WO 2010/ 131022PCT/ GB2010/ 050750 -1- [1,2,4] TRI AZOLO [4, 3-B] PYRI DAZI NES AS
LI GANDS OF THE ANDROGEN RECEPTCOR This invention relates to new

bi cycl i c wernwatsiozes and, nore particularly, to bicycli ecigBavisvss that
act as ligands of the androgen receptor (AR). This invention also relates
to 5nethods for the preparation of such_bicyclic derivatives, and novel
internmediates in the preparation thereof, to pharnaceutical conpositions
cont ai ni ng such bicyclic derivatives, to the use of such bicyclic
derivatives in the pt,2@RTRIAZOLOT4,38] RYRIDAZINES ASA_IGANDS e of such

bi cyclic derivatives in theOF TeiE ARDROGENARECERFOR ecept or associ at ed
condition such as prostate cancer. ioProstate cancer is the second npst
common cause of death from cancer anongst men in devel oped countries and is
projected to account for 25% of incident cases di agnosed and 9% of deat hs
due to cancer Thicaveniionmglates fo esre biczlioduivaeestsd; morepartygriyn o ogelicA.
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conbi nation wth androgen antagoni sts (e.qg. SO exft , Cyproterone

acet at e, sfithubiaydlgelerivativas i drverchonal ofadirogarrcbdppaieasteiatdheonditionaaolct | on  of
androgen deprivation 20 therapy represented a naj or advance in prostate
cancer t A&RIITEM CaRSnever whilst highly effective initially in the majority
of pafients tipgogAREHcetslthe {86/ mBALBindi GuYEHf ReathTibR HRGHEMBASE MBI ks

the transition of the cancer to a so-called castrate resistant state, where
t he t unoumenciomicveloesl doonigicownd 1 préjectpd esacoentddr 2 ¥wot incolehttdsery

t est ost erpone and opger, responds to cl assigcal a e nt.agoni.st s.
Cast r at o §8p S0 O SERGHhs GRTREIN A RGeS on S B Rl EMTEA i 11
5 year sufi Yp0R{A . 1ahel @fal.l €AsCdndaiy EhiYpulRaed axale May gogoent |y the only
treatnent shown to i nprove survival, offering a benefit of 2 nonths (O.
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et al., J Gin , - .1596- iy i . of
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noti on t liatch@bctoogyor medieptastraiogiak| LABH-Agompo Zandcd™, buderchin), OHRY of
castrate resistant prostate cancers. The androgen receptor belongs to the
fam |y ofntggepishs deaerstneor Sopredpeiasegnlypsors\finesteridghe Thesa trigatmanirge pPYt i on
factors. indin f . r n d rege [ in the
stabi 1 sy O a8l A LARE Wb SRR TERE bRl DB Kedis

pr ot eol ytfiu€arsidgy dddhicOtotal AedregEmbleskalt. ahdimariciditofandra@es deprdaephor is
transported into the nucl eus, where it regul ates the expressjon of androgen
5 r esPondhgarygERESCIHSd HMIATIEVaNse ihoptatefapesy disatnedpdieaisvenmhibt Bigdht s i n
the pro . j I I NEDPN] al .
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receptor, which is frequently g]%l:t ated or_anpl.ifj ed. ReceE{ or | omft ations
arise in BPYMORT ARRIIGS We2ranap B BeiePenelslot gt BN s PSS gBANe I &hd can
| ead responds to classical androgen antagonists. Castrate resistant prostate cancer is a largely

25 unmet medical need with a 5 year survival rate of less than 15%. Docetaxal is currently the
only treatment shown to improve survival, offering a benefit of 2 months (O. Smaletz and
H.I Scher, Semin. Urol. Oncol., 2002, 20:155-163; D.A. Loblaw et al., J.Clin. Oncol.,
2007, 25: 1596-1605).
There is now a body of evidence from both clinical and pre-clinical studies to
30 support the notion that androgen receptor signalling is important in the majority of castrate

resistant prostate cancers. The androgen receptor belongs to the family of steroid hormone



to a prom scuous receptor that recogni ses androgen antagoni sts as agoni sts
or is stinulated by other steroids such as glucocorticoids. CGene

anpl i fi cavDan10ar3t020ver - expr essi on of the androgen recepPOl/GBROB/(SOTHON
finding in castrate resistant cancers and | eads to hypersentitivity to | ow
| evel s of androgens. Pre-clinically thg_ receptor is often over- 15expressed
ininvitro and in vivo nodels of castrate resistant prostate cancer. Over
expression of the receptor can convert hornone responsive |ines to hornone
refractory, and renoval of the androgen receptor using siRNA prevents the

grow h of an androgen- i ndependent. xenogra el ata whic upport the
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growt h. Such cgnp unds coul d inhibit recurrenfe,of t unour &gomﬁh or at

| east pr &FBARYOL Hich dndiegebroppstviergenes/&-J- Lambygial M. Storge d0Flo §en! 99-
receptorggofuch | i gands have been identified that destabilise the receptor
and lead to a reduction in the receptor content both in vitro and in vivo
(S. Dauvois efltiahow vRilbestdidished thatable m8pirity KIS stra@3esist88 tu0@F pddsessR A
MCelland et al. Eur. J. Cancer,.1996, 32A,  413-416).. I n_the case of the
S0andr og BB ERdREel rEpOBIO iiTtgornd U CURL et BBREISr + nduct ng
cel I ubar H@uions eGP Rox@hatcRe AT, QF BB RCOREQS with ath bRt &% &RGBad

descri bed in PCT/ GB2008/ 051206. WO 2010/ 131022PCT/ GB2010/ 050750 - 3-

Nonet hel &8 prarhiseuu scospior thagracegpisasendioget antaganisthey agoosproungsimeleicdg hi gh
| evel s of androgen.receptq ot ency. coupl ed . with favourahble physical

br oper t 1 &3 SRl SRER BlycReL B, COUR] St ol BEN TR EeRRFb R

per meabi lah#yganebceptot RW doiedrSifdin® oG Ratp kai®in chidRel ahd.ledsfair t her series
of bicyclic §erjyatives capabl e of inducing cellular down-regul ation 5of

t he andr GYBHSPBENPY &t loveleyels of pybogansr Bronclimgadlyrths yegenter i ofter §veraspect  of
the p{ses%QIE) kUGt \%otapﬁ Lfvive n{ola@l{%%ff%s‘?ra%rrgﬁktgﬁtg%rgst&g ReAPdoQL, Formul a

(1), or a harmaceut | ca y acceptable salt thereor: -, -. --.
. X 'Y Xxprebsidn efltRd rechptior can convert hormone responsive lines to hormone refractory,

and removal of the androgen receptor using siRNA prevents the growth of an androgen-
independent xenograft model, data which support the critical role that this receptor plays in
progression from androgen dependent to androgen resistant disease (B.J. Feldman; D.

20 Feldman., Nat Rev Cancer, 2001, 1, 34-45; Chen et al, Curr Opin Pharmacol., 2008, 8,
440-8).

The identification of antiandrogens that would inhibit not only the natural form of
the androgen receptor but also its mutated forms and thereby so alter the receptor molecule
so that it became unstable would be very useful in the treatment of prostate tumours at

25 various stages of growth. Such compounds could inhibit a recurrence of tumour growth or
at least prolong the disease free interval. In the case of oestrogen receptors, such ligands
have been identified that destabilise the receptor and lead to a reduction in the receptor
content both in vitro and in vivo (S. Dauvois et al., Proc Natl. Acad. Sci. USA, 1992, 89,
4037-41; R.A. McClelland et al. Eur. J. Cancer, 1996, 32A, 413-416). In the case of the

30 androgen receptor, a series of bicyclic derivatives capable of inducing cellular down-

regulaton of the androgen receptor in vitro has been described in PCT/GB2008/051206.



\N---:::- CF3 (CRRR3) \m2N )il N\4 R (I) iowherein X1-X2 represents
CHCH NCHor CHN Yrepresents N, CH or COH R1, identically or

di f f er entw9 20r0/Ba@R occurrence, represents halo or C _6aCdR20RA5e15d R3,
identically or differently on each occurrence, represent hydrogen, nethyl,
et hyl, 15i sopropyl, cyclopropyl or nethoxynmethyl; R4 represents Cl_6al kyl,
c2 6alkanoyl G 6alkoxyO _6al kyl, C3 cycloalkyl hydr oxyC2_6al kanoyl ,

C _6al koxyC2_6al kanoyl or oxetan- 3- yl carbonyl; R5 represents oxo, nethyl,

et hyl, isopropyl, cyclopropyl or nethoxynethyl k represents 0, 1 or 2; 20m
represents 1 , or.4...n represents [ represe 1 or 2;
P st bie b Fhdt U SRORRGTR e sPorp e SRR b

2010/ 131Q32MR3cd £BHdOp&dLIBupled with favourable physical properties, for example, good

aqueous solubility, high levels of permeability and/or low levels of plasma protein binding.
A further series of bicyclic derivatives capable of inducing cellular down-regulation
s of the androgen receptor is described herein. According to a first aspect of the present
invention there is therefore provided a compound of Formula (1), or a pharmaceutically

acceptable salt thereof:
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10 wherein
xix? represents CH-CH, N-CH or CH-N;
Y represents N, CH or COH;
R!, identically or differently on each occurrence, represents halo or Cy_ealkyl;
R? and R?, identically or differently on each occurrence, represent hydrogen, methyl, ethyl,
15 isopropyl, cyclopropyl or methoxymethyl;
R* represents Cgalkyl, C, galkanoyl, C;¢alkoxyCi_salkyl, Cscycloalkyl,
hydroxyC, salkanoyl, C; salkoxyC, salkanoyl or oxetan-3-ylcarbonyl;
R’ represents oxo, methyl, ethyl, isopropyl, cyclopropyl or methoxymethyl;
k represents 0, 1 or 2;
20  mrepresents 1, 2, 3 or 4;
n represents 1 or 2; and
p represents 0, 1 or 2;

with the proviso that the compound of Formula (I) is other than:



-4- 6-(4- {4- [3 -(4-methylpip erazin- 1 -yl)propoxy]phenyl} pip
eridin-1-yl)-3 - (trifluoronethyl)[1,2,4]triazol o[ 4, 3-b] pyridazi ne; 6-(4-
{4- [2-(woentyi3pizp erazin- 1 -yl)ethoxy] phenyl} pip eriPdirGB20tyiE)758 -
(trifluoromethyl)[1,2,4]triazol o] 4, 3-b] pyri dazi ne; 5644-

[ 442- (4-acetyl pi perazin- 1 -yl)ethoxy]ppenyl]pip eridin- 1 -yl1]-3 -
(trifluoronethyl)[1,2,4]triazol o[ 4, 3-b] pyri dazi ne; 644- [443
-(4-acetyl pi perazin- 1 -yl)propoxy]phenyl]pip eridin- 1 -y1]-3 -
(trifluoromethyl)[1,2,4]triazol o[ 4, 3-b] pyri dazi ne; or

4-14-12- (4-,a pi perazin-1-yl)ethox henyl.]-1:[3-(tni fluoromethyl)[1,2,4
T+ ol SRR B R L) PRSP b TS0 5 ot .t &
second aspfERibrétheth 1§ 11, E5e2blo[NYSNsrazinbere i s provided a conpound of
Formul a (Ie or ap arnaceutlcalI%@;Fceptable salt thereof Y X NI

-17T' N N4 -[2-(-mpthgipgperazig-trp Rioxy Imeny I pigem@inglsyl)-$- wher ei n X1- X2
repr esent;ldor b dh ¢, Alridbloli 3 %1 5RfagReNt s N CH or COH,

5 6-[4-[4-[2-(4-acetylpiperazin-1-yl)ethoxy]phenyl]piperidin-1-yl]-3-
(trifluoromethyl)[1,2,4]triazolo[4,3-b]pyridazine;
6-[4-[4-[3-(4-acetylpiperazin-1-yl)propoxy]phenyl]piperidin-1-yl]-3-
(trifluoromethyl)[1,2,4]triazolo[4,3-b]pyridazine; or
4-[4-[2-(4-acetylpiperazin-1-yl)ethoxy]phenyl]-1-[3-(trifluoromethyl)[ 1,2,4]triazolo[4,3-

10 b]pyridazin-6-yl]piperidin-4-ol.
According to a second aspect of the present invention there is provided a compound

of Formula (I) or a pharmaceutically acceptable salt thereof

1
(R,
O— (QRZRS)m

SRR
N A

15 (D
wherein
xix? represents CH-CH, N-CH or CH-N;
Y represents N, CH or COH;
R!, identically or differently on each occurrence, represents halo or Cy.ealkyl;
20  R?and R, identically or differently on each occurrence, represent hydrogen, methyl, ethyl,
isopropyl, cyclopropyl or methoxymethyl;
R* represents Cisalkyl, Cssalkanoyl, Ci.salkoxyCi salkyl, Csscycloalkyl,
hydroxyC, salkanoyl, C; salkoxyC, salkanoyl or oxetan-3-ylcarbonyl;
R’ represents oxo, methyl, ethyl, isopropyl, cyclopropyl or methoxymethyl;



R1, identically or differently on each occurrence, represents halo or

C _6alkyl; 20R2 and R3, identically or differently on each occurrence,

repr esentwbydrooger?2 net hyl, ethyl, isopropyl, cycl oproppCT@B208Xd30%9net hyl ;
R4 represents G _6al kyl, C2_6al kanoyl, C _6al koxyGC _6al kyl, C3_6cycl oal kyl
hydr oxyC2_6al kanoyl , Ci _6al koxyC2_6al kapoyl or oxetan-3-yl carbonyl; R5
represents oxo, nethyl, ethyl, isopropyl, cyclopropyl or nethoxynethyl;

-5- k represents 0, 1 or 2; mrepresents 1, 2, 3 or 4. n represents 1 or 2;
and p represents 1 or 2. 5According to a further aspect of the invention
there is;a co u of,. Formulae (la), (Ib) or (Ic), or a pharmaceutically
accept amkefegfg?%?%‘?}q GF: 0 10(Ib) WO 2010/ 131022PCT/ GB2010/ 050750 - 6- |t
is to be mingessshwad2tha@t4. i nsofar as certain of the conpounds of Formula
(I') defined above nay exist in optically active or racemc forns by virtue
of one oﬁ“ﬁﬁ@@ﬂﬁ%bﬂﬁ%ﬁmﬂc carbon atons, the invention includes inits
definiti ptically active or racem c form which possesses the
above-neﬁ?ﬁ@%&ﬁﬁyg |§ity. The synthesis of optically 5 active forns may be
carried out bAsbaldaod fuehbmisperesf ofe iovaggann cheedBra ®hippune bt Fémauae i n t he
art, for example by synthesis from opticall ctive starting materials or
by resol &{ai)dgbp)d)fr (E&roé@é’ﬁl?’(’fnifcﬁl"%a Igjageqp fi/s,a){tttﬁ%re%%ove- nentioned activity
may be eval uated using the standard | aboratory techniqueg) referred to
hereinafter. It is to be understood that certain conmpoun of Fornul ae (1),
(la), (Ib) or (lc) ioabove may exist in unsol vated as well as

solvated forns, such as, for exanple, hydragted forgs. Ut is to be
@. Ssseaa

understood that the present invention such sol vated forns
t hat possess androgen receptor |igang vity. In one enbodi ment of the
invention, there is therefore pfovi¥ed a conpound of Formulae (1), (la),

(I'b) or (lc) in a solvated// r | p) one enbodi nent of the invention, there
is therefore provided a |
o~
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15compound of Formulae (1), (la), (Ib) or (lc) in a hydrated form It
is also to be understood that certain conpounds of Formulae (1), (la), (Ib)
or (lc) rmeg2enisto2en crystalline formand exhibit pol ympCpldBm0/05Es0 pr esent
i nventi on enconpasses all such pol ynorphic fornms which possess androgen
receptor ligand activity. In one enbodigrent of the invention, there is
therefore provided a conpound of Formulae 20(1), (la), (Ib) or (lc) or a
pharmaceutically acceptable salt thereof, in crystalline form The term
"hal 0" is used herein to denote fluoro chloro, bronop and iodo. An oxo

car bon B N T g e R G U

0X0, i . edchicdatidobblay e&@ﬂdﬁ@bmw@ww@o@ Mcchlic RR6OBPTirtuc@Poge Otfore25The term
"G 6a|ky| IS |ntended to mean a saturated carbon chain of 1 to 6 carbon

at oms i n BERGEHLCOHILOR afRrys. Bl wyerdiogHacledrsiindy d@l‘r‘lﬂlﬁ%ﬁ@hw opfgalyective
referenceg [} Oy aHal R{?Qs@éks @%%ﬁ&ﬁe ﬁ%&ﬁbnt% actiiRP sgn@eapsmg&icﬁkgor the
ua r

stralght chaln version oO and erences 1o I n IVI anc
al kyl sgr augpe: Huahmag bbeeaﬁrreblmmyby staedas echiiaes cfforgdméc drcanighedelt kadwn iter si on

only. For exa 6al kyl " includes, but is not limte 30met hyl ,
ethyl, pribpstfo li%a}pgp@ ynmﬁsw ron@ apticalfjjagiive %ﬂpgmatqr@%%orgdﬁﬁwu tigResly] and

i sohexyl -a ranib %rPﬁ a&nﬁa LRk abdw- ﬁl&tnﬁe&gm{mgy BeSRGG s¥ng thé -

The term " C3_6cycl o is intended to nean’a saturated 3 t0 6 nenmbered
nDnocycIw&mdaﬂbdmanngﬁdﬁmmkmxdh@uémleﬁﬂﬁdymloaIkyI i ncl udes cycl opropyl,

o moan 3 sat dFACORe HESR LA O coring it CrbutieADoieh [V PEUEY n. whi ch

nmay bg stabaihhy 6418t iREsVathd AREEaE welliad K@l@aﬂe@ fEREIRIRRN a5 qbr Seaipt,e. "Cl_6
al koxy" includes, but is not limted to, methoxy, et hoxy, propoxy, but oxY,

pent oxy dwdrakshonys. TrlrﬁetOtb@mnﬂer@mémaR&myﬁsent wventcarmgeempaseredhsugh sat ur at ed
carbon chajn f 5 carbon, at ons i
ctrai gt SphaeRdaon Parber e SRR TRedr R FREY a%“V“"%o%laorn&%ﬁﬁ%%t L e,

" C2_6al kamaytion,ithet uwlmsnefdwbrdvsddaai conpbiuh@df F@rrrmﬂ&?di‘(tl)’ éIa) JATORANRY in a

but anoyl , entanoyl hexano cycl opropyl car bonyl cycl obut yl car bonyl .
The t er msolgrted dpmpa Iy one. @ab@ment%f the tregefers ﬁlﬁr%aherafogeapr@m@é@ carbon chain

of 1 to ai ght - chai ned or

br anclhedQO ?B%Oﬁog&g}(degghat C)hlgagmg)rlgsaﬁ/& ra ?de%h%ar bon chain of 1 to 6
car bon atons ﬂnmhsngbheummﬁmhomﬁwu&mmﬁﬁ¢mmmmmdsdﬁ@hamnﬁdlpﬂab(ﬁmohéd) For
exanple, "Ci 6a|kox limted.to,

i ncl.udes i s_nhot
nethoxyeﬂﬁﬂeil éék@8§ypy <§$§W¥ 5 p DRSRICHPE RREBUL oxy pr opy ! .

The term, BMH% chain
of 1 to gncar oﬁ%gﬁgﬁgﬁFagﬁ%hﬂnéﬁngﬁlch ;&%égg?? ?bﬁ?&%éfﬁézg%aﬁagﬁched

or cyclidpoh¢ ﬁklb@tilnmntxa?rtbc)nybnwm therqis dineciofe prioeideg dcogpnumat aforofilache

caante: Wi dhr Oy eo0e raamer e oy aRebui: A Relt i sy Jort "

hydroxyacetyl"n%TaMﬂﬂﬁkynsq&ﬁMQy&nuﬁmﬁwdi@mybuﬂ@@@y&on@zﬂMQ6&Mypentanoyl
5- hydr oxyhexanoyl, and 3- hydroxy- cyclobutylcarbonyl The term"C _6

al koxyC2_6al kamtmo grosp, |whe@rmgdectf@ agaghonaterat li@pkat@@sdwdmdmge@ Nt @fa 1l to 6
car 000 8ok SRBL B S A AT Branelgh | ke
"G _6 al ke¥y&gdonded oxygen atom, it becomes a CO group.
25 The term “C,_galkyl” is intended to mean a saturated carbon chain of 1 to 6 carbon
atoms in length which may be straight-chained or branched. However references to
individual alkyl groups such as “propyl” are specific for the straight chain version only and
references to individual branched-chain alkyl groups such as tert-butyl are specific for the
branched chain version only. For example, “Cj_alkyl” includes, but is not limited to,
30 methyl, ethyl, propyl, isopropyl, butyl, fert-butyl, pentyl, tert-pentyl, hexyl and isohexyl.

The term “C,_4alkyl” is to be construed accordingly.



6al kanoyl " includes, but is not limted to, nethoxyacetyl,

2- met hoxypr opanoyl, 3- net hoxybutanoyl, 4-ethoxypentanoyl,

5- et hoxyheganoyi3jo2and 3- et hoxycycl obut yl car bonyl . PCT/AdB20fOUNSOT5@r
enbodi ments of the first or second aspects of the present invention, each
300f the follow ng definitions of X1, X2, Y, Rl, R2, R3, R4, R5, Kk, m n
and p in paragraphs (1) to (36) hereinafter may be used individually or in
conbination with one or nore of the -8- other following definitions to
limt the broadest definition of Formula (I). For exanple, the skilled

D o oe ooy TR s BUPE S SR ol By o Gy and (52
phar naceuhdroaldli s Fer Sahipld F(e;r&ﬁfloallﬁﬂe ﬁlﬁﬂﬁuez(l-yéfapxbﬁw Bﬁﬁ’dﬁlﬁylm CH,

R2 and R3 |dent|cally on each occurrence both 5represent hydrogen,
r epr esentc¥clapemylangcyelebeyl., k represents 0, mrepresents 2 or 3 and n

represents 1. 4§, k agyr: 32) and
(34) could beﬁé% ééigj 0 § O%ﬁﬁﬁﬂﬁgf%%ﬁ%%%%;uﬁ%%égyﬁéfth§§?itoé
pharnaceuﬁﬂbahkynﬁmdegﬁMbMﬁdSﬁhybbb&ﬁgb&dmnhdmeban&xMBnk@mmeﬁggﬂsF@H—CH Y

represents presgen met hyl or tyl, R5 is bonded to a ring
carbon at°sATAY Xy ﬂ%i“q??’t%&é}? &%ﬁ?ﬁw RO Ye CHRAXY-AFORANIPPWSSht s 2 or

3, n repr g;g éggyp represents 0 or 1. Simlarly paragraphs (15), (24),
(25) and 34) " or (14) (23), (25) and (34) could be conmbined. (1) Xl1-X2
represents CHIBeL ter(IQ‘)C%deﬁoylépsrlewadncttom@H a s(aﬁl)fatxdea@om elpiesEhtsS CH N;

15(4)Y N, ts CH
reérésen? %ﬁgg/ Sn@%%@pr $@¥§en§§gmdﬁP%wdd@?@3 %gﬁgsﬁﬁfﬁggﬁélcally on
each QCCUhIRRAGIEFEOSRANpER €S eikanByLiRdedys, mqg néirdiRd t%cetﬂ%bpaﬁla Ly or

differently on each occurrence, represent hydrogen or hyl R2 and
R3, |den&m&@pywp@ﬁmumiﬂnxamwlwydnp@manad@cﬂﬂmén@dobw§bﬂé@emk hydrogen or

met hoxymet hyl ’Thz% 12)C a%glpogéla%ﬁiyi Slsnﬁé (Yeéi’to %egx la ‘saturae] OaFr)yd%chaYncd Pl opyI

met hoxyet hyl , acetyl rroxypr opa oy oxyace

2- met hox Waﬂﬁﬁﬂﬁcyths m(léﬁgth Réhﬂéﬂ Ma@&%@tr&gﬁt-g_l%hdﬁydr,br%h@ca|111ﬁﬁéwy1|a OXygen to
hydr oxyC2_6al kanoyl or C _6al koxyC2_ 6al kanoyl; (14) R4 represents

G _6al kylanothey spsyrated cribpp ebain et | @6 6 GaibrRAARYS, In W%W BaY Rapeehtor
G —6a1| ko}&ﬁ&ﬁe@&l M&%h 'For example, “C_galkoxyC,_galkyl” includes, but is not limited to,
methoxyethyl, methoxypropyl, ethoxypropyl, propoxyethyl and butoxypropyl.

The term “hydroxyC,_salkanoyl” is intended to mean a saturated carbon chain of 1
to 5 carbon atoms in length, which may be straight-chained, branched or cyclic, linked to
carbonyl wherein one of the hydrogen atoms of the saturated carbon chain has been

20  replaced by a hydroxy group. For example, “hydroxyC, salkanoyl” includes, but is not
limited to, hydroxyacetyl, 2-hydroxypropanoyl, 3-hydroxybutanoyl, 4-hydroxypentanoyl,
5-hydroxyhexanoyl, and 3-hydroxy-cyclobutylcarbonyl.

The term “Cy alkoxyC, salkanoyl” is intended to mean a saturated carbon chain of
1 to 6 carbon atoms in length, which may be straight-chained or branched, linked via

25 oxygen to a Cyealkanoyl group as defined hereinbefore. For example, “C;_¢ alkoxyC,.
salkanoyl” includes, but is not limited to, methoxyacetyl, 2-methoxypropanoyl, 3-
methoxybutanoyl, 4-ethoxypentanoyl, 5-ethoxyhexanoyl, and 3-methoxy-
cyclobutylcarbonyl.

In further embodiments of the first or second aspects of the present invention, each

30 of the following definitions of Xl, Xz, Y, Rl, R2, RS, R4, R, k, m, n and p in paragraphs (1)

to (36) hereinafter may be used individually or in combination with one or more of the



(16) R4 represents C2_6al kanoyl; -9- (17) R4 represents nethyl, ethyl

acetyl (18) R4 represents nethyl or acetyl; (19) R4 represents nethyl;
R4 represwotstcacei2gl ; 5(21) R4 represents ethyl; (22) RS5PCEMB2OMNISE7S0X0 Or
(23) R5 represents oxo; (24) R5 represents nethyl; (25) R5 is
bonded to a ring carbon atom adjacent tg the nitrogen atomlinked to 10R4;
(26) R5 is bonded to a ring carbon atom adjacent to the nitrogen atom

nmet hyl ;

linked to (CRRR3)m (27) k represents O;

m represents 2 or 3; (30) mrepresents 2; (31) mrepresents 3;

n repres
(35 pr

256- (4-{4-[3-(4-acetyl pi perazi n-1-yl ) propoxy

or
(20)

(28) k represents 1; 15(29)

(32)

- (.33), n. r. . 20(3 0 1;
S1E igang defnigo i B HRFIS Riinfidh kot B PE hErPlet s ounas
of For nulsgillcl petsos et Rl unldeistant €h41 Phralgtaph €0, ﬁw,,(lgh@zﬁ)pdszw'wgzp ecsmewgds:

phenyllplperazin-l-yl?

(trifl uorcembinedity povadedarcomppand pil gnpiipyhioga pha@iaceutically acceptable salt

thereof, wherein X'-X* represents CH-CH, R% and R® identically on each occurrence both

10

15

20

25

30

represent hydrogen, R* represents methyl or acetyl, k represents 0, m represents 2 or 3 and

n represents 1. Similarly, paragraphs (1), (5), (18), (25), (29), (32) and (34) could be

combined to provided a compound of Formula (I), or a pharmaceutically acceptable salt

thereof, wherein X'-X? represents CH-CH, Y represents CH, R* represents methyl or

acetyl, R’ is bonded to a ring carbon atom adjacent to the nitrogen atom linked to R*, m

represents 2 or 3, n represents 1 and p represents 0 or 1. Similarly paragraphs (15), (24),
(25) and (34) or (14), (23), (25) and (34) could be combined.

(1)
)
3)
(4)
©)
(6)
)
(8)
©)
(10)

(11)

(12)

(13)

(14)

(15)
(16)

X'-X? represents CH-CH;

X'-x? represents N-CH;

X'-X? represents CH-N;

Y represents N;

Y represents CH;

Y represents COH;

R! represents methyl;

R! represents fluoro;

R? and R? identically on each occurrence both represent hydrogen;

R? and R?, identically or differently on each occurrence, represent hydrogen or
methyl;

R? and R?, identically or differently on each occurrence, represent hydrogen or
methoxymethyl;

R* represents methyl, ethyl, isopropyl, cyclopropyl, methoxyethyl, acetyl,
hydroxyacetyl, 2-hydroxypropanoyl, methoxyacetyl, 2-methoxypropanoyl;

R” represents Cigalkyl, Cpsalkanoyl, hydroxyCy.ealkanoyl or Cy.ealkoxyC,.
calkanoyl;

R* represents Cygalkyl;

R* represents C,_galkanoyl, hydroxyC, salkanoyl or C;_salkoxyC,_ ¢alkanoyl;

R* represents Cy.alkanoyl;



1-met hyl-442-(4-{1-[3-(trifluoronmethyl)[ 1, 2,4]triazol o[ 4, 3-Db] pyri dazi n-6-
yl ] pi peridi n-4-yl | phenoxy) et hyl ] pi per azi n-2-one; 4-[2-(4-
{4- hydr oxiyo248y3teef | uoromet hyl )[ 1, 2, 4] tri azol of 4, 3- b] pPCira:B2019/060750

30yl ] pi peridi n-4-yl | phenoxy) et hyl] - 1- met hyl pi per azi n- 2- one; -10- 1
-methyl -4-[2-(4- {4-[3 -(trifluoromethy_)[1,2,4]triazolo [4,3
- Npyri dazi n-6- yl]piperazin- 1 -yl1} phenoxy)ethyl]pi perazin-2-one; 1

-cycl opropyl-442-(4- {4- [3 -(trifluoronmethyl)[ 1,2,4]triazolo [4,3

- b] pyri dazi n- 6 yl ] pi perazin- 1 -y1} phenoxy)ethyl] pi perazi n-2-one; 51
-cyclopropy i, fluorgnethyl)[ 1,2,4]triazolo [4,3

- b] pyri dazi §IT?F%giﬁa{ﬁ“ﬁfwaoﬁﬁ%ﬁﬁxy)ethyl]p|pera2|n 2- one;

4-net hyl - 1- @2)(4R,&@Kk&usﬁkﬂhﬂbﬂakﬂﬂethyl)[1 2,4]triazolo [4,3

- Npyri dazi n-6- vyl ] pi perazin- -y1} phenoxy)ethyl]plpera2|n 2- one;

4- et hyl - @Q)(4RrFmﬁﬂmﬂgnﬁﬂbiﬁluoronethyl)[l 2,4]triazolo

[ 4, 3- b]pyr| |n 64 i n-4- yl}phenoxy)ethyl]plperazin-2-one;

1 -nmethyl - %%M%%ﬁhgggfgluoronethyl)[l 2,4]triazolo

[4 3- b]pyrlda;ln GI{ykmpy@mymh&U14-yl} phenoxy)propyl]plpera2|n 2-one;
-cycloproaéé -(4- ({rlfluoronethyl)[ 1,2,4]triazolo [4,3

-b]pyrida2| “6- 51F@Fﬁ@W?8¥%°ﬁn§ﬁW3phenoxy)propyl]plpera2|n 2-one; 151

- et hyl - g [(ﬁr(#K%@nggxétrlfluoronethyl)[ 1,2,4]triazolo [4,3

-prrlda2|n 6- vl peridin-4-y1} p yridin-2 yI)oxy] ethyl}

pi per azi n- 2€2dne; R’mpﬁmmﬂspﬁﬂbﬁ fluoro-4- {4-hydroxy- -

trifluoro hyl 4 rlazolo 3 -b ri da L yl}
ohenoxy) et hyo) 1 Redt Fyichi s 3¢ Rarbs g adbdcen{ B5he lf%g%@tg Fulisdie )

-[3 -ptrifluorometiptl)[ 1,2,4]triazolo [4,3 -b]pyridazin-6-
20yl ] pi peri di n-4-y1} phenoxy)eth '] -1 -methyl pi perazi n-2-one; 6- (4-
{4~ [2-(4-a@8)yl - 1 Riisbendepma ting 94@@1@ h@ﬂyf}dpMnW}th@nm@gﬁdatnm linkeg19 - 3 -

(trlfluoronethyl)[% ﬁﬁé%ﬁelazolo [4,3 -1Apyridazi ne; 1 -ethyl-443
(4- { 1 -13 -(tritY8dtdmet hyl)[ 1,2, 4]triazolo [4,3 -1Apyri dazin-6-

yI]plperldlawy yﬁ}qﬁa@ﬂ@xw)propyl]plpera2|n 2-one; 251 -(1
- et hyl et hy -[3 -(trifluoronethyl)[ 1,2,4]triazolo [4,3

-prridazinQ% kf%ﬁ%@?$ bn-4-yl1} phenoxy)propyl]plpera2|n 2- one; 1

(2 t hoxy %1 1 - -(trifluoromethyl)[ 1,2,4]triazolo [4, 3
-lApgsldaZ|ﬁ%p p ]%§? |%Oﬁgyl} phenoxy) propyl ] pi per azi n- 2- one;

- et hyl - 4- [ 26304- ﬂhﬂmﬁ$éM&1tr|fluoronethyl)[ 1,2,4]triazolo [4,3

-1Apyridazié§6 Jgape |d|n 4 yI}phenoxy)ethyI]plpera2|n 2- one; 1
(1 -net hyl Slhyl ﬁPF -(trifluoromethyl)[ 1 ,2,4]triazolo [4,3

-b]pyrida2|gnﬁ Yid &Qg@qdln 4 yl} phenoxy)ethyl]plpera2|n 2 one, 1
- (2- met hoxyet hyl ) - 4-] 2- (4- { 1 -[3 -(trifluoronmethyl)[ 1 ,2,4]triazolo [4,3

- b] pyri dazi 385yl i pippeendi2n- 4- y1} phenoxy)ethyl]piperazin-2-one;
20 (34) prepresents O or 1;
(35) p represents 0;
(36) prepresents 1.
Particular novel compounds of Formula (I) include, but are not limited to, the
following compounds:
25 6-(4-{4-[3-(4-acetylpiperazin-1-yl)propoxy]phenyl}piperazin-1-yl)-3-
(trifluoromethyl)[1,2,4]triazolo[4,3-b]pyridazine;
I-methyl-4-[2-(4-{1-[3-(trifluoromethyl)[1,2,4]triazolo[4,3-b]pyridazin-6-
yl]piperidin-4-yl} phenoxy)ethyl]piperazin-2-one;
4-[2-(4-{4-hydroxy-1-[3-(trifluoromethyl)[1,2,4]triazolo[4,3-b]pyridazin-6-
30 yl]piperidin-4-yl} phenoxy)ethyl]-1-methylpiperazin-2-one;



52-0x0-2- {4-[2-(4- { 1 -[3 -(trifluoronethyl)[
- b] pyri dazi n-6- yl]piperidin-4-yl} phenoxy) et hyl ] pi
6- [ 4- (4- WO-2py/i3meehoxyacet yl ) pi perazi n- yl ] et hoxy} phemE2)gsersndi n- 1
-y1]-3 - (trifluoromethyl)[ 1,2, 4]tr|azolo [4 3 -b]pyridazine; (25)- 1
-oxo- 1- {4-[2-(4- { 1 -[3 - (trlfluoron@thyl)[ 1,2, 4]triazolo [4,3

- b] pyri dazi n-6- 10yl ] pi peri di n-4-y1} phenoxy) et hyI]p| perazin- 1-yl}

pr opan- 2- ol ; (2R)- 1 -oxo- {4-[2-(4- { 1 - [3 -(trifluoronethyl)]
1,2, 4]tr|azolo [ 4,3 -Db]pyridazin- 6 yl ] pi peridin-4-y1}

F?E%?X? et holy BRSPS B BLRRINy B g i al vt -y -3

-(trifl u?/a pipREd- 1{yl}¥heﬁo@étnylﬁﬁﬁér@zlhfzr&le~ b] pyri dazi ne; 156-(4- {4-
[ (1R) - 2- (4- perazin | et hoxy] phenyl } piperidin-

1-y1)-3 - (f ???é’}iﬁg}pwmﬂﬁy[ﬂ)(ﬁ {#- fgz&mﬁlmqrplaﬁ@wé[l[wbﬂ A Srlfayiidazin-6-
6-(4- {4- 1)-1 hyl et h h |
pi éerl fjl a/]&)%%ra% qu}ébb??&@?étp#@ﬁéﬁ% F)[ ¥ )2 4]t me:[azgl gt [ Zxé] pbfgzrl}dam ne:

6- (4- s{4-[ (1 S)eyicplomtdt2H@t {ﬂe[Bé(Zmﬂhuordmﬁh)ll-)ﬂl 2 4]triazolo[4,3-b]pyridazin-6-
20( met hoxymet hy| )@t Poxy] phenyl } pi peridin- 1-y1)-3 -(trifluoromethyl)[ 1
,2,4]tri é’ﬁ@l -4 y1; PRIy )R [PHieerazgn-ganer 4. [ (1R) - 2- (4- acet yl pi perazin- 1

y1)- 1 - (”Et4h1%tlﬁ -iJPQ’-Q-ZH-‘P?)@H%BW&%%IWIQeéf]'tr@'dza zg-i’,ﬁ)i@yrfﬁazm -6-

-(trifluoromethyl) triazol o
[ 2- (4- acef[l]xoipprqzar-a-yil}fpheﬂoxyyétyﬁﬂmpoqqm—zzemt hyI phenyl} -1 43 -

(L1 oot b 1 2 AT SR S DA SSE Gy 0 -0

- b] pypi dammyeﬁdmyi ]y%ﬁ&{dxgi)d@hﬁ}pyﬂe}ramaz Jmt hyl phenoxy) et hyl] - 1

,2,4]triazolo [4,3

1
]p perazin- 1l-yl} ethanol;
th

- et hyl pi'perazi n- 2- yl-1 -[2-(4> { 1-[3 trifluoromethyl)[ 1
,2,4]triazol o 1f1211€13y]- M[w%{djd%(mfhmr@whylaﬁl petlirtizalofd, gi)}]pmd@nl@x@r) ethyl]- 1
, 4-di azep 10/ 1022PCT, / GB2010/ 050750 -12- 6-[ 4- (4-

[2-1(3 S)ylﬁlpeﬂg%n'{]'ygph e r%% s 1] et hoxy} phenyl ) pi peridin- 1

-y1]-3 - (trl fll-@@[dpﬂ@iym-%l-[)%[(ly@ [ZB}(&Iﬁﬂlm@rh@t[hél)?l D pyaAols]a 3npyridazin-6.6- [ 4- (4-
{2-[(3R)-4-acetyl -3 -nethyl pip erazin- 1 -yl]|ethoxy} phennglr i peridin-
-y1]-3 - YUPFHeleiWo‘I‘ aH@hﬁ}ﬂxyiprowllqlw%%ér@[ezl 3-b] pyri dazi ne; 54-

{4-[25(4- acet L RLRGLAZH N5kt Vi 3- Bl PR8 ket ¥ O ARRENY| 4.3 b i Fidazin-6-
yl]piperidin-4-yl} pyridin-2-yl)oxy]ethyl } piperazin-2-one;
4-[2-(2-fluoro-4-{4-hydroxy-1-[3-(trifluoromethyl)[ 1,2,4]triazolo[4,3-b]pyridazin-
6-yl]piperidin-4-yl } phenoxy)ethyl]-1-methylpiperazin-2-one;
4-[2-(2-fluoro-4-{1-[3-(trifluoromethyl)[1,2,4]triazolo[4,3-b]pyridazin-6-
20  yl]piperidin-4-yl} phenoxy)ethyl]-1-methylpiperazin-2-one;
6-(4-{4-[2-(4-acetyl-1,4-diazepan-1-yl)ethoxy]|phenyl } piperidin-1-yl)-3-
(trifluoromethyl)[1,2,4]triazolo[4,3-b]pyridazine;
1-ethyl-4-[3-(4-{1-[3-(trifluoromethyl)[ 1,2,4]triazolo[4,3-b]pyridazin-6-
yl]piperidin-4-yl} phenoxy)propyl]piperazin-2-one;
25 1-(1-methylethyl)-4-[3-(4-{1-[3-(trifluoromethyl)[ 1,2,4]triazolo[4,3-b]pyridazin-6-
yl]piperidin-4-yl} phenoxy)propyl]piperazin-2-one;
1-(2-methoxyethyl)-4-[3-(4- {1-[3-(trifluoromethyl)[ 1,2,4 ]triazolo[4,3-b]pyridazin-
6-yl]piperidin-4-yl } phenoxy)propyl]piperazin-2-one;
1-ethyl-4-[2-(4-{1-[3-(trifluoromethyl)[ 1,2,4]triazolo[4,3-b]pyridazin-6-
30 yl]piperidin-4-yl} phenoxy)ethyl]piperazin-2-one;



(trifluoronmethyl)[1,2,4]triazol o[ 4, 3-b] pyridazin-6-yl]piperidin-4-ol;
4-[2-(3-fluoro-4-{4-hydroxy-1-[3-(trifluoronmethyl)[1,2,4]triazol o 4, 3-Db] pyr
i dazi n6- Wppopeasia2n- 4- yl } phenoxy) et hyl ] - 1- met hyl pi per aPCmAGEB2010550750

1- et hyl-442-(4-
{4-hydroxy-1-[3-(trifluoromethyl)[1,2, 4itriazol o[ 4, 3-b] pyridazin-6- 10yl]
pi peridi n-4-yl} phenoxy) et hyl ] pi per azi n- 2- one;

1-cycl opropyl-442-(4-{4-hydroxy-1-[3-(trifluoronmethyl)[1,2,4]triazol o[ 4, 3-

b] pyri dazi n- 6-yl ] pi peri di n-4-yl } phenoxy) et hyl ] pi per azi n- 2- one; 4-(4-
2- 3R) - 4- I h

Et ri 1[I(qu ome'zle ﬁly(ltlymft%y]fma]t\ Zﬁi;Q I{ gi?%‘ﬁl?‘ﬁ?‘ﬁ?%&'@]éﬁ O‘gﬁ??%f@:&) pd'“gqa%fn(?l

154- (4- ifletidinS)- H»ﬁ@ﬁﬁqdaﬁyl fjeiise @yﬁguﬁ@ra2|n 1 yI]ethoxy} phenyl)- 1-
[3 - (trlf uor onet ?)Xé #:rlazolo E yri dazi n- & |per|d|n 4- ol ;

4 { 442- ( 4- acdtiPimathax et bhdpr(4- {glt[ysétrﬁbwpqmez ylvm&ﬂﬁwmﬁ -b]pyridazin-

3- tr f
(15 PSRRI, dhenoxethy Tpiperatin2ones 1 o)

4- [ 3-63-fl uor Q-dko 2-{4-[2-(4-{1-[3-(trifluoromethyl)[ 1,2 4]tr1azolo[4 3-b]pyridazin-6-

Eﬁdh%dzo§k ﬁgy@ybph%§%§ﬂ§%ﬂéﬁ%%%g&ﬁg%%%F glg%g 3- b]pyrlda2|n206 yl ] pi pe
{442- (4- acet yl r@ZMgﬁnile HA){%’Q &?%é%r@ﬂﬁ rlyil% thé‘xﬁ%ghenyl)glperldln - Kl]4 ol -

(trifluoromethy tri | pyr1 dazi Iperidi
4- {442-«ﬁﬁhmeny@hﬁDMJhﬂazap@h414ﬂanhamaxy]phenyl} -1-[ 3- (trlfluoronethyl)

1,2,4] tri 4, 3- d 6= 4- ol 5
LharnaLeu[:gg?#§)L8§%d 45¢£ '@T -O?ﬂépég?ﬁs thkﬂﬁ%ﬁ@ﬁﬁsgﬁ%“%%%ngspect of
th gﬂﬁg 4-
{4eh;g¥ggyb§ﬁnaﬂﬁ??ﬁ uoroﬁgfﬁ éﬁ&ﬁ& 1,$?22§%%24(3 bﬁb%rlda2|n 6-yl ] pi per

i di n-4- yI}phéﬁ%k%ﬁé@HyF]E&@hé tpﬂp@@éﬁﬂhdﬁlé trigrolal 4phhlmysideninioeal | y

2gﬁgghﬁglyolplsp%|rlt n- Af]g{}éaﬁ?nofoeihyl Iq? azm 1 propap Et Of the invention the

30( 4- acetyl pi peiap--4- KQSPQH@@&Ndxy%rdmh@yl]mﬁ@Mh-}l yl}ethoxy)ph e fll]plperldln

-1-[3-(trifluoronethy Ié@r ktrlazolo 3-b] pyridazin-6 pi peri di n-4- ol
or a pharlndé¢euitiidegrpipe Dbt 4briazalelh3-pleridane, - 13- Accordlng to one
fi‘_spec% ?I ; |t ][‘le o Goﬁ‘e (Eﬁ}‘ﬁ(@%c&g[@ﬁ‘%‘%‘% g 1f??.?ft§ﬁet(ﬂ>2y]bﬁen§1}[p?pe%ﬁln {47hydr oxy-

- b] pyr i dégziflvotorydthy)[peX4 |diazeb{4,3b]pdidazine;
nmet hyl phenoxy) et h erazin one or r euti.
acce%t Bbl e s§?6r 4 %%E(éérﬁ%egﬁyla&?&% aﬁ | ggeﬁ%?tﬁ@%?@w‘m RPSH 1“an YR

conpound I
fluoro- 4(?ghﬁﬁggﬁkg)mj94m?¥?¥ﬁugﬂﬁ%ef%ypr1 2,4]triazol o[ 4, 3-b] pyri dazi n- 6-

yI]plperldln46WHFbhﬁh&k&{éahyqumﬁnuthy&plpera2|n 2-one or a
Phar TmCeyt LBl Y ReReRt AL STl Rl PO -AreRL SR Hio BRRSE a8 the

101- et hy bigdRtatihe{ 4- hydr oxy- 1-[ 3- (trlfluoronethyl)[l 2,4]triazol of 4, 3-b] pyr
i dazin-6- yl] |per|d|n 4- yIIphenoxy)ethyl]plpera2|n 2-one or a

phar naceut i cal6l-(371 Hell&pr-anftacesipiporarer-dof)-1-
(methoxymethyl)ethoxy]phenyl } piperidin-1-yl)-3-(trifluoromethyl)[ 1,2,4]triazolo[4,3-

b]pyridazine;
25 4-{4-[2-(4-acetylpiperazin-1-yl)ethoxy]-2-methylphenyl}-1-[3-
(trifluoromethyl)[1,2,4]triazolo[4,3-b]pyridazin-6-yl|piperidin-4-ol;
4-[2-(4-{4-hydroxy-1-[3-(trifluoromethyl)[1,2,4]triazolo[4,3-b]pyridazin-6-
yl]piperidin-4-yl}-3-methylphenoxy)ethyl]-1-methylpiperazin-2-one;
4-methyl-1-[2-(4-{1-[3-(trifluoromethyl)[1,2,4]triazolo[4,3-b]pyridazin-6-
30 yl]piperidin-4-yl} phenoxy)ethyl]-1,4-diazepan-5-one;



A suitabl e pharmaceutically-acceptable salt of a conpound of Formulae (1),
(la), (Ib) or (lc) is, for exanple, an acid-addition salt of a conpound of
For mul ae woRo1o(i3a)22 (I b) 150r (1c) for exanple an aci d- adaiGB20r0/seisv W t h
an inorganic or organic acid such as hydrochl oric, hydrobrom c, sulphuric,
trifluoroacetic, citric, maleic acid, ngphthal ene-1,5- disulfonic,

tol uene-4-sulfonic or fumaric acid; or, for exanple, a salt of a conpound
of the Formulae (1), (la), (Ib) or (Ic) which is sufficiently acidic, for
exanpl e an alkali or alkaline earth netal salt such as a cal ci um or

magnesi um sal t, .0 ni al or .2 S8 th.,2 or such
as net hyl anm ne'[“aﬁ&‘fr@?ﬁ(%% w’fﬂ#@'ﬁ%}?@ﬁflneyu%%ﬁp P%BE lop'ﬂ e or
tris-(2- mﬁmﬁwﬂétbylb[)lm]ﬂ@zolo[ﬁb]ITPhﬁiag@gpounds of the |nvent| on may be
adm nistered in the formof a pro-dru that is a conmpound that is broken

down in the hénén(4of2- E%R)Tﬁm% %mf‘éhylepeeée kydethpeunaenirineeidimlahti-on. A
pr o-drug Hﬁ%opo‘?né{ﬁ;gg[etz%]ﬁka% 4!3:_% ﬁgl properties and/or 25 the
c oun

phar maco I netic ties of the invention. A pro-drug can
be formed when-{hp- (zlemeqmlmgerehntlhel)ethmey]tz thioroptdngl }JAB-[B sui t abl e group or

substituent,  to ope di fying group.can be attached. Exanpl es
of pro- dr('[‘ikjvgloif%?tbﬂglrzhﬁma\%{ i%/égﬁ zi3G-Blrigeidigoves that may be formed

at a carboxy groug. m[or@z;he)éﬂﬁ}%yxm?mrfﬂaoeone&mﬁwwr;giazghﬁ Yfidzil) and

in vivo cl eavab e am de derivati'ves that nay be’f car boxy
group or 6ayi]mpnrrdmnémmenﬂxﬁethyﬂt}ﬁemnﬁiybﬁpdrm ‘ameul a (1). WO

ncl udes. t hosd-GBADbUIdE BRREY RaRieryoneh (ot it RuR aringr e Gnen
made @valyll]a}%&l(gy 4gnggﬂélﬁx§)é f)}m]%ﬁjeeazﬁ{lg _opgen made available within the

human or “ani mal |'eavage of a pro-dr ug t hereof Accordingly,
the present |dv@1¢tqp®¢p}’ﬂﬁc[l2t(ée{§ hysloee - @I@H@ﬁhﬂ]{ 2Fdiriwadlal43) that are

pr oduced he Syt d. al S0 uch compounds that are
pr oduced bﬁ)lyr‘yrfdt%m%)i?lré%lp Ilr{&]né}r%‘l hgﬁl%l%g)e%?’nﬁém flafbol ismof a precursor
conpound, t hat4-(4s{2a[(SRIPAJEE- Q-fmétﬁlﬁpﬂf)@faﬁiml-ﬂ I]J:thojasa}xphaeyml [3-
synthetical | y-produced conpound or a netab OP,I cally %oduced conpound. A

sui t abl e(ﬁﬁhlprmeehylb tlab Hltrla%%e[f}ﬁalb]péﬂ%afzel éTY@I}BlR?fldHl kpound of the Formul a
I tinat b
gw) t | ]g: Z ?gre o ﬁgg?ﬁ%?gﬁﬂ{% ?yﬁg%ﬁng}f A M}Bgogy_vﬁ t_ﬁzut eluzgesi rabl e

phar macol(oglvoadmehyl yi,2 |4]5tﬁa2111m[4y§i lb]mndiazﬁmdqe]pipmﬁni-zn-yol Various for ms
of pro-drug h n de cr ed, for docu :

i sa) Met hods i ff Eh@yé‘o WRZCpAY- 1 }ﬁetgw or 3}% L& e wr&aeﬁrfyl t al.
(Academ ¢; Prassyol B)inlae fin-Br drugs edited by H Bundgaard,
(El sevi eﬁ 48%5)20; é%%?]pxlgei??gygbgﬁe&nugﬁbem gn and Devel opnent, edited by
Kr ogsgaar d- Lars[8r(3afhebréid- Bulmpiyeey- b—[SCInéhtpmmﬁthlliﬁésﬁZ{jtrlaanht[%;bl]pwahation of

Pro-dr " b . aar d.p. 199 d) H Bundgaard,
Advan28gg%&l@ﬁ@?‘%ﬁ%ﬁ@%@ﬁﬁpﬁﬁ %ﬁ?pﬁl dne %—l Bunggagr d, et al.,
Jour nal of Phau: (ﬂ.é&%}lplggﬂa@lﬁqe?l)przﬁgx}a@& g 9{3@ f) N Kakeya, et al.,

Chem Pharm Bu i guchi and V. Stella,
"Pro- Dr u@@lfh@rm@eﬂ)[@eﬂ 4]myloe§ﬁétbémdazm -6-yl]piperidin-4-ol;

4-{4-[2-(4-acetyl-1,4-diazepan-1-yl)propoxy]phenyl } -1-[3-(trifluoromethyl) [1,2,4]
triazolo [4,3-b]pyridazin-6-yl]piperidin-4-ol;
25 and pharmaceutically acceptable salts thereof.
According to one aspect of the invention the compound of Formula (I) is 4-[2-(4-
{4-hydroxy-1-[3-(trifluoromethyl)[1,2,4]triazolo[4,3-b]pyridazin-6-yl|piperidin-4-
yl}phenoxy)ethyl]-1-methylpiperazin-2-one or a pharmaceutically acceptable salt thereof.
According to one aspect of the invention the compound of Formula (I) is 4-{4-[2-
30 (4-acetylpiperazin-1-yl)ethoxy]-2-methylphenyl}-1-[3-(trifluoromethyl)[ 1,2,4]triazolo
[4,3-b]pyridazin-6-yl]piperidin-4-ol or a pharmaceutically acceptable salt thereof.



