WO 2007/009913 PCT/EP2006/064093 -1 PYRIDAZINONE

DERIVATIVES AS THYROID HORMONE RECEPTOR AGONISTS The
wo ﬁ?ggg?ﬁgiﬁvention is directed to novel th¥roid receptor Iigandg;(jgg?ﬁ%?ﬂ%{ﬂ@4093

to 5 pyridazinone analogs of formula I)R 1 O NON R R AY (I) wherein:

10Ais O, CH2, S, SO or SO2; X and Y are each independently selected

from the group consisting of Br, Cl and -CH3; R'is selected from the

group consisting of -(CH2)" COON; -OCH2COOH; 15 -NHC(=0)COOH,;

-NHCHRARIDAZINO'NE (DERIRTAMRS S DHINBQHN HIDRMOH Br

-C=N; R2 is lower alkyl hgmieefporokiasORems CS/11.5.06 WO
2007/009913 PCT/EP2006/064093 2 R3is H or lower alkyl;

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

5 pyridazinone analogs of formula (I}

wherein:
10 A1s0, CH, S, SO or SO,
X and Y are each independently selected from the group consisting of Br, Cl and ~CHj;
R’ is selected from the group consisting of
-(CH,),COOH;
-OCH>COOH,;
15 -NHC(=0)COOH,
-NHCH,COOH;

20 ZisH, or -C=N;

R” is lower alkyl having from 1 to 4 C atoms;
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nis lor 2; pis 1 or 2; or a pharmaceutically acceptable salt or ester
thereof. 5 The invention is also directed to methods of preparing such

WO @B PpeRTddls which are useful for treating metabolic disease$SEUERH§6/064093

obesity, hyperlipidemia, hypercholester@dlemia and diabetes and may be
rRisefubiap athemdisorders and diseases such as NASH (nonalcoholic
steatohepatitis), liver steatosis, atherosclerosis, cardiovascular diseases,
Ay, hSthgroidism, 10 thyroid cancer and related disorders and diseases. All
pQQ@l@mg;nts cited or relied upon below are expressly incorporated herein
by reference. Thyroid hormones are critical for normal growth and

T

Of 8 VBRI BHEHtISHIY fer e RIRRiSIFR g T PR eaBBIEeAbmeostasis (Paul M. Yen
Physiological reviews, Vol. 81(3): pp. 1097-1126 15 (2001)). Circulating
levels of thyroid hormones are tightly regulated by feedback mechanisms

Tieetiadmiostisattin dspitedaeynbiieid SHPTYaes, SPRieintgshdactioah are useful for
[ t idj hype idi ,
e o R T P ehotemin and
diﬁmmebabaﬁ@#aﬁ@; bty @mpmm,tﬁmmtemh_, d3aNé Sl Usolhealcoholic
saathehaviar 29.Tyaid hormens s draduced By he (v 930 8BS myroigism,

SECTEtRY NG circulation s o drstinet orms,

Byl Stetradddelitdt yienider{ Tdd dirvd3¢5, Aldridiononkrthyionine (1R upon below
While T4 is.the redo%‘nant fgrm fsecreted by the thyroid gland, T3 is the
ﬂFﬁS}‘é’rﬁ%}Sdﬁlggﬁ@O%ﬁ Forth X 15" &8Rverted to T3 by tissue specific

deiodinases in all tissues but 25 predominantly in the liver and kidney. The
biological activity of thyroid hormones_ is mediated by thyroid hormone

TRERFETIRSS (RSACTHGAL BN ASEL RaYIHWENY S vEoPps 48ty maintaining
30931 TRmbSIORS torihe SEPSEATY KORMEASBURIEr KRIERINrS): TRS 1097-1126

form heterodimers with the retinoid receptor that act as ligand-inducible

(R AHS brigftiBrHacRSrs!c YRS by tidae BRIy dtim AR DIARvisdingy feedback
MARNRN AR ANYHRIEHMIIRHRIPAR, A0 ANGregUiale FRIR XSS leading
through interactions with DNA response elements and with “various

IpUBRIh e Halsr & M By Ehras Sl T He et po s i phergiones exert
RERHREVERIOD A ERARIR 6N B0 AP WL B NERGIIAC! 8Rbolic rate, body

products produce multiple forms of
temperature, cholesterol, bone, muscle and behavior.

Thyroid hormone 1s produced by the thyroid gland and secreted into circulation as two
distinct forms, 3,5,3,5 -tetra-iodo-L-thyronine (T4) and 3,5,3’-tri-iodo-L-thyronine (T3).
While T4 is the predominant form secreted by the thyroid gland, T3 is the more biologically
active form. T4 is converted to T3 by tissue specific deiodinases in all tissues but
predominantly in the hver and kidney. The biological activity of thyroid hormones is
mediated by thyroid hormone receptors {FRs) (M.A. 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 clements and with
various nuclear co-activators and co-repressors. The thyroid hormone receptors are derived
from two separate genes, o and 8. These distinct gene products produce multiple forms of

their respective receptors through differential RNA processing. The major thyroid receptor



10

15

20

25

30

their respective receptors through differential RNA processing. The major
thyroid receptor WO 2007/009913 PCT/EP2006/064093 3 isoforms are

WOoahEastiaind 132. Thyroid hormone receptors al, 81 and 82 RimdEirgneitk4093

hormone. It has been shown that the thysoid hormone receptor subtypes
iAnHiardntheln contikiion PRAGHEHaFNAOFICRISRPADSES- R8I bind thyroid
studies suggest that TRB1 plays an important role in regulating TRH _
h&ﬁ}}ﬂ?ﬁodﬁhﬂﬂé’%ﬂn@‘ﬁ&ﬁh{g Aetharihapiddaraang weapior SulbrRrsran differ in their
crians i, the | . . i o : |
e YR TR plays an
I2p9rRO0 (Ao IO e TREE JIRYS Ghyimisopianteleing heguienmghdarnt regelgBog thyroid

REa PR okl B R EORA 5RO o o

(dffecid afthwatigzHammones (Abyl ve thiefagditidalydoenasiciakif polva?se300 (1999)).

ts_can be minimized or elimipated.(Paul M. hysiological, .
e, e A e P o B b e Kbt Gigerinology, Vol
1Hestig SDIIGE Y200 13(5): Johadlo:b00 §2084)).J. Feiyexamplel, tnsoish. R640-R646
h nes increase metabolic rate, oxygen consumption and heat 15
(E)%gﬁction and thereby reduce body weight. Reducing body weight will

have a beneficial effect in obese patients by ameliorating the
co-morbidities associated with obesity, and may also have a beneficial

SORCOOHGIFdErICEShFoidhpaRp SRenks Wigkapgpiceluibputbicial Ahwsinepe cffects
dhesenauticaiba Renalicialeifeptof fnysaid PH&@P&?\%&F'R%W?%P@MSR: pp. 1097-
0

serum low 20 density lipoprotein (LDL) (Eugene Morkin et. al. Journal

IiflectiBbantd ettisteh ewraiofoRyy; Voiciz. doruesa¥al 46 (Room)Aihadd (2004)).
we e&&?ﬁﬂ@, “E'ﬁﬁﬁ}’cp HBHQEISTR S 5SasiaiRd W p:ﬂé 9\’(\{)?%%1[1 Sﬁg Hmmé)tﬁ%ll_ and heat

cholesterol, which is attributed to thyroid hormone incre epati
prsciptsmestptdbsishyaredwtimadyinge il mBavsiisgrbofig hotegie rolitbabile beneficial
G S;?]Jo‘t])et 35 2§ b @l HIPIGRERe YO 2%RRiSCHAFEPL i

6Hypo]t yroi% r%,?%n g? %rn, #%s n asgo%}%a%g}g%\lﬁt%a%om&e@“&h obesity, and may
aisgpkreh ol bstefoliehuiBicanditigyyoithivorontme replase peihitheidpyisekh diabeies.

to lower total cholesterol (M. Aviram et. al. Clin. Biochem., Vol. 15: pp.

62-66 (1982); J.J. Abrams et. al. J. Lipid Res., Vol. 22: pp. 323-38 (1981)).
Aivgteid ﬁffwa{pmlqiedﬂgs’obﬁﬂfmﬁﬁl effectnodnimalihbdeiste ave thevbanefigiatrum low
d%ﬁse:%tg 0}%@8?8%%”%&3 (BEugene Morkin et. al. Journal of Molecular and Cellular

Cardiology, Vol 37: pp. 1137-1146 (2004)). It has been found that hyperthyroidism is

associated with low fotal serum cholesterol, which is attributed to thyroid hormone
increasing hepatic LDL receptor expression and stimulating the metabolism of cholesterol to
bile acids (J.J. Abrams et. al. J. Lipid Res., Vol. 22: pp 323-38 (1981)). Hypothyroidism, in
turn, has been associated with hypercholesterolerma and thyroid hormone replacement
therapy is known to lower total cholesterol (M. Aviram et. al. Clin. Biochem., Vol. 15: pp.
62-66 (1982)§ J.J. Abrams ct. al. J. Lipid Res., Vol. 22: pp. 323-38 (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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cholesterol and improving the ratio LDL to HDL by increasing the
expression of apo A-1, 30 one of the major apolipoproteins of HDL (Gene

WO 28074858 &t. al. Biochemical Pharmacology, Vol. 56: pp. 12 E4PFR1GGEE4093

G.J. Grover et. al. Endocrinology, Vol. #45: pp. 1656-1661 (2004); G.J.
alsGoverr ahealidRroc.aato #tadsiS and) SheVoirdi00a Rl 0864sE00T e incidence of
ot (2003%). Through.its effects on LDL and HDL éholes ero|, it isé%gssible

i NETHe TREETNVG S0671088#EBCPIERDOBEIDEH0SD s Slgesterol.
Adawenrihg, incofiatheiessienani SIancie e tseiOvareUah sHseREe8a) [ AR important

incidence of atherosclerotic vascular disease is directly related to the

risfeAPOF LIESh 6l edfeitipd ABRRbRRIY WHB ratheERAeierREstHBREhyWBb Expert Opin.
In%@?ﬁ&@%ﬁ!@%%ﬁ!@@)ﬁ@@ amgafm Hi%'ﬁxféﬁtﬁ. W@B.'E_Sd%‘.’%&b., Vol.

in patients with atherosclerosis (Paul Webb Expert Opin. 5 Investig.
Toppigd2 R0 8(®I3Pp. 489-500 (2004); de Bruin et. al. J. Clin. Endo.

Metab., Vol. 76: pp. 121-126 (1993)). With the incidence of obesity and its

co-morbidities, diabetes, metabolic syndrome, and atherosclerotic
Withsthelandibwaseofi sihgsity epideitsicoames bifsicsilidiedt wsmpetabdicapabienc, and

reatin |seas oyld be highly desirable. To date. the.
S e P By 3£ 0 capadle of
trdiite dlimpa héisaekesr seosilde teffbgtblnsiouiaitd Withimypatibyteidisemiic uses of the
specially cardigvascular toxicity. Therefaore, efforts.have been.made to i

e S O A BT et LAY B M Roai iy asociaed
willohpenthyeddpior betaadiecindiyascitr tissitggelective action. Such

thyroid hormone mimetics may yield desirable reductions in body weight,

lipids, cholesterol, and lipoproteins, with reduced impact on
Tieaedieyastutey funstivreermarma fupstion.ef th@oid hormone analogs which exhibit
) hypothalamus/gguitary/thyroid axis (A.H. Underwood et al. Nature, Vol.
inegsases tyseid) 26rPpe8aIeeEpiyT At ety i pdoy HEsppdefsstive action.  Such
th AP Ao tRR A £4RRAN: Gndy GERY QR EIRIREHARIATY My 14 RP tipids, cholesterol,

1656-1661(2004); Yi-lin Li et. al. PCT Int. Appl. WO 9900353 (199%); _
arEHRIPRIS SINSCHHFFAECAE PEPRANPIASHLIOYOOEE G R0HAD 08 poketth fanction of the
h))ééﬁ'ﬂﬁ%rﬁﬁsﬂtﬁftégt BN PRED, 286 (o 6EORAN Matt:D- FHoRRL gl 425.429

CT Int. Appl. WO 2005051298 (2005); Malm Johan Current

(1p#farnfacdutfeapesignaly dtNAB28Y obp 1 BB 28p3 s8R Z0UN) 7 EXBERSDHin . Grover

Ther. tsy Vol 44: pp 1169- ); 0 )
o in D Biototany & Deelopriamt ol a Ty o, 1a.Az3" WO
9900353 (1999); Thomas S. Scanlan et. al. PCT Int. Appl. WO 9857919 (1998); Keith A.

Walker et. al. U.S. Patent Number 5,284,971 (1994); Mark D. Erion et. al. PCT Int. Appl.
WO 2005051298 (2005); Malm Johan Current Pharmaceutical Design, Vol 10(28): pp.
3525-3532 (2004); Expert Opin. Ther. Patents, Vol. 14: pp 1169-1183 (2004); Thomas S.

Scalan Current Opinion in Drug Discovery & Development, Vol. 4 (5): pp. 614-622
(2001); Paul Webb Expert Opinion on Investigational Drugs, 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 discases



(2001); Paul Webb Expert Opinion on Investigational Drugs, Vol. 13 (5):
pp 489-500 (2004)). The development of thyroid hormone analogs which
avoid the undesirable effects of 30 hyperthyroidism and hypothyroidism
while maintaining the beneficial effects of thyroid hormones would open
new avenues of treatment for patientsswith metabolic diseases such as

suclORERIN: gggfgr%gl idemip, fuparrhRlesismienigdioheliasantabe hypothyroidism,

disorders and diseases 5 such as liver steatosis and NASH,

thyraib eznsetetbgisiddidimeaseuforetisuhdisordeypany datensas; thyroid cancer,
thyroid diseases, and related disorders and diseases. Pyridazinone
compounds that are structurally different from the compounds of the

Pyridiesentc ippeptionibalie heesprevinllydiffsctus deb(T ehacingoulds of the present
_Agricultural and Biological Chemistry, Vol. 38(6):1169-76 (1974).P . :
nveERZoRBE fEop I\Wéed“g%’ﬁab'mdﬁg)sg :Efé? -326 (19 ;E%Zr‘.l%lat. pgflogmai
cn%%sg ),836%1.(@&@);1@@%39 (lahagg@gzgi(n%ggoa@{ mr.JAhpmdmaemovSwzz p.

1 ; and Eur. Pat. Appl. EP 728482 (1 . Against this hackgroun
3201 VAR aEEed dhdrBRire ol $ova thy) oA R CHAC SR PCT It
Ap@?’@b@%’ﬂfﬂ?’%@Wﬂ;%&d%ﬂmiﬂmidﬂpmmm@%@s, that have

e

beneficial effects of thyroid hormone while avoiding the undesirable
effects. According to a first aspect, there are provided compounds of the

Agg%r?&gs (tla)rfcﬂ%ioﬁrf R 1o DndbReIRR 0118 R biel $ry2SUXHopasie mimetics
ARaY'areea mélependently selected from the group consisting of Br, Cl .
suchnat -l 8tafRkbis, selvctosrifamingrs dhoupic basmeng BEug@S e the beneficial

efféctg:glfz tg}%?ﬁormone while avoiding the undesirable effects.

According to a first aspect, there are provided compounds of the formula (I):

RS
|
O Moy, X -
2 x l
R A

wherein:

A0, CHy, 8, SO or SOy,

X and Y are each independently selected from the group consisting of Br, Cl and ~CHs;
R! is selected from the group consisting of:

-(CHy).COOH; |

-OCH,COOH,

~NHC(=0YCOOH,

-NHCH,COOH,;



-NHC(=O)COOH; -NHCH200O0OH; 5a"'N I (r) (CH2)p NZHN'--~N 0
and N=N. Zis H, or -CENT; RZ is lower alkyl; R3 is H or lower alkyl,
nisl,2or3; pis 1 or 2; or a pharmaceutically acceptable salt or ester
thereof. According to a second aspect, there is provided an ester of a
compound as defined above, which Qas an ester group corresponding to
RI which is NHC(=0)COOR, wherein the ester group corresponding to
said "R" is NH2. According to a third aspect, there are provided
phar‘naceutical compositions comprising a compound as defined above
and R phar@aceutically acceptaﬂle carrier and/or adjuvant. According to a
foulfth ect, there are providé@*dﬁimpounds as defined above for use as
rapegit‘j%: active substances. g\/g;ording to a fifth aspect, there are
' compounds as defing qye for use as therapeutic active
substances for the treatment and/qf prophylaxis of diseases which are
modulated by thymwid hormone analogs. According to a sixth aspect, there
is provided the use of compounds as defined above for the preparation of
medicaments for the therapeutic and/or prophylactic treatment of diseases
Z wHichr aresiodulated by thyroid hormone analogs. 5b According to a
,Seventh aspect, there is provided the use of compounds as defined above
R f@rlﬂﬁ’%er@gﬁgration of medicaments for the therapeutic and/or prophylactic
R teatmeniaimeiapolic diseases, obesity, hyperlipidemia,

,h){percholesterolernia, diabetes, NASH (nonalcoholic
nis’l, 2or3;

pis1or2;
or a pharmaceutically acceptabie salt or ester thereof.

According to a second aspect, there is provided an ester of a compound as defined above, which
has an ester group corresponding to R’ which is -NHC{=0)COOR, wherein the ester group

corresponding to said “R” is NH,,

According to a third aspect, there are provided pharmaceutical compositions comprising a

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

According to a fourth aspect, there are provided compounds as defined above for use as

therapeutic active substances.

According to a fifth aspect, there are provided compounds as defined above for use as
therapeutic active substances for the treatment and/or prophylaxis of diseases which are

modulated by thyroid hormone analogs.

According to a sixth aspect, there is provided the use of compounds as defined above for the
preparation of medicaments for the therapeutic and/or prophylactic treatment of diseases which

are moduiated by thyroid hormone analogs.



steatohepatitis), atherosclerosis, cardiovascular diseases, hypothyroidism,
thyroid cancer and related disorders and diseases. It is to be understood
that the terminology employed herein is for the purpose of describing
particular embodiments, and is not intended to be limiting. Further,
although any methods, devices andynaterials similar or equivalent to

those described herein can be used in the practice or testjng of the ]
ACCRRE TR PHBASTRE TG OB DRt (HOBIAH g e sbove for the
prefiescsibadmAsituseehheigithdhiectepontialkyl/ tgaosh foicaxamplesa of metabolic diseases,
branched or unbranched, cyclic or acyclic, saturated or unsaturated (e.g.
obegikenyheriatidanyn. Byarstasy g RtBMfiE sy Dé S Rtraeialc
[tuted: W lic, th I =% I
S G 10 cagre Brara Ay A 1 B T Seraia, (e e
andgreiedsiprefératlyd Gisea€16, more preferably C, to C6, more preferably
methyl, ethyl, propy! (n-propyl or isopropyl), butyl (n-butyl, isobutyl or
_tertiary-butyl) or pentyl (including n-pentyl and isopentyl), more preferably
It Wﬁéth?l@@%ﬁ%%ﬁb?@é?a‘@&%&&ﬁr@%@ﬁfﬁ%@ﬁﬁ 18 Ry ESP Y SeEe R Bfferibing
parl A BHMOIAN Ghed\AHnRiaREeR) neUbaHIHLC ArHLLDERRGREH ATy methods,

unbranched), alkenyl (branched or unbranched), Substituted alkenyl

deviprarrsilemueriati RamERe gy, BIYRIETHrdhehet clasAppaddiee sapstuterd m the
pra@“@f:néq’ Q@@?g % M@Q{BSR*‘&%) R?é@l@@&%&ﬁ%{'t&é%&y cleAiferials are now
cycloalkenyl,"subs

tituted cycloalkenyl, cycloalkynyl and substituted
descyiblghlkynyl. WO 2007/009913 PCT/EP2006/064093 6 As used herein,
the term "lower alkyl" means, for example, a branched or unbranched,
cyclic or acyclic, saturated or unsaturated (e.g. alkenyl or alkynyl)

Ashydrohantly) droupmwhgiaili saddreydlic owepilkyl Browpdd GSudeaociEd, cyclic or
and wherein said acyclic lower alkyl group is C1,C2, C3, C4, C5, or C6

s PR o O ERTB oK (T ATFSUB) BHPEoEhoL RO R may be

sub@kitgll ethithspbefisl s profmarerdgeiromd )a ity fmab Uty brisfebubiyl Ok to Cy;, more
tertiary-butyl), pentyl and

exyl. It will be appreciated therefore that the
DTS At Akt AR RGP B e ST A5 VARG 1 prfecably
C, (Rranghesbes wrkreapshed), love! alkenyrdRraBENeORUINRMNCGHRN (n-propyl or
~ lower alkynyl (branched or unbranched), cycloloweralkyl, )
isoBeRyw BPAIkeHy PHHS CHEIRNB PBISTAVING a6 PR GRRRAIE n-pentyl and

isol e NAk QR erably methyl. It will be appreciated therefore that the term “alkyl” as
used herein includes alkyl (branched or unbrénched), substituted alkyl (branched or
unbranched), alkenmyl (branched or unbranched), substituted alkenyl (branched or
unbranched), alkynyl (branched or unbranched), substituted alkynyl (branched or

unbranched), cycloalkyl, substituted cycloalkyl, cycloalkenyl, substituted cycloalkenyl,
cycloalkynyi and substituted cycloalkynyl.
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10 lower alkyl as used herein may be divalent, e.g., -lower alkyl-COOH.
Acyclic, branched or unbranchen lower alkyl groups are preferred. At

WOZBLTIRIRS of formula (1), lower alkyl has from 1 to 4 carbon BtJAE2p06/064093

preferred R2 is lower alkyl having 3 carBon atoms. More preferred is
AsomabyertmAshusedhElewerthdyéintang)’ foeansmide exdmpiehal or unbranched,

supstituted or. unsybstituted carbocyclic aromatic group, such as nyl

S ShS o m SR A CHRCEH e et A Aoy Focartyl group
voRRtaiNiag epeleriowaie e fgrallyioar, deterdatomd svehias pydidylclic lower alkyl
pyrrolyl, furanyl, thienyl, thiazolyl, isothiazolyl, oxazolyl, isoxazolyl,. .
oty 2 el BT 2R Agr R bypical lowe alky
RYTFAZIRYAIBYRRARN], stiaZintopoalybringazalvkapingly], Biuinagoiliyl, isobutyl or

benzimidazolyl, benzothiazolyl, benzisoxazolyl and benzisothiazolyl. The

teTkeT Ry by IR g He LBl caspTRGHdsiGiate Waldhs term “lower alkyl”
Substitvisdithsrras Wl generRidsefans ampignddeSubstitientSlower alkenyl

present, preferably 2 substituents. Substituents may include, for example:

(vt ontalnbarats Sueer aslayryl Abjroghsdalryl ralyastisshiutagloloweralkyl,
%@é&?ﬁé&%ﬁqui‘%9&1518%?5&5&&9@“%@&%%IEH&@%Q%%hf%'ﬁ)&ﬁﬂzaj group,

toms and halogen-containing groups such as haloalkyl (e.g.

Irifierontiyieain e dobgrgenmanbai dinglato ws sde asaigbhGIOR. gieyclic, branched or
hydroxyl, hydroxyalkyl. 3 ( )alkyl), ethers (e.g. alkoxy, aryloxy,
“éfﬁ%%?fgﬁl‘}%%"r%é?y%ﬁ%%a%}gh%%ﬁg. carboxaldehyde), ketones (e.g.
alkylcarbonyl, alkylcarbonylalkyl, arylcarbonyl, arylalkylcarbonyl,

ycar ony{{alkl acirfs .g. carbaxy, carboxyalkyl), acid derjvative 2.
A RRRAE b SR AL RB SRR Rt MR R prefemea i

Takkytcakyd hylony 3\WEhan Qit/ 209 93P ErefairDRGL0PAGE3. 7
alkylcarbonyloxyalkyl), amides (e.g. aminocarbonyl, mono- or
di-alkylaminocarbonyl, aminocarbonylalkyl, mono-or

Ai-aliylpmireparpenyatky s antamineearhonlaeaibamaiesst{@@d or unsubstituted
alkoxycarbonylamino, arloxycarbonylasnino, aminocarbonyloxy, mono-or

ORI BRSO BSABRY K AN AR A O SRR GredSHRSH S ne: BRsubstituted
1 BraleylamiO Qs RIRTIRS ShcabylamBOsRsRAIMRBIBONeteroatom, such as pyridyl,
nitrogen-containing groups such as amines (e.g. amino, mono- or .

wr&viﬂanﬂﬁépﬂmiﬁ@aw, eSO disairz gan%?iyh isoxazolyl, oxadiazolyl,
thiadiazolyl pyrazolyl, imidazolyl, triazolyl, pyrimidinyl pyridazinyl, pyraziny), triazinyl,
indolyl, indazolyl, quinolyl, quinazolyl, benzimidazolyl, benzothiazolyl, benzisoxazolyl and

benzisothiazolyl.

The alkyl and aryl groups may be substituted or unsubstituted. Where substituted, there
will generally be, for example, 1 to 3 substituents present, preferably 2 substituents.
Substituents may inclade, for example: carbon-containing groups such as alkyl, aryl,
arylalkyl (e.g. substituted and unsubstituted phenyl, substituted and vnsubstituted benzyl);
halogen atoms and halogen-containing groups such as haloalkyl {(e.g. trifluoromethyl);
oxygen-containing  groups such as alcohols (e.g. hydroxyl, hydroxyalkyl,
aryl(hydroxybalkyl), 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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azides, nitriles (e.g. cyano, cyanoalkyl), nitro; sulfur-containing groups
such as thiols, thioethers, sulfoxides and sulfones (e.g. alkylthio,

WOTISOMAY1, alkylsulfonyl, alkylthioalkyl, alkylsulfmylalkyi, ~PCT/EP2006/064093

alkylsulfonylalkyl, arylthio, arysulfinyl, arysulfonyl, arythioalkyl, 10
abnylsurbongthlkyiliany|sulidasalie/p, a:ndib@ierbcwljc araPs @Mﬁﬁky@@&;carbonyl

RS RS0 SN ISR BB, SOIBBBRyEPonsD. carbamaes

Hgadla.mixyoaz&bﬂdyﬂmetidiﬂykﬁmwnwrmhﬂmhcdmwmb@nylmom-or di-
|m|dazoI|ny pyrazolldlnyl tetrahydrofuranyl pyranyl, pyronyl, pyridyl,

f?ﬁﬂ R, D%WP%WW azéﬁ’ﬁi\yl ‘b‘i??e‘ﬁ'azfﬁﬂ mono-  or  di-
amﬂmmbmmmm A9 IRE0ZRAHANY) ngﬁw%%dﬂqwg eroups such as

oxyindolyl, isoindolyl, indazolyl, |ndoI|nyI 7 azaindolyl, benzopyranyl,

g ey, 35BROUFERRTY 0T SnalATTEy LRI haBIRR iRl di-alkylaminoalkyl),
agiﬁ&o"HMHQQ"@@@O'E%&Y@WWB bﬁﬂ%oxétﬁﬁ}’lc&%@ﬁ%% %\‘!}u s such as thiols,

chromenyl, chromanyl, isochromanyl, phthalazinyl and ¢ inyl). 20 The

tmwmwugmm mw&mm@@wtmmm@ybr@mwnﬂ alkylthioalkyl,

th ge
to'3 sﬁg{ éﬁ(Sernts pi{%é%rﬁ%gw%%lbly 2 w%étlt Wuseﬁﬁ erel thjarﬁmoalkyl
%ﬁmlfajkame,}fﬁmy@lhyﬁplmkﬁb@?cwydﬁtallgnwpmwmsangEHe or more,
e alky Ikoxy substitu rou sora PX ont
R e S B R B SR gy oo
1gmnm1ﬁsmed1yle re;mdlnlaeimrﬁnaﬁmlnggh aneding], farceddaryipieyreolidinyl, pyrrolinyl,
qu r|n (i’urlne bro e[ﬁ’%i!%%%l gﬁ%@pﬁ[g’g}ﬁgam}!ﬂ%gfﬁeﬁfr?ﬁﬂnﬂ pyridyl
pﬁmaﬁﬂawﬁu@auma@ﬁmaﬁl%eﬁmmWawmlaM@mgﬂ thianaphthyl,

carrier, excipient, etc., means pharmacologlcally acceptable and

bepRiaTRhy RORSRAETEHe SRSt tOWHHAMre BRIRSAINE: CRtE YN diRgotinyl, 7-
e@ﬂﬁﬁﬂ@@lere%wgbg%ﬁoomyﬁpzﬁgé&%%I 8 quinolinyl, isoquinolinyl,

"Pharmaceutically acceptable salt" refers to conventional acid-addition
S BMIIGIn GHRAZH Y e PAAPRYBIOYS JieBt HiéitKl ctigiBg adiy], chromenyl,

dRreRetias: @i dhe sampYtaLinjryneladrig ase formed from suitable

organic or inorganic acids or organic or inorganic 5 bases. Sample
acid-addition salts include those derived from inorganic acids such as

The lower alkyl groups may be substituted or unsubstituted, preferably unsubstituted.
Where substituted, there will generally be, for example, 1 to 3 substitutents present,
preferably 2 substituents.

As used hcrein, the term “alkoxy” means, for example, alkylu'Oﬁ and “alkoyl” means, for
example, alkyl-CO-. Alkoxy substituent groups or alkoxy-containing substituent groups

may be substituted by, for example, one or more alkyl groups.

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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hydrochloric acid, hydrobromic acid, hydroiodic acid, sulfuric acid,
sulfamic acid, phosphoric acid and nitric acid, and those derived from

WOSRSAMMEHSids such as p- toluenesulfonic acid, salicylic acid, PCT/EP2006/064093

methanesulfonic acid, oxalic acid, succific acid, citric acid, malic acid,

lactic acid, fumaric acid, and the like. Sample base-addition salts include

.10 those derived from ammoniym, potassium, sodjum and, quaternar
TG Ar RIS i FOI°ES oot RPN JEAAEIG, Sals or base-
AaydiexidasThachamicaldnagifisripaeiaveharmadeptigaraeipouRddi@pounds of
drug) into a salt is a well known technique which is used in attempting to . .
fRrpkené pRepErEETRRIORING PHIANCAP BRI AT dRP ARG IES pT organic or morganic
daxgsr.os_%%éfétyacfi@w&@%ﬁ Of:5QIUBHIEO GERIPAUAMSE SRS iflorFAnANEEMSs such as

et. al., harmaceutical Dosage Forms and Drug Delivery Systems (6th

hydrorbbmicatasist. 1 95 dsAbromaise acd 7 lRigdisceisitalSpHBEE pigife sdifamic acid,
;{@%ﬁﬁéﬂ@ canventonall esterifiedcampoundRtdormua dBaMiRgagids such as p-

oxyl group, which esters retain the biological effectiveness and 20
tpheprsidiont theibomfiadindecisk fewtutec pdfrniradbavedinagide gipeac acid, citric
254201 J94ne SR r&g&?ﬂﬂ%@ﬁ@%&*ﬁ? & QBZ?%%@&C&%TAF@%;’%?&%%%E{EM salts include

iInvéntion, estérs may be’present, for  example, where CH2)"COOH
HORHRERO Hpr MR o) QO GHawiunhl U0 00H . (Extamalysagfrestarm hydroxides,
s%rc%ugg %@I%Qa%rleicle% %%g&t%&as?umq{oéﬁe%%I%ﬁévd%ﬁgngl%%l modification of a
corresponding cgr%oxy i REIds Are those i which the ydrogen 1S

pepidsechvitth 2hmowed dllkyldubiginis aptadnally sebstitotadjeelmiguativhich is used in

heteracycle, cycloalkyl, etc. Examples of substituted | kyl. N
STETRDEE o1 TR e ORI BRI Wl Byt BB . <.

KperpRolna:\N-malapiniperziaguiity ToE goempudich iselcayed iM.vinasel et. al.,
may be, for example, ethyl, morpholing ethyl, and diethylamino ethyl. In
ToHmeERBHC AP A8 FOSBI 4RGN DRSNS S Ao b Sterdqiipt pp- 196 and
esieriassthe -NH2 may be cleaved 30 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

Aharmacsiiicalcompoupds isgveailahly inPesign AfRmpdiiossBHRdoaddpound of
H. ed. (Elsevier, WO 2007/009913 PCT/EP2006/064093 9 1985). See

Gmouiy. Jahsdngt aatabrayherostnicah b st Foriig dhel Dirdegsaliéigrtiveness and
%ég% 5@@1@&) g@ﬁﬁt %@&&%}&9%%&%@%@&%@% ﬁﬁ e orgamism) to the

of Drug Design an
corresponding active carboxylic acid. In the present invention, esters may be present, for

example, where R' is ~(CH,),COOH, -OCH,COOH, -NHC(E=0)COOH, or -
NHCH,COOH. Examples of ester groups which are cleaved (in this case hydrolyzed) in
vivo to the corresponding carboxylic acids are those in which the hydrogen is replaced with
-lower alkyl which is optionally substituted, e.g., with heterocycle, cycloalkyl, etc.
Examples of substituted lower alkyl esters are those in which -lower alkyl is substituted with
pyrrolidine, piperidine, morpholine, N-methylpiperazine, etc. The group which is cleaved in
vivo may be, for example, ethyl, morpholino ethyl, and diethylamino ethyl. In connection
with the present invention, -CONH; 1s also considered an ester, as the ~INH, may be cleaved

in vive 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,



Development (2d Ed. 1996) at pp. 152-191. WO 2007/009913
PCT/EP2006/064093 10 In more detalil, the present invention is
WO 2 E8FAEY with compounds of the formula (I): R 1 0 NO )(?RCRR30R6P64923
5 wherein: A is O, CH2, S, SO or SO2; X and Y are each independently
18830 cSed dianithesgsolig .candthtingaot BicC Eand s« CH8mR4Ng e iodlifram Systems

h isti - #(CH2)" COOH; 10 -OCH2CQOH: .
ORI G0RR SR SRR O TR P evien and
DV phied [gdiEQr 1&7Y atR3.isdoviet alkyl; R3 is H or lower alkyl;

nisl,2or3; 20 pis | or 2; or a pharmaceutically acceptable salt or ester
thereof. WO 2007/009913 PCT/EP2006/064093 11



Compounds of formula (1) are individually preferred and physiologically
acceptable salts thereof are individually preferred and pharmaceuticall

WO 20083 e esters thereof are individually preferred, with th%%ﬁ%%?fﬁ(gléﬁ%
of formula (1) being particularly preferréd. 5 The compounds of formula (1)

Incaor demibnbeqrrasone iassatinteiyico@eorm8davoths amgmamisthbresdeeresdistD):

as an enantiomeric mixture, mixture of stereoisomers or as optically pure
compounds. Preferred compounds of formula (I) as described above are
those, wherein X and Y are H¥ each Br. Other preferred compounds are
those, wherein X and Y are e?ch Cl. still other preferred compounds are
those, wherein X and Ybare egch -CHg, Furtherm%e, itis preferred that X
is Cl, and Y is -CH3. Prefejred chmpoungs origrmula (1) as described
above are those, wherein IR_is sglected | the group consisting o
-(CH2),000H; -OCH2 ; 7ZO)COQH, and -NHCH2COOH; and
20 esters thereof. Preferably, wherein R' is -(CH2)" COON. Preferably, n
is 1. Other preferred compounds are those,*wherein Rgﬁ
-NHC(=O)COOH. Other preferred compounds are those,’'wherein R' is:
25 NON"O (CIH2)p NH /~ z 0 ; or N=N More preferably, wherein R' is

WO 2007/009913 PCr/EP2006/064093 121 NYO NH
wherein;

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

X and Y are each independently selected from the group consisting of Br, Cl and ~CHs;
R' is selected from the group consisting of:

-(CH2).COOH;

10 -OCH;COOH;

-NHC(=0)COOH;

-NHCH,COOH;

DU

15

O , and \N:hi ;
ZisH, or -C=N;
R” is lower alkyl;
R is H or lower alky};
nisl,2Zor3;
20 pislor2;

or a pharmaceutically acceptable salt or ester thereof,
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O Preferably, Z is CN. 5 In the compounds of formula (1), as described
above, it is preferred that R2 is lower alkyl having from1to4 C a

Wol\%?ma‘ﬂﬁ?gférably, R2 is lower alkyl having from 1to 3 C atom&€ W&P%mw%

preferred compound of formula (I) as described above, are those, wherein
RgnpoaHs ofﬂfmammﬁrayqohmmbomﬁmd @mmm@l@i@émmme salts
s 10 .H. NON f H H3C C r or ceuticall
BT e D e s T A G L PRI R e
indivipoalhdpoffterady Imﬂ]) ths clafipedndboféoimmblGl ) 1B @Ot 14d3 Grétkided.
Cl or a pharmaceutically acceptable salt thereof. 20 Another particularly
preferred compound of formula (1) as defined above is WO 2007/009913

e THnip0064Q84083u i IR aNHaVEQL B b8 GsOnGHBCMS Hasyms and can
harmaceutically accePtabIe salt or ester there(ig
therefore exist as an enantiomeric mixture, mixture of stereoisomers or as optically pure

compounds.

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 —~CHs. Furthermore, it 1s

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:

-(CH2),COCH;

-OCH,COOH;

~-NHC(=0)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:
‘ | ;

N_ O
N” (CH,
Z/“\rfﬁ /I\\‘

I
O . N:N ‘

More preferably, wherein R' is



5 Another particularly preferred compound of formula (1) as defined above
is HH3C O ON 0 0))::; COON H3C CH3 CH3 or a pharmaceuticall
WG&@%@B@H% salt or ester thereof. 10 Another particularly prefgﬁ:ga’:m 06/064093
compound of formula (1) as defined aboveis H HN NCICfN O H3C O
CH3 CI 15 or a pharmaceutically acceplhble salt or ester thereof. Another
particularly preferred compound of formiNa, (I defined above is WO
2007/009913 PCT/EP2006/064093 O HN N~ CI\NN-4 ~~~NH3C
() CN CH3 CI or a pharmaceutical #&ble salt or ester thereof. 5
Preferred are compounds as defidéd abdlve, which have an ester group
corresponding to R' which is -NHC(=O)GOOR, wherein the ester group
corresponding to said "R" is NH2. Particularly preferred compounds of
formula (I) as defined above are those selected from the group consisting

Qably, 7 is ON.
I:‘[%4&-%55}2&)rol|c§y(f-}%¥-oxo-1,6-dihydro-pyridazin-3-yloxy)-3,5-dimethyl-phenyl]-
acetic acid,

5 In the compounds of formula (I), as described above, it is preferred that R? is lower alkyl
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 CHa.

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

10

or a pharmaceutically acceptable salt or ester thereof.

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

or a pharmaceutically acceptable salt thereof.
20

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



[3-Chloro-4-(5-isopropyl-6-0x0-1,6-dihydro-pyridazin-3-yloxy)-5-methyl-ph
enyl]-acetic acid,

WO[@, -3?5?%0-4-(5-isopropyl-6-oxo-1,6-dihydro-pyridazin-3-y|%§§%ﬁg?ﬁ'} 64093
acetic acid, 13
[3,5-DichIoro-4-(5-isopr%JyI-6-R?<o-l,6-c{i}i dro-pyridazin-3-yloxy)-phenyl]-a
cetic acid, 15 “N [ COOH
3-[3,5-Dibromo-4-(5-isoprogyl-6- yridazm%-yloxy)-phenyl
]-proprionic acid, [3,5-Dic 6-0X0-

1,6-dihydro-pyridaz#=3-ylpxy)-phenylamino] -agetic acid,
N-[3,5-Dichloro-4-(5-isopfdpyl-6-oxo-1,6-dihydro pyridazin-3-yloxy)-phenyl
]-oxalamic 20 acid,
2-[3,5-Dichloro-4-(5-isopropyl-6-oxo-1,6-dihydro-pyridazin-3-yloxy)-phenyl]
o@aiy’ﬁéﬂ’ﬁ%&rﬁcﬂ@'&%@ﬁﬂ%h@&&Véﬁzﬂﬁ@&ﬁarb‘?“'tme’
2-[3,5-Dichloro-4-(5-isopropyl-6-oxo-1,6-dihydro-pyridazin-3-yloxy)-phenyl]
-2H- [1,2,4]triazine-3,5-dione, 25

5 ARGERIGRIRIQifH TRORARY SIS N Brathshufl S MmN AR eSOy
phenyl]-acetic atid,
[3,5-Dichloro-4-(5-isopropyl-I-methyl-6-o0xo-1,6-dihydro-pyridazin-3-yloxy)-
phenyl]-acetic acid, WO 2007/00991 T/EP2006/064093 15
2-[3,5-Dichloro-4-(5-isopropyl-6{oxo-1,6:dihydro-pyridazin-3-ylmethyl)-phe
nyl]-3,5- dioxo-2,3,4,5-t# %x[N’l.,2,4]tr|
2-[3,5-Dichloro-4-(5-isoprop I-6-o>f -
1,6-dihydro-pyridazin-3-yl |
[3,5-Dich|oro-4-(5-?§®§rop |-6-0x0-1,6-
I]-acetic acid, CH,
[3,5-Dibromo-4-(5-isopropyl-6-oxo-1,6-dihydro-pyridazin-3-ylmethyl)-phen
yl]-acetic acid,

2-[3,5-dichloro-4s(5-isopropyl-I-methyl-6-gx0-1,6-dihydro-pyridazin-3-yloxy
3€é11‘5e1,3}1y - ,gf%&%l‘o@ﬁfg%fg%e ZF‘rla?h(i/rdér%b[gf,%l,Qﬁ?fi’a@zine-6-carbonitrile,

10 [3,5-Dichloro-4-(5-isopropyl-6-oxo-1,6-dihydro-pyridazin-3-ylsulfanyl)-phen

%%%%&%ﬁ%%@ﬁég%%gé %@Sﬁlﬁéﬁﬁ% %éiﬁg #{I%%Xe%g@gé%?eﬁned above is

P
o _N_ © N _)zo
; =
[ ] \
H,C O
CH, Ci

15 or a pharmaceutically acceptable salt or ester thereof.

