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CONTROL OF PARASI TES I N ANI MALS BY THE USE OF
| M DAZCH, 2- b1PYRI DAZI NEDERI VATI VES CROSS- REFERENCE TO
WORNMADED7APPLI CATI ONS This application is a  PCT/US2004/043402
non- provi sional application that clains priority under
35 U S.C 119(e) of provisional application U S.
Serial No. 60/533,729 filed Decenber 31, 2003, the
contents of which are hereby incorporated by reference
in their entireties. BACKGROUND OF THE | NVENTION Field
of the ICONTROD ORPARASEES INVNIVIALS BYFHE UBEt he
use of i M@RINMIDAZOD]. P PYRIDAY INEDERIVATHVESNt 1 ol
parasites Tn aninals and nmethods of treating parasite
infestation in animls using the conpounds. Background

Zgﬁeif’gf oS- RENGH 30 RELAPED LP@ATIONS y

as_for conpanjon aninals.

i PGB B EARPD B T B oSl Hyler 35 USC. §
119(ed Sﬂgﬁfv%g&ﬁ %l&%é@@ts HAAPRS. M/swvmﬁredméembeﬁm 12003, the

enz dazol es and ivernectins. Therefore,

contentsef evhich are rhemlbytlmoaip@@tﬁdéwy refernge in thehtentifetisdw and

nore effective ways to control parasites of animals.

Derivatives of the imdazo[l ,2-b]ryridazine ring

system have beghCREROEND O THECINVENAION t er at ure
~_and sone general synthetic routes to conpounds of this
F1e1dbﬁﬂ@1ha§£é_@meen revi evved [Hajos, G ,Riedl, Z , Science

PP e B0 LTy Bl e GioBgg ompopnds o
contrcﬂlagﬁl%lt@i irPAamaRead tnhaRddsyo fusating pﬁrlamtmgfes‘alltloawm Eniinaisassing the
has al so been reported for sone
compppidfazo[ | , 2- b] pyri dazi ne derivatives [Barlin, G B.,
Jour nal of Het erocyclic Chem stry, 1998, 35, 1205]. In
the general area of parasite control, however, US
Back&:0968, 974 di scl oses conpounds of Fornmula A: - Y

The control of animal parasites is important, especially in the areas of animal

husbandry, as well as for companion animals. Existing methods of treatment are being
compromised due to the growing resistance to current classes of parasiticides, such as the
benzimidazoles and ivermectins. Therefore, there is a need to discover and/or identify new and
more effective ways to control parasites of animals.

Derivatives of the imidazo[1,2-b]pyridazine ring system have been reported in the
chemical literature and some general synthetic routes to compounds of this type have been
reviewed [Hajos, G.,Riedl, Z., Science of Synthesis, 2002, 12, 613-678; Barlin, G. B., Journal
of Heterocyclic Chemistry, 1998, 35, 1205]. A range of pharmaceutically useful biological
activities has also been reported for some imidazo[1,2-b]pyridazine derivatives [Barlin, G. B.,
Journal of Heterocyclic Chemistry, 1998, 35, 1205]. In the general area of parasite control,

however, US 3,905,974 discloses compounds of Formula A:
Z

X _Ne
~ "N
\E/‘;\S_Y
. N

Formula A

wherein
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Formul a A whereinX is selected from hydroxy, mnercapto,

al koxy (G -C8), alkylthio (G -C8),
w@bdaosabdint dol ower al koxy, phenyl | ower al koxy, | ORMET/US2004/043402

al koxyl ower al koxy, hydroxyl ower al koxy,

| ower al kenyl oxy, hal obenzoyl [2ower al koxy; Z is nitro;

and Y is hydrogen or |ower alkyl, where "lower" al kyls

are those having 1 to 4 carbon atons. The conpounds

are nmentioned as having anti-protozoal, such as

arX iis shawtdel frorarhydeoyyi meragh Ky é@t—C\nD,taikyhﬂﬂab(fb,-C 8)

and

N A e T .

lowerdlkhl %&y,qmﬁg%lﬂfwéfﬂkmd&a Alin whi ch X is propoxy, Y
i's hydrogen and IS nitro. The conpound is said to

sbis mtroedidci dal and trichononaci dal activity.

s A e P AL B PR Fcmton

atom$: OTROSHHSoHAE EASRMEtnRE ab Batiap Bl drdiotdwtsusk beanti-amoebic and anti-
eval uated as potential antii larial agents hi these

trichosetisbaeléddtyX i s either CH3, COR2H, COaMe, CORCH2CH2CHB,

I
d Ty BT S O Geblg CHEHBEERET, | o,

Radz@%bﬁigcemgdlsﬂ 978, KV, O - Myddlegese arfotlr @oipeundrofifisredl A in which
Mo W
X is proRY: 3005 Mgisieh 230715 duo TS CORRIBHLIS i O sfiow artoebicidal and

tnduﬁ&ﬂ?&ﬂﬁgg ctfQfy esponding to Formula A which wvere

uated as- potential antifilarial agents. In these
c dhpaensedd, Mxurad anid tWise, iphenyial bf Hetepboaiit Shemirgly, 1992, 29, 1583-

1592 (ESPRORH SHIEA) IpOUIRSr IR AR} A ot R R pated
potenuﬁgm@l%ﬁl'ag%win t%hﬂ(@l&gﬂd@ X 1% ditheeCHE) @Oﬂ?t@wiMe
tert-butyl, ; Zis hydrogen Despite

CO GRS H o mgcmmzh o 60,63 I 2aNF, (i o ar ea i bt he
2- thlenyﬁca%)onyﬁ Cl)enzoy or rIpfrluorglgjenzoyl, Y is either tert-butyl or CONHMe; and Z is

either hydrogen or bromine.

Townsend, Mourad and Wise, in Journal of Heterocyclic Chemistry, 1993, 30, 1365-
1375, describe another set of compounds corresponding to Formula A which were evaluated as
potential antifilarial agents. In these compounds, X is either phenylthio, phenylsufinyl,
phenylsulfonyl, NHCO(2-fluorophenyl), NHCO
(3-fluorophenyl), NHCO(4-fluorophenyl), NH,, NHNH,, NHC(=S)O (i-C;Hy),
NHC(=O)SCH3; Y is either methyl, zerz-butyl, or NHCO,CHs; and Z is hydrogen.

Despite the forgoing, work has continued in this area in the attempt to find improved
methods of treating diseases due to parasites, as well as to identify compounds that are useful
in this treatment and for related purposes. The present invention addresses these needs.

The citation of any reference herein should not be construed as an admission that such

reference is available as "Prior Art" to the instant application.



nmet hods of treating diseases due to parasites, as well
as to identify conpounds that are useful in this
wo e@avednt and for rel ated purposes. The presePCT/US2004/043402
i nvention addresses these needs. The citation of any
ref erence herein should not be construed as an
adm ssi on that such reference IS avallable as "Prior
Art" to the inst® DA N

I NVENTI ON ectaof the ent ion rel

{ SR Ohhe BrBETt ingerpon de BlSTe Lol ?ﬁﬁat e pardSidE nfestation in
anim@R! Eﬁ&ﬁ methiéds lﬁaw@%ninmérmgem a@l%ﬁhﬂtlﬁ me&tPof SicAfreatment an

animal in need of such treatnent an effective anount

effectiVe amount eftarofrid@zobl.gypipyiadezing commppoundhaf & fotenla:
formula: RS R-R4 " 2 Formula (I& or a
phar maceuti cal | y- accepy, abl R sal/t’ thereof or a solvate

thereof, wherein: R is h d’ro e i -C6)al koxy,
(C3- Clo)cycloalkoxy, (C3- oa kyI (Gi - Ce) al koxy,
(optionally substi t ut ed}éar ylfoxy, (optionally

5 substituted)aryl (G -C)al Roxy (G -06)al koxy(G -Co6

) al koxy, (C -C6)al kyl sul fPa aO(&})gptl onal |y
i Gl

substi tuted)aryl sul fanyl,

S U&%ﬁﬂéﬁrﬁ@&ﬁfc‘éhi glcéep‘ta@@é alikpbRut &ai‘é’élvaté @ex&) al kyl ,

G o) cycl oal (optionally substituted)aryl,
Wher(:mpt ionally substituted)heteroaryl, (optionally

e (S s et Bl
10 (Ci- (ﬁ@ﬂkdn@n gg%t?orﬁugghg%tﬂ%@dﬁaigﬁnﬂ qggzt&mau%umme@)aigﬁkar e
(Cr-GeOROBY Qoo kB Skl G oulk e eyt (opiayns ’ﬁy
substgg{aebg&% hﬁ%ﬂﬁﬁa&% BRI dubshitedysry kA S TEANTRE D yaticyt, (Cs-
Cio)cycloalkyl, (optionally substituted)aryl, (optionally substituted)heteroaryl, (optionally
substituted)aryl(C;-Cg)alkyl, heterocyclyl, halo, amino, (C;-Ce)alkylamino, (Ci-
15  Cg)dialkylamino, (optionally substituted) arylamino;
R,, R3 and Rsare independently selected from hydrogen, (C;-C¢)alkyl,
(C;-Ce)alkoxy, (optionally substituted)aryl, (C;-Ce)alkylsulfanylmethyl,
(C1-Cy) dialkylaminomethyl, cyano, halo;
R; and Rj together may be part of the same fused ring, carbocyclic or heterocyclic,
20  which is optionally substituted; and
Ry is (optionally substituted)aryl or (optionally substituted)heteroaryl.

Some preferred compounds in this aspect of the invention include those in which R4 is one

of:
Re Ry Rs O R
(?H2)n ® Ry,
Rs 0 and _2/1
R > R
25 10 Ro Rio Re

wherein
R¢, R7, Rg, Rg and R are independently selected from hydrogen,
(C1-Ce)alkyl, halo, (C;-Cg)alkoxy, (Ci1-Cs)alkoxy(C,-Ce)alkoxy,



R2 and R3 together may be part of the sanme fused ring,

carbocyclic or heterocyclic, which is optionally
wamsisdiat ed; and R4 is (optionally substitut eBQBU§1000043402

(optionally substituted)heteroaryl. Sone preferred

conpounds in this aspect of #he invention include

those in which R4 is one of: RRKCH2)n J R7 0 and - f

hydroz?y(@‘?—@)ﬂk wherein R,R7, R, RO and Ro are
I ndependent sel ected from hydrogen, (G -C6)al kyl, X
h&k end Rgitog angobgpart ¢ the @g;lgfq@gtiylp@ carbocyclic of heterocyclic,

-.06) al k hyd i - R 5 d Rt th
aromalt}gy} %8119)(%(1?1&‘ (f’rvﬁﬁééﬂ g&%loﬁﬁis}gg&%%ﬁtg?d’ car ggcycl i 2ggr °

hel 8h@RYGbidtherah®Be pait 6f the eimefigsdting, catbomklit or heterocyclic,
optionally substituted; R 6 and R7 together may be
5  aromapaor nof-arprmatie hiclyiscptionally subgitytsdycli ¢ or

het er [ i ) e , y _
o& F‘Bﬁg%lc‘?/éegﬁ AR bt SphESdng E:%g?tgfggt %ﬁgﬁbﬁgi}b gghggrrogychc,
ar&hatid 6r SawerdnugrR(dwhichds optistatlywabsdtituted; dnet er ocycl i c,

aromatic or non-aromatic, which is optionally
sobstiofdied; and nis 1 or 2. In a preferred

oL R lon 610 VP8 o BBl e e o
10 and R6 R R3 Fornmula (1V)

Rs R R7
R4 /N\N \
Rs N N
Rs Rio  Rg
Formula (II),

Rs Re O-
R N (?HZ)n

15 Formula (III),

and

Formula (IV)
or a pharmaceutically-acceptable salt thereof or a solvate thereof. In still further aspects of the

20 invention, the imidazo[1,2-b]pyridazine derivative is one of the compounds set forth in Table

1.
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or a pharmaceutically-acceptable salt thereof or a
sol vate thereof. In still further aspects of the
WO pws6d1on, the im dazo[l, 2-b] pyri dazi ne deri vBECT/I82008043402
one of the conmpounds set forth in Table 1.1n a further
embodi nent of the invention Phere are provided novel
i m dazo[ |, 2- b] pyridazine conpounds corresponding to
Fdn atiirthef vinbpdrmentapf(thd Jventica there are provided novel imidazo[1,2-
r i cal I I her
b]pyr{aﬁa maceut i ca 0#acc tab e salt thereof or a solvate

ENE GPMPOYNSS & OR3 andR5 are the same as that
set fqagthe abgwe; Rd, R7 Rs, R9 and Rioare

se ted from ydr qgen, '%5d? alNkyl
gloxy‘o G - B) Brplx k?x\y_ OR
y C6) al koxy, aftl R 1 's
) al kyl . l,lz amy ther enbodi nenRsof e n there
afe provi ded rovel ini dazo[ |, 2- bgpyri daZione Rsonpounds
corresponding to the formula: R3 Fornula (VI1) or a
Fomlwderaceutl cal | y-accept abl e sal t prmu]édm)or a solvate
ne as that
o &F 2RI Rrertabe B iehgtra B Balnaent | y
wher&gl ected from hydrogen, (O’ Ce) al kyl ,halo, (G -
&al koxy CI - C6) al koxe{j - C6) al koxy, hydr oxy(C i
)PazIRo aﬂtfthﬁsa;mqa% aQsetlfwlbﬁIam@nbodu ment of the

I
RERLErR, WA R R g gt e

(Cs- C@)m{ymefalce (Opdihakbxy0(Cl-Og)alkoxg(C -Ofalkbey,cydrexypr ovi ded
t hods of treating and/or
(Ci- C6)alkoxy, and

Ry is hydrogen or (C;-Cs )alkyl.

In another embodiment of the invention there are provided novel imidazo[1,2-

b]pyridazine compounds corresponding to the formula:

(CHZ)m R7
Ris N~
N
X \\ Re
Ry N
Rs Rio Re
Formula (VII)

or a pharmaceutically-acceptable salt thereof or a solvate thereof,
wherein

R;, Ry and Rz are the same as that set forth above;

R7, Rs, Rg and R; o are independently selected from hydrogen, (C;-Cg)alkyl, halo, (C;-

Ce)alkoxy, (Ci-Ce)alkoxy(C;-Ce)alkoxy, hydroxy(Ci-Ce)alkoxy; and

mis1or?2.

In one embodiment of the invention, the imidazo[1,2-b]pyridazine derivative is one of

the compounds set forth in Tables 2 and 3.

In another embodiment of the invention there are provided methods of treating and/or

preventing parasite infestation in animals, comprising administering to an animal in need of
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preventing parasite infestation in animals, conprising
adm nistering to an animal in need ofsuch treatnent an
wetdososdive anount of one or nore PCT/US2004/043402
i m dazo[ |, 2- b] pyri dazi ne derivative(s) of formnulae
(rv), (V)5o0r (V). Phar maceufi cal conposi tions
contai ning a novel conpound descri bed herein and a
such tighamen ap effectivd ymeowd ef babpemexcingdase] 1.2sb lwmiidazins derivative(s) of

met hods_ . of aring the conpounds descri bed herein
fomu%ﬁeér\g)ig)’ioﬁ I(’Eﬁed as further aspects of the invention.

DR A B B PESPddi Ehs@ontiting AVEME] ddhpbuad [degs®ed herein and a

i nvention provides methods of treating parasite
pharmanéieistly aceptablaeicipbn ashradlasimettiedneisreparing the fempoynsds

) nts of the imdazoll, 2-b [i I ounds of
descn?%ﬁﬁgplg@éﬁﬂtspﬁ%ﬁ%q%gﬁ%ﬁgerﬁégﬁx%gﬁzlé ﬁr,gk%tn% gﬁ?ol | owi ng

terns are used as defined bel ow unl ess ot herw se

indicated. In this specification "optional

subst i t ut SETAIEED DRSCRIBRFISNN OF¥ 1o INKENRON e

sybsti tuted wi.t h one ,or r g : :

2R pressf v o BaFa, meBiofls PE ST e R RAC BEtet BR in animals
througallil dd@inishingad kestive Babaats Wi thelialidaintl, 0 kyridazimgdoopppnds of the

koxy, cycl oal koxy, aryl oxy, hal oal koxy, hal oaryl oxy,
preseiianeefionoal kyl oxy, heterocyclyl, heterocyclyl oxy,

h e}\§ ﬁs%ﬁ%%e\{y%xg{l{k 3@?0"2% ﬁ%@%ﬁaﬁi%eﬁ%sfd@ﬁ%d bflow unless otherwise

heterocyc am no, dial kl am no,
indicadédy| am no, acyl, al kenyl acyl, arylacyl, acylam no,

IR R TS T
substig{téc} Elgl't}xfoﬁg B m glrﬁ]&k fsoR¥ed f3m:Res 90 %Y eloalkyl, alkyleycloalkyl,

am nosu al kyl car bonyl™am no,
halo, cyembpaitrieyhal aalkyh hhmaryichalegyelcaditykdnresar BBy .ayclpslkoxy, aryloxy,

ryl car bonyl ami no, heterocyclyl car am.n :
haloaﬁ@%g&@%ﬂ%gy%%ygmahalo% @ﬁﬁ\érquggrgg?éh%?yc%ﬂ%}% ’hetggocyclylammo,
heterd IS RMERAN] Sh ¥RF S IS 1By 188m BloK Xk YlanBhK i Skl abdiny, larylamino, acyl,
alkyl'am no, di al kyam no or hal oal kyl, denotes straight
alkenylagylnarylacil anylasdnaialkydgutipnyloxy galkeasicaghonyb gpyjpxycarbonyl,

iR AUSERIER 058, PSS A B
dialk IR ssIsy1 askyaéarbalyiathinol cylydlopyarbonylamino,

cycloalkenylcarbonylamino, arylcarbonylamino, heterocyclylcarbonylamino,

heteroarylcarbonylamino.

