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WD 2008/ 013838PCT/ US2007/ 016699 PYRI DI ZI NONE
DERI VATI VES CROSS- REFERENCE TO RELATED APPLI CATI ONS

wd os/oegspd i cation clains the benefit of U S. PCT/US2007/016699
Provi sional Application Serial No. 560/833,164 fil ed
July 25, 2006, the disclosure of which is incorporated
herein by reference in its entirety. FIELD OF THE
I NVENTI ON The present invention is related to
pyri di zi none derivatives, their use as H3 inhibitors,
processes for their preparation, and pharmaceutica

conpositions the IND I NVENTI ON
H stamne is a mgﬁﬁaggéggﬁﬁgﬁ;u O ﬁﬁiyﬁggof neur ona

activity. At least four subtypes of histam ne
receptors have been reported in the literature - Hi,
H2, H3, H4. The histam ne H3 receptors play a key role

CROS N ERERIIE S R A BB S P BN PSRG0T U o

hi sf am ng- cont ai.ni n eur.on e 15it s..sho t.0

£ bR RpRC i oy et Prpet P L St b APRY BE Selia! No.
60/85Y, 064 6Tl 25,I908] 08 Aiiclosard dewhich i aificbokAed Bergineby reference
. . al, 1983) now a well established neurotransmtter. H3
In U5 @EEHYors are predom nately expressed in the brain,

| ocalizing to the cerebral cortex, anygdal a,
FIEDDROPCEHEBUNVENTION/M thal anus and hypot hal anus. H3

receptors are alsq lqcalized, presynaptically an

hi dhapraterignreriionerdlatedinpyidizingne derivaivenihgr i3 Hs
inhitRRAY IRE RSERUBF thelrNr&psdstidn, ARl pRahREedsRal tdmpaiidhs thereof.

Passani et al, 2004; Leurs at al, 2005; Celanire et

al , 2005; Wthin and Nel son, 2004). Wen these
BAGKEROUND OFTHE INVENLIGN i st ani ne, hi st ami ne

r ekgasQineSis iaﬂ;bélpéstteﬂﬁiishéﬁnbﬁﬁlﬁﬂir%&'%p%ﬂaﬁlo‘ﬁi@it?.eAf R dour
in the periphery (skin, lung, cardiovascul ar syste

subtypesef histamingreeapiars have keen reporfeddiafholieraipee atls.dl. H;, H. The
histaniii@ H\é ‘?ﬁc tbrB bﬁzgy bk iheRU AManSRiRfonlil$hd &n&@PRerbus system.
yl'cho opam ne, GABA

acet I ne, ) , GABA, glutamate and
The PBseqeptarnias disrowerRd ik 498aatigioally 20 Odstartingontaipitg Hawiens where
e Ui 85 sy, 0L ESSRACLIETRIRL Ve
biogémic gmine bictpiioe (Agramgéti alel 983 ) nbhw aavsk nsteblished gomioghnsmitter. Hs

timulati i it d i i, h | d
o bRk G Gt R e
amygdala, HEfcRmpYSBusitudif fhHalinsus abidehylpotaldros. diifrebeptotsiapa also

of histam nergic neurons jn the CNS suggests that
localgtsa et AABUCA G 1 S e T Ba IR AEb 2 RIPHRRY o
autokbcbptbisy(AlBudtilind e 2 Galcg RBDS;UPds§ani 8 al, 2004; Leurs at al, 2005;
2008/ 013838PCT/ US20Q7/ 016699 ag&llcatlons |nclud|qg
Celapye ebale 3Q00: IV itkingmd/Nelsan. 404k W hen these FRCRpioRAg ridyated by

hista@fth, MstSn$RY @R%aSe isQREBIted, H,GOHPdrs @hn aRb B ¥ehnd WMBRAD b¥riphery
mood di sorders, nood attention alteration, attention

(sking diines Ferdigygarulen syteny inpgored Ol teplbpio)- Heooniosggre also involved in
pres%]i RASSLIRINGA Be réigegb PR :GIh&Blind) AbPamite! EABA, glutamate and

raine, notion si ness, depr €ssi1 on, psychl atric .

serotghiofseeReplmBamdnsk 2093y Chazaland Etann) 20010 Burs\at £ki189%hd The Hs
rece@!ghg%ﬂo s%x%%:%laglﬁgﬂ Qe eg?{q?rﬁgﬁtmoo%;sgmﬁm%gﬁ\ai?%g?é.; receptor is

ntagoni st/ inverse agoni st coul
activierip thiet zbsendeoof agasist stimtlation)valvirndo snd devise, thes pigasdsdp\the receptor

can QL5198 980810 Ye BPar IR or LULLATIBLL Lo MY OCar di a
The location and function of histaminergic neurons in the CNS suggests that

compounds interacting with the Hj receptor may have utility in a number of therapeutic
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Ontake et al. (US 2006/0178375 Al) disclosed conpounds
that reportedly exhibit histam ne receptor H3
WwW@ED0agssst or i nverse agoni st activity and nmapChES2007/016699
useful for the 10treatnent or prevention of obesity,
di abet es, hornonal secretion abnormality, or sleep
di sorders. Celanire at al. (WD 2006/ 103057 Al
and WO 2006/ 103045) have di scl osed conpounds
conpri sing an oxazoline or thiazoline noiety,

appIRaREES RER A nhbABRN Bt 5 ﬁ?fg%ﬁg@g%fggé&'f eatRe

dlsoeiersabbéé@ Q@ﬁﬂlmmaMem@QinQS&dw@@dﬁik Mb&d APnfiBn alteration,

tor | i.gan pr S r.their, preparation,
atteris RGN b Bl TR erBrRBRLD: alrdeines distascbemantia
schizdfBr (38 Glakd) 3trdds, Hﬁéradiesﬁioﬂﬁﬁ GIG‘ItﬁésIsaHébrE@tcﬁpg%&ﬁamc disorders and
ment for Parkinson's disease, obstructive sleep

eplleglﬁ}azfa eurh & Wot Ups YW itharmedd¥edsan, P—ﬂO{éw’ce@Iﬁa@%Foaaa%rEsbenshade
et alVEGUHY! A MEARAdAstHAY 18 AEYAid ThaRaR it g% LM l_g;mlgggu'omtestmal

derivatives that are antagonists of ece
disogders, respratone dispislssnsughas asthmay Fiflammgationg sad Bly)ocardlal infarction.

di $HiAged af %UESQO‘@SWHB%‘% ﬂ@iﬁ st ol J:&éé&dﬁ rttllaqlr ortegf'y exhibit

H3 receptor I gands elr esl s
histamipe reveptor éiatanmgpmsf olinyensel agcsnlamttwrm dnd nmysbemsdﬁﬂtied the

e SIS S0 e ] el B o

diso@Btshei r synt hesi s, and rabbi t pI at el et aggr egat i on

B 5 S Ot 3975 A AR s

compdratds pospeisihgtinexaesiafe o tBlaz@liNabieht prodessddddr P@phring them,
di.scover ed .t hat current%é_’edl scl osed cl ass of

their phanpaceytcal cormpEslign aodiEieEi wesas Huligtdsut ed

Py Befliaidt@ BE (WRD RUSd/1 YESD9 AP Fdivasdd nAel BERliSe hg"receptor
treating or preventing various di seases or disorders

ligands JRIPEESREF I AT RTCBEA MBI HpCR N ERpticaions.
Ac genwWhArROd il (W@'ﬂ@@@ﬁ@§546 RY§ Hfsbl%ged éer\%nﬁ ﬁ%‘ﬂ?o%’s og Reatment for

part, to novel pyridizinone conpo
Parkipsanp l§|d1s§gse1 QBStWﬂﬁllVb iskesp apnean danchlﬁsswnbatlal S\eﬂ] Idewy bodies,

and/éxr\tagéulé‘ll cﬂénerhl Zm{lﬁ{lzolé %]%g arrgn Id%xg\%,rg\%F g}aé areoarntagomsts of

di sord ers, an /[ or con I ons
the m@emﬁmagmaﬁw US2007/ 016699 m)dul ated by

gbmﬂca% anEElg':}?SII 892%{3 Lﬁé?cr%s%df%% gig{%:t}%%g aztorl]e the

r ecep or system
arylopmpxpehéqnsgl aOH; sdcepior \h@kxﬁisdtlﬁ:ﬁf syatlesisf @aThed e fit\th®treatment of

rders nition, arousal, menory,
dlsorgg}sgn gl Fiieps meﬁﬁg %eba?'t {hé F?H%%Jﬁmgﬁ%epéq ton, attention
deXuet al. Byspbsed:édrwlﬁ g-subsinda &)hérﬁm-,dll’('yd&@-@(m p)‘?’ndazmones

i TS BT TR A 6 SR e Sy ADP i

di B eHese 1s%ﬂiele€! B&Ynov@ skl BF S&h?@\%{dﬂh&%{oggsrﬁghe beneficial

es sorders (.such a
Pmp%'(ﬂﬁgr&?g ﬂ;‘}d/?"éilswﬂf’@ldé’tlﬁ“c‘f‘r%mpﬂy Bisglosed é‘GSSf @frcmmnweds referred to

herel? g? ﬁlhul?sgﬁﬁtpﬁ?g&z%??é H@nidrﬂi\(zr%? tdr@ﬂsé??{l/ﬁoaigggts 01 & QMR Yr preventing

various diseases endisprdersalisglosedyberpie of st er eoi soneric forns,
or a pharmaceutically acceptable salt forns thereof,

SUMMIARY OF THE INVENTION

Accordingly, the.present invention is directed, in part, to novel pyridizinone

compounds which may be useful as Hj inhibitors, and thus may be useful, inter alia, in

methods for treating diseases, disorders, and/or conditions that may be mediated or
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X and X are each independently CH or N, 15Y is S(0)q,

0, or NRI5 Rl is NRIRI | or a 4- to 9-nenbered
whedoenosys| oal Kyl ring containing 1 or 2 nitr ogEnuUsio0n®16699

and optionally substituted with 1 to 3 R2 groups; R2

is WD 2008/ 013838PCT/ US2007/ 016699 wherein: when X

and r are both CH then R2 is neta or para to the

Y- (CHR4) . - Rlgroup; 5and when either X or r are N, then

R2 is pan to the Y-(CHR4).-Rlgroup; each R3 is:
modu Hasitivn bF HE; o

B:‘i’&ﬂ%?_ Al Hl3:; erherWlse 4350&5’2& wd}lF%ﬁé Bﬂz}ec%z(g\lm
mcllts%*n&éah@fﬁnmi% @I‘Eﬂl?m qféleRE/W@éﬁdilmdfPr& f@ﬁf}lng behavior, eating :
dlsoi(degs) ogéérir%y? co m&x‘l @ro%%{krﬁﬁy%%%o%%&@ﬁen%on alteration,
atter@qzajqﬁzu hym@r:@vw QlSD@eO(A.BH(D))yAIthmIﬁQs?dlsense/demmhem,

Schlitgﬁjen and kgssﬁRf" Gl %t %%’ sPR é%kﬂ%i% ﬁg d)f?ﬁslo("céé‘lj I lgtﬁc disorders,

epilep@HiastrointEGhidl-disord€@isiiEhidratory diktddit Zfich Rrasth)s eﬂﬁﬂ%maﬁon

IS orth , then R3 and_R1311
and rtnggg}{diag &j?rﬁ:&lphng@ppg?zrmds f@%p@hg riovelggsapounds gfthg invention have
the fol&hiigHdrmala JEH2CH22-; or vvhen R3 IS ortho to X11

and R2 is ortho to R3 and neta to Xa, then R2 and R3

taken together may form WO

2008/ 013838PCT/ US2 /016699 each R4 is independently

H, G -C6al kyl, or hgrein the alkyl group is
optionally substit vvilxhltOSRZgroups R1
and R' are each indepen ly H - Co6al kyI or

C3- Ceeycl oal kyl, wher el theY“a’r(I@'HRdFStycl oal kyl

group is optionally substituted with 1 to 3 R 2

groups; R12 is H, Cl-Ceal kylI* cycloal kyl, aryl,

&Eﬁébgbmek 1Dfth ShPAY!
ora N V\ﬁ{ler el'n %%S%Fi&{c’%%%c %F’k?lap%mﬁce&l%ﬁ acceptable
salt farlysﬁlekgdf whetegr:oaryl , or heterocycl oal kyl group is

al h 1 to 3 R20 groups;

X an ﬁ@g&ﬁlgﬁgﬁe e}ltg’ﬁeﬁn%f ndently H, G -C6alkyl,
Y:ssf@)q, oamyNal‘-’kyl al - 06al koxyl 10S(=0) y- C1- Csal kyl ,

k ero or. heteroaryl; 13a,
R LA S RIR i ey o 2 itrogen toms
Cl a@@thﬂally@ﬁb&&e@ﬂﬁmﬁlﬂ) 3 R&kgRupLoet her with the

carbon atons through which they are connected forma
Stused phenyl, thienyl, pyrrolyl, oxazolyl, pyridinyl,

or C3-C6ceycl oaI kyl ring; or R131' and R14, or R13 and
l4a, or 12136 and 14a, or Rl3a and Rl4a, taken

toget helr™i th the carbon 15’&?0%‘ t hrough whi ch they

R?is

are connected forma fused - C6eycl oal kyl ring; for
R13D N_ o N
) .
j\;’)\ RN R'
14 14 4 R14
(,) (ll)
R 12 R™2 (iii)
O N O N
\IN \lN
N R X R™
, R13
(iv) v)
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and R134, or R14 and R144, taken together with the
carbon atomto which they are attached form a

wE30880388d oal Kyl ring; provided that no nore tPENUSIV87/016699
pair of R13 and R14, Rub and Rm Rt3 and -14% R1311
and Rl4a, R 3c and Rm,. -13 IC and R134, and R14 and
RI" are taken together with the carbon atons through
whi ch they are 20 connected or to which they are
attached to forma ring; and wherein the fiised
phenyl, thirenyl, pyrrolyl, oxazolyl, pyridinyl, or
cycloal kyl ring is optionally substituted with 1 to 3
R2 groupsR'R15 is H, Cl-C6 ajkyl, C(=0)R25, CORR282 R2
at each odcurrence is indepeLdentIy, H F, d, Bd, I

_ N\R23R24, 25CN, CF3,0 Nl Kyl

optio ly substituted N, C2-C6 al ken

3 4 NR270( R21,
NR27C(=0) 0 , OC(re) NR23R24, RKPZ?C( =S) R21, or
S(0), A21; 30each R21 is |ng@pendently H, C -C6al kyl,
aryl, or @ylalkyl; -5- WO (viii)
2008/013838PCT/U82007/016699 each R22 is independently
the residue of an athilid acid attR# the hydroxyl
group of the carboxyl group is renpved; each R23 and
R24 is independently sel ect G -Ceal kyl, and
aryl, or R73 and dr24, togetherSywi th tle nitrogen atom
to which they are attached, 0 7 menbered
Shet erocyclic ring optlonaR1 ed with =0; R25
is Cl-C6al kyl, aryl, or al kyfaryl XR26 i§13f3|,

Cl - Coal kyl , aryl, or alkylaryl ;R#R2% i s H or
G - Ceal kyl ; rnis 1, 2, 3, 4Ror5\menRIis
attached via a nitrogen atom andixnis 0, 1, 2, 3, 4,
or when 10RlI is attached via a carbon aton1 nis 1,
2, VOF™8® qis 0, 1, or 2; sis 1, 2, or 3; andy is O,
1, OrwRen X%hd Xinet beth CHpeeh R2timep @Saitd td e &M CHRY),sR ' group;
directed to pharnmaceutical conpositions which conprise
a Bﬂ%rnaceutically acceptable carrier and a conpound
of t NGhéd GBRPX biNTAe N thePRE{SFAPY/the IY-QCHR“),,,-R group;
t herapeutical |y ef fective anount. I n other
eachd¥pécts, the present invention is directed to nethods

for tﬁaéﬁénas?tﬁy di ﬁocﬂﬁr ﬁ@r@mﬁﬂ”ﬁzﬂﬂm@m r@pgo C-Csalkyl,

consi st arco r. sl eep/ wake di sorders,

feéﬁFQ@T%eﬁﬁhRororQﬁﬁgﬂﬁth dieorders, obesity,

g?? 2 L]‘%’%‘%[]R:‘ ﬁro%%atl) RYTEAPRY is @ ?ig) 6'v§ Q{/ﬂ e&s(nx)”%ﬂ R? and R taken
together may form -(CHz)s-, ~-CHaZ- , -ZCHs-, -ZCH,CHy- or CH,CH,Z~; wherein Z
is 0, S(O)y, or NR*’; or

when R? is ortho to R?, and R? is (iv), (v), or (viii), then R? and R"® taken
together may form -(CHy)s-, <CHaZ- , ~ZCHy-, -ZCH,CH,- or CH,CH,Z-; or

when R? is ortho to R?, and R? is (viii), then R? and R taken together may
form -(CHy)s-, -CH2Z- , -ZCH>-, -ZCH,;CH;- or CH,CH3Z-; or

when R? is ortho to X* and R? is ortho to R> and meta to X®, then R? and R? taken

together may form:



alteration, attention deficit hyperactivity disorder
(ADHD), Al zheiner's di sease/denentia, schizophrenia,
W@E2008/013888 €SS, m grai ne, notion sickness, deprBESHEUSIN7/016699
psychi atric disorders, epilepsy, gastrointestina
di sorders, respiratory disorders, inflamuation, and
myocardi al infarction in a patient in need thereof
conprising adm nistering to the patient a
25t herapeutically effective anount of a conmpound of
the present invention. ;2 These and other aspects
of the invention wll becod% nore apparent fromthe
fol | owi ng detail ed descri.ptiugn.ODETAI LED DESCRI PTI ON
OF | LLUSTRATI VE EMBCDI MENTS Thie invention is generally
directed to pyridizinone Her tives, processes for
their 30preparation, and ph rnaceutlcals conposi tions
their and net hods of their harnqceutical use.

.enpl oye b rou ut the discl osure,
cach R if SRR Fafnet G A eue iR e, acr e 2liu 2 opgenally
ungigistfubabwith 1haBer? J il owi ng neanings. -6-- WO
10 32{34 013838PCT/ US2007/ 016699 As used herein,
R t Bherfiach mslependeatly i GioCalipdreiCoEsarsloglieyls whereimtbgslkyl or

5 Ofc gébxﬁfils 1HﬁalgF§H sﬁﬁmﬁ lttgg Ig;rg‘?:?tﬁae about

1. |ncIu from 5 t phr ase
R™is Hs &Gt cmloakkymosfl méal}ewlelsete@a%l,dfe@ocmdalkmwwm

1080,R7", %%@ﬁ%lﬂy}ocyc?cé&rﬁsﬁgi{, Q%Eﬂ&r h@tpﬁtrﬁle

values in the form™X-y
y"hetenqeyddelkikgroye issoptionglly swtstintied ivithdgersR > groups

R S Bl IR C B E3Surdi fllomn.

10 i rﬂ(e@p-§1£5aﬂgyl SSyckalkyl, teadodyclddllefledr Merﬁﬂfq@dl rrent S

R R R BRI Rt i perdhe b £ gk i and R taken

p rnegahemhth mlteemb(Sn aitefns throRigh GicH thel uﬁtec&me&ed $ornfta fused
1to4, 1to 2 to3, 2to 4

5, ,6, t.0
2 R‘%S’“%‘l %) gy %Y“%le/’e Sazoly, pyridinys e Ch&semoalkylarb% or R and
caBoorm'’ 208 '"séaRIPeasd MG WE anl el kR 1S HRIRAH e carbon

that is suff|C|entIy robust to survive isolation to a

15 usiems thyenghowhinh they preronpesisdformenfiiseth CaiGetyelealkplng; or R
Prafgtah by RéaRaPE B q&&q&g@&&%@@m&%&%g&f b eclfﬁgley are

t her a eutlc agent . I nvention 1S
orfitipe &l formis 3-6wmmm§ nngspmvmddhmmanme than one pair of R"

" SRS (RO ROT RISad (R B 100G GEHITRIR JYGNAORT B s o g

on the |nd|cated atomi's rep
g Rend & Sraretikentdgether witisthe cé.ubuh atdnhsjlfhrdiugh \phmh Iﬂfi@Cbr

0 b BRSBTS e PSR
c quhpmyln t]nerA{l,spmmlylt ukz&g)ll)gr ?&iﬂlgﬁ&ﬂ%ﬁc@?al@kyl ﬁiﬁlgf ie tb@’gbﬂalﬂy
I [ a I ndependen sel eclte
ngn? H?H]Fﬁfég%fg%ﬂ éubstltugnts |ncYude but are
1srf®,tCJ-C5ml:kgd CEDBR¥ECORS;Br, |, OH OR NH2, NHR NR2,
ﬁzl%lﬁy?urréefe SRS & chfalpk 5ORY oRFE NR=R2, NEOH, NO,
25 cy:cm onal?};!lincmrcﬁrdpwﬁ&w subsBrutetOwith YOR® *@}éﬁ?ﬁ%ﬁh, C>-Cs

h&-&cxﬁe&w@oﬁﬁhﬂﬁé@Q—me@@@é@%cycloaﬂ(ymo -Caalkyl,
M A ) G con
R 4o SR L M YR BN RY

I RS (dHRY, g}g@@%ﬁthchal n, or branched al kyl group
ving 1°to carbon atons, preferably from1l to 6,

30  each Ry tlﬁmﬁeP@dsnﬂbHe Gor(erBoi. @yl Ev@nbillquy al kyl groups
i ncl ude net hyl, ethyl, progﬁT i sopropyl, butyl,
i sobutyl, sec-butyl, tert yl, pentyl, |soanyl,
neopentyl, 1-ethylpropyl, 3- nethylpentyl,
2, 2-di nmet hyl but yI dinethylbutyl hexyl, octyl, etc.
The aIkyI noi ety of al kyl - contalnlng groups, such as

~ o~ I D o
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5etc. Al kenyl groups may be optionally substituted.

As used herein, the term"allcynyl" refers to a
wGgoagisss chai n, or branched hydrocarbon chai necDUSR01/016699

8 carbon atons having at | east one carbon-carbon

triple bond. A designation "C2-C3al kynyl" refers to

an al kynyl radical containing from2 to 8 carbon

atons. Exanpl es include ethynyl, propynyl, :

i sopropynyl, 3,5-hexadiynyl, etc. Al kynyl 10groups may

be, optional ly substituted. ... . use rein, th
cach fey i mqspendenigins tridi spgenitid apig el B BERY R S e
sa@aq[;@;yq:gr ere@bvdd;cyclic al kyl ring system
cqgntaini,ng. 3. to 10 carpon ato Certai n enbodi nepiss 24
cach @ahend R3S insiependspis ﬁeléftﬁi“rgfo n?‘ef:é'rééﬁﬁvﬂ?"gbﬁg» eER b R,
at B%gmelaﬂ'ﬁh%@ﬁf‘tro%g@ SR NvRich @hdy2drd aftacHedBfceal DB o 7 membered
atoms. A designation such as "C8-C7 cycloal kyl" refers
t oheteropydlisating pptionaly shbstseied MathT@g from 5 to 7 ring
25 .Cal | . s of cycl oal kyl groups include
R lgéah 6%#%%@&%%%%2? opyl, cyclobutyl, cyclopentyl,
R? ig ¥; I0pHaiky], acyle boslbplayyl;, cycl ooctyl, pinenyl, pinanyl,
27 .4 a nyl. Cycloal kyl groups may be optionally
R ‘§gg%rta(?‘t'§faa2%ﬁ’ As used herein, the term"aryl"”
m isNeD.e3, 9, b5 avlen S tis htthahdd via amsuogen atont,edd nmnd-1, 85 3, 4, or 5 when
bi gyclic rocarhbon gromatic ring systemhaving 6 to
12§r I%ﬁta&g%/‘gﬁ‘ﬁaa%agl?&‘%%@anpl es 20i ncl ude phenyl and
nis naggmbyl_. Preferred aryl groups include unsubstituted
. or substituted phenyl and napht hyl groups. Included
qQisQil,RF & the definition of "aryl" are fused ring
s is BYSbff®and ncl uding, for exanple, ring systens in which
~an"aromatic ring is fused to a cycloallcyl ring.
yis gxda®ples of such fused ring systens include, for
ex | AFEN Ethe HRAEACInvER LIS Hirad¥d EP PR HaBaltRAEcompositions
Ary g(?%elfpsgnay gg opt | gXaI I nlsugstitut ed. 25As used P
whidherogipise aipharmaagestics @qcentybfé@anierwe@ arcospoupg of ghe present
. "heter 1" : ' or unsubstituted
mnve té?rbgé%{a%bylé rao%]giaﬁéué%n?ﬁﬁégé&%%ﬂzr}%ﬂé ring carbon
at duvsthar aspeets) the gaesent mventimsis dimeted ¢ methosls don tseating aglisorder
-0:,. -N-, or -S-..Certain enbodi t S LlChs :
selegig ol ErHIIFiSTEr S roSery o T REAiRets, kdihe behavior

eatingt disdrd @8 pstbisirg dognitive), adesd, membryyendet didondersgsood agention

e RO - 5 R KBS ATIHAREES Wheasctaementi,
schifdphsdnid, gj’aﬁg sirBssNARgRRBiotion kickHsss, dgiressingy phyehiarie disorders,
_intended, to include heteroaryl and heterocycl oal k&/l .
epilepspgstroiniasipeldisqriers ghespipdonydisqyderspin; jtipn, and myocardial

infareHBR i & ?Bﬁéixt i \RedéSiBErBE EShPrisih P adingiisterihe tethe Pajibnt a
refers to an aromatic_group containing 5.to 10 ring
therapgntiemlyaffresive amasntef emprungRidhe Present MYSHHORt ons
ar gpbePl ACAHe % palts bEARtintiRion WAL become more apparent from the
D00 P PR S B0 G Thet or o ot om A uaRP e e
following detaileddescdptipni n eMbodi ments include 5 or 6
menbered rings. Exanpl es of heteroaryl groups include

DE’ita)Iéf]ﬂﬁbylb sERIPTION OF AMUSTRAPAA YYMBODIMEN DS |

lazol yl', 1sothiazolyl, isoxazolyl, oxazolyl, )

ox dthaiimyeption dx geriezalbi %qrqctqd(qomﬂwlgor@mwpgm processes for their

bl ' Giid 8%hdhbds of their ph tical

presb AR e SLE AR corUAHL BTN of i pharmacentin
use.5i ndol yl, isoindolyl, indazolyl, benzofuranyl,

I sobenzaf ur I rd ' L.hyl [ I

| sarrRaryrd Save s Bno b BELLRL e BNGRLerms, untess
othebehsz didicapd ahyll be uhienstpt tdbawe the fielhowoing nasapings.

benzi soxazol yl, cinnolinyl, ghthalazinyl,-

napht hyri di nyl, and qui noxal?nyl. Included within the

definition of "heteroaryl" are fused ring systens,

including, for exanple, ring systens in which an

aromatic ring is fused to a heterocycl oal kyl ring.

A PN~
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S-. Certain enbodinments include 4 to 9 nenbered rings,
preferably 3 to 7, nore preferably 3 to 6 nenbered
wo 2ovgs138381d ot her enbodi ments include 5 or 6 neEches®O7/016699

rings. Exanples of heterocycl oal kyl groups include

pyrrolidinyl, pyrrolinyl,.imdazolidinyl,

i m dazolinyl, pirazolidinyl, pirazolinyl, pyrazalinyl,

pi peridi nyl, piperazinyl, hexahydropyrimdinyl,

20nor phol i nyl thionDrphoIinyI t etrahydr of ur anyl ,
dloxazolyl oxat hi azol yl ,

di t.hi ol t hi ol
oy Aied hizel a?ﬁ/'egny‘ﬁé@ﬁi’ EGPTRP 2 Tapef pdiesrom i 10% of a
specﬁﬂﬁﬂ@'yoﬂ&ﬁﬁl%é %J%:a%éQ%BMd ’rﬁi{:jlud% -DQ{)%d&ryd or from 45 to

orazapanyl, noré prefera pyrroli
55. phpghiagé ﬁ@rbm aﬂeueubm/mm’ah«bdyuesgmw@s ofrw ahxte “opa%@falbyor from 9
o 1ﬁ)ubstltuted As used herein, the term"aryl al kyl "

refers to an al kyl group that is substituted with 25an

ar Ws LgédbhﬁrclrE&&ﬂiﬁgeaﬁ \Qﬂiuearuy ke fioyrh “GEPURS A tBGF USEx Bibugh v,

lu‘gl not |Imt(€ ben brormeFenzyI hénet hyl , ot o
inc srﬁ%‘ﬁ%%rﬁﬁ Y> it ths.WF%f ebefwfah iRF AR the phrases “1-67, or “1
to 6’d<brphetﬁi96\%hr@’| are DAGKHAYH RIM the @ﬂt@ger@ hepey, Qb!i ,Vaﬂ%a@ ZW¥eferred

yl al kyl groups, nay_ be optionally substitufed.
embﬂ@éﬁnﬁéiﬂéﬂu e e@q%’e‘nfilé@@ﬁal iR indegange fas wellas aaygnmqsnbmanon of

mteg%?smledr@xﬁ& @?Ef@x@e@ﬂt&% 9“@-6&&Qn§n(ﬁ@&éop)§yfsgr§ &P 1 to 2,1t03,

mbodi ments 6f am no aCI i nclu a-am nd

1 to 40bte he @8i Y& 4.Thie %-ZatmﬁagtCam ds have a gener al
f Olp! Msﬂg%%% g(ﬁn Mdn)or N!;ta% struc c rePer%?ﬁC gg’mggund that is

be in cem c confligurations
suffigiehdy rehust tedwurvise méﬂtiop-to eaceful degreanflpmty-fiah urrahdton mixture,

and &%ﬁegﬁl{l# @g?sﬂ;gé 8{ o%%u aT érlrftgt%%g %ﬁ&l}%&ﬂ%{@i}%ﬂl%%ﬂa The present
invelpncm sidixected wanly msstagﬂg/ca)mﬁour&i%rl ne, tyr osi ne, WO
0Q8/ 013838PClI/ 016699 proline, ti di ne,
8? ‘ﬁﬁ S“L‘%Ré‘ﬁﬁ‘{a IEiPrgo rqnﬁg’fé‘i'ﬁrﬁ gye%eapws on the
mdldat‘eﬁzll diola i fﬂpiﬁaamvﬁﬂl asdletded Si66P ré®rrdd t@h&@innz% a "substituent”,
no ri.c acid, honocysteine, etc.), rare am no
P““’é&? gféa %‘ﬁ’sagﬂifi HORSHAGRACHIT Pt xseqrdpdy @Mhygﬁhﬁ substitution results
in a stalT@ toMbBHRL. ﬂ'sﬁgstltﬁtteﬁ g}omsqol?: ﬂoﬁPéf@ﬂthﬁmd@ ﬁ)‘a'nqg‘re preferably

(such as citrulline, ornithine, avani
1 mdﬁeﬁxqqaﬂu seleetpd sulestityantsy Brefamsdsobstifusus inclwele) bitrisenot limited to

t a e n
F, CLES 150k AR oI o, 08, 2, v
alkerpliffi-Eh eﬂ@nle@l\rCécadkoxﬂ YRS cmloilkyl tHeeerdeywstylp€gHGy, afyl,

el A RESB OB s achi oSLLBRC B opy. Nroc-oe

NRC@_QBMQQX%IBW y\ﬂﬁl@(??m SiNlEC(:*@NlG{ adrel -ISG(;)QII\M?ﬁWherem R and
' | i n_enbodi nent s

R aré(‘%% lﬁg‘%& ?grétrfyoggjrl 43 Ct'?% %i@ﬂp% 516t he present

i ne nseddieremcthndm'nt ﬁﬂk)ll@ refsistioe smfalg’:lﬂ chinD6r Bahéehedl d1R¥1 group
havu{gh V8 argon 1 gto o?nsh geg%égié'ffgo raelh% 62 he C 4 boxg@ fShred. %xemplary

ere O
alkylcgnmps)mmaameaqm aBgn plaipw Esopréiy] cmayln fsoBhityl) %Ewbahl ert-butyl

?ccurrl n ura occurring_cc-am no
pentyl RPHE, Srabee e DA Y- Paishppaty Qg dimethyToutyl, 2.3
d 18888 RSHIUSR0Ghe QISR 3D 284)1-
1meﬁ@ﬂ%l‘t%_l (%%)&gfi Hee O The Al 11?3@ 1et%§)g ﬂ@l cbﬁagg% groups, such as
alkoxyy plkexpcarhnyd, andiabkylppinoegrboppl groups, has the same meaning as alkyl

defined above. Lower alkyl groups, which are preferred, are alkyl groups as defined above
which contain 1 to 4 carbons. A designation such as “C,-C, alkyl” refers to an alkyl radical

containing from 1 to 4 carbon atoms. Alkyl groups may be optionally substituted.
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C5H9- (6141 - (C61411-Cl12- CH3- CH(OH) -

HO2C- C112- NHC( =0) - CH2- HO02C- CH2- HO2C- CH2- CH2-
wOREeP13839) - CH2- NH2C( =0) - CH2- CH2- PCT/US2007/016699

(CH3) 2- CH( CH3) 2- CH CF12- CH3- CH2- CH2- H2N- CH2- CH2- CH2-

H2N- C( =NH) - NH- CH2- CH2- 012- 1- 12N- C( =0) - NH- CH2- CH2- CH2-

CH3- CH2- CH( CH3) - CH3- CH2- CH2- CH2- H2N- CH2- CH2- CH2- CH2-

As used herein, the term"subject" or "patient" refers

to a warm bl ooded ani mal such as a mammal , preferably

a h 06 . n cghild,.,.which is afflicted with, or
h asxg'ﬁgebdplgetreelﬁt ?’E qui"b %%e’yflf %A%}%tts Sy 2RI ?‘Iﬁ”{‘bﬂ@‘%r"r pEnshed
e oy Sobut haal Ly or ot are cap UBEh dpuble bond.
erej ¢ Ut i | Y unt, S
A dgsisalone 26‘153 ﬂjﬁ?@/ﬁpfﬁfﬂa g ?f#@nﬂrfégléﬁkcqn%ﬁ;@ﬁgifmm 2 to 8 carbon
atore.f Egdrhples bOalkefpeRbupY intlu8@bthbhe, ﬁwﬁﬁﬁfﬂ[‘ﬁoﬁfo enyl, 2,4-pentadienyl
di sorder. Such disorders include, but” are ’

par.ti cul ar S
etc'n‘g[kef‘?'lrﬁrf’k}ﬂs gy bepptienght whsdyiedal and neur ol ogi cal

di S9¢ deHihedsis Ok Mo ddyi KRN LY i YrQicnlhe

receptors, described herferi@rln %ﬁ?ﬁ%ﬁﬁﬁg@%ﬂ ot:\y?BnchQ
hydssgrhion chgins pER/ toSxpo0aess baving at leesttonercapravenborotiple bond. A
desef | §RSH| L biti ' ' £ _enhancing.th

o Charyap” s (oAU ool BRI 1 8 carbon

atorsp ipvampled fncluste qtinawbtropympnisopropynyl, 3,5-hedadiyigfidetc. Alkynyl

rel - rqaceutically acceptable” refers
gro‘ttb;sn? o‘%"el’@g"n’%t.?ggﬁk‘%m??ﬁagn al s, conpositions, and/or
dossyesefldensnwhe ematoycloalkiyiti Rfdrheo iﬁ@&?ﬁt&{ %ﬁﬁiﬁmy saturated
contact wi e

Leal Bi nt uitabl e.fo
modt 8 6Rycitd HRGTERE ustemn cBRrming 1478 ciPonaisms Cein pmbodiments
contadx3 @i & yarboh atdnid, ipBdTeradly BoH# 6arbBh BRISE an® bl Qﬁxlbo?iglents contain

obl em conplicati ons commensurate with a reasonab
> OY%;%EW} FPISK 4 ‘gﬁsi‘%‘.atlﬂg st Herer eyclealeylt sefars'tani aycloalkyl radical
contliisey o 157 Hap Lo kA dOS L Obr RIS fi
bei ng adlmgni stered to a pat?gﬁy,%l an %‘?uéﬁ lf:“éhr%de such
groyps ag &‘HPPSPPMIaﬁmlehu%(myglapkr&gb dyclebemilriyelphaptyd cyclooctyl,
inehPR PiahGELhY ! N Shhe ;
pmecgrr% ri s?ng efﬁ}g?rﬁ?ﬁep a tc 10%%8{1: gﬁéﬁ%ﬁ %yi lfeso §1‘°,na%¥ S‘él%sng"ted'
pha¥srised beteamiths teamclaptl bifersdo apobstituted or assubsttutéd) @tbno- or

T O LT T U TN —
include phenyl and naphthyl. Preferred aryl groups include unsubstituted or substituted
phenyl and naphthyl groups. Included within the definition of “aryl” are fused ring systems,
including, for example, ring systems in which an aromatic ring is fused to a cycloalkyl ring.
Examples of such fused ring systems include, for example, indane, indene, and
tetrahydronaphthalene. Aryl groups may be optionally substituted.

As used herein, the terms “heterocycle”, “heterocyclic” or “heterocyclyl” refer to a
substituted or unsubstituted carbocyclic group in which one or more ring carbon atoms are
replaced by at least one hetero atom such as -O-, ~N-, or -S-. Certain embodiments include
4 to 9 membered rings preferably 3 to 7 membered rings, and other embodiments include 5
or 6 membered rings. The nitrogen and sulfur heteroatoms may be optionally oxidized, and
the nitrogen may be optionally substituted in non-aromatic rings. Heterocycles are intended
to include heteroaryl and heterocycloalkyl groups. Heterocyclic groups may be optionally
substituted.

As used herein, the term “heteroaryl” refers to an aromatic group containing 5 to 10

ring carbon atoms in which one or more ring carbon atoms are replaced by at least one
-8-
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di scl osed conpounds wherein the parent conpound is
nodi fi ed by nmaking acid or base salts thereof.

waxmspimss of pharmaceutically acceptabl e sal t SPETITE200B016699
but are not limted to, 15m neral or organic acid
salts of basic residues such as am nes; alkali or
organic salts of acidic residues such as carboxylic
acids; and the like. The pharnmaceutically acceptable
salts include the conventional non-toxic salts or the

uaternary amoni um salts of .t.he parent.c oupd .
heterq gpmestch 8 rOnxBimAreS-f FertrinsMiogkpent H&Rﬁ%ﬁ?er G membered rings.
Examggeg%?'hete?&drﬂl rofif¥ inB XA Folyi UebarnRMRAYI, PRizolyl, imidazolyl,

n-toxic salts include those derived fron1inongﬁplc ) !
thiazadyl, othizesiylaiso@eydr oxrobili exatiglyl.cprdirrelyl.dupsqlyl, gxatriazolyl,

suhf 1v1P heGzindl, i@, iRidakiesl, 13040 YINSicolinyl,
furazasngll’ttgg%)z%é%a%%ﬂ? ’?ﬁc?ir%gzc;flglé |}}c€ﬁ1¢}£i S I;siﬁlch lag. acet ?ic': ﬁlc_m Y
indolylt spindiolyd, indamdylnbenzofirguyl isobengofzpind,; Pyraetl; quinggplingl,

. rtari.c, eitric. .asconbi ¢ b i :
qumoﬁpadPS%)ﬂgllygibanz% elnziﬁog}ég{)ecn’zog?%% l:éﬁﬂﬂ%gfrl] g}e(r:l?rl, thlan'aphthe?nyl,
benzdx@abkblgy, befzisoazb b dinrmlin@!, phétabeeiind neaphthyridiewds 4ngl quinoxalinyl.

t o] uepesul f opi.c, t.hanesul.f, oni t. h ' LG,
it LS OB TP LRSEH B e R WA o
examan%( ﬁihg |s?§géxﬁ§ﬁd Wh&?ﬁﬁr&&?h&c siagﬁsgae@;&ashftemyd?amyl ring.
met hods” known in the art, e.q., IS in £e .
M ST DT T TR N e
indolfHeS QPkado_liﬁé, 1Bty Al ik quitebl e E1@0maAS l36etitbinan actiromend, land
a

an a [T nmetal "base such as a_hydroxi de, _or wi.th an d
isochgomens. Heteroaryl gapmpsuprisbyieriionaty §u e, Ihe st Bipterre

embo%?rﬂelk&?, & Hai 13%)@%)3%'0& PrefeRi1poritiRk B y], bethienyl
exanpl’e, many am'no-containin goqgounds can_be used, )
or Apnssudreseinathe serma eteracyrlenlkyls pefers to a qyciqatid gegpp in which

sal {2 4 Inrave | LG e BERRSE{oheSuchfast DS, -N-, or -
one oL SHPS lﬁlr?g.% Ol r% Aéilggn%‘teer?g lélggdgﬁg %fg&%n%te ﬁe reagents. o
S-. Ceasihientbodimnetits inshuleahi 2 membieted ringsnprstaalely Bsto 7, more preferably

escri bed. her ei an b I
3 10 &R Tyt P a crtoeg RERs g BUEE R Biner B KRgP, Pramples
of he€driGichbdlikyl @réwpsincludd pywebiidiayl, apotolimd eimidatalidiny], imidazolinyl,

. N-.oxide, hydrates, .. 2008/,013838PCT/ 007/ Q16 2
pirazQlifpa Furam iR PR PR A bGP AS] Byaty Ry inidiny1,
morghelth i eehhbAn{Ig tetiahhilrdfidagyls ditlielyf oxaitolyl aliexdzolyl,

i nvention. . Certain, acidic or. bastc %onEPundgﬂﬁﬁnl
oxathipzolyl gAYl preanyl; e¥athagingkiand oxadiaginyl RrGIGARYY Byrfoldiny,

i i QAFRA moRE priéEhir gl fgiyﬁerani fdingke
mo@%gﬂglwﬁ{%egpﬁﬁs, a?gﬁ% cc())ntic)errplfat g to 1be yyvioi frﬁpﬁ t he
Hetersyploatiy! erpapp maydsrontionally seistitited-i s wel | known in

t hﬁg A5dd hdrehn, GRTPQVRSS1ARAY éfeists AR aRéupathanid substituted with
ca

rboxy groups often éxist in equilibriumwth th%

an arghigtoupr Eaainplesef atylatkyligroupninchide; bt e ppidimsd to, enzyl,
3 g \ .
brong)(;%?ﬁ{}gﬁg a%g 'bggirl@gd%/‘lggﬁiﬂgn}‘mﬁﬁhﬁ,%ﬁaﬁérfylmgﬂfyl,Qiiﬁl’iﬂihly%thyl,

oups, al’so incl'ude reference
naphttyylnktiyi, eto prefebhbangyk whntlelkybereups max bg optopa beubstituted.
"prodr ug, ref “ oyngs [ £ | ¥nf8sihe B8t drPami
rareeEhork Heloh? SRTRAHAL CeTBEk) 4 Eip hnifh D6 difamino
group @ad aedriwixiybgobps Eadiddinentsbf ahimar axidd intlidesetmam, B-amino, y-
_typically inagtive or mnimally acti r e -
amingtAcidp (YeeamaRacify e g %%@%%’2?‘3&?&‘%‘&6‘?? ofpu)-NE. The
amir%%‘i’@s&faﬁ%e'iﬂ bRiPhOL QP rsRhiY cathdntridht 20aldotR8ds include naturally-
ccordi ngly, prodrugs_ include, Tor exanple, conpounds .
occutiteg andreh-hamelly deguigiiganoisties nljn ratyrallyracaprringramino acids
incl 2 the ! B ] V08B, defie, tyrosine,
inci GEARE Hin 0 20 o aBMlE4: nd T pRAAHP <hOEs O yrosine
cleaves to forma free hydroxyl, free am no, or
carboxylic acid, respectiveﬁ&t Exanpl es i ncl ude, but
are not limted to, acetate, formate and benzoate
derivatives of al cohol and am ne finttional groups;

and al kyl, cycloalkyl, aryl, and alkylaryl esters such




10

30not limted to, resolution of racemc forns, nornmal,
rever se- phase, and chiral chronmatography, preferentia
wa ados/ofagssmat i on, recrystallization, and the |iker/us000y16699

chiral synthesis either fromchiral starting materials

or by deliberate synthesis of target chiral centers.

WO 2008/ 013838PCT/ US2007/ 016699 As used herein,
the term"stereoi soners" refers to conpounds that have

i dentical chem cal constitution, but differ as regards

t he_arrangenent of the at?ns or, ups in,s

0]
prolifeBistdinfo Slotaraite: Kt NaHE Cr OB GRS AR inglude non-a-
aminb gglfly @SQJCH ragﬁeeﬁgxﬁhé Vﬁarﬁﬁroﬁubyr@ ra@ﬁh YbaGtystdine ¢, Rirhié@imino acids

liative treatment. 5Wien a X vari abl e occurs
(suc}m;rﬂehydrgnymbnqﬂWdrﬁxgﬁ?n@&wmy&l@ﬁﬁl i8¢, §t¢)) aqaﬂ,non-protem amino

acids. @W ’m!xl@xﬁe dcﬁ‘fﬂtﬂl'n % %4'/5%&3%& P%&H—ﬁ%ﬁﬁly’ Stcurring amino acids

{1 on at’ every ot hér
are mﬁdumwmmehe ﬁnrmldnat:lludn snapgssefbtiralianing agids See Lehninger, A. L.

B:oc)lz/ a Jﬁt?b,l %@.S @ t g\{ﬁorg‘lr 121%@155% ds l?‘ox’kf 97\5‘: evmnﬁg‘ﬂgﬁe of which is

incorb6faied [sreialsy réfi@ifcel Dash ﬁ&tﬁx&lly o@&ﬁrﬁﬁgtalm/lnﬁ acids also include o.-

s g g h oS e SRR Biergs ncri
embdHifeRE! subSHRBh gﬂuﬂsoﬁfr tROdontiRRARE obRRprédat 1 inh@ﬂtlicﬁ{ inGRide the
correciness of These fornulae in whole or

residyp gfan gminp M@ﬁ@trsw\'ﬂ%th% hudgy kP oisbe Chléw‘)éylrﬂrmlp
there%?‘ £ ey séﬁo‘ﬂ% i y Al dl Eéﬂ) YCIRE Ahinh N, eRledBsdnbfive side chains of

ed conpounds, are not intended
natmtauy lotenrting lhed nov-eatirdly oecusninyg weaminp acids dighede are shown below in
Tabl tricting it to any specific tautoneric formor to
a 52& 15specific optical or geonetric isomer, except
where such stereochem stry is clearly defined.
Accordingly, the present invention iss directed, in
part, to novel pyridizinone conpounds which have the
following formula I*: (R3)n 2 R~ XY-(CHR4)--R1l 201 * or
a stereoisoneric form mxture of stereoisoneric
forms, or a pharmaceutically acceptable salt forns
thereof, wherein. X and Xa are each independently CH
or N Yis S(0)g, 0, or NR15; 25 Rl is pawn u. or a
4- to 9-nenbered heterocycloal kyl ring containing 1 or
2 nitrogen atons and optionally substituted with 1 to
3 R2 groups; R2 is WD 2008/ 013838PCT/ US2007/ 016699

-10 -



(iv)(v) (vi) R12 wherei n: 5when X and r are both
CH then R2 is neta or para to the Y-(CHR4).-R group;

wapmsoiesss either X or X are N, then R2 is pan poOr/ukmo7/016699
Y-(CHR4).-Rigroup; each le is: WO

2008/ 013838PCT/ US2007/ 016699 i ndependently H, F,
a, Br, |, OR21, NR23R24, N2, CN, CF3, C-Csal kyl,
C(=0) R21, CO2R21, or C(=0)NR23R24; or when R3

is ortho to R2, and R2 is (i), (ii), (iv), (vi), or

(ix), then R3 and R14 take ther may form
-(CH2), -, -CH2Z- , -ZCHe- %&a 12- or CH2CH2Z-;

wherein Z 5is 0, S(0)y, or NR27 or when R3 is
Horthoto R2, and R2 is (iv), n%i %(VIII) then R3

and R13 taken together may for CH2z- |
CHsZCH2-, -ZCH2CH2- or CH2CH2Z-; HDZC CH@éﬁz)FGle-$ SICHLE

and R2 is (viii), then R13h taken

Hqggﬁzhe may form - (CH2)5-, c@%ﬁ TZCH2-, - ZOHRCHR-
Celas-CEH2CH2Z-; or 10when R3 is or&hg- g.gHch]gapd R2 is

ortho to R3 and neta to X4, then R2 and R3.taken
HQ‘Q@%!'F&';T may form each R4 is Cﬁd&%ﬂ 2‘9}1-’4'

Cl- Ceal kyl , or OR21, wherein thﬁ(ﬁb%lcﬂ{ .oup is
optionally substituted with 1 to groups; 15R1 and

RH/ar & each independently H, ClC&8al kyl, or
HOC(')"a1 kyl, wherein the al kyl or
HO CgH11-CH;-
CH;-CH(OH)-
FN ' HO,C-CH,-NHC(=0)-CH,-
HN\/>— CH,- HO,C-CHy-
HO,C-CH,-CH;-
{ NH,C(=0)-CH,-
Ny NH,C(=0)-CH,-CH,-
(CH3),-CH-

(CHi),-CH-CHy-
CH;3-CH,-CH,-
) H,N-CH,-CH,-CH,-
H,oN-C(=NH)-NH-CH,-CH,-CH,-

OO H,N-C(=0)-NH-CH,-CH,-CH>-
CH;3-CH,-CH(CH3)-
CH;-CH,-CH;-CHj-
H,;N-CH,-CH;-CH;-CHj>-

As used herein, the term “subject” or “patient” refers to a warm blooded animal such
as a mammal, preferably a human, or a human child, which is afflicted with, or has the
potential to be afflicted with one or more diseases and conditions described herein.

As used herein, a “therapeuti/cally effective amount” refers to an amount of a
compound of the present invention effective to prevent or treat the symptoms of particular
disorder. Such disorders include, but are not limited to, those pathological and neurological

disorders associated with the aberrant activity of the receptors described herein, wherein the
-11 -
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cycl oal kyl group is optionally substituted with 1 to 3

R2 groups; R12 is H, Cil-C6al kyl, cycloal kyl, aryl,
w@pookaidsyd , heteroaryl, heterocycloal kyl, C(=0pd¥$2007/016699

CO2R27, wherein the al kyl, cycloal kyl, aryl,

aryl al kyl , heteroaryl, or het er ocycl oal kyl group

is optionally substituted with 1 to 3 R2 groups; 20R13

and R14 are each independently H, Cl-C6al kyl, aryl,

aryl al kyl Cl - CSaIkoxyI S(=0) y- C1- Csal kyl, cycloalkyl

het er ocyc| oal k A .0a 13a 13b R13, .and
trealgthf LS on Yorterien daHOH 2+ nd Ny R faciiag rers i thereof by
contiifhg the kedeptiorgaithe Eombblind d¥ahe prdaeit iab&Hifont hr ough

whi ch th% are connected forma fused phenyl, thienyl;

py AYSa1S5H Bersiy flag {prm pivwcﬁwcalmace@t@@e efersita fhose compounds,

drl
80 O 1 U A U o

judegmestrsuitphle fefreanacs withiby tissuss ebhwaae beinge and amhmwnhout
excesavO REIGHI Arlivtiod, hﬂ&gh@{eé&}%e %}%ﬂ%]r%?obl V\#}] onﬁrf’ptvl%ag o R14

taken t ogét her w't on atom
compensirhiedvitoa neasogdlCBeyfitioiak katio.r i ng; provi ded that no

R13 nd R14,. R13 )
a2 BefiE Rl o s €y BRI G g Sapable of being
admamster8d R 4 paneht%itﬂwhrch chale meatckblgﬂiahﬁred\uhﬁ batie8 AeRRMhing as a
at ons t ar e

hr ou
vy B SHE A bl e e it B 6 vapBRouRd itself, or
asa phmmaaéﬁloallyae&qﬁaﬁl@ cd8p8iBo, ial desdibdd WeRs ifer ! he

i‘é F%E % QI enyl , frrol yl . oxazolyl, pyridinyl,
YEPO AP, “Prargraceutisaily apcaptaple salist refar tordapivetives afghe
dlschd@ccﬂlﬁ}Q&ﬂﬂs whEReih ﬁle"bargﬁ cbRipahiy is mgéﬁl)eg%z’m%%%éd or base

at_each occurrence is independently,
salts é&me?f Eayepnplespbphanppeetivally agaeptablicelts @igluderBut 482 n@blimited to,

mma‘iél'ﬁf'or@eﬁﬁé QBals!ale éﬂ&%ﬁd Iteéihﬁ% &%Q%es 8%@%{ gjrégfairbysalts of

kynyl, C2cycloal
amd“? x ﬁ%‘mﬁérséﬁh h%@@”b@@b;lm asadsk wmle(hd@l RF)He phphaaqdutlcﬂly @xeptable salts

inchide W@&%} gég 6E%)Yul: g@){%}ééﬂﬂ at?y] aI K h%? %&s oF the parent

compiRAAE g d) ForlgxaB@ile; ﬁkﬁNﬁﬁﬂ-@ﬁmS)xRﬁgamo br &g&hlo%ids &g lexample,

dent
such Body b IRBERRREAN idbrods iR S o Sanieragids puckps
hydreahlmmc dxydcbbaémﬁr stilfierid) galfxie] pBosPUBriOf nitrtCarhd BX¥: and the salts
i S renove each R23 and, R24 is |nde endently
prep%%ﬁ? g'g’f"eargf“?'zﬁrﬁci‘ﬁ BYRELLIRy PIOPIGRIF SRGMinic of yp@& siegric, lactic,
mahd?i’zﬁ‘tarib’;_)bﬂ@e,tdﬁaﬁrbw phmbltemaldi¢, 39ar3niRit Sty ERetd) 8¥utamic,

b a.re che&%‘i]orina 3 to 7 menbered heterocycllc ring
W%'ﬁt? wu £i $atterxhenrricofungis, jofuageswdBumis methanesulfonic,

etharldidulfodiic, dhkNd, 3§ethiond2bhd u
2 k 11 % y(i B, B 1|c_>|nor d t_fxgglke '1%@2%8101 1&1]21 &Usgeptﬁble salts are
prepgggd By Wiedhpdsknpemgp the prb - g by dlsmlvmggchm frgt eminabaies with an

excedsDfPhe doid #n aci':ileoﬂs al‘aﬁhé W“&‘E‘é{hnRi'nzi'né aaliréea&!?'@&y“filc%cﬁl with an alkali

car bon atonL
metal base such as a hydroxide, or with an amine.

Compounds described herein throughout, can be used or prepared in alternate forms.
For example, many amino-containing compounds can be used or prepared as an acid
addition salt. Often such salts improve isolation and handling properties of the compound.
For example, depending on the reagents, reaction conditions and the like, compounds as
described herein can be used or prepared, for example, as their hydrochloride or tosylate

salts. Isomorphic crystalline forms, all chiral and racemic forms, N-oxide, hydrates,
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nis11, 2, or 3; gis 0, 1, or 2; sis 1, 2, or 3; and
25y is 0, 1, or 2. In certain preferred
wepiedisesit s, the conpounds of fornmula | or | *Per/es2007/016699

ot her than 6- _
(4-(3- D et hyl am no- propoxy) - pheny1] - 4, 5- di hydr o- 2H pyr
i dazin-3-one. In other preferred enbodi nents of the
compounds of formula | or 1*; when Xa and X are each

CH Yis 0 nis 0, each RAis H mis 2, 3, Ior4 R1
solvéo; S %Eejlrgl ] sg]tr}lytl{at dr o %%P t%gn%g?edéﬁ re(lg‘};llﬂglgrt]%wopg of fie present
mvefmc(n{:HR4) " - ngr oup, then re is ot her }han f ;
4 ri dazi n-3-qgne-6-yl.,In sone preferred -
rrEEFSgFnyﬁWEC of %/ fEReHnds f élmrswnﬁ yEnHeR mayRyistps gvitterions.
All foangrut ﬂ;ek:om \ﬁ@'zcl?so Qﬁfl&@ﬁé ﬁ%iglldl-ﬁgg ng;e%g%gtteréons are

°°“té‘11%ea£¢6‘| tgé}"ré‘vlﬂen f‘%ﬁ s,é};é tﬁf themr@‘@nbmvsme@re oit soweH kgoworimthe art that
comBSuridd BRGNS b&ﬁlalrﬁiné GHERLBBLE 51%%%5 8&8{1 Pﬁlsgﬁef{qr%ﬂi?m@ with their

wherein: X and Xa are each in ent
zwitiegionie| fegpe dThus anspHihg, compoands Mbﬁbed:herem thiRlu@RAdt that contain,

for eﬁaﬂgkob&hmg Eﬁ‘&j CQ%EE dg&)ﬁ%l Oa‘rilé ks clude gfie(r:c%r(}%: Z%H‘ﬁr?cﬁrrfspondmg

nitrogen atons a i‘onal Ty i)
ZWltquOBSRZ groups; 10R2 is ° wherein: 15when X and r are

V- PO hir S oS TElGR, R s REioPndF snecfioaty desened tompeimise
the aa’bunsoff:mtlafe Bpedldrsethhf’t reftied theRlgired Bite BBrdastiomtwigals re of
themgél%' %pc% 'ifac xgg 5 %qgi?nmllf/actwe foli‘ theg:I actlv?ty delsuec?%%% through
blotransformatxon are converted into biologically active metabolites.

Accordingly, prodrugs include, for example, compounds described herein in which a
hydroxy, amino, or carboxy group is bonded to any group that, when the prodrug is
administered to a mammalian subject, cleaves to form a free hydroxyl, free amino, or
carboxylic acid, respectively. Examples include, but are not limited to, acetate, formate and
benzoate derivatives of alcohol and amine functional groups; and alkyl, cycloalkyl, aryl, and
alkylaryl esters such as methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-
butyl, cyclopropyl, phenyl, benzyl, and phenethyl esters, and the like.

Compounds described herein may contain one or more asymmetrically substituted
carbon atoms and may be isolated in optically active or racemic forms. Thus, all isomeric
forms of a structure, including all stereogenic ( such as enantiomeric, diastereomeric, and/or
meso forms, whether chiral or racemic), all achiral, all geometric, and/or all conformational
isomeric forms are intended, unless the specific stereochemical or other isomeric form is
specifically indicated and/or achiral. It is well known in the art how to prepare and isolate
such isomeric forms of a structure including those having stereogenic centers including
those stereogenic forms wherein the structure is present in optically active form. For
example, mixtures of stereoisomers may be separated by standard techniques including, but
not limited to, resolution of racemic forms, normal, reverse-phase, and chiral
chromatography, preferential salt formation, recrystallization, and the like, or by chiral
synthesis either from chiral starting materials or by deliberate synthesis of target chiral

centers.
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20CF3, C1-C6 al kyl, Cr-OR21, CO2R2I, or

C(-0) NR231224; or WD 2008/ 013838PCT/ US2007/ 016699
wowme/oR838 s ortho to R2, then 113 and R14 can pOID§1987/016699

to form-(CH2)3-, -CH2Z- , CH2CH2Z-; wherein Z is O,

S(0)y, NR27; or when R3 is ortho tor and R2 is

ortho to R3 and neta to r, then R2 and R3 conbine to

form 5 R4 is H Cl-C6 alkyl, or OR21, wherein the

al kyl group is optionally substituted wwth Ito 3 R2

glr % }E‘géq,ﬁ%F@ ﬂwttﬁ at‘Ftﬁ%?%gpigffg’drg 2E! g)ec%é%a/qqn?so {hagiéxpee identical

chenﬁbﬂl%bhitithﬁﬁl Wt Bifferta® r@aR& tH€ arrpgenddRb2 tHesatbins G gfdfips in space.

al k ycIoaIkyL' ylal k het ero

heifﬁ? bsews " eatrypnt ﬂ%\)ﬁﬁ&% BruseBresyInG r%?wnffﬁeze (e-g.
propRy1kdtic), &Mﬁdl%ﬂiﬂér paidtive tRahédikyl , heteroaryl, and

heterocyc oa groups are optlonally substltuted

When any vanp&l%gwcswworm@naﬁm tie gy GongtipeRtiiipiapy formula,
its déi"in nﬁ% ffedth lﬁ%km&fc\élls 1&5%6'}1@4}1%1*%4 dé?fnltﬁgrgat%grﬂiﬁeﬁé&urrence

e to forma fused hi enyl, pyrrol g
Combymlnopsnf gbstituentsendios xgtiablpsaye patraissible onl ik epybinations
[ cycl opentyl or cyclohexyl rings are
ﬁmu%ﬁ}gg%gl y sﬂ§é¥|tuted with 1 to 3 R2 groups; R15 is .
H, ItG$ bé&ltevat klyd cheGficaldpRAGlas AR RABes IEQdaIereemchrrectly and accurately

reﬂegﬁ%u "t ﬁg@ﬁn#@‘!&q{j g ndent l é:glo’we_(ér arra%ﬁe 288 tvlg;% aqf the present

investiksddds o dcp’b!nﬁmp@fﬁﬁc th%eﬁSalaiokleﬁtjxless dE2h&e fBﬁﬁhllay,nyllwhole or in

C7. c cl oal ky] , 3-7 ered erocycl I .
part. B BT B ST SR aoyTell 80 chergjeal names
tt lﬂte@m& £E8I3Ad ridieAleddZbmpoRin@f) Mradi3fdtended to limit the
- NR27C( = 0;%21 NREIYgé(ﬁ—O) OR21 " —O?NRZSRZ !
invenjferyinang)way, indpding ggsiresing lif@lané’t sPEgidis tatetmeris foran pyto any
specifﬁ:dcﬁﬁﬁgﬁ donditic fsbnfef, Aképtiwheas ¥1Loh &ére@éﬁélnﬁktlij {s clearly defined.
each occurrence is I ndependent |y the residue of
an A&mdmgm tHe pfesent lﬂv@tﬁydﬁ? gixgated 5y partifostovehpyridizinone
com MWm}gBMhé ?ol ng and R24 at each
ccurrence are eac epen ently selected fromH,
Cl-C6 al kyl, and aryl, or R23 and R24, together with
the nitrogen atomtg which they are attached, forma 3

to 7 menbered het elfo ic_ring optionally substituted
with =0; R25 is Cl- X aryl, or alkylaryl; 30R26
i SC1-C6 al kyl, aryR, (br kyI aryl; WD
20081013838PCT/ US2007/ ——(Cpﬁay—-R

I*

or a stereoisomeric form, mixture of stereoisomeric forms, or a pharmaceutically acceptable

salt forms thereof, wherein:

X and X® are each independently CH or N;

Y is S(O)q, O, or NR'S; '

R!is NR'"R"! or a 4- to 9-membered heterocycloalkyl ring containing 1 or 2 nitrogen atoms
and optionally substituted with 1 to 3 R*® groups;

R? is

-14 -



R27 is Hor Cl1-C6 alkyl; mis 1, 2, 3, 4, or 5 when R1
is attached via a nitrogen atom and mis 0, 1, 2, 3,
wd008013838vhen R1 is attached via a carbon at omrpCUS®00916699

1, 2

, or 3; 5qis 0, 1, or 2; sis 1, 2, or 3.

Enbodi ments of the present invention include those
conpounds of fornmula | having the structure 1**: R12
10 Y-(CHR4 rh-TR1L I** wherein: Yis 0; RL is NRIRL1

or a
1 or
W th

pyntlidiNyI or piperid

5 to 6 menbered heterocycl oal kyl ring containing

2 nitrogen atoms 15 andjoptionally substituted

1 tR™“3 11.2 groups; o\rl\iRl is NRior. 11,
ere

I, in the pyrrol'diny' and

pi p@ oups are o BNy substituted q\gp

3 R2 or RL is pyrfolidinyl or piperidyl |
wheg el yrrolidi g d_prperidyl gro > 13
oft i onal Yy substitut with|l to 3 R2 groups; R4 |s H

O6r# kyl, wherein ther¥ kyl grolp is optiorly

substitut|d with 1 to 3 R2 2fjgroups; Rl and R' are
each, ind pendently Hor Cl-G§ al kyl, wherein thef(i)
alkyl gr&ip is optionally slpstituted with 1 to 3 R2

groups; ﬁlz is H Cl-C6_al ky

whe

h, phenyl , or benzyl,
nzyl groups are

Mhe

al kyl , pherly

optionglly gubstituted witth 1 go 3 R2 groups; 25R2 at

opti onal

Ce4i s inde g, F, d, Br, |
T NR3R24, NHOH, N2, &N, CF3. C1-06 al kyl
substituted with g6, C2-C6 al kenyl, C2-C6

al kynyl, C3-C7 cycl oal kyl, 3-7 nenbered

het er oc{ie} oal kyl , phenyl, 5 dv) 6 menbered heteroaryl,
arylal kyl, (=0), C(=0)R21, C2R21, OC(=-0)R21,
C(--0)NR2311. 24, NR22C(=0) R21, NR27C(=0)0R21,

OC(=0) NR23®24, NR27C(=S)R21,,or S(0)gR21; -20-
2008/0138ﬂ8PCT/U82007/016699 R2' at each occurrence is

i nde

end y H C-Cgp.alkylyaryl, or arylglkyl; nR22

at ea océtﬁvence is i of “a¢
am no ' er the hydrjoxyl

gr8 R2g1

eagkszl nde y se

Saryl, gof R23 and RA™t
to which t RSP are ‘attached,

(vi) (vii)

or

wherein:

and

each R? is:

when X and X® are both CH, then R? is meta or para to the Y-(CHR“),,,—R1 group; -

when either X or X® are N, then R? is para to the Y-(CHR"')m-R]group;
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forma 3 to 7 nenbered heterocyclic ring optionally
substituted with =0; R26 is H, -1- ¢ C6 al kyl, aryl,
w@rooshisgbaryl ; R27 is Hor Cl-Cs al kyl; NMPEEUS2007/016699

when Rl is attached via a nitrogen atom and mis 0 or

1 when Rl is attached via a 10carbon atomi n is 0 or

1; gis 0, 1, or 2. In another enbodi nent, the present

i nvention includes conmpounds of fornmula (la):

Y-(CHR4)--R1 (la) wherein each variable is defined in

Tﬁ'él insoeadsinind gt BoraRe. N RankCh TN SFar AF g

=2NeAigmRS, d}@(eol)NRéPIéhmte for ZOcorrpounds of

fornula l,.as is a ropr| d gna
enbodther’ss PrbP G FWAHGNEH li it RO BRAR ™ taken
pft%%i&h&eﬁaw%r%t l(@ﬁz?sf @JI—HZDS-RHénCZ(EQZCH& JRICHYTH,Y.-; wherein Z
or ,

] ) I n anot her enbodi nent, the
pr@§bﬁKCDﬁ@ehﬂicuPn ncludes conmpounds of for mul a (1b):

25 Y- L 1 ) ond0 200 03 IAARGTHLEROUEA RIDGRS:

wher ei'n eac vari fhed”’i n fof mul
Adwogtthenaby £&pee(t(§-lzosf- ik Zp; e&ett-, F 4G Horer GldiGhiel-; or

compound f B 1%
como o BRI A B D BE B AR g o
, forh -'(‘SHQ]@-IO F@HJéZa,t L CHrRy-ZEHEH £ or ERHCH Bralr

enbodlne n ound of . fQf nu I.b)-anM, t 2 3

pr ef &¥h é'?’f’ g%fan df)g“%f ]g rﬁéme{a éf\!\%hﬁg%;%‘dl{ taken
Onnéaherﬁay&BHnY etc. In another enbodi nent, the

present invention includes cgnpounds of fornula (lc):
Y-(CHR4); -R1 10ac)  wherein %ach variable is defined in
fornmula |I. Additional aspemt O the present invention

i ncl ude conmpounds of fornmula {l1c) which incorporate

t he enbodi nents descri bedlab for conpounds of

formula I, as is appropriat For exanpl e, additional
enbodinents i ncl ude 15conpound of; fornula (Ic) with
e preferred noieties of qg ps R ﬁg R and
each\R ig indrpendeatly A Cu-Cealleyl, or wherem the alkyl group 1S optlonally

substituted with 1 to 3 R*® groups;

R'® and R are each independently H, C;-Cgalkyl, or C3-Cecycloalkyl, wherein the alkyl or
cycloalkyl group is optionally substituted with 1 to 3 R® groups;

R is H, C;-Cgalkyl, cycloalkyl, aryl, arylalkyl, heteroaryl, heterocycloalkyl, C(=O)R*, or
CO,R?’, wherein the alkyl, cycloalkyl, aryl, arylalkyl, heteroaryl, or
heterocycloalkyl group is optionally substituted with 1 to 3 R*” groups;

R' and R are each independently H, C,-Cgalkyl, aryl, arylalkyl C;-Csalkoxyl,
S(=0),-C1-Csalkyl, cycloalkyl, heterocycloalkyl, or heteroaryl; '

R R R and R'? are each independently H, C,-Cealkyl; or R and R™, taken
together with the carbon atoms through which they are connected form a fused
phenyl, thienyl, pyrrolyl, oxazolyl, pyridinyl, or C3-Cecycloalkyl ring; or R"® and
R"™ orR" and ", or R and '**, or R'* and R taken together with the carbon
atoms through which they are connected form a fused C3-Cgcycloalkyl ring; or R13
and R' or R and R!*, taken together with the carbon atom to which they are
attached form a C;-Cgeycloalkyl ring; provided that no more than one pair of RP®
and R', R'® and R™, R" and R, R' and R, R"*° and R R and R™ and
R'" and R"® are taken together with the carbon atoms through which they are
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I n anot her enbodi nent, the present invention includes
conpounds of fornula (1d): wherei n each vari abl e
wo soodefisped in formula |. Additional aspects oPCT/082007/016699

present invention include conpounds of fornula (Id)
whi ch i ncorporate the enbodi nents descri bed above for
25conpounds of formula |, as is appropriate. For
exanpl e, additional enbodi ments include WO
2008/013838PCT/U82007/016699 conmpound of formula (Id)

noi eti es. of oups.RlI; or Rl and m

with the d
or C%E’“‘isf 2 r@ hey are atjagh %rh*etgfﬁerl Adings andvherein the fused

pr pE@IN, thfé‘pi?hbyﬁal)ﬁl rslad6i9 s P AAREA N Tyeloalkel HH&?S &liBhally
. gﬁh} wher ej n,,each vari abl'e is defined tn
fo

F’B‘?dwﬁﬁdrtf)rz'o%algr‘awects of the present invention
R ik pEloyde, Qgﬁpggw@m%fc@%(ml a (le) which incorporate

. the embodiments described’ above for 10conpounds  of !
R™ at gach posurenggsis indepspdansiyi B E. Chdir, bR OR* aaraﬁ‘ra%‘nNHOH NO,,
e f a tht
or OISR IR RGBT G D o
et gkynyl, En€htrnloadkyl€diCratky], 3t-h@7pnmb¢réd haoeﬁmyblmlkylco-c4alkyl

f ﬂf&a \gh I Gh 21

a1 A3T - B R P C b i el s o

of OOFEOIR Bs@HOINRERT ], DIRTOEO)HE, (RFPOEIOITT, GO(=OINRZR,
’3:?0 ;unc (g)f% 1e the enmbodi ments described above
unds®GPetormul a I, asis appropriate. For
each e&émpheepeadamy HNa|-CRAkoY bAR) ru&:ylandyrrd e conmpound of
hgﬁ 3 %&Wat}fh th preferred npi eties of groups RI;
cach 7 ftndertspadly i reelSuc qfipncamuinn P ceafiss theBid o geup of the
pr &aBedy! ighp Tk rrgﬁor,é&gl udes conpounds of fornula (1g):
each R* and R* is independently selected from H, C;-Csalkyl, and aryl, or R* and R*,
together with the nitrogen atom to which they are attached, form a 3 to 7 membered
heterocyclic ring optionally substituted with =O;
R? is C)-Csalkyl, aryl, or alkylaryl;
R®is H, C;-Cgalkyl, a}yl, or alkylaryl;
R* is H or C;-Cgalkyl;
mis 1,2, 3,4, or 5 when R! is attached via a nitrogen atom, and m is 0, 1, 2, 3, 4, or 5 when

R' is attached via a carbon atom;
nisl, 2, or3;
qis0,1,0r2;
sis1,2,or3; and

yis 0, 1, 0r 2.

In certain preferred embodiments, the compounds of formula I or I* are other than 6-
[4-(3-Diethylamino-propoxy)-phenyl]-4,5-dihydro-2H-pyridazin-3-one. In other preferred
embodiments of the compounds of formula I or I*; when X® and X are each CH,YisO,nis -
0, eachR*is H, m is 2, 3,or4,R'is methylamino, hydroxyethylamino, pyrolidin-1-yl,
piperidin-1-yl, morpholin-4-yl, and R? is para to the Y-(CHR*)m-R'group, then R? is other
than 4,5-dihydro-2H-pyridazin-3-one-6-yl.

In some preferred embodiments, the present invention provides a novel of formula I:
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WO 2008/ 013838PCT/ US2007/ 016699 wherei n each vari abl e
is defined in fornmula |I. Additional aspects of the
w@e@sens3s nventi on 5i ncl ude conpounds of for mubar/($m)7/016699
whi ch i ncorporate the enbodi nents descri bed above for
conpounds of formula I, as is appropriate. For
exanpl e, additional enbodi nents include conpound of
formula (1g) with the preferred noieties of groups R
or RI2; or Rl and RI 2. In another enbodi nent, the
present invention includes conpounds of fornmula (1h):
10 R12 (1h) wher €f) h gariable is defined in
formula |I. Additional cts of the present invention
15i ncl ude conpoun formula (I'h) which incorporate
t he enbodi ments descri a oHr*eeppounds of
formula |, as is appropriate. For exdnple, additiona
enbodi ments i nclude conmpoundyof formula (1h) with the
referred ieties of groups RI; . or RI and 1113; or
and gtgreoigomen  fOTmEs, MiXiTes S (SIFEFOIRAMEHN foEme or Ph@'n}sﬁcé‘é@ﬁ!ly acceptable
salt foRMEMHekdd?, | NCl udes conpounds of fornula (li): 20 WO
2008/ 013838PCT/ US2007/ 016699 wherein each variable is
whergigf i ned in fornmula |. Additional aspects of the
conpounds of fornula (li)
Xaneb@%@g%ﬁ%%?gﬂ%@?énﬁ}gﬁg%ggdlnents descri bed above for
Y is @Q&M@hﬁdm $0)5.0P.nandaNR |>; as is appropriate. For

nent ¢l ude co und, of
R isfUETRY Sor 50 & hfiRer BRSBTSl P SGR B flupggn atoms
Rléhdyomigmslly substituted mth Ifta>r3R greapadi nent of the
R? ;sPT esent i nvention, there are included conpounds having
a structure of Formula I1: 10 0-(CHR4 rh-c--R1 15and
stereoi sonmeric fornms, mxtures of stereoisoneric forns
or phar rraceutl cally accept asze salt forns thereof,

R
j\;/‘\ IK‘\ IKL 13
12 12
O N< N o N N
| or |
R AN R™ X3 R
’ R"
wherein:
when X and X" are both CH, then R is meta or para to the Y~(CHR*),,-R'group;

and
when either X or X* are N, then R? is para to the Y—(CHR4)m-ngroup;
R*is: .
at each occurrence is independently, H, F, Cl, Br, I, OR?!, NR*R?, NO,, CN,
CF3, C1-Cs alkyl, C(=O)R?, CO,R?, or C(=0)NR*R?*; or
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wherein: 12.1 is NRLRL1 or a 5 to 6 nenbered

het erocycl oal kyl ring containing 1 or 2 nitrogen atons
wapmsopssonal |y substituted with 1 to 3 R2 gr oREEUSROFAR6699

is - 25 - WD 2008/ 013838PCT/ US2007/ 016699 R3 i s:

at each occurrence is independently, H F, d, Br, I,

OR21, NR23R24, -2, Nu CN, CF3, C-C6 al kyl, C(=0)R21,

CO2R21, or C(=0)NR23R24; or 5when it is ortho to R2,

then R3 and R14 can conbine to form -CH2CH2-; or

when I §30Qrt oF .and sR2 is,ortho o Fe _and neta
to Xa‘,Bg? én%@h’%ﬁé 1%“3%1?6’1‘152 e F%‘Phﬁneﬁa@%‘ -(CHy)s-, -CHRZ-,
R4 G CHL,@F; viHer&ih Zaisky/] s(omqmePDOi he al kyl group is
optiongll 3subsﬁqit L£d wih | to 3,R2 10%rou s; RL nd 3
R11 af&%3ch oriedept idddt | iy ofhgto By apd mefacta X°, whasy R and R
t heorabitiglto @srayp is optionally substituted with 1 to 3
R20 groups; R12 is H C-C6 1al kyl, phenyl, or benzyl,
wherein the al kyl, phenyl alﬁﬁ benzyl groups are
optionally substituted withyl te 3 R2 groups; 15R13
and R14 are independent| WH -Cs al kyl, phenyl, or
benzyl, or R13 and R14 ca ine to forma fused
phenyl, thienyl, cyclopenty cycl ohexyl ring;
wherei n the phenyl, thienyl! pyrrolyl, cyclopentyl or
4,%cl ohex&!x rings are optionally substituted with 1 to
R*isHopCypbihor avheraisthe elkyt geowpds pptionadlysehsdintetwith 1 to 3
H RP oblips; Br, |, OR21, OR22, NR23R24, NHOH, NO2, 20CN,
,, CF3. 7% alkyl optionally substituted with OR26,
R agd RS apgy gaghyindepepd@slyaHlorikCs AByICWheyeth tad ddljnjtr)l, gr&(ﬂjﬁ is optionally
ne . I mal kyl ., phenyl, 5 or 6 menbere
lz_he%@?%g‘??whgr@%ﬁty%?g‘{ﬁm, O(=0) R21, OORR21,
R 10X, €0)Rky1 OfyelyaNRA SR arIRRy ety id 31, heR2ASGCRANGRAI=0)RY, or
%601)(NR23R1,24 NI}%%, ce .S,-. 2i ,
yteer stOySERDE s syrtadlion. ek arflaliyk heteroaryl, and
| noktprengidodlkyl diougs areBpabially sudktitutedoRitRN b 8! 8 lsroups;
nce i s independently th‘@ resi due

13 2 2 at. each. occurr
R 385 %nﬂﬁrﬁlﬁi@e ATV Gr o EkyhyadYlo Ry arylalkylor R and R' can combine
to form a fused phenyl, thienyl, pyrrolyl, cyclopentyl or cyclohexy! ring; wherein the

phenyl, thienyl, pyrrolyl, cyclopentyl or cyclohexyl rings are optionally substituted
with 1 to 3 R® groups;

R'% is H, C;-Cs alkyl, C(=0)R*, CO,R%; .
R* at each occurrence is independently, H, F, Cl, Br, I, OR?!, OR%, NR®R*, NHOH, NO,,
CN, CF3, Cy-Cs alkyl optionally substituted with OR?®, C,-Cs alkenyl, C5-C
alkynyl, C3-C7 cycloalkyl, 3-7 membered heterocycloalkyl, phenyl, 5 or 6 membered

heteroaryl, arylalkyl, (=0), C(=O)R*!, CO,R?!, OC(=0)R?!, C(=0)NR*R*,
NR¥C(=0)R*, NR¥C(=0)OR?!, OC(=0)NR?’R%, NR¥'C(=S)R%, or S(O);R?;

R?! at each occurrence is independently H, C,-Cg alkyl, aryl, or arylalkyl;

R* at each occurrence is independently the residue of an amino acid after the hydroxyl
group of the carboxy! group is removed;

R* and R™ at each occurrence are each independently selected from H, C;-Cs alkyl, and
aryl, or R% and R24, together with the nitrogen atom to which they are attached,
form a 3 to 7 membered heterocyclic ring optionally substituted with =O;

R is C)-Cs alkyl, aryl, or alkylaryl;

R is H, C,-Cg alkyl, aryl, or alkylaryl;
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group of the carboxyl group is renoved; R23 and R24 at
each occurrence are each independently selected from
waohoo€d11858 al kyl, and aryl, or R23 and R24, togetires2007/016699
with the nitrogen atomto which they are attached,
forma 3 to 7 nenbered heterocyclic ring optionally
substituted with =0; 30R26 is H C-C6 al kyl, aryl, or
al kyl aryl; WD 2008/ 013838PCT/ US2007/ 016699 R27 is
Hot Cl1-C6 alkyl; mis 3 when Rl is attached via a
nltro and inis O or 1 when Rl is attached
R” iy Hor Egﬁg%ﬁ’atonl nis Oor 1; 5gis 0, 1, or 2.
m is AS2,U5 800N s iieA R i6 BB AR Snidfogth gtopt, ase md is 0)MeR] 3,6 'or 5 when
is intended to include the full scope of. conmpounds of
an} #vatiaghedyige cprbonatpmy  1(a-i), and 11, or any
:13(99”§i§ﬁ§'°n or subconbi nation thereof, unless
Spécifically otherw se provided.
qis EnbedPnents of the present invention |nclude t hose
Sm]p?n§p§nds where Y is 0. In 10other enbodinents Y is
or Yis NRI5. Enbodinents of the present
i nEmb:orlcmentm of thderedensiaventiponnbigde Winse sompoirdsigg frymuypla I having
h ? ﬁge conmpounds where RI and It" are each,
esrﬁ@@ﬁ dently H or Cl-05 al kyl, preferably both are
Cl-C6 al kyl. Enbodi nents of the present invention
i ncl ude those conpoun where Rl is a 4- to
159- menber ed het eroc oal kyl ring, preferably a 5- to
6- menber ed heterocychpalkél ring containing I or 2
nitrogen atons, nuMé preferably 1 nitrogen atom and
optionally substitllted With 1 to 3 R2 groups. In
certain enbodi nents Syan optionally substituted 5-
menber ed het erocycl o4 ring containing 1 or 2
nitrogen atons, such “as=py L 4 dazol|d|nyl
or pyrazolidinyl. In other gﬁb(ghﬂ¥ is an
optionally substituted 6- 2 nber ed heterocycloalkyl
ring containing 1 or 2 nitrogen atons, such as
whegdiiper i di nyl , pi perazinyl, or hexahydropyrimdinyl. In
. certain preferred enbodinments, Rl is attached to Y
Yis{ir ough a ring nitrogen atom In other preferred
R! i@NRGQii':'TBﬂh S,r;co Blmérﬁlf)érbd ﬁgthﬁﬂ:ybl@alkyl Hngugitaming hgr 2athegen atoms
atom In other preferred e 1. S 10m11;  MOrE..
pr énd pgHeRally S\sdbf%@é/‘fdifsk%ng%cn 8]@2‘6679‘541 gBOR R pyrrolidiny] or
R2 Bi?p%?ig% Quherein the pyrrolidinyl and piperidyl groups are optionally substituted

with 1 to 3 R? groups; or R! is pyrrolidinyl or piperidyl, wherein the pyrrolidinyl

and piperidy] groups are optionally substituted with 1 to 3 R? groups;

R* is H or C;-Cs alkyl, wherein the alkyl group is optionally substituted with 1 to 3 R*
groups;

R!? and R!" are each, independently H or C;-Cs alkyl, wherein the alkyl group is optionally
substituted with 1 to 3 R groups; .

R!% is H, C,-Cs alkyl, phenyl, or benzyl, wherein the alkyl, phenyl and benzyl groups are
optionally substituted with 1 to 3 R* groups;

R?® at each occurrence is independently, H, F, Cl, Br, I, OR?', OR?2, NR*R*, NHOH, NO,,
CN, CF3, C,-Cs alkyl optionally substituted with OR26, Cy-Cs élkenyl, Cy-Cs
alkynyl, C3-C7 cycloalkyl, 3-7 membered heterocycloalkyl, phenyl, 5 or 6 membered
heteroaryl, arylalkyl, (=0), C(=0)R?, CO,R?', OC(=O)R*, C(=O)NR™R*,
NR”C( O)R?', NR¥C(=0)OR?', OC(=0)NRZ**R*, NR”’C(=S)R?', or S(0)(R*';

-20-



10

15

20

25

-r. R2 In certain preferred enbodi nents of

the noiety Y-(CHR4).-Rl, one or nore of the carbon
weenserssg (i .e., the subgroup "-(CHR4).-"), sapc/US2007/016699

subgroup which is present in the Y-(CHR4)m Rl noiety

"nf times] may have the potential to be chiral in

nature. That is to 5say, there may be 4 different

groups attached to a carbon center in the subgroup.

Each - (CHO independently may be chiral and al

e thin the
R BR8N SthrhEe B ndGRar bt Duts alH sy or Rk
R* meaéleomnemddumn&ammh Sestdud/ BT @ 1i8b AERRIAEr Wdhydroxyl
nole ﬁ %% 10Enbodi nents of the present
|n\5§ ?ﬁgpé’ﬂé ﬂ‘&%’ér‘é@ﬁﬁ%ﬂmds where R2 is 712 WO
R? mmam&%@ﬁa%&@aé&mg Rgpenli@mgt hs ct&m ngloxgeenb&f al®1, and

is 5ln at egpodi nent s, i ot
R2 3P OFGR RO B hdpEedhts ot iba mitroReent® to avhigiethay are atiached,

Conina D on R maty bR HRe opipaty SEBRGlRa B Co;

‘ R“npzzhcleﬁéthwdm%@ram#ezryezs and R2c; R2A, R0, and

27 ; §%ﬁb and R 23; R k and 833; R23 and R2c; R2D
R rR(2R12£@6a§%P In other enbodinents, R2 is: WO

m is ZOMI(E%S&&WW@@W%(&% and m is 0 or 1 when R is attached via a

carbon atom;
nisQorl;
qis0,1,or2.

In another embodiment, the present invention includes compounds of formula (Ia):

2 (R,

R@\
Y—(CHR*)—R'

(Ia)

wherein each variable is defined in formula I. Additional aspects of the present invention
include compounds of formula (Ia) which incorporate the embodiments described above for
compounds of formula I, as is appropriate. For example, additional embodiments include

compound of formula (Ia) with the preferred moieties of groups R and R% or R! and Y; or
R',R?and Y; etc.

In another embodiment, the present invention includes compounds of formula (Ib):

Y—(CHR*—R'
(Ib)
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(iv)(v) (vi)(viii) F(12 0 or R13c R14 Rl4a (i Xx)

wherei n: 5when X and Xa are both CH then R2 is neta
w®@pooparm3g 0o the Y- (CHR4). -Ri group; and when ei pdIBUS2010016699

Xa are N, then R2 is para to the Y-(CHR4),,,-Rlgroup;

each 123 is: WD 2008/ 013838PCT/ US2007/ 016699

i ndependently H F, d, Br, |, OR21; NR2312.24; NQO2,

CN, CF3, G -Csal kyl, Ccs--0)R2lI, CO2R2I, or

C(r-O)NR23R24 or when R3 is ortho to. R2, and

b g b b P B S Bvenion

includ &diR piithds @f fﬁh‘lﬂmrlem) whidteihebiporatSite e&hboﬁﬁxﬁh}ﬁs d@f.cnbed above for
is ortho to R2

compewgs of ftO(wHVW & Ryt d R Famp Lo SO Pa@aétqq@%odfwm include

compbahdof f&lﬂﬂ@{lb%mtﬂ@r@pnefer&@'ﬁgéﬁes ef §R24nd R& or R! and Y; or
\;\/nen R3 is ortho to R2, and R2 is (viii), then R3 and

R, R2pnd Ysetien t ogether may form-(CH2)5-, -CH2Z- -ZCH2-,
- 4RHR6Her cbofifdnidke prddént invention includes compounds of formula (Ic):

R

N “Y—(CHR)R"

(c)

wherein each variable is defined in formula I. Additional aspects of the present invention
include compounds of formula (Ic) which incorporate the embodiments described above for
compounds of formula I, as is appropriate. For example, additional embodiments include
compound of formula (Ic) with the preferred moieties of groups R' and R%; or R! and Y; or
R, R? and Y; etc.

In another embodiment, the present invention includes compounds of formula (Id):

R
I
N
R™
R

O—(CHR)F-R"

(Id)

wherein each variable is defined in formula I. Additional aspects of the present invention
include compounds of formula (Id) which incorporate the embodiments described above for

compounds of formula I, as is appropriate. For example, additional embodiments include
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10when R3 is ortho to X and R2 is ortho to R3 and neta

to Xa, then R2 and R3 taken together may form 1212
wo2088/018838 preferably wherein R2 is (i), (ii), $E¢™mU$2007/016699

(vi), (viii), or (ix). In certain ON N nore preferred

enbodi nents, R2 is (iv); or it is (i); nore

preferably; or it is (iii) and one of RDis

cycl opropyl. In other alternatively preferred

enmbodi nents, R2 is (vi), 15(viii), or (ix). In sonme

preferred 1 113

oS5 R R o oS o R SO AR B o s or 1 R
andﬁb‘rrgtcerrbodl ments, R2 is: 5In still other enbodi nents,

R2 I'n further embodi nment s . of tgxfl resent

i n%mqtbfrr enppodigents the RresephEventiQn ing &? comppenngis pf formula (Te):
certain enbodi nents when X and r are both CH then R2

is neta to the 1' (CHR4)-RIgroup, or R2 is pan to the

Y- (CHR4) - Rlgroup. I n other enbodi nents when X 10and Xa

are both CH, then 428 nmeta or pan to the

Y- (CHR4) 4t 1group. I nyother enbodi ments in conbination

w th any of theothrae R2 groups, R13 and R14 are

i ndependent |y N

R13

(Ie)

wherein each variable is defined in formula 1. Additional aspects of the present invention

include compounds of formula (Ie) which incorporate the embodiments described above for
compounds of formula I, as is appropriate. For example, additional embodiments include
compound of formula (Ie) with the preferred moieties of groups R'; orR, R® and RY; etc.

In another embodiment, the present invention includes compounds of formula (If):

(I6H

wherein each variable is defined in formula I. Additional aspects of the present invention
include compounds of formula (If) which incorporate the embodiments described above for '
compounds of formula I, as is appropriate. For ex»ample, additional embodirnents include
compound of formula (If) with the preferred moieties of groups R'; orR"%; or R! and R"2,

In another embodiment, the present invention includes compounds of formula (Ig):
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H, or they are each independently Cl-Cs al kyl, or they
are each i ndependently aryl, or they are each
wo padepessent |y arylal kyl. In further enbodi nenecr/u$20R02016699

R13 and R14 can conbine to WO

2008/ 013838PCT/ US2007/ 016699 form a fused phenyl ring,

or they can forma fused thienyl ring, or they can

forma fused pyrrolyl ring, or they can forma fused

cycl opentyl ring or they can forma fused cycl ohexyl

ring. An exanple of R 13 and R4 conbining to forma

fused thienyl ringfﬁas the followi ng structure: 5

Enbodi nents ofnthe \present invention include those

conmpounds where~y"1 s A. Certai n enbodi nents

i ncl ude those confpounldls where n is 1. Still other

enbodi nents 10j sonpounds where n is 2.

Enbodi nent s of vention include those

conpounds wher & N 0 ‘<5LeﬁGQ/P§\ 1

i ndependently, H, F, d, Br, |I,70R21, NR2§%24, NC2, V

CN, CF3, Ci1-C6 al kyl, C(:O)%%ﬁ, CQ2R21, or

C(=0) NR23R24, preferably F, , Br, or Cl-C6al kyl,

nore preferably F. In other preferred enbodi nents when

R3 is orthp to , t.hen n 4 can conbi.ne to . .
wherEHy 5 atABE RS 1o IESPERIA o YR TEN TS R CL e gppat invention
inclda%(é@féff@ﬁﬁ@s bSfordRIBNAIEH Shcotporkte thd emBodimlents@edribed above for

NR23R24, CN, CF3,. Cl-CB,alkél, C(:?ggé%,,CQERZ 3dients includ
compgungs QRSagra Las inpreeprigie o Hpneriy!e.pdditiong mpodimeps include
compd\IA SFFoRREa Rl Wwihe PréreRed hididitk Bf ptddfdX8; or RIF; or R' and R,

exanpl e i ncl udes a conpound, where s |'s 2, whi ch. has

t hin aesthengmhpdimente the msesenbinveptipnisrtudeh C RPRRTITOH farmula (Th):

of the present invention, s is 2, or s is 3. In other

enbodi nents, R3 and R14 can conbine to form -CH2Z- or

a 2CH2Z-; wherein Zis 0, S(0)y, NR27.In particular,

R3 and R4 can conbiyg to form-CH2Z- or they can

conbine to fornmCHQﬁi-lZZ-. 251 n particul ar

enbodi nents, Z@®g ONnd in others, Zis -S. WO

2008/ 013838PCT/ US3007/816699 I n further enbodi ments of

the present inven anJ 12.3 is ortho to X and R2 is

ortho to R3 apd-freta ' ien R2 and R3 conbine to

form R12 5An exanple § a conpound of the

foll owi ng structure

(Ih)

wherein each variable is defined in formula I. Additional aspects of the present invention
include compounds of formula (Th) which incorporate the embodiments described above for
compounds of formula I, as is appropriate. For example, additional embodiments include
compound of formula (Th) with the preferred moieties of groups R'; orR!' and R®; or R},
R* and R*.

