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to 5nethods for the preparation of such bicyclic derivatives, and novel
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25 grow again despite total androgen blockade. Castrate resistant prostate cancer is a largely
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).
30 There is now a body of evidence from both clinical and pre-clinical studies to

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



io nutations arise in approxi mately 25-30% of patients treated with
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gl ucocorticoids. Gene anplification and over-expression of the androgen
receptor is a conmmon finding in castrate resistant cancers and | eads to
hypersentitivity to | ow |l evel s of androgens. Pre-clinically the receptor is
often over- 15expressed in in vitro and in vivo nodels of castrate

resi stant prostat.e cancer. Over .expression of .the receptor can _convert
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nol ecul ecgionEhaychiandmeen psporiteagines A leanpectadrYitap dierm. 20t K8, 19%at ment
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1996, 32A, 413-41 I'n the case of the 30androgen recéeptor, a series of

bi cycl i dodgromatimssccamaithat rabgnischmidmgen ehfagbmsts dovgpnistegub atimohtaf t he
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a first aspect of the present invention there is therefore provided a
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expression of the receptor 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, &,
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-

regulation of the androgen receptor in vitro has been described in WO 2009/081197.



k represents 0, 1 or 2; 10n and p independently represent 1 or 2; Y
represents N, C, CH or COH, represents a single bond when Y is N, CH or
COH; r epyoesmnz37a doubl e bond when Y is C 1 ,1 is a ecraBotwsodivand J is
i ndolyl or pyrrolopyridinyl; 151 ,1 represents a direct bond, -(CR3R4)t-,

- (CR3R4) v- 0- (CR3R4) v-, N(R5) (CH2)q S-, -S(0)- or R3 and R4,
identically or differently on each occ rrence represent hydrogen or
met hyl ; R5 represents hydrogen or nmethyl; q, identically or differently on

each occurreng re rese 2,. 3 or 4. 20t r.epr nts 1, 2 or. 3; v,
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heterocyclic ring which conprises 1, 2 or et er oat ons |ndependently

sel ect ednf'mtbl@nmherwsdhersfore proxidsed agompabed efF arondeclls o e phameceetiopllyri ng

whi ch CONMRLI. 58S é ﬂlﬁm or 4 heteroatons independently selected fromO, N
or S or Iﬁ C b 6r°ro menber ed bicyclic heteroaryl ring system which
conprises 1, 2, 3, 4 or 5 heteroa fepe---ntly selected fromO0, N or
S; L2 represents a dlrec H? 0 N(R%) (CH2) g-,
- O(0) N(R5) - (CHz)q S( 5c< QY—~+C GBYLAFOHR) g-
-0-(CROR 0)g_, O- @ -,50 4) g- C(0) NR5- (CH2) g-, - S-,
-S(0)- or
1
5 R
@
wherein

R! represents haloC, salkyl;
k represents 0, 1 or 2;
10 nand p independently represent 1 or 2;

Y represents N, C, CH or COH;

— represents a double bond when Y is C, L' is a direct bond and J is indolyl or
pyrrolopyridinyl;
15 L' represents a direct bond, -(CR’R*)-, (CR*R*),-O-(CR’R*),-, —N(RS)-(CHz)q-,
-S-, -S(O)- or —=S(0),-;
R’ and R*, identically or differently on each occurrence, represent hydrogen or methyl;
R’ represents hydrogen or methyl;
q, identically or differently on each occurrence, represents 0, 1, 2, 3 or 4;
20  trepresents 1,2 or 3;
v, identically or differently on each occurrence, represents 0, 1 or 2;
Jrepresents:
- aryl;
- Csgeycloalkyl;
25 - amonocyclic 4, 5, 6 or 7 membered heterocyclic ring which comprises 1, 2 or 3
heteroatoms independently selected from O, N or S;
- a5 or 6 membered monocyclic heteroaryl ring which comprises 1, 2, 3 or 4

heteroatoms independently selected from O, N or S; or



RO and Rm identically or differently on each occurrence, represent

hydr ogen, nethyl, ethyl, isopropyl, cyclopropyl or nethoxynethyl; R2

repr esentwo 20tvaloe371Ci _6al kyl , C2_6al kenyl , C2_6al kynyl , PCardB210/050191

C _6al koxy, cyano, oxo, 10fluoroGC _6al kyl, hydroxy, am no, N C _4al kyl am no
or N, N-di -G _4al kylam no; aryl, wherejn the aryl ring is optionally
substituted with 1, 2 or 3 substituent§ selected fromR6; a nonocyclic 4,
5, 6 or 7 nenbered heterocyclic ring which conprises 1, 2 or 3 heteroatons

d dent | I t d f N d wh 15het.
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nmonocyclic 5 or of5 RBRRAIRE R8s RAAM K selcRE W ONNcprises 1, 2, 3 or 4
het eroat ons i ndependently sel ected fromO, Nor S a nd erein the
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N or sS aﬂﬁ(@hﬁt@jﬂ«@hﬁfﬁ@ﬁﬁb p$clsgjybagsagrqptionalIy substituted with 1,

2 or 3 supstityents selected fromR6; R6 represents am no, halo, C _6alkyl,
C3_6cyclRandR 1¢<21t@alllkern@dlffereeﬁy A ICRSIMGACUITERCCR BRI, hy g B RN GaetREn oy T

G _6al koxy. I fluoroG _6al kyl, hydroxy,
hydroxyé{ )gl i E@ 59‘1 Cycgdy F%ﬁ%g}g?le%i) 6al kyl sul phi nyl ,
C _6al kyRsm hmhﬂmyl oxetan 3 ylcarbonyl N-O 4a|ky|an1no

N, N- di - G Aal kyl ami n R7R8 and RB |ndependently
r epr esent hydrogéﬁ’ér“N%@ Z%akﬁﬁﬂ'92¢®ﬁmﬁ éﬁ% Cigal QX%ﬁW§“)§6%ccordlng to

e
- 5- (1) wher eiyh vRicreie phesghtisg sapoGiallyl sapstituted with 1, 2 or 3 substltuents
selected from R®;

- amonocyclic 4, 5, 6 or 7 membered heterocyclic ring which comprises 1, 2 or 3
heteroatoms independently selected from O, N or S and wherein the

15 heterocyclic ring is optionally substituted with 1, 2 or 3 substituents selected
from R®;

- amonocyclic 5 or 6 membered heteroaryl ring which comprises 1, 2, 3 or 4
heteroatoms independently selected from O, N or S and wherein the heteroaryl
ring is optionally substituted with 1, 2 or 3 substituents selected from R®; or

20 - a9 or 10 membered bicyclic heteroaryl ring system which comprises 1, 2, 3, 4
or 5 heteroatoms independently selected from O, N or S and wherein the
heterocyclic ring is optionally substituted with 1, 2 or 3 substituents selected
from R®;

R® represents amino, halo, Cyalkyl, Cs¢cycloalkyl, C,salkenyl, C,alkynyl, C,.salkoxy,
25 Cyealkanoyl, C;galkoxyC,alkyl, carboxy, cyano, oxo, fluoroC, salkyl, hydroxy,
hydroxyCi.salkyl, C;salkylsulphanyl, C,.salkylsulphinyl, C;.salkylsulphonyl, oxetan-3-
ylcarbonyl, N-C)_salkylamino, N,N-di-C;_salkylamino or -C(O)NR’R® wherein R’ and R®
independently represent hydrogen or methyl; and
r represents 0, 1, 2 or 3.

30 According to a second aspect of the present invention there is therefore provided a

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



5k represents 0, 1 or 2; n and p independently represent 1 or 2; Y
represents N, C, CH or COH, represents a single bond when Y is N, CH or
COH; wonreprmesmt s a doubl e bond when Y is C 1 ,1 i ®cawchizzowasotdond and
J is indolyl; 101_,1 represents a direct bond, -(CR3R4)t-,
-(CR3R4)v-0-(CR3R4)v-, -N(R5)-(CH2)g-,. S, -S(0)- or R3 and R4,
identically or differently on each occurrence, represent hydrogen or

met hyl ; R5 represents hydrogen or nmethyl; q, identically or differently on
each occurrence, represents 0, 1, or 3; 15t represents 1, 2 or 3; Vv,
identically or differently—an eﬁghigd@ﬁ%he ' epresents 0, 1 or 2; J

represents: aryl; C3_6Cycl qalkyl 7~20-, & i(:ngﬁ, 6 or 7 menbered
het erocylic ring whi nprA’'s 1,2 or 3\ he eruatgns i'ndependent | y
selected fromO, N oN\g;PPaBB or nber edNmndcyclic heteroaryl ring
whi ch conprises 1, 2,\3(br 4 heteroatons independently selected fromO, N
or S; or a 9R9r 10 nenbered bicyclic heteroaryl ring system
whi ch conprises 1, 2, 3,4 25or 5 heteroatons independently selected from
0O, Nor S; L2 represents a direct bon -(CR3R4)t-, -C(O)N(R5)-(CH2)q-,
-C(O) N(R5) - (CH2) - S(0) 2-, NR5C(0)-(CHZ)g-, -C(0)-(CH2)q-, -0-(CH2)Q-,
- 0- ( CR3RMageiR5- (CH2) g-, -0-(CR3R4)g-C(0)NRS-(CH2)g-, -S-, -S(0)- or -6-
R2 represents: halo i 6al kyl, C2_6al kenyl, C2_6al kynyl, carboxy,
0__6a|kd&y?P%§%ﬁ%?d@§hghﬁﬁuor00__6a|kyI, hydr oxy, amino, N-C _4al kyl ani no
or N,.N-dir éséﬁéb 1 §m.no; aryl, wherein the aryl ring is
optiénall§£tu sti%uted with 1, 2 or 3 substituents 5selected from R6;

n and p independently represent 1 or 2;

Y represents N, C, CH or COH;

—

10 L'represents a direct bond, (CR*R*)-, (CR*R*),-O-(CR’R*),-, —N(RS)-(CHz)q-,
-S-, -S(O)- or —=S(0),-;
R’ and R*, identically or differently on each occurrence, represent hydrogen or methyl;
R’ represents hydrogen or methyl;
q, identically or differently on each occurrence, represents 0, 1, 2 or 3;
15 trepresents 1, 2 or 3;
v, identically or differently on each occurrence, represents 0, 1 or 2;
Jrepresents:
- aryl;
- Csecycloalkyl;
20 - amonocylic 4, 5, 6 or 7 membered heterocylic ring which comprises 1, 2 or 3
heteroatoms independently selected from O, N or S;
- a5 or 6 membered monocyclic heteroaryl ring which comprises 1, 2, 3 or 4
heteroatoms independently selected from O, N or S; or
- a9 or 10 membered bicyclic heteroaryl ring system which comprises 1, 2, 3, 4
25 or 5 heteroatoms independently selected from O, N or S;
L’ represents a direct bond, (CR’R*)-, -C(OIN(R’)-(CHy)g-, -C(O)N(R’)-(CH,)-S(O),-,
-NR’C(0)-(CH2),-, -C(0)-(CHa),-, -O-(CHy),-, -O-(CR’RY)-NR’-(CH,),-,
~0-(CR’R")-C(O)NR’-(CH,),-, -S-, -S(0)- or —S(0),-;



a nonocylic 4, 5 6 or 7 nenbered heterocylic ring which conprises 1, 2 or
3 heteroatons independently selected fromO, N or S and wherein the

het er ocycWocoro/aegs7iis optionally substituted with 1, 2 oPC3/GB2BENGSI1MENt S
selected fromR6; u)- a nonocylic 5 or 6 nenbered heteroaryl ring which
conprises 1, 2, 3 or 4 heteroatons indegpendently selected fromO, Nor S
and wherein the heteroaryl ring is opfionally substituted with 1, 2 or 3
substituents selected fromR6; or a 9 or 10 nenbered bicyclic heteroaryl
ring sy ﬁn1mhi%h conprises 1, 2, 3, 4 or 5 heteroatons independently

sel ect ed™ f'FBYWY">'"N or S and wherein the 15heterocyclic ring is optionally
substituted w t Ry 2 B3 SHRShVIt ee s nsElcedhe re ; IL]Hr esent s
anino, halo, G Ggigziggfgl%hlEé%???§gél2éfk§%yﬁfnéi%%afﬁgég?OCQLGalkanoyl,
G _6al koxyG _6allkgtoCiealkpokydroxy amino, 0% «dlkylamingi or 8 NkditC1-dalkartanniyg;
hydroxyC _6al kyl , G 6al kyl sul phanyl .. G, 6a | sul phi nyl .

& “6at oyl st phofo g Bl R pprio NIRRT B 2o ignes

- C(0)sNR7R8 wher edlectRVframRR8 i ndependent |y represent hydrogen or nethyl;
and r represents 0, 1, 2 or 3. It is to be understood that any suitable
-L2- R2 group -of apymeaylie 4.15 6 way nisanbsserhlecicrocylicigngayiliich gampesisd . 3106 of
group J and tha . I i If 251 i nker
selected fromL g ?gﬁél %q%ga%ﬁgg%§¥%ggﬁﬁ%gkﬁ“?nso dgﬁgéﬂggftain of the
conmpounds of Fohomwtoay¢lic)rirdek iopgchadlyaubstiteyd exthslt, 2ion 3epbsttadnkts/schetddve or
racem c forns bﬁ‘vir&ue of one or nore asymetric carbon atons, the

i nvention incl uf@%Rn its definition any such optically active or racemc
f or mgnhi ch_poss gsa@ded INes BROKRATIRRNIHRNEM-AGkIhith JRBSKNL Rehss Of
optically 30 active ?orns may be carried out by standard téchni ques of
organi ¢ cheni st hgtewetdmskindependentlylselcatet] froho®, Biaripdre volyersip ibhdlegteroadyt om

optically active starting,materials ar resolution of - 7- dacem c
Form Si i arl y g reoriisBew Hen G i of £ SRS sSosrd GprR 58 ng. ¢ he
st andard |abOfah@&Mlb%%MMé&@@k§&Rﬂk&§&n&§hﬁﬁ%@wﬁﬁ®hﬁhcom@ﬁgm]LQ,&QLtO_b?
understood that certain conmpounds of Forhula (1) defined above may exhi bit

t he phenomenon of S hetgrostasms isdependerplyrselegigddrom Padit ayregridswihareip thd f ect any
5het erocyclic groups that bear .1l or 2 0 _substituents, At is to be
maerstand 1 hat RE bt SeRyanThoRoRERPT AR | R FPo Tl sucn
taut omeric for mrogrR@ m xture thereof, which possesses androgen receptor
ligand activity and is not to be linmted nerely to any one tautoneric form

ut i | i sedRvicPtepents HBInPohaiR ety bzt b ety Crprdkaesyafrpredianopt s to be
ncer 1o i SR ARG, 0GBk AR B R
hydr at edCfqatkysulphtinylsCt @lkylsulphinyl, C;salkylsulphonyl, N-C;_salkylamino,
20 N,N-di-C)_alkylamino or —C(O)NR'R® wherein R’ and R® independently represent
hydrogen or methyl; and
r represents 0, 1, 2 or 3.

It is to be understood that any suitable -L*-R* group of Formula (I) may be bonded

to any available atom of group J and that R* may be linked to group J via any suitable
25 linker selected from L.

It is to be understood that, insofar as certain of the compounds of Formula (1)
defined above may exist in optically active or racemic forms by virtue of one or more
asymmetric carbon atoms, the invention includes in its definition any such optically active
or racemic form which possesses the above-mentioned activity. The synthesis of optically

30 active forms may be carried out by standard techniques of organic chemistry well known in

the art, for example by synthesis from optically active starting materials or by resolution of



be understood that the present invention enconpasses all such sol vated

fornms that possess androgen receptor ligand activity. In one enbodi nent of
t he i nverwoanio/mvbsmne is therefore provided a conpound ofPCF@aBmIR5019) in a
solvated form In another enbodi nent of the invention, there is therefore
provi ded a compound of Forrmula (I) in AR hydr at ed forn1 151t is also to be
under stood that certain conpounds of Fornmula (1) may exist in crystalline
form and exhi bit pol ynorphi sm The present invention enconpasses all such

pol ynor phi ¢ fo sess androge rec t or ctiv I n one
Brboar e En] SUBH Dol PR BN 4P O Pk Pb b Rete eI nd. of
For mul a ¢dndarddbbéatd &m@g@gﬁq@@hgauagggﬁhﬁgJe salt or solvate t hereof, in
crystalline form 20The term "halo" is used herein to denote fluoro,
chl oro, brondt &rid b adderstand thebcygrapupompwvads bbheretila d) defordimbayameyn
replacesxhwp“ﬂg ﬁqge% atopp on a %9Igogﬂatart tothﬁs arengfe ystem Thus, if
a CH2 group'is tmtnu]tlgd aﬁf O 1[%} %%U%IF OXY 3en atom it
becornes @t@}@[l@gﬁ)upﬂ}ﬁtt b&irmorQ o_x@as.luks}ﬁtueﬂt§ Tt 6 fbd%ddér@toﬂ@ﬁ{at theSrédenat ed
carbon chain of 1 to 6 carbon 25 atons in | ength which may be
strai ghtmmélpﬁeﬂéplwiesm Hheefedtionyieeh tauEmBeEnions, era mpxdisgitiient, ‘ahwpl gr oups
such as I r t and
ref er ende Oggeggéélaﬁ \gg%ﬁeg?ﬁgi fif gﬁig‘atlilﬂg?lﬁflgﬁk% bge(rﬂtg%llpt)ésle I}s{%r(e:ﬁ} t%m? r%(- but yI are
speci fi aaﬁtomehh&rbrmncsbédnmhmiha forendacodrawitlgy or Emnecbmah@Egamples 6al kyl "
i ncludes, but_is not limt to, neth eth ro i Soprop I, butyl,
tert-butyl, gertgibe up%?rﬁtogiﬂmeﬂ%w%p%és ng?f@ﬁ% 83/@‘@91%11 YRS _4al kyl "
is tg b%lﬁ@l@%ﬂ'f@tﬂl aa%%ldds@givﬁted forms sJJPleast R Wearkfle AR dKERY formkslt'lmoended to
mean an unsaturateé carbon chain of 2 to 4 carbon at ms 1n |length, which
may be dtermidgistood it mlmjprmenbnafnnthr&nbncompaaﬁmlhglcatsolveadtfomwhat ®ssesar bon to
carbon doybl e bond feren s,.to vi dual. al ken roups such
e ¥ or opHEen ARG o} e 26ty isk- AR STPaHRe! ShilF fovarel dirrom TR
ref er engRgviied b Gthdnﬁiéladf HRFaNGIBAn aR8Ivated!flh. 168 RAGHRS EhlsddidsntiocFarr openy!
ar e specific for the branched chain version only. For exanple,

" C2_4al kisygpition; therleuﬂé@refw@tprwdm cqmmlmé@f tormele KBy b hy@qatvge,fnm
5i so ropenyl nd b he,term " C2 ) |nte ded to mean
an uﬁsaturatégmég; gﬁgﬂﬁm8?ﬂflfmﬁﬂn8 lﬁﬂgpgﬁém¥ﬁa nm?ﬁxm Ich may be
straig htcrpdm@lhﬂ@fbr@lranbreanﬁ)hqﬁlyrﬁ@@h@mnlm Iﬁésehaas&nt@n%ne@ﬁmgestam @ah bon

triple bond. For exanple "C2_4al kynyl" includes, but is not limted_to,
et hynyl po&rewhw forrpywBigh pageess WW&@ntr@remor dsamhictivew lnyne embodimeahgld t o
mean a For exanpl e

"C3 GCyitﬁ1 ?heté?“g%%g@ﬁ%glrdggef&%@b{é do(gﬁf&&marilélgopent yl agg

cycl Ohe)q)liarmaceutlcalﬂ]hlewm‘tﬂl& Sdli aropbeic thedeldy it criystallint éodied to mean a
sat urated carfon ch

1 to 6 carbon atons in |length i ch may be
st r af’ght - chai H&dCE? %n’éﬁ‘éﬁ} Deinds Aengte fluorey chjpre. gp%ﬁ%‘wg ﬁ%/dr ogen at ons
have been repAagesoRyip kazh’é?fﬁd?ﬁed Fcpa[ cﬁmbﬁl repich@fMycﬁ@éelﬁYa!tomé sghudes,

but is not limted to, fluoronethyl, fluoroéthyl, flucropfopyl
fIuor0|smﬂnmpmMnofﬂuqmubmsyﬁmnFHumrﬁaéHbuﬁqumﬁh@mmﬂedbybmhumybya

fl uorop fl.u r0|sop y fl uor xyl , fluoroi sohexyl,
trlfluoﬁEWéb% pde 8?%5?@ dL?%VFwSﬁggfg%Pgoropropyl nonaf | uor obut yl ,
undecaf | uor opiutm 80 fal iyl dRGRkh Ao eday la- sathik@ed 4rBon’ EHaupsOCia dledrkod ™

shoul d be
25 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_salkyl” includes, but is not limited to,
methyl, ethyl, propyl, isopropyl, butyl, fert-butyl, pentyl, tert-pentyl, hexyl and isohexyl.
30 The term “C;4alkyl” is to be construed accordingly.
The term “C,.4alkenyl” is intended to mean an unsaturated carbon chain of 2 to 4

carbon atoms in length, which may be straight-chained or branched, containing at least one



20construed accordingly. The term"Cl_6 al koxy" is intended to nean a
saturated carbon chain of 1 to 6 carbon atons in |ength, which may be

st rai ght -wbapbred2zmm branched, |inked to oxygen. For examrplraB2010/05619al koxy"
i ncludes, but is not limted to, nethoxy, et hoxy, propoxy, butoxY, pentoxy
and hexoxy. 25The term " C2_6al kanoyl " és intended to nmean a saturated
carbon chain of 1 to 5 carbon atons in |length, which may be

strai ght - chai ned, branched or cyclic, Ilnked to carbonyl . For exanple,

"C2_6al kanoyl " includes, . bu s not limte iy cetyl, an

but anoyl e YR SOWR: BREY 1 HORERE sufFBaycarmirg e sl EPBRRTh Ese bonyl
The ter mgr&ﬂen p'a'f@éﬁé@ﬁc%f ﬂﬁ)é'stral'gﬁt dMRLEREQEn bRy TRARefareRads4b %{(ﬁ&tdﬁzﬁr bon chain
of 1to carbon atons in |ength, which may be straight-chained or

br anc hedo,ranqhnqi—@uam |aﬁ<ybglspgemsuca agmophapenglare smpeﬁ;t f@aﬁll@ckmanﬁh@d ghavf 1 to 6

carbon oLl b €15 Bop €TS44 8Lt g 18 R Do HATE ™™

nethqua@ﬁybpm@@&hnmyaﬁmpyl et hoxypr opyl , propoxyethyl and but oxypropyl .
The term "hydroxyG _6alkyl" is intended to nean a saturated carbon chain of

1 to 6 car bonlhettems Cn@@ﬁgk Hs inkpride tormpaman ypsagirgRd cerhen fledn of 2 Bt dnched,
wh t
erein nc%pgon?a}f%orhbﬁl IR M,Gaﬁggﬂ,@? R at ﬁ?cr'Pab Al Jr%%n%ﬁ&gicﬁ%ﬁtagl th/%fl%yo&r oup.

For exa ydroxyQ inc 'S no
hydroxynmﬂhmhocmydnomyebhmiIb?ehymﬂaxypmﬂpwbm’n@hﬂhgdmomyptbpmhdux

1- hydro |so dr oxybutyl , hydroxypentyl hydr oxyhexyl and
hydroxyl% a%TﬁEmFQ¥WWWé 6a|ky|su|phany| is intended to nean a

sat ufat ed Carmeﬁﬁ'a% zaoélkw &%@%&b&fﬁeéﬁ anuﬂafbdlseﬂaqmemwe&h may be

stralght chai ned or ched; 11nk to sul phur. For exanple,
O__6a|Kybmm@phamwbwlmm;Ebdesumﬁthgawdoﬂkyrnndwﬁmumpbpﬁmhyhsdb@hahyl,

et hyl sul phanyl , 1o ul phanyl , isopropyl sul phanyl, butyl sul phanyl,
isobutyﬁgﬁﬁﬁﬁgﬁ (SéLﬁ'ﬁﬁtylsulphanyl pent yl sul phanyl and hexyl sul phanyl .
The term " O firl tivh ShabE NYAlky1T 8 ii1#0h @B UndaA aBARatEd SFbO Ae@doLRIPON Chai n
of 1 to 156 carbon atons in l'ength, which may be strai ght-chai ned or

br anchedsarbanrifesds tnde@gth pasti méy Feraightaahpined or blangzdiyhiosein @hiengildne phcl udes,
but |s mte th IsuI 0 ul phi nyl,
F Ydrﬁgen g orn% h ee lfac%p by)ﬁuoghl% NIk 0§ a ﬁylduotr er]f6§]¥<9'§

|sopropy u Su I'SO yIsquhlnyI

pet hyl Sblhﬂhdésybutasldoﬂlﬁﬁiyé(ﬁtbl ﬂﬁuramlethylrhﬁlot@thyl ﬂﬁor@;ﬁbisyll Audphepibyl, i s
i ntended to nean a saturated carbon chain of to 20 6 carbon atons in

| engt h, %W%Wt}’ﬂaﬂu?f@s@wtal dmeroctsEr v ﬂvorepmlhﬂaorowpm@ﬂ tlaorehexyhur

dOIOXId y limted
to, ﬁ%u[ p@gwﬁor%%mgfhg% ny?grggﬂglbiﬁ?pgﬁﬁg&gﬁyl ?%{%gl}lglboeﬁ@u | phonyl ,
butylsuhphemﬁhwnuﬁmbﬂmyiRMb@ﬁbmyﬂmxbehehnhfﬂaukphgﬁyyﬁsp@ﬂdybsulphonyl and
hexyl sul phonyl hg B{W]"N—G._4alkylanino" is intended to nmean a saturated
carb¥n I9artHIcgracsordigely- 25car bon at oms in | ength, which may be

strai ght - chaiigdeQh <Bf g is n'téh'&@@'t& ﬁiea'?h é@a&&ﬁ%%ﬁr&ﬁ‘cﬁ&in%"f%% For
exanpl e, "N-CG _4al kyl am no™ i ncl udes, Is not limted to, nethylanlno

et hyl am qadqonmt@pyindﬁngtb wimigh mMy)Heatmlrgbt chﬁm@dtcerbmﬂbhbd\,l-lmkeCUO ) okyky |Fami no" is
nt endede tar%p[reae ll%o%;[ywn?c 1? esc‘t?l{t?so I?Ot(ill’nltera to, rnethoxy, ethoxy, propoxy, butoxy,
pentoxy and hexoxy.
25 The term “C,_galkanoyl” is intended to mean a saturated carbon chain of 1to 5
carbon atoms in length, which may be straight-chained, branched or cyclic, linked to
carbonyl. For example, “C,¢alkanoyl” includes, but is not limited to, acetyl, propanoyl,
butanoyl, pentanoyl, hexanoyl, cyclopropylcarbonyl and cyclobutylcarbonyl.
The term “C_galkoxyC,_salkyl” is intended to mean a saturated carbon chain of 1 to
30 6 carbon atoms in length, which may be straight-chained or branched, linked via oxygen to

another saturated carbon chain of 1 to 6 carbon atoms in length, which may be straight-



1 to 4 carbon atons in length, which may be straight-chained or branched,
linked to a 30 tertiary amno group, which is in turn linked to a further
sat ur at edwoantvamyzhai n of the sane | ength. For exanpl e, PCT/GB2010/050191

"N, N-di -G _4al kyl am no" includes, but is not limted to, N, Ndinethylan no,
N, N- di et hyl ami no, N, N-di propyl am no anéi N, N- di butyl am no. -10- The
term"hal oG 4alkyl"” is intended to nean a saturated carbon chain of 1 to 4
carbon atons in Iength whi ch nay be strai ght chai ned or branched wherein at

| t d t « enl, hal F
excanp o, 54 SET AU [ PRS0 DL otiEt FITHERHE b Ry S et hy!
11 11 uor ey SRS A UKL RS ro B by ek {1 wor opropy

The term"aryl" “i's intend to méan Unl ess stated

ot herw se, t hEhetternn “hmm@@ahkﬁl”h@tmdw mﬁamgsatu@teldn?@éwd@ham@f&éaﬁ a5 or
6 nmenbere totally u ted.a ti crln ich
S ommrt cuton' SR NIRRT HES 1AM Db SR drbeRASE Nl So PROFEME, o7

oxygen aiydssdepttims ﬁasrbkadrdpmcvdayahp@o@@QM@ Béio@EmPle ThydehxRCl f0igan at ons
where a bond froma nltrodgq%n is possible, for exanple no bond is possible

to the ringlugfehutds nat lgyitedionkydrpxgnethls hydrewrethyile-hdexranly Bough tlhe
1-
ol ude RRyafboR ARGy PATRLER LAl b Blo S BROR L SO DRGST AR Y1 11 nos

tet razolhyldro@ysohayrhyl pyrazol yl, pyrimdinyl, pyridazinyl, pyri d| nyl ,
pyrrolyl, isoxazol yl a 2,4 150xadi azol yl, isot hi azoly

t hi azol yl , thﬁﬁéﬁ%oﬁ?yqﬂy éxyh&nylil%%qré T et tfpatsgicarbon ¢ am@ﬁllé%s

stat gd 06&?56&4 étSmsth%n%t%r%ch'n?Mé Frall Bt SRAREY br Hrhﬁkﬁheéﬂﬁ%k%&lo% upﬂdi'tended to

nmean a 9 or nbere t ot al unsaturated and/or aromatic ed bicyclic
ring syﬁww%pbh“@a;aﬁkvylss@aﬂyl” mchBles duois 1t histited datmtsylsulplemehdent | y

| ected f t | ph i t
gt croanP s ke B o PPt e g ebfRlrtBy T 5 or
10 mswba@ﬁ%ug;uﬁﬁﬂlalayp;s@ﬁtygurphmjl%ﬁ@h@fmmﬁfaﬁyln only one ring is totally

saturated and/or aromati ¢ and which conprises 1, 2, 3, 4 or 5 heteroatons
[ ndependent | yTheeteoe t'e doafkeydsnlmliinyld gﬁelntendscy@énea@ra @tﬂr@m@ parb@xahmm esl&f 5/6
and 6/6 cli.c het r ing .S ncl benzofura

ez dorsiot “SpaRt FRRBNbish SR SHRTE b SaATHER, HIATK ppnoxice.

benzox aZEﬂr)ékamplen‘ZC 1%&§&le%lnyl’1m3mbem badis ﬁmoluyﬂted ta) d&ﬂ}ﬁlsulphmyl
25pyridoi m dazol yl, rimdoi mdazol yl, pyrrolopyrid qui nol i nyl

i soqui noithAgulphigyl nwalwl@pmy , ARADFRDYSTUIY . wlﬁlap%whwobutezismwmyr#y?rtand
napht hyr i nprises sul phur-containing rings
wher ein t%ug}ggl}s{hlilm b réth?@rnlpﬁ i’ een&gislng)l sgg to an S(0) or S(02) group.

Unl ess st at edl“l&ttblem(/\ﬁ&etlkyﬂshﬂpltoﬁymis hﬁctrﬁlbd)@(ymbilma patmgtedicarbontohmded 1tto mean a
4, 5, 6 or 7 30 nmenb | sat ur at r rtially saturate m)nocycllc
ri ngzo\/\hl(gwﬂé‘?}hﬁP%é‘%ﬁﬁgt oW, Ewlh o %ﬁ@alg SdaRe A £o T oxygen
or sul pm&oﬁla@@%ge%dngﬂé' "@96é?lﬁ§1§1‘ﬂﬁh&ﬁy‘imﬁlc9ﬂ’cie§ 'bﬁglsrﬁ'o’é fiQgenAt oms. Exanpl es of
4, 5, 6 or 7 menbered heterocyclic rings include, but are not limted to,

azeti fll rty¢thyhselphetlt}5hch’ch)5f1wlpmyﬂyh_ pdTﬂygmhﬂIﬂWthppmpru}pahWrblpyltsallmd)nyl
pyrrolin rolidin ol j di r xet anyl ,
pi peri di K@H tﬁ%‘f g ?{y hty(tlﬁ“;l\@‘&mf)lpy?q %‘lSWQFD ﬁlaﬂéh?’é'ﬁw@’r‘ﬁnﬁfnyl and
azepanyl . Thi ”Phed&fm "NtG Rl RET is GRERIIISE $nctiH la RRtUFat EPEHr B¢ HAh & NSS4
wherei n the sul phur atom has been oxidised to an Sg@%lor S(02) 5group. In
t

furtter eptsoditoraninslcegthsweich maytbeéﬁp@bt-cl@ﬂnqdm beans inked; ot se@ﬂnda@ach of
the fol lna V}nng%f(o §f k&Y exa&%?e 01(1 C;ld;alr%l go’l'i%é‘(u% R?% ngt)’? 4(?‘[ R55 RB5 R95

K- 105 nrparagr Herérna rYay be used

i ndi vi duad:thylaﬁﬁnd ath@mfﬁhmqirb@naﬂmnbmndrbatywmlmfer e of the ot her fol | ow ng
definitions to limt_ the broadest definition of Formula . For 10exarrp| e,

the skilled pErdem wWi¥di-Gnededtang” inatended @gl?la%shassa(ﬂn)lted(czrbpn chginpf (24)

and (35)] {0 4 carbon atoms in length, which may be straight-chained or branched, linked to a
30 tertiary amino group, which is in turn linked to a further saturated carbon chain of the same
length. For example, “N,N-di-C;_salkylamino” includes, but is not limited to, N,N-
dimethylamino, N,N-diethylamino, N,N-dipropylamino and N,N-dibutylamino.



coul d be conmbined to provided a conpound of Fornula (1), or a

phar maceutically acceptable salt thereof, wherein R represents

trifl uor owetzhylo923rir epresents CH, LI represents a directCh@aBiyiobsompr esent s
phenyl and L2 represents -0-( CROR1)qg-. Simlarly, paragraphs (4), (11),
(21) (31), (35) and (55) could be conb;L ed to provided a conpound 15of
Formula (1), or a pharmaceutically acc (gtabl e salt thereof, wherein R
represents trifluoronethyl, Y represents CH, LI represents a direct bond, J

represents phgnyl apd L2 i pnded at, .t he ara tion henyl ring
el ative to tTndsge ol sl P SEnT 1 e BrerfRE) o S Feigo B bennt s

pi per i di ydonQftorRs ﬁlelérggth WicloRby B ﬁk&%t&%ﬁﬁk&l Toidbﬁﬁch{@dt\%e%em 4t Rhstdne of
substituents sel ect fromR6.” 20 represents difluoromnethyl,

trifl uortberbydrpgen @hm@h@‘(mbefenmmla)ed@wmhalo apfol E@r@@mm “balogi-fallgb? opropyl :

(2) R sent.s di fl M nme r et

b1 or o dNRPAGs By e EhY AT M roglel PR GTRH MR s B e esen s
tri flsuordiffedroythyl aaﬂ(cﬁﬁﬁﬁrople, ylesents chl oro(difl uoro) met hyl; (6) Y
represents N, CHor COH. (7) Y represents C, CH or COH (8) Y represents CH

or COH (9) heéﬁ)rrnesqéﬁk gs @te@@@ toyvar isnasereehteyl (11) v represents CH;
(12) ¥ c ot Gt onddrnd iy LAOSRIER B Cophd B phBaE o (19
repr esend o026 michtberad, mm:llypiﬂsahf‘ate‘cﬁpfdéﬁarttmélnc monocyclic ring which cornprlses
1, 2, 3 or 4 heteroatoms independently selected from nitrogen, oxygen or sulphur, linked
10 viaring carbon atoms or ring nitrogen atoms where a bond from a nitrogen is possible, for
example no bond is possible to the nitrogen of a pyridine ring, but a bond is possible
through the 1-nitrogen of a pyrazole ring. Examples of 5 or 6 membered heteroaryl rings
include, but are not limited to, furanyl, imidazolyl, triazolyl, tetrazolyl, pyrazinyl,
pyrazolyl, pyrimidinyl, pyridazinyl, pyridinyl, pyrrolyl, isoxazolyl, oxazolyl, 1,2,4
15 oxadiazolyl, isothiazolyl, thiazolyl, thiadiazolyl, 1,2,4-triazolyl and thiophenyl.

Unless stated otherwise, the term “bicyclic heteroaryl ring system” is intended to
mean a 9 or 10 membered, totally unsaturated and/or aromatic fused bicyclic ring system
which comprises 1, 2, 3, 4 or 5 heteroatoms independently selected from nitrogen, oxygen
or sulphur, linked via ring carbon atoms or ring nitrogen atoms where a bond from a

20 nitrogen is allowed, or a 9 or 10 membered fused bicyclic ring system wherein only one
ring is totally saturated and/or aromatic and which comprises 1, 2, 3, 4 or 5 heteroatoms
independently selected from nitrogen, oxygen or sulphur. Examples of 5/6 and 6/6 bicyclic
heteroaryl ring systems include benzofuranyl, benzimidazolyl, benzthiophenyl,
benzthiazolyl, benzisothiazolyl, benzoxazolyl, benzisoxazolyl, 1,3-benzodioxolyl, indolyl,

25 pyridoimidazolyl, pyrimidoimidazolyl, pyrrolopyridinyl, quinolinyl, isoquinolinyl,
quinoxalinyl, quinazolinyl, phthalazinyl, cinnolinyl and naphthyridinyl. This definition
further comprises sulphur-containing rings wherein the sulphur atom has been oxidised to
an S(O) or S(O,) group.

Unless stated otherwise, the term “heterocyclic ring” is intended to mean a 4, 5, 6 or 7

30 membered fully saturated or partially saturated monocyclic ring which comprises 1, 2 or 3

heteroatoms selected from nitrogen, oxygen or sulphur linked via ring carbon atoms or ring

nitrogen atoms. Examples of 4, 5, 6 or 7 membered heterocyclic rings include, but are not



(19) LI represents a direct bond or -(CR3R4)t-; (20) LI represents a direct
bond, -CH2-, -CH(CH3)-; (21) LI represents a direct bond; 10(22)LI

repr esentwo-20H29237423) J represents phenyl, pyridinyl, iPotaBzb1ocs0191

pyrrol opyridinyl; (24) J represents phenyl; (25) J represents indolyl; (26)
J represents indol-3-yl; 15(27)J represents pyridinyl; (28) J represents
pyridin-3-y1; (29) J represents pyrrolopyridinyl; (30) J represents

pyrrol opyridin-3-yl; (31) J represents phenyl and L2 is bonded at the para

ros {1 o o e Bl B A0SR 0 R g B2 s oo o
AR ety A e b (B L2
- 0- CH2- Ghizydrogyaghinyl2dihe@ropwentdsnyl endppamd - THg defiigon further epnprsssnt s
l-’ g;:)l(’ gng %ﬁ‘%ﬁg&gﬁtyﬁ?ﬂg@%&% Whcteid 4 suthluf RO ReDoxitiseftc?n §’(;o)%9 %f'é;)q
5 group.
In further embodiments of the first aspect of the present invention, each of the
following definitions of J, Y, L', L% R, RL R, R R, RO RY, RY, n, p, kand rin
paragraphs (1) to (73) hereinafter may be used individually or in combination with one or
more of the other following definitions to limit the broadest definition of Formula (I). For
10 example, the skilled person would understand that paragraphs (4), (11), (21), (24) and (35)
could be combined to provided a compound of Formula (1), or a pharmaceutically
acceptable salt thereof, wherein R' represents trifluoromethyl, Y represents CH, L'
represents a direct bond, J represents phenyl and L? represents -O-( CR9R10)q-. Similarly,
paragraphs (4), (11), (21) (31), (35) and (55) could be combined to provided a compound
15 of Formula (I), or a pharmaceutically acceptable salt thereof, wherein R' represents
trifluoromethyl, Y represents CH, L' represents a direct bond, J represents phenyl and L? is
bonded at the para position of the phenyl ring relative to linkage L', L* represents -O-
(CRQRIO)q- and R” represents piperidinyl or piperazinyl optionally substituted with 1, 2 or 3

substituents selected from R°.

20 (1) R! represents difluoromethyl, trifluoromethyl, chloro(difluoro)methyl,
difluoroethyl or difluoropropyl;
(2) R! represents difluoromethyl, trifluoromethyl or chloro(difluoro)methyl;
3) R' represents difluoromethyl
(4) R' represents trifluoromethyl;
25 (5) R' represents chloro(difluoro)methyl;
(6) Y represents N, CH or COH;
(7 Y represents C, CH or COH;
(8) Y represents CH or COH;
) Y represents C;

30 (10) Y represents N;
(11) Y represents CH;
(12) Y represents COH;



(42) q represents 2; (43) g represents 1; -13- (44) q represents 0; (45)
R3 and R4 both represent hydrogen; (46) R5 represents hydrogen; (47) RS
repr esentworretompb37i5(48) R2 represents hal o, C _6al kyl, E2T&H2kEwFH191
C2_6al kynyl , carboxy, C _6al koxy, cyano, oxo, fluoroGC _6al kyl, hydroxy,
am no, N-C _4alkylamno or N,N-di-Cl1_ | kyl am no; (49) R2 represents hal o,
C _6al kyl, C _6al koxy, cyano, fluoroC ‘Gal kyl or hydroxy; (50) R2
represents fluoro, chloro, nmethyl, nethoxy, difluoronethyl,
trifluoronethyl., 10cyang or hydroxy; (51) R2 represents fluoro, chloro,
di f1 uor orfg?%yl  KEeRTE eﬂgg)omt hyl or cyano; (52) R2 represents nethyl,
hydroxy, @Bf hoxy r@fredchisf1,uoromethyl; (53) R2 represents a monocyclic 4, 5,
6 or 7 nenbered heterocyclic ring which conprises 1, 2 or 3 heteroatons
i ndependdnb) y sklremessdtsiZom 0, N or S and 15wherein the heterocyclic ring
is opti or@%iy subIslai tb“%her% 1‘rN' tnqz,l, 2 or 3 substituents selected from R6;

r & "oholyert ¢

(54) R2 esent's 1) t1'¢’ 6 nmenber ed het erocyclic ring which

conprsi seq11) O 3 rhetengat o icpeepandent |y selected fromO, N or S and
wherein the heterocyclic ring is optionally substituted with 1, 2 or 3
substit uddtl sehapd gdotorpwssd; (55) R2 represents piperidinyl or

pi per azi rtz{g)e;)p%og%lrésgnég%}etg%tng%ry@%ﬁ]l%) .2 or 3 substituents selected

from R6; presents piperi di Ptionally substituted with 1, 2 or
3 substit@ents selt@etsentshirdivectREnd 28(Hh,7)-RA(Cep)-esent s pi perazi nyl optionally
substitutg with 1, 2 or 3 substituents
( L" represents a direct bond;
10 (22) L' represents -CHy-;
(23) J represents phenyl, pyridinyl, indolyl or pyrrolopyridinyl;
(24) J represents phenyl;
(25) J represents indolyl;
(26) J represents indol-3-yl;
15 (27) J represents pyridinyl;
(28) J represents pyridin-3-yl;
(29) J represents pyrrolopyridinyl;
(30) J represents pyrrolopyridin-3-yl;
(31) J represents phenyl and L* is bonded at the para position of the phenyl ring
20 relative to linkage L';
(32) L* represents a direct bond,;
(33) L? represents a direct bond, -O-(CRgRlo)q- or -O-(CR’ R4)q-C(O)NR5-(CH2)q-;
(34) L? represents a direct bond;
(35) L? represents -O-(CRQRIO)q-;
25 (36) L? represents -O-(CHy)q-;
(37) L? represents -O-CH,-CH,-;
(38) L? represents -O-CH,-CH,-CH,-;
(39) L? represents —O-(CR? R4)q-C(O)NR5-(CH2)q-;
(40) q represents 0, 1, 2 or 3;
30 (41) q represents 3;
(42) q represents 2;
(43) q represents 1;



selected fromR6; (58)R2 represents a nonocyclic 5 or 6 nenbered heteroaryl
ring which conprises 1, 2, 3 or 4 heteroatons independently

sel ect ed woamomoz2iior S and wherein the heteroaryl ringPC3/GR0i0NF6d% Yy
substituted with 1, 2 or 3 substituents selected from 30R6; -14- (59) R2
represents a nonocyclic 5 nmenbered hetgyoaryl ring which conprises 1 or 2
het er oat ons i ndependently selected from 0, N or S and wherein the
heteroaryl ring is optionally substituted with 1, 2 or 3 substituents

sel ected from RG; q§% represents pyrazolyl or imdazolyl optionally
subst i t ut'@® wi t AT 03 5substituents sel ected from R6; (61) r

represengg5p 1Reﬁn@R36§@he@f§%pﬁﬁﬁg 0 or 1; (63) r represents 0; (64) r
represents 1; 10(65)r represents 2; %6 r represents 3; (67) R6 represents

G _6al kyl(46C3_6RY edroesertplhydogesal kanoyl , fluoroG _6al kyl, Cl-
6a|ky|su onyl ,8r 0XQ; 6 R6 represents nethyl, ethyl, cyclopropyl,
acetyl, z}anogirq&g% %%%%%pylcarbonyl nethylsulphonyl trifluoronethyl

or 0%0; (@9) RERFepiezarthaloret hykyl, CZ@akeR@l Cepdl tc&r‘tﬁﬁ?tgl aldok}) R6
represents oxetan-3-ylcarbonyl; (72) RO and@;g% entica or dlfferently
on each occur r eAXE0, PXbBEEIT skl Bidaxpranp ﬁy%alkﬁ(lm}nwl\éﬁb iEm-bot h
r epr esent hydro%%%7rnno Particul ar novel conpounds of Fornula (I)
i ncl ude, but ar £ t ed to, the follow ng conmpounds:

(49) R” represents halo, Cyalkyl, Csalkoxy, cyano, fluoroC)_alkyl or hydroxy;

(50) R’ represents fluoro, chloro, methyl, methoxy, difluoromethyl, trifluoromethyl,
10 cyano or hydroxy;
(51) R’ represents fluoro, chloro, difluoromethyl, trifluoromethyl or cyano;
(52) R’ represents methyl, hydroxy, methoxy or trifluoromethyl;
(53) R’ represents a monocyclic 4, 5, 6 or 7 membered heterocyclic ring which
comprises 1, 2 or 3 heteroatoms independently selected from O, N or S and
15 wherein the heterocyclic ring is optionally substituted with 1, 2 or 3 substituents
selected from R®;
(54) R’ represents a monocyclic 6 membered heterocyclic ring which comprises 1 or
2 heteroatoms independently selected from O, N or S and wherein the
heterocyclic ring is optionally substituted with 1, 2 or 3 substituents selected
20 from R®;
(55) R” represents piperidinyl or piperazinyl optionally substituted with 1, 2 or 3
substituents selected from R;
(56) R’ represents piperidinyl optionally substituted with 1, 2 or 3 substituents
selected from R®;
25 (57) R’ represents piperazinyl optionally substituted with 1, 2 or 3 substituents
selected from R®;
(58) R’ represents a monocyclic 5 or 6 membered heteroaryl ring which comprises
1, 2, 3 or 4 heteroatoms independently selected from O, N or S and wherein the
heteroaryl ring is optionally substituted with 1, 2 or 3 substituents selected from

6
30 R”;



6- [ 4- (4-fluorobenzyl ) pi perazin-1-y1]-3-(trifluoronethyl)-7,8-di hydro[1, 2, 4]
triazol o[ 4, 3- 25b] pyri dazi ne;

6- [ 4- (1H-Wodo/®2371) - 3, 6- di hydr opyri di n- 1( 2H) - y1] - 3- ( t r ipClreB20m0805Mph ) - 7, 8-
di hydro[ 1, 2,4]triazol o[ 4, 3- b] pyri dazi ne;
6-[4-(1H—indol-3-y|)piperidin-l-yl]-3:£LrifIuoronethyl)-7,8-dihydro[1,2,4]t
riazol o[ 4, 3- b] pyri dazi ne;
306-(4-{4-[3-(4-acetyl pi perazi n-1-yl ) propoxy] phenyl I pi peridin-1-y1)-3-(trif

I t - 7.8-di hyd 1,2, 4]trj w3-b . dazj.ne; -15- 6-(4- {4-
12 2cabOl i pBr EEATRERE sy s PR gt paypdses 1or'2"

- (trifluoromet hybthrohicns idldpedachtly sblecd 4ot DARQIS difdh vIherSh RYE hA@BhiVE:;
6-[4-(3 -fluorobenzyl)piperazin-"1 -y1]-3 -(trifluoromethyl)-7, 8-dihydro [
1,2, 4] triazol oripg joptiopplhysubdatpiadeyitls6-] ar{ gi1bsiétubnts etlested frppilber azi n-

o] byt dadihb: - 3 (OPRET GV Bt B orfigndth b GRRE it £ or 3

-(trisfl uoromet hyﬁﬁsﬁﬁj&ﬁwsbl@bt@@ﬁ@iﬂn@; 1-y1} -7,8- dihydro [ 1 ,2,4]triazolo
[4,3 -b]gyrlda2|ne; 6-[4-(2,3 -difluorobenzyl)pi perazin- 1-y1]-3
-(trifludPbhet hyropresess 0308r Bydro [ 1 ,2,4]triazolo [4,3 -b]pyridazine; 6-

4- [ 2- (dih| uor -fl uorobenzyl ] pi perazin- 1-yl} -3
{(tr{flgg&%%eth§ﬁ§%%¥@%og¥ﬁydro [ 1 ,g,LftPiazolo [4,% %b]pyridazine;

6- [ 4- (1H-(@6RX01- Brepydsomts 0y ) pi perazin- 1 -y1]-3 -(trifluoromethyl)-7, 8-

di hydro [ %l,z,ﬁgériazolp [4,3 -Db]pyridazine; 156- {4- [(5 -fluoro-

1H i ndo1-8*L yI ) FEPESFMilper azin- 1-y1} -3 -(trifluoromethyl)-7,8- dihydro [
1,24l triagol o [4e3ealbpyridazine; 3 -( {4- [3

-(trifluoromethyl)-7,8-dihydro [ 1 ,2,4]triazolo [4,3
-b] pyri ddgbn- 6- ykdppéspetsdzi n- 1 - yl} nethyl)-1Hindole-5 -carbonitrile;
(67) R® represents Cy.galkyl, Cs.scycloalkyl, Casalkanoyl, fluoroCygalkyl, C.
calkylsulphonyl or oxo;
(68) R® represents methyl, ethyl, cyclopropyl, acetyl, pentanoyl,
15 cyclopropylcarbonyl, methylsulphonyl, trifluoromethyl or oxo;
(69) R® represents methyl;
(70) R’ represents acetyl;
(71) R® represents oxetan-3-ylcarbonyl;
(72) R’ and R', identically or differently on each occurrence, represent hydrogen or
20 methyl;
(73) R’ and R'? both represent hydrogen.

Particular novel compounds of Formula (I) include, but are not limited to, the
following compounds:
6-[4-(4-fluorobenzyl)piperazin-1-yl]-3-(trifluoromethyl)-7,8-dihydro[ 1,2,4 ]triazolo[4,3-

25 blpyridazine;
6-[4-(1H-indol-3-yl)-3,6-dihydropyridin-1(2H)-yl]-3-(trifluoromethyl)-7,8-
dihydro[1,2,4]triazolo[4,3-b]pyridazine;
6-[4-(1H-indol-3-yl)piperidin-1-yl]-3-(trifluoromethyl)-7,8-dihydro[1,2,4]triazolo[4,3-
blpyridazine;

30 6-(4-{4-[3-(4-acetylpiperazin-1-yl)propoxy|phenyl}piperidin-1-yl)-3-(trifluoromethyl)-
7,8-dihydro[1,2,4]triazolo[4,3-b]pyridazine;



4- (4-fluorophenyl)- 1- [3 -(trifluoromethyl)-7,8-dihydro [ 1 ,2,4]triazolo
[4,3 -b]pyridazin-6- 20yl]piperidin-4-ol; 6-(4- {4-[2-( 1 -nethyl-

1H pyr azovo2otoiorast hoxy] phenyl } piperidin- 1 -y1)-3 -(tPcrlaBoonmsotyyl ) -
7,8-dihydro [1 ,2,4]triazolo [4,3 -b] pyridazine; 6-(4- {4-[2-( 1 -methyl-
1H pyrazol -5 -yl)ethoxy] phenyl} piperazin- 1 -y1)-3 -(trifluoromnethyl)-
7,8-dihydro [1 ,2,4]triazolo [4,3 -b]pyridazine; 256-[4-(1Hpyrrolo [2,3
-b]l pyridin-3 -y1)-3 , 6-di hydropyridin- 1 (2H)-yl] -3 (trifluoronethyl)

7,8-dih 4]triazol o - H pyrrol o

(T pyr i B S ahabirafan s Sodor bbb iR bR o RGP a8s | o
.2, 4] tri gralroril 244]%1&@10?&51@%;&@%@ N (2- methoxyethyl) - N-methyl -2- (4- { 1
-[3-(tr|fluoroneth hydr o’ ,2,4]triazolo [4,3

30b] pyr |6jbﬂz(3ﬁﬂ@mybe}tw piDE@EZIN- 14y5]+3}6hﬂmm)%ﬁw@t’é&1ddefdr¢ﬂl&ﬂtrWOMVES-z (4- { 1
-[3 - (tr|qu rorrethyl) 7,8-dihydro [ 1,2 4]triazolo [4,3 -b]pyridazin-6-
yl ] pi peri HYn nﬁi} phenoxy) acet am de; - 16-

N- (2-shy ds- P@%Be&h&ﬂobet&ympiﬂéy&nﬂi-@ﬂj 3{trifluofosnetiyl \-7 Bldiby oI I Wk azélod4,di hydro [
1 ,2,4]triazolo [4,3 ]pyr| da2| n-6-yl ] pi peridin-4-yl} phenoxy)acetam de;
N-but yI -NPYRdase: 20 (4- { 1 -[3 -(trifluoronethyl)-7,8-dihydro [1

2, 4]t tam d
5N (2 e e ﬁyﬂﬁéﬁéﬁ%3%%?4*‘4%%3%%%%@? sty Bl 7 8r it mydr o
[ﬁ , 2, 4%d1hydaa[d 2)4]&1zﬂa2310{4b]‘tﬁ%yndﬂuamen 6-yl]pi Itoﬁ“ di n(j y{l}1 3

enox I Qx e
p(m f?ltfgr‘b&ef H‘gfﬁaom}oee%é? %nx ?gé zd\liorqra%t Y 7[84 3 -
b d r h but de; 6-(4- {4-
o D V] henyl 3 bl peri di he 10y1)-3

- (trifl uofeftdifihgromediy) BS-dubyotienry|l IbineRazii-1 il a3 dirdluosqrBethil)F\&-i dazi ne;

6- [ 4- (4- th | f -1 -yl]eth heny! di n-

SRR R SR st e S A et A b e L
- b] pyri dapy- gm -ifto(- §'yh{1é‘fh?r{)§1pe1(aﬂmpﬁ9l]@U@Mﬂ@ér@ﬁfeﬁ@l)m g1 -yl)propoxy] phenyl }

pi peri di n- -(trifluoromethyl)- 7,8-dihydro [1 ,2,4]triazolo [4,3
-b] pyri dhh_‘fdiieell 5]@12[2410([41,3 t1{]13;3’1&(121[21416( met hyl sul f onyl ) pi perazin- 1 -yl]propoxy}

phenyl ) BLBR (e JHtbla 5 A DHSF IR YL b Ty thulin At - 2,41 Eri azol o

[4,3 - b] pyridazineg; ace eraz opoxy] phenyl }
pi per a2|djhydkom;l:z)ﬂ&laz()td[nmbqpﬁwmﬁlhyl) 7, 8-di hydro [1 2, 4]tr| azolo [4,3

;ﬂ)?f ;_IZ ?3?,(2 {I Q[%y(}_l)?ﬂlg(g)éllrométéllly{) 7.8 (dlhydro[ 1 %ﬁ?t%a%lg [(azlr 3a %ipr;l}ldazm 6-yl?pr1§eegz)§1¥-] P henyl}
yl}methyl)-1H-indole-5-carbonitrile;
4-(4-fluorophenyl)-1-[3-(trifluoromethyl)-7,8-dihydro[1,2,4]triazolo[4,3-b]pyridazin-6-

20 yl]piperidin-4-ol;
6-(4-{4-[2-(1-methyl-1H-pyrazol-5-yl)ethoxy]phenyl } piperidin-1-yl)-3-(trifluoromethyl)-
7,8-dihydro[1,2,4]triazolo[4,3-b]pyridazine;
6-(4-{4-[2-(1-methyl-1H-pyrazol-5-yl)ethoxy]phenyl } piperazin-1-yl)-3-(trifluoromethyl)-
7,8-dihydro[1,2,4]triazolo[4,3-b]pyridazine;

25 6-[4-(1H-pyrrolo[2,3-b]pyridin-3-yl)-3,6-dihydropyridin-1(2H)-yl]-3-(trifluoromethyl)-
7,8-dihydro[1,2,4]triazolo[4,3-b]pyridazine;
6-[4-(1H-pyrrolo[2,3-b]pyridin-3-yl)piperidin-1-yl]-3-(trifluoromethyl)-7,8-
dihydro[1,2,4]triazolo[4,3-b]pyridazine;
N-(2-methoxyethyl)-N-methyl-2-(4-{1-[3-(trifluoromethyl)-7,8-dihydro[1,2,4]triazolo[4,3-

30 b]pyridazin-6-yl]piperidin-4-yl} phenoxy)acetamide;
N,N-dimethyl-2-(4-{1-[3-(trifluoromethyl)-7,8-dihydro[1,2,4]triazolo[4,3-b]pyridazin-6-
yl]piperidin-4-yl} phenoxy)acetamide;



20(trif

6- [ 4- (4-

phenyl )
[4,3 -b
pi per az
-b] pyri
pi per azi
- b] pyri
phenyl)
[4 3 -b
1-y1} -
- b] pyri
[3 - (tr
-b] pyri
-(trisf
yl]pi pe
1Himd
-(trifl
56- (4-
-(trifl
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yl ] et ho
- b] pyyri
1-y1)-3

| uoronet hyl )-7,8-dihydro [1 ,2,4]triazolo [4,3 -Db]pyridazine;
{3 - [4-(nmethyl sul fonyl)pi perazin- 1 -yl]propoxy}

piweram/a92371 -y1]-3 - (trifluoronethyl)-7, 8-di hyaco/gr2o10d5d4o
] pyri dazi ne; 6-(4- {4- [2-(4-acety|p|pera2|n- 1 -yl)ethoxy] ph
in- 1-y1)-3 -(trifluoronethyl)- 8 dihydro [ 1 ,2,4]triazolo
dazi ne; 256-(4- {4- [2-(4-penta oylplpera2|n- 1 yI)ethoxy]ph
in- 1-y1)-3 (trlfluoronethyl)- 7,8-dihydro [1 ,2,4]triazolo
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ridin-4-yl} phenoxy)eth era2|n 2-one; 6-(4- - [2
aypyridagin- W]emﬁeshy}%ﬁléﬁf)/@}oxrﬁ byengmide: 1-y1)- 3
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31(tr4ﬂmrhwmyﬁ3#,wr@zlm[13 t}da)z@lD[*f‘dd?imhléh@ln} -1-
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3
ridin-
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- b] pyri
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o phfslgzi Ee@m)@[plﬁér@zmll =W ¥pro Sgoxyg If}bip@fl@lﬂelt—9w3) ﬂ@or@in@thg[)o [1

i azol o pyridazi ne; Iuoronethyl 44 (4- {
db&dﬁ@ﬂmﬁﬂ?4ﬁprVkabkaﬂdaﬂ9¢]ethoxy} phenyl ) pi peri di n-

[ 2- (i acegfpyg§§1é§?%ym mpﬁﬁé%hgl ?Bﬁ@“?%%yh%%gfl]p%Q¢%#1ﬁ%ronethyl

di hydro

20

25

30

(Enﬂuo,r&néﬂlgzl)lm aihgdfof 2,41t pol614cRB [pyriBanihd; pi peri di n- 4-ol ;
6-(4-{4-[3-(4-acetylpiperazin-1-yl)propoxy]phenyl} piperazin-1-yl)-3-(trifluoromethyl)-
7,8-dihydro[1,2,4]triazolo[4,3-b]pyridazine;
6-(4-{4-[3-(4-pentanoylpiperazin-1-yl)propoxy|phenyl} piperazin-1-yl)-3-
(trifluoromethyl)-7,8-dihydro[1,2,4]triazolo[4,3-b]pyridazine;
6-[4-(4-{3-[4-(methylsulfonyl)piperazin-1-yl]propoxy} phenyl)piperazin-1-yl]-3-
(trifluoromethyl)-7,8-dihydro[1,2,4]triazolo[4,3-b]pyridazine;
6-(4-{4-[2-(4-acetylpiperazin-1-yl)ethoxy]phenyl } piperazin-1-yl)-3-(trifluoromethyl)-7,8-
dihydro[1,2,4]triazolo[4,3-b]pyridazine;
6-(4-{4-[2-(4-pentanoylpiperazin-1-yl)ethoxy]phenyl} piperazin-1-yl)-3-(trifluoromethyl)-
7,8-dihydro[1,2,4]triazolo[4,3-b]pyridazine;
6-[4-(4-{2-[4-(methylsulfonyl)piperazin-1-yl]ethoxy } phenyl)piperazin-1-yl]-3-
(trifluoromethyl)-7,8-dihydro[1,2,4]triazolo[4,3-b]pyridazine;
6-{4-[4-(4,4,4-trifluorobutoxy)phenyl]piperidin-1-yl}-3-(trifluoromethyl)-7,8-
dihydro[1,2,4]triazolo[4,3-b]pyridazine;
4-{4-[2-(1-methyl-1H-pyrazol-5-yl)ethoxy]phenyl}-1-[3-(trifluoromethyl)-7,8-
dihydro[1,2,4]triazolo[4,3-b]pyridazin-6-yl]piperidin-4-ol;

)-7, 8-



1 -ethyl-4-12-(4- { 1 -[3 -(trifluoronethyl)-7,8-dihydro [1 ,2,4]triazolo
[4,3 -b] pyridazin-6- 20yl ]piperidin-4-yl}phenoxy)ethyl]piperazin-2-one; 1

-cycl opr oppetA@2374- { 1- [3 -(trifluoromethyl)-7,8-di hpdraH2010/050191
,2,4]triazolo [4,3 -Db]pyridazin6-yl]piperidin-4-yl}

phenoxy) et hyl ] pi per azi n-2-one; 6-(4- {ﬁ7 [2-(4-acetyl- 1 ,4-diazepan- 1

-yl ) et hoxy] phenyl} piperidin- 1-y1)-3 (trlfluoronethyl)- 7,8-dihydro [1
,2,4]triazolo [4,3 -b]pyridazine;, 25(3R)- 1 ,3 -dinethyl-4- [2-(4- { 1 - [3

| L;'r.flja"{n%{%ﬁ Dbl Sdi o Lo 2 dLCLaEpha il Son o itings o 1 3

- di et hydyddid e ﬂ}g%en&;@)etﬁ&lﬂplfaéruﬁﬁ%@ﬁéﬂy|) 7,8-dihydro [ 1,2 4]triazolo
[4,3 - b (Lérl da2| n- 6- eridin yl} phenoxy ) et hylﬂ}é' pera2| n- 2- one;

6 [ 4- (4-6-(R44{F- @Ri-lmtdéa@twl)@honépmwlpp@mm =y D3~ yiflueramentyl)-7.8-
henyl f thyl)-7,8-dihydro [1
o a1 RGeS s [ (a ( 1(3 9)- 4. acetyl -3

- met hy| pd-pefarl-(2-cthyt W—Ihﬁﬁd&lﬁb‘}-ygbﬁﬂx IbRé3eydiskrizin-d -yl)@](trﬁluoromethyl)
(trifluoronethy I -7,8-di htj/é"dro 2,4]triazolo [4,3 -b]pyridazine; -18-

(1R) 1;5 g47-,8{iztlyd[0i 424%@2@19 )%:bh)ygﬁia@nw 1 -yl)pr opoxy} szng %] pi p SI’I di n-
ol o ri dazi ne,
(83/- G(E(tﬁgﬁbg[oh%?{ibacﬂ% élzz tél(zﬂluﬁyoqqe%@ % p{l)égl}]%phenyl } pi Byerl di n-
1-y1) - 3 ylfethoxi b plangheipbaakin-1-y1] & & dihydrodl Q,ﬂ]taaﬁc]lb[mab}pbzﬁﬂdzlﬁe b] pyri dazi ne;
5(9)-1- Smethyl1-2-(4-{1-[3-(trifl )-7,8-dih 1,2, 4]t
.(é)ZZn of ? W%Ppﬂﬂ &a”%aﬁoylal-w>q(tb?%épf£e@r/ﬁpiﬁewﬁlgﬁ-aﬁ? 9? QP%@?F]@B}YM g;.OL onla r
Ehy YL Z ol A IRV IUZNEE | | or omet hyl ) - 7, 8- di hydro[ 1, 2, 4] t ri azol

o[ 0 3 bq gymﬂa@ ethgl- i }imii reol- tybethoyy Ipbtreminipdritiny il p3-geifhpiomahyhe; and

h lts t.h f. 10A i tabl
BhZ; xg % Fif 1 j%%§8t43§§1 lsdf’) mgr ggnpound 3:‘“ tﬁe I(iorrml a (1) is, for
exanpl e, s-an (agi g5, adghéth P01 MY Faz6f-131)CMBRPMACh P pibBRIIE

g}]yga |, for exarrpl e
an aci d- add| tion salt wth an inorganic or organic acid such as
hydr ochl(mﬂwromyfhvbﬂn%dih@dmihlzﬁﬂmlﬂl(do[%?r -bInytidezmesetic, citric, maleic,

napht hal3e§nﬂ1 r%mde hyi)lég%fézm? uﬁmnfl%r‘hiﬁﬁl ;?yra\%ol flumarl c aci d or, f or

exanple Ichis suff|C|entIy

i saci di Cyl]eﬂﬁfxy?pﬁl&ﬁpl)@paﬂ’\dlﬁllkﬁlﬂ-ﬁ 8Ddlh§\diﬂ®§1| 2 Zl]irl@,ﬂjldi[h npatideald, such as a
cal ciumor magnesium salt, or anmoni u or a salt with an organic

base suchi4?- E‘WYIHWPW@H' HWH@@HW]BH‘?QY&} h 18 1(ﬁﬂuﬁ§ﬂ%ﬁhﬂ% i peri di ne,
o Bl IR gL kY SOOI e eroodt ent o e
conpoundl-ethy-h¢2 o+ taliB -gtriflupromvdiiey1 g7 18-dihedrsfll, 2,4 [tsazio [ AGHE paddhizin-6n sal t
20 yl]piperidin-4-yl}phenoxy)ethyl]piperazin-2-one;
I-cyclopropyl-4-[2-(4-{1-[3-(trifluoromethyl)-7,8-dihydro[1,2,4]triazolo[4,3-b]pyridazin-
6-yl]piperidin-4-yl} phenoxy)ethyl]piperazin-2-one;
6-(4-{4-[2-(4-acetyl-1,4-diazepan-1-yl)ethoxy|phenyl } piperidin-1-yl)-3-(trifluoromethyl)-
7,8-dihydro[1,2,4]triazolo[4,3-b]pyridazine;
25 (3R)-1,3-dimethyl-4-[2-(4-{1-[3-(trifluoromethyl)-7,8-dihydro[ 1,2,4]triazolo[4,3-
blpyridazin-6-yl]piperidin-4-yl } phenoxy)ethyl]piperazin-2-one;
(35)-1,3-dimethyl-4-[2-(4- {1-[3-(trifluoromethyl)-7,8-dihydro[ 1,2,4]triazolo[4,3-
blpyridazin-6-yl]piperidin-4-yl } phenoxy)ethyl]piperazin-2-one;
6-[4-(4-{2-[(3R)-4-acetyl-3-methylpiperazin-1-yl]ethoxy} phenyl)piperidin-1-yl]-3-
30 (trifluoromethyl)-7,8-dihydro[1,2,4]triazolo[4,3-b]pyridazine;
6-[4-(4-{2-[(3S)-4-acetyl-3-methylpiperazin-1-yl]ethoxy} phenyl)piperidin-1-yl]-3-
(trifluoromethyl)-7,8-dihydro[1,2,4]triazolo[4,3-b]pyridazine;



20wi th an organic acid selected from nmal ei c, napht hal ene-1, 5-di sul foni c,

t ol uene-4-sul fonic and fumaric acid. The conpounds of the invention
may be adworbswmexd in the formof a pro-drug, that is acrempowwvdotonat is
br oken down in the human or aninmal body to rel ease a conpound of the
invention. A pro-drug may be used to gkﬁer t he physical properties and/or
25 the pharmacokinetic properties of a conpound of the invention. A
pro-drug can be formed when the conpound of the invention contains a
sui t abl e _gr.oup ubstit.uent. to i ch roperty-nodi fyjng group can be
a1 ached Tt Bt stbartigs > e et TSl Po i EaGAbTL S Cor  Ger vat i ves
that mayd@udr&hbm)at 8-aingarop PR W G aB 403-b By RdsiRxy group in a conpound of
the Fornula | and in vivo cleavabl e am de derivatives that may be fornmed at
30 a car®ory4gidedpdencetyipiparpzio- lgrlinrppaxy]pheaplippandinol-y hiie(tmdueramathy])-

Accor di t.h resent, | tian .includes those conpounds of the Formula
| as defP%éH“ﬁg)épﬁ§%¥%?%bg%§ﬁ”ﬁ@%%n%vaiIable by organic synthesis and when

made savaish-abhethyll811-wietHyil2-@bhg - [Bun@flucomathiyyed, 8- adgdrd)y, 2 wayiaeblopd, Bavage of a
pro-druggtherepf Accordi ngly, the present i1nvention includes those
conpoundydpyidaznet-FHppendingd-y Hahenoxy) cpdlpissarity-8egani ¢ synt hetic means and

et abol T g B G D T ok el B R B 2 PRl YD
may be eblpynidaaint-6-gHpipgripinotiyi eheroappduyhipipetazén-drinabpol i cal | y- produced

conpound. A sui tabl e pharmaceutical |l y-acceptable pro-drug of a
conpound of @ﬁgp#@?ﬁﬁ?ﬁ“ﬁﬂyéc%ﬁggﬁﬁﬁhsﬁ?ﬁ%ﬁsed on reasonabl e nedica

j udggment as bejipgs 'amgée%ﬁ{;ar _-@éélgﬁt%@sm%jfngﬁgoc}m%f%mnma @Efes,nal body

wi t hout undesirabl e pharnacol ogi cal” activities a wi t hout 10un
t oxi ci t yfor exampla/aniaousaddatramssatifof prromgouyl dfdthe Fomarna ddeceiabgds arf aridexanpl e

i the fol.l i d ts .- Met hods i | . 42, . 309- 396,
L tog BoER AR TR O Rnic padliBie o ol oS P RE S i of
Pr o- dr uggiph@fit ! eiflubioabdticBeinedg aalde, raphmgchen ,5-diSffhic, talherd-4ALentReol of Drug

Desi gn and Devel opnent, edited by Krogsgaard-Larsen and H Bundgaard,
Chapt er fBntapestighomaifat cAppbliccasiloel fonmoynd oiiths ForylaH wiBohgasiraensly 113-

191 (1991),;: H.__Bund rd vang Dx | bvery Reviews, 8 .1-38
(19057 isisy P efmaRly SRALE: oy RIGES it Sp PRI ea ST B Rrsglsivda °

285 (1988}, or dn)andmorsakey R, oref saitlwith £h&@@hniPhadensuciBid methyBin§92 (1984),; Q)
T. Hguchi and V. Stella, "Pro-Drugs as Novel Delivery Systens", A C S
Synposi Hinsdyaesne. yamgtihlamine, grigeridie, morpheling of B @dprroxyeihybavirsi bl e