, riazine-3,5-dione, 5
ydro- ?_/Iridazin-3-ylmethyl)-pheny
'3

Another particularly preferred compound of formula (I) as defined above 18
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[3,5-Dichloro-4- (5-isopropyl-6-oxo- 1,6-dihydro-pyridazine-3-
sulfonyl)-phenyl] -acetic acid,
?5ﬁ|oro-4-(5-isopropyl-6-oxo-1,6-dihydro-pyridazine-sggalﬁﬁ%%%w%
enyl]-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-pyridgzine:-sulfonyl)-ph
enyl]-2H- 15 [1,2,4]triazine-3}§-dione, and 2- [ 3,5-Di -(5-isopropyl-
| -methyl-6-oxo0-1, 6-di@/dro-{idaziﬁl1 <ylmethyl)-Rhenyl] -
0-[1,¥4]triazing \ bonityi

that the compounpgg;of génera i is invention m&be
derivatised at functional/ toups to provide dgrivatives which are capable
of conversion back to the parent compound in vivo. WO 2007/009913
PCT/EP2006/064093 16 As described above, the novel compounds of
the present invention have been found to be thyroid hormone analogs.
diheptomprantsaly theqprekleriainve ntien aretierefore be used in the
treatment and/or prophylaxis of diseases which are modulated by thyroid
hormone analogs, particularly metabolic diseases, such as obesity,

Pryabertipi demiambdupe rchddésterateviavaindidiabe tass sirdgmoay berusefiulding to R'
far. _therﬂgj;% S %ggs ASH _(nonalcoholic steatohepatitis), . . ..y -
B O L b TP B AL, BRI e e
and related disorders and diseases. An obese patient is a human with a

body mass index of 25 or greater. 10 The invention therefore also relates

FmRkR Gt CormRsuttheldompaify 2 (inpbebrragadhngyselected from

Ry anehasiimunaceutically acceptable carrier and/or adjuvant. The
invention likewise embraces compounds as described above for use as

druronnerrlydemd Slikvdrasridapciale sy A eraieeihmpertiacetic acid,
F}i@%@&@é@ﬂ%&gﬁ@%{ﬁ-@[@éﬁﬁﬂmm&m&?@fﬁ§%M5Mm-aceﬁc

modulated by thyroid"hormone analogs, particularly ‘metabolic diseases,
atiéh as obesity, hyperlipidemia, hypercholesterolemia and diabetes, and

e S L aceic acic.
tise&¥eblozo-M(arisehampyidfarted! dmbbrinepyridezimdeyition rehered] tacatic acid,
Qq—%tgqﬁfgrrotrplgm%iazggp%gﬁylﬁ»oxo~ 1,6-dihydro-pyridazin-3-yloxy}-phenyl}-proprionic
acid,
[3,5-Dichloro-4-(5-isopropyl-6-oxo-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, '
2-13,5-Dichloro-4-(5-isopropyl-6-oxo-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- I -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,



Wﬂﬁﬁ%?ﬁﬁ?ﬂé%nia, hypercholesterolemia and_ diabetes, and NASHT

10

15

20

and/or prophylactic treatment of diseases which are modulated by thyroid

hormone analogs, particularly metabolic diseases, such as 0be$}%¥?2006/064(}93

(nonalcoholic steatohepatitis), atheroscle]r%sis, cardiovascular diseases,

BylSothpididisond tyisidroameeroaedréldibpddisopderiant disedsbsphenidh 3.5-

etho, rises 25 inisterin compound as defined above to a
%On’%%r? ’g(églh%%g?%ﬁrﬁ%rﬁgi. r?&ﬁ%ab y, t éc%%gﬁn 6f the compound

admibrbtetdeis4r(Fnsapouytyd O brogl ke dihpboup Bl amiyriy yeet oy piron] -

erahly fro out 0.3 mg/kg to about 10 mg/kg per day, even more
E@é@ﬂ%’ﬂ%ﬁ%@b‘ﬁ%@o.?o mg/kg to about 3.5 mg/kg per day. 30 The

iy enihialsahaaes the-use-dicommpbunsiridasiefngcheholefenifleacetic acid,
therapeutic and/or prophylactic treatment of diseases which ar ..
ot By AT BRPHOMIGF R S Yémmwéy 6t Brordl acetic acid,
such agieResiy.- (Hpepiskienisdmypeschalesier@ismia pReiiy@-3-yloxy)-phenyl}-3.5-
2007/009913 PCT/EP2006/064093 17 diabetes, and NASH (nonalcoholic
SoasRebhiSraneiddctet bEiR7 articvRiEkdiseases,

Iy BRI (SDNERI) [53-%'5(éﬂqg@ﬁtﬁg@?ﬁ’iﬁﬁﬁ@ﬁs@§%§5§?§hgm-acetic acid,

invention also relates to the use of compounds as described above for the

prepadisiinTostomiaalene o thelinetepettidaingdr proprytabeeyl -acetic acid,
treatpent ghdiseass PP{@—%—%&)—E@%@@%—%ﬂ%g-g%ﬂﬁ@ﬁﬁ)%}@ﬁ’ﬁ%aceﬁc acid,

particularly metabolic diséases, such as’obes hyperlipidemia,
RypbfcRatbEerateihiscancpyldberas | dndiNdsHpinshaliteieotidfonyl)-phenyl]-3,5-
steatol ii herosclgrosis, cardio .diseases, hypothyroidism,
t l}g)r)(()(l) gg(t:%?ég%g géﬁ?aﬁg’grgﬁ% égrédél#@ %?s%éﬁggé. Such medicaments
chiffrisnchloompOinshmepidseiized! foldlydve-prelsemeeh aulithoyl)-phenyl]-2H-
m%e?t nt of n:fe g}olic diseases is the preferred indication. Diabetes is

elz'é e % HetnERS non insulin dependent diabetes (type 2).
Qs adavis-ehoseisppelesied nidyiparipidemis-dikods pord prefdrpdethyl)-phenyl]-
particularl rcholesterolemia. WQ 2007/009913 PCT/EP2006/064093
RS eor e DI e VBB BB BASed beginning with
cerapRisiaibsavailhiecagiaripgam atesiads aiegeutilizing general synthetic

techniques and procedures known to those skilled in the art.
Chromatography supplies and equipment may be purchased from such

It will be appreciated that the compounds of general formula (I) in this invention may be
derivatised at functional groups to provide derivatives which are capable of conversion back
to the parent compound in vivo.
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companies as for example AnalLogix, Inc, Burlington, WI; Analytical Sales
and Serwces 5 Inc., Pompton Plains, NJ; Teledyne Isco, Lg«;@%&&ﬁmﬂow

WO MR ?él}natlonal Bridgeport, NJ; and Rainin Instrument

Woburn, MA. Chemicals may be purcha%éed from companies such as for

Apanpibeddbrte, Mg snsehoPEmmoRREhy TYRaah dnveniieishave bramifeepd to be
R Wmﬁl{&?&%@ gghme&wm'@sfgm p@@&q SHEREAMRRYAGS fore be used in

Furt er exempli on Is found in the speclfic Examples detailed below.
tll@ (Selmae dét praphyios of éﬁe@@n@wmmwdaﬁt@immﬂ deymone

rude la: H % =Cl 66%
SR BRI 0 N S TR ctner
Wﬂoﬁﬂ&@l&nﬁ]ﬂlﬂ d&tﬁﬁbls,l’ eﬁd:xnz@i@ GGuND btl®r Hitasds suGHB NASH
60% 5a: X= CH3 84% S 86% =CI| 55% 79
R AR P O SRR RSN R pnppabgoidsm
torbid Sehdc bind related dzsorders and diseases. An obese patient is 2 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/fkg per
day, more preferably from about 0.3 mg/kg to about 10 mg/kg per day, even more

preferably from about (.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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sulfone, CH3CN, H20 67% 7 WO 2007/009913 PCT/EP2006/064093 19

WwOoSohemes8Cl OH O \N~N | X X \ N K2co3, DMSO | Cut / + iStCRERP06/@13093

C, 24 h (minor) O O CI7 O\ O\ 6a:X=QH3 8a:X=CH367% 6b:X=CI

cﬁ@o&thZ@?@A%qm@ﬁéoﬁﬂ{c%tem % NaGbLe O NAQOCASOMAL diseases,
100% X + isomer 100C 1-2d X (mlnor O OH OH 9a:X=CH3

mza%ﬁ(ﬂﬁ%%ygbd)@ﬂ@q@bdxﬁ]@ﬂ@%S%@@ﬁ%ﬁ@didlséﬁﬁﬁﬁpounds 10a

and 10b were synthesized following a series of reactions outlined in
schemes 1-3. The starting material for the synthesis of 10a was
Thiyenorie @saim@ﬂwltcstbheswbéceﬁ@awmtﬁwm abayevfucthevpssparation

@m@%sﬁ%gt'snf&v ﬁmgtﬁ{%%ggu 1 ERIE f)%'aliyylacnc treatment of diseases which are
modulated by thyroid hormone analogs, particularly metabolic diseases, such as obesity,
hyperlipidemia, hypercholesteroclemia and diabetes, and NASH (nonalcoholic
steatohepatitis), atherosclerosis, cardiovascular diseases, hypothyroidism, thyroid cancer
and related disorders and diseases. Such medicaments comprise a compound as described

above,

Prevention and/or freatment 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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available 2,6-dimethyl phenol as shown in scheme 1 using the procedure
wodeserbed by Gardner, P. D., et. al in J. Amer. Chem. Soc., 1858 E81006/064093
3364. 3,6-dichloropyridazine, was alkylgted to give compound 7 (scheme
X RO FIERARAN JHOERAHESS I EsRRHARRy availabl
(%,@%%%%82)%{1@1 %f%S Comlpound Ga%aé%%ndensed \élvitfll 10 y avarabie
storipp urdeTials imyl atibso gppecherdaspiytictenotmiafesreutganordetedinown to those

W B SR TSR B O SR R A e SR rom sech

sueityliester fof Saxavasiep dnfiatrogia, viacc ddwdiniomal WiodeddyasaloSatterdnd Services,
d ' f the_chl idazi idizj

A R SR PURE f¥fuon, s

HarkihiarsskaneQrCoanhBioohpHoheMviA988 Hotnidd93rddkl b purchased from
Compaound 10b was synthesized in the WO 2007/009913

PEPASISSOUEIDE2093 FH DRI A Her HE M Lrat B HOH ContpbEintRgplancaster.

COmMRAUBEISR Was svothesized RaruamRlogoySepRnes A8BAdSENBMRIs. Further
1) starting from compound Ib. Scheme 4 OH OH/Cl Br Br CI ,N 1.

BTRRG AN DA B Ubkses Do Brpmplomiriatisd beloit40: 24 h Br Br
iN 82% 49% C| OHOH OH 117 12 ~ci TEMPO ,N ,NH sodium chlorite

in water O N O N sodium hypochlarite in water NaOAc / HOAc CH3CN /
CHZC¥Br Br 120C 24 h Br\

Br OH H
OH X x
~ i X acetone, DMA Mel, EL,0
E‘OH, refiux S —
—— crude
/
-~ +
N N
l />

ta 1 X = CH, 2a : X=CH, 4% 3a . X=CHy
ib:X=C 2b: X = Cl| 68% 3 X=Cl
OH OH OH
X KOH, H,0 X X
ethylene glycol
dimethyl ether MeOH, 1,80,
E3GH, NaCH reflux 700
————————— B ———
O O
2
=3
N OH O ~
4a: X = CH, 80% Ba:X= CH,; 84% 6a : X= CH, 86%
db : X =Cl 55% 5b . X=Cl 97% 8b: X=Cl 21%
Scheme 2
O
Cl G

BN N OH l ™~ N

| |

i =N AgNO, =N

(NH4)23208
Ci H,80, Cl

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



sodium phosphate buffer = pH 6.7 73% for 2 steps O O OHOH 1314 5
WOCHeeME 14 was synthesized following a series of reactionBUHBRIELH{P64093
scheme 4. The starting material for the Bynthesis of 14 was

2-(4-hydroxyphenyl)ethanol which was converted to 11 under
canuendional bromination conditions (see for example, J. Amer.
Soc., 1989, 111(24), 8912-8914). Condensation of compound
compound 11 10 was accomplished with potassium tert-butoxigle inl
N,N-dimethyl acetamide aphigh temperatures to produce c Mn&' 12.
idi a singilar

procedure as describediby Anelli, P.L., et. al, J. Org. Chey
opyndazwﬁ‘e & convertdlc
pyrldlzm ne }.44 undler co dltlons as desgyi gl;nrewously.

he + isomey
(minor)

tylamine CCICI CI \ ClI diiso Ni toluene .LAH, THE+ N O 6 3i O 100% CI O
OOH15167 CICI 'NN O« O
6a ;X =CH, 8a: X = CH, 67%
6b: X = Cl 8b: X =Cl 78%
isomers 7:1
. | Ct . 0
\N,N
NaOH, MeOH NaOAc / HOAC
100% X +isomer 100°C -2 d
———— {minor) Joon
G
OH
98 : X = CH, 102 : X = CH,; 85%
8b: X =Gl 100 : X = CI 32%
isormers 7.1

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



tBuOK / DMA N Jones Reagent, O ?N 140-C 24 h CI \ Cl acetone CI CI

WOkt /88%0OH OHO0 17 18 /0 NaOAc/ HOAc O N~NH 100#¢ 24 #r€dtGd4093
65% I r OH 0 19 Compound 19 was syritiesized following a series of
Jﬁﬁ&%ﬁé}ﬁm&“%”?@a'%ﬁ?ﬁﬁ@ﬁzﬁﬂ&%g&%ﬁ&‘%@a@éﬁgbﬁ%ﬁ‘%ﬁwﬁ‘%?Aﬁ}?efsized in an
19 was methyl 4-hydroxyphenyl acetate which was 5 converted to
avingoundaBareddadsehentidnalahkgifationccopritidrid(see for
example, Maeda, R., et. al., Chem. Pharm. Bull., 1983, 31(10),
3424-3445). Compound 15 was reduced to compound 16 using lithium
addiaiaum hydride in tetrahydrofuran at low temperature and short
reaction times. Compound 16 was converted in three steps to

pyRtizinone 19 under condition€¥hich were described previously. 10 WG l cl
2 /009913 PCTIEP200814Q64693 22 Schemg 6 OH Cl Br H H Br ClI _N
1. Ber 8r,H@AT | OPAA OK 2- NN 0C 24 N
2. THF / 4N NaOH i 140°C 24 h B B
+ r
BZ% 49%
Cl
OH OH
O
11 7 i2
= l cl o o
TEMPO ~ N . NH
sodium chiorite in water O N NaOAe / HOA O N
sodiumcl:{%qi?g;;:z :: water Br ar :20:& aan < Br Br
sodium phosphate butfer = pH 6.7 73% for 2 steps
O 0
OH OH

13

i4

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.
Chemn. Soc., 1989, 111(24), 8912-8914). Condensation of compound 7 and compound 11

10 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.

15
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iN g9y, 20% CIOHOH OH 207 21 ClI/ ~N o NH Jones Reagent N
WO RBIO#EYBIOAC N acetone - Br .. Br 120C 24 h Br Br 95% | FI2ZYERIBEHN64093
HO O 22 23 Compound 23 was synthegized following a series of
se@asdiens outlined in scheme 6. Bromination of
2-(4-hydroxyphenyl)ethanol to produce compound 20 was performed
e it i Sttibed. Compound 20 was%bndensed ¢

d 750sfhg potassiuphter
_ temperé?"t,g‘éfgfﬁfﬁ'%roduc
cst

converted to the pyrlda2| 23 under conditions p
descriged. The 3,5 10 dichloropheny, analog of 23, the 3,5-dimg
analog of 23, the 3-chloro-5- methylphenyl analog of 23,
3-bromo-5-methylphenyl analog of 23, and the 3-bromo-5- chiof8phenyl
analog of 23 can be synthesized inya similar manner. WO 2007/009913
PCT/EP2006/064093 23 Cl Scheie 7.€H CI | NI I. NaOAc / HOA/\, N 1ci

7

A N
{BLOK / DMA ¢ N Jones Reagent, 0" N
140°C 24 h C] C| acelone CE Cl
e . .
44%, O 85%
OH
OH O
17 18
Z O
~ NH
NaOAc / HOAc o7 N
100°C 24 h
Ct Cl
e
65%
OH
O

18

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.



10

N Z 90C 24 h O 100C 24h 50% 57% NH2 CI CINH2 724 O ONH NH
w0 Gndalesgais)eH, N CI N HOAc / McOH / CHZCIZ CI + H OH WOSEr5R64093
24hO/0O/1017% CI -1 NH CI NH2 Hg®H 25 26 O Compound 26 was
nthesized following a series of reactions outlined in scheme 7. The
S%%/ ’Pfﬁg material, 4-amino-2,6-dichlorophenol, was condensed with
ound 7 to produce 5 congy pund 24 by the procedure descrlbed

R ocedure described pr¥ is of che Iresulting ace

erfgrb%’t;i(g rstand d.afguedushas mondfﬁ@&% pgaduce
cor poun oonund 25 Was thén ¢ v/rﬂed—%e—eempeund v

of 26, 3-bromo-5- methylphenyl analog of 26, and the OH
3-bromo-5-chlorophenyl analog ed 26 can ber synthesized in a similar 21
manner. WO 2007/009913 PCP/EP2006/064093 24 Scheme 8 CICIN |
NsNCI 10 -

% } o s O

N o NH
Jones Reagent N NaOQAe / HOAe N

acetone Br Br 1200C 24k Br Br
e i RSO
95% 72%
HO o - HO (@]
22 23

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 rferr-butoxide in N, N-dimethylacetamide at high temperatures to produoce
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-chioro-5-
methylphenyl analog of 23, 3-bromo-53-methylphenyl analog of 23, and the 3-bromo-5-

chlorophenyl analog of 23 can be synthesized in a similar manner.
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THE / DIPEA 1N NaOH McOH N CI + OCI O O 78% 98% O CI NH CI
WO SNHBOEG O 24 27 C1 O N NH Cl NaOAc | HOAc / ClI O 16@50i2246/664093

):tL(~~ 1 560/6 CI NH CI NH OO OO (i3 OH 28 29 Compound 29 was

synthesized following a series of reactions outlingd in ggheme 8.

&bemsdund 24 was converted to compound 27 via acylation of the amine

with methyl oxalyl 5 chloride (see for example;SellgfedtNI.H., et. al,

926- -933). Compound 27 ag,(p'pnverted }o"i,"of‘é;';}?“

i beid ygmgmon / MeOH
q. Cherj%e°c 24h
199 ~60, 5430-5433). %Ioropyrld zine 28 was conv to the
pyridagipone 29 by the procedure descrlf)ed previougl

Y,

3,5-dibrdmophenyl analog of 29, the 3,5 10 dlmethylphényl analog (ff 29,
the 3-chloro-5-methylpheryl analog of 29, 3-bromo-5- methylghenyl
analog of 29, and the 3-bromo-5-chlorophenyi analog of 29 cagbe

25 Scheme 9/ 0 2N O

|
| NH o MP-(CN)BH,
_N HOAG / MeOH / CH,CI,
T OH RAgSO, 50°C 24h O
0] ?
O o
7% Cl NH
cl NH, \rOH
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 agueous 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-3-
methylphenyl analog of 26, and the 3-bromo-5-chiorophenyl analog of 26 can be

synthesized in a similar manner.
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woNobi/kldi® O O 25 30 31 Compound 31 was synthesized faHOWERR@6/664093
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series of reactions outlined in scheme 24Compound 25 was converted to
theeyaroacetylurethane 30 following the procedure.pf 5 Carroll, R.D., et.
al., J. Med. Chem., 1983, 26, 96-100. Cyclization ofjthe urethane of

t@d out following the
989, 26, 96-100. The

rdced ke of Carroll, R.D., et. al., J. Med. Chem.
5-dipromp
hylpheny! apalogof 3THB B o-5-r0

romfo-5-@AloryphenyT analag of 31 can e 1§ synthésizedg,,
in a simffac gfanner. Schemedl0 O O O oNH 1~1 QUNNE, 2N HCI /
HOAc mer hcetic acid CI1 C1 120C 2d CICI 1 Cl1123% |
78% | NH HO\/NH HN'1) OO O O 31 323 O
Compound 33 was synthesized following a series of reactions ouglined in
scheme 10. ,, gy
Ci @]
~ NH
B B
g -~
G NaOAc / HOAs cl
O 100°C/ 24 b O
aammemne ey ]
56%
Cl NH Cl NH
' O
O © 0
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 oxaly}
chloride (see for example, Sellstedt. I.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 chioropyridazine 28 was converted to the pyridazinone 29 by
the procedure described previously. The 3,5—dibromo'pheny1 analog of 29, the 3,5-
dimethylpheny! analog of 29, the 3-chloro-5-methylphenyl analog of 29, 3-bromo-3-
methylphenyl analog of 29, and the 3-bromo-5-chlorophenyl apalog of 29 can be

synthesized in a similar manner.



15 Compound 31 was converted to compound 32 by hydrolyzing the
WOCyRnawgsesIp to a WO 2007/009913 PCT/EP2006/064093 26ecarbexdmnsc4093
acid via the procedure described by Carggll, R.D., et. al., J. Med. Chem.,
1983, 26, 96-100. Compound 32 was then cgnverted to compound 33 by,
deessioxylation following the procedure descriped by Carroll, R.D., et. at,

J. Med. Chem., 1983, 26, 96- 100. The 3,5-dibgsmoghenyl analog of 33, O
theg 3,5-gimethylphenyl analog of 33, the 3 5 ¢ )-5-methylphenyl analo

0 omo-5-methylphenyl analog of 33; e 3- " \N,NH
brom -5-c[§|orophe‘n%'&haﬂ§g ©F33 can be|synt Fsized in a similar o

theme 2 PERe HRD G OTHCT K2G0BANNSIE
/ HOAc 406C14 h TIEFTLAEE™2n 2560 24 10076 P6/6° bH OY

synthe$iZed Tollowl¥id a serieg of reactiof)s outlined in scheme 11. T :
chloropyridazine 17 was con idazinone 34 by the NH
procedure described previouslyi The yridﬁMone 34 was alkyfed uding
base and methyl iodide to produ%e compound 35 following the procedure
similar to tha®described in J. Med. CARgm., 1989, 31

Acetone CJ 97% 196/ OH}OH O 36 37N Compound 37 was /NYO

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-dibromopheny! 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-chiorophenyl analog of 31 can be

10 synthesized in a similar manner.

Scheme 10

/gf i Fﬁ ’ g ’

. NH . NH
R N" o7 N7

HCl / HOAe mercapioacetic acid
C!\Q/Ci 120°c2d Cl Cl 170°C 1 h C’\©/Ci
23%

8%

s

NH HO

/

N O c O O
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 2



32(10), 2381-2388. The acetate 35 was hydrolyzed to the alcohol 36
wWo Mmﬂsiamdard basic 15 conditions (see for example, HauserC C/ER20®@1064093
., J. Amer. Chem. Soc., 1945, 67, 402§vVO 2007/009913

cefr’&) E’ {&64%3 %E&&@d&&%@%@éb%%@%{”ﬂf”é%xhci'z9dﬁf%d Chem., 1983,

com 37 by Jories oxidation. The 3;5- dibromophényl analog of 37,
26heP8; SQﬁme@wxmgnsil ahatvts o8, chavBrtddoto- @mmnyrbrﬁénwaﬁ@a@@oxylauon

f(ﬁL Orogh ron}%c% %ﬁn%”éi' t?”@ ?227 fing; the 3;bramp éhen% 1983, 26, 96-

en ana can b eS|zed in a siihilar manner
1 @EheThe Bz@mm@io@h@uyhamsg MmAthB&CSKdEnﬁryMﬁ@m: marag\@fm the 3-

5 O HPEPP B LR RO SE i sged e 3

brt#io-590k1 3LHe AV Al @ (T 33940 BE SyHthad@iAdNIQ WidNar manner.

Scheme i1
’N Gl K,CO, / Mel
NaOAc / HOAc 40°C 4
114°C 24 25°C 24h
et B ) B —————
100%

O g

(]

0 o
7 34 35
C 0
= /E/(f
N
J R 07 N7 N
NaOH / MeOH on:: ieagent o N
25°C 24 h efone
re——— - - e
97% 19%
OH
G
iad 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
previouslty. The pyridazinone 34 was alkylated using base and methyl iodide 1o 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-
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woWwas Ryssihesized following a series of reactions outlined in sahemardnds/osao93
Compound 11 was converted to compogid 42 in five steps using

vioysly described WQ,2007/009913 PCT/EP2 64093 28 .. .
RS S 2 BN RHCn o BUESMhe s el WD SRR The 35
dinelagpbkdd, thald:chiora7s-mety/hhenyihahsiogydfddlog of 37, the 3-chloro-5-
3-hramo-5-methylpheny| apalog of 42, and the 3- bromo-5-chlorophenyl

ORGP PR o SR e S e RO 1 31 G 3-bromo-5-
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isopropy! iodide P 2N KOFL/ eoH
50°C, 24 h
A ——-- O
mnt i s s s o,
79% 100%
g g
O 9]

39

40
> N > N
0 N/ j/ o N/ \‘/
Br Br Br

Jones Reagent Br
) Acetone
e
52%
OH
OH O
41 42

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

Compound 11 was converted to compound 42 in five steps using previously described
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O N~NH N~NH NH 1. NaNO, / HCI 0”0 CI CI CI CI N~ 2. pyridine / H20
w0 060da8dfc / HOAc e CI Cl cyanoacetyl urethane 120-C 1 h#7bep1dd/064093
39% NO N NH2 N~0Y~_11 NH\N N/9@ O O 546 47 46 Compound 48

#@glﬁgﬁgﬁggéa%t;%é%@ rﬁc ﬁ%ﬂ Sﬁﬁﬂo@ﬁe"yg'ﬁﬁﬂéﬂxﬁ(@ﬂ@ﬁ%aﬁhg of 42, the

oro-5-nitrobenzene, was converted to
3@1%&:};;015%@4@5/@6951601&1@& @ﬁgbla&rtgmdﬁmﬁdlalpﬁk@ﬂ positiprivth and the 3-
the a |o for ert | 10 cetat see for example,
b@zrﬂtu'r%o Oro [F?&ﬁf Lg' ﬁle it r(glérou]g%[?lc%anl}llgound 43
was reduced to an amine using standard conditions. The ten-butyl ester of
43 was haydrolyzed and decarboxylated to give cgmpound 44 (see for
examp @, "Salturg, F., et. al., PCT WO 00/1Y 4), T£J ion of compound
44 was conmgdepsgd ith com) ¢ to give compound 45 u jmilar
procedure described by Saltﬁrro’lIagl et. al., Wo O%IZ%%Q*Q%S
PCT/EP2006/064093 29 e chIo |da2|ne 45 wass%
converted to tgé"parrdazrﬁone r acidic ¢onditions at high
temperatures. Under these condrtrons the cyand group was hydrolyzed
to the carboxylic acid and then decarboxylated“ﬁrsrngt\he/procedure
described by Carroll, R. D et. al., J. Med. Chem =<; 26, 96-100.

Siwhich were

Siphienyl anelot@t/ .o
120°C 24 h

Z O
. O ,N \N,NH
In /NH 1. NaNO THCE 0°C Cl l Ct
N 2. pyridine / H,0 0°C NaOAc / HOAe
o4 C cyanoacetyl ureihane 120°C1h
75% ,N 0
NH o ﬁ | NH
2 ~ \I_r ~
G O O

% 47 48

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 terz-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 terz-buty! 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
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: compound 48 in two Steps that were described previou
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0 and orop analo e synt esize
Dr; ats&h;la{r Mafil r@hewmﬂﬂﬁmﬁo%lﬂ)ﬂ’CWﬁEﬁﬂﬂﬁV@&@% cBivSaiemeompound

500 NNIl1.HzSO ! HOAc / O2.NNH.Rd( é}%ﬁ [ Et.N
S 4 OB SO SR T ACH A EN LT e ST dpape of 48, the
3$HERR b yD ShldMHOINEE, Nid 3-chloro-5-methylphenyl analog of 48, 3-bromo-5-
methylphenyl analog of 48, and the 3-bromo-5-chlorophenyl amalog of 48 can be

synthesized in a similar manner.
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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.
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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
5 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 palla.ciium catalyzed carbonylation
in methanol (see for example, Takatori, K., et. al.,, Terrahedron, 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, NM,, et. al,, J.
10 Org. Chem., 1985, 50, 2443-2450). The alcohol 53 was converted to bromide 54 using



chlorophenyi analog of 56 can be synthesized in a similar manner. WO
wo 200009000913 PCT/EP2006/064093 32 Scheme 16 Br Br Brrafgedds/Bssbes
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usitg e acotenare 3eQined b1 0F 9., et al /. Med. Chem., 1998, 41, 22432251,
The nitrile 55 was hydrolyzed to acid 56 by a conventional procedure to hydrolyze a nitrile
to a carboxylic acid under aqueous acidic conditions {(see for example, Wenner, O., Org.
Synth.; Coll. Vol. 1V, 1963, 760). The 3,5-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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Compound 64 was synthesized following a series of reactions outlined in scheme 16. The
starting material, methyl 3,5-dibromo-4-methylbenzoate, was bromunated to produce
5 compound 57 under standard bromination conditions (see for example, Buu-Hoy, .P., ef.

al, J. Org. Chem., 1953, 18, 649-652). Compound 57 was converted to compound 59 in
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R30I S A R AL A s
@seiedafl reactdns eutimedinasclleshel1d. aleerabtatipyraaderniads (see for example,
Iﬁh%g nt% %v? dICh r9 pgr n%hg\,/g S W%S%%%!&'@%Sn%g%jegsé‘t?on of compound 7
and compound 60 was accomplished with sodium hydride in N,N-dimethylformamide at
high temperatures to produce compound 61 using a similar procedure 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 o 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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phthalimide was heated in glacial acetic acid with sodium acetate to
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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 rerr-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,

10 32(11), 1675-1680 to form compound 66. The phthalimide protecting group of compound
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Compound 76 was synthesized following a series of reactions outlined in scheme 18. The

alcohol 16 was protected with a zerr-butyldiphenyisilyl ether to produce compound 70

76
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3-bromo-5-chlorophenyl analog of 77 and 78 can be synthesized in a
5 vsqmﬂaatsn@rfﬁe}e%lw&mﬁb 1ISTPRSEEEES GOS0 SOTPRNg /4. Compound
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daehed Stz S dibsomoghayarerk da forsdalimethermmy e 76, the
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bromo-5-chlorophenyl analog of 76 can be synthesized in a similar manner.
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Compounds 77 and 78 were synthesized through a series of reactions outlined in scheme
19. The thicether 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. 1., et.
al. 1UUS4582842 Aprit 15 1986). The 3,5-dibromophenyl analog of 77 and 78, the 3,5-
dimethylpheny! 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
5 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



methyiphenyl analog of 88, 3-bromo-5-methylphenyl analog of 88, and the
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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 %1, 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 synthesized following a series of reactions outlined in scheme 22. The
amine 46 was treated with phthalic anhydride under acidic conditions at elevated
5 temperatures to form the phthalimide 92 (see for example, Vera, L.M.S,, et. al., Farmace,
2063, 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
10 to compound 96 under conditions that have been previously described. The 3,5-
dibromopheny! analog of 96, the 3,5-dimethylphenyl analog of 96, the 3-chioro-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.

15 Proposed Syntheses
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96, and the 3-bromo-5- chlorophenyl anafpg of 96 can be synthesized in a
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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—dibromophényl analog of 100,
the 3,5-dimethylphenyl analog of 100, the 3-chloro-5-methylpheny! analog of 100, 3-
bromo-5-methylphenyl analog of 100, and the 3-bromo-5-chicrophenyl analog of 100 can

be synthesized in a stmilar manner.
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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 elevated 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-S-chiorophenyl analog of

106 can be synthesized in a similar manner.
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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



109 110 ON-NH CICIN ZNH / N=N 111 The bromide 54 may be

woRmalegated to ester 107 using conditions as illustrated in Capgdkptai&idaoss
2001, 79(5-6), 752-759. Esters such as 297 can be converted to alcohols

like 108 5 using known procedures, for le by treatment of 107 wij
CHIGOBLE i PSHTR y FIE TH ot ahyrTT CBRS ke HERE ot the 3.5
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YRS SEHOE P 2Bbb S 23 RS eTEIEOpAsRYudRriog of 111 can be
gﬂg@rﬂ@gﬁ@@iﬁﬁndjﬁggm@phenyl analog of 111, the 3,5- dimethylphenyl

analog of 111, the 3-chloro-5-methylphenyl analog of 111, 3-bromo-5-
methyiphenyl analog of 111, and the 3-bromo-5-chlorophenyl analog of

111 can be synthesized in a similar manner. 5 Scheme 26 0 0Q N,NH
~N~NH NHFEPHMNMEN3 CI SRIF CICI H N~N N N_N 55 112
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Conversion of the nitrile 55 to tetrazole 112 may be accomplished uwsing 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,

10 and the 3-bromo-5-chloropheny! analog of 112 can be synthesized in a similar manner.
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woCRaeHiRess as previously described. The 3,5-dibromophenyl gnajageafolhésnss
the 3,5-dimethylphenyl analog of 112, thg 3-chloro-5-methylphenyl analog
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analog of416, and the 3-bromo-5-chldrQphenyl analog of 116 can be
synthesized iin a similar manner. WO 2007/009913 PCT/EP200610640¢
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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
5 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.
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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.
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Conversion of compound 101 {0 compound 127 may be accomplished using conditions as
previously described. The 3,5-dibromophenyl analog of 127, the 3,5-dimethylphenyl analog
5 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 2 symilar manner.
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wo SeEPResdgs 128 and 129 may be accomplished using condifonge®seds/c64093
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- 130 using a rodure similar to that of J. Het, ChEm., 1994, 31(6),

previously described. The 3,5-dibromopfenyl analog of 128 and 129, the
5 5 dlmethylphenyl analog of 128 and 129, the 3-chloro-5-methylphenyl
AT of’128 and 129, 3-bromo-5-methylpheny3fialog of 128 and 129,

ifar manner. Scheme 31 OHO
Kco,?HF N 0xg0 ./NQOC + Br ~~ff reBtaax + "/ QO JNHOH 01 Cl
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PCTIERNR200BI064093 48 fﬂe Strting male
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aqueous basic?’ 128 128

Conversion of compound 127 to compounds 128 and 129 may be accomplished using
conditions as previously described. The 3,5-dibromophenyl analog of 128 and 129, the 3,5~
dimethylphenyl analog of 128 and 129, the 3-chloro-5-methylphenyl analog of 128 and 129,
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.
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conditions. Conversion of compound 132 to compound 133 may be

woassphapdshed using conditions as previously described. Thect/Ep2006/064093
3,5-dibromophenyl analog of 133, the 34g dimethylphenyl analog of 133,

e 3-chloro-5-met enyl analog of 133, 3-bromo-5- methylphenyl o
T A5 £ T B B! Ry A, Bt acid
nythihesizeahid msirailele vardnemBeinene B2pt ichladifpolidd 308 using a procedure
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conditions as illustrated in 15 Gattermann, L. (1914), Die Praxis_ des

5 rgaischtn hERTIREEL P DIBAC Sy rSRIFRIISEEM YStHsd Stapisd aqueous basic

6RAAIRGKNd d3Rv13Y P& RECAMAlIRNGd 1SN SARSINANE33SHUE WO UeBoMished using
2007/009913 PCT/EP2006/064093 49 described. The 3,5-dibromophenyl
canditiorst asarmiesydiestaghenihanhfgibromephapg! analog of 133, the 3.5-
&aféﬂ{y rrpeiRienesy! Analag. 05-%ﬁﬁn&?lrﬁ{aﬂs%mﬁy?yiﬁﬁ%gyb?ﬁ%'@,g Phromo-5-
136, and the 3-bromo-5-chlorophenyl analog of 136 can be synthesized
riethdimhiayl nsaalogr. @NG3N and the 3-bromo-5-chlorophenyl analog of 133 can be

10 synthesized in a similar manner.
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Compound 46 may be converted to compound 134 under similar conditions as illustrated in
15 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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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,
10 and the 3-bromo-5-chloropheny! analog of 141 can be synthesized in a similar manner.



141 142 143 Conversion of compound 141 to compounds 142 and 143
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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-

5  dimethylphenyl analog of 142 and 143, the 3-chloro-5-methylpheny! 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.
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Conversion of compound 94 to compound 149 may be accomplished using conditions as
previously described. The 3,5-dibromopheny! analog of 149, the 3,5-dimethylphenyl anaiog

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

5 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,
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Conversion of compound 154 to compounds 155 and 156 may be accomplished using
conditions as previously described. The 3,5-dibromophenyl analog of 155 and 156, the 3,5-
dimethylphenyl analog of 155 and 156, the 3-chloro-5-methylphenyl analog of 155 and 156,
3-bromo-5-methylphenyl analog of 155 and 156, and the 3-bromo-5-chlorophenyl analog of

155 and 156 can be synthesized in a similar manner.
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Conversion of compound 152 to compound 162 may be accomplished using conditions as
previously described. The 3,5-dibromopheny! analog of 162, the 3,5-dimethylpheny! analog

5 of 162, the 3-chloro-5-methylpheny! analog of 162, 3-bromo-5-methylphenyl analog of 162,
and the 3-bromo-5-chlorophenyl analog of 162 can be synthesized in a similar manner.



30 such as preservatives, stabilizing agents, wetting or emulsifying
WO 206p89%alts for adjusting osmotic pressure, buffers and thBOIREPSHEANGHE3
pharmaceutical carriers and their form@fation are described in Remington
séeelBagmaceutical Sciences by E. W. Martin. Such compositions will, in
any event, ain an effective amount of the agtive compound together
with a WO 2007/099913 PCT/EP2006/064093 157 syitable carrier so as tg 0

prepare thgproyer dosage form for proper aghfiinigtration to the recipie

The phar eutical prepare}ti.ons can @jgo ca ainNpreserving a.g(-‘f-nfi/@\\ N
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They Iso contain other therapeuticallg¥aluable substances, i ng
additional active ingredients other than those of formula I. 10 The

i e present invention are usefy medicaments for th
treatment gf metabolic diseases such as obgsity, hyperlipidemia, o
hypercholgsterolemia and diabetes, and ma¥3be useful for other disea§§4s
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. 15 The therapeutically i
CRRECHDB dihGOES o 61 S UERREBAR CecHidAoHiG . Brffpplshed using
coRRI ARG dmdisiand TRyHE defekiprehin smanbel kKpandied, the 3,5-
the art. Such dosage will be adjusted to the individual requirements in _
digethyphinel prales alideRiag it BpecorempdtilRhBikpalog of 163 and 164,
3-BHNIDIS eRE Gy IPR:RY I6.0b 2dMBiS kAN aBAthe E AR HIBRREING. AFERIBRY analog of
as well as the patient being treated. In general, in the case of oral or
165 paAtte4IcHubsinaiasEs ddn iBMRFEWeighing 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 25 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.
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The compounds of formula (I) are thyroid hormone analogs. The

WOTRIRARIGRIP Assay was used to test compounds of formul&¢H/ES06/664093

shown in the Examples below. Thus, the5&0 tested compounds are
thyreighenRoNa ke GRRIRIcAaRIS e aviRg &fnah, ah LoRe: M eRderB oI one of the
a preferred EC50 of 100 pM or less. WO 2007/009913
mpenndH 08 EDYSIEE PR FRIERNGHWIPHBW 196 R tFrPpRIRI R invention or
IhshEamnlasReau-wiad aie dtendethas nid WsiRlen an WL A2 AR usual and
limit the scope of the invention. WO 2007/009913 PCT/EP2006/064093
@R PIED A dinave 1t BynireJEhkst SiRgliroxyin Gawbinatiyt phengompounds or
I ) 4-h h
e S R SR SIS L g by, parcrally

E:tzo ﬁ@iﬁumﬂaﬂy @uuaeermxxm mm:maammmaﬁ% ZaX=BHBppositories or
=C

|.2 | 66% H9H X KOH H hyl
R R R T e o) i T o acrosoD, and
D HafXrm CH3A N lbaiX o piEAk desdeChid1861p tablcts and suspensions. The

administration can be conducted in a single unit dosage form with continuous therapy or in

D)

a single dose therapy ad hibitum. 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,
solations, suspensions, elixirs, aerosols, and the like. The carmier can be selected from the
various oils including those of petroleum, animal, vegetable or synthetic origin, e.g., peanut
oil, soybean oil, mineral oil, sesame oil, and the like. Water, saline, aqueous dextrose, and
glycols are preferred hquid 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 agueous solution, and rendering the solution
sterile. Suitable pharmaceutical excipients include starch, cellulose, talc, glucose, lactose,
talc, gelatin, malt, rice, flour, chalk, silica, magnesitm 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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5 4b:X=Cl 55% Sbh:X=CI 97% 6b: X=CI 91% Scheme 2: Synthesis of

W2803{04%d-4-isopropyl pyridazine (7) C10 Cl N OH N 1 N ARRIGE§06/064093

(NH4)2S208 Cl H2S04 CI Suifone, CH3GN, H20 67% 7 Scheme 3:
syratie sisroé] b dseppopyis6 - theo 1 dpel Ndshgep Yoirha Zime Pryipary pbristration to the
dimethyl-phenyl]-acetic acid (10a) and Synthesis of
%¥hro-4-(5-isopropyl-6-oxo- 10
1,6-dihydro-pyridazin-3-yloxy)-5-methyl-phenyl]-acetic acid (lob) WO
2007/009913 PCT/EP2006/064093 60/CI OHO 2NN CI\X XN . |

! PORICRARSIRT Rrodles 2 HAIRGT 6 EEcierrys: éplybilizing agents,

Sl S GG BhisX emlsBingXap &al o/ 8%cisiemessagehts @bEhg agents,
O 2NN O ~NH NaOH,MeOH NaOAc/HOAc )

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 diseases such as NASH, atherosclerosis, cardiovascular diseases,
hypothyroidism, thyroid cancer and related disorders and diseases. An obese patient is &

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 Hmits 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 (.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 pM or less.



100% X +isomer 100C1-2d X (minor)me 0 O OH OH 9a:X=CH3
WO BOHNEBH365% 9b:X=Ciisomers 7:1 YODb : X = Cl 32% WQT/EP2006/064093

2007/009913 PCr/EP2006/064093 613xample 1: Synthesis of

THA #R-RABRORY-RoW BelBribly EQ-RYER AL i3 DAAXNIS Below, which are intended as
dimethyl-phenyl]-acetic acid (10a) O 2,,,N NH O OH 10a 5 Step 1:

anpiladErEen A18Y 204 S v Hminmaepe 2 B hf imeanigshenol (2a) A solution
of 2,6-dimethyl phenol (20 g, 0.163 mol) in ethanol (100 ml-) at room
temperature was treated with dimethylamine (19 mL of a 40% solution of
dimethylamine in water, 0.163 mol) followed by formaldehyde (13.5 mL of
a 37% solution of formaldehyde in water, 0.163 mol). The reaction was
heated to reflux for 12 h. The reaction mixture was 10 cooled to OC in an
ice bath, diluted with water (100 mL) and brought to pH = 5 with a IN
agueous hydrochloric acid solution. The water layer was extracted with
diethyl ether (2 x 150 mL). The aqueous layer was brought to pH = 8 by
the addition of a IN agqueous sodium hydroxide solution, cooled to OC in
an ice bath and was extracted with diethyl ether (3 x 200 mL). The
organics were washed with a saturated aqueous sodium chloride 15
solution, dried with magnesium sulfate, filtered and concentrated under
vacuum. The resulting oil was dried under high vacuum overnight to
afford 4-dimethylaminomethyl-2,6- dimethyl-phenol as an off-white solid
(13.42 g, 46%); EI(+)-HRMS m/z calcd for C"H17NO (M’) 179.1310,
found 179.1308. Molecular Weight =179.2642; Exact Mass



=179.1310 20 Step 2: Preparation of 2,
WO g0gitietta-4-trimethylaminomethylphenol (3a) A suspension§FI/EP2006/064093
4-dimethylaminomethyl-2,6-dimethyl-ph&hol (2a) (3.0 g, 0.016 mol) in
diethyl ether (25 mL) was treated \WiaRgpVERdide (2.08 mL, 0.033 mol)
at room WO 2007/009913 PCT/EP2006/064093 62 temperature.
Additional diethyl ether (20 mL) was added to the reaction. The reaction

S'Elilélrﬂéeiwﬁﬁi}{f%& T IUPAESR eldimeMerNightnladast iR SRLEAS ester (6a)
were filtered and washed with die hyI ether. NMR and LCMS indicate

anb Hrbdentod-by degxm§wsthybphene sentis adremetivAfeu@ine

reactlon condltlons The reaction W@ stirred at room 5 temperajyre for 2

=1.95 ;’20 ; Exact 10 Mass 195 16 3 Step 3: Preparatlon of

(3, g;glme S/I 4-hydroxy- phen"@ QC%E) i X = CH

frile (4a) A solution o? s
6-dimethyl-4-trimethylaminomethylphenol (3a) (theoretically, O. 016 mol) in
ethanol (50 mL) un%ir argon was treated with Qgﬁlum cyanide (976 mg, OH
0.019 mol) at room

X
reflux overnight:
aCIdIerd t():\“the ag
organics were wash O

sodium chloride soluthes i&l x 200 mL), dried with hagnesium sulfate,

filtered and concentrated ‘Under 20 vacuum to affokéHa brown solid. The SN

solids were slurfgd*in ‘Eﬂeﬂ??? ether (50 mL&ae @olleted by filtrationf#THeCH, 86%
> solid was purlfleﬁboy &&lu chromatograpﬁ?/ li%lr?é Yitfca gel eluted ilthX =< 81%

Skirckb8 @ cB Wi hesiate BipatcbiReobibeiriepaffondidarthiedthyl-4-hydroxy-

phenyl)-acetonitrile (4a) as a yellow soligd (1.61 g, 60% yield for the two

steps); El(+)- HRMS g(z calcd foy C1I0HA1INO (M’) 161.0844;, found

161.0841. Molecular elght

AgNO
(NH,},8,0,
H,S0,
sulfone, CH CN H,0

6?% 7

Scheme 3: Synthesis of [4-(5-Isopropyi-6-oxo-1,6-dihydro-pyridazin-3-yloxy)-3,5-
dimethyl-phenyl]-acetic acid (10a) and Synthesis of [3-Chloro-4-(5-isopropyl-6-oxo-
10 1,6-dihydro-pyridazin-3-yloxy)-5-methyl-phenyl]-acetic acid (10b)



25 =161.2053; Exact Mass =161.0841 Step 4 : Preparation of
WO 2808[08#AEkhyl-4-hydroxy-phenyl)-acetic acid (5a) A suspensiBRIGEP2006/064053

(3,5-dimethyl-4-hydroxy-phenyl)-acetorfitile (4a) (550 mg, 0.003 mol) in
water (0.98 mL) was treated with ethylene glycol dimethyl e
0.063 mol) 30 followed by potassium hydroxide (1.34 g, 0.024imol). The
reaction mixture was heated to reflux for 2 d. The reaction mj S
concentrated under vacuum. The resulting solid was dilute v\vith‘
(100 mL) and extractedwith ethyl acetate (2 x 75 mL). Thg organi

IN WO 2007/009f A CT/EP2006/864093 63 aque
id 3plutien and was.gyracted with &ty Atetate (2 x L0QPL). The . icomer
laygers Were co bined, washeg witsa saturated agueous sodiuniminor)

concentfadted under vacuum. The solid was purified by columinn
chromatégraphy using siIi@a\gel eluted with 15-25% ethyl adetate in 5
petroleum ether to affgrg (35-dimethyl-4-hydroxy-pheny)-acetic @eid (5a)
(30 mg, 5%) as a yellmaxsatid; EI(+)-HRMS m/z calcd fes GlO# 7263 (M)
180.0786, found 180.0782. Molecular Weight =180.2053"#&tt Mass
=180.0786 Step 5: Preparation of (3,5-dimethyl-4-hydroxy-phenyl)-aceti
acid methyl ester (6a) 10 4 solyjon of 0
(3,5-dimethyl-4-hydroxy4h
methanol (300 mL) wasigreapgd with concentrated sulfuric acid (6.25 . _NH
ngorﬁwelg‘qg solutiéh wal heated to 70C ove&r;i&tlt] @g gpis time, tHg N
reacligys,was coaled4 rgofn tempergigre. TheRaciiohy Was cences
ander-vacutm. T ¢ res due was dituted with-ethyl-acetate-(700 1}
et (2 X 250 mL). The organics were dried 1

and was stirred for 1 h.Jhe solid was collected by filtration, washed H]
10% ethyl acetate/petroleum ether, and dried under vacuum overnight.
The residue was p@rified @Y% column chromatography using silica ggl y .. CH, 65%
eluted with 10-15% ¥hyF-atetate in petroleum ether to afford 10b : X = C} 32%
(3,5-dimethyl-4-hydroxy 20 phenyl)-acetic acid methyl ester (6a) (1.93 g,

86%) as an off-white solid; EI(+)-HRMS m/z calcd for CIIH1403 (M)
194.0943, found 191.0942. Molecular Weight =194.2324; Exact



Mass =194.0943 Step 6: Preparation of 3,6-dichloro-4-isopropyl

WO pRHtiendtis (7) 25 A solution of 3,6-dichloropyridazine (22.5 gPOTBPFEH (#0953

10

15

20

acetonitrile (35 niL), tetramethylene sulfdne (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

ErampletolssBymthesiniioh dfSnisertarsh &ararbGath syt agaedr yioxy)-3,5-
difetBlyl. ardRdde anm peglen followed by the dropwise addition over

35 min of 30 a solution of ammonium persulfate (51.5 g, 0.22 mol) in
water (75 nL). The reaction mixture was d to 70C for 20 min and
then cooled to room temperature and stirred for 24 It. At this time, the
reaction was cooled to 0C and 28-30% a vhydroxide (100 mL)
was added slowly dropwise to bring the rieactiofp to pH = 8. The reaction
was diluted WO 2007/009913 PC /EP 064983 64 with water (500
mL) and was filtered over cefite and frashedwell with ethyl acetate (500
mL). The water layer and the o«gani vere separated. The organic
layer was saved. The aqueous @ extracted with ethyl acetate (2 x
500 mL). The combined organics jeresvashed with water (1 x 400 mL)
and a saturated aqueous sodium chlofide solution (1 5 x 400 mL), dried
with magnesium sulfate, filtered and oncertt)rated under vacuum. The
resulting oil was purified by column chroggatography using silica gel eluted
with petroleum ether followed by 10% e e acetate in petroleum ether to
afford 3,6-dichloro-4-isopropyl pyridazing'(7) (19.26 g, 67%) as an oil;
(+)-HRMS m/z calcd for C7TH$C12N2 (M), 190.0065, found 190.0059.
Molecular Weight =191.0612; Exact Mass =190.0065 10 Step 7:
SegphrBtigarafion of 4-dimethylaminomethyl-2,6-dimethyl-phenol (2a)

AR, oy R LR il Eovied P Hh el Ay at zoom
t@&h@dﬂ@ﬁh&/bﬁﬁtﬁfeé@ @aﬁmﬁn@%mmm mhh)[cgmﬂmdmtmd stidoxidiylamme in
256 mL e ratur S e with .

