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WD 2008/ 053300 PCT/ | B2007/ 003207 PYRAZOLI NE COMPOUNDS
AS M NERALOCORTI CO D RECEPTOR ANTAGONI STS 5 FI ELD OF
WA RIESIOBISENTI ON The present invention conpri SesPET/B286%003207
of pyrazoline conpounds having the structure of
Formula | or Forrmula Il and pharmaceuti cal
conpositions conprising a conpound of Formula | or
For mAFpZPPINETR@PAFE e At MENEASHO FORA T IS RECERTAR BERCONISTS
nmet hods of 10 treating a subject by adm nistering a
t herapeutically effective anount of a conpound of
Forrrula | or For mulRELD OFTHENBN\ENG[IOdt . The present

' nv ggerit Hﬂgfeh r] go%m*sésc‘ glra%fnpﬁﬁ?zogﬁ% Eorg?sgrﬂl pé‘%‘é‘”ﬂ the
strucrtureerEdrrawlei; or me@dum@@maa@tmh@moma%compnsm a
covlr_"é&g{ot &%‘rrﬂglaqfoﬁ ??ltnﬁlléaﬁ o*f}{w Br%ééﬁfln\;%ﬂﬁoﬁglgb EOIPI p%élsarﬁétg{)]ds of

evel oped countries he adult popul at on age
tregingya sukieas by adaénisterning athpeapestinaty effeaive amourt af @ cgnwernd of
FoRfi 1 bPF Jﬂ} | SI:I("YCP\?US@@E%’:Oﬁ'h@lp%ehﬁn@éﬁleﬁ lflﬁ{h%gc%ﬁrrhe%“?nethods

I NCr ease si ol ogl cal ['ications

forimakingca pymBeLNGKE ForydR hproﬁcamuiadf mcb@qrfﬁ@po ing igfermediates.

fibrillation, heart failure, peripheral vascul ar
di sease and renal ai rnment. Although a nunber of

anti 20 hyperte% REPWR QF BHRWYENBION i n vari ous

PhapRsehseh afibcts abaHA20YEst thd AduIgidbLBASY infltilelopad Bduhtries.
of such drugs can vary frompatient to patient.

In WP@@PEPB@‘H??Q”&QGH @d@éﬁt%ro'd&ﬁtta'ﬁ @ﬁf@f’?gﬁﬂ@r ves & ahaut 60%

to ‘P@%dwgért?r&?ind&@dhs%s?@&éh Wih ah irRpdasBy Pk bﬁﬂﬁér% siological
rel ate SI 0l O

coppleaons Pelicing saNo VASCHT R M PR OO LI At €I

Wda ﬁllvﬁad:ulémﬁé'ﬁasla BYd (eHR0@pa¥alent. 4AlthBOgh a hﬂﬁlbéﬁoﬂa’ﬁﬁ)

er al ocortl coi [Sa such. as I dost are. | 1\4
PR B G G RE G40 Ebleh VRIS PAAO O] oA R S elfoscy and
safe®t dhsath emgefcah hErymdﬁepﬂieﬁcmfrIamélﬁtl d receptor can

I(:g(rj f'"@v%{%%ﬁﬁ%&’fl %ﬁa&g%a ff\qﬂng S%rgﬁ)tngf%?agg gcrwjrluge a%lcan be used to

tredit mpeakasiar andyod ndlalt@ﬂﬂwmorog&at cmmmbsttcms ($piallp@oWacit ahe

ooyl oy Kkrat e R Sl B o i GoPBEY ey 125

153D Mmpmidoert&lomla auelt aheddoster@ie, arean{dBaadtieregulatinPsalt etd water

vl RS AU e FRARRTALERY R 0RR 10
hyp@tqmlmncwdtdaam ather dﬂtmeﬂmalcuandm\rasomldr areb@yysiotogical effects. Two
i REGbSl edeid SMLBALE, coniOaBORE PUIAT Rt 0 oHaC
eptey@@neémﬁﬂﬁﬁéfhd:/r@prasemtbtt%ailqﬁwsmcbmdlgafed|forpih@tre@tmnhnfd
hyfnéﬁénlaﬁﬁl a‘?‘u’é%gq failure (Baxter, J. D., et al., Molecular and Cellular
Endocrinology (2004) Vol. 217, pgs. 151-165). |

The identification of additional compounds that are mineralocorticoid receptor
antagonists is desirable. Such compounds can be used to treat subjects suffering from
or susceptible to hypertension and/or related physiological problems and further expand
the range of treatment options available for such subjects. Both spironolactone and
eplerenane have a steroidal structure. The present invention is particularly directed to
mineralocorticoid receptor antagonists that are non-steroidal compounds. Use of a non-

steroidal mineralocorticoid receptor antagonist potentially provides certain advantages
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35 the range of treatnent options available for such

subj ects. Both spironol actone and epl erenone have a
wer@soszad structure. The present invention i SPCT/IB2007/003207

particularly directed to mneralocorticoid receptor

ant agoni sts that are non-steroidal conmpounds. Use of a

non- steroidal mneral ocorticoid receptor antagoni st

potentially provides certain advantages WO 2008/ 053300

PCT/ 1 B2007/ 003207 5 over a steroidal
ovefs S Bua Aok b diF RteBlor 2t Hoildife, 83l e 3,
Impwevgrﬂeot mﬁethttyemtb raspeictsthe srp Ihennam&jreceptors yess complex and

t “qwand the like. Tricyclic pyrazoles
Cosﬁgve ns‘!i‘/?f'g‘I g gd iﬂﬁe e literature. For exanple: WO
06T ﬁsﬁﬂiﬁ&y(mlﬂs lelvebedugesdried/in tﬂ@ﬂt?e)atnmo dfdrexampleass

woladbd b el IR 2 g0EF 17 2onbhserae Jesdligbtc pyrazoles as

mitd‘t’brk&fe%ﬁrpmﬁlbﬁtbﬁ‘sol d receptor antagonists have been
re orted inthe literature. -For exar;&% WO 06/ 076202

nrsigroifal Geppoundsrsiy! G\SéB'(B‘Pfaéo Eecsptor antpgenists have
beeﬁaémmcmén@?atméw@é&g Eé coi d receptor

ant agoni st s. 06/ 0126 ubl i shed February 2,
MS %&7&203 aubjlsagcé Jully 26y Ob)repers aslesriofimaidazole
s. WD 04/ 052847
Caft%‘%% R P L TP

di W@ﬂ%@lﬂ@#ﬁrﬁpsbhshed frebriagy Bc2006) cepaitsraclegs of pyrrole

S R R U T i

m WO d40R52847 ¢pulslished dphe 24 s2004) oepcitssa clhi@ o6fdibeis8dberanes
ubl.i shed .Se er.,25 003) reports a cl ass of
as réi%grad?%oﬁ i@ %)?pﬁi%& niag Q?ﬁ‘n neral ocorti coi d receptor
anmwweﬂsﬂ(ﬁ@@h@@z&@&ﬂ Ql@di)ij :@E@ds 2elRBer dibenzadiBelanes as

reports a, class of 4-aryl-1,4- ydropyridines as

mingy IR FRceRtar @NtAg90BIStr ant agoni sts. 25 WO
04!\/0@@2(97539'4@@@‘%% é@ﬁté?ﬁbé&S 200%) rep6ROA Chasd oﬁb%slﬁsaryl

of 3-benzyl indoles as m neral ocorticoid receptor

oxingelegsngesalogantiogid ogcrpiar anRaANIsihed July 27, 2006)
r eW@O%/Gé?ﬂﬁ@?EﬁJWShQ@ OctetRe 'ZQeF orté”‘é‘glass of 4-aryl -1,4-

tet rahydr oqul nol 1 nes as m nera COI recep or
dihygirerygiditiestas. mwa)mmwdlzeo(eptmlanmlslanuary 26, 2006)

r eWbtq'ﬁ &@?Qiéu sh@& )f\lugggtoi Zb? g%ﬁ)@g Q%ﬂstsmf %%%z?ﬁndoles

m ner al oco recep
as mineralocorticoid receptor antagonists.

WO 06/077821 (published July 27, 2006) reports classes of benzoxazinethiones
and tetrahydroquinolines as mineralocorticoid receptor antagonists.
WO 06/010142 (published January 26, 2006) reports a class of aryl

benzoxazinones/thiones as mineralocorticoid receptor antagonists.
SUMMARY OF THE INVENTION

In one embodiment, the invention comprises a class of compounds having the
structure of Formula I:
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SUMVARY OF THE | NVENTION I n one enbodi nent, the
i nvention conprises a class of conpounds having the

w@200805330¢ ure of Formula |: 2 WD 2008/ 053300 PCT/1B2007/003207
PCT/ 1 B2007/ 003207 R3a RBB R4 X 2 RS Rl R6 SNN R7
R6 (I~ 5 and the pharmaceutically acceptable salts

thereof; wherein Rl, R2, RSBA R3BB R4 R5, R6 R7, R8,
and X are as defined in the Detail ed Description of
the Invention. In another enbodi ment, the invention
conprises a pharnaceuti&@l conmpesition 10 conpri sing

a conmpound having tReA structurejof Fornmula I, or a
pharmaceutically accepiatihe se NG t heﬁgof; and a
phar naceut i cal | y- ack% ar ['n anot her

enbodi nent, the in
conposition conPr
structure of FornmulaV, o a pHarmacdButically

accept abl e salt therelfiNone of nore additiona
pharnaceutical 'y acfive conpounds; and(T3}5 a
phar maceutical |l y-acceptable carrier. In another
enbodi ment, the invention conprises nethods of

reating a condition in a subject by adnipi ri {40
and, g B R aca CAD) Aosopiatia sl BRleb e R . 15R, B RR® R,
R, FEMRAd RehrE asidefindd f e DAED &cripfénTut the lInvehiien.

conditions that can be treated in accordance with the

pr d8&nptheRgBReHiBReNt bR IRNentiaR GPBPESIA RRaERITgTIF) FeMPOsition
corhbriid 4/ cB%p8find HEGAHG ANSLARIARDS FSANLIA I 2l 2b RdrmacB Bifally

1 ons, lver ndi ti OI’]S_, vascu condi ti ons,
acaeptabipait thereaficandop abayngdenticalliiasge plebleiasiar
ne i . . . .
Gy P ARG Emio Bk BTN Lhof EEMBrise R Bkt qeBlical composition
corprisamga lsempemad Havieg the sthectunevad fforronlad oona plsamacetficady

co T Ao b Bl ke Pl o

a pharmaceuticaily-acceptable carrier.

¢s a pharnmaceuti cal
onmpoufictNhavi ng t he

in another embodiment, the invention comprises methods of treating a condition
in a subject by administering to a subject a therapeutically effective amount of a
compound having the structure of Formula |. The conditions that can be treated in
accordance with the present invention include cardiovascular conditions (including
hypeﬁension and heart failure), renal conditions, liver conditions, vascular ponditions,
retinopathy, neuropathy (including peripheral neuropathy), insulinopathy, e‘dema,
endothelial dysfunction, baroreceptor dysfunction, and the like.

In another embodiment, the invention comprises methods of treating a condition
in a subject by administering a compound having the structure of Formula | in
combination with another pharmaceutically active compound. The conditions that can
be treated in accordance with the present invention include cardiovascular conditiohs
(including hypertension and heart failure), renal conditions, liver conditions, vascular
conditions, retinopathy, neuropathy (including peripheral neuropathy), insulinopathy,
edema, endothelial dysfunction, baroreceptor dysfunction, and the like.

In another embodiment, the invention comprises use of a compound having the
structure of Formula |, or a pharmaceutically acceptable salt thereof, for the
manufacture of a medicament for the treatment of a condition in a subject. The
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25 conbi nation with anot her pharmaceutically active

conpound. The conditions that can be treated in
wae@snssnce with the present invention includePCT/IB2007/003207

cardi ovascul ar conditions (including hypertension and

heart failure), renal conditions, liver conditions,

vascul ar conditions, retinopathy, neuropathy

(i ncludi ng peripheral neuropathy), insulinopathy,

edema, endothelial dysfunction, baroreceptor

conﬁ)f%ﬁé' Rt icQR bearid R ddcbRiand® with the pidient lﬂv@ﬂﬁinﬂﬁcﬂude

he 1 nvention conprises use of a conpound havi ng t he
car@pvmw@ooﬁitim {ingluding hyperiensiearansdiaart RIEY rofal conditions,

I I : f
T
newomtey) instlirp@thiDedens; esggodisbdyriumtioorh@oszeptor slysfunction,

‘%ng'tti ons that can be treated in accordance with the
an«% &38Rt i nvention include cardiovascul ar conditions
(i nglandihag emppdmiansthenneantioh eamprifes iathells faremaking a

conditions,, liver co vascul ar caondi
ORI e RIS PTG P e ERr iR Y SccBBible sal
thef&yfr opat hy), insulinopat hy, edenma, endot heI i al
dysfunction, baroreceptor dysfunction, .the |i k]e. .
10 Inanather ratbodireenti therdrventing compEses 'BF?T grtﬂt'?ss\éiefu in making a
SRS Datd\Rically Hedeptablobalt
CO'ﬂEJr) numfﬁa\flﬁ t()hgaégﬂug&‘r?ﬁlfageut [ ggﬁr?%gca?ept abl e {,aﬁéﬂ)
therénfr eof . I n anot her enbodi ment, the invention
conprises internedi ates useful in naki ng a conpound
having the structure of Fornula |, or
phar maceut i cEEﬂ'&\IléiD:@WIET@NDﬁﬁHEHHWENTlONETAI LED
DESCRI PTI ON OF THE | NVENTI ON Thi s detail ed description
of enbodinents is intended only to acquai nt others 20
ski Thie dle'teﬁletl hiesmpftlowidf brrmplnher&mtssihteindeé ohlyda acguaint others

nc its, practical _appl.ication,s . _—
sknﬁgci]@rtbg g ¢rb§pplwapﬁemg??u%)}s gﬁﬁﬂ{)l‘ég,n@d;lbspﬁrﬁcﬁ%ggpphcatnon SO
that BYRIE BRINSd infthé et rhansdEiteng a‘ppryrtae inestioheiy theiy nbeerous forms,
best suited to tge requirenents

ul
as Theaiisay ho Dt Siled (o LS BPEONE, A iy BT gtk fentions,

thé?@i%@é“afr@ RbSlirdiesr ol the @niddiniérits 8BS bkl GatHiBpedifitationyand may be
variously nodified. 25 A Abbreviations and
ValMSil)hmpﬂtﬁﬁé As used in reference to 1H NVR, the synbol
"S'refers to a 1H NVR chenical shift.

A. Abbreviations and Definitions

As used in reference to '"H NMR, the symbol “5"refers to a '"H NMR chemical shift.

As used in reference to 'H NMR, the abbreviation “br” refers to a broad 'H NMR
signal.

As used in reference to 'H NMR, the abbreviation “d” refers to a doublet TH NMR
peak.

As used in reference to '"H NMR, the abbreviation “dd” refers to a doublet of doublets
'H NMR peak.

The abbreviation “HRMS” refers to High Resolution Mass Spectrocopy (electrospray
ionisation positive scan).

The abbreviation “m/z” refers to a Mass spectrum peak.

4
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As used in reference to 1H NVR, the abbreviation "br"
refers to a broad 1H NVR 30 signal. As used in

w0 edogosasee to 1H NVR, the abbreviation "d" refBCHIB20074003207
doubl et 1H NVR peak. As used in reference to 1H NWVR
the abbreviation "dd" refers to a doubl et of doublets
1H NWVR peak. 35 The abbreviation "HRVS" refers to Hi gh
Resol uti on Mass Spectrocopy (el ectrospray i oni sation
positive scan). The abbreviation "mz" refers to a

ABsSed PeetdrEmdRAlH NM‘R VR 2008(iaRGBR’ refers to a multiplet 'H NMR
PCT/ | B2007/ 003207 used in reference to 1H NMR

peakhe abbrevi ati on "m' refers to a multiplet 1H NWR

Rsi'.@ed@ﬁ Hcé{bfk?ﬁﬁ/fﬁq{'am&%é'n My r%sé?s Rkt HAMR

ers uartet used in
peakeference to 1H NI\/R t he abbrevi atlon "s" refers to a

oAl A 1 B S STl o
peakeak The term"alkyl" refers to a I|near or

s 3ed Thredeignpe KT ina PRPRURURY ! EIPRIR et H NWR peak

hydr ogen) contai ning in one 15 enbodi msnt from about
one to about twenty carbon atons,; ano

enbhe teent alkyly eferie @ ingAROR Qiaaﬂzﬁﬂ’al%ﬁ%"%‘? pydrocarbyl
sub%ﬁﬁ)@'ﬁt $ ilen aaélfﬂshﬁfen?mﬂglhmﬁrﬂmy éérBHh ah@uydenen) éshtaihimgtin one

ten catbon atons: in anot nmbodi nent, from about
embediment, efmab@utgme to aheidvestyasbon AtogiRyimancther embodiment

fror%rg?)%gl t% ly alld ﬁ@ﬂ/@@gﬁérb%p%térﬂs ‘W‘éHBth%f SmbBaREht St Bbout one

ano odi nment rom about three to about six
to atmulb tmfscarbon atomsh én arotheremieediment fiormabaub one te aboytsight

carggr? égo(m? & %\ﬁﬁt@%r %{,;\BB&P:%W Hork DO IR ’abg{ﬁﬂa E‘Qr‘?)% aP8fs; in

ons® "and 1'n anot he
andthengrabeditent) drano abdudiithrebwo abautincarbonss .in aEqﬂmmebodrrnent

fror%iu% Egﬁ?%gol %&ﬁ—?%’fﬁﬂlf é{% 9nezf\€1§lta)$rye69l?§4; m%r&l% ))‘B ﬁo&t oae {o about
thrée Bavovhs: driioh Wnpther eatbodinedt, fastd abeunt erteutoydbout tm:nd:eybon atoms.
SHECH TR SRR e RV
isopHIpFhI bit§intncluding n-butyl, isobutyl, sec-butyl and tert-butyl), pentyl, iso-amyl,
hexyl and the like.

The term "alkeny!” refers to a linear or branched-chain hydrocarbyi substituent
containing one or more double bonds and from about two to about twenty carbon atoms;
in another embadiment, from about two to about twelve carbon atoms; in another
embodiment, from about two to about six carbon atoms; in another embodiment, from
about three to about six carbons; and in another embodiment, from about two to about
four carbon atoms. Examples of alkenyl include ethenyl (also known as vinyl), allyl,
propenyl (including 1-propenyl and 2-propenyl) and buteny! (including 1-butenyl, 2-
butenyl and 3-butenyl). The term "alkenyl" embraces substituents having "cis" and
"trans" orientations, or alternatively, "E" and "Z" orientations.

The term “benzyl” refers to methyl radical substituted with phenyl.

The term "cycloalkyl” refers to a saturated carbocyclic substituent having three to
about fourteen carbon atoms. In another embodiment, a cycloalky! substituent has three
to about eight carbon atoms. In another embodiment, a cycloalkyl substituent has from
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contai ning one or nore doubl e bonds and from about two
to about twenty carbon atons; in another enbodi nent,
wo e@srsdsout two to about twel ve carbon atons; PEI/IB2007/003207
anot her enbodi nent, from about two to about six
carbon atons; in another enbodi ment, from about three
to about six carbons; and in another enbodi nent, from
about two to about 30 four carbon atoms. Exanples of
al kenyl include ethenyl (also known as vinyl), allyl,

thna%r B3 %ﬁ ik Ao QQ‘ % latHérr%Hﬁi&ﬂlmé}ﬂdfr&hﬁﬁr%@&@)ébbuﬂﬁdr carbons.
teny ? i

I ncl udi ng but enyl

Examrbies ehgiicjaalkyh mctu@lemyc@pmy ICVC|@h‘ﬂiV|a§¥‘§0BQIB§tﬁ“ldLFé’ﬁl°§eXY'
Vlg}régtg{rﬁ y ac'rp/l” ?&%E Jn gé}ﬁ%qﬂﬁlb gchoé}%ge.n‘?!‘:%rétaltnér}g  one, two or

Ive orrenta
thrédomwrieremfwch rings mmm aftaniied dbgethdrsinia pansgnivmanner or may

vo SR B GBS S b St 1S b G BB Kbt an

anthﬁ_%@hﬁen car bon atorrs I n anot her enbodi nent, a

cycl oal kyl substlt ree, ta, abopt ei ght
car H¥htedh orlalipl rg &ﬂz'r?b'ga‘i'tw@ﬂtw'ﬁha@ cl oal kyl

subgtdohiéGRstaRass ftHé’HﬂJmﬁerV@ RAH ABRRAA a hydrocarbyl substituent
PCT/ 1 B2007/ 003207 5 three to about six carbons
(e.an awbalk@nﬂo@lkwwcycmtm cueleakeny!. gk etc)ds .mdz%t%%ﬁé the prefix

“C Eéar%h%felﬁ& }Hgl ﬁ'\mujﬁﬁlln Ay HQﬁe ﬁ')é%ﬁt%%ber of carbon atoms in

opent%/eo and hexyl The term
the" snbystltUenbfm fay exanp o@y@b-ﬂ Ybl’f@fﬁﬁtﬁO@rsﬁ}*EY‘éWSt‘tuent containing

froﬁJgC{qgée Qé\ ﬂﬁgst Hs tin kR, £ G %%Sc kﬁl ﬂéfe?rg‘i@séﬂupéiéd

toge rna’ ner or
caibecyachd edntaThng fremn3 toct yzhr‘bon ehg raibomsa aromatic

substit uent, uch a
ant hi& ShS fs\’yd? taémﬁ %P%){I ﬁ@‘o e {; erﬁtg}%ﬁoﬁg} may be used
aloﬁf@h@ﬁncﬁdat@dwemau@mem ashm“ashymomgt@pce\slhen lused imtembination
car bon

n,a, hydrogar b b
W|tg|qp§ther gﬁrmz {F‘é %naf%, drogyad&pé at %5‘7 Eg{ tnga\?PgNhlch the
pré’%&% att&érféd)ls bebdtieted aﬁtﬁcbnﬁyortrﬁkﬂemyﬂfdxyl subSituents. ' Compounds
eremxmtemmrruma&%éflsther;%]n}: % |
beafing:a caban 40 yihch ene1y mage | syRsiifue Udp,for example,
al&%@l’gpéﬁbls anP@nﬁl kyl" refers to an al kyl substituent
cont al ni n roml to 6 carbon atons. Illustratin

f ur The terrrcsy«i;@xwkylbeﬁfwwto aB ks thay issubstitytedwith atleast one
T Gy BT T R RSB 6 bt
hydhoatyonopy amwmeoxybetyl. alone to indicate the

b t _ i . .
constRigt DR B, KM A ing? 2 dB: W{‘%ﬁg?@??% i alkyt chain
is béndddas e ammocmtregelns hg%ctse{wdtﬁlgggkogen{lﬁm;n te Eﬁmpleh of alkylamino

su%tg{l%;iﬁn%g{%ﬁ%] kylami "@cﬁ‘fﬁh@ § qae hWamlno exemplnn%)cf @y the formula —

NH(CHs)), and dialkylamino such as dimethylamino, (exemplified by the formula —
N((CHa)a).

The term “aminocarbonyl” refers to -C(O)-NHa.

The term “halogen” refers to fluorine, chlorine, bromine, or iodine (which may be
depicted as -1). In one embodiment, the halogen is chlorine. In another embodiment,
the halogen is fluorine.

The prefix “halo” indicates that the substituent to which the prefix is attached is
substituted with one or more independently selected halogen substituents. For
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bearing a carbon to which one or nore hydroxyl

substituents include, for exanple, alcohols, enols
wa@pasphspol . The term "hydroxyal kyl " refers toPEnIE0yd03207

that is substituted with at |east one 25 hydroxy

substituent. Exanpl es of hydroxyal kyl incl ude

hydr oxynet hyl , hydroxyethyl, hydroxypropyl and

hydr oxybutyl. The term "al kyl am no" refers to an am no

group, wherein at |east one alkyl chain is bonded to

exaFn'bfe %]déﬂ(yme‘férgg@an lalkyPa€ B éifbsﬁtuféﬂikliﬂgﬁﬂeaétcﬁﬁe halogen
l'es of alkylam no substituents inclu

subﬁﬁin@@n Ryherei thereds ateradharcens/ nuhipern eplased wmn 2 halggen.Hbe
haIJ(ﬂ%w}?hlgF%rf\nQP‘fg%%'g }hq lﬁ?ﬂt %’I g} 51%%1%'?\} nﬂxéﬁﬁgs%‘? haloalkyls include

chlakéfey), 2lichickhmethat, rdmmcrmmarr@ﬁwwdich{@bﬁu@omthyl trichloromethyt,
ol Sl R T E AR o2 2 Bor

difasoethyl, pdenitafhmﬂoelhtalodifl[leltm,rown&ildfmd)mgmpyl and ieptdflueropropy!.

iusfagng ira Beloplii s e aknay B s s rsfted Gl Bast one

haldde® subetiiusnt. ‘Exaﬁfp%‘sf‘tﬁ%akﬁlko&z Rebstituérns indlude @ﬂl@roﬁ’fethoxy,
nore i ndependent|y sel ect ed en substituent

I
1-bepnygsthaxysi wsmwlﬂwwﬁyggtﬂww&éaw pso known as
peh@b&ﬁﬁéwokﬁ earn'a 2 9 2anfi@rb¥thokatit dhbukiibs Fécb@h&dd Wl a

| east” one ogen substituent. \WWere there is nore
subshtaﬁnbn @uhytuu@géw rere thee @naihalegan sabsetieent, these halogen
sucgfit B8 Tna  Be BEANED o fRfonuhipss DRERIAE Slotdd).
c hlTdedeasn hgia” refermﬂom@net hyl , d| f1 uor ochl or onet hyl ,

o R0 5P B P RE B B R -

2, Z}h%—tbrrhfehlklmyéeéfb;d tp al'(blkiylﬂlhkﬂﬂ medrhgtygen atom which may also be
repfER IR o dsrein s KTEBRsERb ne alohe Bl FRimesa oy
inclu@é eicihdxy, athoRy, &9&yo>t;m’¢d blﬁoﬁ,ubSt ituted with at | east

o e e Y FRTB O ERTE 37 SRR, For SEABRBe agarbonyr”
Exetrhpleg ensmgpéu(ylcglﬂbbhynqmn@é h@ﬂ)&ﬁlcérbd) (YI UbyTEArBenyl, ity earbonyl,

known as CE | uor onret hyl oxy™)
pengyloarpopylj an b@@’é%ﬁ'@ﬁ@" It shoul d be recogni zed that if

a lﬁ\estléhﬁt“ Ic%rb%r'\gﬁtréi*ekg dchy)-BRyENHDaRoPSample,

hal ogen su stltu ose h ogen substrtuents may
‘anrormelibylcadnybr di fferent (unl ess ot herw se stated).

TherdSEh “ My chfioRyP réRrstd-c(0)-0-alkyl. For example,

“ethoxycarbonyl”. Examples of other alkoxycarbonyl include methoxycarbonyl,
ethoxycarbonyl, propoxycarbonyl, butoxycarbonyl, pentoxycarbonyl, and
hexyloxycarbonyl. In another embodiment, where the carbon atom of the carbonyl is
attached to a carbon atom of a second alkyl, the resulting functional group is an ester.

The terms “thio” and “thia” refer to a divalent suifur atom and such a substituent
may be depicted as -S-. For example, a thioether is represented as “alkyl-thio-alkyl” or,
alternatively, alkyl-S-alkyl.

The term “thiol” refers to a sulfhydryl substituent, and may be depicted as -SH.
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The term "oxy" refers to an ether substituent, and may

be depicted as -0-. The term "al koxy" refers to an
wa@bdoglosizpnked to an oxygen atom which nmay al sBChE20@0003207

represented as -O-R wherein the Rrepresents the

al kyl group. Exanples of al koxy include nethoxy,

et hoxy, propoxy and butoxy. The term "al kyl car bonyl "

refers to -C(O-al kyl. For exanple, "ethylcarbonyl"

Exanpl es of other al kyl carbonyl i ncl ude

e BT Bl T PR i 1 SeTe Bl putonybatyr

refers&man@BSK@jg%mm OByafhplesiof alkylsalforfyl Actualekiibthidsdiforfybr
am nonet hyl carbonyl”. The term

ethy‘%ﬁ?‘&&y@f’é’r@f@ﬁ%“”‘?@fers to -C(O-0al kyl. For exanple,
ﬁﬁ@@%‘%%ulfon@é%‘s@§ @@ YRNRE! al koxycar bonyl
0

i ncl ude met hoxycar xycar bony

prB‘iib%Wmaﬁb'@ﬁyl ref@r@tt@xﬁ%)r b&hys., orp@wrm@cawbngﬂnylawﬁ or

“alk%l@ul@won 2 EV?Q%@%VAIQIJSEOZQEWE%Mhlgg@%ngm l‘?‘%é f8lude -

metbulmﬂlm/ﬂ eih;deldbmw butklyulfn\tlhaf\d fee;(yﬂmlﬁmgl functi onal gr oup

o TEP ST Shire PP Bl TRiers B oA fieetlcS et g i one atom
in c@lﬁmontaend ths twcSolr th‘F@é riegsane! reot Ilakémbpabhége i Ehe common ring atom
e R e
hetm&tf)hﬁsdwdh §U@r$1gbﬁh’@fdlls withth the\dehsitiole pf eétecbogslyt, Fifta. 7

VO 2008/ 053300

CT/ 1 B2007/ 003207
" sUNe &nheterpeyclylt rgters iy ﬁaturq’fﬁesparf'gﬁf %ﬁlg%ide or completely

unsatﬁHfé!Ji ring birQtWte &ritxihing L8l 91 8 o 34 kinh aRirkd.2ARl¥ one of the
Exanpl es” of al kyl sul fonyl include nethyl sul fonyl,

ringlerys s helegoatom{ie praygers iregan, or FHRIN), with the remaining ring

atom%%@gme{p‘éﬂﬁ nthy/ é’él&fté%frgsn tRE %&Msné{h& of ‘é%r'ﬂ?’on, oxygen,

. ers for exa
nitrogenkgnd sulfurny| al kyl " or 10 "al kyl sul f oxi doal kyl "

Bt by . TR RIS 97
atorbs;tmbmuy;blcaiwl froralﬁdohiem;g a;tum‘sL anpd evé'mmor@tymdaﬂpbrtmfi ring atoms.
BRSPS Role BB BB ol Rk,
dih)Jd'rdfhmlyb}zbtﬂamdrcd@@nyﬂ'l’tﬁofommyp ﬂlhydrtghlaﬁmnyl itetrahydrothiofuranyl,
our S ARbSR e B i, PSSR B
pyrdzalihyd, pyraZolidiryh erigieiyi Netrb 24y 106xd2elye isuxaebiyl, thiazdiyldisothiazolyl,
thiazolinyl, isothiazolinyl, thiazolidinyl, oxathiazolyl, oxadiazolyl, furazanyl, oxatriazolyl
(including 1,2,3,4-oxatriazolyl or 1,2,3,5-oxatriazolyl), dioxazolyl (including
1,2,3-dioxazolyl, 1,2,4-dioxazolyl, 1,3,2-dioxazolyl, or 1,3,4-dioxazolyl), oxathiolanyl,
pyranyl (including 1,2-pyranyl or 1,4-pyranyl), dihydropyranyl, pyridinyl (also known as
“pyridyl”), piperidinyl, pyridazinyl, pyrimidinyl (also known as “pyrimidyl”), pyrazinyl,
piperazinyl, triazinyl, oxazinyl, oxazolidinyl, isoxazolidinyl, oxathiazinyl, oxadiazinyl,
morpholinyl, azepinyl, oxepinyl, thiepinyl, and diazepinyl.