HCEREE 1 LT R e
acceptable salt of a compound of the Formula (I), wherein the salt is an acid-addition salt
20  with an organic acid selected from maleic, naphthalene-1,5-disulfonic, toluene-4-sulfonic
and fumaric acid.
The compounds of the invention may be administered in the form of a pro-drug,
that is a compound that is broken down in the human or animal body to release a
compound of the invention. A pro-drug may be used to alter the physical properties and/or
25 the pharmacokinetic properties of a compound of the invention. A pro-drug 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 ir vivo
cleavable ester derivatives that may be formed at a carboxy group or a hydroxy group in a
compound of the Formula I and ir vivo cleavable amide derivatives that may be formed at
30 acarboxy group or an amino group in a compound of the Formula I.
Accordingly, the present invention includes those compounds of the Formula I as

defined hereinbefore when made available by organic synthesis and when made available



t hat possesses a carboxy group is, for exanple, an in vivo cleavable ester
thereof An in vivo cleavable ester of a conpound of the Fornula (I)

cont ai ni nyoaoweamksrty group i s, for exanple, a pharmceutrctaisyrasempt abl e
ester which is cleaved in the human or animal body to produce the parent
acid. Suitable pharnmaceuticall y-acceptféal e esters for carboxy 30 include

C _6al kyl esters such as nethyl, ethyl 7and tert-butyl, C _6al koxynet hyl
esters such as net hoxynmet hyl esters, C _6al kanoyl oxynet hyl esters such as
pi val oyl oxynet hyl esters, .3-phthalidyl esters, C3 .8cycloalkyl carbonyl oxy-
¥ Bal kyPita i Minagioes i BoBY b iap G slEA T BB ety | Aehatne:

1-cycl Oﬂﬁé%fr&&{tw{i@%ﬁféhﬂ}éé B8 E5rlpouAd O Pthd F3riHiI@X Ohae Ay 6&6&1&)&1 pgsters such
as 5-met hyl-2-oxo-1, 3-di oxol en-4-yl methyl esters and C _6al koxycar bonyl oxy-
Ci _6al kydrgase synghagigancaas andelhosyahaobpayhdsihaterhiptodagrd in the human or

1- met hoxyecar,honyl oxyet hyl esters.. 5A suitable ph ceutical|ly-acceptabl e
or o dr ug TR S e AR s e 2 e ARE LT BB By oup
i's, fsor Rxapllemay@be i ByrithstRally-prdabdecogiotind of a etdidolitdIBLpotiudd in vivo

cl eavabl e ester or ether of a conpound of the Formula (1) containing a
hydr oxy Wﬁnql-s, for exanple, a pharnmaceutically-acceptable ester or ether
which is cleayed.] g L el dy. t aydr oxy
conpound. Suiét(g ta{ebrﬂel p gérégggaelg{?%gﬁ)t@? ggcgg%llgaqglareyoe 'ltd gﬁdéfg@%@ﬁgﬁgﬁ%%s for
a hydr oxoneghaupbasad b desomabigaadical gsdgenensasditimgssunthble ghiaddeniestreticn to

(i ncludi ng, phosphoramdic cyclic esters), Further suitable :

phar mac Shie PPy Ot apiwabhogy) vethogt ERdepishiblg REPrglselpgicr ety aRbRithetoup

i ncl yde gg&hég%noyl groups such as acetyl, benzoyl, phenylacetyl and
substitutgﬁ benzoyl and phenyl acetyl groups, C _| oal koxycarbonyl groups
such as et hoxVarauls doryis, of Po-Niuy| Idive GeRad dsyiifaclafdvamayple iR thdi falléyingmi noacet yl
and 2-ca boxg cetyl groups. Exanples of ring substituents on the

phenyl ac¥Y"¥Rd benzoyl groups include am nomethyl, N al kyl ami nonet hyl ,

N, N-di al Kyl aniie@ees MyknzyARIGROVONATES BYb.3981 REfa %y K. IWiddeethyl and

4- G 4al kyl pi perazin-1-yT'methyl. Suitabl e pharmaceutically-acceptable ether
f or m ng (@cadgmicPoessal Wydr oxy group include a-acyl oxyal kyl groups such as
acet oxynet hyland i val oyl. | aroup A sui )l e
phar lnsacggf}ti ca ?Sﬁna%%égidgﬁseg%%gﬁﬁ}gg ke %%lar 0 lsgﬁlr?&%(?%gghe Forrmula (1) that
possessay a CAMdekyolebODRIg BesidgoindeB@rgdpiengredited by Keo@heauahkenani de
thereof, for exanple an amde fornmed wWith an am ne such as ammonia, a

G _4al kylilBysigaadchhapterpetisgplanmndeipriicetionst Braidrygsanhynd. Burdgagd p. 113-

di et hy'l@rﬂ(@%l N- et hyl - N-net hyl am ne or 25di ethylamne, a C

i _4al koxy- _431 kyl ami ne such as 2-net hoxyet hyl anine, a

phenyl - @)_4al yBardgnardsAdianasd DenztiavarnBcand s fnlms @Ob2)s such as gl yci ne

or an ester thereof suita phar maceut.i cal | y- bl e pro-drug
of azocorﬁéounﬁoéu%%éaréo@%f@@%&&%%%gﬁeﬁ%ﬂ 2@@%@@ is, for

exanpl e,pan i\ ik9a G gAveRls mihdender sy dbb Y@@ thereof . Suitable

phar macelti cal | y-acceptabl e am des Trom an am no group include, for exanple

an am deg)f or riedHigi¢th a@il VI. Swlllk ARy iDrggoapsoslitielingy dystawet.yh.C.henzoyl

phenyl ?(ﬁnﬁl and Sub,S{]IOf ute4;gg£zoyl and phenyl acetyl groups. Exanples of
h)

ring ostum Series ume
E. Roche (editor), “Bioreversible Carriers in Drug Design”, Pergamon Press, 1987.
25 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
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
30 include Cyealkyl esters such as methyl, ethyl and tert-butyl, C,_salkoxymethyl esters such
as methoxymethyl esters, Ci_salkanoyloxymethyl esters such as pivaloyloxymethyl esters,

3-phthalidyl esters, Csscycloalkylcarbonyloxy- Cj.salkyl esters such as



substituents on the phenyl acetyl and benzoyl groups include am nonethyl,
N-al kyl am nonet hyl , N, N-di al kyl am nonet hyl, nor phol i nonet hyl ,

pi perazi wb-2giommeeiryl and 4- (G 4al kyl pi perazi n- 1- yl et hylpCT/OB2010m5019¢ 0
effects of a conmpound of the Fornmula (1) may be exerted in part by one 5 or
nmore netabolites that are formed withi4, the human or ani mal body after

admi ni stration of a conpound of the Fo la (1). As stated hereinbefore,
the in vivo effects of a conpound of t he Fornula (I') may al so be exerted by

way of net boI| m.of a pre oun a I n one
erboai monE BRIy ket BxPPERYT Srer-STg sy SbRelosr i ks ous form of 6 (4-
10{ 442- (240%2@t3¥d19kcﬂ@r[ﬂ1¥1bﬂhyﬂes‘{&§5m>%]5 -RB@OND- o}coﬂl ﬁdf%&bl@hﬂr Yimédhyl 3sters
-(trifluoromethyl)-7,8- dih 1,2,4]triazolo [4, %@ yridazine . As
stat ed kﬁéludélmblétfb@ycgrboclﬁmm Q1 @@W{b@ﬁtﬁlwudf amﬁthmqeca(bopy ymethiykand n
crystallfn%lfgr&ﬁ nd, e ?1 | Lot ol ynor phi sm According to the present
|nvent|onn%h8r§ Ip% 98 or € %?OVIded a crystalline form of

6-[4-[4-[ 3- (%aal@tbyé a6 @tiBally- accé}&ﬂ)l):@E@ﬂﬁﬁg\df@%mpbhncpbipthe%dhﬁla (py1] -3
-(trifluoronethyl)-7,8-dihydro [1,2,4] triazo |lo [4,3 - b]pyridazine, or a

phar mac ehttinestesses adwepratsreunsial for expmplefan in vivo clagvelie cepiRsdithas MCrest. t he
present invengjgny,,t g‘l?{n%lb;e esP QY %d%eny.muﬁhbrﬁl% o F{l 3} c%nggﬁrﬂng L4- [3

-(4-acetyl pip erazin opoxy pip eri

- (trifl uodeswstdrghp rs]foBexeﬂnﬂﬂycbrpi{aimﬁceﬁhbeﬂlyambplbﬁllﬁﬁstbl] mydthatadiicteis Form A,
whi ch ha an X—ra owder dILL@fCtIOH 20 pattern with at | east one specific
peak at A6 d YadhgbuBen ab srimah el naRods R Y A OGREP P at i8R nor e

par t | cul 3l dM8E Siyhcs tgolé’ altbieroPR% %?%Lg;slfér Phy dh %reg b thchfte inor anlcI n one

enbodi nent of the pres I nvention, reis pro a crysta I|ne form

of 6- [ Zestefssuchds pheﬂsph@tetewbm (plchlda@ pholsphydrimprdopapclik epthesnyFirthgir puitable

d | trif
grhyhpoﬂﬁyﬁhﬂfp?? 3#8? 681EV%Fﬁﬁﬁﬁmypﬁﬁﬁ%ﬁ&@“ﬂk@@ﬁpH&@“En X-ray powder
diffr aCt@HB‘al@MI E@GPs éﬂdch Rs abety1€B&Hz0 PN Bh&ERBLLAY EndP8MKtiRtcdDeREDY ahdie Of

about 18.40 when Reasured using CuKa radiation, nore particularly wherein
sai d vaHﬁ@nﬂ@%mﬁeﬁﬁmwsComﬂkpﬁﬂ@ﬂﬁmsl@@upsﬂwhasHﬁoﬁﬁ@ﬂémﬁbdlnent of the

present n r ed a ¢ Ilne form of 6- [3
D (4- acetly W’ II% %é ﬁﬂkYITl'ca]?banP%y 5% 161X y}jamlﬂoace{)i{ g % c%rr | }Iace{nl gﬂups Exarnlgles
-(trifl L&Trﬁlrgahbsdtaen?s &rth@lphy@’m{eﬂyl andlbéﬁz;oglzg’oalbﬁnambé pyfdodeetiyie, Form A,
whi ch has an X-ray %Pmder diffraction 30 pattern with at |east two specific
peaks atN-abyamipedethyl. Apwialaylemygpaetlis/lamoppbalinanactiiylepipgrring! -rimethyl

I‘ngl at 'Zg%ﬁd 418 511{&@5 gé&ﬁh%}%él ‘é@ﬁ‘r ghi?aﬁﬁgﬁar%rﬁg&se;hﬁtﬁal?S%cg%?taB’l'e%ﬁleﬁTorﬁlnﬁ‘ s 0.5

provi dedgraupsrfysh aydh'oﬂya gfoop rimﬂideﬁa{aéylbﬁyalﬁ}a grdups 3GeH a4l deetpxymethyl and
erazin-| - yI)propoxg]p enyl]pip eridin-1-yl] -3 -(trifluoronethyl)-7, 8-
di hydr o[ PEVAopxymeap) &5pwPs3- b] pyri dazi ne,  Form A, which has an X-ray pomder

diffraction I

7.5, 12.2, 17 éﬁl?%e @q k@@%ﬁgg@%@@g@% pgcﬁ-gﬁ% Oﬁ.cgﬁ{?&?glfﬁd Qn@‘ia{g EFr éﬂau& ng CuKa
radiatiGhmqmnﬁsxpanmﬂmup@nhm1wﬁéfewnqﬂ@hdzwawuekamﬂyemﬁumhhae@&ﬁﬂlnus 0.5
20. In one egb nt. of the p ?ﬁﬁ |nvent 1 Ehere i prOV|ded a
cr ySt aI | qXﬁ]élp ecﬂnrﬁl’%l Wl an %nglne GIAC éﬁl}ﬂl(ﬁﬂl 1- 48, ky aming suc

erazi n- | myh) BRARO% WL- Qh%b(%ﬂaﬁh{é s%El& ai &hﬂetlwlelmmé Nfem 2 hﬁg{hglﬁ?&lﬁé/ by - 7, 8-

dlhydro[l 2, 4] triazol of dazi ne, "Form A an X-ray powder
di ff zsactdldhylhﬁlnpratatCerwikeub@t aahltylahin;z suﬁeassbcmtlu)sytthglamin%@ powder

diffraction shown.in Figure. A when.neas u5|n CuKa radi ation.
ho st at dRUFGr RS Seb R BRI RUSHR EOPAIrA ) ORaY" BPEE | n o
sol vat edphéepm According to the present |nvent|on there is therefore
provided a solvated formof 6- [4- [4 (4-acetylp

erazin-1-yl) phopéabq ﬂzi‘rﬁémydse]upp@lye@qcaptnbllem ]irv—gpfa(opmpfomgﬁﬁheﬁhym}laﬂ)8-

that possesses an amino group is, for example, an in vivo cleavable amide derivative

30 thereof. Suitable pharmaceutically-acceptable amides from an amino group include, for
example an amide formed with C,_jpalkanoyl groups such as an acetyl, benzoyl,

phenylacetyl and substituted benzoyl and phenylacetyl groups. Examples of ring



15di hydro [1, 2,4]triazolo [4,3 -Db]pyridazine . I n one enbodi nent of
the present invention, there is provided a crystalline formof 6- [4- [4-
[ 3 -(4-acwopbpig2znazi n-1 -yl ) propoxy] phenyl ] pi p eri di n- IP€YIGB208)/050191
-(trifluoronethyl)-7,8- dihydro[1l,2,4]triazol o[ 4, 3-b] pyridazine, FormA
et hyl acetate sol vate, which has an %G[%¥ powder diffraction pattern with at
| east one specific peak at a 20 val ue about 4.1 when 20 neasured using
CuKa radiation nor e particularly wherein said value nay be plus or mnus
0.5 f th resen invention, there is provided
2 oryst aFPiReT SR ATE e pad ol PaBLES Eg g piTromeity
erazin- |y MleMnﬂH@Pﬁ%ﬂlPh%and]lﬂkﬁaﬁ[ﬂo%dﬁﬂl ﬂibﬂpho@no‘rﬁétﬁjllf biperagiet-Dihdthyd, 8-
dlhydro[l 4]tri azo 0[4 3-b]pyridazine, Form A et hyl acetate 5ol vate, which
has an dy Eh&mkﬂmmWWEkﬁ qtlayd. pattern with at Ieast one speC|f|c peak
at a 20 val uen0f. abou I8 K atian
partlcularlyerelpg‘ﬁ E%Fﬁcggfﬂgl %? %n%?%%Pwﬁgefxgi IHPMibyoqen one
enbodi mejitmark rﬁe‘ﬁe&)ome@ s tard foviaed wahin th@ Bliah 6r AW IR afitcE iyiinddatioe f or m
of 6- [4- [4- [3 -(4-acetyl pip erazin-|-yl)propoxy] phenyl]pip eridin-I-yl]
- (t rigflagompennhof t}&foenulaéﬁu wcﬁﬁ%fdlh@emﬁfmeaﬁm ip Wwwffﬁpgﬁf iddazi ne, Form

Qt ®| ol g B Tt 5 By R I e A BB e

neasuredmuqmngdcuﬁachm@latlon nore particularly wherein said val ues may be
pl us or m nus | n. one enbodi nent of the resen |nven |on

there is pr ovIPdPé‘a e@%éﬂmaﬁ fhe &nvegtion. drerg is nravidgdian praphqrausogm

erazin-1 ey r I (1t ) 7, 8-

ar mat AL ALOBG A ARERYL Yo ST On bipthifin: Syn (L i ieE QI “’é& vate,

whi ch hahmahOMAIQMupokdéﬁlﬂpﬁﬁhamtlon pattern with speC|f|c peaks at 20

val ues of abo 16.7, 17,8,..18.2, 18.7, 5 and 24.6
when measur e ilf“ﬁé heaﬁkiefoaﬁa.cgwlaﬁom@ﬁ%ds éﬁﬁeﬁlﬁé SR Al vos
my be phks afl cXAiB¥PoNndrAlsm! Acdiding i g?@%@ﬁt 1ﬁ‘ffenttlbﬁ thRhERaRErefoRyENt i ON,
there is provided a crystalline formof 1 4- [4- [3 -(4-acetylpip

erazin- Ipry‘i’l}igi @WV}lménm pbé-;ﬁ4-é4-|[$j(4qa¢elxlpl]peragm [+t r| f | uor onet hyI ) 7, 8-

di hyd ih . t i oh
6 1 o oA A s RS BT R Fo gt o, 3

powder Ch]f)jfftﬁc&ﬁiﬂepdit Ptidr@nusibaWadceptiblgyilethBreofen nmeasur ed using CuKa
radi ati on. I n _one enbodi nent. of the present invention, there is

provided a crijonarmbagingest pf e Piosentinventign, tpgﬁ (upa¥idey psrystalline form of

i pyr o TYBELTCRALBARR it Pl oG ion Hibertaind L S MASTREMDITE & e
present dl]nywbﬂ[[ll,M]Irlatzbm[éﬁ +tﬂpjmdmz1nd eEbrm Ar yhichlhbs me Xty msbwﬁeﬁdl(fdactl{)rﬂ-

[ 2-(4- acetylplp era2|n | -yl) et hoxy %p enyl 1 pip eridin-l-yl)-3 -(tri
f | uoPonetaym) wirh gt legst ﬁwmpﬁcmealfﬁ 4 ?a%flﬂaf af dhoyt Bt .\Hlﬁznrﬁ@smrcéwﬁmg whi ch
has an )% ra%oa;f\%g%%lu]!tefpfg I‘PnWI%GQ’GIBaElld fafli e rnclt h@u@ué &4 %95 %ECI fic peak

at a 20 va ue n rreasure usi n a ra |on nore

particul arly weaeehbogiaict Mﬁﬂh@@rdmyt iReenpbhSthek igThravElcd a&'er;%ﬁhlhne form offn one
enbodi nent of the present invention, there is 5rOVIded a crystalllne form

of 6- (4-6-[4l4- [&C%w@é@pwﬁnﬁ -gpproperyIpReny Hpipesigip phingt(trifl lmrgméﬁhwaﬂn 1-y1)-3
ani ch nal SRRl SR it Bt AR i AL PR RRuo0e £
peakasat p’ittt@ﬂl wigh belcgt oAb QLI R RalvBen2 redselbLEbous i 118g1° when measured using

CuKa radiation, more particularly wherein said value may be plus or minus 0.5° 20.

In one embodiment of the present invention, there is provided a crystalline form of
6-[4-[4-[3-(4-acetylpiperazin-1-yl)propoxy|phenyl]piperidin-1-yl]-3-(trifluoromethyl)-7,8-
dihydro[1,2,4]triazolo[4,3-b]pyridazine, Form A, which has an X-ray powder diffraction

30 pattern with at least two specific peaks at 20 values of about 4.9° and 18.4° when measured

using CuKa radiation, more particularly wherein said values may be plus or minus 0.5° 20.



CuKa radi ation, nore particularly wherein said value may be plus or mnus
0.5 20. I n one enbodi nent of the present invention, there is provided
a crystalwoneidmesmof 6-(4- {4- [2-(4-acetyl pip erazin-pcylgeptvmsyiophenyl 1
pip eridin-1-y1)-3 -(tri fluoronethyl)-7, 8-
dihydro[1,2,4]triazolo[4,3-b]pyridaziQa% Form A, which has an X-ray powder
diffraction 30 pattern with at |east t speci fic peaks at 20 val ues of
about 4.7 and 9.5 when neasured using CuKa radiation, nore particularly

wh d | b 20. -24- N

e od Mo ofl\ﬂ?’ﬁ‘g%%ﬂbg&%fﬁ‘??ﬁ\%%fﬁi%%‘ﬁ%‘f%gf’% Rert 35 v 6 24 S ESRTRE £ or m

of 6- (4-¢-{Aa-[324ldte e/ﬂaﬂh 51% pheny Bpipesdihph qt%t(tﬁﬂlmrsm@ﬁhygmgl y1)-3
e e AL o

-(tri quoronet ,4]tiiazol of 4, yri dazi ne, Form A,

whi ch hashyhiot-%. é}yrwg@mﬂéﬁ lﬂpYﬂdaatmea Fmﬂpét which hap @IhXSI@E@DWﬂ@f GffEictiont 20

al ues of  about 0,  14. 8 5 and
55, 7 ahettREat shrelfisisgioctieg Vel o Mot 4 opd B 17 Aul s s el FS ol d
val ues mayo el P 6SwREn MbAdEedQsthgZBuKa radiatioh %%%aﬁmWWrelﬁfsaMhe present
invention, there is provided a crystalline formof 6-

[2- (4- aoaﬂlwlsmqy‘t@rmuﬂwrmmuyﬂﬁéﬂﬂoxy] phenyl } pip er|d| n- 1 yl) 3 -(tri
fl uor onet hyl) 2,4]tri.azol.o i

dro Z|ne or whi ch
has an X-ray B&RGSF“%B? Eﬁhsar @tﬁaﬁn&fbﬁ t&%rs&% PffoF?éh%%’f%ngé t he

X-ray poypefs-gi (f4f-a[c%%111519&aﬂﬁ111?1')15}o dn11FipBHdi8- 1@%@(&1%51%&@91)%3 ng CuKa
radi ation. ated herein ore, "certain conpounds of Formula (1)
may exi stihydiold ?sﬁ)]ltl\vmbxﬂ4 der]mnda@meelitanpd\evvhlchywmKerampwderAbEfmcﬁpmg to the

t i t t th f
6. Catr 2 1 DYER LAl B RS PG RO SRETPTEA LD T i 5
(trlfl ueknmaéRytcubing-Clikydantipd, 2, 4] triazo lo [4,3 -b] pyridazine .
I n one enbodi nent of the gﬁesent |nvent|on there is provided a cr%stalllne

form of 6- (4-Afdateq hereinbgrase. eriip ceraeiis of Formuleibygdy oxae iy sqlvise

eridin- 1 fl L

di hydr oEf %T%F‘lilgé E‘? thfﬁ)ye% @]qg\g/ér}%{l ?é%lgerr]%st ge%r%pwv§ed g SOIV\A}?d fﬂmﬁas an X-ray
powder qnf[ﬂx[ac(umoaquietr&ﬁmlvyllplnom&y]paaﬁﬁl]mp‘auﬁmewl]‘ pgtritR@konadthd)-2(8-val ue of
about 17,8 when 20 neasured using CuKa radiation, nore particularly wherein
sai d”val‘h]éydﬁf%,1 30@“&8@[6?’ o 2ZHe5 20. I n one enbodi nent of the

present invengigp emﬁoB&'h'f‘en't éf ﬂ% Yésgﬁqn@en%b{ Sth :5% %%vfd%& Wc?;fsta@ﬁﬁe)“fonil

[2-(4-acetylpip erazin-1 -yl)ethoxy] phenyl eridin-"1 -(tri
f | uor onefd-Fiy[4r B3¢(48acetilnpeinmpl, ﬁ)ptbpmxydﬂdng[]p,l,paﬂdﬁhfiyyh]da(:n1Mroﬁeﬂ1Ni)N $}ydr at e,

boak at Shabol A S GRS E TG ek oAttt S et S ror e
par ti cul Ayl e WL&IoR éﬁ?ﬁbﬂ Wil é’t%mbfn@fpeﬁlf‘d $eBF af ¥ TSl 3 #But 4.1° whed N_ONE

enbodi ment of the present invention here’'is provided a crystalline form
of 620 4- méa&ureﬁi%s'(n@-(b.ﬂ@tIytdptlm,enm|p|a1=tfbulaylly)vdtdrmnyaldpflablnymay}bqqﬂps @ridin-1
-y1)-3 -(tri romet hyl )-7, 8- 30di hydro[ 1, 2,4]triazol o[ 4, 3- b] pyri dazi ne,
Form A W@Pépé &/mch has an X-ray powder diffraction pattern with at | east

two specific g%%.%m%di%%ni’éfﬂﬂ@ ré%ErftarPfé#n \Aﬁr‘?‘[hée"i‘@@ Iéi%dac etalﬂ‘&% gsur ed

using CuKa radiation, nore par erein S may e Ius or
m nus 0.6&G[4pt-[3-(4- acetyllpipﬁﬂﬁndﬁjd@}de@(ﬁ]pMyl]b@elp(ﬂlﬁsleﬁlﬂ 3|-(mﬁmroma1;hyt)h7e8e is

DUy et no¥Gplich risgbfrh el szt Gorp A sisecialy pitashethih F et ray
25 powder diffraction pattern with at least one specific peak at a 20 value of about 20.5° when
measured using CuKa radiation, more particularly wherein said value may be plus or
minus 0.5° 20.
In one embodiment of the present invention, there is provided a crystalline form of
6-[4-[4-[3-(4-acetylpiperazin-1-yl)propoxy|phenyl]piperidin-1-yl]-3-(trifluoromethyl)-7,8-
30 dihydro[1,2,4]triazolo[4,3-b]pyridazine, Form A ethylacetate solvate, which has an X-ray

powder diffraction pattern with at least two specific peaks at 20 values of about 4.1° and



5di hydro[ 1, 2, 4] tri azol o[ 4, 3-b] pyri dazi ne, Form A hydrate, which has an
X-ray powder diffraction pattern with specific peaks at 20 val ues of about
4.8, 8.9,w020B/0913718, 19.0, 19.7, 21.6, 22.0, 22.3 and P8TS:BrB¥S0®asuUr ed
usi ng CuKa radi ation, nore particularly wherein said values may be plus or
mnus 0.5 20. In one enbodi nent of the,present invention, there is provided
a crystalline formof 106-(4- {4- [2-(3-acetylpip erazin-1 -yl)ethoxy]
phenyl 1 pip eridin-1 -y1)-3 -(tri fluoronethyl)-7, 8-

di hydr o[ , 4] triazol q[ 4, 3- ridazi ne, Form A hydrat.e, which has.an X-ray
powder G e Bt st QBRI PR L SHeTe R s s BB

di ffractyQnoMailgorespown in Figure D when measured using CuKa radiation.

As stated hereinbefore, certain conpounds of Fornmula (1) may formacid
addi ti on 15sdhtome cinbodineeneobihd ipnsait infenting, theresepovidad emtrystatling foemefi s

Py et g LA TR T G ool o kb B SR
di hydr o] finvirdfiit? 4 R2LbRI4,3 35 By ek ind aZd REA RARAHCBYY @i @utdi1éh RA:naray I ay

powder diffraction pattern™with at | east one specific peak at a 20 val ue of
about 1%8vdehdrifraemapatdnugitngpcCii<penladit20ivahics nbatwupdrlt 8 2ulZat ] k. hher ei n

oresent Tvdne ot LhEDs SN B s ing AT BRRTRR. BOEa (4
[ 2- (- acebyl i ShaEhk vl Sl RORML, § 0B, eridin-1 -y1). 5 (11

fl uor onet hyl) 8- dihydro[1,2,4]triazol o] 4, 3-b] pyri dazi ne napadi syl ate
whi ch has an IX-onagmpodient df the pastatonvgpaibb ahercws prlovaled heastallimefospedi fi ¢

peak at al ue of .about 19 .4 when 25 peasure i,ng.CuKa radjation,
or ewparfta-[‘é@'r rW%ﬁHé@l@?fﬁﬂgérzabmapw?myﬁ@%}il@}@ﬁ#r@%@’%@@e%b%- In
one enbagh 1,08t Y8144 idaPM@NESRNA ot k PR RasGhyseka) | i ne
form of Qg-}?g?[[{zl-]t[%-%(oi-’giﬂ%ﬂld& p%’er%zi n-elm%ﬁaeﬁ%ﬁ/’ Vﬁﬁ%nyls 1 piaz)SJ
eridin- ]pov&gdp) dtffrac(ttomipaftbm@pbstmtmj/ly)theﬁame as the X-ray powder diffraction pattern

di hydro[ 1,2 4]triazglq[4, 3-b ri.dazi n di syl ate which has an X-ray
powder 3%18}@#4*&@[“?60% Vﬁ%fltnéeraﬁlt\%}{flﬁngteuﬁa@%gﬁ% specific peaks at 20 val ues
of about 19. 8nand edBodimenZ6f thepRRcAERSIMEIBH, tHere Agplovitad h%?s&ilﬁﬁ‘ﬁorm e
particularly wherein said values may be plus or mnus 0.5 20 I n one

enbodi memt4-W-[3-Feagnidpieatazinnlshethexy Ipbened winasidpr buidEridueroprstlail)-7:8e f or m
of 6-(4-,. ~ i i.n-1-yl)ethoxy] phenyl 1 pip eridin-l-yl1)-3
-(tri fﬂﬁ%é%o1§%§¢$%§E%¥ngﬁ%§%?o 1,2,4]triazol o[ 4, 3- b] pyri dazi ne

napadi syl at e ntone knibadingsnt &F thayrgsemdeventivh fthaetis providat berystaMindfospeci fi C
peaks at 20 values of about 8.7, 9.4, 11.9, 13.8, 18.9, 19.4, 19.8, 20.3,
21.3 and-0b {4 nffpcchdnpgreat- LyDa§oxuRbe YRR idEn | -Yhor-Erifapranisid bV - wher ei n
sai d val : (T8 - Q. : i : resent
ovent | oa s RLPORTS DRI MHEn0 RorfPA, e, BROGK PG oty it Ao

[ 2- (4- ageittyinpivith errlaast ond specifetprak wi phenallic df ghopt elriodiien myubhired usiplor i
fluoronethyl)-7,8- dihydro[1, 2,4]triazol o{4, 3-b] pyri dazi ne napadisylate
whi ch hdsukshragiatiay. persdarticlartyrekareisaigatetuspasbrivast maius Y. X’ RE. same as t he

LY, Power 1L AR AAER: S BL0Nada H lS BAET RERME g3 S
cryst al | 4-pe {4-p1-(-adetylpiperazin-1-yl)ethoxy]phenyl} piperidin-1-yl)-3 -1(triﬂuor0rnethyl)-7,8-
dihydro[1,2,4]triazolo[4,3-b]pyridazine, Form A, which has an X-ray powder diffraction
25 pattern with at least one specific peak at a 20 value of about 9.5° when measured using
CuKa radiation, more particularly wherein said value may be plus or minus 0.5° 20.
In one embodiment of the present invention, there is provided a crystalline form of
6-(4-{4-[2-(4-acetylpiperazin-1-yl)ethoxy|phenyl } piperidin-1-yl)-3-(trifluoromethyl)-7,8-
dihydro[1,2,4]triazolo[4,3-b]pyridazine, Form A, which has an X-ray powder diffraction

30 pattern with at least two specific peaks at 20 values of about 4.7° and 9.5° when measured

using CuKa radiation, more particularly wherein said values may be plus or minus 0.5° 20.



156-(4- {4- [2-(4-acetylpip erazin-|-yl)ethoxy]phenyl 1 pip eridin-l-yl1)-3
-(tri fluoronethyl)-7,8- dihydro[1, 2,4]triazol o[ 4, 3-b] pyri dazi ne

di -t osyl ave wtwmbk37has an X-ray powder diffraction pattePoTwdR2hiczs019¢ast one
specific peak at a 20 val ue of about 23.1 when neasured using CuKa

radi ation, nore particularly wherein s%%d val ue may be plus or mnus 0.5
20. In one enbodi nent of the present ifVention, there is provided a
crystalline formof 206-(4- {4- [2-(4-acetylpip erazin-I|-yl)ethoxy]phenyl 1
pip eridin-l-y1)-3 -(tri fluoromethyl)-7, 8- . . .

G bydr of 1. 2, At Sybpiiense R RN o rah bhereyy mowidif e e Flnsir of ay
powder ob-ng.l{z&fz-(mce@ﬂfntp@faamw.yhetﬁbx;t]gﬁéfyl}%ﬁ&rﬁﬁﬁ@lyﬁ}ﬁ(ﬂ%&rﬁewﬁ@ gval ue of
about 17.5 when nmeasured using CuKa radiation, nore particularl’y wherein
sai d valdikydrell, héltnzal[$8-bipynidazmesFam Al whishdagabSdiasrpaw def difftastion esent

i ti t h i s. id L] f (A~ fA-
PR P R R e A I e W S e ST
f 1 uorsometdy bt 7 8 whHbhwesalcl, Rifhl ¢ dK a7Qt@bf, Bok]faviduliaRl Weerdihshiasy! at e

whi ch has an X-ray powder diffraction pattern with at I'east two specific
peaks atvad@swmyleplef orabous 02328. and 17. 5 when neasured usi ng CuKa

6" o o ane RN Y HE T Sl R Bl Pt htehts ©°
crystal |é-ma{i-ﬁ-@-@éet;??é)iérazﬁﬂr-y[)@t‘héﬁ‘;;]??@Wéj@d?i_d%@)%-kﬁﬁ%%%j-?he nyl 1

pip eridin-I-y1)-3 - fluofoneth ' ' '
di hydr o[dihira]|lt3.4 kezazo b 4.3 D pjrplazind azarmeA divhich dips an E-mapipovderadffzastida r ay

powder diffraction.pattern wt eci fi s..at 20 val ues. of. abgut 6.5,
Doa 1 el ibyShBRhELihelts' By KBRS b GePERIRadh oot SR iR o
usi ng CulgenragisatcdARing I Rafatibgul arly wherein said val ues may be plus or

m nus 0.50 20. 5In one enbodi nent of the present invention, there is
provi ded a crisstaied hpisinbgfas. gertain compounds of Formula (I) may exist in a solvated

6- (4-{4-§ 2- (4- i : 1.pi peri din- 1- S(trifl
oot hyt P15 57 S5 RN, RLPBE Bk ACLRURGIAE DR IR RGN P AR L1 ) 0
haadan gx??yapmhﬁﬁﬁmﬂr?ﬁmaﬁ@ﬁ@@4@3{4ﬁ@ﬂy@qhﬁ?aﬁubakﬂmxymhggangpaﬁ%%ﬁe X-ray
er diffraction ern _shown in Figure n measured usin a
Pgdi§tidﬂf3i@} OHH@§ ﬁ%ﬂd?ﬁéﬁ&”&hzfﬁgag @ééﬂﬂpVg@%%W%on, there ?s provi ded

a crystal | i neppfdt Mh@bdiment of the present in ention, there 1§ provided a ¢rystalline form of .
6-(4-{4-[2-(4-acety|p|pera2|n-f—yl)et%oxy]phenyi?plperlgln-l-yl)-3-(tr|fluo
r onmet hyl §-¢47{8{2-H-hoetiylpiptra2ind] -1 ethaxy |phehyB-piggidin- ok hrétriflmbeatethydi’ 8h  has an
X-ray poyde iffractjon_pattern.with at |east qne specific peak at a 20
val b ikl oGk b ien ArEA AR A BBAR et | outar 'y
uher ei N kLY RpuRrRNhRE 1AL Qbed e 39030 kThBo@NG serhpdi ment of the

present 1 nventi there Is provided crystalline formo

6- ( 42 4-h@&s(ed asepylyK pedagom-rieryg Ippeichbxly [vdieesiy sdigivekicindiyrbelplyd9r- 3- (tri f | uo
ronethyl)¢7,8-odihydro[1,2,4]triazolo[4,3-b]pyridazine mal eat e whi ch has an
X-ray pdWdds Od7#Praction pattern with at |east one specific peak at a 20
val ue of about, (o MShNGHEHKa b atd 81 Loy arly
wherein said vagﬁgg r?g@ﬁ%g pﬁg%gér;em nﬁ% 181.’5 %%qgg%%r?ggﬁecwe%nﬁl) II’OYEI’I'EE) of the
present G- ehfl-Ghacetyipiperazm- pyhethdedpbenyt \pspeaidin- heylF D tnflobromethyl)-7,8-
6-(4-{4-[.2-(4-3acet vyl pj i n- 1-yl)ethox henyl l.piperidin-1-y1)-3-(trifluo
ronethyI$EW$%UEG¥WéH£B€i?gﬁﬂﬁﬁ&?ﬁfoﬁﬁFhé%&ﬁfﬁ?%ﬂﬂggﬁﬁénﬁéﬁg' i ch has an
X ray, POsiRiifh bR Wil BALLER O palk 4 538N alWRISRERIN:GyREAKS al 20
valués 0 acéut£20.3 éng’zz.o ﬁhgnlnegsure ugﬁﬁb CuKa radiJ%?On, nor e
parti culma¢dsyredhweingiGuksaiadiavieh, e pastichrlylwiseran said value may be plus or

minus 0.5° 20.

In one embodiment of the present invention, there is provided a crystalline form of
6-(4-{4-[2-(4-acetylpiperazin-1-yl)ethoxy|phenyl } piperidin-1-yl)-3-(trifluoromethyl)-7,8-
30 dihydro[1,2,4]triazolo[4,3-b]pyridazine, Form A hydrate, which has an X-ray powder

diffraction pattern with at least two specific peaks at 20 values of about 17.8° and 8.9°



25m nus 0.5 20. I n one enbodi nent of the present invention, there is
provided a crystalline form of

6- (4-{4- [Wo(drizamet7y| pi perazi n-1-yl ) et hoxy] phenyl | pi peri e#cm/GB29Wyos@89it ri fl uo
romet hyl )-7,8- dihydro[1,2,4]triazol o[ 4, 3-b] pyri dazi ne nmal eate whi ch has an
X-ray powder diffraction pattern wt thsqeci fic peaks at 20 val ues of about
11.9, 13.5, 16.8, 19.4, 19.6, 20.3, 22,7 24.9, 30 26.5 and 27.2 when
nmeasured using CuKa radiation, nore particularly wherein said val ues my be
plus or mnus 0.5.20. -28- . . | n one. epbodi.nent aof the presen

i nvent i 0%1}61&rﬂ%ﬁﬁ&f@@%ﬁ&}ﬁgﬁe@dﬁﬂem?rgmaﬁwgﬂa?lafrwh%?m é@l&izﬁﬁfaﬁlay%e plus

[ 2- (4- acgtyhRl s agi n- 1-yl ) et hoxy] phenyl } pip eridin-1-y1)-3 -(tri
fluoronethyl)-7,8- dihydro[1,2,4]triazol o] 4, 3-b] pyri dazi ne nmal eate whi ch
has an X-ray Ip@ondembdidifanact thoprgeaittievantisnftbtrans pakidgd hlveyssdime fasmtoie X- r ay

owder djiffr i on ttern. sho in_Fgure.0 5. whe asured usi hg . CuKa
PO ot i R R s [ e Pgph L Fiteeie SO TR et R s
rovi.dedy; ¥ r A 1 hpx-
B oz | GO kDR Db il irorkin ydrd VARG M BCray povder 7 5.
di hydr o[ diffeactipn pateero hoth4p8eihi pyakis da2d mauéuofabattet. Sill. 2 H SHad 7 8n1X0r By7,powder

004 anch et gl S RaShudl SRR R o PRy bhel o
val ue mas\éi(ps%lﬁslfﬁaﬂepéﬂlg&smﬁuéo.%GQG. I n one enbodi nent of the present

invention, there 1's ovided a crystalline formof 6-(4- {4-
[ 2- (4- acet y| phpnecabbdinieny b tht Ipoosyitpiremmyibn, therieps provdlied-alcrysidl i fofrnroif

fl hyl)-7, 8- dihyd 1,2, 4]tri | o[ 4, 3-b i i f whi ch
e i Sy s P 1S hebabOBR e iner g SaE g F e Rpenk  at
a 20 vala@d)?&[\}h@égg?az%ﬂo@,@- GRRSMIAAA U, 1R HANAL Rvaefor @

particularly n said value may be plus or mnus O. I'n one
enbodi mehffragfion hettaun swhstantiplhy thatshion as theet-gay powteo difttecticn mattget showinrie f or m

of 6-(4-..{4- {2;(4-acet i. razin-l-yl)ethoxy] phenyl 1 pip eridin-1-y1)-3
S(tri fI]{}éWSr%YVH%W?@E}S,Ué%/A 1831%@}1@? AdAtPN, ¢ 270l of 4, 3- b] pyri dazi ne fumarat e
whi ch has an As §tayd Reretefdié, fcbrtaiatcopoaistof IFarmihk i1)ahay RastacidMadaRac fic

peaks at 20 val ues of about 20.4 and 21.1 when 20 neasured using CuKa
radi &t i oults.dpeac pabedimentefi the presend iy eatierl theip ifeyovidgd berystallsredprmioffrs 0. 5

20. Nr,0Ne ' t - pvent hon. -k h ' vided a
cryst al I(i4h%1'[r26 F%Co%g&l(r% H'{lzlﬁse[tw?ll@{ggz]?glﬁjﬁﬁlg%élr'gfg%ﬁ@ﬁlﬁ%ﬁ?&eﬁgy%%'henyI 1
pi p eri dilydre1),4 Briazota]#,3f]paidanide mypgdiskil@e which has an X-ray powder

di hydro[1,2,4]triazol o[ 4, 3-b] pyri dazi ne fumarate whi ch has an X-ray powder

di f f r actdifircnepartican withia Frasinueispecaiippenkst a202plup1f abautdP . Sdwn 9.4, 15. 2,

17.9, 18 . 9, 1. qug 4., usi ng CuKa
radi at i oﬂﬁ?as%?gg%lgr%gfléauﬁaéépén’\;\ﬁere Z)Pﬁéﬁlélz%' va %@SQ%E’& SI ueg lgsform' nus 0.5
20. 2  minus b3°0pe enbodi nent of the present invention, there is provided a

crystalline formof 6-(4- {4- [2-(4-acetylpip erazin-I|-yl)ethoxy]phenyl 1
pi p eridi n-1 -lpppezmbedinent piibe prasentynyenios.-there is provided a crystalline form of

30di hydr i lol4. 3:b i ihe f rate ich h ~Lay
R e e T N S R S R
di f f r actdibydrp@t 2, £Jtiazs dnB-H]pyridaglie @afd didyne Mmbddiiag dn 0Staygpodéa radi ati on.
When it is stated that the present invention relates to a crystalline form
t he degrdfirastion pgtecramithrit dapst anesperbppeattat y 2§rvekreed aberdr 94561en60% nor e
conveni ent | reat han. bout % ... .pref.erably .greater .t han about 90%
and ffor em%)arsélfeerug%lg;d uééraerga? lélrgo@r@%eé’%lglﬁ%ﬂa@g‘%’hﬁ(ﬁgtsgﬁgggﬁlgrngaB’Iti/e I? Se(?rdegr ee of
cryst al It g 5P 20gr eat er than about 98% It will be understood that
the 20 val ues of the X-ray Powder diffraction pattern may vary slightly
from one macHimac cabadiorest e pfasenrhipyrationrthere i prozifed kerystalie vomohe

val ues quof efl ArL, 09305 EINEHE RAINES 1 A0S AL $:91)-3-(trifluoromethy1)-7,8-
dihydro[1,2,4]triazolo[4,3-b]pyridazine napadisylate which has an X-ray powder

30 diffraction pattern with at least two specific peaks at 20 values of about 19.8° and 19.4°



10It is known in the art that an X-ray powder diffraction pattern may be
obt ai ned whi ch has one or nore neasurenent errors dependi ng on nmeasurenent
condi t i onsOQ8Lai2Es equi pnent, sanpl e preparati on or nmaelTeB20883Y1911 N
particular, it is generally known that intensities in an X-ray powder
diffraction pattern may fluctuate depgﬂging on neasurenent conditions and
sanpl e preparation. For exanple, persohs skilled in the art of X-ray 15
powder diffraction will realise that the relative intensities of peaks nmay

vary according to the ientati.on of the.s | e under. te and.on the type
and set (VG BresEd e A B o RE ISR Dt BaR SHA VAT TAY 48 PEal i e
that the,pEs{iHgn2gef reflections can be affected by the precise height at

which the sanple sits in the diffractonmeter and the zero calibration of the
di ffract onet dn.onFlkembedinfcacef the amaenttigvanfion htbers amplioeldmiy cafssdlitafvenafsnal |

effect. 0 rson skjlled i he art atetht he

i £ 11 actt oh B ebretiaba e kahebaAebann et o PR Epiomand-28°
absolsut edlwo@rmma@w BM]? AR R hBpddi RN QY Wieh @sraﬁ\p@fayqjowd%actl on pattern
substantially identical %ose di scl osed herein fall within the scope of

t he pr esbfftactos pateesu meth(speaifi€ peakser 26 miloesnaftabout &&e.4.dnkl, 18,8, R8.8, Bd.der

1005) . SEEbrdraPly 1 2hdha bt et PP BHKA T BT O AR MRCH x. r ay
powder di,f{f ¥ e QG wlﬁsﬁqﬁ{n%brgatzgly plus or mnus 0.50 2-theta, and such

degree of a neasu error shoul'd be taken into account when considering
the X-ray povidemncdmbbdiasht ofithpatdsemtnnvamtibn gheress p\r,ovﬂ,ed@cmmal]hne fiirmMif O and

Qandvvhnr i bl es A, Furt her , it
Shouttd DBl kEE e sk tPmartn ghetfwgghqﬁyarwpeé@f Bu%rﬂt@ﬂaeﬁ&é%faﬂl) 78
experi W%ﬁ;admp%@}tﬁazew @f’tﬂpy%?dﬁE ne n%zﬁﬁs%fla% 'wih'ibh(lﬁrs eher fa%quOWd'eﬁnt ation).
Preferred orientation occurs when there’is a tendency for the crystal

mor phol agﬁfra(cghlap@)erm @Jhstamlbhly the spaae v thel &rayopdveder diffrocticgupiticasshasindul ar
(needl e-J.i ke tin on-random orientation of the crystals

K& &idl
when sargPed T 8 eg(ﬁﬁbgué?{g arFﬁ O8n result in differences in relative

intensity of JpeakembbdieRAl afﬂh@@r@éntqﬁmquﬂdﬁe@ﬁs Mok itdl @ ctystallifeefob@iof
processes for the synthesis of conpounds of Formula (1) are provided as a

5f ur tshero-t4eid-1A-64-agcttlpieciaaine hyDethoxyinbenyladresidan-hy Dr o (ta fluaroniehy hdBect  of

MR Sk S T S T R e e T T
conpri sgsttarmpkidie @ﬂaas(t e sricbific p(e@k at 4 20 val(€df &ouf £3. 1 vhaELMRasud @95

ot herwi se defined, the variables are as defined hereinbefore for conpounds
of For m@eKg ta)dlatlmo, el paktenlaylyi whaFeinaildavafuc)maysbayluObt mmugOH° 26educt i on of

(1) 158G andnierenfainanter bebRatt dephbroRosss retihocha e
(111 6-(4-{4-[2-(4-acetylpiperazin-1-yl)ethoxy]phenyl} piperidin-1-yl)-3-(trifluoromethyl)-7,8-
dihydro[1,2,4]triazolo[4,3-b]pyridazine di-tosylate which has an X-ray powder diffraction
pattern with at least one specific peak at a 20 value of about 17.5° when measured using
CuKa radiation, more particularly wherein said value may be plus or minus 0.5° 20.
In one embodiment of the present invention, there is provided a crystalline form of
25 6-(4-{4-[2-(4-acetylpiperazin-1-yl)ethoxy]phenyl } piperidin-1-yl)-3-(trifluoromethyl)-7,8-
dihydro[1,2,4]triazolo[4,3-b]pyridazine di-tosylate which has an X-ray powder diffraction
pattern with at least two specific peaks at 20 values of about 23.1° and 17.5° when
measured using CuKa radiation, more particularly wherein said values may be plus or
minus 0.5° 20.
30 In one embodiment of the present invention, there is provided a crystalline form of

6-(4-{4-[2-(4-acetylpiperazin-1-yl)ethoxy|phenyl } piperidin-1-yl)-3-(trifluoromethyl)-7,8-



15 (c) when Y in Formula (1) is Nand LI is -(CH2)t-, reaction of a
conpound of Fornmula (1V) with a conpound of Formula (V): or NNH(I3R2)

N(  \M DwoNeN/n09237d) when Y in Forrmula (1) is C - represedRop/dosl e
bond, LI is a direct bond and J is indolyl or pyrrolopyridinyl, reaction of
a conmpound of Forrmula (VI) with a conppund of 20 Formula (VI1) wherein X
represents CH or N:' WD 2010/ 092371PCT7'GB2010/ 050191 -3 1 - (e) when R2
is a nmonocyclic 4, 5, 6 or 7 nenbered heterocyclic ring which conprises 1 N

el oot e Preh o el R B o et BBy & 27 R BRRRER 1

bstit t ed f di r ect
Egnz ' Eﬁégsgm‘d’gvftl?sﬁemf d%"ak@at%%ﬂe‘sro?%tﬁ lg?é'(l@% ?ﬁch 1;4?“13_65&!}% %%94521)(1' rgc

~0- (CRORL, 23.1 and - 5(°®R&m)1@psmau(sﬁgmma, radiatien)- n(l(@R@th])cql-aﬂQ@WRBn GHR) -
and q is 2, 3 or 4, reaction of a conpound of Fornula (XVIII) with a
monocyclY e&m@be@l‘&or?nlﬁlﬁﬁﬁér €8 heterocyclic ring which conprises 1 N atom

and apti onal g FOTRLbSERnLoPhe Bt RAR DR AERR TSI dRYSASIARH fofm g cot ed

fromO, N or elnt terocyclic ri IS O

subst i t ui-ed {4 2-ti-Acet@piperalding Ubbeﬁlbxbdphalyt}qilmidﬁd 1yhedn(tRBluorometB§V)-7 )8}
dihydro[1,2,4]triazolo[4,3-b]pyridazine di-tosylate which has an X-ray powder diffraction

pattern substantially the same as the X-ray powder diffraction pattern shown in Figure M
when measured using CuKa radiation.

10 In one embodiment of the present invention, there is provided a crystalline form of
6-(4-{4-[2-(4-acetylpiperazin-1-yl)ethoxy|phenyl } piperidin-1-yl)-3-(trifluoromethyl)-7,8-
dihydro[1,2,4]triazolo[4,3-b]pyridazine maleate which has an X-ray powder diffraction
pattern with at least one specific peak at a 20 value of about 20.3° when measured using
CuKa radiation, more particularly wherein said value may be plus or minus 0.5° 20.

15 In one embodiment of the present invention, there is provided a crystalline form of
6-(4-{4-[2-(4-acetylpiperazin-1-yl)ethoxy|phenyl } piperidin-1-yl)-3-(trifluoromethyl)-7,8-
dihydro[1,2,4]triazolo[4,3-b]pyridazine maleate which has an X-ray powder diffraction
pattern with at least one specific peak at a 20 value of about 22.0° when measured using
CuKa radiation, more particularly wherein said value may be plus or minus 0.5° 20.

20 In one embodiment of the present invention, there is provided a crystalline form of
6-(4-{4-[2-(4-acetylpiperazin-1-yl)ethoxy|phenyl } piperidin-1-yl)-3-(trifluoromethyl)-7,8-
dihydro[1,2,4]triazolo[4,3-b]pyridazine maleate which has an X-ray powder diffraction
pattern with at least two specific peaks at 20 values of about 20.3° and 22.0° when
measured using CuKa radiation, more particularly wherein said values may be plus or

25 minus 0.5° 26.

In one embodiment of the present invention, there is provided a crystalline form of
6-(4-{4-[2-(4-acetylpiperazin-1-yl)ethoxy|phenyl } piperidin-1-yl)-3-(trifluoromethyl)-7,8-
dihydro[1,2,4]triazolo[4,3-b]pyridazine maleate which has an X-ray powder diffraction
pattern with specific peaks at 20 values of about 11.9, 13.5, 16.8, 19.4, 19.6, 20.3, 22, 24.9,

30 26.5 and 27.2° when measured using CuKa radiation, more particularly wherein said

values may be plus or minus 0.5° 20.



(f) when R2 is a nonocyclic 4, 5, 6 or 7 nenbered heterocyclic ring which
conprises 1 N 15 atomand optionally conprises 1 or 2 further heteroatons
i ndependewolzgimmbiet ed from 0O, N or S and wherei n the heCecBymlise1oni ng i s
optionally substituted with 1, 2 or 3 substituents selected fromR6; L2 is
-0- (CROR10)g-; and q is 2, 3, or 4; Zoﬁﬁherein the final occurrence of

- CROR10- represents -CHR9a-; and mhere% R9a represents nethyl, ethyl,

i sopropyl, cyclopropyl or methoxynethyl; reaction of a conpound of a
conpound of Fornmul a

4. .5 6.0
ooy oavcl ¢ TRiaE kbR A ot TR TRr g s iSersRlp e BT PEROT 1 or
further ¢¢ 43?4C Fil@t %&;ﬂp@eﬁﬁnﬂﬂ?g@m@wﬂbhmﬂ%&%ﬁﬂ1J‘y'1)0xt§t91ﬂub&o%eﬂ§1 ang.- wher el n

t he heteroc ic ring is optionally substituted substituents
sel ect edlifiy ﬂii15354]tr1azptq{$§5+b]pm¢a¢1n(ema>k9at6whtththaea@é(f ragpowider didicassionr y: (i)

convertln ay(l) into Rot her c ound of ..Forrmula (1);
(Tt et R SBIBRNE B earRERbEsied rpltinds ABRSIBE pERIR S BEEORT, o, &

i nt o ssepalicitrBeRiRdtusIFRT K a fatila)iofr epari ng a pharnmaceutical |y acceptable
salt thereof; and/or 10(v) Ereparlng a crystalline formthereof

Speci fic readfioss ee@ﬁ@m%ﬁ the presprtdeessien, theyy lwow)%dawwllameefoa@ of ol | ows:

n the. i s CRLElEp e AORPEY IR AR o) RS bbb 7 e
car bon, (amﬂbaﬂunimannhqa3aﬂﬁwﬁMSHkﬁmhmmusthEmhsmfﬁnagpawﬁhehﬁhhaaml by

heatlng to a suitable tenperature, for 15exanple 50 to 100C, npre SU|tany
about 7&@&6@%@@%@6{% pne spesifisdsAkiat H9 rdrenf about 344 n’é(P%@W%Wﬁ WG t h

bl d f
e ap B el wERLR: Rebbr RS RS RS A el Ry SRR ST RS- 30T &

sol vent, for 1@xasph®odintht @fme@tdaamnv@nawth@d@h@p@eid@d afceysta@mrmhﬁ oficetic
aci d, and at a suitable tenperature, for exa to 50C, nore SU|tany

At aboutt- (Aob‘}r[?t &m@tﬁdpmﬁ@zmﬂr DEB Yoy eI B ot (G- Sy b
react o g o GOTBRUDEAR 26 FRNML R bl 01 LR PLPRERE FaRlioAiRERRon o

exanpl e p a surt e so vent, anol and
at a sui ﬂa&@inewiﬂeamembm SpecifRrpeak anPL@vEle bPabROD . 1 "Rhen ﬁiéhiu@éli Usn@éDOUt 65C.

15 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
6-(4-{4-[2-(4-acetylpiperazin-1-yl)ethoxy|phenyl } piperidin-1-yl)-3-(trifluoromethyl)-7,8-
dihydro[1,2,4]triazolo[4,3-b]pyridazine fumarate which has an X-ray powder diffraction
pattern with at least two specific peaks at 20 values of about 20.4° and 21.1° when

20  measured using CuKa radiation, more particularly wherein said values may be plus or
minus 0.5° 20.

In one embodiment of the present invention, there is provided a crystalline form of
6-(4-{4-[2-(4-acetylpiperazin-1-yl)ethoxy|phenyl } piperidin-1-yl)-3-(trifluoromethyl)-7,8-
dihydro[1,2,4]triazolo[4,3-b]pyridazine fumarate which has an X-ray powder diffraction

25 pattern with specific peaks at 20 values of about 9.4, 15.2, 17.9, 18.5, 19.9,20.4, 21.1,
21.9, 23.7 and 24.3° when measured using CuKa radiation, more particularly wherein said
values may be plus or minus 0.5° 20.

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

6-(4-{4-[2-(4-acetylpiperazin-1-yl)ethoxy|phenyl } piperidin-1-yl)-3-(trifluoromethyl)-7,8-
30 dihydro[1,2,4]triazolo[4,3-b]pyridazine fumarate which has an X-ray powder diffraction



25 Process (e) - conmpounds of Formula (XVIIl) may be reacted with a
nonocyclic 4, 5, 6 or 7 nenbered heterocyclic ring which conprises 1 N atom
and opti omel2bw/momesmpri ses 1 or 2 further heteroatons i ndepemientdosonel ect ed
fromO, Nor S and wherein the heterocyclic ring is optionally substituted
with 1, 2 or 3 substituents sel ected f%fﬁ]Rﬁ in the presence of -33- a
base, for exanpl e DI PEA, a suitable sol'vent, for exanple DMF, and at a
suitabl e tenperature, for exanple 0 to 100C, nore suitably about 20C.

5 5o b BB e P R BY N g Ui L D hprcae i aiiede

opt i onal| NenGA8RLIA’SBink QK Zradiatibht her heteroatons independently sel ected
fromO, Nor S and wherein the heterocyclic ring is oBtlonaIIy substituted

with 1, 2 or Whewiids stetaéthas theairessnieid ventiomrRgtes o ¢ ey storlasdne thefdegresui t abl e
aci d, f or acetic.a du0|n gent for anple

ot um TR S BEh iRy Lo S B SN Bn PGy SRR,
sui t abl exb30d 880 prefetiblexaniet tad bhout 30k aid BoWréfaRbs dredmpethah Wbsut f or
exanple 0 to 50C, nore suitably at about io roon1tenperature A

process $3§r Most peimbinthcsiegsr of sipBllnvy ibererise Han abputd8imy corrprl se
converting a0 und a i_nte.arot her ornu (n)
Gai g st andar i ERERPRaP o SEIT R 20wk P RACHS HonGRER B S ar ) 1 0
produce -apptigkly G osdIthaéling Reanbthee Bt from.onSisatnpRIth YnotBeP hRE&Sthe Welucd he
preparation of precursor 15 conpounds of Formula (l11) may conprise
convertHh@“§i€%WWdaﬁ§C@@“m@@@%ﬂﬁobmq) i nto anot her conpound of Fornul a

(1), Chem caf SaRNENILANS: B LDcial KRCIABrIEL, KIRUTLLO LERBRR.EKI 11 ed

the &rt and may i'ncl ude functional oup |n ercon erS|on suc

hydr ol yswisich hydsmege madre aitasliytegendd Jpesdingwh dadabdmerit doaditiohs Goch and/ or
further functionalisation by standard reactions such as am de or

met al - c RBIRRBH S&l@afﬂ NTRRratEin FARRFEINSAPRTL ilR PATISpIRA BT IBRk A ghat

Exanpl esi Qi fHCH 2000 Y%f v@c{é'? dﬁ’ﬁﬁctﬁﬁ%‘iﬂe&%ay fl{?étuét@ %Eq&ﬁﬁlé ddn”mé&%{fféhf‘e'ﬂ?r‘s' ve

Organic Chem stry, Barton and D. Per ganon,
1979, Cmmpdmhemsnd/@rrﬁxlmpﬁepmadm @mmqaaﬁpbnpérmnmkﬂbdsn tha. ar of Rédrayi t zky, O.
Met h- Cohn, 1995 vari ous thors in

b B R onar Tap R st BRaEROTs [nterouics fPea ey Vet ey Bar s and

r ef er enags ot Mhe sample uMNRHQE 8SFod B tiReandBRHMB G B nafukGRgdnds of
Formula (I') in the formof a single enantionmer may conprise s&garatlng a

racemnc H@rﬁbdlﬂdd)ewbnmé ajsavealise drat thetpesieparf saflechorsman beefisctedErahsl es of

sui tabl e net he aratin n mer.s of race 0 c ound
are wel Preesae o of OB R PR IIR OOERIRGS: e Be PRl SRy Usi ng

a sui t ahliffractunicdr. Sthatsu@iarplaifias ef the l’sarﬁplla\t@l’ySdIWh@E adnfalGERLC Manctdre into
di astereoneric_derivatives, separation of the m xture of diastereoneric

der i vat i Reewnjsktllsdimehegiriliapprasiate thabthe éiiféféﬁ%?nspa“&ﬁﬁd%%@@ﬁ@t%ﬁ hespings a
separ at &, gk &n@ﬁf’i’&f és%&lu{ega?@gﬁzggrfs&?ﬁ%r@ﬁg ;c]lt?a:t ng?deg' 33%%%{ G tionO"

sel ective chem cal Feaction mers of a racem c conpound
(ki net i gattesidubistbuatin)lyudénngalato dhaas idésckaseh@cini falé withacthe copeatf aheygednby a

" T o0 ol0gL Sl GSAEML Srr SR ey, SN helnatLvely, fompRunds o (e
Powder Diffractometry’ John Wiley & Sons, 1996).

25 Generally, a measurement error of a diffraction angle in an X-ray powder
diffractogram is approximately plus or minus 0.5° 2-theta, and such degree of a
measurement error should be taken into account when considering the X-ray powder
diffraction pattern in Figures A, B, C, D, I, K, M, O and Q and when reading Tables A, B,
C,D,E,F, G, HandI. Furthermore, it should be understood that intensities might

30 fluctuate depending on experimental conditions and sample preparation (preferred
orientation). Preferred orientation occurs when there is a tendency for the crystal

morphology (shape) to exhibit a particular orientation such as acicular (needle-like),



be prepared by using chiral starting materials to carry out one of the
processes described in the preceding sections. It will be appreciated by a
per son skwblet/ivm7ihe art that it may be necessary/ desi pablaB2om/Eovdiect any
sensitive groups in the conpounds in sone of the ioprocesses/ reactions
menti oned herein. The instances mhere_ﬂﬁotection i s necessary or desirable,
and suitable nethods for providing such protection are known to those
skilled in the art. Conventional protecting groups nmay be used in

accordance with standard pr.actj.ce or iJlustration e .M Wts and
T.W G &ty %%%@8&5@41% %ﬁ%sm’yéjf%y% froenpledioR XERT PES30hn W1 ey
and Sonsyhi@8¢ksultliaUsfelcheds R el ANeSnicRGHUSS cBEOUPS such as am no, 15
carboxy or hydroxy it may be desirable to protect the group in some of the

r eact i orRreparationgfCdmpednds of Formubh(l) pr ot ecti ng groups utilised in the

processes descrjbed herei in general be .chesen fr any of _the groups
eocribed | n Ganent prosray e B kilstiR P emd gk PPRE M A E P adbed B pr Pt e
for tshe fartbéreitu@ibfahe nRent@WnOTRuY, Bcdpudias kN fidihdr AfpYclRd thainkedivdaderbys 20
conventional nethods. Protecting groups may be renpved by any conveni ent

met hod a¥oddect Prsessifar th@renarasionof peompowifoRi s utaH) ang nhagpacsHbelbt as
appropri td i i On., such

ot hods BerTieitE e BE RN Al PHRIEE RN S . O PR Ade, S i
m ni mumudhlsk otheamice definedr the pariehlsembas dcfinedthrecimmf@e dbrecomifoangy @ft ect i ng
groups y b?(iennved at any convenient stage in the synthesis 25 using
conventi e khniques well known in the chem cal art. Precur sor
compunds) @hef 9riffitbindih (1) iTRY CRRORIGRAAL: RN JraAhidEndo CASRRAMNANOT For mul a
(viiny, erein Gis a suitable |eaving group such as hal ogen, r exanpl e
chloro, with a conmpound of _For mul a\(J&H,) Whetein all other variables are as
defi ned herei nbefore for gonpounds Af For ) unl @ss ot herw se defi ned:
-35-  AeCH3)k N HN Y- LN=F\ N MTN (1 %) 1-T Y

ﬁﬁhthereafter, i f
necessary: (i) conver%@QgP&—Nonpo g of Forwy (I'l') into another conpound
of Formula (I1); (ii) fév%ving any protecting groups; and/or

R' (D
(b) when Y in Formula (I) is CH and L' is a direct bond, reduction of a compound of

Formula (III):

N (L*R),

R (m

15 (c) when Y in Formula (I) is N and L' is -(CH,):-, reaction of a compound of Formula (IV)

with a compound of Formula (V): or

I — 0
NYN N p
R' av) V)
(d) when Y in Formula (I) is C, —— represents a double bond, L' is a direct bond and J is

indolyl or pyrrolopyridinyl, reaction of a compound of Formula (VI) with a compound of

20 Formula (VII) wherein X represents CH or N:



5(i1i) separating a racemc mxture into separate enantioners. The
above reaction may be carried out by conbini ng conpounds of Formulae (VIII)
and (1X) woai1m9237abl e sol vent, for exanpl e di nmet hyl f or ramiGB20mv050191

di mret hyl acetam de, at a suitable tenperature, for exanple between 25C and
250C, nore particularly between 50C ag%ﬁlSOC, in the presence of a suitable
base, for exanple 10dii sopropyl ethyla Precursor conpounds of
Formula (I11) and (VI) may be prepared according to Schenme 1 bel ow wherein
Gis a suitable | eaving group such as hal ogen, exanpl e chloro, and al

ot her variables are as defined erﬁtgﬁefore for npounds of Formula (1):

Li (NSi (CH3) 2) 2 F3CCON 02
1, 1' - bi s(di phenyl phi n
80C Scheme 1 2 .0/0923

Rl (VD (VII)

i chl or opal \\adij /.m(T\ ) Naz)CCB Di oxan H20
/ GB2010/ 050191 - (LR

(¢) when R?is a monocyclic 4, 5, 6 or 7 membered heterocyclic ring which comprises 1 N
atom and optionally comprises 1 or 2 further heteroatoms independently selected from O,
N or S and wherein the heterocyclic ring is optionally substituted with 1, 2 or 3

s substituents selected from R®, L* is a direct bond, -(CR’R*);-, -C(O)N(R’)-(CH2),-,
“NR’C(0)-(CHy),-, -C(0)-(CHy), -O-(CR’R'%)~, -O-(CR’R*)-NR’~<(CH,),-, or
—O-(CR3R4)q-C(O)NRS-(CHz)q- and q is 2, 3 or 4, reaction of a compound of Formula (XVIII)
with a monocyclic 4, 5, 6 or 7 membered heterocyclic ring which comprises 1 N atom and
optionally comprises 1 or 2 further heteroatoms independently selected from O, N or S and

10 wherein the heterocyclic ring is optionally substituted with 1, 2 or 3 substituents selected from

R":
IﬁﬂN\MyY_LI (L*0S0,Me),
NYN_N p
Rl
(XVIIT)

(f) when R*is a monocyclic 4, 5, 6 or 7 membered heterocyclic ring which comprises 1 N
15 atom and optionally comprises 1 or 2 further heteroatoms independently selected from O, N or
S and wherein the heterocyclic ring is optionally substituted with 1, 2 or 3 substituents selected
from R6;
L% is -O-(CRgRlo)q-; and
qis2,3,ord4;
2  wherein the final occurrence of -CR’R'"- represents -CHR”*-; and
wherein R™ represents methyl, ethyl, isopropyl, cyclopropyl or methoxymethyl;
reaction of a compound of a compound of Formula (XIX) with a monocyclic 4, 5, 6 or 7

membered heterocyclic ring which comprises 1 N atom and optionally comprises 1 or 2 further



Precursor conpounds of Formula (1V) may be prepared according to Schene 2
bel ow wherein Gis a suitable | eaving group such as hal ogen, for exanple
chl oro, PYoOnreprmszmts a suitable protecting group, for examgH2e10/050191
N-tert-butoxycarbonyl, and all other variables are as defined hereinbefore
for conpounds of Forrmula (I) : + HNN Vp (XV) 10% Pd MeOH H2 RT V
Schene 2 Conpounds of Fornmula (XVII1) Wherein L2 is a direct bond,
-(CR3R4) t -, -C(0) N(R5) (CH2)g-, -NR5C(0)-(CH2)g-, -C(0)-(CH2)g-,

and g | SO T EeEA T BHmSy  BES e Sy a bR R o (200

(XX) V&Sptnhnﬁ é%l'bb't‘ithf?:ﬁ with ﬂ@tmkﬁtﬁ&ﬁykel@ﬁé@frhﬂq{q n a suitable solvent,

for exanple in the 15presence of a suitable base, for exanple
triethylamne, and at_a suyagg(ecfﬂggp re, for exanple OC under
nitrogen. -38- 1 9,10

N= /N oY7L (O)-(CRR)7C(= OR™),

I — ¢

NYN N p

Rl
(XIX)

s and thereafter, if necessary:

(1) converting a compound of Formula (I) into another compound of Formula (I);
(i1) removing any protecting groups;
(iii) separating a racemic mixture into separate enantiomers;
(iv) preparing a pharmaceutically acceptable salt thereof; and/or

10 (v) preparing a crystalline form thereof.

Specific reaction conditions for processes (a) to (f) above are as follows:

Processes (a) and (b) — compounds of Formula (IT) and (IIT) may be reduced in the
presence of a suitable metal catalyst, for example palladium on carbon, ammonium formate
and a suitable solvent, for example ethanol, by heating to a suitable temperature, for

15 example 50 to 100°C, more suitably about 78°C.
Process (¢) — compounds of Formula (IV) may be reacted with compounds of Formula (V)
in the presence of a suitable reducing agent, for example
(Polystyrylmethyl)trimethylammonium cyanoborohydride, a suitable solvent, for example
dichloromethane, a suitable acid, for example acetic acid, and at a suitable temperature, for

20 example 0 to 50°C, more suitably at about room temperature.
Process (d) — compounds of Formula (VI) may be reacted with compounds of Formula
(VII) in the presence of a base, for example potassium hydroxide, a suitable solvent, for
example methanol, and at a suitable temperature, for example 50 to 100°C, more suitably
about 65°C.

25 Process (¢) — compounds of Formula (XVIII) may be reacted with a monocyclic 4, 5, 6 or
7 membered heterocyclic ring which comprises 1 N atom and optionally comprises 1 or 2
further heteroatoms independently selected from O, N or S and wherein the heterocyclic

ring is optionally substituted with 1, 2 or 3 substituents selected from R® in the presence of



Compounds of Fornula (XIX) wherein L2 is -0-(CROR10)g-, q is 2, 3, or 4,
the final occurrence of -CRORL0O- represents -CHR9a- and R9a represents
met hyl , ewbyb10/49g37pr opyl , cycl opropyl or met hoxynet hyl may/dBoprvispened by
reacting a conmpound of Formula (XX) with a conpound of formula
Cl-(CROR1)gq_i-C(=0)R9a in a suitable §g_vent, for exanple 5 DVA, in the
presence of a suitable base, for exanple potassium carbonate, and at a
sui tabl e terrperature for exanple 50 to 150C, nore preferably about 100C.

