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WD 2007/ 009913 PCT/ EP2006/ 064093 -1 PYRI DAZI NONE
DERI VATI VES AS THYRO D HORMONE RECEPTOR AGONI STS The

w@e@sem1s nvention is directed to novel thyroiBCT/EP2006/064093

receptor |igands, particularlyjto 5 pyridazinone

anal ogs of fornmula (1) R3 ONONX R R2 A (1)
wherein: 10 Ais O CH2, S, SO or SO2; X and Y are
each i ndependently selected fromthe group consisting
of Br, d and -CH3; R is selected fromthe group
consi SRYRIDAZINOBNHR DE RNOATIVESAS AMHROIDEGHORMONE

- NHC( =0) COOH; - NHCHHESEP TORNVAGCHRIS Z NH NN O and
NEN 20 Zis H or -C=N, R2 is lower alkyl having from
1to4 Catonms; CS/ 11.5.06 WO 2007/009913

PCT/ EP2006/ 064093 2 R3 is H or lower alkyl; nislor2
pi slor2; or a pharmaceutically acceptable salt or
ester thereof. 5

The present invention is directed to novel thyroid receptor ligands, particularly to

pyridazinone analogs of formula (I)

i
0. N_ X 1
h "
» NN
R A

wherein:

Ais O, CH,, S, SO or SO;;

X and Y are each independently selected from the group consisting of Br, Cl and —CHz;
R' is selected from the group consisting of

-(CH,),.COOH;

-OCH,COOH;

-NHC(=0)COOH;

-NHCH,COOH;

Z is H, or -C=N;
R’ is lower alkyl having from 1 to 4 C atoms;

CS/11.5.06
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The invention is also directed to nethods of preparing
such conpounds which are useful for treating

woredoabadoix di seases such as obesity, hyperli pi BE€EP2006/064093

hyper chol esterol em a and di abetes and may be useful
P@réith%h/di%pfders and di seases such as NASH

nbralt i y’steatohepatitis), liver steatosis,
atdeppscl erosis, cardi ovascul ar di seases,

hypot hyroi dism 10 thyroid cancer and rel ated
pisbeod2rs and di seases. Al docunents cited or relied
upon bel ow . are expr.essly incorporated herein by
et Epapaeeutisglly s eptaRls v &t 8t i cal for not mal
growm h and devel opnent and for maintaining netabolic

honmeostasi s (Paul M Yen Physiol ogi cal reviews, Vol.
B Bventpm. is 189 dirdd@Eto hbthp2O0IYrypariBgrsacH atmpugniiewsick are useful for

of thyroi qornpones are tightly regul.ated. by feedback )

%%Wgnr@fﬂ?gwﬂ% C{Iq%és%y%gh%? & t/ypihcyg?f Eﬁdﬁﬂah)}}YBFr&ﬂ?lﬁﬁi?‘)Obma and
e . ti o ¢ i '
B8, Y51 A LR, St LR LS omscoote
btostohepasti®x divtr sienobkiountheafstlentss, oardianstivie distasdsi dppothyroidism,

body wei ght, netabolism netabolic rate, body )
thyrpid caicgr and relsediprflgls ang disgasein sl fecuaicatssdRa oF gilied upon below
[ r [.S: by the thyroid gl and
%%&EE%%§%?gg&?ﬁﬁgfg#%gﬁpgg?%ﬁgas two distinct forns,
3,5,3,5 -tetra-iodo-L-thyronine (T4) and
3,5,3 -tri-iodo-L-thyronine (T3). Wile T4 is the L
Bhwaishhemmes @femcg@d doegonyal tgiawih ppdidgvloripent apd fog maintaining
[ i gl iye for 4.]15s v d to
IR RoBLOLEH B Ya, FEh PSRBT Ididhi, PRI ph. 21007126
2m0py) e doimdukaite! YeveR bhethhiov®rhomdnds mytighﬁperegulated by feedback
bi ol ogi cal activitY of thyroid hornones is nediated '
mpchanipmsiig theohypo e lanmssmptibirs/tiyrRd) (HPWD axis| gdhgroid dysfunction leading

b PORuhGiRY € Miereiei Rl aSMiniRRa tlolid Formones exert

pisRoliAr Bifedd&lonr S4URBT nMdnh Hold§ WEkhNOhétabARAP A taldIR rate, body
act as ligand-inducible transcription factors. TRs

reavperaduike] gmitastendInbioneg mdediaimd behaDNA bi ndi ng domai n,

and an amino term nal domain, 30 and regul ate gene

expression through interactions with DNA response

?hﬁ%ﬁf‘h@mﬁﬁ@ in%Huc&@rb&%é tﬁ‘ﬁ@ideéiﬁnd: AAGEIVRE A® @Rlation as two
co-repressors. The thyfoid hornone receptors are

distinoy ddrms, 3Bt Weteseiatoak ¢hygenies (T4) amb 35,3’ Thidséo-L-thyronine (T3).
istinct gene products produ ltiple fo .of S
%’%]F’ g %&?@@@nwé@r& reseted: P ﬂq’éﬁﬁﬂgfdf il P hengore biologically
esshngraThe ' t.Qyroi . . 2 Q0 .
R eS8 o osTets JOYEP 8 RGERpRHIHICFRIALCTH 1S tssues bu
piredomindniho imoine livecapt kidacwl , THe3hiokngital 32tiviiynof thyysidi lbrmones is

hornone. |t has been shown that the thyroid hornone .
p}@é}é@(ld}y @W@, B%gn(glgr{e%ﬁpf;qré (TR Mg} [Lazar Endocrine Reviews, Vol. 14:

pp- 348-399 (1993)) TRs belong to the superfamily known as nuclear receptors. TRs form
heterodimers with the retinoid receptor that act as ligand-inducible transcription factors.
TRs have a ligand binding domain, a DNA binding domain, and an amino terminal domain,
and regulate gene expression through interactions with DNA response elements and with
various nuclear co-activators and co-repressors. The thyroid hormone receptors are derived
from two separate genes, a and . These distinct gene products produce multiple forms of

their respective receptors through differential RNA processing. The major thyroid receptor
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contribution to particul ar biological responses.
Recent studi es suggest that TR131 plays an inportant

w0 0d08/009913 egul ati ng TRH (t hyrotropi n rel easi ngpeIDEPINE)64093

and on regul ating thyroid 5 hognone actions in the

bpIFase! b 6 B FEP T RovhBisar Daare et g A25find thyroid
%ﬂn[bne' NV RSt been VROw B (RAhyRLhGRHnt 2&LPlo) subt ?Clln differ in their
plays an inportant role in regulating heart rate (B
Grogbutsn. togartidat daelp gioklogsponsas! Recelmgtudp:p suggkst 8BO TRB1 plays an
2001 nss | . . .
roisgge e | RAgHu P orTg ISP ad Bt eguling thyroid
B&H&Edaclﬁgﬁm% Y. berbhefaREH hﬁ[ﬁ)'r{aﬁt P&@%'tﬁé %édkftlon of TSH

adverse effects can be n1n|n1zed or el mnated
WhyrgehstPmistingl loginoat) Rebel ewnsl. JV6‘,Ilm B¥¢sB) Vopp04: 116192-91 -300 (1999)).

2001).; Paul Webb Ex : I pv tig. S, .
i}éﬁ? i@é 8y mg%ftanaé@le%@gclgﬁé@a}ly L Tt §§ﬂ%ﬁr%te apﬁuf@%fiﬂwlogy’ Vol.
iRG T t iake, 0 )
T o 220 A0, O JARANGR Ny P L BRGRCRTDL: g, Res0-Rode
B998pi ng body weight will have a benef|C|aI effect in
obese patients by aneliorating the co-norbidities

associ ated with obesity, and nay also have a

§8}tﬂ§ eae!ffes{]f()?(ffrl)yrgfg }g)%réél%ﬁ{p rﬁaf@éq{he%geﬁtfbaﬂy fitfeficial if adverse effects

biiﬁlﬁ@lmﬁm’fﬂzéca bt ylihiamed i(eiudM.eY éeRlysiflodidty Relidwhov 6D 8E(3) pp. 1097-
IS the Iomerlg%wof serum | ow 20 density |

waﬁ_ 20@%@’@% b@fﬂve@topla{ Invg%ﬂgr Mug&afV%fﬁéM@r 438P00 (2004)).
F? le %%o% 8%%\é Cfease epa%oléél %%Z 95 %n(&)%) %%t ipon and heat

€en-’roun pert yr0| sttt $7Y5%8soci

dehcth&%ﬂd%@ﬂeb? eI Cbb@& %ﬁgﬂﬁ ORed¥diheE Bodyswaight WRLERME a beneficial
to thyroid hornone increasing hepatic LDL receptor

ebkgst asehase palritshy du¢lvratng the éomrblldmes gwoglﬂted with obesity, and may

(ﬁ?ok%’%&g@en@ﬁﬂ?&efpcjfn gg%ceg%é %A%)fﬁ patlenfs Wi T)‘f]pe 2 diabetes.

prothyr0|d|sn1 in 25 turn, has been associated wth

hyper chol esterol em a and thyroid hor none repl acenent
Anethap therapekiaiip benelicahveffeet atfahyrolioh@stoae dd th(e Nbwewng afrserum low

genj;lty Amo%é&gt Ellﬁ?)h ugeE? glylark'géé £t pgboiou%'fg 0?6‘%%@ sagd Cellular

CiRHdy, M1y B9 ?% Perrpng Bag4hean v fdindhdlBlyperthyroidism is
nDdeIs to have e beneficial '‘effect of increasing HDLC

etsotietst ewoh lawd totalpsavinnghdléserobt wbich Dk dtoibidild by thyroid hormone
| NCr eas ng 1 expression of a 30_one

H&j6& %Haltlﬁ SSTHEr GPrgspien @Eéﬁ[ém atingte ng:tta%ogq;m of cholesterol to
?ﬂé)gﬂfsr@ %aJAbIP %ﬂgeggéri Oj ‘ig[}{d IReyo I\’goc % R]g P%3g g/i’g %19%219) H@othyrmdlsm n

apn, ]iaﬁfaﬁeéhGﬁs‘BOCl@@ﬂO@th Hpdrch&e avreicnéd .andl thydeid hordatel replacement

Acad. Sci. USA, Vol 100:; P 10067- 10072 (2003))
theFap ghkpqgn &t foaxet 4013k hoIssIesi VAV ISR h E1ip) BlOPlilenil sVol. 15: pp.

RO éggg%%/f}gfg f&ﬂs@?'eﬂ D05 PReS REBY W 39045099948 (1981)). Thyroid

hormone has been shown in animal models to have the beneficial effect of increasing HDL
cholesterol and improving the ratio LDL to HDL by increasing the expression of apo A-1,
one of the major apolipoproteins of HDL (Gene C. Ness et. al. Biochemical Pharmacology,
Vol. 56: pp. 121-129 (1998); G.J. Grover et. al. Endocrinology, Vol. 145: pp. 1656-1661
(2004); G.J. Grover et. al. Proc. Natl. Acad. Sci. USA, Vol. 100: pp. 10067-10072 (2003)).
Through its effects on LDL and HDL cholesterol, it is possible that thyroid hormones may
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4 also lower the risk of atherosclerosis and ot her
cardi ovascul ar di seases. The inci dence of

wa@edwenames eroti ¢ vascul ar di sease is directly pel/apP®de/064093

to the level of LDL cholesteroly. Additionally, there

V|de ce. |d hor yones | rotei .
i35 Tt e Sisk e MBSy LRI LR R bscilBORE RS The incidence of
%Eﬂo@&l&r%tlw {Reaheresel & Ql%@tly( Ratbiled VAP BhEXBRI tofORIDD. cholesterol.
5 Investig. Drugs, Vol. 13(5): pp. 489-500 (2004); de
Bdditinnaly, theire isJevidginee thagnyaoidNitrelongs Weler Lipogrotpip. (a), an important

1-.126 993)). Wth. the.incidence of obesi

B T b o CIetoineBR Y WG e g did ees EXpert Opin.
ﬁiveang@%hg QoL 013\(@55?”4%'9 -$h052868; 4d Efdigetahl ?W]ﬂ?@nﬁo Metab., Vol.
rates, the utility of compounds capabl e of
ﬂ@qulﬁglﬂhe§@3ﬂtseases woul d be highly deS|rabIe To

date, the therapeutic uses of the naturally occurring
thyroid hornone have been limted by the adverse side
W’lfheﬁltesm@lﬁ | Gt G&:Sl‘[ ahd i t[%y&)e %mﬂlﬁésd te@s %ﬁl‘oé‘lg ¥yndrome, and
cardi ovascul ar toxiclity. Therefore ave een

athdie stlerosiy nhdvakir dRedshyismigdit hpmemn&atamaho gshtym)lf Cd)lmpounds capable of
exhibit 15 increased_thyrqid hornone receptor bet

geatingt thgse diseaegy srould o J&g@mdé@fqblﬁe T titen thesﬂ@rapeutlc uses of the
L eg{?ﬂ#’ gc&ﬂfﬁ%ﬂ&gﬁ% %\/\lt/edll 5 tl{,ﬁ@%/ bé/én Jnfate(a tfl@?&\%rﬁe side effgcts associated

ctions | I'pid I'es
With dpp@tisididismyespbeiilBdisedidvdsoplacioxieny.car di ovascul ar
function or normal function of the
hypot hal anus/ pituitary/thyroid axis (A H Underwood et

@1%\9@?% e fFo’rts%?av&ﬁ%érf' to‘%ﬁfhégi% t%%g@q@%%?ﬂ%ymm exhibit

facrbasdd OVRYid %@rlﬁélféofdcbﬁt@f GO se}é@{wltylé@/mpﬂssue selective action. Such
1656-1661(2004); Yi-lin Li et. al. PCT Int. Appl. WO

toood Qgrr@qggg}neﬂ%mmagleg deg(ljaim mdu@t@onsam bod!}(Welglm lipids, cholesterol,

9857919 (19
é%{oiéwpvﬁﬁ%e‘? f‘f&’ﬁ“g‘?@aﬁ% 43" dlowﬁsrci% abifunéPP% g8 i)rmag function of the
Cﬁ%tﬁdlﬁmumﬁhtar y/ItHRoZDHEOBAL 2O &1 deRRR ot MRt diRNABL. 324: pp. 425-429

rent Pharmaceutical Design, Vol. 10(28): pp.
@986),3634. (R00A) ¢t. Bk pBNASORY al, 10Aepp. H’Q@@ni@)72v(ﬂ003it4GJ Grover

BB oTBRCEN, toligl Dt SoVBry 8 VB oL ol T Aol WO

DF003634¢1088), T(h%[éh%—‘s SERN eY\éQbP%F?f‘?tr 'ApQleofmast?@w (1998); Keith A.

I nvestigational Drugs, Vol
V204 x)..al. ThS. Beteet Npmbert 5,084,9Tly (1604); MmkdhdimmaétogsPCT Int. Appl.

ﬁ%é@%@f@% @ﬁ@ﬁﬁ 3@%@? ﬂf}l}% %W{aF@%?fﬁ]i Resighi gl 10(28): pp.
35'2% ?ﬁ?ﬁe 2'0911)&0‘?5 ?r egpt‘rrrgr??{e¥ tmén% Gl]olhpéf \'Eﬂ{‘ﬁ%%'{é%‘ég@%ﬁﬁhomas S.

new avenues or patients net abo
AcdanSasrestuOpini@as iohesg tiscdvwgpe’ Develepment, Vol. 4 (5) pp 614-622
giﬁercholesterolen1a di abet es and ot her dlsorders

Lhcal W5 tbo g7 UcOn P Epsgostioprgdmes, Vol 13 (5 pp 489-500
(2004)).

The development of thyroid hormone analogs which avoid the undesirable effects of
hyperthyroidism and hypothyroidism while maintaining the beneficial effects of thyroid
hormones would open new avenues of treatment for patients with metabolic diseases such

as obesity, hyperlipidemia, hypercholesterolemia, diabetes and other disorders and disecases
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5 such as liver steatosis and NASH, atherosclerosis,
cardi ovascul ar di seases, hypothyroidism thyroid

w@ 200009913 hyroi d di seases, and rel at ed di sor depGT/EPINN6/064093

di seases. Pyridazi none conpoungs that are structurally

different fromth oun f the resen
5}&%& B OR WENASTR R Se Rl Do Rk e dypothyroidism,
md\gﬁﬂc@y lihy#o:l diRBgts Bnrﬁlr@ﬁtegailsor&aﬁm@dlgaasesVoI
6) 1169- 76 (1974): P.D. Leeson et. al. Med.
Chen1 Vol . 32: pp. 320- 326 (1989); Eur. Pat Appl . EP

T TR e Bt Wy
1 E&8Hh) hav%ob@&labfé%bugﬁ' &s@@&hg(ﬂyﬁlﬂmt Berg igridtiidrhl &d Biological

need, therefore, for novel thyroid hornone mnetics
€h¢:1’msa$, Var 3&063,1111)69}76r(d>9’é4) pyD.i dazomoenel.t hyed.dChem. Vol. 32: pp.

S0P i1 Tie ik NePlabd THoA ! (Ol petipaloh onnington PCT I,

BBl oy 2 B0aT oPTP Ry TR PR R T i8I T °7

partlcular enbodi ments, and is not intended to be
mting. Further, al thou h any net hods, devices and
ﬁ*ﬁﬁlé?tl taa%)a%ligwméirth@ie ig aten %QP%jmthGF%fOf% fuegnoyglibyrogblprmone mimetics

lﬂfc'hed's Meof & e lﬁ%%gl éﬂ oneQﬁﬁg{d' Iﬁ)gmgfle Bﬁﬁétﬁéggthgtf hatvg ®he beneficial
i nventi on, pr ef evi ces an

Ot oty d)fahﬁroarlﬁ)rﬁ@me wils avoidieg thedhdbsrabedictier ei n, the

term"al kyl" means, for exanple, a branched or

unbranched, cyclic or acyclic, saturated or

Ins&t be am@ajstQ@d glat t:hektemnginolggy ethilppsd hereig dy loe dregyurpose of describing
r whi ch subsit | d .or..unsubst i

R Pl R Byt fipuey gny methods,

Bies AHShAEARS Yirkthr to‘? e%%gfaleﬁp (¢ thfs@f(EE&fP)leéf h@fmﬂ Qatp%e used in the

Where acyclic, the alkyl group is preferably

plilaﬁucmmr esirgediethabhyenGin,ttbe G6sfemat mehods, alealsbs allrtbtriagelrl,als are now

% propyl (n-propyl or 25 isopropyl), butyl

g i sobutyl or tertiary-butyl) or pentyl

(|nclud|ng n-pentyl and isopentyl), nore preferably

methyl. It will be appreciated therefore that the term

Aalukgd heram, thestecn Nelkel mdéans,| fod esampléyd baacladodracbamched, cyclic or
unbranched), substituted al kyl (branched or

firrshiariaheayd o pRHyRLed e. gnélh@afl 8F al&iwlbm%%ifbyl group which may be

SRR LD (BRAOCIER, o RO AR . o
plefaaaN €Y 1@ C, 3 tnozd breddrebie d), to Cyc Mgk ydyclis uksilkilyredb is preferably
cycl oal kyl, cycl oal kenyl , substituted cycl oal kenyl,

S &éb KipALE Drsfraatdy s t1Pt G dapre yselsrbly mythyLl Wbyl propyl (n-propyl or
RO 99 R TR FP2RBRAG040 a8 S5 B il mpen ang
136p¢nyly; hesle preferably methyl. It will be appreciated therefore that the term “alkyl” as
used herein includes alkyl (branched or unbranched), substituted alkyl (branched or
unbranched), alkenyl (branched or unbranched), substituted alkenyl (branched or
unbranched), alkynyl (branched or unbranched), substituted alkynyl (branched or
unbranched), cycloalkyl, substituted cycloalkyl, cycloalkenyl, substituted cycloalkenyl,
cycloalkynyl and substituted cycloalkynyl.
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cyclic or acyclic, saturated or unsaturated (e.g.
al kenyl or al kynyl) hydrocarbyl group wherein said

wa@yarioesdhower al kyl group is C5, C6 or C7, andr@hEPB®06/064093

said acyclrc | ower al kyl groug is C1, C, C3, 4, C5,
on_at ons.

?& V},gf:d &Er ef et&age%lht fgweﬁ r,aluitﬁ'g eﬁ]ﬁél? L 9t W g:?,/ag E()ll or unbranched,

EyHip r&pxéycpcr daPRRIcA PO hnsatuﬂwa (e@ tarﬁenyr or %Mrylhy@rocarbyr group
tertiary-butyl), pentyl and hexyl

appreaciant exdlic hevafalind gromt istheCe or (En andvreherah ksynld ‘acydis lower alkyl

used .her des, .for .e r.alk )

B b b0 bl SR e KT ATOR 1 b Faropn s daypigal lower alkyl
P@'i&‘fd e meih?l’\‘eerthﬁ,l F%?yi (- Pfo??ﬁ be ?’soﬁfopl}}ﬁ,b baiye @?Gﬁt’yl, isobutyl or

cycl ol ower al k c ower al kényl and

eyddrplbotydr ad:ﬂetylrwlkl heWie it wilt mcdppceciavedathotefee thannint teon&lower alkyl”

gl e eyt Bt e;@?&%r 56@?%%@ branehed, fower alkens!
ferr

SJS%?C?IE‘%L}% hﬁ?ﬁd'fhe ]?6%&/6% M%\%’gﬁna eﬁ 81[ gra ?E)er(rlr) C¥Cloloweraﬂiy1

dychdowanlkahydnand dydisledw emaikgdylR2 Wigen dttml.\'lhdfd ad) laylbthhﬁ\fmmtgonal group,

3 carbon atons. Mre preferred i's _isopropyl

afkert % ﬁsedtl]q@n% B eéilr\gﬂlent r?e%nslow?ro?ﬂqéwﬁe Acachc branched or
carbocyclic aromatic
ﬁ@%%k%£§33% %&yPﬂ%Hgf&%& (%hyl or a substituted or
unsubstrtuted heteroaronatrc group containi ng one or

more, preferably one, heteroatom such as pyridy
Ay PPitign R pﬁﬁaﬁwa (I}, Howeryalkylthas Fom 1o 4 P%rb@mab@aﬂ yA preferred R” is

X i azol yl
ERESY RS Rl o SUSEReos§ RohRaP0
pyri dazi nyl, pyrazinyl, trrazrnyl i ndol ylI ,

i ndazol qU|nonI qU|nazonI ben2|n1dazolyl

benlz&@dhfr/@:élel yhe tbrehzraetbxmnyl fognexanpdn z4 sobtiitaled| @il unsubstituted

@/ ag\z,‘\%épr g{@h ggpﬂaﬁ bg nglf ik egru%gd%%hted or unsubstituted

H&%ﬁﬁhﬂw}ﬁc%@ouﬂ St ARG or ndr, ﬁet%%g bitell @Befoatom, such as pyridyl,
present, preferably 2 substituents ubstituents may

pyredlylle furfiny, ethmn:pll ethlamlybonscabmdylni nxpzghybupsoxeudil, agxadiazolyl,

i YT{rﬁré&SWEhé@ Sty b8 b RATEH RS perinyl. triaziny

Rapgy! ﬁldazoﬁf‘?l la&ﬁ’ﬁ&o?ﬂ dpdBiRaSng, olgktn%t'ﬂlaﬁglyg HeksHxazolyl and
such as hal oa (e.g. trifluoromethyl);

bxy@eﬁmnDhMarnrng groups such as al cohols (e.g
hydr oxyl , hydroxyal kyl, 30 aryl(hydroxyl)alkyl),
ethers (e.g. al koxy, aryl oxy, al koxyal kyl,

flé’ l ﬁ%gy Qé(d()fllg gr(fl{g R Sl‘b%tltglt d &aﬁrk&g & tﬁjt%@y (W?\ere substituted, there

eto rbonyl ky car bonyl al k

aiily Igeasrhbibn k., foraeyinqﬂégyl aar bmmykutums/q)arrsbmmyﬁreﬂefajoly) 2 substituents.
acids (e.g. carbox car boxyal kyl ), acid derivatives

§g,lé9|tpt1%§:§tseg{a§r1§1c](1@e yfor Wa% pontammg groups such as alkyl, aryl,
AR FAE DAY Egggydnd ﬁshyéﬁaﬁw BRy st Red AR RORRR ted benzyD);

halogen atoms and halogen-containing groups such as haloalkyl (e.g. trifluoromethyl);
oxygen-containing  groups such as alcohols (e.g. hydroxyl, hydroxyalkyl,
aryl(hydroxyl)alkyl), ethers (e.g. alkoxy, aryloxy, alkoxyalkyl, aryloxyalkyl), aldehydes (e.g.
carboxaldehyde), ketones (e.g. alkylcarbonyl, alkylcarbonylalkyl, arylcarbonyl,
arylalkylcarbonyl, arycarbonylalkyl), acids (e.g. carboxy, carboxyalkyl), acid derivatives
such as esters (e.g. alkoxycarbonyl, alkoxycarbonylalkyl, alkylcarbonyloxy,
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7 al kyl car bonyl oxyal kyl ), am des (e.g. am nocarbonyl,
nmono- or di-al kyl am nocar bonyl, am nocar bonyl al kyl ,

wone/Hem1sli - al kyl am nocar bonyl al kyl , PCT/EP2006/064093

aryl am nocar bonyl), carbamates7 (e.g.
b I b | am . .
%kr%é%%@%a o & kAl ABbe Songhyaminocarbony
n MM)or aNAIYIRARodafodhylalBN %ylﬁﬁn@bm@onyl) carbamates

alkylanlnocarbonylanlno or aryl am nocar bonyl ani no) ;
fri.g.r ogeoxycathbaylaning, grdoupsadonylamzo, aranmwal(bengloxy, mono-or  di-

1 no, di | ari no, | k . '
%FY]E%WE%E(P)%%{XW: ?ykﬂé%%%? Xp{?t rqq%a %/f‘éls n?gganglono or di-
Qlkﬁﬁ&ﬁlolﬁéﬁjb))mylﬁhﬁlf) Qr éﬁh&ﬁ%c&rﬁ@ﬁﬂdrﬂh@ﬁ nﬁf@éﬁ%oﬁﬂéﬁfﬁlgagroups such as

thiols, thi'oethers, sulfoxides and sulfones (e
aﬂnklyis t(hgo ,amaiokyhmﬂ)l fornghl—a]k)d:hrklsylbs ainfrealklyl, mono- or dl—alkylarmnoalkyl)
k I thi al k suI |nyIaIk
b iy én Iga|qy§po N 1gpy§61ﬁr~qw‘[ammg groups such as thiols,

I
21?%%*@5% LR %y(h 3, MR SISt sl
a)lhglsmﬁnﬁﬂkﬁ mﬂqﬂsﬂlfaﬁﬁley]k}dn earyhkib er agtwdfinyl,( eargsulfonyl, arythioalkyl,
th|e furan olyl, imdazolyl, pyrazolyl,

E%V lajleyl, qr éﬁﬁ?f&iﬁ&m arigy &E@rgﬂych%%wpéz 6pRjpining one or more,
EIQ: %}1?%)9 yﬂe’ter@%tgglz g(% gglh%]en %ljaﬁ'}gaéyrrolﬂy Frﬁﬁilio(@lnf{yrazolyl thiazolyl,

gymolyl dixﬁlzdlyl beldiabyl rtmﬁdmzmm,l azuﬁl&ﬁ;&,%ibﬁd@ﬂf}@ﬁdhdmyl pyrrolinyl,
pyrld pyra2|nyl pyri dazi nyl perid
g vaziEpdatglinyly W@?@J{dmw tet%v@ﬁ&ra%% pyranyl, pyronyl, pyridyl,

ibﬂja%ﬁf}ppyljo] (%(ﬁzmﬁﬂ'g)ﬂp%?lﬁyloﬁg){aﬁ rf)a%eplsnlc})f g)gp%?% ;i}{y‘?r}l}{{)%gh?hn%”thlanaphthyl

i soin
Benz@ﬂﬁaﬂwohsbbenzbﬁﬂi@ﬂ)y hrROWL, oRPMABKI, M¥bindolyl, indazolyl, indolinyl, 7-
i socoumarinyl, quinolinyl, isoquinolinyl,

prapisiohil dubanpy@mﬁlnol paupnaringli nm@ﬂumﬂymyl quinolinyl,  isoquinolinyl,

B URRRNE Aot BRSBTS, chromenyt.
ditomigyll 1@(‘!@1&01@1&1{3&/ IpheHaRURS FRbCaRlAURSt i tuted or

unsubstituted, preferably unsubstituted. Were
substltuted there will generally be, for exanple, 1

i do v ot 2o a5 cibson i bR jcg pystergliy usubstined.

Weree)émluﬁed a!h@él wilt %H&aﬂ Aoyl xRS 11873 HBstitutents present,
exanpl e, al kyl - oxy substituent groups or

mmﬁmﬂyy@emb%umwm@ substltuent groups may be
substituted by, for exanple, one or nore al kyl groups.
As used herein, the term "hal ogen" neans for exanpl e,
f F QUi ” »
A LLLPRL G, RI08) 0T AL 7 vl DAALSUBM ko mcans, o
praaipde, aatblt}y (lOchlAditdxyesugﬁmumt grdips’ fhalkomecewttaiamp | ypbstituent groups
accep table such as pharnaceutical |y acceptable
gy PP abstighied By éﬁtexa@% one oFHeS AHYARTMBD| ogi cal | y
accept abl e and substantlally non-toxic to the subject
to whomthe particular conpound is adm nistered.
As used herein, the term “halogen” means, for example, a fluorine, chlorine, bromine or

iodine group, preferably a chlorine or bromine group, and more preferably a chlorine group.

“Pharmaceutically acceptable,” such as pharmaceutically acceptable carrier, excipient, etc.,
means pharmacologically acceptable and substantially non-toxic to the subject to whom the

particular compound is administered.
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WO 2007/ 009913 PCT/ EP2006/ 064093 8 "Pharmaceutically
acceptable salt"” refers to conventional acid-addition

W@ aorm0wn3 base- addition salts that retain t hePCT/EP2006/064093

bi ol ogi cal effectiveness and pgoperties of the

conmpounds of forrmula | and are formed from suitable

organic or inorganic acids or organic or inorganic 5
PRReHacceffMly ca@ep@bRAghIt | Rifer§ ot %oﬂ\féﬁﬁé&ﬁ? dchROSRlition salts or base-
derived frominorganic acids such as hydrochloric

addildon bat@rtbalr widie the big]ogmat eéabidercsaand ;pr@fcrtﬁasrofcthe compounds of

cid ul fam c acj horic acid and nitric i.d,
B ot Seruid FomROmigAnkng foedudif b or bricor inorganic
B&%yeﬁﬁﬁﬂkfm GdAGhH salBdlir e ﬁlO@&'d&lrw&PtﬁW%&ﬁrﬁ@'a&ds such as

acid, oxalic acid, succinic acid, citric acid, malic
hydrdchldrae tdacal, ahydioblbunmracaﬂ abydtpiodivd atllde Juilfkec  Sadyplsdfamic acid,
base-additjon salts | Iud 0 those e i ved from

BB m Ao fBS sttt 2 adaian s dsiiie JOTERRIB rCiflh such as p-
EM e fif é%ﬁﬁbﬁ% far n%%d@dgseéﬁfonfce&cﬁ@rﬂ%ﬂa LEAAMQUUAR acid, citric

r oxl cation of
pxhdi,rmmlmeatﬂd dadticcaitp dumnatic acid .andribig Jike. nSample Dakd- adcﬁti(m salts include
wel | known technique which is used in attenpting
theps é%veﬂ rEPR AP RILSHE. SeumcRd. eHalERy aéranomum hydroxides,

bi
T I —
ﬁl@rﬁh@ﬁuﬁi@ﬁl&ﬂ@tﬂp@ﬁhd Bes dgg) hao RBsaiigla BellknDehitveihique which is used in

Systens (6th Ed. 1995) at pp. 196 and 1456-1457.
altgyaptipgc dat (@RI REQRSHECEh|iBvadwingr physichbr @r t ghegnical  stability, e.g.,

Ll f I
e T N

Pha&hﬁ@édﬁ@hl Bég‘ag@%mmeﬁcsm@ DeBikrprsgnert i(em B, 1998) at pp. 196 and
ggounds of formula | and are cleaved in vivo (in the

M¥m to the corresponding active carboxylic acid.
In the present invention, esters nay be present, for
exanple, where R is -(CH2) COOH, - OCH2COOH,

“Pietzl | aREptabIMHGHE SRRk Edﬂﬂ'@bl@s%nﬁénaﬂ?t &Eerﬂfe@ Wmpound of
which are c eaved (in this case hydrol yzed) Vi vo

fagmuhel dovingspontong srerboxlyich esars ttaiarthe bhmcal reffectiveness and

&hﬁ):pgﬁie% 2)? g%%/ dr %Plg}sl §{J{9§$}P$E&ed WIalré %Egéedv\ingx\ﬁl\?or (1r61l Ithey I01rganism) to the
&‘&?&b@&ﬁﬁé SetiveXalBRLKY hoid BT the FREaIHP |n%n9(§n ufest ﬂnﬁ&%@ Qresent, for
[ ower al Kyl esters are those in which -lower alkyl

sxipgild, t uvlede WiR'h is py(CHLLGOOE], pOEEHCAOTE, fféHﬁhxﬂ))G(wH or -
perazine, etc. The group which is, cleaved
W@Wfﬁeeﬁ’fw lesdrfsies, gf%vtmy‘ivhldﬁﬁ%epﬂs%veﬂ dinethpyfase ém%rolyzed) in
' ] I t:
PAELE MRS BRI o BOMAEEL b R BAER, i wi
-10d2r ratiyy] behich elavephonamy i substitvied arc. ; eyithadettrodytlh, aycloalkyl, etc.

hydroxy group, to formthe correspondi ng carboxylic
Eé@raple WRE e Aoy arakyb psters AtseihAseig el adfyl igrpybstituted with

f)ﬂ?olﬂﬁtﬁ:, preﬁéﬁl&rrﬁor{a%hntehﬁ—rﬁ@th&lﬁﬁ)@’azﬁ’lg, etc. The group which is cleaved in

vivo may be, for example, ethyl, morpholino ethyl, and diethylamino ethyl. In connection
with the present invention, -CONHy; is also considered an ester, as the —-NH, may be cleaved

in vivo and replaced with a hydroxy group, to form the corresponding carboxylic acid.

Further information concerning examples of and the use of esters for the delivery of

pharmaceutical compounds is available in Design of Prodrugs. Bundgaard H. ed. (Elsevier,



phar maceuti cal conmpounds is available in Design of
Prodrugs. Bundgaard H. ed. (Elsevier, WO 2007/009913
\VG&NWEE@®96/064093 9 1985). See al so, H AnsePCEEP2006/064093
Pharnaceutlcal Dosage Forpgs and Drug Delivery

6 995

i?%iés%%aﬁféﬂ HL A o it b PR30 Forpy apaRue fpetivery Systems
A Edmgﬁf%@}twgﬁd9 Edrogh -Lakse®Pot. 4132FckBbok VWP Drug Design and
007/ 009913 / EP2006/ 064093 10 I'n nore detail, the

Predepment fukhdi 96) st modé2rlAéd wi t h conpounds of the

formula (I): R3I ONONXR R2 (I) 5 wherein: Ais O

CH2, S, SO or S2; X and Y are each independently

selected fromthe group consisting of Br, O and -CH3;

R is selected fromthe group consisting of: -(CH2)"

COOH;, 10 -OCH2COCH;, - NHC(=0 COOH; - NHCH2COCH; NNYO

(CH2)p Z)Ir NHN'N Oand NN 15 Zis H, or -C=N

R2 is lower alkyl; R3is Hor lower alkyl; nis 1, 2

or 3; 20 pis 1 or 2; or a pharmaceutically acceptable

salt or ester thereof.
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WO 2007/ 009913 PCT/ EP2006/ 064093 11 Conpounds of
formula (I) are individually preferred and

w@bygioadoogyi cal | y acceptabl e salts thereof arePCI/EP2006/064093

individual ly preferred and phargraceutically acceptabl e
ters eof are indivi referred, . wi.th the
e B e RhCimut fon S SR PR iR s b P
5 The conmpounds of fornula (1) can have one or nore
asymmetric C or S atons and can therefore exist as an
enantioneric mixture, nRXture of stereoisoners or as
optically pure corrpoun{:ls Pref erred conpounds of
formula (1) as desgrlbelq abovg are those, wherein X
and Y are 10 each (INer ot eryed ‘conpounds are
those, wherein X and each Still other
preferred conpounds, se, ein X and Y are
each -CH3. FurtherfRore, it "A” prdferred that Xis O,
and Y is -CH3. Preferred conpounds of forrmula (1) as
descri bed above are those, wherein R is s@) ected 15
fromthe group consisting of: -(CH2)" COCH
OCHZCOO—I - NHC(=0) COCH, and - NHCH2COOH;, and 20
ters thereof. Preferably, wherein R is -(CH2)"
"Preferably, n is 1. O her preferred conpounds

N@O rnss, sese I's -NHC(=0O COCH. O her

preferred corrpoun s are those, wherein R is: 25 N,

N\'é(ﬁd(XChiZ)qach JnklepeBdentiyNeleOted fiom felrouybromsistiref @i Bib Iy and ~CHj;
er e{ i s WD 2007/ 009913 PCT/ EP2006/ 064093 12 1
1S s€ ected from the group consisting of:

-(CH,),COOH;

-OCH,COOH;

-NHC(=0)COOH;

-NHCH,COOH;

Z is H, or -C=N;

R’ is lower alkyl;

R’ is H or lower alkyl;
nis 1, 2 or 3;
pis1or2;

or a pharmaceutically acceptable salt or ester thereof.
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Nl-NYO NH Z O Preferably, Zis CN. 5 1In the
conpounds of fornula (1), as described above, it is

w@e@momesl that R2 is | ower al kyl having fronpQI/EP2046/54093

atons. More preferably, R2 is {jower al kyl having from

ol BB SRS P o SO TREHB Rl L e sans
theRAT hicGHAML MR8 Rtd & I\@%ﬂ@mﬁcmy aﬁé@gj@es&ér} tiR$eof are

defi ned above i's 10 O N, or a
pdandvabe prefaedd with ¢lafecmnqmuedssaﬂ forroula €8 themg tphesicelafly piderred.
Anot her particularly preferred conpound of forrmula (1)

as defined above is ONNGC | COOH H3C OCH3 C

Phe @orﬁﬁkﬁfnﬁgﬁﬁfgfﬂnﬁﬁl(i)%aﬁ%ﬁ%%&%r%&@%ﬁyrﬁﬁ&h@@ or S’thoms and can
Anot her particularly preferred conpound of formula (1)

teradefkicnstasadoamaniiemdid B30 ¢,008018 o PIdicERNO6/00 G4 OpEcally pure
13 ONNC COON n\ HBC OCH3 CH3 or a
ﬁ‘PfﬁP‘H’E’@éutl cally acceptable salt or ester thereof.

Preferred compounds of formula (I) as described above are those, wherein X and Y are
each Br. Other preferred compounds are those, wherein X and Y are each CL Still other
preferred compounds are those, wherein X and Y are each —CHj3. Furthermore, it is

preferred that X is CL, and Y is —CHa.

Preferred compounds of formula (I) as described above are those, wherein R' is selected
from the group consisting of:

-(CH,),.COOH;

-OCH,COOH;

-NHC(=0O)COOH; and

-NHCH,COOH; and

esters thereof.
Preferably, wherein R' is —(CH,),COOH. Preferably, n is 1. Other preferred compounds are

those, wherein R' is -NHC(=0)COOH. Other preferred compounds are those, wherein R'

iS:

More preferably, wherein R'is
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5 Anot her particularly preferred conmpound of fornula
(I') as defined above is H H3C ONON (?*"~ COOH H3C O

WERR70b®13 or a pharnmaceutical ly accept abl e sal PCDEP2006/064093

ester thereof. 10 Another partjxularly preferred

conmpound of formula (I) as defilned above is O HHN
ONONCI NO ~H3CO CcH3 a '15 or a

pharmaceutical ly acceptabl e ga ester thereof.

Anot her particularly preferrgd conpound of formula (1)

as defined above is WO 2007 99 PCT/ EP2006/ 064093

14 OH HC OMN\ NOZXZ'I /INHBCOCN CH3 Cl or a
pharmaceutically acceptable saht or ester thereof. 5
Preferred are conpounds as defined above, which have

an ester group corresponding to R which is

- NHC( =0O) COOR, wherein the ester group corresponding to
BegfadablRZ isCMNH2.  Particularly preferred conpounds of
fornmula (1) as defined above are those selected from

the group consisting of 10

[rfth 2omPORIARRY korBu@X@y, hs Be LHBUPIHRVONT sGabme Bl RX¥)lower alkyl
, b-di met hyl - phenyl ] -acetic acid,

having from 1 to 4 C atoms. More preferably, R” is lower alkyl having from 1 to 3 C atoms.

Other preferred compound of formula (I) as described above, are those, wherein R® is CHs.

A particularly preferred compound of formula (I) as defined above is

N COOH

CH Br

or a pharmaceutically acceptable salt or ester thereof.

Another particularly preferred compound of formula (I) as defined above is

o H\ Cl
Pepra
N
H,C O
CH, Cl

or a pharmaceutically acceptable salt thereof.

Another particularly preferred compound of formula (I) as defined above is



10

15

W 300500903 ono- 4- (5-i sopropyl

[ 3- Chl or 0-4- (5-i sopropyl - 6- oxo- 1, 6-di hydro- pyri dazi n-3
-yl oxy) - 5- net hyl - phenyl] -acetic acid,

n- 3-yl oxy) - phenyl ] -acetic aci di3
[3,5-Dichloro-4-(5-isop opyl-&-oxo-l,G-dihydro-pyridaz
in-3-y|oxy)-pheny|k)ace i cC ac 3

3-[3, 5- Di br onmo- 4- (5-Rg0propy! - 6- F Bdsiq- pyri da
zi n- 3-yl oxy) - phenyl ] - pr opii oni c ,
[3,5-Dichloro-4-(5-i 6 , 6-di hydr o- pyri daz
i n-3-yl oxy) - ph@n | am no] -acetic acjd, N

[3,5- D chl or o- 4- (5- Cgpr opyl - 6- oxo*~1s6- di hydr o- pyri daz
i n-3-yl oxy)-phenyl] -oxalamc 20 acid, 2-

[ 3,5-Dichl oro-4-(5-isopropyl - 6- oxo-1, 6-di hydro-pyri daz
i n-3-yl oxy)-phenyl] -3,5-dioxo- 2, 3,4,5-tetrahydro- |
qr Qphqrm?quafauy@csepé@l%ﬁﬁm qrrcsicg, thereof.

[ 3, 5-Di chl oro-4-(5-isopropyl - 6- oxo-1, 6-di hydro-pyri daz
i n-3-yl oxy) - phenyl] -2H [1,2,4]triazine-3,5-dione, 25

A3otheBba1ib 0410y prelcbred sombomd offfofmiliyl) abdeied hbveds hydr

o- pyri dazi n- 3-yl oxy) - phenyl ] -acetic acid,
[ 3,5-Di chl oro-4-(5-isopropyl - 1- net hyl - 6- oxo- 1, 6-di hydr
0- pyri dazi n- 3-yl oxy) - phenyl | epetlc acid, WO
2007/ 009913 PC,T/EP2006/H6409§{3 15 2-
[ 3, 5- Di chl or o- 4- (5Q.ggpNapy! - 6- by 6<aNhydr o- pyri daz
i n-3-yl net hyl ) - phenyl -Q$¥ di0w OS82 ahydr o-
[ 1,2,4] triazine-6-¢ tril e,
[ 3,5-Dichloro-#.¢C @-oxo 1, 6-di hydr o- pyri daz
i n-3-yl net hyl ) - phen Lﬂ - [ 1,2,4] ©H azine-3,5-dione,
5 3
[ 3, 5-Di chl oro-4-(5-isopropyl - 6- 0xo-1, 6-di hydro-pyri daz
i n-3-yl net hyl ) - phenyl ] -acetic acid,

D1t D I 6- di hydr o- pyri dazi
o PP SIS e P LRRY o ek 2
[ 3, 5-dichl oro-4- (5 I sopropyl -
- met hyl - 6- Qx0- 1, 6- di hydr o- pyri dazi n- o henyl ]

Ago et qug%aréy ]ge:&:rrgdtcgltnpg (fOquﬂa Q 4 defin 21a ove 18

i azi ne-6-carbonitrile,

5-Di chl oro-4- (5-i sopropyl - 6-o0xo0-1, 6-di hydro- pyri daz
-3-yl sul fanyl)-phenyl]-acetic acid, 10

, 5-Di chl oro-4-(5-isopropyl -6-o0xo-1, 6;9ﬂh¥dﬂo-pyridaz

e 3-sul finyl)-phenyld-acegc acid,
o B di hydr -B&ridaz
~J1nyd
N

,5-Di chl or o- 4- (8 pyl-. TR

CH Cl

or a pharmaceutically acceptable salt or ester thereof.

Another particularly preferred compound of formula (I) as defined above is

- 6- 0x0- 1, 6- di hydr OPQWEPTI&@ 064093



10

15

20

25

2-
[ 3,5-Dichl oro-4-(5-isopropyl - 6-o0xo-1, 6-di hydro-pyridaz

wo n@78e®us f onyl ) - phenyl ] -3, 5- di oxo-2, PCT/EP2006/064093

3,4,5-tetrahydro- [ 1,2,4] tripgine-6-carbonitrile, 2-
[ 3, 5 Di chl or o-4-(5- |sopropyl 6- 0x0-1, 6- thydro pyri daz
i ne- 3-sul fonyl )-phenyl] -2H 15 H

[1,2,4]triazine-3,5-dipne, Id 2-
[ 3, 5- Di chl or o0- 4- (G s opy ™\ N O
- met hyl - 6- oxo- 1, 6- ydrio- pyri d 3-§T |') - phenyl

] - 3,5-dioxo-2,3,4, Q;te rahyd 1, 2, 4]
triazine-6-c¢ maceut i cal | N
accept abl e sal% ocﬂgfter thg}eof I20 It will be
appreci ated that t conmpounds OFDgeneraI formula (1)
in this invention nay be derivatised at functiona
groups to provide derivatives which are capabl e of
conversion hack the . parent .c ound in vivo. WO
SOy 6oeS s B e B R RRESR RS “Gescr bed above,
t he novel conpounds of the present invention have been

found to be thyroid hornone anal ogs. The conpounds of
Preferpdexse pomporndnns definedabevse waichbhavien exasdroup carfrsponding to R

t I s of diseases e s -

Wi SH BB SRRt & g RSBty BiyR s i
nmet abol i ¢ di seases, such as obesity, hyperlipidema, 5
hypercholesterolenia and di abetes, and may be useful
PaticaateprefirsdaveposudshoidernisH) ag damead elodwelare those selected from
t eat ohepati.tis at heroscl erosi s, cardi ovascul ar

CSEAPLOn KB hyr 0i di sm  thyroid cancer and rel at ed
(- ?stgﬁrogyla@gxg I Fe@hfdo- p?}ﬂd%?@ &1 '3@1&Hﬂeﬁlaﬁﬁgﬁ%é%[hcetic acid,

dy nmass 1 ndex 25 or greater
[%@hbt(b -ar(Stisvprepydoeoxal 5 6-diteidat- pﬁrldaemph&bnﬁ)e@meitlgd}bhenyl]—acetic
cqonpositions conprising a conpound as defined above
e a pharmaceutical Iy acceptable carrier and/or
i i | X . .
B o L P D G R i) RGP i acid
RubSlichieest-(Rsppoipal-6-yxad ,6-tidydp auiidaan-Byyl@shphenyl]-acetic acid,
substances for the treatnment and/or 15 prophyl axi s of
@h[ééalg@ﬁo%i“c(ﬁ IsPEOMBAURL b Ay dthpyridaginntyeshephenyl]-proprionic
@Iogs particularly netabolic diseases, such as
obesity, hyperlipi dem a, hypercholesterolenia and
0B, supeé s o-A Blisopdpyl-¢-oeeal gl gdrb G ysitl &at-0hepa iphérslamino | -acetic
atheroscler03|s car di ovascul ar di seases,
Sieh othyr0|d|sn1 thyroid cancer and rel ated di sorders

R DRSS PR IEH P O PR GRS e s

@ﬁ@/or prophylactlc treatment of diseases mhlch are
nodul at ed by thyroid hornone anal ogs, particularly

i’réﬁékialc}ﬂ@mﬂééaw@sopyéém%ls6dﬂy§rq pyridagipet- ylppy)déwnﬂ] -3,5-dioxo-
E}épf § %quahleéroe[rl,%,ﬁ trlazme— -carbonitrile,

2-[3,5-Dichloro-4-(5-isopropyl-6-oxo-1,6-dihydro-pyridazin-3-yloxy)-phenyl]-2H-
[1,2,4]triazine-3,5-dione,

[3,5-Dichloro-4-(5-isopropyl- 1-methyl-6-ox0-1,6-dihydro-pyridazin-3-yloxy)-phenyl]-acetic
acid,
[3,5-Dichloro-4-(5-isopropyl- 1-methyl-6-ox0-1,6-dihydro-pyridazin-3-yloxy)-phenyl]-acetic

acid,
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di abet es, and NASH (nonal coholic steatohepatitis),
at heroscl erosi s, cardi ovascul ar di seases,

why@obwpondi di sm thyroid cancer and rel at ed di BOT/EP2086/064093

and di seases, which nethod congyises 25 adm nistering

S BRI A Roaf G PPy -phenyl 3.5
anfgabmﬂ 8l8@aHyard-[ 1004 pRPAhe-6-crboRfilkg to about 50

per day, nore preferably from about 0.3 ny/kg
243 abdoxhlot® 41 isopromet-odeay; 1,edarydrmopwidapnet-glnebiyy)-ifheoyh -

0..70 k bout 3.5 / k d 30 Th
fh%ghPﬁ%W%ggg%‘%ﬁb?a?eguthe usggofgcgﬁgouﬁgs as °
Fﬁﬁ 'D?ﬁﬁot%m?ﬁlsf)ﬁfopgflr@ok@qr@@iﬁ&ﬁrbcpyn@% ar Jrlﬂﬁét‘ﬁ Elf)h@[%g]' 4cetic acid,

eat ment of diseases which are nodul ate yro
[ﬁ)5-ﬂﬁ)lmerrm)Hf&Ki}g;spropph@DKc{lL@dﬂlyqut}alﬁaximﬁ yilmslfhabfpd;lﬁnyl] -acetic acid,

34 %v%%@? b%égﬁ %33@*@614%1 eﬁ%?&'ﬂfﬂ%%ﬁilgﬁgp@n@enyl] 3.5-
&k%%b'z(me%qmgﬁgd[? z%]&a&ﬁg%p@a}w at heroscl erosi s,

car di ovasc I 'seases hypot r0|d|sn1 t hyroid
Eafdechl@od- tfeisapmg}yldtﬁ Smdm’ dihgdrd- pjhﬂﬁzﬁﬁé%dsuﬂh@l) phenyl] -acetic acid,
invention also relates to the use of co

te&lislag-abuieriopy-4- ﬁé%r%éfay%)rwﬁdazsneo SW@&ﬂwh@wﬂsﬁ%ﬂc acid,
RSB bher 2RO 082l BB AR BRI aceic ac

amabqgﬁhbﬂﬁnnsQubaﬁby6nﬁbabamﬂ@dﬁipﬁﬂﬁ@@e3&ﬂ@bnﬁ$pmmﬂ]35-
obesit%, hyperllajden1a hé@ercholesterolen1a and
goapres 1) -talhehylms %ﬂhﬁ&meo pibgnigileat ohepati tis),

t I e

2)[9 Igyr o?({jlg SOtp ﬁ@{ryo% %ercﬁéler yd% ﬁl% 1%? Sareleoaragrytl-2H-
gmg4ﬁh@§ﬁ§gs(h§upbnmedlcanents conprlse a conmpound as
descri bed 10 above. Prevention and/or treatnent of

Mﬁéﬂaicm@rmﬂééésp@sm%1trh@hqdr65f»érﬂéddﬂmhwrpati¢1@m 3-ylmethyl)-phenyl]-
i.abet es ,i e preferred, p rly non insulin

g’lgb %@égg’%?'éegogié%lg([ﬁfp@t%zmﬁ lP ]i i’so is nore

BF £pRirhabutitMBalcLéRanke Slcordls&P tl_ie@edfm e preferred,

particul arly hyperchol esterol em a. WO 2007/ 009913

PCT/ EP2006/ 064093 18 Conpounds of the present

I nvention can be prepared beglnnlng W th comercially

av Hiwil e @pprseiatedithy thaagcannoangs afrgenenal formplagDge tes mvention may be

SHMaNGld £ fEREDA GHRDs 3 ProiRGRAVARR s mﬁ%é Qaptable 9% conversion back
Skl||ed in the art. Chromatography supplies and

yihe pATSAE COrRRPUSE ihtiMehased from such conpani es as for
exanpl e AnalLogi x, Inc, Burlington, W; Analytica

Sal es and Services, 5 Inc., Ponpton Plains, NJ;

Tel edyne Isco, Lincoln, NE, VWR International,
Bridgeport, NJ; and Rainin Instrunment Conpany,
Wburn, MA. Chem cals may be purchased from
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15

20

25

30

conmpani es such as for exanple Al drich, Argonaut
Technol ogi es, VAR and Lancaster. Qutlined bel ow are

w0 e@chioms schenes suitable for preparing such PCT/EP2006/064093

conpounds Further exenplificgion is found in the

ARG5S GBS LTS AL kBT ORE By hHi T o
grd\i% gbl?(ri@érle(ﬁlﬁ@lo %s?_" e %@g@ﬁ%ﬂz %‘%Cﬂ)?(@s)((anﬂgl?fﬁ;t% ncéﬁ’ g?é;e?ére be used in
thertestabnpdnt endfer pﬂVpEﬂa)ﬁB SQlisdapasHy hiplagr nuaskulated MO oad ®rMone

s P 6T RO e el 1 o0 S IGRE TN E D & N

%e%hoﬁ%te@olénﬂa%n&%ﬂ%teb IElnd M 2RAABEb 1R @Qéasg such as NASH

f one,
(nonalcohohc steatohepatltls) atheroscler031s cardiovascular diseases, hypothyroidism,

thyroid cancer and related disorders and diseases. An obese patient is a human with a body

mass index of 25 or greater.

The invention therefore also relates to pharmaceutical compositions comprising a

compound as defined above and a pharmaceutically acceptable carrier and/or adjuvant.

The invention likewise embraces compounds as described above for use as therapeutically
active substances, especially as therapeutically active substances for the treatment and/or
prophylaxis of diseases which are modulated by thyroid hormone analogs, particularly
metabolic diseases, such as obesity, hyperlipidemia, hypercholesterolemia and diabetes, and
NASH (nonalcoholic steatohepatitis), atherosclerosis, cardiovascular diseases,

hypothyroidism, thyroid cancer and related disorders and diseases.

In another preferred embodiment, the invention relates to a method for the therapeutic
and/or prophylactic treatment of diseases which are modulated by thyroid hormone analogs,
particularly metabolic diseases, such as obesity, hyperlipidemia, hypercholesterolemia and
diabetes, and NASH (nonalcoholic steatohepatitis), atherosclerosis, cardiovascular diseases,
hypothyroidism, thyroid cancer and related disorders and diseases, which method comprises
administering a compound as defined above to a human being or animal. Preferably, the
amount of the compound administered is from about 0.01 mg/kg to about 50 mg/kg per
day, more preferably from about 0.3 mg/kg to about 10 mg/kg per day, even more
preferably from about 0.70 mg/kg to about 3.5 mg/kg per day.

The invention also embraces the use of compounds as defined above for the therapeutic
and/or prophylactic treatment of diseases which are modulated by thyroid hormone analogs,

particularly metabolic diseases, such as obesity, hyperlipidemia, hypercholesterolemia and
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WD 2007/ 009913 PCT/ EP2006/ 064093 19 Schene 3 CI OH
0O NDNC X X N+ K2COC DMSO + isonmer N 90 C, 24 h

w@rooioop1D p C 7 O O 6a: X=CH3 8a: X=CH367% BOT/EKRL0h6/064093

8Db: X—CI 78% isonmers 7:1 C1 O QAN ON "NH NaCH, MOCH

%}’ 5@2{3%}%%? ]_9[%15 S%@gﬁj}aq(glg)o ]égb?c@dsc%% )rn(c_a%%rg%gjscaar diseases,
hﬁf?ﬁl%&&dl%ml (HyRR RHRYS ad DR 1AM RReNRRE dRYRENes zed

following a series of reactions outlined in schenes
1-3. The starting rraterlal for the synthe3|s of 10a

hyl
SEE iy ot o Bles HROHC Yaso By R dr 9 P g dhspreparation
f)f PREYERTEHRS f?)k el eyt C%Qh/%r Sr@hdiARL t@é’a!tm@tﬂ%?‘ﬁﬁse?s%s which are

shown 1 n schenme 1 using the procedure describ
Baddlaed byl?hyrb).d hoem()na:hnaikrgs,]parmmw Iﬁhelmhc$hm3ases bﬁﬂgas obesity,

SYRF‘&‘JH% buiEe? Cl@%%é%@x%g é‘gﬁ??soﬁn é%f %@ﬂaﬁ c
g%%?ﬁtg@hhﬁ)i%thé\g%le@%o oun %dalﬁtv\(gieggetg'n ns d&%ﬁtéhthyrmd cancer

and related disorders and diseases. Such medicaments comprise a compound as described

above.

Prevention and/or treatment of metabolic diseases is the preferred indication. Diabetes is
more preferred, particularly non insulin dependent diabetes (type 2). Obesity also is more

preferred. Hyperlipidemia also is more preferred, particularly hypercholesterolemia.
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10 conpound 7 using a base and a catal ytic anount of
an organonetallic halide at elevated tenperatures to

wa@bdoonada (see for exanple, Yuhpyng L. C, etprel/EPIGT064093

Int. Appl. (1996) WO 9639388)18 Base hydrolysis of the

th | st e rmed vi conventi.onal
DR R e DD R u e e T AP RO E Stpgreialy available
Gt R ARM AR ZADN 1D hot Qenbial hﬂitl?e'tl@ Qé@]mqll@@arv@aﬁmeﬁru&&rm% to those
under acidic conditions (see for exanp e, . Che

Solded Pethkiant. ThapmatogEphy s@pplies alndl cgiporey! n@hé:m purqlgsal from such

SORIE098 13" BEERIBb O 0SS PRl by icdl Sy Services

flcardonifod PB[HS CRIPRUDEnE Bsco LORPOHNRES I WR Sn@MALNES) Eﬁ&keport NI;
in"an ‘anal ogous nmannér as 6a (scheme 1) starting from

amﬂTrRammlﬂ IhMrLSthn@Ompz(ﬂyi OMoalirn, BAABr (BemicalsBmay / beHPAchased from
N DVA / % 140

glum@rmesl B 5 %xa@p% @4_%1'/ éf:fgl\én%%t eg@ol(@les?%ﬁEgnﬁoLancaster.
g o LSSy 0y R PR o
BteniptifiCTioads fouBd iBhe spadficixgpipdspteatiled beibiver = pH 6. 7

73%for 2 steps OO OHOH 13 14

Scheme 1 OH
OH X
acetone, DMA Mel, Et,0
EtOH reflux _—
crude
/
+
/N\
1a: X =CH, 23.X=CH346% 3a:X=CH,
1b: X=Cl 2b: X = Cl 66% 3b:X=Cl
OH o
X KOH, H,0
ethylene glycol
dimethyl ether MeOH, H,SO,
EtOH, NaCN reflux 70°C
—_— —_—
N
~N
N OH
4a: X =CH, 60% 5a: X=CH,; 84% 6a: X=CH, 86°/
4b : X = Cl 55% 5b: X =Cl 97% 6b:X=CI 91%
Scheme 2
O
Cl Cl
I —_— I
_N AgNO, N
(NH,),S,0,
Cl H,SO, Cl

sulfone, CH,CN, H,O
67% 7



5 Conmpound 14 was synt hesi zed follow ng a series of
reactions outlined in schenme 4. The starting materi al
wo 00715y nt hesi s of 14 was 2- (4- hydr oxyphenybPQ BPEPBNOD64093
whi ch was converted to 11 undgr conventi onal
brom nati on conditions (see for exanple, J.
Chgm Spc., 1989, 111(24), 8912-8914). Condensatyon of
conpound 7 and conpound 11 10 was acconplished with ¢
potassiumtert-butoxide in N, N-di net hyl
hi gh

12

zi none + isomer

(minor)
H OH
e+ | |
30 LAS N; i N 83%100%@00 OOO0H 15 16 7 pC C
9 NN~NtBuOkK / DVMA O N Jones Reagent, O N 140’00024
h C Cl acetone Cl62Cf=CdA4% 1| |/ 95% 8a: X = CH, 67%
6b: X = Cl 8b: X=_Cl 78%
isomers 7:1
yZ | Cl yZ 0
Y /N 7~
0 N o x> _NH
NaOH, MeOH NaOAc / HOAc
100% X +isomer 100°C 1-2d X
_— - (minor) -
0 0
OH OH
9a: X =CH, 10a : X = CH, 65%
9b: X =Cl

somers 741 10b : X = Cl 32%
Compounds 10a and 10b were synthesized following a series of reactions outlined in
schemes 1-3. The starting material for the synthesis of 10a was 4-hydroxy-2,6-dimethyl

5 phenyl acetic acid methyl ester, 6a, which was synthesized in five steps from commercially
available 2,6-dimethyl phenol as shown in scheme 1 using the procedure described by
Gardner, P. D., et. al in J. Amer. Chem. Soc., 1959, 81, 3364. 3,6-dichloropyridazine, was
alkylated to give compound 7 (scheme 2) (see for example, Organic Preparations and
Procedures International, 1988, 20(1-2), 117-121). Compound 6a was condensed with

10 compound 7 using a base and a catalytic amount of an organometallic halide at elevated
temperatures to afford 8a (see for example, Yuhpyng L. C., et.al. PCT Int. Appl. (1996)
WO 9639388). Base hydrolysis of the methyl ester of 8a was performed via conventional
procedures to afford compound 9a. Conversion of the chloropyridazine 9a to pyridizinone
10a was performed under acidic conditions (see for example, J. Chem. Soc. Perkin Trans.