A heterocyclyl may also comprise 2 or 3 rings fused together, wherein at least
one such ring contains at least one heteroatom as a ring atom (e.g., nitrogen, oxygen, or
sulfur). Examples of 2-fused-ring heterocyclyls include, without limitation, indolizinyl,
4H-quinolizinyl, purinyl, naphthyridinyl, pteridinyl, indolyl, isoindolyl, indoleninyt,
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The term "heterocyclyl"” refers to a saturated,
partially saturated, or conpletely wunsaturated ring

W@ R0805330@ containing a total of 3 to 14 ring BCDmMRO07TAI03207
| east one of the ring atons is a heteroatom (i.e.,
oxygen, nitrogen, or sulfur), with the remaining ring
atons being i ndependently selected fromthe group
consi sting of carbon, oxygen, 20 nitrogen, and sul fur.
A heterocyclyl may be a single ring, which typically

oren SRl i D sl har Py B Sl by
benﬁxt@EBIylt b&m@@l Cﬁerﬁbd?kﬁnw mzb%cﬂamyﬁp!b%mfuranylude
ou mtatilon, azetl.dl

lsobap;gfgr,agybpgrp%gthlepgt p%rmp&ma;rﬂyl pﬁnzotr{l@@/ 6?9!3/'& ?rrzxmldazolyl

beniﬁtﬁaﬂﬂ\ﬂtlﬁérﬁﬁ%ﬁﬁw tetrhﬁﬁdr@@ﬁaﬂlﬂblmwfcﬁfﬁy%M x%ﬁichenyl and

yrro pyrrolinyl, pyrrolidinyl, |mdazoly
acrldﬂmldédétww lexamples-of Gusedi g heterpeuslys jnclude

ot AR oy oY A SRy el oIl ool vr .

t hiThe tﬂrrm‘%eteroamt méfersoloi anyaromattic Astsiroeichy |conta|n|ng from 5to 14
ring %?cﬁ'é?.ugﬁ"%é’rgag?é%g 8%)2(% %Mbl’gzro Lq/cﬁzf&yé fus24 ?l%é aé%%bles of
hetelcoa’t’ryBsLEDst)buaht’g I’BQE)UQ B)meMbeoeaizmi@/dub(stmuehtscBumg as pyridinyl (also
ogh 2 ST sRiaa P dRd ARGy s Pyl A Ity
5- mgmr?@gdﬂjrlmy;]sdbsﬂtuéms%%dh & tn(&zciﬂylptmnéﬁwl Jfuranyl, thiof_u:janyl, pyrazolyl,

[ ro an ridin a no " pyri ")
oxagle AR, tﬁwp%mﬂv%'v 'ﬁ‘?'glaﬁg? Vi Bl Las)&d ring
substRMémQ‘sdbM as beﬂﬁ’dtﬁléfuwhyl bé?izi%%&@idlﬂ)’benid&b@dlwndhd purmyl and

oxazi nyl , oxazolidinyl, i soxazolidinyl, oxat I azi ny

6/6-mesmheied ﬁwed rmgg,sgﬁla,pﬁ ,qwnoh@gelﬁpquolmdﬂ(@mnﬁymyl and qumazollnyl.
t hirpRirdvd ‘?e’?éig ﬁlﬁélﬁﬂ" R¥fbrs 3‘ah@4 ﬂ&ﬁﬁ&‘éd/ bvntﬁ%%e@ér%@yclyl

conpri se rin use together, wherein at |east

35Tbaéer9u‘a1eterpmgﬂqajkw’arefa§sé@ alf'éblﬁatlﬁﬁtedﬂat@rpémlﬂm as a

ri e f

Exg‘?rsp st oéﬁﬁ ?ubsﬁgﬁéﬂg |'Fh g?@éq ?ﬂFast%#gldéeron sulfur, oxygen
or nvuctgeowtomltlmttlabomted iomdrel orznongl hydrczgenopjomel iThuayfor example,

ur i n apht.hyri I terl ol yl,

nydfigenitaipgd A RRh ot e iR pencitsp ¥

PCF/d ﬁﬂﬁﬂﬂ/eﬁf)isgﬁécnﬁecphé batha;ubsltltutemi aowpalhydydgen substituent is

nazo enzodi azin nzopyr anyl , .

in tr%ew%ﬁ ﬂ{ B%{rggw sub% éz%cl:evgon BEﬁlgr %la%m;lsubstltuent Thus,
for HeMFNE DyRYituted aRFPBtiR2AL E|an e EOlﬁsuft@e?therem at least one

i sobenzof uranyl , benzot hi en benzot&?g r%{
nongydzeaem substitzisntis in fsplace aé% Byqregen g 2h8pg plkyl

suth‘?cUé:‘i’cX% lm)’étﬁaté %&%’f%?&dllﬁ}?%lk‘;ﬂ|sUB§t|tute8%¥Pﬁe¥ Aliorosubstituent,
xant hen acridinyl.” Additional exa

andfdnf@moalzylgs ﬁlgylequ@éyt@m with fq figpso J1§gbstltuentgTp IIt shoulfd be recognized
RN LMl oy scp o o
subslﬁﬂemlsrnay)baldeantioaimnchffdnemte(uoleys birerwisastatad)ng from 5

° Ifl a4substituent is described as being “optionally substituted,” the substituent may
be either (1) not substituted, or (2) substituted. If a carbon of a substituent is described
as being optionally substituted with one or more of a list of substituents, one or more of
the hydrogens on the carbon (to the extent there are any) may separately and/or
together be replaced with an independently selected optional substituent. If a nitrogen

of a substituent is described as being optionally substituted with one or more of a list of
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ring atons. A heteroaryl may be a single ring or 2 or
3 fused rings. Exanples of heteroaryl substituents
WO p@BOs306- nenbered ring substituents such as PYT/iIRN0OMI03207
(al so known as "pyridyl"), pyrazyl, pyrimdinyl (also
know as "pyrimdyl"), and pyridazinyl; 15 5-nenbered
ring substituents such as triazolyl, imdazyl,
furanyl, thiofuranyl, pyrazolyl, oxazolyl,
i soxazol yl, thiazolyl, oxadiazolyl and isothiazolyl;

o G TR e a5 R D Sent e re

mayfadichmg rep&&éd withGrRagssrRnfly seldcted wﬁoﬁeu ehbstituent.

qui_nol i ny soqui nol inyl, cinnolinyl, an
qU| hlafspplﬁ%tlomt%@sm fArmR csehsitupet.y iradliegl arrdeﬂé%p to

,nte,@hgb@eaﬂgbst i tut ed VVI th a heterocyclyl. 20 The term
het’er ocycl oal k ¥ refers to a ful l'é saturated _
hetf @raseyle pisubs wtfs@rﬁtqsp@ﬂ@tlveb/ desgtked asibabp@ptippallytsubstituted
I t :
by o‘ﬁB{Bri’ g‘\o;r%%g ?élrs# @iassifbt St sﬁ’lﬂ@g g@gd}?%ﬁ ya&qﬁclu&’é%g)eﬁwsg%tltutable
subsittmrﬁs Ihatsbstlttdableﬁahﬁﬂteents tiyat raogy e ot subatlwg&dnby tlneobptlonal

suogifiafi T GLEuultiol fubsbiiefify dlels Shstbitediv oge or more o

the ammfiaysinbwarenwbstituent is 25 in the place of a

ubstifue n carb r njitrogen of the :
oy BT R ERT pilecbectss BuiBaiapBonal) sibaiRave uf 152 particular
nummbsf hérBRdrogen stbstitleHts, IHASIubEi@BAt WA beieithat (1? fasdubstituted;
Qne nonds%g'éq en substituent is in the pl ace o

or (hyaybeiilte ¢ tahpartpulanaurgbgraf @GHWTQQ?@rﬁUbef{He“tS or by up
to tHe mbRiuad BumBBPef édb%ﬁt%?dt}fd bosifford &V!he%ﬂ%ﬁth&h‘tt %ldﬁb@@f is less.

a fluoro substituent, and difluoroal kyl i1s al K(
Thug J@é@xarup'@d!f i Substituentris d@ﬁ@l@dtﬁ@ta heterasyl aptioraly gupstifated

wﬁhét%ﬁst@l?l'gﬁr?ﬂ%dr%geﬁ Qﬁ‘lgst eritd'&hén | hﬁy y 1 efo : Orﬂq/ﬂtkplﬁgs than 3

L n a su stltuent yrog
substilbiablet pasitionsayoubdbé aptionatiyisubstitdietifbyrupnto C(rllma%mny non-

hyd%égﬁ ngtﬁyt?llggtgg%e {) c?ar?lulfass aéutbgﬁtﬂ eab;%Bgﬁth’@‘r eﬁlteo |}Ir§s°trate

tetrdmlW(WHneIn he&)anlyainesaﬂbshmtaluiedosnwn)(\Ai{julcsu@sptldmaﬂgdubﬂﬁuted with

bed b .
up 1§ orB R adhsetRlielt v q IoaRE8 Rty iraf Anit fposp is
des&ritesitad betng spticHlly eubsthitedafith Lacﬁtotmomwdr@wmumnﬁéms then

the §agen Wil bRGak Shistled avl oo eRde A tdents if the

amif& hRbeH iPRhri niGUBEH VIS BES tHel arBinBirtFR@Awill 86 ddtionall
subst Ft uent b | gteslcrlgbed as bsél nga Ontl on @ﬂ dptionally

sub%ﬁf@fﬂwmft GRI@IN 1 GRE-BroaanesLBEIen inegAming nikgogen s a
?QQ PCT/ 1 B2007/ 003207 5 substituents, one or
nnre of he hydrogens on the nitrogen (to the ext ent
t hArpretiy @tt@qm)i to gapultiaatietyessubstinaniceninwappiiesrio the first moiety. To

. e t d

s SRRy ELESICE A R00 BRSSP Fliong. s
the s~ prefinph C;-Cs-alkylcycloalkyl means that the alky! moiety of the
alkylcycloalky! contains from 1 to 6 carbon atoms; the C4-Cs- prefix does not describe

the cycloatkyl moiety. To illustrate further, the prefix “halo” on haloalkoxyalkyl indicates
that only the alkoxy moiety of the alkoxyalkyl substituent is substituted with one or more
halogen substituents. If halogen substitution may alternatively or additionally occur on
the alkyl moiety, the substituent would instead be described as “halogen-substituted
alkoxyalkyl” rather than “haloalkoxyalkyl.” And finally, if the halogen substitution may
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i nterchangeably. If a group of substituents are
collectively described as being optionally substituted
wagoospspme or nore of a |ist of substituents, PORIRROGUD3207
may include: (1) unsubstitutable substituents, (2)
substitutabl e substituents that are not substituted by
the optional substituents, and/or (3) substitutable
substituents that are substituted by one or nore of
the optional substituents. If a substituent is
onhfSEF bﬁ%ﬁ’e aﬁ%ubrﬁb.@a, oR! sRatdent WHORILAEA®He Web&tibel 450 a
particul ar nber of non-hydrogen substituents,
“alkpxpralaalidt i t uent may be either (1) not substituted;
or u f
nor\{(l@n da:’ggtzér;dté t‘?ﬁd (?M@ﬁ%bdtc?f rﬁ@ﬁ‘ﬁle%ét‘lé‘s Hﬁkﬁggfﬁéﬁhse indicated,
it is rnmmmmuoh feuthstfingUmalsitetopsesve asm mnmttdf@ttggm@httgém remainder
ftv\/mc F? is less. Thus, for exanple, if a
of S FO9H Fent i s described as a het eroaryl optionally
SulFsk ekarhpld, invg slibstitugrm ASB/)mdigyrd eattastibd to ﬂ'leeramjnder of the
t hen n het er oar h le t ubstitu
molgaPt oS URBAIN S Bt CRFPLP S Ace el alideg o
moRBUK. FImIEBY N8 BubsBteEMIRINSCHISSHVISIRYE tRsmetgl moiety is
heteroaryl has substitutable positions. To illustrate,

attacked o heyemajpes ot H@sme\@rsy'eorhré asyBslithenk abl e positi on)
trlflﬁwhﬁﬂgﬁarﬁm}b%@h{/l}’th%lﬂ%’ﬁdﬁ Fr%ﬂety\’ist &tacHBd tPtHRNBmainder of the

non ogen substituent 0 lustrate further, if an
momﬂlﬁo nitrogen is described as bei ng optionally

su q:séré@tH%ﬁgs maﬁ/ DeYReti% %fegﬁ'fb'ehé’ k%@l n§ H@%t’, 'tﬁdjfﬁﬂlé first moieties

rogen w | e optiona stitute
aremntehdeq)tot sulBtitube alsjrdle gesondubeietyt lreasgbstituartie  ani no

oSO o B 3 PR g RAT0 A0 R oy o

dire_sdﬂyyatthchwwohyd lpdp.wﬂlrtyumteity u,amnaﬁvajmf asdbstitueint isowdn

[ secondary nitro X attach "
susfifsuf ey cbtieSes PIERTOooRTY. Ept PP el P prgmethane
dedtBibes ¥ .cafison A6Om bdndetdrditeetly thectierime, sfluoyineyandalddyydrogen

contains two noieties: al kyl and cycl oal kyl . Thus,
atof$e C1-C6- prefix on Cl- 06-al kyl cycl oal kyl nmeans t hat

t has ghpetitueipd Md&%rubé@as Béﬂﬁ%gﬁﬁébé}ﬂiéfmy séléﬁie@lf’ R&nf 4 group,

1 to 6 carbon atons; refix

eagfesybstityent isteelasjed @dﬁmd%péﬁhy ot ﬁacnssvpa@teent therefore may
be dé@hgé? o of Eﬁe@rﬁffl‘ofhyth@%tﬁ’er Ipstiabrgdkoxyal kyl

| cat es t he al koxy rmlety of the
al Kbre/termkyphanmaceuticaliytacceptsblesarart edersite |8 aanderdhat is

corﬁ@étﬁal?@:tn% gﬁﬁg ﬁ\lépéélé g%?f tid: é}lnf\pcgﬂloﬂgeﬁﬂ iS HBfﬁ%lEﬁaéﬁ Eg{ to the

er na | ve or a occur on
subjmtetSpph tcheiess! bmyl Heughetrmaceltiaily acwﬂabje misrialj dopasition or

vl SR BARSBYSSBEER, 5 b SBRrt hcapsuanng
matdHas tinfohiedan damyingld} transporting a chemical agent. The preferred
composition depends on the method of administration.

The terms “prevent,” “prevention” or “preventing” refer to either preventing the
onset of a preclinically evident condition altogether or preventing the onset of a
preclinical evident stage of a condition in a subject. Prevention includes, but is not
limited to, prophylactic treatment of a subject at risk of developing a condition.
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WD 2008/ 053300 PCT/1B2007/003207 5 only occur on the
al kyl noiety, the substituent would instead be

wale@snsizedd as "al koxyhal oal kyl ." When a substPCT/EB07/@3207
conprised of multiple noieties, unless otherw se
indicated, it is the intention for the final noiety

to serve as the point of attachnment to the remainder
of the nolecule. 10 For exanple, in a substituent
A—B C, noiety Cis attached to the remai nder of the

%ﬁégn "t'h@r%gﬁ n!g:e(ﬂ‘g@ﬁ\;e ?n?yﬁ" Féfer@% @ﬁéf arhdunt of drug or

attac 2mai nder of t mol ecule. Simlarly,
pharmage¢igabagani drat véeliciche himgdioal ton pedicaheespenss pf a tissue,

' | ecul
syoffh 5 ) rRR PRI b B f BB RERT otk T e
carfhatgtm mnéaitnyznt”s(am barmdmrbntlmgttlaﬂns ‘étrmt”mmir “trehtlmgﬁ’)aintﬁudes
oo e B A e R a6 PRRE  LPE P ety
tred(;tﬁlegﬂbéfelré tﬁ]teeamemm:a;?emgeﬂ@c}esttge teff@ct&ar$rktbﬁ§dytdifarttondition
. r ox e | per In 0 "
i e NIBPHALTRG be oMM Ky 1 arsyeHiabve piaty(and the

corshBRMAY tdith ‘tdﬂ@erI'Ié&b'tl‘é'aWéntmb%try to fbdteieRfihay srlewenﬂsfthe
a substituent no O substitutable, no parentheses

occafr@nﬁ% eka §amqﬂtlormra %ﬂ?fl dhederm [rgsioriive tregioagl Fefarsdo
wedlFER! afRafhs G 000t Sh O oF d0dEecthe Batolod Bnfetdlin @, o
entigely edi&ma’te!beaoa@ititbreim@Subjﬁdependent ly selected" froma
group, each substituent is selected independent of
the other. Each substituent therefore may 25 be
B. i debdmpeatindso or different fromthe- other
substituent(s). The term "pharnmaceutically acceptable
carrier" refers to a carrier that is conpatible with
g hlermnt presentngverdibrnd giredted fea g@@ﬁosbémpmumotiriwgm
eleteri usto uc arriers e .
PhASTRACRRATY PESARIGHIS Solh AL FRUHRE G e COBRRWRISS: B the
corMSblirfdsthaveurd ssctard dffdrghuy 1 sol id filler, diluent,
exci pi ent, solvent or encapsul ating 30 mat er | al ,
involved in carrying or transporting a cheni cal agent.
The preferred con‘p03|t|é)n depengs on t he nmet hod of
adm' ni st rati on. TheskeR s "prevent," "prevention" or
"preventing" refer to\gither pre ent i ng the onset of

a preclinically evident/ condi TR &t her or
preventing the onset™qf evi dent stage
of a conditiondin a _APreventi on i ncludes, but
i s not d =
R6
8/N_—N R7
R (I)

wherein:

X is selected from the group consisting of -CH- and -O-;

R' is selected from the group consisting of alkyl, cycloalkyl, cycloalkenyl, phenyl,
and heterocyclyl; wherein the heterocyclyl substituent is a five- or six-membered ring
heterocyclyl comprising at least one ring heteroatom selected from oxygen, sulfur and
nitrogen; and wherein the alkyl, cycloalkyl, cycloalkenyl, phenyl, and heterocyclyl
substituents may be optionally substituted with one or more substituents independently

selected from the group consisting of hydroxy, halogen, alkyl, and haloalkyl;
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35 limted to, prophylactic treatnment of a subject at

ri sk of devel oping a condition. 11 WD 2008/ 053300
wEABEB0O7/ 003207 5 The term "t herapeuti cal | pCT/IB2007/003207

effective anount” refers to that anount of drug or

pharmaceutical agent that will elicit the biol ogical

or nedi cal response of a tissue, system or ani nal

that is being sought by a researcher or clinician. The

term"treatnent” (and corresponding terns "treat"” and

"treati ") | ud 1] [ [
ortB e REI e iR dme Snstng e e Al
" N driit k3P rd fhdeperddriiptseldcRicekem tite Yroaptcomsittiighafthydrogen

eases or reduces the effect or intensity of a
and alsMldi ti on in a subject without curing the condition.

Thge 8 g RY %Yéefhﬁgﬁéﬂcfenﬁlk RafclRA fronk &tdgrolig consisting of hydrogen,

correspondi ng ter prophylactic treatnent") refers to
halogematydeoxy, alll haloslkeh hydrokgalkbcand alkdwe of a condition

i NL&. S . ; i e f

| TR SR o U S BRIRG B Aok e RSl o
CHAMC(RMDLES 3 CUDIORES L QINRTR L 10 E o NREIR

i.m R condi t.i,anql bject. B. Co d h
‘(Ckgﬁfé\ékt%b?(ﬁ@ﬁﬁ%ﬂ({:b‘? d‘lsk(glf’?g(gut{)eg cl ass of mggﬁ'goangse
(i pekeding, 2@ pharémceutical ly acceptable salts and

tautoners of the conpounds), wherein the conpounds
halds ¥hb ¥ ucture of Formula |: R3A Rse R& X R2 R5

1 RSRE selebtdd fiom e §rolip cohsiEgigof R@rogensargiedliedt ed from

the _group_consistin oP -CH2- and -0-; Rl is.selecte

f r Bm ank gr%@ﬁnmgg'ﬂtﬂ)’rﬁf'?ﬁte‘émm the &{R}Ipo%ﬂnlﬂﬁﬁf‘g o%ycsjrogen
and%@é?fggisg ?M{i R;ﬁ {éliﬂte’r wittﬁ"{ﬁe h%?_éﬁ%’ﬁ/hbéhith%@ﬂé%ﬂ’aché@ form a
fiver cbrrfg'x-me¥nbeyred ring hetercl)Jc?yrc]:Iyl;lv?he?einltt\w/ee R5‘P rR5§Iar)\(<§ R al%les%bstituents
and the R%'/R%2 heterocyclyl substituent may be independently and optionally substituted
with one or more substituents selected from the group consisting of halogen, pyrolidinyl,
-OR®, -C(0)RS, -C(0)ORS, -C(O)NR*R%, -NR*R, -N(R*)C(0)R®; -S(0),R*, and -
S(0),NR*R%;

pis0,1,or2,

R% is selected from the group consisting of hydrogen, alkyl, haloalkyi,
hydroxyalkyl, and carboxyalkyl; )

R® and R® are independently selected from the group consisting of hydrogen,
alkyl, haloalkyl, hydroxyalkyl, and carboxyalkyl; or R* and R* together with the nitrogen
to which they are attached form a five- or six-membered ring heterocyclyl;

356 is selected from the group consisting of hydrogen and alkyl; and

R® is selected from the group consisting of phenyl, pyridinyl and pyrimidinyl;
wherein the phenyl, pyridinyl and pyrimidinyl substituents may be optionally substituted
with one or more substituents independently selected from the group consisting of
halogen, cyano, hydroxy, carboxy, alkyl, haloalkyl, cyanoalkyl, hydroxyalkyl,
carboxyalkyl, alkoxy, haloalkoxy, cyanoalkoxy, amino, alkylamino, dialkylamino, and

alkoxycarbonyl.
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heterocyclyl conprising at |east one ring heteroatom

sel ected from oxygen, sulfur and nitrogen; and
wob@smesizos he al kyl, cycl oal kyl, cycl oal kenyl , P&EmB2007/003207

and heterocyclyl 30 substituents may be optionally

substituted with one or nore substituents

i ndependently selected fromthe group consisting of

hydr oxy, hal ogen, al kyl, and hal oal kyl; 12 WO

2008/053300 PCT/ 1 B2007/ 003207 5 R2 is selected from

ol e S R e e
eacrcmgﬁbgéndna alsa\fotﬁwréhmnnerﬁnaz ARYR3, Rﬂ,,ReF&nd R dra%cmrrq/drogen
In SHAARCTE RMBORMITER.® T HE O ot Rl KPR o0 . BrS sach
hydrBY & OMYsHil keybtheR BFhbRG RN, X ID-B; drid R%lléﬁtFe’@ RHRﬁéHmeR7 are

group consisting of hydrogen, -(CH2)nOR
each hyagenc( O) R50, - (CH2) nC( O) OR50, - ( CHR) nC(O) NR51R52,
- (CH2) MNR51R52 - (CH2) n\( R51) C(O) R52, and
-(CH2) m5(O) nR50; mis 0, 1, 2, 3, 4, 5, or 63A 540,6
1 lnmnomerhﬁib?ﬁmnem of éhecorapoyndsaf Foemgiad R’ dsREt RAR® and

< L R o R b an
pheﬁ}l#whereﬂrthgw o&nl?taRﬁQa%dJ;?mﬂybsubmmntsheay] be optiemally substituted
e
G A N R e
halogeRsalky Uai SalodlRgl. t he R51/ R52 heterocyclyl substituent

may be independently and optionally substituted 20
with one or nore substituents selected fromthe group

Coﬂﬁélﬁthé&nﬁﬁodﬁbﬁ%ﬁhe Edhﬁbuﬁﬂé%f'ﬁormu@%ﬁz Raq @BREKS,, R® and
SO ORB3, -0 R 54R55 -N( R56

arS@@yipmog%@nd l@)Obwwcswh@@m theiR Ri’enx CUS?F 'tﬁenmsy be
optlbﬁaﬁ%luﬁﬁﬁtﬁg \:P(R{T&ﬂéqgr r%Fé‘%b%E?ﬂ%béﬁhMéﬁﬁeWéé?&&@d frlom the

hydr oxyal and carboxyal ky
grou-‘kﬁdoramﬂng?bﬁhalpgem Mepe,du@mchabpémaawl thednalievh cygnealky!,

hydﬁ:(?(gglkil J;%}Eogall{%gﬂ grée;(lo%kw cy%a@x§ éram&,s%lkylammo

d|alk}0@ambeand/\aﬂ<bxydadaanyi rlowh anbihenhinbhdinteny, the &® pheaysalistituent

may 5% Shfhogly Sinetine B eSRie Ty MG T FEB e §Ridoted from

the ghdtipl consistihg of halogen, cyano, and alkyl.

In another embodiment of the compounds of Formula |, R?, R*, R*® R* R® and
R” are each hydrogen; and R® is pyridinyl; wherein the R® pyridinyl substituent may be
optionally substituted with one or more substituents independently selected from the
group consisting of halogen, cyano, hydroxy, carboxy, alkyl, haloalkyl, cyanoalkyl,
hydroxyalkyl, carboxyalkyl, alkoxy, haloalkoxy, cyanoalkoxy, amino, alkylamino,
dialkylamino, and alkoxycarbonyl. In still another embodiment, the R® pyridinyl
substituent may be optionally substituted with one or more substituents independently
selected from the group consisting of halogen, cyano, and alkyl.

In another embodiment of the compounds of Formula |, R?, R*, R®, R* R® and
R’ are each hydrogen; and R is selected from the group consisting of -(CH2)mOR®, -
(CHz)mC(O)OR®, and -(CH2),C(O)NR*'R®; wherein mis 0, 1, 2, 3, 4, 5, or 6; R s
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30 R8 is selected fromthe group consisting of phenyl,

pyridinyl and pyrimdinyl; wherein the phenyl,
w@poosasizgd and pyrim di nyl substituents nay bePCT/1B2007/003207

optionally substituted w th one or nore substituents

i ndependently selected fromthe group consisting of

hal ogen, cyano, hydroxy, carboxy, alkyl, hal oal kyl,

cyanoal kyl, hydroxyal kyl, carboxyal kyl, al koxy,

hal oal koxy, cyanoal koxy, ami no, alkyl am no,

sl s e s bR Bl £ B s pgpencenty

selebh@ fﬁd?ﬁmwg}@ﬁp ebnsistingbfhytrog8dandrERE; R Bﬁd ﬁﬁﬂto@éther with
are each hydrogen. I n another enbodi nment

the RiyBgSTRIP WRISN 3RV 202 aéfaeh%datﬂﬁmrﬁ/@eo ge ﬁ'x-m?'ﬁbgf?fiﬂlng eterocyciyt

whe"f‘é}Httllﬂ'—,eRs"e ﬁgogﬁﬂmalk\ﬁshﬁstn@ﬁs and té R2/RRBAter&RRIy| Bdbstituent

and R7 are each In still another
mayelm)msn@mdentlxang opgonallyrw stitutegyith qusror mare substifygnigselected

rorﬁ‘fh TE%SG& goﬁ%f&{gg%?'ﬂﬁlobgn ég ﬁ’l{@{&h@% B”J@g@ RPN GZORWG

C(NE ‘@é&hNﬁ&W&gMR%@)RiS - S(Q)elksécarw smmaﬁ%e gpdfug 10r2;
R o Repa JAmihe S i ind Bf pyHEE lty MBI HhrdRYatiyt. and

carisoxyalki/t Rfeshd Rﬁdlem;)endmﬂysemdneﬁ frd)mem group cons:stlng of

i ndependept ted fromthe oLp,. consd St | R& .0
hydfﬂﬂeagglgyl E IQéllk g o%yéﬂllglé“' W| carl?%( hl(g't' ?‘Hﬁiolg ?tgigr with
the ﬂftrd*g@ﬁ‘ t6 ARRAUAENS af atthBY kdtr a five,or B&AneRBBred%wg HRﬁerocyclyl

R7 are each hydrogen; and

andtﬁs% 'W'Bﬁéﬁﬂo"&t’}s&f?%%?ﬁs'% 5 By r&g? %P|Ky' RSk aRother

emBSFEhL MR- (Wth)tﬂnG?@ R¥: A& ®); §H@R‘5¢’§lé§|é"cﬁad from the group.
i ndependent I'y Sel ect ed d fromthe group cg

congigting ehhydtgagioanchgilylosy Stllbamqib&ryemlaq’d{'y?nt ﬁal‘%dpk‘y %(0)0R5°

agmiah oxyal kyl , carboxyal kyl, al koxy,
m 'i koxy,ydB én]PE)aI koxy, am no, alkyl am' no,

di al kyl am no, and al koxycarbonyl. In still another
e Y. 2DQ3A R3B p4 R6
o AP SR} bR PR RAL ARG £ R and

R’ anecbamerlnyelmgey\, Eélsesﬂiaﬁied fromthe bmtqpm:mplstmmef (ﬁar@;g-cucloalkyl and
ol e R 5 by SR e R BE By
subSHtutscewiEiR6he bydba@smbstumtﬂadeﬁermﬁnﬂy_d sélgtted iitoer thergrotye

corB Bt ST Yo PG ¥ seecte o e
grolp eBRaSERNSf-ICIS ] ORECATHAT(FER®, and -(CH2)mC(O)NR*'R>?; wherein
mis 0, 1,2, 3, 4,5, or 6;: R¥is selected from the group consisting of hydrogen and (C+-
Ce)-alkyl; R*" and R* are independently selected from the group consisting of hydrogen
and (C4-Cg)-alkyl; or R%" and R® together with the nitrogen to which they are attached
form a five- or six-membered ring heterocyclyl; wherein the R, R®' and R* (C1-Cg)-
alky! substituents and the R*'/R®? heterocyclyl substituent may be independently and
optionally substituted with one or more substituents selected from the group consisting
of halogen, pyrolidinyl, -OR®, -C(O)R%, -C(O)OR®, -C(O)NR*R®, -NR¥R%, -
N(R%)C(0)R%; -S(0),R%, and -S(O),NR*R®; p is 0, 1 or 2; R is selected from the
group consisting of hydrogen, (C1-Cg)-alkyl, halo-(C4-Ce)-alkyl, hydroxy-(C4-Ce)-alkyl,
and carboxy-(C1-Cg)-alkyl; R* and R® are independently selected from the group
consisting of hydrogen, (C4-Cg)-alkyl, halo-(C1-Ce)-alkyl, hydroxy-(C+-Cg)-alkyl, and
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group consisting of hal ogen, cyano, hydroxy, carboxy,
al kyl , hal oal kyl, cyanoal kyl, 30 hydroxyal kyl ,
w@e a008053se0 kyl , al koxy, hal oal koxy, cyanoal koxyPCHIB20a7/003207
al kyl am no, di al kyl am no, and al koxycarbonyl. In
still another enbodi nent, the R8 pyridinyl
substituent may be optionally substituted with one or
nore substituents independently selected fromthe
group consi sting of hal ogen, cyano, and alkyl. 35 In

ooyt S oRB" Al Rt S ORI iy Bronit S e sV
attashbe tdrada fivesror tsixemgmbaredoimghetéiogeldf and R;F‘ms &ﬁaﬁfé¢from the
groép cgl)\sngﬁ'lnggqggl‘ogen @Indga_%)ggqg 1%|nR 852 tr1ne Ig‘?oup

conBFsThd; B?@IWHy@Q&?—Wn%W akiesbincthé 'Rggphbhﬁ E14 dﬁl?ﬂéi]b%htﬁﬁts may

en an I; R51 and are i ndependent |

be %@l%@t‘sea gqstltmw w@h @ne@ﬁnt%%uéﬁt&twt%mdﬁp@mﬁg@w sak?sted from the
grodh k’:?gll'nmstﬁ'f g dthAIGRYR t t ached% IcatMobdp, (Ct1 %Ikﬂ/f 99%’1@1%5 -alkyl,

théy area a five-
cyanp§ et sl Doy (Criberabiyh aaroo R0 - Qamlkahccﬂse) “alktogh, halo-

O R a0 i DL P PR i,
and1e1 6:5) alboxycatdueyl. tlnshil ansthbemhbddxmb@t KierCtbe Igrstillpnother
emB@I% a}{g@g Bf hal ogen, pyrolidinyl, -0OR53, -C(O R53,

C(O) NR54R55, - NR54R55, - N(R56) C(O) R53;
S(O)pR53 and -S(O pNR54R55; pis 0, 1 or 2; R53is

selecte 0 consi sti ng_of h r , ‘
nallB 2RI SRPBHBIFR PR CORRP NS PLRRTMILY IR Fo Rt RS and
R’ %Seaa:henyumy@nelw RN(:3CFeya6diRg; Whevelr the F@r(estm:7)-cyc|oa|ky|
consi stin hy dro al k hal oal ky
suq‘e;.y'rdqeag(@;\gy i»ﬂoptlgmllybs& %t;gt)ggww% ONe,pr Igre %thqggts independently

selé&whbﬁ\rthw Mhpléris&ﬁn@ of hA8§EN ! 91 Q- Slhylt BRY h&I6YC:-Ce)-alkyl; R

attached forma five- or siX

is smlectaddege e grounsansisg of éfé*rlzém@BgJ FCbt10)gREand -

(CI-E%@(SﬁNRﬁgRE@ m&}fgfn‘?? gj&aﬂ%( %5)18:?5 grept banlé %éle@t@gtﬁggrﬁ)the group

consisting bEbydrogen and @r@a)wlkw,o?léuasdﬁ? arﬁ‘lndmw'aﬂy aeldcted from

o A S S AR 6540 i
nitregest teewhietieyi are attacied foem adiveounsiz-nedmiberedihg heter&@yclyl;
wh%%An’ t@?ﬁ“ fl¥4 ﬁp&ﬁgag&bﬁ???aé&gp@%‘fwt% P Re e haterocyclyl -
sub(sﬁl&e@m)way}b@hmféﬁeyiljer&tryébndﬁi]ﬂhﬁhﬂy ylilﬁl?l{tj&édﬂ\??ﬁﬁﬁﬁ or more

an
Sub%mureeﬁaﬁq?%yﬁefgﬁﬂ@tt% Gra Ganpiting, o BAIOGRS, BV IIBEV: RS, sC(O)R53:

. FEe | oS T INg ® 5 RS
C( ﬁgt?lgﬁe@@(ﬂéif? e, gﬁ( €S| angﬁ?bﬂ)mﬁ usg)?R OBSd %(ogga\m R
is Osépégt RY Istp@ﬁ{eldffg)m ¥he group conS|st|ng of hydrogen {C1 Ce)-alkyl, halo—

(C4-Cg)-alkyl, hydroxy-(C+-Cs)-alkyl, and carboxy-(C4-Ce)-alkyl; R%* and R are
independently selected from the group consisting of hydrogen, (C4-Ce)-alkyl, halo-(C;-
Ce)-alkyl, hydroxy-(C1-Cg)-alkyl, and carboxy-(C+-Cg)-alkyl; or R% and R®® together with
the nitrogen to which they are attached form a five- or six-membered ring heterocyclyl;
and R*® is selected from the group consisting of hydrogen and (C+-Ce)-alkyl; and R® is
selected from the group consisting of phenyl and pyridinyl; wherein the R® phenyl and
pyridinyl substituents may be optionally substituted with one or more substituents
independently selected from the group consisting of halogen, cyano, hydroxy, carboxy,
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group consi sting of -(CH2)nmOR50, -(CH2)nC(O OR50, and

-(CH2) nC(O) NR51R52; wherein mis 0, 1, 2, 3, 4, 5, or
W@ 2000588306 sel ected from the group consisting BPET/IB2007/003207

hydrogen and (Cl- C6)-al kyl; R51 and R52 are

i ndependently selected fromthe group consisting of

hydrogen and (Cl-C6)-al kyl; or R51 and R52 together

with the nitrogen to which they are attached 30 forma

five- or six-nmenbered ring heterocyclyl wherein the

© SRR ST Tl L 18 B0

Co)ailgyl, (OpCipalnblyy halmb(ﬂﬁ(td)ﬂaﬂubxw tyano+{61-6s)-allsexy, amino, (C1-Ce)-

AR Cf b IRIERY . 2ok EOngy & bflfandither

embédifaE NRXARSOH,— W@ﬁl%ther BRSENSOONXRS 30-.- B <T)izRBBer
and - S( % PNRB4R5

Bhi s 0, 1 or % Rgs ishsel ectled tv]

embydiineth %S%d?fe}ag OBHELAr PR, ctssipg 0h gegionexyl, cyclopentyl
{dedi ) alyQ ﬁl@néﬂ@é ghhisodiment, R is cyclopentyl.