Compound or rrul may, pbe de .by net wel | - kno to t hose

Sk T e 3 BHar G Y i b R oo B SR S ea g L3V Er i OGUARE o ot hods
descri bagn &aiu'ﬂ@f&héﬁhﬁﬂ’éotd I(ﬁ)"@tl%l% suft%l lapsdta0ee as described in in WL.
Mosby Heteroc clic ounds, 10Vol Eart and Part 2, Systens with
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Co E | et hod
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J. R Ml pass Allphtlc an clic Am e5|n ensi ve ani
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JMJ Gg Cﬁ[qu ?&qm% Hart | ey, Polyfunctional Am nes in Conprehensive

Organi c , Volume 2, p61, D. Barton and D. 011is Eds, Perganon,
1979; Houben- N‘eydceaﬁbhtjds)rcﬁarmogwﬁicommmdssﬁ Fermie (1) B3 3oepBpel i ¢ Conpounds

I 1999) t Vol E 23 i I ds VI f th i
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t hose skjtdrddesl dh@m?cs:al tdasticHstwd NRASHEH ROhORISRARE 1@%1‘@0%0(1&6 Qhot@&al ogous to

met hods described in the chemcal literature, for instance Conprehensive
Funct i ort@lmp@cmhpf the amehtprrabing fsly, a\pmcemf@tth@zakqpara@lonlvéptﬁcm@hm and C. W

Rees Eds Per and references. t her ei or mul ae
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Precursor compounds of Formula (IT) may be prepared by reacting a compound of
Formula (VIII), wherein G is a suitable leaving group such as halogen, for example chloro,
with a compound of Formula (IX), wherein all other variables are as defined hereinbefore

for compounds of Formula (I) unless otherwise defined:



The G een Fluorescent AR-associated signal in each well was neasured using
an 5 Acunen Explorer HTS Reader (TTP Labtech Ltd., Canbridge).
AR- associwbedioidoegyn escence em ssion can be detected at P8OmB2IdS0AI NG
excitation at 488nm The instrunment is a | aser-scanning fluorescence
m cropl ate cytoneter which sanples the §/vell at regular intervals and uses
threshold algorithns to identify all f% uorescent intensities above the
sol uti on background w thout the need to generate and anal yse an i mge.
These i of l uorescent objects can be quantified and provide a nmeasure of the
AR levels in cells. rescence dose}%?é s

S

conmpound was exporied inpoca suitablg {warle (pagkage (Ls?;.qké as Oigin) to
performcurve fitfing, agal ysis. Down-nkegdl ati o AR | evel $§ was expressed
as an | Cso val ueNghy's was det erm ned cal cul at+on of the concentration

of conpound that wa reg%}@ed to give a 509%¥dducti on of 15the AR si gnal .
The foll ow ng tabl e Rdi s¢l'68es bi ol ogi cal data for conpounds of the present
i nvention usi ngf t he af orenenti oned down-regul ati on assay. Exanpl e Nunber

Andr ogerfnRéb@priEr, IDBOFFSIEY Ul ati on Assay (a) I1Cso/ILIM1 6 2 3.2 3 1.2 4.1

1.25.1 (}) c%ngerﬁngz a%()l%pgund of Formula (II) into another compound of Formula (I1);
(i1) removing any protecting groups; and/or
s (iii) separating a racemic mixture into separate enantiomers.
The above reaction may be carried out by combining compounds of Formulae
(VII) and (IX) in a suitable solvent, for example dimethylformamide or
dimethylacetamide, at a suitable temperature, for example between 25°C and 250°C, more
particularly between 50°C and 150°C, in the presence of a suitable base, for example
10 diisopropylethylamine.
Precursor compounds of Formula (I1T) and (V1) may be prepared according to
Scheme 1 below wherein G is a suitable leaving group such as halogen, for example

chloro, and all other variables are as defined hereinbefore for compounds of Formula (I):
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Precursor compounds of Formula (IV) may be prepared according to Scheme 2
below wherein G is a suitable leaving group such as halogen, for example chloro, P'
represents a suitable protecting group, for example N-zers-butoxycarbonyl, and all other

variables are as defined hereinbefore for compounds of Formula (I):

— o (CHy),
/<—>7G /\gl((CHS)k EtOH — .
/ N . DIPEA N= )N N—P
HN N—P ] _
\( \[\{ 70°C NYN N \Mp/
(VIID) : (XVD
(XV) R
10% Pd
MeOH
H2
RT
/['\k‘( (CHy), TFA /L\kl( (CH),
1
I]\I;<_>7 N\[\{NH B DCM 1,\];<_>*N\[V{N—P
N§(N—N f - N§(N—N f
. R! (IV) R (XVID)
Scheme 2

Compounds of Formula (XVIIT) wherein L? is a direct bond, -(CR’R*);-,
-C(O)N(R’)-(CH,)-, -NR’C(O)-(CHy),-, -C(0)-(CHy),-, -O-(CR'R')-, -O-(CR’R*)-NR°-
10 (CHy)g-, OF —O-(CR3R4)q-C(O)NRS-(CHz)q- and q is 2, 3 or 4 may be prepared by reacting

a compound of Formula (XX):

1 2
N§<_>’N L Y—L (L=OH),
&YN—N \[\{
Rl
(XX)

with a solution of methanesulfonyl chloride in a suitable solvent, for example DCM, in the
15 presence of a suitable base, for example tricthylamine, and at a suitable temperature, for

example 0°C under nitrogen.
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Compounds of Formula (XIX) wherein L?is -O-(CRgRlo)q-, qis 2, 3, or 4, the final
occurrence of -CR’R'%- represents —-CHR™- and R represents methyl, ethyl, isopropyl,
cyclopropyl or methoxymethyl may be prepared by reacting a compound of Formula (XX)
with a compound of formula Cl-(CRgRIO)q_l-C(ZO)R9a in a suitable solvent, for example

s DMA, in the presence of a suitable base, for example potassium carbonate, and at a
suitable temperature, for example 50 to 150°C, more preferably about 100°C.

Compounds of Formula (VIII) may be made by methods well-known to those
skilled in the art including methods according to or analogous to methods described in the
chemical literature, for instance as described in in W.L. Mosby, Heterocyclic Compounds,

10 Vol. 15 Part 1 and Part 2, Systems with Bridgehead Nitrogen, Interscience, 1961; R.N.
Castle, Heterocyclic Compounds, Vol. 27, Condensed Pyridazines, Wiley, 1973; and
Heterocyclic Chemistry, Vol. 35, Condensed Pyrazines, G.W.H. Cheeseman and R.F.
Cookson, Wiley, 1979 and references therein. In particular, compounds of Formula (VIII)
wherein G represents chloro and R' represents trifluoromethyl may be obtained as

15 described in Monatsh. Chem. (1972) 103(6), 1591-603.

Compounds of Formulae (V), (IX), (XIV) and (XX) may be made by methods
well-known to those skilled in the art including methods according to or analogous to
methods described in the chemical literature, for instance J.R. Malpass, Aliphatic and
Cyclic Amines in Comprehensive Organic Chemistry, Volume 2, p3, D. Barton and D.

20 Ollis Eds, Pergamon, 1979, J.M.J.Gladych and D. Hartley, Polyfunctional Amines in
Comprehensive Organic Chemistry, Volume 2, p61, D. Barton and D. Ollis Eds,
Pergamon, 1979; Houben-Weyl Methods of Organic Chemistry, Vol E 23 e Cyclic
Compounds I (1999) to Vol E 23 j Cyclic Compounds VI (2000) and references therein and
modified as required by functional group transformations well-known to those skilled in

25 the art including methods according to or analogous to methods described in the chemical
literature, for instance Comprehensive Functional Group Transformations, A R. Katritzky,
O. Meth-Cohn, and C.W. Rees Eds., Pergamon, 1995, and references therein. Compounds
of Formulae (V) and (IX) may also be made by methods according to or analogous to those
described herein for the preparation of Examples of the present invention.

30 Compounds of Formulae (VII), (X) and (XV) 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.
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Biological Assavys

The ability of compounds to reduce Androgen Receptor (AR) numbers was
assessed in a cell based immuno-fluorescence assay using the LNCaP prostate epithelial
cell line.

a) INCaP Androgen Receptor down-regulation cell assay

This immunofluorescence end point assay measures the ability of a test compound
to down-regulate and reduce measured levels of the AR in the LNCaP prostate carcinoma
cell line (LNCaP clone FGC (CRL-1740) obtained from the American Type Culture
Collection (ATCC)).

LNCaP cells were cultured in Growth Medium (phenol red free Roswell Park
Memorial Institute (RPMI) 1640 (Invitrogen Code no. 11835-063) containing 2mM L-
Glutamine (Invitrogen Code no. 25030-024) and 1%(v/v) Penicillin/Streptomycin (10000
units/ml Penicillin and 10000 pg/ml of Streptomycin utilising penicillin G (sodium salt)
and streptomycin sulphate: prepared in normal saline, Invitrogen Code no. 15140122) and
10%(v/v) foetal bovine serum (FBS)) in a 5% CO, air incubator at 37°C. Cells for assay
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 /
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
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
stripped FBS and sceded at a density of 6.5x10” cells per well (in 90ul) into transparent ,
black, tissue culture treated 96 well plates (Packard, No. 6005182).

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)
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 10l aliquot of this dilution was

dosed to cells manually using a multi-channel pipette. In method (2) starting with a 10mM
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Li gand bi ndi ng domai n conpetitive binding assay The ability of
conmpoundswoaotwmeB7io i sol ated Androgen Receptor Ligand pCcmaiBrgiodsmein
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Pol ari sation 5(FP) detection end-point,, For the FP test, an assay test kit
was purchased fromlnvitrogen and used40[o nmeasur e corrpound bi nding to the
i sol ated rat AR-LBD whi ch shares 100% sequence |dent|ty to the human

AR-LBD. The In n Pol.ar Scr e tor etitor Assay Red
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to cells using a Thermo Scientific Matrix PlateMate.

Plates were incubated overnight at 37 C, 5% CO,. Wells were then dosed with

10 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 pl of 10% (v/v) formaldehyde
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

15 process was then repeated twice more.

Immunostaining was performed at room temperature. Cells were permeabilised by
the addition of 35 pl 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

20 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
hour. Following removal of the Blocking Solution with a plate washer, 35ul of mouse
anti-human AR monoclonal antibody (clone AR441) (immunogen — synthetic peptide
corresponding to amino acids 229-315 of the human AR coupled to keyhole limpet

25 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

30 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
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15 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)
I1Cso/uM
1 6
2 32
3 1.2
4.1 1.2
5.1 1.8
6 4
7 29
8 2.7
9 4.1
10 1
11 8.6
12 3.4
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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



i nclude, but are not limted to, androgen-sensitive cancers such as
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addi t i orFormhHa¢Hndi ti ons, di seases, and nal adi es coI | ectively referenced to

as 5" Syndrone ﬁ?g i cin.
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conpoundsnipositiog whistedtin@ises a compound offies Bt ﬁ)%mi'r atphernaedit@tn- r ecept or
associ ated conditions include prostate cancer, beni gn prostatic hyperpl asia
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10puberty, polycys varian syndrone, sexual perversion, virilisation,
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ovul atio llnadorrestlc ani mal Accor di.n ‘y%‘ﬁ ese i nvention
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andr Oge%lﬁféﬁpilﬁﬁerﬁﬁ)%%'eﬁ{u%%& Q&dtbfaicglrhd'rrﬁnﬁtr%dﬂﬁsthh%&ﬁﬁnﬁ& FBm; ryeh as
man, in need such treatnent which conprises admnistering to said ani mal
an ef f edmtvleadmnatr@mft asgf sugpeviono tied cxdmplher Eommegitign shitablefor gre-clinical

phar maceut i. cal / abJ salt there a g fi r][eld. her ei nbef ore.

recorar i "bG e RE RSB St et Bt AT AR eb R T ot he use of
Cormoundyl}&ho'igypmhﬁ}ﬁlbémdlﬁrl -A)-Bh@i iRz embdh ?@H sydagzaﬁm ahlgiasaib4,3-her eof , as

herei nbefore defined in the manufacture of a medi cament for the treatrrent

of any dHevidazingdommypiedant penden POMHY oy PMAEELH0OH RS IR (dmsthybondi t i ons.

compound sr A ELRLRYPRPRs ol 00 B R FRERE pBEERRL PR LA Syhan BLRHEET
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one of t he af orenenti oned andr% en-receptor associ ated condjtions.
Alternatively, a composition suitable for oral administration comprises 6-(4-{4-[2-(4-

acetylpiperazin-1-yl)ethoxy]phenyl} piperidin-1-yl)-3-(trifluoromethyl)-7,8-
dihydro[1,2,4]triazolo[4,3-b]pyridazine formulated as a solution in 20% w/v SBE-B-CD
(sulfobutyl ether- B-cyclodextrin) in purified water, adjusted to pH4 at concentrations in
the range of 0.1 to 28 mg/mL of parent compound, corresponding to 0.19 to 53.89

25 umol/mL.
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corrpbsun e rr%tlmae C(ap§u, “or a pharmaceutically acceptable salt thereof,
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cancers. 25According to a further feature of the invention there is
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The compound of Formula (I) will normally be administered to a warm-blooded

animal at a unit dose within the range 5-5000 mg/m? body area of the animal, i.e.
approximately 0.1-100 mg/kg, and this normally provides a therapeutically-effective dose.

25 A unit dose form such as a tablet or capsule will usually contain, for example 1-250 mg of
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
route of administration, and the severity of the illness being treated. Accordingly the
optimum dosage may be determined by the practitioner who is treating any particular

30 patient. For example, 6-[4-[4-[3-(4-acetylpiperazin-1-yl)propoxy Jphenyl]piperidin-1-yl]-3-
(trifluoromethyl)-7,8-dihydro[1,2,4 Jtriazolo[4,3-b]pyridazine could be administered to a
human patient at a dose of 75 to > 3000 mg BID (twice a day), more particularly about 280



conpound of the Formula (1), or a pharmaceutically acceptable salt thereof,
as defined -52- hereinbefore. In one enbodi nent of this aspect of the

i nvent i oryotzhm/qexst at e cancer i s hornone resistant. PCT/GR20w03D19g tO a
further feature of the invention there is provided a conpound of the
Formula (1), or a pharnmaceutically acgﬁqt able salt thereof, as defined
herei nbefore for use 5in the treatnent of prostate cancer, nore
particularly hornone resistant prostate cancer. According to a further

feature of ein I here is provided the use of a.c oyund of the
rormi 5 me P BRI ai el e B PdR Mres g TSE Get 1 ned

her ei nbet@Rromethhs- 7Ry B UD & @hzAofEHlb p3RBMind QuldBEadminid@ed fat ment  of
pr ostate cancer, nore part i cul arl hor none"r esi st ant pr ostate cancer.

10Hor norfainraagiaticririt a gosselaileoddn g BIIMRR@Y particobslywhent 6GegiBldsoade teancer

h -1 nd d d ' f th
i conce.  RaEV PTG N AR ch FRERART o808, ER3E PAP. TEEHEURNHRE", Nenti on

ther e i sddeesoof ddpd[4a)3n@tdres)mperhzigat yingopdRy |sirayQpiptidinfiodl]lgwi ng condi ti ons:
beni gn prostatic hyperplasia, prostanegaly, acne (acne vulgaris),
seborr hdéraﬂu%@mgthv%%-éﬁyé@{i,254&111?@%91@54;3%]\%)&?16@@% @dl%&\-éﬁég(‘h and nal e

pattern - Ar i . POl MGYSL: ¢ i.an, syndronme, sexual
perver si%%%ygdgﬁesrgzll?ﬁl ﬁgegﬁxgﬁe?gll?gfp\%\%crhﬁ}pg*%()B’yd@%ﬂlgor{?%r{r%{h',yﬁg dgh as man, in need
of such dilghbd[Tedy Jtrdroldf4,8 diipyridaemcacnbased ben istagdird hamad waighimd 7@Gkg edd ecti ve
amount of a conmpound of th oy nmul ]),, or a pharmaceutically acceptable
salt theplEbgoses ed’éffi?ﬁgcfl-ﬁg‘tagit ‘b@ltagrdél.lyéﬁﬁécordi ng to a further feature of
the jjnventiony liSfoRhAWInAROR Aut GOSN B b gn Reblnles tRE 2

phar r?aceuti cal%ﬁ%&ép?abl }eﬁnggll t&% %(e)(?ﬁe)ow és?faé%fi nde:%E)%Feiegﬁybe?‘Sorée for use
in the treskrmerteref tathapae2o} it Heluhwl I oforgpreberdinte Madicinbe@hagmisipy ost at i ¢

hyper pl asi a,. prosta al y, eé e vulgaris se hoea, hirsutism
(hypert?@8%‘&%3@?&:@%@%&@%@”8 %ﬁ?‘é?r ng ﬁﬁliHBPIBEelsf i%p_r'bal dness, precocious
puberty, pol Wo¥shiEfoRMAEHa@theSHRHOAR, dcARSE KIURL pREEMERTINABA aR¥ cfRicliVd | sati on.
According to a further feature of the invention there is provided the use

of a conpedmgonfoftimeardoegenireccpior, Aerordinglyathawempoisk|of yhequesspt wybrtional t

t her eof , as._defi,ned hereinbefo in,th nuf act > of a nedicament for use
R e S R B e T

hyper pl aghaitiops astatsEgddne ora part baeiraindtdggakdcsptor IAsRRANIHOLR: idlichSod | SM
(hypertrichosjs), androgenic al opecia and mal e pattern bal dness, precocious
puber t y, ingrseydoparicaulatien plathe aydraganiscenienanglor paykersslesive gonists: pritight i on.

Qfo; th?lt o C%‘,’&t&éb%isﬁ &:aPlial LG LIRSS of BAUWERIA PlecpBE therapeutic or
The compounds of the invention may be useful in the treatment of androgen
20 receptor-associated conditions. An "androgen receptor-associated condition," as used
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
25 being treated for such a condition or disorder.
There is therefore provided a compound of Formula (I), or a pharmaceutically
acceptable salt thereof, for use as a medicament.
In one embodiment, compounds of the present invention may be administered to
animals, for example humans, for the treatment of a variety of conditions and disorders,
30 including, but not limited to the treatment of androgen-sensitive diseases or disorders

whose progress or onset is aided by activation of the androgen receptor or androgen

receptor modulators. Examples of particular androgen-sensitive diseases or disorders



-53- treatnent of a particular cell-proliferation disease will necessarily
be varied depending on the host treated, the route of adm nistration and

t he severwOyowfosedte il |1 ness being treated. A unit dose PoTidB20T0203g1 f Or
exanpl e, 1-100 ng/ kg, preferably 1-50 ng/kg is envi saged. The conpounds of
Forrmul a (1) defined hereinbefore may bge, applied as a sole 5 therapy or may
involve, in addition to the conpound of°the invention, conventional surgery
or radi ot herapy or chenotherapy. Such chenot herapy nay include one or nore
of the f.ol.l oW ng cat egor,i of ,anti-tunmour agents: - i), other

ant i pr ol RS ERVEF ARL TRESH I 8bd 8RR SR8 AR G B ROV AR %rﬁét)a&ewm%@?d 88%sed in
medi cal QRERS B@MposH P nAR gk Windr iRls 8GRAhRg(thOinRIRMRE&ptrSsukh @5 isithe
oxal i pl atin, 10carbopl atin, cyclophosphan de, nitrogen nustard, mel phal an,
chl or amtxnasd for binastu bysivanking evasieol kladdees, lsmghstic Heegroud y camdersysaEdst i t es
(For exam e qemeitabi ne,and.antiholal esosuch. s bluggevrimdifes |1 ke
5-f1 uor our act 1 >and Fegg?%r, rart e Exed Cvethor eXate P f?ogine

ar abisnosmg@manad nivybtaxWohe djscasa it dbdRdgon 38Hstibé OlsbriBrs(suol aekang e

ant hracyclines |ike adrianycin, bleonycin, doxorubicin, daunonycin,

epi r ubi drpstaticamgmlesinandurrogapegaly, afstiaca%wlg%ﬁﬁtﬁrrm, RiF{us Ny ci n) ;
v bl ast HE o adgs oA IPRGHLRITRC B TEBa Pl LA ARG ¢ axotere

and pol aadoaseiosishpdiydystis pyarandyhdpoicsoeamasteofispéintitdgenssiy, contcaxangp| e

epi podophyl | ot oxins |i ke gtoposide and tenhgoside, ansacrine, topotecan and
canpt ot HEEIGHAMPSiq plpmpyia 98 pregpancy B PECIER RO rapeal M egensrigk or exanpl e
tanmoy f elndiorleY BeithRRt of \%ginrapﬁrgﬁésfsegéﬁualgﬂl'%i&ﬁ QfﬁﬂiS%&L%ﬁP fiRN§and .

i odoxyfe eg, LHRH ant agoni’'sts or LHRH agonists (for exanple goserelin,

| eupr or eCompamds bfibenwlcntipn mpy etpedeageh® i(fpooveeraipioe ime dewmtstwl anaudt at e) ,
aromatase inhibitors (for exanple as apastrozol.e, |l.etrozqle, vorazal e and
exenstane) | A BEEesp et CaatugyBRs SRS bR eg vyt pBs g eha

andr ogeno S¥itd1E FoiSexia RN hirRdrS, for et tAaitrh &N DL a vhddty oh BoRiitiodsR@d disorders,

17- a- hydr oxyl ase enz%ne éfor exanpl e 25abiraterone); (iii) anti-invasion
agent s [ifidpdiagabipinet bmgee tohpiataaticgrdlinyusiletsirongtb esd funkdon (46, wther o- 2, 3-

met hyl engdi oxyani | i.ng).-7-[.2- ( 4-aet hyl pi per.azin-1.-vl) et hoxywl-S=t.atrahydropyr
a4t OOy AR R Bt LRBERA fosschel PRSP 85

01/ 9434 1lderN-(e 2, seftbpéiia)ptrominkid dhanydlic dide effects of glucocorticoids; prevention
{6-[4-(2-hydroxyet hyl ) pi perazi n-1-yl1] - 2- et hyl pyri m di n-4- 30

yl am no}andios sspiacyt phicgesedione magn slansityi 4 2raNb-(s4@ssopgosivel  chem , 2004,

47, 6658- ). ) - t [ j.nhibitors
e martianry: SPAnRAPYE iRbdo baele SithomNE O o P bR Al o

f unct i oracote fatigichydid@anctand Hapaled agsollowingmlectivé sueryr{bighipbgrsairgifalgr owt h
factor funpction: for exanple such inhibitors jnclud row h factor
ant i Bodi Qﬁ’élﬁat_lﬂ})b?zﬁcﬁlef?’é‘élﬁé’? W&%B?%mgam gingdops gﬁgtg@arﬁmlé&vﬁ%as
ant i - er b3g.1antihPadictd e8! SZHFRAC AP A Mlorafif}eh AN bﬁéf@?d%édbwy
pani tumurmab, the anti-erbBl anti body cetuxi mab [Erbitux, C225] and any
growt h fleastwes, erg. distattlonfaatbgenasscimgbiot répacenbuid presenticoifpostdsupgicdt er n et
al. Critical. reviews in oncol ogy/haenat.ol o 2005, Vol . 54, 11-29); such
i bi ¢ GBS R G- AR o ACES TP BIHE SRS RS el i i bi tor <
of the emphéRmels. Beid) sfgh bRifadtidfiahy tdstedy tr@xaemlof pEddntAisk¥sct YT 0si ne

ki nase inhibitors such as

N- ( 325¢ hl teragment foff wgptgpheagudary7torfisaciryasl wasting ip poymicelopr b Rypaisi nazol i n- 4- a
m ne 10( [ tini ZD1839 .0 . .
N (3- et H RIS NE SR e S QR Pyt B i pa APER 2PN P er 1 ot mi b,
QSI - 774)cadéd coctagiay badi A0 tfhund rédovery) ckrohicwatabplhiesiytt X e £, ¢Sma), eating
nmor phol i nopr opoxy) - qui nazol i n-4-am ne (Cl 1033), erbB2 tyrosine kipase
i nhi bi t HEordere fe-Rsanoapdd) Adipnemphriapyt easment af isardiapearatiyt Bcypswkef f act or
famly; 4 nhibj -of i | C am Ly ~1nhi i s of the
bt at ef et "3 e LSS e BTkt B or, A oRRchBvith CARA Bl bR

30 treatment of short bowel syndrome; treatment of irritable bowel syndrome; treatment of

inflammatory bowel disease; treatment of Crohn's disease and ulcerative colitis; treatment

of complications associated with transplantation; treatment of physiological short stature



15imatinib and/or nilotinib (AMN107); inhibitors of serine/threonine

ki nases (for exanple Ras/Raf signalling inhibitors such as farnesyl

transf er ase 20miokd7ior s, for exanpl e sorafenib (BAY 43- 900®)GB20iopishen ni b
(R115777) and lonafarnib (5CH66336)), inhibitors of cell signalling through
MEK and/ or AKT kinases, c-kit inhibitors, abl kinase inhibitors, PI3 kinase
i nhi bitors, P1t3 kinase inhibitors, CSF-1R kinase inhibitors, |G- receptor
(insulin- 20 like growth factor) kinase inhibitors; aurora kinase

hi bit | AZ 52 PH73935 80, 054, 763, MP235,
\poog - S ARRs He Tk g ﬂéﬁ%ﬁ&&ﬁ%ﬁuaﬁ%@ SIBFERS such as
CDK2 anq{lﬁ‘éss%mbtﬁmf Qb@s@t"ysa;nd gfd’\%h@@trakﬁﬂgh Qﬁgﬁ'aféd%ﬁm%sﬁ}u GRa@Scrk BpSe whi ch

inhibit the effects of vascular endothelial growth factor, [for exanple the
ant i - vasnglexia (@rgwtsmuat@d witk Icachgmwrf laging s tiegetnagmt pf)bwrczmn@élmcﬂndu mab

(Avasti and for e e or twr S|n i na i bitor such
e vanaer uiR et PIBLE Ui Bt rstRan el R R Db e O i
( AG G137g6wth IR#opard s, BN iBEN %'ﬁ))st%t(ﬂlondrodysplasws treatment of depression,

4- (4-fl uoro-2-nethy | i ndo1- 5- yl oxy) - 6- met hoxy- 7- ( 3-
pyrrol i dleﬁ\lquswsﬁrlﬁﬁé‘%%wdrﬁé@&% Trﬁ@ﬁ(@AZ@fZﬁ@Gedw%|eaergz¢@anwq%f ptem

App | cat Bria IBa 5 3B y0s 5 a5 T adbae By bBhE Lo CBThFTAEY, ana

conpoundienichét, indudinp A lgidiaer stcdasnashshoftftamm exaiop bsé); treatindet, ofi nhi bi tors
of integrin avl33 function and angi o - 55- ascul ar damagi ng
agent s it BT SR ek ik RO P o‘fyég’r?ﬁ%llﬂ%d iﬁfinéléqt‘éfs‘é’ﬁelilq\%’nFYrt ernat i onal
Pat ept /%{ib%h&ﬁfo'f%ﬁla\é\@ ?1%41&%116@ %@&%@%gﬁval\é‘ﬁap%é&@@% ochRiL/ 92224, WO
02/ 04434 and VO 02/ 08213 |g) an en hel 1 n receptor ant agoni st, for
exanpl e infapctoencadiaé Hm@&dphm‘r cangasea heart faf(ixei); ID‘)velamg bloed pessirer api es, for
exanpl e those which, ar re d.to.the targets .above, such as ISI S
5503, arbraigion seeitah st pigangr pRARl) oL E AR S el udi ng f or
exanpl e {PRRHEAGH8SulEsAn CRPNACHaIFNS oAt al G€ @1%%1@&ﬂh@§at@l&ﬂfcfs@d@é opa'fg3ng3f
aberrant BRCALl or BRCA2, GDEPT (gene-directed enzynme pro-drug thera

appr oac Hsisneation caseverobel mgtengcata%q@mr@ﬁ@om@amlhmeg trewpad W nesvRisplzagd for i oa
bacteri al_, ni ror duct ase me _and_appr.oach [ i ncr.ease i

ol ePance PRt ARSI FPIS FOF T, PR EHE T e i A b M ance
gene t hejaagyt, CoORD ct¢. )g)reduﬁngrabh]@ﬁaamd lﬂ@wiromﬁm@e tolchﬁdmkdilllﬁgssfsﬁéh exanpl e
ex-vivo and in-vivo approaches to increase the immunogenicity of patient
tunour c@PFE or MPR: Heatenirffhypeiinylingmi ipgluding ﬁ@%d@w@ﬁoaga tr3traet@fiki n 2,

i nterleul) @Jpé&rs@c{‘ t%ﬁélfst Eee{?ﬁm%ﬁ@cﬁﬂ@a%ﬁngﬂl Meﬁwn%'t@hlhﬂ 1d &% 8§1
15approaches ecre aner gy, approaches u5|ng ranstect d i mmune
cel | s suhcrasumytgdacraeivt dansfces paaha@ndfintyetin cepais ma&pmanae:hﬂ&mm ng

cyt oki ne t ransfected tunmour | i nes and approaches using anfi-idiotypic
ant i Bodi ' Ln%ééct&fiaéﬁlﬁ& &eahole hgﬂé%%taseﬁ aend! OBRPHENS Erter t\?%ﬁfﬁl ovided a

conbi natél@é?ly%;ﬁtﬁlﬂﬁétﬁ)nfcﬁfosf@@laétﬁ‘ dog rérﬁé‘&‘hﬂg%d edrtipy @9?1;&7% fe ﬁl‘éﬁén of N

particul ar C, conprising a conpound OFor mul a as defined
her ei nbebod mtal{eotrezetxanmfenﬁﬂmztes[lstme( e hidetgyNIRIPEL, azmaminals (c.g.,

th h 3-(t f | th -7.8-dih 2,4]t
SPor 4 5 HETEoF e B RRLe G b PP PER e e etk T HePELy | hnd:
an andr a@eRcBIéMBS tedativhyBbiddtat dttdpisre ¥ REML& AR diRltE hihehérease in REM

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

heart failure; treatment of lipodystrophy (e.g., in patients taking HIV or AIDS therapies
such as protease inhibitors); treatment of muscular atrophy (e.g., due to physical inactivity,
bed rest or reduced weight-bearing conditions); treatment of musculoskeletal impairment
(e.g., in the elderly); improvement of the overall pulmonary function; treatment of sleep

30 disorders; and the treatment of the catabolic state of prolonged critical illness, ; age related
decreased testosterone levels in men, male menopause, hypogonadism, male hormone

replacement, male and female sexual dysfunction (e.g., erectile dysfunction, decreased sex



an endot helin receptor antagoni st (for exanple zibotentan (ZD4054) or
2batrasentan); or an LHRH agonist (for exanple goserelin, leuprorelin or
buser el i 0 2010/09237Therefore in a further aspect of the iPormB20mVSOYEre is
provi ded a conmpound of Formula | as defined hereinbefore, for exanple

6- (4-{442- (4-acetyl pi perazin-1-

ypet hoxy] phenyl | pi peridin-1-yl)-3-(tr F?Q'uoromet hyl)-7,8-di hydro[ 1, 2,4]triaz
ol o[ 4, 3- 30b] pyridazine or a pharmaceutically acceptable salt thereof, in

conbi natjon wth: .andr ogen-synt hesis inhibitor (for e e

o at or e ettt PBoiRl S SR BBt oG et e bR i

zi bot ent @Rtrh PR HhirQbssahi PHE BhiMem&t of BBnd-Hmaganp&torfhRée/xeapml e
goserelin, leuprorelin or buserelin). According to a further aspect of the

i nvention t hekhes tern peamicaield ako dutapdedrid insludsruephyllastic tistnepet.i ned

her ei nbefore,; fqr. .ex le 6-(4-{442-(4-acetvlpi pgrazin-1- ypethoxy] phenyl }
o oy e iSE AP it ARG B RGBSR R B BEpY Py
b] pyrsi daBiyngroatc X' GhaeaBORUSYRRbhY a8éagiRidahlIehmabdontIherieHndocinslonbi nat i on
wi th an androgen-synthesis inhibitor. A suitable androgen-synthesis

i nhi bi t dYieial., 82.0127e3dHEP D), makibe dtcated sepiQymtibe gpmgoynsls of theriprntiogspect  of
the inventio LeLLS: i . [ . . i

her ei nbef or etln%)gfg e@)?g%pwﬁge@%? ?ﬁﬁlr{o g%{g9%2&%gsfsg%lfa)gégg%ﬁ%ﬂsfﬁayggﬁﬁgéy phenyl }
p ip eridheer] bonign @ostatic hfdeudavareddpioytaheGald) deyid (a@nf Tuldadd)t sabambden, [ 4 |, 3 -
b ri dazi ne or, a pharnmaceutical]y_ acceptable salt reof, in conbination
\M] 'to h :an_ Zl'ﬁas%rﬂéhlxpﬁBfF@wb%%dﬁfmea@élﬁp&ﬂagﬂd é‘%ﬁ?fi BffeEn ﬁéar?c‘:ecw@éep't or |
ant agoni i ngﬁg)o;l R XN R syﬂ(ﬁ&:‘np,%ﬁurﬁl%@rv@%%@%ﬂ‘)lis%orﬁraﬁ@%rﬁ

n.
Accor di ther aspect of the invention there I's prowkg'ed a conpound
of For mCampounds déthe mednhen giaghébdreased wrimpxevepivelation in a domestic animal.

6-(4-{442-(4- tyl in-1- ) )
O hos harScort By A0 Trveation roes 9 GREPAY S TR BEE 088 8 2. 41111 az

ol of 4, 3-afSlR¥hiislRal nBroREn-ReRPRE ARGEHIcU €BhdYioRGLLREARIbEOOIBY knihAEQEH as | N
conbi nation with an LHRH 20agoni st. A suitable LHRH agonist is, for

exanpl e, myoseneddof sutheigntoerd winclo corbprases eflinmisteingiosaldsnenal anrpfeciayan

) Conbsi naa{[niloorlll't' o% 2 cé‘lnsled nidtof ithse I!’o(%rnbfa gl?((:l)%‘r Shé)r(r)ﬁj E: ac%llt Qé 2 {agfeesraﬁ tﬁe?e f, a

si mul’t aneous, separpa(fue or sequentiaf’ ad it Y et on 2rRA6e aspec(%’osf t he

i nvent i afefine@hbremdtioan” refers to simultaneous adm nistration. In another
aspect of the invention "conbinatjon" refers to separate adnministration. In
a further aspteording torelurthgapprethorresendryenien shtcsteths weob camperrt i al

SO S S PO A SO0 U SRR R M [,
t he benehamifadturefof e eiicddfantehefor dndtrsaahemaf aky o df thg afoderaciftiontdher aspect of
ERe Y o e captor assobiaftd codiignd 2 Rceut cal
According to another aspect of the present invention there is provided a compound
of the Formula (I), or a pharmaceutically acceptable salt or pro-drug thereof, as defined
hereinbefore for use in the treatment of any one of the aforementioned androgen-receptor
associated conditions.
25 According to another aspect of the present invention there is provided a compound
of the Formula (I), or a pharmaceutically acceptable salt thereof, as defined hereinbefore
for use in a method of treatment of the animal body, such as the human body, by therapy.
According to a further aspect of the invention there is provided the use of a
compound of the Formula (I), or a pharmaceutically acceptable salt or pro-drug thereof, as

30 defined hereinbefore in the manufacture of a medicament for use in the production of an

anti-androgenic effect in a warm-blooded animal such as man.



conposition which conprises a conpound of Fornula | as defined

her ei nbefore, for 30exanple

6- (4-{4- [wo(drizamet7y| pi per azi n-1-yl ) et hoxy] phenyl | pi per i #CmAGB291)y058191
(trifluoromethyl)-7,8-dihydro[1,2,4]triazol o[ 4, 3-b] pyridazine or a
pharmaceutically acceptable salt therepf, in conbination with: -57- an
andr ogen-synthesis inhibitor (for exaﬁ%ke abiraterone); an endothelin
receptor antagoni st (for exanple zibotentan (ZD4054) or atrasentan); or an

LHRH ist (for,. lin, .| L. b elin). d i
Shosoct ati on ACDHIEE BrnbEeGar Eptisastah oble dntigiieros niosd "
Accor di ngeth8d forfpdbdud iy ARECIdRIgchRQ HecBMBRI 2Hh-6186d0& dn$mB, QAhd8haA, in

phar maceuti cal conposition whi ch conprises a compound of Formula I as
def i ned meed of susbftepaament ohidxepngirscsaqmainisfeting to said animal an effective amount

- (4- | pi in- 1oyl henyl 3 piperi dinl - yi)-3-
Ceri i1 aoRorePiBFaaE B kol ooy BN PARGAS S TR RRE g ofined

phar rrac eigkdigl®dfbng. | oaccept abl e salt thereof, in conbination with: an
andr ogen-synt hesis inhibitor (for exanple ahiraterone); an endothelin

receptor ant agwrirEr “gtiondsseemsl dfcst Ho teadthereip Kpmomythe aphibition dadipadgwn or

an LHRHI%%QQﬁéﬁ L@ Re]d %égggggfgoserelin, | euprorelin or buserelin); 15and in
associ at on W th a phar mac u{rcally acceptabl e diluent or carrier for use
in the treat Metbrdifig profirthteaspactedithe innerp@n tthae isaproHBRCthe use of a According to
anot her featur f the invention there is provided the use of conmpound of
the For _rﬁﬂ@ow_@e? GeforBY2AEY ¥ PPl ackentptie s8t @&t_ hap g el

acet yl piReLAgiHrelin WoBhgalRIbe B¥hddRiaRRAE B Bsd Ak PFbﬂﬁ&tﬁdrMﬂéﬂr omet hyl ) -7, 8-
20di hydro[ 1, 2, 4] tri azol o] 4, 3-b] pyri dazi ne or a pharmaceutically acceptable
sal t t hemgede]l-nrolifcorion eéfiecton awvdarim-blepdc@naimogencls ynmhesi s i nhi bitor (for

exanpl e abiraterone); n,endot hel 1 n. recept or ant agoni,st (for .exanpl e
i botent an ( 2tssosise i BPEEERLTS! M BEt obfhe iR aB RISt P aRE ! €
goser el ifethb® ERBSRIcing @ranbURALRbIi fRYatioh R8N ABMHHANbOIR Mima, SRMIagament
for use in the treatnent of prostate cancer, in particular HRPC, in a

war m bl obefedn aeddrdlsuchsuietimant wikiah cowproed ipfigini gerammioreid daaelanefrtivhe
I nventi Oarr]ncgurlll 6Ffa Icgmg(;u%\dlo?%ge l%rﬁl%ig)&},‘ Iaga%{lar%%eutically acceptable salt thereof, as

defined hereinbefore.

According to an additional feature of this aspect of the invention there is provided a
method of treating androgen-sensitive cancers in a warm-blooded animal, such as man, in
need of such treatment which comprises administering to said animal an effective amount

20 of a compound of the 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 the
Formula (I), or a pharmaceutically acceptable salt thereof, as defined hereinbefore for use
in the treatment of androgen-sensitive cancers.

25 According to a further feature of the invention there is provided the use of a
compound of the Formula (I), or a pharmaceutically acceptable salt thereof, as defined
hereinbefore in the manufacture of a medicament for use in the treatment of androgen-
sensitive cancers.

According to an additional feature of this aspect of the invention there is provided a

30  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



Formula | as defined hereinbefore, for exanple

6- (4-{442-(4-acetyl pi perazin-1-

30ypet hoxypphewvpkizpi peri di n-1-y1)-3-(trifluoromethyl)-7p8TdByovispmi2, 4] tri
azol o[ 4, 3- b]pyridazine or a pharmaceutically acceptable salt thereof, in
conmbi nation wth an androgen-synthesig,inhibitor (for exanple
abiraterone); -58- an endothelin recé%t'or ant agoni st (for exanple

zi botentan (ZD4054) or atrasentan); or an LHRH agoni st (for
exanpl e ,goserelin, |euprorelin .buserelin). for use in the treatnent of
o oo at dEREpe n R RU TSl oPfiC DR o Uikirbioo BEa R EI e s Uch. as
man. horhBes RkRf@t 1 N an additional feature of the invention, there is

provi ded a nethod of the treatnent of prostate cancer, in particular HRPC
in a warm bl obdetisgmiavafurthsuishtuasoftha invientioneddreds peyédedtareoatpesnd ofhicch
conpris adm nj sterjng to.said ani ap .effecti ampunt . of a.conpound of
For mul 2 1o auyEh BhER LR REL ST IRt Ry By For OO0

10acet ylipitieti@dinBntl of proselid easie b Aey barpibyeny Bbtndie)ddistdnt(prddidtt baicenet hyl ) - 7,
8- dihydro[1, 2,4]triazolo[4, 3-b] pyri dazine or a pharmaceutically acceptable
salt thereof AGeRTdHRE™I H foajufhof the mvanieroers-is pravidedithe vseafgi t or (f or

I ' ' |.i ist (f
exam! & SRETELEALFomus (). ore gl BUEAANELLALRERaPkRReof I AGRRLEL, (T
agoni st Hctanbefx@nptie gasdicine nf anediraarcat fon uss inkthis ecaent of prostate Accor di ng

to a further aspect . of ¥ e present invention there is provided a kit
conpri siY°e: 1@8‘%&@15?&!‘1%3’ ¢ EeSIStant PRST @i Her ei nbef ore, for exanpl e

6- (45 {4-12- (4o istant prostat HRPC) arises when th tat
acet yl pi perazi n-1-yl et hoxy Spaheecn%/nlc?rpﬁ percu)dainrsfslv-vyﬁn) S3 P Fuor onet hyl ) - 7, 8-

20di hydropdre®sedija the hpoh@iedinderizhgent iadd zastretearsistaptistagred ¢het dissabd.y accept abl e
salt thereof,,in conbinatjon wth: andr ogep-synt hesi g i nhibitor, (for
xanpl o abi r £4PEfigs © aiagh fdiors B aseSr SLRE KB5AT Gt DT PERATHS

zi bot en?rﬁ&h&@@ﬂ@éﬁhﬁ_%y 8hé 8RB AMwing tombtiodNbdiRhdeRnt ipdplasiaexanmpl e
goserelin, leuprorelin or buserelin). According to a further aspect of

t he preguastamegadntacon(acheyedgirs) mebairesd, Birsutismdbysriichergs), andregestmpound of
Formul a |

00t v BRSSP RE pELE RS SensdeRin BERTR Rolefdi ot tamnet nyt ) - 7,
8- di hydieefal pesvétsidn, oz Oiridilskiod; l Pywainaldrdoded afindl, Boet speentih aadd of sacicept abl e
salt t h%e%?glént ivs[]hic?h gcinlipsrgseg Q(iir;[lin(ijs?esrg‘l%%o fsa?iléirgnimal an effective amount of a
compound of the Formula (I), or a pharmaceutically acceptable salt thereof, as defined
hereinbefore.
20 According to a further feature of the invention there is provided a compound of the
Formula (I), or a pharmaceutically acceptable salt thereof, as defined hereinbefore for use
in the treatment of any one of the following conditions: benign prostatic hyperplasia,
prostamegaly, acne (acne vulgaris), seborrhoea, hirsutism (hypertrichosis), androgenic
alopecia and male pattern baldness, precocious puberty, polycystic ovarian syndrome,
25 sexual perversion, or virilisation.
According to a further feature of the invention there is provided the use of a
compound of the Formula (I), or a pharmaceutically acceptable salt thereof, as defined
hereinbefore in the manufacture of a medicament for use in the treatment of any one of the
following conditions: benign prostatic hyperplasia, prostamegaly, acne (acne vulgaris),
30 seborrhoea, hirsutism (hypertrichosis), androgenic alopecia and male pattern baldness,

precocious puberty, polycystic ovarian syndrome, sexual perversion, or virilisation.

As stated above the size of the dose required for the therapeutic or prophylactic



-59- b) an androgen-synthesis inhibitor (for exanple abiraterone), an
endot helin receptor antagoni st (for exanple zibotentan (ZD4054) or

at r asent awp 20r0/@e37LHRH agoni st (for exanpl e goserelin, PeumBRBIGSNIOr
buserelin); in a second unit dosage form and c¢) container neans for

containing said first and second dosagg, forns. 5 Exanples The
invention will now be illustrated in ttie foll ow ng Exanpl es in which,
general ly: (i) tenperatures are given in degrees Celsius (C); unless

stated ot herwi se, operatigns re.carried t at roomor. ient

Cenper adtignen g prauty g pilarudtinesh ik betimEd  PrsTibatheen (i)

or gani ¢ tfOhKt @M d WRE Fouid bEAInANRIrafoH WAt Sev@RE GShé Mns sy beddLtrQftiec@Py dr ous
sodi um sul fate; evaporation of solvent was carried out using a rotary
evapor atunit dpselar the sahgeeldr pramplor ke 1 QGog/kgo prrdaablpd sthing/kegds envigsg8®mmtg) wi t h
a bath tenmpergture of 600, L) chromat ogr aphy, nmeans, fl ash

chr omat ogr aph@leocr?msﬂofl{l@sgo%g rr;nu%lﬂfil)ndelﬁélﬁélhergﬁllb Sﬁ%‘f %16 §gﬁ§ﬁh@éﬁf r%\/\/as carried
out on shémpprogeby Rivehesin additioh tb tho@hgioahd of the ifRAliSR, Bhvérdall aRgkryvas
followed by TLC and / or analytical LC-M5, and reaction times where given
are for 9rrpdigtherpy on clamgtherapyy) Sychiphpmpthernpy eayHael udaers9raeewsof ther ot on

nucl ear ARGNEL G659 (ﬁﬁ-t&MMﬁ)a}%%ﬁﬁc-t ra and/ or mass spectral data; 20(vi)
yi el ds are gi ven for 111Ustratio only and are not necessarily those which
can be qbt aioved abtipdiifargentannneapdssic deyslaapwembinapiviephtradi, angseddén e r epeat ed

if nmore material was required;. (vii en given, NVR data i.s in the form
of deltdM M@gcqlagy,ﬁaﬁbqs a&kﬁ@%ﬁ%@@%&@% Ple@i%hﬂwxgléﬁﬁ%mper mllion
(pp r iv.e: t i i ; rd,

My T &adld mmo&(},ct&ﬁz}l% i hﬁaé,wcgg@ﬁ kSR _rﬁe‘i{)lﬁé}?ﬂ, @h@;ﬂ%uégﬁ%%t@qﬁ

determned at 4 ng perdeuterio di me sul T oxi O d6) as

sol vent tambasdsmulched wtsmoumas)cattmastatiohieesf(Girleaanply geblortavnaanbagifblaice been
used: s, singlet; d, doublet; t, triplet; quartet: m | tiplet; bs,

br oad <5 Bt MErppHmiER AR Sivasgidl Sdidinfidfib S Bkt ' s uni ts
and symMgkssiRl Labis®@ide, akd KX drb%ﬁﬁfe pPafiniRotrMR)bRNEs Manfhid ahtMER1@ener at ed
on an LC-M5 system where ‘t%e 0 HPLC conponent _corrpd{ﬁ sed 'g‘eneraliﬁy_ ei t her
an Agi | dike agitiomycinablepmy@in] daxetdi¢HT, (aRIQDYEN.XPISpicay idgswamn, mitomyciHP 1100
punp_ an i ode Arr.a iLth CTC. aut gsanpl er and. was. ryn_on_a, Phe nex

o H " CgleBf EortY B Y T R Rl e S i st e RCRRRR" .

aci di ¢ elit@iting,Vorbl@xiaopliedesiieiang venodeBiat and taeidseies tdkot atbxovateaind/
acetonitrile with 5% of a 1% formc acid in 50:50 water:acetonitrile (v/v)
i xt ur e)PolQkingsg drhabiggry)e prd fopeisomgLRsHINBIbIIQES (e eragpkginprdopylgiernplike 9504

vt er | AGEAORIE MR GUAe A08dh 380 ARTRNICE aceton L1 e

m xture); t component conprise ' Waters ZQ mass 5
spect r on@) ercysssatioiapentoveth adandEtrogens dfoe craaple tangdafenChulanatgr ans f or

El ect rospray. . ( ESI ositive .and negativ a Peak | ntensi nd UV Tot al
Absot’pt i BFF Grialoo Pl _ %ﬁ@nggéf?ﬁyf%aseig@iﬁ%w%ar CHREGEOSE 2
are gi vVeior &%ﬁfeaédsé’relifi%&bébx%ﬁﬁ Al Fﬁ&rélﬂl‘}’,‘ ﬁ%&t&g@ﬁs @?J M%%hf‘[&%@gé%fr@l_ reported

and unl ess otherw se stated the value quoted isthe for positive ion
node andacgieteh))aromatasaiabdt towsd foramamphiers ahastiexalepletrezde,5otazol.éd i o t he HPLC
conponent of th sil Cl8 colu 150mm x

%L%NB s per.fornmed on fa Kr o

4. 6mm FEemgytany), i %&Pﬁ§5 e RUasCSYF il apd ANERGTN- YNBSS | uting with
an appr i i i | fered with
SapD ARAbbSE SEHEOHAs TR 13BN RO F BIFHRIALL LA AR AR, T 7 20 M D e

i oni sat i abiralckshe(;El ect rospray |oni sati on) and APClI (Atnospheric Pressure

e col 4 e Q00 o d R V0L S35 S RLES, RANET MRS SRS 5 0

methylenedioxyanilino)-7-[2-(4-methylpiperazin-1-yl)ethoxy]-5-tetrahydropyran-4-
yloxyquinazoline (AZD0530; International Patent Application WO 01/94341), N-(2-
chloro-6-methylphenyl)-2-{6-[4-(2-hydroxyethyl)piperazin-1-yl]-2-methylpyrimidin-4-

30 ylamino}thiazole-5-carboxamide (dasatinib, BMS-354825; J. Med. Chem., 2004, 47, 6658-
6661) and bosutinib (SKI-606), and metalloproteinase inhibitors like marimastat, inhibitors

of urokinase plasminogen activator receptor function or antibodies to Heparanase];



and/ or sul fur atom have not been resolved; (xi) any mcrowave reactions
were carried out in either a Biotage Optim zer EXP, or a CEM Expl orer

m cr owavewo 2010/09¢ili ) preparative high performance |i quipdTaB20mets0m91 aphy
(HPLC) was perfornmed on a 20G I son instrunent using the foll ow ng
conditions:- Columm C18 reversed-phase LFI lica, for exanple, Waters
Abridge', 5 ilmsilica, 19 x 100 mm ? 30 x 100 mm using decreasingly
pol ar sol vent m xtures as el uent (decreasing ratio of Solvent A to Sol vent

B) Sol ver ter Wt % a . hydrox de 25Sql.vent B: Acetonitrile

o r ) Jaio ofiogh bR ah TR aadr ot AR bRoeltde SR each

conpoundictof@itfoalel ¥nd prk thddtdrited flﬁ!taﬁtﬂy&i‘{&' (@S BmpRafte MA-efbB2l 1) Strong

cati on exchange (SCX) chronatogra Nt performed on pre-packed 30
gt:a@g

cartri dg@l@b()dbotra@eaumbéHetcsm&ﬁt‘E t Bpmtlbgdtt pamiumuawibd thsasterbB1

dge Sor b h b
e uent - (RS ETRa Sepcir) RRE i RaRE oo SRR ot oy “oter

diff rsactan@tao@@@@lwasea&fy@t&ateeanm&féaMWréwrtt i@l crydarmlatdlaly, L0ES, oforst al | i ne
material_ on a Bruker si n%I e silicon crystal (SSC) wafer nount and spr eadi ng

out the Xanplk2hserhankihitorsiatspdrclugle raske lanase srhibiters.dposwsine whitders The
sanpl e Vtﬁ%t;égitgerﬁﬁl g% ftfagtd#r%ﬁﬁg((ﬁ%x QE%PQ% nldfmgl%\éﬁle%%@é l@%ﬁgr§| e

statistics Irr rays generate copper
f ocus t whoeh aper at ed at 40kV and 40nA with a wavel ength of 1.5406 angstrons.

The col | jnated X-r urce was thro gh an automati c vari abl e
di ver gen(tégfl “shiopo-efuomphend-Zrechie gé? oA REPSEY gAY ed-aeriienr ough a
S. 89pm %@Eﬁt’ﬁﬁﬁ%ﬁ[%@b'ﬁ 6?@@13351%%@{1126 ‘?‘% 81t Slykthox jaguﬁ%mt & WRge exposed

for 0.03%seconds per |ncrerrent cont ous scan node) over
the r ang(erldtndb,gﬁ%b%74)@n46 amgjara@ls-lv@-Zhlbhetﬁraﬂuomghheylaqt(ﬁet a node. The

t d, 36 st . i d with
" Post CibiPBelorsay havdR i ds Of 0 RompBa G e ke KRVEROGRS by

nmeans ofasaafaghlb) Qﬁhibﬁb@&f@&%éﬁtoéﬁ@ Ykt sth @bt fatﬁu fihdiiongomhé thshlid f ract +
sof tware. For Exanples 5. : the X-ray er diffraction spectra

wer e detgsewiniaetob{anbi mhlbﬂg)raOE@mﬂaéelgtdqrwed grthafaqtmrf@mmlmsech & on a
Panal yt I1%1%t1ni%tand olr% %S)tn%%)?ﬁ_\\/ﬂ\ﬁgjﬂ 1nh1b1t o0 %er%nae% <o 85 Sa%eés qg‘rt ex]arzn le

revotutlons ve cou I'CS ifradiated with

X-rays Mﬁ{ﬁ‘ts%@haDMganlﬁBi}@cﬂ@l’sudmgmfnbm tﬁaﬁﬁu@sé imlﬁﬂnt@ﬁ#f(ﬂte&dmﬁle séitdhipnd 30mMA
with a wavel en%th of gftro rays fromthe source were

passed tBUGH800); tmlf%raﬂp @dﬂﬁ 7)&pd tonaﬁﬁmM@@Hﬁé3?cﬁ));é¢fg@mé okeslk | and 2
anti - Scastt Iﬁhlﬂ? th%ugﬁhﬁﬁ%ﬁﬁ/oﬂ?ﬁﬁc]%ﬂ?segect & Hngtgod A)'?% Sr 53%%%@9&3%3 'pi% S af ter

the X-ra rough a soller s and 8 mm
secondarlgna&anmhﬂsmas tR3 lﬁhast: inhiieors,ar§H- éaR\Mams adibritds, |IGFtré®pr(m|0@eulﬁl degr ees

to 40 degrees heta.in t tatheta ) hst S|zeo deg
2-t h¥t a HSErawinacigpddnaye 1%@&“% 2pre Knges nbtbdoRd &%ZBé time was

6 m nut %%3%?0@}39@0 N8k, RICS, W@SCWSQQW)@@QSWNEB@X§9@9 fndert data

col l ector and anal ysed using X Pert H gh Score software. 25The %relative
i nt ensi tdyekn dépentent romiss nﬂanlatomsmeg @b Cﬁ@ aml/arBDK4 Intbbit@w. Table 1 %
Rel ati Ve( 5 nta%tlanglggemc agents such as those which inhibit the effects of vascular endothelial
growth factor, [for example the anti-vascular endothelial cell growth factor antibody
25 bevacizumab (Avastin™) and for example, a VEGF receptor tyrosine kinase inhibitor such
as vandetanib (ZD6474), vatalanib (PTK787), sunitinib (SU11248), axitinib (AG-013736),
pazopanib (GW 786034) and 4-(4-fluoro-2-methylindol-5-yloxy)-6-methoxy-7-(3-
pyrrolidin-1-ylpropoxy)quinazoline (AZD2171; Example 240 within WO 00/47212),
compounds such as those disclosed in International Patent Applications W097/22596, WO
30 97/30035, WO 97/32856 and WO 98/13354 and compounds that work by other

mechanisms (for example linomide, inhibitors of integrin oov3 function and angiostatin)];



Definition 25 - 100 vs (very strong) 10 - 25 s (strong) 3 - 10 m (nedium 1
- 3w (weak) * The relative intensities are derived fromdiffractograns
measur ed wot2hiofdoxzmd slits -62- Analytical Instrunent: Bcwas20D050191

Panal ytical. (xv) Differential Scanning Calorinetry (DSC) was perforned
using a TA Instrunments QLO000 DSC. Typi_fsqlly | ess than 5ng of materi al
contained in a standard alum niumpan fitted with a |id was heated over the
tenperature range 25C to 325C at a constant heating 5 rate of 10C per

m nute. A purge.gas using nitrogen used.- flow rate 100.per m nute. For
Bcanp! e 5 & i Gmigus e NG CRRrHER AL A TERY cREPPUHBALETBOUD and 4
pur ge gagtdmdioRAGtdnk AWpliddtRnO WA 99 166 W 0040829, WY H0/41dm®, f ol | owi ng
abbrevi ati ons have been used herein, where necessary:- DCMi chl or onmet hane

10 DI ADAWVIOs@IP LA WA2 8810443 bandy WAL @/08HBAN, N- di i sopr opyl et hyl ami ne

(vil) an endothelin receptor antagonist, for example zibotentan (ZD4054) or atrasentan;
s (viil) antisense therapies, for example those which are directed to the targets listed above,
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
10 a bacterial nitroreductase enzyme and approaches to increase patient tolerance to
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,
15 approaches to decrease T-cell anergy, approaches using transfected immune cells such as
cytokine-transfected dendritic cells, approaches using cytokine-transfected tumour cell
lines and approaches using anti-idiotypic antibodies.
According to this aspect of the invention there is provided a combination suitable for
use in the treatment of prostate cancer, in particular HRPC, comprising a compound of
20 Formula I as defined hereinbefore, for example 6-(4-{4-[2-(4-acetylpiperazin-1-
yl)ethoxy]phenyl} piperidin-1-yl)-3-(trifluoromethyl)-7,8-dihydro[ 1,2,4]triazolo[4,3-
b]pyridazine or a pharmaceutically acceptable salt thereof, and:
- an androgen-synthesis inhibitor (for example abiraterone);
- an endothelin receptor antagonist (for example zibotentan (ZD4054) or
25 atrasentan); or
- an LHRH agonist (for example goserelin, leuprorelin or buserelin).
Therefore in a further aspect of the invention there is provided a compound of
Formula I as defined hereinbefore, for example 6-(4-{4-[2-(4-acetylpiperazin-1-
yl)ethoxy]phenyl} piperidin-1-yl)-3-(trifluoromethyl)-7,8-dihydro[ 1,2,4]triazolo[4,3-
30 b]pyridazine or a pharmaceutically acceptable salt thereof, in combination with:

- an androgen-synthesis inhibitor (for example abiraterone);



DMVAN, N- di net hyl acet am de DVFN, N-di net hyl f or mam de DMPDess-Martin

periodi nane (1,1, 1-triacetoxy-1,1-di hydro-1, 2-benzi odoxol - 153(1H) - one)
DVBQdi mretwol2e10/qebsrxi de Et OAcet hyl acet at e Et OHet hanol  PCT/GB2010/050191

HATUWO- ( 7- azabenzotri azol -1-y1)-N, N, N , N -t etranet hyl uroni um

20Hexaf | uor ophosphat e HPLChi gh per f or n?(?ce | i qui d chromat ogr aphy

MeOHmet hanol MIBEmet hyl tertiarybutyl her RTroom tenperature 25 SCXstrong
cation exchange TFAtrifluoroacetic acid THFtetrahydrofuran -63- Exanple 1
Preparation of

6- 1- 4- ( 4- f | uor oBRAIARSIBFEEPIor aptagenisiyfor oxamplr A bERtEY BR4034) Ofi hxdr o

1-1,2,41triazol g@ygehgﬁ)zlope CF3 5 (Polystyryl nmethyl)trimethyl anmoni um
cyanoborohydrl de (4.1 mml/g 125 ng, 0.510 mmpl) was added to

6- (pi perazi n-1 - y1LHRH @gomstlﬁfﬂr@mwiygpse‘rel& dgupyateln prubwer]ink.i azol o[ 4, 3-

b] pyri dazi ne (100 ) d qu obenz d 0. 510
nmol ) in 10%‘§ic8fqnqgtoafdm i ﬁ@ﬁ/?t(of?lﬁe 3‘ntLPH efrg ?Vlﬁ &%1 §1Pé$1én s stirred
at anbi efirmuMerdatidéEhdroinbdOrd) Goifexampleen(4- e [1- ezsadmrl@@el\a@ﬁ by filtration
and the sol vents evaporated. io The crude Bﬁ oduct was purlfled by

pr epar aty )ﬁéhqﬁ‘lplﬂbe{lm@?fédlﬂér}’léiée(mﬂﬂ‘éﬁo@i‘éy B-ddydiah! .2 giltiezedpi4; 3:a 19 mm
e i ot
desi r ed androgen-synthesis inhibitor. A suitable androgen-synthesis inhibitor is, for example,
abiraterone
10 According to a further aspect of the invention there is provided a compound of
Formula I as defined hereinbefore, for example 6-(4-{4-[2-(4-acetylpiperazin-1-
yl)ethoxy]phenyl} piperidin-1-yl)-3-(trifluoromethyl)-7,8-dihydro[ 1,2,4]triazolo[4,3-
b]pyridazine or a pharmaceutically acceptable salt thereof, in combination with an
endothelin receptor antagonist. A suitable endothelin receptor antagonist is, for example,
15 zibotentan (ZD4054) or atrasentan.
According to a further aspect of the invention there is provided a compound of
Formula I as defined hereinbefore, for example 6-(4-{4-[2-(4-acetylpiperazin-1-
yl)ethoxy]phenyl} piperidin-1-yl)-3-(trifluoromethyl)-7,8-dihydro[ 1,2,4]triazolo[4,3-
b]pyridazine or a pharmaceutically acceptable salt thereof, in combination with an LHRH
20 agonist. A suitable LHRH agonist is, 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 simultanecous administration. In another aspect of the invention
“combination” refers to separate administration. In a further aspect of the invention
25 “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 a pharmaceutical
composition which comprises a compound of Formula I as defined hereinbefore, for
30 example 6-(4-{4-[2-(4-acetylpiperazin-1-yl)ethoxy|phenyl}piperidin-1-yl)-3-
(trifluoromethyl)-7,8-dihydro[ 1,2,4]triazolo[4,3-b]pyridazine or a pharmaceutically

acceptable salt thereof, in combination with:



conmpound were evaporated to dryness to give

644- (4-fl uorobenzyl) pi perazi n-1-yl1] - 3-

(trifluorwoebtwio)371, 8-di hydro[ 1, 2,4]tri azol of 4, 3- b] pyri ¢#azigB0(08601%y, 61%
as a solid. 151H NWR (399.9 MHz, DMSO-d6) 6 2.44 (4H, m, 2.88 (2H, t),
3.13 (2H, t), 3.52 (6H, mM, 7.16 (2H, §9 7.36 (2H, m; mz = 383 [ MtH] +.
The

6- pi perazin-1-y1-3-(trifluoronethyl)-7,8-dihydro[1,2,4]triazol o[ 4, 3-b] pyrid

azine used as start rial r.epar ed a foIIo 20Pr epar ati on of
ARl LY Lo B G b R RS e
yl ] pi perazi ne- 13 @ﬁdlﬁ?féﬂn@%@epﬁ)r%&tgkiﬁ@t ((f(f)r etxﬁﬁlbtebﬂlf)dﬂ:ntan (ZD4054) or

pi perazi ne-|-carboxylate (8.29 g, and et hanol (90 nL) was added
to a mxture of aDsPEAN}Qr 16 ni, 52 6 mml) and

6ch|or03(tr|fl t hyl.) 1.24 obt ai ned as
described in ana#%]ﬁ%l()%t(?f%ﬁ?plfgéfeﬁ ;%’%’5‘3 H}S usfrﬁ Bj id .4 mol)
in etshanol (90 adspeibtien Witk taphernid@sutiedly @dcptablOifear oddartaur s and then
allowed to cool to ambient tenperature to give a prem(Eltate. The

preci pi tat e wageosbng i Buthsyaspretiaf #hq igrentinadhrsa iswreridethp Phagnasewigabl  and

then w td?) L b V\ﬁ]h(gﬁ (%Hﬂ?p%ggya? Peﬂﬂl(d%f[pg?@gﬁflf g g:gfﬁe%rﬁertgﬂﬁéﬂ)re, for

4-[3-(tri ororre azol o

b] pyri daziampte-6+(4-p4 pb(zamdﬂﬂpipemarnbbymbtﬂabm](oﬁ&yﬂi}@qg:nd%1@%3as a white solid
t hat was Wd Wi H.NMR (300. 132 DMVSO-d6) d

ut furth purificati :
1.43 (s, OrO@etthﬂpﬁ dﬁuym‘f@é%ﬂe%ﬁlom gﬁ?’ﬂé@ﬂl@f‘dor permacopticdlly 1H); niz =
373 (MR)eceptafre %%@%ebpnn Q(Emﬁﬁﬁﬁorp\m
443-(trifluoronethyl) 8-di hydro[ 1,2, 4] triazol o[ 4, 3-
b] pyri dazi n- 6- yhj pn(begwsymdxemsalairlbmxy(ﬁmeaamp%albahﬂeadlemm on carbon (0.563 g,

0.53 mmol ) and tert rlflu =

(13, 41011 azot of et AR a P boeph GRANARO 1. 07 o, 5. 20
mml) were stirpeshehfanPH (30 L) under an at nosphere of hydrogen at

at nospheric tenperature i oand pressure for 3 days. The catal yst was renoved

by filtration aneLiHd] sginisfos cearaplogasesdin, Tivgrarelst etasesslink re- di ssol ved
in MeOH 0 nL | adi um on..car bon was added and
e wcdn fisbeiatidn REh'tatS ER A8 Ret b1t fon Do liied uliTR RS B0

pr essur ardatthérdt of prptadd @ncenitefasiiQarviARPODt ai ned. The catal yst was renoved
by filtration, washed with MeOH t hen DCM MeOH and the sol vent was
15evapor at ed @onadmg)pcuaqoél}eg fqglg{ry pf the invention there 1s provided the use of a

4-(3-(tr t £ 2zl

b] pyri dadOMrP%gﬁ&)p?ﬁ]Bﬁ%Q?ﬁggf car %GLG]I %’ifé[]e(flr " ]%[(]59(O§ 4 [52 (51 solid. 1H NMR
(399 9 Mdzt;ylljmﬁé}ml-ﬁ}ylﬁetﬁox&@l(eﬁﬁ}p@):rldﬁa ]8511){32att1ﬂ1ﬁc)rorn3th®5 12H t), 3 35 (4H,

6- io. f?er gdz\gxd?aLl%zﬂém(ZpHH &Pﬁm&%@?ﬂw 1f a?harn&%%ﬁv?ﬁ% %'1190%130 torselithareqfains.
20b] pyr i dadifkion with

- an androgen-synthesis inhibitor (for example abiraterone);

- an endothelin receptor antagonist (for example zibotentan (ZD4054) or
atrasentan); or
25 - an LHRH agonist (for example goserelin, leuprorelin or buserelin);
in the manufacture of a medicament for use in the treatment of prostate cancer, in
particular HRPC, in a warm-blooded animal, such as man.
According to another feature of the invention there is provided a compound of the
Formula I as defined hereinbefore, for example 6-(4-{4-[2-(4-acetylpiperazin-1-
30 yDethoxy]phenyl}piperidin-1-yl)-3-(trifluoromethyl)-7,8-dihydro[1,2,4]triazolo[4,3-
b]pyridazine or a pharmaceutically acceptable salt thereof, in combination with

- an androgen-synthesis inhibitor (for example abiraterone);



TFA (5 nL) was added to tert-butyl
4-[3-(trifluoronethyl)-7,8-dihydro[1,2,4]triazol o[ 4, 3-

b] pyri dazavo-26tmdoryiit per azi ne- 1- car boxyl ate (1.88 g, 5.02pommEB20iomsDGW (5 i)
The resulting solution was stirred at anbient tenperature for 30 m nutes
then added to a SCX colum. The desi r(_agjg_pr oduct was eluted fromthe colum
using 2M anmmoni a i n net hanol 25and the 'sol vents were evaporated to dryness
to give 6-(piperazin-1-yl)-3-(trifluoronethyl)-

7,8-di hydro-[1,2,4]triazol o] 4, 3- ridazine (1..360 0 s a solid. 1H
R (306 0 W et e o s iplorabanth (D585 (on oy
3.13 (2H, m, 3a14§,seﬁﬁhb- of); mz = 275 [ MtH +. Exanple 2 30Preparation of
644- (1H i ndol- 3- x1) - 5, 6- di hydropyri di n- 1(2H) - x11- 3- (tri f | uor omet hx1) -

7, 8- di hydr o- 1- 1 a2 LARH pgonast §fos c3arnplp gosadelii, heuprorelsor budeteliski um hydr oxi de

(156 ny,. 2. 79 | )..was ded . to 1-[3-(trifl thyl)-7. 8- .

i hyar o e TSR A DR S i B 1 IREET P s dimal, o, 70
nmol )s angcA bl mdel e (90 ng, 0.77 mol) in MeOH (3 nmL) The resulting m xture
was stirred at 65C for 5 20 hours. The reaction m xture was evaporated to

dryness t hen Hissiferedn aniafditional dpatvis@f thpiavunioantheisipiaviledmethedos ni)
di | uted W &Qatﬂﬁh@(?f éfragat@cgmc%p,qn Eéglégi\%l} ﬁﬁ&\@ @xPa %@%lb%&%l%& g‘%i%gaﬁ,ﬁstlifh ;50 n1_) The

conbi nedt organi c yers Wwer e 'wa sat ur at rine dried
over MjSh, i hé¢ddesfadclamchtavapotial ecnpascabllmirdsteringd®e spidadhitadl. ankfitecivaide

product was purified by flash silica.chromatography, elutio radient O to
59% NBOH ATFPUTHO mmnnéwaewlaﬁgsaéﬁ@ﬁév RrEciof bx R 6d4- Eo 2 or d
644- (1Hj = 35y 1 )= - e 1 N2 (e vy

di hyg) ot 6 gcik%%i%%ﬁ)y-ﬁ@%qxﬂlﬁe??/lf} DS n Hr oramRt VS 11, 2, 41t ri azol of 4,
3- b] pyr i diadrold .3, 410 7azotp[ 4,40 |pfrideging os alphakmatbhthduRy (8@9ablaMalt thdddMBONd6) 6

2.66 (2H, 3.00 (2H t), 3.18 (2H, t), 3.77 (2H 1), 4.25 (2H m, 6.23
(1H, Er),co?l.r%%a“(’ﬁlll?{“"r(r), 7.)13 (1H, E’r) 7.110 (1H, fj), 728 (1H, fj), 7.m87

15(1H, d), 11 23p bdddogsn)-synticgis TndBiford (MrkdkdmpiEN®iraterone); _ _ _
1-[3-(trifluoroneth IE-?, 8-di hydro-[1, 2,4]triazol of 4, 3- bl%ﬁl” dazin-6-yl]pip
eri di n-4- one useednépthadmngeedpiyy antagenist(fongxempreamboterfan ZDPHIMons : -
Prepasraftion of atrasentan): or _ _ _ _ o

143-tt rifluor on‘ett?hyflt) )[f 2,4]triazol o 4, 3-b] pyri dazi n-6-yl ] pi peridi n-4-
2001 4- Hydr oxyphp&HRH Bgorlist @09 txgnpld @éscddlin)m@ipyordtas odlsligdetlihp
6-chloro-3-(trifl uorome%;g%l )- [1,2,4]triazol o[ 4, 3-b] pyri dazine (20 g, 89.87
mmol ) and DI PEsording ioga fyrthen apeg®f thiptrpsank inmatiquibercrs provied addtul t i ng

solutio . Stir r i i XE UK €4 WaS,
cvapor at ST oEthy BEPGRLL& SRR CRATTD SAnHlEHATER ca 25
chr omat age@fitiperazgh-utylpthaxydhicentt) pipetidindSl4y VSOt iflworbaMhyBur.®- fractions were
e B Yook 15 9% PR Bl L Skl ot
(trifluqeeimEtdmehwilnl, 2, 4] triazol o[ 4, 3-b] pyri dazi n-6-yl ] pi peri di n-4-ol
(22.64 g, 88% as a solid.

- an androgen-synthesis inhibitor (for example abiraterone);

- an endothelin receptor antagonist (for example zibotentan (ZD4054) or

atrasentan); or

25 - an LHRH agonist (for example goserelin, leuprorelin or buserelin).

According to a further aspect of the present invention there is provided a kit
comprising:
a) a compound of Formula I as defined hereinbefore, for example 6-(4-{4-[2-(4-
30 acetylpiperazin-1-yl)ethoxy]phenyl}piperidin-1-yl)-3-(trifluoromethyl)-7,8-
dihydro[1,2,4]triazolo[4,3-b]pyridazine or a pharmaceutically acceptable salt thereof, in a

first unit dosage form;



1H NWR (399.9 Mz, DMSO-d6) 6 1.46 (2H, m, 1.85 (2H, m, 3.32 (2H, m,
3.78 (1H, m, 3.96 (2H, m, 4.78 (1H d), 7.61 (1H d), 8.22 (1H d); mz =
288 [ MrH WO 26Rvmmpsm at i on of PCT/GB2010/050191
143-(trifluoronethyl)-7,8-di hydro-[1, 2,4]triazol o[ 4, 3- b] pyri dazi n- 6-

yl ] pi peri di n-4- ol 59,
1-[3-(Trifluoronethyl)-[1,2,4]triazol o4, 3-b] pyri dazi n-6-yl ] pi peridi n-4-ol
(5 g, 17.41 mmol) and 5% pal | adi um on carbon (50% wet, 0.963 g, 0.23 nmol)
in MeOH e stirr

50 . t h f t 5D d
50C Tor Banraieett Rt b EREA e bl TRRRIS. & er e RERREReB0s Dar T ads um
on_car bomtdgel% gfpslt exafhpREAb&tent@n £2DAVAY) br u\@a%eaqﬂf& AR e gBh Xt cg&ﬁ was

or y

stirred at 50C a further 16 hours. The catal yst was renove
filtratieamaledosershedewirotelived booNin irtascesnd upifedosegodenmsanger e evapor at ed
to give ) container means, for,contajnin aigfrt d onddé) e f . . .