In another embodiment, the present' invention includes compounds of formula (Ii):
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Enbodi ments of the present invention include those
conpounds where R4 is H 10 optionally substituted
w@hooS6adsks/| , or optionally substituted Cl-C6 ab&kDyylon7/016699

preferably H or optionally substituted Cl-C6al kyl. In
certain enbodinents R4 is optionally substituted Cl-C6
al kyl. I'n enbodi nents where R4 is alkyl, it is
preferably C -C3al kyl, nore preferably, ClCé6al kyl,
with nethyl being even nore preferred. Enbodi nents of
the present invention,include those conpounds where m
is |, 2, 3, 154, or when Rl is attached via a
nitrogen atom 1In p;Eticqbar, mis 1, or mis 2, or m
is 3, or mis 4, oY m¥s 5, or mcan be any
combi nati on of thdl aboje including, | and 2; 1 and 3;
2 and 3; 1, 2, and™§; O her enbodi nents i ncl ude
t hose conpounds wherH s 0, 1, 2, 3, 4, or 5 when R1
is attached via a cahMbos n}/T{L*nﬁthcular mis O,
or mis 1, or mis 2, or m or mis- 4, or mis 5,
or m can be any conbination(gs the above including, 0
and 1; 0 20and 2; 0, 1, and*Z2; 1, 2, and 3; etc. In
certain preferred enbodi nents of the present

whergifgih raHR it Jefied o S G EIoBR! TG P thg present invention

includk cERPblixds of I ah@al(KY Whicl Mborpaiayd dleleytboddhents described above for
het eroaryl, npre preferably_H or h ter

compargs ghFarmuliel. 4§ SRBRORRAE BrrrErily ad ftoe'f%%{?%%gwms include
comé@un@(iﬁlfgbﬁlmla iy With3he brkdYdd mBftiBES L R Vendi R'? groups.

referred in sone enbodi nents. WO
4 batiessmbydinsno of fpIEewy! invention, there apq igplypded compounds
ég?g ts of the piesent invention, R 3,
havi ggﬁ&&&g QQMEEESG, and R144 are each |ndependently
H or Cl-C6al kyl, nore preferably wherein at | east one
of is R13, Rt4 Rl 3a, Rlslz s R13c, and Rma is -1 u
C6al kyl . In otherg8 A Rvely preferred
enbodi nents, R13 and gqre each i ndependently Cl1-C3
al kyl ; or Rl4a and RIl{ each 5i ndependently Cl-C3
alkyl. In still other oed(eHROpHRNt s of the
present invention, R13 and R14, takef together with
the carbon atons through which they are connected form
a fused phenyl, thienyl, oxazolyl, pyridinyl, or
C3- G6eycl oal kyl ring; or RiFDand 14a, or R13" and
RI ", taken together with the carbon atons through
whi ch they are 10connected forma fused
and gigregBoyerio o1ms, nrikiwges of stqRedisemeriRiozms o5 phimprcgytically acceptable
algen together with the carbon atomto which
saltﬁ;tlgé@’tare attached forma C3- C8cycl oal kyl ring;
whemmjw ded that no nore than one pair of R13 and R14,

1, d
R g etk S uean%@aadhétffciéétf&rfﬂﬂ itk 78 2 imeen aoms
mnhhdbﬂm»mﬂybuhmaumdswﬂhtuugﬁ. erioops;t hey ar e connected
rR2 ;" to which they are attached to forma ring; and
Brher ei n -15t he fused phenyl, thienyl, pyrrolyl,
oxazolyl, pyridinyl, or cycloalkyl ring is optionally
R14, R13" and - x.14, substituted with Ito 3 R20
gr oups. MR8 preferably, R 3Rindor R13 and |4a, or é

he

~

R13" and 1j4a, or R13" and qu, taken together wth
car babaat t hr ough whi@

are connected

fused cloal kyl ring; 3 and 1213a, or 4 |
and @;4 en togethern, carbdtf ato

t heRR tached for C3- Bcycl oal kyl r|n3§ 20t h n,
the cyclogykyl ring is a is @%¥C4cycloal kyl ring. IR

sonme preferred enbodlnents of the present invention,
R14 is heteroaryl.
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In sone preferred enbodi nents of the present

invention, R2 is alkyl; in others it is cycloalkyl,
worpgoe/opased er ably cycl obutyl. In still others, PCr/us2007/016699

Cl, CF3, NR23R24, or ClCo6al kyl optionally substituted

wi th OR26, cycl oal kyl1CO- Cal kyl, or heterocycl oal kyl Co-

25Caal kyl, nore preferably Cl-Co6al kyl optionally

substituted with OR26. In certain other
preferred enbodi nents of the present invention, R21 is
H or Cl Coal kyl . In sone preferred enbodi nents

of the present invention, R23 and R 24 are each
R ist ndependent |y Cl -Co6al kyl. 30l n yet other preferred
enbodi nents of the present invention,

Q1 CFRgH cecurmsnce is dependensietoFr G Binb S eNR RS, NO2, CN,
théF?L@(g?”BlkkF‘C@b)ﬁ“ c@ith‘eéﬁb(%WR* apd Xa is CH,

nor e era q Xa %re qu
EnbodvmerRSisafrthorte RSy thea it and\FenFiilrbwmhl@? iRl EorphdddCH,-; or

conpa of f 2 3
Soon HIdEB alscrlodt b Arg s §Hlo to KPgnd meta 102 SPenR gnd R
Rl coabMRIt&iformi: a 5 to 6 nenbered heterocycl oal kyl ring
containing 1 or 2 nitrogen aj,ons and optionally
substituted with 1 to 3 R2 §roups; or R is NRIRLI,
pyrrolidinyl or 5 piperidylN ein the pyrrolidinyl

and pi peridyl groups are i¢gnally substituted with 1
to 3 R2 groups; or RL is i di nyl or piperidyl,
wherein the pyrrolidinyl pi peri dyl groups are
optionally substituted with'l to;3 R2 groups; R2is R

21RO 12. 2.1 . . . . R
R’ @éﬁrr@ p@sﬁalrsl, Rtz s i) e s ptoP Ly FRBBIRALIER 0 3 K
, Br, I, OR21,2NR 3R24, N2, CN, CF3, Cl- C6
, 0) R21 CO2R21
R™ gng %r‘tﬂﬁfbe%ce RASbensRt Pl ok AL VB HEAIKS] gpRTS optionally

Ck@@ri@uted%huwlzmgmu 3 at each occurrence is
IR”I ndegendentl Br: [; OR21; NR23R24; NOZ;

%F@k}'bphwlfﬂwy]@(“‘heﬁwme MF@lGHYb?n@enzyl groups are
ot %N%B%%bsr%ﬂtéd%% Plio @kzrfg,@.r,gyl wherein the al kyl

Is”optionally substit wth 1to 3 Rg groqps
3 and R are independently H, C;-Cs alkyl, phenyl, or benzyl, or R™” and R

combine to form a fused phenyl, thienyl, cyclopentyl or cyclohexyl ring; wherein the

phenyl, thienyl, pyrrolyl, cyclopentyl or cyclohexyl rings are optionally substituted
with 1 to 3 R* groups;

R at each occurrence is independently, H, F, Cl, Br, 1, OR2%, OR%, NR#R?*, NHOH, NO,, .
CN, CFj, C;-Cg alkyl optionally substituted with OR26, C,-Cs alkenyl, C5-Cg
alkynyl, C3-C7 cycloalkyl, 3-7 membered heterocycloalkyl, phenyl, 5 or 6 membered
heteroaryl, arylalkyl, (=0), C(=0)R*, CO,R?', OC(=0)R?, C(=0)NRZR*,
NR?'C(=0)R?!, NR?’C(=0)OR?!, OC(=0)NR**R*, NR*C(=S)R?, or S(O)R*";

R?! at each occurrence is independently H, .C-Cg alkyl, aryl, or arylalkyl;

R?? at each occurrence is independently the residue of an amino acid after the hydroxyl
group of the carboxy! group is removed; '

R? and R* at each occurrence are each independently selected from H, C,-Cs alkyl, and
aryl, or R?® and R?*, together with the nitrogen atom to which they are attached,
form a 3 to 7 membered heterocyclic ring optionally substituted with =O;

R¥isH, C,-Cs alkyl, aryl, or alkylaryl;

| -26-



Rl andare each, independently H or Cl1-C6 al kyl,
wherein the alkyl group is optionally substituted with
wd 200808868 groups; WD 2008/ 013838PCT/ US2007/ OAGEH 02001216699
is H C-Cs alkyl, phenyl, or benzyl, wheidin the
al kYl , phenyl and benzyl groups are optionally
substituted with 1 to 3 R2 groups; R13 and Rl14 are
irndependently H, Cl-C6 al kyl, phenyl, or benzyl, or
R13 and R14 can conbine to forma fused phenyl,
m.t j enyl ., cyc]lopentyl or cyclohexyl ring; wherein the
R H@rﬁvﬁrc“ ?%P’L'nyl pyrrolyl, cyclopentyl or cycl ohexyl
m is Bivis lﬁrlg aﬂ&EHe@rﬁ’d h Mltﬁiglaﬁfatdrﬁlt&@ g & od 1 thed If“%s attached viaa
grou or R13 and R14 are independently H,
al%y‘mlﬁﬁghyl or benzyl; or R13 and R14 can conblne
nis 6 & f;orma fused phenyl , thi enyl, cycl opentyl or
cycl’ohexyl rin 22, NR23R24 10R2" at each occurrence
5 QISQQ-PhEependent?y, H F, d, Br, I, ORR1, ORon N2, CN,

(;2 &% g‘f '%’2%1?"; %%eg{g%lflt il I?;%%%ﬁ B{}}é%l? gﬁx o alzﬁtepdegfo_}nclude the

full %M@uhﬂmhds of yyt Qﬁaﬂoklylbl,as pHENIH*, I(5-1§;ranﬁ Inm‘raﬁy edmbination or

subo bR eredt {iRie e FLalRtsbEried PoT e 7 o 20) oo 1,

omﬁwmﬁﬁs&m& thugi?ez_é‘ﬁtqsyaﬁign lﬁTXU&Hﬂl)D%Raac%lp&lﬁEsﬁﬂle@é les O. In
ea cur ren IS iRpde ently H, - al kyl, aryl,
10 other ?nc%r‘i}r‘gﬁ“ﬁgfls » & ’asgﬁlgoccur rence is independently
t hEmbegintbnes off tha @re%ﬂilﬂﬁvélﬁioﬁ inéiti@s tHobe c&)iﬁétﬁiﬁé'wﬁ&@llp is
fiy t hﬁ? car boxyl glg IS ,5 enpved; R23 and R24 at each

thase cqripouads Whera & e ARER | 4 sathe degendestly i or C1-Cs alkyl,

prefe@‘lﬁpsomldgyb,_@rgjk}qryl or R23 and R24, together with
t he nltrogen atomto mhlch they are attached, 20forn1a

3 P@bodimeanberidhe Reveridayeitios indinge doee eprapeynds where R is a 4- to
15  9-mesitRadd ﬁé’e’ér@gyé%ili@yl e, ??@ellaﬁlegi 5 Gb- @eﬂdéyédéxe@é{)ﬂlﬁycﬁzﬁkyl ring

al | cyl aryl; alkyl; mis
confaawaé e rvtrag%n ﬂpmso@err: prefmblad hitrogen a@omr arid memamst

subslj'itﬁteatvplgﬁ: h %j 3 \ﬁza E??o g@ r Hp&régrp %%Pﬁc? pnen?s ‘ygﬁ{l?lg' substituted 5~

nts o pr esen
membered belleracyokalkyd nipg undtmmxﬁg 1or mﬂnaogenvdnme,l sach 39pysralidinyl,

imid%@ﬂd{n | Sbr syparzogH ;nP_&Pr n%g{bo ngex?ta,clg Qgﬁ%&pgaa ly su%gt?tuted 6-
20 membate hempudyohwlalkyﬂ ribg mgn@ﬁﬁﬁ@l oF Bgntiogvh atorfis,{sh6lg S@p@%ﬂﬂﬁyl
plper?guiylog ; kﬁag dyop%gﬁ(i f;;}s?cﬁ,tm?l%rm%ﬁerrsg embodgnent.? R!is attached to

Y through a ring nitrogen atom. In other preferred embodiments, R' is attached to Y
through a ring carbon atom.

In other preferred embodiments, R! is:

R20 R20 R20 R20
R20
—N —N ~——N —N
5 ) s A , Or
20

; more preferably:

25

-27-
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pi peridyl, wherein the pyrrolidinyl and piperidinyl
groups are optionally substituted -37- WO
wQ@D8HBBIB3IBPCT/ US2007/ 016699 with 1 to 3 R2 grODPS200D616699
Rl is pyrrolidinyl or piperidinyl, wherein the
pyrrolidinyl and piperidyl groups are optionally
substituted with 1 to 3 R2 groups; R12R12 0 Rl3or
R14R14; or 10 R3 at each occurrence is independently,

H F. 4, Br, I, ORI NR3R24;CN, CF3, Cl- C6 alkyl,
C(=0) R23, CO21221, orRzg:( =0) NR23R24 200 When R3 is 20
ortho te R2, then R3 R14 can c%rbl ne to form R

-CH2C1-12-; or R3 at each occurrence | R20
[ R2aR24; NG
0) R21L-NnCO2R21; or -C(=§
wher el al kyl gra
R2 grBups; R
e each, independently Hor Cl-Cs alkyl,
wher ei &t he al kyI group is optionally substltuted Wi th
| {0ccttdi %f%@mmn’cssofhhe fabidep YatR ), e BYE or Rlore of the
benzyl , vvﬁerel n the alk &t}en yl ‘and benzyl grou ps
carbep éelﬁprﬁu[swanwsmn fﬁé&ﬁ ) saidisybgroyp pviyelpisggesent m the
2 3 [ That s t
V(IR AR L AR ekt S L e AP Rt Thatis to
say, feenyday ber diffgtent gyeaips paathetl tor caspohgheieyin thesgbgroup. Each —
(CH Iegﬁdﬁpe}xgently 6? Oc%{no §§§ %f ﬁésﬂﬁ%&gg 09%0%3% ?o?ll‘ﬁjl? HXtEOns are
mthnpmecsn@,td gfthel pm&run@mm fin Eertain ndRe pg:rfenabb ermodmants mis 3,

Cl- C6 al kyl h |
mor%%’i’?%’f"élygf’e Tﬁ’fgy g)e@&%?’“c%ﬁ Sconbi neat oyf orfn Zn?‘/usegr

phapyl R4 hi enyl , cycl opegtyl gar cycl ohexyl 5ring; 1(20

at é,a occurrence is in p@ﬂdently F, a, Br, I,

OR2 OR22, NR23-24, NHCH, CN, CF3, Ci1-C6 al kyl
Y- onal | bsort wed w h 6 rE2- C6 al kenyl, C2-C6

aI kynyl C3-C7 cycloa

ar i @Ytﬁgﬂ? ngﬂe pé%lﬁg%lvenéoxpfncﬁldgm rcggﬁlggﬁﬁ@sr WRE¥IR is

( 0) NR23R24, 10NR27C(=0) R21, NR27C(=0) OR21,
OC(=0) NR23n24, NR27C(=S)R21, op

In certain embodiments R? is



R21 at each occurrence is independently H, Cl1-C6
al kyl, aryl, or arylalkyl; R22 at each occurrence is
wo pabepessient | y t he residue of an amino acid afper/usine7/016699
hydr oxyl group of the carboxyl group is renoved; R23
and R24 at each occurrence are each i ndependently
sel ected fromH, Cl1-C6 alkyl, and 15aryl, or R23 and
R24, together with the nitrogen atomto which they are
attached, forma 3 to 7 nenbered heterocyclic ring
optionally substituted with =0; R26 is H Cl-C6 al kyl,
In othergmbogimgnigy Raisy| - R27 is H or CI-C6 al kyl ; m
is 3 when RL is attached via a nitrogen atom and mis
O or 1 when Rl is attached vi.a a 20carbon atomi n is O
or 1, qis 0, 1, or 2. Enbodi nents of the
present invention inclyge thgse conmpounds of formula I
wher ei n: groups are opwronalNly substituted with 1
to 3 R2 groups; R2 is pan |to tHe Y-(CHR4).-Rl group
30R3 at each occurreng@si ently, H F, d,
Br, I, OR21, NR23R24, : , CF3; Cl-C6 al kyl,
C(=0) R21, CORR21, or C( =cONRZ3R24;or when R3 is ortho
to R2, then R3 and R14 can conbine t6 form-CH2CH2-; m
is 3 when Rl is attached vig*)nitrogen atom and mis
0 or 1 when 12] is attached via a carbon atom n.is O
In other embedimsaiss Relf ar, a first enbodi ment includes those
conpounds wherein: Rl is attached by the nitrogen
atom R2 is:

R12

In other embodiments, R? is

®R*)

In other embodiments; the R? can be a combination of R?* through R?E. For
example, such combinations include: R, ch, R?° and R%E; R?A, RzB, RZD, and R2E; R2A,
RZB and RZC_ RZA RZD and RZE, RZA RZD and RzE_ RZA and RzB, RZB and RZC; R2D and R2E;
etc. ' | '

In other embodiments, R? is:

-29.



R13 and R14 conbine to forma fused phenyl or thienyl

ring; and mis 3. 10l n other enbodinents, R2is: 1In

wo oshesssenbodi nents, R2 is: 15 In a second pect/usbanic699
enbodi nent : Rl is attached by the nitrogen
atom 20R2 is: WO 2008/013838PCT/ US2007/ 016699 R12
or R14 R14 R13 and R14 conbine to forma

fused cycl opentyl or cyclohexyl ring; and 5mis 3. In
a third particular enbodinent- RL is attached by the
ni trogen atom R2 is: 10 R]3 and Rl4 are

independlénztly H C-Cs al kyif, phenyl , or benzyl; ]and

O N O N
O N\IN IN lN
R' N R'3 R1 NS R
, R14 ’ R14

R™
(i) (i)
Tm Ff 12 (iii)
o] N\N O N\N
| E
R™ AN R A R™
, R"
(iv) v)
R12
o M
\N
R13 ‘
R133
R14 R1 4a > H]
) (viii)
or
wherein:

when X and X are both-CH, then R* is meta or para to the Y-(CHR*),,-R 'group;
and

when either X or X* are N, then R? is para to the Y-(CHR*)-R'group;
each R? is:

-30 -



mis 3. In a fourth particular enbodinent: 15R1 is
pyrrolidinyl or piperidyl, wherein the pyrrolidinyl
w@pmspiisss i dyl groups are attached by a ring cecbos2007/016699
atom and each are optionally substituted with 1 to ,
n"20 groups; R2 is: 20 - 41 - R4 is H R13 and R14
are independently H, Cl-C6 al kyl, phenyl, or benzyl; m
is O0or 1. 5ln a fifth particular enbodinent: Rl is
attached by the nitrogen atom R2 is: 10 R13 and Rl14

DR AR SRR
byC(=|=@)Rﬁ‘,t @6@@% mt@(iﬂO) P'sor R14 >
when R is ortho to R?, and R is (i), (ii), (iv), (vi), or (ix), then R? and R'* taken
together may form -(CHy)s-, -CH2Z- , -ZCH,-~, -ZCH>CH;- or CH,CH,Z-; wherein Z
5 is O, S(0)y, or NR*’; or
when R? is ortho to R?, and R? is (iv), (v), or (viii), then R? and'R"® taken
together may form -(CHa)s-, -CHyZ- , -ZCH,-, -ZCH,CH,- or CH,CH,»Z-; or
when R? is ortho to R?, and R? is (viii), then R® and R'* taken together may
form -(CHz)s-, -CH2Z- , -ZCH;-, -ZCH;CH,- or CH,CH,Z-; or
10 when R? is ortho to X® and R? is ortho to R? and meta to X2, then R? and R? taken

together may form:

R12

|
N 0}

N
|
; preferably wherein R? is (i), (ii), (iv), (vi), (viii), or (ix). In certain
H
O N\N
|
more preferred embodiments, R? is (iv); or it is (i); more preferably : ;oritis

(iii) and one of R"? is cyclopropyl. In other alternatively preferred embodiments, R2 is (vi),
15 (viii), or (ix).

In some preferred embodiments, R? is:
R12

or

R1Sa

14

x["un-

, more preferably

-31-



R13 and R14 are independently H, Cl-C6 al kyl, phenyl,
or benzyl; 20mis 3. In a seventh particular
we@piediasent : RL is attached by the nitrogen ateor/uiRo7/616699
ortho to R3, and R2 is: WO
2008/ 013838PCT/ US2007/ 016699 R3 and R14 conbine to
form-0-12CH2-; mis 3. Enbodi nents of the
present invention include those conpounds of formula I
S5wherein: X and X4 are CH Y is 0; Rl is NRLR1I,
pyrredikdinyl or piperidyl, wherein the pyrrolidinyl
and Q|peridyl groups are jﬁiionally substituted. with 1
otlo 3pNR2 groups; 10R2 is pdra to the Y-(CHR4).-R1
Up; K3 at each of sNee i s independently, H F
OR23d; RN 23R} 24, , CN, CF3, Cl1-C6 alkyl,
.--0 )INR23R24; or when R3 is
conbine to form
27 en RL is attached via a
nitrdgen atom and mi3>0 ogua m@gﬂl&rg?e%gﬁghed vi a
a 15carbon atom nis 0 or 1. Additi onal “aspects
of the present invention include conmpounds of fornula
ifch incorporate the enbodi nents described above
onmpounds of forrmula |, as is 20appropriate. For
N, additional enbodinents include conpound of
Il with the preferred noieties of groups Rl
nd R13; or RI, R23 and R 24, etc. For exanple,
im enbodi nents of conpounds of fornmula Il: Rl
1, pyrrolidinyl or piperidyl, wherein the
pyrrolidinyl and piperidyl groups are optionally
substituted with 1 to 3 R2 groups. 25For exanple, in

' pounds,2of formula I1: 123 at
R e e e U R

OR21, NR23R24,N..-.2, CN, CF3, C -
R12

5 In still other embodiments, R? is:
In further embodiments of the present invention, R? is para to the Y-(CI-IR4)-
R'group. In certain embodiments when X and X® are both CH, then R? is meta to the Y-
(CHR“)-R'group, or R? is para to the Y-(CHRY-R! group. In other embodiments when X
10 and X" are both CH, then R? is meta or para to the Y-(CHR*-R'group. In other

embodiments in combination with any of the three R? groups, R'? and R" are independently
H, or they are each independently C,-Cs alkyl, or they are each independently aryl, or they
are each independently arylalkyl. In further embodiments of R%, R'® and R™ can combine to
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ceor 21,24; C6 alkyl,tt. CO2R21, oror Ce=0) NR23R when
R3 is ortho to R2, then R3 and R14 can conbine to form
wo GihsdPB38l2- I n certain enbodi nents, the conportesmH7/016699

the formula I*: WD 2008/ 013838PCT/ US2007/ 016699
(R3)na R2 Y-(CHR4 n)T- RL I* are selected fromthe
group consisting of: 2-m
ethyl-6-{4-[(R)-2-nethyl-3-((R)-2-nethyl-pyrrolidin-1-
y1) - propoxyl - phenyl ) - 52H pyri dazi n- 3- one;

form @gﬁsécﬂ-pl’fééﬁi fRg) gﬁr)’(he)péé?x%hﬁ' afubed/iheeny) rinesithdy o Bikalfused

H pyri dazi n- 3- one;

pyrradylring, @r thaysas-faop szfemczcw@pwl ripg PF Hicy dap famy 8 fussd gpclohexyl
0 3

ring. A%{ER%% %E%f: %‘4%%% oﬁﬁnﬁg tbq@ﬁﬁpyr v glff?sdelﬁﬁﬁreny r)n}gp Irl%sptg?( )t/’(l)llowmg

structgreny 1} - 2- net hyl - 2F1 10pyri dazi n- 3- one;
2,6-di methyl-5-{4434(R)-2-met hyl-pyrrolidin-1-yl)-prop
oxy] Thenyl}-21-1 pyri dazi n- 3- one; )
2, 6-di net hyl-5-[4-(3- plperldRH 1-yl - propoxy) - phenyl] -2
H-pyrl dazi n- 3- one;
6- met hyl - 5- {4434(R) - 2- net
- phenyl ) - 2H pyri dazi n- 3-
6- met hy1- 544- ( 3- pi peri di \1- 1- pr opoxy) - pheny1] - 21-1-p
yridazi n- 3-one; S )
544- ( 3-azepan-| -yl - propoxy) - phenyl1] - 6- net hyl- 2H pyri da
2|n one;

3-
Rty 86 (A RLnPnJEh ek BIGE Aldsd eBimbolikds PEARPIY 0.

pyrirdazin
Cert@@ 2mhedhpents tlrmh(@»tboq@eqomﬁqund_s yhersroisdx \§tilppidayambodiments

, n (3-azepan- 1
mdu}é tﬁ&%ggo%(’;} &‘%Wherf %ﬁ et hy1- 2H pyri dazi n- 3- one;

5 BEAbdd(iint? oﬁ'&ielwésepymwahtlcdi ineludy il)osp compryddsphilaary B -at each

ocoufghed s ndergnd i 10 b, B OB AT BB Mo, o £Ry, £1o65 ally

C(—d)ﬁzb)@(l)ga’ij &(3(=@)NR23R24, preferably F, Cl, Br, or C;-Cealkyl, more preferably
F. Ir}:q_t 4€§qe§ég%z epab ents ngh%?l )s _optﬂce) rt]g ﬁ]z _t%ér? i@ X R-l‘zcan combine to
formZCOPBCRKL - ﬁf‘éerfa% %B@dlhﬁ:lnts' R* di-hkh BEQRRYYe ishhespehliedty, BI, F, Cl,
Br, 1255 REERB T Dk G CBay/@y Cralierk SACRIRY- ROURS) oprQINEPR™. In
othet dabodithkenR] RP R YPREERY then RPllid 1Y Lhil 88thBind 18 B6rm —~(CHy)s-. An

example includes a compound where s is 2, which has the following structure:

-p rrolidin-1-yl)-propoxy] '

In certain embodiments of the present invention, s is 2, or s is 3. In other embodiments, R}
and R' can combine to form -CH,Z- or CH,CH,Z-; wherein Z is O, S(0)y, NR*'. In
particular, R? and R'* can combine to form -CH,Z- or they can combine to form CH,CH,Z-.

In particular embodiments, Z is O and in others, Z is -S-.
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30243- net hyl - pyri di n-2-y1)-5-{4434(R)-2-met hyl pyrrolid
in.4-yl)-propoxy]-phenyl) - 2H WO
w@D8HBBIB3IBPCT/ US2007/ 016699 pyri dazi n- 3- one; PCT/US2007/016699
6- met hyl - 5-
{443-((R) - 2-net hyl -pyrrolidin-I-yl)-propoxy] -phenyl }
-2-pyridi n-2-yl- 2H pyridazi n- 3-one;
6-met hyl- 2- (3-net hyl -pyridin-2-y1)-5-{443-((R)-2-rneth
yl -pyrrolidin- 1 -yl)- 5propoxy] -phenyl}
6

2 ' D3 . : : 3. a 2.

~ TS SRR ONE ot the present towgntion, K05 orq ta X syl B fp ortho to
R’ and -noste fo KiidhercRT end B2 coline (td form:

-cyclobutyl-piperidin-4-y|Oéyg-pheny11-6-nethyl-2F+pyr

I dazi n-3-one; 544-(1 |

-cycl obutyl - pi peridi n-4-y| o

di n-2-y1l-2H pyri dazi n- 3-

105[ 4- ( pi peri di n- 4-yl oxy) -

514-(1

-cyclobutyl- pi peridi n-4-yloxy) - phenyl] - 2H pyri dazi n- 3-

one; 514-0

-cycl obut yl - pi peri di n-4-yl oxyyphenyl11-6- et hyl- 2-t hi op
An dample jnktutlep vicodidound 3f Medollowing structure: 6- met hyl

-5-{4-(34(R)-2-net hyl -pyrrolidin-1-yl)-propoxyl - phenyl

- 2-t hi ophen- 3-yl 152H pyri dazi n-3 -one; 5-

{4434(S) - 2- et hyl - pygnol i di n-1 -y1) - propoxykphenyl | -2-p

yridi n-2-yl-2Hpyri dagi n- 3-one; 5-(4-(l

-cycl obut yl - pi peri diN4-yOoxy) - phenyl] - 6-net hyl-4,5-d

hydr o- 2H pyri dazi 3-ohe; 206-

{443- ((R) - 2- net hyl r gl 1di n- 1-y1) - propoxykphenyl | -5

-pyridin-2-y1-4,5- O- 2H pyri dazi n- 3- one;

6-14434(R) - 2- net hyl - «l@ i din-1-y1)-propoxyl -phenyll-
5-pyridin-2-yl1-2Hpyri dazi n- a{ﬁi&?v//\f31 _
644- (pi peridi n-4-yl oxy) - phenyl1l-5-pyridin-2-y1-4,5-dih
ydr o- 2H- pyri dazi n- 3- one;

e R TR e A
optiww(lshgﬁ;tﬁiea h(}jﬁtagaiwé,aﬁrdpﬁk}ﬁamy MWRKMkePORTY hikoxyRYkdf8iaBly H or

-2- - rrdazin-s-one; . . . .
°Pﬁ%f!f{1%’-8(1§§t8%ﬁ6bd€gﬁikyai Feesrimembodisanss. Bidngptiongllsrsubgituted C;-

1 Sxrpld iRt | ' 0R % -
bty ot e dr e SRy Cpip Y g pyeferebt
CiCalkylyvith mathylheigeeven more preferred. .

2- Eaiddunkms 8F hﬁ@m{énf Hivk A8 e N B oBhd WA e mis 1, 2, 3,
-y1) - propoxy] - phenyl }-211pyridazin- 3-one; ] i
4, or(;%/)(\%en Rudy ajtaghssl yigR)nittogast 4tgin. dppagicudirnm ig 1, ormis 2, orm is 3, or

m is4Y 3)) mk ‘3?81)(%} daﬂlb%%&}cbgmlﬂir@{iﬁ)h%?ﬁenéb%ve %‘cqﬁding, land2;1and 3;2

and 3; 1, 2, and 3; etc. Other embodiments include those compounds where mis 0, 1, 2, 3,

enyl] - 6-net hyl- 2-pyri

] - 2H pyri dazi n- 3- one;

4, or 5 when R! is attached via a carbon atom. In particular, mis 0,ormis 1, ormis 2, or
m is 3, orm is 4, or m is 5, or m can be any combination of the above including, 0 and 1; 0
and 2; 0, 1, and 2; 1, 2, and 3; etc.

In certain preferred embodiments of the present invention, s is 2.

In other preferred embodiments of the present invention, R?isH, C;-Cesalkyl,
cycloalkyl, aryl, arylalkyl, or heteroaryl, more preferably H or heteroaryl, with heteroaryl
being even more preferred. Alternatively, C;-Cealkyl, aryl, arylalkyl, or heteroaryl is

preferred in some embodiments.
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WD 2008/ 013838PCT/ US2007/ 016699
643- f1 uor o- 4- ( 3- pi peri di n-1-y1- propoxy) - phenyl] - 2H pyr

WO dmz01838 one; PCT/US2007/016699
4-met hy1-6-{443- ((R)-2-nmet hyl -pyrrolidin-1-yl)-propoxy
kphenyl ) -4, 5-di hydr o- 2Hpyri dazi n- 3- one; 4-net hyl - 6-
{4434(R)-2-net hyl -pyrrolidin-1-yl)-propoxy] -phenyl}
-2H pyri dazi n- 3- 5one;
4- et hy1- 644- ( 3- piperidin 1-yl - propoxy) - phenyl j - 211- py
ridazi n- 3- one; 13 13b pllc
(4o esaftls)r)r%feﬂﬁww?y%&m offh¢ Pl iRYantiedy Rop KooRy)» B » R

and R&PYkd each lH&é AEI}EilﬁrIBr &,-Csalkyl, more preferably wherein at least one of is

tetr 0- pht hal azi n- 1- one
R", @?R{éﬁ %L d Rl‘{jl is C;-Cealkyl. fn other alternatively preferred

1 ( )a— B 14a.
ik 4GB kO B

indepﬁndmltllyﬂr@;lsmyls pi peri di n-1-yl - propoxy) - phenyl ]
A_%hsstiﬁ’oZHetr%tréf%HX&j L QRYEIHPRENs Ahd ]ppéééﬁtqﬁzéxﬁfolf, R nd R, taken

togetfe34ad{ fhe-cArbiontatany thedhgh whichrtbéy aierrofingctyd faropoiyspd phenyl,

thien{z}%/ é%éq%_ )P}Yc& %ln 8f éi-é‘ﬁcxci %Z%g}rg? g? ﬁejb%BS lﬁlaror R'? and 2, or R'*®
and "(“gﬁ?%ﬁm‘fﬁttﬁ&én toyéthed with theledyBgn aoodbough widelythey are
- pyri daz

conngstybiepiT Rsed e 1Sy ring: gr R a5t B2 on RM and RA* token
togetﬂefravﬂ’l MeapsRYAtbRasd ivhidh thédardeefed forihd £Cs-Cseycloalkyl ring;

v Aoyt o %, KPS T O B

RMe, sy agxa‘l@y’d OXYRE Iby* )ané ﬂméﬁﬂRR} ars tﬁﬁ‘éﬂ"‘ﬁb@eﬂ%f WathitBé Serbon atoms |
’y1) - pr opoxy] - pheny? yridazi n-

through (teyh mewmnsqt@da)or i wgahﬁbw @ryra;ﬁéplpf‘dii tﬁf?ﬂ? fying; apdwherein
the ﬁ;%ﬁ pfl p%/ Fl)ﬁeernlyg:_p!'w g:garéggr %}Qﬂﬁrhyl or Cf/cl(zalkyﬁl n?ngtlz opnonally
substdntedoylﬁh bmea gﬂq@ps i More prefasblyoRe’ and R™, R™ and R or ¥ll3 and
Ma, or b 3513 Rl grelihd iRy lta.lpenchge):%gr Wi ﬂ%]éax@d}k B¥ids Q%hgﬁ Which

they ﬁ(e?coﬁﬁ&dgéd(ﬁwr&r 4 Bispdl B4ty clodikyl rimy; op B IndREAYR Hapg R4,
Zl n
takery (9ERBER, ﬂzm%afb@a atorioy Wich S P Rt shed o 2 Sraptasieatit nnes
then efé )gic}alkyﬁ Hn@)iE h @ka@g T3cyicMey] ring.
yr Il’)(f@?}r;eﬁgrg¥eé'f?é embodlngee:r%ls %If Phelpr)e/slen mQrpgtlgg I@h 1s eteroaryl 4P

{ 41 sdmdd ﬁkfe@re’ﬂi@n&%dbﬁh‘ﬁt& o ki Iﬁres]eni/ﬂn)veﬁﬁ&p@@]s alRyie tybthers it is
-2-pyrimdin-2- glﬁrldazm-

cyclc@llad(monwmt&a@ir 9yc19 ki %ﬁﬂlzptwapx%) ipFr ChiGEsNRT R 0t Ci-
Ceal ﬁid';} &b%ﬁ% with OR?‘6 cycloalkle C4alkyl or heterocycloalkleo~
8P o hox

propy i peri di’n-4-yl et ri,di n- 11-
Caallpif pore m‘aﬁqmbls (bf{gs yhgptlonally substituted mtk?& 29 3y

In certain other preferred embodiments of the present invention, R* isH or C;-
Cealkyl.

In some preferred embodiments of the present invention, R? and R* are each
independently C,-Cgalkyl.

In yet other preferred embodiments of the present invention, R*is Hor Cl-Csalkyl

In some preferred embodiments of the present invention, at least one of X and X, is
CH, more preferably X and X, are each CH.

Embodiments of the present invention include those compounds of formula I

wherein:
-35.
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646- (1- cycl obut yl - pi peri di n-4-yl oxy) - pyridi n-3-y11-2H
W@EY0BAE3BEAN- 3- ONe; PCT/US2007/016699
6-[ 6- (1-isopropyl -piperidin-4-yloxy)-pyridin-3-yl]-2H
pyridazin-S-one;
6-[6-(1-cycl opentyl -pi peridin-4-yl oxy)-pyridin-3-yl]-2

-met hy1-211- pyri dazi n- 3- one;

6-[ 6- (1-cycl obutyl - pi peri di n-4-yl oxy) - pyri di n- 3- yl] 2-
X alEXTWé-GAi pyr i dazi n- 3- one;

56-[6-(1- cyclobutyl pi peri di n-4-yl oxy)-pyridin-3-yll-2
Y“S-(?=sopropy1 2H pyri dazi n- 3- one;

R'j o 6?@2&8%) ;%o Egg%}irﬂli_)er?é( heRldJbfbatkyY fihg QB&B%Q@ 1RY5 mtrogen atoms

6 pad estlcmqblevrauuattnu@dywlpa o3 R gropps;dirR'ds N R H pytedliiiny] or

5 gﬂ)(f%dgp %«fhegel? ﬂ?e %znoel}c}lwl anﬂ P ﬁend 5 grpypf aie o_%loyil]ly aubétltuted
- d it hiol3 R, ngrGuhgnglr &' Zk-k)yrlﬂpzlmyldﬁ;jxpibrﬁ}yo,ﬁeherem the fyrrohdmyl

py M dF)lg?eCX¥lll org}lié%%c oléaﬁgpehlij ubg“%xte%x\wm q)écr) I3 ggou%,%

R*i6544- (1- cycl obut yl - pi peri di n- 4- yl oxy) - pheny1] - 4, 5- dlhyd
ro-211-pyri dazi n- 3-one;
6-[4-(1-cycl obutyl - pi peridin-4-yl oxy)-3-fl uoro-phenyl]
-4, 5-di hydr o- 2H nlda7|n 3- 15o0ne; 12
6-[4-(1- cyclobutyl pi peridirx-4-yl oxy)-phenyl] - 4 4-di m
et hyl - 4, 5- di @y dr oy 211 pyri dazi n- 3y0ne;
6-[4-(1-cyc|o yI peri di n-4-yl ox
-4, 4-di net hyl- 4, hydr o2H pyri dazi
20644- (1-cycP pe perldln Apye
dazi n- 3-one; .

10 6-[4-(1- cyclobutﬂR plper|d|n 4-yl oxy) - dﬁenyl] g;+pyr|d

azi n- 3- one;
614- (1- cycl obutyl - pi peri di n-4-yl oxy) - 3-fl uoro- phenyl] -

R?is2H pyri dazi n- 3- one;
6-[4-(1-cycl obutyl - pi peridi n-4-yl oxy) - phenyl] - 2- pyri di
n-2-yl-2H pyri dazi n- 3- one;
614- ( pi peridi n-4-yl oxy) - phen¥%} 2-pyridin-2-y1-4,5-dih
ydr o- 2H- pyri dazi n- 3- one;
256444( R) - 1- cycl ohexyl - ggrrogbdln 3-yl oxy) - phenyl] -4,5
-di hydro-211- pyri dazi n-
6444(R) - 1- cycl ohexyl - pyrrolldlq 3-yl oxy) - phenyl] - 2H py
ri dazi n- 3- one; A
6444(R) - 1- cycl obut yl - pﬁ%roll ug-B-yIoxy)-phenyl]-ZFpr
ri dazi n- 3- one; R .
6-[4-((R)-I-cyc|opentyl-pyrrolidin-?-yloxy)-pheny11-4,

15 5- di hydr o- 2H pyri dazi n- 3- 300ne
3 t h Al Q,4536k -RAhe
R at%a Géc%ghﬁélg eé{ﬁi'xa&%@é?f’% o]f]réﬂ%f{ Ridort X%, A48k, .-

«y?dkﬂb@(‘?@)MACOiR%ycﬂ GEEOINRZRI*par i di n- 4- yl oxy) - phe

%%%“‘}‘ég%’di%%% Y IRASG" SarBiining S form -crr.crts o

2 Riatleattuoscluade {spndegendéntiyd Hy FOXY) B neORPi; NRBRY: Nys; CN;

| Boc
20 631;3; Qeﬁq%éuﬁfoﬁ{ﬁe?o T R CTRMR Rany 13- 2- (2, 2, 2-
RrR* 1sH01f‘131u05 ke, whikreid the alkblygioGp is’dptidnhil ¢ sabstitde@Q8th 1 to 3 R
62$4 1- eyel opentyl - pi peri di n-4-yl oxy) - phenyl] - 2- (2, 2,
Puor o- et hyl ) -4, 5- 5di hydr o- 2H pyri dazi n- 3- one;

R“’aﬁdR "8 e 4 RIncRpBRddiylly-H ¥F CRJ
?) F € }{;&EJ) %% Ii/ L (292 5%11{}} |‘%}Ilelfglrn othe alkyr froup is optlonally
Sg TG Lﬂbg d8PURS:3- one; :

-36 -
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- {4-
[ 3- pi peri din-1-yl - propoxy] - phenyl} 2-(2,2,2-trifl uoro-
w@bdvg013835- di hydr o- 2H yri dazi n- 3-one; 106- PCT/US2007/016699
(4-[34(R) -2-net hyl -pyrrolidin-1- yl)-propoxyl-phenyl}
-2-(2,2,2-trifluoro-ethyl)- 2H pyridazi n-3-one;
644- (3-pi peridin-1-yl-propoxy)-phenyll-2-(2,2,2-triflu
oro-et hyl) - 2H pyri da2i 11- 3- one; 15one; 5-
[4-(1- cyclobutyl piperidin 4- onxy) phenyl] - 3, 4-di aza-
,.bicyclo[4. 2. -
w( Hy fm)aﬂgxlfﬂtqwf OWFWH ‘eﬂl?femfhe gyl mhs'a%k?;ﬂd BsRE\groups are
optfbngllﬁ@ﬁbstf@ﬂlt@&'e}lﬂhiﬂ)?Rg] g}@h &#-en- 2- one;

-( - cyclobut piperidin-4 on

4
R and R Asieante iy aRe oy o P b Y aa%wyf?oai%”
( 4 éx(qg}o % Rka PR t'hﬂz'nS}I Lyud ér&l} io‘lﬁﬂﬂr}ﬂé véerein the

e

xahydro-" ‘eyel opent a[ d yr| azi n-1-one;

i’ubné’!l. thxytnylobmylly myp@ppmhomcmmy xpmgppgoxylb( spbstituted

tetr Y, d 10520 pent a[ d] pyri dazi n- 1- one;
tgﬂo &$§1%%§%% ?pcyclobutyl pi peri di n-4-yl oxy) - pyri

d| n 3&imm‘44xesmdemem&ﬂ C28hyyalky apliemy B -on benzy8; or
ﬁ%a&ﬁ%)'%g Fg&%&%kﬁ%ﬁ E’(gllg!l %Iﬁéseé |‘?én’lr)lylp {h(laéjny)f,ycycpop%rqt\grll })r cyclohexyl
4 ﬁ?glgethyl 64443 E(R) 2-nmet hyl -pyrrolidin-1-yl)-prop
0X en 5 - i dAazi_nmn3- :
R o shdh §iomevades gependrai 1L by Lot GoR 10RS NIPR™, NHOH, NO,,
- yd;N PO n e eytl&nmy&udsthuﬁa%afbm& 10,484 AlRerBAS CIDﬁCs ~

3-fl uoro-4 4-(3-piperidin-1-yl gro oXY, hen

hygl,kynzglkpp@, cd'algaﬂ(.yg 35h&embered he terocycloal?(yl p erlyl S5or g membered
5, gﬁgmlhi A1 3 &*@)m’ﬁidgmgkﬁyomkosk% ; GEOINIPRY,

OZéﬁ@@(—(g)NR % NRzQC("S)R or S(O)R*";

R*! eg eﬁéh4§ g:\glﬁ)eﬂ ﬁﬁ&é’en@%ﬁg{{ S %ﬂq&i— zﬁgr ﬁp%&ga]r%kﬁh eny11-

R* at each occurrence is 1ndependently the remdue of an amino acid after the hydroxyl

4aﬂ§ 6

group of the carboxyl group is removed;

R* and R* at each occurrence are each independently selected from H, C1-Cs alkyl, and
aryl, or R* and R*, together with the nitrogen atom to which they are attached,
form a 3 to 7 membered heterocyclic ring optionally substituted with =0;

R% is H, C;-Cs alkyl, aryl, or alkylaryl;

R? is H or C;-Cs alkyl;

m is 3 when R! is attached via a nitrogen atom, and m is 0 or 1 when R! is attached via a
carbon atom;

nisQorl;

qis0, 1, or2.

Embodiments of the present invention include those compounds of formula I
wherein:
X is N and X" is N or CH; or X and X® are each N; or X is N and X" is CH;
Y is O;
R!is NR'°R! or a 5 to 6 membered heterocycloalkyl ring containing 1 or 2 nitrogen atoms
and optionally substituted with 1 to 3 R*® groups; or R!is NR'°R", pyrrolidiny} or

piperidyl, wherein the pyrrolidinyl and piperidinyl groups are optionally substituted
-37-
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6- 13, 5-di fl uoro-443-((R) - 2-net hyl- pyrroldi n-1-y1)-prop
oxykphenyl} - 2Hpyri dazi n- 3- one;

wok 0008813838li br onp- 4434( R) - 2- et hyl - pyrrol i di n- IpgipSDEI6699

oxyl - pheny1) - 2H pyri dazi n- 3- one;
6-{3,5-difluoro-4134(R)-2-net hyl -pyrrolidin-1-y1)-prop
oxyl - phenyl) - 4, 5-di hydro- 2H pyri dazi n- 3-one;

614- (1-cycl obutyl - pi periclin-4-yloxy)-3,5-difluoro-phe
nyl] - 4, 5-di hydro-211- 10pyri dazi n- 3- one; :

Si?ﬂnt%&,]l @f gbagr%) {)s:3 %I5 rlé g)i/r?olld1Xyl or)ﬁperidmy W, gr%xrnoﬂqg pyrrolldmyl
644nd pipesiayioatyd arp |qpﬁbnailwu$suduwdy\)/mp ey K> prampkhy 1-

,.4,5-di hydro-211-pyri dazi n- 3-one;

l5(R)-644-(1-cyc|obuty|-piperidin-4-y|oxy)-pheny1]-5-net
hyl - 4, 5- di hydro-2H 15pyri dazi n- 3- one;

(S)-6-[4-(1-cycl obutyl - pi peridi n-4- onxy) phenyl] - 5- e

t hy1- 4, 5- di hydr o-R% " pyri dazi n- 3- one;

614- (1- cyclobutyl{plperldln 4- onxy) phbnyl] 5-et hyl- 4
, b- dlhydro 20%<

5- met hy1- 6-
] - pheny1l) - 4 5- dth@¢O Zkbyrlda2|n 3- oneRPacenate
5-met hyl -6- (413-((R)-2-m ; or

et hyl - pyrrolldln 1-y1) - propoxy] - phenyl}-4,5-d|hydro-2H
- 25pyri dazi n- 3-one di ast ereoner;

R®ig- nmet hy1-6-{413- ((R) - 2- et hyl - pyrrolidin-l-yl)-propoxy

] phenyl11- 4, 5-di hydro- 2H pyri dazi n- 3- one di ast er eoner;
5- net hyl- 644- ( 3- pi peri di n-1-yl - propoxy) - pheny11- 4, 5-d
hydr o- 2H pyri dazi n- 3- one; 12

5- net hyl - 644- ( 3- pyrrolldln 1- yl-propoxy) phenyl] -4, 5-d
i hydr o-211- pyridazi n- 3- N._

306-{(R) - 2-net hyl-443- ( 2- hylhbyrrolldln 1-y1)-propo
xyl - pheny11- 4, 5- di hydr o- 2H— yria2|n 3- one;

2-{4434(R) - 2- nethyl Py IRt <1-Wl) - propoxyl - phenyl) -
6- phenyl-211- pyri dazi n-3- onelq4 WO

2008/ 013838PCT/ US2007/ 016699 R

6- met hyl- 2- {443- ((R) - 2- net hyl - pyrrolldln | -y1) - propoxy
] - phenyl } - 2H pyri dazi n- 3-

R? at each occurrence is independently, H, F, Cl, Br, 1, ORzl, NR23R24, NO,, CN, CF;, C;-

R4

RlO

RIZ

Cs alkyl, C(=O)R*, CO,R*', or C(=O)NR*R?**; or
when R? is ortho to R?, then R® and R!* can combine to form ~-CH,CH,-; or
R? at each occurrence is independently, H; F; CI; Br; I; OR*!; NRZR?*: NO,; CN;
CF3; C)-Cs alkyl; C(=O)R*'; CO,R?!; or C(=0)NR*R*;
is H or C;-Cs alkyl, wherein the alkyl group is optionally substituted with 1 to 3 R*
groups; .
and R!! are each, independently H or C;-Cs alkyl, wherein the alky] group is optionally
substituted with 1 to 3 R? groups;
is H, C;-Cs alkyl, phenyl, or benzyl, wherein the alkyl, phenyl and benzyl groups are
optionally substituted with 1 to 3 R* groups;

R" and R" are independently H, C;-Cs alkyl, phenyl, or benzyl, or R'? and R™ can

combine to form a fused phenyl, thienyl, cyclopentyl or cyclohexyl ring; wherein the

-38 -
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one; 2-

{4-(3-((R)-2-nmethyl -pyrrolidin-1-y1)-propoxyPphenyl)-2
woRk@BhiIgas azi n- 1- one; PCT/US2007/016699

246- (1- eyel obut yl - pi peri di n-4-yl oxy)-pyridin-3-yl]-6-p

henyl- 2H pyri dazi n- 3- one;

52-{4- 13- ((R)-2-net hyl -pyrrolidin-1-yl)-propoxy]-pheny

|} -6-pyridin-3-y1l-2H pyridazi n-3-one;

444- (1- cyclobutyl piperidin 4-yl oxy) - pheny1] - 3- net hy1-

6H— I d Py . .

ey SHeP b BT FHRTHPSRIA oy 7 OBHEres aFe prigpaliy pstivuted
3 \411}@']1 @&Buﬁ&?dmzpz—&ne
103 ,Met h 3-pi per| di n- }/I - pr.opoxy) - phenyl1l- 6H- i

Z'tgd ar44@<§ﬁqeagezq H, Cyfte alkyl, phenyl, of benzyl;"or

é{ e AR e et Dtlse P phéi i tHieRyll cyélb p&ft?ﬁﬁ}%lohexyl
pheny -6H isoxazol o [3, 4-d] pyridazin-

ring; 843- ((R) - 2- net hyl - pyrrol i d| n 1- yl) propoxy] 5 6- di hydr

R® géa%#o%%é}[c'é]'ﬂr@@ﬁedcﬁ ?y 6H %‘@»RZDQS’R”ZRRS}E@N%JHOH NO,,

one;

et®M| CPy,r¢eC4 dkyﬂ-dptgoh)allp deﬁdm}tbd ph@r@li s ChiGayal ke iGe=Gs
{ filgmy?z)é éﬁﬁ}"ﬂ ?lkis Pr Opegberef heBro%ycloaH;()g/lr ph%né/ hy % c}zr 6 membered

- Hetérommyll,i adiplaikiyl, 3=0), C(=O)R?, c:ozR21 OC(=0)R*! C(-—O)NR R

SRR RS BRI el A

R?' a¥ badhydce@irbibents drdépendentp OK )T =OHERYI, hryl 2dt-apylaikddzi n6-
2- fluoro 443

R*a F?) gzcﬁglfrﬁr}qe %qugpr;q?mpﬂy |the§/1fjsldbtp 86 &mfbwfl }after the hydroxyl

% ezl group is removed;

%4 4(R) - 2 mef hyl - pyrrolidin-1- y ropoxyk{pheny L

agd rardspaﬁ pcguTencp rd efghiindepepdant yselected from'H, C,-Cs alkyl, and
RBt I

o ! £ 3R %\%x 3 4&%&@){% thélifizolel hlond EPRATSI e &R kkdched,

I hydr o- 2H-pyri dazi n- 3- one;

30frismB P)nemhmdwlwtquywlm ring pptionally spessivairy ]wﬂh =0;
R ig B gt AV S S B G- £251) r opoxy] - 5. 6- di hyar
R? joH3d-BeBz alkfl; ei nnol i n- 2- one;
m is 3 when R! is attached via a nitrogen atom, and m is 0 or 1 when R! is attached via a
carbon atom;
nisOor1;
qis 0,1, or2.
Embodiments of the present invention include those compounds of formula I
wherein:
X and X® are CH;
Y is O;
R' is NR!°R"!, pyrrolidinyl or piperidyl, wherein the pyrrolidinyl and piperidyl
groups are optionally substituted with 1 to 3 R groups;
R? is para to the Y-(CHR*)-R! group;
R? at each occurrence is independently, H, F, Cl, Br, I, OR*, NR*R* NO,, CN,
CF;, C1-Cs alkyl, C(=0)R?!, CO,R?, or C(=O)NR*R*; or
when R? is ortho to R?, then R? and R" can combine to form -CH,CH-;
m is 3 when R! is attached via a nitrogen atom, and m is 0 or 1 when R' is attached

via a carbon atom;
-30.
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6-[4-(1-cycl obutyl - pi peridin-4-yl oxy)-2-fl uoro-phenyll
WO 20084 thiskg/dr o- 2H- pyri dazi n- 3- one; PCT/US2007/016699

8- (1-cycl obutyl - pi peridi n-4-yl oxy) -4, 4a,5, 6-tetrahydro
-2H benzo[ |'i ci nnol i n- 3- one;
6-[ 4-(1-eyel obutyl - pi peri di n-4-yl oxy) -2-fl uoro- phenyl]
- 2H pyri dazi n- 3- one;
56-[ 4- (1- cycl obut yl - pi peri di n-4-yl oxy) - phenyl1] - 5- net hy
I-2H—Byr|da2|n 3-one; 5-0- [3
-( (nFQ)s r‘}Et hyl - pyrrolidin-1-yl)-propoxy]

In parph&ltay,la}ﬁrgt'brﬁbbdhd&m IncBrdes Ghose compbondsnelidiyih: 5 -

4%9%?%% %?'ﬁ%%&?gbgiz 1-y1) - propoxy] -phenyl }

RFIQ(S) 2- nethyl 3.((R) 2-nmet hyl -pyrrolidin-1-y1l)-propoxy
] -phenyl} -2H 10pyridazin-3 -one; 5- {4-
5 [(R -2-nethyl-34(R)-2-nethyl-pyrrolidin-1-y1)-propoxyk
phenyl1l-2H pyridazi n- 3-one;
5444(8) - 2- net hyl - 3- plperldlﬁal yl - propoxy) - phenyl] - 2H
pyri dazi n- 3- one; o
5-[44(R) - 2- net hyl - 3- pi péN -m-yl-propoxy)-phenylk2H—
pyridazi n- 3-one; 155- |
(3, 5-di br omp- 4434(R) - & pywrolidin- 1
-y1) - propoxyl - phenyll-2H py hda2|n 3- one;
2- met hoxynet hy1- 5- R and
{2-met hyl-443- ((R) - 2-nethy|-pyrrolldin-1
-y1) - propoxyl phenyl } -ZFprridazin-S-one;
5- 12 vy [ Alns.
- y% gﬁgoxéﬁm%lﬁg% 2H— pyr?% glﬂ) }réf g{%ﬂfggﬁg’ dnd
2- meisibxynet hyl - 542- net hyl - 4- ( 3- pi peri di n- 1-yl - pr opoxy

yr.j.dazi n- 3-one;
10 Inoéﬁgg§§¥é%¥§§§?%l%|perldln 1-yl - propoxy) - pheny1l-211- py

ri dazi n- 3-one;

5-[4-(1-cycl obutyl - pi peridi n- 45yl oxy) - 2- net hyl - pheny1]
- 2- met hoxynet hyl - 2H 25pyri dgzi n- 3- one;
4-nethoxy-2-nethoxyneth%% 5-

{4434(R) - 2- et hyl - pyrr ol I\‘J:~M1)-propoxy]- phenyl )
- 2H pyri dazi n- 3- one;

5- met hoxy- 2- met hoxynet hy1.

|
(443-((R) -2-net hyl -pyrro \dl -1-y1)-propoxy] - phenyl}
- 2H pyri dazi n- 3- one; S

305- net hoxy- 4- (4434(R) - 2- et hyl - pyr'r ol
din-1-yl)- propoxy] phenyl} -2H pyri dazi n- 3-one;

Inﬁnéﬁ &nb”Rﬁ%g&'ﬁ? - pr opoxy) - pheny1] - 211- pyri dazi n- 3
15 (4434(8) 2- net hyl - pyrrolidin-l-yl)-propoxy]-phenyl|-2H
- pyri dazin-3 2
i
o] N
N

In a second particular embodiment:
R! is attached by the nitrogen atom;
20 R?is:
-40 -
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-one; - 51 - WO 2008/ 013838PCT/ US2007/ 016699
6-[4-(3-pyrrolidin-1-yl-propoxy)-phenyl]-2H pyri dazi n-

WE208/013838 PCT/US2007/016699

6- {443- (cycl obut yl - met hyl - am no) - pi ati OXA- pl i enyl}-2H
pyri dazi n- 3- one;

6-{4[ 3- (cycl opent yl - net hyl - am no) - pr opoxyl - phenyl}-2H
pyridazi n-3-one; 5- {4134(R)-2-nethyl-pyrrolidin- 1
-y1l) - propoxy] -phenyl} -3 ,4-diaza-

bi cycl o[ 4. 1. 0] hept - 4- en- 2- one;

544- (1-cycl obut yl Elperldln 4-yl oxy) - phen&ll 3, 4-di aza
- bi cycl o[ 4. 1. 0] hgpt*- 4- en- 2- one;

5-14-[(S) - 2- met hy| 34(R) - 2- met hyl - pyr o | di n-1-y1)-pro
poxy3- phenyl1p-3 di azabicyclo[4.1 [ en- 2-one;
105-{4434(R) - 2= -pyrrolldln | - y1)|- propoxykphenyl }
-3,4-di aza- Dbiclcl opi4. 1. OThept - 4- ens e gl e

i soner ; rR" R

5- {4434(R) - 2- met hyhs pyrrol i¥i n-1-y1) - prop¥fxy] - phenyl } -
3, 4-di azabi cycl o[ 4. 1. O] hept - 4- en- 2-one si ngl e iksoner;
5-[441-cycl obutyl - pi peri di n-4-yl oxy) - phenyl] - 3, 4-di aza
-bi cycl o[ 4. 1. 0] hept - 4-en-2- 15o0ne single isoner;

54/ !3(and R'* combine to form a fused cyclopentyl or cyclobexyl ring; and
I-cyclobutyl pi peridi n-4-yl oxy) - phenyl] - 3, 4- di aza- bi cy
cI®{831. 0] ept - 4-en-2- one single isomer;

Inaé%a%ﬁ%%temommmperl di n- 4-yl oxy) - pheny11- 3- et hy1-3,

| aza cl of 0] hept 4- en- 2- one;
2034&@?%%%1%@8?%0%11&?@d| n- 4-yl oxy) - phenyl 11- 3-i sop

ropyis: 3, 4-di aza- bicycl o[ 4. 1. 0Thept - 4- en- 2- one;
5-14-(1-cycl obut yl - pi peri di n-4-yl oxy) - phenyl j - 3- et hyl
- 3, 4-di azabi cycl o[ 4. 1. O] hept - 4- en- 2- one; 5-

[4-(1-cycl obutyl - pi peri di n- 4F%boxy)-phenyl]-3-(4-fluor
o- phenyl) - 3, 4- di aza- 25b|cycl [4.1. 01lhept-4-en-2-o0ne;
544-(1-cyclobutyl-pipenugin quloxy) phenyl] -3-(2, 2, 2-
triflnoro-ethyl)-3,4-dia

bi cycl o[ 4. 1. 0] hept - 4- en- 2-
644- ( 2- hydr oxy- 3-piperh§i
ri dazi n- 3- one;

6- {442- hydr oxy- 34(R) - 2- nethyﬂibyrrolldln | -y1) - propoxy
| - pheny1) -211- pyri dazi n- 303-one; °’

6-{4-[(S)-2- hydroxy 3-((R)-2- nethyl pyrrolidin 1-y1)-p

R S Dl By N E, e B Bhenw. o bepaland,

O Py B- phenyl} 2Hpyri dazi n-3-one; WO

opoxy) - phenyl ] - 2H py

003/ 013838P 2007/ 016699
h’aé’ % u%“ﬁ%ﬁPﬁ?? W: pi peri di n- 1- yl - pr opoxy) - pheny1] - 2

H Rpyis p‘&&!i’ciliﬂtr@fi en pxpendyl wherein the pyrrohdinyl and piperidyl groups are
5 [ 4 4( gjpcy | 8 %5 re]ltrYng Parg enr étglmnand éfacﬁ )é}/e) 6&?0%2}1} ]sﬁbss_ti?u%g(? ¥vith 1to

3R® groups;
R2? is:
R"
O NJ |N
R" >
. R™
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bi cycl o[ 4. 1. OThept - 4- en- 2- one;
5-14-(1-cycl opentyl - pi peridi n-4-yl oxy) - phenyl] -3, 4-di a

wQ@200B/0c3888 o[ 4. 1. 0] hept - 4-en-2- 5one | and PCT/US2007/016699

6-cycl opropyl-2-{4434(R)-2-net hyl -pyrrolidin-1-yl)-pro
poxy] - phenyl}-2H pyridazin-3-one; or a stereoisoneric
form mxture of stereoisoneric forns, or a
pharmaceutically acceptable salt thereof. 10More
preferably, they are selected fromthe group

consi sting of:

5-[14-(1-cycl obutyl - pi peridi n-4-yl oxy) - phenyl] - 6- et hyl
- 2y dazi n- 3- one;

644- (3-piperidin-1-yl-propoxy)-phenyl]-2H pyri dazi n- 3-
on}él;z'(and%{lpare independé/ntlypH, 1- G)alk%rl, ph)é:n;ll, or bggzyl;

6-4{44 ) - 2- met hyl - pyrrolidin-1-yl)-propoxykphenyl }-4
,ggﬁféééﬁb-ZH- pyri dazi n- 3- one;

In a fiffis particglbr epbbdimenyl - pi peri di n- 4- yl oxy) - pheny1] - 4, 4- di

Ina

hyl-4 5-di ra-2H | dazi n- 3-one;
2%4?/3(2’{@8%&%8%%’ y&gmgeﬁea?‘%/réi n- 4-yl oxy) - 3-fl uor o- pheny1l]
- 4R%isdi net hy1- 4, 5-di hydro- . 2H pyridazi n- 3-one;
6-[ 6- (1-cycl obutyl - pi peridi n-4-yl oxy) - pyridi n-3-y1] -4,
4-di met hyl -4, 5-di hydro-211- 20pyri dazi n- 3- one;
5-{4434(R)-2- et hyl -pyrrol idigt?1-y1) - propoxy] thenyl}-2
-pyridin-2-yl-2H pyridazin-q-one;
5-[4-(3-piperidin-1-yl-ghQpoxy) - phenyl] - 2-pyridin-2-y1
- 2H pyri dazi n- 3- one; N
6-14-1(S) - 2- Met hy1- 3- ((R) - 2- netl
opoxyl | - pheny11-2H 25pyii dazy ;
4, 4-di met hyl- 6-{4434(R) - 2-methwl - pyrrolidin-1-yl1)-prop
oxyl - pheny1) - 4, 5-di hydr 02H pyti dazi n- 3- one;
5-(4434(R)-2-net hyl -pyrrolidin-|-yl)-propoxy)-phenyl }-
3, 4-di azabi cycl o[ 4. 1. 0] hept - 4- en- 2- one;
30RM Y Ard(H" @yecindbptindbntdy Be O dinididylypipny), opbemyl] - 3, 4- di
aza-bicyclo[4.1.0] hept-4-en-2- one,
5-W4s 3¢ S) - 2- et hy1- 3- ((R) - 2- met hyl - pyrrolidin-1-y1)-pr

| -pyrrolidin-1-yl)-pr
- 3>o0ne;

el iAls Y dBsdméndi azabi cycl o[ 4. 1. OThept - 4- en- 2- one,
WO 2008/ 013838PCT/ US2007/ 016699 5-

( 4R[ svtRyphed btheynitregancadpmgi n- 1- y0- pr opoxyl - phenyl } - 3,
4-gdeazabi cycl o[ 4. 1. Olhept - 4-en-2-one; 5 - {443-((R -2
-methyl-pyrro lidin-1 -y1)-propoxyl-phenyl} -3,4-d
aza- bicyclo [4.1.0}hept-4-en-2-one;

R" and R are independently H, C;-Cs alkyl, phenyl, or benzyl;

m is 3.

In a seventh particular embodiment:

R! is attached by the nitrogen atom;
R? is ortho to R?, and R is:
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544- (1-cycl obutyl - pi peri di n-4-yl oxy) - phenyl] -3,4
-diaza-bicyclo [4 .1.0lhept-4-en-2- one; 5-[4-(1
wo gooshoaassg vyl - pi peri di n-4-yl oxy) - phenyl } - 3, 4- di BRUSI00Y€16699
| o[ 4. 1. 0] hept - 4- en- 2- one;
5-[4- (1-cycl obutyl - pi peri di n-4-yl oxy) - pheny1] - 3, 4-di az
a- bi cycl o[ 4. 2. 0] oct-4-en-2- 10o0ne;
5-met hyl- 6- (413-((R)-2-net hyl -pyrrolidin-1-yl)-propoxy
kphenyl | - 4, 5-di hydro-21-1- pyridazi n- 3-one one
di ast er eoner; R
5-nmet hyl-6-{443-((R)-2-net hyl'rpyrrolidin-1-yl)-propoxy
| - phenyl} -4, 5-di hydr o- 2%51- ri dazi n- 3-one one
di ast er eoner; =~
155- et hy1- 6- {4-[ 34(R) - 2-
xy] - phenyl } - 4, 5- di hydr i n-3-one; and
6-{4434(R) - 2- et hyl - pyrrolidi fal- y1) - propoxyl - pheny1} -
2H pyri dazin-3-one; or a st erRYi someri c form mxture
of stere0|soner|c forms, or a pharmaceutically
acRpndR't beammbine thEreofCHATE | | nor e preferably, they
are § ected fromthe group consisting of
5- Fﬁ 4(R) - 2-met hyl - pyrrolidin-1-y1)-propoxykphenyl}-2
- pEmtdidimenty bf tdpredesiaimvantleroinelude those compounds of formula 1
h 514- (3-pi peridi n-1-yl - propoxy) - phenyl ] - 2-pyri di n-2-y1-
WheBbyr i dazi n- 3- one;
X arfr X%ark (C3);- 2- met hy1- 34(R) - 2-net hyl - pyrrolidin-1-yl)-pro
poxy] t henyl | - 2H 25pyri dazi n- 3- one;
Y‘S£L4 di met hy1-6- (443-((R) -2-nethyl -pyrrolidin-1-y1)-pro
R! iPRRVIR'H Bl &r ﬁ?@ﬁdﬁlowhgﬂéllpﬁfelﬁ@xﬂhﬂnfyi @R piperidyl oups are
5-(443-((R) -2-neth ? yrral,jdin-1-y1)-propoxy]-phenyl |
- 3 0ntieR lz/aﬁybatgﬁeteé[\m 69 At eweuep- 2- one; 305-;
R;lgﬁuggjg%o¢?@H@y _Rﬂgﬁﬁjdln 4-yl oxy) - phenyl] - 3, 4- di aza-
bi cycl o[ 4 Olhept en- 2- one;

R’ aeqch-degsyerzeisindpnerglepity, 1 FatlhBr. IpOR? INIéI23R3411\EQIz) CP% 6F3, Ci-

o] 24+ c 23L201hept - 4- en- 2- one;
i %8@%%9@&%08#% é@%’k Hep
5- whe8 R’ (IR)mBe teR yhexpB and RYi qan ombiner wfory FGHeG1Y; - 3
ab t 4-en .

m isgf AR R AR i bR st i o g s R siaghet via o

-Sp&bdha&mM|cyclo[4 1. 0] hept - 4- en- 2- one;

§ (1 cycl obut yl - pi peri di n-4-yl oxy) - phenyl ] -3, 4-di az
nisQopleycl o [4. 1. 0] hept - 4- en-2- one;

t hyl Hpyrrolidin-1-y1)-propo

Additional aspects of the present invention include compounds of formula II which
incorporate the embodiments described above for compounds of formula I, as is
appropriate. For example, additional embodiments include c;mpound of formula II with
the preferred moieties of groups R'; or R! and R'?; or R!, R* and R*, etc

For example, in certain embodiments of compounds of formula II:

R!is NR'°R", pyrrolidinyl or piperidyl, wherein the pyrrolidinyl and piperidyl groups are
optionally substituted with 1 to 3 R* groups.

For example, in other embodiments of compounds of formula II:

R? at each occurrence is independently, H, F, Cl, Br, I, OR?', NR¥*R* NO,, CN, CF,, C;-

Cs alkyl, C(=O)R?!, CO.R?, or C(=0)NR*R?*; or
when R? is ortho to R?, then R® and R! can combine to form ~-CH,CH,-.

In certain embodiments, the compounds of the formula I*:
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544- (1-cycl obutyl - pi peri di n-4-yl oxy) - phenyl ] -3, 4-di aza
-bicycl o[ 4. 1. 0] hept-4-en-2- one; 514-(l

wo eooshoaassg vyl - pi peri di n-4-yl oxy) - phenyl ] - 3, 4- di BRUI00Y€16699
| o[4.2.0]oct-4-en-2- 10o0ne;
5-nmet hyl - 6- (413- ((R)-2-net hyl -pyrrolidin-1-yl)-propoxy
] - phenyl | -4, 5-di hydro-211- pyridazi n-3-one one
di ast er eoner;
5-nmet hyl - 6- (443-((R) - 2-nethyl -pyrrolidin-1-yl)-propoxy
| - phenyl | -4, 5- dlhygpP 211- pyridazi n-3-one one
di ast er eoner;
155-nethy|-6-(443 - 2- ﬁéthyl pyrrolidin-l-yl)-propo
xyl phenyl ) - 4, 5-di hyd - pyridagin-3-one; and
6- (413- ((R) - 2- et hyl - pyirolﬁﬂrﬂC&ﬂﬁﬁx‘ﬁhopoxyl phenyl |
- 2H pyri dazi n- 3- one; or a stereoisoneric form
m xture of stereoisoneric foFns, or a pharmaceutically

ares@ﬁé‘c@&;@g,lnqwg} tcggiggg oR0Even nore preferably, they
are selected fro oup consi sting of:

4, 2-nafithlt traf [ GR)-2-eBHa(1F)-((R) 1Penlathiylpy rrobilingll -gih)- I;ihropoxy]-phenyl}-

_ r-ppoxyj - pheny1} -4, 5-di hydr o2H pyri dazi n- 3- one;
Hpﬁ%‘%@f%&z met hyl - pyrrolidi n-1-y1l)-propoxy] - phenyl } -

3, &-{ﬁ-l(h—pabiopgmybﬁléeﬁdﬁl&gﬁky}l—phmﬂ}-ﬂnﬂethyldH-pyndazm-3 one

gg‘?‘gﬁg%ﬁ}fgfé %‘?gfﬁgﬁﬁj&%@dl . Oilﬁlgn ?X}X -px%?)gggfl]-pheny 1}-2- methyl-
2H-pyriddzih (33)na2- met hyl - 34(R) - 2- et hyl -pyrrolidin-1-yl)-pro
d b |.o(4.1. 0Thept - 4- 2-0
o SR - AR Aoy Ut o<1+ ) BFOpObBRsRPbprihyL-2H-
pyriddz#r-3loag:a- 30bi cycl o[ 4. 1. 0] hept - 4- en- 2- one;
pyrrolidin-1-y r opoxyl hen [}-

5-{4134(R) - 2- net hyl
é»édﬂ}l’alg?g’zyl éy@’le f?[ &Ri -2yl pnrrehdlz-fmg-premcyam enyl}-2H-

pyndagiy,cj_ggytyl pi peri di n-4-yl oxy) - pbenyl] - 3, 4-di aza- bi cyc
Io OThept - 4- en- 2- one;

éf@xls@y%ﬁdw(@smwlnrﬂsﬂag\gng@mm]-2H-pyr1dazm 3-one;
lﬁj ylpj g@ 9 ‘agﬂ A nﬁéltlﬂ)f-\f)yn’i’)hgw}-]yi) propgxﬁ f})/ﬁl[ p[yrldazm-3-
one; 5[4 (1 cyclobutyl plper|d|n 4-yl oxy) - phenyl] - 3, 4- di aza
R B Bromg RO hera  Am sS85 oxy
I pi}éfti-ﬂ-iazéhaﬁ-ldylhptdp@x@hbhenyl] -6-methyl-2H-pyridazin-3-one;
2-methyl-5-{4-[3-((R)-2-methyl-pyrrolidin-1-yl)-propoxy]-phenyl }-2H-pyridazin-3-
one; ‘
2-methyl-5-[4-(3-piperidin-1-yl-propoxy)-phenyl]-2H-pyridazin-3-one;
5-[4-(3-azepan-1-yl-propoxy)-phenyl]-2-methyl-2H-pyridazin-3-one;
5-{4-[3-((R)-2-methyl-pyrrolidin-1-yl)-propoxy]-phenyl }-2-pyridin-2-yl-2H-
pyridazin-3-one;
5-[4-(3-piperidin-1-yl-propoxy)-phenyl}-2-pyridin-2-yl-2H-pyridazin-3-one;
5-[4-(3-azepan-1-yl-propoxy)-phenyl]-2-pyridin-2-yl-2H-pyridazin-3-one;
2-methyl-5-[4~(3-piperidin-1-yl-propoxy)-phenyl}-2H-pyridazin-3-one;
2-(6-methyl-pyridin-2-yl)-5-,{4-[3-((R)-2—methyl-pyrrolidin-1-yl)-propoxy]-phe_nyl}-
2H-
pyridazin-3-one;

2-(3-methyl-pyridin-2-y1)-5-{4-[3-((R)-2-methylpyrrolidin-1-yl)-propoxy] -phenyl}-

-44 -



pyri dazi n- 3-one one di ast er eoner;
5-nmet hyl-6-{4434(R)-2-net hyl -pyrrolidin-1-yl)-propoxy]
wo phenyisks 4, 5- di hydro-2H pyri dazi n- 3-one one PCT/US2007/016699

di ast er eoner;

5-nmet hyl- 6-{4434(R)-2-net hyl - pyrrolidin-1-y1)-propoxyk

phenyl | -4, 5-di hydro-2H 10pyri dazi n- 3-one; and

6-{4434(R) - 2-met hyl -pyrrolidin-1-yl)-propoxykphenyl}-2

11-pyridazin-3-one; or a stereoisonmeric form mxture
§QEEFIC forms, or a pharmaceutically

acgeptéﬁfg salt thereof.; with the conpound

6- §muﬂR§»(2-[Mmyz-whquwmblidili—l ysl)-propoxy]-phenyl}-2-pyridin-2-yl-

ZH&%B?KSY‘JO @enyll 2H pyri dazin-3-one, or a
reoisongric form mxture of stereoisoneric

15601n¢ﬁay1 -Di(3-anephylrpyaikinliytpb - [@eERpLahthy s plrolidigried)-

In certain alternatively

t
> pmpgp&;%epg@ %ﬁ#&&ﬁ%ﬁ%onﬁ he conmpounds of formula | are

sebagdthgl- $-{®J@ibbﬂdlgf4lylbx9)lﬁﬁér@ﬂ —m-ﬁndazm-i’;-one hydrochloride;

443- ((R) - 2- rrolidin-1- r opoxy
kpg‘iﬁghcyglﬂ_ b‘gyll-ipmnidlxp g-ylwéﬂ:@enyl] -6-methyl- 2Hypyr1 zm—3 one
2 Bf{ﬂf(l’-l:yél%‘ﬂm(y:ﬁ-pﬁ}ia?ﬂ‘iﬂ-dl)fb)ély')}ﬂheﬁﬁ‘]’MXthp BERHiA- 3R .-

dazi n- 3-on
Yndzlllns%'ﬁfl@:pyl 644- (3- pi peridin-1-yl - propoxy) - pheny11-211
10 - PYIT} Han%@ h - -3-
2- |sEopropy1- ?ﬁoxe,},pp?rﬁyé]rzglwdazn3pr°8poxy) phenyll-4,

5- &4 MWC@PNWPIMRm43’JO>QﬁQJhenyI]-2H-pyndazm-3-one
25§}h iﬁﬂ:&&?ﬁ&?&p{ %ﬁ%ﬁ"- y]gx)g%tthyl]%y &in gl—tﬁlophgn 2’, ﬁ-Z?I

poXxy] yridazi‘n
pyndazm-mmea {4434( R) - 2- net hyl - pyrrolidin-1-y1)-propoxy] -

ph
b E IS PR Rttty T ot ercmereratyenyPiopshigptien3-yl
15 pyptlen;t-B}exi’e net hyl- 2H 30pyr| dazi n- 3- one;
2 % %§%§ %6%8333131 i }n— 1 {}/I)A-fgrog)gxy] -ghé@% }hg —lp-ysz)élrnr-’)o-lyll ng_
pyndazﬁ-ﬂbhydro 2H pyri da2| n- 3- one;
2§f 2 di ch] or o- phenyl ) - 6-{443- ((R) - 2- et hyl - Eyrrolldl
Y {3-cyrlapen pinsHemyAvIoxydobgnylirs methzl-isedihydsp 2H-pyridazin-
3-onet008/ 013838PCT/ US2007/ 016699 643-fl uoro-4 -(3

- pi peridin-1-yl-propoxy)-phenyl]-2-phenyl-2H pyridazin
20 - -4 Ad3-(R)- 2-methyl-pyrroh<2m- 1-yl)-propoxy}-phenyl}-5-pyridin-2-yl-4,5-

dih c{gzﬂ.ﬂ { pyrrolidin-1-STA irQpoxyl - phenyl |
e é?rlla é{glgnéﬁse one; 4 - {443

(‘? l{?)‘ -[3-((R Prprcthylrmytalidinn 1 391y plopprpipphenlyl pAigyyidin-2-yl BH-

rahydro- eye | openta| d] pyridazin- 1-one; 52
P ynd?%"éﬁnz"iée {41(S)-2

- r@[%ﬁw@dl@%ylﬁmmpmdyl]le@‘pmﬂln&ﬂl-l;Syﬁhy@fogﬂ@th@ﬁﬁ*B—one;
25 Y1 8.4-(1-cyclobutyl-piperidin-d-yloxy)-phenyl]-5-pyridin-2-yl-4,5-dihydro-2H-
pyridazin-3-one;
6-[4-(1-cyclobutyl-piperidin-4-yloxy)-phenyl]-5-pyridin-2-yl-2H-pyridazin-3-one;
6-[4-(1-cyclobutyl-piperidin-4-yloxy)-phenyl]-4-methyl-4,5-dihydro-2H-pyridazin-
3-one;
30 5-[6-(1-cyclobutyl-piperidin-4-yloxy)-pyridin-3-yl]-2H-pyridazin-3-one;
2-(2-fluoro-ethyl)-6-{4-[3-((R)-2-methyl-pyrrolidin-1-yl)-propoxy]-phenyi }-2H-
pyridazin-3-one;
6-{3-fluoro-4-[3-((R)-2-methyl-pyrrolidin-1-y1) -propoxy]-phenyl}-2H-pyridazin-3-

one;
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2H pyri dazi n- 3- one; 6-
(4434S) - 2- hydr oxymnet hyl - pyrrol i di n-1-y1) - propoxyl - phen
w@ bdosroBsset hyl - 2Hpyri dazi n-3 -one; 6- PCT/US2007/016699
{4134(R) - 2- hydr oxynet hyl - pyrrolidin-I|-yl)-propoxy]-phe
nyl} -2 -nethyl-21-1- 1 Opyridazi n-3-one;
2- et hyl - 6-
{443- ((R)-2-met hyl - pyrrolidin-1-yl)-propoxy)-phenyl}-4
3 5-di hydr o- 2Hpyri dazi n- 3- one;
@-?Slm&@arcﬁ4 %e&{dlﬂad?-ylrﬁibﬁwﬁ@hémwﬁ -pyridayin-3pnepoxy

1 &%&I{%—B ?@jﬁ{r%% I?y% 1d1n— yB-propoxﬁ—phenyl} -4,5-dihydro-2H-

pyrldaﬂﬁtﬁ}éhe pyrrol l di n- yl) propoxy] -phenyl}
pyridazin-3 -

( 444.31%5%6-%1&%1(@& Wﬂpyémyaqoﬁd@-l -yl)-propoxy]-phenyl}-2H-pyridazin-3-
on -yl) propoxyl - phenyll- 2- phenyl- 2H pyri dazi n- 3- one;
6 (443-((10-2-nmet hyl -pyrrolidin-1- % propoxy] - phenyl
} 4-mthudr@fn4-@=mxppydmdbrz/il-nroa:oxszh@ Hepyridazin-3-one;
ﬁﬂg@q(%’-)ai;ﬁ%@%kgﬂ%%fg E:lkygrggerh%l A %))ﬁBB&%?jlﬂheH%@Hethyl 5,6,7,8
tetral{;ﬂt&—ZH@thﬂamhyme,pyrroll di n- 1- y1) propoxyl - phenyll

e e R L e e
tetrahﬁlrg&wlropwhfcﬁﬁnc&&hhl@nledl[ﬁ i d] _ p)r/rl dazi n ﬁ gnil_ -
eSS i dai FS oy bhe RS R AR

cyclopgdhtipdpytidgiiRaérd; n- 1- y1) - propoxyl - phenyl }
-5-is0 ro% 5H-t hi eno

j dazi n- 4- qne;
308={73 groxyme pyrrohglnr-)}/ yi)—propoxy -pqlenyl}-2-methyl—2,5,6,7-

tetraﬁf’dré% ClopntdfdIRriRs miomﬂ -pyrrolidin-1
-'y1) - propox i&f -5H- thi eno

[ 224sarpRpt g}ethyl-pynogd1rlsb-y})@f9po)7y]-phenyl}-2H-pyridazin-

3- 0né443 ((R-2
-rnet hoxyl net hyl - pyrrol i di n- 1 yl) - Eropozyk henyl |

- 5RA{Bi(ERp2-netiayldiyyadidir? 1h)-Bropasy]->¥@oxo-1,6-dihydro-pyridazin-3-
%O?ﬁ[ %yﬁﬁéﬁ I/ ;J%Zgg?/ 016699
, pr opoxy) - pheny1] - 5 sopropyl-5H-t
hi E-F[B{(ﬁi,ﬁridﬂanI)eta‘Dpoxy]-S (ﬁae;co -1,6-dihydro-pyridazin-3-yl)-benzonitrile;
_5£ %%9 I ?g%cgetéf}lrﬁ é §4§¥ Z({Tg; -mer‘ghrR;ll ﬁsjrro[ffd%{) ?W?—p&%%gy]lg’heivl}QH-
pyridazin-3-@neppy 1l- 7- { 443 (4-pyrrolidin-1-yl-piperidin-1-y1)
i pgp{agl_)&*(—g—lﬂr]r?eqx)ld}é—Z(%&-nfeﬁmiy?—%%%liéi—ngl- }Sr-fl)rg%cznl(ﬂ-pﬁfeggﬁ;-ZH—
pyridazin-3-one;
4-[4-(3-piperidin-1-yl-propoxy)-phenyl]-2,5,6,7-tetrahydro-cyclopenta[d]pyridazin-
1-one;
6-[4-(3-piperidin-1-yl-propoxy)-phenyl]-2H-pyridazin-3-one;
6-[3-methoxy-4-(3-piperidin-1-yl-propoxy)-phenyl]-2H-pyridazin-3-one;
6-{3-methoxy-4-[3-((R)-2-methyl-pyrrolidin-1-yl)-propoxy]-phenyl } -2H-pyridazin-
3-one;
6-[2-methyl-4-(3-piperidin-1-yl-propoxy)-phenyl]-2H-pyridazin-3-one;
6-{4-[3-((R)-2-methyl-pyrrolidin-1-yl)-propoxy]-phenyl}-2-pyrimidin-2-yl-2H-
pyridazin-3-one;
6-[6-(1-cyclopentyl-piperidin-4-yloxy)-pyridin-3-y1]-2H-pyridazin-3-one;

6-[6-(1-isopropyl-piperidin-4-ylmethoxy)-pyridin-3-yl]-2H-pyridazin-3-one;
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7-
(443- ((2R, 5R) - 2, 5-di net hyl - pyrrol i di n-1-yo- propoxyl - ph
w@pod/AiIs3s sopropyl-5Ht hieno [ 2,3 -d] pyri dazi n-AcDUS2007616699
(4-[3-((R)-2-nethyl -pyrrolidin-I-yl)-propoxyl - phenyl |
-5-propyl-511-thieno[ 2,3- 10di pyri dazi n-4-one; 7-
{4434( 2R, 5R) - 2, 5-di et hyl - pyrrolidin-1-y1l)-propoxykphe
nyl} -5-propyl-5H thieno [2,3-d] pyridazin-4-one;
7-14-[3 -(4-methyl -piperidin- 1 -yl)-propoxy] -phenyl
56496'Qpﬁglc15bht@hpﬁi&ﬁhﬁ1-$—'ylcﬂay9-§fyhdthZBBﬁl]@lﬂ@ndﬂi&ﬁ- -one;
(443-(4 dlnethyla 0- pi_per
yfﬂﬁ(s PiRR-45 )afpwnsﬁpyll fiHamgiqesing3-one;

d&ﬂg&{(lQ?@lgﬁzrﬁ;r?g?fm?lg-ﬁ-ylo&yp? R¥ibe ?7?'lr]02|—lm§|t}hyl 12H-]{ n%azm—fi—one
Sy &b Mylp}lutyl'swnl‘im—éﬂéﬁw)?Y@FHVE%'&%IWFW o?%é}iﬁyndazm-}one
ﬁyéﬁi@ g[L 918 eﬁ%? gy}ﬂ'}ld ngi ngkl)@ &;grﬁ'ah{i?;%d]lz Xéog%ﬂ@@fy})yﬁ@fzm-&

dI'pyri
;- (4-chl oro- benzyl) 7- {443

SRS R 2me Ry éfér@gillgaglx.glgq@%gggge{&m:ﬁpgnyﬂ-x-pyﬁdazm-g-one;

4646*(&1;1119&1'}(6144 -XlSprpp@en)ipgtidint3-yl]-2H-pyridazin-3-one;

RIS B S 5 SR o0 gt -ty 2
pyndayﬁ;).}@hepoxyl phenyl} -211- 25pyridazin- 3 one;

ylﬁ_-ici:g 6,1 ODyQPwa%;Ez;%iqu) é&?d&%p)ﬁ —2 g n—E-Oyll IZEHI S)_zr}dazin-}

one; 2 IS0I0r0|0y| 4- et hyl - 644 (3 pi peri di n-1-yl - propoxy) - ph
11-2Hp a/rldaz rx-3-
dﬁz@/‘fYﬂ qbémlmp@d{m&fylQmptxgnmﬂg,puwfq 2B Rpridaging3-one;

) @f[@lt?zaykro%ti%ﬂbﬁq&end%ll glé@;yj ﬂd%tﬁme%?rqwes d1hydro-2H—pyr1daz1n—3-
benzyl-4- met'hyl- 644- piperidin y propoxy) pheny
one; I ] 2H pyri dazi n- 3- one;

?qﬁgx% roﬁﬁghig,ip&ﬁrﬁ%?iﬂ&wp&% yigmv hug%iﬁ_{/p‘!t,isgdiﬂycﬂrb%{-

) - propox
pyrnd@zbea-pynt 2-nmet hyl-644- (3

S B SRR B s e

2H ;ﬁlﬁdi&ilhyfﬂsoﬁe(443 ((R-2-nmethyl-pytrolidiri-I-ypipropoxy

2 E&M?xs%ﬁ%%%w&nr%xaipﬁmamﬁlrﬁ%epm%&%onsheny1

] 84 Y [dydRbluty n-4-yloxy)-phenyl]-|21-g—pyr1?1azm-3-one
rroli1.,din

pﬁdf’i;d)cygqu.{bmﬁm%%4 D as) )?/yb%i-}lluoro-phenyl]aﬁj %)yna g %ngle

6-[4-(1-cyclobutyl-piperidin-4-yloxy)-phenyl] -2-pyr1d1n—2-y1-2H—pyr1dazm—3—one;
6-[4-(piperidin-4-yloxy)-phenyl]-2-pyridin-2-yl-4,5-dihydro-2H-pyridazin-3-one;
6-[4-((R)-1-cyclohexyl-pyrrolidin-3-yloxy)-phenyl] -4,5-dihydro—2H-pyridazin-3—
one;
6-[4-((R)-1-cyclohexyl-pyrrolidin-3-yloxy)-phenyl]-2H-pyridazin-3-one;
6-[4-((R)-1-cyclobutyl-pyrrolidin-3-yloxy)-phenyl]-2H-pyridazin-3-one;
6-[4-((R)-1-cyclopentyl-pyrrolidin-3-yloxy)-phenyl]-4,5-dihydro-2H-pyridazin-3-
one; ‘
2-cyclobutyl-6-[4-(1-cyclobutyl-piperidin-4-yloxy)-phenyl]-4,5-dihydro-2H-
pyridazin-3-one;
2-cyclobutyl-6-[4-(1-cyclopentyl-piperidin-4-yloxy)-phenyl]-4,5-dihydro-2H-

pyridazin-3-one;
47 -
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2-met hyl- 444- ( 3- pi peridin-1-yl-propoxy)-phenyl]-2H pht
hal azi n-1 - one;
wQ@20v8hiegis 414- (2- pi peri di n-1-yl - et hoxy) - phenyl pe2tspht/bic699
al azi n- 1- one;
2-nmet hyl-444-(3-pyrrolidin-1-yl-propoxy)-phenyll-2H ph
t hal azi n- 1- one;
444- ( 3- azepan- 1-yl - propoxy) - pheny1] - 2- net hyl - 2H pht ha
azi n- 1- one;

1@ &o&hypéineﬁﬁéﬁdxh-ﬂyﬂo&%pbﬁﬂi’?}&Snthhmalo-:ﬁymynumnm-one
r opox eny a
2 - -@ﬁwﬁe%b%)éhglyiﬁl &11%%%3/5;35 v ,49 2]7yﬁ‘kgu068 SRAD-Aslibydro-

}Lp? 31gghﬁ%thalﬁz:n 1- onF d2 net hyl - )

44 1-

P -%yc1p&iwaé’%&é;%'mésgmnﬁlp%ﬁ? detimcERRyL.s-
dlhycggm% %L $445e3- pi peri din-1 -yl -propoxy) - phenyll 2,5,

dro- ¢y clopenta[d%pyrlda2|nl
2- GrE I xemyzmummmmeﬂw -PiSPOXLI- pl@ﬁrwl}ﬂ;@)l%ﬁr&b&zyrethyl)-

4,5 d#%o gﬁé 13343 0%7 7ahexabydr o- cycl opent a[ d] pyri dazi

2- {13 dpigetittig-3-ylirepirdilsphieayl} - (oD astyiflupteeeipy)-425-dhygro-2H-
. ’éﬁi 7a- hexahydro- 20cycl opent a[ d] pyri dazi n-|-one;
yridaginsdofey _ 4. { 4434(R) - 2- met hyl - pyrrol i di n- 1- y1) - pr opoxyl
pEgAY3)((10)-8-nletByl-pyetdlatiy.d ryd)-BHépoky Fahami 1242202 trifluoro-ethyl)-
4 {443- (butyl - et hyl - am no) - propoxyl - pheny1} - 2-i net hyl -
2H-pgrigazing@-eR&; r ahydr o- 2Hpht hal azi n- 1- one;
25434- (ﬁ%iﬁ@?d'i’%l AREE)4 /ﬂahéhilif)-ﬁr(g 2phihih@sidih)-2H) pyitazin-3-
noxymet pi peridine-1- carboxylic acid tert-butyl
one; est er;

ZI?E& flcy lcy@ibﬂutgllp !pﬁﬁ:h'dﬁ{ Bylosh Rk R R)4-ahenwidyc Bt RiT] bel4-en-2-
one; - cyclobutyl plper|d|n 4-ylnmet hoxy) - phenyl] - 2- net hy1- 2H

A3 Ry QRGL pyrpoliding iyl propoxyl-phenyly 3. diasas,

bmyyoh%abykb4mq&épn¢|ne 1- 30carboxylic acid tert-buty

o B EYEloPy insE Y R P LR AT T
cycldpeﬁtaiﬁd}plyﬁdazm- -one;

# {(égﬁp@ﬁﬁ gb Ut%ybggﬁéltcﬁldl ns 13‘ p¥épr<r)§<tyf] pi'(lé,{rlyl? '}?@fé & 727ar??etxahydro-

cyclwtz(l[g,]plyﬁggglg.gy&m@l peri di n 4-yl met hoxy) - pheny1] - 2- net h
1- pyrjdazin- 3-one;

D 08471 THClePE BirRsiS - 61)6@9@ “RygAY:2.5,6,7-tetrahydro-

cydoﬂé%&%@%ﬁﬁ&bﬁﬁL?%%np|per|d|n 4-yl met hoxy) - pheny1] - 2- ne

64%‘C(Yilobyb‘ll-épﬂén(tlwycbqtm.ylrmpquﬁlﬂgﬁmwdxﬁﬁemﬁs -gihydro-2H-
pyrlda2|n 3-one;
gm"ep{;ﬂ 65‘%‘ BNy BRIyl propoxsY-phenyls-£3-dibydre 2H-

IS plperldln 4-yl oxy) - pheny1l] - 2- met hy1- 2H pyri
PRy

2- el dlydeﬂ@{l!ﬁv(%[bé@i)eﬁ menhwmyxrp)ldphbﬂ)mmnmﬂynheaab}rw -dihydro-
2ELE?¢§%$@% %TM (pi peridin-4-yl oxy)-phenyll-2H pyri dazi n-
3- 6ng3-fluoro-4-[3-((R)-2-methyl-pyrrolidin-1-yl)-propoxy]-phenyl}-4,5- dlhydro—ZH-

813- ((R) - 2- et hyl - pyrrolidi nd-y0- propoxyl -
ynéaﬁm§3¥%zzll benzo[ h] ci nno] i n- 3- one;

1031(3 fiudR %%bbﬁﬂlnpwr-pidpdxwmm 435 -aifiepdyd-2P-pimiatazin-3-one;
-5 5,5- g:£e¥€§196-%4 [3- ?8{52? Mgtl%lllppr;f%!o 1Hm- -yli])—propoxy]—phenyl}--'-l,s dihydro-

2H-pyridazin-3-one;

pyr.
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2- benzyl- 8- ( 3- pi peridi n-1-yl - propoxy) -5, 6-di hydro-2Hb

enzo [11l] cinnolin-3-one; 2-isopropyl-8-(3-piperidin-
wd.2008013880pOXY) - 5, 6- di hydr o- 2H benzo[ h] ci nnol | PeBUSIV87/016699

2-nmet hyl -743-{(R) - 2-m

et hyl - pyrrolidin-1-yl)-propoxy]-2H pht hal azi n-1 - one;

152-nmet hyl - 7- ( 3- pi peri di n-1-yl - propoxy) - 2H pht hal azi n-

1-one; and 6-

{3-fluoro-4-[3-((R) -2-nmethyl -pyrrolidin-|-yl)-propoxyl

- PEEAYBL(RF-2RASBY Lo yebli AN 1G85k Spoxy RBBen AN pyridin-2-y1-4,5-
. Stereoisoneric forns, mxturés of Stereoisoneric forns
dihydpo-Hlayyrdeginti-end:| y acceptable salt forms thereof;

o A R B 2 s P p oy Brogsal pheny 251

pyrida@phéiopE} - 2H pyri dazi n- 3-one, or a stereoi sonmeric

e S A s S e T

pyridazai-8+oned. In a second enbodi nent, the

T

2H-pyrlagionponeds are sel ected from Exanples 12, and 56 to

61. In_a fourth enbodi ment, the conpounds are sel ect
{1 B e sl PP G TP < oro-Pheay i . athy s SH-
pyridin-39nk9 48, and 81. In a fifth enbodinent, the
conmpounds are selected from Exanples 51, and 62 to 74,
| n6d4<{l xyslobybdmipasitin-4t Hexohpdlifiironhengld2E:pwidazinggrone;
Ex gl @scyblobityl Hepdritin-4- 1@;&95-&1%11?1!]Is-ﬁleﬁgma[ﬂ-ﬁihydro-2H-pyridazin-
enbodi ment, tHe conpounds are sel écted from Exanpl es
3-ong5 to 78. In a eighth embodi nent, the compounds are

noohei g e pi A BB o R A R 20

pyridsain-3-co; t he conpounds descri bed above. As used

ol P8 - ERTRRGL bl Rpiek STESTRRC STt S-S 26

pyridazonyBidme; conbi nati on of such conpounds wi th non-toxic

aci.d or base addition salts.. WD . cy .