15 1: Org. and Bioorg. Chem., 1988, 12, 3103-3111). Compound 10b was synthesized in the
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15

OH OH0 17 18 0 NH NaCAc / HOAc 0 N 100C 24 h C
Cl 65%1 OH 0 19 Conpound 19 was synthesi zed

wo odo7ovsongy a series of reactions outlined in SECTERE2086/064093

The starting material for the@mynthesis of 19 mas

A L8 YRBER B P C T B Sonat GRS Sesiea in an
giisholub ﬁﬁﬁn&r%@%a é@heﬁé@ﬁﬁhﬁmg'ﬂ%ﬁ@é’om undgb: al., Chem
Pharm Bull., 3, 31(10) 424-3445) . Conpound 15

was reduced to conpound 16 using |ithium al um num
hydride in tetrahydrofuran at |ow tenperature and
sBeere 4 eacti on tines. Conpound 16 was converted in
three steps to pyridi zi qne 19 under conditions which
weh® descri bed previousl' 10 WO 2007/ 009913

P P2006/ 064093 OH Br Br
Br 2. Br,/ Ho3sc  DIVA INANBNK NaOHQ SN

| 400& T8y 44 NERH By ' 140°C 24 1
= ~N
82% 49%
OH OH

" 7

Cl
a
TEMPO > _N \ _NH
sodium chlorite in water @) N
sodium hypochlorite in water NaOAc / HOAc
CH,CN / CH,CI, Br Br 120°C 24h  Br
sodium phosphate buffer = pH 6.7 73% for 2 steps
O
OH
13 14

Compound 14 was synthesized following a series of reactions outlined in scheme 4. The
starting material for the synthesis of 14 was 2-(4-hydroxyphenyl)ethanol which was
converted to 11 under conventional bromination conditions (see for example, J. Amer.
Chem. Soc., 1989, 111(24), 8912-8914). Condensation of compound 7 and compound 11
was accomplished with potassium tert-butoxide in N,N-dimethyl acetamide at high
temperatures to produce compound 12. Compound 12 was oxidized to produce compound
13 using a similar procedure as described by Anelli, P.L., et. al, J. Org. Chem., 1987,
52(12), 2559-2562. The chloropyridazine 13 was converted to the pyridizinone 14 under

conditions as described previously.
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CHOHOH 207 21 A O ,N NH Jones Reagent O N NaQAc
/ HOAc O N acetone Br Br 1200C 24 h Br Br 95% 1 / 72%

WO 200700993 HO 0 22 23 Conpound 23 was synt hesi BE€DEP2006/064093

following a series of reactions outlined in scheme 6.
ronl pation of 2-(4-hydroxyphenyl)ethanol to produce

conpound 20 was perforned under 5 conditions

pregjously described. Conppund 20 was condensgg with

compound 7 usiggg, pot assi u te%{-butoxide Ln ¢
N, AR, et hydiisdbe: amge- G emmrmUrg gduc X
cQ nd 21. Geepound 2 oxi diaHeTHFt 0 CO d 2 Y
by "onef ee T8 xampte;—Bowden et . ZN
al . .LChem ®uc., 1946, 39-2@). Ppe chlorop.rldazine

anal og 92 was then convertgd to the pyridazi nope 23 Cl

under condltlons preV|oust descri bed. The 3,5 ]

dlchlorophenyl anal og of 23 t he 3, 5-di net hyl phenyl

anal og of 23, the 3-chloro-% nethyl phenyl anal ¥y of 7

23, 3-brono-5-net hyl phen nal og of 23, and the

3-brono-5- chl orophenyl angal og.of 23 can be

synthesized in a simlar . WD 2007/ 009913 ~ C

PCT/ EP2006/ 064093 23 Cl Sd ewe 7N OHC I 3 N

NaQAc / HOAc N 100C 24 & \ cag/  Cul ©g

2. 1 N RgeE Mwead, 90pC 24 h d?ﬁ@ b4h 50% 5 4%
NH?

H2 G d |

44% 95%
OH
OH O
17 18
Yz O
X NH
NaOAc /HOAc N
100°C 24 h
Cl Cl
—_—
65%
OH
O

19

Compound 19 was synthesized following a series of reactions outlined in scheme 5. The
starting material for the synthesis of 19 was methyl 4-hydroxyphenyl acetate which was
converted to compound 15 under conventional chlorination conditions (see for example,
Maeda, R., et. al., Chem. Pharm. Bull., 1983, 31(10), 3424-3445). Compound 15 was
reduced to compound 16 using lithium aluminum hydride in tetrahydrofuran at low
temperature and short reaction times. Compound 16 was converted in three steps to

pyridizinone 19 under conditions which were described previously.



724 0 ONH NHOM-(CNBH3 N Cl N HOAc/ MOH CHzCl 2

Cl + HOH MgSO™4 OH/ 24h OO0 17%Cl NH C \ NH2 Y OH
wW@200200091L0mpound 26 was synt hesi zed f ol | owi ngPEI/ERI00€664093

of reactions outlined in schem®» 7. The starting

mat eri al, 4-am no-2, 6-di chl orophenol, was condensed

wihere Conpound 7 to produce 5 conpound 24 by the

procedure descri bed pr ey i ously. The chl oropyri dazi ne Cl
24‘%&5 converted to the %yrlda2|none by the procedur

wdrotypi s @Wf the resulting A N

t heh converted &0 conpopnd 3
q i g resin (JVP- cyndibbor ohy
-rC|aIIy avai l abl e friom 10 Ardonaut Technol ogi ¢
and #oxylic acid. The 3, ®wHli br onophenyl anal og o
26, the 3,5- dinethyl phenyl anal og of 26, the
3-chl or o- 5- net hyl phenyl anal og of 26, 3-brono-5-
met hyl phenyl anal og of 26, and thge o1
3- br ono- 5- chl or ophenyl anal og of 26 can be
synthesized in a simla nner. WO 2007/ 00991
PCT/ EP2006/ 064093 24 Schene 8 CI CI N | NN
NC +p C THE / DI PEA NaOH / McOH O 76%

&NH
Jones Reagent NaOAc / HOAc
acetone 120°C 24 h
95% 72%

Compound 23 was synthesized following a series of reactions outlined in scheme 6.
Bromination of 2-(4-hydroxyphenyl)ethanol to produce compound 20 was performed under
conditions previously described. Compound 20 was condensed with compound 7 using
potassium fert-butoxide in N,N-dimethylacetamide at high temperatures to produce
compound 21. Compound 21 was oxidized to compound 22 by Jones oxidation (see for
example, Bowden, K., et. al., J. Chem. Soc., 1946, 39-45). The chloropyridazine analog 22
was then converted to the pyridazinone 23 under conditions previously described. The 3,5-
dichlorophenyl analog of 23, the 3,5-dimethylphenyl analog of 23, the 3-chloro-5-
methylphenyl analog of 23, 3-bromo-5-methylphenyl analog of 23, and the 3-bromo-5-

chlorophenyl analog of 23 can be synthesized in a similar manner.
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OC Cd &NH 2 O~"Y OO 24 27 Cl O NNH C NaOAc /

HOAc Cl p 100C/ 24 hp | 56%C NHC NH-51Y OOOO
W@OERH0D9928 29 Conpound 29 was synt hesi zed f ol | p@I/EB2086/064093

series of reactions outlined igg schene 8. Conpound 24

was converted to compound 27 via acylatiqh of the

asdhere 2M t h met hyl oxalyl 5 chloride |(seg for exanpl e,

Sellstedt. J.H, et. al, J. Med. Ch ; AP, 18(9),
. Conpoynd 27 was converted to tonpound 281. BaDAc | HOAG
sig of the ( -ketoKec%t /BIQS(; he t@ acj g\ NaoH Mo
I ' Nons 39%% exarrple
ghenLh__l Y

29 byNche procedur ¢ descri bed previ ousl y:
3, 5- dlbronophenyl anal og of 29, the 3,5 10

di met hyl phenyl anal og of 29, the

3-chl oro- 5- net hyl phenyl anal og of 29, 3-brono- Q;
nmet hyl phenyl anal og of 29, and the

3-br - chl orophenyl anal og of 29 can b NH
synthesi Zed in a simlar manner. WO 2007/ 009913 |

PCT7 EPZ006N0864093 25 oScheme 9 OMB-(@)BH,NH N
NaNQO/ CONO | Cl . /N HoApimeoti gihCl H2Q) 00 CI
a NaOAc c CF Gy OH Mg$0, 50°C 24h
o) S -
17% Cl NH
Cl NH, kﬂ/OH
25 26 O

Compound 26 was synthesized following a series of reactions outlined in scheme 7. The
starting material, 4-amino-2,6-dichlorophenol, was condensed with compound 7 to produce
compound 24 by the procedure described previously. The chloropyridazine 24 was
converted to the pyridazinone by the procedure described previously. Hydrolysis of the
resulting acetamide was performed under standard aqueous basic conditions to produce
compound 25. Compound 25 was then converted to compound 26 via reductive amination
using cyanoborohydride on resin (MP-cynanoborohydride, commercially available from
Argonaut Technologies) and glyoxylic acid. The 3,5-dibromophenyl analog of 26, the 3,5-
dimethylphenyl analog of 26, the 3-chloro-5-methylphenyl analog of 26, 3-bromo-5-
methylphenyl analog of 26, and the 3-bromo-5-chlorophenyl analog of 26 can be

synthesized in a similar manner.
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cyanoacetyl urethane 1200C 1.5 h/ | 76% 61/ CCN

H2 NNHNN OYNI \\ , 7/ 1 NH NNOOO 25 30 31
w@Eoompoonds 31 was synt hesi zed foll ow ng a seri eBCDEP2006/064093

reactions outlined in scheme 94 Conpound 25 was

cogl){eg%tsed to the cyanoacetyl urethane 3 Ifol | ow ng the

procedure of 5 Carroll, RD., et. |al.,fyJ. Med. Chem,
1983, 26, 96-100. Cyclization of hane of
conppourjd 30 to produce cyano-azauraci|] 31 was carried
i ng the procedure of Carro /NRCP., et.
al ., d. Chem, {1983, 2 ;=100. The
3, 5- diyrongpheny N |of% O 1N NaOH /MeoH >
3, 5-di pet hyl phenyl™~ ang] og of 3&% t he 98%
3-chloro t hyl pheny®® anal og of 31, 3 NH

br ono- 5- | phenyl anal og of 31, and the

3- br omm<’5-hl onaphenyl anal og of 31 can be @%\’//O

synthesized in a simlar manner. Schenme 10 O/ OO/ O
IS ,NH,NH ,NHO NO NO N HCA / HOAc ~

mer capt oacefic acid d C 120C 2 d C C 1700C*1 h Cl
Cl 23% 78% & /NYON/N ON NH HO NHHN ON O O O O

B [ M

=N ~N

cl NaOAc / HOAc cl
0O 100°C/ 24 h
—_—
56%
Cl NH Cl NH
O O
O O
OH OH
28 29

Compound 29 was synthesized following a series of reactions outlined in scheme 8.
Compound 24 was converted to compound 27 via acylation of the amine with methyl oxalyl
chloride (see for example, Sellstedt. J.H., et. al, J. Med. Chem., 1975, 18(9), 926-933).
Compound 27 was converted to compound 28 by hydrolysis of the a-keto ester to the o-
keto acid using standard conditions (see for example, Minisci, F., et. al., J. Org. Chem.,
1995, 60, 5430-5433). The chloropyridazine 28 was converted to the pyridazinone 29 by
the procedure described previously. The 3,5-dibromophenyl analog of 29, the 3,5-
dimethylphenyl analog of 29, the 3-chloro-5-methylphenyl analog of 29, 3-bromo-5-
methylphenyl analog of 29, and the 3-bromo-5-chlorophenyl analog of 29 can be

synthesized in a similar manner.



31 32 33 Conpound 33 was synthesized followi ng a

series of reactions outlined in schene 10. 15 Conpound
waloomasvsconverted to conmpound 32 by hydr ol yzi nBCT/BB2006/064093

cyano group to a WO 2007/ 009918 PCT/ EP2006/ 064093 26

carboxylic acid via the procedure_descri bed by

Cadchddels, R D., et. al., J. Med. Ch , 1983, 26,

96- 100. Conpound 32 was then converied o conpound 33 0

by ,decay boxyl ation follow ng therofedure described &

by JCarjlol |, RD., et. al., J. MdChem, 1983, 26, ~ NH
0. NThe 3 §| mcngphenyl al¥g of 33, the 0~ °N

nedhy! phegilang 68 o.33Xtbei 3 5 o ol
chl oro_ f\l [ %bg%aMhreﬂ%| og NaOAc / HOAc
et hyl phenyl anal

’ 120°C 1.5 h
og 3, a

3 can be gynt hesi zed

br ono- 5- ophenydx anal og of
inasin manner. Schene 11 OH0O CI ~ N O N NH NxN

O NG : \|CIO O NaGAc / HOAC 40Q 4
hCICIll4C24h25(DQn/ %72% OHO0O0 17 NH
35 O\N,NO\N N NaCH /|| M Jo‘n Reagent 2524 h

Cl Cl Acetone CI Cl 97%19%LOH OH 0 36 37 10 O
Compound 3§ was synt hesi zedspollowing a series of 31
reactions outlined in schenme 11. The

Compound 31 was synthesized following a series of reactions outlined in scheme 9.
Compound 25 was converted to the cyanoacetylurethane 30 following the procedure of
5 Carroll, R.D., et. al., J. Med. Chem., 1983, 26, 96-100. Cyclization of the urethane of
compound 30 to produce cyano-azauracil 31 was carried out following the procedure of
Carroll, R.D., et. al., J. Med. Chem., 1983, 26, 96-100. The 3,5-dibromophenyl analog of
31, the 3,5-dimethylphenyl analog of 31, the 3-chloro-5-methylphenyl analog of 31, 3-
bromo-5-methylphenyl analog of 31, and the 3-bromo-5-chlorophenyl analog of 31 can be

10  synthesized in a similar manner.

Scheme 10
O

=z o =z
\ _NH \ _NH \N _NH

HCI / HOAc mercaptoacetic acid

120°C 2 d 170°C 1 h Cl Cl
—_ -
23%
78%

Z
\
_(
@)

31 32 33

Compound 33 was synthesized following a series of reactions outlined in scheme 10.

15 Compound 31 was converted to compound 32 by hydrolyzing the cyano group to a



chl oropyridazine 17 was converted to the pyridazi none

34 by the procedure described previously. The
weyoordewinone 34 was al kyl ated usi ng base and pet/Bp1006/064093

iodide to produce compound 3%¢g ol | owi ng the procedure

it o Do O0alie” Sootlheens Ea Wiy 9 dapeg: Chem. 1983,
@e9@199h0bo§1 okt 8n »%ﬁsa@%r Qor%ﬁe& té%&mh& 208y (®@8&boxylation

for exanpl e, user, C.
@dlowmglgldfpro@ﬂprﬁwcmdzlﬁo(imﬂggiﬂ@ RﬁtTﬂlEPJZ(Miﬁi @mmasmss 26, 96-

0030 TSP BI A HETOR B S0 W o HESIY ISR H kst of 33, the 3-
5 éﬁorotﬁ%eﬁlgf%ﬂh?eﬁﬂﬁwi%pbﬁ @Xl 3%@158% ﬁ&h?lz)heﬁytp @nalog of 33, and the 3-

| or o- hyl plienyl anal og of
Brolmoofrohbroph iyl lapdieg yt 3 hoal bfgsymﬂleéiz?ed mrad;mnhm manner.
3- brono-5- chl orophenyl anal og of 37 can be
synthesized in a simlar manner. 5 CI  Schene 12 CH C
Bichddte 19 NN N DVA, t BuOK Br Br QAc,/ HOAc | + 140C,

3.5 h 114C 24 h C 51%92% OH 11 38/ OO ,NHN
N Br Br Br K2CG3 2N KOH 1|\/EO—I |08| de 550C 1 h h 0
X NH

50C, 24 h 19% 0% 0 O

N
o N cl ol KCOy/ Mel
Cl Cl NaOAc / HOAc 40°C 4 h
114°C 24 h 25°C 24h
- = _—

O
OH \[]/
O O
17 34

)

0 \N/N\

fﬁo
o \N /N\
NeOH MeOH ¢, o oo G ci
I _—
97% 19%
OH

OH
36 37

10  Compound 37 was synthesized following a series of reactions outlined in scheme 11. The
chloropyridazine 17 was converted to the pyridazinone 34 by the procedure described
previously. The pyridazinone 34 was alkylated using base and methyl iodide to produce
compound 35 following the procedure similar to that described in J. Med. Chem., 1989,
32(10), 2381-2388. The acetate 35 was hydrolyzed to the alcohol 36 under standard basic

15 conditions (see for example, Hauser, C. R., et. al., J. Amer. Chem. Soc., 1945, 67, 409-



OO 3940 YOOONONN N I I Br Br Jones

Reagent Br Br Acetone 52% OH OH O 41 42 Conpound 42
woam7synihesi zed foll ow ng a series of reacti OPSI/EP2006/064093

outlined in schene 12. Conpournd 11 was converted to

S50k ameanh 3o it b 6BRIBT 4B RSHhE 57 i SERE Dhafdon. The 3.5-
dibRorAd Bh;ﬁy@:ﬁ&lk@ngf anakieg 308- dﬂr?eth)tl enyl analog of 37, the 3-chloro-5-

3, 5-di met'hyl phenyl anal og of 42,
deiylpdmwl Swnpleg hyfl ﬁ)ﬁeji‘rjvtorm}ého@hyjphml analog of 37, and the 3-bromo-5-

SRS R L e b s B e s Bl Bendde hesi zed

in asimlar manner. Schene 13 0 C N C C O
K2C03/DMF Cl CI SnCh 58% O-NONOO'O 43 C %dC
N NC C THF/ tBuOK NN HCl / AcOH/ H20 + 1 600C
1 ﬁ’c'(?l“ed? 1200C 24oh|

> N
0~ N7

DMA, tBuOK  B' Br  NaoAc/HOAC

140°C, 3.5 h 114°C 24 h
_—

51% 92%

0]

/ fY

N SN

Br Br Y
K,CO,

isopropyl iodide 2N KOH / MeOH

50°C, 24 h 55°C 1 h
_—

_—
O,
79% 100%

Jones Reagent
Acetone

52%

Compound 42 was synthesized following a series of reactions outlined in scheme 12.

Compound 11 was converted to compound 42 in five steps using previously described
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C 77%76% NH2 NH2 7 44 45 O / O N/ NH N.NH NH 1.

NaNO2 / HCI 0CC C C Ca N~ 2. pyridine / H20 0C

wWO2a0A00991HOAC Cl CI cyanoacetyl urethane 12008CTWEP2006/064093

75% HN 39% NO ~ N NHR2 \/ON\ NHYIl NOONO 5

46 A7 48 nd 48 was synt hesi.zed foll ow ng a

SOeIIdi“é%lS'ofT%g gg%ﬁICgI%OP&]ﬁFﬁiaﬁéag iOE ﬁ?cﬁ“& r{’eﬁﬁ%‘?@%enﬂ analog of 42, the
$1cBlokd-BUnEMRYIBRdnR analo? 0BAb B HROMAG-B=RetR{IbRARE BEASLE of WASand the 3-
converted to conpound 43 by selectively displacing

bilvence fricblooopdienyl lealgg pH42 cindhe syinthhsizdden arsingitr henned
fromtent-butyl 10 cyanoacetate (see for exanpl e,

Salturo, F., et. al., PCT WO 00/17204). The nitro

or ddpmefis conpound 43 was reduced to @an am ne using

standard conditi ons. The tent-bu i of 43 was

hydr ol yze®© carb I d to gi e conpoun ee

for exanpl e Ituro,Q%¥{ﬁgf. a '"WO OO%T%%E&E.

The ani on of YConpoun conde with conpssand 7

to give cogpﬁgnd 48”usilhg sim | arl, procedure
described by Salturo, F., et. al.,oP&d WO WO

2007/ 009913 PCT/ EP2006/ 064093 29 04/ 17204. The

chl oropyri dazi ne 45 was converted to theNgyri dazi none
46 under acidic condiNi ons at high tenpelat yjes.

Under |t he§e conditiefrs, the cyano_ g Aa3( hydrol yzed

tot caroxyl.i c ?nd t hen d¥&ar boky! At ed usin
I HF/, HGI,/ ACOH / H,0
the pro |edu'ﬁ'e & by et Mg SN

J. Med.
converted|[to conpo
previ ousl §' descri beg, 5
48, the 3,5-di nethyFphenyl anal og of [48, the
3-chl or o- 5- et hyl phenyl anal og of 48, N3 br ono- 5-
met hyl phenyl anal og*¥f 48, and the_ %

3- br ono- 5- chl or ophenyl anal og of 48

@)
Z @)
O Xy ~NH X, NH
=z N~ N~
X NH 1.NaNO,/HCl o°Cc (i Cl Cl Cl
N 2. pyridine / H,0 0°C NaOAc / HOAc
Cl Cl cyanoacetyl urethane 120°C1h
—_—

o O
75% 39%

HN\N N/NYO
H I
NH
| e e
N
O O O
47 48
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Compound 48 was synthesized following a series of reactions outlined in scheme 13. The
starting material, 1,2,3-trichloro-5-nitrobenzene, was converted to compound 43 by
selectively displacing the chloro at the 2-position with the anion formed from ters-butyl
cyanoacetate (see for example, Salturo, F., et. al., PCT WO 00/17204). The nitro group of
compound 43 was reduced to an amine using standard conditions. The fert-butyl ester of 43
was hydrolyzed and decarboxylated to give compound 44 (see for example, Salturo, F., et.
al., PCT WO 00/17204). The anion of compound 44 was condensed with compound 7 to
give compound 45 using a similar procedure described by Salturo, F., et. al., PCT WO



synthesized in a simlar manner. Schenme 14 0 0 0 N_NH
NNHNNH C C HCO / HOAc CI C nercaptoacetic C C
wa0@@oewizl 145C 81% NAN O NAN O 40% NON O ~pdd/EP165/064093
NH~ NH N~ OOOO 10 48 48 50 Cbnpound 50 was

| ] i f .
PP LR na P eRebsmbsire 45 b SorBur R G b B Bitppbl e under acidi
S&hdith ok WP hishaPspéhate WeU BH IBGE 'C@ﬁ&itloﬁ)sr end Quid gro y‘ﬁas hydrolyzed
3, 5- di br omophenyl anal og of 50, the 3, 5-di et hyl phe

ik ogrbokylisticid kel thes d:adhixglatedSisingtthy boivediyt damabcrgby Carroll, R.

f 50, 3- y] anal o , and t
ol T G DRy b 0 S0 B Sy huelEdTo compound
5 h@ Py ﬁbn%s%mei?%?é re%ﬁﬁ@&’oﬁ@&? IphPSA hﬁ?@&@?ﬁe@@ﬂéﬁ%ﬁ)g of 48, the
Sche J Pd(OAc) 2/ dppp /
BlZSﬁﬁleﬂly}ﬂﬁEwl /anNag\IC(ﬂ 48, &B%Morbﬁ&de%yl@ﬁbnyﬂanﬂ)g Z)f 48, 3-bromo-5-
0
;?‘Jé%{yb/hﬁlg rana 0g og 48, arsl(? g 13/—0br(4m(/) 59%{01@& nyl analog ofl 48 can be

synthesized in a similar manner.

Scheme 14
O O
=z z
\ _NH \N/NH \N/NH
Cl mercaptoacetic Cl Cl

HCI/ HOAc

100°C acid

145°C

B

40%

NH HO NH %(NH
=
N /
o)

10 a8 49 50

81%

Compound 50 was synthesized following a series of reactions outlined in scheme 14.
Compound 50 was obtained from compound 48 in two steps that were described
previously. The 3,5-dibromophenyl analog of 50, the 3,5-dimethylphenyl analog of 50, the
15  3-chloro-5-methylphenyl analog of 50, 3-bromo-5-methylphenyl analog of 50, and the 3-

bromo-5-chlorophenyl analog of 50 can be synthesized in a similar manner.



10

,NH NH )NNH BAL-H N PPh3/ CBr4 N D C C THF C dC
CH2Cl2 oCd I A 36%0O0O0CHBr 52535400 .. "NH
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fﬁj:he,ggxqsng a series of reactions outlined in schenme 15.
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P426 2431) The broni de 51 was [Converted to
Py, € er |-|5$o ?NOAD?;}I di um cat alLys Pd(OAc),/ dppp / Et,N

car bon Iatl on A see for gxanpl e, TaRhEMiMeOH/CO
C 4 386! 15869).  50°C
52 vvas reduceagb,t o conpounby stamdard—
gn conditions, treatnment w 90%
di i sobut yl al um num hydrl de in tetrahydrofuran (see for
exampl™! Yoon, NN.M, et. al., J. 10 &g. Chem, 1985,
50, 2443- 2450) The al cohol 53 was cgpverted to
brom de 54 usjng WO 2007/ 009913 PCT/ EP2006/ 064093 3
standard coyditions (see for exghple, Lan, A . J. Y.,
et. al., J.JAmes. Chem Soc. o 109, 2738-2745).
The brom g€ 5 was di spl aced od| um cyani de to

produce nlri 55 using thelgroggdure described byl NH
Law, H “eIN"al.pgdaMed. Chem [N1998, pphl.ceR243- 225F. N7
The, i | eg55 wasHmydipl yz&d t@| aci b, /by a g cl
conve orial procedure tO ool yze a—nt+t+t+ie

36%

0”0”7 OH Br
52 53 54
0
AN =
Ny -NH XN
NaCN/H,SO,
DMSO cl cl HCI / reflux Cl Cl
13% for 2 steps
OH
N
N N O
55 56

Compound 56 was synthesized following a series of reactions outlined in scheme 15. The
amine of compound 46 was converted to the bromide of compound 51 using standard
conditions (see for example, Doyle, M.P., et. al., J. Org. Chem., 1977, 42(14), 2426-2431).
The bromide 51 was converted to the methyl ester 52 by palladium catalyzed carbonylation
in methanol (see for example, Takatori, K., et. al., Tetrahedron, 1998, 54, 15861-15869).
Compound 52 was reduced to compound 53 by standard reduction conditions, treatment
with diisobutylaluminum hydride in tetrahydrofuran (see for example, Yoon, N.M., et. al., J.
Org. Chem., 1985, 50, 2443-2450). The alcohol 53 was converted to bromide 54 using



5 to a carboxylic acid under aqueous acidic conditions
(see for exanple, Wnner, 0., Og. Synth.; Coll. Vol.

wo 007080833 760). The 3, 5-di met hyl phenyl anal ogrOf/EBBN6/064093
t he 3-chl oro 5- net hyl phenyl agnlal og of 56,

%ﬁ%{agﬂgégdl 10018, %Pegg %anpg:ﬁ%% J5 % and tz Amer. Chem. Soc., 1987,

$09tegioz8e) IThe%@ﬂnmelﬁrwmwced\o@h%%M&%%% to produce nitrile 55
PCT/ EP2006/ 064093 32~ Schene 16 Br Br S/

AIBNtigr piBcedir@AksdHbet bBrLaNaCEN fet.DVBO Mé‘@l @hemef IIB% PHE 2243-2251.

S % 94% 78%
gﬁpni/trﬂp;é% ; 4}@@% ; ' yga7 q_(g\lrhyggt@ procy: rgl gg%%‘?{yze a nitrile
Qathox{Hd fia 3p4& 19 Doditore (& frexdiplel w 0., Org.
LAt 4 A RaberBasie S (R el Wemer, ., Ore
Sefth.yxCoBr VBI. IN23963, B8 616 3,0 dimethylphenyl analog of 56, the 3-chloro-5-
methylphenyl analog of 56, 3-bromo-5-methylphenyl analog of 56, and the 3-bromo-5-

chlorophenyl analog of 56 can be synthesized in a similar manner.
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49%0 N/ 63 OH 64 Conpound 64 was synt hesi zed
wo odo7ovsongy a series of reactions outlined in SECTERE2026064093
The starting material, nethyl3
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a tetrahydropyranyl ethe®” (s@e for exanpl e, H

M yashita, M, et. al., J. g. Chem, 1977, 49,
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N, N- di e yrformarri de atg5 hilgh tgnperatures ©b

pro%lrjce conmpound 61 using 3§ ar procedureas
desCFrbetby > SaHe (rraS F. | ., PCT /"TR2O04iaH / DMF
Conpou was tTeSted undéxaci dic cbnditilonsy at 105°C

the pyridzppone, hydrolysis of tHe nijtrile noiety to
the carboxylic acid followed bydecarboxyl ati on of
t he aci d,s9a onversion of the tetrahydropyranyl
protected 10 gl cohol to the benzyl chloride of
compound 62 ¥~ Chl ori de of conmpound 62 wa
[ odi um cyani de to produce nitrilq%63
.al.

di spl

J. r 1998, 41, 2243-2251. _Oorrpour@l' was
synt 3 $9n1 CORBOUN AciBed! | OW Ng & PINCEduWaén/ pmso
t hat wa cri bed pzewi/aesH giuxVO 2007/ 09913 H,SO,
PCT/ EP2 064093 —34—Schepp 17~
36% 67%
0]
0] Cl
61 62
0]
= o =
_NH
X NH SN
Br Br HCI reflux Br Br
49%
0]
~
N” 63 OH 64

Compound 64 was synthesized following a series of reactions outlined in scheme 16. The
starting material, methyl 3,5-dibromo-4-methylbenzoate, was brominated to produce
compound 57 under standard bromination conditions (see for example, Buu-Hoy, .P., et.

al., J. Org. Chem., 1953, 18, 649-652). Compound 57 was converted to compound 59 in
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OH A 1. KO Bu/DVA 900C ONH 2. Phthalic anhydride C
Cl / toluene reflux C fd N 3. NaQAc/ HOAc + N refl ux

WORB7@9968% O Np 7 65 ONO N\ O 1. NaNO2PGICEPAOEHE4093

DMF-DVA CI CI nBuNH2/ MeCH O NMi3 2. Cya oacetyl uret hane

N T L% et 20000 OB S8, SR QP 0
EsveNidnaMNbrci® & EnveR afUcobONBAURRaBAr ¥R Sanyl cther (see for example,
synt hesi zed following a series of reactions outlined

Miyashite M., 27 .al. TheDigt &hemnd 9rat 42, B883-3774). Condensation of compound 7

T T A T L —
ﬁlggztlg{n?%hﬂésaﬁ?&)%ﬁugg RBpsLaY Bl eidee IRGh AL U8 cedlRe as described by
Salturo, F., et. al., PCT WO 00/17204. Compound 61 was treated under acidic conditions
at elevated temperatures. These reaction conditions resulted in the conversion of the
chloropyridazine to the pyridzinone, hydrolysis of the nitrile moiety to the carboxylic acid
followed by decarboxylation of the acid, and conversion of the tetrahydropyranyl protected
alcohol to the benzyl chloride of compound 62. The chloride of compound 62 was
displaced with sodium cyanide to produce nitrile 63 using a procedure similar to that of

Law, H., et. al. J. Med. Chem., 1998, 41, 2243-2251. Compound 64 was synthesized from

compound 63 following a procedure that was described previously.
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internedi ate was then treated with phthalic anhydride
at elevated tenperatures to formthe phthalimde. The

wo emalobdongy pht hal i m de was heated in gl aci al aeet/ER2006/064093

acid with sodium acetate to pypoduce conmpound 65. The
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E., et. al., Synth. Conmun., 2002, 10 32(11), O
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protectigpg group of compound VO, 2R0A(F9RI13 X, NH
P2006/ '

924093 3b 64 was remavuscanugiiceg but yl a i neN

PCT
in QE 3 t ele

67. Genpound 67ﬁyﬁ
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pot assi um’acetate in N, di net hyl acet am de a® 0
el evated tenperatures. The 3,5-di bronophenyl analog of
69, the 3,5 5 di hyl phenyl anal og of 69, the
3-chl oro- 5- et hyl phenyl anal og of 69, 3-
ogfof 69, and the

h | anal og of 69 can
R a NimYar manner. Schene

grg%ﬁﬁgﬁgt@ af f or@ C

hefeapNVerted to
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CH2E-2>90% C Cd 60%S70%N C 0] NaGAc
SitBPh)2 O %6 70 71 , Si#Bu(Ph) d S 6 SHt+—>
K2C03/DMSO N 1Z7,,,, . ~C C EtOH OH 95 Cl Cl +95%
N9- a Sog N N 52% Cl
NH,
66 Z 0 67 yZ 0]
0 N/N\ 0 N/N\
Cl Cl Cl Cl
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85%
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N
L% o g
P 5
@) @) @)
68 69

Compound 69 was synthesized following a series of reactions outlined in scheme 17. The
starting material, 4-amino-2,6-dichloro-phenol, was condensed with compound 7 using
potassium fert-butoxide in N,N-dimethylacetamide at elevated temperature. The resulting
intermediate was then treated with phthalic anhydride at elevated temperatures to form the
phthalimide. The resulting phthalimide was heated in glacial acetic acid with sodium acetate
to produce compound 65. The pyridizinone nitrogen of compound 65 was methylated
under the conditions similar to those found in Sotelo, E., et. al., Synth. Commun., 2002,
32(11), 1675-1680 to form compound 66. The phthalimide protecting group of compound



0,SitBu(Ph)2 OHOHd 72 73 7 74 C O Jones Rgt. S N'N
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5 @imethy%ﬁé%lgaﬂ\ﬁ(% oENGIN 1he28QR10rd-5-mABH plge%?l analog of 69, 3-bromo-5-
Condensat1on of compound 7 and conpound

amhylphbmﬁ hadllo/g tot pAt asdi then Sbuanduﬁrtaﬂafophenw rzmalhgl of 69 can be
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Compound 76 was synthesized following a series of reactions outlined in scheme 18. The

alcohol 16 was protected with a rerr-butyldiphenylsilyl ether to produce compound 70
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CH 76 77 78 Conpounds 77 and 78 were synthesi zed

wo boocogi1da series of reactions outlined in scheOBEERDN6/064093
The thi oet her 76 was oxidized 3gsing formic acid and

G0 BP9l LBy CRRURBAE SRy S B e 1970
% §069.- 1@2 \}F he ﬁltlenol ah- wASASR284E 14 hd |th13§he$818@3 usfﬁ@ea three step
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[ilroneddirgllapkieswlbe(hhﬁﬂb]lgﬁ SpriFgeracid avsBzomgeMed Chem 2003, 11, 265-279.
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synt hesi zed a simlar rrann r. 2007/ 009913
PCTW HEP2RB6/t6640 38 p&ﬁidlbsliﬂohb aSnih@@mn 2@0%@%& theS'beén previously

O lron powder. . Cl
9e595iaB Clhe p PéB%rﬁa}opgeqyl ﬁnaé@/&% thw3ﬁ~d@ethmh¢nxlrané0©0f 76, the

b &'@@%@%@égygﬁgﬁ% Sgb%ﬂgggé-rﬁethtngla%?i rﬁl@%% and the 3-

Blrofdfb-chlorophenyl analog of 76 can be synthesized in a similar manner.
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Scheme 19
~d o 4 o 4 o
0
X _NH Os__~X _NH O ll_A _NH
N HCO,H 8" N S N
Cl Cl 30% H,0, Cl Cl + Cl Cl
O O O
9 27%
OH H% OH OH
76 77 78

Compounds 77 and 78 were synthesized through a series of reactions outlined in scheme
19. The thioether 76 was oxidized using formic acid and hydrogen peroxide to form a

15 separable mixture of the sulfoxide 77 and the sulfonyl 78 (see for example, Cragoe, E. J., et.
al. US4582842 April 15 1986). The 3,5-dibromophenyl analog of 77 and 78, the 3,5-
dimethylphenyl analog of 77 and 78, the 3-chloro-5-methylphenyl analog of 77 and 78, 3-
bromo-5-methylphenyl analog of 77 and 78, and the 3-bromo-5-chlorophenyl analog of 77
and 78 can be synthesized in a similar manner.

20
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Compound 88 was synthesized following a series of reactions outlined in scheme 20. The
starting material, 2,6,-dichloro-4-nitrophenol, was converted to compound 79 under
conditions that have been previously described. Compound 79 was converted to compound
80 under conditions that have been previously described. The nitro group of compound 80

was reduced to the amine 81 using standard reaction conditions, iron powder in an acidic



met hyl phenyl anal og of 88, 3-Dbrono-5-nethyl phenyl

anal og of 88, and the 3-brono-5- 5 chl orophenyl anal og
wobko08Bowan be synthesized in a simlar manner.PSIERIBG6/064093
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Siml ner. WD 2007/009913 PCT/ EP2006/ 064093
39
= o = o = o
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37%
Cl | \/CI HCI/HOAc Cl | \/CI Cl | \/CI

30% H,0,/HOAc
27%

Compound 91 was synthesized following a series of reactions outlined in scheme 21.
10 Compound 87 was converted to compound 91 under conditions that have been previously
described. The 3,5-dibromophenyl analog of 91, the 3,5-dimethylphenyl analog of 91, the
3-chloro-5-methylphenyl analog of 91, 3-bromo-5-methylphenyl analog of 91, and the 3-

bromo-5-chlorophenyl analog of 91 can be synthesized in a similar manner.
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Compound~96 was synt hesi zed foll g ‘/gp a series of
reactions putlined in scheme 22 “ThE amine 46 was
treated w ,m thallc anhydri de’ndet acidic
conditiops a eyat g, 5 tenperdtures to formthe
A '\Q'Qpihacan P Stagphe &Jer a, LPMVIDSA, .
; , 2003130°68(12), @: 1288) __THEC
hporle nitro of conmpend 92 was R et hyl at
condi tions outli ned | n Sotelo, E., et. aIN,
~Conmun., 2002, 32(@, 167%- 1680. The O O
pht hal { i de protectlng gr oup\ off conmpound 93 was
renoved uUnder acidic condi at el evated
tenperatures to afford conp 94. Conpound 94
converted 10 to conpound 96 under conditions that ave

been pr¥vi ous escri bed. Thé?3, 5- br onopheny|
anal og of 96, the 3, 5-di net hyl phenyl analoog of 96, the

3-chl oro- 5- enyl anal og of 9 Z
3- br ono- 5- net yI phenyl anal og of 96} and the N
3- br ono- 5- N/ NG NT N NT N
1. NaNO,/HCI/H,0
cl Cl 2. Cyanourethane Cl Naq‘I;((:]{’FCI:OAc Cl Cl
HOAc/HCI pyridine/H,O
- = ” 44%
69% 86% }
NH, HN\N N/N o)
| H o) | NH
_ \n/ <~
N/ N/
O
94 95 96

Compound 96 was synthesized following a series of reactions outlined in scheme 22. The
amine 46 was treated with phthalic anhydride under acidic conditions at elevated
temperatures to form the phthalimide 92 (see for example, Vera, L.M.S., et. al., Farmaco,
2003, 58(12), 1283-1288). The pyridizinone nitrogen of compound 92 was methylated
under the conditions outlined in Sotelo, E., et. al., Synth. Commun., 2002, 32(11), 1675-
1680. The phthalimide protecting group of compound 93 was removed under acidic
conditions at elevated temperatures to afford compound 94. Compound 94 was converted
to compound 96 under conditions that have been previously described. The 3,5-
dibromophenyl analog of 96, the 3,5-dimethylphenyl analog of 96, the 3-chloro-5-
methylphenyl analog of 96, 3-bromo-5-methylphenyl analog of 96, and the 3-bromo-5-

chlorophenyl analog of 96 can be synthesized in a similar manner.

Proposed Syntheses
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chl orophenyl anal og of 96 can be synthesized in a
simlar manner. 15 Proposed Syntheses WO 2007/009913

woeo BrR006/ 064093 40 Schenme 23 CI C | N QCTER2006/064093

N ON PPh3/ CBr4 NaCN/ H2SO4 49 C C C CcHdCA 2/ COC

& a bvsO/ I I\ Br OH17 97 N98 [/ C 2co ,N,N

O NON NH+Cl-/NaN3 C C d HOAc/ NaQAc N7
R¥iente 23\H \_t 100 N=N N=N The &l cohol 17 may be
converted td brom de 97 using standardceonditions (seez
for exanmplel L Ai. J. Y., etZaly, J. Arer. Chem |

Cl

Soc., 198 , 2738-2745). Thelprogi de of 5 conpo ‘\N/N
97 can be aced wi th sodi @h cyni de to produce
nitrile098 o8 nga/$Bocequre Jsi m LarNaah tHRa, & Cl
H et lal. oy BEEL/@fom™ ~4g88 41, 228880251,

Ni TrNES 3 ch a5 98 can be erted To tetfazo

i ke P8 ugi ng known procedure for exanple by

treatmept” of 98 wi th ammoni um chl ori de and sodi um

azide af el evated tenperature”(see for exanple,

Synthests, 1998, 6, 910-914)l. Conversion of the I
chlor-pqudazine 99 to pyri & |-none 100 10 may be 8
accorfri shed under acidic conditions (see for exa#bl%,
J. Chem Soc. Perkin Trans._ 1: Og. and Bioorg.

Chem, 1988, 12, 3103-31 . The 3, 5-di bronophenyl
anal og of 100,
Yz | Cl Yz 0]
> N X _NH
N~ 0~ N7
Cl I Cl

0
NH,CI/NaN; G\ Ci
DMF = | HOAc/NaOAc = |
NS : NS
Né\NH Né\NH
\ / 99 \ / 100
N=N N=N

The alcohol 17 may be converted to bromide 97 using standard conditions (see for example,
Lan, Aj. J. Y., et. al., J. Amer. Chem. Soc., 1987, 109, 2738-2745). The bromide of
compound 97 can be displaced with sodium cyanide to produce nitrile 98 using a procedure
similar to that of Law, H., et. al. J. Med. Chem., 1998, 41, 2243-2251. Nitriles such as 98
can be converted to tetrazoles like 98 using known procedures, for example by treatment of
98 with ammonium chloride and sodium azide at elevated temperature (see for example,
Synthesis, 1998, 6, 910-914). Conversion of the chloropyridazine 99 to pyridizinone 100
may be accomplished under acidic conditions (see for example, J. Chem. Soc. Perkin Trans.
1: Org. and Bioorg. Chem., 1988, 12, 3103-3111). The 3,5-dibromophenyl analog of 100,
the 3,5-dimethylphenyl analog of 100, the 3-chloro-5-methylphenyl analog of 100, 3-
bromo-5-methylphenyl analog of 100, and the 3-bromo-5-chlorophenyl analog of 100 can

be synthesized in a similar manner.
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t he 3, 5-di net hyl phenyl anal og of 100, the
3-chl or o- 5- net hyl phenyl anal og of 100, 3-
wheamme®isret hyl phenyl anal og of 100, and the PCT/EP2006/064093
3- br ono- 5- chl or ophenyl anal og of 100 can
synthesized in a simlar manner. WO 2007/ 009913
PCT/ EP2006/ 064093 41 Schene 24 CI OHOH C ~N C d
ClschaimebBUCK / DMAONLAHN14O cC24hdad A +N\OO
HO CI 101, 7 HO 102 adgl | 0JI NN NON PPh3/” 3
CBr4a 0 §NacN / Hesos c¥Hal NH 4SCICNaN 3 O O CHG N
‘ c C CINN._NH 103 m@:«/ms O ® N
\ N=NH INaCOA g N~ |NHN 140°C 24

O HO
101

Cl
/E;/ %/
\
PPh,/ CBr, NaCN /H,s0, Cl Cl NH,CI/NaN,
CH,CI,/ 0°C DMSO DMF
—_— _— _—
/ \

/NH
103
\ _NH
HOAc/NaOAc
—_—
/ \

106

The ester of methyl 3,5-dichloro-4-hydroxybenzoate can be reduced to afford alcohol 101
using a reducing agent such as lithium aluminum hydride at low temperature (see for
example, J. Org. Chem., 1998, 63, 5658-5661). Compound 101 may then be condensed
with compound 7 using a base at clevated temperatures to afford 102 (see for example,
Yuhpyng L. C., et.al. PCT Int. Appl. (1996) WO 9639388). The alcohol 102 can be
converted to compound 106 using conditions previously described. The 3,5-dibromophenyl
analog of 106, the 3,5-dimethylphenyl analog of 106, the 3-chloro-5-methylphenyl analog of
106, 3-bromo-5-methylphenyl analog of 106, and the 3-bromo-5-chlorophenyl analog of

106 can be synthesized in a similar manner.



106 The ester of nmethyl 3,5-dichloro-4-hydroxybenzoate
can be reduced to afford al cohol 101 using a reducing
wageino®uch as |ithium al um num hydri de at | OWPCT/EP2006/064093

tenperature (see for 5 examplg® J. Og. Chem, 1998,
6§ g.-5661) Conmpound 101 then be condensed
FW poupnd 7 using a base at efevated tenperatures
to afford 102 (see for exanple, uhp ng L. C, .al.
PCT Int. .0(1996) WD 9639388 e al cohol 102 canz=
be ;

previ ously d cri bed. The 3, 5-dMyondphenyl anal og
106 di tophenyl of 1Qfa,tihe
-chloro-5-nethyl eny! Chna 0 106,ty¢ ©I

t hylphenyl sanal ‘ f 106, and—the>
3- br| -chlorophenyl anal\qQg 106 can be
9 zed in a simlar WO 2007/ 009913

‘ C O DTHFHCG G RGO X C // OB O
OH 54 1¥7 108 / 0 0 NNH N-Nigy PPh3/ CBr4 C ¢ NaCMy
| H2SQ4 CI C NHA+Ch/NaN3  CHZEl 2/ 0C DMBO / 108

PPh,/ CBr, NaCN / H,SO, Cl Cl NH,*CI/NaN,
CH,CI,/ 0°C Cl DMSO DMF
—_—
Br
N
109 110
O
~
\N,NH

The bromide 54 may be homologated to ester 107 using conditions as illustrated in Can. J.
Chem. 2001, 79(5-6), 752-759. Esters such as 107 can be converted to alcohols like 108
using known procedures, for example by treatment of 107 with diisobutylammonium
hydride in tetrahydrofuran (see for example, Yoon, N.M., et.al., J. Org. Chem., 1985, 50,
2443-2450). Conversion of the alcohol 108 to tetrazole 111 may be accomplished under
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Br N 109 110 0 ",-NNH C Ca / N~ NH / N=N 111
The brom de 54 may be honol ogated to ester 107 using

wa@ondiodgans as illustrated in Can. J. Chem 2000/EP2006/064093

79(5 6), 752-759. Esters such g 107 can be converted

to alcohols |ike 108 5 u k dures for
i "By BrovilFentegt or P o BPREBHTES ot 111, the 3.5
bm:m chfl &@ld; Bvqn@f u{ea@-cﬁﬁ)@@sfrﬁah 1§na1<Y QM. 111, 3-bromo-5-
,yﬁh yl jﬁ . Chem, 1985, 5%§Hﬂ§443 f%
@@ﬂvhﬂlsm)d nanafogt hé lelllcodndl the 03 brama-Etahkoroplengll anaiw/ ‘delll can be
ﬁgﬂﬁg#Sheﬁgﬂnder WD 2007/ 009913 PCT/ EP2006/ 064093
0 PEVi ousl y described. The
3, 5-di bromophenyl anal og of 111, the 3, 5-
di met hyl phenyl anal og of 111, the
3-chl or o- g5 aet byl phenyl anal og of 111, 3-brono-
nethylphenyl analog 0 and the
3- br ono- 5- chl or ophenyl ®9 of 111 can be
synthesized in a sim nner. 5 Schene 26 0 O
N~NH NH4*Cl | NaN3 Cl Shﬁl ad H NNN

NH,*CI/NaN,
Cl DMF

Cl

| \/ —_—
=
N
\N N\N//
55 112

Conversion of the nitrile 55 to tetrazole 112 may be accomplished using conditions as
previously described. The 3,5-dibromophenyl analog of 112, the 3,5-dimethylphenyl analog
of 112, the 3-chloro-5-methylphenyl analog of 112, 3-bromo-5-methylphenyl analog of 112,

and the 3-bromo-5-chlorophenyl analog of 112 can be synthesized in a similar manner.



55 112 Conversion of the nitrile 55 to tetrazole 112

may be acconplished using conditions as previously
waleacniopdesl. The 3, 5-di bronmophenyl anal og of 11PCT/EP®06/064093

3, 5-di et hyl phenyl anal og of 4412, the

3-chl or o- 5- net hyl phenyl anal og of 112,

3sdberasasz- 5- yl phenyl anal og o© 2, 10 and the

3- br ono- 5- chjl orophenyl anal og of [112 can be cl

synt hesi zegNp &l si m | ar manner 02007/ 009913 = |

PCT/ EP200 f66 093 44 Schene A7/C] A N S\N _N
\N~N S 3N CBr4 NaCN / S8 C C d CHzGz N
ooC d O @pnBesN 74 113 1Y4 2, N, /sa@ S.S
NN NGHD),/ 66 MOACLNQPE! O Ol pyédF* |

NH N [\ +—N=N=N=N 116 GCeavers+on of

conpo 4 to conmpound 11 gly be acconpl i shed usi
conditiqgns as previously desgribed. The

3, 5-di br phenyl anal og of 146, the

3, 5-di net hyl phenyl analog 5 off 116, the

3- chl or o- &Hret hyl phenyl anal ogBbf 116,
3-bronn-5}gethylphenyl anal og g? 116, and the 114
3- brono-5-chl orophenyl akaleg of 116 can be
synthesized in a simlar nner. WO 2007/ 009913

PCT/ EP2006/ 064093 45 Cl y 0
s N~ X NH
NH,*Cl/NaN, Cl Cl HOAc/NaOAc Cl Cl
DMF 100°C
N“ “NH N7 “NH
\ / \ /
N=N N=N

115 116

Conversion of compound 74 to compound 116 may be accomplished using conditions as
previously described. The 3,5-dibromophenyl analog of 116, the 3,5-dimethylphenyl analog
of 116, the 3-chloro-5-methylphenyl analog of 116, 3-bromo-5-methylphenyl analog of 116,

and the 3-bromo-5-chlorophenyl analog of 116 can be synthesized in a similar manner.



Scheme 280 / 00 21,,NHO NHS NL N\W\S N OSSN d
C HO2HC C C A 3%N7 NHN" NHN" NH \ /7 \ /
wO 2007/008908 N=N N=N 116 117 118 Conversi on of coPQDEPI0G6/064093
116 to conpounds 117 and 118 ngy be acconplished using
cgmg$gﬁpns as previously described. The
enyl analog of 117 and
dlnethylph nyl anal og of 117 and 118,
Ryl phenyl anal og of 1
- et hyl phenyl anal og of, 11
@hNUrophenyl anal og of~
in a simlar manner.

0118, 5 NP
Nu118, and_ghe N
a 118 ca X,
o7/ 009913 05 N

L ( Ph) 2Si ©f cl
21 90%Cl

9 12005i t Bu( P

a C EtOH 3N K

a OH

SH C 211,% N S~O C
DMSO S N ,1 950C + N 90C

Conversion of compound 116 to compounds 117 and 118 may be accomplished using
conditions as previously described. The 3,5-dibromophenyl analog of 117 and 118, the 3,5-
dimethylphenyl analog of 117 and 118, the 3-chloro-5-methylphenyl analog of 117 and 118,
3-bromo-5-methylphenyl analog of 117 and 118, and the 3-bromo-5-chlorophenyl analog of

117 and 118 can be synthesized in a similar manner.



S NNS~NN PPh3/ CBr4 S NNaCN/ H SO NH4' Cl -/ NaN3

CH2 G G bvwO4 C C DWI G H N Br N125 NN
wa2¢h789MiB O 126 S N HOAc/ NaQAc a CI 100C H NeCMMER2006/064093

127 Conversion of conmpound 10y to conpound 127 may be

agendgl i shed using conditions as previously descrlbed

The 3, 5-di bronmophenyl anal og of 127, the N7

3, 5- di m&thyl phesshy,mal og @1of 127, the /L§

3- cbikor o< 5- et IPMApAghY Clanakog Gf  baBEo/DMF 0~ °8

met hyl §h@nyl ang

3-bro & of 1272%% andcj.he cl 198°C
3- bron z#'chl or ophenyl ana of 127 cgn be

synt hesilzed in a sinmlar maphner. WO 2?ﬂg/0099

PCT/ EP209 064093 47 SChe*-E%ﬁ @T C|NH O-TNH NH
SN - Cl Cd 30CH2 o N N N NN
N, NN NNN1&27 128 129 Conver gjgon of conpound 127, §3ﬂBU

conpounds 128 and 129 may be acconplished using
condltlo as previously descrlbed The
3, 5- dlbr phenyl analog 8 nd A29, the 3, 5-
Cl| EtOH/3N KOH K,CO,/DMSO
5°° __wc g i

OSltBu Ph),
123 "OH

CH, CI /0°C (CHOL/0°C g DMSO * DMF
—_—
N
N \ N

RN N
N
124 O 125 N\N//
= 126
x NH
N/
HOAc/NaOAc
100°C Cl Cl
H
N\
| N
N~n’

Conversion of compound 101 to compound 127 may be accomplished using conditions as
previously described. The 3,5-dibromophenyl analog of 127, the 3,5-dimethylphenyl analog
of 127, the 3-chloro-5-methylphenyl analog of 127, 3-bromo-5-methylphenyl analog of 127,

and the 3-bromo-5-chlorophenyl analog of 127 can be synthesized in a similar manner.
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5 di nmet hyl phenyl anal og of 128 and 129, the

3-chl or o- 5- net hyl phenyl anal og of 128 and 129,
we200w15- met hyl phenyl anal og of 128 and 129, pemdP10h€064093

3- brono- 5-chl orophenyl anal og of 128 and 129 can be

sygwc&h'ﬁsioze in a simlar manner. Schenme 31 OH CH C

cl 3/ THF K2C03/Cul N 90C + reflux +

I Br O- - O 1d 00130I7CICIC5009NN 0
O9 NNO Cl Ca Ca HOAc/ C =z

Et O KOH O|0 O OO OH O™ éSl 32 10V\DC\)\ ~ _NH
2007/ 0099 P2006/ 064093 Nst ti ng ~S N~

mat rlal 2, 6; di chl oneo,Hben b8~

tre rom)a%ﬁHQac ; euer S Cl

at eIe tenperaLuLes_Le pr o conpound—lSO

a proc simlar to that of et. Chem, 1

31(6), 39-43. Conversion of conpound;130 to
conpound 31 Nmy be acconpli shed dNconditions &
previ ously ﬁescrlbed Hydrol ysis 5 qf eNter 131 to \
conpound 13Q\ﬁﬁy be acconpli shed usmthétandard N\¢f
aqueous basic conditions. Conversion of conmpound 132

to conmpound1Z33 may be acconplished ugsng conditions 129
as previously described. The 3, 5-di bronophenyl anal og

of 133, the 3,5- dinethyl phenyl analog of 133, the

CaR PR gk ed 32t | FRafe iad B Pk e accompiished using
SRR 19 pfémd%l?ma?&%led.a@’ﬁé gg—ﬁf)ro%ﬁ;ﬁh&%m aﬁ’.ﬁog of 128 and 129, the 3,5-

dimethylphenyl analog of 128 and 129, the 3-chloro-5-methylphenyl analog of 128 and 129,

ZT

3-bromo-5-methylphenyl analog of 128 and 129, and the 3-bromo-5-chlorophenyl analog of
128 and 129 can be synthesized in a similar manner.

Scheme 31 OH
OH Cl Cl Cl
Cl Cl K,CO,/THF K,CO4/Cul
reflux + \ITI DMSO 90°C
QL ] P
OH ;\ Cl
@] @]
130 | 7
E/ _ | ’ _ O
X N X NH
@] N @] N
Cl< i C Cl Cl Cl
EtOH/KOH HOAc/NaOAc
l B .
@] OH @] OH

132 133
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15

10 synthesized in a simlar manner. Scheme 32 O/ O
NaNVWH2SO4 K2CO3/ THF NNH H20 ~N.NH O retlux C C d

W@L0#H0BOINH2 OH 46 134 OO ,-" NNH N-NH ClI BELT/EP2006/064093

EEOHKOHCI CI OO Oi OOH 4g5 136 Con‘pound 46 may

ige %{rb gr ataofl?, ﬁod‘ng%goun fl'%e?lﬁ—gﬂéﬁ Slrotsl’}laglll@ 55 edﬁg}éltl lbl‘Ol’IlO acetic acid
Rreﬁfyl Sst&lesd Oh @ R HeN 1 FhRIAKRS $o prodlice AfpouaNge "u§1h§ﬁ procedure
conmpound 134 to conpound 136 may be acconpli shed

usnﬂ tactat ot V.oHer. d3hepr.eM94u31(p).\1B326B37/ 009@tdon of compound 130 to
PCT/ EP /064093 49 cribed. .The 3, 5-di bro

CATAPG0oR | 138 D% RS PAS R TR BHLA) LAY BE D ACEIREL. Hydrolysi
Bf"%st%r cfylof c% Ly |1@beﬂl\é%r RN akQy éﬁghejcl?’ﬁsm% standard aqueous basic

brono- 5-neth pheny analog of 1 and
Geltoiutmm Kkmvlemr(mpdnfecmhpmmdl 138 tofcohﬂﬁ)unc«hrﬂbenay be accomphshed using
synt hesi zed in a sim |l ar nanner.

SUKEIADS 338 PIGVEgUply —deserieedn é[hecﬁ 5- &1brq13a<®he@[1 @al()@ of 133, the 3,5-
%%%ﬁéﬂa%/ 69 q%,gﬁ%%—%r(QSQnéthﬁpﬂen&l 91&&(%9 0:1‘31%3, 3-bromo-5-

methylphenyl analog of 133, and the 3-bromo-5-chlorophenyl analog of 133 can be

synthesized in a similar manner.

Scheme 32
2 O =z O
NaNO,/H,SO, K,CO,/THF
\N/NH H,0 \N/NH 0 reflux
Br ”
Ch A cl a o~
| 2
NH, OH
46 134
O
7 Y O
> NH
N \N _NH
Cl Cl
| XY EtoH/KoH Cl Cl
s
B Pl
o Cl) O OH
135 136

Compound 46 may be converted to compound 134 under similar conditions as illustrated in
Gattermann, L. (1914), Die Praxis des organischen Chemikers (12), 228. Conversion of

compound 134 to compound 136 may be accomplished using conditions as previously
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~ C A t.-- SNNSNNHKzZCB/DMSO C C C C  + N
90C NaOAc/HOAc I ON- OOHCO OOOOHOOH 139 7

wa4@70d913 5 Conversion of conpound 130 to conpecmdEP®DEd064093

may be acconplished using condid¢ i ons as previously

ge sgn%ffﬁe? H?/ I{Jﬁi%‘ﬁgﬂ mod%lgﬁl h 5 n% L]i)%n ?}Iﬁog 52 dfimé’[ﬁ)]flphénl}F analog of 136,
afecﬁitl%r% §Hﬁﬁ{yﬁihleﬂ}h QANbg @P @3639 E%Bnﬂ)@methglpheréyl analog of 136, and the

br omp- 5- met hyl phenyl anal og of
3 bmrooﬁ -Glarhplwnglnelvgl of d 36 cagbosynihesizedim doemilar manner
synthesized in a simlar manner. WO 2007/009913
PCT/ EP2006/ 064093 50 Scheme 34 0/ 0/ O NH Oz~- NH
ONH SN SN OASNCOC d BQ\C/HZ ol C Cd G _%O
OOOOHOOHOOH 141 142 143N Conversion of N
édepesihd 141 to conpounds 142 aﬁg 143 may be ‘/kb
acconpl i sfed using condition$ asSpreviously
descc|oeo T GIBDﬁgd&dMﬁ)u

the 3-ch - b- enyl 2l og of 172andll4 -
3- brono-5 nethylphenﬁl analog of 142 and 143, apd the
3- br ono- aochlorophﬁ @nalogo f 142 and 143 n be
synthe3|ze2L\n a symlSr manner] WO 2007/00991gé;l\
PCT/ EP2006/864093 '51

O 0O O 0O O 0O

130 137 138

s N $
K,CO,/DMSO (3| Cl Cl Cl
_ ¢ NaOAc/HOAc

)

Cl

—_—

O O;\
O;\OH o
139 7 140 141

OH

Conversion of compound 130 to compound 141 may be accomplished using conditions as
previously described. The 3,5-dibromophenyl analog of 141, the 3,5-dimethylphenyl analog
of 141, the 3-chloro-5-methylphenyl analog of 141, 3-bromo-5-methylphenyl analog of 141,

and the 3-bromo-5-chlorophenyl analog of 141 can be synthesized in a similar manner.