R B R el ot e formaanee

ANPYEFOUS PYIASHIUMheakhrniatew? 12ted Qol 2 malfard ¢coppre fthivditenixture was

(6.09 g, 0.032 mal). The reaction mixture was heated tqQ 90C for 24 IEI At .
¢ardathia G e ipaibifs Pt g diluted with water (100 ml) and brought to pH =5 with a IN

agueous hydrochloric acid solution. The water layer was extracted with diethyl ether (2 x
150 mL). The aqueous layer was brought to pH = 8 by the addition of a 1IN aqueous
sodium hydroxide solution, cooled to 0°C in an ice bath and was extracted with diethyl ether
(3 x 200 mL). The organics were washed with a saturated aqueous sodium chloride
solution, dried with magnesium sulfate, filiered and concentrated under vacuum. The
resulting oil was dried under high vacuum overnight to afford 4-dimethylaminomethyl-2,6-
dimethyl-phenol as an off-white solid (13.42 g, 46%); EL(+)-HRMS m/z caled for
CHpNO (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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cooled to room temperature and was poured onto a IN aqueous

Wohs@rgtistadc acid solution (200 mL) and ice. The aqueous |apEMERS006/664093

diluted with water (100 mL) and extractegwith 20 ethyl acetate (2 x 500
BpelREA0UERISIRVea MRS Bade Papici(PRRR) RutheadditianQich. INrhe reaction

aqueous sodium hydroxide solution. The water layer was extracted again
RURFER YRS SbiEteded] ToOBDCCMPYT atvie yRiBiEbY offanrssiegsoligsheere filtered and

ég’é%hé'ﬁ RIrAEH AMFQUS ORUM FRleNE SOIIA: ACILURNAINEHHD material

ate, filtered and concentrated under vacuum. The resulting residue
TWasspudsiedisyrenibmitichfontatography osiditiciisa Jbt 28astinadmadtititred at room

-15% ethyl acetate in petroleum 2. 10 afford [4-(6+:chlorp-5-1Sqpropy-
AARARIACS C LA S0 IR IO RAE O mo) was

GihA). drtet acactivorvern etinedfasomer asnpanditecsolianight)-MRMStmE, the resulting
calcd for C,gH21C1IN203 (M+) 348.1241, found 348.1237. Molecular. .
T 54 G TR IS S 10 SSton OF PYAATAR gfied under high
Hctenhtosicrd snpraimydthyridazineBaylax)odrkttitpatayt phengl]t acetigle) as a white
aciq (9 solution of e .

it .%ﬁfsﬁ)v@ﬁs%ssﬁowr!wﬁd%%Qﬁ%}@f)@%%xdim}?&}aﬁﬁe\’s’ﬁﬁa&sﬂ@%@%ﬁ Exact
methyhestes18a) (1.66 g, 4.75 mmol, contains a minor amount of isomer)

in methanol (50 WO 2007/009913 PCT/EP2006/064093 65 mL) at room
temperature was treated dropwise with a IN aqueous sodium hydroxide

SRlyOD{S R 4Mbn 308 Bnal N IBAGHY-Was P HeS AR Y )
temperature for 24 h. At this time, the reaction mixture was concentrated

et alids STHEetshitrgiss yiveasnemetbrnirroletel (Pooreiicpling-016 mol) in
EXAGISOEN, eliad A iale R0 Mitd Jﬁ?s@ﬁﬂ(ﬁ?f%gﬁfe PIRISVBB19 mol) at room

discarded. The water layer was acidified to pH the addition of a IN _
Hoppeseistiey didehiordiasiansomionasriated exmedbte o withighhy| Huetgsstion mixture

. [ rs,\We ' i .
B I A MR YRS M AR hyaroctiori
arid sointentrdibe mnderevaes gmrasiaffordiasbiitlactlate I6lid HAbrdlipd The combined
overnic% tund‘%r

h i%‘nv uum to afforg, [4-(6-ehlgro-5-isoprapyl 10 . .
O S IR MR A e SR g diom chloride
solntiins(d migod abpudtied isdthenjagsaivoffswifite,stlidydd (apdHBMSntrated under
m/z calcd fo (gé? 19CIN203.(M)), 334 ]%9084’ found 334.10%3. N&({)I cular
ST 1 o8 QR WHALs 5 b6 Wi S, hgiglother (50 L) and
EblEelsd o pit-£i:0x 0- T dibiydl e p g HHd -ByytoXyis Sxelineibyttaphy using silica gel
eluted with 10-15% ethyl acetate in petrolenm ether to afford 3,5-dimethyl-4-hydroxy-
phenyl)-acetonitrile (4a) as a yellow solid (1.61 g, 60% yield for the two steps); EI(+)-
HRMS mfz caled for C;pH NO (M) 161.0841, found 161.0841. Molecular Weight
=161.2053; Exact Mass =161.0841

Step 4 : Preparation of (3,5-dimethyl-4-hydroxy-phenyl)-acetic acid (5a)

A éuspension of (3,5-dimethyl-4-hydroxy-phenyl)-acetonitrile (4a) (550 mg, 0.003 mol) in
water (0.98 ml) was treated with ethylene glycol dimethy! ether (6.6 mlL, 0.063 mol)
followed by potassium hydroxide (1.34 g, 0.024 mol). The reaction mixture 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 mlL.). The organic
layers were discarded. The aqueous layer was acidified to pH = 2 by the addition of a IN
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15 phenyl]-acetic acid (10a) A solution of

WO [zb¢Beobdaso-5-isopropyl-pyridazin-3-yloxy)-3,5-dimethyl-phergd] iz rtinaosdos3

(9a) (0.10 g, 0.29 mol) in glacial acetic a&gd (3 mL) was treated with
ﬁg&% THAGRIRHRORA A G HER AN AL AEIP SRy T Rer885890 100 mL). The

ixture was heated to 100C for 24 It. At this time, the réaction mixture
ongasicdayers wm@o:mmémgéraaﬁif@cémtmagaégr@edaa@wed@mﬁmém}é@ndmolutmn (2

T‘gfm%j]ugp%% ORICHE MBS %ﬁ%h‘év dﬁé%@% LGOS Mkl N20 % A ?'Qa%diﬁ? The solid

a |N aqueous so Xide so UthI’] and was extracte

waﬁlpeﬂﬁ;ﬁdqetaﬁan@@ﬁwm@togt@byh;dmgeihm @}eimmwdé‘iﬂ Ty acetate in

water Ia ef was th addition of a IN a S

pﬁtr ? She aC|d scﬂr (@ri ana Gt’h trgf:{%eéwtt!h C%té% § (Zg%? é%)% mg, 5%) as

mnoﬁhamgﬁiﬁmﬁéMWEmhmefdrvtzasﬁeg}g\n(hda)samram, found 180.0782.
queous d|u rid ti magnesium sulfate,

Iﬁﬁg%}&aé Pa]‘?é%i I% U\I%f nﬁg %%d a solid. The solid was

dissolved in ethyl acetate by adding methanol to form a solution and it

was absorbed onto silica and concentrated under vacuum. The

SirR b S AREERUBRP Was PR b RSO ARG EH AS SR feip o)
£lytadinith 2096 athdapelatodrRepeasicaptaining 2v8013gakageicos9 mmol) in

acid. The desired fractions were 30 concentrated as several seé)arate

aethaned GHIP prce e egh i cnas TR h sulfugmrEd dBlainekhe resulting
JARIEaues,fhatcheseeniaipesbanly KieARsia ISR REAHR RER! cooled to room

batches were combined, diluted W|th a 1:1 methylene chioride:hexanes
teoiptiobThid pr aeediionasspemepmisei e rerdimeasuliie stifel igsidugrivgs diluted with

e S L e LG e wor aied

was Iﬂlﬂgnbmumauﬁmuuﬁitommmdmt@neﬂ\ tm@fovebuum ) gwe an orange solid.

SRR et s RUdEA OO R S SIS BBl 1 . i

acefic aci B awhnite sol szcacd or
$OIHI@N2Wbcidd by FG k43 Washed 3\]1811142% dﬂglemdmé/}tetgdﬂbum ether, and dried

=316.3599; Exact =316.1423 5 E f
B AR TEBRO by o A AMEIBGR IGian CRomatography using siic

$80¥& Mathy b pissn Wihat etieracich (F81dik@n Glher to afford (3,5-dimethyl-4-hydroxy-
phenyl)-acetic acid methyl ester (6a) (1.93 g, 86%) as an off-white solid; EI{(+)-HRMS m/z
caled for C1H1405 (M) 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, .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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ON1NH O OH 10b Step 1: Preparation of

WO 20CHI8A814-dimethylaminomethyl-6-methyl-phenol (2b) 10 A B6THESRGH/064093

2-chloro-6-methyl phenol (5.0 g, 0.035 rhél) in ethanol (25 mL) at room

wWEMRRkBEUrSOY 2SI yemted withdimetudamine 41809% ftle @i QarselHliDicetate (500
of dimethylamine in water, 0.035 mol) followed by formaldehyde (2.85 mL

mel)a v, WAIGTIGH ST aftshtha GEFR Y GhaNSTCosersael). TiscorgamtsoR e saved.
Thealgainutallve iRt Alhiidineanha LeactionBbduss. yvasHoQlathi®d organics

room temperature and concentrated under 15 vacuum. The resulting oil

wWeoEs Witshed with wmr((lz@d(mmaha@cwﬂw%% MERG sfdRioRldEdmpolution (1
xS %hﬁ?{% Wﬁﬂ%&%ﬁe a-{fb 81(% @W&g’%@&%@?%% '%cuum The

ethyl acetate acetat ayer was discarded. The water
rday&maslmad@mm by pﬂmm blgrmeaammm olfsalgmhewgd@ggdnwnth petroleum
€ err?%wgglgtl%a ng ?Sacgg( ttréf’aCt%g g eth her tat 2rcf(§ gl%l&g Qem()propyl
organics were Washed With & satura aqueous sodium chlori
psoidiitne dmd(\l\@tmnggrﬁe@mnnswfate;lflIl(e{)aéﬂﬁlvtﬁcmﬂeenﬂaleﬁamm&c}zl\lz M)

S i S R b Ry T A S bl AR

an off-white solid; El(+) WO 2007/009913 PCT/EP20061064093 67

HRMS mIz calcd for C.OH ) 199. 64 found 199.0767, .
Sl bulrwERGon qdéé%fgﬂ%?agvlﬁﬁggw S AEA SRS Iptep gt phenyll-

REAcGhlee6n meﬂ- @d5imethylaminomethylphenol (3b) 5 A suspension
of 2-chloro-4-dimethylaminomethyl-6-methyl-phenol (2b) (65.5 g, 0.328
An¥jutivBiabl IO SR BrdeRRapE e e iR ARy I Grier (e BE 2.5 & 0.064

D) HORAMRM AR USTMREANIE- (356 RESIAMERINIYE, Wesstife@Bberature was

room temperature overnight. At this time, the resulting solids were filtered

EpRiedasibd Witidistiio-Frieosonp vridarien (AU&t hibh /009 meD followed by
iy fﬁme %(?éo,%m%%ﬂatt@'F?f@aé’“ﬁq'i“?ﬂwpﬂﬁ”%éﬁ@ A3 Atide (6.00 g, 0.032

which was used as’is for the next step.”"Molecular Weight
meh 5. A2 2reExden Mirtore-35 hemed to 90°C for 24 h. At this time, the reaction was

cooled to room temperature and was poured onto a IN aqueous hydrochloric acid sclution
(200 mL) and ice. The aqueous layer was diluted with water (100 mlL) and extracted with
ethyl acetate (2 x 500 mL). The aqueous layer was made basic (pH=8) by the addition of a
1N agueous sodium hydroxide solution. The water layer was extracted again with ethyl
acetate (1 x 500 ml). The combined organics were washed with a saturated aqueous
sodium chloride solution, dried with magnesium sulfate, filtered and concentrated under
vacuum. The resulting residue was purified by column chromatography using silica gel
eluted with 5-15% ethyl acetate in petroleum ether to afford [4-(6-chioro-5-isopropyl-
pyridazin-3-yloxy)-3,5-dimethyl-phenyl}-acetic acid methyl ester (8a) (15 g, 67%) and a
minor amount of isomer as a white solid; EI(+)-HRMS m/z calcd for CigH CINO3 (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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Step 3: Preparation of (3-Chloro-4-hydroxy-5-methyl-phenyl)-acetonitrile

WOy p082Epension of 2-chloro-6-methyl-4-trimethylaminometR{pEER#I6/064093

(3b) (theoretically 0.32 15 mol) in etharfdl (2 L) under argon was treated

M SOFHUM EYAPIE IS -WHhsTirBa8l NI iSO ARR e DRY alyii€ouNgodium hydroxide
reaction mixture was heated to reflux for 2 d. At this time, the reaction

spinioRe( v Fdort SR ROl urkhé: TPAEOR W RR StEEH BhP RS mRpgralire for 24 h. At
iRk Wil walaranghwas ridiisdda.rHaR hauthe adeiion PAaeNiting solid was

agueous hydrochloric acid solution. The water layer was extracted with

cbmyﬂa‘@ét‘awa(@x%@brm&)awaﬁ@mcvemﬁ%ﬂsaﬁféﬁéedé%m VWas eyl acetate
g%?a@vm{@?&aquw%&q chioride sakition, died. With MACRRSKA of a IN

te, filtered and concentrated under vacuum to a ford a brown solid.
a*qnm|lwwﬁsxﬁnmmmmmmdtwa@mmqmwyhmmé (2 x 200 mL). The
remaln dark gums oV afl t| itat
%%aﬂ?raalgeupon stanﬁg at rog}ln (it-:‘errl\]%eragt%%e 9Ie §8 dégvggs(rieﬁﬁn (e'%r;(J de solution,
difesb ovitlitmhexanes, wiﬂtdxléﬂmemmﬂlghnmmmdmﬁﬁeaMum to afford a solid.

-chlQrp-4-hydroxy-5- met cetonltrlle 4h).(30.3

fid' %Iﬂguév fier! ;{@N \s'ecol c (}Q and the tes resuén%)féé—égdugg \565 as purl %gm()pmpy}
;@hﬁ@ﬂ;&ﬁ@yﬁﬂﬁfﬁaﬁ@fﬁ@hﬁ@ﬁmﬁmmgehﬂmt@i)/\/dﬁh%—.‘gO%Oé’%ylcontams 2 minor
acetate in petroleum eth

tq .affor

T TofL PR S SHY. S HRRAMBY (£, el TIN5 M)
comhiggyigll shar Dste m@mmB£uwﬁ BM& iz calkaifons4
C9HBCINO (M+) 181.0294, found 30 181.0295. Molecular Weight
=181.6232; Exact Mass =181.0294 Step 4: Preparation of

lop:4- Rﬁ}%@ ) [ -
égG:C%EP%QO %%{g%&g}g %@%%bspens%oﬁe ! %%}@@%W@&W@QM@ >-dimethy!
Pheatibistinpeitbidfi® methyl-phenyl)-acetonitrile (4b) (1.3 g, 0.0071 mol)

J@ %%5%&20?% Nasdrealed Wi ﬁ&t}lﬂﬁﬂﬁv@ 9* rpethylehar fidh ?ﬁ -acetic acid

L, 0.133 mol) followed by potassium hydrOX| 8 g, 0.0071 mol).
@akf@ﬁm@@waﬂ)heabm apstigxafod 24 nﬁAtw@; heatcdeitiesedipim acetate (54
m'ﬁﬂr%wrﬁ g‘r%)gﬁﬂﬁrevafﬂ gp@nﬁﬁ&% gnagaﬁlgt\é’@%odﬂ%@é for 24 h.

water xtracted WI acetate 2x50 mL

Argdmctiage mmmmmwe res m@daymtanmm a1 wgsypncentrated

th add|t|on of.aiN agueous hydrochloric ac utiq xtragte
un?h ety acetafh @ Xlﬁ%lgnrﬁl}ﬁ]%e Orggﬁllg (5%5% Vv\ygr%rcomt%me% LT 46 asic by the

whlitied wiith BNsatueated sadiveo hydodidensahiivid ensoatioex(B@: il )yuhiethyl acetate
VY’ZE}B mi?nﬁg re':]t S h;%‘é%atgltia{(gg \%}Qsd gcra]t% e&ratﬁge %&% layer was acidified to pH = 4
by the addition of a 1N aqueous hydrochloric acid solution and was extracted with ethyl
acetate (2 x 200 mL). The organic layers were combined, washed with a saturated agueous

sodium chloride solution, dried with magnesium sulfate, filiered and concentrated under

. vacuum to afford a solid. The solid was dissolved in ethyl acetate by adding methanol to

form a solution and it was absorbed onto silica and concentrated under vacuum. The
preabsorbed solid was purified by column chromatography using silica gel eluted with 20%
ethyl acetate in hexanes containing 2% glacial acetic acid. The desired fractions were
concentraied 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 baiches
v;fere 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



10 vacuum The resulting solid was dried under high vacuum overnight to

woafferdo@1shloro-4- hydroxy-5-methyl-phenyl)-acetic acid (5b)RITAES28BHH4093
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20

as a white solid; EI(+)-HRMS m/z calcdéor C9H9C103 (M+) 200.0240,

ﬁ%@%&%&%@ﬁﬂ/é%wtq{e\%%@m%@&ﬁh%&%%@ﬁ{ tMasemaHQ e E6°C for 24
Step 5: Preparation of (3-Chloro-4-hydroxy-5-methyl-phenyl)-acetic acid

hméghyaléendr [4HP-mepRRGrpgixo-1,6-dihydro-pyridazin-3- -yloxy)-3,5-dimethyl-phenyl]-
A BrfRER -(riyd Qi%'rf% nedylRheqiacslia api (bRt gvp %c@%?lanmNzOA;

In methanol was treated with concentrated sulfuric acid (0.5 mL
6N 1%&@;&@@@&&@? afdoleculie Véeigho rr MkireWwEsasb et 3 6 1423
70C for 24 h. At this time, the reaction mixture was concentrated under
vacuum The resultlng oil was diluted with 20 ethyl acetate (100 mL). The
epasiiowith [Baddri¢Rocb (St privied-&itxon dgddsydamo- -pyridazin-3-
ulfate, filt nd conce trate esulting residue was purified by
% %’f@ﬁ%’ % smg sﬂggk%’ | eluted with 10% ethyl acetate in
petroleum ether to afford 3-chloro-4-hy

xy-z=methyl-phenyl)-acetic acid

=214.6504; Exact Mass =214.0397 Step 6/Pre aration of
[3-Chloro-4- (6 chloro 5-isopropyl-pyridazi

mg, 30 O 004 mol) in anhydrous ok
room temperature was treated wit ichloro-4-isopropyl pyridazine (7)
(1.2 g, 0.006 mol), anhydrous pota carbonate (1.15 g, 0.008 mol)
and copper (1) iodide (239 mg, 0.001 mol). The reaction mixture was
heated to 90C overnight. At this time, ction mixture was WO
2007/009913 PCT/EP2006/064093 69 cboled to room temperature,
poured onto a IN agueous hydrochloric &8td solution and was extracted
with ethyl acetate. The organics were w ﬁ ed with a saturated aqueous
sodium chloride solution, dried with mag sium sulfate, filtered and
SRPCRIFSiarhianeIoF !@Méi’@»ﬂdlﬁxéﬂ%ﬂiﬂﬂﬂdﬁﬁﬂwMﬂﬁtﬁyﬂfjﬁ&l@y&b)

column chromatograp g/ silica ?el eluted with 5 10% ethyl acetate in

Petroleting théridiafito SRR Rl s FREPypSHiaARe 2> L) at Toom
ah yam%msww@@%mx@@mﬁtbylm $0) b2 %108%) Fudnethylamine

yellow solid;
in water, 0.035 mol) followed by formaldehyde (2.85 mbL. of a 37% solution of

formaldehyde in water, 0.035 mol). The reaction was heated to reflux for 24 h. At this

sulfoxide (8 mL) under argon at

time, the reaction mixture was cooled to room temperature and concentrated under
vacuum. The resulting oil was diluted with water (200 mL) and acidified to pH=2 by
addition of a 1IN aqueous hydrochloric acid solution. The water layer was extracted with
ethyl acetate (300mL). The ethyl acetate 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 vacoum. 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; El+)-
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El(+)-HRMS m/z caled for C17H18CI2N203 (M') 369.0767, found

WO36@.0U883 Molecular Weight =369.2506; Exact Mass =368.(8OIER3 086154093

7: Preparation of 67
HR1E51950: 44 R G @ iR Q0IQDY kP desti Ry eyl opina- MeStAs7.  Molecular Weight
phen 8Ii—acetic acid (9b) A solution of
ﬁ@%l&l &: Exact s 5183080y I-pyridazin-3-yloxy)-5-methyl-phenyl]-aceti
c acid methyl ester (8b) (1.1 g, 2.97 mmol) in methanol (30 mL) at room
temperature was treated dropwise with a IN agueous sodium hydroxide

Sepiorrepempinn sfdfory- Fieetyirddeiopihyzmitpraetzilpberl (3b)

CIDRIAIYRCOIS it fot ANUS I %‘?ﬁgﬁ}l ilé-'}'ﬁ%' HIA YR RD 524ef 0,328 mot
%%‘cli%r \{}%aﬂcjléuorgr?.ﬁ'lélﬁoés%ltlngs |d'wa5$ iu%e wﬂhvﬁv er a?ng egﬂ;ﬁ ' eéj 328 mol)
imcttetdl.The etiigracetatoviayreaab ditcarcdy] Didadw drdayel ie6S mol) at room
acidifieid by the addition of a IN a yeou h}/drochl(oric ac'%d solution %pd s
temperature; € TeaC %nrmx 1%r was, Stirred a .rolom cmperature overrg%v At this time,
WA ekt atted With &t yl'acetate. The organic layers Wwere washedwith'a

thatisaled popiebus cedilinrahind deasddtivithdribe withersadjde srara @0ed under high
v[%)pu_{g%ti%’rgtl)_l Ze__r %ﬁ%%gg%?r%? }{%&%15{1—9%\6/ %z unrgﬂt&%‘tf §gphen01 (3b) as an off-white
SSRP ORI Y HE Azt 3ry XN Thenahy sphie nWiaeatieravieifAb)-(1 D312, Exact Mass
1000/&as a white solid. This material was used without further

itdfibn; EI(+)-HRMS m/z calcd for C16H16C12N203 (M+) 355.0611,
found 355.0610. Molecular Weight =355.2235; Exact Mass =354.0538 25
Step 8: Preparation of

NiEoraly @@W@i%ﬁé%@é%wﬁthmﬂm@yW%@e (4b)
Aetaykpianyi-acelica4dkdOR)- A sohsipNBhinomethylphenol (3b) (theoretically 0.32
[3-chloro-4-(6-chloro-5-isopropyl-pyridazin-3-yloxy)-5-methyl-phenyl]-aceti

ol (gpel ¢ d-ousdanpagipivatderatet stithaidingn Granidedd ¢rbhted0.32 mol) at
1%’391%8 &&8?3%%%@%%%@5’ @H@?ﬂéﬁé&%%‘ﬁmﬁ@u&?- :&P%hls time, the
reaction mixture was heated to 105C for 24 h. At this time, the reaction

neHtioe wasieo otes conomimateh padaturecanth coboe neraltide uagidve was diluted with
vacuum., The r ting residye was, diluted.wi , =10 : .
FE e S R e (RO Bk, SR s roric acid
ettrieied Thithvethyl myetatens\wir2067 /600904312 GT¢ER2(D6/@68098).70 e organic
The ethyl acetate layer was discarded, The water layer was acidified by, .. .
TS T ST i REeh Bt ISR Wiution, driea
wittiaaieaasitnesbifhacdibtecd hadorgaristiayatamder vacuum to afford a brown solid.

The solid was dissolved in carbon tetrachloride (250 mL) and the remaining dark gums were

removed via filtration, Precipitaies 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% ethyl acetate in petroleum ether to
afford (3-chloro-4-hydroxy-3-methyl-phenyl)-acetonitrile (4b) (2.28 g, 55% combined yield
for 2 steps) as a yellow solid; EI(+)-HRMS m/z caled for CoHCINO (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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were combined, washed with water and a saturated agueous sodium

wockiorigiesselution, dried with magnesium sulfate, filtered and POHERTHGLBG4093

under vacuum. The resulting solid was %&lissolved in methylene chloride

ARREFeANGt @%ﬁ@%ﬂﬁﬁ?@&@%@?ﬁ%ﬁ%@ﬁ&%méﬂfﬁ .38(%,' 9.0071 mol)
was purified by column chromatography using Silica gel eluted with 20%

inthylercifer hasarisentashraihieh ying sbiesedismibudiothen 6l ddSirad, 0.133 mo)
%ﬂ&&%&ﬁﬁ%&ﬁ%&g&%ﬁﬁ@&ﬂ? RhePPafRle Priceand Hlﬂﬁﬁt#ywas heated to

under acuum 15 min. The  solid was a 1:1 methylene
refilovife: Bdxanes shivtione, ThisiprotesswikstOvperfomentdrseuidessyacuum.  The

L0g50d 3%%"%{% 2 %Eiﬁ{gv'&a‘{%cgﬂ% 9 ”A%‘t@?i?a%t%‘a“%%a%g Clletate (2 x 50
slurried in acetonitrile, Tiltered, and dried in the vacuum oven at
ralernidfet seg:affotslyers were discarded. The water layer was acidified to pH = 2 by the

-chloro-4-(5-isopropyl-6-0x09-l,6-dihydro-pyridazin-3-yloxy)-5-methyl-ph
e A A R T e A AT T ccetate (2
}cmdﬁgy. CriieHor g6y 3834 rgMerdi) 1 3bi0&S Owighagl %ﬁ.@%ﬂt@ﬂ?@q{&bus sodium
S SR S 0 RS SRR S s

wexnpheRyH-aseic aaid (i) ANE) 2064/ AQ991 2 RinT RRAGD/ 0648873 (4 chloro-4-
OH OH / ~~ 1 Br/HoAc Br Br C9 DMA/tBUOK O \N~N 2.'THF / 4N

Iygeoryy Nmetbe-phenyBAgetia acit(BYEL -4 8. 496% 8 & Mol wlif B GHRMS m/z
R d HEMER, S0 @i TWALES00.0247. 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 colomn
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; EX(+)-HRMS mvz caled for CioH,;CI0; (MY 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 mlL) 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
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sodium hypochiorite In water ,N ,NH CH3CN / CH2CI2 O N NaOAc |

woH@Ac®d sodium phosphate buffer = pH 6.7 Br Br 120 24 P8T/BP2F8% 64093

for or2 steps O O OH OH 13 14 WO 2087/009913 PCr/EP2006/064093

cORIEX MBI ﬁ“%fépﬁﬁﬁ’é Pbured onto a 1IN agueous hydrochloric acid solution and was
[3,5-Dibromo-4 |sopropyl -6-0x0-1,6-dihydro-pyridazin-3-

eymp@weﬂyr}tbﬁem@ﬁd (Thy orsesias y@wohed-with BrammBigiggueous sodium
IR Whish2 éa'%ﬁﬁ‘g?é%ﬁ?emwgéﬁéh%% %ﬁ%lé%%&g%mgmﬁéer vacuum.

ydroxy-ethyl)-phenol (50g, 0.35 mo aclal acetic acid (400 mL
Thag¢selingl wmﬂla smﬂtpamﬁf:@rbyrm@(ml ehio0aregmphyingiarkiliccgtt eluted with

id (40.m Ther a tlon turew s e tro rature
139 e(tﬁ lacﬂate mtﬁ'n J‘!r?r %la dg%gkﬂg) 2578 ?%ropylmpyndazm—

overni ven WaS re ove un vacuum

mwwgmaﬂﬂegm@mmmmhﬂtmmm @06 rt8H)afid21 . 18 Bolusrd yellow solid;

B EE TR s E?ur?,jﬁe{%@%‘fﬁﬁ% ﬁiﬁé{%gu SH 80,0766, Molecular

Wy drexics SQBGHRELIE0NN) wass added followed by water (150 mL). The
reaction was stirred at room temperature for 3 h. The reaction was then
brought to pH=5 by the addition of concentrated hydrochloric acid (80

Ip- Thetayprangresepaaiasttiae QI ayabis MOHpeidabRe 3- yloxy)-5-methyl-
aqueous layer was 15 extracted with methyl tert- butyl ether (500 mL). The

hgahicrsiercifdeombined, dried with sodium sulfate, filtered and
C
RUGAled Hpgieryac W@ﬂ@@%&%ﬁ% mum tog%out 1 phenyl] -acetic

added and the solvent was concentra
acid methyl ester (8b) (1.1 g, 2.97 mmol) in methanol (30 mL) at room temperature was

treated dropwise with a 1N aqueous sodium hydroxide solution (5.9 mL, 5.9 mmol). The
reaction was stirred at room temperature for 4 d. At this time, the reaction mixture was
concentrated under vacuum. The resulting solid was diluted with water and ethyl acetate.
The ethyl acetate layer was discarded. The water layer was acidified by the addition of a IN
aqueous hydrochloric acid solution and was extracted with ethyl acetate. The organic layers
were washed with a saturated agueous sodium chloride solution, dried with magnesinm
sulfate, filiered and concentrated under vacuum to afford [3-chloro-4-(6-chloro-5-
isopropyl-pyridazin-3-yloxy)-5-methyl-phenyl]-acetic acid (9b) (1.05 g, 100%) as a white
solid. This material was used without further purification; EI(+)-HRMS m/z caled for
CieH1sCLN20; (M™) 355.0611, found 355.0610. Molecular Weight =355.2235; Exact
Mass =354.0538 |

Step 8: Preparation of [3-Chloro-4-(5-isopropyl-6-oxo-1,6-dihydro-pyridazin-3-yloxy)-3-
methyl-phenyl]-acetic acid (10b)

A solution of [3-chloro-4-(6-chloro-5-isopropyl-pyridazin-3-yloxy)-5-methyl-phenylj-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 IN aqueous sodium hydroxide solution and was extracted with ethyl acetate.
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The solid was filtered and washed with 10% methyl ten-butyl ether in

WO hepresre (150 mL). The solid was dried under high vacuum G¥SraBHIE064093

afford 2,6-dibromo-4-(2-hydroxy 20 ethy#-phenol (11) (86.8 g, 82%) as a

THO LSOl LR MR Was BHEBERD 2K Wity Tay et Wous Malemsdlary WRighlition of a 3N
=295.9598; Exact Mass =293.8891 Step 2: Preparation of

aguERBs hyHrernrc BCih RO LINSHIS S TRFRTASIneAly RIRY]-Rkagr - ik qreamic layers
W) DR el R0 CHMANMRs A 2t Y SRS RRE Bt dA8Fd Yolution, dried
0.619 mol) in N,N- 25 dimethyl acetamide (300 mL) was treated with _

vittamagmasitent wioriddurelsagd oogcantiitehdaderitregerrat righyesulting solid was

temperature. Th S IoNn Was { ti il s Th

o T e SR o st e

pBeBbsichtdr eslid sopy puyitisdriclaginent) 10 ng c@rBaphy ofing adicaldeltotedewith 20%
olution and the reaction mixture was stirred at 135C.for 24 h. The .

a%%ii enté?vt\/eaén cg% 8% ?8%tr%nflél§1pefjat%%lra§,l ilﬁ%g% Wi 1é\;vatere(ﬁ Hr%?_)ﬁéaﬁgons were
cextragteaddvith stesriuypmeathphetiear {idB8e6G dhjdetdighdvayusopfepyb min. The
tate (1,x 600 mL). The 5 organjc layers were combine d washed _
St AN D 08 i T G o SRBRCDA0b A wly gygeess was
pRE0mky. hhe erganicTayaolitsvaisitied inhabonigBORabmTherreghduehe solid was

was treated with heptane (300 mL). The mixture was stirred under égj%lx )
X |iavermght to

them Frmiied dh@GHER S BTG AETOFHIE b EPEHIAE e TEL

MyasifiltergthnipshedsyihhporyLanixiiedb eyt bi-metiyboflisy e piang]-phenyll-
(240 mL) and dried overnight to afford 2 10

A Ecditsimd %6 GRdrang-isbitopyl i HIS-yRid) - PlierstTRAdRgfz caled for
1 (R 1l SRS BRI NP oM RaP WElle O34 779; Bxact

atm/z = Molecular Weight 350.5600; Exact Mass =447.9189 Step 3:
Maspaptdiv bf

[3,5-Dibromo-4-(5-isopropyl-6-oxo-1,6-dihydro-pyridazin-3-yloxy)- 15
phenyl]-acetic acid (14) A solution of 2-
SaiEmibrémByntieain| ofol 3,8 spnpithisoBaieip) ere hiiddwdnepyridazin-3-
S(I@%{;L 16341' _géeéimanég%gﬁcetonitrile (223 mL), methylene chloride (343

MLy and eodium pﬁosp e’buffer (343 mL of a 0.67 M solution, pH = 6.7)

was treated with 2,2,6,6- tetramethyl-1-piperidinyloxy free group (2.35g,

14.83 mmol) at room temperature. A 20 solution of sodium chlorite (44.71

g, 395.5 mmol) in water (135 mL) and a solution of



sodium hypochlorite (28 mL, 24.5 mmol) in water (50 mL) were then
WO 2eldadugirdultaneously to the reaction mixture over 45 min. TEE/EP2006/064093
temperature of the reaction mixture ros@%o 40C during the addition and a
cold water bath was used to prevent the temperature from going any
higher. The brown reaction mixture was stirred for 30 min. While cooling
wigycold 25 water, a solutiogygf sodium bisulfite (28.42 g, 297 mmol) in = Ci
3 6 mL.) was acéc;ed d opwié](ret the ggaction mixture over 5 min. |
, ow? lqmwas o ethyl¢ne chinside=@338 mL) ang) \N’N
abtéd. Thelayers werd sepgrated a Sprganitt°fagiet was extrdcted

su/h‘éite, filigggd and Br

mmol) were added to
[3,5-dibromo-4-(6-chloro-5-isopropyl-pyridazin-3-yloxy)- phenyl]-acetic
acid (13). The reaction mixture was heated tg 120C for 24 It. At this time, 4,
the reaction mixture was cooled to room temperature, diluted with toluene
(200 mL) and WO 2007/009913 PCTI 1064093 74 concentrated
under vacuum two times. The resulting residue was diluted with
tetrahydrofyggpd223 mL) and isopropyl
withss@ter {dosicla@ind). The organic layer

as separated and

corebimaRREpRIB MERAIUM to aboys il Isopropyl.acetate (18§ Ry
was, : 1 s corlcentrated unagﬁ& yaguum to abut
YU s 1ge corkene Bl

afford [3,5-dibromo-4-(5-isopropyl-6-oXp-1,6- -
dihydro-pyridazin-3-yloxy)-phenyl]-acetigiacid (14) (80.4 g, 73%) asa O
white solid; LRMS 10 for C15Hi4Br2N204 (M+H) m/z = 446. Molecular, ,
Weight = 446.0978; Exact Mass = 443.9320 Scheme 5: Synthesis of
[3,5-Dichloro-4-(5-isopropyl-6-oxo-1,6-dihydro-pyridazin-3-
yloxy)-phenyl]-acetic acid (19) 15 WO 20071009913 PCT/EP2006/064093



10

15

20

25

75 OH OH OH CI SO Ci z z CI CI CI C! dllsobutylamine N toluene LAH,

WO Rz /9983% 100% O O Cl 00OH 1516 7 CI Cl 021 ,N 2 "RCIBUR06/064093

DMA N Jones Reagent, 0 N 140C 24 h @} Cl acetone CI Cl 44% a | / 95%
OH OHO 17 18 O NaOAcIHOAc O ,NH 100C 24 h CICl 65% (/OH 0
19 Example 4: Synthesis of

¥3:8vipiehiorSun{Bepio ployb-Dthasme-4tiy tneppynriadin=®-1,6-dihydro-pyridazin-3-
AN FSILAGTHCAEHY ) ONH INCIO 1O
G

14
Step 1: Preparation of 2,6-Dibromo-4-(2-hydroxy-ethyl)-phenol (11)

A solution of 4-(2-hydroxy-ethyl)-phenol (50g, 0.35 mol) in glacial acetic acid (400 mlL)
was treated with a solution of bromine (41 mi., 0.78 mol) in glacial acetic acid (40 mL).
The reaction mixture was stirred at room temperature overnight. At this time, the solvent
was removed under vacuum. The resulting residue was diluted with toluene (200 mL) and
the solvent was again concentrated under vacuum. The resulting residue was dissolved in
tetrahydrofuran (250 mL) and a 4N aqueous sodium hydroxide solution (350 mL) was
added followed by water (150 mL). The reaction was stirred at room temperature for 3 h.
The reaction was then brought to pH=5 by the addition of concentrated hydrochloric acid
(80 mL). The layers were separated (the bottom layer is product). The aqueous layer was
extracted with methyl rerr-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 rert-butyl ether in heptane (150 mlL).
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 CsHgBr2O» (M-H) m/z = 295,
Molecular Weight =295.9598; Exact Mass =253.8891

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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CI OH 19 WO 2007/009913 PCT/EP2006/064093 76 Step 1: Preparation

woah{3@doighloro-4-hydroxy-phenyl)-acetic acid methyl ester (PE)rABIIcHI 064093

of (4-hydroxy-phenyl)-acetic acid methyfgster (25 g, 0.150 mol) in toluene

( . r Uke: i
St Aol ARSI Y 050 oy
V@scﬂdrﬂ'ﬂm tof éﬁlfwmtwﬂmwetMmQtlaomm@I)wnmm WG \ﬂas24 h. The

& %d& %A%ts dltc g’glsgo?g{ ] 30e¥£‘1 el r?%f“o %ﬂfat%de%tpamd with
at ime, the reaction mixture was co hen

tmmmglonhﬁxmemmtl 'Ehéﬂ@snlﬂh@aﬁ:bﬂedsbbvohwpso@&émdtamd@asﬁ@ﬂ ml). The
well with water. The ltrae dcail The §%ld was dISS Ive
X

CLERRSEO Y N R RO R sotion

WS SEDRLAtE thactiiad wmmneM@mmwawa@m to about 300 mi.. The
concentrated under vacuum to %Qve a Whlte solid. The soljd was dried

rsggﬂql g‘ﬁﬁ&’f‘?&éﬁ%ﬁﬂ’\?&@&ﬂ% The mixture was stirred under reflux for 30 min
AR atdichlasedomdioxyphesbeagat ati mathyhesésn(ha) @ikl ga«@@led with a

a white solid. The filtrate containing water and toluene were separated

2henifiesn el & eis TeHkpbattiath eRiRIe 1280k ddddnrg AYSHHBRIM afford 2-
%%fﬁiﬁrdﬁ{sr@fé@aﬂ&%ﬂﬁ%ﬁ? XﬁCH%@)Qp\ﬁ%@l@%mﬂq\m (112g, 49%)

solid. The solid was 15 slurr % ethyl acetate in hexanes, filtered

aén@wéfswéawmw)%af@éscfﬁe@ét@%% ENEY Bvers ghfiRdMidlegnlar Weight
@J?Moﬁ@{%&éwlgmﬁ hydroxy-phenyl)-acetic acid methyl ester

10.5 g) as a white solid (83% for the two crops); EI(+)-HRMS m/z
calcd for C9H8C1203 (Mt) 233.9850, found 233.9839. Molecular Weight

%80%8}%%% Ry 6)@}321% 549 (%8?82{1? %l%r 3 %r‘ri‘tgf) @Jﬁydro -pyridazin-3-yloxy)-

-phen solu ion 0
;(Beﬁydi]mmoaéiwmwy phenyl)-acetic acid methyl ester (15) (15. 7g, 67.09

TR B PR S RS AP R 305 con
(hxaqlr(deimgtrajwdmfman](ﬁ%&taﬁlmle 603 mmpl)anﬁﬁ;/mwhhn‘iﬂB(tm»eS mL) and

s RIS PR AP, SOTplelg A eSS 2.
tetramethyl—-l-plpendmyloxy free group (2.35g, 14.83 mmol) at room temperature. A
solution of sodium chlorite (44.71 g, 395.5 mmol) in water (135 mL) and a solution of
sodium hypochlorite (28 mL, 24.5 mmol) in water (50 mL) were then added simultancously
to the reaction mixture over 45 min. The temperature of the reaction mixture rose to 40°C
during the addition and a cold water bath was used to prevent the temperature from going
any higher. The brown reaction mixture was stirred for 30 min. While cooling with cold
water, a solution of sodinm bisulfite (28.42 g, 297 mmol) in water (86 mL) was added
dropwise to the reaction mixture over 5 min. The yellow solution was diluted with
methylene chloride (223 mL) and extracted. The lavers were separated 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)-phenyi}-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



Salt solution (80 mL). The reaction suspension was stirred 10 min. Ethyl

w0 asetebesis00 mL) was then added to the suspension. The MPAWEPMES/064093

10

15

then filtered. The solids were rinsed withiethyl acetate (2 x 500 mL). The
Gilaye PN AMeoUS Y LRGP Sxliagted Mithdiluted with
Cé%ﬁ‘gﬁ%%ﬁté X nga(;é?h% T ghorganic layers were%réér%bined and et W
tetrabipdie fuvith @261 sy eed i pygrd et d82Rsulltiond watewaaheavith water (3 x
turate ueous. sedium_chloride salutign, The or ic.l I ried
g T T T A S A e A BR800
ndf. solibpTderereting 680 wh3 placeddmtentighe xR0 74039808 entrated under
PCT/EP2006/064093_77 yacuum rnight. The aqugeous layer was .
VAR P HL Ty T SRR S P SRR UG T o 10 min. The
nEQlution andimes dhaer refaxirasted with-athyhacetiate ¢32Q0rook) teigerature. The
organic Ia]yers were combined and washed with water and a ﬁurate
f‘“a”‘q%}&ﬁ%o