06O L3 S e - DRRO PRS-l g 2H-pyridazin 3-
one;l ncl ude inorganic acids such as hydrochloric,

hy robronif q%dtoipdic, sulfuric, nitric _and, . .

ph8dArdravelobutyd-pingidiprylgeohantlS-mettyl-2amriding-yl-4,5-dihydro-
2H-ReRlaki®-3-6hé;ri ¢, propionic, tartaric, glutanmc,

salicylic, oxalic, methanesulfonic,

pap ety hérid<3r@R 2 unetbyiceyrrelidind ivd)-peapesyLrhenyd} -4 éndihydro-2H-

pyrid@ifs &ile rAQLUARRI ¢ and organi ¢ aci ds. 5Base addition
salts include t'hose derived frominorgani c bases such

as Sanethyit-erirteddd (B)-Ram ¢thylrey reetidan-1rid)-peapckylrehestyl }-4,5-dihydro-2H-
pyﬁc@éﬁ-?-’%@%ﬁst&%ﬁ&“at es, bicarbonates, and the like, as
we e

as salts rived from basic organi c anm nes such
as Sahéthilaé {¢-[3r@R r?2 onethylepyrmilitan-1-)-ppipexy kplérat} -Adsdihydro-2H-
. A ] . and the like. Such bases useful in
pyrlé&%ﬂ%gﬁﬁﬁgﬂ%ﬁ%éé}gﬁs of this invention thus include '
amyanéthpt-63f¢H(Brpipteidipdiydgsoporyd-phiy it S-dibpdiod2k-pyridazin-3-one;

10bi carb cal ci.um hydr oxi de,. net-hylLam n o
di SR a3 e Ry P KRR Eoe ek gy 2H-pyridazin:3-one;
et BajiR)-armahyhad3i(Dandthilepyrtdlidaid il )-propoRy]-phenyl}-4,5-dihydro-2H-
.pharmaceutical | y-acceptabl e salts, other salts are
PY“*%&%UH@H in the invention. They may serve as
| NpeEnBA(RY-2Smbthyl-Barrdlidih 1L Gidipk Gbx9-ph&rey 1 FERRMPISH -pytidazin-3-
the preparation of other salts, or in the
one:j dentification and characterization of the conpounds
or 15i nt ernedi at es. The pharmaceutically
acceptabl e salts of conpoupgs_of the present invention
can al so exist as various solvates, such as wth
wat er, met hanol, ethanol, dinethylfonman de, ethyl
acetate and the like. Mxtures of such sol vates can
al so be prepared. The source of such sol vate can be

o o o . - . o
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The present invention al so enconpasses the
phar maceutical |l y acceptabl e prodrugs of the conpounds
walr@shsegl herein. As used herein, "prodrug" iBCT/US2007/016699

i ntended to include any conpounds which are convened
by netabolic processes within the body of a subject to
an 25active agent that has a fornmula within the scope
of the present invention. Since prodrugs are known to
enhance nunerous desirable qualities of
ph @frﬂ@tﬁ?lui-l {Qe[bs((léﬁ2gneth§l%ﬁmlidlﬁ-¥ v-ylfl;)ﬁtfﬁéﬁﬂ -Bhédyl }-SZH-pyrldazm-B-
manuf acturing, etc.) the conpounds the present

ong;j nventi on may be dellvered in prodrug form

pr ep{g' t‘j?ﬁzlz @EﬂgF?g{gﬁﬁd]ﬁqﬁ}g I?’?OI%%(IY? %’Bhﬁ’ﬂ gl ?hthalazm- -one;

derrvatrves

de§d6+(bsx}'cldbutylgmammle4-ylnx59rmld@rg§-leﬁq&qqul-}H mSridazin-3-one;

r e? e{r4 l%’h@kﬁ 2%%&%“?”?5 enY?lpgyf fﬁg‘?’?’%‘ E&ggrdo g% ﬂyzH'

pyrid¢2ipdwnds of the present invention nay exi st |n

var| st ereoi.sonerj.c f th oun

of i e R T pRer ey Bt e S RaR
d]pydidezigaphd;omer s. The conpounds are nornal |y prepared

as _racemates and can convenrentLg be usef g n‘%cf'uch 5

i ndroedykt-lanameridinetyierphenyl of3:r rﬁazear -one;

- 63_methYYU 49Q8RISRBANGAL Z—’p%ﬁﬁ%}méoﬁ%\rqaw Spgtidazin-7-

techniques if so desired. Such racernates and
onei ndi vi dual enantionmers and m xtures thereof form part

of at - Ity 8} J6BI-

O BRSNS (Y AL pymoliin vl Brifbly M)

lsoxazsltl@[ﬁe’r flvynidazigpeond;i ¢ st er eoi somers can be prepared

D PSR A D S SRt

oneThe speC|f|c stereoi sonmers of either starting

T e BB VB BR BRGA o Biin

oneracenrc forms, normal, reverse-phase, and chira

OB A S50 By D30 SREHT gt 28 prdarin s

oneaddrtron salts formed by reagents used for that
pur pose. Useful nethods of resolving and reco r %
1o§pté#fmethy%-ereeli@anlere-pawﬂﬁe‘kr Lo fr-tetrahydro-gH-henzofh]cinnolin-
3oﬂylen S.H Stereochem say of Crganrc Cbnpounds

Wile New York, 1994, and Jacques,

En&ri2- mﬂxogy-%%@ﬁt?e@eﬂmymhwuk Veﬁgopw]e}lenﬂérﬁH-Pyndazm-
3-on¥0r K, 1981, each incorporated by reference herein in '
therr entireties. It is further recogni zed that
f ubct2-Buero-4 H(F-bmetuiryoelidinel wbriprened-rienydr Hipyridazin-3-
e 151 may contain protecting groups. For exanple, the
®anino acid side chain substituents of the compounds of
Fo |6n{.ﬂ BB-((R) 2ambthys-pygolidint egDwirepox-ehenyli Pgpypidingsyl-2H-

éﬁ §lbenzyloxycarbonyl or t-butoxycarbonyl groups.
PYIg4S ec |ﬁg groups are known per se as chem ca

f ur6€{4-tﬁr-r€(R)@=maﬂsll-mha‘bhdmﬂl -pb-rwep@gfiphehyl} dopendiadl-yiet,5-

enDy onrfunctronalrtres such as hydroxyl

dﬂb@Fbaﬁ 'BB%yI groups. These groups are present
in 6a{42EB;((RmZ;m|etf@'®-lﬂ$pﬂ'UHdhnt-Dyl’)@ﬂdﬁi’xﬁiﬁhbnfl@lmpymlz-ylﬂH-
|nerg to chem cal reaction conditions to which the
pyridagidiiNg; i s exposed. Any of a variety of protecting
gr GUBS((RRZ-1HEh§RPYeyedinvi- ﬁprkrt@)xP]-saaemmymvmmeaﬁo [f]cinnolin-2-
Preferred groups for protecting [actarns include silyl
On€qr oups such as t-butyldinethylsilyl ("TBDVS'),
di met hoxybenzhydryl ("DwB"), acyl, benzyl ("Bn"), and
met hoxybenzyl groups. Prefekped groups for protecting
hydr oxy groups include 25TBS, acyl, benzyl,
benzyl oxycar bonyl ("CBZ"), t-butyloxycarbonyl ("Roc"),
and met hoxynet hyl . Many ot her standard protecting
gr oups enployeeby one skrlled |n the art can be found

o o s ~ 7~ A T S ~~
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- 62 - WD 2008/ 013838PCT/ US2007/ 016699 i ncl udi ng, for
exanpl e, the conpounds of Frifiribla I, P, I**, ga-i),
w@r@so138bd , nay be adm ni stered by any neans tPat/us2007/016699
results in the contact of the active agents with the
agents' site or site(s)of action in the body of a
patient. The conpounds of the present invention are
preferably adm nistered in therapeutically effective
amounts for the treatnment of the 5di seases and
di %C{ﬁf{g [®c%§€yfllﬂi’l%i‘1d?§f4eﬂll8x§)02—§lu§f33§f;)ﬁéﬁyl]'-4‘ 508R¥Hro-2H-pyridazin-3-
t hereo A therapeutically effective anbunt can
Onebe readily determ ned by the attendi ng diagnosti ci an,

sﬁq ecqyélaﬂutﬁ ﬁnﬂ)é’hcﬁl’?% _Abky)-#Xa k%eteuaﬁyas 2@9‘8¥1’~i‘i§)¢[hﬁﬂﬁtolm-3-one

tec e effective 'dose Wil var¥ depen
upér{4a(1myhrbvéwut)dfplpauhm%yloxm-@dpmgphw ]r%}a)ym@zma one;

e o G e e e P S s

105e{4af3- ((R){ii-mbmgl-pahohtﬁthi-h&byprolbowﬂ@hcmﬁbﬁﬂ}b@yndazm-?: one; -
NN BN AI RS T T -

pyn@ﬁﬂmﬂkﬁhgatlon Typi cal |y, the conpounds are

red r dos evel s 1th a dua
" ner s el Bk il L stk ireadetl-Phtian-
pyn&g§e3nﬁﬁges are frontabout O 01 ng/kg to about 100
ng body wei ght 15per day, preferred dose
é %HB@@-@@Mlﬁg«%wﬂeeﬂml nagmégi%fl ﬂb @RSy iyRbetpd-2H-
yngﬁ%k3ﬁngreferred daily dose for adult humans includes
about 25, 50, 100 and 200 ng, and an equi val ent dose

| n Sal4HEHixA-resthyl3-piesidinyAmydpeeno Xy hery haﬁrwsctaémonﬁ

r F I
A i g A R S SR
a da@,S-}dllame%[%‘(@)MBwtpymlid@-tﬂl)atropoxséaﬂlengl,} -2H-
45% a day. In an 20 alternate nethod of
e5Cr ng an effective dose, an oral unit dose is one
t hat-meﬁxongmeﬁw&ﬁy{?t—meﬁwhﬂe[\’ie((E)—BJrrmﬂHy]smrrmtidie-\leyl)-(pfopoxy]-
h aggg?[ to320 Ag/mL in a subject, and-preferably
(010 37? P G m . Al t hough the conpounds of
t hg- {B-aRaiil-4-[BVERY)-20AetlB)-phecladii 17y 15 {pes ek ydpheiyd } {2H-Pyridazin-3-
chemcals, it is preferable to present the active
One’lngredlent as a pharmaceutical conposition.
25GeReihdkiMetRE3YDOHethi g -3 STRRUPBLS ) Pheql]-SH-pyridazin-
invention may be admnistered to a patient alone or in
3-on€pnbi nation with a phar maceutical ly acceptabl e

Carstnze;tleﬂ]@mst@%petatn-1ttlepr§9mquﬁy@fzﬁ.}3fnam@?tdnejn

or exa ounds of
an éf[dr(1rqyclwlmlmreha‘di-ylOtsﬂw%mﬁéhb'lvnhenylé- -methoxymethyl-2H-
utical carrier selected on the basis of the

osen route of administration and standard
p hdrmretheny2cmethorpmeihybSofd-BeEB)-2oudthyF-pyrrgidirampl) wropoxy]-

| Jh Beymi ' §_Pharmaceutical Sciences (Mck
phmb@%??@%ﬂ%%8@%§Pg aston, PA, 1980), the disclosures of

wh iSetheﬁmoey-li’emetbxpxymcﬁwbéf{dt@d((ﬁe@ahmhbypmélédiafﬂey}) propoxy]-
hethg&g:enniget% The carrier(s) nust be acceptable in
pheqyl BIBE™Ry conpatible with the ot her
I nGradihery-8l- -] 3-((B) onmptisil-pyanlidined -phiprdpdf] eheoyls -2H-pyridazin-
the recipient thereof. The relative proportions of
NGctive ingredient and carrier may be determned, for
ex &AL @-mbyphblif-4-y6sr opOX)V)Q)henyl]-ZH-p idazin-3-one;
2008/ 013838PCT/ 007/ 016699 solubility and chentca
natotlHHS)Fam 'gﬁﬁ 0l ¥ wroRayyi-ghgpyls-2H-pyridazin-3
adnpy;stration and standard phar maceuti cal practice.
The conpounds of the presentsi_nvention nay be
fornmul ated i nto pharnaceuti cal conpositions by
adm xture with one or nore pharnmaceutically acceptable
exci pients. The " b5excipients are selected on the
baS|s of the chosen route of adntnlstratlon and

. . . o r

pyrl
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10Such control | ed-rel ease, or extended-rel ease
conpositions may utilize, for exanple bioconpatible,
whrmdegsagiabl e | actide pol yners, |actide/glycob@T}es2007/016699
copol yners, pol yoxyet hyl ene- pol yoxypr opyl ene
copol yners, or other solid or sem solid polyneric
matrices known in the art. The conpositions can be
prepared for adm nistration by oral nmeans; parentera
15nmeans, including intravenous, intramnuscular, and

s L&Qpﬁu(%pﬁ%lfdiﬁauyleﬁropb@f)ilﬂﬁhyk}QH-pﬁlfim-BaineFre ans:
t by t L . .
s Btk Ry oREx -2 ShexSiPRedrH B dazing3-one;

| gl -pd @udmam-mé?hﬂtﬁﬁ@bb-)brdd@ﬁyppﬂ@m}-QHow‘ncmrzﬁ: 3-one;

pre ared for oral ad mnlstratlon artlcularl in the
G- (@ant-sredhyloapolidis L oD Bppeps Phegy ipht ehtzr al

bxcyc&ﬁmlm]ﬁgg@ E@B.oearticularly in the formof Iiquid
tions, suspensions or emul sions; for 20intranasal

acﬁﬂ%(lscycé@bt@nl plpamdmcﬁhywwphmdhé%dwm@fzydedeﬂkhept-‘?-en-Z-
one: nasal drops, or aerosols;:-or for topical
adm ni stration, such as creans, ointnments, solutions,
s Us i) ehmetinl-8s@R ¥-2-pethwiepwraidintlhg ) prdgexy]-phenyl } -Bot-diaza-

. r.al m.nj st atlon the tablets, pills, powders,
blcycgoa@g[fﬂg?,’t'lﬁ EREE and the |ike can contain one or more

of 5-{ A3 (@) Dierigyl-piirtolielin- $-ydy probbk WF sheayi} R3 aslisdaar ch,
. r clizé gul ose; .bi nderﬁ 25such as microcrystalline
b“;ycg’éﬁ Toers: ﬁlé'lzaﬂ’}er?éng BISOBYTy vi nyl pyrrol i dones;
dlﬁ{mmm-ﬁleﬂmtpya&mt@!% Pop6L) L pea§H @Ierdlmtl ves;

| ubri cants such as _talc or nmagnesi um st earate

bicyclnlft d fHpeptedrepr2anecsirgleisemiersi | i con di oxi de; sweet eni ng
agrR M- -SHIb AP ﬁnﬁ@ﬁ@ﬁ%—?fox?ﬁﬁﬁé}ﬁﬂ] 84 cﬁﬁzatl&%yélb[mHO]hept- 4-en-2-
agents such as perm nt or cherry flavo

one S’GEE%'@‘P'@ﬁr,nay cont al n any of the afore li st ed

O AR PR SIS PG 2

one sifigle isoined oral dosage forns may have coatings of

R e e L A R D DR

4-en-3@nej i ons, enul si ons, syrups, elixirs, etc., or may be

resent ed uct nstltU|o W th
R e B RN TN S L T oA
Y G08) frSasaC] US5007] 010699 |
contai n- conventjona
adsd?‘{’e %bmﬁ{-@eee réietoxnt Bhenyls ranrdhrod dgliares,
blcycﬁjp]]hS)]ﬁéﬁtﬂge@.gQﬁ{eS di | uents, sweet eni ng and flavoring

en es and preservatiyves
%ﬂﬁ‘o "FX twasﬂpm%@-woau}whﬁryﬂe?véﬂﬂyaf@ﬁh@y&) 3.¢-diaza-

b,cycmglmgﬁéﬂﬁp&ugl&él forms acceptable for injectable use
inclu for exanple steril e agueous sol utions, or

s Usiedsesiebutymineridis-4xloxy epkenyhe3-(a18, 2ntrifluerersthyl)-3,4-diaza-
an r, buffered nedia, and the |ike.
blcycﬁdnagﬁhﬁﬁ?%}) ve%ts i ncl ude al cohols and glycols, such
a$- E‘t—@ah!ﬂrpxﬁﬁd)lp@ﬁ@mtlhyll-m‘npogr)y;dmhglj-QM—pm;ldmm-&m

! RO e 3 3B D e R b b Bl e Biidazin-

3-onesur factants; such as hydroxypropyl cel |l ul ose; isotonic

S S 0T S Pttt P 2

pyndmmBFdﬂe the rel ease of the active conpounds such as

al m_nonost ear and variQus co
o Ph R P m R 2oy e e cop dULRFRAORY Bpheny1) 28
pyrid@ie3dne; buf f er s, and the |ike. The parentera
preparations can be encloggg_in anmpul es, di sposabl e
syringes or nultiple dose vials. O her potentially
useful parenteral delivery systens for the active
compounds i ncl ude et hyl ene-vinyl acetate copol yner
partlcles osnDtlc punps, |nplantable 15i nf usi on

I o

e o o
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25m croreservoir system adhesive diffusion-controlled
systemor a matrix di spersion-type system

wo-orosuimss ons for buccal administration incl udeGcT/i92007/016699
exanpl e | ozenges or pastilles and may al so include a
fl avored base, such as sucrose or acacia, and other
exci pients such as glycochol ate. Fornul ati ons suitable
for rectal adm nistration are preferably presented as
uni t-dose suppositories, with a solid based carrier,

suglisagry Ql}%r@(;' 3 9rpenam11mxpmﬂ&wgse@q@ﬁ%yrm&ﬁt%ne

Pharmaceuti cal

tr éa{ﬁrﬁérﬁycbﬂ’e’pﬁé{i-ﬁlpe\'mlft:ﬁ"}’é@ﬁﬁm@éyl&‘?’tfﬁéﬂ‘é{béﬁt‘ihé%ﬁ-l y
bmyagkﬁfb fgnqqypggngf a conpound of the invention and/or

rapeutic conpounds descri bed herein, in one

or 5ridr@-eyclopentyl-pinstidiméndoxsarmbenyld 3, Anliani-hicys o[t hept-4-en-2-
B the present invention. Sterilization of the
ontalner may be carried out using conventional - 65 -
VDG%Q@BJ’WQBPCE B medlybe9trokidiar 1y zavpeny]-phenyl }-2H-

.lret hqdol ogy well known to those skilled in the art.
py"&%@*@té?rle containers of materials may conprise

sepfh dtetediwmaidfoRE, mPktufe 6 sidredibsBetid fdrinsPat 4 pharmaceutically

conialne S, 368 exenplified by the UNI VI ALTM t wo- part
accepigh “F ail abl e from Abbott Labs, Chicago,

- MiGrRiptaferadly, HRS/ 4r8 delediBe fioaBR L6 Eorsh@nent i on
and/orlﬁthergtherapeutlc compoun gﬁaQQSdescr?bed herei n

-Be(1 s tabutsd-ripgridinrbylpsy)-pheoyllp-methyl-2 Hpyadazin-grane;
aS 6%3(@[ﬁ19&¢d1ﬁhoylepro§% Hleh$11BY-pi HELAEB- dﬂ%ﬂ ude, if

desired,” one vari ous cohventi onal
phér%E%((Roéamethm-pmﬁb@ne\wlézpr@,m]@bemdr ~4eX-dhydeo-2H-
Jore pharmaceutically acceptable carriers,

|t|onal vials for m xing the conponents, etc., as

vv| I6H[46@ -y bdutyl-rapryEdiert ylowy ¥ hiesgl | ski-dinmethy 4 Shdihpdro-2H-
1& dtgugtlons either as inserts or as |abels,

Pyt I Ca |hg 10quantities of the conponents to be
ad 6t [AHQ t@ickbutydypiipteidindsy1bxy)- Bdluord-phengd - A-dimethyb#, 5-dibydro-

one;

Pyr

-2ngﬁgfell es for mxing the conponents, may al so be

% the kit. The conpounds of the
pr @sfen(t- dy@mutylwpdrﬁunheywﬁgcbydum@tﬁﬁda alehéahﬁdzr 5-dihydro-2H-
hi stam ne receptors, nore preferably st am ne
Pyridazinsdies . Such bindi ng may be acconpllshed by
contact3-qw g-tztiﬁeﬂhﬂlﬁ?ﬁgﬁdﬂ‘iilt-ggf}ﬂo]gé m@f-ylaQH-
compound of Formula I, e
Pyri¢azin-adringe receptors may be | ocated in the centra

nesvous ﬁ}fé&ﬁﬂ‘loﬁ ;&reﬁgiﬁ%rﬁﬁr/g@ﬁrﬁdlm 10! fabg,rlasmraatne

ner vous 'system I'ons. Prefer

coﬁt{alci(srra M@téprl @dﬂﬁh@mhylrpmlméodkpm@m}wphenyl}-ZH—

|y at physiologically relevant ionic strength,
pwmﬁﬁ%(aﬁggthe like. I'n yet another aspect, the invention

| s 4ci-dignsthd-6- A-FR ROl methylinyiolidirhi s)eprionexy]-phenyl}-4,5-dihydro-
2H- kﬁﬁ%@§85§ nmore preferably histam ne 113 receptors,
nprising the step of admnistering to a patient in

neéd{%[ﬂe((ﬁa)ﬂ-mathybpmohdmel -Ahguogoxyl-phemyd3otdihzef t he

. N on i,ncl drng, for exanple, a conpound of
b‘“ﬁS@]ﬁ’l\ elpt'4ie’p'¥ R&" | (a-i), and/or 11, or any

Cc 05HHHAtdyolobtydipidridin-4-ylox)rpleayl] 8,4 dpizedfbesychs(4.1.0]hept-4-en-2-
.aspects, the nethods conprise the step of
N%admi nistering to said patient an therapeutically

ef BM[(SFZ&&&HWS—NR)&Q SIRAYEoBtinE DiyIUbrapbxy]lphent!} -3,4-diaza-

25and/ or or any conbination thereof. In sone
bwyepgtbpﬁea éﬁﬁéﬁPﬂ%nts the histanine receptors are H3

hi stam ne receptors. In certain nore preferred

enbodi nents, the conpound sgtectively binds H3

hi stam ne receptors relative to H, 112 and/or 114

receptors. In certain preferred enbodi nents, the H3

hi stam ne receptors are located in the central nervous

systen1 In sone other preferred 30enbod|nents the
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WD 2008/ 013838PCT/ US2007/ 016699 preferably as a

neutral antagonist. In still other preferred
weEpedisesit s, the binding inversely agoni zes tPEI/US2007/016699

activity of the cannabi noid receptors. In yet

ot her preferred enbodi nents, the conpounds of Fornul a

I, P, P, 1(a-i), and/or |1, or any conbination

t hereof exhibit activity toward the histam ne

receptors in vivo. 5In alternatively preferred

O@-[@akyz ﬁxemywmaemﬂa -ol)-grepsril) phényllt -3 4-tiaza-

and/ or or any conbi nati on t her eof, exhi bit
blcyélé’{‘} %/ioil}ePE 6v9'ri‘r%l'°l!1ﬁ=e hi stamine receptors in vitro. In
cestal i3 QRS meis egrﬁeridlasm Ifofxy] MehN Y- d0Ra-
there arée provi déd et hods treating a di sease,
wadDBbiﬁﬁﬁm©ﬁ<ﬁb%ﬂmﬁron t hat nay be aff ect ed, nndulated

Sﬁ‘éﬁgr@bﬁ@ (%glt){rl ég%]ﬁ%.té Aoy g'(a{ gnofl\/%lrae&tar %[61[1y0]hep t-4-en-2-

one;t hese 10di seases, disorders, and/or condrtrons

3B LSRR GRS DI O ABLIGLERSH. B hept4-en2-

one;di sorders, obesity, cognition, arousal, nenory, nood

FIREARE TS AL R R L

onedisease/denentia schi zophreni a, pain, stress,

rai ne, notion sicknes depr essi atr
i SPEFs6 CpirBay ME R PUTARUST HATPORGS dbpst - dinydro-2H-
yn&mr&{eqmé didsterdbmef; ders, inflammation, and
nyocardlal infarction. The methods herein provi

coApPEd-Euldr IF-ERepethy bpyrrelidipdcyl)iproRasy pbrnséin‘}rﬁ dihydro-2H-
pyngégﬁg Qngtﬁggé@&ﬁg;rcally effective anmount of a

of the invention, preferably a conpound of
f oﬁrmhtlayl ém‘}[%@(&lXamﬁmyl-pyrrohdlnﬂr:el)mr@wlrph?nsé}-4 5-dihydro-2H-

o121 9] formula I, 1I*, 1** J(a-i), and/or |1, or
yrl8n gtﬁpfné%ron 20thereof. In certain preferred

emﬁe{# [‘Bs((i@ -2- mlaﬁlyd:l-ipyrrptiéim- -yl)rmop@t}éﬂﬁlpnyir} E{@gpdanké—one

di So ﬁ: ol terfat vel téi %t reoior der gr east grapﬁ' aceutically

at CERCIBFHBPTET 1O Wy P AT PVITy OGP o8P het ATRE

zmcqﬁMMﬁ%xwwhhbeﬂ in the art wll appreciate NUITEr OUS
|f|cat|on nd yari ati ons resent .invention
Sl B e r AP Y gree e di B GRER U RELOL

t het ef pr-gqry @ik wﬁsimﬁ&nthgt)-mbﬁdmy] -phlfyl$ Coperidih-2-e2H-

appended claims, the invention may be practiced
Pyrigazign3u@n€e t han as specifically described herein, and

the ﬁcepﬁ &figihheyl-propbky) én§1]me%rmﬁdz Y RoRGRRIMRZSS3-one;

such varratrons Synt esi s
2068\‘(‘6&@8@@@11b'b§£6@72@1€6’6993ymhdm-1ﬂbpmpbbﬂ}é@y&f'zm
pyn&ﬁﬁ% ent invention may be prepared in a nunber of
s well known to those skilled in the art, .
i ndtadinghyleri 413 t((R)-Primeashyltnyrrodigie | ddkpidposyl-peanyly,-4,5>-dihydro-
249 odi fications of these methods by applying
2H- ruﬁ%a %%technlques known to those skilled in the art

of SetgEh(®)ymethybipyrrollin-byhagepewy] dihsnyldSeét diara-
bmy%%ﬁ??ngﬁé gagrgquhe 5present invention are

€’ practiced on any scale, including
m I5k;] 44 ey clgbaty]-pipstitlingd-yinxyhipheayl H14- ahakat—bicyblow.m@ﬂlmpt-4-en-2-
conmerci al industrial scale.
one;
5-{4-[(S)-2-methyl-3-((R)-2-methyl-pyrrolidin-1-yl)-propoxy]-phenyl}-3,4-diaza-

bicyclo[4.1.0]hept-4-en-2-one;

-54 -
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The general routes to prepare the exanples shown
herein are shown in the Schenes 1 and 2. The reagents
wepmssimsd i ng materials are comerci al |y avai | Bdi/e$2007/016699
readi |y synthesized by well-known techni ques by one of
ordinary skill in the arts. Al sub stituents 10in the
synthetic Schenes, unless otherw se indicated, are as
previ ously defined. Condensation of
4- (4- met hoxyphenyl) - 4-oxobutyric acid or ester, or a
der {aLpB-((R§-2Hfhethgl-plrrolidinhl -Fl)diragong-phengl)-3,4-diaza-
. Q;Ei tit%ﬁed2h%dyazine derivative in a solvent such
bicyclo[4. 51*-B¥“#Ppr opanol provided a route to
(HSSAIYR) OPEIGR) frONEInt Ny B IToRb Phentie 04 A4
. Internediates with substitution at the 4- and
bicycko[4d Olhsrbd-aE2-998] es with R13/13a and R14/14a) 15may ,
be._sead i . - ; 4-en-2-
o A G R SR R S Gy 4 cn2
one; 42, 1850; J. Med. Chem 2003, 46, 2008). Pyridazi nones

L R e T T e

one; correspondi ng anhydrides. NH (N2) pyridazi nones were

it R o -y BRI S 2 IS U e

one; NaH, in an inert 20sol vent such as DVMF or CH3CN.
In ca

SRR R RS RE e P bl KD R v phrm gy S dihydro-2H-

pyrid;.idmeai.mrm{eaim@oﬁe@ar ated by standard net hods known

th rt. In di at es wher.ein 21is may be .
ﬁvsﬁv@é-&%ba&gﬂ%? e‘%ﬁgp&rﬁlwﬂ-yg-lpa?rgﬂxygwhﬁ@flgﬁo%ﬂwydro-ZH-
pyrid&n-3tadediRddbadbym or copper coupling reactions
usi ng_the apﬁro riate aryl or heteroaryl halide. The
d

25-metiyk o H )aagthybRwrekidinteydpropoxyd-phenyd h-4,5-dihydro-2H-
pyridgxzrip_rge&jeca,p(yr i dazi none using M02, CuCl2, DDQ sel enium

oxi de, DMSO / base or sodi um 3-nitrobenzenesul fonate

i 9-{hB-((Regemethybbysotidinn -hi))eprordxid-phenyd} -2H-pyridazin-3-one;

I RS N —

accepfablesadintpéresf.of conpounds di scl osed herein nmay be
0 v%i ned bg fcogtje sation .of % [ ntiler nedi at e. ket o .aci d
 GtCR PINHR PESTCTR 0P R WD RS T @i’j“- © SKORLSFIERO A (or
ar,edinsgthyled-{ 498 (Fe)-2-mdthylpyaraidine-ydy-pipoxyl-phenyl }-4,5-dihydro-
SH n:dsubs ituted hydrazine derivative in a solvent such
PULEREN8F or 2- propanol to produce a

dishid[PER)-2dAIHYPHSrrbRiRF NBDigtboxyl ekt B, adia-

L roedi at es_not comercially available are réadily

blcyciﬁflgggﬁffge@t‘grﬁ"%l@§8"ri bed using 10literature nethods.
th[@,-gcdy@ldbﬂ{ﬁfﬁiﬁé}icﬁﬁﬂsylﬂki 1Rh$1103,4 A1k a 051 O3S 4l N0 ThBSt-4-en-2-
4 or 5-positons or fused aryl or "heteroaryl groups are

oneé; descri bed (Heterocycles, 2002, 57, 39; Indian J. Chem
1974 . A ( Bh% . qe ~ . _ T _

_ o %%g%mgg%ls?’ 4 JE .&r%déldﬁré?%g)s?@gﬁ}]mi y t}-3.4-diaza

bicyclo{th & Olhapt-dcenv?OReal kyl or substituted al kyl groups

Ao LRI 2ot BT AOTRRD - el PR AR e 7

bicyclrj4g1 §iheRt-4-anidonet ut ed di hydr opyri dazi none form

e i R

bicycloft. tOftepy-H-agpr Dops; may be i ntroduced by standard

pal i u r.copper..cqupli reactj ons usi.ng,t

B e PP o g BB ety SR gt 4-en2-
one; the 4,5-position may be oxidized to the pyridizinone

i ntermedi ate using for exaspke M102, CuCl2, DDQ or

sel eni um oxi de as the 20oxi di zi ng agent. The N2

nitrogen nmay be H, or further substituted using

met hods outlined previously. WO

2008/ 013838PCT/ US2007/ 016699 Schene 2. Cenera

o o o o o o O rNA N
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N-N \Owve R12-X, CH3CN, 00w \BBr3, DCM > 1(200300 - bi -
rt xi- R13 R14R13 R14 OH 1) C (CH2)313r CH3CN,

W@ 2100/813829 3) am nes CH3CN, K2003, Nal 1pcT/Bd®07/016699
R14 R13 R14

5-[4-(1-cyclobutyl-piperidin-4-yloxy)-phenyl]-3,4-diaza-bicyclo[4.1.0]hept-4-en-2-
one; 7

5-[4-(1-cyclobutyl-piperidin-4-yloxy)-phenyl]-3,4-diaza-bicyclo[4.2.0]oct-4-en-2-
one;

5-methyl-6-{4-[3-((R)-2-methyl-pyrrolidin-1-yl)-propoxy]-phenyl}-4,5-dihydro-2H-
pyridazin-3-one one diastereomer;

5-methyl-6-{4-[3-((R)-2-methyl-pyrrolidin-1-yl)-propoxy]-phenyl}-4,5-dihydro-2H-
pyridazin-3-one one diastereomer;

5-methyl-6-{4-[3-((R)-2-methyl-pyrrolidin-1-yl)-propoxy]-phenyl}-4,5-dihydro-2H-
pyridazin-3-one; and

6-{4-[3-((R)-2-methyl-pyrrolidin-1-yl)-propoxy]-phenyl}-2H-pyridazin-3-one;

or a stereoisomeric form, mixture of stereoisomeric forms, or a pharmaceutically
acceptable salt thereof.; with the compound 6-{4-[3-((R)-2-methyl-pyrrolidin-1-yl)-
propoxy]-phenyl}-2H-pyridazin-3-one, or a stereoisomeric form, mixture of stereoisomeric

forms, or a pharmaceutically acceptable salt thereof being most preferred.

In certain alternatively preferred embodiments, the compounds of formula I are
selected from the group consisting of:

2-methyl-6-{4-[3-((R)-2-methyl-pyrrolidin-1-y1)-propoxy]-phenyl}-2H-pyridazin-3-

one;
2-methyl-6-{4-(3-piperidin-1-yl-propoxy)-phenyl]-2H-pyridazin-3-one;
2-isopropyl-6-[4-(3-piperidin-1-yl-propoxy)-phenyl]-2H-pyridazin-3-one;
2-isopropyl-6-[4-(3-piperidin-1-yl-propoxy)-phenyl]-4,5-dihydro-2H-pyridazin-3-
one; :
2-isopropyl-6-{4-[3-((R)-2-methyl-pyrrolidin-1-yl)-propoxy}-phenyl } -2H-pyridazin-
3-one;
2-ethyl-6-{4-[3-((R)-2-methyl-pyrrolidin-1-yl)-propoxy]-phenyl }-2H-pyridazin-3-
one;

6-{3-fluoro-4-[3-((R)-2-methyl-pyrrolidin-1-yl)-propoxy]-phenyl}-2-methyl-2H-
pyridazin-3-one; '

2-(2,4-dichloro-benzyl)-6-{4-[3-((R)-2-methyl-pyrrolidin-1-yl)-propoxy]}-phenyl }-
4,5-dihydro-2H-pyridazin-3-one; ' '

2-(3,5-dichloro-phenyl)-6-{4-[3-((R)-2-methyl-pyrrolidin-1-yl)-propoxy]-phenyl} -

2H-pyridazin-3-one;
-56 -
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5 As outlined in Scheme 1 and 2, the
pyridi zi none or di hydro pyridizi none net hoxy
wo pjoenmsss ate i s denethylated using BBr3 in  PCT/US2007/016699
di chl oronet hane to produce the phenol. Al kylation of
t he phenol w th bronochl oropropane or a di bronoal kane
intermediate in a suitable solvent such as DM,
acet one, butanone or CH3CN with 1{2CO3 produces the
10hal ogen internedi ate. Al kylation of the halide

interyredigte with,. ' Y N .
PRy G PhSE e TehRP e R 1% AR os vz 3-one:
s 6i a3l €R)-2 aukthyl-pyoolidinrinyl Hpednmoetpheryi } 231-pedddzn-8sone;
a rec rs to, am nes. .M tsunobo.react.,i it
o BB P B S PR DR Hb P v et ftabydro-
cyclo&nkg\ég}“pgmmﬁnobﬁ@i ne or substituted am no al cohol s
produce the correspondin exang,lt gs. A{% bbi d%ed
adaneigEl-ort 4 i(Prem o (G rarmeeplpyatiging L ¥ Brpropoxy]-phenyl}-
2H-pykrfa8Rd.-bjfe;be prepared for exanple from methoxy '
i ndanones,” tetral ones, benzocycl gheptanones,
d BrifdiBo(S M2 thadraym esbod pyirabigin- 1-y1)-propoxy]-phenyl}-2-methyl-2H-
-1k hydra- 211- benzo[ b] t hi epi nones, chromanones, or
pyrldt ?ggﬁgbnanones. As outlined in Schenes 3 and 4, the
pyr{4dBBz((RdRehysiroxy ety g dradjlinqledprenexyvabenyl } -2-methyl-2H-
ridazz%&i _rgehtehyl ated using BBr3 in dichloronethane to
Py produce’ phenol internediates Il and Illa. Al kylation
o2-th &by bR 3 -((R)-2rmettlybp ysoliditH - @) propuxy)-phenyl }-4,5-dihydro-2H-
.d-ch oropropane or a dibrono internmediate in a suitable
PYNAZS- &> such as DMF, acetone, butanone or CH3CN with
| C-6tnaeBl-e{ 94 B ER)-2 incth kb @ fqlilieH] Ag)-pldpoikal-phenyl}-4,5-dihydro-2H-
_.internediate. D splacenment of the halide with an am ne
Pyridagird-9%e target di hydropyri dazi none exanpl es of

g QW@&I-%—% ggg_tﬁl{ 3-n¥etBRdp WeoliddR: 1-MPpropoxy) -pheriyl }-2H-pyridazin-3-

2008/ 013 S2007/ 016699 Schene 3. Cenera
one; synthesis of le H and stibStitined eicanples lii R12
RE-FBRrV(R) SCheiE1-pynGRERL Al IpheR1} B-priyP O Syridazin-3-
oxaiml e REZes ! Pyge ng)?f%&sﬁ%ﬁ%N BheHyR g Pyridazin
one; 2 2 0-

6-{4-[3-((R)-2-methyl-pyrrolidin-1-yl)-propoxy]-phenyl}-2-phenyl-2H-pyridazin-3-
one;

2-{4- [3—((R)-2—methyl—pyrrolidin— 1-yD)-propoxy]-phenyl}-2H-pyridazin-3-one;

5-Isopropyl-7-{4-[3-((R)-2-methyl-pyrrolidin-1-yl)-propoxy]-phenyl }-5H-
thieno[2,3-d]pyridazin-4-one;

7-{4-[3-(2,5-dimethyl-pyrrolidin-1-yl)-propoxy]-phenyl}-5-isopropyl-SH-
thieno[2,3-d]pyridazin-4-one;

5-isopropyl-7-[4-(3-piperidin-1-yl-propoxy)-phenyli]-5H-thieno[2,3-d]pyridazin-4-
one;

7-{4-[3-(3,3-dimethyl-piperidin-1-yl)-propoxy]-phenyl}-5-isopropyl-5H-thieno[2,3-
d}pyridazin-4-one;

5-isopropyl-7-{4-[3-((S)-2-methoxymethyl-pyrrolidin-1-yl)-propoxy]-phenyl } -SH-
thieno[2,3-d]pyridazin-4-one; .

5-isopropyl-7-{4-[3-((R)-2-methoxymethyl-pyrrolidin-1-yl)-propoxy]-phenyl}-SH-
thienof2,3-d]pyridazin-4-one;

-57-
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R13R 44 R138 R148R138 R14 | i R12 = H 142) amtiesR13
pl33 R | eCH3CN, K2CO3, Na!R133 Rua R4 IIlaVa 10As
woiokiomsss i N Schene 5, the phenol internedi at ePEEES2007/016699

coupl ed under M tsunobo conditions with

hydr oxypi peri di nes, pyrrolidines or azepines to give

the piperidine or cyclic am ne derivatives of general
structure VI. Using reaction conditions described

previ ously, exanples of general structure VII was

Pr PR R iethytem fiFEpra mgﬁgﬂg gmsmsgﬁixlﬁsﬁtmﬁnﬁ[@% g;gjrfaazm-ax-

exanpl es VII 5Sche ses con
one; route to exanples wherein An is H

4- acet .

o By B S o 82 yricacins-
one; in acetic acid, and cyclized with hydrazine to gl ve an

ar ' rj none 89, 32 28

e b R R P
thienb[2/8-dlpypidaried=ongne exan‘pl es were synthesized as

out L i ' S nd 8 15 densati.o

4%?&3&%3@5%@ chnd P(-‘/RmeHL PRRPERY g qg;ax&}r?-esopropyl SH-
thienap' ﬂdl@@mm-ﬂ)mefol | owed by cyclization w t h

I{@ ii’: Q&@Sé/ g;qetllgﬁdg/raroll\l-dlsnl{b-Sytl)I-Itaruotpggy]l?plgern?rlZ }-5 -propyl-SH-thleno [2,3-

d]pyﬁda(zﬂn.mrgoxy phenyl ) - 6- met hyl - 2H pyri dazi n- 3- one and
| es (Farmaco, 1996, 51, 693-688).

a
206@?‘15&:49%{5@# séwﬁmmmd@che%pmpoxy]-phenyl} -5-propyl-5H-
thieno[2,3-d] pyridazm-4-one

7-{4-[3-(4-methyl-piperidin-1-yl)-propoxy]-phenyl }-5-propyl-5H-thieno[2,3-
dlpyridazin-4-one;
7-{4-[3-(4-dimethylamino-piperidin-1-yl)-propoxy}-phenyl}-5-propyl-SH-
thieno[2,3-d]pyridazin-4-one;
5-propyl-7-{4-[3-((S)-2-pyrrolidin-1-ylmethyl-pyrrolidin-1-yl)-propoxy]-phenyl}-
5H-thieno[2,3-d]pyridazin-4-one;
5-(4-chloro-benzyl)-7-{4-(3-piperidin-1-yl-propoxy)-phenyl]-5H-thieno{2,3-
d}pyridazin-4-one;
5-(4-chloro-benzyl)-7-{4-[3-((R)-2-methyl-pyrrolidin-1-yl)-propoxy]-phenyl }-5H-
thieno[2,3-d]pyridazin-4-one;
2,4-dimethyl-6-[4-(3-piperidin-1-yl-propoxy)-phenyl]-2H-pyridazin-3-one;
2,4-dimethyl-6-{4-[3-((R)-2-methyl-pyrrolidin-1-yl)-propoxy]-phenyl}-2H-
pyridazin-3-one;
2-isopropyl-4-methyl-6-{4-[3-((R)-2-methyl-pyrrolidin-1-yl)-propoxy]-phenyl} -2H-
pyridazin-3-one; )
2-isopropyl-4-methyl-6-[4-(3-piperidin-1-yl-propoxy)-phenyl]-2H-pyridazin-3-one;
2-benzyl-4-methyl-6-{4-[3-((R)-2-methyl-pyrrolidin-1-yl)-propoxy]-phenyl}-2H-
pyridazin-3-one; '
2-benzyl-4-methyl-6-[4-(3-piperidin-1-yl-propoxy)-phenyl]-2H-pyridazin-3-one;
4-benzyl-2-methyl-6-{4-[3-((R)-2-methyl-pyrrolidin-1-yl)-propoxy]-phenyl }-2H-
pyridazin-3-one;

4-benzyl-2-methyl-6-[4-(3-piperidin-1-yl-propoxy)-phenyl]-2H-pyridazin-3-one;
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R 4 1313yCH2C12 R12- NOH Br CH2CH2CH2Cl (R) - 2- net hyl

pyrrolidine K2CO3/ Nal t CH3CN 5- Aryl exanpl es
wobmBe13Rigt is H were prepared as outlined in SetEUS2087/016699

starting from 4-nmet hoxyphenyl acet al dehyde usi ng

conditions shown in Schenme 7. Schenme 8. Synthesis of

5-Aryl Exanple 91 to 93 WO

2008/ 013838PCUUS2007/ 016699 Aza exanmples (X = N

where R13 and ea are each nethyl were prepared as

oup Indiepl-6-14-38 1 RA-Q 01 . -5- -2H-
343 Hgﬂﬁ29ﬂéﬁfgl‘¥m1@‘iﬁ Q%l?ﬁmf?ﬁﬂdphmf%\f phenyl-2H

_1-(6-chl oropyri din- 3- et’hanone ydr ox
Pyrid3ggc3-Pnfrer i di ne and a base such as NaH, potassium

t eI AhY- 9}1&33}1%6[48- é%i%éli&@i-&ylg{ngg{gﬁrj)ﬁﬁ‘}&yﬁtzﬁlﬁ'§ﬁdé&in-3-one;

second <al kyl at’i on using p

bi amathyiet-{44[31((Rp2metbylipyrradidiredey Daprbpokyl-pletyiip PH-phthalazin-
1-oné&- Promo- 2-met hyl - propi onic acid ethyl ester, produced

t’he keto-ester intermediates VII1. Exanple 148 was

pr 2ourtbyl-af4-€hoiperidin-Solenapcy)-phemd]-2HAglthilazig-1-one;

2008 P l 1O SBOS Ty A mhebrioriyenea:

2) 2-hkethyl-4-[4-(3-pyrrolidin-1-yl-propoxy)-phenyl]-2H-phthalazin-1-one;
4-[{4-(3-azepan-1-yl-propoxy)-phenyl}-2-methyl-2H-phthalazin-1-one;
2-(4-chloro-benzyl)-4-{4-[3-((R)-2-methyl-pyrrolidin-1-yl)-propoxy]-phenyl }-2H-

phthalazin-~1-one;
2-(4-chloro-benzy!)-4-[4-(3-piperidin-1-yl-propoxy)-phenyl}-2H-phthalazin-1-one;
2-methyl-4-{4-[3-((R)-2-methyl-pyrrolidin-1-yl)-propoxy]-phenyl}-2,5,6,7-
tetrahydro-cyclopenta[d]pyridazin-1-one;
2-methyl-4-[4-(3-piperidin-1-yl-propoxy)-phenyl]-2,5,6,7-tetrahydro-
cyclopentafd]pyridazin-1-one;
2-methyl-4-{4-[3-((R)-2-methyl-pyrrolidin-1-yl)-propoxy]-phenyl}-2,4a,5,6,7,7a-
hexahydro-cyclopenta[d]pyridazin-1-one;
2-methyl-4-[4-(3-piperidin-1-yl-propoxy)-phenyl]-2,4a,5,6,7,7a-hexahydro-
cyclopenta[d]pyridazin-1-one;
2-methyl-4-{4-[3-((R)-2-methyl-pyrrolidin-1-yl)-propoxy]-phenyl}-5,6,7,8-
tetrahydro-2H-phthalazin-1-one;
4-{4-[3-(butyl-ethyl-amino)-propoxy]-phenyl}-2-methyl-5,6,7,8-tetrahydro-2H-
phthalazin-1-one; .
4-[4-(3-methyl-4-0x0-3,4-dihydro-phthalazin-1-yl)-phenoxymethyl]-piperidine-1-
carboxylic acid tert-butyl ester;

. 2-methyl-4-[4-(piperidin-4-ylmethoxy)-phenyl]-2H-phthalazin-1-one;
4-[4-(1-cyclobutyl-piperidin-4-ylmethoxy)-phenyl]-2-methyl-2H-phthalazin-1-one;
4-[4-(1-methyl-6-0x0-1,6-dihydro-pyridazin-3-yl)-phenoxymethyl]-piperidine-1-

carboxylic acid tert-butyl ester; ' '
2-methyl-6-[4-(piperidin-4-ylmethoxy)-phenyl}-2H-pyridazin-3-one;
6-[4-(1-cyclobutyl-piperidin-4-ylmethoxy)-phenyl]-2-methyl-2H-pyridazin-3-one;
6-[4-(1-isopropyl-piperidin-4-ylmethoxy)-phenyl]-2-methyl-2H-pyridazin-3-one;
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3) cycl obut anone, NaCNBH3 2) Exanpl e 148

Schene 10 shows the route to aza (X = N) exanpl es
wobmBe1RI® i s heteroaryl (For exanple, Exanple B@BUS2007/016699

(646- (1-Cycl obutyl - pi peri di n-4-yl oxy) -pyridin-3-yl] - 2-

pyridin-2-yl- 52H pyridazi n-3-one). _ _

6- (6- Chl oropyri di n-3-y1) -4, 5-di hydr o- 2H pyri dazi n- 3- on

e internediate | X, prepared from

et hyl - 4- (4-ehl oro- 3- pyri dyl) - 4- oxobutyrate and

hy 1RGcloPropy HAGRY1-¥RSri &k, B GHoM) dhenyI]-2-methyi-2H-pyridazin-
4-%;5%%)9/- bgg-?,gi perlydil“?e and g base ng]ll\/f)% DI\/IS%) topy '
3-ongnt ermedi ate X and converted to exanpl e 141 using

TR Y AR AR
c oprstiey&-G( lgg]egm}@é,periyfg?(-&m}m@thpxg)—phgm};b2ﬁrgb{ridazin-3-one;
L S S5 SRR o
2008101388 BPEIpeBln a7y 108 Pepiengl it irpy fidazit-3None;
N N N
2-methyl-8-[3-((R)-2-methyl-pyrrolidin-1-yl)-propoxy]-5,6-dihydro-2H-
benzo[h]cinnolin-3-one;
8-[3-((R)-2-methyl-pyrrolidin-1-yl)-propoxy]-2-phenyl-5,6-dihydro-2H-
benzo[h]cinnolin-3-one;
2-benzyl-8-(3-piperidin-1-yl-propoxy)-5,6-dihydro-2H-benzo[h]cinnolin-3-one;
2-isopropyl-S-(B-piperidin-1-yl-propoxy)-S,6-dihydro-2H—benzo[h]cinnplin-3-one;
2-methyl-7-[3-((R)-2-methyl-pyrrolidin-1-yl)-propoxy]-2H-phthalazin-1-one;
2-methyl-7-(3-piperidin-1-yl-propoxy)-2H-phthalazin-1-one; and
6-{3-fluoro-4-[3-((R)-2-methyl-pyrrolidin-1-yl)-propoxy] -phenyl}-2-phenyl-2H-
pyridazin-3-one;
and stereoisomeric forms, mixtures of stereoisomeric forms or pharmaceutically acceptable
salt forms thereof; with the compound 6- {4-[3-((R)-2-methyl-pyrrolidin-1-yl)-propoxy]-
phenyl}-2H-pyridazin-3-one, or a stereoisomeric form, mixture of stereoisomeric forms, or
a pharmaceutically acceptable salt thereof being more preferred.
In a second embodiment, the compounds of formula I are selected from Examples
22 to 38, 49 to 50 and 52 to 55. In a third embodiment, the compounds are selected from
Examples 12, and 56 to 61. In a fourth embodiment, the compounds are selected from
Examples 1t03,5t07,9to0 11, 13 to 15, 18, 20, 39 to 48, and 81. In a fifth embodiment,
the compounds are selected from Examples 51, and 62 to 74. In a sixth embodiment, the
compounds are selected from Examples 4, 8, 16 to 17, and 19. In a seventh embodiment,
the compounds are selected from Examples 75 to 78. In a eighth embodiment, the
compounds are Examples 79 and 80.
In another aspect, the present invention is directed to pharmaceutically acceptable -
salts of the compounds described above. As used herein, “pharmaceutically acceptable
salts” includes salts of compounds of the present invention derived from the combination of

such compounds with non-toxic acid or base addition salts.
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Exanpl e 149 5Bridged exanples (Schenme 11)were
prepared usi ng nethoxy tetral ones and glycolic acid in
wa@amoshtisss synt hesi s. Phenol formation and al kybet/usm87/016699
as described previously produced the N-substituted
exanples. Alternatively, the use of f3-tetral ones
provided a route to pyridazi none regioisoners. 10
Schene 11. O 1) gloxylic acid, AcOH 2) H2NNHR,
propangl N, N1) :31-3, OH2C120 2) cir C3H3C,
é@f g;dn(upq} sajtswgclb\g}? pr@p‘gamq@@%such as hydrochlgric, bﬁdro]g,fpmlc
hydrdRyafd] %H&uﬂ@ rﬁt@f&véﬁldkifh'ogﬁﬁglc%@ﬁi 99@%%@ oBgdRtCadids fhch as acetic,
prepared by varying the ord of the reactions.
cltrm@dcimmmn, tgftade, giut@{me,csah%éwapmm miethpneswianie para-toluenesulfonic,

Succg‘rﬁ%gr opﬁ%‘?géﬁdﬁ%‘ﬁﬁm%%%%ﬁﬁ%’%@&%&oo7/ 016699

Sc Bemeaddatloxs salts includd ﬁmspdesi\eﬁdthm\imhmn bagds| sunbyas rmonium

and il i A finc torlihinRlel B diml ict Bt Pty HOghRREEY pf he tike, s
well@s galty derBiediffves basiceyzani aﬁn\ﬁibesm sstaliphatid #eY aromatic amines,
e U S b s SRBED SO S e

saltsGIHME ifedkib) tAkdhtialE Bm@{onitBY hPeraXidf) pbResiamCAakinat, kédium

standard literature
bicarbonate, calcium hydroxide, methylamine, diethylamine, ethylenediamine,

cyclohexylamine, ethanolamine and the like.

In addition to pharmaceutically-acceptable salts, other salts are included in the
invention. They may serve as intermediates in the purification of the compounds, in the
preparation of other salts, or in the identification and characterization of the compounds or
intermediates.

The pharmaceutically acceptable salts of compounds of the present invention can

also exist as various solvates, such as with water, methanol, ethanol, dimethylformamide,

.ethyl acetate and the like. Mixtures of such solvates can also be prepared. The source of

such solvate can be from the solvent of crystallization, inherent in the solvent of preparation
or crystallization, or adventitious to such solvent. Such solvates are within the scope of the
present invention.

The present invention also encompasses the pharmaceutically acceptable prodrugs of
the compounds disclosed herein. As used herein, “prodrug” is intended to include any
compounds which are converted by metabolic processes within the body of a subject to an
active agent that has a formula within the scope of the present invention. Since prodrugs are
known to enhance numerous desirable qualities of pharmaceuticals (e.g., solubility,
bioavailability, manufacturing, etc.) the compounds of the present invention may be
delivered in prodrug form. Conventional procedures for the- selection and preparation of
suitable prodrug derivatives are described, for example, in Prodrugs, Sloane, K. B., Ed.;
Marcel Dekker: New York, 1992, incorporated by reference herein in its entirety

It is recognized that compounds of the present invention may exist in various
stereoisomeric forms. As such, the compounds of the present invention include both
diastereomers and enantiomers. The compounds are normally prepared as racemates and

can conveniently be used as such, but individual enantiomers can be isolated or synthesized
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10pr ocedures. EXAMPLES O her features of the
invention wll becone apparent in the course of the

wo olobovispg descriptions of exenplary embodi MenksI/ES2007/016699
shown bel ow. The conpounds shown herein have activity
in the targets described herein at concentrations
ranging fromO0.1 nMto 10 15uM These exanpl es are
given for illustration of the invention and are not
intended to be [imting thereof. Exanple 1.

by coereMEbHé’l' tecﬁm{cﬂfég i desred® EGM{ fal¥hhtes and individual enantiomers and
1-y1) - propoxfrphenyl)-2H py ridazin-3-one

le‘U%éb%fﬁO&fommﬂ 0b¢ prEseEdPEMios2007/ 016699
611(1?{ WL IRRRY Xllt)hg% t%g)trgﬁ'alre gncislsglate su(%h mEmcall %ptwe forms.

hydr o- 2H pyri dazin
Spemﬁ@ﬁ&etﬁwsom&cambe( prepared @x;spmecwic)lﬁa smxtbtm ysing epaitidbmerically

pure o%%éa&m%%?ﬁ irwg br opan Eﬂvﬁg rﬁ{ %};ez f|3ér er%gongngers of either
startingghétarials 2r prodiints @nlbaee&olvmisarﬂaamtddat}etécmqaalolﬁtovﬁﬂxg the art,
d (-50 and e prod ol | ecte
such 4 yeqo L of fer R Eiets o ondl Py B S A ek HiprmaioEtapby.
recrysta)lnmwmaamymatﬁfiraddﬂutﬂl or ﬁQét%naDtHcrﬁsYalﬁ%ﬁﬁmoﬂﬁﬂgﬁ%ﬁﬁaﬁs
formeg%y reggeg%vR @g%%g‘)a@%ép%% (Lgfg.)% me;h%ds(cg(resalbfmgmdmc@ggnng
specxfﬂﬂﬁex(:Mscbmst det&BedinEliel, E. L.; Wilen, S.H. Stereochemistry of Orgamc
'S Ii oxy- pheny hy1l 2HJ|oyr| dazi n- 3- one od
Compﬂu c? Q@l WLB%%XSII%(%%%)WIJQWC& , et al. Enantiomers, Racemates and
Resolftidr; WAIHOKEEHK1) o réﬁ&h%@oé}orr‘ated by referens:e her gm in tléexr

di hyrdo 2H pyri dazi n- 3- one
ent‘refc% g, 345 nmmol) in xyl ene (250 15m.) was stirred at

vige f\%ﬁer r&dolhiged thad funm%n{ilegqgﬁﬁs%ey@ﬁ ofi o (%Qnﬁoclmdg of Formula

and filteredthroug
I may contain protecting groups. For example, the amino acid side chain substituents of the

compounds of Formula I can be substituted with protecting groups such as
benzyloxycarbonyl or t-butoxycarbonyl groups. Protecting groups are known per se as
chemical functional groups that can be selectively appended to and removed from
functionalities, such as hydroxyl groups and carboxyl groups. These groups are present in a
chemical compound to render such functionality inert to chemical reaction conditions to
which the compound is exposed. Any of a variety of protecting groups may be employed
with the present invention. Preferred groups for protecting lactams include silyl groups
such as t-butyldimethylsilyl (“TBDMS”), dimethoxybenzhydryl (“DMB”), acyl, benzyl
(“Bn”), and methoxybenzyl groups. Preferred groups for protecting hydroxy groups include
TBS, acyl, benzyl, benzyloxycarbonyl (“CBZ”), t-butyloxycarbonyl (“Boc™),

and methoxymethyl. Many other standard protecting groups employed by one skilled in the
art can be found in Greene, T.W. and Wuts, P.G.M., “Protective Groups in Organic
Synthesis™ 2d. Ed., Wiley & Sons, 1991.

For therapeutic purposes, the compounds of the present invention can be
administered by any means that results in the contact of the active agent with the agent's site
of action in the body of the subject. The compounds may be administered by any
conventional means available for use in conjunction with pharmaceuticals, either as
individual therapeutic agents or in combination with other therapeutic agents, such as, for

example, analgesics. The compounds employed in the methods of the present invention
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pad of celite. The xylene was concentrated and the
resulting yellow solid was triturated with
w@tdvenisescane (1:2) and collected to produce 28chu$206%016699

HPLC 98% purity) of product. The celite/ Mn02 pad was
washed with CHC13: MeOH 9:1 (2x -400 nL), filtered and
concentrated. The residue was triturated with
et her/ hexane (1:2) and collected to give a 20second
crop (4 g, 15% 96%purity) total yield 24g (90%. np

includig; fot @Campld, Mo@@dﬁﬂdﬂ&:f&xﬁliﬂsl (I§ I*:’Sl—D(@-iB agd/of &I, may be

admn_njé%erec{}@g 0y OSaésl%)aE W‘,\_‘?gl Il\ilgg ﬁ%xga of he ac)%(lt ggrgg%i&dthe agents’

site 02 3Re@UF adtio i thd bddg of 4 patier) JTha I&dmﬁu(uhds) &1Re pRs@gnvehtion are

eq., anhydrouys, Acros n
prefegly alIIPE A isaly FRiotySAROUBIe Tt dreaspen AEfhe
dlsea%%.‘ﬁﬂdedlb&ﬁer@fde'é&ﬁ)e’a%fﬁlh a GubjedtRh aekiCthpress.7. 66 mn,
88 nmin). The reaction was cooled . to rt and

po&rtb@rapwtwallwffzm maEs gmrhy 19340y ArsTBEYY ydbe aHEnding
dlagx{ostliggn iy 0@@1]‘&'&%}%@&@ ngtt?lé e Bﬁm\(@ﬁn&}{al fe%ﬂﬂi@]ﬁgs The effective

pressure. The resulting te solid was filtered
dose oﬁlﬂ vavsaémudmgtupommmmbea of fetcmrﬁ, inelpding) the g apdgifent of

progﬁéi}an E% %‘O élgeage &F dlsgl%ep RISl fredlth Hatud 8P e p@ﬁﬁ&ﬁ’ar%auent the
relatie (b‘ﬂolbgldabaﬂjleqidmﬁfché e@mpairysblezkpl thedernnlagon o€ thEmctive agent

ot b5 OB NS ERUCH B2, (oo e

admiBtdied at loVeEdvaupedeiaiy] with mgradﬁalBBﬁrBas(ellMtﬁ dendesiredefet is
.over 5 mn. The ice bath was renpved and the sol ution
achig¥edy red at rt for 4 h. The reaction was cool ed on an

l C?y _hINIAB darfdt UF P66l a6 0 5 el ikd ﬁfhKoh@@O@hw)g/l@@dﬁﬁbdy weight
After the addition was co e, the
per degn b HapReEEd ABoBEA A90BRG 0T 816768 I Lo TR AT TR Bcper day.

A pr&f& rdgfw ‘c‘lbsecf&lr L&GI ﬁ&naﬂ@ﬁ@ﬁn‘aei %‘bd’l\!t tlb N?QUO(ana QOU"H) and an
Agedrien ts o RC TG

ve 9.
eqqu[DNB@od@ )n 8h(3tn8n ebild. 3 Fﬂ)he cgn@gu(l@s may !pg: admlrgst(:fg:d 1p Igpe or more

RYRYINC NEN NEMUTICR YR T
four ﬂgg%tafdaly; g:l'dfeﬁylbliylcfaczh gl_a@&rtggoang t% ?]llaout Bhe nd, two mll;nzastaa}?.y:% In an
BECTR M T AR —

achidlel 4 5166d sérufrtlieh ebof2Bolit 0.05 & 2@ ﬁgltnhldﬁ awabjckt, lahe pmfexam:y about 1 to
concentrated. The resulting oil was dissolved in Et20,
20 pgiy- washed with wat er, 25NaCl solution, dried (MgSO4)

anm&eﬁgteﬂ{erﬁ@buna’b& e @ekieht Rention thay BE edimisthred as the pure
Et 20- hexanes to yield 5 6- 187 C

chemyigpivrt {sOwBfsrafds tospresent the zmq)ve ngr%c(%:gtrragsal armgc%ltnﬂll composition.
2 Hbe draii? fiéakn%jfﬁerageu@ic zoﬁlﬁl%ﬁhd%f]thls ifvéhtiof ma318d administered to

a patlent alone orin combmatlon with a pharmaceutlcally acceptable carrier. Accordingly,
the compounds of the invention, for example, compounds of Formula [, I*, I**, I(a-1),
and/or 11, are preferably combined with a pharmaceutical carrier selected on the basis of the
chosen route of administration and standard pharmaceutical practice as described, for
example, in Remington’s Pharmaceutical Sciences (Mack Publishing Co., Easton, PA,
1980), the disclosures of which are hereby incorporated herein by reference, in their
entireties. The carrier(s) must be acceptable in the sense of being compatible with the other
ingredients of the composition and not deleterious to the recipient thereof. The relative

proportions of active ingredient and carrier may be determined, for example, by the
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30Step 5. Exanple 1 WD 2008/ 013838PCT/ US2007/ 016699
2-Met hyl -6-{4-[3-((R)-2-net hyl - pyr
w®@bdodiorssis y1) - pr opoxyl - phenyl} - 2Hpyri dazi n- 3- OPEI/US2007/016699
644- ( 3- Chl or opr opoxy) pheny1] - 2- met hyl - 2H pyri dazi n- 3-0
ne (1.5 g, 5.4 mol ), K2CO3 (2.2g 16.2 mmol ), Nal (805
ng, 5.4 mol) R-nethylpyrrolidine HO (1.3 g, 10.8
5mml) in CH3CN (30 nL) was heated under 142 at 90 C
for 2 days. The reaction was filtered and
solubimyc emt cleineidal rhngre of sheleremprasdsli chosdnmouted of d@naistratich and
wth.214 CCB(IX) NaCl solution (1x) dried
Sta“%%é%ﬂsmaaﬁa“ é cr:%? “Fated. The product was purified by
I S(I(Be@:bfr@ﬁ'&hdlgﬂiﬁihhpre(sSﬁlgnsedtlonangebe mﬂnmhawd Bo 5hﬂﬁMceutica1
N@Qh%ﬁ The fr tIO Wer e co ned a oncent ted. t
comypglt SSI@badrfﬁl go%l nef TJRO%E é aeixgld)lcnts The -
excipieniQael sdib@ed@ oh MhdKdsiscd e chsden trdnﬁél of Qdmhﬁstl?hiﬁﬁdmﬂ Rtandard
et her. The product was coIIected and recry %alllzed
ph ama&ﬁm%mcg%@ﬁ desgxibegdafor gramppley W&Wﬁné{%% g §ience and Practice

of P;,?n%%(g}z‘ 20'854. ((ilm%o(m R1|E*)d L;llp%%céﬁ WillidoA3 &3Whlkind: Philadelphia,

PA,2000.1Th¢ mmgpgltlorys gbay ge quq)ulatgd ga qutroi pbuglog[ gelg)y (e @Lq:)ase of the

actnb@?g%ggs)( ?%ﬁ'ﬁffg%ﬁ%&bze n}%&?(?}g él@as% Lor sustained-release formulations.

Sucly tgmtpqlbpe)zgplasqg loe nyﬂe}ld@n:rqlquy compesifioss may gtilregoriexample

blocr%m)&a Ele%gpgigreﬁatﬁg ??%l%(ie %R@ﬁyﬁl‘% ?%%%P )ZCO%%B cgpolyn%gso
polympéthylei(ﬁ?-ﬁﬁﬁyogﬁﬁrobygme 30ﬁolgnpe)s,, onother solid or semlsohd polymeric
bronD [ .- oropropane (29.6 nmL, 2,0 eqg.) in

% rTL) was heated WO

20 Oﬁ{e%mm (337420 il‘dibiﬁﬁ&gr hdmindstfation erghheanEMenteral
was filtered, wash wi-t h. acet one,

rneag6rfeéﬁgﬁngtlxétaa\feaom,yﬂtéggusw Wﬁ@‘ﬂ?’@ﬁﬂﬁ’éf"%ﬁ% topical or
tranSdctmAal Meshs; fradstRudsalthedad2fabRidig e @ @ thatlyistiblin ual and buccal

sat ur at ed NaHCOB, NaCd sofl ution and dried over
routgy opbthaliaictmeansopr ndalatign aany nRfsfergbly SRS POS iR are prepared

for &"apéjd%ﬁﬁusﬁ%ﬁoé FrtiQH3AY tethd ¥ornVBf bkt L3pdMstor'drups; for parenteral

admmlstratlon pamcularly in the form of liquid solutions, suspensions or emulsions; for

mt

intranasal administration, particularly in the form of powders, nasal drops, or aerosols; or
for topical administration, such as creams, ointments, solutions, suspensions aerosols,
powders and the like.

For oral administration, the tablets, pills, powders, capsules, troches and the like can
contain one or more of the following: diluents or fillers such as starch, or cellulose; binders
such as microcrystalline cellulose, gelatins, or polyvinylpyrrolidones; disintegrants such as
starch or cellulose derivatives; lubricants such as talc or magnesium stearate; glidants such
as colloidal silicon dioxide; sweetening agents such as sucrose or saccharin; or flavoring
agents such as peppermint or cherry flavoring. Capsules may contain any of the afore listed
excipients, and may additionally contain a semi-solid or liquid carrier, such as a
polyethylene glycol. The solid oral dosage forms may have coatings of sugar, shellac, or
enteric agents. Liquid preparations may be in the form of aqueous or oily suspensions,
solutions, emulsions, syrups, elixirs, etc., or may be presented as a dry product for

reconstitution with water or other suitable vehicle before use. Such liquid preparations may
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conta%ﬁfl%goxt g?anﬁg ofo'rgtlwé 1%5 1 Qi t ef élgggc%t@gtégéﬁ é%gremlate or
oily selutfpns for admlmstratlon in the form of nasal drops, or as a gel to be applied
intranasally. Formulations for topical use are in the form of an ointment, cream, or gel.
Typically these forms include a carrier, such as petrolatum, lanolin, stearyl alcohol,
polyethylene glycols, or their combinations, and either an emulsifying agent, such as
sodium lauryl sulfate, or a gelling agent, such as tragacanth. Formulations suitable for
transdermal administration can be presented as discrete patches, as in a reservoir or
microreservoir system, adhesive diffusion-controlled system or a matrix dispersion-type
system. Formulations for buccal administration include, for example lozenges or pastilles
and may also include a flavored base, such as sucrose or acacia, and other excipients such as
glycocholate. Formulations suitable for rectal administration are preferably presented as -
unit-dose suppositories, with a solid based carrier, such as cocoa butter, and may include a
salicylate.

Pharmaceutical kits useful in, for example, the treatment of pain, which comprise a
therapeutically effective amount of a compound of the invention and/or other therapeutic
compounds described herein, in one or more sterile containers, are also within the ambit of

the present invention. Sterilization of the container may be carried out using conventional
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sterilization methodology well known to those skilled in the art. The sterile containers of
materials may comprise separate containers, or one or more multi-part containers, as
exemplified by the UNIVIAL™ two-part container (available from Abbott Labs, Chicago,
Illinois), as desired. The compound of the invention and/or other therapeutic compound as
described herein may be separate, or combined into a single dosage form as described
above. Such kits may further include, if desired, one or more of various conventional
pharmaceutical kit components, such as for example, one or more pharmaceutically
acceptable carriers, additional vials for mixing the components, etc., as will be readily
apparent to those skilled in the art. Instructions, either as inserts or as labels, indicating
quantities of the components to be administered, guidelines for administration, and/or
guidelines for mixing the components, may also be included in the kit.

The compounds of the present invention may be used in methods to bind histamine
receptors, more preferably histamine Hs receptors. Such binding may be accomplished by
contacting the receptor with an effective amount of a compound of Formula I, I*, I**, I(a-i),
and/or II. The histamine receptors may be located in the central nervous system or located
peripherally to the central nervous system or in both locations. Preferably, the contacting
step conducted in an aqueous medium, preferably at physiologically relevant ionic strength,
pH, and the like.

In yet another aspect, the invention is directed to methods of binding histamine
receptors, more preferably histamine Hj receptors, comprising the step of administering to a
patient in need thereof, an effective amount of a compound of the invention including, for
example, a compound of Formula I, I*, I**, I(a-i), and/or II, or any combination thereof.

In certain preferred aspects, the methods comprise the step of administering to said
patient an therapeutically effective amount of a compound of Formula I, I*, I**, I(a-i),
and/or I1, or any combination thereof.

In some preferred embodiments, the histamine receptors are H? histamine receptors.
In certain more preferred embodiments, the compound selectively binds H? histamine
receptors relative to H;, H, and/or Hy receptors. In certain preferred embodiments, the H?
histamine receptors are located in the central nervous system. In some other preferred
embodiments, the compound of Formula I, I*, I**, I(a-i), and/or II, or any combination’
thereof exhibits activity toward the histamine receptors. In certain preferred embodiments,
the binding agonizes the activity of the cannabinoid receptors. In other preferred

embodiments, the binding antagonizes the activity of the cannabinoid receptors, more
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Exanpl e Structure

preferably as a neutral antagonist. In still other prefefred embodiments, the binding
inversely agonizes the activity of the cannabinoid receptors.

In yet other preferred embodiments, the compounds of Formula I, I*, I**, I(a-i),
and/or II, or any combination thereof exhibit activity toward the histamine receptors in vivo.
In alternatively preferred embodiments, the compounds of Formula I, I*, I**, ¥(a-i), and/or
I1, or any combination thereof, exhibit activity toward the histamine receptors in vitro.

In certain other preferred aspects of the invention, there are provided methods of
treating a disease, disorder or condition that may be affected, modulated or controlled
through the binding of histamine, preferably Hj histamine receptors. More preferably these
diseases, disorders, and/or conditions selected from the group consisting of narcolepsy or
sleep/wake disorders, feeding behavior, eating disorders, obesity, cognition, arousal,
memory, mood disorders, mood attention alteration, attention deficit hyperactivity disorder
(ADHD), Alzheimer’s disease/dementia, schizophrenia, pain, stress, migraine, motion
sickness, depression, psychiatric disorders, epilepsy, gastrointestinal disorders, respiratory
disorders, inflammation, and myocardial infarction. The methods herein provided comprise
administering to a subject in need of such treatment a therapeutically effective amount of a

compound of the invention, preferably a compound of formula:

(R%

n

X~ “Y—(CHR)—R'

more preferably a compound of formula I, I*, I**, I(a-i), and/or II, or any combination
thereof.

In certain preferred embodiments, the disorder is narcolepsy or sleep/wake
disorders. Alternatively the disorder treated is attention deficit hyperactivity disorder.

As those skilled in the art will appreciate, numerous modifications and variations of
the present invention are poss'ible in light of the above teachings. It is therefore understood
that within the scope of the appended claims, the invention may be practiced otherwise than
as specifically described herein, and the scope of the invention is intended to encompass all

such variations.

Synthesis
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welt kndiaig oso e ot s zzs TnchiRe BEA¥oumitaap ppe desprieg below or
throdghkm Od¥fibhtidirsof thdsblanhdB-Uyl dpplying staddatpesthindtjues knédWh @o those
skille?doi)lsly e gpt%?%}gla-mzc- spylﬂrll?lPe%%s-. ZJALI_lli g%rcles%gsz iiPSCI-O:géC? &eassociation with the
present invention are contemplated to be practiced on any scale, including milligram, gram,
multigram, kilogram, multikilogram or commercial industrial scale.

The general routes to prepare the examples shown herein are shown in the Schemes
1 and 2. The reagents and starting materials are commercially available, or readily
synthesized by well-known techniques by one of ordinary skill in the arts. All substituents
in the synthetic Schemes, unless otherwise indicated, are as previously defined.

Condensation of 4-(4-methoxyphenyl)-4-oxobutyric acid or ester, or a derivative
there of, with hydrazine or an N-substituted hydrazine derivative in a solvent such as
éthanol or 2-propanol provided a route to 4,5-dihydropyridazinohe intermediates. Keto-acid
intermediates with substitution at the 4- and 5-position (Examples with R and R 142y
may be readily prepared (Heterocycles, 2002, 57, 39; Indian J. Chem, 1977, 16B, 631;
Chem Pharm Bull, 1980, 42, 1850; J. Med. Chem. 2003, 46, 2008). Pyridazinones with
R332 and R'12 fysed with heteroaryl or cycloalkyl were readily prepared from the
corresponding anhydrides. NH (N2) pyridazinones were alkylated with alkyl or substituted
alkyl groups using an R'%-halide, a base, for example K,CO;, Cs,CO3 or NaH, in an inert
solvent such as DMF or CH3CN.

In cases where R'? or R' substituted 4,5-dihydropyridazinone formed a mixture of
isomers, the isomers were separated by standard methods known in the art. Intermediates
wherein R'? is H may be converted to analogs wherein R'? is aryl or heteroaryl by standard
palladium or copper coupling reactions using the appropriate aryl or heteroaryl halide. The
4,5-dihydropyridazinone may be oxidized to an aromatic pyridazinone using MnO,, CuCl,,
DDQ, selenium oxide, DMSO / base or sodium 3-nitrobenzenesulfonate in the presence of

sodium hydroxide.
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Scheme 1. General synthesis of N2 H and substituted examples

b

R12, R12
o pHQ 7 RNHNH, N-N , AYMnO, N-N /
o __ . o) \ o ——— o N o
or B} Cu(IlCl, ==
R13  R14 ' R13  Ris R13 R4
R12, R12,

1. Cl/\/\Br

R2X / when R™ = NN, BBrSICHzclz N—N\ C
= 2. amine

l x/\Hn/amme .

R12, R12 N
N=R, /~""amine o X o
o] . O — n-amine
R13  Ri4 R13 R14
5 In Scheme 1, examples of compounds disclosed herein may be obtained by

condensation of an intermediate keto acid for example, 4-(4-methoxyphenyl)-4-oxobutyric
acid (or an ester derivative) with hydrazine or an n-substituted hydrazine derivative in a
solvent such as ethanol or 2-propanol to produce a dihydropyridazinone intermediate. The
keto-acid intermediates not commercially available are readily prepared and described using

10 literature methods. Keto-acid intermediates with R'® or R" groups in the 4 or 5-positons or
fused aryl or heteroaryl groups are descﬁbed (Heterocycles, 2002, 57, 39; Indian J. Chem,
1977, 16B, 631; Chem Pharm Bull, 1980, 42, 1850; J. Med. Chem. 2003, 46, 2008). The
N2 position may be substituted with alkyl or substituted alkyl groups using a base, for
example K;CO;, Cs;CO; or NaH in an inert solvent such as DMF or CH3CN. In cases

15 where R'? or R'* substituted dihydropyridazinone form isomers, the individual isomers may
be separated using conventional methods known to the art. R" aryl or heteroaryl groups
may be introduced by standard palladium or copper coupling reactions using the appropriate
aryl or heteroaryl halide. Alternatively, the 4,5-position may be oxidized to the
pyridizinone intermediate using for example MnO,, CuCl,, DDQ or selenium oxide as the

20 oxidizing agent. The N2 nitrogen may be H, or further substituted using methods outlined

previously.
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H, R12,
N—-N N-N
R12-X, CH,CN, BBr,, DCM
2 3 N .
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R13 R14 R13 R14
R12, 1) CI(GH,),Br =12
N-N CH,CN, K,CO, NN
o) OH > A\
2) amines © O ™"amine
CH,CN, K,CO,, Nal ’
R13 R14 3 2003 R13 R14

As outlined in Scheme 1 and 2, the pyridizinone or dihydro pyridizinone methoxy
intermediate is demethylated using BBr; in dichloromethane to produce the phenol.
Alkylation of the phenoi with bromochloropropane or a dibromoalkane intermediate in a
suitable solvent such as DMF, acetone, butanone or CH3CN with K>CO; produces the
halogen intermediate. Alkylation of the halide intermediate with an amine gives the target
dihydropyridazinone examples of the invention. Other suitable leaving groups may be used
such as mesylates as precursors to amines. Mitsunobo reactions with cyclic amino-ethers
such as 4-hydroxypiperidine, 3-hydroxypyrrolidine or substituted amino alcohols produce
the corresponding examples. Alkyl bridged analogs or linker group with hetero atoms can
readily be prepared for example from methoxy indanones, tetralones,
benzocycloheptanones, dihydro-2H-benzo[b]oxepinones, dihydro-2H-benzo[b]thiepinones,

chromanones, or thiochromanones.

As outlined in Schemes 3 and 4, the pyridazinone or 4,5-dihydropyridazinone was
demethylated using BBr; in dichloromethane to produce phenol intermediates III and IIIa.
Alkylation of the phenol intermediates with 3-bromo-1-chloropropane or a dibromo
intermediate in a suitable solvent such as DMF, acetone, butanone or CH3CN with K,CO3
produced the corresponding alkylated intermediate. Displacement of the halide with an

amine gave the target dihydropyridazinone examples of general structures V and Va.
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Scheme 4. General synthesis of 4,5-dihydro examples
R R
N-N ,  RI12X, CH,CN, N-N, ,  BBr, DCM
0 O K,CO, o 00 —= rt
13 14 13 14
R L14a R R™ fual
I l Ri2=H v
R12\N_N L, DoiCHEr R”\N_N
o % o CH,CN, K,CO,4 o S O_~_-Amines
R"™ 14 2) amines R' 14
13a R 13a R
R R4 CH,LCN, K,CO,, Nal R R
Na Va
10 As outlined in Scheme 5, the phenol intermediate was coupled under Mitsunobo

conditions with hydroxypiperidines, pyrrolidines or azepines to give the piperidine or cyclic
amine derivatives of general structure VI. Using reaction conditions described previously,

examples of general structure VII was prepared.
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Scheme 6 discloses an Aldol condensation route to examples wherein R'? is H.
4-Hydroxy-acetophenone or a derivative thereof was condensed with a keto-acid, for
example glycolic acid in acetic acid, and cyclized with hydrazine to give an aromatic

pyridazinone (J. Med. Chem., 1989, 32, 528).

Scheme 6.

a )—@
o>\©\ CICH,CH,CH,Br N\ 1. CHOCOOH H,0/AcOH
OH

cr.cocH, 2. NH,NH,. H,0
H .
H 3
;\,_ ¢] KLN 3
o\ o g

L\_m O/\/\amlnes

5-Aryl pyridazinone examples were synthesized as outlined in Schemes 7 and 8.
Condensation of 4-methoxyphenyl acetone (R'* = Me) with glyoxylic acid (Scheme 7),
followed by cyclization with hydrazine hydrate or N-substituted hydrazine derivatives
afforded 5-(4-methoxy-phenyl)-6-methyl-2H-pyridazin-3-one, and N-R'? examples
(Farmaco, 1996, 51, 693-688).
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5-Aryl examples where R'* is H were prepared as outlined in Scheme 8 starting

from 4-methoxyphenylacetaldehyde using conditions shown in Scheme 7.

Scheme 8. Synthesis of 5-Aryl Example 91 to 93
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Example 93
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Aza examples (X = N) where R and R are each methyl were prepared as
outlined in Scheme 9 by alkylation of 1-(6-chloropyridin-3-yl)ethanone with 4-hydroxy-N-
5 Boc-piperidine and a base such as NaH, potassium tertiary butoxide, or KHMDS in DMSO,
DMF or THF. A second alkylation step using potassium bis(trimethylsilyl)amide in toluene
and, for example 2-bromo-2-methyl-propionic acid ethyl ester, produced the keto-ester
intermediates VIII. Example 148 was produced as shown in Scheme 9 using conditions
described previously.

10
Scheme 9.
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175-177 C (MeOHEt20); 10MS rn/z 334 (1vl H). WO
2008/ 013838PCT/ US2007/ 016699 Exanpl e 22
5-1sopropyl-7-{413-((R) -2-nethyl -p
yrrolidin-1-yl)-propoxyi-pheny
-t hi eno[ 2, 3-d] pyri dazi n- 4-on
7- T(4 Met hoxy- phenyl ) - 5H-t hi en NS d] pyri dazi n- 4-one A
soPqEHe 8P BYYHE ophenecar boxylJic acid (10 g, 78 nmol)

i n3BR nL of THF at O C 10und was added 2.0 M LDA

( 23)2yciofjutanoB® NAENBHr opwi se. AftepnN10 min at 0 C, p-

ani sal dehyde (10.6 nL, 1.12 eq.) was added and the

m xture was slowy warned t0 yYoom tenperature

over ni ght. The reacti on-yas irred for - 14 h, after

whi ch 100 na of ice-wat was added, and the sol vent

was evaporated. The aqueous,sohisihen was washed with

Et0Ac (2 x 40 nlL), andthenaded IC Mn04 (2 eq., 12.4

) d;

9) SERBRI DSBS 6B DA LR A1 o
exargple) Emple ane (ﬁdéﬂé&ynlwﬂmtﬁqnpmw-ylﬁhﬁ) mﬁhoﬁsylﬂ'@ﬂﬂmdm-z-yl-

2H- Y da%f#h% 'Shg? &gﬁgfwﬁﬁ?'ﬁ |4Z%d ng eva%’ﬁ’%a 43 ‘?‘{(ﬁ)

mtem’(ddlﬁt&e £X| prdpaved fibng Sﬂﬂyl/-e€(4+d’llcﬁﬂ-3nibyrﬁiylfﬂ%bdobﬂ®date and hydrazine in

ethapg s Ak aled ik gk BBOCPinbRdine i apse REEMBS: PMRP) to

intesdidle VosndCainvertLth @(bﬂgﬂh@mdsﬂg hetiddddet@it@d\Reviously.
203. 69, (36% : M5 miz 25

Treaﬂge@t/ Um%pmgdgeéﬁ tlze presence of copper(I)iodide gives
Example 149. Using aryl halides or heteroaryl halides gave examples where R is aryl or

heteroaryl.
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5-1sopropyl - 7- (4- met hoxy- pheny1l) - 5H
-thieno[ 2, 3-d] pyridazin-4-one 5 A solution of the
w@emducissg rom step 1 in 10 nL of DMF was addedp@yR€X087/016699
(2 eq. 1.959) and 2-iodopropane (1.2 eq., 360 uL). The
reaction was heated to 80 C for 2 h, and then filtered
through celite, washed with MeOH CH2Cl2 (95:5). The
filtrate was concentrated and purified by sil.ica gel
flash chromat ography (MeOH CH2C1l2, 97:3) to l1l0Oafford
Schegs 1fiy (65% of the product: M 124-6 C, M5 nk 301 (|v|

v H. Step 3 OH  7-(4- Hydrox}g/ mhe ,JJ) 5-i sopropyl -
Nt-rhl e [uz 3- dmé;mxg Zin dmgo 15 00” Of 18, cn,on, quant
C12vvas cooK@Qu tySQ C and BBrS ( IMi n ;)ngobmne NaCNBH,

waslXadded dropwi se. The ice-bath waX renoveg and the
reaction was stirred at a for 1-h. The reaction
m xture was then poured into 50 niL of ice cold
saturated NH4Cl solution with stirring. The resulting

solij-¢4 was—¢ol | ect ed, washed with wat (3 x 15 nL),
Wm 15 nL) to give the pr@l of step3
(8 20 . 9 : M 2562-2bfoplidind/S 1 87 Nt H)

WO 2008/ 013838RET/ US2007/016695St ep ¢
7-f 4-(3-Chl oro- r?ekﬁpoxy) - ph8nGY - 5- {?
i sopr opyl 5H t hileno[ 2, 3-d] pyri dazi n4-one A sol uti

h f I K2 1.24
t e%jm)pe L step 3 (858 ng, 3 mmol), Cx ( g

Hd 53- br ono- 1- chl or opr opane (OE% 41905
eq ) in acetone:DVF (25 ni:3 nlL) was heated to 23

overni ght. The m xture was then filtered, washed vvlth

e RSPl a0 g s

acidpg2n 3B §thesiy. . Plt@@t fopmBtion and alkylations as described previously
produced the N-substituted examples. Alternatively, the use of B-tetralones provided a

route to pyridazinone regioisomers.

10
Scheme 11.
1) BBr,, CH,Cl,
1) gloxylic acid, AcOH 2) BrC;HCl, K,CO,
2) HzNNHR 2-propanol  Is_ 3) (R) 2-Me-pymol K,CO,3 o
o/\/\
R = Me, iPr, Ph, Bn

15 Scheme 12 shows bridged analogs where R is H , prepared by varying the order of

the reactions. Addition of Zn dust to the aldol/ring closure procedure gave a one-pot

synthesis of the dihydropyridazinone.
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20

5-I'sopropyl-7-{413- ((R)-2-methyl pyrrolidin-1-y1)- propo
xyl - pheny1}-5H -t hi eno[ 2, 3-d] pyri dazi n- 4- one
worzoosor3of the product of step 4 (109 ny, O. 3P(r:rrrUS2)007/016699
K2CO3 (3.5 eq, 145 ng), 50 nig of Nal, and
R- 2-met hyl pyrrolidi ne hydrochloride (1.2 eq., 44 ny)
in 10 nL of acetonitrile was heated to 80 C for 2
days. The reaction mxture was then filtered, washed
15wi th CH2C12 (2 x 20nmi) and concentrated. The residue
Schemf@$2 di ssolved in 20 rnl., of CH2C12, and washed w th
saturated NaHCO3 sol ution, saturated NaCl sol ution,
dried with Na2SO4, and concentrated. The nesidue was
purified by prepsrative TLC OEmJ S%ﬁ%r ayat.g silica
del hg,@rrat.@gra MeOH: CHR g5 i noprgpane;
D5, 0. 5)—to- gl producl——'ﬁ're—p'roduct z
‘. gorwead in5 @O, &hd added 0.5 m®

O
in EtOH 20 Evaporatr on of the solvent, and
cryst althzincPked r om l\/b(}‘il‘ Et 20 af f or ded thﬁ L—IO&%ZeaW"dlne K,CO,

of exanpl2errige-pyml. K,CO, N N.
é@\l sopropyi-7- (4-(34(R y1 pyrrol | | n-H yl) pr opo
N 2pH Y IoZ v -on H
420 N 1 @5 Sk A|z 412(|\$?+H) he Q
exanpl es were prepare grtgs usi ng net hods of
exanpl e 22. Exanpl e Structure C M5 mz 23 Fxapmie208
11
7-{443-(2,5-D nmet hyl -pyrrolidin-lyl)-propoxyl - phenyl}-

Zg‘gé ?ﬁs&ﬁt{t}w%ﬁﬁ oduhbﬂﬁ%m 8@1&&&%&%@%&%&& W e BBowRE specific,
non-ligritis® pxampplts. ﬂh@s(e&ki;llqdein itltki art 6f giganic synthesis may be aware of still
other g)gglgeféyé%u&h% e 1n H'tfolﬁl c%n% hg’s ¥nd reggezntyand' Pt mediates nsed
herein are commercially available or may be prepared according to standard literature

procedures.

EXAMPLES

Other features of the invention will become apparent in the course of the following
descriptions of exemplary embodiments as shown below. The compounds shown herein
have activity in the targets described herein at concentrations ranging from 0.1 nM to 10

pM. These examples are given for illustration of the invention and are not intended to be

limiting thereof.
Example 1.

NN
2-Methyl-6-{4-[3-((R)-2-methyl-pyrr
olidin-1-yl)-propoxy]-phenyl}-2H-py
ridazin-3-one

Step 1.
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412 (NI + H 25 Y ON N O NO 1-
744- 13- (33-Dirnet hyl - pi peridin-1-y
wd.2eopoogssscy] - phenyl y5-i sopropyl- 5Ht hi eno[ 2, 3- dp@ydstaai/aece99
-4-one 100-102 440 (M + H) 26 ON SO 0_
5-1sopropyl-744-[3-((S)-2-nmetti oxym
et hyl -pyrrolldln-1-yl)-propoxyl - phe
nyl)-5Hthl eno[ 2, 3-cl i pwi dazl n-4-one 83 dec. 442 (Nl +
H 27 ON, N ,is_ 5-Isopropyl-7-(443-((R)-2-nmethoxym
et hyl - pyrrolidin-1-y{)-propoxyl - phe

nyl}-5Hthi eno[ 2, 3-d r}!rym{id F\- 4-one 9-96 442 (lv4 +
H) Exanpl e Strud@dke k

6-(4-Methoxy-phenyl)-2-methyi-4,5-d
ihydro-2H-pyridazin-3-one
In a 500 mL round bottom flask, 4-(4-methoxyphenyl)-4-oxobutyric acid (27 g, 132
mmol) and methylhydrazine (7.3 g, 8.5 mL, 159 mmol) in 2-propanol (150 mL) were stirred
at reflux 12 h. The solvent was concentrated to about 50 mL, ether was added (~ 50 mL)
and the product collected by filtration, washed 1x with ether and dried under house vacuum.
Yield 27 g (94%, purity >95%), mp 133-135°C. 'HNMR (CDCl;) & 2.57 (m, 2H), 2.9 (m,
2H), 3.4 (s, 3H), 3.8 (s, 3H), 6.9 (d, 2H), 7.6 (d, 2H). MS m/z = 218 (M + H).

Step 2.

N—N
6-(4-Methoxy-phenyl)-2-methyl-2H-
pyridazin-3-one
Method A: In a 1L round bottom flask, 6-(4-methoxyphenyl)-2-methyl-4,5-

dihyrdo-2H-pyridazin-3-one (27 g, 124 mmol) and MnO; (30 g, 345 mmol) in xylene (250
mL) was stirred at vigorous reflux 14 h. The reaction was cooled to rt and filtered through a
pad of celite. The xylene was concentrated and the resulting yellow solid was triturated
with ether/hexane (1:2) and collected to produce 20 g (75%, HPLC 98% purity) of product.
The celite/MnO; pad was washed with CHCl;:MeOH 9:1 (2x ~100 mL), filtered and
concentrated. The residue was triturated with ether/hexane (1:2) and collected to give a
second crop (4 g, 15%, 96% purity) total yield 24g (90%). mp 109-110 °C. 'H NMR
(DMSO-ds) 8 3.75 (s, 3H), 3.85 (s, 3H), 7.0-7.05 (d, 2H, d, 1H), 7.82 (d, 2H), 8.01 (d, 1H);
MS m/z=216 (M + H).

Method B: A mixture of 6-(4-methoxyphenyl)-2-methyl-4,5-dihyrdo-2H-pyridazin-
3-one (3.27g, 15 mmol) and Cu(II)Cl; (3.96g, 2 eq., anhydrous, Acros) in 45ml of
anhydrous acetonitrile was refluxed for 2 hr. HPLC indicated the completion of the reaction

(rt (product) = 7.66 min, rt (SM) = 7.88 min). The reaction was cooled to rt and poured into
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30

28 ON, NIIISM--wma-",. 1--
7-(4-(3-Di e(hyl am no- propoxy) - phenyl ] -5
wRsopoogsysl- 51- 1-t hi eno[ 2, 3-d] pyri dazi n-4- 0o ne ABBUIN07/016699

400 (M + H 29 oN N SO0
5-1sopropyl - 714-(3-pyrrolidin-1-yl
- propoxy) - phenyl ] -51- 1-t hi eno[ 2, 3-dl - pyri dazi n-4-one
144 398 (M + H) 30 oN SI Na NO .
5-1sopropyl -7-{4-13-(4-pyrrolidin-1

ice-watélé &01' Oﬁﬁxh'l)cﬂng-tﬁe gd:e)torﬂ_frﬂﬁ edvdana Ryduced pressure. The resulting off-

white%sPlig} \{{ﬁql, f?l?%d bgf, wkeisahyerdI vgi?}% ngteérl, a%rc]lethezrfg grygt%ﬁizeé %r]bng %‘t(j)-H@tzO to

give the product (2.47 g, 76%).

Step 3.

\N =N
6-(4-Hydroxy-phenyl)-2-methyl-2H-
pyridazin-3-one
To 6-(4-methoxyphenyl)-2-methyl-2H-pyridazin-3-one (10 g, 46.3 mmol) in 15 mL

DCM cooled on an ice-water bath to ~5 °C was added 93 mL of BBr3; (1M soln in DCM)
over 5 min. The ice bath was removed and the solution stirred at rt for 4 h. The reaction was
cooled on an ice-bath and saturated NH4Cl solution (100 mL) added slowly. After the
addition was complete, the DCM was removed under reduced pressure, excess water added
and the product collected, washed 1x with MeOH (~20 mL) and dried to give 9.2 g (98%):
Mp 242-245 °C. "H NMR (DMSO-ds) & 3.8 (s, 3H), 6.85 (d, 2H), 7.0 (d, 1H), 7.7 (d, 2H),
7.95 (d, 1H), 9.8 (s, 1H); MS m/z =203 (M + H).

Step 4.

\
N-N
N

6-[4-(3-Chloro-propoxy)-phenyl]-2-
methyl-2H-pyridazin-3-one
Phenol from step 3 (500 mg, 2.3 mmol), 3-bromo-1-chloropropane (720 mg, 4.6

mmol) and K,CO; (950 mg) in CH3CN (25 mL) was stirred at reflux 20 h. The reaction was
filtered and concentrated. The resulting oil was dissolved in Et;0, and washed with water,
NaCl solution, dried (MgSO4) and concentrated. The product was triturated with Et,O-
hexanes to yield 580 mg (91%) mp 186-187 °C. '"H NMR (DMSO-ds) 5 2.2 (t,-2H), 3.7 (s,
3H), 3.8 (, 2H), 4.15 (t, 2H), 7.0-7.1 (m, 3H), 7.8 (d, 2H), 8.0 (d, 1H). MS m/z =279 (M +
H).

Step 5. Example 1
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744-p-((2R 5R)-2,5-Di nmet hyl -pyrro

[idin-1-yl)-propoxy3-phenyl}-5-isopropyl -
wokdoBioeasgd 2, 3- d] pyri dazi n-4-one 106 dec. 426 (Per/6S3d)7/016699

32 oNNN -... |Ib 7-0-(3-0R)-2- Met hyt - pyrrolidin-1-

y0- pr opoxy] - phenyl } - 5- propy1l-5H-th

i eno[ 2. 3-d] pyri dazi n-4-one 151-153 412 (M + H)

Exanple Structure Mp (C) Ms nmh 33 f) ON, r IS .1).

744- 13- ((2R 5R) - 2, 5- Di et hyl - pyrro

[idin-1-y1)- propoxyl-ﬁhenyl} 5-prop

y1-5H-t hi enor 2 -4gn\}4dc 426 (NI +

H 34

2-Methyl-6-{4-[3-((R)-2-methyl-pyrr

olidin-1-yl)-propoxy]-phenyl}-2H-

pyridazin-3-one

6-[4-(3-Chloropropoxy)phenyl]-2-methyl-2H-pyridazin-3-one (1.5 g, 5.4 mmol),

K2CO;(2.2g 16.2 mmol), Nal (805 mg, 5.4 mmol) R-methylpyrrolidine HCI (1.3 g, 10.8
mmol) in CH;CN (30 mL) was heated under N; at 90 °C for 2 days. The reaction was
filtered and concentrated. The residue was dissolved in EtOAc and washed with 2N Na,COs
(1x), NaCl solution (1x) dried (MgS0,) and concentrated. The product was purified by
ISCO chromatography (80g silica gel column,'95 :5 DCM: MeOH). The fractions were
combined and concentrated to yield 850 mg (48%) of free base. The HCI was prepared by
adding a 1N HCl-ether solution to the based in ether. The product was collected, and
recrystallized from CH;CN-ether. mp 183-185 °C. 'H NMR (DMSO-dg) 5 1.38 (d, 3H),
1.62 (m, 1H), 1.92-1.3.1 (m, 3H), 3.4 (m, 3H), 3.7 (m, 1H), 3.7 (s, 3H), 4.15 (m, 2H), 7.0-
7.17 (m, 3H), 7.8 (d, 2H), 8.0 (d, 1H), 10.1 (s,1H). MS m/z = 328 (M + H).

Example 11
O LN
N
S |
O/\/\ D
6-{4-[3-((R)-2-Methyl-pyrrolidin-1-
yh)-propoxyl-phenyl}-2H-pyridazin-3
-one
Step 1.
0

1 -[4-(3-Chloro-propoxy);phenyl]-ethanone

A mixture of 1-(4-hydroxyphenyl)ethanone (20.4 g, 150 mmol), K,CO; (62.1g,3.0
eq.), and 3-bromo-1-chloropropane (29.6 mL, 2.0 eq.) in CH;COCHj3 (200 mL) was heated
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ON, -... I'b Na 7-1443-(4-Methyl -piperidin-1-y1)-p
r opoxyl - phenyl ) - 5- propy1-51-1-t hi eno
wd 2008/ ¢cdsBpyr i dazi n- 4-one 168-170 426 (1\4 + H)rBBHUSH07/016699

061-mr 1110 NO, hr |
7-14-[3- (4- Cnret hyl ami no- pi peri di n-1-y1) - propoxy] - phen
y1) - 5-propyl-5Hthi eno[ 2, 3-d] pyri dazi n-4-one 207-209
455 (Nl + H) 36 oN IP o
5- Propyl-744-13-((s)-2-pyrrolidinl-ylmethyl-pyrrolicli

to 65PClovekhi %Bf Oﬂ%ﬂllimﬁr\?ikwi])(ergé‘ vlrasthgl %@l[ %egonWéo%lcé‘I{traQed to

-4-one 123 dec
dryness The crude product was dissolved in 150 mL of CH2C12, and washed with saturated

NaHCO3, NaCl solution and dried over Na;SO4. Concentration to dryness under vaccum
afforded product (31.5 g, 99 % yield): MS m/z 213 (M + H).

Step 2.

6-[4-(3-Chloro-propoxy)-phenyl]-2H-
pyridazin-3-one

A mixture of the product from step 1 1 (4.6 g, 1.0 eq.) and glyoxalic acid
monohydrate (4.6g, 1.0 eq.) was stirred in 15 mL of acetic acid at 100 °C for 2 h. The
solvent was evaporated and to the residue was added 25 mL of water, and cooled to 0 °C
while conc. aqueous NH4OH was added to pH 8. To this mixture, hydrazine hydrate (4.76
mL, 2 eq.) was added and heated to 100 °C for 1 h. The resulting solid was filtered, washed
with water. The crude material was dissolved in CH,Cl,/MeOH and purified by column
chromatography with CH,Cl, to 10 % MeOH in CH,Cl,; Mp 191-3 °C; MS m/z 265 M+
H).