Scheme 35 Oxo0 NN ~NN  Pd(OAc)2 / dppp / Et3N C C

1. H2SO4 / HOAc / NaNO2 CI CI CH3CN/ MeOH/ CO \ 2.
w@E7/0099HBr 100C | 50C NH2 Br 94 144 N~ DI BAREHER008064093

\ PPh3/ CBr4 NN~\ THF C GQGocHzclz/ oc A C d

CgcthQ:;pﬂ LBr_ 145 146 147 11 OO ~M N M NaCN /

reNyax DMSO CI CI HClI C C 148 149 0
ConverS| on pf c&rrpound 94 to conpound 149 may be 0
acconplis ng conditions as sly =z
descri bed| The 3, 5-di br onophenyl of 149, tbe
3, 5-di ,{IJp'N'ényI anal og 5 dfx My -NH
3- chl orfo- 5- et hyl pherwéo nal og o o=
3@ @t hyl pheny,,/ Igii%al @l Cl and t hél Cl
3-brag chl or opheny “gnal og 9 can Qe
synt ed in a simrar ninne 2007/ 009913
PCT/EP006/064093 52 Schere 36[1111I1o IllIlllo O
N NH Ndj\ NH pht hal i ¢ anhydri deoj\CI a ad O;\

O OH o) OH O OH
141 142 143

Conversion of compound 141 to compounds 142 and 143 may be accomplished using
conditions as previously described. The 3,5-dibromophenyl analog of 142 and 143, the 3,5-
dimethylphenyl analog of 142 and 143, the 3-chloro-5-methylphenyl analog of 142 and 143,
3-bromo-5-methylphenyl analog of 142 and 143, and the 3-bromo-5-chlorophenyl analog of
142 and 143 can be synthesized in a similar manner.



S N HOAc DM-DVA CI CI 1300C | 1000C 1 HOAc/HCI ON O

ONO NH2 85 150 151 OO OS NNSN,N 1
woaN@Eldds / HZO CI CI C C S N 2. Cyanour et haPer/EP2006/064093

NaQAc/HOAc | C C pyridine/ H4) N\NH NNYO NH2 N O/

Iéllc—LemblssY NOOO 152 153 154 Conversion of conpound 85

0 coipouny

as previolsl yodescri bed. The 3, 5-di brongphem

¥ 5-di net hyl phenyl analog &0

Q- nut hyl phenyl anal og of 154,
3- br omp? 5-N€t Ryl phenyl anal og of 154, a T e Pd(OAGC), / dppp / E4;N

5- ghl or ophgsoy | Howe alaMg, Of Cge CH,CN / MeOH / CO
red in a 2igust/asroamner . W /7009913 50°C

| anal og
4, the

OAS NN OGAS N d Cd 30%H202 Cvyd C A | HOAc
| + NI NYO NH NH NH Br
2
94 144
7 0 = O = O
N x N > N
N“™ piBaLH N” ™ PPh,/CBr, NN
Cl cl THE ¢ cl CHCL,10°C ) cl
0o OH Br
145 146 147
(@]
= o =
> N /N\
NaCN / H,SO N7 N
a
bMso  — Cl cl HCl/reflux | Cl
—_— = >
OH
\
18 N 149 O

Conversion of compound 94 to compound 149 may be accomplished using conditions as
previously described. The 3,5-dibromophenyl analog of 149, the 3,5-dimethylphenyl analog
of 149, the 3-chloro-5-methylphenyl analog of 149, 3-bromo-5-methylphenyl analog of 149,

and the 3-bromo-5-chlorophenyl analog of 149 can be synthesized in a similar manner.



NNNOOO 154 155 156 Conversion of conpound 154
to conpounds 155 and 156 may be acconpli shed using
wa@ oovdiovgoons as previously described. The PCT/EP2006/064093
3, 5-di bronmophenyl anal og of 15%p» and 156, the 3,5- 5
di net hyl phenyl anal og of 155 and 156, the
3Sabbrhe¥60- 5- net hyl phenyl anal og of 5 and 156,
3- br ono-5- net hyl phenyl anal og of 155 d 156, and the o
and 156 can (bé

synthesi zad ig a simlar manner. JMWO gQ07/009913 [

PCT/ EP2 2093 54 Schene S8 XW7YO / O S N-E 1SN
2504 / CN/H Mnﬁydﬁ% Rd(OAG) z/ cdppp / EY3N

CH3CNG HGAcD.  CUBINT SRET oM O b —
Bi_ 132 1%7 o o A3MEN S N~ D -H S'®A  PPh3l CBr4

N~ @ THF CI—CT cHzclz/ o C OO OHYf 158

X0 Xo ,N ~N\ S N\ ,CN / H2SO4 S N
¥ DMSO Cl Cl C 1620 Con®
Npd 152 to conpound 162 be acconplish d sing
condi ti édns as

> N 1. NaNO,/HCI/H,0 ClI

STUNTS .
yanourethane NaOAc/HOAc
Cl Cl pyrldlne/H o - o
I
|
NH
: A(NTOV 2 NH
N7 N
O O 0
152 153 154

Conversion of compound 85 to compound 154 may be accomplished using conditions as
previously described. The 3,5-dibromophenyl analog of 154, the 3,5-dimethylphenyl analog
of 154, the 3-chloro-5-methylphenyl analog of 154, 3-bromo-5-methylphenyl analog of 154,

and the 3-bromo-5-chlorophenyl analog of 154 can be synthesized in a similar manner.



previ ously descri bed. The 3, 5-di bronophenyl anal og of

162, the 3,5-di nethyl phenyl analog 5 of 162, the
w@e2ahloames 5- net hyl phenyl anal og of 162, PCT/EP2006/064093

3- br ono- 5- net hyl phenyl anal og & 162, and the

3-bromp- 5-¢chl oy ophenyl anal og of 162_can be

s?ﬁ?ﬁ%%ized ¥ a simlar manner. WO 2007/ 009913

PCT/ EP2006/ 064093 55 Schenme 39 0 / 0 & OAS N N, 0

N N, O 3 HA2 A d +

O 162 163 164 Gonversion of comppund 1623 to compouRdsl,

163 and 964 nAy e acconpl i shed O ngN‘condi ti ongs” N7

pr eyj_ousl y scribed. The 3, §ydi brjomophenyl ang| og bf
163éa %9the 3,§%$%§Hine?% Rﬁanalog gf e c
and 16 e 3-chl oro-b5-ngt hyl p anal ogTof 16(3

164, 3-bfono-5-net hyl phenyl anal ogf’of 163 and 164,

the 3-br nn-é-chlorophenyl analoghpf 63 and 164 can 0
be symifhes¥zed in a sinmlar nanme?fjﬂf32007/00991$/ \T9
PCT/ ERP00§),064093 56 In the prgttige of the methibd gf
t hezpt e t invention, an ef ti anount of e

ofNtThe !conpounds of this iMenti or a com) hati

of any of the conpounds of this invention or a
pharmacétical |y acceptable salt 5P ester thereof, s
adm ni stered via any of the usual and acceptable

nmet hods known in the art, either singly or in

Contmrsian iod romplend doégavnadsnmunds d6Hpadi 1560may denadchoplished using
be adm nistered orally ( ... buccal cayit

A agp¥ey}0%lardr@?ﬁr@ﬁ%fl &b@g 3(5e<.?1 .Ofnqph?IrY§ﬁré%&P%¥ﬁ%énd 156, the 3,5-
' I

ARG og OF 15 ) SORRAT Libro SRR Dp L o bt s and 156,
glbeaho-Gpacthylphimlyl araldyyofi IfSaindt1i56 nardethg 3;brbiyio dectdeopbhenyl analog of
and in the formor solid, |liquid or gaseous dosages,

L el Yoccap B8 surthesinsd 14 SPEASTBAET. The admi ni strati on

can be conducted in a single unit dosage formwth
continuous therapy or in



10 a single dose therapy ad libitum The therapeutic
conposition can also be in the formof an oi

wera7e0wm3 or di spersion in conjunction wth a PCI/EP2006/064093
l'i pophilic salt such as panvicsgcid, or in the form
of a biodegragdabl e sustained-rel ease conmposition for
SE5C6t%aneots or intramuscul ar  adni ni st tation. 15
Useful pharlqaceutical carriers for the puepapation of

the conpogiti ns hereof, can be solids,” Nfqui ds or
gases; t e (of0) 03|t|ons can take heNfornbgbA@,dpm”EtN
tabletsS” piNTs chﬁgg’éﬁ""”@g‘ﬁ?po& t o esN” powder &4,cN/ MeoH / co

enceri ch Icoated_nL_nLBEfgpr t ed focnulatlons 50°C

. di ng on ion-exchange resi
i pi dNp ein vesicles), sustained gase
formul afions, solutions, suspensiond, elixirs,
aerosolM}, and the like. The carrier ®an be sel ected
fron1tq§220 various oils including thgse of petroleum
ani mal , tabl e or synthetic in, e.g., peanut
oi |, soybean oil, mneral oil, spsane oil, and the
i ke. Wat er - One aqueous d , and glycols ~ o
are prefer! ed I[iquid carriers, icularly (when
i sotonicg Ake bIood) forg UéeLabg ﬂggutlonss \N/N\\
For examyl e, for rru‘i’%f,b"bns fof |ntraven@,_1|1§|,ooc

i ati-6h comrpri-se Chspenileélaqueanis &ol 1§ C
t he act i ngredient(s) are prepared by
[ g solid 25 active redient(s) in water
produce gn aqueous sol ution,|and rendering the
sol uti g “pterile. Suitable phaymaceutical excipi entg,
i ncl ude sBarch, cellul ose, tisd c, glucose, |actose,160
talc, gelatin, malt, rice;s our, chalk, silica,
magnesi um st earate, sodi um|stearate, glycero
nonost earate, sodi um chl o4 Gdried skimmlk, &
gl ycerol, propylene glyc ter, ethanol, and |{hey
l'i ke. The conpositions & subj ected to S -
convent i dfa@l/ rmaceut]i cal | addi t incesend0d sgich
preservati W0 stad Chgent s—wetttng 0O
enmul si fying agents, for adjusting osnd
pressure, buffers and i ke. Suitable
pharmaceutical carrierg and their formulation lareoH
descri bed in Rem ngton' ss\&harnmaceutical Sciences]by E.
W Martin. Such conposiiiofs will, in any evejsO
contain an effective anmount of the active conpound
together with a WO 2007/ 009913 PCT/ EP2006/ 064093 57

uitahle carrier so as to prepare th ro
BRYRTHIOR OgP%lBe?ungdlfﬁ%ﬁos%O.r%ﬂ%.uaﬁ%g e e@%%lsglﬁi? sty gonditions as
glt@foqﬁ %Héc'rﬂ%@él 'ﬁ’ﬁ@@@r ﬁﬂoﬂ‘[&?gﬁgaﬂlﬁoi‘:@t EHerB 5- du?ethyljlg]henyl analog

reserving agents, ubi stab

afy&iit, she ?v»ehlbrm@n&glmp}ﬁanylemulogioff W bR - bigetit- S meshydeicayi am@log of 162,
agents, coloring agents, flavaring agents, salts for

¥t Yip Aeprome-eHeropheryt windqg & 1685pp g? gynthesized iy sigda manner.

or antioxidants. They can al so contain other

t herapeutical |l y val uabl e substances, including

)




addi tional active ingredients other than those of

formula |I. 10 The conpounds of the present invention
wae@7oewizl as medi canents for the treatnent 0OPCT/EP2006/064093

nmet abol i ¢ di seases such as obegyty, hyperli pidem a,

g&gﬁggﬁolesterolen1a and di abetes, and may be useful

for ot ases such as NASH, atljerosclerosis,

cardi ovascul ar di seases, hypothyr0|-|sn] thyr0|d

cancer an Ped di sorders and dis @. An obese _~ O
patient i$ a |[human with a body ma dex of 25 orp
gr eat er JNe_t her apeuti cal 19sg Nvg amount or W, N

dosage of aNconpounﬁyaggordlng tH this invention OC2
vaPi it ACW de | i nigss andChay ke @t er mi nad iG
mannevvn i n the—art—Such @ ge will be adj

S gp~each particul ar

to th Adi vi dual requirenents

i ncludi ng the specific conpound[s) being

adni ni stere@H the route of adnin @tion, the OH
condi tion|/being 20 treated, as wel|| as t he pati ent

being tredted. In general, in the @ase of oral or O

par ent er 462 adnini stration to adultes humans wei ghi ng 164
approximately 70 kg, a daily dosage of from about
O 01 ngy/ kg to about 50 ng/ kg should be appropriate,
i 't d
ERETROL T EpiRRRL 163 o cdRE: uFY SRR, BT begiegomplished using
O@idlﬂg)nts as pheitusiyQlesaripedg TheB SGkabromRophEIqﬂ enarl@galoﬁDESSagﬁ 164, the 3,5-
from about. 0.70 ng/ kg to about

ewthmnﬂaﬂmlyg @ba8and Kt e Aghor- §tr’éf'ﬁ]éﬂplﬁf§y1aafl§ﬁ’ﬂg1fé63 and 164,
g%‘?&n&% ﬂl&%l?lgﬂén@fgnaﬁjo%s(gf":’MﬁJndfl%ﬁ atfelat{l?@tb%lﬂl) 5-c hflorophenyl analog of

nistra i'ven as continuous’in
ThRacbrplotan®s sodthésiteit & siglilhr Aaenechyr oi d hor none
anal ogs. The TRRRXR/ GRIP Assay was used to test
compounds of fornula (1), as shown in the Exanpl es
bel ow. Thus, the 30 tested conpounds are thyroid
hor none receptor agonists, having EC50 of 1000 M or
less, wth a preferred EC50 of 100 Mor less. WO
2007/ 009913 PCT/ EP2006/ 064093 58 The invention wl|
now be further described in the Exanpl es bel ow, which
are intended as an illustration only and do not limt
the scope of the invention. WO 2007/009913
PCT/ EP2006/ 064093 59 EXAMPLES Schenme 1: Synthesis of
4- hydr oxy- 2, 6-di met hyl phenyl acetic acid nmethyl ester
(6a) and 2-chl oro-4-hydroxy-6-nethyl phenyl acetic
acid nethyl ester (6b)



10

15

20

25

30

OHOH OH X X X acetone, DVA Mel, Et20 EtCH, reflux
crude LNN [/ | l|a:X=CH3 2a: X=CH346% 3a: Xx=CH3

wdbooxe®@o1Rb: X=Cl 66% 3b: X=CI OH OH OH X KOH5 HCX/EP2606/064093

et hyl ene gl ycol dinethyl ethersgcOH, H2SO4 EtCOH, NaCN

YL BI85 G B o G R0 f oy o e
EbnpSad9 e ReERioR or BRI n OF any of the compounds of this invention or
3, 6-di chl oro-4-isopropyl pyridazine (7) C 0 C N
3 phr@cpntichllyzgietable (shlHoY 2820theredf, iHa8hisEIred swalahy € the usual and
FoEoUbIe B ED, ArostroRo a6 B pgT fceerRitiopy dRg pompounds or
g(]?fh?(%'}t@:'s Efﬁt‘) FH}:? ?g }épﬂéﬁégérigrgl)il l%fégl?'o(g (%S’ Jo%géal Gy Db RRSLBY, parenterally
.65 tittaydsodglyr irdaxemullyy boxybcubnemtshyy reptainyd.g., by suppositories or
élggh%ésﬁ t?a%isgergw%%? ze. Q/P skzn(l)glzlct(l?g[?o%gft?ong)%-{/b)g%%?a?{ogG(é‘r.g.? %y acrosol), and
in the form or solid, liquid or gaseous dosages, including tablets and suspensions. The
administration can be conducted in a single unit dosage form with continuous therapy or in
a single dose therapy ad libitum. The therapeutic composition can also be in the form of an
oil emulsion or dispersion in conjunction with a lipophilic salt such as pamoic acid, or in the
form of a biodegradable sustained-release composition for subcutaneous or intramuscular

administration.

Useful pharmaceutical carriers for the preparation of the compositions hereof, can be solids,
liquids or gases; thus, the compositions can take the form of tablets, pills, capsules,
suppositories, powders, enterically coated or other protected formulations (e.g. binding on
ion-exchange resins or packaging in lipid-protein vesicles), sustained release formulations,
solutions, suspensions, elixirs, acrosols, and the like. The carrier can be selected from the
various oils including those of petroleum, animal, vegetable or synthetic origin, ¢.g., peanut
oil, soybean oil, mineral oil, sesame oil, and the like. Water, saline, aqueous dextrose, and
glycols are preferred liquid carriers, particularly (when isotonic with the blood) for
injectable solutions. For example, formulations for intravenous administration comprise
sterile aqueous solutions of the active ingredient(s) which are prepared by dissolving solid
active ingredient(s) in water to produce an aqueous solution, and rendering the solution
sterile. Suitable pharmaceutical excipients include starch, cellulose, talc, glucose, lactose,
talc, gelatin, malt, rice, flour, chalk, silica, magnesium stearate, sodium stearate, glycerol
monostearate, sodium chloride, dried skim milk, glycerol, propylene glycol, water, ethanol,
and the like. The compositions may be subjected to conventional pharmaceutical additives
such as preservatives, stabilizing agents, wetting or emulsifying agents, salts for adjusting
osmotic pressure, buffers and the like. Suitable pharmaceutical carriers and their formulation
are described in Remington's Pharmaceutical Sciences by E. W. Martin. Such compositions

will, in any event, contain an effective amount of the active compound together with a
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C OHONNC X X NKzZCODVSO + C + isomer N 90 C,
24 h (mnor) Op CI 7 OO0 6a:X=CH3 8a: X=CH367%

wW@obooxe®@o18Bb: X=Cl 78% isoners 7:1 Cl O H 21,,pdd/EPI0€064093

ON, NH NaOH, MeCOH NaQAc / HGAc 100% X + isomer 100C

1-. X _.(mnor 0 O OH . 9a: X= 10a; X=CH365% . . ..
JHERE SRR Bpie s BT J0T e 3b0%) Bogs1FTmmisuation o the
REidap2006/ 064093 61 Exanple 1: Synthesis of

[ 4-(5-1sopropyl - 6-0x0-1, 6-di hydr o- pyri dazi n- 3-yl oxy) -3

, 5- di net hyl - phenyl]-acetic acid (10a) O 0 N-NH O

The pharmaceutical preparations can also contain preserving agents, solubilizing agents,
stabilizing agents, wetting agents, emulsifying agents, sweetening agents, coloring agents,
flavoring agents, salts for varying the osmotic pressure, buffers, coating agents or

antioxidants. They can also contain other therapeutically valuable substances, including

additional active ingredients other than those of formula 1.

The compounds of the present invention are useful as medicaments for the treatment of
metabolic diseases such as obesity, hyperlipidemia, hypercholesterolemia and diabetes, and
may be useful for other disecases such as NASH, atherosclerosis, cardiovascular diseases,
hypothyroidism, thyroid cancer and related disorders and diseases. An obese patient is a

human with a body mass index of 25 or greater.

The therapeutically effective amount or dosage of a compound according to this invention
can vary within wide limits and may be determined in a manner known in the art. Such
dosage will be adjusted to the individual requirements in each particular case including the
specific compound(s) being administered, the route of administration, the condition being
treated, as well as the patient being treated. In general, in the case of oral or parenteral
administration to adult humans weighing approximately 70 kg, a daily dosage of from about
0.01 mg/kg to about 50 mg/kg should be appropriate, although the upper limit may be
exceeded when indicated. The dosage is preferably from about 0.3 mg/kg to about 10
mg/kg per day. A preferred dosage may be from about 0.70 mg/kg to about 3.5 mg/kg per
day. The daily dosage can be administered as a single dose or in divided doses, or for

parenteral administration it may be given as continuous infusion.

The compounds of formula (I) are thyroid hormone analogs. The TR/RXR/GRIP Assay
was used to test compounds of formula (I), as shown in the Examples below. Thus, the
tested compounds are thyroid hormone receptor agonists, having EC50 of 1000 uM or less,
with a preferred EC50 of 100 uM or less.



OH 1Ca 5 Step 1: Preparation of
4- di met hyl am nonet hyl - 2, 6- di et hyl - phenol (2a) A

wa odoabowms of 2, 6-di net hyl phenol (20 g, 0.163 POI/EP2006/064093
et hanol (100 m.) at room tenpgyature was treated with

g}*?ﬁ{Vﬁ ﬂlen(}("}:!l]— Pe :ﬁfﬁé@f de%fﬂ% lrhh]Utﬁ p?egvg&?vbwhlch are intended as
ﬁ@ﬂlﬁ&m%ﬂm{fy dnliZonotinff th@ s %/o& q{eqwéﬁﬁo@f

formal dehyde in water, 0.163 nol). The reaction was
heated to reflux for 12 h. The reaction nixture was 10
cooled to OCin an ice bath, diluted with water (100
nm.) and brought to pH =5 with a IN aqueous
hydrochloric acid solution. The water |ayer was
extracted wth diethyl ether (2 x 150 nlL). The
aqueous | ayer was brought to pH = 8 by the addition of
a | N aqueous sodi um hydroxi de solution, cooled to 0C
in an ice bath and was extracted with di ethyl ether
(3 x 200 nL). The organics were washed with a
saturated aqueous sodiumchloride 15 solution, dried
wi th magnesium sul fate, filtered and concentrated
under vacuum The resulting oil was dried under high
vacuum overni ght to afford 4-di nmethyl am nonet hyl - 2, 6-
di net hyl - phenol as an off-white solid (13.42 g, 46%;
El(+)-HRMS mz calcd for CIIHL7NO (M+) 179.1310,
found 179.1308. Mol ecul ar Wi ght =179. 2642; Exact Mass
=179. 1310 20 Step 2: Preparation of 2,

6-di net hyl -4-tri net hyl am nonet hyl phenol (3a) A
suspensi on of

4- di et hyl am nonet hyl - 2, 6-di net hyl - phenol (2a) (3.0 g,
0.016 nmol) in diethyl ether (25 nL) was treated with
nmet hyl i1odide (2.08 nL, 0.033 nbl) at room WD

2007/ 009913 PCT/ EP2006/ 064093 62 tenperature.

Addi tional diethyl ether (20 nL) was added to the
reaction. The reaction mxture was stirred at room
tenperature overnight. The resulting solids were
filtered and washed with diethyl ether. NVR and LCVB
i ndi cated the presence of starting material. The
solids were resubmtted to the reaction conditions.
The reaction was stirred at room5 tenperature for 2
d. At this time, additional nethyl iodide (2.08 mi,
0.033 nol) was added. The reaction was stirred at
roomtenperature overnight. At this tine, the
resulting solids were filtered and washed with

di et hyl ether. The solids were dried under high
vacuumto afford

2, 6-di net hyl - 4-tri nmet hyl am nonet hyl phenol (3a) (5.1 g,
crude) as a white
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solid which was used w thout further purification.
Mol ecul ar Wei ght =195.3073; Exact 10 Mass =195. 1623

wEk@p/o®91Pr epar ati on of PCT/EP2006/064093

(3, 5-di net hyl - 4- hydr oxy- phenyl9g- acetonitrile (4a) A

solution of 2, 6-dinethyl-4ctrinethyl am nomet hyl phenol

(3a) (theoretically, O. 016}4‘:.7.(2&.1\,([5]‘ .g et hanol (50 nl)

under argon was treated with sodi um cyani de (976 ny,

0.019 nol) at room 15 tenperature. The reaction

Sehemog &: hamthiesiatof d-hydnoaf2.6¢dinethpl phenyl Heetie acidt inethyl ester (6a)

m xtu was then dil ute it ter .and s acidified
By erfblortiat by drosrt-seetngt alits] aloe dd aimeThester b,
solution. The m xture was extracted with ethyl cacetate
(3 x 200 nL). The conbined] organics were wash

water @1 x 200 m) and a ‘

chkQride _XolddétorapMAl X 2 ).,
5 filtE©OHdelamd concentr at

di et hyl ether (50 nL) and cutllected by filtratimwy

The solid was purified by collum chr omat ogr aphy Aisi™ng
silicca-ge] eluted wthy 3Achdfpet hyl acetate pfix-ch,

pet nobxeuen et her to af f @eex 3ciSssdi met hyl - 4- hydr asyx - ci
phenyl)-acetonitrile (4a) as a yellow solid (1.61 g,

60% vyield for t two steps); El(+)oyHRMS m z cal cd OH
for CIOH I NO (Mf) 161. Qgshly of ound 161.0841. Mol ecul ar X

Wi ght 25 63 R058; frpadelgydrss AOR0841 Step 4 :
Preparation o 5- diametHyhdtherd - hy g y - phemson) v,86et i C
aciBPH ¥eON A s si on ofeflux 70°C

(3, 5-di net hyl - 4} hydr oxy- phenyl) - acet|oni ?r rte—<4a)y=(550 0
my, 0.003 nol) i water (0.98 nL) wasg“treated with
et hyl ene gl ycol dirmethyl ether (6.6 nj, 0.063 nol) 30 0
fol |l oned by potassi ym hydroxide (1,34, 0,0, 0.024 nol) g . v ol sev
The reaction gi xtdf&-,was heated t‘-,p:xrfégﬁlgy% for 2 d. Ther_ o orm
reaction m xture was concentrated under vacuum The
Sdwme 2:Syntbesiciof Jbdichilonet4isopiapyl paridazipd (0 nl) and
extracted with ethyl acetate X 75 nmL). The organic
| ayers were discgjded. The aqygous |ayer wasgpci dified
to pH = 2 by thefaddition IN WO 2007/ 00p913
PCT/ EP2006/ 0640 63 aquepus h@Er ochlLefy '
sol uti on and s elYracted with et hyl
m). The orgatic Inyers wg ﬁogorrbi ned,
saturated aqueouy”sodi um g 0§ pde sol ution
m.), dried w th pagnesi um 4<f)iafe, filtered
concentrated und vacu € d was purified by
col utm chr omat ogr aphy SHE%eg )“(I:I??’glébgel eluted with
15-25% et hyl acetate in 5 p@ii’ol eum ether to" afford

adl Aret i - R&EI-1.6-RRVErol i 3.5-
B e Pt PP L & R o ptlaalla yloxy) 3.5
Ainih PBEh dryH) ackH0 . 278 §10a) cambl S Bhesis 8 . [ 3-Chloro-4-(S-isopropyl-6-oxo-

1,6-dihydro-pyridazin-3-yloxy)-5-methyl-phenyl]-acetic acid (10b)

E‘leoo
N th a
x 50




Mol ecul ar Wei ght =180. 2053; Exact Mass =180. 0786 Step
5: Preparation of

w@ 3905/0ak9net hyl - 4- hydr oxy- phenyl ) -acetic aci d ne¢hyP2006/064093
ester (6a) 10 A solution of 60
(3, 5-di net hyl - 4- hydr oxy- phenyl )-acetic acid (5a) (12.4
g, 0.069 mmmol) in nethanol (300 nL) was treat
concentrated sulfuric acid (6.25 nL). The resul
sol ution was heated to 70C overnight. At thisAi
the reaction was cooled to room tenperature.

x 250 ni). The organy fer e

silum sul %08 P¥39 t er edl ang + isomer

ed tinder vacuun1to!gL®%4@n orangey’sol i d. (minor)
(edoi n—10% et’ cet at el petd ol eum

for 1 h. The solid was

col lected by filtratoQn, washed with 10% et hyg

acet ate/ petrol eum ether, and dried under vacutm

overni ght. The ré&3itgu@was purified by coPfmnir CH:67%

chronat ogr aphy usPh§=§i1ica gel eluted wi®p 16-%5%

ethyl acetate in petroJeumether to afford

ester (6a) (1.93 g,
El (+)-HRVS nfz caf<d for Cl11H1403 (M) 194. 0943, =
found 191. 0942. Nb~@cd ar Wi ght =194.2324; Exact ~. _NH

Mass =194. 0943 Spep ®° Preparati on of 0] N

3, Ba Metbr o< 4- i soprepy! pyri dazi ndlaPAy/HORe A 5ol ut J on y
ot_zc,%-_"di_mﬂ oPYPYRY dazi ne 225 g, 6&}%" 1) in

), tetranmethylene sulfone (1

silver nitrate (13fg, 0.075 nol). The reaction
m xture was heatedptjo 55C. A solution of concentrat
sulfuric acid (24 nmL.) in water (75 nL) was added in

one portion fol%aetedHby the dropwi se addition ovVeg,.R2cH. e5%
mn of 30 a sol & i*flof ammoni um persul fate (51. 508X = CI 3%
0.22 mol) in wat®°(75 nL). The reaction nixture was
heated to 70C for 20 mn and then cooled to room
tenperature and stirred for 24 h. At this time, the
reacti on was cooled to OC and 28-30% anmoni um

hydroxi de (100 nl) was added slowy dropwi se to bring

the reaction to pH = 8. The reaction was diluted WO

2007/ 009913 PCT/ EP2006/ 064093 64 with water (500 niL)

and was filtered over celite and washed well wth

ethyl acetate (500 nlL). The water |ayer and the

organi c | ayer were separated. The organic |ayer was

saved. The aqueous | ayer was extracted with ethyl

acetate (2 x 500 nmL). The conbined organics were

washed with water (1 x 400 nL) and a saturated aqueous
sodi um chl oride solution (1
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20

5 x 400 nL), dried wth magnesium sul fate, filtered
and concentrated under vacuum The resulting oil was

w@oo7oowds by col unm chr omat ogr aphy usi ng si |l i CBCOEP2006/064093

eluted with petroleum ether fgllowed by 10% et hyl
acetate in petroleumether to afford
3,6-dichloro-4-isopropyl pyridazine (7) (19.26

Pl SSpbbesd it IS gloch 1 UBG AR v

dimethyhplenytisetio@es (10a)st ep 7: Preparation of
[4-(6-Chl oro-5-isopropyl -pyridazi n-3-yl oxy)-3,5-dineth
yl - phenyl]- acetic acid nethyl er (8a) A solution
of (3, 5-dinethyl-4-hydroxy-phenyl|)-acetic acid nethyl
ester (6a) (12.5 g, 0.064 nol) Qydrous di net hyl
sul foxi de (256 nmlL) under argon|at rpom tenperature was
15 treated w th 3, 6-dichl oro-4\4som@gpy! pyridazine
(7) (18.43 g, 0.096 nol) foldowedN by anhydrous
pot assi um car bonate (17,69 g, 0.12 nol) and copper (1)
i odide (6.09 g, 0.032 he reaction m xture was
heated to 90C for 24 h. At $ tinme, the reaction was
cool ed to room tenperature ¥ was poured onto a IN
aqueous hydrochloric acid sofution (200 nL) and i ce.
The aqueous |ayer was diluted W th water (100 nL) and
extracted with 20 ethyl acetat$ (2 x 500 nL). The
aqueous | ayer was nade basic ( 8) by the addition of
a | N aqueous sodi um hydr oxi de qution. The wat er
| ayer was extracted again mﬁtq %Ma acetate (1 x 500
nm_). The conbi ned organics merg shed with a
SRpU: e AOHSPUSIimSA T MR FRURA- b e dis Rl bRho] Bla ed
magnesium sul fate, filtered and concentrated
Anddntion ad ulimdini¢teylr pkmmbi i(RQ g,eB.il63ienviasin petharfol e(dIO(bymL) at room

col utm chr onmat ogr aphy. usi ng SI| ca gel 25 elute th ..
EMPSTAFE A gty ?‘W%@@W%& S ‘ﬁl? a@lfla?raofvﬁﬂnethﬂamme in
Lv%fe§60 ¢&d P @nbé?@g? @&Jamldeh e, (135 mL af a 37% solution qf formaldehyde

pyridazin acetic aci
nﬁt/:lityli OelssBBanolf.8@he (ethtl(gl WﬁS?l‘i@at@lrtd refluxnfon 2 hafﬂhel Inttactitf)n mixture was
I soner as a white sol HRVE mi z cal cd f

eadeboc] ﬁzlesm(lmath ﬁlsteﬂzﬂlih Wﬁ‘@ﬁ hamb) a@sbfoumt% et gp witha IN
&ﬂegm h¥d§‘é§1ﬂ(§?02201d Bafidn. MRS W&?C%%&)J&g Fhs R EP whh diethyl ether (2 x

epar at |

ﬂgl() 0 ChTly aqieous Gyeo Pk bmwghdaalpﬂ 3- g Ibox}g addifiediofet N aqueous
phen%p acetic acid 9%% A sol ution_ of o

EQFh‘{fB hy élldé sglufigl ;99@}99 lto Ryfr It hbash gndywpy exdrastedi wigh ¢iethyl ether

? 35 ) a%ﬁ% oc‘f%ﬁl%s wetlP %vgﬁ{ed {tl? a%%)ate(d]'%q%%m% sodium chloride

con S a mnor anou n oner

Efﬂﬁtlitﬁﬂ CﬂrlGﬁWltM@ng@ﬁﬁﬁoﬁﬂﬁﬁ: R{ELIPERDCORRARN3d fdefhvdcuum. The

at roomtenperature was treated dropwise with a IN
mguliog 9ilswsi dried npdeokigl @acuum overnight to afford 4-dimethylaminomethyl-2,6-

dimethyl-phenol as an off-white solid (13.42 g, 46%); EI(+)-HRMS m/z calcd for
CyHiyNO (M%) 179.1310, found 179.1308. Molecular Weight =179.2642; Exact Mass
=179.1310

Step 2: Preparation of 2, 6-dimethyl-4-trimethylaminomethylphenol (3a)
A suspension of 4-dimethylaminomethyl-2,6-dimethyl-phenol (2a) (3.0 g, 0.016 mol) in
diethyl ether (25 mL) was treated with methyl iodide (2.08 mL, 0.033 mol) at room
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solution (9.5 nL, 9.50 nmol ). The reaction was stirred
at roomtenperature for 24 h. At this tine, the

WO e@cdom3 m Xture was concentrated under vacuuPCT/EPE06/064093

resulting solid was dlluted wix h wat er (200 nm.) and

t t d t hyl .. )
BOUERRLES Ml AR Bl AR Aasl S 5t Miggan. e reacion
ﬁﬁ?}itﬁlﬂeka/@ﬁstﬁ‘fédmf' rUOIﬁ t@lyl?érﬁ@lr@g%rhﬂgﬁtn Phe ?eshl'ﬁng @G]&t%odv'@re filtered and
hydrochl oric acid solution and was extracted with

maﬁseld \mtletdmlefl (eﬂler( 200Rnand. LONS mdtcgadl the Ipagsemcs olett@ting material.

@ﬁ d, wash S Mﬁth1$ saturated .a ﬁ?

F SN ETE U B e GO DR -GS upics\hqfgias stirred at room
férﬂﬁe%&&‘é ) ﬁonﬁﬁ@M @ﬁr%d aH&‘ﬁ@ﬁal\’Iﬁ&H%'irﬁbHﬁe etﬁfO‘SrﬁLaO 033 mol) was
solid. The solid was dried overnight under hig

vdileduithe ceaafidrowds ftdrddoatahbmrtomperiatng popyight 0At thlS time, the resulting

g(é]éllf d\?%le i 3@&1 ié}%?%a?s’é%} gvgt,rlrlﬁélhélyhg{]}lglp yl%%ﬁlgts Idz?erg C(frled under high
#’%C?lﬁ%&t}) i f%; 5 %&u%%h&%réﬁtgngeﬂlg nﬂ&‘@@ 'gé lagg,c&{ude) as a white

Mﬁdewhkhwz\éémsghtwﬁﬁﬁﬂ fB06 ; pulbiiamionVabR lcc3 B4 Wél§14t St¥EP3073; Exact
9: Preparation of
Mesy519%H780py | - 6- oxo- 1, 6- di hydr o- pyri dazi n- 3-yl oxy) - 3
, b-di met hyl - 15 phenyl]-acetic acid (10a) A solution
of
Saap(as Pedpanition Of (B S{airvqky1-Plydroazpliensh abensirild (&) di met h
henyl ] -acetic acid (9a) (0.10 0.29 nol) in
X it og e@1dém%tb}’1d4 zrsnmlawgmm%@@plmmgmaﬂy 0.016 mol) in

Qt%gﬁ gni;ﬁ u{lu gl %6\9%3@49[ 1tl§ %{fgﬂﬁ%f‘%g})&%’%% %1gA§|'b%% .mol) at room

reac IOﬂ

foniRratilee TiRAfhéh mixxiry rveas\q@ateaqelreﬂiui OvdrigM. The reaction mixture
tenperature and was concentrated 20 under vacuum The

res tlietlldﬂigteﬂe&;lﬂdwaem Wiy apididediby thewddision 0f@d Nnagueous hydrochloric

R SeRRe IBY i SREIEERG et Y AGF D R T The combinea

88hRt Yerd 4@hellsith WaRr €1 RY200R&EY @he al sBd@4ted@Gueous sodium chloride
discarded. The water |layer was acidified to pH=4 b

y
sdetiaddl ti 300 ofl)a drid awuemnhwtn ouhhter ififemdi ahd concentrated under

SO0 A D5 o0 Ry She SR CErBHEGT Msnbaty (G0 mL) and

8olRBlcH H! ﬁ@aﬁ&ye‘iﬂé 6l %)%Q“ pUARGD b Eblﬁﬁm&%éﬁﬂt@ apH‘;F L&A silica gel
w th magnesium sulfate, fi I tered and concentra

clngbdr witly d Oulhdd tedlyhfdéemattd ia pstybledm The S(»IalﬂbrdNa$5 dlmethyl 4-hydroxy-

d' I d t f
g3 Pucrontdnd iy aﬁiyeeﬁ%g%pﬁiﬁ%ﬂ P el e o ey Bl
tf a8 Y Eﬂofﬂﬁ@@u 1eaf9§19f QSF O§@f q\/ﬁ’ﬁ@l%ular Weight
pur i y co r omat grap y Using silica gel

eﬂﬁmzﬁﬁﬁwmmnam&ﬁ:ﬂ6h984hcetate I n hexanes contai ni ng
2% gl acial acetic acid. The desired fractions were 30
concentrated as several separate batches and pl aced

{oter bR S Pl N NELE B854 o

Assmlﬁpd’nswiﬁhﬁ (BM@%Dh@droﬂ@lpﬁe@@meﬁﬁdrﬂedd%y(55@ mgt ;003 mol) in
| ene chl ori de: hexanes solution. This

BriSE dODRBL) pbr FON b TDneIGoR S0 THSSblihyr V&g miL. 0.063 mob
r | e%dl’é %%'Easgm%r}ly\éﬁ) li'&é:nel%eé; rU é’ﬂlt m ﬂd "Ithh %]acﬁoﬁl rﬁ{mtu&: was heated to

reflux for 2 d. The reaction mixture was concentrated under vacuum. The resulting solid
was diluted with water (100 mL) and extracted with ethyl acetate (2 x 75 mL). The organic
layers were discarded. The aqueous layer was acidified to pH = 2 by the addition of a 1N
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WO 2007/ 009913 PCT/ EP2006/ 064093 66 in acetonitrile
and filtered. The resulting solid was dried in the

we amaumonyyen at 60C for 24 h to afford PCT/EP2006/064093

[ 4- (5-1sopropyl - 6-oxo-1, 6-di hygly o- pyri dazi n- 3-yl oxy

iy B oy %%luti(ﬂ%ﬁ%dﬁya%c; Al d O M %%ﬁgﬁ 1%6 mL). The

6?’&}1103 rslftdd cof®ited Wwifed 42K o HMkQcY h@feoﬂ?kﬁl’iﬁm chloride solution (2
99; Exact Mass =316.1423 5 Exanple 2:

rHe pdp)atln@hw@h magnesium sulfate, filtered and concentrated under vacuum. The solid

bty ST ot B e e ML 4 oD R 53 B acetate in
gé_trolglm gﬂellgbaffcﬁ‘ﬁqg 51dnn€flﬁpﬁuh?8ﬂ099 p‘l"lg:nyl) acetic a01d ((5a))(30 mg, 5%) as

[ or o- 4- di net hyl am nonet h 6- et h phenol
A ywbowt sodid; &f(+2-HRMOr ovh cated rfylt (bdﬂm(ai (MS) 08@078n,86nd 180.0782.

Phtdiee Waieh QPeDR ket Hesr 08B of o 40% <ol uti on

of dinmethylamne in water, 0.035 nol) followed by
formal dehyde (2.85 niL of a 37% sol uti on of

StepriaPeglayadien iofi (Mﬂtdﬁnethﬁl @B}ﬁlrm phen}'f)acdste:amd wathyEster (6a)
heated to reflux for At this tine reacti on

fii saleHon g s3: ééiﬁp‘éthyltﬁohﬁf(’é@% Pléer?pﬂéraﬁ?téfr éﬂ%r{éfﬁ (12478 0,069 mmob) in

GRS LR PR TR G408 L1 981 e i
esldiidn aas dkatad It 7000 eadthidhy drAllC Hiotihe, del thas@iutvia®Rooled to room

The water |ayer was extracted with ethyl acetate
teamgratyre. THe ré@qﬁlym %éioae@ma%nd@macau@e aFgeigsidqmwas diluted with

g\@ylechh@lgL Q I and was w%%g(? w1t?1 e 53)(? SOtlgE lqé E)Ilgg.HlCS were dried

di'um oXi | on a

e¥drragdneslumi dulfa@! H}téreéﬂ%ﬁﬂ @bﬁceﬁlaaﬁédaﬁl@eﬁwwufﬁht% give an orange solid.
organi cs were washed with a saturated 20 aqueous

&"b@l sele whs elpitied 18d0G il aagtate/detvglewin wthgnesd was stirred for 1 h. The

B g S, SEORTOE B TS OGP o
ﬁﬁ(fe@ KecAme Bb&ﬁ ght AreH RidbY Waspaan&t Wbolﬁmﬁ%hﬂﬂha‘t%ﬁﬂ@l using silica

(2b) (4.62 as an off-white solid; El
g@@mt@@wmaop@% Eﬁ@b@@m@mokﬁm Hmzsorﬂfﬁ)rdiﬁ édinflcihyl 4-hydroxy-

%q%ﬁ?ﬁgétll\cgcgmeth]y gs'teqj(gg)’ (1fé§und86:l7/9) asoa¥160ff W[fl/lt%e so ({ %rl(+) HRMS m/z
caled for C1H 403 MY 194.0943, found 191.0942. Molecular Weight =194.2324; Exact
Mass =194.0943

Step 6: Preparation of 3,6-dichloro-4-isopropyl pyridazine (7)

A solution of 3,6-dichloropyridazine (22.5 g, 0.15 mol) in acetonitrile (35 mL),
tetramethylene sulfone (107 mL) and water (245 mL) at room temperature was treated
with isobutyric acid (14 mL, 0.151 mol) followed by silver nitrate (13 g, 0.075 mol). The
reaction mixture was heated to 55°C. A solution of concentrated sulfuric acid (24 mL) in
water (75 mL) was added in one portion followed by the dropwise addition over 35 min of
a solution of ammonium persulfate (51.5 g, 0.22 mol) in water (75 mL). The reaction
mixture was heated to 70°C for 20 min and then cooled to room temperature and stirred for
24 h. At this time, the reaction was cooled to 0°C and 28-30% ammonium hydroxide (100

mL) was added slowly dropwise to bring the reaction to pH = 8. The reaction was diluted
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=199. 6822; Exact Mass =199.0764 Step 2: Preparation of
2- Chl or o- 6- net hyl -4-tri nmet hyl am nonet hyl phenol (3b) 5

woeaspensi on of PCT/EP2006/064093

2- chl or o- 4- di met hyl am nomet hylgs6- et hyl - phenol (2b)

DB APtk (RP ALY s Bl el e Wi REE g Mo acetate (500
FR9MTHE STRAY I aBd (HNErgh B8 GdyeP Vel g@:&)wa%dwaﬂ%@rgaﬂl@ thyat was saved.

roomtenperature overnight. ‘At this tinme
Ths aduciong layel wasexeactedfwith ethgldacatate (Was 260 nW)t Hfletdtverfomed organics

The solids.were drie nder high vacuumto

SeRnr el Bt e S0 BT a el U bRt Silgridg sotution (1
anopffr kg V‘;l'lgl &Qéﬁegluwh blﬁﬂté"@ﬁtd‘éﬁ%d%nbémfa%rd ﬁﬂﬂ%r vacuum. The
next step. Ml ecular Wi ght =215. 7252; Exact Mass

Fezﬂlﬁng 01 AvaStpaypilidd b?lcekuama:thlr(mnatography using sﬂlca gel eluted with petroleum

- oro-4-h th acetonitril
é{%gru wesd Oy 19Fe et)flyl acetate n¥ petro eu %her to a ord § d?ChSOl‘O 4-isopropyl

£O tHly [ YoM Yy
(%frﬁet ca(IqP 2 QB?%Q £§Et&F él’n+2t anol k‘?z%ﬁghuﬁgg%HSCsz (M)
a@(gomsmv&mnﬂn@amw WMoecaladi Wﬁiglﬁybﬂﬁ'ﬂ.ﬂélf(;ma&]Mgss 1982065
nol) at roomtenperature. The reaction m xture was
heated to reflux for 2 d. At this tine, the reaction
] Xt Alr u [
e B R A oo S P bro bR b2 B L et phenyl-

Addtie dcidyndting cadd{ga) on of a IN aqueous hydrochl ori c
acid solution. The water |ayer was extracted wt

At \utioacdt(ddedipmgthyl-gdgdiexy- phqlml) weyantid mohylpyier §6ewéﬂ%5 g, 0.064
ﬁﬁﬁgfnn%@y(ggﬁg Qﬁl%etWylfj?q@éﬁ% V\;ﬁ?ﬁtrgﬂ) ug(lije%o#éof? %? aﬁ&ln temperature was

ri Fut T oR magnesi untsul

fredib@rweith 3reldieRbELMigopt@H1 wﬂ@azmeamumst@ af D@YE @ol) followed by
brown solid. The solid was dissolved in carbon

pdtydensih Ipotassism( @sigonate) (1Hd g h(éli arrdl picheondar kD gadrde (6.09 g, 0.032

BRO°  TAETERE Sirs il FEEHP b emu i B reacton was
s tdR MREEchipktai8 dnd WaB ?@Qrew otntb hexaRpsousAdrebhl®® acid solution

under hi gh vacuum to 25 a
(B0ohLpaml ie.hiitie agyeods hayehydas gﬂngnoj/ stz)lthazczécloﬁl)f) mill)eand4isracted with

SERes e, B0 00 Gty R St s M or wtd S bRie BRime) b hegyidition of a

Rl ousCIAMR ?Qﬂb@ﬁl@)@oﬁﬁl‘oﬁg Prid WaRr &Bkr %laklte%ilad%d Bgain with ethyl
5-10% et hyl acefate in petroleumether to afford

(@tahl(dro-< 5@(—) hyldy. 0Xq¥he Sombirtey| orglecsy Wereaweashedi with laesa(wthied aqueous
0
é(%ﬂullzrg rSE)/go onb ﬁyed yléq?lc]alag%(ls){léza F@%fq,élt(eas 5 golrlcgr\{\t/rated under
9 . o
iepyhecty Uil RRROL SIBRANSOHE iy g s
¢13tedhivioh &~ 15% ydhydxacetatarat hytrolpdre regihey -tacedtord §& (@C]ﬁlSﬁ)}S -isopropyl-

WO 2007/ 009913 PCT/ EP2006/ 064093 .68 A suspensi on
PEiREINGHBOAY N erdiRGIE- PR A Aegii ettid }negaéteéﬁ@r {3 @5(&:b§7%) and a

ftno? dShouflt OPEImAPhY a white solid: EI(+)-HRMS m/z caled for CigH CIN,O5 (M)
348.1241, found 348.1237. Molecular Weight =348.8327; Exact Mass =348.1241

Step 8: Preparation of [4-(6-Chloro-5-isopropyl-pyridazin-3-yloxy)-3,5-dimethyl-phenyl]-
acetic acid (9a)
A solution of [4-(6-chloro-5-isopropyl-pyridazin-3-yloxy)-3,5-dimethyl-phenyl]-acetic acid

methyl ester (8a) (1.66 g, 4.75 mmol, contains a minor amount of isomer) in methanol (50
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in water (2.06 nL) was treated with ethyl ene gl ycol
di mnet hyl ether (13.93 nL, 0.133 nol) followed by

w@odoasetowsn hydroxide (2.8 g, 0.0071 nol). The PEBEP1006/064093

m xture was heated to reflux dr 24 h. At this tine,

react| xture was ent rat ed under vacu
e 4 PRl Rt Fa® TSGR FERLEE A, BT anEioNym nyaroxiae
NG AL D. 30 tfmoBt e @&%bﬁtv@as(sgir%d Eaprodi'?a-)emp-thQure for 24 h. At
organic |layers were discarded. The water |ayer was
tad tdinti the teactiol mllerbwatslmncenﬂldtetdl wnlcofvaquuini a"d}eecﬂulﬁmg solid was

r oric d sol uti on and xtract
AEF S TbatfePh g a e ARt iR Gl Birgg e ety acetate
Z&bbvﬁée%sczﬂ@&hecfh\é" WilePlaSat Hfﬁ@%@tﬁlﬁ@@ U YI$ —S@‘%'yl"t'ﬁe addition of a 1IN
[oride solution (50 nL), dried wth magnesi Um
sqlebag bydrm}ﬂctm:rz@mﬂ st icocandevdsreatrecied mﬂtdaretlti;ﬂ) aveato (Px 200 mL). The
The r suI ti glg sol.i.d was dr.ied under dgqu vacuu

SRR @ﬁ:(s W aq:ofnghngied( gzaé‘t}ﬂdo\y a saturate cous sodium chloride solution,
B R SRR ol B oy O

T 012D Bvad 282 (f\(eunghtZMeﬂmgh vddlectol affordéi ¢h{6-chloro-5-isopropyl-

=200. 6233; Exa Mass =200. 0240 15 St eﬁ) S , )
Pﬁ@ﬁéma?t ylgﬁy)o?f 5 dlmethyl—phenyl] -acetic acid (9a) (1.58 g, 100%, contains a minor

Q#Eﬁ?%ll rﬁerB‘S(ég a;J hIlF‘s?]Xd ﬁg}%”ﬁtkiv[saﬁ% LBe@Fh9C, . H,4CIN,O; (M)

83400840 fcﬁmﬂ 33y dDSXyMiﬂdmIathglheﬁyh.)Sea&ﬂmaet Masso=3380)084
(1.4 g, 6.98 mol) in nethanol (60 nL) was treated
wWith concentrated sulfuric acid (0.5 L) at room

SN O R N SR
Photiy)l@etie&iCaaent r at ed under vacuum The resulting

oil was diluted with 20 ethyl acetate (100 nlL). The o
Or phwticnso ik @-slerh etlispprony kst idezip 2-Wo50- 3 Jlimahyletienyl]-acetic acid

b 0 AT R P b fase et PEpTR B IRGR W Sium acetate (54
F131 OMBLAGHH AP RYorH SdriSbrstutel C’ﬂlegﬁlactﬁinuﬁ]&@ur’éﬂ\id% nk@f%1 €6 hYb°C for 24 h.
acetate in petroleumether to afford 3 -chloro

At tIny dimex yheSreaptsmhyixtyh ems| gooledctet ioomaeingersbirh phd esis eoncentrated

1. 36 919 whi t d: El

BEE o o8 Temase issdib3Sh b oy 490 mfdoBiade basic by the
Mﬂn@&ybﬁi% rleNSegqru\gtéill% %Hdéurg }dBRM sofeiBR tandBRS] cXGdde®IUN cthyl acetate
[zg)ombreheqetbﬁ achlagr loyd-wasaliscargl - ﬂ")he ivchocr lmye8 waks axiylified to pH = 4

égftelt&e?%/cigﬁtl(g{] egg 1&?(?}%&1& h?c%)g]lnet hél tlggrlﬂagtg%)ﬂxjracted with ethyl
a&?a% £x 96 geﬁlglzého)l;?&gﬁa?égg I@%re( 15?1’ dQiP4 se[fﬁ’llazed aqueous

I N annyar ous er argon a
saatium tehipele adolit@nvdsed t\mmam&gheﬁnutrh sulfate ﬁltered and Concentrated under

3, 6-di chl oro- 4- |sopropyl pyri dazi ne ( k 0. 006
Hestupm igrHipad gusolidpothesofid was Ahssoled & ¢ yll@e@te by ashneg methanol to

ﬂ}}hl) %gﬁltlgﬁ it (v!/e)s Alﬁgllbg& C?Q%g%]élg%an&) C%géenﬁ]a %rﬂeﬁ vacuum. The

reacti on m Xture was eate over ni ght
bicaBsortiddesolie aelk ipdrified ¥y uslemwasroidie@aphy0Raflglica gel eluted with 20%

PCT/ EP2006/ 064093

cthyl acetate in hexanes containing 2% glacial acetic acid. The desired fractions were
concentrated as several separate batches and placed under high vacuum for 1 h. "H NMRs
were obtained to determine if batches contained only the desired isomer. The best batches
were combined, diluted with a 1:1 methylene chloride:hexanes solution. This process was

performed three times. The solid was dried under high vacuum overnight and then slurried
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69 cooled to roomtenperature, poured onto a IN
aqueous hydrochloric acid solution and was extracted

wowdoioedny| acetate. The organi cs were washed PET/EPE06/064093

saturated aqueous sodi um chlqm de solution, dried

W t e3| | 1 the and co entrated

thasei AR Rt e Fertines g e BEe AU RE fh BiEtapypt 60°C for 24
ROhyIMRerEAr C[HHSQ%?(HJ}Y 6H§;bn]96—%1ﬂ4yﬂﬁﬁp)ﬂﬁiazﬁl31%16g}gm,Sfdlnﬁethyl—phenyl]
10% ethyl acetate in petroleumether to af

p@tic hiclr d04) (66- mbl 65%) Bs iaswipteogyid; Bi(rH)-dERAVIA-m/z caled for Ci7H20N204

B B AL L e R Ry 1615
cal cd for Cl7H18CI 2N203 (M+) 369. 0767, found 369. 0766.