G ydpé):%d %&Wﬂros)ﬂ v , andr car b(;xy (Cl CG% 55 kyyl R54
and R55 are i ndependent ly selected fromthe group

congiy 2 R3A R®B R RE and
ha lrlg ?éf@%%ﬂ)oﬁﬁn?gﬁmgr&%o )is af %‘éfr‘gnullall ’R aﬁd R15 %R an
R’ ammma@encﬂa} isgsienyl; 00 rHT thQ;R phenyl substituent may be optionally

s SRV P b, Sttt B TR BT e oo
cor@istivg f haloben, 6(61405hglkl;4baed balpe(O1Co)-aliql; REds selectet dtorethe

ore 2ot & TP BRES UG PAE PR GG wherei
m i§ON$] 3t3, 395 0dr G RSP semmbmmmdh@grqupvmssnmg bﬁwdﬂ&gen and (Cs-
B b Y e PR Ll S o 608 bS] & hycrogen

andi [eleegnaeMdrRS ﬁhG Wéﬂ)gﬁeﬂ@?ﬂvﬁthﬁthéﬂltl@@eumo wamaltséy a@ atfached
hal ogen, cyano dr oxy, car ox

formea ter @1S@g§1e@bﬁlﬁd nngcigpéﬁr@gy \@b§reg] qu % %Jﬁ and R5? (C4-Co)-
alk?gfb%eﬁtlgang%e fblpb2 hé:f@f'b C%éiw shgéht@ﬁt lﬁé)kwé independently and

K h
opligreaty s(llngtmmg;( M@hl@g\ggpr mfg@gbst{tggnt@@y[egﬁe;dﬁ%m%gmup consisting
o okt pRRRIORS SR Coid SRRk

N(la??‘mamR“ e&c@mﬁr}mnq ~SXONARR; 85 O, grnz)tm%ps selected from the
o EES g eyl erkaCREE SRy Paib ST Peikyl, o B -Coraliy

and@érbGZy) (CyCl;)%lk;Hyl wherein the RL (C3- C+cycl oal kyl
ub t b bstituted..w
recikﬁ%%?nq%’éﬁégﬁlv%ﬁ%@éﬂ% e SEhlrLerBroph BnREod. (crco-
alkgf PHR- (mrcssp-étkyn%y@foxv‘gtewﬁﬁalkylcand:earbakycw -Cévrakyl; or R* and R®
20 i s sel d fr t he n%
toashed i th Piods[ ERHhich thRs are SRers) KTy BR! Sifgipenibered ring
he&%&k% ) R Rt cridp ﬁ‘bﬁi e '@rdnﬁp ébnsistmé of Bydréger® an®(©;-Cs)-

ected fromthe group
alkyl; and R is selected from the group consisting of phenyl and pyridinyl; wherein the

R® pheny! and pyridiny! substituents may be optionally substituted with one or more
substituents independently selected from the group consisting of halogen, cyano,
hydroxy, carboxy, (C+-Ce)-alkyl, halo-(C+1-Cs)-alkyl, cyano-(C4-Ce)-alkyl, hydroxy-(C1-Ce)-
alkyl, carboxy-(C-Cs)-alkyl, (C1-Cg)-alkoxy, halo-(C4-Ce)-alkoxy, cyano-(C4-Ce)-alkoxy,
amino, (C4-Cg)-alkylamino, di-(C;-Cs)-alkylamino, and -(C4-Cg)-alkoxycarbonyl. In still
another embodiment, the R’ phenyl substituent may be optionally substituted with one
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consi sting of hydrogen and (Cl1-C6)-al kyl; R51 and R52
are i ndependently selected from the group consisting
wokookpsizogen and (Cl-C6)-al kyl; or R51 and R52PCDIRMOT103207

with the nitrogen to which they are attached forma
five- or six-menbered ring heterocyclyl; 25 wherein

the R50, R51 and R52 (Cl-C6)-al kyl substituents and

the R51/R52 heterocyclyl substituent may be

[ ndependent |y and optionally substituted with one or

ted fromthe onsi

or m8fe mﬁsgg@ﬁ S lﬁg?eq%tq%gﬁﬁﬁeﬁect@é@m he(g@%s r%ns%@@é)f%gi?ggn (C4-

" Co)- al l@hhﬂ rCG)W%tlll'd%ﬁ?{é@bqb@Hﬁﬁé’nt tha(F@)mB'é Lsd-b@ﬂtuent

NR54R55; 1 or 2: R53 is selected
is S“tbﬁ%tu #h ermar @pr%@a'%emmg@ﬂfs (lafilteyotaﬁqubowmqm the
R' pRényl %éﬁ@érﬁ'n@'b e i&@hﬁ%sﬁtﬁlg@ with 6Kk o lore substltuaTnts

carboxy- ( Cl- f) R55 are ependent
indegendantly gelectash frame tfg?r @app consisting eichigro iayd rﬂugmw in still another

eS8 g thana S0 BN s gregy s g,
R54 and R55 toget her Wit h the nltrogen to whi ch they
t h d 3B o4
e S oo s FamBir Bl L TO PO B o oy, R R and
R’ ac@eadtstydroge: Hiysvls@lgasdamm (h@]gréﬁ;) cahslisting oanocs-es) mto’éﬂkyl and

oo S b TR S UBERTL S LA bty S ooy

‘substitted Witk Sor it RAbSALERS mdemeﬁa@w sre!é&edj ﬂ“(orhhhé’@ﬁn@r

b / |
congis gt DOIREEEL (el PRV OGRS G BIR IR s 5 Rtadkiearg the
grou]aQ:oWng%)gf Qéﬁ@o@ﬂa@;r aﬁ%()@@wog 05(@:9}) EPONRMRP2: wherein

m Isr%/dr ’e’»& 4( @10($)R anSkgalecteehfrbmize (gmup @Tﬁlsﬁn!ly)f hydrogen and (Cs-

Co) él%’h ga)(aé% %?%Ye ff@%&g@né%ﬁgy%)ecféﬁ@ the gio&lylconsnstmg of hydrogen
and @cm-p@ia\m) grakﬁmnam togelimat withGhe Ofjogeh Kommmmey\we attached

o2 s 5 e B By e 2, i R o
aIkyemhxstiiuathstandRﬂle u@/aé% lestedydlyieubstitacnrmapbe mpehdem’tly and
opt a7 5 TE s B PR KOt SR i e roup consiting
of halygém pgroldinyl, |-<DR53nO&d@Rs?énbaDl)ORﬁqt—Cmb)NR@R%mﬂRﬁﬁﬂﬁg -of
N(R%;éﬁb% IS(@,,F}%‘”’S, ﬁ@erﬁ?ﬁs W?er R qa ,21 Q!f?d?]e,@?gected from the
groupttembkistitk® Bf hyHRY, n%éhe (QPCL-)%]RW b{alof(el;l@g émyleﬁiyd/vow%@p@e )Alkyl,

nore substituents.ind e'gﬁn en y sel ect ed

and ga@gsvi@ Conalkdi Rhgnsk @r@g@ﬁpe@mmpb&t@yﬁom algigroup
o AL GRS A C, Uk o

carbo(p(@p—ﬁﬁ(zﬂ))yﬂm gnd\metwaﬂwermuhsthe nitrogen to $hich they aoe
atta%egﬁgrg\é ﬁsﬁgﬁgb (%gﬁge&tgqu%l tnnﬁ h%%q&c&gr%g?ﬁrbgse%cted from the
growpmdmplsmdgant mgdr@@remm@m@mmyh@rgrm%p phemg;j whéreth b R® phenyl
subst&/uen?% substituted with one or more cyano substituents and, optionaily, may be
further substituted with one or more substituents independently selected from the group
consisting of halogen, hydroxy, carboxy, (C1-Ce)-alkyl, halo-(C+-Ce)-alkyl, cyano-(C4-Cs)-
alkyl, hydroxy-(C4-Cg)-alkyl, carboxy-(C+-Cg)-alkyl, (C1-Cg)-alkoxy, halo-(C4-Cg)-alkoxy,
cyano-(C4-Ce)-alkoxy, amino, (C4-Cs)-alkylamino, di-(C+-Cg)-alkylamino, and (C1-Ce)-
alkoxycarbonyl. In still another embodiment, the R® phenyl substituent is substituted
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and (Cl1-C6)-al kyl; or R51 and R52 together with the

nitrogen to which they are attached 20 forma five- or
wa@oosteasber ed ri ng heterocycl yl; wherein the RBOT/RR207/003207

and R52 (Cl1-C6)- al kyl substituents and the R51/ R52

het erocycl yl substituent may be independently and

optionally substituted with one or nore substituents

sel ected fromthe group consisting of hal ogen,

pyrolidinyl, -OR53, -C(OR53, -C(OOR53, -C(O NR54R55,

with og(e%ffg%%g 4:[3@ é Rﬁbs?t@qg?tngﬁ%r go%@RSgay b?\‘ﬂrtg?r s&bﬂjtg}sd with one
or mdi€ s@ﬁstﬁﬁ@iﬂ@m@l@Eéﬂxdﬁﬂtl? @eléﬁ:tehMﬁBrﬁWgroOﬁ?J:oﬁﬁ);Hrqj #fHalogen, (C+-

ColBlky I G G el oy el Gesies esnae R B bsguent i

subﬁﬁhl%etvﬁm dreCsR rﬁ&% é%\ﬁél %uBé}ﬂ@érﬂé 'aHS StioR¥NY, @8 be further
(Cl1-C6) - al kyl, hal Cl-

subsfifdied with ane. ey h@@gews talebt&xyn still arsghergredimgpt, the R®
pheR?As,uﬁ uS3s s@@sﬁﬁﬁtgﬁ tW' otnlé Jrhﬁor@'c&éﬁ& gﬂbétﬁhé’mé Sllild tdb%nally,

ached form a or six nbered ring
mayhle &urthey slilyatituteh wm@@em newe substituénts molenen@errﬁbrpselected from

theéo%écct%tg'agﬁvim %}ﬁgrro u%gg @'Fé’"%the el PouindeH, tﬁé R¢Shenyl

t' ng o enyl
subptituentiis glbstitdted vith drie&)r niGrelyany bulastmqms anhl npﬂlonally may be

subS|tu nts.,my be ti [ bttt
i bR TR 8RB AR Y P B3h b BBl ROy
subStitQefk i§ @n.ss;mlﬁtba gwt;hforf(égiquﬁ@r@ cyéMO@QbstlttﬁEMﬂs% amy optianitvxynay be
al ky. al o

furtwawgs%t@@dc%ljh ANy morﬁ/%o@ adlds%tltl.g\t% ||Qy$1tlll another
eml%%fnkﬁ@ﬁty tr(eqfki ﬁ@nyﬁé%é}tltueh% s@@)stlt@téﬁ%% one or more cyano

kKoxy, cyan

sub@@yem@)andt Rmmlmnaad be (L(t!hece)'b%tlt%t?ﬂ z!\fﬁhrﬂi"e offgere (Cr-Cayalkyl
subsﬁtﬁé&t%ﬁ)ln Q{llk (& SREYdimehD Rmp'hlahyl sﬁBQﬁtD@ﬁt i€ SR UTBD With one

eny substituent ray t1 onal
or neresyano sebistifmearts end, optivngily, mgq gggosubs ituted with one or more

metpﬁgédb%a@%{ 003207 5 or nore substituents
n

ependen ry sel ected fromthe group consisting of
hal ogen, (Cl C6)-al kyl and hal o-(C1-C6)-al kyl. In

still ot her enbodi pent BA Bt 4 6
& 1o apdet B bafEN oD TE cpriente RBRERe EABSRYY fER " RO and

R" &re @FchMyd&fg@thP .bsemenﬂedr&nm the lge%up%mrwng lof (C3-C7)-cycloalkyl and

su i tyent 0 substituted with one ar
phegh Bhe(ast the Hoffreetraalonlta PYPyhpuisiEientS fody BReetonall
substiwd \ﬁﬁ’rﬁ‘éhébf ﬁﬁ)r@fsuls‘dilltlﬁn‘th ﬁhﬂdpéﬁdﬂhﬂ? selebtedtfidrh the group

another 10 enb (lp enyl substi tgﬂ; 0.
consighag f hrleger Pnr%hélkbslr an%nhe'Or Cudragalkiyh Rarr(réleImC(O)OR
wh%ﬁ%' éTBni ?f?) hhg &Wmlg%&lé&femmﬁé‘ ﬂoup%%nsn%ﬁg of hydrogen

e each k@% Rl is selecte
and GCarﬁer)mkyg rwiwpeladh@ R?‘{ Gmgcer)fa"zy ulgstussy mayfiedpdepgngently and
I

optﬁngg%’él{ Ym{?éoewﬂh BEE o%&géuﬁ)tu&ﬁg é%%éﬂtél}ﬂtfﬁaﬂggle\?é@ﬁy IconSIs’ung
of me’ﬁeceomf&sa(@mm ¢ mjuﬁé niNR*RB] MREVICIOIRT; t—ﬁéo)p ,
and’S{BRNRER®; pis 0, 1 or 2; R% is sélected from the group consisting of hydrogen,
(C4-Ce)-alkyl, halo-(C1-Cs)-alkyl, hydroxy-(C1-Cs)-alkyl, and carboxy-(C+-Cg)-alkyl; R*
and R% are independently selected from the group consisting of hydrogen, (C+-Ce)-alkyl,
halo-(C+-Cé)-alkyl, hydroxy-(C1-Ce)-alkyl, and carboxy-(C1-Ce)-alkyl; or R** and R®®
together with the nitrogen to which they are attached form a five- or six-membered ring
heterocyclyl; and R% is selected from the group consisting of hydrogen and (C+-Ce)-
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consi sting of hal ogen, (Cl-C6)-alkyl, and

hal o- (C1-C6)-al kyl; R5 is selected fromthe group
w@oemsiosong of - ( CH2) nOR50, - (CH2) nC(O) OR50, ardI/1B2007/003207

-(CH2) nC( O NR51R52; wherein mis 0, 1, 2, 3, 4, 5, or

6; R50 is selected fromthe group consisting of

hydr ogen and (Cl- C6)-al kyl; R51 and R52 are

i ndependently selected fromthe group consisting of

hydrogen 20 and (Cl-C6)-al kyl; or R51 and R52 toget her

alkiﬁl éllpd RP& ﬁlé&t@@ﬁ%gﬁt@g%uﬁ' cf]r{eéfs‘élpg o?pﬁéﬁﬂﬁ Vﬁg}mé Ryl ﬁerein the

or siI Xx-ne cyc elrn
R® Raemkamd amddlﬁzﬂzupelituem)sma{ ey bptinnadly Eufaﬁélmtsd it otnla@r more

sudaggg}f eﬁg%lppgé]eg‘dl%fﬂg %%Igf.t%# Ertsoérbj e gﬂhuﬁ@.{n 8&i nﬁnnoqm%@gﬁ Nbaho,
hydrokys taathosnt §1ﬁé)ﬂd¢yi3dhafcr (Cn-Cé align, mypn«x—()@&()s)t—alhg hyafroxy-(C1-Cs)-

alky aC‘IE%%e (fpyéé II%}IR& &P)-%@xy I'?% %@é)ﬂ%’%\@no'&1 Ce)-alkoxy,

amirio @);peg%lkmdumsﬂm)m%%mmol @&(C;Cﬁf-alﬂoxﬁéﬂ)dns'l In.still
selected fromthe g\(oupc nsi sting E% c?
od|ment is hy rogen. In still

an@b&r_g@ ogimept, m 590
an&)ﬁéf Sxdodifrtnn 190 karld R5°@§‘ﬁ‘yd?r6§éh3xy (C1-Co)-al kyl; R54

and R55 are I'ndependently selected fromthe group
consi sting of hydrogen, (Cl Co6) - al kyl

hal li, pARBA 3B 4 6
car box%j(e%dw%m#w 6%S?E§§ht5%ée$h§ vle hR R”and
R’ areeadh hysigegert; ®' wm:sellacueuégonatr@ @oupconsitting df ¢CsCa)-cycloalkyl and

ond S TS £ by N SR i B ftone

roup
sulfsBitute yvith |kl or naore sRBshltBemﬂa éndependdrelyedetecidrefréa thé grogip

coRiE ¢ daEn i C i R C BT [F R efCHFImC OINRTIR

whetdhs i &0 ¢d2ve, t4h 596186 CR51 pH RS uhﬁmdép@me&tly selected from the group

comgtg@g% 3%{;)19 Li%%a:agb;{kglm()t(%%%doé@gwet er Wl h th% mtrogen to
whhih' tRey &k dtkchal forn a ivans-sbGhebleratPriid Kéftbrocyclyl wherein the R®’
al kyl, car box%l{(;l Co6)

ang é%‘[ aat éﬁkl@/)(?ubq{lgpq;ﬂs( and ) R3 o}agterocyclyl substltuent may be
lndﬁﬁéﬁ‘&érﬁlgén%tléhéﬂ%bsﬁm%ltr( Gle &5%0 KWHBleR® sellectclad from the

(C1- al kyl am no é ox carggon i) 5
graspi qonsigtind phalegrib wyralidinyl, + aﬁsomaq Xe ' -GEANRER®, -
t iN(ig® OR&/ ‘ a5
R S O IR BRI R ?ﬁiﬁaﬁ | selected
fronaylelgeoﬁmdri&atlng wbbydroger,d OmGshratiyk habF(Omﬁeé}alkyl hydroxy-(C4-Ceg)-

alkglu%ﬁ % %8392@1 ﬁée%ggdﬁm%}é ﬁﬁl eg (%f; %@{Hlty Bt Fom the group

corﬁﬁh‘éetrrgﬁﬁjfhgﬂﬁotg:e?h G1FC63IaIRyII rmmlt(?ﬁ?e)eaﬂv@mm?gﬂgﬁ@ ((??m)-agyl, and

caPRHC sCH TR A R ST IS bR To GlhSy are

attSsHedl fofrh bgleVbit meﬁ@n@érew.h h@ﬁir@@ﬁ%ll Saﬂaaﬂsweélé&ed Fidm the
still anot her enbodi nent

graupronsistiag ef hydregensand (91e96)va"% B e Sﬁ{ﬂczedcfméhe group
cor%ﬁ%ﬁ%;:%f Eﬁg V%ﬁ?%ygﬁ@&%?ﬁ%%%ﬁe{ tl}’eul'gg %]ﬁ/l G4 H?r‘?cflnyl substituents may
be ioptienaiii sobstitytedevibrenaior mora substltuents mdependently selected from the
group consisting of halogen, cyano, hydroxy, carboxy, (C4-Ce)-alkyl, halo-(C4-Ce)-alkyl,
cyano-(C1-Ce)-alkyl, hydroxy-(C+-Cg)-alkyl, carboxy-(C4-Cg)-alkyl, (C1-Cg)-alkoxy, halo-
(C4-Ce)-alkoxy, cyano-(C+-Cg)-alkoxy, amino, (C4-Cg)-alkylamino, di-(C4-Cg)-alkylamino,

and -(C4-Cs)-alkoxycarbonyl. In still another embodiment, mis 0. In still another
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the group consisting of chloro and fluoro. In stil

anot her enbodi nent, the R8 phenyl substituent is
waeshsBu ed with one or nore cyano substit ueneGI/IB2007/003207

and, optionally, may be further substituted with one

or nore chloro. In still another enbodinent, the R3

phenyl 15 substituent is substituted, with one or nore

cyano substituents and, optionally, nay be further

substituted with one or nore (Cl-C6)-al kyl

embﬁﬂkﬂﬁéﬂﬂtt ﬁem@?w;yg}ognﬁt A gtllﬁﬂ%ﬁéremﬁmﬂgh%% Oétrahﬁo Rr%and R% are

subs is s titute

mdappadentlyssﬁjmtedi fremt tbe gneljp cptsistinglof iydrogen bed {Cr-Chealkyl. In still
ubst it ut ed w t.h.on
anoﬁrl%

smigodiment, m s Os?ﬁql ﬁma%gc{ﬁ arg%%e)geﬁ%éﬂtly Sﬁéecé%d from the group
conéiéthag bt WEhdgirpariUGi LT aliet wiidrbinane R512ﬁhd)R52r(m1{€)eo:§aMD

bstit { rt
subS g8 tts ke IoEReRI s Anslon B PRt ons xmore,
sub§ﬂ%ﬁ‘l§rse@&é2ﬁl‘r6fﬁ'ﬂﬁe gfoug%nﬁi@ﬂmwlmséfan&osmb R53| P iR8, 1 or 2;

f 8, 7 are each hydrogen;

andg é%ﬁ@@Ctﬁfi cﬁr@m the gj@@mﬁor&ﬁgﬁgsq inygrogen ana (Cr-Co)-alkyl.
(C3-C7)-cycl oal kyl and 25 phenyl; wherein the Rl
(C3- C+cycl oal kyl and phenyl substltuents my be o . 6
optih anafhey embbdiment ptitlewionpoonds of Famra & s R RentR’, R® and

ARt A [ S REP g,
cycb@@tﬂ}anﬂl@@%@herex%e iayciopestyl) cydobdty! @hd phengl substituents -

ma¥]§>8|988 Q]eﬁly bst‘(:t ;hoéprigremgéﬁﬂsgﬁ)es?ﬁj@fnk%%n%{antly selected from
the (gF8upCEonsidtikg lof halbgém 1(CTe4@e)-atkyl, hiad ihatbe(@s ACalkyY, Rirsl s@@cted

fordgheBrog Prome e Belp o QP ng L. s (CHEITEIONR" R,

wher@(r@hﬁ’éa 1 - LdPBORF3s seleti Brbgrou &Mﬁﬁ@ of hydrogen and (C+-

@) d -S R55;
o SR s DatEA o H Seeieg A VisHons oy of hydrogen

and; [@gﬁd’k v&l{;}exﬁ%e P{F"kﬁm ah@R®* (@h%@ky@ls%fb’dtltuents may £ be

r ox , and car box

Indwdeséy an@ opw&w ﬁébﬁtwtﬁdé@thémee@r mer@rﬁubﬁ%tugww&lected from the
633 5 54 55 S4R55 _
oo fEEr ) O COREIORINT SO, N
RO SHORR™ aelrtdylS(OhNR%a anis Reisor %; @etsrﬁgleWQ from the

gmgs%oﬂéétﬁ,zq%zw&h@ i

andsedrboxe(C £ CgralityteR Y mod R°C arsindependently sglectegdronatie: group

corgiiag! PESTogrB LS BN PRI G @ioﬁgi&%%%&aﬂa%}wﬂd

carBoRy- @I CHimyll; andRP s selbbted %nphﬁrgfbu;abmsiatmgdjﬂhyﬂrogen and
substituents;

bst
(Crieikb s B eblestock i driaslp Fodarln BEPTRYt ATy

wh&‘éﬁ“ﬂﬁe% I él‘éhd lﬁ’}ncﬂ@l Q%ﬁ'htuéﬂf@ﬁ@,y belbilioAX: subtifd@d/with one
al o

(C1 al k
or r@9@(wb(smue(%)mgq>p@ndenﬂwgﬁlgg<t§d (frgg[n ﬂ)g)gfoup consisting of halogen,
cyano, hydroxy, carboxy, (C1-Ce)-alkyl, halo-(C+-Cg)-alkyl, cyano-(C4-Ce)-alkyl, hydroxy-
(C4-Ce)-alkyl, carboxy-(C4-Cg)-alkyl, (C4-Cg)-alkoxy, halo-(C+-Ce)-alkoxy, cyano-(C1-Cg)-
alkoxy, amino, (C4-Cg)-alkylamino, di-(C+-Cs)-alkylamino, and -(C1-Ce)-alkoxycarbonyl.
In still another embodiment, X is -CHo—. In still another embodiment, X is -O—.
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al kyl, carboxy-(C1-C6)-al kyl, (Cl-C6)-al koxy,
hal o- (Cl1- C6) - al koxy, cyano- (Cl-C6)-al koxy, 10 am no,
w@ ags@s3se@l kyl am no; di - (CLl-C6) - al kyl am no, anpCT/IB2007/003207

- (C1-C6) - al koxycarbonyl. Instill another enbodi nent,
mis 0. In still another enbodi nent, R50 is hydrogen.
In still another enbodinent, mis 0, and R50 is

hydrogen. | n another enbodi nent of the conmpounds of
Formula I, R2, R3A, Ras, R4, R6 and 15 R7 are each

hydh %Eét'her B%bbam%ﬂt %Pﬁ'%dcofrﬁpQﬁhHQ%f PofRa 1?CR?5R9”é IR¥9 ®f RS and
(C3-Cr)-cycl oal kyl ‘and phe wherein the

R prezeach)hyeiegesaRkia seleeies ﬁeﬁy em ¢qnsisting Ofrﬁxplwntyl
cyclfb%glgg DAY gﬁtepéu\pﬁ% %E%WXEBPEH@ clHB’ut I Ménk@g%ﬁtuents

end onsi st
map &k ogpéionallyGubeityitea With onenodmioed mt(smie@&)mdd:pqﬂdgn%selscted from

thegr S it e gen, BT allo B sy R st

frongrtmjgrom avnsistisg othHs)mmeP Gm=:l|¢|2)ﬁ:w:1ct))(C(H*“’@)cx\«15\(13!6){)1,1(3(©)VNR51R52

whiRin B8 0Ty o RS bloilbdora e drafe apbststniy afodeh and (C:-

Ce)Patkyt! RT )RR aY@ﬁ?ﬂéb@ndé?m Béibcte%lrfﬁbn?ﬂ*?e §relip GBasistdrigydf hydrogen
substltuents and the R51/R52 heterocy Kygl subst it uent

angyfy-e-a mcwbeéﬁ@éh@ Ry dhd aaﬁﬁ offa-Ee)-ayh substitants wpy e
ind8féhdentlahE o ?W]l&%ﬂﬁ%tﬁteﬁ%ﬁ\c&@?ﬁ here éJB@tltugﬁt%%legted from the

consisting o hal ogen rolrLdin

GrouB o SR of IR (O RRIRS @) O OO R B IR, -
NS GEPRES kS ) MARESRS. 9150 5 o8, 89 oo e

i s” select from foup co of hy

gfo@plbomwrwdkwydrdrgﬂm((@ms)@wlathﬂ%(&-ﬁy)dalby@h;(dﬁ:xﬁ(@-%) alkyl,
n
and bbby ARCCOMBE ol 70 ki nfigbendSrity SBBaFiH fhe group
codsjdaing@éh)(/cé:rb@én @)-@bfﬂdyl hgw%@l-aw , hagitifopey~(C1-Ce)-alkyl, and
r = - - a ar
cardi- R aal T v ls soBRCa e MO G oo st hisiBfen and
(Cﬁ([:? -aRgl; arfdaz%e@efe@%agaorﬁltw@ ro@{o ogh?:smg@fﬂd?%dylanﬁgoyndmyl
e e an | S Sel ecte rom e
Whersiy hgf'%(‘f@ﬂye&r/' PYistnY! sHbstitent wyéae@nﬂonywosl%sp ituted with one

or ﬁ@*@ﬁb@ﬂt&h%&é\@erﬁkﬁﬂ@selé&@é 'fl%H he dgisu;peﬁfsvétmgw halogen,
pyridinyl; wherein the

YA Y4 D5 DRy oS O] Gt -Gl L (i-Ce)-ld, hydrony-
(CPC C))IEWF cHHRSA/LYRY %lkgrgépég‘)daﬁ& hér%'( tocigafkbgsp gQﬁo -(C+-Cg)-

up conS|st|n
alkpxyla(;gl)o dCkde)- al?smamlm;ﬁl 1)-Ca)}-ad§¢ylam3'@ and -(C1-Ce)- alkoxycarbonyl

In &M%@Bm@?%mrhyt is- hy ( r&gxlé%t@%lné@?r @l-r{ﬁ% |ment X is =O—. In still

anc(ttidr eéiﬁl)edimleokﬁ |$:ywimpe(rﬁ§zl \ﬁﬁereai ﬂheﬂ) cyalmpentyl substituent may be
oty st 4 B i i S ehbel e HBPabderanBilhetnstfrom the
gro[l‘pIcﬁn@stlrlg’lofSﬁalédena((DI-UE)r-aIEﬁ A RAIOYCPBIBARYI. In still another

E’CJ./ I B?(f.\p,?./ 0 32q7 , 1 , .
embodiment, R is phenyl; wherein the R" phenyl substituent may be optionally
substituted with one or more substituents independently selected from the group
consisting of halogen, (C4-Cy)-alkyl, and halo-(C4-C4)-alkyl. In still another embodiment,
R% is -(CH2)mC(O)OR™; mis 0; and R¥is selected from the group consisting of
hydrogen and alkyl. In still another embodiment, R® is -(CH2)mC(O)OR®; m is 0; and
R%is hydrogen. In still another embodiment, R® is phenyl; wherein the R® phenyl

substituent may be optionally substituted with one or more substituents independently
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-groupgensisting of edragesr €¢1rCe)

5 enbodi nent, R50 is hydrogen. In still another

enbodi nent, mis 0; and R51 and R52 are independently
w@edsosmao from t he group consi sting of hydrogePCEHIBR007/003207

(C1-C6)-alkyl. In still another enbodinent, mis O;

and R51 and R52 are independently selected fromthe

group consisting of hydrogen and (Cl-C6)-al kyl ;

wherein the R51 and R52 (Cl-C6)-al kyl substituents may

be i ndependently and optionally substituted w t h one

or nore 10 substituents sel ected fromthe grou
selecieshipitha grayip copRisting pfihalegey. sixgne, fwdr%mcarhzow (©4-Ce)-alkyl,

o e R
Ce)-alkaxy cloripdGnts) aikompmca(m -Caxmlkaxy AamReB(C Rds)-aiteylamino, di-

(C Gyl By RS L B Bl ok B 96 LFATERE SBBogaHP R s

pynduiye veriemein hhae R pyrydihyd ;sebsmuentcryay bé opl}dnaﬂyu dulpehmrtgdi W|th one or

more RN E hdenehEnte s A tad AR e O T pinsidlio o hilo e evano,

hYdr@fWUQT b‘bﬁy‘s(me{lglk?f hgbg’l-(?&s;&?) a(k?ﬂcgﬁ)o €Il‘1k®é)vall®l1d1ydroxy (C1-Ce)-

alky B G ) kB, et e o) e s -Co-alkoxy,
amino( @120 )R RRZC-OMakgiahins, 'aildQ(C#C?)%lk@dyc&boRf:I |

is selécted fromthe group consisting of hydfogen and
(C1L 20 C6)-al kyl; R51 and R52 are independently

SR O MR RIS oy 0RO RN o
R ar(e@aanayydmgeyut RS isteai¢ated from thegroup cansisépe efieynidpengid”
credR) SRt R 8 5 Ep N, BB IRl s

group”co
may be(op}iehaly su@(smltaa%ith ori @) mmntuehﬁﬁﬁmndently selected from

the B E3RThGDT ba g oAU han SEel BT D ARt g or

CHZM@W" v(Hateitm) isa0 kiy 12, oh3) R (Heléiidd ﬁbk]ythe group consisting of

ol L T i R TR B S o e
mde%é;}t@nﬂy ahg o?f orb:W' k08§t Rutetl Whith@he & iate.substituents selected from the

d Cl-
groueg%ﬁﬁwféﬁamﬁnar% e AR RéGCQQOE?e@{%R%F%?% INRMR®, -

N(RJ? @Ofa RSP - sk@ﬂN@ﬁﬂi“ i 0, 1CG-LoRP3 @.lé@’éctetfﬁ‘ n the
8 i S sele ed 'from t he rpg{w%% con5|st|n