143-(tr i 7 uoroﬁe{nﬁylfs) N B | 1n§c§’r - f T o Z?f? rra Sef%[ e b] pyri dazi n- 6-

yl ] pisperiEghimpis ol (4.93 g, 9899 as a solid. 151H NWR (399.9 MHz, DVBO d6) 6
1.41 (2H, % 1.79 (2H, m, 2.89 (2H, t), 3.13 (2H, t), 3.21 (2H, m, 3.75
(1H, m, 3. 84Thedpyeniipn will'ppw berllugyatedin zhefoplowyifavirgmplestingueat i on of
143-(tr iéeh&%hgnet hyl)-7,8-di hydro-[1, 2,4]triazol o[ 4, 3- b] pyri dazi n- 6-

yl ] pi per -4-one 1,1, 1-Triacetoxy-1, 1-di hydro- 1, 2- benzi odoxol- 3(1H) - one
(3.52 g,(i)8cRdPcmatnts)arpvpscaddéckrBt@lsius (°C); unless stated otherwise, operations were

1-[3-(trifluoronmethyl)-7,8-dihydro-[1,2, 4]triazolo[4, 3-b] pyridazin-6-yl]pip
eri di n- £agicdat gt po .r@inthltﬁr%{an%%vﬁ@é@], ﬁtLa)temerangm ﬁé%@?ﬁé&i on was
stiryped gabcanbi ent tenperature for 90 m nutes. The reaction mxture was
diluted with DCM (300 nL) and washed with 2M NaOH (2 x 200 nlL) The organic
| ayer wd#) drgaed solugiondviyS@4]rietioveeandg dimnd megagsoumatseldate or afhfydrals sodide
product. The crude .product was purified by flash silica 25 chromatography,
Bl ut | on yla: EvpoBh O ok mioms P tent i 1T e P E HitRhr ad Lo
dryness gressic(80d td 00t Fakédld qr%@o%ﬁl%ywﬁh divhndeRpbrhiude 81 & ioaelol 4, 3-

b] pyridazi n-6-yl ] pi peridin-4-one (0.640 g, 32% as a solid. 1H NWR (399.9
MHz, DVS@)dbyongatography miepnsfjash 2hiomagamepphy)on lichael; 2hin leyer cBrogwitqgasphyn) ; i z

6- 5?1185( Ty ig’%?fy'?i‘e?g)?’fpé% ?%Hfang‘%}fi{sg 3t 7t Puor orret hyl)-7, 8- dihydro
11, 2, 41t(iv)az gbierdl4thd cblirs@Bf tedetzdnl vas obwed by, NLOMNY Nor araGHidal LC-MS,
and reaction times where given are for illustration only.
(v) final products had satisfactory proton nuclear magnetic resonance (NMR) spectra
and/or mass spectral data;

20 (vi) yields are given for illustration only and are not necessarily those which can be
obtained by diligent process development; preparations were repeated if more material was
required;

(vil) when given, NMR data is in the form of delta values for major diagnostic protons,
given in parts per million (ppm) relative to tetramethylsilane (TMS) as an internal

25 standard, determined at 400 MHz using perdeuterio dimethyl sulfoxide (DMSO-dg) as
solvent unless otherwise indicated; the following abbreviations have been used: s, singlet;
d, doublet; t, triplet; q, quartet; m, multiplet; bs, broad singlet;

(viii) chemical symbols have their usual meanings; SI units and symbols are used;
(ix) Mass spectra (MS) and LC-MS data were generated on an LC-MS system where the

30  HPLC component comprised generally either an Agilent 1100, Waters Alliance HT (2790
& 2795) equipment or an HP1100 pump and Diode Array with CTC autosampler and was

run on a Phenomenex Gemini C18 Sum, 50 x 2 mm column (or similar) eluting with either



10% Pal | adi um on carbon (23.96 ng, 0.02 nmol) was added to

644- (1Hi ndol- 3-y1)-5, 6-

5di hydr opyoi2dion9oiy72H) - y1] - 3- (tri fl uor onet hyl ) - 7, 8- di hydroT[GR2B104)50191az0l Of 4
, 3-b] pyridazine (obtained as described in Exanple 2) (87 ng, 0.23 mmol) and
arrrmnl umformate (71.0 ng, 1.13 mol) (de'n ethanol (20 nL) The resulting

m xture was stirred at 78C for 2 hours. The reaction mxture was cooled to
roomtenperature, evaporated to dryness, then redissolved in ethyl acetate

(25 nm) a theslutlonvvasheds uenti al | Lih ter (20.10 . and
Sat ur at ctis PHE Qe e PenBros panaen Rysronts Yol wiiSovierbRaBa T 31 or eq
and evapgraatsdorfic aifl & 80:50 water:acetonitrile (v/v) mixture), or basic cluent (for example,
6-[4- (1Hi ndol-3-yl)piperidin-1-y1]-3-(trifluoromethyl)-7, 8-

di hydr o[using agradicniesitwien B- H pyratetd acetenifrdlo wothmyo 06@%1%§8@1Amn¢1da in 1H NWR

5715, (SO T35 R¢ R S GynBinert ptodSfec vt 20 by %) 7 a6

(1H, sd),spéetfiindtdidcathing 3&ckQn8Bproptiate Sdss Fdnge TCR8halddrirhstor El@ffbb}ﬁaygr 1
Preparati on of

6- 14f I14 -ESpesiiveryd prgeiva Bape Heakl Nisngporyd piYehgtrl pbysaption Ghremptopran o PEA
0! 150" Ao gR 0 0bad; e QLALaH Fute! bl AEEuB et SLRUILCBAY Rt whill

yl) pr Opaxyikp ey palr it pesh dﬂel’relboryeld]and&ﬂ(ew bﬂlbmmseambdhﬂie)vameaﬁﬂtddydtm-
[1,2,4]triazol 3" i he , 1 acetl aci.d (0.021
m., 0.3 Mﬁ%) f%aE Wﬁ%@aﬁé Ohmﬂa ivg wnm&mb?ﬁfma*% P u ng

sol ut or}hmmf édrﬁ&%@t%f%l‘f@L@%S%@@%ff@Ma%éa mésﬁ OO turhf 5 oRk if i ed by
preparative HPLC (Waters XBridge Prep C18 OBD colum, 51l1a, silica, 19 mm

di anet er4.6rhf0) 5pm) bem@bfb)ax SiBsaqugy cdbmiredsOmut y 4getray 3.6iux) dluasg ofithwat er

(cont ai ning 1% anmoni a nd MeCN as el uents. Fr ons containin the
desi r ed WPERPSAIFAIHEIUS r%@iﬁ%hl andaecioniiglg gradient lalfgqr%wﬂh ammonium acetate

6-[4-[4 I _
V1) pr opox] ey Ao el el s ulsimetts fisation (RS, oy of 1,2, 4y v

azol o[ 4 (Elecmmrpqunmnom)andz@ Oy AthsplBgic &sesaurs@hedncallbmwt?to(lﬁgg 9 I\/Hz
CDClS)

b5 4)(%‘%136581: ate(bo irw1segczo§ép0@§a‘sg q(ﬁtamlgg GB a%g%%e%cm’l}gs@fn ca{lao% 37 4g4H
g)ZH mn')z,aéla/()@%ulff%ﬁﬁrﬁhavén&%eé@%soﬁfkd 4.31 (2H, m, 6.86 (2H d), 7.11 (2H
(x1) any microwave reactions were carried out in either a Biotage Optimizer EXP, or a
CEM Explorer microwave;
(xii) preparative high performance liquid chromatography (HPLC) was performed on a
20 Gilson instrument using the following conditions:-
Column: C18 reversed-phase silica, for example, Waters ‘Xbridge’, 5 um silica, 19 x 100
mm, or 30 x 100 mm, using decreasingly polar solvent mixtures as eluent (decreasing ratio
of Solvent A to Solvent B)
Solvent A: Water with 1% ammonium hydroxide
25 Solvent B: Acetonitrile
Flow rate: 28 ml / min or 61 ml / min
Gradient: Tailored to suit each compound — generally 7-10 min in length
Wavelength: 254 nm
(xiii) Strong cation exchange (SCX) chromatography was performed on pre-packed
30 cartridges (for example, ISOLUTE SCX-2 propyl sulfonic acid-based cartridges supplied

by International Sorbent Technology), using a basic eluent (for example, 2M ammonia in

methanol);



15The starting

6-[4-[4-[3-(pi perazi n-1-yl) propoxy] phenyl ] pi peridi n-1-y1]-3-(trifluoronethy
|)- 7, 8- dwbyedromopdzi2, 4] tri azol o[ 4, 3-b] pyri dazi ne was pr eparGBERoBsHvI| ows:
Preparati on of benzyl

4-(trifluoromethyl sul fonyl oxy) -5, 6-di h%dr opyridine-1(2H)- carboxylate 20 A
sol ution of benzyl 4-oxopiperidine-1-c 1r'boxyl ate (88.57 g, 379.70 mml) in
THF (300 nL) was added dropwise to lithiumbis(trinethylsilyl)amde (1Min
THF) (418. 7.67 l,)..at. -78C, over a peri of 1 .hour under. .nitrogen.
The. r eedRb e e e R e on S Wb e eftngd Sy iruPade ¥ kP s SC 4Lt | on o
1, 1, 1- trdrfdialQhOmbkPREGY h BNE lsﬁglécgﬁlmtc@»gkai 'eééwa&ﬂ%nma%fe@aﬁgoqe (142
g, 398.68 nmmmol) in THF (600 L) was 25added dropw se over a period of 1
hour. Trbe pamplf intag thintayer evithebe gidiof peeicrscopzdtidé.ofhggunilewasspuntd4dh

allowed to rmto ro tenperature.and . st.irred.for .16 & . The reaction
o tur e Lt A ol SR E e RS Rl B ikl SO IRE Bis 1 o e

t he or gafnératcdtgra sppeMidafEtic odub td dyaftd a3 @0k Wlahd TomAS@ItN @RiaveREgth
evaporated, then the residue was re-dissolved in diethyl ether (1500 ni)

and t he &fdI- 300 sR2YEesHe dThRi coHinppied X-13p spwoe Wit pastebtheougirfinaufanaic was dri ed
fidl - vl
o (i P ratabldaat: SCFURPY Bl B R g throueh g S50 154

g, 819% msis@nmcoillt.and 69-55hih NMBRCHBER, ThiisampOVER-SlB)scd fa: 0183 fbdsher 3. 62
I(3r2 2 ’palma»’[q.@(ﬁ% § gégﬁ% gr]\:{c’rerr?én]f ?co(r1t211|;|1’10uss)s’ca1? r'n(())ge)(o]\')gf th@réngz:ﬁ?’c?eggf?e';’to 23 degrees

4- (47,hy dr_gxynhendicd, Sold Mygl ﬁﬂﬂﬁlg(#fnﬁﬁw%( PRI R RE&hdz. FREI UM
carbonate (96 g, 909.79 muvl) was added to benzyl 4-

(trifl ucngmendny hsskiopyddoxis) a Bositidi bynditop yleicdion BLyir(e¥4)- €anbokardatata ( 123. 1

g, 303.26 I nd 4- hydr h I ' i 46. 0 . 333. 59. ) in a
T xtur e <Pl sRaf st e LAt BF6 (b0 st sndiintiin PR vas
bubbl ed gfisard)i Hor ®38MpleRrs. 51 319, Ak RSral PBWder diffraction spectra were determined

1, 1' - bi s(di phenyl phOSE)él(l) no) f errocenedi chl oropal | adi un(11) (5.49 g, 7.58 10
mol ) wehy mdadmgardmpheoirtbaetyiseHinginatenia onad’analatied stnlgpateebholdethour, t hen
cool &d LT a0M I SIPELALYTS rTREERATL AR Mo HE e Ml St LADOM (2 L)
and washed W Wat & (a % e aq%eous vvrgsohl r?g Was P eteXi ractsd“wi th DM
(1L1), tihediatdevitoRhupegtnefagairiycscoppeelonpgine dosisttliibesaictitat @adokviang (500
m.), dried over My504, filtered and evaporated to afford crude product. The
crude prifaud vitheswinelnetieef by Gt angptrains. i Bhe Xgayy Bomdgioupieyvere Patseén

gr adi ent e {:n i X [ oCont aj.nj tAh ired

pr oduct ﬂvlvléogéﬁ gyg{%oﬁagég@qtsgﬂgr@%ggs a{%ﬁgﬁﬁ‘gerasﬁ%’ua?lg? eggt\?\nts?dﬁﬂal{ Qghé%(glr%gc,% §f iltered
and dri edttdceoralkfcoted thediziydcted X-rays after the X-rays passed through a Ni K filter, 0.04

4- (4- hydroxyi)he]r.]]f/l) -5, 6-di hydropyr.i di ne- 1(2H) - carboxyl ate (62.3 g, 66.4%
as a2solrpd soller shf, naRS mo scapnfiay antiwsette ghit: SThe sampleapps sqjpnned i therapge |

4.05 (2 e ) 7 i i ) 3 ) d) )
732 Aol sy 2 U vl kbl Wi Qe i 1 g SuEs bl

t ert - butsghn 4pt3d 9-1( qugethicthi per decyhdl phenotay jqan oipyd Wi paimres®) sceodr boxyl at e
25 DI AD (5.2 , .26.39 mmol ) was added dropwi se to benzyl . ,

4- (4- hy drst ﬂ@%@ﬁty%ﬁ@e Vs &P%P?%iﬁ%i%%tgmlf%rﬁa wﬁwd(uemg& gert21. 99
mol ), teih -RUtMLdaf3- hydroxypropyl ) pi perazine-1-carboxylate (5.91 g,
24.19 mmlg) and triphenyl phosphine (6.92 g, 26.39 nmmol) in THF (100 ni)
unders niTheolerelativh entewstidstaf thy sekudic oategarssedtin Trlgdd 1dtelawrbi ent t enperat ure
for 3 hOPJb?elThe reaction m xture was evaporated to dryness then

% Relative Intensity* Definition
25-100 vs (very strong)
10-25 s (strong)
3-10 m (medium)
1-3 w (weak)

* The relative intensities are derived from diffractograms measured with fixed slits



30 the residues were dissolved in ether (50 nL) and stirred for 10 m nutes
at anbi ent tenperature. The resulting precipitate was renoved by

filtrati owo 20t0e09837lt rate was washed with water (50 niL) aou/GEebuwveEbmd bri ne
(50 mL), then dried over My504, filtered and -70- evaporated. The residue
was di ssolved in DCM (50 nL) and the sgution was washed with 2M NaCH (50
m.), followed by saturated brine (50 ntY), then dried over MgSO™4, filtered,
evaporated and purified by flash silica chromatography, elution gradient 30

to 70% e e in h ons were evaporated to a m
whi ch mﬁ%l‘%}’éc@gfl\?gﬂmimht I@'@E? gg{zl‘iﬁg%a"rarbﬁlcﬁl Ind :tl rred ://\n Itoh 5% pal | adi glrjn on
car bon ((s;z()f/mm@ntﬂal Q&hinthg @al&%mms@m% p&fbrﬁl%a%lagﬁmx afstrimdrggen at 5

bar and 25C for 16 hours.” The catal yst” was renoved by filtration, washed
wi th MeORIl DGl yatalleress thar engobpeictekentanagiive standerd apyrogingn paThe crude

r oduct rif.ied ash silic hrorrat tion gradient O to
056 ot ARV § e Bt TSt Bederm Rt PG 2o 1o ersem e AP oauct
wer e 'Oef\a’tf%%rlﬁb@?eltlﬂnﬁll%y ng ﬁ{é:%aghylﬁ hﬁfo%elpwayhsed ﬂow rat¢ 100 per min te
4-13-[4-(piperidin-4-yl prop | piper azi ne- car% ate (4.95 g,
5699 as Fordohingles Bt mm) (Essggms wom@am&g aﬁAlﬁlﬁm@ﬁhlts Qz)ooome@p(uzgﬁz m,
181 (2H, %1.%5( f? 240 , 2.50 - 2.59 (3H m, 2.73 (2H,

, 3 189 Bitfogqy oy 1zt q lqm]rﬁemlt‘ﬁfé (2H t), 6.84 (2H, d), 7.12 (2H, d);

m z = 4Q4vi) MHotowin BBbeRAMRhE BRYcUech BELd RN Where necessary:-

4434441 (3-(trifluoromethyl)41,2,4]triazol o[ 4,3

b] pyri da2CNL 6- y| | pligdeiotticthagey| | phenoxy] propyl ] pi per azi ne- 1- car boxyl at e

DIPEA d to 6-chloro-3-(trifluoromethyl)-
[1, 2!%] tzl?ﬁléol o[ 4, %lsBﬁ’TBW a&%{%ﬁc?{i’o}fﬂﬁﬁeal ned as described in Mnatsh. Chem
1972, 1q31p@01591)N¢\2d répyld@hyddmineol ) and tert-butyl

4- [ 3-[4- peridin- yl ) phenoxy] propyl ] pi per azi ne-1| -carboxylate (3.92 g,
9.71 n‘rm‘é&/’} n DNFIYéfﬁdlm_e}hYTﬁ@et?fé@GI ting solution was stirred at 80C for 2

hours. T eact i oled to roomtenperature and evapor at ed
to dryne@gmrThe rggﬂlﬁﬁg{yg%m%n%s triturated with water, then collected
by filtr@amMPon, washes-Martih petibd¢inamnd, dr-tredetory-df f-dihgldioer, R-bbmztlydloxol-
4-[3-[4-[1-(3-

25(t 5 f 1 uor omet hyl1 X094 t ri azol of 4, 3- b] pyri dazi n- 6-yI ] pi peri di n- 4-

yl 1 phengxyigey opyl ]&m@gﬁ,ﬁgmﬂgxﬂdecar boxylate (4.67 g, 86% as a solid. 1H NWR

(399.9 MHz, CDC13) 6 1”46 s), 1.54 (2H, rr) 1.76 (2H, m, 1.99 (2H,
m, 2.08Et0A. 82 (7dt-l;1ylraﬁ;¢tat3 11 (2H m, 3.50 - 3.66 (4H m), 4.04 (2H t),
4.37 (2 QEL 2H d), 7.12 (3H m, 7. 93(1H d); mz = 590 [ M+H] +.
-71- Prsrﬁ tio ac“é?t butyl 44344-(143-(trifluoronethyl)- 7 8- di hydr o-

[ 1,2, 4] tyhgepol 0[4 G- (PlaPWchSAL 1 G- 1)-NoN peIN M thmdtt il RRgMOX Y] propyl ] pi per azi
ne- 1- car boxyl ate

20 Hexafluorophosphate
HPLC high performance liquid chromatography
MeOH methanol
MTBE methyl tertiarybutyl ether
RT room temperature
25 SCX strong cation exchange
TFA trifluoroacetic acid

THF tetrahydrofuran



10% Pal | adi um on carbon (0.859 g, 0.81 mmol) was added to tert-butyl
4-13-[4-[1-(3-

5(trifl uovormtongk37a[ 1, 2, 4] tri azol o[ 4, 3-b] pyri dazi n- 6- yl| ppirs2oiaie ¥4

yl ] phenoxy] pr opyl ] pi per azi ne-1-carboxylate (2.38 g, 4.04 nmmol) and anmoni um
formate (2.55 g, 40.36 mmol) in ethanol, (100 nL) The resulting m xture was
stirred at 78C, with further portions” ammoni um f or mat e bei ng added every
5 hours until the reaction was conplete. The reaction m xture was cooled to
roomte eraturle and the catal yst was iorenoved by filtration. The filtrate
was eva%—"e@-@&—to dryness, the resi due was re-dissolved in DCM (100 nL) and
the sol UteRRrh RS i [ )8-The sol vents
wer e evaj ri11uoromnet hyl)-7, 8-

di hydro(° il Giad b . "2|n 6- yI)p| peridin- 4y|]phenoxy]propy|]
pi per azi ne- lcarbo late (2.090 g, 88% as a solid. 151H NWR (399.9 Mz,
CDC13) 6 1.46 (9H, N), 68 (2H, m, 1.92 - 2.00 (4H, m, 2.41 (4H, rr),
2.53 (2H, N{1 2. 3H, m, 3.00 (2H, m, 3.21 (2H, t), 3.44 (4H
m, 4.01 W) 4.30 (ZH, ¥, 6.85 (2H, d), 7.11 (2H, d); mz = 592

[ MeH] +. o PNepar ation of

6444443-Xpi perazi n- 1-y1) propoxy] phenyl ] pi peri di n-1-y1] - 3-

20(trifl udT thyI) 7,8-di hydro-[1,2,4]triazol o] 4, 3-b] pyri dazine TFA (10
m.) was adde&™bo tert- butyI

L L Al RS b sl e
mol ) 1 nBEMWAQdatd ton”lﬁ)lﬁ&a%ih-tlLﬁQﬁ(H Hiok e .79l @212, ARERL BI4 3.

tenperature for 1 hour then added to an SCX co he desited product was
25 el ut é:dem(tamller(éO(bmgu@r%ilmmtg) aM hfrorbanzakichpd@d ohg, &d Otrhmoboh vent s

61 4- [ T Bisiar R PASTR ARG E oLl Siivg mgrtpiscya simsd gt gmbgent
(t8 % fl UQéﬁﬁﬁfaﬁlﬁé Iomégrowgfs?ggg ﬂlge[r%mé‘ﬂ&%&&!f%%ﬂﬁﬂ%ﬂ%tgaﬁzgy kbladth eea aaticpggg,( "
as a soli

. ». 41The gudgpprodygt wip punfigd by p@p@@tly@,HPiﬁé(Wq ééarmerpﬁyp C38 OBR 2H, ,
> 21 i, 90 W Al D RO BBl Al ol BRI 12
6- 14- 14-ide @omaiing Do patnachis)- ah}dMé(ON@Xyluﬁﬂterﬁlt’abtmn@ebmdlnmglthy Yadsid(trifluor
onet hyl ) -7, 8-di hydrol 1, 2, 41tri azol ol 4, 3- ﬁ yridazine 510% Pal | adi um on
carbon (©MPPENG VLS ogPeratsd)io a@@eésda@avet%[ﬂe(‘t uprgbenzy| )nmerazm 1-yl]-3-
?g-ez%”np:‘ uol?%!r)rrg%%yph)goaﬁeg r'ra XMIFMB% pgilaaérl?%gm ne aSOhd 25. 96
mol )s anidd iR (3 W9 I\/IHzrﬁlMSO;ILBS)SZ 44 (425 %0)62 8 )t), |3nl3e¢2H1hm);:B 5(236H, mﬁ),) at
20C. Th tin t 76C for 32 hours, regularly adding
nor e a L(?ef?;# g&?éyén%‘)éﬁ/tszél %“tﬁ\&g{i Torce the reaction to conpl etion. The
i ocool ed reaction m xture was filtered through di atomaceous earth and the
filtrate was concentrated under vacuumto give a colourless gum which was
di ssol vebhe mpiporzingl IY) 3 dindfluoken esby i Sodihydrobledi 4 Wintolalétdeb]pyrdazine ushé

| dried (Na2so4), filtered and
evapor arsa gu BN Kb BLoDB8atict “was pur i 1ed by 1 ash oii ca

chr ofpat oRyepRFMtiondfLibr U tIr A5- gmﬂlﬁrbmeﬁl%)l&{aw]mamm,mrp@rﬂ‘damtc-ons wer e

15evaporated to dryness and the resulting oll was triturated with ether to

gi ve 6- [YHjiperpaing4l-carboxylate
A mixture of tert-butyl piperazine-1-carboxylate (8.29 g, 44.5 mmol) and ethanol (90 mL)

was added to a mixture of DIPEA (9.16 mL, 52.6 mmol) and 6-chloro-3-(trifluoromethyl)-
[1,2,4]triazolo[3,4-f]pyridazine (obtained as described in Monatsh. Chem. (1972) 103(6),
25 1591-603) (9.0 g, 40.4 mmol) in ethanol (90 mL). The mixture was heated at 70°C for 11

hours and then allowed to cool to ambient temperature to give a precipitate. The
precipitate was collected by filtration, washed with chilled ethanol and then with water,

and dried under vacuum to afford tert-butyl 4-[3-(trifluoromethyl)-[1,2,4]triazolo[4,3-



acetyl pi perazin-1-yl)propoxy] phenyl ] pi peridin-1-y1l]-3-(trifluoromethyl)-7,8
- dihydro[1,2,4]triazol o[ 4, 3-b] pyridazine (9.90 g, 71.49% as a white solid.
1H NVR (3906.2010M92371CDC13) 6 1.69 (2H, m), 1.92 - 1.99 (2H1/G82010205081( 3H,
s), 2.41 - 2.47 (4H, m, 2.54 (2H, t), 2.71 - 2.80 (3H, m, 3.00 (2H, m,
3.21 (2H, t), 3.46 (2H, m, 203.62 (2 m, 4.01 (2H, t), 4.31 (2H, m,
6.86 (2H, d), 7.11 (2H, d); nmz = 534%4\7&|—|] +. The

6-[ 4-[ 443- (4- acetyl pi perazi n-1-yl ) propoxy] phenyl ] pi peridin-1-y1] - 3-

0 by RROEE s P P B 980 gt oo
4- [ 443- (Wiipr@furtil g@ﬁﬁ@dﬁen.l- y1) propoxyl phenyl | - 5, 6-

di hydrop%/ri di ne- 1( 2H) - car bg/)&/l ate DIAD (12.98 m, 65.94 mmol) was added

dr opwi sel FbWMR 13MWbli2 NéleoPNe¥Pndopd 3 @3ui.tH)s B 1§ im, dED, By02m.&ht)i hid8 (il

additio t lution_ } 4-(4-hydroxyphenyl)-5, 6-
di hydroglgﬁ)r g‘izgéa’%(@r{‘?%agg%g@lﬁe (obtai ned as described in Exanple 4.1,
pr epar atPreparitionlst kt-bae1 5B tifhdonletByl$78-dih$dS} 1 2 iriazolo[4,3-

3- (4-acetyl pi perazi ne-1-yl ) propanol (obtained as described in PCT Int.
Appl . WHbpHdednosylipipgrasine-i-cashoxplatert i on of starting materials) (9.01 g,

48. 36 X tri i [ Al i _-73- (272
) at 0Lk RaLiilh oRSEREh REREPT O bl e i TR A Bty 27 0 o
2 hour s [t 2efitrisaoiopd] 3 bHipyrdianintepipeipatrine- 1agadbaxtylats @d 7oy, 29 ghiol) wére reacti on
m xture was concentrated and the crude product was purified by silica gel
chr omat o%masﬁ%\d%éﬁﬁ%fmq%r 60 H59RRRGTEIOF Y Pé%attaaﬁeﬁp@@ﬂ%@mramre

44443- (4; | e N -

55, 01 Hy AT oDy O e B or Cal By Ak Bl P SN GoRand HE a0y g pal e

or ange aivhperhwtl. Job raiducedcorrestisnticdgn MEDHNR 0BR399 pd ladiim oDvBBoul6) 6

1.88 (2 e 98 (3H 2. 2H, t .3 H t), 2.42-2.50 (4H, ,
3385 -4<"%|9,-0]9 Frofy el a?)é?ﬂ i the ity re(%f: S%Fse,% uﬁzaﬁt’fn(%m?szdye,re .15 EZH, 3 ,
6. 06 ( lhhydSogen@t S @id 5 Bir @BGure @il éorfiplele/ddnvEdion Wk obtAr. [Tdhealysi O

Preparation of 4-[4-[3-(4-acetyl piperazin-1-yl)propoxy] phenyl] pi peridi ne
Benzyl was removed by ﬁ{tration, Washea/ with MecOH then DCN?/K/[GOH an(l the sol>\lfent was

44443- (4-acet yl.pi pgrazin-1-yl)Rpr X -] 5.4.6+di hy rijdjne-1(2H) -
car boyl B P Y R B G SR AR AIER 35, 15T b
mrol ) i rolpeadEzoPeRDbipedazthenl-garb&xytats {1.880R4 W9oara @fidat nosphere of hydrogen
at 5 bar _and 40C for 2 15 hours. The reaction mxture was filtered through
di at omacdbIMBR & IR Mida MMEOrdHY Sughd Witk K- i259-EHoPah8P (2HHS Ttnidith &y
organic apor at ryness to give crude product, which was
purifie3&%§&§F?¥E§9%eﬁggﬁ&%ﬁﬂ?bgraphy eluting with 0-10% MeOH in DCM then
10% 7M dhaepar stionn fnéphgeratint IRYEEMrifliwrgmethyl)-7,8-dihydro[1,2,4]triazolo[4,3-
4-[4-[3-(4-acetyl pi perazi n- 1yl ) propoxy] phenyl ] pi peridine (9.4 g, 27.2 mol,
76 %° aLIRYUAR4Be 5ol i d. 201H NMR (399.9 MHz, DVBO-d6) 6 1.41 - 1.51 (2H,

? ésl'( gﬁljFl% )%5 ﬁ%) gxgaﬁiadgg'détg Jt?g-al,lfy}r%-:[Q-g‘frl(()f%'ﬁ%ozrl?_'%th}g%?%g(.ﬁ(igﬁo[ls,i,4]t1%az%10[ﬁ%|j, t),
blpyridazin-6-yl]piperazine-1-carboxylate (1.88 g, 5.02 mmol) in DCM (5 mL). The
resulting solution was stirred at ambient temperature for 30 minutes then added to a SCX
column. The desired product was eluted from the column using 2M ammonia in methanol

25 and the solvents were evaporated to dryness to give 6-(piperazin-1-yl)-3-(trifluoromethyl)-
7,8-dihydro-[1,2,4]triazolo[4,3-b]pyridazine (1.360 g, 99%) as a solid.
IH NMR (399.9 MHz, DMSO-d6) 6 1.12 (1H, br s), 2.75 (4H, m), 2.88 (2H, m), 3.13 (2H,
m), 3.43 (4H, m); m/z =275 [M+H]+.
Example 2

30  Preparation of 6-[4-(1H-indol-3-v])-5.6-dihvdropyridin-1(2H)-vl]-3-(trifluoromethyl)-
7,8-dihvdro-[1,2,4]triazolo[4,3-b]pvridazine




(1H, s), 3.42 (4H, q), 3.98 (2H, t), 6.83 - 6.86 (2H m, 7.10 - 7.13 (2H,
m; mz = 346 [ MtH| +. 25Pr epar ati on of
6444443-Gﬂoaoﬂmykphperazin-1-y|)propoxy]pheny|]piperidimcEKympﬂmﬁonn
(trifluoromethyl)[1,2,4]triazol o[ 4, 3-b] pyridazine DI PEA (5.21 ni, 29.93
mmol ) was added to 6-chloro-3-(triflu é@ﬁEthyl)

[1,2,4]triazol o[ 4, 3-b] pyridazi ne (obtained as described in Mnatsh. Chem
1972, 103, 1591) (6.06 g, 27.21 mol) and

4-[4-[3-(4-acety|piper i n-1-yl) propoxy] phenyl ] pi peridine 30 (9.40 g, 27.21
mml) in DVF (200 niL) esulting solution was stirred at 80C for 1 hour.
The reaction nixture ed to roomtenperature then evaporated to
dryness. Water va hen added and the m xture extracted with DCM
(2 x 600 nL) The |74 conbi ned organic |layers were dried (Na2SO4),

filtered a At rat ed under reduced pressure. The crude product was
purified y flash silica chromat ography, elution gradient O to 10% MeOH in
7T\

DCM  Pur Btions were evaporated to dryness to afford 6-[4-[4-[3-(4-

acetylpigﬁgégin-I-yI)propoxy]phenyI]piperidin-I-yl]-3-(trifIuoronethyl)[1,2
,4]triazol of - 5b] pyridazine (13.80 g, 95% as an orange solid. 1H NWR
(399.902 MHz, BMBO-d6) 6 1.58-1.73 (2H, m), 1.80-1.93 (4H, m, 1 98 (3H,

s), 2. 32Pcfta?s§‘%m% ﬂyd%g)zlgg (ﬁS%lTﬁlg,tQ) 79 1%{114)%? v?/a% aﬁid(:c’lg{'(') I-P-ﬁrlglg)Zén?eﬂgﬁ) ? 3.12

(2H t H, d) 7.17
(2H, d) diftyd6-[ { IH,]trxa;olaHoB-B]p&mdmm6 yj]p1pemdzn ﬁ -8 22((Mnkl] 6:70 ﬂrﬁ)ncﬁ)(arrbllé- 4.3
Pr epar at.i

b T dle SO, 77 e in M QH Gl Fs Fstlting i pia et 416576 for
(trifl uoroRENYTNe réaBiotli ik Eir O Whs evdpbldiéPioQrPlcds BreRlqp¥idhe@ 3RS afuedtdd A

aqueous ammonium chloride (0.5 mL), diluted with water (50 mL) and extracted with
ethyl acetate (2 x 50 mL). The combined organic layers were washed with saturated brine
(25 mL), dried over MgSOQsy, filtered and evaporated to afford crude product. The crude
product was purified by flash silica chromatography, elution gradient 0 to 5% MeOH in

10 DCM. Pure fractions were evaporated to dryness to afford 6-[4-(1H-indol-3-yl)-5,6-
dihydropyridin-1(2H)-yl]-3-(trifluoromethyl)-7,8-dihydro-[1,2,4]triazolo[4,3-b]pyridazine
(107 mg, 40 %) as a solid.
1H NMR (399.9 MHz, DMSO-d6) & 2.66 (2H, m), 3.00 (2H, t), 3.18 (2H, t), 3.77 (2H, m),
4.25 (2H, m), 6.23 (1H, m), 7.06 (1H, m), 7.13 (1H, m), 7.40 (1H, d), 7.48 (1H, d), 7.87

15 (1H,d), 11.21 (1H, s); m/z =387 [M+H]+.

The 1-[3-(trifluoromethyl)-7,8-dihydro-[1,2,4]triazolo[4,3-b]pyridazin-6-yl]piperidin-4-
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-
20 ol
4-Hydroxypiperidine (10.91 g, 107.84 mmol) was added to 6-chloro-3-(trifluoromethyl)-
[1,2,4]triazolo[4,3-b]pyridazine (20 g, 89.87 mmol) and DIPEA (23.48 mL, 134.80 mmol)
in DMF (200 mL). The resulting solution was stirred at 125°C for 2 hours. The reaction
mixture was evaporated to dryness, redissolved in DCM and purified by flash silica
25 chromatography, elution gradient 0 to 5% MeOH in DCM. Pure fractions were evaporated
to dryness to give a beige solid which was stirred with ether then filtered to afford 1-[3-



The X-ray powder diffraction spectra for 6-[4-[4-[3-(4-acetyl pi perazin-1 -
15yl ) propoxy] phenyl ] pi peridin-1-y1]-3-(trifluoronethyl)-7,8-di hydro[1,2,4]t
ri azol o[ 4w@-20tfqey3s7idazi ne showed the nmaterial to be crygCaldB20®/05600m A) .
This material had a nelting point of 146.4C (onset).

6-[4-[4-[3-(4-acetyl pi perazin-1-yl)pr &)oxy] phenyl]pl peridin-1-yi]-3-
(trifluoronethyl)-7,8-dihydro[1l, 2, 4]tr azol o[ 4, 3- b] pyri dazi ne Form A was
produced on 20slurrying the material in nethanol or acetonitrile. This was

AR At RN o R A S TR I A Aak A P RN

vi al vvasso'haen sealed tightly with a cap and left to stir on a rragnetic
stirrer plate. After 3 days the sanple was renoved fromthe plate, the cap

t aken of fH MR (3. %MHZ@)DM&@th)@ Iy 2lhatr | 8M62m). 3od2H, ons3 B8 Ble it was

gnﬁlély[séeldrflg%(% acefn1 %((arl%g%)’rg 91 I}pdr)’ogp 1] ﬁ%hmfz] plz%8 1\l/HleJrl yl] - 3-

(trifs uqmimmwn)ofm - @iiMyieFdrhdthyl) 4], 8- ﬂil@fll@b-fl?i 4 4$trh:]sz[4 8aqpnaddzme A i s
characterised by providing at |east one of the fol | ow ng 20 val ues neasured

usi ng CukiPYddiat4-6h: 4.9 and 18.4 and by providing an X-ray powder
O oA O T ORI B SRR S s g den ot
X- Ray P(mqhet) abd 5506 paitaldﬁlm pe adrboit (ﬂ()"/ﬁw[eﬂ,-O[%S[g?)OQé -ramel) yh MqﬁlH &miil- 1)pro
Dl byt 1 daBTRUEGH e AR giraosph R puttody & et £ oird deitve Thareistnty 4. o
100. Q VSyas incomplete and further 5% palladium on carbon (50% wet, 0.963 g, 0.23 mmol) was
added and the mixture was stirred at 50°C for a further 16 hours. The catalyst was
removed by filtration and washed with MeOH/DCM mixtures. The solvents were
evaporated to give 1-[3-(trifluoromethyl)-7,8-dihydro-[1,2,4]triazolo[4,3-b]pyridazin-6-
yl]piperidin-4-ol (4.93 g, 98%) as a solid.
15 1H NMR (399.9 MHz, DMSO-d6) ¢ 1.41 (2H, m), 1.79 (2H, m), 2.89 (2H, t), 3.13 (2H, t),
3.21 (2H, m), 3.75 (1H, m), 3.84 (2H, m), 4.77 (1H, s); m/z = 290 [M+H]+.
Preparation of 1-[3-(trifluoromethyl)-7,8-dihydro-[1,2,4|triazolo[4,3-b]pyridazin-6-
vl]piperidin-4-one
1,1,1-Triacetoxy-1,1-dihydro-1,2-benziodoxol-3(1H)-one (3.52 g, 8.30 mmol) was added
20 to 1-[3-(trifluoromethyl)-7,8-dihydro-[1,2,4]triazolo[4,3-b]pyridazin-6-yl|piperidin-4-ol
(2.0 g, 6.91 mmol) in DCM (30 mL). The resulting suspension was stirred at ambient
temperature for 90 minutes. The reaction mixture was diluted with DCM (300 mL) and
washed with 2M NaOH (2 x 200 mL). The organic layer was dried over MgSQOy, filtered
and evaporated to afford crude product. The crude product was purified by flash silica
25 chromatography, elution gradient 5 to 10% MeOH in DCM. Pure fractions were
evaporated to dryness to give 1-[3-(trifluoromethyl)-7,8-dihydro-[1,2,4]triazolo[4,3-
b]pyridazin-6-yl]piperidin-4-one (0.640 g, 32%) as a solid.
1H NMR (399.9 MHz, DMSO-d6) & 2.46 (4H, m), 2.95 (2H, t), 3.14 (2H, t), 3.80 (4H, m);,
m/z =288 [M+H]+.
30  Example 3



18.4 86.6 vs 13.5 76.8 vs 24.6 56.8 vs 6.1 48.8 vs 20.0 42.1 vs 7.5 39.8 vs
12.2 23.9 s 16.6 20.0 s
WO 2010/092371 PCT/GB2010/050191

-67-

Preparation of 6-[4-(1H-indol-3-vD)piperidin-1-vl]-3-(trifluoromethvl)-7,.8-
dihvdro|1.2.4]triazolo[4.3-b]pvridazine

N

\

N
CF,
10% Palladium on carbon (23.96 mg, 0.02 mmol) was added to 6-[4-(1H-indol-3-yl)-5,6-

5 dihydropyridin-1(2H)-yl]-3-(trifluoromethyl)-7,8-dihydro-[ 1,2,4]triazolo[4,3-b]pyridazine
(obtained as described in Example 2) (87 mg, 0.23 mmol) and ammonium formate (71.0
mg, 1.13 mmol) in ethanol (20 mL). The resulting mixture was stirred at 78°C for 2 hours.
The reaction mixture was cooled to room temperature, evaporated to dryness, then re-
dissolved in ethyl acetate (25 mL) and the solution washed sequentially with water (20

10 mL) and saturated brine (10 mL). The organic layer was dried over MgSOy, filtered and
evaporated to afford 6-[4-(1H-indol-3-yl)piperidin-1-yl]-3-(trifluoromethyl)-7,8-
dihydro[1,2,4]triazolo[4,3-b]pyridazine (60.0 mg, 69%) as a solid.

IH NMR (399.9 MHz, DMSO-d6) ¢ 1.69 (2H, m), 2.05 (2H, m), 2.95 (2H, t), 3.06 - 3.18

(5H, m), 4.29 (2H, m), 6.98 (1H, m), 7.07 (1H, m), 7.11 (1H, d), 7.35 (1H, d), 7.60 (1H, d),
15 10.83 (1H, s); m/z = 389 [M+H]+.

Example 4.1

Preparation of 6-[4-[4-[3-(4-acetylpiperazin-1-yl)propoxy|phenvl]|piperidin-1-vl]-3-

(trifluoromethvD-7.8-dihvdro[1.2.4]triazolo[4.3-b]pvridazine

pNJk

O\/\/N\)



19.8 19.4 s 5VS = very strong 5= strong D fferential Scanning
Calorimetry (DSC) analysis of 6-[4-[4-[3-(4-acetyl pi perazinl

-yl) propowg)2ptoeneydzip ip eridin-1-yl]-3 -(trifl uoronmet hylPLT/GERRotId39N 0
[1,2,4]triazolo [4,3 - b]pyridazine Form A showed an initial event with an
onset at 86.7C and a peak at 94.7C io |l oned by a subsequent nelt with an
onset of 146.4C and a peak at 148.2C (Figure E). The first of these events
is due to loss of unbound solvent. DSC anal ysis thus showed that 6-[4-][4-

L BByl 85 g ied BSRT PR hResBirTy i oz ne Form A i s a
hi gh m%}@@é@?h@?}g&%@i&%_@lrgapg-(ﬁfﬂda%rhétﬁﬁzﬁzg-@ihg&%-[1%4]&92@1&@4,@ peak at

about 1 e 4.4 Preparation o

6- 14- 14-Wpyrikeairet(ybimged A2 immaD)yicyin el 0 hehyd B pipeel) anhHAT (138-

o nedhRTES R y DAL, TP Sag ol ey e AR
i n-1-syl ) for o@byh pamyikiipd bp peer[pliﬁitine HPYLL] (VBaters XBridge Prep C18 OBD column,

(trifluoronmethyl)-7,8-dihydro 2,4]triazol o[4,3-b pf/l‘l dazine Form A
et hyl acettatibicas 3P v diagpserp  ftmerlgngip). sisinedgetsgsingly polar mixtures of water

6-[4-[4-13-(4- ' ' I i bOhn=1y1] -3-(trifl
et hyl (OB Ry PR AIIOY s BRORS RIS RBR e e
et hyl aceatoatppund\pprossiapadaeidyto 26/negs tofgitde[H[4-Hi-@adcetppipedaain-was pl aced in a
ial wit tic flea, i imately 2 ml of hyl tate added,
{he. vi al VLU g R G Do i gl S TLRHIOA 5 magne | ¢
stiryer @b%&ZiI@f(%’fn&?;‘g@%ZﬁStd@gli&;anpl e was renoved fromthe plate, the cap

taken of f and the s to dry under anbient conditions before it was
anal ysed HbNNMNIRPE %N NMIDSCDAIR) § 1f60r(BH( 60, 497 41 P3{(4H, ey €08 GHpe), 3iln- 1-

2ol o 4. 57 BT BREH ey FI R gl o BBy b2 Vet LR rea Lo
be crystasl gszz my 4 ¥ReEHan M SEEH, 1R), BR6ADAS &, entl (b\, #y. Vi e%h?@qﬂm. forns.

6-[4-[4-[3-(4-acetyl pi perazi n-1-yl) propoxy] phenyl ] pi peridi n-1-y1]-3-
(trifluoronethyl)-7,8-dihydro[1,2,4]triazol o[ 4, 3-b] pyridazine Form A

L L T RN SRS
provi di ngg-aihydrd-ply2, ppmelalo[d3tB]patddzar watgregancdaiilanti al |y as shown in
Figure B. The ten nost prom nent peaks are shown in Table B:
Preparation of benzyl 4-(trifluoromethylsulfonyloxy)-5,6-dihydropyridine-1(2H)-
carboxylate
20 A solution of benzyl 4-oxopiperidine-1-carboxylate (88.57 g, 379.70 mmol) in THF (300
mL) was added dropwise to lithium bis(trimethylsilyl)amide (1M in THF) (418 mL, 417.67
mmol) at -78°C, over a period of 1 hour under nitrogen. The resulting mixture was stirred
at -78°C for 90 minutes then a solution of 1,1,1-trifluoro-N-phenyl-N-
(trifluoromethylsulfonyl)methanesulfonamide (142 g, 398.68 mmol) in THF (600 mL) was
25 added dropwise over a period of 1 hour. The resulting mixture was stirred at -78°C for 30
minutes, then allowed to warm to room temperature and stirred for 16 hours. The reaction
mixture was quenched with 2M NaOH (450 mL). The layers were separated and the
organic layer was washed with 2M NaOH (360 mL). The solvent was evaporated, then the
residue was re-dissolved in diethyl ether (1500 mL) and the solution washed with water
30 (500 mL). The organic layer was dried over MgSO4, filtered and evaporated to afford
benzyl 4-(trifluoromethylsulfonyloxy)-5,6-dihydropyridine-1(2H)-carboxylate (124 g,

81%) as an oil.



Table B Ten nost Prom nent X-Ray Powder Diffraction peaks for
6-[4-[4-[3-(4-acetyl pi perazin-1- 251 TOO,( hell 1 i erldin-I- 1-3- ty
JW. .y iwoQoOpe3dril -7 8-dih drO 1 2 4 triaZ010 4 3- blppyrdBtamvoseldFor m A
et hyl acetate solvate -77- Angle 2- Theta (20) Intensity % Rel ative
Intensity 4.1 100.0 vs 20.5 24.2 s 17._&_23.3 s 18.7 23.3 s 18.2 19.2

1H NMR (399.9 MHz, DMSO-d6) & 2.43 (2H, m), 3.62 (2H, m), 4.06 (2H, m), 5.10 (2H,
s), 6.02 (1H, m), 7.34 (5H, m).

Preparation of benzyl 4-(4-hydroxyphenyl)-5,6-dihydropyridine-1(2H)-carboxylate

5 Sodium carbonate (96 g, 909.79 mmol) was added to benzyl 4-
(trifluoromethylsulfonyloxy)-5,6-dihydropyridine-1(2H)-carboxylate (123.1 g, 303.26
mmol) and 4-hydroxyphenylboronic acid (46.0 g, 333.59 mmol) in a mixture of dioxan
(1000 mL) and water (250 mL). The resulting mixture was bubbled with nitrogen for 10
minutes then 1,1'-bis(diphenylphosphino)ferrocenedichloropalladium(Il) (5.49 g, 7.58

10 mmol) was added and the reaction mixture was heated at 80°C for 1 hour, then cooled to
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

15 chromatography, elution gradient 10 to 30% EtOAc in isohexane. Fractions containing the
desired product were evaporated to dryness then triturated with isohexane, filtered and
dried to afford benzyl 4-(4-hydroxyphenyl)-5,6-dihydropyridine-1(2H)-carboxylate (62.3
g, 66.4%) as a solid.
IH NMR (399.9 MHz, DMSO-d6) ¢ 2.44 (2H, m), 3.61 (2H, m), 4.05 (2H, m), 5.12 (2H,

20 8),5.99 (1H, m), 6.73 (2H, d), 7.26 (2H, d), 7.32 - 7.40 (5H, m), 9.45 (1H, s); m/z =310
[M+H]+.

Preparation of tert-butyl 4-[3-[4-(piperidin-4-yl)phenoxy|propyl]piperazine-1-
carboxylate

25 DIAD (5.20 mL, 26.39 mmol) was added dropwise to benzyl 4-(4-hydroxyphenyl)-5,6-
dihydropyridine-1(2H)-carboxylate (6.80 g, 21.99 mmol), tert-butyl 4-(3-
hydroxypropyl)piperazine-1-carboxylate (5.91 g, 24.19 mmol) and triphenylphosphine
(6.92 g, 26.39 mmol) in THF (100 mL) under nitrogen. The resulting solution was stirred
at ambient temperature for 3 hours. The reaction mixture was evaporated to dryness then

30 the residues were dissolved in ether (50 mL) and stirred for 10 minutes at ambient
temperature. The resulting precipitate was removed by filtration. The filtrate was washed

with water (50 mL) and saturated brine (50 mL), then dried over MgSO4, filtered and



s 19.0 17.4 s 8.2 17.1 s 24.6 11.6 s 12.1 11.4 s 16.7 11.2 s vs = very
strong 5= strong DSC anal ysis of

6- [ 4- [ 4- [\8O(dr0zamet7y| pi per azi n- 1-yl ) propoxy] phenyl ] pi per ipdiTGB2o101050191
53-(trifluoronethyl)-7,8-dihydro[1, 2,4]triazol o[ 4, 3-b] pyri dazine Form A
et hyl acetate sol vate showed an |n|t|aLK$ndothernic event with an onset at
96. 5C and a peak at 100.3C (Figure F) his was then foll owed by an
exothermc event with onset at 102.7C and a peak at 104 0C fol l owed by a

subseaueL ELY Mty 0L 5o M B S, 255 o1
10yl) pr mwﬂ@@wﬁp'f@%wﬁEyiam)f&ﬂed%nﬁé (30 v @ tRTEAAY Jver @&ﬁ@lé&ﬁl 2, 4]t

ri azol of 4, 3- b]pyrlda2|ne Form A ethyl acetate solvate is a h melting
solid wuetVIap@rﬁted@gépu@ﬁedj@sﬂa&hwulmwhmm%tbgmphﬁ@hﬁlgngnfdh@tﬁ@éck7 o catbydut

100.3C aa%gta{% in 1sothexa P?ac Shs %tereael%%%lorateé ?o 9 gur%n\gvhlch W kdlsasg)lveg) Me%ﬁ? 2C.
5 (150 mL) and stirred with 5% palladium on carbon (50% wet, 1.907 g, 0.45 mmol) under
an atmosphere of hydrogen at 5 bar and 25°C for 16 hours. The catalyst was removed by
filtration, washed with MeOH and the solvents were evaporated to give crude product.
The crude product was purified by flash silica chromatography, elution gradient 0 to 10%
2M ammonia in methanol in DCM. Fractions containing the desired product were

10 evaporated to dryness to give tert-butyl 4-[3-[4-(piperidin-4-yl)phenoxy|propyl]piperazine-
1-carboxylate (4.95 g, 56%) as a solid.

IH NMR (399.9 MHz, CDCI3) 6 1.46 (9H, s), 1.60 (2H, m), 1.81 (2H, m), 1.95 (2H, m),
2.40 (4H, m), 2.50 - 2.59 (3H, m), 2.73 (2H, m), 3.18 (2H, m), 3.43 (4H, m), 4.00 (2H, t),
6.84 (2H, d), 7.12 (2H, d); m/z = 404 [M+H]+.

15
Preparation of tert-butyl 4-[3-[4-[1-(3-(trifluoromethyl)-[1,2,4]triazolo[4,3-
b]pyridazin-6-yl|piperidin-4-yl|phenoxy|propyl]piperazine-1-carboxylate
DIPEA (2.417 mL, 13.88 mmol) was added to 6-chloro-3-(trifluoromethyl)-
[1,2,4]triazolo[4,3-b]pyridazine (obtained as described in Monatsh. Chem. 1972, 103,

20 1591) (2.059 g, 9.25 mmol) and tert-butyl 4-[3-[4-(piperidin-4-
yl)phenoxy]propyl]piperazine-1-carboxylate (3.92 g, 9.71 mmol) in DMF (30 mL). The
resulting solution was stirred at 80°C for 2 hours. The reaction mixture was cooled to
room temperature and evaporated to dryness. The resulting solid was triturated with water,
then collected by filtration, washed with ether and dried to afford tert-butyl 4-[3-[4-[1-(3-

25 (trifluoromethyl)-[1,2,4]triazolo[4,3-b]pyridazin-6-yl]piperidin-4-
yl]phenoxy]propyl]piperazine-1-carboxylate (4.67 g, 86%) as a solid.

IH NMR (399.9 MHz, CDCI3) ¢ 1.46 (9H, s), 1.54 (2H, m), 1.76 (2H, m), 1.99 (2H, m),
2.08 -2.82 (7H, m), 3.11 (2H, m), 3.50 - 3.66 (4H, m), 4.04 (2H, t), 4.37 (2H, m), 6.84
(2H, d), 7.12 (3H, m), 7.93 (1H, d); m/z = 590 [M+H]+.

30



-78- Exanple 5.1 Preparation of

6- (4-1442- (4-acetyl pi perazi n- 1- xbet hoxyl phenyl | pi peri di n- 1- x1) - 3-

(trifl uorwom)tm;sﬁ 8- di hydro[l 2,4]triazol o[ 4, 3-b] pyri #aziGB2010/050191
O..... . N\ .1 NI I 05 A solution of acetyl chloride
(0.027 m., O0.38 rrrml) in DCIVI(OSrrL) s added dropwi se to

6-[4-[4-[2- (pi perazin-1-yl) et hoxy] phenyl] pi peridin-1-y1]-3-(trifl uoronet hyl
)- 7,8-dihydro-[1,2,4]triazol o] 4, 3-b] pyri dazine (150 ng, 0.31 mol) and

t th | | d to 0OC d
o oo pEatiag tFﬁ%’%‘!‘ﬁ?iWL%Q“@PPF?‘E%‘}‘XW")@% P8 i nutes then
al | oved 10 A1ALARol 140Ny HRTERLE! Hp Berlth- ﬁéﬁl]bh@ﬂoiﬁﬁroﬁl]ﬁﬁ)e%ﬂﬂé-@s The

reacti on m xture vvas ut ed with water , passed through a phase
separ at i 9agbexatei dge and t hen the or gani c Iayer was evaporated to afford

Sbr i dgb. B oot EafeHEP R 858  YEReRLN Sl RERRUPHABIREY ety

usi ng de(ﬁﬁfaﬁﬁmﬁgﬂhyl)qolzantrmaﬂbm%]pyfndmﬁh&sry Jﬁpﬁicﬁnﬂl- ng 1% ammoni a) and MeCN
as eluents. Fractions containing the desire 15conPound were evaporated to
dryness X.hgnerey Imopylinerpzipg:! as‘@ngbiep@r%zg A#-0f-mmol) and ammonium formate

th tri
R I A ol
1. 69 (2Hurthdr,polti@s o(f Ahimonjiym Iorﬁi&te( Bdihg sJded2v& Y Hddrs witil tike rédction2v@4 ( 5H,
, 3.00 2H 22 (2H, 3.48 (2H , 3.63 (2H 4.10 (2H, t),
%4 31 ( njf%e %eecte%mwe WAS £ 201€§§-P n?empframfsg *m%alyst "i*’ﬁ%( :
6- [ 410[ 4- 1%1%0(7&1 ﬁﬁlzd'nen 1)d Yiftd E&F&WJ M?B%ltédgb REyQ, 'ﬂlelreylgllle %ag fdhifdoppygoret hyl

)-7, 8- dihydro- Jtriazol pyridazi'ne used as starting nateri al
was pr epalma\/la(éoﬂ Uill) @mé the sohifion v@lsA@sKld(Qwﬁh)watte,r (BUmD andrbtide (fsnbyided

i hydr opie RIS RO A T bl 44 e Bl e 4. 1,

pr epar atdippiref 1 2UdifabSlO[41Rb BykiahAd-6( Higerlin-23: I®iperihacl -
4-(2- hydrlg}%e{[hy%?&ll perEam ngﬁ?car boxyﬁ)l%é (mCAéf &ﬂ279 @m%}; ﬁi(“%e;{ 74 g, 64.00

mol ) armrhmryblfﬁe@ Wrodph) ava ¢alel. 79 g, 564. 00 m"rDI) in THF (150 nl) under

nour & T PR EERE MR QR B e8Pt 8 0 B b LAPTRE 2L P e v
stirred ) 2e83heH, (nBOI)HTL)Z SDQBH,lﬁ) rB.00UQER nd)t 3.2OQITRLL Rt eitH)me), 4. 0he2Hesul ting
precipitate was reno rati on and di scarded. The ether filtrate was

washed v@t%@\@%@)(@@@@ﬂ)d)fallﬂ@E@ecﬂ)b@/%aé%?%&l]br| ne (100 nL), then dried

over MgSH4, iofiltered and evaporated to give crude product. The crude
product was purified by flash silica chromatography, elution gradient 20 to
60% Et 0ARreparadtivmheeajde]4-Br(pipdrazia-lcoippoxyiphtind| gipetidindl -ptduct wer e
evaporated to 442

(benZyl di?gﬁ?‘k?g‘;f%}/ﬂl '% stzg@?’é;éjiﬁ?’téﬁrﬁ’é?&gt $(!P|]Wr!|»d%ﬁ‘)ephenoxy] et hyl ] pi per azi ne

-1- car g e W th 34% by
we ght 100t ARy S B L PR (085 R P ENRENEs 6 1. 40 (ot

s), 2. 471;24trtzolofHB-biyridazini6-ypipendin- 43ylhﬂle(1m]pmi>yl]1$p6@21@2ﬁ rT) 4.03 -

4. .10 ( 4H@r@§la?q\é]2_q9g_g]2, E}535121fn0 ?)61\31'?10 IrIQL) "?he res&ltzmg scgplt’lon was st1rred 40 (7H,

m; mz

ambient temperature for 1 hour then added to an SCX column. The desired product was
25 ecluted from the column using 2M ammonia in methanol and the solvents were evaporated

to dryness to afford 6-[4-[4-[3-(piperazin-1-yl)propoxy|phenyl]piperidin-1-yl]-3-

(trifluoromethyl)-7,8-dihydro-[1,2,4]triazolo[4,3-b]pyridazine (1.700 g, 98%) as a solid.

IH NMR (399.9 MHz, CDCI13) ¢ 1.69 (2H, m), 1.92 - 1.99 (4H, m), 2.41 - 2.52 (6H, m),

2.71 -2.80 (3H, m), 2.90 (4H, m), 3.00 (2H, m), 3.21 (2H, t), 4.00 (2H, t), 4.31 (2H, m),
30 6.86 (2H, d), 7.11 (2H, d); m/z = 492 [M+H]+.



20Preparation of tert-butyl

44244- (pi peri di n-4-yl)phenoxy] et hyl ] pi perazi ne-1- carboxylate tert-Butyl
4-1 2- [ 4- (Wo(2bevwyd7axycar bonyl) -1, 2, 3, 6-t et rahydr opyri di RC2/GB2010/050191

yl ) phenoxy] et hyl ] pi per azi ne- 1- car boxyl ate (66% pure by wei ght) (34.62 g,
43. 80 mmol ) and 5% pal | adi um on carbon72(50%wet) (4.47 g, 1.05 nmol) in
MeOH (250 mL.) were 25 stirred under an “atnosphere of hydrogen at 5 bar and
60C for 4 hours. The catal yst was renoved by filtration and the sol vents
evaporated t ive crude product. The crude product was purified by flash
silica c&%&ﬁ%@raphy, eluting with 60% EtOAc in isohexane then 15% 2M
anmoni a/ & dal aPalich & Q- [ (AeBVIBRPimed to dryness to afford
tert-but%ﬁ%eram ne- 1- carboxyl ate
(15. 42 M@Q@]M]Mndin 1-vIRG-(triflu oot vld 7c8-dikv drafibi1Hirigzolo[48- ( 9H,
s), 162b 2H 181(2H m, 2.50 - 2.59 (5H m, 2.73 (2H, nm, 2.80
(2H, t), , 3.44 (4H, m, 4.09 (2H, t), 6.85 (2H, d), 7.13 (2H,
d);, Mz FE)‘V3QQlla[dMﬂﬂbﬂr cafbBn ePpaT@p] ®p6 afmdlpwhs &uﬂea o 6-[4-[4-[3-(4-

4424441- ( 3- gtrlfluororreth 151131 2, 4] trlazolﬁ&

b] pyr i dePHImEPSFRgipilpdinrerdyanheny pigeridiyyle! ’r(}ftﬁl’f%@fa?‘ﬁhﬁléﬂlz é}arw@ig[ﬂ At e

DI PEA ( t44of hyl ) -

1, 2, 4] cor e g TR S P b BB T b P NBREDER ™ hom
1972, 103handbb@DP nf2) 3 208 Ihemresullingshairy ent stht&dydt 76°C for 32 hours regularly
4-[2-[4-(piperidin phenoxy] et h ne 1- 10 carbox I te (3.68 g,
Q.44 m"r(ﬂ lqgﬁn‘l?ﬁ%n(%yh%) forppatc ?IL‘E%H %/1}41 F?ﬁt Srrcitan i gqmpnl %tbonat 80C for 2
hour g, glerdef iof %11%1% 5§ﬁl’6@% 15t‘8n{a9&ms%§r@ﬂ9§ﬁcﬁﬁ19 AP daihe sol vents

evapor at e ryness. e resutln l1d was triturated wth water then
col | ect empnbyntfaiddtunges muumas bed avaotldurksshgrm ahachdwasedissobred fih DICOM I BED - but v

4-12-[ 4- trifl hyl ) - . L .
1l 5 ) e AR o TS A 6 L) Tt gy TpmsH o iy 5 per azi
e- 1-car gwsésgg)% ﬁl:c%fe'a a@a ega &Jt%/d t@&}/ﬁeﬁornedcmaéhl&mt(w?a@%uﬁﬁmy fI6pC13) 6
1.46 (9 , m, 2.54 (4H, m, 2.75 - 2.86 (3H,
m, 3. 11811€c%|¢hrdﬁato§raﬁ1@ (eﬂfdon@améht Do 82U McOH inDBNI. PR, fraBiondwée (2H, d),
7.13 (3H, m, 92 (1H, d); mz = 576 [M-H +. 20 Preparation of tert- butyI
442454 14eyamrﬂteﬂ ltedraawtangite Irswlag i} avas tituragpedayith cigbloggine 8-{bi it tazi n- 6-y

)P per L0 PSR o AA 15 LR g el 20 on
it L'e‘d?ﬁb’f?"ﬁyi Heldep AP Uiptiiink 49 99 2] YA gaz s Mol D O i um
Yo YNSRI R F) 5 2ot R ol B0 i) URE, 5o 2t o e vens
stirred aj @ﬁﬁ% 115 (BHTANEY! DORDIOAS1s GTIRNLYM SOLRLS 08 0 afdod every

5 hours unttl reactl N was co ture was ‘cooled to
r oomot enpé& @ttyme), d:i9d (2Het).cbd (A tmwaSor(@Hpd)ed. IDY2H d) nelt Fod4 [VhRdl]f-i | trate
was evaporated to dryness, redissolved in DCM (100 30 nL) and the sol ution
was washed with water (100 nlL) followed by brine (50 nL), then the sol vents

wer e evapyy @gﬁ?{[ (30 4azicfe%ﬂﬂp&ﬁ£ﬁl lbglt)%/rbpoxy]phenyl]plperldm- -yl]-3-

4-12-[4- | uor onet hyl
trlﬂuorornethyl)[l 2 4]tr1azolo[4 3 b]pyrldazme used as starting material was prepared as

follows:-
25 Preparation of benzyl 4-[4-[3-(4-acetylpiperazin-1-yl)propoxy|phenyl]-5,6-
dihydropyridine-1(2H)-carboxylate
DIAD (12.98 ml, 65.94 mmol) was added dropwise over 1 hour (exotherm to 5°C with
slight delay after initial addition) to a solution of benzyl 4-(4-hydroxyphenyl)-5,6-
dihydropyridine-1(2H)-carboxylate (obtained as described in Example 4.1, preparation of
30 starting materials) (13.6 g, 43.96 mmol), 3-(4-acetylpiperazine-1-yl)propanol (obtained as
described in PCT Int. Appl. W02003064413, Example 1, preparation of starting
materials) (9.01 g, 48.36 mmol) and triphenylphosphine (17.30 g, 65.94 mmol) in THF



[1,2,4]triazol o[ 4, 3-b] pyri dazi n-6-yl ) pi peri di n-4-yl ] phenoxy] et hyl ] pi perazi n
e-|-carboxylate (2.020 g, 81% as a solid. 1H NWR (399.9 MHz, CDC13) 6
1.46 (9H,we)2p102098&1(2H, nm), 1.95 (2H, m, 2.52 (4H, m, PRT/GB2010A5821( 5H,
m, 3.00 (2H, m, 3.22 (2H, t), 3.45 (4H, m, 4.09 (2H, m, 4.31 (2H, m,
56.86 (2H, d), 7.12 (2H, d); mz = 578 ] MrH +. Preparation of

6-[ 444-[ 2- (pi perazi n-1-yl) et hoxy] pheny? pi peridin-l-y1]-3-
(trifluoromethyl)-7,8-dihydro-[1,2,4]triazol o[ 4, 3-1Apyridazine TFA (10 ni)

dd t but A-12-] 1- fl t -
1001, 2 973 ful 10 F&%égfbt]lmé e %*[1 i e SOOI el R&%@ S pi per az
i ne- 1- capfPuMindddio tdo ZeripersurROandgilknd b{)er@@}ﬁ (THQ rBMeliod AExtuRSWhAS | Ng sol ution

was stirred at anbient tenperature for hour then added to an SCX col um.

The desi qogdermatﬁdmﬂ thwerude nmédctfwas murlﬁed b slin gelsihnemativirankon el winke ok and

mel S;): ;/d; oxy %ﬁen;ﬁ?{?g St elgle enZ 1213%({324% f?t&]éll‘ifl;arzééngt %P%’;fﬂé’han 3f11]/dro-

15[ 1,52, 4, 6-ditBaedpgtidind- MlH)Lbaxﬁapzyme((m@@O%m mHBY) 8385) & Sld GranddbiNwRe (399. 9
MHz, CDC13) 6 1.68 (2H, m), 1.95 (2H, nm), 2.55 (4H, m, 2.70 - 2.80 (5H,

m, 2. 9lsotldlﬁed@psta3d@@ (2H, m), 3.22 (2H, t), 4.09 (2H t), 4.30 (2H m,
chre( szr MR K%%WszbM% ZoTs 58 (b U gy (320 sF9IPLRL ), 238 A ger

6- (4- { 44R-X42-2581(4M pinpSritzs A6 14manha>@|(aﬂemymopu(pﬂn)m 07 (K|q); 81% €2H,| | uor om

oo oSSl o AR B S B om formte (5

25yl ).et hoxy] phenyl ] pi peridin-1-y1]-3-(trifluoronmethyl)[1,2,4]triazolo[4,3-b
] pyridazine (81.2 g, 156.89 mmol) and 10% pal | adi um on car bon (8.35 g, 7.84
mol ) i NPriep@katicdldl 4aldy [3ud@chae tydpipe ogam1-yliprop@guphénydl pipexidine was stirred at

70C f t ded.. Th t
st rr od BbEH b SN BR B - UPoRer BBt oh e B SR AR e lim on car bon
(8. 35 0,cafbo}41aiialr)g, 3589 BN btd'S §:QFalBdi@m(GOcadhon3 03 YR |5 €3 16kiehoyid isd-i rri ng

continued at 70C for a further 10 hours. Amonium formate (50 g) was added
and t he nrepasiol OOkt wiere stiersd wadar laedtrmsm@‘@SOE dydpgethgur barah@ A0 Cobsirdd t o

room.tenpera The catalys ed by filtration.and.the.reaction
Char Ged ThEn T Frapd o mE LR WENER: AR areplt ! SAFREshafe mory ' ane
stirred with i@@@ré@hoﬂ-@’hb@b‘ﬂh&neﬂ:bfgahﬁﬁ v@%@ﬁpbfﬁlté&tbfmj‘z@si ﬁfglge) civds added and
the stirring continued for 5 hours. The reaction m xture was cooled to room

t enper atRip@ichphigh pigs pWéﬁeddzi»f%ﬂlfémgeéphrmm%thacﬁhﬂmgdwﬂtQTIB%M@@H;@ g, 7.84
| T t 0 dtob5

room t enpeRG R ol aMY bR BRSS! BHER, Cfhv; BTads $aLAuh R RGO, | °

Et OH Thd)psopoxgthempdpiparatins @eg 2imiiod, 76e%) duewlits saidced i n DCM (500 i)

7o ot r i S 9 DR sBSChd To T et OAEL oAt o T20H: Mhel-EbmbPflec

ext ract s(zpqeﬁg foé gy, ngqulv@@p{l) 2f3l8|(2ﬁr§d2 @2‘%%’6%’9%5 eyt %HE}'dYe!» pr ude

product. The crude product was purifie flash silica 10 chronat ography,
el ution (Q;Had)l arf (GDHI ), 398NRIOH), 6183305/l86|(>2ﬁ'lem) r7akd i Dh% (3kbme); evapddat ed to
dryness ﬁ\g ford a gum which was slurried with ether (300 niL) and
re-evapo[ ted:  Met hyl tert-butyl ether (250 nmL) was added and the m xture
was stirred vigorously for 3 days. The solid was collected by filtration
and dried to afford 6-(4- {4-[2-(4-

acet ¥l pi Preparvation ofyi-Meldhidx@tasaempipeyazped iydipronoxylpheryllpiperidivrdarkedhyl ) - 7, 8-

{500 L Bt AR BBl Rgiis (50,5 0, 1999 ms o sol e, L o
M, 2.65DPEA (&321(15[:1 291}93 min&Fwaitidetto 630hﬂc50(32(ﬁ1ﬂﬁdrom8th§r2 (2H m, 3.57

(2H, m, 403 (2H )b 24 (2H, m, 6.80 (2H, d), 7.06 (2H, ? mz = 520
[ MtH] +. glazolo’[4 3 yr1dazme (obtained as described in Monatsh. Chem. 1972, 103,

6-[4-[4 [ el ]
(trifl uglr%gflrg 6?1%%’?1?21%?1%&%%% %‘[[ée(%rbg?%f?ﬁ%+ %glﬁﬁéﬁﬁ?@ st a %gl;dnrlr%t erial
was pr eparddd, as.2fl eirhoiwsn PMF (200 mL). The resulting solution was stirred at 80°C for 1

hour. The reaction mixture was cooled to room temperature then evaporated to dryness.

Water (600 mL) was then added and the mixture extracted with DCM (2 x 600 mL). The



Preparati on of 4-(piperidin-4-yl)phenol 25Benzyl

4- (4- hydr oxyphenyl) -5, 6-di hydr opyri di ne- 1( 2H) - car boxyl at e (obtai ned as
descri bedwonottxanghe 4. 1, preparation of starting mater Par&B2BOST19g,
121.86 mmol ) and 5% pal | adi um on carbon (7.6 g, 3.57 nmmol) in nethanol (380
m.) were stirred under an atnosphere O‘Z hydrogen at 5 bar and 25C for 2
hours. The catal yst was renoved by filttation, washed with MeOH and the

sol vents evaporated. The crude material was 30triturated with diethyl

th th d ed d | | by, filtrat dri.ed ,und
Vacuum (GTRIERTS [ Hemar Hs Mﬁé&ﬁ‘iwgéﬁdoar@@oa%‘er%r?e?gd%ﬂeﬁeb&qdz” " 83
2 58 ( 2oy hgsusprodyywe: mialteand ey lnodyf P i facty g egsd" Wz -
178 [ MrHb40% McBIHERADEHM. @ﬂreoﬂracﬁoﬂslévare(évapérhﬂé@ gﬁfn@éﬂt&) hfford 6L} 4- %4 gz,z
[43b]pyr|da2|n6y|1p|per|d|n54 yl } phenol DI P 48. 2 i, 6
was addexctyipiperazindrd psoqunfﬂnheuﬁlﬂmm g lyyl] ?ﬂ(trzﬂmr@mi:tazld I}, ﬁ]trzazp}qwﬁr da2| ne
bt 1972, 103, 1591) (24.65 g, 110.74

En?ol )aSI gngpiﬁ(%agﬁl%g g&g %3%1\/%“ enol?ge H]Gl g, 116.28 mmlg |(n DIVF ?200 m.)

The resulH Nm$@mommsm®xd6pawg 18®3C(2fmrrn)11180ulr93 (nmﬁnu)ew&(sm )0
m xture was cooled to room ter%géﬁeur e hen evapor at e ness and

re- di ssot-¥etH.W) I%él@l(@@ y2.4hd By ﬁrz\ﬁét(éﬁ ™ 3(121(2@ t) 13 -dfGani ¢
I h 4,
f ??/te:ar ngéahﬁ 5 efg?o )é§ g]% ?g uéle)lse)’01 (rjqzjiélf dj ?ﬁ%j (gyuggm%\r/%%ﬁyq%was

trituratdadmwﬁfﬁ%étMeH]fo afford 4- {1 [ 3-

(trlfluoronethyl)[l 2,4]triazol o[ 4, 3- b]pyrlda2|n 6-yl ] pi peridin-4-yl}phenol
(36.8 g, 91% 15as a solid. 1H NVR (399.9 MHz, DVMSO-d6) 6 1.64 (2H, m,

1.87 (2HixdBpled.3’> (1H, m, 3.09 (2H m, 4. 40 (2H, m, 6 69 (2H, d), 7.05
(2H, d), d), 8.24 (1H, d), 9.15 (1H, s); mz = 364 [ Ml-1]+.