Alkyl used either alone, or in compound words such as alkoxy, alkylsulfanyl,
alkylamino, dialkyamino or haloalkyl, denotes straight chain or branched Ci.¢ alkyl, e.g.
methyl, ethyl, propyl, isopropyl or the different butyl, pentyl, and hexyl isomers.

Aryl used either alone, or in compound words such as arylalkyl or aryloxy or
arylalkoxy, denotes a mono- or poly- carbocyclic aromatic ring system, e.g., phenyl or napthyl.
All free positions in the aryl ring can be optionally substituted.

Heteroaryl represents cyclic aromatic groups of 5 or 6 atoms or bicyclic groups of 11 to 12
atoms having 1, 2, or 3 heteroatoms independently selected from O, S, or N. Such
heteroatoms(s) interrupt a carbocyclic ring structure and have a sufficient number of
delocalized pi electrons to provide aromatic character, provided that the rings do not contain

adjacent oxygen and/or sulfur atoms. For 6-membered heteroaryl rings, carbon atoms can be
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aryl al koxy, denotes a nono- or poly- carbocyclic

aromatic ring system e.g., phenyl or napthyl. AUfree
w@osoe@ans in the aryl ring can be optional |y PCT/US2004/043402

substituted. Heteroaryl represents cyclic aromatic

groups of 5 or 6 atons or bi@yclic groups of 11 to 12

atons having 1, 2, or 3 heteroatons independently

optlon%ﬁ 68 Biutbd. ONN1RegiSisorfErdNire SuBtembRitET, @3t AP YSdyl, 3-pyridyl and 4-
errug6T a carboc clic rlng structure and have a
m

Pynd}élJfoYPl@a o]l BEBRIDF gged)}@q dyb|nyepigiylipyrazinyl and
pyridapr ! g?]rt aimn fosr e% hCe ﬁf};l ?fnﬁs 'nqa%:ln% PQ{ bd Qﬁld'ﬂaﬂg%l?s%tuted.

acen or Su at'ons

Typlc§1 JRERdeRd Heeiredradngls dre @S, thﬁhjd@pyﬁbl@l‘[&hma@lyl isothiazolyl,
tionally substituted, All regioisoners ar

1m1damj;f gmgzghyb@p Jéoygazo lyb. I{,s}l]( qegwsongerm,qe, c&y‘[engﬂate&e g., 2-thienyl and 3-

thien a’¥11¢ i BE %ﬁ) dcaﬁQ// ?Fe"gﬁzg)gfug y(% ﬁﬁ% %;%%/Hrl?%%y@ﬁ the heteroaryl

group 5n§ﬁﬁ@@‘6(ﬁ1@ agl, quinalyy iphithaigsinyk guinarolatybteneaiur oyl benzoth1eny1 and
optionally substituted. Typical 5-nenbered heteroaryl
indolyli ngs are furyl, thi enyI pyrrolyl, thiazolyl,

' S{i‘s gf& ¥l MO SRZ I delpaté@w'ta/ho ?rfé%ﬂe‘ﬁ&f( ?ié}‘e:\ébly 5108
ol soners ar ontenpl ated, e. ien
membgred; Hihg oy barb&i etpaisi Exgnuplgsintinde cwlb]yermfle cjocéﬁlmc.yl lpélgmyl and

ring systerrs derived fromthe heteroaryl groups named
naphthyloye, qui nol yl, pht hal azi nyl , qui nazolinyl,

a%%%é%éa&{ ‘?ﬂ)@enotg§ NERLD I RMYhri o B RSl Qb Ydembetad, l@%ﬂéﬁblyCS’ to8

bocycl yl " “denotes a to 10 nenbered
membprat engbbg/caﬁnngaors torimserhstbro etomes siEh 63 PkYgENaniagen or sulfur, which

es .include c nty
may e SRR “hE b ay Lot Rienorseies BERY ol Bl Myotdiny
morpAdlin tgjp B e Riny D bEfBINAsY parBallphyilrogstaesdetiienyl, granyl, pyrrolyl,
confai ning one to three hetero atons such as oxygen,
thiazohylt oxﬁgehl oxazinylf thiazinyhi Ryridiay a5d ageminyk t ut ed and/ or

P IEhIRPen EPRL P Sn lmRlE bt Slatpgmon o,
for eXt@i?]lPWyFlclﬁ*kémlm&db?G@H &t}eﬁoﬁe:ntﬁ{\?;ylclo}femyla nydlohq:%zylr dIhy:Iterm
iazo 0xazo oxazj n i.az ridi
cycloglFgn Enotes Be 6K Pooire IRES VaRBHD b YT R S peefopentyloxy
andc{t/élgi?e ¥sl,emof 3 to 10 carbon atons, for exarrpl e
opropyl, cycl obutyl, cyclopentyl cycl ohexyl,

chmaﬁmy] derbtes an ‘Bnmu@%ﬂﬂoh% avpplreapeyclicrangsystsm of 3 to 10
Cafbogégﬁ@f; llnredg;tte%oa% L ALR%Ygqn atom such as

The term halo, either alone or in compound words such as haloalkyl, denotes fluorine,

chlorine, bromine or iodine. Further, when used in compound words such as haloalkyl, the
alkyl may be partially halogenated or fully substituted with halogen atoms which may be the
same or different. Examples of haloalkyl include -CH,CH,F, -CF,CF3 and -CH,CHFCL.

Alkoxy denotes an alkyl group linked to the rest of the molecule via an oxygen atom,
for example methoxy, ethoxy, propoxy, isopropoxy, and the different butyloxy, pentyloxy and
hexyloxy isomers.

Aryloxy denotes an aryl group linked to the rest of the molecule via an oxygen atom,
for example phenoxy. Aryloxyalkyl denotes aryloxy substitution on alkyl. Alkyloxyaryl

denotes alkoxy substitution on aryl.



10

15

20

25

30

and cycl ohexyl oxy. Cycl oal kenyl denotes an unsat urat ed
nmono- or poly-carbocyclic ring systemof 3 to 10

we a0bo6ed ;77 such as cycl opent enyl and cycl ohexenReT/US1064/043402
term hal o, either alone or in conmpound words such as
hal oal kyl, denotes fluorine, 8hlorine, bromine or
i odi ne. Further, when used in conpound words such as

had QadIkorly, dehbres ﬁykéﬂbsﬁﬁmdﬁ%milk@b} grotip ddg anat@dx pend 2-
ful 'y substituted mnth hal ogen atons whi ch nay be the

lﬂwnﬁaﬁmxbr di fferent. npl es of hal oal kyl include

Cﬁzlfa arp%:: (}aﬂ%r?@gzlr es{i:lt 11%'#&&’8{? t el‘éﬁ‘éfe%ﬁlaaﬂa a sulfur atom,

for e)&mtﬂ@ﬂleﬁinHfaﬁ}Qfetmﬁmﬁér@d pbpyixyl fansd, Heopyop yisul iy, and the different
pr opoxy, he different, butyl oxy, pentyl oxy and

bUtylﬁéf@}lVbi@mV]%]ﬁ%Wéandﬁh?’DéW tog¥hisPB&San aryl group 1inked
i g%ﬁnp%feefcﬁ 94 arBbure M5 ﬂgox %t}ng of bfuffly 8¥ 86p@liRiNdefiBicd herein that

_ enoxy es ary oXy
is reqaitbé td dllet/iaGHerBdla:le lpyalrasnélmmb@maraydamjﬁmmf exh phkasitys, and/or to

supstitution on ary, koxy denot es
reduce iheByRRRTS BHsUGH parﬁﬂawew%r Stgm agirgal, b@?i‘i%}%lb&ﬁhe development
of paﬁ@ﬁﬂﬂé@tﬂﬁﬁ% of bkl %ﬁ% rﬁﬁlw}ﬁ)‘?@Qf £5pRd. tlis HBURSIs readily

to the rest o ecul e 'via a sul fur atom
deterfoiedébyantptreativet d]‘}de'ﬁﬂdﬁbal‘ﬂ)f lthe mdwﬂesmuhﬁmwbqth before and after

con BB S AN i ARO RHUL ST, A0 LB AL oy

conta'cﬁﬁ’érﬁ‘h%}es %ﬂrfa&"sf RELEY, eor%ﬂﬁﬁﬂ& with! the tB@paimi or®h in vivo
quantity of a compound identified herel n that is

admlmeu{atmnea:f thocampoami aceording tedhe mvgatiers ian eigaittregrsoyn igsynonymous

with 6]:5@&@?]0683?%@ %g{l{’ﬂ% Imtglﬁﬁp 'anglﬁzg h)g da edug gm%%ﬁt tﬂéi'ﬂpe%{s or

amelioPiésNyimphtdifis @iﬁl\’@ pa@dsitp afifestidreor 1ﬁf£€a&1@hlb®'ﬂhe ’ﬁre&’téd animal.
on an ani nal , ole or in part, This anmpunt is

This lra@;@moyn@étabp mdelm disyerpraed Rneneet Qﬁhr@@t gl in thegrt, eige bY
obselgﬁ{#gq?dte%]p sqgté'fln?(%fl gﬁfdlé&g opﬂé}%%og %@'ﬁ%&t{eﬁ Afink ? as well as

Fes W e conpoun irectly an
by obsélﬁﬁﬂg&&tdeseptlﬁg @latlvb}chaﬁgésantplamgltanﬁmblaﬂsaftes sucﬂlatmﬁnent Whether

folia animals with the conpound. For a
the compRUARIst FRRlic8 ! BP0 OF € efeyﬁpgﬁﬁ@agrg%ﬂa?%cﬁtvs VYl the pérdsite count s
redudeld VAR b Hst 2BRli&HDE 6F 24 RiAIPANN, bF af YARMMIRMSing from 5% to about
100%. Alternatively, the reduction in parasite count ranges from about 10% to about 95%,
relative to the parasite count in an equivalent untreated sample. Accordingly, a
“therapeutically effective” amount of an imidazo[1,2-bJpyridazine compound of the present
invention may be considered as the amount sufficient to lower parasite numbers in an animal
or prevent parasite infestation in an animal.

Compounds of this invention can exist as one or more stereoisomers. The various
stereoisomers include enantiomers, diastereomers and geometric isomers. Those skilled in the
art will appreciate that one stereoisomer may be more active than the other and how to separate
the stereoisomers. Accordingly, the present invention comprises mixtures, individual
stereoisomers, and optically active mixtures of the compounds described herein.

Certain compounds of present invention form pharmaceutically acceptable acid
addition salts. By way of non-limiting example they can form salts with hydrochloric,

hydrobromic, sulfuric, phosphoric, acetic, benzoic, citric, malonic, salicylic, malic, fumaric,
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ose skiFred

: Inthe art will appreciate that one
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conpounds described herein, Certain conpounds of )

referrpd eghaalemiaﬂ\‘/mivatgsﬁ’. Sodvatphel the cemppunds| of the preperd pReention are also

. ci.d addition salts. B of _nons.lin ti .

il EEgeral it Ty AL eRBRp e, MR ot i water
sul furic, phosphoric, acetic, benzoic, citric,

mal onic, salicylic, malic, fumaric, oxaljc, succini.c,
t dlihean¢tbod afdhis nvegtion dralede the sise BRAOT aagpipsiration of an above-

spartic | ' . i
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O B ohonte oot of A0 dechied oe BB s oot
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. suita l'ute aqueous base sol ution such as
seriofl écohemiopreblam iNaiGhestiostad siinmlcsuch@n awine, amepnhersesm gattle, goats,

di , :
dogs,fq%@ arlilqg]rpggl &r: %%ggg? I’xgﬁaa{nﬁ,eth%ag%oeug S vrngmQSI Eiés%{ibéc{ % ematodes

causes widespread and often times serious infection in various species of animals. The most

common genera of nematodes infecting the animals referred to above are Haemonchus,
Trichostrongylus, Ostertagia, Nematodirus, Cooperia, Ascaris, Bunostomum,
Oesophagostomum, Chabertia, Trichuris, Strongylus, Trichonema, Dictyocaulus, Capillaria,
Heterakis, Toxocara, Ascaridia, Oxyuris, Ancylostoma, Uncinaria, Toxascaris and Parascaris.
Certain of these, such as Nematodirus, Cooperia and Oesophagostomum attack primarily the
intestinal tract while others, such as Haemonchus and Ostertagia, are more prevalent in the
stomach while still others such as Dictyocaulus are found in the lungs. Still other parasites may

be located in other tissues and organs of the body such as the heart and blood vessels,
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“ Dilepididae ‘ Dipylidium

« Taeniidae Taenia, Echinococcus

Nematoda Strongyloididae Stongyloides

“ Strongylidae Strongylus,
Oesophagostomum

“ Syngamidae Syngamus

“ Trichostrongylidae Trichostrongylus,
Cooperia, Ostertagia,
Haemonchus
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importance in agriculture. The inventive compounds are active against other plant pests such as
the southern army worm and Mexican bean beetle larvae.

It will be understood by those of ordinary skill that the methods and compounds of the
present invention are useful in treating not only those diseases specifically mentioned but also
those which are known to be within the helminthiasis class.

The inventive compounds may be administered orally in a unit dosage form such as a
capsule, bolus or tablet, or as a liquid drench where used as an anthelmintic in mammals. The
drench is normally a solution, suspension or dispersion of the active ingredient usually in water
together with a suspending agent such as bentonite and a wetting agent or like excipient.
Generally, the drenches also contain an antifoaming agent. Drench formulations generally
contains from about 0.001 to 0.5% by weight of the active compound. Preferred drench
formulations may contain from 0.01 to 0.1% by weight. The capsules and boluses comprise the

active ingredient admixed with a carrier vehicle such as starch, talc, magnesium stearate, or di-

calcium phosphate.
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admiristered izastagekieedstyffdbistrtimatelyhisnsrsed 1A e fepdeiis edrdsea top

s SR TR g5 PR B 8P cpinay
fed seifetatdl gloglydreatiRly, thetintiparasiibeompounds of our invention may” be
administered to animals parenterally, for example, by intraruminal, intramuscular,
intratracheal, or subcutaneous injection in which event the active ingredient is dissolved or
dispersed in a liquid carrier vehicle. For parenteral administration, the active m aterial is
suitably admixed with an acceptable vehicle, preferably of the vegetable oil variety such as
peanut oil, cotton seed oil and the like. Other parenteral vehicles such as organic preparations
using solketal, glycerol formal, and aqueous parenteral formulations are also used. The
selected inventive compound is dissolved or suspended in the parenteral formulation for
administration; such formulations generally contain from 0.005 to 5% by weight of the active
compound.