Mol ecul ar Wi ght =369. 2506; Exact Mass =368. 0694 10
Bxapple: 2PRrpparation nofof3-Chloro-4-(5-isopropyl-6-oxo-1,6-dihydro-pyridazin-3-

[ 3- oro-4-(6-c IorQ 5- opyl - pyri dazi n- 3-yl oxy) -
%&%e“ﬁﬁeﬂ}ﬂ ll-acstis EC‘QC&E)E’ ¢9b) A solution of

[ 3-chl oro-4-(6-chl oro-5-isopropy! -pyridazi n-3-yl oxy)-5
-met hyl - phenyl ] -acetic acid nethyl ester (8b) (1.1 g,
2.97 nmmol ) in nethanol (30 nlL) at| room tenperature was
treated dropwise with a I N aqu I um hydr oxi de
solution (5.9 nL, 5.9 nmol ). The 15| reaction was
stirred at roon1tenperatureﬁ$ 4 NHAt this tine, the
reaction m xture was conce rat@ﬁ under vacuum The
resulting solid was dil i thopater and et hyl
acetate. The ethyl aceta er was di scarded. The
wat er | ayer was acidified e addition of a IN
aqueous hydrochloric acid tion and was extracted
with ethyl acetate. The organic |ayers were washed
with a saturated aqueous sodi €hl ori de sol ution,
dried with magnesium 20 sulfat¢, filtered and
concentrated under vacuumto affprd

[ 3-chl or o-4- (6-chl or o- 5-

I sopropyl - pyridazi n-3-yl oxy) - §gget hyl - phenyl ] -acetic
acid (9b) (1.05 g, 100% as a white solid. This

Repdr Padpavion v 2 hid1o kb dimethyddrmeo methy I 6-medtyl-phgnol (2b)

Rourkhen 3 TobeBor NPt Sherbi e J505 P35 ek (23 L) at room

Phefhy] ¢4 4 1 f hyl
VAR g eyl By E%E%a(?a’é A F 0 ! et
iy lvwaxet) (59351thﬂly|foplb®6(j{|ﬂ)y -fanedldchyaci @.8510M) & a 37% solution of
sol ution

fogmawplaﬁd@ la M@ete MiBponaD s“&r,srrswonp\w hpatadntogeflpp fgn 245h. - At this
Jﬁgt I't]ye! TORR0Y ! ﬂﬁrgt\k/& g‘(glle 9P30r1{ ]te ‘%at ?e %31% nggl)ll %ntrated under
gl'aci al” ace Vo f Was treated odi U

amtlmt eThSGef(u&ﬁ% am,wa% CBEltdeht)l witer 200 inhRad alcldifted to pH=2 by
The reaction m xture was heated to 105C for 24 h. At )
plidon ph LN prepesabydrorhioniocdid solken. c dbe swtardayeparas extracted with

E:t%?paecqa%‘ieu ES%O%]'H G }%FI ragétgt% layer was discarded. The water layer was made

basic to pH=10 by the addition of a IN aqueous sodium hydroxide solution and was
extracted with ethyl acetate (2 x 350 mL). The organics were washed with a saturated
aqueous sodium chloride solution, dried with magnesium sulfate, filtered and concentrated
under vacuum. The resulting oil was dried under high vacuum overnight to afford 2-chloro-

4-dimethylaminomethyl-6-methyl-phenol (2b) (4.62 g, 66%) as an off-white solid; EI(+)-
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under vacuum The resulting residue was diluted with
wat er, brought to pH =10 by the addition of a IN

wa@oueom1sodi um hydr oxi de sol uti on and was extPE/ERI06/064093

wth et hyI acetate. WO 2007/00£913 PCT/ EP2006/ 064093

AT 0 B SR R Lot 7Ba iR kgl oGatecutar Weigh

hygly gl ki@ Mk d199bw4 on and was extracted with
ethyl acetate. The organic layers were combi ned,

mashed with water and a saturated aqueous sodlum

Bl o e ob AP B TS e B PR P RS GPhg
%Oéuklsisn‘ﬂ%ﬁ 0P 2ddh§§9|4vﬁgletﬂ}1aﬁﬁﬁé}ﬂétﬁﬁf6 bk ?I blﬁ%o?r%g) (65.5 g, 0.328 mol)

met hanol and then was absorbed onto silica.
mrtﬂhd:rs(d)rﬂob)jumhk latgovmasrlmaltédl eith ety iagdide (40.83 mL, 0.65 mol) at room

chromat o using silica eluted with 20% hyl ..
comeEwe; Ak %& HEcaY 4 %Lﬂ%eéc% ogeicspetEe ,og%rg&ﬁ%?’m this time,
g dfs gﬂildg WREd Eﬁ’%éd Wed gvgslféﬁ%lﬁ{‘% @{leﬁh@%lﬁgﬁ%@ﬁrmd under high

separat tches and pl ac under vacuum f or
mcoumT be affsal Rdhivas- @mémyledtméthylmmeﬂﬁdﬁhyh(ﬂn(éb) as an off-white

chl orij de: hexanes solution. This process was
Efl—:l}df whigk gvastised ap inos therpextswien. d %cuéw.vgalghtna@rs T5ghExact Mass

ygmoverni ght. The solid was then slurried in
acetonltrlle filtered, and dried in the vacuum oven
at 80C overnight to afford

ES chl oro- 4- (5-i sopropyl - 6- oxo- 1, 6-di hydr o- pyri dazi n-3
(PG PyensEatien hy (3 pRisRy by desets-eice - BaybyetpBoTe ()

RopdRif i @]gi%—&—nge‘é]}y%%g%? MR BeBhichol Bb) (theoretically 0.32

Mol)ais ehiaho M@ Ihiindes 360 AW trdaxaiCivith 3&diMASSamds 61BI7¢, 0.32 mol) at

Schene 4. Synthesis of
[® N5 LD WS- 4T1(1@5rqa§f<b<pr nwummwbealed(stodteﬁy@ fer- Pk | Aatlis time, the

s 3_'(}:%1?' 06{%1))66\2 Cln}?%f‘(é_‘l aCI & 14&" %%{srgsq 91&% diluted with
R/ anHB\UQ(anlﬁedl No pH =bHby /thé”é'hﬁi%h lot N 10Rucdds hy&%%lorlc acid

+ 1 Br Br N 49% Cl
solution. The water layer was extracted with ethyl acetate (3 x 600 mL). The organic

layers were combined, washed with a saturated aqueous sodium chloride solution, dried
with magnesium sulfate, filtered and concentrated under vacuum to afford a brown solid.
The solid was dissolved in carbon tetrachloride (250 mL) and the remaining dark gums were
removed via filtration. Precipitates formed in the filtrate upon standing at room
temperature. The solids were filtered, rinsed with hexanes, and dried under high vacuum to
afford (3-chloro-4-hydroxy-5-methyl-phenyl)-acetonitrile (4b) (30.3 g) as a yellow solid.
The filtrate was concentrated and the resulting residue was purified by column
chromatography using silica gel eluted with 5-10% ecthyl acetate in petroleum ether to
afford (3-chloro-4-hydroxy-5-methyl-phenyl)-acetonitrile (4b) (2.28 g, 55% combined yield
for 2 steps) as a yellow solid; EI(+)-HRMS m/z calcd for CoHgCINO (M+) 181.0294, found
181.0295. Molecular Weight =181.6232; Exact Mass =181.0294

Step 4: Preparation of (3-Chloro-4-hydroxy-5-methyl-phenyl)-acetic acid (5b)
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OHOHOH 11 7 12 TEMPO C rO sodiumchlorite in
wat er sodi um hypochlorite in water N ,NH CH3CN /

wWERHTh9 N NaOAc / HOAc 0 N sodi um phosphat epdrrEbP®06/664093

pH 6.7 Br Br 1200C 24 h Br Br 6873%for 2 steps OO0 OH

gguggjﬁﬁlfiég of B-200 LRT8:43y SHE R AR PAAL Rrritd BT (AR 6.0071 mol)

ﬁﬁw@teptio@)@ﬁll') %aeﬁrda&gmmpydhyﬁn@gfgcél, cﬁm@lﬂhNEINah& I\@L@B dAZi 0.133 mol)
14) O i NBr 00O

n- 3- yl oxy)-phenyl]-acetic acid
Eﬂo@eld by@ofﬂssumﬁlyﬂroxmee@a? at (.90 lofnol). The reaction mixture was heated to

2- hydr hyl ).- ph 11 | [
{ﬁﬂuﬁ ??rzﬁlﬁggr%g(éu | @X 61:13?}]18?{ r%lgtgbee\r)vgs g ﬁ%‘irﬁteé glnhjérl \s)arc]uum The
Eﬁsﬁlﬁhglsoﬁ& Wab Qildeh QVl(lf"Q/QteP'tinO Yi@?) atnﬁ%%r@&e(‘l\"vxtlﬁl éihyl acetate (2 x 50

solution of brom ne nmol) in glacia
adet iTheaogahiq lra@emhzyere lesha-:rdecb a&"he onatari lxten mas \mn;lﬁ'ﬁ:thtorpéﬂ 2 by the

roomt erature _overnight. At this tine, e .
Shitemer GGG peeroGRbe: gvééﬁfﬁﬂ? Wﬁ%@maﬂeﬂgmth cthyl acetate (2
| t
(57 e 188 il S 400t (08Tl 9008 Do s
clﬂsmkﬂet satgtione S0dme. ), wérieddwils @ﬂlagedsmm sulfat r @lyelt mﬁdJ I:Gm:entrated under

(250 nmL) and _a 4N_aqueous sodi um hydroxi de solu
vawemy hhegsultingiendid was| drisdeigd wu%kum@@rrﬁ@t o ’F‘F\f@fd (3-chloro-4-

hEAGH S rBLI R uBhel R RSP Ll Yol BIEHSIRMS o
6ﬂ6ttﬁiﬁt@9815€m)3f’(m Qo0 K)M(D doaed 200.0247. Molecular Weight =200.6233; Exact
Mass =200.0240

Step 5: Preparation of (3-Chloro-4-hydroxy-5-methyl-phenyl)-acetic acid methyl ester (6b)
A solution of (3-chloro-4-hydroxy-5-methyl-phenyl)-acetic acid (5b) (1.4 g, 6.98 mmol) in
methanol (60 mL) was treated with concentrated sulfuric acid (0.5 mL) at room
temperature under argon. The reaction mixture was heated to 70°C for 24 h. At this time,
the reaction mixture was concentrated under vacuum. The resulting oil was diluted with
ethyl acetate (100 mL). The organics were washed with water (2 x 50 mL), dried with
magnesium sulfate, filtered and concentrated. The resulting residue was purified by column
chromatography using silica gel eluted with 10% ethyl acetate in petroleum ether to afford
3-chloro-4-hydroxy-5-methyl-phenyl)-acetic acid methyl ester (6b) (1.36 g, 91%) as a white
solid; EI(+)-HRMS m/z calcd for C;oH;;ClO; (M") 214.0397, found 214.0400. Molecular
Weight =214.6504; Exact Mass =214.0397

Step 6: Preparation of [3-Chloro-4-(6-chloro-5-isopropyl-pyridazin-3-yloxy)-5-methyl-
phenyl]-acetic acid methyl ester (8b)

A solution of 3-chloro-4-hydroxy-5-methyl-phenyl)-acetic acid methyl ester (6b) (909 mg,
0.004 mol) in anhydrous dimethyl sulfoxide (8 mL) under argon at room temperature was
treated with 3,6-dichloro-4-isopropyl pyridazine (7) (1.2 g, 0.006 mol), anhydrous
potassium carbonate (1.15 g, 0.008 mol) and copper (I) iodide (239 mg, 0.001 mol). The

reaction mixture was heated to 90°C overnight. At this time, the reaction mixture was



10

15

20

25

30

(80 mL). The layers were separated (the bottom | ayer
is product). The aqueous |ayer was 15 extracted with

woredoipbootent - butyl ether (500 nL). The organi CP¢BEP2086/064093

were conbined, dried wth soddaum sulfate, filtered

ncent rat ed. under
e R S P ue o B 10 R i, ASRERn and was
yﬁ@h%tedV@ﬁN ¥Ryl QecafOUtrhd Q)@%dﬁes wetB&vaSRid Withassafurdtb@a§&tous sodium
and washed with 10% nmet hyl tert-butyl ether in heptane
Qlll@@qulutlonﬂdeleé ovilhdmagisesaini edfaghdéterdi ghl saeenimted under vacuum.
er ni af ford i br.ono- 4- ( 2- hydr ox

ii’/%{/ffsjlﬂl&ﬁéﬁ%?“e( W Dyt O R N ORAT BB Flca eel cluted with

%@%Cé@t’é%b&%e&%ﬁ%r W #tord 29%hlordal B HlR6- S%IQ%yl— yridazin-
=295. 9598; Exact Mass =293. 8891 Step 2: Preparation of
2-yl&y b5 Bndihymhedyl]-8eetih | awido nfethys @pien 9§1)- @y2 igd d80am - B- y lyellow solid;

- 1] - h I 2 i f
s SIS vvabiall e bt Y har876% dpupa 369 9765, Molecutar
I d 300 L
T ST R TP i de (70,5 9, 0 B0
nol) under nitrogen at roomtenperature. The

suspension was heated to 100C and stirred untjl

5507 //008 g aerr/ ep2dddiue2bgachlory-3risepropy}- @ﬁld@émr%eﬂoxy) -5-methyl-
ﬁe&gﬁla%etﬁ)d %Sdg'm gfy 6- di chl or o- 4-i sopropyl pyridazine (7)

was added to the solution and the

A&ﬂﬁitio@%f@%lﬁ?@%%&h&trbﬁr Sdprapylélp'ifﬁ@ai@t% ydkyh-5-hé@yl-phenyl]-acetic
reacti on was cool ed ro enperature, diluted wth
eid epctinyd Wehﬁjb)a(rlad g»x% Paémé@i) ¥ tthapely BOpukyat 19ephigmperature was

BHEE afobodis008n T LAl RSB 1 SORIEPNILBRSRE Br ( 3 mon. The

orgam ¢ Fay ers re and wash

Watﬁb@whwsméte@w&o&pwmmdwﬁrm yae &@'thﬁt; it@ie, (He re¥ctZmOmixture was
m.) and water (2 x 200 ni). The organic Iayer was

mr@@ntlrat@dj under apeutm.3dbe pesultingesolid s dilatedakith watgr @ad ethyl acetate,

$ht P RE RS s Uidap e bt Bafeia Pl GHHy e Shaision ora 1

LIRS Rfdb@loriRid ®tloni and veRlekFa@bwith |eﬂﬁff &‘étaté’va?ﬁhe&ganlc layers
with a” 2:1 mxture of tert-butyl nethyl éther:

werst maghe( 2wh @l Jatwaidd ohqme@somumn ghlorlﬂg safufion.ddized1 @ith magnesium
5-di.pr (6-chl or i,Sop yri.dazin-3-yl o
il 088 ik ot 3 Bagfin o8 SHORF 1 gl 2%6-chioro-s-
r 2(1795420100% -
%9131'093/1 Hﬂ&@aﬁg yIGAA HLEE, gﬁé{ﬁ% abdo) add (9;@24(713)31§,91()S()t¢'e)pas a white

ecul'ar Wei ght "=450.5 act Mass
&0lidPr dpar abhicoal whs used without further purification; EI(+)-HRMS m/z caled for

3, 5-Di ro -4-(5-1 sqpr.opyl - x0- 1, 6-di hydro-pyri e
DTN S SR raith 355 Qe oalre s ST aRon Bri2ss: Bxac
=354.053 . .
Fﬂms &yhronn 4- (6-chl oro-5-isopropyl - pyri dazi n- 3-yl oxy
)-phenyl | -ethanol (12) (111.4 g, 247 mol) in
acetonitrile (223 nL net hyl ene chl oride (343 nlL) and
Step 8: Preparation of [3-Chloro-4-(5-isopropyl-6-oxo-1,6-dthydro-pyridazin-3-yloxy)-5-
methyl-phenyl]-acetic acid (10b)
A solution of [3-chloro-4-(6-chloro-5-isopropyl-pyridazin-3-yloxy)-5-methyl-phenyl]-acetic
acid (9b) (1.0 g, 2.81 mmol) in glacial acetic acid (30 mL) was treated with sodium acetate
(808 mg, 9.83 mmol) at room temperature. The reaction mixture was heated to 105°C for
24 h. At this time, the reaction mixture was cooled to room temperature and concentrated

under vacuum. The resulting residue was diluted with water, brought to pH =10 by the

addition of a 1N aqueous sodium hydroxide solution and was extracted with ethyl acetate.
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15

sodi um phosphate buffer (343 nL of a 0.67 M sol ution,
pH = 6.7) was treated with 2, 2,6, 6-

wo edoraomidyl - 1- pi peri di nyl oxy free group (2. 35pCT/EH2088064093

nmol ) at roomtenperature. A 2f) solution of sodium

Lo A fe S 2955 TRRL) | 1 A
6t B Rebic i ar ARy 98Nt Bt bels” 38" Fts Al R pogifon ora s

WRleBhs hrPod dricRIEsdIi R Added eﬁirﬁﬂtléd angeusl é/cetaﬁt@ Tﬁheorgamc layers

reacti on m xture over 45 nin. The tenperature of
wesctoingnnadi weashed w1ds‘eatteoamatwtadragucm sadidint ¢hdm16ar$élut10n dried
ol d wat er hat h.was dto ent the tenperature

a. .
PGP sulfgle nfle) andFancspiiRd Fiader VWi it ety sotid was
§fsé(ﬂ\5e%d fﬁl%t}?@néncﬂlorl\ﬁ@'dn@ 1FORhAII D {Bn Q@Jsdabgéer%%fo silica. The
a solution sodium bisulfite (28.42 g, 7 mmol )
patigsorticBsotill w asapsirifickti byl Coldmnp:ht(smtd)graplt}eumr@sﬂnqacg@l eluted with 20%

xture over, 5 min. The yello | utj on ilute .
%hﬁ’]haceﬁaé‘? HY Ihexancs rﬂ"BW‘g? Ygﬁ@f acilg @#’a iéwe%emrfﬂéracﬂons were
L SRR SR S Sl DRA mach BH y Mg (or 1 min. The
salidf atae,diluiddt edteda ant metbyleentchlatiéethexadey svlationum Thiis process was

ffo
aqf@rr@fi Bhr@ﬁémm( SheroBd 8uas drisd prdpyhighhyaqugaze yergelyo The solid was

%ﬁé}{ﬁ?&‘ ﬁéﬁ: fgtge 0 An gdi%d é.gtﬁ]é: I\’Q(!Alélﬂ'f: 8%11] 3ta§d ¢ overmght to

aistad t[3-chloro- 4 (5- 1sopr0py1 6-0x0-1,6-dihydro- pyrldazm 3- yloxy) -5-methyl-phenyl]-
I brono- 4- hl or 0- 5- |sopropyl ri dazin-

Ctignatig] (108: 4308 i 320a3) b Thevpieast kb e caled for
i
Gty m@g‘gﬁ& 357 50 sl Sy [Rotech i SRR 777791 B

weksemss (200 nl) and WO 2007/ 009913 PCT/ EP2006/ 064093

74 concentrated under vacuumtwo tines. The resulting
resi due vvas diluted with tetrahydrofuran (223 nL) and

A B s SR R LS P RSB LGt pyviaarin 3.

PR & chﬁeg@fd geguum to about 600 nl. |sopropyl
gcefﬁPﬁl?&P ) m&g gdded and the m xture was

concentr at ed under 5 vacuumto about 450 nL. Heptane
(300 nL) was added in portions over 10 mn. The

m xture was stirred under reflux for 15 mn and then
was cooled to roomtenperature. The resulting solid
was filtered, washed with 50% i sopropyl acetate in
heptane (200 nL), and dried under high vacuum
overnight to afford

[ 3, 5-di brono- 4- (5-i sopropyl - 6-o0xo-1, 6-

di hydr o- pyri dazi n- 3-yl oxy) - phenyl ] -acetic acid (14)
(80.4 g, 73% as a white solid; LRVS 10 for

C15H14Br 2N2O4 (MtH) m z = 446. Mol ecul ar Wi ght =
446.0978; Exact Mass = 443.9320 Schene 5: Synthesis
of

[ 3,5-Dichl oro-4-(5-isopropyl - 6- oxo-1, 6-di hydro-pyri daz
i n-3- yloxy)-phenyl]-acetic acid (19)



15 WO 2007/009913 PCT/ EP2006/ 064093 75 OH OH OH C
50202 CI CI C C diisobutylam ne toluene LAH, THE N
wWo 2007609913 83% 1 100% O O Cl 0 0O OH 15 16 7 PCLEPIONG6/064093
, N, N tBuOK / DVA O N Jones Regagent, 0 N 140C 24 h C
Cl acetone CI C 44%1 |/ 95% OH OH 0 17 18 O NH
NaQAc / HOAc ON 100C 24 h G C 65%I1 / L,OH 0 19
le 4. Synthesis of
[3¥5tDi chloro-4-(5-is
i N-3- Yoy ndpaensi
2. THF / 4N NaOH

et LBr api d 9)
DMA / tBuOK
' 140°C 24 h
82% Br
49%
OH OH
/EE’\E

opyl - 6- 0x0- 1, 6- di hydr o- pyri daz#®
\ N

TEMPO
sodium chlorite in water
sodium hypochlorite in water
CH,CN /CH.CI NaOAc / HOAc

3 2¥72
sodium phosphate buffer = pH 6.7 120°C 24 h
prosp P \% 73% for 2 steps Br
_—

13 14
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ONH IiNC OO Cd OH 19 W 2007/009913
PCT/ EP2006/ 064093 76 Step 1: Preparation of

W@ 3003/009eh! or o- 4- hydr oxy- phenyl ) -acetic aci d nethyP2006/064093

ester (15) A solution of (4-hygdroxy-phenyl) -acetic

acid nethyl ester (25 g, 0.150 nol) in toluene (600

nmL) under argon at roomtenperature was treated with
Ekbﬁgwwsyma@ of 73.8- Iﬁi‘berle@-lsG?klo})yl Eia&orle@amyaeo -pyridazin-3-
m xture was heated to 70C and a so ion of sulfuryl
glokp)-plienyl Racetic aciel @480 nol) in toluene (75 nL) was

added sl owy dropwi se over~30 mn. The reaction

m xture was heated 1 OC. At this tine, the

reaction m xture was to OC and then poured

onto ice water. The“res tlntFlH/\lmte solid was filtered

and washed well wth The filtrate was saved.

The solid was dissol ved | /Plh)gr acetate (500 nmL) and

washed with water (1 x 125[nl).

separated, dried with mag J
and concentrated under vacuu
The solid was dried overnigh igh vacuumto

af ford (3, 5-dichl oro-4- hyBfoxy- )-aOtic acid

nmet hyl ester (15) (18.81 g) as a white solid. The
filtrate cont ai ni ng water and tid uene were separ at ed.

N T T ]

gne‘5| um

A0SR Gt £40-Upgek m@g%\eﬁ& (gogeo 35 mﬁilﬁwglhélgm&ﬁ& la€id (400 mL)
The solid was 15 slurried in 10%ethyl acetate in

Wex siqeted With 2 spletiomnd bremine ¢4 eill, OV\Z & mohaRr el aqeiis acid (40 mL).

id .was. rled over iyaqht ugder h vacu

g F ‘%E af{.ordth Ivent
T8 st T o n s e oerdbft o SR LRy 86 e sotven
84t Bmdvi@)unidOvaeuhh. AheFedhideCresidhd Ghaf 8RMed Q/ﬁthttgﬁeﬁé/\@OO mL) and
crops); EI(+)-HRVS mz calcd for COH3C1203 (M)

2@3:00880was agmid c@B8NPE8Y unddy\@cwirar T\helrgﬂmﬂtmgzsﬁd@@&% dissolved in
Exact Ss =233 2 Ste tion of

?t@gﬂrgﬁ{? 825%4mL? ayadgg)&g {;)pﬁ/pgc[lu:ﬁﬁlg 5pxi eiéglutl{)n (350 mL) was
§&Hthfbﬂ’(Wvé?f byt Falt ‘{‘155‘1'1195 oTﬁe Péﬁgﬁ@ﬁ(%a?%?éd Qt r@Gﬁttbﬁperature for 3 h.
aci d nmet hyl “ester (15) .

ahhyaicous wae thieahydugft uo @M:(SGIQOthma):ldmd@tf Cancgmtrat(ed diyéabchloric acid

0 -10C treated
ESO mL). ﬂafayers were separated (the bottom layer is product). The aqueous layer was

The organic | ayer was
ate, filtered
A white solid.

extracted with methyl fert-butyl ether (500 mL). The organic layers were combined, dried
with sodium sulfate, filtered and concentrated under vacuum to about 100 mL. Heptane
(100 mL) was added and the solvent was concentrated under vacuum to about 100 mL.
The solid was filtered and washed with 10% methyl zert-butyl ether in heptane (150 mL).
The solid was dried under high vacuum overnight to afford 2,6-dibromo-4-(2-hydroxy-
ethyl)-phenol (11) (86.8 g, 82%) as a white solid; LRMS for CsHgBr,O, (M-H) m/z = 295.
Molecular Weight =295.9598; Exact Mass =293.8891

Step 2: Preparation of 2-[3,5-Dibromo-4-(6-chloro-5-isopropyl-pyridazin-3-yloxy)-phenyl]-
ethanol (12)

A mixture of 2,6-dibromo-4-(2-hydroxy-ethyl)-phenol (11) (183.3 g, 0.619 mol) in N,N-
dimethyl acetamide (300 mL) was treated with potassium fert-butoxide (70.5 g, 0.59 mol)

under nitrogen at room temperature. The suspension was heated to 100°C and stirred until
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slowy dropwi se with a 1M solution of [ithium alum num
hydride in tetrahydrofuran (67.1 25 nL, 67.1 nmol).

wdb@7inemes i on m xture was stirred for 5 m n afper/EPives/064093

addi tion was conplete and wasyyjuenched at -10C by the

AsPE S orRe A RisHim® R TSRS SitifacdhedtT Hogee. .50 mod
#4s Alided & mél sohiRhaiR tﬁléQ@acma}l rmm%e tLWhsniaddad 135?6 ﬂﬁ 24 h. The

suspension. The mixture was then filtered. The solid
mcteonr was eebledriot tvogt twrlpeaxtlsleadlhltc(dzwﬂh 5¢0crnBH0 mtheand extracted with

Pt wa T FweE T 0Bl See s emiiey! bfte I §aglilomL). e
l)r@éﬁlﬁsla})é@! Fere QuRibRRE aﬁﬂ‘ %amhﬁ% a Nt uBo S s@)&iu?rﬂl&’}%%‘ﬁde solution (1

hydrochl oric acid solution, water, and a saturated
adtémly amddvaien (2cxh]2(&i} mdle Jbe utgaoiv. layeh evas dgéiedctol @pet 300 mL. The

ESReE s seid coTarpore (UM e kbt 3 Samdenetu for 30 min
REEHEh 108 55 8l o 4 7%%%&% ofte %uk'%wt%%rlﬁp‘%{qﬁlg%%é?w“hed with a

DAymixtwe s aei-thufyl ectthyd ethielzheptant li240a0hdl) tand) ralrletﬂ, oaeﬂni‘ght to afford 2-
aqueous hydrochl oric acid so] utign and wa

Fe-dibremetie@-hamh- %Fﬁmopéldéiﬂéti@@s‘/ &X}é@@enﬂmthanm é12) (112¢g, 49%)

d
B DRI, LRARS Gl DR RRIG Ul PSR MR weigh

a4 5 ReGD:; ancerlv[a/sa&MT pegh wi t h magnesi um sul f at e
filtered and 5 concentrated. The resulting solid was
pl aced under hi gh vacuum over night to afford 2, 6-

Sl Pk oS T DR S5 il icari--ytony-

gmngntacaml&@lg Exact Mass =205.9901 Step 3:
reparation of

2 pluBomD; ddhP-08.9-dibrpgiochl G eldon- p-soprappy Pyrisarindhylony)3phgnyll-ethanol

- L= 10 h | (17 ' f .
G0 P LR g7 e DR R bt P35 kb Bege prigride 945 mL) and
&l livdm @H@épllaﬂerbu[’fell\t'34g|rﬂ§bf‘¥ b.caaatamtiee 8 m)wé%ﬂfeated with 2,2,6,6-
treated Wi th potassiumtert-butoxide (6.5 g, 57.

mtﬂ@hl)ﬂthyhﬂldmerldmk)@geﬁneeagrqugo(ﬁ P&t omeol) Th eoom temperature. A

ensj on..was . heat 1 and t| rred ti
SR Bh SRR R 2Dt PO SO DB i Sl SR @ solution of
%c@urﬁ Ul?ﬁkl&[&ité"(%s@ﬁr DY IS ind\@thln@jO]rﬁLX Were(tBerPadlied @ﬁlultaneously
[1Towed by a rinse wth N, N-di nethyl acetam de
(d%thmwact@h eniki@acovar> minx The emyssatstei afrtbal r@ttldrsﬁﬁtﬁr@rrose to 40°C
é4.h. The reaction S CO dtorpoomte rat ure,
Wing g a\afhltlﬁn wad ércog atgr%as&gf: L preyenk 1‘?1 temperature from going
f?éft yIThE:"‘BHWﬂ e?uﬂﬁ{ III{X:{‘UI)é v@g s@i}r)sdff&l 3PWRA Wlle cooling with cold
op opyl acetate (1 x 60 The organi c | ayers Werég
wateb,l nadlusonl ()\ﬁ/&bélumblhlﬂﬂteV\{ZSMZ a N aﬁmﬁpuswatedl(%nnm) was added
hydroxi de solution (1 x 25 nlL) and water (2 x 25
FioRWaTCkhitke sCtien erixiEs Oé’%fpér B{ted Talwdyedliogft Solpden t"%ilsadﬂmed with

Ml%{hlffﬁ'ﬁe %Eﬂo?lﬁ@ r(gﬁ %E e%ln)d AQralled. T’Pljles la%’ljs %érg Qeffﬁac‘ted and the organic

layer was extracted with water (2 x 200 mL), dried with sodium sulfate, filtered and

concentrated under vacuum to afford [3,5-dibromo-4-(6-chloro-5-isopropyl-pyridazin-3-
yloxy)-phenyl]-acetic acid (13). Glacial acetic acid (549 mL) and sodium acetate (40.56 g,
494 mmol) were added to  [3,5-dibromo-4-(6-chloro-5-isopropyl-pyridazin-3-yloxy)-
phenyl]-acetic acid (13). The reaction mixture was heated to 120°C for 24 h. At this time,

the reaction mixture was cooled to room temperature, diluted with toluene (200 mL) and
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15

treated with heptane (30 nL). The m xture was stirred
under reflux for 30 mn and then cooled to room

wo esoppo@tzire. The resulting solid was filteredpcmaBivedoc4093

wi th ether and dried overnight4 to afford

2-[ 3, 5-di h d
Sﬁfﬁtﬁﬂgﬁj;ﬁ(ﬁr e}(a],?g 1& Wﬁ)-%t]%te% 5’@? g%%lt rrlgm | tv%as %ﬂuted with
Bl el o Vel ot 36T €500 “Eract  MhGs 3600185 ot gp T O

450 prlepafhet organioflayer was separated and concentrated under vacuum to about 600

bi pﬁgi,p;ql;qy?r ogté‘ie( §18§2p18. ?"1%) I(ﬁo E n@%’ En\;%:tuq”gzvlva{]s gox%éler(l)ti*(ated under
{f'fbuﬁmdﬂocmo% asd-rki6- ¢RdpRIn@-(300 %IBRQQSV !lddéﬁ r1h %Fﬁ(ﬂls %V&l ¥ min. The
y) - phenyl | - et hanol 50 17) nmol )

adatieneas(Lined mnjlerwalux foe alISerdmvmntl hhelmmcd@@igenbom&dmﬁerature The

nL of a .7 sol. utign, pre ed via_standard neth

wsphing Sal.l%w ghergfi wagned g@%dﬁ%ﬂf%@ RECHaLC 1B an%?éjdo mL), and

S d tr9 50 e

P e S ol éﬂ%‘ﬁ‘%iftf%@t 19 BroBOBL P Ropopyl-6-ox0-1.6

ddgdibtpynidagn-Seylosiphemnd|-artiwasidf(il 4t 80edgt Td%ugha edlite tselid; LRMS

and the celite WD 2007/009913 PCT/ EP2006/ 064093 78

{8 sCublsfadNflsl (Mol BVethroackolacrlar oBhL T, 44A{E78; Exact Mass =
e was washed with water (600 nL) and a

sat'urat ed aqueous sodi um chloride solution (300 ni).

The organic |ayer was separated, dried with magnesi um

sulfate, filtered, and concentrated. The resultin

Sehauae \fasSynthesis ofi{dSrDichlarard- Gvisoproghit-61o50156-ditty %ro -pyridazin-3-
5- - d 35
VAT PGB D 0070 15y P85 o 5% as

white solid; LRVS for C15H15C13N203 (Mk) mz = 377.
Mol ecul ar VEight =377.6574; Exact ©Mass =376.0148 Step
5: Preparation of

[ 3, 5-Di chl oro-4-(5-isopropyl - 6- oxo- 1, 6-di hydro-pyri daz
i n-3-yl oxy)- phenyl]-acetic acid (19) 10 A m xture of
gl acial acetic acid (200 nL), sodiumacetate (6.1 g,
74.4 mmol ) and [ 3, 5-

di chl or o- 4- (6-chl oro- 5-i sopropyl - pyri dazi n- 3-yl oxy) - ph
enyl]-acetic acid (18) (8.3 g, 21.96 nmol) was heated
to 125C for 24 h. The reaction m xture was cooled to
room tenperature and concentrated. The resulting
residue was diluted with nethylene chloride (200 nlL)
and was washed with water (150 nL). The organic | ayer
was separated. 15 Hexanes (3 x 200 nL) were added to
the residue in portions and then subsequently
concentrated under vacuum The resulting sem -solid
was diluted with a m ni rum anmount of ether,

scratched, and slurried. The resulting white solid was
filtered, washed with cold ether and dried under high
vacuum overni ght to afford

[ 3, 5-dichl oro-4-(5-isopropyl - 6- oxo-



1, 6-di hydro- pyri dazi n- 3-yl oxy) - phenyl ] -acetic acid

(19) (5.1 g, 65% as a white solid; 20 LRMS for
WEiHHEEIPN204 (M) mz = 357. Mol ecul ar Wi ghPCT/EP2006/064093

=357. 1958; Exact Mass =356.038l Schene 6: Synthesis

of

[3,O-Dibrorm &5|sopropl-6 ox016d|hydgpyr|da| Gl
2R E%LI;%-(H '@ acid (2@ '

] 006/[064003  794GeCl @

Br2 / HOAc DMA / tByfK 2._THE /» 4N NaQ¥

14JoC 24 h Bres®r i N 99% 20% Cl 10@4 OH OH [20 7 21 /

a 002 NH N Jones ReagentO0 N / NaOAc OAc ON ¢
acetgne Br Br 120C 24 h Br 95% 72% HO O HD O 22
23 ®xanple 5: Synthesis ofO OH

3-[3,5-Di brono-4-(5-isopropyl - 6-oxo-1, 6-di hydrg-pyrida 5
zin 5 3-yloxy)-phenyl]-proprionic acid (23) O NHWBr

yZ I Cl _ | Cl
x N x N
tBuOK / DMA o N Jones Reagent, 0 N
140°C 24 h Cl Cl acetone Cl Cl
_—— T
44% 95%
OH
OH O
17 18
yZ O
X NH
NaOAc /HOAc
100°C 24 h
Cl Cl
—_—
65%
OH
O

19
Example 4: Synthesis of [3,5-Dichloro-4-(5-isopropyl-6-oxo-1,6-dihydro-pyridazin-3-
yloxy)-phenyl]-acetic acid (19)

Cl OH
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O~1 O Br 23 CH Step 1: Preparation of
2, 6- Di br ono- 4- ( 3- hydr oxy- propyl ) - phenol (20) WO

wQoe7/0009913 PCT/ EP2006/ 064093 80 A sol uti on PET/EP2006/064093

4- (3- hydr oxy-propyl ) -phenol (1 g, 65 7 mmol) in

acial acetic vvateated
P PrsrRfoh o Rr s ittt 4 p el PR SRS i st i gorer 15
ACRNtonaFi( A h§droRy-phitnyl)-atese a@afﬁteugm kXY rge O\fl%@ mol) in toluene (600
stirred at roon1¥enperature overni g ht . he sol vent was

mépowdd angderat veanuempcrhiere ewsticated wigs didhobutyhgmine (2.8 mL, 0.015

di d th tol 7 t 5 | )

g e R BB Satbra ki, ARE sld DudBma g Ssge o4 mr.
E) Iﬂbﬁsﬂﬁlt‘éﬁl@né I'(‘75 Lty @E’é’ da@fausigniy dpWik &d 3 AN, The reaction
aqueous sodi um hydroxi de solution”(64 nL) was added

fdlthiewed eptodalt Brat 7&C. SAnh)s tilbethe eaxctwmrmWaE: B9 q:(rodmﬂ to 0°C and
roomte eraturef r 2.5 h and the pH_was adjuste

ﬁ@n POHIFd: o K0 derapiticsn %}ﬁ%wpﬁq é%ildhxya% ieirdap “ﬁlélﬂfiﬂl well with

(At e T L@Y SEaoTR; SORANAL SOAOE iPRLPRAAY 3500 mL) and
uct ayer wth 1

I'S pro The aqueous was extracte
wathed | wittewhtebt yl128thley. Tl orgdio laye) wad bepact@hiried with magnesium
| ayers._were conbined, dried with sodium sulfate

sylfafce filgred id CoRccateledriader eBEM 8 @iNsrd Wi Splick uThg #pjid was dried

P R0 LAl oS TSI AT AL acia metny
etruti5oNn.18.8The ekesi wkitk EslRiCt iTGlBSfﬂM@lEGC(ﬁltdnhlﬁgitvﬁderaﬁldi toluene were

concentrated under vacuum The resulting oil
sRPREdedyndae tmugmﬁ lraeiuwis oveshad with wycnf oy gl)., "ied with magnesium

8&% bgﬁgm%dd"aln&k q%[rg%él\%ﬁg ac@&?ﬁ%?vgéﬁ%%ﬂé‘f v&n,%(gidz Bhe solid was
ﬁﬁﬁled"@'l@%uétﬁyl a\éé!atﬁlin hex @9, AGO& akXAashelVBdl wiBl%exB4S The solid

Step 2: Preparation of

%af risd Pivemeghd -wlldQIGthh IV@%HE 1 98prd p3p-dipprarardzividr@eyyphenyl)-acetic

SALRIET St 1B] BRRS &) a5 wbRE Ao Rate s ind by crogslg By HRMS sz

dfe BrommH)CLO; (MTY233® 880 BLAY b3 RogIRMIdR (I8 Wellgémaxs .0683; Exact

treated wth potassiumtert-butoxide (1.74 g,

Muo$ F233P0r nitrogen at roomtenperature. The
suspensi on was heated to 100C for 15 mn and turned
brown in color. 3,6-Dichloro-4-isopropyl pyridazine

S&h 2% Prébhraion H223-BlRlo}o-WaS-hyd ?%(t)ﬁé@)f ﬁﬁéﬁoﬁ(‘l%PenSl on

and the reaction was stirred at or 24 h.
Aematlommﬁ/(éaﬁ dichloted-hydroxpepheiydrmetia toidenettyll ewteedlﬁ\) €115.7g, 67.09
r%ydrous tetrgyg{é)tﬁgr%g t(8610 Vr\rﬁﬂf)hun%%p %Jgogcc%to?d to -10°C was treated
slowly dropwise with a 1M solution of lithium aluminum hydride in tetrahydrofuran (67.1
mL, 67.1 mmol). The reaction mixture was stirred for 5 min after the addition was
complete and was quenched at -10°C by the dropwise addition of a 10% aqueous Rochelle’s
Salt solution (80 mL). The reaction suspension was stirred 10 min. Ethyl acetate (100 mL)
was then added to the suspension. The mixture was then filtered. The solids were rinsed
with ethyl acetate (2 x 500 mL). The organic layer was separated. The aqueous layer was
extracted with ethyl acetate (2 x 200 mL). The organic layers were combined and washed
with a 0.IN aqueous hydrochloric acid solution, water, and a saturated aqueous sodium

chloride solution. The organic layer was dried with magnesium sulfate, filtered and

concentrated to afford the first crop of solid. The resulting solid was placed under high
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25 (3 x 100 nL). The organic |ayers were conbi ned and
were washed with a I N aqueous sodi um hydr oxi de

waeodoabowms (1 x 150 nli), foll owed by a saturat ePCEHEP®0&664093

sodi um chl ori de solution (1 x77150 rTL) The organic

| ayer was ied-wth sodi.um sul f at | ter d ..

D ¢ Rl STr budRE T S BlEeels BECS AR pgaition or a 1N

ﬁ{l@%hs aHd0EmE I hA@ RY1uliBh %@%sﬂtﬁéw re- &Jtﬂ&ﬁ:@ thﬁ Bth%ﬁgf@etate (3 x 200
hyl acetate in hexanes, followed by 25% et hyl

adet dihe drputiekanssyers@ombinedwed voph&D%Gth v adet saterated aqueous

OB AP ARG S s T USCaRE 9 SPRGUTd PG RS agte, flcred and
Sddefiir A1 ‘Thg %s‘ﬁlt&%%ﬁ@'v@ars ldlfceérﬂlgderf hiblk @A&[m g&‘i"m%ﬂﬂ {cdafford 2,6-

was then luted with a m xture of isoprop

dicklbat-é- (?rényﬁgobcy{edtyﬂ) pdmtlgll (1W130Dg,/1®0991BRMS for C8H8C1202 (M) m/z =
P20 64093 8 t 0 The m xture was

E 1\E%Ilef@ﬂ‘r ‘&’F’Ig 5(‘%%0]5 geﬁ”&&&ﬁ’éﬁ%%s-?%ﬁm t enper at ur e.

The sol vent was decanted. The solid was slurried in

heptane, filtered and dried under high vacuum

BtepriRgdiaratibnenfa-] 3 5-Blichlwa gl- @acideot 5-abpdpyHpyeidazin-3-yloxy)-phenyl]-

resultlng solid was then diluted with a 1:1 mxture

ghhandd pflopyl acetate: nethyl tent-butyl ether (20 ni).

O i BRLE98 B ERIR RIS PER£RO0RS i i

gidlcitlh] weGgamBle UL S infld) wis frepédnathapudaskiuht @meldnmd@té ®red 57.8 mmol)
a second crop of solid which was dried under hlél(?
yaden GHIQRPB Bhi g temméat%r@ il spencasien miss heded b 94 Gragd stirred until

Sl)l?’ltlgn (}f%@)r | % rgact vYaSthsn tr%ated Fv]lthp3r’6o glgglo —1so(p£(113y1 pyridazine
7@ AS 201 ﬁﬂlo@eﬂﬁbytaﬁnﬁ@ bvlltﬁ,N NLdRMBthl Odcetamide (3 mL). The reaction
C16H1 Br 2C1IN2QO2 mz = 465. Mol ecul ar Wi ght

BgULe5 8 FSL Stinksdh SM& sfor 24 k4 elhcogagion wps gooled to room temperature,

SE s Tl o0 At ndie L g B TS ik (250 ) ollowed
¥Y isopld@aydcratdd(10P6@ LY. ahE ArdadR)layctdWereCOmpRId dnd@Rre washed with
prepared by a simlar nethod to that described in

Ex &ngsjueousl, sogtvep hydrotige exloegt (1t hdd mL) and water 2x 25 mL). The organic

@‘% Sﬁgsegfgp%ra eao %nrsiaéf&t,ﬂf Hltor Oy (ﬁ,érg aﬁ&%h}ﬂ% 38 %h}/s solution was

gedidd 5v1@1' I{eBta% Q3¢ nl16; C'T!h@ hBxard %9@5&9661' arRiF kdR&i B 30 ¥ikin and then
oxy)- phenyl]-ethanol (17) to af

<[163, & giobr Eper (6- dilcoraHting &nhp r\w)ﬂltemﬁ: malsteidrwish gther and dried

8 fmaﬁhenyhﬁ]ﬁ R 2ot fore 5 r@w@ﬂ@&meﬂmw -phenyl]-

éﬁ%&%%@o( ”QM@% g%%ﬂte Mraee RV rofet 9Nt CEAD § VA%) m/z = 363.

Exac s =4 8 Step 4. Prepar ation o

Bidl&uby WWdigha 36466 80;i Bapr Ma =360@M09 1, 6- di hydr o- pyri da

zi n-3- yl oxy)-phenyl]-propionic acid (23)

Step 4: Preparation of [3,5-Dichloro-4-(6-chloro-5-isopropyl-pyridazin-3-yloxy)-phenyl]-
acetic acid (18)

A solution of 2-[3,5-dichloro-4-(6-chloro-5-isopropyl-pyridazin-3-yloxy)-phenyl]-ethanol
(17) (8.4 g, 23.2 mmol) in acetone (270 mL) was treated with Jones Reagent (34.8 mL of a
2.7 M solution, prepared via standard method) slowly dropwise at -4°C. The resulting red
reaction mixture was stirred for 1 h at -3 to 0°C. The red reaction mixture was quenched

with isopropanol. The resulting green suspension was filtered through celite and the celite
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A mxture of glacial acetic acid (16.7 nlL), sodium
acetate (480 ng, 5.85 mmmol) and [3,5- 25

wal2d7oowi3t- (6- chl or o- 5-1 sopropyl - pyri dazi n- 3- yPOREP20pé1664093

nyI] proprionic acid (22) (80079, 1.67 mol) was

t 0C.for .24 h T t .
RES oL Rbellic, 00 AR CahE LR HS iRt with water (600
hes LalnaIangmrr@t%u%lqeedt@,ssodiuhu&ﬁgnw §divet @00(R00 maé offdlic layer was

was nmade basic to pH =9 by the addition of a IN
sapasitess dsiod! wutinrmgdc&mmn delfzgeo| fltcrasin andrénrsentsapédit Thowreswdgng solid was

G, P i oS R T S sl P i Reapyt pyridarin 3

ﬁ%k%l fHeRA]-htRHcR §1§3Y(8t§"' g 95%@?1% QNwRe %HdNLQG%CfHIS C;sH5sCLN,0;
drochloric acid sol ut e water |ayeér was

wa)rrakzt:ewm MhleemlhyWeghet:&T%i?Bl Xxdd Mask =376.0&4%r gani ¢
| ayers were conbined, dried with sodi um sul f ate,
filtered and concentrat ed under vacuum The resulting

008 R e DB ST e BhT E Lt 58y n 3oy
Bleniyhiasctio acidif1®) The sol vents were then concentrat ed
under vacuum:ito a volune of appr.oxi matel

20 nL. The
mixgere Rl gadigl) %C@frlf‘eaClsr{aOQvggﬁeaOerﬁcsta&e 56 bghyf4 mmol) and [3,5-

CRLA-8:(ALRIANG isciRbi ng henylit %e&é’hél (M8P(8.3 g, 21.96
G fb- £ GRS s G b ro b A S ki Pienn %

ey eyl heﬁtteX@o 125°C for 24 h The reaction rmxture was cooled to room
1, 6-di hydro- pyri dazi n- 3-yl oxy) - phenyl ] - proprionic acid
tezrg’ﬁra(t@saanﬁgsongenﬂz%i aSheareseifing yigsidus e dilpied miks meghylene chloride

&b@g@ A%HZO%S (\Y dS émﬁ} 4%@%8 1(-} ;ybéjnﬁ)c ul ”ﬁ‘l}; @hl? thggerswa separated.

HexdmeB (8 hk @00~ i § Svdrs AIEPH - tBe Q¥8dde &r Gohtiehs amBYihkfl atibsequently
i n-3- ony& phenyl am no] -acetic acid (26) G OH Cl
n

poneentrgahander papgm. 1 focrezghingisemi-sjdrpaaBlutedoyith A DB@umM amount
% e_t erNﬁFracll\ll%gﬁnéhs&ﬂerrqu E}" h«ggc 4.on Oexsolild was ﬁltere%/wsaZh{ad with cold

ether and dried under high vacuum overnight to afford [3,5-dichloro-4-(5-isopropyl-6-oxo-
1,6-dihydro-pyridazin-3-yloxy)-phenyl]-acetic acid (19) (5.1 g, 65%) as a white solid;
LRMS for C;sH4CLN>O, (M) m/z = 357. Molecular Weight =357.1958; Exact Mass
=356.0331

Scheme 6: Synthesis of [3,5-Dibromo-4-(5-isopropyl-6-oxo-1,6-dihydro-pyridazin-3-
yloxy)-phenyl]-proprionic acid (23)



5

| NM-(CNBH3 CI | OHOACc / MOH/ N C + "[~Y OH
CH2Cl2 O H MySO4 500C 24h OO0 0/ C &\NH CI NH2 Y OH

wa000250®63 0 Exanple 6: Synthesis of PCT/EP2006/064093

[ 3,5-Di chl oro-4-(5-isopropyl - 6;ppxo- 1, 6-di hydro- pyri daz

i n-3- yloxy)-phenyl am no] -acetic acid (26) WO

2007/ 009913 PCT/ EP2006/064093 83 O N iNC OC NH

Y OH 26 O Step 1: Preparation of cl

5- Bichl or 0- 4- ( 6- chl or 098-i sopropyl - pyri dazi n- 3-yl oxy) - ¢
tien of ci ~ /'N

i chl oro-4-isopr@

pyrildazi he (7 ,

i n aRhydPus @ et 10Xi Z'QP'quL und rog
n at* Mo teftber atire was tjl eat dmi_ﬁ_, '
4-3gm no- or oplenol (5. 728 mMyRd,) ,

rous p8?2155| um car bpnate (15.6 g 112 mmol ) an
[ 16. 8 m”r(E‘JI The reaction
was heated to 90C™Per 24 h.  The reaction
m xture was then cooled to roomtenperature and poured
onto water (1 L). The solution was brought to pH=8
with a I N aqueous hydrochl oric a(:| d solution. The 10
wat er | ayer was dil uted ™ th ethy acetate (1 x 500
m.), and the two phases were filtered over celite,

The organic |ayer was sep ted. The celite was was
with ethyl acetate.
\ _NH

Jones Reagent NaOAc / HOAc
acetone 120°C 24 h
—_— _——
95% 72%

Example 5: Synthesis of 3-[3,5-Dibromo-4-(5-isopropyl-6-oxo0-1,6-dihydro-pyridazin-

21

3-yloxy)-phenyl]-proprionic acid (23)

0O
B
~N
0

Br

O

3 OH

Step 1: Preparation of 2,6-Dibromo-4-(3-hydroxy-propyl)-phenol (20)
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The water | ayer was extracted again with ethyl acetate
(1 x 500 nL). The conbined organics were then washed

wowdaoi/oavsat ur at ed aqueous sodi um chl ori de sol up¢DEPI0R6/HG64093

400 m.), dried with magnesi unggul fate, filtered and

OGRLLE! S ek VBl a0 BB SRR wia 72
Rm&&g{eamm M S vr6Ring Y .4 rﬁlL upﬂOB Mmiohy ﬂ%ia%fa%cetlc acid (7.3
acetate in petrol eumether. The desired

ﬁﬂactTmnsacvt@mmmrb e’cﬂsadrreém@ regndenperatueg] overdight. The solvent was
vacuu he result l.id was slurrjed in, ether
el e DR R B gt g R i i PO EeL (3l and the

§(ﬁ{?&1% %Js%%% eoLRhr YR Whtk: TARuAP! e WaSIIGHS %@sﬁﬁjle WAt Bissolved in
et her and [tered to obtain a second crop.” This

onhylrofdana(dormramnf a i Neaquodessiodarh RB@irpsiderselution (6dasl) was added
-sluyrried i th d fil.tered and, shown to be th
weddyrale (g b@ he rqqetigyras piTed ?ttrpafnetemagrawre Tor 2.5 h and
Wa@ %E}ﬁgte?'ﬁﬁ Sab; radafibR Bf%@&eﬁ@&%ﬂ ﬁ&ggrobﬁlohbﬁ @M mL). The
te was concentrat was d ut ed

IMyéﬂs v&@%cqjakmed (the petsrollapmsgirbérct). Het sfqmbemmaﬁrhms extracted with
was ad with scratching and a solid crystalliz

t%lywrfrlaﬂv\leﬁéheé &P KelOParl)- g areddeldyes Wee@%lémﬁie Flﬂ‘i"thth sodium

i I OB A B BB T S eSO Sk pured by

clgmn etirdBRoRapBY usil MR gfhelufeduwitipuriel @ﬂgfﬂ)acaﬁte,‘?ﬂ@karﬁs solution.

were conbined and dried wunder high vacuum over ni ght
T'he desitgd dractions were collected and concentrated under vacuum. The resulting oil was

éﬁlegd ?Ae?rh?e%l Y3 n%nﬁg)vgéﬁ%h% (tﬁsa%kf) g%l&gg [ Ilgg%rziﬁ%if%xymmpg)—phenol (20)

sWl.2 d; 9%9( %9 a PRMSIMTIR MBI (66 CEIaf,Br,OL IMLECIINRO03GIVF Molecular Weight
331. 046 found 331.0056. Mbol ecul ar Wi ght =332. 6191;
EXA98695 Execs Masg 33000048 Step 2: 6- (4-Anino -2,6-

di chl oro -phenoxy) -4-isopropyl-2H pyridazin- 3 -one

g%g)Z '%rem)zt;« l’”neof%]c [f%) @%rgmoggi%— hgorg% gsoﬁro%ylm‘})rida B%i—ﬁ(r)r)](y)—phenyl]—

Pioplah Q[(Q-(ﬁ-l-)(ﬁ chI or o- 5-i sopropyl - pyri dazi n- 3-yl oxy) - ph
enyl am ne (24) (1.0 3.0 nmol) 10 was heated to

éO@l@tIﬂTGrOfZQm ibrpme-4-6abydroxy-piopyirpbon@d 20061 & & 16.3 moml) in NN-

d f 2. d.
HERESh BrlirBite PR Ry M B BT R gt 15:48 mmob
e?rmtr({ggﬁ Qt Bdom ARSI TEAIR BAJdRiohOwRHheated (BN 0bREfor 15 min and

addi tion of a I N aqueous sodi um hydroxi de sol ution.
el bospeinsiotor. was-Iaghlomed-sopwipyhpwidayine déetZd e g( 12.82 mmol) was

2 m_ Th t | d H.=.5 )
FRETAPS POReBro oD st B o S GEh RO HEC ABF o naydde reaction was
VWaNI&S 1d AR telelRSrc EHIAS WAl Wit 180 ) ﬁiﬁ%txﬁtd@ce& Lith ethyl acetate

250 nmL). The organic layers were conbined, dried wt
(fagn®®i mh). s JIht atrggnid ldyesrwecte modlbnmdmdtwcat exhshetblenth a 1N aqueous
vacuum The resulting ail ted with nethanol
oty dgte bR ShRedOuph %ﬁlq“rngwe%%ra%dlﬂu?ﬁus sodium chloride

&Mﬁiﬁ(ﬁf(kp‘% 150 mL). The organic layer was dried with sodium sulfate, filtered and

concentrated. The resulting residue was purified by flash chromatography (Biotage 40M)
cluted with 15% ecthyl acetate in hexanes, followed by 25% ethyl acetate in hexanes,
followed by 50% ecthyl acetate in hexanes. The desired fractions were collected and
concentrated under vacuum. The resulting solid was slurried in cold acetonitrile and

filtered. The solid was then diluted with a 1:1 mixture of isopropyl acetate:methyl rert-butyl
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solution (20 nL, 20 nmol ). The reaction m xture was
heated to 120C for 24 h. The reaction m xture was

W@ om7emt® room tenperature and the sol vent WaBCT/EP2006/064093

concentrat ed under 20 vacuum ghhe resi due vvas di |l ut ed

Sl OB o e R RS b £ bt ofkd hagpmgermperature.

Thé Bolved Q&FasQIéBzInf@éd“ THe SoldNvAMIESES in Mﬁ&c @l Gn@akél under high
solution (to pH = 5) and a saturated aqueous sodi um

wvuomi @@rrgghtuTh@ﬁltratedwasecd)nwttmterdag hbs rasnitivg lselat was then diluted with

fiiltered and concentrated under, vacuum .The resi due
e Fiyie BT ol OPN erlr Soplrha St ARE) fRgGiiure was heated
meﬁﬁ?ﬁﬁ’(gﬂ@ﬂ labfolé@'t@fo%%?teﬁ{%@auﬂﬁ' M¥e SbildiR dvad@kcat®ed and I%he solid was

eluted wth a 1:1 ethyl acetate: hexanes solution wt
Slusyictoig hepthiad aralcidtarad @ciftbrd hvecabdsiropdl sdldaehiclowss deedunder high

%%éré%"%%%wéﬂﬁcaﬁﬁ%iq%é B! AR Ly s cior-s
Ah BB PR ) Thlogeh et 1 em €6 b (M7 o white solc

I RMS®fed dheBr,Cié€d (WetH) mizt=h4fet Molceular ngm E=A6dH8871; Exact Mass
sol | d was dried under high vacuumto afford

534234 no- 2, 6- di chl or o- phenoxy) 30

4-i sopropyl - 2H- pyridazi n-3-one (25) (538 ng, 57% as

an off-white solid. LRM5S for C13H13C12N302 (M+) niz =

Stbh. 3: Wadmedtioarof \BEi3gh DibE3hd - 41G§3&ﬂ015>@£8bpﬂb@§lspyﬂ=ﬁi&ﬁn@3ﬁ5xy)—phenyl]—
WO 2007/ 009913 PCT/ EP2006/ 064093 85 Step 3

oppaicatcihR2

h 0
{l"ﬁl’s §0%p8 1!1(? W%S% e&)%{eélﬁ]b)ﬁ % i (a:ure Sw%gctl% atﬁ%tz%%ggr )i{xaglﬁfe 4, Step 4
@;tceﬁr ﬁfhét s, Bther@ 4-(4-6h1b1Rr Disop g yﬁdazm 3- yloxy) phenyl] propanol
-4-1sopropyl - 2H pyridazin- 3 -one 500 59

Aol yas nusaet iy plge efhi20Bi deicilpm-fd(§-chioeo- ﬁempaml-pm@zm 3-yloxy)-

Bl TicoBRP EB S35, b P gf Ry sy fin 3 vtony-

ﬁﬂ'dn?l](ﬂ?oﬂrﬂ)n'fﬂ— acill: (2)M®Y9)  asSHBhitS Rotid! &1thHMHVS m/z caled for

magnesi um sul fate, and resin bound cyanoborohydri de
CAI@{BT@@N »Oe ERbI) d@ 68211, HoundvPZq. CNOBHE leoula7Wgighp =388.5706; Exact

7 é;]; reaction m xture was heated to 50C for 24

%Sr Stion mixture was then cooled to room
terrperature filtered through celite, and rinsed with
chloroform A IN aqueous 10 hydrochloric acid sol ution
fp0 4nLPrepa31tiad defl B8-43,5Heibfdrhd-AdbasopTbyeyl-Oaswlt t,bnighydro-pyridazin-3-
mxture stirre igr 30 mn. The organic | ayer was

Rheay] Pﬁ‘ﬁ’é"%?cé (33yer was extracted with

T
at%lf)eoé %C&\%\C)a %Clda e’gﬁl?izrgog}ugrg% ftRe Y@g %O?T@S Hfr‘ﬁjol) and [3,5-
&ht(ﬁn(b a4(6amﬂ)r®bels®p‘rgpt§ﬂ+p@frlﬂmﬁeﬁ y\lm){}hd:@fﬂ prplhlomc acid (22) (800 mg,

gne5| umsul fate, filter and _concentrated under
V&duameD T headed ng0 Qofqrd24was EhquFqariden WittHreeaRFoglgd to room

{rgrﬁ)Pe@aRQre TRa h&tnﬁgt il tﬁegrg&ﬁﬁlr%eﬂégﬁﬁ&é Ov?i% d Jth R!Jn% watB€(200 mL) and

ture was stlrre for e SO
was made basic to pH = 9 by the addition of a 1N aqueous sodlum hydr0x1de solution. This

solution was extracted with ethyl acetate (1 x 100 mL) and the ethyl acetate was discarded.
The water layer was acidified to pH = 3 by the addition of a 1N aqueous hydrochloric acid
solution. The water layer was extracted with ethyl acetate (3 x 100 mL). The organic
layers were combined, dried with sodium sulfate, filtered and concentrated under vacuum.

The resulting solid was slurried in ethyl acetate (20 mL). Heptane (20 mL) was added to



collected by filtration and rinsed with petrol eum

ether. A small anount of higher Rf inpurity was
w@e@semwiby TLC. The solid was purified by fl aBtm/EP2006/064093

chr omat ography (Bi ot age 4OL) 8gsi ng silica gel eluted

.100% e | acetate foll owe 40/ | aci al
it RCOEe G, so BRI ek Pleo CSibrB Yty AR g volume of
wﬁﬁﬁmﬁﬁk%ﬁQBEQJan%s@ﬁﬂ§%B&Hﬁkﬁﬁwﬁﬁdﬁkh&ﬁwﬁﬁﬁH,FB@W?annehqmmw
solid was diluted with 1:1 nmethyl ene chl ori de: hexanes

;aﬂdu(un@cve h mdt)e I hasdid waadoedwndehbighsediudn wadlafl i3.6+dlktomo-4-(5-

etr | eu filter ed wth . petrol.
A G S RS @ﬁ?%&fﬂ%ﬁ@c Bids g g (553 me.
5 f7§%§ ag'éhhl)ﬁrvﬁnfé §o'§1d‘ NPyt tﬁ&%ﬁrz nglLﬁr&fzoéérAﬁaz Molecular
I n-" 3-yl oxy) - phenyl am noJ - aceti ¢ aC|
Wedght a46Q. 1 9d1); thexastdVlasd ;=40 RI9VB7 T or ClSHlSClZNSO4 ( I\/H-)
mz = 372. Mol ecul ar Wi ght =372.2105; Exact Mass
=371. 0440 25 Schene 8: Synthesis of
i |_r<Br: SR IN V[T 1 Jdgae 2
gkzlllegnegﬂy tﬁgsﬁ’s ot r{§ 5L ﬁ%}i}g{}% %56130 p%&g)&%,éj bftiya¥6-pYridazin-3
m&wﬁmwnmpaaﬂamﬁdmogs 86 C CI N NN I O
Cl NTHE/ DIPEA O 1 N NaOH/ MOH C + 0 76% |
98% 0 Cl \ NH-~f C &NH2 OO O 24 27 O NNH
Cl NaQAc / HOAc C p 100C 24 h p 5 NH Cl \ NH

| 1. NaOAc / HOAc

QH Gl 100°C 24h
Cl Cl K.CO./Cul /DMSO Cl 2.1 NNaOH/MeOH
SN *” 90°C 24 h 100°C 24h
+ [
—~N
50% 57%
NH, Cl

Y

Cl
7 24
0]
N
|
MP-(CN)BH, =N ol
HOAc / MeOH /
CH,CI, 0
MgS0, 50°C 50°C 24h
°/,. Cl NH
cl NH, H}/OH
10 25 26 O

Example 6: Synthesis of [3,5-Dichloro-4-(5-isopropyl-6-oxo-1,6-dihydro-pyridazin-3-
yloxy)-phenylamino]-acetic acid (26)
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OO0-~f OHOH 28 29 Exanple 7: Synthesis of
N-[ 3, 5-Di chl oro-4-(5-i sopropyl - 6- oxo-1, 6-di hydro-pyrid

wW@z00i/00®1y | oxy) - phenyl ] -oxal am ¢ acid (29) O NeCT/ER0GH/064093

OCI NH -~-f OO OH 29 WO 20837/ 009913

PCT/ EP2006/ 064093 87 Step~1: Preparation of

N-[ 3, 5-Di chl oro-4-(6-¢hl or@- 5-i sopropyl - pyri dazi n- 3-yl
oxy) - phenyl ] - oxal ami& acid _nmet hyl ester (27) A

sol ution of N

5-di chl oro- 4- (6-chl or o-
phenyl am ne (24) (2.0 g,
tetrahydrofuran (28 niL) at
treated with 5 N, N-diisofPsg
mol ). The reaction m xture pol ed to OC and was
then treated with nethyl oxaly kloride (0.66 nL, 72
mmol ). The reaction mixtuEE was walNkd to room

tenperature and was stirred for 3 h'L%ESO?FaCtion
a

ﬁropyl-pyridazin-3-y|oxy)-
nmmgd)) i n anhydrous
t enperature was
ethyl amne (2.5 ni, 144

m xture was poured onto water (1L) Was dil uted
with ethyl acetate (300 nlL) angga sat utated aqueous
sodi um chl oride solution (100 nL). Théorganic |ayer
was separated. The water |ayer was 10 re-extracted

ith ethyl acet (2 X . . The organi.¢ | ayers .
el RATHES S0 DGR e TGS FPH L grfadn Y SToSy)-phenylamine
?rochloric acid solution (1 x 150 nL) and a
saturated aqueous sodium chloride solution (1 x 150
Al yolutden ed 3uwb-tdichivegdeisopropd upyrataeine f(i7) t(8ded, @8dmmol) in anhydrous
concentrated under vacuum The resulting solid wa

dimesiyil etpxids @Yl uader deen ¢ 1AM IEEPFHANGS WahHCoHas With 4-amino-2.6-
SVl thano! :
o s 0 A B TR QR R P bR SIPE, 112 mmol) and

dgsgier € ibdiac (3.2135 168 @moH N CERt leadtRa irdee waadiarsd (d96°C for 24 h.

resulting solid was dried under high vacuumto afford
Nbe meastion aprtaicowas (hen ¢Rplse do soom temperature and poured onto water (1 L).