20Pr epar]atep@mtmfn of 6-[4-[4-[3-(4-acetvlmperazm l-vl)propoxvlphenvl]mperldln 1-v1]-3-

2- (4-114 -.tr|fI \ iR i daz| n- 6-

yl ] pi perfdirHeLmaiing IAYE Az Fyiene car bonate (121 g,
1376.13 nmol )THJK%&\Q&H@ dﬂﬂﬁhcﬁ@ﬁsp@@t‘ﬂ@ﬂ)r@E[QF{W[SE{4Ia@et§1p$I§drzﬁ2ﬁl€-d suspensi on of
4-{1-] 3- trlfluoronethyl) 2,4]triazol of

b] pytsi dadipsomxyinhsnydrpen nA -1 %ﬁﬁéh@romqbﬁ)ﬂﬂ thsd@Bl Hfti1yzai0ld.3pot assi um
car bonat I Jod of 15
m nut es bﬂ%%%(?azﬁl?tsrg‘éﬁg‘?%eﬁ%% t% % %n%t%g(?e W}i ?I?ar?% Yﬁ% d g&%ﬁ & 20
hours. 'Iﬁaﬁltrcﬁa@mn@@((mmﬁ)ure was cool ed to roomtenperature t hen
concentrated and dil and washed sequentially with water

{e )
(1 L) and sat@thtded- QLﬁj’rfiCﬁE/lI(lB@eZlﬁfﬂ)ryl'}MQP‘B?Yd%hﬁnEl]P%%ﬁimvéaxl]ér| ed over MySO4,

filtere was
pur 1 od R e A Pl B Eine T AT BB Eh 100
Et 0AD i rslurs;ongﬂmnnaterﬁalalmmedtmohﬂmcetbmmlg Te wae perfedngiriyduetsuneg e
evaporated to y SsS tg n trlréklrated W th I%ilo ¢ (150 éThe resul ting
solid m&?%&i‘éfﬁ%t& R ef fersieing gricrieb pitq yiah withgyagnetip dga ?J‘P‘i % -84-
gi ve 2- (a‘i;prc{x:i{natEg/Zﬁﬂ bf §dl#l91|‘[ orRtinWasltler?sedled hﬁ?Wn‘B a[&p%nd left to stir

-b] pyridazin-6-ylI']p ip eridin-4- yllphenoxy)ethanol. The filtrate was
evapor atcéldd @ﬁgheltlarstltrelrplp@r Aftmeﬁdew the saphple iab eemasied rom @grpéqmyhe edput i on
gr adi ent t 0/ i sohexane. Fra on ainin desired
o oduct T EoRpBR 3 oty R0E NG oA PE BesOR | ReLeRiByed and
5conbi nedrPDtRJIDOBC material previously collected to afford 2- (4- {1-]3-

6-[4-[4-[3-(4-acetylpiperazin-1-yl)propoxy|phenyl]piperidin-1-yl]-3-
(trifluoromethyl)-7,8-dihydro[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: 4.9 and
18.4° and by providing an X-ray powder diffraction pattern substantially as shown in

30 Figure A. The ten most prominent peaks are shown in Table A:
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The first of these events is due to loss of unbound solvent. DSC analysis thus showed that

6-[4-[4-[3-(4-acetylpiperazin- 1-yl)propoxyphenyl]piperidin-1-yl]-3-(trifluoromethyl)-7,8-

dihydro[1,2,4]triazolo[4,3-b]pyridazine Form A is a high melting solid with an onset of

melting at about 146.4°C and a peak at about 148.2°C.

15



15(trifluoronethyl)-7,8-di hydrol 1, 2,41tri azol o[ 4, 3-b] pyri dazi ne Form A The
X-ray powder diffraction spectra for 6-(4-{442-(4-acetyl pi perazin-1-

ypet hoxy]wbenyldopd7per i di n- 1-y1)-3-(trifl uoronethyl)-7, 8rdrlegatomjiso®i14]tri az
ol o[ 4, 3- Db] pyri dazine, obtained as described in Exanple 5.1, showed the
material to be crystalline (FormA). '_I'%i_s material had a nelting point of
127.0C (onset).

206- (4-{4-[2- (4-acetyl pi perazi n-1-yl) et hoxy] phenyl | pi peridin-1-yl)-3-
(trifluoronethyl)-7,8-dihydro[1,2,4]triazol o[ 4, 3-b] pyri dazi ne Form A

mat er i aloé%%p—lé-l‘—‘s% produced fromslurries in nmethanol, ethylacetate or

acet oni tPﬂebﬁratiUiﬁﬁ%-ﬁLMEF3L@%CWﬁDGM@I%rBMMMﬂ@ ely 20ng
of the orrginal naterral tn to a vial WMth a nagnetic €a, an

appr oxi ritifngropeethylh-7:8=d iy die[ 1124 triziode] 4.3t hpvridarine Formive athydagetate 25t i ght | y
with a cag End left to stir on magnetic stirrer plate. After 3 days, the
sanpl e noved fromthe plate, the cap taken off and the slurry left to
dry under amd-pnf4-po@didetydsipetagihar )ﬁrbpdb@ﬁpl&lﬂgl]?i@eﬂdibyl-%ﬁﬂéD and DSC.
6-(4-{4-[2-(4- acetélJDi perazin-1-yl)et hoxﬁpgheny | pi peridin-1-y1)-3-

(trif I udidraremethyh-7e8-dibpginl bR £ tpiaaqleld b iyedazine bempy Aicaacsttal vt | s

character | | O : 1 | ues
roasur ed o o B2 sPEQ L b-DAAlo-LERR DG DEn B ORI ED
powder dilf-8#adivoesmgaayl)-Er&adibutef Bhditahiofo[dS -Islperitazine Farguk én Ghylhbeateen nost
prom nen eaks are sho in . Table C. -86- Table C Ten nobst Promn nent

X- Ray PoWRIEPXIBHY 28mgo#]tbiea%%lnﬁld?latsnilw{wws@An ai V’thiaﬂﬁ?%lﬂlﬁﬂi@’ 1) et hox
hen i | ﬁ'&'agb%kgrﬁatély’ﬁh of étfl;lllh'tf]éﬁﬁég ded: t?leafiﬂ'\xt}ls W sLal ?ﬁ ﬁt’\i); AR Qa 3-

bl pyri dazi ne" Form A"Angl e 2-" Theta %205 Intensity % Re agl e Intensity 4.7
100. 0 vsand.l1&ft to stir on a magnetic stirrer plate. After 3 days, the sample was removed from the

plate, the cap taken off and the slurry left to dry under ambient conditions before it was
analysed by XRPD and DSC. This form (6-[4-[4-[3-(4-acetylpiperazin-1-
yl)propoxy]phenyl]piperidin-1-yl]-3-(trifluoromethyl)-7,8-dihydro[ 1,2,4]triazolo[4,3-

15 b]pyridazine Form A ethylacetate solvate) was determined to be crystalline by XRPD and
seen to be different to previously seen forms.

6-[4-[4-[3-(4-acetylpiperazin-1-yl)propoxy|phenyl]piperidin-1-yl]-3-

(trifluoromethyl)-7,8-dihydro[1,2,4 ]triazolo[4,3-b]pyridazine Form A ethylacetate solvate
is characterised by providing at least one of the following 20 values measured using CuKa

20  radiation: 4.1 and 20.5° and by providing an X-ray powder diffraction pattern substantially

as shown in Figure B. The ten most prominent peaks are shown in Table B:

Table B

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

25 yDpropoxylphenvyl]piperidin-1-yl]-3-(trifluoromethyl)-7.8-dihydro[ 1.2 4]triazolo[4.3-

blpyridazine Form A ethylacetate solvate




87.3 vs 14.3 29.9 vs 19.0 21.9 s 18.8 15.9 s 22.5 15.8 s 22.7 11.9 s 21.7
11.7 s 17.4 10.9 s 11.9
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Angle 2- Relative
Theta (20) Intensity % Intensity
4.1 100.0 A
20.5 242 S
17.8 233 S
18.7 233 S
18.2 19.2 S
19.0 17.4 S
8.2 17.1 S
24.6 11.6 S
12.1 114 S
16.7 11.2 S

V8 = very strong
s = strong
DSC analysis of 6-[4-[4-[3-(4-acetylpiperazin-1-yl)propoxy]phenyl]piperidin-1-yl]-
5 3-(trifluoromethyl)-7,8-dihydro[1,2,4]triazolo[4,3-b]pyridazine Form A ethylacetate

solvate showed an initial endothermic event with an onset at 96.5°C and a peak at 100.3°C
(Figure F). This was then followed by an exothermic event with onset at 102.7°C and a
peak at 104.0°C followed by a subsequent melt with an onset of 146.0°C and a peak of
148.2°C. DSC analysis thus showed that 6-[4-[4-[3-(4-acetylpiperazin-1-

10 yl)propoxy]phenyl]piperidin-1-yl]-3-(trifluoromethyl)-7,8-dihydro[ 1,2,4]triazolo[4,3-
blpyridazine Form A ethylacetate solvate is a high melting solid with an onset of
desolvation at about 96.5°C and a peak at about 100.3°C and a melt with onset at about
146.0°C and a peak at about 148.2°C.



10.8 s 5VS = very strong 5= strong DSC anal ysi s of
6-(4-{4-[2-(4-acetyl pi perazi n-1-yl) et hoxy] phenyl | pi peridin-1-y1)-

3-(trifl uvwoanandeyd7y- 7, 8-di hydro[ 1, 2, 4] tri azol o[ 4, 3- b] pyPrasB208/050r9m A
shows a single thermal event which is a nmelt with an onset of 127.0C and a
peak at 128.7C (Figure G . ioThus DSC anal ysis shows

6- (4-{4-[2- (4-acetyl pi perazi n-1-yl) et hoxy] phenyl I pi peri di n-1-
y1)-3-(trifluoromethyl)-7,8-di hydro[1, 2,4]triazol o] 4, 3-b] pyri dazine Form A
is a higE msltirig solid with an onset of nelting at about 127.0C and a peak

at aboutlgsmples.t Exanple 5.4 Preparation of
6- (44442 efha AR RInYofIB-@AC4PPL (- laPagHh- 1 BRAYD xvip IRGV P T 1) vIR3-
15(triflUorome - I ro rrazolo -Db[ pyrt dazr ne Form A

y y O y y & y
hydr at e (trifluoromethyl)-7.8-dihvdro[1.2.4]triazolo[4.3-b]pvridazine
6-(4-{4-[2-(4-acetyl pi parazgn- 1 yI),Q;hoxy] phenyl | pi peridin-1-y1)-3-

(trifluoronethyl)-7,8 7dr o1, N°4]fyri azol o[ 4, 3-b] pyri dazi ne Form A
hydrate was produced X urrying N

6- (4-{442-(4-acdtyl [y perazi n-1-yl) h(ﬁfﬂphenyl | pi peridin-1-y1)-3-
(trifluoro hyIN).- Z/ 8- di hydro[ 1, 2, 4] tripazol o[ 4, 3-b] pyri dazi ne Form A,

obt ai ned gds 2( described in Exanple 5.1, in aqueous nethanol or solutions

of pure er.N Approxi mately -87- 20ng of the original material was placed
in a viay with a magnetic flea and approxi mately 2nl of methanol added. The
vial was N sealed tightly with a cap and left to stir on a magnetic

stirrer platéf After 3 days, the sanple was renmoved fromthe plate, the cap
e or oottt i b (6o Pl ¥ IR0 ATBERTIo S5 ool e 1 v
6 (4-{4-d:3p o ACCTYI DI DANAZIID A= WA Rb ML JiRipaT B i

(trifl uo%rg‘?r\éliéﬁﬁ: ?tM?/ [Lg'[lalﬁﬂ%lﬁlgl[l 11 %Ib%ﬂ]%% i azo?@lﬁ g?ﬂglg]lp g?gg@%éy%%tp IQ)A

hydr at e 1,8-ddtydraaflt, 24 [ts&abldiy, 3pr]pytidizng (460 hnea8 B 1 omeoldp find heetlydbdrhimei( @820

val ues neasured usin radi ati on: 17.8 and 8.9 _and by. provi.di ng an
Xoray - poibel SamIAR P BanELpRIetBa G e Tosss: 167 bnelinBiAltn R D, The
ten nostiplant eNMfor BaAH R HRnHMOWR kd'wiAR kerddm hARk&NRe ad®§ti@Sfor Ps om nent
X-Ray Powder Diffraction peaks for 6-(4-{442-(4-acetyl pi perazin-1-

1) et hco(mingtes1 The egacdpmmixtute wag-dikugddfwigh wateh 2LmLY, @ssfidihigngh a phasg tri azol o
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The crude product was 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
15 compound were evaporated to dryness to give 6-(4-{4-[2-(4-acetylpiperazin-1-
yl)ethoxy]phenyl} piperidin-1-yl)-3-(trifluoromethyl)-7,8-dihydro[ 1,2,4]triazolo[4,3-
b]pyridazine (80 mg, 49%) as a gum.
IH NMR (399.9 MHz, CDCI3) & 1.69 (2H, m), 1.95 (2H, m), 2.08 (3H, s), 2.56 (4H, m),
2.71 - 2.84 (5H, m), 3.00 (2H, m), 3.22 (2H, t), 3.48 (2H, m), 3.63 (2H, m), 4.10 (2H, t),
20 431 (2H, m), 6.86 (2H, d), 7.12 (2H, d); m/z = 520 [M+H]+.

The 6-[4-[4-[2-(piperazin-1-yl)ethoxy]phenyl]piperidin-1-yl]-3-(trifluoromethyl)-7,8-

dihydro-[1,2,4]triazolo[4,3-b]pyridazine used as starting material was prepared as follows:-

25 Preparation of tert-butyl 4-[2-[4-(1-(benzyloxycarbonyl)-1,2,3,6-tetrahydropyridin-4-
yDphenoxy]ethyl]piperazine-1-carboxylate



Rel ative Intensity 17.8 100.0 vs 8.9 86.3 vs 19.0 44.1 vs 22.3 43.7 vs 23.
29.8 vs 19.7 23.6 s 21.6 20.1 s 4.8
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30
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-79-

DIAD (12.60 mL, 64.00 mmol) was added dropwise to benzyl 4-(4-hydroxyphenyl)-5,6-
dihydropyridine-1(2H)-carboxylate (obtained as described in Example 4.1, preparation of
starting materials) (16.5 g, 53.34 mmol), tert-butyl 4-(2-hydroxyethyl)piperazine-1-
carboxylate (CAS 77279-24-4) (14.74 g, 64.00 mmol) and triphenylphosphine (16.79 g,
64.00 mmol) in THF (150 mL) under nitrogen. The resulting solution was stirred at
ambient temperature for 16 hours. The reaction mixture was evaporated to dryness then
the residue was stirred in ether (200 mL) for 10 minutes at room temperature. The
resulting precipitate was removed by filtration and discarded. The ether filtrate was washed
with water (100 mL) followed by saturated brine (100 mL), then dried over MgSO4,
filtered and evaporated to give crude product. The crude product was purified by flash
silica chromatography, 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-
(benzyloxycarbonyl)-1,2,3,6-tetrahydropyridin-4-yl)phenoxy]ethyl]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 -
7.40 (7H, 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)
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
afford tert-butyl 4-[2-[4-(piperidin-4-yl)phenoxy]ethyl]piperazine-1-carboxylate (15.42 g,
90%) as a solid.
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anal ysi s of

6- (4-{4- [wo(drizamet7y| pi per azi n-1-yl ) et hoxy] phenyl | pi per i #CmAGB291)050191
3-(trifluoronethyl)-7,8-dihydro[1,2,4]triazol o[ 4, 3-b] pyri dazi ne Form A
hydrate shows an initial event with an,pnset at 56.23C wth a peak at
83.52C foll owed by a subsequent nelt 207w th an onset of 126.64C and a peak
at 128.66C (Figure H). DSC anal ysis thus shows -88- that 6-(4- {4-
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reduced pressure to 3.0 rel vol (75.0 nL) Drop w se addition of
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(50, 0 s ehorateay AP sibe Fen i Sfig Qs ittt B G ARG b ogen gas
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6- (4-{442-(4-acet |§I erazi n-1-yl) et hoxy] phenyl | pi peridin-1-y1)-3-
[1,2,4]triazolo[4, -bﬁ)pyridazin-6-y piperidin-4-yl]phenoxy]ethyl]piperazine-1-carboxylate
15 (5.02 g, 97%) as a solid.
1H NMR (399.9 MHz, CDCI3) 8 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), 6.87 (2H, d),

7.13 (3H, m), 7.92 (1H, d); m/z = 576 [M+H]+.

20  Preparation of tert-butyl 4-[2-[4-[1-[3-(trifluoromethyl)-7,8-dihydro-
[1,2,4]triazolo[4,3-b]pyridazin-6-yl)piperidin-4-yl|phenoxy]ethyl] piperazine-1-
carboxylate
10% Palladium on carbon (0.924 g, 0.87 mmol) was added to tert-butyl 4-[2-[4-[1-(3-
(trifluoromethyl)-[ 1,2,4]triazolo[4,3-b]pyridazin-6-yl]piperidin-4-

25 yl]phenoxy]ethyl]piperazine-1-carboxylate (2.5 g, 4.34 mmol) and ammonium formate
(2.74 g, 43.43 mmol) in ethanol (100 mL). The resulting mixture was stirred at 78°C, with
further portions of ammonium formate being added every 5 hours until the reaction was
complete. The reaction mixture was cooled to room temperature and the catalyst was
removed by filtration. The filtrate was evaporated to dryness, redissolved in DCM (100

30 mL) and the solution was washed with water (100 mL) followed by brine (50 mL), then the
solvents were evaporated to afford tert-butyl 4-[2-[4-[1-[3-(trifluoromethyl)-7,8-dihydro-



(trifluoronmethyl)-7,8-dihydro[1,2,4]triazolo [4, 3-b]pyridazine (22.3 g,
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30 were added and stirring continued at 70°C for a further 10 hours. Ammonium formate (50
g) was added and the reaction mixture was stirred at 70°C for 24 hours then cooled to room

temperature. The catalyst was removed by filtration and the reaction charged with further



10PXRD and DSC anal ysis of 6-(4-{442-(4-acetyl piperazin-1-yl)ethoxyl phenyl}
pi peridin- 1-y1)-3-(trifluoronethyl)-7,8-dihydro[l,2,4]triazolo
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87.9 then EtOAc (500 mL x 2). The combined extracts were dried over MgSO4, filtered and
evaporated to give crude product. The crude product was purified by flash silica
10 chromatography, elution gradient 0 to 5% MecOH in DCM. Pure fractions were evaporated
to dryness to afford a gum, which was slurried with ether (300 mL) and re-evaporated.
Methyl tert-butyl ether (250 mL) was added and the mixture was stirred vigorously for 3
days. The solid was collected by filtration and dried to afford 6-(4-{4-[2-(4-
acetylpiperazin-1-yl)ethoxy]phenyl} piperidin-1-yl)-3-(trifluoromethyl)-7,8-
15 dihydro[1,2,4]triazolo[4,3-b]pyridazine (60.8 g, 75%) as a solid.
IH NMR (399.9 MHz, CDCI3) ¢ 1.62 (2H, m), 1.88 (2H, m), 2.02 (3H, s), 2.49 (4H, m),
2.65-2.78 (5H, m), 2.94 (2H, m), 3.15 (2H, t), 3.42 (2H, m), 3.57 (2H, m), 4.03 (2H, 1),
4.24 (2H, m), 6.80 (2H, d), 7.06 (2H, d); m/z = 520 [M+H]+.

20 The 6-[4-[4-[2-(4-acetylpiperazin-1-yl)ethoxy]phenyl]piperidin-1-yl]-3-
(trifluoromethyl)[1,2,4]triazolo[4,3-b]pyridazine used as starting material was prepared as

follows:-

Preparation of 4-(piperidin-4-yl)phenol

25 Benzyl 4-(4-hydroxyphenyl)-5,6-dihydropyridine-1(2H)-carboxylate (obtained as
described in Example 4.1, preparation of starting materials) (37.7 g, 121.86 mmol) and 5%
palladium on carbon (7.6 g, 3.57 mmol) in methanol (380 mL) were stirred under an
atmosphere of hydrogen at 5 bar and 25°C for 2 hours. The catalyst was removed by
filtration, washed with MeOH and the solvents evaporated. The crude material was

30 triturated with diethyl ether, then the desired product collected by filtration and dried under
vacuum to afford 4-(piperidin-4-yl)phenol (20.36 g, 94%) as a solid.
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1H NMR (399.9 MHz, DMSO-d6) & 1.46 (2H, m), 1.65 (2H, m), 2.45 (1H, m), 2.58 (2H,
m), 3.02 (2H, m), 6.68 (2H, d), 7.00 (2H, d), 9.15 (1H, s); m/z = 178 [M+H]+.

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

DIPEA (48.2 mL, 276.86 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) (24.65 g, 110.74 mmol) and 4-(piperidin-4-yl)phenol (20.61 g, 116.28 mmol) in
DMF (200 mL). The resulting solution was stirred at 80°C for 1 hour. 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-
(trifluoromethyl)[1,2,4]triazolo[4,3-b]pyridazin-6-yl]piperidin-4-yl} phenol (36.6 g, 91%)
as a solid.

IH 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]+.

Preparation of 2-(4-{1-[3-(trifluoromethyl)[1,2,4]triazolo[4,3-b|pyridazin-6-
vl]piperidin-4-yl} phenoxy)ethanol

A solution of ethylene carbonate (121 g, 1376.13 mmol) in DMF (200 mL) was added
dropwise to a stirred suspension of 4-{1-[3-(trifluoromethyl)[ 1,2,4]triazolo[4,3-
blpyridazin-6-yl]piperidin-4-yl}phenol (100 g, 275.23 mmol) and potassium carbonate (76
g, 550.45 mmol) in DMF (200 mL) at 80°C over a period of 15 minutes under nitrogen.
The resulting mixture was stirred at 80°C for 20 hours. The reaction mixture was cooled to
room temperature, then concentrated and diluted with DCM (2 L), and washed sequentially
with water (1 L) and saturated brine (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 70 to 100% EtOAc in isohexane. Fractions
containing the desired product were evaporated to dryness then triturated with EtOAc (150
mL). The resulting solid was washed with further EtOAc (50 mL) and ether then dried to

1
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are shown 1 n
washed with water (2 L). The organic layer was dried over MgSO4, filtered and evaporated

20 to afford 2-(4-{1-[3-(trifluoromethyl)[1,2,4]triazolo[4,3-b]pyridazin-6-yl|piperidin-4-
yl} phenoxy)ethyl methanesulfonate (104 g, 98%) as a solid.
IH NMR (399.9 MHz, DMSO-d6) ¢ 1.67 (2H, m), 1.89 (2H, m), 2.83 (1H, m), 3.11 (2H,
m), 3.23 (3H, s), 4.23 (2H, t), 4.41 (2H, m), 4.52 (2H, t), 6.91 (2H, d), 7.21 (2H, d), 7.66
(1H, d), 8.24 (1H, d); m/z = 486 [M+H]+.

25 Preparation of 6-[4-[4-[2-(4-acetylpiperazin-1-yl)ethoxy|phenyl|piperidin-1-yl]-3-
(trifluoromethyl)[1,2,4]triazolo[4,3-b]pyridazine
DIPEA (107 mL, 613.00 mmol) was added to 2-(4-{1-[3-
(trifluoromethyl)[1,2,4]triazolo[4,3-b]pyridazin-6-yl]piperidin-4-yl } phenoxy)ethyl
methanesulfonate (99 g, 204.33 mmol) and N-acetylpiperazine (28.8 g, 224.77 mmol) in

30  DMA (500 mL). The resulting solution was stirred at 110°C for 1 hour. The reaction
mixture was cooled to room temperature and the solvents were evaporated. The residue

was dissolved in ethyl acetate (1 L) and the solution was washed with water (1 L). The



Table F Ten nost prom nent X-ray powder diffraction peaks of

6- (4-1442-(4-acetyl pi perazin-1-yl) ethoxyl

phenyl | piwenrovae2374y1) - 3- (tri fl uor omet hyl ) - 7, 8- di hydr or lpCZ/GBROT0/EEBIO [ 4, 3
- bl pyridazi ne napadi sylate Angle 2- Theta (20) Intensity % Rel ative
Intensity 19.8 100.0 vs 19.4 91.9 vs }@5_9 61.0 vs 21.3 54.9 vs 22.4 53.0 s
8.7 43.7

aqueous was re-extracted with ethyl acetate (1 L) and the combined organics were washed
with brine (1 L), dried over MgSO4, filtered and evaporated to give crude product. The
aqueous layer was basified to pH 12 with 2M NaOH, then extracted with ethyl acetate (1
L), washed with brine (1L), dried over MgSO4, filtered and evaporated to give further

s crude product. The crude product was purified by flash silica chromatography, elution
gradient 0 to 3% MeOH in DCM then 5% MeOH in DCM. Pure fractions were evaporated
to give 6-[4-[4-[2-(4-acetylpiperazin-1-yl)ethoxy]phenyl]piperidin-1-yl]-3-
(trifluoromethyl)[1,2,4]triazolo[4,3-b]pyridazine (81 g, 77%) as a solid.
IH NMR (399.9 MHz, DMSO-d6) 6 1.59-1.73 (2H, m), 1.87 (2H, d), 1.99 (3H, s), 2.42

10 (2H,t),2.71 (2H, t), 2.76-2.86 (1H, t), 3.08 (2H, t), 3.38-3.47 (4H, m), 4.08 (2H, t), 4.41
(2H, d), 6.88 (2H, d), 7.18 (2H, d), 7.62 (1H, d), 8.26 (1H, d); m/z =518 [M+H]+.

Example 5.3
Preparation of 6-(4-{4-]2-(4-acetylpiperazin-1-vl)ethoxvlphenvlipiperidin-1-v1)-3-

15 (trifluoromethvl-7.8-dihvdro|1.2.4]triazolo]4.3-b]pvridazine Form A

The X-ray powder diffraction spectra for 6-(4-{4-[2-(4-acetylpiperazin-1-
yl)ethoxy]phenyl} piperidin-1-yl)-3-(trifluoromethyl)-7,8-dihydro[ 1,2,4]triazolo[4,3-
b]pyridazine, obtained as described in Example 5.1, showed the material to be crystalline
(Form A). This material had a melting point of 127.0°C (onset).

20 6-(4-{4-[2-(4-acetylpiperazin-1-yl)ethoxy]phenyl} piperidin-1-yl)-3-
(trifluoromethyl)-7,8-dihydro[1,2,4]triazolo[4,3-b]pyridazine Form A material was also
produced from slurries in methanol, ethylacetate or acetonitrile. These slurries were
conducted by measuring approximately 20mg of the original material in to a vial with a
magnetic flea, and approximately 2ml of methanol was added, the vial was then sealed

25 tightly with a cap and left to stir on a magnetic stirrer plate. After 3 days, the sample was
removed from the plate, the cap taken off and the slurry left to dry under ambient
conditions before it was analysed by XRPD and DSC.

6-(4-{4-[2-(4-acetylpiperazin-1-yl)ethoxy]phenyl} piperidin-1-yl)-3-
(trifluoromethyl)-7,8-dihydro[1,2,4]triazolo[4,3-b]pyridazine Form A is characterised by

30 providing at least one of the following 20 values measured using CuKa radiation: 4.7 and
9.5°, and by providing an X-ray powder diffraction pattern substantially as shown in

Figure C. The ten most prominent peaks are shown in Table C:
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shows two thermal events, a Iom1endot@§£n1at about 74.6 C (peak) due to the
noi sture content 5 present in the conpound and anot her endot herm for

mel ting of conpound with a peak of about 219.6C (Figure L). Thus DSC
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Angle 2- Relative
Theta (20) Intensity % Intensity

4.7 100.0 A

9.5 87.3 \&

14.3 299 A

19.0 219 S

18.8 159 S

22.5 15.8 s

22.7 119 S

21.7 11.7 S

17.4 10.9 s

11.9 10.8 s

5 V8 = very strong
s = strong

DSC analysis of 6-(4-{4-[2-(4-acetylpiperazin-1-yl)ethoxy]phenyl}piperidin-1-yl)-
3-(trifluoromethyl)-7,8-dihydro[ 1,2,4]triazolo[4,3-b]pyridazine Form A shows a single
thermal event which is a melt with an onset of 127.0°C and a peak at 128.7°C (Figure G).

10 Thus DSC analysis shows 6-(4-{4-[2-(4-acetylpiperazin-1-yl)ethoxy]phenyl} piperidin-1-
yl)-3-(trifluoromethyl)-7,8-dihydro[1,2,4]triazolo[4,3-b]pyridazine Form A is a high
melting solid with an onset of melting at about 127.0°C and a peak at about 128.7°C.

Example 5.4
Preparation of 6-(4-{4-]2-(4-acetylpiperazin-1-vl)ethoxvlphenvlipiperidin-1-v1)-3-

15 (trifluoromethv-7.8-dihvdro|1.2.4]triazolo[4.3-b]pvridazine Form A hvdrate

6-(4-{4-[2-(4-acetylpiperazin-1-yl)ethoxy]phenyl } piperidin-1-yl)-3-
(trifluoromethyl)-7,8-dihydro[1,2,4]triazolo[4,3-b]pyridazine Form A hydrate was
produced by slurrying 6-(4-{4-[2-(4-acetylpiperazin-1-yl)ethoxy]phenyl} piperidin-1-yl)-3-
(trifluoromethyl)-7,8-dihydro[1,2,4]triazolo[4,3-b]pyridazine Form A, obtained as

20 described in Example 5.1, in aqueous methanol or solutions of pure water. Approximately
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DSC analysis of 6-(4-{4-[2-(4-acetylpiperazin-1-yl)ethoxy]phenyl} piperidin-1-yl)-
3-(trifluoromethyl)-7,8-dihydro[ 1,2,4]triazolo[4,3-b]pyridazine Form A hydrate shows an
initial event with an onset at 56.23°C with a peak at 83.52°C followed by a subsequent melt

20 with an onset of 126.64°C and a peak at 128.66°C (Figure H). DSC analysis thus shows



Rel ative Intensity 23.1 100.0 vs 17.5 77.1 vs 22.1 60.3 vs 21.9 44.0 vs 6.5
36.1 s 12.8 26.8 s 13.6 25.6 s 23.5
WO 2010/092371 PCT/GB2010/050191

-88-
that 6-(4-{4-[2-(4-acetylpiperazin-1-yl)ethoxy]|phenyl}piperidin-1-yl)-3-(trifluoromethyl)-

7,8-dihydro[1,2,4]triazolo[4,3-b]pyridazine Form A hydrate is a high melting solid which
dehydrates at about 83.52°C.

5 Example S.5
Alternative route for the preparation of 6-(4-{4-]2-(4-acetvlpiperazin-1-

vlethoxv]phenvlipiperidin-1-v)-3-(trifluoromethyl)-7.8-dihvdro|1.2.4]triazolo[4.3-

blpyridazine Form A
Methanol (375.0 mL) was added to 6-[4-[4-[2-(4-acetylpiperazin-1-

10 yl)ethoxy]phenyl]piperidin-1-yl]-3-(trifluoromethyl)[ 1,2,4] triazolo[4,3-b]pyridazine (25.0
g, 48 m mol) in a 2.0 L autoclave reactor and to this was added 10% Pd/C (12.5 g, 50%
w/w) paste at 22-25°C under nitrogen gas atmosphere. The reaction was performed under
hydrogen pressure (5.0 bar) at 50°C temperature for 10.0 h. The reaction mass was cooled
to room temperature and the catalyst removed by filtration. Filtered cake was washed with

15 methanol. The solvent was evaporated and the residue was azeotropically distilled by
ethylacetate (2 x 125.0 mL) at 40°C under reduced pressure to 3.0 rel vol (75.0 mL). Drop
wise addition of tert-butylmethylether (MTBE, 375.0 mL) to the reaction mass resulted in
solid material, which was collected by filtration and washed with MTBE (50.0 mL). The
material was dried under reduced pressure with nitrogen gas bleed at 50°C to afford the

20 desired product 6-(4-{4-[2-(4-acetylpiperazin-1-yl)ethoxy]phenyl} piperidin-1-yl)-3-
(trifluoromethyl)-7,8-dihydro[1,2,4]triazolo [4,3-b]pyridazine (22.3 g, 88%) as a white
color free flowing solid. The isolated material was confirmed by XRPD as Form A.
1H NMR (400.13 MHz, CDCI3): 6 1.62 (2H, m), 1.88 (2H, m), 2.02 (3H, s), 2.49 (4H, m),
2.65-2.78 (5H, m), 2.94 (2H, m), 3.15 (2H, t), 3.42 (2H, m), 3.57 (2H, m), 4.03 (2H, t),

25 4.24 (2H, m), 6.80 (2H, d), 7.06 (2H, d); m/z = 520 [M+H]+.

The 6-[4-[4-[2-(4-acetylpiperazin-1-yl)ethoxy|phenyl]piperidin-1-yl]-3-
(trifluoromethyl)[1,2,4] triazolo[4,3-b]pyridazine used as starting material was prepared as
follows:-

30
Preparation of 4-{1-[3-(trifluoromethyl)[1,2,4] triazolo[4,3-b]|pyridazin-6-yl|piperidin-
4-yl}phenol:
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to the reaction mass by drop wise addition over a period of 30 min at 40-43°C. The slurry
mass was stirred for 30 min at 40°C and then filtered under reduced pressure. The wet

10 material was slurry washed using water (500.0 mL) for 30 min at 40°C. The solid was
collected by filtration and the material washed with water (125.0 mL). The material was
dried under reduced pressure with nitrogen gas bleed at 50°C to afford the desired product
4-{1-[3~(trifluoromethyl)[1,2,4]triazolo[4,3-b]pyridazin-6-yl]piperidin-4-yl} phenol (75.1
g, 89.9%) as a free flowing solid.

15 1H NMR (400.13 MHz, DMSO-d6): 6 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]+.

Preparation of 6-[4-[4-[2-(4-acetylpiperazin-1-yl)ethoxy|phenyl]|piperidin-1-yl]-3-

20 (trifluoromethyl)[1,2,4]triazolo[4,3-b]pyridazine:
Dichloromethane (225.0 mL) and 4-{1-[3-(trifluoromethyl)[ 1,2,4]triazolo[4,3-b]pyridazin-
6-yl]piperidin-4-yl} phenol (50.0 g, 138 m mol) were charged to a suitable round bottom
flask at 22-25°C. Triphenylphosphine (72.2 g, 275 m mol) and 1-[4-(2-hydroxy-
ethyl)piperazin-1-yl]ethanone [CAS: 83502-55-0] (47.4 g, 275 m mol) were added

25 successively to the reaction mass and stirred for 10 min at 22-25°C. Di-isopropyl
azodicarboxylate (55.65 g, 275 m mol) in dichloromethane (75.0 mL) was added to the
reaction mass slowly drop wise at 25-30°C over a period of 60-90 min. The resulting
reaction mass was stirred for 1.0 h at 25-30°C to complete the reaction. n-Heptane (600.0
mL) was introduced to the reaction mass by drop wise addition over a period of 15-30 min

30 at 22-25°C and stirred for 30 min at the same temperature. Thus precipitated solid was
filtered and washed with n-heptane (150.0 mL). The material was then suck dried for 30

min under reduced pressure. The crude material was purified by slurry washing in
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20. 31010%@111\5%118%& analysis of 6-(4-{4-[2-(4-acetylpiperazin-1-vl)ethoxvy]phenyl} piperidin-
1-y1)-3-(trifluoromethyl)-7.8-dihydro[ 1.2.4]triazolo [4.3-b]pyridazine (Form A)

The X-ray powder diffraction spectra for 6-(4-{4-[2-(4-acetylpiperazin-1-
yl)ethoxy]phenyl} piperidin-1-yl)-3-(trifluoromethyl)-7,8-dihydro[ 1,2,4 ]triazolo[4,3-
b]pyridazine showed the material to be crystalline (Form A) characterised by providing at
15 least one of the following 26 values measured using CuKa radiation: 21.0 and 18.8°, and
by providing an X-ray powder diffraction pattern substantially as shown in Figure I. The
ten most prominent peaks are shown in Table E. The X-ray powder diffraction pattern for
6-(4-{4-[2-(4-acetylpiperazin-1-yl)ethoxy|phenyl} piperidin-1-yl)-3-(trifluoromethyl)-7,8-
dihydro[1,2,4]triazolo [4,3-b]pyridazine Form A shown in Figure I differs from that shown
20 in Figure C due to a preferred crystalline orientation in the sample.
Table E
Ten most prominent X-ray powder diffraction peaks of 6-(4-{4-[2-(4-acetylpiperazin-1-
ylethoxylphenyl}piperidin-1-yl)-3-(trifluoromethyl)-7.8-dihydro [1.2.4]triazolo [4.3-

blpyridazine (Form A)

Angle 2- Relative
Intensity %

Theta (20) Intensity
21.1 100.0 Vs
18.8 96.2 Vs
224 97.2 Vs
22.6 87.9 Vs
21.7 80.1 Vs




96.6 VS 11.9 84.3 VS 19.4 84.0 VS 26.5 64.2 VS 19.6 61.5 VS 24.9 55.1 s
27.2 49.7 s 16.8 42.4 s 13.5

WO 2010/092371 PCT/GB2010/050191
9]-
20.8 79.2 Vs
19.2 56.9 S
17.3 53.6 S
12.8 37.0 S
28.1 36.7 S

Vs = very strong

s = strong
DSC analysis of 6-(4-{4-[2-(4-acetylpiperazin-1-yl)ethoxy]phenyl} piperidin-1-yl)-3-
(trifluoromethyl)-7,8-dihydro[1,2,4]triazolo[4,3-b]pyridazine Form A shows a single

s thermal event which is a melt with an onset of 126.5°C and a peak at 128.4°C (Figure J).

Thus DSC analysis shows 6-(4-{4-[2-(4-acetylpiperazin-1-yl)ethoxy]phenyl} piperidin-1-
yl)-3-(trifluoromethyl)-7,8-dihydro[1,2,4]triazolo[4,3-b]pyridazine Form A is a high
melting solid with an onset of melting at about 126.5°C and a peak at about 128.4°C.

10 Example 5.6
Preparation of 6-(4-{4-[2-(4-acetylpiperazin-1-yl)ethoxy]phenyl}piperidin-1-yl)-3-
(trifluoromethyl)-7,8-dihydro[1,2,4]|triazolo[4,3-b]pyridazine napadisylate
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A clear solution of naphthalene-1,5-disulfonic acid (1.387 g, 3.83 m mol) in methanol (4.0
15 mL) was added to a clear solution of 6-(4-{4-[2-(4-acetylpiperazin-1-

yl)ethoxy]phenyl} piperidin-1-yl)-3-(trifluoromethyl)-7,8-dihydro[ 1,2,4]triazolo[4,3-

b]pyridazine, obtained as described in Example 5.5, (2.0 g, 3.83 m mol) in methanol (4.0

mL) at 22-25°C and the reaction mass stirred for 60 min at 22-25°C. The resulting white

material was collected by filtration and washed with methanol (5.0 mL). The material was
20  dried under reduced pressure under nitrogen atmosphere at 50°C to afford the desired

product 6-(4-{4-[2-(4-acetylpiperazin-1-yl)ethoxy]phenyl}piperidin-1-yl)-3-
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pi per i diy-proyitng3n Xfray pCN/(ILﬁD rddtﬁra‘cimd pattgrBsubdstaytaally] 46, sBovh tr Fgead . The

[4,3-blp rldalnefunar wder diffraction spectra for 6-(4-
{ 44215 4 5 BOS| BSPmiCRL Pl iarey%ew&ﬁlﬁﬁgnw 1piperidind -y1)-3
(trlflupgbwpthyl) 7,8-dihydro [1,2,4] triazolo [4,3 - b]pyridazine

fumarate showed the material is in crystalllne formcharacterlsed by 25
provi di nkenamodtgreminenteX ity povedc diffiaofionypcaks ofb-(e44 % :

radi ati o 21.1 and.20. and r
pat t er n rlh ﬁn 1er1d4ﬂl 13t¥ﬂ%

are showlpiridaZaRln@pddisylate

er d' fg‘ractlon
ent peaks

Angle 2- Relative
Theta (20) Intensity % Intensity
19.8 100.0 Vs
19.4 91.9 \&
18.9 61.0 Vs
21.3 54.9 \&
22.4 53.0 S
8.7 43.7 S
11.9 40.0 S
9.4 39.8 S
20.3 322 S
13.8 31.9 S

20 V8 = very strong



-98- Table I Ten nost prom nent X-ray powder diffraction peaks for

6- (4-{442-(4-acetyl pi perazin-1- 1) ethoxyl phenyl i eridin-1- 1 -3-

t r nor onetwo2ot0/9®7di h dro 1 2 4 triazolo 4 3- bl pyri daziroe/dezBrEb®1 Angl e
2- Theta (20) Intensity % Relative Intensity 21.1 100.0 VS 20.4 96.5 VS
18.5 74.8 VS 21.9 72.3 VS 17.9 71.0 V§93_

s = strong

DSC analysis of 6-(4-{4-[2-(4-acetylpiperazin-1-yl)ethoxy]phenyl} piperidin-1-yl)-3-
(trifluoromethyl)-7,8-dihydro[1,2,4]triazolo[4,3-b]pyridazine napadisylate shows two
thermal events, a low endotherm at about 74.6 °C (peak) due to the moisture content

s present in the compound and another endotherm for melting of compound with a peak of
about 219.6°C (Figure L). Thus DSC analysis shows 6-(4-{4-[2-(4-acetylpiperazin-1-
yl)ethoxy]phenyl}piperidin-1-yl)-3-(trifluoromethyl)-7,8-dihydro[ 1,2,4 ]triazolo [4,3-
blpyridazine napadisylate is a high melting solid with a peak of melting at about 219.6°C.

10 Example 5.7
Preparation of 6-(4-{4-[2-(4-acetylpiperazin-1-yl)ethoxy]phenyl}piperidin-1-yl)-3-
(trifluoromethyl)-7,8-dihydro[1,2,4]triazolo[4,3-b]pyridazine di-tosylate
SO,H  SOH

O\/\N/ﬁ
el gt
X O

N7 N
\N_

CF,
A clear solution of toluene-4-sulfonic acid (2.884 g, 15.0 m mol) in methanol (5.0 mL) was

15 added to a clear solution of 6-(4-{4-[2-(4-acetylpiperazin-1-yl)ethoxy]phenyl}piperidin-1-
yl)-3-(trifluoromethyl)-7,8-dihydro[ 1,2,4]triazolo[4,3-b]pyridazine, obtained as described
in Example 5.5, (3.9 g, 7.5 m mol) in methanol (8.0 mL) at 22-25°C. Ethylacetate (20.0
mL) was added drop wise to the resulting clear solution at 22-25°C. The reaction mass
was then stirred for 60 min at 22-25°C. The resulting white color material was collected

20 by filtration and washed with methanol (105.0 mL). The material was dried under reduced
pressure with nitrogen gas bleed at 50°C to afford the desired product 6-(4-{4-[2-(4-
acetylpiperazin-1-yl)ethoxy]phenyl} piperidin-1-yl)-3-(trifluoromethyl)-7,8-dihydro
[1,2,4]triazolo[4,3-b]pyridazine di-tosylate (4.31 g, 67.0%) as free flowing white color
material.

25 1H NMR (400.13 MHz, DMSO-de): 6 1.59 (2H, m), 1.79 (2H, m), 2.04 (3H, s), 2.29 (6H,
s), 2.79 (1H, m), 2.91 —3.02 (6H, m), 3.13-3.17 (3H, m), 3.41 (1H, m), 3.55-3.57 (4H, m),



23.7 69.9 VS 9.4 69.0 s 19.9 51.0 s 24.3 50.3 s 15.2 43.9 s 5VS = very
strong 5= strong DSC anal ysis of

6- (4-{4- [wo(drizamet7y| pi per azi n-1-yl ) et hoxy] phenyl | pi per i #CmAGB291)y058191
(trifluoromethyl)-7,8-dihydro[1,2,4]triazolo [4, 3-b]pyridazine fumarate
shows three endothernms. The first W|th9{:1 peak at about 65.2C, the second
wth a peak at about 10141.9C, and the third one with a peak at about 147C
(Figure R). Thus DSC anal ysis shows

?o(?‘miﬁy%éﬁs IRPLEE L, e B BLOFR S TRl T oh°

mel ting @p[l u W t h an onset of nelti ng at about 147C. 15Exanple 5.10
Pr epar at 1on of

? . Fotreryirpi peri di n- 1-y1) - 3-
(trifd uonwveiriiwbdw&er&ﬁﬁiabmf@[eameo%t(m{eaz[QL(qLafke@dﬂﬂ)@yimdazl ne: PEG400: Gel uci

re 44l 14yl)ethoxy]phenyl}p1per1d1n-1-yl)-3-(tr1ﬂuorornethyl)-7,8-d1hydro[1,2,4]tr1azolo [4,3-
blpyridazine di-tosylate showed the material is in crystalline form characterised by
providing at least one of the following 28 values measured using CuKa radiation: 23.1 and
17.5°, and by providing an X-ray powder diffraction pattern substantially as shown in

10 Figure M. The ten most prominent peaks are shown in Table G.

Table G

Ten most prominent X-ray powder diffraction peaks for 6-(4-{4-[2-(4-acetylpiperazin-1-

vl)ethoxv]phenylpiperidin-1-yl)-3-(trifluoromethvyl)-7.8-dihvdro [ 1.2 4]triazolo [4.3-

blpyridazine di-tosylate

15

Angle 2- Relative
Theta (20) Intensity % Intensity
23.1 100.0 A
17.5 77.1 Vs
22.1 60.3 A
219 44.0 Vs
6.5 36.1 S
12.8 26.8 s
13.6 25.6 S
235 253 S
20.1 22.7 S
14.9 22.0 S

V8 = very strong
s = strong
DSC analysis of 6-(4-{4-[2-(4-acetylpiperazin-1-yl)ethoxy]phenyl} piperidin-1-yl)-3-
(trifluoromethyl)-7,8-dihydro[1,2,4]triazolo [4,3-b]pyridazine di-tosylate shows a single
20 endotherm with a peak of about 224.8°C (Figure N). Thus DSC analysis shows 6-(4-{4-[2-



2010: 50: 40 %V w m xture. -99- 1.00g of Gelucire 44/14 (Lauroyl Macrogol-32
A ycerides) was weighed into a glass vial and heated to 50C in a

t enp- contwol2bedobszat i ng bl ock with continuous stirring PEOGERY0/05Tive
Gelucire nelted within 5 mnutes. 1.25g of PEG 400 (Fl uka Chem ka) was
wei ghed into the nolten Gelucire and §§§'_rred for 10 mnutes at 50C. 250ng
of unmlled 6-(4- {4- 5[2-(4-acetyl pi perazin-1-yl)ethoxy]phenyl}

pi peridin-1-y1)-3-(trifluoronethyl)-7, 8-

di hydro[ 1, 2,4]triazol.o[.4,3-b ridazi ne (0 i ned as desgcri bed in Exanple
5. 5) ek ee AR R SEbeaT PR Ge iR LR 600r pry For
20 m nutcﬁ?cﬁé[@@t@é&o%ﬂ@ib}plyﬂﬁaztiﬁtedi-tosylate is a high melting solid with a peak of

6- (4-{4-[2-(4-acetyl pi perazi n-1-yl)ethoxy] phenyl I pi peridin-1-yl)-3-
(trifluondheg h‘yab)out@g‘-gﬂnydr o[1,2,4]triazol o[ 4, 3-b] pyri dazi ne had al nost
fully dissolved. io The tenperature was increased to 70C and the stirrer
speed increased to 800rpm A col ourless solution was achi eved after 5

m nutses Rfamsplestg ng. 500ny of the sol ution was weighed into a Shinogi
Qual i V HPMC si ze 0 capsule (lot E0703189) and all owed to cool to _room

t enper atRiepardion of oc{doth Ro(4raretydpipstazin-1ad)ethoxyiptpaylipipepisiie-Inditd- usi ng
this met £ . i A ol i vial at the end of
capsul e @ﬁ?%%@yﬁg?%gﬁ‘@é‘ﬁ?ﬁaﬁB‘EWJ%Q%EWF' %ﬂgﬁ ag‘?%fysed by XRPD. The
XRPD was conpared to RRBD\H@K\ﬁr n obtained for Gelucire. The liquid
conponent ( PEG 400) ot anal Q,E/IN by XRPD, due to the lack of |ong range
order and there k of an diffraction. The conparison of

XRPD s al | owed { he peaks associ at ed vvioth the formul ati on excipients to be
subtracted”tr 0se peaks (very strong 20to weak) associated with

6- (4-{442-)(4-rcetyl pi perazf7=\L- yl ) et hoxy] phenyl | pi peri din-1-y1)-
3-(triflnGronet hyl)-7, 80aFhydFEPY, 2, 4] tri azol o[ 4, 3- b] pyri dazi ne. The peaks
associ at 8 ith the excipients did not overlap with any very strong,

strong, nedi @M or weak peaks associated with

6- (4-{4-[2-(4-acetyl pi perazi n-1-yl) et hoxy] phenyl | pi peridi n-1-y1)-3-

(trifl uoheleer sputjornm snaiﬁlhw@nddpﬂﬂ\éy}-ﬁﬁ inalz@Bo{lme:tﬂmp §rQ Bid2 ivae addqusldo XRPD  of
L1 B0 QUGN SLLiBR of 44792 SRR RERS o R R Rl SR At ed Wi e
acet yl pi(pefl@zomethyly7) SUmgdso] pbaMyiak¢lo@ed-bhyriddziycl bbircdras dbsepibedrat hyl ) - 7, 8-

di hydro[ 1, 2,4]tri azol 03[4 3-b] pyridazine crystalline solid fornms. Thus the
6- (4- { 4-frammic 5.5, (2.0 g, 84m rnolS) in methanol (2.0 mL) at 22-25°C and the resulting clear

acet yl pi hns phen i o IR E I tohi 4o nmet hyl ) -7, 8-
di hydr o[s?ﬁgi?’ff]h??ﬁg’%ﬁdo% @F}?*é?%a%n ERERADA el ey dalchr kL0 UARAT DY
anor phoushyflasemte (1-61004.) bdded(dop {vse th Zhe(rbacmatnydsp np22-a31(h-Theypadtivaxy] phenyl }
pip eridin-|I- - 3-. . o . . .

(trifludP %ﬁﬁ)ﬂﬁl}‘rgdé?rh%ﬁnaﬂ[ % 2372 br 185 6758 |e3V | SRl T BT Y8EG400: PEGL50
0" 10: 50: e W, Wkkidh G 1989 Wi EIFGL80Q (€ Dok el wRsyegl ghed 1 nt o
a glass vial and heated to 50C in a tenp-controll ed heating block with
cont i nuauslestedneddpyess@EOYifmpitrogtregaitctiso 60 Htot adtbrdvilictriesird! produdt €s(4- 1. 259

f PEG 400.(Fl uka, Cheni k > hed nto. ettt 1 ot 1. 259
For 10 mhRa s S0 Eoe SEoMSTar S TRTY plrob oyt foomahyy gne tirre

acetyl picﬁwcaaqlmﬁwdzbﬁ?m,gm%m@amb i1 %mlng,pﬂm%) & federidv i@ ket hyl ) - 7, 8-
di hydro[ 1, 2,4]triazol o[ 4, 3-b] pyri dazi ne (obtai ned as described in Exanple
5. 5) 2nascolys mEPEgHed i nto the nol ten PEGL500: PEG400 and stirred (800rpm for

20 m nut | SS,\.S0l A i ey f 1 hut es of
stirri ngﬁ%&%lﬂ@Sm$§bﬁ)'m§ mfez?gﬁ@gfi72§%ﬁ’am§%@o@?ﬁ églﬁﬁﬁPl\/EJ si ze
0 capsulm), Ql7ot(2B0#0) 321802y, aldsquEdmb,B. @ H, ) 3r36Q6HL eNPE2At4H enpef or e
closing the capsul e. Four ca7psul es were made using this nethod. The overage

|
mat er i alO-PeAln-0P i GH He Tt 7428l ¢)-al at the end of capsule filing was

25 PXRD and DSC of 6-(4- {4-[2-(4-acetylpiperazin-1-yDethoxy]phenvl}piperidin-1-y1)-3-

(trifluoromethyl)-7.8-dihydro[1,2.4]triazolo [4.3-b]pyridazine maleate




15 cooled to roomtenperature and anal ysed by XRPD. The XRPD was conpared
to that XRPD pattern obtained for PEG 1500. The liquid conponent (PEG 400)
was not awelywead2dry XRPD, due to the | ack of |ong rangeprordanosvdotoner ef ore
a lack of an X-ray diffraction. The conparison of XRPD s all owed those
peaks associated with the fornul ation &¥0|p|ents to be subtracted from

t hose peaks (very strong 20to weak) asSociated with

6- (4-{442-(4- acetylplpera2|n 1- yI)ethoxy]phenyIIplperldln 1-y1)-

assoct ar B Sronuier ST GHANES it BT P WA ery strong, |

strong, ﬂk@hd;t k REAKSyI @6 by 8-dihydro[1,2,4]triazolo [4,3-
6-(4-{4-]2- malgle?y}?ﬁlbeeram}r]ﬁ?m et hoem?,l) 1Iyro[erl (]jlrlra:Z?L?>[l )-3-

(trifl ud:r]pmdaﬁyie)maﬁeese @hcmpdlrtbf malzcm] tnrqrmt@i ing fpr@kdh]awtelﬂd@tbmerovrﬂm HRPD of
0o BYbRE b Sif1R) 28 DO AR BRI RS LM RioPR uP326" ¢ W 11
acet y| plb?e% GidRrelmyX 8 W&ran%wldrppa%fﬂ ﬁfb@mﬁnamy)as%h&\tvﬁhﬁ Fugarooetiy! ) - 7, 8-

di hydr o[ 4] trlazol o[ 4, 3-b] pyri dazi ne crystalline solid forms. Thus the
6- (4-{4- t[alzn(oatpromment peaks are shown in Table H.

acetyl plﬁ%gaﬁl n-1-yl) et hoxy] phenyl I pi peridin-1-y1)-3-(trifluoromethyl)-7,8-
di hydr o[ Jtriazol o[ 4, 3-b] pyridazine in the formulation was in an

anor phouEenf @6dMproniBe 04 D40SRRTE QiFTra CHiHOIAL OB BAY- {4- [DOY-a X apTpéesin8-9 The
f ol | owi ng corrpounds were pr epar ed 1n 12- 39% y| eI d by an anal ol%ous met hod to

Exan‘p| e Yl ctheg _& :.’gb !’"2.1 'ig ! lororpath g iy MOy | ¢ et [HAP
di hydr o[ %E €§&h§[4 3- b]pyrlda2|ne and the appropri ate al dehyde: - EX.
R 1H N 9. Od6) mz [MAWG6 3-F 6 2.31 (4H, m, 2.74 (2H, t),
2.98 (2H, t), 3.38 (Adflen), (383 Relative
Intensity %
Theta (20) Intensity

20.3 100.0 Vs

22.0 96.6 Vs

11.9 84.3 Vs

19.4 84.0 Vs

26.5 64.2 Vs

19.6 61.5 Vs

24.9 55.1 S

27.2 49.7 S

16.8 42.4 S

13.5 41.0 S

V8 = very strong

s = strong
DSC analysis of 6-(4-{4-[2-(4-acetylpiperazin-1-yl)ethoxy]phenyl} piperidin-1-yl)-3-
(trifluoromethyl)-7,8-dihydro[1,2,4]triazolo [4,3-b]pyridazine maleate shows a single

15 endotherm with a peak of about 179.2°C (Figure P). Thus DSC analysis shows 6-(4-{4-[2-

(4-acetylpiperazin-1-yl) ethoxy] phenyl} piperidin-1-yl)-3-(trifluoromethyl)-7,8-
dihydro[1,2,4]triazolo [4,3-b]pyridazine maleate is a high melting solid with a peak of
melting at about 179.2°C.

20  Example 5.9



3.41 (2H, s), 6.92 - 7.04 (3H, m, 7.24 (1H, m) 7 3-Cl 6 2.45 (4H, m,
2.88 (2H, t), 3.13 (2H, t), 3.53 (6H, n), 399 7.34 (4H m 8 3-CF3 6
(4Hwopo109881(2H, t), 3.13 (2H, t), 3.53 (4H m, P¢I&B20B/BGA19(2H,
7.67 (4H m 9 2,3-di- 6 2.49 (4H m, 2.88 (2H, t), 3.13 (2H,
(4H, m, 401 F

2. 47
7.57
3.52
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Preparation of 6-(4-{4-[2-(4-acetylpiperazin-1-yl)ethoxy]phenyl}piperidin-1-yl)-3-
(trifluoromethyl)-7,8-dihydro[1,2,4|triazolo[4,3-b]pyridazine fumarate

e

N 0
Jf\l( HOOC
7 \

_N
N ] COOH
\ =
CF,

A clear solution of fumaric acid (0.223 g, 1.92 m mol) in methanol (3.0 mL) was added to
a clear solution of 6-(4-{4-[2-(4-acetylpiperazin-1-yl)ethoxy]phenyl}piperidin-1-yl)-3-
(trifluoromethyl)-7,8-dihydro[1,2,4]triazolo[4,3-b]pyridazine, obtained as described in
Example 5.5, (1.0 g, 1.92 m mol) in methanol (2.0 mL) at 22-25°C and the resulting clear
solution heated to 50°C for 30 min. The mixture was cooled to 22-25°C and ethylacetate
(8.0 mL) charged drop wise into the reaction mass at 22-25°C. The solvent was stripped
off and the reaction mass charged with fresh ethylacetate (8.0 mL). The reaction mass was
then stirred for 60 min at 22-25°C. The resulting white color material was collected by
filtration. The material was then dried under reduced pressure with nitrogen gas bleed at
50°C to afford the desired product 6-(4-{4-[2-(4-acetylpiperazin-1-
yl)ethoxy]phenyl}piperidin-1-yl)-3-(trifluoromethyl)-7,8-dihydro[ 1,2,4 ]triazolo [4,3-
b]pyridazine fumarate (0.91 g, 74.0%) as free flowing white color material.

IH NMR (400.13 MHz, DMSO-de): 6 1.61 (2H, m), 1.81 (2H, m), 1.97 (3H, s), 2.42 (2H,
m), 2.71 (3H, m), 2.90 (4H, m), 3.12 (2H, m), 3.38 (6H, m), 4.04 (2H, m), 4.27 (2H, m),
6.62 (2H, s), 6.86 (2H, d), 7.14 (2H, d).

PXRD and DSC of 6-(4-{4-[2-(4-acetylpiperazin-1-yl)ethoxvy]phenyl}piperidin-1-y1)-3-

(trifluoromethyl)-7.8-dihydro[1,2.4]triazolo [4.3-b]pyridazine fumarate

The X-ray powder diffraction spectra for 6-(4-{4-[2-(4-acetylpiperazin-1-
yl)ethoxy]phenyl} piperidin-1-yl)-3-(trifluoromethyl)-7,8-dihydro[ 1,2,4 ]triazolo [4,3-
blpyridazine fumarate showed the material is in crystalline form characterised by
providing at least one of the following 20 values measured using CuKa radiation: 21.1 and
20.4°, and by providing an X-ray powder diffraction pattern substantially as shown in

Figure Q. The ten most prominent peaks are shown in Table I.

s),

t),



3.65 (2H, s), 7.18 - 7.28 (2H m, 7.36 (1H m Exanpl e 10 Preparation
of 6-14-12-(difluoronethyl)-5-fluorobenzvlipiperazin-1-x11-3-
(trifluorwoebtwmio)371, 8- di hydroll, 2, 41tri azol 014, 3- bl pyri e#azigBeo10@52td41 10CF3
otained in 67%vyield by an anal ogous nethod to Exanple 1, starting from
6- (pi perazin-1- y1)-3 -(trifluoronethy#_-7,8-dihydro-[1,2,4]triazolo [4,3
- b] pyri dazi ne and 2-difl uoronethyl- 5-11uorobenzal dehyde. -102- 1H NMR
(399.9 Mz, DVMSO-d6) 6 2.46 (4H, m, 2.89 (2H, t), 3.14 (2H, t), 3.51 (4H,
m, 3.67 % s), 7.22 - 7.49 (3H, m, 7.69 (1H, m; mz = 433 [ MtH| +.

The 2-di onet hyl-5-fl uor obenzal dehyde used as starting material was

pr epar edl“éilsmésft %kd@%nrx&mm ldrFae e wmmr%t(udﬂ [2-(4LdcRtyiTh&iaril de
complex (1 46 nL 21 46 nol ) mas added to
BOTP 4/.8 b THF (120

2- bronD)iM@” ‘ , 54 ]trien

m.) CoohﬁglquIF nder n|trogen The resultlng solution was stirred at
-20C for D nmet hyl formam de (1.813 nl, 23.41 mmol) was added,
and the m xture S.I rA.@%ehor a further 1|hougelafifé Nt @i ning the tenperature
in the range -15 to -20C. The Imtettsity@owas al |l owed t¢ warmto anbi ent
tenperature, then ZWhﬁ?dz@bhloric aci d ((10dntempityas |added and the mixture
was extracted with EtQ“LI 150 IIL6OOn¢_|e ongam c_tayer|was washed with
saturated sodi um bi carbonate (12 ) and concentrated to yield crude
15product. The crude ppaduct| wasopuyrified by §J ash silica chromatography,
elution gradient b to 10% Ftl0Ac in isochexane Pure fractions were
evaporated to dryﬁesslgé af flor d 248(difluoron§thyl) 5-f | uor obenzal dehyde
(1.250 g, 36.8% 15 a tourt Ubb 3qu +H var( (399.9 MHz, CDC13) 6 7.26
(1H, t), 7.37 - 7 EKH : 3 47 (1H n) 7.78 - 7.82 (1H, m,
10.19 (1H, d); mz = 1798 EN@FU .72@ Exanples Jgl- 13 |[The foll owi ng conpounds
were prepared in :16- 550 yielld by an anallogous nethod to Exanple 1, starting
from 23.7 699 VS
6- (pi perazin- 1-yly=3=g+ UIUII% =1, 8=dihydrofil, 2, 4] tri azol o[ 4, 3-b] pyr
i dazi ne and the approprT ate |i ndol’€-"3- car|boxal dehyde] -

19.9 51.0 S
243 50.3 s
15.2 439 s
5 V8 = very strong
s = strong

DSC analysis of 6-(4-{4-[2-(4-acetylpiperazin-1-yl)ethoxy]phenyl} piperidin-1-yl)-3-
(trifluoromethyl)-7,8-dihydro[1,2,4]triazolo [4,3-b]pyridazine fumarate shows three
endotherms. The first with a peak at about 65.2°C, the second with a peak at about

10 141.9°C, and the third one with a peak at about 147°C (Figure R). Thus DSC analysis
shows 6-(4-{4-[2-(4-acetylpiperazin-1-yl)ethoxy]phenyl} piperidin-1-yl)-3-(trifluoro
methyl)-7,8-dihydro[1,2,4]triazolo [4,3-b]pyridazine fumarate is a high melting solid with

an onset of melting at about 147°C.

15 Example 5.10
Preparation of 6-(4-{4-]2-(4-acetylpiperazin-1-vl)ethoxvlphenvlipiperidin-1-v1)-3-

(trifluoromethvD-7.8-dihvdro|1.2.4]triazolo[4.3-b]pvridazine in amphorous form

a) 6-(4-{4-[2-(4-acetylpiperazin-1-yl)ethoxy]phenyl } piperidin-1-yl)-3-
(trifluoromethyl)-7,8-dihydro[1,2,4]triazolo[4,3-b]pyridazine:PEG400:Gelucire 44/14
20  10:50:40 %w/w mixture.



| NHNI Ny \N-- CF3 WD 2010/ 092371PCT/ GB2010/ 050191 -103- Ex. R 1H NMR
(399.9 Mz, DMSO-d6) mz [MAW 11l H 6 2.47 (4H n), 2.87 (2H t), 3.11 (2H,
t), 3.50 WOHp1mp2373. 69 404  (2H, s), 6.99 (1H, ), 7.0@CEHH20my050B126 (1H,
d), 7.36 (1H,

-99.

1.00g of Gelucire 44/14 (Lauroyl Macrogol-32 Glycerides) was weighed into a glass vial
and heated to 50°C in a temp-controlled heating block with continuous stirring (600rpm).
The Gelucire melted within 5 minutes. 1.25g of PEG 400 (Fluka Chemika) was weighed
into the molten Gelucire and stirred for 10 minutes at 50°C. 250mg of unmilled 6-(4-{4-

5 [2-(4-acetylpiperazin-1-yl)ethoxy]phenyl} piperidin-1-yl)-3-(trifluoromethyl)-7,8-
dihydro[1,2,4]triazolo[4,3-b]pyridazine (obtained as described in Example 5.5) was
weighed into the molten Gelucire:PEG400 and stirred (600rpm) for 20 minutes at 50°C by
which time the 6-(4-{4-[2-(4-acetylpiperazin-1-yl)ethoxy]phenyl}piperidin-1-yl)-3-
(trifluoromethyl)-7,8-dihydro[1,2,4]triazolo[4,3-b]pyridazine had almost fully dissolved.

10 The temperature was increased to 70°C and the stirrer speed increased to 800rpm. A
colourless solution was achieved after 5 minutes of stirring. 500mg of the solution was
weighed into a Shinogi QualiV HPMC size 0 capsule (ot E0703189) and allowed to cool
to room temperature before closing the capsule. Four 4 capsules were made using this
method. The overage material remaining in the glass vial at the end of capsule filing was

15 cooled to room temperature and analysed by XRPD.