Although the antiparasitic agent of this invention finds its primary use 1n the treatment
and/or prevention of helminthiasis, they are also useful in the prevention and treatment of
diseases caused by other parasites, for example, arthropod parasites such as ticks, lice, fleas,
mites and other biting insects in domesticated animals and poultry. It is also effective in
treatment of parasitic diseases that occur in other animals including humans. The optimum
amount to be employed for best results will, of course, depend upon the particualar compound
employed, the species of animal to be treated and the type and severity of parasitic infection or
infestation. Generally, good results are obtained with the compounds of the present invention
by the oral administration of from about 0.001 to 10 mg per kg of animal body weight, such
total dose being given at one time or in divided doses over a relatively short period of time
such as 1-5 days. With the disclosed compounds of the invention, excellent coxatrol of such
parasites is obtained in animals by administering from about 0.025 to 0.5 mg per kg of body

weight in a single dose. Repeat treatments are given as required to combat re-imfections and are
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Such supplements are added to the animal feed in an amount to give the finished feed
the concentration of active compound desired for the treatment and control of parasitic
diseases. Although the desired concentration of active compound will vary depending upon the
factors previously mentioned as well as upon the particular inventive derivative employed, the
compound described in this invention is usually fed at concentrations of between 0.00001 to
0.002% in the feed in order to achieve the desired antiparasitic result. The compounds of this
invention are also useful in combating agricultural pests that inflict darmage upon crops while
they are growing or while in storage. The compound is applied using known techniques as
sprays, dusts, emulsions and the like, to the growing or stored crops to effect protection from

such agricultural pests.
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Thus, by way of non-limiting example, reaction of a 3-amino-6-chloropyridazine derivative of
Formula 8 with an alkali metal salt of an appropriate alcohol or phenol affords compounds of
Formula 9 wherein R; is (C;-Cg)alkoxy,
(Cs-Cio)eycloalkoxy, (Cs-Cio)cycloalkyl(C;-Cg)alkoxy, (optionally substituted) aryloxy,
(optionally substituted)aryl(C;-Cy )alkoxy, (C;-Cg)alkoxy
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the active conmpound or conpounds are intinatel . )
(C1-(i)elsexs eBrominatipn afdetonenpi the gensraldiqrmaha 10 wherpidiais optionally

rpi er is_eant aon h willqn re W th e
subst et 5 ok B Y sfSuhotPsytlobmyt R g R3S el B LEC Qi affrds
the cSr@dspbiidih® o2rtbMBk&tond UeHvati Al of FoAmGRI ML Reabtdn éfaBE o-bromoketone
admnistration is one that is, or may be, an

derivatingredFemtulat 1 with thevimmalopyradazore. of Soimulks| Seindbaprseinee of s base
such SRR PHGTBBR BT & (orBeBE o1 orgr i (e o gf for-Contiony,
(C3-$@gy§%§1ﬁ§§9 (@‘PF%')bﬁkﬁllé’m Ak gdgiéi'bﬁﬂly §upestuRd) a/loxy,

ml” or for "addition to the d either direct]y
(optignallzisulstituied)prvl Eh rilisexe, (6 1-Go)rlkexy (CoiCendkeayy, 8néRs 1s hydrogen
Typi.ca arrliers or dil t [ l e for such
or (Cb'%g?h't SeErampley 4 %féq@aﬁ%f:@pdi stillers' dried

griaiafstheCpbct E Be inGéritiodSa iktod fheprepatingid enpodsd d08rmula (I)
ground oyster shells, wheat shorts, ol asses sol ubl

whereioh 16 65 eakox B0 Rk lFm) (GEaloysBP R G Goakoxy,
o A BEARAS, SR b T RELCIFMNETE B o

Ce )alkaky, abd Ro)is shhlogers (sslected & ngbiontl, khlor@bdi iodo Yy thvolvek tremagment of
or tunbling. Conpasjtions_ cantaining fromabout 0.005 .
the cqFpOHS GOTRTENOTSPTEHE (eYiieyen Rortp BYfpe wih the sppropriate N-

halosR&%ihinfidd &by th\%ﬁr&&g{u%s @? Iéfgﬁg b RMXER TiERE Tetrahedron, 1968, 24,

suppl enent s; ich are directly to the ani nal,
239-246r(RaFB1f CHmrdhmifified &ORORotkers)/@¥blofigghic Ghemisizy., 2000, 65,

' C unds. Su suppj enents are added to the
6572%&%%&?@?"%@%&& al{%ofog % he finished feed the
C ORI TASth@NfoR frrépatihy & coRPB@UNGF It fiulLOwhereid REis

treatment and control of parasitic diseases. Although
(Cr-Glrbkaie(G-edmimueloeleR st Cork oryelealkyld Codrapsdkina. (aptionally y

ORI 7 G LA ER SRR Co iy,

and ReIPtRreduvdlVes tfatpal odiidesekifedidgtonpoind 6FBavimubn(l) Svherein Rs

) usual ly fed at concentrations o f between 0,00001 to

is a hglogerptsplented font bromq, shigreieriofe) withcarigus penifedisingdhe procedures
D e r s ; - ._ _

o ARSI CAMIONAENEL 3R e of

the USSR |(Ergl. Tranmige 198824, 9p883Ini Heugh, Journal of Heterocyclic Chemistry,

1983, 20, 1003-1005. See, Example 11, below.

Another method for preparing a compound of Formula (I) wherein R; is
(C1-Ce)alkoxy, (C;-Cip)cycloalkoxy, (C;-Cip)cycloalkyl(C;-Ce)alkoxy, (optionally
substituted)aryloxy, (optionally substituted)aryl(C;-Cs )alkoxy, (C;-Ce)alkoxy
(C1-Cs )alkoxy, and Rs is dialkylaminomethyl group involves treatment of the corresponding
compound of Formula (I) wherein Rs is hydrogen with a dialkylamine and formaldehyde using
the procedure of Barlin and co-workers, Australian Journal of Chemistry, 1992, 45, 731-749
and 1997, 50, 779-785. See Example 12, below.
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they are growing or while in storage. The conpound is

appl i ed using known techni ques as sprays, dusts,
weewwsssans and the |ike, to the growi ng or stoPETUSI00HE43402

to effect protection from such agricultural pests.In

some aspects of the inventiodl, the conpounds of the

i nvention can be nmade using techni ques apparent to

t setiadd fof Preparing & kérhporind dfm?enﬁmlh (B eedin Ry igiSi ng t he
met hods described in sone of the chemical litera

(Ci- Gs)?ﬂ@xé’nﬁ%schc\Yé]r‘i’aE‘@P%v(rCﬁQo)éY%@arlkﬁg(Eiegt)é komélryloxy, aryl(C1-Ce
)alkog%gﬁ}b-gfégazlgoﬂ -C %b%gbdé P V?/lg @‘Pﬁ)&h&ﬁ%l ggﬁggte or (optionally

substiﬂﬁteﬂ}llheterﬂaﬁyh gﬁ)u'p iveitdsareatient al e cepremohdlfng edmbyuﬁd‘lﬁf Formula (T)
follomnn% arative exanpl es, which shoul d nat qF
whereip Rt BEAORER selepied ﬂ?@l Er@we chpra erdodn) sty (optionally

s SR TERI S SRS GHI i e nd

palladippecaeiyst tising ttH[Eqsecalu'résl of Gueiffieh& carworkbist foetsalalf Organic

Chemmg}, gfe)ab %50%%7@?@ ' ;V%ggp Z%ld d]ao 2 f59FSO<EdBJ | Saee(lgx)ample 13, below.
( GAeb@d Sfy&hﬁ‘élslg %F}haﬁ%f fﬂe% el Jfﬁohﬁhra%\)zﬁérléﬁ)ﬂp is (C;-

(optionally substituted)arylo y (optionally
Cs)alksdbéﬁsr@m)oe/dl)oaﬁiy’l (@tionaBy F‘dishbbt%d)wwm(om@@)aﬂy RaheyifuBid)haderoaryl,

(opidg Rl S BRI T TR FeneriB S mrmis S5 EEPHRTE 8 as
chlor%ﬁ’i’&&zfn@ dSRPaIRs & FERHIES b r%tl% Wlt'ﬁ?a gf&ﬁﬂﬂéﬁine%n%}lves of

11 Schenel Thus, by way of non-limting exanple,
Formnkpadtindhe presancd ofiarbase-sticlks hé sdapy bicdeonate td effoxdatcinymunds of

Formléﬂo Clgﬁ\gﬁicﬁ Prep}hgp.' ?ﬁgctglfl ﬁh&%@ﬁa tgeag%ntg 81}% ?rggrnia% reea gents or

organdl&fifh RedBents s Chdwih SéHemeyn:
Rs
Ri /N‘N’<§__R
- 4
R;:E%/J\“
Rs

O
Organometallic
12 )

reagent

I% aas I&‘R“

Schem
e2
See also Example 14, below.

Compounds of Formula (T) wherein R, is amino, (C;-Cs)alkylamino,
(C1-Cg)dialkylamino, (optionally substituted)arylamino can be prepared from compounds of
Formula 12 by reaction with ammonia or with the appropriate alkylamine, dialkylamine or
(optionally substituted)arylamine as shown in
Scheme 3:
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(C3-Ci o)cycl oal koxy, (C3-GC o)cycloal kyl (C -C6)al koxy,
(optionally substituted) aryloxy, (optionally

waawsedior ed) aryl (C i -C6 )al koxy, (G -C6) al kpRy/(£2004/033402
) al koxy. Brom nation of ket s of the general Fornula
10 wherein R4 is optionally substituted aryl or
optionally substitut h tler.oar yl and R5 is hydrogen
or (G -06)al kyl af fﬁgghﬁ ocorrespondi ng
a- bronoket one deri vagiimif sdsitmed)ibmnsl 1. Reaction of

t he a- bronoket ofie derivative of Formula 11 wi t hR¢ he
am nop§i ' of Fornula 9 in the pri® s f a
Raf
N

r ©N
base such_as |soth bt+earborate—aPfor ds Qnphun
For mul rein R is (G -C 6)al 2
(C3-G o)cydl oal koxy, (C3-G o)cycloal kyl (G g-C6) al koxy,
(optional l y®substituted) aryl oxy, (optionally
substituted}aryl (G -C6)al koxy, (C -Ce)al ko®y (C -C
)al koxy, and R5 i s hydrogen or (G -C)al kyl. See
Exanples 1, 3, 4, 5, 6 an®°®Md|ow In another aspect
' ion, a nethod for preparing a conpound of
See, %arlﬁré}?és’we;f wherein R is (G
- @rapdaxiy of E3rriiila Poytekan Rk and Re ((@8ther ojayelpadl dfyhe same fused
. (G -Co6)al koxy, (optionally substituted)aryl oxy, .
ring, e@pwwﬁfapr 56%{&9@1@:% AROERASIO) PP AT QrRRC &)Pw t5 optionally substituted
can b% grf?p%%ﬂak@é%a(ggbn of &%.Iﬁc{ulﬁﬂ%(é{f F&%ﬁ with &cliebQSBhoketones as
elfecte rom brono, oro or 1odo), 1nvolves

exemblifiad bR e mbpdrorcefthes@opuiind @ f Examplentd afd For nul a (1)
wherein RS is hydrogen w

th the appraopriate . .
NeBode of ninhcats cbarmy of e OBt g SlegBpwherein Ry s (Cr-
' %Ek% L Shbditutd Dby MEh ANcophiSRaly SbstitddDAFR(C:-
Cé)alﬁggﬁ@%grl’%o a?)i? @eﬁ%@e@ coﬂv\g)o})ker s,y_JoarlnaI? §ﬁ( 1
Ce)alkyl6ulGaryl, geGhmity sommenc2Hn, 3-86inoebaidoRpyadizae derivatives of
See, Exanpl es 9, .and 10, bel ow. Another method for
Fomﬂfae%%ﬁﬁ‘r? nénéghﬁr&ﬁﬁd of Formula 1 wherein Ri is
(G -Ce)al koxy, (C3-G o)cycl oal koxy, (C3-Ci o)cycloal kyl
(G -0C6)al koxy, (optionally sulstig,uted)aryl OXYR,
(Qptionally substit uhgd) aryIR{( - ) al kRXy, N_
N AR NCe) al KBRS (G g8 Vi Koy, 1ankt B i o
ment_of the c ondi nd
Ry erelie R5 is a Fal ogen Nsel ected frontrofo, chloro
ORsi 0do) with cuprouBs cyani de using the pr&esedures of
}orgova, Abol i n, Roit man, Karanysheva and Iﬁ)aschenko,
ournal of Organic em stry of the USSR ( Ehgl .
Transl), 1988, 24, 179-183caemkl@ugh, Journal of

Het erocyclic Chem stry, 1983, 20, 1003-1005. Seg, i
Thus Bseagtjsineof w13 -amménprchloropyridazine derivative of Formula 8 with an alkali metal

salt of a thiol affords a compound of Formula 9, wherein R; is

(C1-Ce)alkylsulfanyl, arylsulfanyl, aryl(C;-Ce)alkylsulfanyl, which is reacted with a
a-bromoketone derivative of Formula 11 in the presence of a base such as sodium bicarbonate
to afford a compound of Formula (I) wherein R; is (C;-Ce)alkylsulfanyl, arylsulfanyl, aryl(C;-
Ce)alkylsulfanyl. See Example 18, below.

Routes of Administration
As used herein, "administer" or "administration" refers to the delivery of a compound,

salt or prodrug of the present invention or of a pharmaceutical composition containing a
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Anot her nethod for preparing a conpound of Formula (1)
wherein R is (G -06)al koxy, (C3-G 0)cycl oal koxy,
w@ aBs@sayrycl oal kyl (G - C6) al koxy, (optionally PCT/US2004/043402
substituted)aryl oxy, (optionally substituted)aryl (C i
-C6 )al koxy, (C -Calkoxy (& -C )alkoxy, and R5 is
di al kyl am nonet hyl group invol ves treatnent of the
compndesdiondirediug oMb inderdfon e vt an(sh) foMaes RirPos8Df inBating or
hydrogen with a dial kyl am ne and formal dehyde usi ng
preverBgsr Resedig ey i3 B#AE co- wor kers, Australian

Jour b SE L : . 73%0 749 .1997. 50 :
L2568 ly O35 50 A4 B i
transtnueosgdautremodculorsibtitadops, Witedreddul IRy, iirrafidcal, direct intraventricular,
. -Co6)al koxy (C3-Ci0)cyc|oalko§3, (C3-Cio)cyc|oalky|§0
intray 8] 1;339(\91%&1&,( w;rg;@%torga&, fgtranas ,@m}lagr R@;@qu]@g The preferred routes
ob and R5 is an (optionally
°fa‘§“§§%s?‘%‘?ﬂ?é‘ﬁ)g}%%‘? %%Jreh%g%t i onal |y substitut ed)
heA#tematiy¢ly gmewpey aivthises ther @atpmand ir04 1dcherather than systemic

correspondi conpound of Formula (]) wherein R5 is a, .
manteyy geﬁan(tgla CRIERF TR BIAY B ,oréfml_eﬁlly Bplipd eRsmultion thad is applied
directI9RS tRNAFEISHRS: !b?fliﬁﬁgﬁ(ﬁf ¥ tHQE&H‘)ﬁurﬁCdif\izcﬂil irflo infect%d tissue. In

(Optionally substitut'ed)heteroaryl boronic acid, a base
eithenpabepa pustdinedi relerssabahylationsiaghe tubad. pr ocedur es  of
GQuejffier.& ca-workers, Journal, of Organic,_ . .
CrEis PR ITBON 5 hE 68 R0 RR AT e HooF el plmaceutically
acceptfie sABD '11519\?6 f@CoEiN aMRbErobAateRRbANAcYELD Q%p@%i_tion, can be carried

synthesis of many of the conpounds of Formula
out ihayedfthRpcoepted @modes oGudnainisyrhtion @3agents)foysdroag kipilar utilities. The

konal.ly. substituted)aryl optional | y. . :
routet BE bRk EPE I WS ML r e Ry Bkt Ths pspre compounds
are glvefy dldsy in grRdelicbdMn eAYHR BED ghiz6dcIn? Mk ¥lil; semi-solid, lyophilized
chl oropyridazi ne derivatives of Formula 8 by reaction .
powdgr1q liquist darascetosne syeh pyfor eyamples taplsisasnpositorias, pile soft elastic

: u sQdi I.C e T .
ond 1L BARGE e lou e, R B ol e QB U "8 RRBICof etk o wnit o
multivddshgeofoyms cnittbdd for sintpda génirsstatioh ofl preclse gosdgds. 'R genipdsitions

..; .0r.Qrganol i t.hi reagents. as .shown {n Schene 2: rv-*
will 1§§Iug? ? ch&‘f?élﬂpnalf r&1au‘ma%eu’tgcal carrier or exc}plent ang a compound of the

invention as the active agent, and, in addition, may include other medicinal agents,

pharmaceutical agents, carriers, adjuvants, etc.

Composition/Formulation

Pharmaceutical compositions of the present invention may be manufactured by
processes well known in the art, e.g., using a variety of well-known mixing, dissolving,
granulating, dragee-making, levigating, emulsifying, encapsulating, entrapping or lyophilizing
processes. The compositions may be formulated in conjunction with one or more
physiologically acceptable carriers comprising excipients and auxiliaries which facilitate
processing of the active compounds into preparations which can be used pharmaceutically.
Proper formulation is dependent upon the route of administration chosen.

For injection, including, without limitation, intravenous, intramusclular and
subcutaneous injection, the compounds of the invention may be formulated in aqueous
solutions, preferably in physiologically compatible buffers known to those of ordinary skill, as

well as other excipients or other materials known to those of ordinary skill. For transmucosal
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e 2 See al so Exanpl e 14, bel ow. Conpounds of Fornul a
(I') wherein R is amno, (G -C6)al kylam no, (C
wo a@pasalkyl am no, (optionally substituted)aryPErURzm04/043402
can be prepared from conpounds of Formula 12 by
reaction with anmonia or witlf the appropriate
al kyl am ne, dial kylamne or (optionally
admiristiasivnf penetiyras ypreopriede tosthe homier tmbeSedrmpated atdimed in the

di al k [
formutiod, Sick Bty 21F MO CHEDURYE R AR (D Schere 3
%%r ofaX & RinRstrhBon, AR S @ﬂ@@%%f&ﬁuﬁ%ﬂrﬂﬁ @n@olﬁ\i‘ﬁg rigd dttive

R 6 toget her rray part of the sanme fused
compoumig w1t}w}bluuy@dutlgalbfr achgtteblg cylz;ierscwelhkmwm incthgart. Such carriers

n- ar omat JChI.SO naII d b
enablp g sBAURS GEH PUS R T OROHBH ARGl B rp &G Hasees.
capsul¥s! quGdC bs, @r@s%k&t élﬁﬁ‘fes %lﬁmmuhﬁdnﬁdnimoh&&trated solutions

preparation of the conpound of Exanple 16 and 17,

and smapem fof dl@;imghe thesdritkingygtenpf 2 paficab We& fogdilution in the feed

PN U I ER P ——

use catbsthhdaiseeh) A6alld dxlpiénkadptivhslly frmiihg the emntaig iixture, and
commence from 3-am no-6-chl orgtg yri dazi ne derivatives

procesging-he muikargoheranHewa fiehaddingsetersuitapls apelariqsiy gesned to obtain
tabld&%?&llaké)@(é)? ﬁ&ﬁ%@g?@éﬁtf%ﬁg%ﬁmﬁgﬁzﬁlﬁs dRhi¥ahiNE iRfluding

lactose, sucrose, mannitol, or sorbitol, cellulose preparations such as, for example, maize
starch, wheat starch, rice starch and potato starch and other materials such as gelatin, gum
tragacanth, methyl cellulose, hydroxypropylmethylcellulose, sodium carboxymethylcellulose,
and/or polyvinylpyrrolidone (PVP). If desired, disintegrating agents may be added, such as
cross-linked polyvinyl pyrrolidone, agar, or alginic acid. A salt such as sodium alginate may
also be used. ‘

Dragee cores are provided with suitable coatings. For this purpose, concentrated sugar
solutions may be used which may optionally contain gum arabic, talc, polyvinyl pyrrolidone,
carbopol gel, polyethylene glycol, and/or titanium dioxide, lacquer solutions, and suitable
organic solvents or solvent mixtures. Dyestuffs or pigments may be added to the tablets or
dragee coatings for identification or to characterize different combinations of active compound
doses.