YiréGnyCe)eaey ?dwdr@wr(%-Ce) -alkyl,”
i
consigtiog pf bydreyen, |(6gC@)‘-aImII bgleF(C1 Q?sy-aﬂwl hiraxp4§4-Celealkyd xand

carbé&l{,]éje%%%l I{;% and Y é#%«g%zf&?%l %gfrw coenst'a;ipg of hydrogen and

(Ch- Ccr?z)clralﬁqkwn(j |®§?sl§aﬂeldyﬁqm (HalgrGhp cahdistitng, of phenyl and pyridinyl;
a al kox

wherF@lt%&%f ptgeggl' andg W&Péiryﬂ%%ﬂ%g}s @pg()ppgﬁ)pﬂ |I’y&§Hg]stquted with one
or mor(e@bb@ﬁmeﬁﬂskméﬁéﬁﬁb éeleéiéd Fanﬁthé'g’roWﬂ@%‘tmg of halogen
enbodi ment , In i1l another enbodi
cyanpshyct;oxy, cgrpoxy, C1-C€,) alkyl halo (C1 Ce)-alkyl, cyano-(C+-Cg)- alkyl "hydroxy-
(C4-Cg)-alkyl, carboxy-(C1-Ce)-alkyl, (C1-Cg)-alkoxy, halo-(C4-Ce)-alkoxy, cyano-(C4-Cg)-
alkoxy, amino, (C4-Ce)-alkylamino, and di-(C+-Cs)-alkylamino. In still another
embodiment, X is —-CHz—. In still another embodiment, X is —-O-. In still another
embodiment, R is cyclopentyl; wherein the R’ cyclopentyl substituent may be optionally

substituted with one or more substituents independently selected from the group

23



10

15

20

30

35

WO 2008/ 053300 PCT/1B2007/ 003207 5 In anot her
enbodi nent of the conpounds of Fornula I, R2, R3A
WR3BB/053800 R6 and R7 are each hydrogen; Rl is Bel/&s0ew03207

fromthe group consisting of cyclopentyl, cycl obutyl

and phenyl; wherein the Rl cycl opentyl, cyclobutyl and

phenyl substituents nay be optionally substituted

with one or nore substituents independently sel ected

from the group consi sting of hal ogen, (Cl-C6)-alkyl,

and hal o-(Cl-C6)-alkyl; R5 is selected 10 fromt he.
conS@ﬂfm of b@lﬁge@t(pm@4bﬂ'kﬁh-@')\der,C1 Qapakyhdp sfibrBethegmbodiment,

s ﬂh@ﬁg? ect eé irom ;?heen grofgih{:éggga tb%ngﬁo?glw rbggtg% ancP oneor
more( ibstittenisahdgpendabily seldctRE Zroar theigrdepernsisting of balogen €1-Ca4)-

oo TSGR T RS BARED B o010, mis

0; ar(d@“@éelé&tbd frorruietgrouecdrsisting ob aydrogem and ¢d4-Cy)-aikd. In still

t [ ' 1t t
e B SR LRI it
Q
RS gt syt oy

subsguted wrt?s@np@rgr@r@év Hityarissndggen Mﬁel@—sv%*. Qqm Hlf gpup
conﬂ@?%ﬁﬁb&éﬁ: %ﬁxﬁb Fﬁ#é&y cBdoRy, ((@J,-(gihrk?i K¥lb+(C1 Cs? aIkP_[{I5 cyano-

and car

(G- (échIMEler@(Yr(ﬁgiébéﬁ htcal;bow(@cce)dalkylo@n a&«oemmalo (C+-Ce)-

alkoﬁg{&g{j%@%@‘;al é{l Q&ﬁ{bd Ig 6)%@1@‘8;% 34 +-(CG-glpyiamino. In

still arentheneyaigactiment) lS(erdlra«ﬁdeelmtbe B&pemheyi substitugntanay be

ovticighy SuERTeS Wil or e SRR TR ol B P he

groupydoindistityd of hatbgare icparid) ayﬂ?ﬂaxyhmbd)xya(@ -Py)ralkil rhdlo-(C+-Ce)-alkyl,

ey i A P G b Mo RERRY (< by ipl R halo-

(C+-08)IR0xXG0 Byariok (019 Malkery agrino, (Cry@d)alkylysin®aid dtaT-Poxy ,
1- C6) - al kyl, hal o- (Cl-C6) - al kyl,

alkyla( - ( C1- CB) - al kyl, hydroxy 25 (Cl-C8)-al kyl ,
car boxy- ( Cl1- C6) - al kyI (C1- C6) - al koxy,

hal o- ( Cl- C6) - al koxy, cyano-(Cl-C6)- al kox amng, , o

( Gp- QB@}“Q{IWWW&O dhe mmpwdsaf@rrawaddx 5%15: R™, R%, R”and
B
cyclehutyllandahentie wheretio thenR heyclapeniyd, nybbuﬁyémqlphe%w@tlwents
maytd%b ﬂpﬁ{(f%ﬂ.ﬁb@%% OVF\I@H gﬁé 'rcrwz‘)ﬁ%rﬂé Sgg%(litl%zlésn {ﬁgébé)nrb%ln ¥ selected from
the grodp pensielmg of hedigent €62h-C1)eaatky, Md:}(}al@(@u@4)eaikwl Rtisng of

so( Cl- C4) - al kyl, apdshal o- (Cl-CA) -al k
cHeb R s s ) hear RS siesiali g tfk Eblp sbfigting of
hydrBgeipbrayC -Supalkylf wrakimtag R (@G pakyl subsatubst maymed
e 0B b EPToLSERET SRl it v v
grou %naﬁh%ﬁia ngén abRY"' -C( I@f idnk -8(0 R%@Qélgﬁtéﬂ from the

mis 0, and R5 i s sel ected from
groupmpn@ﬁ,g@@ of; Pgen w@d (91 Ca)-alkyl; and R® is selected from the group

consisting of phenyl and pyridinyl; wherein the R® phenyl and pyridinyl substituents may
be optionally substituted with one or more substituents independently selected from the
group consisting of halogen, cyano, hydroxy, carboxy, (C4-C4)-alkyl, halo-(C+-Ca)-alkyl,
cyano-(C4-C4)-alkyl, hydroxy-(C+-Cg)-alkyl, and carboxy-(C1-C4)-alkyl. In still another
embodiment, X is =CHx—. In still another embodiment, X is —=O~. In still another
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35 hydrogen and alkyl. In still another enbodi nent, R5
is -(CHR)NC(OOR50; mis 0; and R50 is hydrogen. In
wa@tioBlosmnot her enbodi ment, R8 i s phenyl; wher ePOT/1B2E07RD3207
phenyl substituent nay be optionally substituted with
one or nore substituents independently 22 WO
2008/ 053300 PCT/1B2007/ 003207 5 selected fromthe
group consi sting of hal ogen, cyano, hydroxy, carboxy,
(C1-C6)-al kyl, hal o-(C1-C6) - al kyl,
ano- 1CG-aIk |, hydroxy-(Cl- CG) al kyl
embecg; §R (lggymgergylk\yhere(rdbe R{@yclgpﬁ@,tyg,substltuent may be optionally
subs'ﬂﬁlt&i \(\lﬁﬁof@olr ﬁ{df‘é’éé{bséﬁl)’ TG%@‘E Eg%é%ég IR g%group

am no
consxs(tm ylogetmdﬁyfi‘ab-bﬂmyla alos(ﬁﬁm)arw Herstl&ﬁbomenembpdiment,

R B BB 50 B4 ARG one o

mores smmtttuemmmdepmmpt}yl deletiey froet thetgrdup comsisting of halogen, (C4-Ca)-

10 akyl g4 “(Q‘?ﬁ’;ﬁ al&ﬁLClﬁe?&ﬁ@ %W%Y'%?‘ %8 1§ ARE(0)ORS: m is
0; amyRas §&1dct68 Xroad el groliy dér@@tm@@ihg&bgeﬂbhdkcrc‘;) alkyl. In still

Cl- 50
anotf GRpeines) Falik Jeh G IR, e ) SR IR hyciageno In st
anoth&ler%ddlﬁiem/“ﬁ% PRenyH wKéFémctﬁé W'%Ehﬂ'&xﬁ%tué\ﬂ%ay be ?ptuonally

-0B) - al koxycarbonyl. 15 I'n anot her embodi nent
substi e@w Sin @S nsire sgbstiiuents indrpendgatly Relectedrigpm mse GRYP

15 cons':%n lof hSl%SQ hggﬁ\fbroﬁlcé%&g (I 1Ca ? Ikglpﬂéfoh(% Q‘L?Hﬁb/l cyano-

con i sting of ‘cycl opent

(Cr-Gnealigd, rhYKihQ?(YF{Q@aﬁatkwbmqwarb@m((hlﬁ@wlkyanm qjﬂ @nyther
e

subgjifudesh with ek tr inmye slibstdliede mdep &idapdly salekidd, frandhe group

consifip) o raipgRY, SighbshydiRe. Bereey At A e ke CargRAI. ovano-
20 (Cw-CQFﬁkwthyﬂmM(Cﬁl}w@“@Eﬁm&Mbé@lmﬁ% allkgyl ; wherein the
R50 (Cl1-C6)-al kyl substituent may be i ndependently

and optionally substituted with one or nore

suhisd pﬁe@@ﬁtﬁﬁv&ﬂ.bﬁ% @I@ofdiréﬁbﬂlf@a sﬂb@ld@s 606 5dunas (Akluding

hal og C(ONR 14 R 5,
phammegupqﬂg gcceptgklggg;t@@@ hg@omerg(@)ﬂgﬁngnp@mgis) wherein the

comPﬁﬂsﬂﬁ\D}é‘lﬁ@§tru&u|‘egochon%u%rlI2 R53 is selected from
25 group consisting of hydrogen, (Cl-C6)-alkyl,

25 hal o- (C1- C6) - al kyl, hydroxy-(Cl-C6)-al kyl, and
car boxy- (Cl- C6) - al kyI R54 and R55 are |ndependently
selected fromthe group, consi f twydr ogen,

(C1l-Co) - al kyl, hal o- F
hydr oxy- ( C1- C6) al ky
R56 is sel ected fﬁ&ﬁ]th
and (Cl-Co6)-al kyl; ¥8—Ns selected fromthe group
consi sting of .@hen pyridinyl; 30 wherein the R8
phenyl and pyr| suybstituents may be optionally
substituted with nore substituents

i ndependent |y sel fromthe group consisting of

Cl-&4) - al k

hal ogen, 83
R - (I1)
wherein:
30 X is selected from the group consisting of -CH.- and -O-;
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cyano, hydroxy, carboxy, (Cl-C6)-alkyl,
hal o- (Cl1- C6) - al kyl , cyano- (Cl1-C6) - al kyl, hydroxy-
w@ gbsas3se@l kyl , carboxy- (Cl-C6)-al kyl, (Cl-C6)Pel/kay7/003207
hal o- (Cl1- C6) - al koxy, cyano-(Cl-C6)- al koxy, am no,
(C1- C6) - al kyl am no, and di-(Cl-C6)-al kylam no. In
still another 35 enbodinment, X is -CH2-. In still
anot her enbodi ment, X is -0-. In still another
enbodi nent, Rl is cycl opentyl wherein the Rl
cycl opentyl substi t uent ma opti naI ly substituted
wi4 ¢ ssircted framtee giavptoongish QOfT&&Jén@@ﬁt‘Ny sel ected

{ TSROty % 40,8 ABRLARARA, HGEhTR 0LARTRA prieny

whelei the(Rfl cyCibpentyk glyclobutylsarid phemybsubstituentsadayrbebptiddally s

QR8N i Ty B R Y B ity B e

consistidg (€ ohllend, Ifiyoe hthyé, e thyl opropyie cly oxometiog nditisib rangetiofi,

wichBForRetRay, gt rametivh siteme PEan it odo: m s

0; R Gelhfed forfi Bhegiod cbhgistid et NI -ELj-amyof
hy s ogen and (Ol - c% g I'ky ',Fﬂ YdRagenti %Lw i€

otiseissted framithe gr@ep@pﬁﬁmgcﬂswz}m% o-(CdmnC (O)OR™, a

(CHB,E@(@WQQ%Q\W@; el still another enbodinent, R8 is
; wherein the R8 phenyl substituent may be

oﬁﬂll%ﬂall%x ordubstituted with one or nore substituents

P L1 e MA RO L

haR3-andIRPeys mldlaymdemyaﬁeleo(ed]fmm)hmrbyp ponswtmg of hydrogen

and [%Gg:gﬁlﬁﬁo’xy, (@;ﬁ@é %’ 56?5&%‘% %%@S%l Alhtuents may be

indepgradently @hd Op)iorelliy axbstitatedwith dridlorChpreadubgtitaentsseseted from the

o S R U il RRES: e -

N(RTHY( R, ap(O)sRFAl dnd ;s(go;pNR’StR%d wth one or nore

subst tue ts independently selected fromthe group
cSi&tiHt of hal ogen, cyano, hydroxy, carboxy,

( @RBGH3eclabte |fronhﬁhb@6l§icr oxstﬁ %Yhz:srogen (C1 Ce) -alkyl, halo-(C4-Cg)-

alkylcéyqje&x,—((%@ﬁ))(%l}w aﬁr}@!wargq e)-alkubxy haI 0 20

c154%§j @E%(Mdeg%rﬂ%ﬁ J{: gere @g;fﬂ?@/qroéﬁbgﬁslstmg of hydrogen,

(Cs- t&"ﬁldarh d@ﬁéﬁﬂtyl dtydiney- &@bawh aofl Cﬁdnow-l(@vca) -alRyl; and
R
seI ect ed rgﬁ Eﬁ dwﬁg Lé;%g%é%a;%tﬂ:ﬁg sg%g{ec:g&%ggrﬁrﬁﬁ? cagsnstmg
of hyelyederh ohipio, androphmyd hydvoay edarbdxyemthyt, \athyd peiohigtomethyl,

. tyl. and nyl substijtuents be optional |y
i GERAPR, han BRI R SHEos Y N BT melfBresingR, aRiiic,
methyrmheinearendimettsgdmiabed from the group consisting of

hal ogen, (Cl-C4)-al kyl, and hal o-(Cl-C4)-alkyl; R5 is
- (CH2) nC(O) OR50; wherein mis 0, 1, or 2; RS0 is
S gh mbeEnBddRRAtis? e Eap&EHIBI ot FoREufl, R? is methyl.

In another embodiment of the compounds of Formula Il, R? is hydrogen.

In another embodiment of the compounds of Formula I, R? is hydrogen; R® is -
(CH2)nC(O)OR®; wherein mis 0, 1, 2, or 3; R is selected from the group consisting of
hydrogen and (C,-Cs)-alkyl; wherein the R (C4-Cg)-alkyl substituent may be
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, tnﬂmqar@g@yyl

hydrogen and (Cl-C4)-al kyl; wherein the R50

(G -C4)-al kyl substituent may be 30 i ndependently and
w@piosonshd y substituted with one or nore substPCTEBWE7/003207

selected fromthe group consisting of hal ogen, -OR53,

-C(OR53, and -C(O)OR53; R53 is selected fromthe

group consisting of hydrogen and (C -C4)-al kyl; and R8

is selected fromthe group consisting of phenyl and

pyri dinyl; wherein the R8 phenyl and pyri dinyl

substltuents may be ogptionally substituted with one

indegenapitly angtaptippalubstitiipsiuiitiens pymees estientsoifiedied from the

groﬁccﬁfs%‘ﬂﬁg %9ﬁ§lb ﬁ n@ﬁl@‘ @ﬁb)‘?{gengi@)@@@’ -d{ NR"”R-% -NR¥R® -
bl l,0:(

NRS)a b -SERE wyd -S(ﬁ)g,maxgx % ojs @4) oaz * is selgcted from the

gmrpaé&gﬁgng St Ul AL iy AR FEREy A

andsarbdxyd6eapalk@idamiDRY A8 RS 386 tndePentBRYGRIt3PBIMZhe group

con G ARROoC, (e SN A sECT el G Pl ag

carbiixiyICe0R)-alkylor e substituents independently sel ected
fromthe group consisting of hal ogen, (G -C4)-alkyl,
and halo-(Qg-C4)-alkyl. In still another enbodi nent,
R i §n&h&%bodmghte¢fnhé B6mBourRiReanHonufsH, I F2US Ay diBn bR® is -

optional Ly substituted with _one or npre 'substituent's

(CHemG4QMABEhWheTeiemds Oed, 972 RE ﬁesegqqtﬁ#pfr@mﬁ@ gfquigeoasisting of

hdeb@eﬁ%g n((c):tﬂ h@é Qﬂkbihlgeﬁég{‘n%ﬂeﬂw& |-k l)%hw&%h%%gé{y be' "

- independentlyReal ¢mlogellsewb@atuted)w1tln Rae gr mepe @@hﬁ;mﬁn‘m@elmted from the

grod;}/ n‘g%'%gﬁrre ﬁt%[? ﬂﬁ%gleg %F 3@‘0 'd(@oéméhﬁ RS53 Egglected from

the g;adnpmealstimmoﬁmydrd)gem‘m(jﬁ)aFC:{)-mqudl ment, R8 is phenyl;
wherein the R8 phenyl substituent may be optionally
substituted with one or nore substituents
i nueamtaemmyocﬁmleemfeﬁe tompotids offRarmulkbll,R7ris ihgtiiongnof is

sequgqtg th %%&quglg{l %f (gf(?%%g%)&l ]3()}13 sel%c& ffom the group
conb&ﬁhgndf/cy(c@be%) 'C?bllsuutylaﬁﬁd 9nérhm><\yhérarrtﬁé)l%1 aiylsmbentyl cyclobutyl

I nsti | anot her erein

andtn#@nwss%wfauanﬁwassmewqr\mﬁumwaé %tbtqnsrpamnefe substituents

mde‘fié%éhﬂ%é?é’cté‘dl FerQHS gRSup BInBisEiky of ERISRMISoro, methyl and
I ndepend elg sel ected romthe gr oup cons%os i ng

y%\r(gthﬁﬂéiiﬁ wﬁpmgn ls(Oq;j - Welected from the
groxﬂ?ér st ?gﬂ%@] bc\;‘ En{ﬂ )gzglF 5&9 tﬂl&%ﬁ é?k?t‘.a' | substituent

maspb@mhapemdmélmalnd roptlenailywbelmtu@dtveth one or vatscsubstituents selected
ror PG ol WgsR RSB Ll SEEABE oy e
selectevpivemndise haue dohelstsng" ofctiydregenf arfeo(CrC A-alkdyl; a8 R®', R®?, R83 R¥,
and R® are independently selected from the group consisting of hydrogen, chloro,
fluoro, cyano, hydroxy, carboxy, methyl, ethyl, cyanomethyl, hydroxymethyl,
carboxymethyl, methoxy, amino, methylamino, and dimethylamino.

In another embodiment of the compounds of Formula I, R? is hydrogen; Z is
selected from the group consisting of ~C(R¥- and -N-; R' is selected from the group
consisting of cyclopentyl, cyclobutyl and phenyl; wherein the R' cyclopentyl, cyclobutyl
and pheny! substituents may be optionally substituted with fluoro; R® is -
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X R RSB R Ras NN R84 Z R83 (I I ) R82 wherein:

30 X is selected fromthe group consisting of -CH2-
w@r@ss83p0 25 WD 2008/ 053300 PCT/ |1 B2007/ 003207PCBIE2007003207

sel ected fromthe group consisting of -C(R81)- and

-N; RL is selected fromthe group consisting of

cycl opentyl, cycl obutyl and phenyl; wherein the Rl

cycl opentyl, cyclobutyl and phenyl substituents may be

optionally substituted with one or nore substituents

CHYRE R T s T B SeaIphos FPBRYB oril Shriiagnd gy hyarogen
and @tl:pbh)cmwmams‘ ahd R% Iae@baéromairbgén ahld RSP a8t dnd R are

di fl uoronmethyl and trifl uoromethyl ; R2 is selected
indepergantiy éeﬁﬁt%'pfr% 8 greLR QOBiF'S‘ng?fﬁ‘JQ{OOQYaHO and methyl.
(C1l-C4)-alkyl; RS is selected fromthe group

consi sting of -(CH2)nOR50, -(CH2)nC(O 0250 and -
( ORANetEDERIRBURENt ofithe eampoundssf Formuladl, R3jis BydragerrsoX is -

Otz & SZETRFR 5 T TRISCE Fottfle SRR Sdehn of BYCEATRA, Atibbuty
and phenmylt\hluaergmdbp R! phehypitsubgtituéntmaly be eptlormﬂgl substltuted with fluoro;
R i S Ha I BB el B R paBotn e B RS atp gach
hydrogén;cmal RS a@dtR?E’ atdlinddpanddntip selegsredrfmne thw@snp buasistsng of
chlo?cglc:%;lzééganﬁirr& lg%gggl[ l@gﬁ@%ﬁ&é&éhﬁeﬁg?{s sgiegc%from e group
conéﬂétﬁﬁ@@f@(\@}d?ﬁﬁd ety 4HBRE? |§6@bnoS(IQ)sﬂlNBﬁétﬁéﬁemb6dlh%n@ R%is

R53 is selected fromthe group consi

f
chlorg,gmob@eds cyanQ cpin gﬂl@nothqwmpo@mer@%$ is cyclopentyl gIn still another -
embodiment, R' is phenyl; wherein the R' phenyl substituent may be optionally
substituted with fluoro. In still another embodiment, R is phenyl; wherein the R phenyl

substituent may be optionally substituted with fluoro at the para position.

In another embodiment of the compounds of Formula If, R? is hydrogen; X is -
0-; Zis -C(R®")—; R’ is selected from the group consisting of cyclopentyl, cyclobutyl and
phenyl; wherein the R' phenyl substituent may be optionally substituted with fluoro; RS is
-(CH2)mC(O)OR™; wherein m is 0; R®is hydrogen; R®', R® and R®® are each hydrogen;
and R® and R® are independently selected from the group consisting of chloro, cyano,
and methyl. In still another embodiment, R* is selected from the group consisting of
chloro and methyl; and R® is cyano. In still another embodiment, R® is chloro and R®®
is cyano. In still another embodiment, R' is cyclopentyl. In still another embodiment, R
is phenyl; wherein the R' phenyl substituent may be optionally substituted with fluoro. In
still another embodiment, R' is phenyl; wherein the R' pheny! substituent may be
optionally substituted with fluoro at the para position.

In another embodiment of the compounds of Formula Il, R? is hydrogen; Xis -
CHy-; Zis -N~; R' is selected from the group consisting of cyclopentyl, cyclobutyl and
phenyl; wherein the R’ phenyl substituent may be optionally substituted with fluoro; R® is
-(CH2)mC(0)OR™; wherein m is 0; R¥is hydrogen; R®', R® and R® are each hydrogen;
and R® and R® are independently selected from the group consisting of chloro, cyano,

28



10

15

20

<25

30

35

al kyl, hydroxy-(Cl-C6)-al kyl, and
car boxy- (Cl-C6) -al kyl; R54 and R55 are independently

W@ ei080533d0 f rom t he group consi sting of hydr ogePCT/IE2607/003207
(C1-C6)-al kyl, hal o-(C1-C6)-al kyl,
hydr oxy- (C1- C6) - al kyl , and car boxy- (Cl-C6) - al kyl ; and
R81, R82, R383, R84, and R85 are independently sel ected
fromthe group consisting of hydrogen, chloro, fluoro,
cyano, hydroxy, car boxy, nethyl ethyl
trichl orometh trlfluorogﬁ , cyanoneth I

and ) x%ﬁt"i%ﬂ&he@, gMbedimentni " is ﬁ@l@ﬁ@gjronapherg{oup consisting of
chlomﬁwﬂn@myn RAnd 3 |sddy@iﬁb hyd @ﬁn éﬁbthé’r%d\wbmswe 'P‘@DQ' JFRIG and R

of the conpounds o Fornu a ll, I's et

is Cyanet mtlll@m@wrmmdmenthe isorvstopaatyl. oin snarangtr@r embomnent R’

is pHe?ylE%:ﬂ(rem aﬂ"e ﬁﬁﬂgﬁyggﬁésgfwfgggﬁg9%@&fongli é%% n@?ﬁ)\% gﬁoro In

still attothariembndirsent, Rljs ghenyt; wheréhthe B' pbemd sabistituenhnidyebe

d (Cl-C6)-al kyl
onticfifl Sy b e e BAHORH T uont may be 26 o
200_8/ 053300 PCT/ 1 B2007/ 003207 5 i ndependently and
S B SR T AR 850
O-; ZQ(-Q)RFF@ is s@@@b@]ﬁoﬁthe‘ B'Bnéé‘tlrg N§ éﬂtyR%clobutyl and
PN

N( R56) O?\ -S(O and - S( 5.
pheny: vaierahe &SPl SUbSieRTREDS GUATAY SHaPEMERgH Bt fuoro; R i

(Crﬁym@(w@w‘" %@réﬁ?%ﬂ E'ydl‘ﬁ“ lsmh%adegéﬁ?%?é‘i‘ér% P ?re ﬁach throaen

and Ré%a%é 8 "aie@enﬁmtb'esﬁﬂ%qi@ql fromethe @reup ¢ansiating @f ghlotsp cyano,

and ﬁ%ﬂ‘é}? g %ll&@e%?\%tﬁ eﬁ%ﬁﬂﬂ?@k éﬁéfg% < I‘Fcintx the groyp consisting of

chloteaansbropthyCBnd®R ™ & ¢wa|no [im stﬂhamdtber @nmrﬂnnahﬁ s dhiteo and R

is cy%%i’rﬁ%ﬁ%%o %ﬂg{eﬁt Rfs é%lotb%ﬂ{yggﬁbstmggg lqeg ‘embodiment, R

is phsaybgedanﬂ thenRt pleeryt sulpstibens ivsiyi bt‘?;]omfonaﬂﬁsﬂbeﬁtmwmlﬂdoro In
stil RlRT qrae il RO & FTRMserinit)e B anbit ohatitpgnt may be

optichalig substineted withflusReathe Farepsdifast.i t uent s sel ect ed

fromthe group consisting of hal ogen, -OR33,
-C(OR53, and -C(O) OR53; and R53 is selected from the

' IR oGP EntdddiBerf th@e%mﬂd@afiF&Kﬁélulﬂl)arélslébébtemrd.ﬁ the group

anot her enbodi nent of the conmpounds of Fornul a ,
consisfingyafiy ogen; Z is selected fromthe group conS| stl ng

of 2:QldRhd-4-ARH Eél- é?:é@d -
conS| sting o‘g}%c%ﬁ\% ﬁu&%bﬁ Bﬁégnrgdwgﬁg &'%;L‘I'ﬂ-|
benmfdrr@aaolﬁ’ﬂecmowéla@@ent yl, cycl obut yl
3-(4-fluorophenyl)-7-hydroxy-3,3a,4,5-tetrahydrobenzo[g]indazol-2-yi)-2-

methylbenzonitrile;

3-(4-fluorophenyl)-7-hydroxy-3,3a,4,5-tetrahydrobenzo[glindazol-2-yl)-2-
(trifluoromethyl)benzonitrile;

2-chloro-4-(3-(4-fluorophenyl)-7-hydroxy-3,3a,4,5-tetrahydrobenzofgJindazol-2-
yl)benzonitrile; and

2-(3-chloro-4-cyanophenyl)-3-(4-fluorophenyl)-N-(2-(methylsulfonyl)ethyl)-
3,3a,4,5-tetrahydro-2H-benzo[glindazole-7-carboxamide.
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and phenyl substituents may be optionally substituted
Wi th one or nore substituents independently sel ected
WO e@si0533e0 gr oup consi sting of chloro, fluoro, PEL/BAY7/003207
and 25- trifluoronmethyl; R5 is -(CH2)mC(O) ORS50;
wherein mis 0, 1, or 2;: R50 is selected fromthe
group consi sting of hydrogen and (Cl-C4)-al kyl;
wherein the R50 (Cl-C4)-al kyl substituent nay be
i ndependently and optionally substituted with one or

ofre Sﬁ&gt [ tbuoe&%tgs tsﬁweﬁc%ﬁ@% Brg% glﬁf%?r oug C%ﬁ%}'d i ng%e group

consigtingadfed fromthe group consisting of hydrogen and
(C1- 046 al kyl; and R81, R82, R83, R84, 30 and R 89
ar%@ f 'Qﬁéﬁﬁé‘ﬁi‘q’ﬁh%D&QY@lPPﬁPB’r‘rﬁtW arieiahveeetist i ng

benﬂ;[% nwggg@epcargg;qmc%md fluoro, cyano, hydr oxy, carboxy,

%%% , _cyanonet h g (ﬁ/dr oxyme m‘é/
yamnlwnyl) -Fevmiopgntybaidad, Stetahyen?iidenaelglindazole-7-
carbgk thyl.am no. 1n another enbodi ment of the conpounds
ormila Il, R2 is hydrogen; Zis 35 selected from
t h2-(4rcyanm- 8Mh$lphﬁg/l)e$-cy¢]3()r§émyl-3,amd,S—ﬂHtrahRIrOJ}Zi-l-
sel ecte omth roup consisting of cyclopentyl,
be“%‘%j%\?'b“[c?ﬁf’k‘?r W&’O ﬁgg@ﬁ% wherein the Rl cycl opentyl,
cy%l(@hy:hr)d -6- Mﬁﬁlpfiﬁlfﬂwﬂ -wHEdeycibpentyis3, day, Ho’eltrapydirorm-l-l y
S tjtu W t uoro; R5 is 27 WD 2008/053300
beng&g—]ﬁqc‘ggegfj%@%ﬁlc aclq; CH2) nC(O) OR50; wherein mis 0;
RSQ 4.3y 508-8GhaHok | Bnty/PBSas, 5-idiraydRygiHogen
( Cl A4) - al kylymggg Rﬁﬂgﬁd g85 are eacaf]ﬁyhydr ogen;

ben%ﬁiallrr@éole arbgxyicrasid; angd ndependent |y sel ected from
thR- @JJEhIBRﬁ&J@&MkQ\eQ?I%@tﬂﬁfo‘ben@]/g@‘é 14 Qlﬁéira"f’%hﬂtH- In

anot her enbodi nent e conpounds of ' Forrru all, R
benzelglndazeb&ilacetpmide; 10 CH2-; Z is -C(R81)-; Rl is

selected from.the group consi st i ng of cycl opentyl,

cycl obutyl and phenyl; wherein the RL phenyl

s ulmsanatherempadimbet, d1st ¢ampdundsiirstrnulatiearevdetastdd foemdhe group

(CH2) MC(O) ORSD; wherein mis 0; R50 is
Con{zg}dlrggéen R81, R84 and R85 are each hydrogen; and R82

anoheR83 2@(Be:hlmd¢pwadeplhérwl)siﬁbyaﬂo;mhtylra)$a 4 [Betetyaloydoo-2H-

c I Sti cyano, and nmethyl. In still
ben%‘ﬁgfq%zo%?%%rb%ﬂgp R82 is selected fromthe group 15

c opgB-shiong 4adyan bpledryl)aBrey daidnyy -3 aanethFB3 3h st B-yarbydio2 H-

still another enbodinent, R82 is chloro and R83 s .
bena[gi%jazpﬁe- CRAMCOXYICAYEr enbodi ment, RL is cycl opentyl :

l nz-?sichIor@mﬁylaﬁbph@%@bwﬁentm (@%rﬁélﬁ?l%hlfod%)@ﬂ@l)@ 3a,4,5-
R1 phenyl  _substituent be opti onal
tetraéwsgq—zHxhe@aommqiﬁml%ﬁ@rquamq| | anot her enbodl nent

Rl I ] 4. y| -

S5 RRAEM oD, 4 DB SRR 530 fS eranycr

2H- lpﬁj‘gﬂo gdliedazagle-7-carboxamide; and
2-(4-cyano-3-methylphenyl)-3-cyclopentyl-2,3,3a,4-tetranydrochromenol[4,3-

clpyrazole-7-carboxylic acid.