Step 3.

gy,

o) /\,/\ Q
6-{4-[3-((R)-2-Methyl-pyrrolidin-1-
yl)-propoxyl-phenyl}-2H-pyridazin-3-one

A mixture of the product from step 2 (5.5 g, 21 mmol), K2COs (3.5 eq, 10.1 g), 100
mg of Nal, and R-2-methylpyrrolidine hydrochloride (2 €q., 5.1 g) in 250 mL of acetonitrile
was heated to 80 °C for 2 days. The reaction mixture was then filtered, washed with CH,Cl,
(2 x 50mL), and concentrated. The residue was dissolved in 200 mL of CH2Ciz, and
washed with saturated NaHCO;, saturate& NaCl, dried with Na,SO, and concentrated. The
residue was purified by ISCO graduate chromatography with 100% CH,Cl, to 5%MeOH:
95% CH,C1:0.5 mL of 2-aminopropane and then to 10%MeOH: 90% CH,Cl,:0.5 mL of 2-
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5- (4- Chl or o- benzyl)-714-(3-piperid
i n-1 -yl -propoxy)-phenylF51-1-thieno
wW@2®80133y8 | dazi n-4-one 227-229 494 (M + H)  WPCT/US2007/016699
2008/ 013838PCT/ US2007/ 016699 Exanple Structure M (O
M5 rah 38 ci ON -... 544-Chl oro-benzyl)-71413-((R) - 2-
nmet hyl - pyrrol i di n-1-yl)-propoxyl - ph
enyl }-5Ht hi eno[ 2, 3-dl pyri dazi n-4-one 223-224 494 on +
H Exanple 39 1 o
aminépréf)gerfg elth8 bfodudt PTRE produbt Wasydissolved in 15 mL of MeOH and then
- propoxy) - phenyl i -211- pyri dazi n- 3- on Step.1.. A
added 30 mli of0.6AN HGlan L. Fvgreration of tmﬁmﬁﬁsﬁwﬂhmm from
| GredGl ol 268! a7 b3t €; MS m/z
Meo%%ﬁegf@gg RL |p%e 1Z%QSm_ ofélEiﬁO vvag Sti ?%gngt 80C
314 MWedHi ght . The sol vent was renoved and the solid was

call ect.ed. an e i i ;

o T RUBHIT SalBAO e it & AERYA e SnRed nsing methods for
exampBe Daed &2anfiHe 1. DUEA,5-dhyRO3xamples were prepared using the method for
step 3 on the product from step 1. ’

Example Structure Mp (°C) MS m/z

\

2 = : 200-201 | 328 (M +H)

2-Methyl-6-[4-(3-piperidin-1-yl-pro
poxy)-phenyl}-2H-pyridazin-3-one

3 = 118-122 356 M+ H)

2-Isopropyl-6-[4-(3-piperidin-1-yl-
propoxy)-phenyl]-2H-pyridazin-3-one

_< -N

4 76-77 358 (M +H)
2-Isopropyt-6-[4-(3-piperidin-1-yl-
propoxy)-phenyl]-4,5-ditydro-2H-pyr
idazin-3-one
N-N §
=K~ 60-64
) +
3 (tartrate) 356 M +H)
2-1sopropyl-6-{4-13-((R)-2-methyl-p
yrrolidin-1-ylt)-propoxy}-phenyl}-2H
-pyridazin-3-one
Y 5
OMOMD 58-62
6 (tartrate) 342 M +H)

2-Ethyl-6-{4-[3-((R)-2-methyl-pyrro
lidin-1-yl)-propoxy}-phenyl}-2H-pyr
idazin-3-one
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Step 2. A mxture of the product fromstep 1
(6-(4- et hoxy- phenyl) -4-net hyl-4, 5-

w@l2degdi1zs H-

Cu(ll)yciz (
was heat ed

with ice-water
coll ected and crystallized from i sopropanol

pyri dazi n-3-one; 1.96g, 9
2.48 g, 2 eq.) in of aceto
to 70C for 2 h. The reacti

(-100 ni),

1.42 g (73% of

mol ) aneCT/U$2007/016699
nitrile (15 n)
on was quenched

15the resulting solid was

to give

6- (4- met hoxy- phenyl ) - 4- net hyl - 211- pyri dazi n-3-one_: . M
26Fxhniple VB NN 217 S ddur °
b- (4- Vet hoxy- phenyl)-2,4- memel hyt=2 L-p?,‘,“.(ugz; .%ﬁ@L
VWO 2008/ 014 838PQT/ US200%/ 016699 Step 3. The product of
Step 2 % N o h@
6- (49 et hoxy- di methhyi- 2H p | -
bne) was prepared as described for exja y{d % §§B@+H)
ISi NG 6- (44 metd¥erYyorgl e 2 pmretlyl-pyrr
ret hyl - 4, 54di r&ftgﬁg;),, n[;}’j;ﬁ“F’d‘h%’i"% 3-ong, Mel and|Cs2CCs.
_xanpl 39
b- (4- (3- Chl oroprxy) phenyl ) -2, 4-dijmet hy1- 2H
ayri dazi n- 3- oﬂ prepared fromthg product: pf step
3 and 3- br gno- 1<chl or opr opane usi ng tthe procedyre
descri bed flor %s ep 4. 5Exaan e 39
2, 4-8i met hy 1-63d- £3\ipe? | | - gt opmiyde PN8RY BWr-2H)
prri dazi n{3-one) was prepared u3ing
0- (4- (13- chli or ops apRxk)c-tRRSMELL 124 dijmet hy1- 2H
10pyri dazi n- SQGm&trarnnyrrpuqnef-ytﬁma@xby tlhe net hodp
descri bed {or é&%wbﬂédﬂ’zdfsﬁém@az'%e hydr ochl of i de
5-al-t vmanapgracl\/h ')')')QP NE Mz 342 (M+H)
The followjng e |l es as HCl salts were prepared
usi ng net hpd® ribed for exanple 1 and exanple 22.
15 Exanpl efStructyre Mp (C M5 M40\ 175-176 342 (M
MRLAEERERY RRER @‘@“0/\/\"0 214222 | 450 (M +H)
2~(3,5-Dichloro-phenyl)-6-{4-[3-((R
)-2-methyl-pyrrotidin-1-yl)-propoxy
I-phenyl}-2H-pyridazin-3-one
o,
& A~
10 o= ° 'O 230-232 | 408 (M + H)
6-[3-Fluoro-4-(3-piperidin-1-yl-pro
poxy)-phenyi]-2-phenyl-2H-pyridazin
-3-one
“@o
N-N o A
81 o=a NS 190-191 | 408 (M + H)
6-{3-Fluoro-4-{3-((R)-2-methyl-pyrr
olidin~1-yl)-propoxy}-phenyi}-2-phe
nyl-2H-pyridazin-3-one
H
N-N H
11 ‘ " 240-2 314 M +H)
6-{4-[3-((R)-2-Methyl-pyrrolidin-1-
}/‘l))ngropoxy] phenyl}-2H-pyridazin-3
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2,4-Di net hyl-6-{443-((R) -2-net hyl pyrrolidin-1-y1)-prop
41 54-155 370 (N

oxyl - phenyl) -

WO-20d8/013838 - - -
2-1 sopropyl-
- met hyl - pyrr
nyl }-2H pyri
+ H)

2 H pyridazl n-3-one
Y, M- 0-
4- nethyl 6-{443-((R -2

ol i din-1-y1)-propoxyl-p

he

PCT/US2007/016699

dazi n- 3- one 42 --"- NN 197-198 370 (N

Example

Structure

Mp CC)

MS m/z

12

H\

N-N '5

4-{4-[3-((R)-2-Methyl-pyrrolidin-1-
yl)-propoxyl-phenyl}-2,5,6,7-tetrah
ydro-cyclopentald]pyridazin-1-one

147

354 (M + H)

13

\
N-N :

2-Methyl-6-{4-[(S)-2-methy!-3-((R)-
2-methyl-pyrrolidin-1-yl)-propoxyl-
phenyl}-2H-pyridazin-3-one

188-190

342 (M + H)

82

2-Methyl-6-{4-{(R)-2-methyl-3-((R)-
2-methyl-pyrrolidin-1-yl)-propoxyl-
phenyl}-2H-pyridazin-3-one

76-78

342 (M + H)

14

\ —OH
N-N
X~

6-{4-[3-((S)-2-Hydroxymethyl-pyrrol
idin-1-yl}-propoxyl]-phenyl}-2-methy
I-2H-pyridazin-3-one

169

344 (M + H)

15

\ OH
N-N
=Ll

8-{4-[3-((R)-2-Hydroxymethyl-pyrrol
idin-1-yl)-propoxy]-phenyl}-2-methy
I-2H-pyridazin-3-one

166-7

344 (M + H)

16

\
N~N H

2-Methyl-6-{4-[3-((R)-2-methyl-pyrr
olidin-1-yl)-propoxyl-phenyi}-4,5-d
ihydro-2H-pyridazin-3-one

145-147

330 (M +H)

17

- |

N—-N H

2-Benzyl-6-{4-[{3-((R)-2-methyl-pyrr
olidin-1-yl)-propoxy]-phenyl}-4,5-d
ihydro-2H-pyridazin-3-one

56-58

-84 -

406 (M + H)




*0.---""emmmm NO 2-1sopropyl - 4-met hyl - 614- ( 3- pi peri
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wQ@OD8HBRIB38PCT/ US2007/ 016699 Exanpl e St ruct urecivps10€)/016699

M5 mh 43 N N,. it 190-192 418 (NI +H)

2- Benzyl- 4- net hyl - 644-[ 3-al4)-2-ne

t hyl - pyrrolidin-1-0-propoxyFp hen

y!)-2H pyridazi n- 3- one 44

Example Structure. Mp (°C) MS m/z

N-N 3
18 oWoMD 228-230 | 404 (M + H)

2-Benzyl-6-{4-{3-((R)-2-methyl-pyrr
olidin-1-yl)-propoxy]-phenyl}-2H-py
ridazin-3-one

N-N H
/\/\
19 o=y _)-o ') 213-215 | 392 (M +H)

6-{4-[3-((R)-2-Methyl-pyrrolidin-1-
yl)-propoxyl-phenyl}-2-phenyl-2H-py
ridazin-3-one

N-N 5
AN A
20 | o< _)—< )° N 82-86 | 390 (M + H)

6-{4-[3-((R)-2-Methyl-pyrrolidin-1-
yD-propoxyl-phenyi}-2-phenyl-2H-py
ridazin-3-one

\ F
N-N
\

oS 175-178
F base

O

84 = 364 (M +H)

6-(3,5-Difluoro-4-[3-((R)-2-methyl-

pyrrolidin-1-yl)-propoxy]-phenyli}-2
-methyl-2H-pyridazin-3-one

\ Cl -
N-N H
85 178 dec. | 362 (M +H)

6-{3-Chloro-4-[3-((R)-2—methyl-pyrrolidin:1 ~yl)-
propoxy]-phenyi}-2-methyl-2H-pyridazin-3-one

Example 21.

fyy

CeO0

2-{4-[3-((R)-2-Methyl-pyrrolidin-1-
yh)-propoxy]-phenyl}-2H-pyridazin-3
-one

- -85-



10

* NN 232-233 418 (IV! + H "---Tha
2-Benzyl-4-net hyl - 6-[ 4- (3-pi peridin
wo 1e0133BOpOXY) - phenyl ] - 2H pyri dazin -3-one  HES&1/8520b8/06699
\ o . 232-233 418 (M +I1) *
4- Benzyl- 2-met hyl - 6-(443-((2)-2-ne
t hyl - pyrrolidin-1-y1)-propoxyFp hen
y1l}-2H pyri dazi n- 3- one 46 \ N-N' o . 186-187
A mixture of R-1-[3-(4-bromo-phenoxy)-propyl]-2-methyl-pyrrolidine (560 mg,
1.87 mmol), 2H-pyridazin-3-one (180 mg, 1.87 mmol), K2CO; (775 mg, 5.61 mmol),
copper powder (120 mg, 1.87 mmol) in pyridine (75 mL) was stirred at reflux under
nitrogen for 18 h. The reaction was cooled to rt and concentrated at reduced pressure. The
residue was dissolved onto fluorsil for elution and purification by ISCO silica gel
chromatography (95:5:1/ DCM, MEOH, isopropyl amine). The fractions containing pure
product were collected and concentrated. The solid was recrystallized from Et;O-hexanes
to give 210 mg of Example 21 as a white solid; Mp 106-107 °C. The HCI salt was prepared
by dissolving the base in MeOH and adding 1N Et,O-HCI: Mp 175-177 °C (MeOH-Et,0);

MS m/z 314 (M + H).
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418 (MrH)  _NO * 4-Benzyl- 2- net hyl - 644- (3-pi peridin

-1-yl - propoxy) - phenyl] - 21- 1- pyri cl azin - 3-one 47 1
w@bboBlo13gss SOL- 7 2- Met hyl - 6-{413- ((R) - 2- met hy| PEMUS2007/016699

olidin-1 -yl)-propoxyl-phenyl}-5-p he

nyl- 2H pyri dazi n- 3-one 207-209 404 (M+ H) 48 1 ON

1110 ONO 2- Met hyl - 5- phenyl - 614- ( 3-pi peridin

-1-yl - propoxy) - phenyl ] - 2H pyri dazin -3-one 212-214 404

(M+ H WD 2008/ 013838PCT/ US2007/ 016699

Example 22

5-sopropyl-7-{4-[3-((R)-2-methyl-p
yrrolidin-1-yl)-propoxy]-phenyi}-5H
-thieno[2,3-d]pyridazin-4-one

5 Step 1.

o—
7-(4-Methoxy-phenyl)-5H-thieno-
[2,3-d]pyridazin-4-one
A solution of 3-thiophenecarboxylic acid (10 g, 78 mmol) in 250 mL of THF at 0 °C
10 under N; was added 2.0 M LDA (2.2 eq., 86 mL) dropwise. After 10 min at 0 °C, p-
anisaldehyde (10.6 mL, 1.12 eq.) was added and the mixture was slowly warmed to room
temperature overnight. The reaction was stirred for ~ 14 h, after which 100 mL of ice-water
was added, and the solvent was evaporated. The aqueous solution was washed with EtOAc
(2 x 40 mL), and then added KMnOj4 (2 eq., 12.4 g) dropwise at 0 °C. The ice-bath was
15 removed and the reaction was heated to 60 °C for 3 h. The solid was collected and washed
with hot water. The aqueous layer was acidified to pH ~3, extracted with EtOAc (3 x 50
mL). The combined EtOAc was dried and evaporated. The crude solid was dissolved in 50
mL of EtOH, and NH,;NH,.H,0 (1.5 eq., 1.5 mL) was added dropwise. The reaction was
heated to 80 °C for 3 h, and the resulting solid was collected and washed with EtOH to give
20 3.6g (36%): MS m/z 259 (M + H).
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Exanple Structure Mp (C) MS nk 49 O NNN1 O 0o0”--"ND
2- Met hyl-4-(4-134(R)-2-net hyl -pyrr
w@biodiorssis y1) - pr opoxyyphenyl} - 2H ph t hal azi n- IPONES2007/016699

216-217 378 (M+ H) 50 1 ON,N 1 00 o"--""'"NO
2- Met hyl - 444- (3-pi peridin-1-yl-pro
poxy) - phenyl1ll- 2H pht hal azi n- 1-one 241-242 378 QA + H)
51 1 oN, N1 11010101 O0.-%,,,,, O
2- Met hyl -414- (2-pi peridin-1-yl-eth

Stepoky) - pheny11- 2H pht hal azi n- 1- one 253- 254

5-Isopropyl-7-(4-methoxy-phenyl)-5H
-thieno[2,3-d]pyridazin-4-one
A solution of the product from step 1 in 10 mL of DMF was added Cs;CO; (2 eq.
1.95g) and 2-iodopropane (1.2 eq., 360 uL)). The reaction was heated to 80 °C for 2 h, and
then filtered through celite, washed with MeOH: CH,Cl,; (95:5). The filtrate was
concentrated and purified by silica gel flash chromatography (MeOH: CH,Cl,, 97:3) to
afford 585 mg (65%) of the product: Mp 124-6 °C; MS m/z 301 (M + H).

Step 3.

7-(4-Hydroxy-phenyl)-5-isopropyl-SH
-thieno[2,3-d]pyridazin-4-one
A solution of the product from step 2 (1.0 g, 3.3 mmol) in 25 mL of CH,Cl, was
cooled to 0 °C and BBr3 (1M in DCM, 16.7 mL) was added dropwise. The ice-bath was
removed and the reaction was stirred at rt for 1 h. The reaction mixture was then poured into
50 mL of ice cold saturated NH,4Cl solution with stirring. The resulting solid was collected,
washed with water (3 x 15 mL), and Et;0 (2 x 15 mL) to give the product of step 3 (868
mg, 92%): Mp 256-257 °C; MS m/z 287 (M -+ H).
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364 (M+ H 52 1 ON. NI 00 cr".---"NO
2- Met hyl -444- (3-pyrrolidin-1-yl-pr
wo@pmsy)sphenyl ] - 2H pht hal azi n- 1- one 201- 203 36HCT/Vs2001D16699
53 1 ON.N 40 40, O c y-ph I
444- ( 3- Azepan- 1-yl - propoxy) - pheny
1- 2- net hyl - 2H pht hal azi n- 1-one 238-240 392 (NI + H) 54
ci oN, 5 0 2-(4-Chloro-henzyl) -_4-{ﬁ13-((R) - 2- .
met hyl - pyrrolidi n-1-yl)-propoxyj-p
Stepthy 0- 21- 1- pht hal azi n- 1-one 217-218 489 (M + H WO

2008/ 013838PCUU82007/~9\?:6699 Exanpl e Structure

O N-

|

\
S o/\/\cl

7-[4-(3-Chloro-propoxy)-phenyl}-5-
isopropyl-5H-thieno[2,3-d]pyridazin-
4-one

A solution of the product of step 3 (858 mg, 3 mmol), K,CO; (1.24 g, 3.0 eq.), and

5 3-bromo-1-chloropropane (0.3 mL, 1.05 eq.) in acetone:DMF (25 mL:3 mL) was heated to
80 °C overnight. The mixture was then filtered, washed with acetone, and concentrated to
dryness to afford the product of step 4 (1.17 mg, 98% yield): Mp 92-4 °C; MS m/z 363 (M +

H).

10 Step 5.

e

S-Isopropyl-7-{4-[3-((R)-2-methyl-
pyrrolidin-1-yl)-propoxy]-phenyl}-5H
-thieno[2,3-d]pyridazin-4-one

A mixture of the product of step 4 (109 mg, 0.3 mmol), K2COs (3.5 eq, 145 mg), 50

mg of Nal, and R-2-methylpyrrolidine hydrochloride (1.2 eq., 44 mg) in 10 mL of

acetonitrile was heated to 80 °C for 2 days. The reaction mixture was then filtered, washed
15 with CHzCl; (2 x 20mL) and concentrated. The residue was dissolved in 20 mL of CH,Cl,,
and washed with saturated NaHCOj solution, saturated NaCl solution, dried with Na,SO,,

and concentrated. The residue was purified by preparative TLC or ISCO graduate silica gel

chromatography (MeOH: CH2C12:2-aminobropane; 5:95:0.5) to give the product. The
product was dissolved in 5 mL of MeOH, and added 0.5 mL of 1N HCI in EtOH.
20 Evaporation of the solvent, and crystallization from MeOH: Et,0O afforded the HCi salt of

example 22 (5-isopropyl-7-(4-(3-((R)-2-methyl-pyrrolidin-lyl)propoxy) phenyl)-5H-thieno

[2,3-d]pyridazin-4-one) (52 mg, 42%): Mp 123-4 °C; MS m/z 412 (M + H).
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M (C M5 nh 55 40 "' ON 1.111. o”r-"'N". L----
2-(4-Chl oro-benzyl) -444- (3-pi perid

wo moB/oYIs3pr opoxy) - phenyl] - 2H pht hal a zi n- 1 - onep@l6SRD27016699
489 (NI + H) 56 1 ON. ...... L. "--,"to
2-Methyl -4-{4-[3-((R)-2- rrethyl pyrr
olidin-I-yl)-propoxyl -phenyll-2,5,6
, 7-tetrahydro-cycl openta(d] pyridazi n-1-one 212-214
368 (1\4+ H 571 oN. 4i0 0

The ﬂ)ll\?bhhg Iexatt&plleé Bﬁe]:ﬁ ]pxepaheﬂ -ab Hl-sphousing methods of example 22
Z-totrahvdro e\
Pﬂ&%:ﬁ!—‘ﬁllz:' ,J -. §é§§ :.i?"Bﬁ urs1 4 516 358 (MPLCY) [5gMS miz
ON, N 1 \W/
o] N\N
Q |
23 { ) +
d °M}'§ 158-159 | 426 (M +H)
7-{4-[3-(2,5-Dimethyl-pyrrolidin-1-
yh)-propoxy]-phenyl}-5-isopropyl-5H
-thieno|2,3-d]pyridazin-4-one
(o) N\'N
\\

24 s o’\/‘r\O 195-196 | 412 (M + H)
5-isopropyl-7-{4-(3-piperidin-1-yl-
propoxy)-phenyl}-SH-thieno[2,3-d]py
ridazin-4-one
Y

\\
25 s o/\/\NOL 100-102 | 440 (M +H)

7-{4-[3-(3,3-Dimethyl-piperidin-1-y
l)-propoxy]-phenyl}-5-isopropyl-5H-
thieno[2,3-d]pyridazin-4-one

\(

0. N\IN
5)\@ o
26 s °/\/\'f§ 83dec. |442(M +H)

5-Isopropyl-7-{4-[3-((S)-2-methoxym
ethyl-pymrolidin-1-yl)-propoxy]-phe
nyl}-5H-thieno[2,3-d}pyridazin-4-one

\(

0 N‘N

x o=
\
27 S OM'ES 9-96 442 (M + H)

5-Isopropyl-7-{4-[3-((R)-2-methoxym
ethyl-pyrrolidin-1-yl)-propoxy]-phe
nyl}-5H-thieno[2,3-d]pyridazin-4-one
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101 . ---------- e, ? 2-Methyl-4-(4134(R)-2-nethyl -pyrr
ol i di n-1-y1) - propoxyl - phenyl}- 2, 4a,
w®2®8/613838 hexahydr o- cycl opent a[ d] pyr i dazi n- 1-paBUSH07/016699
370 (1\4+ H) 59 1 ON.N bSO .--"-"NO
2- Met hyl - 4- 14- ( 3- pi peddi n-1-yl -pro
poxy) - phenyll- 2, 4a, 5, 6, 7, 7a- hexahyd
rocycl opent a[ d] pyri dazi n-1-one <50 370 (Nl + H WO
2008/ 013838PCT/ US2007/ 016699 Exanple Structure M (t)
WHEplO [N, O N I SQEtueé- - - - - 10 Mp (°C) MS m/z
- yT =444 R) - 2- met hyl - pyrr
oliclin-1-y0-gprapoxy]-phenyl}-5,6,7
, 8-tetrahydro- 2Hipht hal azon- 1- one 156-158 382 (NI + H)

61 1 S
28 s AR 188-190 -| 400 (M + H)

7-[4-(3-Diethylamino-propoxy)-phenyl]-5
-isopropyl-5H-thieno|2,3-d]pyridazin-4-o
ne

O N.
N
L
29 ° ' 144 398 (M + H)

5-Isopropyl-7-[4-(3-pyrrolidin-1-yl
-propoxy)-phenyl]-5H-thienof2,3-d]-pyri
dazin-4-one

30 O’V\NCL 283 dec. | 481 (M +H)
N
5-Isopropy!-7-{4-[3-(4-pyrrolidin-1

-yl-piperidin-1-yl)-propoxyl-phenyl
}-5H-thieno[2,3-d]pyridazin-4-one

Oo -No

I

= 5

: \_s :
31 °M)"3 106 dec. | 426 (M +H)
7-{4-[3-((2R,5R)-2,5-Dimethyl-pyrro

lidin-1-yl)-propoxyl-phenyl}-5-isopropyl-5
H-thieno[2,3-d]pyridazin-4-one

32 \_s OMD 151-153 | 412 (M +H)

7-{4-[3-((R)-2-Methyl-pyrrolidin-1-
yl)-propoxyl-phenyl}-5-propyl-5H-th
ieno[2,3-d]pyridazin-4-one -
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ture
er
0

4- (4-met ho
ester. 108

Y 9779 T
Xy- pheny1l) - 4- oxo- 3- phenyl -
tep 2. wA solution of

put yri ¢ aci

d et hyl

§-(4-Chloro-benzyl)-7-[4-(3-piperid
in-1-y}-propoxy)-phenyl}-5H-thieno[

2,3-d]pyridazin-4-one

4- (4- et haxy- phenyl ) - 4- oxo- 3- phenyl - putyric acid et hyl
ester (5.Q4 g, in EtOH H20 (O niL 1:1) [was
stird®d as 10N TN addefl Q@0G9se| 45HeM + H)
reaction s stirred at rt - hr.| The sol vept was
evaporated and the residue was Hilutpd with water (50
m.) and ext r a¢td(4linethyi@riBChiRridi2 x 2D nl). The|aqueous
| ayer. was the%&ﬁ%ﬂi@ﬁﬁﬁﬂﬁﬁﬁﬂ&wh HC1} to pH -2-B,
extracted [wth ClZ (3 X 30 15moy The CH2Cip
extracts Jere dﬁSéd over MgSO4, and the oil wap
crystallized ® A
36 S o’\/‘r\‘zj 123 dec. | 481 (M + H)
5-Propyl-7-{4-[3-({S)-2-pyrrolidin-
1-yImethyl-pyrrolidin-1-yl)-propoxy
J-phenyl}-5H-thieno[2,3-d)pyridazin
~4-one
cl
O, ~No
@
37 = 227-229 494 (M + H)
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15

Et 20/ MeOH to give 4.5 g (99% of
4- (4- met hoxy- phenyl ) - 4- oxo- 3- phenyl -butyric acid: np
wd 2008013838 M5 mz 283 (M- H). Step 3. A sol utipar/u$2007/016699
4- (4- met hoxy- phenyl ) - 4- oxo- 3- phenyl -butyric acid (1.5
g, 5.28 mmol) and hydrazine hydrate (1.5 eq., 363 plL)
in 20 nL of DOH was stirred at 80C 20overni ght. The
sol vent was reduced and the solid was filtered and
then washed with cold EtOH to give
6- Edamptidroxy- phenyl ) Stuehery| - 4, 5- di HydMp @8)pylr i S| m/z
+3-one (1.46 g, Q%C'np 176-7 C Msimz 281 (M + H).

Exanpl es 47 and 4 re prepared from
B- (4- met hoxy- phenyO- 5- phenyl- 4, 5-

di hydr o- 2H{ pyr Pda¥jn- 3-one as descried in Exanpl e 39.

25 npl e| 62. 8/ 013838PCT/ USZ00 99

h44- C3- Net hyl - % di_bydrd- ph 223389 404 -+ 1)

I hal azin-14{y1) - phenoxymat hyl lpy per i di ne-1-carboxylic

aci d tert-butyl te spengi on of

4- (4- hydr oxy p".*mp@gﬁ;n%“’*é,‘t;‘ﬁﬁi H- pht/halazi n- 1-jone

(252 ng, 1!0 renyitSH-tiagnd2.8flevtiddzingrneret Hy| )
piperidine-l-carboxylic acid t-butyl ester (786 ng, 3
eq) in 1 5nm of 4N NaOH and 8 nL of DMSO was stirred

Exaatple 89f or 24 h. The reaction was diluted with water
(20 m), extracted with EtOAc (3 x 10 nlL), and the
combi ned extracts were washed with NaHCG3 sol uti on,
NaCl sol uti on aod_ 4 |ed over MgSO4. The product was
purified by |SCO fradg ate chr omat ogr aphy (100% C11202
to 955 CH2C12: MeDN o~afford 198 ng (50% of
4-(4-(1(3-nethyl- 4-oxo di hydr o- pht hal azi n-1-y1) -
10phenoxynet hyp- pi peri difie- & carbofyl i acid t-butyl
ester: M 167-9 C, M5 ink 450 (M + ¥.1). Exanple 63.
"ti  2-Methyl -4[ 4-(pi peridin-4-yl met hox

y) - phenyl 1 - 20 i fisthaghpr é[@r(‘f pigeridin-1-y* SOl ution of

exanpl e 62

(4 (4-(2(3, -net Ryc?pozfyz)phegyl R%H?%Z'Bhef RAPazi n- 1- y1)

Or SRR R B s Ao Re o Caf{zg% el i 2.2
10 n(xﬁolmcl aydkayiat B diats Q. 51&1 888 pal B GfFOH Ras 2iRed at 80 °C

The sol vent was evapor at ed, and the product was

overpight. ,Fhg salvemt ttpszemgvediany| the selid wisg coliurted arid washedIvéth cold
EtOI(%Q@ Ewe 6- f4—methox2/ pphlgre)}rr P-dtll-lﬁlethy%/ I4 r?e ?ﬁzc}i(r)?)QH ﬁ')é/nf/llagm ZBFEn%?hOS g,
4%é|1\42|2ﬁ3§ Gne) 1Cl: Mp 207-9 C, M5 nitz 350 (MtH).

Eng%lf ARixture of the product from step 1 (6-(4-methoxy-phenyl)-4-methyl-4,5-
dihydro-2H-pyridazin-3-one; 1.96 g, 9 mmol) and Cu(I)Cl, (2.48 g, 2 eq.) in of acetonitrile
(15 mL) was heated to 70 °C for 2 h. The reaction was quenched with ice-water (~100 mL),

the resulting solid was collected and crystallized from isopropanol to give 1.42 g (73%) of
6-(4-methoxy-phenyl)-4-methyl-2H-pyridazin-3-one: Mp 265-7 °C; MS m/z 217 (M + H).

6-(4-Methoxy-phenyl)-2,4-dimethyl-2
H-pyridazin-3-one

-93 .



10

15

WD 2008/ 013838PCT/ US2007/ 016699
4-[4-(1- Cycl obutyl - pi peridin-4-yl e
wo bozy)ssphenyl | - 2- net hyl - 2H pht hal az i n- 1- one PCT/US2007016699
sol uti on of exanple 63
(2-met hyl1-4-(4-(pi peridin-4-yl met hoxy) - phenyl) - 2Hpht ha
| azin-1-one) (90 ng, 0.23 ng) and NaCNBH3 i n DWVF:
MeOH: AcOH (3: 6 nL: 0.25 5nmL) was stirred under N2 as
cycl obut anone (81.7 ng, 5 eq.) was added. The reaction

WB?teﬁBi Thfﬂrod?ct&if@_tefpﬁl gé@rlrhthogmqnghgg-z)mnhnaﬁmazm%yﬁdazine,-
water, extracte .ni ed W
one) REHEISBerR A e aThs ne AR TE A2 3 B QRO TRgens )-4-

meth§L-48E1i Ry REUWH -pYASaAh 3L Edee N1 ¥ing idshCO; g€l
chriomat ogr aphy usi ng 5% MeOH: 95% CH2dl 2: 0.5 nL of

ExarhpR¥o0pYl am ne. The fractions were collected,
concentrated and the product dissolved in 5 inL of

ég%&e).sﬁ-cﬁ’;ﬂﬁoﬁx%ggﬁy)o?lgbn‘}b- ,ﬁ-dﬁxﬁﬂeﬂﬂﬁ%ﬂlﬂ piHi@%in-Bbéhe was prepared

t was evaporated, "and the 1 product .
fromdhe/prodhéti of stepf T and Jboometlochloropginpae ssingthepwgedure described for

. : ) ex T : e
Exanlils o8 sispf EABRIA 10 (RALRRRLAN Bt 0 piperidine 191 propggphenyil-2H
pyridasid-3rgne)5¥44 prepre@ B6ing 64-(Ichivropreppxy phen))-2.45dimethyl-2H-

. ol I.ow I HCL t
pyridgi e pPRHAR 15 20t TRl HEsrtfeS B SBRAL20 LRF's. The
hydroctltide dadt wpasqrepate & Mb@22eXWyMBsn/a3484M BFfpl e 65 is

the base. Exanple Structure M (C Ms nk 651 0..NO

NI e .. 4-14-(1-Me 1-6- -1, 6-di hydro- ;
I E%\a ?%I-Osv.lg}afxagﬂé‘ﬁmﬁ@ ﬁ@‘W-ﬁ?%ar?Paa?%@Pé g%fﬁf%‘sy?ﬁmbed for
exanipié @ ah@ekarhpley2. € ster 164-166 400 (M + 11) Exanpl e

Example Structure Mp (°C) MS m/z

\ s

N-N
o D o>"N
40 — 175-176 342 (M + H)

2,4-Dimethyl-6-{4-[3-((R)-2-methyl-
pyrrolidin-1-yl)-propoxyl-phenyl}-2
H-pyridazin-3-one

—~ :

N-N H
o ) 0N
41 — 54-155 370 (M + H)

2-Isopropyl-4-methyl-6-{4-[3-((R)-2
-methyl-pyrrolidin-1-yi)-propoxy}-phe
nyl}-2H-pyridazin-3-one

_{

N—N
o A\ O/\/\D
42 = 197-198 370 M + H)

2-lsopropyl-4-methyl-6-[4-(3-piperi
din-1-yl-propoxy)-phenyl]-2H-pyrida
zin-3-one
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Structure MP (C) MS mz 66 oN.'" IP----CINH
2- Met hyl- 6+4- ( pi peri di n- 4-yl net hoxy) -
w@bmeyiissH pyri dazi n- 3- one 249- 251 300 on + HcBHES1007/016699
ON.. IS tiN.Tho 644-(1-Cycl obutyl -pi pendin-4-yl ne
t hoxy) - phenyl ] - 2- net hy1- 2H- pyri dazi n-3-one 250-252
354 (M+ H) 68 1 oN.. SO oThIN.r.
6-[4-(1-1sopropyl - pi peridin-4-yl net
hoxy) - phenyl 1 -2-nmethyl -21-1-pyri dazin -3-one 187-189

Ex3ablEénl+ | 1) 69 IStructure Mp (°C) MS m/z

N-N ‘
/\/\ 8
43 O‘}JQ'O NS 190-192 | 418 M +H)

2-Benzyl-4-methyl-6-{4-[3-((R)-2-me
thyl-pyrrolidin-1-yl)-propoxy]-phen
yl}-2H-pyridazin-3-one

N—N
44 OWOM'O 232-233 | 418 (M +H)

2-Benzyl-4-methyl-6-[4-(3-piperidin
-1-yl-propoxy)-phenyi}-2H-pyridazin
-3-one

\ :

o N:_N\ O o "N
45 O 232-233 418 M +H)

4-Benzyl-2-methyl-6-{4-[3-((R)-2-me
thyl-pyrrolidin-1-yt)-propoxy]-phen
yl}-2H-pyridazin-3-one

\
o N:‘{ O o/\/\,O
46 ® 186-187 | 418 (M +H)

4-Benzyl-2-methyl-6-[4-(3-piperidin
-1-yl-propoxy)-phenyl}-2H-pyridazin
-3-one

47 207-209 404 M + H)
2-Methyl-6-{4-[3-((R)-2-methyl-pyrr
olidin-1-yl)-propoxy]-phenyi}-5-phe
nyl-2H-pyridazin-3-one

48 212-214 | 404 M +H)

2-Methyl-5-phenyl-6-[4-(3-piperidin
-1-yl-propoxy)-phenyl]-2H-pyridazin
-3-one
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ONNNIS -tiN,. ,4 6-14-(1-Cycl opropyl net hyl - pi pendi n

- 4-yl not hoxy) - phenyl] - 2- et hyl- 2H p yri dazi n- 3-one
wQe2dsaR83854 (M +H) 70 I ON. 0 -two PCT/US2007/016699

6- (4- (1-Cycl opentyl -pi peridin-4-ylrn

et hoxy) - pheny11- 2- net hyl - 2H pyri daz i n-3-one 250-251

368 (M+ H 71 1 ON.. 40----ON. %

2- Met hyl - 6- 14- (1- et hyl - pi peri di n-4

-yl met hoxy) - phenyl ] - 2H pyri dazi n-3- one 257-258 314

Ex@ahiple + [H)  ExanpiSerukc?ure WO Mp (°C) MS m/z

2008/ O]-3838PQ)T/ US2007/ 016699

49 O/\/\N\D 216-217 378 (M +H)

2-Methyl-4-{4-[3-((R)-2-methyl-pyrr
olidin-1-yl)-propoxy]-phenyl}-2H-ph
thalazin-1-one

|

(o) N‘|N
50 ; ‘\ 0/\/\,@ . 241-242 | 378 (M +H)
2-Methyl-4-[4-(3-piperidin-1-yl-pro
poxy)-phenyl]-2H-phthalazin-1-one

O M-
ey

]
51 O O 0/\/@ 253-254 | 364 (M +H)

2-Methyl-4-[4-(2-piperidin-1-yl-eth
oxy)-phenyll-2H-phthalazin-1-one

(o] N\N
]
52 O/\/\NQ 201203 | 364 (M +H)

2-Methyl-4-[4-(3-pyrrolidin-1-yl-pr
opoxy)-phenyl]-2H-phthalazin-1-one

O N\IN
53 2 ‘\ 0/\/\@ 238-240 392 (M + H)
4J4-(3-Azepan-1-yl-propoxy)-phenyl
]-2-methyl-2H-phthalazin-1-one

Cl

Os ~Nu
I
54 o/\/\rD 217218 | 489 (M +H)

2-(4-Chloro-benzyl)-4-{4-[3-((R)-2-
methyl-pyrrolidin-1-yl)-propoxy]-ph
enyl}-2H-phthalazin-1-one
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6-[4- (1-1 sopropyl - pi peridin-4-yl oxy

) - phenyl] - 2- et hyl- 2H pyri dazi n- 3- one A m xture
w®@b008/0(38381ydr oxy- phenyl ) - 2- et hyl - 211- pyri dazi PeBUSI987/016699

(500 ng, 2.6 mmol ), triphenyl phosphine (1.35 g, 5.2

mol ), 4-hydroxy-N-iPr-piperidine (745 ng, 10.4 mmol)

in THF (50 nL) was added DEAD (1.1 g, 6.5 mmol)

dropwi se. The reaction was 5stirred at it overnight,
then concentrated.—The product was purified by |1 SCO

Example.a| gel chr onBitraghwehy (95: 5. [DAMP @EDLH) ™S wo

salt whs prepa lﬁl Cﬂ)y addi tion of [IMEt20 HJl to a

nmet hanpl sol of the base. np 108-110C| M5 nfz 328
(M+ H. 1] anpl e 73.
6- (4- Hj drox enyl) - 2- met hy1- 2Hgyri dazi n- 3- one
skt hyl - 6- 6-d i hydro-py 216-21
ri dazi p- - (XM i ding-1 -car%oxyl I'c aC| }cf)
tert-butyl ester

2- Met hy1- 51 Hid%- erzylﬂa;%.é ILRXY) -

phenyl] - HyPYopotAZihBn mrwntrélasol uti on of
6-(4-h drztwonm@nvl Y -2-nmethyl - 2HHpyrj dazin-13-one (1.0

N

ng, 4.6 15qynk) triphenylphosphine (1.44 ¢, 5.5

mmol ), | 4- hy -N-BOC-pi periding (1.1 ng, (5.5 mol),

in THF| (40 added DEAD (0./96 g, 5.5 |muol)

gropvvi 5e on [ .g.ilt"je batjch_was req”oved and
e refiction was stirred rt 2{dag’22khe |r 862 (YightH)

was concentyidatyRsas. (resm esgure and Etj20 (40 nli)
was added oadrdtgxérwogd%gen%ﬁgag{the solids rgnoved by

filtrati on7"emd’86¥°!?f‘?rt§ﬁﬁd]m§azbon( entrate and the

n-1-on L
. ! " QOO 20— HEP= =P~
prouac WAa'S UI l I I cu uy +HSEO020—5+ I T 9cl

apRy (95:5. DCM MeOH) { The resul|ting
16- gxo- 1, 6-
3-y1) - phenoxykpi peri di ne-{1- car boxyl i
Ms?h@sol ved 21-21dxdne6g BRI
and 4N HC1 i n di oxane (4 as added and dtirred 2 h.
The so| ut i2owethyess[4-(3-difkadin-1Wro
2008/01383 SPPNENS25@/7-8t#gd9cy conpcent r at ed |and. 2N
- Ner2ees-ad GRRENRKIRIdaYN-1-PRS. o aveoud—soluti-onlwas—added
solid Sodburé chI or| de until satufated, then extracted
w th Ef OAc (2|x 50 nL), dried (MpSO™4) and
concent r aked MCI salt was pifepared by |addition of
HC| Et 26”7 sol : t hanol saol_yti or e
é se. M > 210 C. M5 rn/z2-386 (M+ H)58|5xarrp?';e°é‘2.+m
2-Methyl-4-{4-[3-((R)-2-methyl-pyrr
olidin-1-yl)-propoxy]-phenyl}-2,4a,
5,6,7,7a-hexahydro-cyclopenta[d]pyr
idazin-1-one
I

(o] N\P
59 : \o/\/\rO <50

2-Methy!-4-[4-(3-piperidin-1-yl-pro
poxy)-phenyi]-2,4a,5,6,7,7a-hexahyd
ro-cyclopentald]pyridazin-1-one

370 (M + H)
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2- Met hy1- 644- (pi peridi n-4-yl oxy)-2-Met hyl-614-(piperid
i n-4-yl oxy) -

w@bmeyiissH pyri dazi n- 3- onephenyl] - 2H pyri dazi PeBUSI087/016699
To a solution of exanple 73 (0.25 g, 0.9 nmol) and
cycl obut anone in MeOH (10 nmL) was added HOAc (0.5 nl)
then solid sodi um cyanoborohydri de (560 ng, 62.8
nmol ). The reaction was stirred 4 h then concentrated.
Na2CO3 sol ution was added,. anpd extracted 15with Et 0Ac

Example 50 nl), dri Siruxntere MgSO4, fi| t Me@®Nd] MS m/z

concentlrated.; To the residue in QH3CN (3 nlL) was added
a I N HY EtRQ "é@l ution and concentjrated. Exapple 74 was
recrystial | i CH3CN-Et 20 to give 180 hg of a

white dolild. Vb 258252 C. 36 iz 340 (M + M. 20
Blanpl ¢ 75 St ep Y. O ONAYD 1 156-158 | 382 (M +H)
. Hydr oxy- ( 6- met hoxy-1-oxo-1,2, 3, 4-fte

trahydro-ﬁ o Y!'li‘érll “eld=( ]_i I%Vd:ef{c aci d 25A pixture of

6- met hoxy Lot ,_on 4 ol ) and gl yoxyl iC

aci d nonyurd e \1u 57, T14 mot)—washeatgd—at—126—C€
in a nmlt dg mn. After slight| cooling, EtOAc (100

m.) wag carefully added. The solijd which precipitated

was col|l ec j ford 8.5 g (309 of

hgadr oxyl - (B~fret hokyat™~"n 196-198 382(M+H
-0x0-1}2,3,4-tetrahydro-n haI en-2-yl)- afetic aci
Mp 212-214 3. l-amiko 30 WO

5008 0] 260kt %ﬁﬂd@% 2

8- Hydr xvroZZ-HmtﬂhwekmSI -Gnedi hch ro- 2Hbenzo[ h] ci nnolin-3-0

ne 5A solution of the product fromstep 1 (700 ng, 2.8
mol ) and N-net hyl hydrazine (0.3 nL) in 2-propanol (10
m.) was heated to reflux 18 h. The sol vent was renoved
under vacuum and the 4$blid was triturated with

nmet hanol (2 mL), coll egid hen_suspended in

met hyl ene chl ori de 2—®Br3 (10 nL of 1M
solution in DCM 1€ ow y added dropw se
and the ice bath o ed After 3 h at anbi ent
tenperature, 1l0sat=#ated NH4Cl solution (10 nL) was
added. The DCM was renoved under vacuum and the
resulting slurry was carefully neutralized wth

saturated NaHCOG gg},g}.'&{h C1hoxy-p?|enyl) 2H-
| pyridazin-3-one

6-(4-methoxy-phenyl)-4,5-dihydro-2H-pyridazin-3-one (1.65 g, 7.5 mmol) in 15 mL
of EtOH was heated to 80 °C as 20 mL of 4 % of KOH /EtOH solution was added dropwise.
After 5 min., benzaldehyde (1.0 eq. 0.76 mL) was added and the mixture stirred at 80 °C for
2 h. The reaction was cooled to rt., poured into ice-H,O (75 mL) and the resulting solid was
collected and crystallized from EtOH to give 1.67 g (76 %) of intermediate 4-benzyl-6-(4-
methoxy-phenyl)-2H-pyridazin-3-one: MS m/z 293 (M+H). This intermediate was used to

prepare examples 45 and example 46.
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with water. The solids were collected to afford

8- hydr oxy- 2- met hy1- 5, 6-di hydr o- 2Hbenzo[ h] ci nnol i n- 3- on
we@2d08/65888g, 27% as a white solid; mp >300 C MS/0%207/016699

229 (M+ H). 15Step 3. 2-M

et hyl-843-((R)-2-nmethyl -pyrroli din-1

-y1l) - propoxy] -5, 6-di hyd ro-2H benzo[ h] cinnolin-3-one

20To a slurry of the product fromstep 2 (166 ngy,

0.7 mml ) 1-brono-3-chloro- propane (126 ng, 0.9 mmol)

and 1C2C38 (110 ny, 0.18 rmol) in acetonitrile (5 niL)

was stirred 18 h ac(’

Et OAc (10 nL) and vvat\ di L). The organics were
washed with Et OAc (2. ~~3ied over Mg504 and
the sol vent was reno under vacuum Silica 25gel

chromat ogr aphy wi th EFAc/ hexanes as el uent afforded

196 ng of the in

2008/ 013838PCT/ g& g;fg‘a%rm\ﬁ% TWiPat her (88%
as a white solid! A diate was slurred
(196 OGmm)lnaetonltrlle(4rrL and added

R 215Ret-hih suppsasion ofiNeE (r§ el § E2meprin DYISO (2l was added
4’ -mlefloxty 2 pAghyl & elopkERdne @0 % rl%%% 3 gﬁmnﬂ) m?toﬁumgpmse under

The reacti on was stlrred 18 h

argon o Afss 3Ovpigutes ob vidaingnetdy lmmmmtatpr(é 45me él@qwen &0 mL of toluene

o B S S SR AR TR
additfpre 0 %Ntﬁfﬁle@ rpkyani Ghdnaélém oﬁewgeu fTihedniaae wia2S@ictahwith
L N Y

affOIdnd diQ g (96) ¢f3-¢hhtethumxy- p:lreapb#bdxcﬁ-Bcp‘]‘ieElelbhtglﬂd a&MeH@l ester.

Isgﬁgé)@’\%sqgg{i gfl i %} ';%élg %h h- {'%F |3§Bh7en§£§utyr1c acxflr?éhyl ester

(5.0 gpm M S1Y irEREDHHIREO (G0meL N YRAdsatinRd akiCONIAOH (W8I was added
t hods described for. exanple 75. Exanple
dropiyis, dBi AP e SHESHFL R - ORbapalvent was Svaporated and the

resid®i (s Wutedr Witk Water IQS’GS ﬂﬂl)laﬁa Rxfadtdd with CH c12 (2 x20mL) The
D oo ey ] a2, hhen 03N h\él :oopﬁd%egzegzrﬁctgii r\!\g’gl éﬁ Cl (3 x 30
2Chy
mL). The CH;Cl; extracts were dried over MgSQj, and the oil was crystallized from
Et;0/MeOH to give 4.5 g (99%) of 4-(4-methoxy-phenyl)-4-oxo-3-phenyl-butyric acid:
mp 157-9 °C; MS m/z 283 (M — H).

Step 3. A solution of 4-(4-methoxy-phenyl)-4-oxo-3-phenyl-butyric acid (1.5 g, 5.28
mmol) and hydrazine hydrate (1.5 eq., 363 pL) in 20 mL of EtOH was stirred at 80 °C
overnight. The solvent was reduced and the solid was filtered and then washed with cold
EtOH to give 6-(4-methoxy-phenyl)-5-phenyl-4,5-dihydro~-2H-pyridazin-3-one (1.46 g,
99%): mp 176-7 °C; MS m/z 281 (M + H). '

Examples 47 and 48 were prepared from 6-(4-methoxy-phenyl)-5-phenyl-4,5-

aqueﬁgs layer wasthen a01d1 ed w1th 3NH

dihydro-2H-pyridazin-3-one as described in Example 39.

Example 62.
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416 (M-F H 77 OP ON.. 01101NO
2-Benzyl- 8- (3-pi peridin-1-yl-propox

w 2008/06888 hydr o- 2H benzo[ h] ci nnol i n3- one 206- 288r/48B01/06699
+ H 78 YON.. O 2-Isopropyl-8-(3-pfperldin-1-yl-pro
poxy) - 5, 6-di hydr o- 2H benzo[ h] ci nnol i n-3-one 250-252
354 (M+ H WD 2008/ 013838PCT/ US2007/ 016699 Exanpl e
79 2-Methyl-7-[3-((R)-2-methyl -pyrroli din-1
-y1l) - propoxy] - 2H pht hal azi n-1- one 5. Step 1. A
sol ution of 2-fornyli5-nethoxy-benzoic acid (1.0 g,
6.10 mmol ) and mePN,derazme (0.481 n., 1.5 eq.) in
et hanol (15 ni) > ed at 85 C for 1.5 days. The
sol vent was renove e solid was col |l ected and
washed with cold Et o v
nmet hy1- 2- net hy1- 2H pht hal azi n- I» o(\{80 nmy): MsS mz
191 (M + H). Step 2-3.
7-( 3- Chl or o- pr opo zin-1-one was
prepared from 107ist1y (ﬁyig? %O%y'i j—b%t?hal azi n- 1-one
usi ng the procedunmnaal’ewboml@cbcndnerﬂmaﬂpl e 22 Step 3,
and Step 4. ester The hydrochl oride salt of exanple
79 (2-nmethyl-7-(3-(R)-2-nmethyl-pyrrolidin-|-y ?l]
pré suspEnsiphtof Htmatnyaizwy-nh@ora)th)ér?ébah@alqag}- Wog 52 mg, 1.0

mmo@ggﬁgﬁg&ﬁ@%ﬁ&ﬁgggg?ﬁﬁﬂn@- Eéﬁ‘f?:ﬁ*ﬁ%c OVII%] Peész%r n(gb6 mg, 3eq)in 1
mL omwwm&mﬂmsghwas stirs¢chat thfr?dds "Dl rereligl was diluted
with water %{'}}i), extracted with EtOAc¢ (3 x 10 mL), and the combined extracts were
washed with NaHCOj3 solution, NaCl solution and dried over MgSQO,. The product was
purified by ISCO graduate chromatography (100% CH,Cl, to 95:5 CH,Cl,: MeOH) to
afford 198 mg (50%) of 4-(4-(1(3-methyl-4-0x0-3,4-dihydro-phthalazin-1-yl)-
phenoxymethyl)-piperidine-1-carboxylic acid z-butyl ester: Mp 167-9 °C; MS m/z 450 (M
+ H).

Example 63.

2-Methyl-4-[4-(piperidin-4-ylmethox
y)-phenyl]-2H-phthalazin-1-one

A solution of example 62 (4-(4-(1(3,-methyl-4-ox0-3,4-dihydro-phthalazin-1-yl)-
phenoxymethyl)-piperidine-1-carboxylic acid tert-butyl ester) (180 mg, 0.4 mmol) and 4N
HCI (2 mL) in dioxane (5 mL) and water (0.5 mL) was heated to 50 °C for 2 h. The solvent
was evaporated, and the product was triturated with Et,O to give 117 mg (84%) of example
63 (2-methyl-4-(4- (plpendm-4-ylmethoxy)-phenyl)-2H-phthalazm— -one) HCI: Mp 207-9
°C; MS m/z 350 (M+H).

Example 64.
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15

Structure Mp (C) Msnmz 79 1 NAO I IS
2-Mot hyl -7,13-((R)-2-net hyl - pyrrol |

wa@l20vs/didsgs opoxyl- 2H pht hal a4n- 1- one 252- 253 3@Cr/(184067/016699
H 80 1 .1?1o I b 2-Methyl-7-0-piperidin-1-yl-propox
0- 21- 1- pht hal azi n-1-one 251-252 302 (Nl + H WD
2008/ 013838PCT/ US2007/ 016699 Exanpl e 83.
614- (1- Cycl opentyl - pi peri di n-4-yl oxy) - phenyl] -
2-met hy1- 2H pyri dazi n-3-one This conpound was prepared
usi ng the sane nethod as exanple 74 using exanple 573
and cycl opent anoits ~,M90H (10 nL) / HOAc (0.5 nl)
foll owed by solid d anobor ohydri de. The
reaction was stir egn concentrated. Na2CC3
sol ution was added <Te M th EtOAc (2 x 50
m.), dried over MgSO4, filtered 4§ oncentrated.
Exanpl e 83 was recrystallized fronG ':\'ﬂ Et 20 to give
a white solid. M 129-132 C. MS mz 35%(M + H).

4-[4-(1 -Cyclobutyl—pipei‘idin-4—ylme
thoxy)-phenyl]-2-methyl-2H-phthalaz
in-1-one

A solution of example 63 (2-methyl-4-(4-(piperidin-4-ylmethoxy)-phenyl)-2H-
phthalazin-1-one) (90 mg, 0.23 mg) and NaCNBH; in DMF: MeOH: AcOH (3: 6 mL: 0.25
mL) was stirred under N; as cyclobutanone (81.7 mg, 5 eq.) was added. The reaction was
stirred at 60 °C for 1.5 h, quenched with 3 mL of water, extracted with CH,Cl, (3 x10 mL),
washed with NaHCO;, NaCl solution, dried and concentrated. The crude product was
purified by silica gel chromatography using 5% MeOH: 95% CHzCl: 0.5 mL of isopropyl
amine. The fractions were collected, concentrated and the product dissolved in 5 mL of
MeOH, and added 0.5 mL of 1N HCI in EtOH. The solvent was evaporated, and the HCI
product crystallized from MeOH-Et,0 to give example 64 (4-(4-(1-cyclobutyl-piperidin-4-
ylmethoxy)-phenyl)-2-methyl-2H-phthalazin-1-one HCI)

(53 mg, 57%): Mp 256-7 °C; MS m/z 404 (M + H).

The following examples as HCl salts were prepared from 6-(4-hydroxy-phenyl)-2-
methyl-2H-pyridazin-3-one using the procedures for examples 62-64. Example 65 is the

base.

Example . Structure Mp (°O) MS m/z

65 O/U\"/OK 164-166 400 M +H)

4-[4-(1-Methyl-6-oxo-1,6-dihydro-py
ridazin-3-yl)-phenoxymethyl]-piperi
dine-1-carboxylic acid tert-butyl e
ster
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10 Exanpl e 86. ON

2,6-Dinmethyl-5-(443-((R) -2-nethyl pyrrolidin-1-yl)-prop
wox0B/oMEseNyl) -2 H pyridazin-3-one Step 1. 15 PCT/US2007/016699

5-(4-11. 11et hoxy- phenyl) - 2, 6- di net hy
H pyri dazin-3-one A m xture of

1- (4- met hoxyphenyl ) propan- 2-one (16.4 g, 100 nmol) and

gl yoxalic acid hydrate (9. 20g,
to 135C overnight, then the water wa

s 20distil

100 mmol ) were heated

| ed off

aExaaple f or 2 h. ThStmesuxdue was t ak

enMpC) 4

0 MMS$m/z

et hanol wifth stnrrlng as net hyl hydr g

nmol ) was add®y opw se. The reacti
i ght. sol vent was ev§
s di ssol é 0O mL of n

85 C over
W th 5% Na yution (

resigiue
sat urat ed | NaC %ﬁ%&%ﬁjﬁﬂiﬁg@e%’%ti a

and washe
2008/ 013838PCH!

zine (10.5
on was he
porated a
et Dydepe C
2 x 20 )

n, then dr

%

nL, 200
ed to

t he

hl 300 @& + H)

i ed over

NaZSWA ang concentrated. Ihe resiadug

silica gell chf Lography (2% MeOH i
5- (4- nmet hgxyph 6 di met hy1- 2Hp
(4.2 9g) mz 231 Step 2.

5- (4Mydr oxy- phenyl) - 2° 6 di fet hyl-2
A sol ution of the product fr step
in CH2C12 | (40 ghe) cymBurftPpdBlaliRe 0C 8
5.0 eq.) S &ad eji-opathgeH-proei i ce

rt f

was puarif
n CH2C12)
yridazi n-3
5 OH

H BY9242zi
1 (3.2 g,

-bat h was

or—1 h_af

nd BBr3 (6]

i ed Dy
to give
- one

n-3540{d -+ H)
14 nmol )

6 n,
renoved

QL.
A

whi ch the{reagtilon m xture was pour ¢

ice cold gaturat NRI C1 sol uti on w
resulting|solid wa§ T)iltered, and wag
X 1%gm) tthen Et 20 X ) to gi

step 2 (0.[66 g, 22%: NB 17 (M

544- ( 3- Chifor omqgongfyé_ ﬁnyﬁ’ |me?

15-di net hy1-2 fdazin

product frnom stoee 2 (710 ng, 3.29 mpl)

dinto 50
th stirrin
shed with

ve1gggpr o
+ H. Step

A solutio
K2CO3

10 nL of
g. The
Wwat er (3

ﬁgﬁz&hﬂ)

of the

d|3 br omo- 1- chl or opr op
%30r¢)vmshe&ed
filtered, washe

g, 3. Q eq.f) an
eq.) in ChH3
The ni xture was®
concgntratjed to 20 0 afford
step 3 (9%0 ng, 98%: MSN 93 (N
6-[4-(1-Cyclopropylmethyl-piperidin

-4-yimethoxy)-phenyl]-2-methyl-2H-p
yridazin-3-one

ane (0.39
to 80 C ov
d wwth ace
t hespraduc
1 + H).

(1.36

., 1.2
er ni ght .
t one and

t 34 M +H)

70

6-{4-(1-Cyclopentyl-piperidin-4-ylm
ethoxy)-phenyl]-2-methyl-2H-pyridaz
in-3-one

250-251

368 (M + H)

Ot
%
O

2-Methyl-6-[4-(1-methyl-piperidin-4
-ylmethoxy)-phenyl}-2H-pyridazin-3-
one

71

257-258

314 (M + H)

Example 72.
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Step 4. WD 2008/ 013838PCT/ US2007/ 016699
2,6-Dinmethyl-5-{4-[3-((R) -2-nethyl pyrrolidin-1-yl)-pro
w@oooghisbenyl} -2 H pyridazi n- 3-one A MPEL/US®0ODH16699

the product of step 3 (48 Ing, 1.65 mmol), K2CA (3.5
eq. 795 ng), 50 ng of Nal, and R-2-nethyl pyrrolidine

hydrochloride (2.0 O, 773 ng) in acetonitrile (10
5m.) was heated to 80 C for 2 days. The reaction was
then filtered, washed with CH2C12 (2 x 20ni) and
concentrat ed. The residue was di §so| ved in 30 nmL of

washed with saturat ed NagCO3,—sat ur at
@ OHr i ed W TH Na2S6¥ ‘ °{§“"<
concentra ed. The residue was pur¥H /pr epa ve
/ 2:0.5 nmL 2- am nopropane) to

Vg f‘ A%Pd@fi‘?“ roduct Gwd-(tiisspitopytpiperitin-Akyloxy

WS‘O‘?—P and 10was added 2.5 nj-pbényIN2HGRthyl-2H-phiridTrie-3-
sol vents were evaporated and tomeproduct crystallized
fr A, MNeGle: 2 hR1r 8k Y- BhEn A PIneet BA-A3-pyBidaticB -6/ 500284, 2.6
ng, 41%: M (ﬁggﬁ 234§§1 ptya rrp$ é
mma3), tiplenpinhosphine (533 g( éz-zpmpe})i A lszyeN i r-plpendme (745 mg, 10.4
mmc PORIE Y30 RIS Wb DAADTEN k. FoBBon dropith Tho reagtion was
stmesiaat wsovegnight theroechneentofted i pBodund wais parifidd by ISGOgsth@ gel

roghlorde. saldv:
chroy oSS o Dioe IR e D S0y oo ey e 1M B0
HCl 6o Mrestimndl Sel{iterf 3f theMase - mp dORW10¢: MDint£ 3281(&1 wH)- p
ropoxy] - phenyl}-2 H -py ridazin-3-one Step 1.
144- ( 3- Chl or o- pr opoxy) - phenyf |l - pro 5pan- 2-one A
Ee on of 4-hydroxyphenyl acetone (4.5 g, 30 nmol)
Exa'&'ﬁ’ If):lbt assi um carbonate (4.14g, 3.0 eq.) in 50 mL of
acetone was stirred under N2 as
1- br\loFP 3-chl or o- propane was\ added dropw se. The
n -

%j_@_ ed_to 80 t MV ni g\ The /m

he | t rough cel P g @ ce Jéoa.ggb
concentrated to afford 144-(3

6-(4-Hydroxy-phenyl)-2-methyl-2H- 4-[4-(1-Methyl-6-oxo0-1,6-dihydro-py

pyridazin-3-one ridazin-3-yl)-phenoxy]-piperidine-1
-carboxylic acid tert-butyl ester

6(4

\N—N
— e Wanlh
2-Methyl-6-[4-(piperidin-4-yloxy)-
phenyl}-2H-pyridazin-3-one
A solution of 6-(4-hydroxy-phenyl)-2-methyl-2H-pyridazin-3-one (1.0 mg, 4.6
mmol), triphenylphosphine (1.44 g, 5.5 mmol), 4-hydroxy-N-BOC-piperidine (1.1 mg, 5.5
mmol), in THF (40 mL) was added DEAD (0.96 g, 5.5 mmol) dropwise on an ice-batch.
The batch was removed and the reaction was stirred at rt 2-days. The reaction was
concentrated at reduced pressure and Et;0 (40 mL) was added and stirred 2 h and the solids
removed by filtration. The solution was concentrate and the product was purified by ISCO
silica gel chromatography (95:5. DCM: MeOH). The resulting 4-[4-(1-methyl-6-0x0-1,6-
dihydro-pyridazin-3-yl)-phenoxy]-piperidine-1-carboxylic acid t-butyl ester was dissolved
in dioxane (5 mL) and 4N HCl in dioxane (4 mL) as added and stirred 2 h. The solution was
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10pr opoxy) phenyl ] propan-2-one (6.3g, 93%yield): M
rrik 227 (M+ H). Step 2.
w®2d0d0 (B3l or opr opww) phenyl ] - 6- PCT/US2007/016699
met hyl - 2H pyri dazi n- 3- one
15544- ( 3- Chl or opr opoxy) pheny1] - 6- net hy1- 2H pyri dazi n- 3
-one was prepared fromthe product fromstep 1 using
the procedure described in Exanple 86 step 1. Step 3
WD 2008/ 013838PCT/ US2007/ 016699 ONO

concéntiatédlid N N, CO; @ddéd i) pR oM Teie hyluémfsrsohitioﬁi wak-addgd kelid sodium

ol Rt o hiolgh ES5R0s 2008 g s o

conc&h?dié/dl}ggé HE1 bt v @ ptdpared WNadithords OVIIHCT BgOssliitionas a
prepare

methanol sohutiom er%b%%ﬁowly Brdy €1 M3 mét A% Mt H).
5pyri dazi n-3-one and R-2-nethyl pyrrolidine
hydrochl ori de using the procedure described in Exanpl e
86 Step 4; Mp 115 C (dec), MS niz 329 (M+ H). Exanple
o0 6-Methyl-5-(4-(3-piperidin-1 -yl-pro
Exarﬁg oxy) - phenyl ] - 2H pyri dazi n- 3- one Thi s
npound was prepared using the procedure for exanple
88 using the product of step 2 and i peridi ne to glve

aochl oride salt M dec 123 cN) G,
o ) gl e -H N’<C>
Nt v -propoxy) phenyIJ-

met hyl - 2H- pyri dazi n- 3-one
2-Methyl-6-[4-(piperidin-4-yloxy)- 2-Methyl-6-[4-(piperidin-4-yloxy)-
phenyl]-2H-pyridazin-3-one phenyl]-2H-pyridazin-3-one
To a solution of example 73 (0.25 g, 0.9 mmol) and cyclobutanone in MeOH (10

mL) was added HOAc (0.5 mL) then solid sodium cyanoborohydride (560 mg, 62.8 mmol).
The reaction was stirred 4 h then concentrated. Na,COj; solution was added, and extracted
with EtOAc (2 x 50 mL), dried over MgSO,, filtered and concentrated. To the residue in
CHj;CN (3 mL) was added a 1N HCV/Et,O solution and concentrated. Example 74 was
recrystallized from CH3;CN-Et,0 to give 180 mg of a white solid. Mp 250-252 °C. MS m/z
340 (M + H).

Example 75.

Step 1.
0] OH O
O © O
| I

Hydroxy-(6-methoxy-1-oxo0-1,2,3,4-te
trahydro-naphthalen-2-yl)-acetic acid
A mixture of 6-methoxy-1-tetralone (20 g, 114 mmol) and glyoxylic acid
monohydrate (10.5g, 114 mmol) was heated at 120 °C in a melt for 5 min. After slight-
cooling, EtOAc (100 mL) was carefully added. The solid which precipitated was collected
to afford 8.5 g (30%) of hydroxyl-(6-methoxy-1-ox0-1,2,3,4-tetrahydro-naphthalen-2-yl)-
acetic acid; Mp 212-214 °C, MS m/z 251 (M + H).
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Thi s conmpound was prepared using the procedure for
exanple 88 to give the 20hydrochloride salt M 204-6
wE00bB1388% 342 (M H). WD 2008/ 013838PCT/ US2000¢ D US§599016699
Exanple 91 2-Methyl-5-{413-(03)-2-net hyTpyrr
ol i di n- 1-y0O- propoxy] - phenyO- 2Hpyr i dazi n- 3- one o'
5- Hydr oxy- 4- (4- met hoxy- phenyO- 5Hf ur an- 2- one A
sol uti on of 4-nethoxyphenyl ethanol (15.0 g, 98.2
mmol ) in 150 nL of nethylene chloride was stirred at 0
Step@.whi | e Dess-Martin periodinane (50 g, 1.2 eq.) was
added in small portions. The ice-bath was renoved and
the reaction was stirred at rt for 1 h. The 10reaction
m xture was then diluted with methyhene chloride (100
m), wasREd Qith 10% sodi um t hi os If- e, saturated

Na ater, saturated tion, and
dri ed over The proddct was w usi ng
silica gel ctiromato@raphy (100% hexanés t™© 20Bb Et OAC /

hexanes) to afford 5.3 g (34% of 4-nethoxyphenyl

acet al dehyde. A suspensi on 8iHyrowy-R-methndi 56 Hdiblydroe2 H-
(2.45 g, 26.6 nmmol ) and nor péoté[hiciiddlirdBantd ori de
(3.28 g, 26.35 mmmol ) in dioxane (25 nL) was stirred as

waiaedoltdor 3 th¥@soREEREm stdjel (Tomgenee wsmgr) laHd e edHhydrazine
4- et hoxypheny acet al dehéde (3.8 nmol

(03 FTTan Tehrenaen 19 S orhentor tasitivgy 1% b oo hasOPen] wis ragroved under

vacu%fh dhd thBQoBOWAS RituRSd FYA RN B4R Tgﬁﬂ'fi)aco“l%ieg aff@3hen suspended in
formed after addition of 20 nL water. The solid wa

methydgnecdiarifedanlmatetC wiBEr W wl efolMiselitionin PGN3H nt_mol) was

B

satugtedNINEE Iokytiqrh@ Aynl.) waneddedl TZIH[QEWWZS rea®vedender vacuum and
e FHRBATINED 1% porctpib pomlizsd i epntod NaBIC O sclyiqpgnd washed
withatenrdlHe solids were collected to afford 8-hydroxy-2-methyl-5,6-dihydro-2H-
benzo[h]cinnolin-3-one (175 mg, 27%) as a white solid; m p >300 °C MS m/z 229 (M +
H).

Step 3.

e

2-Methyl-8-[3-((R)-2-methyl-pyrroli '
din-1-yl)-propoxy]-5,6-dihydro-2H-benzo[h]
cinnolin-3-one .

To a slurry of the product from step 2 (166 mg, 0.7 mmol) 1-bromo-3-chloro-
propane (126 mg, 0.9 mmol) and K,CO3 (110 mg, 0.8 mmol) in acetonitrile (5 mL) was
stirred 18 h at 100 °C. The solvent was removed under vacuum and the solids were
partitioned between EtOAc (10 mL) and water (10 mL). The organics were washed with
EtOAc (2 x 10 mL), dried over MgSO4 and the solvent was removed under vacuum. Silica

gel chromatography with EtOAc/hexanes as eluent afforded 196 mg of the intermediate 3-
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5in 30 nL of ethanol was stirred as nethyl hydrazi ne
(0.78 nL, 1.5 eq) was added dropw se. The reaction was
whemsetsso reflux at 85 C for 2 h, then the sobvPUS2008616699

reduced at reduced pressure to give a solid, which was

col l ected and washed with cold EtOH to give 1.0 g

(46% of

5- (4- nmet hoxy- phenyl) - 2- net hy1- 21- 1- pyri dazi n- 3-one: M5

infz 217 (M+ H). 10Step 3. 0 OH . .
chlorgplgog:yiéﬂwr 088%6phenwhite 3ohi@! THE cRIOrPintdrimddizitaiwas slnred (196 mg, 0.6

mmopyig gﬁ%giﬁﬁﬁfe” A ided B Y-ty iyt titne atteate 22 ng, 0.9 mmot),

KI (20%h %,CBSY nRR&) Yrd K%cnﬁg@ysln@lzn%h@?zi ThSreaBEoNivh stBBEB18 h at
usi t he pfocedure described in I5Exanpl e 86 Step 2;
100 9% apd thegsolyenk/®yap mrgovgylgn‘(dm yaqyum. st l@epsqil_ds (vere partitioned between
1 = Qr = ' .
CH@12 ﬁ{/ cf é.bgagg W90 ﬁgy% alﬁe}l%%é’t&lra?emas washed with CH,Cl, (3 x 10 mL).
The Q08tided Srg@hicdayerpmeposydd preeia$ Oz andeoneentated ppdérgaghum.

s SR IT ESMs P et g B o n -
The HECDsaltoaSprephed drgm Gp@HeandsiMd Chie Fiz© tedive d 30aesg (323€)dof

examgls 35 65h T8 S8BETBLIB00 o roads e+ 157 (M 1)

2- Met hy1l-5-(413- ((R) - 2-net hyl - pyrr

ol idin-1-y1)-propoxy]-phenyl}-2H npy ridazin-3-one .

5TRRS flloviae Feemples Wﬁéep%rﬁg%teégs A S s eods dqseribed for
exm{ﬁlgﬁ5514- ( 3- chl or opr opoxy) --

pheny11-2-nmethyl -2H pyridazin- 3- gne and
RExampley |l pyrrol i di S&8ueeney t he prodedVHBCEIscl i HMP myz
Exanpl e 86 Step Mp 222-3 C, M5 nljz 328 (M + H).
Exanple 92 ON Met hyl - 514- ( 3- pi pgridin-1-ylFpro

o]

N
S

76 140-142 | 416 (M +H)

o/\/\D

8-[3-((R)-2-Methyl-pyrrolidin-1-yl)
-propoxyl-2-phenyl-5,6-dihydro-2H-
benzolh]cinnolin-3-one

(o) N.
IEPBCL
77 o~ 206-208 438 M + H)

@
2-Benzyl-8-(3-piperidin-1-yl-propox

y)-5,6-dihydro-2H-benzo[h]cinnolin-
3-one

(o] N‘N

a

78 O/V\,O 250-252 354 (MM + H)

2-Isopropyl-8-(3-piperidin-1-yl-pro
poxy)-5,6-dihydro-2H-benzo[h]cinno
in-3-one .
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| Opoxy) - phenyl] - 2H pyri dazi n- 3- one Thi s bonmpound
was prepared as the hydrochl oride salt using 54443-

w@ osnggssopoxy) - phenyl | - 2- met hy1- 2H pyri dazi n- BeDUS208M616699
pi peridine using the procedure described in Exanple 91
Step 5; Mp 253-4 C; MS mz 328 (M+ H). 15 Exanple 93
0 5-14-(3-Azepan-1-yl-propoxy)-phenyl
1- 2-met hyl - 2H pyri dazi n- 3-one WO
2008/ 013838PCT/ US2007/ 016699 Thi s conmpound was

Exampdp?? ed as the hydrochloride salt using 51443-
chl or opr opoxyypheny1] - 2- met hy1- 2H pyri dazi n- 3- one and
azepine using the progedure described in Exanple 91
Step 5; M 247-8 C, 342 (M + H). 5Exanple 94
5-{4-13-((R) - 2- Met hy | -pyrrolidin-1-yl)-
pr opoxyl pheny1} - 2- py -2 y1 21 1 pyri dazi n- 3- one

Step 1. 0C 244-(3- phenyTethanoI 10
A m xture of 2-(4- hydroxyp ny (13.82 g, 100.0
ml ) and potassi um carbonate (34 250. O mmol) in
125.0 nL of acet,o S irre bro
chl or opr opane (éﬁﬂgﬁﬂalégé ;ég%; - GL) d dropMAse
The reaction maé“gfkypéﬁoﬁ? PéﬁT and then
filtered througlP®elite, washed with acetone and
concentrated. The 15resi due was dissolved in EtOAc
-(25tmiA seldtion oh doumylH-methery drmzoigeacis (1-Qgcp- 10 mmol) and
metlﬁqmyﬂﬁtzﬁfé 08l o) 15 'e&? in @lf}ﬁﬁ&l (‘i‘glﬁﬁlfbgw%\(’ﬁfrrelaaa% %Cttjﬁte 1.5 days.

sol dtion mas concentra ive 21
The golvext vgas igmovadk and t;he(syvlld wap cofipetpd and washed with cold EtOH to give 7-

e T

nmsitdp 2-3. 2{63}Cihlomf-pmp@m’rébmtmm%&-putbaha'm— bone mad peepared from

7-mh8 o BRI PRIl B Rt YR g 225

3, amld$tepidon funnel. The reaction mas stirred at it

The hydrochloride salt of example 79 (2-methyl-7-(3-(R)-2-methyl-pyrrolidin-1-yl)-
propoxy)-2H-phthalazin-1-one) was prepared using the procedure as described in Example
22 Step 5: Mp 252-3 °C; MS m/z 302 (M + H).

The following examples were prepared as HCl salts using methods of example 79.

Example Structure Mp (°C) MS m/z

N_o
‘&
79 o’\/\rD 252253 | 302 (M +H)

2-Methyl-7-[3-((R)-2-methyl-pyrroli
din-1-yl}-propoxy}-2H-phthalazin-1-
one

|
N._.O

'\Lé\
80 o/\/\,o 251252 | 302 (M +H)

2-Methyl-7-(3-piperidin-1-yl-propox
y¥)-2H-phthalazin-1-one
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WO 2008/ 013838PCT/ US2007/ 016699 for 1 h, diluted wth

et her (400 nL) and poured into 200 nmr, of 1.3 M NaCH
weoloshizses The et her | ayer was separated and weshesk007/016699

with 1.3 M NaOH solution (100 nL), water until pH 7,

and dried over Na2SO4. The product was purified using

silica get flash chromatography with 20% Et20 in

hexane to give 6.75 g (79.3% of [4-(3-chloro-

5pr opoxy) phenyl ] acet ai dehyde: Ms mlz 213 (M H). Step
Exadple 831.4- ( 3- Chl or o- pr opoxy) - pheny1] - 5-

hydr oxy- 5H-fur an- 2-one 10A suspension of glyoxalic

acid hydrate (3\04 g, 33 1 mmol) and m)rphol i ne

(0 .

hydr ochl ori de (M 1 oxane (48 i)
d To the

was stirred &54.5
honogeneous sol ution

[ 4- (3- chl or®pr@mxppahppipelidcatytkgemedg- (6. 70 g, 31.5

mmol ) was thewethsRiedyrgagn8iseesol uti on was stirred at

reflux for 24 h. The solvent was evaporated and 50 niL

of water was added. The solid was coll ected and washed

wi fThisgempound ves girgpargl @sigg {128%ne MBhod as @& EIM74 usihg example

73 off pygfBedhpns i A1:oR TN L3 BIGRER Y BOFRIRASD splg sodiom

cyarpbomhydrldier o'ﬁlnsteapndh €v8s ﬁhlge;d 28 tBemeadicgntadield. Na,COj3 solution was

- hydr azi napyr.i di /A 3.0 .mmol) in 8Q nL of
sdac, BB EIORe (25 St Gt eobnasOumisPisg pd pncentrated.
Exampk ssv\amrea;tyﬁdulmd frdie owsmh 'Ni@ezh Ay l\l/gg Ellﬁhlﬁdsolﬁfﬁt l'M;i $%2132 °C.
chromat ogr aphy wit 0 i n methyl ene
MS 52{3#%@ hI'F he product was crystallized from EtOH and
ether to give 255.88 g (58% of
Exarfde §6- chl or opr opoxy) - phenyl) - 5- hydr oxy- 5H f ur an- 2- one
: M 219-220 C; MSmz 391 (MH. W
2008/ 013838PCT/ US20@y/ 016699 Step 5. 0 O
5-{4434(R) - 2- Met hy| 2yrrolidin-1-
yO0- pr opoxy3- phenyl }- 2 pyri di n-2-y1 -2H pyri dazi n- 3-one
SA m xture of the P romstep;{l, .
R- 2- net hyl - pyrrol i di'ne bepk Wi@c acid
2,6-Dimethyl-5-{4-[3-((R)-2-methyl-

pyrrolidin-1-yl)-propoxy]-phenyl}-2
H-pyridazin-3-one

Step 1.

~

0]

5-(4-Methoxy-phenyl)-2,6-dimethyl-2
H-pyridazin-3-one

A mixture of 1-(4-methoxyphenyl)propan-2-one (16.4 g, 100 mmol) and glyoxalic
acid hydrate (9.20g, 100 mmol) were heated to 135 °C overnight, then the water was
distilled off at 120 °C for 2 h. The residue was taken up in 40 mL of ethanol with stirring
as methylhydrazine (10.5 mL, 200 mmol) was added dropwise. The reaction was heated to
85 °C overnight. "The solvent was evaporated and the residue was dissolved in 200 mL of

methylene chloride and washed with 5% NaHCO; solution (2 x 20 mL), saturated NaCl
-108 -



10

15

20

salt (12.0 g, 51.0 nmol), potassium carbonate (8.2 g,
59.0 mmol) and sodiumiodide (50 ng, 0.334 mol) in
w(d 28013888 of acetonimle was heated to 80C f orp@HU2007/016699
The reaction mxture was then filtered, washed with
met hyl ene chloride (2 x 20 nL) and concentrated. The
resi due was di ssolved in 100 nL of nethyl ene chloride
and washed with saturated 10NaHCO3, saturated NaCl
solution, dried over Na2SO4 and. concentrated. The
solutiesj there duied openN4:50d ahy coftentrgtedd Ticeedilld was padified by silica gel

chr.onmat i,t.h 9 OH. i Cl2 wiith 0.5% of
chre PP R CRP Mo AR GHES ehtecs- G Gtiee oty Lefietimt 22t
pyridaziMS0dhea@d gddiSdn AR i +af). 1IN HC1 in Et OH and
St c%ncent rated to dryness. Crystallization using MeOH

®Parid CH3CN afforded the NC!' salt (5.45 g, 75% M

219-220 C, MS adz 391 (M + H). 15 Exanple 95 ONQ

514- ( 3- Pi peri di n-1-yl -pr opoxy) - phe

nyij - 2-pyridin-2-yI>gt-%- pyri dazi n-3- one 20Thi s

conpound was prepareg uding _t he procedure for exanple

94 to give the 11Cl saft; 66-8 C; M5 nz 391 (M +

WD 2008/ 013838PCT/ US2007/ H 0Q

514- (3- Azepan- 1-yl - pr op_oxy)_—phe(%yl _
]-2-pyridin-2-yl- QEJ?t‘MJd'rd;@%hé\?]yﬁiz%lgimet yi-2 Thi's
conpound was prepa-pgtiddgihidcbnkne procedure for exanpl e

94 A solgtivieof the préducbsohi step/p (23Q, 24 GambB iINCH,ERXEOM) was
. I 7 - hyl - 544- ( 3- pi peridin-1-yl-pro

coolﬁ ;& A grﬁfgﬂ% I3 r éf& was @f edg@r@pwls_e. The icé-bath was removed
and the reaction was stirred at rt for 1 h, after which the reaction mixture was poured into 50
mL of ice cold saturated NH4Cl solution with stirring. The resulting solid was filtered, and
washed with water (3 x 15 mL) then Et,O (2 x 15 mL) to give the product of step 2 (0.66 g,
22%): MS m/z 217 (M + H).
Step 3.

5-[4-(3-Chloro-propoxy)-phenyl]-2,6
-dimethyl-2H-pyridazin-3-one

A solution of the product from step 2 (710 mg, 3.29 mmol), K,CO; (1.36 g, 3.0 eq.)
and 3-bromo-1-chloropropane (0.39 mL, 1.2 eq.) in CH;COCHj; (30 mL) was heated to 80
°C overnight. The mixture was then filtered, washed with acetone and concentrated to
dryness to afford the product of step 3 (950 mg, 98%): MS m/z 293 (M + H).
Step 4.
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54443- Chl or o- pr opoxy) - pheny11- 2H10pyri dazi n- 3- one

A solution of the product fromexanple 94 step 3 (2.0
w@20080#8838mol ) and hydrazine hydrate (0.59 g, ACHUSN)/016699

in 20 nL of EtOH was stirred at 85 C for 2 h. The

sol vent was reduced and the solid was coll ected and

washed with cold EtOH to give 1.2 g (61% of 5-

15[ 4- (3- chl or opr opoxy) phenyl) - 2H pyri dazi n- 3-one: M

197-9 C Msmz 265 (M+ H). Step 2. Thi s

conmpound was prepare@ fromthe product of step 1 (5.8

g, 17.0 mmol) and~2Qpiperidi ne using the procedure for

exanpl e 88. The hydfochl oride salt of the product was

prepared; M 249-250%e~MB~xn/z 314 (M &

2008/ 013838PCT/ US20071/ 016699
2- (6- Met hyl - pyridin-2-y1)- (@’iﬁ\(/Q 2Nmet hyl
-pyrrolidin-1-y1)-propoxy] - phenyl) 2 yri dazi n- 3- one

0 O 5-(4-1vlethoxy-phen r|d zin-3 -one A
suspensi c()n of ¥me6th% 5-{4- [3 2 met yl—

5- hydr oxy- 4- (4- rretﬁ"ro"dm”l)— °p8’ﬁﬂf’ﬂ W2- one (2.00 g,
9.7 10 nmml) in 15 of ethanol was stirred as

hysifxﬁédt{ﬁ% ATXH’J AloBuébAG 3 &8And). 6485 g)dﬁ%og (3.5 o 795 mg), 50

dropw'se. The teaction was stirred at C overni
mg of iNRIt ansR t2methyl pperalidirgshydsehdenide R eq ol THmghin acetomtrlle (10

mL)“@; (%%Qtteg ‘i?% §§ gc\?n@f% 8%9 pheny%?étg)ﬂ-%%ﬂhglg g&hx\ég JvaZhte\v/gth CH,CL (2

X ZOmLa afd Gomamratd)i The Segueowas dissolved in 30 mL of CH,Cl; and washed with

satuﬁateélz&\r{]a.l\@é s\éﬂ'ﬁé]tegﬂ%% f fu%gn he\g WRIXNaz%Ofn d[then co?cetn];]rated The

res@%@*@hmpﬁmﬁled rhslyspqunrém(elTB@ (@%Me@ﬂ-ﬁ‘@ﬂﬂ’ CHpPSmL 2)

di t b
amingBrapage) ity e ks She, PIbAEOvaS Tio e gt My, and
was Wiiddd z\Bnﬁpbf BNTHQ@L in HiOM. 2T 9Feerfs Weid wapyiatedi 4 th@product

added Rynse After,
crystallized fro eOH:Et;0 to give example 86 as the HCl salt (231 mg, 41%): Mp 176-8

°C; MS m/z 342 (M + H).

Example 87

2,6-Dimethyl-5-[4-(3-piperidin-1-y]
-propoxy)-phenyl]-2H-pyridazin-3-one

This compounds was prepared using the procedure for example 86 using the product
of step 3 and piperidine to give the hydrochloride salt; Mp 210-211 °C; MS m/z 342 (M +
H). '

-110 -



stirred at 120 C overnight, the m xture was filtered
through celite, washed with 50 nL of WO
wQ 080 BRIB3IBPCT/ US2007/ 016699 CH2C12, 15% of Ne&HS2007/016699
solution (3 x 15 nlL), water, saturated NaCl sol ution,
and dried over Na2804. The residue was purified by
| SCO graduat e chronmat ography (5% MeOH | n CH2C12) to
g| ve
p&: nmet hoxyphenyl) - 2- ( 6- net hyl pyr| di n-2-yl)-2H pyrida
Exazn 8 one (0.30 g, 15%: M 167-8 C; M5 mlz 294 (M +
. 5 Step 3. OH
5 (4- Hydr oxy- pheny1) 92- ( 6- net hyl - pyri di n2-y1) - 2H-pyri d
azi n- 3-one H—~N Thi s conmpound was prepared
usi ng the procedurg descrihed for Exanple 91 step 3;
10 Ms mz = 280 (NI p4ExarrpI(-r98vvas
prepared fromthe produc SFT% procedur es
descri bed in Exanple 91 Step 4 and St

R LT T %.iémiy. i %3::3.;3559' e s

thyl pyrrolidin-1-ryh}king-epoxykphenyl 2prr| dazi n- 3- one
StepHxanpl e 99 was pr epar ed as the hydrochl oride salt

usi ng procedures d ibed for 20 Exanple 98; M
98-100 C; Ms mz 40 (M . Exanple 100 WO
2008/ 013838PCT/ US200%/ 01 ot~

Cl
et hyl-544-[3-((R)-2-nethyl -pyrrolidin-1-yl

) - propoxyl - phenyl} I di n-2-y1-2H pyri dazi n-3-one
Exanpl e 100 was p $'$" '°5?sprP Wﬁ?ﬂﬁ%f’ori de salt

us' lxgtr ocefdl\ﬂu ﬁycf_& Cr Lped I ogfbgé? %Dmmol) ang/p ot:allsss?unzgarbonate

(4.14g, 3.0 eq.) in 50 mL of acetone was stlrred under N as 1-bromo-3-chloro-propane was
added dropwise. The reaction was heated to 80 °C overnight. The mixture was then filtered

through celite, washed with acetone ard concentrated to afford 1-[4-(3-chloro-

10 propoxy)phenyl]propan-2-one (6.3g, 93% yield): MS m/z 227 (M + H).

Step 2.

5-[4~(3~Chloropropoxy)phenyl]-6-
methyl-2H-pyridazin-3-one
15 5-[4-(3-Chloropropoxy)phenyl]-6-methyl-2H-pyridazin-3-one was prepared from

the product from step 1 using the procedure described in Example 86 stepl.

Step 3.
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6- Met hyl1- 2- (3-net hyl -pyridi n-2-y1l)-
5-0-13-((R) - 2-net hyl -pyrrolidin-1-

wo dgospraspoxyl - phenyl } - 2H pyri dazi n-3 -one PCT/US2007/016699
Exanpl e 101 was prepared as the hydrochl oride salt
usi ng procedures described for 10Exanple 98; M 106C
(dec.); Ms nk 419(M + H). Exanple 102 Step 1. 15
444- ( 2- Oxo- propyl ) - phenoxyl pi peri di ne-1-carboxylic
acid tert-butyl e ster A solution of
tri phenyl phosphi ne §18.5 g, 70.6 mvl) and 40% DEAD i n
t ol uene (3R 70.6 mmol) in 125.0 "ILL of
t et rahydr of ur an mﬁs cBoled to 0 oC under N2 as a
20sol ution of 1-( henyl)-propan 2-one (6.54
g, 43.6 mvol) and 4Jhydr WO~
2008/ 013838PCT/ US2007/ 016699 ﬁ?per|d|n -1- ar boxylic
acid tert-butyl ester (103 g, 53.2 mol n125.0 m .
of tetrahydr ofursa,mey\%s s2gd d((ﬂr)cipme%ﬁylvdﬁ addi tion

funnel . After stbiigihetlydtproboMesidryntaH ,Jye sol vent was
evapor at ed. Theridegindgt®neas stirred |n hexane/ Et OAc,

the solid forned was filtered. The hexane/ Et OAC
SObLNIEBi1- OhERLE RUL{ (] 2(-1- 3-
y -Bo®-L z PyREIkiRUL %lg &fﬁ)c@% l} 2 1 yndazm 3

raduat e, 5chr omat ogr ap (hexane-
one){ d@c@;&)r)@@@a V@@(pr?ﬁaég%, )ph%[ﬂ;{(%rphloropropoxy)phenyl] 6-methyl 2H-

| -
S P Ak D bbb gk Bk sribed n
Example 86 5tre thiylp BlSoXoldech MS yz 829 gyl + H).
ri dazi n-4-yl)-phenoxyl - pi peri di ne-1 -carboxylic acid
utyl ester A m xture of
Exa'ﬁl‘-ﬁfi”%g 0xo0- propyl) - phenoxy] - pi peri di ne- 1- car boxylic
acid tert-butyl 5 gster (7.01 g, 21.03 mmol) and
glyoxalic acid hydrfite (1.9 g, 21 nmol) was heated to
100 C for 5 h. AhY regulting dark thick oil was
stirred in 30 nL BB hydrazine hydrate (2.1 g,
"~ 42 mol ) was added. |Aft ¢ irred at 90 C for 5 hr,
the reacti on was cool ed canththe Ol vwent was
evaporated. The crude product was puridied by flash
chr omat ogr aphy (10% MeOH in CH2C12), followed by
trituration wth @Methyl-6d4dB \mpe!rlqlm- B-pmet hy1- 6- oxo-
10 101, 6- di hydr o- pyrﬁ°6f§)zP'P1e'W'] H-PYH&IX VT2 peri di ne- 1- ca
rboxylie aC|d tert-but ester (3.25 g, 46%: M 184-6
T CRIMPOYRE mmep awp}gethg(ppquure or example 88 using the product

of step 2 and piperidine to give the hydrochloride salt Mp dec 123 (dec.) °C; MS m/z 328
M + H).
15 Example 90

5-[4-(3-Azepan- 1-yl propoxy)-phenyl]-6-
methyl-2H-pyridazin-3-one

This compound was prepared using the procedure for example 88 to give the
20 hydrochloride salt Mp 204-6 °C; MS m/z 342 (M + H).
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6- Met hyl - 5[ 4- (pi peri di n-4-yl oxy)-p
henyl] - 2H pyri dazi n- 3-one; hydrochl oride 15 A
waeodoshizses of the product fromstep 2 PCT/US2007/016699
(444- (3-met hyl- 6- oxo- 1, 6-di hydro- pyri dazi n4-y1) - phenox
yl - pi peridine-l-carboxylic acid tert-butyl ester) (7.6
g, 20 mmol) in 30 nL of dioxane and 3.0 nL of water
was cooled to 0C as 24 nL of 4M HC1l in di oxane was
added dropw se. After stirring at 50 C for 1 h, the
sol vent was evaporated. The white solid was
Exag(ple Prurated with ether to give
6- met hy1l- 514- (pi peri dfn4-yl oxy) - phenyl ] - 2H pyri dazi n- 3
-one . HCL (6.2 g,-92%%, M 225-7 C; Ms nz 286 (NI +
H. WD 2008/ 013838sz|'/| S2Q07/ 016699 Exanpl e 103
514- (1- Cycl obut yl - pi péri g 4-ylox
y) - phenyl ] - 6- net hy1- 2H pyRi-dagin~3-~ptie A sol ution of
exanple 102 (5.4 g, 18.9 nmol), sodi
cyanobor ohydride (2.4 {383 5mol ) and cycl obut anone
(&)

(6.6 g, 95 mol) iﬁﬁ“ﬁ@ﬁﬁ?’ﬁﬁ GPoogny e, 0 nl of Me01-1

and 5.0 nL of acet pgidai-Zonsas stirred at 60 C for 1 h.

The reaction was cooled to rt, quenched with ice-water

nd the sol vent evaporated. The residue was dil uted
S""‘P\‘j\&'th 100 nL of 01120(352, washed wi th saturated NaHCO3

solution (3 x 30 nmL) \water (2 x 20 nL), NaCl sol ution

(30 nm.) and dried ovgr Na2SO4. The crude product was

purified by Conbiflas mat ogr aphy (CH2Cl12 to 10%

MeOH in CH2C12 with W0 5% rhNH2) to give the free

base of the product. The produét was then dissolved in

MeOH and filtered. 0 was added and

the sol ution evapoﬁ,ﬂ%&ﬁ%ﬁﬁ@&%@ﬂﬁ%de salt was

cr wsécllibz 604-hie@ioxypRthia Rethakb2Q 51005, PVEMEIR E50488 of methylene

1ICL (6.03 g, 90%: M 296-7 C M5 In/z 340 (M+ H. 15 .
chloggamgp Stirrpd atc) "é%wi':_lle@ess—l\/lartln periodinane (50 g, 1.2 eq.) was added in
sma BBAicMa.t MR YeePBRR YWak 18n8RId W d tBERQ)tibh 928 shierda 908 for 1 h. The

205- (4- met hoxyphenyl) - 6- et hyl - 2H-pyri dazi n- 3- one was
reactipr pHxREE Webthen dilytedyeithmethyienermplgrisedd 88 nil.Jowashkadgwith 10%

iR h e AGhH, %f'm% 106 Awag&t &ﬁ%&é&%ﬁé@% ' i
50 1pr ocgﬁur eeghgscirn‘?ge I n :‘Exan'p? 8 86 Step 1; 2 é‘ftbogésand dried
overNa:§QsnThe 2eBluchvag pyrified using silica gel chromatography (100% hexanes to
20% EtOAC / hexanes) to afford 5.3 g (34%) of 4-methoxyphenyl acetaldehyde.

A suspension of glyoxalic acid hydrate (2.45 g, 26.6 mmol) and morpholine

hydrochloride (3.28 g, 26.35 mmol) in dioxane (25 mL) was stirred as water (2 mL) was
added. The homogeneous solution and 4-methoxyphenyl acetaldehyde (3.8 g, 25.3 mmol)
was then added and the solution was stirred at reflux for 24 h. The solvent was evaporated
and a solid was formed after addition of 20 mL of water. The solid was collected and
washed with water to give 5.1 g (98%) of the product: MS m/z 189 (M-17 + H).
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WO 2008/ 013838PCT/ US2007/ 016699 Step 2.
5- (4- Met hoxy- phenyl) - 6- net hyl - 2- pyr
wo gioo8yd - 2H pyri dazi n- 3- one PCT/US2007/016699
5- (4- Met hoxy- phenyl ) - 6- net hyl - 2- pyri di n-2-y1- 2H pyri da
zi n-3-one was prepared 5from
5- (4- net hoxyyhenyl) - 6- net hyl - 2H pyri dazi n- 3- one and
2-bronopyridine in the presence of copper iodide using
the procedure described in Exanple 98 Step 2; M 156-7
StepG@. MS mz 294 (M+ H). Step 3. H
5- (4- Hydr oxy- phenyl ) - 6-
10i di n-2-yl - ZFprrldaé
5- (4- Hydr oxy- pheny1l)
zi n- 3-one was prepareH
5- (4- Met hoxy- phenyl ) - 6- net -pyridin-2-yl-2H pyrida
zin-3-one and Ms in CH2C12 Usirfg the procedure
described in Exanpi.g I@éthé“fig% ,?Ah)_i\_/p,eg, yortC, M5 mz 280
(M 15+ H). Step 4.pyridebth-§ y1-6- 0xo0-1-pyridin-2-yl
- 116-di hydr o- pyri dazi n-4-y1) - phenox
Yi Apb&séhs%%f $HGRIRPHL-meffkIphdlys Y- £55EE2.688, 10 mmol)

m xture
in 3(5n(140$srhm;vwséﬁw§ aﬁmﬁwﬂﬂm@wm ’éB mI2-1yfle was-agded dropwise.
)
o YR Eer P10 Py e BT or 2y Ml e sotyont sl educed
PreSQLHES t(g give soiid] Whizhdvasewsilacted and vasiic With cgld Et®HmDdiye 1.0 g

oo e netER S s B P by i roneriS w2t @ + 1D

m xture was cooled to rt, filtered through celite, and
Stepconcentrated. The crude product was diluted with 100
mL of CH2Cl2, washed wbth 2N NaCO3, water, NaCl
solution, then dried r Na2SO4, and concentrat ed.
The product was purlf?'l ed| by flash chronatography (5%
MeOH i n cH2d 2) and with Et 0Ac and hexane
to give
5414- ( 3-nmet hyl- 6- oxo- 1- pyri di n-QHy1- 1, 6- di hydr opyri daz

5414- (3 et hy1- 6- 0xo- 1 pyr BTGy 1. 1, 6- i hydro
Lort-butyl eater e geS e R W\ .

5-(4-Hydroxyphenyl)-2-methyl-2H-pyridazin-3-one was prepared from 5-(4-

mgt hy1- 2- pyri di n-2-y1-2H pyri da

methoxy-phenyl)-2-methyl-2H-pyridazin-3-one with BBr; using the procedure described in
Example 86 Step 2; Mp 296-8 °C; MS m/z 203 (M + H).

Step 4.

5-[4-(3-Chloro-propoxy)- phenyl]-2-
ethyl-2H-pyridazin-3-one

5-[4-(3-Chloro-propoxy)-phenyl}-2-methyl-2H-pyridazin-3-one was prepared from
5-(4-hydroxy-phenyl)-2-methyl-2H-pyridazin-3-one with 1-bromo-3-chloro-propane using
the procedure described in Example 86 Step 3; Mp 90-91 °C; MS m/z 279 (M + H).
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Exanpl e 104 5+4-(1-Cycl obuty)-pi peridin-4-yl ox
y) - phenyll- 6- et hyl- 2- pyridin-2-1, 1-
w@bbopyrissmzi n- 3-one 10Thi s conpound was pr eparpBdI/usiongo16699
the product fromstep 4 and the procedures descri bed
in Exanple 103 Step 3 and Step 4; HCL salt np 285-6 C
MZ inlz 417 (M+ H). Exanple 105 Step 1. OH
444- ( 2- Hydr oxy- et hyl yphenoxy] - pi peri di ne-1-carboxylic
acid tert-butyl 15ester A m xture of
Step?5.( 4- hydr oxyphenyl ) et hanol (4.15 g, 30 mmol ), 4-
nmet hanesul f onyl oxy- pi‘peri di ne-| -carboxylic acid
t-butyl ester (10.51®, 37.6 ranol) and cesium
carbonate (19.6 g, 60 pl ) in 100 nL of DMF was
20The reaction m xture was
wgh celite and
guct sdiluted with 100
mL of CH2C12, washed with ZN 1&2C08, '@r, NaCl
solution, dried over Na2SO4, and conc rated. The

product was purifi_ t'ﬁ’ J_[%_s({h)&%gtﬂﬁgpggraphy (60%
-Hyl

Et OAc in hexanes)g, / ) kP
444- ( 2- hydr oxXy- et AyhrBRNORI o T APy

pi peridine-|-carboxylic ester (8.2 g, 59%: M5 rn/z

5 gg &%@%@%@%@?ﬁ)%&%ﬁ&?@&hloride salt from 5-[4-(3-chloropropoxy)-

phenyd |2 {(rRethxle2 @ plyyildpziptie omx 3ndoR {2emie thyl pyerdl idimer lsdixgy the procedure

acid.tert - but est e oA SOl Ut f

descﬁl}ig &-Eﬁ%P llé %e%tﬁg’/ ﬁ) M’S’n?e?r?é;( yﬁ:’gl‘d%erfll}éo% %%2@% y c%}‘ boxyli e
acid tert-butyl ester (8.10 g, 25.2 nmol) in 90 nL of

Exa@hfl€92 was cool ed to OC as Dess-Martin periodi nane
(11.2 g, 26.5 rnnol) avas added in portions. After
stirred at rt overnight, the 5 reaction was dil uted
with 100 nL of CH2CI2, Jand washed with saturated
NaHCO3 (5 x 100 ni)N~warers~and dried over Na2SO4.