The solution was brought to pH=8 with a 1N aqueous hydrochloric acid solution. The
water layer was diluted with ethyl acetate (1 x 500 mL), and the two phases were filtered
over celite. The organic layer was separated. The celite was washed with ethyl acetate.
The water layer was extracted again with ethyl acetate (1 x 500 mL). The combined
organics were then washed with a saturated aqueous sodium chloride solution (1 x 400
mL), dried with magnesium sulfate, filtered and concentrated under vacuum. The resulting
residue was dissolved in chloroform and purified by column chromatography using silica gel
eluted with 10-15% ethyl acetate in petroleum ether. The desired fractions were collected
and concentrated under vacuum. The resulting solid was slurried in ether, filtered and
rinsed with cold ether. The filtrate was concentrated under vacuum. The solid was diluted
with ether and filtered to obtain a second crop. This contained a trace of the undesired
isomer. It was re-slurried in ether and filtered and shown to be the pure desired isomer by
'H NMR. The filtrate was concentrated and a third crop was obtained in the same manner.
The filtrate was concentrated and was diluted with 60% ecther in petroleum ether.
Petroleum ether was added with scratching and a solid crystallized. The solid was collected

and rinsed with 60% ether in petroleum ether.  The four crops of solid were shown to be
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I sopropyl - pyridazi n- 3-yl oxy) - phenyl ] -oxal am c acid
met hyl ester (27) (1.91 g, 769%9 as a white solid;

WER(QOFDOIIRVE i z cal cd for Cl6H14C13N304 (M+H) BABEBHB&Y64093

found 418.0123. Ml ecul ar Wight =418. 6667; Exact

=417. 0050 2 : {1
%%f@f%éﬁﬂgﬁiﬂsgwsx B}_’ %i\@\({ﬁo rTP %E al{gglﬁf} %%W Oﬁplhfl Juge ﬁorgblwd and dried
ek - RBe Nk hum oe%hﬁ%ﬂmoacaﬁam{ %&)lclﬁm%wﬁp@sﬁbﬁﬁs Nopropyl-pyridazin-3-
N-[ 3, 5-di chl oro-4-(6-chl oro-5-i sopropyl - pyri dazi n- f yP
pieyy)-pieayiginine @Anaili s Méh)danat bt widtst solid( Z7(+)(HREB gz calcd for

Gt A ael PR iR g Bt | iR wab ARG Pbkehon: Exae

R X331ThRgr €action 25 m xture was warnmed to room
tenperature and stirred for 2 h. The sol vent was
concentrated under vacuum The residue was dil uted

i t te 500 the m. xture made aci
ywng 1&@&832 @ﬁt L@a%r ?f&%y}sgll%?lamyg&ﬁgmﬁgiazm et

y I t t t ,
o PR R ARl R G Ly Bl K (RE e I0 B8 EoD and 5
éeblaramed chl&moédsoprbﬂsylmdm Buylosiy)-padrglantind (24)ed.@rg 3 0 mmol)
concentrated, The resulting solid was 30 dried on high
Vag @gﬁp@,\;grlﬁ)p&ufort & b £ They reactlon mixture was cooled to roomtemperature,

L\J'n{fe% é)r% 8%1118 rtﬁenA’vx/a? CSHAeﬁiereé ﬁl%plreglﬁ‘%!l%re(sggg vx(af d}].yted with water

pyridazin Oxal am c aci

e miaparal \th rh&les‘tﬂﬂsicdo pH £ 9)byHRVEI M PO/ 10Q§&b3is sodium hydroxide
PCT/ EP2006/ 064093 88 mz calcd for C15H12C13N304
n. /Bgs 9opensigroyaticY o tagosish eyl aetatall wepgml). The water layer

mﬁ% gc@%%? C%Eﬁacg kw?@esada%t(i-)o% g 0%&&1&&?%%1@%&%&)@%@@} {d® nThe water layer

I'sopro y 0X0-1

b BxtBactad Wi etiNanstht (0X%ab50TE.) acie drgic Ry &s rwefé 'ét’)ﬁlbmed dried
of glacial acetic acid (55 nL), sodium acet at e (1.2 Qf
wath magpssiymagudfary, fHewd and concentrated under vacuum. ¢ resulting oil was

gﬁi}ﬁ Q’aFISI(-H%B&hL%%PF{g 83[180‘? Pléélltégyvrﬁiithdmi o %us %ngu{i]a hydroxide

§<9ut1<99@0f /i, 26 rﬁmth ETRE AGLEHAN MR itcUh8s WefeL @Pl120°A fr 24 h. The
room terrperature and was concentrated under vacuum

ﬂéiaethregludtmnenrgass@joilad twareomnli teonperdtuig tahd thgagodven( B@s nm)centrated under

The m ure he additi.on

i e B R G h SoleB R nd PRy Sislsad Ryt acetate
fZOﬂsﬁl@) Wefrhe \é’tﬂyh VAL 1a989wdE WRdhQD whilewhidp r&%htam_ﬁ{gea 1N aqueous
solid was slurried in 1:1:2 isopropyl acetate: hyl
hghrochbericy heié tshlatiom eboapféy pBaml) santhiedhauevas sodnantchhi)rlde solution,
toQ The m xture. wa oled and filtered. A

diig Wﬂtlham%ﬁﬁlﬁflmaf Slﬁlfﬁtﬁuﬁt@fﬁaveag copengated gt Yeceumypghe residue was

A S 2 R A B, 0w i s
tlugld widcaun ¢tbyl a2dtate:leranck RBelutidn weth 0.5 J%aglaaalacetiowed. The desired
fractions were collected and concentrated under vacuum and dried under high vacuum at
37°C. The solid was slurried in dicthyl ether (~10 mL) and petroleum ether (10 mL). The
solid was stirred 20 min at room temperature, was filtered and rinsed well with petroleum
ether. The solid was dried under high vacuum to afford 6-(4-amino-2,6-dichloro-phenoxy)-
4-isopropyl-2H-pyridazin-3-one (25) (538 mg, 57%) as an off-white solid. LRMS for
C3H;3CLN3;O, (MY) m/z = 314. Molecular Weight =314.1735; Exact Mass =313.0385
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15 at 80C for 24 h to afford
N-[ 3, 5-di chl oro-4-(5-isopropyl - 6- oxo-1, 6-di hydro-pyrid

W@z00i0®913 1 oxy) - phenyl ] -oxal am ¢ acid (29) (0.BA1/8P2006/064093

5699 as a white solid; ElI(+)-HRVMS niz calcd for
%P?l ﬁ’csﬁaw%ﬁ%% W@Qﬁ%ﬂ% Bigg 0% Dagtnygorpyridasin 3-yloxy)-

gﬁéﬁg J&cﬁ z%% _ _

5- D chloro i sopropyl - 6- oxo-1, 6-di hydro-pyrid
azin-3- 20

N sxiongHen(A-meo 5 etdisklor @ pBend xB)-4-atopedpytie H-fyridazinPterie (25) (500

5250500 LR G S R ol b g e
(vhs Desde \x/lth?(gﬁﬁ fid aid mokbh £3t¥ %ﬁ% tyh pe@hdipneche @etic acid (0.10
1.5 h/ I%N/NHN— \ NH2 O NI V" / I NH

NL1 N740 Mm@)),0 a 28nB0 Qatu‘]m) @O0 00&megum sulfate, and resin bound

SN0 e o SR SRR B 6. S B i & g9 ramol. The
A4k on mixture was heated to 50°C for 24 h. The reaction rmxture was then cooled to
3-yl oxy) - phenyl | - 3, 5-di oxo- 2, 3,4, 5-tetrahydro-[ 1

racaz iterepddatosy, Hoterddr threugh3ddlit€®) ddd rinselll With ©horoMdkthH ACIN aqueous
hydrochloric acid solution (150 mL) was added to the filtrate. The resulting mixture was
stirred for 30 min. The organic layer was separated. The water layer was extracted with
chloroform (100 mL). The organic layers were combined, methanol (10 mL) was added to
dissolve insoluble material and the organic layer was dried with magnesium sulfate, filtered
and concentrated under vacuum. The resulting solid was slurried with ether (3 mL) and
diluted with petroleum ether (10 mL). The mixture was stirred for 45 min. The solids were
collected by filtration and rinsed with petroleum ether. A small amount of higher Rf
impurity was present by TLC. The solid was purified by flash chromatography (Biotage
40L) using silica gel eluted with 100% ecthyl acetate followed by 0.4 % glacial acetic acid in
ethyl acetate. The desired fractions were collected and concentrated under vacuum. The
solid was diluted with 1:1 methylene chloride:hexanes and concentrated under vacuum. The
solid was slurried in petroleum cther, filtered, rinsed with petroleum ether and dried under
high vacuum overnight to afford [3,5-dichloro-4-(5-isopropyl-6-oxo-1,6-dihydro-pyridazin-
3-yloxy)-phenylamino]-acetic acid (26) (98.7 mg, 17%) as a white solid; LRMS for
CsH;sCLN3;O4 (MY) m/z = 372. Molecular Weight =372.2105; Exact Mass =371.0440

Scheme 8: Synthesis of N-[3,5-Dichloro-4-(5-isopropyl-6-oxo-1,6-dihydro-pyridazin-3-
yloxy)-phenyl]-oxalamic acid (29)



~ NO 111 31 N Step 1: Preparation of 2-Cyano-2-{

[ 3, 5-dichl oro-4-(5-isopropyl - 6-0xo0-1, 6-di hydro- 5
w@yoordewin- 3- yl oxy) - phenyl ] -hydrazono PCT/EP2006/064093

}-acetyl)-carbam c acid ethyl gster (30) A suspension

of

5-di chl oro-4-(6-chl oro-5-i sopropyl - pyri dagi n- 3-yl oxy) -
phenyl a 'Pe (24) (134 ng, 0.42 nmmo inyater (5.6
m.) {[was Yreated with concentrated hydr ﬁhIoNic acid
(2, The reaction m xture was cool d/; 0C and

tfien Was tNeated with g sol ution of sod
Q.529 nmol ) j|n wat er TH©: BipEA)
thg reasti 10.Gii xture f ol [ .gwed
(0.2 mL) I ringe. The @eacff on m Xt #goe Was Sti
i nd a sol uticpn fornmed. I n a_separare
flask, equi with a magnetic stirrer,Cltas addedN\NH
N- cyanoacetyd uret hane (73 ng, 0.46 nol), water (9. O
mL) andCpyri dine NM,8 mL). This reaction mixtur@ wa
cooled to OC and the solution fromthe first reactio
was quickly filtered and poured into the second ~
reaction m xt2fe. An orange precipitate forned and2t he
15 suspensio&lmas stirred at 0OC for 30 mn. e solid
was filtleredjand rinsed with water foll pwed [py

fm nigjr at e

pet rol r. The solid was dried in m oven
over ni ght to afford 2-cyano-2-

[ 3, 5-dichl rq;4q(5-isopropyl-6-oxo-1,6-dih rg;hyridaz
i n-3-yl oxy) ~yphe 0"]-hydra2@ A- l)-carb c agid
et hyl ester 156 ng, 7 %;Jﬁgggéyorange id;

El (+)- HRVE nPx_gzisd for CloHra 05 (M+H) ,

found 481.0790. Mol ecular Vi ght— =481. 2985; |
Mass =480. 0716t ep*2: Prepar a?6%n of
2-[ 3, 5- Di chGbr o- 47( 5- Ndpr opyl - 6- oxo- 1, 6- di Hyldr o- pyri d\NH

azi n- 3- (@) (@)
yl oxy) - phenyl ] - 3, 5- @“0x , 3,4,5-tetrahydro-[1, 2, 4] t®
azine-6-carbonitrile (31} WO 2007/009913

PCT/ EP2006/ 064093 %%‘A xture of 2-cyano-2-{ 29 OH
[ 3, 5-di chl oro-4-(5-i'sopropyl - 6- oxo- 1, 6-di hydro- pyri daz
i n-3- yl oxy)-phenyl]-hydrazono}-acetyl)-carbamc acid
Bikiyplee®:t Synthaéds of N-F@S-@icﬂo&ﬂ-ﬂ%oﬁr&ﬁl-@é@ci,Gldihydro-pyridazin-
acetic acid (72 nL) was treated with sodium acetate
$alaw)-phend]-gxalaniig acid 2Pom tenperature. The reaction

m xture was heated to 120C for 1.5 h. At this tine,

the reaction 5 was coo] ed 0C, diluted with water

(220 nm.) and stirred fpr 30 mn. The resulting solid

was filtered and rin Wi water (3 x 100 ni)

foll owed by petrol eum et Fr (ﬁHx 100 ni).

~N

Cl

Cl NH

OH
29
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The solid was air dried for 30 min. The solid was then
diluted with hot acetonitrile (250 nL). The resulting

WO edh7009%013ir e was treated with neutral decol ori2CTIEP2006/064093

carbon, filtered through celig7e and rinsed with

et0|tr|Ie L cti errate d.
SR8 Brrata B o Nria a8 % R B X Pe bR b o By -pheny-
@Mﬁﬁl@ra@ld rﬂ'gggylre%p{jm)ng soI id was triturated wth hot
acetonitrile (50 nm.), cooled for 15 min, diluted with

wat er (100 m_zﬂ and filtered. The solid was triturated
égmhnlqm th5 e oacét(éwmorfmSelS((pr@p}ﬁﬂpyﬂdzfzm 6@&@6) ahenylamine (24) (2.0

sed cetonjtrile oIeu et her
i 00t B BESRORbtae ot BB (G G l fpated with
AV pyRiRl14hias éEjS'rﬁQ 141 ﬁmi@)CU’PH@ R4 PSRE was cooled to 0°C
overni ght to afford 2-[3,5
dmcbwa&)tﬂlon tre:(tsd Mstbpn@mlloxslykplmrme({@@ﬁ tnylclr7@-mpyiol) d dhe meagtion mixture

Vit NG P atsCiaperite B RiEv i i i b e pesgyon mirgare was poured

0 i )
Crit%g%vzz@é:ﬁ gﬁﬁ)aaﬁ/@ baQ V&hlﬁ%'d Q%% %%Ky’l’fagﬁﬁ%s(gggi I%LP @hd: d faffrated aqueous

Maliwo lchhrld&/\émlgh(bn (1@03&)2291@: orgriac laybhwss sepdﬁ&:dom water layer was
Schene 10:  Synthesis of

B pATLeR Wi 1) ACEIBLe Gopr Yy MLG- oRe 910l WyeIF ovsg cp@Dined and
%él{éd_vglgl %I%l_ gﬁ%@us ﬁl?grgjw]lén%%jﬂ Sgluﬁ?rlg(ll i NH) arll\iha 8ath_'51ted aqueous

triazi ne-3, I one

Cdir® dhloddel solutitAQ 1 mer tHpindacaetried &ith dmEneGuml 2016it& fltered and
Cl d 170C 1 h A A 78%1 23% N'NO NN'O OYN\ NH HO
sonQeptepted underp vasuoy Bie mesuking %@gn‘ﬁﬁ% dgssolved in ethyl acetate with

élglhﬁn@ adgg{ll Oﬁ%ﬁ%ﬂ ]éoglﬁﬁrf ?ﬂr%lrnf%%? IJUnnes g{eﬁ Rt ﬁﬁj 30% ecthyl
(c@Bte WP AU QAR 3 ﬂ@deﬁ?&ﬁﬂ@dt%é@%e C&ﬂcentrated under vacuum. The
resulting solid was dried under high vacuum to afford N-[3,5-dichloro-4-(6-chloro-5-
isopropyl-pyridazin-3-yloxy)-phenyl]-oxalamic acid methyl ester (27) (1.91 g, 76%) as a
white solid; EI(+)-HRMS m/z calcd for C¢H4ChN30, (M+H) 418.0123, found 418.0123.
Molecular Weight =418.6667; Exact Mass =417.0050

Step 2: Preparation of N-[3,5-Dichloro-4-(6-chloro-5-isopropyl-pyridazin-3-yloxy)-phenyl]-

oxalamic acid (28)

A suspension of N-[3,5-dichloro-4-(6-chloro-5-isopropyl-pyridazin-3-yloxy)-phenyl]-
oxalamic acid methyl ester (27) (1.87 g, 4.47 mmol) in methanol (35 mL) at 0°C was
treated with a 1N aqueous sodium hydroxide solution (8.95 mL, 8.95 mmol). The reaction
mixture was warmed to room temperature and stirred for 2 h. The solvent was
concentrated under vacuum. The residue was diluted with water (500 mL), and the mixture
was made acidic to pH = 1-2 by the addition of a 1N aqueous hydrochloric acid solution.
The mixture was extracted with ethyl acetate (2 x 250 mL). The organic layer was
separated, dried with magnesium sulfate, filtered and concentrated. The resulting solid was
dried on high vacuum overnight to afford N-[3,5-dichloro-4-(6-chloro-5-isopropyl-
pyridazin-3-yloxy)-phenyl]-oxalamic acid (28) (1.77 g, 98%) as a white solid; EI(+)-HRMS
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ONH ~-NC O&N Cd )'~~~ ONO H 33 Step 1:
Preparati on of

W@2¢03/0899 chl or o- 4- (5-i sopr opyI 6 0x0- 1, 6- di hyPEDEP3006/0b4093

azi n- 3-

ﬁ%o;%? gp}égg% ’ébyzlﬁki\] g'é I"@&(é)z voi 9?16%‘3%& Hgg&?@éé& 2 tbkebitar Weight

24¢£6§96dE§£HtM5&s440§98§33pr opyl - 6- oxo- 1, 6- di hydro-pyrid
azi n- 3-yl oxy) - phenyl]- 5

3, 5-di oxo-2, 3, 4,5-tetrahydro-[ 1, 2, 4] tri azi ne- 6- car boni
Siepl 8: (Brepaiatigs nfy, N3 $1Richient-f-(Srisopgdrad batxoabétditydro-pyridazin-3-

tr dwth trated
Aot et aekt®he m) | The reaction mxture

was heated to 120C for 24 h. Starting material was

Al intxburB (of $@ital ﬁ&’eﬂc'—a@id@S pﬁﬂﬂ'sbﬂi@ﬁﬁﬁcefa@@ CEDL A gdnmol) and N-[3,5-

hydrochloric acid (0.34 nL) was added. The reaction
icklorr-é-(Grgbloneatisaproeyl- pzu@mroa yERo1- pbfrnyﬂzpmlamrmemd (28) (1.7 g, 4.2

reacti on xture S C d, t oom enperature a

R v Bt 1 R 8P S THRC i FRE ols %e¥Y 10 room
fe%qﬁdtﬁ@ a/iﬁswﬁ@@!@ndaﬁt%ted uR¥ert bu%uaﬁhdl ThOResaftind dod was diluted with
aqueous sodi um hydroxi de sol ution and was extracted

wiateh (&1 méy. Thd amctnie)wasTmalecacghcniocpH:a%/by thaadditivs obgldedl acetic acid.

TRE a0 5t eerd o SR e BGraits e ied e Wbkl Fhe sotid was

ﬁﬁfrfe@%epl Wi K58 ﬁyzlceél&etrﬁétl?l(tgrt Bﬁtﬁ%&ﬁ%mn@b €3 mL) and then was

organi c ayers re conbi ne washed with a saturated
hapi@blos reglosgli Lﬂfhe]xﬁlxuhb ovasdeokd| antli fdtereddr Aedightt drhount of impurity was

nesi um s filtere d. concentrated under
3%% Eﬁ%nbyéfL(g gqi:d;ohd was s urge(fl 1@1 isopropyl acetate ?10 mL) and filtered. The

?e's{ﬂ%ng pq CJES']J? rv@)h %rlé:? uh@é}gﬁﬁp‘ydcuémcfélon' hGnd M RaRY & v uum oven

azi n-
ali ®°Q- ﬂ),r D44h %o taﬁbmhlymi)d{cm,ox?o 4](BHispzopyd-66ox0al, bwklrmpyndazm 3-
acid (32) (111 ng, .78% as _an _orange solid

d whi
HiSwth Rt Hb KNIl 0 (DB S0 25 i i BICH-HIMS iz caled

fey GBS TGRS M, 38603, “Bibna "B E0RS" MO weiahy =386.1940;

Bkact Mass =385.0232
2-[3,5-Dichl oro-4-(5-isopropyl - 6-oxo-1, 6-di hydro-pyrid

azin-3- yloxy), phenglg 2H-[1,2 4] triazjine-3,5-dione
popmend ngy@@t@p@s of 2-[ chhloro 4-(5- 1sopr0pyl -6-0x0-1,6-dihydro-pyridazin-3-

glb[x%; gf_ug‘{ %? r(ﬁ%)é) é 4I 5 Qe%ﬁ%lro-?i,Qzﬁ?trilﬁzgle-é-gxmoﬁltWé fﬂ)

O
o Ei( ~
~ _NH o \N/NH
N 1. NaNO,/ HCI 0°C
2. pyridine / H,0 0°c  Cl NaOAc/HOAc ©C! Cl
N- cyanoacetylurethane 120°C 1.5 h
—_—

25 30 31
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3, 5-dioxo-2,3,4,5-tetrahydro-[1, 2,4] tri azi ne- 6- car boxy
lic acid (32) (102 ng, 0.22 mmol) WO 2007/ 009913

wEOn/arROO6/ 064093 92 and mer capt oaceti c aci dPCRER2008/)64093

was heated to 170C for 1 h. Atggdhis tine, the reaction

1 Xt u oole ) ature di.Juted .. .
Briplecateyndisgs i 2 o RO BT obbip R woel ilihydrSpyridazin.
@.@%@9 Dhe ﬂ@s@-amzﬂz% Prdefthhyd YA SRfasRRel@kBshiid (31)
washed w t sat ur at ed aqueous sodi um bi car bonat e
solution (2 x 100 nL) and_a saturated aqueous 5 sodi um
chloride solution (100 m%, dried wth nmagnesi um
sul fate, filtered and congentrated under vacuum The
resulting solid was” di &H i n net hyl ene chloride
and was purified by fl romat ogr aphy (Bi otage
40S) using silica gel Fh 100% et hyl acetate
to elute the inpurity folll owe@d by 0.2 % gl aci al
acetic acid in ethyl acet@te io.elute.the desired
product. The desired fractio gre cil | ected and
concentrated under vacuum T resul ting solid was
slurried in hot nethanol c fTNt er 8dHand ri nsed
with petroleum ether. The solids re diied in a
vacuum oven at 80C to afford 2-[3, 5- - 4- (5-

i sopropyl - 6- oxo- 1, 6-di hydro- pyri dazi n-[3-yl oxy) - phenyl ]
-2H[1,2,4]triazine-3,5-dione (33) (#L.4 , 23% as
a yellow solid; El(+)-HRMS m z3cal cd hﬁr C16H13C12N504
(M+) 410. 0418, found 410.0419. Mol ecul ar Wi ght

=410. 2191; Exact Mass =409. 0345 15 Schene 11 Synthesis

Sfc ep_ 1: Preparation of 2-Cyano-2- {P ,5-dichloro-4-(5- 1sopr0p 1-6- oxo 1 ,6-dihydro-
[ 3,5-Dichl oro-4-(5- |sopropyl nmet hyl - 6- oxo- 1 g, hyd
pyridayini Hzpky)-hepylphydrapien yictyBerthamiaadid ef(hsﬂf)stmm
2007/009913 PCT/ EP2006/ 064093 93 OO0 Cl O\N-N O
\ N=N

%1zUS@eIa§1<t§ pt %dlﬁﬁg'fﬁ«é @’%@%%S%%@% ?W%@%Y%‘Y@%anmme (24)

@3@ mg, 0.42 mmol) in water (5.6 mL) was treated with concentrated hydrochloric acid

@D

(2.8 mL). The reaction mixture was cooled to 0°C and then was treated with a solution of
sodium nitrate (36.5 mg, 0.529 mmol) in water (0.2 mL) under the surface of the reaction
mixture followed by a water (0.2 mL) rinse. The reaction mixture was stirred at 0°C for 30
min, and a solution formed. In a separate flask, equipped with a magnetic stirrer, was added
N-cyanoacetylurethane (73 mg, 0.46 mol), water (9.4 mL) and pyridine (2.8 mL). This
reaction mixture was cooled to 0°C and the solution from the first reaction was quickly
filtered and poured into the second reaction mixture. An orange precipitate formed and the
suspension was stirred at 0°C for 30 min. The solid was filtered and rinsed with water
followed by petroleum ether. The solid was dried in a vacuum oven overnight at 80°C to
afford 2-cyano-2-{[3,5-dichloro-4-(5-isopropyl-6-0xo0-1,6-dihydro-pyridazin-3-yloxy)-
phenyl]-hydrazono }-acetyl)-carbamic acid ethyl ester (30) (156 mg, 76%) as an orange
solid; EI(+)-HRMS m/z caled for C;oH;sCLN¢Os (M+H) 481.0789, found 481.0790.
Molecular Weight =481.2985; Exact Mass =480.0716

Step 2: Preparation of 2-[3,5-Dichloro-4-(5-isopropyl-6-oxo-1,6-dihydro-pyridazin-3-
yloxy)-phenyl]-3,5-dioxo0-2,3,4,5-tetrahydro-[ 1,2,4]triazine-6-carbonitrile (31)



17 34 35 OO ONNONN NaOH/ MOH Jones Reagent

25C 24 h C | C Acetone Cl Cl 97%19% OH OH 0 36 37
waEx@mpb®1310: Synt hesi s of PCT/EP2006/064093

[ 3,5-Dichloro-4-(5-isopropyl - Igmethyl 6- 0x0- 1, 6-di hydr

A2, U B @RSl BSELG, 018 (3 Qi prcusin
ek - dﬁfz chy ﬁy&hﬁ(fﬂo(]’fa@etﬂrt)(o%rﬁaﬁﬁcp ﬁaayémﬁ é@‘?&@ (éo%msh)gd 707 mmol) in

pyri in-3-y - phényl ] -et hyl ester
207/ 89 ﬂ@dFé(Z“Z /@%%lr%a@%h ®dium sc;eltzut |(2n94@‘ 33.8 mmol) at room

o LS b IR T
5 Ghacdata P, Qidel QVlﬁlE’wm:]) m%ﬁfﬁﬂts%greﬂ”f&m@&ﬂi UTie resultmg solid
acetate (230 ny, 2.8 S and heated to 114C for 24

tvas Attertthiasd tinsed, w1th‘mauee eacx il @0 mitd) xtb llo eedvas petoda@ine etheio(3 x 100 mL).

FRE SPLEUIY PG oL Mo v 0° g ks 8t it sl WO SHscetonile (250
FnEJ)orTﬂee rés‘%ﬁmg% d%&tﬂi@%%ﬁ@&gd Wit n}é‘@t}aﬁrd&%ﬂ d\%\x%t(iqarbaon, filtered

organi c er was separated and was was
gaduphatcdicc agliended wiod acowbirtal bonangl ns @ \active (d@rial cluted. The
nL‘iO. The waters |layers were conbi ned and extracted
id ﬁlértaF?yW%%@f’@ﬁ‘l‘t&t‘i"H'énde( 191URed Preswvee- of Bafseltingyelidswas triturated

N o R R S S

@ﬁé Gblid aest trﬁula&idda@ﬂ[ yifhr Hbic bdedsatrild (10 mL), filtered and rinsed with
5-isopropyl - 6- oxo- 1, 6-di hydr o- pyri dazi n-3-yl oxy) - ph
itrige, Hydtere @ ,pe‘(rglgylm(eggq nihe solids were collectéd and dried under high

vacuum overnight and then dried in a vacuum oven at 80°C overnight to afford 2-[3,5-

10

15  dichloro-4-(5-isopropyl-6-oxo0-1,6-dihydro-pyridazin-3-yloxy)-phenyl]-3,5-diox0-2,3,4,5-
tetrahydro-[1,2,4]triazine-6-carbonitrile (31) (1.91 g, 61%) as a yellow solid; EI(+)-HRMS
m/z caled for C;7H;»ChNO, M+H)" 435.0370, found 435.0368. Molecular Weight
=435.2290; Exact Mass = 434.0297

Scheme 10: Synthesis of 2-[3,5-Dichloro-4-(5-isopropyl-6-oxo-1,6-dihydro-pyridazin-
20  3-yloxy)-phenyl]-2H-[1,2,4]triazine-3,5-dione (33)

\NH \NH

/Evklﬁ
HCI / HOAc : mercaptoacetic acid

120°C2d 170°C1h

—_—

23%
78%

/ﬁ(NH WNH HN
32 33

Example 9: 2-[3,5-Dichloro-4-(5-isopropyl-6-oxo-1,6-dihydro-pyridazin-3-yloxy)-
phenyl]-2H-[1,2,4]triazine-3,5-dione (33)
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100%9 as a white solid; LRMS for C17H18C12N204 ( Mt)
mz = 385. Mol ecular Wei ght =385.2500; Exact Mass

We3@4/0008431 Step 2: Preparation of acetic aci d PCI/EP2006/064093

2-[3,5-dichloro-4-(5-isopropylail - met hyl - 6- oxo-1, 6- 15
di hydr o- pyri dazi n- 3- onxmb phenyl ] -ethyl ester (35) A
m xture of acetic aci|d

2-[3,5-dichloro-4-(
azi n- 3- yl oxy) - phenyl ] -
nmol ), potassi um car bon
met hyl i1odide (2 nL, 32.
2 h. Additional nethyl ig
nmol ) foll owed by pot assi

nmol ). The m xture was heatef

isoprQpyl - 6- oxo- 1, 6-di hydro- pyri d

gt hylh Fster (34) (531 ng, 1.38
wt‘/$380 ng, 2.03 mmol) and

DI | was warned to 40C for

di de|was added (1 nL, 16.05
nearhgnate (140 ng, 20 1.01
40C for 2 h and then
was stirred at room tenpera or B4 _h. The
reaction mixture was conééntrated d the resul ting
residue was partitioned between e I gtate (50 nl)
and water (25 nL). The water |ay€@” wadlre-Oextracted
wth ethyl acetate (25 nl). TE% organft |ayers were
conbi ned, dried with sodi um | fate, filtered, and
concentrated. The resulting residue was dissolved in
2Ry at hyleArebat & 25-[33-DRXBASA- (3R pAeS/1-BWKoL 1 @-@ﬂg&ﬁro -pyridazin-3-
flash chromat ography (Bi otage 40S) using silica gél
glowy)eghenyli-815- 2i6x &0 % € 6 fgtrahgdet i 24 jinadrex@nadoxyhecid (32)
desired fractions were collected and concentrated

e R RN A —

3'5'3&15% 28; zps&@eugah dr‘él[hgdﬁ{]%haﬁ}ﬁelﬁ%béhﬁﬂé’|(@?‘)W1‘3%h1%§{b]312 mmol) in

-ethyl “ester as a clear o
g}aclal(}ig&htz @akiz(&znm Ma)s tm’ated—wBE Qonceiﬁﬁamﬂ/ﬂllsfdtdch}onv\mngih(to 345 mL).

5 «?%aéﬁélm%%év‘@”}%‘e%?w;%?&aﬁ 3o §P stk PG 3R s present by
%71‘%8 meg, &1 64 h&‘ﬁﬁht@d gﬁfb%hfo%@)ac%mozﬁpﬁﬁgqgﬁlgdded The reaction

0

/' EP2006 95 A tion o
Rt BreSwabi ledatedrto- 1420((5 -f(l)rsalmtm;m -H. - Tﬂhtt E'E;abt-l(ﬁ} oxaurk v(z“:&sdﬂob}é:d to room
dr o- pyri dazi n- 3- yl oxy) - phenyl ] ester (35).(39

IIPeoile? Aty dilhChatRaper @ﬁ dris; gy RITCRF R \3&8 made basic

hﬁolf}?m% oc'io§j N, ¥91§S %ﬁg&lﬂd&fdg %Ofu%l()lq aml' ’waJs thracted with ether

room t enper at ur reaction mxture

1to0r mel e drahicalagerwass dlesdednCipt dqices lzlilyéiebvas a01d1ﬁed by the

vacuum The 5 resulting residue was diluted with

pditign elvel ¥ BHetqug élymsl%ﬁw agif qolitan ards warexifactedgvith ethyl acetate (2

S r at.ed 0 'u ' ( . .
%H rglgeo"gﬁeq #%%H% l\gl\)ga% r?lgﬂaf%e wc?%elﬂ ‘é’Rque sétf() :%%% dqupous sodium

mbmddmﬂlhwne dfed bvhtﬁrmacgaeﬁlzrﬁ sOlfdte, (R@edL@aRINGeltAYRI $hder vacuum to
were conbined and dried with sodlun1sulfate

fliforder &4(3, adithiosndeAtipenreny)-6Tove - FEglitydrorgyrdsizing3-whesy)-phenyl]-3,5-
k89 HRYSE rahydro-[1,2,4]triazine-6-carboxylic acid (32) (111 mg, 78%) as an
orange solid which was used without further purification; LRMS for C;7H;3CLNsOs (M")
m/z = 454. Molecular Weight =454.2291; Exact Mass =453.0243

Step 2: Preparation of 2-[3,5-Dichloro-4-(5-isopropyl-6-oxo-1,6-dihydro-pyridazin-3-
yloxy)-phenyl]-2H-[1,2,4]triazine-3,5-dione (33)

A mixture of 2-[3,5-dichloro-4-(5-isopropyl-6-oxo-1,6-dihydro-pyridazin-3-yloxy)-phenyl]-
3,5-dioxo0-2,3,4,5-tetrahydro-[ 1,2,4]triazine-6-carboxylic acid (32) (102 mg, 0.22 mmol)



hi gh vacuumto afford
6-[ 2, 6-di chl or o- 4- (2- hydr oxy-et hyl ) - phenoxy] - 4-i sopr op

w@ keo2oomidyl 10 pyridazin-3-one (36) (350 ng, PTREPAESG/E64093
white solid that was used w thgut further

E%cgllél]e}ifégt Ia%[t]l&a'v%l &;%@;r h%%t%%fto 17028%01’ 1 Exe}gttthll\/%une the reaction
hﬁat@re&v@sh&éﬁ]é& ﬁy (&m ?eém%é?ﬁmfe hndwadullnld O%ar walr glit)/FHL) and was

o- pyri dazi n- phenyl ] -acetic acid (37)
sx_ttagptqdonltloethyl acetate (1OO mL). The organic layer was separated and washed with a

gﬁ;‘[llr%)[eﬁe.%h%glllso é%pﬁr&géeaqg%{aﬁéo gli/ % 3268%@’)10 1‘;1) ed aqueous
%dﬂuﬁﬁ %Héﬁ@e ggluﬁ&) g\/l Ssrn]td)r eAte %tl‘i"rﬁa%né%§ulfa?@ "’fgféfgd ang C%oncentrated

ol ution, ) dropw se at
Uinder wecslmlnt | ﬂ“ge lr@dltmgesahd was dmoltemlrm me&wlemwhloelde and ¥@Cpurified by

or 30 min. The r.eacti m. Xt ur e
@Mmﬁee&% Griptagadl S%%h%&?ﬁttlteggwhe%@% gthyhacetate to clute
cat :
Bl MR B2 Bl STt PG B e the desieed
ﬁ]l’a)eluctes aihei degired )ftatmﬁls was: sblked andconenedted rioder easbuum.  The
reen, The aqueous | ayer was separated and was

@&1 188 1sefid wias plutisd i deemethanebg M), filigied gpd atsed With ~petroleum

r A 0
LU SRRICATE, PR ALY ARRR Sn0h 3 0,C BEAHGA Za 5 dihloro-4-(5
waprop glp@bad-a th-ditlydre chyvitlfidin- 355£1xd>4yl)u@5h6n511]£m¢1 2f4l]triaemec3 5- d10ne (33)
and concentrated under vacuum The resulting solid

G 4 aogy31%) 198 2 W ol h Al (ad 8- MiSe M ¢algel | 198 @uquzEszm (M+)
f
{REHER, S P01 MRRR sty B B0 01, Bosa Moy 4090345

yl oxy) - phenyl ] -acetic acid (37) (70 ng, 19% as a

Sttidnge sl | Synthbdist) of HRBS) Dithborealk GeisdropHl BiildhfI20N30d-1,6-dihydro-
(MtH) + 371. 0560, found 371.0561. M ecul ar Wi ght
pyridazinJaylosphenylsicetigagddd®7 WO 2007/ 009913

PCT/ EP2006/ 064093 96 Schene 12: Synt hesis of

[ 3, 5-Di brono-4-(1-isopropyl - 6-0xo-1, 6-di hydro- pyri dazi

n- 3- yl oxy)-phenyl]-acetic acid (42): C O4H C Br Br

ON NN DWA tBuOK Br Br NaOAc / HOAc | + 140C, 3.5 h

114C 24 h C 51%92% OH OH



11 38 O YO,NHN O/NON Br Br Br Br K2CQ&3 /

i sopropyl iodide 2N KOH MeCH 50C, 24 h 55C 1 h 79%
wae@Zn®ay3sOY OO0 39 40 OO O\NN{ O\NN, PeT/EP20B6/064093

Br Jones Reagent Br Br Acetone3 52% OH OH 0 41 42 5

Exanpl e 11: Synt hesis of

[ 3,5-Dicll oro-4-(5-isopropyl -1- yl - 6- 0x0- 1, 6- di hydr
o- pyridazyn- 3-yl oxy) - phenyl ] -ac tICé?lCId (42) WO
2007/ 009918 PCE EP2006/ 064093 NBr O1 OH
\ N

Y K,CO,/ Mel
cl Cl  NaOAc/HOAc 40°C 4 h
114°C 24 h 25°C 24 h
- B E—————
100% 72%

OH
O O
17
/g;o
J R t ? \N/N\
ones Reagen
Nazosi-lcl xﬁ? H Cl Acetone Cl Cl
B _—
97% 19%
OH
0
36 37

Example 10: Synthesis of [3,5-Dichloro-4-(5-isopropyl-1-methyl-6-o0xo0-1,6-dihydro-
pyridazin-3-yloxy)-phenyl]-acetic acid (37)

0
’Tl/
N
2o
0

Cl O
37

Step 1: Preparation of Acetic acid 2-[3,5-dichloro-4-(5-isopropyl-6-o0xo0-1,6-dihydro-
pyridazin-3-yloxy)-phenyl]-ethyl ester (34)
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Br O 42 Step 1. Preparation of 2-
[ 3, 5- Di brono-4-(6-chl oro-pyridazi n-3-yl oxy) - phenyl |

WO edoiaomi3 (38): This conpound was prepared byPEI/EP2006/064093

simlar nethod to that describgd in Exanple 3, Step 2

IO e T e T ——
1:5‘7?((5@)@ &gvﬁs3§‘§ﬁ{&ﬂm3$1aéllé‘1%eﬁ@ gcﬁ (5 ML) VR neRkl With Waum acetate

ferentt than Exa The reaction
(A30t g .e2. bawmaldl dedi hsatcd/vtwl i CHows 24 hr |A¢gthtsct1rae Shﬁt tpagtiumixture was
l.i us sodium chl ori de sol ution., The m x
SHISET bRy e RS tentued Wad Sl (P papitng residue
was @ﬂ&t@ﬁ'mlﬂlegleﬁ‘ls)lén%ﬁleﬁge 43 h1d Satwisah £Hc@IHEOW er (10 mL). The

sodium chloride”10 solution, dried over sodium
srgahiatleyer fwas tsepazated and wae N\cae]nﬁdrsait]ed safliged equebtis sglion [bicarbonate

%Utﬁqnaéﬁs@iq)\r/ e’ﬂlgf‘lt Q@tgm h%/ﬁlrf? g/i%{f,{: A Ieglsqnaggctr\é\gtgql @étﬁlig}fgc%tﬁy ene chloride
eSI rg h@ ol'g 1t 0%4 fshWerea‘E&lhﬂﬁlgd Iaﬂd $aN&e1h s-glaﬁlm sulfate, filtered,

r actrons r e col lected concentrat ed
undentrated andrdtial afdeo rhn:gha\racmum omblrmght waaffoird edticiader2-[3,5-dichloro-
hégh vacuumto afford

BRORT YRS Rrexe- 1(@déwﬂww&wmcﬁazlpmgﬂvpﬂkﬁhybrﬁm {34 (531 mg,

TSI SRS LR, WS 587 ol e

=482 303 Exact BAas =38406644-405. 8719 Step 2: Preparation
of Acetic acid
2 [ 3, 5-di brono-4- (6-0xo0-1, 6- dihydro-pyridazin 3-

gxé)r eI%Q}Eﬁth(Jn otfh%{éetlg Sé(‘t%% —%?%—d%c%ﬂo}g 5@8@)(1()1 %%yl 6-0x0-1,6-

a simtlar ne

&m slgmmzmstﬁ@xyi} helxﬂ]eahylte@@t (35)
?(ﬂl’@ di brono-4 g | or o- pyri dazi n- 3- ¥I oxy) - phenyl ] -
ét axiee (ogggcemsacyg é?d[3 3- dlcb]gm;é (&fisopropyl-6-0xo0-1,6- d]hydro pyridazin-3-

R 2081 A 1R SEPARYL BB IE R 38 . 201
Amiod) &nd hi%ﬂ@/ﬂ%d‘ide( & a1 0-3D, Enfhhdly e vRmbdag i40°G-tyl 9%Y) Additional

- phenyl ]-ethyl ester (39) (929% as a colorless oil;
RN fodrdeCras-adied ZNadY, {GVBHMNmLYy followsad by Woltassiumacarb@gte (140 me,

ght =432 =429 9 007/ 009913
hoT E@%@%vreggva%@sﬁwé at S;f 1 brnging g gtired at room
B&dradak For24h PrI@ERe 1A iR AR QRYEonBef¥Pedlarfd- tﬁé PsdfiRg residuc was
pyri dazi n- 3-yl oxy) - phenyl ] -ethyl ester (40) This
paItIpOIwaldbGMSCIpctdap]aalcethtday(S(hHﬂJ) rand awatee t3doohl).o ThHeawater layer was re-

POt s cTGHEIF (354l ONMCIEENYH 1 GOMIE SHEPIpUP with sodium
Qﬁfage, %1t£:1%d§and concentrated. The resulting residue was dissolved in 25% cthyl acetate
in hexanes and was purified by flash chromatography (Biotage 40S) using silica gel eluted
with 25-50% ethyl acetate in hexanes. The desired fractions were collected and
concentrated under vacuum. The resulting solid was dried under high vacuum to afford 2-
[3,5-dichloro-4-(5-isopropyl-1-methyl-6-0x0-1,6-dihydro-pyridazin-3-yloxy)-phenyl]-ethyl
ester (35) (395 mg, 72%) as a clear oil; LRMS for C;sH»CLN,O, (M) m/z = 399.
Molecular Weight =399.2771; Exact Mass =398.0800

Step 3: Preparation of 6-[2,6-Dichloro-4-(2-hydroxy-ethyl)-phenoxy]-4-isopropyl-2-methyl-
pyridazin-3-one (36)
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5
di br ono- 4- ( 6- oxo- 1, 6-di hydr o- pyri dazi n- 3-yl oxy) - phenyl

wo 2@tioydorest er (39) was used in place of acetiBCHEPI06/064093

2-[3,5- d| chI or o- 4- ( 5- |sopropyI956-oxo-1 6- di hydro-pyrid

3- t 3 Th th .
Ui o L2 B3R T BREFT by orge LR o pyridasin 3
?1@%)f15}fen§1fﬂehlﬁrl dhe (BSP@@Otmg’\@@mfﬂof)hﬁ%eﬂiﬁnﬁml{ﬁD) was treated with a

chromat ography using silica gel eluted wth 10% et hyl

dNetqeus sodnen drydwxide S.kﬂl@%neﬂrﬁllrrﬂaclet) anmol) gt abdwrigmperature. The
5- di br ono- 4- ro yI

o S, Byt Has o 23 D0 SR Fonssptigied auplgy vacuum.  The

{cAkin Q_é?@&@u@%a@ Al Swit$ %étl@leﬂe%ﬁdy 3@1 %Sdﬁﬂ 2vb%oébashed with a

(M- CNHH) mz = 516. Mol ecul ar Wi gh

@tmtedl\@ssomébﬁdmﬁﬁﬂﬂorﬁte&phnmn P2@ pa afliho laquffous layer was separated and

yva£ iasg)ﬁg%c?e@ggglhﬁg hahage (cﬁl%%%?gm %ﬂg g?ga% C layellrsS e)vel[eogombmed and
( p 1

%l%@gﬁ{}%%%&%‘lﬁfe t%:l%gt %}rﬁfé’éensctgnet?ﬁ% Tﬁ% g%s'ﬂ)fﬁil%%éiﬁd gx’ag Yried under

highIvhcium neafiiad @[ 2(® dishit)- 4V(/881yﬂf(ﬁ§teﬂ@/1)\!\plteh0@] Llll\lsopropyl 2-methyl-

aqueous_ pot assi um hydr oxi de sol ution 90 L,

RYfislayingt-ong 430 ElPeige 70) Tha whHetsobf thag %taa rl@e%fsﬂhout further
d e
@%ﬁ%ﬁ?lﬁ gl}d%cfgﬂlr%g\?é th8§233%50%xr§§§\§%§r§e% e resul ting
reS| due was diluted with nethyl ene chloride (5 nL) and
washed with water (2 x 3 nL). The aﬂueous | ayers

Wé'pél FacRagatioacdd. SV\IPphlorﬁ;flf{ﬁlméOPyéﬁrra@th &-p-hioydihydsa-pyridazin-
%éhénf‘/ﬁ cétlc‘“%&&ﬁg”b' ned and dried with sodi um

Tei'e d concentrated. The resulting

gol i @lwee drdred GJFIC’(EﬂlchloﬁdM\(QQiyde wt}gﬂ)ﬁﬂfeﬁo@r}[ﬂ}s@pmpyl 2-methyl-
di br ono- 4- ( 2- hydr oxy- et hyl ) - phenoxy] i sopropyl d
Bzfnlchtzm Daee () (3(5@7mgg0 %om%ol)agl 2&tenonql td-)swhs dre@thétwnh Jones

BB AR TSI SOH, BB BE. g

reﬁ&;’onl}ﬂlﬂmr@%t stMB&B aF4HPC IRZB3I®I AR, 5. THR RRGfG! IBRtPE was then
[ 3, 5-Di brono-4-(1-isopropyl - 6-0x0-1, 6-di hydro- pyri dazi
por@etraded indep veewpin. - Ebemszult'mglrdsi@mwasdﬂlﬁm svitihmlﬂpcb aeadate (25 mL)

\%%f:‘lwgﬁ%g ?%%f%?é% %ﬁg Itré’%ga a\(l{f{awgifum 1su ri c resuqtmg mixture

@/a£ hfkefiaRd ¥R 104 R‘)ﬂqroog%enet *beé 2 19:'8@9 %&] wgs L&§APIAPYNd was re-

-pyridazin-3-one (41) was used |n pl acé of

Gxtf @8- ditlc tihglr apedhto( 25 hyldr: SRhye- @gényi¢ Jaygrs mmy@mbﬁnettmmlrwhed with a
The od uct was

éﬁvrafq eaiﬂr&%lg/u& iy de@%ﬁ%ﬁ%@ﬁ% h&L? SFERViEGBYCT A PYesed. dricd with
g&ﬂ%&logﬁl%gé édEP%qujo %ﬁ%éd ARaei Vi mgelTlff! %ﬁﬂmg solid was
w t e

0% et hyl acetate In xanes. The desire
facasctallond fmm ethgladcemod adl drdwddundoneentimatvechiginde afford [3,5-dichloro-
vacuumto afford a solid which was dried under

i gh
A utpRrqryl- 1-methyl-6-oxo-1,6-dihydro-pyridazin-3-yloxy)-phenyl]- anUC acid (37) (70
mg, 19%) as a white solid; EI(+)-HRMS) m/z calcd for C;sH;sClLN>O, (M+H)" 371.0560,

found 371.0561. Molecular Weight =371.2229; Exact Mass =370.0487



afford
[ 3, 5-di bronop-4-(1-isopropyl
WO 2879pbwxy) - phenyl ] - aceti c

- 6- 0x0- 1, 6-di hydr o- pyri dazi
acid (42) as an of PeRP1086/064093

solid (40 ng, 529 ; EI(+)-HRV®)gM z cal cd for

5H14 444. 939 f d

i, 15 Sgthests SV TS DBEdn0 L0l-iso PR 8 5015 8ihydgo-pyridazin-3-
g_ﬁ?gpghé.?y@&h%a

dS%lQ _ _
Di'chl oro-4 I sopropyl - 6- oxo- 1, 6-di hydro- pyrid
azin- 3- Cl

~
yl met hyl ) - phenyl ] -@45- di oxo- 2, 3, 4, 5-t et r ahydr|p-
triazi ngr 6- car boni rilg (48): Cl No J N
K2C03/ c HC O~ 58% OF

43 MO N I ZEM ﬁg%m;y

+ 6000 1 h CL O
0 0C WaDAc / HOAY C

[1, 2, 4]
c

44 45 “"NINH ~
Cl N~ 2] pyridine

N-cyanoBketyl urethahe 1200C 1 h / 75%&N 39% O IRC"
NlA NH OH
OH
38
=z pZ @)
Br Br
K,CO,
isopropyl iodide 2N |5(5°°2/ 1M:0H
50°C, 24 h
_—
—_—
79% 100%
g
0 o)
40
=

Br

Jones Reagent
Acetone

52%

42

5 Example 11: Synthesis of [3,5-Dichloro-4-(5-isopropyl-1-methyl-6-0x0-1,6-dihydro-
pyridazin-3-yloxy)-phenyl]-acetic acid (42)
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NH2Z \/JOY NNN,/ OO0 10 46 47 48 WO 2007/009913
PCT/ EP2006/ 064093 100 Exanple 12: Synthesis of

WQ@2403/08990 chl or o- 4- (5-i sopropyl - 6- oxo- 1, 6- di hyPEDEP3006/0b4093

azin- 3-ylnethyl)-phenyl] 97
-3,5-dioxo-2,3,4,5-tetr dro- [ 1,2, 4]

triazine-6-carbonitrile {j48) NH NC 1 0C NNH I
N O 48 N Step 1: Preparation

itro¥ phenyl)-acetic acid
5 Appol ution of

Cyano- (2, 6-di chl or o- 4-
zemgr (50.33 g, 222.26 mmol)

tent-butyl ester (43)
1,2,3-trichloro-5-nitro

nm.) at 25C was treated
23072 mmol) and

in N, N dinethylformam d
wi th 2-butyl cyanoacet at €O M 5

pot assi um car bonate (61. 44 4.54 hhnl). The

reaction flask was fitted w ux condenser. It
was then heated to 50C Bor . AC thixs tinme, the

reaction was allowed to cool to 25C and then was
concentrated under vacuum THE reaction m xture 10 was
di ssolved in ethyl acetate (1.2 L) and water (300 ni).
¥HPs Ipi Prepaiatignsoh et - a1lbegnond (6-charospgidarign -gpxw-nhenyll-ethanol
gﬁﬁeous hydrochl oric acid solution (250 nL) and a 3N

queous hydrochloric acid solution (300 nL). The
ThS Wohipd@nd aMe hEcpariichyse piatiat adtholh® BAEREEd W x@mple 3, Step 2
washed with water (3 x 500 nL) and a saturated aqueous
ex@purhah Berflighlogppyridagine  pasoused) in @lgcedol t Ho-dichloro-4-isopropyl
gﬁ%‘%ﬁ«a Lflﬂ S lﬂu]; %lagctiorfl vallats %regt%d a?ng‘rCoPo%efg rh‘fﬂ '?lge \l{/gﬁ? 1r1p was different

umto give
A PafgleS, Gitep . OTRe Aabiid BRRE Wk ad@sdld wlyagittstirring to a saturated
tent-butyl ester (43) (78.69 g) as a golden brown
aqucousThedigonghdurls sodions edhevmikivog Wagexiagted with methylene chloride.
EH% Iggéa%tagt llagf{}'% &%Xagé?%{g%f g}?(} g%glggl\zl%h a s'a\l/glllraetgcllJ laalgeo\lll\lse'sg(lillﬁm chloride

(ftn@dd, NRied, Svdli ©aluR QuitheN¥ildredC P RBbhdehlred 44T The 28&ufting oil was
sol ution of cyano-(2,6-dichloro-4-nitro-phenyl)-acetic

dissadvadeintmdsbylgne ddorate qngiaway M8if®9 hy, flash chromatography (Biotage) using

silica gel eluted with 10-40% ethyl acetate in hexanes. The desired fractions were collected

and concentrated under vacuum to afford an oil which was dried under high vacuum to
afford 2-[3,5-dibromo-4-(6-chloro-pyridazin-3-yloxy)-phenyl]-ethanol (38) (51%) as an
amber oil; LRMS for C;,HoBr,CIN,O, (M) m/z = 409. Molecular Weight =408.4787;
Exact Mass =405.8719

Step 2: Preparation of Acetic acid 2-[3,5-dibromo-4-(6-0x0-1,6-dihydro-pyridazin-3-
yloxy)-phenyl]-ethyl ester (39)

This compound was prepared by a similar method to that described in Example 10, Step 1
except that 2-[3,5-dibromo-4-(6-chloro-pyridazin-3-yloxy)-phenyl]-ethanol (38) was used
in place of 2-[3,5-dichloro-4-(6-chloro-5-isopropyl-pyridazin-3-yloxy)-phenyl]-ethanol (17)
to afford acetic acid 2-[3,5-dibromo-4-(6-0x0-1,6-dihydro-pyridazin-3-yloxy)-phenyl]-ethyl
ester (39) (92%) as a colorless oil; LRMS for C4H;,Br,N>,O4 (M+H) m/z = 433. Molecular
Weight =432.0707; Exact Mass =429.9164
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crude) in ethanol (320 nL) at 25C was treated with
concentrated hydrochloric acid (160 nlL). The reaction

woRrm7iiizd with a refl ux condenser and t hen VWeGT/RPEDE&G64093

to 75C. At this tine, the resygting honpgeneous

| u was .treated porti.o i wth, t
S%Poh d rep%rlaH% &¢ t%z @C’€43{3W Si—glgr(ﬁ;g(f fl (Il béo(s)ﬁg%y&—r%qx& ]e6 dihydro-
gﬁihakinoﬁ Rkyt J@ | dstGhlogy i de di hydrate, the WD
007/ 009 13 CT/ 20 6/ 064093 101 reaction was war ned
TFbls mommstzwm prepatictl byesssimitlir meitiod ¢o tgit Mescabed i Example 10, Step 2

T Bt VROPROISt ot avat s e pf M el andgeeti acid 2-435-

kothd-ar S| it r gogd
e N A LA SRR YS! SR @R s used i
plasalof |anq1ct heid K2-M, dtdinhorods(Stisérirep d-oar- d),@ghhsfdrd)mgndazm 3-yloxy)-

ape VI vacuy ltratiqQn and was 5 washe

oy el eSee Ui o il i cordeh Bt e et was heated t0

i I

SO O7081, T PADEALE s B AR BUERSo LR e s sl et

s/ﬁha]l(m ecthyl hbgatorigdirekars tmﬂﬂéqmnleabemms@aﬁbm/ﬁi[&s dlbromo 4-(1-
a | N agqueous hydraochlgric acid solution (1

ETOP&I 6-9%¢ r%@@bdrﬁtwé‘é%n §0Vé‘i”i}’|9npéﬁtfyﬂoﬁh¥leesg‘fél(ﬂm 619‘7()133 a white
S} §,h
g(o@sngrgs’ and léﬁg;%? urat eg@h@?ﬁgﬁ& um cﬁféo g\g&eé&m Weight

s4T411 3200 Ekdct M584mL.Y63310 The or gani cs wer e then dri ed
wi th magnesium sulfate, filtered, and concentrated
under vacuum Flash chromat ography (Merck Silica gel

TR T LU R e —

pAfdazinZHoRE(49) 58% as a yellow solid; ElI-HRVS nmle
cal cd for C8H6CI 2N2 (M+) 199. 9908, found 199. 9906.

Bxabition Ui 2d 3:5-dibonesda! -isvprwolib arxovied-g iy dee-poiags-3-lsxy)-phenyl]-

: epar at |
g 0 BB Rl B Bipal iy el dRab) et ey g aueous
gbtﬁ%rﬂ h%droydd)e ﬁﬁlﬁl&ln(gor e 0(145himof) 80OtdHnh @mdrature. The reaction
6- di chl or o- 4- |sopropy pyridazine (7) (5.54 g, 29.0
midie was heased ah drGf strsad (ot 16 hnand thﬁnaszO@onwntrmmdnder reduced

g}g%téstu?e:n efa'tlgez ‘F@ﬁﬁg trlegl(rllue l{lv%(g_‘ (ﬁl?lte%anﬁ gng lc orlzie (g mL) and was

Gvﬁsh%ﬁ‘ \Qf?h %va@erd( Ql PhA)Pheny |aalue%%§t1%féirst %feere(él)@acfeﬁ \gl:{'h methylene
The reaction mxturé was equi pped Wi
atﬂcndled(Smebr Th@ n@n&dayem@eﬂeeanweﬂmnﬁ dGed With Sf)ﬂlaHkSulfate filtered,

then raised out of the oi I and pot assi um
?@f COMGREAFe (o8 geUlingssy. rls wa@ef ﬁalaevacuuméo afford 6-[2,6-
td t f r
Eﬁb dé%ﬁt di% %gvl) @} ﬁ] ?fsoélréﬁg:c rlggigﬁgo&gc(m?(*n"ﬂg 100%) as

sewhlteatsohcy thmn ek , usddl witkelit Whirthee tpuyificamat dtlﬁvIGSﬁﬁ) @isHcBr.N>O;
was 25 washed with a saturated agueous sodi

&4&@%@@@6 e Fokf 4 Moleqdyy Weight 1. IgAgaaract P’%@y%r429-9528

Step 5: Preparation of [3,5-Dibromo-4-(1-isopropyl-6-oxo-1,6-dihydro-pyridazin-3-yloxy)-
phenyl]-acetic acid (42)

This compound was prepared by a similar method to that described in Example 10, Step 4
except that 6-[2,6-dibromo-4-(2-hydroxy-ethyl)-phenoxy]-2-isopropyl-pyridazin-3-one (41)
was used in place of 6-[2,6-dichloro-4-(2-hydroxy-ethyl)-phenoxy]-4-isopropyl-2-methyl-
pyridazin-3-one (36). The product was purified by flash chromatography (Biotage) using



10

was separated, dried with nmagnesium sul fate, and was
filtered. Silica gel 60 (70-230 nesh) was added to

wo b@7/009913 at e and t he sol vent was concent r at edPCmEPI006/064093

vacuum The resulting m xtur 699Nas purified by flash

R R (G E AR, RUBT e eI BB b Sere coectea

Ak PESAcoRSatWE 'ilﬁdé%osl'abﬁlﬁhqg a%?d ﬁ%ﬁ& RHicH Rk aﬁediﬁﬁ*&:& hlgh vacuum (o
vacuumto afford a solid which was dried under high

aﬁ(mdum [Bp- éﬁ)f(mn(d4((31-1mpr(pwl -p-@0-1,6-dihydro-pyridazin-3-yloxy)-phenyl]-acetic

ST RN SRS TR SRS H R S e o,

H‘@h‘ﬁ)“f 0&4@@3131@41??%4@'\43% MVEo Lt uB OWeidht S= ngfm@@‘?'g‘dExact Mass =

was used wi thout further purification.” Ml ecul ar
¥e3.9310 = 355. 6567; Exact Mass = 354.0206 WO

2007/ 009913 PCT/ EP2006/ 064093 102 Step 4: Preparation
of 6- (4-Amno -2,6- dichloro -benzyl)

- i t . .
SRS SN o 3300i i D o BRI B pyidsin
yintethyl-phenyl)-3,5adiok042,3,4, Sltetréﬂﬁdroé[ﬁ,BKB]tlgazm@-lS&&rMﬂitﬁlﬁ (48):
water (30 nL), concentrated hydrochl OE‘)I c acid (120 5
m.) and gl acgal acetic acid (30 r As heated to 120C
for 24 ho At lthis tine, the reacti® 3 ooled to
room t enper e and ¥R&/DMFxt ur eq patir ed on®tSEf er

(250 nl). pH wa utral 7) by the_
addi tion of a 4N aqu&ougl sogium hyd ide sol ution.
The suspensi'orowas placed in the frgezer for 15 min.

The resulting solids were filtered afid washed with
wat er and petrol eum ether. The sol i #s wer e col | ected
and 10 di ssolved in hot ethyl acetate. ca gel 60
(70-230 nesh) was ad@gg and the sol vent was
conceptraled under y&uum The resultingAm GUre was
purifled by flash ¢hronat ography NQ?lot;oe| 5S) using
eNéI 1<l i hOUOWE/eRUoKl  aceTat’e N~ hexaisegieoy H,0
50% et h I/aq:e_pat i ntai niing 8. 5% gl atiod 24h
acetic acfd. The ‘ col | ec

/u i d which was
(4- am no
-2,6- dichloro -benzyl) -4- |sopropyl-\mr|da2|n- 3 -one
(46) (4.6% g, 76% sas an off- white sabid; LRVS for
C14H15C12N30 (M+H) miz = 312. Mol ecular Weight =
312.2012; Exact Mass = 311 0592 Step 5: Preparatlon
of (2-Cyrape- 2-{
[3,5-dich oroﬂ4 (5- isopropyl 6- 0X0 1 6 dlhydro- 20

}-acety ar bam o@ at h36| esfer . This
conpouy PrERAi uéeé-\l-%?oo@ SIm et WQQAJ/QOR@Q{
%(?SCFI bed in B ARty RirethoheeD 1 ept tiemici1b- (4-

o ~p78- di chloro - benzyl ) sopr opyl-=pyri dazi
3 - 0 46) was useg, in place g 39%

pheny,l\“qzm ne (25) to aff\or/q)

|
s
hig WH\\\N NZ”
O O
46 a7 48



10

15

20

(2-cyano- 2-{
[ 3, 5-dichl oro-4-(5-isopropyl - 6-0xo-1, 6-di hydro-pyridaz

w0 pe03/0ydonet hyl ) - phenyl ] 25 hydrazono } PCT/EP2006/064093

- 0x0- 1, 6-di hy

-acetyl)-carbanm c acid ethyl qg@er (47) as an or ange
olid 4 29 a

EStmplart Sahostha 253 pidniomnt O BoRusihe oushe-dinydro-pyridazin.

MRhgetmyh the\ﬁ%l]&ils dr0x4)7?3 a%ﬁ%traﬁ&a% [i\@aﬁmzﬂ%% E8P3nitrile (48)
Step 6. Preparation of

2-[ 3, 5-Di chl or o- 4- (5-]i sopPopyl - 6- oxo- 1, 6-di hydr o- pyri d
azin-3- 30

yl met hyl) - phenyl ] - 375- 4 0XONH 3, 4, 5-tetrahydro-[ 1, 2, 4]

triazine-6-carbonitri|e|(48ﬂ Thi s conmpound was

prepared by a simlar hod te that described in

Exanple 8, Step 2 except |t hat k2 cyano- 2-{

[ 3,5-dichloro-4-(5-isopropyl - 6AqQxo0- 1, 6-di hydr o- pyri daz

i n-3- ylnmethyl)-phenyl]-hydr zon-}-ac yl)-carbam c

acid ethyl ester (47) was useQJ

2007/ 009913 PCT/ EP2006/ 0§4693~10

2-cyano- 2-1[ 3, 5-di chl or o- 4- ( 5- |soprbpyl

dr o- pyri dazi n- 3-yl oxy) - phenyl | - 0

hydr azono}-acetyl )-carbam c acid ethyl ester (30) to
afford 2-[3,5-dichl oro-4-(5-isopropyl

6-oxo-1,6-dihydro-pyridazin-3-98nethyk}-phenyl]

-3 5 di oxo- 2, 3, 4, 5-t et rahydr o- _

%t raﬁ%'n ¢ gég}acoa&%? ? f}joﬁhl\/élg{r‘rr?)zoh%yc)aﬁceﬁc Clr te'r}—gutyl ester (43)
@1851614&{5142 Nﬁ031 4 Ntk Hldr ASRitfbdérlaené 0145013313§- 027X26 mmol) in N,N-
Mol ecul ar velght = 433.2567; Exact Mass = 432. 0504
Seredionmamigdy i3 Heml g atp5°C was 'treated with 2- -butylcyanoacetate (33 mL, 230.72
31}1{0%_ a@_m%%é@ﬁ&a?bqé‘ﬁ@ @?%ﬁoﬁ)ﬁﬁ4 gjl LA izl ﬁlée llfggétl f o%’ﬁ% was fitted with
6 3ux Endefer.~MN_Nak WeHhensed NaNd°C Gr &8 hHCA (hid e, @k reaction was
Cl mercaptoacetic C Cl |-zz 100C 14acid 50C 81% N I'N
Nlvad o@odd% R5NYad Miein H@sNidnitratdd Wder @cvivinkr TI@ ®action mixture

9 50 hesi s

8y $Rsols e 0 S T 2 ddrapyre b e Thinlve: i etralized by
Rl MditRnY bﬂﬁtmlahu%%nﬂ)’dlochk{nc acd 4blution (250 mL) and a 3N aqueous
triazine-3,5-dione (5

hydrochloric acid solution (300 mL) The resulting layers were separated. The organics
were washed with water (3 x 500 mL) and a saturated aqueous sodium chloride solution
(250 mL), dried with magnesium sulfate, filtered, and concentrated under vacuum to give
cyano-(2,6-dichloro-4-nitro-phenyl)-acetic acid zert-butyl ester (43) (78.69 g) as a golden

brown oil. The compound was used without further purification. Exact Mass = 330.0174;
Molecular Weight = 331.16.