In another embadiment, the compounds of Formula 1l are selected from the group
consisting of:

2-(3-chloro-4-cyanophenyl)-3-cyclobutyl-3,3a,4,5-tetrahydro-2H-
benzo[glindazole-7-carboxylic acid;
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I n anot her enbodi nent of the conpounds of Formula I,
R2 is hydrogen; Xis - 0-; Zis -C(R81)-; Rl is
W@ ei080533d0 f rom t he group consi sting of cycl opePCiB2007/003207
cycl obutyl and phenyl; wherein the R1L phenyl
substituent may be optionally substituted with fl uoro;
R5is -(CH2)nC(O OR50; wherein mis 0; R50 is
hydrogen; R81, R84 and R85 are each hydrogen; 25 and
R82 and R83 are independently selected fromthe group

copsi.sting ,of chloro ano an I
g WA N N S T b D e
en@é{gph@zbr&mérbo& licodidid; M rret hy! and R83 is cyano. In

st anot her enbodi nent, is chloro and R83

cy drid-cyppo-stmethyipheryks- Cé‘ﬁ'ﬁ@@lntﬁéﬂt:” 3545 *@trebﬂreﬁéh't §|
bentkﬂgﬁ%éﬂoéaﬁ%m%mgl ment, Rl is phenyl; wherein

eny stituent may be opti onaIIy
substituted with fluoro. In 30 still another

SR o AR 0 e e

conaltstlmgmf para position. In anot her enbodi nent of the
la.l dr.o

f F : i\ S, -

2 PRI roeBoBbe Bt el TR 2N D A DI REY IR

benzy[@ m@nza;lyhcamymbamal and 35 phenyl ; vvherei n the R1
s Loty b s R H el ez

_cgmgy)qg%d R81, R84 and R85 are each hydrogen; and R82 o

and R83 are i ndependent sel ected fromthe

o R BNaTG ZopVRERP BRI - & yiS hy 26 v MG meTy RGO ethy I
33{ %g’/ LHeBaRRro 08 ggﬂzo[gﬁ rﬁi@golg?;%/rboxérﬂmét hhd anot her

odi nent , ect rom-t onsi stin
of %@rqﬁﬁQfoBm@vamphwyl) Mrig-(methyistiife yl}gr(%meltmyl 1,3-thiazol-5-
_ > [ ' Y 83 i s cyano.
yD ?gggﬁ ﬁtéﬂﬁot hiﬁ%%@gfnda%? Feh-}Rgé%s?Q%c opentyl. In
still another enbodi nent, I's phenyl; wherein the

KL RAGGb: SHBSAeT the cgﬁggﬁ%cfsogrpgoggﬁu@@%bgaéétga %8m the group

conpiseny bf;: wherein the RI phenyl substltuent may be 10

i onal | bst th flu
o Er et vasP e ERutPReY 5 . SBitele Bl aReromsnol4.-
C]pﬁgfmylzacddr%(;xyﬁaab@ hydr ogen; X |ts - O]; Z :s N; IRl is
sel ecte rom COﬂISIﬂ (0] CYCl open
R A A R A A T
tetrﬁé}mémbmeh%% raeabmeé\lbbyyn@%ﬁ ituted with fluoro;

wherein mis 0; R50 is

hy @ @geano eamlérSRé/sIO@eete@abmWtﬁj@hydroah@mg@[tl 3-
c]pﬁQi’ol@%gca% |8‘3EPEQH|@N ly selected fromthe group
consi sti ng (Y chloro, cyano, and nethyl. In still

anétReshlanifocianenhenyiB?-cygopeitenyl ek, Ba Anhetr_abycgpdupmenom,&
c}py&%’ﬁ%ﬁ!éa'??%&mag loro and methyl; and R83 is cyano. In

ano odinment, R82 is chloro and R83

C. Isomers

The compounds of the present invention can be present as stereoisomers, such
as enantiomers and diastereomers. For example, the compounds (including the
compounds of Formulae | and 1) generally comprise two or more asymmetric carbon

atoms and can be present in the form of one or more stereoisomers (e.g., individual
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is cyano. In still another enmbodinent, Rl is

cyclopentyl. In still another enbodinent, RL 20 is
w@b@aphizomherei n the RL phenyl substituent nmayP@EIB2007/003207

optionally substituted with fluoro. In still another

enbodi nent, Rl is phenyl; wherein the Rl phenyl

substituent may be optionally substituted with fluoro

at the para position. In another enbodi nment, the

conpounds of Formnul a II are sel ected fromthe group

25 consjsting of: 2-(3-

enantigmers d@ﬁéﬁreemﬁguapd @'(wr% theranih gre specifigally, the compounds
of the p&@ée?ﬁmo@ﬁ éﬁg@@@é@ﬁ@é ﬂ%@%@éﬁ? §ira6iBamYl, fe 8§ids
'uoro roxy-3, 3a,4,
sterqpls@meraﬁpoﬁsgseﬁi stregiseroan dhe 3R;ﬂaﬁ»ﬂeremsomer or a mixture of two or
30 3-(4-fluorophenyl)-7-hyd
morﬁfﬂ&%@%@?@&%&ﬁéﬂﬁ ahydr obenzo[ g] i ndazol - 2-yl) - 2-
(tlnldnlemnmmmbyﬂ jHeeconopound dfdormulae | or 1l has the 3R,3aR
- chl or o-4-(3-(4-fluorophenyl)-7-hydroxy-3,
confégraﬂmg t et rahydr obenzo[ g] i ndazol - 2- yl)benzonitrile;
ani@ another embodiment, the compound of Formulae | or 1| has the 3S,3aS
2- (3-chl oro-4- cyanophenyl) 3-(4-fluorophenyl) - N-(2 (e
configiation: f onyl ) et hyl ) - 35
3, Bearbitier PR SOt HQJf'FBﬂﬁ@!Qb@D?H%&W@S‘S@R
29 WD 2008/ 053300 PCT/ 1 B2007/ 003207 5 I n anot her
confighi®Nnent , the conpounds of Fornula Il are sel ected
fr n
o R oLl o Eormulap | o | has the SR 3a
COnf[SJalrafthB~tetrahydro 2H benzo[g]i ndazol e- 7-carboxylic

acl'n%qg%} A o@ﬂﬁ%’j‘tgﬁy eon}oﬁ%?logg‘é% g’or h ds eresgnt aﬁ a mixture

of tv\womrdﬂore stereoisomers selected from the group consus’ung of the 3R 3aR

> (4-c henyl ) 3neychonent vl - 3. 3
ster o TR SR RS T PR 23 B Rseima il me bl
sterébigdmeya no- 6- net hyl pyrid in-2-yl)-3-cycl opentyl 3,

38\’ gla,ddE{_-g)tne%gR %dcorrr\rfo%nd of eenpr%ggAtllrrl]\(/jea lglneconta(l:n%rabnoéﬁ%rlmy‘fgroup

ormaxe(tylc?@bm@rsaﬁkrmﬁpfaﬁgw) 3-cycl opentyl - 3, 3a, 4, 5- t et
rahydr o- 2H benzo[ g] I ndazol e- 7- car boxyl i ¢ aci d; and

N- (- 2-(3-chl oro-4-cyanophenyl)-3-cycl opentyl -3, 3a, 4,
D. S-f&lbRRYEFermst

- The present invention comprises the tautomeric forms of compounds of Formulae

I and Il. Where structural isomers are interconvertible via a low energy barrier,
tautomeric isomerism (‘tautomerism’) can occur. This can take the form of proton
tautomerism in compounds of Formula | or Formula Il containing, for example, an imino,
keto, or oxime group, or so-called valence tautomerism in compounds which contain an
aromatic moiety. It follows that a single compound may exhibit more than one type of
isomerism. The various ratios of the tautomers in solid and liquid form are dependent
on the various substituents on the molecule as well as the particular crystallization
technique used to isolate a compound.
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benzo[ g] i ndazol - 7-yl )acet am de; 20 In anot her
enbodi nent, the conpounds of Fornula Il are sel ected

wo p@s10533e0 gr oup consi sting of: nethyl PCT/IB2007/003207
2- (3-chl or o- 4- cyanophenyl ) - 3-cycl opentyl -3, 3a, 4, 5-tetr
ahydro- 2H benzo[ g] i ndazol e- 7- car boxyl ate; 2-(3
-chloro-4-cyanophenyl)-3-cyclopentyl - 3
a-methyl-3 , 3 a, 4, 5-tet ra hydro-2 H 25
benzo[g]indazole 7-carboxylic acid

2 Scr??’h?pré’gﬁ ¥ )’%/@‘ I\?Qelnqéln)m@f ?% ché form- &2 salts derlvedS from

hiermi Nid8@de! Bedekdidox 818 | d, a salt of th
mor?'a 3-ch Iéo%(l) cyangg?weny ) - 3- ceﬁl%upaern%o;rllpoﬁn(Qaﬁ?/d?oxge

comqwn;i oy %ad,vargagqguﬁah@d@ @ne or more of the salt’s physical properties,

sucﬁ'_é‘?%?@ég%%ﬂ %ﬁ‘éjrﬁ%%leﬁtp%aé%% gﬂﬂ?ﬁﬁ'& gk g%&&urgs gnd jumidities, or a
desahlyldrsoubliltbyrmn@{it&r Groit] byscawemt%ceam)salybﬁ &C@mp@und a130 may be

usea'l}%t eélg ?rrﬂ'n%% gjﬂgca‘ilcoh%{gglsrﬁgglgr idh whg colnp%[xﬁd

2- NBherbIaosatt |é1|ﬁgnm=.mohdjwédmnanstaredj dxbaipymer& (8apppdsetidd rfar
exah ZH b %q%&g%%o% )z)ggae%gr%)[() ary salfjl IS p%armacevpcany
accapt(aBtec hfrné @enéh rpﬁanﬁ@éamuéwe{’cc@g@bww eTels 13, a3s"a|t4or5pér@d by

trah dr o- 2H— zo[ g]i ndazql e- 7- car.boxyl i ¢ aci d;
"@'ﬂ IEW’BH'@ﬁ);Pf Il ﬂ\l'f@yqﬂ %‘ﬂ‘é H‘lh@ﬁ? pDign, afA gase whose
catl5n t |§tg(eﬁ86é¢1¥] eoaé-heﬂaa ROALIKE FOHIRAER EcoiTsRIPRBNY bhﬁm@é‘deﬁucauy

anot nbodi ment, the conpounds of Fornul a

accapf@b!@e‘;aéfétaé@l pﬁft@maﬂm @sgﬁub@@pm@@ﬁ@. of thehgpetiiods of the present
mvémtkﬁb“et}é é’oﬁh&%%%%ﬁ%%bgj d]ﬁbl tr@%‘tw@tc{)ﬂﬁ% a)rer’?t’céﬁrg%und

tetra ydro azo car I C acl
Forgjs(-:-gn mﬂdmu@g,4h@ygitsocpfrtb¢|yomp3ur(d;¢fuhly||r)ve®tlon are non-toxic

“ph%@ri’:ég:;e%fléﬁﬁ/ra%la¥gfa8fe2§3'ltgf% nérﬂ{sgédc%ﬂﬂﬁgggd within thé {aernp]oxyl e
“‘ph2misseatitally@cteptpbiecgatitehrefgr-t8 nob-toxt balts &-the cyinpebhds2ef(this
invefflerieh o@ ek Shared by sratads Bpe base Kith aatiipblg crganic
or imﬂgamc acid.

Suitable pharmaceutically acceptable acid addition salts of the compounds of the
present invention when possible include those derived from inorganic acids, e.g.
hydrochloric, hydrobromic, hydroflucric, boric, fluoroboric, phosphoric, metaphosphoric,
nitric, carbonic, sulfonic, and sulfuric acids, and organic acids, e.g. acetic,
benzenesulfonic, benzoaic, citric, malic, ethanesulfonic, fumaric, gluconic, glycolic,
isothionic, lactic, lactobionic, maleic, methanesulfonic, trifluoromethanesulfonic,
succinic, toluenesulfonic, tartaric, and trifluoroacetic acids.

Suitable organic acids generally include, for example, aliphatic, cycloaliphatic,
aromatic, araliphatic, heterocyclylic, carboxylic, and sulfonic classes of org‘anic acids.
Specific examples of suitable organic acids include acetate, trifluoroacetate, formate,
propionate, succinate, glycolate, gluconate, digluconate, lactate, malate, tartaric acid,
citrate, ascorbate, glucuronate, maleate, fumarate, pyruvate, aspartate, glutamate,
benzoate, anthranilic acid, mesylate, stearate, salicylate, p-hydroxybenzoate,
phenylacetate, mandelate, embonate (pamoate), methanesulfonate, ethanesulfonate,
benzenesulfonate, pantothenate, toluenesulfonate, 2-hydroxyethanesulfonate,
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2- (3-chl oro-4-cyanophenyl ) - N-[ 2- (et hyl sul fonyl ) et hyl ]
-3-(2-nmethyl-1 ,3-thiazol-5 yl)-3, 3a,4,
w®B 2408058y dr o- 2H benzo[ g] i ndazol e- 7- car boxamn deCT/IE2007/003207
anot her enbodi nent, the conpounds of Fornula Il are
selected fromthe group consisting of:
2- (3-chl or o- 4- cyanophenyl ) - 3-cycl opentyl -2, 3,
3a, 4-t et rahydr ochronmeno[ 4, 3- c] pyrazol e-7-car boxylic
acid; 25
2-14-cygno-3- (trifl gor orme 1) |.opent
sutdfiie, BYOPSa A p iR aRe AGRY Rt %Jﬂw@ﬁ@rleépﬂoﬁﬁlﬁﬂ’@rate
gal@tiidhate? adipatey alfivate, RityHieD baﬁfhara% CHMIpRBRKERS - 2

3a, 4-t et rahydr ochromeno[ 4, 3- c] pyr azol e- 7- car box I|c
cyc@@patangh@plonate dodecylsulfate, glycoheptanoate, glycerophosphate,

hep@ar{o%té:me%ﬁ’oagroc %tbe@yﬁaphﬁwé?é/éiﬂlfeﬁﬁt@t it Zpaimoate, pectinate,

tetrah orreno[
3- ph?rpslwralz@nete7p@satb,opmlat@ ﬁm‘rayan@te losylate, andedecansetends

of Iﬁ Qﬁot‘ﬂ%?érﬂ%dlh{%ﬁ%g{blé s}ﬁﬂ ﬂé%ﬁ@fﬁbn@élts formed include the

st'er eor soner s EnNANCT Orer S
acebhtasa&ptaetataebenzdme hesglaf, djcarltonaterogrbonats, Hisulphatdisaphate,

ds of .E | | ‘ |
bor S P g B PP Bopiaer PEale, BT A SHsRiRlp alfonate,
glucb.ﬁ'omtéﬂ@é)tgﬂwrgbh@sﬁménHﬁeorggfeohg%rgﬁhlgg?/eggﬂdé% ;) gg r3 307
. g. I NaAdl VI
nyck SRS, NN AorEs ISR etlplss AiARIP JoRlpate, nitrate,
orofddé xRS, ﬁa'lrﬁi@été)’paﬁm@@cec&fﬂ%%msy 3getnr]ﬂ\ol”s"f)ﬁé’c@fdﬁh|drogen

|nvent|on can b resent as the aR stereqi soner

PhQSﬁEat@sS%%Qaéatt%rSé%@tﬁréleC"i!a#e, tﬁgr%ﬁvﬁoﬂl%tpéﬂid§ﬁmoaqeﬁﬁe salts.
In a%Bti%’i‘%nﬁ)to%Tn?&ﬂts senPJtlv@ HIt Il uge%fenkéﬁés‘&[foné@rr?yd?é romide

hese stereol soners. In one enbodi nent, the compoun
anoblnydtmlﬂw@e | or Il has the 3R 3aR 10 configuration.

1 ARG UNGEL Ly DRy ERETU S8 e ey
suitablequhampaceutichlly acneptabtelsalfs theraofl ey imchaxie alkalhmeta kelts, e.g.,
sodi@nn%ggoﬁgg phﬁaﬂ%u%lk%ﬁhe Sﬁhlllarllleﬁggélan g %F? gllgnn%? magtnre]glum salts;
and salts formed with suitable organic ligands, e.g., quaternary ammonium salts. In
another embodiment, base salts are formed from bases which form non-toxic salts,
including aluminum, arginine, benzathine, choline, diethylamine, diolamine, glycine,
lysine, meglumine, olamine, tromethamine and zinc salts. |

Organic salts may be made from secondary, tertiary or quaternary amine salts,
such as tromethamine, diethylamine, N,N'-dibenzylethylenediamine, chloroprocaine,
choline, diethanolamine, ethylenediamine, meglumine (N-methylglucamine), and
procaine. Basic nitrogen-containing groups may be quaternized with agents such as
lower alkyl (C1-Cg) halides (e.g., methyl, ethyl, propyl, and butyl chlorides, bromides, and
iodides), dialkyl sulfates (e.g., dimethyl, diethyl, dibuytl, and diamyl sulfates), long chain
halides (e.g., decyl, lauryl, myristyl, and stearyl chlorides, bromides, and iodides),
arylalkyl halides (e.g., benzyl and phenethy! bromides), and others. In one embodiment,
hemisalts of acids and bases may also be formed, for example, hemisulphate and
hemicalcium salts.

34



10

15

20

25

30

35

configuration. In another enbodi nent, the conpound of
Fornmulae |I or Il is present as a mxture of two or
WOR008/0533e0 eoi soners sel ected fromthe group coPGT/H200mM03207
of the 3R 3aR stereoisoner, the 3S, 3aS stereoisoner,
t he 3S, 3aR stereoi soner, and the 3R, 3aS 20
stereoi soner. In addition, when a conpound of the
present invention contains an al kenyl group or
noi ety, geonetric isonmers may arise. D. Tautoneric
For 25 The present invention conprises the
F. taﬁﬁ%ﬂ?c fornms of conpounds of Fornmulae | and |I.
Wheniso witthid Qlﬁelé@dpei of tnepiesantenveition Gossechllddl ‘pradragst of the
| ow ene utonmerjc,iso [

compougds ShEpTaF wmloﬁgw corarc e RAlend SomponagpLany of

ForRiuficbr 1f WHICR T4y %'ll&lé@mﬁmﬁ]a%lo@@émﬂtﬁlw th@fnselves can,
Fornmula 11 containin an i m no,

whesy adirinistergd dfp or @ntOStge @aplv etzf %Wéﬂ@‘é lrtf%let)raﬁ%vn%sfﬁfﬁw of
, i
ForFOFRALSERAIAE neCa R 3 4mi gy sl cbyae. sue
derivativasyare referreddomerprodiugstie various rati os of the
ta ' r t
S B L o R 0 G Ly Nove
Delivieey BgsteimspValr 14rAGS &yhipoaiunoB8eri¢ehiHiggokel ansledy Stella) and

By P BB RGOS DR DAGOIAL B HEL (KhehRoshe

Am@ﬂ&’anbﬁhéﬁ%tehﬂcél resd@ationf P$@drt|§s headcorthnte auith the invention can,
i norganj c or g@nl Cc .aci ds. i

, .t he .
for Béﬁ"f‘P'@uP%Pr%ﬁB Maeplaolc'g%?wep aig h@%wﬁ%k}ﬁae%vnwthe

corfB s 3 ARY Bf HEEndIfe PHEN Rith FRAGINGhoiblies IGRvin 1 tRESESSIGIRN in the
properties, ~such as enhanced pharmaceut i cal stapili tPé

art ap “profaietiay asgiﬁﬁéw%ﬁcmf@sexaﬁwlm i Resigreaf Prgdrugs™ by hou
)Ly in water or oil. In sone
ﬁjdr:??arr@@élge\ﬁ&h Pg?dd of a conpound al so may be 10 used as
an aid in the isolation, purification, and/or
resolution of the corrpound. Where a salt is intended
to be adm nistered to a patient (as opposed to, for
G. exd‘vlelhedsbéT@tmemd inan in vitro context), an

e ke bt B R PRGSHI G o6 Pl S scfon n

sulf}@dtthapihgpﬂrsedcé:ptlble(:to Malvinigrsgich aocmmnmmndbyoédtﬁm\rsnm@etolthe subject

anion, or a bhas
a therapeutncahy—egectlve amoun?ou‘e one or more compounds o\Mgormulae | and ll'as

described above. In one embodiment, the treatment is preventative treatment. In
another embodiment, the treatment is palliative treatment. In another embodiment, the

treatment is restorative treatment.

1. Conditions

The conditions that can be treated in accordance with the present invention
include, but are not limited to, cardiovascular conditions, renal conditions, liver
conditions, vascular conditions, inflammatory conditions, pain, retinopathy, neuropathy
(such as peripheral neuropathy), insulinopathy, edema, endothelial dysfunction,
baroreceptor dysfuhction and the like.

Cardiovascular conditions include, but are not limited to, hypertension, heart

failure (such as congestive heart failure), diastolic dysfunction (such as left ventricular
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15 cation, is generally considered suitable for human

consunption. Pharmaceutically acceptable salts are
w@arosiosash@ar | y useful as products of the net hodRCDIB26003207

present invention because of their greater aqueous

solubility relative to the parent conpound. For use

in nmedicine, the salts of the conpounds of this

invention are non-toxic "pharmaceutically acceptable

salts.” Salts enconpassed within the term 20

diasi@'&aiyg@ﬁm%ﬁ%%@éé%gjh LRl CarRthdiired BlRlolb RGN sy i€
dysfyeotora{sugh ps spﬂbhmlhéan failare), |aug1ytﬁmlaf iselierhias bypeirtrophic
carditimy iR, SuBar Sardoddslh T Sserdi A BEHECHTPYs dealed
artefia %c@fmyé&rdlﬁf r@:ﬁcﬁﬂc Ieﬂuwtvka@cumwmm shyalcardial

i ncl ude those derived frominor

ani ¢ a

infafgfigh defIvepiriculan PRI EPRIM, é’ecrﬁﬁcgﬁeets?n @ag'r%r F%f%'ac%es'ons
vasEuIHP\FvaP ﬁ%eﬁtroW%ﬁH@tﬁé%l tm@&é‘ﬁ@ﬁﬁﬂﬁm fecroBistdficéronary arteries,

car boni c; fonic, and sulfuric acids, and organi c
Strodicl mdthe I@e acetl c, benzenesul fonic, benzoi c, citric,

I -

e e&:al gémgg{\éllgﬁ l‘BgE %ﬁoébw@é rlllﬁvétea kg %&uld&hbé?ﬁlé @nd-stage
renakdiseasesdibbetit mephropathy ae@:mdhan@éllwdd)ﬂﬂw; increagest glpwerular
f|ltr%%ng%r$§ﬁ,: %8%1@51% gé%r%{:%es %I%grl}lélj fif ré{%ﬁ‘%%ghbgrgrﬁgédjéreatmme

ener a

clearsacd Insicroalbupiadriag remahakteabpmhmtlsah;emualeelmsl ihrombotic lesions, - .. ="

glof BouBad seiseisa e Tihtoss o ARTARINSeRiIaREE eeing et
protﬁrera]{tii@h o mfa@taﬁl:l@rngndiﬁhelm hhdl teaargiah end/or extracapillary cells
ri uor oacet a

f
(crepegbish AxBangpREivsat .f@?ﬁ%‘af?ig"@ oy sth af W %ﬁ?]%%&'w"ca"t

hyﬂe%éllﬂfa'nﬁ/ ﬁ?dingnantmebhﬂiselerm&nbﬁbg,ls&bﬁwremaﬁ@n
e, fumarate, pyruvate, aspartate, gl utanmm

35
thrmbmmf@ls alreamiliapy Mﬂé @&rwlarﬁbgwﬁtn@cr%ﬁeaﬂ%ffgomboﬂc
mlc?@éd a%‘n@ie H%yé#eem{gggﬁﬁféﬁjlgand mtbmés@él@} ah8 the like.

onate noat e nmet hanesul fona te,
et Hammhﬂmnm includsebutene sat naited o, lives sirdosisn ves ascites, hepatic

2- hydr oxyet hanesul f onate, 33 WD
°°®%8@%%§§6{5@@§m82007/ 003207 5 sufanil ate,
cyc\l/ashebay kanditiorsuhElodetbat asd getriimiteddo dhrombotic vascular disease

:suglai ia% gng %rn& {ﬁi;rfeé:?gsg% ﬁfg\{ags lgri%bﬁ I)rrag&%%?a‘figwo?% Hlood cells,

and RISl ra&d!cfr@rmﬁhlethrdmbdsbsr);embﬁfnmlwe rarirenapathy (such as swollen

myglgg%%%gjlggu?rhgag% c&f&% ﬁg% %c’teélg!a ?n%rtrcl) odS Rgdal}laer’ thickening),

athérdigRiidistRerdaked @b@sulé}%hﬁﬂlﬁnc@@uﬂﬁab tiffieet fgdaited ventricular
3- phenyl propl onate, picrate, piva t hi ocyanat e,

complpeagad raskiredndetuAbsRERIEneE) Engbeial YERG iR the like.
exapRmatiry SBhdiBtHLinatds R ars AbtIfmifertaBAktHrifis | (Fof %xérhsle,

osteoarthritis), inflammatory airways diseases (for example, chronic obstructive
pulmonary disease (COPD)), and the like.

Pain includes, but is not limited to, acute pain, chronic pain (for example,
arthralgia), and the like.

Edema includes, but is not limited to, peripheral tissue edema, hepatic

congestion, splenic congestion, liver ascites, respiratory or lung congestion, and the like.
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acetate, aspartate, benzoate, besyl ate,

bi car bonat e/ car bonat e, bi sul phat e/ sul phate, borate,
w@vspsi3e) citrate, edisylate, esylate, fornmatBCT/IB2007/003207

fumarate, gluceptate, gluconate, glucuronate,

hexaf | uor ophosphat e, hi benzate,

hydr ochl ori de/ chl ori de, hydrobrom de/ brom de,

hydr oi odi de/i odi de, isethionate, |actate, nalate,

mal eate, nitrate, 15 orotate, oxalate, palmtate,

pa osp [ h Qgen .phos hate/ I.dr.oge .
Db EpeRERRiide, AT A BHE AR R P aREs uped dinbetes
melliosy Tgpe Ilaﬁubetésj meltspglacssy sersitivits, preldiabatiotstite, syndrome X,
g.%;@l ment, representative salts include
an{ fiesul fonat e, hydrobrom de and hydrochl ori de.

Furihperamisodinemr metmdﬁlemsméae@frrowmelgaaw&m%tmg of
carry an acidic noie 20 suitabl e pharnaceutically

carﬁ@aeﬁqw @nditipps, reﬁ@rceaﬂltlﬁw ﬁnﬁdll"é’d%o"éil'tl@@ﬁi net al
sal Ih%noﬁweg emboﬁﬁ’ﬁjédf r?nQ rcoH&’iE?r? & 4 PRvhScul A é‘cﬁ\lditi%ﬁ
earth netal sal Clum or magnesi um salts;
andnsa@btherfem@dmn%tx themhdlaom i a)c@rdmveswlgmumsi;txoe sglected from

eSS IR, B B B SR AR g
mysmrdm,l mfaimtndn)dleﬂgealnuman hmeraomwlané strbbanz at hi ne,
I di 25 |
regratone! G e srafHamIBeaRa PR sarts T
. Ofgaran@tr&aa|etr&)oﬂmyerheth§wdﬁdf16m§ regpadaey, tertiary or

tern e sal uch, as_tronet ham
o iyl sEboRTReT g cARgHGh injENEQREHAR ByPerrophy.
chl laramm@m&a.m&hon!hbr&ndmbmswukleam ne,
et hyl enedi am ne, [ um ne (N-met hyI gl ucam ne), and
pr oBaAngEher BHQOE“WQWWQ@W@@%& areng! gensdilian. may be
qu al kyl (C1-C6)
| R Crioklin e 0Bl o,
Chl lprarais; ehitomirass, tharsandbioRisThuge | daaPlegimalits at os
(e.qg., dinethyl, diethyl, dibuytl, and di anyl
sul f at es), long chain hal i des (e. g., decyl, lauryl,
nyristyl, and stearyl chlorides, brom des, and
2 LS B'e‘é s), arylalkyl halides (e.g., benzyl and
' brom des), and others. In one enbodi nent,
herﬁmwmesswhiecastwﬂse Healteba&e@rdh‘@ytoahé prelsent inveretivn ihclide
e and. 35 mcacumsat

ma A POSAS S Rl BaB A RBBIRts 118 Plesept BHF TR inglude, buPare not

limited tv, Bakiine, BN BoVIe! EprineCsQIlie, ldW@bbﬁHhearr@dents Iaqomorphs
so- cal Iéa @r odr ug of the corrpounds of Formul ae
prirgatgs; and g ke %W%ﬁl%ﬂi‘“@@é“é’ﬁeredﬁmbwmﬁﬂy humans

areQuitablRrdiicr®s. | H@had SubBLSIndPYe BAdither hbAhA& d &1Rny stage of
devperl?gnrqrgn%ol ogi cal activity thensel ves can,

3. Administration and Dosing

The compounds of the present invention are generally administered in a
therapeutically effective amount. In one embodiment, the compounds of the present
invention are administered in a mineralocorticoid receptor antagonizing amount.

The compounds of the present invention can be administered by any suitable
route in the form of a pharmaceutical composition adapted to such a route, and in a
dose effective for the treatment intended. Therapeutically effective doses of the
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when adm nistered into or onto the body, be converted
i nto conpounds of any of 10 Fornulae | or Il having
wo b@sasssir ed! activity, for exanple, by hydrol p€T/B2007/003207
cl eavage. Such derivatives are referred to as
"prodrugs.” Further information on the use of prodrugs
may be found in "Pro-drugs as Novel Delivery Systens,
Vol . 14, ACS Synposium Series (T Hi guchi and WStell a)
and "Bioreversible Carriers in Drug Design," Perganon
Pr ; j
corriiofids of e fre et el ERfired b AERENTANERFIERIBELE S, or o
treat theenedioal coaditionf are rea@hy*piseerta‘uee@ bmoue@ﬂommarbé pkilkdn the art

f | d
usingREre iR bfa cHIFal #BPRgches Rl e el 2Rt Clnown
BOThB @lgsag%reldlrﬁén for th&eomptbmncﬁaanermfong)oegloes ‘toataining the
escri exampl e ro
compgings ekeigt S 1 ATENG 8 melirs. Tabefino Bis WS ety Bgight sex and

mediéR %bﬁ@iﬂén SheefRis RN thd dueRty ¢Tihd béridiein; BeMute 6Sadministration;
net hods for treating a condition in a sub ect havin

anddhe 308ty ths RAIBUIRESAMRPUSGHNRIOVH dT"t‘LiSotﬁe dgsage regimen may
di i Bk cﬁ‘IE’ S% Qﬁloﬁumcﬁ.‘éﬁg Ie?v'éléfrom about 0.001 mg to about 100
A Rerapeut i cal Iy-effective a

unt of one or nore

| mg obthecompount! of thenpreaentiinvandion per kilagearoof bedy weishbpen gay are

user1 {E@Q&%‘nﬁ?ﬂ{ of tﬁg‘éaé\{e-@%gd nc%);f]ﬁtdffﬁ)ﬁ%qﬂto‘?k'e\‘ﬁoodlment the total

ano e treat
dailpabke af theeconeandefithe prasaltdm\me\tioe (dcbaiiniskared in $ingle or divided

t t t i
dosk G chcHY| o SR R hertp aPRRq moudi bt doriupana
bodyh'ﬁt—:-@ﬁtiismréndthbfﬁmﬁl bdﬂﬂnemtnﬂieudml déityt dcweeofgm csbmpbmrrlﬂof the
cardi o u C ns, ren t
pressiitdTeni 1 s capulC G mobiabann 10 S caother' V"
emBSUIREhi, @tStotAl dally d6£ is TRRAEBYUL crtmsmmghu ab()éiw:? MgAgy. In
peri pheral neur opat h%/aj’rldl nsul i nopat h

ano@m@mmd‘raﬁmdv@rtm?éé osggs Efam%@ﬁt%ma%ftaﬁéwfohmglkg
anotiist etn'it?oq.mgﬁr trféatbfyl eé(rﬁﬁd‘déeq{% foANEthdut @rBSmgn@l tH%oufO*rB mg/kg. In

are not Imted & ertenS| on, heart failure (SUC

anoéi@rasmiywﬂemetheetatal deilyi dasedy from akaus 0i 2 maderta @@putﬁ mg/kg.

IR i 4P, oS08 BBy of o5

to aveat 75 keni Amﬁyﬁlcmmdmll resdily ¢ ml%@tdﬂ@r@’"m Hb$eﬁgfpr subjects whose

weiifftff%&l htﬁ%s%% g ?ﬂ%?%n%a% g'fiy er@?arﬁisﬁ'ﬁé b&mm?ﬁféhoﬁ%lf 'tHérc.eampound

of the present invention can be repeated a plurallty of times in a day (typically no greater

than 4 times) to achieve the desired daily dose.

For convenience the compounds of the present invention can be administered in
a unit dosage form. If desired, multiple doses per day of the unit dosage form can be
used to increase the total daily dose. The unit dosage form, for example, may be a
tablet or capsule containing about 0.01, 0.05, 0.1, 0.5, 1, 5, 10, 15, 20, 25, 30, 35, 40,
45, 50, 55, 60, 65, 70, 75, 80, 85, 90, 95, 100, 125, 150, 175, 200, 250 or 500 mg of the
compound of the present invention. In one embodiment, the unit dosage form contains
from about 0.01 mg to about 500 mg of the compound of the present invention. In
another embodiment, the unit dosage form contains from about 0.05 mg to about 250
mg of the compound of the present invention. In another embodiment, the unit dosage
form contains from about 0.1 mg to about 200 mg of the compound of the present
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cardi onyopat hy, sudden cardi ac death, nyocardi al and
vascul ar fibrosis, inpaired arterial conpliance,
wop@sasdal necrotic | esions, vascul ar damage, PCT/IB2007/003207
nyocardial infarction, left ventricular hypertrophy,
decreased ejection fraction, cardiac |lesions, 10
vascul ar wall hypertrophy, endothelial thickening,
fibrinoid necrosis of coronary arteries, stroke, and
the like. Renal conditions include, but are not
mvéritlﬁht ﬁgar‘icghelgérﬁﬁi?dlhqeﬂﬁ%@ﬁn‘i’iﬁﬂésalg%ggrrﬁ Bﬂleounsr bbout 0.5 mg to
di sease I abet1 ¢ nephropat uc renal ood
abopt 4% moraf rﬂeeag@ﬂpglunﬂmfrtbeweseht invemfiagron fracti on,
proteinuria, decreased glonerular filtration rate,
decreased creatinine 15 cl earance, m croal bum nuri a.,
renal-arteriopathy i schem c | esions, thronbotic
Ie%Jons Qlobal er 0|d necrosis, focal thronbosis

H. ling and proliferation
of Thetpressmpinvieation ﬂeméotsdnﬁbmsﬁs @R RESHNE id) of FdEhQkae | or i for
extraca&@l lary cells (crescents), expansion of

use 3% 3 g H@Seﬂ U%@%aﬁem'ﬂt erur\m 49s8ge capsule).

si gbhdRANEMbONIRRINE Qhé Bleakhi MvedfRin @hfdtises the use of a compound
nephrosclerosis (such as ischemc retraction, 20

of Fopnaland we Hfesing reanufagiing %freymeﬁtpa@entaésugla A8 agmit dosage tablet or
uni decglﬁl é‘@é%n{f@ﬁtb?ﬁé%n%ﬁﬂpﬁfg h]ﬁcélpg?\\/% [bga)'sﬁ’(qé‘é@ﬂgﬂ in the
abqve lsectiqns\discussinginétbeds ofrtoetaﬁmnt Untor\&reenbm:hmbnhtheecbndltlon is

nyeRensid o el toqinplihe RAHHET s BN Gme 1 not uae,

but are not Iimted to, thronbotic vascul ar di sease
.25 (such as nural fibrinoid necrosis, extravasation
and fragnentation of red blood cells, and |um na
l. and#hermm@bak@mmab@ﬁdm;) proliferative arteriopathy
h,as, swo oin urrounded by
rru Oﬁﬁlfstf%%t'ﬂ*ﬁag%f thg%avd* ?re{ﬁréﬁddo Pd et‘%‘?ﬁ&@é‘ﬁ%@ﬁ
FormiulR 105 ¢l &Inasd Sdmihpgsreasadny %ﬁu\db@rﬁd sém%,l I,@wg‘rﬁatﬁ@uﬁh
as stiffness, reduced ventricul ar onpl i ance and

pharacrutigali-acePiable safts are suiighle s applieations hecause, of their
greﬁt@@'atﬁﬁ&u‘s's'éﬁlbllgpréléweqmﬁ?é é%nf?&%ﬁbédrﬂﬁp'aﬂﬁltlﬁqethe%hpounds

are not limte arthri exa

of ths presantinventios caniberadaministeseq indthe ierys ota pharseace(tical
n{ﬁé%gak\ %omg)piéﬂg'acccﬁﬁzéJdﬂC&f'F‘{)ﬁnqul drenaf é pﬂbﬁﬁgée%ttlcany acceptable

Pai n I ncl udes,
saltlthwo%and @, phacmaceiimalty-acdaptatile camien Gﬂwercaemrqahme a solid, a

¥ P50 g B8 el P ELIB 8 4ol odpostion,
for exangssta tablet,sphlehn ican comgesfromlm 09% @ 05%sB) Weight of the active
con'nrp%%%s[. abﬂ1e¥ pﬂarmgg oglc r] ilve subs?anceshceanlalsl,(o be p?e%ent

The active compounds of the present invention may be administered by any
suitable route, wherein one exemplary form of a pharmaceutical compaosition is adapted
to such a route, and in a dose effective for the treatment intended. The active
compounds and compositions, for example, may be administered orally, rectally,
parenterally, or topically.