The XRPD was compared to that XRPD pattern obtained for Gelucire. The liquid
component (PEG 400) was not analysed by XRPD, due to the lack of long range order and
therefore a lack of an X-ray diffraction. The comparison of XRPD’s allowed the peaks
associated with the formulation excipients to be subtracted from those peaks (very strong

20 to weak) associated with 6-(4-{4-[2-(4-acetylpiperazin-1-yl)ethoxy]phenyl} piperidin-1-yl)-
3-(trifluoromethyl)-7,8-dihydro[ 1,2,4]triazolo[4,3-b]pyridazine. The peaks associated with
the excipients did not overlap with any very strong, strong, medium or weak peaks
associated with 6-(4-{4-[2-(4-acetylpiperazin-1-yl)ethoxy]phenyl}piperidin-1-yl)-3-
(trifluoromethyl)-7,8-dihydro[ 1,2,4]triazolo[4,3-b]pyridazine. The XRPD of the

25 formulation did not show any peaks (strong to weak) associated with 6-(4-{4-[2-(4-
acetylpiperazin-1-yl)ethoxy]phenyl} piperidin-1-yl)-3-(trifluoromethyl)-7,8-
dihydro[1,2,4]triazolo[4,3-b]pyridazine crystalline solid forms. Thus the 6-(4-{4-[2-(4-
acetylpiperazin-1-yl)ethoxy]phenyl} piperidin-1-yl)-3-(trifluoromethyl)-7,8-
dihydro[1,2,4]triazolo[4,3-b]pyridazine in the formulation was in an amorphous form.
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d, 7.65 (1H, d), 10.97 (1H, s) 12 F 6 2.46 (4H m, 2.87 (2H t), 3.11
(2H, t), 3.50 (4H, nm, 3.66 422 (2H, s), 6.92 (1H, m, 7.37 (3H m,

11. 08 (1HvOP1o/@B7CN 6 2.47 (4H, m), 2.87 (2H, t), 3.11pr(C2HB20)0/05819%1 (4H,
m, 3.73 429 (2H, s), 7.44 (1H, m, 7.49 (1H, s), 7.54 (1H, d), 8.19 (1H,
s), 11.57 (1H, s) Exampl e 14 _100-

b) 6-(4-{4-[2-(4-acetylpiperazin-1-yl)ethoxy]phenyl } piperidin-1-yl)-3-
(trifluoromethyl)-7,8-dihydro[1,2,4 triazolo[4,3-b]pyridazine:PEG400:PEG1500 10:50:40
Y% w/w mixture.
1.00g of PEG 1500 (Fluka Chemika) was weighed into a glass vial and heated to 50°C in a
s temp-controlled heating block with continuous stirring (600rpm). The PEG1500 melted

within 5 minutes. 1.25g of PEG 400 (Fluka Chemika) was weighed into the molten
PEG1500 and stirred for 10 minutes at 50°C. 250mg of unmilled 6-(4-{4-[2-(4-
acetylpiperazin-1-yl)ethoxy]phenyl} piperidin-1-yl)-3-(trifluoromethyl)-7,8-
dihydro[1,2,4]triazolo[4,3-b]pyridazine (obtained as described in Example 5.5) was

10 weighed into the molten PEG1500:PEG400 and stirred (800rpm) for 20 minutes at 70°C.
A colourless solution was achieved after 20 minutes of stirring. 500mg of the solution
was weighed into a Shinogi QualiV HPMC size 0 capsule (lot E0703189) and allowed to
cool to rrom temperature before closing the capsule. Four capsules were made using this
method. The overage material remaining in the glass vial at the end of capsule filing was

15 cooled to room temperature and analysed by XRPD.
The XRPD was compared to that XRPD pattern obtained for PEG1500. The liquid
component (PEG 400) was not analysed by XRPD, due to the lack of long range order and
therefore a lack of an X-ray diffraction. The comparison of XRPD’s allowed those peaks
associated with the formulation excipients to be subtracted from those peaks (very strong

20 to weak) associated with 6-(4-{4-[2-(4-acetylpiperazin-1-yl)ethoxy]phenyl} piperidin-1-yl)-
3-(trifluoromethyl)-7,8-dihydro[ 1,2,4]triazolo[4,3-b]pyridazine. The peaks associated with
the excipients did not overlap with any very strong, strong, medium or weak peaks
associated with 6-(4-{4-[2-(4-acetylpiperazin-1-yl)ethoxy]phenyl}piperidin-1-yl)-3-
(trifluoromethyl)-7,8-dihydro[ 1,2,4]triazolo[4,3-b]pyridazine. The XRPD of the

25 formulation did not show any peaks (strong to weak) associated with 6-(4-{4-[2-(4-
acetylpiperazin-1-yl)ethoxy]phenyl} piperidin-1-yl)-3-(trifluoromethyl)-7,8-
dihydro[1,2,4]triazolo[4,3-b]pyridazine crystalline solid forms. Thus the 6-(4-{4-[2-(4-
acetylpiperazin-1-yl)ethoxy]phenyl} piperidin-1-yl)-3-(trifluoromethyl)-7,8-
dihydro[1,2,4]triazolo[4,3-b]pyridazine in the formulation was in an amorphous form.
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Preparation of 4-(4-fluorophenyl)-143-(trifluoronethyl)-7,8- dihydro

[1,2,41triazolo [4,3-b] pyridazin-6-yl] piperidin-4-o0f 5 F btained in

33% yi el dwbyoswnoastal ogous net hod to Exanpl e 4.2, starti RgTIGR20M050B4

fluorophenyl)-1- [3 -(trifluoronethyl) [1,2,4]triazolo [4,3

-b] pyridazin-6-yl]p ip eridin-4-ol. 1 MR (399.9 MHz, DVMBO-d6) 6 1.66 (2H,

m, 1.97 (2H, nm), 2.95 (2H, t), 3.16 (2H, t), 3.31 (2H, m, 4.09 (2H m,

5.28 (1H, s), 7.15 (2H, m, 7.53 (2H, m; mz = 384 [MH +. 10 The

4- (4-1I ngroEt]engJ&-l-[B-(trifl uoronethyl )[ 1, 2, 4] triazol o[ 4, 3-Db] pyri dazi n-6-

yl ] pi per S used as starting material was prepared as follows :-

G- Chl o1 O ol oRRREA dro biopdrelih 153001 gt B ] @idiBazhmoiabt ai ned as

described in 15 ébnatsh. Chem 1972, 103, 1 91?1 (251 nmg, 1.13 mol),

4- (4- f | udraopthe hystarphg &pindi-pipgragin- [ -3 13-(trifluotom@hylygl® and DI PEA (0.20 i,

1.13 nmol.). jn .3 re.stirred. and heated. at C for 1 hour. The

resul ti n%ﬂ%dg?ﬂ%ﬁé%gﬁ%fglﬁ%@aémgr%g(talﬁetapp{ao r%reaatlﬁ‘?’hé’,ge'énd -104- quenched

with water (10 niL h eetpitated solid was collected by filtration,

washed sequenti al@i th g acetonitrile and ether and dried under

vacuumto gj N(4-

fl uor ophen 1)-| -[3-(trifluoronethyl)[1,2,4]triazol o[ 4, 3-b] pyri dazi n-6-yl]pi

peridin-4-xl (820 ng, 74% . 51H NWR (399.9 Mz, DMSO-d6) 6 1.71 - 1.75 (2H,
t

m, 1.9887 2N06 (2H, m), 3.40 - 3.46 (2H, n), 4.19 - 4.22 (2H, m, 5.28
(1H, s), \ﬁ”% (2H, t), 7.54 (2H, dd), 7.66 (1H, d), 8.24 (1H d); mz = 382
[ MEH] +. ampie 15 10Preparati on of

6- 14-514- 12- ( 1- et hyl - 1H pyr azol - 5- ybet hoxy! phenyl! | pi peri di n-1-y11- 3-
(triflugrQmeRhyT) - ﬂlﬁ'l‘@!ld@)’@@@@%ﬂﬂzf‘éﬂ/fg(ﬁéé’) 014, 3-blpyridaz|gg; i || | ;N

6 |3-F 5231 (4H, m), 2.74 (2H, t), 2.98 (2H, 1), 3.38 (4H, m), | 383
3.41 (2H, 5), 6.92 - 7.04 (3H, m), 7.24 (1H, m)
7 [3-Cl | 5245 (4H, m), 2.88 (2H, 1), 3.13 (2H, 1), 3.53 (6H, m), | 399
7.34 (4H, m)
8 |3-CF; | 06247 (4H, m), 2.88 (2H, t), 3.13 (2H, t), 3.53 (4H, m), | 433
3.64 (2H, 5), 7.57 - 7.67 (4H, m)
9 [2,3-di- | 52.49 (4H, m), 2.88 (2H, 1), 3.13 (2H, 1), 3.52 (4H, m), | 401
F 3.65 (2H, 5), 7.18 - 7.28 (2H, m), 7.36 (1H, m)

Example 10
Preparation of 6-[4-[2-(difluoromethvl)-5-fluorobenzvllpiperazin-1-vl]-3-

(trifluoromethvD-7.8-dihvdro[1.2.4]triazolo[4.3-b]pvridazine
CF,H

@

N
Q\I/ F
N 7N
\ om—
N
0 CF,
Obtained in 67% yield by an analogous method to Example 1, starting from 6-(piperazin-1-

yl)-3-(trifluoromethyl)-7,8-dihydro-[ 1,2,4]triazolo[4,3-b]pyridazine and 2-difluoromethyl-
5-fluorobenzaldehyde.



otained in 73%vyield by an anal ogous nethod to Exanple 4.2, starting from
6-[4-[4-[2- (1-methyl-1H pyrazol -5-ypet hoxy] phenyl ] pi peridin-1-yl] -3-
15(trifl woaomideyd7i[ 1, 2, 4]tri azol o[ 4, 3-b] pyri dazi ne. 1HPRVRE280@5019VHz,
DMSO-d6) 6 1.61 (2H, nm), 1.82 (2H, m, 2.78 (1H, n), 2.92 - 3.02 (4H, nm,
3.09 (2H, t), 3.15 (2H, t), 3.79 (3H, , 4.18 (2H, t), 4.29 (2H, m), 6.14
(1H, d), 6.89 (2H, d), 7.17 (2H, d), 7.30 (1H, d); mz = 474 [M+H +. 20The
6- [4-[4- [2-(1-nethyl-1H pyrazol-5-yl)ethoxy] phenyl]piperidin-1-yl] -3-

. b ol SR LSROUBRG LT8R SRR FA e
2- (1- ety @ g SRV 3207, 4@(73»ﬁ ), hapqhH, mgogﬂz a4Byyl+HIi-t hi um (1. 6M i n

hexanes) (1226 mlL, 1961.78 mmol) was added dropwi se to 1-
met hy1- 1H— pyrazol e (153.4 g, 1868 37 mmol) in THF (3000 rrL) cooled to -78C

over a rs nde sulting,solution was stirred
ot L soc s 2 digRarclnatd’s-He bR EB R oo BE L TR o PP BIr8RAIT et ' o
m nutses. foHO\S@L ution of oxirane (210 nmL, 5 4203.82 nmol) in THF (600 nlL) was
added slowy at -10C foll owed by further THF (1000 nL) and the resulting
slurry was stirred at -10C for 30 m nutes, then at OC for 30 mnutes. The

m xture . . I i txogen and
stirred ]lfé\%ﬁ é)gﬁﬁ%urs&x\%ghg%gg i oncm%n?%re s(gﬁrér%%:ﬁggi (tij srﬁr{n%ll)at ed
NHAC1L  wassxlded tco:nb(&ﬁlﬂ®-(dﬂﬂ)mrdrﬂmh§l'lwé‘r®rciepmmt(ed9 &nd9.5 hennag]ya0ldF phase
extracte but 3.10.X 100 The conbi ned. or gan wer e
washed Wi @Wﬂéatca?laa EEW f(qg der PefEREch he f&WIEHg m}gvowwqu.gaﬁ @?éofoahd
evapgr atlﬁﬂrtNI@JD{ﬁleﬁﬁefShhamlgl@(Pﬁﬂvﬁi Q?Q‘Ptrﬁrﬁ z%a\é“aa&dt %&'@1@%&%@ 0 m) to

| eave an oil wWith so sol | The oil' was dissolved In
i nsol ublstirsdiforch fuatberf 1 howr mdintdifiing titk teaphtiravt the DAge -The -QDf(Erﬁh@ was

f h h | i NO HPLC col | uti
W th & gPRren apoot By et Rty Reme Ry foars v B ons |68 oL for at oq
to, drynob, Jdeahiong visble 15 e B G049 TRE0I A9 6§39 a5 ar
oil. 1H Nl\/RBé4OO 1 MHz, DMSO-d6) 6 2.77 (2H, , 3.74 (3H,

s), 4. 74vishgql with sa@raped (o_t.imn;l hjcarbpnaie ((ZLQ—mLal ynd Q@Pﬁ@pmdm mid gfude
6444442- 1 1H- 1
e udrOREn g R AR kol TS RIGR b B o e 16

mol ) was laﬂidE@AZU’ mﬁmlﬁzﬁaﬁeoPére[ﬂac[ans were evaporated to dryness to afford 2-
(trifluoromethyl 24]tr|azolo[43bpyrlda2|n6yl er i di n-4-yl ] phenol

(obt ai nddifheresaet Yll)'é qrebepzalfgivdes] 25 Ef%%%%’hﬁ %?P@Fr f‘§§ iftidng materi al s)

§TT2£| )g anéitrllg]lqielj Nﬁ{ g)lneﬁgg%s(lékb Z'4%§D%4%§3t’ﬁ% &?gé](d)ﬂﬁﬁ 1I'hé00 e

resul ti @7&0782(11@ m@gslogt)l(ﬂHedl) at/zamﬁBQM-Ht]errper ature for 3 days. The
reaction m xture was evaporated to dryness and re-dissolved in DCM (1 L),
and t’he sol ution was washed sequentially with 2M NaCH (300 nL x 2) and
sat ur at g Rhh1e€1{450 nL) The organic layer was dried over MgSO4, filtered
and eva Oafford crude product. The crude product was purified by
flash siThedallewmgretmpgnagsyere pkapaiadgn w3 v $%bdetOscanaipgosomestadeo f ol | owed

b f O 3% MeQH i E he desi d
o) oauct afle DL B8 & tnpyided Thanopblodeapr ekt ae.  he desire

[1,2,4]triazolo[4,3-b]pyridazine and the appropriate indole-3-carboxaldehyde:-

S



-106- DCM (500 nL) and the solution washed with 2M NaOH (300 nL x 2)

foll owed by brine (250 nL), then dried over MgSH, filtered and evaporat ed.
The resi dwe 2om0983m1t her purified by flash silica chromatrogrGabi/oseiout i on
gradient 80 to 100% Et OAc i n i sohexane. Pure fracti ons were evaporated to
dryness to afford 6444442-(1-met hyl- 1Hl;®yrazol

5yl ) et hoxy] phenyl ] pi peridin-1-y1]-3-(frifl uororret hyI)[l 2,4]triazol of 4, 3-Db]
pyri dazi ne (18 21 g, 50. 1% as a SO|Id 1H NVR (399.9 MHz, DMSO d6) 6 1.67

2H, , (2H u¢-r’4H, A —79{3H—5),
{2 (LRER TR ST IE bR oy D HOVR9-8) - 6. 00 (20 7. JoeaM 1Y, 30
(1H, d),[ 1 bf (] '5'72.4]7)(4H§n6f]2.8ﬂ-@H,q),’3.W(éHjt)flf.éOl(m,"ﬁlI3.6'4) Ex@apl e 16

Pr epar at|i on| of
6- 14- 14-12- ( 1- net2y) 9,160 DGItE 2o), 7 D8\ bt maxA2oOéh ).l Tdpethzi n- 1-y11- 3-

trifluoromethyl): 7, 8- di r 2, 41triazol 014, 3-bl pyri daziine / N\ N/
i(sGIJt aiured in %52‘/1’3 &%dﬁgéga}ﬁ%r{iﬁo ouls rzret hod to E)F:;rr;:)l eZI4. 2, starting
from 6- [[42f #+1 21 s0lea@tnwd; 1KY Pt 3% 0 r15(2¥11})eB B@@!ﬂipﬁa@%d pilpepazin-1-y1J - 3-

(triflugromethyl)[1, 2, 4]triazol o[ 4, 3-b] azi ne (1399. 9 MHz,
DVBO- d6)| 6 2. 95| (2, s),t<)92elH)5n), 73718H(1&§111r@8 (IBI 6)6 (4H m) 3.79 3H,

fr}’z : iiggi )IC[I‘T\/;@“ZJ,‘I?*@H}%I#Q? F7 (%I{ $ B 1200, O 3 5T @, af d 78 [ ahost T )
[ 2-(1- et hyl- lH- asgoj 4b ])I—ﬂ-)n?)t X]Hh@nyb}; ng RI)ES. @9(1}'1' s|) y1]-3 -

(trifluoronmethyl) 4]tr|azol o[ 4, 3- b] pyri dazine used as starting nmateri al

was prepared as|fl IW&WSI;S) -107- Preparation of

44443- ( triftuooronethyt) 1,24t riazoto 4, 3=bjpyridazin=6=ytptperazini -yl | p

henol DI PEA (52.4 ni, 300.84 mml) was added to

6- chl or cExmhpleilfyl uoronmet hyl )- [ 1, 2,4]triazol o[ 4, 3-b] pyri dazi ne (obtained as
din ND

descri be natsh. Chem 1972, 103
Preparation of 4-(4-fluorophenvl)- 1- [3- (tr1ﬂu0r0methvl)-7 8-

]

L

dihvdro]1.2.4]triazolo|4.3-b]pvridazin-6-vl]piperidin-4-ol
F

OH

Obtained in 33% yield by an analogous method to Example 4.2, starting from 4-(4-

fluorophenyl)-1-[3-(trifluoromethyl)[ 1,2,4]triazolo[4,3-b]pyridazin-6-yl]piperidin-4-ol.

IH NMR (399.9 MHz, DMSO-d6) 6 1.66 (2H, m), 1.97 (2H, m), 2.95 (2H, t), 3.16 (2H, 1),

3.31 (2H, m), 4.09 (2H, m), 5.28 (1H, s), 7.15 (2H, m), 7.53 (2H, m); m/z =384 [M+H]+.
10

The 4-(4-fluorophenyl)-1-[3-(trifluoromethyl)[1,2,4]triazolo[4,3-b]pyridazin-6-

yl]piperidin-4-ol used as starting material was prepared as follows :-

6-Chloro-3-(trifluoromethyl)-[1,2,4]triazolo[4,3-b]pyridazine (obtained as described in
15 Monatsh. Chem. 1972, 103, 1591) (251 mg, 1.13 mmol), 4-(4-fluorophenyl)piperidin-4-ol
(215 mg, 1.13 mmol) and DIPEA (0.20 mL, 1.13 mmol) in DMF (3 mL) were stirred and

heated at 80°C for 1 hour. The resulting solution was cooled to ambient temperature, and



51591) (44.6 g, 200.56 nmmol) and 1-(4-hydroxyphenyl) pi perazine (39.32 g,
220.61 mmol ) in DMF (450 nL) The resulting solution was stirred at 80C for
2 hours. wWbeorcgmei7iion m xture was cool ed to room t enper @CUrGB2010MEM 91
evaporated to dryness and partitioned between DCM (2 L) and water (1 L)
cont ai ni ng nethanol (250 n.) to aid so(ggility. The insoluble material was
collected by filtration, washed with anol and dried to give the io
desired product. The organic filtrate was separated fromthe aqueous, then

hed with s t t ed 00 nmL), dri d dt
br o guene RS RS (OURE SE PP I s oBERRT PR v °
col I ect egdqRshiifily txtatwaat s etl Wid O QM bl QHBS BRIV k. (4C0mDI ned
wi th the previous redmﬁltate and dried to afford 4-{4 5

(trifl udtupmenhepy) {113 tufluarpmeby B[ 142, alilbf}qwq[ﬂédﬂpmmyt $pilp@esidind-bl yI | phenol
(63.8 0,18 %;a a solid. 1H NVR (399.9 MHz, DMBO-d6) 6 3.12 (4H, m,
3.75 (4|4 %@g’ dz (2H, d), 6.87 (2H, d), 7.67 (1H, d), 8.28 (1H d), 8.87
(1H, ss); 1HNME (3859 M¥EAIDMSO- d6)|8rleplaJBU5QlHQﬁ) 1.98 - 2.06 (2H, rn) 3.40 - 3.46
6444442(&1 neth 1-111- pyrazol - ethox henyl | pera2|n 1-y1]-3-
20(trifl %/rjl{ZZ (5 4rpt,r5|%8z6 )473L4tf]yzlﬁpt)» aéil( qo) A0 001,73, 5124 105. 27

nmol ) Lo 4-[4-[3-

(trifluo ohe?%gf):%ﬁgkﬁﬁttlazolo[4 3-b] pyridazi n-6-yl ] pi perazin-I|-yl] phenol
(32.0 g, 87.72 mol ), 2-(1-nethyl-1H pyrazol-5-yl)ethanol (obtained as
described in Exanple 15, preparation of starting materials) (16.6 g, 131.58
mol ) arEXampledany | phosphl ne (34.5 g, 25131.58 m"rol) in THF (320 ni) at OC
undef, Nipr.89ERiondT%-f4EYL | : , e it EyRS-ature
di ssol veri : HA0 j : ”u:hed sequentlally with 2M
NaCH (200 nlL x 2) and saturated brlne (200 nL) The organic |ayer was dried
over MgsH, filtered and evaporated to Afford crude product. The crude
product was purified by : | «chromat ography, eluting with a
gradient of 80 to 100% in isoh k ?E'follomed by EtO0Ac, then a
gradient of O to 34 ] DCM  Pur actions were evaporated to -108-
dryness to afforu

6-[4-[4-]2- H pyrazol - 5-y1) et hoxy] phenyl ] pi perazi n-1-y1] - 3-
(trifluoropeth I)[l 2,4]triazolo[4,3-b]pyridazine (28.7 g, 69.3% as a
solid. 1H 399.9 NPE DMSO-d6) 6 3.07 (2H, t), 3.18 (4H, m, 3.76 (4H,
n, 3.79N 3 s), 4.15 (2H, t), 6.14 (1H, d), 6.88 (2H, d), 6.97 (2H, d),
7.30 (1H 7.67 (1H, d), 8.28 (1H, 5 d); mz = 473 [ MH +. Exanple 17

Preparatlon otFG 14- (1H pyrrol o[ 2, 3-b]
pyridin-3-yl)- 3’ 6- di hydropyridin-1(2H)-y11-3- (trifluoronethyl)-7,8-dihydro

11, 2, Altobamel el A3 yild BY bh dﬁabgtﬁls mekh¥drd &hh%tmg JtattiRd P efd[hyp-an

analogous met hod to Exanple 2, starting from
(trifl uddonethplyl H-pyragoldptaihoxylphonydlpineriditol -5143-3- b] pyri dazi n- 6-yl ] pi peri di

4- 1H 3. 1H NVR (400 Mz, DVBO d6) d 2.59 -
2. 737 glﬁ?rnf?rﬁ"“"gg%%ﬁtl%gﬁ‘il Olchrf;ﬁl{’grﬁ?azt“)e 3.70 ( 153.84 (2H, ), T
4. gozémlHHNMR@%mﬁ DMSO?dG)@ 1—617(2L§n();LH82r(r1H nh), 2678-(@1 &, 1.98, 3/9p, 8. 22
] GR D308 A o 3 Oh o378 Bl 4 3 ol 4238 W S m, o,

6.89 (2H, d), 7.17 (2H, d), 7.30 (1H, d); m/z =474 [M+H]+.
20 The 6-[4-[4-[2-(1-methyl-1H-pyrazol-5-yl)ethoxy]phenyl]piperidin-1-yl]-3-
(trifluoromethyl)[1,2,4]triazolo[4,3-b]pyridazine used as starting material was prepared as

follows:-

Preparation of 2-(1-methyl-1H-pyrazol-5-yl)ethanol



Exanpl e 18 Preparation of 6-14-(1H pyrrol o[ 2, 3-Db]
pyridin-3-yl)piperidin-1-y11-3-

20(tri fl vwoanmdeyd7y- 7, 8- di hydroll, 2, 41tri azol 014, 3- bl pPCraEB2010050191 109-
NN'N'N="( CF3 Ontained in 74%vyield by an anal ogous nethod to Exanple 3,
starting from 10

644- ( 1Hpyrrol o[ 2, 3-b] pyri di n-3-y1) -3, 6- (?I hydropyridin-1(2H) -y1]-3-(trifluor
onet hyl)-7,8- dihydro[1, 2,4]triazol o] 4, 3-b] pyri dazi ne (obtai ned as

Seser! DStally ETRLF o by RN 0 M5y B0 sy 0,21,
m, 6. 97meth371~ﬁ9 ﬁﬂa‘ﬂolerﬂ% 4 gZﬂsdglﬁ rnﬁbl) 131%5(3080 Qﬁf(c%bled% ~78CIdver 2 8. 24
(1H, m, 1138 0 [ MtH] +. 9 10Preparation of

SI- g 2drretmm9@f Ay w&wnmgw itlm-r@aﬂtm s(olutfolrnmsrs@rmd h‘y+6)0.°@ fgr 30 minutes, |
2. 41 .
e N (2 el HER B TDRe g aRRYG! § 3Bk P pinB Bl S ol BB AR St A

2-[ 4-5[ 1-4283.82 mmol) in THF (600 mL) was added slowly at -10°C followed by further THF
(trifluororre;[apgl )-7,8-di hydro-[1, 2,4]triazaol ﬁ[WréBbpyrldaszyl pi peri di
n-4- 15 PG é&@/}hﬁé@&wlt@ga%way Peotig atol B4 torgd minpias thqnie §°erior 1. 28

mol ) arlgl g n@l}&tﬁ%&gs’the% az wed (Ir)%rad al urs %bmﬁgﬁpﬁﬁaﬁjrﬁﬁg%rsm ution

was stirre I'ent terrper “hen pur eparative
HPLC (V\iaetndrssrrwfc)rd@éloﬁmp‘rlﬁJrBao@Bﬁ)nmiuwmas @dnbhaj Witle gaturh@dbigClamet er, 100
mm | ength), using decreasingly polar mxtures of water (containing 1%
anmoni a)soam@nl\(ém[) ad), halleydrs separaad amlthe aqmioaa; phasg extrdcidd with e-baéesiol €d

ted d t
N (oo oh Gy P SR sttt e vl b Sy 90 mhedtirchy ar o

[1,2, 4] tcwefaK/EiS@4 ﬁlt@red%@}é{?d&?ﬁéd"fo ‘yé ltpoﬂl pNIﬁEH %@ai’eotr% oPRRRRNYIRCet am de
as a solid 1.65 (2H, m, 1.87

E )2 3”) (160(81911)&3) %av@)gg oa 4\%311 Mflﬁ) FF h@ I(_)lﬁ@vefs:ﬂ'bsoﬁfkd 113D@‘M brdtheMsolubld 4 (2H,
- sogld was f) Itered off and washed with DCM. The filtrate was purified by chromatography
using a silica Novasep prep HPLC column, eluting with a gradient of 5-10% methanol in
15 DCM. Pure fractions were evaporated to dryness to afford 2-(1-methyl-1H-pyrazol-5-
yl)ethanol (195 g, 83%) as an oil.
IH NMR (400.1 MHz, DMSO-d6) 6 2.77 (2H, t), 3.63 (2H, m), 3.74 (3H, s), 4.74 (1H, 1),
6.04 (1H, m), 7.26 (1H, d).

20 Preparation of 6-[4-[4-[2-(1-methyl-1H-pyrazol-5-yl)ethoxy]|phenyl]piperidin-1-yl]-3-
(trifluoromethyl)[1,2,4]triazolo[4,3-b]pyridazine
DIAD (19.73 mL, 100.18 mmol) was added dropwise to 4-[1-[3-
(trifluoromethyl)[1,2,4]triazolo[4,3-b]pyridazin-6-yl]piperidin-4-yl]phenol (obtained as
described in Example 5.2, preparation of starting materials) (28 g, 77.06 mmol), 2-(1-

25 methyl-1H-pyrazol-5-yl)ethanol (14.53 g, 100.18 mmol) and triphenylphosphine (26.3 g,
100.18 mmol) in THF (250 mL). The resulting solution was stirred at ambient temperature
for 3 days. The reaction mixture was evaporated to dryness and re-dissolved in DCM (1
L), and the solution was washed sequentially with 2M NaOH (300 mL x 2) and saturated
brine (250 mL). The organic layer was dried over MgSO4, filtered and evaporated to

30 afford crude product. The crude product was purified by flash silica chromatography,
eluting with 75% EtOAc in isohexane followed by a gradient of 0 to 3% MeOH in DCM.

Fractions containing the desired product were evaporated to dryness then re-dissolved in



4.71 (2H, s), 6.87 (2H, d), 7.15 (2H, d); mz = 495 [ MtH +. The
2-[4-11-[3-(trifluoromethyl)-7,8-di hydro-[1,2,4]triazol o[ 4, 3-b] pyri dazi n- 6-
yl ] pi per iworret/opbd7mhenoxy] acetic acid used as starting maraB2alo/oses1
prepared as follows: 10 Preparation of nethyl

2444143-(trifluoronethyl)4l, 2,4]tri azoi(%[4 3-b] pyridazin-6- yl]

pi peridi n-4-yl] phenoxy] acet ate Met hyl ™ 2- bronpacetate (0.418 nL, 4.42

mol ) was added to 44143-(trifluoronethyl)-

Goscr i bodC PO B R R Er el B AT N0 g? RS ot SRSy G-
2. 94 mmbjo and, Meh assd %Wméﬂlf%re(doan%%@aﬁ)ratéd B ridud WadWFhé20 ML) The

resul ting suspensi on was sti rred at anbient tenperature for 16 hours. The

r eact i orputifiet by dlagla siliey elpomatogphy, qutgmeggdltehfe% 0890 quxm)lscﬁmw and

by 111t i B S b et B P At BB P By o o
2-[4-4 1- il&tho&?whenﬁ pperidiet byl- B(tr{f[ll,o?orﬂt}thﬂb[amﬂma{zélo% 311)]]W[daﬂmé i(e.oryl]p

ip eridin- ¥ henoxy] acetate (1.290g, 100% . 1H NWR (399.9 MHz, DMSO- d6)
6 1.67 (gQQOIPé)aSESBBd(zH n, 2.81 (lH 'n), 3.09 (2H, ), 3.70 (3H s),

Gie 7 SR blo (/R isoRiiS (@, L3RS, W (e 65, 487 3 825

2444143-(¢H; irf)) L9 @Ftshyd. )8 @B+ #Hy d2H; fn], (2144(]11H idaz08 D(241, B, 7.19 (2H, d),

?%pﬁg%dgzg(g(@b%@) r| di ggd%fééﬂ 61516 xy% ﬁ@lO% Pal | adi um on car bon

(trifJuoronethyl)-[1,2, 4]tr|azol o[ 4, 3- b]pyrlda2|n 6-yl ] pi peridi n-4-yl]pheno
xy]acetate 30 (1.096 g, 2.52 mmol) and ammonium formate (1.587 g, 25.17
mol ) i nExarhpledb (50 m.) The resulting m xture was stirred at 78C, with

furth orti bei ded .n i] th
AR RN N K N N IR
and t he @ahabsohhethls-7LOTYVAF [P 4] tridZofd[4 b pYHiatinbt rate was evaporated to
dryness, redrssolved 1 n an e solutron was washed with water
(50 nL) followed by brine (50 mL), t/hen the solvents were evaporated to

gi ve crude product. T@ ¥t was purified by flash silica

chr omat ogr aphy, el uti th a5 gr ent of 50 to 80% Et OAc in isohexane.
Pure fractions vlef‘q; ot ated to afford ethyl
2-[4-[1-[3- (trn}\]luo onet hyl )-7,8-di hydro-[1, 2,4]triazol o[ 4, 3-b] pyri dazi n- 6-

yl ] pi perl phenoxy] acetate (0.820 g, 72.2% as a gum 1H NWR
(399.9 M1z O-d6) 6 1.22 (3H, t), 1.62 (2H, m, 1.83 (2H m, 2.79 (1H,
n, 2.92N/ 03 (4H, m, 3.16 (2H, t), 4.17 (2H, q), 4.29 (2H, m, 4.74
(2H, s), 6 (2H, d), 107.18 (2H, d); mz 452 [ M+H] +. Preparati on of

2444143- (trildpyor omet hyl ) -7, 8- di hydro-[1, 2, 4]tr|azolo [ 4, 3-
b] pyri dazi n- 6-ylI ] pi peri di n-4-yl ] phenoxyl acetic acid Lithi um hydroxi de

monohy dr@beined&il63m yidd 68 amamlide msnamta Bxam@ldw.b, Rarfifg FbA6-[4-[4-[2-
(trlfluororrethl 78d|h dro-| 24tr|azolo43b]pyr|da2|n6y|]p|per|d|
n-4- 15 ’rf]l?ﬁhléln ek 2. 67(118217)]1319@13’1 iBRzetyl-$n a mxture of THE (20 m),

terper aity mepoReh MR i+ SpLERUNEL 1T 2 hpor at ed then € he resi due. wes
suspendelH NMW%M A, HVINOFd6 G 295 @H, 4), 305 h 31N GHL, mi)c3.66 (4H, n'm'hé mgstjl)t i ng
B Ford Z3pasy 112k 5o faetbbent i B efRGaEophs bl adbra, 5 -

20  [M+H]+.

The 6-[4-[4-[2-(1-methyl-1H-pyrazol-5-yl)ethoxy]phenyl]piperazin-1-yl]-3-
(trifluoromethyl)[1,2,4]triazolo[4,3-b]pyridazine used as starting material was prepared as
follows:-

25



20b] pyri dazi n- 6-yl ] pi peri di n-4-yl ] phenoxy] acetic acid (575 ng, 74.8% as a
solid. 1H NWR (399.9 MHz, DMSO-d6) 6 1.62 (2H, m, 1.83 (2H m, 2.78 (1H,
m, 2.92 wo200@9¢3%d, nm), 3.16 (2H, t), 4.29 (2H, nm), 4. @TCT(GHI10)50196. 84
(2H, d), 7.17 (2H, d); mz = 424 [ MH +. 25 Exanples 20-22 The follow ng
conpounds were prepared in 40-57% yi el g0r7by an anal ogous met hod to Exanpl e
19, starting from2- [4- [143 -(trifluoronethyl)-7,8-di hydro-
[1,2,4]triazolo [4,3 - b]pyridazin-6-yl]piperidin-4-yl]phenoxy]acetic acid

S0 e R P i Byt R M B (VA

3.14 (2H. ]‘.]%he,f]ﬂZG (2H, n), 4.69 (2H, s), 6.88 (2H, d), 7.15 (2H, d) 451 21
(CH2)20H B 1.64 (2H m, 1.86 (2H m, 2.79 (1H m, 291(2H m, 3.03
(2H m DB’E144(5(224¢nLt $00.84 mangl pysas acbdedgo 67chl(oz¢+3 (ﬁ’}ﬂuonoraﬁthylzﬂ ., 4.73 (2H,

MCAETR MERRE T R T
(2H, sm ,181Y944. 6@, 200 56 An®dl) dndH.-( Mydr8xﬁﬁeﬁc?ahblpdﬁzm§(%2( |2|20 6) mmol30 ( 2H,
;[I\Z’:lt ef |2?in &@%D@F §;}3 Q,@M ) Th@g:ultnslgg 1501161‘[1(?1‘? was stlrred) at 80°C for(2 hours. Tlge?)rlgac(:?[g)?lc ured by
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
10 desired product. The organic filtrate was separated from the aqueous, then washed with
saturated brine (500 mL), dried over MgSO4 and evaporated to a brown gum. This was
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%)
15 asasolid.

1H NMR (399.9 MHz, DMSO-d6) § 3.12 (4H, m), 3.75 (4H, m), 6.69 (2H, d), 6.87 (2H,
d), 7.67 (1H, d), 8.28 (1H, d), 8.87 (1H, s); m/z = 365 [M+H]+.

Preparation of 6-[4-[4-[2-(1-methyl-1H-pyrazol-5-yl)ethoxy] phenyl] piperazin-1-yl]-3-

20 (trifluoromethyl)[1,2,4]triazolo[4,3-b]pyridazine
DIAD (20.73 mL, 105.27 mmol) was added dropwise to 4-[4-[3-
(trifluoromethyl)[1,2,4]triazolo[4,3-b]pyridazin-6-yl|piperazin-1-yl]phenol (32.0 g, 87.72
mmol), 2-(1-methyl-1H-pyrazol-5-yl)ethanol (obtained as described in Example 15,
preparation of starting materials) (16.6 g, 131.58 mmol) and triphenylphosphine (34.5 g,

25 131.58 mmol) in THF (320 mL) at 0°C under nitrogen. The resulting solution was stirred
at ambient temperature for 3 days. The reaction mixture was evaporated to dryness and re-
dissolved in DCM (700 mL), and the solution was washed sequentially with 2M NaOH
(200 mL x 2) and saturated brine (200 mL). The organic layer was dried over MgSO4,
filtered and evaporated to afford crude product. The crude product was purified by flash

30 silica chromatography, eluting with a gradient of 80 to 100% EtOAc in isohexane followed
by EtOAc, then a gradient of 0 to 3% MeOH in DCM. Pure fractions were evaporated to



113- Exanmple 23 Preparation of
N-(2 nmet hoxyet hyl ) - N-nmet hyl -4- (4-{143-(trifluoronethyl)-7,8- dihydro
1-1, 2, 41twoarm/m23714, 3- bl pyridazi n-6-yl | piperidi n-4-ylPCpleBromysbist anam de
5 Cbtained in 42%yield by an anal ogous nethod to Exanple 4.2, starting

fromN-(2- methoxyethyl)-N-nethyl-4- (4 8{1 -(trifluoronethyl)
[1,2,4]triazolo [4,3 -Db]pyridazin-6- y(]p |p er|d|n 4-y1}

phen oxy)butananlde 1H NMR (399.9 MHz, CDCl13) 6 1.68 (2H, m, 1.94 (2H,
m

5i_| 2n.)12 rggneéét %rgi ﬁ%-[&-[@%??%?&ﬁﬁ%ﬁ)pgra&@ 9 ygetégxﬁaégﬂq’l]pﬁ%efazgl 271](34% O%

4 30 (2 trlﬂfﬁoroﬁetﬁ 1) lzﬂ%tﬁla\t %4 3] %‘iﬂiazgl)e 280 %, 59393 of Mibligr- The
N- ( 2- met hoxyet -[ 3- trlfluoronetQﬁ@éhl 2,4]triazolo[ 4,3

- bl pyr) %NMR%H?M%DMSQ iy mbxwaa«éﬂam ATt s 3 S &I g
o ann” (ST RPRFRRGREERy Ry B0 b7 GOER BB ) gl 28 am

yI]phpenggnﬂkﬁﬂy3pmhﬁnexy]butanoate Obtained in 63%yield by an anal ogous
nmet hod to Exanple 19, preparation of starting materials, starting from
4-[1-[3-(trifluoromethyl)-[1,2,4]triazol of 4, 3-b] pyri dazi n- 6-

yl'] pi perg syl 1 phenol and nethyl 4- br onobut anoate. 201H NWVR (399.9 Mz,
DMSO- d6) (2H, m, 1.82 (4H, m, 2.37 (2H, m, 2.71 (1H, m, 3.01
(2H, 1), Pi2phiatioaref 6504 (13- ﬁﬁrr(oﬂﬂlz 3D pyrdait3{ DS 6-lihy o brididEl 2H)-vIZ3-08 (2H,
m, 7.57 (1H .d) , niz =4 4-&NMFU+ -114- Preparation of
prOmE 270 BFp¢ik dazi n- 6-

yl ] pi peri di n- 4-yI]
anal ogous net hod t
frommethyl 4-[4-]

p
o0 Ex e-fQ  preparation of starting materials, starting
1-[3{|(trifff | ugromet hyl')-[1, 2, 4] triazol of 4, 3-
5b] pyri dazi n- 6-yl I]phenoxy]butanoate 1H NWR (399.9 Mz,
DMSO-d6) 6 1.57 2H,| m, 1.81 (4H m, 2.28 (2H, m, 2.71 (1H m, 3.00
(2H, m, 3. , 4.31 (2H, M, 6.76 (2H, m, 7.08 (2H, m, 7.56 (1H
d, 8.14 (fiH |@), 12.00 (1H, s); mz = 450 [ MtH| +. 10 Preparati on of
ethyl ) - N- net hyl - 4- (4-1143-
(trlfIUONo hyl)[ 1, 2,4]triazol o[ 4, 3-b] pyri dazi n-6-yl ] pi peri di n-4-
yIIphenomy tanam de Obtained in 50%yield by an anal ogous nethod to
nPIe 19, sCErting from 4444143-
(trifluoromethyl)-[1,2, 4]triazol o[ 4, 3-b] pyridazi n-6-yl]piperidin-4-yl]pheno
xy] but andbteint® ira27%d yaaddibiNaf 2nategdue xyetiiduyto)Exatdpid 2 staneéng] frloMMR 3¢ 499. 803 M—Iz,

?XEO S? )(trgﬂéﬁgrzg@ﬁgﬁ%éﬁd@Yé@Q@#ﬁ%@dﬁ,ﬁsﬁ?ﬁ azglyg)ygpégg 1@#1 OHm 51?%1 (2H
[M+Fﬂ6+8§)£,g%[2@b]pyné§e(2H nm, 7.55 (1H, d), 8.13 (1H d); mz = 521
1H NMR (400 MHz, DMSO-d6) d 2.59 - 2.73 (2H, m), 3.00 (2H, t), 3.18 (2H, t), 3.70 -
15 3.84 (2H, m), 4.18 - 4.30 (2H, m), 6.28 (1H, t), 7.06 - 7.18 (1H, m), 7.56 - 7.67 (1H, m),
8.22 - 8.26 (1H, m), 8.29 (1H, d), 11.75 (1H, s); m/z = 388 [M+H]+.

Example 18
Preparation of 6-[4-(1H-pvrrolo[2.3-b]lpvridin-3-vl)piperidin-1-y1]-3-

20 (trifluoromethvD-7.8-dihvdro[1.2.4]triazolo[4.3-b]pvridazine




Preparati on of N-(2-nethoxyethyl)-Nnmethyl-4-(4-{143-(trilluoronethyl)-7, 8-
dihydro [1,2,41 triazolo [4, 3-b] pyridazin-6-yl]

pi peri di woé-2g9idqbksmoxy) but ananmi de OH  -115- Cbt ai ned | RCHEMW29i0ais0oby an
anal ogous nethod to Exanple 4.2, starting from N-(2-

hydr oxyet hyl ) - N-net hy1- 4- ( 4- 0

{1-[3-(trifluoronmethyl)[1, 2, 4]tr|azoldlf 3-b] pyri dazi n- 6-

yl ] pi peri di n-4- yI}phenoxy)butananlde 1H NWMR (399.9 MHz, CDC13) 6 1.68
(2H, m, 1.94 (2H, m, 2.13 (2H, m, 2.55 (2H, m, 52.72 - 2.80 (3H, m,
2.92 - 3.07 (6H m, 3, R, t), 3.56 (2H, t), 3.77 (2H, m, 4.02 (2H,

t), 4.31 (2H, m, , 7.11 (2H, d); mz = 509 [ MtH +. The

N- ( 2- hydr oxyet hyl (4- {1- [3 -(trifluoromethyl) [1
,2,4]triazolo [ azi n-6-yl ] pi peridin-4-yl } phenoxy) but anam de
used as st erial was io prepared in 39%yield by an anal ogous

nmet hod to [Exa , starting from 4444143- (trifluoronethyl)-
[1,2,4]trjmezqoNo [4,3 -b]pyridazin-6-yl]p ip eridin-4-yl]phenoxy]butanoic

acid (obfai ned as described in Exanple 23, preparation of starting

mat eri al sy=apd N-(2- hydroxyet hyl ) nmet hyl am ne Exanple 25 15Preparation of

6- (4-{4-12- (4Fpent anoyl pi per azi n- 1- ybet hoxyl phenyl | pi peri di n-1-y1) - 3-

(trifluoronethyl)-7,8-dihydro [1,2,41 triazolo 14, 3-bl pyridazine

0....... Obt.al.n.ed in 74% yieldby an analagausmetiod tofixampiad,iste gimei-pi-gyd-an

| th t
(b per e aGrela RS tb P AR by g SR T i PRt 1 ) - 7. 8- i hyal
m-z zgl[jédllﬁyd%[tlrz g]g@dz@[oﬁ S-myaydajzﬂlazbmma@ds @E%Bﬁl@é’dlh@x@ﬁip(b 17HH NI\/R (393H9
n, 2. 31HNMB #W W@M% d6)d16(2 180n22H rn) 201 208 (251 m), 2"55 (2H, t) (
3.03 - 3.19 (5H, m), 4.22 - 4.35 (2H, m), 6.97 - 7.09 (1H, m), 7.24 (1H, d), 7.98 - 8.09 (1H,

m), 8.14 - 8.24 (1H, m), 11.38 (1H, s); m/z =390 [M+H]+.

Example 19
10 Preparation of N-(2-methoxvethyl)-N-methyl-2-(4-{1-|3-(trifluoromethvl)-7.8-

dihvdro|1.2.4]triazolo[4.3-b]pvridazin-6-vl]piperidin-4-yl!phenoxv)acetamide

|
OJLTI

N
Jf\l(
Vi N,N

N
\ —
={
CF

N-(2-methoxyethyl)methylamine (25 mg, 0.28 mmol) was added to 2-[4-[1-[3-
(trifluoromethyl)-7,8-dihydro-[1,2,4]triazolo[4,3-b]pyridazin-6-yl]piperidin-4-

15 yl]phenoxy]acetic acid (100 mg, 0.24 mmol), HATU (108 mg, 0.28 mmol) and DIPEA
(0.123 mL, 0.71 mmol) in DMF (2 mL). The resulting solution was stirred at ambient
temperature for 3 hours then 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



(2H m, 2.56 (2H, m, 4.10 (44, m, 2.71 - 2.83 (5H m, 3.00 (2H m,
3.22 (2H, t), 3.49 (2H, t), 4.31 (2H, m, 6.86 (2H, d), 7.12 (2H, d); mz =
562 (2H, welityosEwanpl e 26 Preparation of PCT/GB2010/050191

6- 14- (4-{2- 14- (et hyl sul f onybpi perazi n- 1-yl | et hoxyl phenybpi peri di n1-y11- 3-(
trifluoronethyl)-7,8-dihydroll, 2, 41t ri_ﬁlﬁ)lc_)l o[ 4, 3-b] pyridazine ONO NI S|

I O F5 A solution of nethanesul fonyl oride (0.029 nL, 0.38 nmmol) in DCM
(05 m_) was added dropw se to

Gt udbitebisges BRodidiis s borars Ruotra e REpH M BT i H ol ned as
descri bed(4-p1- cmaﬁﬂhsro%lelhylpv %Rﬁl’iﬁirb[g na%;w B%ﬁmﬂgmeﬁ&i& 41y, 0.31

mol ) and triethylamne (0 ) cooled to OC
under m}tl}pi@éﬁXY)Wﬂéamlés@&mg@ﬁ%)@Sdimhldon was stirred at OC for 5 m nutes

then all a further 15

m nut es. e %Q@ﬁ xﬁﬁ@geéﬁgzgé%%? m&hdltﬁ}(/vaﬁénr% %%br(r%l uéiazts%led t hr ough
a phase (SHpﬁ)[,a% SmCsm 04 (g ra)d. 1uhen, He20(JaN),3 4PyeT, iwas. 2evaponat ed to
afford crude uct. The crude product was purified by preparative HPLC
(Wt er s 4Bk { é) or (261 9).380 @5, d}mm/zﬁé\% EWH&%[ 19 nm di ameter, 100 mm

| ength), using 15 decreasingly polar m xtures of water (containing 1%
anmoni a) and MeCN as eluents. Fractions containing the desired conpound
wer e evdparaie -Be(tdflysressthiyt)- 'asidﬂrydrcﬁ{l[zﬂtﬁazolom 3 b]pyridazin 6-

{2-]4-( Isulfo razlnl- ] et hox henyl ) eridi 3-(trifl
uor orret iP)‘ eriligdy %H&B‘P’ acotigyqid p Sétaﬁtl‘glg‘]ﬁﬁw ?gszéjrﬁ@r% ® 4‘?5&%2 7% as
a sol,d. 1H NWVR (399.9 MHz, CDC13) 6 1.69 (2H, m, 1.95 (2H m, 2.69 -
2.80 (10H, m, 286 20(2H, t), 3.00 (2H, m, 3.20 - 3.28 (6H, mM, 4.09 (2H,

t), 4.31Prephyation, ofeneayl(2[4;-[u13,-(tvitnmmmbthyu)[A,M]niumg,sfmwmazin-s-

vl]piperidin-4-yl|phenoxy]acetate
Methyl 2-bromoacetate (0.418 mL, 4.42 mmol) was added to 4-[1-[3-(trifluoromethyl)-
[1,2,4]triazolo[4,3-b]pyridazin-6-yl]piperidin-4-yl]phenol (obtained as described in

15 Example 4.2, preparation of starting materials) (1.07 g, 2.94 mmol) and potassium
carbonate (0.814 g, 5.89 mmol) in DMF (20 mL). The resulting suspension was stirred at
ambient temperature for 16 hours. The reaction mixture was evaporated to dryness then
water (50 mL) added and stirring continued for 20 minutes. The resulting precipitate was
collected by filtration, washed with water then ether and dried to afford methyl 2-[4-[1-[3-

20 (trifluoromethyl)-[1,2,4]triazolo[4,3-b]pyridazin-6-yl]piperidin-4-yl]phenoxyJacetate
(1.290 g, 100%).
IH NMR (399.9 MHz, DMSO-d6) ¢ 1.67 (2H, m), 1.88 (2H, m), 2.81 (1H, m), 3.09 (2H,
m), 3.70 (3H, s), 4.42 (2H, m), 4.77 (2H, s), 6.86 (2H, d), 7.19 (2H, d), 7.67 (1H, d), 8.25
(1H, d); m/z =436 [M+H]+.

25
Preparation of ethyl 2-[4-[1-[3-(trifluoromethyl)-7,8-dihydro-[1,2,4|triazolo[4,3-
b]pyridazin-6-yl]piperidin-4-yl]phenoxy]acetate
10% Palladium on carbon (0.536 g, 0.50 mmol) was added to methyl 2-[4-[1-[3-
(trifluoromethyl)-[1,2,4]triazolo[4,3-b]pyridazin-6-yl]piperidin-4-yl]phenoxyJacetate

30 (1.096 g, 2.52 mmol) and ammonium formate (1.587 g, 25.17 mmol) in ethanol (50 mL).
The resulting mixture was stirred at 78°C, with further portions of ammonium formate

being added every 5 hours until the reaction was complete. The reaction mixture was



-117- Exanmple 27 Preparation of

6- (4-{4-0-(4-pent anoyl pi perazi n- 1- ybpr opoxyl phenyl | pi peri di n-1-y1) -

3-(trill vwoanandeyi7y- 7, 8-di hydro [1, 2,41triazol o [ 4, 3-b] ppyrdrtamiaserdsr O

rN). ONJ CF3 5Cbtained in 66%yvyield by an anal ogous nethod to Exanple 4.1
starting from6-[4-[4-]3-

(pi perazin-1-yl)propoxy] phenyl] pi peri d]Ilnl-'I -yl]-3-(trifluoronethyl)-7,8-dihy
dro[ 1, 2,4]triazol o] 4, 3-b] pyri dazi ne and pentanoic acid. 1H NWMR (399.9 Mz,

CD,C13) g:opfgﬁo §:§’ m Een%&ragfa ﬁ.}%he %n%bst %}\@%Zerilgvledéﬁ 7(&1&'151%1 8”5116( fg\%%terﬁ/a% gZO(()4H

(2H m, ev@t@@ra%a té aﬁ‘neﬁ red%sé:’l%({ %FDCM (103 n§L5) e(na"fhe Dlutich Vds Wadded With 4. 31
(2H, m, 5 (2 d), 1 (2 d); 6 [ M1-1]+ -118- Exanple 28

Pr epar atw@ﬁr (éf) n@s)lmllpweq By bring fﬁ@tmyj :t,hﬂnftbﬁyﬂmrmawalz:u avapiorated to give crude
y1 | br ODGYA ReRNERLBEI LI il MRELTRORMl ki) gty 2, 41t T2
s gradient of 50 to 80% EtOAc in isohexane. Pure fractions were evaporated to afford ethyl
2-[4-[1-[3-(trifluoromethyl)-7,8-dihydro-[1,2,4]triazolo[4,3-b]pyridazin-6-yl]piperidin-4-
yl]phenoxylacetate (0.820 g, 72.2%) as a gum.
IH NMR (399.9 MHz, DMSO-d6) ¢ 1.22 (3H, t), 1.62 (2H, m), 1.83 (2H, m), 2.79 (1H,
m), 2.92 -3.03 (4H, m), 3.16 (2H, t), 4.17 (2H, q), 4.29 (2H, m), 4.74 (2H, s), 6.86 (2H, d),

10 7.18 2H, d); m/z =452 [M+H]+.

Preparation of 2-[4-[1-[3-(trifluoromethyl)-7,8-dihydro-[1,2,4]triazolo[4,3-
b]pyridazin-6-yl]piperidin-4-yl]phenoxy]acetic acid

Lithium hydroxide monohydrate (381 mg, 9.08 mmol) was added to ethyl 2-[4-[1-[3-
(trifluoromethyl)-7,8-dihydro-[1,2,4]triazolo[4,3-b]pyridazin-6-yl]piperidin-4-

15 yl]phenoxy]acetate (820 mg, 1.82 mmol) in a mixture of THF (20 mL), water (10 mL) and
MeOH (5 mL). The resulting mixture was stirred at ambient temperature for 16 hours. The
solvents were evaporated then the residue was suspended in water and acidified to pH 4
with 1M citric acid. The resulting precipitate was collected by filtration, washed with
water and dried to afford 2-[4-[1-[3-(trifluoromethyl)-7,8-dihydro-[1,2,4]triazolo[4,3-

20 b]pyridazin-6-yl]piperidin-4-yl]phenoxy]acetic acid (575 mg, 74.8%) as a solid.

IH NMR (399.9 MHz, DMSO-d6) ¢ 1.62 (2H, m), 1.83 (2H, m), 2.78 (1H, m), 2.92 - 3.03
(4H, m), 3.16 (2H, t), 4.29 (2H, m), 4.61 (2H, s), 6.84 (2H, d), 7.17 (2H, d); m/z=424
[M+H]+.

25 Examples 20-22

The following compounds were prepared in 40-57% yield by an analogous method to
Example 19, starting from 2-[4-[1-[3-(trifluoromethyl)-7,8-dihydro-[1,2,4]triazolo[4,3-
blpyridazin-6-yl]piperidin-4-yl]phenoxyJacetic acid and the appropriate amine:-
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-120- dryness to give tert-butyl
4-[3-(4-{4-[3-(trifluoronethyl)[1,2,4]triazol o[ 4, 3-b] pyri dazi n- 6-

yl ] pi per aw0reeio/0p437menoxy) pr opyl ] pi per azi ne- 1- car boxyl at @CT&HE610(5085%) .

1H NWR (399.9 M1z, CDC13) 6 1.46 (9H s), 1.95 (2H, m, 2.40 (4H, m, 2.52
(2H, t), 3.21 (4H, m, 3.43 (4H, , 3,48 (4H m, 3.99 (2H, t), 6.87 (2H,
d), 6.93 (2H, d), 7.11 5(1H d) 7 96 [PH, d): mz = 591 [ Mrl-1]+.
Preparation of tert-butyl 443- (4 1443- (trrfluororrethyl)-?,8-

di hydro[d, 2, i azol o[ 4, 3- b] pyri dazi n-6-yl ] pi perazi n- 1-

yl | phenoé%%%ég;él ] pi perazi ne-1-carboxylate io Obtained in 29%yield by an
anal ogousyeiREAIRM 6m£zcmh&a/étﬁlvn—rrt@mwulmrr1q§ (BliffidrontchAl-g8 al s,

starting rromtert butyl

4_[3_(4_ i ij 2 B-+hilx i iperi ylighenoxy)butanamide

b] pyri dazi n- 6 yI ] pi per azin-1- yI I phenoxy) pr opyl ] pi per azi ne- 1- car boxyl ate. 1H
NVR (399.9 MHz, CDC13)6146(9H s), 195(2H , 2.40 (4H, m, 2.52
(2H, m, 2.79 (2H, t), 3.13 (4H, - 23 t), 3.43 (4H, m, 3.70 (4H,
m, 3.99 (2H, t), 6.84 - 15 6 92 (4H n; n12 = 593 [M+H] +. Preparati on of
6- 1444- ( 3- pi per azi n- 1- Yproptxy)yvhen perazrn | -y1}-3-
(trifluoronethyl)-7, 8- ro[l 2,4]trifpzol o[ 4, 3-b] pyri dazi ne Cbtained in
97% yi el d by an gsfakogOds-fret hod to Exanple 4.1, preparation of starting
20materials, starting fromtert-butyl 4-[3-(4-{4-[3-(trifluoronethyl)-7,8-

di hydro[ 1, 2 Nazef o[ 4, 3- b] pyri dazi n- 6-yl ] pi per azi n- 1- yl | phenoxy) pr opyI Ip
i perazi ne-[L- d rboxylate. mz = 493 [ M1-1]+. -121- Exanple 30
Pr epar at | N

6- (4- 144%—1__ - pent anoyl pi perazi n- 1-yl ) propoxyl phenyl | pi perazi n-1-y1) -
3-(trifludronethyl)-7,8-dihydro [1,2,41triazolo [4,3-b] pyridazine 5
Cbtai ned in Y%Bloyi eld by an anal ogous nethod to Exanple 4.1, starting from

P ioefien Ry PR o bk pBoRs S L Beful 35 EiepR FALNE: (obt ai ned

as desc rm&ﬁgxyeﬂly@ﬁﬁ%étﬁ%rlzﬁ 54 8[ -?P—Wrﬁﬁlb%n&ﬁylﬁtl @rég{r[bﬂol%?éf ?—'bﬂ;?}rﬁihmﬁfm "

pent anoi c acid. "IH N
1.61 (28 lpigeridin-951}phenoxybutaieidd. (2H n) 2. 43 (4H n) 2.53 (2H t),

Caby TS NOUR P MR gBigrsrs Bl vl 0¥y Praihesd Sl . 37

(2H, m), 2.70 - 2.80 (3H, m), 2.96 - 3.06 (5H, m), 3.22 (2H, m), 3.32 (3H, m), 3.48 - 3.57
10 (4H,m), 4.02 (2H, m), 4.30 (2H, m), 6.86 (2H, d), 7.11 (2H, d); m/z = 523 [M+H]+.

The N-(2-methoxyethyl)-N-methyl-4-(4-{1-[3-(trifluoromethyl)[ 1,2,4]triazolo[4,3-
blpyridazin-6-yl]piperidin-4-yl} phenoxy)butanamide used as starting material was
prepared as follows:

15 Preparation of methyl 4-[4-[1-[3-(trifluoromethyl)-[1,2,4]triazolo[4,3-b|pyridazin-6-
vl]piperidin-4-yl|phenoxy|butanoate
Obtained in 63% yield by an analogous method to Example 19, preparation of starting
materials, starting from 4-[1-[3-(trifluoromethyl)-[1,2,4]triazolo[4,3-b]pyridazin-6-
yl]piperidin-4-yl]phenol and methyl 4-bromobutanoate.

20  1HNMR (399.9 MHz, DMSO-d6) ¢ 1.57 (2H, m), 1.82 (4H, m), 2.37 (2H, m), 2.71 (1H,
m), 3.01 (2H, m), 3.51 (3H, s), 3.86 (2H, m), 4.31 (2H, m), 6.75 (2H, m), 7.08 (2H, m),
7.57 (1H, d), 8.15 (1H, d); m/z =464 [M+H]+.



Preparati on of 644-(4-1344-(nethyl sul fonybpi perazin- 1-

15yl i propoxyl phenybpi peri di n-1-y11-3-(trifluoronmethyl)-7,8-di hydro[ 1, 2, 41tr
i azol o[ 4,80 2biopeizdazi ne -122- (Obtained in 55%yield pgTaIB2a1A15090US

nmet hod to Exanple 26, starting from 6- {444 (3-

pi perazin-| - yIpropoxy)phenyl]plpera2|n yl} -3-(trifluoromethyl)-7,8-

di hydro[ 1, 2,4]triazol of 4, 3- b]pyrlda2|n% (obt ai ned as described in Exanple
29, preparation of starting naterials) and net hanesul fonyl chloride. 51H

NVR (39 9 . 13) .6.1.9 77 - 2.81 (5H, :
3. 14((4 %‘é’“%'f%ﬂz[é ({“8 tg}%f&ﬁf #O[Q%WQ&?Z‘P)%: 6. 3(34 . g? 92
(4H, m; l ip errd1§741 éﬂo&y b@fﬁfﬂ?& QCIaZ 10Pr eparati on of

6- (4-{442-(4-acet perazi n- 1- ybet hoxyl phenyl | pi perazi n-1-xl) - 3-

(trifl udabiﬁm@@yi 722, y&l@bhymﬂ@alqgcmsmetthqdat@cﬁmmlesl%mpfsnara(ﬂlamoti@tartmg
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(pi per am]ﬁyﬂldaiﬂn)-@-fynprﬂlﬁlh%yl]ﬂ)}&nbﬁy]ﬁﬁﬁﬁbdte| -yl] - 3 _
-(trifluoroneth $%#2 -dlhgdro- 15 2,4]triazolo[4,3 (%E%rlda2|ne and
acet i C ol VTR K39 b SNSRI SORTIBF, 6)2 88 (43HD.2) 28 GFLm). 3 51 B ar, m
2 77 - 1864 (2H,

T3 b B e At Thotend el iy st o Bk 47
20The 8.14 (1H, d), 12.00 (1H, s); m/z =450 [M+H]+.

6-[4-[4-[2-(pi perazin-1-yl)ethoxy] phenyl ] pi perazin-1-y1]-3-(trifl uoronethyl
)-7,8- dihydro-[1,2,4]triazol o[ 4, 3-b] pyri dazi ne used as starting nateri al

was pr GWeggréﬁﬁ)n @'N-%e‘th&ﬁﬁ?flﬁiﬂ LABYi- 4t(2 Iy J?Ut yl

442- (4-1443-(trifluoroneth 2,4]trrazol of

b] pyri da(zl'riﬂuGf—(mllt}tbyl;)[d;2a‘t]|tmamlty[l4;3ph]¢xymdylymt-6}yl]])meplelnaﬂj ne- 1- carboxyl ate 25
Cbtainedth{60@6¥ gld bﬁ an anal ogous nethod to Exanple 29, preparation of
st arti ng/HteaprRputanamde i o o

4-{ 4- [ 3-Obthinkd uPs@ABANY by bt araldddus indAd b BBl PW, isBaZ g r&m 4-[4-[1-[3-
(trifluoromethyl)-[1,2,4]triazolo[4,3-b]pyridazin-6-yl]piperidin-4-ylJphenoxy]butanoic
15 acid and N-(2-methoxyethyl)methylamine.
1H NMR (499.803 MHz, DMSO-d6) ¢ 1.69 (2H, m), 1.94 (4H, m), 2.44 (2H, m), 2.83
(1H, m), 2.94 (3H, s), 3.14 (2H, m), 3.26 (3H, s), 3.45 (4H, s), 3.98 (2H, m), 4.37 (2H, m),
6.85 (2H, m), 7.15 (2H, m), 7.55 (1H, d), 8.13 (1H, d); m/z= 521 [M+H]+.

20  Example 24
Preparation of N-(2-methoxvethvl)-N-methvl-4-(4-{1-]3-(trifluoromethvl)-7,8-

dihvdro|1.2.4]triazolo[4.3-b]pvridazin-6-vl]piperidin-4-vllphenoxy)butanamide

O\/\)OJ\T /(OH




-123- yl]piperazin-1-yllphenol (obtained as described in Exanple 16,
preparation of starting materials) and tert-butyl

4- ( 2- hydrweyetdngb3d7pi per azi ne- 1- car boxyl ate (CAS 77279- 22c)GB20H/ddA1( 399. 9
MHz, CDCl13) 6 1.46 (9H, s), 2.52 (4H m, 2.80 (2H, t), 3.21 (4H m, 3.45
(4H, m, 3.78 (4H, m, 4.08 (2H, t), (_51 8 (2H, d), 6.93 (2H, d), 7.11 (1H,
d, 7.96 (1H, 5d); mz = 577 [ Mt1l-1]+. Preparation of tert-butyl

442- (4-1443- (trltluoronethyl) 7, 8-

di hyd 2 I 3-b d hyl
oer azi ﬁ@teﬂ %9 B & e AR Dt e RaRe] AR el e e o P
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6- 1444- ( 2- pi perazi n- 1-yl et hox iphe I'] pi perazin-|-yl}-3-

(trifl udhdrt @ 76 §662fﬁy4)r6)[1/ (%HzFiSt WéZ&OQ[[Mﬂﬂb“] pyri dazi ne Obtained in
96% yi el d by an anal ogous nethod to Exanple 4.1, preparation of starting
materials, starting fromtert-butyl 4-[2-(4- {4-[3-(trif| uor orret hyl ) -7, 8-
20di hydr"ﬂ[e]I\I-ZZJh]ydﬂ’dxgatbyl(){I\ﬂ-nﬁ:ﬂb’]l-ﬂb(mﬁa[Bi—(mﬂﬁthbl]npihpB[]aZ,i4]11=1hzo}/cb[l4}3henoxy) et hyl ]

pi per azi car boxyl at e. 999 \ 6 2.55 (4H, m, 2.79
(4H, rr) Eyrgiazt%@ayfiﬁ%erlélnl‘hyrﬁ&l? u@nz@%e #99 Sta ing enatoril “i‘i‘f 4.07 (2H,

t), 0 fr3.
o) (a7 B B R S s, %ﬁ?ﬁ?ﬁ;@%ﬁﬁé@ S st Ee
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(pi per azjyardxy¥thy gﬁ,ygrﬁh@nyl ] pi perazin-1-y1]-3-(trifluoronethyl)-7,8-di hyd
ro- [1, 2, 4]tr|azol o[ 4, 3-b] pyri dazi ne (obtained as described in Exarrple 32,
pr epar atE_XﬂmdLﬁstartl ng materi al s) and pentanoic acid. 1H NWVR (399.9 Mz,
CDC13) ) e s4ler3G (2H . 32 2H'”3’1% 9 (4H,

n, .65 -
3.72 (6Htriﬂilor04n&ﬂvlﬁ-2t8-dﬂ1)vdr(ﬁ 1&&]tri5&oﬁﬂ484ﬁ‘lnvﬂhhziﬁéz = 563 [ M’fH] +.

O

Obtained in 36% yield by an analogous method to Example 4.1, starting from 6-[4-[4-[2-
(piperazin-1-yl)ethoxy]phenyl]piperidin-1-yl]-3-(trifluoromethyl)-7,8-dihydro-

20  [1,2,4]triazolo[4,3-b]pyridazine and pentanoic acid.
1H NMR (399.9 MHz, CDCI3) 6 0.93 (3H, t), 1.36 (2H, m), 1.57 - 1.74 (4H, m), 1.95 (2H,
m), 2.31 (2H, m), 2.56 (4H, m), 2.71 - 2.83 (5H, m), 3.00 (2H, m), 3.22 (2H, t), 3.49 (2H,
m), 3.64 (2H, m), 4.10 (2H, t), 4.31 (2H, m), 6.86 (2H, d), 7.12 (2H, d); m/z =562
[M+H]+.

25



i 0o Exanple 34 Preparation of

6- 14- (4-{2-14- (et hyl sul f onybpi per azi n- 1-yl | et hoxyl phenybpi perazi nl-y11- 3-(
trifl uor owet2hylge23718- di hydroll, 2, 41tri azol o[ 4, 3- b] pyri deeirmB2010105019N N \ N- A
CF3 ntained in 75%yield by an anal ogous nethod to Exanple 26, starting
from6-[4-[4-[2- 6
15(piperazin-I-yI)ethoxy]phenyI]piperé&%ﬁ-l-yl]-3-(trif|uoronethyl)-7,8-dih
ydro- [1,2,4]triazol o[ 4, 3-b] pyri dazi ne (obtained as described in Exanpl e
32, preparation of starting materials) and net hanesul fonyl chloride. 1H NWR
(399.9 ﬁaﬁFJ@QQQS) 6 2.70 (4H m, 2.78 - 2.81 (5H m, 2.85 (2H, t), 3.14
(4H M, pRpadationofR[4c@H2-1¥) (methvidudi¥DpideradinOil vl éliox{ dpheRyIBsiperi@in?2 (4H,

m,; mz =55720 [MFA[ ¥ — -T75- Exanpl € 3 Prepar ati on of

6- { 4- 14-X-ullB-@riflupeomethyh: 7.8 dihvdnell\2 4| iiseloldidnblpvyittazine
(trlfluoronethxl) 7 8 di hydro 2,41 trjazol o 14, 3-bl pyridazi ne 0
....... -- .kiﬁyﬁ§\ alned in 81%yvyield by an

analogous met hod to Exanf
(4,4,4-trifl uorobptoxgypr
-3-(trif|uoroneth 1) [

4.2, start|ing m 6- { 444-
] pi peri di -~
,2,4]triazolo [4,3- b]pyridazine. 1H NWVR (399.9 Mz,

CDC13) 6 1. 1.95 (2H, m, 2.04 (26, m, 2.31 (2H, m, 2.71 -
2.80 (3H, 00 (2H, ), 3.22 (2H, t), 4.00 (2H t), 4.31 (2H m), 6.85
(2H, d), 1IN (2H, d); mz = 476 [Mr1-1]+. The 6-

{444-(4,N,4- rifluorobutoxy)phenyl]piperidin-1-yl} -3 -
(trifluofp» hyl )[ 1, 2,4]triazol o[ 4, 3-b] pyri dazi ne used as starting nateri al
was prepared Fol l ows: - 15

F

F

5 A solution of methanesulfonyl chloride (0.029 mL, 0.38 mmol) in DCM (0.5 mL) was
added dropwise to 6-[4-[4-[2-(piperazin-1-yl)ethoxy]phenyl]piperidin-1-yl]-3-
(trifluoromethyl)-7,8-dihydro-[1,2,4]triazolo[4,3-b]pyridazine (obtained as described in
Example 5.1, preparation of starting materials) (150 mg, 0.31 mmol) and triethylamine
(0.088 mL, 0.63 mmol) in DCM (1 mL) cooled to 0°C under nitrogen. The resulting

10 solution was stirred at 0°C for 5 minutes then allowed to warm to room temperature and
stirred for a further 15 minutes. The reaction mixture was diluted with water (2 mL),
passed through a phase separating cartridge and then the organic layer was evaporated to
afford crude product. The crude product was purified by preparative HPLC (Waters
XBridge Prep C18 OBD column, 5y silica, 19 mm diameter, 100 mm length), using

15 decreasingly polar mixtures of water (containing 1% ammonia) and MeCN as cluents.
Fractions containing the desired compound were evaporated to dryness to afford 6-[4-(4-
{2-[4-(methylsulfonyl)piperazin-1-yl]ethoxy} phenyl)piperidin-1-yl]-3-(trifluoromethyl)-
7,8-dihydro[1,2,4]triazolo[4,3-b]pyridazine (92 mg, 52.7%) as a solid.

IH NMR (399.9 MHz, CDCI13) ¢ 1.69 (2H, m), 1.95 (2H, m), 2.69 - 2.80 (10H, m), 2.86

20 (2H, 1), 3.00 (2H, m), 3.20 - 3.28 (6H, m), 4.09 (2H, t), 4.31 (2H, m), 6.86 (2H, d), 7.12
(2H, d); m/z =556 [M+H]+.