Step 2: Preparation of (4-amino-2,6-dichloro-phenyl)-acetonitrile (44):

A solution of cyano-(2,6-dichloro-4-nitro-phenyl)-acetic acid fert-butyl ester (43) (78.69 g,
crude) in ethanol (320 mL) at 25°C was treated with concentrated hydrochloric acid (160
mL). The reaction was fitted with a reflux condenser and then was heated to 75°C. At this
time, the resulting homogeneous solution was treated portion wise with tin(Il) chloride

dihydrate (225.64 g, 1.0 mol). Upon complete addition of the tin(II) chloride dihydrate, the
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ONH NC 1 ON)~ NH C I Nv 'O 50 15 Step 1:
Preparati on of

WQ@2403/08990 chl or o- 4- (5-i sopropyl - 6- oxo- 1, 6- di hyPEDEP3006/0b4093

azi n- 3- 101

%/antét h%,gg ggjggfi' t8] %%‘ﬁlsd @o %(%B)W%?lgﬁg% %édr t{us tinde, lhe reaction

ReJ LE512ORH2 90403 henl Qs diitsd GARRAHN S (psqgarml B¥ilhg solution
simlar nethod to that described in Exanpl e Step 1
m@ e:pt'ﬁlﬂl]n atutralized with a saturated aqueous sodium carbonate solutlon (1.0L). The

lg.] hi of (% 4w S tesrg rtl%po)(lgh ﬁlter pa%e 6V1(aj1I hcglrlr(r)l 1%¥rat10n and was
%ﬁﬁﬁlv}ﬂ?’etﬁ){l‘%&ﬁ@ u%tlf’m(ﬂmﬁfehﬁf \K/M&ec{ﬁ’ﬂ% filihtel @B e was then

-carbonitri 48) was used in place of -

fransberdidctol mse@allh{((@-fumb whpnel thé raxbing 16k WyndrsepmtlEdd dhe organics
i n-3- ony)- henyl] -3,5-dioxo 5 . )

yer w @é??%ﬁweb yihs uﬁj agyqoys hydroghlets geiftjspiuipp (1 x 250 mL), a
aﬁﬂi)dtedl u@(qg'sBHﬁHI Ca‘fﬂﬁﬁt %ﬁtfoﬁ%?&'ﬁpﬁ@g? é?@oeﬂiﬁkx%s gdrochlorlc acid

e reactli on m xture was uted w dth
sastidit (Ing 2501 mb}y andraesdtidatedr @gicownebdium shidride lsoluiot 1 x 250 mL).
water followed by petrol eumether. The solids were
arhq: @ag%ewerevtgg@] ljiﬁ]\efl d’”g? p@lgaesmm sulfate, filtered, and concentrated under

gaéuﬁmg lgl%ﬁpélﬁ{)tfﬂfégﬁa%hy %ﬁféf&pﬂma gé:lxé?) 536 460 I?Q[e@fl O3d7Y6 hgxanes/ethyl

azin

pleeny) hfferded da4gamn8 2% éwﬁ}otceph@iy},)dawohﬁnﬂa @iy razaz)ﬁng B8%) as a
-carboxylic acid (49) (81% as an off 10 white sol
YeRow sdid; E14IRMG) Iza‘%cﬂécd( o 1gsHeC o N (%219%?(&@%1 199 9906. Exact

W00t o7 980 o8l WAt = YR8 = 451 0450 Step 2

repara ion
2-[3,5-Dichl oro-4-(5-isopropyl - 6-0xo-1, 6-di hydro-pyrid

azin-3- vyl msthylt) 4phenyl% [1, 2, 4] tr|a2|ne 3, 5-di one
£80) 3: fgaparatlon of ( 6- dlchloro -phenyl)-(6- chloro-5- -isopropyl-pyridazin-3-

ro-4-(5-isopropyl -6-o0xo-1, 6-di hydro-pyrid
X\l%gﬁét%n Abﬁyl) phenyl ] - 3, 5-

ai 3, RBRY.AL @k B 6 bexyi
o 1A, s s e

retab gy bawoetlil 6 nddlmi a0 Zﬂlnmpnd Pheomdhslt {cantion: xmmreexmslarge flask)
Sh 5 TSRS S RIS (BT Bt B0, . e
FQeod ﬁ%ﬁ"e%é&r&lulpgbél Wi@ch Y18 Kl/aY@tc%ﬁdefngé dF)hedRd to 60°C. The flask
extracted with ethyl acetate (25 nL).

was then raised out of the oil bath and potassium tert-butoxide (6.85 g, 57.99 mmol) was
added. The mixture was heated to 60°C for 45 min. The reaction was cooled to room
temperature, transferred to a separatory funnel, diluted with ethyl acetate (500 mL) and was
washed with a saturated aqueous sodium chloride solution (2 x 250 mL). The organic layer
was separated, dried with magnesium sulfate, and was filtered. Silica gel 60 (70-230 mesh)
was added to the filtrate and the solvent was concentrated under vacuum. The resulting
mixture was purified by flash chromatography (Biotage 75L) using silica gel cluted with
15%-30% ethyl acetate in hexanes. The desired fractions were collected and concentrated
under vacuum to afford a solid which was dried under high vacuum to afford (4-amino-2,6-
dichloro-phenyl)-(6-chloro-5-isopropyl-pyridazin-3-yl)-acetonitrile (45) (7.87 g, 77%) as an
orange foam; LRMS for C;sH3CLNs (M+H) m/z = 355. This compound was used without
further purification. Molecular Weight = 355.6567; Exact Mass = 354.0206
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20 The organic |ayer was separated and washed with a
I N aqueous sodi um hydroxi de solution (3 x 10 nmL). The

waoueom1sd ayers were conbi ned and aci dified torPQFEHR2006/064093

The resulting solids were filipered and rinsed well
with water foll owed by petrol eum ether. The solids
were dried under vacuumto afford

gteﬁhﬂ Pl’réi)aﬂa'tbﬁbf §Q@f&ﬁ1}ﬁb -%6-xAhoo @e&ly Wfs@pﬂ%wlg[%@iﬁhﬁn% one (46):

y nethy )-phenyl]-[1,2,4]tri azi ne- 3 di one
Ay, ore as of t é\ﬁhammloriﬁé dighlo+) Jphmv@ @5chigre- Seabmpquyyndazm 3-yD)-

C17H15! Mt 408, 0625, d 408. 062

ﬂﬁﬂ%ﬁ%@%@? ber TGS o gviter b Pl g dechig o Bsohpgric acid (120
39976409843 fgfé 5RA0CH QB9 nedQS SChame 15 23Vt hasiigs time, the
[ orDivohioiek 4 r6mitOpITapyd a6 DX VLI Wiy pyo bz (250 L)

JISE? (B&]C)“!?‘)rsre ItBh pz'f}urt)fgf %] Nal(i;tl'mg tl9n &%& 41? qqggégl_lw%lum hydroxide

g@ 90% ﬁ%%@p%n \gh%ﬁla%&lomg?@ﬁeézeﬁ%r g)@%ﬁ ﬂ&e CE}SE%L.QEOMS were

ﬁlteFl‘E’dh 33lndOBas416N With Gzl/atél'ﬂ-IEndZIpeﬁble(ﬁh‘iZE)tﬁell OCT Hel sdlids B&% @llected and
52 5354 0 O _NH N H2SO4 DIVBO
@pso@edH@Ihoﬁ ethyk acglates Sthca gq_lﬁ% Q7Qr23§) rg@s@bgvas added and the solvent was

concentrated under vacuum. The resulting mixture was purified by flash chromatography

(Biotage 75S) using silica gel eluted with 40% cthyl acetate in hexanes to 50% cthyl acetate
in hexanes containing 0.5% glacial acetic acid. The desired fractions were collected and
concentrated under vacuum to afford a solid which was dried under high vacuum to afford
6-(4-amino-2,6-dichloro-benzyl)-4-isopropyl-pyridazin-3-one (46) (4.65 g, 76%) as an off-
white solid; LRMS for C;4H;sCLN;0 (M+H) m/z = 312. Molecular Weight = 312.2012;
Exact Mass = 311.0592

Step 5: Preparation of (2-Cyano-2-{[3,5-dichloro-4-(5-isopropyl-6-o0x0-1,6-dihydro-
pyridazin-3-ylmethyl)-phenyl]-hydrazono }-acetyl)-carbamic acid ethyl ester (47):

This compound was prepared by a similar method to that described in Example 8, Step 1
except that 6-(4-amino-2,6-dichloro-benzyl)-4-isopropyl-pyridazin-3-one (46) was used in
place of 5-dichloro-4-(6-chloro-5-isopropyl-pyridazin-3-yloxy)-phenylamine (25) to afford
(2-cyano-2-{[3,5-dichloro-4-(5-isopropyl-6-oxo-1,6-dihydro-pyridazin-3-ylmethyl)-phenyl]-
hydrazono }-acetyl)-carbamic acid ethyl ester (47) as an orange solid (3.44 g, 75%); EI(+)-
HRMS m/z calcd for CyoHroCLNeOs (M+H)1+ 479.0996, found 479.0997. Molecular
Weight = 479.3262; Exact Mass = 478.0923

Step 6: Preparation of 2-[3,5-Dichloro-4-(5-isopropyl-6-oxo-1,6-dihydro-pyridazin-3-
ylmethyl)-phenyl]-3,5-dioxo-2,3,4,5-tetrahydro-[ 1,2,4]triazine-6-carbonitrile (48)

This compound was prepared by a similar method to that described in Example 8, Step 2
except that  (2-cyano-2-{[3,5-dichloro-4-(5-isopropyl-6-oxo-1,6-dihydro-pyridazin-3-
ylmethyl)-phenyl]-hydrazono }-acetyl)-carbamic acid ethyl ester (47) was used in place of



OH N O 55 56 5 Exanple 14: Synthesis of
[ 3,5-Dichl oro-4-(5-isopropyl - 6-o0xo-1, 6-di hydro-pyridaz

WO 2603/009h3ret hyl ) - phenyl ] -acetic acid (56) WO PCT/EP2006/064093
2007/ 009913 PCT/ EP2006/ 06409310306 0 ~N~-NH CI CI  ~oH

56 St : t 6- (4- -2.6:
GeeRord By Py sl fr B o o sposyy pheny-
Ry &R ohb b ABetPh-cBrbafnft acidTbIRI eszerfigoﬂﬂocatfto@a Q- [Skb'e&éh{lb?o 4-(5-isopropyl-
-4-isopropyl -pyridazin- 3 -one (46) (0.9 g,
frvsb)1,6-dihgtimepyaldaziot ylmethyl) ephenyd]- ﬁﬁ)dl@to -23cth- tetrahydro—

e Bt -0 ubiEAeEh apmh Sgrv s s 2 eagbiatghfen-nrMS m
82186 600 JH, [ LN AL @\Vl+ﬁ§1m)l33‘@§’77ad1@§ﬁid Q@B@‘ﬁﬁ‘? heMolecular Weight =

surface of the reaction sl owmy over 10 mn.

43023670 ExacriMassed3Rdi>0heat ed to 60C for 1 h. The
reaction was cooled to roomtenperature and a mxture
of copper(l)brom de (450 ny, 3.14 nmol) and 48%

PR SRR g s Dictlerold Sheophiny e SR b i rg-pyridasin
Siyhacihyl)- plmql]e[ﬂ;ﬁ,ﬂtmmin@@;smlbﬂd(sw ter 1 h, the

reacti on was cooled to roomtenperature, poured onto

ice wate i
75 nL). The ghyher layer was | cagtiously washed withl a g
sat ur at g&” agleous sodi um bE€arfonat e sol uti on (15
m.) . \oganlc | ayer s@parated, dried withl NH

chr ofre H%d"l%ﬁ ng 3 A gel elucdd with

gr ad of 4:1 te 2:1letyyl acet at'®hexanes.
desired fractions were cpllected and concentratfed
under. mto afford aN ®d whi cfwas dried dkdeP

hi ghN|vac umto afford |6 4-bronmo -2,6- dichlpro
M H4-i sopr S BHzi n- 3 -one (51) ( Ny,
¥ ab an of f-whit SO|Id LRVS- ES(+) for
Cl4H13Br O 2N20 (M+H) G zO= 375. MW = 376. 0825, 0

Exact 4¥hss = 373. 9588 49 50

Example 13: Synthesis of 2-[3,5-Dichloro-4-(5-isopropyl-6-oxo0-1,6-dihydro-pyridazin-
3-ylmethyl)-phenyl]-[1,2,4]triazine-3,5-dione (50)

0
s
N g
0
Cl ITIJ\NH
L
50

Step 1: Preparation of 2-[3,5-Dichloro-4-(5-isopropyl-6-oxo-1,6-dihydro-pyridazin-3-
ylmethyl)-phenyl]-3,5-dioxo-2,3,4,5-tetrahydro-[ 1,2,4]triazine-6-carboxylic acid (49)
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Step 2: Preparation of
3,5-Dichl oro-4-(5-isopropyl -6-0x0-1, 6-di hydr o- pyri dazi

wo2@7/0pdonet hyl ) - benzoi ¢ aci d nmet hyl ester (52)PANDEP2006/064093

2007/ 009913 PCT/ EP2006/ 0640931()407 A sol ution of 6-
6- dichl.oro -be

i BPuRY P pleaEa T SREREdrehod o thetdssgrbedgn gipgmple 0. Step 1

BRp) | RhAcetn, 5rdhdhﬁ>r6-’h0(5nﬂsapraﬂ§d m&idmmimjd%o?}ﬁdﬁn 3-ylmethyl)-

roomtenperature was treated wth pall adi un
plosayB365- (1802, 3,5-Otrdlg@ravhbR .y triazine-6-carbonitrile (48) was used in place of

o TERAPRAN e R0 TSI P T NSl B diono-

b abes. Y@ﬁh&&%f{%@ PSS Hdrd- 329901&911&%3195' In""hdcf"tl(ﬁﬁrma the reaction was
monoxi de and heated to 90C for 1 h. The reaction was

cauple, the reamin tneriues atsidiyted h&thp;vf&@sandahﬂmuhmg sakdsdwere filtered
a TLC was taken of th react
Wgrle%qdewe e wgﬁrtfpﬁ@, cth s Pl e | ﬁrhsrsg@%were dried under
| )
R e L

plaenyh e, 5 dabinh4Fi tetratydro-The, 4$;eai1ﬁaj6tcuﬁ3©xyh5acﬁmel@) (81%) as an off-

pressurized to 45 gImIS{WIth carbon 10 nopnoxi de and
Waie sefick &R To1of BTN (VB miprie 45 2a Mg lglafaWeight = 452.2568;

o] otenperature, the pressure was rel eased
gg%t?\ﬁaesgré%g%n m xture was diluted with ethyl

acetate (100 nL) and was washed with 1:1 sol ution of

water (30 nL) and a saturated ueous sodi um chl ori de

sisputX oRTqpavitien) of TRd3 grlgishioro- Fla(géwpmy -6eqy@r hbwlihydro-pyridazin-3-
d U iltered and

d]g%?l he?%%lﬁ?%iér e@%?’;ﬁ! %lgﬁergoﬁdue was purified by

flash 15 chromat ography using silica gel eluted with a

o138 Biohloaf-44 5-dsopeophl-b-xbhyb-dig gt gridagixad gigncthyhhghenyl]-3,5-

desired fractions were collected and concentrat ed

dieger. JhSuaiithydrath o trigincpicarbanylichacideld O (1 €S ungep.224 mmol)
M glgrggt%ﬁ (L;irmo%nﬁrc(agtoglceqlcraocb%/ FZ.%_H(I)I;?O_I}’IGG{C&F%%H dFl(i)x_ture was stirred with a

% heiR ZtiReBand watHyle) 1985z for ¢ hd THe tk&ittio® sl tre(W@)then cooled to
3 ng, 90% as an off-white solid;, LRVS-ES(+)for

(91)6%1661@{@2@02@3 ditnedywith water $5% mimand 368cted 36th @helorcetate (25 mL).
354. 0538 Pr.e . .
853 Sragnis T 840 SRy B Rt By e samgpripyde soluton
53 dagy i $- meaqﬂlg&)s 1AydFs Xbcd BoMbined and acidified to pH=4. The resulting
, 5-di chl oro- 4-(5-i sopropyl - 6- oxo- 1, 6-di hydr o- pyri dazi
pel@s ywaretiiged- dnenuasicd welewah|vehtctefolliywe@éwqaetI(0Emn ¢thé0 The solids

Bt oY et GUioR S ROBY P B A AT o dro-pyridasin-3-
DivydeoHeRyli 1, Q&ﬁkﬁ%ﬁé 4rsafohc(50) M6 nd; Zo%?g% h {an %&]ﬁ;A EI(+)-HRMS

reaction was stirred at room tenperature
M Ccaltd tihe G daeChNgO; (dirHat-ed08.0h23, Huad 4ORPORGL eMiokkular Weight

m@(ﬁ%%@n% A Effsfs1t_40705§;12dd|t|onal anount of the 1M



di i sobutyl al um num hydride in tetrahydrofuran (1.0 nl)
was added to the reaction. After 30 stirring 30 mn at

WO oaTiv®nper at ure, the reacti on was cauti ousl yPOIEPDNEW4093
by addition to a 1:1 mxturei1gf a saturated aqueous
sodi um chl oride solution (30 nL) and a 2N aqueous

droc i G.acid
SR 1S R e TR B g PO B P B pyridan-2
!ymy@ﬁy:[) \yhéﬁylﬂlaﬁélld‘laﬁﬁ’d shed with a saturated aqueous
sodi um chl ori de WO 200 009913 PCT/ EP2006/ 064093 108
sol ution m.), dried with magnesi um sy fate,

filtered gnd concentrated under vacuum he resul ting
under hi gh vacuumto affegrd 2O

I opy! xj ANB- oPdtO ppp / Et;N

£S5, )H Aclﬁi pywas uEed Wi t houtCH, gﬁ%\zjeomco
+)C QISHEEC12N202  50°C

5 = 327 2130,
p 4 Prggg?at|on of 6-
(4- Br nonet hyl - 2, 6- di chloro -benzyl)
-4- |sUhgopyI-pyridazin- 3 -one (54)!& solution of 6-
(2, 6- ,dichloro -4-hydroxynethyl -benzyl)
-4-isopropyl -pyridazin- 3 -one (53) 16 (165 nmg,

90%

t heoreti cs 0.45 nmol) in netNgt ene chloride (2 nl)

at 0C was tlreated with carbon tletrabrom de (187 ny,

0.56 nmol # Q1 sol ution of teFphe®| phosphine (178 o~ O
mg, 0.6

-h* in methylene ghlorlide (2 nL). The

reacti g N e was stirred-a Hor 30 min and

then wds quench&BAth water. The realffofivas dilu
Ve G20 ) agdC 8l vvltﬁ SERYF abk Cl
(3 x ). The organic | S were conbi ne dr

with< gnesi um sul f at e, tered and ¢Shcent rateg
under acuunl The resulting|oil was purified by fla
chrop raphy using silica ’?H eluted with 20% - 4"%
et hyl” acetate in hexanes. The& desired fractions were '
col | ect edseand concentrated wsder vacuumto afford asa
yellow solid which was dried under high vacuumtq

af ford 6-(4-brononet hyl - 226<di chl or o- benzyl)

4-i sopropyl - pyridazin-3-on¢ (54) (70 ng, 36% as a 0

yeIIOM/soIid LRVS- ES( +) 0 C15H15Br C12N20O ( i
m z 389. MW =390. 1096, Exa«t Mass =387.9745 Step
Preparatlon of
[ 3, 5- DiNeRN 6804 - (5 |sorop I-6 oXi@c Leefuxdi h§\plro
in-3- yl RSy ) - phleny et oni t ridle—(58)

of sodi um cyani de (2ff , 5. 51 18¥ddrp steps di ne
sul foxide (2 nL) at m 25 tenperature was tnhgated
with concentrated sulfpric acid (0.1 niL, 1.88

and a solution of 6- (dgbrononethyl-2,6- dichlorg
-benzyl) -4-isopropyl - py"na2|n- 3 -one (54) (70

0.180
55 56

Example 14: Synthesis of [3,5-Dichloro-4-(5-isopropyl-6-oxo-1,6-dihydro-pyridazin-3-
ylmethyl)-phenyl]-acetic acid (56)
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mrol ) in dinethyl sulfoxide (2 nmL). The reaction
m xture was stirred at roomtenperature for 30 mn

wapa7owemns at 50C for 1 h. The reacti on was cooPEDEPI®06/064093

roomtenperature, poured intqQpe saturated aqueous
sodi um bi carbonate solution (50 nL), was diluted with
water (20 30 nL) and then extracted With ethyl acetate
(3 x 75 m). The organic layers were conblned and
washed with a saturated aqueous godi4 ® chl ori de
solution (50 nmL), dried over : :
filtered, and concentrated undgi vani#im The resulting
oil was dried under high vaguumNo afford

[ 3, 5-dichl oro-4-(5-iso | rl 6- di hydr o- pyri daz
in-3 WO 2007/009913 P 093 109

yl met hyl ) - phenyl ] - acetoni t (55) as an orange oi
(assune 0.180 mmol ) which waszdsed wi thout further
purification. Step 6: Preparation of

[ 3, 5-Di chl oro-4- (5-i sopropyl 46- 0x9H1, 6- di hydr o- pyri daz
in-3- 5 ylnmethyl)-phenyl]-acetiff acid (56) A m xture

of

[ 3, 5-di chl oro-4-(5-isopropyl - 6C%xo 1, 6-di hydro-pyri daz
in-

0

3-ylmethyl )- phenyl ] -acetonP®rile (55) (assume
.180 mmol ) in concentrated hydrochloric acid (4 nl)
was heated to reflux for 24 h. The reaction mxture

98D 1¢PRIpaMIHA of @metr@rﬂp Qr@ﬁféfﬂ%ro bélizytyiaedopob - p?yhhé(ﬂm 3-one (51)

acetate (75 m.) and washed with a saturated aque
Aodolutiorc I'dfoﬁ (4temin®-3 61dithlan- b(eﬁiyl)aﬂﬂ_)sogmpyh@yruiazmmom_)(%) 0.9 g,

gggywat )ewlé? g{@o‘é‘%i)? gc%’ib lgeggﬁngt ?(g(ipré?ct ed erehwas treated with
CORBhARL SElR% R f MTHINRSLUROAUIBlifim ! EEthe, FYh mmol) in

concentr at vacuum The resulti ng
pater {5 endl) lwas iRfldd bef{ee éteownt fhed (bf&h@\ﬁiaemon/\aldhhly(hvéPAO min. The reaction

trifluoroacetic acid). The desired fractions were
BB PECY BdhcateddARdht ek bd- am: RNV Fostied tppkoom temperature and a

S R L A
mef, hyle8nemohivakiadéed d’ﬂtb@wﬁhesﬂf‘hedezfdtlaﬁtwas mgatee L& 100°C where vigorous

col |l ected and concentrated under vacuumto afford a
88 F¥@lutioncasciied- dAiier 1uhdbe recen wascavlad (@ regm demperature, poured

§nt§ 19% %teﬁ )5?96" m(Iﬁeaﬁlal Jsgégée/ Ictgd %ﬁl délt]e§r6) '7{%5‘ éﬁ“r?gyﬁjie roﬁfér layer was
tmloaslytwei@ﬁéd wiha salfurtued 9qhdods sEdiGr) bitIRdEE Zole@dcd 50 mL). The
for CL6H16C12N203 ( M+H) + 355. 0611, found 355.0611. MWV

erganis la@gnyas papgate @djwltlgmaggmuggggfamﬁgggd /apd goncgntrated under
FESbie DR o e oy i SROREE o8 St DR TR gyt et ctued
Gfltﬁ a gradient of 4:1 to 2:1 ethyl acetate:hexanes. The desired fractions were collected
and concentrated under vacuum to afford a solid which was dried under high vacuum to
afford 6-(4-bromo-2,6-dichloro-benzyl)-4-isopropyl-pyridazin-3-one (51) (553 mg, 51%) as
an off-white solid; LRMS-ES(+) for C4H3BrCLN,O (M+H) m/z = 375. MW = 376.0825,
Exact Mass = 373.9588

Step 2: Preparation of 3,5-Dichloro-4-(5-isopropyl-6-oxo-1,6-dihydro-pyridazin-3-
ylmethyl)-benzoic acid methyl ester (52)
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yl met hyl ) - phenyl ] -acetic acid (64) Br Br Br Br NBS /
AIBN Br Br DIBAL-H Br Br NaCN / DVMSO CCl4 reflux THE

Woi2680409910 99% 94% 78% 0 0 OH 57 N 58 N Br BrCTZEPI06/064093

Br DHP / PPTS N NaH / DWF CH3G§2 + | 105C i N 85% Cl

ST, 6+ BN Bl i Bl 194 me
6&'516'2@95‘1) iBRU R He (@Q}L@' and@ﬂetﬁa')nop(ﬁnﬂ)' aLManenﬁi@ature was treated
with palladium(Il)acetate (23.7 mg, 0.106 mmol), 1,3-bis(diphenylphosphino)propane (45.7
mg, 0.111 mmol) and triethylamine (360 pL, 2.58 mmol). The sealed tube was then
pressurized to 45 psi with carbon monoxide and heated to 90°C for 1 h. The reaction was
cooled to room temperature, the pressure was released and a TLC was taken of the reaction
mixture which indicated that starting material was still present. Additional
palladium(IT)acetate (10 mg) and 1,3-bis(diphenylphosphino)propane (20 mg) were added
to the reaction mixture. The sealed tube was then pressurized to 45 psi with carbon
monoxide and heated to 90°C for another 1.5 h. The reaction was cooled to room
temperature, the pressure was released and the reaction mixture was diluted with ethyl
acetate (100 mL) and was washed with 1:1 solution of water (30 mL) and a saturated
aqueous sodium chloride solution (30 mL). The organic layer was separated, dried with
magnesium sulfate, filtered and concentrated. The resulting residue was purified by flash
chromatography using silica gel eluted with a gradient of 4:1 to 1:1 ethyl acetate:hexanes.
The desired fractions were collected and concentrated under vacuum to afford a solid which
was dried under high vacuum to afford 3,5-dichloro-4-(5-isopropyl-6-o0xo-1,6-dihydro-
pyridazin-3-ylmethyl)-benzoic acid methyl ester (52) (183 mg, 90%) as an off-white solid;
LRMS-ES(+)for CisHisCLN,O; (M+H) m/z = 355. MW = 355.2235, Exact Mass =
354.0538

Step 3: Preparation of 6-(2,6-Dichloro-4-hydroxymethyl-benzyl)-4-isopropyl-pyridazin-3-
one (53)

A mixture of 3,5-dichloro-4-(5-isopropyl-6-0x0-1,6-dihydro-pyridazin-3-ylmethyl)-benzoic
acid methyl ester (52) (160 mg, 0.45 mmol) in tetrahydrofuran (5 mL) at 25°C was treated
with a 1M solution of diisobutylaluminum hydride in tetrahydrofuran (2.7 mL, 2.7 mmol).
The reaction was stirred at room temperature for 24 h. A TLC of the reaction indicated
that starting material was still present. An additional amount of the 1M solution of
diisobutylaluminum hydride in tetrahydrofuran (1.0 mL) was added to the reaction. After
stirring 30 min at room temperature, the reaction was cautiously quenched by addition to a
1:1 mixture of a saturated aqueous sodium chloride solution (30 mL) and a 2N aqueous
hydrochloric acid solution (30 mL). The mixture was extracted with ethyl acetate (3 x 50

mL). The organic layers were combined, washed with a saturated aqueous sodium chloride
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Br Br HCl reflux Br Br 49% 0 N 63 OH 64 5 Exanpl e 15:
Synt hesi s of

W 30053/00903 ono- 4- ( 5-i sopropyl - 6- oxo- 1, 6- di hydr oPQYEPDaZ164093

n- 3- yl nethyl)-phenyl] - acetlclggld (64) WO 2007/009913

/EP 0 4093 ..111 O NH
IR GO G o eg. sttty W ofsr i, P o ghigh G pler vacuum,
TRé hVésulﬁﬁéersol((ﬁz)vaﬁ &RqutiABr Ohigh®Vidum to afford 6-(2,6-dichloro-4-
3, 5-di br ono- 4- net hyl benzoat e (5 16.24 mmol ) in

bﬂifbwetﬁylibenmﬁhsoprml-pjﬁ@iamn)3 overs (33 ed68 dngii asha brown solid that

A @@%ﬂi{‘?‘? i o @%Pg’ %éﬁagéﬁg(fﬁ@) o 9&2’@9@ (M+H) m/z = 327.

Wagml@oxgyg&m§ —Beapem to reflux for 24 h. The
reaction was cooled to room tenperature and

concentrated under vacuum The resulting m xture was

%g’?%@?agf&%ﬁ@ 21 ror%qmqvﬁa nggriwﬁﬂom eﬁyzodhﬁlhls@,pr@pyl—pyndazm 3-one

yanes: ethyl acetate. The desired fractions were

IIected and 10 concentrated under vacuumto afford a
A(Holuﬂlom/mf 6If(ZMCldoﬂoedhydIdEYmdfthgkbena}d)mmdpmpﬁ bymdilzm 3-one (53)

5- di br onp- 4- bronnnethyl-ben20|c aci d nethyl

(]55?) mg gtheorcgicallyddgs gune) jiemediicss chigride (R @rO C was treated with

GO, ot B BT, e 1 e

0 438 oD i hidyHylgpb e flvrifle {2@ilhantie feb8jonlhixfirs G)\balsltsuﬁﬂd af 0°C for 30

3, 5-di br ono- 4- br ononet hyl - benzoi ¢ aci d net hyl est

PsT3ng @eg “g'ls qugnchad Wwateﬁ nT]@eetqa@ny’dW@ﬁ @#Ué‘ﬁl wBb wmr (20 mL) and
tra% d ?Eige%tw | o't%:: ér) rs Were( C§6nbﬁ,r11_ed dried with

I 1'SO m num uran

8l mlrﬁ sulfﬁtee ﬁﬂt@@@taln@ T&oi%e)ﬁtrutfe& unﬂ@sva‘éﬁlhrhf ethefredultzhghoiBivas purified
OC TLC reveal ed starting material was still present.

i dpshi gnamatpRrapsp lusing sHica ize¢lied brithy Ptound dtareting @edtale in hexanes.
e TR S ol P BRS040 5 @ yetow
JhR WiRaE Wa®Briveenddt 8RRARAEIuM to afford 6-(4-bromomethyl-2,6-dichloro-benzyl)-
4-isopropyl-pyridazin-3-one (54) (70 mg, 36%) as a yellow solid; LRMS-ES(+) for
CisH;sBrCLN,O (M+H) m/z = 389. MW =390.1096, Exact Mass =387.9745

Step 5: Preparation of [3,5-Dichloro-4-(5-isopropyl-6-oxo-1,6-dihydro-pyridazin-3-
ylmethyl)-phenyl]-acetonitrile (55)

A suspension of sodium cyanide (270 mg, 5.51 mmol) in dimethyl sulfoxide (2 mL) at room
temperature was treated with concentrated sulfuric acid (0.1 mL, 1.88 mmol) and a solution
of 6-(4-bromomethyl-2,6-dichloro-benzyl)-4-isopropyl-pyridazin-3-one (54) (70 mg, 0.180
mmol) in dimethyl sulfoxide (2 mL). The reaction mixture was stirred at room temperature
for 30 min and then at 50°C for 1 h. The reaction was cooled to room temperature, poured
into a saturated aqueous sodium bicarbonate solution (50 mL), was diluted with water (20
mL) and then extracted with ethyl acetate (3 x 75 mL). The organic layers were combined
and washed with a saturated aqueous sodium chloride solution (50 mL), dried over
magnesium sulfate, filtered, and concentrated under vacuum. The resulting oil was dried

under high vacuum to afford [3,5-dichloro-4-(5-isopropyl-6-oxo-1,6-dihydro-pyridazin-3-
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cautiously by pouring it onto a mxture of ice and
concentrated hydrochloric acid (100 nL) and the

wooroo®inas extracted with ethyl acetate (3 xpdB8PI0L)/064093

The organic layers were conbijped, dried with

| fat d, d t ‘
VRRER S poBbfnnt Lo s St RS, L LR O R bR ypicn was usea
wasYMMuERerdfutifedioh3, 5- di br ono- 4- br onomet hyl - phenyl) 25

nmet hanol (58) (4.56 g, 94% as an off-white solid;
LRNS—E|(+) for CBH7Br30 (M+t) mlz = 356. MW =358. 8564

% %p;rg}slglbgr% tl[g\g ]é]F 70{”(9— —9 ]is30p?(%g//1— —Pozx(())o /6(()1 3 ro pyrldazm 3-
% egwglquﬂpa&ﬁﬁﬁgﬁqggﬁethyI phenyl ) -acetonitrile (59)

hi s "conpound was prepared by a simlar nmethod to that
Aes cniktoed iaf EkBrolichlold-4-Stisgprbpyléxaapt ,otdilatdro-pyridazin-3-ylmethyl)-

51] Ida:qg ' glgrglgﬂr(é? ﬁassu:;ne Byllgophen li% Crorgéerr]l?rgt(()ald hydr(zchywla*lc acid (4 mL)
I [ or = 4-1.50 [ [
PR B b ST PR PP 5

dﬂlnexlmhmmthﬁmﬂeﬂa&i (7§ mL) hod wgstiedelvitli @bawirithd aqaroadiseditm chloride
of 3:1 to 1:1 hexanes: ethﬁaracetate The desired
(V]

slaldqn @an%?@ %qer Y Bl)-aifhe owiadmicravers ndedand gitpcted with
Et??/ 89&59 @ dﬁi%b %_rg&thly\ﬁ?elg rvl/e%j Cg&gﬁéd,hdr% NRE %@hésﬂlm sulfate,

Aete@x yde tdayitenplagsdy bnderCedcanint r iTHe (&Qing 789waS parified by HPLC
ellow solid; El(+)-HRVS mz calcd 10 for COH7Br2NO
{ nigglp/vergawith &l 4 t9Bpomgetic awﬂ/)_ mdwe@ [fragtionst were collected,

F@n %ntﬁltgc? %m? %%ez(et grilercf; h%gr oésuR%r E&’ )pumﬁf:?i~I bP/)ﬂaslﬁ ChI‘OFnato graphy
lising@ §iR¢20811 Elukddew 16 @()%An&ﬁ:llﬂdﬂ in0fiet@llene chloride. The desired fractions were
2, 6-di br ono- 4- hydr oxynet hyl - phenyl ) -acetonitrile (59)

gallegted, an41 csmcwﬁtﬂte)d un\der DHCWET HY |adived ahtodidi weicl 3@sriried under high

gy o FOSL T HERTE o RSO b rhgrgmarpridasin 3-yimethyD-
Ehén?i] 1{'1@&%3:&51({ 3¥) 3. @thj ON L8 af 4 Ghk® sHEH; IEQ(Q%RMS m/z caled

The reaction m xture was stirred for
ﬁmchstCtzNe‘as tVleHl e B5RGoH L afosad 3620641 .adiiWoa §>55§@§l$ uFmact Mass =
S%ﬁ&%ﬁfnate solution (3 nL), a saturated aqueous

chloride solution (10 nL) and water (10 ni).
This m xture was extracted with nethylene chloride (3
x 50 mL). The 20 organic |ayers were conbi ned and
washed with a saturated agueous sodi um chl ori de
solution (30 nL), dried wi th nagnesium sul f at e,
filtered and concentrated under vacuum The resulting
oil was purified by flash chromatography (Isco 120 g
colum) using silica gel eluted with 15% et hyl
acetate in hexanes. The desired fractions were
coll ected and concentrated under vacuumto afford an
oil which was dried under high vacuumto afford of 25
[ 2, 6-di bronp-4- (tetrahydro-pyran-2-yl oxynet hyl ) - phenyl
]-acetonitrile (60) as a pale yellow



oil (1.52 g, 85.4% . Used w thout further

purification. Ml ecular Wight =389.0892; Exact Mass
We3@6/08979 Step 5 Preparation of PCT/EP2006/064093

[ 2, 6- D brono-4-(tetrahydro-pynan- 2-yl oxynet hyl ) - phenyl

- 30 ptrl ~ A sol uti f . co
peneate, A6 SRS of (3 SRR A B8 Post rmorlyt-ihgrleppyridazin.3-
klhﬁéiﬁﬂ?-%ihkﬁll#-ﬁcét@cid (@352 g, 3.91 mmol) in _

, N-di methyl formam de (9 nL) at 25C was treated with
sodi um hydride (192.8 ng, 4882 nmol, 60% di spgf si on
ig mneralgoil). The react|{on nmxture was WO

2007009913 PCT/ EP200B1~064 Bri13 stirged al_ 25, for
10 At t hwss /taieme, t hg act | mBaEs tred I t h NaCN/DMSO
sol ut™gh of 3C@.retixchl or 0~441 sopr ofi - pyri (7) HS9

(810 di met hytformam dey(2 nly—_—=
The g€awi on wa$%hen heagted,to 90&%or 1 h. At this %%
time, the reaction was cool e to 25C, dilutedOwith
water (50 mL), a saturategd aguegus sodi um chl ggi de
solution (50,,mM) 5 and a satura¥ed aqueous sodi um
bi car bonat gzsol ution (20 nL).[ This m xture wag,
with ethyl ad¥tate @ nl). The orjgani cs

wer grwvashed wrt ur at queous sodi ride

i 00 n@?ﬁzgﬁ%ed vvignesi um sul fpte,’}lo Nall | oI
d and concéntrated ufjder vacuum | N
chromat ogr aphy (12,9, Silicas 2:1 hexanes/etHhyl 65%

acet at e) laf forded (6-chl oro- Oj;g Cl
5-i sopropyPHpyri dazin-3-yl)- [2, I6-dilbrono- 4-
(tet rahydg'go pyran- 2-yl oxymet hg)é ) - yl] 10
(61) (964 ng, 65 as an orange Vi scous

acetonitrile

e C2J¢22Br 2CINBC2  (MH) at mz_=542.
Mol e [ |'] 543. 6894; Exact Mass = 540. 9767
St ep B Prehar ati on of 6- (2, 6-Di brom o)

- 4-chl or opret Y1 - benzyl ) -4-isopropyl-pyrid

i sopr opy NaQAsr PePapthx3-y| ) - [ 27 6- &N br oMBeH.qMso
pyr an- 2- §IEXPHEURVY) - pramy| aceroni tri e

(61) (3328 ng, 0.61 mmlsg/ and sodi um
bl ) in glaciaf®®acetic acid
heated to r@flux for 2.5 h. The reactio
treated with_concentrated hydrochloric dcid (2.0 L)
and heated toQreflux for 18 h. At tH¥'s time, the

reacti &h s _treat # th nore concentr8 ed

acetic acid (3.0 D heated to reflux fog~a
addi tional 24 h.
and diluted with _ethylNFcetate (150 nl).

was washed with [a saturat edH&q&EQUS sBordi um chl ori de

sol ution (&Br rL)Brand a_sat ur at ed ~ agu odi um
car bonat e sol (1 x 100 ng), dried magnesi um

sul fate, filt

Example 15: Synthesis of [3,5-Dibromo-4-(5-isopropyl-6-oxo-1,6-dihydro-pyridazin-3-
ylmethyl)-phenyl]-acetic acid (64)
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and concentrated under vacuum The resulting brown oi
was treated with glacial acetic 25 acid (1.0 nL) and

w@onceomonat ed hydrochloric acid (6.0 nL) and wesST/EREDEW4093

toreflux for 3 d. At this tiimg, the reaction was
cooled to 25C and dil uted mt§h et hyl acetate (150 ni).
This sol ution was washed th a saturated aqueous
sodi um chl ori de sol utiagr_( 50 nL) and a saturated
aqueous sodi um car bonat e gol uiNfbn (1 x 100 m.), dried
wi t h magnesi um sul f ate, Il tered, and concentrated
under vacuum Flash chronm -.raq@y (Merck Silica ge
60, 230 30 400 nmesh, 2/1 hexanes|ethyl acetate)
af forded 6- (2, 6- dlbronD 4-c ghet hyl - benzyl) - 4-
i sopropyl -pyridazin- 3 -one ( )6. 3 ng, 36% as an
off white solid; LRVS for ClNQO (MtH) at nfz
= 433. Mol ecul ar Wei ght

Preparatlon of
[3,5-Di brono-4-(5-isopropy|-éy%xo-1,6-d|ﬁydro-pyridaz
n-3- yl nethyl)-phenyl]-acetonitrile (63) A suspension
of sodium cyanide (279 ng, 5.69 mml) in dinethyl

tﬂpil@?kdﬂﬁra&@g Qf Bjs)DmsmoE Bro@aiethyWbdzoicQuianéthdtesdr (57)
Su uri c acli
6- (splugiodi bF e c&aﬁ@rbé@m@ﬁymevbélh@}qoyte (Sg, 16 24 mmol) in carbon

ge;t]réglﬁﬁrrkgeo @Otrlg%j';{)v g%[e(ig Fvn?ﬁ\’né I)l(iS{l(::%CZII-I?E}n?l 5 %6'2? rrﬁgnol) and 2,2’-

Indisis0Bsiyt AMrivA0.56 bl 8.800 aimdp Cl"ﬁ@lreaéldﬁl Iﬂlxﬁﬁé’ Wi&ts héfledto reflux for
for 1 h. At this tinme, the reaction was heated to 60C

poh. The reastion vew onalsd do ool terapeRS e adeconiontiated undgisvacuum. The

oured onto a m e and a sat
B BB Bamureted Bl it 88 REr By Rt eranhy using
VB sAtd@cd St @tlohe%ﬂﬂaéletm %Eé’eﬁt% (rﬁe @eé&d%aouoi{@ Qere collected and
conbined organics were washed with a saturated

aquemmtecs otdaumacthinotd aéordal sefid ovhi¢hlwas Bedri)der dighedcuum to afford
| fate, filtered and

S SO PR G RS teh it edh sty L2 5 P e vellow sofi;

PRMSRP C%ﬂ%ﬂ}@? ElvuﬂJa?szeﬁ( apes ey b3 8EsAERhcAhA=088S 7996
[ 3, 5-di brono-4- (5-

|sopropyl 6- 0xo0- 1, 6- di hydr o- pyri dazi n- 3- ylnethyl)-phen
|-.acetonitril (22 67% s a li

évea 5 ETPAT3Lgn o{%wéql omey hﬁ%@@%@mﬁb mgthapy z<5&>

2 I t 1

%2%’1%%@28%3 yﬁ&lg%% bg?rg?llﬁ]%tﬁylo%ﬁémc Ei&ﬁf?ne'é@? 2ster (57) (5.2 g, 13.44

frin by Einbte!mnihydlfoflﬁan SGPr afly)l -a6- @XD0- \iaSG-td:Iah:ydd rvadthpyar i 1Az kolution  of

n-3- ylnmethyl)- phenyll acetic acid (64) 20 A mxture . ,
gigsobutylaluminim’ hydride n tetrahydrofuran (30 mL, 30 mmol) The reaction mixture

{ﬁv_%% ?t)t/r?ér#é{og?ﬁ} afllt (%) ﬁé r;l?f%]o &’g%l%’% gtl rﬁat%ré%)v@(é %E@ p%\égﬂtd%dltlonal M
EoldtZomadijsobutyla AR hodrad ihy&faﬁé‘/ﬂﬂoﬁimﬁ) (pcindl, (16 n‘ﬁndi'lh)was added at
0°C and the reaction mixture was stirred for 30 min at 0°C. The reaction was quenched
cautiously by pouring it onto a mixture of ice and concentrated hydrochloric acid (100 mL)
and the mixture was extracted with ethyl acetate (3 x 150 mL). The organic layers were
combined, dried with magnesium sulfate, filtered, and concentrated under vacuum to afford
a solid which was dried under high vacuum to afford (3,5-dibromo-4-bromomethyl-phenyl)-
methanol (58) (4.56 g, 94%) as an off-white solid; LRMS-EI(+) for CsH;Br;0 (M") m/z =
356. MW =358.8564, Exact Mass =355.8047
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was heated to 135C for 16 h. At this tine, the
reaction was cooled to 25C and diluted wth a

wae adoanedoesl aqueous sodi um chl oride sol ution ( 38CTEP2006/064093

This solution was extracted wth ethyl acetate (175
mL). The organics were washed with a saturated aqueous
sodium 25 chloride solution (30 nL), dried with

Bﬁg@?kéﬁﬁiﬁ@hfo@tﬁé ﬁlbﬂohﬁ)tmy&eséwﬁaﬁﬁ%ﬁﬁj ﬁ&téiﬁﬁlﬂ’é (59)

vacuum | SCO chr omat ography” (40 col um
Whlswmnenctwmpre@evemrmmﬂar Igat\hed %o thah de@ubeddm Bxsingple 14, Step 5

Freh RGPt b oo Pt Bltind o) s in place 6-64-
grjo%n%\ﬂ%rl Q'(9chhl%ﬂfiﬁénzm)glhlsyﬁ%ﬂﬂ'ﬁyh@a&ﬁ By (54). The product was

di br ono- 4-

pmufmdow [flagr ohmmhx(fgmpﬁyym piica gal el withed lgyddienphegn3:1 to 1:1
- 0
%qltxtan%?ﬁ% Q%Q%gﬂegTﬁﬁé%sé:& h@ﬁ@t}ﬁ\fﬁerg gp]iqsft 8 ndacsonger%ltrated under vacuum

Worieirar W ght ptich 245 SHRE: undef IRk SARuARDH affogg Jggaibromo-4-

Bﬁlﬁé’i}@ﬁ&@ﬂ@)h&i@){ aEiEﬁﬁﬁlﬁld)ﬁS@@%S%l% aSeliewesolid; EI(+)-HRMS m/z calcd
Synt hesi s

@T[C3H5B@N9n 1\6r> 0048884, faept HAAIL. My POE2 W Frag-Massys 302.8894
dro- pyridazin-3-yl oxy)-phenyl ]

-3, 5-di oxo-2, 3,4, 5-tetrahydro- [ 1, 2, 4]

Btepazune-Feemdtani of i 1[@,6-DHY)ma-40(tédrihGilrolpyriOr BluxHMBthyl)-phenyl]-
900C O NH 2. Phthalic anhydride CI \ C toluene
peetonitgle60r N 3. NaOAc/HOAc + N reflux NH2 C 68% O

e 2RO SRR P BPAREBHBSE Qe 0 mmon
Ma@ene ¢BRA1d4%B0 mL) at room temperature was treated with 3,4-dihydro-2H-pyran
(0.46 mL, 5.04 mmol) and p-toluenesulfonic acid monohydrate (16.10 mg, 0.085 mmol).
The reaction mixture was stirred for 45 min and was then treated with a saturated aqueous
sodium bicarbonate solution (3 mL), a saturated aqueous sodium chloride solution (10 mL)
and water (10 mL). This mixture was extracted with methylene chloride (3 x 50 mL). The
organic layers were combined and washed with a saturated aqueous sodium chloride
solution (30 mL), dried with magnesium sulfate, filtered and concentrated under vacuum.
The resulting oil was purified by flash chromatography (Isco 120 g column) using silica gel
eluted with 15% ethyl acetate in hexanes. The desired fractions were collected and
concentrated under vacuum to afford an oil which was dried under high vacuum to afford of
[2,6-dibromo-4-(tetrahydro-pyran-2-yloxymethyl)-phenyl]-acetonitrile (60) as a pale yellow
oil (1.52 g, 85.4%). Used without further purification. Molecular Weight =389.0892;
Exact Mass =386.9470

Step 5:  Preparation of [2,6-Dibromo-4-(tetrahydro-pyran-2-yloxymethyl)-phenyl]-
acetonitrile (61)

A solution of [2,6-dibromo-4-(tetrahydro-pyran-2-yloxymethyl)-phenyl]-acetonitrile (60)
(1.52 g, 3.91 mmol) in N,N-dimethylformamide (9 mL) at 25°C was treated with sodium

hydride (192.8 mg, 4.82 mmol, 60% dispersion in mineral oil). The reaction mixture was
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195% ONONH2 66 O67 O ON'N~ON-N C C Ca C
KOAc/ DMA  85% NNH N'NYO N O/ I NH NY NOO O 68

woe07h0@xanpl e 16: Synt hesi s of PCT/EP2006/064093

2-[3,5-dichloro-4-(5-isopropyliig- net hyl - 6- oxo- 1, 6-di hy

g%'?e_él_ gt?/%i’gaél g()?{ﬁjél O%%/ ‘),héﬁg{}]rﬁfr;] gtlh% rqacgoy was treated with a solution of 3,6-

hiezd-n8 | 69) 2004480981 hylf 2
D B R Bphaddne € (6201 ARG BN methlfogmamide (

89.) NT@cepﬁcllon Prag plaanahcated tof90°C for 1 h. At this time, the reaction was cooled

B PSS 5 S T o b Sl 41950 0 e ey sy Sqiecon (50 mL)
Eﬂ&(ﬁ %'z[t@ragafd éh[u@&s%dglr@blg%%ﬂé 9019@&[‘?0 I(]ﬁp ths %ﬁQtui?é was extracted

nmol ) and potassiumtert-butoxid
with|efhyil acdtlathk(ﬂﬁ)@mﬂhylﬁleatrgmi@ewélﬁmmht@ WWhSI SlaE!Hiatedi atpeeous sodium
ated w t

glg (&ﬁT it i 1§bt I ngfi%?)cl/yvlt gﬂqﬁﬁgﬁ ag,g, ‘Ef:reél ag(ééo%centrated under
vacuum. Isco chromatography (120 g, Silica, 2:1 hexanes/ethyl acetate) afforded (6-chloro-
5-isopropyl-pyridazin-3-yl)-[2,6-dibromo-4-(tetrahydro-pyran-2-yloxymethyl)-phenyl]-
acetonitrile (61) (964 mg, 65%) as an orange viscous oil; LRMS for C,HyBr,CIN;O,
(M+H) at m/z = 542. Molecular Weight = 543.6894; Exact Mass = 540.9767

Step 6: Preparation of 6-(2,6-Dibromo-4-chloromethyl-benzyl)-4-isopropyl-pyridazin-3-one
(62)

A mixture of (6-chloro-5-isopropyl-pyridazin-3-yl)-[2,6-dibromo-4-(tetrahydro-pyran-2-
yloxymethyl)-phenyl]-acetonitrile (61) (332.8 mg, 0.61 mmol) and sodium acetate (103.8
mg, 1.26 mmol) in glacial acetic acid (2.7 mL) was heated to reflux for 2.5 h. The reaction
was then treated with concentrated hydrochloric acid (2.0 mL) and heated to reflux for 18
h. At this time, the reaction was treated with more concentrated hydrochloric acid (6.0 mL)
and additional glacial acetic acid (3.0 mL) and heated to reflux for an additional 24 h. The
reaction was then cooled to 25°C and diluted with ethyl acetate (150 mL). This solution
was washed with a saturated aqueous sodium chloride solution (2 x 50 mL) and a saturated
aqueous sodium carbonate solution (1 x 100 mL), dried with magnesium sulfate, filtered,
and concentrated under vacuum. The resulting brown oil was treated with glacial acetic
acid (1.0 mL) and concentrated hydrochloric acid (6.0 mL) and was heated to reflux for 3 d.
At this time, the reaction was cooled to 25°C and diluted with ethyl acetate (150 mL). This
solution was washed with a saturated aqueous sodium chloride solution (2 x 50 mL) and a
saturated aqueous sodium carbonate solution (1 x 100 mL), dried with magnesium sulfate,
filtered, and concentrated under vacuum. Flash chromatography (Merck Silica gel 60, 230-
400 mesh, 2/1 hexanes/ethyl acetate) afforded 6-(2,6-dibromo-4-chloromethyl-benzyl)-4-
isopropyl-pyridazin-3-one (62) (96.3 mg, 36%) as an off-white solid; LRMS for
CisH;sBr,CIN;O (M+H) at m/z = 433. Molecular Weight = 434.5606; Exact Mass =
431.9240
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mol ). The reaction was heated at 90C for 17 h. At
this tinme, the reaction was diluted wth nethyl

wo esvr/ometyl ether (700 nmL) and a saturated aquBOLYEP2006/064093

sodi um chl oride solution 10 (89% nL). The organic

| ayer was separated, washed with water (2 x 400 niL)

and concentrated to a volune of - 200 nL. This

sebut7: 0”Pr‘é?§raﬁd)ﬂ uted [wstlblb%&hdmr(s 1§ FPEbyIe) ox 0@ dity@rb-pyridazin-3-
di stil 0 renove - mL of solveént.” The remaini ng
sloletityDephewgls-acchohigde t@) 80C and was treated with

i3 b AT B
gbzﬁEd Wlt%dcoﬁéé?ﬁtaféapéu%h& )imd% 1bhhs), bl ('156 dﬁ)ﬂﬁn(f @Q%&&Hethyl benzyl)-

was concentrated under vacuumto - mL, dil ut
Wl:tdpr(gjyhpyladazmebbn@ (6D 3468068 9 nam«zl) andh @n addition rinse of dimethyl

R A B0 -+ Poscachan it Sl Leley St i pf0°g: for 1 h. At his
:h%g: &e%t%nm Haaau&d doec rfrfe | WantiQhePwhs cd¥ied MY 85°C. ghe mixture

ti reaction was cooled to roomtenperature an
diah powdd whtoha wattere (fS00ad g satiiatesl aajumusmdmﬁsmmbomie solution (50
to 60C, stirred for 30 mn and then_cooled to ro

DIy MPduTe TS xEacied g 4l reptigd3 zoSQ:BMe&héd:OBybmed organics
(rvle} &/%hegrlw h@%ﬁ%%%%&he@y} (311 %%ﬁg%ﬁ)l oﬂc('l g% mL), dried over

acet I C aCI wat e wat er

ﬁ‘iagnesﬁilliﬂ afdfate) Giérell QHS eonvanated aﬁld:brtvhﬁmmi r Flash &Iroﬁﬁ%gfaphy (Merck
acuum oven overnight to afford

QﬂlFfS &1 b nPYHH0Y mashy deprhispgnesistiuk geataw) ditipydrdo [ pyrdiromo-4-(5-
g@%&ﬁ; LD aROEBY gl SP5N %ﬁ%@;ﬁ@ﬁﬁ%‘l PRE it 69) 227 mg, 67%)

gﬁﬁlﬁQﬂz&ﬂg@ SB’EdT 1R G6Y @QHQ5%2N31)1-(_Mmﬂ-M]{5@Qm4MOIecular Weight =

+ at nmz 444, Exact Mass 443. 0440; Mol ecul ar
5; EX&%MaSE&42Qt9eﬁ822: Pr epar ation of
2- [3 5-Di chl oro-4- (5-isopropyl -1-nethyl - 6-o0xo0-1, 6-di hy
dro- 5 pyridazin-3-yl oxy)-phenyl|-isoindol e-1, 3-di one

589) & SP&Eﬁﬁﬁd)rQn 0®f [3,5-Dibromo-4-(5-isopropyl-6-oxo-1.6-dihydro- pyrldazm 3-
2-13, 5-di chl oro-4-(5- |sopropyl 6- 0X0- 1, 6- di hydr o- pyri d

gmiethyd- Bheoxly)acetpmeld;(bﬂ)l soi ndol e- 1, 3-di one (65) (84.5

, 190. I N, N- di | f di.oret hyl .. .
& Rt 13 TG NG 6 il prigaing3-yimethy)-

farlhéﬁ%] atc&%ni'tﬁ@%quﬂ\@%ngc @326 mb Y if COBentABP BY@bKISric acid (4.0 mL)
he’solids that resulted were collected by filtration,

was hededvid ﬂ13$C1fojt 180, nAX this eéinef theertehgtiont\em edwltdylo 25°C and diluted
&llltpéjdsauﬂ%@g aqy Q:l{fu% %uggg lplg qjsoh? 10n ?S%t mlﬂ) g srTH'lgtio%n\gas extracted
grltil?éﬂ'gfl q\&egg'tlec(ﬁ% )ST}%C{H SR re 'Watsﬂ%’dowﬁh% L\éat@('ril ghﬁ%us sodium

ro- pyridazin-3-yloxy eny -1 sol ndol e- 1
¢laenidd 6duttoh B0 ﬁ’l&% drésl aith (mfla‘gnmdmrh aubat, GiereES{d-rodcRiMiated under
for C22HL7C12N304 (MtH)+ at m z 458. Exact Mass
e R i) 5}§§ aspmatopsphy () @ﬁ(flumn,gf% ) ngr@hylene Chlorlde/methanol) gave a tan

solid. This solid was triturated with acetonitrile (10 mL) and methylene chloride (2.0 mL),
filtered, and dried at 110°C overnight under high vacuum to afford [3,5-dibromo-4-(5-
isopropyl-6-o0xo-1,6-dihydro-pyridazin-3-ylmethyl)-phenyl]-acetic acid (64) (114.4 mg,
48.8%) as an off-white solid; EI(+)-HRMS m/z calcd for C¢H;sBr.N>O3; (M") 240.9964,
found 240.9959. Molecular Weight = 444.1255; Exact Mass = 441.9528



15 Step 3: Preparation of

6- (4- Am no- 2, 6-di chl or o- phenoxy) - 4-i sopr opyl - 2- net hyl -
wQ@bbo7pymizlazi n- 3-one (67) A m xture of PCT/EP2006/064093

2-[3, 5-dichl oro-4-(5- isopropyh15 nmet hyl - 6- oxo- 1, 6- dihy

s%lg‘)n%{ gzdagy‘ﬁlo‘@s‘%%m%)s Wﬁﬁ%{’ o‘fg(l’l?rggésle}ﬁ{l}é“g]sg -0%51,6-dihydro-
b&ﬁaﬁﬁﬁl Mlbfb’)%ﬂehlyﬂm 85Qidxe%,9.4 Sﬂetra:ﬁﬂ'ardr[A‘ItZ t trih3e-6-carbonitrile

m xture was heated to reflux for 1.5 is tine,
tG% reacti on was cooled to roomtenperature and
treated dropwise with water (384 nL). The resultin
solids were collected by filtration, washed with a 1:

sol uti on of nethanol/water (180 ni) followed by water o
(250 nL) and dried under vacuum to afford 6- (4-

am no - Z,6- dichloro -phgnoxy) . X NH
-4-isoprjopyl - 2- met hy| - 2 PyT i dgZwialic shhydpie (67) 2 N
(34712 #layy a N Whi t doleend jetiix ES( +) Cl f oFl

C14H15(C12N302 (M+H) + a m,\F SPPQAHORGCt Mass
¥ Mol ecul ar W\l 328T20?—Spep+4
PreparaQﬁfn of (2-Cyano-
[ 3, 5-di or o- 4- ( 5- |sopropyl-l-nethyl 6- 0X0- 1¢
di hydr o- pyri dazi n- 3- onX@) phenyl ] - hydrazono
}-acetyl)-carbam¢ acid ethyl ester (68) 30 A m
of 6- (4- anino -2, 6-gdi chl oro - phenoxy)
-4-i sopropyl - -2H pyridazin- 3 -oneYy (67)
g, 30.47 nnDI) il gnacial acetic acid (60 _al) @nd
concentr at ed ﬁydrﬁch?brlc acid (9.06 nL Zcobled to
5-ohRemNasCity eag edcdr opwi sgunkjmiddHa sol ug |

n-trite (2. .

reagf on wa

65

CI/AcOH

nLg’)\'Alt ?E% N'Cysggi%etylurethane

reacti on was treaded with N cyanoacet
g, 33.52 mmml) followed by a solutionlof sodium
91.41 mmol ) in water (5_ 5 nm). The

diluted with water (
col I ected by fdel tratp
gl aci al acetic acidwatler (40 nL) 5 follomed by [wat er
(2 x 60 nmL), dri house vacuum an
under vacuum at 0Cto afford (2- cyano 2-

nm.). The resultlng sol iIfds

[ 3, 5- di chl or &! propy! - ks aBhpy! © %- di hydr
0- —_—
pyridazi n-3-yl o “phenyl ] - hydssazono} - ac ) -car bam c

acid ethyl ester 8) (15.04 g, 95% as qp orfange
Z =

solid; ES(+)-L or C20H20OC12N605 ( M+
495. Exact MasB ={1949 \EZ; Nblecular ig
495.33. 10 D Pqﬁba tion of

2-[3,5-Di chloro- 43(5(jsopropyl-l-net%yl 6-®xo0-1, 6-di hy

dr o-
68 69

Example 16: Synthesis of 2-[3,5-dichloro-4-(5-isopropyl-1-methyl-6-o0x0-1,6-dihydro-
pyridazin-3-yloxy)-phenyl]-3,5-dioxo-2,3,4,5-tetrahydro[ 1,2,4]triazine-6-carbonitrile
(69)



10

15

20

pyri dazi n- 3-yl oxy) - phenyl ] - 3, 5- di oxo- 2, 3, 4, 5-tetrahydr
o-[1,2,4]triazine-6-carbonitrile (69) A solution of

W@ 2000969903 2- { PCT/EP2006/064093

[ 3, 5-di chl oro-4-(5-isopropyl - l1iget hyl - 6- oxo- 1, 6- di hydr
o -

pyri dazi n- 3-yl oxy) -
acid ethyl ester (68
pot assi um acet at e .
N, N- di met hyl acet am de ted to 120C for 2 h. At

this time, the reaction coQl ed to roomtenperature

and was treated wth glagial acetic acid (1.5 nL) and

water (65 nL). The i xt ur O~as irregh at room

tenperature for 15 min. The | whijch resulted were
collected by filtration, waskgd #{h ter (65 nlL)

and dried under vacuun1t63g|ve an ang Holid. The

solid was suspended in 20 acetonitr kg 6 nmL), heated

to reflux for 3 h and then cooled to onTQenper at ur e.