Fl ash chr omat ography wit 26 E£L 20 j n hexane gave 2. 83

g (35% of
444- ( 2- oxo- et hyl ) - phenoxykpi peri di ne- rboxylic acid
tert-butyl ester: MS.mz 220 (M Boc+H). Step 3.
414- ( 2- Hydr oxy- 5- oxxemeth-5eta-1o3-plip eridiru i -oprd
10 -y1) - phenoxyl - pi perrogpeenyllehirtyosaain-a-oaeld 10t ert - but yl
ester
41 XhiLecmyptund vasxoephrsd ak thy duydrochloride 3al Lpingtefaogsy] - pi
chloBq?p&é;icix&j—b#?rﬁﬂj—g9mxgtlhlylc-2ﬁ%y%dta%¥1£§-brlilet: Xr|1d gi%tegcrlin\g%ging the procedure
descfihdd (PExatpleton)Step BIeIpREBl4 AC;dSirlizB281ve aHpp Xyl i C
acid tert-butyl ester and glyoxalic acid hydrate using
rocedure described in Exanple 94 Step 3; 15 M5 m z
Exag'rge? Boc+H). Step 4.
4-14- (6- Oxo- 1, 6-di hygro-pyri dazi n-4
-yl)-phenoxy]-pipemi Ne-1-carboxyl ic acid tert-butyl

ester Na
0

5-[4-(3-Azepan-1-yl-propoxy)-phenyl
1-2-methyl-2H-pyridazin-3-one

15
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20A sol ution of the product fromstep 3 (1.0 g, 2.7

mmol ) and hydrazi ne hydrate (0.27g, 5.3 nmmol) in 12 nL
w@Roobeisssvas stirred at 80C overnight. After bBETUS2007/016699

cooled to WD 2008/ 013838PCT/ US2007/ 016699 rt, the

sol vent was reduced and the solid was filtered and

washed with cold EtOH to give 0.63 g (57% of

444- ( 6- oxo- 1, 6-di hydr o- pyri dazi n-4-y1) - phenoxy] pi peri d

i ne-1-carboxylic acid tert-butyl ester: M 222-3 C, M

m I8y QOI()M)Hnd-‘DIaS BEpanphe t}ﬂa(]fydrochlonde salt using 5- [4 (3-

4- | i di n-4- ridazin
chlo b R AT D R Bl P 2Py Pt Pin B procedure
desc&»ﬁ&ﬂ‘ﬁﬂ: Exifdle MpStep sWbIpE£7-872; M9 th/AB42 @AEXENP! e 106

514-0 - Cycl obutyl - pi peri di n- Ltrybx

henyl1-214- pyri dazi n- 3-one Thi s conmpound was

Exaﬁ‘ﬁﬁgged as the HCl salt using the procedure for

exanpl e 103; M 296- 8 C. Msmz 326 (M+ H. 15

Exanpl e 107 5-[ 1- Cygl obut yl - pi peri di n-4-yl ox

y) - pheny11- 6- e /ﬁyl phen- 3-y1

-2H pyri dazi n- 3-'eng 2QTh|| compound was prepared as

the HCL salt using the e for exanpl e 104; M

277-9 C, M nmz 422 (M +

2008/ 013838PCT/ USZOO?/ 016699 Exa(r)rpl e 10@

6- Met hyl - 5- (4] 3- (

olidin-1-y1)-pr opg(qgi)ﬁ?%g@ '" 1'y')"

ophen- 3-y1- 2H pyrgy |s conpound was

prepared as the HC salt using the procedure for
Stepekanpl e 98; M 212-3 C, MS miz 410 (NI + H). Exanple

109 O\/\©\
0 "¢

2-[4-(3-Chloro-propoxy)-phenyi}-ethanol

A mixture of 2-(4-hydroxyphenyl)ethanol (13.82 g, 100.0 mmol) and potassium
carbonate (34.0 g, 250.0 mmol) in 125.0 mL of acetone was stirred as 1-bromo-3-
chloropropane (24.0 g, 150.0 mmol) was added dropwise. The reaction was stirred at 60 °C
overnight, and then filtered through celite, washed with acetone and concentrated. The
residue was dissolved in EtOAc (250 mL) and washed with 2N Na,COs, water, and
saturated NaCl solution. After drying over Na; SO, the solution was concentrated to give 21
g (98 %): Mp 49-50 °C; MS m/z 197 (M — H).

HY\©\
o)
o7 "¢l

[4-(3-Chioro-| propoxy) phenyl]-aceta
ldehyde

Step 2.

A solution of Dess-Martin periodinane (20.4 g, 48.0 mmol) in 200 mL of methylene
chloride was stirred as 2-[4-(3-chloropropoxy)ethanol (8.59 g, 40.0 mmol) in 60.0 mL of

methylene chloride was added dropwise via addition funnel. The reaction was stirred at rt
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5-{4-13-(p)-2- Methyl-pyrrolidin-1-
y1) - propoxyl - phenyl1} - 2-pyridi n-2-y1
WO 2idspyassgiazi n- 3- one 10Exanpl e 109 was prepar eRCT/ES097/016699
the sane procedure as Exanpl e 94 except using S-
2-nmet hyl pyrrolidine HC1; M 218-220 C; M5 na/z 391 (M
+ H). Exanple 110. Step |I. 15
444 (3 Met hy1- 6- oxo-1, 4,5, 6-tetrah

yridazi n-4- ?henoxy] pi per idine-1-carboxylic
for lalbldéll FEéirWLtb gther (Aé%)( and poureg\ingo 200 indn 0651 .3tMaNaOH solution. The

chof 561 5 5 98 R 3 31 R B
7, aq(,!] drwdtqﬂeuéiﬁpgso‘g Therpioddetopas mwifiedfusing Slicangal flash el@®niGtography

eztotw t was added drop
with htz%?leq% Qﬁﬁ%{?&% é§g§ @gﬁ?ﬁe{ﬂy&g %rﬁ was quenched
Promxy)lphen)rl[laldmlc(elhyme MSm/zAi1B@ved H)L th 20 nml . of EtOAc
WO 2008/ 013838PCT/ US2007/ 016699 and the | ayers
eparated. The EtO0Ac | ayer was washed wi th 5% NaHCG3,
Cl solution, then drigd over Na2SO4 and
concentrated. TO th@-rude solid in 10 nL of EtOH was
added hydrazi ne byda Q.22 g, 0.45 mmol) and the
reaction then stirred a Cfor 2 h. The m xture was
cooled to rt, the solve i m&du'&gﬁandthe solid
was filtered and washed SV\/itE)coId OH to give 0.65 ¢
(56% of 4-[4- :
444- ( 3- met hyl- 6- @maﬁiﬂhf%gﬁg?;% Pg%nygiro pyri dazi n-
4-y1) - phenoxyl kpi peri di ne- 1- carboxyllc acid tert-butyl
ester: M 165-7 C, M5 ink 288 (M Boc +

51A- Sﬁlipdﬁﬁfdndﬂglydxaﬁb PETSdl fg'dﬁatﬁ 3. bgg 33.1 énmol) aéld morpholine
n | I riaazil n- o-one
byardg IR B R iedionsndes mt)ﬁxvamedoers &3 ey af water was
addeds rragh@mﬁ@geﬂeeas S81666h p&%&m@g@@g@% ﬁ éﬁgﬁk Sﬁ 70 g,

103; 178 G I\/B ink 3
31.5 Pm@}) en@d@g and t@@dx% stigred A% mjﬂLa(cﬁ'od 2é hc ﬁlghe solvent was

evap@x%fe%rand 50 mL of wﬁeﬁ&%ﬁﬂ%ﬂf&@%ﬂﬁ \D&lsdJogléthgg% WasBSd Sith water

Step

ester
toglm%@dﬁ&%)owm/q%sua\g Y5+#ol ) and pot assi um
carbonate (14 g, 100 mmol) in 50 nL of acetone using
Step he procedure described in Exanple 88 Step 1 gave the
product as a clear oil.

5-[4-(3-Chloro-propoxy)-phenyli]-2-p
yridin-2-yl-2H-pyridazin-3-one
A solution of the product from step 3 (8.0 g, 29.8 mmol) and 2-hydrazinopyridine
(9.75 g, 3.0 mmol) in 80 mL of acetic acid was stirred at 110 °C for 24 h. The solvent was
evaporated and the residue was purified with ISCO Combiflash chromato graphy with 2%
MeOH in methylene chloride. The product was crystallized from EtOH and ether to give
5.88 g (58%) of 5-[4-(3-chloropropoxy)-phenyl)-5-hydroxy-5H-furan-2-one: Mp 219-220
°C; MS m/z 391 (M + H).
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Step 2. 0 443-((R)-2-Methyl-pyrrolidin-1-y1)
- propoxyl - benzoic acid ethyl ester -131 - WO
w@e0D8H BRIBIBPCT/ US2007/ 016699 A m xt ur epOf/U$1087/016699
product fromstep 1 (6.5 g, 27 nmol),
R- 2- met hyl pyrrol i di ne benzene sulfonic acid (16 g, 67
mmol ), potassium carbonate (11 g, 80 mato!) and sodi um
i odide (50ng, -0.3 nmmol) in 100 nL of acetonitrile was
stirred at 80C overnight. The 5reaction m xture was
Stepf3.l tered through celite, washed with CH2Cl2, conbi ned
and concentrated. The residue was dissolved in CH2C12,
washed with sat ur@\‘;g NgHCO8, water, saturated NaCl,
2

then dried over 4 jlo give 7.5 g (96% of
443-R-2-net hyl pyrr8li & n-j |
ethyl ester; MS rniz 26 H), 10Step_3.
1-0-13- ((R) - 2- Met hyl - pyrr ol n-1-
y1) - propoxyl - phenyl) - 2- pyri 0 n-Q-/y\l/-\ one A
solution of the product fromstep 2 (4. , 14 nmol)
and 2-net hyl pyri di ng, (2.8, A J),in 60 nm. of THF
was cooled to 0 C, ﬁé‘é‘iﬁ%ﬁﬁi@" m&&; 27 tntnol) was
added 15dr opwi se. ARHewridadatBneon, the reaction was

stirred at 45 C overnight. The reaction was quenched
5 Wi thhmixtarevsiithe preebict foinatepM,tR-2Ghibly 2 p{iBoldibé bBhzenesulfonic acid

i ngd,. washed with saturat Na , ter, then .
salt G L PR G P SRS e S PHmEDIaHg S9mgm odide (50
mg, D\33@Girinbol) iRHBGDdn D dF acétbeitie GHideated td 80.°C 48024 hMThe reaction
. 40-42 C injz 339 (1 ,1+ H). 20Step 4.
mlmeI%ﬁle(x tese k}‘fd- Wplnéﬁth)dpxpﬁ ghloride (2 x 20 mL) and concentrated.
The YéiqUeOPMYbsoPANM| 100401060 nR 1N Ededihl Skide M WARE WatAGkhHated
et hyl ester. A m xture of sodi'um hydride (0.092 g, 3

10 NaHGRy, patprataNAE! ssilutiss drigd oven NSl aud gencaurated. {Fhs residue was
puﬁﬁgcggg g%%g)f Mt éégggyméo%aﬂﬂ@wm! 1098 MOl ifPE}gg%Owith

) 5dr opw se’ er the reaction was stirr
0.5% of ifsdHaitp givg thepradush Dife protydt aschsabetan M¢QHGad -added 40.0
1669 8.83.
L A R ARl Y o S Bt Vg Phebrt ana
CHsCdbafforded teed1€l saltr @t Sag, 71506) Mp 2194220 Plle M a0t BON (Mas H).
15 then quenched with NHACL sol ution and the sol vent was

Exaevilgg ated. The residue was extracted with CH2C12 (3 x

il é conbi ned, washed with saturated NaHCGB,

saturated NaCl then dri gd over Na2SO4. The crude

product was purifj 5by; flash chromat ography using
10% MeOk1 in CH2&bt vg the product (0.65 g, 52%.

0/\/\'0

5-[4~(3-Piperidin-1-yl-propoxy)-phe
nyl}-2-pyridin-2-yl-2H-pyridazin-3-
one

| - pr opoxy] benzoic acid

N N

20 This compound was prepared using the procedure for example 94 to give the HCI
salt; Mp 266-8 °C; MS m/z 391 (M + H).
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5

10

15

20

6- (4[ 3-aR) - 2- Met hyl - pyrrolidin-1-
y1) - propoxy] - phenyl) - 5- pyridi n-2-y1
w0 3008/ disks/dr o- 2H pyri dazi n- 3- one A sol ut Ponusf007/016699
the ester internediate
(4-{4-[3-R-2-nethyl -pyrrolidin-1-y1)-plienyl}-4-
0x0- 3-pyridin-2-yl-butyric acid ethyl ester) (9.2 g,
22 mmol ) and hydrazine hydrate (2.2 g, 10 43 nmol) in
150 nL of EtOH was stirred at reflux overnight. Flash
Exaopipleftat ogr aphy using 15% MeOH in CH2C12 with 0. 5% of
i PrNH2 followed by tre@& nent of the product with 1IN
HCl in EtOH gav dr

5 pyrldln 2 y1l-4, 5di yrlda2|n43-one (6.1 g,
71%; M 133 C (dec ); 393 (M« 15 Exanpl e
112 6-(4-13-((R) -2-Methyl -pyrr® i din-
y1) - propoxy] - phenyl }-5-pyridin-2-y1
- 2H pyri dazi n- 3- one A m xture of exanple 111 (0.39 g,
1.0 mmol) in 40 ?apérvlmsow E’éﬁﬂW‘sodl um
203- ni t r obenzenedt pfyB‘H%\ d-hPYEagn-39n9g ol ) and NaOH
(0.129, 3.0 nml). The reaction was heated to 100 C as

2. I'hig eompgund;gas prepryed Heine the rropeduse farexpmate 9ol give the HCI
e 100 C, the reaction was

Salt’?ggggg to 2/1 N I—I(f?[os\?\ghﬁ)(ied to adjust pHto -6, then
the reaction was extracted with CH2C12 (3 x 20 nL),

Exawplef7was washed with saturated NaHCOB, saturated
NaCl, and then driedQover Na2SO4. The product was
purified by - 133 ;W0 2008/ 013838PCT/ US2007/ 016699
preparative TLC using [10% MeOH in CH2C12 and 0. 5% of
I PrNH2 to give the P C The hydrochl oride salt was
prepaed by treating the @ N HC1 in EtOH
(0.14 g, 3.5%: Mp 234C (dec. rrmgl(lvum
WO 2008/ 013838PCT/ US2007/ 016699 Exa 13 Step 1
4- (4- Et hoxycar bonyt - phenoxy) - pi peri di ne-1-carboxylic
acid tert-butyl e stméthyl-5-[4-(3-piperidin-1-yl-pro
54- ( 4- Et hoxycar bonyloghehenyi2pi-qyedazin-rerel - car boxyl i ¢

Stepalci d tert-butyl ester was prepared from
4- hydr oxybenzoi c aci ® ethyl ester and -
4- hydr oxypi peri di ne- Ik carboxylic acid tert-butyl ester
usi ng the procedur"éNdecrl bed in Exanple 103 step 1;
Mp 76-78 C, M5 niz '3% H3&H) . 10Step 2.

444- (2-Pyridi n-2-yl -acet heper/\
y] pi peridi ne-1-carboxylic aci @ ter tGbutyl ester
A sol ution of

4- (4- et hoxycar bony‘f)}j‘l-@rﬁﬂgéz foperi-ghemwll-2Hcar boxyl i ¢
i B

acid tert-butyl esk 10 nmol ) and

2- et hyl pyrj di ' TH ,
o A iindof fp g ct%&ma@f.?%% bisp 3 387 el hydrazine
hydrdfec(p\ﬂ%g? 1. sTag) rremhimma?{ Glab atgleﬁ] ﬁs%ﬁt%w% MTighdolvent was
en I Ce-water an e _solven
reduggfEAnsiaE GLe MRS op et A e PR A EUPPIo ivRch3 (§136) of 5-
[4- (ﬁ&ﬂﬂi&pm@?@ ﬁmkg%pﬁda&k@%. iv%ﬁgm Vel RISRFESS (M + H).

Wi th satura ed sat ur at ed Cl solution, dried
over Na2SO4, and concentrated to give the product Mp
Step£38-140 C; MS mfz 397 (NI + H).

This compound was prepared from the product of step 1 (5.8 g, 17.0 mmol) and
piperidine using the procedure for example 88. The hydrochloride salt of the product was
prepared; Mp 249-250 °C; MS m/z 314 (M + H).
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20 Step 3. 1 HO01 0-1S O
444- ( 3- Et hoxycar bonyl- 2- pyri di n- 2-
wQ beopoogssony 1) - phenoxyl - pi peri di ne-1 - car boxyl pcT/es1007/016699

tert-butyl ester WD 2008/ 013838PCT/ US2007/ 016699
A m xture of sodiumhydride (0.21 g, 8.8 mmoL) in 10
mL of DMSO was stirred under N2 as
4-[ 4- (2-pyridi ne-2-yl -acetyl)-phenoxy] - pi peri di ne-1-ca
rboxylic acid tert-butyl ester (3.50 g, 8.83 mml) in
15 nL of DMSO was added dropw se. After 30 mn, a

Example8 on of ethyl bronopacetate (1.47g, 8.83 mmol) in
8.0 nlL of tol uepg~vwas gdded dropw se. The 5reaction
was stirred at or # h and then quenched with
saturated NH4 N "0

and the sol vent was
evapor at ed. The resi gue Mas extracted with CH2Cl12 (3 x
20 nlL), conbi ned, washed

sat urat ed NaHCGOB,

saturated NaCl sol ution an Fgeaver Na2sSo4. The
crude product was purified by Conbifl adh

chromat ography (CH2C12 to 1% MeOH in CH2Cl12) to give

t he product (4. (?-g;“"_%!ﬂ%yrid' IS4 B (R)-2-sthik z 483 (M

+ H). 10 Step 4. rigf’al;_?;]'%;]g-') oRIR)eVERhE 2- y1- 1, 4, 5, 6-

t et rahydr o- pyri FAZH" -y'le) - phenoxyl

- pi peridine-1-carboxylic acid tertbutyl ester A
Stepdol uti on of the product fromstep 3 (4.0g, 8.3 nmol)

and hydrazine hydrate (0.83 15 g, 16 nmol) in 30 nL of

Et01-1 was stirred,at 90 C overnight. The yellow

suspensi on was reduggd~o -15 nL of EtOH The solid

was col |l ected and hedd with cold EtOH to give the

product (2.05 g, 55% ™ Mj 3-214C, M5 miz 395 (MtBu

+ Exanple 113 614-(PiperK -4/l oxy) - pheny11- 5-

pyridin-2-y1-4,5-di hydro-2H pyri dazi n-3- ioone

Thi s compound NSRRIV iB&imgoduct of step 4

usi ng pr ocedur\éfgajesﬁ??ggd ){)nﬁ@%npl e 102 Step 3 M5

mz 351 (M+ H). W 2008/ 013838PCT/ US2007/ 016699

ExaAngkgendibh of 5-hydroxy-4-(4-methoxyphenyl)-SH-furan-2-one (2.00 g, 9.7
10 mmol) in 15 mL of ethanol was stirred as hydrazine hydrate (0.97g, 2.0 eq) was added in

5

dropwise. The reaction was stirred at 85 °C overnight, and then the solvent was reduced. -
The solid was collected and washed with cold EtOH to give 1.7 g (87%) of 5-(4-methoxy-
phenyl)-2H-pyridazin-3-one: MS m/z 203 (M -+ H).

15  Step2.

5-(4-Methoxy-phenyl)-2-(6-methyl-py
ridin-2-yl)-2H-pyrigiazin-3-one
A mixture of the product from step 1 (1.34 g, 6.62 mmol), copper (I) iodide (0.4 g,
2.0 mmol) and potassium carbonate (1.4 g, 9.9 mmol) in DMF (15 mL) was stirred and
20 degassed with N; for 3 min. Then 2-bromo-6-methylpyridine was added dropwise. After
stirred at 120 °C overnight, the mixture was filtered through c;elite, washed with 50 mL of
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6- (4- (1- Cycl obut yl - pi peri di n-4-yl ox
y) pheny1] - 5- pyri di n- 2-y1- 45-di hyd
w0 2008bit33ys | dazi n- 3- one Thi s conMpouneCTES2007/016699

prepared using the procedure for Exanple 103; M 199C
5(dec); M5 mz 405 (M + H). Exanple 115
644- (1- Cycl obut yl - pi peri di n-4-yl ox
y) - phenyl ] - 5- pyri di n-2-yl1-2H pyrida zin-3-one Step 1.
10 444-(6-0x0-4-pyridin-2-y1-1,6-dihy

CH, @K Ot 9% loff MaH-LIOH Somﬂibn p‘bﬁ N&*yl.y, ma@&r éatdiared-NaClasohoion| hed dried

acid tert- but e st XHE%%{Of t he Egzﬂ%&h .
over NaghOx Ahprest W%St %ﬁifzs(dobbsls&O 5 gragne IIUREF2E cOH in
CHzégj lwg}@& 6. éegngtﬁozgyphgrjl_gg@l-?é-ﬂn@tl@ é@ri’&lﬁ-n&fylpﬁﬁ%%ﬂﬁzm-}one (030 g,

heat ed r air at The Teaction was

IS%bé\épéé7tSo°CrMSm/m2811éM+Washed with CH2Cl2 (3 x 15nl)
5 and conbi ned. The 15CH2C12 sol uti on was washed wth

Smp%aturated NaHCC3, water and dried over Na2SO4. Thef |
Crude product was cr stallized from Me01l1l and ether to
gi ve the Boc produ Mp 210-2C;, M5 rniz 449 (M + H).
WO 2008/ 013838PCT K{c 6699 644- (1- Cyc
| obutyl - pi peridi n-4-yl ox )-lhenyl]-5-pyridin-2-y1-2FLp
yridazi n-3-one was prepared Wthe product in step 1
usi ng procedures described in pl e 102 Step 3 and
Exanpl e 103; M 203 C (dec.);

5 rPHl z 403(M + H).
SExanpl e 116  a's-(4G4ykiftod-phdayieqbiiety-piripes i di n- 4-yl ox

y) - pheny1] - 4- metZy)izHipidezim3one- 2Hpyr i dazi n- 3- one
This compound was prepared using the procedure described for Example 91 step 3;
10 MSm/z=280 (M + H).

Step 4
Example 98 was prepared from the product of step 3 using procedures described in

Example 91 Step 4 and Step 5; Mp 118-120 °C; MS m/z 405 (M + H).

15
Example 99

m

e

2-(3-Methyl-pyridin-2-yl)-5-{4-[3-((R)-2-me
thylpyrrolidin-1-yl)-propoxyl-phenyl}-2H-
pyridazin-3-one

Example 99 was prepared as the hydrochloride salt using procedures described for
20 Example 98; Mp 98-100 °C; MS m/z 405 (M + H).

Example 100
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OH 4-(4-Hydroxy-phenyl)-2-nethyl-4-oxo -butyric acid

ethyl ester 10 A sol ution of
wd2qodrpmsshoxyphenyl) - 2- net hyl - 4- oxobut yri ¢ aci eBct/t9®07/016699

45 mmol ) and 150 nL of 48% HBr in 20 nL of AcOH was

heated to 100C for 48 h. The sol vent was evapor at ed

and EtOH (3 x 30 nL) was added and evaporated to give

4- (4- met hoxyphenyl) - 2- met hy1- 4- oxobutyric acid et hyl

ester (9.96 g, 93%; MS mz 259 (M+ 23). 15 Step 2

444- ( 3- Et hoxyc nyl sbutyryl) - phe

noxyFpi peri di ng- 1-dcar joxylic acid tert-butyl ester

20444- ( 3- Et hoxy T bany ] but yr y0- phenoxy] pi peri di ne-1-c

arboxylic acid tert W|__ester was prepared using

procedure descri bed i i e 102 step §1; M5 tn/z 442

(M + 23). The final >

1- cycl obut yl pi peri di n- 4- onxy)phenyl] thyl-4, 5-

di hydr 0- 211- pyr igthaethfl-s32 PHER} e‘ﬂ@ﬁpyﬁrroﬁd?ﬁﬁ-%ﬂ from

444- ( 3- et hoxy carnipasppkypphetiyi-RygyhanaxybHpimeei di ne- 1- car

boxylic acid temt3-pnetyl ester using procedures

descri bed in 25Exanple 102 Step 3 and Exanple 103; M

257-9 C, Msmz 342 (M+ H). - 138 - WO

20E3ADpBEBRREAY 1hi8paed A9 fiedfdrdchivrplessalthiging frdGedudes described for

Exam@é@é&? %)’%q ?'°§F§)‘§F‘?d (%g’h\‘iﬂ%[?]e Cl 546-Chl oro-pyricli

5 n3y1)2prr|dn30ne
Exathple Ichl or opyri dazi n-6-one (10 g, 60.6 mmol ) and 57
wt. % hydroiodic acid in water (80 nmi, 1.0 nmol) was
heated to 150C f . The reaction was cooled to
it, the solid W{Tvlégh d with sodiumthiosul fate. The
crude product way N ,¢ ted wwth CH2C12: 10MeOH (1:1)
and filtered to gi ve pp: i fado-
359 . A m xt ur eyof do- 2H pyri dazi n- 3- one
(4.64g, 21 nmmol) and 3 gehyde\h vvater was
heated to reflux for overnight. The regctjyon was
cooled to rt, and the resulting solid was filtered to
gi ve 2-hydr omet hy 1smétaple 2 eyl hyd@riznn3- one (5.2 g,
999 . 5-{4-[3-((R)-2-methyl-pyrrolidin-1-
yl)-propoxyl]-phenyl}-2H-pyridazin-3
-one
Example 101 was prepared as the hydrochloride salt using procedures described for

10 Example 98; Mp 106 °C (dec.); MS m/z 419(M + H).

H pyri dazi n- 3- one (4. 64q,

Example 102

Step 1.
15

YL O

4-[4-(2-Oxo-propyl)-phenoxy]-piperi
dine-1 -carboxyhc acid tert-butyl e
ster

A solution of triphenylphosphine (18.5 g, 70.6 mmol) and 40% DEAD in toluene
(12.3 g, 70.6 mmol) in 125.0 mL of tetrahydrofuran was cooled to 0 oC under N, as a
20 solution of 1-(4-hydroxy-phenyl)-propan-2-one (6.54 g, 43.6 mmol) and 4-hydroxy-
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A m xture of 2-hydronethyl-5-iodo-214-pyridazin-3-one
(1.15 g, 4.56 mmol) and 2- 15chl or o-5- pyri di neboroni c
w@giodo(B32 g, 4.57 mol), PCT/US2007/016699
tetraki s(tri phenyl phosphi ne)- pall adi um(0) (0.53 g,
0.46 mmol ) and potassi um carbonate (L89 g, 13.7 muol)
in 30 nL of 1,2-dinethoxyethane and 10 nL of water was
degassed for 3 min, then heated to 85 C overnight. The
_ reaction was cooled to rt, filtered and washed with
pipegiding1-garbpayléc acithterobgtyheged @P6T g, \632 mepdy mfl 260 mL of

oIS Sag B S B M 8500 1 i, e

solvgnt B894gvapMBtada TH2G8sild wakltirr&bin MRane/EtOAc, the solid formed was

ﬁlte%%?S_ %P}%%%?@@R?O é{l%!l g%g ?ﬁ%ﬁﬁg‘éd and purified by ISCO graduate
chromatggrpptiyt (ieRarit~J0%BHOAR ik shid) €0 diveRfADYYbikoAl-Bhenoxy]-

. tert-putyl ester A solution of

pipeiiing: Brtsbpriaced Rrobyn) 9w Gisn. d8%n- 3- one (73 my,
0. 35 mmol ) and 54- hydr oxypi peri di ne- 1-car boxylic acid
tert-butyl ester (140 ng, 0.70 mml) in 2.7 nL of DVBO
was stirred as K&k Bu in 2-nethyl-2-propanol (1.0 M
14.4 m) was added dropw se. After stirring at 110C
overnight, the reaction was cooled to rt, and 2 nL of
wat er was added. The m xture was extracted with
C112C12 (3 x 10 nL), the extracts conbined and dried
over Na2SO4. The crude product was purified by prep.
TLC with 10% 10MeOH in C112C12 to give 71 nmg (54% of
445- ( 6- oxo- 1, 6-di hydropyri dazi n-4-y1)-pyridin-
2-yl oxy] pi peridine-1 -carboxylic acid tert-butyl
ester; MS mz 273 (M Boc-H). Exanpl e 117
hydr ochl ori de was prepared fromthe product in step 2
usi ng procedures described in Exanple 102 Step 3 and
Exanpl e 103; M 232-4 C, Ms mz 327 15(M + H). Exanpl e
118 2-(2-Fluoro-ethyl)-6-{413-((R)-2-m
et hyl -pyrrolidin-1-yl)-propoxy]-phenyl}-2Hpyri dazi n- 3-
one Step 1. WD 2008/013838PCT/ US2007/ 016699
2- (2- Fl uoro-ethyl)-6-(4-met hoxy- phe
nyl) - 21-1- pyri dazi n- 3-one A m xture of
6- (4- net hoxyphenyl) - 2H pyri dazi n-3-one (170 ny, 0.83
mol ), 1- brono-2-fluoroethane (122.5 ny, 1.5 eq.),
Nal (20 ng) and cesium carbonate (553 ng, 2.0
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5eg.) in 5 nL of CH3CN was heated to 70 C overni ght.
The reaction mxture was filtered and concentr at ed.
wabmsprassgict was purified by |1 SCO conbifl ash weThuSws/016699

hexane and Et OAc to give

2-(2-fluoroethyl)-6-(4-xnet hoxyphenyl)-2H pyridazi n- 3-

one (200 nmg, 97%; MS mz 349 (M+ H). Exanple 118

hydrochl ori de was prepared fromthe product in step 1

usi ng 10procedures described in Exanple 1 and exanpl e
Step6; nmp 135-6 C, M5 rn/z 360 (1?44 + : The

fol | owi ng conpoundswer e prepared as HCl sal ts unl ess

not ed usi ng net hiQ or examnple 1, gxa le 11 or
exanpl e 91 Exanp) e ructure M () ‘rrh H N-N
ON /

4-[4-(3-Methyl-6-oxo-1,6-dihydro-py
ridazin-4-yl)-phenoxy}-piperidine-1
-carboxylic acid tert-butyl ester

A mixture of 4-[4-(2-oxo-propyl)-phenoxy]-piperidine-1-carboxylic acid tert-butyl
5 ester (7.01 g, 21.03 mmol) and glyoxalic acid hydrate (1.9 g, 21 mmol) was heated to 100
°C for 5 h. The resulting dark thick oil was stirred in 30 mL of EtOH as.hydrazine hydrate
(2.1 g, 42 mmol) was added. After stirred at 90 °C for 5 hr, the reaction was cooled to rt,
and the solvent was evaporated. The crude product was purified by flash chromatography
(10% MeOH in CH,C),), followed by trituration with ether to give 4-[4-(3-methyl-6-o0xo0-
10 1,6-dihydro-pyridazin-4-yl)-phenoxy]-piperidine-1-carboxylic acid tert-butyl ester (3.25 g,
46%): Mp 184-6 °C; MS m/z 386(M+H).

Example 102

-Cl
o H

6-Methyl-5-[4-(piperidin-4-yloxy)-p
henyl]-2H-pyridazin-3-one; hydrochl
oride

15

A solution of the product from step 2 (4-[4-(3-methyl-6-ox0-1,6-dihydro-pyridazin-
4-yl)-phenoxy]-piperidine-1-carboxylic acid tert-butyl ester) (7.6 g, 20 mmol) in 30 mL of
dioxane and 3.0 mL of water was cooled to 0 °C as 24 mL of 4M HCl in dioxane was added
dropwise. After stirring at 50 °C for 1 h, the solvent was evaporated. The white solid was

20 triturated with ether to give 6-methyl-5-[4-(piperidin-4-yloxy)-phenyl]-2H-pyridazin-3-one .
HCI (6.2 g, 92%): Mp 225-7 °C; MS m/z 286 (M + H).
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(M H  6-{3-Fluoro-4-13-(02)-2-net hyl - pyrr

ol i di n-1-yl) - propoxy] - phenyl ) - 2Hpyri dazi n- 3- one
wd20bg/013838 - "% - --- NLD 332 120 240-2 (Mt PCT/US2007/016699

6[ 3- Fl uoro-4-(3-piperidin-1-yl-pro

Example 103

5-[4-(1-Cyclobutyl-piperidin-4-ylox
y)-phenyl]-6-methyl-2H-pyridazin-3-
one

A solution of example 102 (5.4 g, 18.9 mmol), sodium cyanoborohydride (2.4 g, 38

5 mmol) and cyclobutanone (6.6 g, 95 mmol) in 40.0 mL of DMF, 80.0 mL of MeOH and 5.0

mL of acetic acid was stirred at 60 °C for 1 h. The reaction was cooled to rt, quenched with

ice-water and the solvent evaporated. The residue was diluted with 160 mL of CH,Cl,,

washed with saturated NaFHCOj solution (3 x 30 mL), water (2 x 20 mL), NaCl solution (30

mL) and dried over Na,SO4. The crude product was purified by Combiflash
10 chromatography (CH,Cl; to 10% MeOH in CH,Cl, with 0.5% of iPrNH,) to give the free

base of the product. The product was then dissolved in MeOH and filtered. Then 30 mL of

1N HCI was added and the solution evaporated. The hydrochloride salt was crystallized
from MeOH and Et,0 to give example 103 HCI (6.03 g, 90%): Mp 296-7 °C; MS m/z 340

M + H).
15
Example 104
Step 1.
o)
HN
'
Nx
O/
5-(4-Methoxy-phenyl)-6-methyl-2H-py
ridazin-3-one
20 5-(4-methoxyphenyl)-6-methyl-2H-pyridazin-3-one was prepared from 1-(4-

methoxy-phenyl)propan-2-one and glyoxalic acid and hydrazine hydrate using the
procedure described in Example 86 Step 1; Mp 255-256 °C; MS m/z 203 (M + H).
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10

15

20

poxy) phenyl) - 2H pyri dazin-3-one H) Ft . NN
........... : 330 O 121 201-3 (M
wdzdﬂbmmsisﬁ {443- ((R) - 2- et hyl - pyrrolidin- 1- y1pcT/t82007/016699
- propoxyl- phenyl) -4, 5-di hydr o- 2H pyri dazi n- 3

Step 2.
O
=N N

O/

5-(4-Methoxy-phenyl)-6-methyl-2-pyr
idin-2-yl-2H-pyridazin-3-one
5-(4-Methoxy-phenyl)-6-methyl-2-pyridin-2-yl-2H-pyridazin-3-one was prepared
from 5-(4-methoxy-phenyl)-6-methyl-2H-pyridazin-3-one and 2-bromopyridine in the
presence of copper iodide using the procedure described in Example 98 Step 2; Mp 156-7
°C; MS m/z 294 (M + H).

Step 3.
O

Q\f‘?’v

N

OH
5-(4-Hydroxy-phenyl)-6-methyl-2-pyr
idin-2-yl-2H-pyridazin-3-one
5-(4-Hydroxy-phenyl)-6-methyl-2-pyridin-2-yl-2H-pyridazin-3-one was prepared
from 5-(4-Methoxy-phenyl)-6-methyl-2-pyridin-2-yl-2H-pyridazin-3-one and BBr; in
CH:Cl, using the procedure described in Example 91 Step 3; Mp 252-4 °C; MS m/z 280 M
+ H).

Step 4.

O 0 oylok

4-[4-(3-Methyl-6-oxo-1-pyridin-2-yl
-1,6-dihydro-pyridazin-4-yl)-phenox
yl- plperldlne-1 -carboxylic acid ter
t-butyl ester '

A mixture of 5-(4-hydroxyphenyl)-6-methyl-2-pyridin-2-yl-2H-pyridazin-3-one
(97.7g, 28 mmol), t-butyl 4-methanesulfonyloxypiperidine-1-carboxylic acid ester (15 g, 55
mmol) and cesjum carbonate (18 g, 55 mmol) in 75 mL of DMF was stirred at 100 °C
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207-8 328 (M+r H 123 H, N-N...--..." \
ito----- Cy ==L 227-9

overnight. The reaction mixture was cooled to rt, filtered through celite, and concentrated.
The crude product was diluted with 100 mL of CH;Cl,, washed with 2N NaCO;, water,
NaCl solution, then dried over Na,SO4, and concentrated. The product was purified by
flash chromatography (5% MeOH in CH,CL) and triturated with EtOAc and hexane to give
4-[4-(3-methyl-6-0x0-1-pyridin-2-yl-1,6-dihydropyridazin-4-yl)-phenoxy]-piperidine-1-
carboxylic acid tert-butyl ester (6.7 g, 72%): MS m/z 463 (M + H).

@ o}
TR L3
a0

5-[4-(1-Cyclobutyl-piperidin-4-ylox
y)-phenyl]-6-methyl-2-pyridin-2-yl-
2H-pyridazin-3-one

This compound was prepared using the product from step 4 and the procedures
described in Example 103 Step 3 and Step 4; HCL salt mp 285-6 °C; MZ m/z 417 (M + H).

Example 104

Example 105
Step 1.

%OLOO o

4-[4-(2-Hydroxy-ethyl)-phenoxyl-

piperidine-1-carboxylic acid tert-butyl

ester

A mixture of 2-(4-hydroxyphenyl)ethanol (4.15 g, 30 mmol), 4-

methanesulfonyloxy-piperidine-1-carboxylic acid t-butyl ester (10.51 g, 37.6 mmol) and
cesium carbonate (19.6 g, 60 mmol) in 100 mL of DMF was stirred at 100 °C overnight.
The reaction mixture was cooled to rt, filtered through celite and concentrated. The crude
product was diluted with 100 mL of CH,Cl,, washed with 2N Na,COs, water, NaCl
solution, dried over NaySO,, and concentrated. The product was purified by flash
chromatography (60% EtOAc in hexanes) to give 4-[4-(2-hydroxy-ethyl)-phenoxy]-
piperidine-1-carboxylic ester (8.2 g, 59%): MS m/z 222 (M-Boc+H).

Step 2.
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4- Met hyl - 6-[ 4- ( 3- pi perldln 1-yl-pro

w@ooghiskenyl J- 2H pyr| da2| n- 3 one 124 \e- OH pc1/282087/016699
398 (M+ H) N-N....---", . .."...--... e 0

71\0”11\@\0/@/\50

4-{4-(2-Oxo-ethyl)-phenoxy]-piperid
ine-1-carboxylic acid tert-butyl ester

A solution of 4-[4-(2-hydroxyethyl)-phenoxy]piperidine-1-carboxylic acid tert-butyl
ester (8.10 g, 25.2 mmol) in 90 mL of CH,Cl; was cooled to 0 °C as Dess-Martin
periodinane (11.2 g, 26.5 mmol) was added in portions. After stirred at rt overnight, the

5 reaction was diluted with 100 mL of CH,Cl,, and washed with saturated NaHCO3 (5 x 100
mL), water, and dried over Na;S0O,. Flash chromatography with 60% Et,0 in hexane gave
2.83 g (35%) of 4-[4-(2-ox0-ethyl)-phenoxy]-piperidine-1-carboxylic acid tert-butyl ester:
MS m/z 220 (M-Boc+H).

Step 3.
O
%\ /I(j)\ /@/ﬁio
O N
L on
O

4-[4-(2-Hydroxy-5-ox0-2,5-dihydro-furan-3
-yl)-phenoxyl-piperidine-1-carboxylic acid
tert-butyl ester
10
4-[4-(2-hydro-5-0x0-2,5-dihydro-furan-3 -yD)-phenoxy]-piperidine-1-carboxylic acid
tert-butyl ester was prepared from 4-[4-(2-oxo-ethyl)-phenoxy]-piperidine-1-carboxylic acid
tert-butyl ester and glyoxalic acid hydrate using procedure described in Example 94 Step 3;

15 MS m/z 275 (M-Boc+H).
O
'S [
O

4-[4-(6-Oxo0-1,6-dihydro-pyridazin-4 -
-yl}-phenoxy]-piperidine-1-carboxyl
ic acid tert-butyl ester

Step 4.

20 A solution of the product from step 3 (1.0 g, 2.7 mmol) and hydrazine hydrate
(0.27g, 5.3 mmol) in 12 mL of MeOH was stirred at 80 °C overnight. After being cooled to
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111. 4-{443-((S)-2- Hydr oxymet hyl - pyrr ol
i di n-1-y1)-propoxyl - phenyl }-2-nmet hyl -5. 6,
W(YZ(BDSA)EBBtBhydrO 2H- pht hal azi n- 1- one 125 | 0 PCT/US2007/016699
0. R .N.,d)
2- I\/bthyl 4- {343 ((R) 2. met hyl - pyrr
ol i di n- 1-y0- propoxyl - phenyl }-2,5, 6
, 7-tetrahydro-cycl openta[ d] pyridazin-l-on e 172-4 368
(M+ H 126 | ONGQ,..--N
It, th3 shivehywasireliBedd3andi the s6li Wad fijtbrefirad washed with cold EtOH to give

0.63 ¢ é%')ﬁ)é R ?gg}&l (]fgcg(osbg E)t(;ﬁ"g:p_ rp%%dr oc4y xfa-&%gg(t)xa)l] gxlppﬁéfn%' alz-carboxyllc

acid tert-butyl ester: Mp 222-3 °C; MS m/z 372 (M + H).

5 Example 105

(0]
N /O\‘,H
0

5-[4-(Piperidin-4-yloxy)-phenyl]-2H
-pyridazin-3-one

This compound was prepared using the procedure for example 102; Mp °C; MS m/z
272 (M + H).
10 Example 106

" OD
O

5-[4-(1-Cyclobutyl-piperidin-4-ylox
y)-phenyl]-2H-pyridazin-3-one

This compound was prepared as the HCI salt using the procedure for example 103;
Mp 296-8 °C; MS m/z 326 (M + H).

15
Example 107
| LT
@)
(0]
5-14-(1-Cyclobutyl-piperidin-4-ylox
y)-phenyl]-6-methyl-2-thiophen-3-yl
-2H-pyridazin-3-one
20 This compound was prepared as the HCI salt using the procedure for example 104;

Mp 277-9 °C; MS m/z 422 (M + H).
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N
O

Example 108

1y

6-Methyl-5-{4-[3-((R)-2-methyl-pyrr
olidin-1-yl)-propoxy]-phenyl}-2-thi
ophen-3-yl-2H-pyridazin-3-one

This compound was prepared as the HCI salt using the procedure for example 98;

5
Mp 212-3 °C; MS m/z 410 (M + H).

Example 109
O
=N p
. OM'?\J>

5-{4-[3-((S)-2-Methyl-pyrrolidin-1-
yl)-propoxy]-phenyl}-2-pyridin-2-y}

-2H-pyridazin-3-one
Example 109 was prepared using the same procedure as Example 94 except using S-

10
2-methylpyrrolidine HC]; Mp 218-220 °C; MS m/z 391 M + H).

Example 110.
Step 1.
(o]
i X
o

4-[4-(3-Methyl-6-0x0-1,4,5,6-tetrah
ydro-pyridazin-4-yl)-phenoxy]-piper
idine-1-carboxylic acid tert-butyl

15 ester

A solution of the intermediate from Example 102 step 1 (1.0 g, 3.0 mlhol) in THF
(10 mL) at -78 °C under N, was added KHMDS (0.5 M in toluene, 9.0 mL) dropwise. After
30 min at -78 °C, ethyl bromoacetate (0.75 g, 4.5 mmol) was added drop wise. After 1 hr at
~78 °C, the reaction was quenched with 1 N HCI (4.0 mL), diluted with 20 mL of EtOAc

20
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129 1-1CM N-N >200 dec. base 339 (M+ H 0ONJ
243-0)-2-Met hyl -pyrrolidin-1-y1)
WO proepossyy - 5- (6- oxo- 1, 6-cl i hydro-pyridazi n-3- PCT/US2007/016699

yl)-benzonitrile 130 1-1,CN N-N oo 207-9 base 339 (M

+H .., .. _....",,,NO -

2(3- (pi peri din-1-y1) - propoxy] - 5- ( 6- oxo- 1, 6- di

hydr o- pyri dazi n- 3-y1) - benzonitrile
and the layers separated. The EtOAc layer was washed with 5% NaHCO;, NaCl solution,
then dried over Na;S0O4 and concentrated. To the crude solid in 10 mL of EtOH was added
hydrazine hydrate (0.22 g, 0.45 mmol) and the reaction then stirred at 85 °C for 2 h. The
mixture was cooled to rt, the solvent was reduced and the solid was filtered and washed
with cold EtOH to give 0.65 g (56%) of 4-[4-(3-methyl-6-0x0-1,4,5,6-tetrahydro-pyridazin-
4-y1)-phenoxyl]-piperidine-1-carboxylic acid tert-butyl ester: Mp 165-7 °C; MS m/z 288
(M-Boc + H). '

5-[4-(1-Cyclobutyl-piperidin-4-ylox
y)-phenyl]-8-methyl-4,5-dihydro-2H-
pyridazin-3-one
Example 110 was prepared from the product of step 1 using procedures described in
Example 102 and Example 103; Mp 178-9 °C; MS m/z 342 (M + H).

Example 111

Step 1.
O

4-(3-Chloro-propoxy)-benzoic acid e
thyl ester
A suspension of 4-hydroxybenzoic acid ethyl ester (5.0 g, 30 mmol), 1-bromo-3-
chloropropane (7.1 g, 45 mmol) and potassium carbonate (14 g, 100 mmol) in 50 mL of

acetone using the procedure described in Example 88 Step 1 gave the product as a clear oil.

Step 2.
O

OJ\@\O/\/\@ |

4-[3-((R)-2-Methyl-pyrrolidin-1-yi)
-propoxyl]-benzoic acid ethyl ester

-131-

iy



131 (OH N-N..---..... "---.. 95-98 base 358 (M+ H)
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woredoRgi3sps/r r ol i di n- 1-y1) - propoxyl - phenyl) - PCT/US2007/016699
2H pyri dazi n- 3- one 132 H NN 163-7 base 328 (M + H)
\

A mixture of the product from step 1 (6.5 g, 27 mmol), R-2-methylpyrrolidine
benzene sulfonic acid (16 g, 67 mmol), potassium carbonate (11 g, 80 mmol) and sodium
iodide (50mg, 0.3 mmol) in 100 mL of acetonitrile was stirred at 80 °C overnight. The

5 reaction mixture was filtered through celite, washed with CH,Cl,, combined and
concentrated. The residue was dissolved in CH,Cl,, washed with saturated NaHCO;, water,
saturated NaCl, then dried over Na,SO; to give 7.5 g (96%) of 4-[3-R-2-methylpyrrolidin-
1-yl-propoxy]benzoic acid ethyl ester; MS m/z 292 (M + H).

10 Step 3.

7

1-{4-[3-((R)-2-Methyl-pyrrolidin-1-
yl)-propoxyl-phenyl}-2-pyridin-2-yl
-ethanone

A solution of the product from step 2 (4.0 g, 14 mmol) and 2-methylpyridine (2.6 g,
27 mmol) in 60 mL of THF was cooled to 0 °C, then LiHMDS (1.0 M, 27 mmol) was added
15 dropwise. After addition, the reaction was stirred at 45 °C overnight. The reaction was
quenched with ice-water, extracted with CH,Cl; (3 x 50 mL), combined, washed with
saturated NaHCO3, water, then dried over Na,SO,. Flash chromatography using 10%
MeOH in CH,Cl; gave the product (3.7 g, 78%); Mp 40-42 °C; MS m/z 339 M + H).

20 Step 4.

Hy

o~
18]

4-{4-[3-((R)-2-Methyl-pyrrolidin-1-
yl)-propoxyl-phenyi}-4-oxo-3-pyridi
n-2-yl-butyric acid ethyl ester
A mixture of sodium hydride (0.092 g, 3.8 mmoL) in 10 mL of DMSO was stirred
under N; as the product from step 3 (1.0g, 3.8 mmol) in 5.0 mL of DMSO was added

25 dropwise. After the reaction was stirred for 30 min, a solution of ethyl bromoacetate (0.64
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0 -/ 8-(4-[(S)-2-Methyl-34(R)-2-nethyl -

pyrrolidin-1-y1l)-propoxyl -phenyl}-2 H pyndazin-3-one
w0085 13838PCT/ US2007/ 016699 Exanpl e Stri Md1/Us20M0016699

re)y Ms mh 133 1-1, ----,---- 0 NMN.> |11

4- 14- ( 3- Pi pendi n- 1-yl - pr opoxy) - phe _ _

nyl]-2,5,6, 7- tetrahydro cycl opentar d]pyridazin-I-one

134 dec. base

g, 8.83 mmol) in 6.0 mL of toluene was added dropwise, and the reaction was stirred at 1t
for 1 h. The reaction was then quenched with NH,Cl solution and the solvent was
evaporated. The residue was extracted with CH:Cl, (3 x 20 mL), combined, washed with
saturated NaHCO3, saturated NaCl then dried over Na;SOs. The crude product was purified
by flash chromatography using 10% MeOH in CH,Cl to give the product (0.65 g, 52%).

6] N\IN

a O/\/\D
s

6-{4-[3-((R)-2-Methyl-pyrrolidin-1-
y))-propoxy]-phenyl}-5-pyridin-2-yi
-4,5-dihydro-2H-pyridazin-3-one

iy

A solution of the ester intermediate (21-{4—[3 -R-2-methyl-pyrrolidin-1~yl)-phenyl}-4-
oxo-3-pyridin-2-yl-butyric acid ethyl ester) (9.2 g, 22 mmol) and hydrazine hydrate (2.2 g
43 mmol) in 150 mL of EtOH was stirred at reflux overnight. Flash chromatography using
15% MeOH in CH,C); with 0.5% of iPfNH, followed by treatment of the product with 1N
HCIl in EtOH gave hydrochloride of 6- {4-[3-R-2-methyl-pyrrolidin-1-yl)-propoxy]-phenyl }-
5-pyridin-2-yl-4,5dihydro-2H-pyridazin-3-one (6.1 g, 71%); Mp 133 °C (dec.); MS m/z 393
M + H).

Example 112

"

N

6-{4-[3-((R)-2-Methyl-pyrrolidin-1-
yl)-propoxyl-phenyl}-5-pyridin-2-yl
-2H-pyridazin-3-one

A mixture of example 111 (0.39 g, 1.0 mmol) in 4.0 mL of water was added sodium
3-nitrobenzenesulfonate (0.18 g, 0.78 mmol) and NaOH (0.12 g, 3.0 mmol). The reaction
was heated to 100 °C as 2.5 mL of EtOH was added to make the reaction homogeneous.
After 2 h at 100 °C, the reaction was cooled to rt. 2N HCI was added to adjust pH to ~6,
then the reaction was extracted with CH,Cl, (3 x 20 mL), which was washed with saturated

NaHCOg3, saturated NaCl, and then dried over Na,SO,. The product was purified by
-133 -
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0 0----......... ----No 644-(3-Piperidin-1-14-propoxy)-
w@b®ByiisR1- 1- pyri dazl n- 3- one 135 1 -1 0ve N NecODUSHEB016699
dec. base . 344 (M+ H) 0's---"-NO

6- [ 3- Met hoxy- 4- ( 3- pi peri di n- 1-yl - pr opoxy) -
phenyll- 2H pyri dazi n- 3- one 136

preparative TLC using 10% MeOH in CH,Cl; and 0.5% of iPrNH, to give the product. The

hydrochloride salt was prepaed by treating the free base with 1N HCl in EtOH (0.14 g,
35%); Mp 234 °C (dec.); MS m/z 391 (M + H).
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Example 113
Step 1.
i s
aheVen
O
4-(4-Ethoxycarbonyl-phenoxy)-piperi
dine-1-carboxylic acid tert-butyl e
ster
5 4-(4-Ethoxycarbonylphenoxy)piperidine-1-carboxylic acid tert-butyl ester was

prepared from 4-hydroxybenzoic acid ethyl ester and 4-hydroxypiperidine-1-carboxylic
acid tert-butyl ester using the procedure described in Example 103 step 1; Mp 76-78 °C; MS

m/z 350 (M + H).
= o} o}
|
2y otk
' o]

4-[4-(2-Pyridin-2-yl-acetyl)-phenox
yl-piperidine-1-carboxylic acid ter
t-butyl ester

10 Step 2.

A solution of 4-(4-ethoxycarbonylphenoxy)piperidine-1-carboxylic acid tert-butyl
ester (3.5 g, 10 mmol) and 2-methylpyridine (1.9g, 2.0 mmol) in 50 mL of THF was stirred
15 at 0 °C as LiHMDS (1.0M, 22 mL)) was added dropwise. The reaction was stirred at 45 °C
overnight, then quenched with ice-water and the solvent evaporated. The residue was
extracted with CH,Cl; (3 x 30 mL), and the combined CH,Cl; layers were washed with
saturated NaHCOs, saturated NaCl solution, dried over Na;SO4, and concentrated to give
the product; Mp 138-140 °C; MS m/z 397 (M + H).

20
Step 3.

>
N
(0]

S
O\

4-{4-(3-Ethoxycarbonyl-2-pyridin-2-
yl-propionyl)-phenoxy]-piperidine-1
-carboxylic acid tert-butyl ester
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6-(4-f3-((R)-2-Methyl-pyrrolidin-1-yl)-
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168 (CF, NN...NC or_,/--N 1110 o 6 (443 76-78 base
398 (M + H) ((R)-2-Met hyl -pyrrolidin-1-
y1} - propoxyl- phenyl)-2-(2, 2, 24rifl
uor o- et hyl ) -4, 5-di hydr o- 2H pyri dazi n-3-one
A mixture of sodium hydride (0.21 g, 8.8 mmoL) in 10 mL of DMSO was stirred
under N, as 4-[4-(2-pyridine-2-yl-acetyl)-phenoxy]-piperidine-1-carboxylic acid tert-butyl
ester (3.50 g, 8.83 mmol) in 15 mL of DMSO was added dropwise. After 30 min, a solution
of ethyl bromoacetate (1.47g, 8.83 mmol) in 8.0 mL of toluene was added dropwise. The
reaction was stirred at rt for 2 h and then quenched with saturated NH,;Cl solution, and the
solvent was evaporated. The residue was extracted with CH;Cl; (3 x 20 mL), combined,
washed with saturated NaHCO3, saturated NaCl solution and dried over Na,SO4. The crude
product was purified by Combiflash chromatography (CH2Cl; to 1% MeOH in CH,Cl,) to

give the product (4.0 g, 94%): Mp 118-120 °C; MS m/z 483 (M + H).

Step 4.

L

|

4-[4-(6-Ox0-4-pyridin-2-yl-1,4,5,6-
tetrahydro-pyridazin-3-yl)-phenoxy]
-piperidine-1-carboxylic acid tert-
butyl ester
A solution of the product from step 3 (4.0g, 8.3 mmol) and hydrazine hydrate (0.83
g, 16 mmol) in 30 mL of EtOH was stirred at 90 °C overnight. The yellow suspension was
reduced to ~15 mL of EtOH. The solid was collected and washed with cold EtOH to give

the product (2.05 g, 55%): Mp 213-214°C; MS m/z 395 (M-iBu + H).

Example 113

H
@)
= "N o

Y

6-[4-(Piperidin-4-yloxy)-phenyl]-5-
pyridin-2-yl-4,5-dihydro-2H-pyridazin-3-
one

This compound was prepared from the product of step 4 using procedures described
in Example 102 Step 3 MS m/z 351 (M + H).
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uor o- et hyl ) - 2H pyri dazi n- 3-one 121-
Example 114
H
O N\IN

3
L0

A

6-[4-(1-Cyclobutyl-piperidin-4-ylox
y)-phenyl]-5-pyridin-2-yl-4,5-dihyd
ro-2H-pyridazin-3-one

This compound was prepared using the procedure for Example 103; Mp 199 °C
(dec); MS m/z 405 (M + H).

Example 115

0 a

H
N
Z N 0
)

6-[4-(1-Cyclobutyl-piperidin-4-ylox
y)-phenyl]-5-pyridin-2-yl-2H-pyrida
zin-3-one

§

) [
) (e
= N o]

\I

4-[4-(6-Ox0-4-pyridin-2-yl-1,6-dihy
dro-pyridazin-3-yl)-phenoxy]-piperi
dine-1-carboxylic acid tert-butyl e
ster

Step 1.
o

A mixture of the product from Example 113 step 4 (0.3 g, 0.67 mmol) and cesium
carbonate (0.65 g, 2 mmol) in 4.0 mL of DMSO was heated under air at 150 °C for 0.5 h.
The reaction was cooled to rt, filtered, washed with CH,CI; (3 x 15mL) and combined. The
CH,CI; solution was washed with saturated NaHCOs, water and dried over Na;SO4. The

crude product was crystallized from MeOH and ether to give the Boc product; Mp 210-2 °C;
MS m/z 449 (M + H).
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6- (4-(3-Pi peridin-1-yl-propoxy)-phe
woyipoBss, 2, 2-trifluoro-ethyl)-2Hp yridazi n-Benus2082616699

- 130 base 396 (Mt 14) Exanple 139 5Step 1 0C _Cyy,
6- (6- Chl or o- pyri din-3-yl)-4,5-di hydr o-
21-1-pyridazin-3-one To
et hyl -4-(4-chl oro-3-pyridyl)-4-oxobutyrate (5 g, 20.7
nmmol) in ethanol (30 mls) 10was added hydrazi ne
rmBqlﬁé(!jf@c%l{u%ﬁ%ip&ﬁdiﬁM-ﬁﬂ'ﬁﬂ/)—pheﬁyl]eﬁ-pQM&fnﬂi-ghQH-pyridazinG-one
stirring at 80 C, the reaction was concentrated to

was prgpfred oy ghe pypave l%ﬁ@PtIHé“"‘FgelérﬁFﬂsq’iﬁs @%FPBW 1wt rarRigd 02 Step 3

and ﬁkd:ﬁnQEQ@_’,OM ARGCAides! -MQ:QI'ZV@:J,?\/[A»» g%c%f product (77%;
VE Mz 210 (M + H). 2008/ 013838PCT/ US2007/ 016699

6-{4-(1-Cyclobutyl-piperidin-4-ylox
y)-phenyl}-4-methyl-4,5-dihydro-2H-
pyridazin-3-one

0]
O
OH

4-(4-Hydroxy-phenyl)-2-methyl-4-oxo
-butyric acid ethyl ester

5 Example 116

Step 1.

10
A solution of 4-(4-methoxyphenyl)-2-methyl-4-oxobutyric acid (10 g, 45 mmol) and
150 mL of 48% HBr in 20 mL of AcOH was heated to 100 °C for 48 h. The solvent was
evaporated and EtOH (3 x 30 mL) was added and evaporated to give 4-(4-methoxy-

phenyl)-2-methyl-4-oxobutyric acid ethyl ester (9.96 g, 93%); MS m/z 259 (M + 23).

o oS

4-[4-(3-Ethoxycarbonyl-butyryl)-phe
noxy]-piperidine-1-carboxylic acid
tert-butyl ester

15
Step 2.

20 4-[4-(3-Ethoxycarbonyl-butyryl)-phenoxy]piperidine-1-carboxylic acid tert—Butyl
ester was prepared using procedure described in Example 102 step 1; MS m/z 442 (M + 23).
The final product 6-[4-(1-cyclobutylpiperidin-4-yloxy)phenyl]-4-methyl-4,5-
dihydro-2H-pyridazin-3-one HCI was prepared from 4-[4-(3-ethoxycarbonyl-
butyryl)phenoxy]-piperidine-1-carboxylic acid tert-butyl ester using procedures described in
25 Example 102 Step 3 and Example 103; Mp 257-9 °C; MS m/z 342 (M + H).
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Step 2 4-[5-(6-0x0-1, 6-di hydro-pyridazin-3
-y1l) - pyridin-2-yl oxyl - pi peri di ne-1- carboxylic acid
wo 2008/ Bssy/l ester 5To PCT/US2007/016699
6- (6-chl oro-pyridin-3-yl)-4,5-di hydro-2H pyri dazi n-3-0
ne (3 g, 14.4 mol) in DVSO (40 nL) was added
4- hydr oxy- boc-pi peridine (2.9 g, 14.4 mol ), foll owed
by 1M KtOBu (19 nlL). After overnight stirring at 100C
open to air, the reaction was cooled, diluted with
Exanipbdl 07 onet hane and washed several tines with
wat er/ brine, dried er sodiumsul fate, and
concentrated und cuumto obtain 4.9 g crude
product (929% ’#ﬂz1373 LO(M H) Sep 3
6- 16- (Pi peri din-4- I di
y1] - 2H pyri dazi n- 3- one )
445- ( 6- ox0- 1, 6-di hydr o- pyfi d&zi n3-y1) - pyri di n- 2- yl oxy

] -pi peridine-1- carbgx r ester (4.9.
g, 13.2 xrunol) |§y,gﬁ@?J°I°8m?§Q€%&§ 4t\ﬁyag&,added 4N
HC1/ di oxane (6.6 After overnight stirring
Swpqt 60 C, the reaction was concentrated under vacuumto
obtain 4 g of product ag the FTC! salt (quantitative);
M5 rn/z 20327 (M 11), Stlep 4 Exanple 139 - 146 -
WO 2008/ 013838PCT/ USZO'@?/ 16699
6-[ 6- (pi peri di n-4-yl oxy i n-3-yl1]-2H pyri dazi n- 3-
one hydrochl oride (407 ny, nmmol ) i.n a m xture of
DMF (5 L), nethanol (15 rrL)N arfd acetic acid (250 pL)
was added cycl opentmmk{, riéih-3-)-2A- ol ), fol | owed
by sodi um cyanobor ofyidiaki@e3-orgdl g, 5.9 mol ). After
stirring at 60 Cfor 2 h, the reaction was

co ﬁ@ﬂtdh%r@ﬂynd&%frf-“oh@ '@ﬁﬂ g 5&?5 YRR Ghée BY UteR® Pﬁfgﬂiﬁé‘ Bbid in

sodi um car b onat e, h water/bri ne,

wates 6ff) mfa. 4 mEod), W«'éﬁri@?ﬂé@ri@éﬁﬂf@tf@n 24 71h éﬂprrmn wassooled to rt, the
solid ey M SRR PR (S0 gyt was rmaigd yigh pRoCl

MeO34 1:1 Maned ﬁlﬁﬁrGCEKagipb 6-ivd6-2H-pyridazin-3-one (4.64g, 35%).
S;I/-Iglré tu%oo‘%f %gﬁzgiy Py a‘%'-,lkrh%é)ngrgg%fgoﬁ‘ﬂn}nol) and 30% formaldehyde

in water was heated to reflux for overnight. The reaction was cooled to rt, and the resulting

solid was filtered to give 2-hydromethyl-5-iodo-2H-pyridazin-3-one (5.2 g, 99%).

A mixture of 2-hydromethyl-5-iodo-2H-pyridazin-3-one (1.15 g, 4.56 mmol) and 2-
chloro-5-pyridineboronic acid (0.72 g, 4.57 mmol), tetrakis(triphenylphosphine)-
palladium(0) (0.53 g, 0.46 mmol) and potassium carbonate (1.89 g, 13.7 mmol) in 30 mL of
1,2-dimethoxyethane and 10 mL of water was degassed for 3 min, then heated to 85 °C
overnight. The reaction was cooled to rt, filtered and washed with ethyl acetate. The
organic layer was separated, concentrated, and triturated with ether to give 5-(6-chloro-
pyridin-3-yl)-2H-pyridazin-3-one (0.4 g, 36%); MS m/z 208 (M + H).
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To the product fromstep 1 Exanple 139 (115 ng, 035
mmol) in DVBO (5 nL) was added
wd Joosmogssopanol - pi peri di n-4-yOnet hanol (130 ngpcuSB07/016699

mmol ) and IMKtOBu (1.1 m, 1.1 mmol). After overnight
stirring at 100C, the reaction was diluted with 15
di chl or onet hane, washed with water/brine several
times, dried over sodiumsulfate, and concentrated.
The product was purified by prep TLC plates to obtain

Step84 my (35%; Mp 188-191C, MS mz 329 (M+ H. WO
2008/ 013838PCT/ US20®7/ 016699 The fol | ow ng exanpl es
wer e prepared usi ngluret hods for exappl e 139 Exanpl e

Structure Mp (OHNB Mz 141 HON.. §". |.N-.,1 ...0 )N
X ipji’jﬁ#nl-k@ X

I, "--0 646-(1-CyNd
y)-pyridin-3-yl]-2H pyri daki n-)]3- ohe 217-219 327 (MtH)
142 HNNINNI-%..,...-NDO ©

4-[5-(6-Ox0-1,6-dihydro-pyridazin-4
-yl)-pyridin-2-yloxy]-piperidine-1-
carboxylic acid tert-butyl ester

A solution of 5-(6-chloropyridin-3-yl)-2H-pyridazin-3-one (73 mg, 0.35 mmol) and
4-hydroxypiperidine-1-carboxylic acid tert-butyl ester (140 mg, 0.70 mmol) in 2.7 mL of
DMSO was stirred as KOtBu in 2-methyl-2-propanol (1.0 M, 14.4 mL) was added
dropwise. After stirring at 110 °C overnight, the reaction was cooled to rt, and 2 mL 6f
water was added. The mixture was extracted with CH,Cl; (3 x 10 mL), the extracts
combined and dried over Na;SO;. The crude product was purified by prep. TLC with 10%
MeOH in CH,CI, to give 71 mg (54%) of 4-[5-(6-ox0-1,6-dihydropyridazin-4-yl)-pyridin-
2-yloxy]piperidine-1-carboxylic acid tert-butyl ester; MS m/z 273 (M-Boc-H).

Example 117 hydrochloride was prepared from the product in step 2 using
procedures described in Example 102 Step 3 and Example 103; Mp 232-4 °C; MS m/z 327

M + H).

Example 118
(F
(o) N‘N
- J
2-(2-Fluoro-ethyl)-6-{4-[3-((R)-2-m
ethyl-pyrrolidin-1-yl)-propoxy}-phenyl}-2H-
pyridazin-3-one
Step 1.
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646- (1-1 sopropyl - pi peri di n-4-yl oxy

)-pyridin-3-yl]-2H pyridazi n- 3-one 195-197 315 ( MtH)
wGEdanmses 143 0 6-[6: (1- Cycl opentyl - pi peri di n-BeHUS2007/016699

Xy)-pyridin-3-yl]-2-nethyl-2H pyrid azin-3-one Step 1

6- (6-Chl oro-pyridin-3-yl)-2-nethyl-

102H pyri dazi n- 3- one To

6- (6-chl oropyri di n-3-y1) -4, 5-di hydr o- 2H pyri dazi n- 3-on

e (1.03 g, 4.93 nmol) in HVSO (40 nL) was added

i odonet hane (4604, 7.4 | ) and cesium carbonate (3.2

g, 9.86 mmol ). After agwernight stirring at 100C open

to air, the reaction s cooled, diluted 15w th

di chl or onet hane, steveraI times with

wat er/ brine, dried oyerllsodjum sulfate, and

concentrated under vacuunj obt ain 835 ny product

(79%; Ms mz 222 (M+ H):

2008/ 013838PCT/ US2007/ 016699 S ep

4- 15- (1- Met hyl - 6- éx@- Fiuoﬁﬂ ﬁllhwy@-l(‘bn’ipwpndam n- 3-

y1) - pyri di n- 2- yl oXyP- Brpﬁ@‘i‘alza'r%@"q carboxylic acid

tert-butylester To

6- @Gm@ﬁumﬁ-%@rmdthozypllw@-mdaﬂhﬁpwa {49img,3.2hmmol), 1-
to dded
broro2 ot e P2t sl o 545391 G iy g3l Gltbonsi (553 me, 2.0
eq.) kit @B\L QﬂGHaCNiyyasiIl&.aﬁedrmﬂIO)T oAfetreighto VEenre gdtionSthixhiire ﬁb@ls filtered
ction was ate rt.i
and Binelisteg; B BiERiE s RROBORYO Bmbindl it 8 Bxane and
EtOAL td gthe(rZLMOr_l?_ﬁthyDIG gun?Mypmiy@?ngy&ﬂhb fin-PBhk (200 mg, 97%);
n e product was purifie col umm

Ms '@2%3%{% gghy ( 99p1 di chl or ongt hane: net %anol ) to

ObE&hﬁip& 11 8hydedMl oriddSwid Bregstéd (ﬁMnf‘th%%duct in steﬁ 1 using

143- 145 were synthesi zed u3|ng
PYOCEQ%gyéeSﬁﬁBe%We%‘aﬁnlt lgd pndtesamplerBosnaprl énft‘tq \MS m/z 360 (M +H).
am nation) and Exanple 143 Step 1 dl kyl ati on. Exanpl e

St 1THE ¥l dving compounds were prepared as HCI salts unless noted using methods

for example 1, example 11 or example 91.

Example Struct Mp MS
P ure °C) | m/z
H F =
N—-N F
119 = 252-3 | (M +
H)
6-{3-Fluoro-4-[3-((R)-2-methyl-pyrr
clidin-1-yl)-propoxy}-phenyl}-2H-
pyridazin-3-one
H, F
N-N
o= o’\/\ho 332
120 2402 | (M +
6-[3-Fluoro-4-(3-piperidin-1-yl-pro H)
poxy)-phenyl]-2H-pyridazin-3-one
H
‘ N-N ~ ~
. OWOMNQ 330
121 201-3 | (M +
4-Methyl-6-{4-[3-((R)-2-methyl-pyrrolidin-1-yl) H)
g;c;poxy] phenyl}-4,5-dihydro-2H-pyridazin-3
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Mp (t) MSnmz 1431 ON. '"---N*.s. NOI | O
616- (1- Cycl opentyl -pl peridin-4-ylo

WOY)ospyIssgLt i n- 3- y0- 2- met hyl - 2H pyri d azi n- 3- oneCT/582005016699
355 (M+ H) 144 1 ON. N...)O INi...-- o0
646- ( 1- Cycl obut yl - pi peri di n-4-yl ox
y)-pyridin-3-yl]-2-nmethyl-2H pyrida zin-3-one 175-180
341 (NI + H WD 2008/ 013838PCT/ US2007/ 016699 Exanpl e
Structure M (O

DAY SV LS Y

; Mp MS
Example Structure ©C) m/z
H\ >
N-N H
— 328
122 207-8 M +
4-Methyl-6-{4-[3-((R)-2-methyl- H)
pyrrolidin-1-yl)-propoxyl-phenyl}-2H-
pyridazin-3-one
H\
N-N
OWOMO 328
123 2279 | M+
H)

4-Methyl-6-[4-(3-piperidin-1-yl-pro
poxy)-phenyl}-2H-pyridazin-3-one

N-N

-
o ) O oA

124 ) = | 1202 | Qur
H)

4-{4-[3-((S)-2-Hydroxymethyl-pyrrol
idin-1-yl}-propoxy]-phenyi}-2-methyl-5,6,
7,8-tetrahydro-2H-phthalazin-1-one

(@) N\IN ""—.Q
6 O O ~N 368
125 1724 | (M +

2-Methyl-4-{3-[3-({R)-2-methyl-pyrr
olidin-1-yl)-propoxy]-pheny(}-2,5,6
,7-tetrahydro-cyclopenta[d}pyridazin-1-on

e
I

(@) N\N
i
0\/\/'“0 368
126 1189%‘ M +

2-Methyl-4-[3-(3-piperidin-1-yl-pro
poxy)-phenyl]-2,5,6, 7-tetrahydro-
cyclopenta[d]pyridazin-1-one
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M5 mz 145 ON.
646- (1- Cycl obut vyl

SN N1 "1, O
- pi peridin-4-yl ox
W 2008913888 n- 3-y11- 2-i sopropyl - 2H pyr

113- 115
646- 13- (

369 (M+ H Exanple 146 ONr. 2
(R -2-Met hyl -pyrrolidin-1-

i dazi n- 3-BPOBUS2007/016699

y1) - propoxy) -pyridin-3-yl)-2Hpyrid azin-3-one 5 Step

1 HO

3- ((R) - 2- Met hyl

-pyrrolidin-1-yl)-pr op

an-1- ol

10To 3-chloro-1-propanol (1.00 g, 10.6 mml) in
Z-butandne (10.00 ni) s added R- Mp MS
Exammme1|- pyrrol i-di ne hy ?rb‘E?HrSH de (1.93 g, 15.%C) | mk
Mol ), Qot assi um car bonat € (3. 65 @H 26. 44 nmo ), and
pot assi ym i odi g .76 g, 10.6 1) . After oyerni gh‘t
stirring at ipo § tNe reaction wag filtered,
partiticned bet rhgrorethanbivat er, waghed wifth
brine, dried ova ' uI fate, and concent|at ed 384
under vacuumto obt a| n 495 ny product (339 ; z (M +
144 (M 4 H) H)
6- (613- (|(R) - 2 3{?-(( Pf° “PPt i-pyrto
) poxyl-pBanyl-2-methy,
y1) - progoxyl - py '@ j‘gﬁ T e,m([gj azi n-3tone WO
2008/ 013838PCT/ L)ﬁ&&@ﬂ
N=
N' O/\/\N
e VaVsass 356
128 o . 2513 | M+
2-1sopropyl-5-{4-{3-((R)-2-methyl- H)
pyrrolidin-1-yl)-propoxy]-phenyl}-2H
-pyridazin-3-one
H CN -
N-N ~~
o=} o %::> >200 | 339
129 dec. M+
2-[3-((R)-2-Methyl-pyrrolidin-1-yl) base H)
-propoxy)]-5-(6-oxo-1 6-d|hydro pyridazin-3-
yl)-benzonitrile
H CN
N_h{ NS
o o N
- ) 2079 | 33
130 b M +
ase H)
2-[3-(piperidin-1-yh)-propoxy}-5-(6-oxo-1,6-di
hydro-pyridazin-3-yl)-benzonitrile
{-OH
o o) N -
131 — Q 9b5 98 M +
ase H)
2-(2-Hydroxy-ethyl)-6-{4-[3-((R)-2-
methyl-pyrrolidin-1-y!)-propoxy}-phenyl}-
2H-pyridazin-3-one
H\ -
N—-N H
= o, 163-7 | 328
ase H)
6-{4-[(S)-2-Methyl-3-((R)-2-methyl-
pyrrolidin-1-yl)- propoxy]-phenyl)-z
H-pyridazin-3-one
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Step 2 To

6- (6-chl oro-pyridin-3-yl)-4,5-di hydro-2H pyri dazi n-3-0
woeods D838y, 2.86 nmol ) 5(step 1 exanple 139) par/O8H07/016699
(15 nmL) was added

3-(R)-2-nethyl pyrrolidin-1-yl)-propan-
3.46 mol) and 1M KO Bu (5.72 nlL).
stirring at 110C open to air,
cool ed and poured into water,

After overn

extracted with

i ght

1-01 (495 ny,

the reacti on nm xture was

li,chl ororret hane, washed wth brine, dried over[s UTT_——
s;L}}chlagflg and concentr at eﬁ""‘m’éepr oduct was purj fj ]i ﬁf/i
Isi ng prgp TLC pl abes (9 I dichioromethane et m@.)
to obtain 68 10 81 G z 315 (M + H).
Exanpl e 147 64g-% 7 ﬁ%@poxy)-pyr 3
{ di B33-y1] - 2H pyri o@ -3-one 15Thi>~tonpound mas>* | 354
brepar ed jusing the internediate fromstep 1 exa fe | M+
139 and 3- piperi dltdﬂ(&ﬂwperbﬂah 1'?/&&&&%9 usi ng net hpd8ase | H)
Hescri bed for exanyil2s.c¥46y nd58 C M5 Tx*| 315
Mel—1) | Exanple 9 wdazn-mﬂen - (1
r Cycl obufyl - pi peri 'a,uh 4-
y) - pyridiin-3-y1] o4(d- 54 186 | 314
hydi3e- 211- pyri dazi /&=3- o Step | dec. | (M+
P008/ 013838PCT/ US2007/ 016699 To S H)
- hydr oxy- boc- pi pé 4@1Pm€nd I-yfopgy)- 7. 71 nmol ) in 0
45 HJL) vas—acdde Ap e.n)llrﬂ"mﬂl aéoqg; Fae \ followe hy
1- (5-chl )ropyrldln,\ﬁNyI) f ﬁone (1 OO g, 6.43 mol).
After overni ght e#{r A e@» 300~ Con reactign yas | 344
pout®d i pto water, €X ed with | oromet Hangse . | v+
washed with brine, dried over sodium sulfate, r[%s H)
concent r at ed. Th%ﬁgpﬂdgﬁ P'??a@\-mvrbn‘okyed using |a Single
St-ep—eetHm—{FX 3P BCYBIRIT® acet at e) to obtlain 0. 5
g (25% ;| M5 miz 334, (1\4_+°¥§ Step 2 10
445- ( 3- Ef hoxycar y2 Bty
VT yDy@yr di n- 2- yI 0 -pi ridine- 1‘3ar boxyl i ¢ aALﬁsd 344
tert-buty est M+
4- (5-acefyl - pyr |1E§3"'ff':z>% 6@2}} "ﬁﬁfﬂe}ﬁ'&@ﬂ’"ﬂe | -car hoiH§ c| B
1d terf butyl ester mml) in THF (15
m) at -{8 C was a{lded 5M pot aSSI um
bi s(trinethyl sil e
: =" o’\v/\T::] 114 | 328
137 dec. | M+
base H)
6-[2-Methyl-4-(3-piperidin-1-yt-pro
poxy)-phenyl]-2H-pyridazin-3-one
Wy -
138 °=“<tj§"<::>*"°/\\//\§:5> >200 |
— tartrate (I\I:II)-*-
6-{4-[3-((R)-2-Methyl-pyrrolidin-1-yl)-
propoxy]-phenyl}-2-pyrimidin-2-yl-2H-
pyridazin-3-one
CF
168 D\O\ f\/\N 76-78 (izi
6-{4-[3-((R)-2-Methyl-pyrrolidin-1- base H)
yh)-propoxyl-phenyl}-2-(2,2,2-trifl
g?éfgﬁg‘yl)-“ 5-dihydro-2H-pyridazi
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10

15in toluene (17 nm) and stirred for 30 nm before

addi ng 2- br ono- 2- net hyl - propi oni ¢ aci d et hyl
wd@ 1008613888 8. 49 nmol ) at
stirring at

HCl , ext
wat er/ br

r.t.,
racted wth dichl oronet hane,

i ne, dried over sodiumsulfate, and

ester

-78 C. After overni gheCT/US2007/016699
the reaction was quenched with IN
washed wth

concentrated. The product was purified using a Single

Step colum (7:3 hexanes:ethyl acetate) to obtain

458 g(25%; MEnmz 435 (M+ H). 20 Step 3
Fapmdeq- Di met hy1- 6- ox0Stragtuwges.- t e 2&% zﬁi
tratydrg=pyrigEazi = 3=y 1) - pyridin- 2-
yl oxyl - pi per{ di ne-1-carboxylic acid tert-buty| ester
25To N~N
445- ( 3- at - TRYI -but yryl - pyri di h-@-g9 oxy>8
Thilp&ri di ne- 17 cal pHxX¥ i ¢ acid’ tert-butyl estprpi@. 31 H)+
g, 0.732 MEni)aipbeRctil 0 e, slded
hydr azi ne mﬁﬁ&ﬁ&@%ﬁhﬁ%@ overni ght|stirrijng
at 120 ¢, th®eoneacti on was WO
20087 0TI3838PCT7 USZ0G¥] 016699 partitioned between
di chl or dmet hane/ wafei , washed with Hrine, dried over
sodi um qul f at e, cagd doncentrat ed ungler vacuunit @21- 396
obtjgipn . 235 ny priady %{'\Mﬁf'ﬂnl 403 (M +1bB. | M+
Step 4 4, 4- Di rrgt{g{sé‘ 5 l| peo%nqll n;j4-y| o>?<> base H)
y)-pyridin-3-yl1- 4 ¥ -1-i dazi n- 3- pne
To 415 o b LS |
5 5—drmethyi=6=0 475, 6-tetrahydro-pyridazin-3-y1
) - pyridifn-2-yl oxyk’ pi’peri di ne-1-carboxylic acid
tert-butlyl est e 9-340 g, 0.845 in 128- 396
di chl or gnet hane™ T§_1 s adadedNTEA (0. 700 go +
Af 1 stliirring at r.t. 8 h, th reaction\’% (l\é
concentrjat ed undgfs.(4dGELHR-L R pRRx@LRe pr oduct ag A TEAD
salt (annt I tati i) RS tihao-8td-Bae + H). Exanple 148
was prepared usiY§eah&EoHr oduct fromstep 4 and

cycl obut anone using the procedure for exanple 139 step
Exariple 18240- 245; MS nmlz 357 (M + H). 15 Exanple 149 Step
I To exanple 141 (0.509g. 1.56 mmol) in DVF (8
m.) was added pqtasHi um carbonate (0.431 g, 3.12
mmol ), 2- bronopyrs mol ), and

copper (1) 25i odi deg( g, 05 ). After
he reaGti on was cool ed,
ed with water/brine,

stirring at 150C for 4
diluted with dichl orone

drie' d over sodi ure-syYliCatiepenghpipariincepbr at ed. The
product was puri f >e@dpyidintgyIRtepyridadic3ohat es (9: 1

Step 1

o)

6-(6-Chloro-pyridin-3-yl)-4,5-dihydro-
2H-pyridazin-3-one
To ethyl-4-(4-chloro-3-pyridyl)-4-oxobutyrate (5 g, 20.7 mmol) in ethanol (30 mL)
was added hydrazine monohydrate (964 uM, 31 mmol). After overnight stirring at 80 °C,
the reaction was concentrated to half of the volume and the resulting yellow solid was
filtered off and dried to give 3.4 g of product (77%); MS m/z 210 (M + H).
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WD 2008/ 013838PCT/ US2007/ 016699
di ehl or onet hane: net hanol ), dissolved in nethanol with
wo DooBICidses her (-2 nlL) added, concentrated, andpPCT/US2007/016699
recrystallized from nmethanol /ether as the HC1 salt to
give 0.223 ng (33%; M 261-262 C, MSrn/z 404 (M +
H). S5Exanple 150 Step | 0 OH
4- (4- Hydr oxy- phenyl ) - 4- oxo-butyric acid ethyl ester
10To 4-(4- et hoxy- phenyl)-4-oxo-butyric acid ethyl
Stepsster (4.5 g, 19.0 mmol) was added 48% HBr (50 nlL).
After overnight stirring at 120 C, the reaction was
concentrated and et hanol was added seveqral tinmes and
concentrated to o ithn4. 18 g product 4% ; M5 nlz
223 (NI + 1-1). 15Stepl2 |phenylphosph|ne
(2.48 g, 9.48 mmol) oadded 40% w' w
DEAD in toluene (4.00 m,x ,ﬂggﬂ) and the reaction
was cooled at 0 C before add| 20a ntxture of
4- hydr oxy- boc- pi peri |ne 4 7 14 mol ) and
4- (4- hydroxyphenyl)4" 0% E%F' f%g ﬂaﬁﬁﬁyl ester (1.3
g, 5.8 mol) in THF rnight stirring
at r.t., the reactlon mas concentrated and the pr oduct

(o AU LR B30 251005 BT B 0 et 4 i

DMS80&40 MIJ-)lwds) add28 430 drig-BEH PR 1iaRiRIPTTY, US20R A, 66188ved by 1M

t 3 . .. o ; .
KBy 80 gl fer permigt st W05 oRra P 4. PeyepioRasccoled,
diluted peéth dichierdm&hskoand w&ish@ﬂ iselvdrArttm&Nith vesdrBrinkQdried over sodium
444- (. 3- ethoxgﬁfrbonyl i Qny1) £henoxykp|per|d|ne-1

sulfat%,cﬁn &%}Fqnér EYTCUUG}J cg}qtalggt gC{LEiC@O ct §929); MS m/z 373
#Hp! ) in 2-propanol (25 nm) was added hydrazine
nonohydrate (0.662g, 13.2 mmol). After overnight
stirring at 120 C, the reaction was concentrated down,
Stepgarti ti oned between di chl or onet hane/ wat er, washed wi t h
brine, dried over sodiumsulfate, and concent r at ed

under vacuumto obtalh 2.18 g producH (88%; M nifz
374 (M + 14). 10 15 b
614- (1- Cycl obut yl - pi - 44yl o

y) - pheny11- 4, 5-di hydr o- 2H ¥'dd&2i n- 3- one

6-[6-(Piperidin-4-yloxy)-pyridin-3-
yl]-2H-pyridazin-3-one
To 4-[5-(6-ox0-1,6-dihydro-pyridazin-3-yl)-pyridin-2-yloxy]-piperidine-1-
carboxylic acid tert-butyl ester (4.9 g, 13.2 mmol) in dioxane (30 mL) was added 4N
HCl/dioxane (6.6 mL, 3 mmol). After overnight stirring at 60 °C, the reaction was
concentrated under vacuum to obtain 4 g of product as the HCI salt (quantitative); MS m/z
327 (M + H).

Step 4 Example 139

O
6-[6-(1-Cyclopentyl-piperidin-4-ylo
xy)-pyridin-3-yl}-2H-pyridazin-3-one
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156{ 4- ( pi peri di n-4-yl oxy) - pheny1] - 4, 5-di hydr o- 2H pyri d
azin-3-one trifluoroacetate was prepared using
wa@oondioiisgs for Exanple 148 step 4. To PCT/US2007/016699
6[ 4- (pi peri di n-4-yl oxy) - phenyl11- 4, 5-di hydr o- 2H pyri daz
in-3-one trifluoroacetate (630 g, 23.8 mmol ) in DW
(10 nm.), nethanol (50 nL), and acetic acid (2 nL) was
added cycl obutanone (5.33 L, 71.3 mmol) and sodi um
cyanobor ohydride (7.47 20g, 119 mml) in portions.

Afg RS- (ﬁbéﬁdlhﬂﬂyl%kyﬁgy&hﬁof-ylé &H@az'ix‘f‘—@fdﬂeq{yd&“&ﬁﬂonde (407 mg,
concentr at ed Por omet hane, wash

1.18 mima) i Brixtyrd of DM €5el§LM@¢th§reﬁiu(h$ﬁr§a4 gk %:etlsﬁald 250 pL) was
adde ?%Slgér@{o%g ((%sz E%Pi% EQ 1Bk l[y%EidM%{ E‘;%n%béloﬁgbﬁ’de (371

oro ane: nef hanol
mg, 5.2 mryelt)alAlﬁez elirringaho@Cdpn? d)r ﬁk@pt@mntvoasm@pmrﬁraze@ pgrtitioned

R i e s v
sodiuhb Sulfat¥\AndGR8¢ Gt ABIB Pk iS20a W3 enidied Bxugpirep TLC plates (9:1

dichlgrqmeihaccmnaton (165 Mp B, 7S m/z 341 (M + 1.

y) - phenyl ] -4, 5-di hydr o- 2H pyridazin -3-one HI -Th'iXJ

Exarfple96t0198 328 (M+ H 151 o
644- (1- Cycl obut yl - plperwctln 4-yl ox

y) - 3-fl uor o- phenyl ] - "{11 ydr o- 2prri dazi n-3-one H
N, N | — =N ‘
SO

6-[6-(1-1sopropyl-piperidin-4-yimethoxy)-
pyridin-3-yl]-2H-pyridazin-3-one

To the product from step 1 Example 139 (115 mg, 0.55 mmol) in DMSO (5 mL)
was added (1-isopropanol-piperidin-4-yl)methanol (130 mg, 0.83 mmol) and 1M KtOBu
(1.1 mL, 1.1 mmol). After overnight stirring at 100 °C, the reaction was diluted with
dichloromethane, washed with water/brine several times, dried over sodium sulfate, and
concentrated. The product was purified by prep TLC plates to obtain 64 mg (35%); Mp
188-191 °C; MS m/z 329 (M + H).
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Nl:1 0 0 195-197 346 (M+ H) 152 HI1 NO

I P----- , _..-1 0 644-(1-Cycl obutyl-piperidin-4-ylox
wQ ooploeasysl] - 44- di net hyl- 4, 5-di hydro -2H pyri dae¢Tiv$200Me16699
157-158 356 (M + 11) 153. H, I SI----- ."--10

6-[ 4- (1- Cycl obut yl - pi peri di n- 4-yl ox
y) - 3-fl uor o- phenyl1- 4, 4-di net hyl- 4,
5- di hydr o- 2H pyri dazi n- 3- one

The following examples were prepared using methods for example 139

Example Structure Mp (°C) MS m/z

N/C. 217-219 | 327 QM+H)

141
6-[6-(1-Cyclobutyl-piperidin-4-ylox
y)-pyridin-3-yl]-2H-pyridazin-3-one

142 N 195-197 | 315 Q(M+H)

6-[6-(1-Isopropyl-piperidin-4-yloxy
)-pyridin-3-yl}-2H-pyridazin-3-one

5 Example 143

6-[6-(1-Cyclopentyl-piperidin-4-ylo
xy)-pyridin-3-yl]-2-methyl-2H-pyrid
azin-3-one

Step 1
(o}

6-(6-Chloro-pyridin-3-yl}-2-methyi-
10 2H-pyridazin-3-one

To 6-(6-chloropyridin-3-yl)-4,5-dihydro-2H-pyridazin-3-one (1.03 g, 4.93 mmol) in
DMSO (40 mL) was added iodomethane (460 nL, 7.4 mmol) and cesium carbonate (3.2 g,

9.86 mmol). After overnight stirring at 100 °C open to air, the reaction was cooled, diluted

15 with dichloromethane, washed several times with water/brine, dried over sodium sulfate,
and concentrated under vacuum to obtain 835 mg product (79%); MS m/z 222 (M + H).
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147-149 374 (M + H) Exanple 154 5 To
exanple 150 (130 ng, 3.81 mmol) in DMSO (3 nlL) was
w@Eomed133esi um car bonate (248 ng, 7.61 mmol ). APCBUS2007/016699
stirring at 130 C for 2 h open to air, the reaction
was filtered, diluted with dichloronethane, washed
with water/brine, dried over sodiumsulfate, and
concentrated. The product was purified using Prep. TLC
plates (9:1 10di chl oronet hane: nethanol) to obtain 48
Stepy (37 % ;1Vlip 211-213 C Ms mz 340 (M+ H). - 156 -
WO 2008/ 013838PCT/ US2007/ 016699 Exanpl es 155-156 were
synt hesi zed usi ng nethods for exanple 154. Exanple
Structure Mp (O Jink 154 H oN. N OON*---0 O
614- (1 - Cycl opent i peridin-4-yl & '

xy) - phenyl ] - 2H pyr onj:\/rlqko
| o

4-[5-(1-Methyl-6-oxo-1,6-dihydro-pyridazin-3-
yl)-pyridin-2-yloxyl-piperidine-1-carboxylic
acid tert-butylester

To 6-(6-chloro-pyridin-3-yl)-2-methyl-2H-pyridazin-3-one (3 g, 13.6 mmol) in
toluene (50 mL) was added 4-hydroxy-boc-piperidine (2.7 g, 13.6 mmol) and 1M KtOBu
(16.3 mL, 16.3 mmol). After overnight stirring at 80 °C, the reaction was concentrated,
partitioned between dichloromethane/1N sodium carbonate, washed with water/brine, dried
over sodium sulfate, and concentrated. The product was purified by column

chromatography (99:1 dichloromethane:methanol) to obtain 2.7 g (51%); MS m/z 387 (M +
H).

Example 143-145 were synthesized using Example 139 step 3 and step 4

(deprotection and reductive amination) and Example 143 Step 1 alkylation.

Example Structure Mp (°C) MS m/z

143 154-157 | 355 (M + H)
6-[6-(1-Cyclopentyl-piperidin-4-ylo
Xy)-pyridin-3-yl}-2-methyl-2H-pyrid
azin-3-one

144 N 175-180 | 341 (M +H)

6-[6-(1-Cyclobutyl-piperidin-4-ylox
y)-pyridin-3-yl]-2-methyl-2H-pyrida
zin-3-one )
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211-213 340 (M+ H) 155 oH NNl NLi EIIO O
644- (1- Cycl obut yl - pi peri di n-4-yl ox
wq oopheasys | - 2H pyri dazi n- 3-one 215-220 326 (M rCctAIS2085616699
HoN NI NX-7 010
6- [ 4- (1- Cycl obut yl - pi peri di n-4-yl ox
y) - 3-fl uor o- phenyll- 2H pyri dazi n- 3- one 236-238 344 (M
+ H) 5SExanpl e 157

Example Structure Mp (°O) MS m/z

145 N 113-115 | 369 (M + H)

6-[6-(1-Cyclobutyl-piperidin-4-ylox
y)-pyridin-3-yl]-2-isopropyl-2H-pyr
idazin-3-one .

Example 146

6-{6-[3-((R)-2-Methyl-pyrrolidin-1-
yl)-propoxy]-pyridin-3-yi}-2H-pyrid

azin-3-one
5
Step 1
~~ TN Y
HO
3-((R)-2-Methyl-pyrrolidin-1-yl)-pr
opan-1-ol
10 To 3-chloro-1-propanol (1.00 g, 10.6 mmol) in 2-butanone (10.00 mL) was added R-

2-methyl-pyrrolidine hydrochloride (1.93 g, 15.9 mmol), potassium carbonate (3.65 g, 26.44
mmol), and potassium iodide (1.76 g, 10.6 mmol). After overnight stirring at 100 °C, the
reaction was filtered, partitioned between dichloromethane/water, washed with brine, dried

over sodium sulfate, and concentrated under vacuum to obtain 495 mg product (33%); MS

15 m/z 144 (M + H).

Chiral

6-{6-[3-((R)-2-Methyl-pyrrolidin-1-
yl)-propoxy]-pyridin-3-yl}-2H-pyrid
azin-3-one
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To exanple 150 (1.50 g, 4.58 mmol ) in DVBO (20 nlL) was
added potassium carbonate (1.90 g, 13.7 mmol),
wQ@2do80maspgy/ri dine (0.872 nL, 9.16 nmol ), and copEERU$10)7/016699
10i odi de (0.0872g, 0.458 mml). After overnight
stirring at 150C open to air, the reaction was
filtered, diluted with dichloronethane, washed wth
wat er/ brine, dried over sodiumsulfate, and
concentrated. The product was purified using a single
step colum (9:1 dichloronethane: methanol), dissolved
Stepi2n et hanol and 1IN MJ I ether (-2 nL) was added, WO
2008/ 013838PCT/ US2007/ 016699 concentrated, and the
product was recrystal]i zed from et hanol /et her_as the

HCllo $abrehlerogmtrighnr3sd)-yp-dippdsoo i @yrigaging3-ons(39P Mmegk86 mmol)
(step( M:)i"a le 1%?1%191855 SSBE?:vJas added 3-(R)-2-methylpyrrolidin-1-yl)-propan-

1ol G495 ik 36 gnal) BTN BOSBR 13 72 By e vegnighiestrgng at 110 °C
operi i, deRciRRAREOR "“i’%@t}’f:@@f’? YIS RLR Bra iRl Wit

dichlacatethase; ivehsh@Dwith brinesdriditiecr 2ediyor aufatep pyd coaetrated. The

.94 oL 7. 8. ml te rni,ght st rri
prodhdr yiaSriel st Hted TG e R i ieaRtae it o) (Rptain 68
mg; MpOUT81 8 WeE; MBmhkixad i-ig).a Single Step coI um (9:1
di chl or onet hane: net hanol) to obtain 295 ng; MS niz 351
+ NX3 0 644-(1-Cycl obutyl -pi peridin-4-yl ox
Exaé’%?}h‘ﬁ]yl) 2-pyridin: 2-yl1-4,5-dihyd
15ro0-21- 1- pyri dam n- g one Exanpl e 158 was
synt hesi zed fromtHhe p,"oduct in step 1 by reductive
am nati on descri be Ie 150 and formng the
HC1 salt; M 263-265 M5 Exanpl es
159- 167 were prepared usi ho s sCyi bed for
exanpl es 150-157. 20 25 Exarrpl e Structure Mp (O M
wz 159 Y 6-[6-(3-Piperidin-1-yl-propoxy)-pyr :
idin-3-yl}-2H-pyridazin-3-one

This compound was prepared using the intermediate from step 1 example 139 and 3-
piperidin-1-yl-propanol using methods described for example 146; Mp 155-158 °C MS m/z
315 (M + H).

Example 148
N
0]
6-[6-(1-Cyclobutyl-piperidin-4-ylox
y)-pyridin-3-yl]-4,4-dimethy!-4,5-d
ihydro-2H-pyridazin-3-one
Step 1

Ao orteh

4- (5-Acetyl pyridin-2-yloxy)-piperi
d;ne— -carboxylic acid tert-butyl e
ster

-151-
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ol 0 01 oroN 614-((R)-1-Cycl ohexyl -pyrrolidin-3

-yl oxy) - pheny11- 4, 5-di hydro- 2H pyri dazi n- 3-one 184-6
w@4@spisdsr H) 160 hil oN. N 0 i PCc10%2007/016699

6- 14- ((R) - 1- Cycl ohexyl -pyrrolidin-3

-yl oxy) - phenyl ] - 2H pyri dazi n- 3-one 200-2 340 (M +1-1)

161 y NN ---- 311(MH) )1

To 4-hydroxy-boc-piperidine (1.55 g, 7.71 mmol) in DMSO (12 mL) was added 1M
KtOBu (8.36 mL), followed by 1-(6-chloropyridin-3-yl)ethanone (1.00 g, 6.43 mmol). After
overnight stirring at 100 °C, the reaction was poured into water, extracted with
dichloromethane, washed with brine, dried over sodium sulfate, and concentrated. The
product was purified using a Single Step column (7:3 hexanes:ethyl acetate) to obtain 0.5 g
(25%); MS m/z 321 (M + H).