Preparati on of 6-1444-(4,4,4-trifl uorobutoxy)phenyl]piperidin-1-yl1}-3-
(trifluoronethyl)[1,2,4]triazol o[ 4, 3-b] pyri dazi ne

4-1 1- [ 3- (woizbiooezyret hyl ) [ 1, 2, 4] tri azol o[ 4, 3- b] pyri dazi mcégE2prgseridi n- 4-y
| ] phenol (obtained as described in Exanple 5.2, preparation of starting
materials) (200 ng, 0.55 20 mmol), ggnn 1,1,1-trifluorobutane (526 ny,
2.75 mml ) and pot assi um carbonat e (15 ny, 1 10 nmol ) were suspended in
DVA (4 nL) and sealed into a m crowave tube. The reaction was heated to
200C for_30 @ Egtes in the mcrowave reactor and cooled to room

t enper at m xture was evaporated to dryness and redi ssolved in DCM

(20 ) mﬂah{iﬁ)n&ﬂW@%Hﬂﬁgéﬁﬁ%@ﬂ% mmlmlxgmr&@ﬂ@ &5@ ]S_Hrﬁﬁﬂ-llcyl%-ayer
was dried over Irtered and evaporate ord crude product

The cr udi(thifludnemethyd)-h8-dilivdrd| 134 Wriagelobh3-binvriaginewat er s XBri dge Prep C18
GBD col um, 51a, silica, 19 nmdianeter, 5 -126- 100 nm | engt h), using
decrea5|ngly polar m xtures of water (cofjtai ning 1% anmoni a) and MeCN as

el uents. Fractions containing the S|Nég\odﬁpeﬂhd were evaporated to
dryness to afford 6- {4:[4-(4,4, 4-tyifluorobutoxy)phenyl]piperidin-1-yl}-3-
(trifluoronethyl)[1,2 |d2dr\ﬁ4 pyridazine (95 ng, 37% as a solid.
51H NMR (399.9 d6) 6 1.66 (2H, m, 1.91 (4H, m, 2.38 - 2.47 (2H,
m, 2.81 (1H, m, 3 , m, 4.01 (2H, t), 4.41 (2H m, 6.88 (2H, d),
7.19 (2H, d IN66 41H, d), 8.24 (1H, d); mz = 474 [ MH +. Exanple 36
10Preparat|on of {4-12-(1-met hyl -111- pyr azol - 5- ybet hoxyl phenyl | - 1- 13-
(trlfluor |)-7,8-di hydroll, 2, 41tri azol 014, 3-bl pyri dazi n-6-yl | pi peridin
- 4-ol NM1/1'° /N N CF3 Obtained in 72% vyi el d by an anal ogous nmethod to
Exanpl e 4N?i\starting from4-{4-[2-(1-

met hy1- 1H pyrdizol - 5- yl)ethoxy]phenyl} -1-

[ 3- (trlfluoroneth 1) [ 1 2,4]triazolo [

15b] pyr i @zingd £1 90% pighé by ai Avajognus niqﬂlqdm Exagpladt iggartipg/Bomg®]4-6+-13-66 (2H,
, 36 (2H, M,
3 50 (Sﬁpfp%g_éznfq -B/QB %%x&]%;;‘enﬁ?p I{i%QH S@%FB (tthSI%{rﬂe@nﬁ)zr’S (%ﬂ%_dz{g (1H (S , g) 01

(2H, d),[12,86iaald[4,3)]py?idaGin¢ 2l pehitanaid zcid: 490 [M+I—|] + 20The 4-

Ef}i[ f2 | ﬁ%ﬁ@?@?%ﬁ%@@@gﬁb %L{ngé }33‘??‘%&3 )njfé NG GER ik k93701 used

as startj 0‘29$4’I—Ptn‘?)r bab (Eﬁsmprzeﬂﬁ(@{j n$S2 %QéiIQV‘@ 271 -2, 85"’(&@%}“3' 0'(’)"(29{f H{;enzyl
4-14- (benzy oxy) pheny1] - 4~ hydr oxypi peri di neZ’1- car boxyl ate 25 n-Batyl i t hi um
(1. 6M i M. hedhe), 342 (QHmn) 305 (218 rapprd|0)] (%Hst)a@ab&fﬂmpﬁn%e(mod)l? 11 (2H
gffnggl?ﬁy%ig;gﬁgquﬁgﬁgne (28.2 g, 107.18 nmol, CAS 6793-92-6) in THF (367




-127- 78C over a period of 15 m nutes under nitrogen. The resulting
solution was stirred at - 78C for 1 hour then benzyl

4- oxopi pewOdnreviziear boxyl ate (20 g, 85.74 nmol) in THFPCIZB200)oswes added
dropwi se. The resulting m xture was stirred at -78C for 10 m nutes, then
allowed to warmto roomtenperature aggugtlrred for 16 hours. The reaction
m xture 5 was evaporated to dryness and quenched wi th saturated ammoni um
chloride (50 ), then then extracted with Et OAc (500 nmL) The organic |ayer
was dri%g ovqr%gb filtered and evaporated to afford crude product. The
crude pr S purlfled by flash silica chromatography, elution gradient
1 to 1008g.EhBAfon ¢F 6-HOQACKAASImM eV ISult s AY)pisdtazier-€ evaporated to dryness to

afford crude product. The_ crude proguct was Turther purlfled by io flash

silica cnyapexyiphe panig iif ¢thviy9h S ihvdirel 1 A rigeeded483- act | ons
were ev orgteq to dryness to afford benzyl
444-(be§§§¥6%%§%%enyl] 4- hydr oxypi peri di ne- 1carboxy|ate (13.49 g, 30.1% as

a gum 1H NMR (399.9 Miz, DMBO d6) 6 1. 5@ (2H 1.80 (2H, m, 3.27 (2H,

M, 3.71 (1H, n), 3.92 (2H, ), 5.1 695(2H m, 7.39 (12H, m;
mz = 416 [MH +. 15 Preparation o df\ydroxyphenyl)plperldln 4-ol 10%
3

Pal | adi um on carbon (344
(benzyl oxy) pheny1] - 4- @

20 hours under

was added to benzyl 444-

oxyplperldlne | - car boxyl ate (13.49 g, 32.31 mmol)
asul ting mxture was stirred at roomtenperature for

an 20 at nosphere of hydrogen. The reaction m xture was

filtered Hporated to afford crude product. The crude material was
triturate mﬁ h DCM (100 nL) and MeOH (50 nmL) to give a solid which was
col l ectegZbw~tiltration and dried under vacuumto give 4-(4-

hydroxyp _i#)piperidin 4-0l (4.16 g, 66.6% . The preparation of 4-(4-

hydr oxyphenylqk 8|per|d|n 4-0l is also described in Journal of Medicinal
Chemstry (2000), 2543(5), 984-994. 1H NWR (399.9 MHz, DVMsO-d6) 6 1.50 (2H,
M), L 720kidied 1 242 y14 62t cilogchs Heik o Ekmpf 56 staithg Som R499- [62H ),
7.25 (2H, m, 9.21 (1H, s); mz = 192 H| Preparation

1. (- hy dipeyisive iy Dpionasy lpbent e ighed byl (i aowpnotisdp SR G0-

o-on or & 3 Lo BLAPARS T fohin® Rt i mefe 0 F BBl oWET, T2l e B

descri b%rhﬁlghhfbahﬁmanﬂiﬁmanésaﬁanyllﬁﬁ)rlde- 128 1591) (1 9, 4.49 mmol ) and

4- (4- hydro %gé er|d|n 4- ol é g Hﬁﬁl m.) The

resul® i ngl ]&t@ z, &G 1P be 160 ( HCmf),o]r 3- h8ar(4Ha'Fﬁe 2r%a‘c% @Q) ik ur e was
led t t

riturat st o thnay S BB b e b AL PERE 4 s F P T on

washed viegHhdf, arlitin@H, dptmefz 55T0]NoMgd by et her ,then drled under vacuumto
af ford 4-(4-hydroxyphenyl)-143-
(trifluoromethyl)[1,2,4]triazol o[ 4, 3-b] pyri dazi n-6-yl ] pi peridin-4-ol (1.680
g, 99% EsSimAple2bi d. 1H NMR (399.9 MHz, DVMBO-d6) 6 1.72 (2H, m, 1.95 (2H,
m, 3.4 ) , 4. 17 (2H n) 5. 01 (1H s), 6. 70 (2H d) 7.28 (2H, d),
Preg} 3y (4-rePdp r =ylinrg afyin-1-Ph3par at i on

bt S AL SR DAL .eyl]plperldln 4-ol DI AD
(0.311 m., 1. 58 nnDI) was added dropmnse to 4-(4-hydroxyphenyl)-143- 15
(trifluoromethyl)[1,2,4]triazol o4, 3-b]pyridazin-6-yl]piperidin-4-ol (500
ng, 1.32 mmol), 2-(1-nethy1-1k#pyrazo|-5-y1)ethano| (obt ai ned as descri bed
in Exanple 15, preparation of starting materials) (249 ng, 1.98 nmmol) and
tri phenyl phosphine (519 ng, 1.98 mmol) in THF (10 nlL) under nitrogen. The
resul ting suspension was stirred at anbient tenperature for 16 hours then
t he sol vents were evaporated to give crude product. The crude product 20
was purified by flash silica chromatography, eluting with Et0Ac then a
gradient of 3 to 5% MeOH in DCM Pure fractions were evaporated to dryness
to give a solid which was triturated with ether, filtered and dried to give
44442- (1- met hyl- 1H pyrazol - 5-
ypet hoxy] phenyl ]-1-[3-(trifluoromethyl)[1,2,4]triazol o[ 4, 3-b] pyri dazi n- 6-yl
] pi peridin-4-ol (464 ny, 72.2% as a solid. 251H NWR (399.9 MHz, DVBO d6) 6
1.72 (2H, m, 1.99 (2H, m, 3.09 (2H, t), 3.43 (2H,



m, 3.79 (3H, s), 4.18 (4H m, 5.12 (1H, s), 6.13 (1H d), 6.90 (2H, d),
7.30 (1H, d), 7.41 (2H, d), 7.65 (1H, d), 8.23 (1H, d); mz = 488 [ MtH| +.
-129- Exawpl2e1088237®Pr epar ati on of 1-nethyl-4- [2-(4-{[1, PcadB20B28b01[ 4, 3-
hi pyridazin-6-yll piperidin-4-yllphenoxy)ethyll piperazin-2-one ONHNO 5
Ootained in 49%vyield by an anal ogous thod to Exanple 4.2, starting from
1-methyl -4[2-(4- {1- [3 -(trifluorometnyl’) [1 ,2,4]triazolo [4,3 -b

] pyridazin-6-yl]p ip eridin-4- yl} phenoxy)ethyl]plpera2|n 2- one. 1H NWR
(399.9 Mz, CDC13) 6 1.69 (2H m, 1.95 (2H, m, 2.71 - 2.88 (7H m, 2.95
(3H, s), 3. 00 (2H, m, 3.22 (2H, t), 3.27 -113.36 (4H, m, 4.10 (2H, t),

4. 30 (2H, m, 6.86 10(2H, d), 7.12 (2L (uniz = 506 [ MtH +. The 1

-nmet hyl -4- [244- {1- [3 - (trlfluorone hyI [1,2,4] triazolo [4,3 -b
]pyrlda2|n 6- yl]piperigFng40 hyI]plpera2|n 2-one used as
starting material was g red as folloms - 15 Preparation of
2-(4-1143-(trifl 2 [1,2,4]triazol o] 4, 3-Db] pyri dazi n- 6-

yl ] pi peri di n-4-y| | phgnoxy) et hanol A sol ution of ethylene carbonate (18.18
g, 206.42 N PMF (30 nL) was added dropwi se to a stirred suspension
of 4- {1-[B-(tjfifluoronmethyl)[1,2,4]triazol of4, 3-

20b] pyri dgri n-%-yl ] pi peri di n-4-yl |1 phenol (obtained as described in Exanple
4.2, preNaration of starting materials) (15 g, 41.28 muol) and potassi um
car bonat eN .41 g, 82.57 mol) in DMF (30 nL) at 80C over a period of 10
m nut es underChj trogen. The resulting mxture was stirred at 80C for 20
hours. The reaction m xture was cooled to roomtenperature then

concent r@bteched ind 748 lyidléty wn thital Q¥dMs (nﬁﬂ)lﬁbdwtb)Exampdh 4’\/31,58111&3’ng Egued{#-44(3- wi th

wat er 25 500 and sa ted brine (250 anic |ayer was dried
over cragipqle P@a%ﬁaﬁ i@&ﬁé&%lﬂé} it ﬁ%ﬁag%duct The crude

pr Od!JCt rQHr h%4 fjl‘tﬁﬁyrh&k e GAd acdkiz Lid. chr omat ography, el ution
gradlent 096 Ac T isohexane. Pure fractions were evaporated to

dryness HbN@m@% 9 MHz, CDCI3) 6 1.96 (2H, m), 2.08 (3H s), 2.46 (4H, m), 2.56 (2H, 1),

e e

OVEO- d6)(2f) g @@443@2 (0h, o B9 (365 (M2 81 (1H m), 3.10 (2H 5m, 3.70
(2H, M, t), 1 (2H, m), 4.81 (1H t), 6.87 (2H d), 7.18 (2H,
d), 7.66

The 6-{4-[4-(3-piperazin-1-ylpropoxy)phenyl]piperazin-1-yl}-3-(trifluoromethyl)-7,8-

- )

10 dihydro[1,2,4]triazolo[4,3-b]pyridazine used as starting material was prepared as follows:-

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-

15 (trifluoromethyl)[1,2,4]triazolo[4,3-b]pyridazin-6-yl]piperazin-1-yl }phenol (obtained as
described in Example 16, preparation of starting materials) (5 g, 13.72 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

20 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 layer was dried over
MgSO4, filtered and evaporated to afford crude product. The crude product was purified

by flash silica chromatography, eluting with EtOAc. Pure fractions were evaporated to



(1H, d), 8.24 (1H, d); mz = 408 [ Mt1l-1]+. Preparation of
2-(4-1143-(trifluoronethyl)[1, 2,4]triazol o[ 4, 3-b] pyri dazi n- 6-

yl ] pi per iworret/opbdphenoxy) et hyl net hanesul fonate 10 A selcutdBnioafs0191

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

2-(4-{1-[3-(trifluoronmethyl)[1, 2, 4]tr|]a2200I o[ 4, 3-

b] pyri dazi n-6-yl ] pi peridi n-4- yIIphenoxy)ethanoI (12.04 g, 29.55 nmol) and

it T ooor RS Gt fol Ty CB1 S-SR BoRruty D Bl Ol S kRt e

war med  t1p; Qi Q@?ﬁlﬁhb‘iﬁp%?l]ﬁgb{aéﬁg(lf-éh"rb&x%/la@e t%é fefsods m nutes. The

reaction mxture was di l d Washed with water (250

) and BANMR(I9.HMHw (DOO) il H6TAH, o @,QM%HJ Y@ Od8. e 382 GUBONGSOA,
filt t
2. (4eE idj[ %‘f‘?"t P F@F%‘?éﬁ%%ﬁ} 3)9](8{@‘51 B PRS- 4] (2H, ), 6.93 (2H, d), 7.11

b] pyrsi da@aHndR7yde] (PHp&Y; intiz -1y M-#nenoxy) et hyl net hanesul fonate (14.32 g,
100% as a SO|Id 201H NWMR (399 9 MHz, CDC13) 6 1.70 (2H, m, 1.93 (2H, m,
273(1H , 3.00 - 3.08 (5H, , 417(2H , 430(2H m, 4.49 (2H,

, c mz = 486 [ Mrl-1]+
Pr epar a?li’r(()eﬁ ﬂ‘twf Of%?ﬁﬁf 42@214_?4_'?3@?1&%{‘?& kﬁg ﬁyl )[1,2,4]tri <[azol o] ][4 3-
25b] pyr |cﬂh§tdn{ﬁ2,\,4lji}rmzpbl[4 mh]lpyﬁqdrdzﬁnplﬁqunﬁyémrzhyl] pi perazi n-2-one DI PEA
(15.27 nm., 87.69 rrrml? was added to 2-(4-{1-]3-
(trifl U&IWHW)}’E‘P}Q [pipgrazingdr ?ﬁr@"@lﬁf"pyrl dazi n- 6-yl ] pi peri di n-4-yl | phenox
y) et hyl %gﬁlﬁ‘@ |n 2-one
(CAS%Q?%%— %g@%s}%; 7 By g&ﬂné}g%nm n@h&@to%@l%@ &Tﬁ%gt@eﬂsﬁlsﬁ%ﬁg sol ution
was sti rmadrias, st from tert- oty delB- (44{He[3|=(aafduqrmmem}&tlu2 éltwelafdSked to room
t enper a abs ed onto, sjilica, a ated.to dr ess. and then purified
M R R R B A R Ryl v g
fracti ong WaIR (S0ePRat €D@Ds t g (vasH| wsgzlgwm\aacﬂ)ﬁmm) 2.52 (2H, m)
2010/ 092371PCT/ GB2010/ 050191 - 131- scratched with ether until solid. The
sol i d was7%(H.tkd. 1348t mer3.23 60 m. B.43dHH4 o7 @ (4Hhen), 991 (8Ht BdO-BY -

fiItratl d t i -met hy1-442-(4-{1-[ 3-
(trifluor on@aﬁﬁd& %ﬂ#‘ﬁ% I'o[ 4, 3-b] pyri dazi n- 6-yl ] pi peri di n- 4-
yl | phenoxy) et hyI]p| pera2| n- 2- one (10.08 g, 68 5°/c) as a solid. 51H NWR
(399.9 MHz, CDC13 1.76 (2H 2.00 (2 275-287(5Hrr)2.95
(3H s) Prgpanatj 021|-'Pf %4 [43(32mpelmm é)ylp@psxy)@bppylinlpewzm vﬂrﬁ t), 4.37 (2H

, mz = 504 [ MtH] +.
Exarrpl eqtég%fé)%eth}zq ?IXIP’F#%& "&]tﬂﬂzolo”%%]&éﬁga%%lepar ed in 28-31%yield by
an anal dgetamednat 979d yiadd Eg(anrphzﬂogbuz mahat toi Hxgriptodnl § frepapyponogfistatieg

t | 0..", .. ...
i aze Orgzterla gzsltarll’tmg from tert-butyl 4-[3-(4- {'4-[3-('trFi1uoromethyl) 7,8-
dihydro[1,2,4]triazolo[4,3-b]pyridazin-6-yl]piperazin-1-yl } phenoxy)propyl]piperazine-1-
carboxylate.

m/z = 493 [M+H]+.



N CF3 Ex. R 1H NMVR (399.9 Mz, DVBO-d6) miz [M+H + 38 1-imi dazolyl 6
2.90-2.99 (2H, ), 3.06-3.19 (6H ), 3.62- 3.71 (4H 1), 4.20 (2H t),
4.32 (2H,WOR01088H16. 97 (5H, M), 7.23 (1H, s) and 7.68 @LHGE)10/0562139
2-ethyl-1- 6 1.23 (3H, t), 2.68 (2H, q). 2.96 (2H q), 3.06- 490

i m dazol -yl 3.19 (6H, 1), 3.66 (4H, t).~4. 16 (2H t), 4.25 (2H  t), 6.76
(1H, s), 6.84 (2H, d), 6 .95 (2H d) ant

Example 30
Preparation of 6-(4-{4-]3-(4-pentanovlpiperazin-1-vDpropoxv]iphenvllpiperazin-1-vl)-

3-(trifluoromethyl)-7.8-dihvdro|1.2.4]triazolo[4.3-b]pvridazine
O

M~
o
O\/\/N\)
NS
N
ﬁ

N
N7 N7
\
N
CF,

5 Obtained in 70% yield by an analogous method to Example 4.1, starting from 6-{4-[4-(3-
piperazin-1-ylpropoxy)phenyl]piperazin-1-yl}-3-(trifluoromethyl)-7,8-
dihydro[1,2,4]triazolo[4,3-b]pyridazine (obtained as described in Example 29, preparation
of starting materials) and pentanoic acid.

IH NMR (399.9 MHz, CDCI13) ¢ 0.93 (3H, t), 1.37 (2H, m), 1.61 (2H, m), 1.95 (2H, m),
10 2.31(2H, m), 2.43 (4H, m), 2.53 (2H, t), 2.79 (2H, t), 3.13 (4H, m), 3.23 (2H, t), 3.47 (2H,
m), 3.62 (2H, m), 3.70 (4H, m), 3.99 (2H, t), 6.85 - 6.92 (4H, m); m/z= 577 [M+H]+.

Example 31
Preparation of 6-[4-(4-{3-][4-(methylsulfonvl)piperazin-1-

15 vllpropoxviphenvl)piperidin-1-vl]-3-(trifluoromethvl)-7.8-dihvdro|1.2.4]triazolo[4.3-
blpyridazine




7.10 (1H, s). 42 3- 6 2.90-2.99 (2H, m, 3.08-3.22 (6H m, 3.63- 530
trifluoromethyl- 3.74 (4H m, 4.32 (2H, t), 4.56 (2H, t), 6.72 (1H,

1- pyr azolwo 2di0/0983785 (2H, d), 6.93 (2H, d), and 8. 04 (1PFCTAB2010/05hD1
starting materials used in Exanple 38-40 were prepared in 6-20%yield by an
15anal ogous nethod to Exanpl e 16, prepfazfzqtion of starting materials,
starting from4-[4-[3- -132-

(trifluoromethyl)[1,2,4]triazol o[ 4, 3-b]pyridazin-6-yl]piperazin-I|-yl]phenol

and the (S}ﬁgfng l{I{ %"2 y?ell((f 8{11 glll :aI_laI(r)glgol}lls rr]ﬁe%(}d to’]%lgarnple 26, starting from 6-{4-[4-(3-
piperazin-1-ylpropoxy)phenyl]piperazin-1-yl}-3-(trifluoromethyl)-7,8-
dihydro[1,2,4]triazolo[4,3-b]pyridazine (obtained as described in Example 29, preparation
of starting materials) and methanesulfonyl chloride.
s 1HNMR (399.9 MHz, CDCl13) 6 1.95 (2H, m), 2.58 (6H, m), 2.77 - 2.81 (5H, m), 3.14
(4H, m), 3.21 - 3.26 (6H, m), 3.70 (4H, m), 3.98 (2H, t), 6.84 - 6.92 (4H, m); m/z =571
[M+H]+.

Example 32
10 Preparation of 6-(4-{4-[2-(4-acetvlpiperazin-1-vDethoxv]phenvllpiperazin-1-vyI)-3-
(trifluoromethvD-7.8-dihvdro[1.2.4]triazolo[4.3-b]pvridazine

Obtained in 78% yield by an analogous method to Example 4.1, starting from 6-[4-[4-[2-
(piperazin-1-yl)ethoxy]phenyl]piperazin-1-yl]-3-(trifluoromethyl)-7,8-dihydro-

15 [1,2,4]triazolo[4,3-b]pyridazine and acetic acid.
IH NMR (399.9 MHz, CDCI3) 6 2.08 (3H, s), 2.53 - 2.60 (4H, m), 2.77 - 2.83 (4H, m),
3.14 (4H, m), 3.23 (2H, t), 3.48 (2H, m), 3.64 (2H, m), 3.71 (4H, m), 4.08 (2H, t), 6.85 -
6.92 (4H, m); m/z =521 [M+H]+.

20 The 6-[4-[4-[2-(piperazin-1-yl)ethoxy]phenyl]piperazin-1-yl]-3-(trifluoromethyl)-7,8-

dihydro-[1,2,4]triazolo[4,3-b]pyridazine used as starting material was prepared as follows:-

Preparation of tert-butyl 4-[2-(4-{4-[3-(trifluoromethyl)[1,2,4]triazolo[4,3-
b]pyridazin-6-yl]|piperazin-1-yl}phenoxy)ethyl] piperazine-1-carboxylate

25 Obtained in 60% yield by an analogous method to Example 29, preparation of starting
materials, starting from 4-{4-[3-(trifluoromethyl)[1,2,4]triazolo[4,3-b]pyridazin-6-



NN ' N=---( CF3 Precursor to Ex. R 1H NWR (399.9 MHz, DMSO-d6) mlz [ MtH + 38
1-imdazolyl 3.18 (4H, t), 3.76 (1H, t), 4.18 460 (2H, t), 4.33 (2H, 1t),
6. 82- 6. 9WO=RB0/09237M) , 7.26 (1H, s), 7.53-7.72 (2H, ), PCTEHE2010(WhI1d) 39
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yl]piperazin-1-yl}phenol (obtained as described in Example 16, preparation of starting
materials) and tert-butyl 4-(2-hydroxyethyl)piperazine-1-carboxylate (CAS 77279-24-4).
IH NMR (399.9 MHz, CDCIl3) 6 1.46 (9H, s), 2.52 (4H, m), 2.80 (2H, t), 3.21 (4H, m),
3.45 (4H, m), 3.78 (4H, m), 4.08 (2H, t), 6.88 (2H, d), 6.93 (2H, d), 7.11 (1H, d), 7.96 (1H,
d); m/z= 577 [M+H]+.

Preparation of tert-butyl 4-[2-(4-{4-|3-(trifluoromethyl)-7,8-
dihydro[1,2,4]triazolo[4,3-b]pyridazin-6-yl|piperazin-1-yl}phenoxy)ethyl|piperazine-
1-carboxylate

Obtained in 82% yield by an analogous method to Example 4.1, preparation of starting
materials, starting from tert-butyl 4-[2-(4-{4-[3-(trifluoromethyl)[ 1,2,4]triazolo[4,3-
blpyridazin-6-yl]piperazin-1-yl} phenoxy)ethyl|piperazine-1-carboxylate.

IH NMR (399.9 MHz, CDCI13) ¢ 1.46 (9H, s), 2.52 (4H, m), 2.79 (4H, m), 3.14 (4H, m),
3.23 (2H, 1), 3.45 (4H, m), 3.70 (4H, m), 4.07 (2H, t), 6.89 (4H, m); m/z =579 [M+H]+.

Preparation of 6-{4-[4-(2-piperazin-1-ylethoxy)phenyl|piperazin-1-yl}-3-
(trifluoromethyl)-7,8-dihydro[1,2,4]triazolo[4,3-b]|pyridazine

Obtained in 96% yield by an analogous method to Example 4.1, preparation of starting
materials, starting from tert-butyl 4-[2-(4-{4-[3-(trifluoromethyl)-7,8-
dihydro[1,2,4]triazolo[4,3-b]pyridazin-6-yl|piperazin-1-yl} phenoxy)ethyl|piperazine-1-
carboxylate.

IH NMR (399.9 MHz, CDCIl3) ¢ 2.55 (4H, m), 2.79 (4H, m), 2.91 (4H, m), 3.14 (4H, m),
3.23 (2H, 1), 3.70 (4H, m), 4.07 (2H, t), 6.89 (4H, m); m/z =479 [M+H]+.

Example 33
Preparation of 6-(4-{4-]2-(4-pentanovlpiperazin-1-vDethoxv]phenvllpiperazin-1-v1)-3-
(trifluoromethvD-7.8-dihvdro[1.2.4]triazolo[4.3-b]pvridazine




2-ethyl-1- 6 1.23 (3H, t), 2.69 (2H, q), 3.15 488 imidazol-yl (4H, t),
3.75 (4H, t), 4.13 (2H, t), 4.22 (1H, t), 6.77 (1H, s), 6.82 (2H, d),
6. 96 (2Hwapp1009iZ1(2H, d), 7.67 (2H, d) and 8.28 (1lRCTAR201046B0B34 6 3.17
(4H, t), 3.75 (4H, t), 4.32 528

_124-

Obtained in 77% yield by an analogous method to Example 4.1, starting from 6-[4-[4-[2-
(piperazin-1-yl)ethoxy]phenyl]piperazin-1-yl]-3-(trifluoromethyl)-7,8-dihydro-
[1,2,4]triazolo[4,3-b]pyridazine (obtained as described in Example 32, preparation of

s starting materials) and pentanoic acid.
IH NMR (399.9 MHz, CDCI13) ¢ 0.93 (3H, t), 1.36 (2H, m), 1.61 (2H, m), 2.32 (2H, m),
2.59 (4H, m), 2.77 - 2.85 (4H, m), 3.14 (4H, m), 3.23 (2H, t), 3.51 (2H, m), 3.65 - 3.72
(6H, m), 4.09 (2H, t), 6.85 - 6.92 (4H, m); m/z =563 [M+H]+.

10 Example 34
Preparation of 6-[4-(4-{2-[4-(methvisulfonvyl)piperazin-1-vl]ethoxviphenvl)piperazin-
1-v1]-3-(trifluoromethyl)-7.8-dihvdro|1.2.4]triazolo[4.3-b]pvridazine

Obtained in 75% yield by an analogous method to Example 26, starting from 6-[4-[4-[2-

15 (piperazin-1-yl)ethoxy]phenyl]piperazin-1-yl]-3-(trifluoromethyl)-7,8-dihydro-
[1,2,4]triazolo[4,3-b]pyridazine (obtained as described in Example 32, preparation of
starting materials) and methanesulfonyl chloride.

IH NMR (399.9 MHz, CDCI13) 6 2.70 (4H, m), 2.78 - 2.81 (5H, m), 2.85 (2H, t), 3.14 (4H,
m), 3.21 - 3.28 (6H, m), 3.71 (4H, m), 4.07 (2H, t), 6.85 - 6.92 (4H, m);, m/z =557
20  [M+H]+.



trifluoronethyl- (2H, t), 4.56 (2H, t), 6.74 (1H, d), 1- pyrazolyl 6. 86
(2H, d), 6.97 (2H, d), 7.67 (1H, d), 8.02 (1H, d) and 8.29 (1H, d).
-133- Exawplen/¥13744 The fol |l ow ng conpounds were prepaCEB2010260¥8% yi el d
by an anal ogous nethod to Exanple 4.2, starting fromthe appropriate
triazol opyridazine:- Ex R 1H NWR (399 Z%M—lz DMSO-d6) mz [ MHH] +

Example 35
Preparation of 6-{4-[4-(4.4.4-trifluorobutoxy)phenvlpiperidin-1-y1}-3-

(trifluoromethvD-7.8-dihvdro[1.2.4]triazolo[4.3-b]pvridazine
O

o

N
N\
\ ———
N
CF,

5 Obtained in 81% yield by an analogous method to Example 4.2, starting from 6-{4-[4-
(4,4,4-trifluorobutoxy)phenyl]piperidin-1-yl} -3-(trifluoromethyl)[ 1,2,4]triazolo[4,3-
blpyridazine.

IH NMR (399.9 MHz, CDCIl3) ¢ 1.69 (2H, m), 1.95 (2H, m), 2.04 (2H, m), 2.31 (2H, m),
2.71 -2.80 (3H, m), 3.00 (2H, m), 3.22 (2H, t), 4.00 (2H, t), 4.31 (2H, m), 6.85 (2H, d),
10 7.12 (2H, d); m/z=476 [M+H]+.

The 6-{4-[4-(4,4,4-trifluorobutoxy)phenyl]piperidin-1-yl}-3-
(trifluoromethyl)[1,2,4]triazolo[4,3-b]pyridazine used as starting material was prepared as
follows:-

15
Preparation of 6-{4-[4-(4,4,4-trifluorobutoxy)phenyl|piperidin-1-yl}-3-
(trifluoromethyl)[1,2,4]triazolo[4,3-b]pyridazine
4-[1-[3-(trifluoromethyl)[ 1,2,4]triazolo[4,3-b]pyridazin-6-yl|piperidin-4-yl[phenol
(obtained as described in Example 5.2, preparation of starting materials) (200 mg, 0.55

20 mmol), 4-bromo-1,1,1-trifluorobutane (526 mg, 2.75 mmol) and potassium carbonate (152
mg, 1.10 mmol) were suspended in DMA (4 mL) and sealed into a microwave tube. The
reaction was heated to 200°C for 30 minutes in the microwave reactor and cooled to room
temperature. The mixture was evaporated to dryness and redissolved in DCM (20 mL) and
the solution was washed with water (20 mL). The organic layer was dried over MgSO4,

25 filtered and evaporated to afford crude product. The crude product was purified by

preparative HPLC (Waters XBridge Prep C18 OBD column, 5u silica, 19 mm diameter,



41 1-im

dazolyl 6 1.55-1.68 (2H, n), 1.80 (2H, d), 2.74-2.84 461 (1H

m,

2.91-3.07 (4H, m, 3.12-3.22 (2H, m, 4.19-4.38 (6H, m, 6.85-6.93 (3H,
n, 7.0 200923k, 7.24 (1H, s) and 7.68 (1H, s). 42preTmHryi0/50191

i m dazol
(2H, q),
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- 6 1.24 (3H, t), 1.55-1.68 (2H, m), 1.80 (2H, 489 vyl d), 2.68

2.75-2.81 (1H, m, 2.91-3. 04-126-

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 afford 6-{4-[4-(4,4,4-trifluorobutoxy)phenyl]piperidin-1-yl}-3-
(trifluoromethyl)[1,2,4]triazolo[4,3-b]pyridazine (95 mg, 37%) as a solid.

IH NMR (399.9 MHz, DMSO-d6) & 1.66 (2H, m), 1.91 (4H, m), 2.38 - 2.47 (2H, m), 2.81
(1H, m), 3.10 (2H, m), 4.01 (2H, t), 4.41 (2H, m), 6.88 (2H, d), 7.19 (2H, d), 7.66 (1H, d),
8.24 (1H, d); m/z =474 [M+H]+.

Example 36
Preparation of 4-{4-]2-(1-methyl-1H-pvrazol-5-yl)ethoxvy]phenvll-1-[3-

(trifluoromethvl)-7.8-dihvdro|1.2.4]triazolo[4.3-b]pvridazin-6-vl]piperidin-4-ol

O N\
OH | N
N
!
N7 N7
\
={
CF

Obtained in 72% yield by an analogous method to Example 4.2, starting from 4-{4-[2-(1-
methyl-1H-pyrazol-5-yl)ethoxy]phenyl}-1-[3-(trifluoromethyl)[ 1,2,4]triazolo[4,3-
blpyridazin-6-yl]piperidin-4-ol.

IH NMR (399.9 MHz, DMSO-d6) 6 1.66 (2H, m), 1.94 (2H, m), 2.94 (2H, t), 3.09 (2H, 1),
3.16 (2H, t), 3.36 (2H, m), 3.80 (3H, s), 4.06 (2H, m), 4.20 (2H, t), 5.09 (1H, s), 6.14 (1H,
s), 6.91 (2H, d), 7.30 (1H, s), 7.40 (2H, d); m/z =490 [M+H]+.

The 4-{4-[2-(1-methyl-1H-pyrazol-5-yl)ethoxy]phenyl}-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)phenyl]-4-hydroxypiperidine-1-carboxylate
n-Butyllithium (1.6M in hexane, 42.9 ml, 107.18 mmol) was added dropwise to 1-
(benzyloxy)-4-bromobenzene (28.2 g, 107.18 mmol, CAS 6793-92-6) in THF (367 ml) at -



(4H, m, 3.14 (2H t), 4.15-4.35 (6H, m), 6.76 (1H, s), 6.86 (2H, d),
7.12 (1H, s) and 7.18 (2H, d). 43 3,5-dinethyl-1- 6 1.55-1.68 (2H, m,
1.82 (2H,wO)2p10890&1(3H, 489 pyrazolyl s), 2.26 (3H, s) pPCRiGiRRoR/BBING1IH, ),
2.92-3.06 (4H, m, 3.18 (2H, t), 4.19-4.33 (6H m, 5.80
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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,
then allowed to warm to room temperature and stirred for 16 hours. The reaction mixture
s 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
evaporated to dryness to afford crude product. The crude product was further purified by
10 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,
m), 3.92 (2H, m), 5.10 (4H, m), 6.95 (2H, m), 7.39 (12H, m); m/z =416 [M-H]+.
15
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
20 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
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%). The preparation of 4-(4-
hydroxyphenyl)piperidin-4-ol is also described in Journal of Medicinal Chemistry (2000),
25 43(5), 984-994.
IH 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]+.

Preparation of 4-(4-hydroxyphenyl)-1-[3-(trifluoromethyl)[1,2,4]triazolo[4,3-

30 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,



(1H, s), 6.84 (2H, d), and 7.16 (2H, d). 44 3-trifluoronethyl-1- 6
1.53-1.76 (2H, m, 1.88 (2H, d), 2.81-2.91 529 pyrazolyl (1H, m,

2. 98- 3. 13w04blo/a93713. 23 (2H, t), 4.32-4.47 (4H, nm), 2CEZHR2BH/050991 6. 79
(1H, s), 6.94 (2H, d), 7.25 (2H, d) and 8.10 (1H, s). The starting
materials used in Exanple 41-44 were pj{:ﬁe&pared in 15-38%yield by an

anal ogous nethod to Exanple 15, prepardtion of starting materials, starting
from4-[1-[3- -134-

1591) (1 g, 4.49 mmol) and 4-(4-hydroxyphenyl)piperidin-4-ol (0.955 g, 4.94 mmol) in
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
s 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
solid.
IH NMR (399.9 MHz, DMSO-d6) ¢ 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 =
10 380 [M+H]+.

Preparation of 4-{4-[2-(1-methyl-1H-pyrazol-5-yl)ethoxy]phenyl}-1-[3-
(trifluoromethyl)[1,2,4]triazolo[4,3-b]pyridazin-6-yl|piperidin-4-ol
DIAD (0.311 mL, 1.58 mmol) was added dropwise to 4-(4-hydroxyphenyl)-1-[3-

15 (trifluoromethyl)[1,2,4]triazolo[4,3-b]pyridazin-6-yl]piperidin-4-ol (500 mg, 1.32 mmol),
2-(1-methyl-1H-pyrazol-5-yl)ethanol (obtained as described in Example 15, preparation of
starting materials) (249 mg, 1.98 mmol) and triphenylphosphine (519 mg, 1.98 mmol) in
THF (10 mL) under nitrogen. The resulting suspension was stirred at ambient temperature
for 16 hours then the solvents were evaporated to give crude product. The crude product

20 was purified by flash silica chromatography, eluting with EtOAc then a gradient of 3 to 5%
MeOH in DCM. Pure fractions were evaporated to dryness to give a solid which was
triturated with ether, filtered and dried to give 4-[4-[2-(1-methyl-1H-pyrazol-5-
yl)ethoxy]phenyl]-1-[3-(trifluoromethyl)[ 1,2,4]triazolo[4,3-b]pyridazin-6-yl]piperidin-4-ol
(464 mg, 72.2%) as a solid.

25 IH NMR (399.9 MHz, DMSO-d6) ¢ 1.72 (2H, m), 1.99 (2H, m), 3.09 (2H, t), 3.43 (2H,
m), 3.79 (3H, s), 4.18 (4H, m), 5.12 (1H, s), 6.13 (1H, d), 6.90 (2H, d), 7.30 (1H, d), 7.41
(2H, d), 7.65 (1H, d), 8.23 (1H, d); m/z =488 [M+H]+.



(trifluoronethyl)[1,2,4]triazol o[ 4, 3-b] pyridazin-6-yl]piperidin-4-yl]phenol

and the appropriate alcohol:- Precursor to Ex. R 1H NWVR (399.9 Mz,
DVSO- d6) whDzofokbei7+ 41 1-i m dazol y1 6 1.58-1.73 (2H, m pCcIiEAR0(0AI¥19d) ,
2.76- 459 42 2-ethyl-1- imdazol - 6 1.19 (3H, t), 1.58-1.74 (2H, m,
(2H, d),

4.15-4.29 (4H, ), 4.39 (2H, d),
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2.67 (2H, q), 2.77- 2. g5 (lH %9(1a 03)3. éssgzl(a,ZHm) Ejl)48; 0

Example 37
Preparation of 1-methvl-4-]2-(4-{1-[3-(trifluoromethyl)-7.8-dihvdro]|1,2.4]triazolo[4,3-

blpvridazin-6-vllpiperidin-4-vl}phenoxv)ethvl]piperazin-2-one

SN /\
H(N\

N o
f\l(
Y N

N

N
\
=

Obtained in 49% yield by an analogous method to Example 4.2, starting from 1-methyl-4-
[2-(4-{1-[3-(trifluoromethyl)[1,2,4]triazolo[4,3-b]pyridazin-6-yl|piperidin-4-

CF,

yl}phenoxy)ethyl]piperazin-2-one.

IH NMR (399.9 MHz, CDCI3) 6 1.69 (2H, m), 1.95 (2H, m), 2.71 - 2.88 (7H, m), 2.95
(3H, s), 3.00 (2H, m), 3.22 (2H, t), 3.27 - 3.36 (4H, m), 4.10 (2H, t), 4.30 (2H, m), 6.86
(2H, d), 7.12 (2H, d); m/z= 506 [M+H]+.

The 1-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 used as starting material was prepared as

follows:-

Preparation of 2-(4-{1-[3-(trifluoromethyl)[1,2,4]triazolo[4,3-b|pyridazin-6-
vl]piperidin-4-yl} phenoxy)ethanol

A solution of ethylene carbonate (18.18 g, 206.42 mmol) in DMF (30 mL) was added
dropwise to a stirred suspension of 4-{1-[3-(trifluoromethyl)[ 1,2,4]triazolo[4,3-
blpyridazin-6-yl]piperidin-4-yl} phenol (obtained as described in Example 4.2, preparation
of starting materials) (15 g, 41.28 mmol) and potassium carbonate (11.41 g, 82.57 mmol)
in DMF (30 mL) at 80°C over a period of 10 minutes under nitrogen. The resulting mixture
was stirred at 80°C for 20 hours. The reaction mixture was cooled to room temperature
then concentrated and diluted with DCM (500 mL), and washed sequentially with water
(500 mL) and saturated brine (250 mL). The organic layer was dried over MgSO4, filtered

and evaporated to afford crude product. The crude product was purified by flash silica

1.85



(1H, d), 7.17 (2H d), 7.65 (2H d) and 8.23 (2H, d). 43
3,5-dimethyl-1- 6 1.59-1.72 (2H, ), 1.87 (2H, d), 486 pyrazolyl 2.09 (3H,
s), 2.26 WoHp10892372. 76- 2.86 (1H, n), 3.05-3.16 (2H, POX/GB2010A58M1 4. 30
(4H, M), 4.41 (2H d),

-130-

chromatography, elution gradient 70 to 100% EtOAc in isohexane. Pure fractions were

evaporated to dryness to give 2-(4-{1-[3-(trifluoromethyl)[1,2,4]triazolo[4,3-b]pyridazin-

6-yl]piperidin-4-yl} phenoxy)ethanol (12.04 g, 71.6%) as a solid.

IH NMR (399.9 MHz, DMSO-d6) ¢ 1.67 (2H, m), 1.89 (2H, m), 2.81 (1H, m), 3.10 (2H,
s m), 3.70 (2H, m), 3.95 (2H, t), 4.41 (2H, m), 4.81 (1H, t), 6.87 (2H, d), 7.18 (2H, d), 7.66

(1H, d), 8.24 (1H, d); m/z = 408 [M+H]+.

Preparation of 2-(4-{1-[3-(trifluoromethyl)[1,2,4]triazolo[4,3-b|pyridazin-6-
vl]piperidin-4-yl}phenoxy)ethyl methanesulfonate

10 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-
blpyridazin-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

15 a further 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.

20  1HNMR (399.9 MHz, CDCI13) 6 1.70 (2H, m), 1.93 (2H, m), 2.73 (1H, m), 3.00 - 3.08
(5H, m), 4.17 (2H, m), 4.30 (2H, m), 4.49 (2H, m), 6.80 (2H, d), 7.04 - 7.10 (3H, m), 7.86
(1H, d); m/z = 486 [M+H]+.

Preparation of 1-methyl-4-[2-(4-{1-[3-(trifluoromethyl)[1,2,4]|triazolo[4,3-
25 b]pyridazin-6-yl]|piperidin-4-yl} phenoxy)ethyl| piperazin-2-one
DIPEA (15.27 mL, 87.69 mmol) was added to 2-(4-{1-[3-
(trifluoromethyl)[1,2,4]triazolo[4,3-b]pyridazin-6-yl]piperidin-4-yl } phenoxy)ethyl
methanesulfonate (14.19 g, 29.23 mmol) and 1-methylpiperazin-2-one (CAS 59702-07-7,
3.67 g, 32.15 mmol) in DMA (70 mL). The resulting solution was stirred at 110°C for 1
30 hour. The reaction mixture was cooled to room temperature, absorbed onto silica,
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



5.79 (1H, s), 6.83 (2H, d), 7.16 (2H, d), 7.64 (1H, d) and 8.24 (1H,
d). 44 3-trifluoromethyl- 6 1.59-1.73 (2H, n), 1.85 (2H, d), 527

1- pyrazolw® 2810/02%187 (1H, m, 3.03-3.15 (2H, m, 4. 3CTABRB10(0sM 91T
4.58 (2H,

-131-

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

s 1HNMR (399.9 MHz, CDCI13) ¢ 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]+.

Examples 38-40

10 The following compounds were prepared in 28-31% yield by an analogous method to

Example 4.2, starting from the appropriate triazolopyridazine:-

o~

N
N
\
N

CF,
Ex. | R 1H NMR (399.9 MHz, DMSO-d6) m/z [M+H]+
38 | 1-imidazolyl | §2.90-2.99 (2H, m), 3.06-3.19 (6H, m), 3.62- 462

3.71 (4H, m), 4.20 (2H, t), 4.32 (2H, t), 6.81-6.97
(5H, m), 7.23 (1H, s) and 7.68 (1H, s).

39 | 2-ethyl-1- 0 1.23 (3H, 1), 2.68 (2H, q), 2.96 (2H, q), 3.06- 490
imidazol-yl 3.19 (6H, m), 3.66 (4H, t), 4.16 (2H, t), 4.25 (2H,
t), 6.76 (1H, s), 6.84 (2H, d), 6.95 (2H, d) and
7.10 (1H, s).

42 | 3- 02.90-2.99 (2H, m), 3.08-3.22 (6H, m), 3.63- 530
trifluoromethyl- | 3.74 (4H, m), 4.32 (2H, t), 4.56 (2H, t), 6.72 (1H,
1-pyrazolyl d), 6.85 (2H, d), 6.93 (2H, d), and 8.04 (1H, s).

The starting materials used in Example 38-40 were prepared in 6-20% yield by an

15 analogous method to Example 16, preparation of starting materials, starting from 4-[4-[3-



t), 6.73 (1H, d), 6.84 (2H d), 7.18 (2H, d), 7.65 (1H, d),
and 8.23 (1H, d). -135- Exanple 45 Preparation of

4-{ 4- 12- (Woaowiopkzyi per azi n- 1- ybet hoxyl phenyl | - 1- 13- ('t ri PCU@B2ENGFY19) -

7, 8-di hydr o 11 2,41triazol 014, 3 bl pyridazin-6-yl | piperidin-4-ol
0.."....... '‘N'..-% N). 5 tained in 21%yield by an anal ogous
met hod t o Exarrple 4. 2 startlng fromzl- 4-[2-(4-

acet yl pi pera2| n-1 -yl )et hoxy] phenyl ]-1-[3-(trifluoromethyl)[1,2,4]triazolo[4

8.02 (1H d)

,3-b 6- 399.9 dé) 6 1.66
OB G SR DL T obid 3 Wpyio - O Tp s i B IR hiob TERE S 1) 9. 18
(2H, 1) ,ap3rdbRiafcditboiol. 4. 09 (4H, t), 5.08 (1H s), 6.89 (2H, d) 107 38

(1H, d). rﬂz-537[M+H]+ The

4-[4-[2-(4-acetyl pi pera P y] phenyl ] -1-[ 3-

(trifluoromethyl)[1, 2, 4] Hzol o[ 4, 3-b] pyri dazi n-6-yl ] pi peridin-4-ol used
as starting materi pr'ai ned in 55% yield by an anal ogous nethod to
Exanpl e 36, prepdratipn of 15starting materials, starting from

en 3-

(trifluoro
2-(4- acet

) [

pi ra2| ne- 1-yl ) et hanol

2 4] triazol o[ 4, 3- b] pyri dazi n-6-yl ] pi peri di n- 4- ol
(obtained as described in PCT Int.

V‘l)ﬁ\ N64413, Exanple 28, preparation of starting materials).
CF,
Precursor to Ex. | R IH NMR (399.9 MHz, DMSO-d6) | m/z [M+H]+
38 1-imidazolyl 0 3.18 (4H, t), 3.76 (1H, t), 4.18 460
(2H, 1), 4.33 (2H, t), 6.82-6.99 (5H,
m), 7.26 (1H, s), 7.53-7.72 (2H, m),
8.29 (1H, d)
39 2-cthyl-1- 0 1.23 (3H, t), 2.69 (2H, q), 3.15 488
imidazol-yl (4H, 1), 3.75 (4H, t), 4.13 (2H, 1),
422 (1H, 1), 6.77 (1H, s), 6.82 (2H,
d), 6.96 (2H, d), 7.12 (2H, d), 7.67
(2H, d) and 8.28 (1H, d).
40 3- 03.17 (4H, t), 3.75 (4H, t), 4.32 528
trifluoromethyl- | (2H, t), 4.56 (2H, t), 6.74 (1H, d),
1-pyrazolyl 6.86 (2H, d), 6.97 (2H, d), 7.67
(1H, d), 8.02 (1H, d) and 8.29 (1H,
d).
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Ex. NRLR2 1H NMR (399 MHz, DVBO-d6) miz [M+11]+ 47 6 0.57-0.73 (4H,
m, 1.55-1.69 (2H, m, 1.81 533 (2H, d), 2.66-2.84 (6H, m, 2.88-3.06
(4H, m, wo2109101(2H, s), 3.12-3.22 (4H, m, 4.07 (2HPCT)GB24102B0191

-135-

Example 45
Preparation of 4-{4-]2-(4-acetylpiperazin-1-vethoxv]phenvll-1-[3-(trifluoromethvl)-

7.8-dihvdro[1.2.4]triazolo[4.3-b]pvridazin-6-vl]piperidin-4-ol

o Q

N 0]
K\l(
Y N

N

N
\
\={

5 Obtained in 21% yield by an analogous method to Example 4.2, starting from 4-[4-[2-(4-

CF,

acetylpiperazin-1-yl)ethoxy]phenyl]-1-[3-(trifluoromethyl)[ 1,2,4]triazolo[4,3-b]pyridazin-

6-yl]piperidin-4-ol.

IH NMR (399.902 MHz, DMSO-d6) ¢ 1.66 (2H, d),1.89-2.05 (5H, m), 2.43 (2H, t), 2.73

(2H, 1), 2.2.95 (2H, t), 3.18 (2H, t), 3.42 (4H, t), 4.09 (4H, t), 5.08 (1H, s), 6.89 (2H, d) and
10 738 (1H, d). m/z =537 [M+H]+.

The 4-[4-[2-(4-acetylpiperazin-1-yl)ethoxy]phenyl]-1-[3-
(trifluoromethyl)[1,2,4]triazolo[4,3-b]pyridazin-6-yl]piperidin-4-ol used as starting
material was obtained in 55% yield by an analogous method to Example 36, preparation of
15 starting materials, starting from 4-(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 (obtained as described in PCT Int. Appl. W02003064413,
Example 28, preparation of starting materials).
1H NMR (499.8 MHz, DMSO-d6, spectrum recorded at 100°C) 6 1.79 (2H, d), 1.97-2.07
20 (8H,m), 2.75 (2H, t), 3.39-3.48 (7TH, m), 4.08-4.16 (4H, m), 6.89 (2H, d), 7.41 (2H, d),
7.55 (1H, d), 8.12 (1H, d); m/z =534 [M+H]+.

Example 46
Preparation of 1-ethyl-4-]2-(4-{1-]3-(trifluoromethvyl)-7.8-dihvdro|1.2.4]triazolo[4,3-

25 blpvridazin-6-vllpiperidin-4-vl}phenoxv)ethvl]piperazin-2-one




(2H, d), 6.88 (2H, d), 7.15 (2H, d). 48 HN 2\ \ 0 6 1.54-1.89 (6H, m,
1.98 (3H, s), 2.63-3.07 535 (11H, m, 3.17 (2H, t), 3.40-3.55 (4H,
m, 3.98-W0 20100492371 PCT/GB2010/050191
-136-
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DIPEA (0.219 mL, 1.23 mmol) was added to 2-(4-{1-[3-(trifluoromethyl)-7,8-
dihydro[1,2,4]triazolo[4,3-b]pyridazin-6-yl]piperidin-4-yl } phenoxy)ethyl
methanesulfonate (200 mg, 0.41 mmol) and 1-ethylpiperazin-2-one (52.6 mg, 0.41 mmol)
in DMF (5 mL) at 20°C under nitrogen. The resulting solution was stirred at 110°C for 3
hours and the solvent was removed in vacuo to give an orange gum, which was dissolved
in DCM (100 mL) and the solution washed with water (100 mL). The organic layer was
passed through a phase separating cartridge and then evaporated to dryness to give an
orange gum. The crude product was purified by flash silica chromatography, elution
gradient 0 to 10% EtOAc in isohexane then 10% methanolic ammonia in EtOAc. Pure
fractions were evaporated to dryness to afford a yellow gum, which was triturated with
cther to give 1-ethyl-4-[2-(4-{1-[3-(trifluoromethyl)-7,8-dihydro[1,2,4triazolo[4,3-
blpyridazin-6-yl]piperidin-4-yl} phenoxy)ethyl|piperazin-2-one (77 mg, 36.1%) as a white
solid.

IH NMR (399.9 MHz, DMSO-d6) 6 1.03 (3H, t), 1.55-1.69 (2H, m), 1.80 (2H, d), 2.70-
2.84 (5H, m), 2.90-3.05 (4H, m), 3.13 (2H, t), 3.23-3.33 (6H, m), 4.08 (2H, t), 4.29 (2H,
m), 6.88 (2H, d) and 7.17 (2H, d); m/z = m/z = 521 [M+H]+.

The 2-(4-{1-[3-(trifluoromethyl)-7,8-dihydro[ 1,2,4]triazolo[4,3-b]pyridazin-6-yl|piperidin-

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

Preparation of 4-{1-[3-(trifluoromethyl)-7,8-dihydro[1,2,4|triazolo[4,3-b]pyridazin-6-
vl]piperidin-4-yl}phenol
4-{1-[3~(Trifluoromethyl)[1,2,4]triazolo[4,3-b]pyridazin-6-yl|piperidin-4-yl } phenol
(obtained as described in Example 5.2, preparation of starting materials) (30 g, 82.57
mmol) and 5% Pd on carbon (50% wet, JM Type 87L) (35.1 g, 8.26 mmol) in MeOH (50
mL) were stirred under an atmosphere of hydrogen at Sbar and 50°C for 5 days. The
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4.07 (2H, m, 4.27 (2H, d), 6.87 (2H, d), 7.15 (2H, d).
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mixture was cooled to room temperature and the catalyst removed by filtration. The
solvent was evaporated to give 4-{1-[3-(trifluoromethyl)-7,8-dihydro[ 1,2,4]triazolo[4,3-
b]pyridazin-6-yl]piperidin-4-yl} phenol (20.54 g, 68%).

IH NMR (399.9 MHz, DMSO-d6) 6 1.58 (2H, m), 1.80 (2H, m), 2.71 (1H, m), 2.91 - 3.01
(4H, m), 3.15 (2H, t), 4.27 (2H, m), 6.69 (2H, d), 7.04 (2H, d), 9.19 (1H, s); m/z = 366
[M+H]+.

Preparation of 2-(4-{1-[3-(trifluoromethyl)-7,8-dihydro[1,2,4]triazolo[4,3-
b]pyridazin-6-yl|piperidin-4-yl}phenoxy)ethanol

1,3-Dioxolan-2-one (1093 mg, 12.41 mmol) was added to 4-{1-[3-(trifluoromethyl)-7,8-
dihydro[1,2,4]triazolo[4,3-b]pyridazin-6-yl|piperidin-4-yl} phenol (907 mg, 2.48 mmol)
and potassium carbonate (686 mg, 4.97 mmol) in DMF (10 mL). The resulting mixture
was stirred at 80°C for 16 hours. The reaction mixture was evaporated to dryness, the
residue redissolved in DCM (100 mL) and the solution washed with water (100 mL). The
aqueous washings were re-extracted with DCM (100 mL), then the combined organic
phases 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 2% MeOH in EtOAc. Pure fractions were
evaporated to dryness to afford 2-(4-{1-[3-(trifluoromethyl)-7,8-dihydro[ 1,2,4]triazolo[4,3-
blpyridazin-6-yl]piperidin-4-yl} phenoxy)ethanol (695 mg, 68%).

IH NMR (399.9 MHz, DMSO-d6) ¢ 1.61 (2H, m), 1.82 (2H, m), 2.77 (1H, m), 2.90 - 3.03
(4H, m), 3.16 (2H, t), 3.70 (2H, m), 3.95 (2H, t), 4.29 (2H, m), 4.85 (1H, t), 6.87 (2H, d),
7.16 (2H, d); m/z =410 [M+H]+.

Preparation of 2-(4-{1-[3-(trifluoromethyl)-7,8-dihydro[1,2,4]triazolo[4,3-
b]pyridazin-6-yl]piperidin-4-yl}phenoxy)ethyl methanesulfonate

A solution of methanesulfonyl chloride (0.158 mL, 2.04 mmol) in DCM (1 mL) was added
dropwise to a stirred solution of 2-(4-{1-[3-(trifluoromethyl)-7,8-
dihydro[1,2,4]triazolo[4,3-b]pyridazin-6-yl]piperidin-4-yl} phenoxy)ethanol (695 mg, 1.70
mmol) and triethylamine (0.473 mL, 3.40 mmol) in DCM (7 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



6 1.24 (3H, d), 1.55-1.68 (2H, n), 1.81 (2H, d), 521 liv 2.64-2.

(6H m,
t), wWo2810(@k%71d) , WO 2010/ 092371PCT/ GB2010/ 05019 PCT/GB2910/050191

(2H,

10

2.88-3.10 (6H, nm), 3.15 (2H, 0 t), 3.20-3.31 (3H m,

-138-

DCM (50 mL), and washed with water (50 mL) and saturated brine (25 mL). The organic
layer was dried over MgSO4, filtered and evaporated to afford 2-(4-{1-[3-
(trifluoromethyl)-7,8-dihydro[1,2,4 ]triazolo[4,3-b]pyridazin-6-yl]piperidin-4-

yl} phenoxy)ethyl methanesulfonate (796 mg, 96 %).

IH NMR (399.9 MHz, DMSO-d6) 6 1.62 (2H, m), 1.82 (2H, m), 2.79 (1H, m), 2.92 - 3.03
(4H, m), 3.16 (2H, t), 3.24 (3H, s), 4.22 - 4.33 (4H, m), 4.52 (2H, m), 6.92 (2H, d), 7.19
(2H, d); m/z = 488 [M+H]+.

Examples 47-50

The following compounds were prepared in 35-60% yield by an analogous method to
Example 46, starting from 2-(4-{1-[3-(trifluoromethyl)-7,8-dihydro[1,2,4]triazolo[4,3-
blpyridazin-6-yl]piperidin-4-yl} phenoxy)ethyl methanesulfonate and the appropriate

84
4. 06

amine:-
O\/\N/RZ
R1
N
3
/ ”~
N
-
CF,
Ex. | NRIR2 IH NMR (399 MHz, DMSO-d6) m/z [M+H]+
47 HN o 0.57-0.73 (4H, m), 1.55-1.69 (2H, m), 1.81 533

HW/N (2H, d), 2.66-2.84 (6H, m), 2.88-3.06 (4H, m),
W 3.10 (2H, s), 3.12-3.22 (4H, m), 4.07 (2H, 1), 4.28

(2H, d), 6.88 (2H, d), 7.15 (2H, d).

48 [ S 0 |0154-189(6H,m), 1.98 3H,s),2.63-3.07 535

VNJ< (11H, m), 3.17 (2H, 1), 3.40-3.55 (4H, m), 3.98-

4.07 2H, m), 4.27 (2H, d), 6.87 (2H, d), 7.15
(2H, d).

49 N 51.24 (3H, d), 1.55-1.68 (2H, m), 1.81 2H, d), | 521

)W(N\ 2.64-2.84 (6H, m), 2.88-3.10 (6H, m), 3.15 (2H,
0 1), 3.20-3.31 (3H, m), 4.06 (2H, 1), 4.28 (2H, d),




6.88 (2H, d), 7.18 (2H, d). 50/ 0-0 ! 6 1.24 (3H, d), 1.55-1.68 (2H M,

1.81 (2H, d), 521 2.64-2.84 (6H, m, 2.88-3.10 (6H m, 3.15 (2H, t),
3. 20- 3. 31W023bho/093714. 06 (2H, t), 4.28 (2H, d), 6. 88 PRIHGRY)10/0B0D ( 2H,
d). Exanpl e 51 Preparation of

644-(4-12-[(3R) - 4-acetyl - 3-net hyl pi per agj n- 1-

6.88 (2H, d), 7.18 (2H, d).
50 HN/H 5124 3H, d), 1.55-1.68 (2H, m), 1.81 2H, d), | 521
\“‘\‘ N\

2.64-2.84 (6H, m), 2.88-3.10 (6H, m), 3.15 (2H,
£), 3.20-3.31 (3H, m), 4.06 (2H, 1), 4.28 (2H, d),
O 6.88 (2H, d), 7.18 (2H, d).

Example 51
Preparation of 6-[4-(4-{2-](3R)-4-acetyl-3-methvlpiperazin-1-
vllethoxy!phenvDpiperidin-1-vl]-3-(trifluoromethyl)-7.8-dihvdro|1.2.4]triazolo[4.3-

s blpyridazine
O\/\N
9

hd

0]

N
X
Ll

N
CF,

Methanesulfonyl chloride (0.165 mL, 2.12 mmol) was added dropwise to (R)-2-(4-acetyl-
3-methylpiperazin-1-yl)ethanol (360 mg, 1.94 mmol) and triethylamine (0.404 mL, 2.90
mmol) in DCM (5 mL) at 0°C under nitrogen. The resulting solution was stirred at 0°C for

10 15 minutes, warmed to room temperature and stirred for 2 hours. The reaction mixture was
diluted with DCM (50 mL) and washed with water (15 mL). The organic layer was passed
through a phase separating cartridge and concentrated in vacuo. The residual orange gum
was dissolved in DMF (5 mL) and added to 4-{1-[3-(trifluoromethyl)-7,8-
dihydro[1,2,4]triazolo[4,3-b]pyridazin-6-yl]piperidin-4-yl} phenol (obtained as described in

15 Example 46, preparation of starting materials) (235 mg, 0.64 mmol) and potassium
carbonate (445 mg, 3.22 mmol) in DMF (10 mL) at 20°C under nitrogen. The resulting
suspension was stirred at 100°C for 3 hours and the solvent was removed in vacuo. The
residue was partitioned between DCM (100 mL) and water (100 mL) and the organic phase
was separated. The aqueous phase was re-extracted with DCM (100 mL), and the

20  combined organic phases were washed with brine (100 mL), passed through phase
separating cartridge and concentrated under reduced pressure to give an orange gum. The

crude product was purified by flash silica chromatography, elution gradient 0 to 10%
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et hoxyl phenybpi peri din-1-y11-3-(trifluoronethyl)-7,8-dihydro[1l, 2,41triazol o
[ 4, 3- 5blwornoaweite N NN i CF3 Met hanesul fonyl chl ori ¢#eT(@B208%50m91 2. 12
mol ) was added dropwi se to (R)-2-(4-acetyl- 3-nethyl pi perazin-|I -ypet hanol
(360 ng, 1.94 mmol) and triethylanine_f . 404 nL, 2.90 mmol) in DCM (5 n)
at 0C under nitrogen. The resulting sotution was stirred at 0OC for 1015

m nutes, warnmed to roomtenperature and stirred for 2 hours. The reaction

i xt i lLuted with DCM (50 hed 5rrLTh
or gant & Ve HORS Brbdreipbugic SV EERERGs el kg,

concent rafiekl wal traHHQ. will SthELD giekad - &(@@gﬁswmy@ﬁylgtﬁaﬁymﬁrazﬁh pVE (5 nl)
and added to 4- {143-(tr|fluoronetaégz

di hydr o[yi]ethoxyi phicaybpippudis- by by rﬂmﬁﬂlyl)]7p$ géwidail h24yiergpknl  (obt ai ned

as descri;bed,in anp 4 ation of starting materials) (235 ng,
0. 64 gl y“%aémﬁﬁgﬁrsn.gu%‘? 4 3 has R Sz?ifg g, 3.22 mol) in DVF (10 ni) at

20C underH NMR ¢g®B18 Mg DMSOLd6)3d . mpga;uow was (3 hy,aR®7aeHIaNa g7or 3
hours and the sol vent was renpved in vacuo. The residue was partitioned

bet ween Gk 200-298 (Idhawmad 82- 3408 m) 2.8hd- $3r@Ho ryehB - 2184 6H. tas3-04
t h t d the 20
igﬁg{ﬁeggoféaﬁﬂgﬂ%%gg wgﬁﬁtﬁashggﬁ&%E%ﬁrlnéwfigBQ%%;&ﬂggss tﬁpoughe

phase sgpari}t. ng cartrldge and concentrated under reduced pressure to give
an orange gum The crude product was purified by flash silica

chromat ography, elution gradient 0 to 10% -140- MeOH in EtOAc. Pure
fractjo V. t f ich was
rit Lor a{‘thCfV%5 ?h@eet?cﬁ % rﬁgth?@ éﬂ;@éﬂ?% S/ fethafbilREH a SstRnE n¥efdria? Wad Pripaitld

6- [ 4- (4-dFoll¢8R) - 4- acet y1- 3- et hyl pi perazi n- 1yl ] et hoxy} phenyl ) pi peri di n-1-y
1]-3-(trifluoronethyl)-7,8-di hydro[1, 2,4]triazol o[ 4, 3- b]pyridazine (101
ng, 29.4 %9 as a white solid. 51H NVR (499.8 MHz, DVM5SO-d6) 6 1.18 (3H, d),

1. 59- 1. 68B{ctHbetidnol ?7 Brm 23,99 mnﬂol%as( &lded$d a st?rr&ﬂm&t@(% off ikh- l-lﬁetyQZ—lB 2.24
(1H, m, 2.61-2.83 m, 2.85-2.98 (6H, m, 3.04 (2H 1), 14" (2H, t),
4.08 (2 Hnethylplmre@ale((zl% 2 ¥0.68 ngsolz) apd p@t)lsswn bR (&157 g rﬁ2zO3:m5@$) iPMEH] +.

|oThe ( e L peraz J ed as

mat er’i a:?l)ngg;%r gairﬂe{dregu lfl %Inﬁxt‘ﬂreo ]érregrm {)hcéel%nol g?"?uﬁﬁ) e?ﬁ_re tﬁf gge[rimol)
was addegshdteQaporsted r TREradidt wag paﬁﬁécR)y ﬂon&;&ehamge Zhromeidpehitiyp esing amscyxz 94 g,
20. 68 mmol ) and pot assi um car bonate ( 62.03 mml) in 15THF (75 ni)

The resulolymyand sdptipgewith IMspmpoas 1§tm@]@?@0f gl’r’urzéraﬁwgquséﬁ‘&r@ra%@n filtered
and evap &%@E% giVO PR -84 QUG BT B BibE B D n DYy 1 QRarfX ENING S £ QURL AR RPNY

using an
oil.
20  1HNMR (400.1 MHz, CDCI13) 6 1.30 (3H, d), 1.63 (1H, s),2.06 - 2.12 (3H, m), 2.12 -

2.89 (6H, m), 2.89 - 3.47 (1H, m), 3.51 - 4.84 (2H, m), 3.60 - 3.67 (2H, m)

Example 52
Preparation of 6-[4-(4-{2-[(3S)-4-acetyl-3-methvlpiperazin-1-

25 vllethoxy!phenvDpiperidin-1-vl]-3-(trifluoromethyl)-7.8-dihvdro]|1.2.4]triazolo[4.3-
blpyridazine

o
Y

0]



columm and eluting wwth 2M amoni a in nmethanol. Pure fractions were
evaporated to dryness to give

(R - 2- (4-woabloozx3met hyl pi perazi n-1-yl ) et hanol (3.74 g, PET/GR208EE05019¢ el | ow
oil. 201H NWR (400.1 MHz, CDC13) 6 1. 30 (3H, d), 1.63 (1H, s), 2.06 - 2.12
(3H, m, 2.12 - 2.89 (6H m, 2.89 - 7 (1H, m, 3.51 - 4.84 (2H, m,
3.60 - 3.67 (2H, m) Exanple 52 Prepara ion of

644- (4-{2-1(3S)-4-acetyl - 3- net hyl pi perazi n-1- 25yl |

o9, RGP P i i YA ol B o PR e s

to Examt ﬁﬂﬂ@m@t‘h? 17 glglh&lﬂﬂi[‘] 4 4ﬂt¥14§blo[4 3-b]pyridazin-6-yl]piperidin- 4-yl}é)henol

(trifluoromnethyl 8- di hydro[ 1, Jtriazo o[ 4, 3-b] pyri dazin pi peridin
-4-yl }pwanddS) aﬁda(s@yL }n(ezlhxénlet:wmsl mﬁ@thgznqbu(démaqdhyan yma)l@omamthq bt ai ned
by an a ous. . net 109 1o nti oner.  as anpl e 51,

o epar at o R SRR A e Ly B s ARG RagS SR ool a6 & 7.1

(3H, sd), mmammﬁ. DMSOM@% 1(@{3Hj)d) 11599769311{ @),,1 SZJ(QH- a) Q8)7( 1H, m,

2.18-2.24 (1H 61-2 %ﬂH }r? . 85-2 r‘% 2H, t), 3.14
(2H t), (3211; @8?@% 0&§1H 2411)2%1§ 4 df, mp, 91(2284 (481)m)72§ 2(9§+€6H@|5n) W4 = 535
(R) 6- (it?ﬁgxgn?ﬁ ZEV$?€Z ?ﬁ?gﬁy@§g§§ oxy?%ﬁéQJ%ﬂb erldéasl yl) -

3- (trlflmwﬁmmmthyl) 7, 8- dlhydroll 2,41triazol 014, 3-bl pyrlda2|ne and
(S)-6-(4- 14-12-(4- acetylpiperazin-l-yl)propoxyl
phenyl | pi peridin-1-y1)-3-(trifluoronethyl)-7,8- dihydro
11, 2, ALt Adok O3 ana B4 pyridazine 15  Acetic acid (0.081 nL, 1.41 nmol)
was ad éd—ragr‘tﬂ‘TI—T (trlfluoronethyl) 7 8-

di hydr o[Rr, 3-[31(d @ Ll yipr opan- 2

o o T S RSy SO, o

LAY VU\J voul U

at anbi emtytlﬁiseafzﬁ{ mrﬁ)pfr%oyévl&%Mﬁperidiﬁn-ﬂmtmwmh%wmr ohydri de

(359 ng,” 1.69 nnDI) Vas added and stirring was contrnued tor a further 16
hour s. '; duohhf : pyridayimeent rat ed, diluted with DCM (25 nlL),
washed with saturated NaHCCB (25 nL) and then filtered through a PTFE cup.
The organic |ayer was_evapor tag\mg afford crude prodyct.:The crude product

was purified by flas ita t ogr aphy, el utg gfadﬂanf\? to 5% MeOH
in DCM Pure N\n/ N\n/
IYN O N O
| ﬂ
N/ N’N g N/N

N

\ ={ [

N \N__
CF, CF

Acetic acid (0.081 mL, 1.41 mmol) was added to 1-(4-{1-[3-(trifluoromethyl)-7,8-

15

dihydro[1,2,4]triazolo[4,3-b]pyridazin-6-yl]piperidin-4-yl} phenoxy)propan-2-one (595
mg, 1.41 mmol), N-acetylpiperazine (199 mg, 1.55 mmol) and a catalytic amount of
MgSO0O4 in THF (5 mL). The resulting mixture was stirred at ambient temperature for 1

20 hour, then sodium triacetoxyborohydride (359 mg, 1.69 mmol) was added and stirring was
continued for a further 16 hours. The reaction mixture was concentrated, diluted with
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

25 fractions were evaporated to dryness to afford racemic 6-(4-{4-[2-(4-acetylpiperazin-1-
yl)propoxy]phenyl} piperidin-1-yl)-3-(trifluoromethyl)-7,8-dihydro[ 1,2,4]triazolo[4,3-
b]pyridazine (199 mg, 26.4%) as a gum.



25 fractions were evaporated to dryness to afford racemc

6- (4-{442-(4-acetyl pi perazin-1yl ) propoxy] phenyl} p ip eridin-l-yl)-3
-(trifluowvormtonpk37a17, 8-di hydro [1,2 ,4]triazolo [4,3 - PrmaB20m2is001( 199
ng, 26.49% as a gum -142- The racem c material was purified by
preparative chiral -HPLC on a Merck 50 20 Il am Chiral cel OD col um,
eluting isocratically with 30% MeOH Et OH i n i sohexanes. The fractions

cont ai ni ng the deS| red conpounds were evaporated to dryness to afford 6-(4-

{4- [2- t: I -3

U 1 iedhd sy S S by PR e BT Stek G Jmatid st
?'3‘#' 3? @Ell?dgéSdl @Eééluﬁl(%lelﬁﬁﬁr% ﬁécréncsa@l 'v&ith %@Nﬁ%&?@ﬂgngﬁex%@j}ﬁg) 62 (14a7
M, 2. 74vactiongeontaising e b compogs (Ném cvaporagd 16 dymeiss to ’)affogi 614-{43. 42
4H, 0 6.86 -
600 ( 2ik iy eeinhutpand e ehey it S s iR BN om che
chiral cdinma[tlom]a@&mcqmm]pymmet(hgt 51@&@%%2@1&1@&1&:@@(96 Ta!; @@md of 6- (4-
{4- [2-(4-acetyl erazin | ) pro oxy£ enyl} piperi gyg

(trif] uolrfbwwﬁ%% TR S U O A S 156 BBy deth GEE €57 gy . 14

NVR ( 39 7 1 2H, d),
1. 98 (3 W?sg gg@ 38(2179 2(8,%IZ|£H %) 2]9225 %0 %ﬂ@%n% %Hf@z'l 0 %%3((%, )
m, 3. 18. 426H, ), 33233.86 (153 m)24.08 HA.08)(1H3mB 2. 29 @B 6r 6)1H,86)6.904201) m), 4. 04
E%/II:H]? fféé?i (dg-H’ b—r5354? MGH?G - 6.90 (2H, m, 7.16 (2H, d); mz = 534

1 (4n 143 1F LOLHORORRAO M T SAIRLbI G Lot 2 Ol ol pyr 1 dazi i 6yl
] pi peridin4d-y enoxy) pr opan- 2- one d as starting materialf was prepared
as fol | cwsntior2¢ d%t(és&h rtdeactydmperezidl.-Plptopoxydpic@ypmiclidinak yBelded t o

4-{1-] 3- fI

di %ydgo[( ! '05?1{1]18 g‘(?ltﬁgﬁﬁ'%'gr%faf} 1igaddpld:- S0 lpiidiaing Odin®a- yi | phenol (obt ai ned
as descrifp&eR 39‘9@1%}&2613%@30 @@qrtamwpdpflﬁstar BG(EEHrfﬁ)t @rgle(hﬁ)d 1.7 g,

2.93 rrrmlaand -chl or opr opan- 2- one (0. . (10 m)
The resuB E‘Dg2r§ﬁxt2{ﬁ3e(4 Qﬂ)sl 74 r 88041 H100C. 95~ 3.83 (ﬁ{m‘)hﬂsl (?hlet)rééétl on

i Xt t | t.h t
(o5 by VERERF g sad O BRFPS o5y foRS3ss Brb et oty Caut by e

over I\/g%(sz,ldg,ah)Qd: sgwdN\evEprated to afford crude product. The crude
product was purified by flash silica chromatography, elution gradient 50 to
100% Et OAc in isohexane. Pure fractions were evaporated to dryness to

afford gggi I
30di hydr%%éé]l- %‘1?13 irlktlfal?g{)%ﬁ{f - ?gy(%ﬂli}gh&?hz %]t 10[%23?2 nda Sy ? P/ngﬁrcl)%}) pr opan
- 2- one (4ylkfhernmxy PodHanaSore Wethas staﬂtﬂfé-rna]tbhd‘ﬂl\iﬁs (P3Fardd dVI-ﬁzl,lox@DC13) 6 1.61

(2H, n), 1.88 (2H, m, 2.20 (3H, s), 2.65 - 2.74 (3H, m, 2.94 (2H, m,
3.15%(2H, t), 4.25 (2H, m), 4.45 (2H, s), 6.77 (2H, d), 7.07 (2H, d); mz =

422 [ MtHigtassRinFaH8a& @214 ¢ BI78RAMAEH VAR aBfied to 4-{1- L3-ftriﬂuorornethyl)-7,8-
(S)-1-methyl -4-11-nmet hyl - 2-(4-{1-13-(trifl uoronethyl)-7, 8-

di hydr oldihRird[1t2, 4]&1&110@14!,33>]b?fp$ﬂzlnd@:zl]mpﬁm¢1h+43yk}phawl oblaindd phizsaibgilen hyl | pi
per azi n_hzianﬁ)ﬁ]ee 46, preparation of starting materials) (1.07 g, 2.93 mmol) and 1-chloropropan-2-
one (0.466 mL, 5.86 mmol) in DMA (10 mL). The resulting mixture was stirred at 100°C
25 for 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% EtOAc in isohexane.
Pure fractions were evaporated to dryness to afford 1-(4-{1-[3-(trifluoromethyl)-7,8-
30 dihydro[1,2,4]triazolo[4,3-b]pyridazin-6-yl]piperidin-4-yl} phenoxy)propan-2-one (1.190
g, 96%) as a gum.