Pharmaceutical compositions that can be used orally include push-fit capsules made of
gelatin, as well as soft, sealed capsules made of gelatin and a plasticizer, such as glycerol or
sorbitol. The push-fit capsules can contain the active ingredients in admixture with a filler
such as lactose, a binder such as starch, and/or a lubricant such as talc or magnesium stearate
and, optionally, stabilizers. In soft capsules, the active compounds may be dissolved or
suspended in suitable liquids, such as fatty oils, liquid paraffin, or liquid polyethylene glycols.
Stabilizers may be added in these formulations, also.

For administration by inhalation, the compounds of the present invention can
conveniently be delivered in the form of an aerosol spray using a pressurized pack or a

nebulizer and a suitable propellant, e.g., without limitation, dichlorodifluoromethane,
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salt of a thiol affords a conpound of Fornmula 9,
wherein R is (G -06)al kyl sul fanyl, aryl sul fanyl,
w@reos0&i177 C6) al kyl sul fanyl, which is reacted wW€TU8§2004/043402
a- br omoket one derivative of Formula 11 in the presence
of a base such as sodi um bi édrbonate to afford a
conpound of Formula (1) wherein R is (G
tnchlor@ﬂl)rrabmt}@ue,fc’adymot@yaﬁpgmpﬂlan@m caglyopl c(m}ude In the case ofa

pressuRiRe A0t e GRS “HOSEO B B O L Py g © VP 18 eiver a

meterecﬁﬁrﬂblﬁhts bl andr@fteiagestoF, fobexAgpie V& atindor as§19%quer or
or prodrug of the present invention or of

msufmrmacemforrmalataﬂmpmlng epoweermixnofthe a@nm}msﬂr@d aguiteble
th| s | nventr on to an organismfor the
pOWdﬁﬂ?%% 6$I?q preventing a parasite

I mhesbapowiis |nﬁhy3dléd”ﬂ?é ﬁ)rmﬁlétefdffbi %Iéﬂ@faﬁﬁdrﬁfmstratlon e.g., by bolus
adm ni stration may _i ncl ude, 0 limtation, ora

injectioa®r apntinueps gdpsion. E@ﬁgﬁ{g@@@aﬂor injeption Ay rgpsented in unit dosage
form, %%b tha%ﬁggllég o) arll:}}lﬁl"flinrf Cetg lcl)l‘ﬂ51¥rers Fﬂ}seﬁrtl Q&gl?{)esa{ 1911151’ 1ﬁgliﬁde, without

rave ravenous,

limitatiod, rsageshiions) @alutiohNdi cimesiahs 1naﬂl‘yair aqQuiedus tvehiotag) @ard mdeontain
preferred rout es of adnrnrstratron are oral and
adjungi puchr assuspending esteahilizing [2)d/obHersrEips 2aeAthi Shasmageigical

comp&s%@fé%fjp%@nté’ra RffinidALibE Encﬁdﬁ%@l S¥otls %Hfuﬁoﬂ?%‘éfgvateg ©41uble form,

y preparation as Ve or topi ca
such apwith@d linditatioh a4 $adtn of thatactiee amdduad. Alddit-iondlyy Buspbiméons of the
i nfected are

active oA IBFERe DIeERa it b PRt N pehidlge STAADe Lpop LG veticibs include

fatty cﬁﬁlsﬁéb?'ﬁ‘s desdIbAL éyﬁﬂleﬂ@ﬁtﬂﬁaci@@s@ers JhSas eﬁﬁﬂbl’k‘aﬁat drittH8Rcerides, or
he conpounds of the i'nvention, or théir

materplsaiunrh eelipdsoanies yAacc@ptlmbbteomlsp@smﬁ Irmyrcenfam snbstanpes that

1ncreaé%p1|e é%’foglb{ aff}ﬁs ha%ﬁrsg%r%%hgg? zgslcsgglﬁﬁaar )I&}grgétg}c/l celluleose sorbitol, or

dextradd OficphlAthdssPénsaGRhp alk® Eorit&in\su1gb18 ktabilidkrs and/or agents that
utilities. The routes of adm nistration can be any

increage o ludilityi 66 hespmmonndseioyllawi for the preparatiparniinjghly Loncentrated
solutlgr%n%wﬁga%w%fzfe g%fa\éfwe n%récﬂ%% ﬁf 'yg)erlﬁ ggwtdle&ef ?ngfof Eorfdfi¥ition with a

art ‘recogni

sultab%eymhiulé IeZgle,dstefiﬁ\Mbt@ﬁo gemrfrd:e watex] befssage. f or ms, such as
or exanple, tablets, sup 03|tor|es pills, soft -
e L& FOTBPHIYS ARl formulateddp rectal Cﬁmraeerlens (6 SpROSItorIes or

retentﬁ!d%ﬂ@rﬂgé Qr@iﬁg ? @&{\%ﬁﬁbﬁ% srgﬂpotsﬁ&glﬁagrr% subl‘l‘ ad'Bddoa Bufter or other

dsa s Sult for dm ni stration
glyceridespr eci se dosages. The conpositions

In addition to the formulations described previously, the compounds may also be
formulated as depot preparations. Such long acting formulations may be administered by
implantation (for example, subcutaneously or intramuscularly) or by intramuscular or
subcutaneous injection. A compound of this invention may be formulated for this route of
administration with suitable polymeric or hydrophobic materials (for instance, in an emulsion
with a pharmacologically acceptable oil), with ion exchange resins, or as a sparingly soluble
derivative such as, without limitation, a sparingly soluble salt.

Other delivery systems for relatively hydrophobic pharmaceutical compounds may be

employed. Liposomes and emulsions are well-known examples of delivery vehicles or carriers
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will include a conventional pharmaceutical carrier or
exci pi ent and a conpound of the invention as the
wa@easwesiagent, and, in addition, nmay include OPGEIS2004/043402
nmedi ci nal agents, pharnaceutical agents, carriers,
adj uvants, etc. Conposition/Zornul ati on Phar maceuti cal
conpositions of the present invention may be
for hymoptoded dagd Byadpitioacsgesic velvbntk smhresidimethglsatfoxide ngy,be used, if
using a variety of well-known m xing, dissolving,
needegk anul at i ng, dragee-nmaking, |evigating, enulsifying,
en i Ag, 0¥ o1; A [
THACHBHEY, (5o EbERRBhA QU Jhink e S Ric TR RS Ry g, such
as sef@ilPer@icabRmeatfibassifablidyhydrbplyobic pelpiats| contasming erestherapeutic agent.

conpri sing excipients and auxili.aries which facilitate .
Vi o P T DS P KAy B st
. C .
in the Wit Chust B ﬁfeléé%éegapt&ﬂ@g ﬁg{q}e&)gl?(ﬂg% ¥n LR Mi D Atk A kd1eMke the

'S "depen on ero m ni stration chosen
comploands fof & ¢éw seekd upctoudient00 dayshBepending omtheorhemical nature and the

i ntravenous,_ intranuscl ul ar  and. subc 1eQUS .
biologigakstatibty of bty %maf&)Oa’fld=t%ﬁg“ﬁ(’Hglesﬁ%ﬁﬁ?ﬁ%?WﬁWB@gws may be
qrul ated in aqueous solutions, preferably in
ysi ol ogically conpatible buffers known to those of

orRtianangeutikillchmpasitions usefis hotelreslsewey gpaprise snlidnrigel phase

.material.s kngwn t.o those of. ordi nar kild .. F i
carm Ty S iR G STHIPLEESER S B ttaRF G Inplyia il afegiop fimited o
calcili €aftRhiite Sdaldi@mBBofHa i irdshs a3t gartlSeAchdl, édMRlose derivatives, gelatin,
formul ation. Such penetrants are generally known in
and polyaners suchrspobyediylengralyrodt r ati on, the conpounds can be
formul ated by conbi ning the active conpounds with
pharmaceutically acceptable carriers well-known in the
art. Such carriers enabl ExtAMPE®SouUunds of the
invention to be fornmulated as tablets, pills

| obhenigBewingrexgaples serpdQupryide fugherpppregiation af fhe inyention but are
- R8s ' 1 .opconcentrat ed
not nggﬁﬁ? i‘c'ag S agr;[é &%&cﬁi@sﬁéﬁg% %ﬁo%g{?Fg?ﬁ%gaﬁlr?nt he dri nki ng
wat er of a patient, prem xes for dilution in the feed

Y A s
b]pyl?fazﬂﬁqeo@)!oﬂﬂd 93)sol id excipient, optionally grinding
e resul ti

ng m’xture, and processing the mxture of

granul es, after~add e, Su le auxiliaries if
desired, to obtain tgﬁi/%o c 2 ores. Useful
excipients are, in partS<Curldr, f ers ch as sugars,

i ncl udi ng o—

em lg
P

a) 6-Propoxypyridazin-3-amine was prepared by the procedure of Barlin et al,
European Journal of Medicinal Chemistry, 1996, 31, 651-662.

b) 2-Bromo-1-[4-(2-methoxyethoxy)phenyl]ethanone was prepared by the
procedure of Ostermayer, Zimmermann and Fuhrer, UK Patent Application GB 2 065 645 A.

c) A stirred mixture of 6-propoxypyridazin-3-amine (4.50g, 29.4mmol), 2-bromo-
1-[4-(2-methoxyethoxy)phenyl]ethanone (8.03g, 29.4mmol) and ethanol (280mL) was heated
under reflux for 2.5 hours. The mixture was cooled and sodium bicarbonate (2.50g, 30mmol)
added. The mixture was stirred at room temperature for 15 hours, heated under reflux for 1
hour, then cooled and evaporated. The residue was extracted with chloroform (150mL) and the

extract washed with saturated, aqueous, sodium chloride solution (50mL), dried (MgSO4) and
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| act ose, sucrose, mannitol, or sorbitol, cellulose
preparati ons such as, for exanple, maize starch, wheat
W@ @soba17Ti ce starch and potato starch and ot hBE€T/US2004/043402
materials such as gelatin, gumtragacanth, nethyl
cel | ul ose, hydroxypropyl net cel l ul ose, sodi um
car boxynet hyl cel | ul ose, and/or pol yvi nyl pyrrolidone
evapC(rW@) The Ifesidee;Wa@pluriﬂfbdsb}nﬂwgrcammwgoggpm en sitiya pel. Blidied with 1-2%

metntii e GERacth o o Gl el ien R Gl e SR s loprsine

charcB8l 1H$1%§hy1 [XIRYSTUEOK QBrcd gl Md @&@st‘ﬁ’llfzﬁh@r&'ﬁ%ﬁﬁbdy%lohexane gave
coatings. For this purpose,” concentrated sugar

Compoindti3dAS5gril "/b)easqmlajgmd:n oystaiyMap 82 FR8d0) | Idmm::u (COH) 5 1.06,

T TF ot Aot Rl T ar B €744 uin ARegi Rt 2 a gl 27,

J=6.6%) yﬁl 698, 4,356\38] 11D} 60,01 920 RSO Vﬁ% 3. 8@r1é159hy¢.@h, s, 1H. Mass
m xt ures. Dyestuffs or pigments may be added fo’the

spectiuaib (APCSIH)rn/dB28)8d-Hod00%)ys for identification or to
characterize different conbinations of active conpound
doses. Pharnmaceutical conpositions that can be used

Exanﬁ.’ﬂéﬂzL PrepRatibgl 6 282 SEihoxS{RRHY8S- Plﬁgghﬁfda!@lag—b]f)ynﬁﬁme

as soft, seal ed capSul es” ma gelatin and a

(Comppmfi?%l zer, such as glycerol or sorbitol. The
push-fit capsul es~can contain the active ingredients
in adm xture w filler such as | actose, a binder

such as st arch, or m\l ulri capt_such talc or
magnesi um st earate anfl; opt iN\ynal St gé-ialsi zers. In
soft capsul es, the acty RPOUy may be dissol ved

or suspended in suitabl@ |iduids, such as fatty oils,
| iagjui d 6pRheafyTpyridazin-3kamy mbdvqsq»hrgpatddyd}eme poicgdude f Grundmann,

Stabi i z S ded in these fornul ations, al so.
Chemﬁ&? Barielie ’slt9qgt$€ﬁ g?s i nhal ati on, the conpounds of the
pnﬁs enta §if¥einhix@he ©28- ;qeﬁyl%wgzim %11?@{2‘6\’)&1&? dz-bﬂan{ch? (4-

formof an aerosol spray uSing a pressurized p or a
ethOXVﬂdmwl)szan@ﬁd%ﬁrsgbl anglisitianpt dpeill)aves, heated upden rt:ﬂmu for 5 hours. The

mixtu it SHRF 1oL YRS PR GPPIR) Pk st was imed

and hetitéin@iepttukabl 3a6@Ee! thaR Bodled. CRAOSRCHRNtANIER. folnfed Vg ﬁltered off
e of a pressuri zed aerosol, the dosage unit may

nd a3l s Bl bUR G EhecRIaTofe glden wer B fapesh cotonwool

and e\aan%i"attéd tofcg ord ?gfc’np??lqlg tﬁlr%fi%glee alreﬁ W Ssg?ﬁ aﬁ%}%&cggh) 5 1.43, t,
3H; 4f1<3[ qr,tmtmt dopHay. mzrvgssa nPAMEIR8218.06, &, A& 10 FPEN M ai’dpectrum

(APCLH) mfe L8 (M+H 100%).

Example 3: Preparation of 2-[4-(2-Methoxyethoxy)phenyl]-6-
cyclopropylmethoxyimidazo[1,2-b]pyridazine (Compound 75) and 2-[4-(2-
Hydroxyethoxy)phenyl]-6-cyclopropylmethoxyimidazo[ 1,2-b]pyridazine (Compound 76)

P oy /\
TR >
N
D\/ N N /_\
\ OH
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30

powder base such as |actose or starch. The conpounds
may al so be fornulated for parenteral adm nistration,

We 2@5/06d41y7 bol us i njection or continuous i nfusiPET/US2004/043402
Fornmul ati ons for injection n%y be presented in unit
dosage form e.g., in anpoul®s or in multi-dose
containers. Useful conpositions include, wthout

| iaYi t atSadiym §1R5egkwenaided & ustinndeyslopenylmebanoli(he). After the

ot GRSy PO PSP gL vt s

eateag@ M@ in BHMEPEB|SUrE Q@dselﬁ@ﬂﬁ)ﬁﬁghé&%&nﬁ@’ fopaBR) ntl“ﬁé ad>oled reaction
adm ni stration include aqueous solutions of a

mixtwge wab dduted mith watethandsextragted siith dbioefoami(3wd Oml )y ante coafbmed

, f th
extralfd trepetiaiot TS TRy F biapRid L apBFRRASKID, OF e
cyclog?d}iyﬁh&ho%yhamlmtdrﬂﬁ@mlleneg)v élingh @ S(GDTl8le.277a%. 38, m, 2H; 0.52-

I'§ such "as sesanme oil, synthetic fatty acid esters
0.66, s ds1 8et R§ mol Kt €8,ak @H; idglbyessrs, dBs 7. 78r ABet.éfl-al s

h I
S o BB S SRS Rl ABEH R HIRRCE LR i, 1o
and 2515&%9%015[@(2-nﬁ%&g&ﬁo@ﬂhdﬂﬁl}%&hﬂ&i@}(ﬂﬁhhg | 1rﬁ1<iabl)uh eth@nol (10mL)
sorbito or dextran tionally, the sus en3|on

was heated uodenraflwx &uidthosre &sxdalyn|hb/@@ggn eabonRte ¥Was added
ase t hessol f
and SRR IENERRE ldier nebhE TP HRURS Bad & %%aé"é’& A residue
was étrtheted &tifh\dlofofoting 1 80hi Y gnd the remlaoe mashremywinle satnrapﬁdv\d@reous
_formfor constjtution with a sui%able veh 37{?[? fed b
sodigy ehiprde sqSYSAOH-) e MESO S ardrEptied. Fie ésiisgidaurified by
flash m&@alt %? o‘kr]{l:i’ JioGau %tl a6lydih WaGRt12d e, COORAR t @RB10sMESRNAR afforded

posi es or tention enenms, using, e.qg.