Step 2

O O
PIQ
\/“X*@L IS ok

4-[5-(3-Ethoxycarbonyl-3-methyl-but
yry))-pyridin-2-yloxy]-piperidine-1
-carboxylic acid tert-buty! ester

To 4-(5-acetyl-pyridin-2-yloxy)-piperidine-1-carboxylic acid tert-butyl ester (1.36 g,
4.24 mmol) in THF (15 mL) at -78 °C was added 0.5M potassium bis(trimethylsilyl)amide
in toluene (17 mL) and stirred for 30 min before adding 2-bromo-2-methyl-propionic acid
ethyl ester (1.25 mL, 8.49 mmol) at -78 °C. After overnight stirring at r.t., the reaction was
quenched with 1N HCI, extracted with dichloromethane, washed with water/brine, dried
over sodium sulfate, and concentrated. The product was purified using a Single Step
column (7:3 hexanes:ethyl acetate) to obtain 0.458 g (25%); MS m/z 435 (M + H).

T Q)
~ Q.
O>

4-[5-(5,5-Dimethyl-6-oxo-1,4,5,6-te
trahydro-pyridazin-3-yl)-pyridin-2-
yloxyl-piperidine-1-carboxylic acid
tert-butyl ester ’

Step 3

To 4—[5-(3-ethoxycarbonyl—B-methyl-butyryl-pyﬂdin-2-yloxy]piperidine—1—
carboxylic acid tert-butyl ester (0.318 g, 0.732 mmol) in 2-propanol (8 mL) was added

hydrazine monohydrate (2 mL). After overnight stirring at 120 °C, the reaction was
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111010 6-14-((R -1-Cycl obutyl -pyrrolidin-3
-yl oxy) - phenyl ] - 21- 1- pyri dazi n- 3- one 162 kIl o1 0 -
W0 2008/0888% (M + H) 00 PCT/US2007/016699

6- 14- ((R) - 1- Cycl opentyl - pyrrol i di n3-yl oxy) - phenyl ]-4,5
- di hydr o- 2H- pyr i dazi n-3-one 163 1 N-00
2- Cycl obutyl-614-(1-cycl obutyl -pip
eri di n-4-yl oxy) - phenyl ] -4, 5-di hydro
-21i - pyridazi n-3-one 120-123 382 (m+ H WO

paﬂiam 1383 BREHIRARIANNVERE Ivishad Wit brine, dried over sodium sulfate,

and concentrated under vacuum to obtain 0.235 mg product (80%); MS m/z 403 (M + H).

H N :
T
N

H

4,4-Dimethyl-6-[6-(piperidin-4-ylox
y)-pyridin-3-yl]-4,5-dihydro-2H-pyr
idazin-3-one

Step 4

To 4-[5-(5,5-dimethyl-6-0x0-1,4,5,6-tetrahydro-pyridazin-3-yl)-pyridin-2-yloxy]-

A piperidine-1-carboxylic acid tert-butyl ester (0.340 g, 0.845 mmol) in dichloromethane (5

mL) was added TFA (0.700 mL). After stirring at r.t. for ~3 h, the reaction was
concentrated under vacuum to obtain product as the TFA salt (quantitative); MS m/z 303
(M + H).

Example 148 was prepared using the product from step 4 and cyclobutanone using the
procedure for example 139 step 4 ; m 240-245; MS m/z 357 (M + H).

Example 149
| A
=N
N
6-[6-(1-Cyclobutyl-piperidin-4-ylox
y)-pyridin-3-yl]-2-pyridin-2-yl-2H-
pyridazin-3-one
Step 1

To example 141 (0.509 g, 1.56 mmol) in DMF (8 mL) was added potassium
carbonate (0.431 g, 3.12 mmol), 2-bromopyridine (0.223 mL, 2.34 mmol), and copper(l)
iodide (0.0297 g, 0.156 mmol). After stirring at 150 °C for 4 h, the reaction was cooled,
diluted with dichloromethane, washed with water/brine, dried over sodium sulfate, and

concentrated. The product was purified using Prep. TLC plates (9:1
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Structure Mp (C) Ms mh 164 1 WC:1\ O
2-Cycl obutyl-6-[4-(1-cycl opentyl -pi pencil
wo2008913833/) - phenyl j - 4, 5-di hydr o-2H pyri dazi n- BeDus2007/016699

100-104 396 (IVI + H 1651000
2- Cycl obuty1-6-[ 4- (pi peridin-4-yl ox
y) - phenyl ] - 4, 5-di hydr o- 2H pyri dazin -3-one 168-170 328
04 H 166 _ CF3 1 ON1 -.NJ3:J ,..) O
6- [ 4- (1- Cycl obut yl - pi peri di n-4-yl ox

dmh}o}emb&ﬁyé :nethand])2didsdlvéd inugebagdlRyith 1N HCl/ether (~2 mL) added

dazi n- 3-one 146-147 410 (IVI
conczgﬁ]téll'étgd an recrystai'hzedqyrnlx maethanol/ether as the HCl salt to ggve 0. 223 mg

(33%); Mp 261-262 °C; MS m/z 404 (M + H).

Example 150

Step 1

\/OY\)\@L
0 OH

4-(4-Hydroxy-phenyl)-4-oxo-butyric
acid ethyl ester
To 4-(4-methoxy-phenyl)-4-oxo-butyric acid ethyl ester (4.5 g, 19.0 mmol) was

added 48% HBr (50 mL). After overnight stirring at 120 °C, the reaction was concentrated
and ethanol was added several times and concentrated to obtain 4.18 g product (94%); MS

m/z 223 (M + H).
o 0
~-© NJLOJF
: e

4-[4-(3-Ethoxycarbonyl-propionyl)-p
henoxy]-piperidine-1-carboxylic aci
d tert-butyl ester

Step 2

To triphenylphosphine (2.48 g, 9.48 mmol) in THF (25 mL) was added 40% w/w
DEAD in toluene (4.00 mL, 8.95 mmol) and the reaction was cooled at 0 °C before adding
a mixture of 4-hydroxy-boc-piperidine (1.44, 7.14 mmol) and 4-(4-hydroxyphenyl)-oxo-
butyric acid ethyl ester (1.3 g, 5.8 mmol) in THF (25 mL). After overnight stirring at r.t.,
the reaction was concentrated and the product was purified using a Single Step column (7:3
hexanes:ethyl acetate) to obtain 2.17 g (91%); MS m/z 406 (M + H).
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167 CF r3 ON..N 225-227 424 (M + 11) 100 O 64441-
Cycl opentyl - pi peridin-4-ylo
woygospieseg/11- 2- (22, 2-trifl uoro-efthy PCT/US2007/016699

1) -4, 5-di hydro- 21- 1- pyr | dazi n4- one Exanmple 172 O
544- (1 - Cycl obutyl - pi peri di n-4-yl ox
y) - phenyl ] - 3, 4-di aza- bi cycl o[ 4. 2. 0] oct-4-en-2-one WO
2008/ 013838PCT/ US2007/ 016699 Step 1
2- (4- Met hoxy- benzoyl) - cycl obut aneca rboxylic acid S

Step 30 3- oxabi cycl o[ 32. 0] hept ane- 2, 4-di one (8.00 .g, 63.4
mol) in THF (90.00 inL) at -78 C was, added 0.500 M of
p- ani syl nagneséun}?ronide (133 ni, .6 Mmvol) in THF
(90 nlL) dropw se: er stirring at?-78 Cfor 2 h, the
reacti on was quenehediwi ice hdgw@ter and
concentrated. The aqued FEZEQS acidified and the

d dried to obtain

9.72 g product (659% ; M- F1). Step 2 CH

MS iz 233 F1).
G T BB PRI ¢ aci d

2-(4-%Ndroxy-ben4§m
ethyl ester acid tert-butyl ester

To 4-[4-(3-ethoxycarbonyl-propionyl)-phenoxy]-piperidine-1-carboxylic acid tert-
butyl ester (2.68 g, 6.61 mmol) in 2-propanol (25 mL) was added hydrazine monohydrate
(0.662 g, 13.2 mmol). After overnight stirring at 120 °C, the reaction was concentrated
down, partitioned between dichloromethane/water, washed with brine, dried over sodium
sulfate, and concentrated under vacuum to obtain 2.18 g product (88%); MS m/z 374 (M +
H).

Example 150

6-[4-(1-Cyclobutyl-piperidin-4-ylox
y)-phenyl]-4,5-dihydro-2H-pyridazin-3-one

6-[4-(piperidin-4-yloxy)-phenyl]-4,5-dihydro-2H-pyridazin-3-one trifluoroacetate
was prepared using conditions for Example 148 step 4.

To 6-[4-(piperidin-4-yloxy)-phenyl]-4,5-dihydro-2H-pyridazin-3-one
trifluoroacetate (6.50 g, 23.8 mmol) in DMF (10 mL), methanol (50 mL), and acetic acid (2
mL) was added cyclobutanone (5.33 mL, 71.3 mmol) and sodium cyanoborohydride (7.47
g, 119 mmol) in portions. After stirring at 60 °C for 4 h, the reaction was concentrated,
diluted with dichloromethane, washed with water/brine, dried over sodium sulfate, and
concentrated. The product was purified using a Single Step column (9:1
dichloromethane:methanol) and recrystallized from chloroform/ether to obtain 2.2 g (40%);
Mp = 196-198 °C; MS m/z 328 (M+H).

Examples 151-153 were synthesized using procedures for Example 150.
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15 To
2- (4- nmet hoxy- benzoyl) - cycl obut anecar boxylic acid
wq 1@sadsss 43. 88 nunol) was added 48% hydr ogenpdr/081008B016699
in water (50 nL) and acetic acid (50 nL). After
overni ght stirring at 120 C, the reaction was
concentrated, stirred wwth ethanol a few tines, and
the product was purified using a Single Step colum
7: 3 hexanes:ethyl acetate) to obtain 7.70 g 20 (71%;
VSERamp7 |(M - H)  Structulxanpl e 172] Hillp &y MS m/z
ijnthesize fromit he product 1n step usi ng

rocedur es |dss %ENJI for exanple Mp 285-288C, MsS
z 354 (M|+

B- (4 & ((R-2-
r} poxyl - phenyl). 45 b| cy

1§

V1 196-198 | 328 M + H)
(Io[4 2. OScct 4:

2008/ 013834P Qﬁ%ﬁﬁ éﬂ%;;n
2-[4-(3-Chljor o.3pfnepoxy) benzoy

¢l obut anecqr boxyHi ¢ acid et hyl este P
2- (4- hydr oy ™
ester (0.5§5 g, 2.
pot aﬁéilum dar bon te

E’qyl) cyclobut anecar bpxyli c acild et hyl
|)FI n ac%\@ 10 nL) wgs added

1-
2 63 rrm??s.d'lg?t ¢r346 M + H)

5bro chl gr opr opanex(£48
act|on was fijl tered,

overni ght gtir C
partitioned f&gﬂ%‘?@y' ¥ wat er, washed with

brine, drigd om.ﬂaﬁmmouén sul fate, and| concentrat ed.
The product| was Hurified using a Single Step c¢lum
9:1 hexands® rNacet ate) to obtain] 030 g (42%; M
zn/z 325 (M

244- (35 chl dr o- pre enzpyl - cycl ob rip ]
' qg%hy! ester (0. g@QZZ nun oﬁ?ﬂﬁgg %%M+H)

e (d- fin-a-y1

I -py)t:;;hehw]&namraggﬁ e ygﬁo fpnic acid|salt

1. 38-2hmfidazipdbosSi um carbopate (0.383 g,

zawd ot assi um i odi de (O 153 g, 0.924
YEFTHght stirring , the reaction

th

i i th diehl i hane, waghed
i [ ove i um sl
onceln rat ¢d. The pr @rlfl e {f? %9 %7?1&\'{9'”{)
tep col um 20 i thharte) to|obtain
.213 g (62%; %ﬁfgﬂ‘gﬁ’gﬁﬁﬁiﬁ thy npl e 173 wyas

vnt hesi zed usmmydmt-imdwuddﬂserdnbed 'flor exanpl ¢ 1 and

exanpl e
H
Ox-N-y
% /O’ ::
O

6-[4-(1-Cyclopentyl-piperidin-4-ylo
xy)-phenyl]-2H-pyridazin-3-one

|perllc]|

Example 154

To example 150 (130 mg, 3.81 mmol) in DMSO (3 mL) was added cesium
carbonate (248 mg, 7.61 mmol). After stirring at 130 °C for 2 h open to air, the reaction
was filtered, diluted with dichloromethane, washed with water/brine, dried over sodium
sulfate, and concentrated. The product was purified using Prep. TLC plates (9:1
dichloromethane: methanol) to obtain 48 mg (37 %); Mp 211-213 °C; MS m/z 340 (M + H).
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11. 25 30 WO 2008/ 013838PCT/ US2007/ 016699 Exanple 176

0 444-(1 -Cycl obutyl - pi peri di n-4-yl ox
wQ oophoesysl1l- 2, 5, 6, 7-t et rahydro-cycl o

pent a[ d] pyri dazi n-1-one 5To exanple 174 (0.500 g,

PCT/US2007/016699

1.36

mol ) in DMSO (5 nmL) was added cesium carbonate (0.887
g, 2.72 mol). After overnight stirring at 140 oC open
to air, the reaction was poured into water, extracted

w t h di ehl or onet hane,

over sodium sul fate, and concentrated. The

washed with water/brine,
product was

dried

pUbjahipdes US-hap Perpsynttiesizpd asing mfeghdds for example 154.

di chl or onet hane: net hanol ); M =- 210-213 C, M5 niz 366
LA LI\ oaaa ] Qt + AMMa——tN A : Y B W
BRI AR L . 3 U5 i TN
OsN. N
X | N/( )
154 JQ 211213 | 340 (M +H)
0]
6-[4-(1-Cyclopentyl-piperidin-4-ylo
xy)-phenyl]-2H-pyridazin-3-one
H
O N‘N
X | /D
155 O’ 215-220 | 326 (M +H)
o
6-[4-(1-Cyclobutyl-piperidin-4-ylox
y)-phenyl]-2H-pyridazin-3-one
H .
O N\N
P F N/D
156 /O 236238 | 344 (M + H)
o)
6-[4-(1-Cyclobutyl-piperidin-4-ylox
y)-3-fluoro-phenyl}-2H-pyridazin-3-
one
Example 157
| S
2N
O N<

N
]

§ T
A

To example 150 (1.50 g, 4.58 mmol) in DMSO (20 mL) was added potassium
carbonate (1.90 g, 13.7_mmol), 2-bromopyridine (0.872 mL, 9.16 mmol), and copper(l)

iodide (0.0872 g, 0.458 mmol). After overnight stirring at 150 °C open to air, the reaction

was filtered, diluted with dichloromethane, washed with water/brine, dried over sodium

sulfate, and concentrated. The product was purified using a single step column (9:1

dichloromethane:methanol), dissolved in methanol and 1N HCl/ether (~2 mL) was added,
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0 644- (1- Cycl obut yl - pi peri di n-4-yl ox
y) - phenyl ] - 3, 4-di aza- bi cycl o[ 4. 2. 0] oct - 4-en- 2-one
wohms/013839 173 0 "-"-N1 ri PCT/US2007/016699

concentrated, and the product was recrystallized from methanol/ether as the HCl salt to
obtain 53 mg; Mp >240 °C (dec.); MS m/z 403 (M + H).

Example 158

Step 1

6-[4-(Piperidin-4-yloxy)-phenyl]-2-

pyridin-2-yl-4,5-dihydro-2H-pyridaz

in-3-one

To 4-[4-(3-carboxy-propionyl)-phenoxy]-piperidine-1-carboxylic acid tert-butyl

ester (1.34 g, 3.55 mmol) in acetic acid (20 mL) was added 2-hydrazinopyridine (1.94 g,
17.8 mmol). After overnight stirring at 120 °C, the reaction was concentrated under vacuum
and the product was purified using a Single Step column (9:1 dichloromethane:methanol) to
obtain 295 mg; MS m/z 351 (M + H).

|\
~N

o) N\N

N/D ‘
A

6-[4-(1-Cyclobutyl-piperidin-4-ylox
y)-phenyl}-2-pyridin-2-yl-4,5-dihyd
ro-2H-pyridazin-3-one

Example 158 was synthesized from the product in step 1 by reductive amination
described for example 150 and forming the HCI salt; Mp 263-265 MS m/z 405 (M + H).
Examples 159-167 were prepared using methods described for examples 150-157.
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218-220 342 (M + 11)

5-{443-((R) - 2- Met hyl - pyrrolidin-1-
wq gospraspoxyyphenyl} - 3, 4- di aza- bi cy

clo[4.2.0]oct-4-en-2-one 0 174

368 (M + H)

R, S

PCT/US2007/016699

N LI" dec.>255

Example Structure

Mp CC)

MS m/z

S (o
s
: N
159 on

6-[4-((R)-1-Cyclohexyl-pyrrolidin-3
-yloxy)-phenyi]-4,5-dihydro-2H-pyri
dazin-3-one

184-6

342 (M + H)

RE ()
|
160 N
O’Q

6-[4-((R)-1-Cyclohexyl-pyrrolidin-3
-yloxy)-phenyl}-2H-pyridazin-3-one

200-2

340 (M + H)

161

6-[4-((R)-1-Cyclobutyl-pyrrolidin-3
-yloxy)-phenyl]-2H-pyridazin-3-one

311 (M + H)

g O
I
162 'C)N

o
6-[4-((R)-1-Cyclopentyl-pyrrolidin-

3-yloxy)-phenyl}-4,5-dihydro-2H-pyr
idazin-3-one

328 (M + H)

N
163 I /D

2-Cyclobutyl-6-{4-(1-cyclobutyl-pip
eridin-4-yloxy)-phenyl]-4,5-dihydro
-2H-pyridazin-3-one

120-123

382 (M + H)
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0 444- (1- Cycl obut yl - pi peri di n-4-yl ox
y) - phenyl1- 2, 4a, 6, 6, 7, 7a- hexahydr o-

wo@b@msopssd a[ dl pyri dazi n- 1- one H 1 175pr¢1/042bb7/016699
0.------ "OAUN') 218-219
Example Structure Mp (°C) MS m/z

(o] N\N ‘
| A |
164 LKQ O 100-104 | 396 (M + H)
(o] .

2-Cyclobutyl-6-{4-(1-cyclopentyl-pi
peridin-4-yloxy)-phenyl]-4,5-dihydr
0-2H-pyridazin-3-one

N.

165 /QN 168-170 | 328 (M + H)
O

2-Cyclobutyl-6-{4-(piperidin-4-ylox
y)-phenyl]-4,5-dihydro-2H-pyridazin
-3-one

F3
' A7 |
166 O 146-147 | 410 (M + H)
(@)

6-[4-(1-Cyclobutyl-piperidin-4-ylox
y)-phenyl]-2-(2,2,2-triflucro-ethyl
)-4,5-dihydro-2H-pyridazin-3-one

r
(o) N\N
' LD
167 O 225-227 | 424 (M +H)
O

6-[4-(1-Cyclopentyl-piperidin-4-ylo
xy)-phenyl]-2-(2,2,2-trifluoro-ethy
1)-4,5-dihydro-2H-pyridazin-3-one

oo

5-[4-(1-Cyclobutyl-piperidin-4-ylox
y)-phenyl]-3,4-diaza-bicyclo[4.2.0]
oct-4-en-2-one

Example 172
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356 (M+ If) 1 4-013- ((R) - 2- Met hyl - pyrrol i din-1
- yl)-propoxy] - phenyl}-2, 4a, 5, 6, 7, 7a-

whenahyasso- cycl opent aj d] pyri dazi n- 1- one  PANDUS2007/016699
2008/ 013838PCT/ US2007/ 016699 Exanpl e Structure

Step 1

\ () g \‘=O
H.
O HO

2-(4-Methoxy-benzoyl)-cyclobutaneca
rboxylic acid

To 3-oxabicyclo[3.2.0]heptane-2,4-dione (8.00 g, 63.4 mmol) in THF (90.00 mL) at
~78 °C was added 0.500 M of p-anisyl magnesium bromide (133 mL, 66.6 mmol) in THF
(90 mL) dropwise. After stirring at -78 °C for 2 h, the reaction was quenched with ice cold
water and concentrated. The aqueous layer was acidified and the white solid was filtered
off and dried to obtain 9.72 g product (65%); MS m/z 233 (M - H).

OH

2-(4-Hydroxy-benzoyl)-cyclobutaneca
rboxylic acid ethyl ester

Step 2

To 2-(4-methoxy-benzoyl)-cyclobutanecarboxylic acid (10.28 g, 43.88 mmol) was
added 48% hydrogen bromide in water (50 mL) and acetic acid (50 mL). After overnight
stirring at 120 °C, the reaction was concentrated, stirred with ethanol a few times, and the
product was purified using a Single Step column (7:3 hexanes:ethyl acetate) to obtain 7.70 g
(71%); MS m/z 247 (M - H)

Example 172 HCI was synthesized from the product in step 2 using procedures
desribed for example 150; Mp 285-288 °C; MS m/z 354 (M + H) '

Example 173

o /\/\N .
5-{4-[3-((R)-2-Methyl-pyrrolidin-1-

yl)-propoxy]-phenyl}-3,4-diaza-bicy
clof4.2.0]oct-4-en-2-one
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M (O Ms nmh 176 1-1 IN.--0 1it0 O

4-[ 4- (1- Cycl obut yl - pi peri di n-4-yl ox
wo x@Bemgid - 2, 56, 7-t et rahydr o-cycl o PCT/US2007/016699
pent a[ d] pyri dazi n-1-one 210-213 366 (M 4- H) Exanple
177 2-Cycl obutyl-646-(1-cycl obutyl -pi perl di n-4-
yroxy)-pyridin-3-yl1] -4, 5-di hydro-21-1-pyridazi n-3-one
Thi s conmpound was prepared using
et hyl - 4- (4-chl oro- 3- pyridyl) - 4- oxobutyrate and
?cyclobutyl hydr azi ne usi ng net hods descri bed for
exanpl es 139 and 143 Mp 146-49 M5 mz 384 (M +
10Exanpl e 178 Met hod JIA
6- (4- 13- ((R) - 2- NEL QT “Jyyrf ol diy)- 1-
y1) - propoxyl - phenyl } - 415-'di hydee 6H\\py1kicqjazi n- 3- one
Step 1 4-(4-Hydroxy-phenyl)-4-oxo-butyric acid ethyl

ester (3.0 g, 13.52hEHGhlore-prapexpberzolhtor opr opane

(4.2 g, 27 nmol) aﬂ%g%%@’ ?’%?%gxgg?e% e%ﬁol ) Ioi nIo

acet 9ni, b L isl & . 1 | , h

) P B Mo st 2200
mmobyin atétboa( IPahLy mas ridapatadsiun canpovate €0.91 g, 6SGpmoPEnd 1-
brom\é\g:hﬁg'ggr/o%%ges 8085)6Cr-rr1/LL,J§26%0n714n%})6 6£§ersotv%g'xiéht stirring at 70 °C, the reaction

was filtered, partitioned between dichloromethane/water, washed with brine, dried over

Step

sodium sulfate, and concentrated. The product was purified using a Single Step column

(9:1 hexanes:ethyl acetate) to obtain 0.30 g (42%); MS m/z 325 (M + H).

Step 2

2-{4-[3~-((R)-2-Methyl-pyrrolidin-1-
yl)-propoxyl-benzoyl}-cyclobutaneca
rboxylic acid ethyl ester

To 2-[4-(3-chloro-propoxy)-benzoyl]-cyclobutanecarboxylic acid ethyl ester (0.300
g, 0.924 mmol) in acetonitrile (15 mL) was added (R)-2-methyl-pyrrolidine,
benzenesulfonic acid salt (0.337 g, 1.38 mmol), potassium carbonate (0.383 g, 2.77 mmol),
and potassium iodide (0.153 g, 0.924 mmol). After overnight stirring at 80 °C, the reaction
was filtered, diluted with dichloromethane, washed with water/brine, dried over sodium
sulfate, and concentrated. The product was purified using a Single Step column
(5%methanol/dichloromethane) to obtain 0.213 g (62%); MS m/z 374 (M~+H).

Example 173 was synthesized using methods described for example 1 and example
11.
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10

4-043-((R) -2- Met hyl -pyrrolidin-1-
y1) - pr opoxy] - phenyl1} - 4- oxo-butyric acid ethyl ester
wa bmspragsgict fromstep 1(3.1 g, 10.4 mmol), PCT/US2007/016699

R- 2-met hyl pyrrolidine HCL (2.5g, 21 mml), 5KI (0.9 Qg)

and K2CO3 (4.1 g, 2.9 mol ) in acetonitrile (75 nl)

was stirred at 90 C for 2 days. The reaction was

cooled, filtered and concentrated. The residue was

di ssolved in Et20 (75 nL) and washed with water and
Exanﬁﬁ@lnsol ution, dried (MgSO4) and concentrated to an

oil; MSme 348 (M+ H). 10Step 3. lii

64443- OR) - 2- Met hy pyrrolidin-1-

y1) - propoxy] - phen Ny 4, °R- di hydr o- 2H py+i dazi n- 3- one

The product fromstiep 2 (3.0 g, ) and
I) i n isopropanol (50
4, e reaction was

hydr azi ne hydrate @

m.) was stirred at*%

cooled to rt, 15compen @tg'emgéna.ha.ywmduct

recrystalli zed frompEé €256 estahgdrobrid 42- 45, M5 ni z

316 (M+ 1-1). pentald]pyrifiazin-deafpl es in the fol | owi ng

tabl e were synt hesi zed usi r&% condi tions for exanple
To exeangpls 124 (0.600 @i 1 A6 mmol) in DMSO (5 mL) was added cesium carbonate (0.887
g, 2. 72 ifrndiy dvfisx pvpiméghy stirrneoat di4RwChypendo gico thsuegation was gpured into
wateg teRirhcted twth ddehldronssthane, washed with water/brine, dried over sodium sulfate,
and cddténtmtal. Zhk pdoducy wah ensifiyd usiog Brdpu G plates (% let hyl
dichlesine¢tharbmathand) MpG82 2 BB ERMS Ws2000/DL6689 Exanpl e

Structurel\/p(C) MS ra/z 179 '
i, Exbiapé hY 1- 644- [ 346Rucuret hyl pyrr dl iMipre@) v11) MSomse
Xy - phenyl ] -4 EHdl hydr o- 2H pyrl dazi n-3-one I P
D, ----..."}. N1402base

172 285-288 | 354 M +H)

5-f4-(1- Cyclobuty[-plpend|n-4-ylox
y)-phenyl}-3,4-diaza-bicyclof4.2.0]
oct-4-en-2-one

H

&) N‘N

: - +
173 O/V\N: 218-220 | 342(M+H)

5-{4-[3-((R)-2-Methyl-pyrrolidin-1-
yl)-propoxy]-phenyl}-3,4-diaza-bicy
clo[4.2.0]oct-4-en-2-one

Oy ey
| L7
N
174 /Q dec>255 | 368 (M + H)
o

4-[4-(1-Cyclobutyl-piperidin-4-ylox
y)-phenyl]-2,4a,5,6,7,7a-hexahydro-
cyclopenta[d]pyridazin-1-one

H

®) N\N

175 o/\/\Nf) 218-219 | 356 (M + H)

4-{4-[3-((R)-2-Methyl-pyrrolidin-1-
yl)-propoxy]-phenyl}-2,4a,5,6,7,7a-
hexahydro-cyclopentald]pyridazin-1-
one
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344 (M+ H 1800 YNNZIL1Iill.-: ON) \ 132-3 base
334 (M + H
w®2(08/0Hss0r 0- 4-[ 3- ((R) - 2-net hyl -pyrrolidin-1 PCT/US2007/016699
-y1l) - propoxy] - phenyl } -4, 5-di hydr o- 2H pyrid azi n- 3- one
181 o0- S 164-166 base 334 (M + H) 181 \

DT e

Example Structure | Mp (°C) MS m/z
' /D
N
176 Y O Q 210-213 | 366 (M + H)
o]

4-[4-(1-Cyclobuty!l-piperidin-4-ylox
y)-phenyi]-2,5,6,7-tetrahydro-cyclo
pentafdjpyridazin-1-one

Example 177

2-Cyclobutyl-6-[6-(1-cyclobutyl-piperidin-4-
yloxy)-pyridin-3-yl]-4,5-dihydro-2H-pyridazi
n-3-one
This compound was prepared using ethyl-4-(4-chloro-3-pyridyl)-4-oxobutyrate and
5 cyclobutyl hydrazine using methods described for examples 139 and 143; Mp 146-49 MS
m/z 384 (M + H).

10 Example 178
Method A

6-{4-[3-((R)-2-Methyl-pyrrolidin-1-
yl)-propoxy}-phenyl}-4,5-dihydro-2H
-pyridazin-3-one

Step 1 4-(4-Hydroxy-phenyl)-4-oxo-butyric acid ethyl ester (3.0 g, 13.5 mmol), 1-
bromo-3-chloropropane (4.2 g, 27 mmol) and K>COj3 (5.6 g, 41 mmol) in acetonitrile (50
15  mL) was stirred at reflux for 12 h. The reaction was filtered, concentrated and purified by

silica gel chromatography to give 3.2 g (80%)'.

20
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.. 613-Fluoro-4-(3-piperidin-1-yl-pro
pnry) - phenyl ] -4, 5-di hydro- 2H pyri da zi n- 3-one
waExmspims3882 / PCT/US2007/016699

5, 5-Di net hyl- 6- (4434(R)-2-net hyl pyrrolidin-1-yl)-propo
xyFphenyl } -4 | 5-di hydr o- 2H pyri dazi n-3-one WO
2008/ 013838PCT/ US2007/ 016699 St ep!.
4- (4- Benzyl oxy- phenyl y3, 3-di'm et hyl -4-oxo-butyric
acid ethyl ester

Step X 4- Benzyl oxy-phenyl ) -tri net hyl si | anyl oxy-acetonitrile
(3.0 g, 9.63 mnol) in TE (100 nL) under a nitrogen
at nosphere vvas__a\dged DAN(7 nL of 2 Miin THF) at -72

C. 5After 0.5 h, nelihyl 3- | but-2-engate (1.23 ni,
101rnrm|)|n1THFr(15rrL -AvdEaNIT Opwi se. The
reaction was stirred at O C for 4 h, an en

saturated NHA4C1 was added. The THF was renoved at
reduced pressure;

et |- d hed
with saturated NHACH) @@3’%&,&8}%@%"?% O{le;1 \gﬁé °

concentr at ed to gi ve an Oi The oil vvas d| ssolved in

e
ays. c a tr ved in
%50%%%% m\ya%‘é P@%WT‘F%H‘W?}ELIS%EEE’Q‘E o 533685? Z%V‘Cen‘fated

t021!1(0116) o E3helddnes) to give 1.5 g; M 72-73. Step

O

Step 3

6-{4-[3-((R)-2-Methyl-pyrrolidin-1-
yl)-propoxyl-phenyl}-4,5-dihydro-2H
-pyridazin-3-one
The product from step 2 (3.0 g, 8.6 mmol) and hydfazine hydrate (0.33 g, 10 mmol)
in isopropanol (50 mL) was stirred at 95 °C for 24 h. The reaction was cooled to rt,

concentrated and the product recrystallized from EtOAc — hexane; Mp 142-45; MS m/z 316
M + H).

The examples in the following table were synthesized using conditions for example
178 starting with 4-(4-hydroxy-phenyl)-2,2-dimethyl-4-oxo-butyric acid ethyl ester or 4-(3-
fluoro-4-hydroxy-phenyl)-4-oxo-butyric acid ethyl ester.
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15 4-(4- Hydr oxy-phenyl)-3, 3-di met hyl-4 -oxo-butyric
acid ethyl ester The product fromstep 1(1.25
w@200808838mol ) and 10% Pd/ C (0.3 g) in MeOH (58cTru$2008616699

hydr ogen
conpl et i
concentr

4-14- ( 3-

ated on a Parr apparatus until
on of the reaction.
ated to an oil
Owve). Step 3.
Chl or o- propoxy) - pheny1] -3, 3

TLC i ndi

cat ed

The m xture was filtered,
and used directly in the next
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o

666HQ4IUDLUU/IULGOUU ne
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.nd

pylpyrrc
Id ethyl
4 nt nol )

i‘f}

Hﬂ@r@@

A

from

proauct
or opr op
0 nL)

was coo

rifagd by

eXan&s)

lidin-1-
ester 1

ne (1.0
S
| ed,

| SCO
t G44ive+ H)

y1l)-pro
0 The

R—2=1et+
g, 5
acet oni tjr
The reac
Et 20 and
r 1Y (M
15(1VI H
5, 5-D ne
oxy) - phe

ylpquy||UIHe bernzene suf fonic

1@CA8 (1 g, 7 mmol ) and KJ
X ,) were heated at 9

' red, concentrat ed
HSO4) to gsgi

ith water,; NaCl S
T~g anamoil ;
H) . Exanple 182. Step 1;1
t hylsfftdrol 814 ((IR)—Z-%EWF—@YHOWJ-E al
ny l))l)-#op&ylehﬂeym-% -Bibydrof2yirdydaz i

azin-3-one

acid—sat
(0.1 9g)

O C for

, dissol

ol y32-an

MSyxtez 3

idin-1-y
n- 3- one

(10
in

2 days.
ved in

A4 i+ 1)

1) - prop

181

H

N\

N

F

O/\v/\N >

6-[3-Fluoro-4-(3-piperidin-1-yl-pro
poxy)-phenyl]-4,5-dihydro-2H-pyrida

zin-3-one

164-166
base

334 M +H)

Example 182

O/\/\NS

5,5-Dimethyl-6-{4-[3-((R)-2-methyl-
pyrrolidin-1-yl)-propoxy]-phenyi}-4

,5-dihydro-2H-pyridazin-3-one
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20The product fromstep 4 (0.75 g, 2.1 mmol) and
hydrazi ne hydrate (2.0 nL) in acetonitrile (25 nlL)
woweos/oissad ed to reflux for 24 h. The reacti on PeEUS2007/016699
cool ed, concentrated and the product recrystallized
usi ng Et 20- hexanes to give 600 ng (71%; M 118-121;
M5 nmz 344 (IVI + H. W 2008/ 013838PCT/ US2007/ 016699
Exanpl e 183 OM 6-(443-((R)-2-Methyl -pyrrolidin-1-
y1) - propoxyl - pheny11- 2- pyridi n-2-y1l
Step14, 5- di hydro- 2H pyri dazi n-3-one 5Step I.
6- (4- Met hoxy- phenyO- 2- pyri di n- 2-yl

-4, 5-di hydr o- 2H pyri dazi . 3- /_@ a 1 neck
round bottom fl és_lgoequi p Dea ark trap and
condenser, 4-(4- netox en £ 4- oxo-butyric acid

(5.0 g, 20 mne!), 2ehydrazinopyridine (3.9 g, 36
nmol ) and p-toluene sulfonic acid(0.3 g) in 100 nL

benzene were healegdgbQ. J.8f- Q3 ile 10water
was renoved. The-fmkweigg%{gz&gkﬁag{q%h”, an equal

\;0%1160 C. Ql'pﬁfél%g \c’;ﬁst(rjl was %Ill Sgﬁ%ﬁf%@%&f@ gt)@'?ng_; ah%l n THE
(100 pda) wdlern @ nitoeT afropspbete, wahalded A ¢ 2wak of 2 M in THF) at -72 °C.

e ' V. ' Q washed . wi

AReEaBeE BRI SupdMBREA A0S, AR AREHE Mol it
added drapovigavyB@ijeactidrewsoftirent atWetC foordde ahd diedctsatuRad NHAR was
addecg.l_ ?.2? E%Id:: \%I)a(fl Ee‘sr)rﬁoélﬁé% f—eélit_l%gldr %r%ﬁ%r%&’g}%() wa(g_zlidded (50 mL) and washed
with szg‘pg}tcﬁli Nﬁdﬂd}%—vﬁa‘ﬂaﬂ%}dfibg /ﬁlﬁhl&ﬁ(g%pﬁﬁd cM@_le_ﬁtrated t% givte afn oil. The oil was

. e produc rom
aissofetin T CHLRE) an SBAR AT R o TR Shifigs) asedied at 0 ¢
dropWi3d.3W3tef 3firrinlg, 121h M st theleM1icH WAV SR efttatfd, GissbiveRlin Et20 and

hs%l r.{hlen% 4|]1\E\§ﬁ-t @t_, the mixture was cooled to 0-5 Con
washgh WitevBgE iNafmsputicnand dried (Meser) s dheprastict 3es purjfisdly silica
gel clrddRebEON 1922090 86D A ARRhnIY R e Yo, a0He8 ANd the
DCM was renoved at reduced pressure. %’he soli'd was

Step2ol l ected and dried to give 1.1 g (93% of a tan
solid; M >220 C Ms mz 268 (M+ Step 3.

)
\*OWQ_OOH

0o

4-(4-Hydroxy-phenyl)-3, 3-dimethyl-4
-oxo-butyric acid ethyl ester
The product from step 1 (1.25 g, 3.83 mmol) and 10% Pd/C (0.3 g) in MeOH (50
mL) was hydrogenated on a Parr apparatus until TLC indicated completion of the reaction.
The mixture was filtered, concentrated to an oil and used directly in the next step; MS m/z
204 (M ~ OMe). ‘

Step 3. .
0]
o O
10)

4-[4-(3-Chloro-propoxy)-phenyl]-3,3
-di{nethyl-ti-oxo-butyric acid ethyl
ester
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614- ( 3- Chl or o- pr opoxy) - pheny11- 2-

pyridin-2-y1-4,5-di hydro-2H pyri dazi n-3-one 10The
wer@ducissg rom step 3 (5.0 g, 20 nmol), PCT/US2007/016699

1- brono- 3-chl oropropane (5.9 g, 37.4 mol ) and K2CO3

(7.8 g, 56 Mol ) in acetonitrile (50 nL) was heated to

reflux for 24 h. The reaction was cooled to rt,

filtered and concentrated to a thick oil. The product

was di ssolved in Et0Ac and washed with water, NaCl

solution and dried (MJSO4). The product was purified

DUTHEIR L 8 AR KBS Bpopmpes .5

mmBanchKzCO4 in {ddtonitdle (i I\Aas hsaed G Eqﬂuék for 24 h. The reaction was
coolgc%[{fzhjeg d(pg:g%cferr)l r%%:d?? aﬁpgl;?;qal(?lu%lﬁgdéy ISCO siliga gel chromatography
5 (IO%EIGAdﬂhyﬂfes)ﬂbl-gxpglfmc@m n- 3-one 20The product from

step 3 (3.7 g, 10.8 num ), R-2-nethyl pyrrolidine

benzene sulfonic acid salt (5.24 g, 21.5 mvol ), K2C33
Step@. 46 g, 32.3 nmmol ) and KI (0.9 g) in acetonitrile (50

nm.) were heated to reflux for 2 days. The reaction was

cool ed, flltered and concentrat ed. The residue was

purified by I S|I|ca el 0 ar (95/5/1
DCM MeOH/ i - - }S%Cﬁa"p 7/ 016699

propyl am ne). The f actfiNon' s were concdf ated and
the 121Cl1 salt was Brepared usi ng 2M Ml / ether and
recrystallized from CH3CN et her;" Mp 203-205 C; M5 nfz
393 (M + H). Exanp}eéDipethi4-{4-3- ((R)-2-methyl-

6-{3,5-Difl 4-RYSOYAiR] YD B4l din-1-y1) -
10 poiyyphenylijo;ol—l- pyr| gx Gfe Wgw’ggv ep 1 I()I-|n yh)-pro
{x‘g Igla16 fu dr oXy Ehenyl) e 10t hanone A
i xEUPPYF I°f(1§t QT—%&r% MRl Ry e dymerdidinerenga® sulfonic
acid galt @40 F STHﬁﬂlc)l),im!té§ ngpﬁﬁ?ﬁkﬁ Elﬁih(ﬁ%@l@)kn orﬁ{rilé gfsdmL) were

for 30 h. The reactlon was cool e
heafed’u gt QPeQ WF £ Haymt Bi!e @ﬁ%ﬁlqrh‘éa%ﬁu@rsd,scqnamatmshssmvedm Et20 and
I C i
s e IR Al ek Yt T SR 0P AR miz 376

15 (M+g}ﬂ/e 1- (3, 5-di fl uoro- 154- hydr oxyphenyQet hanone (10g,
919, np 141-143C, M8 miz 171 (M- H). Step 2

Example 182. Step 5.

O/\/\N::

5,5-Dimethyl-6-{4-[3-((R)-2-methyl-
pyrrolidin-1-yl)-propoxy]-phenyi}-4
,5-difydro-2H-pyridazin-3-one

20 The product from step 4 (0.75 g, 2.1 mmol) and hydrazine hydrate (2.0 mL) in
acetonitrile (25 mL) were heated to reflux for 24 h. The reaction was cooled, concentrated

and the product recrystallized using Et,O-hexanes to give 600 mg (71%); Mp 118-121; MS
m/z 344 (M + H).

- 168 -



5

10

15

144- ( 3- Chl or o- pr opoxy) - 3, 5-di f | uor o- phenyl Fet hanone 20
A m xture of 1-(3,5-difluoro-4-hydroxyphenyDet hanone
wa@ 2008/0B83817 nmol ), 3-bronol-chl oropropane (14.FQr/uS9B07/016699
nmmol ) and K2CO3 (21.3 g, 154 nmol) in acetone (120 ni)
was stirred at reflux for 20 h. The reaction was
cooled to it and concentrated at reduced pressure, -
171 - WD 2008/ 013838PCT/ US2007/ 016699 t hen
partitioned between water and nethyl ene chloride, The
Exaxﬂﬁ | ayer was extracted twi ce with nethyl ene
chloride to obtain
144- ( 3- chl or opr opoxy)- 3, 5-di f|l uor ophenyl ] et hanone
(12.9 g, quantltatl@i eld);: MSmz 249 (M+ H).
5Step 3 644-(3-Chl Npr opoxy) - 3, 5-di f | uor
o- phenyl ] ZFprr|:az n-3-one A m xture of
1- (4-(3-chl or opr op§xXy) N3, 5-di f | uor o- phenyl ] et hanone
(11 g, 44.7 10mol )L and g xal i ¢ aci d nonohydrate
(4.2 g, 46.5 mol) in ace acid (16 rnL) was stirred
at 100 C for 4 h. The ac por ated at
reduced pressure and diluted with wat then cooled to
0C and neut r al i zeg-{gi[3-ARAPAVIREHYHPIridNhh-0X | de to pH 8. To
this m xture, hydypropexviromiyy-@ratidin€4! 3 L, 86 mmmol)
was added and heat%8diydro@h-Ryid®n-3ome The reacti on
was cooled to rt and the solid was filtered, then
Stepdried to give a crude 15product. The crude product was
triturated sequenti al I th 5% aqueous sodi um

bi carbonat e sol uti on § ith a m xture of nethyl ene

chl oride, nethanol, ethgr and hexane to provide

rel atively pure prodyctn,The product was purified by

| SCO (120 g silica ge dfunn) chr omat ogr aphy using 2

to 8% net hanol in nethyler oride to furnish 64443-

chl or opr opoxy) - 3, 5-di f | uor gp y1] - 2H pyri dazi n- 3- one

(7.9 g, 59%, MS rn/z 301 ( 5F) . Step 4

6-{3, 5- Di f | uor o- 443 rg-pRBRYNA PG di n- 1-y1) - pr op

oxyl - phenyl)-2 H p«y%@i@&dﬁéﬁ@@m%onyg

20984 @ 1RBBRIfad/ Hdﬁggpﬁés@]&gﬁ%e&vmﬂq Plegn-Stark tr and condenser 4-(4-

6-[4-(3-chlor opr opoxﬂ;ﬁ| f1 uor opheny1l] - C&m) dazi
methexgplgny Ded-exgrbubsicaicih@i.§ g, 10oowl), .ﬁ_zhyzdrgzmqpsgl (3)9 g, 36 mmol)

lu 88 (ﬁi&g HeQlel
and n?el#esu lc?natl(gﬁ(3 @Dﬁ) lg %%??H?T‘l%%%/ BPi)é hre%—lsglpé(fg%e f0ﬁ12_ p while
watenaas e el lm@enaqi@onamooml tg rf, @n egBalivolihe ofiELQuwes added and
VEhapehl 18, C

the et EbASIEE NN Z 3087, i R SR AR IO AL FRRE and heared
at 1010(5’6] fomo6ih. CHTEbeaIatoa wad asnicemtradedt] dissolved in EtOAc and washed with

saturated NaHCOj; solution, water, NaCl solution and dried (MgS0O4). The solvent was
concentrated to a thick oil; MS m/z 282 (M + H).

I\
=N

0) N\N

Step 2.

OH

6-(4-Hydroxy-phenyl)-2-pyridin-2-yl
-4,5-dihydro-2H-pyridazin-3-one
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nmet hyl ene chl ori de. The aqueous | ayer was extracted
twice with nethylene chloride and the conbi ned
w@r@8niizss wer e washed with brine, dried (Na2SQA)T/US2007/016699
concentrated. The crude product was purified by |ISCO
(120 g silica gel colum) chromatography using 2 to 5%
nmet hanol in nethylene chloride to 10% net hanol
cont ai ni ng 0. 25% anmoni um hydr oxi de 10i n et hyl ene
chloride to obtain
6-{3,5-di fluoro-443-(R)-2-net hyl pyrrolidin-|-yl)-
pr qge&ydgdlmh eyl yte2 P25 ié;gaz;i xﬂm%-l)CiﬂQD(CM QOQ?L) Wﬁeadded BBr; (30
pr.odu recipi ed using a ure of. ethan
mL At Rl R rviee B & coresiipl ah phibe MiBe vg coql to 0-5
°C oﬁ@ﬂ'léezﬁatﬁawm Jaflea28 MMI%ORDUO&EMWFW&S added dropwise. Additional
-Di brono-413-((R)-2-nmet hyl -pyrrolidin-1-
wateyr ﬂasgﬁg%ﬁx%l ﬂﬁ@ﬁ%yagﬁnwlefi @5§qdﬁcgi pisasure. The sgj(lgm%:ollected
t 0 maqf
and 4o V%%‘.%‘%’éf@'fw*ééﬁ?ghﬁ??%m@ﬁ%%ﬁﬁgpﬁsa
6-{3,5-Di fluoro-443-((R)-2-net hyl pyrrolidin-1-yl)-prop
Stepoky| - pheny1}-4 , 5-di hydr o- 2H pyri dazi n-3-one Step 1
WO 2008/ 013838PCT/ 7/ 016699 0, C H3
4-(3,5-D fl uoro-4-net hgxy-phenyl)-4 -oxo-butyric acid
et hyl ester
1, 3-difl uoro-2- med
et hyl succinyl chl
2-di chl or oet hane (2

m xt ure of

benzene (2.5 g, 17.3 muol) and
ridg (4.29 g, 26 mmol) in 1,
cooled to 0 C. Al um num
5chloride (8 g, 60.1 Mo s added slowly at 0 C
then stirred at rt for 2 hman@quenctféd with i ce and
aqueous 2N HC1 at 0 C. The aqueous | ayer was extracted

iR
:)\ng;(ra]i \(I:Mst\l/qver‘eﬂ \Izg’;ﬁﬁ'?;%;ﬁph’ 'ér%;ﬁld 2 %%IZQ%Z)
filig l}ﬁgduc@% Qteﬁ@rag od g fnlmor;r P‘Mﬁoa:, Mlb‘x%‘f:rdyaﬁg g&b g, 374

The crud uct was puri si'lic
mmagjg knd &z@fﬁa)(mrg, <5ﬁrallmglr) ap hgetmstrﬂg (&) B%) M@A@ated theothuxefor 24 h.

The Er)é()acfn ﬁ&//ar% :lgé%gljtg (3 g‘ ﬁ ﬁ%d &ieéxtrgF dr}Séth%&EQéll[ )Th%Zprowt was

d1ssdl=v(3c’B IBEfW AL and Waéhddwﬂtlmmtepj‘ﬂém@l oldtioroxmat dmﬁdy(ﬂ\ﬂ@ @i Ohe product

I 15.A m X e of
was Pufthed B3 TE QA B EhitubasShanh (95/5(1 DOMIMeQH/ispiggy fpmine) to
giveed. Pglofasdagk ol 2VS @/z A @1 wH).) and 48% aqueous HBr (15
nL) |n acetic acid (30 nL) was stirred at reflux for 8
g reaction was cooled to it and treated three
Exaf‘ﬂﬂ%é HistP %t hanol and then concentrated at reduced

pressure to provi de@r ude material. The crude
2

mat eri al was N

o0 "N ::

6-{4-[3-((R)-2-Methyl-pyrrolidin-1-

yl)-propoxy]-phenyl}-2-pyridin-2-yl

-4,5-dihydro-ZH-pyridazin-3—one

The product from step 3 (3.7 g, 10.8 mmol), R-2-methylpyrrolidine benzene sulfonic
acid salt (5.24 g, 21.5 mmol), K2CO; (4.46 g, 32.3 mmol) and KI (0.9 g) in acetonitrile (50
mL) were heated to reflux for 2 days. The reaction was cooled, filtered and concentrated.
The residue was purified by ISCO silica gel chromatography (95/5/1 DCM/MeOH/i-
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20di ssol ved in nethyl ene chloride and washed with
water, brine, dried (Na2SO™4), filtered, and
w@onsenssat ed to afford PCT/US2007/016699
4-(3,5-di fl uoro-4-hydroxyphenyl-4oxo-butyric acid
ethyl ester (2.5 g, 92%, MSniz 257 (M H. WO
2008/ 013838PCT/ US2007/ 016699 Step 3 yH3 C
4-14- ( 3- Chl or o- propoxy) - 3, 5-di f | uor
0- phenyl j - 4-oxo-butyric acid ethyl ester A m xture of

prop?,u&ﬁméﬁ THE |f£hr099ﬁé3ﬂ@?éyaohcé§tt%&i‘l A}g] tll/xé t—%%?,gn%@,tﬂwltaés‘&aﬁﬁg 2M HCl

: ane

/ ethggargl Wﬁmssallam frcm &b QDY ether; 2dp 303-2981°F Hh‘et?'% M(2B).

m.) was stirred at reflux for 15 h. The reaction was
Exafiffib§g4t0 it and concentrated at reduced pressure,
t Hen partitioned between water and net hyl ene chl ori de.
The aqueous |ayer wag extracted twice with nethylene
chl oride and the onmjned organi cs were washed with
brine, dried (Na2S®), Nfiltered, and concentrated to
obtain a crude 10pried . -Fcrude product was
a gel col unfhs
W\ hexane to

provi de
444- (3- chl or o- propoxy) - 3, 5 dlfluorophenyl] 4- oxo- but yr

ic acid ethyl est @3 6hitkioth-a-POR)-2-Pef ?
4-0,5-D fl uoro- 413yr(c(|.5t)1-12y|)rﬁe ﬂbyt,]ny,eﬁﬂ}jdl n-1-yl)- pr opo
xy] - phenyl) - 4 - oxbi-fiyuitszin-Zomeci d et hyt ester

m xture of

Step#4- ( 3- chl or opr opoxy) - 3, 5- di f | uor opheny1] - 4- oxo- but yri
c acid ethyl ester (5 g, 14.9 mol), 1CCX3(7.2 g,
52.1mmol ), Nal (220 ng, 1d. nwel), and
20Benzenesul fonate; (R)-nethRyl pyrrolidinium (8 g, 33
nmol ) in CH3CN (110 nL) was~heat ed under argon at 80 C
for 36 h. The reacti on was centrated and
partitioned between sat uFat&d afueous sodi um
bi car bonat e sol uti on and netdtyl ene chl oride. The
aqueous | ayer was extracted twice with nethylene

chlorlde and the c ?ﬁ@ﬂ°@fb@ﬁﬁ&¥pW3y”ﬁbshed Wit h
did & 4{-m€gg)5}c}l B)esh%gcr)]rcfele r at mmol) and 48%

’émae
aque?:&@ EHEH(SB mﬁmﬁwdt@aﬁﬁeﬂn Bodh. Mhe deackivh &vas &bom:to rt and

i o Ty meprarie. o

comﬁfﬂgﬁrdr g 1&@@1@"(‘1?’1&3‘(1‘1@58&4% ICi‘i’l'i’ér@dl mnﬂ@oﬂcelﬂ?a@dﬂffgrglwiﬂ -(3,5- Idlﬂuoro—
r oxi in me ene or mat eri a
mhg@ﬁwwm?ﬁi PASTEPMPERCRT B Y

sat urat ed aqueous sodlun1b|carbonate sol ution, brlne,
Stefigi ed (Na2SO4), 5Sfiltered, and concentrated. The
isolated nmaterial was crystallized with a m xture of
net hyl ene chloride, etpher and hexane to obtain
4-{3,5-difluoro- 4[§)~‘ -2-met hyl - pyrrolidinl
-y1) - propoxyl - phenyl -0xo-butyric acid ethyl ester
(3.97 g, 70% 99% p 1y), M5 mz =384 (NI + H).
10Step 5 F

1-[4-(3-Chloro-propoxy)-3,5-difluoro-phenyl]-ethanone

A mixture of 1-(3,5-difluoro-4-hydroxyphenyl)ethanone (8.1 g, 47 mmol), 3-bromo-
1-chloropropane (14.7 g, 93 mmol) and K>;CO; (21.3 g, 154 mmol) in acetone (120 mL) was

stirred at reflux for 20 h. The reaction was cooled to rt and concentrated at reduced pressure,
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6-{3,5-Di fluoro-413-((R) -2-nethyl pyrrolidin-1-y1)-prop

oxy] - phenyl}-4 | 5-di hydro-2H pyri dazi n-3-one A m xture
w®b00d/0{3338 PCT/US2007/016699

5-di fl uoro-4[3-(10-2-net hyl -pyrrolidin-1-yl)-propoxy] -

phenyl}- 154-oxo-butyric acid ethyl ester (3.97g, 10.4

mmol ) and hydrazi ne nonohydrate (1 nL, 20.7 mmol) in

i sopropanol (25 nL) was heated at 110 C for 17 h.

| sopropanol was evaporated at reduced pressure and

then}¥i &g epu

bi caﬂ#%%ér?at e g?lﬁ?l‘égn angﬂﬁ{le%% ﬁ%%ﬁe&%c h%?a?lgggﬂ&rlﬁger was extracted
twmaq’aébmgthymrcmmyleémobmm éd4t(ﬂko¢1ﬁompmbom}hﬁl-chﬂ&oro-

[ ed with
P he"én e%dnggr g%l\éﬁa%?ﬁ%ﬁvlgfy l?l&ﬁg,m%%@miﬂcent rat ed
to provide a crude material. The crude nmaterial was
Stepdiri fied by | SCO (80 g) chromatography using 2 to 8%
nmet hanol in nethyl ene chloride to 10%ret hanol
cont ai ni ng 0. 2% amoni tmn hydr oxi de in nmethyl ene
chl oride. The isol abgd Ntat erial was dissolved in
net hyl ene chl ori de anfd wgshed wi th saturated aqueous
sodi um bi carbonate so 70 ifne, dried (Na2SO™4),
filtered, and concentrated. e pure material was
crystal lized using a 25m xtUye 6 met hydiene chl ori de,
et her and hexane to obtain 6F{3,5-difluoro-443-(R)-2-
met hyl - pyrrolldln

-y1) - propoxy] - pheng% Afr%% @Q %ggfﬁ?ﬁdazi n- 3- one

(2 g 55% 98% pur i Ms mlz 352 (M

644 (1 Q?};&/b@;léSgiﬁ %5@%?{9 z7f/50 ﬁ}l “Om-g?fgn@?]'eﬁxa%gze (11 g, 44.7

mmag) axgl gl.ygxaliqmtb H}mhehydr}iteémsl g1|4|6)6dmmol) in acetic acid (16 mL) was

stlrreii;{t" AEB? tg%ﬁo&yggfna%ﬁg am@ 6?:’):15 eﬁzﬁﬁorétegélt reduced pressure and diluted
withveaterttberorgoled tpe@ AG and aell‘trﬂxmt’i arydrhsoafiing hy@;rokxda:ttbeH 8. To this

To.a.,s t fotri henyl phosphi n
mixtig Bidrazins mopnSaSls (4 0., 86 simol Vo acleham hodsdad 00 °C for 1
h. TE)E#HBctxﬂn vk vesled (oA aﬂu,thel&lmms) filtekBE, (AL HHEL LG Ve a crude
oolﬁ% to.0C gnd a 1Qm xture of

prodyct SgRq9 RIgract WyHRBAd sermeptialy with$% agyeous sadiuoh
blcarbbﬁa/cé s@l&h@ﬁ ah@%a{hn! 1?11)&&@: o?ftrﬁé%h%lkné ﬁ)lgng«é ,"ééP ({lﬂ%h% a}nd hexane

gg dr oxy- pi per| di ne- 1- carboxy
to prg erd? vedy guregodugsi The prodyct WBSpthﬁed/\h‘BI%OG(dQO g s111ca gel
colurfh t the,co
Ry o PRl i R iRt 6-14-G-

chlorpe%?@pmh3 ﬁrdéﬂHP@Pmlbchlantdaame’i}oat (1.2¢y s@%),msmmn M +
H). and purified by I1SCO (120 g) chromat ography using 15

to 1530% Et OAc in hexane to provide

414- ( 3- et hoxycar bonyl - propi onyl) - 2, 6-di f | uor o-
Stepghenoxykpi peri di ne-1-carboxylic acid tert-butyl ester

(3.21 g, 49%yield). Step 2

4] 26- Di f | uor o- 4- (6- &Xo-1, 4,5, 6-te

trahydro- pyri dazPg. Nyl) - phenoxyl - p
i peridine-I-carboxylig acid tert bu 20tyl ester WO
2008/ 013838PCT/ US208 B9 xture of

444- ( 3- et hoxycarbOnyl - p ny){%ﬁe dﬁ‘-'f uor o- phenoxyk
pi peri di nel-carboxylic actd tert> ster (3.21 g,
7.27 mol) and hydrazi ne Fonohydrate .7 L, 14.1
mrol ) in isopropanol (20 nL) was stirred at refl ux
overni ght. Isopré &ﬁ@lflw-&mmm&ed at reduced
pressure and par q*gfg‘gg%ﬂrf’h%)ﬂ}cﬁf ated aqueous
sodi um
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bi car bonate sol uti on and net hyl ene chloride. The

aqueous | ayer was extracted twice with nethyl ene
we@hdosnizdes and t he conbi ned organi cs was washedrau/Us2007/016699

brine, dried (Na2SO4), filtered, and concentrated to

provide a crude material. The crude material was

purified by 1SCO (80 g silica gel colum)

chr omat ography using 15 to 6Q0% Et OAc i n hexane to

obt ai n

104 hixterediffd-io(3ecioXoprapoayt3 4 diflootaphenyl}-@Hoppydazitazione (7.9
g, 2@%@29&'&9@‘3’@@7 g 8 .g%ﬁégi)ﬁ%'(m t"%@%‘?@é S difhiSh R-methyl-
pyrrélidigibin birfzenesutfodate 1 Perg, 85.8-ndmyl)ax CH3CN (200 mL) was heated under
argoé?gf, g(F ?@ﬁé&s‘lﬁ?iﬂé 0 igtru?e_ \%Ia_lg g%érle %%llernce_li%é gt?cie colnscentrated at r'?:\duced
5  presédhr@afid ﬁéxiikib}ﬁécpbéw@@n eatraloddaqeSud IR Biliaphdiktd $hddidir shd

-iql) % enoxy] - piperidine-I-car box&,_l c acid tert-butyl
methyaqnechiqyidep The aquaens 1ayer wapsriratechvien withi raethysngehloride and the

comb¥@sd bl dvett msﬁtgi \fgf%tﬂ %El'ig?’or 3i (ET a%bﬁTF ?/\(/;aHs&mr;EQ& The crude

m xture was stirre and

prodgeineaspurifteddyakS G (LAfkgisifice gglipobumu) girgmatography using 2 to 5%

e AL S RO T Bl cSidng 251 emymogium hydroxide
10 in mgthalent chioride ty obtait) 6-{H5-diflioRLe-[34(R)-2Hhethpgrolidih- I-yl)-

prop?cé?y_é]ér’ghiepal ?#lggaurytépg 1‘21% y—re)qu QP% _g%j%/'ﬁ@%P%duct was precipitated using a
mixtutbipyhiandhand adtaiiaile bo pMlide a pure product (0.5 g). Mp 169-171 °C; MS
/2 ég(g&/gq_ 38PCT/ US2007/ 016699 A sol ution of
\ 9- 1 uor o- 4- (pi peridi n-4-yl oxy) - phenyl] - 4, 5-di hyd
ro- 2Hpyri dazin-3-one (350 ng, 1.1 mmol) in a mxture
15 Examipldds (2 nL) and MeOH (9 rap was stirred under argon.
Cycl obut anone (0.38 nL, 5 minol), sodium
cyanobor ohydri @g Q..~53 g, 8.45 mmvol) and acetic acid
(0.4 m, 7 mmol ) Jwerg added sequentially and stirred
at 60 C 5for 3 h. eagt-Bon m xture was
concentrated at essure and Partitioned
bet ween aqueous 1M sodiufi cerborat eS| ution and
met hyl ene chl ori de. The gqueous | a was extracted
twice with nethyl egie crgclhgri %Ie arr;gmtyherrc&g‘g%gid
or gani cs was ‘ ' - ),
filtered and concen ;‘g?ﬁhgﬁ%mﬁrg%'&f 'Oggcr ude product .
Th ry roduct -was pur.i fi.ed b SCO (40 . o,
e R S Uik Byt Tone bl 14 0 165-167 °C;
MS nid 472 @4 -1H).0 10% net hanol contai ni ng 0. 2% ammoni um
hydr oxi de in nmethyl ene chloride. The recovered product
E mfeufdfso' ved in nmethylene chloride and washed with
Xagp ed aqueous sogi um bi carbonate sol ution, brine,
dried (Na2SO4), fi |tered, and concentrated to furnish
a pure product. Trhg~puge product was crystallized with
a mxture of nethyllenéichlgorigle, ethanol, ether and
hexane to obtain O CH,
6-[ 4- (1-cycl obut yl - pi per nNgA 5-di fl uoro-
15phenyl ] - 4, 5- di hydr o- 2H gyri dazi n- 340 (110 nyg,
yield), np 162-164 C, M5 nmiz 364-(MH) Exanple 188
644- (1- Cycl obut ylI - piﬁs@rﬁ_—@ﬂwwlw-%-df& ;Z-n&tllﬁl:di
T = -
f1 uor o- phenyl ] - 2H p)@’_\éﬁ!?{%‘i{'}g{i@’@ yl-phenyl}

-pyridazin-3-one

20

Step 1
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20 A m xture of

644- (1- cycl obut yl - pi peri di n-4-yl oxy) - 3, 5-di f| uor o- phen
wq dos413838 di hydr o- 2H pyri dazi n-3-one (137 ng, BCB¥S2007/016699

mol ) and cesium carbonate (232 ng, 0.71 mmol) in

di met hyl sulfoxide (5 nL) was heated at 130 C 45 nm

The m xture was cooled to rt and partitioned between

wat er and net hyl ene chl ori de. The aqueous | ayer was

25extracted twice with nethylene chloride and the

conbi ned organi cs was washed wih Qr ne, dried

(Na2s™4), filtered, and _concent atgd to provide a

crude product. The crude Product Guas purified by | SCO

(40 g silica gel colum) romat ogr aphy using 2%to 8%

nmet hanol in nethyl ene ch de to 10% net hano

cont ai ni ng 0. 2% anmoni ydr-pxi de i n et hyl ene

chloride. The recovered ppduct was dissolved in

met hyl ene chl oride and wash&H;with saturated aqueous

sodi um bi car bonat e4-605-Biriurd.4-REihBS-pHARjIES (Na2SO4)

filtered, and concere-betymoacidlétey pstaduct was

crystallized using a m xture of ethanol, ethyl

acet mfixaurecdhigs- d@ﬂl\d)tb@xﬁﬁﬁlok%&z\éﬁ‘e SZ 5 ggl7 3 mrﬁgl and etha/l succinyl

44 y%éobut er|d|n 4y|ox¥ 0- phe
chlogide éﬁf_.%% g (l@b ogpethangf: np)ip) W%copgal © 0B Alummum
chlohﬂi( (§ ? 26, Nhi‘incﬂ) wai m&@&@&ﬂﬂa”tw{ﬁ%lﬁr@@ 4 %6598 ana quenched

e 189 Ste
with 4°f( anquwpeﬁ% k1 OA0- - Phopequedinayebwas extirrted fvdcawitt

t f sphi
metl{()géﬁe é?lgr?rﬂse 2ﬁ§1 thé c ﬁﬁ’xlegrog%@ i Wélrﬁ%ﬁg&/ wﬁgl T gnlecri]xceefz(I\@ZSOz;),
filtered, mmgcoglcmfmtyd tqprpmdpammdeamdact (THeGruds) prodsctoes meified by

5893l 84 AR BRI R o i«

(3,5-diftuaro- (e thogypleByY-4vps-puiyric Bold il ester (MO, Baokad
dropwise at 0 C. After the addition, the cooling bath
was renmoved and stirred at rt overnlght The reaction
m xture was concentrated at reduced pressure and
purified by 1SCO (120 g sili ca >g/él col um)

Step

chromat ogr aphy using 5 to 309 Et in hexane to
provide an inpure protgt The 15product was
again treated with triplenyl phosphi ne and 40% w w DEAD
in toluene, after the Ypl etion, the reaction was
concentrated at redyced_pgtessure. The crude residue
was triturated with'a gb re of methyl ene chloride
and hexane and filtered®dnd the filtrate was
concentrated at reduced pressure and purified by |SCO

(120 g silica gel 4 'a\t‘)h‘y using 5 to
30% Et OAc in hexane tb('j‘ ”r%‘\:/"iia yfs 4- pr opi onyl phenoxy) -

eri di boxylic acid tert butyl ester (10 g,
1x§{rré ﬁ? g &écﬁrﬂﬁo’@@ﬂ’@?’@? henyl)-4-oxo-butyric acid ethyl ester (2.9

g, 10. 6 mmol) and 48% aqueous HBr (15 mL) in acetic acid (30 mL) was stirred at reflux

for 8 h. The reaction was cooled to rt and treated three times with ethanol and then

&

concentrated at reduced pressure to provide a crude material. The crude material was
dissolved in methylene chloride and washed with water, brine, dried (Na,S0,), filtered, and

concentrated to afford 4-(3,5-difluoro-4-hydroxyphenyl-4oxo-butyric acid ethyl ester (2.5 g,
92%), MS m/z 257 (M + H).
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CH3 0 444-(3- Et hoxycar bonyl-2-net hyl - pro
pi onyl ) - phenoxy] - pi peri di ne-1-carbo xylic acid
wo 2008/0ssy/l ester - 181 - WO PCT/US2007/016699
2008/ 013838PCT/ US2007/ 016699 A sol ution of
4- (4- propi onyl- phenoxy) - pi peri di ne-1-carboxylic acid
ethyl ester (5 g, 15 mmol) in tetrahydrofuran (40 nli)
was cooled to O C. Lithiumdiisopropylam de, (2M
solution in THF) (8 nmL, 16.4 mol) was added dropw se
Stepaid warnmed to it for 30 min. The 5reaction was cool ed
again to 0 C and ethyl bromogcetgie (L8 nL, 16 mmmol)
was added dropw se ang warnmed to it for 30 min and
t hen quenched wi th aqu&pus 1 acid at 0 C The
aqueous | ayer was extragted twice with nethyl ene
chloride and the corrbi organi cs were washed with
brine, dried (Na2SO# ered, and concentrated to
gi ve 444-(3-
ethoxycarbony1-2-nethqufﬁﬂﬁﬁﬂfﬁyl)-phenoxyl-piperidine
-1 -carboxylic aci daqerchsrbyroppshars-difiice- 8 9, 929, M
mz 364 (M -55). SeeperBid-tkoMutiyt adithéthyl cH3 N CACH3
CH3 4-[ 4- (4- Met hyl €¥8oxo- 1, 4, 5, 6-tetrah
ydro- pyridazi n- 3-y1) - phenoxyl - pi peri di ne-1 -
c afbotirecofat (4 (3-ehlbrdpoydxydsd-ekobutirid dtid ediy] estétde.5 g, 9.6

- 0 rbonyl:.2-nmet hyl_- propi o - phenoxyl -
i L3R GBS TR, D RO OB M gy i
acet@de, (|425m_1lb) ?vaastd'ré‘d/drrlaﬂhg g>rmS[r}Q e rrée}qc@ioﬁ %da@%omgeg té %tf £hd )
ip_i,sopyopano nal.) was heated at or
conciaty ahredBRRLAR S dhen P U TR v sirer o gredilene chloride
The aquedes (8%t diae exthhted twide widshél8y MaS cHlosigOLN& the dmbined organics
chl orjide and washed wth saturated aqueous

Wefeg‘g%ﬁh %%gﬁb‘a‘é% REEE (NarSa).dilteres iand conentrdtedng 286 ¢ crude
prodhiét, Vlﬂfe&iﬁud@ﬁ@dﬁ&%@é’ﬁtﬁﬁie@%ﬂ]ﬁd&%{’@ yffigé%g%llc%zﬁg%gqr?tggtogmphy

e crude product was 20puri

. Th .
using 40 tQ; L2 3¥nitQAe Bnaeege ipprevidsi 4 ift-B-tidosseropbkp)dys-difluoro-
L ' ' o
phenggﬁl%gﬁ%g%}ﬁ{/&: éa%d %@%ﬁ é1%'“%,?%',61'6%3ts‘gtﬁ’r)ahydr 0- pyri dazi n- 3-y1)

- phenoxyl - pi peri di ne,- 1 -carboxylic acid tert-butyl
Stepdster (4.4 g, 53%, MSnmiz 388 (MH 25 30 WD
2008/ 013838PCT/ US2007/ 016699 Step 4
O Me

o~

Me,,
F F
O\A/D
4-(3,5-Difluoro-4-[3-((R)-2-methyl-
pyrrolidin-1-yl)-propoxy]-phenyl}-4
-oxo-butyric acid ethyl ester
A mixture of 4-[4—(3—ch10ropropoxy)-3,5—diﬂuorophenyl]—4—oxo-butyric acid ethyl
ester (5 g, 14.9 mmol), K,CO3 (7.2 g, 52.1mmol), Nal (220 mg, 1.4 mmol), and
Benzenesulfonate; (R)-methylpyrrolidinium (8 g, 33 mmol) in CH5CN (110 mL) was heated
under argon at 80 °C for 36 h. The reaction was concentrated and partitioned between
saturated aqueous sodium bicarbonate solution and methylene chloride. The aqueous layer
was extracted twice with methylene chloride and the combined organics was washed with

brine, dried (Na,80,), filtered, and concentrated to provide a crude material (96% purity).
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Th\f-H O 5-Met hyl-6f4-(piperidin.4-yloxy)-p

henyl1-4, 5-di hydro-211- pyri dazi n-3-one A sol ution of
wddobs01Bseet hy1- 6- oxo- 1, 4, 5, 6-t et r ahydr o- pyr i dae¢Tiv$2094016699

- phenoxyl - 5pi peridine-|-carboxylic acid tert-butyl

ester (1 g, 2.5 nmmol) in nethylene chloride at RT was

treated with trifluoroacetic acid (3 nL, 38.9 Irno')

and stirred at RT for 3 h. TFA was evaporated at

reduced pressure to obtain

The gmﬂeghmbnﬁ[wﬂas(mlrﬁ‘aﬂl Wi I$CH yzto:)g yﬂm@ @él%&nﬂ%\/%nomato;reg)hy using
2% Ilé% A ohanfég{ q’g eneé%éoncﬁi 1o 10°/5meihanol containing 0.1% ammonium

hydx@ﬁﬁfe(lﬂzn@tﬁ)bl@xw&h&n@é PEhd RoRitdt MaRNal was dissolved i thyl
0 phenyl -nmet hyl -4, 5-dj hydro-21-1- pyr | da\z/? nl-nSIi[le Z eRe chloride
GF}EﬁdI % (s_ﬁturated aqueous sodium bicarbonate solutlon brine, dried (NaZSO4)

ﬁlten@d”@ﬁcﬁd@m@ﬁtﬂaté@' PRE is@la@edﬂf gc@éy‘)vigbﬁﬁ%?igzeﬁ witth ¥ gf

1pr|da2|n- 153- one na mxX
metfgfler[gmixlqmrleggyheahmﬂ MoGide (tQ Obﬁﬁ_r) 4+{3s- @lﬂupméiﬁuﬁt)él—methyl-pyrrol1d1n—

u 4.
Ly R B N80t e PR Vs R B i, s e

=38HM 261nmpl ) were added sequentially and stirred at

60C for 20 h. The reaction m xture was concentrated at
Steprf’educed pressure then quenched with 1M sodi um

carbonate solution at 0 C and extracted twice with
nmet hyl ene chl ori de tE' provi de a 20crude product. The
crude product was pu ified by 1SCO (40 g silica gel
col umm) chromat o yNu3| ng 2 to 5% met hanol in
nmet hyl ene chl ori de t panol containing 0.2%
amoni um hydroxi de in ne ene chlori @H; The
recovered product was di | ene chloride
and washed with saturated Faqueous so i uph bi car bonate
solution, brine, dried (Na2S®™4), filtered, and
concentrated to furri-86-Riflparod- [p{(&d—uaﬁethﬂhe pure
product was 25cryst a?YFfP 1-M'%'P ofyl-pianal}-#i xt ure of
Et OAc, ethanol, et hero4¥g© 43-88% ai n 614- 0O-
cyclobutyl pi eri din- 4- onxy)-3 5-di fl uoro- phenyl]-4,5

- dﬁli}lﬁﬁbteﬂ 411 prdifagind [3-Goe- (T@ﬂﬁ’l-lmrmllﬁﬁﬁ-l -yi)ppropoxy]-phenyl}-

oS B 18 B AR R . 207

mmql}si)rxlgmopamo@fb‘{ wib) was-hehted i dil(h°@l-forl7 h. Isopropanol was evaporated

d
ot red e SR TN bt el et s i Ravepm sodi igopaage solution
and mefmafmb elilotrndbo Theaqesastiayerers ckiractbd t\aice with methylene chloride
0
and t?lh he cpmbl qegro?garXc Usid ﬂs&h |gr aigggrif aﬁnew Shfy llteaxl'gc]l rzlt(rexdl "
concBftrdiddito rycide bLttry&le Piapeial. dTHe émub enaYerial lwax)anﬁearay hsto (80 g)
dr o-2H rad2|n30 nmp 188:190 C M nml
chroxgﬁf%gﬁal}q{ g é% % inme |1Rfle chépqiegtprhg /:fgethanol containing
0. Z%E)mm’mhﬁrrilﬂﬂdromde in methylene chloride. The 1solated material was dissolved in
f l§44 g X&l obut&/ BI peridin-4-y 3/ pheny1l- 5- fw
methy lepe gk loride and washe saturated aqueous sodium blcar onate solutlon brine,

dried (Na;SO,), filtered, and concentrated. The pure material was crystallized using a

mixture of methylene chloride, ether and hexane to obtain 6-{3,5-difluoro-4-[3-(R)-2-
methyl-pyrrolidin-l-yl)-propoxy]-phenyl}-4,5-dihydro-2H—pyridazin—3-one g 55%, 98%
purity), mp 102-104 °C, MS m/z 352 (M + H).
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di hydr o- 2H pyr adazi n- 3-one one np 188-190 C, M5 m z
342 (M+ H), Hg 365 = +30.5, Conc. -0.1 g/nL ).
wdxmspim3gl92 15 "a' Exanpl e 192 was sypthesioaraic699
from 1- (4- nmet hoxyphenyl ) but an- 1- one usi ng procedures
for exanple 189; M 152-154 C; Ms miz 356 (M + H).
Exanpl e 193 WD 2008/ 013838PCT/ US2007/ 016699 A
m xture of
414- ( 3- et hoxycar bony1- 2- met hyl - pr opi ony1) - phenoxykpi pe
Example 487 1- carboxylic acid tert-butyl ester (Exanple
189 step 2) (5.7 g, 14 mmol) and 1N NaCH (18 5nl) in
met hanol was heated at! 65 C for 1 h. Methanol was
evaporated at redd Np,(lessure and diluted with water
then cooled to 0 C The| aqueou]g | ayer neutralized
carefully with citric~achyg ayd extr twce with
net hyl ene chloride to obt & udg 444- ( 3-
car boxy- 2- et hyl - pr opi onyl ) heﬁoxy p| peri di ne-1| - car box
ylic acid tert-butyl ester {4.3 g, 81%, M5 mz 390
(M 1) 10 Step 2 HC6€[¥-(1—C§(31+B)u6}H-IB|pend|n-4-ylox
444- (4- Met hyl - 6- oxo¥ E flugiiorphgnyfli4,5-dihydro
-1, 4, 5, 6-t et r ahydr o- Py PYHIZM {088y 1)
henoxy] - pi peri di ne-1-carboxylic a cid tert-butyl
Stepekt er A mi xture of
414- (3- car boxy- 2 eOBYy| - pr opi ony1) - p o&gskpl peri di ne-
1- 15carboxylic acid Qert-butyl e er g, 11 mol)
and 2- hydrazi nopyr He (4
i sopropanol (45 nl) vvas /@ m crovvave react or
(300 watts) at 160C for ‘:‘c N sopr opanol was
evaporated at reduced pressure and triturated with
ether (150 ni) to BBt&iEthaycadicagigeodolyi}d (3 g). The
filtrate was conceﬁ‘ldlﬂa@"éwhaw Wiﬂlnéd-%y | SCO (80 ¢
silica gel col um) 2 RRVISASIAIGT-REMVeSIRS i ng 1.5 to 3. 5%
met hanol in nethylene chloride to obtain 4-
20 (T g splvtierngfitriphencdphiosphine dp 792, 921 mob, i6 THE (2fmll) was added

o 0X cd
O AR IR S B
mixturg-pf 4- (3 5 d1ﬂu®oa4¢y¢0&9-®ham5d)-éw)¢ohlaﬁyﬂedc1d%ﬂ@g eftb(example 186
step %gg? 111 2om S ea?ugéi-g{]cgog%tppp%g 1nq:? car g)?y n*f e?crld teert-ggtlyF ester (3.6
g, I&ﬁﬂ&ilDﬁBBHB RET MISA043 Zdad & AHviixatide? argon. After the addition, the

cooling bath was removed and stirred at rt overnight. The reaction mixture was

concentrated at reduced pressure and purified by ISCO (120 g) chromatography using 15 to
30% EtOAc in hexane to provide 4-[4-(3-ethoxycarbonyl-propionyl)-2,6-difluoro-
phenoxy]-piperidine-1-carboxylic acid tert-butyl ester (3.21 g, 49% yield).

Step 2
H
] H,C
Ox ey 0. ° HCH,
] . Y0 cH,

@i
(@]
F

4-{2,6-Difluoro-4-(6-oxo-1,4,5,6-te
trahydro-pyridazin-3-yl)-phenoxy]-p
iperidine-1-carboxylic acid tert-bu
tyl ester
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Structure Mp (t) M5Smz 193 ON. 11:3 .----- "''"N CH,
644- 0- Cycl obut yl - pi peri di n-4-yl ox
wO yRemgiy - 5- met hyl - 2- pyri di n-2-y1- PCT/US2007/016699
4, 5-di hydr o- 2H pyri dazi n- 3-one 143-51W 419 (M-F H)
Exanpl e 194 oD 5- Met hyl - 6- (4434(R) - 2- net hyl - pyrr o |
idin-1-yl)-propoxyl-phenyl)-4,5-d
i hydr o-2H pyri dazi n-3-one Step 1 0, CH3
4- (4- Met hoxy- phenyl ) - 3- net hyl - 4-oxo -butyric acid
et hyl ester A sol ution of 4-nmethoxypropi ophenone
( 240mixkdR oTo}4)-(3-AthbRfda 1-of 1f-2 20difkdroMi% §8eridine-
to 0. C _Lithi urrg dii s)g%r opy argnc%%ngZM slol_urtoi onnﬁ%ﬂ Sl%endme
1-carhqpeylig 30id top-butyh gstens31 guak2 Amaer]) andhydreding mbnehydratt (0.7 mL,
14.1t0mbl) i PopRPalbi20 HIE) WRAGHL A btWeGu,E 9RL Do ndaY
C anglet h)ell%%brogoacet ate (18 ni, 1618\?1%%%]]1? %ngg‘agejd”as
concgpiged pieduged rressHesendopartitionad Bowedmsaturdteti agneous sodium
bicarbeE e RERk¥h . | d. at we 1€ agueous .
Ay er was et;??cr1 g%?@g&?éweﬂégg&v&?ﬁ e e?\gse%é/erc?{?so?’%ﬁa@%)eéﬁa”ce with
methylrnechlasidecdd dhgyeombinedworgmivasisdvashtd with®rine, dried (N2,S04),
08/,0 3 S2007./,016699 brj ne ried,(Na2SO4), )
fterf g PO P SR P A Ree g, The cHuad Mafenal s purifiea by
ISCQ(§0ig mﬁ?{ gxymmyﬁahrggﬁwgiaéﬂwsi@gﬁg 60% Et0Alcdn Bbbile to obtain
4-[2,%§Jiﬁ£or§)-4-(69-2»’(0-[Y,§1,%-tetra?ﬁydro-%)yr?ctiaezené-yl)-;alswnoxy] -piperidine-1-

carboxylic acid tert-butyl ester (0.42 g, 14%).

Step 3

6-[3,5-Difluoro-4-(piperidin-4-ylox
y)-phenyi])-4,5-dihydro-2H-pyridazin
~-3-one
A solution of 4-[2,6-diﬂuoro-4-(6-oxo-1,4,5,6—tetrahydro-pyridazin-3-yl)—phenoxy]-
piperidine-1-carboxylic acid tert-butyl ester (0.42 g, 1 mmol) in methylene chloride (5 mL)
was treated with trifluoro acetic acid (10 mL). The mixture was stirred at RT for 3 h and
TFA was concentrated at reduced pressure to give 6-[3,5-difluoro-4-(piperidin-4-yloxy)-

phenyl]-4,5-dihydro-2H-pyridazin-3-one (0.35 g, quantitative yield), MS m/z 310 (M + H).

Step 4

6—[4-(1-chlobutyl-piperidin-4-ylox
¥)-3,5-difluoro-phenyl}-4,5-dihydro
-2H-pyridazin-3-one
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O OH 4-(4-Hydroxy-phenyl)-3-nethyl-4-oxo -butyric
acid ethyl ester A m xture of crude

wd2¢odrpmsshoxy- phenyl ) - 3- et hyl - 4- oxo- but yri ¢ api™ustonyd16699
ester (44 g, 175.8 mml), acetic acid (300 nL) and 48%
aqueous HBr (150 nL) was stirred at reflux for 10 h.
The reaction was cooled to rt, concentrated at reduced
pressure then 10partitioned between nethyl ene chloride
and water and the aqueous |ayer was extracted three

ti mesoibhof® C[{i’),‘ﬁLcﬁﬂﬁoﬁ'éhi-@lﬂlklj_&@dlﬂmjyl%’ﬁwlﬁﬁé y@{-&@ ~diRydro-2H-

provide a crude materi al he crude materi

PyTif B e3P A Hahemab) e wistuzef M mhbard W«PH (L) was
stler&3 %@& adford E(]ﬁlf)ﬂftari'oﬁler(() 38h8L r?ﬁﬁﬁéi %oﬂld{ﬁ Hﬁa@mﬂ@ﬁ)hydnde (0.53 g,

tered’over celite at rt and l'trate
8 45cmmé)mdaaceuc atid(@duskd’ prely meée @M@dtsmrrsnpaﬂy r-mql 8lixaed at 60 °C
t . I
for if’g.y 2?’83%%%5 E’r}lg@\?ee gfg% \?Mé’%cgﬂﬁmattgﬁ af fe'd%g?d gxlggs%? aug g%?ioned between
aquéansriM kodiunyr ecadisonateosbittoremd méthylene dhloprded e agasous layer was

extufiled D SO e ot a4 05 SreBe fFaRkios s pypshed with brine,

drie®fNajSO), filkettd sisd édr&e@t}atecﬁ to prov1de a crude product. The crude product

BT SRR CR AN (RN -
to 109EmBIhihSIRni@sing 9996 aﬁﬁnddi&nngmoxﬁ&@ﬁ; 8yt BRlkide. The
further purification., 20 St
recoyered produdh M@ dlissplygd *anegwéw| ghlegidg and washed with saturated aqueous
sodighiitaboRNe sQMﬁMﬁ ' lﬁnﬁ:c ngda ey, IS(%}5 tfﬁ{ered and concentratedfo furnish a
m xture of 4-(4-hydroxyphen -4-oxo-butyr|c
puregproduedt Fihie pase prodpgtovas qgyst 5Qd gmﬂmﬁ)qn xture of methylene chloride,

etha&%g&%ﬁ? ﬁd 8%1391% 8@ Bgt@?gg [4 %Wclmmtyi" gs%eﬁdm-yioﬁ'}-% ,3-difluoro-

phe0p8/50diB 3P T/pyEdasin/BaE609 Omg Yield) nap £62164 PQOBISh)z 364 (M
-FHYBS stirred at 60 C for 15 In The reaction was cool ed

o RT.and filtered over celite and the filtrate was

evaporated at reduced pressure to give a crude
Exangsed88. The crude residue was partitioned between

met hyl ene chl ori de and saturated aqueous sodi um

bi carbonate sol utiom and the aqueous |ayer was

extracted tw ce pitJNSnet hyl ene chl oride. The conbi ned

organi cs was washe( mf%h brlne drie Na2S&4) ,

filtered, and concertrate a crude product.

The crude product was pu ed by SCO (330 g)

chr omat ogr aphy usi ng 15% ¥t 0Ac hexane to produce

444- ( 3- chl or opr opoxy) - phefy1] - 3 nmet hyl- 4- oxo- butyric

aci d et hyl ester6-(49(1%sglobaﬁ%nenwml@cyﬁﬁ!i-d(M - 45) 10

Step 4 H3C," 3- MéorrahSIVI- aH{PSUGtaFR)3‘°Zlerret hyl - pyrr

ol i di n-1- ylg pr opoxy] - phenyl }-4-o0x0 -butyric acid

et Wm%@{%qa 6-E4( ﬁpqugblgybplperldmA yloxy)-3, dlﬂuoro-phenyl] -4,5-

dihﬂir&-ﬁﬂc &E&ﬂf-@-oa& 0@? @Nrﬁ]m %ﬂ%&!ﬁﬁ% cﬁrlﬂ)’ﬁgfet{??d m& 0.71
aci ester J C %
mmeb) i §hmq%y1 s@ifg@xdnﬂS )zwaﬁ-,lma;e aédéo C 45 min. The mixture was cooled

o SRR S SRR RgE M gRe! 0l Ml sy

extrg@tédiwidé with mktbyleaa chlovde ang ﬂwrc@mlaacctmgamns mat ecshed with bnne
. SSur [ t | oned bet yr
arie PRSI BB EEhoshRite R B R CARE Brfih) ThEruae product

was platified 8¢ ISCO (40 g silica gel column) chromatography using 2% to 8% methanol in

methylene chloride to 10% methanol containing 0.2% ammonium hydroxide in methylene

chloride. The recovered product was dissolved in methylene chloride and washed with
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20The aqueous | ayer was extracted twice with nethyl ene

chl oride and the conbi ned organi cs was washed with
wdpios®13sss i ed (Na2SO4), filtered, and concent re¢BUS1007/016699

provide a crude material. The crude material was

purified by 1SCO (80 g siliga gel colum)

chromat ography using 2% to 9% net hanol in nethyl ene

chloride to 10% net hanol containing 2.5 nL amoni um

hydroxi de in nethylene chloride to afford a pure

satuﬂﬁéﬂh@l gou%ghﬁn thaaﬂ)q}famdeﬁnderld% &BEHWEHﬂ(D@gﬁMHB G2z
chl ori an shed wi t ur at ed. aguequs sodi um
conds P o HE 8-l LR SR8 S IRE A NSO no i Agetate, other
and B&&n6 @@gﬁ/@tﬂ g-gdcyﬁc‘l’otﬁitMep@endmAyloxy) -3,5- dlﬂuoro-phenyl] 2H-
neth é Kéi rrolid 8n%@2 propoxy phenyl |
pynda@rb- tPnSlf O Mg 286y % 1%73?%r 8 63, (Mytrdhk i tati ve
yield), VS mz 362 (M+ .
2008/013838PCT/U82007/016699 Step 5
5- Met hy1-6-{4-[ 3-(0: 0-2-net hyl - pyrr
ol i di n-1- 14) - propoxyl - pheny1}-4, 5-d
i hydro-21-1-pyridazi n-3-one 5A m xture of
3-nethyl -4-(4-R-2net hyl - pyrrolidin-I-yl)-propoxy]-phen
yl) -4-oxo0- butyric acid ethyl ester (839 g, 23.2
mol ) and hydrazi ne nonohydrate (5 nL, 100 mmol) in
i sopropanol was heated at 100 C for 36 h. Isopropano
was evaporated at reduced pressure and quenched with
sat urat ed aqueous sodi um bi carbonate sol uti on and
extracted twice with nethylene chloride. The conbi ned
organi cs was washed with brine, dried 10(Na2304),
filtered, and concentrated to afford a crude product.
The crude product was purified by |ISCO (80 g)
chromat ography using 2 to 10% net hanol in nethyl ene
chloride to 10% net hanol containing 4 nL anmoni um
hydroxi de in nethylene chloride to afford a pure
product. The pure product was dissolved in nethyl ene
chl oride and washed wi th saturated agqueous sodi um
bi car bonat e sol ution, brine, dried (Na2SO), filtered,
and 15concentrated to give
5-nmet hyl- 6- {443- R- 2- net hyl - pyrrolidin-1-yepropoxy}-phe
nyl}-4,5- di hydro-21-1-pyridazin-3-one (6.1 g, 80%
>95% purity). The product was dissolved in a mxture
of ethanol and ethyl acetate and 1M HC (18 nL) in
et her was added and the m xture was concentrated at
reduced pressure. Fresh ethanol and ethyl acetate were
added and concentrated under vacuum and again
di ssolved in ethanol and slowy added ethyl 20acetate,
et her and hexane. After stirring for 15 mn at RT
solid separated, and the solid was filtered, washed
with ether and dried at 85 Cin a ChenDry for 15 h to
provi de exanple 194 HCI as an off-white solid (5.8 @g),
np 169-171 C, Ms mfz 330 (M+ H). Exanple 195 H3C4
5- Met hyl-6-(4-13-aR) - 2-net hyl - pyrr
ol i di n-1-y1)-propoxyl - phenyl}-4,5-d
25i hydr o- 2H- pyri dazi n- 3-one WD
2008/ 013838PCT/ US2007/ 016699 Exanpl e 196
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N. N 1-13C4. CH3 5- Met hyl - 6- (443-((R)-2-net hyl -pyrr
ol i din-1-y1)-propoxyl - phenyl)-4, 5-d .
wo odnmss2dt pyri dazi n- 3- one Raceni ¢ BXEUP1087/016699
194 (5.8 g) of was separated into two di astereoners
usi ng 5chiral Cel and 0. 1% di et hyl am ne i n nethanol .
Exanpl e 195:
5-met hyl- 64443- (R) - 2-net hyl -pyrrolidin-1-yl)-propoxyl -
phenyl}- 4, 5-di hydro-2H pyridazi n-3-one HCL (2.4 @),
Exafiipld489151 C MS nmlz 367 (M+ H). Exanple 196:
5-met hyl- 64413-(8) - 2- mat hyl-- pyrrolidin-1-y1l)-propoxyl -
phenyl } - 4, 5-di hydioq- pyridazi n-3-one HCl (2.6 @),
mp 189-191 C, M5 rn/3; q"?(M+H) 10Ex e 197
(racem c) and exanpl e ' synt hesi zed
as HCl salts using neth crl ed Jf or exanpl e 194.
Exanpl e Structure nmp ( 1 ZO197/1 oN.,N | CH3 Sl
5- Met hyl - 614- ( 3- pi @pr{1d yRrobatyiLpigdhidin-4-yloxy)-phenyl]
poxy) - phenyl] - 4, 5--&trhstoyt-a;52dikybrgp3t-pgritazini3-aheone
223-225 HC1 330 (M+H) 198 Y o- N

Step 1

4-(4-Propionyl-phenoxy)-piperidine-
1-carboxylic acid tert-butyl ester

A solution of triphenylphosphine (22.4 g, 85.2 mmol) and 40% w/w DEAD in
toluene
(12.6 mL, 79.9 mmol) in tetrahydrofuran (100 mL) was cooled to 0 °C. A mixture of p-
propiophenol (8 g, 53.3 mmol) and 4-hydroxypiperidine-1-carboxylic acid tert-butyl ester
(12.9 g, 63.9 mmol) in THF (75 mL) was added dropwise at 0 °C. After the addition, the
cooling bath was removed and stirred at rt overnight. The reaction mixture was
concentrated at reduced pressure and purified by ISCO (120 g silica gel column)
chromatography using 5 to 30% EtOAc in hexane to provide an impure product (12 g). The
product was again treated with triphenylphosphine and 40% w/w DEAD in toluene, after
the completion, the reaction was copcentré.ted at reciuced pressure. The crude residue was
triturated with a mixture of methylene chloride and hexane and filtered and the filtrate was
concentrated at reduced pressure and purified by ISCO (120 g silica gel column)
chromatography using 5 to 30% EtOAc in hexane to provide 4-(4-propionylphenoxy)-
piperidine-1-carboxylic acid tert-butyl ester (10 g, 56%).

Step 2
H,C—\
O

4-[4-(3- Ethoxycarbonyl-z-methyl pro
pionyl)-phenoxy]-piperidine-1-carbo
xylic acid tert-buty! ester
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I CH3 Il 5-Methyl-6-14-(3-pyrrolidin-1-yl-pr

opoxy) - phenyl ] - 4, 5-di hydro- 2H pyri d azi n-3-one 161-163
wotibsB1x83 MrtH) 15 WD 2008/ 013838PCT/ US2007/ OAB5082007/016699

Exanple 199 N. N HC o

6-{(R)-2- Met hyl-4-13- (2-met hyl - pyrrolidin-1-yl)-propox

A-phenyl } -4, 5-di hydro- 2H pyri azin-3-one Step 1~ OH

4- (4- Hydr oxy- 2- net hyl - phenyl ) - 4-o0xo -butyric acid

et hyl ester A m xture of _ _

4- (4- met hoxy- 2- net hyl - phenyl ) - 4;jozoc-J/but yric alczlle EZOg,

: | I: an 0 agueous,.HBr.

L) R R SeL Gk pRH e Fabert i T UBR Rt P e eser 5 &

15 myoel) dajtetrghydrofiman (hwéptraaticedledtto DedudeaithipmaiBUp®psathide, (2M

s gHERLERRE I 304 RgBESRRG B i el 5 o pmin. o

reaciaciueds endled hyaih t6 DEC dndatied badmBitefaté OF.8 1. N6 MiBR]) was added
celite and evaporated

. Ol d : -
cropyf R e B st 2 B ahm e R aaw s MG acid at
°C. The aguddiigGdyed wasiefRadtbd Rvib® With 8Oy RAL Chiofife LAd 394 c%#ﬂ?ined

4- (4- hydr oxy- 2- net hyl - phen Iﬁs- 0X0-butyric acid ethy
°rga’é‘§{(' ¥ferq wagheg ‘@‘,‘gg’s%ad"m@%r de, fared.iaad opaeenimend tb@ive 4-[4-(3-
ethokPRrEN-20R 80 YI-BropMyNOtenBY T SbEAIIEN PSR IR acid tert-butyl ester
(5.8 g, 92%), MS m/z 364 (M - 55).