The resulting solids were then coll eqted by

filtration, washed with acetonitrile ({2 nm) and

met hyl tent-butyl ether (24 mgg and dij ed under vacuum

to afford 2-[3,5-dichloro-4-(5- isopropyl -

- met hyl - 6- oxo- 1, 6- di hydr o- pyri dazi n- 3-yl oxy) - phenyl ]
-3,5-dioxo-2,3,4,5

deepr dhy Brap[anatign 4pfr Ba[éanlaicaloﬁaﬂtiéﬁ$qpr¢pyé6(<e<9)1,@51ﬂtydr<gpyridazin-3-

id.. ES(+)- 25 HRVE m | cd
%8%‘-%@}? 2’%8%219? 18@49 85)27 found 449, 0527,
ﬁxﬁ&tur%%ﬂ mnné’ﬂé%—&léﬁ_léro %ﬂéln (@b% 9‘@@'89131&105 aﬂ&%o%@smﬂf@ﬁ butoxide

2007/ 009913 PCT/ EP2006/ 0 Schene X
QBnléhgs 280.8f mmol) in N N-dimethylacetamide (200 mL) was heated to 90°C. The

h| 4-(5- 6 di hyd
B Sltint R4 itk el i sl e e eyt G331 ¢, 2808
Bl%ﬂ)(lerz gooegktlég"w% hgzlte(PatA% El 1%N 1€F|h CAt M% rgct10§ was diluted

- hydrazono}-acetyl)-carbam c
,13.12 15 mmol ) and
iﬂ.43 mol ) in

% 198C C CI 60% 70% |1
@itBi m@bylPlajr2buld cfiier 0760 tnBu) Bil) 2 sat'ﬁiated\ladlue@hs sodium chloride solution

(800 mL). The organic layer was scparated, washed with water (2 x 400 mL) and
concentrated to a volume of ~ 200 mL. This solution was diluted with toluene (800 mL)
and then distilled to remove ~300 mL of solvent. The remaining solution was cooled to
80°C and was treated with phthalic anhydride (42.01 g, 280.8 mmol). This mixture was
heated to reflux for 4 h while water was distilled azeotropically. At this time, the reaction
was concentrated under vacuum to ~200 mL, diluted with glacial acetic acid (800 mL) and
then concentrated to remove ~300 mL of solvent. The reaction was treated with sodium
acetate (46.06 g, 561.6 mmol) and heated to reflux for 6 h. At this time, the reaction was
cooled to room temperature and diluted with water (500 mL). This mixture was warmed to
60°C, stirred for 30 min and then cooled to room temperature. The resulting solid was
collected by filtration, washed with a 1:1 mixture of glacial acetic acid:water (300 mL)
followed by water (150 mL), dried under house vacuum and then dried at 55°C in a vacuum
oven overnight to afford 2-[3,5-dichloro-4-(5-isopropyl-6-oxo-1,6-dihydro-pyridazin-3-
yloxy)-phenyl]-isoindole-1,3-dione (84.8 g, 68%) as an off-white solid; ES(+)-LRMS for
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SOEOHY 3N KOH SH CI KZCO3/DMSO N CI Cl 95C C C N
90CS N +1 G\ A NO52%76%C 0,SitBu(Ph)2 OH CH

w(G200780991¥4 Cl / O Jones Rgt. S \'N, N HOAc/ NaQACT/BP2006/064093

~N, NH acetone 0C 100C C Cd @7\ A 89% 17% O O OH

Pul R M EIP (B Freh 5 a0 BSRL 318l & gt Wpheenls Weieht -

i 3yl sul fanyl ) -phenyl]-acetic acid (76) WO
2007/ 009913 PCT/ EP2006/ 064093 120 ONH i NC S
UOH C \ 76 Step 1: Preparation of

fﬁ:b_z ;)éTte ﬁg{eb?r% r|1 i %eif FS) L‘ﬁ}{%-ﬁ&ﬁ%%ﬂ-%}’s)o@%@ - 1 - _e%l’ly —_6(—j0ix%m ,6-dihydro-
é@gﬁ%}ﬂ?&@zﬁmﬁﬁ Aoyt stdre)sphenol  (16) (2.0 g,

I'n methylene 5 chloride (20 nL) at 25C was
Ar eatspehsiaint hoft ri-63, ndichinrod-(Olis@bopyl;6-8xdb 6, 6ndiimtdyro-amddazin-3-yloxy)-

et I B PRI LA o SR o

Eclhe% ’(Z?ELE_%Q h&:a@&l Vé@l%ﬂgi k&tﬁg W’t Hﬂs {ﬁlﬁé,hﬁé f3€tion was cooled to room
chl ori de. re

he organics we
temperature. The solids that resulted were collected by filtration, washed with a 1:1

mixture of methyl fert-butyl ether:heptane (70 mL) followed by heptane (70 mL) and dried
under vacuum to afford  2-[3,5-dichloro-4-(5-isopropyl-1-methyl-6-0x0-1,6-dihydro-
pyridazin-3-yloxy)-phenyl]-isoindole-1,3-dione (66) (63.57 g, 73%) as an off-white solid;
ES(+)-LRMS for C»H,;7ClLN304 (M+H)" at m/z = 458. Exact Mass =457.0596; Molecular
Weight = 458.30.

Step 3: Preparation of 6-(4-Amino-2,6-dichloro-phenoxy)-4-isopropyl-2-methyl-2H-
pyridazin-3-one (67)

A mixture of 2-[3,5-dichloro-4-(5-isopropyl-1-methyl-6-oxo-1,6-dihydro-pyridazin-3-
yloxy)-phenyl]-isoindole-1,3-dione (66) (64 g, 139.6 mmol) in methanol (500 mL) was
treated with butylamine (34.67 mL, 349 mmol). The mixture was heated to reflux for 1.5
h. At this time, the reaction was cooled to room temperature and treated dropwise with
water (384 mL). The resulting solids were collected by filtration, washed with a 1:1
solution of methanol/water (180 mL) followed by water (250 mL) and dried under vacuum
to afford 6-(4-amino-2,6-dichloro-phenoxy)-4-isopropyl-2-methyl-2H-pyridazin-3-one (67)
(34.12 g, 74.4%) as an off-white solid; ES(+)-LRMS for C;4H;sCLN;O, (M+H)" at m/z =
328. Exact Mass = 327.0541; Molecular Weight = 328.20.

Step 4: Preparation of (2-Cyano-2-{[3,5-dichloro-4-(5-isopropyl-1-methyl-6-0xo0-1,6-
dihydro-pyridazin-3-yloxy)-phenyl]-hydrazono }-acetyl)-carbamic acid ethyl ester (68)

A mixture of 6-(4-amino-2,6-dichloro-phenoxy)-4-isopropyl-2-methyl-2H-pyridazin-3-one
(67) (10 g, 30.47 mmol) in glacial acetic acid (60 mL) and concentrated hydrochloric acid
(9.06 mL) cooled to 5-10°C was treated dropwise with a solution of sodium nitrite (2.3 g,
32.3 mmol) in water (6 mL). The reaction was stirred at 5-10°C for 30 min. At this time,



10

15

20

25

washed with a I N aqueous hydrochloric acid sol ution,
wat er, and a saturated aqueous sodium chloride

waeodoabowns dried with magnesi um sul fate, filtereDEP2V6/064093

concentrated under 10 vacuum jk§ash chromat ography

R isiyts Belfledf T SiaeayiRtiine 1533 £33 R fotlowed by «
do1bior BﬁEéduﬂHta)éEraEB pﬁs&@y b1 aulrﬁwbqﬁw}m&t @.\zlﬂ mz,)G chh_g Blaction was

oro- phenol (70) (2 g, 60% as a pale yellow oil;
HIRNE at15e1 6] fod 36 orin @thﬂﬁe GLE@gicd vilMales (SBMLDI The resulting solids
f ound 467 4.1079;

v@{egcmlle ec}f%g %}gﬁtloi}swgﬁlg’v@ h apil gﬁallngr? 89%%?1&10306‘[10 acid:water (40 mL)

QH@%HY)E! v&a@érqgacrmy Rl deer house vacuum, and then dried under vacuum at
4-[2-(tert-butyl-diphenyl-silanyl oxy) -

é«mu 10 2 affordi cd’il Qlaneﬁh{e[ﬁ)ﬁl-(}w}dsﬁoeﬁt & rsmpro,pyhbtmﬂhm @fo-1,6-dihydro-

tert Y. phenyl oXYy)
P@fl Xlﬁf‘i‘)r &i@ﬁ%@zqnﬁd)a%tzﬁ aﬂ%j mic jicidg e ﬁw&efer {68) (15.04 ¢,
t G4&Vis) t h
i q%?ﬁf?%f!g%‘)%@[‘%?@ s on G RO (MERF T 495, Bxact
Maset A9 DRT Mo bariayWeight #1D5183.( 154 ng, 20 1. 25 nnnl)
The reaction was stirred at 25C for 18 h. At this
time, the reaction was diluted with ethyl acetate and

389, P 1 =1 S AHERUP ONRRROL ke o amun

pidarinde ye el pheatl) - 3¢ diego \mlnsnagﬂ@amam 2,8)utidzdee6-carbonitrile (69)
filtered and concentrated under vacuum Fl ash

Ahr spitiyr @é hy(ZovapeR- (43 15 dighlgier4-(5oopppgl- howthgdroxo-1,6-dihydro-
B D e FLRRL AN -SESH bl LOE ARG ester (68) (6.5 & 13.12

C am
fan{ody a[na fotkiumbiebiate di42he nyl43shinan yih MY HmedthAdetataile GHhs heated to
chl oro-phenyl } ester (71) (376 ng, WO 2007/009913

BXCHPp 0 06/ H64a0@me,1thg rggtiyn avgs goglhd terapsl fagperature and was treated

i sl ool Bt Soml S n TS PRREL e AN Sras stirred at room

%%[@%ﬂl'ﬂ@ foMEd 8. FhdRAidS Whith@Bsulied RicRP&IRE@ By Btration, washed with
Di net hyl -t hi ocarbam ¢ aci d

Bafe {§Pmlh end dised yided vgsiemtb -gavel amnyamgcysphd.SThe solid was suspended in

et%&@%(g{%@%&ﬁ;tg @%’)a}ore}sﬁ and (tIZe%) cooled to room temperature. The

R:sﬁlf‘mé ?soﬁase%réoﬂkﬁl Coqllb@t@@ 'Wl ﬁl%hﬂl&f‘%;%?ﬁéfa vﬁ{hhé(éelongtri@s @2 mL) and

chl oro- phenyl} ester (71)°(2 nmol ) wa
e tityk cert-butyb 6eh20 023 fnir) 3214 d‘r1edAundeh |V301Ium‘rm() atthel 2- [3 5-dichloro-4-(5-
resi due

ooy Chion orael 08 ;%E‘%?da%@t%%péé?é}%ﬁ%é%woxo-z345—
Bt RaR a1 R 91@5'36%93‘ Sy PUE itacarpaie B

HRIMIS m/e caled for C13H14C12N6O4 (M+H)" 449. 0527 found 449.0527. Exact Mass =
2-(tent- butyl henyl - si | anyl oxy) - et hyl ] -2, 6-di

é‘i‘é %‘Mﬂ% R Weightsr 4 f9(3’62) (2.08 g, 70% as a pale

oil; EI(+)-HRM5 nfe calcd for C27H31CL2NOZSSI ( M+H) +

532.1295, found 532.1301. Exact Mass = 531.1222;

Mol ecul ar wei ght = 532.61 Step 4: Preparation of 2-
(3,5 -Dichloro -4-nercapto -phenyl) -ethanol (73)



15 A solution of dinmethyl-thiocarbamc acid
S-{4-[2-(tent-butyl -di phenyl -sil anyl oxy) -et hyl ] -

wQ2@7dowhs or o- phenyl } ester (72) (2.0 g, 3.76 PODEP2006/064093
et hanol (6.0 nL) was treated wiph a 3N aqueous

SIS S SRR o a3l 4 Ro vy boigRo i plisgfo byridazin.3-

kiiKan hér?ﬂ_Féée%a‘éﬁﬁm ured onto water (200 ni),
Zm di f}ltlj;g to = vvl(ths)a 3N aqueous hydrochloric

acid sol uti on and then extracted into 20 nethyhepe”
chloridsy(3 xtBL'«RD)zﬁEI) Theoarganl CS were vvashed/%h

wa OCPMAPELM NG, Fat edBaoiDRPUS SOE .
chl’® uti ohC% 1 x dri e®%ni t h_magresi gm 198
sul fa filt+ered—and nt r ated—uheer-'ws c —
Fl ash sfiromat ogreaphy (Merck” Silica gef 60, 23 00 70%
nmesh, 8p:20 petrol eum et het/ et hyl \ac te) af ~NgFded

2- (3, 5-dr~ghl or o- 4- mer capt o- henyl) et hehol (73) (639

ng, 76% a white solid, (+)-HRMS nfe cal cd~or 25

C8H8Cl 20 Mt) 221.9673, foundSMPlﬁ)g?Z Exact Ss =
221.9673; Ml ecul ar Weight =_223.12 Step 5: O\SitBu(Ph)
Prepar at | on of 70 71 2
2-[3, 5< hl or o- 4- (6- chl or o- 5-i sopr opyl - pyri dazi n- 3-yl

sul f any phenyl ] -et hanol (74) 30 A sol ution of Cl
2- (3, g/éh\\ or o- 4- mer capt o- phenyl ) - et hanol (73) (620 = |
ng, 2 @TEJO)% ‘ I ( Rcaybsovas W
€t t yriggazi ne (7)S” "N

2.78 mml) a @ _|§' ar anate (J1-p4 Cl

sol utiomp of water (200 niL) J|and a I N aqueous
hydroch@og{ﬁ c)i d solutionQH5 nmL). The m xture was
extract ed ethyl acetate (2 x 200 nmL). The OH
organi c¥ were then waghed 7hith watef (1 x 100 nl) andz

pul fate, filtered,

concentrated under v cuun  Fl ash 5 chromat ogr

(Merck Silica gel 60/2 - 400, 70: 30 pet

et hg‘é‘j’gﬁ&/& acet at H?ford %‘GﬁtbA N

[3,5 élchloro - ( or o- 5- |sopropyl-my i dazi n¢B-yl su
| f anyT ggephenyl | anol  (74) (850 ny, 52 ds a pale
yellow oil; EI(+ S mle calcd for C15H 3N20S

pund 377.0043. Exact Mass
ppght = 377.72 10 Step &:

(MtH) + 377.0044, f
375.9971; Mol ecul a
Preparation of

[ 3, 5-Di chl or o-4- (6- cbHor o- 5-i sopropyl - pyri dazor+ 3-yl su

| fanyl)- phenyl]-acetg c acid (75) A solution o

2-[ 3, 5-di chl oro-4-(6-chl oro-5-i sopropyl - pyri dazi n- 3-yl

sul fanyl ) - phenyl ] -

Example 17: Synthesis of [3,5-Dichloro-4-(5-isopropyl-6-oxo-1,6-dihydro-pyridazin-3-

ylsulfanyl)-phenyl]-acetic acid (76)
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et hanol (74) (100 ng, 0.26 nmol) in acetone (2.0 nl)
cooled to OC was treated with a 2.7M sol ution of

wdonesomengent (0.21 nli, 0.57 mmol, prepared VPEI/EP2006/064093

standard nmethod). The 15 reactipgn was stirred at 0C

for 1.25 h. At this tine, CShe reacti on was treated

wWth 2- propanol unti| thgjred solution turned green.

This m xture was the [ d wwth ethyl acetate (50
ni cs were separated,

, filtered, and

m.) and water (25 :
dried with magnesium s
concentrated under vacuu
[ 3, 5-di chl oro-4-(6-chl oro-
i sopropyl - pyridazin-3-yls )
(75) (92.5 ng, 89% as an off je 20)1foam This

mat eri al was used wi t hout fuy -ur"'gﬁ%ion;

LRVS- APClI for C15H13CL3N2025 (WM+H) + at = 390
Exact Mass = 389.9763; Ml ecul aig wei ght = 391.71 Step
7: Preparation of

[ 3,5-Di chl oro-4-(5-isopropyl - 6-o0xo-1, 6-di hydro-pyridaz

i.n-3- 25 yl sul fangl )-Phen |]-acetic acid {176)2 A
MRt Peepgfation of 4-[2-(zeri-Butyl-diphenyl-silanyloxy)-ethyl]-2,6-dichloro-phenol (70)

- di.chl -4-(6 I - 5-1i I ' ' - :
SRR B a2 sl SHBNRN Y8548 B e
alilorid¢o Moumlaae et wabtreawd wWittB Qictipddning 101.85 awli,ad.66 mmol) and rert-
acetic aci was heated to 100C for 7 h.

. d (2.5 n ] A
byiykdiphepylsilylpionides 4 4o MlndS0cemeBnt hstreertion wasasirrgd at 25°C for 18

T nL A 4, 10 LHSE 8 MG BB SO s v

- phenyl ] -acetic acid

. Xanes

caseantitiatd ON audeds Maduehoricl Beidr @futoh] MetedOhhdl awasurated aqueous
diluted with water (100 nl) and was then treated with
sodivm il peisla ssodionu diied, aiibxinagnesivimu syl@ie, tibteradl Yk cengentrated under

By P TR0 APorder S (PRLK, Sl BT (B 38500 e s:s perroteum
BUbEaH | aeiie)\Wagifdaed ap[zdgériribdt -aipwélf?%%az loixk)-8thb N2, 6-dichloro-

1
aqueous hydrochl oric WO 2007/009913 P 06/ 064093 '
PIERBOAETA bl SN%)THI ¢ B¢ pellon aladiRMeén méx tcaledtlod CoaHasCLO,SI

P R L oot g o AR Bl Weigh: = 44547,

solution (1 x 100 nm.), dried with nagnesium sulfate,
filtered, and concentrated under vacuum Fl ash
StepCnRrayraiohyf Cikeeibkl-Sidcadamiedci&0; (L BaoOutysiphenyl-silanyloxy)-

_ : o . )
%@V@%Aﬁ‘é nggéﬁgnl;}/}les%%%la)lte with 2% 5 glacial acetic

i om0 An (i, 0ed 16 § .

A T A AR P R¥ e PRS- AkhbRES) (259 me
Q785%Wmals m WM dnsdlyifdrmdshife-) (HRNB) mite 256@I edsf arated with 1,4-

C15H14C12N203S (M+H) + 373.0175, found 373.0175. Exact
dagabicyclof22 glagpane (5 BEul-ap mwd) gk dimetryhiogarhamayd glgide (154 mg,

1358 EIErfbion et s it 875l 1 g b istimg i ggaction was
diged-with ethyl acetate and was then washed with a 1N aqueous hydrochloric acid
solution, water, and a saturated aqueous sodium chloride solution, dried with magnesium
sulfate, filtered and concentrated under vacuum. Flash chromatography (Merck Silica gel
60, 230-400 mesh, 95:5 petroleum ether/ethyl acetate) afforded dimethyl-thiocarbamic acid
O-{4-[2-(tert-butyl-diphenyl-silanyloxy)-ethyl]-2,6-dichloro-phenyl} ester (71) (376 mg,
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sul finyl)-phenyl]-acetic acid (77) and
[ 3,5-Di chl oro-4-(5-isopropyl - 6-oxo-1, 6-di hydro-

w@yoordewine- 3- sul f onyl ) - phenyl ] -acetic acid ( 780T/8PHN6/064093

0O/ 0 O SNNHOCSNHOIITI thfNH HCO2H CI Cl 30%

?@%ﬁgﬁp&tqg&%ﬁ{ﬁﬁg@% w8 baled 0P CAH BN O% sl vy 532,125,

fodn@5B0 ghdDr Brftr Mot SGB1 QDY2, Mo@&garkué%ml -hygir or pyri daz
ine- 3-sulfinyl)-phenyl]-acetic acid (78) and Exanple

19: Synthesis of

a5 Fsrdimrad e R HigR b 8 5 1B rthr%y‘Wép'iwnﬁ Silanyloxy)-
gtg lquag@glgr{lggngﬁ@gg/%4ogs 124 0/ 0 O- NH \\

ad OO0OOHO 77 78 Step 1:
Dnmq:thylatuooarbamlc acid O-{4-[2- (tert butyl- dlphenyl—sﬂanyloxy) ethyl] -2,6-dichloro-

{Dﬁf‘él?fg %Sgeah :(?{)ﬁg@gggﬁ@%oﬁyl atg@ }%1%07%6% 2 1¥r IAt tﬁlS time, the
fedidne HasRbO, &’ o 4%5 e a'n Qders QARUL I3 ?dﬁ’i)?ﬁet lgneddhﬁ%ﬁiféa?& sh chromatography

pyri dazi ne- fony pheny acetic aci
Mitcki rSalicafgel 60, 230 4OO mesh 95/5 petroleum ether/ethyl acetate) afforded dimethyl-
[3 5- di ¢hl or o- E opr opyl - 6- oxo- 1, 6-di dro p rida
WCBI'?WI%% peidmy ﬁb 2- Hﬁréwml d&@é@ﬂ@ﬂwﬂ%y v%ly orqrpbenyl} ester

051 b0, R Gs @Gt Gk Rr(M-hrNis %e"@ﬁdtfo?%ﬁ%l&ﬁbzssl (M+H)"

532.1295, found 532.1301. Exact Mass = 531.1222; Molecular weight = 532.61

Step 4: Preparation of 2-(3,5-Dichloro-4-mercapto-phenyl)-ethanol (73)

A solution of dimethyl-thiocarbamic acid S-{4-[2-(tert-butyl-diphenyl-silanyloxy)-ethyl]-
2,6-dichloro-phenyl} ester (72) (2.0 g, 3.76 mmol) in ethanol (6.0 mL) was treated with a
3N aqueous potassium hydroxide solution (4.4 mL, 13.2 mmol). The reaction was then
heated to 95°C for 18 h. At this time, the reaction was poured onto water (200 mL),
acidified to pH = 2 with a 3N aqueous hydrochloric acid solution, and then extracted into
methylene chloride (3 x 100 mL). The organics were washed with water (1 x 100 mL) and
a saturated aqueous sodium chloride solution (1 x 100 mL), dried with magnesium sulfate,
filtered, and concentrated under vacuum. Flash chromatography (Merck Silica gel 60, 230-
400 mesh, 80:20 petroleum ether/ethyl acetate) afforded 2-(3,5-dichloro-4-mercapto-
phenyl)-ethanol (73) (639 mg, 76%) as a white solid; EI(+)-HRMS m/e calcd for
CsHsClLOS (M) 221.9673, found 221.9672. Exact Mass = 221.9673; Molecular Weight =
223.12

Step 5: Preparation of 2-[3,5-Dichloro-4-(6-chloro-5-isopropyl-pyridazin-3-ylsulfanyl)-
phenyl]-ethanol (74)

A solution of 2-(3,5-dichloro-4-mercapto-phenyl)-ethanol (73) (620 mg, 2.78 mmol) in
dimethyl sulfoxide (25 mL) was treated with 3,6-dichloro-4-isopropyl-pyridazine (7) (530
mg, 2.78 mmol) and potassium carbonate (1.54 g, 11.12). The resulting mixture was

heated to 90°C for 18 h. At this time, the reaction was cooled to 25°C, poured into a
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a 30% aqueous hydrogen peroxide solution (61 L, 0.6
mmol ). The resulting suspension was stirred at OC for

w@0oomioowsand t hen was stirred at 25C for 7 d dup€TigP2006/064093

which tinme nore 10 30% aqueougo2hydr ogen peroxi de

t 2
SDHL T w5200 gl o e Ea R R i e Stin as mu). The
iiBre WhEeliRREM With Va1 B2 QM@ BT Y IThe organics were then washed
acetate/water and was extracted with ethyl acetate (2

witBovater) (1 THED orgamil essaiwenied dgiiens sedium dﬂ@n@s&omon (1 x 100 mL),
ulfate, filtered and copcentrated under vacuu

B S o etsT | Ree s B g SORERIH oMM o piim.  Flash

@lﬁbﬂlaﬁ)\é?a[phg QMH&) s@td Qélc%ﬁ)d 2B@4bo %e%ﬂl .30 f}etfcﬁeli]ré ethelrs/ﬁthyl acetate)

I sopr opyl 0x0- 1, 6- di hydr o- pyri dazi ne-3-sul finyl)
affdrfedic etQk[c“s 53(11011!10(074)(6{03]2%@ isabt8fyl-paadainBiylselizgl)ighenyl]-ethanol

5 a0 486, B80S fie yoed 5Bl BB W elpthfor € CLN.OS

H?“ 377, 6’0&2 %ﬁnd 35 008, 5E)9a!cPMa9§ 0345.6871; Molecular weight = 377.72
I 'sopfopyl -6-0

1, 6-di hydr o- pyr|da2|ne 3-sul fonyl) - phenyl ] -acetlc

acid 78 (22 279 _ _as_ a white solid; El(
nice deﬂaé%tw@l5@#14@52%@014%%“975718@@@@1-%@@ 3-ylsulfanyl)-

4 Mass = 404. 0000; Mol ecul ar wei ght =
ﬁlgeé@g@ac% B 80013 poT/ EP2006/ 064005 125 Sohern. 20
A Synttgsi sf oR-[3,5-dichloro-4-(6-chloro-5- 1sopr0py1—pyr1dazm 3-ylsulfanyl)-phenyl]-
2-[3,5-D chl oro- (ff%élS i sopropyl - 6- oxo- 1, 6- di hydr o-

Wﬁ@qﬁd%h@ﬂ@ 8| oy e pggiqne (2.0 mL) ‘cooled to 0°C was treated with a

2% 80;1}11? ) Io?fzJO%ng% e%&é_n%kp %%%O‘b 557[ g}l‘log éﬂ‘%l%aréd R W[:]{l da(}d épethod) The

ﬁaot@ﬁB@% e at @°C Gbr GL2SHRACAHZAs (B lﬁ@@@cﬁo@r\@@&?@ked with 2-
S93% ~N. NA d N-"OOOOOO7980 \ N

gopa@lsmt@th@rqdvsolmlmg@ piem (Jhigmixtgre @as Ehe(g-vlﬂlgml with ethyl
a}1<ceta c (% mE) %gc(l: w|\a|1ter (25 mL). The organics were separated, dried with magnesium
sulfate, filtered, and concentrated under vacuum to afford [3,5-dichloro-4-(6-chloro-5-
isopropyl-pyridazin-3-ylsulfanyl)-phenyl]-acetic acid (75) (92.5 mg, 89%) as an off-white
foam. This material was used without further purification; LRMS-APCI for
CisH3ChN,O,S (M+H)" at m/z = 390. Exact Mass = 389.9763; Molecular weight =
391.71

Step 7: Preparation of [3,5-Dichloro-4-(5-isopropyl-6-oxo-1,6-dihydro-pyridazin-3-
ylsulfanyl)-phenyl]-acetic acid (76)

A mixture of [3,5-dichloro-4-(6-chloro-5-isopropyl-pyridazin-3-ylsulfanyl)-phenyl]-acetic
acid (75) (90 mg, 0.23 mmol) and sodium acetate (66 mg, 0.80 mmol) in glacial acetic acid
(2.5 mL) was heated to 100°C for 7 h. At this time, the reaction was concentrated in
vacuo. The residue was slurried three times in a 1:1 solution of methylene chloride:hexanes
followed by concentration under vacuum. The resulting solid was diluted with water (100
mL) and was then treated with a 1N aqueous sodium hydroxide solution to adjust the pH
between 10-11. This solution was extracted with ethyl acetate. The organics were

discarded. The aqueous layer was then acidified to pH=2-3 with a 1N aqueous hydrochloric



+ 1 69%N 72% NH2 NH2 G NH2 81 82 7 83 O NH 1.
NaNQZ/ HCl / HZO HOAc/ NaOAc S N~ NaOH , NH 2.
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99% Cl O 58% O /NH ~I" NH212% 84 85 WD 2007/ 009913

PC&-/ E§%006/S,HR§CS)O 3 10%:]%\/6% th% %59 %QZ&hCﬁth)ﬁl:l ac}_'ﬂ%\ H}_@Q mL). The
@ﬁlczvd’ere?(vd'aslfe(‘p Mih @ NeENANGQGNNG sodihnNckoride Nﬂut\fon\( (NK 100 mL),
NNOOOO 86 87 88 ExXanple 20: Synthesis of

@yfntt h‘eshsrrxagn®11{r13 Sdf@iec hiilberod.4 a@a pempntmtyd 6ndsxovaguem.  Flash
Shyo Ry SRR STt Ecl gy Y07 RESD, 50 herangefpd sccgate with 2%
sREBO AL Ll&d)( &/drded [3,5-dichloro-4-(5-isopropyl-6-0xo-1,6-dihydro-pyridazin-3-
ylsulfanyl)-phenyl]-acetic acid (76) (41 mg, 17.5%) as a white solid; EI(+)-HRMS m/e
caled for CisHi4sCLN,OsS (M+H)" 373.0175, found 373.0175. Exact Mass = 372.0102;
Molecular Weight = 373.26

Scheme 19: Synthesis of [3,5-Dichloro-4-(5-isopropyl-6-oxo-1,6-dihydro-pyridazine-3-
sulfinyl)-phenyl]-acetic acid (77) and [3,5-Dichloro-4-(5-isopropyl-6-oxo-1,6-dihydro-
pyridazine-3-sulfonyl)-phenyl]-acetic acid (78)

3 -\H x5 -\H O\\I Ny M
HCO,H 3
I i 30% H,0, R i R i
41% 27%
78

76 77

Example 18: Synthesis of [3,5-Dichloro-4-(S-isopropyl-6-oxo-1,6-dihydro-pyridazine-
3-sulfinyl)-phenyl]-acetic acid (78)

and

Example 19: Synthesis of [3,5-Dichloro-4-(S-isopropyl-6-oxo-1,6-dihydro-pyridazine-
3-sulfonyl)-phenyl]-acetic acid (79)
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O\SN-NH G C NNYONH NO 88 Step 1:
Preparation of Dinethyl-thiocarbam c acid

W®202/0609ad3 chl or o- 4- ni tro- phenyl) ester (79) WPCT/EP2006/064093

2007/ 009913 PCT/ EP2006/ 06409312427 A sol ution of
2, 6-di chl oro-4-nitrq-phenol (3.0 g, 14.4 npol) _in

Qchioride (2.85 gz
mmol ). The reaction|was $tirred at 25CAor| 18 |h. At
this time, theQgaction MHs diluted wit Ryl Nigetate
(250 nL) and was $hen™N washed with g8 aqubous
hydrochl ori g, aci d sol Kjion (1 x 12§

125 nm), and §

solution (1 x
filtered and con P
chromat ography (Merck Silica gel 60, 230-400 nesh
80: 20 petrol eum ether/®t hyl acetate) aff

di net hyl -t hi ocar ba acid
O (2, 6-dichl oro-4-njiLro-phenyl) ester (79)A(3.2 g,
75% as a white solrd, ElI-LRVS for 10 C9 2N203S

(Md)+ at mz = 25977Exact Mass = 293. 9633g Ml ecul ar

wei ght = 295.15 Step 2: Preparation of

Di net hyl -t hi ocarbam ¢ aci d

-(2,6-di chl oro-4-nitro-phenyl) ester 80 , .
ei(ﬁetlﬁylpl-r??ﬁr%}@élr b%\frr: [é,Sapfc@forg—4)—(5—1§0pr0py1—(6—0)20—1,6—d1hydr0—pyr1dazme—3—

6=l chl -4- it n 79): oo 1 6.di ]
Ty Rpshilagats At | a1 BRI 3 a0 4 Bhsdofordi Giquor L6-dihydro
pyritating3- dulfo odpphay| ccedd atide182, 6- di chl or o- 4-

nitro-phenyl) ester (88%{§3.23 gﬁ as a tan solid. The
frat 8irtare was  udeddigleteotrd-fsaptomat 6-opendi¢-fibydrogyyridazin-3-ylsulfanyl)-

FhobPIRACHEIP LR LHED L8471 338) PR g i
Propa@ico 0 h@fro npdrbyille kbluaeR(dIAR1.cO8ahhol). The resulting suspension
\%ag Ls‘rt-ir?ég a?to(i"(zl’fgl-r (3j(|) ?r?lrll (a)lrrl((l) ih%rr]le\{/]a%/sl s)tirrigtate r25°C( ?0%)7 d during which time more
30% aqueous hydrogen peroxide solution (322 uL total), formic acid (1.0 mL) and ethanol
(1.0 mL) were added to the reaction. At this time, the reaction was poured onto ethyl
acetate/water and was extracted with ethyl acetate (2 x 50 mL). The organics were dried
with magnesium sulfate, filtered and concentrated under vacuum. HPLC (20-70
acetonitrile/water with 0.1% trifluoroacetic acid over 30 min) afforded [3,5-dichloro-4-(5-
isopropyl-6-o0xo-1,6-dihydro-pyridazine-3-sulfinyl)-phenyl]-acetic acid (77) (32 mg, 41%)
as a white solid ES-HRMS m/e caled for C;sHisCLN>O,S (M+H)" 389.0124, found
389.0124: Exact Mass = 388.0051; Molecular weight = 389.26; and [3,5-dichloro-4-(5-
isopropyl-6-o0xo-1,6-dihydro-pyridazine-3-sulfonyl)-phenyl]-acetic acid (78) (22 mg, 27%)
as a white solid; EI(+)-HRMS m/e caled for C;sH4CLN>OsS (M+H)" 377.0044, found
377.0043: Exact Mass = 404.0000; Molecular weight = 405.26



A m xture of dinethyl-thiocarbamc acid
S-(2,6-dichloro-4-nitro-phenyl) ester (80) (1.6 g,

wo26b700m) in glacial acetic acid (24 nl), 2-ppOPEPDNG6/064093
(48 nmL), and water (24 niL) heagbed to 50C was treated
with iron powder (2.1 g, 37.8 mvol ). The resulting
i Xture s heated 25 tq 9 far. h. this tinpe, .
Fheme a0 on tﬁ?ﬁ‘% erdd ﬁ-g%as%@Wﬁtﬁaﬁprepylc@m-éa6-dlhydr0-

' (RIT {9. .

A S R S R
carpaniteite (88he remai ning solution was diluted with
wat er (500 nL) and was then brought to pH=8 with a
concent rat ed anmoni um hydr oxide¢”sol uti on. The soNdfion
was extracted with ethyl acetate (3 x 200 nl). I@
conbi negy organics were dried 41 30 magnesi ung O Iron powder

filtesssdomme concentrated under cuu T HOAc/H,0
IS rdési du&“nas @ b e C\% t Both etx;;f/l SHX Egndz-propanol

was dpol gd in TTezer 30 mn. THe sol | hat s
. 93%

formedhvwas col l ecied by fIierati on and was was

with cqkd diett"e,/,\ll er to gfford di methyl - N

t hi ogal bam c aci p S-('4- amgn0-"2 6-di chl or o- phenyFp

ester (81) (1.33 g, 93% as a white WO 2007/ 009913

PCT/ EP2006/ 064093 128 solid ElI(+)-HRVMS nfe cadcd for

CO9H10C12N20S (M+H) + 264. 9964, found 264.9964. Exact

Mass = 263.9891; Ml ecul ar weight = 265.16 Step 4:

Pr eparagion of 4- Am no-2, 6-di chl oro-benzenet hiol (82) Cl

5 A so:‘ﬁgi on of dimethyl-thiocarbamc acid |

S- (4- gMRE- 2, 6-di chl or o-ghenyl ) este I(81) (2.0 g, s \N/N
5 I') ~j 0 ethanol, was|treated|w thh a3 BHEeQYS

é) CL?@HO’%NWC& RO 8F T L ogao/vasgﬁ =3 Cl

to or 2 ™At thig , +t he rlleactiion was,coo

to and was_...t hen ac ied to Nwi t fpoa 3N

aqueogg hydroc?ﬂ%ric aci“ solution. This solution wa
dilutédzwith water (500 n) and thenChas extracted 2
W th qﬁhyl acetate (2 x 250 nL). The 30 organi cs ver e,
dried W th magnesiu fate, filtered, and
concentrated under vafuumto an orange sol™Nd. The
solid was slurried j roform collected by 4

filtration and washgd th chloroform T tr 3t@no,Herm,o

wasy &SRNGS rat ed /y'éll_cuHalgHand purified byyd! ag}byanourethane
chr ommbegr ap (Merck IS| | iMeon@® 60, 235-4 nmesh, pyridine/H,0
85: 15 —petrol ser et hy-l—aee%at,&(a to afdord

P

4- ani 98%2, 6-di c - benzenét*hi ol 0'g, 69% ass%
a white solid, . C6H5C12NS

(M+) 192.9520, found 192.9519. Exact = 192. 9520;

Mol ecul ar wei =194.08 Step 5: Prepafation of
3, 5-Di chl or o- 4-( 6-chl or o- 5-i sopropyl - pyri‘dazi n- 3-yl sul
fanyl)- phenyl am ne (83)

84 85



20 A solution of 4-am no-2, 6-di chl oro-benzenet hi ol

(82) (1.0 g, 5.2 mol) in N, N dinethylfornmam de at
WQ@2@07me®13 reated with PCT/EP2006/064093

3, 6-di chl oro-4-isopropyl -pyridagine (7) (990 ng, 5.2

nmol ) and potassi um carbonate (2,16 g, 15.6 nmol). Th

resulting ndyture was heated to for 18 h. At this

time, the reactiaon was cooled to 25C, poured onto a

m xture of j er and a IN aq drochloric = O

acid solutjon (10 nL). The resulfing |25 sol uti on vwgs

brought t HERHM t h addi ti onal afNkeous WX _NH
t ¥ was extract @S

W | agptate (2 x @& The @ogHM)OLS

was hew a abuéAbrE agy Sodi urpgAd ori de
sol uti X 50m) dried magnesium sul f at
filteregrgand concentrated untteF”vacuum 484 ash
chromat agraphy (Merck Silica 60, 230- 400 nesh,

80/ 20_p&H ol eum et her/ et hyl @) afforded N/N O
3, 5- diNchl q§ 0-4- (6-chloro-5 Y
[ Nyridazi p- 3-yl sul fanyINHphenyl am ne ( NH
72%( as ~an of f -shi

C1AH12C13N3SN MrH) + 1847 5

. Exact Mass = 346.§3817; Mol ecul ar wei ght =

348. 68 WD 2007/ 009913 PCT/ EP2006/ 064093 129 Step 88
Preparation of
N-[ 3, 5-Di chl oro-4-(5-i sopropyl - 6- oxo-1, 6-di hydro-pyrid
azin-3- ylsul fanyl)-phenyl]-acetamde (84) A solution
of
Examgple2(: Syothesis®f Shtresis 5f 2435 Diwhlorpyd-(Sdiagpropgl-¢losail,6-

fanyl)-phenyl amqi n 8 3 q. 3.5 [ )i . .
Ao aatne Sfighy Haphetyl A Hionaizo S i trhniden- Lk 4ltriazine-6-
@&,@,gﬂ{ﬁé@ggpg, 5 12.25 mmol ). This mixture was heat ed

to Sé%or 18 h. At this tine, the reaction m xture

(200 nm.) and

sod um hydr oxi de

was cool ed to 25C, poured onto
neutralized with a 3N aqueous
solution. This solution was then ektragjed with ethyl
acetate (2 x 200 nlL). The conbifaed gani cs were
washed with a saturated aque@us sodi E?chl ori de
solution (1 x 100 ni), dried ‘& \nvalg esium sul fate,
filtered and concentrated &c
N-[ 3, 5-di chl oro-4-(5-i s&pop
azin-3- ylsulfanyl)-phenyl]
99% as an off-white solid. s material was used
wi t hout further purificationYES(+)-HRMS nie calcd for
C15H15C12N302S (M+H) + 372. 0385, fcgund 372. 0335. Exact
Mass = 371.0262; Mol ecul ar \w = 372.28 15 Step 7:

Preparati on of |
6- (4- Am no- 2, 6-di chl or o- | sthH anyl ) - 4-i sopr opyl - 2H
- pyridazin- 3-one (85) m xtJlir e of

N-[ 3, 5-di chl or o- 4- (5-i Sopropyg- 6- oxo- 1, 6-di hydro-pyrid
azi n-3-yl sul fanyl) -

pr 10 vacuumto afford

88

Step 1: Preparation of Dimethyl-thiocarbamic acid O-(2,6-dichloro-4-nitro-phenyl) ester
(79)



10

15

20

25

30

phenyl ] -acetam de (84) (4.0 g, 10.7 mmol) in nethanol
(15 n.) and water (15 nL) was treated with powdered

wa@ oai7i0009y dr oxi de (2.14 g, 53.5 mol ). The r eaedT/BP200@664093

then 20 heated to reflux for 1@7h At this tine, the

AR S RPUERE nko-y1 Gt BRI B 8 amice 70

ﬁﬁg 8arﬂ 1 268C WegsetrWasd et mﬂlﬁzab§%lé‘['232 %’J@cﬁg@ €948 HPIDYB mmol) and
chloride solution (1 x drie magnesi um

émieﬂaﬂtélocalfoambﬁr@ﬂ)raln d2486 1% éBnOﬂ aned).uiterecagaouwas stored at 25°C for

for 4- 0- 2, 6-di chl enyls | fan
T 0o By s B reation wos BB (5 ac G y83g kg and was then
Wa&ﬁ@:ﬁ wita SN éﬁeoﬂ@ﬁydf‘@&%ﬂ@i&d’\@(ﬁug& used2¥inkiNOWhter (1 x 125 mL),
further purification;, ES(+)-HRMS me calcd for
GiB H13OTANB @Fudduls delurri%B]ﬁloﬂmgoluﬁ«nu 0t x3B1D. 0229dridek avith magnesium
gﬁé&a,ﬁggégnao ?C%(l%@%ﬁ?%iglll %{ \\If\gcluum Flagwschromatog%%hy (Merck Silica gel
I 03 d B}
p(ir %(gkzlﬁ n%brsgl g(&?? gﬁ?ﬁ%ﬁﬂﬁér}&ﬁ?tﬁﬁy dc}ta Ze nl(l)flﬁ)fq&? ‘dimethyl-thiocarbamic
heid e tyb )itohh)lrdi)Amltro@hqu/Deetstwl(793)s(BeZ 2,(B5)) 30 Nntlé xdlidr EI-LRMS for
of 6- (4- amno,-2,6- dichloro -phenylsul fany
C@&@é{x@@%&%@% WP/dea%ﬁ% E@Ct e 1 éé} 96333 M@efgﬂafwlght =295.15
mol) in water (135 nlL) and concentrated hydrochloric
acid (68 nL) cooled to OC was treated with a solution
8fepsdPipunatibh | dfeD{nRBylNMBiocdtBardio D IS) (2L G dihlbes-4{nftré phenyl) ester
q%é via Pasteur pipette under the surface of the
ction mxture. This was followed by a WO
@%‘2&{@‘{&%&%@% UES %f’@%ogglﬁ%ﬁl%%ﬁ%%g% 4Sh Jskeﬁls(%%ﬂg ¢, 10.8 mmol)

Waxhuged Wa s 8810 rareZh afin Q& afthar d&&btmsruﬁmowbﬁmc acid S-(2,6-dichloro-4-
concentrated hydrochloric acid (7.0 nL) was added. The

ﬁléf@c:ltheéﬂ) walsr (8D)i Br3dghes 0Can gplidn TAgdinategaapast ugdhwithout further

T RS, DEERHR VD ok T SRE P Bt M - 2939033

M@@gmwgt}l@l_tzggqgutl on of the filtrate 5 was quickly
poured into a solution of cyanoacetyl urethane (1.77 g,

11.33 mmol ), pyridine (75 nL) and water (204 ni)

SiRuh Rieigton of TRtttk atrly &l S8 € Rip a dichlgeo-pheny) ester

;831 1 h. At this time, the solids were collected by

iftration through filter paper. The solids were

washade wif tdimethylethiocaibamar doadl St dediclid onps4 nittoaghenmd) fester 280) (1.6 g,

Fg B an el stie g (4 M htopandl b8 L) WA LA L) heated to
|

SO PALAS) SRl B P, S AR e

(0865 °C(f2r 261 gAt Bdimastharcaotiangas féred hoEﬂi(rdi)th:ibﬁ ofi celite and was

calcd for Cl9H18C12N604S (MtH) +_ 497. 0560, found
washegswih ealelc pndusty! 2colals. 0489 ﬁl%‘ieéc"ﬁﬁrﬁrconﬁ%}t@f‘ﬂd to remove the

%u?g[ogl%g él% C%?}"ﬁg gf CPI%ﬁllgglo %Oglg}f()%f W%Sx gﬂlite% wdthhwgtreg (5p(§/0r mgr) and was
@heh brdught to pH=8 with a concentrated ammonium hydroxide solution. The solution
was extracted with ethyl acetate (3 x 200 mL). The combined organics were dried with
magnesium sulfate, filtered and concentrated under vacuum. The resulting residue was
slurried with diethyl ether and was cooled in the freezer for 30 min. The solid that formed
was collected by filtration and was washed with cold diethyl ether to afford dimethyl-
thiocarbamic acid S-(4-amino-2,6-dichloro-phenyl) ester (81) (1.33 g, 93%) as a white
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yl sul fanyl) - phenyl ] -3, 5-di oxo- 2, 3, 4, 5-tetrahydro-|
1,2,4] triazine-6-carbonitrile (87) A solution of

W@ 2000969903 2- { PCT/EP2006/064093

[ 3, 5-dichl oro-4-(5-isopropyl - gogxo- 1, 6-di hydr o- pyrldaz

oL S B FNG I AENS @@@lﬁ,ﬁﬁﬁﬂd%ﬁ “RBEThf 0964, Exact
8684 £ 0630891 ; (MOlcsar a&@ig_htu@@ml with sodi um acetate

(2.46 g, 29.95 mol) he 20 resulting m xture was
heatedto 120C for 3 h. At this tine, LCMS indicated

t ting. ial and
S PLabaion obp oSt Pederoh sl ieiol ad o
A%@iutia%"f%ﬁn&%gm%&rszﬁm{c%% A2 ARG- 2’\@%&&6%&&% é’ytér*asn 2.0 g,

et hyl acetate . The organics were was
WStmnml)satettﬂlaabbd/aawaedl smﬁnwlBqu:Jebws po@sshwoh llntydm»md(:: ]soiutlon The

150 nL), dried w nesiumsul fate, filtere

EfaﬁteOéﬂnw%lee@aedJﬁc?g”é E%Ircr%fgm%e &g Hipe. e TericLnp &as s@eq? fy25°C and was
tgﬁrzdrclﬁi e'd :m_an ng’v?ntﬁ% ﬁlsga 901?3 lﬁrd}%ééﬁﬁ{r%%%cgg?lﬁu%na This solution was
tlihrted whtihrmﬂ (500 wals) atridetherdwas oktvaettd witla eﬂly]ladmma eaeo mL). The

chloride: nmethanol m xture and concentrated unde

QLLANGIMEE diedowvih znaggesgma Selte) rfgtegpd( god Concentrated under vacuumto an
bﬁlﬁ?{f Q(H%ll ﬁlc?ogé))(l;ﬁg a(é?(ﬂh‘hé(g En H?(ytlrg%fo RIZI Fﬂe%te)ﬁl b%ruflil&"é]t'?(yd :lndp\laashed with

dhl@soAdrint. i aZliige ffirgar hani ddnbér&ra(tc&ﬁ )un(dBr 7\910@1)ma§ndinpur1ﬁed by flash
orange solid. The materi al

shyprRLraply |(Meedt Pie gﬁsﬁ&ﬁ%ﬁ&é mesh, %ialri;getf(&eum ether/ethyl acetate)
BT AR e B A B,

PIROTS 6008l B@Uﬁﬁgélgoﬁ/(pﬁﬂmSzmﬂouﬁﬂ 8p2.9819. Exact Mass = 192.9520;

Preparati on of
Mlgubr pieght srl§443( 5- i sopr opyl - 6- 0xo- 1, 6-di hydro-pyri d
azi ne- 3-
sul fonyl) - phenyl ] - 3, 5-di oxo- 2, 3, 4, 5-tetrahydro-[1, 2, 4]
Sfe azs:.nepRp&afiBPnof r |3|§D(c%§9roiﬁ (‘ELéHl(Hf)ej f@f) ropyl-pyridazin-3-ylsulfanyl)-
3, 5-di CE| or 0- 4- (5-1 sopr opyl - 6- 0x0- R cﬁro pyrldy
HNIaBm}ﬂI @&8) f anyl ) -

hen%&h?t PE ‘ghfg@%g - i’é“%i?gé tbgftl%‘gg 1§ 8[2}561 ol r| ;1]?1%0% in N,N-
amRiyFoRRAHidt %y és‘l‘@lvag\@l%afeﬁ%ftﬁé 6\0611&1%101% §@s®?db;}ﬁ9§vrlﬁigzme (7) (990

hydr dgen peroxi de solution (O
mega 62 mmoWemdhmadssiint carB@@td O?k 163gd15 Anmadﬂl t’ll"hen’aﬂ;ulting mixture was

RSl Bl 2R ROeotis e gen, Rer Xl e BOME! O ont o
21 [ e

SHEE0S1 0O AR S, B4 v s

s giives ivasrbswlghtatoepHET ntikhr elditamdl €8 rgeatusdtydcbchlodieracid solution and

vacuum HPLC 10 (20-70 acetgnitrile/water aith 0.1%
{hepfwafoff’%rale@fl.wﬂa@rhdl accdte 38 il mips ol kfeprepnics were washed with a

g‘a{tﬁ:ﬁl;e(ar u)ém(sﬁ Sd(ﬁllﬂfl (ﬂg%)él gaoﬁfﬁ%n](l 6x gb I}}{ﬁij’ QrRY r\blﬁ?ﬁagﬁesﬁlm sulfate,

sul

ﬂltélredl aﬁd teddeatiyed andel, vacinh.r FRzh tierofratak R i(MerdkeSi(i@Byel 60, 230-
% 49 as a white solid; ES(+)- HRMS nie calcd
o masPHIFE® Bt uUMet)er cheB wouts)” pudad 485-dighlpro-4-(6-chloro-5-

stgr%%yl'\@ﬁ%azm 3-ylsulfanyl)-phenylamine (83) (1.29 g, 72%) as an off-white foam;
ES(+)-HRMS mv/e caled for Ci3H2CLN3S (M+H)" 347.9891, found 347.9889. Exact Mass
= 346.9817; Molecular weight = 348.68
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481.9967; Mol ecul ar wei ght = 483.29 15 WD 2007/ 009913
PCT/ EP2006/ 064093 132 Schene 21: Synthesis of

WQ@2403/08990 chl or o- 4- (5-i sopropyl - 6- oxo- 1, 6- di hyPEDEP3006/0b4093

azi ne-

129 |
A I AL R A S TN B
%}ﬁﬂ@?@l}ﬁ@ 1]qce§aa;iae 4) ad 83% X r HS"A", YOH Xxr NA N

0 O NNH NHYNHHNOOOO 8789 90 O
6O solntwn NIt BNHIicIgbroch-(6-80RE HIAPE@AL p2ridari- NyBulfanyNiphegylamine (83)

&I,'%év\lﬁ)eég Z)/&qqgl??r:llglagia %/J.C%E(Z: ggi%/(gg L%I?I?)Swaslg*gaw%( %rirtglsgd%%n: acetate (1.0g,
22 b3 mandd cirhRmAxdhid wad RARIRBW5° C TAXE i, &1 SHidMAE OAhe reaction mixture
pyri dazi ne- 3-sul fonyl)-phenyl]-2H1[1, 2,4]tri azi ne-3, 5-

diapreoke® 1ty XOC, poured onto water (200 mL) and neutralized with a 3N aqueous
sodium hydroxide solution. This solution was then extracted with ethyl acetate (2 x 200
mL). The combined organics were washed with a saturated aqueous sodium chloride
solution (1 x 100 mL), dried with magnesium sulfate, filtered and concentrated under
vacuum  to  afford  N-[3,5-dichloro-4-(5-isopropyl-6-oxo-1,6-dihydro-pyridazin-3-
ylsulfanyl)-phenyl]-acetamide (84) (1.3 g, 99%) as an off-white solid. This material was
used without further purification; ES(+)-HRMS m/e caled for C;sH;sCLN3;0,S (M+H)"

372.0335, found 372.0335. Exact Mass = 371.0262; Molecular weight = 372.28

Step 7: Preparation of 6-(4-Amino-2,6-dichloro-phenylsulfanyl)-4-isopropyl-2H-pyridazin-
3-one (85)

A mixture of N-[3,5-dichloro-4-(5-isopropyl-6-oxo-1,6-dihydro-pyridazin-3-ylsulfanyl)-
phenyl]-acetamide (84) (4.0 g, 10.7 mmol) in methanol (15 mL) and water (15 mL) was
treated with powdered sodium hydroxide (2.14 g, 53.5 mmol). The reaction was then
heated to reflux for 18 h. At this time, the reaction was cooled to 25°C, diluted with water
(500 mL) and extracted with ethyl acetate (3 x 300 mL). The organics were washed with a
saturated aqueous sodium chloride solution (1 x 200 mL), dried with magnesium sulfate,
filtered and concentrated under vacuum to afford 6-(4-amino-2,6-dichloro-phenylsulfanyl)-
4-isopropyl-2H-pyridazin-3-one (85) (3.5 g, 99%) as a light tan solid. The material was
used without further purification; ES(+)-HRMS m/e caled for Ci3H;3CLN;0S (M+H)"
330.0229, found 330.0229. Exact Mass = 329.0156; Molecular weight = 330.24

Step 8: Preparation of (2-Cyano-2-{[3,5-dichloro-4-(5-isopropyl-6-o0x0-1,6-dihydro-
pyridazin-3-ylsulfanyl)-phenyl]-hydrazono }-acetyl)-carbamic acid ethyl ester (86)

A mixture of 6-(4-amino-2,6-dichloro-phenylsulfanyl)-4-isopropyl-2H-pyridazin-3-one (85)
(3.40 g, 10.4 mmol) in water (135 mL) and concentrated hydrochloric acid (68 mL) cooled
to 0°C was treated with a solution of sodium nitrite (853 mg, 12.36 mmol) in water (7.0

mL) via Pasteur pipette under the surface of the reaction mixture. This was followed by a
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OO\SNNH C A NNO YNHO 91 Step 1:
Preparati on of

W@2¢03/08998 chl or o- 4- (5-i sopropyl - 6- oxo- 1, 6- di hyPCDEPI06/054093

azin-3 5 130

f anyl 3,4 .5-tet 0
¥l GO0 Lok S e re PR P e R R e i Simed av 0°C
or[39, amdi theowrcéméa'ied ERROGNC &i@XP0 Inldr Hhd¥dled: PiHel action was

azin-3-yl sul fanyl) -
glireqdydt] 0°G, for din astditiond 148 B- {Tée sahdsdwere[remayet] by fikratine tlough filter

b tril 8 1. 35
BEEF R80Tttt il VA Bk eBive oo chyen Bronel b Bligg o the ftrate
(s quitlly pRsed B §‘§oltuﬁon %gg%éng%etﬁm@thaﬁé (thrg 4188, mmol) pyridine

t he reacCtion was cool ed uted with water (50
(5) mhhdnd & astri(204 chLatco0ied fto10°A.5 Upion. miking, praoge+odd ioﬂldi; 1mmed1ately

eCI pgﬁﬂftrglgfl},,r\%?v@(é%luggcﬁ ((5i (Pat%/)};f Wt a%gsgtggq: %h S Were Collected by
ﬁ%%HHﬁntﬂI%ﬁgI} RIEH ﬁape@nq"hE '%Sﬂdsd&/bt%dwaéﬂ@&j Nith/@&H it @ied under house

Qac[uﬁnﬁfodlzchj o thén (dried sioeo pyduwubr ax afdrd6Qdiyaya2 o pyprdichloro-4-(5-

?PE@Pf’laWW 1 gnidihydrp-parigazan-gwdsubtanylplisny thydigenag -gogtyd); carbamic
?(%1 éttﬁ)é Q& g%?r(g%é% 5 @iﬁ%sétfr%)r n%él S]O d %S(_{})m e caled for

r own
csgmmm QSEFHNHHY956Q5foﬂﬂ@ 4008359. fmuad Ma%@ =00880487; Molecular
Exact Mass = 469.0014; Mol ecul ar weight = 470.29 Step

weight sg87-afi on of

2-[3,5-Dichl oro-4-(5-isopropyl - 6- 0xo-1, 6-di hydro-pyrid

azi n- 3-

Blepuldk: awép)ara@lbﬁ nyk ] 23btsEBicRlofAd-t!(5a%ipacpyd-62x@k DARIHyA-pyridazin-3-

A m xture of

lsyigingl - phehillod.5-1ex052.3 dlopatijahydre-l bxelltriagingithgpabanitpier (8d)

Anetiitiofs 3! 7 B¥asba2- G035 dicklory T arpramy 6ok 1 g pyridasin-3-
1@@&!@?}%&1@1?@&%&%8) a&ely#%cﬁbar%lcla%ld Bl ésté%r‘(ﬁ@ (2.98 g 5.99 mmol)

h|o coli'c acid (21.3 nmol ) "were heated at
m7g1@1:ﬁlcace® geidh (6(MmLY has trepiedeyitht mhlrreac«ttat@rﬁxﬂég @@&Serdmol). The

I SYERE wBN o0 Hib oSS paaRpTtiot Posabaks i S Micated compet

B RUSBLiot Of RERArEY hiisriaddi Ebrﬁrérs@(fn ® p?@&dt‘ft atl"ﬁéire%m% cooled to
sodi um bi carbonat € solution. The solids that

pr€c ippirted toath wetce (209 hmbp ar&ﬁwbye)ﬁralctedamﬂoﬂhylvxmsﬂamz x 150 mL). The
consecutively egft h wat er petr ol euFP et her

Bigapiss Wit Wishedr With Resadigpicd aapeus sedpnyFhlg H%ﬁ@é?on (1 x 150 mL),
HH&P Gllt‘ﬁ"’}ﬁégﬁ Hlfno%ﬂfg:é ﬁ]t&eaEthclaﬁ&nqra}egduﬂd@p GhcutiAfUBve an orange

to give a rown soli1d. This so
solid.  This sohd was dissolved in a 1:1 methylene chloride:hexanes mixture and

concentrated in vacuo three times. It was then dissolved in a 1:1 methylene
chloride:methanol mixture and concentrated under vacuum to afford 2-[3,5-dichloro-4-(5-
isopropyl-6-0xo0-1,6-dihydro-pyridazin-3-ylsulfanyl)-phenyl]-3,5-dioxo-2,3,4,5-tetrahydro-
[1,2,4]triazine-6-carbonitrile (87) (2.79 g) as an orange solid. The material was used
without further purification; ES(+)-HRMS m/e caled for C;7H;2CLNgO;S (M+H)"
451.0142, found 451.0143. Exact Mass = 450.0069; Molecular weight = 451.29
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15

5 dissolved in a I N aqueous sodi um hydroxi de sol ution
(100 nL) and extracted with ethyl acetate (1 x 120

waork)o7/00%9e3 aqueous | ayer was neutralized by thePemdEP100€064093

of a IN aqueous hydrochl orici13¢id solution (15 nL).