Comp@md%t(rlonﬁg) s&mmsmt(@ﬂClb)a‘S@QZWhnaQIh 002=0. Bmtm,eZH,o} 07-1.32,
ot her gl In_addition to_the for tions
i, TR 5,50 P b Gt SIS B D S, A B 9Bk 2H; 7.65, d, TF

7.70 Tdo Eﬁwy abed 188 Qggepegg&ﬂétA%IQ?/Zz/z 3%%‘"(@14[}? NH3AHY 'P‘%cher elution

ations may m ni stered by inplantati‘on (for
affor@é@@@hﬁourﬁlumﬂlzmgﬁol}l;hyn ﬁr(CiDﬂlg)M%—Ol%; hy PHp©0.52y0.64, m, 2H;

ranuscul ar. or subcut aneous injection nm n
1151 A6, WYehEschombs 156 T b eeedbt HP0fridsmh R B o 0 11 6.88,
nyst [ t It a
2r; FETIEL 190, Gt SRR BBl S byt opbatin
phar macol ogi cal | y acceptable oil), with ion exchange
Exalrrll?l%|4n lsf’repgrratlgg 0?2 (9 %rI\Pgly}/en%igox%Lenyl)-6-cyclopropylmethoxyimidazo[1,2-

b]pyridazine (Compound 43)

A stirred mixture of 6-cyclopropylmethoxypyridazin-3-amine (110mg), 2-bromo-1-(3,4-
methylenedioxyphenyl]ethanone (162mg), sodium hydrogen carbonate (84mg, 1mmol) and
ethanol (Sml) was heated under reflux for 3 hours. Sodium hydrogen carbonate (56mg) was
added and the mixture was refluxed for a further 0.5 hour. The mixture was evaporated. The
residue was extracted with chloroform (50mL) and the extract washed with saturated, aqueous,
sodium chloride solution (50mL), dried (MgSOQ4) and evaporated. The residue was purified by
flash chromatography on silica gel. Elution with 1-3% methanol in dichloromethane afforded



derivative such as, without limtation, a sparingly

sol uble salt. Oher delivery systens for relatively
whyasopiobi ¢ pharmaceuti cal conmpounds nay be eP@I/O§md4/043402

Li posonmes and enul sions are wel | -known exanpl es of

delivery vehicles or carriergtor hydrophobic drags. In

addi tion, organic solvents such as di nethyl sul f oxi de

Comﬁiﬁyn(béﬁ umfhg) i fEneede@DEES 0i30naUB ym, 2HEL0.62MPIYRISH; 1.22-1.44,
dellvered usi ng a sust ai ned- r el ease system

m, IHuéH?’a@ 4500, 5e?Heabl.¢l, AHs piBeed 16 TsH, ﬁdlfﬁ,yﬂf-’r@;ﬂaéﬂb ¢.78,d, 1H;
790q9hphers containing the therapeutic agent. Various

sus ned-rel ease materials have been established and

are well known by those skilled |n the art.

Sust ai_ned-r el ease capsul es nay: ependi ng on their

Examplen: Paepanatianrf 1-Methyhdd2 thiendbfsyglepsonybnethorgmidazelds2-
RS- Dependi ng on the chem cal nature
Hmyggﬁﬁﬁ%gy (%bglc stability of the particular

conmpound, additional stabilizatign strategi es nmaybe
enpl oyed. Phar nac%\caro N\ ons/ eful herein
al so may conprise solid or

canlriers or
exci pi ents. Exanples of su ari ers exci pi ents

J ncl ud b t |
A st it e A RSO et i Bine S Saing (TS 8T B prosus -
th1en§9Ffo‘15§ﬁJ1V&fe (TeRLRedbh LaRSs NORY awsmﬁumzwmg) in ethanol (10mL)
yet hyl ene gl ycol s. EXAMPLES The followi ng eXanpl e

was kestedeindgr mibmf@l@ hwrs h&pdlmpmyémgan icarbopdte t(&fémghwmddodm and the

mlxtltfr%twaasrrgl;h?f tde qd ford nV e er % %%ggaﬁ&e Jnix] usrtﬁ,lgwléagtgy%%ho?%}ﬁcfl o?ﬁe resfec'iue was
extraEteB‘lvl(chHl@tbﬁﬁiW@Oﬁﬂ)} ﬁh@ fierextrhctGrahed Wit satuelatad Glgheodrs, sodium
yrlda2|ne d 63) a) 6- Propoxyp ri dazm 3

Com
Chlon OhEiof(s l& é&l\%ﬁ%}@dpmp@@tﬁde TEdre waspurified by flash
chrmgg{fglg@g{) é%ﬁ{cﬁ% Hru bl ih 19 mEheh Sh HenddRthais afforded

COmgmBrdcnm(woing) ( ZHnﬁthQQMIE‘p&mZBl’(E‘m”n]l a}namme 6‘6@51 2H 1.16-1.37,
repared by the procedure of Oste
i, 100 O B -0 A0 BT T S T 5, 536 GABL A 34, d, 1H 7.68, d

1H.

Example 6: Preparation of 2-(4-Ethoxyphenyl)-5-methyl-6-propoxyimidazo[1,2-b]pyridazine

(Compound 33)
N
DO
— O
XN

A stirred mixture of 6-cyclopropylmethoxypyridazin-3-amine (165mg, 1mmol), 2-bromo-1-
(4-ethoxyphenyl)ethanone (243mg, lmmol) and ethanol (10mL) was heated under reflux for 3
hours. Sodium hydrogen carbonate (84mg, 1mmol) was added and the refluxing was continued
for another 3 hours. The mixture was evaporated. The residue was extracted with chlorofofm
(50mL) and the extract washed with saturated, aqueous, sodium chloride solution (50mL), ‘
dried (MgSOy4) and evaporated. The residue was purified by flash chromatography on silica
gel. Elution with 1% methanol in dichloromethane afforded Compound 33 (140mg). 'Hn.m.r.
(CDCl3) 6 0.30-0.42, m, 2H; 0.60-0.74, m, 2H; 1.20-1.38, m, 1H; 1.40, t, 3H; 4.04, q, 2H; 4.14,
d, 2H; 6.70, d, 1H; 6.96, d, 2H; 7.74, d, 1H; 7.80, d, 2H; 7.88, s, 1H.
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c) A stirred mxture of 6-propoxypyridazin-3-am ne
(4.50g, 29.4mmvol), 2-bronol -]

wa-20@/06et7noxyet hoxy) phenyl ] et hanone (8. 03g, 29Pdmmuskgo4/043402
and et hanol (280rL)was heatedyqunder reflux for 2.5
hours. The m xture was cool ed and sodi um bi car bonat e
(2.50g, 30mvl ) added. The m xture was stirred at room
terrperature for 15 hours, heated under reflux for 1

k7: Phparagienbed [W‘Q’-Mé’tﬁ&@f OTgph&lrsﬂ] -5 85étHIe6 PRspoxyimidazo[1,2-

ex racted with chlorof orm and the extract

b]p)mbhm (Gomipownd THandd; (4G mrgxymmenwﬂérma@yl 6-
| ut ] d ted. Th
pm;og%,ga@gz%ggcgthwﬁg&ﬁ% #%%?2&38?22& on silica

gel. Elution W\h\b/l a—(i chl met hane
af forded a green/ /fs\%?\'l ety Wi t B—

decol ouri si ng char coadd ¢ her sol ution
(three tines) and recrystallization from cycl ohexane

gave Con'pound 63 (3. 959, 41% as pale green crystals.
M p. 82.5-840C_.1H g :

30 1. 75 1) 94/\2'F|

4.14-4.21, m 2H, 4.2
J=9. 3Hz, IH7OO ,

7Y, s Sddkm W opacidauind ARk propihdl @3R ARHbe sodium had

Preparation

dlssefvzd,[&clqlgr mlwlpm@wnﬁ BUEPITE ‘a'a% @ctdedzné]ﬂpfymmarf was
heaﬂeﬁ ?0 5%}’3‘8 %;ﬁ%ﬂ e)ssﬁg vg sgp\?fﬁg %ﬁé’[ rmn L Q'A‘ﬁln?}}%&led reaction

procedure o
mle&é wala diuted K4, wldr, anltl-ckPractedl vml&ﬂﬂdrbﬁ)dmr@xmmb) dfhe combined

cxai RHA SRS SO S0 SEREhBRaT 37 s

3 448 eg ﬁ{el ux for 5 hours. The m xture was
proﬁy% Pﬁ% |um hydrogen carbonate (92ng) added. The

m Xur e Acvalsrr@i mivtew odidembihai-6-gropmydenypyeddanm-3faming (95mg,

Th t t f d .
0.5 o et 2P R G ol 2R ag SUE TSPy B BPIRPE TRy e Cigmmo in
ctha®Bl @A) Helcdtuh@s reBsx firldigned $dveH %}d@@eﬁ eaPORite (48mg,
and evaporated to afford Conpound (79) as pal e

0. S@mpldwas oflded andiheymixtpre wapeflgyedifor augher2 hcs+rﬁ Thq mixture was

eva r@t@d ”Iéhe rF.%_]ldu g% &S%ag%etﬁr?\ﬁlrzrl]i ?@%%%6@ é:.ﬁil %ﬁfﬁac%shed with

satuz1&YqudonargeliRm3chlbri eépedlatiord(50mL), dried (MgSO,) and evaporated. The

of 2-[ 4- (2- Met hoxget hoxy) phenyl ] - 6-
residue was punﬁed by flash chromato graphy on silica gel. Elution with 1% methanol in
dichloromethane afforded Compound 77 (57mg). 'Hn.m.r. (CDCl) § 1.08, t, 3H; 1.83,
sextet, 2H; 2.22, s, 3H; 3.47, s, 3H; 3.72-3.80, m, 2H; 4.10-4.18, m, 2H; 4.27, t, 2H; 6.97,d,
2H; 7.50, s, 1H; 7.82, d, 2H; 7.85, s, 1H. Mass spectrum (APCI+) m/z 342 (M+H, 100%).
Further elution afforded Compound 78 (32mg). 'H n.m.r. (CDCl3) & 1.08, t, 3H; 1.86, sextet,
2H; 2.23, s, 3H; 2.45, broad s, 1H; 3.93-4.05, m, 2H; 4.05-4.17, m, 2H; 6.96, d, 2H; 7.55, s,

1H; 7.82,d, 2H; 7.89, s, IH. Mass spectrum (APCI+H) m/z 328 (M+).
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cycl opr opyl net hoxyi m dazo[ |, 2- b] pyri dazi ne ( Conpound
75) and 2-[4-(2-
woRasoseier hoxy) phenyl ] - 6- cycl opr opyl met hoxyi m PE®OF1002043402
b] pyri dazi ne (Conmpound 76) lyza) Sodium (127 ng) was
added to a stirred cycl opropyl methanol (5g). After the

S M MR VTN A T e L A——

b aﬁh@ oRp&ERIW§ vessel with magnetic stirring for
]pyrﬂ ?Iéﬁe gool ed§r eaction mxture was diluted with

vvater and extract ed. w t,\p cht'or of or m (3x50nmL). The
um sul fate) and

combi ned extr (
evaporated to affor @
cycl oproryl met hoxypyr i dazi f- 3 amhe ). IHn.mr.
(CDA 3) d 0.27-0.38, m 2H; 0.52- 066 r—2H,;
A stlnged]f&x@ur@ 8f 21[11 Ai—'ﬁ‘letlfox]y&hoféy Fﬁéilleyl]‘l 6AroPbRRRiBizoRB-b ] pylftazine

rréed
(1641113‘, Qﬁ@m@brlﬁpblomumMﬂct (&dTarg, 39 3nmanolh end dE6mgornd (Bwadl))was

et R e S BRI AL ELT 020, et suens

sodlurhe;ﬁéa@arorfaw soutfoaUdged @Q%B@Jﬁaﬁ& @f/é%ﬂ)%ﬁe& AMRIBAGR &&%{Bnﬁed by

| mmol ) was added and t m xture was refluxed f
radial ghvomeée grapioen silicarged. Ealim@mweth\ﬁa%%en%tbmméuredllchlﬁtmnethane afforded

compb 7 01 0 SRS SO SRR Y 0, o
1.75-X0Rrirde splsuony4 304, o 24 o(MpSEr), 2@1“11 38, 1, J=6.5Hz, 2H; 6.74,

evapor ated. The resi due Was purifred by f
d, J=9¢¥tze il 3 Madiy 8 Shizs PHi @élgialJ‘9EHZt iHn8\(&61¢1 J1=8:§%z 2H. Mass

specfr\%?xéq%@-ll—) 'f% %2%4C(f\f+§df@ﬁdagf grzijgfjsg?n‘[rjnouggt 75
.52, m 2H 1.07-1.32, m IH 3.25, s, 3H

3.68, m 2H 3.98-4.12, m 4H, 6.58, d, IH 6.90,
Examale %ﬁrepﬂﬁsm of 2-14H2-Methgxyethoxppphenylies-iaslo--propmsmidazo[ 1,2-
mz 340 (M+H, 100% . Further elution
b]pm(gﬁ}?geﬁ Ele%?né}orrpou d 76 (62ng). 1IHn.mr. (CDA3) d
0.24-0.38, m 2H, 0.52-0.64, m 2H 1.15-1.35 m IH,
2.25, broad s T~ 35, H, 4.00-4.15, m A4H
6.62, d, IH 6.88, dj 2H__ ;. 7.76, d, 2H
7.84, s, |H Mass spe (Al ny 26 (M+H) .
Exanpl e 4: Preparation of o—

A iy AP ORISR PP DR
1.00mmol)cNeipdagmgtimznide x32Hpug, d B0nm &) aadh”adfmmﬁ&'llé)(lzghL) was stirred at room
temper%fu?g ?Or;q-g BS\%’S.A}fhe mixture was filtered and the collected solid washed with cold,

Y

fresh acetonitrile to afforded Compound 96 (344mg, 76%) as an off-white solid. 'H n.m.r.
(CDCl3) 6 1.08, t, J=7.3Hz, 3H; 1.8-2.0, m, 2H; 3.47, s, 3H; 3.75-3.83, m, 2H; 4.15-4.23, m,
2H; 4.41, t, I=6.6Hz, 2H; 6.76, d, J=9.5Hz, 1H; 7.04, 4, J]=9.3Hz, 2H;, 7.80, d, J=9.9Hz, 1H;
8.04, d, J=8.7Hz, 2H. Mass spectrum (APCI+) m/z 454 (M+H, 100%).

Example 10: Preparation of 1-Bromo-2-[4-(2-methoxyethoxy)phenyl]-6-
cyclopropylmethoxyimidazo[1,2-bJpyridazine (Compound 88).

Do 8
O _No
\ \N
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nmet hyl enedi oxyphenyl j et hanone (162ng), sodi um hydrogen
carbonate (84ngy, I mvl) and ethanol (5nlL) was heated
waie@snediet | ux for 3 hours. Sodi um hydrogen carPOTEER04/043402

(56ng) was added and the m xture was refluxed for a
further 0.5 hour. The m xturd/ was evaporated. The
resi due was extracted with chloroform (501L) and the

A stif¥d maetirewsPhRId(2Whtthosihoxglphdnyljosiemilspropylictibxyimidazo[ 1,2-b]
chl oride solution (501), drijed §I\/QSC")

, drie and
pyridexiap (10 S . 12nmyeoly).N berueosheanipuide {3 laeg. 9yl 2mmaelp and chloroform (1mL)

was }%{eggﬁg?xg{eﬂﬁy YorA rﬁfnh{eg.aT}%%i lF% lrd\; i(seggg’égggﬂ%}%éhi%"oform, washed

n di chl oronet hane a

with §at@268d)aquddisBodium bi¢4LDEHa sadutfbn3 dried (MBSO andWyaporated to afford
0.62-0.72, m 2H 1.22-1. 44, r[h IH, 4.13, 'd, 2H 6.0,
Compoungi§8 (50mg) asse fapp: cogpugel safid. | H n.mur3eCDGls) § 0:3370.4% m,QH; 0.55-

0.68, 5bi2H 1785190, i3 905, 31, 386356200 08, 3057 $63h 2H U0, o, 21;

6.72,\d; ML 10, @268 715, anyi) 8.60,al eHopr opy ! met hoxyi mi dazo[ |, 2
- b] ‘pyri dazi ne (Conpound 44) A stirred m xture of

Mass gpeetrep{Oplnerrdd A iNEH.108%ni ne (165ny) and

2-brono-1-(2- thienyl)propan-I|-one

{TetrahedronLetters, 1981, 22, 4305-4308) (219ng) in

ExamgpleddoPrepaariby of\@§4iidMeathbxyetheiy)phbhylk3foyand 6poopoy-imidazo[1,2-
Sodj um_hydr ogen car bonate (84ng) was added and the
blpwﬁd%ﬂﬁr@omwiﬂ(ﬁxed for a further 2.5 hours. The
m xture was evaporated. Thecresi due was extracted wth

chl or of orm (5Oyapdt ext r aci—=washed wth

saturated, aqueous, spdi Sh !@;‘ gpol ution (50n),

dried (MgSCU) and evap The_Z&si Nue, was purified

by flash chromat ography on silica gel. Elgtion with 1%

.methanol . in dichl or onet hane af forded Conpound_ 44 e
Amvetwo%-t4-@4rlﬁth.%y¢tﬁ<z>&5@6§yﬁaa-&d2 opSXYRdezpf L, 2-bpyridazine

. | cyni 0. ' _dBmetBiifortahdide (2mL

(100358051, Ty B By T 95 gl o)
was hzatgd at 80° for22 Hoe8, Mdre Ce{CNEXGimg) wasadded epd tlat inovturotheated at 100°

for 2%@%5&{‘1@’&%&%@1@%935@44 o sRR0T HARAY {fD) M Raded and
the r@nIGME hiRiuEPYdabeRt A GBY webmh&sﬁh@@mﬁn% #6paEsion Whdlidkered and
2-brono-1- (4-ethoxyphenyl)ethanone (243ng, | mvl) and

the caltented 5plid wapher widls saterated dadwegey sadafm gicarbonaty sabilies, water (twice)
and a%sr%g{e?igyp%l%hggﬁ\%a%?%%gﬁ%g% é(?lf'd@fas }amgl)ch}l@ﬁatggrqgﬁeda&ldsilica gel.
Elution with 0-1% methanol in dichloromethane provided Compound 110 (50mg, 64%) as a
brilliant white solid. '"H n.m.r. (CDCl,) 6 1.06, t, J=7.4Hz, 3H; 1.76-1.96, m, 2H; 3.47, s, 3H;
3.74-3.82, m, 2H; 4.15-4.22, m, 2H; 4.37, t, ]=6.6Hz, 2H; 6.88, d, J=9.5Hz, 1H; 7.04, d,
J=8.8Hz, 2H; 7.82, d, J=9.5Hz, 1H; 8.09, d, J=8.7Hz, 2H. Mass spectrum (APCI+) m/z 353
(M+H, 100%). Further elution afforded recovered starting material (21mg, 21%).