Kb eSS Aa @ a81EH ORI RE B MR RIS dR RIS 200 L), and
denaonesitmafaigsdiliared angih ceneenti@teqs Fhasrsuliag Salsbast-6-oxo-1,6-
placed under high vacuum overnight to afford 2,6- . _
diferirers sardRperRhasHesste1e3¢139) d S96h8e) 1RMS fop/hite solid; LRMS
G E3ETAVRM,) A1) 207 MoleellanWRIGhE=2040R 78, F@0h MaTsact Mass =
:2051.99501 Step 3: Preparation of
44383 Dichloro-4-(6-chloro-5-isopropyl-pyridazin-3-yloxy)-phenyl]- 10
ethanol(17) A mixture of 2,6-dichloro-4-(2-hydroxy-ethyl)-phenol (16) (12.5
g, 60.2 mmol) in N,N- dimethyl acetamide (28 mL) was treated with
Sebtmseidin Sythesisiof (6.5-Fione@mitlisoprepritiogaer hfrddmdro-pyridazin-3-
mperature, The, sus ign was heated to 100C and stirred until a
yé%ﬂ%'&}ng ?gtﬁlé%c. cea%%arggﬁ was then treated with
3,6-dichloro-4-isopropyl pyridazine 15 (7) (9.2 g, 48 mmol) followed by a
rinse with N,N-dimethyl acetamide (3 mL). The reaction mixture was
stirred at 135C for 24 h. The reaction was cooled to room temperature,
diluted with water (30 mL) and extracted with tert-butyl methyl ether (1 x
60 mL) followed by isopropyl acetate (1 x 60 mL). The organic layers
were combined and were washed with a IN aqueous sodium hydroxide
solution (1 x 25 mL) and water (2 x 25 mL). The organic 20 layer was
separated and distilled to a volume of approximately 30 mL. This solution
was treated with heptane (30 mL). The mixture was stirred under reflux
for 30 min and then cooled to room temperature. The resulting solid was
filtered, washed with ether and dried



overnight to afford

WO 26(8,/60g8¢hloro-4-(6-chloro-5-isopropyl-pyridazin-3-yloxy)-pheyilzethesied4093
(17) (7.5 g, 44%) as a white solid; LRMS$5for Ci5SH15C13N202 (M+H) m/z
= 38@3. 25 Molecular Weight =363,6580; Exact Mass =36Q3f}L99 Step 4:

paration of se,ci, l cl c| al G
3. 53Bichlorasdoffinghalaie-5-1SopTopypyridazin-3-yloxyphemyl]- aceti SN
18) A soluabiensf | - LAH, THF | !
2-§3,5-di W-S-iso opyl-pyrla_%m-g-yloxy)- enyl]-eﬁ:lanol 2N
304(17) 8.4 g, 28% mmol) in acetone (370 mL) was treated_ with Jones
Reagént (34.8 mL of a 2.7 M solutifin, prepared via standardjmethod) Cl

sIowI dropwise at -4C. The resulting red reaction mixture wag-stirred for
1 hat-3toOC. The red reaction migure was quenched with jgopropanol.
The resulting green suspension was filtered through celite and the cehte

acetate (600 mL). The filtrate was washedgiwith water (600 mL) and 8.

saturated aqueous sodium chloriffe sofution (300 mL). The organic layer |
was separated, dried with mag iupiNsulfate, filtered, and conc% d.N
The resudfiing spid was dried ndetl\\/acuwmsvémhghtto afford

[3,5-dichtAB4266 e hlor6iS<isepropyhyridazirf 88 §loxy)-phbryllagetiC!
oIid; LRMS T gg"‘g,jc““i“‘“s‘?%lsc13 o)
= O~331 :

acid (1 .0, 95%) as a
m/z = 377. Molecular Weig
Preparation of

phenyl]-acetic acid (19) 10 A mi fre of glacial acetic acid (200 mL),O
sodium acetate (6.1 g, 74.4 mmol) and [3,5-
dichloro-4-(6-chloro-5-isopropyl-gyridazin-3-yloxy)-
(8.3 g,21.96 mmol) was heated to 125C for 24 h. The reaction mixture
was cooled to room temperature and concentrated, Sulting residue
was diluted with methylene chloride (200 mL) and yvas washed with water
(150 mL). The organic laygrwas.separated. 15 H x 200 mL)
were added to the residue {ppo#ioNns and then Jubsequently
concentrated under vacuum,_Ihe_Legultir% Sejid Was diluted with a
minimum amount of ether, sg@tched, and sl

l]-acetic acld (18)

white solid; O

Example 4: Synthesis of [3,5-Dichloro-4-(5-isopropyl-6-0x0-1,6-dihydro-pyridazin-3-
vloxy)-phenyl]-acetic acid (19)

Cl OH
19
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20 LRMS for C15H14C12N204 (M') m/z = 357. Molecular Weight

w038 /0dd58; Exact Mass =356.0331 Scheme 6: Synthesis ofeCT/EP2866/064693

[3,5-Dibromo-4-(5-isopropyl-6-oxo-1,6-digydro- pyridazin -3-

L BB e AP S OO SR B e e

ANa@iHop A48 REdx BpBmi)98%4ie eetdLaitiOH: O @H g2@ 521G /iDtohene (600
I%NH Jones Re ent O N NaOAc / HOAc N aceé} 'anst) 120C 2{2% Br 0,015

@9‘3@7‘5&% ’i’—f’&)tﬁmﬁﬁr AR IS BOS HheLisCH
i [B, SFEhbmmMrﬁﬁdafmmyﬂl@t@ﬁad’BﬁﬂWQ-Mddamr)f Sulfuryt chloride (24 ml.,

0. 3?5'0)%% etg}/uler?ero(%gomf amgs(%ﬁgigdl\ls%w (c)lmpwise over 30 min. The reaction
mixture was heated 1 h at 70°C. At this time, the reaction mixture was cooled to 0°C and
then poured onto ice water. The resulting white solid was filtered and washed well with
water. The filtrate was saved. The solid was dissolved in ethyl acetate (500 ml) and
washed with water (1 x 125 ml.). The organic layer was separated, dried with magnesium
sulfate, filtered and concentrated under vacuum to give a white solid. The solid was dried
overnight under high vacuum to afford (3,5-dichloro-4-hydroxy-phenyl)-acetic acid methyl
ester (15) (18.81 g) as a white solid. The filtrate containing water and toluene were
separated. The toluene layer was washed with water (150 mil.), dried with magnesium
sulfate, filtered and concentrated under vacuum to give a pale yellow solid. The solid was
slurried in 10% ethyl acetate in hexanes, filtered and washed well with hexanes. The solid
was dried overnight under high vacuum to afford (3,5-dichloro-4-hydroxy-phenyl)-acetic
acid methyl ester (15) (10.5 g) as a white solid (83% for the two crops); EI{(+)-HRMS m/z
caled for CoHzCLO; (M™) 233.9850, found 233.9839. Molecular Weight =235.0683; Exact
Mass =233.9850

Step 2: Preparation of 2,6-Dichloro-4-(2-hydroxy-ethyl)-phenol (16)

A solution of (3,5-dichloro-4-hydroxy-phenyl)-acetic acid methyl ester (15) (15.7g, 67.09
mmol) in anhydrous tetrahydrofuran (600 ml) under argon cooled to -10°C was treated
slowly dropwise with a 1M solution of lithium aleminum hydride in tetrahydrofuran (67.1
mb, 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 agueous layer was
extracted with ethyl acetate (2 x 200 mL). The organic layers were combined and washed
with a 0.1N 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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b Br 23 OH Step 1: Preparation of

WO g@§7yam§10-4-(3-hydroxy-propyl)-phenoI(ZO) WO 2007/009%:5/ep26006/064093

PCT/EP2006/064093 80 A solution of 4~3-hydroxy-propyl)-phenol (10 g,
65.7 mmol) in, glacia) acetic acid, (73.8 mL) was treated.wijth a solution of
VBT I LI e S b by e A0dkn of a 1N
aG@actiohynistierivar Blisadiinraam dem fenatyre onpiel bt Rengbuepite (3 x 200
was removed under vacuum. The resulting residue was diluted with

ThtieABYSTERY BB B S SRABRERAS L HASEEH B IR A VRRIARE aqueous
sddigeguiing esidug. Wwagcdbssahethirr teiaeoiamAbesihaadiadNitered and

agueous sodium hydroxide solutionpé$4 mL) was added followed by water

cpppenigatgd THdG asHRaviidRuRiReb RN Bt AR 2 ighY thafford 2,6-
dRIHIYBSAOUHARELP A1) IR 'tti@rs? 85399@9%@@%531@3@50&!;'@@?@@&1&*) mz =

mL). The layers were separated (the bottom layer Is product). The

284 uiblecidyie MrabtesdfblictSd Svithkad MashyiZ8n- 3y ether (3 x 100 mL).
The organic layers were combined, dried with sodium sulfate, filtered and
concentrated under vacuum. The resulting residue was purified by

Steupn i estprontiatoyf 2pbl bt siticd ¢ 6t @iiewsd Inishpaopyl-gihydazin-3-yloxy)-phenyl}-

=‘3%?H:a(-%-lt(z}altm‘laasaxanes solution. The desired fractions were collected and
concentrated under vacuum. The resulting oil was dried under high

Avanixtmreove thighictdaatfetd Bldidroxyeedy(B-hizeioky o pi2) lae ol 120nks) in N,N-

20.2 g, 99%) as ink Qil; LRMS for COH10Br202 (M-H) m/z =
AT A 2B D5, ] WLLPOR T U RS L0 gy 7. mmo)
udlier [FioRdhranneot (@raptenoteisTpropppykidazkShrngl)tpHO0Y- and stirred until
propan-l-ol (21) A mixture of 2,6-dibromo-4-(3-hydroxy-propyl)-phenol (20) .. .
BOR oS o) G REATLI90 WA SEHEH D @ it MOk T BRI yridazine
(PPtassiximgenmidutexiRe, Cl B¢ 8 rikeeASiHN M) Jne@HNAFaeeRd@IPAIN). The reaction

temperature. The suspension was heated to 100C for 15 min and turned

BRSW il Eoriralstbichidro Atisthibpyt By AERERE (£ 1S W Eperature,
Masdaddrd indhasuseRsion ansthayeasionuesmiiietalct 40 B &t followed

h. The reaction was cooled to room temperature, diluted with water (180

DL ek Reriase Vhith G- dBReOTEITs JaYers iy qriebingdand gpassvashed with
aW%ﬁQ&GM&ﬁHQhW@M@%%MQW lﬁ!‘ﬂaﬁﬂﬁ%ﬁ water (2 x 25 mL). The organic

layer was separated and distilied to a volume of approximately 30 mL. This solution was
treated with heptane (30 mL). The mixture was stirred under reflux for 30 min and then
cooled to room temperature. The resulting solid was filtered, washed with ether and dried
overnight to afford 2-[3,5-dichloro-4-(6-chloro-5-isopropyl-pyridazin-3-yloxy)-phenyl]-
ethanol (17) (7.5 g, 44%) as a white solid; LRMS for C,sHsChNoO, (M+H) m/z = 363.
Molecular Weight =361.6580; Exact Mass =360.0199

Step 4: Preparation of [3,5-Dichioro-4-(6-chloro-5-isopropyl-pyridazin-3-yloxy)-phenyl}-
acetic acid (18)

A solution of 2-[3,5-dichloro-4-(6-chioro-5-isopropyl-pyridazin-3-yloxy)-phenylj-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 filiered through celite and the celite



sodium hydroxide solution (1 x 150 mL), followed by a saturated aqueous

woSegigehloride solution (1 x 150 mL). The organic layer wagigshiitvs4co3
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20

sodium sulfate, filtered and concentrateg, The resulting residue was

purified by flash chromatography (Biotage 4 uted with 15% ethy]|
%e%@ﬁg%%ﬁ@g} %}%M&Wz@é? etfﬁa a%%l%@%ﬁe?ﬁﬁé@ %o%%v&fmr (600
ki) 500 £tavkacaiaigusoie aarin hevdasikriiionticos were coHedsd@adayer was

concentrated under vacuum. The resulting solid was slurried in_cold

sepaATtr B eh ersgc TR solfate duteed: andeerrntraiads Higdrepe solid was
JSeR"aRM-AERiAlR BRRKLIR TP MW B 2004RA991 IPGIHRP2 AB/06 40 Ridazin-3-

81 ether (20 mL). The mixture was heated to reflux and then cooled to

yosw-pbeipbracsts arikk S8vEhBwasP3dehated. Wik sOlifwWaB M Fad(isH i sCLEN.Cs
Rentane-itered and dried LRfieL bighs ¥Reusm R YaRRiahi7 4 hefitrate was

concentrated. The resulting solid was then diluted with a 1:1 mixture of
isopropyl acetate: methyl tert-butyl ether (20 mL). The mixture was heated

Sgee:t]g £ fwﬁg%pﬁih%egf%%?éa%&ﬁgwF—Q—mﬁgﬁ)ﬁfﬁ]&%ﬁ%\lgﬁﬁms ryndazin—3~yioxy)—

anted and the so slurried'in and filtered to afford a
peogichceop afiddlihwhich was dried under high vacuum overnight. The

olids were.cqmbined to afford.3:[3,5-dibromo-4-(6-ehloro-5- i
R SR 510 BN Sat (o TUL A6 o zrgol and 135
dadhiters ofids -4 RIS Tas PG ABE2RINZOAM Fpihanyl] actkic. Midldddlat8.3 g, 21.96
Weight =464.5871; Exact Mass =461,9345 Step 3: Preparation of
@W@%-ﬁﬂﬂ&ﬁggﬂ(éqcmogSf@oér%@l-p afﬁ‘?—%‘%?o%b%gnﬁ?s cooled 1o room
Rrapienieaeid (22icditiaiscemabend svrm@repaiad wysaliindibwine et zne chloride
that described in Example 4, Step 4 15 except that

(398 S0 B W G- B0 SRS - 3k A: 3 By SRRy IRy SefTopoparated.
(RLhNSHSehPIAES Here added to the residue in portions and then subsequently
2-[3,5-dichloro-4-(6-chloro-5-isopropyl-pyridazin-3-yloxy)- phenyl]-ethanol
qmwafrafﬁsirérrsi%,@@iﬁr@mm—(sseﬁm&ﬁ%és}aép‘y% tesi AR, foRypimum amount
SPEMU-REOREADIC ARId a2 E9590la% aiivhieRlici FR A RIVRRY 360168 with cold
for C16H,5Br2CiN203 (M+H) 476.9211, found 476.9210. Molecular
atheipnd-drigismder EighoaQum aysraighs o1 adogle [ 4-pikdinsiaior dsopropyl-6-oxo-
A3:5-Dibr -QX0: inyar rgazing3-¢soy, ; tid:
g’% )%%_)@A% %%?%%ﬁ?ﬁ%%%%gé@&&% Ry Q1 @@‘} N39765%) as a white so
LRMS for CisHi ChN,Os (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)-phenyi]-proprionic acid (23}



A mixture of glacial acetic acid (16.7 mL), sodium acetate (480 mg, 5.85

: 4[3,5-25 L PCT/EP2006/064093
d|bromo-4-(6-chIoro-5-|sopropyl-pyrlda%-3-yloxy)-phenyl]-proprlonlc acid
(22) (800 mg, 1.67 mmol) was heated to 120C for 24 h. The reaction
mixture was cooled to room temperature and concentrated. The resulting
residue was diluted with water (200 mL) and was made basic to pH =9
byCtke addition of a IN aquedds sodium hydroxide solution. This solution®” '

. 1Ceta Br100 miy and the ethyl acetate was Ly, N

as acidified 10 pH 33 dydhe@ddition 6 a
oluti evVa’Ybr |aperonas: exwactedwith_pr
ersnverecombined, dri

Cl

were then concentrated under vacuum to a volume of approximately 20
mL. The solids were filtered and washed with a 1:1 ethyl acetate:heptane
solution (2 x 10 mL). The solid was dried uno_l{er high vacuum to afford 21
[3,5-dibromo-4-(5- isopropyl-6-oxo-
1,6-dihydro-pyridazin-3-yloxy)-phgnyl]-proprionic acid (23) (553 mg,.5
72%) as an off-white solid; LRMS f¢r C16H16Br2N204 (M+H) m/z =
Molecular Weight =460.1249; ExagtM =457.9477 Scheme 7:
Synthesis of [3,5-Dichloro-4-(5-i (pro yl-6-0x0-1,6-dihydro-pyridazi

OH

yloxy)-phenylamino]-acetic aci )JA¥N OHCI11. NaOAe/H _NH
100C 24R@Ciag@CO3/CUT /IDMR0 / N Clxddabload24heOH Doc P4 h
~ +150% 5798°RA92 CI &r Br 120024k Br Br
A b S
05% T2%
HO” 0 HO™ X0
22 23

Example 5: Synthesis of 3.[3,5.Dibromo-4-(5-isopropyl-6-0x0-1,6~-dihydro-pyridazin-
5 3-yloxy)-phenyl]-proprionic acid (23)

O
o
N .
= Br
O
O
Br
23 OH

Step 1: Preparation of 2,6-Dibromo-4-(3-hydroxy-propyl)-phenol (20)
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0 ON I NMP-(CN)BH3 N CI 10 HOAc/MeOH/ 14 N Cl + H fOH

wo G263 M9SO4 50C 24h 010 17 0i Cl &NH CI NH2 YOR-3R: 2R @bfi003

Example 6: Synthesis of 8}9

[3,5-Dichloro-4-(5-isopropyl-6-gxo-1,6-dihydro-pyridazin-3- . _ i
ATBIER s AT I S0 BB 06 g0 in ghacial acetic acid (73.8
i G R 20060 GA003 s S8t SN i floElin® (FUShit] OK 260D Siemdial acetic acid (7.3

P ti f
i GBS 2 SRR SSIBSTR P VISHighe (B solvent was
rSRHRN B3 SodISRIOrOPriS PRYORMLPIIARANG 16/ 10w RR TBMAIL IB7 miL) and the

anhydrous 5 dimethyl sulfoxide (20 mL) under argon at room temperature i
SQIAETr MiS REAIN SORRINGAIES- ulidplovepitRol (Bh0 geoRgntsiyidahydrotissolved in

it e T SRR 0 S Int was aades
fodlastishtmiwaiee (@3s5thdA.cddleders noorn tenmipardtara and isowperdtorador 2.5 h and
tyl\éa{:% (z%a? adjusted to 5 by the addition of concentrated hydrochloric acid (14 mL}. The
layers were separated (the bottom layer is product). The aqueous layer was extracted with
methyl rerr-butyl ether (3 x 100 mL). The organic layers were combined, dried with sodium

sulfate, filtered and concentrated under vacuum. The resulting residue was purified by

“column chromatography using silica gel eluted with a 1:1 ethyl acetate:hexanes solution.

The desired fractions were collected and concentrated under vacuum. The resulting oil was
dried under high vacuum overnight to afford 6-dibromo-4-(3-hydroxy-propyl)-phenol (20)
(20.2 g, 99%) as a pink oil; LRMS for CoH,oBr,0; (M-H) m/z = 309. Molecular Weight
=309.9869; Exact Mass =307.9048

Step 2: Preparation of 3-[3,5-Dibromo-4-(6-chloro-5-isopropyl-pyridazin-3-yloxy)-phenyl}-
propan-1-ol (21}

A mixture of 2,6-dibromo-4-(3-hydroxy-propyl)-phenol (20) (5.0 g, 16.3 mmol) in N,N-
dimethyl acetamide (8 mL) was treated with potassium terr-butoxide (1.74 g, 15.48 mmol)
under nitrogen at room temperature. The suspension was heated to 100°C for 15 min and
turned brown in color. 3,6-Dichloro-4-isopropyl pyridazine (7) (2.47 g, 12.9 mmol) was
added to the suspension and the reaction was stirred at 140°C for 24 h. The reaction was
cooled to room temperature, diluted with water (180 ml) and exiracied with ethyl acetate
(3 x 100 mL). The organic layers were combined and were washed with a IN agueous
sodium hydroxide solution (1 x 150 mL), followed by a saturated aqueous sodium chloride
solution (1 x 150 mL). The organic layer was dried with sodium sulfate, filtered and
concentrated. The resulting residue was purified by flash chromatography (Biotage 40M)
eluted with 15% ethyl acetate in hexanes, followed by 25% ethyl acetate m hexanes,
followed by 50% ethyl 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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The solution was brought to pH=8 with a IN agueous hydrochloric acid

wo sbe3 he 10 water layer was diluted with ethyl acetate (lp¢p@@nMsrosa093

and the two phases were filtered over gelite. The organic layer was

e ted..The,celite was washed with ethyl ace ._The.water layer was
e g TPy N Aol (O i fen (OB IB 48U WABeratoe.
Theeseltbanwiashkeshath dhatvhdedaghecid sodipruoh|biidedakhdidndd vnder high
400 mL), dried with magnesium sulfate, fijtered and concenjrated undet. .
VAR R oS ) 0 BRI GSAE hbo, F T EITEASHG 348 DG Ageed with
a by Gabume ehigpaspdraphyeisingisilica-gel pllutae ith0y 1 5%eettisure was heated

acetate in petroleum ether. The desired fractions were collected and

tockslR PdeIs Y ForRIEd B TOAT HHRIRERTH g S BN SIS ier AR igthRd the solid was
sifiltecgdranchisinsachvitia caldhetiierd Bhe diateryns CMEeRHRIEH M@ under high

vacuum. The solid was diluted with ether and filtered to obtain a second

vaGepn TONS 8 ainddia trlids oTere eriabirddtooxEeried; [f wabrersRirtER chloro-5-

isEhEIher Angiliared RrdhshawnoRe 1he Rirg siesireddsamenty 48 WMRite solid:

ls%e ?lﬁirﬁg%vas cgo%’cer?t)rated gi%g%hird crog %zs(obtair%g:j in f\i)‘j\e ssame e %

Liveinior. Critd flrde8\n@s @dmbenvatedtand Makcanlael oht 6866 bk iHxact Mass

_petr m 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 WO

2007/009913 PCTIEP2006/064093, 84 the pure desired.isomer by.H i }
SR BT B e e DR P b Bt C o el Hies-pheny]
puadunin eie(Aht to afford 5-dichloro-4-(6-chloro-5-isopropyl-pyridazin-3-

loxy)-phenylamine (24) (4.7 g, 50%) as an off-white solid; ElI(+)-HRMS
IR DY TSN P 331 B0 oL d S5 TIG058, Earpl 4. Scp 4
ehdelculan Weight 283364 IL{ &xhlek S Mags 6335 Hedar Bt/ Rixy)-phenyl]-propanol

6-(4-Amino-2,6-dichloro-phenoxy)-4-isopropyl-2H-pyridazin-3-one (25) A
(PRt oP il gt géidl(é%%fky}%arufﬁ{%sﬁ{%— %MY%@WMOXW-

RIS (17) to afford 3-[3,5-dibromo-4-(6-chloro-5-isopropyl-pyridazin-3-yloxy)-
dichloro-4-(6-chloro-5-iso ro%l-pyridazin-S-ﬁ!_loxy)- henylamine (24) (1,0
pheny - RARSIPND dd r@ésecﬁ Abocisor2W Riterioida b RfS wye caled for

§a9les-ieween) (Rmpsrateres slirmed {9142 6l@nd then WA FONCEN TR 5706; Exact

The resulting residue was diluted with water (200 ml-) and was made
Mizssie4d i 289 by the addition of a IN aqueous sodium hydroxide

solution. This suspension was extracted with ethyl acetate (1 x 250 mL).
The water layer
Step 4: Preparation of 3-[3,5-Dibromo-4-(5-isopropyl-6-oxo0-1,6-dihydro-pyridazin-3-

yloxy)-phenylj-propionic acid (23)

A mixture of glacial acetic acid (16.7 mL), sodium acetate (480 mg, 5.85 mmol) and [3,5-
dibromo-4-(6-chloro-5-isopropyl-pyridazin-3-yloxy)-phenyll-proprionic acid (22) (800 mg,
1.67 mmol) was heated to 120°C for 24 h. The reaction mixture was cooled to room
temperature and concentrated. The resulting residne was diluted with water (200 ml.) and
was made basic to pH = 9 by the addition of a IN aqueous sodium hydroxide 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 1IN agueous 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



was acidified to pH = 5 by the addition of concentrated hydrochloric acid.
wongeu&\’)%% layer 15 was extracted with ethyl acetate (1 x ZSOP@h%P'E 1064093

organic layers were combined, dried wijth magnesium sulfate, filtered and

concentrated under vacuum. The resulting oil was diluted with methanol

TS0 Y ERd WS tretEatHithese NISE USRS BBBIeHn oG oA volume of
appPokagyDOal).. ThRe"eAcHOR R Wasd R aleelta R AG foeddihcd@R heptane

reaction mixture was cooled to room temperature and the solvent was

selotiparifatdd wrlder Thovindidunes Tred aseridighs et WS fdromo-4-(5-
%gpﬁ%%%%ﬁﬁﬁﬁ?ﬁrwiﬂqﬂ?&%ﬁﬁﬁ%@( P IR RIDYLAREE) (553 mg,

Wwas washed with water containing a IN aqueous hydrochloric acid

T2Ghution deo PHwhEY avedii JRMAddraGudbuBrududmdhtdlideortidl, Molecular
ied wi esi fate .fi and concentrated under vacuum.
V?%Eg}e_él 9291 %vg'a?s’ %lssoi\\%sg iﬁﬁgﬁgﬂ%rm and purified by flash
chromatography (Biotage 40L) using silica gel 25 eluted with a 1:1 ethyl

etate;hexanes soluti ith 0.5 % glagial acetic acid. Th gi_ 'r%g ot darin .
R vl el L Do R A oo B rpngricain-2
viugh)visisenymatindacetiveasili®@as slurried in diethyl ether (-10 mL) and

petroleum ether (10 mL). The solid was stirred 20 mirtﬁtt room
temperature, was filtered and rinsed well with petroleuin ether. The solid

was dried under high vacuum to afford 6-(4-a ichloro-phenoxy)
30 4-isgropyl-2H-pyridaz r3-one (25) (538 mg, 57%) asjan off-whiteCAc / HOAc

solid. LRMS for C13H13Ci12N302 (Mt) m/z = 314. lay Wei%]ﬁl"‘f’"C 24h o
Chag.rreg, e =313, 0385 M@/ omstssp13 | (1 2 TN HaOH [ MeOH
PC 6/0_@4093 b Step 3: Pre(9#ratia of o)

[3,5-Bigk#oro-4-(5-isopr XO-1;6=dihydro-pyritiazin- -
phenyldmino]-acetic acid (26) A solution ¥ 57%

6-(4-arhig-2,6-dichloro-ptginoxy)-4-isopropyl-2H-pyrfdazin-3-one (&bl
(500 mg, 1.59 mmol) in methylene chloride (22 mL) and methanol (22
mL) at room temperature 5 was treated with glyoxylic acid mo@&éhydrate

thefi cooléd to Fbom temperagyre, filtered tﬁ%ﬂ ik

chlorofor .A/u\l’\;aqueous 10 Hydrochloric E?@ cﬁi SH
added to theffiltraté&IThe r Ureyydd, 50°C 24n
s .
0O 17
0/'\

Cl NH,

26
10 25 O

Example 6: Synthesis of [3,5-Dichloro-4-(5-isopropyl-6-oxo-1,6-dihydro-pyridazin-3-
yioxy)-phenylaminoc]-acetic acid (26)
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stirred for 30 min. The organic layer was separated. The water layer was

woSsiaesest yvith chloroform (100 mL). The organic layers were-e@mpieloss0s3

methanol (10 mL) was added to dissolyginsoluble material and the
organic layer was dried with magnésium sulfate, filtered and concentrated
under vacuum. The resulting solidjvas slurried with ether (3 mL) and 15
diluted with petroleum eth The mixture was stirred for 45 min.
The solids were collected by fil ationr?and rinsed with petroleum ether. A

ity whbk present by TLC. The solid was
purified by flash chromatography (Biotagg I4OL) using silica gel eluted with
100% ethyl acetate followed by 0.45% glakjal acetic acid in ethyl acetate.
The desired fractions were collected afid cojgicentrated under vacuum. The
20 solid was diluted with 1:1 methyleng de:hexanes and
concentrated under vacuum. TheC$06lid Wds sluivieid in petroleum ether,
filtered, rinsed with petroleum ether and dried urjder f@g vacuum
overnight to afford [3,5-dichloro-4-(5-isopropyl-6-0xg<1,6-dihydro-pyridazin-
3-yloxy)-phenylamino}-acetic acid (26) (28.7 mg, 171%) as a white solid;
LRMS for Ct5H15C12N304 (M") m/z = 372. Molecaar Weight =372.2105;
Exact Mass =371.0440 25 Scheme 8: Synthesis of

Nef3 H-Piehiekfetr (G 15ABEAMAL100hiBrHiBYHE Wg ils7in-3-yloxy)-phenylamine
yloxy)-phenyl]-oxalamic acid (29) WO 2007/009913 PCTIEP2006/064093
@@4)CI CIN NiNClI ON THE / DIPEA O iN NaOH / McOH CI + (r) CI (r)

AS%9858 SNBIQh Sha it dROSrtdAde (7) (5.4 g, 28 mmol) in anhydrous

dimethyl sulfoxide (20 mL.) under argon at room temperature was treated with 4-amino-2,6-

dichlorophenol (5.0 g, 28 mmol), anhydrous potassium carbonate (15.6 g, 112 mmol) and
copper (Iy iodide (3.2 g, 16.8 mmol). The reaction mixture was heated to 90°C for 24 h.
The reaction mixture was then cooled to room temperature and poured onto water (1 L).
The solution was brought to pH=8 with a 1IN agueous hydrochloric acid solution. The
water layer was diluted with ethyl acetate (1 x 500 mi.), 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 aqueouns sodium chloride solution (1 x 400
mL), dried with magnesiurn sulfate, filiered and concentrated under vacuum. The resulting
residue was dissoived 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 filirate was concentrated and was diluted with 60% ether in petroleum ether.
Petroleum ether was added with scratching and a sclid 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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CIO N NH N ClNaOAc/HOAc Cl O 100C/ 24 h O 56% CI NH CI NH

w0 $0¢269691:O0H OH 28 29 Example 7: Synthesis of PCT/EP2006/064093

N-[3,5-Dichloro-4-(5-isopropyl-6-oxo-1,gdihydro-pyridazin-

3-yl -phenyl]- ' id.(29) ONH CI O CI | O OH29 W .
BT BEREDoUb B304 G R0 B Compiid and dried
uﬁﬂtﬁﬁl,5&@0hii%(mrﬂ-(h@vléﬂiigm-g(;S@Aﬂkﬁﬂiy|$&ﬂf¢&ﬂﬂ5k¢3wm€bmhﬁi&dbropyl—pyﬁdazin—3—

oxalamic acid, met ester solution R .

B HORISTS HEBHLb G- SO T A B R RSy caled for

(29,01, 8 oD ) ayouaes tetah adiose (206MouR GBkht =332.6191; Exact
temperature was treated with 5 NN-d isopropylethylamine (2.5 mL, 144

Mawa3TR8%@action mixture was cooled to 0C and was then treated with
methyl oxalyl chloride (0.66 mL, 72 mmol). The reaction mixture was
warmed to room temperature and was stirred for 3 h. The reaction mixture

Sigas pouifedrarrolyfatéthiory-aRenray dhinerr oui Athpvakeraied 300 @)
AR SAFalRd AdlLUS, SR GRIOTE; SRR OB 8B he! 0 AUAYGY) and 5-
layer was separated. The water layer was

dichloro-4-(6-chloro-5-isopropyl-pyridazin-3-yloxy)-phenylamine (24) (1.0 g, 3.0 mmol)
was heated 1o 100°C for 24 h. The reaction mixture was cooled to room temperature,
stirred for 2 d and then was concentrated. The resuiting residue was diluted with water
(200 mL) and was made basic to pH = 9 by the addition of a 1N agueous sodium hydroxide
solution. This suspension was extracted with ethyl acetate (1 x 250 mL). The water layer
was acidified to pH = 5 by the addition of concentrated hydrochloric acid. The water layer
was extracted with ethyl acetate (1 x 250 ml). The organic layers were combined, dried
with magnesium sulfate, filtered and concentrated under vacuum. The resulting oil was
diluted with methanol (20 mL) and was treated with a 1IN agueous sodium hydroxide
solution (20 mL, 20 mmol). The reaction mixture was heated to 120°C for 24 h. The
reaction mixture was cooled to room temperature and the solvent was concentrated under
vacoum. The residue was diluted with water (100 mL) and was extracted with ethyl acetate
(200 ml). The ethyl acetate layer was washed with water containing a 1N aqueous
hydrochloric acid solution (to pH = 5) and a saturated aqueous sodium chioride solution,
dried with magnesium sulfate, filtered and concentrated under vacuum. The residue was
dissolved in chloroform and purified by flash chromatography (Biotage 40L) using silica gel
eluted with a 1:1 ethyl acetate:hexanes solution with 0.5 % glacial acetic acid. The desired
fractions were collected and concentrated under vacuum and dried under high vacuum at.
37°C. The solid was slurried in diethyl 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
C13H2CLN30: (MY m/z = 314, Molecular Weight =314.1735; Exact Mass =313.0385
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10 re-extracted with ethyl acetate (2 x 300 mL). The organic layers were

waocRamineds;and washed with a IN aqueous hydrochloric acid sehiiandikSs40e3

150 ml-) and a saturated aqueous sodigg chloride solution (1 x 150 mL),

ried with magnesi te filtered and concentrated upder vacuum..
e S e SR e T B o
erifilaehiny leateriemaldrcdoatography on silica eluted with 15-30% ethyl 15
acetate in petroleum ether. The desired fractions were concentrated under

vacuum. T sultin lid- was dried under, high vac to afford
}N _sé{ {%?C%?(?—gﬁa(gmﬁg,%%%%?oro-pﬁenoxy ~4-1£pr0pyy—%—rl'—pyn azin-3-one (25) (500

g0 Ar6p yrpyliciazine Syl phbedy | 2axalamicdacict mashy2 2 stén (@ FpftnQemperature

76%) as a, white splid; El(+)-HRMS m/ lcd for Ct6H14C13N304 ., .
R R O G H18 GBSO RIBAO o id i 08 SRR e acid (0.10
Massi =41 7s0060, 2Q StemR: Bpanasatign off magnesium  suifate, and resin  bound

SRR e b e e A BB RSP AT 2 30 mumon. The

DB dickioneWabHehlenots-RPpr ey baykidagia- Z-yéouy) Rbemd]was then cooled to
oxalamic acid methyl ester (27) (1.87 g, 4.47 mmol) in methanol (35 ml-
B { aqueous

TROPT AR s Fe ¢ e stidsotdnirsritoxite SUrmd®.o
R RN 2JSFRAMRIONIZD MXfWaWARBVALID L IR BRRLLAIMAE mixture was

a_nd stirred for'2 h. The solvent was concentrated under vacuum. The .
YaspiL e aimted RRivTsraie daBO0WAb peamtipd niikeuraicrdaysianes extracted with

@ﬁ{)&&&?ﬁp 15065y *ﬂ‘}?e%qgé&@&@fs' N2 e RMArahlons ﬁ@qilL_F was added to

olution.” The mixtlre was éxtracted with ethyl acetate (2 x 250 mL
Gsgeinic itwpbrvieavatepdetd dhel veghwitHayeagresilnads wifdtendiineradmpdiate, filiered

%goa‘éf%x?ééﬁre@eg WRAEPVIGE0 T %9&”%9)?@8 QD SRHMAYELRIEN3 mL) and

chloro-4-(b-chloro-5-1sop
iwicd zuitt Bpglosiglsphethyt {0 Yatalaim (€ Tecioi{ 28F (a2 Biyr8B89G) 45 @iwhitee solids were

salid; El(+)-HRMS WO 2007/009913 PCT/EP2006/064Q093 88 m/z calcd. , .
R P8 0 P S D0 BT P A0 B TP gt ieher BE
w6396 braehMag TKO2. 9808 SikpwasPpepasation fidsh chromatography (Biotage
-[3,5-Dichloro-4-(5-isopropyl-6-gxo-|,6-dihydro-pyridazin-3- . .o
T T L 20 (% AR DIGEIER B el acctc acid in
Sy, s JeRtaiEL BactibswaelameNd Rt concentrated under vacuum. The

dichloro-4-(6-chlaro-5-isopropyl-pyridazin-3-yloxy)-phenyl]-oxalamic acid
s&@% piay tBlu&eg with 1:1 methylene Chlonde:hexanes and corcéntrated under vacoum, The

solid was shuried in petroleum ether, 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
CysH1sCLN;0s (M) mfz = 372, Molecular Weight =372.2105; Exact Mass =371.0440

Scheme 8: Synthesis of N-[3,5-Dichlore-4-(5-isopropyl-6-oxe-1,6-dihydro-pyridazin-3-
yioxy)-phenyl]-oxalamic acid (29)



mmol) was heated to 100C for 24 h. The reaction mixture was cooled to

wo Reetemperature and was concentrated under vacuum. Thefegeling/ess09s
solid was diluted with water (50 mL). Thg mixture was made acidic to
pH=3 by the addition of glacial acetic acid. 10 The solids were filtered and
rinsed well with water and dried on the funnel. The soliff was slurried in
1:1:2 iso%?pyl acetate: methyl tert-butyl ether; L) and then
wag heated to reflux. The mixture was cooled and filtered; A slight

t efdmpurity was detected by TLC. The solid\yas:$lurried in

| acqtate (10 mL) an@ filtered. The resulting pdire sokd was dried

' aicuuim for 24 h ahd theq drietf in2ARFftuum oveplls afi®giaCH / MeOH

yloxy)-pheny Aamic acid (297 (0.91 g, 56%) as a \ikfite d; NH
El(+)-HRMS iy Hicd for C15H13C12N305 (M+H) 386.0305, fou o

386.0308!
9: Synthesis of O
2-[3,5-Dichloro-4-(5-isopropyl-6-oxo-1,6-dihydro-pyridazin-3- 20
yloxy)-phenyl]-3, -dioxo-2,3,4,5-tetrahydro-[1,2,4]triazine-6-carboni3ﬁe
(31) 0/ ,NHO ,(§HO 11. NaNO,/HCiO.CONON N 2. pygidine r H20

lar Vilkight =386.1940; Exact Mass =385.0232)3th

™~

76% 61% hN CINH2 CYN"\WNH ~N N" Ny WO

2007/00991 fPCT/EP2006/064093 89 Example 8: Synthgsis of
2-[3,5-Dichlo %S@propyl-&oxo-1,6-dihydro-pyridazin- ~N cl
NaOAc [ HOAc
0 100°C/ 24 h O
4
Cl NH Cl NH
0O O
O O
OH OH
28 29

Example 7: Synthesis of N-[3,5-Dichloro-4-(5-isopropyl-6-oxo-1,6-dihydro-pyridazin-
3-yloxy)-phenyl]-oxalamic acid (29)

Cl NH

OH
29
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3-yloxy)-phenyl]-3,5-dioxo-2,3,4,5-tetrahydro-[1,2,4]triazine-6-carbonitrile

wohyAdY#; IXIINCl 110/10 NNH CINO 31 N Step 1: Prepatiaiomehsnss

2-Cyano-2-{[3,5-dichloro-4-(5-isopropyl-g;oxo-1.,6-dihydro- 5
S AR AT BICHRR DR 5T SRR, AL SRy prem-

oxahiehitosord eyl esebeisypropyl-pyridazin-3-yloxy)-phenylamine (24)
(134 mg, 0.42 mmol) in water (5.6 mL) was treated with concentrated

drochlori id (2.8 . IThe reaction mixture was Goaled to PC and.
AR S A SRR B AR LA B e 29 0
dnéovaten(Pid arhydnderitimisydfateof (28 redgton-dOnmixtuerfoli@veskhyeated with
ter (0.2 rinse. The reaction mixture stirred at OC for 30 min o
A RS B e R B T Bt AR s Covted to 0°C
Siiriess Was adeed Woeyanpacsiviyrethang:(MR68eaI0, 40 mebhwates {Shétion mixture
mL) and pyridine (2.8 mL). This reaction mixture was cooled to 0C and

WA BT rETTHE TRSE RESERSIT WAS SiRady Ofifehed AR EATRB APINE & 2s poured

SHREORMLE AT NMIXHLE JIRAE RigSIPHaiaiormed and theild saturated aqueous
suspension was stirred at OC for 30 min. The solid was filtered and rinsed

sty shdprid slRoBy H Beum S eFETHE LoRa WaksSapratida VB OtRsT layer was

l‘gy%Qé’t%H]igﬂhaé_tﬁgpa@tzﬁgQ@ x 300 mL). The organic layers were combined and
2-cyano-2-{[3,5-dichloro-4-(5-isopropyl-6-oxo-1,6-dihydro-pyridazin-3-ylox

whshsienwiil-hyid¥azono)sdeanirianinnid seldtiom(l estép @by epgdeusrgurated aqueous
76%) a " id;+El(+)-~ m/ lcd far Ci 2

S&\%@I’ﬂ 2%]3%8697{%% %&%}% i%l%?%%ﬂqg%é K/I o@aagﬁelgh%%%%Q%gg %ka%lttered and
dassitr480. 0¥terSwepunPreflcatiosndting solid was dissolved in ethyl acetate with
2-[3,5-Dichloro-4-(5-isopropyl-6-0xo-1,6-dihydrospyridazin-3- .

TR S o b R A A g i 15-30% ety

- - lazine-o-carboni

{3/@ 2003106891 8:P CTHERRODEI0GIOISs were concentrated 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¢H4ClN;O4 (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-3-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 mmoi). The reaction
mixture was warmed to room temperature and stimed 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 magnesiom sulfate, filtered and concentrated. The resulting solid was
dried on high vacuum overnight to afford N-[3,5-dichioro-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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90 A mixture of

Wb ARRwA[3,5-dichloro-4-(5-isopropyl-6-oxo-1,6-dihydro-pyrRgaziius 064093
yloxy)-phenyl]-hydrazono}-acetyl)- carbagg’c acid ethyl ester (30) (3.49 g,

LTS ST WA IR T A PR v

mmmgg,ggamagsemmgggs time, the reaction 5 was cooled to 0C,
diluted With water (220 mL) and stirred for 30 min. The resulting solid was

|Itere rinsed with R g, n{ Ilowed b etrol ther (3. .4 . o
R0 mL FPRE Wasgat aig rlle)scf Ef% n S?Pleg Was? %%Ylu 8 yridazin-3
Wbty hoheogiomtiien220idriild) The resulting red mixture was treated with
neutral decolorizing carbon, filtered through cehte and rinsed with

gcetopltrllef(l L). nt|I nl% gé/ ater(llal el%% il ng %g/l%o}wnﬁ%q}eand N-[3,5-

was concentga% der re pr ésure e resul was
cﬁmulzat@d wyﬂiﬂmacsmmme«@ﬁdmm 8odlted fgrhibythiox diute chowth28) (1.7 g, 4.2
wat 1.00 nd fil The olid w; trltura ed a with hot

AT PR 1oL o vl b n S S b e cooled 1o room

ﬂ@&tffa@me&herwﬁbe:@mtdﬁmeﬁem&cted@ﬁd diied undeirdaighlidasasrdiluted with

overnight and then dried in a vacuum oven at 80 rni o afford . L
‘ga[@r.s(% 'The mixture was made acidic to ph= b %ﬁ I&E{Ean ofo g?acmi acetic acid.

