,4-triazol-3-
ylmethoxy)-3-phenyl-1,2,4-triazolo[4,3-b]pyridazine;
8-methyl-7-(1-methylcyclobutyl)-6-(2-methyl-2H-1,2,4-triazol-3-
ylmethoxy)-3-phenyl-1,2,4-triazolo[4,3-b]pyridazine;
6-(1-methyl-1H-1,2,4-triazol-3-ylmethoxy)-3-phenyl-7-(pyrrolidin-1-yl)-

10  1,2,4-triazolo[4,3-b]pyridazine;
7-cyclobutyl-8-methyl-6-(2-methyl-2H-1,2,4-triazol-3-ylmethoxy)-3-phenyl-
1,2,4-triazolo[4,3-b]pyridazine;
7-cyc10butyl-8-methy1-6-(1-methyl-1H-1,2,4~triazol-3-y1methoxy)-3-phenyl-
1,2,4-triazolo[4,3-b]pyridazine;

15  7-(1-methylcyclopentyl)-6-(2-methyl-2H-1,2,4-triazol-3-ylmethoxy)-3-(2-
fluorophenyl)-1,2,4-triazolo{4,3-b]pyridazine;
7-(1-methylcyclopentyl)-6-(1-methyl-1H-1,2,4-triazol-3-ylmethoxy)-3-(2-
fluorophenyl)-1,2,4-triazolo[4,3-b]pyridazine;

, 7-cyclobutyl-6-{4-(2,6-dimethylmorpholin-4-yl)but-2-ynyloxy]-3-phenyl-

20 1,2,4-triazolo[4,3-b]pyridazine;

and salts and prodrugs thereof.

9. A pharmaceutical composition comprising a compound of
formula I as defined in claim 1 or a pharmaceutically acceptable salt
25 thereof or a prodrug thereof in association with a pharmaceutically

acceptable carrier.

10. The use of a compound as claimed in any one of claims 1 to 8
for the manufacture of a medicament for the treatment and/or prevention

30 of anxiety.
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nitrate and anmoni um persul phate; or (D) reacting a conmpound of
formula X with a conmewskkeas Benmuplaed0 Xl : [err]

el i ned i nwo awewse Almilm;u“ Mﬂmﬁra&g T alkyl or oupCHIARSTRE]

represents a-suitable ving group; in t e presence of a transition
netal catalyst; and (E) if desired, converting a conpound of
formula | initially obtained into a further conmpound of _forrmula | by

st andard net hods. I120 The use of a compound as claimed in any one of claims 1 to 8
for the manufacture of a medicament for the treatment and/or prevention

of convulsions.

5 12. A method for the treatment and/or prevention of anxiety
which comprises administering to a patient in need of such treatment an
effective amount of a compound of formula I as defined in claim 1 or a

pharmaceutically acceptable salt thereof or a prodrug thereof.

10 13. A method for the treatment and/or prevention of convulsions
which comprises administering to a patient in need of such treatment an
effective amount of a compound of formula I as defined in claim 1 or a

pharmaceutically acceptable salt thereof or a prodrug thereof.

15 14. A compound which is a modulator of the benzodiazepine
binding site of the human GABAA receptor, having a binding affinity (Kj)
for the a3 subunit of the human GABAj receptor of 10 nM or less, which
elicits at least a 40% potentiation of the GABA ECzo response in stably

_ transfected recombinant cell lines expressing the a3 subunit of the human

20 GABAA receptor, and which elicits at most a 30% potentiation of the
GABA ECgy response in stably transfected cell lines expressing the a1l
subunit of the human GABAA receptor.

15. A compound as claimed in claim 14 which is capable of
25 exerting its beneficial therapeutic action following administration by the

oral route.

16. A pharmaceutical composition comprising a compound as
claimed in claim 14 or claim 15 in association with a pharmaceutically

30 acceptable carrier.

g
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17. A composition as claimed in claim 16 which is adapted for

199 - PCT/GB97/01946

oral administration.

18. The use of a compound as claimed in claim 14 or claim 15 for
the manufacture of a medicament for the treatment and/or prevention of

anxiety with substantially no sedation.

19. The use of a compound as claimed in claim 14 or claim 15 for
the manufacture of a medicament for the treatment and/or prevention of

convulsions.

20. A method for the treatment and/or prevention of anxiety with
substantially no sedation, which comprises administering to a patient in
need of such treatment an effective amount of a compound as claimed in

claim 14.

21. A method for the treatment and/or prevention of convulsions,
which comprises administering to a patient in need of such treatment an

effective amount of a compound as claimed in claim 14.

20

25

30

22. A method of screening for non-sedating anxiolytic compounds,
which comprises:

(1) contacting a panel of test compounds with (a) a stabljf
transfected recombinant cell line expressing the a3 subunit of the human
GABAA receptor; and (b) a stably transfected recombinant cell line
expiessing the ol subunit of the human GABA, receptor;

(2) measuring the potentiation of the GABA ECz response elicited
by each test compound in each of the stably transfected cell lines (a) and
(b); and

(3) selecting out those test compounds which elicit at least a 40%

potentiation of the GABA ECgo response in the cell line expressing the o3
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subunit, and at most a 30% potentiation of the GABA ECgzo response in the

PCT/GB97/01946

- 200 -

cell line expressing the al subunit.

23. A process for the preparation of a compound as claimed in
5 claim 1, which comprises:

(A) reacting a compound of formula III with a compound of formula

IV:

[ R’— OH
Z

{1 av)
10

wherein Y, Z, R! and R? are as defined in claim 1, and L! represents a

suitable leaving group; or

(B) reacting a compound of formula VII with a compound of formula

15  VIIL:

\
Y d >\ R'
N :
=N R —L°
Z .
OH
(VID) (VIID)

wherein Y, Z, R and R2 are as defined in claim 1, and L3 represents a

20  suitable leaving group; or
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(C) reacting a compound of formula Z-CO2H with a compound of

formula IX:

N—N This Sheet Has Been Replaced
\
r M S AT
N
| I
~N
0] ~ R
Ix)
5
wherein Y, Z, R! and R? are as defined in claim 1; in the presence of silver
nitrate and ammonium persulphate; or
(D) reacting a compound of formula X with a compound of formula
10 XI:
N—N
\
Y / >\L‘
L0
7N R'— Sn(Alk),
O g2
X &I

wherein Y, Z, R! and R? are as defined in claim 1, Alk represents a Cj.¢
15  alkyl group, and L4 represents a suitable leaving group; in the presence of

a transition metal catalyst; and

(E) if desired, converting a compound of formula I initially obtained

into a further compound of formula I by standard methods.
20
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