25A. C. S. Synposium Series, Volune 14; and h) E. Roche (editor),
"Bioreversible Carriers in Drug Design", Perganon Press, 1987. A

sui t abl e whapmasewzei cal | y- accept abl e pro-drug of a conpeamaBIb10dse75Bor mul a
(I') that possesses a carboxy group is, for exanple, an in vivo cl eavabl e
ester thereof. An in vivo cleavable estigr of a conpound of the Fornula (1)
containing a carboxy group is, for 30exanple, a pharnaceutically-acceptable
ester which is cleaved in the human or animal body to produce the parent
acid. Suitable pharmaceutically- acceptable esters for carboxy WO

2010/ 131022PCTJ GB2010/ 05075 G st er uc nmet hyl ,
othyl and ter CBODE g edrebthetFnIEE e SoamBuli o bRl R st ot 5
G _6al kar{q WI-FW{tnﬁﬁ@@h&ttha#}trlﬂkM bWﬁﬁlﬂbLylﬁﬁﬁ@fﬁn 43ipbt hal i dyl
esters, ycloa carbonyloxy C _6al esters suc

cycl ope ntrwlézélp ﬁwﬂek Ayt Yémaerﬂmg%vwmk@aﬁwm%W@t:wqtbl@&%lter s,

52- oxo- 1t(ﬂghoxolenylnethyl esters such as

5- et hyl - 2- 0x0- 1, 3- di oxol en-4-yl net hyl esters and G _6al koxycar bonyl oxy-

G _6alskyl est ﬂ@oﬁm{g’ltoaﬁle rEpdeoxtythaibenybovhy reipylndefFormula (1) is 4-[2-(3-

1- met hoxycar b nyloxyeth S A_sui tapl e

phar macedtieEsfH i laé&ﬁgr]ébi@ BPWO&}@&@/I}H 2&%&%@%»@15}%@@16&1@%%) t hat
possesse u | &£ ster or
Chor oy b o SR, e e e R B or ¢ he
For mul a @h@ewbntaining a hydroxy group is, for exanple, a

phar maceuti cal | cceptable e or ethe whi ch eaved in the human or
B mal body « AGPBHCR TSk ahe fyaRis e saake oG RIR @ ©

phar ngceut i Ca'l'—éfhﬁcﬁfptéﬁm ﬁy&%k?—fl [BC{ErEHLRQorﬁétﬁ pe, 4 mrm@kot%qigoaw a@H6-

i ncl ude inorganic esters such as phosphate es ers (1 ncl udi ng phosphoram dic
cyclic es'd]errlse)rldnp:érstlhé}en@m)@thbll]ﬂpqr@leh?amma@rempha@aa¢eytla@b@}wabalée edt er

form ng 9f ouRs for a hydroxy group include C _ioal kanoyl groups such as
acetyl, benzoyl phenyl acetyl and substituted benzoyl and phenyl acetyl
groups, C _ioa mhréqjhbﬁmdeu@mymc@aMe ast thwppeandenybmmulae (1), (1a),

N, N-[di - G _4al kyl ] carbanmoyl, 2-di al kyl am noacetyl and_2- carboxyacet

groups. EAeB(lekisofor exppleassacid-additan st QfWecoﬁﬁ’@HW atBeryulag(d), beh4
groupg i %g krfgfﬁor%%ﬂﬁl%h*&x daaq%ﬂl s%tW‘flﬁ{H 38%%@*%& ordin [ A ALk l.am “O”Et hyl,

nmor phol i erazi n- met h
1 4al kyl Mypmch]z)rm liydycbbmﬂnhy Isulpﬁimd, ah)ﬂhﬁ)r@etcarwrmem;ma]aicl yidaephdbicel 61 her

f ' : f | ud | kyl h
acet oxynekRensH! %nggr%@fggf}ﬁ%@rﬁ |1c' L3S0 ARl YA Fdobea SHED 28
phar maceyllGalak Y Z(@@e@) A 397519019{5%9&9;16 g%@f&l?@ Lf&dexgﬂllpi% aﬁ%ﬁw Akdlink

25t hat possesses roup i s xanpl e n vivo cleavable
ani de th@m@mﬁw&ﬂeﬂtsxamph@ahnmanrm@gmnnmmdﬂmpthlanmanwnewﬁuoha&étwnhnnla, a

a 4a|ky|a@ ne. uch as ngwgﬁlanlne a dﬂ G 4dal k ﬁﬂlpe %Q&thg
di et Ryl AHORENRAE AL RIREEHGT DN ey ameenyimghyigning pip
G _4al koxyorpRolfil of Y A(D-RRIrs ke y@Rndndret hoxyet hyl am ne, a

phenyl - G _4al kyl anmi ne such as benzyl am ne and am no aci ds such as glycine
or an ester 30tkepwppundspdtheansertioainay Yehnmaisted iodh fpracdereddres, pr o- dr ug

of a Comﬁ)alf?sda gorn ou%d tﬁ)at rloké &ov&%%dthgﬁs ?ﬁ%?g i al@rafyqérg%a?%% I's, for

exanple, an in Cl'etva erivative er eo abl'e
phar nacewbn@ahﬂcyofaﬁ@ aptadidre Aprdes gfmgnaiscan dter giophysicachropatied afd/@xanpl e

an an;detﬂgnfed m%yh G _i oal kanoyl ro%Ps such as an acetyl, benzoyl,
pharmacokinetic properties of a’compound of the invention. A pro-dfug can be formed
when the compound of the invention contains a suitable group or substituent to which a
property-modifying group can be attached. Examples of pro-drugs include in vivo
cleavable ester derivatives that may be formed at a carboxy group or a hydroxy group in a

compound of the Formula (I) and in vivo cleavable amide derivatives that may be formed

30 ata carboxy group or an amino group in a compound of the Formula (I).



5 phenyl acetyl and substituted benzoyl and phenyl acetyl groups. Exanpl es of
ring substituents on the phenyl acetyl and benzoyl groups include

am nonet wb,20i¢alldegl am nonet hyl , N, N-di al kyl am nonet hyl pCrRsRhml/asamset hyl |
pi perazin-1-yl methyl and 4- (G 4al kyl pi perazin-1-ylnmethyl. The in vivo
effects of a conpound of the Fornula (ly)y_nmay be exerted in part by one io
or nore netabolites that are forned within the human or ani nmal body after
adm ni stration of a conmpound of the Formula (1). As stated hereinbefore,
the in vivo effects of a conmpound of the Forrmula (I) may al so be exerted by

he o Tber or o AGRal? B SEHIE A oEORP RN BoR! bl of e PRREH D i ne

15f or m andfigadhditihbdroreminiibdeavanesio by b@ntc@yhimes@ a@S GRtn mavemtdilablet her e
is therefore E@OVIded a cr¥stalllne formo

6- ( 4- { 443vithan ghedwynapios apiandl kody by wwésﬂﬂt\tﬂg@ /9 B Pp-paiedbergofy Acpprdinglyy i f | uor
omet hyl ) [; vé”e?&ln‘i Hv@%tﬁdn ndude OBy dg%gﬂgsr onytP% F?mld]a Bhaf g%é%gb%ﬁ}@& b9f the

present In 1 on ere |'s provi I ne rmo

{ 4- [ 3= ( 4-oagaiydypitec ardans dndydlyqduep exmppineisthdt prquedduded 4d the hundin-or
20(trifluoro yl)[1,2,4]triazol qf 4, 3-Db] pyrlda2|n Form A, which has an
X-ray powaERd ﬁpgfr wawﬁnﬁéﬁbpg? O%aﬂ)ﬁecafsor ecpapoidethatys @jcoppopRbR £ e a 20
val ue of 7 icularly
wher o n Ao (P i RS S o PR 87 ok ok 1 T
present icompnundn, there is provided a crystalline form of

256- (4-{4-] 3- (4 ac era nyl | pi pe jn-1- - 3-
(trifluoromet KyPY2 ei’hﬁrg?qeﬁé%ﬂqé'[%g@;t@ﬂ 5 %‘&g ﬁ@ CO@S?‘%({AO%L%F%%X‘}]{%Q?%

X- 1 ay, powgsie Whi ik baehioatcRhdE ﬂlehﬂcﬁlf]u rh@R 8§ béiﬂ sERBR bl GdRRfradibn & 20
val ue of about 8.0 when neasured u5| Ka radiation, nore particularly
wher ei n kg lhnoar ereanimgl bedy p\tlthl@ubmndw phasmagnlogmlncivisceamsoditiant of t he
present in %ﬂ%&%@ there is provided a crystalline form of

6- (4-{4- ug‘% ace?ylpiperazin-l-yl)propoxy]phenylIpiperazin-l-yl)-3- WO
2010/ 13 1022PCW 44839 16390 pfddrug frave been described, for example in the following
(trifluoronmethyl)[1,2,4]triazol o[ 4, 3- b]pyrlda2|ne Form A, which has an
X-ray poWHéWﬂ@ﬁ$fract|on pattern with at | east two specific peaks at 20

ar i gul 4y iaidacin oy R, TP AR RN FIC RISk T, Tre

enbodlneQAemknthmpsd@@ﬁL |nvent|on there IS prOV|ded a crystalline form
of 6-(4-{4-[3-(4-ac in-1- 0 oxy hen pera2|n 1-y1)-3-
(trifluo&%netﬁ%ﬁ%?fﬁgy%%‘ ‘ﬁgPﬁféf%T>%$¥$éksﬁ@e A whi ch has an
X-ray powsler oy fTEr8Gid &bﬁgtﬁééflgfﬁ a%tﬂbvél%‘foﬁieﬁi %le&%SSKﬁutgs ryghiesapd about

17.0, 8.0, 18.0, 22.0, .8, 8.5, 21.7 5 when neasured
usi ng CuKbEha@gaﬁddﬁwpﬁmﬁéIhmmmwudwthwnumwﬂWhnihugSQéwd{JQHMQSMﬂEWIbb pl us
or ninuslglg %ﬁ I n one enbodi nent of the present invention, there is
provided F9ddial 1 ne form of

6- (4-{4-[d3- (4-@%@&&@%Mh&&@ﬂ@%%%ﬂé@@@@ﬂ i pigReosmi n- 1-y1) - 3-
(trifluoronmeth I3[1 2, 4]tr|azolou4 3- b]pyrlda2|ne Form whi ch has an
X-ray powder flmee%H@wﬁpéxuw'n rmaecusicalySoidneess Frel 89 10HD: X-ray powder

diffracticon paf4ehR,SNOWN tiflm Pharm. Bull., 32, 692 (1984):

g2) T. Higuchi and V. Stella, “Pro-Drugs as Novel Delivery Systems”,

25 A.C.S. Symposium Series, Volume 14; and
h) E. Roche (editor), “Bioreversible Carriers in Drug Design”, Pergamon Press, 1987.
A suitable pharmaceutically-acceptable pro-drug of a compound of the Formula ()
that possesses a carboxy group is, for example, an in vivo cleavable ester thereof. An in
vivo cleavable ester of a compound of the Formula (I) containing a carboxy group is, for
30 example, a pharmaceutically-acceptable ester which is cleaved in the human or animal

body to produce the parent acid. Suitable pharmaceutically-acceptable esters for carboxy



15 Figure A when neasured using CuKa radiation. Wien it is stated that the
present invention relates to a crystalline formthe degree of crystallinity
i s converwornpiwidgieat er t han about 60% nopre conveni ent PETgIB2at50TShan
about 80% preferably greater than about 90% and nore preferably greater
than about 95% Most preferably the degiee of crystallinity is greater than
about 98% 201t will be understood that the 20 val ues of the X-ray powder
diffraction pattern may vary slightly fromone nachine to another or from
one sanple to another, and so the val ues quot ed are not to be construed as
absol ut e.

a0l Ut &g o slioh Sl R BBV A SuRRueh, FLSG BRb o
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conditio t killed in the art
of X—rayr}g%1 ﬁ%%{)rac%ﬁ]gﬁﬁan ?'] 3}: I'S &?%g%&l%g%ﬁ@ﬁgf[l@e intensities of
peaks smay-oai- y3a1@@m1<dtyngethpl dstees aich aptahétbyl-Bbxd-hS-diaxgbe-4umaethyt &sérs and on

the type and setting of the jns ment used. 30The skilled person will also
real i se @ﬁ%@wﬂ% OXys&beNYAXBTC te@#ﬁyge%t?réﬁ%c ﬁn%%oewietlﬁéaxmeﬁ reci se

hei ght at in the diffractoneter and the zero

cal i br at|lolﬁ[&g§b¥&%n?%§?&g¥1fséfsﬁezsétorret er. The surface planarity of the
sanpl e may al Sosthtabk rhasnaichtief fyecteptidn pe-druperf s enmpkind efdh¢ Rotnnda &t wi | |
appr eci ate that the diffractian pattern data d herein i no to be
const r uediBOSEEGT ALY EERHP e hETHTIG an FOF Y ERAY 0l VAT G SheT

diffrgction paid gnpvsddskpRikRl bﬁ/ethémtal ®fpolid Btht% Eothsle |(9%6ﬁitaﬁﬁr[g3é n fall
Wi thin the scope of the present 5disclosure (for further information see

Jenki ns, hRdl&XSrgVu@rls fpzr txamplmtarpbdumqeuhcadld mﬂa@blpmecrr ethict whagdtiomet r y'

John WIe ner enent _errar
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m nus 0. @h@nﬁd&@ﬁt&all%@c%@@ﬂk @b@@rfetemﬁg gEOUE AU 1B RIBSMy gi‘bu]@i’ncﬁid@ ihdgtghiec t aken
ering

i nto account when consi the X-ray powder io diffraction pattern in

Fi gure A-CBSE SRlbas plpéalileﬁ@esr% Kl@cmdmlgmh@ﬁétoﬁ%mélc Gycligpdemst Ihuthghabtabicood
that jnt ﬂﬁﬁﬁdcs&ldzt ?'&Ec{p'tattﬁé %k?ég%%ﬁ ﬁ? f&glr@@ P" eggﬁgﬁr gl agndi tions and

sanple P eparatlon prererre rlent I entatl on occurs

when ther@. 1ba$kmo§zl@“rdemmaclﬁ asr ad:elf;& tmnyastla;bhenprapdstgal aghsubsthatpe pedzoybahd bit a
parti cul ?PEPFO“ ent ati on i C (needl e- LI ke) resul ting in a

non- r and@RFBYREH SE9B lfIOt‘lﬁ%XYcCP op %OWe*HC%% %’WCE@PB}’ » XRPD anal ysi s.
This can y g5l tl ﬂ]cfaftﬁﬁfc’)?PQsdlhlﬂyfaﬁhﬁ’éacél | il 20shbY a@@typ?@lﬁﬁs Behasat i on

of Conpounds of Formul a Certal processes fo he synthesis of
conpoundsf ohg Farsttiieats(dn)tha peenytapeiyti et b@lzaylfgnommenclﬁmammemfhﬂ he

inventio ._accordi f rth t.. of nventio ere 20
o ovi tled G BEiRER A8k Bl Bub B A PR A P I Al o o
phar maceuhi aat | MIkgHHERRAAR 18y 18Rty t HEEBRS phavhh &t EARPAdSREDI ccP iR @) |

(b), (c), (d), (e), (f) or (g) wherein, unless otherw se defined, the

vari abl egreups fersa behoxegtohe reludset- m}éOX}@lkyterqupﬂﬂwb a@facﬁoxmﬂthyl(am)i (a)

reaction of co d of Forrrula 1) wth a conmpound of Formula (111
(R1)k 25 naxal oy ety groups (11) o oy,

A suitable pharmaceutically-acceptable pro-drug of a compound of the Formula ()
25 that possesses a carboxy group is, for example, an in vivo cleavable amide thereof, for
example an amide formed with an amine such as ammonia, a C_salkylamine such as
methylamine, a di-C4alkylamine such as dimethylamine, N-ethyl-N-methylamine or
diethylamine, a C;_salkoxy-Cj 4alkylamine such as 2-methoxyethylamine, a
phenyl-C,_salkylamine such as benzylamine and amino acids such as glycine or an ester

30  thereof.



L2000 X0 Y XS0 ---V CH3NI N/ NN(1) CF3 +  (b)
reactlon of a corrpound of Formula (1V) with a conpound of Fornula (V):

-19- (WD 2odver31®®4 in Fornula (1) is C2_6al kanoyl, hydPonGEo8&iskEnoyl or
G _6al koxyC2_6al kanoyl and R5 is other than oxo, reaction of a conpound
of Formula (VI) with the appropriate 5ggrboxylic acid, hydroxycarboxylic
acid or al koxycarboxylic acid: (Rl), (V1) (d) Wnen R4 is G _6al kyl and
R5 is other than oxo bonded to a ring carbon atom adjacent to the nitrogen
atom linked to R4, reaction of a conmpound of Formula (VI) with the

Ry U TR N RS N R
(V1)1 that possesses an amino group is, for example, an in vivo cleavable amide derivative
thereof. Suitable pharmaceutically-acceptable amides from an amino group include, for
example an amide formed with C_jpalkanoyl groups such as an acetyl, benzoyl,

s phenylacetyl and substituted benzoyl and phenylacetyl groups. Examples of ring
substituents on the phenylacetyl and benzoyl groups include aminomethyl,
N-alkylaminomethyl, N,N-dialkylaminomethyl, morpholinomethyl, piperazin-1-ylmethyl
and 4-(Cy_4)alkylpiperazin-1-ylmethyl.

The in vivo effects of a compound of the Formula (I) may be exerted in part by one

10 or more metabolites that are formed within the human or animal body after administration
of a compound of the Formula (I). As stated hereinbefore, the in vivo effects of a
compound of the Formula (I) may also be exerted by way of metabolism of a precursor
compound (a pro-drug).

As stated hereinbefore, certain compounds of Formula (I) may exist in crystalline

15 form and exhibit polymorphism. According to the present invention there is therefore
provided a crystalline form of 6-(4-{4-[3-(4-acetylpiperazin-1-
yl)propoxy]phenyl} piperazin-1-yl)-3-(trifluoromethyl)[ 1,2,4]triazolo[4,3-b]pyridazine.

In one embodiment of the present invention, there is provided a crystalline form of
6-(4-{4-[3-(4-acetylpiperazin-1-yl)propoxy]phenyl}piperazin-1-yl)-3-

20 (trifluoromethyl)[1,2,4]triazolo[4,3-b]pyridazine, Form A, which has an X-ray powder
diffraction pattern with at least one specific peak at a 20 value of about 17.0° when
measured using CuKa radiation, more particularly wherein said value may be plus or
minus 0.5° 26.

In one embodiment of the present invention, there is provided a crystalline form of

25 6-(4-{4-[3-(4-acetylpiperazin-1-yl)propoxy]phenyl}piperazin-1-yl)-3-
(trifluoromethyl)[1,2,4]triazolo[4,3-b]pyridazine, Form A, which has an X-ray powder
diffraction pattern with at least one specific peak at a 20 value of about 8.0° when
measured using CuKa radiation, more particularly wherein said value may be plus or
minus 0.5° 26.

30 In one embodiment of the present invention, there is provided a crystalline form of

6-(4-{4-[3-(4-acetylpiperazin-1-yl)propoxy]phenyl} piperazin-1-yl)-3-



(R1), (VI1) WO 2010/ 131022PCT/ GB2010/ 050750 -20- (f) reaction of a
conpound of Fornmula (VII1) with a conpound of Fornmula (I X) wherein L
repr esentwochiooBo22br ono or i odo: N\NA(VIIT) CF3 PCT(GB20t08M8061500Nn Of
conmpound of Forrmula (X) with a conpound of Forrmula (Xl) wherein L
Srepresents chloro, bronmp or iodo: N CRZ_(X) (R)k \m1,X2 Y X (XI') and
thereafter, if necessary:

(trifluoromethyl)[1,2,4]triazolo[4,3-b]pyridazine, Form A, which has an X-ray powder
diffraction pattern with at least two specific peaks at 20 values of about 17.0° and 8.0°
when measured using CuKa radiation, more particularly wherein said value may be plus or
minus 0.5° 26.

5 In one embodiment of the present invention, there is provided a crystalline form of
6-(4-{4-[3-(4-acetylpiperazin-1-yl)propoxy]phenyl}piperazin-1-yl)-3-
(trifluoromethyl)[1,2,4]triazolo[4,3-b]pyridazine, Form A, which has an X-ray powder
diffraction pattern with specific peaks at 20 values of about 17.0, 8.0, 18.0, 22.0, 17.8,
21.0, 10.8, 8.5, 21.7 and 18.5° when measured using CuKa radiation, more particularly

10 wherein said values may be plus or minus 0.5° 26.

In one embodiment of the present invention, there is provided a crystalline form of
6-(4-{4-[3-(4-acetylpiperazin-1-yl)propoxy]phenyl}piperazin-1-yl)-3-
(trifluoromethyl)[1,2,4]triazolo[4,3-b]pyridazine, Form A, which has an X-ray powder
diffraction pattern substantially the same as the X-ray powder diffraction pattern shown in

15 Figure A when measured using CuKa radiation.

When it is stated that the present invention relates to a crystalline form the degree
of crystallinity is conveniently greater than about 60%, more conveniently greater than
about 80%, preferably greater than about 90% and more preferably greater than about
95%. Most preferably the degree of crystallinity is greater than about 98%.

20 It will be understood that the 26 values of the X-ray powder diffraction pattern may
vary slightly from one machine to another or from one sample to another, and so the values
quoted are not to be construed as absolute.

It is known in the art that an X-ray powder diffraction pattern may be obtained
which has one or more measurement errors depending on measurement conditions (such as

25 equipment, sample preparation or machine used). In particular, it is generally known that
intensities in an X-ray powder diffraction pattern may fluctuate depending on measurement
conditions and sample preparation. For example, persons skilled in the art of X-ray
powder diffraction will realise that the relative intensities of peaks may vary according to
the orientation of the sample under test and on the type and setting of the instrument used.

30 The skilled person will also realise that the position of reflections can be affected by the

precise height at which the sample sits in the diffractometer and the zero calibration of the

a



(i) converting a functional group of one conpound of the invention into
anot her functional group; 10(ii) introducing a new functional group into
one conpowoaowfi3tdze i nvention; (iii) renoving any prot @CTigRogvses; (V)
for conpounds of the invention in the formof a single enantioner
separating a racem ¢ conpound of the ingention into separate enantiomers;
(v) preparing a pharmaceutically acceptable salt thereof; and/or 15(vi)
preparing a crystalline formthereof. Specific reaction conditions for
processes (a) to (Q) above are as follows: Process (a) - a conpound

0 eoonne dptaglolndBY TRE s(FRE LRt dh e FETRP BRR R tOL TEnfy Sbe Hsfokhs 1 or

exanpl e isofkkidMiin @B drtairlllatpptebiaﬁﬂh@t the ﬂﬂﬁa@tomﬁtteﬁnqrawep&emtea ik &5 150C,
nore 20suitably about 100C. Process conpound of Forrmula (1V)
may be r&gttod qonstaiedrsis pbwdien apf amy w@eﬂ*@e&@r@ t_hﬁt eV gt & ppwyr qiffrackien

resence r t t | e
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to anbient tenperature. Pr - a conmpound of Fornula (VI) may be

react ed oMHcE RETacBMEHY | H?% n8.c1996)-d, hydr oxycarboxylic acid or
al koxycar boxy l%&leﬁﬁgda fida duREn &t BRENGE él’i?fre%tlﬁn %E%E%PhﬁxbﬁZ%owHQJ exanpl e
DI PEA, a suita upl i ng agent, for exanp U, sui tabl e sol vent,
for ex anpihférawgranam@paltoxanaammuﬂ @ rhienpe IS%tZtlh@a, aﬁldrsuéx@gofbeeofho to 100C,

nore suitably at anbi ent re Pr oc oun f Formul a
(V1 oy sy aRen BT Do BETaH U Aol S esyalerng HReC EPOBEHES of

sui t afl e q@flactior PitcBXAMEGc2Cd &h@}f?ﬂe‘éﬂdlng TavbletAbF@tH@dbE ighddagent, for
exanple sodi um tri acet oxyhydr obor at e, a suitable solvent, for exanple a

m xt ure omdasooed D@Mmmnmemalmdluct@rﬁmd@@n@mg Qnteamrén@éa{pien@tlgm@ndf or
exanpl e 0 tplﬁéaooca:iratl%?]{gme? i table%ta?‘ Je ued 0r1 n?a%ro?‘lto%élgrls Ffl:ﬁl? S 1s( ) - a

conmpound B S1 ng Sui't uci ng agent,

for exanpmicasymdn thﬂ’ﬁrf@dﬂﬂﬁét@h@ﬂgy as@%epad) Eadbiy BpeficGRF BAdntatidh Sudk ad Spr esence
of a suitable solvent, for exanple ethanol, and at a suitable tenperature

for examgreuBp(icsdiedike). rawitengsiniamentyndasp arientaieon of the crysiplsedisy spmypled
conmpound V For mul a (IX)
opti dﬁa|ﬁgt§§9PE§h§“§sgﬁé%”o égﬁgﬁ?ﬁﬁ%%gg%ﬁgégn o?ﬂggg#g?8&%$PEA, and in
the presence of a suitable solvent, for exanple DMF, and at a suitable

tenperature, for
P Preparation of Compounds of Formula (1)

Certain processes for the synthesis of compounds of Formula (I) are provided as a
further feature of the invention. Thus, according to a further aspect of the invention there is
20  provided a process for the preparation of a compound of Formula (I) or a pharmaceutically
acceptable salt thereof, which comprises a process (a), (b), (¢), (d), (e), (f) or (g) wherein,
unless otherwise defined, the variables are as defined hereinbefore for compounds of
Formula (I):
(a) reaction of a compound of Formula (IT) with a compound of Formula (I1I):

R,
O \(€R2R3)m
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S X \ O
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(b) reaction of a compound of Formula (IV) with a compound of Formula (V):

25



20exanple 0 to 100C, nore suitably about 50C Process (g) - a
conpound of Fornula (X) may be reacted with a conpound of Fornula (XI)

opt i onal Iwoi2n10¢13¢02pr esence of a suitable base, for exampCe/dH2PBASOENd | n

t he presence of a suitable solvent, for exanple DWF, and at a suitable
tenperature, for exanple 0 to 100C, norg_suitably about 50C. 25Conpounds of
Formulae (I1) and (1V) can be prepared according to Schene 1 bel ow wherein
all variables are as defined hereinbefore for conmpounds of Formula (1).

-22- (R )k 10- (Q\ (i) R2R3) rYX1-X)SCl 0 \CH3 | | ,N N(I1)
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(c) when R* in Formula (I) is Cy.alkanoyl, hydroxyCs salkanoyl or Ci.salkoxyCssalkanoyl
and R’ is other than oxo, reaction of a compound of Formula (VI) with the appropriate
s carboxylic acid, hydroxycarboxylic acid or alkoxycarboxylic acid:
®),
| O\(€R2R3)m
~ 1‘Xz N
oYX & O
5
[eaaE
N
N7 N7
p
N
CF,
(V)
(d) when R is C\.salkyl and R is other than oxo bonded to a ring carbon atom adjacent to
the nitrogen atom linked to R?, reaction of a compound of Formula (VI) with the

10 appropriate aldehyde, in the presence of a suitable acid and a suitable reducing agent;

(e) when Y is CH, reduction of a compound of Formula (VII):
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1-X A
5: O
R —N
\
= | IS
N
7~
N7 N
\
=
CF

(VID



CF3 Schene 1 The
6-chloro-3-(trifluoronmethyl)41, 2, 4]triazol o] 4, 3-b] pyri dazi ne used in Schene
1 nmay be wbtaimed2as descri bed in Monatsh. Chem (1972) PCTE3R20 10880750
Compounds of 5 Fornulae (XII) and (XI11) are avail able from conmerci al
sources or may be prepared by nethods wgll-known to those skilled in the
art including nethods according to or anal ogous to nethods described in the
chem cal literature. For exanple, conpounds of Formula (XI1) wherein Y is
COH may be prepared as described in Journal of Medicinal Chem stry (2000),

Sohons 2 (arslinAlS SRR e Toraafay i iith o SQReoRa RO rRR i, ARE RES]

conpoundseptsch@roidra, Hrbho oiddoVWO 2010/ 131022PCT/ GBZOlO/ 050750 -23-
Conmpounds of Formulae (XV) and (XVI) are available fromcomercial sources
or may be prepared by nethods wel#kknown to those skilled in the art

i ncl udi ng net hods according to or )¢ usry 0 nmet hods described in the
chemcal literature. Cbnpounds of (VI) ey prepared using a

met hod anal ogous to process Yde§cr|bed bove r |n R4 is replaced by
a suitable protecting gr Nkvplexanple an N-t ey t OXycar bonyl|
derivative. Once this reactlion is conplete, the prétectlng group i s renoved
to provide a conpound FOY mul a %X% For exanpl e,

N-tert-but oxycar bonyl qu vative rdtectlng group n%@ be renoved by
treatment with a suitable‘acid, such as trifluoroacetic acid. ioConpounds
of Formula (VIl) may be prepared according to Schene 3 bel ow wherein al

var i abl eggpatcactas of efdon@duﬂniaofeﬁcnbﬁla)()a Wwidt a canpaundds Fofmidan X whdréin. L. WO

2010/ 131022 PCT/%? 1b0/ 050750, -24-
s represents chloro, bromo or iodo:

RY),

2t x> X ‘>
N\ [ + HNO X o, Ni )a
CF, 4
(0:9] (XD)
and thereafter, if necessary:
(1) converting a functional group of one compound of the invention into another functional
group;
10 (il) introducing a new functional group into one compound of the invention;
(ii1) removing any protecting groups;
(iv) for compounds of the invention in the form of a single enantiomer separating a
racemic compound of the invention into separate enantiomers;
(v) preparing a pharmaceutically acceptable salt thereof; and/or
15 (vi) preparing a crystalline form thereof.
Specific reaction conditions for processes (a) to (g) above are as follows:
Process (a) —a compound of Formula (IT) may be reacted with a compound of
Formula (IIT) in the presence of a suitable base, for example DIPEA, and a suitable solvent,
for example DMF or DMA, and at a suitable temperature, for example 50 to 150°C, more
20 suitably about 100°C.
Process (b) - a compound of Formula (IV) may be reacted under nitrogen with a

compound of Formula (V) in the presence of triphenylphosphine and a suitable oxidant, for



CIl N-T, "+ Ni \N----HN,...-D PEA DM CF390C NN". 1\1--
\Ne--- - - - ((CF3S02) 2NPh CF3C6H18Li NSi 2 (XVI1)-78C N2 (RI)k 0 0- S-CF I
I 1 1 3(Riwk@pio3Ge2| , X2 PCT/GB2010/050750

21-

example DIAD, and a suitable solvent, for example THF, and at a suitable temperature, for
example 0 to 100°C, more suitably at a temperature from 0°C to ambient temperature.
Process (¢) - a compound of Formula (VI) may be reacted with the appropriate
carboxylic acid, hydroxycarboxylic acid or alkoxycarboxylic acid in the presence of a
5 suitable base, for example DIPEA, a suitable coupling agent, for example HATU, and a
suitable solvent, for example DMF, and at a suitable temperature, for example 10 to 100°C,
more suitably at ambient temperature.
Process (d) - a compound of Formula (VI) may be reacted with the appropriate
aldehyde in the presence of a suitable acid, for example acetic acid, a suitable reducing
10 agent, for example sodium triacetoxyhydroborate, and a suitable solvent, for example a
mixture of THD, DCM and methanol, and at a suitable temperature, for example 0 to
100°C, more suitably at ambient temperature.
Process (¢) — a compound of Formula (VII) may be reduced using a suitable
reducing agent, for example ammonium formate and 10% palladium on carbon, in the
15 presence of a suitable solvent, for example ethanol, and at a suitable temperature, for
example 50 to 150°C, more suitably about 78°C.
Process (f) — a compound of Formula (VIII) may be reacted with a compound of
Formula (IX) optionally in the presence of a suitable base, for example DIPEA, and in the
presence of a suitable solvent, for example DMF, and at a suitable temperature, for
20  example 0 to 100°C, more suitably about 50°C.
Process (g) — a compound of Formula (X) may be reacted with a compound of
Formula (XI) optionally in the presence of a suitable base, for example DIPEA, and in the
presence of a suitable solvent, for example DMF, and at a suitable temperature, for
example 0 to 100°C, more suitably about 50°C.
25 Compounds of Formulae (II) and (IV) can be prepared according to Scheme 1

below wherein all variables are as defined hereinbefore for compounds of Formula (I).
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Scheme 1

The 6-chloro-3-(trifluoromethyl)-[1,2,4]triazolo[4,3-b]pyridazine used in Scheme 1
may be obtained as described in Monatsh. Chem. (1972), 103, 1591. Compounds of
Formulae (XII) and (XIII) are available from commercial sources or may be prepared by
methods well-known to those skilled in the art including methods according to or
analogous to methods described in the chemical literature. For example, compounds of
Formula (XII) wherein Y is COH may be prepared as described in Journal of Medicinal
Chemistry (2000), 43(5), 984-994.

Compounds of Formula (V) can be prepared according to Scheme 2 below wherein

all variables are as defined hereinbefore for compounds of Formula (I).
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( XX1) PPH3 THF N2 RT  (RI)k Schene 3

6-Chl oro-3-(trifluoronmethyl)-[1,2,4]triazol o[ 4, 3-b] pyri dazi ne, 4-pi peridone
and conmpowoasioof3i@@er mul ae (Xl X) and (XXI) are avail abl e PCT@B200MFRTS0I a
sources, may be 5 prepared by nethods well-known to those skilled in the
art including nethods according to or anal ogous to net hods described in the
chemcal literature, or may be prepared according to nethods described in

t he Exanpl es.

Compounds of Formulae (XV) and (XVI) are available from commercial sources or
may be prepared by methods well-known to those skilled in the art including methods
according to or analogous to methods described in the chemical literature.

Compounds of Formula (VI) may be prepared using a method analogous to process

s (b) described above wherein R* is replaced by a suitable protecting group, for example an
N-tert-butoxycarbonyl derivative. Once this reaction is complete, the protecting group is
removed to provide a compound of Formula (VI). For example, an N-tert-butoxycarbonyl
derivative protecting group may be removed by treatment with a suitable acid, such as
trifluoroacetic acid.

10 Compounds of Formula (VII) may be prepared according to Scheme 3 below

wherein all variables are as defined hereinbefore for compounds of Formula (I).



- 25- Conpounds of Fornmula (VIII) may be prepared by reacting a
conpound of Fornmula (11) with the appropriate |[ithiumhalide in a suitable
sol vent, wonosxaneke di oxan, and at a suitabl e tenperat ece/GH20r0/sam0pl e 50
to 150C, nore suitably about 100C. Conpounds of Fornulae (X) and (Xl) may
be prepared by nethods well-known to 5ijyose skilled in the art including
nmet hods according to or anal ogous to nethods described in the chem cal
literature, for exanple 6-chloro-3-(trifluoronmethyl)-[1,2,4]triazol o[ 4, 3-
b] pyri dazi ne may be obtai ned as described in Mnatsh. Chem (1972), 103,

1591. Biol nical Assays The ability of conmpounds to &educe Androgen
Receptor (AR) nu cwas i oassessed in a cell mi%gﬁ i nmuno-f | uorescence
assay using the L pr o epithelial c N a) LNCaP Andr ogen
Recept or down-r atldh assayppa éqinnunofluorescence end poi nt
assay neasures t E{ablllty of a te$MFconp®u to o&pgﬂ@@ylate and reduce
measured | evels of the AR in the LRP prost Le carc g@& 15 cell line
(LNCaP cl one FGC (CRL-1740) obt ai ned fron1&m@ ‘Ame Qﬁ% Ype Culture

Col l ection (ATCC)). LNCaP cells were cultured in Grawh Medi um (phenol red
free Roswell Park Menorial Institute (RPM) 1Q§0 I nvi trogen Code no.
11835-063) containing 2mM LA ut am ne (InV|trogen Code n&] 25030 024) and

1% v/v) Penicillin/Streptonycin (10000 ?g T Penic

10000i ug/ mL of Streptomycin utilisi il19n G (sodi plt) and
streptomyci n sul phate: prepared |2ﬁggﬁﬁgl sal i ne, lyuyPtrogen Code no.
15140122) and 10%v/v) foetal bovi eN§érun1(FBS)) [ 35% CO2 air incubator

at 37C. Cells for assay were harve&téd fromT1l75 st flas )by washi ng
once in PBS (phosphate buffered salin€: pH 7,4) (InV|trogen Code no.

14190- 094) and harvested using 5’ of 1 x Tifypsica /

25et hyl ami nedi ani net et raacetic acid (EDTA) (10 X"Tfpsin-EDTA, 5.0 g/L
Trypsin, 2.0 g/L of EDTA4Na and 8.5 g/L of ClGSH;éulzgeppyt Phenol Red,
Invitrogen Code no. 15400-054) diluted in PBS sotution. A 5ml vol ume of

G owt h Medium was added to each flask,(as abeve except that 5% (v/v)
charcoal stripped FBS (Hyd one Code ng 068. 03) was included instead of
10% (v/v) FBS). Cells were syringed a ast twice using a sterile 18G 30 x
1.5" (1.2 x 40mm) broad gauge neg 'ceIFmdeﬁgmty was neasured using a
haenocytoneter. Cells were f iluted in G h Medi um plus 5% (v/v)
charcoal -26- stripped FBS nd%seeded at a dep tY»of 6.5x103 cells per
well (in 90ul) into transp " black, tissuftulture treated 96 well

pl ates (Packard, No. 6005182 Test data reportg&»hereln was gener at ed
using two different conpousnds 6ﬁepar tidy® and d05|ng met hods. In nethod (1)
a 10nmM conpound stock solution in 10 @&éﬁ?/l?) 5 DMSO was serially diluted
in 4-fold steps in 100% (v/v) DVSO using a Therno Scientific Matrix

Serial Mate. The dil uted conmpounds werje 8&then further diluted 1 in 30 in
assay nedia using a Therno Scientific Matrix PlateMate and a 10i, 11 al i quot
of this dilution was dosed to cel'f’s. magu k:y using a nulti-channel pipette.
In method (2) starting with a 10 cqgnpo "st ock solution, the Labcyte
Echo 550 was used to generate 6hnﬁ%ig;pncentration response set

diluted in 30ill of assiifnﬁ/ a.ll The Eeh0-—550 is a liquid
| K
_N

7 N (VID)

Scheme 3
6-Chloro-3-(trifluoromethyl)-[1,2,4]triazolo[4,3-b]pyridazine, 4-piperidone and
compounds of Formulae (XIX) and (XXI) are available from commercial sources, may be
s prepared by methods well-known to those skilled in the art including methods according to
or analogous to methods described in the chemical literature, or may be prepared according

to methods described in the Examples.



handl er that uses acoustic technol ogy to performdirect

m croplate-to-m cropl ate transfers of DMSO conpound sol utions. The system
can be prwgrammsd22o transfer volunes as |ow as 2.5 nL iPaTmHB20i0pl5€750

i ncrenents between microplates and in so doing generates a serial dilution
of conpound which is then back-filled ty normalise the DMSO 15concentration
across the dilution range. A 10i,11 volunme of diluted conpound is then
dosed to cells using a Therno Scientific Matrix Pl ateMate. Pl at es
wer e incubated overnight at 37C, 5% CO2. Wells were then dosed with

conpound prepated by one.of th nmet hads_above and. further incpbated for
G005 hour s nit ety Gl 8 WordB G At Tonhe St 301 11 o
10% ( v/ v)Fotauaiigeimde: ZPsepritid Bihilnh RalRBSh atsit@ae€ folvedt] fot tiamaple Hvxam! dehyde

conc.= 1.67% v/v and left at roomtenperature for 10 mins. This fixative
sol uti on A8t & edenperates. ifer erapelaesiveld O toresoitably apoupg8dE. 05% (v/ v)

Tween 20 (PBSBOrTT]{,ijfoyﬁgﬁ M&&h&g&%ﬁ%@%@ %baﬁfr’[feg;‘r?%aé&gt%fm%h‘aﬁﬁéuﬁﬁ8 hhgn

repeated tw ce NUNosS roomtenperature.
Cel | s swertkospakilfedli the aedndiydid nidiedaddidrdiap t@br @aldgols @f mEB&dLdutahadi ng

0. 5% Tween 20 and | npcubated for hour at. rqoom tenperature. .
Per meabi I} &&t%@l%ﬂm%fﬁ, §X3BRlp ¢ l%ﬂé-@%ﬁvgrows Dold shidltriagploh®-350" 11 of

PBST usi g, aiagint MIRURM bRliflds RSBMd i MichaRh (GRS (162)t @ 15¢peat ed twi ce
more. 35 il1 of Blocking Solution (PBST containing 3%wWv) Marvel dried

ski mred BiblogichkAsdazy) was added to each well and plates were incubated at
roomtenperature r a.m ni mum of 30, hour. Fol |l ow renpval of the

B ocki ng’ Sot utiAtty fr SPHES st AnsBppen HteRghaRuATENaan AR
nONOCk oNakscadtliiR Q¥ 6548 MRmAIRE4Tkbrdst ST ROGS Msing ML RELP GrReid éfleliMO

2010/ 131022PCT/ GB2010/ 050750 -27- corresponding to am no acids 229-315 of

t he hunaelARngoupl ed to keyhol e |inmpet henobcyani n, DAKO, Code No. M562),

di luted 1:;500 i ckin ol uti on, was ;added..to each well and i ncubated
for 1 hoa _ Lﬁb%gnclfro eqnﬁece ]f-or%o n-resulagon cell assa removed fromthe wells
fol l owed by 3 Thislid@huicFRBREcones Bas poist £gaypmpasat® tHagdikey.of Bhedt cdboudrld of

Al exa- 5Fl uor 488 %oat anti-nouse | gG secondary anti body (Invitrogen, Code

No. A- 1160dywndrguliieandredpe: measBrEdRYHyofSer df Brihe ha aBauetate sarslomanel | .
Hencelfsm By 11%@51%&15 gRASRG O@pr.'l gﬁ@%g%&gﬁet%hfp&ﬁhﬁegmgﬁéin@rde' AfffurgxpOSUr €.

The plates were incubated hou en t secondary antlﬁody
sol ut i on Cedlectien@VIEICH)r om t he wells fol l owed by 3 x 100ulPBST washes using

a pl ate washer. en 50i,11 of PBS S ded to each _wel |l a i opl at es
were cover ed iNGF 2 WP Ak wl%%r @égrpm“gw@m geael = tﬁsé%ﬁ%&gsfrﬁg read.
Plates Way&n58a9n Wl '(%PMI%I&%P{E&i%g ; ;@r’]ﬁge%'. E‘EB3tSH%3 l@lli‘&lglﬂﬁ{gain@Mﬁg

The Green Fl uorescent AR-associ ated Si I n eac was neasured using
an AcunerGleeplior @nvibeSnReéadbaro. TU30-02taed A %d(v/) PeiGaihipr/SaeedmyAR( H¥¥Oci at ed

fl | SSi det d at 530nm.f.ol | owi. itati t
saanr - The T Rene A Tt HeaEet Steimi Fioresdhiilld Gl °
cyt onet eranWhir6ilom TR sephitbeprdirbd At ndr@ddadine, IAViBbY& Soddish. uses012hs eshol d
algorithns to identify all fluorescent intensities above the solution

backgr our@”atitvhéastal bheing serdm (FBFehiarat’e Cohaininalbase aa A7 iGrelgells fohessey

were harvested from T175 stock flasks by washing once in PBS (phosphate buffered
saline, pH 7.4) (Invitrogen Code no. 14190-094) and harvested using Smls of 1 x Trypsin /

25 cthylaminediaminetetraacetic acid (EDTA) (10 x Trypsin-EDTA, 5.0 g/L Trypsin, 2.0 g/L
of EDTA+4Na and 8.5 g/L. of NaCl, without Phenol Red, Invitrogen Code no. 15400-054)
diluted in PBS solution. A 5ml volume of Growth Medium was added to each flask (as
above except that 5% (v/v) charcoal stripped FBS (HyClone Code no. SH30068.03) was
included instead of 10% (v/v) FBS). Cells were syringed at least twice using a sterile 18G

30 x 1.5 (1.2 x 40mm) broad gauge needle and cell density was measured using a

haemocytometer. Cells were further diluted in Growth Medium plus 5% (v/v) charcoal



fl uorescent objects can be quantified and provide a neasure of the AR

|l evels in cells. Fluorescence dose response data obtained with each
conpound wa0sxEBor2ked i nto a 20sui t abl e sof t ware packag@CrsiB2n10AS0™0i gi n)
to performcurve fitting analysis. Down- regulation of AR | evels was
expressed as an | C50 value. This was dgjgerm ned by cal cul ation of the
concentration of conpound that was required to give a 50%reduction of the
AR si gnal . The followi ng table discloses biological data for
conpounds of the present 25invention using the aforenentioned

nesay ( apbieeBRASRR Gedt 3T G Y BPE 55 959%8??%811%&%“%@%5?%{?&? a
Andr ogen bRe&efs08 c@mmtréﬁgwbawenrpla%é@(wcl{aad, N&CB00s182M 4 5.7 5 7.8 6 0.51

Test data reported herein was generated using two different compounds preparation

and dosing methods. In method (1) a 10mM compound stock solution in 100% (v/v)

s DMSO was serially diluted in 4-fold steps in 100% (v/v) DMSO using a Thermo Scientific
Matrix SerialMate. The diluted compounds were then further diluted 1 in 30 in assay
media using a Thermo Scientific Matrix PlateMate and a 10ul aliquot of this dilution was
dosed to cells manually using a multi-channel pipette. In method (2) starting with a 10mM
compound stock solution, the Labcyte Echo 550 was used to generate a compound

10 concentration response set diluted in 30ul of assay media. The Echo 550 is a liquid
handler that uses acoustic technology to perform direct microplate-to-microplate transfers
of DMSO compound solutions. The system can be programmed to transfer volumes as
low as 2.5 nL in multiple increments between microplates and in so doing generates a
serial dilution of compound which is then back-filled to normalise the DMSO

15 concentration across the dilution range. A 10ul volume of diluted compound is then dosed
to cells using a Thermo Scientific Matrix PlateMate.

Plates were incubated overnight at 37OC, 5% CO,. Wells were then dosed with
compound prepared by one of the 2 methods above and further incubated for 20-22 hours
at 37 C, 5% CO,. Plates were fixed by the addition of 20 ul of 10% (v/v) formaldehyde

20 solution (in PBS) to each well (final formaldehyde conc.= 1.67%(v/v)) and left at room
temperature for 10 mins. This fixative solution was removed and cells were washed with
250ul of PBS/0.05% (v/v) Tween 20 (PBST) using an automated plate washer. This
process was then repeated twice more.

Immunostaining was performed at room temperature. Cells were permeabilised by

25 the addition of 35 ul of PBS containing 0.5% Tween 20 and incubated for 1 hour at room
temperature. Permeabilisation solution was removed and cells were washed with 250ul of
PBST using an automated plate washer. This process was then repeated twice more. 35 ul
of Blocking Solution (PBST containing 3%(w/v) Marvel dried skimmed milk (Nestle))
was added to each well and plates were incubated at room temperature for a minimum of 1

30 hour. Following removal of the Blocking Solution with a plate washer, 35ul of mouse

anti-human AR monoclonal antibody (clone AR441) (immunogen — synthetic peptide
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corresponding to amino acids 229-315 of the human AR coupled to keyhole limpet
hemocyanin, DAKO, Code No. M3562), diluted 1:500 in Blocking Solution, was added to
cach well and incubated for 1 hour. Then this primary antibody solution was removed from
the wells followed by 3 x 100ul PBST washes using a plate washer. Then 35ul of Alexa-
Fluor 488 goat anti-mouse IgG secondary antibody (Invitrogen, Code No. A-11001),
diluted 1:500 in Blocking Solution, was added to each well. Henceforth, wherever
possible, plates were protected from light exposure. The plates were incubated for 1 hour
and then the secondary antibody solution was removed from the wells followed by 3 x
100ul PBST washes using a plate washer. Then 50ul of PBST was added to each well and
plates were covered with a black plate seal and stored at 4°C before being read. Plates
were read within six hours of completing the immunostaining.

The Green Fluorescent AR-associated signal in each well was measured using an
Acumen Explorer HTS Reader (TTP Labtech Ltd., Cambridge). AR-associated
fluorescence emission can be detected at 530nm following excitation at 488nm. The
instrument is a laser-scanning fluorescence microplate cytometer which samples the well at
regular intervals and uses threshold algorithms to identify all fluorescent intensities above
the solution background without the need to generate and analyse an image. These
fluorescent objects can be quantified and provide a measure of the AR levels in cells.
Fluorescence dose response data obtained with each compound was exported into a
suitable software package (such as Origin) to perform curve fitting analysis. Down-
regulation of AR levels was expressed as an ICsy value. This was determined by
calculation of the concentration of compound that was required to give a 50% reduction of
the AR signal.

The following table discloses biological data for compounds of the present

invention using the aforementioned down-regulation assay.

Example Number Androgen Receptor Down-regulation Assay (a)
ICso/uM
L1 1.5
1.2 1.5
2 0.31
3 0.36
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Example Number Androgen Receptor Down-regulation Assay (a)
ICso/uM

4 5.7
5 7.8
6 0.51
7 6.5
8 1

9 0.3
10 0.41
11 1.6
12 0.67
13 0.31
14 0.16
15 0.24
16 0.61
17 0.53
18 0.31
19 0.71
20 0.57
21 1.8
22 1.5
23 0.9
24 1.7
25 1.2
26 0.16
27 0.88
28 0.4
29 0.49
30 0.21
31 0.26
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0.056 33 0.079 34 0.067 35 0.14 36 0.073 37 0.39 38 0.49 39 0.071 40 0.063
41 0. 036 W0 20101131022
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Example Number Androgen Receptor Down-regulation Assay (a)
ICso/uM
32 0.056
33 0.079
34 0.067
35 0.14
36 0.073
37 0.39
38 0.49
39 0.071
40 0.063
41 0.036
42 0.17
43 0.084
44 0.036
43 0.082
46 0.018
b) Androgen Receptor — Ligand binding domain competitive binding assay

The ability of compounds to bind to isolated Androgen Receptor Ligand binding

domain (AR-LBD) may be assessed in competition assays using cither a Fluorescence

Polarisation (FP) or a LanthaScreen’™ Time-Resolved Fluorescence Resonance Energy

Transfer (TR-FRET) detection end-point.

For the FP test, an assay test kit may be purchased from Invitrogen and used to

measure compound binding to the isolated rat AR-LBD which shares 100% sequence

identity to the human AR-LBD. The Invitrogen PolarScreen™™ Androgen Receptor

Competitor Assay Red (Product Code No. PV4293), is a fluorescence polarisation (FP) —

based competition assay which measures if test compound can displace a fluorescently-

labelled tracer compound. If the test compound binds to the AR-LBD it will prevent the

formation of the receptor/tracer complex, which will result in a low polarisation value. If

the test compound does not bind the receptor, it will have no effect on formation of the
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oind 229 Iigdilge%h}? (I:a;[bgldthe receptor by binding to a GST tag, and competitive binding is detected
by a test compounds’ ability to displace the fluorescent ligand resulting in a loss of TR-
FRET signal between the Tb-anti-GST antibody and the tracer. The assay is performed as
follows with all reagent additions carried out using the Thermo Scientific Matrix
PlateMate:-
25 1. Acoustic dispense 120nl of the test compound into a black low volume 384 well
assay plates.
2. Dispense 6ul of the 2x Fluorophore reagent into each well of the assay plate
3. Dispense 6l of the 2x AR-LBD/Tb-anti-GST Ab into each well of the assay plate

4. Cover the assay plate to protect the reagents from light and evaporation, and

30 incubate at room temperature for 1 hour.
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for oral administration, for example as a tablet or capsule; for parenteral injection

25 (including intravenous, subcutancous, intramuscular, intravascular or infusion) as a sterile
solution, suspension or emulsion; for topical administration as an ointment or cream; or for
rectal administration as a suppository. For example, a composition suitable for intravenous
administration comprises 6-(4-{4-[3-(4-acetylpiperazin-1-yl)propoxy]|phenyl}piperazin-1-
yl)-3-(trifluoromethyl)[1,2,4]triazolo[4,3-b]pyridazine formulated as a solution in 20% w/v

30  HP-B-CD (hydroxypropyl- B-cyclodextrin) in purified water adjusted to pH.4, at

concentrations up to 35mg/mL, corresponding to 65.72 pmol/mL. Alternatively, a
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30 active ingredient. Preferably a daily dose in the range of 1-50 mg/kg is employed. However

the daily dose will necessarily be varied depending upon the host treated, the particular



We have found that the conmpounds defined in the present invention are
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accel erating bone fracture repair (such as
25 herein, denotes a condition or disorder which can be treated by modulating the function or
activity of an androgen receptor in a subject, wherein treatment comprises prevention,
partial alleviation or cure of the condition or disorder. Modulation may occur locally, for
example, within certain tissues of the subject, or more extensively throughout a subject
being treated for such a condition or disorder.