Oral administration of a solid dose form may be, for example, presented in
discrete units, such as hard or soft capsules, pills, cachets, lozenges, or tablets, each
containing a predetermined amount of at least one compound of the present invention.
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WD 2008/ 053300 PCT/1B2007/ 003207 5 I nsul i nopat hi es
i nclude, but are not limted to, insulin resistance,
waywe/053300 abetes nellitus, Type Il diabetes neCT/1B2067/003207
gl ucose sensitivity, pre-diabetic state, syndrone X -
and the like. In one enbodiment, the condition is
sel ected fromthe group consisting of cardiovascul ar
conditions, renal conditions, and |liver conditions. 10
I n anot her enbodi nent, the condition is a
In ahéih %E 8%‘%‘3%’1&& tﬂg%? Itédﬂﬂnlsfrgtlmgg%% u‘?gtﬂ:’%w p %ra#‘ul]f:e form. In
con Ion Is a cardi ovascu con ion sel
anothes embm#nnemmmesiralr@seffomy Eesubelingjuah subleas tfof axdmple, a lozenge.

h f
I shRF i oo ol U Pl poERd By ars aiinariy germbined
witH tneaooinb ey adjolends. Nenthe cabe oﬁ@d]ﬁulds?fablléis Wﬂeﬁmﬁﬂﬁe dsage forms
anot h enbodi nent condition is he

alsct Bay GPRPTE R BUTIGTHACET SLT R be PIoPRICH S ahSTE $atngs

ventg éh@ﬂhbﬂémﬁ?ﬂ@iﬁféni QﬁQD’admlh@tran Fh%S/ b%ﬂﬁ’%qiqmosetfﬁﬁn Liquid
condition is stroke. |In another enbodi nent,
dosage dermsoar pal adminisiratien mﬁque@ for expmpéﬁ, ahﬁgnaceutlcally acceptable
I t S
em 5ot sHililons) {18 pERKhs, St i BKRAEhning thefdluents,
conmfppnly wged in the adilei gacwetemui’otmhl @nmm;t@os alstomwaye compa$€ed

adjlf\néaﬁlgsraspgﬁ ab %ﬁth@t 8&1%%[&%' QLYS‘;%H?@' ﬁé‘folngg ?%é SV etening), andjor

ccordlng t
perfumieg Bgemtsi| ncI ude, but are not |imted to, canine,
bovi ovi ne orcin

egé%ﬁgther g@%%ﬁ rth FEﬁ;?gf l@ge“%%ﬁp ﬁ@eoarghﬁral dose form. -

"Pamrﬂmpaﬁmlﬁmmﬁah'slnblndé§ €6 0exdniplegibenizpebie mﬁectlbﬁﬁaﬁ\tﬁavenous
e suitabl.e su n subjpects ma be_ of. eithe

lnje{j@q{@e}nt%&r@pe I&e@@g&gcg Bd%‘?‘ﬁte nghinjections, and mfus.lon
Injefeibldprebaritions (2§ strifd Rikclitfe a@uwrml%léa‘gmdm JU5EERIdns) may

i nvention are generally admnistered in a
be fPHBP'é‘E%{ﬁ“FC@éCF'F@t%fﬁ‘?é@PW@rﬁ%@HﬁU'tqbﬂ? disRersingowetingtagents,

ancyc;}esugggm;,l@gge,qg the present invention are
admnistered™in a mneral ocorticoid receptor

antagoether agbaginent. thesresiest ovapinmenpises ieetopicebdase form. In
SRS B RS L EES Loty Al B B Fonosa
administration gmcﬁnlnmatwmbwnhalatlon In still another embodiment, the present
invention comprises a rectal dose form. i

Other carrier materials and modes of administration known in the pharmaceutical

art may also be used. Pharmaceutical compositions of the invention may be prepared
by any of the well-known techniques of pharmacy, such as effective formulation and
administration procedures. The above considerations in regard to effective formulations
and administration procedures are well known in the art and are described in standard
textbooks. Formulation of drugs is discussed in, for example, Hoover, John E.,
Remington’s Pharmaceutical Sciences, Mack Publishing Co., Easton, Pennsylvania,
1975; Liberman, et al., Eds., Pharmaceutical Dosage Forms, Marcel Decker, New York,
N.Y., 1980; and Kibbe, et al., Eds., Handbook of Pharmaceutical Excipients (3" Ed.),

American Pharmaceutical Association, Washington, 1999.

J. Combinations and Combination Therapy
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dose effective for the treatnent intended.

Therapeutically effective doses of the 37 WD
wQe@8/08538800 PCT/ 1 B2007/ 003207 5 conpounds of P€TYEB2007/003207

present invention required to prevent or arrest the

progress of, or to treat the nedical condition, are

readi ly ascertained by one of ordinary skill in the

art using preclinical and clinical approaches

famliar to the nedicinal arts. The dosage regi nen for

the conpounds and/or conpositions containing the

conpounds is based on a variety of factors, including

t hené ¥ompoads ofak phisenbiewentivh deh tﬁﬁenkfez:alalmminm combipfation

the patient; the severity of the copdit ut e
WIthdxth%roqhaﬁﬂgwgtcaﬂmacthm mengatwre@t) %J*tt%? Sﬁ&ﬁ@@%ﬁ’%ﬁ
premwmfnsa@ LByes. Tﬁ@é&n?&%ﬂ%ﬁﬁe b%leﬁﬁﬂv&mbn amrother

based he specific situation. Dosage |evels
phaamﬂutlgaltmctwg cpmpabwﬁ) q@ypbe agmiristered %@Hﬁaﬁﬁ?&sw(ettw in the

sam%:ogj%ﬁgseérm’ Slinl QR PEE dgée{r%ﬁftbﬁﬂ%)o& s*éa%ntmngcc@r%Tn 1¥n one

e treat t he 'above-i ndi cat e
embpditdénti theqoresentmnammodmnﬁms metheds derdreating @egangitien

f. t f j L Qi d
ol SR GBSV By PO B B
corr%ogﬁds @Fﬁ?ul@el Bhlollhh?(ﬁenagfrb k@(;é ad@itione;’rﬁha?nwmdalllylgpctive

we .1 n anpt her . enbo eto :
compgUtHy I Aot RN Hrobrosraalsnib Gal g frpigreutca
corrfﬁ@@lﬂbn Qoﬁ%slﬁg/ de@ «{r%@?@@hpb@nﬂ@bklormma@hgﬁ Imteing or more
he to ai 0 rom abgu
addwenﬂlgpft%maewcaﬂv ﬁat?wsgcomwvt@g el R b RSN accoRgble
cardpt al daily dose is fromabout 0.01 ng/kg to about 1

ng/ kg. In another enbodi nent, the total da”% dose IS
frmrpa%@mbogmaenmrp@ortraomr@p%dﬁ@f kgrmulae | ghHpay be co-

adnﬁﬁ?%‘f’édrﬁ/ﬁﬁ onk nﬁ&E%‘nuer"f’ds' yE)Eé‘P&ﬁeé 8f Jtﬁ@meaé?@r'éhcé)mglude (a) loop
about g. hese ‘dosages are based on an
dnuratr@agm mmmsemm«?&w e LARIX A Misirgginidef(seahoas DEMAREX™),

h I
berfeaBe Such s GUMEETY Sl Macie ab RIS - EDERAINGS): ()
thaazldeetymmdmfettcblss:ch an g:bl,orcsthlahxdas(sm’rf anDHJRITRS, ESIDRIX™ or

th =X
HYEOEIURl RO B R RHEY o B cROZIPER SLORETIG™
bengdthyazidey mydﬁiﬂhmeﬂnagde &ueh ast$iiJ RONTW)ab)sndimﬂambtmmde

dos onven ce, the nds
ety S B S i A, Fishiog AR CR A HARABOR froc o8
LOZ@LtM)d(@§ ea@mafumrdme-tyffpe@aﬁermudmdst drddrehatiases (sueh a@ay

unit dosa orm can % L%\?& to i ncre

HY@RQTW A, 3npd metalzane (S¥Eh & R@g@g or (%) apigazo Sine-type
dlu%ﬁgé’r&cﬁr ad'§ n@tﬁai‘oﬁé‘%@QePﬁotQ?&@rHls%agﬁ@Hfztllééﬁdégu@h QWttriamterene
(suctoas DZ(BEI\GUMT% arggamiside (auchyas M@AM@FM% M@@URﬁirdCW)
Prefetably 1Peo-Ldmini€Bfd diofti8'or aRPetBE villl bk PBtassium-wasting diuretics.
Potassium-wasting diuretics are diuretics that can cause an increase in potassium
excretion which can resulit in lowered potassium levels, including a decrease in serum
potassium. Examples of potassium-wasting diuretics include but are not limited to: loop
diuretics such as furosemide and torsemide; thiazide-type diuretics such as
chlorothiazide and hydrochlorothiazide; and phthalimidine-type diuretics such as
chlorthalidone.
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conmpound of the present invention. In one enbodi nent,

the unit dosage formcontains fromabout 0.01 ng to
W@b@wansB0® ny of the compound of the present | POBR20G1M03207

In 35 anot her enbodi nent, the unit dosage form

contains fromabout 0.05 ng to about 250 ng of the

conpound of the present invention. |In another

enbodi ment, the unit dosage form contains from about

O 1 nmg to about 200 ny of the conmpound of the present

WO 2008/ 053300, PCT/ | B2007/ 00
IR A RSB, o5 AL MRs OB o1 D Bia 1y beco-
adm’:lhn@!eted)wﬁh ﬁgoémdlu&é&r@utln $fiDamathef erhbéedigeny ehebop fditrBg is
in the Preparation of

nventj on a
Sel%ﬂs 6%@‘:‘{9\3/3@"4%%"%@&8%59 i Hvehanaier §rodimentngng gerore

comppRn@é ofF GRS NEY 1P alyYe'B-adininistrel withUroseRfideiSInastill another
nmedi cament (such as a unit dosage tablet or unit

emmrag@t eapsLmere compawsisiosmbleai!ms kmay he cpraggumstered with
torsbm{cf‘é‘t' on conprises the use of a conpound of Fornul ae
11 for the nmanufacture of a nedicanment (such as a
uhi anCdtweeg‘echhmbet ope or gire cadmpagrdscefifsuimelaet lortlrmay be co-

sl T35 gk RRRBEIEC TR s BN LTRRRL e de-vre
diurktic sreelentdbflomethé ,grcmhpeccmsmgngt; bbmlomthlhalmta ahd rrngdmnhlordtmamde.
t t It1on IS ar
in S b SRR sl R Coblp B phEShuad | ] Figy b co-
adniihietes@dith ichldSothidkRle! elh dti)) anbdiee enibgﬂlnﬁé!?}ﬁ@tw&sm@rfe cdompounds 4
ere as e COo oun

of FanUe | ORflrafnEE FoaRgIS B W AU ERP TN BEE ! ol &

SH AsotRéreeribbdiMhe ohe'or RHb €anpaaRdd satdRfadesatsay 88 co-
heir greater agueous solubility relative to the

ad"ﬂﬁ'ﬁtﬁﬁ‘?d vBRadikelinmidingdype digreticy rlfaastd,lbmﬂimro%hbqﬁlmenb the
phtl%iﬁﬁ&ﬂé-tyﬁé%[]fét@% ERBrthAiBAgI ni stered in the formof a

armaceuti ca conmposition conprising a conpound of
FbT annthen erppodiment ong opmaresowpolieds OfF erotkast ladyllemay be co-

adnﬁﬁlgferecf]\%ﬁgﬁe 0‘?%[’8 aﬂg%rte%ﬁ%grfv‘éﬁlngyen%}ﬁ%qﬁﬁimg?rs Examples of
carrier.
suitabiemngmamyomerﬁngrerwyawedhwmm lmchede:qmpapnﬂcdsm s

o PRI SRS AT TR 8T S trE

enataprip@uollas VAS@TEQHY; BNACAPESI I.ofElTTI""yrmbmv(eudubs; ARTAEE™),

clafAHL Hefehri Terogl s s MONBRRLY S P pahyndRiaglcppaazeri

(sudtpag EOTENSIET), mepﬁx(euah a8 PRIRIVIL B o zEeWRmT @}Jtspm%m
osition is adapted to such a route, an

trangPRROL GULH RS MAVIK T BEHAER: DEWORHKEDEXPHL(aHER Ao INIVASE ™)

fasidotril, S-allymercaptocaptopril, and pivopril.

In another embodiment, one or more compounds of Formulae | or Il may be co-
administered with one or more angiotensin Il receptor blockers. Examples of suitable
angiotensin Il receptor blockers include candesartan (such as ATACAND™), eprosartan
(such as TEVETEN™), irbesartan (such as AVEPRO™), losartan (such as COZAAR™)
olmesartan, olmesartan medoxomil (such as BENICAR™), tasosartan, telmisartan (such
as MICARDIS™), valsartan (such as DIOVAN™), zolasartan, FI-6828K, RNH-6270,
UR-7198, Way-126227, KRH-594, TAK-536, BRA-657, and TA-606.

In another embodiment, one or more compounds of Formulae 1 or Il may be co-

administered with one or more calcium channel blockers. Examples of suitable calcium -
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conmpounds and conpositions, for exanple, may be
adm nistered orally, rectally, parenterally, or
wo ososd3dy. 35 Oral administration of a solid POFSB2@NWE207
may be, for exanple, presented in discrete units,
such as hard or soft capsules, pills, cachets,
| ozenges, or tablets, each containing a predeterm ned
anount of at |east one conpound of the present
i nvention. 39 WO 2008/ 053300 PCT/1B2007/003207 5 In

chafgl e PR p e pe ARRLATCE ARACAT SR e
PRocaJRBdAsne) ﬁ/ﬁrramgﬁ (ilgfbf%s g%uANTM,?c(t)r?VERA,-Hsm, I@O?MN@R?‘ and
vERSERNPG.citlagem el 85 GARIZERTY CamBZaMCTi BRRHZEM Lam,

CARD!EEM‘BRWM@\C@R“ hﬁAm@wfan@anAzA@w) is@éﬂlﬁ'hé (s@hqas

t he dosage forns conpri se buf q
DYBEIRS ™Ak Y VAL BB R amiacipio (e s UARVASS ™) Glpsipine

@l | ™
(su??q s P’SE 3l eﬁﬁ oﬁ?&&lpjr%r cRETSULA ? b%B IHWPQéu@ﬁ a5 V/ABCOR™),

rm L osage or ora
nicardiping, yateaidipine,i dn:\udlulss, bmanmlmland rﬁNQr&ﬁa@%&ﬁ ically

AGESRORBI EmoBEHIcR A or3RhM AR AL SPERTIALS) oY F e o

I XI F's contal’ni ng iert uen conmon
administdred avith dre. @J. momaiem ))loc&rsh E(xampdm dflsurlablalbeta ihagkers

LB e A ARt bl e SR s

(supiens CORBGAYE Addololl (Budingd CORGARDIMMBIrdpraridisl (SUES&NIINNOPRAN . - .-

xu bl pelog RERPARAS Per ol fiohasy LR ATRH B), metoprolol

(suSiBS UDFTFEISISOR™ 8Rd WQJFEROLJ%LW)V aftidfol (éu&h%tTEN‘@RMINTM)
I ntraperitoneal | ranmuscul ar injections,

pmﬁiwfﬂr@g@@aﬁé{'%ﬁN%@t awtofalnand hs@RIAWH. | nj ect abl e
PiSBAGREE Ql'%oéiﬁwéi’\t on%tcﬁrm&% domdﬁ)%ag bPF&Wﬁé’é‘ﬁoPl’i may be co-

ol eagi nous suspensi ons) ormul at e

adraipistrrad withtanet wénwﬁcamhaabbcisﬁgs ngxamplestsf @uaabé@ elrdarkinckers

T e T

DIBEN%YIIINEW) lerrazealm (SIUCHIaBtI'h%TRINTﬁbd)DfélFﬂ3/4'fS‘|en¢) QR;E@M

A8 BRI or, dt e e e oFEGAME or f ey bo o

adrsmlsltéredm.mlhrtme @mhordi - bethfwoqke5§6m exatbplerdf erduitable alpha-

oot Rt BnaRE ien &8 R Bl Tl o fiEAbR e . o 2

pmaan@mauémbaanmem toneey radreobfhounas of PHraduiRs Boit Il &Ry be co-
03|t| ons of the invention nmay be repare

adrB‘P‘Sﬁ{@ Wi neRIRCTRAIMRRItIoRS refe st %ugﬁarﬁﬁles of suitable
ald§5tb Rk B ftoF Mthgérits iffhe eplerenone (such as INSPRA™) or

spironolactone (such as ALDACTONE™),

In another embodiment, one or more compounds of Formulae | or Il may be co-
administered with one or more renin inhibitors. Examples of suitable renin inhibitors
include aliskiren (SPP 100), SPP-500/600 and YS-004-39.

K. Kits
The present invention further comprises kits that are suitable for use in performing
the methods of treatment or prevention described above. In one embodiment, the kit
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adm ni stration procedures. The above considerations in

regard to effective fornmulations 30 and adm ni stration
w@e@sosiines are well known in the art and are PEBHB2@HH3207

in standard textbooks. Fornulation of drugs is

di scussed in, for exanple, Hoover, John E.,

Rem ngton's Pharmaceutical Sciences, Mack Publishing

Co., Easton, Pennsylvania, 1975; Liberman, et al.,

Eds., Pharmaceutical Dosage Forms, Marcel Decker, New

contaf ﬁé é’first'\éloﬁagt ﬂ‘tgrﬁvf og@?sp i OR€or Rbrébfthe %Qwouﬁ@sn&qﬁ@bresent

har nace ients (3rd Edm%1 Amer 1 can
inverrtiear anaba gontaiier fordoe dasdgenin the@s gienidogarry put the methods

nd Conbi nati on Therapy 40 WD 2008/ 053300
°fth§%?%3ﬁe@gﬁwgﬁ@ﬁgzo7 5 The conpounds of the present
iinweeaatheo embadnrﬂmtumedk;t ofitrengresentiinveninb icnarprises oné bhmore
t he ti i, ve compounds, to treat
comggwg{q@%agmg%@ﬁ Oéilaﬁ'wy%gﬁ SHiCevi ousl y described above.

Theneowpenmaddmmeraf the kg dﬂr@@@bemtnmﬂa’rmbﬁ RomPHses Bes or more
phar maceutically actiyve corrg can be

Coma‘aﬁ‘ﬁdﬁ offraraylag; 'rﬂﬁ 'k 2R 3N9) t@@?'ﬂﬁ‘é’ verHng RBZIBe inkkitor.

dReABer @HBonmérﬁ ﬂn@ﬂ@tﬁﬁiﬁ‘é &@§é‘|§ﬁn\feﬁﬁﬁﬁ)coﬁfpnses one or more
sequentially.: Accordingly, in one enbodinent, the

compelersisrt Honmalaei lon ”chb?ﬂ argjotersindbrecepior apiagenisly a
. ﬁr?aﬂbee? %nﬁ)\é y it ?ﬁ'eskﬁtedrf ‘tﬁlﬁpr%geﬁﬂﬁ\{e?%h @ohpfises one or more

er apeut cal ect1ve anount one or nore

. compoundsuefdormiulaedraril ansl 4n aldosteranedeceriopantaperist.

addi tional pharmaceutically active. conpounds. In
anot her enbodi nent, the present invention conprises a
phar maceuti cal 15 conposition conprising one or nore

L onpou d§ of Formulae | or 11, one or nore additional
: éﬁ%ﬁg@tﬁﬁ cally active corrpounds and a

nharnzmme ehibodirhgntathedpicniibe relais o ¢e ndvel mermediates useful for
i ment, one ounds of Fornulae | or 11

prepﬁggg E‘H“p%wsrﬂ%sl:to@?‘é'@e&/iof ‘one or nore diuretics.

Ensamplies ebibodiithémbihe .wvanﬁtelrmédiaf&s! wEeu| ey %Eﬁz_pé}ﬂ'ug {Re
diuretics such as furosem e (such as LASI

compgyrdsefdeormaiaen ofdl @Em@@morﬁ@m&vm@nwuw%s
BUNRICAMhy I@-%t@)flﬂéﬁzro)ﬁﬂhlé h8idehlotiden as EDECRINTM ; (b)

th| azi de-t uretics sdch as chlorothiazide (such

dshyiragny tr@@mewl)be@zomtmmmmrmm
| ben%&ﬁgm f%téﬁ,gtﬁ‘;*a)g %P %urret @m A SBEETQASOEA(LJSEE\W%N? ’

tli}hmreﬁllnuimﬁloﬁhmterih;z(ﬁ'onlaibﬂqe:hI ort hi azi de,

%"Wéﬁak%t HethyIhicOh R azi de, and indapam de (such

4-hydrazinyl-2-(methoxymethyl)benzonitrile hydrochloride;

2-((dimethylamino)methyl)-4-hydrazinylbenzonitrile dihydrochloride; and

2-(benzyloxy)-4-hydrazinylbenzonitrile.

In another embodiment, the novel intermediates useful for preparing the
compounds of Formulae | or Il are selected from the group consisting of:

ethyl 7-(4-fluorobenzylidene)-8-oxo-5,6,7,8-tetrahydronaphthalene-2-carboxylate;

methy! 6-(cyclopentylmethylene)-5-ox0-5,6,7,8-tetrahydronaphthalene-2-
carboxylate;

methyl 6-(cyclobutylmethylene)-5-0x0-5,6,7,8-tetrahydronaphthalene-2-

carboxylate;
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LOZOLTM; (c) phthalimdine-type diuretics such as
chl orthali done (such as HYGROTONTM, and netol azone

W@ 308105380 ZAROXOLYNTM ; (d) qui nazol i ne-type PBOCT/IER000®3207
such as qui net hazone; and (e) potassiumsparing
diuretics such as trianterene (such as DYRENI UMM ,
and am | oride (such as M DAMORTM or MODURETI CTM . 30
Preferably the co-adm nistered diuretic or diuretics
wi || be pot assi um wasting diuretics.

D B eyis g sl el Eb SR iR Rdpntnatens -

carw(ﬁ@ldté in lowered potassiumlevels, including a
decrease in_serum pot assi um Exanpl es_of

pBieid SraxeoRsfiatralveiont Py Ean-+ylmety!angd-Of 6. 8not

tetréwﬂrér?éi‘ahﬁ%lerﬁél@%artﬂix}#a?é' cs such as furosem de and
torsem de; thiazid diuretics such as

c FRrbpetyd- aﬁr(a@twcw@enﬂbﬂrqxp& ﬁdgwdwapamleneﬂ H)-

vid R BB B e 85007 G0s207 s In another -
e sl Geftmethile2-Guryimatiylens)oaratb, 607, S tefrahydaenaphthaldne-2-

. co admi nistered with a loop diuretic. In still
car%aﬁ%r enbodi nent, the loop diuretic is selected
f hmtmﬂ Br @pelopete-1aed-1tydmethyletie)-5laxo s, 6,7 | 8-@trahydronaphthalene-2-
agl nment, one or nore conpounds of Fornmulae | or 11
Ca”ﬁ%y co-adninistered with furosenide. In still

amﬁthﬁﬁ (2em‘qmelem9réhe) 80,6 mtetr@nymeumﬁh@lén@rdww@late

co-adm.ni stere arsem

aﬁ'&ﬁthﬂrs @%U&Pﬁt@bﬂenebﬁé’x&’f’ %%etegahﬂjeﬁﬁghtgalep%arﬁﬂr%w;ﬂe
:jlﬂg‘{th)g'% K@W&Wlﬂ%—trﬁ@i@mtﬁhﬁﬁﬁﬂeﬂé t5205- 5 igl 2Agi de-type

In still another enbodi rrent
tetrahydionaphtia)ee- Zrﬁam@Maée. s sel ected from t he group

C thy - (bxBzoI S %ﬁa@ér@'@@x@@@ YRR Con%mh% nd%-

I n st Anot one’ or nor oun
CarF@m’rﬂiB,ae | or II may be co 15 adninistered with

S R Rk Bonalackeh 4 oI Ry AL ) factate;
cmeidyhmnsﬁmeimbnwhderhyérmhhmmamT-aanib@xylaim anot her
d
U e e S SRR R ey pe
d;qhﬂtﬁﬁll&(cg¢lﬁp@r:tylkﬂett?jl@td)ef omﬁaﬂhmﬂtcﬁrtfda(glate 20 |
t I I.ne e diur I n
p ﬁ @%WBW"R&@?GWH%%&% %’ﬁ’B' € For mul ae
l nﬁch)H 13- Wob@qt@@yin@ménemamahmrﬁéh %@rb@&yl@w %nd
i otensin convertin i nhi bitors.
2 S sy ey GRAE R o AR b b eF AR RIS ¥ Dacetarmide.

i ncl ude qui napril (such as

M. General Synthetic Schemes

The compounds of the present invention can be prepared using the methods
illustrated in the general synthetic schemes and experimental procedures detailed
below. These general synthetic schemes and experimental procedures are presented
for purposes of illustration and are not intended to be limiting. The starting materials
used to prepare the compounds of the present invention are commercially available or
can be prepared using routine methods known in the art (such as those methods
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ACCUPRI LTV, perindopril (such as ACEONTM, captopril

(such as CAPOTENTM, enalapril (such as VASOTECTM ,
WEDMBAFRICATTM ram pril (such as ALTACETM 25PCT/1B2007/003207

cilazapril, delapril, fosenopril (such as MONOPRILTM,

zofenopril, indolapril, benazepril (such as
LOTENSI NTM, lisinopril (such as PRI N VILTM and
ZESTRILTM), spirapril, trandolapril (such as
MAVI KT, perindep, pentopril, noexipril (such as

| VAS I t d
disqied oy GOMPENER3E d&%Aﬁ@ékW@%@W@ﬁ@@?%%mds
(pulsifsh&0 by Wity -Interscidédcelyay other etand3fd retbremdesivaksll wi t h
one or nore angiotensin Il receptor blockers. Exanples
of suitable angiotensin Il receptor blockers include

C a%ﬂél@\@ 1al|.‘9e|Sﬁqlﬁl%traf‘ésﬁﬂ'é\géhﬁﬁl\@repﬁmheﬁ F il@byréﬁhﬁ@ c@f:‘npounds
EVETENTM, irbesartan (such a

of ﬂ(%er@ﬁeafsmw;&mﬂwess c&hwﬁaﬁ@d &e&%t% era%%rﬁubstltuents
shocvﬁqﬁ @cﬁém@ﬁ'\&r@ﬁg N ab ﬁ?@\%asfahaﬂs f M§ ef‘théstmmloﬁ‘s
val sartan (such as zol asart an,
prewoumgskzloseaﬂmbewo 35 UR-7198, V\ﬂy 126227, KRH 594,
TAK- 536, BRA-657, and TA-606. In another enbodi nent,
one or nore conpounds of Forrmulae |I or 11 may be co-
adm ni st er ed vvi th one or S@HEMEAl ci um channel

bl ockers. npl es of suitable calcium 42 WO

2008/ 053300 PCT/ | B2007/ 003207 5 channel bl ockers

i ncl 0- Rf'dl p| ne (such T ADALAT CC.,TM and
PRO ‘l . T™
| SOPTIN S 4 TMM&ﬁtdA VER A i |Nteih@@errﬁt“'§u RS
CARDI fEMTM CARDI ZEM CDTM DI ZEM LATM CARD&

SRTM DI LAC(PTM TI AVATETM and TI AZACTM), i sradi lene
(such as DYNACI RCTM and DYNACI RC CRTM, ani odi pi ne
fel odi pine 10 (such as

] H-Wasaluraledetone Sy ARTM) ,  bepri di |
(such as VASC(PTI\/D ni cardi pi ne, vatani di pi ne,

cl evidi pine, |ercanidipine, and NNC 55-0396. In
antﬁﬂiﬂh@g_é&bodi ment, one or nore conpounds of Fornul ae

) Pl B Rl o SEray i St Bep? gfch as
piperiding, ds aqcmbﬂ@ aammmm@mmm asmivadaritoand aldehydesR'CHO (2

ool ST U A ey I 1y Shoertre

AboXit MW to bletl'mmcd later tisa1giixtae iKERMENET dpout@eCbathel resulfisa plecipitate
as LEVATOLTM, netoprolaol (such as LOPRESSORTM and
is f'ﬁwﬁ@dﬂaﬁwd for @WB‘P Wit 2 ﬁolg@cr:émmmhr@ﬁ\methgﬂﬁb& give o,p-

unseiifSBddetodeKENTN , acebutol ol , and bi soprol ol .

Method A2

A mixture of ketone 1 (1.0 equivalent) and aldehyde R'CHO (1.2 equivalents) in
concentrated hydrochloric acid and ethanol is refluxed overnight. Alternatively, 4 N
hydrogen chioride in dioxane can be used instead of concentrated hydrochloric acid.
The refluxed mixture is then diluted with water, filtered, and dried to give o,p-
unsaturated ketone 2.

Method A3
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I n anot her enbodi nent, one or nore conpounds of
Fornmulae | or It may be co- 20 adm nistered with one
woeromosBo@l pha bl ockers. Exanpl es of suitabl e BCPER2007/003207

bl ockers include prazosin, doxazosin (such as
CARDURATM), phenoxybenzam ne (such as DI BENZYLI NETM,
terazosin (such as HYTRINTM, CDRI-93/478 and CR-2991.

I n anot her enbodi nent, one or nore conpounds of

Formulae | or Il may be co- administered with one or

A RgRABER RAbe AokBhater BRI Tinfasbklsy 2.
mL/mmVKENhETIMs aldeTRIOIWSE TIMlen nitragert toca 1 dvboldtioneof lithione

noxdli B EARR T RR A e o T P ey Bed) Bbley Bifingpe barn.

Onceanitagaditisn & compiate| the redultny inbédre is atirtked foe mboet 30 minutes. A

o S Al G S A R Bt 2

mLAnfhoRRefoRer ) RidlidiBihe nidAEreQihibm [sSthe® BRGWEW & Warm to room
Fornmulae | or /11 npy be co- administered with one or

tempgyature sRder st M@rsaboekwpph@gs dhe saixiueiscueaphed with

satu'rék@ﬂ *é Rbfuml d?l‘l‘drld@earﬁl éx%lébfe@ %flﬁﬁﬁyﬂ&@ate S'?ﬁ’e RHRORyers are
-004-39. 35 K Kits present invention

drleﬁ @wemdwn @pﬁ&@@@dmongentraéed aTl@e suideanpduat iy purdiediby silica gel

r on
s EhioRiboRontly St e BB SR TR 0L BEE YT C Vo
(ace2OMIBilFy3R00. PCTlUBPEHEEliO 833D gite aPrtrsaturated kateite 2.
dosage form conprising one or nore of the conpounds of
the present invention and a container for the dosage,

Methdd BUFVraidling ConbibhedtRAt to carry out the mst hods of
the present 1nvention. In another enbodi the kit

of AtRiktYse e frunsalwataddietensnd G0l Rdigrngd RENHNH;)
o ERABNAP B2l ALY A et Syl ot M0 o
unsstargied kReono 2 ispargedwite argoaLaTdsstinfedran abuleg0°C for abbdut 4 to 24

an a ot ensi n converting enz nhi b r
ouan TR G AR 10 (e fertPartara e st The jasligrsolids are
wastedWithS®Barftl & Qn&e'@fa%ohr?é’@pounds of Formulae | or Il
and an angiotensin 11 receptor antagonist. |In another
enbodi nent, the kit of the present invention conprises

ONGcREMEDN ﬁeloﬁﬁlu%ﬁ%g%@ﬁjrl‘%r 58 \}Eﬁké‘ﬁon' ofthe bbra%ﬂﬂweaébmpounds

al dost erone receptor antagonist. L. Internediat es ., & 0
prepared in accordance with Scheme 1. Unless othen/vlse stated, the R', R, R", R

R®" R%2 and X substituents shown in Scheme 2 are defined as in the various
embodiments of the invention previously disclosed above. Alternatively, pyrazolines 5,
8, 7, and 8 can be obtained using a ketone 1 starting material having the desired R® and
R® substituents (and protecting and then deprotecting those substituents as needed
using conventional protecting chemistry).