H
8] N.
N OH.C
! JL A
CH, o

4-[4-(4-Methyl-6-0x0-1,4, 5,6-tetrah
ydro-pyridazin-3-yl)-phenoxy]-piperidine-1-
carboxylic acid tert-butyl ester

Step 3

A mixture of crude 4-[4-(3—ethoxycarbonyl-2—methyl—propionyl)~phenoxy]-
piperidine-1-carboxylic acid tert-butyl ester (9 g, 21.4 mmol) and hydrazine monohydrate
(3.58 ml, 71.6 mmol) in isopropanol (70 mL) was heated at 90 °C for 2 days and
concentrated at reduced pressure to give a crude residue. The crude reside was dissolved in
methylene chloride and washed with saturated aqueous sodium bicarbonate solution, brine,
dried (Na,SO,), filtered, and concentrated to give a crude product. The crude product was
purified by ISCO (120 g silica gel column) chromatography using 2 to 5% methanol in
methylene chloride to obtain 4-[4-(4-methyl-6-o0x0-1,4,5,6-tetrahydro-pyridazin-3 -yl)-
phenoxy]-piperidine-1-carboxylic acid tert-butyl ester (4.4 g, 53%), MS m/z 388 (M + H)
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4-14- ( 3- Chl or o- pr opoxy) - 2- net hyl - ph
enyl]-4-oxo-butyric acid ethyl ester WO

w@e0D8H BRIBIBPCT/ US2007/ 016699 PCT/US2007/016699
444- ( 3- chl or o- propoxy) - 2- met hyl - pheny11- 4- oXo- butyric
acid ethyl ester was prepared from
4- (4- hydr oxy- 2- et hyl - phenyl ) - 4- oxo- butyric acid et hyl
ester according to the procedure in step 3 exanple 184
M5 mlz 267 (M-45). 5Step 3 CH3 H3C, ONO

Stepi4 2- Met hyl - 413- ((R) - 2- et hyl - pyrr
ol i di n-1-y1) - propoxyl -phenyl}-4-oxo -butyric acid
ethyl ester 4-{2-nmethyH 4 [3
((R)-2-net hyl - pyrrabi dinn- 1-y1) - propoxyl phenyl) - 4- oxo- b
utyric 10acid et hyl F (0.28 g, 67% was prepared

from 444- ( 3- chl or o- progexy)~s et N
| e¢ster (0.36 g, 1.15
cedure’i nstep 4 of exanple

phenyl ] - 4-oxo-butyric agid

mmol ) according to the pfo

184; M5 rn/z 362 (Advistde-[43bRBridh-2310xy)-

64(R) - 2- Met hyl - 4- [iﬂen&l24,l5&iiﬂ\3§ﬁo=£¥by’ri%:z¥1)-£one

ol i din-1-y1)-propo>cyl -phenyl}-4,5-d

i6h yﬁdscdufgcbﬂ& Wﬁ%g}%@%(ﬁ 1 ,|4,5,6-tetrzThyal;ro-p)iridalzin—3 -yD-phenoxy]-

. B- - 2= et < - 2- yl-pyrrolidin-1- - propoxy

P‘Peféﬂﬁ‘%@'?‘i‘fl’ﬁ’ﬂé!%%%méwgsﬁ%@c$a iSrinmoblis metkylsne ghlpede at RT
was treatetl 4 triBruofa0éi [HQPPHY), 38:-9RhAr adan@mells 10403 h.

20b%§éri aci d ethyllegfer (O.28hn¥j0:77 nnnl{ 3h. TFA was
CVAPQLADY 8 158uted Reess g5 to Qbtin &-pethyl-6r4-Lpiperidinahylaxyl-Bhenyl]-4,5-
dihytkel2HMYriliddin1R2 8nd%0. Moo N B 17 anpl es

200- 204 merg sy%t e%?%ed J§9%§9¥%?%§(§%ﬁﬁﬁ?ng nmet hods

according to Exanpl e 21 or Cull di oxane /
St‘=I’J§2-diam'nocyclohexane / Cs2CO3 and starting with
R-1-[3-

25( 4- br ono- phenoxy) pr dpy1] - 2- net hyl - pyrrol i di ne or
4- (5- bronopyri di n-QsdNexy) - pi peri di ne- 1-carboxylic
acid tert-butyl estef. | ngz
Exa/r@ tTucture
0]

2008/ 013838PCT/ US200
6-[4-(1-Cyclobutyl-piperidin-4-ylox

y)-phenyl]-5-methyl-4,5-dihydro-2H-
pyridazin-3-one

A solution of 5-methy1-6-[4~(piperidin—4-yloxy)-phenyl]-4,5-dihydro—2H—pyridazin-
3-one (3.2 mg, 11 mmdl) in a mixture of DMF (4 mL) and MeOH (20 mL) was stirred
under argon. Cyclobutanone (4.2 mL, 56 mmol), sodium cyanoborohydride (7 g, 111
mmol) and acetic acid (1.5 mL, 26 mmol) were added sequentially and stirred at 60 °C for
20 h. The reaction mixture was concentrated at reduced pressure then quenched with 1M
sodium carbonate solution at 0 °C and extracted twice with methylene chloride to provide a
crude product. The crude product was purified by ISCO (40 g silica gel column)
chromatography using 2 to 5% methanol in methylene chloride to 10% methanol containing
0.2% ammonium hydroxide in methylene chloride. The recovered product was dissolved in
methylene chloride and washed with saturated aqu’éous sodium Bicarbonate solution, brine,
dried (Na;SOy), filtered, and concentrated to furnish a pure product. The pure product was
crystallized using from a mixture of EtOAc, ethanol, ether and hexane to obtain 6-[4-(1-
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M (C) Msmz 200 11l 1?1 O_ 86-9 390 (N1+ I1)
2-(413-((R) - 2- Met hyl -pyrrolidin-1-
w@®2@80m333/| - phenyl} - 6- phenyl - 2H py ri dazi n- 3- oPer/us04016699

----LN1 ...... "...N 1110 O\ 168-70 328 04 + H)

6- Met hyl -2-(4-[3-((R) -2-net hyl -pyrrolidin-1-
-y1) - propoxyyphenyl ) - 2H pyri dazi n- 3- one 202
0101V 11100"-------- N1----N

cyclobutyl-piperidin—4-yloxy)—3,5-diﬂuoro-phenyl]—4,5-dihydro-2H-pyridazin—3—one (640
mg, 17%), mp 163-165 °C; MS m/z 342 (M + H).

Example 190

(R)-6-[4-(1-Cyclobutyl-piperidin-4-
yloxy)-phenyl]-5-methyl-4,5-dihydro
-2H-pyridazin-3-one
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\/ 70-3 364 (M + 1-1)
244- 134(R) - 2- Met hyl - pyrrol i di n-1-
wq dgospraspoxyl - phenyl} - 2H pht hal azi n1-one  203pc¢T/pdooHN 6699
\ 155-9 fumarate 403 (M + H) 0
2-16- (1- Cycl obut yl - pi peddi n- 4-yl oxy) - pyri di n-3-y11-
6- phenyl - 21- Tpyri dazi n- 3- one 204

Example 191

N
CH, °

(S)-6-[4-(1-Cyclobutyl-piperidin-4-
yloxy)-phenyi]-5-methyl-4,5-dihydro
-2H-pyridazin-3-one

Racemic Example 189 (660 mg) was separated into two enantiomers by chiral
chromatography using chiralPak and 0.1% diethylamine in methanol.

Example 190: R(-)-6-[4-(cyclobutyl-piperidin-4-yloxy)-phenyl-5-methyl-4,5-
dihydro-2H-pyradazin-3-one mp 188-190 °C, MS m/z 342 (M + H), Hg 365 = -29.2, Conc.
~0.1 g/mL

- Example 191: S(+)-6-[4-(cyclobutyl-piperidin-4-yloxy)-phenyl-5-methyl-4,5-
dihydro-2H-pyradazin-3-one one mp 188-190 °C, MS m/z 342 (M + H), Hg 365 = +30.5,
Conc. ~0.1 g/mL ).

Example 192

'@
H,C o

Example 192 was synthesized from 1-(4-methoxyphenyl)butan-1-one using
procedures for example 189; Mp 152-154 °C; MS m/z 356 (M + H).

Example 193
| RS
=N
o) N‘N
! /D
@)
CH :

8 o
6-[4-(1-Cyclobutyl-piperidin-4-yloxy)-phen
yl]-6-methyl-2-pyridin-2-yl-4,5-dihydro-2H-
pyridazin-3-one

Step 1
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.-- N'"N1 Nz o01.1\ 87-90 391 (NI + H)
2-(413-((R) - 2- Met hyl -pyrrolidin-1-
w®2p80p338/| - phenyl ) - 6-pyridin-3-y1 -2H pyri dazpar/8SmNE016699
WO 2008/ 013838PCT/ US2007/ 016699 Exanpl e Structure M
(C) M5 niz 51-55 fumarate 354 (M + 1) 262 1
__________ M)
6 Cycl opropyl-2-{413-((R) -2-met hyl -pyrrolid
i n-1-y1)-propoxyl - phenyl}-2H pyri dazi n-3-on e

H,C
) OHO 0 > N—CH,
Y0 cH,
N
CH, o

4-[4-(3-Carboxy-2-methyl-propionyl)
-phenoxy]-piperidine-1-carboxylic a
cid tert-butyl ester

A mixture of 4-[4-(3-ethoxycarbonyl-2-methyl-propionyl)-phenoxy]-piperidine-1-

carboxylic acid tert-butyl ester (Example 189 step 2) (5.7 g, 14 mmol) and 1IN NaOH (18

5 mL) in methanol was heated at 65 °C for 1 h. Methanol was evaporated at reduced pressure

and diluted with water then cooled to 0 °C. The aqueous layer was neutralized carefully

with citric acid and extracted twice with methylene chloride to obtain a crude 4-[4-(3-

carboxy-2-methyl-propionyl)phenoxy]-piperidine-1-carboxylic acid tert-butyl ester (4.3 g,

81%), MS m/z 390 (M - 1)

10
Step 2

N }“—o CH,

RGNS

4-{4-(4-Methyl-6-0xo-1-pyridin-2-y|

-1,4,5,6-tetrahydro-pyridazin-3-yl)
-phenoxy] -piperidine-1-carboxylic a
cid tert-butyl ester ‘

A mixture of 4-[4-(3-carboxy-2-methyl-propionyl)-phenoxy]-piperidine-1-

15 carboxylic acid tert-butyl ester (4.3 g, 11 mmol) and 2-hydrazinopyridine (1.5 g, 14 mmol)

in isopropanol (45 mL) was heated in a microwave reactor (300 Watts) at 160 °C for 150

min. Isopropanol was evaporated at reduced pressure and triturated with ether (150 mlL) to

obtain an orange solid (3 g). The filtrate was concentrated and purified by ISCO (80 g silica

gel colurﬁn) chromatography using 1.5 to 3.5% methanol in methylene chloride to obtain 4-

20
carboxylic acid tert-butyl ester (0.3 g), mp 164-166 °C, MS m/z 465 (M + H).

[4-(4-methyl-6-0x0-1-pyridin-2-yl-1,4,5,6-tetrahydropyridazin-3-yl)phenoxy]-piperidine-1-

Example 193 was synthesized using the product from step 2 and methods described

for example 189 step 4 and step 5.
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Exanpl e 205
444- (1- Cycl obut yl - pi peri di n-4-yl oxy) - pheny1] -
w®2008m1idsysl- 6H | soxazol op, 4-dl pyri dazi n-7- one SPEI/0S2007/016699
1- (4- Met hoxy- phenyl ) but ane- 1, 3-di one To 9.80 niL of
ethyl acetate (100 mml) in 40 nL dry THF at room
tenperature was 10added 2.0 g of 60% sodi um hydri de
(49.9 mmol ), 7.50 g of 4'-nethoxyacetophenone (49.9
mol ), 100.0 ng of 18-crown-6 (0.40 mml), and 2 drops
f ethanol. After 30 minutes, the reaction was
nefBxaxgelef ar 1 h, andtrigard 00 nl of drMpl€EC)F|waBIS m/z
added. Aftgr an additional 1 h, 30 nif THE was
After 1 h thhe r tion was cooled to PC and 25|nL of
10% aqueoug sulffurl c acid was added. [The produ¢t was
gxtracted with o¢ethyl ether. The ether 15extracts
were dried|wgh fa2SH4, filtered, and concentrated in
acua8 The |crufle npteri al was pu ed via silic
Ehr o ?ography R 1 Ch

th neldiR
ogive 5.8 ¢ A ( gt ho yp enyl)butane 1, 3{di one
ont ai ni ng 30%s?a’rt| 9 5 (via I'li NWR

N Ot

ield). W g1§§D3 >CT 07/ 016699 Step
.04 i 0131 ! _a’ma, han | (18.8
60 nL et har oI4 fadhh r&@l%ﬁaﬂd@ﬁﬂie of

I=(Z=Tet hoxypnenyl ybutane- I, 3-dione TJ._I'. ot —m—66
Exaﬂikrllﬁ nol dropwi se over 24 minutes. After 30 mn a
utton of 2.59 g of ethyl chloro(hydroximno)acetate
(17A mol) in 30 nL ethanol was added dropwi se over 6
m nutes. The reaction l\'y\/as warmed to room tenperature
slowy. When TLC i n®i cal- the reaction was conpl ete,
the reaction was consg ed i n vqggp Water and
sat uraat ed NaHCO3 was 10a and t duct
extracted with ethyl &bt are Hﬁﬂ{l\@etate
extracts were dried with Na2SO4, “tiltered, and
concentrated in vaswethyllh@-[GHR}@-mathgpyial was purified
via silica gel chr@iﬁmt—bgharpwymmmlthW th 8:1
hexane: et hyl acet af"&re-gRpyidEzin-3onenet hoxybenzoy1) - 5-
nmet hyl i soxazol e- 3-carboxylic acid ethyl ester which
was dried overni ght under high vacuumto give 3.74 ¢
Step(171.8% . 15 Step 3.
4- 0- Met hoxyphenyO- 3- et hyl - 6Hi soxazol 03, 4-d] pyri dazi n-
7-one CH; O CH,

o 0]

O\
CH,

4-(4-Methoxy-phenyl)-3-methyl-4-oxo
~butyric acid ethyl ester
A solution of 4-methoxypropiophenone (24 g, 140 mmol) in tetrahydrofuran (220
mL) was cooled to 0 °C. Lithium diisopropylamide, (2M solution in THF) (126 mL, 248
mmol) was added dropwise and warmed to rt for 30 min. The reaction was cooled again to
0 °C and ethyl bromoacetate (18 mL, 161 mmol) was added dropwise and warmed to rt for
30 min and then quenched with aqueous1M HCl acid at 0 °C. The aqueous layer was

extracted twice with methylene chloride and the combined organics were washed with
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20A solution of 2.47 g of

4- (4- met hoxybenzoyl) - 5- net hyl i soxazol e- 3- car boxylic
wa@eziodoessby/| ester (8.54 mmol) and 0 598 nl of PydDusmINE 6699

nonohydrate (12.0 mml) in 18.4 nL ethanol was stirred

at room tenperature for 19 hours. The heterogeneous

reaction was cooled in an ice bath then filtered off

the white solid, washing with cold ethanol then

diethyl ether. Dried on under high vacuumto give 2.06

brmg d@@ﬂ‘@iaﬁﬁo‘;@, f@l&erntﬂgtdmdx:ppbmmaif)d-ﬁ -gired M#-méiﬁ&cyphenyl) 3-methyl-4-

oxotlgsly ST BBIMIRLOS R4

4- (4- Hydr oxy- phenyl) - 3- net hy1- 6H| soxazol o[ 3, 4-d] pyri da
StepZd n- 7- one To 1.05 g of

5 4- (4- met hoxyphenyl) - 3- net hyl -
h-i soxazol o[ 3, 4- d] pyoH dazwc;-? one (4.08 mmol) in 15 nL
dry DVF was added 1.03 8_ofl Sogi um et hanethi ol ate in
15 mL dry. 51 MF at ro®mténpdfature. The reaction was
then heated at 100 C for 2. Added wat er andlM HC1
until acidic. Extracted the )duct with diethyl ether
and dried the extracts with Na2SO4, filtered, and
concentrated in vacua The pr@JLuct was purified via

silica gel chromat 95:5
di chl or onet hane: f Qty§h gg@%y' "8t 4- (4-

hydr (M
h gslgxméz & o%é)d'f??f R Sr phex}yla -me‘ﬂ)gl ﬁﬁoz%yﬁc a% ethyl ester
(44 gn175.800e1), Mesiz-acld) (SOSmeTp) zﬂld 48% aqueous HBr (150 mL) was stirred at
dro-i soxaz

As 7- 6, , 4-d
rettud 10616 B ol TR B ehevetetl e B mrdsureten
10 partxtlend:d-HEnnWyd:n msﬂﬁtenTE@hR)rﬁﬁlmﬁlvmex%n@ﬂ{é difle®s la er was extracted

triphe O7. mmol) in 10 nL_dry 0
threcionb SO AR o axghfaReeh RS iy piayieicem Sompiesieh The
crud¢ thatediali@ae d(sSolgéd i&hanol A 1 £l %%H‘a&decﬁanﬁgér%{ fRn%tated at 85 °C

£ g% of 4-(4-hydr ox¥ghen yl)
or 1 %Fl@l{l 8“’&““&] Vs Hdared oyeneaditg at m)sndmﬁm filtratedwastbncentrated
at redize@ prebsdt¥ An @ Xid ﬂ%‘?ﬁﬂl@de@%eﬂ\s’e&%%g%ﬁd %eﬁl@hﬁ%ﬁ chloride. The

tert-butyl ester
15 aquegléﬁjémer@ywnggtedmecer@ah medrylms:hiér[dd ty) flmmﬂ‘ﬁdcmxde pedatiict and

MY T P—
to 308 EtQdc in hewage m ob!dmm mlixtiee230E) of #i(darydeoxyphenyl)-3-methyl-4-

oxo- GE B SR e B KRS P a3y O LR Hid mtS R propicpherone. The
mixtire yaas ersed fquthemﬂt atztivn vgthoat AfthefPudfication.
20 414-(3-met hyl- 7- oxo- 6, 7-di hydr oi soxazol e[ 3, 4-d] pyri daz
Ste i[,)n-4- yDphenoxy] pi peri di ne-1-car boxylic acid
Prert- butyl ester 65.4% WO
2008/ 013838PCT/ %28&76016889 Step 6 Exanple 206
3 3

(0]

o

O~ -C

4-[4~(3-Chloro-propoxy)-phenyl]-3-m
ethyl-4-oxo-butyric acid ethy! ester

A mixture of 4-(4-hydroxyphenyl)-3-methyl-4-oxo-butyric acid ethyl ester (125 g,
25 52.9 mmol), 1-bromo-3-chloropropane (11.3 mL, 114.6 mmol) and K>CO; (21.9¢g,159
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3- Met hyl - 4-[ 4- (pi peridi n-4-yl oxy) - phenyl ] - 6H soxazolo]
3, 4-d] pyr 1dazi n- 7-one 5To 980 ng of
waHdebs o Bsset hyl - 7- oxo- 6, 7- di hydr oi soxazol e[ 3, 4-elj pysiodaedi6699

i n-4- yl)phenoxykpi peri di ne-1-carboxylic acid

tert-butyl ester (13 mml) in 20 nL of dichl oronmet hane

was added 1.0 nL of trifluoroacetic acid (13 mmol)

After stirring at roomtenperature for 3 hours, an

additional 0.5 mL of trifluoroacetic acid was added.
mmdlfEh R8sl (Q00 ® 2k U

'é? and co(nce‘!r??r%at %{j&gﬁg a?tr('slgt Srfgtr ‘égﬁl@hg\ﬁaw F]ggdpgto RT
and ﬁ’éfl ovgr ¢flije and thefyitraggvasmyepyrategzgasdused Prqsﬁure%a Bplea crude
residtie0 The c

e T hyﬁﬂe?%&(dg? 'E)Jélr@ Ipﬁlqitfo%ed Foxye)en ﬁnetl%!fne chloride and saturated
aquequs sefinmdriearpgnate gylptien dlar,’zthep-aﬁum 13y vemal deraMed twice with

metfi@e}me%f@c&/dewsfb rr?bglg pée erxr 1cs Eyas lvxba)%gf?d wHé EJEX a 1ed &\PaZSO4)

ﬁltenedeamwo:eentrmd(azmoa{de a4erdc]q3]y:roﬂdaz |’]i‘11e7ormiEEproduct was purified by

exa

15CO T3P TR ity 139 Eyp Aeyp bt £q produce 4-[4-3-chloro-
prophk pepleny [|8-iiitkyl df-pya-bagzic acit Al dster (9.9 96%?%!8 B 267 (M -
45)salt) (0.838 nmol) and 84 pL acetic 20 acid .5 mmol)

in 6 nL dry nethanol and 2 nL dry DM at 0C was added

260 nmg of sodi um cyanoborohydride (4.2 mml) and then
Step¥90 p..L of cyclobutanone (2.5 nmol). The reaction was

heated at 60 C. After 1 h, the reaction was conplete

as determ ned by L@H\!Boancbwvas concentrated i n vaczi o.

Water and 2M Na20O3. wall_adidédoand the product was

extracted with dichl & onét hghe. The extracts were

dried with Na2SO4, filtere nd 25concentrated in

vacuo. The crude product wg ur,j’ffgi ed via silica-gel

chr omat ogr aphy el uting wit

di chl or onet hane: net hanol: 7N ni a. ¥ nmet hanol to

give a WD 2008/ 013838PCT/ US2007/ 016699 col orl ess oi |

whi ch was r e- concenMethylai4i{sr((Rpuaethyl-byir di et hyl et her .

Added di et hyl et hé?"d'aﬁd')mxﬁtmﬁwl}ﬂboxoa white solid

formed whi ch was tPYYIR3IESPPS® et her to yield 56 ny

(17%  of exanple 205 M 182.5-184.0C, M5 nk 353 (M N2+

H)A rglEy‘(lgﬁ-p[f ér@fﬁ—chloro-propoxy)—phenyl] -3-methyl-4-oxo-butyric acid ethyl

ester b U e s e ok, Kl B ey o (et

pyrro,hdmmmd;egzgfe s&lf@‘?dtg (ldf g, 47- rhlyldt)cm YEHEAIN prenang v»(aﬂ Bested under

argor{']ﬂgi ng ’f(;%gr%gét m%cqcltgrrfo d’%él%ftpaﬁ%f %Igg qj:ﬁ.fl pressure and

part:tgmetj cbnat/@n(s@ﬂur&@d laqnéo)s,s sadlldnﬁblﬂﬁi*bgnﬂf: sSRetbh Bh ﬂﬂiﬂﬁ’ﬁene chloride.

mhe ey IV g AR PR e s

was washpd mathuisrine, Hiied eﬂ@ﬁmn dilest; and cadRdtratlell Ry prAG&! ALRide
ite_soli remai ned was

dded, and t.h th
mategl;’ Th g paterinEws P‘t“?%‘“tdeb%g%‘:@ Zﬁg%é stlieaesbicelHmpact i o
chrormtdgﬂabby asing 2% KS9TURethfol RY fictihyBéheVdlRoridd {oCR% Rlethanol

chro r usi ng. a radl ent of ethyl acetate then
contaypng g a@flﬂéplugbl@?cg@@ e WMeghiqnyde to afford a pure product.

The piied ﬁk@ﬂﬁbt 238 d]QéBN/edi‘ﬁ rﬂétﬁ&l@n@@lﬁoﬁge Qlfld washed with saturated aqueous
114- (3-piperidin-1 d? y) phenyl | et hanone as a
sodium bicarbonate solution, brme dne (NaxS0y), ﬁltered and concentrated to give 3-

methyl-4-{4-R-2methyl-pyrrolidin-1-yl)-propoxy]-phenyl}-4-oxo-butyric acid ethyl ester
(8.39 g, quantitative yield), MS m/z 362 (M + H).
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200il. M5 ink 265 (IVI + H. Step 2 00
.114- (3- Pi peridi n-1-yl - propoxy) - phenyl j - but ane
wo dgo8ndisgsie 25To 430 pL of ethyl acetate (4.4 mumu$200m016699
10 nL dry THF at roomtenperature was added 180 ng of
60% sodi um hydride (4.4 mnol), 15.0 ng of 18-crown-6
(0.0568 mMmol ), - 199.. WO
2008/ 013838PCT/ US2007/ 016699 2 drops of ethanol, and
then 578 ng (2.212 mmol ) of 144-(3-piperidin-1-

Step ¥/ propoxy) phenyl j ethanone in 10 nmL dry THF. After 30
mn, the reaction was refluxed. An additional 18 nL of
dry THF was added aftar 1.5 hours to reduce the
viscosity of the n chion. After an additional 2
hours, 0.50 nL of 12.1 Mag. HCl was added to the
reaction 5and the re s conegojrated in vacua.
Wat er and sat urat ed s added dnd\t he product
extracted with ethyl acdtat®. Phe-eth~Acetate
extracts were dried with Na2SO4, Filtered, and
concen}rated :n vagﬁg?ﬁﬂk&{&«%fﬁmm&%@%ﬁl was purified
via silica gel chr -8 YePRany th 500: 20: 12
di chl or onet hane: nB¥Y#8r Jﬂﬁg fhia in nethanol to
give a yellow oil which solidified to give 450ng (66%
of Admixure 3f pimethidf{44R-2methyl-pyrrolidin-1-yl)-propoxy]-phenyl}-4-oxo-

buty&é’?!& ﬁ%é%gr @f@g 932%%& ll?cﬁhgdégﬂge ﬂ&,n%hy&]a{eo(\ﬁ’ mL, 100 mmol)

in 1sd¥ar016arﬁmvas héated at 100 °C for 36 h. Isopropanol was evaporated at reduced

pressipq s iepghe YR BBt pelickd i B e bpFE Sduton and extracted
twicel’ Qltﬁﬂetmlen@éhlaﬁ% ST()'HG: tombinkd )orgmldsrwast\hmheﬂ V\(ith adie, dried

e §800)., iserse e epmsonry b P AR PRt el proguct was

purifiel: %5ISU@ tQO $)rbl'501§afﬂgrdiﬂﬂ9aﬁﬁig THooDsh Sesthaiol &f m3thyhdne chloride to
a solution 220 of

10% Zergnsi SpHYEHSH FlnBPHISTE il.‘/ﬁ‘rfxz@ inmpsyieRe ghippide to afford a
pure PIARRE! THESuRPHSS:cH VAR WisiSlved iemethylene chloride and washed with

saturated aqueous sodium bicarbonate solution, brine, dried (Na;S0y), filtered, and

concentrated to give 5-methyl-6-{4-[3-R-2-methyl-pyrrolidin-1-yl)propoxy]-phenyl}-4,5-
dihydro-2H-pyridazin-3-one (6.1 g, 80%, > 95% purity). The product was dissolved in a
mixture of ethanol and ethyl acetate and 1M HCI (18 mL) in ether was added and the
mixture was concentrated at reduced pressure. Fresh ethanol and ethyl acetate were added
and concentrated under vacuum and again dissolved in ethanol and slowly added ethyl
acetate, ether and hexane. After stirring for 15 min at RT solid separated, and the solid was
filtered, washed with ether and dried at 85 °C in a ChemDry for 15 h to provide example
194 HCI as an off-white solid (5.8 g), mp 169-171 °C, MS m/z 330 (M + H).

Example 195

H,C,,
o~ D
5-Methyl-6-{4-[3-((R)-2-methyl-pyrr

olidin-1-yl)-propoxyl-phenyl}-4,5-d
ihydro-2H-pyridazin-3-one
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15

reaction was warnmed to roomtenperature slowmy. After

19.5 h the reaction was concentrated in vacua. Water
warmsmeassy at ed NaHCO3 was added and t he produckCT/UuS2007/016699

extracted with ethyl acetate. The ethyl acetate

extracts were dried with Na2SO4, filtered, and

concentrated in vacua. The crude material was purified

via silica gel chromatography 25eluting with 500:15:10

di chl’or omet hane: net hanol: 7N ammoni a in nethanol to
Exagipie 1860 ng (50% of a gold oil determned to be

5- net hyl - 444- ( 3- plper|H|n 1 -yl propoxy) benzoyl k :

i soxazol e- 3- car boxyl Nam d ethyl ester; M5 rnk 401 (M

+ H). Step 4
2008/ 013838PCT/ US200 5692

3- Met hyl - 4- 0- ( 3- pi perigl, I-propox henyl]-6H1is
ox azol o[ 3, 4-d] pyri dazi n* 7-ghe 0. _~_I® 1.3 ng of
5-met hy1-414- (3- pi pgr oyl ] i soxazol
e-3- carboxylic aci %l.ﬁﬁfﬁg?i‘éﬁs%%&%ﬁp&ﬁmn in 1.54
nmL of ethanol at rodyiteedppyridbzin-8-onas added 49.4 pL of

hydrazi ne nonohydrate (0.988 mol ). After 21 h, the
hetRacemeneanp!si84¢3.8 ghofieas squakated tnto 6w Edistireomers using

Th | hed with col d ethanol
chirficel SFG100 ME i B Smehaliy o “abc under bigh vacuum
Yi @xAnife 108: Mﬁémylcﬁ-[za[m;mrmmmayhmmzaiSjl) MIpbkyl-phenyl}-
4,5 o m i b BET (216 mp A9 151 3G MS i 367 B + ED.
oxyitxaﬂmanbls ﬁﬂxdtﬁﬁmgzn[ﬁméb menwu I8 hgmlr-gr)eprwoxy]-phenyl}-

&1 e 208, vvas repare usi ng escri’b
45 GRS 1 omAng- S0t 161 (2.6 1P 155091 (0h MSys 367 (M + HD
11787 @20&4iBPshdt e 1 o ;
4- ?Z@hﬁ)dr oXy-p henlr - OX -bu?%rlacenélg? avereetmtheesgte celra s HCl salts
using gthedsdescribpdrfgr B’éﬁml@im19ﬂask
4- (4 nethoxyphenyl) 4 0XO0- butyrlc aci d (25 g, 106

2L N A

Illma)m é 8B \J.L |||_ allu aL,ICLI e—act—d =

hea cdbl[u refttx A, caeti-on—w °mpo€.cgd M
slightly en$ eﬁanaol (250 nmL) was adged. The $ol vent
was concert Nunder vacuum Additipnal ethanol (100

m.) was addedian vent
223-225
197
O\/\\/@ HCl S0 MTH)
5-Methyl-6-[4~(3-piperidin-1-yl-pro
poxy)-phenyl]-4,5-dihydro-2H-pyrida
zin-3-one
(0]
198 161-163

CH, 8 ey | S16MFH)
O ~N :

5-Methyl-6-[4-(3-pyrrolidin-1-yl-pr
opoxy)-phenyl]-4,5-dihydro-2H-pyrid
azin-3-one
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WO 2008/ 013838PCT/ US2007/ 016699 concentrat ed under
vacuum again. The resulting oil was crystallized from
wetdgh1mset at e/ hexanes to produce 8.65 g (37%CT/V82007/016699
rnfz =223 (M+ H). Step 2 5
4-[ 4- (3- Chl or o- propoxy) - phenyl ] -4-0 xo-butyric acid
et hyl ester In alL round bottom fl ask,
4- (4- hydr oxyphenyl) - 4- oxo-butyric acid ethyl ester
(8.65 g, 39.0 nmol ), 1-brono-3-chloro-propane (6.1 g,
Exafipled99ol ), and potassi um 10carbonate (9.3 g, 67.1
mol) in acetonitrile (300 nL) was heated to reflux 14
h. The reaction was cogl ed and t he sol vent
concentrated under gyagyum The slurry was partitioned
bet ween met hyl ene chforixle and water, separated and
dried over MgSH. PuNEi i W thystlica gel
chr omat ogr aphy el uting wit xanes/?ét'% acetate
(3:1) produced 7.9 g (B . o Z~299N + H. 15
Step 3 6- 14- ( 3- Chl or o- pr opoxy) - phenyl ] - 415
- di hydr o- 2H pyr i d&zKR)-2Methl-4-13-(@-rsty-parrofidiomiy MHRsRRo8 m
flask, 444-(3-chl JFENSYEASHVIEHIIPZA-306- but yri ¢
Oacid ethyl ester (7.85 g, 26.3 mmol), and hydrazine
nohydrate (2.55 nL, 52.7 mml ), in isopropanol
(200n.) was heat ed todrl_iefbux 14 h. The reaction was
cool ed and the sol vent] Gofjcentrated under vacuum
Purification with silica’g chyfomat ogr aphy el uti ng
wi t h net hyl ene chl ori de/ net hangd 8h,5) produced 5.2 ¢
(74% . Msin/z 267 (M+ H). 2§ nple 178 Step 4
6-{4-[3-((R)-2-Methyl -pyrroli 1-yl)-
propoxyl - pheny1l) - 4, 5- di hydr o- 2§, pyr i dazi n-3-one WO
2008/ 013838PCT/ US2007/ 016699 f).ﬂ a 500 nL round
bot t om fl ask, 4-(4-Hydroxy-2-methyl-phenyl)-4-oxo

644- ( 3- hl oro- pr opd% ricpal%igne)}% ?sﬁ?rS- di hydr o- 2Hpyri dazi n-

3-0ne. (5.2 qg,..19. ), benzenesul fonate. .

( Rﬁ.lzl.xiw i 3:@9}1?%9%5%5%?95@ - S5O 3cid (2 g, 9 mmol),
acetiP %Ei_%§§b &ma%ab@%hguéo%ﬁ) HiS (16 $a10) Wihdatedtd?q 30OLH8$ 55, The

iodide (200 ng, 1.2 mmol) in acetonitrile (300 nL) was .
reactippwascaoded toff and goncgnirgted at wduesdopresaise aubazsatrapritwipe with

benzesPlo'EM a Eﬁﬂ%@@&&@é eﬁlét’jﬂ'gﬁé reéfiud ltwas_ dlenzliyh Ebh&é@ls(tzﬁ mL) and

partitioned between ne ene chloride and water, en
addedasthetystithén heated att90r €eforilfds The eactipy aveis ddtepask @ver celite and

con 02 Sl BB R GHE P 0 s i
methiidd€CBlsidle to abire4(4-hytexkyvd-tiethydidhyhyhd-eto-outyde acid ethyl ester

t ried oyer S E e .

1.6 ot R erfE g BAEER Ble S48t 1BR08 URSuANdddfion
MeOH Et 20 produced

Step 2

Step

CH, O

3

o 0]

CH,

o~

4-[4-(3-Chloro-propoxy)-2-methyi-ph
enyl]-4-oxo-butyric acid ethyl ester
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103.17 g (46% . M 221-223 C. Ms nz 316 (M+ H).
Exanple 209 Step 1 0

w®2d08/0138bor o- pr opoxy) - 3, 4-di hydr o- 2H - napht hal BOF#SNB016699
15 In a 500 nL round bottom fl ask,
6- hydr oxy- 3, 4- di hydr o- 2H napht hal en-1-one (10 g, 61.0
mmol ), 1-brono-3-chl oro-propane (9.6 g, 61.0 nmol ),
and potassium carbonate (9.3 g, 67.1 mMmmol) in
acetonitrile (300 nL) was heated to reflux 14 h. The

re [ ' ' C :
S T B s B e S e
prepaGdtfiamn tdd- f&fﬂdomienﬂhxlepimnat)e%pxmbhmicw& ethylSBter according to
{ [ r aphy elutin
theﬂ:g%éﬁﬂlkée%agrtl %@lﬁg§g§§§%f§%? pro uceg >1/0 6 g °
(739% . I\/p85 87C M5 rn/z 239 (MH). Step 2 25
Step& ( 3- Chl or o- pr opoxy) - 5, 6- di hydr o- 2H

- benzo[ h] ci nnol i n- 3- one In a 100 niL round
bottom fl ask, CH, O
6- (3-chl oro- pr opoxﬁi\) 3 di hydr o- 2H napht hal enl-one (1

g, 4.2 mmol), and gI?oxyI i cfaci d nonohydrate (387 ngy,
4.2 mmol ), in acetic acid FH; WO
2008/ 013838PCT/ US2007/ 0164 1 @L) was heated to
reflux 6 h. The reaction Wa¥ cool e§—and hydr azi ne
nonohydrate (0.41 ni, 8 4 HDWSI ded and the

" reaction was heat ed |y e react| on was
cool ed and the sol v gﬁ;% vacuum The
slurry was partiti o.ta,agr, ene chI ori de and
wat er, separated, dried over SO4 Purl fication with

o S R SR S 0L LR e

acid 2ty e (08 g, GRS )0OSP1onS83 FeGT #&D&ZG&M@&%@;&)&)}MEmyL

9 . 843 - 2- I- oI| n-1-y1)-pro .
pher§ R4 SkSRuirid SR BT SiiTb b & Aol gl i he preggdure in
step Aof eramglebi@4t MB /2362 (M + H).

8- (3-chl or o- propoxy) - 5, 6- di hydr o- 2H
Ste enzo[h]C|rnDI|n 3-one (600 ny, 2.1 mol),
Phenzenesul f onat e (R)-2-net hyl -pyrrolidinium (1. 02g,
4.2 mmol ), potassium carbonate (1A4 g, 8.3 mmol), and
potassiumiodide (10 g, 0.06 mmol) in acetonitrile
(60 nL) was heated® @f lux 14 h. The reaction was
entrated under vacuum The

slurry was partitioned met 10 chloride
and water, and then wgshed\w wat er @e times. The
organi cs were extracte®three t1WES~I LT 3% citric '
aci d solution. The sgrRPLMANRGYEEUSehPYRIS Wer e
basified with sat. MHHCGE)-SMboxmebnﬁM.E@Ct ed with

met hyl ene chl ori de, ihydierHeridagingyete MpSO4. Et her eal
HCI was added and t he sol vents reduced under vacuum

Cr §<{(B)-Rimethylet [3-( D meipiHpyirtaidip i odupepoRyFpleny1}185 -dihydro-2H-
pynciv%né %ng %vzas Cp@:rep%sva gms4P4—Eg\-/lcﬁ-lorlog-propoxy)-2-methyl-pheny1]-4-oxo-
butyric acid ethyl ester (0.28 g, 0.77 mmol) according to the procedure in step 5 of example
184 HCI; Mp 121-123 °C; MS m/z = 330 (M + H).

Examples 200-204 were synthesized using Cu(0) coupling.methods according to
Example 21 or Cul / dioxane / 1,2-diaminocyclohexane / Cs,COj3 and starting with R-1-[3-
(4-bromo-phenoxy)propyl]-2-methyl-pyrrolidine or 4-(5-bromopyridin-2-yloxy)-piperidine-

1-carboxylic acid tert-butyl ester.
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Exanpl e 210 5- Met hyl-6-{4(3-aR) - 2- net hyl
i n-1-y9-propoxyl

of Exanp

= 328 (M + Exanmple 211
-pyrrolidi

e 209: M 272-275 C. M5in/z

Exanpl e 212 5St ep!

a2 L

n_
- phenyl } - 2H pyri daz in-3-one
2008/ 013838PCT/ US2007/ 016699

- pyrrol

- phenyl}-2H pyrida zin-3-one
wQ@0fekbiisss ng t he procedure of Exanple 209: M P&SBuHH7/016699
C. Ms nalz
5- Et hyl- 6-013- ((R) - 2- et hyl
-y1) - propoxyl

1
WO

id

Fol | owi ng the procedure
= 342 (M +

H) .

banie

3

2\
= LTIV

s 1

[a

POXYT 5
round bo
6-"( 3- chl
(10.0 g,
(F@ 2-me

éﬂgSIu
heated
sol vent
partitiope
washed w

rant o

21\
yL)=pPI1
1 Pa
LU Ic

P

Q_

I hydr o- 2H- nap
nesul fonat e
m (13.15 g, 84
5 g, 168 muol)
I) in acgtonitri
“~ohAe~eaet Non was
‘oncggi&g%ggﬂggder vac A The {
- Aallinct| ori de {
’ -yﬁs@v e

th JbRrcyshey !

Re orgaj

My (Y,

1thalen-¥
0 mmol ),

NG

slurry wa
and wat er
1|cs wer e

§§Q£yf+}n

cool ed dnd t he

S

t hen

CI\L racvt C

The conb
NaHCO3 s
then dri
sol vents
Ve @ Et 2
288 (M
8-p-(2-M
poxyl-4, 4
In a 250

+Hhree—tres—wth—3%cttriec—act
ned aqueous | ayers were basifi g
D! . extracted with nethyl g
bd over WOSQ4. Et hereal HCL was
reducgd u vacuum Cgystall

D prodl@ced™~8#7 183-

t—sotutt
bd wWith s
ene chl or
added an
zgbRaw f
18makate M

nnol i n-3

Ull.
at .
i de,
d the

SHTYER

- one

643- ((R

di hydro-2

glyoxyll

g@ ion

mas adde
The reacti
(120mL) .

3 mol ),
13. 9 mmol

bXxy] - 3, 4-

QQ The

D reflux
h wat er
HI8 WD

and

) .

>R M + H)
14 h.

in

20087013
hydr azin
The reac]
cool ed a

drlga

soIvents
5was cry

(33%. M

+ H). Exanple 812 step

P Q 2APILR Jne% D— n-1-

fé)"ém/y 1254 @5)22 k'aapyﬁé&{e -
round otton1f|ask

rrolidin-1-yl)-propd
Egn 1 -one (3.0 g, 9.

e e (1 28 gh 25
acid (60 flux
was cooled and thc dust (1] 21
Jlag £ e'i PR RS tpeated t
B

hecﬁbxture was baS|f|ed to

B38PCI/ US2007/ 016699 Wi th NI44UI

ydrate (0.93 niL, 18.5
s heated to reflux 2h. T
hd re OQSIerd w th NaHCO3, t het
t hyl eqe e three tines. The
ver “'"\iﬁéﬁ‘%ngfs was
were renmoved unde acu and
5 bad-HlGREoui-bBerdMRUISY RS Fidih-0-y
D 6-pBSwIDEpy@daziviB-onez 342 (M + H)

miol ) was

he reacti
W extract
e OfFadi
afeieeate T
he produ
bduce 1.1

Hand tnen

added.
on was
ed

C40S 0 + )

h
ct

6 g

204

2-{4-[3-((R)-2-Methyl-pyrrolidin-1-
yl)-propoxyl-phenyl}-6-pyridin-3-yi
-2H-pyridazin-3-one

87-90

391 (M + H)
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Exanpl e 213 10Step 1 -0
114- ( 3- Chl or o- propoxy) - 2- net hoxy-p henyl Fet ha none In
wW@2005%013888 r ound bottom fl ask, PCT/US2007/016699
1- (4- hydr oxy- 2- met hoxy- phenyl ) et hanone (5.0 g, 15 30.0
mol ), 1-brono-3-chl oro-propane (3.27 rut, 33.1 mmol),
and potassi um carbonate (4.75 g, 33.1 mmol) in
acetonitrile (100 nL) was heated to reflux 14 h. The
reacti on was cool ed and the sol vent concentrated under
B [he sfurry W@Qrm{"éumed DETWES Y EENY] ENES m/z
—cm# de er, Separ at ed; ~dried over vgSot-
Purification th silica gel chr omat ogr aphy el utfi ng
wi t h. hexaines/ et hyl acetate (3:1) produced 6.18 ¢
(85% . M 51 |5?:ryzoc MS mz 243 (1\4 + H). Step 2 -0

1-{2- Met hoxy4- }B< -2-met hyl -pyrroli |di -_éls
-y2p2pr opoxyl - phen t hanone 25in a 25 und3s54 M + 1)
bottom f | ask, @44- (8FChboTo~PrRPOXY) - 2- regll‘gg@@?phenyl k

et hanone|(6.18 g, 25.5 mmol), b enesul fonate

(R) - 2- et hgleypysiogy-bdfi-(R)-£-hetd1-Syrrol®. § Mol ) ,
pot assi um oar-Peprapexyl-dienyl}-2H-ptr@dzinydedn) , [ and pot assi um
iodide (POeng 0 12 nml) in acetonitrile (100 ni) was

heated to reflux 14 h. The reaction was cool ed and the
sol vent concentrated under vacuum The slurry was
Example 285 oned bet ween mnet hyl ene chl ori de and 30wat er,
then washed with water three tinmes. The organics were
extracted three tlrre§' with 3%citric acid solution.
The conbi ned aqueBsg I‘rayers were basified with sat.
NaHCC3 so!. WD 2008 8PCT/ LIS2007/ 016699 and
extracted with nethyl IorldeN then dried over
MySO4. The sol vent under vacuumto

produce 4. 25 | M + H) WO
2008/ 013838PCT/ u%i&zﬁngéﬁo@a%éﬁi Bt S ep 3
-{2- Met hoxy-443- ((R) - 2- net hyl - pyr
Stepl o] i di n- 1- A- pr opoxy1- pheny1} - 2H py ri dazin-3-one 5In a
100 mL round bottom fl ask,
1-{2- met hoxy- 443- ((R) - 2- ne'hyl pyrrolidin-I-yl)-
pr opoxy] - phenyl1} - et hanefre A9, 14.5 mol ), and
gl yoxylic acid nonah e (2.01 g, 21.8 nmol ), in
acetic acid (20 nL) s heated to reflux 3h. The

reacti on was coohgsimaiekyphéryh-Bdaf Naivvat er (40nL). The
m xture was basified to pH 8 with NHAOH and t hen

hydp stm@unfm dc&ﬁtife (100 mmal) irP40 tnlndmyl THRatrapgutethperature was
addeé\gg) £S ﬁbd/%d gl (?1 dmvh\ﬁli‘l ‘%ﬁa(’ﬂ_é’%’%?ﬁag%%‘c%ﬂp%@none (49.9
mmad) tl PaOtreg ofid 8-Im'CWBt -6\(Ddfanmol), and 2 drops of ethanol. After 30 minutes, the
reaction was refluxed for 1 h, and then 100 mL of dry THF was added. After an additional
1 h, 30 mL THF was added. After 1 h the reaction was cooled to 0 °C and 25 mL of 10%
aqueous sulfuric acid was added. The product was extracted with diethy! ether. The ether

extracts were dried with Na,SO,, filtered, and concentrated in vacuo. The crude material
was purified via silica gel chromatography eluting with 4:1 hexane:ethyl acetate to give 5.8
g of 1-(4-methoxyphenyl)butane-1,3-dione containing 30% starting material (via "H NMR
42% yield). | | |
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chloride three tinmes. The organics were dried over

MySOH4, then ethereal HCL was added. The sol vents were
wo ovevesssginder vacuum and the product was cryspei/Usze1i016699

with MeOH ether to produce 500 nmg (9% . M 182-186 C.

Ms niz 344 (M + H). 15Exanple 214

6-{2-Fluoro-4-[3-((R-2-nmethyl -pyrrolid in-1

-y1) - propoxy] - pheny1}- 2H pyri da zi n-3-one Fol | owi ng

the procedure of Exanple 213: M 220-222 C. M5 mfz 332
Step(M + 11). 20 Exanple 215

6-{4-13-((R -2-Met hyl gpygy ol idin-1-yl)-

pr opoxyj - phenylﬂo i di-2 Hpyr | dazi n- 3- one

In a 50 nL round bottsm {1 as o

6-{ 4434(R) - 2- net hyl - pgh rW1 i di n=1- y1) - pr opoxyl 25phenyl )

-2H pyri dazi n-3-one (299 ng, 0.71 nmol),

2- br onopyri di 5 , 1.07_rxunal), WO

2008/ omssspcf%@&%%ﬁ?f%f% 'é‘é‘b%@ﬁ(’%‘)’ﬁaaﬂf%% (13.6 ny,

0.07 mmol), ari pota8sr 5P Sbnate (296 ny, 2. 14

)., [ | f ormanj de (10 heated t

TQJPJMWMP f%*% spdigm gty w@%&%mﬁ&% dn 6?2@ fifhpmol at 0
°C whg addetliedo gldfd -gl-inethbx$slengdBbuehe 1£3-Hioak e07. 0ffma ¢h 60 mL

tgen partitioned, between nethylene chloride and water,
ethanel sropwisg ovemneft mrinuies- AAlier hmoma splytipn pE 4OP @rfgthy chloro-
hyd®éiiG : kb | i i
OO Ko g 2 Oalo )l kel BB By 6 inutes.
The fgactiom yvps (wmrmem}q rqopy igpineratue sipwly. When TLC indicated the reaction
was é’éﬂhéfe@eg, 'tlg‘fe%t‘?dxpvaﬁMLﬁtPﬁ@&] Yr;'éziciﬁp W:«ger and saturaated I\iaHCO3 was

X0- 2- -yl - y 1 n

yridin-2 utyric acid et ester
addeg apdgherpradyeirrritaotedovitlf ¢thekacetats:| The ethyl abetate extedcets were dried

e T Y o .

gel dhror@atoBraphyp eldihg (VBitle 81l dresanr ethpkacetaphengive 4gdhmethoeybenzoyl)-5-

: 2, [) .. hen added in. . . .
mettydaSdic T FabeRieitet B d B, PR s irieg e engpehieh
vacuuesiotdion 3Wwdg @1i8%xd 14 h. Water (300nmL) was added and
the organics were extracted three tinmes with ethyl

cetate, and then dried over MgSO4. Purification with

I"l'i ca gel chromatography eluting with hexanes/ et hyl
acetate (3:1) produced 2.8 g (62%. MsS mz 376 (M +
H. 20Step 2 4-{4-[3-((R -2-Methyl-pyrrolidin-1-y1)-
propoxyl - phenyl } - 4- oxo-B<pyMNpdhn-2- yl-butyric acid

Step

et hyl ester In{_100 il round bottom fl ask,
414- ( 3- chl or o- propoxy) -phenyll- 4- oxo- 2- pyri di n2-yl - but
yric acid ethyl ester (2.72/g, 7.4 mol),

benzenesul fonate (R)-2-ne - 25 pyrrolidinium(3.59

g, 14.7 mol ), potassium cafbonate (4.07 g, 29.5

nmol ), and potassi umi odi deo (100 ng, 0.6 mmol) in
acetonittile (100 nL) was heated to reflux 14 h. The

reacti on was cool et{4aviethexyphengl)-demathyb-6Heent r at ed under
vacuum The sl ur r ySRERIHZMARYTIHHG-B% ween net hyl ene

chl oride and water, and then washed with water 3

t i AesolutipeofGr-4jha o€ 4-(denathoxybenzoyl)-5-methylisoxazole-3-carboxylic acid

ethyl ester (8.54 mmol) and 0.598 mL of hydrazine monohydrate (12.0 mmol) in 18.4 mL
ethanol was stirred at room temperature for 19 hours. The heterogeneous reaction was -
cooled in an ice bath then filtered off the white solid, washing with cold ethanol then diethyl
ether. Dried on under high vacuum to give 2.06 g (92%) of 4-(4-methoxyphenyl)-3-methyl-
6 h-isoxazolo[3,4-d]pyridazin-7-one.
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WO 2008/ 013838PCT/ US2007/ 016699 chr omat ogr aphed
through silica gel with nethylene chloride/ nmethanol
wd@ 9b3/6)3s88 uent. Ethereal HCl was added to makep¢hesins016699
HC1 salt and produce 960 ng (28% of an anor phous
solid. M5 nmlz 425 (M + 5Exanple 216 Step 3
6-(413-((R)-2-Met hyl -pyrrolidin-1-y1)-
propoxy] - phenyl1} - 4-pyridin-2-y1-4,5
- di hydro- 21- 1- pyri dazi n- 3- one In a 50 nmL round
Stepbbt t om f | ask,
4-{413- ((R) - 2- met hyt- pyrrolidin-1-yl)-propoxyl phenyll-
4- ox0- 2- pyri di n- 2- yIN—-tNutyr cid ethyl ester (950 ng,
1.84mvol ), and hgeazi Ne X grate (204 JAL, 4.2
{ was heated to reflux 14
h. The reaction wagycowled and the sol vent
concentrat ed under v&l:uum The slurry was partiti oned
bet ween net hyl %&ﬁmr sol ., extracted
three tines, aqggxtaggg a]g 9;&\%@_ . Purification
with silica gel chrormfo raphy eluting with nethylene
chllori.oes n!éﬂi‘(&ﬂnﬁh()&@l@)lylbﬁeumw&626(3019@20@@3%-d] pyridazin—?-one

(4.0%1;:%:3%1221 1 5:535"@? @gl%ﬁ\gﬁéa%l_d%g g‘.‘éé‘ga” 5%0%8%5‘ lat'gl)m 15 mL dry.

DMEsarqpireteRipardured -The-ré4ddfonvddthéry heanyd 4toll oPiOnfor 2)51). - Added water

and @ﬁ%@ﬁ%}t‘l gglﬁg;y gl%.ﬁt?agfﬁldftbglg%&cy w1tﬁ 'é@%yl et Ze!rr‘lmg dneg the extracts with

Na,$0{, ﬂﬁéﬁ(d%(ﬂcdﬁ%ﬂk‘iite@w b@hlodiThe éJTUdﬁct a8 RANYikd via sﬂlca gel
hen ?J%;h E%lgldL S%g/éﬁ 5-di hydr o- 2H p rlda2|n
5*1%! y hloguss it mefiong to g3 %@lg of4-4-
hydrgxgladdﬁgg@ -metHy1 @ mbnyi&dﬂgf@d]p%déﬁnm-dnm beahed LOMS m/z
h. Thé reaction was cool ed and the sI urry was
ZIGMNPf@ned bet ween net hyl ene chl ori de and wat er
extracted three tines, and then dried over MgSO4.
StengJri fication with silica gel 25chromat ography el uting
wi th net hyl ene chl onl de/ nmet hanol (95:5), followed by
foduced 120 ng (33%. M 157-161 C.
Mo 2008/ 013%8£/ US2007/ 016699

HO salt formati
M5 ink 391 (M + H).
Exanpl e 218 Stepn
8- Met hoxy- 5, 6- di
In a 50 nmL round bottom fl ask,

6- met hoxy- 3, 4- da-f3 ﬂmahylhb:maphamhﬁd-uaﬂaﬁlo[enel (1.0 g, 5.68
mmol ), and gl yoggl ’@p%ﬁ%‘?'ﬂ?‘hfa@%@% my, 5 68

nmol ), in acetic aC| i m.) was heated to reflux 3h.

Th@& oracsbitionrof\8as mg) of &q:hanﬂpﬂédpmxect?,mﬂ thw)t 1ﬁr10(r£iDml;9 THF at 0

"C ST AB RS e b BaBE il eiets (AL, afer 15

min,a0k@etionTd e 24 6aE bi ww@ardx@ghﬁ@l)tmnmﬁ&lwhz&bxa}fm[3 4—d]pyr1dazm—
scoo ed gwre- basified with NaHCGO3,

-Onez%aﬁéd%r@dl M%dtlﬁy? 4 dE‘H‘IYBmea'é‘"tehlr'S%TbP?(%“sa°1¢FPé1'bUtyl ester

(2.40RGds1) 751 SR Ul THE weMesd W SRbwidd) dm@ﬁ:aéedryeva& §10Wf'§ Garmed to
renoved under vacuumto produce 1.1 ¢

roonptemperatys. {fyfierd4dpwatepwas adged anddhe product was e)r{Tt'Eacted with ethyl

acetate. The extracts were dried with Na;SQ,, filtered, and concentrated in vacuo. The

]ci nnolin-2-one 5

product was purified via silica gel chromatography eluting with 1:1 hexane:ethyl acetate to
give 985 mg of 4-[4-(3-methyl-?-oxo-6,7-dihydroisoxazolet3,4-d]pyridazin-4—
ylphenoxy]piperidine-1-carboxylic acid tert-butyl ester 65.4%.
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15 0 OH 8- Hydr oxy-5, 6- cOhydro- 3H benzo[ f] ci
nnol i n-2-one In a 100 nL round bottom fl ask,
w@20v80e838/- 5, 6- di hydr 0o-311- benzo[ f] ci nnol i n- 2- CIEU$D0D616699
g, 4.61 mol) in nmethylene chloride (3 nL) was cool ed
to O C. Boron 20 tribromde (23 mM of a 1Msol. in
nmet hyl ene chl ori de) was added and the reaction warned
to anbient tenperature for 4h. Re-cooled to 0 C and
sat. NH4C sol. (23 nlL) was added. The solvents were
Steggnmoved under vacuum and water was added. Solids were
Exaf‘déh&ﬁﬁ@d of f and washed with cold nethanol to produce
587 ng (59%9. Mp > 300 C MSsmz 215 (M+ H. WO
2008/ 013838PCT/ US20Q7/ 016699 Step 3
8- (3- Chl or o- pr op®xyp - 5, 6- di hydr o- 3H

- benzonci nnol i n-2ongf In a 50 nL round bottom fl ask,
8- hydr oxy- 5, 6- di {yyd ~Npyenzott |41 nnol i n-2-one 5(575
ng, 2.69 mmol), Xk chl/@ propane (0.27 ni,
2.69 mmol ), and pot assi um c@rbohate (371 ng, 2.69

mol ) in acetonitrile (20 nm.) was heated to reflux 14

h. The reacti®Me é[;c Bers-apthenyd-6itty ent

concent r at ed TREerVACHIR T sl urry was partitioned

b e T80 mgtolﬁyﬂ[er(fe-mhdhpr-V@ao@hﬂdﬁ@uwisomp&{aueqpyxmaizﬁﬂm

ver SA...Purification.wth silica . :
PR agT it -erpRAl it Iernbt) piad Y mmo in 20 mL. of
dichmbmethlﬁaé e ltaamd 1.098L of triflvidosetc 461 (ll@ R 61 4 Wfte Stidihg at
roox% %}?q_rgtﬂge ﬁ%?t’ihggu_r%/;p ggﬁil%g%ﬂool? V;B QE%(J%O?OHZC%E(’: acEgi'tcl%)asAédded. The
reacfOX Was 2ofcettiadedlif vakhanashitdred BRALA MdesHeenttated and triturated
mL round bottom fl ask

. In a 25 ) : :
withgliethy Lether 198y S biype-(B8%- Rire)/(EP%: Brlsh of sFampler?96]as s pff-white
. O _ . I | S K _ . s g
sohc?%?r_le(zﬂ%%e t% %l(qlgerr?’cfig mlo%]cly)glrl:\ngfé‘%lg g%ﬁfé?&%ﬂ%@% ﬁm%]g}:ndazm 7-one TFA
salt. F2Af é‘aMém(zé% (®BNmy H)1. 36 nmol ), and pot assi um
iodide (1 ng, 0.006 nmol) in acetonitrile (10 nL) was
Stephfat ed to reflux 14 h. The reaction was 20 cool ed and
Exahiii iﬁévent concentrated under vacuum The slurry was
P rf£11 oned between net hyl ene chl ori de and water, and
then washed with water 3 tines. The organics were
chr omat ogr aphed hrgugh silica gel with nethyl ene
chl ori de/ met hano B45) eluent to oduce 10 ng (9%.
Mp 225 C (dec.). Ut 0 +,t=&7 WO
2008/ 013838PCT/LJ§g 9 Fxafble 219 Step 1
o

ety Brsonas 3 - SlpyHaaeT o

To 369 mg of example 206 (3-methyl-4-[4-(piperidin-4-yloxy)phenyl]-6 h-
isoxazolo-[3,4-d]pyridazin-7-one trifluoroacetic acid salt) (0.838 mmol) and 84 L acetic
acid (1.5 mmol) in 6 mL dry methanol and 2 mL dry DMF at 0°C was added 260 mg of
sodium cyanoborohydride (4.2 mmol) and then 190 pL of cyclobutanone (2.5 mmol). The
reaction was heated at 60 °C. After 1 h, the reaction was complete as determined by
LC/MS and was concentrated in vacuo. Water and 2M Na2C03 was added and the product
was extracted with dichloromethane. The extracts were dried with NaySOy, filtered, and
concentrated in vacuo. The crude product was purified via silica gel chromatography

eluting with 500:15:10 dichloromethane:methanol:7N ammonia in methanol to give a
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N/ O 4-(4-Acetyl-3-fluoro-phenoxy)-pi per
i di ne-1-carboxylic acid tert-butyl ester 5 In a
wodsoisssound bottom fl ask, diethyl azodi car boryl/esmo7/016699
(16.9 g, 97.3 nmol ) and triphenyl phosphine (25.5 g,
97.3 mmol ) in tetrahydrofuran (200 nm.) were cooled to
0 C. 1-(2-Fluoro-4-hydroxy-phenyl)etharione (10.0 g,
64.9 nmol ) and 4- hydroxy- pi peridi ne-1- carboxylic acid
tert-butyl ester (15.67 g, 773 mmol) in
colorlgss eihyirchf wasae-qonoentratdd inamend OathddethyTéther. e@ddddafiethyl ether

' 't erature. 14 h The sol vents
and Y3 MEASTRE, o PuRERE oot RO aR iepet el R EBR Fopipidess me
(17% 100 xatiplaRds Bdpdaes- (S0t Msene 33dRa-N, FEg).sol i ds

were filtered off. The nother |iquor was concentrated
Exadnges yacuun1and chr omat ogr aphed t hrough silica ge
W% %exanes/ethyl acetate (7:3) as eluent to produce
17.5 g (80% . M 72-73 C. 15Step 2 < 7(
4-14- (3- Et hoxycg bonyl - propi ony0- 3
- fl uor o- phenoxyl =i péri di ne-1-carbo xylic acid
tert-butyl ester P O nmL round bottom fl ask
4- (4-acetyl-3-flgarlo-p QXY).- piperidi ne-1- carboxylic
acid tert-butyl ester (4.0%, ~12 ) in
tetrahydrofuran (00 nL) were cool o - 78 C. Lithium
di i sopr opyl aniSd@ethyl#-Ig-(3-pBeridipt )y yhwaspoxglded and stirred
30 nnn, then RAPHEFPH§oxPzelolRedlpyddazin-T-one 78 C and
q;hyl bronpacetate (1.4 ni, 13 mml) in
tetrahydrofuran (25 nL) was added. The reaction warned
to anbient tenperature over 14 h. 25 The reaction was
guenched with NI -14Cl so!.  and the gplvents were

Step

concentrated under . vacuum Th acti on was

chr omat ogr aphed t hr ~Silre w t h hexanes/ et hyl
acetate (7:3) as eluwent) to produce 4.10 g (82% of
oil. WD 2008/ 013838PCT/ US2007/ 016699 Step 3

4-[3-Fluoro-4-(6-oxic-1,4,5,6-tetrah
yd &W@géi%@% Yhysiierisestprhtasae (#3Bmemol)c b3 .Bexyf 13-
hlordgk i ; r f1as
chlo et Py pfaiNe noBioehiokle So O hudon. £ BEbb@MiLmAirsonare (91.89
mmoh, angh %2R 8 fesoditiom éodidec @ omyddlrinakdiodnLalry abutdyd wasimted at

4 ; . azine nmonohydrate (0.97
el kg, B 0L S 5 e
Ethy} aselatecwagladdedTing theaite solidwiat epedined aas fittbRdoPh VERY filtrate was

rat er__vacuu. Purification wth silica
°°“°%’2‘F”‘?%Ir”a’ﬁﬁ?% a‘r!"&'agﬁff‘é%ﬁef%e WEF ROTEER iy 2el Chromadography
usingohgrediedes fethyleatotatd Sen 8D0p0ABULRH 2966tdTUN 28HbniaR
metha1.n40§:'nile4§acr:iol It\ésyfepcf% 8?39 x%g(ol}nl-[i(].?g)pigér? 1n—41—ylpropoxy)phenyl]ethanone as an
oil. MS m/z 265 (M + H).

Step 2

@Mc,@“

1-[4-(3-Piperidin-1-yl-propoxy)-phenyl]-butane
-1,3-dione

To 430 UL of ethyl acetate (4.4 mmol) in 10 mL dry THF at room temperature was
added 180 mg of 60% sodium hydride (4.4 mmol), 15.0 mg of 18-crown-6 (0.0568 mmol),
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6[ 2- Fl uor o- 4- (pi peri di n-4-yl oxy)-p
henyl] - 4, 5- di hydro- 21- 1- pyri dazin-3-0 ne 15In a 10 nL
wo oesdi13sed t om f | ask, PCT/US2007/016699

413-fl uoro-4-(6-o0xo0-1, 4,5, 6-tetrahydro-pyridazin- 3-

y1) - phenoxyl - pi peri di ne-| -earboxylic acid tert-butyl

ester (410 ng, 1.0 mmol) in trifluoroacetic acid (3

m.) was stirred 2h. The sol vent concentrated under

vacuum to produce 420 ng (100% of the salt as an oil.
2 drU§s 8% &thandl ga?nd(t%d'S?ﬁ mgz(@@ﬁérmﬁl%l)%;fq’-[lls@eﬁpg‘ndm-l-

Sl C,ycl obut yl - eridin-4-y
ylpryyow Phwﬂkﬂ}@ﬁ@vﬁ/vﬂ { mE. ¢ty . oAﬁPpW minzthe r@ictine Was refluxed.
An z?c@n%na[lJ g?gﬁz‘rg?gbpl pterHr |f: ﬁk‘ffd aﬂer 1. Sﬁlgursﬁ) rczdu,ge the viscosity of the
reacfigg Hsfmr@nzaplldwnaldhlzwsm ﬁﬁlmh wﬂ 2. udf o deC] wamaddbdsaltite reaction
di sso din th

and (S0 on oo eleBhtadl iy (AR5 Wt it R ARA o B b ndded anc
the pmﬁuct@rmacibdmﬂmhyl(aheﬁ& nThe &hl avenke exteat wrerried with Na,SO,,

Lum cvanpborohydri d 0.3 ,. 5.0 - 215_-. VO,
fitef00 BTy SRR DY et fbatetab i Pty ifin eel
chronescgraphy @lasing dthesbo:20: 69 diehf@6méthane: The&hARACTNAMMESa in

thyl ene chl ori de and NaHCO3

cool]ed and d lute P ﬁag
methanol 1q give g ¥ l°"l"rPé whigasPe If\ﬁéﬁ%gaﬁﬁ%&ge@%’ﬁrc@ ~{4-@eriperidin-1-
ylprap&;?lmeﬁgnmme -LONHI6Y 43 eI oWESd; VIIBUAD-45.5 °C; MS m/z 304 (M +
Purification with silica gel chronmatography el uting
H). with net hyl ene chl ori de/ net hanol (95:5) followed by
salt S5formation with ethereal HCL produced 210 ny
Step(3‘34°/() Mp >300 C. MS niz 346 (M + H). Exanple 220
8- (1- Cycl obut yl - pi peri di n-4-yl oxy) -
4, 4a, 5, 6-tetrahydro-gHdenzo[ h] ci nn ol i n-3-one 10
FoI | ow ng the pro ure le 219 Mp >300 C. MS
mz = 354 (M+ H). g nphe 221 15Step 1 0 O
4- [ 3- Fl uor o- 4- (6- och dlhydro\ﬁL
ri dazi n-3-y1) - phenoxyf-pi peridine-1 N@)oxyl ic acid
tert-butyl ester In a 10 nL round bottom fl ask,

443-f1 uor o- 4- ( 6- ”]Y' “?%W’é’t"ﬂa tdazi n- 3-

y1) - phenoxy] - pi pg egeRee cargmﬁlg)?\f‘gzgﬁg%ﬁntert but yl

ester (525 ng, 1.34 nmmol), and cesium 20carbonate (874
??)Tf%ggpgh%Tﬁ‘Kéesno ium e%ho\;(l c:uilnf XI d? (1( ?9§n mn)oly\ﬁl% rrl]q ethgnol at 0

°C was added 440 mg of 1-[4-(3-piperidin-1-ylpropoxy)phenyl]butane-1,3-dione (1.45

mmol) in 5.5 mL ethanol dropwise. After 30 min, a solution of 220 mg of ethyl
chloro(hydroximino)acetate (1.45 mmol) in 3 mL ethanol was added dropwise. The
reaction was warmed to room temperature slowly. After 19.5 h the reaction was
concentrated in vacuo. Water and saturated NaHCOQ; was added and the product extracted
with ethyl acetate. The ethyl acetate extracts were dried with NaySOy, filtered, and
concentrated in vacuo. The crude material was purified via silica gel chromatography
eluting with 500:15:10 dichloromethane: methanol: 7N ammonia in methanol to give 300
mg (50%) of a gold oil determined to be 5-methyl-4-[4-(3-piperidin-1-ylpropoxy)benzoyl]-
isoxazole-3-carboxylic acid ethyl ester; MS m/z 401 (M + H).

Step 4
Example 207
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reacti on was cooled and the slurry was partitioned
bet ween net hyl ene chl ori de and water extracted three

wo 2oves13sad then dried over Mg504. Purifi cati oPCTU$1907/016699
silica gel chromatography eluting with nethyl ene
chl ori de/ met hanol (95:5) produced 500 ng (93% . M
117-119 C. Ms niz 390 (M+ H. 25 WO
2008/ 013838PCT/ US2007/ 016699 Exanpl e 221 step 2
644- (1 - Cycl obutyl - pi peri di n-4-yl ox
y) - 2-fl uoro- phenyll- 21-1- pyri dazi n- 3- one 5Fol | ow ng
the final two ste Ay Exanmpl e 219: Mp >300 C. M5 rn/z
344 (M +11). Exanpl 6-14-(1
- Cycl obut yl - pi peri'yj X
y) - phenyl] - 5- met hy I- 24 pyT1 dazirn- ne 10Fol | ow ng
the procedure of Exanple 221. M > C. MSsmz 340 (M
H) . Exanpl e 223 wmefy-§-A4SielidR) 1=y2orddelybayiPartisR! i di n- 1-
y1) - propoxyl - perekiplyie@ippzpyetedazi n-3 -one 15 Step 1. To
a round-bottom fl ask was added
4-16,29153, xﬁgtoélSFxﬁamyhy-JM A3Piphictin-0 X}&bmpokyi)beﬂzoyl]isoxazole-}

cun RS Qoios L) o8 S0 oSSR SR, o

addednml4 uL wﬂym@t&%éﬁdﬂﬁr&é@mMmoTﬁ EARESTT h.aBe ﬁhﬁéidg&ﬁeous
was heated 20to refltuc for . The reaction

reactishvagceded iuin'e anp Eltaredr dhg rYEPIWa%’hfiu"Y%SeWé&ed Wit cold ethanol then

dletﬁ%"l la@h@@ﬁﬁd W& SuFenidRE ﬁ%htvﬁc&hﬁ{e YG61dAe0 mg (46%) of a white solid
3-chl or o- &I‘opoxy) phenyl]-4,4,5 5-tetranmethyl[1, 3

Mp 1723]'24M§>€a'f?o3€tﬂ Yhis material was used for next
step without purification. Step 2. WO
3838PCT/ US2007/ 016699 To a round-bottom
Exa%ﬁ%&l\/\as added crugde
244- ( 3- chl or o- propg ;Q-phenyl] 4, 4,5, 5-
tetramet hyl41, 3, 21di axabor ol ane,
(R) - 2- net hyl - pyr N3l @ benzenesul fonic acid salt
(243 g, 100 nm)I)o S .49 g, 50 mol),
pot assi um car bonat e (20. 7g 150 I ) and acetonitrile
(100 nlL). The r et Bas)-Heali@sdd-1tgbbpx for 2.5
d ays and was codcrpheny)-6H-isoxazolo[3,4-d]pyridazin-7-one

Example 208 was prepared using methods described for example 207; Mp 169-70
°C; MS m/z 369 (M + H).

Example 178
Method B

Step 1

o)
\/ON@OH
0]

4-(4-Hydroxy-phenyl)-4-oxo-butyric
acid ethyl ester

Ina 1 L round bottom flask, 4-(4-methoxyphenyl)-4-oxo-butyric acid (25 g, 106
mmol) in 48% HBr (125 mL) and acetic acid (250 mL) was heated to reflux 18 h. The
reaction was cooled slightly and ethanaol (250 mL) was added. The solvent was

concentrated under vacuum. Additional ethanol (100 mL) was added and solvent
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5room tenperature. The reaction was diluted with
nmet hyl ene chloride (100 nL) and was filtered. The
wo 2doBnadsgs was concentrated. Purification by cobermus2007/016699

chr omat ogr aphy (5% MeOH in CH2Cl 2) to give 11.3 ¢
(65% 2 steps) of
(R -2-nmethyl-1-{344-(4,4,5,5-tetranethyl[1, 3, 2] di oxabo
rol an- 2-yl) - phenoxykpropyl }-pyrrolidine. 10Step 3.
To a round-bottom fl ask was added

concénthatelt anderetbyin 5gaind Tha kequytingieil ivas 8rystadliZed. ff@n gthyl acetate/

9. 05 ), 0 _
hexaf‘??)tpé’-%‘f‘%ﬁ‘éslg B8 (MSmée BZ?%{Ma'*frgt)hyMl, 3, 2] clioxab
orol an- 2-y1) - phenoxyl -propyll-pyrrolidine (3.28 g,
Step®. 50 mmol ), tetrakis(triphenyl phosphine)pal | adi un(0)
(2.1 g, 1.8 mmol ), potassium carbonate (6.25 g, 15

45.2 mol ), 1, 2-di mret hoxyet hgpre, (80, L and water (40
m.). The reacti o%ﬂ%xt ) wad ushied Wi tH ni t rogen
for 30 mn and ' qufor 48 h. After

cooled to roomtenpeature, the reaction was filtered.

The organic | ayer wass-geo@aésippshoRf)Phemmeest r at ed.
Purification by col wutgit=gitigyesagghy

(CH2C12: MeO11iPrNH = 9:1:0.1) to give 3.31 g (63.5%
of Iiex amptoand B3ttom flask, 4- (4-hydroxyphenyl) 4-oxo-butyric acid ethyl ester

(5.5 58 S5 Sirbforo pRP s gl iy R dul pep
carbPi RO 8.8 ¢, FEI Mgmbl) 6n REQEEIHiE €36DMLY vaRMeeted 23 refEK(almlh eThe

reactgér{ glgé_g&g?g alg &tslg/g’fnbgzﬁ‘}%%%r%ﬁlﬁ luxllder vacuuth. The slurryowas partitioned

betwédn h&(&ﬂ%&%&hicﬁﬂ%%d}w&& @M@r%é lafid dric@ B0erlM@S®R 3 Pddification with

sﬂwé gml_gr@g(tyg@@phy ¢lutingvaith bﬁangs/ﬁtgyhacetate (3:1) produced 7.9 g (68%).

I i n-1-y1)-propoxyl - phenyl
MS m/ . y propoxyl -p y
ZZ%-gpyrl dfaigl n-3, one 183-185 358 (1V1 + H)

Step 3

H
N—N
S ae

6-[4-(3-Chloro-propoxy)-phenyl}-4,5
-dihydro-2H-pyridazin-3-one

In a 500 mL round bottom flask, 4-[4-(3-chloro-propoxy)-phenyl]-4-oxo-butyric
acid ethyl ester (7.85 g, 26.3 mmol), and hydrazine monohydrate (2.55 mL, 52.7 mmol), in
isopropanol (200mL) was heated to reflux 14 h. The reaction was cooled and the solvent
concentrated under vacuum. Purification with silica gel chromatography eluting with
methylene chloride/methanol (95:5) produced 5.2 g (74%). MS m/z 267 (M + H).

Example 178 Step 4

6-{4-[3-((R)-2-Methyl-pyrrolidin-1-yl)-
propoxyl}-phenyl}-4,5-dihydro-2H-pyr
idazin-3-one
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WO 2008/ 013838PCT/ US2007/ 016699 Exanpl e Structure M
(O MsInk 225 0 O0.--%*-Y"----- N i o
w®3bsn(38ps 2- Met hyl - 3- ((R) - 2- et hyl pyrrol i di n- IpglySPODEI6699
oxyl - phen0) -2 H PYridezin-3-one 154-156 328 (NI + H)
226 0, --- _ 1S Oy-111.

5-(44(R) - 2- Mot hyl- 3- ((R) 24f|ethy| pyrrolitlin-1-yl)-pr
opoxy] - phenyl) -2 H pyridazi n-3-ono 130-133 328 (N +
H 227 FlwO0 Ay"--N E

In a 500 mL round bottom flask, 6-[4-(3-hloro-propoxy)-phenyl}-4,5-dihydro-2H-

pyridazin-3-one (5.2 g, 19.5 mmol), benzenesulfonate (R)-2-methyl-pyrrolidinium (9.5 g,
39.0 mmol), potassium carbonate (10.8g, 78.0 mmol), and potassium iodide (200 mg, 1.2
mmol) in acetonitrile (300 mL) was heated to reflux 14 h. The reaction was cooled and the
solvent concentrated under vacuum. The slurry was partitioned between methylene chloride
and water, then washed with water three times. The organics were extracted three times
with 3% citric acid solution. The combined aqueous layers were basified with sat. NaHCO;
sol. and extracted with methylene chloride, then dried over MgSO4. Ethereal HCl was
added and the solvents reduced under vacuum. Crystallization from MeOH/Et,O produced
3.17 g (46%). Mp 221-223 °C. MS m/z 316 (M + H).

Example 209
Step 1
o)

6~(3-Chloro-propoxy)-3,4-dihydro-2H
~-naphthalen-1-one
In a 500 mL round bottom flask, 6-hydroxy-3,4-dihydro-2H-naphthalen-1-one (10 g,

61.0 mmol), 1-bromo-3-chloro-propane (9.6 g, 61.0 mmol), and potassium carbonate (9.3 g,
67.1 mmol) in acetonitrile (300 mL) was heated to reflux 14 h. The reaction was cooled and
the solvent concentrated under vacuum. The slurry was partitioned between methylene
chloride and water, separated, dried over MgSOy. Purification with silica gel |
chromatography eluting with hexanes/ethyl acetate (3:1) produced 10.6 g (73%). Mp 85-87
°C. MS m/z 239 (M + H).

Step 2

8-(3-Chloro-propoxy)-5,6-dihydro-2H
-benzo[h]cmnolm-3-one

In a 100 mL round bottom flask, 6-(3-chloro-propoxy)-3,4-dihydro-2H-naphthalen-
1-one (1 g, 4.2 mmol), and glyoxylic acid monohydrate (387 mg, 4.2 mmol), in acetic acid
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514- US) - 2- Mot hyl - 3- pi peridi n-111
- propoxy) - phenyl] - 2H pyri dazin-3. _ .. 145-148 328
w@ b@Bh1383dd) 228 0 1 -. SO 0-Y-N PCT/US2007/016699

5-14- (R) - 2- Met hyl - 3- pi peridin-1-11
- propoxy) - phany11- 2Hpyri cl azl n- 3-one 160-163 328 (M
+H) .229 H NBr SI o Br
543, 5-01branp-4-13-((R) -2-met hyl -p
yrrol |l di n-1-y1)-propoxy] - phenyl)-2H - pyri cl azi n- 3-one

(10 thI Y whS Diedtéd td tefluxid h.) TRSLeaétiod wAs cooled andNhydrazine monohydrate

(0.41 mL, 8.4 mmol) was added and the reaction was heated to reflux 14 h. The reaction
was cooled and the solvent concentrated under vacuum. The slurry was partitioned between
methylene chloride and water, separated, dried over MgSQj4. Purification with silica gel
chromatography eluting with methylene chloride/methanol (95:5) produced 620 mg (51%).
MS m/z 291 (M + H).
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NISI----..."----- 2- Met hoxynet hyl- 5- (2-nmet hyl -4-[ 3- ((
R) - 2- met hyl - pyrrol i di n-1-y1l)-propox
wq oopheasys } - 2H pyri dazi n- 3-one 139-40.5 Hel 378cTt/tvk20bf)/016699
WO 2008/ 013838PCT/ US2007/ 016699 Exanpl e Structure M
(C M5 [kik 231 0 101...."-.., 5-{2-nethyl4-13-((
R) - 2- met hyl - pyrrolidi n-1-y1l)-propox
yl - phenyl | - 2H pyri dazi n- 3-one 186-8 HCl1 328 (M + H)
232 0....0,---.. N?20 0" ",-"W"" C.,--
- hyd- 542- et hyl - 4- ( 3- pi

Exag“%%ﬁ%%ﬁ - propoxy) - phenyl1l- 2H py ri dazi n- 3- one

185-97 (dec.) HC1 H

Ox -N<

ity

8-[3-((R)-2-Methyi-pyrrolidin-1-yl)-pro

poxy]-5,6-dihydro-2H-benzo[h]cinnol

in-3-one

5 In a 100 mL round bottom flask, 8-(3-chloro-propoxy)-5,6-dihydro-2H-
benzo[h]cinnolin-3-one (600 mg, 2.1 mmol), benzenesulfonate (R)-2-methyl-pyrrolidinium
(1.02 g, 4.2 mmol), potassium carbonate (1.14 g, 8.3 mmol), and potassium iodide (10 mg,
0.06 mmol) in acetonitrile (60 mL) was heated to reflux 14 h. The reaction was cooled and
the solvent concentrated under vacuum. The slurry was partitioned between methylene
10 chloride and water, and then washed with water three times. The organics were extracted

three times with 3% citric acid solution. The combined aqueous layers were basified with
sat. NaHCO3 sol. and extracted with methylene chloride, then dried over MgSQ,. Ethereal
HCI was added and the solvents reduced under vacuum. Crystallization from MeOH/Et,O

produced 85 mg (11%). Mp 289-292 °C. MS m/z 340 (M + H).

15
Example 210
H =
N-N g
5-Methyl-6-{4-[3-((R)-2-methyl-pyrrolid
in-1-yl)-propoxy]-phenyl}-2H-pyrida
zin-3-one
20 Following the procedure of Example 209: Mp 253-255 °C. MS m/z =328 (M + H).
Example 211

H

.

N—-N : 3
O:'Q_tQ'O/\/\N

5-Ethyl-6-{4-[3-((R)-2-methyl-pyrrolidi
n-1-yl)-propoxy]-phenyl}-2H-pyridaz
in-3-one

deggy
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372 (M+ H 2330 Si................. y,N--.." oL....-

5-12-Met hyl-4-(3-plperldin-1-yl-pro
w@ooogpisbenyl ] - 21- 1- pyri dazi n- 3-one 112- 113 328c1 /200116699

234 0 N SO 119.5-123.5 384 (M + H)

544- (1- Cycl obuN - pi peri di n-4-yl ex

y) - 2- net hsd- phenyl11- 2- met hoxynet hyl

-21-1-pyridazi n- 3-one Exanmpl e 235

4- Met hoxy- 2- met hoxynet hy1-5- (4] 3- (

(R)-2-methyl -pyrrolidin-1-y1)-propo

M paRBWing BEpRYdedaRZIME 20980Mp 272-275 °C. MS m/z =342 (M + H).

2008/ 013838PCT/ US2007/ 016699 Step L To a stirre .

sol uti on of 4,5-dichloropyridazi n-6-one (5.00 g, 30.3

Example $1%nd. N, N-
Step 1
0

é@oz\/\h@

6-[3-((R)-2-Methyl-pyrrolidin-1-yl)-pro
poxy]-3,4-dihydro-2H-naphthalen-1-o
ne

iy

Ina 1 L round bottom flask, 6-(3-chloro-propoxy)-3,4-dihydro-2H-naphthalen-1-one
(10.0 g, 41.9 mmol), benzenesulfonate (R)-2-methyl-pyrrolidinium (13.15 g, 84.0 mmol),
potassium carbonate (23.15 g, 168 mmol), and potassium iodide (100 mg, 0.6 mmol) in
acetonitrile (600 mL) was heated to reflux 14 h. The reaction was cooled and the solvent
concentrated under vacuum. The slurry was partitioned between methylene chloride and
water, then washed with water three times. The organics were extracted three times with
3% citric acid solution. The combined aqueous layers were basified with sat. NaHCO; sol.
and extracted with methylene chloride, then dried over MgSO,. Ethereal HCl' was added
and the solvents reduced under vacuum. Crystallization from MeOH/Et;0 produced 8.75 g
(65%). Mp 183-185 °C. MS m/z =288 (M + H).

Example 212 step 2

Mgy

O/\//\D
8-[3-(2-Methyi-pyrrolidin-1-yl)-pro
poxyl-4,4a,5,6-tetrahydro-2H-benzof
h]cinnolin-3-one

In a 250 mL round bottom flask, 6-[3-((R)-2-Methyl-pyrrolidin-1-yl)-propoxy]-3,4-
dihydro-2H-naphthalen-1-one (3.0 g, 9.3 mmol), and glyoxylic acid monbhydrate (1.28 g,
13.9 mmol), in acetic acid (60 mL) was heated to reflux 3h. The reaction was cooled and

zinc dust (1.21 g, 18.5 mmol) was added and the reaction was heated to reflux 14 h. The
reaction was cooled and diluted with water (120mL). The mixture was basified to pH 8
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30

di i sopropyl ethylamne (7.92 nm, 45.5 nmol) in
nmet hyl enechl ori de (50 nL) was added slowy,
whe@somsshyl nmethyl ether (4.79 ni, 60.6 mmol)PEt/USDOTNG6699
tenperature (water-bath). 5The reaction was stirred
for 22 h and was then concentrated. Purification by
col umm chromat ography (1% MeOH in CH2Cl 2) gave 4.74 ¢
(74.8% of 4,5-dichloro-2-
met hoxynet hyl- 2H pyri dazi n- 3-one. Step 2. 10To a
w1th§ﬁH£(DHdmﬂﬂh¢ﬂ liyalazifie monohydrate (0.93 mL, 18.5 mmol) was adde% The

hl nmet hyl1-211- d 3 1.0
s BhR R AR IS 2L oL 8 0 (5 T o,

thenteﬁﬁpae@wwnmyleael JBIdrigle Sl iRE ok @ggmlwé}g drred %%er MgSO,
., the reaction was added additi onal ?

n‘g%%aé After 19
theng HiL v@8n dmeT hecselratawereiamoyesh undaradcyun gnd the product
EBktafliddd WinEMeCRELIHR - ¢
Was\/\ggac:)ncentrateed to g} ri%é Inggggﬁgﬁ R@E 5 I@ga&_ MS m/z 342
(M 4sHyh| or o- 4- net hoxy- 2- rret hoxymet hy1- 2H
15pyri dazi n- 3-one. Step 3. To a round-bottom

as added
Exalypﬁﬁ#oro 4- met hoxy- 2- met hoxynet hyl- 2Hpyri dazi n- 3- one
(1902 ng, 4.41 mmol),
(R -2-nmethyl-1-{344-(4,4,5,5-tetranet hyl -
20[ 1, 3, 21di oxaborol an- % y1) - phenoxyl - propy1} - pyrrol i di

ne (1.67 g, 4.85

tetrakis(tri phenyl 0) (510 rTg, 0. 44

mmol), potassi um carbon .34 2 0 mol),

1, 2-di net hoxyet hap ﬁ% 5 nm.). The
ﬁ&]fhu dp%g't)h n|

reaction m xture wa§i-k enfor 30 mn

and was then heated to reflux for 21 h After cool ed

t Ol HP50 hﬁ;l%ﬁﬁ@b&ift&n fua - yVR

CH2C12 gloo , R f%ﬁﬁr&%& ?ag‘g gﬂ“%ﬁ?‘& 5‘{2’“3(5 Os
30.0 fpeDay W%@brm@m@@ 2HmL, B4 nenold,rardqoo(tmmarbonate

C C
T DR T
cooleqdsmdahg s@yeﬁmn@rﬁraﬁﬁ@nder vacuum. The slurry was partltloned between

mets BB aa DRI SHARAE, g ber el PrtBoaiy with sfica eo
chroratogralyBy ehutind 8t Mxankd/ethgDadexasd: ¢) grdfucdd®.18 g (85%). Mp 51-53
oC, Iég%/%ﬁ%P%{r US2007/ 016699
hoxynet hyl-4- {4434
Step 2R) - 2- met hyl - pyr rol i di n- 1- 0- propo
xyl - pheny1} - 2H pyri dazi n-3-one Step!. To a stirred

sol uti on of —0
4. 5-di chl or o- 2- metthoxy

Step

.\ yri da2| n- 3one (500
ng, 52.39 mmmol) in o( room

t enperature was added ‘sodi um net ho e (258 ng, 4.78
mol ). After StIT—[@Meﬁw&fy—@[3|-(QR)—2-h6th§lIQ§ﬁBli on was
concentrated. Todin-hivh-praokdpbenvistradaed water (20 nl),
then extracted with Cl112Cl12 (2 x 50 nL). The conbi ned

orlgariso hBayeundisttoi flesk, (1 b{a@%m@t}%g@;@q@h{eﬂ{&@ -pHenyl]-

v 89 4 chl or nmet hox
cnanf B 008 A5 9820, S s TS5 yretictinim (125,509

mmola, mwsdmb eaﬂbeﬂaté BEK o802 AN and
or 0 k "> gmet hoxyrrgtaﬁ otakflum 18g12den(2% me, ¢ 0.12 mmol)

in aceeqmgllﬁél OZmé.)f ngted to reflux'14 h. The reactlon was cooled and the solvent
concchBhrediBbNGbudn! i o drfvis Bk BERATBLOXED hichuALl BY8BS: an

rol an- 2- henox propy -pyrrofi
waterthgp )washed w1 water t ee times. The organics were extracted three times with

3% citric acid solution. The combined aqueous layers were basified with sat. NaHCO:; sol.
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15 tetraki s(triphenyl phosphi ne)pal | adi un{0) (270 nyg,
0.23 mmol ), potassium carbonate (1.24 g, 11.7 mol),
wd 2@sdized hoxyet hane (15 nl), and water (15 mpCT/TE®07/016699

reaction m xture was flushed with nitrogen for 20 mn

and was then heated to reflux for 24 h. After cool ed

to roomtenperature, the reaction was extracted with

CH2C12 (2 x 50 nmL). The conbi ned organic |ayers was

washed brine, dried (Na2SO4), and concentr at ed.

and el4idtéd GathirgthPlgne chloride 2ferc AriedratadgigPBy TBIsNE@I were removed

under%}:ﬁ;g%xﬁ)a)p%&h{%ie U557 (579 A M AIPISR RS 1),

met hoxynet hyl- 4- {4434R) - 2- net hyl - pyrrol i di n-1-y1)-prop
oxy] -phenyl} -2H pyridazin-3- one). M 44-45 C. M5
mz 388 (M+ H). WD 2008/ 013838PCT/ US2007/ 016699
Exanpl e 237 5- Met hoxy-4-0-[3-((R)-2-nethyl - pyr
rolidin-1-y1)-propoxyl - phenyl}-2H p yridazin-3-one 5To
a round-bottom fl ask was added exanple 231
(5- Met hoxy- 2- net hoxynet hyl- 4-
{4434(R)-2-net hyl -pyrrolidin-1-yl)-propoxyl -phenyl)-2H
-pyridazin-3-one) (1.07 g, 2.76 nmol ), nethanol (10
m.), and concentrated HClL solution (10 nL). The
reaction was heated to reflux for 3 days. After cool ed
to roomtenperature, the reaction was neutralized with
10 N NaOH then 5% NaOH solution to pH 7. The reaction
was concentrated and the 10resi due was washed wth
Cl112C12 (100 nmL). The CH2Cl12 | ayer was concentr at ed.
Purification by colum chromatography (15% MeOH in
CH2C12) to give 350 ng (379 of
5- met hoxy-4-{443-((R)-2-net hyl -pyrrolidin- | :
-y1) - propoxy] - phenyl} - 2H pyri dazi n- 3- one. The product
was converted to its hydrochloride salt. M 135-140.
Ms mlz 344 (M + H). 15Exanple 238 Lo
6- [ 4- (3- Mor phol i n- 4-yl - propoxy) -
phenyl] - 2H pyri dazi n-3-one Step 1. 20To a round-bottom
flask was added 144-(3-chl oro-propoxy) - phenyl ket hanone
(10.0 g, 47.0 nmmol ), norpholine (6.15 nm, 70.5 mmol),
sodiumiodide (7.05 g, 47.0 mmol ), potassium carbonate
(19.5 g, 141 mmol ), and acetonitrile (100 nL). The
reaction m xture was heated to reflux for 23 h. The
reacti on was cool ed-to roomtenperature and was
diluted with nethyl ene chloride (100 nlL). The reaction
was filtered and the filtrate was WO
2008/ 013838PCT/ US2007/ 016699 concent r at ed.
Purification by colum chroni atography (2% Meal in
CH2C12) to give 10.5 g (85% of
614- ( 3- nor phol i n-4-y1- propoxy) . phenyl ] - 2H pyri dazi n- 3-
one. Step 2. 5To a round-bottom flask was added
644- ( 3- nor phol i n-4-yl - propoxy) - pheny1] - 211-
pyri dazin-3-one (5.00 g, 19.0 nmol ), oxo-acetic acid,
hydrate (3.51 g, 38 1 mmol ), and acetic acid (15 nl).
The reaction was heated to 111 C for 2.5 h. After
cooled to 0 C, the reaction was added water (25 nlL)
and NHAOH sol ution until pl4-6. To this solution was
added hydrazi ne hydrate (2.76 nL, 57.0 mmol) and was
heated to reflux for 20 h (during 10which additional 3
eq of hydrazine hydrate was added). The reaction was
cooled to roomtenperature and concentr at ed.
Purification by colum chronmat ography (20% MeOH in
CH2C12) gave 2.53 g (42% of exanple 238
644- ( 3- nor phol i n-4-yl - propoxy) - pheny1}-21- 1-
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pyri dazi n-3-one. 15The foll owi ng exanpl es were
prepared. Exanple Structure MP (C) M Sr 238 ITI ON/ N
wo bmseo13s3s . . . ----N----.." LA PCT/US2007/016699
644( 3- Mor phol i n- 4-yl - propoxy) - phe
nyll- 2H pyri dazi n- 3-ene 156-159 316 (M + H) 239 11 oN.
[rr----..",...-- or,
6-{443-((S)-2-Met hyl -pyrrolidin-1yl)-propoxfrphenyl}-2
1-1-pyridazlin-3 -one 156458 ' 314 (M +H) 240 Y ON 111*
Exafiple 213 $tgp30l i cl i n- 1-yl - propoxy) -
Phenyll- 2H pyri dazi n- a- one
H —0
N-N

A

6-{2-Methoxy-4-[3-((R)-2-methyl-pyr
rolidin-1-yl)-propoxy}-phenyl}-2H-py
ridazin-3-one

ny

5 In a 100 mL round bottom flask, 1-{2-methoxy-4-[3-((R)-2-methyl-pyrrolidin-1-yl)-

propoxy]-phenyl}-ethanone (4.24 g, 14.5 mmol), and glyoxylic acid monohydrate (2.01 g,
21.8 mmol), in acetic acid (20 mL) was heated to reflux 3h. The reaction was cooled and
diluted with water (40mL). The mixture was basified to pH 8 with NH;OH and then
hydrazine monohydrate (1.41mL, 29.1 mmol) was added. The reaction was heated to reflux

10 2h. The reaction was cooled and re-basified with NaHCO3;, then extracted with methylene
chloride three times. The organics were dried over MgSQ,, then ethereal HCL was added.
The solvents were removed under vacuum and the product was crystallized with
MeOH/ether to produce 500 mg (9%). Mp 182-186 °C. MS m/z 344 (M + H).

15 Example 214

H F

N-N :
ow_@.o/\/\hl

6-{2-Fluoro-4-{3-((R)-2-methyl-pyrrolid
in-1-yl)-propoxyl}-phenyl}-2H-pyrida
zin-3-one

"y

Following the procedure of Example 213: Mp 220-222 °C. MS m/z 332 (M + H).

20
Example 215

N N

N—N H
6-{4-[3-((R)-2-Methyl-pyrrolidin-1-yl)-

propoxy}-phenyl}-2-pyridin-2-yi-2H-
pyridazin-3-one

In a 50 mL round bottom flask, 6-{4-[3-((R)-2-methyl-pyrrolidin-1-yl)-propoxy]-
25 phenyl}-2H-pyridazin-3-one (250 mg, 0.71 mmol), 2-bromopyridine (105 pL, 1.07 mmol),
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154-157 300 (M + H WD 2008/ 013838PCT/ US2007/ 016699

Exanple Structure Mi (C M5 mz 241 1;1 011-N
w®1dd3a13838 6- (4-(3-(Cyclobu tyl-methyl- an nopeT/psm07/016699

poxy] -phanyl) 2H pyr| dazi n-3-one <50 314 (m + H) 242

"ii ONNN O..-..... .N-19) i

6-(4-[3-(Cycl opentyl met hy4-am no) - propoxyl -p

henyl } - 2H pYri dazi n-3-one 95-98 i 328 (M+ H) Exanple

243

copper(l)iodide (13.6 mg, 0.07 mmol), and potassium carbonate (296 mg, 2.14 mmol) in
dimethylformamide (10 mL) was heated to reflux 14 h. The reaction was cooled and water
(20 mL) was added. The sticky solids were filtered off and then partitioned between
methylene chloride and water, separated, and dried over MgSO,. Purification with silica gel
chromatography eluting with methylene chloride/methanol (95:5) produced 10 mg (2.4%)
oil. MS m/z 391 (M + H).

Example 216
Step 1
I =N

4-[4-(3-Chloro-propoxy)-phenyl]-4-o

xo-2-pyridin-2-yl-butyric acid ethy

| ester

In a 500 mL round bottom flask ethyl 2-pyridylacetate (2.0 g, 12.1 mmol), and 60%

sodium hydride (508 mg, 12.7 mmol) in dimethylformamide (50 mL) was stirred 1 h. 2-
Bromo-1-[4-(3-chloro-propoxy)-phenyl]-ethanone (3.53 g, 12.1 mmol) was then added in
dimethylformamide (50 mL) via dropping funnel. The reaction was stirred 14 h. Water
(300mL) was added and the organics were extracted three times with ethyl acetate, and then
dried over MgSO,. Purification with silica gel chromatography eluting with hexanes/ethyl
acetate (3:1) produced 2.8 g (62%). MS m/z 376 (M -+ H).