30 There is therefore provided a compound of Formula (I), or a pharmaceutically

acceptable salt thereof, for use as a medicament.



accelerating the recovery of hip fracture patients); accelerating healing
of conplicated fractures, e.g. distraction osteogenesis; in joint
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i ncl udi nge@ptinivdobiteronExgteples oLpurtiahad aihdﬁfgeﬁmdlssﬂ[mdls@s@tdnrdesoms)ci at ed
with chronic ill ness; treq{rrent of obesity and growth retardation

associ at &Py RUieapt imited WafAEpgenoYensiYT eancers Shchyas pravats canges andypther

cachexi a i rone;
Paget s 0o O B A Ao e R o
hor none rce$eefbsb1;ea$tr Batngelnh, ofriestbéathodgnpldyspliesiaag kidnegeanverst caicers

depressio L VOUSNess, rr| tabili tgtbdaco stress; trez nment. of duced

mental e Ry ki daR ks domstt dRrhpg Al ol o TR e L YBR A GaRied
| mpr oy eMeMlieQhn GO BRLAIaME bbMEIkERE, aﬁa aﬁdrogérh?en”sﬁ@@dlﬁﬁﬂ@rs @ﬁcmgrﬂ%ﬂtgna
i ncluding Al'zheimer' s di sease and short term menory | oss); treatnent of
15cat abolmwticmy@miﬁémandmrwtameg@w aoreiegnalyEgarishtscborrhass, hitsntismat or
dependen tr.e of cardiac. fu cti associ at e t
valvul ar et A0 ModRlech B MR AR by bty AP RREMRD B ongest i ve
heart f aichdégtriobiOVdiIyoyatiddReidn RYIRESME icalh OltE bpdmat@gandds) cordthstnpul ar - 24
dysfunction or prevention of reperfusion events; treatnent of adults in
chroni c dregclpgipsia, pdeapsiapf mﬁg%qnéw%p@fermﬁébq,ratr%@w@fﬁ%m@swalag| ng;
20att nu M r S ng trauma
? %\%r smlg’ a%gé%?lav? %& p({rg'ﬁe% ate %&gggggﬁsgotnégﬁ%%tﬁ&éﬁécpg}e 31\,i¥econgest| ve
hear t f aldammundmfdhamvmmmamby alsbbe nsed toamperive oo irca alornemd @ainmg.

cachexi a and pr ot €] ss. due to chrq? nic illness such as %a er .or AI DS;
treatment of ﬁ%@} ?‘T§HP OHERT: GORMOUR %@fcth%gliea%m@gmn@y i of

| MunosupPLeSRRd rpakh@ gfe%urﬁah§%%@ttre9tfrnéﬂ@§f~‘é O&étﬁoPSHHaﬁfoTnk Qﬂd mSBﬂleﬁU' tiple
sclerosis or 256t her ur odegener ati ve di sorders;” promotion of myelin
repair; nedlndiegdneeotdimisdd o mohnchares of ntulselatmmgth afd fupttadboleis, thoimeost asi s

and renal ost a frail rly): i mul ati £0f

0ot et astETI bR S R Higmian 40 or absuge Sl Shactiobs Shsols £ aRTy Thnute

i ntake; tIRAYTEBL setopddsd)! tréuthBtioFlcAABSlic JiMC Bt gNlda%ﬂtlcbﬂds Tpbevaakisn (€. g.
humans); treatnment of i nsulin resistance in the heart; i nmprovenent of sl eep
qual i ty andogoeatreniedicdircdbonhimassellernsity or Bypdb berat esteaneiresi ofd senescence
due to hi gt I (fa)t f# gaﬁltn n%@Ell\l/i;omcg %Pl%léef gy\}ﬁm‘%‘x‘%‘%m as ]i%ni‘%E nl\l/lyal?ltaep % I,1’ne {pat ment

of hypoth rrOrPen con eat ment  of

| i podyst raembfat(gelegymdrbmeaaa hentls lcssalﬂ)mgmhig VIeeﬁveﬂsluDgerp hes apoRSusticah as
protease inhibitors); treatnment of nuscul ar at rog { .g., due to physical
ﬁ]&ﬁ T

i nact¥vi trghab B@%Flcrnés%“@?fa?l@a abwauRkhghneess! PW@H% rEwSepat @athsnt  of
nmuscul os t e %ﬂ; t he
overal | %g%%ﬁﬁél}%/@géng& Ofﬁlﬁ g%qttlrlrl:g a{lgﬁs) %‘g%{)elr gsﬂgr eé) eﬁe élct 5

t r eat mentfraofur¢she gedis@dnvion ostsdgdnesiofin poiot wphecnent] pme@jtlonlolf peﬁsnr@@ae rel ated

decr eased esto t erone Ie els i mal e rre ause, onad| sm male
hor none @QE %Uonrrﬁ‘f‘cg %mf‘gﬁ‘é‘?tg T8y ? HWH’E?U&H%) YSO0T¥r ectil e

dysf unct lfeﬁbnoqee@geﬁéﬁg%ﬁgmdaemmﬁ %ﬁktez‘@f'&m@&h egpexﬂ%ﬁﬁﬁéﬁgas&' bi dO)

urinary incontinénce, femal'e contraception, hair |oss, and t
enhamoengratngit bbwestagdcousletydo fercfuorsrmadoelssng Engmhectlon with chronic

obstructive pulmonary disecase (COPD), chronic liver disease, AIDS, weightlessness,




ioThe termtreatnent is also intended to include prophylactic treatnent.

In addition, the conditions, diseases, and nal adi es col |l ectively referenced
to as " Syworormeg3x22or Metaboli ¢ Syndronme as detail ed i npdolaBIRESN750. Cin.
Endocrinol. Metab., 82, 727-34 (1997), may be treated enploying the
conpounds of the invention. In one enbg?inent t he androgen-receptor

associ ated conditions include prostate 15cancer, benign prostatic
hyper pl asi a and prostanegaly, acne (acne vulgaris), seborrhoea, hirsutism
(hypertrichosis) andr ogeni ¢ alopecia and mal e pattern bal dness, precocious

b : | d
Phe 1 i ke RS ERTRHE. GREhE ORISR TRy 5o HP sn MRUCLaL e Fombobaby bl e Fon
in a doneisdorderafd dbdnorAed) ahd ichghytherap tRABE&A bf taiRMyopathy Shr&kasntldd a

nmet hod of treating any one of the 20af orenentioned andrggpn receptor
associ at deroabaaytPPLR: itisatinsis pheiorsberétd @rmnrﬂalconwtmn adthfgahn’s Aisesed of such

treatment,. CF%*P ?F@gf{ Bol%\?e? E;‘ﬁ-@%rﬁ% S&e%{rh&ﬂ of 9~r1§at%!ledb dr8e: :%%a%éﬂt\é amount

of a conpoun armaceut1 ca cceptabl e sal

t her eof , imantafionelhwid rdmeﬁﬂmefreitmenﬂﬁf@bﬁﬁ ngistdcand ufcbhlﬁlve aslptec tredthenpr esent
invention rel ates to the ua 'ég conpound 25of For Iakél), og a

phar mace®f FERPISAQRL 2PHRCE W tfantswiélaté%?n t@é‘mFF‘élF @ sfolegic sheThglaturg t he
manuf act yp &, @he g ogﬁg ARG dekiefent Hﬁld}éneﬁiﬁ@ﬁ&tt sQfur@M¥%olad it dfonic

af orenent i oned” andr ogen-r ecept or associ at ed condltlon According to
anot her akpssttraafmdrhef praggnand grovehrétandatidreassodigtcd mathiabesitya trmmwotmﬁ of

For mul a a phar ceu i ca acce | e salt.thereof, .as defined

hor of nbefBPERUF LB GeB T E hA P A PRAARE b G%IHVHL?@@F“PHEOH% AB%ent i oned
andr ogen-(&EADY An B mHOCh Ak eAISORE] et oPQRAHMLLASRRET EREQAAL 050750

Accordi ng to anot her aspect of thepg@esent invention there is
provi ded gowbrivounee @leamj rtmtlr@n( DI)“ ostenchandshdys @&ttre@anw 0§d@rép?tsml, e salt

t hereof, as defined. eln ore d of tr f the
nomenor "SNCRGIeb SRRy SRR T ilnalab e BB Padly MR Rltefire

i nventi ofe. ghﬁfoelvaﬁoxpmwlda@sﬁ)hﬁnpi@eerﬂént@f Mﬂ@mﬁldctﬁfn (E.cgr. rﬂ;& fedtinknt off @

pharmaceutically acceptable salt thereof, as defined hereinbefore in the

manuf act Wementia, anheding Alahsimaersdiseass and shew tEPoaERPTOASHF tregmeof - andr ogeni ¢
effect | a further
f eat u%e %1@ fp ﬁ ar}so%ge{ggﬁgfl Wh@lﬁl\égﬁg d%?\f rneanldsventrﬂ%\goﬁgiegéﬁgn t’ hod for

prodUC|ngmmnnambfaﬁmﬂcdgﬂhmmmmﬂégghﬁbma&dwaﬂnvﬂVMEdﬁdm&nmmdemd&ﬂch as man,
in io need of. such treatnment which co |s%%ﬂadnln|ster|ng to said ani nal

an ef f ectMPEtQApIFTaQRYDEItE &aﬁan%?ﬁtl Wy lowering add pRSeMER cal |y
accept abl &3?0‘[%& ldn Qﬁﬁtex%trlc%ﬁr%f a@?a‘ﬂc@(ﬁf & FHPRIBER of reperfisidiEydn®E M

"anti-androgenic effect” is used herein to mean the i nhibition and/ or down
regul at i mwamﬁenanﬂacb@fem cluomptdmfrlsms tSvecebodslogingmfahd cattbodc stspacigingt t he
i nvention, ther.e |s und _ of For

e.of a co | a %%% r,a
phar ot PRy OB ERERY e SRR Bopoas RAM He et Bt v of 1 he
manuf act Wa@bélic ﬁat@ﬁﬁgoﬁﬁf@%ltﬁ Qlrgdt§ EconBedtive hBir® Hilkikd, @RrdRlk n@ngpathy, burns,
anti-cell-proliferation effect Irn"a warm bl ooded ani mal stich as’ nan.

cancer, COPD etc.); reducing cachexia and protein loss due to chronic illness such as
cancer or AIDS; treatment of hyperinsulinemia including nesidioblastosis; treatment of
immunosuppressed patients; treatment of wasting in connection with multiple sclerosis or
25 other neurodegenerative disorders; promotion of myelin repair; maintenance of skin
thickness; treatment of metabolic homeostasis and renal homeostasis (e.g., in the frail
elderly); stimulation of osteoblasts, bone remodeling and cartilage growth; regulation of
food intake; treatment of insulin resistance, including NIDDM, in mammals (e.g.,
humans); treatment of insulin resistance in the heart; improvement of sleep quality and

30 correction of the relative hyposomatotropism of senescence due to high increase in REM

sleep and a decrease in REM latency; treatment of hypothermia; treatment of congestive



According to a further feature of this aspect of the invention there is
provi ded a 20nethod for producing an anti-cell-proliferation effect in a
war m bl oowlecdoswidmek, such as man, in need of such treat MEMGRAIAIFOTSONPri Ses
adm nistering to said animal an effective ambunt of a conpound of Fornmula
(I'), or a pharmaceutically acceptable sglt thereof, as defined

her ei nbef ore. According to an additional feature of this aspect of the
invention there is provided a 25 nethod of treating androgen-sensitive
cancers in a warm bl ooded ani mal, such as man, in need of such treatnent

whi ch d ani nal ffeqt f
compound TBr EEBRE Rt SLOPSy M E e ot Rl b S @ B O RS e as
defi ned RgseisprefcaictinhibieRy;dicagndn® oﬁmhbﬁdﬁ%ﬁrofaﬁﬁ(dg edwftotphgsicdl ventiley) there

is provided a conpound of 30Fornula (1), or a pharmaceutically acceptable
sal t t herbs@rest airedugadvecighichcaring eansiieons s ireageent Al myeculoskaletwt Hppadrment

andr ogen r@gg ﬁlﬁ‘eéfdeeﬁﬁg‘i%pﬁovvleglgﬁt of the overﬁ’f &h%h@%)ﬁlﬂc@ bﬂéefﬁh%h étes"{’éﬁ re of

t he inve he use of a corpoun ormu or a
phar mac e utidoeddrd; wna doapiaahtme of dctcatdbeliesthic oifpr(defﬁgdd&ﬁtlbdnﬁhe’sbEefg@rrelaled t he
manuf acture of a nedi canent for use |n t he tr t ment of g@frogen sensitive
cancers. ISHERGAFRITON ARV PFOMALC MeapRAvac, %ﬂné igEp ER{C RTmPERe

i nvent i oned i henent Sk A féﬁﬁl@seszﬁamgfu%n&d@agt | R AR B, ad%%ashédr@eﬁ

war m bl ooded ani mal, such as man, I'n need 'such treat ment conpri ses
admi ni st eirruvn,gsetcmlswaalleloeamg lda¢reandébfd9¢,turmer§eummnem¢e anagoampldomdleof  For mul a

(1), or a pharmaceuticall tabl e sa t her eof efine

her ei nbef 8RB RO feir i ETRCH TG O b boecid RusElscher RUBHIE BHon e
prostgte canceeit§n @éh@rh@iﬁﬁ@alrs@%it&{cﬁﬂtto include pré¥hSRICHE BBathRne further
feature of the invention there is provided a conpound of Fornula (1), or a

phar maceut i calhn 9dchb@m¢hcamnéltms,tdl$dae¢se@fd malgdigetolstivele referebeddopesf or use
in the trega ncer parti cul arly-hormane.resi st ant
rost at o SOMTERS X MBI RAARTEL o PR TE TorsH 180 pYCRR TIBFTE her o s

provi ded Ni&eb USE 707-3a (19F0MRey Bel trodted omplalythe(the copoumdp batheaseutibeal |y
accept abl e sal t t hereof, as defined hereinbefore in the manufacture of a

nedi canent f ol agf‘eembpdelmn&th@a@d{emn-@ﬁem%@ﬁ%@@e%m@éionsm@ieaap%tat@u| arly

h t t
R e X L

hor none- ﬂm@emﬁmdgmbnnﬂasﬁ)ah&ngaﬁcak@BMaanagmkqﬁm&hﬂmmh&&a@3mo&6ﬂccord|ng
to an addit{ional feature of |s aspect of the i| .ention hehg is provided

a met hod PYPety €4 YPﬁﬁlcaﬂW“?}h nﬂ‘hée’f PANFRE e fijognand B hircgn pr ostatic
hyper pl agh @ RhSSANE FRkH o al@é‘%@‘ﬁséﬁ”tbgﬁgfo%)a oviRAGH [W0&Gmedbc afitthd SM

(hypertrichosis), androgenic al opecia and | e pattern bal dness, precocious
puberty, pol ya%csmdmg_by,aha pies@Y noeoiie) rekostala mehakosiranng eny vng of ths ation;

bl ded | d. of t whi ch
oo T edranped AR R e Ela s e s Tiert vaRERsGied SFAL Shing. of

Formul a (phan, iPced o BadhnBGaHEdt Galitly corgmRRl akthRis@ld th REHaafmal 3 cBétiwed
her ei nbef ore. According to a further feature of the invention there

i s provi dewuat efongsownegnédpf Eemmie 8),(dry, phermacephentliraceqptablasalythercele ps abl e
salt thergpaf.,as defdned hereinbefore for use
According to a further aspect the present invention relates to the use of compound
25 of Formula (I), or a pharmaceutically acceptable salt thereof, as hereinbefore defined in the
manufacture of a medicament for the treatment of any one of the aforementioned
androgen-receptor associated condition.
According to another aspect of the present invention there is provided a compound
of Formula (I), or a pharmaceutically acceptable salt thereof, as defined hereinbefore for

30 use in the treatment of any one of the aforementioned androgen-receptor associated

condition.



30in the treatment of any one of the follow ng conditions: benign prostatic
hyper pl asi a, prostanegaly, acne (acne vulgaris), seborrhoea, hirsutism

(hypertriwbasiegiplo2andr ogeni ¢ WO 2010/ 131022PCT/ GB2010/ OPOTEB208@50mhopeci a
and mal e pattern bal dness, precocious puberty, polycystic ovarian syndrone,
sexual perversion, or virilisation. _37- According to a further feature of
the invention there is provided the use of a conpound of Forrmula (1), or a
pharmaceutically acceptable salt thereof, as defined 5 hereinbefore in the
manuf acture of a nedi canent for use in the treatnent of any one of the

foll owi ng condj tions:, benign prastatic hyperpl asi prost anregal acne
(acne vl gar 1 oo AROLE AR Pl et O BLPoRH fers T 70V BTE R Spthmo S

al opeci a ofiFgrmmh €1) Patd ghHafm bl 85 Saccdt &10 §ilOMsrep il e HEfnediRtdifdSbleGoovar i an
syndronme, sexual perversion, or virilisation. As stated above the size of
t he dose UseHud methofl of treafmcphelrthp Bumpr opsnimablsidy| bycther@ry.o treat ment of a
particul ar celj - i ferati i M |- i ied dependi ng
b the host ¢ FSaraie BBl habed BRRR it anol A S TR KA OO T he

i Il ness kempguid edi@thulaXI) ot & phlogacenichieac@pgele shiothoeacd gl defindd 100 ny/ kg,
preferably 1-50 ng/kg is envisaged. The conpounds of Forpmula (1) . defined
her ei nbeflsf" e%thammuga@ﬂaso a%fi@amﬁ%t_rfggwedp thraproflysfonpé an pii-addi t i on
to the C%mgmcgffeétb@ammrﬁlb&r&d HRAMENEH Qn@hn surgery or 15 radi ot herapy
or chenot herapy. Such chenot herapy may 1 nclude one or nore of the foll ow ng
cat egori es of Amabidintgteaufurtbereatsre-of tiiis psperhefrthe invention there is provided a

antiproliferatjive/ anti neopl astic dr.u nd conbi.natjgns.therepof, as used in
Todi Gal | GRUB by PEEREAS TaFRIRErHE TGt & Bl SRR FR, I

oxal i pl atyefd oCRIR ARhRIch whiY CbRPRGSRIIAThIR NP td {908 nAVS| serchtivEBMBLA! an,

chl oranbuci |, busul phan, 20tenpzol am de and nitrosoureas); antinetabolites
(for exampheogenwid efidiotemubir(d), ant phamacadicsllic hecgptableyalt dpyeatmsdicheed | i ke
5-f|uoro${%%h%ﬁggd tegafur, raltitrexed, nmethotrexate, cytosine

ar abi nosi ae, and'hydroxyurea); antitunmour antibiotics (for exanple

ant hracycl i neghkitdstn aitilaagpopenic chlc0iYEded hebAX QI dEinCth® inhilsitie® A didown

epi rubi cin, idarubicin, mtomycinC dactinomycin and mthranycin);

anti m t ot t@laipamf endiogen eeaipise vinca al kal oi ds |i ke 25vincristine,

vinbl gstine, wa B aaf'[lﬁhé/ﬂ a@géc‘? bPIHASHARHoh AP ﬁﬁa i t‘h??g’é ofd!d taxotere
and pol oki nase 1T nhibitors); and topol sonmerase 1 n b7t or s or exanpl e

epi podophyghipotiake fiformuke1ebopphirdacandal e acqepabidesalt dnsad asndkefintdpot ecan and
canpt ot heci n) ; i.i) cytostatic_agents such as .antioestrogens (for exanple
t amoxi f eﬁlﬁreﬂ%h%_é i1 e GHeBi PERBSCIeAmgR; PEIY, N dhohg ﬁlfft@%@rf'aﬂd_

| odoxyf engl.ccAMAIFRANGH eSct i Qivafh AR Rd3Qinki SalHysaphAe, f!utani de,

ni | utam de and cyproterone acetate), LHRH antagonists or LHRH agonists (for
exanpl e goser édcordiigtoprfortbér faatarech fithus espeict of)the prvegtest thgens pfovaledexanpl e

WO 2010/ 131022PCT/ GB2010/ 050750 - 40- estrol acetate), .aronmatas
ohi BTt oS0 BETHEE 28R AR AL OF U g Eor FBEY 2B P e g PE A Bk Bhrest ane)
and i nhi hd0iSn@l 0P udharidehaf SvineCbn@siskl A@Rin@tdri; to Ghidiahindd)tah cFaMasl on
agents [for example c-Src kinase famly inhibitors |ike 4-(6-chloro-2,3-
met hy| en@giogryeir ¢ampepnd of Pormapladd toylagihpenacziviicallyacyeptabbxsAlt thereef, pahy dr opyr
an-4- 5 yl ax 1.0 i ne (AZDO530; International Patent Application WO
01/ 94341) " "?l%’-re@ﬁ%%eo- 6- met hyl pheny1) - 2-
{6-[4- (2- hydr exyeiding tbpinpddRiohfi-fEatyrk] of Zhigasgeyd ¢ithé Mventiordthere is provided a
yl am no}t hi azol e- 5- car boxam de (dasati nib, BM5-354825; J. Med. Chem, 2004,
47, 6858 MBBBIYL ERFHNG BRAPEH-$EIGKS CHUEY, N Arvrietlapdcdpnane #ieBes MRi Bi tor s
e B REL Ay WAL QR Qbmithiok ARTFRHAZ T AROENNAFL YRR < LAGRR' O
function of antibodi es to Heparanase];

of a compound of Formula (I), or a pharmaceutically acceptable salt thereof, as defined

hereinbefore.
According to a further feature of the invention there is provided a compound of
30 Formula (I), or a pharmaceutically acceptable salt thereof, as defined hereinbefore for use

in the treatment of androgen-sensitive cancers.



10(iv) inhibitors of growth factor function: for exanple such inhibitors

i nclude growmh factor antibodies and growh factor receptor antibodies (for
exanpl e twe 2arwizi@ebB2 anti body trastuzumab [ Hercepti nTRLT/GHe102050750 EGFR
anti body pani tunumab, the anti-erbBl anti body cetuximb [Erbitux, C225] and
any growmh factor or growth factor recggtor antibodi es disclosed by Stern
et al. Critical reviews in oncol ogy/ haemat ol ogy, 2005, Vol. 1554, ppll-29);
such inhibitors also include tyrosine kinase inhibitors, for exanple
inhibitors of the epidermal growth factor famly (for exanple EGFR fam |y
tyrosi ne ki nase inhibit S as : : : :

N (3 chtor o 4 Rebdsnany S v e i psiondbesnds PRSBRR S &5 86 nazol  n-4- 2
m ne ( gefcbﬁlilpﬁilrtd ofAE3LB3R) (1), or a pharmaceutically acceptable salt thereof, as defined

N (3- et hynyl phenyl) -6, 7- bi s(2- net hoxyet hoxy) qui nazol i n- 4- anj ne

20( er | ot ihgTenbegast inythe manyépcairg of § Meicanont fosuseHp dhotreptmenfif gpdregyt) - 7- ( 3-
nor phol i gfoYele} -.qui nazolin-4-amne (Cl 1033), erbB2 tyrosine kinase
inhibitogg%@ﬁgﬁﬁééﬂgapatinib); i nhibitors of the hepatocyte growth factor
fam | y; inhi biAcosligf totaheddinouili foatgreasttis bgrtosf thamvieytion thbichs peviiedfa t he

pl atel et-derived growh factor famly such as imatinib and/or nilqtinib

( AVN107) ;mqtﬁfm i tr3HEE Brostats (aResTtiA AeGRRloRd alg sush ag PRpInncod ph &R f

si gnal | i ng. ik Rint ArSnikcls AfnihRIARSYS sdid a3 (P hASHdRBIRIURY 5ta fOr exanpl e
sorafeni b (BAY 43-9006), tipifarnib (RLl15777) and fonafarnlb (5CH66336) ),

i nhi bi t orcempburkdf Fagingheal), ong phdrmaoghicMEKaampiable salKthaké¢afasakefined ki t

i nhibitors, .abl. kinase inhibitors,.Pl3 kingse inhibitors, P1lt3 ki.nase

| nhi bi t o reitaSrg R i SO BissDIoR FRABHTGPT (P BUSIAH: SRS gr owt h
factop) kopasE lebibiapd tors; aurora kinase inhibitors (for exanple AZD1152,
30 PH739358, VX-680, M.N8054, R763, MP235, MP529, VX-528 AND AX39459) and
cycl i n dependéyrcoidingtoa furth¢rfcatorefdheinvertionikere anerosideCprampatidett ors;: WO
2010/ 131Q22PCT/ B2010/ 050750 -41- (V). .ant.i angi egeni ent.s ch. as those
i oh 1 ntoBr Feoed PERPaRReditissivE R BRER P AR A Ba R e To s,

exanpl e tihehcarfatmdASE Plostatcetiadrnbtpartallirgicionc t@dii passtaddamyer.

bevaci zumab (AvastinTM and for exanple, a VEG- receptor tyrosine kinase

i nhi bi tor suck-<cqerdingf@a: furhey featprrfAhe inyentipmghers iy priAed she usgrf #i ni b
(SU11248) it nd ; '

a4t 1 ugenPEAL e B SR BRE RPN S R Bk R inca

pyr rol i diherdinbelfqre apthx yapufacazo bt @ encflRA2aAbr udexianind tecaPdOntwiftplosiatd\O

00/ 47212), co ounds.sg%g as those disclosed in International Patent

Appl i cat iCBHST\DPY?PBEY \W@W%@@@@flt RAES 187/ °88%%6 and WO 98/ 13354 and
conpounds 't hatggaRbke R¥isRnbfostIRCRAR IR PCH %fi_sé%):fﬂgﬁgﬁ{}% bioR@ME GReerl NNi bitors

of integrin avl33 function and angiostatin)]; ( vascul ar danagi ng
agent s spoégrascCorthe borasmatindepéddandagonpouenstst sthgodfgbediseasel nt er nat i onal
Patent Applications WO 99/.02166,. WO 0Q/ 40529, 00/ 41669, WO 01/92224, WD
02/ 04434 and %C@}%?%;adgglon%ff’?t)mfgj IR ATCRERY The PracRirobergdt B@éﬂﬂ%gta, f or
exanpl e zhdiRdEsr tadatihEBISHD ofdhe BIlloReBNER itions: bdn¥dnl prstaitt li(ljﬁﬁﬂﬂ@siat, her api es,
for exanple those which are directed to the targets |isted above, 15such as
| SI'S 250Prosgrmegatyl, agnes(aest Vudgatisy scbqrihopa.dursatism éhyamgiiriestsocadeagenicnc| udi ng

f ' I h . ab 3
R e e

appr oachgsxigllpérvasionhesarilisitiog; @yd WainiBlodeéaimmask sudhhwsmah, iendedrdsector a
bacterial nitroreductase enzyne and appr.oaches to_increase patient

t ol erféncdrerEnPdRREhIORPriapAdsnEENG {herd ayimal ah cHectivgamoug resi stance
gene t her.apyn, gk Fdiflid @;gﬂg@ﬂ&hﬁeyuﬁ% 9&%&&&@ bRl g JeBhegxanpl e

ex-vivo and I n-vivo appr to I'ncrease the I nmunogenicity of patient
t unmour céktespbesareh as transfection with cytokines such as interleukin 2,

interleukin 4 or granul o e- macr ophage col ony stinulating factoy,
appr oaches t o AFEEREREE Sit e (o) i B gisRcHES 1LRIPHECE FARTPRRILY | mrune
cell's sughr@Sia (1), or a pharmaceutically acceptable salt thereof, as defined hereinbefore for use

30 in the treatment of any one of the following conditions: benign prostatic hyperplasia,

prostamegaly, acne (acne vulgaris), seborrhoea, hirsutism (hypertrichosis), androgenic



25cyt oki ne-transfected dendritic cells, approaches using

cytoki ne-transfected tunour cell lines and approaches using anti-idiotypic
ant i bodi e®0 2010/13Ti2@as, according to a further aspect of PhE/dBBMSITN t here
is provided a conbination suitable for use in the treatnent of
androgen-sensitive cancers conprising ggeconpound of Formula (1) as defined
her ei nbefore and or a pharmaceutically acceptable salt thereof etc 30any
one of the anti tunmour agents listed under (i) - (x) above. -42- The

foll owing deals only with conbinations of fornmula (1) + one agent. Consi der
if this shoul.d b& qﬁre thanlémeS a _class q%c. Ivevst Thereforg in a
further JSPEYE 2BF el tSUERT RS PREPSIONE PREY: BYNCKUE S 8™ or nul a (1)
or a pharpRgepéivedlonyodtapitall e salt thereof etc in conbination with an
anti-5tunour agent selected fromone listed under (i) - (x) herein above.

Accordi ng to Ackeidinge afgpbetfcgpreaidhg wyerianghere heprevided thegseof ded a

conbi nat i i r I f t r, in
particuléﬁﬂﬁﬁﬁ%é céﬁ%&?@gﬁg?%bg%ﬁggﬂ%%ggég%%#%gkgg%ﬁ§&%$ﬂ§(%ﬁggﬁaceuticaIIy
acceptablhercsiecfort hrethe efianudiediranf agedicasehtefot ed i tlonresmamndfage onsyfnthbesi s

inhibitor, (for exanple abiraterone); an endothelin io receptor, antagoni st
(for exar%‘ﬁ%mfg B%@ﬁ?%%%Izgiae@&t)aﬂeaﬂY%ftrpléglérﬁramr;ne%ﬂ aghc (AopeVulgdi)st (f or

exanpl e Q;Q@d%ﬂﬁ)!eil,rhirs{lﬁHﬂEIB[pQHiEhdgfs),baﬂglg{ il eﬁg &4 thal e bdignds€r m

“conbination” is used it i's to be un stood that this refers to
si mul t anemescioseparcatyepaycyseqoearidnalyndmbmen setuplaaramsion roroméisaspect of t he

i nvention "conbinatjqgn" refers i mul t anequs.adm ni st.rati on. .| n. anot her
nepect of t ho Nvat FBRe 15 Shmeithe fo g iod FEAdPahE RSHisuHS O RRRIAST  at i on.
In a furtReim@sBES harfitulhh&ILYBaRAt RN dikashNBldceRarifyefcaficd Aol al
adm ni stration. Wiere the admnistration is sequential or separate, the
del ay i n tedbgshirsated.ithgyrontreofadoumstirawmpod éi seypatylof throdIngss bsinghireatedt 4 | ose
t he beneficial effect of.the ¢ i i ORn. ccording to a, further
homeorornftte flhEhngS ol SantRTL IR hERy. prasrably L-HEE kT S

conprising: The c8hpaukBEB@dRsulail)KHefifed igeréihdefore Mapbauppiice s h salk therapy
acceptable salt thereof, in a first unit dosage form _ b) an agent
sel ect ed OF s iByp ¥t adshvions tprhe eamBoyndiafhe igvCrtiony cawapiinmel BB2FTHOEr one) , an

oo e ASCERLSE NIRRT oy AL ARG AR LRI ST
buser el i Mpliowing aatsgardmdf untiturdowagenttor m and c) contai ner neans for
O S e e oL TS M kB8 11w e
T ustr atygdh da of dfo y0 ki @Vds Rk R ATRLESs (for Wointile cBEIRIRbk Miplatin,
carboplatin, cyclophosphamide, nitrogen mustard, melphalan, chlorambucil, busulphan,
20  temozolamide and nitrosoureas); antimetabolites (for example gemcitabine and antifolates
such as fluoropyrimidines like 5-fluorouracil and tegafur, raltitrexed, methotrexate,
cytosine arabinoside, and hydroxyurea); antitumour antibiotics (for example anthracyclines
like adriamycin, bleomycin, doxorubicin, daunomycin, epirubicin, idarubicin, mitomycin-
C, dactinomycin and mithramycin); antimitotic agents (for example vinca alkaloids like
25 vincristine, vinblastine, vindesine and vinorelbine and taxoids like taxol and taxotere and
polokinase inhibitors); and topoisomerase inhibitors (for example epipodophyllotoxins like
etoposide and teniposide, amsacrine, topotecan and camptothecin);
(i) cytostatic agents such as antioestrogens (for example tamoxifen, fulvestrant,
toremifene, raloxifene, droloxifene and iodoxyfene), antiandrogens (for example
30 bicalutamide, flutamide, nilutamide and cyproterone acetate), LHRH antagonists or LHRH

agonists (for example goserelin, leuprorelin and buserelin), progestogens (for example



(1) tenperatures are given in degrees Celsius (C); unless stated otherw se,
operations were 5carried out at roomor anbient tenperature, that is, at a
t enper at Wwe 201/3e@2r ange of 18 to 25C;, (ii) organi c solPariGasivesozsodri ed
over anhydrous magnesi um sul fate or anhydrous sodi um sul fate; evaporation
of solvent was carried out using a rotggy evaporator under reduced pressure
(600 to 4000 Pascals; 4.5 to 30nmHg) with a bath tenperature of up to 60C;
10(iii) chromatography neans flash chromat ography on silica gel; thin |ayer
chromat ography (TLC) was carried out on silica gel plates; (iv) in
general, the cqurse of reacti.ons.was.fallowed by TLC .and / or analyti cal
Lo ne, amriraielirgRey it PBirS e Sramplses dipsneeiligirolnrgiizor” 0\
final prodyekembiatesald Shasbarof seLRitRaRUGtEa filBengt] ¢ resonance (NWR)
spectra 15and/ or mass spectral data; (vi) yields are given for

i |1 ustr at(iion aotdiyvasiod agewss Hot cxreede sair¢ kipaschfomelywnliibitors dilic B 6ehtaapRed by

di l i gent process,. devel.o . Br r.ation re repeated if nore materi al
was requi eé@y e %ﬂxiyfm\im@g?'g#'\(/%ﬁ],eﬁﬁf?ﬁpgg?ﬁ'sli%ﬁ?tﬁoﬁyﬁ' '?%%ﬁ%?%@'?b val ues

for maj orylehiyagmasiline (AZDIEBES; InkBGitR#A HakenPAppEcapioh WOl (1/®n34( ppa2-r el ati ve
to tetranethyl sil ane an internal standard, determ ned at 500 MHz

TNVE
L e oy e k- (i sy ko B e i MRS B TREE e hor wi o6
i ndi cat edy, 1. i Svialis ) JUSEH: o SHAE 84
boubt o S Jjamils b @ O0p ARRGEYIALL AN EMYD RER0 IUREH: ClRem 22O B /6685, |

chemi cal 65y haldbok@iteb {$iI-600)satal meebdprogiiasSinhibitiotslilkantdarsyiadial shiitersused,
25 (ix) M%ss spectra (MsS) and LC-MS data were generated on an LC- M5 system
wher e t h@T HEkiase RFSHERES R atHYRI08 Berehion Brshipy opftibedica ftp Hgparanseli100, Waters
Al liapce ( Q&K&%réoﬁér%@th BRI on Ofor @Qanljﬁe 13Q0nRipRrsandu i %@@fﬂ‘ﬁr ray with
CTC aut osanpl er and s run on a Phenonenex Gemni C18 5[tm 50 x 2 nm

col umm ( dacter amitibadips sddugrowth faicton rexvicptoe ntebmiddis €foe lexanple tcoantiexhBPl e, using a

gradi ent be en 0 - 95% wat er cetonitrile wth 5% 300f a, 1%formc acid
71 50° 50 “abe sResmie dr ey M Arar B R Grbeh e et F Gh SRaHp! o
using a GhatbEHetRehiS EbRux C%%%HY?&Q{ Oé;o@zﬁﬁﬁa@t@'t bF bl tWdctor 98éepfora 0. 1% 880
Ammoni a in WO 2010/ 131022PCT/ GB2010/ Og 50 -44- acetonitrile mxture); and

the M5 conpborben discdors by Stcrgehelr gritigalgcvigw e msorrgagsidiscmpletnmy o2t5eVokcanni ng

posi t Pve i Heg: Ryl BlekTRae ol SRR iha’ Bhiohofe AREh Pl gl

Chr omat o@f & dpideindl8owDAblor &k gEbesahfie BGERVIaMUS $yrbsihe RindscinBibtbmen;
generally, only ions which 5indicate the parent mass are reported and
unl ess otH&t#i se stated the value quoted is the (MrH)+ for positive ion

node and - f i i : . i

corrpoundsl\é_ &%Ef%l%oﬁ?ﬁ&%ﬁ%@yﬁ%?%@f 3(/3(31?1%3311(6:11%1 mﬁé’zﬂ[ﬂ@gaﬁ%ﬁ%ﬁﬁ%u| fur

at om hav ggefatnity e 8365 N-ethynylphenfyRi-6, 7-bivy2 -Metitoawetiex y)qaiahiodinst-waire carri ed
out in either a Biotage timzer EXP, or a 10 CEM Explorer m crowave;
(xii)®pr éﬁé‘?talﬂl?,\%glhﬁgﬁa O@%WF?&W@%‘N‘K%&blafocs‘l‘w-rj*“aﬁ@&)g%}yag%393-( HPLC) was
performe e I it I f | 1.t - | um:
G151 ever s R o Ay DS c R gt sl 30T
100 mm s l@atixib}echibrers vf thedregdgocga giavgh yaqiml familgpintbntorsmfithameginmas el uent

ggﬁg;?ﬁmgﬁn@ﬁtﬁﬁ%ﬁr&]&%ﬁ]{yv gﬁ!&b\{‘%?st %‘é@% gﬁ?egelft:-/ egltve(? £r0§;%|1 ¥a%?otr ﬁ?\r:nﬂ%ltlc%rasm th 1%

imatinib and/or nilotinib (AMN107); inhibitors of serine/threonine kinases (for example

25 Ras/Raf signalling inhibitors such as farnesyl transferase inhibitors, for example sorafenib
(BAY 43-9006), tipifarnib (R115777) and lonafarnib (SCH66336)), inhibitors of cell
signalling through MEK and/or AKT kinases, c-kit inhibitors, abl kinase inhibitors, P13
kinase inhibitors, P1t3 kinase inhibitors, CSF-1R kinase inhibitors, IGF receptor (insulin-
like growth factor) kinase inhibitors; aurora kinase inhibitors (for example AZD1152,

30 PH739358, VX-680, MLN8054, R763, MP235, MP529, VX-528 AND AX39459) and
cyclin dependent kinase inhibitors such as CDK2 and/or CDK4 inhibitors;



Flowrate: 28 mMl / minor 61 mM / mn Gadient: Tailored to suit each
conpound - generally 7-10 mn in length 20 Wavel ength: 254 nm (xiii)
Strong cavoanioepdeizange ( SCX) chromat ogr aphy was per f or medT@B2progspmoked
cartridges (for exanple, | SOLUTE SCX-2 propyl sulfonic acid-based
cartridges supplied by International Sgfbent Technol ogy), using a basic
eluent (for exanple, 2M ammonia in nethanol); 25 (xiv) The X-ray powder
diffraction spectra were determ ned by nmounting a sanple of the crystalline
material on a Bruker single silicon crystal (SSC) wafer nount and spreading

out the nple.into a.thin |layer wth the. ai.d of 1 ckoscqpe. sl .de., The
oarpl o vad) S Susfie AR RECH MR RS ol BLEREGR Rk
stati sti gsowrtactbr, gfwl 'b;adr@%e Wil dhtiXvds@)i s GRI0BeRiIed] Byovitharapedntibedg- f i ne
focus tube operated at 40kV and 40mA with a wavel ength 30 of 11,5406

angst r ompevagangdl (Avagindt) sad fay cxunilee VBSFgaeeptd tympise fnasminkibitopichc

Vb ough & SYGAERS G Nl (i A5 o1l 51 B 128 LA R BS8T £ ang
a 9. 55mMpdedaaibalG8I786034)hed 4 arflwrovdsmakplasiot Stydoxy)-Odethecpnds- per 0. 00570

2-theta increnent (continuopus scan node) over the range 2 degrees to 40
degr ees Z’Y’Efﬁgﬁha'li'ﬁlpf‘??@f‘éilqﬂiﬁ’é’?%lmr?dé@nﬂﬁi; E’Eﬁﬁ‘?ﬁlﬁégq PHEIAO 8;0/%7 es and 36

seconds. FhohRRHIENoYARsAS AP Rl haPPROS A} MLuSERIY Doy 88 89b"

(Lynxeye). ntrol and data 5 capture was by nean Opt1 pl ex 686
NT 4.0 W/IK¥0A3.i ¥ Bp&Er&atiand WO/ 13364 pad compmintivdrae work by other The %

oot ve LT ehel L £S L ATE Pesks, ane categoried, B Tab ¢ 1 bel ow, Tabl e 1
(stropg) )~ vaQuld: GHBELHPhednts sudh as Combretastatin A4 and compounds disclosed in
International Patent Applications WO 99/02166, WO 00/40529, WO 00/41669,
WO 01/92224, WO 02/04434 and WO 02/08213;
(vil) an endothelin receptor antagonist, for example zibotentan (ZD4054) or atrasentan;
(viil) antisense therapies, for example those which are directed to the targets listed above,
15 such as ISIS 2503, an anti-ras antisense;
(ix) gene therapy approaches, including for example approaches to replace aberrant genes
such as aberrant p53 or aberrant BRCA1 or BRCA2, GDEPT (gene-directed enzyme
pro-drug therapy) approaches such as those using cytosine deaminase, thymidine kinase or
a bacterial nitroreductase enzyme and approaches to increase patient tolerance to
20 chemotherapy or radiotherapy such as multi-drug resistance gene therapy; and
(x) immunotherapy approaches, including for example ex-vivo and in-vivo approaches
to increase the immunogenicity of patient tumour cells, such as transfection with cytokines
such as interleukin 2, interleukin 4 or granulocyte-macrophage colony stimulating factor,
approaches to decrease T-cell anergy, approaches using transfected immune cells such as
25 cytokine-transfected dendritic cells, approaches using cytokine-transfected tumour cell
lines and approaches using anti-idiotypic antibodies.
Thus, according to a further aspect of the invention there is provided a combination
suitable for use in the treatment of androgen-sensitive cancers comprising a compound of
Formula (I) as defined hereinbefore and or a pharmaceutically acceptable salt thereof etc

30 any one of the anti tumour agents listed under (i) — (x) above.



w (weak) * The relative intensities are derived fromdiffractograns
nmeasured with fixed slits ioAnalytical Instrunent: Bruker D4. (xv)

D fferentwal2o¢camizzng Cal orinmetry (DSC) was perforned u®CmgGB20T0A50750

I nstrunents QLO0O0 DSC. Typically less than 5ng of nmaterial contained in a
standard alum niumpan fitted with a lig@ was heated over the tenperature
range 25C to 325C at a constant heating rate of 10C per m nute. A purge gas
using nitrogen was used - flowrate 100 mM per ismnute. (xvi) the

foll owi ng abbrevi ati ons have been used herein, where necessary: -

B o T P B AR PR 2 PO hmierir s

DVFN, N- disagil byt ureradah dac, DMBsEiceet hyl sul phoxi de Et OAcet hyl acetate
Et OHet hanol 25HATUO- (7- azabenzotri azol 1-y1)-N, N, N , N -t etranet hyl uroni um

hexaf | uor ophodpkEsfere, inggurthacnecy R pernemtianders squeddehy erraraga 25hy
L b PV GBI SIS LR O G o,
6- ( 4- 34- Qurhdurapehntyseicad fasnh ondlhgted piidep 6 y(phiesmyih lapoyer azi n- 1-y1) - 3-

According to a further aspect of the invention there is a provided a combination
suitable for use in the treatment of prostrate cancer, in particular HRPC, comprising a
compound of Formula (I) or a pharmaceutically acceptable salt thereof, and an agent
selected from an androgen-synthesis inhibitor (for example abiraterone); an endothelin

10 receptor antagonist (for example zibotentan (ZD4054) or atrasentan); and an LHRH
agonist (for example goserelin, leuprorelin or buserelin).

Herein, where the term “combination” is used it is to be understood that this refers
to simultaneous, separate or sequential administration. In one aspect of the invention
“combination” refers to simultancous administration. In another aspect of the invention

15 “combination” refers to separate administration. In a further aspect of the invention
“combination” refers to sequential administration. Where the administration is sequential
or separate, the delay in administering the second component should not be such as to lose
the beneficial effect of the combination.

According to a further aspect of the invention there is provided there is provided a

20 kit comprising:

a) a compound of Formula (I) or a pharmaceutically acceptable salt thereof, in a
first unit dosage form;

b) an agent selected from an androgen-synthesis inhibitor (for example
abiraterone), an endothelin receptor antagonist (for example zibotentan (ZD4054) or

25 atrasentan) and an LHRH agonist (for example goserelin, leuprorelin or buserelin); in a
second unit dosage form; and

¢) container means for containing said first and second dosage forms.

30



(trifluoromethyl)[1,2,4]triazol o[ 4, 3-b] pyridazine o 10 Dl PEA (0.160 ni,
0.92 mmol ) was added to

6- {4- [ 4- (Soporparsarin- 1yl pr opoxy) phenyl ] pi per azi n- 1-y1} P8T/GB2010/050750
-(trifluoronethyl)[1,2,4]triazolo [4,3 -b]pyridazine (150 ng, 0.31 nmol),
acetic acid (0.021 m, 0.37 mmol) and HATU (140 ng, 0.37 nmol) in DWVF (2
m.). The resulting solution was stirred at anbient tenperature for 16
hours, then 15 purified by preparative HPLC (Waters XBridge Prep C18 OBD
columm, 5ILL silica, 19 mmdianeter, 100 nm |l ength), using decreasingly
pol ar m xt ur ] of water (containing 1% anmoni a) and MeCN as el uents.
Fraction HEES ni ng the desired conpound were evaporated to dryness to

gi ve The invention will now be illustrated in the following Examples in which,

6- (4-{4-[3-(4-acetyl pi perazi n- 1yl ) propoxy] phenyl I pi perazin-1-y1)-3-(trifluo
ronet hyl Jgenerallvi) t ri azol of 4, 3- b] pyri dazi ne (30 20ny, 18%. 1H NVR (399.9

MHz, CDCl; ) : . ; . 3.21
Gty oot bisBlin gl Ciius U Bpfeds bl gl dpelibha by 02
d), 6593 chzid ot at réorhlor @tHient }emplrBore( thit istYt;a tethperatudSid thdtddd of 18\0

2010/ 131Q22PCT/ GB2010/ 050750 -47- The 6- {4-[4-(3 -pip

erazin-| -29I(}53r opoxy) phenyl ] pip erazin-l-yl} -3- . .
(111 L uorpngblit MikiignAld i idf@bohtnfy BbBY b SRR IALs HRRIARNSAR0L LiGuiat e T al

was prepared-as ows: - Preparation of
4- 1443- ( tsolféteuorponetity bff Jolyedf dps carazdbaf ubjr@-dijopary cdgwrateundet midperdazi n51- vyl

| phenol DI PEA 4 300, 8 adde o,

GP chl or o%%‘ﬁ&%&h@r‘@hglp AYARS: [5%,{)@%%‘%% %F%@lg@%lj’%Wo%fﬂpﬁa %Pdbt ai ned as
descrj,bediii Bl thi d

R N A o W Rt s Vo P R
resul ti néTEGE)maSﬂ o#Tighoutsn yikieadzcapla8BC for 2 hours. The reaction 10 mixture

125 00T G105t ER TR A G 0 ARRAN I el BB DY g | oned

bet ween anol odd

sol ubi | i tayid rdbdgon fimes Wik giRednelié &r iN@sratioh beigt ed by filtration, washed with
nmet hanol and dried to 8i ve the desired product. The organic filtrate was

separ at edVXfishpraducts dad safisfactais frefems Redcakinggnetis igsenaaec BYMRa sp&tg ni)
dried_ ov vaporated to a browmm gum This was 15triturated with
et herl,5 t%éd)rgggl&,?stgjﬁgﬁgggﬁd was collected by filtration, washed with DCM

f ol | owed (by yivkdshad given €aribustedombhly anberiic\neotssarly dmispmwhathecaavd dried to
af ford 44443- - . . .

(trifl uorBidradhvydiigent piacessLleutlopment: BlepyRians, Ve errricdiibopEAnaerialpyasphenol
(63.8 g, r%‘}@edas a solid. 1H NMR (399.9 MHz, DVBO-d6) 6 3.12 (4H m,
3.75 (4H, , 6.69 (2H, d), 6.87 (2H, 20d), 7.67 (1H, d), 8.28 (1H, d),

8. 87 (1H,(vis)whan given, 0GR [dwtaHp # thPfepaetddliervabies femiajoudiggnostic protons,

443- (4-1443-(trifluoromethyl)[1 4] triazol o[ 4, 3- .

b] pyraodaz%lwpéﬂwﬁtsp?eaéwﬁ%m@ﬁf@r%l%thvgr%BJzWB}e&&;{Hliaa? PEVR) PHit Ti¥BH boxyl at e

DI AD (3. 2thnBked, derhindBRIsH0 WA, adiHe dode oMb 8ndtBy14ul fbH8(DMSO-dg) as
(trifluoronethyl)[1,2,4]triazol of 4, 3-b] pyri dazi n-6-yl ] pi perazi n-1-yl | phenol
(5 g, 13.sobvepgmips ptherwise ingicayad; the(fgllowaeakisvopons favedeearvsed- & stgkdtoxyl at e
(CAS 132710-90-8, .5.,03 @ .99 |.)...&n ri phenyl phosphi ne (5.40 g, 20.59
nmol ) in dra&x%?got rtrr%lgtafl’ %%gtng‘érm nﬁ%ﬁ?%%%%’ﬂ?rgﬁﬁng gSuI ting solution was

stirred qtiiiqokdreiodl siyampBriateteifistal cddighSST ubie ahéaphbsin afdiustdir € was
evaporated to dryness and redissolved in DCM (100 WLCZ1M and washed

sequetit i 41 Magp srectmNaornd LooMsidptanyierc egnciptae o8 ap LGS ot mhhere thee
. Sl . g
organi ¢ ggéuLgc%’ S‘;’I}ﬁ@‘%g%d&@%% SEndMIR B thef b WNEH 1306 WURPCAALES: BP BFdPT

crude pr
& 2795) equipment or an HP1100 pump and Diode Array with CTC autosampler and was

run on a Phenomenex Gemini C18 5um, 50 x 2 mm column (or similar) eluting with either
acidic eluent (for example, using a gradient between 0 - 95% water / acetonitrile with 5%
30 of a 1% formic acid in 50:50 water:acetonitrile (v/v) mixture), or basic eluent (for example,

using a gradient between 0 - 95% water / acetonitrile with 5% of a 0.1% 880 Ammonia in



product was purified by flash silica chromatography, eluting with EtOAc.
Pure fractions WO 2010/ 131022PCT/ GB2010/ 050750 -48- were evaporated to
dryness twogowelst@et - butyl 443444443- PCT/GB2010/050750
(trifluoromethyl)[1,2,4]triazol o[ 4, 3-b] pyri dazi n-6-yl ] pi perazin-1-

yl } phenoxy) propyl ] pi per azi ne-| - carboxylgte (3.66 g, 45%. 1H NWR (399.9
MHz, CDCl13) 6 1.46 (9H, s), 1.95 (2H, , 2.40 (4H, m, 2.52 (2H, t), 53.21
(4H, m, 3.43 (44, m, 3.78 (4H m, 3.99 (2H, t), 6.87 (2H, d), 6.93 (2H,
d, 7.11 (1H, d), 7.96 (1H, d); mz = 591 [Mt1-1]+. Preparation of

6- 1444- ( 3- pi_per.azi.n- 1-vl henyl ] pi in-1-yi1}c3-

Gt uorbrelRYRRITas il RESEY SRR BuRTHSS e atM PHeraeR Wy added to
t ert - but ¥hechropidtdrdcdriidgovct bh hpprop@aeiayd fehe. TidrhhtopaedsabAE Retrospray

10b] pyri dazi n- 6-yl ] pi perazi n-1-yl } phenoxy) pr opyl ] pi per azi ne-1- car boxyl ate
(1.8 g, 3EBB pewy andingeativg Baser%)a. Intaesityeand Uf\)’yr{@t Rsprmsionfegomatograsy at

nmbi ent f T jred
roduct WD 2 e, B ericERl R IOEH AR Blci en BN iy 3R AL "
sol vent s inditae ehegracona s mdepto:med aed Uhkbﬂ?h@?ﬂiﬁﬂeﬁﬂtdté&fh@t@?e\ﬁﬂf?hdgﬂ ther to

6- {4-[4-(3- r n-1- r OpOX enyl | pi perazin-1- - 3-
ig's\(/te rifl B(W%ﬁégfﬂw%slft%ﬁ%limogiﬁ é& (MF@'@%}%?%Y%@E%W;(L 380yg, 929 as a
lid. 1 ; : : 7 , 2.90

Car O Qe AR R ins Ot i by i st Fioglh s oty
d), 7.11 apdsr siur aton®Bayctat by repdlzeds 491 [ M+1- 1] +. Exanple 1.2 20Large

scal e pr ration of 6-(4:14-[3-(4-acetyl piperazin-1-_ . .