SCHEME 2
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I n anot her enbodi nent, the invention relates to the
novel internedi ates useful for 20 preparing the
w@ooposasds of Formulae | or 11. In anot her enbpdi/m0e7/003207
t he novel internedi ates useful for preparing the
conmpounds of Fornulae | or Il are selected fromthe
group consisting of:
4- hydr azi nyl - 2- met hyl benzonitril e hydrochl ori de;
4- hydrazinyl -2-(trifluoronethyl)benzonitrile
hygrochloride 25 4- hydra2|nyl 2- met hoxybenzonitrile
5 qydraﬁ nytyxi colinonitrile

FRATy roH e;
4- hydrazinyl-Z (et hoxymnet hyl ) beinzonitrile

droahl or i de;
9¥T68|@§ ﬂ¥fén1no)neth | )41 hygly azi ny éﬁﬁgﬁﬁ;rile
di hydrjochfori de; and 3
 2- (benzyloxy) 4- hydr azi nyl bénzonitrile. ot her

enbb) A% the novel intgrnedjates useful for

X

pr ey t he compounds ¢ onmul ae | or 11 .
sBi edf on t he group red g of . ethykeNg R
7- (4-f1 uot dbenzyl i dene) - 8- oxo- 56y & N-gs2

8- tetrahydenaphthaIene 2-tarboxyPate; nethyl g o}
6- (cycl opent yl net hyl ene) - 5- oxo- 5, 6, 7,

8-t et rahydr onapht hal ene-2 35 car boxyl ate; net hyl

6- (cycl obut yl met hyl ene). - 5-oxo0-5, 6, 7, 8-t et rahydr onapht h
2 I-n- 2- arQox bate 44 WO 2008/053300

5- 0N @oﬂi(JhﬁWcﬁBMQé ?i H{Lm%T Wr)a?&tn@’é r%'eé ﬁ@?gd to a solution of

8-t etrahydr onapht hal ene- 2- car boxyl at e;
pyrazolingegte( ﬂt(é@ﬂwﬁalénaﬂzte-trgw&rﬁfmayK@ rréimmoémer)az@nr@ &sta-4) and

et 4 2 oBbih, A D send Rl s B
tempernajure yotllythe deantipmis cgmplptepes detemaingd @aﬂ-ﬂa_)cy (tatoe24 hours). The

mnx%’?% gyéon{;%nt atid ]under a st{%ar? 8 lfrpgg%g(oog%t),r@,(l?w,aée_ly balf gf]%pggmal
volumqaandwadzlélﬁed Riith caaubousyh;ajrechlmm il tdreduye ltieppHtte less than about

4 Tk R R AR s Eisjo e pyrazoiine acid 5

Method D: R2-Substituted Pyrazolines

An R? substituent can be introduced by treatment of pyrazoline ester 4 with a

strong base, such as lithium diisopropylamide (LDA) or lithium hexamethyldisilazide
(LHMDS), and an alkylating agent, such as alkyl halide R?X. The alkylated pyrazoline
ester can then be hydrolyzed as described in Method C to furnish the alkylated
pyrazoline acid 6.

Method E: Pyrazoline Ester Derivatives

N-(3-dimethylaminopropyl)-N"-ethylcarboadiimide hydrochloride (1.2 equivalents)
is added under nitrogen to a mixture of pyrazoline acid 5 (1 equivalent), alcohol R®OH
(1.2 equiv), and 4-(dimethylamino)-pyridine (1.2 equivalents) in anhydrous
tetrahydrofuran (5§ mL/200 mg pyrazoline acid 5). The mixture is stirred overnight,

treated with excess 1N hydrochloric acid and extracted with ethyl acetate. The organic

48



10

15

20

25

30

35

15 net hyl

6- (2-furyl net hyl ene) - 5- oxo- 5, 6, 7, 8-t et rahydr onapht hal e
woes8/0smpboxyl ate;  net hyl PCT/IB2007/003207

6- (3-furyl net hyl ene) - - 5-oxo0-5, 6, 7,

8-t et rahydr onapht hal ene- 2-car boxyl ate; net hyl

6-[(2-nmethyl -1, 3-thiazol-5-yl)nethyl ene]-5-o0xo0-5, 6,

7, 8 tetrahydronapht hal ene-2-carboxyl ate; nethyl

6- (i soxazol - 5-yl net hyl ene) - 5- oxo- 5, 6, 7, 8-t et r ahydr onap

el R ABRRIEY o SO PR UG Y enjorarstiane and puisgpy siis

gel chrginpmgeahyeyith etbyladetate/heptanes. The desired fractions are combined

on Bty S RGP bt PR B 6 RPBRA RS e
pyrazolirnacld 6aahmeydsaiden plagetdfiplrazoline acid 5.

3- (cycl opent yl net hyl ene) - 4- oxochr oman- 7- car boxyl at e;
25 net hyl

MetRod FY Pyeotny Arkdd pbengived- oxochr oman- 7- car boxyl at e;

|
5 U Y tspeririangerienilchifelaras BEHIRIM hexelosepiyasabae (1.1
mmgﬂqoli%v&e@” %ﬁbgg@égwg?(dgﬁgﬂéhﬁﬁe@@nﬂ% Qregggdﬁd lénedneé rnétt[ogen at

-tetrahy _ |')acetam de.
roorgjempeieiute 8z AsatdiomeEpyergineratid 611 myaolpine bt of anhydrous

dim%tﬂylﬁi}ﬁagp%%a?n?mﬁbr%%rsﬁﬁ?&‘?Ar@ﬁh JTk ugénéseasnda%raine NHR'R%

e general synthetic sc

(1.5ewpel) inaddenl. Preomixtiue ésstitetdiol adothbehaw. Theesituge iwetheh filtered

and R bL el BT JARRE R AT PP Do i Bloefig poia). The

fractiorisccuhedining paee piodutt arg.coifthinegtt @id lyophinmidetoigitespy3azoline amide

sed,. repare, t he. canpounds of the present .inveniion
6. h5FohaB pE R I PRian BEREr PYEazER SR Sndee sAtHg Place of
pyrdz0liid a6ld et hods known in the art (such as those
met hods 45 WD 2008/ 053300 PCT/ | B2007/ 003207 5
di scl osed i n COMPENDI UM OF ORGANI C SYNTHETI C METHQODS,
Metiyed G: lehlal RRYBLtished by Wl ey-Interscience) or other
standard reference books). Schenme 1 below illustrates

t h&hgen@zaling,eappeunds ¢ thsr prerentipyentioni(neluginggba mpecursor

inteffediflEsPdiiile R o8 Bniraltefits OV MRF ot yichl
compoune agefrirtide af enantiomers ar digstsrenthers; ineresired enartiomer or
dias@é@r&ﬂ_@? 5[06? &gﬁg%%%ﬁ%héﬁ&éf@%r@pgd ﬁtixt§r%%s]tegoﬁ1ejrically-

enriched mixture) can be obtained using conventional chiral resolution methods.

Conventional methods that can be employed include chromatography (such as HPLC)
or supercritical fluid chromatography on an asymmetric resin. Examples of useful resins
include, but are not limited to Chiralcel OJ-H, Chiralpak AD-H, Chiralpak IA and
Chiralpak AS-H. Concentration of the eluate affords the enriched mixture. The
stereoisomerically-enriched pyrazoline can be further derivatized as depicted in Scheme
2 in a manner analogous to that for pyrazolines 4, 5 and 6.

Schemes 3a, 3b, and 3c below illustrate several alternative synthetic schemes

that can be used to prepare the RENHNH, hydrazine reagent employed in Scheme 1.
Unless otherwise stated, the R¥', R®, R*, and R® substituents shown in Scheme 1 are
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R6 Method A RR6 Method B RB"NNR5 OO151 2 3 Re

Met hod A: Preparation of a.(3-unsaturated ketone 2
worakos33# 20 Pyrrolidine (1.2 equival ents), OPCHIBNO03207

cyclic secondary am ne base such as piperidine, is

added to a m xture of ketone 1 (1 equivalent) and

al dehyde RICHO (2 equivalents) in an al cohol such as

nmet hanol (2 ni/mol ketone 1) at room tenperature.

About one to six hours later the mxture is cooled to

. aholit. r N

5 deflr\%gse# éa%g%@xsaﬁﬁwémgﬁﬁ% ﬁgégﬁﬁ He&oﬁél%td%g:g&eﬂ%ove, and

Ar rapeédestsobryl vohejenoand, (3 25 unsat ur at ed ket one 2.

Met hod A2 A mi xture of ketone 1 (1.0 equivalent) and

al dehyde RICHO (1.2 equivalents) in concentrated

hydrochloric acid and etd@HBME 3arefl uxed overni ght.

Al ternatively, 4 30 hydrogen chl oride in di oxane can

be used |nstead concentrated hydro 0ﬁ|c aC|d

The refl uxedRR é | s wa%gl diluts

filtered, and ungat ¢ at ed ketone
2. Met hod A Z 6 2008/ 6B3040 PCT /003207 5 A

sol ution of ket oR€ 1 (1 equival en{\j) i rR®et r ahydr of uran

(appr oxi mat el é nmL/ mmol ketone 1) is added dropw se

under nltrog% ég 1 Msolution of lithium

hexamet hyl di sTT dZi in tetrahydrofuran (1.05
10 equi val ents) cooled with an ice bath. Once the
addition is conmplete, th ing mxture is stirred
for about 30 m nutes. A&Q&E&ﬂéﬁh of al dehyde R1ICHO
(1.05 equivalents) in tetrahydrofuran (approxinately
2.5 10 nL/mmol ketone 1) is added to. the m xture
which is then allowed td ¥@iOnt'o room tenperature
under stirring. After aBo¥nCtwo hoursfl the mixture is
quenched with gat 2at ed paEgni Um oMl orNtie and
extracted wth ethyl acetate. The organic |ayers are
dried over sodium sul fate and concentrated. The crude
product is purified by s§b‘lgmgﬁé flash
chr omat r ogr aphy (et hyl pt anes) or
reverse-phase HRC 15 (acetonitrile/water/0.1 %

trifluor oadezNL,\C()a%d) to givg aPD- unsat e at ed ketgne

2. Ar Xl - Ar/N\N/)\Ph A /N\NHz

Method J Method K
X'=1, Br, Cl

15

Method H: Preparation from a Halogenated Aryi Nitrile

A solution of a para~halogen, substituted aryl/heteroaryl nitrile is refluxed with an
20 excess of hydrazine monchydrate in an alcohol, such as ethanol. Upon completion of
the reaction, the mixture is diluted with water and filtered. The aryl/heteroaryl hydrazine
can then be converted to the hydrochloride salt by treatment with an equivalent
anhydrous hydrogen chloride in diethyl ether. The resultant hydrazine hydrochloride salt
is isolated by filtration.
25
Method I: Preparation from an Aniline

Aryl or heteroaryl anilines can be converted to the corresponding aryl or

heteroaryl hydrazine by diazotization and subsequent reduction. Accordingly, an ice-
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Met hod B: Pyrazoline Condensation A m xture of
a, (3-unsaturated ketone 2 (1 mmol ), hydrazine
w@ RBBiob#I) hydrochloride (1.2-1.5 nmol ), and BOBTB2007003207
et hanol (approximately 8 ni/mmol (X (3 20 unsaturated
ketone 2) is sparged with argon and stirred at about
80C for about 4 to 24 hours. The mxture is cooled to
roomtenperature and filtered. The resulting solids.
are washed with ethanol to give pyrazoline 3. Schene
bel I e | &5 :
cold %mQEnré’ }S‘If ﬂrr]lé aclﬁﬁhé% %}trtoﬂggqﬂé&gkeécﬂ gdr?y'gat:scor ggﬁt{@at% hﬁ/ﬁr%chlonc
amd&wlaqneods sdlﬁmhessldotsheeake@mtblsamem nitrhe (WRuallR2,to RS, equnvalents).
R51 and X,.s uent.s own i.n
AfeB3 hert PRTRSCEm SRl 13 7% B MR P SEsHIGnERHE i€ added to

an |¢eamﬂmsug¢m@roe|V¢f@x&éss ﬁbﬁﬁéﬂ!ﬁ&ﬂbr&i@ﬁ% strdrigedquably ab)d, such as
and 8 n bt ai ned usi

af% i nes 7, ﬂ
CO"%@ ﬁydé‘?%}'(?rf‘?n@mﬁ*rﬁf @W%ﬂ”s Pfr'\(ga?' e Tgednixiuge 1sghep gllowed to
warrRQo SO ttérhb@ﬂhﬁe FG Ry l%lﬁ§t TRE nﬁﬁ@ré BQHeﬁj ﬁ@ﬁ@éi&é& WA

those substituents as needed 30 using conventi onal

aquenus kasei ang edtramtestwith a suikthiERapic spivanbspdnes edwbacetate to

) FSORHRERR B e T A O

Con\zarteldatcﬁh&\/hyd"romlEﬂd%SS]]t—bM&#tmﬁanutﬁlanFewl\balﬂlmnﬁydrﬁas Rydrogen

chloﬂdgkn éie{hyﬁg‘theﬁ| ﬂf& Fésultént%ydﬁﬂir{% Mc%chlgﬁdﬁﬁt is isolated by

filtration.

Methods J and K: Preparation from Arylhalides

Aryl or heteroaryl hydrazines can be obtained by coupling an aryl/heteroaryl
halide with benzophenone hydrazone in the presence of a palladium catalyst, a
phosphine ligand, and a base (Mauger and Mignani (2005) Advanced Synthesis and
Catalysis 347 (6), 773-782; Haddad, et al. (2004) Tetrahedron Lett. 45, 5935-7; Haddad
and Baron (2002) 43(12), 2171-2173; Wagaw et al. (1999) 121(44) 10251-10263
(Methad J). The coupled product is subsequently hydrolyzed by refluxing in aqueous
acid and an organic co-solvent, such as tetrahydrofuran, to yield the aryl/heteroary!
hydrazine (Method K).

Scheme 4 below illustrates a synthetic scheme that can be used to prepare
ketone 11 (i.e., ketone 1 wherein R® is methoxycarbonyl and R® is hydrogen) for use as
a reagent in Scheme 1.

SCHEME 4
0 O Pd(dppfCly Q
. CO, MeOH
Tf,0, Pyridine Et,N, DMF
—_— ——— MeO X
HO X Method L TfO X Method M
9 10 o 11

51



10

15

20

25

56 O7 Og OMthod C. Pyrazoline Acid Derivatives
2.5 N sodi um hydroxide (2 nlL/mol pyrazoline ester 4)

WO g00amsB300 t 0 a solution of 10 pyrazoline est ePCHIR2007/003207
equi valent) in tetrahydrofuran (6 nlL/ ol pyrazoline
ester 4) and nethanol (2 nL/mmol pyrazoline ester 4).
The resulting mxture is stirred at room tenperature
until the reaction is conplete as determ ned by HPLC
(1 to 24 hours). The mxture is concentrated under a

Mettsd ;amm bl aRfBn P TBRRLRY ARt el y hal f of its

or VOt UTTE _and acrartfrea w th aqueous
hykd\ra)mht)ﬂ gimilei © that desdtibed b Seplbich and &¥allmdranin dietrahedron

Lett?r (é?gﬁéhs%@g;ﬁgg 045538‘ eltj{gﬁ%%vc\:”aa t’@g}’\pﬁ%%r r%l)rr]lc bhenohg ?(etone 9

by triR2tiSn bathi ttiflit @dhyyridazaid pﬂﬁiﬁm‘éﬂn Wsmb&torgammsomam, Bach as

t b t i th
metiylors g HERBSE PloveoL respP oA R o EbsS or
carHoh latisHrwitR a BRin b édd mzdighethyRBrmidieahd méfaas.. -
ylating ‘agent, such as al kyl halide R2X. The
aI kyl at ed pyrazoline ester can then be hydrolyzed as

deﬁ% ‘s?&ﬁﬁeél@ oVth@PR'eth%@ g&éﬂjﬂh e b%a?ﬁtﬁ'@@?ﬁzolines described

yrazoline acid razoline Es
in Sq;j@me,: Atare dgsmped in the literature (for example, see Reiter et al., Bioorganic

t
o BTSSR Ryt B o Py s.50.12
(19%)15'&)‘@\8&% Eetrahetinng(2003)p53(21)0F8 17e58210) dCanr{ah et al., Journal of

o N HGFRb b B 285 TR oA B8 g gour o

Organhﬁxenﬁry @1985ﬁi5}bdz4c)fwmﬁ%)nsluaﬂ&enmepym@m& funger

Xtur rred overn
derifgizfrd BY s TR Hleade So R e St PSRt Rt disclosed
in C@I\KWENDW@IEOR'@N\JWI SHNWHE‘WCWE@:@@B@%BWI (published by
§T | B2007/ 003207 ,o%rer IS eva rat ed. The resi due
WileydnigracienGeea g F’Weﬂ?’@ﬂ%r RERrRRGRLANS) puri fied by silica
gel chromat ography with ethyl acetate/heptanes. The
desired fractions are conmbined and evaporated to give

pyPaRRING el dlustrates @ symEeticsghensa that cen @enﬁeﬁdg iPreRstie
- AE] ' I f
pyrah%llrg‘éza%?l? ﬁg (Ia e PM{I%%S“{J @25 %h%réi &rlgggi‘b% H'R&hg é)%gﬁoﬂ of the
R® c@quygpbs'tggemt -ig as shown) which can be further denvatlzed as shown in
Sch%’h ez?zotrl azole-1-yl)-1,1, 3, 3-tetranet hyl uroni um
xaf | uor ophosphat e (1.1 mol ), followed by

N, N-di i sopropyl ethylam ne (1.5 mml), are added under

nitrogen at roomtenper Q a sol uti on of

pyrazoline acid 5 (1 nmo of anhydrous
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di met hyl formam de. The m xture is stirred for about
five mnutes and am ne NHR51R52 15 (1.5 mml) is
w@dasas33the m xture is stirred for anot her hourPCT/IBRE07/003207
m xture is then filtered and purified by
rever se- phase HPLC (acetonitrile/water/0.1 %
trifluoroacetic acid). The fractions containing pure
product are conbined and |yophilized to give
pyrazoline amde 8. If substitution at the R2
position is desired, pyrazoline acid 6 can be usegain
pl ace of pyrazgline acid 5. 20 Method G Chir.,N
Resol uti on zol i ne gaumpeLnds of the e N
i nventi on PRt he—preettrser i nt er pe
a0 chiral cewteddN Whepsent ha SY esi s
yields all conpound as a m xture of enant]l oners or
di ast er eoner s,12t he desired enantioner o© 25
di astereoner (or the desired enantionerical I*$aenri ched
m xture or diastereonerically- enriched m xture) can
be obt ai ned using conventional chiral resolution
nmet hods. Conventional nethods thatrtan be enpl oyed

i ncl ude,; hy (such as NPNC) or
supe&%mﬁo@% romat ogr aply xn an al§RME ri c
resin. Exgembes of useful r| ndt'ude, t gre not
limited to Chiral cel ®sO4_Ashitaldak AD- H, i;@P‘?’aﬂ pak
I A and 30 Chiral pak AS-H. 'Concentration of the eluate
affords the enriched mixtJre. The

stereoi sonerically-enriched pyrazoline can be further
derivatized as depicted in Schene 2 in a nanner

anal ogous to that f & pyrazolines 4, 5 and 6. Schenes
3a, 3b, and 3c W illustrate several alternative

36 t hat can be used to prepare the
R8NHNH2‘6$yd eagent enployed in Schene 1.

Unl ess e

substituergs s

tated, the R81, R82, R84, and R85
hgwn in Schene | are 49 WD 2008/ 053300
PCT/ 1 B2007/ 003207 5 defined as in the various
enbodi ments of the invention previously disclosed
above, and Ar represents aryl or heteroaryl. SCHEME
3a R85 R85 R84 X 84 H hydrazine R- | NNH2 z z
Method N: Pyrazoline Condensation

Pyrazoline 13a can be obtained by condensation of R*®NHNH, with a,f-
unsaturated ketone 12 (prepared as described in Scheme 1, Method A1) in a refluxing |
alcohol, such as methanol or ethanol, and one to two equivalents of 4 N hydrogen
chioride in dioxane or other suitable source of hydrogen chloride. After 4 to 24 hours,

the reaction mixture is cooled, and pyrazoline ester 13a is isolated by filtration.

Method O: Chiral Resolution
Stereoisomerically-enriched pyrazoline esters 13b generally can be obtained

using chromatography such as HPLC on an asymmetric resin with a mobile phase
comprising a hydrocarbon or halogenated hydrocarbon, such as heptane, hexane, or
dichloromethane, and further containing a cosolvent, such as isopropanol (from about
0% to about 50% by volume, typically from about 2% to about 20% by volume), and an
alkylamine (e.g., from 0 to 5% by volume, typically about 0.1% diethylamine by volume).
Stereoisomerically-enriched compounds generally can also be obtained using
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35

N RSZ Method HNR82 X =F, C Z = CR81, N 10 SCHEME

3b 1. NaNO2, H' 2. SnC2 H ,NH2 Ar' N NH Ar Method
WO 2808/03B06CHEME 3¢ Ph H2N, NPh H~ agq. HClI N PCFH200%003207

N Ph Ar' NH2 Method J Method K X =1, Br, Cl Method

H: Preparation froma Hal ogenated Aryl Nitrile A

sol ution of a para-hal ogen, substituted

aryl/heteroaryl nitrile is refiuxed with an 20 excess.

of hydrazi ne nonohydrate in an al cohol, such as

wusGEGAP it PR SRR BY SPPDo AR AR Bhin U6 ah bl e
comgriging laetadeabet (eboy 30 %40 ra@out%ﬂ%lblyenolw@e,gmioﬁlyta@@ut :50% by
| iV n
v MU SEAAE Elbt o ERH TR b P 8
ChiraE:eUOﬂ-&htCmdeakmM h;mhat[mhIIAraindeCrﬂwlnak AS-H. sObademtratiyn of the
25 . Met . Pre roman Aniline

eluag o8 L stefRR oA PAEEELAOBES d3hver t od 1o t he

correspondi ng aryl or heteroaryl hydrazi ne by

dle E!zatlon and subsequent reduction. Accordingly,
M d 2008/ 053300 PCT/1B2007/003207 5 cold

M AlHkRiIrebe bmz@umel éé?@r 13?) ift aSdUitaDR FEHINLYBIVERI SlichSi4ch

as concentrated drochloric acid or aqueous sul PUTIC

tetradyrepfunias i freated d‘Vl 3qdiwn dinpethpistanaate, (ussaly eRe to theeel . 1
equiant2LRALSAN inert atmosphere. The reaction is conducted between room

temperature and 50°C.

N. Compound Examples

Preparation 1
H

h N
NH,
Nﬁ/'@/
Cl
2-chloro-4-hydrazinylbenzonitrile hydrochloride

A mixture of 2-chloro-4-fluorobenzonitrite (20.0 g, 129 mmol), hydrazine
monohydrate (9.4 mL, 183 mmoil), and ethanol (80 mL) was refluxed for 4 hours
(Method H and Scheme 3a). The mixture was diluted with water (200 mL). The
precipitate was filtered, washed with water, and dried to give an off-white solid (16.8 g).
The solid was suspended in diethyl ether (400 mL) and treated with 2N hydrogen
chloride/ether (50 mL, 100 mmol). The precipitate was filtered, washed with diethy!
ether, and dried to give 2-chloro-4-hydrazinylbenzonitrile hydrochloride as a white solid
(16.3 g, 79.9 mmol, 62% yield). "H NMR (400 MHz, DMSO-dg) 5 ppm 9.63 (br. s., 3 H),
9.17 (br.s., 1 H), 7.74 (d, J=8.9 Hz, 1 H), 7.13 (d, J=2.1 Hz, 1 H), 6.92 (dd, J=8.6, 2.1
Hz, 1 H). ES-MS m/z 168 (M+H).

Preparation 2
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After a short period of tine, usually 15 to 60
m nutes, the resultant mxture is added to an
WO c@sosd3nd suspensi on of excess stannous chl or i PET/IBR0G7/003207
strong aqueous acid, such as concentrated
hydrochl oric acid or aqueous sulfuric acid. The
m xture is then allowed to 10 warmto room
tenperature for a few hours. The, m xture is then
neutralized with aqueous base and extracted with a
sui tabl e organi c solvent such ag ethyl acetate to

i solate the aryl/heteroary Nazj ne. The

aryl / heteroaryl hydr aZN then2be converted to

t he hydrochl ori de salt by eatnent with an equi val ent
5 anhydr ous hydrogen chlor fefe in diet hyl ether. The

resultant hydialnmybyciaRnheridifRAliarddd gl ated by

15 filtration ation from

Ar W initurgens 4Afhgolr0-afmmvlbeomytnleh(;26r4@m Bdgnaah. bydrazine
mo %?geg% gvf’é b'nr\‘rgxo %{héﬁ&t(gé 8 Was r@ﬂuie‘ijﬁp}"% Rours

none razon resen e of
(MettaddaH yasid, Scaheﬁﬁe o dihlei mmtdre gaaaﬂ,lluteddmﬁl Wwatee (Z((Maug)s rThe

005 Ad h d
1o pregffunf i Hleccd wRholiHRGRAE:, ST MBS eRe 20 VAN BB (0.1 90
Thd &y we@sus@%ﬁ&eﬂ m dT@td Iaéihe do Bﬂr)mmd(t%&@éﬂ WAB @A2ydrogen

chirdeTatfer (55 M0 BmsDedn %1999 ol wld et BRENSH Wih diethy!

eth&ly dh@ldyigg o Qwerﬁﬁ)}dﬂé@lﬁ‘ﬂ—ﬁ MefYIRAESItRE h%r@&ﬁioﬁdb as a whlte solid’
organi ¢ co-sol vent, such as tetrahydrofuran, to yie

(1500 B ot 8% aiap). Jb Nl 490 Mz, rmvlﬁ@ddek)s PP RdRLDG S 1 H)
15 83FRok ST HAHET- R P 1) 6B TR HO S 7R%4dI3RE 6, 24

reparé one 1 vvhe
Hz rﬂeHh@(C')&:G?r Bdtly| E&rMS Ryzi148KetiH)gen) for use as 30 a
reagent in Scheme 1. SCHEME 4 O O Pd(dppf)Cl2 0 Tf 20,
Pyridine / CO MOHE3N |IM- MO ~ HO\ X Method L
TTO\ X Method M X 9 10Pgephtatidn13 WO 2008/ 053300
PCT/ 1 B2007/ 003207 5 Methods L and M Preparation of

Tetralone 11 In a manner sigAN.aN to that described by
Gerl ach and Wol | mann i rsjdr%‘?‘n
FaC
20 4-hydrazinyi-2-(trifluoromethyl)benzonitrile hydrochloride
The title compound was prepared according to the procedure in Preparation 1 -
from 4-fluoro-2-(triftuoromethyl)benzonitrile (1.89 g, 10 mmol), instead of 2-chloro-4-
fluorobenzonitrile, at 80 °C to give an off-white solid (1.89 g, 8.0 mmol, 80% yield). ES-
MS m/z 202 (M+H).
25

Preparation 4
H

/Q/ ) h
P
N 7
_0
4-hydrazinyl-2-methoxybenzonitrile hydrochloride

The title compound was prepared according to the procedure in Preparation 1
30  from 4-fluoro-2-methoxybenzonitrile (4.97 g, 32.9 mmol), instead of 2-chloro-4-
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Letters (1992), 33(38), 5499-5502, ketone 11 can be
prepared from phenolic ketone 9 by triflation with

wao eioBlos3so@nhydri de and pyridine in a suitabl e PCEBRE/003207
sol vent, such as nethylene chloride and heptane,
foll owed by subsequent pall adi um catal yzed 10
carbonyl ation with carbon nonoxide in
di met hyl f or mam de and net hanol. The synthesis of other
ket ones useful in the preparation of pyrazolines

fluo?tfbgeﬁ%ﬁgrﬁr%l "gﬂug@ggﬁﬁn@?ﬁ&ﬁ%?%h%%M-gg{ﬁ?@o&iﬁ? fzgll'“Hﬁee
hydhshistideas. 53 ni7s8 rmdles4% feld) 7H RIAKTB8 Mz, KmaBoeds) 5 ppm 3.82
., US Patent 5,550,152 15 (1996);: Ferraz et at.
(s, f}é"t)f%ﬁ'é&ﬁkbr#=@24t‘ﬁ@§)015@%311'5')y d5d5415 Hzad tdn 7 &1 (gt =8.32 Hz, 1
H), Y04 @ah r—g,fs.4 di chHpaksGhsmatiey (4989 32(9),
2210- 2214} “and Beugel mans, et at. Journal of Organic
Chem stry (1985), 50(24), 4933-4938). Such ketones nay
be further derivatized | outi ne nmet hods known
i (ra] tﬁ[e art (suclhvasI t hosEyer}r)éﬁwt@gsg”di sclosed in

COVPENDI UM OF ORGANI C SYNTHETI (H METHODS, Vol. |-V
(publ i shed by 20 W ey- I nt gr'Sgi emte) or ot her standard
ref erence books). Schene below il lustrates a

synthetic schene that be' used to prepare

pyrazoline acid 14 (i.e., pyrazoljne acid 5a wherein

Xi's carbon and%(wré%%ﬁl?'f:@ﬁ'_oaftrﬁ? ydpgehiolidsox y

subigt & E&l8fén bﬁ5@ﬁ1iﬁ6ﬁ?¥@]ﬁwﬂmﬂép,. @D&h%ﬁl‘éfétiﬁ‘?()% sulfuric acid aq.
derivatized as shown in 25 Schene 2. SCHEMES 52 WO

(2020087t 56 3vRdiwTTiYiE2(599/ram $2 MMEBinavale N3 1RL-) RBsIskMly &ided,
kee%ﬁﬁ t%&#ﬁge&% ’(Be@evxél ﬁ%‘gz.éﬁﬁéaﬁﬁti% 'wr@gltsﬂrggé gﬂ%tnqger ggttﬂyfor 30
minutes and then treated slowly with an ice cold solution of tin(ll) chloride dihydrate (5.7
g, 25.2 mmol) in 20% sulfuric acid (20 mL) keeping the temperature below 10°C. The
solution was stirred at 0°C for 15 minutes and warmed to room temperature over 30
minutes. The reaction was neutralized with ammonium hydroxide, and t'he resulting tin
salts were filtered off. The filtrate was extracted three times with ethyl acetate, dried
over magnesium sulfate, filtered and evaporated. The resulting solid residue was
dissolved in ethyl acetate and tetrahydrofuran and treated with 4 N hydrogen chioride in
dioxane (approximately 3 mL). The mixture was evaporated and the resulting solid was
triturated with diethyl ether and dried on the high vacuum overnight to give a 2:1 mixture
of 5-hydrazinylpicolinonitrile dihydrochloride to starting material (875 mg). ES-MS m/z
135 (M+H).

Preparation 6

6-hydrazinyl-2-methylnicotinonitrile
To a suspension of 6-chloro-2-methylnicotinonitrile (6.2 mmol) in 6.2 mL of
ethanol, hydrazine monohydrate (9.3 mmol) was added. The resulting mixture was then
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0O 13b RB NNRL HOS5 0 14 Method N Pyrazoline

Condensati on Pyrazoline 13a can be obtai ned by
wa@oedesssed i on of RBNHNH2 with a, (3 10 unsat ur ap€r1B2007/003207

ketone 12 (prepared as described in Schene 1, Method

Al') in a refluxing alcohol, such as nethanol or

et hanol, and one to two equival ents of 4 N hydrogen

chloride in dioxane or other suitable source of

hydrogen chloride. After 4 to 24 hours, the reaction

8ol :

et 800 R AR TR R RToER 810G e dPotghue and 2 mi of
wategiveaserideddt was hegted e B8 1i6dhgayr taantiparsalgliasy anditBien allowed to

cookab%wq%pQ%tSJ%tﬁ%%}lg!ﬁ%@%eﬁ%ﬁlgnﬁ@% gﬁ@@@éiﬁﬁe&ed by

filtratiomprashedgvith doldl Sommamloanmdm@gmmmwmdrmgwetﬁm mg of the

o RIS LEL S V205 i 210

6.60( (br.o9N RPP UL 66 4, %s158 13RO ) %Q%@?/wgl EswstrwelmldeH)
from about 2% to about 20% by vol une)
al kylamne (e.g., fromO to 5% by voI urre, typl cally
about 0.1 % di et hyl am ”gﬁrgizfar‘é%ﬁ‘ . Ste
reoi sonerical ly-enri ched conpounds generally can al so
be obtai ned using 53 WO 2008/ 053300 PCT/ | B2007/ 003207
5 supercritical fluid chronmatography (SFC) on an
asymmetric resin with a e phase conpri sing an
al cohol (about 30%to abouty60f6 by vol une, typically
about 50% by vol une) and cigrb@fn di oxi de. Exanpl es of

usef ul resins include but pare not limted to
Chi r al cel - raI ak AD-H, Chiral ak | A and
Chi r al pak AS- PH\W)&Wﬂ‘éﬁ’OPW&ZO"QF Gate affords

tha sﬂlﬁroﬂ@faqrr@mymiﬂwm%dzehme I(@ Bigups. 9%%9011 R abRiLh&®arbon

Hydrol ysis A m xture of pyrazoline ester in a

P
tetr%hlqriéswwdf@éw with &-bemosyaeinimide (4.4, r%ﬁﬁmrmlmm] is
ben%c?ﬁ?éég@ﬂdé"'ﬁﬁ? 3P Y. 68T Te ¥ kL ANRAL ReatddUs réixIBE3 hiurs,

cooled to room temperature and allowed to stir overnight.

The solids were filtered off and washed with carbon tetrachloride. The filtrate was
condensed and purified by normal phase flash column chromatography on a 50 g silica
gel column (5 - 50% ethyl acetate/hexanes gradient). Two peaks separated. It was
determined that the second eluting peak is the desired product. Pure fractions of this
peak were pooled and concentrated in vacuo to yield 2-(bromomethyl)-4-
fluorobenzonitrile (1.35g, 0.63 mmol, 25% yield) as a white solid. 'H NMR (400 MHz,
DMSO-dg) 6 ppm 4.79 (s, 2 H), 7.44 (dt, J=8.59, 2.69 Hz, 1 H), 7.68 (dd, J=9.53, 2.55
Hz, 1 H), 8.01 (dd, J=8.59, 5.64 Hz, 1 H).