‘E’iﬁbB%ﬂﬂé&ér@ﬁﬁé@ﬁhﬁd%dGw@lb)&&ifﬂwpw@%ﬁl&ﬁ@&ﬁ)tﬁbﬁmﬂbﬁ 5%k solid was
0x0-2,3,4,5- tetrahydro-[1,2,4]triazine-6-carbonitrile (31) (1.9 g 61% as

AUEIIS it ERODIPRINAS S CRRBYofeCtPRIFD SOK ) &hd then was

Aardi3dP rdaund 48 -ARadrMoRiBIW sighkimdh- Zg%gﬁt)(%Mﬁsc?fmpmty was
434.0297 Scheme 10: Synthesis of

Qefe%eeubmm (B sphepyrs-Bxsiadeimiparomy naeiais- G0 ml) and filtered. The
]18 %Q&é&tﬂﬁéﬁ}%%é \%&Rﬁx{%&) 19 hl\élﬁhl\ﬂhei}lhjlé}i% qucuum oven

O N H r .4c mercaptoacetic acid Cl C| 120-C2d CICI 10-C 1 b ClI
@l 8§q<1 @3%4{\111 b Yafiaril N30 Givbloto M (HSPIDXIY G HINY, 6-dihydro-pyridazin-3-

yloxy)-phenyl]-oxalamic acid (29) (0.91 g, 56%) as a white solid; El(+)-HRMS m/z calcd
for CisHisChN3Os (M+H) 386.0305, found 386.0308. Molecular Weight =386.1940;
Exact Mass =385.0232

Scheme 9: Synthesis of 2-[3,5-Dichloro-4-(5-isopropyl-6-oxo-1,6-dihydro-pyridazin-3-

vloxy)-phenyi]-3,5-dioxo-2,3,4,5-tetrahydro-{ 1,2,41triazine-6-carbonitrile (31)
O

O /g
N ~ NH

N O N

| | 1. NaNO,/ HCI @°C
N 2, pyridine / H,0 oec  Cl NaOAc/ HOAE < Gl
N-cyanoacetylurethane 120°C15h

|
O Lt ———————— e
Ki{\ i NH e N_ O
cl NH, ) N” N
P L H
YN z
O 0

25
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OO0 OO0 313233 Example 9:

({§7% § gloro -4-(5-isopropyl-6-oxo-1,6-dihydro-pyridazin-3- i‘@i‘/lﬁ')meﬁsmsa(m
p enyl]-2H-[1,2,4]triazine-3,5-dione (33 Yo 2007/009913

PCT/EP2006/064093 91 ONH NCI O CINO
Wﬁg}gt%‘n%mthesm of 2-[3,5-Dic loro-f&@-lsopmpyi- oxofbs &eﬁy]am- yridazin-

3’-@:@;@#@9@5 - A RBIRIDY It G- x@uh S b 40P HdariR-B-carbonitrile (31)
yloxy)-phenyl]-3,5-dioxo-2,3,4,5-tetrahydro-[1,2,4]triazine-6-carboxylic

acid (32) A mixture of
2-[3,5-dichloro-4-(5-isopropyl-6-oKo-1,6-dihydro-pyridazin-3-yloxy)-phenyl]
- 5 3,5-dioxo-2,3,4,5-tetra 4]triazine-6-carbonitrile (31) (136 mg,
0.312 mmol) in glacial dcetic hgﬁ-nL) was treated with concentrated
hydrochloric acid (0.345 mL). ction mixture was heated to 120C
for 24 h. Starting material was sti pres by LCIMS. Additional

as added. The reaction

. Theyeaction mixture was

mixture was heated to 120C for anothgf
cooled to room 10 temperature and wg; ed wigly water (50 mL). At this
time, the reaction was made basig|Py theadditién of aqueous
sodium hydroxide solution and was extracted _h\eth (100 mL). The
organic layer was discarded. The aqueous layer was acitified by the
addition of a IN aqueous hydrochloric acid solution and was extracted with
ethyl acetate (2 x 100 mL). The organic layers weré combined, washed
with a saturated aqueous sodium 15 chidhde solutitdn, dried with
magnesium sulfate, filtered and concentrated under vacuum to

Step 1: Preparation of 2-Cyano-2-{[3,5-dichloro-4-(5-isopropyl-6-oxo-1,6-dihydro-
pyridazin-3-yloxy)-phenyl]-hydrazono }-acetyl)-carbamic acid ethyl ester (30)

A suspension of 5-dichloro-4-(6-chloro-5-isopropyl-pyridazin-3-yloxy)-phenylamine (24)
(134 mg, 0.42 mmol) in water (5.6 mL) was treated with concentrated hydrochloric acid
(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-2-1{[3,5-dichloro-4-(5-isopropyl-6-0x0-1,6-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 CioHsChNgOs (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-dioxo-2,3,4,5-tetrahydro-[1 .2 Atriazine-6-carbonitrile (31)
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afford

W(%Bé#ﬂ@gmoro -4-(5-isopropyl-6-o0xo0-1,6-dihydro-pyridazin-3-y. dﬂ)%%(ﬁ%&m%

dioxo-2,3,4,5-tetrahydro-[1,2 4]tr|a7dBe -6-carboxylic aci

mg, 78%) as an orange solid which was used without further purification;
ARNPEXFBFC FFH FReYEBN S0 TN FiFHIore- 458 MRERIkP Wiigh-dihydro-pyridazin-3-

f g,
S B 58 A S B 1 5. 117 o)
glﬁml)%ﬁ@ﬁﬁpﬂﬂ@l@d}ﬂ@zﬁ@%sﬂl&n@@gmmmg K g, 35.8 mmol) at room
| r iR3-y :
R R ORI e o
Wi, @Q@dﬁm@TﬁV\@@@bW/ﬂ@%@ PZZ@/@EZ@@S/@@Z@Q&IQ@M The resulting solid

DSRARISRGEHS ARG (i T p5 o%cfe " D ALIS Ume. 198 160 mL).
Teaction mixture was co0 e to Foom erature an as d1 fitedw tlh
Waiespﬁﬁzmm Ia)ralhubw&&" é&tramted"hatlscﬁﬂwd;a&dﬁaﬁecﬁhﬁ@drﬁa)h‘ﬁoe acetonitrile (250
ani rate and wa ith.a satura éi ueous
ium |carls)ona§e Solu |o cgf\% sg?b%ﬂ} A %@?mbon filtered

Bmdugrlm eéﬁwndadsakwdn»\(ﬂ,ﬁ)amb)ndﬂedwm magnesum suifaienfiteeddluted. The
mrad concentrated under vacuum. The resulting solid was dissolved jin

T BT WS R HE TBY AL SIS Fatdr S fSisRigevas triturated
#abhusingeilieigelseluiey, withdOako B eRialeIt o B the 1000y and filtered.

followed by 0.2 % glacial acetic acid in ethyl acetate to elute the desired

BhSasRAEATIES BLPER $rh egaiTs WithelCs I aestRriFl coftapkpatdlipdeind rinsed with
yasyHmid N0 resilting-splichwagslurrigd gt MethanRltedmbl dried under high

filtered and rinsed with petroleum ether. The solids were dried in a
v vEgit god theardiadipssvamereeysat 80°C overnight to afford 2-{3,5-

IRORERRYA- QS%SE} ﬁ))ﬂ iRygro- P%”&%ﬁ?ﬂ}o?’ ﬁﬁlﬂ—@?)@l{é‘éﬂcgﬂ} -3,5-diox0-2,3,4,5-

1,2 4]triazine-3 ione (33) (21.4'mg, 23%) as a yello
Ewmmszrﬁhxamf@w@temmﬂ@@m@rﬂl(mél %) 004 y8lidousalid; EI(+)-HRMS

é}% Qadkl,(? M‘O lémﬁa I%Qﬁt Gﬁ%@l%lgrlSEég%Mﬁ)stﬁﬂ 4&%‘%%%@ lEMolecular Weight

eme 11 Synﬂwes
BB Rtk fode( HsoprapAbifdthyl-6-oxo-1,6-dihydro-
pyridazin-3-yloxy)-phenyl]-acetic acid (37) WO 2007/009913

S&lb %@O@W% o8 i;l[@ngi&ﬁ&oq&-(S-Esopmpyl-é-oxo-1,6-dihydm-pyridazin-

3-yloxy)-phenyl]-2H-[1,2,4]triazine-3,5-dione (33)

N

%0
_NH
HCl / HOAC mercaptoacetic acid
120°C 2 d Cl 170°C 1 h
— O
78%

N

O
AN N

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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~EO N O N K2003/Mel O N CICI40C 4 hCICI CICIN114 C HOAcC 24

WO%&(?%% 4h 100% 72% OHOO 173435 /O0/0O OWN &/@2&6/064093

aOH Jones Reagent 2500 2455110 Cl Acetone CI Cl 97% 19%
LOH OH 0 36 37 Example 10: Synthesis of

[3, 5 Dichloro-4-(5- |sopropy -l-metfjyl-6-0xo0-1,6-dihydro-
[ [ |dﬁ7)0N|NCIOOH CIO 537

Step 1: Preparation of ACetic l
2-[3,5-dichloro-4-(5-isopropyl-@toxg- §6-dihydro-

pyridazin-3-yloxy)-phenyl]-ethyl egfer (34!w0O 2007/009913
PCT/EP2006/064093 O

33

Step 1: Preparation of 2-[3,5-Dichloro-4-(5-isopropyl-6-oxo-1,6-dihydro-pyridazin-3-
yloxy)-phenyl}-3,5-dioxo-2,3,4,5-tetrahydro-[1,2,4]triazine-6-carboxylic acid (32)

A mixtare of 2-[3,5-dichloro-4-(5-isopropyl-6-oxo0-1,6-dihydro-pyridazin- 3-yloxy)-phenyl]-
3,5-dioxo-2,3,4,5-tetrahydro-[1,2,4]triazine-6-carbonitrile {31) (136 mg, 0.312 mmol) in
glacial acetic acid (3.0 ml) was treated with concentrated hydrochloric acid (0.345 ml.).
The reaction mixture was heated to 120°C for 24 h. Starting material was still present by
LC/MS. Additional concentrated hydrochloric acid (0.34 ml.) was added. The reaction
mixture was heated to 120°C for another 24 h. The reaction mixture was cooled to room
temperature and was diluted with water (50 mL). At this time, the reaction was made basic
by the addition of a 1N aqueous sodium hydroxide solution and was extracted with ether
(100 mL). The organic layer was discarded. The aqueous layer was acidified by the
addition of a 1N aqueous hydrochioric acid solution and was extracted with ethyl acetate (2
x 100 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  2-[3,5-dichloro-4-(5-isopropyl-6-oxo-1,6-dihydro-pyridazin-3-yloxy)-phenyl}-3,5-
dioxo-2,3,4,5-tetrahydro-{1,2 4]triazine-6-carboxylic acid (32) (111 mg, 78%) as an
orange solid which was used without further purification; LRMS for Cj7H;ClaNsGs (MY
mfz = 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-(3-isopropyl-6-0x0-1,6-dihydro-pyridazin-3-yloxy)-phenyl}-
3,5-dioxo-2,3,4,5-tetrahydro-{1,2 4]triazine-6-carboxylic acid (32) (102 mg, 0.22 mmol}
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94 A solution of

Wozi% )f;%%g.ﬂloro -4-(6-chloro-5-isopropyl-pyridazin-3-yloxy)- ph%}ﬁ%@gkm%

mg, 1.38 mmol) in glacial ace%ghaud (5 mL) was treated with
sodium acetate (230 mg, 2.8 mmol) and heated to 114C for 24 h. At this

i DYFFIHOAEE Tk 7 WkS WBBRERIS! rdBrh HhBFalute A dWAume, the reaction
HeRER At HRASL VAN nhg A8sUIHRg teaidurrvaskilied M) mL) and was

methylene chloride (25 mL) and was washed with water (10 mL). The

Dhigerind 1aibralad aetaieald80 Bk asBRREIGIRYPR WAt eREated aad (rashed with a
Scliay i &tﬁégﬁgas%lﬁﬁluﬁﬁg%‘@gﬂLgoiﬁ%ﬂv e1S {BerRryeIRacaningtbd aqueous

and extracted with methylene chloride (10 mL). The organic layers were
wmbmédbadd siieidonithOSbeuim chlﬂthvetmmwsm@h@éfﬁtr@tﬁﬁeﬁmmé@ncenmwd

R S S ST OEHE P porificd by
ﬁﬁél) ¢bBimggrafifNeBasaaviie) smimg SIRM gefmmmigmmamma)cmze to elute

%3%% M le%ﬂg{v\é\/e%’hb 23‘9 >, g% acial ace 1ot M;? gmdy'/logcdédt'a e elute the desired
?epali’afx acetic acid

@'@Lﬁ:tdlcmodés{&dsmmmﬂsl -wathyblcoxnt 1564 lcfmncentrated under vacuum. The

S S R SR D AR G

MRY)- H'h@rﬁdh@ihwbﬁtﬁﬁe(@% (5azhdnmlg?rgm®k)°@qtassmm aamsnatfm@ro-a. (5-
2.03 mmol) and methyl iodide (2 mL, 32.1 m was warm

280 m
B 210 AR AT AP IRRE T2 S8 TRy done (33
followvag by patassiumeamenaei( 1R MaIRYS Ol/mmabs Tbe E‘JM!@I;Ns& (M+)

was heated at 40C for 2 h and then was stirred at room temperature for
S10:047Re frandibl) bl Mpdeselon erightad Hvd e FosatiNtptestiiie0345
was partitioned between ethyl acetate (50 mL) and water (25 mL). The
Yaiemley g1 WesHgresitragteswithiekivhaac{ainégbopyd 1 hethiganiko-1,6-dihydro-
layers were combined, dried with sodium sulfate, filtered, and
E&W%&H‘Wﬁk?@%ﬂﬂf&%ﬁ%@/\@gh|ssolved in 25% ethyl acetate 25
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-I-methyl-6-oxo-1,6-dihydro-pyridazin-3-yloxy)-
phenyl]-ethyl ester (35) (395 mg, 72%) as a clear oil; LRMS for
C18H20C12N204 (M) m/z = 399. 30 Molecular Weight =399.2771; Exact
Mass =398.0800



Step 3: Preparation of

qu%ﬁogjwloro -4-(2-hydroxy-ethyl)-phenoxy]-4-isopropyl-2- W&Pmﬂsmﬁw%
pyridazin-3-one (36) WO 2007/009913 5’§TJEP2006/064093 95 A

solution of

yloxy)-phen
was treated

Step 4. Preparatlon of

[3,5-Dichldfo-4-(5-isopropyl-l-methyl-6-oxo-346-dihydro-pyridazin- 3

pyridazin-3-one (36) (330 mg, 0/92 minol) in acetone (5 mL) was t eate
with Jones Reagent (0.51 mb ™\ solution, ) slowly drop ~
10C. Theh{wlﬁgg,_{ed reactipn mixture wase&diregesat 10C for 30 min. The
reaction mpstargiwas theém. songenfrhted undépdertuum Fireyesuiting

shaken and turned from red tp green. The aqueous layer was s par%e_p
and was re- extracted with ethyhacetate (25 mL). The organic layats were
combined and washed with a sgfyrated aqueous sodium chlorides
solution. The organic layer was separated dried with sodium sulfate,

filtered, and concentrated under ¥acuum. The resulting solid was

recrystallized from ethyl acetate and dried under vacuum overnight to

afford [3,5-dichloro-

Bramelsortby S co8-E Dishlparo i FirenreeXidxpe i d s dibydro-

(3T 191090 SRBAY BS-@etibisRia0tEN) EI(+)-HRMS) m/z calcd for
o IO el ot 0o,

OH

ci” Y 0
s 37

Step 1: Preparation of Acetic acid 2-[3,5-dichloro-4-(5-isopropyl-6-0x0-1,6-dihydro-
pyridazin-3-yloxy)-phenyl}-ethyl ester (34)
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found 371.0561. Molecular Weight =371.2229; Exact Mass =370.0487

WO\%@,@ 97{909913 PCT1EP2006/064093 96 Scheme 12: Sy%’?%?z%smmws
[3,5-Dibr

omo-4-(1-isopropyl-6-oxo-1,6-dihydro-pyridaain-3-
%on )-phenyl]-acetic acid (4%: Cl OH /N .Ci Br Br O N N DMA, tBuOK Br
Rty PHBAZ T dichlere; 5 §-hlamcd 299w p L ReTi8a% St " plgyll-ethanol

(30 113D Py SN ) BB s
B30 orp2riaagwht g’}dgpeated t?) 114"(03 forr24 h. At this time, thlc\:l I;Icacg:tli\(l)r? gnixture was
cooled to room temperature and was concentrated under vacuum. The resulting residue
was diluted with methylene chloride (25 ml.) and was washed with water (10 mL). The
organic layer was separated and was washed with a saturated aqueous sodium bicarbonate
solution {10 mL). The waters layers were combined and extracted with methylene chloride
(10 mL). The organic layers were combined and dried with sodium sulfate, filtered,
concentrated and dried under high vacuum overnight to afford acetic acid 2-{3,5-dichloro-
4-(5-isopropyl-6-0x0-1,6-dihydro-pyridazin-3-yloxy)-phenylj-ethyl ester (34) (531 mg,
100%) as a white solid; LRMS for C;7H;sCLNO. (M7 m/z = 385. Molecular Weight
=385.2500; Exact Mass =384.0644

Step 2: Preparation of acetic acid 2-{3,5-dichloro-4-(5-isopropyl-1-methyl-6-0x0-1,6-
dihydro-pyridazin-3-yloxy)-phenyl}-ethyl ester (35)

A mixture of acetic acid 2-[3,5-dichloro-4-(5-isopropyl-6-oxo0-1,6-diydro-pyridazin-3-
yloxy)-phenyl]-ethyl ester (34) (531 mg, 1.38 mmol), potassium carbonate (280 mg, 2.03
mmol) and methyl iodide (2 mL, 32.1 mmol) was warmed to 40°C for 2 h. Additional
methyl iodide was added (1 mlL, 16.05 mmol) followed by potassium carbonate (140 mg,
1.01 mmol). The mixture was heated at 40°C for 2 h and then was stirred at room
temperature for 24 h. The reaction mixture was concentrated and the resulting residue was
partitioned between ethyl acetate (50 mL) and water (25 mL). The water layer was re-
extracted with ethyl acetate (25 mL). The organic layers were combined, dried with sodium
sulfate, filiered, and concentraied. The resulting residue was dissolved in 25% ethyl 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
concenirated 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 CisHCLN: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)-phenoxyl-4-isopropyl-2-methyl-
pyridazin-3-one (36)
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1' Acetone 52% OH OH 041 42 5 Example 11: Synthesis of

[3.5-Dichlaro-4-(5-isopropyl-I-methyl-6-oxo-1,6-dihydro-
Wop%ﬁgté

g%?r%%-yloxy)-phenyI]-acetic acid (42) WO 2007/00991F CT/EP2006/064093

PCT1EP2006/064093 97 O Br O Br O 42 Step 1: Preparation of o

- [3oiRondd-4263chiddleyadaznipioryl- biresihil-éteanol . g3Bydmipyridazin-3-

SLYPPUBR Y1 R Rilargeet A ERRIRE D EX A MRIGed with

yg%}t%% ZQ%ﬁéx?chgpt t%(ta%%-/( ichlor -pyridgg%);ﬂwas ﬁsed inqplace) of cowing
By6adietriososddisopigpiybpgei datiniod 7)1 Phekedctlionmes Memethdeopo@iure. The
QA L Ts ol upes difesant 1han Gemple 2,288 2. TNJERH . The
mixture was added slowly stirfing to a Saturated aqueous sodium

rebiduiite ssidtionydhdilmizdureitvasakiiaote dhidtiven€ytehe aidovide. whkieed with a

organic, layers were.combined and was with a_saturated agueous
SR T B U g T Mt SRR Wi scparated and
wenceaiatecd Rl estlinenoichiasiddissdudd iNThe thiglene ahtoside®nembined and
was purified by flash chrogmatography (Biotage) using silica.gel eluted i

e f@%é@?’é’ﬁﬁ;ﬁ‘ﬂ%&aé‘ﬁﬂ?@@ﬁ’e@ﬁé‘%@ﬁed@ﬁdﬁé@%ﬁ‘%ﬂ was dried under

1agHeriasang sEpaEotalediRRe b \ACmTIi Affond BIHRINGAYEA WaS:@HeH2 -methyl-
under hi%rh vacuum to afford

AT oMo B BBy AT 5.yl S At 3y o popout. further

Afiflatie ARGl RMBHPL SRR 26 NP2 LM ) 18/660409.
Molecular Weight =108.4787; Exact Mass =405.8719

Step 4: Preparation of [3,5-Dichloro-4-(5-isopropyl-1-methyl-6-ox0-1,6-dihydro-pyridazin-
3-yloxy)-phenyl]-acetic acid (37)

A solution of  6-[2,6-dichloro-4-(2-hydroxy-ethyl)-phenoxy}-4-isopropyl-2-methyl-
pyridazin-3-one (36) (330 mg, 0.92 mmel) in acetone (5 ml) was treated with Jones
Reagent (0.51 mL of a 2.7M solution, ) slowly dropwise at 10°C. The resulting red
reaction mixture was stirred at 10°C for 30 min. The reaction mixture was then
concentrated under vacuum. The resulting residue was dituted with ethyl acetate (25 mL)
and water (20 mL) and was treated with sodium bisulfite (100 mg). The resulting mixture
was shaken and turned from red to green. The agueous layer was separated and was re-
extracted with ethyl acetate (25 mL). The organic layers were combined and washed with a
saturated aqueous sodium chloride solution. The organic layer was separated, dried with
sodium sulfate, filtered, and concentrated under vacuum. The resulting solid was
recrystallized from ethyl acetate and dried under vacuum overnight 1o afford [3,5-dichloro-
4-(5-isopropyl-1-methyl-6-0x0-1,6-dihydro-pyridazin-3-yloxy)-phenylj-acetic acid (37) (70
mg, 19%) as a white solid; EI(+)-HRMS) m/z caled for CisH16CLN,Os (M+H)" 371.0560,
found 371.0561. Molecular Weight =371.2229; Exact Mass =370.0487



Step 2: Preparation of Acetic acid

whdnosdbf9mo-4-(6-oxo-1,6-dihydro-pyridazin-3- yloxy)-phenyl-0{se8siRloes
(39) 20 This compound was prepared bya similar method to that

scribe 0.S exce . S
SRS o SEPITRE A 5 SO bTas BB Cmar g pyvidasin.3-
YIoR4)-phRleaP-Rletic acid (42):
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-oxd2H6-dihydro-pyridazin-3-yloxy)-phenyl]-ethyl ester
as a miqrless. oil; BRMS for C14H12Br2NZ0O M+H) m/z =

2007/04991§ PC - [EPHQ08y 640%@ 3. Praparaon of achAgeiPAe
0-4- (I isopropyl-6-0x0-1,6-dihydro-
pyridazin-B-yloxy)-phenyH<ethyl estersmp) This comppund was prepared

by a similat method to that Hescribed in Example 10,'Step 2 except fhat
isopropyl iodide was used fAtplace of methyl iodide and)acetic acid 2-[3,5-

5 dibromo-4-(6-o0xo0-1,6-dihydro-pyridazin-3-yloxy)-pher@H-ethyl ester (39)
was used in place of acetigsacid 38
2-[3,5-dichloro-4-(5- |sopropyl-6-oxo-1,6-dihydro-pyridazin-3-yloxy)-

chromatoggapt mg silica gel eluted with 10%€ e in hexanes

to 1 0% ethyl a«??etate to afford 2 -[3,5-di omo- ET(

f 6 dihydro-pyr zm -3-yloxy<prep ethyl ester (40)

(79%) a |te solid; LM “g;lengBr 4 (M+CH3CN+I—2)M%=EM&OH
516. Mol&cffar Weight _4753 ZatExact MasSs/#471.9633 Step 4; € 1h
Preparation of 6-[2,6-Dibreme-4-(2-hydroxy-ethyl)-phenoxy]-2- |505F65§7I-—_”

15 pyridazin-3-one (41) A solutiggeof
2-[3,5-dibromg-4-(1-isopropyl-6-oxo-1, 6-d|hydro-pyjlfifn-:%-yloxy)-phenyl}

- ethyl ester (40)[{85 mg, 0.18 mmol) in methanol (0.5fmL) was treated
with a 2N aqueags potassium hydroxide solution (903, 0.18 mmol) at
room temperatugg. The reaction mixture was heated {@ 55C, stirred for 1
h and then was concentrated under reduced 20 pressure. The resulting

residue was dilutegwit thylene chloride (5 mL) and was was '
water (2 x 3 mL).{The gqueous layers were re-extracted with methylen
x> AN > N
07N Y 07 N \}/
Br Br Br Br

Jones Reagent

Acetone
52%
OH
OH O

41 42

5 Example 11: Synthesis of [3,5-Dichloro-4-(5-isopropyi-1-methyl-6-0x0-1,6-dihydro-
pyridazin-3-yloxy)-phenylj-acetic acid (42)



chloride (5 mL). The organic layers were combined and dried with sodium

wos&%a,pgogglf?red, and concentrated. The resulting solid was drﬁdf}ﬂl‘iﬁésmmws
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high vacuum to afford 6-[2,6- o7 '
dibromo-4-(2-hydroxy-ethyl)-phenoxy]-2-isopropyl-pyridazin-3-one (41)
(77 mg, 100%) as 25 a white solifl that yvas used without further
purification; LRMS for C15H16 2 M+CH3CN+H) m/z = 474.
Molecular Weight =432.1144; ancfi\h/lass =429.9528 Step 5: Preparation
of [3,5-Dibromo-4-(1-isoprop s+ 1,6-dihydro-pyridazin-3-yloxy)-
phenyl]-acetic acid (42) 30 This gompo&nhd was prepared by a similar

. Step 4 except that

Xy }-2-i90propyl-pyridazin-3-one

6-[2,6-dibromo-4-(2-hydroxy-ethyl)-p

(41) was used in place of

6-[2,6-dichloro-4-(2-hydroxy-ethy-pheraxy[4-iSopigpyl-2-methyl-

pyridazin-3-one (36). The product was purified by flash chromatography

(Biotage) using WO 2007/009913 PCT#2P2006/064093 99 silica gel

eluted with 50% ethyl acetate in_ hexanes. The desired fractions were

chiRcled RaFRAESIME ntatéd imdeiPYaRin s A RYSBtd vidle Wahenyll-ethanol
ggd under high vacuum to afford

3,5-dibromo-4-(1-isopropyl-6-oxo-I,6-dihydro-pyridazin-3-yloxy)-phenyl]-a

EhifccompPpns) WasaprotRrhiby Sotieniap wighseode) thar-desriivd imiExagde 3, Step 2

&E&@H%B@,N—%Qﬂ@r&% | gzﬂ]%4-%§§3uggﬁn%4%ﬂa8§9§f M@'%;Hla'ﬂoro—tl-isopropyl

Weight = 446.0978; Exact Mass = 443.9320 Schéme 13 Synthesis of

pyjaiszidicitforo Bh¢orisstirmpyias ksased, 8t dikPdroipy Acdin-3he work up was different

S TR R DS o
BquDUEsiddiBin chloride solution. The mixture was extracted with methylene chioride.
The organic layers were combined and washed with a saturated aqueous sodium chioride
solution, dried over sodivm sulfate, filiered, and concentrated. The resulting oil was
dissolved in methylene chloride and was purified by flash chromatography (Biotage) using
siica gel eluted with 10-40% ethy! acetate in hexanes. The desired fractions were collected
and concentrated under vacuum to afford an oil which was dried under high vacuum fo
afford 2-[3,5-dibromo-4-(6-chloro-pyridazin-3-yloxy)-phenyl}-ethanol (38) (51%) as an
amber oil; LRMS for CiHeBrCINaO, (M7 mvz = 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-ox0-1,6-dihydro-pyridazin-3-yloxy)-phenyl]-ethyl
ester (39) (92%) as a colorless oil; LRMS for Cy4H;2BrN,O4 (M+H) m/z = 433, Molecular
Weight =432.0707; Exact Mass =429.9164
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N CI CI THF/ tBUOK N N HCI/ AcOH HO N +doC 1hCICl120C 24 h

woﬁ@%&%&éfl NH2 NH2 744450 0O O\NINH"N _NH \ Nlilé_lrg?%&%ém%

CI CI CI N~ 2. pyridine / HO,QC NaOAc HOAc \
Wayanoacetylurethane 120C 1 h/ 1z~z2'39% M5% HNI N~N.O NH2 VO N
Stepy §H RrepNeio oofl ausiy 7248 WA BBohiowg1 (1-isopropyl-6-0xo-1,6-dihydro-

@%ﬂﬁﬁ%ﬁ@@@%@ﬁyﬂgﬁ}@@@p@ 2: Synthesis of

3,5-13ichloro-4-(5-isopropyl-6-oxo-1,6-dihydro-pyridazin-
Busteratppiuphany PR BRuid -2, SmiBriaeshyd to-fha dgncapideis snpolii0, Step 2

o oA e R S L R YRR R g e 235
dibtotiondfG-@x8-frichidrels miralenzéndoS0-33ayyd 22186 esteol) (BON,Mas used in
place of acetic acid 2-{3,5-dichloro-4-(5-isopropyl-6-0xo0-1,6-dihydro-pyridazin-3-yioxy)-
phenyl]-ethyl ester (34). The method was similar except that the reaction was heated to
50°C for 24 h. The product was purified by column chromatography using silica gel eluted
with 10% ethyl acetate in hexanes to 100% ethyl acetate to afford 2-[3,5-dibromo-4-(1-
isopropyl-6-ox0-1,6-dihydro-pynidazin-3-yloxy)-phenyl}-ethyl ester (40) (79%) as a white
solid; LRMS for Ci7HsBroNoGs (MACHCNAH) mfz = 5160 Molecular Weight
=474.1520, Exact Mass =471.9633

Step 4: Preparation of 6-[2,6-Dibromo-4-(2-hydroxy-ethyl}-phenoxy}-2-isopropyl-
pyridazin-3-one (41)

A solution of 2-[3,5-dibromo-4-(1-isopropyl-6-ox0-1,6-dihydro-pyridazin-3-yloxy)-phenyl}-
ethyl ester (40) (85 mg, 0.18 mmol) in methanol (0.5 mL) was treated with a 2N agueous
potassium hydroxide solution (90 ul., 0.18 mmol) at room temperature. The reaction
mixfure was heated to 55°C, stirred for 1 h and then was concentrated under reduced
pressure. The resulting residue was diluted with methylene chioride (5 ml.) and was
washed with water (2 x 3 mL). The agueous layers were re-extracted with methylene
chloride (5 mL). The organic layers were combined and dried with sodium sulfate, filtered,
and concentrated. The resulting solid was dried under high vacuum to afford 6-[2,6-
dibromo-4-(2-hydroxy-ethyl)-phenoxy]-2-isopropyl-pyridazin-3-one (41) (77 mg, 100%) as
a white solid that was used without further purification; LRMS for CsH;¢BroN,Os
(M+CH3;CN+H) m/z = 474. Molecular Weight =432.1144; Exact Mass =429.9528

Step 5: Preparation of [3,5-Dibromo-4-(1-isopropyl-6-ox0-1,6-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)-phenoxyl-4-isopropyl-2-methyl-
pyridazin-3-one (36). The product was purified by flash chromatography (Biotage) using



dimethylformamide (220 mL) at 25C was treated with 2-butylcyanoacetate

wo(8R7bsed30.72 mmol) and potassium carbonate (61.44 g, 444178Pav0sR54093

10

The reaction flask was fitted with a reflgy condenser. It was then heated
50C fofui!'% %5‘?7 the Gels eactl e a”ﬂ’l\/eg ey %%gti%%g \Qf&% collected
éh¥as toncBhtiate er Vactum. THe reaction mix %ﬁre
m&mm&myhd%mM&)mmm&MW£h@mﬂay&iewhgh vacuum to
utralized b the additjon of a IN hloric, acid.so utl
o AR PPN e SEN BN A CJ RgPhenyl-accti
KesUHIMOalaye reMVRER S SPRIEH nid) 69@@&%%3’{1 edalith fo@sE8 . Br,N.O,
x 500 ml-) and a saturated agqueous sodium chlgride SOIUtI%@ﬁ;f&mﬁﬁﬁg Mass =

Migdwitk i vesidrvad 8. Fhtered MtacE s cdhtiabe

Qvedmcyano-(2,6-dichloro-4-nitro-phenyl)-acetic acid tent-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:

SRR Relbe: %@M@é&@@@x&ﬁ%ﬁ%@&é@; &ffdro-pyridazin-3-

solution of cyano-(2,6- dichioro-4-nitro- phenyl)-acetic acid tert-butyl ester

MM)MHMMW%Mﬁmmﬂé@,\%@ﬁ@a@e@vﬁmomtnl& (48):
concentrated hydrochloric acid (160 mL). The reagtion was fitted with a
reflux condenseg'and then was heated to 758 At |s/Lt@e the resulting
homogenebts solyti

dihydrate (225/64.¢g, 1.0 moJ),_uan..compIe S ¢ '

chloride dihydrale, the WO;ZOWB PCTIE

reaction was \@a’r‘med to 10-115C where it was stirred for 3 h. At this
time, the reaction was cooled to 25C and the®was diluted with ethyl
acetate (1.5 Q. The resulting solution was careftilly neutralized with a
saturated aqueous sodium carbonate solution (1.0 Q. #h€ resulting thick
mixture was filtered through fifjer paper via vacuum filtr
washef witf'ethyl acetat til no material was detect€d I the filtrate.

j tra sferEﬁd to are arat efunnelwhere the I’eSU|tII_I;]
rgaﬁ&f%cw re washed con%’ecutlvely @DC%%

d solution (1,x 280mlha sdturated agueous. ...

hydrochloric atd@

solution (1 x 250 mL), arNHg saturated aqueous sogtlim chloride solution

(1 x 250 mL). 10 The organics were then dried wit magnesmm sulfate,

filtered, and goncentrated4inder

P VM % -NH
x NH  1.NaNQ /HCE o Cl Cl
N 2. pyridine / H,0 0°C NaQhc / HOAc
Cl Cl M- cyanaacetylureihsne 120°C1h
39%
NH,

~°r V\ /L\rr“”




vacuum. Flash chromatography (Merck Silica gel 60, 230-400 mesh,

woSRghhexanes/ethyl acetate) afforded PCT/EP2006/064093
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(4-amino-2,6-dichloro-phenyl)-acetonitrijgq44) (25.95 g, 58%) as a yellow

AR TP ey

ByiepHAMDf]-3,5-dioxe-2,3,4,5-tetrahydro-[ 1,2, 41triazine-6-carbonitrile (48)
(4-Amino-2,6-dichloro-phenyl)-(6-chloro-5-isopropyl-pyridazin-3-

o P : S
3,6-dichloro-4-isopropyl pyridazine (7)
Riran (116 mL) in a 500 mL round
flask) 20 was treated with

rile (44) (5.81 g, 28.9 mmol). The

e tra |
(4-amino-2,6-dichloro-phenyl)-&ceto

60C. The flask was then raised out of the oil bath and potassium
tert-butoxide (6.85 g, 57.99 mmol) wgs~added. THd mixture was heated to
60C for 45 min. The reaction was colegto oom?nperature,
transferred to a separatory funnetidilutes-with gthyl atdtate (500 mL) and
was 25 washed with a saturated aqueous sodiym chlogide solution (2 x
250 mL). The organic layer was separated, dri i agnesium sulfate,
and was filtered. Silica gel 60 (70-230 mesh) was added to the filtrate and
the solvent was concentrated under vacuym. The i{ sulting mixture was

purified by flash chromatography (Biotage 75L) using silica gel eluted with
15%-30% ethyl acetate in hexanes. The desired fractions were collected

Siga toRisaatriie Go-yasRdctighions Srfaligcandsnyverelswsiddaddutyl ester (43)

nder high vaguum t 4-aming-2. 6 X
Ariiieh oe e @ GBS (5033 e 2226 mmod i NA-

¢ngthyfamanids 4220 mhy et AN wRNMS:od ®iSHI B TisugMetdlerd3 mL, 230.72
355.,.This ¢ ou ed withqu rthe rificat] .

R G B A b R0 B TR wes fied with
P@ﬂlﬁmﬁmowwﬁﬁﬁmbﬁtﬁﬁr&péﬁﬁbﬁpﬂ8 h. At this time, the reaction was
S aming:2 6 cisblore-be ) isopronyLRYHaZin 3008 6K caction mixture
Wratiinsiv2 bl iefhiglraeptaenyl) A 8- hicr o Stds gPOOPYIEDY rifiaz ibiidyyt) was neutralized by

eetanijtrile (45) (6,98 g, 19.63 mmal), water (30 ml-), copcentrated

OGRS LB HRES O AL ST A e 8 Ry aqueous
BRR6ckas 24 RidsdRisdim@Shenleactinn wasiogoladede e iepapesalurEhe organics

and the mixture was poured onto water 4250 mL). . . )
were washed with water (3 x 500 mlL) and a saturated agueous sodium chloride solution

(250 mL), dried with magnesium sulfate, filtered, and concentrated under vacuum to give
cyano—(z,ﬁ—dichloro-4-nitro—phenyl)—acetic acid rert-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 tert-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 fifted with a reflux condenser and then was heated to 75°C. At this
time, the resulting homogeneous solution was treated portion wise with tin(II) chloride

dihydrate (225.64 g, 1.0 mol). Upon complete addition of the tin(Il) chloride dihydrate, the
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The pH was made neutral (pH=7) by the addition of a 4N aqueous sodium

WO Qy‘gﬁg{ﬁgﬁ solution. The suspension was placed in the freezgp {9 sad®ii4oo3

The resulting solids were filtered and wgghed with water and petroleum

ether. The solids were colle d 10 dissolved in hq ethyl acetate. .
e s R SR o) £ X TR i e
wWahdebiaciums T hadesuitingsradte wasautifiggfyefash L), The resulting solution

chromat%graphy (Biotage 75S) using silica gel eluted wjth 40% ethyl
was A RS EE S B, RIAMIAISSACRPR SRIMEE SHRENAingooE9s (1O L). The

rélacial AgRlC Asidarthe desier iragtions Water cpigstedARac ranCaNaiRd and was

under vacuum to afford a solid which was dried under high vacuum to

wartbrd wBlscthyhneeiato walamanaLBEn AT dtssie iy sy s - 3hsnidia) was theo

réh§Rfka’ B70) &5 2200 Wale Salide WRMAI fe IHRGIAR b iMidd) M organics
= 312. Molecular Weight = 312.2012; Exact Mass = 311.0592 Step 5:

werepurshisheon(Rcaiueiy- witfe:s danlorous- (5 dsepropyl-sid sl @aitlards0 mL), a
s%%IBYé('P %ﬁ”ﬁ%@’é@ﬁ%'&&ﬁ&%@ﬂg{%ﬁ@ O,}@ﬁ?%ﬂf%rpﬁ@ asid ﬂ%cﬂoﬂo acid
ester (47). This compound was prepared by a similar method to that

sdhﬂkicni:b@d Xﬂﬁ&a}dp)le@,d&eqatﬂrzﬁgda@ﬁmm soldiun? chloride solution (1 x 250 mL).
ThE GRRRG e T RED WA RQRESRYS PRE "htcRll” () ARG under

vaediohl o Bl @ieblommegisanr opidry iz 8t flox pprefyisrsiin8(25) texanes/ethyl
afford

e e{ntB1S % eHRiRe 2 iSB RO BRI BT S Yo Byriadiin- Syl ) = @
yetfew)-shrn il 35R W agenalar iy HaroaINic 26Ty ey SRer(di) A9%BPO06. Exact

orange SO|i9%3:44 , 75%); El(+)- HRMS m/z calcd for C20H20C12N604
Nigssi 1994 .%QM@Q{%BWH oo 70 Mecular Weight = 479.3262; Exact
Mass = 478.0923 Step 6: Preparation of

2-[3,5-Dichloro-4-(5-isopropyl-6-0xo-1,6-dihydro-pyridazin-3- 30 L
SipRethy Breprsatqns of ditxnsng 4.8-fiehlorsriignyl)-(6-chloro-5-isopropyl-pyridazin-3-

};b_zdcﬁé{g%ﬁg@ﬁgrbonitrile (48) This compound was prepared by a similar
method to that described in Example 8, Step 2 except that

#2-s9brion-(pf, 5 W Hishiorp S |- 35dAs- A dre3piridazirk3d mmol) in
txkvagy.aw%m 'Eﬁé“%?d%?é‘%r?ﬁﬁ!%ﬁﬂ Bamic.asi 1RSlOE A L) WaS: Targe flask)
useda in place

of WO 2007/009913 PCTIEP2006/064093 103

Was yerated-§[iRl54liahino UoEidpophtarbxesa @ity dfdpyrtlagink8 S 1esmol). The

At N rongase IR ARY SSRUATPLAATRATEBC. The fask
\Gasibeia,ﬁai}tdfaydm-pilmm:aiht&@alm&ihyd)apﬁenyrpﬁrﬁﬁdm&@%Z@%,@téﬂ&?ywmol} 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 eluted 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-
dichioro-phenyl)-(6-chioro-5-isopropyl-pyridazin-3-yl)-acetonitrile (45) (7.87 g, 77%) as an
orange foam; LRMS for CisH;3ChNy (M+H) m/z = 355. This compound was used without
further purification. Molecular Weight = 355.6567; Exact Mass = 354.0206
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[1,2,4]tiiazine-6-carbonitrile (48) as an off-white solid (1.21 g, 39%);

wo B65)sheNS m/z 5 caled for C,8H14C12N603 (M+H)I+ 433.QR4 x fabdihe4093

433.0577. Molecular Weight = 433.25 4, Exact Mass = 432.0504
Scheme 14: Synthesis of

2-[3,5-Dichloro-4-(5-isopropyl-6-oxo-1,6-dihydro-pyridazin-
Sty mathyirphenyll 412 Alifiazing-3ioniene bR Q-B0ped pyNpidaidN-one (46):
~NINH CI CI HCI / HOAc CI Cl mercaptoocetic Cl Cl / 100C ' 145.0 81% .
AN~GHERPET 0 %006 ({-POIQ-RAHiENCRA-PIGRY I &8 01ty ieoRERY gyridazio-3-y1-
abetBmRIR 185)3¥9R8SI3PE3 mmol), water (30 mL), concentrated hydrochloric acid (120
2- 3,5-D|chIQro-4-(_5-|sopropél-6-oxo-1,6-d|hydro-p ridazin- o
IgnstrgIacishass i redRazmle 3sahsaeet oy d RI-C Noe |28 ilNHhis time, the

T 590115\%%%@@9 f FJ&HQ&%%%Q&%I@ and the mixture was poured onto water (250 mL).
2-[3,5-Dichloro-4-(5-isopropyl-6-oxo-1,6-dihydro-pyridazin-3-

Tienelthytyasheadi]-8eB b ok 1 15 tewardditiof 2 4B inevs o hydroxide
s%ﬁ{ﬂéég)%ﬁ’e%%%%éijoq?l%? nﬁ%&@ﬁ%ﬂ@%Q@fé@%r 11‘34:1{9'5”?8&%%89 solids were

was prepare a similar niethod to that described in Example 9, Step'1
fdtecept ahdit washed with water and petroleum ether. The solids were collected and

BB 10ed SRRt T RORRPYERQ Cer ey Y950 MIAR RS DE M me sotvent was
concentrated under vacuum. The resulting mixture was purified by flash chromatography
(Biotage 75S) using silica gel eluted with 40% ethyl acetate in hexanes to 50% ethyl acetate
in hexanes containing 0.5% glacial acetic acid. The desired fractions were coliected and
concentrated under vacuum to afford a solid which was dried under high vacuum to afford
6-(4-amino-2,6-dichlore-benzyl)-4-isopropyl-pyridazin-3-one (46) (4.65 g, 76%}) as an off-
white solid; LRMS for C4HisChN3;O (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-6-0x0-1,6-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-6-0x0- 1,6-dihydro-pyridazin- 3-ylmethyl)-phenyl]-
hydrazono }-acetyl)-carbamic acid ethyl ester (47) as an orange solid (3.44 g, 75%); EI{+)-
HRMS nvz caled for CopHaChNeOs (M+H) I+  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-ox0-1,6-dihydro-pyridazin-3-
ylmethyl)-phenyl}-hydrazono }-acetyl)-carbamic acid ethyl ester (47) was used in place of
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phenyl] -3,5-dioxo-2,3,4,5-tetrahydro-[1,2,4]triazine-6-carbonitrile (48) was

gpiace of PCT/EP2006/064093
2-[3,5-dichloro-4-(5-isopropyl-6-oxo- 1 hydro pyrldazm -3-yloxy)-phenyl]

-3,5-digxo 5 2,3,4,5-tetrabydro-[1,2, ]tr|a2| e-6- ca nltrll
2£asn; “J\?hf méor&a%?gﬁ%ﬁa %ﬁfﬁ;ﬂé?e s &%&%w&owpheﬂyﬂ-
helilaechwith-viates anshiRekes Hiiyg selids3opte fiterad-pnd-drsesdwell5-isopropyl-

with water followed by petroleum ether. The solids were dried under
Ot briihadrorgyridazin-3-ylmethyl)-phenyl}-3,5-dioxo-2,3.4,5-tetrahydro-

[ 233 frlighos QA ontBaRromy)-GoxR-bfi- wm&r%ﬁar@@z} gﬁmtmﬁﬂ -HRMS m/z
phenyl]-3,5-dioxo-2,3,4,5-tetrahydro-[1,2,4]triazine-6-car oxyllc acid (49)

oA oy Bs oI WRitEVELHAL £ RIGH7 1 e farod ARG5S (Mmeiﬁquu Weight =
4§§§5W@g&ggfv}gglggﬁ $3842568; Exact Mass = 451.0450 Step 2:

Preparation of
2-[3,5-Dichloro-4-(5-isopropyl-6-oxo-1,6-dihydro-pyridazin-3-

R T R e s gy i

SWtﬁympher@l}m&m]&ahm:f;ﬁmnimdﬁﬂb 6-carboxylic acid (49)

(101.5 mg, 0.224 mmol) was treated with mercaptoacetic acid (2.2 mL).
The reactioyl mixture was stirred withY'a magnetic stirrer and was hegted

temperat r/e uted with water (25 mL)and extracted with ethyl aéat
g Y organic layer wasSgpatated and washed with 3 ~NH
aqueo IS soalum hydroxide solution £3 x 10 mL). The aqueous |
o COmpiRedHshdakidiffSthg iRl " The'Test %@alsoll :
and tinsed well wfﬁwater follt ed by petroleufi*€ther. The si
dried Ufider vacuusto afford T
dichlorty isopropyl-6-oxo &c%g@jro pyridazin-3-
yIme yl)- henyl] [1,2,4 tnaz”a;?, dione (50) (36 mg, 40%) p a\ﬁ
s9l i RMS 25 17H15C12N503 (M+H)1 625,
Noﬂnd 8.0626. Molecular t =408.2468; Exact Mass =40#,0552
\We 2097/009913 PCT/EP2006/864093 105 Scheme 15 Synth§§|s of
[3,5- Dichloro-4- -(5-isopropyl-6-0x0-1,6-dihydro-pyridazin-3-
yhnethyl)-phenyl]-acetic acid (56) / 0 / O /NH Pd(OAc),/ dppp / Et3N N

El stpﬁ/y(g { %%c())g P-%;gl-lﬁichloro-é-(S-isopropyl-ﬁ-om»l,ﬁ-dihydro-pyridazin-

3.yimethyl)-phenyl}-{1,2,4]triazine-3,5-dione (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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CHOCN/MeOH/CO 2. CuBr/HBr 100C CI CI CI ClI 50-c 51% 1-:1 90%
NH2 Br46 51 O O 0 NH _NH NH N DIBAL-H N PPh3/ CBr4 N CI Cl

WOHRRITT cHacizioc CI CI 36% O O OH Br 52 53 54 0 OF A 6/64093

NaCN / H 2504 N DMSO CI Cl Hci reﬂ&%l Cl 13% for 2 steps OH 055
Thés 3 EIRpupie was E;rm’ﬂxeéibx)ﬁ similar method to that described in Example 9, Step 1

Sy hony T A0 S o) W SOBY GO0 5 S B SSEI b e
phoeyl-3:MNetdt €2, T4.5- tctrahydro [1,2.4]triazine-6-carbonitrile (48) was used in place of
2-[3,5-dichloro-4-(5-isopropyl-6-ox0-1,6-dihydro-pyridazin-3-yloxy)-phenyl}-3,5-dioxo-
2.3.4,5-tetrahydro-[1,2,4]triazine-6-carbonitrile (31). In addition, when the reaction was
complete, the reaction mixture was diluted with water and the resulting solids were filiered
and rinsed well with water followed by petroleum ether. The solids were dried under
vacuum to afford 2-{3,5-dichloro-4-(5-isopropyl-6-oxo-1,6-dihydro-pyridazin- 3-yimethyl)-
phenyl]-3,5-diox0-2,3,4,5-tetrahydro-{1,2,4)triazine-6-carboxylic acid (49) (81%) as an off-
white solid; LRMS for CigHisChNsOs (M+H) my/z = 452, Molecular Weight = 452.2568;
Exact Mass = 451.0450

Step 2: Preparation of 2-[3,5-Dichloro-4-(5-isopropyl-6-0x0-1,6-dihydro-pyridazin-3-
ylmethyl)-phenyl]-[1,2,4]triazine-3,5-dione (50):

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-carboxylic acid (49) (101.5 mg, 0.224 mmol)
was treated with mercaptoacetic acid (2.2 mL). The reaction mixture was stirred with a
magnetic stirrer and was heated to 155°C for 24 h. The reaction mixture was then cooled to
room temperature, diluted with water (25 mlL) and extracted with ethyl acetate (25 mL).
The organic layer was separated and washed with a 1N agueous sodium hydroxide solution
(3 x 10 mL). The aqueous layers were combined and acidified to pH=4. The resulting
solids were filtered and rinsed well with water followed by petroleum ether. The solids
were dried under vacuum to afford dichloro-4-(5-isopropyl-6-oxo0-1,6-dihydro-pyridazin-3-
ylmethyl)-phenyll-[1,2,4]triazine-3,5-dione (50) (36 mg, 40%) as a tan solid; EI{(+)-HRMS
nv/z caled for CpHisCLN:sOs; (M+H)1+ 408.0625, found 408.0626. Molecular Weight
—408.2468; Exact Mass =407.0552 |



(NH 0 56 Step 1: Preparation of

6-ﬁ-bromo-2,6-dichIoro-benzyl)-4-isopropyl-pyridazin-3-one
WO LBt

5

5:#) A
SR of 6-(4-amino-2,6-dichIoro-benﬁéQA-isopropyl-pyridég {%?8?103"064393
(46) (0.9 g, 52.88 mmol) in glacial acetic’acid (16 mL) at room

temperature was treated with concentrated sulfuric acid (4 mL). A solution

Sshesiiukd rtrrebesto 9hd 36 Jaiehinsdr fr(risairepmhior oxds Ltrdibvdapspyridazin-3-

gyinghalyheateactinneslag]y over 10 min. The reaction mixture was

heated to 60C for | h. The reaction was cooled to room temperature and a
mixture of'eopper(l)bromide (450 mg, 3.14 mmol) and48% hydrogen
bromide in water g 10 mL, 17.68 mmol) was added dropwise, The
reaction was heated to 100C where vigorous gas evglttiogeotcurred.
After 1 h,ithe reaction was cooled to room temperatufe, pQured onto ice

L ng)mld pp / Ei,N
e etpg! Yakon / co

00 MWL) andwgsextastedianith ether (3 x 75 My’
ayas cautioysly washedvathrsttifated agyeousisodiygp bicarbonatesgec

50 mL). The organic layer was separatetkydried with .
m sulfate, filtered aicf concentrated uf

with agkgdient of 4:1 to 2:1 ethyl acetate:hexanesaiThe desired fractions
were cgllected and concentrated under vacuum tg,afford a solid which
was dried under high vacuum to afford

opyl-6-oxo-1,6-djkydrospyridazin-3-
“benkoic aciggrethyl ester (p2) \/\Nf2007/|él@.99<f1§r4
2006/064093 THEF/ A smilut Ct CH,CL/0°C (g}

temperafure was treated with palladium(ll)acetate (23.7 mg, 0.106 mmol),
1,3-b '%enylphosphino)propane (#5,4,mg, 0.111 mmol) and B
triethylamine (360 L, 2.58 mmol). The segled tube was then 5 pressurizeci
to 45 psi wilk carbon monoxide and h&ated to 90C for 1 h. The reactiéf
was .