X1y pr op oS ARG PBRseieasTdS e SaeE pyetn RUBF oridp et ptimizs £¥8-8581 of 4, 3- by
pyri dazi reMEpEREvhREPRRNRZI ne (27.3 g, 212.74 mol ) was added to a stirred
solution of 3-(4- {143- o

(trifl uorsimeragdrytve, lpghparfarmanéoliqnid clyppprdgtephy (HELE) pob perfermad-onas| } phenox
y) pr opy! t hanesul f onat e 73 177.28 mmol ) and DI PEA (35.2 i, 212.74
ol 31 n SRR IOk i retfdaR it e 0 100C for 3.5 hour s A
further EEMENC O reiers@dphask RiliRerfoz éxienld, - Walrsg Xb&d 88, il dilimaso added and
the mxture was heated for a further 60 m nutes. The m xture was )
concent r ABdO1 39 3 hRft B} weine (dycrrzsingly pelay snlvens mryresas plucat@eaesiImaiont )
was de range sol ution was washed with water (887 ni).
The g'gnb?ﬁ(%ngg{fggﬁé&% ats@s were further extracted wth ethyl acetate (2 x
887 nlL), S8b/chhaA: Sutkeovich Wdsinbasiifmdgdwixide 2M NaOH to pH3, then extracted

with ethy] acetate (2 x 887 nL). Al organic phases were conbi ned and
washed wgphVe@Féiv%R%téﬂ“ﬁﬁ brine (887 mL), WD 2010/131022PCT/ GB2010/ 050750

-49- 50%psal Wiatsdnbr o444 My and saturated brine (444 nl), dried over
MSH, filtered and evaporated to afford 90 g of crude product as a pale
yel | ow sdiradientTheilaed tesytr aducompasidpugdnkiadly 810 mimshlesgthi ca

chr omat oq)ga\ph%lgte_l g%i on gradient 10 to 30% MeOH in EtOAc. Pure fractions
ver e BvaptPateeht dMhess to afford a pale yell ow solid, which was
purified iy Sfr@ﬁ% Yol ckbiseiok PSCKY SHitbiabfdtrdph) K allphrfben &ff dnopré-packed

6- (4-{443-(4-acetyl pi perazin-1- o ' '

yl ) pr opoxgitpteasyior skyaplaziSRUUTHE PCX-Z praplyl sidfosreeackd bysed cartigges iseprdicd| 4, 3- b]

pyri dazi %%‘I I1(1t7612ﬁa%019a1 S%Zt?@nt ?‘gch%opo?gglf qu%lgla Wi HRLA dflog Qx%msl)?é, IZQ/I ammonia in

methanol);

25 (x1v) The X-ray powder diffraction spectra were determined by mounting a sample of the
crystalline material on a Bruker single silicon crystal (SSC) wafer mount and spreading out
the sample into a thin layer with the aid of a microscope slide. The sample was spun at 30
revolutions per minute (to improve counting statistics) and irradiated with X-rays
generated by a copper long-fine focus tube operated at 40kV and 40mA with a wavelength
30 of 1.5406 angstroms. The collimated X-ray source was passed through an automatic

variable divergence slit set at V20 and the reflected radiation directed through a 5.89mm



1H NWR (400.1 MHz, DMSO-d6) 6 1.82 - 1.88 (2H, m, 1.98 (3H, s), 2.31 (2H,
t), 2.38 (2H, t), 2.43 (2H, t), 3.17 (4H t), 3.39 - 3.44 (4H m, 3.74 -
3. 77 (4HWORM0B39R2(2H, t), 106.84 - 6.87 (2H, m, 6.93PCTE&ERG10(EBIS0M) ,
7.66 (1H, d), 8.28 (1H, d); mz = 533 [MH +. The
3-(4-{1-[3-(trifluoronmethyl)[1,2,4]triagol o[ 4, 3-b] pyri dazi n-6-yl ] pi perazi n-
4- vyl } phenoxy) propyl nethanesul fonate used as starting material was
prepared as foll ows:- Preparation of

4-1443-(trifluoronethyl)[1, 2,4]triazol o[ 4, 3-b] pyri dazi n-6-yl ] pi perazi nl-ylt

henol 15D.P 6.1 1 ). 1- (4- hyd h i i 66. 2
e aon. 1amiats LBt a g et ferBR i e Ll S GRHBI PO A PLBGE AT (
6- chl or 0006701 £ikes DRI jcbhtiRucth sEdnahedQ [odeSthe Bdngy Ri ddazdc ity 40ddgaédsed as

described in Mnatsh. Chem 1972, 103, 1591) (75.1 a 337.44 mml) in DW
(751 niL) 2-thel@ ip Hieta-Bsta medey el running iggsvas tesgngd e seeomdi5The nut es. The

m xture . - > L I .

20t byt SEur GRSt FE RIS PodAREALEOL BLE: ARRLEKNROR G i o
r api dsst icapturegwastycmyaisalflaiDudl @ptiplenmoSONITAL.0 Madrkpatesi ¢yictaing ovithuDifvac +

col l ected Py filtration, washed with water (225 nL, 3 vol), dried on the
sinter f P88 Cninutes, then dried under vacuum at 50C overnight to give
4-{4-[ 3- (triflyarommidud ihlehyigeddhé ?@&E Q£e4e’\a}|ae‘zg9h§éﬁrih%%lenr Ba1d] pi perazi n- 1-
yl Yphenol (121.2 g, 99%. 251H NVR {399.9 . DVSO-d6) 6 3.11 (4H, t),
3.74 (4HTabke 16.67 - 6.71 (2H, n), 6.84 - 6.88 (2H, n), 7.68 (1H, d), 8.29

(1H, d) , 8 Q1 (11L] S — =z — 20 [ Nl e Pr anar At An ~f

A \.I.Ib y . VIR & A=A A4 LIVI'IIJ . l\JHMl AL T ULl m .
3-(4-114B- (trifl ubRTRESINCPsitS 4] tri azd of 4, 3- b] pyHedaHioR- 6-
yl ] pi per fZIm=-2=yI T pNeRgXy HRT opan- 1- ol 3gPot assiam 1 (26.0 g, 3464.07
mol ) wap_added in onegpopgi on to a stirlred sol ut i‘%g%?)éi&?g)
{4-[3-(tfifluoronethyl)J1252,4]triazol o[ 4, 3-b] pyri dazi(Bréngyl ] pi perazi nq1-yl |
phenol  0-2010/131022PCT/GB2010/050750]-50- (113 g 309 38 puol) in PV
(564 ni)|at ambient tedApéPature. The mi Nture was heat@gdiva)s50C,

3- br onopfopan—t—ot— 27036938 o) —was—=added dl(u se,—ancdt—the
resultanf solution was stirred at 50C fdr 1 hour. Th& Vs&’ga%tion was coq
to room tenNRefditc8ntcRREEMN HAHRA fdin AFRHQY LR @hdswred Witk fidcdgtset hyl
acetate (225 nL) and water 5 (1127 nL) were added and the bi phasic m xture

was sioi r edltioel Betrymenit BsukeTh¥. resul ting precipitate was col |l ected by

fil ion, h i th 338 d I 25 L d
ar i eq- undop BRI GforhlR Mo A R FRERGAT A BTt Dol

solid. ThEl090IDIC. Wapicalli 1dse thanBnet dBthatafitcdhRided 6t a Blahdfra aludlinfiinpdres,
collected by filtration and dri ed under vacuum at 50C for 20 hours to give
3- (4- { 14jt®d with a lid was heated over the temperature range 25°C to 325°C at a constant heating

10(trifluoro |1)[1,2,4]triazol o] 4, 3-. ri dazi n-6-yl ] pi perazi n-4-yl I phen
oxy) pr opdftet 5 Cadpingr A nwEs Suoping piRbBE e Cisogiow R T568 &t
DVBO-d6) §indte80- 1.86 (2H, m, 3.16 (4H t), 3.53 -3.57 (2H m, 3.75 (4H,
t), 3.97 (2H, t), 4.54 (1H, s), 6.84 - 6.87 (2H, m, 6.94 - 6.97 (2H, m,

7. 68 ( 1H(xd) thegob@wingldbbugyiatimhyhavec e {idve Herein, MBRrepaEcssiyon of
3-(4-1143;(trifluoronethyl )[ 1,2, 4]triazol o[ 4, 3-b] pyri dazi n- 6-

yl ] pi per i)zé%l 4-yl | Sﬁ%ﬁ%ﬁéﬁ%‘%%yl met hanesul fonate A sol ution of

nmet hanes oyl chldggd',pigpﬂaﬂo(ﬁaarﬁaxylago.49 nmmol) in DCM (433 nL) was added
dropwi se to a suspension of 3-(4-{143-(trifluoronmethyl)[1,2,4]triazolo[4, 3-
b] pyri daZ?IRES- yI ] pip&rdisppronylgthy o xy) pr opan- 1- ol (108.3 g, 256.39 mmmol )
and 20 trdgthyl am . 95 mol ) in DCM (1733 nL) at OC under

ni trozgen.mﬁksl i ght Oﬁ&’%ﬁ%&r %ﬂ%cgt%gﬁ\e/vas observed. The resulting brown sol ution
was sti rmadFf or 45 NivalitnethyBHbrridmidWat er (433 nl) was added, the biphasic

m xture was stirred for 5 mnutes and the phases separated. The organic
phase waPMaSned wikimeByssleaeXifat ed brine (433 nl), and the brine wash
back- ext raghed Wi t hy 433 nL). The conbined organic phases were 25dried

over MgSH4, EA?iltere andﬁéevaporat ed to afford 150 g of crude product. The
crude EtOH ethanol

235 HATU O-(7-azabenzotriazol-1-yl)-N,N,N',N'-tetramethyluronium

e ol

ed

hexafluorophosphate



product was purified by flash silica chromatography, eluting with EtOAc.
Pure fractions were evaporated to dryness to afford

3- (4-{1-[woQoro/f3hazer onet hyl )[ 1, 2, 4] tri azol o[ 4, 3- PCT/GB2010/050750

b] pyri dazi n- 6-yl ] pi perazi n-4-yl | phenoxy) propyl net hanesul fonate (97 g, 76%
as a pale yellow solid. WO 2010/131022@CT/ GB2010/ 050750 -51- 1H NWR (399.9
MHz, CDC13) 6 2.19 - 2.25 (2H, m, 3.00 (3H, s), 3.22 (4H, t), 3.79 (4H,
t), 4.06 (2H, t), 4.45 (2H, t), 6.86 - 6.89 (2H m, 6.92 - 6.95 (2H, m,
7.13 (1H, d), 7.97 (1H, d); mz = 501 [MH +. Exanple 1.3 5Preparation of

6- (4-{443;{4=~acetyl piperazi n-1-vl ) pr,opoxyl phenyl | pi perazi n-1-y1) - 3-

(trifl uoi%f(r%éq hyl ) il?gfgf{félningl}c&lﬁgctulf?gl}rgljng‘élgf)ag@i ne Form A The X-ray powder
di f f ract igOHEpect r andtRdnob- (4- { 443- (4- acet yl pi perazin- 1-

yl ) propoxy] phenyl | pi perazin-1-y1)-3-(trifluoromethyl)[1,2,4]triazol o 4, 3-b]
pyri dazi showed PRMAYIRIEIC to be crystalline. This material had a

mel ting iat of 1 j . Oganic slurries of crystalline

6- (4-{4- %)?4 acet gﬁ& %ét%?fe%@liﬂgé

yl ) prepoxsHAphenyl | piifiesrazderic deidl) - 3- (trifluoronethyl)[ 1, 2,4]triazol of 4, 3-b]
pyri dazi nnglpr oduced F%;y A. Slurries were conducted by neasuring

appr oxi mét&l y 20ny o2 figpigi nal material into a vial with a nagnetic
flea, an ijmtely 2nml of methanol, acetonitrile, aqueous nethanol or
et hyl acedﬂxad lQ)LIadded, the vial was then sealed tightly 15with a cap and
left to drepamation ofbe(dedi[3-(diacetylpipatazine 1-vBbrewoxy | pleens ! pifreeaznpyle-3vas
renmoved fro pl 3 .Qf f, and the slurry left to dry under
ambi ent KeHar 1L ST ARS g HBYUICRANEy XRPD and DSC. All materi al
produced in these slurries renmai ned asoForm A. 6- (4-

{4-[3-(4-acetyl pi perazin-1-yl)pr oMenyl | pi perazin-1-y1l)-3-
20(trifluoronmethyl)[1,2,4]triazol Lﬁij&b pyridazine Form A is characterised

by providing at |east_gre- & the ¥ owi ng 20 val ues measured using CuKa
radi ation: 17.0 and d by providing an X-ray powder diffraction
pattern, substa 4s shown in Figure A. The ten nost prom nent peaks
are shown inpJakle A. Table A 25Ten nost Prom nent X-Ray Powder
Di ffractioff peaks™T or 6- (444- 1- 3- (4-acetyl pi perazin-1-
y1) pr opox henyl | pi perazin-1-yl1)-3-(trifluoronethybrl, 2, 41tri azol or4, 3-blp
yridazin \=t52- Form A Angle 2- Theta (20)

N CF

10 }
DIPEA (0.160 mL, 0.92 mmol) was added to 6-{4-[4-(3-piperazin-1-

ylpropoxy)phenyl]piperazin-1-yl}-3-(trifluoromethyl)[ 1,2,4]triazolo[4,3-b]pyridazine (150
mg, 0.31 mmol), acetic acid (0.021 mL, 0.37 mmol) and HATU (140 mg, 0.37 mmol) in
DMF (2 mL). The resulting solution was stirred at ambient temperature for 16 hours, then
15 purified by preparative HPLC (Waters XBridge Prep C18 OBD column, 5u silica, 19 mm
diameter, 100 mm length), using decreasingly polar mixtures of water (containing 1%
ammonia) and MeCN as eluents. Fractions containing the desired compound were
evaporated to dryness to give 6-(4-{4-[3-(4-acetylpiperazin-1-
yl)propoxy]phenyl } piperazin-1-yl)-3-(trifluoromethyl)[ 1,2,4]triazolo[4,3-b]pyridazine (30
20  mg, 18%).
IH NMR (399.9 MHz, CDCI13) ¢ 1.96 (2H, m), 2.08 (3H, s), 2.44 (4H, m), 2.54 (2H, 1),
3.21 (4H, m), 3.46 (2H, m), 3.62 (2H, m), 3.78 (4H, m), 3.99 (2H, t), 6.87 (2H, d), 6.93
(2H, d), 7.11 (1H, d), 7.96 (1H, d); m/z = 533 [M+H]+.



Intensity % Rel ative Intensity 16.984 100.0 vs 7.982 41.5 vs 18.004 38.6 vs
22.017 31.2 vs 17.757 30.7 vs 21.006 28.7 vs 10.758 27.3 vs 8.515 22.4
WO 2010/131022 PCT/GB2010/050750

-47-

The 6-{4-[4-(3-piperazin-1-ylpropoxy)phenyl]piperazin-1-yl}-3-
(trifluoromethyl)[1,2,4]triazolo[4,3-b]pyridazine used as starting material was prepared as
follows:-
Preparation of 4-{4-[3-(trifluoromethyl)[1,2,4|triazolo[4,3-b]pyridazin-6-yl]|piperazin-

5 1-yl}phenol
DIPEA (52.4 mL, 300.84 mmol) was added to 6-chloro-3-(trifluoromethyl)-
[1,2,4]triazolo[4,3-b]pyridazine (obtained as described in Monatsh. Chem. 1972, 103,
1591) (44.6 g, 200.56 mmol) and 1-(4-hydroxyphenyl)piperazine (39.32 g, 220.61 mmol)
in DMF (450 mL). The resulting solution was stirred at 80°C for 2 hours. The reaction

10 mixture was cooled to room temperature, then evaporated to dryness and partitioned
between DCM (2 L) and water (1 L) containing methanol (250 mL) to aid solubility. The
insoluble material was collected by filtration, washed with methanol and dried to give the
desired product. The organic filtrate was separated from the aqueous, then washed with
saturated brine (500 mL), dried over MgSOj4 and evaporated to a brown gum. This was

15 triturated with ether, the resulting solid was collected by filtration, washed with DCM
followed by methanol, combined with the previous precipitate and dried to afford 4-{4-[3-
(trifluoromethyl)[1,2,4]triazolo[4,3-b]pyridazin-6-yl|piperazin-1-yl } phenol (63.8 g, 87%)
as a solid.
1H NMR (399.9 MHz, DMSO-d6) ¢ 3.12 (4H, m), 3.75 (4H, m), 6.69 (2H, d), 6.87 (2H,

20 d),7.67(1H, d), 8.28 (1H, d), 8.87 (1H, s); m/z =365 [M+H]+.
Preparation of tert-butyl 4-[3-(4-{4-[3-(trifluoromethyl)[1,2,4]triazolo[4,3-
b]pyridazin-6-yl]piperazin-1-yl}phenoxy)propyl]piperazine-1-carboxylate
DIAD (3.24 mL, 16.47 mmol) was added dropwise to 4-{4-[3-
(trifluoromethyl)[1,2,4]triazolo[4,3-b]pyridazin-6-yl|piperazin-1-yl} phenol (5 g, 13.72

25 mmol), tert-butyl 4-(3-hydroxypropyl)piperazine-1-carboxylate (CAS 132710-90-8, 5.03 g,
20.59 mmol) and triphenylphosphine (5.40 g, 20.59 mmol) in THF (50 mL) at 0°C under
nitrogen. The resulting solution was stirred at ambient temperature for 16 hours. The
reaction mixture was evaporated to dryness and redissolved in DCM (100 mL), and
washed sequentially with 2M NaOH (100 mL) and saturated brine (100 mL). The organic

30 layer was dried over MgSQy, filtered and evaporated to afford crude product. The crude

product was purified by flash silica chromatography, eluting with EtOAc. Pure fractions



s 21.657 22.4 s 18.489 19.3 s vs = very strong s = strong 5DSC anal ysi s of
6- (4-{4-[3-(4-acetyl pi perazi n-1-yl) propoxy] phenyl | pi perazi n- 1-

yl) - 3- (trwbl2omwvemeehyl )[ 1, 2, 4] tri azol of 4, 3- b] pyri dazi ne PEorGB201is0ed a
single thermal event with an onset at 162.02C and a peak at 163.92C
corresponding to the nelt of Form A (Figure B). DSC analysis thus showed
that 6-(4-{443-(4-acetyl pi perazin-1-

yl ) propoxy] phenyl I pi perazi n-1-y1)-3-(trifluoronethyl)[1,2,4]triazol o[ 4, 3-Db]
pyridazine io FormA is a noderate nelting solid with an onset of nelting

at about 162.02C and a _peak, at. apout 16 C,, +953- Exanple 2 Preparation
of 1+ et TSt o PRy (S RO S azor o 14, 3- bl
pyri dazi ftrBhivkdmdehAagmi2i Rido[4,phgnayatdylpipplap@razi n- 2-one 0

.............. N.,..---) yN,, o 5 DIPEA (15.27 nL, 87.69 mmol) was added to
2-(4-{1- [y;lg}_phenoxy)propyl]plperazme-1-carboxylate (3.66 g, 45%).

trifl g j b } .- G- Wl i r4 e} | henox
) et hyt CRRAMR oo sl EDICISRY Pt o3 Y3 EALIAY S-4fl B RS nfia| T OMen O
(CAS 597@22(;11q2r{ﬂm)83cﬁf (4H, rﬁﬁﬁim (mfl’_lﬁhl)), 3.99 (J!‘IﬂtI,B_CWtrﬂzH, d)[b@&‘(@ﬁ%]ﬂ%ﬂ{ig sol uti on
t t 11 r aur . reaction mixture was cooled to room
}tNgrsreria'[ [qﬁé’, ‘?)aﬁs(’ét(b%o&é)ﬂi%): 5I1i[M§,H foevaporated to dryness and then

bt Pur & PRl o R R S tro R B Tty arched
Wi th et hetriflugriomeglyl) (8,2 4Ttréazobd[4,3-Mpgridazineed in ether (100 nmL) for 4 hours
(it orGrtyry Yoot RsRiy by L rPbBharoB Ry A bl
10 b]pyridazin-6-yl]piperazin-1-yl } phenoxy)propyl]piperazine-1-carboxylate (1.8 g, 3.05
mmol) in DCM (10 mL). The resulting solution was stirred at ambient temperature for 1
hour then added to an SCX column. The desired product was cluted from the column using
2M ammonia in methanol, the solvents were evaporated and the resulting gum triturated
with ether to give 6-{4-[4-(3-piperazin-1-ylpropoxy)phenyl]piperazin-1-yl}-3-
15 (trifluoromethyl)[1,2,4]triazolo[4,3-b]pyridazine (1.380 g, 92%) as a solid.
IH NMR (399.9 MHz, CDCI13) ¢ 1.95 (2H, m), 2.40 - 2.52 (6H, m), 2.90 (4H, m), 3.21
(4H, m), 3.78 (4H, m), 3.98 (2H, t), 6.87 (2H, d), 6.93 (2H, d), 7.11 (1H, d), 7.96 (1H, d);
m/z =491 [M+H]+.
Example 1.2
20  Large scale preparation of 6-(4-{4-[3-(4-acetylpiperazin-1-

vlpropoxvlphenvlipiperazin-1-vl)-3-(trifluoromethvl)|1.2.4]triazolo[4.3-b]pvridazine

N-Acetylpiperazine (27.3 g, 212.74 mmol) was added to a stirred solution of 3-(4-{1-[3-
(trifluoromethyl)[1,2,4]triazolo[4,3-b]pyridazin-6-yl]|piperazin-4-yl } phenoxy)propyl
methanesulfonate (88.73 g, 177.28 mmol) and DIPEA (35.2 mL, 212.74 mmol) in DMF

25 (444 mL). The mixture was heated to 100°C for 3.5 hours. A further portion of N-
acetylpiperazine (1.136 g, 8.86 mmol) was added and the mixture was heated for a further
60 minutes. The mixture was concentrated to approximately half the volume and ethyl
acetate (887 mL) was added. The resultant orange solution was washed with water (887
mL). The combined aqueous phases were further extracted with ethyl acetate (2 x 887 mL),

30 the aqueous was basified with 2M NaOH to pHS, then extracted with ethyl acetate (2 x 887
mL). All organic phases were combined and washed with 0.2M NaOH in brine (887 mL),



15yl } phenoxy) et hyl ] pi perazi n-2-one (10.08 g, 68.5% as a solid. 1H NWMR
(399.9 MHz, CDC13) 6 1.76 (2H, m, 2.00 (2H, m, 2.75 - 2.87 (5H, m, 2.95
(3H, s), wobhiBH22m), 3.28 (2H, s), 3.34 (2H, t), 4.09PC2HgGB20Y0/0547587 ( 2H,

, 6.86 (2H, d), 7.11 -7.14 (3H, m, 7.92 (1H, d); mz = 504 [MH +. 20The
2-(4-{1-[3-(trifluoromethyl)[1,2,4]triagol o[ 4, 3-b] pyri dazi n-6-yl ] pi peridin-
4- vyl }phenoxy) et hyl nethanesul fonate used as starting material was prepared
as follows:- WD 2010/ 131022PCT/ GB2010/ 050750 -54- Preparation of benzyl
4- (trifluoronethylsul fonyloxy)-5,6-di hydropyridine-1(2H)- carboxyl ate

Tre (300 B STREY aiug TERRE uB uri]ﬁe? RlrreR 200 it ﬁ{ﬁ@%\% fﬁfe rgm'l)M in
THF) (41%n£]{1ﬁ<7ap%i]’ate(? g a%fo%rgb# Cridl % u%y d&a$ %l‘fg\%sﬁ%ir %ng

ni trogen NG xedr & Wa Ut ¥ tthena

sol ut i on vafs purified by flash silica chrornatography, elution gradient 10 to 30% MeOH n EtOAc
1,1,1-trifluoro-N phenyl - N(tr| fl uororreéé%l sul f onyl ) net hanesul f onam de (142
g, 398. 68 URHBRYLIoNR WPHFSVEBDB LY diasssadeiardi BRSO vl avhidy Wesdpwificd hour .

The resuly r@&yﬁhlﬁké{fo‘ﬁﬁ‘@ﬁﬁéiﬂ (765mat ¢ Z@& 60(%1 ﬁpgﬂ %{g pelg&Jaﬁﬂ @l | oned to

warmto r enperature and stirre ction 10 m xture

was quen(yh)@d)pm(y]phamlNaﬁztﬂaz(lﬂﬂeylm@)(mfrmma&w)Bl JtlteazmbpdBailpgridaachet he
organic | washed th OH (360 nL). The sol vent was evapor at ed,
Chen t he (b8 EdOLWAe P eéi%”Y'é%Fvé‘al\j}anﬁSa@t hyl ether (1500 mL) and the
sol uti on 1yaqhadagot ivieet BMVSAR0) Stk - T (QHgﬁf)' £od BMErs) e @H, ed2aker

MySOH4, flltered and evaporated to afford benz

4 (trifl (arotel. 4413)/(2s}h|t)‘ (3nl>7l 6Ky 538 d|4l4)(dHomy,r3 34 neJ1(PH)mE S PRy, gt e (124

. 00 o Oy Ot bl 45 P R e M S b St T on ot
benzyl 4-1(td -3bpady logyghﬂﬁt&%ﬁreﬁhyﬁfﬂﬁ h}tﬁé?&[ﬂ@b]@%é&z@ﬂbﬁ@ﬁﬂk@éﬁﬂ -at e Sodi um

carbonate (96 ¢ 79 mmol ) was ad benzyl 4-
20(trifl wd)}rpchﬁ@qmprgmlfr@ﬁm@wlfm@t@sad Y BFAGBG MRPTHd WRE @ngateéiras deavete (123.1

303.2
R R R A e R i e S S
bubbl ed vi-ylhphenbl ogen for 10 minutes then
1,1 -bis(di Ehenyl phosphi_no) f err ocenedi chl or opal | adi um( (5.49 ¢

mol ) SwaP BEALE arla StOﬁé7rr@§€D|a8ﬁin1rﬁ45&YGFOé‘YRE\"‘§1YHE%I’FE?G1n§t(I6@é@ p ok I%m%ﬂ} then
cool ed t%ﬁég&i L eRES %1%&% of@%l&%@ ﬁlﬂﬂomd%WIf[lv@ﬁ]tﬂhéo%ﬁ@ with DOM (2

L) and was wat er e aqueous was Was re-extracted with
DCM (1 L)b,]p§tridan1nb K(dotmneﬂ)asrr&dcrwe@amﬂvtmawhr €hevashya, W)Zt R5eBt(ds.dteed3bd4 ne (500

m.), dried oyer evapor at ed .t roduct. The
Cr e pr GUGY TR s 5 i S PRt aRPdeR et Shu/Or of QURBR-gr adi ent
10 to 30%LEtPRRIrE Wal SQIEXRRIC ﬁh&?&é&@ﬁr&&{‘foadpgfd}%nﬁtlé § B0dgsi red product

were evaporated to dryness then triturated with | sohexane, filtered and WO

2010/ 231 (22PETHEBIVADMS 07G vates 611 2dmlekivers adfddyedudnsially, with rapid stirring,

4- (4- hyd h 1) +5, 6-di d 1 6 66. 49
2o a ool A RAGRRAGY 335! BHE RSB e T e eGRt BR AR 4&Ged o O
4.05 (2HwaRr. (225 &d., 6 20l), @nied on 1919 s{nidﬂ ford0 méhutes, thehldried under 2Bcuudiat 51))’(2 7.32

- 7.40 (5H, n'),945 (1H, s) 10 5 [M+H]
overnight to give 4-{4-[3- (trlﬂuorornethyl)[l 2,4]triazolo[4,3-b]pyridazin-6-yl Jpiperazin-1-

yl}phenol (121.2 g, 99%).
25 1HNMR (399.9 MHz, DMSO-d¢) 6 3.11 (4H, t), 3.74 (4H, t), 6.67 - 6.71 (2H, m), 6.84 -
6.88 (2H, m), 7.68 (1H, d), 8.29 (1H, d), 8.91 (1H, s); m/z = 365 [M+H]+.

Preparation of 3-(4-{1-[3-(trifluoromethyl)[1,2,4|triazolo[4,3-b]pyridazin-6-
vl]piperazin-4-yl}phenoxy)propan-1-ol
30 Potassium hydroxide (26.0 g, 464.07 mmol) was added in one portion to a stirred solution

of 4-{4-[3-(trifluoromethyl)[1,2,4]triazolo[4,3-b]pyridazin-6-yl]piperazin-1-yl } phenol



Preparati on of 4-(piperidin-4-yl)phenol Benzyl

4- (4- hydr oxyphenyl) -5, 6-di hydr opyri di ne- 1( 2H) - car boxyl ate (37.7 g, 121.86
nmol ) anowb%pelsi@di um on carbon (7.6 g, 3.57 nmol) i n WETIGH2010/05880 )
were stirred under an atnosphere of hydrogen at 5 bar and 25C for 2 hours.
The catal yst was renoved 10 by filtratigo, washed with MeOH and the

sol vents evaporated. The crude material was triturated with diethyl ether,
then the desired product collected by filtration and dried under vacuumto
afford 4- (pi peri di n-4-yl) phenol (20 36 g, 4% as a solid. 1H NI\/R (399 9

H 1
5 62 (ZH% %6% o35 “{“?&5 n&)di(?n; (%Sd aH‘}bngrES t%pe(raf Hérﬁ‘%t%re Waﬁ%?afeMH] "
15Pr epar a$ AT, Qf-bromOErolpan 1-0l (27.0 rnL 309 38 rnrnol was added dropwise, and the

41143(tr|fluororret ) 12 tr|azolo[4 ] pyri dazi n- 6- I]plperldln-
4-yl | phergiu taftpehrtleasvaz @7—%9 G oAU Vs S alitieavepcooled {0 foom

6- chl d
O I 0 PPl 528 by o
4- (pi per i(di2v-ALy vprheldod al((Qﬂie biphgsic hdietuZB8wasrslirjedi for Z@BiﬁltésZCFﬁe [’ds)lltmihe
resulting solution was sti rr or, 1 hour. The reaction m ﬁﬁ ure was

cool ed t BT5HYIRS WapHeHLetsH By fi fﬁ@wnev’agﬁfiéﬁléhwﬁtsf @39 ﬁ’é%)sanérf’éflyrl acs&edxed in
DCM (1 L)y ain d%f%&u‘&ﬁtﬁrso(@fd{f 4jholu%is tofeﬁstartg@éfgrﬁ té,g offashed
rine (50 , th ter d and

W th saturated dried over
evapor at élﬂhetsoluafzvfas)std‘r@fluwdlyrbracmlatcl(564'l'mé) farddemput@dwoﬂetmds btyrfiltratrcat aad Wi t h
ether to

25(trifl for&%ﬁa%"f‘[’ ?tséﬂ CriPn2bhgstogiyg S #itdddT n- 6-yiI | pi peri di n- 4-yI I phen

| 6 X
2 8(73](62 ¥ (Q%u%ﬂo&etﬁ-ﬁ)[@ﬁsﬂ'tﬂQOIOWS Jﬂ?@rﬁcﬁgﬁ @yl']@'%er(aghmg ﬁhen@) g)p%aﬁzﬂ'bl n')7 05

(2H, d), araﬁsff(wkﬂte@)lld(gg‘;zzrg(&éf%)d) 9.15 (1H, s); mz 364 [M+H]+ WD

L e T TR

yl ] pi per i3dis4r, y)l Bph@mx&)ﬂmampls) /6 si0l 4187 (H,ah), 6199y |£ITR2ERMONES ¢11,18. 18
206. 42 mmlz was added dropwi se to a stirred suspension

gf 4- {1-DRL IR, Idllr»o@eﬁ?rel“ﬁ%l[ tHID, 4] triazol o[ 4, 3 -

5b d | t

oot bokat refitpphltsfetids ol R - sl SRRk BNE PDLESSLUT

rr:‘lnut es lr;]zm]qbq:emnhrcbgl@phen't}hy)prepyllrhei{llgnuwltoua& was stirred at 80C for 20
T t t t t

e o G ol S . A SRR Bl

vat er (5%9dé’ﬂ-dro?&)f§e§@5%s%ﬁs%rp6f ﬁgﬁtd £? t?i'ﬂlloro Jgf[gém]ﬁlaké‘i}ﬁf 3was 10 dried

over MgSO4 red and evapor at afford cr roduct. The crude
product \disyrplarzinfG- Elc]plbslrailln&bprl}phetnow)pccmaorﬂaolo@f)&ﬁrgy?.S@B%mrmﬂ) grdadi ent 70 to

%0(0%)2% O ethPa SR SOIIAL, 36 M2l BEMNTT S SY TR Gef Sudpd BoJight o' ve

(trifl uorQambmyto §°C \?fas‘l]Hséﬂv@é ThekduRmBIbpyin Sddidir @aé/itirfddff@f bl imAcydt! phenox
y) et hanoIOié12 04 g, 71.6% as a solid. 151H NWR (399.9 Miz, DMSO-d6) 6 1.67

(2H, m 8@’2@@4@ 33l 2V38 ﬁd@@thmph@lcmlx@zﬁwaﬁftmqi fog S(raiRptenynd $egs (24,
t), 4 41 (aﬁes s%}arated %ﬁ ﬁ‘] gfhase ngs W(ls%led leh 507 % sz%ul(a%eq brgrge (423 gl(i) 'Ei d).

8.24 ( 1HP
the brine wash back- extracted with DCM (433 mL). The combined organic phases were

25 dried over MgSQy, filtered and evaporated to afford 150 g of crude product. The crude

product was purified by flash silica chromatography, eluting with EtOAc. Pure fractions
were evaporated to dryness to afford 3-(4-{1-[3-(trifluoromethyl)[1,2,4]triazolo[4,3-
b]pyridazin-6-yl]piperazin-4-yl } phenoxy)propyl methanesulfonate (97 g, 76%) as a pale

yellow solid.



Preparation of
2-(4-1143-(trifluoronethyl)[1, 2,4]triazol o[ 4, 3-b] pyri dazi n- 6-

yl ] pi periwonrety/pid2phenoxy) et hyl net hanesul fonate 20 A s®CutdRn100f50750

met hanesul fonyl chloride (2.74 n., 35.46 mmol) in DCM (40 nlL) was added
dropwi se to a stirred sol ution of _51-

2-(4-{143-(trifluoronethyl)[1, 2, 4]tr|azolo[4 3-

b] pyri dazi n- 6-yl ] pi peri di n- 4- yIIphenoxy)ethanoI (12.04 g, 29.55 nmol) and
triethylamne (8.24 nL, 59.11 nmmol) in DCM (120 nlL) cooled to OC under

vermed t &1 SSHE PERMER E DS i T 2 Ros T O tha 2P ntr 2 e
reacti on tfIoURH, v)ez$4§i(1mltt¢ds 849 16’18@@{41 (10 8.971.)6.92(20H, washed (Witd, wayer (250
m.) and sat urated brlne+&é0 . The organic |layer was dried over MySO4,
filtered(Hddewdporal &M glve

2-(4-{1- [Ry l,uoronmet hyl )[ 1, 2, 4] triazol of 4, 3-
b]pyrldazrnggiyiﬁplper|d|n 4- yIIphenoxy)ethyI met hanesul fonate (14.32 g,
1009 sas Prepaaition ofwmzm{el(a&l:@ﬂzﬂﬁﬁiﬂmﬂ%ﬂ@ﬁ&%heﬁm}pwrmmﬁ%r 9 Mz,
CDC13) 6 1 70 (2H . , 3.00 - 3.08 (5H, m,

: ilu Les ) 2H, d), 7.04 - 7.10 (3H,
m, 7. 86 (1H B of

4] 2- (4-{4- hy&?%i(y?g - OVY&? rﬁif%MJ%Orn o é Epéﬁ?qhgﬁit(?.ag?‘gﬁ%ﬁé[r%ﬂg} bl
pyrlda2|n&@nybkyphpedhﬂp@aﬁnyjwpﬁdndkyy@nhm&DEnzﬁhmhmhﬂ#ﬁéﬂazmmmﬁwone 0

(tri fllouor(@ﬁ@%t)h@){gahﬂe shurfib$ Mewmhé63(4t{]4r{sr(u%sﬂ_yrpq&ryﬂlmL peridin-4-ol (300

0.79 mmol), - (2- hydr oxyet h erazin-2-one (188 ng, 1.19
mol ) andl)prqpphe]pp (pkhemrme 1¢9)-3- (ﬁ'gfluoxormethmﬁl,£4]tmazvkﬁ4(@]n}:r)daZMer

ni t rogen. suI solutlon tirred.at anblen ure for 16
nour ot nao et B8 &SRS bk B RE e e B IP B SEREEMY F ea by
flash si Idn(galachlrawfﬁat g aapiaywuﬁIauﬁagneu@ﬂaedlaﬁ@bp&GXMtélLQQﬁﬁ Efﬁr%ﬁhah@l i sohexane
then 0 to 5% MeOH in DCM Pure fractions were evaporated to dryness to give
a gum 15WkPten tilasaqgerustreetbenahior pthulapetnte wayaddeds thevislgvasghersapked tigbtly ect ed

2 (2 (- OO o8 b B et atn T AT 90T SIS P T 8 - -
yl)plperdﬂmmﬂ&1&&&pheaquk@t@@hﬁd&mmﬁﬂhMbﬁh@énazwarﬂﬂbﬁﬁhﬁﬁﬁﬁmngbdﬂﬁﬁa as a
solid. it was analysed by XRPD and DSC. All material produced in these slurries remained as

Form A.

6-(4-{4-[3-(4-acetylpiperazin-1-yl)propoxy]phenyl}piperazin-1-yl)-3-
20 (trifluoromethyl)[1,2,4]triazolo[4,3-b]pyridazine Form A is characterised by providing at

least one of the following 26 values measured using CuKa radiation: 17.0 and 8.0° and by

providing an X-ray powder diffraction pattern, substantially as shown in Figure A. The ten

most prominent peaks are shown in Table A:

Table A

25 Ten most Prominent X-Ray Powder Diffraction peaks for 6-(4-{4-[3-(4-acetylpiperazin-1-

vl)propoxvy]phenvyl}piperazin-1-y)-3-(trifluoromethyl)[ 1.2.41triazolo[4.3-b]pyridazine

30



1H NWR (399.9 MHz, CDC13) 6 1.87 (2H m,

(3H,

s), 3.21 (2H,

6. 84 (2Hwoepon3o@2(1H, d),

[ MH1-1] +.
mat eri al

s), 3.27 (

2H, t),

2- Br

added to 1-nethyl pi perazin-2-one (1.80 g,

carbonate (6.54 g,
stirred at 65C for

- 58- filigreg

pr oduct

47.31 mmol
16 hours.

)

3.52 (2H,
207.33 (2H, d),

noet hanol

in THE (20 ni).

2.06 (2H,
n,

4.
7.85 (1H, dPCTMER2010/(BEG0
The 4-(2-hydroxyet hyl)-1- et hyl pi perazi n-2-one used as starting

was prepared as follows: - (5.

m, 2.79 (4H, m, 2.
03 - 4.09 (4H, m,

88

60 nL, 78.85 mmol) was

2515. 77 mol ) and pot assi um

The r

esulting m xture was

The m xture was cooled to room tenperature,

and the sol vents evaporated to give crude product.
rified by flash silica chromatography,

The crude
elution gradient 0 to

8% MeOH in DCM Pure fractions were evaporated to dryness to give

4-(2-hydroxyethy|)-1Aﬂﬁﬁ@zjp|perazrn-2-one HelB{® 9. ] 75.0% . 51H NWR (399.9
MHz, CDC13) 6 2.55 t), 2. Thtepdity %) 2.90 (3H, §), 3.15 (2H, s), 3.28
(2H, t), 3.60 (2H, tThﬁhéZG) Intensity

4- ( 4- hydr oxypheny 1p—t=3=ftrftdvorarnethyi+12,41t++azol o[ 4, 3-b] pyri dazi n-6
- yl]piperidin-4-0| ué@ggis startymﬂfnaterral S prepared as follows: -
Preparati on of benzyl 798> 415 Vs

444- (benzyl oxy) phenyl] - 4- hydrioxypi peri di me- 1- carboxy| ate 10n-Butyl it hi um
(1.6Min hexane, 4_2. 91&ﬂ0410' 18 Ad6l ) was added dropwi se to 1-
(benzyloxy)-4-bron ““““““ 0+ 38—+met—CAS| 6793-92-6) in THF (367
m) at - 78C over %?PLE of ﬁ%ﬁutes under¥®ni trogen. The resul ting

sol ution was stirred @775778.,T0r3é7h0ur then penzyl

4- oxopi peridi ne-1-carboxylate (20 g, 85.74 mmol) in THF (122 m) was added
dropwi se. The resultiaQOﬁﬁxtLre m@&7stirred atvs-78C for 10 minutes, 15 then
allowed to warmto O gup .uruz and—st++r+red—+or—16 hours. The reaction
m xt ure was evaporateg ?6 dryness Zﬁd quenched™wi t h sat urat ed ammoni um
chloride (50 nl), [herg4fzen extrastgd wi {h ECOAC (50D nl). The organic

| ayer was dried over MgSOA4, fliltered and|evaporated to afford crude
product. The crude|l pr2dat? was pu@ﬁﬂied by flash sil{ca chronmatography,
elution gradient 1te 1““%,Etunu —sehexane—Pure—fractions were
20evaporated to dryneé% g% fif ord %ﬁude product. The|crude product was

further purified b
MeOH in DCM Pure

a gum 1H N
(2H, M, 3.71

(12H, m ;yd
4-(4- hydroxyphenyl

(benzyl o
in MeOH

%rs H P stidnt

fractions

ZtrifluBogndiiii ‘2 4]!?1’21%@1@[

) pi perid
e

YRlsRERN

ca chromat ogr aphy,

el ut

ion gradient 0 to 3%

re evaporated to dryness to afford benzyl
444- (benzyl oxy) phenyljtrohighydr oxypi peri di ne- 1car boxyl ate (13.49 g, 30.1% as

r|d

/ﬁ%ﬁaﬁ

e R

zine Form A showed a sin le therrnal
| | adi um on car bon

ol ) wasverdddth mptt;gtnazy&@az@ and a peak at 163.92°C corresponding to

hen¥5]?§gg%

327
n-17 .39

% 23
the rnelt of Form

32.31 nmol)

| a 13. 49 g,
ur' eé3 %2425)@( A ge'lggperac%mlt enperature for

20 hour s yipetpox fipheby1 plipaaahar ﬁ)gt(u’rﬂﬁdﬁ@getmyl)mhmrtﬁ%rd[mr3 -BTpydlidizenas
filtered and evaporated to afford crude

10

at about 163.92°C.

Form A is a moderate melting solid with an onset of melting at about 162.02°C and a peak



product. The crude material was triturated with DCM (100 nL) and MeOH (50

m) to -59- give a solid which was collected by filtration and dried under

vacuum t owQi2o®/B124- hydr oxyphenyl ) pi peri di n-4-ol (4. 16 PgT/GR0680450750H NVR

(399.9 Mz, DVMsO-d6) 6 1.50 (2H, m, 1.73 (2H, m, 2.70 (2H, mM, 2.90 (2H,

m, 4.52 (1H, s), 6.69 (2H, m, 7.25 (Z4. M, 9.21 (1H, s); mz = 192

[ MH +. 5Preparation of

4- (4- hydr oxyphenyl)-143-(trifluoromethyl)[1,2,4]triazol of 4, 3-

1Apyri dazi n-6-yl ] pi peridin-4-ol DI PEA(L1l.174 n, 6.74 mvol) was added to

6- chl or o-ﬁ- ﬁ t r%i zl uoronmethyl)- [1,2,4]triazol o[ 4, 3-b] pyri dazi ne (obtained as

descri be atsh. Chem 1972, 103, 1591) (1 g, 4.49 mol) and

4- (4- hydm&yﬁaﬁwlo}mm@twvuunﬂml [$QurHhforgmeth\3¥ 1 MMiriazob[48DVF (10 ni).

The resul ting solution was, stlrred at 80C for 1 hour. The reaction mxture
bipyrids flliE eAbhvlipiperazing2@n9ness. The resi dues

were triturated vmth vvat a@%rﬁkgltlng solid collected by filtration,
Wedi by

ther ,then dried under vacuumto

afford 4-(4-hydro N

(trlfluororrethyl) 1,7 I'ri azol o[ 4, b]Byridazi n- 6-yl ] pi peridin-4-ol (1.680
g, 99% as olid/ 1H NWR (399.9 , DMSO-d6) 6 1.72 (2H, m, 1.95 (2H,
m, 3.42 ( H/ .17 (2H, m, 5.01 (1H, s), 6.70 (2H d), 7.28 (2H, d),

7.65 (1H, 8. 23 (1H, d), 9.20 (1H, s); mz = 380 [ MH +. Exanple 4
20Pr epar a\ i N of 1-nmethyl-442-(44443-(trifluoromethyl) 1,2, 41triazol o 4, 3-
bl pyri daziN’r-'é yl | p| perazin-1-yll phenoxy) et hyl | pi per azi n- 2 one 0

........ - LF; .Th Lii.N"

2-(4-{4-[3-(Trifl t 1,2,4]t | o[ 4,3-b d 6- V| ]
I (yléphmﬁé'éaﬁﬂﬁ@@%@%ﬂmﬁ@é'%& 15 e 2t 6yt piperazin

and- soli § *fﬁﬁéﬁaﬁ@q%“]‘rﬁ%@géwaglﬁ-@gﬁéés%ﬁhde BT o) “and

seal ed i mh@hacpalfomatsa(14. 10 gh29. 23’ hmal)eamt 1mth@phﬁﬂh@doﬁ@(dﬂ5@§97mpon7 hour in
;Bio;nlgig%éﬁ;zgﬁ%&r@p%gm O reor%g?ll%lggyo?{lt?otnugvgs stlrred at Y\%OC for 1
hour. The reaction mixture was cooled to room temperature, absorbed onto silica,

10 evaporated to dryness and then purified by flash silica chromatography, elution gradient 0
to 3% MeOH in DCM. Pure fractions were evaporated and the resulting gum was
scratched with ether until solid. The solid was stirred in ether (100 mL) for 4 hours then
collected by filtration and dried to give 1-methyl-4-[2-(4-{1-[3-
(trifluoromethyl)[1,2,4]triazolo[4,3-b]pyridazin-6-yl]piperidin-4-

15 yl}phenoxy)ethyl]piperazin-2-one (10.08 g, 68.5%) as a solid.

IH NMR (399.9 MHz, CDC13) ¢ 1.76 (2H, m), 2.00 (2H, m), 2.75 - 2.87 (5H, m), 2.95
(3H, s), 3.11 (2H, m), 3.28 (2H, s), 3.34 (2H, t), 4.09 (2H, t), 4.37 (2H, m), 6.86 (2H, d),
7.11-7.14 3H, m), 7.92 (1H, d); m/z = 504 [M+H]+.

20 The 2-(4-{1-[3-(trifluoromethyl)[ 1,2,4]triazolo[4,3-b]pyridazin-6-yl]piperidin-4-

yl}phenoxy)ethyl methanesulfonate used as starting material was prepared as follows:-



-60- reaction m xture was absorbed on to silica, evaporated and purified by
flash silica chronmatography, elution gradient O to 5% MeOH in DCM Pure
fracti onswoenw/Bvaporated to dryness to afford a gum wrCTIGB2AR/ASHTSDher
purified by ion exchange chromat ography using an SCX columm, eluting from
the colum with 2M ammoni a/ MeOH. Furth? S purification by flash silica
chromat ography, elution gradient 0 to 5% MeOH i n DCM gave

1-met hy1- 442- (4-{443-(trifluoronethyl)[1, 2, 4]triazol o[ 4, 3-b] pyri dazi n-6-yl]
pi perazin- 1y| I phenoxy) et hyl ] pi perazin-2-one (44.0 ng, 14.149% as a solid.

1H NVR 5 , 3.22
(2H, s)( a{‘QPI "fggczyi)“ﬁ“ﬁﬂﬂ"“ﬁréﬁy'&“ ‘l“y?‘é’ff{% 51(*‘33‘1“‘8’%%8"? “eg}?ﬁ% 86 (2H,
d), 7. osce,mxy;b)te 7.89 (1H, 10d); mz = 505 [Mr1-1]+. The _
2-(4-{4-]3- (trlfl uoromet hyl )[1, 2, 41][tr| azol o% 3-b] %/I‘I dazi n- 6- erazi n-
1- yl | pheheslyer ehhenaydhernsarisieat-earhendata §3%3 At f ﬁdoﬂﬁmeI)IlaII{W]aéOgr epar ed
foll
5 (4 100 T FTRAER LR fiiym hisGrimethylgispapids (M in THF) (418 mL 417.67
yl ] pi per azmob lat -y7|8t’(D,hﬁ7IGﬂa(yétﬁtdﬂc&fnlolhoﬁﬁméranﬂﬂ@nl ThodSalying htixtnye was @imeldogous

net hod to Exanpl e re rat n of rt mat erials, starting from 4-
{4-13-(t raffISUém MWQITS% @%%q w%pz%fs loﬁ-t% I?I‘]'TBS}IHPHI%@I o

yl ] pi per aaiﬂﬁoIorﬂéthﬁF@ﬁeg fﬁ{%ﬁ{aﬁbéﬁ%nﬁﬁufé%@f %%gé.@gr}nﬁégqp hﬁFl(ﬁa ﬂ)%r at ion

of starting materia H NWR (399.9 Mz, O 6°3.18 (4H m,
(2H, m), aBd&bdrogwise Imjv¢r Bp@®d(oZH, hopOtThe rdSU&Olg(rmbtturt:)was 6ti8¥d (ltZ-F‘IS @jar 39 96

2 a- Laagipen i il P TS toprt bbb 4D ST B AG P RS e rearion

yl']pi per agikfird wit §RICRQKYHELIWNOBt @50 8TY! frae ﬁ’éy%rsA/V&@ Iségdraed #fd the
met hanesul fonyl chloride (0.195 ni, 2. 52 mol m.) was added

dr opwi se oggang: 1§B’¢TrWEt§dN€§h @fﬁ@ZMN@QH (360 rnL) "I)he solvent was evaporated then the
2-(4-{4-] trifluo I 4

25b] pyr i &%Szluur? B2 1“F]Gﬂsso VF%z. grill[e%y??tﬁlrh(renox ggﬁ%ﬁl& SopieR g he LVt WAl ) and
triethyl gp00@L).0ThS8drgahic lélyeitgzaﬁrﬁﬁbd ovdd 1\@@@4 ]fﬁtefﬁd)atﬁcb&bﬁdaﬁe@ t@&Frerader
nitrogen. The resulting solution was stirred at OC for 15 m nutes then

war ned t cbe%d Artehynsemethysuldonylety) i Gdibydiopyridige t pdi)-amberyhaie €24 grhe

reactj.on g >5tg|r was diluted with DCM (20 ni), and washed with water (25
m.) and saturated brine (25 nmL). The organic |ayer was dried over MgSHA,
30fi |t erddl MR SgapoMaize DMSO-atbh d2di3aeHdm) 3.6 @H, m)THO6C2 Hdm) . bBl(2EE, was

b Pur B GTORD: baf S1TTBE evaporated to drynase to give o
2 (4 (& g PR i 2 BBk e 2 -

-yl | phenoxy) et hyl neth | ffonat 1IH N
DVBO- d6) SedBuin2Carbditdte (9,2, 30239 (Bhyl) s/)as adiieﬂ@o bdnat,ylép) 4.20 (2H, m, 4.51

(52I[-IM+n) ]+, (tr gg@ﬁg&l)\{{d&l@ﬂg&é&%% d.llh}#fopyrl(gne (la_F'I) ca}Boxyla%e (1(2} H I'g, CRB 2%” z = 487
1-cycl Opfn%bﬂiaﬂd Barylifnd fn tfowmé hHIQT B h3'j3)591m§10‘11)]1hra| rﬁl&ﬁir@of&oﬁane bl

pyri dazi n-6-yl| piperazin- ﬁ/ Ehenoxy) et hyI I erazi n- 2- one
0 (1000, mL) and water (26 mL). The resulting mixture was ubbled w1th nitrogen for 10

minutes then 1,1'-bis(diphenylphosphino)ferrocenedichloropalladium(lIl) (5.49 g, 7.58
mmol) was added and the reaction mixture was heated at 80°C for 1 hour, then cooled to
25 room temperature. The reaction mixture was diluted with DCM (2 L) and washed with
water (2 L). The aqueous washing was re-extracted with DCM (1 L), then the combined
organics were washed with saturated brine (500 mL), dried over MgSO4, filtered and
evaporated to afford crude product. The crude product was purified by flash silica

chromatography, elution gradient 10 to 30% EtOAc in isohexane. Fractions containing the

30 desired product were evaporated to dryness then triturated with isohexane, filtered and



o 101-Cycl opropyl pi perazin-2-one (144 ng, 1.03 nml) was added to
2-(4-{443-

(trifluorwoebtwi3)(22, 2, 4]tri azol o[ 4, 3-b] pyri dazi n- 6-yl ]| pipp&ErGR2010/0507%8D | phenox
y) et hyl met hanesul fonate (obtained as described in Exanple 4, preparation
of starting materials) (100 ng, 0.21 nmgal) and DI PEA (0.072 ni, 0.41 nmmol)
in THF (2 n.). The resulting m xture was stirred at 65C for 16 hours then
NVP (0.5 nlL) was added and stirring 15continued at 65C for a further 8
hours. The solvents were evaporated to give crude product, which was

G ca (R BRERTRAT gyl bRy SR hERiEalHoRy SR 624 b es

of water g(s@n%';}laglh@ghdl% ammnl a) and MeCN as el uents. Fr actions containing

t he desired conmpound were evaporated to dryness to giv
1- cycl opr WM&@9<94W{¢4@MSO -d6) 6 2.44 (2H, m), 3.61 (2H, m), 4. 05 (2H, m), 5.12 (2H,

20(trifl )‘éggscelﬁ 1?1{5?)[&7? tc@' 730{ %%)37 ?ip 4'0‘@111' 1%)5}2(5! Q@i %H%Rﬁs%g °

yl | pheno bera as’a’’so

MHz, @Dclw}mo 67(2H rr) 081(2H m, 272(1H m, 2.81 (4H, m, 3.22

(4H, m, 3.27 - 3.3 (4H, ), 4.07 (2H, n), 6.86 - 6.94 (4H,
, 7.11K EPP”&PH 0f4dBII{eI}4mﬂ)yl)Hhe£01— 531 [ MF1-1]+ WO

2010/ 131 @B%Qﬂ. é\m f

1-cycl op?%r%)lgﬁ 9{,%%9&59 tr| maﬁ‘%@ }Brf%ﬂ%&gfa’t&qj;?o (%2%'263- bl

pyri dazi maelylahd fj%;mdlladluum@h 9drbquh(§rﬁ)g,;8) Bt ltnmdl) ipinpzthamwi (38R-rohewere stirred

2 T oA AR kst R o B30 Tt DU ST P By e 5 "

pr epagat ipQilRhtict Wa‘éhe@gm'ﬁﬁm@}ﬁhﬂ thé %&Qeﬁfg eve%o?a?ed”m{e) orude material was

1-cycl opr opyl pi perazi n-2-one (62.4 0.44 mol) and DI PEA (0.194 niL, 1.11
mol ) wertstugtedwith é@tlilm\ cthon then t:ht}ie@ﬁfd pﬁ@@lcé@plleﬁm by frirettowendelricd vaderThe
reacti on _was h at 150 | cro e reactor ioand

cool ed tga?%uglm % a(PlLP g’lnT'%gl)Plé%lgr{zO% (¥e and further 1-

cycl opr ogy RMTe (38 IMEEO D0 A645 TIE% (QH4fh)rmB$ ?{2}1!\/&15) adgedd, and. she@rsol ution
was stirred at 150C for a further hour, then cooled to roomtenperature.