Step 2
~_© OO s
x OMNO
| 2N

4-{4-[3~((R)-2-Methyl-pyrrolidin-1-yl)-

propoxy]-phenyl}-4-oxo-2-pyridin-2-

yl-butyric acid ethyl ester

In a 100 mL round bottom flask, 4-[4-(3-chloro-propoxy)-phenyl]-4-oxo-2-pyridin-

2-yl-butyric acid ethyl ester (2.77 g, 7.4 mmol), benzenesulfonate (R)-2-methyl- '
pyrrolidinium (3.59 g, 14.7 mmol), potassium carbonate (4.07 g, 29.5 mmol), and potassium
iodide (100 mg, 0.6 mmol) in acetonitrile (100 mL) was heated to reflux 14 h. The reaction
was cooled and the solvent concentrated under vacuum. The slurry was partitioned between

methylene chloride and water, and then washed with water 3 times. The organics were
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5-{4-p-((R) -2-Met hyl -pyrrolidin-1-
0) - pr opoxyj - phenyl } - 3, 4- di aza- bi cy
wkei®asis Olhept - 4-en-2-one Step 1. To a roundpdDUSIOT/016699
fl ask was added phenol (5.0 g, 53.1 nunol), 1-brono-3-
chl oropropane (5.52 nL, 55.8 mmol ), potassium
carbonate (22.0 g, 159 mmol), and 1lOacetonitrile (100
m.). The reaction mxture was heated to reflux for 15
h. To this reaction was then added
R) - 2- I
chro?mrmﬁ%?%rapgﬁ%g '@é\{ﬁ)&?ﬁ rshﬁl%(% gg &ﬂ](‘l ?yeg%ﬁggé %gbx?ge/ﬁgefl}a%og(%l% eluent.
EtherentpiClatasragdded tremnka tiei hmHﬂisalt amnd prodede $60 mef (28%)fod an

r, 00 tenperature, the reaction
am°W§§’“’FFM‘§ %ﬁ‘%&g@‘“ﬁd of Celite eluted with
CH2Cl 2 (100 nL) The filtrate was concentrat ed.
Emaﬁﬁﬂéﬁlﬁgkpqm by col um 150hronatography (5% MeOH i n
CH2C12) to give 9.02 g4(77@© of (R) 2-met hyl- 1-( 3-
phenoxy- propyl) - pybrohudlne Step 2 . To a
stirred solution of i
(R) - 2- met hy1- 1- £3 » QMN ne (1.10g.
5.02 20mml ) ang 33o0xa- blcyc 013. 1. 01he e- 2, 4-di one
(562 ng, 5.02 F in 1,2- dichloroethane (25 nL) at
0 C was added al umGFIem((Rb—e{Maﬂml perofi@n-0yhg, 15.0 mmol)
in - 225 - WD 200%®P34P g nGM-0£6699 sl |
portions. The reactB¥riaE-PH: '8'*5? 80 C for 18 h

After cooled to roomtenperature, the reaction was
added S@muys pewnd lmtonbﬂam/éd{‘ibgﬁ -EBardemethyt-pHrrplitin-1-yl)-propoxy]-

t
phrf LA 2, SR LR AOTRLEH (S0 By S i
monsb}'dmtedﬁoﬂwab aacmmomym faztm emld;(ae aile) Was lelated20 réflwndt o The

reacfloxgl \A)A@g?%lgf?glg&jt eosof\%n {5‘ ncentrat é under-lx-/h euﬁrpeglfﬂe%punv}\lfa Ras partitioned

Wors) UFeEM G LR SRt A
betvd%an nﬁdﬂm)dérheo«hlbxyde:aﬂdmct% cohj egraaelythiet @indvbiid then dried over

e R AT i i Frlo g Bt S bniiere .

chloﬂﬂafﬁﬂaltlﬁﬂrﬁy@ﬁ)%ridlﬁﬂeh%ﬂﬂg %B"/Z) Fthegeal HOThas fa@die]ltd)twl agdethanol
exa were syn o racem I‘S (0]
solufm ADPEuerEals. M s Logd °nivS B ei Y

exanple 246 and exanpl e 247 and exanpl e 244 mere
Exafifpléppi ed into two enantionmers exanple 248 and exanpl e

249 by chiral chronatqgraphy using chiral Palc and 0. 1%

di ethylam ne in nebhanol 15 Exanple Strugture M (O

MS niz :

=N

6-{4-[3-((R)-2-Methyl-pyrrolidin-1-yl)-
propoxyl-phenyl}-4-pyridin-2-yl-2H-
pyridazin-3-one

In a 10 mL round bottom flask, 6-{4-[3-((R)-2-methyl-pyrrolidin-1-yl)-propoxy}-
phenyl}-4-pyridin-2-yl-4,5-dihydro-2H-pyridazin-3-one (120 mg, 0.3 1mmol), and cesium
carbonate (197 mg, 0.62 mmol), in dimethylsulfoxide (3 mL) was heated to 135 °C 3 h.
The reaction was cooled and the slurry was partitioned between methylene chloride and
water extracted three times, and then dried over MgSO,. Purification with silica gel
chromatography eluting with methylene chloride/methanol (95:5), followed by HCI salt
formation produced 120 mg (33%). Mp 157-161 °C. MS m/z 391 (M + H).
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243 0 5-(4-[31(R)-2-1lnet hyl-pyrrolidln-1-
y1) - pr opoxy) - phenyl } - 3. 4- di aza- bi cy

W@ bms413830OThept -4-en-2-one It N |, 136-139 HRAT/BRB0o{dM6699
+ H) 244 0 544-(1-Cycl obutyl - pi poridl n-4-yl ox
y) - phenyl]-3,4-di hept-4-en-2-one NN N-3 0-11l Co

aza-bicyclot4.1.01 79-81 340 (M+ H) 245 0
5-(4-[(3)-2-Met hyl34(R) - 2-met hyl pyrrol | di n-t-yl ypropox
y] - phenyl}-3 , 4-dl aza- bl cycl o(4. 1. 01lhept - 4-en-2- one

Examiple B8] 0-10 o' ''''m 112- 115
Step 1
O
H\I}‘ |
Na
0/
8-Methoxy-5,6-dihydro-3H-benzolf]ci
nnolin-2-one

In a 50 mL round bottom flask, 6-methoxy-3,4-dihydro-1H-naphthalen-2-one (1.0 g,

5.68 mmol), and glyoxylic acid monohydrate (523 mg, 5.68 mmol), in acetic acid (10 mL)
was heated to reflux 3h. The reaction was cooled and diluted with water (20mL). The
mixture was basified to pH 8 with NH,OH and then hydrazine monohydrate (0.55mL, 11.4

10 mmol) was added. The reaction was heated to reflux 2h. The reaction was cooled and re-
basified with NaHCO3, then extracted with methylene chloride three times. The organics
were dried over MgSOy, and the solvents were removed under vacuum to produce 1.1 g
(85%). mp dec. 270 °C. MS m/z =229 (M + H).

Step 2
15
O
H‘N
v
Na
OH
8-Hydroxy-5,6-dihydro-3H-benzolf]ci
nnolin-2-one

In a 100 mL round bottom flask, 8-methoxy-5,6-dihydro-3H-benzo[f]cinnolin-2-one
(1.05 g, 4.61 mmol) in methylene chloride (3 mL) was cooled to 0 °C. Boron
20 tribromide (23 ml of a2 1M sol. in methylene chloride) was added and the reaction warmed
to ambient temperature for 4h. Re-cooled to 0 °C and sat. NH4CI sol. (23 mL) was added.
The solvents were removed under vacuum and water was added. Solids were filtered off
and washed with cold methanol to produce 587 mg (59%). Mp > 300 °C. MS m/z 215 ™M
+H). . . ﬂ . 4
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342 (M + H WD 2008/ 013838PCT/ US2007/ 016699 Exanpl e
Structure M (C Ms mlz 246 single isoner O

w®2d08/01183913) - 2- Met hyl - pyrrol i di n- 1- PCT/US2007/016699
y1) - propoxy] - phenyl } - 3, 4- di aza- bi cy
clo[4.1.0] hept-4-en-2-one I ;1 N iii.00---2..--..

210-211 HC1 328 (M + H) 247 single isomer O
5-(413-((R) - 2- Met hyl - pyrrolidin-1-
y1) - propoxybphenyl} - 3, 4- di aza- bi cy

Step%! ot 4. 1'. p] hept-4-en-2-one 1-) NN 1 1P.40i S

o "¢l
8-(3-Chloro-propoxy)-5,6-dihydro-3H
-benzolf]cinnolin-2-one
In a 50 mL round bottom flask, 8-hydroxy-5,6-dihydro-3H-benzo[f]cinnolin-2-one
5 (575 mg, 2.69 mmol), 1-bromo-3-chloro-propane (0.27 mL, 2.69 mmol), and potassium
carbonate (371 mg, 2.69 mmol) in acetonitrile (20 mL) was heated to reflux 14 h. The
reaction was cooled and the solvent concentrated under vacuum. The slurry was partitioned
between methylene chloride and water, separated, dried over MgSQ4. Purification with
silica gel chromatography eluting with methylene chloride/methanol (95:5) produced 106
10 mg (14%) as an amorphous solid. MS m/z 291 (M + H).

Example 218, Step 4

U,I

aae

8-[3-((R)-2-Methyl-pyrrolidin=1-yl)-pro
poxy]-5,6-dihydro-3H-benzol[f]cinnol
in-2-one

15
In a 25 mL round bottom flask, 8-(3-chloro-propoxy)-5,6-dihydro-3H-

benzo[f]cinnolin-2-one (100 mg, 0.34 mmol), benzenesulfonate (R)-2-methyl-pyrrolidinium
(168 mg, 0.68 mmol), potassium carbonate (190 mg, 1.36 mrhol), and potassium iodide (1
mg, 0.006 mmol) in acetonitrile (10 mL) was heated to reflux 14 h. The reaction was |

20 cooled and the solvent concentrated under vacuum. The slurry was partitioned between
methylene chloride and water, and then washed with water 3 times. The organics were
chromatographed through silica gel with methylene chloridg/methanol (95:5) eluent to
produce 10 mg (9%). Mp 225 °C (dec.). MS m/z 340 (M + H).
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197-198 H( 328 (M+ H) 248 single isomer O
5-14-(1- Cycl obut yl - pi peri di n-4-yl ox

wQ Yoophessyy- 3, 4- di aza- bi cycl o[ 4. 1. 0] hept - 4- en- BEeDUS20¥7/016699
NNN1)IP.41 al:3 o 186-187 340 (1Vl+ H) 249 single
i somer 0 544-(1 y)-phenyl]-3.4-diaza-hicyclo[4.1.0]
hept-4-en-2-one Y N.Ni 110.0 .01:3 o
- Cycl obut yl - pi penclin-4-ylox 185-186 340 (M + H)

Example 219
Step 1

3L O K

4-(4-Acetyl-3-fluoro-phenoxy)-piper

idine-1-carboxylic acid tert-butyl

ester

In a 500. mL round bottom flask, diethyl azodicarboxylate (16.9 g, 97.3 mmol) and

triphenylphosphine (25.5 g, 97.3 mmol) in tetrahydrofuran (200 mL) were cooled to 0 °C.
1-(2-Fluoro-4-hydroxy-phenyl)-ethanone (10.0 g, 64.9 mmol) and 4-hydroxy-piperidine-1-
carboxylic acid tert-butyl ester (15.67 g, 77.9 mmol) in tetrahydrofuran (100 mL) were
added. The reaction was warmed to ambient temperature 14 h. The solvents were
concentrated under vacuum and methylene chloride (100 mL) and hexanes (500mL) were
added. The solids were filtered off. The mother liquor was concentrated under vacuum and
chromatographed through silica gel with hexanes/ethyl acetate (7:3) as eluent to produce
17.5 g (80%). Mp 72-73 °C.
Step 2

.
oL 3Dy O

4-[4-(3-Ethoxycarbonyl-propionyl)-3

-fluoro-phenoxyl-piperidine-1-carbo

xylic acid tert-buty! ester

In a 250 mL round bottom flask, 4-(4-acetyl-3-fluoro-phenoxy)-piperidine-1-

carboxylic acid tert-butyl ester (4.0 g, 12 mmol) in tetrahydrofuran (00 mL) were cooled to -
78 °C. Lithium diisopropylamide (1.4 g, 13 mmol) was added and stirred 30 min. then
warmed to 0 °C. Re-cooled to -78 °C and ethyl bromoacetate (1.4 mL, 13 mmol) in
tetrahydrofuran (25 mL) was added. The reaction warmed to ambient temperature over 14 h.
The reaction was quenched with NH4Cl1 sol. and the solvents were concentrated under
vacuum. The reaction was chromatographed through silica gel with hexanes/etﬁyl acetate
(7:3) as eluent to produce 4.10 g (82%) of oil.
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Exanpl es 250-254 were prepared as HCl salts foll ow ng
the nmet hod of exanple 243 and exanpl e 244. Exanple
woosoiagse Mo (C) MS nth 250 0O PCT/US2007/016699

514- (1- Cycrobut yl - pi peri di n- 4-yl ox
y) - pheny11- 3- et hyl- 34- di aza- bi cycl
o[4.1.0]liept-4-en-2-one N. OP10) O Li o 246-248 368
(M+ H WD 2008/ 013838PCT/ US2007/ 016699 Exanpl e
Structure MP (C) M5 nk 251 ON PPP.so/ 0-0 o

Step 344- (1- Cyol obutyl - pi peri di n-4-yl ox
y) phenyg 3-i soprppyl - 3g4- di aza- bi

cycl o[ 4. 1. 0] hept - 4q&0 of 110- 2017%+ H 252
XL

4-[3-Fluoro-4-(6-o0xo-1 ,4,5,6-tetrah
ydro-pyridazin-3-yl)-phenoxy]-piper
idine-1-carboxylic acid tert-butyl
ester
In a 250 mL round bottom flask, 4-[4-(3-ethoxycarbonyl-propionyl)-3-fluoro-
5 phenoxy]-piperidine-1-carboxylic acid tert-butyl ester (4.1 g, 9.68 mmol), and hydrazine
monohydrate (0.97 mL, 19.4 mmol), in isopropano! (100 mL) was heated to reflux 14 h.
The reaction was cooled and the solvent concentrated under vacuum. Purification with
silica gel chromatography eluting with methylene chloride/methanol (95:5) produced 945

mg (25%). Mp 146-148 °C. MS m/z 392 (M + H).

10
Step 4
H F
N—N
0 N O—CN-H
6-[2-Fluoro-4-(piperidin-4-yloxy)-p
henyl]-4,5-dihydro-2H-pyridazin-3-o
ne
15 In a 10 mL round bottom flask, 4-[3-fluoro-4-(6-oxo-1,4,5,6-tetrahydro-pyridazin-3-

yl)-phenoxy]-piperidine-1-carboxylic acid tert-butyl ester (410 mg, 1.0 mmol) in
trifluoroacetic acid (3 mL) was stirred 2h. The solvent concentrated under vacuum to

produce 420 mg (100%) of the salt as an oil. MS m/z =292 (M + H).

20 Example 219, Step 5

6-[4-(1-Cyclobutyl-piperidin-4-ylox
y)-2-fluoro-phenyl}-4,5-dihydro-2H-
pyridazin-3-one
In a 25 mL round bottom flask, 6-[2-fluoro-4-(piperidin-4-yloxy)-phenyl]-4,5-
25 dihydro-2H-pyridazin-3-one trifluoroacetic acid salt (420 mg, 1.0 mmol) was dissolved in
methanol (10 mL), N,N-dimethylformamide (4 mL), and acetic acid (0.4 mL).

Cyclobutanone (0.23 mL, 3.0 mmol), and then sodium cyanoborohydride (0.32 g, 5.0
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I ONNN1 ? O of:3 0 544-(1-Cycl obutyl -pi peridin-4yl ox
h- phenyl ) - 3- net hyl - 3, 4- di aza- bi cyc
wo ojodnissed hept - 4en- 2-one 243-245 354 (vl + H) E&BUS2007/016699
544- (1- Cyclobut yl - pi peri di n- 4-yr ox
y) - phenyl1] - 3- (4-f | uor o- phenyO- 3, 4-
di aza-bicyclo[4_1.0Thept-4-en-2-one 10 N. ....0 40,--0
a 147-149 434 (M +11) 254 0
5- (4- (1- Cycl obut yl - pi peri di n-4-yl ox

e SR 5 8P o3, ey ot
diluted:v@th methylen®-chlictBle @8 MIPCObal. td)pH 9. The organics were extracted
three times and the solvent concentrated under vacuum. Purification with silica gel
chromatography eluting with methylene chloride/methanol (95:5) followed by salt
formation with ethereal HCI produced 210 mg (54%). Mp >300 °C. MS m/z 346 (M + H).

o &\IN /D
Yoo

8-(1-Cyclobutyl-piperidin-4-yloxy)-
4 4a,5,6-tetrahydro-2H-benzolhlcinn
olin-3-one

Example 220

Following the procedure of Example 219: Mp >300 °C. MS m/z =354 (M + H).

Example 221
Step 1

H F
o=<N___h{>——<\ >—O—CN—<§7<

4-[3-Fluoro-4-(6-oxo-1,6-dihydro-py

ridazin-3-yl)-phenoxy]-piperidine-1

-carboxylic acid tert-butyl ester

In a 10 mL round bottom flask, 4-[3-fluoro-4-(6-ox0-1,4,5,6-tetrahydro-pyridazin-3-

yl)-phenoxy]-piperidine-1-carboxylic acid tert-butyl ester (525 mg, 1.34 mmol), and cesium
carbonate (874 mg, 2.68 mmol), in dimethylsulfoxide (5 mL) was heated to 135 °C 3h. The
reaction was cooled and the slurry was partitioned between methylene chloride and water
extracted three times, and then dried over MgS0O,. Purification with silica gel
chromatography eluting with methylene chloride/methanol (95:5) produced 500 mg (93%).
Mp 117-119 °C. MS m/z 390 (M + H).
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260 0 514-0 xyyphenyl] - 3-net hyl - 3, 4-di aza- bi cy
clof4.1.0Thept-4-en-2-one | N.N1 III?5Nn O
wo yshogsent vl - pi pendi n-4-yl o 264-266 HClL 368 (M riB2086016699
ON 544- (1- Cycl opentyl - pi pendi n-4-yl o
Xy) - pheny11- 3, 4-di aza- bi cycl o[ 4, 1.0 | hept-4-en-2-one H
0 00):1) 288-290 HCl 354 (NI + H WO
2008/ 013838PCT/ US2007/ 016699 Exanple 255 NN " (N ( )
OH 614- ( 2- Hydr oxy- 3- pi peridin-1-yl-pr

Exafpf¥ir fbgay 1l - 2H pyri dazi n-3-one

H, F
N-N
o ) o—<C:>N—<:>

6-[4-(1-Cyclobutyl-piperidin-4-ylox
y)-2-fluoro-phenyl]-2H-pyridazin-3-
one

5 Following the final two steps of Example 219: Mp >300 °C. MS m/z 344 (M + H).

Ao

6-[4-(1-Cyclobutyl-piperidin-4-ylox
y)-phenyl]-5-methyl-2H-pyridazin-3-
one

10 Following the procedure of Example 221: Mp >300 °C. MS m/z 340 (M + H).

Example 222

Example 223

-

O/\’/\ D
5-{413-((R)-2-Methyl-pyrrolidin-1-
yl)-propoxy}-phenyl}-2H-pyridazin-3
-one

15
Step 1.
To a round-bottom flask was added 4-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-

yD-phenol (11.0 g, 50 mmol), 1-bromo-3-chloropropane (9.88 mL, 100 mmol), potassium

carbonate (20.7 g, 150 mmol), and acetonitrile (100 mL). The reaction mixture was heated
20  toreflux for 24 h. The reaction was cooled to room temperature and was filtered. The

filtrate was concentrated to give crude 2-[4-(3-chloro-propoxy)-phenyl]-4,4,5,5-tetramethyl-

[1,3,2]dioxaborolane. This material was used for next step without purification.

Step 2.
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5St epl
4-(4,4,5,5-Tetranmet hyl-1, 3, 2-di oxabor ol an- 2-yl ) phenol
w@ 1008013338 4. 50mmmol ) and anhydrous pot assi um cardDUs1087/016699
(2.20 g, 15.90 mmol ) were taken up in racemc
epi bronmohydrin (45 ralL). Reaction m xtire was
refluxed for 12 h. Potassium carbonate was filtered
of f and 10epi bronohydri n was evaporated under vacuum
Purification of the product using |ISCO silica gel
ch ( 6 e -
m???’?g??%gﬁwm ﬂé&l&%%‘awwud@ Se4a(E clgm%)-prgggﬁ)a;?he nyl]-4,4.5,5
tetragtegp'l—_{l,@@]g@xgborplagng M-}neﬂnd-p‘ynp@du@; h@z@gesg:l},foglc acid salt (24.3
| I
& 1O Rl (72 o E B S bt (7 58 o
and gretarfitridel (199 mBECTBe l‘ﬂacaoxg ®las bbatedrixt m@ua bry2.61days agd was cooled to

ronf A A B S 1S R B o v

filteted. Fthé CATAR WB. c@ﬁgéntﬁttéif) Maifida)ion By‘i column chromatography (5% MeOH

in Ci_fé'gg{]en | gﬁg%ph:qg?/%é’loﬁtggs) gf ﬁll%)ndro r}xmll-l) {grﬂg e(érl 4l\%2'5-t¢;1;paemethyl-
[1,3.2]diogHbokd 18-y y-pHEd x¥-pedpyd L@y rblidide M0l ) was added
and reaction mxture was stirred for another 5 mn.
The product fromstep 2
(15Eﬁpp%ridin 1-y1-344-(4,4,5,5-tetranmet hyl41, 3, 21-
di - -
%%Q@ﬁﬁ&%ﬁﬁgm%ﬂh%%ﬂéd Qﬁ%ﬁﬁﬁ(gn e?llé))l R égzlg-g#ldg’én 3-one

nmnL of anhydrous T

@ 2%lee%é5 amplw &e;2-methyblets-b (465t tehmethtyn b8 2ddinari@eslan-2-y1)-
phenﬁybgﬁ)?g%gﬁfgﬁ&hygfzg\gsg Egg{nqgl at 82 C overnight. The

ofv enove e res ’due was taken up in
tetrajgis(thpheméploispbine palladiom{@s@eldg i .8 midl paadisatabahed (6.25 g,

[ v S a S _ev rate The . .
452, P2 BBt FLP R TR srdaigpupingere was
flusted writhngitreigedn fcﬁtmﬂmiri\ﬂr&i)\lvhghe’htddlo&bﬂﬁt forG82? gftedéd8led to room

2008/ 838PCT/ US20Q7/ 016699 The prqduct
tempE AL g 3o 08 ARG 01 HVIBR e YT Y SpPaPiegiagi concentrated.
Purxﬁm%nmymﬁnaaﬂro&m&gramy @@L, MO PR 2R $. dl@% @hve 331 g
é;) 115C f 2% The sol vent. was coevaporated w
(63.3%) %é“ﬁ@"mi"d he-{ 443400 et myproligin- Yﬂkmqpaﬁld]-phenyl}—ZH-
pyrideira yher anount of K2CO3 was added. After 1 h at
reflux, the solvent was evaporated and the product was
purifi ed by 1SCO 5silica gel chromatography el uting
wi The RlpAdpEEsaRPIgs Wergprepeied asingithe peskdute oexagnple 223.

(829 ; l\/plSSC MB ink 330 (M+ H. WO

i&,JUtil 38PCT/ UblUUél 016699 Exanpte—2356
xample tructure Mp (°C) MS m/z

H\
N
%
223 N 160-163 | 314 M +H)

5-{4-[3-((R)-2-Methyl-pyrrolidin-1-
yl)-propoxyl-phenyl}-2H-pyridazin-3

-one
NN

o
o mﬁ\@\ : .

N .
224 o/\/\,D 183-185 | 358 (M +H)
2-Methoxymethyl-5-{4-[3-((R)-2-meth

yl-pyrrolidin-1-yl)-propoxy}-phenyl
}-2H-pyridazin-3:one
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6- { 4] 2- Hydr oxy- 34(R) - 2- net hyl - pyr

rolidin-1-y1)-propoM phenyl}-2H pyridaz in-3-one
wokranpses 256 was synt hesi zed using the met hodpdDUS2007/016699

exanple 255 to give a white solid 0.07 g (54%; M 153

C Msmz 330 (Nl + H). Exanple 257

6-14-[(S) - 2- Hydr oxy- 34(R) - 2- et hyl

- pyrrolidin-1-yl)-propoxyl-phenyl). -

2H pyr| da2| n- 3- one 10 Exanpl e 257 was

nat-h

o_yllL hCDI Lcu uol g Lllc rethnoea £ ot l:)\all[.l S 25@ EXTCIE
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a white qolid 0.1® g (4699 ; M 156 C, (M5 trilz 330
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Exanpl e 258 g the|method for
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cnllrlﬂ‘lﬁn (LA40A 1 Nh

I CTr’79gy LAd =4
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2008/ 013838PCT/
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synt hesi zZed usi ng the net hbd r exangl e 255 using
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white so||d014"" @3(5 67C M raiz 330 (M

:11) L}lti I l Ly IIIC LUII}JUUIIUD UI lIIC pl ocnt | ITv~eETl | UTll
are useful, interyalia, as therapeutiq agents.
10Particul arly, :jh conmpounds are useflul for

interactijng with receptor. In gne i me
@%r esent inventio pPﬁM’B@a met hdd ﬁ%}gqtggeat ?%%(MJrH)
or preventing di seases and drsorders, {such as thpse

di scl osed herei n, SR EE AL Rks adnijnistering fo a

CIlhj ect—iln need-of such treatment-—or grevention

...... prevenpti-on——p
t her apeutf| cal | ffective amount of a {compound of the
present ijnventT 151 n an additional |enbodi nent} the
present ijventi ides a nethod fgr inhibitipg H3
actd28i ty jconprisin

mf:; a conpoynd160-16he | 328 (M +H)
present ijnvention in an sufficijent to resplt in

ef fective i nhi b @i ioRariiitar |y, tHe conpounds of

the presegnt invention can be adm nistgred to trehpt

such di seases and oCil sorders such as ndrcol epsy of

Br

.229 o’\/\@ 175-180 472 M + H)
Br

5-{3,5-Dibromo-4-[3-{(R)-2-methyi-p
yrrolidin-1-yl)-propoxy}-phenyl}-2H
-pyridazin-3-one

P

N

139-40.5
/\/\
230 o D HCl 372 (M + H)

2-Methoxymethyl-5-{2-methyl-4-[3-({
R)-2-methyl-pyrrolidin-1-yl)-propox
y]-phenyl}-2H-pyridazin-3-one

-219 -



sl eep/ wake di sorders, feeding behavior
di sorders, obesity, cognition, arousa

walk®endsss, nood attention alteration,

deficit hyperactivity disorder (ADHD),
di sease/ denenti a, schizophrenia, pain,
m grai ne, notion sickness, depression,
di sorders, epil epsy, gastrointestina

respiratory disorders (such as asthnma), inflamatio

eati ng

20menory,

nmood

at t ent i BOM/US2007/016699

Al zhei mer'
stress,

S

psychiatric

di sorders,

n
t

i)
L
5 1

diat— T nfarction—t—certarn

—andnyocay
do¥eRleds| can be adnSHustWEed to treat

embodinent

nMR 61@ps

1T
| oMS m/z

sl eep/ wakle 25di sorcders, obesity, cogn

deficit hyperadt y di sorder (ADHD),
I n ot her

enbodi mag
adni ni ste

Ar col epsy or sl

{ he conpounds can be

tion, atte
and denenf

eep/ wake

red to treat
di sotders| or t hey can u€ed” 't o{'tyeat
can used

to treat cognition, or-they
attenti on| def i &-tnet eqactivity disor
they can used o baalaAbRrcra. WO
200871 0138B8PCTUS2¢ )

3

be$Pr8HCh,

an used to
er (ADHD),

Wt i on
i a.

pREYM + H)
treat
or

SBPCTUS2Q07/ 016699
enzytnati by the conpounds o
i nvention i ned using, for
foll ow ng orth bel ow. T
i nt232ded, | nor are the 0 rued
the scope| of the disclosure. Ra As
devel opne

nt andzalmantsPhaparadii on.
recept or [cDNA drECRranpieiemlder r om

t ooleod from v
\PAvamawav)

Fhie

bt
f the pres
exanpl e,
heyl &Fr%7 no
, aéddcm t
sayJICHCel
The rat H

t + h
T

£.
JIT OT
PNt
he

832 M +H)
i ne
3

C T T

[{
hypot hal a

mus, §gr5atun1and prefronta
sequence
#NM 053506,

correspbndi ng to bp #338-1672
hi $3ami ne| 113 recept

enc e entire 445-an
2 ke~ engi n

pl RES- neoBd manmmal i an expressiggfL

stably 1 rams%g%g%ﬁﬁégﬁaﬁéﬂO

ect or
(Eur oscreen, Bepdg- abz0\vieek by cl O

cort
of Genban
i no-acid r
eed&2-1ilat o
, which wa
cell line
nal sel ect

N a

K file

At

8Pe(M +H)

)

on by

A3
Mmiting difution. _Cel 'S were harvestd
pel | ets re frozen (-800 C). Cell pe
resuspended i n°5
and a cocktail of" se inhibitors
Pra3g¢ase [[nhibitior T 38
wer e di srjupted using a po
t he suspensi on sjag.cRAkIdot-daedxat 1000
m nut es 4C. vgﬁvegggghqn@ﬁ-wmhs car dg

ITrijs-HCL, pH 7.5 With 5 nl VI

%{;E%QQE|P ﬁ no

d and cel
lets were

i

| zer
x g 15for
d and the

( Corpl
host
oo deh

FDTA
e84 (161 + H)

and
10

supenmat ant centtiFuged At 40,000 x g f

or 30 nm a

| 4C.

Exampladis)

Thi s nmenbrane pell et was washed in nmenbrane buffer

contai ning 50 mM Tris-HC ,
2 and protease inhibitors,
above and the final pellet
buffer plus 250 nM suc e and frozen
20Radi ol i gand Brygh g~
50 MM Tris HCL (pH 734

menbr ane suspensi ons (]
i ncubated in a 96 well
[ 311] - N- al pha- net hyl hi st am ne (&appr oxi
final concentration),

at -80C.

Sth

pH 7.5 with 0.6 nmM EDTA, 5
recentrifuged as
resuspended i n nmenbrane

anes were resuspended in
MgCl2, 0.1% BSA. The
protei n per awell) were

t~plat
ﬁégély 1 nM
test conpounds at Vari ous

concentrations ( 0.01 riM-30 rtM and scintillation
proxi mty beads (“@Pdetkoxy-ZEnetboxynietryss-¢MSEPCR

Scintillating Be
for 4 hours at r

SRR

Wiokdn-198petrane of 80 i.t1
BYIPE-3i8t ect ed from | ght.

Non-speci fic binding was determ ned in the presence of

10 }. LM cl obenpropit.
and therefore in proximty
was measured using a Mcro
GIP75
HEPES pH 7.4 30 cont ai ni ng:

Béla

Radi ol i gand bound to receptor,
the scintillation beads,
scintillation counter.
Bi ndi nk.. Menbranes were resuspended in 20 mV

1 nM EDTA, 0.17 ng/

dithiothreitol, 100 nmM NaCl, 30 rig/mlsaponin and 5 nV

R A A I o e o o o S

R g,




10

15

20

25

30

decrease in bound [35S]-GIP7S is indicative of H3

receptor inverse agonist activity in this assay.
wmioagossst activity of test conpounds was detBrmUsEO7/016699

in a simlar experinment under the follow ng

condi ti ons. Menbranes were resuspended in 20 i nM HEPES

pH 7.4 containing: 1 mM EDTA, 0.17 ng/m

dithiothreitol, 200 ni.MNaC , 30 jig/nl saponin and

1020 mM MgCl2. The nenbranes were incubated at 10

p /wel | menbrane protein in a mcrotiter plate with

FRdsi ng concentrations of test conpounds, 20 pM

GDPo a $GHd §d1L@dn 814 ercumlmdpynb@aﬂ% @{HJ(S[ @BS| 303 Rol) and.N,N-
(0.1 nMfinal concentrati O@I))pﬁ pl us

diisopeoayjsHareming (FO3 ki > om Wewftr@rshlﬁrls? £30 Ly gvas added
i .&?&} P51 9668 hABH ABWUS teApHBEESOSRer-bath
Slow}!yh8 - a %gﬁr?g%tﬂyg/’p&?gfgmgﬁé $t1nul at gd [ 359] - 2 P7S tpdter-bath).
The gactitinngas Birfeddbr a2 h\aedarasmem@wr@e@tmtml Bwiteationdyy column
activit A { St
Chrom ﬁofgr yzsg?yMg&Qﬁr%:%ﬁ%Cb hurm %wzgfe‘g{%o@eﬂ%{e%ggﬁk
methoxwwétﬁQIZZHajymlazm-ih-anvest ed and cell pellets were
frozen (-80 C). Cell pellets were resuspended in 5 mv
'% 1, pH 7.5 with 5 niVI EDTA and a cocktail of
pr B&se 20i nhibitors (Conpl ete Protease Inhibitior
Tapb atstrreReslafioWofg/5odithios)-2-hehbsyrniethel- 2 grywidheid-3one (1.00 g,

using. a_ polytro ho eni zer _and th ensi .
4.78 R0l b At Gt oS rQor] tpperg Y AL LT AER moxide (271
mg, 56 lnﬁhongamék $9 & BRGealfbnl e fMdpe hdditiandl 278 th bfktgﬁdm

at for. 30 mMm at_ 4C. Thi s nenbrane pelle
methgprisleiad e CPRRNSAIP SHE 5t b-oT h%bfﬁf%%Wﬁ@ ligrespnd the filtate was

b eth 1-2H-
e e S S oAt
pyridazimaB-opel | et resuspended i n nenbrane buffer plus 250
rrM sucrose and frozen at -80C. Radi ol i zand
EP %g Menbranes were resuspended in 50 mM Tris HCL
5 mM MgCl2, 0.1% BSA. The nenbrane
s u§p arreumhbot@dxﬁ flasly was atldechS-pklorovdHhythwey-2-meibokwnediyl-2H-

pyriqeie 3 Por S ST DO et S ey e remsg i

[1,3 Iz]m@tab@mﬁemyn)aphmky]-pﬁ@tyl}cpmﬂwids(1a67 g, 85) uanol),

e R OPRUT ] TP b B B &honste 2.3

g, 225& iid1),| 12d-aiisetBe R HMane 1 8 nil)ald WAL(TE rol). 8Dhepleattion rhixture was
hours at room tenperature, prot eg{i}ed fro

flusheg g1 393in and yAsxben e b SIeaYx dazsbh, dfispeepled to

roonp{%epﬁuwa&quﬁcﬁfomm)&ﬁc@eh%ﬂ{ E€RB0L] 106 mlo SD IMJ) The combined
cl obenpropit. Radioligand bound to rece

t 0
organisdayermerd Washed Wit weter 654 mb)Srings d{l‘FC&Bﬂ @ﬁoeb a’i‘eé concentrated.
Purit%g | n'ﬂ[rﬁﬁc %@aﬁﬁf{’s@ﬁ%&&)ﬁ% @HZUIQ% gﬁ/eeﬂunﬁgf43 6%) of

anes were resuspended in
exaniHePe3s anhm%mtmwethylrﬁv{fﬁ )@-mmthvgmmohdm— -yD)-
/ nd 5 mM
propfiy Ry By di A I an oF M8 1% SRRV G
I ncreasi ng concentrations of test conmpounds were
xainpde28g ed in a 96 wel |l nmicrotiter plate with 10
jig/well menbrane protein, 5 plA GDP, scintillation
proxi mty beads (Perkin El nmer, FlashBl.ueGPCR
Scintillating Beads) and [35S]-GIPyS (0.1 nM fi nal
concentration). Follow ng incubation for 45 m nutes
10in the dark at roomtenperature, the mcrotiter
pl ate was centrifuged at 1000 x g for 5 m nutes and
radi oactivity bound to the nmenbranes was counted using
a McroBeta scintillation counter. Non-specific
bi ndi ng was neasured in th‘ez%}r'esence of 10 p. M GIP. A
decrease in bound [35S]-GIP7S is indicative of H3
receptor inverse agonist activity in this assay.
Ant agonl st act|V|ty of test conpounds was determ ned

Ar--. 1  r 1




10

15 .

20

O her assays that may be used in connection with the
present invention are set forth bel ow. Exanples of the
w@EL@ses3s nvention can be tested in the foll owayus107/016699
vivo nodel s: 25Eval uation of Wake Pronoting Activity
in Rats The net hodol ogy utilized for eval uating
wake pronoting activity of test conpounds is based on
t hat descri bed by Edgar and Sei del, Journal
opThar macol ogy and Experinental Therapeutics,
283: 757-769, 1997, and incorporated hereinin its
entirety by refergl?ce. Conpounds of the invention
ei ther have denon mat ed or are expected to
denonstrate utilityn30f@r wake pronoting activity.
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F.S., - 235 - b )] 74 P16699 June,
K R 1082 Physi ot SaBha E e R P02, S F
1973 Brai n Res. 63]-#déhyt}-2HepyadazinG-oneli n, J-S.,
Vanni - Mercier G, Jouvet M, Mir J.L., Ganellin CR,
Ststep 1., Elz S., Schunack W, Schwartz, J-C. 1998 J

Pharntaol . Exp.. Th /. 658-66. . Cl apha . d.

i Thairiag Seliion pEd S dhiorenanrtony A bbb Hepsrlrinone (500 me,
2.39 @f]ﬁlsl)ﬁn Mb!tlgﬁhoi 8 dmhgy ktex@pbmehbgga'imewgtaaa?camca@mhamxide (258

t hi oper am de an i_proxifan. ounds of the . .
me, §1§ PO Adter AR S WahFacHeR Bas B?H%PEaEEp deoythig regdue was
addellvRid ROMEL), BrbCetiaBled fvitH CRECDY2 REITBMLP The combind@edanic layer

obj ect discrimnation: Novel ob di scrimnation

was g NagS ) ansk eancgpirated toseive ¢80 Jrrteagﬁ't%&) 4-ellotpnp mdhgxy-2-

HR Y- 2kRhviskd-31gEem vi sual recognition nenory that
me vvaﬁl st dg}écéh%bed by Ennaceur and Del acour

(Ermaceur, A. and Del acour, J. (1988) Behav 10Brain

ReftepL. 47-59). Soci al recognition: Soci al
(oRPATPkheoofnd 2 i ARSEY chiihe SR EEHBAE! Aoty 2
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g 1 l%%nw,k:,g-ﬁﬁm%g&gwt n%' (Tg m t, gn w%{g? I(iES rl;lllfgﬁ%gerea}éltiorq Mﬁxture
was flushed with nitrogen for 20 min and was then heated to reflux for 24 h. After cooled
to room temperature, the reaction was extracted with CH,Cl, (2 x 50 mL). The combined
organic layers was washed brine, dried (Na;SO4), and concentrated. Purification by column
chromatography (8% MeOH in CH>Cl) to give 250 mg (26%) example 236 (5-methoxy-2-
methoxymethyl-4-{4-[3-((R)-2-methyl-pyrrolidin-1-yl)-propoxy]-phenyl}-2H-pyridazin-3-
one). Mp 44-45 °C. MS m/z 388 (M + H).
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Example 237

i

5-Methoxy-4-{4-[3-((R)-2-methyl-pyr

rolidin-1-yl)-propoxyl]-phenyl}-2H-p

yridazin-3-one

5 To a round-bottom flask was added example 231 (5-Methoxy-2-methoxymethyl-4-

{4-[3-((R)-2-methyl-pyrrolidin-1-yl)-propoxy]-phenyl} -2H-pyridazin-3-one) (1.07 g, 2.76
mmol), methanol (10 mL), and concentrated HCI solution (10 mL). The reaction was
heated to reflux for 3 days. After cooled to room temperature, the reaction was neutralized
with 10 N NaOH then 5% NaOH solution to pH 7. The reaction was concentrated and the
10 residue was washed with CH,Cl, (100 mL). The CH,Cl, layer was concentrated.

~ Purification by column chromatography (15% MeOH in CH,Cl,) to give 350 mg (37%) of
5-methoxy-4-{4-[3-((R)-2-methyl-pyrrolidin-1-yl)-propoxy]-phenyl}-2H-pyridazin-3-one.
The product was converted to its hydrochloride salt. Mp 135-140. MS m/z 344 (M + H).

15 Example 238

O/\/\N/\l
O

6-[4-(3-Morpholin-4-yl-propoxy)-
phenyl]-2H-pyridazin-3-one
Step 1.

20 To a round-bottom flask was added 1-[4-(3-chloro-propoxy)-phenyl]-ethanone (10.0
g, 47.0 mmol), morpholine (6.15 mL, 70.5 mmol), sodium iodide (7.05 g, 47.0 mmol),
potassium carbonate (19.5 g, 141 mmol), and acetonitrile (100 mL). The reaction mixture
was heated to reflux for 23 h. The reaction was cooled to room temperature and was diluted

with methylene chloride (100 mL). The reaction was filtered and the filtrate was

-223 -



10

15

All AA12 AA1IBAA14 AA1ISBC16 AA17 A 18 A

19 A -
WO 2008/013838 PCT/US2007/016699

concentrated. Purification by column chroniatography (2% MeOH in CH,CL) to give 10.5
g (85%) of 6-[4-(3-morpholin-4-yl-propoxy)-phenyl]-2H-pyridazin-3-one.

Step 2.

To a round-bottom flask was added 6-[4-(3-morpholin-4-yl-propoxy)-phenyl]-2H-
pyridazin-3-one (5.00 g, 19.0 mmol), oxo-acetic acid, hydrate (3.51 g, 38.1 mmol), and
acetic acid (15 mL). The reaction was heated to 111 °C for 2.5 h. Afier cooled to 0 °C, the
reaction was added water (25 mL) and NH;OH solution until pH~6. To this solution was
added hydrazine hydrate (2.76 mL, 57.0 mmol) and was heated to reflux for 20 h (during
which additional 3 eq of hydrazine hydrate was added). The reaction was cooled to room
temperature and concentrated. Purification by column chromatography (20% MeOH in
CHClp) gave 2.53 g (42%) of example 238 6- [4-(3-morpholin-4-yl-propoxy)-phenyl]-2H-

pyridazin-3-one.

The following examples were prepared.

Example Structure : Mp (°C) MS m/z

K
O ey
S |
238 0NN 156-159 316 M +H)
o]

6-(4-(3-Morpholin-4-yi-propoxy)-phe
nyl)-2H-pyridazin-3-one

O N<

239 o/\/\,é 156-158 | 314 (M +H)

6-{4-[3-((S)-2-Methyl-pyrrolidin-1-
yh)-propoxyj-phenyl}-2H-pyridazin-3
-one

K
N

s

240 154-157 300 (M +H)

0/\/\"0

6-[4-(3-Pyrrolidin-1-yl-propoxy)-
phenyl]-2H-pyridazin-3-one

-224 .



10

15

20

20 A 21 A Exanpl e Human 113 Xi nM Rat 113 Ki nM 22
AA23 AB24 AA25BD26 AD
WO 2008/013838 PCT/US2007/016699

Example Structure Mp (°C) MS m/z

o N
|
241 T/\CLO,\/\N I, <50 |314M+H)

6-{4-[3-(Cyclobutyl-methyl-amino)-propoxy}
-phenyl}-2H-pyridazin-3-one

H ’
)
0 NTI

Z-T

4

N
242 o~y 9 95-98 | 328 (M +H)

6-{4-[3-(Cyclopentyl-methyl-amino)-
propoxy]-phenyl}-2H-pyridazin-3-one

Example 243
i
@] N‘N
I
e
5-{4-[3-((R)-2-Methyl-pyrrolidin-1-
yl)-propoxyl-phenyl}-3,4-diaza-bicy
clo[4.1.0]hept-4-en-2-one
Step 1.

To a round-bottom flask was added phenol (5.0 g, 53.1 mmol), 1-bromo-3-
chloropropane (5.52 mL, 55.8 mmol), potassium carbonate (22.0 g, 159 mmol), and
acetonitrile (100 mL). The reaction mixture was heated to reflux for 15 h. To this reaction
was then added (R)-2-methyl-pyrrolidine hydrochloride (12.9 g, 106 mmol) and sodium
iodide (7.96 g, 53.1 mmol) at room temperature. The reaction was continued to reflux for
24 h. After cooled to room temperature, the reaction was filtered through a pad of Celite
eluted with CH,Cl; (100 mL). The filtrate was concentrated. Purification by column
chromatography (5% MeOH in CH;Cl,) to give 9.02 g (77%) of (R)-2-methyl-1-(3-
phenoxy-propyl)-pyrrolidine.

Step 2.

To a stirred solution of (R)-2-methyl-1-(3-phenoxy-propyl)-pyrrolidine (1.10 g, 5.02
mmol) and 3-oxa-bicyclo[3.1.0]hexane-2,4-dione (562 mg, 5.02 mmol) in 1,2-
dichloroethane (25 mL) at 0 °C was added aluminum trichloride (2.01 g, 15.0 mmol) in

-225-
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small portions. The reaction was heated at 80 °C for 18 h. After cooled to room
temperature, the reaction was added crushed ice followed by concentrated HCI solution to
break down the complex. The water layer was separated from the organic layer. To this
water solution was added hydrazine hydrate (1 mL, 20.6 mmol) and was heated to reflux for
4 h. The reaction was cooled to room temperature and concentrated. Purification by
column chromatography (10% MeOH in CH,Cl,) gave 1.38 g (76%) of example 243 (5-{4-
[3-((R)-2-methyl-pyrrolidin-1-yl)-propoxy]-phenyl}-3,4-diaza-bicyclo[4.1.0]hept-4-en-2-

one).

The following examples were synthesized. The racemic isomers of example 243
were separated into two enantiomers example 246 and example 247 and example 244 were
separated into two enantiomers example 248 and example 249 by chiral chromatography

using chiralPak and 0.1% diethylamine in methanol.

Example Structure Mp (°C) MS m/z
R
O N.
Ll@
136-139
AN
243 . o S el 328 (M + H)

5-{4-[3-((R)-2-Methyl-pyrrolidin-1-
yl)-propoxyl)-phenyl}-3,4-diaza-bicy
clo[4.1.0}hept-4-en-2-one

K
(@) N«
I 13
N
244 . JQ 79-81 | 340 (M +H)

§-[4-(1-Cyclobutyl-piperidin-4-ylox
y)-phenyl]-3,4-diaza-bicyclof4.1.0]
hept-4-en-2-one

H

¢} N\IN

245 o/\/\D 112-115 | 342 (M +H)

5-{4-[(S)-2-Methyl-3-((R)-2-methyl-
pyrrolidin-1-yl)-propoxy]-phenyl}-3
4-diaza-bicyclo[4.1.0}hept-4-en-2-
one
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Example Structure Mp (°C) MS m/z
0
Os No
%
246 B
single 0N 2102111 39g M +H)
. HCl
isomer
5-{4-{3-({R)-2-Methyl-pyrrolidin-1-
yl)-propoxy]-phenyl}-3,4-diaza-bicy
clof4.1.0}hept-4-en-2-one
K
O N]N
247 H
single ©\o/\/\n ‘ 197-198 | 358 (M +H)
. HCl
isomer
5-{4-{3-((R)-2-Methyl-pyrrolidin-1-
yl)-propoxyl-phenyl}-3,4-diaza-bicy
clo[4.1.0}hept-4-en-2-one
H
O-Noy '
248 ! N/D
single . Ji:l 186-187 | 340 (M + H)
isomer
5-[4-(1-Cyclobutyl-piperidin-4-ylox
y)-phenyl}-3,4-diaza-bicyclo[4.1.0}
hept-4-en-2-one
H
o] N‘N
249 ' N/D
single . @ 185-186 | 340 (M + H)
isomer
5-[4-(1-Cyclobutyl-piperidin-4-ylox
y)-phenyl)-3,4-diaza-bicyclo[4.1.0}
hept-4-en-2-one

Examples 250-254 were prepared as HCI salts following the method of example 243

and example 244.
Example Structure Mp (°O) MS m/z
Og N.
I L7
250 /O‘ 246-248
. o)

§-[4-(1-Cyclobutyl-piperidin-4-ylox
y)-phenyl]-3-ethyl-3 4-diaza-bicycl
o[4.1.0]hept-4-en-2-one

368 (M + H)
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Example

Structure

Mp (°C)

MS m/z

251

~
N N/D
Mao

5-[4-(1-Cyclobutyl-piperidin-4-ylox
y)-phenyi}-3-isoprapyl-3,4-diaza-bi
cyclo[4.1.0]hept-4-en-2-one

110-112

382 (M + H)

252

|
S
Ma o

5-[4-(1-Cyclobutyl-piperidin-4-ylox
y)-phenyl}-3-methyl-3,4-diaza-bicyc
lof4.1.0]hept-4-en-2-one

243-245

354 (M + H)

253

F

2
Mo o

5-[4-(1-Cyclobutyl-piperidin-4-ylox
y)-phenyl}-3-(4-fluoro-phenyl)-3,4-

diaza-bicyclo[4.1.0}hept-4-en-2-one *

147-149

434 (M + H)

254

FF
HLF
o N\|N

5-[4-(1-Cyclobutyl-piperidin-4-ylox
y)-phenyl}-3-(2,2,2-trifluoro-ethyl
)-3,4-diaza-bicyclo[4.1.0}hept-4-en
-2-0ne

a

110-121

422 (M + H)

260

ok - o

5-{4-(1-Cyclopentyl-piperidin-4-ylo
xy)-phenyl]-3-methyl-3,4-diaza-bicy
clof4.1.0]hept-4-en-2-one

264-266
HCl

368 (M + H)

261

ooty P

5-[4-(1-Cyclopentyl-piperidin-4-ylo
xy)-phenyl]-3,4-diaza-bicyclo[4.1.0
Jhept-4-en-2-one

288-290
HCl1

354 (M +H)
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Example 255
; N
N—N /——(
6-[4-(2-Hydroxy-3-piperidin-1-yl-pr
opoxy)-phenyl}-2H-pyridazin-3-one
Stepl

4-(4,4,5,5-Tetramethy]-1,3,2-dioxaborolan—2—yl)phenol (1.00 g, 4.50mmol) and
anhydrous potassium carbonate (2.20 g, 15.90 mmol) were taken up in racemic
epibromohydrin (45 mL).

Reaction mixtire was refluxed for 12 h. Potassium carbonate was filtered off and
epibromohydrin was evaporated under vacuum. Purification of the product using ISCO

silica gel chromatography (hexanes/ethyl acetate 9:1) gave a white solid 1.25 g.

Step2

The product from step 1 (0.50 g, 1.80 mmol) and piperidine (0.23 g, 2.70 mmol)
were dissolved in EtOH and refluxed for 5 h. The solvent was evaporated and the product
was purified by ISCO silica gel chromatography eluting with EtOAc/MeOH 9:1 to give
product as a white solid 0.49 g (75%).

Step 3

THF anhydrous 15 mL was added to Pd(OAc), (0.08g,, 6.35 mmol) and
triphenylphosphine (0.38 g, 1.40 mmol) under N,. The reaction was stirred for 5 min and
3,6-dichloropyridazine (1.00 g, 6.70 mmol) was added and reaction mixture was stirred for
another 5 min. The product from step 2 ( 1-piperidin—l~yl-3—[4—(4,4,5,5-tetramethyl-[I,3,2]-
dioxaborolan-2-yl)phenoxy]-propan-2-ol) (0.49 g, 1.35 mmol) in 9 mL of anhydrous THF
and 5 mL of EtOH was added dropwise, followed by 15 mL of saturated NaHCO;.

The reaction mixture was heated at 82 °C overnight. The solvent was removed and
the residue was taken up in methylene chloride and washed with H,O and saturated NaCl,
dried over Na;SO, and was evaporated. The product was purified by ISCO silica gel
chromatography eluting with EtOAc¢/MeOH 9:1 to obtain 0.22 g (46%).

Step 4
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The product from step 3 (0.18 g, 0.50 mmol) in 7 mL of glacial acetic acid and
NaOAc (0.02 g, 0.25 mmol) was heated to 115° C for 2 h. The solvent was coevaporated
with toluene and the residue was taken up in MeOH and catalytic amount of K;CO3 was
added. After 1 h at reflux, the solvent was evaporated and the product was purified by ISCO -

silica gel chromatography eluting with EtOAc/MeOH 9:1 to give a white solid 0.09 g
(82%); Mp 185 °C; MS m/z 330 (M + H).
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Example 256

wn

H N
N-N ~
Oﬂo OH

6-{4-[2-Hydroxy-3-((R)-2-methyl-pyr

rolidin-1-yl)-propoxy]-phenyl}-2H-pyridaz
in-3-one

Example 256 was synthesized using the method for example 255 to give a white
solid 0.07 g (54%); Mp 153 °C; MS m/z 330 (M + H). °

Example 257

w )
N—N /——/_

6-{4-[(S)-2-Hydroxy-3-((R)-2-methyl
~pyrrolidin-1-yl)-propoxy]-phenyl}-
2H-pyridazin-3-one

Example 257 was synthesized using the method for example 256 except using (S)-
(+)-epichlorohydrin to give example 257 as a white solid 0.16 g (46%); Mp 156 °C; MS m/z
330 M +H). '

Example 258

'-e 8
N-N ~

6-{4-[(R)-2-Hydroxy-3-((R)-2-methyl
-pyrrolidin-1-yl)-propoxy}-phenyi}-
2H-pyridazin-3-one

Example 258 was synthesized using the method for example 256 except using (R)-(-
)-epichlorohydrin to give example 258 as a white solid 0.16 g, (44%); Mp 147 °C; MS m/z
330 (M +H).
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oﬂ-@-o OH

6-{4-((R)-2-Hydroxy-3-piperidin-1-yl-prop
oxy)-phenyl]-2H-pyridazin-3-one

Example 259 was synthesized using the method for example 255 using (R)~(-)-
epichlorohydrin to give example 259 as a white solid 0.14 g, (48%); Mp 167 °C; MS m/z
330 M + H).

Utility _

The compounds of the present invention are useful, inter alia, as therapeutic agents.
Particularly, the compounds are useful for interacting with the Hj receptor. In one
embodiment, the present invention provides a method for treating or preventing diseases '
and disorders, such as those disclosed herein, which comprises administering to a subject in
need of such treatment or prevention a therapeutically effective amount of a compound of
the present invention.

In an additional embodiment, the present invention provides a method for inhibiting
Hj activity comprising providing a compound of the present invention in an amount
sufficient to result in effective inhibition. Particularly, the compounds of the present
invention can be administered to treat such diseases and disorders such as narcolepsy or
sleep/wake disorders, feeding behavior, eating disorders, obesity, cognition, arousal,
memory, mood disorders, mood attention alteration, attention deficit hyperactivity disorder
(ADHD), Alzheimer’s disease/dementia, schizophrenia, pain, stress, migraine, motion
sickness, depression, psychiatric disorders, epilepsy, gastrointestinal disorders, respiratory
disorders (such as asthma), inflammation, and myocardial infarction. In certain
embodiments, the compounds can be administered to treat narcolepsy or sleep/wake
disorders, obesity, cognition, attention deficit hyperactivity disorder (ADHD), and
dementia. In other embodiments, the compounds can be administered to treat narcolepsy or
sleep/wake disorders, or they can used to treat obesity, or they can used to treat cognition, or
they can used to treat attention deficit hyperactivity disorder (ADHD), or they can used to

treat dementia.
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The inhibition of enzymatic activity by the compounds of the present invention can
be determined using, for example, the following assays as set forth below. They are not
intended, nor are they to be construed, as limiting the scope of the disclosure. '
Rat H3 Assays:

Cell line development and membrane preparation. The rat Hj receptor cDNA was

PCR amplified from reverse-transcribed RNA pooled from rat thalamus, hypothalamus,
striatum and prefrontal cortex with a sequence corresponding to bp #338-1672 of Genbank
file #NM_053506, encoding the entire 445-amino-acid rat histamine Hj receptor. This was
engineered into the pIRES-neo3 mammalian expression vector, which was stably
transfected into the CHO-A3 cell line (Euroscreen, Belgium), followed by clonal selection
by limiting dilution. Cells were harvested and cell pellets were frozen (-80° C). Cell
pellets were resuspended in 5 mM Tris-HC], pH 7.5 with 5 nM EDTA and a cocktail of
protease inhibitors (Complete Protease Inhibitior Tablets, Roche Diagnostics). Cells were
disrupted using a polytron cell homogenizer and the suspension was centrifuged at 1000x g
for 10 minutes at 4°C. The pellet was discarded and the supernatant centrifuged at 40,000 x
g for 30 min at 4°C. This membrane pellet was washed in membrane buffer containing 50
mM Tris-HCI, pH 7.5 with 0.6 mM EDTA, 5 mM MgCl; and protease inhibitors,
recentrifuged as above and the final pellet resuspended in membrane buffer plus 250 mM

sucrose and frozen at -80°C.

Radioligand Binding. Membranes were resuspended in 50 mM Tris HC1 (pH 7.4), 5
mM MgCl,, 0.1% BSA. The membrane suspensions (10 pg l')rotein per well) were
incubated in a 96 well microtiter plate with [? H]-N-alpha-methylhistamine (approximately 1
nM final concentration), test compounds at various concentrations ( 0.01 nM — 30 pM) and
scintillation proximity beads (Perkin Elmer, FlashBlueGPCR Scintillating Beads) in a final
volume of 80 pl for 4 hours at room temperature, protected from light. Non-specific
binding was determined in the presence of 10 uM clobenpropit. Radioligand bound to
receptor, and therefore in proximity to the scintillation beads, was measured using a
MicroBeta scintillation counter.

GTPS Binding. Membranes were resuspended in 20 mM HEPES pH 7.4
containing: 1 mM EDTA, 0.17 mg/ml dithiothreitol, 100 mM NacCl, 30 pg/ml saponin and 5
mM MgCl,. For measurement of inverse agonist activity, increasing concentrations of test

compounds were incubated in a 96 well microtiter plate with 10 pg/well membrane protein,
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5 uM GDP, scintillation proximity beads (Perkin Elmer, FlashBhieGPCR Scintillating
Beads) and [*°S]-GTPyS (0.1 nM final concentration). Following incubation for 45 minutes
in the dark at room temperature, the microtiter plate was centrifuged at 1000 x g for 5
minutes and radioactivity bound to the membranes was counted using a MicroBeta
scintillation counter. Non-specific binding was measured in the presence of 10 uM GTP. A
decrease in bound [* S]-GTPyS is indicative of Hj receptor inverse agonist activity in this
assay. Antagonist activity of test compounds was determined in a similar experiment under
the following conditions. Membranes were resuspended in 20 mM HEPES pH 7.4
containing: 1 mM EDTA, 0.17 mg/ml dithiothreitol, 200 mM NaCl, 30 pg/ml saponin and
20 mM MgCl,. The membranes were incubated at 10 pg/well membrane protein in a
microtiter plate with increasing concentrations of test compounds, 20 uM GDP, scintillation
proximity beads and [*>S]-GTPyS (0.1 nM final concentration) plus 30 nM R-alpha-
methylhistamine. The microtiter plates were incubated and processed as described above.
A decrease in R-alpha-methylhistamine stimulated [*>S]-GTPYS binding is indicative of H;
receptor antagonist activity in this assay.

Human Hj; Assays:

Methods: CHO cells stably expressing the human Hj receptor (GenBank :
NM_007232) were harvested and cell pellets were frozen (-80° C). Cell pellets were
resuspended in S mM Tris-HCI, pH 7.5 with 5 nM EDTA and a cocktail of protease
inhibitors (Complete Protease Inhibitior Tablets, Roche Diagnostics). Cells were disrupted
using a polytron cell homogenizer and the suspension was centrifuged at 1000 x g for 10
minutes at 4°C. The pellet was discarded and the supernatant centrifuged at 40,000 x g for
30 min at 4°C. This membrane pellet was washed in membrane buffer containing 50 mM
Tris-HCI, pH 7.5 with 0.6 mM EDTA, 5 mM MgCl; and protease inhibitors, recentrifuged
as above and the final pellet resuspended in membrane buffer plus 250 mM sucrose and

frozen at -80°C.

Radioligand Binding. Membranes were resuspended in 50 mM Tris HC1 (pH 7.4), 5
mM MgCl,, 0.1% BSA. The membrane suspensions (10 pg protein per well) were
incubated in a 96 well microtiter plate with [*H] -N-alpha-methylhistamine (approximately 1
nM final concentration), test compounds at various concentrations ( 0.01 nM — 30 uM) and
scintillation proximity beads (Perkin Elmer, FlashBlueGPCR Scintillating Beads) in a final

volume of 80 pl for 4 hours at room temperature, protected from light. Non-specific
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binding was determined in the presence of 10 uM clobenpropit. Radioligand bound to
receptor, and therefore in proximity to the scintillation beéads, was measured using a
MicroBeta scintillation counter.

GTPyS Binding. Membranes were resuspended in 20 mM HEPES pH 7.4
containing: 1 mM EDTA, 0.17 mg/m] dithiothreitol, 100 mM NaCl, 30 pg/ml saponin and 5

mM MgCl,. For measurement of inverse agonist activity, increasing concentrations of test
compounds were incubated in a 96 well microtiter plate with 10 pg/well membrane protein,
5 pM GDP, scintillation proximity beads (Perkin Elmer, FlashBlueGPCR Scintillating
Beads) and [**S]-GTPyS (0.1 nM final concentration). Following incubation for 45 minutes
in the dark at room temperature, the microtiter plate was centrifuged at 1000 x g for 5
minutes and radioactivity bound to the membranes was counted using a MicroBeta
scintillation counter. Non-specific binding was measured in the presence of 10 uM GTP. A
decrease in bound [>*S]-GTPyS is indicative of H; receptor inverse agonist activity in this
assay. Antagonist activity of test compounds was determined in a similar experiment under
the following conditions. Membranes were resuspended in 20 mM HEPES pH 7.4
containing: 1 mM EDTA, 0.17 mg/ml dithiothreitol, 200 mM NaCl, 30 pg/m] saponin and
20 mM MgCl,. The membranes were incubated at 10 pg/well membrane protein in a
microtiter plate with increasing concentrations of test compounds, 20 uM GDP, scintillation
proximity beads and [358]-GTPyS (0.1 nM final concentration) plus 30 nM R-alpha-~
methylhistamine. The microtiter plates were incubated and processed as described above.
A decrease in R-alpha-methylhistamine stimulated [358]-GTPyS binding is indicative of Hj
receptor antagonist activity in this assay.

Other assays that may be used in connection with the present invention are set forth
below. Examples of the present invention can be tested in the following in vivo models:
Evaluation of Wake Promoting Activity in Rats

The methodology utilized for evaluating wake promoting activity of test compounds
is based on that described by Edgar and Seidel, Jourral of Pharmacology and Experimental
Therapeutics, 283:757-769, 1997, and incorporated herein in its entirety by reference.
Compounds of the invention either have demonstrated or are expected to demonstrate utility
for wake promoting activity. .

Dipsogenia Model: Inhibition of histamine agonist-induced water drinking in the
rat. Histamine, and the H;-selective agonist (R)-a-methylhistamine (RAMH) induce water

drinking behavior in the rat when administered either peripherally or centrally (Kraly, F.S.,
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June, K.R. 1982 Physiol. Behav. 28: 841.; Leibowitz, S.F: 1973 Brain Res. 63:440; Ligneau
X., Lin, J-8., Vanni-Mercier G., Jouvet M., Muir J .L., Ganellin C.R., Stark H., Elz S.,
Schunack W., Schwartz, J-C. 1998 J Pharmcol. Exp. Ther. 287:658-66.; Clapham, J. and
Kilpatrick G.J. 1993 Eur. J. Pharmacol. 232:99-103) an effect which is blocked by H;
receptor antagonists thioperamide and ciproxifan. Compounds of the invention either have
demonstrated or are expected to block RAMH induce water drinking behavior.

Novel object discrimination: Novel object discrimination (NOD; also referred to
as novel object recognition) is an assay for shori-term visual recognition memory that was
first described by Ennaceur and Delacour (Ennaceur, A. and Delacour, J. (1988) Behav
Brain Res 31: 47-59).

Social recognition: Social recognition (SR) is an assay for short-term social
(olfactory) memory that was first described by Thor and Holloway (1982). Thor, D. and
Holloway, W. (1982) J Comp Physiolog Psychcol 96: 1000-1006.

Table A lists the Human and H; binding data for Examples 1-78 and 81 of the

present invention.

TABLE A H3 Pyridazinone Binding data
Human Hj Rat H;
Example Ki nM Ki oM

1 A A

2 A B

3 A A

4 A A

5 A A

6 . A A

7 A A

8 A A

9 A A
10 A B
81 A A
11 A A
12 A A
13 A A
14 A A
15 B C
16 A A
17 A A
18 A A
19 A A
20 A A
21 A C

1

N

W
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KinM
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KinM
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Example Human Hj; Rat H3
KinM KinM
68 A B
69 B D
70 B B
71 B C
72 A A
73 C D
74 A A
75 A A
76 A A
77 A B
78 A A
79
80

Binding constants (K;) for Examples 1 to 78 and 81 in the Human H, and Rat H;

methods described herein are expressed by letter descriptor to indicate the

following ranges: A is 0.1-100 nM; B is 101-500 nM; Cis 501-1000 nM; and D is
5 >1000nM.

Table B lists the Human and Rat H; binding data for Examples 82-262 of the present
invention. The Example numbers in the Table correspond to the Actual Example numbers

in the Examples Section.

10 TABLEB H3 Pyridazinene Binding data
Example h‘:('?g‘"M';:” rat(:l\?l) Ki
81 A A
82 A A
83 A A
84 A A
85 A A
86 A A
87 A A
88 A A
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%&lﬁ%ﬁsﬁ‘bﬁé‘zT A.; Hancock, A "A, O oni ng and

Hanféuk, 22¢0!} p8k @l BCPé}%é}%ﬁ{lész@ﬁ & 11‘?% H#E}ﬁ%%gﬁ ¥eé:§ptor ligands
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B arpvmn@utbilmaﬂq laccthmpelkahﬁdez adrthahdesr eognmmin eineirfts Without
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LeuxstIhsBlandtrfad’ Y édfoild €CQ T3mBRrgae mpsrhea%euﬁc &éﬂuﬂ}ﬁfh%}nme
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.h&%“ﬁgﬁgé%f’it’f?tstr?n%ﬂn OmEgﬁ %ren wf’hqwswg@' Top8, K177
@9, CF3, Cl-Csal kyl, C( 0)R21 CO2R21, %rz e RS ang
Len EORIRER . himin. T  ebo1 Tr e Bcinor
frethtd26éléontp GHACHGE bor\ffﬂ%s.efc\ég}{ égg ?I{ Iﬁgcoz)xy ! '\'532107
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25000 R12 is H, C1-Cealkyl, cycloal kyl, aryl,

aryl al kyl , heteroaryl, heterocycloal kyl, C(=0)R27, or
wEesBg3s wherei n the al kyl, cycl oal kyl, aryl,PCT/US2007/016699

aryl al kyl, heteroaryl, or heterocycloal kyl group is

optionally substituted with 1 to 3 R2 groups; R13 and

R14 are each independently H, Cl-C6al kyl, aryl,

aryl al kyl Cl - C6al koxyl, SLO)y-dC -C6al kyl, cycl oal kyl,

het erocycl oal kyl, or heteroaryl; or R13 and R14, taken

t aget her h the carbon ons throu h whi ch they are
RepkacRiatiee Mr §r e R é?ﬁ;ptorwsi cjpns. Current

Algphivd Asthid Idd:pw{s,zoos, £32962cl oal kyl ring; and
wherei n the fused phenyl, thienyl, pyrrolyl, oxazolyl,

Ritz 344 iChrley) I BPb%,I}S@poha Byberr? YIRS Y0 PR @ﬁanurlyn in histamine H;
&%?{Hr'-ﬁ-%ﬁag Eﬂut.hNgurron%OBa 99 Q%§-‘ oBg5 is H Cl-C6

each occurrence is
Roulpﬁae@erﬂdwx y\ ﬂoch:owdv Brllot,l C.;oRettyaroRZ2 C.NRQER24 J. M.,

Wit NP exBlog %ot B CRoufl bl 90 her PSS o

ng8tipiedyatouns. kiiVeapo dieat 2904, 98;1311-9- rrenber ed

Vamﬂﬁflg{cgg ;3*'%% "Zz{iaf% &Hya%yl Iaxi%kg"gll Yv_agbngo{gegcé\;\%ggg;o%(g In the
pGSRRAA hypxthaiamieR Zland%eﬂ)rBFBﬁR t34histNRAre I—L-re&%p‘f@rlhgands an
<R pRologaa, B 1 droeht G ey Befin Preigakhs p003; T4,

2a%ﬂ41 or arylalkyl; each R22 is independently the
no acid after the hydroxyl group of
W‘“‘t'he c&fbﬁi‘iﬁox’gaﬁu F-i SelesHys dustaming Hrp zecsiter Renfaganists for
tle AGHERER 'Hi’eéﬂglnikw%ediﬁfcti&fhécsr & Uthegdi@ééxg Ydf: th n&n&%b’ hervous
or R23 and R24 qogether Wth the nitrogen ato
SM?‘BhPf’Wé’SﬂcafEh@d’t dnéef, f¥tma 3 to 7 nenbered
hevsas coV O Sﬁarﬁi g QRlskanal. e
oY IR Rl TS USRS 1 WM GCR! A7 Choming and
pharr@q_ccdmpq.l@}aprac@nyatmmf the m;qrémy lh;stwmelH‘g iekbaytor. Eur J Pharmacol
20033850Vl genis 1, 2, 3, 4, or 5 when Rl is attached
;'£§ 5trogen atom and mis O, 1, 2, 3, 4, or 5 when
Rl is attached via a carbon atom nis 1, 2, or 3; q
is 0, 1, or 2; 25100 s is 1, 2, or 3 and y is 0, 1,
or 2. 2. A conpound according to claim1, wherein at
| east one of X and Xa is CH 3. A conpound accordi ng
to claim1, wherein the optionally substituted
pi peridine or pyrrolidine ring is attached via a
nitrogen atom 4. A conpound.according to claim 3,
wherein the piperidine or pyrrolidine ring is
substituted with one or two al kyl groups.
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5. A conpound according to claim1, wherein the
piperidine ring is attached via a carbon atom 6. A
conpound according to claimb5, wherein the piperidine
ring is N-substituted with cycloal kyl. 7. A conpound
according to claiml1l, wherein R13 and R14, taken
together with the carbon atons through which they are
connected forma fused phenyl, thienyl, oxazolyl,
Clgyst di nyl, or C3-Cé6cycl oal kyl ring; and wherein the
fused phenyl, thienyl, pyrrolyl, oxazolyl, pyridinyl,
or ¢ycl oaldeyipotndgecoslimpoifornalld P:substituted with 1 to
3 R2 groups. 25200 8. A conpound according to claim
I, wherein R12 is Hxp¥L1l- C6al kyl, cycloal kyl, aryl,
aryl al kyl, or heter Oa9 A conpound accordlng to
claim1, wherein R%EIS A conpound according to
claim1l1l, wherein Rl ‘5d4\are each independently H
or Cl- Cealkyl. 11. A d&npo&hd(@b&bt#ng to claiml,
wherein R14 is heteroaryl. 12. A conpound accordi ng
to claiml1, wherein R4 is H H kyl or al koxyl. 13. A

cO und acgcording to.claiml, erein R4 is H or
or &R e (s B QB G oot Ahas oy apreprable
m i galhekeoft. 15. A conpound according to claim 1,
wherein mis 3 when Rl is attached via a nitrogen
whgiedih ~ 16. A conpound according to claim4, wherein m
rding to claim1, wherein s
anﬁ)g’are%aé:h "ﬁ‘ g%@ﬂﬂgﬁg& ding to claim1, wherein n
Ydsﬁ)o or 1. 19. A conpound according to claimb,

i S )
R mww%e i v erdine Tve dargrdly Spsitpy R oy
R*%311.24, or -1 u Coal kyl optionally substituted with
OR26, cycloalkyICa C4al kyl , or
het eJ&ycl oal kyl Co- C4al kyl .

O N
I
N
R™
R
wherein:
R? is para to the Y—(CHR4)m-R'group;
each R% is:

independently H, F, Cl, Br, I, OR*', NR®R?*, NO,, CN, CF;, C,-Csalkyl, C(=O)R*',
CO.R?!, or C(=0)NR*R**; or
when R? is ortho to R? then R® and R' taken together may form -(CHz)s-, -CHyZ- ,
~ZCHy-, -ZCH,CH,- or CH,CH,Z-; wherein Z is O, S(O),, or NR*’;
each R* is independently H, C,-Cgalkyl, or OR*', wherein the alkyl group is optionally
substituted with 1 to 3 R*® groups;
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21. A conpound according to claiml1l, wherein R23 and

R24 are each independently Cl Coal kyl. 22. A conpound
according to claim1, wherein Y-(CHR4).-Rl is: 23.

A conpound according to claim1, wherein when R4 is
OrR21, R21 is Hor Cl-Co6al kyl. 24. A conpound according
to claim1, selected fromthe group consisting of:

2 met hyl - 644-[ (R) - 2-net hy1l- 34(R) - 2-net hyl -pyrrolidin-1__
2 ig ), GhrCapliogly ]cygdh@lhyl JryR bm«arlkyiahetero&-yb ﬂnei;erocycloalkyl C(E=O)RY, or

?%ﬁl- §7ygfbf: %ﬁlgw eygcrlcaqkyq ary ary z}i})(ylph ?erXaryl or ﬁerg}{ycloalkyl
6-{ roﬁﬁds @tﬂﬂﬁl@y %%Rhwﬁtmﬁmkz(’@ﬂsﬁpgl i di n-1-y1)-prop

pxy enyl | - 2- et hyl - yri dazi n- 3-on

R ¢ Aregiagh MSW(“F&H%' h9$allﬁ9»rqr Vb Prdiaflkyi GGselkpepoxyl

o 14%%@%? Ky bt Satotckod®iior hoteroaryl, |

orRg? gyﬂi{ j uakam lgogetﬁeﬂ-va uhd aabpon a@msrtbrough which they are connected form a

644 pt( ?Q@iggy{lhé)yé%i)ﬂgggag%@béyrlé%g'l 8“8?- ycé)aﬁ()ﬁ rmg, Mnd

2 ( ﬁ.fhf:ﬂeﬂﬂﬂhe fedel Yhonyh-thitdA SghrlyI2 o b Y, | pyEding D b elycloalkyl ring is
i n-1-ye-propox >@Hpyr i dazi n- 3- one;

6- 180Hqng yéubﬁmﬁnmylﬂzlﬁﬁé%ﬁy|gram olid

1§ gﬁh %- 2H pyri dazi n- 3- one;
R6F§ﬂﬁu@§ragﬁ}gf?(§ﬂ Rperél I%n 1-yl - propoxx) pheny]zl -gH py

R*] tza¢hoguuaemse iglindependéntly, HAF] GL BEH) OR TORT W INROVRY dﬂHOH NO,,
I dl NﬂéFg 6C11ll)-C{J glgglog%§; %Bfesﬂgsf&utécli_l- Wi %rdlgﬁz(liz-Ce alkeny? 'C,-Cs alkynyl,
y! Cpi® kﬂ@@@ydlllyl,aﬂ-t@yfmdﬂlidréﬁ Bet@roeycloalkylCy-@zalkyl, phenyl, 5- or

S 3;_13 n(bq(ng%féz gf%%{igr)&hmégﬁ(lzi lﬂ;lill d&(lé)ng(_so)RZI C02R21 OC(—O)RZI

tett@tg %3 H— 3 20 N\ 21 BR% NRYC(=S)R?
2-[3- ((%lj 2- et ﬁymt(?/?{r oINI%d?ﬁs))OR , OC(=O)NR™R™, NR“C(=S)R"’,

-yl)?(@)a]&pmy] 5- (6- oxo- 1, 6-di hydr o- pyri dazi n- 3-
= BRSO, 0.2 RISty
each 167 6 inyepead@ilyi thazkidud ot anhiad 20idiafter the hydroxyl group of the carboxyl
2- (2- hydroxyet hyl )-6-{4434(R)-2-net hyl -pyrrolidin-1-yl
) - pEYBASIEBMES )} - 2Hpyri dazi n- 3- one;

eacIIBfMZ'3 bAPR* s rffﬁfepéh]deﬁi}( sfe@cte% 1F0zh W o R}éﬁlkﬂl aﬁdjér?l' odR* and R%,
-y )-propoxyl 2H pyri dazi n-3-
4- [ thgethepivigh rtlnemlttggell atom to which they are attached form a 3 to 7 membered

yri B%%ﬁOEY@’c?rﬂ%noiv% Al[ygugiﬁg gtévﬁ dacﬂy dro-cycl opent a[ d] p

R ﬁlsyjl{gampp&ys)l @hdyat)l; 2H pyri dazin- 3 -one;
Xy-4-(3-piperidin- 1

IH &Rﬁﬁé;@’} BRemRYIBY: pyri dazin-3 - one;

R isHor C,-Cealkyl;

mis 1,2, 3,4, or 5 when R! is attached via a nitrogen atom, and mis 0, 1, 2, 3, 4, or 5 when R!
is attached via a carbon atom;

nisl,2,or3;

qis 0,1, or 2;
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6- { 3 -nethoxy-4- [3 -((R-2-nethyl-pyrrolidin- 1
-y1) - propoxyl - phenyll- 2H pyri dazi n- 3- one;
6-[2-met hyl-4-(3-piperidin- 1
-yl - propoxy) - pheny1] - 21- 1- pyri dazi n-3 -one,
6-{4-[3 -((R-2-nethyl-pyrrolidin- 1
-y1) - propoxy] - phenyl
-2-pyrimdin-2-yl-2Hpyridazi n-3-one; 25500 CP409 EP
s i{ GE2PbE 2;3un8)
y1§6Q,% cycl opentyl - pi peridi n-4-yl oxy)-pyridin-3-A-2Hp
rlda2|n 3- one;
2. 646A( donmpapd agokdipg pailaith 1)-wheydinat 183K yne ¢HX hsd X; 3-GH.) -
2H pyri dazi n- 3- one;
6-[6-(1-cycl obutyl -pi peridin-4- onxy) pyridi n-3-34] - 2H
3. - py Al @hazionnd aedm‘*tﬁng to claim 1, wherein the optionally substituted piperidine or

6-[ Q- [ er|d|n 4-yl ox ridin-3-yl]-2H
pY$915<ﬁa%9v&ls§%aﬁ§ htpen atom. ¥ )~ PY vl
-cyclopentyl plper|d|n 4 yl oxy)-pyrid

2-meth id 3- ; 6- sy .
| sy Beeplng te i %/ﬁéseg%n T Prierin o5 bymoliding igai
subsaﬁh&b’x"vitﬁ 8hd &tevoch'ﬂ?ﬂ ﬁﬂ: Bs.0
-cycl obut yl - pi peri di n-4-yl oxy) - pyridi n-3-yl]-2-isoPron

d- 2H Pyri dazi n- 3-one; 6-
5. { 64 34omMpoandBédovdin®d dlfhl iwheleity the pifepia e ng)s htticRedvid a carbon
1) - 2H pyri dazi n- 3- one;
atogy 6- ( 3- pi peri di n- 1-yl - propoxy) - pyri di n-3-y1] - 2H pyri da
zi n- 3- one;
6-[6-(1- cyclobut /I - pi peridin-4-yl oxy)-pyridin-3-yl]-2-
py néi (‘r(pnga.oyg a¢qording Waim- 3 wheeein the piperidine ring is N-substituted with
cyééﬁ%ﬁl cyclopentyl pi peri di n-4-yl oxy) - phenyl] - 2H pyri d

644- (1 cyclobutyl pi peri di n-4-yl oxy) - phenyl] 2H pyri da
zin 13
Ac
7. 644"y 11@%@ (lzjc:to§/ 1n %Opcéarlfn d1I r‘1Nh rel R a)nd SR P ltabkgp (t)o%ahher wﬂ'n_the carbon
atoﬁisl—thly)nghiwhlqh tBeyoare ponnected form a fused phenyl, thienyl, oxazolyl, pyridinyl, or

Cs 6% %HS ;:,J og%ltiily\ﬁh%elgﬁbei fglisergl_p%_ex l ot’lee‘{lWe”%Hyi %kgyorl}i/ldliayr}fdinyl, or
cydodikyl ({nB)is dpttanallp Besditutdambiftdl tls R*Goridxy) - phenyl] - 2H

pyridazi n- 3-one;

6444(R) - 1-cycl obutyl - pyrrolidin-3-yl oxy) - phenyl ] - 2H py
ri dazi n-3-one; 6-

{4434(R) - 2- met hyl - pyrrolidi n-1-0)-propoxy] -phenyl)-2
-(2,2,2-trifluoro-ethyl)-2H pyridazin-3 -one;

644- ( 3- pi pendi n- 1| -yl - propoxy) - phenyl ]-2-(2,2,2-trifluo
ro-ethyl)-2H pyridazi n-3-one; 44441

-cycl obut yl - pi peri di n-4-yl oxy) - phenyl ]-2,5,6, 7-tetrahy
dro- cycl openta[d] pyri dazi n-1-one; 6-
{3,5-difluoro-4434(R)-2-net hyl - pyrrolidi n-1-34)-propox
y] - phenyl ) - 2H pyri dazi n- 3- 6-

[ 3, 5-di bronp-4434(R) - 2- et hyl - pyrrolidin-1-yl)-propoxy
| phenyl } -2H pyri dazi n- 3-

644- (1-cycl obutyl - pi peri di n-4-yl oxy) -3, 5-di fl uor o- phen
y1l] - 2H pyri dazi n- 3-one; 5-nethyl- 6-

(443- ((R)-2-nmet hyl-pyrrolidin-1-yl)-propoxyl - phenyl)
-2H pyridazi n-3- 5-ethyl-6-

(4434(R) - 2-net hyl - pyrrolidin-1-yl)-propoxyl - phenyl |

- 2H pyri dazi n- 3-one; 6-

{2-met hoxy-4434(R) - 2-net hyl - pyrrolidin-I|-ye-propoxykph
enyl) -2H pyridazi n-3- one;

6-{2-fluoro-4434(R) - 2- nethylzggrrolldln | -y1);propoxy]
Theny1} - 2H pyri dazi n- 3- one;
6-14434(R)-2-net hyl -pyrrolidin- 1

-y1) - propoxyl - phenyl } -2-pyridin-2-yl-2H pyridazin-
6-{4-134(R)-2-met hyl -pyrrolidin-|-yl)-propoxy] Thenyll-
4-pyridi n-2-yl1-2H pyri dazi n-

6-[4-(1-cycl obutyl - pi peridin-4-yl oxy)-2-fl uoro-phenyl ]



6444(R) - 2- hydr oxy- 3- pi peri di n- 1-yl - propoxy) - pheny1l] - 2H
- pyridazi n-3-one; and 6-{4434(R)-2-net hyl -pyrrolidin-
1 -yl)-propoxy]thenyll-2H pyridazin-3-one; or a
stereoisoneric form m xture of stereoisoneric forns,
or a pharmaceutically acceptable salt thereof. 25 A
compound according to claim 24, wherein the conmpound
Is selected fromthe group consisting of:

8. 6- [ 4 ¢oBappupda¢cdiding toydlaipr o pdresein RHan i1 T1-Lhlpyl eytaalkyd, uyl,

- : 6-

ary{‘ajl-gﬁ(g)he?r?{?é%yl- 3-((R)-2-nethyl -pyrrolidin- 1
-y1l) - propoxy] -phenyl } -2H pyridazin3-one; and 25700
6-{4134(R).- 2-met hyl - pyrrolidin-1-y1)-proppxykphenyl| -2
H pyri dazi n- 3- one; or a stereoicpone |c form

m xture of stereoisoneric fornms, or a armiteutical ly
acceptabl e salt thereof. 26. A conpoun acéordlng to
9. ¢! Al Gnouih &:%kﬁ oé REISAMP WHAkiA R2 /! ect | the

group ¢ n5|s
6-{4-[(S)-2- nethyl 3-((R) -2-nmet hyl -pyrrolidin-1-yl)-pr

IOODO?‘y%pE&g?H% Lu}co y#’ %rd)}ag?ﬁ Qv&m%%e_uﬂi?’ﬂl@ %?40%8 )?aih 1n?l1eé)emileintly Hor C;-

Cedkllpyri dazi n- 3 one; or a stereoisoneric form n1xture
of stereoisoneric forms, or a pharmaceutically
acceptable salt thereof. 27. A conpound according to

11cl aidrecfpoundacoetding toeclaimni ethieckin R' is heteroaryl.

6-{4434(R) - 2-net hyl pyrrolidin-I-yl)-propoxy] Thenyl)-2H
-pyridazin-3-one, or a stereoisoneric form mxture of

12st e Aemingoned acofdingr®, clam B whiesinmBRE &, i atlall loy alkoxdpt abl e
salt thereof 28. A pharmaceutical conposition
conprising a conpound of Claiml or a stereoisoneric

13f or iy comipound eccofdisg erdainsh weiain Ris pr Orallayl.
pharmaceutically acceptable salt thereof and one or
nore pharnmaceutically acceptabl e excipients. 29. A

14 conmpoeontpoand accdirdigg toocldior Fywhardmh msis Oloailnmed in claim 1
or a stereoisonmeric form mxture of stereoisoneric
fornms, or a pharmaceutically acceptable salt t her eof

15f or Ausmlpound hexotdieatondaim hiwhereih sxis devhend 'ds bttethéd diam nitrogen

tthe group consi sting of narcol epsy or sl eep/wake
%ftsorders, feeding behavior, eating disorders,
obe5|ty, cognition arousal , nmenory, nood disorders,

16778 SR oS b B SRS, dor o'

di sease/ denentia, schizophrenia, pain, stress,

t hiatri
721 SO EPouREPRES B GERT SRES bl ol sorders,

resplratory di sorders, inflanmation, and nyocardi a

8. nf %rc%trrllp%ﬂr'ld a%csc%%%ng to claim 1, whereinnis 0 or 1.

19. A compound according to claim 5, wherein R' is:
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R20 R20 R20 R20
R20
—N : —N —N —N
5 5 , Oor
R20 .

20. A compound according to claim 19, wherein R¥ is F, Cl, CF3, NR®R*, or C;-Cealkyl
optionally substituted with OR?®, cycloalkylCo-Caalkyl, or heterocycloalkylCo-Cqalkyl.

21. A compound according to claim 1, wherein R* and R** are each independently C-

Csalkyl.

22. A compound according to claim 1, wherein Y-(CHRY-R! is:
4
W R H R

s
7,
Z $
~ S
L/ S
N

1
R or Y. R1

23. A compound according to claim 1, wherein when R* is OR*, R*! is H or C;-Cealkyl.

24. A compound according to claim 1, selected from the group consisting of:
2-methyl-6-{4-[(R)-2-methyl-3-((R)-2-methyl-pyrrolidin-1-yl)-propoxy]-phenyl}-2H-
pyridazin-3-one;
6-[4-(1-cyclopentyl-piperidin-4-yloxy)-phenyl]-2-methyl-2H-pyridazin-3-one;
6-{3,5-difluoro-4-[3-((R)-2-methyl-pyrrolidin-1-yl)-propoxy]-phenyl } -2-methyl-2H-
pyridazin-3-one;
6-{3-chloro-4-[3-((R)-2-methyl-pyrrolidin-1-yl)-propoxy]-phenyl}-2-methyl-2H-
pyridazin-3-one;
6-{4-[3-((R)-2-methyl-pyrrolidin-1-yl)-propoxy]-phenyl}-5-pyridin-2-yl-2H-pyridazin-
3-one;

6-[4-(1-cyclobutyl-piperidin-4-yloxy)-phenyl]-5-pyridin-2-yl-2H-pyridazin-3-one;
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2-(2-fluoro-ethyl)-6-{4-[3-((R)-2-methyl-pyrrolidin-1-yl)-propoxy]-phenyl }-2H-

pyridazin-3-one;

one;

6-{3-fluoro-4-[3-((R)-2-methyl-pyrrolidin-1-yl)-propoxy]-phenyl}-2H-pyridazin-3-one;

~ 6-[3-fluoro-4-(3-piperidin-1-yl-propoxy)-phenyl]-2H-pyridazin-3-one;

4-methyl-6-{4-[3-((R)-2-methyl-pyrrolidin-1-yl)-propoxy]-phenyl }-2H-pyridazin-3-

4-methyl-6-[4-(3-piperidin-1-yl-propoxy)-phenyl]-2H-pyridazin-3-one;
4-{4-[3~((S)-2-hydroxymethyl-pyrrolidin-1-yl)-propoxy]-phenyl}-2-methyl-5,6,7,8-

tetrahydro-2H-phthalazin-1-one;

2-[3-((R)-2-methyl-pyrrolidin-1-yl)-propoxy]-5-(6-oxo-1,6-dihydro-pyridazin-3-
yl)-benzonitrile;
2-[3-(piperidin-1-yl)-propoxy]-5-(6-0xo0-1,6-dihydro-pyridazin-3-yl)-benzonitrile;
2-(2-hydroxyethyl)-6-{4-[3-((R)-2-methyl-pyrrolidin-1-yl)-propoxy]-phenyl } -2H-

pyridazin-3-one;

one;

one;

one;

6-{4-[(S)-2-methyl-3-((R)-2-methyl-pyrrolidin-1-yl)-propoxy]-phenyl }-2H-pyridazin-3-
4-[4-(3-piperidin-1-yl-propoxy)-phenyl]-2,5,6,7-tetrahydro-cyclopenta[d]pyridazin-1-
6-[4-(3-piperidin-1-yl-propoxy)-phenyl]-2H-pyridazin-3-one;
6-[3-methoxy-4-(3-piperidin-1-yl-propoxy)-phenyl]-2H-pyridazin-3-one;

6-{3-methoxy-4-[3-((R)-2-methyl-pyrrolidin-1-yl)-propoxy]-phenyl} -2H-pyridazin-3-

6-[2-methyl-4-(3-piperidin-1-yl-propoxy)-phenyl]-2H-pyridazin-3-one;
6-{4-[3-((R)-2-methyl-pyrrolidin-1-yl)-propoxy]-phenyl}-2-pyrimidin-2-yl-2H-

pyridazin-3-one;
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6-[6-(1-cyclopentyl-piperidin-4-yloxy)-pyridin-3-yl]-2H-pyridazin-3-one;
6-[6-(1-isopropyl-piperidin-4-ylmethoxy)-pyridin-3-yl]-2H-pyridazin-3-one;
6-[6-(1-cyclobutyl-piperidin-4-yloxy)-pyridin-3-yl}-2H-pyridazin-3-one;
6-[6-(1-isopropyl-piperidin-4-yloxy)-pyridin-3-yl}-2H-pyridazin-3-one;
6-[6-(1-cyclopentyl-piperidin-4-yloxy)-pyridin-3-yl]-2-methyl-2H-pyridazin-3-one;
6-[6-(1-cyclobutyl-piperidin-4-yloxy)-pyridin-3-yl]-2-methyl-2H-pyridazin-3-one;
6-[6-(1-cyclobutyl-piperidin-4-yloxy)-pyridin-3-yl]-2-isopropyl-2H-pyridazin-3-one;
6-{6-[3-((R)-2-methyl-pyrrolidin-1-yl)-propoxy]-pyridin-3-yl} -2H-pyridazin-3-one;
6-[6-(3-piperidin-1-yl-propoxy)-pyridin-3-yl}-2H-pyridazin-3-one;
6-[6-(1-cyclobutyl-piperidin-4-yloxy)-pyridin-3-y1]-2-pyridin-2-yl-2H-pyridazin-3-one;
6-[4-(1-cyclopentyl-piperidin-4-yloxy)-phenyl}-2H-pyridazin-3-one;
6-[4-(1-cyclobutyl-piperidin-4-yloxy)-phenyl}-2H-pyridazin-3-one;
6-[4-(1-cyclobutyl-piperidin-4-yloxy)-3-fluoro-phenyl]-2H-pyridazin-3-one;
6-[4-(1-cyclobutyl-piperidin-4-yloxy)-phenyl]-2-pyridin-2-yl-2H-pyridazin-3-one;
6-[4-((R)-1-cyclohexyl-pyrrolidin-3-yloxy)-phenyl]-2H-pyridazin-3-one;
6-[4-((R)-1-cyclobutyl-pyrrolidin-3-yloxy)-phenyl]-2H-pyridazin-3-one;
6-{4-[3-((R)-2-methyl-pyrrolidin-1-yl)-propoxy]-phenyl}-2-(2,2,2-tri fluoro-ethyl)-2H-

pyridazin-3-one;

6-[4-(3-piperidin- l-yl-propoxy)—phenyl]—2-(2,2,2-triﬂuoro-ethyl)-ZH—pyridazin-B-one;
4-[4-(1-cyclobutyl-piperidin-4-yloxy)-phenyl]-2,5,6,7-tetrahydro-

cyclopenta[d]pyridazin-1-one;

one;

one;

one;

one;

6-{3,5-difluoro-4-[3-((R)-2-methyl-pyrrolidin-1-yl)-propoxy] -phenyl}-2H-pyridazin-3-

~ 6-{3,5-dibromo-4-[3-((R)-2-methyl-pyrrolidin- 1-yl)-propoxy]-phenyl}-2H-pyridazin-3-

6-[4-(1-cyclobutyl-piperidin-4-yloxy)-3 ,5-difluoro-phenyl]-2H-pyridazin-3-one;
5-methyl-6-{4-[3-((R)-2-methyl-pyrrolidin-1-yl)-propoxy]-phenyl} -2H-pyridazin-3-

5-ethyl-6- {4-[3-((R)-2-methyl-pyrrolidin-1-yl)-propoxy]-phenyl} -2H-pyridazin-3-one;
6- {2-methoxy-4-[3-((R)-2-methyl-pyrrolidin-1-yl)-propoxy]-phenyl} -2H-pyridazin-3-
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6-{2-fluoro-4-[3-((R)-2-methyl-pyrrolidin-1-yl)-propoxy]-phenyl}-2H-pyridazin-3-one;

6-{4-[3-((R)-2-methyl-pyrrolidin-1-yl)-propoxy]-phenyl}-2-pyridin-2-yl-2H-pyridazin-
3-one;;

6-{4-[3-((R)-2-methyl-pyrrolidin-1-yl)-propoxy]-phenyl }-4-pyridin-2-yl-2H-pyridazin-
3-one;

6-[4-(1-cyclobutyl-piperidin-4-yloxy)-2-fluoro-phenyl]-2H-pyridazin-3-one;

6-[4-(1-cyclobutyl-piperidin-4-yloxy)-phenyl]-5-methyl-2H-pyridazin-3-one;

6-[4-(3-morpholin-4-yl-propoxy)-phenyl]-2H-pyridazin-3-one;

6-{4-[3-((S)-2-methyl-pyrrolidin-1-yl)-propoxy]-phenyl }-2H-pyridazin-3

-one;

6-[4-(3-pyrrolidin-1 -yl-propoxy)-phenyl}-2H-pyridazin-3-one;

6-[4-(2-hydroxy-3-piperidin-1-yl-propoxy)-phenyl]-2H-pyridazin-3-one;

6-{4-[2-hydroxy-3-((R)-2-methyl-pyrrolidin-1-yl)-propoxy]-phenyl}-2H-pyridazin-3-
one;

6-{4-[(S)-2-hydroxy-3-((R)-2-methyl-pyrrolidin-1-yl)-propoxy]-phenyl }-2H-pyridazin-
3-one;

6-{4-[(R)-2-hydroxy-3-((R)-2-methyl-pyrrolidin-1-yl)-propoxy]-phenyl}-2H-pyridazin-
3-one;

6-[4-((R)-2-hydroxy-3-piperidin-1-yl-propoxy)-phenyl]-2H-pyridazin-3-one; and

6-{4-[3-((R)-2-methyl-pyrrolidin-1-yl)-propoxy]-phenyl}-2H-pyridazin-3-one;

or a stereoisomeric form, mixture of stereoisomeric forms, or a pharmaceutically

acceptable salt thereof.

25. A compound according to claim 24, wherein the compound is selected from the group
consisting of:
6-[4-(3-piperidin-1-yl-propoxy)-phenyl]-2H-pyridazin-3-one;
6-{4-[(S)-2-Methyl-3-((R)-2-methyl-pyrrolidin-1-yl)-propoxy]-phenyl}-2H-pyridazin-

3-one; and
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6-{4-[3-((R)-2-methyl-pyrrolidin-1-yl)-propoxy]-phenyl}-2H-pyridazin-3-one;
or a stereoisomeric form, mixture of stereoisomeric forms, or a pharmaceutically

acceptable salt thereof.

26. A compound according to claim 25, wherein the compound is selected from the group
consisting of:
6-{4-[(S)-2-methyl-3-((R)-2-methyl-pyrrolidin-1-yl)-propoxy]-phenyl }-2H-pyridazin-3-
one; and
6-{4-[3-((R)-2-methyl-pyrrolidin-1-yl)-propoxy]-phenyl }-2H-pyridazin-3-one;
or a stereoisomeric form, mixture of stereoisomeric forms, or a pharmaceutically acceptable

salt thereof.

27. A compound according to claim 26, wherein the compound is 6-{4-[3-((R)-2-methyl-
pyrrolidin-1-yl)-propoxy]-phenyl}-2H-pyridazin-3-one, or a stereoisomeric form, mixture of

stereoisomeric forms, or a pharmaceutically acceptable salt thereof.

28. A pharmaceutical composition comprising a compound of Claim 1 or a stereoisomeric
form, mixture of stereoisomeric forms, or a pharmaceutically acceptable salt thereof and one or

more pharmaceutically acceptable excipients.

29. A compound according to formula I* as claimed in claim 1 or a stereoisomeric form,
mixture of stereoisomeric forms, or a pharmaceutically acceptable salt thereof for use in the
treatment of a disorder selected from the group consisting of narcolepsy or sleep/wake
disorders, feeding behavior, eating disorders, obesity, cognition, arousal, memory, mood
disorders, mood attention alteration, attention deficit hyperactivity disorder (ADHD),
Alzheimer’s disease/dementia, schizophrenia, pain, stress, migraine, motion sickness,
depression, psychiatric disorders, epilepsy, gastrointestinal disorders, respiratory disorders,

inflammation, and myocardial infarction.
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