§]
i
\N ANH
MNaCN /H,80, HCH / reflux
DMSO Cl Ci —
R —_ 13% for 2 sieps
o
SN

55

Example 14: Synthesis of [3,5-Dichlore-4-(5-isopropyl-6-o0x0-1,6-dihydro-pyridazin-3-
yimethyl)-phenylj-acetic acid (56)



cooled to room temperature, the pressure was released and a TLC was

wo Regeebihe reaction mixture which indicated that starting matg s W@Sos4093
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still present. Additional palladium(ll)acgigte (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 10

monoxide and heated to 90C for another 1.5 h. Th reaction was cooled

of water (30 mL) and a saturated aquee
mL). The organic layer was separated
filtered and concentrated. Th&resulti
chromatography using silica gel el jith a gradient of 4:1 to 1:1 ethyl
acetate:hexanes. The desired fra swvere collected and concentrated
under vacuum to afford a solid whichTwas dried under high vacuum to
afford 3,5-dichloro-4-(5-isopropyl-6-0xQ-1,6-dijydro-
pyridazin-3-ylmethyl)-benzoic acid methyf'ester (52) (183 mg, 90%) as an
off-white solid; LRMS-ES(+)for C16H16512N203 (M+H) m/z = 355. MW
= 355.2235, Exact Mass = 20 354.0538.S5tep 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-6-0xo-1,6-dihydro-pyridazin-3-ylmethyl)-benzoi
Stend: durpaetioy SbeiBrnech Sl Bl RrRBDit-teaRIRyStaRTdRHE fipge O
p@k%ﬁﬁ%i&@%ﬁ@((&%mmﬁé-kﬂ&@wy%ﬁﬂL%%H&lﬁyﬂyméﬂ@ﬂ&%lr(46) 0.9 g,
tetrahydrofuran (2.7 mL, 2.7 mmol). The reaction was stirred at room )
A8hpureglieifoieipl ACPlic agithe(lfactibh iMdiTeRBY @RdMmngwas treated with

' ilLpr dditi 4 SOl :
PSS o M NI MR, 05 o) i
wetgrt{SrmRfrergaddar b0 thesutaennt thensestitirelony eestidhmias The reaction

tiousl hed ition t - i
I T TR O L R L AN e s

nsialution{ 30ppérbenmivs (#50wvas, Sxirhotetbiyitn e d8fk dustagc(Gbx@aide in water (2
L ic | bingd d wit . ,
8 S e TGS 0 T BB ED e G0 Gahere vigorous

gaoluvtiomida odcyreried Ay magnbsitracsolatessfitteried amdomancentpatedse, poured

olill?g Filcr:evgv%l%grnh()ﬂ mL) and was extracted with ether (3 x 75 mL). The ecther layer was

reim chloride solution (30
, dried with magnesium sulfate,
resitilie was purified by flash 15

g

cautiously washed with a saturated agueous sodium bicarbonate solution (150 ml.). The
organic layer was separated, dried with magnesium sulfate, filtered and concentrated under
vacuum. The resulting solid was purified by flash chromatography using silica gel eluted
with a gradient of 4:1 to 2:1 ethyl acetatethexanes. 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 sohid; LRMS-ES(+) for C;4H;3BrCLN,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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The resulting solid was dried under high vacuum to afford

W06-é2§((03699icglloro-4- hydroxymethyl-benzyl)-4-isopropyl-pyridaz%%-isl-ﬁ%o@gg 4093

mg) as a brown solid that was us 8 without further purification;
LRMS-ES(#) for CisHi6C12N202 (M+Hi r:r]1/z =327. 5 MW = 327.2130,
Aselutinm et 42y Sepichlpebsnaybritopopropyl-pyridazin-3-one (51) (194 mg,

065{'%'&?9 ! f?&‘%&'&i’é}ﬁtﬁl&’i@*@i%ﬂ?ﬁﬂ?)ﬁ%ﬁﬂﬁ@?f@%miP@&Wtéﬁwa&ﬁé)\ﬁs treated

solution o
watiipelidiihiotd)achiptr dR§rdatigy oz yinels ohPoby(ppheryiitamieo(pa)pane (45.7
10 mg, theoretically 0.45 mmol) i thylgne chlorid {
R e e
potdsiphredyiphrogphinal Latmgman6Ridenaot) lnarethyl80¥ chiodide (Zmigaction was

The reaction mixture was stirred at 0C for 30 min and was quenched )
RS S TRATIUIE RS PR SCATO T Lo v ARSR g the reaction
iiethyl meatatadidaxed0 mia). Thergrganiadayeis were catbipedentied Additional

with 15 magnesium sulfate, filtered aré%g:oncentrat d under vacu

.Th
PG byl s SRR BB AP AL SRS bl vore added
(WitRe204ctidR Yaiiive acetpiedaIbe Xane Swakh e Sirethikamlivns Werssi with carbon

collected and concentrated under vacuum to afford a yellow solid which
W@Hﬂ@daﬁﬁd}éﬁ%ﬁéht@a%gmnfﬁ Fmeiger 1.5 h.  The reaction was cooled to room

ErifeRIRmOmR ik &G0ighlorRbaRaY b fRORKBULRYHEAZR-F AN Bifadl with ethyl
(70 mg, 36%) as a yellow solid; LRMS-ES(+) for 20 C15HUBrC12N20

agvtate) ChP dgoand\was3eeshodevitkdst Mabyiesgr ovter S@pmL) and a saturated
5 . " 4(5 oy 0x0 1 6o OBz B r s 1
N
magn&stidensnileirfitrrest ayids otfosed g 4R dn L YAt resnitieg tesidperariy@uvdied by flash

eated with concentrated sulfyric acid {0.1 mL, 1.88.m! d tion....
TS D e Bt ke STRY TS de Bflehexares.
TFO degirél ¥8@ tiorm elyde ditivethy|andl focident?amt uiidee veastiononaittade solid which
was stirred at room.temperature for 30 mij the 50C for 1 h. Th .
Hohc O o SRR (SOOI i BEPD R LI & SRR 0RO 1. 6-dibydro-
RaldacksSomdmyidaibota iR doitidn] (BQaniF2Wersdilne hofth waterd@Ovhite solid;
30.mL) and then extracted with ethyl acetate (3. x 7 ). T i
S BB G ARV St ort i Exact Mass =
i arigkg solution (50 nil..), 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-I,6-dihydro-pyridazin-3

Step 3: Preparation of 6-(2,6-Dichloro-4-hydroxymethyl-benzyl)-4-isopropyl-pyridazin-3-
one (53)

A mixtore 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 sodinm chloride
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WO 2007/009913 PCr/EP2006/064093 109 yhnethyl)-phenyl]-acetonitrile

WO gkﬂ%@} orange oil (assume 0.180 mmol) which was usedPM%g%%mm%
urt

er purification. Step 6: Preparatiorgq%
-dihydro-

3,5-Dichloro-4-(5-isopropyl-6-o0x0-1,6 ridazin-3- 5
Sé‘%@fﬁ){’%opﬁ@w(%%ﬂt Zx@g%s)l%ﬁ%é, é}l@r/ed and concentrated under vacuum.

TR S-AiGIRIR- A4 BdSApEeP YO xank&-dinyarocRysickazine3-yiraethyl)( 2,6 dichloro-4-
phenyl]-acetonitrile (55) (assume 0.180 mmol) in concentrated

higesrrsmeshid-herayl-isp ey hewtdaad AR 024 H8r meheicioprown solid that
RIS WRR.SRARChLL &ma%mmvm@‘Mq@w@tﬁf@;gmgﬁg@%@ﬁ miz = 327.

mL) and washed with a saturated aqueous sodium chloride 10 solution

NOW mB3 ahBdtarqudiass 3260 er layers were combined and

extracted with ethyl acetate (50 mL). The organic layers were combined,

dried over magnesium sulfate, filtered, and concentrated under vacuum.
Stére4eBuitingoihved S fdrbiedroyet RYIC. fadehdmitrilsivatedviatp®nyopyridazin-3-one
(gr%'fr)luoroacetic acid). The desired fractions were collected, concentrated

and freeze dried. The resulting solid was purified by flash chromatography

A Solsiing sflicage!dititech withyd 9y metindrtelniny hdtivdpre dhigrideziitfieone (53)

ired fractions were  collected and concentrated, under vacuum.to afford .
S i el A s eIt g oLy 6 8 S B witn
c3rboi G Bl A8 SORTORI - 6- 98 anlubityl indl sosphithaziT- Irytielyhosphine (178 mg,
C%kr]enyl]-acetic acid (56) (8.6 mg, 13% faor 2 steps) as a white solid;

BAnIedli8 FRPSh et CRPEEaIA oo SN0 B HRHAM) P EE QB P SHTRat 0°C for 30

AmoaR® HedWs T 3G itcBRith XAREMaPhcTedBL Bp AR IBINEG 2R MR0F928 mL) and
PCTIEP2006/064093 110 Scheme 16: Synthesis of

TRt o AL 66 G- 8-8R - -d péga{)ﬁ}j%sswere combined, dried with

HEAGh; RReRy 1celg AR RA REA BhaBrAGRhABN ?Hsﬁﬁn% oil was purified
b?{lg AL-H Br Br NaCN / DMSO / CC1 reflux THE HZso, 0 O 99% 94%

flgsh chromatography using silica gel eluted with 20% - 45% ethyl acetate in hexanes.
The desired fractions were collected and concentrated under vacuum to afford a yellow
solid which was dried under high vacuum to afford 6-(4-bromomethyi-2,6-dichloro-benzyl)-
4-isopropyl-pyridazin-3-one (54) (70 mg, 36%) as a yellow sold; LRMS-ES(+) for
C15HsBrCLNO (M+H) m/z = 389. MW =390.1096, Exact Mass =387.9745

Step 5: Preparation of [3,5-Dichloro-4-(5-isopropyl-6-0xo-1,6-dihydro-pyridazin-3-
yimethyl)-phenyl}-acetonitrile (55)

A suspension of sodium cyanide (270 mg, 5.51 mmol) in dimethy! 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 dimethy! 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
mlL) 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, {iltered, and concentrated under vacuum. The resulting oil was dried

under high vacuum to afford {3,5-dichloro-4-(5-isopropyl-6-0x0-1,6-dihydro-pyridazin-3-
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OiOH 57 N58 N CI BrBrBr\Br (\Ha/PPTS N NaH()MF CH2C12 +!
105C N OH 85% C, 65% YJ\ 059607 CINNO N Br Br NH 1 NoOAC

WORHI0RAEX N NaCN / DMSO 2. HCI / AcOH reflux Br Br HSO" 3698 &5 794°%°

OOClI 616200 ,NHNNH N Br Br | reflux Br\ Br 49// ON 63 OH
youcth g1t BceSymithitss($Df as an orange oil (assume 0.180 mmol) which was used

‘Lﬁh%-gipl{!qﬂépbéh-l(%ggggﬁppyl-&oxo-l,6-dihydro-pyridazin-3-

Step 6: Preparation of [3,5-Dichloro-4-(5-isopropyl-6-oxo-1,6-dihydro-pyridazin-3-
ylmethyl)-phenyl]-acetic acid (56)

A  mixture of [3,5-dichioro-4-(5-isopropyl-6-ox0-1,6-dihydro-pyridazin-3-ylmethyl)-
phenyl]-acetonitrile (55) (assume 0.180 mmol) in concentrated hydrochloric acid (4 mL)
was heated to reflux for 24 h. The reaction mixture was cooled to room temperature,
diluted with ethyl acetate (75 mL) and washed with a saturated aqueous sodium chloride
sofution (20 mL.) and water (10 mL). The water layers were combined and extracted with
ethyl acetate (50 mL). The organic layers were combined, dried over magnesium sulfate,
filtered, and concentrated under vacoum. The resulting oil was purified by HPLC
(acetonitrile/water with 0.1% trifluoroacetic acid). The desired fractions were collected,
concentrated and freeze dried. The resulting solid was purified by flash chromatography
using silica gel eluted with 10% methanol in methylene chloride. 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-ox0-1,6-dihydro-pyridazin-3-ylmethyl)-
phenyl]-acetic acid (56) (8.6 mg, 13% for 2 steps) as a white solid; EI(+)-HRMS m/z calcd
for CisHisChN,O3 (M+H)* 355.0611, found 355.0611, MW = 3552235, Exact Mass =
354.0538



yhnethyl)-phenyl]-acetic acid (64) WO 2007/009913 PCTIEP2006/064093
111 0 NH iN Br Br 64 0 OH Step 1: Preparation of

WOS%@%%%’%OA-bromomethyl-benzoic aclzi; methyl ester (57) R gg{ﬁﬁ%‘ﬁlﬁc{?mw?’
(

5

methyl 3,5-dibromo-4-methylbenzoate (59, 16.24 mmol) in carbon 5

Seeanp it SYBthass ool heblibaomthd(brisarronsdif=ontd, (sdihydro-p3ridazin-3-
N 118z0hisi nitrile (0.56 g, 3.410 mmol). The reaction
%%L}éﬂaﬂls% ﬁ%%?g t(i)%%?ﬁ#%? 24 h. The reaction was cooled to room

Bacuum The resulting migture was

y using

actisns were

hich Wi L2S°
-benzoic

b for 78%

temperature and concentrated und
gpsorbgd ongy silica and was purified by flash chromatograp
silicargeryiuted with 3:1 hexahes:6thyl-atktate. The dasired
collecteg.and 10 ¥ghclRttated u _
dried ufider high vaéuum to afford™~3;5-dibromo-4-bromom

C9H7Br3®2 (M+Na) m/z = 407. MW © 386.8669, Exact Mas 7R83.7996
Step 2: Preparation of (3,5-Dibromo-4|-brommethyl-phenyl)-methanol
(58) 15 A solution of 3,5-dibromo®4-bromg#riethyl-benzoic acidtnethyl
13.44 mmol) in tetraliydrofuran (50 ml-) at 08 was

3 in

(B oL e
evealedesianiing materalas still present. Adflitioral 1 05°C

disobutylaluminum hydride fin tetrahydrofuran (1 Nie

at 0C. The re qion was quenched cautiousty by pouring it onio a mixture
of ice and concentrated hydrochloric acid (16Q mL) and the mixture was

4-hrorgpomethyl-phenyl) ')
1. NaOAc / AcOH refiux NaCGN / DMSO
2. HCI / AcOH reflux B H,S0,
Cad e
36% 67%
o
61 52
O
A =
Sy SN
Br Br HCl reflux Br Br
49%
o)
o~
N“ 63 On 64

Example 15: Synthesis of [3,5-Dibromo-4-(5-isopropy!-6-oxo-1,6-dihydro-pyridazin-3-
yhethyl)-phenyl]-acetic acid (64)
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913 PCT/EP2006/064093 11?1§tep 3: Preparation of
(2,6-Dibromo-4-hydroxymethyl-phenyl)-acetonitrile (59) This compound
was prepared by a similar method taijthat described in Example 14, Step 5
I-ﬁhenyl)-methanol (58) was used

gradient of 3:1 to 1:1 hexanes:ethyl . The desired fractions were
collected and concentrated under vacuuth afford a solid which was
dried under high vacuum to afford 2,6-d u‘ 4-
hydroxymethyl-phenyl)-acetonitrile g9) (7 as-a yellow solid;

302.8881. MW = 304.9702, Exact Mass = 3023

of [2,6-Dibromo-4-(tetrahydro-pyran-2-§ﬁ)xymethyl)-p enyl]- acetonitrile

(60) A solution of 2,6-dibromo-4-hydroxymethyl-phenyl)-acetonitrile (59)

(1.4 g, 4.59 mmol) in 15 methylene chloride (30 mL) at room temperature

Skegs ltr @atperatitn 343 diiyidirorar4pramotdctidyhticnsoda avicholy thmdester (57)
-tolyenesulfenic aci drate (16,10 0.085,mmol). SL,he :

A s e i et R U B b 2 oo in o

teatitatedafitenlis wasleatbitariio natesnbstiociidmile) (A Szttt mmol) and 2,2°-

agueous sodium.chlgride solution (10 mL)_and water (10 mL). This

R e AROFRS b 5 L TR Rt to reff for
2 ganihayacsive s oatlined anonvashad it arsptortatdragdacidsr vacuum. The
sodium chloride solution (30 mL), dried with magnesium sulfate, filtered

TSRS R SR BIARR DEERINY SHIE ARt PERLIRES By Fdferaphy using
e pateariaRhyitisor11Rokanealuhn) stk Sifea aetrelltiesoudis Mok collected and

ethyl acetate in hexanes. The desired fractions were collected and

BEBHAGLBNGRH X AEET IR 25 A G SrinkicrRi e AehBeh rigprum to afford

Y3CUHMHR - ATHhRfRahyl-benzoic acid methyl ester (57) (6.22 g, 99%) as a yellow solid;
[2,6-d|bromo-4-(tetrahygro-pyran-z- loxymethyl)-phenyl]-acetonitrile (60§’

B &9e Gellchn G (USN S B4 UsSE e RO F s ation 3857996
Molecular Weight =389.0892; Exact Mass =386.9470 Step 5: Preparation

of [2,6-Dibromo-4-(tetrahydro-pyran-2-yloxymethyl)-phenyl]-

Step 2: Preparation of (3,5-Dibromo-4-bromomethyl-phenyl)-methanol (58)

A solution of 3,5-dibromo-4-bromomethyl-benzoic acid methyl ester (57) (5.2 g, 13.44
mmol) in teirahydrofuran (50 mL) at 0°C was treated with a IM solution of
diisobutylaluminum hydride in tetrahydrofuran (30 mL, 30 mmol). The reaction mixture
was stirred for 2 h at 0°C. TLC revealed starting material was still present. Additional 1M
solution of diisobutylaluminum hydride in tetrahydrofuran (16 ml., 16 mmol) 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 vacoum 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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30 acetonitrile (61) A solution of

W0%16-dibromo-4-(tetrahyd ro-pyran-2-y|oxymethyl)-phenyl]-acg;gg}%gogg% 1093

Qjﬁ”%%%%l mmol) in N,N-dimethylfor ide (9 mL) at 25C was treated
with sodium hydride (192.8 mg, 4.82 ol, 60% dispersion in mineral
oil). The reaction mixture was WO 2007/009913 PCT/EP2006/064093

i _ i Af fhis £ acton i
Si%ﬁ?t?o% 2% 3%%%%:%?2%%%%%%)33%%% azine}(g7§ (8 1%%%{2%%% r% gg?) in
THiNedinpetmdfoms aneichs 4@ bk Jsiiler rewthivh twabahdestrebae dtEgomis. Step 5

X 'é;ﬁﬁ?é%?g‘g;ﬁ?&d&%g%’ W%%t%%gg%%@éi&hgﬂ&%s}f_y)iut}avsv%}%d(t‘h@ place 6-(4-

mL), a sat agueous sodium ¢ ution (50 ml-) 5 and a
tsaturatet ke dichisodibendyid athenate geytivlh203roky. THiD.mixtlce wraguct was

extracted with ethyl acetate (200 mL)...The organics,were washed with.a,, )
PR JH b R A oA DB L ool et 01311 1o 1:1
Hoageesityh sultate Thedeshahdaonosnitatecoilinctled Matuuneetscoed under vacuum

t%]_réjﬁrﬁ? O_garasporfl% (1\31%0%’ S\#!i%a’d%i.édh%)i(a%gle Sﬁéﬁyl%%%&laée)t%ﬁ%@&% 2,6-dibromo-4-

PORe ypm&aﬂmalaev&d)aﬁqmm@%)()bstr@byuﬁwmam-zmmywlnwyfn/z caled
-phenyl] 10 acetonitrile (61) (964 mg, 65%) as an orange viscous Qil:

O 1 b Shofoondh o SEh A i AR s = 302 8804
543.6894; Exact Mass = 540.9767 Step 6: Preparation of

6-(2,6-Dibromo-4-chloromethyl-benzyl)-4-isopropyl-pyridazin-3-one (62)
StepA ndixtukseppration  of [)é,énDﬁ)romoA- tetrahydro-pyran-2-yloxymethyl)-phenylj-

a@étg;ll@lrﬂg%'@opropyl-pyridazin-3-yl)-[2,6-dibromo-4-(tetrahydro-pyran-2-
yloxymethyl)-phenyl]-acetonitrile (61) (332.8 mg, 0.61 mmol) and sodium )
Acelate 192 dibromee i i duiapberilt e A {0 PWdsihatel mmol) in
o reflux for.2.5.h. i t i rat AEL
oo (T R S a0 28pyren
(@a6timh.Weldtneatel] wikh prolecescéomiatedhysrochidriseacid (6 ongal § 985 mmol).

nd additional glacial acetic acid (3.0 mL) and heate [ux
AT R e TRARIA ke I A oH T DS A daracd aqueous
eitiyhabiiate (iEOsoiioR i3 mblytiomiwak dvaghehwithda sachiate solution (10 mL)
agueous sodium chlpride. solution (2 x 50 mL).and a.saturat ou
P TaLs SO TS0 A CH RO ABE S Calla 50 mL). The
itenad, Lare crarenisaibriaidal vaasiud . Wik resutingibionguabwasdium chloride

treated with glacial acetic, 25 acid (1.0 mL)) an congentrated hydrochlori
%}Hl?@ é%lﬁ%&nm%&t@&%‘zfymﬁ t’?tﬂ tered and concehirated under vacuum.

The resulting oil was purified by flash chromatography (Isco 120 g column) using silica gel
cluted 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-vloxymethyl)-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)-phenylj-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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WO %150 mL). This solution was washed with a saturated aqueo{#éﬁﬁﬂé‘dﬁ%;

At this time, the reaction was cooled to 25C and diluted with ethyl acetate

(%24093

PIZREE Shiution (2 x 50 mL) and a saturated agueous sodium carbona

solution (1 x 100 mL), dried with r_nagné'é' m sulfate, filtered, and _
stimpd e PA{6d fondér mitsuuvh tiifaEmeh Faeresrsieib AYAENISRERASTIER gapsion of 3.6-

0 , lethyl agstate) af A .
FRR ARSI ALAREN W A6 U PURRE 1 MN-imethylfgrmanmide 2
(0P 3Ty rd6tionasaarnieki-ditelsoli B0TRMS ¥dr. @15k B CINRS NS cooled

5433. M [ = 434.50006; E M =
S8 0080 BETTERD000 Guob L g i e 431Mh 50 mL)
afi3, 2- Rilviarad-wribeiso prdfuyh Gicadah Sl fuyanop2diadin-3Fhis mixture was extracted

ylmethyl)-phenyl]-acetonitrile (63) A suspension of sodjum cyanide, (279 .
THG AR AR G Ryl AR DR, Y D08 e i coeons sodium
chRpReaIad S Drig B diied @ Mlkagnesium sulfate, filtered, and concentrated under

6-(2,6-dibromo-4-chloromethyl-benzyl)- 4-isopropyl-pyridazin-3-one._(62)

VRSB gl SEO AP SRR K RSN ﬁamw%‘iﬁ Sl effﬁfﬁ%?ﬂ)ﬁﬁ-dﬂm
sTisprepolintraasstined atabriehs it aasatdporiaril loXynibisylirpRenyl}-

the reaction was heated to 60C for | h and then was cooled to 25C. The
apsharelandd hEDRERtE Wi AR STRREANE S Wk Pk d AR ot L HnBrCINO,

(RRAitm; Bipatbenate KAMKAML ISR AONNL ) AR EROAXIIR VAR SXr aatesh o
ethyl acetate (3 x 50 mL). The combined organics were washed with a
saturated aqueous sodium chloride solution (1 x 50 mL), dried over

%%@%!%ﬂ@ggé%#{/ﬁ“ﬁ é‘-'E%[&ﬂ)%}grﬁ %%HIB%‘?H&B@%e@VM@s@@}L yridazin-3-one

omato (Merck’ Silica gel 60, 230-400 mesh, 1:2 hexanes/ethyl
(62etate) afforded [3,5-dibromo-4-(5- '

oA S S A AR R8s

yibkyihe eityivahend Bdadvtolattila GVRiGiH2-8 425, 1265 riinalt Mdsedium acetate (103.8
422 9582 Step.8: Preparation of .
9! D 248Gl Ay 042 ot RS T i for 2:5 . The seaction
winatby irehed yinhcalicaaid kih B R hiktieeidf (2.0 mL) and heated to reflux for 18
[3,5-dibromo-4-(5-isopropyl-6-o0x0-1,6-dihydro-pyridazin-3-ylmethy)-. .
R A (358 oGS0 HIRTE R GO Mg Hbri acid (6.0 mL)
AM010eienia arigi{aleid-hcas Daatedkinl hidatedas IefxAbthis Hodeidhsl 24 h. The

reaction was cooled to 25C and diluted . . .
reaction was then cooled o 25°C and dituted 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 vacuurm. 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 agueous sodium chloride solution {2 x 50 mL) and a
saturated agueous sodium carbonate sclution (1 x 100 mL), dried with magnesium sulfate,
filtered, and conbcntrated 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 solidi LRMS for
CisHisBr,CIN,O (M+H) at mfz = 433, Molecular Weight = 434.5606; Exact Mass =
431.9240
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with a saturated aqueous sodium chloride solution (30 mL). This solution

Wo\ggﬁl%yﬁgted with ethyl acetate (175 mL). The organics We%%\g@?&‘%’ﬂﬁ 4093
wit , dried wit

a saturated aqueous sodium 25 ch# %de solution (30 mL
magnesium sulfate, filtered and concentrated under vacuum. ISCO
chromatography (40 g column, 9:1 methylene chloride/methanol) gave a

selid. ﬁa'ﬁg'wtrir_t j dnsdand. idazin-3-
Stch origé (Zi.%g mL),ﬂ%}te?gfd, ?ﬁg %@%ﬁ%@%ﬁrﬁ%ﬁt unde?’ﬁig%ﬁ JorEpStiducin:3
Waethuh-hermdraqe Srdibed -4 (5-
i 6-0x0- 1.6 — i
S e o S DO P ) e
t@a6HdicEI2 KaO (Vi) 2481986aciddinkd 24D)0 658, vibleemardvbigtamethyl-benzyl)-

4%%@25@%%%%{3@%&&%%% 0;1}/0090%1 d an addition rinse of dimethyt

eéme ynthesis'o
sPif8xaddiChidral4 - (Tisopaopyt: vmethikGl ax @ B {dih§dnor and at 40°C for 1 h. At this

ridazin-3-yloxy)-phenyl]-3,5-digx0-2,3,4,5-tetrahydro-[1,2, 4]triazipes6- .
e o B PR B I ACE & AP BICEIS. B e mixtare
v ydiitle ielueaaratiee 6 € dNBa Natae/HiadeoNsraftinnNitaBbi8e0sClution (50
NUQ765 eO0"NN, e O DMF-DMA CI Cl nBuN

) JMeOHN\1. . :
OSHCHRREHBIPSAY AHOLOdrEtiiine N R y739herdipiped organics
Wor®aVasked\viah a saturated aqueous sodium chloride solution (1 x 50 ml), dried over

magnesium sulfate, filtered and concentrated under vacoum. Flash chromatography (Merck
Silica gel 60, 230-400 mesh, 1:2 hexanesfethyl acetate) afforded [3,5-dibromo-4-(5-
isopropyl-6-ox0-1,6-dihydro-pyridazin-3-ylmethyh)-phenylj-acetonitrile (63) (227 mg, 67%)
as a light orange solid; LRMS for C,¢HsBraNsO (M+H) at m/z = 424, Molecular Weight =
425.1255; Exact Mass = 422.9582

Step 8: Preparation of [3,5-Dibromo-4-(5-isopropyl-6-oxo0-1,6-dihydro-pyridazin-3-
ylmethyl)-phenyl]-acetic acid (64)

A mixture of [3,5-dibromo-4-(5-isopropyl-6-0x0-1,6-dihydro-pyridazin-3-yimethyl)-
phenyl]-acetoniirile (63) (224.2 mg, 0.52 mmol) in concentrated hydrochloric acid (4.0 mL)
was heated to 135°C for 16 h. At this time, the reaction was cooled to 25°C and diluted
with a saturated aqueous sodium chloride solution (30 ml). This solution was extracted
with ethyl acetate (175 mL). The organics were washed with a saturated aqueous sodium
chloride solution (30 mL), dried with magnesium sulfate, filtered and concentrated under
vacuurt. ISCO chromatography (40 g column, 9:1 methylene chloride/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-6-0x0-1,6-dihydro-pyridazin-3-ylmethyl)-phenyl}-acetic acid (64) (114.4 mg,
48.8%) as an off-white solid; EI(+)-HRMS m/z calcd for CisHisBraN2Qs (M7 240.9964,
found 240.9959. Molecular Weight = 444.1255; Exact Mass = 441.9528



NH2 66 e O 67 O O\N'N\O N'N\CI CI CI Cl e | KoAc/DMA 85% N NH

Woglil\%gglg\llélll N110™, N>NH O 00 6869 5Example 16: Synthesis af o 0.

oro-4-(5- |sopropyl -l- methyl-g-ﬁo -1,6-dihydro-

§ ridazin-3- yloxy -phenyl]-3,5-dioxo-2,3,4,5-tetrahydro[ 1,2,4 .
e e (o306 SbiHosh s PP TaPHObME U oted & diydro-

G 13 pre 1,2,4 - I
%%%%%MW%&%@%@%%E éi dlﬁ%%ﬂg%gzm- t riazine-6-carbonitrile

(§fBxy)-phenyl]-isoindole-1,3-dione (65) 5 A mixture of
4-amino-2,6-dichloro-phenol (50 g, 280.8 mmol) and potassium

tert-butoxide (33.16 g, 280.8 mmol) in N,N-dimethylacetamide (200 mL)

was heated to 90C. The resulting solution was then treated with A

3,6-dichIoro-4-isopropyl-pyridazine (55 31 g, 280. 8 mmol) The reacti N
£

e
ous sogium chlorigg

800 mLy). The or anlc';fayer \Rfé@%@'pﬁ’r‘&ted washed @

400 mL) and -
NH Cl 68% N

P

N, f NaNO/HCUAcOH
2. N-cyanoacetylurethane

DMF-DMA ABUNH,/MeOH oy
—_— e NaOAc
740 Cl Cl .
95%

/P; 67 Z O
N’ ~ \N’N\
Gi Cl

KOAC/DMA

s i

65

A

Example 16: Synthesis of 2-[3,5-dichloro-4-(5-isopropyi-1-methyl-6-0x0-1,6-dihydro-
pyridazin-3-yloxy)-phenyl]-3,5-dioxo-2,3,4,5-tetrahydrof 1,2,4 ] triazine-6-carbonitrile
(69)



concentrated to a volume of - 200 mL. This solution was diluted with

WO%W@@OO mL) and then distilled to remove -300 mL of sqlygs iR msa093

10

15

20

remaining solution was cooled to 80C. was treated with phthalic
anhydride (42.01 g, 280.8 mmol),.. This mixture was heated to reflux for 4
h while water was distilled azeotrgpically. At this time, the reaction 15 was

heated to reflux for 6 h. At this ti
temperature and diluted with wat

e, thelpeaction was cooled to room
(500QJnL). This mixture was warmed to

e pom terhperature. The

resulting solid was 20 collected by filfration| Waﬁwith a 1:1 mixture of

glacial acetic acid:water (300 mig)|-followed ater N80 mL), dried

under house vacuum and then dried at 55C in %vaeu m oven overnight

to afford 2-[3,5-dichloro-4-(5-isopropyl-6-0xo-1,6-6} yridazin-3-
yloxy)-phenyl]-isoindole-1,3-dione (84.8 g, 68%) a3 an off-white solid;
ES(+)-LRMS for WO 2007/009913 PCr/EP2006/0§#093 117

C21Hi5CI2N304 (M+H)" at m/z = 444. Bfact Mass\= 443.0440; Molecular

Weight = 444.28. Step 2: Preparation of
2-[3,5-Dichloro-4-(5-isopropyl-I-methyl-6-oxo-1,6-dihydro- 5

1dgzins3- -phenyll-ispin -dion SHSRENSIQr iAo .

e By e e dro-puridasin 3
yiheihisglhdobadoB-didrsqaS)i84.5 g, 190.2 mmol) in

NN-dimethylformamide dimethyl .ace 50.4pk),was heated tq reflux for .
A e A BT R BT e R e b
(B3t Gegu8d. Yvenencd)lactihbdifikeatinnewwasie (200hmal 3 : a0 ebtdra®f90°C. The

%ﬁﬁ?(%%%ﬁ@&%h rzhi%?}%ﬁ W) folqured by neptane (LMt 358 31 & 280.8
mnlolfR-ditklesactdB-eaprepd-anettyl-GyoXg- h,6-Migel Gime, the reaction was diluted
pyridazin-3-yloxy)-phenyl]-isoindgle-1,3-dione (66) (63.57 g, 73%) as an . .

"fﬁ%lvﬁ’ﬁf@yécfﬁﬂ?béé@}ﬂﬁ%M’ég?o%éz"ﬁ‘ifc%m%@ﬁ( AReRaPsaEfL Gigride solution

(BachMassTi456:9296; Mpleawar sWelahus 484 +aSeRe (2 x 400 mL) and
Preparation of 6-(4-Amino-2,6-dichIorc’;ﬁ}])ihenoxy)-4-isopr.opyI-Z-r_neth [-2H-
concentrated to a volume of ~ 200 mL.. s solution was diluted with toluene (800 mi.)

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 ender 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 refiux 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 mlL), 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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pyridazin-3-one (67) A mixture of

WO %-g%%@%iﬁlt}loro-4-(5-isopropyl-l-methyl-6-oxo-l,6-dihydro-py_ri98%}tﬁgir?g F 1064093

2

yloxy)-phényl]-isoindole-1,3-dione (66) Iﬁ% g, 139.6 mmol) in'mé

(500 ml-) was 20 treated with butylamine (34.67 mL, 349 mmol). The

CrikhsfdWafd:n EteHo #efok for &Xéh ExapisMate, thd4@4t6h Malecular Weight =
d 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

nder.yacyum . to.afford : : p
< -[3,5- ~4-(5- 1.1~ -6-0%0-1,6-dihydro-
%{? 4-a%|nyfg?rcﬁ}:%%ro%hezht[)%q;)ai?s%oprrooéyﬁ-%{sr% I'E -ZHE%?}E} aglﬁzié}-on yero

1 6a7)iR 5 (Sib:4D-ghTdyBdispmd ale- b -dicibe 666id; ES(+)-LRMS for

14H15C12N302 ( ' [z =,328. Exact Mass = 327.0541: . .

RSP Hbight -2 20 UGS 4 Pram Qi o 0 iy pyridazin3-ylxy)-
Re@yp0iRdi} 8 B-dichiloro (45(58d0p e P - netinglbGH0 AOAL Bmethylformamide dimethyl

oz oy PSRV oSS 2 RN 294 EMa o room

Briforining -2, B1aicilnae-phe nexi s Ryl rae thyl-Rid4idaziRiddwith a 1:1
e (67) (10 g, 30.47 mmol) in glacial acetic acidéGO ml-) and concentrated

Jdrse MbrEde (@ b vhePebBratrts 87908k flleasd ahepiwied (iiply and dried

seietionebaedium nifiel (2.393, 323 KANK IS MR M LincTIRE-ea£HIaN6-dihydro-
was stirred at 5-10C for 30 min. At this time, WO 20071009913 , _
PUREPIoDer00 sy 1svirdoledetvionad BRlated With: 73%) as an off-white solid;

ﬁkwﬁﬂmgt%r@hmﬁﬁiﬁqi%gﬁw mme) follewved by f1.8Q1UligN §496: Molecular

sodilum acetate (72.25 g, 91.41 mmol) in water (22.5 mL). The reaction was

Wigd at58.8€ for 30 min and then was diluted with water (50 mL). The

resulting solids were collected by filtration, washed with a 1:1 mixture of

glacial acetic acid:water (40 ml-) 5 followed by water (2 x 60 mL), dried

Steger houFecpacatiom, aofd thdd-dnguoiRdedichbuormhen QT 4dsafivrpyl-2-methyl-2H-

2-cyano-2-{[3,5-dichloro-4-(5-isopropyl-I-methyl-6-oxo-1,6-dihydro-
é{/’?fgazf%lln%-){éi%g@ :phenyl]-hydrazono}-acetyl)-carbamic acid ethyl ester
£68) a4 g,005%) As-divhikange (SelidpESih) i LRAMGH6roxo-1,6-dihydro-pyridazin-3-

IR e G o WS P 500 ) v
2dddt RihlbteylkBris 0@ Y| hin Sy Irbaoip- IThaditijidioe was heated to reflux for 1.5
e SO PR 002G 2 3 S a2 N P B i
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; BES(+)-LRMS for CisHisChN3O, (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-oxo-1,6-
dihydro-pyridazin-3-yloxy)-phenyl]-hydrazono } -acetyl)-carbamic acid ethyl ester (68)

A mixtare 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,
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WO%—&.}/&@% -{[3,5-dichloro-4-(5-isopropyl-I-methyl-6-oxo0-1,6-dj -

A solution of

BYRGAZiN-3-yloxy)-phenyl}-hydrazono}-agetyl)-carbamic acid etnyf ester -

(68) (6.5 g, 13.12 15 mmol) and potassium acetate &42 14.43 mmoll?l
th REMFLETMBIY et idd WaeyReeaer ¥irathers i6r- .gAf%rﬁé rmelifgllowed by a

AT MR RR 1R IR Q9™ EaReIA g ANGWas diegied With glagial reaction was

acetic acid (1.5 mL) and water (65 mL). The mixture was stirred at room )
stemepenadute O fas3hininmig sostiel v oaridhitesk widuwiese (E8I ki d Ty resulting solids
Jieon, HashF o IR ERI)ANT IREICLHARKBIO Qe Aer (40 mL)
orange solid. The solid was suspended in 20 acetonitrile (36 mL), heated
ftdloeftuxbiowathr A ck e mthaleddandonitensperatune. e heaglitd gedtideacuum at

A e T B A SR e 1. i
Rrfididisharoyenyl]-hydrazono }-acetyl)-carbamic acid ethyl ester (68) (15.04 g,
i I--methyl-6-0x9-1,6-dihydro-pyridazin-3-yloxy)- -3,5-dioxQx

O B RN L T LA e o) O o B s B
MERRge1saltk 72 S 12k RWiSem/e gadcaizfor C18H14C12N604 (M+H)

449.0527, found 449.0527. Exact Mass = 448.0454; Molecular Weight =
449.26. WO 2007/009913 PCT/EP2006/064093 119 Scheme 18:

swpthesis pfdpaiRighlasp-4(PisapianvhBPxe-kendydr Ryl aziokd-1,6-dihydro-
yls_uIfa’nygz-b?henyl]-acetic acid (76) RNs_ OH tBu(PhBZSiCI H CI CI L.
IDRRETE ORI obenBt Didonodh b icerhuie- (bRl rbane < Faveoipie (69)
£ QbfontBYEP h@é@aﬂ@-?—' ﬁ*:t %Uﬁ%higroa~d§~§épropyl— 1-methyl-6-0x0-1,6-dihydro-
pyridazin-3-yloxy)-phenyl}-hydrazono }-acetyl)-carbamic acid ethyl ester (68) (6.5 g, 13.12
mmol) and potassium acetate (1.42 g, 14.43 mmol) in N,N-dimethylacetamide was heated to
120°C for 2 h. At this time, the reaction was cooled to room temperature and was treated
with glacial acetic acid (1.5 mL) and water (65 mL). The mixture was stirred at room
temperature for 15 min. The solids which resulted were collected by filtration, washed with
water (65 mL) and dried under vacuum to give an orange solid. The solid was suspended in
acetonitrile (36 mL), heated to reflux for 3 h and then cooled to room temperature. The
resulting solids were then collected by filtration, washed with acetonitrile (12 mL) and
methyl tert-butyl ether (24 mL) and dried under vacuum to afford 2-[3,5-dichloro-4-(5-
isopropy!-1-methyl-6-oxo-1,6-dihydro-pyridazin-3-yloxy) —phenyl]—3 ,5-dioxo-2,3.4,5-
tetrahydro[1,2,4]triazine-6-carbonitrile (69) (5.06 g, 85.8%) as an orange solid; ES(+)-
HRMS m/e caled for CsH1«CLNeO: (M+H)™ 449.0527, found 449.0527. Exact Mass =
448.0454; Molecular Weight = 449.26.