The crudébk éé)ét(ZHnmm%&@lﬂ \%57 Qib@élr god- f&n(tlél shivea HRdMpdil'ti ed by flash
I t ti
SR, OB Y 8L WS AL i e Bl HhaHEM- i one

et her. Thieyl}gsamol i ng solid was collected by filtration and dried to give
1-1- cycI

{1-[3-(tH ?Ego(%é&é?ﬂﬁy%qgﬁ ] was8dpd jo0-8h I Gy (fridoram by pi peri di n4-yl 1 p

h | 99.9 ,
ng(i’x)’) gt[gzgﬂé@faﬁﬁﬁﬁ@ B]pémﬁﬁ‘ﬁné gfbtdﬂﬂad a%zf)é@crﬁ)%d% wnhgh Q%hekgl}'@% 103 5 61 '_VHZ

2.78 ( 6H,1589), (23 604, 412(H74 nimolBaIRil4 (pflbbrldn) 4 34)113@1((12{2'9 61 g, 110, Z0mRM), inn) , 6. 79
(2H 2Coi) ' ]}1\(7}12‘ '(9(850 1(1111)_" TE@ fele'tigg Séljli"i—i'bn Q)a's st?ljrezd at 8838 f(LrI\{H-lll_(qu-lff The reaction
mixture was cooled to room temperature, then evaporated to dryness and re-dissolved in
DCM (1 L) and washed with water (2 x 1 L). The organic layer was washed with saturated
brine (500 mL), then dried over MgSO4, filtered and evaporated to afford crude product.
The crude product was triturated with ether to afford 4-{1-[3-
25 (trifluoromethyl)[1,2,4]triazolo[4,3-b]pyridazin-6-yl]piperidin-4-yl} phenol (36.6 g, 91%)
as a solid.
1H NMR (399.9 MHz, DMSO-d6) ¢ 1.64 (2H, m), 1.87 (2H, m), 2.75 (1H, m), 3.09 (2H,
m), 4.40 (2H, m), 6.69 (2H, d), 7.05 (2H, d), 7.65 (1H, d), 8.24 (1H, d), 9.15 (1H, s); m/z =
364 [M+H]+.

30



-63- Exanple 7 Preparation of 4-methyl-142-(4-{443-(trifluoronethyl)
11,2,41 triazolo [4,3- bl pyridazin-6-yll piperazin- 1 -yllphenoxy)ethyll
pi per azi rw-2010¢131@22 IV 1 NNN ANe------ CF3 5 For neCuiaiBrd/a5875%
aqueous solution) (1 nL, 0.09 mml) was added to 14244- {443-
(trifluoromethyl)[1,2,4]triazol o[ 4, 3-b]ggyridazin-6-yl]piperazin-1-

yl I phenoxy) et hyl ] pi perazi n-2-one (44 ng, 0.09 mmol) and acetic acid (Sl ut,
0.09 mmol) in a mxture of THF (5 nL), DCM (5 nmL) and nethanol (1 nL). The
resulting mxture was stirred at anbient tenperature for 30 m nutes then

i xtur e JeEprago ) T Rushadropmeus AR B ERG 00 ot ea ana

t he resi duipsperriihl4aylt Sihowd Jefhamdl ur at ed ageous NaHCOB, diluted with water
(5 nm.) and purified by preparative HPLC (Waters, XBridge Prep C18 OBD

col um, 3ysalptireef cthydenprhaghongist(é9.18 2o20Gvid maidt mDMELPO gldevasaddethgl y pol ar
m Xt ures r t.alni i . Fractions
cont ai ni rﬁigépt e eassl(tl(rhce% S??%%ﬁg%ég%%gkﬁugg%ﬁ%%@ﬁ\] fzgi]a\fe%igoiiﬁf 0 give

4- met hy 1-blghzidadin-d-4¥Biperidin-4-yl } phenol (15 g, 41.28 mmol) and potassium carbonate (11.41

trifl thyl)[1,2. 4] triazol of4,3-b] pyridazin-6-yl]pi i n-1-

V11 phenosy Fs Ry ise S (037 ok 05 ony  stivg! G440 gnibies Bhcer DeetRd e300, 0

Mz,  CDCLa),j¢hhodmBLurk Hds sSor d%-8@3c(f%"§0 fidurs. STHelreb@tdn Mikturd wal b8kl g1 . 3. 56
(2H t), 3. 7353°79 (6H M, 413 (2H 1), 6.85 (2H ). 8. 92 (2H d), 7.11
(1H, d), rJdorfGer@rathie tyn concentrat&Dind dviitfdrwitiTEM (500 mL), and washed

1-[2-(4-{4-[3-(trifJuoro 1,2,4]triazol ol 4, 3- ri dazi n-6-yl ] pi peraz
o o st R STRAGL) b St R LB nE) Y b P P
prepafped @gd bobd MBSO4, filtddt alf RRP6@EUS altbrd @ldc llﬁﬁﬁlydt. The crude product was

3- 0X0-442-(4-1443-(trifluoronethyl)4l, 2,4]triazol o[ 4, 3-

b] pyr i dadurfied y flpshpehiesr¢hmomatptaphs rebutionearedientpiOped 80%iaONconispbrydngt e A
solutionof tert-butyl 3-oxopiperazine-1- ate (123 ng, 0.62 mmol) in
ToE (e e o RO P A BRI Ut o Pete (909

di sper si ggifludrdth&tRyIF|1,24 Jtrjazblof £3-Hpyrit@zin(b-SRpips@din-4-11 } ghdnok Hethapolunder

nitrogen. The resuoltlng m xture was stirred at anbient tenperature for 15
m nut es t(heft & Eohtl ponsdid- 2444443-

(1 LoorgE e 365 A rhsest k. R g g7 preno
of st art inmg3yat(2Hi al),s3). 95 @61 tndg.41Q2A Imyndod ) (1iH) t)I BB 7((2Hnt), 7vi&g2Hdded.6and t he
sofution y8s,"§34 02, a7k (Wi
Preparation of 2-(4-{1-[3-(trifluoromethyl)[1,2,4|triazolo[4,3-b]pyridazin-6-
vl]piperidin-4-yl}phenoxy)ethyl methanesulfonate
20 A solution of methanesulfonyl chloride (2.74 mL, 35.46 mmol) in DCM (40 mL) was
added dropwise to a stirred solution of 2-(4-{1-[3-(trifluoromethyl)[ 1,2,4]triazolo[4,3-
b]pyridazin-6-yl]piperidin-4-yl } phenoxy)ethanol (12.04 g, 29.55 mmol) and triethylamine
(8.24 mL, 59.11 mmol) in DCM (120 mL) cooled to 0°C under nitrogen. The resulting
solution was stirred at 0°C for 15 minutes then warmed to room temperature and stirred for
25 afurther 15 minutes. The reaction mixture was diluted with DCM (100 mL), and washed
with water (250 mL) and saturated brine (100 mL). The organic layer was dried over
MgSO04, filtered and evaporated to give 2-(4-{1-[3-(trifluoromethyl)[1,2,4]triazolo[4,3-
blpyridazin-6-yl]piperidin-4-yl } phenoxy)ethyl methanesulfonate (14.32 g, 100%) as a

solid.



10 hours. The reaction m xture was cooled to roomtenperature, quenched
with MeOH (0.5 nL) and the solvents evaporated to give crude product. The
crude prosocpiouaso2purified by flash silica chronat ograpirgT/GH20t0/0s0759r adi ent
0 to 2% MeOH in DCM Fractions containing the desired product were
evaporated to dryness to give tert-butyy 3-0xo-4-[2-(4-
{4-[3-(trif|uoronethyl)-[1,2,4]triazolo[4,3-b]pyridazin-6-y|]piperazin-1
15y|Iphenoxy)ethyl]piperazine -carboxylate (86 ng, 35% as a solid. niz
591 [ M+H +. Preparation of

y1 1t per TN IBRRRREEL Xk So St Ab el e Y LIRS - adea 1o

tert-but X5H3m9>€|01-74(-2E12n()44 30428310, i 49 (aer, efyes.BY (JH, d), 7.04 - 7.10 (3H, m), 7.86

20[ 1, 2, 4]tr|azolo[4 3-b ri dazin-6-yl] pi perazin-1-yl | phenoxy) et yI]plperaz
i ne-1- cAaHdodly ez s 488 [170. 15 mol) in DCM (1 mL). The resulting sol ution
was stir&&%Q@_ugnblent tenperature for 30 mnutes then added to an SCX

col um. e product was eluted fromthe col um using 2M anmoni a/ MeOH
and the smbpmmn\mnqzquapamltreﬁz 1 Thgtriflugeoneilod) R MataploldBt ed by flash
silica chronatograp . elution gradlent 0 to 5%)2M 25 annDnla/NbOH in DCM
Pure fradipyidasibeyipingrddin ul phenoxyjethell-dnef 42
(trlfluoronethyl)[l 2,4

yIIphenoxy)ethyI]plpgﬁﬁ

, 7099 as a SO|Id m z 491 [ MtH] +.
-65- Exanple 8 Prepara ; i}42-(4-{143-(trif|uoronethybl
1,2,41 triazolo [[4,34 bl pyridazin-6fyl] piperidin-4-yllphenoxy)ethyll
piperazin-2- e NNNLLF3 5 For mal dehyde (37% aqueous solution) (4 nL, 1.09
mmol ) was gddefl to 1-[2-(4- {143-

(trifluor W )[1,2,4]triazol o[ 4, 3-b] pyri dazi n-6-yl ] pi peri di n-4-
yI}pheno%& yI]plperaZ|n 2-one (534 ng, 1.09 mmol) and acetic acid (0.062
m., 1.09 ina mxture of THF (10 nL), DCM (10 nL) and net hanol (2
nm.). The resul¥ing mixture was stirred at anmbient tenperature for 30

Thaser r TP G584k P b aun s h st g S ot Rt ulBomtetadter on i xtar o
was_ addeduriiorinatyaol Mmhzawﬁzt o G158 R AAHGHAHaR0IGbUN ek, DrOmRE, col umm

usi ng 2M amoni a/ nd the sol vents were evaporate The crude product
was pur i f-@ehyolyoxtyicthyh- sineihydpiptreonet-owr @pHme, élldtmmal) gnd dirdenylphesphe®s MeOH

in DCM Puyre fr |on rated .t o dryness un115 i ch was
L1 tar at G Gmenf 50 RS HEES T RO ARG Sl Per B B e Sl A M o amd
dried to aﬁib‘{@lt ternperature for 16 hours then the solvent was evaporated. The crudeb]iroduct was

4- et hyl - 2-(4-{1-[3-(trifluoronmethyl)[1,2,4]triazo ri dazi n- 6-
yl ] pi penp@rl e by Maghehenshyemppeiaphpetuonreradien§0(te 1604 ﬁét%@%l e@nﬁm i d.

5 (v s o537 MR B0 S Bl il Y evapg il Bl iy ea it )y
( i:, l(t; g vvfhlﬂBW(ls?i'd;ratt:l)cd vdltlﬂéihérZ Hheﬂ@sﬁlt,mgﬁso&a wadkpllebted By fiBrafidiland )il;led7to65
TS Uk e a A e b T er ety H Lo gitgezelel4ey bipyTidazinf: 6. v1 1 pi per i d

in-4- vyl was

enar ed@@ﬁggp@ﬁbgﬁé@kgﬁ{@ﬁ NnrtBAGpHESH-2SnSH RS MDA THLER KAd.
1H NMR (399.9 MHz, CDCI3) § 1.87 (2H, m), 2.06 (2H, m), 2.79 (4H, m), 2.88 (3H, s),
3.21 (2H, s), 3.27 (2H, 1), 3.52 (2H, m), 4.03 - 4.09 (4H, m), 6.84 (2H, d), 7.06 (1H, d),

20  7.33(2H, d), 7.85 (1H, d); m/z = 520 [M+H]+.

The 4-(2-hydroxyethyl)-1-methylpiperazin-2-one used as starting material was prepared as
follows:-
2-Bromocethanol (5.60 mL, 78.85 mmol) was added to 1-methylpiperazin-2-one (1.80 g,

25 15.77 mmol) and potassium carbonate (6.54 g, 47.31 mmol) in THF (20 mL). The resulting

mixture was stirred at 65°C for 16 hours. The mixture was cooled to room temperature,



Preparation of tert-butyl

3-0x0-4-(2-(4-(1-(3-(trifluoronethyl)4l, 2,4]triazol of 4, 3-

b] pyri dazwo-26ryB)@2per i di n- 4-y1) phenoxy) et hyl ) pi per azi necT/crntonsyisat e
obtained in 84%yield by an anal ogous nethod to Exanple 7, preparation of
starting materials, starting from 2-(4-zq_
{1-[3-(trifluoronmethyl)[1,2,4]triazol 0[54{ 3-b] pyri dazi n- 6-

5yl ] pi peri di n-4-yl } phenoxy) et hyl met hanesul fonate (obtai ned as described in
Exanpl e 2, preparation of starting materials). mz = 590 [ MtH| +.

Prepar ation_ of . .

142- (4- 1fﬁ 1*‘?’1%‘11‘“?%%04%%% TIPS e R8Tt 3 TR Byfis BroshfLvgas purified

yl ] pi per ivgifrshsiicd @Ih@ﬂfaﬁg)eqﬂlF?yélh@é@@ﬁaiéhm & ©One1OH Gh DM erlrk frab@®Sisyi el d by
an anal ogous nethod to Exanple 7, preparation of starting nmaterials,
starting qu@mqp@rattedotgt@yness o give 4-(2-hydroxyethyl)-1-methylpiperazin-2-one (1.870 g,

3- 0X0- 4- (2o (1-(3-(trifluoromethyl)-[1,2,4]triazol o 4, 3-

b] pyri dazi n- 5- yl) pi peri di n-4-yl ) phenoxy) et hyl ) pi per azi ne- 1- car boxyl at e.

1H NVR ( I9ONSRVERD9. QB3 DE"13) & B.56 224, tin)2.7 11298 t), 2190 (BY, )23.79 (ZAH), 38 3. 05
(2H, t), 3.11 (2H_m, 3.49 - 3.55 (4H m, 3.75 (2H, t), 4.18 (2H, t),
4.37 (2H,(§ﬁ)t}’ %@%@Pbéh M, 157.13 (3H. ). 7.92 (1H, d): mz = 490 [ MH +.
Exanpl es 197 40 4 tifodyBhbR- 193 ¢OMRBHASh R © AhBRAIEA3 biby#RaSR%.Yi el d by an
anal ogous renat(hoyatoo }%xa%q elp%,w@i{agrti ng}wﬁr ’ohﬁﬂ ! @10?4?3 *bﬁbﬁr'ﬁa 6

3- (4-{ 1- pBp{reridin-4rot wredtehylayting, Rgtafialni azotoft, 8-follpys dazi n-6-

21 bor ozt HSREAA0Y o PERAIIY-DEreIon Jphems T--hydroxypipegidine 1 RRQBINE £, g
1H NMR (%Qﬁutglli;fﬂﬂgrgn (%@118 3) hé¥age, [49tdt; 1@7.’“1’%@5%51) Qvad -aa@ed(d?rbbwf& to L. 98 (4H m,

2.60 (2H, m,
(benzyloxy)-4-bromobenzene (28.2 g, 107.18 mmol, CAS 6793-92-6) in THF (367 ml) at -

78°C over a period of 15 minutes under nitrogen. The resulting solution was stirred at -
78°C for 1 hour then benzyl 4-oxopiperidine-1-carboxylate (20 g, 85.74 mmol) in THF
(122 ml) was added dropwise. The resulting mixture was stirred at -78°C for 10 minutes,
15 then allowed to warm to room temperature and stirred for 16 hours. The reaction mixture
was evaporated to dryness and quenched with saturated ammonium chloride (50 mL), then
then extracted with EtOAc (500 mL). The organic layer was dried over MgSO4, filtered
and evaporated to afford crude product. The crude product was purified by flash silica
chromatography, elution gradient 1 to 100% EtOAc in isohexane. Pure fractions were
20 evaporated to dryness to afford crude product. The crude product was further purified by
flash silica chromatography, elution gradient 0 to 3% MeOH in DCM. Pure fractions were
evaporated to dryness to afford benzyl 4-[4-(benzyloxy)phenyl]-4-hydroxypiperidine-1-
carboxylate (13.49 g, 30.1%) as a gum.
IH NMR (399.9 MHz, DMSO-d6) ¢ 1.58 (2H, m), 1.80 (2H, m), 3.27 (2H, m), 3.71 (1H,
25 m), 3.92 (2H, m), 5.10 (4H, m), 6.95 (2H, m), 7.39 (12H, m); m/z =416 [M-H]+.
Preparation of 4-(4-hydroxyphenyl)piperidin-4-ol
10% Palladium on carbon (3.44 g, 3.23 mmol) was added to benzyl 4-[4-
(benzyloxy)phenyl]-4-hydroxypiperidine-1-carboxylate (13.49 g, 32.31 mmol) in MeOH
(146 mL). The resulting mixture was stirred at room temperature for 20 hours under an
30 atmosphere of hydrogen. The reaction mixture was filtered and evaporated to afford crude

product. The crude material was triturated with DCM (100 mL) and MeOH (50 mL) to



- 2.81 (3H, m, 2.95 (3H, s), 3.08 - 3.21 (4H, m, 3.33 (2H, m), 4.01
(2H, t), 4.37 (2H, n), 6.85  (2H, d), 7.11 -7.14 (3H, ), 7.92 (1H d)
WO 2010/ MSOORARGTY26B2010/ 050750 - 67- Ex. R 1H NVR (399. @CH€B200DGLE) ni z

[ MrH + 10 Cycl opropyl 6 0.60 (2H, m), 0.74 (2H, m, 1.69 (2H m), 1.85 544
- 1.95 (4H ), 2.49 (2H t), 2.57 - 2.55 (4H, n),

give a solid which was collected by filtration and dried under vacuum to give 4-(4-
hydroxyphenyl)piperidin-4-ol (4.16 g, 66.6%).
1H NMR (399.9 MHz, DMSO-d6) 6 1.50 (2H, m), 1.73 (2H, m), 2.70 (2H, m), 2.90 (2H,
m), 4.52 (1H, s), 6.69 (2H, m), 7.25 (2H, m), 9.21 (1H, s); m/z =192 [M-H]+.

s Preparation of 4-(4-hydroxyphenyl)-1-[3-(trifluoromethyl)[1,2,4|triazolo[4,3-
b]pyridazin-6-yl]piperidin-4-ol
DIPEA(1.174 mL, 6.74 mmol) was added to 6-chloro-3-(trifluoromethyl)-
[1,2,4]triazolo[4,3-b]pyridazine (obtained as described in Monatsh. Chem. 1972, 103,
1591) (1 g, 4.49 mmol) and 4-(4-hydroxyphenyl)piperidin-4-ol (0.955 g, 4.94 mmol) in

10 DMF (10 mL). The resulting solution was stirred at 80°C for 1 hour. The reaction mixture
was cooled to room temperature then evaporated to dryness. The residues were triturated
with water and the resulting solid collected by filtration, washed with further water
followed by ether ,then dried under vacuum to afford 4-(4-hydroxyphenyl)-1-[3-
(trifluoromethyl)[1,2,4]triazolo[4,3-b]pyridazin-6-yl|piperidin-4-ol (1.680 g, 99%) as a

15 solid.
1H NMR (399.9 MHz, DMSO-d6) 6 1.72 (2H, m), 1.95 (2H, m), 3.42 (2H, m), 4.17 (2H,
m), 5.01 (1H, s), 6.70 (2H, d), 7.28 (2H, d), 7.65 (1H, d), 8.23 (1H, d), 9.20 (1H, s); m/z =
380 [M+H]+.

Example 4
20 Preparation of 1-methyl-4-]2-(4-{4-|3-(trifluoromethvl)|[1.2.4]triazolo|4.3-

blpvridazin-6-vllpiperazin-1-vliphenoxv)ethvllpiperazin-2-one

O\/\N/ﬁ
/ QO SN
ﬁ

N
N7 N7
\
N
CF,

—_—

2-(4-{4-[3-(Trifluoromethyl)[ 1,2,4]triazolo[4,3-b]pyridazin-6-yl|piperazin-1-
yl}phenoxy)ethyl methanesulfonate (300 mg, 0.62 mmol), 1-methylpiperazin-2-one (339

25 mg, 0.93 mmol), DIPEA (0.644 mL, 3.70 mmol) and sodium iodide (9.24 mg, 0.06 mmol)
were suspended in DMA (3 mL) and sealed into a microwave tube. The reaction was

heated to 150°C for 1 hour in the microwave reactor and cooled to room temperature. The



3.01 - 3.07 (4H, m, 3.19 (2H, t), 3.93 (2H, t), 4.30 (2H, m, 6.78 (2H,
d, 7.05 (3H m, 7.85 (1H, d) The

3-(4-{1-[sovbrof3hazer oret hyl ) [ 1, 2, 4] tri azol o[ 4, 3- b] pyr i dazirrcERey/jspisper i di n-
4- vyl }phenoxy) propyl nethanesul fonate used as starting material was
prepared as foll ows:- Preparation of _

3-(4-1143-(trifluoronethyl)][1, 2, 4]tr|azolo [4, 3-b] pyri dazi n- 6-

5yl ] pi peri di n-4-yl | phenoxy) propan-1-ol Cbtained in 75%yield by an

anal ogous nethod to Exanple 1.2, preparation of starting materials,
startlngfr uoromethyl)[ 1,2, 4]tri l.0 - yri dazi n- 6-
1 Tt per FeIOR kB RADspe0 SR REATEL Cibiotyf i PRy . o et fon
of start ichnivad @b, %])utloﬂ-@ﬂa!dldﬂWt(ﬂ 329M80MHa DOMBLh G acbods ®ére clapbtatedH, m) ,
1.81 - 1.90 (4H, m 77 - 2.84 (1H m, 3.07 - 3.13 (2H, m, 3.53 - 3.57

(2H, m, tedopegipy affpsd a gum,lwl(nzmwaa further garifiad-by fop exghamge cﬁl@n@@g(ﬁmhy n,

7.17 (2H, rati on of
3-(4- (114 -S%#rl Cégg((()l?[re illlféﬁ%%iﬁra?lg%lvg% hé[abni pél}ll[l azi n- Gﬂj%gta
yl ] pi per ipﬁihﬁedﬁ-dﬁ”:}y[ﬁf%h@ﬁijﬁ)l phioputogrgityaciadon gadahe) IbSHMe@HAn IDCM 24vy i IeI d
by an anal S 4 f(é? 9{9 [% (tnl%ﬁl%rometh%)[l 2 ﬁgrleagg{oﬁ 3%?pycl)’}cdagltnag-;f]Sl}g)erg%tn?lr-I as,
starting Mg 1%

1-]3- t 0 ry Zi n- 6-
§/| ] |[oi p(erlr ﬂh@&&&ﬁhﬂ}éﬂ %ﬁ{r&zﬁr%&ge:;@?z)ghg I 13‘/@] N ?ggg 9 MHz, CDC13) 6 1.71 -
1.82 (2H1HNMR(399.9 ¥Hz, d))cm)&mg (44128), (2289 (3b, ), 3. 13G4H, @) 8227 QH, si) , 2. 99

(oh 1) S g3 ad (Bt Bo1 Gin3. b ag pafinrn. §: 385 oyl Teog

[ MH 3. 687 QHP;L Preparation of 1 -nethyl-4-12-115- 1-
[3(tr|fluororreth 1,2,41triazolo [4,3- bl pyridazin-6-yll
pi peri di rTM-zyﬂ4l-{ﬂy¥3l -drifugomistwi | éﬂhpazqd@[ﬁérla]pwﬁd@mﬁefl]pﬂoemmm um f or mat e

(r 11 o SHBER D SR Eonh BT S i ol ppempred fflovs ¢ o 1 iy
ro-3, 4' - prpydration-of 2- (4 4UBYHEA G oRItREAY [4;2!,4]tﬁal?ﬂlﬁ[4!32§’]§yﬁiﬂazﬁ é1 mmol) and
10% pal | 8}lf(lj]lplljpnt;lrgznlnCla-l;lt})[?lrllen(oxy)ethanol

15 Obtained in 51% yield by an analogous method to Example 2, preparation of starting
materials, starting from 4-{4-[3-(trifluoromethyl)[1,2,4]triazolo[4,3-b]pyridazin-6-
yl]piperazin-1-yl}phenol (obtained as described in Example 1.2, preparation of starting
materials).
1H NMR (399.9 MHz, DMSO-d6) ¢ 3.18 (4H, m), 3.69 (2H, m), 3.76 (4H, m), 3.93 (2H,

20 t),4.80 (1H, 1), 6.87 (2H, d), 6.96 (2H, d), 7.67 (1H, d), 8.29 (1H, d); m/z = 409 [M+H]+.
Preparation of 2-(4-{4-[3-(trifluoromethyl)[1,2,4|triazolo[4,3-b]pyridazin-6-
vl]piperazin-1-yl}phenoxy)ethyl methanesulfonate
A solution of methanesulfonyl chloride (0.195 mL, 2.52 mmol) in DCM (5 mL) was added
dropwise to a stirred suspension of 2-(4-{4-[3-(trifluoromethyl)[1,2,4]triazolo[4,3-

25 b]pyridazin-6-yl]piperazin-1-yl} phenoxy)ethanol (856 mg, 2.10 mmol) and tricthylamine
(0.584 mL, 4.19 mmol) in DCM (15 mL) cooled to 0°C under nitrogen. The resulting
solution was stirred at 0°C for 15 minutes then warmed to room temperature and stirred for
a further 15 minutes. The reaction mixture was diluted with DCM (20 mL), and washed
with water (25 mL) and saturated brine (25 mL). The organic layer was dried over MgSO4,

30 filtered and evaporated to afford crude product. The crude product was purified by flash

silica chromatography, elution gradient 0 to 3% MeOH in DCM. Pure fractions were



ng, 0.04 mmol) in ethanol (10 nmL). The resulting m xture was stirred at 78C
for 30 mnutes, cooled to roomtenperature, and the catal yst renoved by
filtrati ovoant/Marhed 10 with MeOH. The filtrate was evaporGrew/ 4507591 ve
crude product, DCM was added to the residue and any insoluble material was
renmoved by filtration, and the filtratgwas purified by flash silica
chromat ography, elution gradient O to 5% MeOH in DCM Pure fractions were
evaporated to dryness to afford a gum which was triturated with ether. The
resulting solid was collected by filtration and dried to give

1-nmet hyl-4-{2- - {1-13- . : : S

To(eri 11 SoPTRER T SPToS T 2ol P2 B REt RSPy 1 1y
di n-2- yle) &b hnl 1Lyl penazy)ethst M8t ah &l foEate BB8Mmg, TIONVR (399. 9 MHz, CDCL3)
6 1.77 (ZHﬂw \ 2.00ﬁ§12H ni) g 77 - 2.87 (SEQ rphg 2./1)34 3H, s), 3.13 (2H,
m . 3. 28 ELNME (3999 iz DMISQ¥I6) 2 339 (@HHm)d 23 BHhs). 3216 (4B, med 20 QHH, d)
roxa (HRmflhsi (aftdmd 51 Bh, of -6 L), Dos A0, 619 (180 T 40> [MH =+
1-met Ry 1{¥@H|H 1" 43-(trifluoronmethyl)[ 1, 2,4]triazol o[ 4, 3-Db] pyri dazi n-6-y1]-
1',2',3 ,6'- tetrahydro-3,4'-bipyridin-6-ylloxy)ethyl]piperazin-2-one used
as startiEX@mBle§rial was prepared as foll ows:- Preparation of

143- (11 'BrdphoiBh B Hevelobrépdld (2 62 0L 6 (Ando RIAh\ AL Anfaydippiner | df -4

one 256- Chi ronetnyt)-[ 1L, 2, 4] Lrrazofl ol &, 3-bjpyrraazi ne (10.0
g, 44.93 idazin-6-yl| pperiadimab-viiph ahel|pipdrayinRaemede (8. 48 g, 49.43
nmol ) and DI PEA (16.3 098,85 mol) in DVF (100 m) were stirred and

m
heated at 90C for 1O‘Fﬁe\Nm5[ was then -69- evaporated in vacuo and
gapy” fl ash

t he residue puri iI¥ca chromatography, eluting with 2% MeOH
in DCM Pure fractijons were evaporated to dryness to give a pale yellow
preci pitat & e\»ereci pitate was collected by filtration, washed with

di et hyl ether~and air dried to afford

1-[3-(triX|lyoromethyl)-[1,2,4]triazol o] 4, 3-b] pyri dazi n-6-yl ] pi peri di n-4-one
5(10.61 gN"B3% as a pale yellow solid. 1H NVR (399.9 M+, CDCL3) 6 2.65
(4H, t), 3.98 (4H, t), 7.15 (1H, d), 8.02 (1H, d); mz = 286 [ MtH] +.

Pr epay at i100yQ@bpropylpiperazin-2-one (144 mg, 1.03 mmol) was added to 2-(4-{4-[3-
143 (trifl uoronethyi) 41, 2, 4] triazoro[ 4, 3-b] pyri dazi n-6-yi] -1, 2, 3, 6-
tetr ahydr(tzsiﬂ,morqmenhﬂ)[yﬁA]triafzbisu[ﬁ,61’oép>haiaeigtﬂ-f/ldpiam@zmelAyls}pKWmhtlwﬂ

2 ARSI Yl A BB AR B
bi s(trimgt (m/ﬂn%j 0.1 hand fend DWE A (161 m(10.490nibl) il PHEQ2 D) Thétesuli8gC, over

a period of 30 mnutes under nitrogen. The resulting yellow suspension was
stirred apixtupggas girregont opufaslo hoyerthen ByR(Q.pmlgfwas added and stirring

(rar g, <paglEa PR endt 3ihls HR I 1 b B AIERE | 06751 10
m nut es. piddictyiwtich wasyagifildibyrpecpaaitive HBL.E OWakds KBridgeBraplelry @BDowed t o

slowy warmto roogmtenperature and stirred over the weekend. The reaction
s

m xture WASTHueHSHES I T dam§icht 108 npdeetisusing deqrepsip gnpaeyohng
diluted wj i £ on‘%ﬂ] i ( - i pes 150 ni),
and 20 e\\%%%r(% iltg%qa? an (?W?a? Eﬁg N{)Er%}tg 3%\?{1&{6%2\% 58%&3&%21‘%2%2%11%% t he
crude pr edompbynd Wercmvemirpict & drynes tc giviedetyetbpogpyfl - [Rr@t {4ei3-and the filtrate

was purif] by f sjJlic t ogr a elution gradient 50 to 80%
Et 0Ac”i n d@@ﬂé@ﬁ@ﬁ&r@UVF%@I&%%’%W%@@%@%%PQ%@']t'o dryness and combi ned
with the ¥hOY 3Ny Rbdresh 2oy @8 ik, Y ab @ s@ligye 143-
(trifl uoryg}rr%t h(gdl‘&?- [}iﬁgbé{] tri azol(o[ Z@é b] g;ri glazi n-6-yl]-1, 2, 3, 6-tetrahydrop
yridi n- 4-)yiINMR (399.9 MHz, CDCI3) § 0.67 (2H, m), 0.81 (2H, m), 2.72 (1H, m), 2.81 (4H, m),

3.22 (4H, m), 3.27 - 3.31 (4H, m), 3.78 (4H, m), 4.07 (2H, m), 6.86 - 6.94 (4H, m), 7.11

(1H, d), 7.96 (1H, d); m/z = 531 [M+H]+.
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25tri fl uoronet hanesul fonate (5.90 g, 78% as a solid. 1H NVR (399.9 M1z,
DMSO-d6) 6 2.43 (2H, m), 3.70 (2H, m, 4.05 (2H, m, 5.99 (1H m, 7.47
(1H, d), 8oL810(1BH122d); mz = 418 [ MtH] +. Preparati on of PCT/GB2010/050750
5-1143-(trifluoronmethyl)4l, 2,4]triazol o[ 4, 3-b] pyridazin-6-yl1]-1, 2, 3, 6-
tetrahydropyridi n-4-yl }pyridin-2-ol 30§@di um carbonate (2.134 g, 20.13
nmol ) was added to 1-[3-(trifluoronethyl

[1,2,4]triazol o] 4, 3-b] pyridazin-6-yl]-1, 2, 3, 6-tetrahydropyridin-4-yl1 -70-
trifluoronethanesul fonate (2.8 g, 6.71 nmmol) and

5-(4,4,5,5-tetranet hyl-1, 3, 2- di oxaborol an-2-yl)pyridin-2-ol (1.557 g, 7.05
nmol ) in 4 re of DVE (40 nL) and water (10 nmL). The suspensi on was

bubbl ed Wrkparaitioh g2 veRprep VAL ES{ It 3e@@rifludromethyl)[1,2.4] triazolo[4,3-
bi s(di phenyl phOSphI no)ferrocenedl chl or OEaI I adl un(ll) (0.486 g, 0.67 mmol)

was added®lByhdazings-vlipipenidingd-yliphenoxyigthylipiper 2®N8t 80C for 30 ninutes.
The reaction mxture as @()\%Qd/t\o' roomtenperature. The precipitate which
Ncol

w th water then ether and dried undek/vacuumto give 5- {1-

[3-(triflu t' )41, 2,4]triazol o 4, 3-b] pyridazin-6-y1]-1, 2,3, 6-tetrahydr
opyridin- 4 1 | }pyridin-2-ol (1.570 g, 64.6% as a solid. 1H NWR (399.9
VHz, DI\/S@d 6 3.84 (2H, m, 4.21 (2H, m, 6.15 (1H, s), 6.37 (1H, d),
7.36 (1H, N 7 66 (1H, d) 7.75 (1H, m, 8.28 (1H, d), 11.60 (1H s) (2H
obscured by mz = 363 [ MtH] +. Preparati on of

LA T Ve i R LR

gxy% izgy|(y]}th]??b@aethlylZn@}iz)ﬁleﬁihlﬁfﬂa(aoﬁﬁlﬁlemas ddscidbedritDEyanvis 2 astdeatatibinogfiM se to
- -(tri uor gne - . .
[1,2, 4] t SAGRE Hpigrialsh 1%9 MR 87 'ingohs | -cxclopmpplpinstazihy@ns (Y4 g 044y | 1 pyri di

n-2- Ol 01 nd %IIB%AEH‘??IA mL4'1(l%erH§1gf W@Hﬂydl%e&nwg%ﬂfﬁtﬁﬂegfea ifpe

(obt ai ne escri Exanpl preparation rting material s)
(196 ny, a]rnlzﬂawavaltl)beamﬂe taacipdrenyd Indaosighil66°Q Gor (13861 gthe i2ebwawokdacion THF (3
m_) under |tro(9 The resul tlﬂg sust\%ﬂm on was, sti rrfglghat anbi ent

t enpe¥at apd cogF B IFwpELe 1 Al BEFRINY I ESTBNSEGRAIEH T he or ude pr oduct
was puri fe, @19%116}5 prllﬁz&nﬁQldn@%?m ngﬁﬁﬁ Yvas@HYEd, @Rd Beadiueibh waQ sfiQed 00%

Et OAc in isohexane then 0 to 5% Pure fractions were evaporated

to drynessli® Cgﬁov@ further 1 hour, then cooled to roorn temperature. The crude reaction mixture

1 v aoispef i et s RSN A bk s FhEKRURAT b ne

(205 ny, 349MEGH asDEMs 01’1&16 fra@’ﬁclnsw&@%va[ﬂwd‘f&d"to dryrcks toﬁ@d‘fﬂ'a%uﬂxﬂ whitsteRay at i on
of 4- [2-(2-fluoro-4- |14-hydroxy-1- [3-(trifl uororrethyl)[ 2,41triazolo

[ 4, 3-15bI tptpFaterhwith cthey| Thﬁfﬁ%‘éfimg{ palidswey CPOd»]ﬁétﬁ Ry fitraipinjand dried to give 1-1-
- 1-met hylc%lB&ro%ﬁ-!ﬂ:[g-(ﬂq?—[3-(tr1ﬂuorornethyl)[l,2,4]tr1azolo[4,3-b]pyr1dazm-6-yl]plperldln-
4-yl}phenoxy)ethyl]piperazin-2-one (73 mg, 37%) as a solid.
1H NMR (399.9 MHz, CDCI3) $ 0.59 (2H, m), 0.74 (2H, m), 1.69 (2H, m), 1.93 (2H, m),
2.61-2.78 (6H, m), 3.04 (2H, m), 3.21 (4H, m), 4.01 (2H, t), 4.30 (2H, m), 6.79 (2H, d),
20  7.06 (3H, m), 7.85 (1H, d); m/z = 530 [M+H]+.

had forned in the reon was ected by filtration then stirred in
water (50 mL) f o~ R0 Autes. *h,@/ lid was collected by filtration, washed
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5Cbtained in 61%yield by an anal ogous nethod to Exanple 3, starting from
4-(3-fluoro-4- hydroxyphenyl)-1- [3 -(tri fluoromethyl) [1,2, 4]triazo |o

[ 4, 3 -Db] pyoi2dezizme26-yl ] pi p eridin-4-ol and PCT/GB2010/050750

4- (2- hydr oxyet hyl ) - 1- net hyl pi per azi n- 2- one. 1H NMR (399.9 MHz, CDC13) 6

1.91 (2H, m, 2.10 (2H, m, 2.88 (4H, 1g3. 2.95 (3H, s), 3.27 (2H, s), 3.34
(2H, t), 3.57 (2H, m, 4.13 - 4.19 (4H m, 6.95 (1H, m, 7.12 - 7.16 (2H,
10m, 7.23 (1H m, 7.93 (1H, d); mz 538 [ MtH] +. The 4-(3

-fl uoro-4-hydroxyphenyl)-1- [3 - (trifluoronethyl) [1,2,4]triazo lo [4,3
-b]pyrldqgln- -yl ]piperidin-4-ol used as starting naterlal was prepared as
fol | ows: ation of 1-(benzyl oxy)-4-brono-2-fl uorobenzene Benzyl

brom de (Pképdratith of 44ReM1-MTRI)-{1q3- (IR o HTeBPM)[$2. 4] Giazolo[4.3-

4- br ono- 2- fluorophenol 15(25 g, 130 39 nnDI) and pot assI um car bonate (36. 2
g, 261.7¢ J - » 2 DAFAZIA-Ytalee was stirred at

anbi ent tenperature for 3 days Th@ reactlon m xture was diluted with ether
(300 nL), and the sol ut] on s ma ed sequentially with water (2 x 500 ni)
and saturated brine (z %\ﬁ;ganlc | ayer was dried over MySO4,

filtered and evaporate 0 affor am oil which was scratched to give a
solid. The solid wa§ 20triturated i sohexane, filtered and dried to

gi ve 1-(ben -brono-2- fluorobenzene (34 g, 93% as a solid. 1H NWR
(399.9 Mz, O-d6) 6 5.19 (2H, s), 7.24 (1H m, 7.32 - 7.47 (6H, m,
7.54 (1H N Preparati on of benzyl

444- (ben |_oky) - 3-f1 uor ophenyl] - 4- hydr oxypi peri di ne- 1- 25car boxyl ate WO
2010/ 131022PgT/ GB2010/ 050750 -72- CObtained in 57%yield by an anal ogous
met hod to Exanﬁle 3, preparation of starting materials, starting from
benzyls 4-mRxapidBefdedd Tv-aduésiis ROMYbRE @ MmND.09 rnrnol) Was added to 1-[2-(4- ({)4

1- (benzyl oxy) - 4- bronDZ f1 uor obenzene. 1H NWVR (399.9 6) 6 1.58
(2H, m, (rifBRrgmethylifl,2, 4 trdrolopd3-biyyridezie-ylpipesrn;1-5. 10 (2H s), 5.14 (1H,
s), 5.17 s (.15 -7..2 2H, 7,29 -.7.47 (11H : = 434
e e A s bR i M AP BB Aai Jr i it SpmeD

Obt ai ned ih B ey dETHF Py nA)), BOM FHAUS afteinbREnd]q¥ 1 BXaTPhercsultinf efafuad i on of
starting materials, starting from benzy

4[ 4- ( benZyasouyyd atamiietdamperpre tor A) d‘#lélktﬁ)ﬂﬁé spdpmdrigcetoybydiobipfadd. 1H

(o, Ty e oy & el bt Pl hiffor iy gonThes 259

Pr epar at ivaie ofaporated and the residues neutralised with saturated aqeous NaHCOg, diluted with
4- (3-fluoro-4-hydroxyphen ) 143- (trifluo neth @g rlazolo [ 4, 3-
] pyr | da2iHEd P GRAsRNaE A Bl parption HEL oV iige cfap by S 53 falvBfous

nethod tg %%1%?!9311%1 dﬁﬁﬁ%rﬁfdrﬁfﬁ l@d%tﬁ)t ﬁ&h? Ia?% rﬁ%lﬂl [8r mPleael bf‘gaﬂcef om

6-chl oro-3-(trifluoromethyl)4l, razo ridazi ne and benzyl
4-[ 4-(be r(czthzumyl)g-l% finoonep Iaeanlc Mamde()Fpaquem; cint@nibgdlaa <ﬂm1¢yd1 ate. 1H NMR

( 3?9515 16 CPIREVE e P R e e T 1y 7 b5 (1 ).
. 23 ( 1H(trfuordn&ByINA 014 iriasdlo[ 416 D1 pyrR@8intdMibiperazin-1-
yl}phenoxy)ethyl]piperazin-2-one (23 mg, 50%) as a solid.
1H NMR (399.9 MHz, CDCI3) $ 2.32 (3H, s), 2.63 (2H, t), 3.11 (2H, s), 3.21 (4H, m),
3.56 (2H, 1), 3.73 - 3.79 (6H, m), 4.13 (2H, t), 6.85 (2H, d), 6.92 (2H, d), 7.11 (1H, d), 7.96
20  (1H, d); m/z = 505 [M+H]+.
The 1-[2-(4-{4-[3-(trifluoromethyl)[1,2,4]triazolo[4,3-b]pyridazin-6-yl|piperazin-1-

yl}phenoxy)ethyl]piperazin-2-one used as starting material was prepared as follows:-



Exanpl e 13 Preparation of
4-11-(2-fluoro-4-11-13-(trifluoronethxl)1-1,2,41triazolo |-4, 3-bl

pyri dazi nsoxbiopidpeei di n- 4- x| | phenoxy) et hyl | - 1- met hyl pi pecaaiBro/woeso ON 0 |
, NN N WD 2010/ 131022PCT/ GB2010/ 050750 -73- (btained in 74%yield by an
anal ogous nethod to Exanple 3, startingufrom 2-fluoro-4-{1-
[3-(trifluoronmethyl)[1,2,4]triazol o 4, 3-b] pyri dazi n-6-yl] piperidin-4-yl}phe
nol and 4-(2- hydroxyethyl)-1-nmethyl pi perazi n-2-one. 1H NWR (399.9 Mz,
CDC13) 6167(2H rr) 1.93 (2H, m, 2.71 (1H, rr) 2.81 (4H, m, 5288(3H

6.82 - ? 190" 6 ofptme ? The
5 b2 o YaBbirfion g &yt #d i @{%ifmf@u eyt e "
2-f1 uorowﬁﬁdiﬁn@ﬂ]ﬂlbmmnptynphéi&xysetﬂ}upipaﬁﬁﬁ f-carBuxplaté dazi n- 6-yl ] pi pe

ridin-4 phenol used as starting nmateri repared as follows: -
Pr epar at i‘o#f lgtion of tert-butyl 3-oxopiperazine-1-carboxylate (123 mg, 0.62 mmol) in THF (2

6- 1444-
10(trif I( uor onet%M)iSi ﬁjli étﬁpidt%ra Pgézﬁo [02 gdlgu?nl’%ﬂﬁg@gﬁroh/gh%%%lﬁléﬁ]q% a?r%%%aotlg (2.179
g, 20556 (A7 mgnas2addel) in THE4A3 It yrunidetmoitrogat. Mk )resultlng mixture was stirred at

[1,2,4]triazol o] 4, 3- b] ridazin-6-y tetrahydropyridin-4-yl
trifl uor&ﬁ@ﬂ%%’&lﬂ“f% %1%6’(5‘%15?%8‘1 %§°]18"é‘§b? %é‘b{f‘%'Exarrpl e 11, preparation
of starti R 6 dJwnl

(benzyl(g%}s 3- #thﬁor o2 ﬂgina%@lbog? g%]@%am d éﬁ@gerazm i gl}ghenox%hy)l in a
m xture mmetHEVESL(lﬂmateL())btamddwﬂacrlbdgblnrﬂ&amp'l'mé, mewp@rm afistavsarsg adolibleyl wi t h
nitrogen

b1 s phanfl icBhTHGSY et FOELA M arhe afdibacibs siption wevhoas s 65%F & o)

was agdedogrd T%@@ea[cﬁ@ﬁ'hﬁktﬂga WHSRRNR t@@odﬁ@%an&lsdrétﬁ&dq@éncﬁ&ﬁwﬁﬁmebm . The
reaction mxture was cooled to roomtenperature, diluted with DCM 8250 m.)

and was h el iindhheveaheanty vagor26d to @iveicrudeTvedut.gAhe erudapradugiasasdnirdigd byer

My504, tered and evaporated.to or e..crude product
was puri fduaéh oy* PR oA e ra{i 6%@8%},‘] ﬁ{gﬁ(ﬂ{‘u oié%f% aglagtﬁ?nSSO to 70%

Et OAc in cbﬁt@hﬁa@me deSEHdrddiRE WefNS apBh R d 8y APDEA!tE GivicGefibyiRe SSoxods-(i-e 6-
4-[4- (benzyl oxy)-3 -fl uorophenyl 6- di_ hydropyridin-1(2H)-y1} -3

-(trifl udﬂdﬁe(irﬁw)fomftmyl}[hﬁﬁﬂméﬁpﬂﬁ&rbhl Ppginioddbipeazin-1so g, 749 as a

lid,. 2 .87 (2H, , 4.24
(on, Ty - SR oy e PRI B R 3P0 o™ 0%l (o
7.67 (1Hm/d)=5% [R8+tHH, d); mz = 470 [ MtH] +. Preparati on of

ol.o[ 4, pyr.i da

B oy b ST 2RI RS O s
1E Iougr gghgﬁyﬁﬁgﬁglgyﬁe@%&% )et%lmlgfrfﬁnfi_f??& (trifluoronethyl)4l, 2,4]triazo
| o[ 4, 3- TFA (1 mL) was added to tert-butyl 3-ox0-4-[2-(4-{4-[3-(trifluoromethyl)-
20 [1,2,4]triazolo[4,3-b]pyridazin-6-yl]piperazin-1-yl } phenoxy)ethyl]piperazine-1-
carboxylate (86 mg, 0.15 mmol) in DCM (1 mL). The resulting solution was stirred at
ambient temperature for 30 minutes then added to an SCX column. The crude product was
eluted from the column using 2M ammonia/MeOH and the solvents were evaporated. The
crude product was purified by flash silica chromatography, elution gradient 0 to 5% 2M
25 ammonia/MeOH in DCM. Pure fractions were evaporated to dryness to give 1-[2-(4-{4-[3-
(trifluoromethyl)[1,2,4]triazolo[4,3-b]pyridazin-6-yl]piperazin-1-
yl}phenoxy)ethyl]piperazin-2-one (50 mg, 70%) as a solid.
m/z =491 [M+H]+.
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-74- b]pyridazine (2.39 g, 5.09 mmol) and pall adium (10 wt % on car bon)
(0.542 g, 0.51 mmol) in ethanol (50 nmL). The resulting m xture was stirred
at 78C f owoR2otvonzno2ehen cool ed to roomtenperature. The ®aTAlBt0/0sES0r enoved
by filtration, washed with MeOH and the sol vents evaporated. The residue
was di ssolved in 25% MeOH in DCM (200 ¢ and 5 washed with water (100 ni)
foll owed by saturated brine (100 nm.). The organic |ayer was dried over
MySO4, filtered and evaporated to give 2-fluoro-4- {143-
(trifluoronmethyl)[1,2,4]triazol o[ 4, 3-b]pyridazin-6-yl]piperidin-4-yl}phenol
(1.54 g, E670 §asolld 1H NWVR (399.9 MHz, DMSO-d6) 6 1.64 (2H, m,
1.88 (2H4$ﬁ%—78 (1H, m, 3.08 (2H, 10m), 4.40 (2H, m, 6.87 (2H, m,
7.04 (1HpPr araﬁoﬁ%f@ﬁh’eth@)l [2-(2—41-([3Jﬂr1ﬂﬁoroﬁle57vlﬂi-|2|4]ﬁ')azolﬂ[43- 380 [MH] +.
Exanpl e Pr epar atlron of.
6- (444- 1 2IpYieazin- oI5 74N’ B 1 QN OXTY it pEHY PHORR per i di n- 1-y1) - 3-
(trifluoronethyl)1l, 2, 41tr|azol Q)'].4 3 bl pyrlda2| ne ONV'------ ) ¢c--N1OQ1/
,N / NN \1\1--- CF3 _Obpai ed n 64% yi el d by an anal ogous nethod to
Exanple 6, starting f 2- 143-

(trifluoronethyl trlazo ~3- b] pyri dazi n-6-yl ] pi peridin-4-yl } phenox
y) et hyl net hanesul flonate and N-acet yl honopi perazine. 1H NVR (499. 803 Mz,
DMSO- d6  at 61.65 - 1.80 (4H, m, 1.93 (2H, m, 1.97 20(3H, s), 2.70
- 2.88 (5 3.14 (2H, m, 3.48 (4H, m, 4.04 (2H, t), 4.37 (2H m,
6.86 (2HN 7. 16 (2H, d), 7.54 (1H, d), 8.13 (1H, d) (2H obscured by DVSO
and vvater)N"L{ﬂz = 532 [ M+tH] +. Exanpl e 15 Preparation of

1-et hyl - 4- 13C(Fi4 {1-13-(trifluoromethyl) 11, 2, 41tri azol 014, 3-bl

pyr i dazi iRfantbhRicR S5 Hedti XbhABENAHLPY P M) REL ARl 11 994 (1 430! Ut on
3 (4- { 143 {ttuokdrhethylgiieX 4iytiazpb[ 2 3 4] pyridaziat®fApiedddipyd-i dazi n- 6-yl | pi peri di n- 4
- yl}ph th | fo descrj b j le 9,

or epar at POTPEHO SR TR RS 72 (O3 (st 230gmaD sl pirgk peidn 062 i 100 ©

1- et hyl pipapgai Qngxtafbeomﬂi@% L), e (rmm) anfl nectMo1 (ZQLyDhMRsiIBEd rred at

65C for 1 hour. The sol vent was evaporat ed ‘and the residue was quenched
Wi t h wat enix{UBQwas jtirsgucht esobreat tostpewiture feit HAmirBesth&0sadiym The organi ¢ | ayer

or ude” pr SAEOAR R 6B PR Pt A Py o B8R or i ent

0 to 3% ¥e@dri30 minutes. The reaction mixture was added to an SCX column and the crude

product was eluted from the column using 2M ammonia/MeOH and the solvents were
evaporated. The crude product was purified by flash silica chromatography, elution
gradient 0 to 5% MeOH in DCM. Pure fractions were evaporated to dryness to give a gum
15 which was triturated with ether. The resulting solid was collected by filtration and dried to
give 4-methyl-1-[2-(4-{1-[3-(trifluoromethyl)[1,2,4]triazolo[4,3-b]pyridazin-6-
yl]piperidin-4-yl} phenoxy)ethylpiperazin-2-one (510 mg, 93%) as a solid.
1H NMR (400.1 MHz, DMSO-d6) & 1.66 (2H, m), 1.88 (2H, m), 2.20 (3H, s), 2.55 (2H, t),
2.81 (1H, m), 2.92 (2H, s), 3.10 (2H, m), 3.42 (2H, t), 3.62 (2H, t), 4.08 (2H, t), 4.41 (2H,
20 m), 6.87 (2H, d), 7.18 (2H, d), 7.65 (1H, d), 8.23 (1H, d); m/z = 504 [M+H]+.