Example 12: Preparation of 2-[4-(2-Methoxyethoxy)phenyl]-3-dimethylamino-methyl-6-
propoxyimidazo[1,2-b]pyridazine (Compound 98)

N
/\/O\EN;T\\
X \N; (3 A

O.—.
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for another 3 hours. The m xture was evaporated. The

resi due was extracted with chlorof orm (501L)and the
wezdiosacil7nashed with saturated, aqueous, sodi UPET/US2004/043402

chloride solution (501), dri ed (MySq 4) and

evaporated. The residue was P¥rified by flash

chromat ography on silica gel. Elution with 1% net hanol

A mixturdio€ B éf(@nnetthmyetmw)phdadﬂ @pmwwymlﬂ&o([ L2&ipyridakite (327mg,

SRR el oG i o
8. SH%%I) §nd7zg>et19 acﬂi I(Bmﬁ) %s héia.-ted%f' 12(_0'° it 22@10uszThf? m3Prdwas cooled and

S, e 7. Preparation of
concEntEatteC( thlb'eedmd»ey\msnhssp)vpﬂelmylhlproﬁemeaﬂt@/d:xtﬁwwd@mowwnh didate (10%)

hydrg‘g}%lgrmi % %W&f&%ﬁg Wrﬁdbaéﬂ#@t\wgrr aqueous sodium hydroxide

solutEU19(F2@%§' ik gt By sdsfhBvh CRiAigd Reict GRIBRERE bi&licAdn. The collected
Sodi um (40rrg) was added to stirred propanol (4g).

solidaFasevashpe tveigel it Weder aid slsietl wiidhe pump to provide Compound 98 (75mg) as a

beiBgii LA K GPS oL hodt 0 4 168 1175 LG ke oy Lo Subl: 347,

3H; ¥ 983642, Wi, DL, ARINSILE 45iald 5 nE, J18r4. 24N, 1-T%1L 00 €%6, d, 7=9.5Hz,

reacti on mxture was diluted w th water and extracted
1H; W03,rd, dt8.8Haf B { B3xb Gl 2HZ HEl; daBh idnk=d. 83, 28k Massspetrum

(iR, @%&3&@@@3-22?%?‘2?2% ne. B) A stirred
m xture of 5-nmethyl -6-propyl oxypyri dazi n-3-am ne

0.57
ExampRyighBripa o2t A a3 eheeseiosniheny & Srehsonks premyimidazol1 2

[Er@ nol (5nmL) was heated under reflux for
b]pygd%gur .O)ngogl um}iﬁydrogen carbonate (48ng, 0.57mmol)

was added and the m xture wa efl uxed for another 2
hours. The m xture was evaed. The residue was
extracted with chloroform (I501.) and the extract
washed with satdrat8o, e i um chl ori de
solution (50m), dried|( MJIROS gvdpor at ed. The

resi due was purified bYA 3% h c 3 aphy on silica
gel. Elution with 1% net hanol in dichl or ooet hane

2- [4{&&%&%&%@9@@1{&? e]t7 9 cgﬁ @g}o?g%ﬁnﬂd%r[l %(b%&)zm%é%o&ﬁg,

0. 22n’3mESB was&fisolved ith stirdfe #h ]ZI,B-,dlmcth&IryeﬂmnE'(Z StmIdknder an atmosphere
7. 50 IH,_ 7

of mtmsfg ﬁlwﬁmﬁl? 2 %gm%ﬂ%“mok) VHas aﬁ'ﬂ@gfﬁlowfgamer

tetra@&(ﬂﬁﬂ}ﬁﬂyl?ﬁés?hﬁﬁ?pmm (Z6haf3 AEDhutick b bolluin hidrb¥idd)18mg,

, sextet,
0.44mmol) in water (lmL) was added. The resultlng mixture was heated at 70° for 1 hour then

cooled and partitioned between dichloromethane and water. The aqueous layer was extracted
with dichloromethane and the combined organics dried and evaporated. The cream coloured
solid residue was radially chromatographed on silica gel. Elution with 0-3% methanol in
dichloromethane provided Compound 97 (74mg) as a white solid. 'H n.m.r. (CDCls) § 1.00, t,
J=7.3Hz, 3H; 1.74-1.86, m, 2H; 3.45, s, 3H; 3.75, t, J=4.3Hz, 2H; 4.13, t, ]I=4.3Hz, 2H; 4.18, ,
J=6.3Hz, 2H; 6.70, d, J=9.5Hz, 1H; 6.88, d, J=8.4Hz, 2H; 7.35-7.47, m, 3H; 7.57, d, ]=8.3Hz,
2H; 7.62, d, J=6.8Hz, 2H; 7.82, d, ]=9.3Hz, 1H. Mass spectrum (APCI+) m/z 404 (M+H,
100%).
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2H, 2.23, s, 3H, 2.45, broad s, IH 3.93-4.05, m 2H
4.05-4.17, m 2H, 6.96, d, 2H 7.55, s, IH 7.82, d,
WQRr)05M6E897 s, |H Mass spectrum (APCl +H) nf z 3P8I/US2004/043402
(Mr). Exanpl e 8: Preparation of 2-[4-(2-Met hoxyenpxy)
rhenyl ]-3-chl oro-6- rropoxyi# dazo[l,2- b]pyridazine
(Conpound 91) - A stirred m xture
Example-144 Pteparativh oiyé{vf*{@;Métbbve}reﬁio]xy)phenyl] -6-butylimidazo[1,2-b]pyridazine
6- propoxyi m dazo[ |, 2-b] pyridazine (164ng, 0.50mml ),
(CompogiRfl §¢dsucci ni mi de (67mg, 29.4muol) and chl orof orm

(3m) was heate r_meflux feesl.5 hours. The
m xture was cool e an S\ &) urat ed aqueous
sodi um bi car bonat e sol (MyS') and

evaporated. The residue was purified by

chrormtograh on silica gel. Elution with O-

A sohtipn gh 8t 4(Zrmfithanysthexpipheridl- énch@r%ﬂdae@%b}m'rmzme (304meg,

8085 AL A 18 Do

bronﬁde7(80nﬁnol)]@4éﬂbred2ﬂ'bm4 -Hr9mobutaﬂc—‘€ll]ﬂ7 g, Ietmrrbl)&&.d rhagnesmm turnings
2H, 6.74 , IH 7.04
(©. 27EH1 lmmsh) ang| a cpystal sﬁ&odnmn t@raéladr@mg %nbnzmdgwn Riogphere of

mtroé 'E gﬂ(gﬁﬁ%yT)phﬂg}ﬁlll%gg/oﬁgrl%] (@b roeRRT) BXAEPh & 58 mol) was
adde& aﬁ&ﬂ(e&esl\ihiﬂgmyﬁalrh ovag spired gt ihol: temgerature Dwmgjnt rSatleatefl, aqueous

ammgplzm‘{ allg%{ensg? 2 ns&%a‘%) ﬁﬁgﬁq? F%suitmé mlxt&re extracted with ether

(IOO@LQ rﬂfé@f%&rﬁ@ 39&0kAs \gas@lle@Wdhqﬁﬁie §01(1§?2 @d and )evapo(rjated The residue

N-1 0dosucci ni nm de
was radietlychtomategriphet onwescagel. rElmcbnaWﬁh b trmﬂ}wphmghlbl@methane

m.xt ur,e was Lii.er ed I C
proviged CATRLHLER (Bl o6 o pelch UG R hES 03t 1 58 351
1.32- %ﬁpﬁyﬁﬁ 9@4(13844455’%2147@%3, eg—f?%}&f iHV\MVes Sw B@z 31812 2H- 4.12-
422 3n422H 6592 396, 13, 38; 3364, 94mn zH 841015 14{ :Massrspecmm @AE@H) m/z 326
6Hz, 2H 6.76, d, J=9.5Hz, IH 7.04, d,

(M+I§J§b;(ﬁz 2H 7.80, d. J=9.9Hz, IH 8.04, d. J=8.7Hz,

2H. Mass spectrum (APCI +) mlz 454 (M+H, 100% . Exanple

10: Preparation of

ExamplsrlénBrezal{anmq of rétHiRdethomyeihoptibpnyll-¢-(V-methyl)
buty i loRRIARRY1 PO K A Rotdonfia Bhpy ! dazt me ((Compound

|
\/\/N\(Nl\ /\
0] o—
N \N

A suspension of 2-[4-(2-methoxyethoxy)phenyl]-6-chloroimidazo[1,2-b]pyridazine (94mg,
0.31mmol) in N-methyl butylamine (2.0mL) in a glass pressure vessel was heated at 160° for
6h. The reaction mixture was poured into ice water and a solid slowly appeared. The solid
was filtered off and air dried. The solid was radially chromatographed on silica. Elution with
1-5% methanol in dichloromethane provided Compound 72 (18mg) as a brown solid. 'H
n.m.r. (CDCl3) § 0.94, t, J=7.3Hz, 3H; 1.24-1.44, m, 2H; 1.44-1.64, m, 2H; 3.06, s, 3H; 3.40-
3.50, m, 2H; 3.48, s, 3H; 3.72-3.80, m, 2H; 4.12-4.20, m, 2H;6.68, d, J=9Hz, 1H; 6.98, d,
J=9Hz, 2H; 7.64, d, J=9Hz, 1H, 7.85, d, J=9Hz, 2H: 7.90, s, 1H.
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Br OA stirred m xture of
2-[ 4- (2- met hoxyet hoxy) phenyl ] -
W@2@gob@pt opyl met hoxyi m dazo[ |, 2-b] pyri dazi nePCHORL04/043402
0.12mmol ), N-bronosuccininmde (21ng, 0.12mml) and
chloroform (I nL) was heated ¥hder reflux for 10
m nutes. The m xture was diluted with chloroform
Exampkehisd 3wMethozzitSuprapexdy- 56 uitiguso-6bdj I Aribz e bertrofed flaorene (Compound
121)sol ution, dried (MySCzj)and evaporated to afford

Compound 88 (50ng) as a fawn coloured solid. 1Hn.mr.

(CbA 3) d 0.33 O 40, m 2H, 0.55- 0.68, m 2H,

1.15-1.20, m OO S,Nn3H; 0p6-3. 76, m 2H,

4.05-4.16, m 2H ; o H , d,

2H, 7.75, d, IH 8 OO d,\ KasN sgectxum (APCl +)

mz 418/ 421 (M+H, 100% . NIe 11: Preparation of

2-9)4- ( ZZ-Wsomg@mﬁwyyﬁtﬂedﬂay@roeammﬂmJ GCPrapoxss prapated by the

2- d 1 ' f
ooy B SRR CH B TR 565t fozs.
1 132)2 b] R)é[lﬂt@@ﬁilﬁﬁré o vy Qyp%ﬁﬂ'ﬂﬁh%rarﬁiﬁﬁ ém@ngmrﬂxﬁol) 2-
nmol ) and LyV— di et hyl f or mam n) wa

bromheﬁamdloav-%@dflwdr@@pmb&lm-l (Mr@le@@t\mgi Qj‘@)lmné)sm@&mml was

nd .t he heat at . 100 for u
heatcfiabiSalk Kont) £ R, Pt Ak Bbored ol chom RSt (S6me,
0.78rhrfBl))added: Tadaeisnae tak berrddes wbdrh Rgnperafuty for BeR ?@dncﬁéva@@rated The
for 30 minutes. The resulting suspension was filtered

residumpay prerastid veith elejorafornyandethe Bxtragt tiaskos witl saaratody agisgys, sodium

chlorRoitol EHIME G 3 BdrBhned € rectdll FBmlibd by flash
chroma&dgraphy on hﬂmmgéloﬁhamh@ﬁt}om% ethangleh dlcﬁﬂmbmemam hfﬁorded

0- 1% nmet hanol in dichl orpnet hanerg@ow ded Con;g{l1
Compaydd 21 §39mekas wwhite mhdarﬁ nyitt(ED) Y1024, - hkz, 3H L7, 94,

m, 2}%_%5’% 3) 41q3%|89,3s )3 é‘bg;t 1t 8I-2T’§_"_ﬁ}£]6 %63 i ;‘2’&91191 12%”6 7359, m, 28,

7.77,4, J=b=6H B HH; 7287, d6J-889H, 1H] 9.5Hz, IH 7.04, d,
J=8.8Hz, 2H, 7.82, d, J=9.5Hz, | H; 8.09, d, J=8.7Hz,
2H. Mass spectrum (APCl+) mz 353 (M+H, 100% . Further

Exanghyﬁvoﬁ P?J%%%@ﬁmaq@\«ﬁs&dmahﬁggwaﬂa%@(c&hpé&mgzs)

Preparation
2- [4 (2- Met hoxyet hoxy) phenyl | - 3-

- propoxyi m dazo[ |2 b}y itaginag

\\N

A stirred mixture of 6-propoxypyridazin-3-amine (145mg) and 2-bromo-1-indanone
(200mg) in ethanol (10mL) was heated under reflux for 3 hours. The mixture was cooled and
sodium bicarbonate (80mg) was added. The mixture was stirred refluxed for 1 hour and then
the ethanol was evaporated. The residue was extracted with chloroform and the extract washed
with saturated, aqueous, sodium chloride solution, dried (MgSQ4) and evaporated. The residue
was purified by flash chromatography on silica gel. Elution with 1-2% methanol in
dichloromethane afforded Compound 123 (30mg) as a white solid. 'H n.m.r. (CDCl3) 6 1.12, t,
3H; 1.87, sextet, 2H; 3.85, s, 2H; 4.30, t, 2H; 6.64, d, 1H; 7.30, d, 1H; 7.40, t, 1H; 7.53,d, 1H;
7.80-7.88, m, 2H.
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-A mxture of
2-[ 4- (2- menoxyet hoxy) phenyl ] - 6- propoxyi m dazo[ | , 2- b] py
WO p@ampsaie7 (327nmg, | mol ), paraf or nal dehyde (20B0myUS2004/043402
6. 65mmol ), aqueous di net hyl am ne (40% w' v, 1. O,
8.5mmol ) and acetic acid (3m§)‘ was heated at 120 for
22 hours. The m xture was cool ed and concentrated. The
Exampdé 1R ropesatitingd G [vie@-Mathohyshofyophenali¢-prpylactfed - imidazo[1,2-

ri.ce wth diilute (1099 hydrochloric acid. The
b]pyggﬁﬂptﬁ 8&5 were basified with agueous sodi um

hydr oxi de sol ut jeQ_AROUN~ (e T o8 Ruspensi on
chilled in ice and fillter '
sol i d was washed tw ceXxw N *\

. Tbe-col |l ected
nd drled at the

pu p%rrov' d?gajly]ggqctfe}z-;n ’l;gg pge%ar%ﬁ Y4 e?%r%ge(gge of Barlin and

Irelami ,&ls'tmga;??owﬁal rg'?bhe%zﬁ%» 1§87 %U 14?"5\177"ft 3. 3327 ghzZHzH

6 6)3 d2 Bramo'su—[zl (Z-H,ethEXQ@hmcy)phbnal]Sﬂhznonz Fyas praparedby the
proc?%gﬁpg ;Iz mﬂigéél%%mq%a%%d Elg%ér %B%}{%Ets }i}ﬁ%@é gv]B 2 065 645 A.

Pr gpar aji @hition of 6- propylsulfanylpyrldazm-B amine (169mg, 1mmol) and 2-
of £ - (2- Met hoxyet hoxy) phéeny ! 3- phenyl - 6- propoxyi m d
bromgy bl &meﬁ}o'ggyetjhg@y)ph@l { @mg lmmol) in ethanol 8/ 10mL) was
XY hen
nafed 67, SRR ARSI bl S B SBUb le mivore

was fefiukéd fog aifirtHer 2hd ITﬂiEtshﬁ&ﬂﬁbMﬁpér%te’ﬂfﬂn)l thestgania Residue was

at nos, here of nltro en. Phenyl boronic acid (30ng,
extragted; q;pfwt@y‘t was washed with water, dried (sodium

sulfa{eg Z.E{f?% ok % fiss Eg%{rvgg?néﬁﬁ%d %dfaldfﬁgg%fgﬁ%@aphﬁn sﬂlca gel.