ONO N 10Racemic 1-methyl-4-[1-methyl-2-(4- {1-[3-(trifluoronethyl)-7,8-

di hydro[ 1, 2,4]triazol o[ 4, 3-b] pyri dazi n-6-yl ] pi peridi n-4-yl } phenoxy) et hyl ] pi
per azi n- 2worreiwv@z37obt ai ned in 18% vyi el d by an anal ogous PpT@GB20LIE0 190
Exanpl e 53, starting from 1-(4-

{1-[3-(trifluoronethyl)-7,8-dihydro[ 1, €34]tr| azol o[ 4, 3-b] pyridazin-6-yl]pip
eridin-4- yI}phenoxy)propan 2-one and nmet hyl pi perazi n-2-one. 15 The
racem c material was purified by preparative chiral-HPLC on a Merck 50 mm

20 | am Chi ral I ti S 0 T ctions
containﬁggN@@g%géﬁfP&%Zggﬁgéﬁagéhugﬁn@ﬁ%@%b&féﬁyggbégvhg g%§oggﬁﬁéﬁ

(S)-1- mehnybuidi, Hﬁtﬂnﬂ(ﬁ{ (t#4.25 (2H, m 2 4.45 (2H, s), 6.77 (2H, d), 707 (2H, d); m/z =
{1-[3-(trifluoromethyl)-7,8"di hydro| 4]tr|azolo$4 3 bl pyridazin-6-yl]pip
eri di n- 4Q2jﬁﬁﬁﬁbnoxy)ethyl]p|pera2|n 2-one (first eluting enantiomer, 65%
recovery fromracemate) 20 as a solid, which was shown by chiral hplc to
correspond to the enantioner obtained by chiral synthesis in Exanple 55. 2.
1H NMR (B&nPe8sla, DMSO-d6) 6 1.07 (3H, d), 1.61 (2H, dt), 1.81 (2H, d),
2.72 -2.84 Z%Hz m 2 89 3 07 (5H 3.15 (2H d) 3 19 (2H, d), 3.20
-3.25 (Zpxepayatioy i £S)- r1434(4-§+{3 ) p 78689 (2H, d),

{bbiainS-

dlhydrothz 41tr|azolol4 3- pryrlda2|n 6- yIIplperldln 4. yIIphenoxy)ethyIIp
perazin-2- one 5 Pal | adi um (8.22 ng, 0.08 mml) was added to
(S)-1-nmethyl-441-met hyl-2- (4- {1 [ 3-

(trifluoromethyl)[1, fﬁ\?ﬁb]pyridazin-6-y|]piperidin-4-

yl I phenoxy) et hyl ] d 040 g, 0.08 nmol) and anmoni um f or mat e
(0.146 g, 2.32 p P ethanol ﬁt) at 20C. The resulting suspension was
stirred at 78C {or J24 10hours. The catalyst was filtered off through a pad
of diatomgCeoys earth and the filtrate was concentrated under reduced
pressure 1 ghnve a yellow gum The crude product was purified by flash
silica cifomat ography, elution gradient 0 to 10% MeOH in DCM Pure

fracti onsN“were evaporated to dryness to afford

(S)-1- nethylcﬂ41 met hy1- 2- (4 {143-

(trifluorometh 7, 8-di hy g , 2, g zolo[ 4,3 4prr|da2|n 6-yl ] pi peridin
-4- 15y} %ﬁ@%biﬁ%@@ﬂ?ﬂlﬁmﬁ@Vh (#reid-l ﬁEﬁEQ“U@ghﬂ» 4.8 9%, which was shown

by chir a(hh}t;lm)[cl,i@]tr1azolo[4,3-b]pyr1dazin-6-yl]p1per1d1n-4-y1}phenoxy)ethyl]piperazin-2-one

was obtained in 18% yield by an analogous procedure to Example 53, starting from 1-(4-
{1-[3-(trifluoromethyl)-7,8-dihydro[1,2,4]triazolo[4,3-b]pyridazin-6-yl]piperidin-4-
yl}phenoxy)propan-2-one and 1-methylpiperazin-2-one.

15 The racemic material was purified by preparative chiral-HPLC on a Merck 50 mm 20 um
Chiralpak AS column, eluting isocratically with MeOH. The fractions containing the
desired compounds were evaporated to dryness to afford (S)-1-methyl-4-[1-methyl-2-(4-
{1-[3-(trifluoromethyl)-7,8-dihydro[1,2,4]triazolo[4,3-b]pyridazin-6-yl]piperidin-4-
yl} phenoxy)ethyl]piperazin-2-one (first eluting enantiomer, 65% recovery from racemate)

20 as a solid, which was shown by chiral hplc to correspond to the enantiomer obtained by
chiral synthesis in Example 55.2.

'H NMR (399.9 MHz, DMSO-d6) & 1.07 (3H, d), 1.61 (2H, dt), 1.81 (2H, d), 2.72 — 2.84
(6H, m), 2.89 —3.07 (5H, m), 3.15 (2H, d), 3.19 (2H, d), 3.20 — 3.25 (2H, m), 3.87 (1H,
dd), 4.02 (1H, dd), 4.29 (2H, s), 6.89 (2H, d), 7.16 (2H, d); m/z = 520 [M+H]+.

25



correspond to the first eluting isonmer obtained in Exanple 55.1. 1H NWMR
(399.9 MHz, DVMsO-d6) 6 1.07 (3H, d), 1.61 (2H, dt), 1.81 (2H, d), 2.72
-2.84 (6Hyvorpro/@289 -3.07 (5H, m, 3.15 (2H, d), 3.19 (2HI/GH201085201- 3. 25
(2H, m, 3.87 (1H, dd), 4.02 (1H, dd), 4.29 (2H, s), 6.89 (2H, d), 7.16
(2H, d); mz 520 [ MtH +. 20 The (S)- ﬁlnethyl 4-[1-methyl-2-(4- {1- [3
(trlfluoronethyl)[l 2,4]triazolo [4,3
- b] pyri dazi n6- yI]plperldln 4-yl | phenoxy) et hyl ] pi per azi n- 2-one used as
starting nat@rigb was prepared as follows: 25DIAD (1.639 m, 8.32 nmol) was

added t n of 4-{1-][3-

(trifluopQpREdtion df¥sR14héthyBIH-Bldhvi- 21141¥I-131?t¥iﬂiro§oﬂibﬂlﬂl)pﬁ8J di n-4-yl I phenol
(obt ai ned as -T145- "described I n Exanple b. pr eparat 1 on of starting

mat er i aldihvdrp|1.3.4 20l . dahdbyridgaziy -6+ 1emdmvél-Vl}phenoxv)ethvl]mperazm 2-

1- hydroxxpropan 2- ylcarbanate (1.458 g, 8.32 nnDI) and tri phenyl phosphi ne
(2.183 g——8 32 mol) in THF (21.60 mM) at OC. The rm xture was stirred at
roomtenperature for 4 days. Further portions of (S)-tert-butyl

1- hydr oxypr opan- 2-yl car R 04209, 5.94 mol ), triphenyl phosphine
(1.559 g, 5.94 mmol) £ (1N171 m, 5.94 mmol) were added and the

m xture was stirred for 2 furthei\%gN ours. Further portions of
(S)-tert-butyl I-hy@roxypropan-2-y rbamate (1.042 g, 5.94 mol),

triphenyl p i 1.559 g, 5.94 nmol) and DIAD (1.171 m, 5.94 mmol) were
added and |the|[m xture was stirred for 3 days. The reaction mxture was
diluted Bt OAc (43.2 m, 20 vol), washed 10 with 50% saturated brine (2
x 21.60 %%“drled over NgSCﬂ, filtered and concentrated in vacuo to give a
dark oil X crystallised on standing. 4 MHCL in dioxane (14.84 m, 59. 36
mol )s was add d and the m xture was stirred at roomtenperature for 5 days.

vater . il e 8 Py SEotistlh It i e 5 )
cont ai nl(ﬂ&l@r@rﬁ&hﬁx@[l@ﬁ]tﬂﬁmk%@%]ﬂ?ﬁldﬁﬁﬁﬂ &-ygﬁa Peadmdf-uti on of

2-chl oro-N-(2-chl oroet hyl) cetam de (obtained as described in J
Chem Soc/linigaoxy)ebphipiperazin4-gne (1) I8 mingl) pRE aprnanivm Yorgpse @déds, The
m xture r Qur h 60C
For 24 rot amath bl FaRRACI E TS RE Bt B PR TR S Red et ween

Et 0Ag ( 2Qur. )rhans:tal&M wWaGite2€d ()ﬂ&lhrmlgh a ifditeofaﬁueﬁweq@b aseh wabthefiitract ed with
a further portion of EtOAc (20 nL) The, conbi ned were organics washed with
50% sat UVt @acHYiate wder @Q@Waﬁt‘r@aurﬁrt? gie agrellay gk T hrsside prequct waed and

concent gﬁﬁ S)f}é?ﬁkﬁﬂca IS g{o gafphgr%gﬁk%fo%é@e%ﬁwo fd&&[e@ﬁ td BE Puld ca

chr omat tion gradi Fractions containing
t he prodhanmewaeewmmﬁmadaﬂm@nadnyaﬁbsuﬁodah&hyﬁ¢@Lhmﬁwm2gunﬂ,mhe pr oduct

dosi Fed (GiRBHCGEY B ATREra o ERETEGH Dhy Dt AMSPIBHTE | n ot hanol
and pur &1 ﬁlﬁﬁéiﬁ@tﬁyﬂﬁ%@ra@%@@ﬁ d@%ﬁ%&lpw@i %G by chiral hplc to
(S)-1-nmethyl-4-T1-ne 1-2-(4 %nrlfluoronethyl £I4]tr|azolo[4 3-

b]pyrldamﬂﬁﬂﬁmﬂﬁ¢ﬁkﬁ%ﬁhdum%%wvhﬁpﬂémoﬁymdbhvn$®5%éra2|n 2-one (0.042 g) as

a far gﬂg%&@dé‘%%@gﬁ@s ?ﬁ%ﬁfﬁ) §6éf9€‘1§l}§ﬁq§ Pl gy E3- 36k (22|(42H?n),

3 18 - 3(61214111()41‘8911)3 073 315m) ﬁlﬁgz}i Jd)+ 3.1 (2H¢ (?03 20430% (QHHanU) 87 (11}41 (2H

d), 6.87 - 2H, 1H, d), 1H, d);
518 [|\/|+1ddj]4|.(_)2( 41@) @]5] 8), 9639 (2H d) 7. 16 (2H d); m/z =520 [M+H]+

20
The (S)-1-methyl-4-[1-methyl-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:

25 DIAD (1.639 ml, 8.32 mmol) was added to a solution of 4-{1-[3-
(trifluoromethyl)[1,2,4]triazolo[4,3-b]pyridazin-6-yl]piperidin-4-yl } phenol (obtained as



Preparation of (R 1-nethyl-4-11-nethyl-2-(4-{21-13-(trifluoronethyl)-7, 8-

di hydroll, 2, 41tri azol 014, 3- bl pyri dazi n-6-yl | pi peri di n-4-yl | phenoxy) et hyl | pi
per azi n- 2voan®/0@37ai ned i n 62% recovery from the racenaPreTsB2HLwdshen
elution fromthe chiral chromatography colum used in Exanple 55.1 and
assigned R stereochem stry by infer ence from Exanpl e 55. 2. 1H NMR
(399.9 MHz, DVMBO-d6) 6 1.07 (3H, d), %1(2H dt), 1.81 (2H, d), 2.72
-2.84 10(6H, m, 2.89 -3.07 (5H m, 315(2H d, 3.19 (2H, d), 3.20 -3.25

2H, , d), 4. 29 9 7.16
EzH 28 depiriped B R)Z?f a]mepa%]f@fw t)aF-tf 2ehii Gﬁée% 39%%9[7 St
Dff t
T e il Cn

| gb¥) umrd urn ° melgtuns vags re@ih at Fi

rl. azo O[tern? W P (%aCtPl e Sr&eﬁn ffs -1 -l%lﬁ l[fl-h%%o? )i 86t¥| E gj%lr gnl n- Il(::]ure
yI)propoxy %ﬁen?/(]rpl eridin r1(§/ j’ Ssp(( %ﬁl Y Xp'? Ay y r(I)]D[a 2,4]tri
azol of 4,3:04blepy 0 darbnaripaenyiphosiiyé aceoat . %%M@I)Qmmmﬁaﬂlrrﬁﬂ 5B ng

CuKa radiation. 20Figure C X-Ray Powder Diffraction Pattern for
6- (4-{ 442111@@ Vaqg@gg,cle}gl, a@értlgpzmﬁdqr_e was stirred for a further 24 hours. Further portions of

SPor 4 5 CRREEM B RS AR obal Shctitddd ( (EPAES ipakpt): B iRbin 11 22
cr ﬁ t al ::gl ][Sfér9 za b od In&lholl) ?Ié(:! I:I#&lgf(l Ar7éfner §. 9([# gm(ml)}laz Zteﬁﬂt adlalad aﬂ gm!‘rﬁlxﬁlre Yafay

P r - -1 -

Zgy p:t hok e e ni i @éerliea?twm mw)r ?a(g ﬁﬁwﬁi Wd@#@%@? Bomg2h Wﬁéd‘?’%ihid 2, 4] tri
azol o[ 4, 3ith ?(BOJ%BéEﬂu?'aﬁ@d E&%&@m oK @'f @ﬁ@d Wﬁ\%gmf Lﬁlﬁeﬁea%ld%ngeﬁ*ﬁaww ation.

-147- Figure E r mogr am of ‘acet yl pi perazi n- 1-

yl)pr opwwﬂﬁgwé Leamm t@lhtrbr}stamkad ongstatfdtl /g WMQ{@MEHMaﬁe (71,4884%f‘ ¥dng

[124]tr|azoo 4,3 - Db]pyridazine Form Figure F: Ther nogr am of

6- [ 4- [ 4- 1{1@10()4N®@éd9d pidobe apkturelwas Gigtefdpt amxge}lpi@eqwt]fgr ) @%@rThﬁ solid -yl] -3
[ . d Zi he FormA

trifl t I
ot iyl acetarareohsed i b mad B Ra R iodyiig? HRY BHEPE APl
{4-[ 2- (4a20@t Nigper Rl dissbivedR DMK Y35 RIeshtainify DPPEA (G708 dl;, w1)- 3
-(trifluoromnet hqu) 7,8-dihydro [1,2,4] triazol 0%4 3 - b]pyridazine FormA

whenist hen@phgmndlal | ne material is in the preferred orientation.
solution of 2-chloro-N-(2-chloroethyl)-N-methylacetamide (obtained as described in J

Chem Soc, 1949, 550) (0.224 g, 1.32 mmol) in DMF (2.5 mL) was added. The mixture
was stirred at room temperature for 1.5 hours then heated to 60°C for 24 hours. The
mixture was evaporated to dryness and partitioned between EtOAc (20 ml) and 2M NaOH
20 (20 ml). The aqueous phase was extracted with a further portion of EtOAc (20 mL). The
combined were organics washed with 50% saturated brine and saturated brine, dried over

MgSQy, filtered and concentrated in vacuo. The crude product was purified by flash silica

chromatography, elution gradient 0 to 10% MeOH in DCM. Fractions containing the
product were evaporated to dryness to afford a brown gum. The product was purified by

25 ion exchange chromatography, using an SCX column. The desired product was eluted from
the column using 7M ammonia in methanol, and pure fractions were evaporated to dryness
to afford (S)-1-methyl-4-[1-methyl-2-(4-{1-[3-(trifluoromethyl)[ 1,2,4]triazolo[4,3-
blpyridazin-6-yl]piperidin-4-yl} phenoxy)ethyl|piperazin-2-one (0.042 g) as a brown gum.
IH NMR (499.8 MHz, DMSO-d6) ¢ 1.08 (3H, d), 1.64 - 1.72 (2H, m), 1.88 (2H, d), 2.78 -

30 2.84 (6H, m), 3.01 (1H, q), 3.07 - 3.14 (2H, m), 3.18 - 3.24 (4H, m), 3.85 - 3.89 (1H, m),
4.00 - 4.04 (1H, m), 4.41 (2H, d), 6.87 - 6.90 (2H, m), 7.18 (2H, s), 7.66 (1H, d), 8.24 (1H,
d); m/z =518 [M+H]+.



i oFi gure H DSC Ther nogram of 6-(4- {4-[2-(4-acetyl pi perazin-1- ypethoxy]
phenyl } pip eridin-1 -y1)-3 -(trifluoronethyl)-7,8-dihydro [1, 2, 4]
triazol o WO 20809237l pyri dazi ne Form A hydrate. Figure |: PATtGE20BNGSV®1X- Ray
Powder Diffraction Pattern for 6-(4- {4-[2-(4-acetylpiperazin- 1

-yl )ethoxy] phenyl } pip eridin-1 -y}%ﬂg -(trifluoromethyl)-7, 8-dihydro
[1,2,4] triazolo [4,3 - 15 b]pyridazin orm A when neasured using CuKa
radi ati on, obtained froman alternative crystal norphology. Figure J: DSC
Thernngp€n1on 26(4 {4-12-(4- acetylplpera2|n 1- ypet hoxy] phenyl } pip
eridin- £ (trifluoronmethyl)-7,8- dihydro [1,2,4] triazolo [4 ,3 -

b] pyri dagepgr R BIAR (Iml@ﬂh £4- iflﬂé’fh /) @i rime pgy of the Form A
crystal ITne mat err al 1 gure ] y. o..er ractron attern for
6(4 Au-nm b2 & ty § i . tha ,

(trlfluq{onethyl).7 8- dlhydro [1 2 4] trlazolo [4 3 - b]pyrlda2|ne
napadlsﬁthe when neasured using CuKa radi ati on. Flgure L: DSC Ther nogram

of 6-(4- {4-[2-(4-acetyl piperjazin-1 - 25ypethoxy] phenyl } p ip eridin-1
-y1)-3 -(trifluorometbyl JJA\ ro[1,2,4] triazolo [4 ,3 -

b] pyri dazi ne napadi s e. Figure X- Ray Powder Diffraction Pattern for

6- (4- {442-(4-ace JRper azi n- t hoxy] phenyl } pip eridin-1 -yl)-3
-(trifluoronetlyl) 7,8- dihydro [1,2,4] triazolo [4 ,3 - b]pyridazine
di-tosylat pasured using CuKa radiation. 30Figure N. DSC Ther nogram
of 6-(4- {4-] (4 acetylplpera2|n 1- ypethoxy] phenyl } pip eridin-1
-y1)-3 -Xfr}fluoronethyl)-7,8- dihydro [1,2,4] triazolo [4 ,3 -

b] pyri daa di -tosyl ate. -148- Figure 0: X-Ray Powder Diffraction Pattern
for 6-(4- {4492-(4-acetyl pi perazin-1- ypethoxy] phenyl } piperidin-1
-y1)-3 trifluoramethyl)-7 8- dihydro ], tri [4. ,3 -

b] pyr i daé]i’ tRgedH) @%r@éeqm@w fméhﬁréae%? hzg @ﬁ}é&elﬁl&av FIb echirglure P: DSC
Ther nogr I g0yl p |p
er di ot oy oEb cfphen iR SRR Mgk RRGAE DEPY
b]pyr|dan&mawaﬁheaEmnmﬁegﬁﬁe Q X-Ray Powder Diffraction Pattern for 6 (4-

LU B SR BB S sl RRL O Dol T eaoRoo R PO 2 e
f umayat e(mh m@sgr(ﬁzotsﬂs % Py, r@di 20 (2. d)i PF 0urs By, BSS Iherogr am of

6- (4- {4(5 4-acet yl pi perazi n-
4.02 (1H, dd), 4.29 (2H, s), 6.89 (2H, d), 7.16 (2H, d); m/z = 520 [M+H]+.
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Figure A: X-Ray Powder Diffraction Pattern for 6-[4-[4-[3-(4-acetylpiperazin-1-

15 ylpropoxy]phenyl]piperidin-1-yl]-3-(trifluoromethyl)-7,8-dihydro[ 1,2,4]triazolo[4,3-
b]pyridazine Form A when measured using CuKa radiation.

Figure B: X-Ray Powder Diffraction Pattern for 6-[4-[4-[3-(4-acetylpiperazin-1-
yl)propoxyphenyl]piperidin-1-yl]-3-(trifluoromethyl)-7,8-dihydro[ 1,2,4]triazolo[4,3-
b]pyridazine Form A ethylacetate solvate when measured using CuKa radiation.

20 Figure C: X-Ray Powder Diffraction Pattern for 6-(4-{4-[2-(4-acetylpiperazin-1-
yl)ethoxy]phenyl}piperidin-1-yl)-3-(trifluoromethyl)-7,8-dihydro[ 1,2,4]triazolo[4,3-
b]pyridazine Form A when measured using CuKa radiation and the crystalline material is
in the preferred orientation.

Figure D: X-Ray Powder Diffraction Pattern for 6-(4-{4-[2-(4-acetylpiperazin-1-
25 yDethoxy]phenyl}piperidin-1-yl)-3-(trifluoromethyl)-7,8-dihydro[1,2,4]triazolo[4,3-

b]pyridazine Form A hydrate when measured using CuKa radiation.



ypet hoxy] phenyl

[1, 2, 4]

} piperidin-1-y1)-3 -(trifluoronethyl)-7,8- dihydro

triazolo [4 ,3 - b]pyridazine fumarate. -149- Cains 1A conpound
of For mulwo(@2bjo/09e371a phar nmaceuti cal |y acceptabl e salt trermHEnio(Eh3k L1

(L1R2) 5(1) wherein Rl represents hal oG _4alkyl; k represents 0, 1 or 2; n
and p independently represent 1 or 2; 100 Y represents N, C, CH or COH
represents a single bond when Y is N, or COH represents a doubl e bond
when Yis C L1 is a direct bond and J is indolyl or pyrrolopyridinyl;

L1 represents_a djirect bond, . ( )t-, -(CR3R4),-0-(CR3R4), -,

N R5)-?‘%ﬁ‘i‘éﬁsﬁﬁ?g@ﬁ@@ogrgzl(ﬂf-@@ﬁ%ﬁ%((é)aﬁﬁygpﬁ?r%ﬂ R4, i dentically or

differ ewljpyo%}gﬁgaﬁﬁylaﬂﬁﬁwdi@n %ﬂ]-sr(ﬁﬁr&%ﬁéthmﬂ[go&ﬁpd@[l,@,ﬁ#ﬂﬂdmﬁé-r epresent s

hydr ogen or

, identically or differently on each occurrence,

r epr eseritlgyi®dazine Eorma\or 4; t represents 1,2 or 3; 20v, identically or
i T er erjl ¥y OF: 158€ QS SHh NP R4 AR5 SIS0y perdii 21 I Tepresents:
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yl)propoxyphenyl]piperidin-1-yl]-3-(trifluoromethyl)-7,8-dihydro[ 1,2,4]triazolo[4,3-
b]pyridazine Form A ethylacetate solvate.

Figure G: DSC Thermogram of 6-(4-{4-[2-(4-acetylpiperazin-1-

yl)ethoxy]phenyl} piperidin-1-yl)-3-(trifluoromethyl)-7,8-dihydro[ 1,2,4]triazolo[4,3-
b]pyridazine Form A when the crystalline material is in the preferred orientation.

Figure H: DSC Thermogram of 6-(4-{4-[2-(4-acetylpiperazin-1-

yl)ethoxy]phenyl} piperidin-1-yl)-3-(trifluoromethyl)-7,8-dihydro[ 1,2,4]triazolo[4,3-
b]pyridazine Form A hydrate.

Figure I: Alternative X-Ray Powder Diffraction Pattern for 6-(4-{4-[2-(4-acetylpiperazin-
I-yD)ethoxy]phenyl} piperidin-1-yl)-3-(trifluoromethyl)-7,8-dihydro[ 1,2,4]triazolo[4,3-
blpyridazine Form A when measured using CuKa radiation, obtained from an alternative
crystal morphology.

Figure J: DSC Thermogram of 6-(4-{4-[2-(4-acetylpiperazin-1-

yl)ethoxy]phenyl} piperidin-1-yl)-3-(trifluoromethyl)-7,8-dihydro[ 1,2,4]triazolo[4,3-
b]pyridazine Form A, obtained from an alternative morphology of the Form A crystalline
material.

Figure K: X-Ray Powder Diffraction Pattern for 6-(4-{4-[2-(4-acetylpiperazin-1-
yl)ethoxy]phenyl} piperidin-1-yl)-3-(trifluoromethyl)-7,8-dihydro[ 1,2,4]triazolo[4,3-
b]pyridazine napadisylate when measured using CuKa radiation.

Figure L: DSC Thermogram of 6-(4-{4-[2-(4-acetylpiperazin-1-

yl)ethoxy]phenyl} piperidin-1-yl)-3-(trifluoromethyl)-7,8-dihydro[ 1,2,4]triazolo[4,3-
blpyridazine napadisylate.

Figure M: X-Ray Powder Diffraction Pattern for 6-(4-{4-[2-(4-acetylpiperazin-1-
yl)ethoxy]phenyl} piperidin-1-yl)-3-(trifluoromethyl)-7,8-dihydro[ 1,2,4]triazolo[4,3-
b]pyridazine di-tosylate when measured using CuKa radiation.

Figure N: DSC Thermogram of 6-(4-{4-[2-(4-acetylpiperazin-1-

yl)ethoxy]phenyl} piperidin-1-yl)-3-(trifluoromethyl)-7,8-dihydro[ 1,2,4]triazolo[4,3-
blpyridazine di-tosylate.

aryl ;



C3_6¢cycl oal kyl ; a nonocyclic 4, 5, 6 or 7 nenbered heterocyclic
ring which conprises 1, 2 or 3 25heteroatons independently selected from O,
N or S; wo=2o0mvoss37menber ed nonocyclic heteroaryl ring weCtleBRomprsi®es 1, 2
3 or 4 heteroatons independently selected from0O, Nor S; or -150- a 9 or
10 nenbered bicyclic heteroaryl ring S%ﬁgen1mh|ch conprises 1, 2, 3, 4 or 5
het er oat ons i ndependently selected fromO, N or S; L2 represents a direct
bond, -(CR3R4)t-, -C(O)N(R5)-(CH2)qg-, -C(0)N(R5)-(CH2)qg-S(0)2-,

5N§5§:( e Rieb s i lien PR iy ot T B e Rgohi ro. o) C"

i denti cajj dh&&]ﬂkﬁ;tl% ?eﬁaﬁa 10?) @%‘i‘ﬂ&ﬁ&%ﬂhﬁ)% dnggfcﬁﬁgmqmlambgqgn net hyl ,

ethyl, isopropyl, cyclopropy met hoxynmet h represents
hal o, Ob]Bmd@}memeﬁamémmea&md@aﬂlg&n@drad@%tmtlioxy, C _6al koxy, cyano, o0xo,

&IO];\Il- glor %CI Hpﬁatwg%ﬁ§gﬁgg§¥%0%%@] I?_&![ %’al?'lb// raZrIPﬁg |O; optionally

substsi ttgtlﬁdldridg]ﬂme yl%ﬁlp@tﬁdlﬁ 1%9&(&@@%@@21)8@8 -athytifpe Btriazélopmmocycl i c 4,
5, 6 or ered heterocyclic ring which conprises 1, 2 or 3 heteroatons

i ndependdnyndazeiedeadet from 0, N or S and wherein the 15heterocyclic ring

is opti SUPSA F4. fromR6, a
rmnocycquighgé/g X?%#em%gﬁﬁ{&gé%g% rf(?rn();t&pv\ﬁ L%kkggén%'lﬁgl?&% pZ 3 or 4
het er Oat}d}ﬁldxlyﬂﬂlpﬁyi(}l@péﬂlddnsleﬂ%t(ﬁdﬂldeGﬂfiEtﬂiyl)N &dlllsdmﬁnzwﬂmamlamﬁe

het er oar yl ng |s optio aIIy SUbSth%ﬁ%ég mnth 1, 2 or 3 substituents

sel ecte PYr s fugarasqyw %P@e%ﬂlr@dls Bpd Eﬁ‘@QcI ic heteroaryl ring system
whi ch c S h ndently selected from O,
N ornS gﬁgﬁﬂﬁgrgﬁﬁfﬁﬁgﬁ %?gggEfg'?ie{?ﬁ%Egg g%ﬁ?gﬁally substituted with 1,
2 or 3 whﬁtqwhﬂlnnﬁ}pleble«hneldylb-ﬁe(mmoﬂethybﬂr&délryﬁm[b.ﬁﬂﬂmgzcbiaﬂ%ﬁ G _6al kyI
C3_6ceycl aIKy &2 6al kenyl, C2_6al kynyl, G _6al koxy, 25C2_6al kanoyl ,
G__6a|k deginefymarais,  hoxy, cyano, oxo, fluoroG _6al kyl, hydroxy,
hydroxyCl_GaIkyI G _6al kyl sul phanyl, G _6al kyl sul phi nyl,
0__6a|ky|su|phony|, oxet an- 3- ylcarbonyl, N G _4al kyl am no,

N, N-di - G _4al kyl am no or -C(0) NR7TR8 wherein R7 and R8 i ndependently
represent hydrogen or nethyl; and r represents 0, 1, 2 or 3. 30



-151- 3. A conpound according to Claiml1 or Claim2, or a pharmaceutically
acceptabl e salt thereof, wherein Y represents N, CH or COH 5 4. A conpound
accor di ngvoaoswmp2zime of Clainms 1 to 3, or a pharnmaceuti earigBamasptabl e
salt thereof, wherein L1 represents a direct bond or -(CR3R4)t-. 5. A
conpound according to any one of Clalnf to 4, or a pharmaceutically
acceptable salt thereof, wherein J repr€sents phenyl, pyridinyl, indolyl or
pyrrol opyridinyl. 10 6. A conpound according to any one of Clains 1 to 5,
or a ph ceutically acceptable salt thereof, wherein L2 represents direct
bond, - R10)g- or -0-(CR3R4)g-C(0)NR5-(CH2)g-. 15 7. A conpound
according to any one of Claims 1 to 6, or a pharmaceutically acceptable
salt thereof, wherein J represents phenyl and L2 is bonded at the para

posi ti onl.of tfh@omh@wil ofrﬁmvguladl)apr v pharmapguticalfpeadegptalile Aalt thepadind accor di ng

to any one of Clains 1 to 7, or a harnaceutlcally 20accept abl e salt

t hereof, wherein R2 repr ‘/kgkd }%i_ C2_6al kenyl, C2_6al kynyl
carboxy, C _6al koxy, )g{?ﬁi}yg j -ﬁﬁr Y, anino,

N-C _4al kyl am no or y anlno ocycl 4, 5, 6 or 7
menber ed heterocycll L hhlch ri ses or 3 heteroatons

i ndependent |y sel ecte rom0O, Nor S and mhereln the 25heterocyclic ring
is optionally substituteéd with 1, 2 or 3 substituents selected fromR6; or
a nonocyclic 5 or 6 nmenbered heteroaryl ring which conprises 1, 2, 3 or 4
het er,oat ons i ndependently sel ected fr 0O, N or S and wherein the
heteroaryl ring is optionally substituted with 1, 2 or 3 substituents

sel ect edwliaraim R6. 30 9. A conpound according to any one of Clains 1 to 7, or
a pharnqgﬁutlcall qgceﬁaible salt thereof, wherein R2 represents: -152-
hal o, Gi™egPiHE A cyano, fluoroCl 6al kyl or hydroxy: a
nnnocych¢§3ﬁmgﬁybefgpzheterocycllc ring which conprises 1 or 2 heteroatons
|ndependenPIy selected fromO0, N or S and wherein the heterocyclic ring is
opt|onahlWﬂbmbmbpmmw@ﬂymmﬁﬁmn1(220r 3 substituents sel ected

10 Y represents N, C, CH or COH;

— represents a double bond when Y is C, L' is a direct bond and J is indolyl or
pyrrolopyridinyl;
L' represents a direct bond, -(CR’R*)-, -(CR’R*),-O-(CR’R*),-, -N(R’)-(CH),-,
15 -S-, -S(O)- or —=S(O),-;
R’ and R*, identically or differently on each occurrence, represent hydrogen or methyl;
R’ represents hydrogen or methyl;
q, identically or differently on each occurrence, represents 0, 1, 2, 3 or 4;
t represents 1, 2 or 3;
20 v, identically or differently on each occurrence, represents 0, 1 or 2;
Jrepresents:
- aryl;
- Csecycloalkyl,
- amonocyclic 4, 5, 6 or 7 membered heterocyclic ring which comprises 1, 2 or 3
25 heteroatoms independently selected from O, N or S;
- a5 or 6 membered monocyclic heteroaryl ring which comprises 1, 2, 3 or 4

heteroatoms independently selected from O, N or S; or



5from R6; or a nonocyclic 5 nmenbered heteroaryl ring which conprises 1 or
2 heteroatons independently selected fromO, N or S and wherein the

het er oar ywornrgpoexiopti onal |y substituted with 1, 2 or PCIGBRDi0IeYH S
selected from R6. 1010. A conpound according to any one of Clains 1 to 7, or
a pharmaceutically acceptable salt the{ﬁpf wherein R2 represents: fluoro,
chl oro, nethyl, methoxy, difluoronethy trifluoronmethyl, cyano or hydroxy;
pi peridinyl or piperazinyl, wherein the piperidinyl or plperazinyl ring is

seme ot of Sor SR RSB B L0 ©
optional ly SUbSbf5Héﬁﬂmﬂh&ﬂnéqm%d&ﬁw%e&%ﬁﬁ&kﬁy@nkﬁx$$|eCted from Re. . A
conpound according to any one of Clains 1 to 10, or a arnaceutlcally

20accepgabtyfsam&adM@ﬁmed Gﬁéﬁfhﬂ @«EﬁHRQ(E&bMJrébG éh)(QHﬁqSQQbAII
;gggggﬁﬁgﬁg @ﬂ@ o(?(@s\ﬂlﬁglg@?nok repr é“seﬁgé%sR %Sq% ﬁeﬁ@gggﬁﬁél ggco?/di ng

to any 0ﬂE{©Rﬁ£%@C03»m¥i@}%;r,gt-g«ph@fnsaggglcally accept abl e salt

t her eof, mherqb resents 0 or 1. 14. A conpound according to any one of
Cainms 1 t%lleS» lé@ntléaﬁ!ﬁal? Wﬁ%@@tw@aleagh occurrengee EptpitdydeagentRethrof |~ wherein

R6 repre | uor oCl_6al kyl
30G 6a| ?&h%ﬁy3%¥%ng§ﬁe§ﬂkﬁgﬁ9 fgwk conpound accordlng to any one of

Claims Rt p&@an@r a pharnaceutlcally acceptable salt t hereof, wherein R6
represents neth y ano met h | phonyl or
trlfluoronethylﬁdg’ ﬁ%@ﬁ%@ﬁhﬁ cgbﬁ%ﬁ Yﬁ6r@¥&| i &Yt OFKPom

644- (-1l uor Obeﬁﬁb{ﬂcﬁ' ARY IR} dRory, mm&\(t LA HRRRRS N dile BaflyiMdngl 1. 2, 4] t

riazol o[ 4, 3- b] pyridazi ne;

6-[ 4- (1H i ndol- 31:}4’33’?1463@1641@ drydmggois roipt pmel ly(sRbtityted w3th( I, 2idr3wobgtedrty| ) - 7, 8-

dihydro[1,2,4]trHa%§# %4, -b] pyri dazi ne;

106-[ 4- (1H i ndo1%'& f ridin-1-y1]-3-(trifluoronethyl)-7,8-dihydro[1,2,4

Jtriazolof 4, 3- blebW%'4n€16or7membered heterocyclic ring which comprises 1, 20r3

6-(4-{4-[3-(4- acetylplpera2|n§1né> gropoxy]phenyllplperldln 1-y1)-3-(triflu
¢ntiyspz

oronet hyl ) - 7, 8heftoptimay indepen ciofl 4roBn B PyariSdentd; wlesrein the
15 heterocyclic ring is optionally substituted with 1, 2 or 3 substituents selected
from R6;

- amonocyclic 5 or 6 membered heteroaryl ring which comprises 1, 2, 3 or 4
heteroatoms independently selected from O, N or S and wherein the heteroaryl
ring is optionally substituted with 1, 2 or 3 substituents selected from R®; or

20 - a9 or 10 membered bicyclic heteroaryl ring system which comprises 1, 2, 3, 4
or 5 heteroatoms independently selected from O, N or S and wherein the
heterocyclic ring is optionally substituted with 1, 2 or 3 substituents selected
from R6;

RS represents amino, halo, Cysalkyl, Cs¢cycloalkyl, C,salkenyl, C,salkynyl, C;.salkoxy,
25 Cyealkanoyl, C;ealkoxyC, alkyl, carboxy, cyano, oxo, fluoroC, salkyl, hydroxy,
hydroxyC,.salkyl, Ciealkylsulphanyl, C;.salkylsulphinyl, C;.salkylsulphonyl, oxetan-3-
ylcarbonyl, N-C;_4alkylamino, N,N-di-C;_salkylamino or -C(O)NR'R® wherein R’ and R®
independently represent hydrogen or methyl; and
r represents 0, 1, 2 or 3.

30
2. A compound according to Claim 1, or a pharmaceutically acceptable salt thereof,

wherein R' represents trifluoromethyl.



6- (4-

{4-]2-(4-acetyl pi perazi n-1-yl) et hoxy] phenyl I pi peridin-1-y1)-3-(trifluoronet
hyl ) - 7, 8-wb2diomges7e[ 1, 2, 4] tri azol o[ 4, 3-b] pyri dazi ne; PCT/GB2010/050191

644- (3-fl uor obenzyl) pi perazi n-1-y1]-3-(trifluoronethyl)-7,8-di hydro[ 1, 2, 4]t
riazol o[ 4, 3- Db] pyridazi ne;

6- [ 4- (3- chl or obenzyl ) pi perazi n-1-y1] - 3- etrlfluoronethyl) 7, 8-di hydro[ 1, 2, 4]

triazol o[ 4,3- b]pyridazine; 203 -(trifluoronethyl)-6- {4- [3

-(trifluoronethyl)b enzyl]pip erazin-1 -yl1} -7, 8-

di hydro[ 1, 2, 4] tri azol o[ 4, 3-b] pyri dazi ne;

6-[ 4- (2,8~ di f A uempOeZacdRinabaAhinr 1oy dlaid2( bf&f;ﬁd%ﬁfa@é’fﬁfcb]ﬂ’;l' dccépt@ble

di hydro[ 1, 2, 4] tri azol o[ 4, 3-b] pyri dazine;, 6- {4

[ 2- (d|fHEBMMﬁgﬁhvhwfﬁlYF@Uﬁ@b@ﬂi%ﬂﬁprﬁ@ﬁh2|n 1-y1} -3
-(trifluoromethyl)-7,8- 25dihydro[1,2,4]triazol o4, 3-b] pyridazi ne;
6-[4-(1FLindol-3-y|nethy|)piperazin-l-yl]-3-(trif|uoronethyl)-7,8-

di hydro[4, 2, %bbﬂn@@midqicéoﬁn@tp)ahydﬁzbﬂelauﬁs 11413, c{r(aﬁyhhhﬂ@feaﬁdalﬂyi ndol-3

-yl) net hy I]p|p erazin-1l-yl} -35(trifluoronethyl)

di hydr o[afcgota.iql@ palgtheresf, zwl@rebljl EyyffiP(H%@mﬁé direct bond or (CR RY)-.

303-({4-[3-(trifluoronethyl)-7,8-dihydro[1, 2,4]triazol o[ 4, 3-b] pyri dazi n-6-y
| ] pi perazin-1- yIInethyl)-lk#indole-5-carbonitrile; -154-

4- (4- fIubroph@nyﬁmeﬂmiﬁmémMﬁﬁbunyonebﬁ@hhngl&adkhwqﬂmﬁﬂmﬁuﬁ¢ﬂw1azolo[4,3-b]
pyri dazin l@ erlgfg}

{4-12-( 1a0ﬁg)[ ﬂijq_ il er@n%@p@es&g‘g@@%@r}dmyl indolyl or pyrrolopyridinyl.

pi pefidin-1-yl)-3- (trlfluoronethyl) 7,8-dihydro [1,2,4]triazolo [4

, 3- b] pyri dazi ne; 56- (4- {4-[2-(1-nethyl-lFprrazoI-5-y1)ethoxy]pheny|}

pi per azitm- | - yAxo3pound Efclcmdir@rtetahy ohe offCBird$ hyalp.er[alphdrmddeniiadlyl o [ 4

ol hydrbpyr A ey et §° e gy 8 R ety ar o

i1,2 4] t10-peRrie % é() ﬂﬂ. hdazine; 6-[4-(1H pyrrolo

[ 2, 3- b]pyr|d|n yI)plperlﬁln 1-y1]-3-(trifluoronethyl)-7, 8-

10di hydro[ 1, 2, 4]tr|azolo[4 3- b]pyrldazine

N—(2 net oxyef trifluora -7, di hydro
1,2 4]tr|azol88T%°§“1(f n% é %%F%eif%%‘xflﬂﬁ %ﬁ ﬁ%&?)acetanlde

, N- di medcbaptatde it thereof, Wherem J represents phenyl and L? is bonded at the para position of
1-[3- (trlfluoroneth 1) 8-di hydro[ 1, 2, 4] triazol o 4, 3-Db] pyri dazi n- 6-
I]plpeﬂh@PWﬂW'?P$§ﬂ@ﬁ@%9%&5§¥éﬂ}de 15N- ( 2- hydr oxyet hyl ) - N- et hyl - 2- ( 4-
1- [3-(trifluoronmethyl)-7,8-dihydro [1,2,4]triazolo [4,3-

el

8. A compound according to any one of Claims 1 to 7, or a pharmaceutically
20  acceptable salt thereof, wherein R* represents:
- halo, Cyalkyl, C,.alkenyl, C, salkynyl, carboxy, C, ¢alkoxy, cyano, oxo,
fluoroC; ealkyl, hydroxy, amino, N-C;_salkylamino or N,N-di-C;_salkylamino;
- amonocyclic 4, 5, 6 or 7 membered heterocyclic ring which comprises 1, 2 or 3
heteroatoms independently selected from O, N or S and wherein the
25 heterocyclic ring is optionally substituted with 1, 2 or 3 substituents selected
from R6; or
- amonocyclic 5 or 6 membered heteroaryl ring which comprises 1, 2, 3 or 4
heteroatoms independently selected from O, N or S and wherein the heteroaryl
ring is optionally substituted with 1, 2 or 3 substituents selected from R°.
30
9. A compound according to any one of Claims 1 to 7, or a pharmaceutically

acceptable salt thereof, wherein R represents:



b] pyri dazi n-6-yl ] pi peridi n-4-y1} phenoxy)acetam de; N-butyl-N nethyl -2-(4-
{1- [3-(trifluoronethyl)-7,8-dihydro [1,2,4]triazolo

[ 4, 3- b] pywOodamiae37y| | pi peri di n-4-y1} phenoxy) acet am de; PCT/GB2010/050191

N ( 2- met hoxyet hyl ) - N-net hyl -4-(4- {1- [3-(trifluoronethyl)-7,8-dihydro
[1,2,4]triazolo [4,3 - s

20b] pyri dazi n-6-yl ] pi peri di n-4-yl }pheﬁ]0>gf/) but anam de;

N-(2- hydroxyet hyl ) - N-met hyl - 4 (4- {1- [3 (trifluoronethyl)-7,8-dihydro

12 410 BB S AR i ot ran o

i peridin-1-yl)-3n{dnbl dlféWrﬁ@iﬁB&%h}lete?oc clet iy Bich Lo ﬁ];ésrl' @&zolo [4
, 3-b] pyridazi ne; 256-14-(4- {2- [4-(nmethylsulfonyl)p |pera2| n-1-yl ] et hoxy}

phenyl ) pi peri di hetpno,atqms-ladel(enderrﬁlw@}egmtﬂwn 9, W @-Sgardywhascipthe, 4] tri azol o

bt por 141 1 -y 1) ey ik ety RO GY WS 2R 3oL SR e
ﬁ b]slpglri dazi gefrolﬁﬂki}o(g {3- [4-(nethyl sul fonyl) pi perazi n-1- yI ] pr opoxy}
en i peridin -
20( t )rll f Fugr omet hmn%vycéwcﬁ myuPpepd hoterparyl rmgortaplucanps)ssy d iog dAicteeoateng 4- | 4-
3-(4- tyl
piperasi nel - y1) HprRETI SREPRSHIP IO sl el g e it (4
, 3-b] pyri dazi neppt-ldrﬁﬁy stbstidted W1th 1, 2 or 3 substituents selected from RC.
{4 [ 3- (4- pent anoyl pi perazi n-1-vyl )pr opoxy] phenyl } piperazin-I-yl)-3-
(trifluoronethyl)-7,8-dihydro[1,2,4]triazol o[ 4, 3-b] pyridazine; 6-[4-(4- {3-
4- t I ' wyl] -3-
| (et o sul A bl pEac il LS gpew, pRepridtBRIARledny ) (3
[2-(4- aw@beyﬂtq:hlpwla&lbmﬂ, vghe)an x3predestay | }

pi perazin-|-yl)- trifluor th -7,.8: .
di hydro[ 1, 2, 4] t iﬂi“% of PP ?ea]nﬁ’ffl%é&y H&“"é"‘?ﬁthy]{ ifluoromethyl, cyano or
[ 2- (4- pent anoyl B%@@g,am n- 1-yl ) et hoxy] phenyl }
pi perazin-1-y1)-3-(trifluoronethyl)- 7,8-dihydro [1,2,4]triazolo [4
, 3-b] pyri da2|-neplpﬁlilfilﬂllyk<24r piperazipyl, pirenchythe pircoidiny) pi piperazinyl ting/is] et hoxy)

phen I)plpera2|n

10(t ?/I fl uor onet F‘R} Kjlyajﬂ'ﬁgbdslutwg} oﬂ,l?,zﬂf%rs'iﬂés?(t) Xo} Szfe}?%efi%)rnll ga’m ne; 6- {4-
[4-(4, 4, 4-trif] gorapblyt @)ﬁm)lcﬁli’mnmvlfﬂiﬂr&ﬁrth&pﬁaiolyllir imBdabblil fihg Bropawhdlyl ) - 7, 8-
dlhydro[l 24]tr|azol%{ :; yri dazi ne;

[ 2- (1- met hy1- THSYRpHES WSN@L @E%é‘i&%ﬁ}l&?é‘iWFlFCteqﬁOFBR(trlfl uor onet hyl ) - 7, 8-
di hydro[ 1, 2,4]triazol o[ 4, 3-b] pyri dazi n-6-yl ] pi peridin-4-ol; 151

-methyl -4-12-(4- {1- [3-(trifluoronethyl)-7,8-dihydro[1, 2,4]tri azol o

[ 4, 3- b] pMr i da&kicomfPeund according to any one of Claims 1 to 10, or a pharmaceutically

20 acceptable salt thereof, wherein n and p both represent 2.

12. A compound according to any one of Claims 1 to 11, or a pharmaceutically

acceptable salt thereof, wherein k represents 0.

25 13. A compound according to any one of Claims 1 to 12, or a pharmaceutically

acceptable salt thereof, wherein r represents 0 or 1.

14. A compound according to any one of Claims 1 to 13, or a pharmaceutically
acceptable salt thereof, wherein RS represents C_galkyl, C, galkanoyl, fluoroC, salkyl,
30 Ciealkylsulphonyl or oxo.



yl ] pi peridin-4-y1} phenoxy)ethyl] pi perazi n-2-one; 6-(4- {4-

[2- (1H i m dazol - 1-yl ) et hoxy] phenyl }

pi per azi rwb-29tyo93374t ri f 1 uoromet hyl)-7, 8- PCT/GB2010/050191
di hydro[ 1, 2,4]triazol o[ 4, 3- b] pyri dazi ne; 6-(4- {4

[

2-(2-ethyl-1Him dazol - 1-y1) et hoxy] pk_\gﬂyl} pi perazin-1
-y1)-3-(trifluoronmethyl)- 207,8-dihydro[1,2,4]triazolo [4 ,3-b]pyridazi ne;
(trlfluoronethyl) 6-[4-(4- {243- (trlfluoronethyl) 1H pyrazol -

1 o P Ry LR Al 1 i

peri difacd Millé satt thefebf, WHREGHIRE Byrdseris&nethyl, th 1 L pentanoy]
hydro[ 1, éﬁ4 trlazoleo 4, 3- btgyE?ﬁéagl r?eeZ‘{% ¥ y ace}[y pentanoy’,

i
[
2- (2 etmgthylmphmﬂazmﬂ@rm9 Yhoxy] phenyl }
iperidin-l-y1)-3-(trifluoronethyl)- 7,8-dihydro [1,2,4]triazolo [4
, 3-b] pyridazi ne; 6-(4-
4- [ 2- ( 316h- di Aebdipdurldhcpyrdagab-laiil) @élb@é{d’irgﬂﬂenyl | pi peridin-1-y1)-3-
trifluoronethyl)-7,8-dihydro[1,2,4]triazol oL}E b] pyri dazi ne;

(trif |618'r64nﬂu<ﬁ9b9nzal){n@m(a4m {zfdsl -(tiflpgromsthy ?ﬁ;diﬂ)ydml Ayflsaploi4.330

]etho b ﬁ])pl peridin-1-y1]-7,8-di hydro[ 1, 2,4]triazol o] 4, 3-b] pyri dazin

?ﬁ %&? acet yl pi perazin- 1-y| ) et hoxy] phenyl }

-1- [ 3 (t6 [4-( 1D imelobB hy)-) 67d,118fdropyr1d1n 1(2H)-y1]-3- (trlﬂuorornethyl) 7,8-
di hydr o[ rlazol j dazi n-6-yl ] pi peridin-4-ol; -156-
1-et hyl- iilayzir? 241t [1@0%? ?131]12156(?‘ hyl )-7,8-di hydro[ 1,2, 4] triazol o[ 4, 3- b] pyr
i dazin
oy dl ony be APY RS0 2 PP PR roﬁ%@%&&fﬁ’lﬁ‘*éaﬁ?ﬁ%ﬁi %“ﬁ“ﬁﬁ"#‘#?azol ol 4, 3
b] pyri ddﬂpytﬁda;in]epl perl di n- 4-yl } phenoxy) et hyl ] pi per azi n- 2-one; 56-(4- {4-

E)Izpéfl Slfﬁ ﬂy %@B (Aga P ?‘%6%10%‘5%)}?!{%%5%(%1)8&% plgerldm 1-yl)-3-(trifluoromethyl)-

7, 8-di hy}jﬁ%-‘dﬁﬂyd?o[ﬂz !rﬁ%@lb 3% mihé;dazi ne;
(3R) 1, dlrrethy14 { -(t r|quororrethyI) 8-di hydro[ 1, 2,4]triazolo

[ 4, 3- b]QjQ‘\’ {ﬁé%(%a@ﬂpl]ppiap@r oD ethaxylphgsybmapeyidet- hwﬂ)}b{tpélmammﬁﬂzdbﬁé
39 -1, 3
i TR AT A towridegien 1. 2. 41 ¢ 11 azol of 4, 3-

10b] pyr I@ﬁz(mﬂ@orwbélﬁbfgﬁﬂbbﬁlzm AyMi3- @hﬂmﬁmﬁﬂaﬂiylmy’y b plitpeliei2 24 ]@ a0 (4,8 [ 4- (4-
{2- [(3R) 4-acetyl - 3-net hyl pi perazin-1-yl]ethoxy} phenyl)pip eridin-I-yl]
- 3- (trﬂ?Pﬂéﬁa@H@thyl) 7, 8-di hydro[ 1, 2 4] tri azol o[ 4, 3-b] pyri dazi ne; 6-[4-(4-

2-[(3 | -yl
St rﬁlﬁéf%"hyf?sv“?‘ﬂé%%%f’ﬁﬂiff E@‘l&ﬁ% LRI PhgRlcf3: |1
15(R) - 6- ‘t(]léync{aéme[ 2- (4-acetyl pi perazi n-1-yl) propoxy] phenyl }
pi peridin-l-yl)-3- . : :

(trif uoﬁr'] Gﬁﬂ%%?meth?% d4ﬂ§(§¥r67[ufr(§n%ﬁl¥%e§%¥)l pipsrazndryritiazi ne: () - 6- (4-

4- [ 2- ﬁg’hrﬁ)fzb (0)% henyl
E)I pe£| dl((%h-lfd;—gltl%d t “&ﬁ; gobg}o}?ir{e(%aﬁfngf P a8

8- di hy@f6(213 ﬁ;fhl]omhealﬁ)mlﬁetaﬁnb}ﬁyﬁ+(tiaihlolmnet(1ﬁ)-718— met hy1- 441- net hy1- 2- ( 4-

éég}ﬁ;ﬁf%@aﬂﬂﬁé’ O AR ebhenoxy) et hy! | pi per azi n-2-one,

6-{4-[2-(difluoromethyl)-5-fluorobenzyl|piperazin-1-yl }-3-(trifluoromethyl)-7,8-

3-
y
e;
P
di
[

P
{

(

3-
yl
e,

25 dihydro[1,2,4]triazolo[4,3-b]pyridazine;
6-[4-(1H-indol-3-ylmethyl)piperazin-1-yl]-3-(trifluoromethyl)-7,8-
dihydro[1,2,4]triazolo[4,3-b]pyridazine;
6-{4-[(5-fluoro-1H-indol-3-yl)methyl]piperazin-1-yl} -3-(trifluoromethyl)-7,8-
dihydro[1,2,4]triazolo[4,3-b]pyridazine;

30 3-({4-[3-(trifluoromethyl)-7,8-dihydro[ 1,2,4]triazolo[4,3-b]pyridazin-6-yl]piperazin-1-
yl}methyl)-1H-indole-5-carbonitrile;



(R
1-methyl-4-[1-nmethyl -2-(4-{1-[3-(trifluoronethyl)-7,8-di hydro[1, 2,4]triazol
o[ 4, 3- b]wornoem®e3t16-yl ] pi peri di n-4-yl } phenoxy) et hyl ] pi perss2ntodsorve; and
pharmaceutically acceptable salts thereof. 2517. A conpound according to
Claim16, which is 6-(4-{442-(4-acetyl ﬁ ARET azin-1-
ypet hoxy] phenyl | pi peridi n-1-y1)-3-(trifluoronethyl)-7,8-dihydro[1,2,4]triaz
ol o[ 4, 3- b] pyridazine, or a pharnaceutically accept abl e salt thereof in
crystall) form 1 ound accor di t ima1l edfrom
306- ( 4- {‘14@?5“‘(%1’1& B—ﬁa-ﬁﬁﬁa%ome%% gt%&%‘ﬁ&%ﬂmﬁzﬁﬁ’&‘g il‘?yﬁl Z‘;‘h‘% 3-(trifl
uor onet wl{qpeﬁd&[ 4@$hydro[ 1, 2, 4] triazol o[ 4, 3-b] pyri dazi ne napadi syl ate;
-157- 6 4- - (4-acetyl pi perazin-1-yl) et hoxy] phglr)]&ggt ip eridin-1

i 1[1 u

-y1)-3 6( ~€4-i [Zxélr GW@WWH)P}W@ SGUIPﬂ}mm]l{lmnﬂl}m]pendmalz igompthypyr i daz
ine di- ( 4-.acetyl pi perazin-1- yI)ethoxy]phenyI} pip
eridin- ‘P§§ d?[l?t“r]t“raFé}S o%é ?2196’8 dihydro [1,2,4]triazolo [4,3

- b] pysr i da@-f ae2-mhedtye;] H aﬁﬁ-ﬁ(ﬂ?etﬁcﬁcy]phenyl}plperazm 1-yl)-3- (trlﬂuorornethyl)

[ 2- (4-acetyl pi perazin-1-yl)ethoxy] phenyl} pi1p eridin-1 -yl)-
- (trifl ubb-oedrllR.4itrezolgl 43 @iyridazine:a] tri azol o [4,3 -b] pyri daz i ne

f te I i 1] i d
accor di gt e Ry PR s - AR R B o T 2 e
sal t t hetgdfhydidll agioeibj4ohbyyridazindOphar maceuti cal |y acceptabl e dil uent
i 20. d f t bl ooded
ani ol GUEA e THeen-bp DBERTiT LG TARPEREobE Sos

adm pi st gr+He 1t2)4 z@l @b gkf ective anount of a conpound of the
Formul a (I)S [ ﬁ@d CEU{JI caIZIy acceptabl e salt thereof, as defined 15in

any one 1‘@#(2@1®h10meﬂ:1yt)d\1 ll&thylzzk@ A -Boftp uometyd)- ﬂdeyh}tdmo[éM]trmolmﬂ Bain 1
to 18, q?rl a.(%%ar eut i. ‘L%laﬁ E)(fble %filt thereof, for use as a

medi canelby™ p’cPS vl BRI AA Cany one of Cains 1 to 18, or a
phar maceyN- ﬁﬁﬁét]yyl@cleeglt pja tﬁﬂﬁ@lolrnetﬂw)m@fdﬂhjd%[lQ&qtriaaoltotkesﬂoq@afdﬁ@lﬂ% of

prostate cancer a corrpound according to any one of Clains 1
to 18, @rl]papqmdar ﬁﬂ’éhlh@h@@)%@tmé@pt able salt thereof, in the manufacture of

o R W I T AL B B

or a phaj’]ﬁjﬁ(i:@!ﬂﬂ @@l]bgpeﬁ@@e@yﬁ}ph@os@}abetam&feeof whi ch conprises a process
(a), (b), or (f) wherein, unless otherw se defined, the

vari abl &% bal?yzi 'I\ér(@%%fé‘h&réd{ 136-(waf earamethsbe $-grhydeipe s elpltpinridaginy . (a)
\(/vlhle)n Y |61%]g855§111&1§ (] lﬁpﬁeﬁo%)agﬁrﬂfde , reduction of a conmpound of Formula
N-(2-methoxyethyl)-N-methyl-4-(4-{1-[3-(trifluoromethyl)-7,8-dihydro[1,2,4]triazolo[4,3-

20 b]pyridazin-6-yl]piperidin-4-yl} phenoxy)butanamide;

N-(2-hydroxyethyl)-N-methyl-4-(4- {1-[3-(trifluoromethyl)-7,8-dihydro[ 1,2,4]triazolo[4,3-
blpyridazin-6-yl]piperidin-4-yl} phenoxy)butanamide;
6-(4-{4-[2-(4-pentanoylpiperazin-1-yl)ethoxy]phenyl} piperidin-1-yl)-3-(trifluoromethyl)-
7,8-dihydro[1,2,4]triazolo[4,3-b]pyridazine;

25 6-[4-(4-{2-[4-(methylsulfonyl)piperazin-1-yl]ethoxy } phenyl)piperidin-1-yl]-3-
(trifluoromethyl)-7,8-dihydro[1,2,4]triazolo[4,3-b]pyridazine;
6-(4-{4-[3-(4-pentanoylpiperazin-1-yl)propoxy|phenyl} piperidin-1-yl)-3-(trifluoromethyl)-
7,8-dihydro[1,2,4]triazolo[4,3-b]pyridazine;
6-[4-(4-{3-[4-(methylsulfonyl)piperazin-1-yl]propoxy } phenyl)piperidin-1-yl]-3-

30 (trifluoromethyl)-7,8-dihydro[1,2,4]triazolo[4,3-b]pyridazine;
6-(4-{4-[3-(4-acetylpiperazin-1-yl)propoxy]phenyl} piperazin-1-yl)-3-(trifluoromethyl)-
7,8-dihydro[ 1,2,4]triazolo[4,3-b]pyridazine;



(b) when Y in Formula (lI) is CHand L1 is a direct bond, reduction of a
conpound of Forrmula (I11): 5 (c) when Y in Formula (1) is Nand L1 is
-(CH2) t - ,wpeaordsestiof a conmpound of Forrmula (I1V) wth apcomgBrordsefolFor nul a
(V): or (CH3)k NNH(L1IR2) I NN Vp N (d) when Y in Formula (1) is C, -
represents a double bond, L1 is a di reﬁst bond and J is indolyl or

pyrrol opyridinyl, reaction of a conpou é'of Formula (VI) with a conpound of
io Formula (VIl1) wherein X represents CH or N: (e) when R is a

nonocycl j 6 7. menber tero n conprises 1 N atom
and opti%ﬁ“éﬁ'ﬁ%ﬁﬂ&?@é@”ﬁerﬁ?n L ?IPfB‘ry B’é’?‘@%ﬁ‘m?ﬁégpendently sel ect ed
from O, (N1M0r§n@m91)v¢1@aﬁﬂyamt[hg 4I]ke’ra%1gptypb]p9namﬁe is optionally substituted
with 1, 2 or 155Ubstit Uents selected fromR6, L2 is a direct bond,

- ( CR3R4)&-H4- (4-(3( o M(l@bylsmﬁrmmperaﬁ%C(yd)]prquklsz})@ﬂnylmf@)ul(lcl-wﬁ/ /
- 0- (CRIRI10 2010/ 092371PCT/ GB2010/ 050191
- 15&- - %&éﬁﬂ?tﬂy@(ﬁﬁ%g%"gﬁ% Efmz‘%% [4q3 %yﬁg\%’ Or 4, reaction of a
corrpquncb of-{&=01- th\;’;\tﬁﬂﬁﬁbﬂakm Wiyt)bthax yTBRES Y Pipetatn-154)-8-(@Iflubrdrierh)-o 8-
ic

heterocyclic rin rises 1 N atomand optionally conprises 1 or 2
furt her Hexdpldat, W@M@é&]ﬁb@iﬁaﬁwesel ected from0O, N or S and wherein the

2 :lt ZE fgﬁf? H §4rﬁ[i-@9pé1ﬁax%%ﬂq%}§zllh3i SRSy e Wb Az 191 (AR RABREHHENT S
7,8-dihydro[1,2,4]triazolo[4,3-b]pyridazine;
6-[4-(4-{2-[4-(methylsulfonyl)piperazin-1-yl]ethoxy } phenyl)piperazin-1-yl]-3-

10 (trifluoromethyl)-7,8-dihydro[1,2,4]triazolo[4,3-b]pyridazine;
6-{4-[4-(4,4,4-trifluorobutoxy)phenyl]piperidin-1-yl} -3-(trifluoromethyl)-7,8-
dihydro[1,2,4]triazolo[4,3-b]pyridazine;
4-{4-[2-(1-methyl-1H-pyrazol-5-yl)ethoxy]phenyl }-1-[3-(trifluoromethyl)-7,8-
dihydro[1,2,4]triazolo[4,3-b]pyridazin-6-yl]piperidin-4-ol;

15 1-methyl-4-[2-(4-{1-[3-(trifluoromethyl)-7,8-dihydro[ 1,2,4]triazolo[4,3-b]pyridazin-6-
yl]piperidin-4-yl} phenoxy)ethyl]piperazin-2-one;
6-(4-{4-[2-(1H-imidazol-1-yl)ethoxy]phenyl} piperazin-1-yl)-3-(trifluoromethyl)-7,8-
dihydro[1,2,4]triazolo[4,3-b]pyridazine;
6-(4-{4-[2-(2-ethyl-1H-imidazol-1-yl)ethoxy]phenyl } piperazin-1-yl)-3-(trifluoromethyl)-

20  7,8-dihydro[1,2,4]triazolo[4,3-b]pyridazine;
3-(trifluoromethyl)-6-[4-(4- {2-[ 3-(trifluoromethyl)-1H-pyrazol-1-
yl]ethoxy } phenyl)piperazin-1-yl]-7,8-dihydro[ 1,2,4]triazolo[4,3-b]pyridazine;
6-(4-{4-[2-(1H-imidazol-1-yl)ethoxy]phenyl} piperidin-1-yl)-3-(trifluoromethyl)-7,8-
dihydro[1,2,4]triazolo[4,3-b]pyridazine;

25 6-(4-{4-[2-(2-ethyl-1H-imidazol-1-yl)ethoxy]phenyl } piperidin-1-yl)-3-(trifluoromethyl)-
7,8-dihydro[1,2,4]triazolo[4,3-b]pyridazine;
6-(4-{4-[2-(3,5-dimethyl-1H-pyrazol-1-yl)ethoxy]phenyl} piperidin-1-yl)-3-
(trifluoromethyl)-7,8-dihydro[1,2,4]triazolo[4,3-b]pyridazine;
3-(trifluoromethyl)-6-[4-(4- {2-[ 3-(trifluoromethyl)-1H-pyrazol-1-

30 yl]ethoxy}phenyl)piperidin-1-yl]-7,8-dihydro[1,2,4]triazolo[4,3-b]pyridazine;
4-{4-[2-(4-acetylpiperazin-1-yl)ethoxy]phenyl}-1-[3-(trifluoromethyl)-7,8-
dihydro[1,2,4]triazolo[4,3-b]pyridazin-6-yl]piperidin-4-ol;



5R6: (XVI'11) (f) when R2 is a nonocyclic 4, 5, 6 or 7 nenbered

het erocyclic ring which conprises 1 N atom and optionally conprises 1 or 2
further hwoenwmeaesrs | ndependently selected from 0, N or pCOSBED/0sh®IEi N t he
heterocyclic ring is optionally substituted with 1, 2 or 3 substituents
selected fromR6; L2 is -0-(CROR10)(Q-; ﬁ?d gis 2, 3, or 4, wherein the
final occurrence of -CROR10- represenf% -CHR9a-; and 15 wherein R9a
represents nethyl, ethyl, isopropyl, cyclopropyl or methoxynethyl; reaction

menber ed et et ey TR Cmrem kg tdethe Rt i sttty ° "
conpr i seg|plp@idirk4uighigsxy&hannpéanE-d-agdependent |y sel ected from O, Nor S
and wherein the héterocyclic ring is optionally substituted with 1, 2 or 3

subst i t uesitaoepdet-Bd(4 t biA-aflusrometiy) k7,8 dilyidrofd, 2 ARtriapolofthdtbimeideaiht er, i f
eSS SRR D FTBRUAG Shgfer L 2 (1) o anoter compoint
har TaCoUL] LAl Ty B6Eont bl o aml L U her Car GaaTar () B epar i ng & CryStal i ne
f or m t heh&gfhydro[1,2,4]triazolo[4,3-b]pyridazine;
(3R)-1,3-dimethyl-4-[2-(4-{1-[3-(trifluoromethyl)-7,8-dihydro[ 1,2,4]triazolo[4,3-
blpyridazin-6-yl]piperidin-4-yl} phenoxy)ethyl|piperazin-2-one;
(35)-1,3-dimethyl-4-[2-(4- {1-[3-(trifluoromethyl)-7,8-dihydro[ 1,2,4]triazolo[4,3-

10 b]pyridazin-6-yl]piperidin-4-yl}phenoxy)ethyl]piperazin-2-one;
6-[4-(4-{2-[(3R)-4-acetyl-3-methylpiperazin-1-yl]ethoxy } phenyl)piperidin-1-yl]-3-
(trifluoromethyl)-7,8-dihydro[1,2,4]triazolo[4,3-b]pyridazine;
6-[4-(4-{2-[(3S)-4-acetyl-3-methylpiperazin-1-yl]ethoxy} phenyl)piperidin-1-yl]-3-
(trifluoromethyl)-7,8-dihydro[1,2,4]triazolo[4,3-b]pyridazine;

15 (R)-6-(4-{4-[2-(4-acetylpiperazin-1-yl)propoxy]phenyl} piperidin-1-yl)-3-
(trifluoromethyl)-7,8-dihydro[1,2,4]triazolo[4,3-b]pyridazine;
(S)-6-(4-{4-[2-(4-acetylpiperazin-1-yl)propoxy]phenyl} piperidin-1-yl)-3-(trifluoromethyl)-
7,8-dihydro[ 1,2,4]triazolo[4,3-b]pyridazine;
(S)-1-methyl-4-[1-methyl-2-(4-{1-[3-(trifluoromethyl)-7,8-dihydro[ 1,2,4]triazolo[4,3-

20 b]pyridazin-6-yl]piperidin-4-yl} phenoxy)ethyl]piperazin-2-one;

(R) I-methyl-4-[1-methyl-2-(4-{1-[3-(trifluoromethyl)-7,8-dihydro[1,2,4]triazolo[4,3-
blpyridazin-6-yl]piperidin-4-yl} phenoxy)ethyl|piperazin-2-one;

and pharmaceutically acceptable salts thereof.

25 17. A compound according to Claim 16, which is 6-(4-{4-[2-(4-acetylpiperazin-1-
yl)ethoxy]phenyl}piperidin-1-yl)-3-(trifluoromethyl)-7,8-dihydro[ 1,2,4]triazolo[4,3-

b]pyridazine, or a pharmaceutically acceptable salt thereof, in crystalline form.

18. A compound according to Claim 16 or 17 selected from:
30 6-(4-{4-[2-(4-acetylpiperazin-1-yl)ethoxy]phenyl} piperidin-1-yl)-3-(trifluoromethyl)-7,8-
dihydro[1,2,4]triazolo[4,3-b]pyridazine napadisylate;
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6-(4-{4-[2-(4-acetylpiperazin-1-yl)ethoxy|phenyl } piperidin-1-yl)-3-(trifluoromethyl)-7,8-
dihydro[1,2,4]triazolo[4,3-b]pyridazine di-tosylate;
6-(4-{4-[2-(4-acetylpiperazin-1-yl)ethoxy|phenyl } piperidin-1-yl)-3-(trifluoromethyl)-7,8-
dihydro[1,2,4]triazolo[4,3-b]pyridazine maleate; and
6-(4-{4-[2-(4-acetylpiperazin-1-yl)ethoxy]phenyl } piperidin-1-yl)-3-(trifluoromethyl)-7,8-
dihydro[1,2,4]triazolo[4,3-b]pyridazine fumarate.

19. A pharmaceutical composition which comprises a compound according to any one
of Claims 1 to 18, or a pharmaceutically acceptable salt thereof, in association with a

pharmaceutically acceptable diluent or carrier.

20. 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 18.

21. A compound according to any one of Claims 1 to 18, or a pharmaceutically

acceptable salt thereof, for use as a medicament.

22. A compound according to any one of Claims 1 to 18, or a pharmaceutically

acceptable salt thereof, for use in the treatment of prostate cancer.

23.  Use of a compound according to any one of Claims 1 to 18, or a pharmaceutically
acceptable salt thereof, in the manufacture of a medicament for use in the treatment of

prostate cancer.

24. A process for the preparation of a compound of Formula (T) as defined
hereinbefore, or a pharmaceutically acceptable salt thereof, which comprises a process (a),
(b), (¢), (d), (e) or (f) wherein, unless otherwise defined, the variables are as defined
hereinbefore for compounds of Formula (I):

(a) when Y in Formula (I) is N, CH or COH, reduction of a compound of Formula (II):
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N‘O’ N (L*RY),
\M{

’ /)

N§(N N
R' (In)

(b) when Y in Formula (I) is CH and L' is a direct bond, reduction of a compound of

Formula (I1I):
» (CH

Dk
= )

N—

i

R (m

s (c) when Y in Formula (I) is N and L' is <(CH)):-, reaction of a compound of Formula (IV)

with a compound of Formula (V): or

N;<_>—N NH - t (L*R?),
I — 0
N N—N p
R' av) V)
(d) when Y in Formula (I) is C, —— represents a double bond, L' is a direct bond and J is

indolyl or pyrrolopyridinyl, reaction of a compound of Formula (VI) with a compound of

10 Formula (VII) wherein X represents CH or N:

H
, (CHS)k N _x
N;<q_>’N + %(L%Rz)r

Rl (VD (VII)

(¢) when R?is a monocyclic 4, 5, 6 or 7 membered heterocyclic ring which comprises 1 N
atom and optionally comprises 1 or 2 further heteroatoms independently selected from O,
N or S and wherein the heterocyclic ring is optionally substituted with 1, 2 or 3

15 substituents selected from R®, L? is a direct bond, -(CR*R*)-, -C(O)N(R’)-(CH2),-,
“NR’C(0)-(CH,),-, -C(0)-(CHy)g-, -O-(CR’R'")-, -O-(CR’R*)-NR’-(CHy),-, or
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—O-(CR3R4)q-C(O)NRS-(CHz)q- and q is 2, 3 or 4, reaction of a compound of Formula (XVIII)
with a monocyclic 4, 5, 6 or 7 membered heterocyclic ring which comprises 1 N atom and
optionally comprises 1 or 2 further heteroatoms independently selected from O, N or S and

wherein the heterocyclic ring is optionally substituted with 1, 2 or 3 substituents selected from

RS:

FQN\{Y_LI (L*0SO,Me),
N p
\gl

(XVIII)

(f) when R*is a monocyclic 4, 5, 6 or 7 membered heterocyclic ring which comprises 1 N
atom and optionally comprises 1 or 2 further heteroatoms independently selected from O, N or
S and wherein the heterocyclic ring is optionally substituted with 1, 2 or 3 substituents selected
from R6;

L% is -O-(CRgRlo)q-; and

qis2,3,ord4;

wherein the final occurrence of -CR’R'’- represents -CHR"-; and

wherein R™ represents methyl, ethyl, isopropyl, cyclopropyl or methoxymethyl;

reaction of a compound of a compound of Formula (XIX) with a monocyclic 4, 5, 6 or 7
membered heterocyclic ring which comprises 1 N atom and optionally comprises 1 or 2 further
heteroatoms independently selected from O, N or S and wherein the heterocyclic ring is

optionally substituted with 1, 2 or 3 substituents selected from R°:

NﬂN LY=L ((0)-(CRR™)5-C(=O)R™),
BN

s( P

Rl

(XIX)

and thereafter, if necessary:

(1) converting a compound of Formula (I) into another compound of Formula (I);
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(i1) removing any protecting groups;
(iii) separating a racemic mixture into separate enantiomers;
(iv) preparing a pharmaceutically acceptable salt thereof; and/or

(v) preparing a crystalline form thereof.
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