The 1-[2-(4-{1-[3-(trifluoromethyl)[1,2,4]triazolo[4,3-b]pyridazin-6-yl]piperidin-4-

yl}phenoxy)ethyl]piperazin-2-one used as starting material was prepared as follows:-
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DCM Pure fractions were evaporated to dryness to afford a yell ow gum
which was io dissolved in a small amount of DCM Diethyl ether was added
and t he mwvetorea3wes stirred for 10 mnutes to give a solPCa/GBanioai50758S
collected by filtration and dried under vacuumto give
1-ethyl-4-[3-(4-{1-[3-(trifluoronethyl)del,2,4]triazol o[ 4, 3-b] pyri dazi n-6-yl
] pi peri di n4-yl } phenoxy) propyl ] pi perazi n-2-one (0.138 g, 48.0% as a white
solid. 1H NWR (400.1 MHz, CDC13) 6 1.14 (3H, t), 1.82- 1.71 (2H, m, 2.01 -
1.92 (4H, m, 15 2.57 (2H, t), 2.70 (2H, t), 2.80 - 2.76 (1H m, 3.14 -

o1 006 a6 PrBbiraon of &bl yor - Bysthabtomglivotiny dedSaorday (21

Exarml es b}ﬁyrﬁamﬂj%%flleﬁgxmmyl) RaHOLRSESh VNI perdziRaN-ef boRyfe 75% yi el d by an
anal ogous_nethod to starting from

3- (4- { 1- [(tgined 1y §46p wiekd l?mr) pnelozons methed P Sramplen], pyappasion af garting
T e L A
1.12 6 6Hyl]@)penﬁhn?@y(}@hbndi@ﬁb}hyl 2ndiHanesul fodAteFdbtained 4kklestdibeRinSxapipht 2.t ), 2. 67
(2H 1), p%ep%%atl_on ofst%rt17n5g rglg’[grlalg? .16 - /3.08 (4H m, 3.22 (2H
m/z = 590 [M+H]+.
Preparation of 1-[2-(4-{1-[3-(trifluoromethyl)[1,2,4]triazolo[4,3-b]pyridazin-6-
vl]piperidin-4-yl} phenoxy)ethyl] piperazin-2-one
10 Obtained in 56% yield by an analogous method to Example 7, preparation of starting
materials, starting from tert-butyl 3-oxo-4-(2-(4-(1-(3-(trifluoromethyl)-[1,2,4]triazolo[4,3-
b]pyridazin-6-yl)piperidin-4-yl)phenoxy)ethyl)piperazine-1-carboxylate.
IH NMR (399.9 MHz, CDCI3) ¢ 1.76 (2H, m), 1.99 (2H, m), 2.79 (1H, m), 3.05 (2H, 1),
3.11 (2H, m), 3.49 - 3.55 (4H, m), 3.75 (2H, t), 4.18 (2H, t), 4.37 (2H, m), 6.85 (2H, m),
15 7.13 (3H, m), 7.92 (1H, d); m/z =490 [M+H]+.
Examples 9-10

The following compounds were prepared in 43-66% yield by an analogous method to
Example 6, starting from 3-(4-{1-[3-(trifluoromethyl)[ 1,2,4]triazolo[4,3-b]pyridazin-6-
yl]piperidin-4-yl} phenoxy)propyl methanesulfonate and the appropriate piperazinone:-

R
OW&O
Noad

20

N7 N
o
CF,
Ex. |R TH NMR (399.9 MHz, CDCI3) m/z [M+H]+
9 Methyl 0 1.76 (2H, m), 1.98 (4H, m), 2.60 (2H, m), 2.69 | 518

-2.81 (3H, m), 2.95 (3H, s), 3.08 - 3.21 (4H, m),
3.33 (2H, m), 4.01 (2H, 1), 4.37 (2H, m), 6.85
(2H, d), 7.11 - 7.14 (3H, m), 7.92 (1H, d)




t), 4.01 (2H, t), 4.38 - 4.35 (2H, m), 4.86  (1H, septet), 6.85 (2H, d),
7.13 - 7.11 (3H, m, 7.92 (1H, d) 17 2-Methoxyethyl 6 1.81 - 1.71 (2H,
m, 2.01 woRo®M3(etk, m), 562 2.58 (2H, t), 2.68 (2H PLI/GEBHO50B75 (1H,
m, 3.16 - 3.08 (4H, m, 3.33 (3H s), 3.46 - 3.43 (2H, ), 3.56 (4H,
s), 4.01 (2H t), _67-

Ex. |R 1H NMR (399.9 MHz, CDCI3) m/z [M+H]+

10 | Cyclopropyl | 6 0.60 (2H, m), 0.74 (2H, m), 1.69 (2H, m), 1.85 | 544
- 1.95 (4H, m), 2.49 (2H, t), 2.57 - 2.75 (4H, m),
3.01-3.07 (4H, m), 3.19 (2H, t), 3.93 (2H, t),
4.30 (2H, m), 6.78 (2H, d), 7.05 (3H, m), 7.85
(1H, d)

The 3-(4-{1-[3-(trifluoromethyl)[1,2,4]triazolo[4,3-b]pyridazin-6-yl]piperidin-4-
yl}phenoxy)propyl methanesulfonate used as starting material was prepared as follows:-
Preparation of 3-(4-{1-[3-(trifluoromethyl)[1,2,4|triazolo[4,3-b]pyridazin-6-

5 yl]piperidin-4-yl}phenoxy)propan-1-ol
Obtained in 75% yield by an analogous method to Example 1.2, preparation of starting
materials, starting from 4-{1-[3-(trifluoromethyl)[1,2,4]triazolo[4,3-b]pyridazin-6-
yl]piperidin-4-yl}phenol (obtained as described in Example 2, preparation of starting
materials).

10 1HNMR (399.9 MHz, DMSO-d6) 6 1.64 - 1.72 (2H, m), 1.81 - 1.90 (4H, m), 2.77 - 2.84
(1H, m), 3.07 - 3.13 (2H, m), 3.53 - 3.57 (2H, m), 4.00 (2H, t), 4.41 (2H, d), 4.50 (1H, 1),
6.84 - 6.88 (2H, m), 7.17 (2H, d), 7.66 (1H, d), 8.24 (1H, d); m/z = 422 [M+H]+.
Preparation of 3-(4-{1-[3-(trifluoromethyl)[1,2,4|triazolo[4,3-b]pyridazin-6-
vl]piperidin-4-yl}phenoxy)propyl methanesulfonate

15 Obtained in 97% yield by an analogous method to Example 1.2, preparation of starting
materials, starting from 3-(4-{1-[3-(trifluoromethyl)[1,2,4]triazolo[4,3-b]pyridazin-6-
yl]piperidin-4-yl} phenoxy)propan-1-ol.
IH NMR (399.9 MHz, CDCl3) ¢ 1.71 - 1.82 (2H, m), 2.00 (2H, d), 2.19 - 2.25 (2H, m),
2.76 - 2.82 (1H, m), 2.99 (3H, s), 3.08 - 3.15 (2H, m), 4.08 (2H, t), 4.35 - 4.39 (2H, m),

20 444 (2H,t), 6.84 - 6.88 (2H, m), 7.12 - 7.16 (3H, m), 7.93 (1H, d); m/z = 500 [M+H]+.
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4.38 - 4.35 (2H, m, 6.86 - 6.84 (2H, m, 7.13 -7.11 (3H, m, 7.92 (1H,
d) WO 2010/ 131022PCT/ GB2010/ 050750 -77- Exanple 18 Preparation of
| - et hyl - awo-28t431@2 [ 3-(trifluoronethyl) [1,2,41tri azol ®CTAB2019[050750
pyridazin6-y|| plperldln 4- yIIphenoxy)ethyII pi perazi n-2-one 0

......... "N . Moot YN Lege 0O B5A solution of 6-
{4 [ 4- (2- br onpet hoxy)phenyl ] pi peridin-l-yl} -3-
(trifluoromethyl)[1,2,4]triazolo[4, 3-b]pyridazine (0.20 g, 0.43 nmol) and
1- et hyl pi perazin2-one (0.159 g, 1.24 mmol) in DW (20 nL) was stirred at
50C over ni_ght . e solvent was evaporated and the residue was purified by
flash sil= mat ogr aphy, elution gradient O to 5% MeOH in DCM Pure
fracti onprepition P-4 e (thTludtdmethyh| 1.2 4pkR3610PHIN Whi ch was was
dissolved 1 n a small anmount of DCM D et hyI ether was added and the system
was soni idazin-gt ¥l iperidig 1PV axy|ethvlipiperazing-ene t r at i on and
dried under vacuum to
1- et hyl- 442- (4-{143- (%1 , ,
b] pyri dazi n- 6-yl in-4-y Nenoxy) et hyl ] pi perazi n-2-one (156 nmg, 70%
as a white soli 51H NWMR (400 MHz, CDC13) 6 1.14 (3H, t), 1.76 (2H,

ddd), 2.01Z ¥ 98(2H ), 2.86" 2.73 (5H, n), 3.14 - 3.08 (2H, m, 3.27
(2H s), 3 33N(2H t), 3.43 (2H, q), 4.10 (2H, t),
N~(

5 Ammonium formate (257 mg, 4.08 mmol) was added to 1-methyl-4-[2-({1'-[3-

(trifluoromethyl)[1,2,4]triazolo[4,3-b]pyridazin-6-yl]-1',2",3',6'-tetrahydro-3,4'-bipyridin-6-
yl}oxy)ethyl]piperazin-2-one (205 mg, 0.41 mmol) and 10% palladium on carbon (43.4
mg, 0.04 mmol) in ethanol (10 mL). The resulting mixture was stirred at 78°C for 30
minutes, cooled to room temperature, and the catalyst removed by filtration and washed

10 with MeOH. The filtrate was evaporated to give crude product, DCM was added to the
residue and any insoluble material was removed by filtration, and the filtrate was purified
by flash silica chromatography, elution gradient 0 to 5% MeOH in DCM. Pure fractions
were evaporated to dryness to afford a gum, which was triturated with ether. The resulting
solid was collected by filtration and dried to give 1-methyl-4-{2-[(5-{1-[3-

15 (trifluoromethyl)[1,2,4]triazolo[4,3-b]pyridazin-6-yl]piperidin-4-yl } pyridin-2-
yl)oxy]Jethyl } piperazin-2-one (80 mg, 39%).

IH NMR (399.9 MHz, CDC13) ¢ 1.77 (2H, m), 2.00 (2H, m), 2.77 - 2.87 (5H, m), 2.94
(3H, s), 3.13 (2H, m), 3.28 (2H, s), 3.33 (2H, t), 4.38 (2H, m), 4.44 (2H, t), 6.74 (1H, d),
7.12 (1H, d), 7.43 (1H, m), 7.94 (1H, d), 8.00 (1H, d); m/z = 505 [M+H]+.

20 The 1-methyl-4-[2-({1'-[3-(trifluoromethyl)[ 1,2,4]triazolo[4,3-b]pyridazin-6-yl]-1',2',3",6'-
tetrahydro-3,4'-bipyridin-6-yl }oxy)ethyl]piperazin-2-one used as starting material was
prepared as follows:-

Preparation of 1-[3-(trifluoromethyl)-[1,2,4]triazolo[4,3-b]pyridazin-6-yl|piperidin-4-
one

25 6-Chloro-3-(trifluoromethyl)-[ 1,2,4]triazolo[4,3-b]pyridazine (10.0 g, 44.93 mmol), 4-
piperidone monohydrate hydrochloride (8.48 g, 49.43 mmol) and DIPEA (16.3 ml, 98.85
mmol) in DMF (100 ml) were stirred and heated at 90°C for 1 hour. The DMF was then



4.38 - 4.35 (2H, m, 6.88 - 6.85 (2H, m, 7.14 - 7.11 (3H, mM, 7.92 (1H,
d; mz = 518 [MtH +. The 6-

{4-[ 4- (2-woanmetshazzy) phenyl | pi peridin-1-y1} PCT/GB2010/050750
-3-(trifluoronethyl)[1,2,4]triazolo[4,3 - 20b] pyridazi ne used as starting
material was prepared as follows:- A niggture of
2-(4-{1-[3-(trifluoromethyl)[1,2,4]triazol o] 4, 3-b] pyri dazi n-6-yl ] pi peri di n-
4- yl } phenoxy) et hyl et hanesul fonate (obtained as described in Exanple 2,
preparation of starting materials) (0.96 g, 1. 98 mol ) and |ithium brom de

(0.859 e 89 mmol) in di.oxan t 100C for 4hour . The
onct i on iieied i dnh R s B 31 S SR etomecinth aiafiorts,
m nut es 109 MdOM th BCSDIPugs fridtiotk weBsScvapblatd!te dryigsd tolgived pooyansv dri ed
under vacuumcto &ve 6- {444-(2-bronvoet hoxy)phenyl]p| peridin-1-yl} -3-

(trifl uomﬁmlwgﬁ [hipzeczqﬂtafq wasotodlpated by fiiyationawpried vathgdethyl etkfa%ldag a white

1776 (2H 500 g GSE R gty S AR it S o)

3.62 (2H(10.5] g4828) 4s2Hpald yellodv @8id: 4. 35 (2H, m), 6.89 - 6.87 (2H, m), 7.16

Fol | owi od Foshhb GRad Verephbu 2G5 (A4 o T BT e dui 228 8D e hod 1o
8

Exanpl e 18; %@;ﬁmg from6- {4-[4-(2-bronoet hoxy)phenyl]piperidin-1-yl1}-3-
(trifluoronet yI)][l 2,4]triazol o[ 4, 3-b] pyridazi ne and the appropriate

pi per azi Myraparation Nf 1- [R—(Exﬂuﬁohhtthﬂﬁ[(,lﬂﬂrihz%c& 3-ONBIr3) azim-H-y1 M2 316-19
I( ;af:)r (r?r;)yltgtriéyd’li’oggf Ig_gn(-gml tr } 1?06rogne|11anes1cljl)fona%e 01 - 1.98 (2H m, 2.86 - 2.75

10 A solution of 1-[3- (trlﬂuorornethyl) [1,2,4]triazolo[4,3-b]pyridazin-6-yl]piperidin-4-one
(5.16 g, 18.09 mmol) in THF (100 mL) was added dropwise to lithium
bis(trimethylsilyl)amide (1M in THF) (19.90 mL, 19.90 mmol) at -78 °C, over a period of
30 minutes under nitrogen. The resulting yellow suspension was stirred at -78°C for 20
minutes, then a solution of 1,1,1-trifluoro-N-phenyl-N-

15 (trifluoromethylsulfonyl)methanesulfonamide (7.11 g, 19.90 mmol) in THF (75 ml) was
added dropwise over a period of 10 minutes. The mixture was stirred at -78°C for 30
minutes then allowed to slowly warm to room temperature and stirred over the weekend.
The reaction mixture was quenched with saturated NH4Cl (5 mL), then concentrated and
diluted with DCM (250 mL), washed with water (150 mL) then brine (150 mL), and

20  evaporated to afford crude product. DCM (50 mL) was added to the crude product, the
precipitate was collected by filtration and the filtrate was purified by flash silica
chromatography, elution gradient 50 to 80% EtOAc in isohexane. Pure fractions were
evaporated to dryness and combined with the previously collected precipitate to give 1-[3-
(trifluoromethyl)-[ 1,2,4]triazolo[4,3-b]pyridazin-6-yl]-1,2,3,6-tetrahydropyridin-4-yl

25 trifluoromethanesulfonate (5.90 g, 78%) as a solid.
1H NMR (399.9 MHz, DMSO-d6) ¢ 2.43 (2H, m), 3.70 (2H, m), 4.05 (2H, m), 5.99 (1H,
m), 7.47 (1H, d), 8.13 (1H, d); m/z =418 [M+H]+.

Preparation of 5-{1-[3-(trifluoromethyl)-[1,2,4]triazolo[4,3-b]|pyridazin-6-yl]-1,2,3,6-
tetrahydropyridin-4-yl} pyridin-2-ol

30 Sodium carbonate (2.134 g, 20.13 mmol) was added to 1-[3-(trifluoromethyl)-
[1,2,4]triazolo[4,3-b]pyridazin-6-yl]-1,2,3,6-tetrahydropyridin-4-yl



532 3.25 - 3.23 (2H, m), 3.29 (2H, s), 4.10 (2H t), 4.38 - 4.35 (2H,
m, 4.86 (1H, quintet), 6.88 - 6.85 (2H, m), 7.14 - 7.11 (3H, m), 7.92
(1H, d) WO 2moMidexyethyl 6 1.76 (2H, ddd), 2.01 - 1.98CEAHE201H050B087 -
2.75 548 (5H, m), 3.15 - 3.08 (2H, m, 3.29 (2H s), 3.33  (3H s),
3.47 (2H, t), 3.55 (4H, s), 4.10 (2H i3,

trifluoromethanesulfonate (2.8 g, 6.71 mmol) and 5-(4,4,5,5-tetramethyl-1,3,2-
dioxaborolan-2-yl)pyridin-2-ol (1.557 g, 7.05 mmol) in a mixture of DME (40 mL) and
water (10 mL). The suspension was bubbled with nitrogen for 5 minutes then 1,1'-
bis(diphenylphosphino)ferrocenedichloropalladium(Il) (0.486 g, 0.67 mmol) was added

s and the resulting suspension was stirred at 80°C for 30 minutes. The reaction mixture was
cooled to room temperature. The precipitate which had formed in the reaction was
collected by filtration then stirred in water (50 mL) for 20 minutes. The solid was
collected by filtration, washed with water then ether and dried under vacuum to give 5-{1-
[3-(trifluoromethyl)-[1,2,4]triazolo[4,3-b]pyridazin-6-yl]-1,2,3,6-tetrahydropyridin-4-

10 yl}pyridin-2-o0l (1.570 g, 64.6%) as a solid.
IH NMR (399.9 MHz, DMSO-d6) ¢ 3.84 (2H, m), 4.21 (2H, m), 6.15 (1H, s), 6.37 (1H,
d), 7.36 (1H, s), 7.66 (1H, d), 7.75 (1H, m), 8.28 (1H, d), 11.60 (1H, s) (2H obscured by
DMSO); m/z = 363 [M+H]+.
Preparation of 1-methyl-4-[2-({1'-[3-(trifluoromethyl)[1,2,4]triazolo[4,3-b]|pyridazin-

15 6-yl]-1',2',3",6'-tetrahydro-3,4'-bipyridin-6-yl} oxy)ethyl|piperazin-2-one
DIAD (0.245 mL, 1.24 mmol) was added dropwise to 5-{1-[3-(trifluoromethyl)-
[1,2,4]triazolo[4,3-b]pyridazin-6-yl]-1,2,3,6-tetrahydropyridin-4-yl } pyridin-2-ol (300 mg,
0.83 mmol), 4-(2-hydroxyethyl)-1-methylpiperazin-2-one (obtained as described in
Example 3, preparation of starting materials) (196 mg, 1.24 mmol) and triphenylphosphine

20 (326 mg, 1.24 mmol) in THF (3 mL) under nitrogen. The resulting suspension was stirred
at ambient temperature for 16 hours then the solvent was evaporated. The crude product
was purified by flash silica chromatography, elution gradient 80 to 100% EtOAc in
isohexane then 0 to 5% MeOH in DCM. Pure fractions were evaporated to dryness to give
I-methyl-4-[2-({1'-[3-(trifluoromethyl)[1,2,4]triazolo[4,3-b]pyridazin-6-yl]-1',2",3",6'-

25 tetrahydro-3,4'-bipyridin-6-yl }oxy)ethyl]piperazin-2-one (205 mg, 49.3%) as a solid.
m/z =503 [M+H]+.
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4.38 - 4.35 (2H, m, 6.88 - 6.85 (2H, m, 7.14 - 7.11 (3H, m, 7.92 (1H,
d) WO 2010/ 131022PCT/ GB2010/ 050750 -79- Exanple 21 Preparation of

2- 0X0- 2- M020(04312213- (tri fl uoromet hx1)] 1, 2, 41tri azol o [PE¢TR:H2P10/050750
pyridazi n6-xl] piperidin-4-yllphenoxy)ethyll piperazin-1-yll ethanol

SDIPEA (0.299 nm, 1.71 mmol) was added_40 a stirred solution of

6- {444- ( 2- pi perazi n-1- yl et hoxy) phenyl ] pi peridin-I|-yl}
-3-(trifluoromethyl)[1,2,4]triazolo [4,3 -b]pyridazine trihydrochloride
(200 ny, 0.34 mml) 2- hydroxyacetic acid (28.6 ng, 0.38 mml) and HATU

(143 nmg, L%.SB!EQ in DMF (2.5 m). The m xture was stirred for 15
m nut es. e mxture was purified by preparative HPLC (Waters XBridge

Prep Cl18 P@B&arh%ﬂlowmz (Q:morsmL{&ﬁvdrbﬁvmmﬂﬂﬁbﬂfmetﬁw1mmltﬂﬁ»gﬂ§[)4is usi ng

decr easi ngl .oolar nlxtures of water (contalnlng 1@6annnn|a) an as
el uent s. DHERHACAZARO-) i X4 / QHAZM-e0R®or ated to
dryness to afford 2- oxo-2 4- 2- {143-

(trlfluoronethyl)[logii!n ia oIdE%ghaE]pyrldazin 6-yl ] pi peridin-4-

yl I phenoxy) et hyl Lpiperazin: 1-y1} nol (93 ng, 51.0 % as a white foam
151H NWR (399.9 MHz, DNBC>d%) 6 1.64 - 1.72 (2H, m, 1.88 (2H, d), 2.46 -
2.48 (4H, A% 2H, t), 2.78 -02.84 (1H, m, 3.07 - 3.13 (2H, m, 3.34
(2H, s) 3. 47| 2H s), 4.05 - 4.08 (4H, m, 4.41 (2H, d), 4.50 (1H, t),
6.86 - 6. , 7.16 - 7.20 (2H, m, 7.66 (1H, d), 8.24 (1H d); mz =
534 [N%l %%¢$ The 6 {4-[4-(2-pi perazi n-1-yl et hoxy) phenyl ] pi peri di n-1-y1}
-3- 20(tri oeronmethyl)[ 1,2, 4]triazol o[ 4, 3-b] pyri dazi ne trihydrochloride
used as startlng mat erial was prepared as follows:- Preparation of

t ert - but YObtdid@did- (1% flebhizy hroanateione neihod ko Exdmplet 3 braatingdirap r Bekiuvrd-4-

Acided or Gptiesabkesbbe o Bieramie b by ghengpigL s Blrydicin- e piperidneaol ) 4
25di hydr gggr4_€2_ﬂﬁfrg}(}2eld)y-lf@W{)@Eﬁzﬁpﬁgﬁgned as described in Exanple 2,
preparat Il(I){an(g/IR (399.9 MHz, CDCI3)  1.91 (2H, m), 2.10 (2H, m), 2.88 (4H, m), 2.95 (3H, s),
3.27 (2H, s), 3.34 (2H, t), 3.57 (2H, m), 4.13 - 4.19 (4H, m), 6.95 (1H, m), 7.12 - 7.16 (2H,
10 m),7.23 (1H, m), 7.93 (1H, d); m/z = 538 [M+H]+.

The 4-(3-fluoro-4-hydroxyphenyl)-1-[3-(trifluoromethyl)[ 1,2,4]triazolo[4,3-b]pyridazin-6-

yl]piperidin-4-ol used as starting material was prepared as follows:-
Preparation of 1-(benzyloxy)-4-bromo-2-fluorobenzene
Benzyl bromide (17.12 mL, 143.98 mmol) was added dropwise to 4-bromo-2-fluorophenol
15 (25 g, 130.89 mmol) and potassium carbonate (36.2 g, 261.78 mmol) in DMF (250 mL).
The resulting mixture was stirred at ambient temperature for 3 days. The reaction mixture
was diluted with ether (300 mL), and the solution was washed sequentially with water (2 x
500 mL) and saturated brine (250 mL). The organic layer was dried over MgSO4, filtered
and evaporated to afford an oil which was scratched to give a solid. The solid was
20  triturated with isohexane, filtered and dried to give 1-(benzyloxy)-4-bromo-2-
fluorobenzene (34 g, 93%) as a solid.
IH NMR (399.9 MHz, DMSO-d6) 6 5.19 (2H, s), 7.24 (1H, m), 7.32 - 7.47 (6H, m), 7.54
(1H, m).
Preparation of benzyl 4-[4-(benzyloxy)-3-fluorophenyl]-4-hydroxypiperidine-1-

25 carboxylate



starting materials) (16.5 g, 53.34 muvol ), tert-butyl

4- (2- hydr oxyet hyl ) pi perazi ne-1- WD 2010/ 131022PCT/ GB2010/ 050750 - 80-

car boxyl awe 200A81027279- 24-4) (14.74 g, 64.00 nmol) and trcirgeen/ehssphi ne
(16.79 g, 64.00 nmmol) in THF (150 nlL) under nitrogen. The resulting
solution was stirred at anbient tenperghure for 16 hours. The reaction

m xture was evaporated to dryness then the residue was stirred in ether
(200 nL) for 10 mnutes at roomtenperature. The 5resulting precipitate was
removed by filtration and di scarded. The ether filtrate was washed with
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in isohexane. Fractions containing the desired product were evaporated to
dryness toflegolangccer t - butyl 4-[2-[4-(1- 10
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9.44 m*roILH g @/F ﬁgg{% The resulting solution was stirred at 80C for 2
hour s¥ r( a & was cooled to roomtenperature and the sol vents
evapor at qpkaiﬁ)']gqyness The resulting solid was triturated with water then
col l ecte y filTtration, washed with ether and dried to afford tert-butyl
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1IH NWR (399.9 Mz, CDC13) 6 1.46 (9H, s), 1.76 (2H, m, 2.00 (2H, m, 2.54
(4H, m, 2.75 -2.86 (3H m, 3.11 (2H m, 3.46 (4H m, 4.11 (2H m, 4.37
(2H, m, wogwuH?22d), 7.13 (3H, m, 7.92 (1H, d); mz PCHEB2PIMHIH7S0

15Pr epar ati on of 6-1444-(2-piperazin-1-yl et hoxy)phenyl ] pi peri di n- 1-y1}-3-
(trifluoromethyl)[1,2, 4]triazol o[ 4, 3- b]@yrldazine trihydrochl oride 4. 0M HC1
I n dioxane (36.0 m, 144 02 mmol ) was ded to a stirred suspension of
tertbutyl
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and diethyl ether and vacuumdried to afford 6- {4-[4-
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28-60%y| el d by an starti™n rom 6
{4-[ 4- ( 2-ypiphenclzised a&mrangluwye)rphwaypl]epatpé 2H ﬂnlhw]s--y 1}

R R b o LRSS A
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Sodium carbonate (2 179 g, 20.56 mmol) was added to 1-[3-(trifluoromethyl)-
[1,2,4]triazolo[4,3-b]pyridazin-6-yl]-1,2,3,6-tetrahydropyridin-4-yl
trifluoromethanesulfonate (obtained as described in Example 11, preparation of starting
materials) (2.86 g, 6.85 mmol) and 4-(benzyloxy)-3-fluorophenylboronic acid (1.771 g,

15 7.20 mmol) in a mixture of DME (40 mL) and water (10 mL). The suspension was
bubbled with nitrogen for 5 minutes then 1,1'-
bis(diphenylphosphino)ferrocenedichloropalladium(Il) (0.496 g, 0.69 mmol) was added
and the resulting suspension was stirred at 80°C for 1 hour. The reaction mixture was
cooled to room temperature, diluted with DCM (250 mL) and washed with water (2 x 250

20 mL). The organic layer was dried over MgSO4, filtered and evaporated to afford crude
product. The crude product was purified by flash silica chromatography, elution gradient
50 to 70% EtOAc in isohexane. Pure fractions were evaporated to dryness to give 6-{4-[4-
(benzyloxy)-3-fluorophenyl]-5,6-dihydropyridin-1(2H)-yl } -3-(trifluoromethyl)-
[1,2,4]triazolo[4,3-b]pyridazine (2.39 g, 74%) as a solid.

25 1HNMR (399.9 MHz, DMSO-d6) 6 2.63 (2H, m), 3.87 (2H, m), 4.24 (2H, m), 5.21 (2H,
s), 6.29 (1H, m), 7.24 (2H, m), 7.33 - 7.48 (6H, m), 7.67 (1H, d), 8.28 (1H, d); m/z =470
[M+H]+.

Preparation of 2-fluoro-4-{1-[3-(trifluoromethyl)[1,2,4]triazolo[4,3-b]pyridazin-6-
vl]piperidin-4-yl}phenol

30 Ammonium formate (3.21 g, 50.91 mmol) was added to 6-(4-(4-(benzyloxy)-3-
fluorophenyl)-5,6-dihydropyridin-1(2H)-yl)-3-(trifluoromethyl)-[ 1,2,4]triazolo[4,3-



3.30 (3H, s), 3.37 - 3.40 (2H, m), 3.36 - 3.44 (2H, m, 4.05 - 4.08 (4H,
m, 4.41 (2H, d), 6.87 - 6.89  (2H, m, 7.17 - 7.19 (2H, m, 7.66 (1H,
d), 8.23 Wo201083282(1H, n) 23 6 1.18 (3H, d), 1.61 - PCTEHKBH05M50 1.88
(2H, d), 548 OFT 2.45 - 2.48 (4H, m), 2.72 (2H, t), 2.81 (1H q), 3. 07
- 3.13 (2H, n), 3.40 - 3.51 (4H, n), 4.{7

b]pyridazine (2.39 g, 5.09 mmol) and palladium (10 wt% on carbon) (0.542 g, 0.51 mmol)
in ethanol (50 mL). The resulting mixture was stirred at 78°C for 1 hour then cooled to
room temperature. The catalyst was removed by filtration, washed with MeOH and the
solvents evaporated. The residue was dissolved in 25% MeOH in DCM (200 mL) and
s washed with water (100 mL) followed by saturated brine (100 mL). The organic layer was
dried over MgSO4, filtered and evaporated to give 2-fluoro-4-{1-[3-
(trifluoromethyl)[1,2,4]triazolo[4,3-b]pyridazin-6-yl|piperidin-4-yl } phenol (1.54 g, 67%)
as a solid.
1H NMR (399.9 MHz, DMSO-d6) ¢ 1.64 (2H, m), 1.88 (2H, m), 2.78 (1H, m), 3.08 (2H,
10 m),4.40 (2H, m), 6.87 (2H, m), 7.04 (1H, m), 7.65 (1H, d), 8.24 (1H, d), 9.57 (1H, s); m/z
=380 [M-H]+.
Example 14
Preparation of 6-(4-{4-[2-(4-acetyl-1.4-diazepan-1-yl)ethoxv]phenyl}piperidin-1-vI)-3-

(trifluoromethyl)|1,2.4]triazolo[4.3-b]pvridazine

O\/\Q
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F
15 CF,

Obtained in 64% yield by an analogous method to Example 6, starting from 2-(4-{1-[3-
(trifluoromethyl)[1,2,4]triazolo[4,3-b]pyridazin-6-yl|piperidin-4-yl } phenoxy)ethyl
methanesulfonate and N-acetylhomopiperazine.
1H NMR (499.803 MHz, DMSO-d6 at 373K) 6 1.65 - 1.80 (4H, m), 1.93 (2H, m), 1.97

20  (3H,s),2.70 - 2.88 (5H, m), 3.14 (2H, m), 3.48 (4H, m), 4.04 (2H, t), 4.37 (2H, m), 6.86
(2H, d), 7.16 (2H, d), 7.54 (1H, d), 8.13 (1H, d) (2H obscured by DMSO and water); m/z =
532 [M+H]+.

Example 15
Preparation of 1-ethyl-4-]3-(4-{1-[3-(trifluoromethyl)[1,2.4]triazolo[4.3-b]pvridazin-

25 6-vllpiperidin-4-vI}phenoxv)propvl]piperazin-2-one




(2H, t), 4.38 - 4.45 (3H, m, 4.82 (1H, d), 6.86 - 6.90 (2H, m, 7.16 -
7.19 (2H, M), 7.66 (1H d), 8.24 (1H, d) 24 548 OFT 6 1.18 (3H, d),
1.61 - 1.WD20@H3102p, 1.88 (2H, d), 2.45 - 2.48 (4H, WCT/GBERAGEED t),
2.81 (1H q),

-75-

L
N7 N/N
\N,_
CF,
A solution of 3-(4-{1-[3-(trifluoromethyl)[ 1,2,4]triazolo[4,3-b]pyridazin-6-yl]piperidin-4-
yl}phenoxy)propyl methanesulfonate (obtained as described in Example 9, preparation of
starting materials) (0.27 g, 0.54 mmol) and 1-ethylpiperazin-2-one (0.159 g, 1.24 mmol) in
s DMF (20 mL) was stirred at 65°C for 1 hour. The solvent was evaporated and the residue
was quenched with water (50 mL) and extracted with EtOAc (3 x 50 mL). The organic
layer was dried over MgSO4, filtered and evaporated to afford a yellow solid. The crude
product was purified by flash silica chromatography, elution gradient 0 to 3% MeOH in
DCM. Pure fractions were evaporated to dryness to afford a yellow gum, which was
10 dissolved in a small amount of DCM. Diethyl ether was added and the mixture was stirred
for 10 minutes to give a solid, which was collected by filtration and dried under vacuum to
give 1-ethyl-4-[3-(4-{1-[3-(trifluoromethyl)[1,2,4]triazolo[4,3-b]pyridazin-6-yl|piperidin-
4-yl}phenoxy)propyl]piperazin-2-one (0.138 g, 48.0%) as a white solid.
IH NMR (400.1 MHz, CDCl13) ¢ 1.14 (3H, t), 1.82 - 1.71 (2H, m), 2.01 - 1.92 (4H, m),
15 2.57(2H,1),2.70 (2H, t), 2.80 - 2.76 (1H, m), 3.14 - 3.08 (4H, m), 3.31 (2H, t), 3.43 (2H,
q), 4.01 (2H, t), 4.38 - 4.35 (2H, m), 6.86 (2H, d), 7.13 - 7.11 (3H, m), 7.92 (1H, d); m/z =
532 [M+H]+.
Examples 16-17

The following compounds were prepared in 48-75% yield by an analogous method to
20  Example 15, starting from 3-(4-{1-[3-(trifluoromethyl)[1,2,4]triazolo[4,3-b]pyridazin-6-
yl]piperidin-4-yl} phenoxy)propyl methanesulfonate and the appropriate piperazinone:-



3.07 - 3.13 (2H, m), 3.40 - 3.51 (4H, m, 4.07 (2H, t), 4.38 - 4.45 (3H,

m, 4.82 (1H, d), 6.86 - 6.90 (2H, m, 7.16 - 7.19 (2H, m, 7.66 (1H,
d), 8.0 20 {31k WO 2010/ 131022PCT/ GB2010/ 050750 - @81/dBen10/05075R 0 1H
NVR (399.9 MHz, DMSO-d6) mz [MrH + 25 6 1.21 (3H, d), 1.61 - 1.72 (2H,
m, 1.88 (2H d), 76-
_R
)
O\/\/N\/go
AN
I
N
N7 N7
iy
CF,
Ex. | R 1H NMR (400.1 MHz, CDCI13) m/z [M+H]+
16 | Isopropyl 0 1.12 (6H, d), 1.76 (2H, ddd), 2.01 - 1.92 546

(4H, m), 2.57 (2H, t), 2.67 (2H, t), 2.81 -
2.75 (1H, m), 3.16 - 3.08 (4H, m), 3.22 (2H,
t), 4.01 (2H, t), 4.38 - 4.35 (2H, m), 4.86
(1H, septet), 6.85 (2H, d), 7.13 - 7.11 (3H,
m), 7.92 (1H, d)

17 | 2-Methoxyethyl |6 1.81-1.71 2H, m), 2.01 - 1.94 (4H, m), | 562
2.58 (2H, t), 2.68 (2H, t), 2.81 - 2.75 (1H,
m), 3.16 - 3.08 (4H, m), 3.33 (3H, s), 3.46 -
3.43 (2H, m), 3.56 (4H, s), 4.01 (2H, 1),
438 -4.35 (2H, m), 6.86 - 6.84 (2H, m),
7.13 -7.11 (3H, m), 7.92 (1H, d)




562 2.46 - 2.53 (4H, m, 2.71 (2H, t), 2.77 - 2.85 (1H, m, 3.07 -
3.13 (2H, m, 3.19 (3H, s), 3.47 - 3.54 (4H, m, 4.07 (2H, t), 4.20 (1H,
q), 4.41 wWoHpidBo22 6.86 - 6.90 (2H, m, 7.18 (2H, s), PCTEB20WHS0TH),

8.24 (1H, d) Exanpl e 26 Preparation of

6-(4-14-1(1R)- 2-(4-acetyl pi perazin-1-ylpr1- net hyl et hoxyl

phenyl | pi peridin-1-y1)-3-(trifluoronethyl)1l, 2,41triazolo [4, 3- bl

pyri dazi ne

Example 18
Preparation of 1-ethyl-4-]2-(4-{1-[3-(trifluoromethyl)|[1,2.4]triazolo[4.3-b]pvridazin-

6-vllpiperidin-4-vI}phenoxv)ethvl]piperazin-2-one
0
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5 A solution of 6-{4-[4-(2-bromocthoxy)phenyl]piperidin-1-yl}-3-
(trifluoromethyl)[1,2,4]triazolo[4,3-b]pyridazine (0.20 g, 0.43 mmol) and 1-ethylpiperazin-
2-one (0.159 g, 1.24 mmol) in DMF (20 mL) was stirred at 50°C overnight. The solvent
was evaporated and the residue was purified by flash silica chromatography, elution
gradient 0 to 5% MeOH in DCM. Pure fractions were evaporated to dryness to afford a

10 clear gum which was was dissolved in a small amount of DCM. Diethyl ether was added
and the system was sonicated to afford a solid, which was collected by filtration and dried
under vacuum to give 1-ethyl-4-[2-(4-{1-[3-(trifluoromethyl)[1,2,4]triazolo[4,3-
b]pyridazin-6-yl]piperidin-4-yl } phenoxy)ethyl|piperazin-2-one (156 mg, 70%) as a white
solid.

15 1HNMR (400.1 MHz, CDCI13) & 1.14 (3H, t), 1.76 (2H, ddd), 2.01 - 1.98 (2H, m), 2.86 -
2.73 (5H, m), 3.14 - 3.08 (2H, m), 3.27 (2H, s), 3.33 (2H, t), 3.43 (2H, q), 4.10 (2H, 1),
4.38 -4.35 (2H, m), 6.88 - 6.85 (2H, m), 7.14 - 7.11 (3H, m), 7.92 (1H, d); m/z = 518
[M+H]+.

The 6-{4-[4-(2-bromocthoxy)phenyl]piperidin-1-yl}-3-(trifluoromethyl)[ 1,2,4]triazolo[4,3-

20  b]pyridazine used as starting material was prepared as follows:-

A mixture of 2-(4-{1-[3-(trifluoromethyl)[1,2,4]triazolo[4,3-b]pyridazin-6-yl|piperidin-4-
yl}phenoxy)ethyl methanesulfonate (obtained as described in Example 2, preparation of
starting materials) (0.96 g, 1.98 mmol) and lithium bromide (0.859 g, 9.89 mmol) in
dioxan (5 mL) was heated at 100°C for 4 hours. The reaction mixture was quenched with

25 water (50 mL) and stirred for 30 minutes to afford a solid, which was collected by filtration
and dried under vacuum to give 6-{4-[4-(2-bromoethoxy)phenyl]piperidin-1-yl}-3-
(trifluoromethyl)[1,2,4]triazolo[4,3-b]pyridazine (0.880 g, 95%) as a white solid.



DIAD (0.401 nL, 2.06 mol) in THF (2 nl) was added dropwi se to 4-{143-
(trifluoromet hyI)[l 2,4] triazol o[ 4, 3-b] pyri dazi n- 6-yl ] pi peri di n-4-yl | phenol
(obt ai nedwazotesenzbed in Exanpl e 2, preparation of staPCI/GB2neN®Esnisal s)
(250 ng, 0.69 mmol), (2S)-1-(4- acetyl pi perazin-1-yl)propan-2-ol (384 ng,
2.06 mmol) and triphenyl phosphine (541 gy, 10 2.06 nmol) in THF (5 nl) at
OC under nitrogen. The resulting solution was stirred at OC for 15 m nutes
and then at roomtenperature for 21 hours. The reaction m xture was dil uted
with ethyl acetate (20 nL) and washed with saturated sodi um bi car bonate (20
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(trifluor 2,4]triazol o[ 4, 3-b] pyridazine (199 ng, 54% as a dry
film 1H —1 MHz, DMSO-d6 ); 6 1.22 (3H, d), 1.61 - 1.71 (2H, m,

1. 86- s1. Ae(f@lHwin ,coﬂlp&ﬁlc{sf%d;re Bepaidd 3870-72%Gilieldbly, anrghalogouk/methdd 83 (1H, m),
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g, 100% as gym Wi ch was used without purification. 1H NWVR (400.1 MHz,
CDC13); 6 ¥1 7 d), 2.09 (3H, s), 2.25 - 2.43 (4H, m, 2.60 - 102.67
(2H m, 3, 2/1(1H s), 3.46 - 3.49 (2H, m, 3.56 - 3.70 (2H, m, 3.82 -
3.90 (1HN Exanpl e 27 Preparation of

6- (4-{4- 12»&‘3& 2-(4- acetyl pi perazin-1-yl)-1- nethyl et hoxyl

phenyl | pi peri @Ilfsn 1- yl) 3-(trifluoronethyl)11, 2,41tri azolo [4, 3-

bl pyri dazi+ns 0—0—Chtaiped—+n-65%y+eld-by—an—ana Ggsus rethat—to
Exanpl e %‘6‘ ﬁartl ng from 1§[12i%{400”1"1\4ﬁz CDCL3Y m/z [MFH]+
(trifluonometiyiid Z, AT TS @Eolepl, 4.3 R iqd@z o1 6- 1% Haerlgyzn 4-yT'Tphenol
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(2H 20rr) 1} 96
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(31 5) | 2,48 - 2.48 (M| 39 2,861 2 Sho( I o a0 il by,
438 - 4.35 (2H, m), 4.86 (1H, quintet), 6.88 -

6.85 (2H, m), 7.14 - 7.11 (3H, m), 7.92 (1H, d)
20 | 2-Methoxyethyl |5 1.76 (2H, ddd), 2.01 - 1.98 (2H, m), 2.87 - 2.75 | 548
(5H, m), 3.15 - 3.08 (2H, m), 3.29 (2H, 5), 3.33
(3H, s), 3.47 (2H, 1), 3.55 (4H, 5), 4.10 (2H, 1),
438 -4.35 (2H, m), 6.88 - 6.85 (2H, m), 7.14 -
7.11 3H, m), 7.92 (1H, d)




(2H, m, 3.37 - 3.39 (4H, m, 4.39 - 4.42 (2H, m), 4.55 - 4.62 (1H m,
6.87 (2H, d), 7.16 (2H, d), 7.65 (1H, d), 8.23 (1H, d); mz = 532 [ MtH +.
WO 2010/ M0aRAGTI2EGB2010/ 050750 - 85- The PCT/GB2010/050750

(2R) - 1- (4-acetyl pi perazin-1-yl)propan-2-ol used as starting material was
obtained in 96%yield by an anal ogous method to Exanple 26, preparation of
starting materials, starting from N acetyl pi perazi ne and

(R) - 2- net hyl oxi rane. 1H NVR (400.1 MHz, CDC13); 6 1.14 (3H, d), 2.09 (3H,
s), 2.25 - 2.43 (4H, m, 2.60 - 52.67 (2H, M, 3.23 (1H, s), 3.46 - 3.49

(2H, ”)’£§a56!';§'70 (2H, m, 3.83 - 3.89 (1H, m. Exanple 28 Preparation

of 6-(4- 2- (4-acetyl pi perazin-1-y1)-1- (et hoxynet hybet hoxyl

pheny! | pigrepadition bf 2loxoR-(4-13-{4-po [P (weirfisk-dhdth1)fH12 4 @iaedlo[ 4,3 bipFidivii-dazi ne
10 DIAD (625 ng, 2.48 mmmol) in THF (% was added dropw se to 4- {143-
(trifl uorboyiniperidingd-yliphenqxydethyjpiperazinylvilieghanel - y| | pi peri di n- 4- yl | phenol

(obt ai ned as descri bed
(300 ny, 0.83 nmol),

N _Exanple.2, preparation of starting materials)
-1-74- Nacelyl pi perazi n-1-y1) - 3-net hoxypr opan- 2- ol
(536 ng, 2.48 an ri-n- ﬂﬁVbN hosphine (0.611 nL, 2.48 mol) in
THF (5 nL) at 0C un ni trogen. The esﬁﬁting solution was stirred at 0C
for 15 mn d-then at roomtenpetature for 21 hours. Further protions
of (2R)-1-(acetyl pi perazi n-1-yl)-3-nmnmet hoxypropan-2-ol (180 ng, 0.83 mmol)
in THF ({%LY, tri-n-butyl phosphine (0.205 nL, 0.83 nmol) and DI AD (209 ny,
0.83 mol \=kp THF (2 nL) were added and the mixture was stirred at room
20t enperat urecH,or a further 72 hours. The reaction m xture was diluted with
et hyl acetate (20 nL) and washed with saturated sodi um bi carbonate (20 nL)

and sat uldPE& 290 enl(.207 nmoDves astdgd i @ stirsgfetoluiiws of 1oF #d[4-8oapzinfli-| t er ed

and evaporat ed.t,0 m. ,.The_.crude-product rifi f.lash silica

chr omat og iy VB TRREA o G A8 PGS bE R B Bl ipaat =

6- (4- { 4- [tfiAyRroc dridea 260 lgp D Bemasbn; hydibxlacetic acid (28.6 mg, 0.38 mmol) and

25( met hoxynet hyl ) et hox ]phenylIﬁhgerldln-I-yl)-3-(tr|fJuoronethyl)[1,2,4]tr
i azol o[ 4, TH](Mm@aQﬁ%@r{l@imﬁ Gop mig. Bhypyxtpfe vigs stirgd for1h RIE400. 1

MHz, DWVB : . - . 1), ,
5 B bl B o PR R B R,
(2H, o), cdluznh, 68Hilica) 19 dnBéiametr,AQ0(dddl,lenpth), BsidBdecrSsmgly Rdtar mixturds 3O -

g) ,428.( gg’w%’(c%)tggm;gil;&/o gr%ggéll_i’)w %@%ﬁéﬁ&m récti7o'ng' gon(ta%irljingd[%é dgsirgg (1H,

(2R - 1- (4oapBld RLRSKAFI Aol 1y b TELNBYDERRANZ0l. Used as starting

4
mat eri al was prepared R) - 2- ( Met hoxymne oxirane (1.958 g,

ﬁf) 23 g‘m}itrbﬂumnl fahlyié{d,2t,4jtrNZ_abéﬁt,gAbﬂ)}i)}p'eiaém;mgl]piﬁeﬁcﬁg-,4-2_(|)_. 21 rrlrml) in MeOH (50
an the,sol utl was Sstirr at (0] JNAOUrs.. . sol vent was
evhpor at 4 gy R poreanong St ol (o L SOm s 8T 5. 1o
net hoxy prigpRVIZ (39 o MIHADIISOAY & a%4a 1m@mhg,h1.8\@§zm%§,dz.m t hawi4H, m),
purification. 1H NWR (400.1 MHz, CDC13); 6 2.08 (3H, s), 2.37

2.72 (2H, 1), 2.78 - 2.84 (1H, m), 3.07 - 3.13(2H, m), 3.34 (2H, s), 3.47 (2H, s), 4.05 - 4.08

(4H, m), 4.41 (2H, d), 4.50 (1H, 1), 6.86 - 6.90 (2H, m), 7.16 - 7.20 (2H, m), 7.66 (1H, d),

8.24 (1H, d); m/z = 534 [M+H]+.

The 6-{4-[4-(2-piperazin-1-ylethoxy)phenyl]piperidin-1-yl}-3-

20  (trifluoromethyl)[1,2,4]triazolo[4,3-b]pyridazine trihydrochloride used as starting material
was prepared as follows:-
Preparation of tert-butyl 4-[2-[4-(1-(benzyloxycarbonyl)-1,2,3,6-tetrahydropyridin-4-
yD)phenoxy]ethyl]piperazine-1-carboxylate
DIAD (12.60 mL, 64.00 mmol) was added dropwise to benzyl 4-(4-hydroxyphenyl)-5,6-
25 dihydropyridine-1(2H)-carboxylate (obtained as described in Example 2, preparation of
starting materials) (16.5 g, 53.34 mmol), tert-butyl 4-(2-hydroxyethyl)piperazine-1-



- 2.53 (44 m, 2.57 - 2.64 (2H m, 3.12 (1H, s), 3.36 - 3.49 (4H m,
3.39 (3H, s), 3.57 - 3.69 (2H, m, 3.87 - 3.93 (1H, m. Exanple 29

Pr epar at iwo 20f0/81@24- { 4- [ (1R) - 2- (4- acet yl pi per azi n- 1- y1) PCT/GB2010/050750

15( met hoxymnet hybet hoxyl

phenyl | pi peridin-1-y1)-3-(trifluoronmethyyl)[1, 2, 41triazolo [4, 3-

bl pyri dazi ne htained in 8%yield by an anal ogous nethod to Exanpl e
28, starting from 4-{143-

(trifluoronmethyl)[1,2,4]triazol 0[4 3-b] pyridazi n-6-yl] pi peri di n-4-yl | phenol

d (29)-1- 0 t 2 (400.1
o (29 ol SR AR BRA I W) s R PLRBR A A hipe AT (205 L
;r) 2. 243(84;(41 ?E)I(_)Irﬁm;l)og 1128”2}65 (:15(7 inl_g&hideﬂ’ﬁltroé’engzﬂé% rezéulgﬁa% gall(dgoHWﬁ; &112&132%‘[ 32]I-I4 é )2H
4. ’47 - 401 qf gmpgpaturg, fglzlq Qquprs d)The'yea;py_lon mqtgre(\gw ev,@;)oratpdgé eSS tH§R g z
562 [ M+
(29)- 1 (4Toreslih S et AT i 10 s Mo emperure. The, 1 ng
mat erisal rewdinphiradipiede ivas 9@31%%&e;bzcﬁlbytlcmranartmc@giadsrhméthmdiltrae fvea wplsked28,
()2 ( met Roxged Ay o lae) BR80T BEstte (sit s).