Elutibh mltjm ZABz% raettachl i hmhroa&uémaﬁagafmrﬂédjﬁempamdf@aqsemgat H n.m.r.
r 1 hour then cool ed andeéoartltl oned betwe

(CD%b¢lﬁ)6?otnéTﬂ%éfTaﬁd75\an%rm ke Aepd BBy Pﬁyémméﬂ 3.75-3.82, m,
do d

2H; %?%g??g@ rfeg8 @ﬁ?gfﬁ@ 99%&% %I}ngagn@ggpgﬁred
solid residue was radially chromatographed on silica

el .. Eluti wi th 0-3% pet noI i n di chl oronet.hane , .
Exargp{g\}-%ig @3 AL ssay ce&ﬂ%s) 49 dgtewq}npéh%re%tlclqa activity of the

com&uﬁagoftggmﬁgﬁmg 1.00, t, J=7.3Hz, 3H 1.74-1.86, m
5, s, 3H 3.75, t, J=4.3Hz, 2H 4.13, t,

Haenamwh@i-ﬁqntQWS Ear11891d111 As]saﬁ NetnaTOX Hoconforiug, dade 9edpidnse (00/0510)

it oy gl e et
(IntetidtioNBTouBRE 6f PRBs S8, 10981 25, 489-4G0f MBriefly, in this assay nematode

eggs were applied to the surface of an agar matrix containing the test compound and then

allowed to develop through to the L3, infective stage (6 days)

The wells for each dilution of every compound (from highest to lowest concentration)
were inspected to determine the well number corresponding to the lowest concentration at which
development was inhibited in 99% of the nematode larvae present. As the well numbers
correspond to a two-fold serial dilution of each compound, a titre (dilution factor) is generated as
2™! \where n is the well number. By dividing the highest concentration tested by the titre an LDggy
value can be obtained, representing the concentration required to inhibit development in 99% of

the nematode larvae present.



1009% . Exanpl e 14: Preparation of
2-[ 4-(2- Met hoxyet hoxy) phenyl ] - 6-butyl i m dazo[ |, 2- b] pyr
w0 dasioed7{ Conrpound 82) y - A solution of PCT/US2004/043402

2- [ 4- (2- et hoxyet hoxy) phenyl k5 6- chl oroi m dazo[ |, 2- b] py

ri dazi ne (304ng, InnDI) in tetrahydrofuran (7nm) was

adde Wth stirrin i.on of. bytyl magnesi um

or ot BE comese upidiegis el ridtiscput st et ool e DMSO.
Twefv@@@ﬂ?il)/z anekisman WS‘O‘SBM‘&% R@fe frepated fr%hlnfﬁe Is‘aocﬁ Rluflon, each of

crystal of iodine in tetrahydrofuran (8nlL)) under an
whlchtwasshmmlhltcﬁ 15iwitlowetar. Aliquots (10pl) of each dilution were transferred to the

[1,3-ifo(d] henyl phos hnn)propane dlchloronlckel( )
bioasgsgy plgtesdo E’rﬁ?oﬁ‘}a wercenueiw rangs Qi {0240 ORMEL mi xt ur e

B TS5 e { B AR ELI G Y ECh s PR o

accofcﬁﬁw With ghenpresdamt enventicreart Eetet Ihéaselteﬁeﬂ n{id0@rim)s /mihe
organi c | ayer was washed with brine (80OnlL), dried and
evaporated. The residue was radially chromato graphed
on silica gel. Elution with 1-3% net hanol in
di chl or onet hane provi ded Conpound 82 (8ng) as a brown
solid. IHn.mr. (CDA 3) d 0.97, t, J=7.3Hz, 3H
1.32-1.52, m 2H, 1.64-1.84, m 2H 2.83, t, J=7.5Hz,
2H, 3.47, s, 3H 3.72-3.82, m 2H, 4.12- 4.22, m 2H
6.92-7.06, m 3H, 7.86-7.94, m 3H 8.10, s, IH Mass
spectrum (APCl +) mz 326 (MtH, 100% . Exanple 15:
Preparati on of 2-[ 4-(2- Met hoxyet hoxy) phenyl ]-6-(JV
-met hyl ) butyl am noi m dazo[ |, 2- b] pyri dazi ne ( Conpound
72) L - |/l A suspension of
2-[ 4- (2- met hoxyet hoxy) phenyl ] - 6- chl or oi m dazo[ |, 2-b] py
ridazine (94ng, 0.3 I mmol) in TV-nethyl butyl am ne
(2.0m.) in a glass pressure vessel was heated at 160
for 6h. The reaction m xture was poured into ice water
and a solid slowy appeared. The solid was filtered
off and air dried. The solid was radially
chromat ographed on silica. Elution with 1-5% et hano
i n dichl oronet hane provi ded Conmpound 72 (18ng) as a
brown solid. 1H



nmr. (CDA 3) d 0.94, t, J=7.3Hz, 3H 1.24-1.44, m

2H, 1.44-1.64, m 2H 3.06, s, 3H 3.40- 3.50, m 2H
w0.24@/0661773H, 3.72-3.80, m 2H 4.12-4.20, m PETAISB®H/043402

d, J=9Hz, IH 6.98, d, J=9H8, 2H, 7.64, d, J=9Hz, I H

7.85, d, J=9Hz, 2H: 7.90, s, IH Exan'pl e 16:

3- Met hoxy- 8- propoxy-EEﬁ- Ay gro- 6o 71t r{agarbenzofa
] fluorene (Conpound o
2- Br onp- 6- et hoxy- 3, 42 @miﬁ_(@mﬁsﬁ-qs 201518 W& G| o
prepared by the procedifesof |RastUrd|apd| Ardmackaham|< |~
Canadi an Journal of Chem stry, [ 1968, |4p, | 362b-9. |b), A
stirred m xture of 61propoxypyri dari p-B8 tam he| (120ng,
0. 78mmmol ), 2- olo|vn|—=lamnln|~|o|a|—=|n|o ||l
br ono- 6- et hoxy- 3, 4- ¢ hydoRaphthalShs| €55 |2 S| 52T oy
Z) - one( 200y, 0. 78mpE) S R 91 RNEB | WS MEMILISIRIG) T 5|9~
reflux for 0.5 hours; TR MXTUT¢ Wag— copgred|dm |~ |~ ||
sodi um bi carbonate (G6pg! 0O ¥V3mml added | Thel mixtlure
was stirred at roomtenperatiure for B days|and
evaporated. The resi due was extracted W th|chlorofarm
and the extract washed|with satufated, | agueops| sodiym o
chl oride solution, dried (VESq 4) and edaporated) Thg | %
resi due was purifi ed|&yTf HaShCCRIBEIDEE #B MY [BHDsH| iSgE | S | o
gel . Elution with 1-2% et hgnol {n|d|chgprpnet hane | g | &
af f orded Conmpound 121 (30ny)|as a White sofid. |1H
nmr. (CDA3) d 1.05, |t] J=f.4Hg, |3H | 1| 74-1.04| m
2H, 3.14, s, 4H 3.82,|s| BHf 4#.28| t,|JE6|8Hz| 2H
6.60, d, J=9.9Hz, IHl 6.¥816{89,|m PRH TF.¥7] d,
J=9.6Hz, IH 7.87, d| J=y.9Hz, |IH | Exanp| e| 1V:
3- Propoxy-5#-4, 4a, 101t fi aza- n:le1‘gk|2'§a- i npdene || =
(Conpound 123) A stifred/mxture|8l |8 A8l
of 6- propodypyri dazi n} 3{grshe (L43§3‘§ aidl =l ES ;*'é 2 2
2- br onp- | {i ndanone (200 %ﬁLLGL%g 6o @a_g Eifé AEE
heat eff & reflax fqreRehaliEs= s & X byel vasy 8| 55| & &
ool ed ajd fsodi ungbi fg’_bnﬁ‘ajéa,% 80og ya@ﬁdgaﬁ‘é'fﬁeg g8 8
xture/vvas stig r&d re”gfaﬂ‘ FDF‘:‘% %rgaﬂwﬁoggeg ggégé
Fet hanol S//eV po,_Eat ed 'TEE Fesi fgeTiERE ex [t Vs ~1R-
chl orofowa/nd the ekt fact waswejﬁﬁtﬁ%at ﬁat afﬂ,:;:"’ =<
aqueousy sogpum chlori de| sol pit of{{ dr}e (MBO O :“
evaporated. The residug Wwas purified/ by flash
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7.80-7.88, m 2H. Exanple 18: Preparation of
2-[ 4- (2- Met hoxyet hoxy) phenyl ] - 6- propyl sul f anyl -
WO modagaft , 2- b] pyri dazi ne (Conpound 65) a)
6- Propyl sul f anyl pyri dazi n- 34am ne was prepared by the
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procedure of Barlin and Ireland, Australian Journal of
Chem stry 1087 40 1491-7 b
2- Brono- |- [|4-( 2- et hoxyo%lg)x /) phenyl | eiginone was
& | SpRelared gy | hecpoopeie ol | SENet ftajerT | Zi mBnean v v 12
™ | RARUR TR e YR Eew*edtlo'/&@pgl@a't“ Jro(B|d QG‘S_ 645|A8] q)°A| |~
sollutli on |off &- propyl sul fanyl pyrr1dazi p- 8- amine (169ny,
ot Tand (2=
LBV - [|4-1(4- et hoxyet hoxy) phenyl | et hanone (2731,
NIl X |50 et hanoll (1Onl) was refl ux|ed 1o 3h| $odi um
l\‘hﬁi&&g&ﬁ: carhbonatle [(84ng, |mml) |was|then added and
YEe N tUre was refll uxed|for |[a|further |3h. [The|sol vent
was evaporatad|and|the|ofganic|residue|was |extrnacted
=M 1 hlchl oraof arm {The|chl or of or m extract was washed
<M thiwater, drijed (sodijum sulfate)|and|eyapornated. {The
‘é’r esii;i%feé/vas puni fii ed|{by radi al | chr omat ogaphy on
Sl Bx el .| Bl dtifon W {h|2{3% refbagok|ion == m e
m&@ﬁ@@@ﬁwwﬁwwﬂﬁmm@ﬂgs@mmw@@@ﬁgm
E g[)gl %)? 1.12, t, |J¥6Hz,| BH .La?%- (858 m| 2H|g| S| | §|©
=371643|22, |m| 2H| 3.27| $, |3H, |3]75-38.82| m |2H;
4. 154422, |[m| 2H| 6. 88- m T.8047./995, m |3H;
g8.06, 3, |IH |BExanplie|19: M g |assay [can | be
gsgd [t detenmme (e CUT VT gy [0 neg
conpounds of {the i nvent s | Contlor|t us
=| Lafgvacidak|Adsay: Nema] dose reg)onse
E, 00/ 0510) S&fl ect (en | ar t|i g det|amned
—{n|the as%n =§c@i%a§; =l == =|=
Sglnternati lﬁéél@]% £ g gag,ﬁ% || 5| &
S s e d e SEmwe Bl E E s
Do’l'gii | oY & s ) 4 =D REIR= 1R B
g1 5 b = 4'::—'
2|21 Rere 69T Sompalied T o1 B 0SdeN e @< Ay dh & | £ S
| Stolthe | L33 SiecdEve | ot 8ge OFﬁe“.’\:\é’ll.u:gor elach :r.’:r.’
£1~di Il ufi on |gf <eVery<g 3N st (To ™| gunest
<| ¢omncentr asi|tn) (wefe i ns 2r i ne |t hejwel |
o number |cotMespondi ng [t g ngent riat{fon | at
whiich devellopment ywas i 9% off tthe nenmatjode
+-at-vaepHegent SsH-her
anfieallestlan] fustfun] fasfias]festlantian] janflanilan] funilanilani junfiunfiun] janf{ani anijanflententinnyiusijan]fanflen
By
unflanl fasflasilastlan] fanfiandfantiantian] junifaniiccdfantianilantjan] janilantjun janffuniiun] junjlanfiuufjantian] anilan
=
= - =
5 . | & Eals | |8
3 ” o |5 SREEHE = ol
R EEREERRRERENE 5. 12255 _[B4EE
— = 3} A = Ol O =
2SS B T R R ESS D B E Bes BB E B RTEE 2 SREE
u)r-"»:::tv:—*---«Mooo-,:sggok—;‘c:;::,czco>~‘od)§>ﬁ>\§5maﬂ
2|22 g,_% S| 51518122 8| &1al 51212 6181 &2 8|8 &l 22|23 |=lD
SEEREEEEEEEREEEEEE EEEE R EREREE
0058"31—;5 HE% o) Q g|s|ole g..gho
<] E|'s & X s a3 g o %EEG = .2
= Sy 5l 83|88 g
& 2 3
SN SR N R R R RS E b R R R R R




correspond to a two-fold serial dilution of each
conpound, a titre (dilution factor) is generated as 2
wao0soesie7n i s the well nunber. By dividing thechugleso43402

concentration tested by thestitre an LD99 val ue can be
obt ai ned, representing the concentration required to
i nhi bit devel opnent in 99% of the nenatode | arvae
present . Th¢ donfpqundg duppl]i ed |ag id and vi scous
i qui ds wer e di|ssealeaeh|p 1 APVBO| T e serial 1A
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Table 2

16 propoxy H
17 benzyl oxy

H 3
H H

4- et hyl endi oxyphenyl
4-

wdadoawsdioxy H H 4- net hoxyphenyl
( 3- met hoxyphenyl ) sul f anyl
H >15.0 20 net hyl sul f anyl

nmet hoxyphenyl

H 125-126 0. 23

met hoxy 132-134 >15.0
H 182 319
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BoH 3, 4- met hyl enedi oxyphenyl
H H 4-chl orophenyl

nmet hyl sul f anyl net hyl
et hox y oo
met hoxy 128&1&)\0‘@5
met hoxy 143-144 >15!

H H phenyl
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61 1-pi peridyl

propyl sul f anyl
wol2@5446169 H H H 4- ( 2- net hoxyet hoxy) phenyl H 1BCT/0S2004/043402

1-pyrrolidinyl HH4-(2-nmeBkoxyet hoxy)phenyl H 3.25 71

r

p

H H 4- (2- et hoxyet hoxy) phenyl H 1.5 68
H H 3- net hoxy- 4- ( 2- met hoxyet hoxy) phenyl

4- (2- met hoxyet hoxy) phenyl H 0.688 72
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et hoxy) phenyl H 0.0391 76

noxy H H 4-(2-hydroxyet hoxy) phenyl H

Xy Me H 4-(2-nethoxyet hoxy) phenyl H

pDxy Me H 4-(2- hydroxyet hoxy) phenyl H

H H 4- et hoxyphenyl H 2.75 80 3-thienyl
xyet hoxy) phenyl H 0.688 81 propoxy H H
hoxy) phenyl brono 0.013782 butyl HH
hoxy) phenyl H 0.625 83 propoxy HH

- et hoxyet hoxy) phenyl nethyl 0.375 84

2- met hoxyet hoxy) phenyl nethyl 0.109 85

3-methoxy-4-(2-methoxyethoxy)phenyl

B7

4-(2-methoxyethoxyJjphemnyl
4-(2-ethoxyethoxy)phepyl o o
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cn

)ph

O
Xy

4-(2-ethoxyetho

4-(2-ethoxyeth'@x:§)§hegﬁy:l = T
3-methoxy—4-(2-meth%ﬁéﬁqugpﬁegy

4-(2-methoxyetioxy)plemylT o o
4-(2-hydroxyethoxyphenyl ~ o~

H

-CH=CH-CH=CH-

-CH

CH-CH=CH-

Propoxy
isobutylsulfanyl

butylsulfanyl

Propoxy
cyclopropylmethoxy

ethoxy
Propoxy
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P- met hoxyet hoxy) phenyl nethyl 1.88 86

I or no- 4- ( 2- met hoxyet hoxy) phenyl net hyl 3
4- ( 2- met hoxyet hoxy) phenyl nethyl - 0.156
met hoxy H H 4- (2- net hoxyet hoxy) phenyl

O propyl sulfanyl HH

- met hoxyet hoxy) phenyl brono 0.75 90

- met hoxyet hoxy) phenyl H 3 9 1 propoxy H
et hoxy) rhenyl chloro 0.0195




92 benzyl oxy H H 4-(2-met hoxyet hoxy) phenyl H 0.438 93

brono H H 3-(2-net hoxyet hoxy) phenyl nethyl 11 94
w@e@sosei7H H 3- ( 2- nethoxyethoxy)phenyl nmet hyl RCBB8SH54/043402

cycl opropyl met hoxy H H 3-(2- et hoxyet hoxy) phenyl

met hyl 0.875 96 propoxy H H 39(2-net hoxyet hoxy) phenyl

i odo 0.0147 4 97 propoxy H H 4-(2-net hoxyet hoxy) phenyl

phenyl 3.75 98 propoxy H H 4-(2-met hoxyet hoxy) phenyl

di met hyl am nomet hyl 15r8f8eButyl sul fanyl H H

4- (2- met hoxyet hoxy) phenyl H 0.0938 100 ethoxy H H

4- (2- net hoxyet hoxy) phenqgH,} 0. 406 101 et hyl sul fanyl H

H 4-(2- nethoxyethoxy)p'- ' H 0.3123 102

3RY LN ethoxyet hoxy) phenyl net hyl

12 103 |sopropylsul ¢ e et hoxyet hoxy) phenyl

met hyl 7 104 i seRrapay X (2- nethoxyethoxy)phenyl
nmet hyl 5 105 |sobutylsulfanyl HH
3- met hoxy- 4- ( 2- nethg ¥ﬁ}Q@%¥)phenyl H 0. 406 106 but oxy

\

HH 3- nethoxy 4-(2-me oxye hoxy)phenyl H 0. 313 107

seprepexy-H-H3—wethpxy—A—(2-pethgxyethoxyrpRegyt——H 7
Cd 108 | inran“Bﬂ sul f any| | H B (2 et h8% yet-Hoxy) gul H
121 r 2 methoXy 770.203"
313 108 quZ%r OD\LI sul fan H y :