SR8 a° Srenlish ot £ hEsH St e Pt et fho-pyridazine-3-
StldonyBipheidiiilL 8- dm@ez 3 h%lt’e@ra}{ﬁtﬁrbll{ 02, BB cdbd il (88)

undefr vacuumto af
A [1BixBudi ©hl @f[6r54d1€f5911054:?ﬁ)5 spytopsl- @)@09 1 fedﬂiydiy)emmldmn 3-ylsulfanyl)-

Bl fie%s Sy talg bl B2ttt 1§ dit. D00 mono

|
W Z%a&ﬁ a@&mf z%ﬁx% %@ %2?%%%@0\%%5%%4(% u?%s?l%ﬂvc\lé(lgg%ﬂ%romde solution

ap®s g, BF%mﬁiol)Pernpaea:tmm wastheated to 80°C for 3 d. An addltlonal amount of
ﬁ{f[ﬁ%gséalegglls %r grogen perloilcc)l% rS?)P¥1|0;1 (O 3)(?71]% 0. 9§jlmn¥0cl) WaE adée% cach day.
Mlef 9'&3’ {nb er&%M'\JaS Atded w@th@tﬁﬁ'a@@tht@%mé witd! o ogrgé'rﬁcspwere washed

ﬁ/-lt[l&vaﬁeld doéd erith- rﬂag@Esuumcsplfa:teyiﬁlteﬁecbm donGemtitdwytnalepyadutm. HPLC
azi n- 3-yl

a%?@|afet2wrplif“zl¥%] tith 87l% erifugrogreiseaqigoyver BEswY, alforded 2-[3,5-

B BRI RIS LSS BAG SR o

3,4 $¢e317ahgxml[)1 2 4]ﬁlma1rfe€6aedrb@ﬁtrm (881) r(e owag 4%ens inaaﬁtedohd ES(4)-

to 90C for 3 d. At this tion was ed

HRMS nye calgs JOWQHM%@S% rﬁMfH/)/afl&% 9?‘1(@60%1) 483T(Pﬁ4§ “Exact Mass =
SXtracte th ethyl acetate (1 x 125

%%.%é?ﬁ@do‘g?c ANi CS \?\erzfe%v\\%gshed with water, dried with

magnesi um sul fate, filtered and concent rated under

vacuum HPLC (20-80-30 acetonitrile/water with 0.1%

trifluoroacetic acid over 30 mn conditions) afforded

2-[3,5-dichl oro-4-(5-isopropyl - 6-oxo-

1, 6-di hydro- pyri dazi ne- 3-sul fonyl ) -phenyl ]-2H[1, 2, 4] t

riazine-3,5-dione (91) (48.5 ng, 25 27% as a white

solid; ES(+)-HRMS me calcd for Cl6HL3C12N505S (M+H) +

458. 0087, found 458.0090. Exact Mss = 457.0014;

Mol ecul ar wei ght = 458.28 WO 2007/ 009913

PCT/ EP2006/ 064093 135 Schene 22: Synthesis of

2-[3,5-Dichl oro-4-(5-isopropyl -I-net hyl - 6-oxo-1, 6-di hy

dro- pyridazin-3-yl nmethyl)-phenyl]

-3,5-di oxo-2,3,4,5-tetrahydro- [ 1,2,4] triazine-6-

carbonitrile (96) OXo O,,,NHN_ N phthalic

anhydride DM--DVA N.NH HOAc CI Cl iooc C CI 1300C



a / / d 61%52%30/ ONOONO NH2 46 92 93 xo0 O
O NN-\ 1. NaNG2/HCI/H20 NNN C Cd 2.

weyanoomset hane Cl CI NaQAc/ HOAc HOAc/ HClI \ pyrPdi/RRI0bi2054093

1200C G C ~ 1 [/ 86%44% 69182NH2 HN, I NO NY i

gfhel\rlll_cla 21\| égfn?hesm 019 2- [? g I91chlor0 4515 1s0pngp)§l- -6%0- f'%nélnyaro -pyridazine-

3 shBoryl2phEhAT- 9H4[1F264]Itﬁ9ﬂﬁae?§ dﬂona@byl 6- oxo- 1, 6-di hy
dro- pyridazin-3-ylnethyl) en

- 3, 5-di ox , 4, 5-tetrahy dro- 74] triazine-6-
carbonitrilg (96) WO 2007/ 009913 PCT/ EP2006/ 064093
136 0 N N~ , NYO O O
NS NS \
N/NH S N/NH e _NH
Cl Cl HCIHOAc (] Cl 37%

83% HS/\H/OH

O O O O
89 90
87
yZ O
0
\ P /NH
O;S N
Cl Cl
30% H,0,/HOAc | AN
- - —

27%
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NH ~i NT O 96 Step 1: Preparation of
[2,6-Dichloro-4-(1, 3-di oxo- 1, 3-di hydr o-i soi ndol - 2-yl ) -

w@b@ipbjoracetonitrile (92) 5 A solution of 6- f@wEnnmamumB

on 0 lal ac

e tple 2 STlmes gt 9#%1’??&#@8%&%?8?@3@%@6%911'&/](%-
g?ﬁh&zmgb%uﬂﬁ ?1bﬁ@n&’l/P-QH"-heZMﬁﬁﬁhﬁ@-stS)dnlﬁ@@f yor 3.5 h.
nm.) and extracted into ethyl ac (300 nmL). The
organics were then washed with ter, dried with
vacuum The resulting orange s s slurried in
cold acetonitrile, collecte tion, washed
afford 2-[3,5-dichloro-4
i sopr opyl - 6- oxo- 1, 6- di K3heg g-pyy Leflzi n- 3- yl met hyl ) - phen

? 80 ng, 61% as a
light, tan solid; ES(+)-LRNB for C22H 7C12N303 ( M+H) +
at mz = 442. Exact Mass = f41. 0647 Mol ecul ar Wi ght
2-[3,5-Dichloro-4-(5-isoprgp thyI 6- ox0-1, 6-di hy
dro- pyridazin-3-yl nethyl )Hphe I]-|30|ndole 1, 3 di one
2-[3,5-dichloro-4-(5-isoprop I-6 oxo- 1, 6-di hydro-pyrid
azi n-3-yl net hyl ) - phenyl]-i sgi ndol e-1, 3-di one (92)
di met hyl acetal (12 nm.) was $leated to 105C for 4.5 h.
25C
yRsih@d) Whey1 SQﬁo otd, 3, DR uixhydraNd,2a1| GRbHE B Qb AGUE S (89
sod.ug3?ﬁf§?¥%e sgiutlonsil x95 an } dri ed th??a (89
filtered and concentr.ated r. vacyum, Fl
Byt S4PaRry trerErode |1 2 Ga ek ept 308 Hed s & 2.99 mmol
i }flgcﬁleiceﬁfé 808 (SO Lha/ d?iﬁ&é?ﬁrﬂ@d)h}@f(f&kﬁfe%md (6.7 mL) was heated to
128CHyt 3 8- oxahik t@aed tltwdatcmopwasdazlcch 1;0303(1 i utedt Iwithphaery(50 mL) and
.- i soi | e 93) (3 29

birreoGh E R i SR et the ot et s st Bation, washed

-2,6- dichloro -benzyl) -4-isqpgopyl-2H pyridazin-
his tinme e reaction was poured onto water (200
magnesi um sul fate, filtered and ncerat ed under 10
with cold acetonitrile an?g/g'e NI vacuumto
yI]-isoindoIe-l,S-dione (9
= 442.3051 15 Step 2: Prepar;tlo
(93) A mixture of
(570 ng, 1.29 mmol) and N, N-dlnethylfornanlde 20
t time 0l ed {9
gepu{l & dPreptaha’uﬁE t Ig])f Sﬁg% Iﬁchllo 4%gﬁ0prop§/o|6u(% Oohi C(ihhgdro -pyridazin-3-
200791009908 PECYSERII06H624+69Br0pYBT omg}rfeéﬂlmdnosmmamﬁ ylsulfanyl)-
3, 5-di chl oro-4- (5-isopropyl -
GvM‘i "\Q/ai'fer and petroleum ether, air-dried under house vacuum for 15 min, and then dried

under vacuum to afford 2-[3,5-dichloro-4-(5-isopropyl-6-oxo-1,6-dihydro-pyridazin-3-
ylsulfanyl)-phenyl]-3,5-dioxo0-2,3,4,5-tetrahydro-[ 1,2,4]triazine-6-carboxylic acid (89) (1.17
g, 83%) as a light brown solid; ES(+)-HRMS m/e caled for C;7H;3CLNsOsS (M+H)"
470.0087, found 470.0088. Exact Mass = 469.0014; Molecular weight = 470.29

Step 2: Preparation of 2-[3,5-Dichloro-4-(5-isopropyl-6-oxo-1,6-dihydro-pyridazin-3-
ylsulfanyl)-phenyl]-2H-[1,2,4]triazine-3,5-dione (90)

A mixture of 2-[3,5-dichloro-4-(5-isopropyl-6-oxo-1,6-dihydro-pyridazin-3-ylsulfanyl)-
phenyl]-3,5-dioxo0-2,3,4,5-tetrahydro-[1,2,4]triazine-6-carboxylic acid (89) (1.0 g, 2.13
mmol) and thioglycolic acid (21.3 mL, 2.13 mmol) were heated at 170°C for 3.5 h. At this

time, the reaction was cooled to 25°C and diluted with water (500 mL). The aqueous layer
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5 456. 0876, found 456.0876. Exact Mass = 455. 0803;
Mol ecul ar Wei ght = 456.3322. Step 3: Preparation of

WO 2¢04/08v1300- 2, 6- di chl or o- benzyl ) - 4-i sopr opyl - 2P@EEP3006/E64093

H pyridazin-3-one (94) A sol yggqon of

%ﬁ%%@gﬁ%@?}%ﬂﬁ %B?/' ji[]éesé(ids Q0 OPY athralBE hcf{leous it vRatoMie solution.

Th@@&ﬁmlthatpﬁf@amkdted SRtNelctred b3~ [irdis, Whdded &Qediively with water,
0.66 nmmol) in glacial acetic aCid was heated to 110

pagrol@urh ethat, a puHsS fouffg andhweatee athd solidsasre aivldadd vode2 iGuse vacuum

n oyr ter (100 nL S, m xtur
B PR SRe G0 B SR ondBltinbm S b B orns Siant B solid was
RS APANEIN o S m@xﬁe 45 3980 1) A1 with ety

solution, dried wth magnesium sulfate, filtered and

e@hae |(11 lxalﬂédnlu)ﬁ d€lne a(pxeuuﬂﬂay@:r \aasbtemmhzmdlby the addition of a 1N aqueous
talli, atlonfr hI et her, and hex

qucrp s Bg* 05 yoddione oﬂ’is %ﬁ% g Mg W?feacoglewe%d)y filtration,

I

g/%% 3}9&1 gﬁ?ﬂ (2&)?%%]11695 15%1101 o%tff}& (elﬁg %ﬁ’ 28 RGEdr house vacuum

hsb o pyied&nﬂeﬁ haduuﬁll-kopzyff(jrd@z[% Btchkbﬁ) @gé)lsc(piél@kﬁg)xo 1,6-dihydro-

69% as an off-white sol cal cd f

ol zmc%zlﬁelfﬁn@mnyﬂs%% [é@ﬂtﬂa@@eﬁ@ﬁ é@ee 089%. Gia areg 37%) as tan
I 2
A2 B3 éa’f’a?%?,g U J(XngC@)&‘ @aﬁl—zl"?iz S (968124860188 SLER 426.0189.

EBacd Miiss Bl4a501146(¥Molesalpr weight + 4d@eHyl - 6- oxo- 1, 6-
di hydr o- pyri dazi n- 3-yl met hyl ) - phenyl ] - hydr azono
}-acetyl)-carbam c acid ethyl ester (95) A m xture of

enz: : .
§t£:pI K opr%ﬁ}ﬁuﬁg nogft% 3@"11% bibrd: gta I%&ﬁrgpyl G-} §finydpggyridazine-3-
Sfon ) 4hed N2 PI- [mzmta@me(s% fohe @91J concentr at ed
hydrochloric acid (3 nm.) 25 cooled to OC was treated

i tiixarg ololit 2-dA.Soticlded-4r6a-1ioproipye6-037- 13>-Aigydro: taidpzini3)ylsulfanyl)-

' t 45 .l P t t der. th

bR 1 DR Tile RO 5 B o R, I Blpeial agsyie acia (10
ALNG} Rl trdatdASRith @- DA adudus %5}&0@@1%%&1&@@&1&163 .(0.9B&nL, 3.87 mmol).
resulting pale yellow solution was stirred at 0C for

IBe rdaptionAmixtiric svasithan heated tp 98T fayi? daadt thid tinag, gk reaction was cooled

Ly oS OGRS poBiran s cbyFLr bl (35 Soor §% ghrhdted with cthy
5@@9&[& (1 RYB5 dirne 3@ ogg’dnms)we?@@amti Q}&Vlth(\gat@?'—)drlg@ Qi IndeQesium sulfate,

Upon mi xi ng, orange-red solids | mediately
ﬁlberﬁ@dmd 'Honeenmabedumrelemacmm r &H?L(él(ﬂ@@ﬂﬁrao@@nmﬂalwa%r with 0.1%

t%{éﬁh&?ﬁ a4 SV%O 'eﬁgnsng@réﬁ@gﬁ” Césgir [% i 180Propy16 0Xo0-
{ I i r e

IR B DD ARIARL PR Sheny1 RO SR ALUAPSLS: Eﬁﬂé O @85 mg,

22%¢ yaarsowhit¢ spld; HES/(@) -HRMBS 0829d:3c POT/ ERAQOHNIO4D IBI+H) " 458.0087,

138 dichloro [ - | )

e iy S0 kit Biass ooty 0 s Vielssy i weight et 5,25 - pheny!

]



hydrazono}-acetyl)-carbam c acid ethyl ester (95) (192

ng, 86% as an orange solid; ES- HRM5S me calcd for
WE2hHAAMEIPN604 (MHH) + 493. 1153, found 493. 1155pC EERPDNG/064093

Mass = 492.1080; Ml ecul ar wegght = 493.3533. 5 Step

Senen €3 Sypiks ot 213 SoRichlsyr-4r SHisonropyls - apeshyl-Gogp-fy-dihydro-
gyﬁdaﬁwstﬂﬁﬁugylﬁpuéﬁsﬂ}B,‘stdmﬁmz 4, 3- tet?al%’(ﬂbﬁ[lQ 42]mazme 6-

4, 5-t etrahydr o- , triazi ne-6-carboni l e
@9®pnﬁnkdmﬁilon of (2-cyano-2-{
[ 3,5-dichloro-4-(5-isopropyl-1I-

- 10
Syrlda2| :3-yl et hyl) - phenyl ] - hydt azggo} - acet yl ) - carb
yl ester (95) (190 A 0.38 Mol ) in

pt hyl - 6- oxo- 1, 6-di hydr

gl aci al tlcca0|d (4 nl) was _igeaygd W th sodium I N
acetate ( 1.15 nmol). ¢Th&NTesul ti ng ni xtugé
was heat F?tb c ’t‘i¥d”‘§c Thegr e amiA oA

sat ur at ed aque(gs sod|%§1chlor|de sQl ut jon,
th magnesi um sul fate Feated wth e
neutramkdecolor|2|ng carbon,\_fi/l tered through ce}litle
and washéd with et hyl acet The filtrate wa
concentrated under vacuum R i cation by HPLC 90
acetonlgrlle/mater with 0.1%tr] fluoroacetlc a0|% over
30 n1n) af forded 2-[ 3, 5- di chl org- 4- i sopropyl -

- met hyl - 6- oxo- 1, 6 dlhydro pyrlda2|n-'-ylnethyl)-phenyl
] -3,5-dioxo-2,_3 20 O
tetrahydro-[1,

o)

/
[ riazi ne-6-carbo |tr|Ie (96) (87.2

, 449 as g ite solid; > Mﬂ%&Jﬂe calcd for
C19H16C12h50c ( M+H). NaMde/ACHB4, ound 447.0735. Exact ~
Mass =346, 066 1:ClMVel @eulrarandféing N SO%QACE%SFInpl Cl
ZSWwERURX' P AssdyPgHLn t hi anple,_a~

TRARXR®RI R assay mé“?ﬁﬁrto test”representati ve
conpdtinds of| formul a %ﬁ? Abbr evii ati ons used:

H6- TR(3, |id¥hd binding domain &MN<yhyroid hormone
receptor Rwith hexa His tag; H6-TRcc, kllgand blndmﬁ

domai n of thyroid hornone receptg “hexa HIs
tag; EE-RxRcc, |igand binding doffain r t|no
receptor with EE-tag; APC, aIIophyc&Eya

bovi ne seru®tal bunmi n; DVSO, di net ¥§l squOX|de

Materials The I|gand bi ndi ng domai n (am no aC|ds

148-410) of thyroid hornone receptor [3 (H6- TR(3) and

the ligand binding domain (am no acids 202-461) of
Engmpled22:08ynthesis et 2118.9rDicbloro-4-(5-isopropyl-1-methyl-6-oxo-1,6-dihydro-

pyridazin-3-ylmethyl)-phenyl]-3,5-dioxo-2,3,4,5-tetrahydro-[1,2,4]triazine-6-
carbonitrile (96)
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WO 2007/ 009913 PCT/ EP2006/ 064093 139 (H6-TR(Cc) were
cloned into an E.coli expression vector pET28a

w@ bovagen; M | waukee, W) which contai ned a NP¢CEEPI00G64093

hexaH s sequence. The resultingereconbi nant hexaH s
tagged proteins were produced in E.coli BL21(DE3)
cells. Cells were grown in Territw™e” Broth (in- house
preparation in-house prepared nedijum of Bacto tryptone
(3.3 % wv), 5 Difico yeast extpmt £820 % wyv) and
NaCl (0.5 % wv)) using shake fllask$ with a 24 hour

i nduction in 0.2mM | PTG at 25 Jbarnested and | ysed
with five volumes of Buffer A (ONJS QI’rls, 0. 3M NaCL,
1%V V Betaine, 0.01Mi azol ¢, 0.02M b-nercapto

et hanol, pH 8.0). Lysozy G m, Sigm) and
Conpl ete Protease |nhibitor {tail (Roche

Di agnostics Grbh) were addeshtg sl urry and sol ution
sonicated for one mn five tipes at 4 10 C The
suspensi on was centrifuged inN\rﬁGS Beckmann r ot or

for two hours at 127, 300 t he supernat ant was
| oaded onto NI _ NTA Agaros N‘?"E&n 30210) col um.
After washing with Buff (3 or H6- TRcc was
eluted with Buffer A qoffai ni g 0.25M Inidazole. 15
The Iigand binding domain of @Quman retinoid X receptor
(am no acids 225-462) (RxR(c)gg Was engi neered w th
N-term nal H s6 and EE (EFMPME) tags, a thronbin
cleavage site between the H s6 and EE sequences, and

| oned into pACYC. v The r tin

01 99 o EITBFROR, 5 Lo ieleed (i Dardipare-soindgl 3-4)-phenyll-

usi ng shake flasks with an 18 hour

%{%ﬁlét?ili%e??n 0. s%m\/l | PTG at 18 C, harvested and
Ausgetice df vi-(Aarhine €, 6-dichives- b2ty f4- Bupn‘opyl BlpQrid2aMB-one (910 mg,

Tris, 0.3MNaCl, 0.02 Mjmdazole, Q.

%9%%%%%1@%%?&?“0 i (B ) way é@%&?ﬁé?vltlbplﬁhﬂﬁ/wydﬂde (430 mg, 2.9
)Th%qga ﬁleﬁ> rhg(ti %8 1'36? ?(5rt§’5 %mé R‘ﬂg r}gactlon was

anostlc vverea stlrred or 3

p@uré@onth\eatSﬂ@ﬁ)enﬁE)OafndVﬁSractsd) fitc athgtladeaute BSD)OSﬁICDﬁﬂlSe, organlcs were
five tinmes, at 4C. The suspension was centrifuged f
ghgn nw%he%ththlwa%odm@FWlthH@ag@&émnatlfam fikigeedr qnc é(?r@lntrated under

S
R L TR R R
f)vﬁﬂ{&dl\bvfbﬂ_Asof[@taaétomﬁﬁlé | 4t Yridde shder (Achd@mNo Yab@Nei[8,5-dichloro-4-(5-
CA). The protein was concentrated and di al yzed.

HPBl@Plf]a@Omé O dihplredyridern-BalmsiRED phenyhiiseibdole- 1 3T210ne (92) (780
BTt YRl e otk st ORRRDKS L EUBIRRE: T at mvz = 442

Eﬁmma@g 2&1@64Remmalhlar RRighf =tapabi n was done
bat ch-w se usi ng Benzam di ne- Sepharose 6B (Pharnaci a,

Pi scataway, NJ). The protein was concent rated and
g{e%' yf:edPreEQ%a 101'13 ' Ot el 3 [%%1&3&% Jl (5- 1sopr0py1 1-methyl-6-0x0-1,6-dihydro-

pyridazin-3-ylmethyl)-phenyl]-isoindole-1,3-dione (93)

A  mixture of 2-[3,5-dichloro-4-(5-isopropyl-6-oxo0-1,6-dihydro-pyridazin-3-ylmethyl)-
phenyl]-isoindole-1,3-dione (92) (570 mg, 1.29 mmol) and N,N-dimethylformamide
dimethyl acetal (12 mL) was heated to 105°C for 4.5 h. At this time, the reaction was
cooled to 25°C and diluted with methylene chloride. This solution was washed with water

(1 x 50 mL) and a saturated aqueous sodium chloride solution (1 x 50 mL), dried with
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coactivator peptide recruitnent assay. WO 2007/009913
PCT/ EP2006/ 064093 140 Europi um conj ugat ed anti - hexa

woik@7amvibody and APC-conj ugat ed streptavi di n BET/BP2006/064093

pur chased from Perki nEl mer Lifijgzand Anal yti cal

Sci s RXR/ GRI P tiv ti

PR e s LB T a8 e R b iR v BRER. of Ratichregarogphy (Merek
Bﬂﬂ:a b8 600 280MbE BRSK, B e leﬂéTMﬂg}Taé/m@thQM M&@ed angl 5-dichloro-4-

2 ng/d BSA (Binding Buf was m xed W th an equal
(531SGMPEE1 EEﬂRkaO(]SG}dﬂI)’MO pyrl(Bzmcﬁ pigeByhfhenylBiseindole-1,3-dione

By S0 giadhadih dEiit ael e HRMES buf GRS e GE Bes v’

a%6.8976Crun 438. 0%1761 Exlibﬂ Mays 0483 0803 Rie@iar Weight = 456.3322.
biotin-GRI P pepti

(B| oti n- Aca- HGTSLKEKHKI LHRLLQDSSSPVDL CONH2) (100 nM
n 30 _ul of Bindin pl us 5% hen added
SWB t Be SOERHILOR .3% tga{ %) s ingr 2.8l %ﬂfggewﬁﬁﬁ-ﬁsopmﬁgwﬁhyl-2H-

Ol 3-8hS (R solution containing 12 nM
gpilnum conj ugated anti-hexa H s antibody and 160 nM
APCso:h(II[t]nugaﬁ ed- [SJSF(hciﬂa‘d)L@'(i}lsbpr@@l IrideTlyil-$; oxpl-l 6—d4hydr0 -pyridazin-3-

mVl NaCl an /mM BSA was added and th
SBIFUDT ORI HE b Els” hE Dreer§p) BUBrmas.a GHE) AnEhkisstic acid was

ﬁ%@ed‘lotlt : Itsl"(})g@lf )3 Nex %@t@ﬁ%&qcﬁ&l Y§§ COWédl to ?IJS?] 51%(}]\élas poured onto

mcr ates was rea

Waek @IOG&I}LE&IWBIS iR K ivaEbxedctdd \ﬁ/ﬁh amgll Al t3 €80 mL). The organics
Sciences).  TRc/RXR/ GRI P coactivator peptide
Feter BRshee nvith assyuraied @ggw md&%@blonid% saligiant drgd yith magnesium

SRS ARl BnPh B SHRNGELE GOATLINARE  RERRsation from

assay as ove except

d2thyndtherf ardohckHas, foﬂ&ﬁednb& ﬂzﬁshEﬁrd?ﬁd?@%rapl%nGM&@Q Siéa k1 60, 230-400
e a

b|ot|n GRIP were used. As shown in t bl e bel ow,

mheh, t 7@ bl rsoairdesteolaam letheoi difordedrohet-amineph Gichloro-benzyl)-4-

i st i EC50 .val he THR- bet a/ RX P ..
RESPaT B b PRt S R By BB i BV solid: ES-
Beongink/FRAlcdads @ FRYSLRIG (Ve HYamR 6. 082D (fouhd Ps!bz6 0822 Exact Mass =
[ 4-(5-1sopropyl - 6-0x0-1, 6-di hydro- Exarrple 1 7.745

P340 8z Mpl@ujdr AXeight3; R hyl - phenyl | - acetic acid

Step 4: Preparation of (2-Cyano-2-{[3,5-dichloro-4-(5-isopropyl-1-methyl-6-0xo0-1,6-
dihydro-pyridazin-3-ylmethyl)-phenyl]-hydrazono }-acetyl)-carbamic acid ethyl ester (95)

A mixture of 6-(4-amino-2,6-dichloro-benzyl)-4-isopropyl-2-methyl-2H-pyridazin-3-one
(94) (148 mg, 0.45 mmol) in water (6 mL) and concentrated hydrochloric acid (3 mL)
cooled to 0°C was treated with a solution of sodium nitrite (37.3 mg, 0.54 mmol) in water
(0.5 mL) via Pasteur pipette under the surface of the reaction mixture. This was followed
by a water rinse (0.5 mL) of the Pasteur pipette. The resulting pale yellow solution was
stirred at 0°C for 45 min. At this time, the reaction was filtered through a pad of cotton and
was drained directly into a solution of cyanoacetylurethane (77.3 mg, 0.49 mmol), pyridine
(3 mL) and water (9 mL) cooled to 0°C. Upon mixing, orange-red solids immediately
formed. This mixture was stirred at 0°C for 30 min. At this time, the solids were collected
by filtration through filter paper. The solids were washed with water and petroleum ether,

air-dried under house vacuum, and then dried under vacuum to afford (2-cyano-2-{[3,5-
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[ 3- Chl oro-4-(5-isopropyl -6-0x0-1,6 Exanple 2 7.31
di hydr o- pyri dazi n- 3-yl oxy) - 5- net hyl - phenyl ]-acetic

wa@eood/ogedb) Exanple 3 0.51875 PCT/EP2006/064093

[ 3, 5- D| br ono- 4- (5-i sopr opyl - 64g80-1, 6 WO 2007/ 009913

ﬁéﬁo 00 IREET g e LR S ST B HRRAS peny-
Hydim;rn@mwmt@aﬂbamfc Y@ ¥yt Bhanwk) (r@clﬁgl %%?ﬁé Qn orange solid; ES-

5- Di chl or o- 4- (5-i sopropyl - 6- oxo-1, 6-
Hmzﬂecnahyldﬁoo-(bﬁzzﬁhﬂb@ MyHox ¢93. ﬂ)hie%;)tblllnd é%ﬂlﬁ Exact Mass =

( sopropyl - 6- oxo-1, 6- Exanpl e
gg%g%@bl\&ﬂ% 6@2[3%3% yl oxy) - phenyl ] - proprionic
acid [3,5- D| chI or o- 4- (5-i sopropyl - 6- oxo-1,6 Exanple 6
0. 666 di hydro- pyri dazi n-3-yl oxy) - phenyl am no] - acetic
aepd S5:N- Pﬁ:;p&raﬁbnhlocﬁr a2- {B ﬁﬁ)iﬂﬂwlﬁ@@iwﬁm@)ﬂal Exed[mbeox?) 1,6-dihydro-

0.117. 1, 6-dih ZI n oxa
R¥idpp: -{Ylgleshyé ki o udips; .2330%?6 B ATt & ot
?@:n’pl e 8 0.1918

i hydr o- pyri dazi n- 3-yl oxy) - phenyl | - 3, 5-
di oxdu@oB, bf5- (QSctyaﬂds})Zd{r[@ SEdiciRombl4-(5-approgyB-methyl-6-oxo-1,6-dihydro-
carbonitrile

PYE“@ZH%M]FI@FIEY%P}FBYH Spprepyl -asclylsabagiEratmtyl gser {4 (190 me,

Qy RY efz ' et Q/CPZV B &yﬂr t 1th so ium acetate (158 mg, 1.15
oS B AT W da T o

(Iﬁndl)s UDlli@ﬂ:ylhltmg rmﬁﬁfd‘i\yhs lﬁaated to 120°C for 3.5 h. The reaction was cooled to
25°C and was then poured onto water (125 mL). The resulting orange mixture was
extracted with ecthyl acetate (150 mL). The combined organics were washed with a
saturated aqueous sodium chloride solution, dried with magnesium sulfate, treated with
Norite neutral decolorizing carbon, filtered through celite and washed with ethyl acetate.
The filtrate was concentrated under vacuum. Purification by HPLC (10-90
acetonitrile/water with 0.1% trifluoroacetic acid over 30 min) afforded 2-[3,5-dichloro-4-
(5-isopropyl-1-methyl-6-0x0-1,6-dihydro-pyridazin-3-ylmethyl)-phenyl]-3,5-diox0-2,3,4,5-
tetrahydro-[1,2,4]triazine-6-carbonitrile (96) (87.2 mg, 44%) as an off-white solid; ES-
HRMS m/e caled for CoHisCLNsO; M+H)" 447.0734, found 447.0735. Exact Mass
=446.0661; Molecular Weight = 447.2838.

Example 23: TR/RXR/GRIP Assay

In this Example, a TR/RXR/GRIP assay was used to test representative compounds of
formula (I). Abbreviations used: H6-TRp, ligand binding domain of thyroid hormone
receptor B with hexa His tag; H6-TRa, ligand binding domain of thyroid hormone receptor
o with hexa His tag; EE-RxRq, ligand binding domain of retinoid X receptor with EE-tag;
APC, allophycocyanin; BSA, bovine serum albumin; DMSO, dimethyl sulfoxide.

Materials
The ligand binding domain (amino acids 148-410) of thyroid hormone receptor 3 (H6-
TRP) and the ligand binding domain (amino acids 202-461) of thyroid hormone receptor o
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Exanpl e 10 0. 767 oxo-1, 6-di hydro-pyridazi n-3-yl oxy) -
phenyl]-acetic acid Synthesis of

W 300500903 ono- 4- (1-i sopropyl - Exanple 11 1.2 PCT/EP2006/064093

6-9xo-1,6-dihydro pyridazin;31gboxy)- phenyl ] -acetic
%ié—ﬂ:&%@ V\%e%é ( _EL)' ltooa{ ].(l esxﬁrgsosporno\%gtlo} SE&%&{ (]N 06V_agen Milwaukee,
WIEWC@ cBMfahféé%'N‘ Té%nﬁ(ﬂa‘irﬁé)&ﬂls) seaﬂﬁﬁ)fl Irhe resulting recombinant hexaHis

di oxo- 2, 3, 4, 5-t et rahydr o-
t‘a,ggc(ﬂ]])rtomnaszwae -pﬁe(hmcdbmrii toli BE2 12(-DE3) cells. Cells Were grown in Terrific

By gémd}gallgﬁgﬁ)ge R4S PO AT G B GG prbpLore (3.3 %, wiv)

Fiﬁ%’y%lllétf KB&LRE03 5 ) QH(?NaFl 3% MV vsing shyle sk yviga 24 hour

4-('5-1 sopr opy -0X0-
thidbytibman p)amMaPTFG—zﬁ 291 ﬁehdmyés)edmmnysleii wﬁcfaiblv@hmms @f Buffer A

Di b 4- 6- 1, le 15
[’.QWJ@S:)@) g&jgi‘ h- ]S%WD/NBé) §'1F1§a-(8(§(ﬂg\4)}lllqdﬁl(§§,g(? (i)?g\/lé)clin@rcgpto ethanol,

%ﬁ ég%)d gg}%{)(zg)fr% (g_dar?% érﬁe@%’alhgam r]i)ﬁ%é B{Jteasm of éo%ktaﬂ (Roche

phvgfystics &ngbhgl i\x@@a(ﬂlﬁa 1é slorry aed sabyeH @njcateddortdne min five times at 4°
triazine-6-carbonitrile Exanple 17 2.04
€3, Hegpyenspnwas cadiilygest vy 148 Beglgnanngotor for two hours at 127,300

SRR R i R RO NTE Riase bizc 20210 gotumn.

RXeRhehifseRin| Bhff@ﬂ"}\ B8SRB @H@Sm vas datva Wlm&@b/&ontammg

acetic acid [3,5-D chloro-4-(5-isopropyl-6-o0xo-1,
0.25M Imidazole.

The ligand binding domain of human retinoid X receptor (amino acids 225-462) (RxR)
was engineered with N-terminal His6 and EE (EFMPME) tags, a thrombin cleavage site
between the His6 and EE sequences, and cloned into pACYC vector. The resulting His6-
EE-tagged protein was produced in E. coli cells. Cells were grown using shake flasks with
an 18 hour induction in 0.1mM IPTG at 18° C, harvested and suspended with five volumes
of Buffer B (0.025M Tris, 0.3M NaCl, 0.02 M imidazole, 0.01M B-mercaptoethanol, pH
8.0). Lysozyme (0.2 mg/ml, Sigma) and Complete Protease Inhibitor Cocktail (Roche
Diagnostics Gmbh) were added and stirred for 30 min. at 4°C. The suspension was
sonicated for 30 seconds, five times, at 4°C. The suspension was centrifuged for 20 min. at
12,000 RCF. The supernatant was filtered by 0.45 pm pore size membrane and 0.5% NP-
40 was added. The His6-tagged protein was bound to and eluted from NiNTA metal-
affinity resin (QIAGEN, Valencia, CA). The protein was concentrated and dialyzed.

The His6 tag was removed from EE-RxRa by thrombin digestion, using 10 units thrombin
(Pharmacia, Piscataway, NJ) per mg protein and incubating for 2 hours at 25 °C. Removal
of thrombin was done batch-wise using Benzamidine-Sepharose 6B (Pharmacia,

Piscataway, NJ). The protein was concentrated and dialyzed. This protein was used in the

coactivator peptide recruitment assay.
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Exanple 18 9.178
di hydr o- pyri dazi ne- 3-sul finyl)-phenyl] acetic acid

W 39053/009eh! or o- 4- (5-i sopropyl - 6- 0xo- 1, 6- ExanpbPer/E£B2006/064093

6. 98 di hydro- pyridazine 3-sul fiagyl ) - phenyl ] - acetic
1"&%_512% él’gil %gnq{— Qs glntlboa RL& R}Sb:&_n?u)fg%fe%l’sgéptavidm were

gﬁ&mwﬁ@wp&mmi&%ﬁ Q»ﬁmiyhcmsmn&as
5-di oxo- 2, 3, 4, 5-t et rahydr o-

1, 2, 4]tr|a2|ne 6- carbonltrlle 2-

%ﬁﬁRgm mg 5 i sopr.opyl - 6- 0x0- - Exanple 21

€' CBW VR4OK PEPL esrﬁf%m‘?‘) aﬁ%nyl] 2H |

1,2,4] triazine-3,5-dione 2-

[3, 5-Di chl oro-4-(5-isopropyl- | -nethyl- Exanple 22

@hﬁ@ﬁm&dﬁms af B IRy ooy ihi SdaaMHeey) pre v Ity M pTanYl(s% NP40
5-di oxo-2, 3,4,5-tetrahydro-

ﬁrxl Q241}g/mi BSAr{BirslingaB wEm) was mixefltwithsan egjuplevalymge pSEB KR (50

b b RSB R R mErdifiant PR HCi48M DS R ibHERuELO- 12 mM) in

PMI@ a9 'ﬂl%n(hfdd&hﬁndotﬁé fsmﬁﬁ&@fnc@ay@&pdtmaﬂt%mnﬁﬁ T'Iﬁfi? microliters of
and stil hin the scope of the appended

blloanﬁlp\mpﬁ%(ﬁl@mgat@rPWIE@KHK(IDHRM@DS&SPV@WHZ) (100

b 5 e B Frcali Ataofis i ten Ried b o spfuion incubated

BRSWET for BO S, d T%@u@%htér@@f %lutl(lﬁ?&ﬁﬁﬁmmgq BR8N B&oBfum-conjugated

formula (I) 10 M crocrystal line
a@l-hedadsie aﬁﬁhoﬂy fagd 460 EMngCLcanjugsted btyeptamdm&ﬁ)S@nﬂcg Tris, pH 7.4,

%)O gan%aC? cf/ 0. 5nygl/r%}/ lggglxilagsoalglge and the solutrlrgn %Cubateragat 4° C for over

night. An aliquot (35 ul/sample) was transferred to 384-well black microtiter plates. The
HTREF signal was read on the Victor 5 reader (PerkinElmer Life and Analytical Sciences).

TRo/RXR/GRIP coactivator peptide recruitment assay

The assay protocol is essentially the same as that of TRB/RXR/GRIP coactivator peptide
recruitment assay as described above except that 125 nM of H6-TRa, 125 nM of EE-RxRa
and 250 nM of biotin-GRIP were used.

As shown in the Table below, the tested compounds are thyroid hormone receptor agonists,

with ECsy values from the THR-beta/RXR/GRIP recruitment assay:

[4-(5-Isopropyl-6-0x0-1,6-dihydro-
Example 1 7.745 pyridazin-3-yloxy)-3,5-dimethyl-phenyl]-
acetic acid

[3-Chloro-4-(5-isopropyl-6-oxo0-1,6-
Example 2 7.31 dihydro-pyridazin-3-yloxy)-5-methyl-
phenyl]-acetic acid (10b)

Example 3 0.51875 [3,5-Dibromo-4-(5-isopropyl-6-0x0-1,6-




Sodi um starch glycolate 12.5 ng 17.0 ny
( Ker nel
net hyl

stearate 1.5 ng 4.5 ny
W(Wg007/{6099m Coat :

ng Pol yet hyI ene gI ycoI

Hydr oxypr opyl

Magnesi um
Weight) 120.0 ng 350.0

cel | ul 0oseP@I/EP10g6/064093
8 nmy 1.6 ng Talc

ono V-

bofyvinyl;

pyrrol i done in wat

atihydfovpygdainid-atoay)-phamiyl edetic

wi th sodjum starch gl ycol gteidand nmagesi unst ear ate and
conpr esseulI to yl_l el d ker IneI S [815-B&H1096-4- 338 gF8pyl-6-0x0-1,6-
r nuely. nels ar
agﬁégﬁﬂé’ 43 ol ﬁt [ o%ﬁggs pensi|o Cﬁh};d?&? xﬁ&a%ﬂb%m\ﬁe&gﬁlﬁngl dgete
f--m-eoat—WO-2007/-009913—REH EP2006/-064093
Exanpl e B| Capsul es cont ai ni t?ﬁ@#@ﬂ%ﬁi OPTOPYI 6-0x0-1,6-
i Kgtepleents can BManuf act|ubBuire-Ryadazsndalony bpkgnyll-
manner: | ngredi ents Per cagsubprionBoagidund of fornul a
(1) 25.0 mg Lactose 150. 0 [ng,5-DMrhloeo-dt(@risdprly]-6-owp-1,6-
Takemple® My 5 Tb%%onponentcﬁh@&@p%@avzﬁm@m }rpmgllaﬁﬁkd)]
filled into capsul es of si zeacgt1C Exanpl e I njection
SOI uttons|{can tave the fot oW nd
forlrru/.I a (1) 3 Ollgg Pol yelsé I%gfﬁe?&(gé?q% 6(% (i
b Acid 91147 ad pH ;%P‘Y ERMSAYL-
solutionslad 1.0 nl oxalamicC acl
2-[3,5-Dichloro-4-(5-isopropyl-6-oxo-1,6-
dihydro-pyridazin-3-yloxy)-phenyl]-3,5-
Example 8 0.1918 diox0-2,3,4,5-tetrahydro-[ 1,2,4]triazine-6-
carbonitrile
2-[3,5-Dichloro-4-(5-isopropyl-6-oxo-1,6-
Example 9 0.115 dihydro-pyridazin-3-yloxy)-phenyl]-2H-
[1,2,4]triazine-3,5-dione
[3,5-Dichloro-4-(5-isopropyl-1-methyl-6-
Example 10 0.767 0x0-1,6-dihydro-pyridazin-3-yloxy)-
phenyl]-acetic acid
Synthesis of [3,5-Dibromo-4-(1-isopropyl-
Example 11 1.2 6-0x0-1,6-dihydro-pyridazin-3-yloxy)-
phenyl]-acetic acid
2-[3,5-Dichloro-4-(5-isopropyl-6-oxo-1,6-
dihydro-pyridazin-3-ylmethyl)-phenyl]-
Example 12 0.133 3,5-diox0-2,3,4,5-tetrahydro-
[1,2,4]triazine-6-carbonitrile
2-[3,5-Dichloro-4-(5-isopropyl-6-oxo-1,6-
Example 13 0.092 dihydro-pyridazin-3-ylmethyl)-phenyl]-
[1,2,4]triazine-3,5-dione
[3,5-Dichloro-4-(5-isopropyl-6-oxo-1,6-
Example 14 2.99 dihydro-pyridazin-3-ylmethyl)-phenyl]-
acetic acid
[3,5-Dibromo-4-(5-isopropyl-6-0xo-1,6-
Example 15 0.601 dihydro-pyridazin-3-ylmethyl)-phenyl]-
acetic acid
2-[3,5-dichloro-4-(5-isopropyl-1-methyl-
6-0x0-1,6-dihydro-pyridazin-3-yloxy)-
Example 16 0.066 phenyl]-3,5-dioxo-2,3,4,5-
tetrahydro|1,2,4]triazine-6-carbonitrile
[3,5-dichloro-4-(5-isopropyl-6-oxo0-1,6-
Example 17 2.04 dihydro-pyridazin-3-ylsulfanyl)-phenyl]-
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2-[3,5-Dichloro-4-(5- 1sopr0py1 1-methyl-

6-0x0-1,6-dihydro-pyridazin-3-ylmethyl)-
phenyl]-3,5-dioxo0-2,3,4,5-tetrahydro-
[1,2,4]triazine-6-carbonitrile

*® *® *®

It is to be understood that the invention is not limited to the particular embodiments of the
invention described above, as variations of the particular embodiments may be made and

still fall within the scope of the appended claims.



Lact ose, fine powder 1015.0 ng Mcrocrystalline
cellulose (AVICEL PH 102) 1400.0 ng Sodi um
w@e arosoxpnet hyl cel lul ose 14.0 ng Pol yvi nyl pyrrOI/ERN€064093

K 30 10.0 ng Magnesium stearaig 10.0 ng Fl avoring

additives 1.0 ng 5 The active ingredient is mxed wth

EsamplecA i crocristalline cellul ose and sodi um

car boxynet hyl cellul ose and granulated with a m xture

of Fialch¥ied YAtRYE EQtAiFAR ehd BNYRIS ingrediBifs BirABUhAtSadtSred in a

m xed.w th magnesi um stearate and the flavouring

SOIYPRYQAIS™AMET i | | ed into sachets. WO 2007/ 009913

PCT/ EP2006/ 064093 147 CLAIMS 1. Compounds of the

Ingredidngs (1): R8 ONNN X R R2 5 (~) wherein: Ais O

CH2, S, SO or S2; X and Y are each i ndep¥mderied y

%eglre‘i-t ed fromthe group consisting of Br, d and -CHS;
¥ is selected fromthe group consi sting of:

CotiRyid GCOknula @CH2COOH, - NHC(=0) COOH,  HINH@Ig2 CQROBID mg
ﬂﬁcﬂé‘&gaﬁ%élﬂﬂoé NH NN O and N=N Z is s ﬁlrg - Czhis mg

Lactose hydrous 60.0 mg 70.0 mg
Polyvinylpyrrolidone K30 12.5 mg 15.0 mg
Sodium starch glycolate 12.5 mg 17.0 mg
Magnesium stearate 1.5 mg 4.5 mg
(Kernel Weight) 1200 mg  350.0 mg
Film Coat:

Hydroxypropyl methyl cellulose 3.5mg 7.0 mg
Polyethylene glycol 6000 0.8 mg 1.6 mg
Talc 1.3 mg 2.6 mg
Iron oxide (yellow) 0.8 mg 1.6 mg
Titanium dioxide 0.8 mg 1.6 mg

The active ingredient is sicved and mixed with microcristalline cellulose and the mixture
is granulated with a solution of polyvinylpyrrolidone in water. The granulate is mixed with
sodium starch glycolate and magesiumstearate and compressed to yield kernels of 120 or
350 mg respectively. The kernels are lacquered with an aqueous solution / suspension of the

above mentioned film coat.



R2 is lower alkyl; 20 R3 is Hor lower alkyl; nis 1,
2 or 3; pislor2; or a pharnmaceutically acceptable

wa adov/ommiest er thereof. WO 2007/009913 PCT/EP2006/064093
PCT/ EP2006/ 064093 148 2. Conprzwnds according to claim
1, wherein X and Y are eacgr: li; Compounds
according to claiml1, wher WP Y are each . 5
4. Conmpounds according to claiml, wherein X and Y are
€ a@ﬁp m%@ontaﬁmg@ﬁ@ﬂﬂléﬂd@g iAsfealedistdn b nfah@fabiuled MARLEVIMtional
Xis d, and Y is -CH3. Compounds according to
glaanam 1, wherein R is sel ected fromthe group
consisting 10 of. -(CH2)" COOH, - OCH2COOH;
Ingrgdienty COOH;, and - NHCH2COOH; and 15 esters therBafcapsule
7. Conpounds according to claim6, wherein R is

d Conpounds according to claim 7,

W&%I nn ‘ila%ﬂo 9. Conpounds according to cl ai mg e
Mol n R‘ |s - NHC(=0) COOH.  10. Conpounds accor di15g.0 mg
to.claim1, wherein R is: NN Ny O (CH2)p )NH Z N ~N
YRigg stargly N=N  11. Conpounds according to clai m 1020-0 mg
wierein R is WO 2007/009913 PCT/ EP2006/ 064093 1495.%,mg

The components are sieved and mixed and filled into capsules of size 2.

Example C

Injection solutions can have the following composition:

Compound of formula (I) 3.0 mg
Polyethylene glycol 400 150.0 mg
Acetic Acid g.s. ad pH 5.0
Water for injection solutions ad 1.0 ml

The active ingredient is dissolved in a mixture of polyethylene glycol 400 and water
for injection (part). The pH is adjusted to 5.0 by acetic acid. The volume is adjusted to 1.0
ml by addition of the residual amount of water. The solution is filtered, filled into vials

using an appropriate overage and sterilized.



Nl -NYO NH Z O 12. Conpounds according to claim 11,

wherein Z is CN. 5 13. Conpounds according to claim1,
wobe@reiiR2 is | ower alkyl having from1 to 3 ECT/BPIN®064093

14. Conpounds according to claym 11, wherein R2 is

| ower al kyl having 3 C atons. _10 15. Conpounds

according to claim1, wherein mxampleDs. 16, A

compound according to claiml1, which is O N N Br COON

H3 SofPlidlatdh capkble®Eoraipig B ingahdr¥diams et Bdmenda@dtlred in a

or ester thereof. 17. A conpound according to claim

GONVERTUR! PEMCH NN Gl | COOH H3C 020 CH3 O or a

pharmaceutically acceptable salt thereof. WO

2007/ 009913 PCTapsakO@8tOE4093 150 18. A conpound

according to claiml1, whichis HONONCI COOH n\ ~

Ugﬁggl%f%ﬂa?[)or a pharmaceutically acceptable sghiy,

or

ster thereof.

Yellow wax 8.0 mg
Hydrogenated Soya bean oil 8.0 mg
Partially hydrogenated plant oils 34.0 mg
Soya bean oil 110.0 mg
Weight of capsule contents 165.0 mg
Gelatin capsule
Gelatin 75.0 mg
Glycerol 85% 32.0 mg
Karion 83 8.0 mg (dry matter)
Titanium dioxide 0.4 mg
Iron oxide yellow 1.1 mg

The active ingredient is dissolved in a warm melting of the other ingredients and the
mixture is filled into soft gelatin capsules of appropriate size. The filled soft gelatin capsules

are treated according to the usual procedures.



19. A compound according to claim1, which is HH3C O
NON (?*"~ COOH H3C OCH3 CH3 10 or a

w@barmeedt i cal |y acceptable salt or ester thereDkEP2006/064093
20. A conpound according to chagm 1, whichis O H HN
O NONC NO | H3CO 15 CH3 C or a
Examplecteut i cal |y acceptable salt or ester thereof.
21. A conpound according to claim2, which is WO
2 OQXG,’}QQ%%;&HB@ %E?@Qﬁﬁﬂ@%%ﬁ:nts]&ﬂ; b niEnufdcabedAnMdY¥nVerNonal
Ol I/ NH3CO or a pharmaceutically
JeEdt abl e sal't or ester thereof 5 22. An ester of a
compound according to claim®6, which has an ester
gooppundcalifoesgolidi ng to R which is - NHC( O)COOQ SOOmg
p@gg gm;%§N&§ter group corresponding to said ?-}

ro

ounds according to claim1l, selecte

M@O%%M@ éﬂblﬂ@tc.(AyIGELf@ 02) 0.0 mg
Bé}dlﬁé da%& Pl 11§ 1, 6- di hydr o- pyri dazi n- 3-yl oxyao%lg
Polyvm)r}l‘f) tho e?g%] acetic aci d, 10.0 mg
Magnesium stearate 10.0 mg
Flavoring additives 1.0 mg

The active ingredient is mixed with lactose, microcristalline cellulose and sodium
carboxymethyl cellulose and granulated with a mixture of polyvinylpyrrolidone in water.
The granulate is mixed with magnesium stearate and the flavouring additives and filled into

sachets.



[ 3- Chl or 0-4- (5-i sopropyl - 6- oxo- 1, 6-di hydro- pyri dazi n-3
-yl oxy) - 5- net hyl - phenyl] -acetic acid,
W 30053/00903 ono- 4- ( 5-i sopropyl - 6- oxo- 1, 6- di hydr oPQYEPDaZ164093
n- 3-yl oxy) - phenyl ] -aceti c aci d47
[ 3,5-Dichloro-4-(5-isopropyl+6;¢ -1, 6-di hydro- pyri daz
i n-3-yl oxy) - phenyl ] -acetic §g¢§@ﬁ§15

3-[3, 5-Di brono-4-(5-isopropyl - 6-oxo- 1, 6-di hydro-pyri da
zi n- 3-yl oxy) - phenyl ] -proprionic acid,

I3, 5- Copbwnds-o4 tfeSormalp(bpy| - 6- oxo- 1, 6- di hydr o- pyri daz
i n-3-yl oxy) - phenyl am no] -acetic acid, N

[ 3, 5-Di chl oro-4-(5-i sopropyl - 6- 0xo-1, 6-di hydro-pyri daz
i n-3-yl oxy)-phenyl] -0 ianlc 20 acid, 2-
[3,5-Dichloro-4-(5- |sop£opyl 6- 0x0-1, 6-di hydr o- pyri daz
i n-3-yl oxy) - phenyl 3 dloxg- 2, 3,4, 5 tetrahydro- |
1,2,4] triazine-6- F$JI| 3

[ 3, 5-Di chl oro-4-(5-i sppropyl - 6- dlhydro pyri daz
I n-3-yl oxy) -phenyl] ,2,4 ari ne- 3, 5-di one, 25
[ 3, 5-Di chl or 0- 4- ( Ri“sopropyha - 6- oxo0- 1, 6-di hydr
o- pyri dazi n- 3-yl oxy) - phenyl ] - aceth aci d,

[ 3,5-Di chl oro-4-(5-isopropyl - 1- net'hyl - 6- oxa)l 6- di hydr
0- pyri dazi n- 3-yl oxy) - phenyl] -acetic acid,” WO

2007/ 009913 PCT/ EP2006/ 064093 152 2-

[ 3,5-Di chl oro-4-(5-isopropyl - 6- oxo-1, 6-di hydro-pyri daz
hha@mylnethyl) phenyl] -3,5- dioxo-2,3,4,5-tetrahydro-

1 ZEﬁ% #;é 6-carbonitrile, 2-
.3§§L i ¢h ?@ i sopropyl - 6- oxo- 1, 6- di hydr o- pyri daz
bsinafnﬁ'w LRty hlheﬁgﬂﬁgﬂf y] selecled ot the g%d%n@i@th?g of Ejﬂ, @fénd —CH;;

R3jssebtict ionothé gt &xp @opistimyéf: 6- oxo- 1, 6- di hydr o- pyri daz
|n 3- E#ﬁfthyl) phenyl ] -acetic acid,
(5-1sopropyl - 6-oxo-1, 6-di hydr o- pyri dazi
Qgg y wyl)-phenyl]-acetic acid, 2-
,E-dIC ’oro-4-(5-isopropy|-|
IﬁHChyDXED©Np 1, 6- di hydr o- pyri dazi n- 3-yl oxy) - phenyl ]
3, 5-_dioxo-2,3,4,5-tetrahydro [ 1,2, 4]
NHEPhGOO8:car boni tri | e,
3, 5-Di chl oro-4-(5-isopropyl - 6-0x0-1, 6-di hydro- pyri daz
n-3-yl sul fanyl)- phenyl ] - acetic acid, 10
3, 5-Pi chl oro-4-(5-isopropyl - 6-o0xo-1, 6-di hydro-pyri daz
ne- 3 nsul fanyl) - phenyl ] - a etlc aci d,
3,19°Di or 0- 4- ( 5-i sopr &gy, 6- oxo- 1, 6- di hydr o- pyri daz

nel|3- sahﬁonyl) phenyl ] - eg\flc acid,
? )

O . and N=N :

t
i
I
[
i
[
I

Z is H, or -C=N;

R’ is lower alkyl;

R’ is H or lower alkyl;
nis 1, 2 or 3;
pis1or2;

or a pharmaceutically acceptable salt or ester thereof.



10

15

20

25

2-
[ 3,5-Dichl oro-4-(5-isopropyl - 6-o0xo-1, 6-di hydro-pyridaz

wo n@78e®us f onyl ) - phenyl ] -3, 5- di oxo-2, PCT/EP2006/064093

3,4,5-tetrahydro- [ 1, 2,4] trnagine 6-carbonitrile, 2-

3,5-Pichlo -1 sopyopyl - 6- di h ; pyridaz
%h o- SBQH]IP?B ﬁfC%ﬁlgﬁfﬁ) ?faylg'{,; w fgem a1’1(f5 Y ar gacﬁl%r.
[1,2,4]triazine-3,5-dione, and 2-
[3,5-Dichloro-4-(5-isopropyl - |
3met h¢bmpoands-ate@dui gy dlaom pywhetaini X adl YlameedohlGl- pheny
] - 3,5-dioxo-2,3,4,5-tetrahydro- [ 1, 2, 4]
triazine-6-carbonitrile, or a pharmaceutically
acce pt@ﬁﬁp@uﬁ'a&c&ﬁm@% 8fairh 1 €%/RQEin X nd¢-are cach —CH

Phar maceuti cal conpositions conprising a conpoun&
according to any of clalns 1 - 23 and a

ggarggceutl %Eaccegﬁﬁ ?aW 2%% i d/o ?gﬁ

use as therapeutlc active substances. 25 26.
Conpounds according to any of clains 1 - 23 for use as
ther agenipbondaitording solbhinncebertmrR 'tif selécta@bfiromniie group consisting
and/ or prophyl axis of diseases which are nodul ated by
?ﬁyroid hor nrone anal ogs. 30 27. A nethod for the
Ibffﬁﬁfki ¢ and/or prophylactic treatnent of diseases
ﬁhl are ’ nodul ated by thyroid hornone anal ogs,
paCH,coOar: | y net abol i ¢ di seases, such as obesity,
h%gerlipidenia, hypercholesterolenia and di abetes, and

#sl i ¢ steatohepatitis), atherosclerosis,

di seases, hypot hyroidism thyroid
cancef&éﬁﬁgﬁﬁélooggls PCT/ EP2006/ 064093 153 and
tqbmtggdeddi sorders and di seases, which nmethod conpri ses

adm ni stering a conpound according to any of clains 1
- 23 to a human being or animal. 28. The use of

onpounds acgcor di of , cl ai 1 < t he
her abatiee BRE R PReat A A) vadeRa T sHatOH

di seases which are nodul ated by thyroid hornone

anal ogs. 29. The use of conpounds according to any of
81 ai n€ompouRB ateurdingdo then dpeberew naind/ or  prophyl acti c
treatnment of netabolic di seases, obesity,
hyperli pi dem a, hyperchol esterol em a, diabetes, NASH
QnonabBRﬁghmBzé&%@&@t@%ﬁﬁﬁbtWﬁ&fmﬁih@rﬂﬁﬁﬂe@ﬂ&b@H

car di ovascul ar di seases, ypothyr0|d|sn1 t hyroid
cancer and rel ated dlsorders and di seases. 30. The use

ounds, accordi n ny aims 1 - 23 for the
géepa FW%W“E@C“ﬁg@gégﬁéﬁ?i WB@BW'Itherapeutic and/ or
prophyl actic treatnent of di seases which are

| |
NP (CHy),
N
z NOF
0 . N=N

11. Compounds according to claim 10, wherein R' is
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nodul ated by thyroid hornone anal ogs. 15 31. The use
of conpounds according to any of clains 1 - 23 for the

w@e@paoats on of nedi canments for the therapeut PCT/BPIN@064093

prophyl actic treatnment of netahelic diseases,
obesity, hyperlipidem a, hyperiholesterolenia,
di abetes, NASH (nonal coholic t eat Qhepatitis),
at heroscl erosi s, cardi ovascyl aMN-dis@ases,

hypot hyroi di sm thyroid cancgr \gﬁsand rel at ed

di sorders and di seases. 32. e _INKention as
her ei nbef ore defi ned. Y4
O
12. Compounds according to claim 11, wherein Z is CN.
13. Compounds according to claim 1, wherein R” is lower alkyl having from 1 to 3 C
atoms.
14. Compounds according to claim 11, wherein R* is lower alkyl having 3 C atoms.
15. Compounds according to claim 1, wherein R? is CHs.
16. A compound according to claim 1, which is
H
0 N Br
P COOH
A
H,C
CH Br

or a pharmaceutically acceptable salt or ester thereof.

17. A compound according to claim 1, which is

o H\ Cl
e et
NS
H,C O
CH, Cl

or a pharmaceutically acceptable salt thereof.
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18. A compound according to claim 1, which is
H Cl
O N
P COOH
AN
H,C O
CH, CH,
5
or a pharmaceutically acceptable salt or ester thereof.
19. A compound according to claim 1, which is
H H,C
N
COOH
CH,
10
or a pharmaceutically acceptable salt or ester thereof.
20. A compound according to claim 1, which is
Q H
-
N jo
\N—
Cl
15

or a pharmaceutically acceptable salt or ester thereof.

21. A compound according to claim 2, which is
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9 d
H Cl NZ:
@) N N O
N AN
| N
NS
H,C 0O CN
CH, Cl
or a pharmaceutically acceptable salt or ester thereof.
22. An ester of a compound according to claim 6, which has an ester group

corresponding to R' which is -NHC(=0)COOR, wherein the ester group corresponding to
said “R” is NH,.

23.  Compounds according to claim 1, selected from the group consisting of
[4-(5-1sopropyl-6-0x0-1,6-dihydro-pyridazin-3-yloxy)-3,5-dimethyl-phenyl]-acetic acid,
[3-Chloro-4-(5-isopropyl-6-0x0-1,6-dihydro-pyridazin-3-yloxy)-5-methyl-phenyl]-acetic
acid,

[3,5-Dibromo-4-(5-isopropyl-6-oxo-1,6-dihydro-pyridazin-3-yloxy)-phenyl]-acetic acid,
[3,5-Dichloro-4-(5-isopropyl-6-o0xo0-1,6-dihydro-pyridazin-3-yloxy)-phenyl]-acetic acid,
3-[3,5-Dibromo-4-(5-isopropyl-6-oxo-1,6-dihydro-pyridazin-3-yloxy)-phenyl]-proprionic
acid,

[3,5-Dichloro-4-(5-isopropyl-6-0x0-1,6-dihydro-pyridazin-3-yloxy)-phenylamino |-acetic
acid,
N-[3,5-Dichloro-4-(5-isopropyl-6-0x0-1,6-dihydro-pyridazin-3-yloxy)-phenyl]-oxalamic
acid,
2-[3,5-Dichloro-4-(5-isopropyl-6-0x0-1,6-dihydro-pyridazin-3-yloxy)-phenyl]-3,5-dioxo-
2,3.,4,5-tetrahydro-[1,2,4]triazine-6-carbonitrile,
2-[3,5-Dichloro-4-(5-isopropyl-6-oxo-1,6-dihydro-pyridazin-3-yloxy)-phenyl]-2H-
[1,2,4]triazine-3,5-dione,

[3,5-Dichloro-4-(5-isopropyl- 1-methyl-6-ox0-1,6-dihydro-pyridazin-3-yloxy)-phenyl]-acetic
acid,
[3,5-Dichloro-4-(5-isopropyl- 1-methyl-6-ox0-1,6-dihydro-pyridazin-3-yloxy)-phenyl]-acetic

acid,
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2-[3,5-Dichloro-4-(5-isopropyl-6-0x0-1,6-dihydro-pyridazin-3-ylmethyl)-phenyl]-3,5-

dioxo-2,3,4,5-tetrahydro-[1,2,4]triazine-6-carbonitrile,
2-[3,5-Dichloro-4-(5-isopropyl-6-0x0-1,6-dihydro-pyridazin-3-ylmethyl)-phenyl]-
[1,2,4]triazine-3,5-dione,
[3,5-Dichloro-4-(5-isopropyl-6-o0xo0-1,6-dihydro-pyridazin-3-ylmethyl)-phenyl]-acetic acid,
[3,5-Dibromo-4-(5-isopropyl-6-0xo-1,6-dihydro-pyridazin-3-ylmethyl)-phenyl]-acetic acid,
2-[3,5-dichloro-4-(5-isopropyl- 1-methyl-6-0x0-1,6-dihydro-pyridazin-3-yloxy)-phenyl]-3,5-
dioxo-2,3,4,5-tetrahydro[ 1,2,4]triazine-6-carbonitrile,
[3,5-Dichloro-4-(5-isopropyl-6-0x0-1,6-dihydro-pyridazin-3-ylsulfanyl)-phenyl]-acetic acid,
[3,5-Dichloro-4-(5-isopropyl-6-o0xo0-1,6-dihydro-pyridazine-3-sulfinyl)-phenyl]-acetic acid,
[3,5-Dichloro-4-(5-isopropyl-6-o0xo0-1,6-dihydro-pyridazine-3-sulfonyl)-phenyl]-acetic acid,
2-[3,5-Dichloro-4-(5-isopropyl-6-oxo-1,6-dihydro-pyridazine-3-sulfonyl)-phenyl]-3,5-
dioxo-2,3,4,5-tetrahydro-[1,2,4]triazine-6-carbonitrile,
2-[3,5-Dichloro-4-(5-isopropyl-6-oxo-1,6-dihydro-pyridazine-3-sulfonyl)-phenyl]-2H-
[1,2,4]triazine-3,5-dione, and
2-[3,5-Dichloro-4-(5-isopropyl-1-methyl-6-0xo0-1,6-dihydro-pyridazin-3-ylmethyl)-phenyl]-
3,5-diox0-2,3,4,5-tetrahydro-[ 1,2,4]triazine-6-carbonitrile,

or a pharmaceutically acceptable salt or ester thereof.

24. Pharmaceutical compositions comprising a compound according to any of claims 1

- 23 and a pharmaceutically acceptable carrier and/or adjuvant.

25. Compounds according to any of claims 1 - 23 for use as therapeutic active
substances.
26. Compounds according to any of claims 1 - 23 for use as therapeutic active

substances for the treatment and/or prophylaxis of diseases which are modulated by thyroid

hormone analogs.

27. A method for the therapeutic and/or prophylactic treatment of diseases which are
modulated by thyroid hormone analogs, particularly metabolic diseases, such as obesity,
hyperlipidemia, hypercholesterolemia and diabetes, and NASH (nonalcoholic

steatohepatitis), atherosclerosis, cardiovascular diseases, hypothyroidism, thyroid cancer
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and related disorders and diseases, which method comprises administering a compound

according to any of claims 1 - 23 to a human being or animal.

28. The use of compounds according to any of claims 1 - 23 for the therapeutic and/or

prophylactic treatment of diseases which are modulated by thyroid hormone analogs.

29. The use of compounds according to any of claims 1 - 23 for the therapeutic and/or
prophylactic treatment of metabolic diseases, obesity, hyperlipidemia, hypercholesterolemia,
diabetes, NASH (nonalcoholic steatohepatitis), atherosclerosis, cardiovascular diseases,

hypothyroidism, thyroid cancer and related disorders and diseases.

30. The use of compounds according to any of claims 1 - 23 for the preparation of
medicaments for the therapeutic and/or prophylactic treatment of diseases which are

modulated by thyroid hormone analogs.

31. The use of compounds according to any of claims 1 - 23 for the preparation of
medicaments for the therapeutic and/or prophylactic treatment of metabolic diseases,
obesity, hyperlipidemia, hypercholesterolemia, diabetes, NASH (nonalcoholic
steatohepatitis), atherosclerosis, cardiovascular diseases, hypothyroidism, thyroid cancer

and related disorders and diseases.

32. The invention as hereinbefore defined.