:2)) g; : :2)) fg%re(%l Bl evaﬁor@t@d (d]-é'fve Pude %rd'd%cﬁ Hhe Shde ﬁoé&t Was pﬂgﬁ&flw iRy 3-39

silica chrornatography, elution gradient 20 to 60% EtOAc in isohexane. Fractions

containing the desired product were evaporated to dryness to afford tert-butyl 4-[2-[4-(1-
10 (benzyloxycarbonyl)-1,2,3,6-tetrahydropyridin-4-yl)phenoxylethyl]piperazine-1-
carboxylate (34.6 g, 82%) as a gum which was contaminated with 34% by weight
triphenylphosphine oxide.
IH NMR (399.9 MHz, DMSO-d6) 6 1.40 (9H, s), 2.42 - 2.47 (6H, m), 2.71 (2H, m), 3.32
(4H, m), 3.62 (2H, m), 4.03 - 4.10 (4H, m), 5.12 (2H, s), 6.06 (1H, m), 6.92 (2H, d), 7.31 -
15 7.40 (7TH, m); m/z = 522 [M+H]+.
Preparation of tert-butyl 4-[2-[4-(piperidin-4-yl)phenoxy|ethyl|piperazine-1-
carboxylate
tert-Butyl 4-[2-[4-(1-(benzyloxycarbonyl)-1,2,3,6-tetrahydropyridin-4-
yl)phenoxy]ethyl]piperazine-1-carboxylate (66% pure by weight) (34.62 g, 43.80 mmol)
20 and 5% palladium on carbon (50% wet) (4.47 g, 1.05 mmol) in MeOH (250 mL) were
stirred under an atmosphere of hydrogen at 5 bar and 60°C for 4 hours. The catalyst was
removed by filtration and the solvents evaporated to give crude product. The crude
product was purified by flash silica chromatography, eluting with 60% EtOAc in isohexane
then 15% 2M ammonia/MeOH in DCM. Pure fractions were evaporated to dryness to
25 afford tert-butyl 4-[2-[4-(piperidin-4-yl)phenoxy]ethyl|piperazine-1-carboxylate (15.42 g,
90%) as a solid.
IH NMR (399.9 MHz, CDCIl3) ¢ 1.46 (9H, s), 1.62 (2H, m), 1.81 (2H, m), 2.50 - 2.59 (5H,
m), 2.73 (2H, m), 2.80 (2H, t), 3.18 (2H, m), 3.44 (4H, m), 4.09 (2H, t), 6.85 (2H, d), 7.13
(2H, d); m/z =390 [M+H]+.

30



(4H, m, 2.57 (3H, s), 3.57 - 2.64 (1H, m, - 3.69 (2H, n), Exanple 30
Preparation of 4-14-12-(4-acetyl pi perazin-1-ybethoxyl-2-nethyl phenyll-1-13-
(trifluorwoebtwiB)@l, 2, 41t ri azol 014, 3- bl pyri dazi n- 6-yl | piPpEMGE 10/050 75D

Met hanesul fonyl chloride (0.451 nL, 5.81 mvol) was added dropwi se to a

sol ution of 2- (4-acetyl pi perazine-1-ylgiet hanol (obtained as described in
PCT Int. Appl. W2003064413, Exanple 28, preparation of starting material s)
(1 g, 5.81 mmol) and triethylamne (0.897 nL, 6.39 nmol) in DCM (20 nL) at
OC under nitrogen. The 15resulting sol uti on was stirred at OC for 15

m nut es, 4 hen 0 e nd red for a
further 2rentrafion SFEr QI Bl o REREA S ARG 50 1) and
the or garu]pyﬂlaa/ﬁﬁ wﬁﬁnﬁémm @yﬂphé\ﬁ)ﬁ%thilgﬂlf)@’faeﬂlealnéht%\iﬂyl@feat ed. The
resulting crude 2- -acet&y pi per azi n- et hyl net hanesul fonate (286 ny,

1.14 mol IPﬁés(2eﬁ4§§@Lv1e"d4 gs1a9d ﬁi}o Gpljoro-3-(trifluoromethyl)-

4- (4- hyd

20017171 Uor LHSER P B ARG obincy o dspesibed i Monaigh, Chem 1972:403: 4 o1 150
ng, 0538 1691)) (2 g28d9pnhal sihd rarcButhohfa-p4-(2 i dimy-4- ﬂ)p&i&nmyqﬂthylx}lﬁpﬁaﬂdded.. The
resul ting %Qspensmn g\e{vss stirred undf nitrogen at 100C for The

react i on SAPRKYIRE (R&S Levdfonmeldn PYRf3PHaky Thedgrudug s 10PWW€‘§® n) and
the sol utgyan yasypas hegh ﬁ%ét{bn"i’ﬁfxﬁll\l;a GAs %oégﬁit o 83@@@%&&@5&%@ rsbﬁ@ntgﬁo ).

The organic |ayer was dried over d and 25evaporated to afford
crude pr esesirated edrynesde The onbultingwakd pas tritiettdoyith vash tl@hlcbhazted by

amon . TBGRE. yBY 20/ A oPReTe R OTORISU PSS! HaaT et B & -

ev ?Eollro at e, 2Ql?trﬂ&éﬂﬂPlsﬁb]ﬁ%zrﬁflﬁﬁ%%lf@pérﬂﬂr@ﬂﬂ]}ﬁ@@d;&ﬂ&hﬁﬁfﬁ&hﬂné A ¥Rk hawy] - 2-
me en
-1- [g E)t Kﬁﬂ?@o?b@@éhfyml{dl 2, 4] triazol o[ 4, 3- b] pyri dazi n- 6-yl ] pi peri di n- 4- ol

(122 . SRR urEd QUSRI 3N RSO Ep SR A gy, 2,00
t), 3. 38 2 75& 56 (ﬁﬂ,m TB.114285m(, 246 (4H, ndh, 461 (24, m?i)4w 375201 n{) 16187 %Z)Hr? 69
(1Hdd), 7.13 (3% gn) 792)(fH d)zr?l/z(—s‘m ([1134+H]+66 (1H d +25 (1K d) >48
15 Preparation of 6-{4-[4-(2-piperazin-1-ylethoxy)phenyl]piperidin-1-yl}-3-
(trifluoromethyl)[1,2,4]triazolo[4,3-b]|pyridazine trihydrochloride
4.0M HCl in dioxane (36.0 ml, 144.02 mmol) was added to a stirred suspension of tert-
butyl 4-[2-[4-[1-(3-(trifluoromethyl)-[1,2,4]triazolo[4,3-b]pyridazin-6-yl]piperidin-4-
yl]phenoxy]ethyl]piperazine-1-carboxylate (8.29 g, 14.40 mmol) in dioxane (166 ml). The
20 reaction mixture was stirred at room temperature for 48 hours. The product was isolated by
filtration, washed with dioxane and diethyl ether and vacuum dried to afford 6-{4-[4-(2-
piperazin-1-ylethoxy)phenyl]piperidin-1-yl}-3-(trifluoromethyl)[ 1,2,4]triazolo[4,3-
b]pyridazine trihydrochloride as an off-white solid (8.155 g, 13.94 mmol, 97 %).
IH NMR (399.9 MHz, DMSO-d6) 6 1.61 - 1.74 (2H, m), 1.85 - 1.92 (2H, m), 2.77 - 2.88
25 (1H,m), 3.11 (2H, 1), 3.61 (2H, t), 4.40 - 4.81 (8H, m), 4.41 (4H, t), 6.96 (2H, d), 7.23 (2H,
d), 7.67 (1H, q), 8.25 (1H, d), 9.81 (2H, s), 12.18 (1H, s); m/z =476 [M+H]+.
Examples 22-25

The following compounds were prepared in 28-60% yield by an analogous method to
Example 21, starting from 6-{4-[4-(2-piperazin-1-ylethoxy)phenyl]piperidin-1-yl}-3-
30 (trifluoromethyl)[1,2,4]triazolo[4,3-b]pyridazine and the appropriate carboxylic acid:-



[ MtH +. The

4- (4- hydr oxy- 2- net hyl phenyl)-1-[3-(trifluoronethyl)[ 1, 2,4]triazol o[ 4, 3-b] py
ri dazi n6-wo2pioperi2di n- 4- ol used as starting material wa®CprGRarcdd0z=s
follows:- 10 Preparation of benzyl

444- (benzyl oxy) - 2- met hyl pheny1] - 4- hydr gwypi peri di ne- 1- carboxyl ate Obt ai ned
in 38% vyield by an anal ogous nethod to Exanple 3, preparation of starting
materials, starting from benzyl 4-oxopiperidine-1-carboxylate and

1- (benzyl oxy) - 4- br onp3- nethylbenzene (CAS 17671-75-9). 151H NWR (399.9 Mz,

DVSO-d6) 6 1.80- 1.86 (4 .49 - 2.54 (3H, m, 3.18 - 3.30 (2H, m,
3.91 (2H, d), 4.87 ( 91(4H, d), 6.73 -6.81 (2H, m, 7.23 -7.47
(11H, mM; mz =43 - P aradhi on of

4- (4- hydr oxy- 2-Jyret yIphenyI)plperl in-4-ol Obtained in 71%yield by an

tjlod>t o Exanple 3, preparation of starting 20materi al s,
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5 1.18 3H, d), 1.61 - 1.72 (2H, m), 1.88 (2H, d),
2.45 -2.48 (4H, m), 2.72 (2H, 1), 2.81 (1H, q),
3.07 - 3.13 (2H, m), 3.40 - 3.51 (4H, m), 4.07
(2H, 1), 4.38 - 4.45 (3H, m), 4.82 (1H, d), 6.86 -
6.90 (2H, m), 7.16 - 7.19 (2H, m), 7.66 (1H, d),
8.24 (1H, d)
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hours. The reaction m xture was washed with water (20 nL) and the organic
| ayer was dried over MgSO4, filtered and evaporated to dryness. The

resul ti ngworote13pe2¢4- met hyl - 3- i soxopi perazi n-1 -yl ) et hylPCrmtBrarasatshonat e
(270 mg, 1.14 mmol) was dissolved in DM (10 nL) and

4- (4- hydr oxy- 2- net hyl phenyl)-1-[3-(trifdsuoromethyl )[1,2,4]triazol o[ 4, 3-

b] pyri dazi n-6-yl ] pi peridin-4-ol (obtained as described in Exanple 30,
preparation of starting materials) (150 ng, 0.38 nmmol) and potassi um
carbonate (264 ng, 1.91 mmvl) were added. The resulting suspension was

cvapor aldd o drynoad 17 S L5 o R3S m) and tRe"SoN G Bn pas
washed with [wat (4 |x 50 nmL). The aqueous washi ngs wereg further exfracted

with DCM (25 nL). The conbined organic | ayers were washegd with saturated
brine (3Q@5m}), dried |ave2]l BIE@, 1.61} 1 o242Hamgl lexta(dt, dh.ed 362 af ford crude

product . The crute-prloduct urified f h_sjlica |chromat ogr aphy,
elution|gradieft 0 tg 22%%6 %/gnglﬁ?ﬁm @'W@ﬂ%g?ﬁ@r’% (Jiéc anmoni a. Purp
fractions were evaporiahgd ¢70. 31.[3/82?4%%2)2 9.1978Ar g $ah 23 544-

{4- hydraxy-1-[3-(trif|l uoronet hyl ;4] triazol o[ 4, 3-b] gyri dazi n-6-l ] pi per
i di n-4-y1}- |3- met hyl pHéhory)e0h(2H,-tL 48k (i, p), geblaZHnadR- gne (41 ng, R0% as

a yellow sollid. WO 20 1 CT. 0 507 -90- 1H NWR (399. 9| Mz,
Co13) 6 205 - 2. 11 (00 (St oL 3l )l "2 68 (4| &)
3.20 (2H, s), 3.27 (2H241H,3)50 - 3.60 (2H, m, 4.02 (2H, t), 4.04|- 4.11
(2H, m,.6.81 (1H dd), 6 69 (1H d) 7 08 (1H d) 7 18 (1H d,  partially
obscur ed Bxan@le26) , 7.85 (1H, d); mz = 534 [M+1-1]+. 5 Exanple 32

Pr epar at i of s | - 1-1 1- Ol-gtrif et hy1) 11, 2, 41tri azol o [ 4, 3-
pi peri di m==2SHAH AR A AT S ttte

2- (4- { 1- [ndethVietHdxi idin-2,vH}-8(iréawdronbtid1}]] Py iritaoid)4.8- yI | pi peri di n-
4- 10 yl } phenoxy) et hyl nethanesul fonate (obtalned as described in Exanple
2, prepatdpyiddazane st artjing materials) (200 ngy, 0.41 mmol),

4- et hyl -1, 4- di azepan; drochloride (136 ng, 0.82 mol ), DI PEA (0. 287
m., 1.65 nmol) and s i “&E}GLS ng, 0.41 nmmol) were suspended in DVA
(2 nm.) and seal iAta-a mcro be. The reaction was heated to 150C
for 2 hours in theJm crowave react and cooled to roomtenperature.
15Silica dded, the solvent was evaporated and the crude product was
purified MNash silica chromatography, elution gradient 0 to 5% MeOH in
DCM Puré‘l\f:r{acti ons were evaporated to dryness, then further purified by

i on exchafgeghr omat ogr aphy using an SCX col um. The desired product was
eluted fromthe col um using 2M amoni a/ MeOH and the sol vents were

evapor at e3l ATP(0HYINAES2. .06 nhdIP dTHF gUML ) Whis @i dabdopwisk 6 at@dqi3wi th 20 et her.

The resulting solid was collected by filtration and dried to %ji‘ve
4- et hy 1_(t1@1_0(qme{tllyl)[l,2,4]tr1azolo[4,3-b]pyrldazm-6-yl]p1per1d1n-4-yl}phenol (obfained as

noxy) ety T L o 4505 L GAEf bk e BUBYLLTTR Cnp o) BBl (G g, o™
MHz, DVB@eet§lpiperaziGo-y(pbpan2-oll(38%F m(g2 BLO6mimoB abd triphZn@Bhdsphineth41 g /6 -

Cob 2 0mpynat s i) b €l Elpictendere i Shustitg b bt 1y &
WO 2010/ 38¢ 422 PG fdRa kA 030 26bm ge]rﬁperature for 21 hours. The reaction mixture was

diluted with ethyl acetate (20 mL) and washed with saturated sodium bicarbonate (20 mL)

J
azin=1-vI)-1-

and saturated brine (20 mL). The organic layer was dried (MgSO4), filtered and
evaporated to a gum. The crude product was purified by flash silica chromatography,

15 elution gradient 0 to 4% MeOH in DCM. Pure fractions were evaporated to afford 6-(4-{4-
[(1R)-2-(4-acetylpiperazin-1-yl)-1-methylethoxy]phenyl } piperidin-1-yl)-3-
(trifluoromethyl)[1,2,4]triazolo[4,3-b]pyridazine (199 mg, 54%) as a dry film.

IH NMR (400.1 MHz, DMSO-d6 ); 6 1.22 (3H, d), 1.61 - 1.71 (2H, m), 1.86 - 1.90 (2H,
m), 1.97 (3H, s), 2.38 - 2.61 (6H, m), 2.77 - 2.83 (1H, m), 3.07 - 3.13 (2H, m), 3.37 - 3.39



Exanpl e 33 Preparation of 6-14-(4-{2-1(3S)-4-acetyl-3-nethyl pi perazin-1-

yl | et hoxyl phenybpi peridi n-1-y11-3-(trifluoronethyl)11, 2,41tri azol 014, 3-bl py
ri dazi ne w0 2010/131022. . .., -, , N ....... --.) LTA ,r- 0 5 QOpraigezd10/030750% yi el d
by an anal ogous nethod to Exanple 32, starting from 2-(4-{143-
(trifluoromethyl)[1,2,4]triazol o[ 4, 3- bggyrldazin 6-yl ] pi peri di n-4-yl | phenox
y) et hyl nethanesulfonate (obt ai ned as scribed in Exanple 2, preparation
of starting materials) 10 and (2S)-Nacetyl-2- nethylplpera2|ne 1H NWR
(500 1 MHz, DMSO- d6 @73K) 6 1.19 (3H, d), 1.70 (2H, , 1.91 - 1.96 (5H

(1H er;) ° (%ﬁi‘%l)?”?ﬁ? '2?753 ditgh. r{pﬁﬁ 'W(lﬁ’%@?%%ﬂh ] 1%74?'%’14—1117'9)5 rali Bt (2H,

rT) , 6.87 8(22|l-(lHdh) nl/z 656N+ 7.53  (1H, d), 8.12 (1H d); mz = 532
H +. 34 Preparation_ of
6 1 4 (4- {Tzln_e HE%R) (%a%ﬁpmetaguhﬁyﬁyrqpp@gr(&pﬁed gs starting material was prepared as
15yl | et hgxylp: %enybplperldln 1-y11-3-(trifluoromethyl) 11, 2, 41tri azol 014, 3-b
pyridazine 0 ........ ---?,N,.---) 0 Cbtained in 48@6y|eld by an

anal ogousSyeiMatylbrirdcan2deé g321 45 hﬁndilb wgs addatht@ N-deefylgierazine (2.5 g, 19. 50
(111 ororet WLk R gzol oL Ry deat o6 Lo peto o phenor
o ARl oA S AP BB T
m, 2.06 100%) asrp gu@. WIBcl{ $lals usgd, withod ¥ purificafign(4H, m), 2.83 (1H, m), 3.04
(1H m, I%I l%ﬁ/ﬂ{ %H’o.l MHz, CDCI3); 6 1.14 (3H, d), 2.09 (3H, s), 2.25 - 2.43 (4H, m), 2.60 -
10 2.67 (2H, m), 3.22 (1H, s), 3.46 - 3.49 (2H, m), 3.56 - 3.70 (2H, m), 3.82 - 3.90 (1H, m).

Example 27

Preparation of 6-(4-{4-[(15)-2-(4-acetylpiperazin-1-yl)-1-

methylethoxy]|phenvl}piperidin-1-y1)-3-(trifluoromethyl)[1,2.4]triazolo[4.3-

blpyridazine

O\:/\N/ﬁ
K/N
g '
_N
N\;:E
CF

Obtained in 65% yield by an analogous method to Example 26, starting from 4-{1-[3-

15

(trifluoromethyl)[1,2,4]triazolo[4,3-b]pyridazin-6-yl]piperidin-4-yl } phenol and (2R)-1-(4-

acetylpiperazin-1-yl)propan-2-ol.

IH NMR (400.1 MHz, DMSO-d6); 6 1.22 (3H, d), 1.61 - 1.70 (2H, m), 1.86 - 1.90 (2H,
20 m), 1.96 (3H, s), 2.38 - 2.48 (5H, m), 2.56 - 2.61 (1H, m), 2.77 - 2.83 (1H, m), 3.07 - 3.13

(2H, m), 3.37 - 3.39 (4H, m), 4.39 - 4.42 (2H, m), 4.55 - 4.62 (1H, m), 6.87 (2H, d), 7.16

(2H, d), 7.65 (1H, d), 8.23 (1H, d); m/z = 532 [M+H]+.



WO 2010/ 131022PCT/ GB2010/ 050750 -92- m), 3.86 (1H, m, 4.08 (2H, t), 4.27
(1H, m, 4.36 (2H, m, 6.88 (2H, d), 7.16 (2H, d), 7.53 (1H, d), 8.12 (1H,
d); mz wb2mygmkip+. Exanpl e 35 Preparati on of PCT/GB2010/050750
4-{4-1-2-(4-acetyl pi perazi n-1-xl) et hoxyl - 2-f | uorophenyl | - 1- 13-

5(trifl uororret hybi |, 2,41triazolo I-4,3-¢qal pyridazin-6-yll piperidin-4-ol

O...,........ -,,NThl .. .Ny O Cbtained in 62%yield by an
anal ogous nmet hod to Exanpl e 30 startl ng from
4-(2-fluoro4- hydroxyphenyl) 1- (trlfluororrethyl) [1,2,4]triazo 1o [4,3

-b] pyrid pi Fi (4-acet | erazine- 1- thanol
101H NNR%S%‘%¥ o aﬁ@g& ﬁlé?)fmﬁ)fnéﬂ usgqas g ?@H"“aé)w i ol
(2H m, 93(%4}]-16((1233}; anta)tl.alo%oéﬁméﬂlbki td Examplé 126(121’ebarﬁﬂon . stafting ﬁlaﬂs&a(sGH TT')
4.09 (2H, tI@H‘ 19 (2H, d), 5.41 (1H, s), 6.73 - 6.82 (2H, m, 7.54 (1H,
t), 7.68 staring figm Nachylpmerazyy: anrahr(%)-2 ms8bhylpREHC: The
4- (2-f1 ugipy X e [ rfI <) Ly olo[4,3
-b] pyri da2| nf%%b Lg{oflp]yﬂe%f p?@mlgl ﬁ‘u e(fldeis2 ds%) igft:r§)|t’1gér%atz[ezir%i @Fﬁv\/gét %éepar ed as
f ol | ows: 2.67sRHepar 223 OrH,of, émzy K9 (2H, m), 3.56 - 3.70 (2H, m), 3.83 - 3.89 (1H, m).
444- (benzyl oxy) - 2-fl uor opheny1l] - 4- hydr oxypi peri di ne- 1- carboxyl ate Obt ai ned
in 61% yiéﬂ&éﬁn anal ogous nethod to Exanple 3, preparation of starting
mat eri al o5k feeNiBRiePSsih diNig 11 - car boxyl at e and

DT OT Fopenzer 79-6). 201H NI\/R (399 9

3

(2H d), 11.(2H, s), 5.13 (2H s) 5. 31 (1H s), 6.80 - 6 88 (2H, m,
7.31 7@%, 7.52 (1H, t); mz = 434 [MH-. Preparation of
4- (2-fl uoro-4-hydroxyphe di n- 4- oI Obt ai ned in 100%yield by an
anal ogous nethod to @- e|3, ew@aratl on of starti ng 25materi al s,

44- (be H\ox fl uor ophenyl] - 4- hydr oxypi peri di ne- 1-

starting from ben2y
car boxyl at e. 2010/ 131022PCT/ GB2010/ 050750 -93-

f\l(
N
-
N/ N

\N____(
CF

DIAD (625 mg, 2.48 mmol) in THF (5 mL) was added dropwise to 4-{1-[3-

10

(trifluoromethyl)[1,2,4]triazolo[4,3-b]pyridazin-6-yl]piperidin-4-yl } phenol (obtained as
described in Example 2, preparation of starting materials) (300 mg, 0.83 mmol), (2R)-1-(4-
acetylpiperazin-1-yl)-3-methoxypropan-2-ol (536 mg, 2.48 mmol) and tri-n-

15 butylphosphine (0.611 mL, 2.48 mmol) in THF (5 mL) at 0°C under nitrogen. The
resulting solution was stirred at 0“C for 15 minutes and then at room temperature for 21
hours. Further protions of (2R)-1-(acetylpiperazin-1-yl)-3-methoxypropan-2-ol (180 mg,
0.83 mmol) in THF (1 mL), tri-n-butylphosphine (0.205 mL, 0.83 mmol) and DIAD (209
mg, 0.83 mmol) in THF (2 mL) were added and the mixture was stirred at room

20  temperature for a further 72 hours. The reaction mixture was diluted with ethyl acetate (20
mL) and washed with saturated sodium bicarbonate (20 mL) and saturated brine (20 mL).
The organic layer was dried (MgSO4), filtered and evaporated to a gum. The crude product
was purified by flash silica chromatography, elution gradient 0 to 4% MeOH in DCM to
afford 6-(4-{4-[(15)-2-(4-acetylpiperazin-1-yl)-1-

25 (methoxymethyl)ethoxy]phenyl}piperidin-1-yl)-3-(trifluoromethyl)[ 1,2,4]triazolo[4,3-
blpyridazine (91 mg, 19%) as a dry film.



1H NMR (399.9 MHz, DVMsO-d6) 6 1.47 (2H, d), 1.94 - 2.05 (2H, m, 2.71 (2H,
d, 2.93 (2H, t, partially obscured by H2O, 4.86 (1H, br s), 6.47 (1H,
dd), 6.55wv0Rbyo/ddd22 7. 37 (1H, dd), 8.51 (1H, s). Pr eparaiB2010/036750

4- (2-fluoro-4-hydroxyphenyl)-143-(trifluoronmethyl)[1,2,4]triazolo

[ 4, 3sb] pyri dazi n-6-yl ] pi peridin-4-ol Ofgai ned in 80%yield by an anal ogous
nmet hod to Exanple 3, preparation of starting materials, starting from

6-chl oro-3-(trifluoronmethyl)4l, 2,4]triazol o[ 4, 3-b] pyri dazi ne and

4- (2-fl uoro-4-hydroxyphenyl) pi peridin-4-ol. 1H NWVR (399.9 MHz, DVMSO d6) 6

b3 (2B ook 2 Bptsclago ufh Shay B e T ol PRSI 0. KB
Z)r gg(; ;ﬁ,s% ¢)37 B8 25(4H,hh), d)55 -2. 5787(2(Htlrh) 3)7 - 83 (FH3Y, 1.04Hp 43 (21ExanplE 36

4-12-(3- f@fdcﬁ)cﬁ 40 £ 3 ARy dHosy- 3148 83.67 (A mbreifethi? (M 1), 458 -t m; 3- bl

d | J- - 2- ON
D PR B ek B S ) Lt R P o to Exarml e
31 star tTihe @2 R y- 044t 2ipip oo 4 -yhy haxtyaxipropan-2dol ub& as(dtartifig tatcviabivay | )
[1,2,4]triazo | o [4 3 -b] pyridazin-6-yl]pip eridin-4-ol (obtained as

descri bed’r?mr@)?ér%ll‘e”%*é preparation of starti ng materi als) and 4-(2-

hyd
R g R L G e ¢ 7

(2568( 2H,(269g, 28.242m@H, intMe;(?H (BOmMI 2 eind the, somtigﬁ ;gaz Istllr:'dt) Zt)@" Zo(lht%%rg) : IVEI—|]7§
- zZ = :
Exanpl s 157 sHentrk® o P‘P%Wﬁ% %@3&5@%@% bﬂﬁ St 9835100 yield by an
anal ogousndiRs:p fbpﬁﬁ 220':1@61@ 95%0as $ b@htwHith &/ﬁQﬁ@ed without urlﬁcatlon
4- (4- hydro rifluoronmethyl)[1, triazol of 4, 3-
b] pyr i dazhﬂnggd ‘i/()@l]pr{Zd 3P A BB4, ﬁba Hs Qd%% , bed2 |5ﬁ E}(é‘r@ﬂeﬂﬁ

t d.t | cohol
was. pr ;é?@ﬁh Shrvite SRhrar e A8 LFper 8orBin by nt dncitbgels met hod

to that US@ehFle29r epare 4 (2- hydr oxyet hyl ) -1- net hyl pi perazi n- 2- one in
Exanpl e or exarrpl e in Exarrpl e 37 the al colhol used was HON O 1H NWR :

(400. 132 Pyes Iy 2.71 (2H t), 3.14 (2H,

s), 3 27 (ﬁl%ﬁloxkf}netl?Vl%Zh((ygflfbheqpvl}p%pe@'Rin(i 21ngl) t3)(tr1ﬂuoromethvl)[1 2.4]triazolo[4.3-
blpyridazine

o\é/\N /ﬁ
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Obtained in 8% yield by an analogous method to Example 28, starting from 4-{1-[3-

(trifluoromethyl)[1,2,4]triazolo[4,3-b]pyridazin-6-yl]piperidin-4-yl} phenol and (25)-1-(4-
20  acetylpiperazin-1-yl)-3-methoxypropan-2-ol.

IH NMR (400.1 MHz, CDCIl3); 6 1.71 - 1.81 (2H, m), 1.98 - 2.01 (2H, m), 2.06 (3H, s),

248 -2.54 (4H, m), 2.68 - 2.71 (2H, m), 2.74 - 2.81 (1H, m), 3.08 - 3.14 (2H, m), 3.38

(3H, s), 3.40 - 3.43 (2H, m), 3.56 - 3.59 (4H, m), 4.37 (2H, d), 4.47 - 4.49 (1H, m), 6.92

(2H, d), 7.11 -7.13 (3H, m), 7.92 (1H, d); m/z = 562 [M+H]+.



0(0-12) 2N121122 Ex. NRLIR2 1H NMR nmfz [M+H + 37 N 6 (399.9 M{z, CDC13) 1.07
(3H, t), 1.87 (2H, 535 yNom, 2.06 (2H m, 2.79 (4H n), 3.20 - 3.42
(6H, VO 2B108B1(22H, ), 4.06 (4H, n), 6.84 (2H, d), PCT/GBR(oldH75d), 7. 33
(2H, d), 7.85 (1H, d) 38 N 6 (399.9 Miz, CDC13) 0.59 (2H, n), 0.74 (2H,

-87-

The (25)-1-(4-acetylpiperazin-1-yl)-3-methoxypropan-2-ol used as starting material was

obtained in 93% yield by an analogous method to Example 28, preparation of starting

materials, starting from N-acetylpiperazine and (S)-2-(methoxymethyl)oxirane.

IH NMR (400.1 MHz, CDCI13); 6 2.08 (3H, s), 2.37 - 2.53 (4H, m), 2.57 - 2.64 (1H, m),
s 2.81-2.87(1H, m), 3.13 (1H, s), 3.36 - 3.49 (4H, m), 3.39 (3H, s), 3.57 - 3.69 (2H, m),

3.87-3.93 (1H, m).

Example 30

Preparation of 4-{4-[2-(4-acetylpiperazin-1-yl)ethoxv]-2-methylphenvyl}-1-[3-

(trifluoromethvl)|1,2.4]triazolo[4.3-b]pvridazin-6-vl]piperidin-4-ol
K/N\n/

f\|(N )
7

N
N7 N7
\
N
CF,

OH

—

10

Methanesulfonyl chloride (0.451 mL, 5.81 mmol) was added dropwise to a solution of 2-
(4-acetylpiperazine-1-yl)ethanol (obtained as described in PCT Int. Appl.
W02003064413, Example 28, preparation of starting materials) (1 g, 5.81 mmol) and
tricthylamine (0.897 mL, 6.39 mmol) in DCM (20 mL) at 0°C under nitrogen. The

15 resulting solution was stirred at 0°C for 15 minutes, then allowed to warm to ambient
temperature and stirred for a further 24 hours. The reaction mixture was washed with water
(20 mL) and the organic layer was dried over MgSO4, filtered and evaporated. The
resulting crude 2-(4-acetylpiperazin-1-yl)ethyl methanesulfonate (286 mg, 1.14 mmol) was
dissolved in DMF (10 mL) and 4-(4-hydroxy-2-methylphenyl)-1-[3-

20 (trifluoromethyl)[1,2,4]triazolo[4,3-b]pyridazin-6-yl]piperidin-4-ol (150 mg, 0.38 mmol)
and potassium carbonate (264 mg, 1.91 mmol) were added.. The resulting suspension was
stirred under nitrogen at 100°C for 3 hours. The reaction mixture was evaporated to
dryness, redissolved in DCM (50 mL) and the solution was washed with water (4 x 50 mL)
and saturated brine (50 mL). The organic layer was dried over MgSO4, filtered and

25 evaporated to afford crude product. The crude product was purified by flash silica

chromatography, elution gradient 0 to 20% MeOH in DCM containing 1% ammonia. Pure



547 oV n), 1.87 (2H, nm), 2.05 (2H, m), 2.64 (1H, m, 2.76 (4H, m, 3.21
(4H m), 3.52 (2H, m), 4.06  (4H m, 6.83 (2H d), 7.06 (1H d), 7.33
(2H, d), wWo2mBB1QIH, d) 39 1 ..... 6 (499.8 Mz, DNVSOPAG)GERNMASIBH, d),
1.96- 549 2.08 (6H, m, 2.19-2.24 (1H ), 2.63-2.78 (3H,

-88-

fractions were evaporated to dryness to afford 4-{4-[2-(4-acetylpiperazin-1-yl)ethoxy]-2-
methylphenyl}-1-[3-(trifluoromethyl)[ 1,2,4]triazolo[4,3-b]pyridazin-6-yl]piperidin-4-ol
(132 mg, 63%) as a white solid.
IH NMR (399.9 MHz, DMSO-d6) 6 1.91 -2.06 (7H, m), 2.41 (2H, t), 2.45 - 2.56 (5H, m,

s obscured by DMSO), 2.70 (2H, t), 3.38 - 3.51 (6H, m), 4.05 (2H, t), 4.16 (2H, d), 5.01 (1H,
s), 6.69 (1H, dd), 6.73 (1H, d), 7.26 (1H, d), 7.66 (1H, d), 8.25 (1H, d); m/z = 548
[M+H]+.
The 4-(4-hydroxy-2-methylphenyl)-1-[3-(trifluoromethyl)[ 1,2,4]triazolo[4,3-b]pyridazin-
6-yl]piperidin-4-ol used as starting material was prepared as follows:-

10 Preparation of benzyl 4-[4-(benzyloxy)-2-methylphenyl]-4-hydroxypiperidine-1-
carboxylate
Obtained in 38% yield by an analogous method to Example 3, preparation of starting
materials, starting from benzyl 4-oxopiperidine-1-carboxylate and 1-(benzyloxy)-4-bromo-
3-methylbenzene (CAS 17671-75-9).

15 1HNMR (399.9 MHz, DMSO-d6) 6 1.80 - 1.86 (4H, m), 2.49 - 2.54 (3H, m), 3.18 - 3.30
(2H, m), 3.91 (2H, d), 4.87 (1H, s), 5.09 (4H, d), 6.73 - 6.81 (2H, m), 7.23 - 7.47 (11H, m);
m/z =430 [M-H]-.
Preparation of 4-(4-hydroxy-2-methylphenyl)piperidin-4-ol
Obtained in 71% yield by an analogous method to Example 3, preparation of starting

20  materials, starting from benzyl 4-[4-(benzyloxy)-2-methylphenyl]-4-hydroxypiperidine-1-
carboxylate.
IH NMR (399.9 MHz, DMSO-d6) 6 1.62 - 1.91 (4H, m), 2.47 (3H, s), 2.73 - 2.85 (2H, m),
2.92-3.06 (2H, m), 4.37 (1H, br s), 4.56 (1H, br s), 6.46 - 6.55 (2H, m), 7.15 (1H, d), 8.41
-9.67 (1H, m); m/z =208 [M+H]+.

25 Preparation of 4-(4-hydroxy-2-methylphenyl)-1-[3-
(trifluoromethyl)[1,2,4]triazolo[4,3-b]|pyridazin-6-yl]piperidin-4-ol
Obtained in 71% yield by an analogous method to Example 3, preparation of starting
materials, starting from 6-chloro-3-(trifluoromethyl)-[1,2,4]triazolo[4,3-b]pyridazine
(obtained as described in Monatsh. Chem. 1972, 103, 1591) and 4-(4-hydroxy-2-

30 methylphenyl)piperidin-4-ol.



m, 3.49 (2H, t), 3.86 (1H bs), 4.07-4.16 (4H, m, 4.26 (1H, bs), 4.76
(1H s), 6.88 (2H, d), 7.40 (2H d), 7.54 (1H, d), 8.12 (1H d) WO
2010/ 131080REIGBR10/ 050750 - 95- Ex. NRLR2 1H NVR nfz [PRIEGH201045307506
(499.8 MHz, DMSO-d6) 1.17 (3H, d), 1.96- 549 rN.r 2.08 (6H ), 2.19-2.24
(1H, n), 2.63-2.78 (3H, _$9.

1H NMR (399.9 MHz, DMSO-d6) § 1.91 - 2.05 (4H, m), 2.48 (3H, s), 3.40 - 3.51 (2H, m),
4.14 (2H, d), 491 (1H, 5), 6.51 (1H, dd), 6.55 (1H, d), 7.14 (1H, d), 7.64 (1H, d), 8.23 (1H,
d), 9.12 (1H, s); m/z = 394 [M+H]+.

Example 31
5 Preparation of 4-[2-(4-{4-hvdroxvy-1-[3-(trifluoromethvl)[1,2.4]triazolo[4.3-

blpvridazin-6-vl]piperidin-4-v1}-3-methviphenoxv)ethvl]-1-methvlpiperazin-2-one

TIaaS
~

N O

Methanesulfonyl chloride (0.491 mL, 6.32 mmol) was added dropwise to a solution of 4-
(2-hydroxyethyl)-1-methylpiperazin-2-one (obtained as described in Example 3,

10 preparation of starting materials) (1 g, 6.32 mmol) and triethylamine (0.976 mL, 6.95
mmol) in DCM (20 mL) at 0°C under nitrogen. The resulting solution was stirred at 0°C
for 15 minutes, then allowed to warm to ambient temperature and stirred for a further 24
hours. The reaction mixture was washed with water (20 mL) and the organic layer was
dried over MgSO4, filtered and evaporated to dryness. The resulting crude 2-(4-methyl-3-

15 oxopiperazin-1-yl)ethyl methanesulfonate (270 mg, 1.14 mmol) was dissolved in DMF (10
mL) and 4-(4-hydroxy-2-methylphenyl)-1-[3-(trifluoromethyl)[ 1,2,4]triazolo[4,3-
b]pyridazin-6-yl]piperidin-4-ol (obtained as described in Example 30, preparation of
starting materials) (150 mg, 0.38 mmol) and potassium carbonate (264 mg, 1.91 mmol)
were added. The resulting suspension was stirred under nitrogen at 100°C for 3.5 hours.

20 The reaction mixture was evaporated to dryness, redissolved in DCM (25 mL) and the
solution was washed with water (4 x 50 mL). The aqueous washings were further extracted
with DCM (25 mL). The combined organic layers were washed with saturated brine (50
mL), dried over MgSO4, filtered and evaporated to afford crude product. The crude
product was purified by flash silica chromatography, elution gradient 0 to 20% MecOH in

25 DCM containing 1% ammonia. Pure fractions were evaporated to dryness to afford 4-[2-
(4-{4-hydroxy-1-[3-(trifluoromethyl)[ 1,2,4]triazolo[4,3-b]pyridazin-6-yl]piperidin-4-yl } -
3-methylphenoxy)ethyl]-1-methylpiperazin-2-one (41 mg, 20%) as a yellow solid.



onm, 3.49 (2H, t), 3.86 (1H, bs), 4.07-4.16 (4H, m, 4.26 (1H, bs),
4.76 (1H, s), 6.88 (2H, d), 7.40 (2H, d), 7.54 (1H, d), 8.12 (1H, d)
Exanpl es w0-240/13Td2e¢ f ol | owi ng conmpounds were prepared i RCEGB2AMOFIENd by an
anal ogous nethod to Exanple 30, starting from
4-(2-fluoro-4-hydroxyphenyl)-1-[3-(trifdguoromethyl) 5

[1,2,4]triazol o] 4, 3-b] pyri dazi n-6-yl ] pi peridin-4-ol (obtained as descri bed
in Exanpl e 35, preparation of starting materials) and the appropriate

al cohol . The al cohol was prepared fromthe appropriate piperazi none by an

Py dr oy et KIS oY GERIS) 42955 pEr | et (4 G BB R 2T £,
NRIR2 1HNGRNB90sH 372 HDYSOs0 6B c0l(zH[ MyH.62 @H,2), 4.04 - 4.11 (2H, m), 6.61
(1H, dd), 6.69 (1H, d), 7.08 (1H, d), 7.18 (1H, d, partially obscured by CHCI13), 7.85 (1H,
d); m/z =534 [M+H]+.
s Example 32
Preparation of 4-methyl-1-[2-(4-{1-[3-(trifluoromethvl)[1.2.4]|triazolo[4.3-

b]pvridazin-6-vllpiperidin-4-vl}phenoxv)ethvl]-1.4-diazepan-5-one
Oy

Lr
NN
\N’
CF,
2-(4-{1-[3-(Trifluoromethyl)[ 1,2,4]triazolo[4,3-b]pyridazin-6-yl]|piperidin-4-

10 yl}phenoxy)ethyl methanesulfonate (obtained as described in Example 2, preparation of
starting materials) (200 mg, 0.41 mmol), 4-methyl-1,4-diazepan-5-one hydrochloride (136
mg, 0.82 mmol), DIPEA (0.287 mL, 1.65 mmol) and sodium iodide (61.8 mg, 0.41 mmol)
were suspended in DMA (2 mL) and sealed into a microwave tube. The reaction was
heated to 150°C for 2 hours in the microwave reactor and cooled to room temperature.

15 Silica was added, the solvent was evaporated and the crude product was purified by flash
silica chromatography, elution gradient 0 to 5% MeOH in DCM. Pure fractions were
evaporated to dryness, then further purified by ion exchange chromatography using an
SCX column. The desired product was eluted from the column using 2M ammonia/MecOH
and the solvents were evaporated to dryness to afford a gum, which was triturated with

20 cther. The resulting solid was collected by filtration and dried to give 4-methyl-1-[2-(4-{1-
[3-(trifluoromethyl)[1,2,4]triazolo[4,3-b]pyridazin-6-yl]piperidin-4-yl } phenoxy)ethyl]-1,4-
diazepan-5-one (53 mg, 25%) as a solid.
1H NMR (399.9 MHz, DMSO0-d6) & 1.66 (2H, m), 1.87 (2H, m), 2.59 - 2.68 (6H, m), 2.76
- 2.85 (6H, m), 3.09 (2H, m), 3.42 (2H, m), 4.04 (2H, t), 4.41 (2H, m), 6.87 (2H, d), 7.17

253 (2H, d), 7.67 (1H, d), 8.25 (1H, d); m/z =518 [M+H]+.



N-"--\ - 6 1.64-1.85 (4H, m), 1.99 (3H s), 2.13-2.26 (2H, 567 m,
2.59-2.90 (6H, nm), 3.35-3.52 (6H, n), 3.99- 4.07 (2H, m), 4.16 (2H,
5. 43 (1H We)20106L3682 6.82 (2H, m, 7.53 (1H t), 7.6PCEIH200)0505026
(1H, d) 42°3/

-91-

Example 33
Preparation of 6-[4-(4-{2-[(3S)-4-acetvl-3-methyvlpiperazin-1-

vllethoxyiphenvDpiperidin-1-vl]-3-(trifluoromethvl)|1.2.4]triazolo[4.3-b]pvridazine

O~y /\
Y
N7 NS
\N___
CF,
5 Obtained in 11% yield by an analogous method to Example 32, starting from 2-(4-{1-[3-
(trifluoromethyl)[1,2,4]triazolo[4,3-b]pyridazin-6-yl|piperidin-4-yl } phenoxy)ethyl
methanesulfonate (obtained as described in Example 2, preparation of starting materials)
and (2S)-N-acetyl-2-methylpiperazine.
IH NMR (500.1 MHz, DMSO-d6 @ 373K) 6 1.19 (3H, d), 1.70 (2H, m), 1.91 - 1.96 (5H,
10 m),2.05(1H, m), 2.22 (1H, m), 2.65 - 2.76 (4H, m), 2.83 (1H, m), 3.03 (1H, m), 3.15 (2H,
m), 3.86 (1H, m), 4.08 (2H, t), 4.27 (1H, m), 4.36 (2H, m), 6.87 (2H, d), 7.16 (2H, d), 7.53
(1H, d), 8.12 (1H, d); m/z= 532 [M+H]+.
Example 34
Preparation of 6-[4-(4-{2-[(3R)-4-acetyl-3-methylpiperazin-1-

15 vllethoxyiphenvDpiperidin-1-vl]-3-(trifluoromethvl)|1.2.4]triazolo[4.3-b]pvridazine
O™ /ﬁ
N
k_/N\”/

4

N/N
CF,

N
\
N

Obtained in 48% yield by an analogous method to Example 32, starting from 2-(4-{1-[3-

(trifluoromethyl)[1,2,4]triazolo[4,3-b]pyridazin-6-yl|piperidin-4-yl } phenoxy)ethyl

methanesulfonate (obtained as described in Example 2, preparation of starting materials)
20 and (2R)-N-acetyl-2-methylpiperazine.

IH NMR (500.1 MHz, DMSO-d6 @ 373K) 6 1.19 (3H, d), 1.70 (2H, m), 1.91 - 1.96 (5H,

m), 2.06 (1H, m), 2.23 (1H, m), 2.67 - 2.77 (4H, m), 2.83 (1H, m), 3.04 (1H, m), 3.15 (2H,

d),



Czc z 6 1.73 (2H, d), 1.87 (2H, t), 2.19 (2H, td), 2.47 553 (2H, t,

partially obscured by solvent), 2.65 (2H, t), 2.82 (3H, s), 2.98 (2H,
s), 3.23 WO0R3(@BI, n), 3.43 (2H, t), 4.00 (2H, t) pcH/GERo(0AIH75d), 5.37
(1H, s), 6.72 (1H, dd), 6.78 (1H, dd), 7.54 (1H, t),

10

15

20

25

-92-

m), 3.86 (1H, m), 4.08 (2H, 1), 4.27 (1H, m), 4.36 (2H, m), 6.88 (2H, d), 7.16 (2H, d), 7.53
(1H, d), 8.12 (1H, d); m/z = 532 [M+H]+.

Example 35
Preparation of 4-{4-[2-(4-acetvlpiperazin-1-vD)ethoxv]-2-fluorophenvll-1-[3-

(trifluoromethvl)|1,2.4]triazolo[4.3-b]pvridazin-6-vl]piperidin-4-ol

0
\/\N
OH
hd
KYN F 0
N
”~
N7 N
N
N
CF,

Obtained in 62% yield by an analogous method to Example 30, starting from 4-(2-fluoro-
4-hydroxyphenyl)-1-[3-(trifluoromethyl)[1,2,4]triazolo[4,3-b]pyridazin-6-yl]piperidin-4-ol
and 2-(4-acetylpiperazine-1-yl)ethanol.

IH NMR (399.9 MHz, DMSO-d6) 6 1.72 (2H, d), 1.99 (3H, s), 2.13 - 2.24 (2H, m), 2.41
(2H, t), 2.48 (2H, t), 2.71 (2H, 1), 3.37 - 3.48 (6H, m), 4.09 (2H, t), 4.19 (2H, d), 5.41 (1H,
s), 6.73 - 6.82 (2H, m), 7.54 (1H, t), 7.68 (1H, d), 8.26 (1H, d); m/z = 552 [M+H].

The 4-(2-fluoro-4-hydroxyphenyl)-1-[3-(trifluoromethyl)[ 1,2,4]triazolo[4,3-b]pyridazin-6-
yl]piperidin-4-ol used as starting material was prepared as follows:-

Preparation of benzyl 4-[4-(benzyloxy)-2-fluorophenyl]-4-hydroxypiperidine-1-
carboxylate

Obtained in 61% yield by an analogous method to Example 3, preparation of starting
materials, starting from benzyl 4-oxopiperidine-1-carboxylate and 1-(benzyloxy)-4-bromo-
3-fluorobenzene (CAS 185346-79-6).

IH NMR (399.9 MHz, DMSO-d6) ¢ 1.58 (2H, d), 1.95 - 2.09 (2H, m), 3.11 - 3.30 (2H, m),
392 (2H, d), 5.11 (2H, s), 5.13 (2H, s), 5.31 (1H, s), 6.80 - 6.88 (2H, m), 7.31 - 7.47 (10H,
m), 7.52 (1H, t); m/z = 434 [M-H]-.

Preparation of 4-(2-fluoro-4-hydroxyphenyl)piperidin-4-ol

Obtained in 100% yield by an analogous method to Example 3, preparation of starting
materials, starting from benzyl 4-[4-(benzyloxy)-2-fluorophenyl]-4-hydroxypiperidine-1-

carboxylate.



7.67 (1H, d), 8.25 (1H, d). -96- Exanples 43 and 44 Preparation of
(R)-4-{442- (4-acetyl pi perazi n-1-yl) propoxyl phenyl | -143- 5(trifluoronethyl)
[1, 2, 41t rWwazol00[34023- b] pyri dazi n- 6-yl | pi peri di n-4- ol andPCE)GB2{04050750

bl pyri dazi n- 6-yl ] pi peri di n-4-ol NNNN CF, CF, Acetic acid (0.091 nL, 1.58
nol ) was added to 1-(4- {4-hydroxy-1-][¢3-

10(trifluoronethyl)[1,2,4]triazol o[ 4, 3-b] pyri dazi n-6-yl ] pi peridi n-4-yl | phen
oxy) propan-2-one (690 ng, 1.58 mmol ), N-acetyl pi perazine (305 ng, 2.38
mmol ) and a catal ytic amount of MgSO4 in THF (10 nlL). The resulting m xture

U1 acet oy AP BEP LT e BRS TS Skt N IRL ZBERERE 21 F1nd 293¢ i nuea
for a furthet pddiahpybseurcling MEAYR UisB 1AL mts)r@mgogcaar)osaﬂs (134, eid),amy di, ut ed

with 15 DCM (25 ni), washed with saturated (25 nmL) and then filtered
through &dPBFE dibS)-The organic |ayer was evaporated to afford crude

duct
B ot on” reBa i ir XM MRy BRI G I H BT bmb R VLI ATRRIGORESY
dryness ttrppﬁfidlﬂini-&)agﬁmrﬁd]ﬁq pH42- (4-acetyl pi perazin-1- yl)propoxy] phenyl }
-1-[3-(trifl thl 1,2, 4 | o[ 4, 3-b d di n- 4-
200|[ ((1735 incd g 6y ¥ Q%ygrb@r%agét)%%w%dd?Eﬁ]ﬁlguyo[eéegfﬁ'pgra&%a @%pﬁr&'s :ozrlfled
by pr eparn@&téﬂa@s %{M fréﬁ%ccmoas gﬁﬂﬁ&oﬁgt %Ozh z‘&m ﬁ@'ﬂ}gﬁld%%n%%&m

el uting isocratically wth MOH el uent rac ons contai ning the
desired ele(ﬂrﬂlwnd-4vslwdeowh@1qdm;®@dtm4©iyness to afford the first eluting

T (oritH S D3RS D B a1 o) P S RSB s s ot 4. o

(65 1 MobsGRAbNEO) 308 @by o INGRL 0k 4 ri0dal aido (i ady TA2 (B a) . 1 94
nh parti al obscured i) peak), 2.99

(1H q) 71%@(0 dB&Qé((lﬁHd) ;9a7r7t(|119ﬂ B)yﬂdbsél%é WHter peak, rr), 3 83 -3.87

(1H, m, 05 (1H, m, 4.19 (2H, d), 5.14 (1H s), 6.89 (2H, s), 7.38

- 741(#’?3—111#—% 67 (1H, d), 8.25 (1H, d); mz 548 [ M+H +. -97- Further

el ution flrr@ﬁmtalﬁan@m|4rIal(scfhr@mtggnﬂmammsmﬁﬂﬂaamnéthel)lsezmmﬁiaﬂilmm9

enanti onmer of {4 [2 (4 acetyl p| pera2| n- yI )propoxy]phenyl r -1-13-

(trifl uoddpatidaain-64 il phenoxviethvli-l pnethylidpenarm-2r8pe di n- 4- ol (60

ng). 1H NI\/R(3999M—IZ DI\@O 6) 107(3H d, 1.71 (2H, s), 1.94 - 2.02

(5H, m, 2.45 -

-l. W

ally obscured by DMSO peak), 2.99 (1H,
q), 3.30 - 3.45 R |aIIy l,ued wat er peak, nm), 3.83 -3.87 (1H, m,
4.01 -4.05 (1H, Im,|4.19 (2H, d) 514(1H s), 6.89 (2H, s), 7.38 - 7.41

(2H, m, Wf, d), 's. 25 (1H ); mz = 548 [ MH] +.
I~

o

15 ks
Obtained in 31% yield by an analogous method to Example 31, starting from 4-(2-fluoro-
4-hydroxyphenyl)-1-[3-(trifluoromethyl)[1,2,4]triazolo[4,3-b]pyridazin-6-yl]piperidin-4-ol
(obtained as described in Example 35, preparation of starting materials) and 4-(2-
hydroxyethyl)-1-methylpiperazin-2-one.

20  1HNMR (399.9 MHz, DMSO-d6) 6 1.72 (2H, d), 2.12 - 2.24 (2H, m), 2.75 (4H, t), 2.82
(3H, s), 3.09 (2H, s), 3.26 (2H, t), 3.42 (2H, t), 4.09 (2H, t), 4.19 (2H, d), 5.42 (1H, s), 6.73
- 6.83 (2H, m), 7.54 (1H, t), 7.68 (1H, d), 8.26 (1H, d); m/z = 538 [M+H]+.