S 0 SH CI K2CO/DMSO N CI C) EIOH95 CKON CI CI 90C S N~ +i N
052% 0, G.Cl 76% CI 0,SitBu(Ph)2 OH OH 72737 74 CI é’?’é

5*R°N HOAc/NaOAC aN_NH acet?1 ; 0C 100G 1 O &I ERRI0g954093
0] O OHOH 7576 5 Example 17:S { esis of

S@%ud@o&%ﬁd@ﬁ%@%&%ﬁﬁf@d&&ml ,6-dihydro-pyridazin-3-
yl@ﬁﬂgﬁ %Hgﬁg acslicag 6) WO 2007/009913
PCT/E@% 06/064093 120 iNClISUOH CE 76 Step 1:

Preparation of _ ~n
4-[2-(terpButyl- d‘ﬁﬁﬁ’?ﬁﬁianylox PEthyl]-2,6-diehloro-phenol (70) A

sqiytion fz,@mc‘ﬁ@f’ =42 tydropk -eto1)-pREFRENE) (2.0 g, 9BEHMOI) ygg0¢
€ 5 chloritle’ (20 mL)jat 29C was treated witkhfriethylamipe

in me
(.35 .66 Mmol) ;anﬂ ten bityLeiphenylsilylckloride (2. 9.66
mmol). The reaction®4s stirred at R5C for 18 h. At this tim eaction  70%

with methylene chloridexThe orgﬁm re washéd with a
1N aqueous hydrochloric acid solution, water, énd a saturated

O
OH Sl’tBu(Ph)2
16 70 SltBU(Ph
I
SH K,CO,/DMSO
EtOH/ 3N KOH
95°C Ci LGl 80°C
+ |
52%
76%
Gl

SitBu(Ph OH

72 73

Ci

Jones Rgt. I\g/ HOAc/NaDAc /E%"{
acetons 0°C 100°C
89% 1 T%

5 Example 17: Synthesis of [3,5-Dichloro-4-(5-isopropyl-6-oxo-1,6-dihydro-pyridazin-3-
yisulfanyl)-phenyl}-acetic acid (76
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sodium chloride solution, dried with magnesium sulfate, filtered and
concentrated under 10 vacuum. Flash chromatography (Mer (,? |

?E%‘E??&éo mesh, 95:5 petroleum ether/ethyl acetate) afforgé )ﬂﬁ?{)gﬁh@;ﬂ%
4-[2-(ten-butyl-diphenyl-silanyloxy)-eth %‘-‘%,G-dichloro- phenol (70) (2.60 g,
60%) as a pale yellow oil; HRMS /e caled for C24H26C1202Si (M+Na)'
ass = 444.1079; Molecular Weight =

(71) A solution of
4-[2-(ten-butyl-diphenyl-silanyloxy
mg, 0.78 mmol) in N,N-dimethylforns
with 1,4- diazabicyclo[2.2.2]octane (1 _
dimethylthiocarbamoyl chloride (Jé MOR2071 .26 Mmoo} he reaction was
stirred at 25C for 18 h. At this time, the reaction was diluted with ethyl
acetate and was then washed with a iN aa%eous hydrochloric acid
solution, water, and a saturated aqueous sodium chloride solution, dried
with magnesium sulfate, filtered and concentrated under vacuum. Flas

h
Tieioh Ersgreasiap Wi ér&-@ﬁmeﬁgéri-émhzw&é@w;%@ refrelishipro-phenol (70)
%t E}ﬁ[{é@?%ﬁ%@[&h@;@&i "}QJ'HII S@y‘!ﬁﬂyﬁg}%ig%mﬁcﬁ@é , 9.66 mmol) in methylene

tert-butyl-diphenyl-silanyloxy)-€th oro-phenyl} ester
EOYiR7EMyINVD 267 /009 oratrl vitk pRodslosneod . 32 TdoWPasemol) and rerr-

white sqlid: EN+):HRMS calcd,f 1 LIM£H). ° _
WS R o e SRR A o
E32£ﬁltﬁﬁerj1ﬂe,Rlepwmimanqmirﬂﬁmwtmhhamm}uyicr_acniﬂoﬁde. The organics were
Wbig S SBREN RIBRIROH: 3G VR0 U, BV AREES aqueous
Ldid2 divntdausy hdliphe tyksilaiy axyetiyth A 6idiehitherpheny | pestentrated under
(71) (2.98_g, 5.60 mmal) was heated o 190-200C for LAt this time,

ML 0 o SUBLIBEEDB QN e DL i o petrolenm
Elasieaiiiomategigphyovieiek Siljoa @el-60:23IAe0 MmesiahyBRiB-cthyl]-2,6-dichloro-
petroleum ether/ethyl acetate) afforded dimethyl 10 thiocarbamjc acid ,
530 (8 1 i RSBy Y EHRTH) 911 FEYR T e iy CosHasChOSi

(XRN2)08@. (79P0) B8R RBe Ul E| EabiRNASsm/e22ied $oMolecular Weight = 445.47.
C27H31C12NO2SSi (M+H)' 532.1295, found 532.1301. Exact Mass =

531.1222; Molecular weight = 532.61 Step 4: Preparation of
il 5 Piehlpteest ernaRie R e A BIRAO UGA3D- { 4-[2-(rerr-butyl-diphenyl-silanyloxy)-
ethyl]-2,6-dichloro-phenyl} ester (71)

A solution of 4-[2-(tert-butyl-diphenyl-silanyloxy)-ethyl}-2,6-dichloro-phenol (70) (289 mg,
0.78 mmol) in N,N-dimethylformamide (4 mL) at 25°C was treated with 1,4~
diazabicyclo[2.2.2}octane (172 pl., 1.56 mol) and dimethylthiocarbamoyl chloride (154 mg,
1.25 mmol). The reaction was stirred at 25°C for 18 h. At this time, the reaction was
diluted with ethyl acetate and was then washed with a IN aqueous hydrochloric acid
solution, water, and a saturated aqueous sodium chloride solution, dried with magnesium
sulfate, filtered and concentrated under vacoum. Flash chromatography (Merck Silica gel
60, 230-400 mesh, 95:5 petroleum ether/ethyl acetate} afforded dimethyl-thiocarbamic acid
O-{4-[2-(zert-butyl-diphenyl-silanyloxy)-ethyl]-2,6-dichloro-phenyl} ester (71) (376 mg,
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15 A solution of dimethyl-thiocarbamic acid

S-{4-[2-(ten-butyl-diphenyl-silanyloxy)-ethyl]- 2,6-dichloro-phenyl} ester
WO@%’”& yl-dip y yloxy) yl] p gcé

: ]g3 3.76 mmol) in ethanol (6.0 mL) was treated with P2006/064093
agueous potassium hydroxide solution (4.4 mL, 13.2 mmol). The reaction

IN%S thren Wistteolid; IBCHOHRMS Avehisltith&nieidasiohW8Spolret)” 532.1295,
nt r,(20 L), acidified { 5 ith N.ague drochloric
f8un§ %O?r'felz@%. OEgat# I\&‘ass = %?éqmggor\%&ﬁ% exgc ”%(?2?3}{

acid solution, and then extracted into eneChlori x 100 mL).
The organics were washed with water (1 x 100 mL) and a saturated

di lorid lugi 100 [ ith ' .
SR R A T ——
dMarcksSilicagel fn2B0es4aQ Tagsh, 80:20 petroleum ether/ethyl acetate)
fiorded 2-(3,5-dichloro-4- - phenyl)-ethanol (73) (639 mg, 76%). ..
S AT ) SRS 08 SAIE 01 3 OB I ) -2 -dchoro-

AP édefqund228 863 B0ExARI Maasteated (96108 Morerrlanyeight this time, the
223.12 Step 5: Preparation of

ro514us PisHepEd s2onto IS a8 St Hodsih e reeiMarys. Flash chromatography

ey kaibapal 664 )230-A080MEeN §5/5 petroleum etherfethyl acetate) afforded dimethyl-
2-(3,5-dichloro-4-mercapto-phenyl)-ethanol (73) (620 mg, 2.78 mmoi) in

hinrathymit teidde (23 Hirgrivhetyetinhgmyitsilanyloxy)-ethyl]-2,6-dichloro-phenyl} ester
(370%"%5%_6&9 fg-‘}d%%?%awigﬁf 'EP&Q)AE%QS e 2-A88MB200,209 CLNO,SSi (M+H)

potassium carbonate (1.54 g, 11.12). The resulting mixture was heated to
VO 2951 B @b 3Rid HhheEraet ivotionSdhd Tl ddolecbe weitlred Mo @
WO 2007/009913 PCT/EP2006/064093 122 solution of water (200 mL)
and a IN aqueous hydrochloric acid solution (25 mL). The mixture was

BucpactBobpaititiethyf dg@tat®ichioR0d-mbjcafite-phgaylicstivaxd {Adh washed _
ith water (1.x,10 L) and a saturate sodium, chloride, sglution
A T e e SR A SR AT R B S k-
mﬁdﬁﬁhéaoﬁggmﬂalsht&dﬂ?mﬁ(ﬁgtamy (Mm?dﬁiéim:gﬂl(ﬁm 220-4@6 treated with a
sh, 70: etroleu ther/ethy) acetate) affor .
S e T B B D L M-S g was then

RokeV 4) GBC Mg, $2%) as@iRRleiel oMotk dotio)-MRMSBinéd ealed datter (200 mL),
C15H15C13N20S (M+H)' 377.0044, found 377.0043. Exact Mass =

IS0 RIOR UM NBight 29859 I SRIRTE BrdsfiGR-gtod then extracted into
IbBrieBleRRAdS S gD 3B PP ORY bRy ife7 e Waised it ham - BRetdD mL) and
a.? %gugzge):d aqueous sodium chloride solution (1 x 100 mL), dried with magnesium sulfate,
filtered, and concentrateé under vacuum. Flash chromatography (Merck Silica gel 60, 230-
400 mesh, 80:20 petroleum ether/ethyl acetate) afforded 2-(3,5-dichloro-4-mercapto-
phenyh-ethanol (73) (639 mg, 76%) as a white solid; EI(+)-HRMS m/e calcd for
CsHeCLOS (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)-ethano! (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 solution of

Wﬁéﬁ?f—d|chIoro-4-(6-chIoro-5-|sopropyl-pyrlda2|n-3-ylsuIfanyI()]i,?)gjh]r(éTrg%?;%{}g{}6(\%09:i

{98?%3734) (100 mg, 0.26 mmol) in acié ne (2.0 ml-) coole
treated with a 2.7M solution of Jones r Qéent (0.21 mL, 0.57 mmaol,

sphetpredf WatstaR§8r nhaetnddy. TINeaqBeraschipirovhbsir sl srobationr 2 pmL). The
hjs.tim eactio jt anql_unti r
o 2 v SHaEe Sire thep washed
with)watdrwateriQbmil)afihe cagamicsd wpreosspartiten chbedardtiution (1 x 100 mL),
magnesjum_sulfate, filte]r{g,[d&it an gp%entraAed urqgenrtvrg\ec um eraff%rcduu Flash
dﬂ?@dfgh org}ﬁg?gf’é‘ﬁ%ros- - |§’6propy -pyri?ilézineg-yf':su faanyl)-prhenyl -acetic
chnitnGfSY ARG (ivigr 3O Yilicasgrih G- Ak @D dash) . 70186 prtelialwetharkeblyl acetate)
ithout fur urification; -APCI for C15H13CI3N20Q2S. (M+H)* at
o955 00 L AR e SR SrARRIEY WA SO P Gy Pher-etrarol
(PAp AR 0T 375y Richlasetd -{eHeap R YER-OXEHMS ity edeyritazn:3t;CLN,08
25 ylsulfanyl)-phenyl]-acetic acid (76) A mixture_of )
R e i ST B o MRS S SOk My e 37772
acid (75) (90 mg, 0.23 mmol) and sodium acetate (66 mg, 0.80 mmol) in

%%cial acetic acid (2.5 mL[) was heated to 100C for 7 h. At this time, the
ctibh WASRSHEEhtratedl ih VAl PHE (SRIoE wal SR AR fintsglsulfanyl)-

pRefyli _]agaggtggm(gﬁgyethylene chloride:hexanes 30 followed by

concentration under vacuum. The resulting solid was diluted with water
A1060kHI9Rn@fvad tRendiddtsa- dith-ahinraduisonersshinmdagrexidm fanyl)-phenyl}-
Slen19 adieibe bl BENNBER e HDSAILIEINAS SERClRE Wifled with o
ethyl acetate. The organics werfe discarded. The agueous layer was then
ZcMifietitpplaERaewitrgettl Gtibods Byl auhiokipw@rad 9@/66984a! method). The
PCrIEP2006/06409 Ci ion., This solution, was then extr —
ot At Ao R Tl oL RS T TR e Bethea win 2
Bsapmatedisiiudeusd odilntioch lorats spledion [{This 18R mk) wekickbwidiiuted with ethyl

magnesium sulfate, filtered, and.concentrated under vacuum, Flash . .
N ST PR Can Il ohrG BRI ch SSP R Ayt pagnesium
sat@ialeflithedYmbhdglaciatmeeiid achdafiamdech to afford [3,5-dichloro-4-(6-chloro-5-
[3,5-dichlorq-4-(5-isopropyl-6-0xo-1,6-dihydro-pyridazin-3- )
SRR OEA 2B L O BLETFRE PP obd e B Es 0ge) & an off-whit
f5irh)-HRWSsmigaeaigd faal 1t d4GLENZO 3Bkt H ) 3% 8101, forndS-APCI  for
373.0175. Exact Mass = 372.0102; )
CysHzCLN,G,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-
yisulfanyl)-phenyll-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 sodivm 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 shurried 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



Molecular Weight = 373.26 10 Scheme 19: Synthesis of
3,5-Dichloro-4-(5-isopropyl-6-oxo-1,6-dihydro-pyridazine-3-

w s%ﬂﬁ?{%?—%]ﬁenyl]-acetic acid (77) and PCT/EP2006/064093
[3,5-DichIoro-4-(5-isopropyl-6-oxo-1,6-d]iﬁ?dro-
goydidalutiers-sTifirsalutibe nyRsadsticcxtido(?g) O a@hyOacstateNR ®A80 ml). The
N.NH Oes ~N NH _HC | Cl 30% H202 C| Cl + ClI H 41%
SRR EBR e 4 S TRl Sl Shod? AR 100 )
{85+ Diehlor mdg(Bsisopropifk-oxXttdréddimeroquyidaizited under vacuum.  Flash

-sulfinyl)-phenyll-acetic.acid (7, mpl : thesis,o .

BRI e . T RS B EREG  ht aceate witn 2%
5 dasulfonyd)ipheiy)]-atetieddis, § 78y M 2003/8089131-6-0x0-1,6-dihydro-pyridazin-3-

%%é%%%%ﬁ%%ﬁb 1329%,?%%3?%%@%',\' T AN QS S E1l ) BRMS e

{3kt DishioerdctbNsopsopyi: 10X 973,610kl e enay BTRRITTE 3-Exact Mass = 372.0102;

sulfnyl)-phenyl]-acetic acid (77) and

Weodepsitan BYeizdt(5-Abht6pyl-6-oxo-1,6-dihydro 5 pyridazine-3-

sulfonyl)-phenyl] -acetic acid (78)

10 Scheme 19: Synthesis of [3,5-Dichloro-4-(5-isopropyl-6-ox0-1,6-dihydro-pyridazine-3-
sulfinyl)-phenyi]-acetic acid (77) and [3,5-Dichloro-4-(5-isopropyl-6-oxo-1,6-dihydro-
pyridazine-3-sulfonyl)-phenyl-acetic acid (78)

~ O = o = 0
\N,NH . OQS \N _NH O,:ﬁsl) \N,NH
Ci Cl 30% H,0, Cl O Cl + Cl O Cl
E ;o P ;0 EO
OH 4% O 7% L
76 77 78

15
Example 18: Synthesis of [3,5-Dichloro-4-(5-isopropyl-6-oxo-1,6-dihydro-pyridazine-
3-sulfinyl)-phenyl}-acetic acid (78)
and
Example 19: Synthesis of [3,5-Dichloro-4-(5-isopropyl-6-oxo-1,6-dihydro-pyridazine-
20 3-sulfonyl)-phenyl}-acetic acid (79)
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A mixture of

-diehloro-4-(5-isopropyl-6-oxo-1,6-dihydro-pyridazin-3-yl -
w&p%]b%'f%ﬁ_ & Sﬂfﬁ%ﬁ?%%mmm

enyl]-acetic acid (76) (75 mg, 0.2 m %in formic acid (1.
was treated with a 30% aqueous hydrrcr)]lgen peroxide solution (61 L, 0.6
mmol). The resulting suspénrsien was stirred at 0C for 30" mjrand then

hydrogen peroxide solutio
(1.0 mL) were added to th
onto ethyl acetate/@ater washextracted with ethyik te (gt 50 mL).
The organics were driep Witlil\lmagnesium sulfate G
concentrated ugder vaguum, BPLC (20-70 acétapitrile

C15H14C12N204S (MtH)+ %?9.0124, found 389.0124: Exget Mass =

388.0051; Molecular weigkt™= 389.26; and [3,5-dichloro-25-
isopropyl-6-oxo-|,6-dihydr- yridazine-3-sulfonyl)-phenylltacetic acid (78)
(22 mg, 27%) as a white solid; El(+)-HRMS m/e calcd fo
Ci5H14C12N205S (M+H)' 3777.0044, found 20 377.0043:7Bxact Mass =
404.0000; Molecular weight = 405.26 WO 2007/009913
PCT/EP2006/064093 125 Scheme 20 Synthesis of

,5-Pic -A(D-1SQRTOpY =€ -1 6l = -6-0%0-1.6-di —nvrdazine.3.
R e g R
salGayboptigitd8syi~ aiOHTT S si~OHohsdietert Cl-GrDaBEO MM 6-dihydro-

RIS s 001 1o 000

@l mixture of [3,5-dichloro-4-(5-isopropyl-6-oxo0-1,6-dihydro-pyridazin-3-ylsulfanyl)-
phenylj-acetic acid (76) (75 mg, 0.2 mmol) in formic acid (1.0 mL) at 0°C was treated with
a 30% aqueous hydrogen peroxide solution (61 pul., 0.6 mmol). The resulting suspension
was stirred at 0°C for 30 min and then was stirred at 25°C for 7 d during which time more
30% aqueous hydrogen peroxide solution (322 L total), formic acid (1.0 mLl) and ethanol
(1.0 mL) were added to the reaction. At this time, the reaction was poured onto ethyl
acetate/water and was exiracted with ethyl acetate (2 x 50 mL). The organics were dried
with magnesium sulfate, fitered and concentrated under vacuum. HPLC (20-70
acetonitrile/water with 0.1% trifluoroacetic acid over 30 min) afforded [3,5-dichloro-4-(5-
isopropyl-6-0x0-1,6-dihydro-pyridazine-3-sulfinyl)-phenyl}-acetic acid (77) (32 mg, 41%)
as a white solid ES-HRMS m/e caled for CisH.ChN.GC.S (M+H)" 389.0124, found
389.0124: Exact Mass = 388.0051; Molecular weight = 389.26; and {3,5-dichloro-4-(5-
isopropyl-6-oxo-1,6-dihydro-pyridazine-3-sulfonyl)-phenyl]-acetic acid (78) (22 mg, 27%)
as a white solid; EI(+)-HRMS m/e caled for CisH;sChN:OsS (M+H)™ 377.0044, found
377.0043: Exact Mass = 404.0000; Molecular weight = 405.26



\\\ 95C 1 +"'N90C 69% / N 72% NH2 NH2 CINH2 a182783 00 SN
woNRAedayO2/HCI/H20 HOAc/NaOAc NaOH S N"NH 2. Cygoqurethesnes4093
100C CI CI McOH/H20 pyridine/H20 9994 99i CI CI 58i OTNH NH2 5 84

85 WO 2007/009913 PCT/EP2006/064093 126 OO/ O S\N,NH S

S O NI e SO L

@m@ﬁe@swmﬁm&ﬁ}’miaﬂﬁz&ﬁ 5-tetrahydro-{1,2.4]triazine-6-
2-!3,5-_Di hI@§4-(5-isopropyl-6-oxo-1,6-
'ﬁ?r ine-3-sulfonyl)- phenyl] 3 5 dioxo-2,3,4,5-tetrahydro-[1,2,4]t

riazine-6- 5 carbonitrile (88) ~n
OH /g S/KO iron powder
HOAC/H,0
DABCO/DMF 2
Gl SR 75% Cl e Cl Cl 2.propanot
O : 83%
N \NJ\(H N
0" 70 | o "o
79 80
N

N

o

SH
K,CO,/DMSO
Gl Cl evomr an koHC! Cl Aan P e O
95°C N
. + | §—
69% = 2%
NH, NH,
81 82
/E:,E 1. NaNO,HCIH,0

HOAc/NaQAc NaOH 2. Cyanourethane

E&
100°C MeGH/H,0 pyridine/H,0
e 2
Qo%, 0%, \© 58%

OYNH




O Ny NAHCICI NINY O ~NH N O 88 Step 1: Preparation of

wolRnweihydsthiocarbamic acid O-(2,6-dichloro-4-nitro-phenyl) estern(@8)eWd 064093

5

2007/009913 PCT/EP2006/064093 1277 solution of

2,6-dichloro-4-nitro-phenol (3.0 g, 14.4 mmgl) in N,N-dimethylformamide

(70 mL) at 25Cywas treated with 1,4-diazabicyclo[2.2.2]octane (3.16 mL,

28.8 mmol) and dlme@ylthlocarbamoyl chlorige (2 g, 23.04 mmol). O

The reactlon S éd at 25C for 18 h. Ap#istighe, the reaction was =~

ate (250 mL) and wa ,tﬂen ashed with a |l\f\)\ ~ _NH
), water (1 x 125 d

ton % 8 ) ¢
00 mg__,i__%%,zg,petrol

9 jgcarbamic agig :
0-(2,6-did] Ioro-4-nitro-phenyl) ester (79) (3.2 g, 75%) as a white solid;
EI-LRMS W5t to COH8C12N203S (M- J«)Na\?&%: 259. Exact MasstN\fo
293 96[33; nglecular welght = 295. 13 Step|2: Preparation of |

im i or MH’]III’O phenyl) eSWNH

g, 10.8 mﬁlol) 1% was heated to 180C for 20 min to afford
dimetf§l-thiocarbamic acid S-(2,6-dicRforo-4- nitro-phenyl) ester (80)g&3.23
g) as a tan solid. The material was used without further purification;
EI-LRMS for COHgC12N203S (M+H)+ at m/z = 295. Exact Mass =
293.9633; Molecular weight = 295.15 20 Step 3: Preparation of
Dimethyl-thiocarbamic acid S-(4-amino-2,6-dichloro-phenyl) ester

Example 20; Synthesis of Synthesis of 2-[3,5-Dichioro-4-(5-isopropyl-6-ox0-1,6-

dihydro-pyridazine-3-sulfonyl)-phenyl]-3,5-dioxo-2,3.4,5-tetrahydro-[ 1,2 4 }triazine-6-
carbonitrile (88)

Step 1: Preparation of Dimethyl-thiocarbamic acid O-(2,6-dichloro-4-nitro-phenyl) ester
(79)
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(81) A mixture of dimethyl-thiocarbamic acid

wo20e2/fesiehloro-4-nitro-phenyl) ester (80) (1.6 g, 5.4 mmol) ipgiaciaboses093

acetic acid (24 mL), 2-propanol (48 mL),yand water (24 nil.,) heated to

50 as tr .with iron_ powder (2. 37 mol),.T.h Itin .
A AR RS TR Bi  B HEE R tormanmide (70
dhlte re dA56C thraw gt &tqab o h celtaiandivado Ras Pt with (Batérahd 2t8ylmmol) and

acetate, The filtrates were,co tr o remove the majority of . o
o T TG B s A S o S S 4 25°C for
Ithen braught terH e withcaoneenitated armmenivinadwrarox i salutiand was then
The solution was extracted with ethyl acetate (3 x 200. mL). The

nethotganiegurers BYlashiarsaHdatniBdrint siirkte, Hldragishd! x 125 mb),

&gng%at@ﬁ%wgg@w@%&nmmmgagIﬂamﬁaﬁictwexm shulyieHivdtivith magnesium
diethyl ether and was cooled in the freezer for 30 min. The solid that

stafftfe dlipes! O SRS B IS B A NG AT W ASATH SHMRS REERE M sl Silica gel

Ak I- &l ic.acidiS=(4=ami di
i . o AOACGBOL B la o ivctan

o PEP 2odisheoditrobend) e ARNES ee’éSodksor white solid; EI-LRMS for

@%Z%?é%]i%%ﬂ%@ (M) Jﬂ‘g;ﬁié QP4 QNG 204.99600 Exasl MRGR Fweight = 295.15

cular weight = 265.16 Step 4: Preparation of
4-Amino-2,6-dichloro-benzenethiol (82) 5 A solution of

imethykthiocarbamic acid S-(4-amino-2.6-dichloxoyphe tey (81) (2.
e R ot
@8ylroxide solution. The reaction was heated to 95C for 2 d. At this time,

he reaction was cooled o 25C as then acjdified to pH=2 with,a 3
R R GRS SN A i ek o 08 oD
w29 heatedand 1R Was estiatiad witbrathyhanateikid2axbabicnak)d Bhe Hodichloro-4-
arganics were dried with magnesium sulfate, filtered, and concentrated
AN S aﬁgﬂgr%%% 208 A oS RO oI thout further
saiscigsEfllrAtes anduRsheR G (Fhergfeine/Z hefiyatBwasMass = 293.9633;

concentrated under vacuum and purified by flash chromatography (Merck
Mles i woigbsH-499 Hesh, 85:15 petroleum ether/ethyl acetate) to
afford 4-amino-2,6-dichloro-benzenethiol (82) (1.0 g, 69%) as a white

solid; El(+) 15 HRMS m/e caled for C6HsSC12NS (M) 192.9520, found
Sigp g5 Hyepraiomatimabydtocafiameusidveifframing2dgdichloro-phenyl) ester

(81)

A mixture of dimethyl-thiocarbamic acid S-(2,6-dichloro-4-nitro-phenyl) ester (80) (1.6 g,
5.4 mmol) in glacial acetic acid (24 mL), 2-propanol (48 mL), and water (24 mL.) heated to
50°C was treated with iron powder (2.1 g, 37.8 mmol). The resulting mixture was heated
t0 95°C for 2 h. At this time, the reaction was filtered hot through a pad of celite and was
washed with water and ethyl acetate. The filtrates were concentrated to remove the
majority of organics. The remaining solution was diluted with water (500 mL) and was
then brought 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
shurried 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 whiie
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Step 5: Preparation of

wo 3pa7ielelaro-4-(6-chloro-5-isopropyl-pyridazin-3-ylsulfanyl)- plogns#aminss4oes

(83) 20 A solution of 4-amino-2,6-dichlgng-benzenethiol (82) (1.0 g, 5.2

in - dimethylformami treat |
S MO B A A AR il fopnd 64 0064, Bxact
MarbonakiR 1 6Mo kbuamweiht EHshfesbilting mixture was heated to 90C
for 18 h. At this time, the reaction was cooled to 25C, poured onto a
mixture of ice water and a IN aqueous hydrochloric acid solution (10 mL).

Sldiesrasuliingida seltnninEs, brovalbttobphizzfaiibiaggitional IN agueous
hydrochloric acid solution and  then was extracted with ethyl ace

te (2
BRIueY. of KRR G h OGRS RIS AR B e Gt BB B R cﬁﬂ%ﬁ (81 2.0,
7ohlpride)splutiomél wa0rehhavad WiQNnAQﬁE@ﬂUﬁBﬁHM@@,hﬂﬁ@ﬁdeaﬂﬂution. The

concentrated under vacuum. Flash chromatography (Merck Silica gel 60

remoRORHEHC B Seffeldu Atrbirdir. dbetsrafiafodsgooled to 25°C and was

t&eg'gém&'t%'%ﬁ%—@%? 29N aqueous hydrochloric acid solution. This solution was
isopropyl-pyridazin-3-ylsulfanyl)-phenylamine (83) (1.29 g, 72%) as an

daiftovhivétiounter E30-MLiRmS fga vaieexsraaBrihctipastag Ay 250 ml). The

g © (Mpss 7105081 MOISGURIINEIEH! Ficuumt
Ogﬁ%%g%\%%e ;gg%ﬁ?ggg%%%d' EP%@G/O%%%’ %9 Step 6: Preparatio\;;icuum oo
oofngd 3EDICHloreslid 5+ isopvopyd-6: chp o Binyaniepipddar ftaiion and washed with
ulfanyl)-phenyl]-acetamide (84) A solutign of )

%%Sg{%% Oro-4- -cr‘i%?%rr%{i‘%-"’s*’%%rggﬁ -%%F%%%in%fiﬁguﬁg% rflphaenr?yla?r?\rilr?gd by flash
of83ndt 23eh3(Mroknbl)icn gacia) adetdacit{B58MIL S was tieatedthvitiethyl acetate)

sodium acetate (1.0g,. 5.12.25 mmol). Thjs nixture w. ated to 95C for. ..
SR T e R RSS20 el & Tk obarbh ot ol B
NRAES (RRQ-md Rad gautisized/mitioa. 8hpagiesds] Enofn xuexddess = 192.9520;
solution. This solution was then extracted with ethyl acetate (2 x 200 mL).
MAledhBiREa G were washed with a saturated aqueous sodium

chloride solution (1 x 100 mL), dried with magnesium sulfate, filtered and
concentrated under 10 vacuum to afford

3, 56l RRSRALSNis difropy Pk os et By idrenpRyl-pyridazin-3-ylsulfanyl)-
Mehifarhspbenyll-acetamide (84) (1.3 g, 99%) as an off-white solid. This
material was used without further purification; Ezé-@%-HRMS m/e calcd for

£ 150B01 26 3d20imdH)-dighoro s zeseiiicd 7£58836! B x8et MAsgnmol) i N.N-
R QRS MAIREURMYRIIRLT B4AcBwith 3,6-dichloro-4-isopropyl-pyridazine (7) (990
mg, 5.2 mmol) and potassium carbonate (2.16 g, 15.6 mmol). The resulting mixture was
heated to 90°C for 18 h. At this time, the reaction was cooled to 25°C, poured onto a
mixture of lice water and a 1N aqueous hydrochloric acid solution (10 mL). The resulting
solution was brought to pH=7 with additional 1N aqueous hydrochloric acid solution and
then was extracted with ethyl acetate (2 x 100 mL). The organics were washed with a
saturated aqueous sodium chloride solution (1 x 50 mlL), dried with magnesium sulfate,
filtered and concentrated under vacuum. Flash chromatography (Merck Silica gel 60, 230-
400 mesh, 80/20 petroleum etherfethyl acetate) afforded 3,5-dichloro-4-(6-chioro-5-
isopropyl-pyridazin-3-ylsulfanyl)-phenylamine (83) (1.29 g, 72%) as an off-white foam;
ES(+)-HRMS mv/e caled for Ci3H;2ChN:S (M-+H)™ 347.9891, found 347.9889. Exact Mass
= 346,9817; Molecular weight = 348.68
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15 Step 7: Preparation of

w0 fel4rddmono-2,6-dichloro-phenylsulfanyl)-4-isopropyl-2H-pyriGazireErd 605864093

(85) A mixture of 129
-[3,5-dighlorg-4-(5-i 0%Q-1.6-d} -pyridazin-3-yjst Ty
S B P S Rche A SR By AR pyrduvin-3
yishEamyl)-plasnvileatetdmiidb dwdered sodium hydroxide (2.14 g, 53.5
mmol). The,reaction w en 20 heated to reflux for. 18 h this.time, the .
AR S A SRR MRS SP O LA ifine (83
(Wit gthyi@eetal (3 X304 mk)icThgdo(ganids) waretwasided Mhitkodium acetate (1.0g,
turated aqueous_sodium chloride solution (1.x 200 nil,), dried with . .
1R G LR RS B ot Thdior ALRKG AVt S tepction mixture
was(aemiaom? Ssetichienadh enyds uiaey )2 6isapjomd- Aonpyliear i@hoNSN aqueous

(85) (3.5 g, 99%) as a light tan solid. The material was 25 used without
sqgre pdrmedgicAluBes ) Hrevie N R RiAeiRd) s s padate (2 x 200

nl%Q-O%B&J@MBQ&ﬁ%%%_%%s Exart Magsed 34th0d 2gidvinleculalow@olidum chioride
330.24 Step 8: Preparation of

sehudymid-2-( 80 miehi shied - ik opasngribraxgfaedifiljered and concentrated under
vRIARZIN-gsyIsuliaid)-PhendIshydiagrng tAGRIMLSATBARIE RELRYAYD-pyridazin-3-

ester (86) 30 A mixture of

ysylanyhind gl dictiorodpHérhy sUitagy §H4B sisrapytPmipigidelidn -Slaisgnaterial was
). (3.40,0,10.4 in wat : d lpyi +

A e e (V1D
3Es®4y N8B TEMBHSN MakarNAS i) MR 625 dvbriepipetreighter 172 28

surface of the reaction mixture. This was followed by a WO 2007/009913

PCT/EP2006/064093 130 water rinse (1.0 mL) of the Pasteur pipette. The
Stepuitirgysiettanomodgeivamsioreg-didortopBehplinlthbgle Linpeopdt2H -pyridazin-
3h%glroggloric acid (7.0 mL) was added. The reaction was stirred at OC for

PP d '}onal 1.3 h. The solids were removed by filtration through filter

Aapgiand werevirssdiviibvaters-THaecledr cyetiow, didaadip gadhzin-3-ylsulfanyl)-
solution of the filtrate 5 was quickly poured int& a solution of

PESARGACEtI AR (1% 2ol 91 Smabhath heRRL (75 3Rl 1> L) was
RdamlairoRiedideAGoldinan xipgiderange-red solidmigymedipéelgaction was then

formed. This mixture was stirred at OC for 1 h. At this time, the solids were

hegirsbiedBiifead8ithATUGH firas Jhp EPaRNSBRUSAPEE Washed diiiFd with water
CRIGH inclicd MpdarfRysthyracHiam tor23neand thamdiechiodlere washed with a
vacuum to afford (2-cyano-2-{[3,5-dichloro-4-(5 10 _ ' .

Smm@éyﬁ@wE,Wiéah}ﬁ%lyﬁﬂsmfaﬁwﬁﬁﬁe@}%yﬂﬁﬁﬁﬁ}%m sulfate,
fﬁ!?é’&'&ma@ffcemrated 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 Ci3HisChN;OS (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-6-0x0-1,6-dihydro-
pyridazin-3-ylsulfanyl)-phenyl]-hydrazono | -acetyl)-carbamic acid ethyl ester (86)

A mixture of 6-(4-amino-2,6-dichioro-phenyisulfanyl)-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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acid ethyl ester (86) (2.98 g, 58%) as an orange solid; ES(+)-HRMS m/e

wocalegiine1£19H18C12N604S (M+H)' 497.0560, found 497.0B69/HEReE/064093

Mass = 496.0487; Molecular weight = 49@.36 15 Step 9: Preparation of
2-[3.5:Di Q-4~(54i -6-0x0-1,,6-6l idazin-3-. . o
v)‘ﬁlsg%fg%%?é)%ée%% %ﬁ?ﬁ%%%ﬁﬁﬁgtétrﬂgﬁ%gg&& 9%@%!%1){{111'6 was stirred at 0°C
01230 arzinet@e avbomitriée By dhosblotiornaft (7.0 mL) was added. The reaction was
2-cyano:=2-{[3,5-dichloro-4-(5-ispprepyl-6:0xo-1,6-dihydro-pyridazin- 3-
TR e M 80y Rt e ST e A o e A g iler
ki Othihmal rinsedaciah acatie. ati (B8amlypikas teatethwitalsediution of the filtrate
acetate (2.46 g, 29.95 mmopl), The. 20 resulting mixture heategd.to -
OGBS HORE G AR G S W P oy LY. pyridine
Garkng materaandsonvetsiordaPBductihe redaaiooraas qeolestit’ immediately
25C, poured onto water (200 mL) and was extracted with ethyl acetate (2

Sorrmesm LYo ARx g atie SWEL Hlhe@whth- a‘shiliiRr atfifetlis Saiinyoliected by
ghigride spbiliendileX JaRmlndesshwith agnasivmiguiaie: filieregeanshder house

concentrated under vacuum to give an orange 25 solid. This solid was
WSEBMe@inaht angh Eiewy redc BRI o HERERES AT adRrcEmtighioro-4-(5-
i&}ﬁﬁ%’ﬁ»gﬁfﬁ% rpefninesyhen Hissolvae i B AL SE YRR no ) -acetyl)-carbamic
chloride:methanol mixture ‘@nd concentrated ‘under vacuum to afford

i3, sthdhteva-45®- (2.98 g, 58%) as an orange solid; ES(+)-HRMS m/e calcd for
isopropyk ity drg-pyridazin-3-ylsyl ) -di
A e 2 Molecula
WhzimhatdfialBfvas used 30 without further purification; ES(+)-HRMS m/e

calcd for C17H12C12N603S (M+H)' 451.0142, found 451.0143. Exact

Mass = 450.0069; Molecular weight = 451.29 WO 2007/009913

PG /EP2006/0G60A3 oE3 D $ieh DitHRnepdrdidopopyl-6-oxo-1,6-dihydro-pyridazin-3-

-[3,5-Djchloro-4-(5-igppropyl-6-0xo-1,6-dihydrQ-pyridazine-3- =

i MR R b ee e R e N
B8 Atunlbsiurerof(2-cyano-2-{[3,5-dichloro-4-(5-isopropyl-6-oxo-1,6-dihydro-pyridazin-3-
2-[3,5-dichloro-4-(5-isopropyl-6-o0x0-l,6-dihydro-pyridazin-3-y|sulfanyl)-
S B 3 s ML S B ELBE LT o3 > 99 o)
NG15L09 mamelich itvglagiahaseticasitwab Jhdihmasdreatet 46t @80%mmol). The

aqueous hydrogen peroxide solution (0.28 mL, 0.98 mmol). The reaction

TraslHem kBB OLaYdrestad Ap Adiitioloal Atoufit ShitHEMSed dyGetidicated complete
RYHSCISRAEP IR BAMEGRAEES M cBrBrasAal prRIAIJerhe Gt GsY was cooled to
After 3d, the reaction was diluted with ethyl acetate and water. The
BRgenpeuirsrenimstater (200 ml.) and was extracted with ethyl acetate (2 x 150 mL). The
organics were washed with a saturated aqueous sodium chioride solution (1 x 150 ml),
dried with magnesinm sulfate, filtered and concentrated under vacuum to give an orange
solid. This solid was dissolved in a 1:1 methylene chloride:hexanes mixture and
concentrated in vacuo three times. It was then dissolved i a 1:1 methylene
chloride:methanol mixture and concentrated under vacuum to afford 2-{3,5-dichloro-4-(5-
isopropyl-6-0x0-1,6-dihydro-pyridazin-3-ylsulfanyl)-phenyl]-3,5-dioxo0-2,3,4,5-tetrahydro-
[1,2,4)triazine-6-carbonitrile (87) (2.79 g) as an orange solid. The material was used
without further purification; ES(+)-HRMS mfe caled for Ci7HipClaNeOsS M+H)"
451.0142, found 451.0143. Exact Mass = 450.0069; Molecular weight = 451.29
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15

with water, dried with magnesium sulfate, filtered and concentrated under

WO ek 1EIPLC 10 (20-70 acetonitrile/water aith 0.1% trifluonegaratic@erds4693

over 30 min) afforded 2-[3,5- 131

R B o D X e e o T RO tavine.-3-
L S A A A A WA

. , . . SS = . : =
AT oS08 S P BRI 0s  enGAR y sulfanyl)-
oBMRNESE dib 2o[3, 505 hotoi(5-is opidz6rex0eds Bedinylr 8 Py tifazipes.09 mmol)

_3-sulfonyl)-phenyl]-2H-[1,2,4]triazine-3,5-dione (91) 0 SN ~/O \NH\ | .
NRREROR SRS R Pl HEUH A 10 595V Fegpgrovide soution

(1125 HOH DSNDNO PHl Nidd Medibdicardy 8000 AR 28813ha8 dmount of
tge lgl(l)\l‘?'(Z' a%z%logls g}?d?);a%%g&?d%zsg%)tg)rn (0.28 mL, 0.98 mmol) was added each day.
After 3 d, the reaction was diluted with ethyl acetate and water. The organics were washed
with water, dried with magnesium sulfate, filtered and concentrated under vacuum. HPLC
(20-70 acetonitrile/water aith 0.1% trifluoroacetic acid over 30 min) afforded 2-[3,5-
dichloro-4-(5-isopropyl-6-ox0-1,6-dihydro-pyridazine-3-sulfonyl)-phenyl]-3,5-dioxo-
2,3,4,5-tetrahydro-[1,2,4]triazine-6-carbonitrile (88) (2.0 mg, 4%) as a white solid; ES(+)-
HRMS mie caled for CioH2ChNgOsS (M+H)" 483.9940, found 483.0041. Exact Mass =
481.9967; Molecular weight = 483.29



NH 091 WO 2007/009913 PCT/EP2006/064093 133 Example 21:
wo 2P Hesiss of 2-[3,5-Dichloro-4-(5-isopropyl-6-oxo-1,6-dinydrect/ep2006/064093
pyridazine-3-sulfonyt)-Phenyl]-2H-[1,2,44tsiazine-3,5- dione (91) O 0O\s

SRR T a—

3ydslifaphbpbeani2B 50 hstadida Astdioyds (PL), 2 4]tr|a2|ne -6-carboxylic
acid (89) A solution of

2-[3,5-dichloro¢d-(5-isopropyl-6-oxo-1,6-dihy
phenyl]-3,5-digxo-2

-pyridazin-3-ylsulfanyl)-

64 S-tetrahydro-[ 1,2,4]triazine-§-carbonitrile (87) 0
(1.359, 2.9 in glacial acetic acid (38"mLC¥and concentrated =
hydrochlori aC|d f7 mL) was heated to_120C iq3 d. At this time, the Ly~ nH
reactlonﬁvas dgoled to OC, dlluted Wlth yater (‘KO mL)ayag 10 stlrred aB0C ~N”

7n SO d; ES(+) HRMS m/e cdfed fo
087pnfound 470.0088. Exact BlassnH
=#69.0Q14; Molecular weight = 4}[0.29 Btep 2: Preparation of

-[3,5-D@hloro-4-(5-isopropyl-6-o0&b-1,6edihydro-pyridazin-3- ')
ylsuIfanyle);phenyl]-ZH-[l,Z,4]triazine-38§-dione (90) 00
Z O
% > -NH
O—;‘S N
Ci Cl
30% H,0,/HCA:

——————————-

2%



A mixture of

w0 2603/Baslighloro-4-(5-isopropyl-6-oxo-1,6-dihydro-pyridazin-3-yisStyifenms/ed@ecs

10

15

20

phenyl]-3,5-dioxo-2,3,4,5-tetrahydro- [1;7;},31]triazine-6-carboxylic acid (89)

: I iq (21 I

e 2 S B TR SRS S oo SR e,

peifidedneithwifmiyBathenly]]- TR [AéHuin ke \F@ida0 18009913
PCT/EP2006/064093 134 was brought to pH=4 by the addition of a
saturated aqueous sodium bicarbonate sol#6n. The solids that
precipitated were collected by filtration, washed consecutively with water,
petroleum ether, a pH=5 buffer and wate s were air-dried under
house vacuum for 15 min and then@ried under vacuum to give a light
brown solid. This solid was 5 dissolvgd- eous sodium hydroxide
solution (100 mL) and extracted VAR thyl acetate (1 x 120 mL). The
aqueous layer was neutralizeld! S ioh of a 1N aqueous
hydrochloric acid solution (15 mL) esulting solids were collected by
filtration, washed with water (200 } and petroleum ether (100 mL),
air-dried under house vacuum and thien dried under vacuum to afford
2-[3,5-dichloro-4-(5-isopropyl-6-oxo-hg-dibygiro 10
pyridazin-3-ylsulfanyl)-phenyl]-2HN1,2 4]tfiazine-3,5-dione (90) (338 mg,
37%) as tan solid; ES(+)-HRMS ny/e calgg;for C16Ht3C12NsO3S (M+H)'
426.0189, found 426.0189. Exact s = 425.0116; Molecular weight =
426.28 Step 3: Preparation of
2-[3,5-DichIoro-4-(5-isopropyl-6-oxo-96-dihydro-pyridazine-3- 15
sulfonyl)-phenyl]-2H-[1,2 4]triazine B%dione (91) A mixture of

3,5-di Ioro 5|sr -- u

S%#)ens)l/l] ériaz%ﬁeg dlone ?5 )Q(fg %?rﬂ)r{r%o)s%fnég gmal pyridazin-3-
ybodtioyde m&ﬁgl}rﬁ@mam@mm«m&ahyam m@m&nmsemhopgmmﬁé (89)
solu 0.9 )., The reactign_mixture was then he

ORI ke 07 A T R STRA 2 R SR e £-vsulfnyl)-
pﬂ@ny’EdSmﬂtﬁdﬂ&@B(‘i,(Sthia)xyﬂffns{$ﬂ%]mmﬁasemﬂmﬁﬁrﬂﬂtt8€jl‘(yl35 g, 2.99 mmol)
acetat X.125m org nics were h wate
L G e O B S E S B TP ML) was heated to
10830 acei@mzﬂglaﬂféatﬁe M&Bt@)ﬁ%aérﬂbdﬂéﬂaﬁmaﬁiﬁt@&%ﬁgmn@r (50 mL) and
condltlon%afforded 2-[3,5-dichloro-4-(5-isopropyl-6-oxo-

strgediph o _Zhe perdisiotheh pres el Apoaiected iofiraey. washed

vkitR-RARG: AR DEY1BER WHEe SRlidida SUddet RS A RALEHIONS min, and then dried
C16Ht3CI2N505S (M+H)' 458.0087,
under vacuum to afford 2-[3,5-dichloro-4-(5- -isopropyl-6-oxo-1,6-dihydro-pyridazin-3-

ylsuifanyl)-phenyl}-3,5-dioxo-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 Ci7HisChNsOsS (M+H)
4706.0087, found 470.0088. Exact Mass = 469.0014; Molecular weight = 470.29

)

Step 2: Preparation of 2-[3,5-Dichloro-4-(5-isopropyl-6-ox0-1,6-dihydro-pyridazin-3-
ylsulfanyl)-phenyl}-2H-[ 1,2 4]triazine-3,5-dione (90)