122 4- ( 2¢yebamexieetioxy) phenyl 2H 0. Romethddypr{opoXy0938H

123 4- ( 2- met poopypey hoxy) phenyl Icyanp 0. 8891 111 bd#6ky Hi(H

124 #- (2- mekigstyehoxy) phenyl 2H 0. R1fhefhbzyi Soproppsy H H

125 - (Z- mekhasyehpioXy) phenyl 1H T. 63113y propoxy H 3§

126 F et Toxyad faﬁy],mﬂ toxyet any)p eﬂ%hp'x 5 114 1,88

sobtt 'ylauually -\L freth Xyt ||U)\y) pllcllyl
dlnethylan1nonethyl 3 25 115 butylsulfanyl HH
4- ( 2- et hoxyet hoxy) phenyl H 0.219 116 propoxy HH

AR By ehNe¥RASAY hekh QedPBed &Y conjunction with the specific
cycl opropyl met hoxy H H 4-(2-ethoxyethoxy) rhenyl H

embodim@94d set forth above, many alternatives, modifications and variations thereof will be
apparent to those of ordinary skill in the art. All such alternatives, modifications and

variations are intended to fall within the spirit and scope of the present invention.
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25

118 et hoxy H H 3-nmet hoxy- 4-(2- net hoxyet hoxy) phenyl H
1.25 119 propoxy -CH=CH CH=CH
wd2¢o3/nedarhoxyet hoxy) phenyl H 0.344 120 pr opoxyPCT/US2004/043402
- CH=CH CH=CH- 4-(2-hydroxyetEgéy)phenyl H 1.38
OOFormula (VM) Cd Ri mR8 L 121 propoxy 2 net hoxy
0. 203 122 cycl opropyl net hoxy 2 net hoxy 0.0938 123
propoxy 1 H 0.469 124 ethylsul fanyl 2 methoxy 1.5 125
What iselaimeddsiyl 1 H 1.38 126 butyl sul fanyl 2 net hoxy
1.88 Wile the present invention has been described in
conjunction with the specific enbodinents set forth
1. aboymethodny titdatresmaifipyRSite PebtdtionasrheRsin@nskiy 81 drAhhRNSomprising
thereof will be apparent to those of ordinary skill in
admiigierng to iR #l nesd A sucleEcatieet 4 offective gmannt of an imidazo[1,2-

L-al Lhons are. | 1t hi he spirit and
bR WO e R b Sl GRhIA & iRl <. 1

A net hod of treatnent of parasit@infestation or
hel mi nthiasis in ani mal & Ksing admnistering to
an animal in need of such t Ran effective
amount of an imdazo[l, g TiNdazi ne derivative
conprising the chem cal fornula of Formula (1):
Formula (1) or a pharmaceuti ally-acceptable salt
thereof or a solvate therepdrmuth@yei n: R is hydrogen,
(G -06)al koxy, (C3-Ci o)cycloal koxy,
(C3-Cio)cycloal kyl (C -C6)al koxy, (optionally

su bid X [ It ut aryl (G

S BRI AL 5P Bl b B SEABS FEreBE
where@@6) al kyl sul fanyl, (optionally

supstituted)aryl sul fanyl, (optionally

substs llyg‘f%?&)la(értsv‘éaik%@e%r@w%wmm, (Coc§roroayiapikyl |
(Cl-Céc);gH{oxy, (optionally substituted)aryloxy, (optionally substituted)aryl
(C1-Cs )alkoxy, (C1-Cg)alkoxy(C;-Cs )alkoxy, (C1-Cs)alkylsulfanyl, (optionally
substituted)arylsulfanyl, (optionally substituted)aryl(C;-Ce)alkylsulfanyl, (C;-Cs)alkyl, (Cs-

Cio)cycloalkyl, (optionally substituted)aryl, (optionally substituted)heteroaryl, (optionally
substituted)aryl(C;-Cs)alkyl, heterocyclyl, halo, amino, (C;-Cg)alkylamino, (C:-
Ce)dialkylamino, or (optionally substituted)arylamino;

Rz, R; and Rs are independently selected from hydrogen, (C;-Cg)alkyl,
(Cy-Co)alkoxy, (optionally substituted)aryl, (C;-Ce)alkylsulfanylmethyl,
(C1-C¢) dialkylaminomethyl, cyano, and halo;

R, and Rj together may be part of the same fused ring, carbocyclic or heterocyclic,
which is optionally substituted; and

Ry is (optionally substituted)aryl or (optionally substituted)heteroaryl.

2. The method of Claim 1, wherein Ry is selected from the group consisting of



Ci o)cycl oal kyl, (optionally substituted)aryl,
(optionally substituted)heteroaryl, (optionally
wa awssdiat ed) aryl (G - C6) al kyl, heterocycl yl, hBCDUS2004/043402
amno, (G -C6)al kylam no, (C_ - Co6)dial kyl am no, or
(optional |y substituted)aryl i no; R2, R3 and R5 are
i ndependent|y sel ected from hydrogen, (G -C6)alkyl,
( Bg- Ce)d koxy, (opfiong] |y substitut ed)F@r yl, (G
' yI sul fanyl yet /1 (CHo - C ) di al Kyl agffiznonet hyl |
Fb éQ:Stcggg e part of the
[ [ which is

titha ed) aryIRmr (Bptionally
substltut ed) heteroaryl. 2. The nmethod of Caim 1,
wherein R4 is selected fromthe group consisting
of gf&h:n: Re, R7, Rs, RO and R O are independently
ected from hydrogen (G -0C6)al kyl, halo, (G

C@saRk,OF(y Ro(a@il qu)‘:ahdﬁpwc@aﬁitlys%;ﬂad menyhy(hn gen,

0 i Ce)al koxy her rra be part

5 m"@%%ﬁ%&’r@@%@éh‘ F‘Vn@l%%*ﬁg%’&gf?h é) oxﬁfe? ocyclic,
hydrédyRTRICSalRbxAON- ar omat i ¢, which is optionally

substituted; R<5 and R7 together may be part of the

safe aﬂ@Bedogqthﬁg mayaetpseyafithe samme fisedringyeartasycliy arhetdrecyclic,

non- ar whi.ch substituted; R7
avom e, SRBOR SRS vl 5 dp iSOtk v T used 11 o,
CaRpasy R}, itdzetticr h@\tyﬁb' QfyCdfithe sahOfBEd £ing) fcaﬂw&yél[d)@fﬂ{elt&ocychc,
which is optionally substituted; and ni s 1 or 2. 3.
10 Mommom@wra@tc@w@myhgs pptienadiyrpubstityieds ei n t he

C he?n PI F%eﬁ]e?wa'y%% g?tﬁoufqgé a}ﬁ% fu\égc} ﬁggpcfa}bc'o%%ﬁéq@r heterocyclic,

aphdtivaaandn- oratnatie acltieh isdptonsiy sulistianehfandr a sol vate

t her eof
n{slorz

15 3. The method according to Claim 2, wherein the imidazo[1,2-b]pyridazine derivative

R1 ~
g8 .
Rs N
Rio Re

Formula (II);

20 or a pharmaceutically-acceptable salt thereof or a solvate thereof.

comprises the chemical formula:

4, The method according to Claim 2, wherein the imidazo[1,2-b]pyridazine derivative

25  comprises the chemical formula:
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4. The method according to Caim2, wherein the
i m dazo[ |, 2-b] pyri dazi ne derivative conprises the

w@eb@sioeal7 formula: RS 6 b ~(CH2)n f \ <t - O Ri oPEOUS2004/043402

Forrmula (I11); or a pharnaceutically-acceptable salt
thereof or a solvate thereof.4%. The nethod according
to Gaim2, wherein the imdazo[l, 2b]pyr|da2|ne

i Bal f For mul a
(1V); or a pharnmacduN N\ 2_g,al t thereof or
a solvate thereof. 6. |The ; 7 o(?dlngto Gaim1l,
vvhereintheim'dazq{z,\ i dg e derivative is
sel ected fromthe groupg conS| SRjong Raf t he conpounds
listed in Table 1; or a phar maceuti cal | y-accept abl e
salt thereof or a solvateFermaladil); 7. A n

chith BRtPTRLY e e R eyt o SRS ) o

R10 RO Fornula (V) Formula (VI); or a

pharmaceutical | y-acceptable salt thereof or a solvate
5.t h€éheofethogaseeldmg R (laing 2hyherstethe 1r(ldazazfé)2ab]pmglamne derivative
¢l qal ko (C3-Ci o)cycl oal kyl (G -Ce)al koxy,
comp%]&ﬁ%%%% éiggg?qgut ed) aryl oxy, (optionally
substituted)aryl (G -C6 )al koxy,
(G -C6)al koxy(G - C6) al koxy, aryl ax (G -C6 ) al koxy,
(optionally substit u&ed)a‘{yl sulf amyl RgCi - C ) al kyl oxy,
(Gi - Co) al kyl sul fanyl | I 'y/syfbsti t ut ed)
aryl sul fanyl, (optional
substit ut ed) aryl (G - €67 alky | éblfarﬁfl,R@r
Ra
Formula (IV);
or a pharmaceutically-acceptable salt thereof or a solvate thereof.
6. The method according to Claim 1, wherein the imidazo[1,2-b]pyridazine derivative is
selected from the group consisting of the compounds listed in Table 1;
or a pharmaceutically-acceptable salt thereof or a solvate thereof.
7. An imidazo[1,2-b]pyridazine compound comprising the chemical formula:
R5 Re R7
RSN o OR
\\ o} OR11 2N M
R; N N SN
Rs Rio  Re
Formula (V) Formula (VI);
or a pharmaceutically-acceptable salt thereof or a solvate thereof,
wherein:

R; is hydrogen, (C;-Cs)alkoxy, (C3-Cig)cycloalkoxy, (Cs-Cio)cycloalkyl
(Ci-Cg)alkoxy, (optionally substituted)aryloxy, (optionally substituted)aryl



(G -C)alkyl, (C3-Go)cycloal kyl, (optionally
substituted)aryl, (optionally substituted)heteroaryl,

w@ opsioenal | y substituted)aryl (G -C6 )al kyl, PCT/US2004/043402
het erocyclyl, halo, amno, (Gs - C6)alkylamno, (G
- C6) di al kyl am no, or (optionally

bsti d I ' : , R3 d i nd d I
(TPt (Br barkamtigers ke g Bin-Cy SR Sriaphomaly
i ' c8 f i
ATl B3 )t g b G
arylf0faant (Ritwarky suisépeet)anyt(Cy-GElledswtingk, om hydr ogen,

(o Eapaniba Vel bR el Resfiendst afhhaly P

5 subs_ti‘ii’\ﬂé(‘fbﬁ%rdﬁgyl( ptiGRallyAdulb¥tituted)aryi(€, -Cs )alkyl, heterocyclyl, halo, amino, (Ci-
i m dazo[ |, 2-b] pyri ddzi ne conpound o? Cam?7,

Cs)atlgiamime, (g -CHdiatitydamine) orf (optieriadly shBstRitRI@YamiRe; R 10 R

Fg i{;g%,?argq,vf{garg @q‘}g?@?@ﬂg%glgété& g‘{ok%{]ipgﬁgge?ﬁ ?&'—&) Esﬂﬁlyf, (optionally
substifited®asil, (CZ-dy) Axyikslgsmly iBetE ANTOUO dRikyHEn@inBinéthyl, cyano, and halo;

conprising the chemical fornula: Forrmula (VI); or a
ph&snBo &t Reand Ricse gpsienwidentn salectetbremfhydroggns ol vat e

» ereof 10 A r mpceut | [ il t r eat ment
10 CrbpRIRR et CREBRMAS RO TababAPERE LI ¢ heo ™t hat
hydie®WU, L GHslkaxy;hadapeutical |y effective dosage anount of
t he conmpound of Claim7 and a pharmaceutically

ac Bepisdbrogsrer frekt Jalll:  An i ni dazo[ 1, 2- b] pyri dazi ne
conpound conprising the chem cal formula of Fornula
VIl: R2 R3

8. The imidazo[1,2-b]pyridazine compound of Claim 7, comprising the chemical formula:

15

R1 ~
~ N / \
N d  ORy
—_—
Rz N
Rio Ro

Formula (V);

or a pharmaceutically-acceptable salt thereof or a solvate thereof.

20

9. The imidazo[1,2-b]pyridazine compound of Claim 7, comprising the chemical formula:

25 Rs
Formula (VI);

or a pharmaceutically-acceptable salt thereof or a solvate thereof.
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25

Formula (VII) or a pharmaceutically-acceptable salt
thereof or a solvate thereof, wherein: R is hydrogen,

w@ aoso&ayal koxy, (C3-G o)cycl oal koxy, PCT/US2004/043402
(C3-Cio)cycloal kyl (C -C6)al koxy, (optionally
substituted)aryl oxy, (optioné#ly substituted)aryl (G
-C6 )al koxy, (G -0Co6)al koxy(C -C6 )al koxy,

10. (optphafaideyticdlleshipbsitienl Faniehmuent 6Lanitials)iafds@dywith parasites or
tionally substituted)aryl sul fanyl

G -C6
helm§r§ﬁ¢@y thek gomprases.achsrapeufically effgefive d%/.agt(g ARt §f the compound of
: it - ' I
Cla‘@%@@hﬁ@ﬁ}%“é@g %&%%?lsﬁ%f’fsﬁf? anyl . (Q08) al kyl

(C3-Cio)cycloal kyl, (optionally substituted)aryl,

(optionally substjtuted)heteroaryl,. heferocyclyl,
11. hafs ,lmmﬂﬁ,ﬁ-glymdwy%F%yp%dﬁe}ryppéngi&%ﬁwﬂfpgﬁwﬁ gf Formula
VII: Of (optionally substituted)arylamno; R 2 and R3 are
"independently sel ected from hydrogen, (C -C6)alkyl,
(optionally substituted)aryl, (G
- C6) al kyl sul fanyl nethyl, (G (@hdi al kyl am nonet hyl ,
cyano, and halo; R7, R3, R9 a i ORar e i ndependent|y
sel ected from hydro '

_ N |, halo, (G -
C6) al koxy, (G -C6)alk
hydroxy(CG - C6) al ko&g; ' 2. 12. A
phar maceuti cal conpoSiti
infected with parasites Or hel mnths that conprises a
therapeutical ly effectiv@ogdasag¥pnount of the
conpound of Claim 11 and a pharnaceutical |y acceptable
ex@li qopwaqwca&%a?ﬁeaﬁbaaa}tzh%fmiaéakwarfeth&@ﬁgo und

Whmgggprising the chem cal formula of Formula la: R 15

V'R 14 N Formula la or a phar maceuti cal | y-accept abl e

saRf isthydreeeh, (T;-Cs)slkbxy { €;-Chgcyddalkoxy, (C3-Cio)cycloalkyl
(C1-Ce)alkoxy, (optionally substituted)aryloxy, (optionally substituted)aryl
(C1-Cs )alkoxy, (C;-Ce)alkoxy(Ci-Cs )alkoxy, (optionally substituted)aryloxy
(C1-Cs )alkoxy, (optionally substituted)arylsulfanyl (C;-Cs )alkyloxy, (Ci-Cs)alkylsulfanyl,

(optionally substituted)arylsulfanyl, (optionally substituted)aryl(C;-Cs)alkylsulfanyl, (C;-
Ce)alkyl, (Cs-Cyo)cycloalkyl, (optionally substituted)aryl, (optionally substituted)heteroaryl,
heterocyclyl, halo, amino, (C;-Cg)alkylamino, (C;-Ce)dialkylamino, or (optionally
substituted)arylamino;

R, and R3 are independently selected from hydrogen, (C;-Ce)alkyl, (optionally
substituted)aryl, (C;-Ce)alkylsulfanylmethyl, (C,-Ce)dialkylaminomethyl, cyano, and halo;

Ry, R, Rg and Ry are independently selected from hydrogen, (C;-Cg)alkyl, halo, (C;-
Ce)alkoxy, (C;-Ce)alkoxy(C;-Ce)alkoxy, and hydroxy(C;-Cs)alkoxy; and

mis1or?2.

12. A pharmaceutical composition for treatment of animals infected with parasites or
helminths that comprises a therapeutically effective dosage amount of the compound of Claim

11 and a pharmaceutically acceptable excipient.
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wherein Rlo, R R 3 R andR15 for each conpound are as
defined in Tables 2 and 3. 14. A nethod of treatnent
we@boopas@site or helmnth infestation in ani mal BCT/US2004/043402
conprising admnistering to an animal in need of such
treatnment an effective amounfd of the ini dazo[ |, 2-
b] pyri dazi ne conpound of Claim7. 15. A nethod of
13. t r A&ntimdazo[df2-ployadatiee oympreindicnmiprising dst cheinaeal iformula of Formula
_animals, conprising adm nistering to an animal in need
la: of such treatment an effective anount of the
i mdazo[l,2- bjpyridazine compoypsl of Caimill. 16. A
met hod of treatnent ofzpargsite or hel m nt h
infestation in animals, y&PN adm nistering to an
animal in need of such t ﬁ effective anount
of the imdazo[l,2- bjRIyri i M conpound of O ains
13. 13
R

Formula la
or a pharmaceutically-acceptable salt thereof or a solvate thereof,

wherein Rio, Ri2, Ri3, R4 and Rys for each compound are as defined in Tables 2 and 3.

14. A method of treatment of parasite or helminth infestation in animals, comprising
administering to an animal in need of such treatment an effective amount of the imidazo[1,2-

b]pyridazine compound of Claim 7.

15. A method of treatment of parasite or helminth infestation in animals, comprising
administering to an animal in need of such treatment an effective amount of the imidazo[1,2-

b]pyridazine compound of Claim 11.

16. A method of treatment of parasite or helminth infestation in animals, comprising
administering to an animal in need of such treatment an effective amount of the imidazo{1,2-

b]pyridazine compound of Claims 13.