Examples 37-40

The following compounds were prepared in 38-51% yield by an analogous method to
25 Example 30, starting from 4-(4-hydroxyphenyl)-1-[3-(trifluoromethyl)[1,2,4]triazolo[4,3-
b]pyridazin-6-yl]piperidin-4-ol (obtained as described in Example 3, preparation of starting

materials) and the appropriate alcohol. The alcohol was prepared from the appropriate



The
1-(4-{4-hydroxy-1-[3-(trifluoronmethyl)[1,2,4]triazol o[ 4, 3-b] pyri dazi n-6-yl]
pi peri di rMoybiopiserzexy) pr opan- 2- one used as starting mat ecraiB2essprsepar ed
as follows:- i0 Potassium carbonate (820 ng, 5.93 mol) was added to

4- (4- hydr oxyphenyl) - 143-

(trifluoromethyl)-[1,2,4]triazolo[4, 3- b]pyrlda2|n 6-yl ] pi peri di n- 4- ol
(obt ai ned as described in Exanple 3, preparation of starting materials)
(750 ng, 1.98 mml) and 1- chl oropropan-2-one (0.315 nL, 3.95 nmol) in DVA

(10 The resultln m Xt u irred. at 100 2 haurs., Further

bot ass) uReSHEIECY ekl BelSe il SR i et RSN Rr a5 one. (0. 215
m., 3. 951ﬂmHM@qMﬁ&ﬁladﬂgdlﬁﬂﬂmﬂ@$ m xture was stirred at 100C for a further
2 hours. The reaction m xture was cooled to roomtenperature, concentrated
and di | utfegcxgmme whExmylog 7 nhy alcabel ussd Watted with DOM (2 x 25 ml). The
organi c layer was dried over MySO4, filtered;gnd evaporated to afford crude
product. The crude product was purified by f a§h/§rPNC/\brronatography,
elution gradient 50 to 100% 20 Et OAc in isohexane re f actlons wer e
evaporated to dryness to afford 1-(4-
{4-hydroxy-1-[3-(trifluoronethyl)[1,2,4]triazol o[ 4, 3-b] yrldazin-6-yl]piper
i di n-4-yl}phenoxy) propan-2-on (692 ng, 80% as a gum ©H NVR (399.9 M1z,
CDC13) 6 1.86 (2H, m, 2.05 (2H, m, 2.20 (3H, s), 3.52 (2H, m, 4.08 (2H,
m, 4548 (2H, s), 6.81 (2H, d), 7.07 (1H, d), 7.35 (2H, d), 7.85 (1H, d).

2o Exe Ty 0% NERBERA B p odct PH T CFL 5314 CH. 9,

(trifluogqqu b) 33722414 B s8¢ b] pyri dazi n-6-yl | pi peridi n-4-ol and
(S)-4-{4- g¥r|daz?n éDy ?pey?dln 4- ol -98- Racemc
4-{4-[2-(4-acetyl-1, 4- dlazepan 1-yl) propoxy] phenyl} -143-

(trifluoronmethyl)[ 1. 2Zodlikkazol of 4, 3-b] pyri dazi n-6-yl ] pi peridin-4-ol was
obtained in 54%y @- by an anol ogous net hod to Exanples 43 and 44,
starting froml-{4-{4-hydroxy-1-[3-

5(tr|fluougﬁWW‘v )[1,2,4]triazol o[ 4, 3-b] pyri dazi n-6-yl ] pi peridin-4-yl}pheno
Xy) pr opan»2s-one and N—acetylhonoplpera2|ne The racenmi ¢ product was
purified b¥(preparat|ve chiral - SFC on a Merck 50 nm 20 | am Chiral pak

AD- HSFC, el ufi ng |socrat|cally mﬁth 70/30 CIQ/IPA Fractions containing t he

desired Wi’c evg t—to—dryness—to—affordthe 1
enant i onet ([769% %covery ﬁagﬂwgacenate) 101H NMR (399.9 NFEnEﬂQEHﬂE_ 6

1.04 - 1307 @Hk 985 (399. 96MHZ16DGB8)1@7@33{ ]18773(3H3H M35 1.94 - P. 02
(5H, m, 2.59 74 (3H m, 2 .14 (1H, m
3.38 - 3.46 kfﬁ( T, 76m), 20@@H, 11, 24 (48, 9 3.20- D42 (G, ), 4.19 (2H,

d. 514 (1*’ ). 6. 86 “| 8.8%2 (2H, m), 4.06 (4H, m), 6.84 (2H, d),
7.07 (1H, d), 7.33 (2H, d), 7.85 (1H, d)

38 [y 5 (399.9 MHz, CDCI3) 0.59 (2H, m), 0.74 (2H, | 547
HTNW m), 1.87 (2H, m), 2.05 (2H, m), 2.64 (1H, m),
276 (4H, m), 3.21 (4H, m), 3.52 (2H, m), 4.06
(4H, m), 6.83 (2H, d), 7.06 (1H, d), 7.33 (2H, d),

7.85 (1H, d)
9 v 5 (499.8 MHz, DMSO-d6) 1.17 (3H, d), 1.96- 549
K/Nm/ 2.08 (6H, m), 2.19-2.24 (1H, m), 2.63-2.78 (3H,
=0 m), 3.49 (2H, 1), 3.86 (1H, bs), 4.07-4.16 (4H,

m), 4.26 (1H, bs), 4.76 (1H, s), 6.88 (2H, d), 7.40
(2H, d), 7.54 (1H, d), 8.12 (1H, d)




(2H, m, 7.39 (2H, d), 7.67 (1H, d), 8.24 (1H, d); mz = 562 [ M+H] +.
Further elution fromthe chiral chronmatography colum gave the second

el uti ng MNserrarwidozer (71% recovery fromracemate). 1H NPRT(GG291005M48,
DMSO-d6) 6 1.04 - 1.07 (3H, m, 1.58 - 1.64 (1H m, 1.69 - 1.73 (3H, M,
1.94 - 2.02 (5H m, 2.59 - 2.74 (3H, s 2.75 - 2.82 (1H, m, 3.07 - 3.14
(1H, m, 3.38 - 3.46 (6H, mM, 3.79 - 3.84 (1H, mM, 3.96 - 4.01 (1H, m,
4.19 (2H, d), 5.14 (1H, s), 6.86 - 6.89 (2H, m, 7.39 (2H, d), 7.67 (1H,
d), 8.24 (1H d) m z 562 [I\/H—I]+ 20L| st of Fi gures Fi gure A: X- Ray

Powder a A—Patte o= (4= 1'-+'+o \l—f acet yl prpet azt1=

yl )propcfﬁ‘ ﬁ‘gﬁﬁz} pi per ag WW{M) 3-(trifluoronethyl)[1, 2, 4]1?]/r71 [MJBII{BF[ 4| 3- b]

pyri dazig Hot when neaagooeviesd DAISOKR) 1adicatl @n1.96L guriesds. DSC

Therrmgram OfLSé 4-{4-[ 3¢ é( acetyl piperazin-1 -
r

25yl ) pr gpoxy| p pi per a2 (ﬁﬂl,ry);)z 19-7.24 (FH.uo) 88t hys §3H., 2, 4] tri azol of 4, 3-
b] pyri dazi ng F

phar naceut i clal | ymacceb?gbﬁllgﬁg%q\@%ﬁ)&%gﬁ?ﬁ?g@){<O£3rl%'{4ﬁ, (1)} or a

m), 4.26 (1H, bs), 4.76 (1H, s), 6.88 (2H, d), 7.40
(2H, d), 7.54 (1H, d), 8.12 (1H, d)

Examples 41-42

The following compounds were prepared in 62-74% yield by an analogous method to
Example 30, starting from 4-(2-fluoro-4-hydroxyphenyl)-1-[3-(trifluoromethyl)

s [1,2,4]triazolo[4,3-b]pyridazin-6-yl]piperidin-4-ol (obtained as described in Example 35,
preparation of starting materials) and the appropriate alcohol. The alcohol was prepared
from the appropriate piperazinone by an analogous method to that used to prepare 4-(2-

hydroxyethyl)-1-methylpiperazin-2-one in Example 3.

O(CH,)nNR R,
on
f\I(N F
N
N\N/’ECF}
Ex. |n | NRR; 1H NMR (399.9 MHz, DMSO-d6) m/z [M+H]+
41 |2 GN—/{) 0 1.64-1.85 (4H, m), 1.99 (3H, s), 2.13-2.26 (2H, | 567
m), 2.59-2.90 (6H, m), 3.35-3.52 (6H, m), 3.99-
4.07 (2H, m), 4.16 (2H, d), 5.43 (1H, s), 6.69-
6.82 (2H, m), 7.53 (1H, t), 7.67 (1H, d), 8.26
(1H, d)
42 |3 N/\ 0 1.73 (2H, d), 1.87 (2H, t), 2.19 (2H, td), 2.47 553
H(N\ (2H, t, partially obscured by solvent), 2.65 (2H,
¢ t), 2.82 (3H, s), 2.98 (2H, s), 3.23 - 3.29 (2H, m),
3.43 (2H, t), 4.00 (2H, t), 4.18 (2H, d), 5.37 (1H,
s), 6.72 (1H, dd), 6.78 (1H, dd), 7.54 (1H, t),
7.67 (1H, d), 8.25 (1H, d).

10



..... g eem=1 XY XN N -2?2T NI \N--:::- CF3 "(CR2R3) \m N
)|I N \ 4 R 5(1) wherein X1-X2 represents CH CH, N-CH or CHN Y
repr esentwoNp10dBii@e COH, R1, identically or differentlyPom/Garetv/sewsarrence,
represents halo or G _6al kyl; 10R2 and R3, identically or differently on
each occurrence, represent hydrogen, ngjghyl, ethyl, isopropyl, cyclopropyl
or net hoxynethyl; R4 represents C _6al kyl, C2 6alkanoyl
C _6al koxyG _6al kyl, C3_6cycl oal kyl hydroxyC2 6a|kanoy|
O__6a|koxyC2_6aIkanoyI or oxet an- 3- ylcarbonyl R5 represents oxo,
met hyl, ethyl, isopropyl, cyclopropyl or nethoxynethyl; 15k represents 0, 1
or 2;

Examples 43 and 44

Preparation of (R)-4-{4-[2-(4-acetyvlpiperazin-1-vl)propoxviphenvl}-1-]3-
5 (trifluoromethyl)|1,2.4|triazolo[4.3-b]lpvridazin-6-vllpiperidin-4-ol and (S)-4-{4-]2-(4-

acetylpiperazin-1-vD)propoxvlphenvll-1-[3-(trifluoromethvyl)[1.2.4]triazolo[4.3-

blpvridazin-6-vllpiperidin-4-ol
@»@f O, @oﬁ agoy
4 4

Acetic acid (0.091 mL, 1.58 mmol) was added to 1-(4-{4-hydroxy-1-[3-

N N

10 (trifluoromethyl)[1,2,4]triazolo[4,3-b]pyridazin-6-yl]piperidin-4-yl } phenoxy)propan-2-one
(690 mg, 1.58 mmol), N-acetylpiperazine (305 mg, 2.38 mmol) and a catalytic amount of
MgSO04 in THF (10 mL). The resulting mixture was stirred at ambient temperature for 4
hours then sodium triacetoxyhydroborate (403 mg, 1.90 mmol) was added and stirring
continued for a further 16 hours. The reaction mixture was concentrated and diluted with

15 DCM (25 mL), washed with saturated NaHCO3 (25 mL) and then filtered through a PTFE
cup. The organic layer was evaporated to afford crude product. The crude product was
purified by flash silica chromatography, elution gradient 0 to 5% MeOH in DCM. Pure
fractions were evaporated to dryness to afford racemic 4-{4-[2-(4-acetylpiperazin-1-
yl)propoxy]phenyl}-1-[3-(trifluoromethyl)[ 1,2,4]triazolo[4,3-b]pyridazin-6-yl]|piperidin-4-

20 ol (170 mg, 19.6%) as a solid. 166 mg of the racemic product was purified by preparative
chiral-HPLC on a Merck 50 mm 20 pm Chiralpak AS column, eluting isocratically with
MeOH cluent. The fractions containing the desired compound were evaporated to dryness
to afford the first eluting enantiomer of 4-{4-[2-(4-acetylpiperazin-1-yl)propoxy]phenyl} -
1-[3-(trifluoromethyl)[1,2,4]triazolo[4,3-b]pyridazin-6-yl]piperidin-4-ol (65.1 mg).

25 1HNMR (399.9 MHz, DMSO-d6) 6 1.07 (3H, d), 1.71 (2H, s), 1.94 - 2.02 (5H, m), 2.45 -
2.63 (4H, m, partially obscured by DMSO peak), 2.99 (1H, q), 3.30 - 3.45 (6H, partially
obscured water peak, m), 3.83 - 3.87 (1H, m), 4.01 - 4.05 (1H, m), 4.19 (2H, d), 5.14 (1H,
s), 6.89 (2H, s), 7.38 - 7.41 (2H, m), 7.67 (1H, d), 8.25 (1H, d); m/z = 548 [M+H]+.



mrepresents 1, 2, 3 or 4, n represents 1 or 2; and p represents 0, 1 or 2;
with the proviso that the conmpound of Formula (1) is other than:

206- (4- { wWD20(043m22 hy| pi per azi n-1-yl ) propoxy] phenyl | pi peciraiBrow/050)560 3-
(trifluoronmethyl)[1,2,4]triazol o4, 3-b] pyridazi ne;

6- (4-{4-[2-(4-nethyl pi perazin-1-yl)ethgey] phenyl | pi peri din-1-y1)-3-
(trifluoronethyl)[1,2,4]triazol o[ 4, 3-b] pyridazine; -100- 6-[4-

[ 442- (4- acetyl pi perazin- 1 -yl)ethoxy]phenyl]pip eridin- 1 -y1]-3 -
(trifluoronmethyl)[1,2,4]triazol o[ 4, 3-b]pyridazi ne; 644- [443

-(4- t ' ins 1 -yl). henyl ] pi idin- 1 -y1].-3 -

(111 ot SRPRRortion 5 1B BREIHGR ob i iy thecond dithag

54-[4-] Zweﬁgmmwni{m_e[aa(z;aaetéipiﬁbar@z_iﬁqug@bmuliheﬁylﬂ31-(3Lr i fluoromethyl)[1,2,
4]triazol o[ 4, 3- b%lp_ ri dazi n- 6- ]&)Eﬁ)per I din-4-o0l. 2.A conmpound of formula
(1) or a(BHberpbylda.4lriagelobhs-reidsainto-yHeipeadin-4zpl) (60 mg). -1?2T'N N

IV N=-\ ej - hear N A
repr esentlipwg}))'r%f b%ﬁd%?%elﬁ’?u (gglﬁ%sibr %%%)é?\!-eg%!tjlzyzo égk(?’nz'45 i
occur senQenl e ne penially badcrairbydd M) fadk), 9 @it qR3.30 dRAs (@Il Jaytiadly
differently on each o esent hydr met h t hyl

currence, repr ogen, | ,
. sopr opy [N BEFORFAK: B): het by hBtHph 401 “4.05 AL m). 4192, &, A4,
). 6.89 (2H, 5), 7.38 - 7.41 (2H, m), 7.67 (1H, ), 8.25 (1H, d); m/z = 548 [M+H]+.

The 1-(4-{4-hydroxy-1-[3-(trifluoromethyl)[ 1,2,4]triazolo[4,3-b]pyridazin-6-yl]piperidin-
4-yl}phenoxy)propan-2-one used as starting material was prepared as follows:-

10 Potassium carbonate (820 mg, 5.93 mmol) was added to 4-(4-hydroxyphenyl)-1-[3-
(trifluoromethyl)-[1,2,4]triazolo[4,3-b]pyridazin-6-yl]|piperidin-4-ol (obtained as
described in Example 3, preparation of starting materials) (750 mg, 1.98 mmol) and 1-
chloropropan-2-one (0.315 mL, 3.95 mmol) in DMA (10 mL). The resulting mixture was
stirred at 100°C for 2 hours. Further potassium carbonate (820 mg, 5.93 mmol) and 1-

15 chloropropan-2-one (0.315 mL, 3.95 mmol) were added and the mixture was stirred at
100°C for a further 2 hours. The reaction mixture was cooled to room temperature,
concentrated and diluted with water (25 mL) then extracted with DCM (2 x 25 mL). The
organic layer was dried over MgSO4, filtered and evaporated to afford crude product. The
crude product was purified by flash silica chromatography, elution gradient 50 to 100%

20 EtOAc in isohexane. Pure fractions were evaporated to dryness to afford 1-(4-{4-hydroxy-
1-[3-(trifluoromethyl)[ 1,2,4]triazolo[4,3-b]pyridazin-6-yl]piperidin-4-yl } phenoxy)propan-
2-on (692 mg, 80%) as a gum.

IH NMR (399.9 MHz, CDCI13) ¢ 1.86 (2H, m), 2.05 (2H, m), 2.20 (3H, s), 3.52 (2H, m),
4.08 (2H, m), 4.48 (2H, s), 6.81 (2H, d), 7.07 (1H, d), 7.35 (2H, d), 7.85 (1H, d).
25 Examples 45 and 46

Preparation of (R)-4-{4-[2-(4-acetyl-1.4-diazepan-1-vl)propoxv]phenyli-1-|3-
(trifluoromethyl)|1,2.4|triazolo[4.3-b]lpvridazin-6-vllpiperidin-4-ol and (S)-4-{4-]2-(4-

acetyl-1.4-diazepan-1-vl)propoxv]phenvli-1-[3-(trifluoromethvl)|1.2.4]triazolo[4.3-

blpvridazin-6-vllpiperidin-4-ol




R4 represents G _6al kyl, C2_6al kanoyl, C _6al koxyC _6al kyl, C3_6cycl oal kyl
hydr oxyC2_6al kanoyl , C _6al koxyC2_6al kanoyl or oxetan-3-yl carbonyl; 20R5
repr esentwoarw/13meehyl , ethyl, isopropyl, cyclopropyl oPCEetBOMVOFRIShY] ; K
represents 0, 1 or 2; mrepresents 1, 2, 3 or 4. n represents 1 or 2; and p
represents 1 or 2. -101- 3. A conpound_ggccording to daiml or Caim?2 a
phar maceutical ly acceptable salt thereof, wherein X1-X2 represents CHCH 5
4. A conpound according to Caiml or Caim?2, or a pharmaceutically
acceptabl e salt thereof, wherein Y represents N. 5. A conpound accordi ng
to Caim1, or a pharnpceutically acceptable salt thereof, iowherein k

represents 0, mr 0 m% or 3, epkesantys 1 and p represents 0 or 1.
6. A conpoundﬁ{@fji nglto" d ai r a phafnaceutically acceptable salt
t her eof in k represents. Oy represents 2 or 3, n represents 1 and p
representd J 157. A conpound_atcording to any one of Clains 1 to 6, or a

phar maceﬁ;:iﬂcal | y accept abl éf\;szélt thereof, wherein R2 and R3 both represent
hydrogen. 8: A conpound accordi ng to any one of Clains 1 to 7, or a

har maceuyji cal | t abl.e lt therenf, wherein, R4 represents nethyl or
JNIRRS SR bR e dead R ST R R e A 8 TR A i Y
6- (4-{ 4- [ hylhRineERZLR{ 4. ' ipENdih Pl ofuidedy/ih)5485
LT oAb R IR REb R %ﬁ?%d%i%ﬁ‘%‘é%‘??%%; e S
{ 143- (t r ividld by emenelgggysmethey torExprlles] 48, @duiipstpitg ffom &=(4-{4-hydroxy-1-[3-

25yl ]l pip i n-4-yl LI piperazi pn-one: , Py
a2 L s R R ARG DO P ol henospromyeiss - .
yl ] pi per iadd Iv-decyflhghepipeniziat iHe]radentie produpi way mizified Dy@h€iarative chiral-SFC
1-nmet hyl-442- (4-{443-(trifluoronethyl)[ 1,2, 4]triazal 0{4, 3- b;opglri dazi n- 6-
yl1pi per &fliarM?cmkl 0 HRROY &hﬁﬁlp}lb Ch _ebl_tlggés,ocratlcal y\.mth /30 CO,/IPA. -
301- cycl gpr OByl dita; ﬁfg‘tﬁﬁe‘l dsied E@%&iﬂ &%%@%Jo}e[tédz% (f%gﬁésk 7k nSrRl pyr i daz
i n-6- yl]plperazi n-1-V| phenoxy) et hyl'] pi per azi n- 2- ong;
eluting enantiomer (76% recovery from racemate).
10 1HNMR (399.9 MHz, DMSO-d6) 6 1.04 - 1.07 (3H, m), 1.58 - 1.64 (1H, m), 1.69 - 1.73
(3H, m), 1.94 -2.02 (5H, m), 2.59 - 2.74 (3H, m), 2.75 - 2.82 (1H, m), 3.07 - 3.14 (1H, m),
3.38 -3.46 (6H, m), 3.79 - 3.84 (1H, m), 3.96 - 4.01 (1H, m), 4.19 (2H, d), 5.14 (1H, s),
6.86 - 6.89 (2H, m), 7.39 (2H, d), 7.67 (1H, d), 8.24 (1H, d); m/z = 562 [M+H]+.
Further elution from the chiral chromatography column gave the second eluting
15 enantiomer (71% recovery from racemate).
1H NMR (399.9 MHz, DMSO-d6) 6 1.04 - 1.07 (3H, m), 1.58 - 1.64 (1H, m), 1.69 - 1.73
(3H, m), 1.94 -2.02 (5H, m), 2.59 - 2.74 (3H, m), 2.75 - 2.82 (1H, m), 3.07 - 3.14 (1H, m),
3.38 -3.46 (6H, m), 3.79 - 3.84 (1H, m), 3.96 - 4.01 (1H, m), 4.19 (2H, d), 5.14 (1H, s),
6.86 - 6.89 (2H, m), 7.39 (2H, d), 7.67 (1H, d), 8.24 (1H, d); m/z = 562 [M+H]+.

20 List of Figures

Figure A: X-Ray Powder Diffraction Pattern for 6-(4-{4-[3-(4-acetylpiperazin-1-
yl)propoxy]phenyl}piperazin-1-yl)-3-(trifluoromethyl)[ 1,2,4]triazolo[4,3-b]pyridazine
Form A when measured using CuKa radiation.
Figure B: DSC Thermogram of 6-(4-{4-[3-(4-acetylpiperazin-1-

25 yl)propoxy]phenyl}piperazin-1-yl)-3-(trifluoromethyl)[ 1,2,4]triazolo[4,3-b]pyridazine
Form A



-102- 1 -cycl opropyl1-442-(4- { 1- [3 -(trifluoronethyl)[
1,2,4]triazolo [4,3 -b]pyridazin-6-

yl ] pi per iwonety/pid2phenoxy) et hyl | pi per azi n- 2- one; 2cmtdryio/osesR- (4-
{4-13 -(trifluoronethyl)[1,2,4]triazolo [4,3 -Npyridazin-6- yl]piperazin- 1
-y1l} phenoxy) et hyl ] pi perazi n-2-one; 54-ggethyl-1-[2-(4- { 1 -[3
-(trifluoronethyl)[ 1,2,4]triazolo [4,3 -Npyridazin-6- yl]piperidin-4-yl}

phenoxy) et hyl ] pi per azi n- 2- one; 1 -methyl-4-13-(4- { 1
-[3-(trifluoromethyl)[1,2,4]triazolo [4,3-b]pyridazin-6- yl]piperidin-4-y1}
phenoxy)gm | L.pi perazin-2-one; 1 -cyclopropyl-443 -(4- { 1 -[3

-(triflue yl)[ 1,2,4]triazolo [4,3 -b]pyridazin-6-

10yl ] pi peri di n-4-yl } phenoxy) propyl ] pi per azi n- 2- one; 1 -nethyl -4-

{2-[(5- { 1 -[3 -(trifluoromethyl)[ 1,2,4]triazolo [4,3 -b]pyridazin-6-

yl ] pi perildi n- 4 gampqyngof (Epﬁmzlaﬁ% xaphagmpseuticy|yrseeniabic salpheicor:
4-[2-(2-fluoro-4- {4-hydroxy- 1 -[3 -(itrifluoronethyl)[ 1,2,4]triazolo [4,3
- b] pyri dazi n6-yl ] pi peri di n-4-yl1} phe Yethyl] -1 -nethyl pi perazin-2-one;
154-[2-(2-fluoro-4- { 1 -[3 -(trifluor Yt~@rerA) triazolo [4,3

-b] pyri dazi n-6- yl]piperidin-4-yl} phe oxy]ethylhq-l

- met hyl pi per azi n- 2- one; 6- (A< N 9{4-ac tylAl, 4-di azepan-1

-yl) et hoxy] phenyl } piperidin- 1f-y1)-3 -X(trifl ongbhyl )[ 1, 2, 4] triazol o
[4,3 -1Apyridazine; 1 -ethyl-4 \éﬁé- {1 -[%REX N uor onet hyl ) [
1,2,4]triazolo [4,3 -1 i NG~ b \ 4

20yl ] pi peri di n-4-yl } phenoxy) propyl ] pi per azi n- 2- one; R 1-(1
-nmethylethyl)-4-[3 -(4- N3 -(trifluoromethyl)[ 1,2,4]triazolo [4,3

- Npyri dazi n- 6- yI]pipéiidi -4-y1} phenoxy) propyl ] pi perazi n- 2- one; 1
-(2-methoxyethyl )-4-[3 % { 1 -[3 -(trifluoromethyl)[ 1,2,4]triazolo [4,3
-1Apyridazin6-y|]piperidin-éF¥1} phenoxy) propyl | pi per azi n- 2-one; 251
-ethyl-4-[2-(4- { 1 -[3 -(trifluoronmethyl)[ 1,2,4]triazolo [4,3

- 1Apyri dazi n-6- yl]piperidin-4-yl} phepexy)ethyl]piperazin-2-one; 1
-(1 -nmethylethyl)-4-[2-(4- { 1 -[3 -(trifluoronethyl)[ 1,2,4]triazolo [4,3
- Npyri dazitrsd@n yl | pi peri di n-4-y1l} phenoxy) et hyl ] pi perazi n-2-one; 1

-(2-nmeth hyl)-4-[2-(4- - “(trifl t hyl 1,2,4]tri I 4,3
Shoyri ok byt FEHE NP R henoxy) et hyl 1 pi por aki h- 2- one: - 108"
2- 0x0- 2- f fptededd N, CHor €81 (trifluoromethyl)[ 1,2, 4]triazolo [4,3

-b] pyri dazi n-6- yl]piperidin-4-yl} phenoxy)ethyl]pi perazin- 1-yl1} ethanol;
R%, identically or dlp}ferently on each occurrence, represents halo or C salkyl;

10 R*and R’, identically or differently on each occurrence, represent hydrogen, methyl, ethyl,
isopropyl, cyclopropyl or methoxymethyl;

R* represents Cgalkyl, C, galkanoyl, C;¢alkoxyCi_salkyl, Cscycloalkyl,
hydroxyC, salkanoyl, C; salkoxyC, salkanoyl or oxetan-3-ylcarbonyl;
R’ represents oxo, methyl, ethyl, isopropyl, cyclopropyl or methoxymethyl;

15 krepresents 0, 1 or 2;

m represents 1, 2, 3 or 4;

n represents 1 or 2; and

p represents 0, 1 or 2;

with the proviso that the compound of Formula (I) is other than:

20 6-(4-{4-[3-(4-methylpiperazin-1-yl)propoxy]phenyl} piperidin-1-yl)-3-
(trifluoromethyl)[1,2,4]triazolo[4,3-b]pyridazine;
6-(4-{4-[2-(4-methylpiperazin-1-yl)ethoxy]phenyl } piperidin-1-yl)-3-
(trifluoromethyl)[1,2,4]triazolo[4,3-b]pyridazine;



6-[4-(4- {2-[4-(nethoxyacetyl)piperazin- 1 -yl]ethoxy} phenyl)piperidin- 1
-y1]-3 - (trifluoronethyl)[ 1 ,2,4]triazolo [4,3 -b]pyridazine; 5(25)- 1
-0X0- 1- Wo-2payi34022{ 1 -[3 -(trifluoromethyl)[ 1 ,2, 4]t PCcaziH2010/05030

-b] pyri dazi n-6- yl]piperidin-4-yl} phenoxy)ethyl]pi perazin- 1-yl}

propan- 2- ol ; (2R)- 1 -oxo- 1- {4:pg-(4- { 1- [3 -(trifluoronethyl)[ 1
,2,4]triazolo [4,3 -b]pyridazin-6- yl]piperidin-4-yl}
phenoxy) et hyl ] pi perazin- 1-y1l} propan-2-ol; 6- {4- [4-(2- {4-
[(28)-2-nethoxyprop anoyl ] pi perazin- 1-yl1} ethoxy)phenyl]piperidin- 101-y1}

-3 - (trifdy t : 6- (4- {4-
[(1R§ > €4 0@3?% B%’pé%r?‘?m'i]'y@e ‘?"Z"%ip%e{“ré!%}%‘il‘% fé‘ﬁ'eﬂ&} pi peridi(n- {
1-y1)-3 (trﬁtubtaﬂla@ylmzt]ﬁia)zbloy 3%]ﬁjﬁdakﬁaol o [4 3 -b] pyridazine;

6-(4- {4 E S)-2-(4-acetyl pi perazin- 1-yl)- -nethﬁlethoxy]phenyl}

pi peri di = 4ﬂ4y[§)(4tacetytﬁlpqrwmdr}d}?é@wwjr[he&yl I2P@I}(¥11ii1la}21 Po [4, 3 -b] pyridazi ne;

156- ( 4- I yl)-1 -
(nethoxykéfh%(%gﬁﬁgj}]p g%%ﬁ%wﬁ?g) F%@e%n y1)-3 -(trifluoronethyl)[ 1

, 2, 4] tri azldh@a- ([44b,c8ty}pilb)drwn4ldﬁ;dtlﬁtﬁ;y]lﬂreﬁﬂi {3~ (tr{iﬂddﬁ)m@th@lﬁ}flaa;e}twumlq{eﬁaz| n- 1
-yl) 1 - _(nethox t hyl ).et hoxy] phenyl } piperidin- 1-yl)-
(trlflu&ﬂﬁﬂﬁ?ﬁ?ﬂ??ﬁﬁme@&ﬂf%?razolo [4,3 - 20b]pyr|da2|ne 4- {4-
[ 2- (4-acetyl pi perazin- 1 -yl)ethoxy] -2-nethylphenyl} -1 43 -
(trifluoronmethyl)[ 1 ,2,4]triazolo [4,3 -b]pyridazin-6-yl]piperidin-4-ol;
4-[ 2- (4- X 4- hyddcarpound of Sor(ula (Ij buoplomenbepitipfllylacc2ptdhle salahetawf| 4, 3
- b] pyri dazi n-6- yl]piperidin-4-yl1} -3 -nethyl phenoxy)ethyl]- 1
- met hyl pi perazi n-2-one; 254-nmethyl-1 -[2-(4- { 1 -[3 -(trifluoronmethyl)[ 1
,2,4]triazolo [4,3 -Db]pyridazin-6- y@%giperidin 4-y1} phenoxy)ethyl]- 1

, 4-di azep an-5 -one; 6-[ 4- (4 3 S)54-acetyl -3 -nethyl pi perazin-
1 -yl]ethoxy} phenyl)piperidin- -y1] > Q"T( R@gethyl)[ 1
,2,4]triazolo [4,3 -b]pyridazine 6- [ 4} (4- |{2 [ ( -4-acetyl -3 -nethyl pip
erazin- 1 -yl]ethoxy} phenyl) pi diaxl )91] 37 30(\trifluoronmethyl)[ 1
,2,4]triazolo [4,3 -b]pyridazin X0 20%0/13102 CT/@82010/ 050750 - 104-

: V é@m

et Hoxy] - 2- fKRﬁr yl} -143-

| o 3 b]pyrlda2|n 6- yI Di peridin-4-ol;
4-12-(3-fluoro-4-{4-hydrloxy-U-[3-(trifluoronmethyl)[1,2,4]triazol of 4, 3 b] pyr
idazin6-y|]piperidin-%€ Rh noxy)ethyl]-l-nethylpiperazin-2-one;

\ ’4
N
CF,

4- {4-[2-(4-acetyl pi perazi
(trifluoromethyl)[1,2,4]¢1

10
)
wherein
xix? represents CH-CH, N-CH or CH-N;
Y represents N, CH or COH;
15 R!, identically or differently on each occurrence, represents halo or Cgalkyl;
R? and R?, identically or differently on each occurrence, represent hydrogen, methyl, ethyl,
isopropyl, cyclopropyl or methoxymethyl;
R* represents Cgalkyl, C, galkanoyl, C;¢alkoxyCi_salkyl, Cscycloalkyl,
hydroxyCs.salkanoyl, Ci.¢alkoxyCs.salkanoyl or oxetan-3-ylcarbonyl;
20 R’ represents oxo, methyl, ethyl, isopropyl, cyclopropyl or methoxymethyl;
k represents 0, 1 or 2;
m represents 1, 2, 3 or 4.
n represents 1 or 2; and

p represents 1 or 2.



51-et hyl-442- (4-{4-hydroxy-1-[3-(trifluoromethyl)[1,2,4]triazol o[ 4, 3-b] pyri
dazin-6- yl] piperidin-4-yl} phenoxy)ethyl]pi perazi n-2-one;
1- cycl oprwpydtoadpe24- { 4- hydroxy-1-[3-(trifl uoromnet hyl) [ PCT/GH20r0/&aho[ 4, 3-
b] pyri dazi n-6-yl ] pi peridi n-4-yl } phenoxy) et hyl ] pi per azi n-2-one; 4-(4- {2-
[ (3R) - 4-acetyl - 3- net hyl pi perazin-1-yl ] gfghoxy} phenyl)- 1-[3 -
10(trifluoromethyl) [1,2,4]triazol o[ 4, 3 b] pyri dazi n-6-yl ] pi peridi n-4-ol;
4-(4- {2- [(3S)-4-acetyl-3-nethyl pi perazin-I-yl]ethoxy} phenyl)- 1- [3 -
(trifluoronmethyl) [1,2,4]triazol o[ 4, 3-b] pyri dazi n-6-yl ] pi peridin-4-ol;

- {442-(4-acetyl-1, 4-di azepan- 1-yl ) et hoxy] - 2-f| uor ophenyl }
-1-[3-(trif| uor onet hyl)
[1,2,4]triazol of 4, 3-b] pyri dazi n-6-yl ] pi peridin-4-ol;
154- [3 (3-fluoro-4-{4- hydroxy-1- 3-(tr|fl uororrethyl)[l 2,4]triazol o[ 4, 3-b]p
yridazi n3-6-yl4 mrpmqnélaﬁcardyllg}% B 91r oy Rja phapraedsytignl yeceentzhlosdine

?t rl{?l B(Z)rﬂ(()é%e F]?I][e‘%lge ?érﬂ?%sie%%é ‘%@@Pgﬁ]ﬁrgg: 11 613I3] pi peridin-4-ol;

4- {442-(4- acetyl 1, 4- di azepan- 1- yI)propoxy] phenyl} -1-[3- (trlfluororrethyl)
[1, 2, 4] 20tr|azolo[43b] yrid er|d|n4ol
phar macedt i cald §orBRUSH taafﬂrgmgé@ Fialmhle?re qroa Pl}&“ﬁﬁ%uﬁﬁ@gg’&%‘ﬁ&ﬂble

conposi tlsgl@tﬁggéothﬁ:&QﬁW s@nt€ Qrpound accordl ng to any one of Claims 1 to
9, or a pharmaceutically acceptable salt thereof, in association with a

25pharmaceutically acceptable diluent or carrier. 11. A conpound accordi ng

to anyoeof Cl ai ns rmac utically acceptable salt thereof,
for use 2e a dotubmettaccorging B Rifb oRa PR R IRIE SEROBralt Sferetai e 1
to 9 gr awli%i”@ﬁ RBERUn&A, nY rpa&ent QQ)lr@ §?éptreskﬂﬁ§rl%ﬁ1p bfrlesdh®E0 bl t he

treatnment of prostate cancer. -10 .Use of a compound according to any

one of Clains 1 to 9, or a pharmaceutlcally acceptabl e salt thereof in the

manuf act @ of B PESaAtERkikos (HRF 1 0k DR LRAIITEY (Sl pRRSLRLE SR0CEr - O
14. A method 6# TPRAL |ng pf‘i §tate CanCer P & “war m b 668 anlma Such as

man, in RarReiRk rspredentsrGat rPpRdse D O 3CH APidseas 1afdipniplesdntnd t o sai d ani mal
an effective anount of a conpound of the Fornmula (I), or a pharmaceutically
acceptabl e salt thereof, as defi ned in any one of Claims 1 to 9. 10 15. A

process for the.png cﬁﬁd%tc&&ﬁm 631{90&”@191 a{) 'a%h%ereo lcqwgl ned

her ei nbef ore, or a pharnaceutica accept ich

conpri seac&pm‘ommﬁsthérax)ﬁ, whbiejn RCind ]@ﬁl)oth(rquese(ltfl)ycbaSge@lg) wherein, unless
ot herwi se defined, the variables are as defined herei nbefore for conpounds
of Formula (I): 15(a) reaction of a conpound of Formula (11) with a

conpound gof  Fo{ %ﬁ’o&hla@drdﬁl&g En}( SBBBf Claims 1 to 7, or a pharmaceutically
acceptable salt thereof, wherein R represents methyl or acetyl.
20
9. A compound according to Claim 1 selected from:
6-(4-{4-[3-(4-acetylpiperazin-1-yl)propoxy]phenyl}piperazin-1-yl)-3-
(trifluoromethyl)[1,2,4]triazolo[4,3-b]pyridazine;
I-methyl-4-[2-(4-{1-[3-(trifluoromethyl)[1,2,4]triazolo[4,3-b]pyridazin-6-
25 yl]piperidin-4-yl} phenoxy)ethyl]piperazin-2-one;
4-[2-(4-{4-hydroxy-1-[3-(trifluoromethyl)[1,2,4]triazolo[4,3-b]pyridazin-6-
yl]piperidin-4-yl} phenoxy)ethyl]-1-methylpiperazin-2-one;
I-methyl-4-[2-(4-{4-[3-(trifluoromethyl)[1,2,4]triazolo[4,3-b]pyridazin-6-
yl]piperazin-1-yl} phenoxy)ethyl]piperazin-2-one;
30 I-cyclopropyl-4-[2-(4-{4-[3-(trifluoromethyl)[1,2,4]triazolo[4,3-b]pyridazin-6-
yl]piperazin-1-yl} phenoxy)ethyl]piperazin-2-one;



\' O YXS\CH3 NI N/ I\IN (1) \NACF3 + (b) reaction of a conpound of
Formula (I'V) with a conmpound of Formula (V): (R1)k OHI 2 + -106- (c) when
R4 i n Forwol2a10(13)022s C2_6al kanoyl , hydroxyC2_6al kanoyl ®CT/GB2010/050750

C _6al koxyC2_6al kanoyl and R5 is other than oxo, reaction of a conpound of
Formula (VI) with the appropriate carbgygylic acid, hydroxycarboxylic acid
or al koxycarboxylic acid: (R1l)k , N

I-cyclopropyl-4-[2-(4-{1-[3-(trifluoromethyl)[1,2,4]triazolo[4,3-b]pyridazin-6-
yl]piperidin-4-yl} phenoxy)ethyl]piperazin-2-one;
4-methyl-1-[2-(4-{4-[3-(trifluoromethyl)[1,2,4]triazolo[4,3-b]pyridazin-6-
yl]piperazin-1-yl} phenoxy)ethyl]piperazin-2-one;
5 4-methyl-1-[2-(4-{1-[3-(trifluoromethyl)[1,2,4]triazolo[4,3-b]pyridazin-6-
yl]piperidin-4-yl} phenoxy)ethyl]piperazin-2-one;
I-methyl-4-[3-(4-{1-[3-(trifluoromethyl)[1,2,4]triazolo[4,3-b]pyridazin-6-
yl]piperidin-4-yl} phenoxy)propyl]piperazin-2-one;
I-cyclopropyl-4-[3-(4-{1-[3-(trifluoromethyl)[1,2,4]triazolo[4,3-b]pyridazin-6-
10 yllpiperidin-4-yl} phenoxy)propyl]piperazin-2-one;
I-methyl-4-{2-[(5-{1-[3-(trifluoromethyl)[ 1,2,4]triazolo[4,3-b]pyridazin-6-
yl]piperidin-4-yl} pyridin-2-yl)oxy]ethyl } piperazin-2-one;
4-[2-(2-fluoro-4-{4-hydroxy-1-[3-(trifluoromethyl)[ 1,2,4]triazolo[4,3-b]pyridazin-
6-yl]piperidin-4-yl } phenoxy)ethyl]-1-methylpiperazin-2-one;
15 4-[2-(2-fluoro-4-{1-[3-(trifluoromethyl)[ 1,2,4]triazolo[4,3-b]pyridazin-6-
yl]piperidin-4-yl} phenoxy)ethyl]-1-methylpiperazin-2-one;
6-(4-{4-[2-(4-acetyl-1,4-diazepan-1-yl)ethoxy|phenyl } piperidin-1-yl)-3-
(trifluoromethyl)[1,2,4]triazolo[4,3-b]pyridazine;
1-ethyl-4-[3-(4-{1-[3-(trifluoromethyl)[ 1,2,4]triazolo[4,3-b]pyridazin-6-
20  yl]piperidin-4-yl} phenoxy)propyl]piperazin-2-one;
1-(1-methylethyl)-4-[3-(4-{1-[3-(trifluoromethyl)[ 1,2,4]triazolo[4,3-b]pyridazin-6-
yl]piperidin-4-yl} phenoxy)propyl]piperazin-2-one;
1-(2-methoxyethyl)-4-[3-(4- {1-[3-(trifluoromethyl)[ 1,2,4 ]triazolo[4,3-b]pyridazin-
6-yl]piperidin-4-yl } phenoxy)propyl]piperazin-2-one;
25 1-ethyl-4-[2-(4-{1-[3-(trifluoromethyl)[1,2,4]triazolo[4,3-b]pyridazin-6-
yl]piperidin-4-yl} phenoxy)ethyl]piperazin-2-one;
1-(1-methylethyl)-4-[2-(4-{1-[3-(trifluoromethyl)[ 1,2,4]triazolo[4,3-b]pyridazin-6-
yl]piperidin-4-yl} phenoxy)ethyl]piperazin-2-one;
1-(2-methoxyethyl)-4-[2-(4- {1-[3-(trifluoromethyl)[ 1,2,4 ]triazolo[4,3-b]pyridazin-
30 6-yl]piperidin-4-yl} phenoxy)ethyl|piperazin-2-one;



N CF3 5(VI) (d) when R4 is G _6alkyl and R5 is other than oxo bonded to a

ring carbon atom adjacent to the nitrogen atomlinked to R4,

reaction of a

conmpound wb 2bov3i2a (VI) with the appropriate al dehyde, PCh/GHre1000565ence of
a suitable acid and a suitable reducing agent; (e) when Y is CH, reduction

of a conpound of Formula (VII): (Rl)k .fysN 10CF3 (Vi1) (f)

reaction of a

conpound of Fornmula (VII1) with a conpound of Fornmula (I X) wherein L
represents chloro, brono or iodo: (RI)k -107- (g) reaction of a conpound
of Formula (X) with a conmpound of Formula (Xl) wherein L represents chloro,

brom or | 005, (8 I0; 15 TRRRAdnln A athdShick SR 4 R ()

and thereafte@f
yl]piperidin-4-yl} phenoxy)ethyl|piperazin-1-yl} ethanol;

6-[4-(4-{2-[4-(methoxyacetyl)piperazin-1-yl]ethoxy} phenyl)piperidin-1-yl]-3-

(trifluoromethyl)[1,2,4]triazolo[4,3-b]pyridazine;

5 (25)-1-ox0-1-{4-[2-(4-{1-[3-(trifluoromethyl)[1,2,4]triazolo[4,3-b]pyridazin-6-

yl]piperidin-4-yl} phenoxy)ethylpiperazin-1-yl } propan-2-ol;

(2R)-1-0x0-1-{4-[2-(4-{1-[3-(trifluoromethyl)[ 1,2,4]triazolo[4,3-b]pyridazin-6-

yl]piperidin-4-yl} phenoxy)ethylpiperazin-1-yl } propan-2-ol;

6-{4-[4-(2-{4-[(2S)-2-methoxypropanoyl|piperazin-1-yl } ethoxy)phenyl]piperidin-

10 1-yl}-3-(trifluoromethyl)[1,2,4]triazolo[4,3-b]pyridazine;

6-(4-{4-[(1R)-2-(4-acetylpiperazin-1-yl)-1-methylethoxy]phenyl} piperidin-1-yl)-3-

(trifluoromethyl)[1,2,4]triazolo[4,3-b]pyridazine;

6-(4-{4-[(1S)-2-(4-acetylpiperazin-1-yl)-1-methylethoxy]phenyl} piperidin-1-yl)-3-

(trifluoromethyl)[1,2,4]triazolo[4,3-b]pyridazine;
15 6-(4-{4-[(1S)-2-(4-acetylpiperazin-1-yl)-1-

(methoxymethyl)ethoxy]phenyl } piperidin-1-yl)-3-(trifluoromethyl)[ 1,2,4]triazolo[4,3-

b]pyridazine;
6-(4-{4-[(1R)-2-(4-acetylpiperazin-1-yl)-1-

(methoxymethyl)ethoxy]phenyl } piperidin-1-yl)-3-(trifluoromethyl)[ 1,2,4]triazolo[4,3-

20  b]pyridazine;
4-{4-[2-(4-acetylpiperazin-1-yl)ethoxy]-2-methylphenyl}-1-[3-
(trifluoromethyl)[1,2,4]triazolo[4,3-b]pyridazin-6-yl|piperidin-4-ol;

4-[2-(4-{4-hydroxy-1-[3-(trifluoromethyl)[ 1,2,4]triazolo[4,3-b]pyridazin-6-

yl]piperidin-4-yl}-3-methylphenoxy)ethyl]-1-methylpiperazin-2-one;

25 4-methyl-1-[2-(4-{1-[3-(trifluoromethyl)[1,2,4]triazolo[4,3-b]pyridazin-6-

yl]piperidin-4-yl} phenoxy)ethyl]-1,4-diazepan-5-one;

6-[4-(4-{2-[(3S)-4-acetyl-3-methylpiperazin-1-yl]ethoxy} phenyl)piperidin-1-yl]-3-

(trifluoromethyl)[1,2,4]triazolo[4,3-b]pyridazine;

6-[4-(4-{2-[(3R)-4-acetyl-3-methylpiperazin-1-yl]ethoxy} phenyl)piperidin-1-yl]-3-

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



5 (i) converting a functional group of one conpound of the invention into
anot her functional group; (i1) introducing a new functional group into
one conpowoaowii3tdéze i nvention; (iii) renoving any pr ot e®CIrGgR2gronipssy

(iv) for conpounds of the invention in the formof a single enantioner
separating a 10 racem c conpound of thggnhvention into separate

enanti oners;
and/ or

(v) preparing a pharmaceutically acceptable salt thereof;

(vi) preparing a crystalline formthereof.

4-{4-[2-(4-acetylpiperazin-1-yl)ethoxy]-2-fluorophenyl } -1-[3-

(trifluoromethyl)[1,2,4]triazolo[4,3-b]pyridazin-6-yl|piperidin-4-ol;

4-[2-(3-fluoro-4-{4-hydroxy-1-[3-(trifluoromethyl)[ 1,2,4]triazolo[4,3-b]pyridazin-

6-yl]piperidin-4-yl } phenoxy)ethyl]-1-methylpiperazin-2-one;

1-cthyl-4-[2-(4- {4-hydroxy-1-[3-(trifluoromethyl)[1,2,4]triazolo[4,3-b]pyridazin-6-

yl] piperidin-4-yl} phenoxy)ethyl]piperazin-2-one;

1-cyclopropyl-4-[2-(4-{4-hydroxy-1-[3-(trifluoromethyl)[ 1,2,4]triazolo[4,3-

b]pyridazin-6-yl]piperidin-4-yl } phenoxy)ethyl|piperazin-2-one;

4-(4-{2-[(3R)-4-acetyl-3-methylpiperazin-1-yl]ethoxy} phenyl)-1-[3-

10 (trifluoromethyl) [1,2,4]triazolo[4,3-b]pyridazin-6-yl]piperidin-4-ol;

4-(4-{2-[(3S)-4-acetyl-3-methylpiperazin-1-yl]ethoxy} phenyl)-1-[3-

(trifluoromethyl) [1,2,4]triazolo[4,3-b]pyridazin-6-yl]piperidin-4-ol;

4-{4-[2-(4-acetyl-1,4-diazepan-1-yl)ethoxy]-2-fluorophenyl } -1-[3-(trifluoromethyl)

[1,2,4]triazolo[4,3-b]pyridazin-6-yl]piperidin-4-ol;

15

4-[3-(3-fluoro-4-{4-hydroxy-1-[3-(trifluoromethyl)[ 1,2,4]triazolo[4,3-b]pyridazin-

6-yl]piperidin-4-yl } phenoxy)propyl]-1-methylpiperazin-2-one;

4-{4-[2-(4-acetylpiperazin-1-yl)propoxy]phenyl }-1-[3-

(trifluoromethyl)[1,2,4]triazolo[4,3-b]pyridazin-6-yl|piperidin-4-ol;

4-{4-[2-(4-acetyl-1,4-diazepan-1-yl)propoxy]phenyl } -1-[3-(trifluoromethyl) [1,2,4]

20  triazolo [4,3-b]pyridazin-6-yl]piperidin-4-ol;

and pharmaceutically acceptable salts thereof.

10.

A pharmaceutical composition which comprises a compound according to any one

of Claims 1 to 9, or a pharmaceutically acceptable salt thereof, in association with a

25 pharmaceutically acceptable diluent or carrier.

11.

A compound according to any one of Claims 1 to 9, or a pharmaceutically

acceptable salt thereof, for use as a medicament.

30 12.

A compound according to any one of Claims 1 to 9 or a pharmaceutically

acceptable salt thereof, for use in the treatment of prostate cancer.



10

15

WO 2010/131022 PCT/GB2010/050750

-105-

13.  Use of a compound according to any one of Claims 1 to 9, or a pharmaceutically
acceptable salt thereof, in the manufacture of a medicament for use in the treatment of

prostate cancer.

14. A method of treating prostate cancer in a warm-blooded animal, such as man, in
need of such treatment which comprises administering to said animal an effective amount
of a compound of the Formula (I), or a pharmaceutically acceptable salt thereof, as defined

in any one of Claims 1 to 9.

15. A process for the preparation of a compound of Formula (I) as defined
hereinbefore, or a pharmaceutically acceptable salt thereof, which comprises a process (a),
(b), (c), (d), (e), (f) or (g) wherein, unless otherwise defined, the variables are as defined
hereinbefore for compounds of Formula (I):

(a) reaction of a compound of Formula (IT) with a compound of Formula (I1I):

R,
O \(€R2R3)m
2 O

X - X \ O
‘/\Y Xl //S//
o N
N\) CH3
KY HN/\q h
+ &/N\ 4
74 (R5 /

N
N7 N7 (I R
\
N
CF,

—

(1)

(b) reaction of a compound of Formula (IV) with a compound of Formula (V):

®RY),

N7 N (Iv) V)



WO 2010/131022 PCT/GB2010/050750

-106-

(c) when R* in Formula (I) is Cy.alkanoyl, hydroxyCs salkanoyl or Ci.salkoxyCssalkanoyl
and R’ is other than oxo, reaction of a compound of Formula (VI) with the appropriate

carboxylic acid, hydroxycarboxylic acid or alkoxycarboxylic acid:

R,
~ 1‘Xz N
(\Y X 5: 0.
5
@ N
/4

_N
N N
N\
N
CF,
5 (VD
(d) when R is C\.salkyl and R is other than oxo bonded to a ring carbon atom adjacent to

the nitrogen atom linked to R?, reaction of a compound of Formula (VI) with the

appropriate aldehyde, in the presence of a suitable acid and a suitable reducing agent;

(e) when Y is CH, reduction of a compound of Formula (VII):

R,

10
(VID)

(f) reaction of a compound of Formula (VIII) with a compound of Formula (IX) wherein L
represents chloro, bromo or iodo:

®RY,

7 "N
{ =( (VIID) (IX)



10

WO 2010/131022 PCT/GB2010/050750

-107-

(g) reaction of a compound of Formula (X) with a compound of Formula (XI) wherein L
represents chloro, bromo or iodo:
R,

Z L O~(CrRRY),
b .
- -
NN + I/\Y x! 5 : O
N= HN\) (RS)P N\
CF, R’
(0:9] (XD)

and thereafter, if necessary:
(1) converting a functional group of one compound of the invention into another functional
group;
(i1) introducing a new functional group into one compound of the invention;
(ii1) removing any protecting groups;
(iv) for compounds of the invention in the form of a single enantiomer separating a
racemic compound of the invention into separate enantiomers;
(v) preparing a pharmaceutically acceptable salt thereof; and/or

(vi) preparing a crystalline form thereof.