A mixture of 2-[3,5-dichloro-4-(5-isopropyl-6-0xo-1,6-dihydro-pyridazin-3-ylsulfanyl)-
phenyl}-3,5-dioxo-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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found 458.0090. Exact Mass = 457.0014; Molecular weight = 458.28 WO

wo R00/60662913 PCT/EP2006/064093 135 Scheme 22: Synthesis/p$2006/664093

2-[3,5-Dichloro-4-(5-isopropyl-I-methyli@4xo-1,6-dihydro-

whY BEARRES avgﬁ%% oReRudbr O ittt dEiAIN N ouklg (IBERRE Solution.
- carbonitrile {96) 0 0 N_NH N_N- phthalic anhydride DMF-DMA \N
The\$s IO hetGirgligivued @B<Ctod808Ids Hlraiw MeRhedMO@Ndy with water,

T L L
fo5 9Pk /rﬁﬁ%méiml\ﬂi:%d-l i ddY YAc e YO gitdHh Gt Kiro@4 361, 9GTHhs solid was
SR o AR RGIRI SRR SHLpBL) end extcted with ity
acetate (1 x 120 mL). The aqueous layer was neutralized by the addition of a 1N agueous
hydrochloric acid solution (15 mL). The resuiting solids were collected by filiration,
washed with water (200 mL) and petroleum ether (100 mL}, air-dried under house vacuum
and then dried under vacuum to afford 2-[3,5-dichioro-4-(5-isopropyl-6-oxo-1,6-dihydro-
pyridazin-3-ylsulfanyl)-phenyl}-2H-[ 1,2 41triazine-3,5-dione (90) (338 mg, 37%) as tan
solid; ES(+)-HRMS m/e caled for CigHisCLNsGsS (M+H)" 426.0189, found 426.0189.
Exact Mass = 425.0116; Molecular weight = 426.28

Step 3: Preparation of 2-[3,5-Dichloro-4-(5-isopropyl-6-0xo-1,6-dihydro-pyridazine-3-
sulfonyl)-phenyl]-2H-{1,2 4]triazine-3,5-dione (91)

A mixture of 2-[3,5-dichloro-4-(5-isopropyl-6-0x0-1,6-dihydro-pyridazin-3-ylsulfanyl)-
phenyl]-2H-{1,2,4]triazine-3,5-dione (90) (165 mg, 0.38 mmol) in glacial acetic acid (10
ml) was treated with a 30% aqueous hydrogen peroxide solution (0.93 mL, 3.87 mmol).
The reaction mixture was then heated to 90°C for 3 d. At this time, the reaction was éoolcd '
to 25°C and was poured onto water (100 mlL). This solution was extracted with ethyl
acetate (1 x 125 mL). The organics were washed with water, dried with magnesium sulfate,
fiktered and concentrated under vacuum. HPLC (20-80-30 acetonitrile/water with 0.1%
trifluoroacetic acid over 30 min conditions) afforded 2-{3,5-dichloro-4-(5-isopropyl-6-oxo-
1,6-dihydro-pyridazine-3-sulfonyl)-phenyl}-2H-{1,2 4ltriazine-3,5-dione  (91) (48.5 mg,
27%) as a white solid; ES(+)-HRMS m/e caled for CisHiChNsOsS (M+H)™ 458.0087,
found 458.0090. Exact Mass = 457.0014; Molecular weight = 458.28



Pyridazin-3-yhnethyl)-phenyl]-3,5-dioxo-2,3,4,5-tetrahydro-[1,2,4]triazine-6
wo2687aesvisle (96) WO 2007/009913 PCT/EP2006/064093 136 Hrbbobbrdedoss
CIN~NY O NH NO 96 Step 1: Prepajggon of
SR Bl S 2 B A GRS GHRRIDAST BUS, -ityaro-
v ytafectich) Qshebglizy 5 Sisap R 2itenuigari{3;2 AU LMmG:
2.90 mmol) in glacial acetic acid (12 mL) was treated with phthalic
ARAOBIER (é%gmg, 2.9 mmol). The reaction was then heated to 130C for
3.5 h. At this time, the reaction was poured_grto water (200 mL) and
extracted into ethyl acetate (300 mL). The onganics were then washed
with water, dejed with magnesium sulfate, f#ereg Qnd concentrated unge
10 vacuum. The reaulting orange solid w §\slu ied in cold acetonitrilg
collected byAltragion, washed with colgracekphitrile and dried unde NT S
; Cl DMF-DMA (0

. Exact Mass = 441.0647; |
' 2R aration of O N0
2-[3,5-Dichloro-4-(5-isopropyl-I-methyl-6-pxo-1,6-dihydro-
pyridaziff8-yImethyl)-phenyl-isoindofe=t\3-dione (93) A mixture @
2-[3,5-dich|oro-4-(5-isopropyl-6-oxo- ydro-pyridazin-3-y|m
phenyl]-isoindole-1,3-dione (92) (570 mg, 1.29 mmol) and
NN-dimééhylformargide_ 20 dimethyl acet&? (12 wL).was heated to®305C
for 4.5 h. At this time Jthe reaction was

1. NaNOHCIH,0

Ci Cl 2. Cyanourethane Cl NaDAoHOAc
HOAG/HCI pyridine/H,O 120°C 8]
44%
B58% 86%
NH, HN\‘N ]
N O |
N‘ff/k[r Y //\(NH
o4 95 0

Exampie 22: Synthesis of 2-[3,5-Dichloro-4-(5-isopropyl-1-methyl-6-oxo-1,6-dikydro-
pyridazin-3-ylmethyl)-phenyi}-3,5-dioxo-2,3,4,5-tetrahydro-[ 1,2,4]triazine-6-
carbonitriie (96)



cooled to 25C and diluted with methylene chloride. This solution was

WO W}a@gygith water (1 x 50 mL) and a saturated aqueous so@mﬁfﬂ@gjg@(}%
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solution (1 x 50 mL), dried with WO 20044009913 PCT/EP2006/064093
137 magnesium sulfate, filtered and concentrated under vacuum. Flash
chromatography (Merck Silica gel 60, 230-498 mesh, 95:5 methylene
chloride/methanol) afforded 2-[3,5-dichloro-44 (5-isqpropyl-
[-methyl-6-0x0-1,6-dihydro-pyridazin-3-yImetit). nyI]-isoindoIe-1,3-dio
ne (93) (310 mg, 52%) as an off-white solid; ESFHRMS m/e calcd for
C23H,9C12N303 (M+H)+ 5 456.0876_ felig 458:0876. Exact Mass =

6-(4-Amino-2,6-dichloro-benzyDl
(94) A solution of

ylmethyl)-phenyl]-isoindole-I,3-dione (93) (300 mg, 0.66 mmol) in glacial
acetic acid was heated to 110C for 3 |y, At this time, the reaction was
cooled to 25C and was poured ontdl watef {100 mL). This mixture was
extracted with ethyl acetate (3 x 50 }nL). organics were washed with
ution, dried with magnesium
sulfate, filtered and concentrdtéd undet vacuum to a brown oil.
Recrystallization from 15 diethyl ether'and hexanes followed by flash
chromatography (Merck Silica gel 60, 280-400 mesh, 30:70 ethyl
acetate/petroleum ether) afforded 6-(4-amino-2,6-dichloro-benzyl)-4-
isopropyl-2-methyl-2H-pyridazin-3-one (94) (148 mg, 69%) as an off-white
Ssepid; 1E SPidpavgan/ecdal {2 fePThiSHT € L.INBO oM 3HYilRzB OS2 dudd])-phenyl]-
asztggﬁ_ﬁé.ﬁzact Mass = 325.0749; Molecular Weight = 326.2282. 20
%ﬁep : tlep ration of

A2s@lyeino-PH{[8;BHintiiord:6-(Seibopropykiretisgbtopye2Hepyridazin-3-one (910 me,
R RS AT SRV 82003 KRR THER RAIEAE Es30 me, 29

ardhamiror2abedic hiarothen kgt so Ird{fl- Zom 8 tHivik: 2k pixtididrin) - Baemeaction was

(94) (148 mg, 0.45 mmol) in water (6 mL) and concentr hydroghloric .

D TR S DG G S S 2T R B, pganics were

thed - 3 Be D RAHWNALr IndWadew{th nitnediarR asteate pifietted aderdheenirated under

surface of the reaction mixture, This was followed _by a water rinéle (0.‘? )
ected by filtration,

VRIUPBE (H P EEtP BipEARE e AR @S AT &0 R P SO RRIBH

washed with cold acetonitrile and dried under vacuum to afford 2-[3,5-dichloro-4-(5-

isopropyl-6-0x0-1,6-dihydro-pyridazin-3-ylmethyl)-phenyi}-isoindole-1,3-dione  (82) (780
mg, 61%) as a light, tan solid; ES(+)-LRMS for CaH2ClNsOs (M+H)" at m/z = 442,
Exact Mass = 441.0647; Molecular Weight = 442.3051

Step 2: Preparation of 2-[3,5-Dichloro-4-(5-isopropyl-1-methyl-6-0x0-1,6-dihydro-
pyridazin-3-yimethyl)-phenyl}-isoindole-1,3-dione {93)

A mixture of 2-[3,5-dichloro-4-(5-isopropyl-6-oxo-1,6-dihydro-pyridazin-3-ylmethyD-
phenylj-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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stirred at OC for 45 min. At this time, the reaction was filtered through'a

wo B méerqiton and was drained directly into a solution of  peTEP2006/064093

cyanoacetylurethane (77.3 mg, 0.49 mﬁrga}) pyridine 30 (3 mL) and water

BT LA GE AT AT AR, e Lo oty (Merck

Stbegied0) b}BﬁM&OQﬁeﬁMC&&B ﬁ&hﬁm&hﬁ%ﬁl@a&&iﬁm&h&ﬂaﬁhﬁdm dichloro-4-
water andLiJ etroleum ether, alr -dried under hous vacuum, and thenp

QifrgerRtU RS Ao G S B! N SRR

(R TBEP2006/064093n lﬁﬁwme solid; BS- HRMS m/e caled for CosH,oCLN;O; (M+H)*

dichloro-4-(5-isopropyl-I-methyl-6-oxo-1,6-dih dro yrldazm -3- ylmeth(g B
ARRTOn e Ao RLeAyRe N A A SARUreps) Vgt 48650322

as an orange solid; ES- HRMS m/e calcd for C21H22C12N604 (M+H)'

493.1153, found 493.1155. Exact Mass = 492.1080; Molecular weight =
Sig3.3833. Brewpt®ipreffarfidf-pmino-2,6-dichloro- -benzyl)-4-isopropyl-2-methyl-2H-

porid2sRIEhlr oy (5-isopropyl-l-methyl-6-oxo-1,6-dihydro-
pyridazin-3 ylmeghyl) phenyl]-3,5-dioxo-2,3,4,5-tetrahydro-[1,2,4]triazine-6
Acaifbbmflle ((@652;9{%6@1@&;)@0 -4-(5- 1sopropy1 1-methyl-6-0x0-1,6-dihydro-pyridazin-3-

y I hygr.
%I)}?? )}m @!‘)(3%]%)/%%%@}% @ -acelf I)Oiéa?})é%rg{h@ gé:lgg Gl Ijaggnecr acid was
héﬁﬁz)d(i@@ ]rﬁ?}j: fﬁr%}m pthin @Mlﬁkamuamrda(sﬂmﬂlw\ﬁ@s%%m with poured onto
sodi te 1.15 mmol The sulti ixtu .
BRI A AT e AL ML RAdS 3R B e oreancs
m&mﬁd(lﬁ&m@ﬁﬁf&e@wﬂm@ranﬁmo&ﬁm@dw&slmﬁra&iﬁdwhh magnesium
gh’% etate (1 mL). Th ned organics were wash ith a 15]],2 -
sy G SBURI HOTRAS R AIAD et W e Sy silizaton fom
d%tﬁ?I%tﬁE@aiﬁﬂ hithndy qﬂﬂ%\m@@t@ mﬁf&m&g@ﬁp (ﬂﬂ@ﬁﬂﬂﬂﬂm@? 60, 230-400

celite and washed with ethyl acetate. The filtrate was concentrated under

bt 19U AT B R lD- SEherd AHRHARE\PatETRRP O fugichloro-benzyl)-4-

{oPHaroREekiqIng 1@}@\%%% i) gifordag 21RSmlichiomidadSaiserapme solid; ES-
[-met yI -6-0x0-1,6-dihydro yrldazm -3- %/Imethyl) ghenyl] -3,5-dioxo-2 3 4,5

HRNEYraHg e, @ﬂ]@aa‘in LeNe QX tsDHiEIe CO8YQ822 FAndi 496 @82an Exact Mass =

9k~ W@ felide e S.mjecpded for CiI9H16C12N603 (M+H)'
447.0734, found 447.0735. Exact Mass =446.0661; Molecular Weight =

447.2838.

Step 4: Preparation of (2-Cyano-2-{[3,5-dichloro~4-(5-isopropyl-1-methyl-6-0%0-1,6-
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 concenirated 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 pipetie 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 cotion and
was drained directly into a solution of cyancacetylurethane (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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Example 23: TR/RXR/GRIP Assay 25 In this Example, a TR/IRXR/GRIP

woIneMoYAs used to test representative compounds of formulgdyepreos/s64093

Abbreviations used: H6-TR(3, ligand bipgjg'ng domain of thyroid hormone

tor P_with hexa His tag; H6-T binding domain of thyrqid
ORI SO T R AR L SRR TR DTG AT
hORFRIRITL AdEOPRieTaWith Jofd- (el AREr @RPNYCOsKArIBgB S8 abtie solid; ES-
serum albumin; DMSO, dimethyl sulfoxide. 30 Materials The ligand .
HR o (8o kel AV (SR RovrBHE (bt (Fxact Mass =

4636r0RB (Rl Andhitheligand-biogimgzdomain (amino acids 202-461) of
thyroid hormone receptor a WO 2007/009913 PCT/EP2006/064093 139
(H6-TRa) were cloned into an E.coli expression vector pET28a (Novagen,

siliwaykee, ML wdlich 6%0n@-@?ﬁ'@i&ﬂ@f@m%—'i‘&?iﬁbﬁ?lsﬁgaﬁ%ﬁ%—g%-l,6~dihydro~

resulting recombinant hexaHis tagged proteins were prod in E.coli
pRtida(DE3ymstiky Callnyieds Iy tbone iR, FérbifictBratail. hdlistaprepatagbenitrie
T%—rouse prepared medium of Bacto tryptone (3.3 %, w/v), 5 Difico yeast

extract (2.0 %, w/v) and NaCl (0.5 %, w/v)) using shake flasks with a 24
Aousoindorctionfin B yaioRTiE3:E-2E 1o hafvEStedpaplylysedkthivh Giveco- 1,6-dihydro-
volumes.of Buffer A . (0.05M Tris, 0.3M NaCL, 19%W/V Betaine, 0.01NV

RO Gt b St B Pt s T e o) 190 me
(SgmaheindrCemplietedbiroteab ¢ nhibiten Coektad (RockediDiaguesticg158 mg, 1.15

Gmbh) were added tq slurry and solution iIcated, for, ong, min five times

S0 Lo L RO WS PN a4 Bk TRROIED s cooled to
2900 handrsvals 1 &hé3 QR uRi@ Foatsl thetgupezsatant wisdordeltigntoritigeNdidture was
Agarose (Quigen 30210) column. After washing with Buffer A, H6-TR(3 or, .
iBarIRd WAL SHR RSP Ahtai iy OIBBNFImBEEHE TS Fhaashed with 2

digane:hinging AomainR dNIRan QIRNeK XIRceRian (AResastdsdfiecd6hted with
RxRa) was engineered with N-terminal His6 and EE (EFMPME) tags, a
B EEdQlo SR GoeHhesn ﬁ%@mﬂsmks@ém@ﬁe&aﬁ%m%n@aﬂ acetate.

THO PAEHC VEROT JheiestdiNGiieh- Fhalagged pratefoaas Pigduped C  (10-90
in E. coli cells. Cells were grown using shake flasks with an 18 hour )

deetooiioiei G imith BT rfe@ongie sad aer st pand effatttedsidd 3,5-dichloro-4-
(SIWPESy1- 1-methyl-6-0x0-1,6-dihydro-pyridazin-3-ylmethyl)-phenyl}-3,5-diox0-2,3,4,5-
tetrahydro-[1,2,4ltriazine-6-carbonitrile (96) (87.2 mg, 44%) as an off-white sohd; ES-
HRMS m/e caled for CioHsChNgQ: (M+H)T 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- TR, ligand binding domain of thyroid hormone
receptor  with hexa His tag; H6-TRo, ligand binding domain of thyroid hormone receptor
& 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  (H6-
TRP) and the ligand binding domain (amino acids 202-461) of thyroid hormone receptor &
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20 of Buffer B (0.025M Tris, 0.3M NacCl, 0.02 M imidazole, 0.01M

wo Gtywsssaptoethanol, pH 8.0). Lysozyme (0.2 mg/ml, Sigma)piger2006/664093

Complete Protease Inhibitor Cocktail (Rgghe Diagnostics Gmbh) were
nd stirred for 30 mip. at 4C. The suspension,was ,spnicated, for 30
BEERA s b W98 e LGSO RO LB AR SR SO
VB, QL Rt gl URaERRiafl MasHiekRmdne 6. 4Bhp M BIviie: S mbinant hexaHis
membrane and 0.5% NP 25 40 was added. The His6-tagged protein was .

UESAPIB SR BRIFRIPBIP IR P ANtk Hirmey) Felin (CSTRAIEN, Syaran il errific
Hréth &b%ﬁ@&e%@gﬁtﬁﬁm%@@gf@ﬁfﬂmwmmmqss %, wWiv),
-RX

removed from Ra by thrombin biG%estion, using 10 units thrombin

DQifkarrasciexirastddhiay "0) P6riag brd i afty iheshathigho floskowigha 24 hour
&R eMYah A oshin %&%&Hﬁt%éwi%N§WVolumes of Buffer A

Benzamidine-Sepharose 6B (Pharmacia, Piscataway, NJ). The protein

(WasNoFrie vt dNabl. diZiyved Bemper O idvivasdigels i M doaesoapty cthanol,
j ' . 0
M S R TR T GRS, o

Ditremistiod iGimere weor clddeé dofishun: P erkinlition lsifeiemad Anntyticatin five times at 4°

iences. TR(3//RXR/G cqactivator tide yecruitment assa Thirt
o R R A LLETRRTS 1 otEm eR AP E) At Bt & 127,300
RUEEadNRAGpanch R mgy tobB&S o BindIng\Bufaanas (xandiRan) column.
egual valume of EE-RxRa (50 _nM) in Binding Buffer. Six microliters of T3, .
AT PESHOE S0 BP0 lioa TBELS iR OIS R A Sl Gpfiaining
($hesoltion dxubated at 37 C for 30 min. Thirty microliters of 10
biotin-GRIP peptide
(Biotin-Aca-HGTSLKEKHKILHRLLQDSSSPVDL-CONH2) (100 nM) in 30

ﬂ&ﬁ@%@ﬁiﬁd& RS TRV OMAE Reaeddedanddheieobsionss) (Rxraw)

incubated at 37 C for 30 min. Thirty microliters of solution containing 12

wind engrioptaed-with Dy taadinahtiine radi 4 FDAHY AN dagstrrihombin cleavage site
APC-conjugated streptavidin, in 5 (3 ; N : e
IR LA 0 S0l LA EDI Alig se
Eiightgged ahicgeot (86 plishmmpleh BasokiamdferEaliondsd sneiblaokg shake flasks with

micgqtiter plates. The, HT ignal ead on the Victor 5 reader.
IR R e AR R S Rl S RS i e votumes
(Iapide RoouinsshiTassay3M 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 proiein 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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The assay protocol is essentially the same as that of TR(3/RXR/GRIP

wo SaRGRIar peptide 20 recruitment assay as described aboveexgaRhibakioes

125 nM of H6-TRa, 125 nM of EE- RxR@u@nd 250 nM of biotin-GRIP were

Eusedm[,?\lgcshowntl 1SeIo e oug e%a{ree r |]L111 were
H one ée%% rag nlsf( W|tfl1n ues H%

piﬂ&d@ét&ﬁ%%ﬁmmﬁamwm&&mm ~L"~,~yl~aa
~',..w,a a ~~ tea. t [4-(5-Isopropyl-6-ox0-1,6-dihydro- Example 1 7.745
pyridazin-3-yloxy)-3,5-dimethyl-phenyl]- acetic acid

TREZRNIGH PHenteR6r peptidl FeampiBeat/adday
dihydro-pyridazin-3-yloxy)-5-methyl- hen 1]-acetic acid (10b) Example 3
0.51875 [3,5-Dibromo-4-(5-iso ro I-6-ox0-1,6 WO 2007/009913

TR RRAOREIOGFRRBTRAY sYMn ANy RYHEAA ”pf’ﬂ?'@(%%% 0,05% NP4

-acétic acid [3,5-Dichloro-4-(5-isopropyl-6-oxo0-1,6- Example 4 2.334
anfhyrovpymid3 i (Bipidixg) ShHitmy f-aceticedeidh an equal volume of EE- R){R(X (50

n%[}i SIP Qr Wﬁ) % P &prgggr\tl)lh?ep ng rqdz )fﬁ'g%lfd%g't%%?compound (0-1.2 mM) in

ro pyr azin-3- henyl] ro rionic acid
HMS@WB&QW&WW@MM@M@KM ple38°@ 6630 min. Thirty microliters of

Pé LR Ressl ?gyloxy) %@ﬁg@ﬁg@%%wvm CONH2) (100
n}6idiBYANLPBISBANFRSHOPIPIBTIASO was then added and the solution incubated
at 37° C for 30 min. Thirty microliters of solution containing 12 nM europium-conjugated
anti-hexa His antibody and 160 nM APC-conjugated streptavidin in 50 mM Tris, pH 7.4,
100 mM NaCl and 0.2 mg/ml BSA was added and the solution incubated at 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 pepiide recruitiment 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-TRq, 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 ECsq 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-6-0x0-1,6-
Example 2 7.31 dihydro-pyndazin-3-yloxy)-5-methyl-
phenyl}-acetic acid {10b)

Example 3 0.51875 [3,5-Dibromo-4-(5-isopropyl-6-0x0-1,6-




oxalamic acid 2-[3,5-Dichloro-4-(5-isopropyl-6-oxo-1,6- Example 8 0.1918

wo S80y-igopyridazin-3-yloxy)-phenyl]-3,5- PCT/EP2006/064093
dioxo-2, 3 4,5- tetrahydro [1 2 4]tr|a2|ne1@ncarbonltrlle

[3 5- lero 0-4- (1 |sopropy| Exam ‘ 3 YIOXY) Pheny] -acetic

6:0%0-1,6-dihydro-pyridazin-3-yloxy \&(F;Q.n I1 acetic acid

2 [3,5-Dichloro-4-(5-isopropyl-6- oxo-@é@%ﬁh#ﬁl% 44 isepropyl-6-0x0-1,6-
ERyaRde sy rldazin-3 34PAdey 1) -pheny flilydraipyaidaanadsyietanpheayll-acetic

[1.2.4ltriazihe-6-carbonitrile 2-[3,54A&Mloro-4-(5-isopropyl-6-0x0-1,6
Example 13 0.092 dihydro-pyridazih B{pdsiylympeh(fisopropyl-6-0xo-1,6-
xampidazine-3,5-didhe993,5-DichlorédndBriguprinsin-6-slaxy;pierathple

14 2.99 dihydro-pyridazin-3-yimeth agdtic acid
[3,5-Dibromo-4-(5-isopropyl-6-oxo-1.16 Bxamblerd 8- 6&bpropyl-6-oxo-1,6-
dikyapdepfyridazin-3-ylhdéthyl)-phenylfiilacbticraeidazin-3-yloxy)-phenylamino|-
2-[3,5-dichlpro-4-(5-isopropyl-I-methwcExanyde 16 0.066
6-0x0-l,6-dihydro-pyridazin-3-yloxy)- N4 Pa:bicliexb3;3dpbopyl-6-oxo-
Example 7 0.117 1,6-dihydro-pyridazin-3-yloxy)-phenyi]-
oxalamic acid
2-{3,5-Dichioro-4-(5-isopropyl-6-0x0-1,6-

dihydro-pyridazin-3-yloxy)-phenyl}-3,5-
Bxample 8 0.1918 | dioio-E,gfzS—tetrah;[dro{l,2,4]triazine-6—

carbonitrile

2-[3,5-Dichloro-4-(5-isopropyl-6-0x0-1,6-
Example 9 0.115 dihydro-pyridazin-3-yloxy)-phenyl}-2H-

[1,2,4triazine-3,5-dione
[3,5-Drichloro-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,S¥diox§§3,4,5~tet¥ahydr§~ e
[1,2,4}triazine-6-carboniirile
2-[3,5-Dichloro-4-(5-isopropyl-6-0xo-1,6-
Example 13 0.092 dihydro-pyridazin-3-ylmethyl)-phenyl}-
[1,2 4triazine-3,5-dione
[3,5-Dichloro-4-(5-isopropyl-6-oxo-1,6-
Example 14 2.99 dihydro-pyridazin-3-ylmethyl)-phenyt]-
acetic acid
[3,5-Dibromo-4-(5-isopropyl-6-oxo-1,6-
Example 15 0.601 dihydro-pyridazin-3-ylmethy!)-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-di0x0-2,3,4,5-
tetrahydrol 1,2, 4]triazine-6-carbonitrile
[3,5-dichloro-4-(5-isopropyl-6-oxo-1,6-
dihydro-pyridazin-3-ylsulfanyl)-phenyl}-

Example 17 2.04




tetrah dro[1,2,4]triazine-6-carbonitrile Example 17 2.04

wo bd@7eieiero-4-(5-isopropyl-6-oxo-1,6- dih dro- idazin-3- Isulfgshydienddoeaees
WO 2007/009913 PCT/EP2006/06409?M§42 "11,11944P p MOO a ar ys

0ro=4-. (R |anrnn\/l 6-0Xd

-ﬂcﬁtlfi:%%{fjrmln 20.7.04

?[,'—'\-nir‘
dihydro-pg

Example 2

ihe-6-carb8nitiile 2-[3,5-

rldazine-3- sulfonyl) phenyi -é“ E’}&%S%B)é‘éir@%ﬂ

3.21 dihydro- pyndaﬂmnﬁﬁ‘iﬁlﬂfﬁﬁdl\ phenyl]-

@(016—

dre-RyEaaRs o BrskoPReg Ll

2H-[1,2,4]tr
Exanrmitel 92
phenyl]-3,5;

azine-3,5-dione 2-[3,5-

0.136 6-0%881,6-dihydrpdlritiazinTdigrnetRyiylionyh-phenyl]-
dioxo-2,3.4.5-tetrahydrc

DiidRisBgBidofsrampronyettyio- 1,6-

-Acgtz afdazine-6-carbonitrile * It is to

be understd

Eodingn

part

od that the invention is
ts of the ention de

ar embodimen?sl may be mag8,antiostiiRidIHviittardingiseope of the

appended glaims.

natimfittdctdatre pidtisotappyl-6-oxo-1,6-
schilpelicaperidazisey arkatfong ophbeyl]-

1,2,4]triazine-6-carbonitrile

Example 21 3.21 dihydro-pyridazine-3-sulfonyl)-phenyl]-
2H-[1,2 4]triazine-3,5-dione
2-13,5-Dichloro-4-(5-isopropyl- 1-methy}-

Example 22 0.136 6-0x%0-1,6-dihydro-pyridazin-3-ylmethyl)-

2-13,5-Dichloro-4-(5-isopropyl-6-oxo0-1,6-

phenyl}-3,5-diox0-2,3,4,5-tetrahydro-
[1,2,41triazine-6-carbonitrile

* * *

It is to be understood that the invention is not limited to the particular embodiments of the
5 invention described above, as variations of the particular embodiments may be made and

still fall within the scope of the appended claims.



WO 2007/009913 PCT/EP2006/064093 143 Example A Film coated
wo Riglgeepntaining the following ingredients can be manufactggeghipigos/os4093
conventional manner: Ingredients Per tgpjet Kernel: Compound of
formula (1) 10.0 mg 200.0 mg Microcrystalline cellulose 23.5 mg 43.5 mg
ExgmpieAydrous 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
migikh T oag:d(Kebieiscdie ighitgliPe By B0 rediefitraC batmbydrokypropyd
ety selulass.3.5 mg 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
10 Nee .6 mg 5 The active ingredient is sieved and mixed with
crocristalline cellulose and the mixture is granulatedpgith,gysolution of
polyvinylpyrrolidone in water. The granulate is mixed with sodium starch
aite and magesiumstearate and compressed to yield kernels of 120
Gumaddr@fespactivaly. The kernels are lacquered with BEnagigeod0.0 mg
il ' | f the above mentioned film coat. 07/Q,
h@%ﬁz%ﬁa@%@?@%@ 144 Example B Capsules contain?r?i@t egfolIot\ig\)??rig]]:Iag
LigjsaiBHE®an be manufactured in a conventional 600mg  70.0mg

Polyvinylpyrrolidone K30 12.5mg 15.0 mg
Sodium starch glycolate 125mg  17.0mg
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 13 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 sieved and mixed with microcristalline cellulose and the mixtore
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.
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manner: Ingredients Per capsule Compound of formula (1) 25.0 mg

w0 b8612869150.0 mg Maize starch 20.0 mg Talc 5.0 mg 5 TheempRREHEI093

are sieved and mixed and filled into caggyles of size 2. Example C

Injection solutions can have the foII%éNin Q position: Compound of

formula (I) 3.0 mg Polyethylene gly %?‘2%@ 150.0 mg Acetic Acid g.s. ad

pH 5.0 Water for injection solutions ad 1.0 ml 10 The active ingredient is

diSsphrdes icoatamitgreho fQblyatgyilerediucot #0Bcanahviatturéd mirjertionntional
nigg{t . The pH is adjusted to 5.0 by acetic acid. The volume is adjusted to

.0"ml by addition of the residual amount of water. The solution is filtered,

filgdiing vials using an appropriate overage and sterilized. WO  per capsule
—225071609913 PCT/EP2006/064093 145 Example D Soft gelatin

capsules cantaining the following ingredients can be manufactured i
Rt ALIFMERIY Capsule contents Compound of formula (1) S.gﬁg’ng
1Yellw wax 8.0 mg Hydrogenated Soya bean oil 8.0 mg Partially 150.0 mg

hydrogenated plant oils 34.0 mg Soya bean oil 110.0 mg Weight of
]\éﬁ‘&%ﬁé’%ntents 165.0 mg Gelatin capsule 20.0 mg

Talc 50 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} 3.0mg
Polyethylene glycol 400 150.0 mg
Acetic Acid q.s. ad pH 5.0
Water for injection sohutions ad 1.0 mi

'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
mi by addition of the residual amount of water. The solution is filtered, filled into vials
using an appropriate overage and sterilized.



Gelatin 75.0 mg Glycerol 85% 32.0 mg Karion 83 8.0 mg (dry matter)
wo Highipesdioxide 0.4 mg Iron oxide yellow 1.1 mg 5 The activetRgaaieanisoos
is dissolved in a warm melting of the ot{igs ingredients and the mixture is
filled into soft gelatin capsules of appropriate size. The filled soft gelatin
capsules are treated according to the udt@pRieddures. WO
2007/009913 PCT/EP2006/064093 146 Example E Sachets containing
thBofth |psiwing dmpeciacy daind ehminliofattgiogridisnto nvr bt onaiufaetorst in a
cSamnasadeffesmula (1) 50.0 mg Lactose, fine powder 1015.0 mg
Microcrystalline cellulose (AVICEL PH 102) 1400.0 mg Sodium
carboxymethyl cewgaﬁelé Q8% Polyvinylpyrrolidone K 30 10.0 mg
Magnesium stearate'10.0 mg Flavoring additives 1..0 mg 5 The active
d Ag%()adlent |€ mlxeF ith lactose, microcristalline cellulose and sodlumj 0
& 8)‘39%1% ﬁ?ﬁ%g ﬁ.l se and granulated with a mixture of g
Ysdlgwiapyrrolidone in water. The granulate is mixed with magnesiufh0 mg
I5jerspéaantgba flrMawing additives and filled into sachets. WO 8.0 mg

ont%?lfo?l (?J?%g% 'gé%li’a%g%@{064093 147 CL S 1. Compounds of they, 4 mg

oya bf*an 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. '



ONON\R ~1 R2A:q Y 5(p) wherein: Ais O, CH2, S, SO or SO2; X
wo 90088 each independently selected from the group consisitg @il nkdoss

and -CH3; 10 R'is selected from the gyggip consisting of: -(CH2)" COON;

-OCH2000H; -NHC(=0O)COOH; -NHCH20O0O0OH; 151 _NyO (CIH2)p Z

ExgmwgleNE O and N=N ; Zis H, or -C=N; R2 is lower alkyl; 20 R3 is H or
lower alkyl; nis 1, 2 or 3; pis | or 2; or a pharmaceutically acceptable salt
oB ecitets theneofing/Be X007 40O BB ETARRA 18610648 td 80 conventional
ounds according to claim 1, wherein X and Y are each Br. 3.
Compounds accordlng to claim 1, wherein X and Y are each Cl. 5 4.
cngngsfacc rding to claim 1, wherein X and Y are each -CHS3. 5%0mg
S

ounds accor g to claim 1, wherein X is Cl, and Y is -CHS3.
Lactose, fine powder 1015.0 mg
Microcrystalline cellulose (AVICEL PH 102) 1400.0 mg
Sodium carboxymethyl cellulose 140 mg
Polyvinylpyrrolidone K 30 10.0 mg
Magnesium stearate 10.0 mg
Flavormg 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.



6. Compounds according to claim 1, wherein R' is selected from the group

wo semsiing 10 of,. -(CH2),000H; -OCH2COCH; -NHC(=0)Gisa0es4093

10

15

20

-NHCH2COOH; and 15 esters thereof; 477 Compounds according to claim
6, wherein R' is -(CH2),000H. 8. 'ﬂ! nds according to claim 7,
wherein nis 1. 20 9. Compounds ac&stameto claim 6, wherein R' is
-NHC(=0)COOH. 10. Compounds according to claim 1, wherein R' is: 'Ny
0 (~)P,NZ)NHNN 250 ;ar N=N 11. Compounds according to claim 10,
Lwher&iREPIERARP LB /B89 8 C T/EP2006/064093 1491 NAY O Z°
/INH O 12. Compounds according to claim 11, wherein Z is CN. 5 13.
Compounds according to claim_1, wherein R2 is lower alkyl having from i
to 3 C atoms. 14. Compoundkiaccording to claim 11, wherein R2 is lower
alkyl having 3 C atoms. 10 15. Compounds according to claim 1, wherein
R3is CH3. 16. A comp j

wherein;

A5 O, CH,, S, SO or 50,

X and Y are each independently selected from the group consisting of Br, Cl and —CHj;

R' is selected from the group consisting of:
-(CH,).COOH;

-OCH,COOH;

-NHC(=0)COOH;

-NHCH,COOH,;

Zis H, or -C=N;,

R? is lower alkyl;

R? is H or lower alkyl;
nisl,2or3;
pislor2;

or a pharmaceutically acceptable salt or ester thereof.
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IN COOH H3C CH3 Br 15 or a pharmaceutically acceptable salt or ester

wo HeiRebesl7. A compound according to claim 1, which is H Glc@/iNr2dd¢ /064093

COOH H 3 C020CH3Ci orapharmggeutically acceptable salt thereof.

210 cla D IPGRIEN RO (f REOORTER b Oy A

pharmaceutically acceptable salt or ester thereof. 19. A compound

33 or ORI EI SRRl Wi SPet i Dap e ol 1S O

4. Compounds according to claim I, wherein X and Y are each —CHs.

5. Compounds according to claim 1, wherein X is Cl, and Y is —CHs.

6. Compounds according to claim 1, wherein R' is selected from the group consisting
of:

-(CH,).COOH;

-OCH,COGH;

-NHC(=0)COQOH; and

-NHCH,COOH; and

esters thereof.

7. Compounds according to claim 6, wherein R! is ~(CH,),COOH.
8. Compounds according to claim 7, wherein n is 1.

9. Compounds according to claim 6, wherein R' is -NHC(=0)COOH.

10.  Compounds according to claim 1, wherein R is:

11.  Compounds according to claim 10, wherein R’ is



20. A compound according to claim 1, whichis N NCICIIN\/N H3CO

wobBosdidse¢! or a pharmaceutically acceptable salt or ester thergef2abbofaoss
compound according to claim 2, which jgdVO 2007/009913
PCTIEP2006/064093 151 N N, CI\ N\ 4 H3ti~+cN CH30ora
pharmaceutically acceptable salt or estﬁgthere f. 522, An ester of a
compound according to claim 6, whigl §Tﬁ ster group corresponding
to R" which is -NHC(=O)COOR, wherHin thel ester group corresponding to
said "R" is NH2. 23. Compoundsgetgrdﬁ:g claim 1, selected from the
group consisting of 10 [4-(5-isoprfopyl-6-8x0-
1,6-dihydro-pyridazin-3-y|oxy)-3,5-dime1@yl-phenyl] -acetic acid,
[3-Chloro-4-(5-isopropyl-6-0x0-1,6-dihydro-pyridazin-3-yloxy)-5-methyl-ph
enyl]-acetic acid,
1[3,5-DibvoposddéaisoptoyleGenin- 1] 6 wlblayeiroZpgricis zin-3-yloxy)-phenyl]-
acetic acid,
[3,5-Dichloro-4-(5-isopropyl-6-oxo-1,6-dihydro-pyridazin-3-yloxy)-phenyl]-a

5 1getic aCighnpblnds according to claim 1, wherein R? is lower alkyl having from 1103 C
3-[3,5-Dibromo-4-(5-isopropyl-6-oxo-1,6-dihydro-pyridazin-3-yloxy)-phenyl
AYprionic acid,
[3,5-Dicbloro-4-(5-isopropyl-6-oxo-1,6-dihydro-pyridazin-3-yloxy)-phenyla
mino]-acetic acid, ) _ — .
IN-[3, 5EsEmeRBs Ascrsdib iy rbiaxb 1 whaiRiRo- sy AWEE M ABYPE serdipms:

]-oxalamic 20 acid,

0 15, Compounds according to claim 1, wherein R’ is CHa.

16. A compound according to claim 1, which is

H
o N Br
ﬁ COOH
™
H,C
CH, Br
15
or a pharmaceutically acceptable salt or ester thereof.
17. A compound according to claim 1, which is
H
O N\IN
A
H,C
CH
20 8

or a pharmaceutically acceptable salt thereof.



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

wo 2076i93- 2,3,4,5-tetrahydro-[ 1,2,4]triazine-6-carbonitrile, pci/EP2006/064093
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15

2-[3,5-Dichloro-4-(5-isopropyl-6-oxo-1,6sgihydro-pyridazin-3-yloxy)-phenyl]
-2H- [ 1,2,4]triazine-3,5-dione, 25
[3,5-Dichloro-4-(5-isopropyl-I-methyl-6-oxo-1,6-dihydro-pyridazin-3-yloxy)-
1phenyl-asepicurtithcording to claim 1, which is
[3,5-Dichloro-4-(5-isopropyl-1-methyl-6-o0xo-1,6-dihydro-pyridazhr3-yloxy)-
phenyl]-acetic acid, 152 2-[
3,5-Dichloro-4-(5-isopropyl-6-¢xo-1,6-¢ihydro-
]-3,5- dioxo-2,3,4,5-tetraky iz
2-[3,5-Dichloro-4-(5-isopro
nyl]- [1,2,4]triazine-3,5-diopeng
[3,5-Dichloro-4-(5iképropyl-6-0xo-1,6
[]-acetic acid, CH,
[3,5-Dibromo-4-(5-isopropyl-6-oxo-1,6-dihydro-pyridazin-3-ylmethyl)-phen
yl]-acetic acid,
2-[3,5-dichloro-4-(5-isoprapyl-I-methyl-6-gx0-1,6-dihydro-pyridazin-3-yloxy
O)r-éﬁ) - %pﬁff &5’5&%@%@%&%&%{1’ %?ﬂ?cfﬁazine-6-earbonitii|e,
[3,5-Dichloro-4-(5-isopropyl-6-oxo-l,6-dihydro-pyridazin-3-ylsuifanyl)-phen
[]-acetic acid, 10 ) . o
1é,5-Di“cﬁfBFB—OZP-‘Eé-‘i’§8B‘EES’;S’%-t8-6‘>‘%‘1%$!‘11,tsi’é*?h“g}]bﬂr%-pyriolazine-3-su|finy|)-|oheny

[]-acetic acid, H.C
%o-lﬁ-oﬁ dro~pyridazine-3-sulfonyl)-phen
“N

[3,5-Dichloro-4-(5-isoprct8yl-6-
: : . .. COOH
2-[3,5-Dichloro-4-(5-isopropyl-6-oko-1,6-dil pyridazine-3-sulfonyl)-ph

yl]-acetic acid,

enyl]-3,5- dioxo-2, -te - riazhre-6-carbonitrile,
2-[3,5-Dichloro-4-(54soprapyl-6-oxo-l.,6-dihydfq-pyridazine-3-sulfonyl)-ph
enyl]-2H- 15 [1,2,4]triazin§- 5-dione, and 3
2-[3,5-Dichloro-4-(5-isopropyl-I-methyl-6-o0xo-1,6-dihydro-pyridazin-3-ylme
thyl)-phenyl]- 3,5-dioxo-2,3,4,5-tetrahydro-[ 1,2,4]triazine-6-carbonitrile, or
¢ RhanmacRdtieally aceppiblleanalt esiestaetbsreof. 20 24. Pharmaceutical
compositions comprising a compound according to any of claims 1. - 23
and a pharmaceutically acceptable carrier and/or adjuvant. 25.

£60MPAURGSRAGH dRg e, RiER M s/hic?R for use as therapeutic active

pyridazin-3-ylmethyl)-phenyl
Gxsarboxitrile

byridazirCYimethyl)-phe

-@lhydro wridazin-3-y|methyl)-pheny
C 3

or a pharmaceutically acceptable salt or ester thereof.

21. A compound according to claim 2, which is



substances. 25 26. Compounds according to any of claims 1 - 23 for use

Woamgl%@ﬂgutic active substances for the treatment and/or prppiaxesdifesoss
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diseases which are modulated by thyrojdhormone analogs. 153 27. The
use of compounds according to any of claims 1 - 23 fox the preparation of
medicaments for the therapeutic and/or prophylactic tgfe_at nt of diseases
which are modulated by thyygid hor@pne analogs 8. The use of

compounds according‘#a.any e $Ialms 1

medicaments for the ther nd/or
metabolic diseases, obegty eMmigAypercholester
diabetes, NASHabmatqoholic steai@fepatitis), atherosclerosis,
cardiovascular diseasegHypothyroidism, tHytoid cancer and related
disorders and diseases. 10

or a pharmaceutically acceptable salt or ester thereof.

22.  Anester 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-isopropyl-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-phenyli-acetic
acid,

[3,5-Dibromo-4-(5-isopropyl-6-oxo-1,6-dihydro-pyridazin- 3-yloxy)-phenylj-acetic acid,
[3,5-Dichloro-4-(5-isopropyl-6-ox0-1,6-dihydro-pyridazin- 3-yloxy)-phenyl]-acetic acid,
3-{3,5-Dibromo-4-(5-isopropyl-6-o0x0-1,6-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-ox0-1,6-dihydro-pyridazin-3-yloxy)-phenyl}-oxalamic
acid,
2-[3,5-Dichloro-4-(5-isopropyl-6-ox0-1,6-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-6-0x0-1,6-dihydro-pyridazin-3-yloxy)-phenyl]-acetic
acid,
[3,5-Dichloro-4-(5-isopropyl-1-methyl-6-0x0- 1,6-dihydro-pyridazin-3-yloxy)-phenyl]-acetic

acid,
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2-[3,5-Dichloro-4-(S-isopropyl-6-0x0-1,6-dihydro-pyridazin-3- yimethyl)-phenyl]-3,5-
dioxo-2,3,4,5-tetrahydro-[ 1,2,4]trazine-6-carbonitrile,
2-13,5-Dichioro-4-{5-isopropyl-6-cx0-1,6-dihydro-pyridazin-3-ylmethyD)-phenyll-

[1,2 4triazine-3,5-dione,
[3,5-Dichloro-4-(5-isopropyl-6-0x0-1,6-dihydro-pyridazin-3-yimethyl)-phenyij-acetic acid,
[3,5-Dibromo-4-(5-isopropyl-6-0x0-1,6-dihydro-pyridazin-3-ylmethyl}-phenyi]-acetic acid,
2-[3,5-dichloro-4-(5-iscpropyi-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-oxo-1,6-dihydro-pyridazin-3-ylsulfanyl)-phenyl]-acetic acid,
£3,5-Dichloro-4-(5-isopropyl-6-oxo- 1,6-dihydro-pyridazine-3-sulfinyl)-phenyl]-acetic acid,
[3,5-Dichioro-4-(5-isopropyl-6-0x0-1,6-dihydro-pyridazine-3-sulfonyl)-phenyll-acetic acid,
2-13,5-Dichloro-4-(5-isopropyl-6-0xo0-1,6-dihydro-pyridazine-3-sulfonyl)-phenyl}-3,5-
dioxo—2,3,_4,5—1611'21}13!@1'0—[1,2,4] triazine-6-carbonitrile,

2-[3 ,5-51(:11101‘0—4—(S—isopropyi—@—oxo— 1,6-dihydro-pyridazine-3-sulfonyl)-phenyl]-2H-

1.2 4tnazine-3,5-dione, and
2-[3,5-Dichloro-4-(5-isopropyl-1-methyl-6-0x0-1,6-dihydro-pyridazin-3-ylmethyl)-phenyl]-
3,5-dioxo-2,3,4,5-tetrahydro-[ 1,2,4triazine-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.
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27. '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.

28, 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.