Preparation 8
F

H OMe

4-fluoro-2-(methoxymethyl)benzonitrile
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equi val ents, under an inert atnosphere. The reaction
i s conducted between room 15 tenperature and 50C. N
w@ipos3300 Exanpl es 20 Preparation 1 H N, NH2 EIT/1B2007/003207

2-chl or o- 4- hydr azi nyl benzonitrile hydrochloride A

m xture of 2-chloro-4-fluorobenzonitrile (20.0 g, 129
mmol ), hydrazine 25 nonohydrate (9.4 nL, 193 mol),

and et hanol (80 nL) was refluxed for 4 hours (Method

H and Schenme 3a). The m xture was diluted with water

s (200 I BN BRES SuBBeb e R
mefﬁlaaols(ﬁlmla)_ wasstreatep evittiestdium dhetiidxde Gt df Q0D Mdglutiondn
o 9 8 RO L et s <

for 2ihBLARY | THOMB&UTE wastdtdled ﬂo@goh‘%eﬁ\bé%ture condensed to dryness and
2-chl oro- 4- hydrazi nyl benzonitril e hydrochloride as a

diregily purifigsl hyinormed phasg flaeh eplymp ichrosmgegaehyipn a 29 gisitica gel

10 coliffts B St sl ey Syadeply Py rectyhi yerg pddieg apa

conggntratedfin vacuaXo (yirld 4Juere2-(Melhoxipnethyl)bpnzapBrieS 140 mg, 0.66

b2 B BEkD 28 e P IR Ro etz VRGN B3R 3P87 (aq, u=8.46, 5.50

Hz,4 hycrrzasa(dmyu @.56E2. leHzenmthslgl(toeJhmeozbbcnz dedyr\4.58 (s 2 H),
’..’DUIEIe of 4-fl uoro-2- net hyl benzonitrile (20.4 g, 15
I

hydra2| ne nonohydrate (14.6 nL, 302 mmol), and
15 et hanol (80 nL) was refluxed for 48 hours (Method H
and Schene 3a). The m xture was diluted with water
(200 mL). The 10 precipi Peararatipd $i | t ered, washed with
water, and dried to give an offgwhite SO|Id(l6lg)

The solid was suspended in_ek th\j,_,zet her (400 ni) and
treated with 2N hydrogen
NZ
OMe

4-hydrazinyl-2-(methoxymethyl)benzonitrile hydrochloride
A mixture of 4-fluoro-2-(methoxymethyl)benzonitrile (110 mg, 0.67 mmol), hydrazine
20  monohydrate (133 mg, 0.13 mL, 2.6 mmol) and ethanol (5§ mL) was heated to reflux
overnight. The mixture was cooled to room temp and condensed. The residue was
dissolved in methanol and treated with 2.0 N hydrogen chloride in diethyl ether. The
solvent was removed and the solid was dried to give 4-hydrazinyl-2-
(methoxymethyl)benzonitrile hydrochloride as an off-white solid.
25

Preparation 10
F

I ] NMe2
N

2-((dimethylamino)methyl)-4-flucrobenzonitrile
A mixture of 2-(bromomethyl)-4-fluorobenzonitrile (423 mg, 1.9 mmol) and 2.0 M
30 dimethylamine (4 mL) was stirred at room temperature for thirty minutes. The mixture

was then concentrated, purified by normal phase flash column chromatography, on a 20
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chl oride/ether (55 ni, 110 nmol). The precipitate was
filtered, washed with diethyl ether, and dried to
wW@Raws/0833by dr azi nyl - 2- met hyl benzonitril e hydr ocPCDIB20€7/003207

as a white solid (15.6 g, 85.0 mmol, 56%yvyield). 1H
NVR (400 MHz, DVMSO-d6) 8 ppm 8.42 (br. s., 1 H), 15

8.33 (br. s., 3 H, 7.51 (d, J=8.6 Hz, 1 H), 6.81 (d,
J=1.9 Hz, 1 H), 6.74 (dd, J=8.6, 2.4 Hz, | H, 2.35
(s 3 H. ESSM5 mz 148 (M+H). Preparation 3 H NH2

5 g siganeuitunt (8 FRE PV atin b tarb A et Pl A cpreantritedn vacuo

fo 3&@1&Qt@dilﬁ@tﬁmmh@?rﬁémwdluﬂ@rwén%ﬁmﬂé@1410@1 11, SBfrﬁlﬁ“ibI 68 %). *H
fluoro-2-(trifluoronethyl)benzonitrile §1.

NMRr0D, M2 DMSP-86) S0mn 7I2Add. 75 @%rﬁa%éh*%o i 7 ia Jaaiino o4,
2655 J*"’)Zé‘se‘&ﬁﬁmn?%g?g“ﬁiﬂ;’"* Siels0d 18, 2901 BB, S0%

N. NH2 N 4-hydrazi nyl - 2- met hoxybenzoni tri I e
hydrochl oride The title ! S prepared

10 according to the procedu?%g?ﬁa%gﬁé\égr ation 1 30 from
4-fl uoro- 2- met hoxybenzoni t NHNi&; (4. 97 g, 32.9 nmol),
i nstead of 2-chloro-4 55 YR 209§ 053300
PCT/ 1 B2007/ 003207 5 fl unzo tril e, refluxing
overnight to give 4-hydra - 2-met hoxybenzonitrile
hydrochl oride (3.54 g, 17. :. eé 54% vyield) 1H NWR
(400 MHz, DMSO- d6) 6 ppm3 3 H, 6.44 (dd,
3=8.46, 2.01 Hz, | H), ?fszz.lst 1 H, 7.41
(d, J _%((gmemylammqémethz/ )gghy@azszylbynzwmle dibydrochipride

ES- Miftufe i @Mﬂ%ylanﬂr?o fle ﬂ%[zﬁ Iué’rﬂbgnzo'ﬂltnle (241 mg, 1.35 mmol),

hydrazine monohydrate (101 mg, 0.10 mL, 2.0 mmol) and ethanol (5 mL) was heated

15 avernight at 90 °C. The mixture was cooled to room temperature and concentrated to
dryness. The residue was dissolved in diethyl ether and treated with 2.0 M hydrogen
chloride in diethyl ether. The resulting solid was filtered and dried to give 2-
((dimethylamino)methyl)-4-hydrazinylbenzonitrile dihydrochloride (430 mg, 1.63 mmol,
>100% vield). *H NMR (400 MHz, DMSO-ds) & ppm 9.26 (s, 1 H), 7.80 (d, J=8.59 Hz, 1

20 H), 7.36 (d, J=2.15 Hz, 1 H), 7.08 (dd, J=8.59, 2.15 Hz, 1 H), 4.35 (s, 2 H), 2.78 (s, 6 H).
ES-MS m/z 191 (M+H).

Preparation 12

OBn

25
2-(benzyloxy)-4-fluorobenzonitrile

Benzyl alcohol (3.25 g, 30 mmol) was slowly added to a stirred suspension of

sodium hydride (1.15g, 28.7 mmol) in toluene (50 mL) at room temperature. The
30 mixture was stirred for 30 minutes and then 2,4-difluorobenzonitrile was added all at
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N-NH2 N N 5-hydrazinyl picolinonitrile dihydrochloride
To a solution of 5-am nopicolinonitrile (1..0 g, 8.4
won@B533m 20% sul furic acid aq. (20 nL) at O0CPCEHWwHWM03207
nitrite (590 ng, 9.2 muvol) in water (3 nL) was slowy
added, 15 keeping the tenperature bel ow 10C. This
solution was stirred on an ice bath for 30 m nutes and
then treated slowy with an ice cold solution of
tin(II) chloride dihydrate (5.7 g, 25.2 mmol) in 20%

ul fur.i c aC| e ng.the te ratur.e .hel ow
onc g S it b6 aTSrhishEL ThE Skl WS Bt indh Syl @k, extracted
threR ihnaaw e dityDataate, vasped aith bein@VdtleddVer Maynesisim §'\h%te filtered
reaction was neutralized with anmoniu %tg%drom de,

and gpndepsef-+ § pRyCRUdR Preduch was digsolvedin pat Acetategad trlturated
wﬁﬁ héidn%%% YRR RichafbRd-4-Mie8bé TR frii (5] hgetgﬂm%ﬁ%@t% wyield) as

dri ed over magnesi um sulfate, filtered

a white golicht éUNMﬁ@QOd@UZIDh@%dM@WE@Wé Jdb, 6.80dkbHv846, 2.42
t f t ted th
e I BERTALS NS decib 2 faidenTaian and  real ed w

ogen di oxdne |nately 3
The m xture was evaporated and the resulting
solid was triturated w h d| ég ether and dried on
t he hi gh vacuum over ni ght a 2:1 mxture 25 of

5- hydrazi nyl picolinonitril axu—uhl—lgydrochl oride to
starting material (875 ng) LES-M5 niz 135 (MtH).
Preparation 6 H N, NH2 N'" 30

6- hydr azi nyl - 2- et hyl ni co hg{11e To a suspension
of 6-chloro-2-nethylnicotinpnitrile (6.2 mmol) in 6.2
nmL of ethanol, hydrazine nohydrate (9.3 mmol) was
added. The resulting m xture was then 56 WO

2008/ 053300 PCT/2-@202y1000)3Rbydrasinibanzmhittie 80 C

and oo GV R PO Sl e 2 B ctidhol eo

mLa@yas trebiedawith bﬁi’raﬂﬂé uwiorhydmate (Z‘I@g] 208 6@ npmol) @adlheated to
in.an ic

reﬂ%ﬁg}ggq?qy%? q?ég\iaégc%g%dqto roo ter¥1perature and concermrated

Water was added and the residue was extracted three times with ethyl acetate, dried

over magnesium sulfate, filtered and condensed to give 2-(benzyloxy)-4-
hydrazinylbenzonitrile (3.8g, 15.8 mmol, 75 % yield) as an off-white solid. *H NMR (400
MHz, DMSQO-ds) & ppm 4.27 (s,2H), 5.16 (s, 2 H), 6.36 (dd, J=8.73, 1.75 Hz, 1 H), 6.61
(d, J=1.61 Hz, 1 H), 7.30 (d, J=8.59 Hz, 1 H), 7.32 - 7.51 (m, 5 H), 7.78 (s, 1 H). ES-MS
m/z 240 (M+H)

Preparation 14
0
O~
cyclopent-1-enecarbaldehyde
To a solution of sodium periodate (28.3 g, 0.13 mol) in water (250 mL) was added
an ethyl ether solution (150 mL) of 1,2-cyclohexanediol (12.0 g, 0.10 mol). The solution
was stirred for thirty minutes at ambient temperature. To this solution was added 20%
aqueous potassium hydroxide (40 mL) and the solution stirred for one hour. The layers
were separated and the organic layer was washed with water and brine and dried over
magnesium sulfate. Concentration in vacuo provided cyclopent-1-enecarbaldehyde as
60
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filtration, washed with cold 50% et hanol, and dried

under vacuumto give 550 ng of the desired solid
wW@e@dosi300 1H NVR (400 MHz, DMSO-d6) 6 ppm 2. 41P¢H]IB2807/003207

H, 4.41 (s, 2 H, 10 6.60 (br. s., 1 H), 7.66 (d,

J=8.59 Hz, 1 H), 8.47 (s, | H; ES-M5s mz 149 (M+H).

Preparation 7 F 1l Br N

2- (bromonet hyl ) - 4-fl uorobenzonitrile 15 A solution of

2-nmet hyl - 4-fl uoro-benzonitrile (3.5 g, 25.9mmol) in

o AT 03800 )RR Bl SR 6 010 coun, 1. -

0.8B& nHmytep €1 Oid W% (abéwm;rleﬂvaﬁér ove 4) minlikes atidanlimginuiasyith

heated to reflux f t.o. room

detpietod Wpcatat Gy AR AP BBlsOrarn POResof 93dm. 2 1,
2.38RILJET. bsez eg +of b Hl)né 50a.3189! (W 3 P%C?ﬂblpov 08 (m 1 H) 9.73 (s, 1 H).
tetrachl oride. The filtrate was condensed
purlfled by normal phase flash col umm chronatography
on a 50 g silica gel -1590% et hyl
acet at e/ hexanes gradlen?§M£$§%ngaks separated. It was
determned that the second el utPng peak is the desired
product. Pure fractions et _this ak were pool ed and
concentrated in vacuo t (fﬁronnnethyl) 4-
fluorobenzonitrile (1.35%" 0463 mmol, 25%yvyield) as a
white solid. IHNW (400. , 25 DMSO-d6) b ppm 4.79

(s, 2 W, 7.44 (dt > 69 1 dd,
15,50 il o507 S5y enpegiagnd b oatigkiigls '3 )
H) . A Bolafied af 5@&0& 6,7 S\Z’étrah!/cﬁﬁnaphthalene-z carboxyhc acid (5 14 g, 27.0

kg IR R reL L beRzent T e BT VO ated to refu for

elgﬂte@hﬂ%%m’f ey Sotutford WHS F&tlRREQD atibidit térﬁ@éraf(ﬁe afdZoncentrated in

in nmethanol (5 nm-) was treated th sodi um
Va“r\*é’t h rgsidus vesily W’t@emyé%q%?qecﬁﬁ'dlW’?Shﬁét‘/ﬁﬁ’rﬁﬁtura@%@d'um

bicneat eﬁ%t&ig‘ %{oe%gér%;edlsrfb%lﬁ chlorii8 ¥y FiER &Ivet Hfa%n%%@n?)osulfate.

> hours. The m xture was coO
Filtradiom foliayyrst it eoncentatiereinswgue erewdatssthyhdroxo-5,6,7,8-

tetrahydronaphthalene-2-carboxylate as a brown solid (4.76 g, 86% yield). Reversed-

phase HPLC on 4.6x50mm C-18 column, tgr = 1.90 minutes (10 to 90% acetonitrile/water
over 4 minutes at 4 mL/minute with detection 254 nm, at 20 °C); "H NMR (400 MHz,
DMSO-dg) & ppm 1.99 - 2.08 (m, 2 H), 2.58 - 2.66 (m, 2 H), 2.99 (i, J=6.04 Hz, 2 H),
3.85(s, 3H),7.83-7.87 (m, 1 H),7.91(, J=0.81 Hz, 1 H), 7.92 - 7.97 (m, 1 H).

Preparation 16
0
F.
JUes
O
ethyl 6-(4-fluorobenzylidene)-5-axo-5,6,7,8-tetrahydronaphthalene-2-carboxylate
The title compound was prepared according to Method A2. The crude precipitate
was a mixture of ethyl 5-ox0-5,6,7,8-tetrahydronaphthalene-2-carboxylate, ethyl 6-(4-
fluorobenzylidene)-5-ox0-5,6,7,8-tetrahydronaphthalene-2-carboxylate and 6-(4-
fluorobenzylidene)-5-0x0-5,8,7,8-tetrahydronaphthalene-2-carboxylic acid. The mixture

was combined with 4-fluorobenzaldehyde (0.5 mL), ethanol (40 mL) and 4N hydrogen
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directly purified by normal phase flash col um
chromat ography on a 20 g silica gel 10 colum (5 - 60%
weeivglosmeet at e/ hexanes gradient). Pure fracti oPGT/¥e067/003207

pool ed and concentrated in vacuo to yield
4-f| uoro- 2- (et hoxynet hyl ) benzonitrile (110 ng, 0.66
mol, 28%vyield) as an oil. 1 H NWR (400 Mz, DMSO d6)
8 ppm 7.97 (dd, J= 8 46 5.50 Hz, | H, 7.46 (dd,

=9. 53, 2.55 Hz, 7 39 (td, J=8.59, 2.69 Hz, 1

h'%ﬁﬁ.fséo&%ﬁe‘tio ﬁﬁar% "Yﬁﬁ Shutduenalhmudsn, TCRAIER #fk fourea nt

200hwd M@@drl mtzdr?@ a%t?l’ﬂr}ﬁdltbt %;l\rb‘ %thyl 6-(4- ?uor?benzyhdene) -5- oxo 5 6,7,8-
uor et noxyne enzoni.uri

tetr?ﬁmrfanapﬁ {halens -@a%@vﬁ&%e%w Pﬁﬂ@"kelsyﬁs Aé?%l 915 ‘%’»me?' &9%

yield@roly) m‘m (SRR, DM dld)) %ﬁmhﬁ% @dydR15 ¢! Q>H) 3.06 (m, 4 H),

overnlgt. The m xture was cool to roomte
4.34 thdeh 98z, Phid), ekt dub-8REHZ R g&ow 02(dd, 9= ﬁé@hé@dl H:ar?d*) 7.74
hy.dr 0 et her
(s, {Fﬁza} §E| ﬁye%P)ZS.QBR%n%%e @%’dTC lr)leég'gﬁséﬁlzv\gi’sﬁcfrl e
gi ve 4-hydrazi nyl -2 (nmethoxynmethyl)benzonitrile
hydrochl ori de as an off-white solid. 25 Preparation
10 F Nve2 N
2- ((di et hyl am no) net hylPregaktinpbenzonitrile A
m xt ure of 2-(bronlprret hyl)-4-fl uorobenzonitrile (423
ng, 1.9 nmmol) and 22 M 30 digfehhyl amine (4 nlL) was
stirred at roomte o@' Gw | rdy_minutes. The
, purilfied by nornal
phase flash col um chronat od? aphy, ©on a 20 58 WD
%ﬂgﬁb%ﬁ%@%d@ ?llo%%@ﬁélc%i%?@? éite@raﬁyaﬁoﬁépt&ﬁbleﬁ@lzuémb&@late
5% et hyl acet at e/ hexanes gradi en
corlderitie soBwpounRd wasuyepargdacepiging to Method A2 from 8-0x0-5,6,7,8-

tetrﬁg‘&t?ﬁéﬁﬁ@é@ g‘:%}kg%;&hé/é?ld 4nblRIREENEARIhT L §s 6hbH-white solid
(64% yield). 'H NMR (400 MHz, DMSO-de) 5 ppm 1.34 (t, J=7.12 Hz, 3 H), 3.05 (m, 4
H), 4.34 (q, J=7.25 Hz, 2 H), 7.30 (m, 2 H), 7.54 (d, J=7.79 Hz, 1 H), 7.61 (m, 2 H), 7.74
(s, 1 H), 8.10 (dd, J=7.92, 2.01 Hz, 1 H), 8.49 (d, J=1.88 Hz, 1 H). ES-MS m/z 325
(M+H).

Preparation 18

0
P

0
0]
methy! 6-(cyclopentylmethylene)-5-ox0-5,6,7,8-tetrahydronaphthalene-2-carboxylate
To a solution of methyl 5-ox0-5,6,7,8-tetrahydronaphthalene-2-carboxylate (3.4 g,

16.7 mmol) in methanol (30 mL) was added cyclopentanecarboxaldehyde (3.3 g, 33.3
mmol) and pyrrolidine (2.78 mL, 33.3 mmol). The solution was stirred for twenty hours
at ambient temperature. The reaction was recharged with 0.5 mL of
cyclopentanecarboxaldehyde. The resulting precipitate was collected by vacuum
filtration to provide methyl 6-(cyclopentylmethylene)-5-ox0-5,6,7,8-
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NVR (400 MHz, DMSO-d6) S ppm 7.92 (dd, J=8.59, 5.37
Hz, | H, 7.42 (dd, J=9.94, 2.69 Hz, 1 H),7.35 (td,
wQJ2@8483302. 69 Hz, | H), 3.56 (s, 2 H), 2.19 (sPCBIBIP07/003207
10 Preparation 11 NHNH2 2 HCI Nwve2 N
2- ((di et hy) am no) net hyl ) - 4- hydr azi nyl benzonitrile
di hydrochl ori de A m xture of
2-((di nmet hyl am no) met hyl ) - 4-fl uor obenzonitrile (241
ng, 1.35 mmol), hydrazine nonohydrate (101 ng, O0.10

ttrronah Pelores B ns p 3ol 2 AR RIRIE, vys or

4. 6>t®mpre IGatl 8iceluant tpc@ BCRiNthirate( 10do d0Ynassonifritewats iotged minutes

a zm@p%a@t%"v'wfimi%?& i inreaf RS e SBalA s il oo

§QDM@OA@5‘-’) Sfﬂdrﬁqrﬁd- ﬁ@d mrm 182911VR1 @n, 4 H), 1.76 - 1.89 (m, 2 H),
%Edl net h am no gy - 4-hydrazi nyl benzoni'trile
2.7 thgmﬁaz zoRiHe2 183 (m,11 3 (L J=640bi% iH)| AP5 (443 H), 6.71

#4090 7.

H1Z'}45'Z7 S%Q@A%Q o %975’?%51@17'@8# JB§8§‘?~IZ 1H).
(dd J859 2.15 Hz, 1 H, 4.35 (s, 2 H, 2.78 (s, 6
H. ESMSmz 191 (I\/H—|). Preparation 12 F OBn 25 N
2- (benzyl oxy) - 4-fl uorobenzonitrile Benzyl al cohol
(3.25 g, 30 mml) was slRrepsrationled to a stirred
suspensi on of sodium hydride (1. ?:gq\n 28.7 mmol) in
tol uene (50 nmL) at roqm t efiPe 2"®rhe 30 mixture
was stirred for 30 ‘;,-.
2,4-difluorobenzonitrile 5 added all at 59 WO
2008/ 053300 PCT/ | B2007/ 003207 5 once and stirring

rBORY | m(@@IoQM@WrﬁéﬁDkneifB%xBl5<6 WeeteW@ﬁ#’rﬁﬁ&&hﬁéﬁe%@%arboxylate
water, extracted three tinmes wt acet at

wadheqlutian of rBethiks- 028@15&17 &/tetrawwwhmﬁlmﬁ 2%aeboxylate (600 mg,
2. 9frr'|r+|@)l§e frﬁ‘étraﬁyrkﬂ‘ftﬁgﬁ‘ gﬁﬂﬁ\@g wadR8olehYd gepcgaﬂﬁlké% éﬂgﬁjre anﬂ treated with

di ssol ved 1n hot acetate and tritura
1.0 Melithives hextargetwld@uebéﬁ infletrrhydriran (umb).oB8enstisring fartwenty

minbfes{ BydShutareEriBiRidenife (3. h&d. Oneds 1989, 32, 1001-6) (24 mL of 0.5 M

solution in tetrahydrofuran) was slowly added and the mixture allowed to warm to room

temperature and stir for 3 days. The mixture was poured into water, extracted three
times with ethyl acetate, washed with brine, dried over magnesium sulfate, filtered and
concentrated. The crude product was purified by normal phase flash column
chromatography on a 50 g silica gel column (5 - 50% ethyl acetate/hexanes gradient).
Pure fractions were pooled and concentrated in vacuo to yield methyl 6-
(cyclobutylmethylene)-5-0x0-5,6,7,8-tetrahydronaphthalene-2-carboxylate (300 mg, 1.1
mmof, 38 % yield). 'H NMR (400 MHz, DMSO-ds) 5 ppm 1.81 - 2.03 (m, 4 H), 2.14 -
227 (m, 2 H), 2.71 (t, J=6.58 Hz, 2 H), 2.93 - 3.00 (m, 2 H), 3.34 - 3.44 (m, 1 H), 3.88 (s,
3 H), 6.91 (d, J=9.13 Hz, 1 H), 7.84 - 7.95 (m, 2 H), 8.01 (d, J=8.06 Hz, 1 H). ES-MS
miz 271 (M+H).

Preparation 20
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a white solid. '"H NWR (400 Mz, DMSO d6) 8 ppm 5. 30
(s, 2 H, 6.99 (td, J=8.46, 2.42 10 Hz, 1 H), 7.29 -

W@ 28%/0633p0 6 H), 7.86 (dd, J=8.59, 6.44 Hz, 1 HyCT/1B2007/003207
Preparation 13 NHNH2 OBn N
2- (benzyl oxy) - 4- hydr azi nyl benzonitrile 15 A solution
of 2-(benzyl oxy)-4-fluorobenzonitrile (4.8g, 21 muol),
in ethanol (80 nl) was treated with hydrazi ne
nonohydrate (2.6g, 2.5 nL, 53 nmmol) and heated to
reflux for 3 days. The m xture masocooled to room
tenperature and concentrated Wat

gr was added and the
resi due was extract ed igh ethyl acetate,
dried over magnesi

| tered and condensed
to give 2-(benzyl oxy)

-4 70 Hydrazi nyl benzonitrile
(3 89, 15.8 mmol, 75 %yiel® as an off-white solid.

(+ %fo%gs-gg@%g&%ﬁ}gﬂ%ﬁri&@gkﬁﬁ% ff%ﬁ—t&él‘%ﬁroﬁgéﬁthalene—%

JlGlHZ H, 7.30 (d,calbékyid H, 7.32 - 7.51

i) S Do ok %y??»oﬁpéﬁt&tftraﬁ’@ea?@ﬁ MR Ayt (240
gS ‘P |2l#n'n82 |r9fne'ﬂ%Ho‘lJ ] ﬁ’fE§ | Wéﬁaé&ieﬁ%s) ?et&hx@roﬂframal-&arbékaldehyde

wat er was added an eth er solution (150
(24fma, mnzoltymi oweRliginal (20 (n1226 gmod). hegiutionyyas stirred for
t
SR PSRN AR, ThlBEee

comhﬁét%dunri]mb@idf o hidendtd§raphy cﬁmllidahetrqobwt:ht@mabné)rmdwded
or _one hour

mepb e q gg%r@hmw%é%eﬁm“tﬁhgméri%r?%%‘%r y retngﬁwhatene-z

carﬁbkﬁﬂeoaﬁﬁxtuméﬂe@mbméré aetsean cﬁgﬂg@en (zm mg 58RO LC/MS
provi d fféc pent - 1- enecar bal dehyde as WO

on 2@@@@@5@@ m‘nmnalzon%ﬁ@mgws 31 %ch%% tﬂn!trll@é/vqse@over 4
mlrﬁﬁer@ ¥ @*n@)@mﬁfev\ﬁglgﬁgfe%@ﬁ QSbﬁhCaP@O "’C)?’E@OM@ 587 (M+H).

mnutes (10 t
acetonitrile/water over 4 m nutes at 4 mL/mnute wth
detection 254 nm at 20 C; 'H NWVR (400 MHz, DMSO- d6)
Sppm1.83 - 1.93 (m 2 H, 2.36 (td, J=7.65, 2.15
Hz, 2 H, 2.50 - 2.59 (nPrepatdtipn2101 - 7.08 (m 1 H),
9.73 (s, | H). o
Ve

0 0

0
methy| 5-oxo0-6-((tetrahydro-2H-pyran-4-yl)methylene)-5,6,7, 8-tetrahydronaphthalene-2-
carboxylate
A solution of methyl 5-ox0-5,6,7,8-tetrahydronaphthalene-2-carboxylate (2.9
mmol), tetrahydro-pyran-4-carbaldehyde (3.2 mmol), and piperidine (3.2 mmol) in 6 mL
of methanol was heated to 65 °C overnight. The cooled mixture was diluted with ethyl
acetate, washed with water and brine, dried over sodium sulfate, and concentrated. The
residue was purified by silica gel, eluting with ethyl acetate in hexane from 10% to 40%,
to give 430 mg of the desired product. ES-MS m/z 301 (M+H).

Preparation 22
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10 Preparation 15 0 cci' O nethyl
5- oxo-5, 6, 7, 8-t et rahydr onapht hal ene- 2- car boxyl ate A

W@ 0008053300 of PCT/IB2007/003207

5- ox0-5, 6, 7, 8-t et rahydr onapht hal ene- 2- car boxyl i ¢ aci d
(5.14 g, 27.0 mmol) (Peakdale Mol ecular) in 4N
hydrochloric acid in nethanol was heated to reflux for
15 ei ghteen hours. The solution was returned to

anbi ent tenperature and concentrated in vacuo. The
residue was diluted with ethyl acet at g and washed with
sat ur at ed sodiun;#gic rbonate sol utionf and saturated
sodi um chl ori de odr YAis oTsul fate.
Filtration foll owed by in vacuo provi ded
met hyl 5-oxo-5,6,7,8
t et rahydr onapht hal ene- 2- carboxyDate as a brown solid

4.7 86% vi el ers hase HPLC
s oo A HSG1ehry Coony T o A PB4 H)-
acetonitrile/ Waylﬁfeneﬂﬁémylﬁ}plﬁémh@—s @trbdkylﬁtém nut e vv| th

detection 254 nm at 20 O . 1H NVR (400 rt)
8 pgpsParegqceoringto the pgoqebdurezo@Drgparagogguqﬁcth Lpﬂng tert-butyl 4-

fon%yl%ﬁ)eﬂla_ének:@ar%xﬁgte %s@ad of- t&?af(y@ro—é;er’é'hﬂ 3ar§§ldeh)7d68?o give the
title-yompaundpn &3 & ﬂ?idorEQM%m/F“r&z deNap et hyl

6- (4-fl uorobenzylidene)-5-0x0-5,6, 7,

8-t etrahydronapht hal ene- 2-carboxylate The title
conmpound was prepared according to Method A2. The
crude precipitate was f ethyl

5- oxo- 5 6,7, 8- tetrahydrgﬁ%%ﬁkﬁ{ﬁgﬁe 2- car boxyl at e,
ethyl 6-(4 30

fl uor obenzyl i dene) - 5- oxo- 5, 6, 7, 8- tet'ahydronaphthalene
-2-carboxyl ate and 6-(4
fl uorobenzyl i dene) - 5-¢ 015/6 rtrahydronaphthalene
-2-carboxylic acid. Thé®m Wwas conbined with

4-fl uorobenzal dehyde (0.5 nlL) 2 ethanol (40 nL) and 4N
hydrogen 61 WO 2008/053300 PCT/ 1 B2007/ 003207 5

chl ori de/ di oxane and was refluxed for 20

hothety! §Ha-raeshykd- lw&éhw Box8 .8, 28 tetrahydeanaphthalene-2-
filtered, and dried to gi ygp8lhi¥e 6-(4-fluo robe
nzylldene) 5-0x0-5,6,7, 8- tettra hyd ron a

pht Fe teecampetiridoxgs preparssl ageording thMethod A3 fiomdpexarh,6,7,8-

tetrahydroldBhtaleh8%-carboxylic acid methy! ester (396 mg, 1.9 mmol) and 5-methyl-
2-furaldehyde (192 mg, 2.0 mmol). ES-MS m/z 297 (M+H).

Preparation 24

methyl 6-(cyclopent-1-en-1-ylmethylene)-5-0x0-5,6,7,8-tetrahydronaphthalene-2-
carboxylate
The title compound was prepared from 5-0x0-5,6,7,8-tetrahydronaphtalene-2-

carboxylic acid methyl ester (396 mg, 1.9 mmal) and 1-cyclopentene carbaldehyde (220
mg, 2.0 mmol) according to Method A3 in 70% yield. ES-MS m/z 283 (M+H)
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yield). 1H NWVR (400 MHz, DMVMSO d6) 8 ppm 1.33 (t,
J=7.12 Hz, 3 H, 3.06 (m 4 H, 4.34 (q, J=6.98 Hz, 2

woHR008/H58300 (t, J=8.86 Hz, 2 H), 7.62 (dd, J=8.5BCT/EB2667/003207
Hz, 2 H, 7.74 10 (s, 1 H, 7.94 (m 2 H), 8.06 (d,
J=8.59 Hz, 1 H. ESSMs mz 325 (MtH). Preparation 17
FI OO0 15 ethyl 7-(4-fl uo robenzylide
ne) - 8-oxo-5,6,7,8-tetra hyd rona phth ale ne-2-ca
rboxylate The title conmpound was prepared according
to Method A2 from 8-oxo-5, 6, 7, 8-

5 t et rahydr onapht hal ene- 2- car boxyl i ¢ acid and

4-f | uorobenzal dehyde as an off-white solid (64%
yield). "H NWR (400 MHz, DVMSO-d6) S ppm 1.34 (t,
J=7.12 Hz, 3 H), 3.05 (ermratlom) 94.34 (q, J=7.25 Hz,
2 H, 7.30(m 2 H, 7.54 (d, J=7.29 Hz, | H), 7.61
(m 2 H, 7.74 20 (s, 1 H), 8 10 (Odd J=7.92, 2.01 Hz,
1H, 849 (d, J=1.88; : >SO6 mz 325 (M+H).
Preparatlon 18 0 257

8- tet r ahydr onapht hal ene- 2- cdl boxylate To a solution

Phethptdafd-furyimethylene)-5-ox0-5,6,7,8-tetrahydronaphthalene-2-carboxylate

10 > %ggaqgﬂwgpyncf \tqg?rg dr o R?ﬁ | eng\ﬁiéggﬁkgéﬁ)élrggaph a:?én4e—2-
carwyﬁ@é@@hmm @@@x@éeﬂm yqi© r(u%os ahd ﬁ@réﬂderﬁvml (192A4y, 2.0 mmol)

rrolldlneé\‘?aé r | ution was
aCC%ffjlr\grt@M@tB?d Ae) /ChY:!@l'ﬂs ESBMSa’F‘/Za%%? @Wf } enper at ur e.
The reaction was recharged with 0.5 niL of
cycl opent anecar boxal dehyde. The resulting precipitate
was collected by vacuum filtration to provide nethyl

6- (cycl opent yl net hyl enep: 5+ = , 7,8 62 WO

5 2008/ 053300 PCT/ 1 B2007/ E&%}Zagé%rgzé%
t et rahydr onapht hal ene- 2- car boxyl at © as a solid (2.8 g,
60% vyield). LC/ M5 on 4.6x50 gecolum, tR =6.71
m nutes (10 to 90% agetbnit & over 8 ninutes
at 2 nL/mnute wth det ' 5 nm at 50 C); ES-Ms
mz 285 (MtH); 'H NVR (400 DMSO-d6) b ppm 1. 24 -

0
%gt%yl%wﬁgwwﬁej}iggn%}:ﬁo?gGgg-té(al?ya[o%f;g@éﬁ]ﬂe?qqcéﬁoxﬁate
2. FRetitle cdmPodfid Was plegdred Fofrs-oR0-53, TiB-tefPatfHironaphtalene-2-
carboxylic acid methyl ester (396 mg, 1.9 mmol) and 3-furaldehyde (192 mg, 2.0 mmol)
20  according to Method A3 in 80% yield. ES-MS m/z 283 (M+H)

Preparation 27

methyl 6-[(2-methyl-1,3-thiazol-5-yl)methylene]-5-0x0-5,6,7,8-tetrahydronaphthalene-2-
25 carboxylate
The title compound was prepared from 5-0x0-5,8,7,8-tetrahydronaphtalene-2-
carboxylic acid methyl ester (396 mg, 1.9 mmol) and 2-methyl-1,3-thiazole-5-
carbaldehyde ( 220 mg, 2.0 mmol) according to Method A3 in 60% yield. ES-MS m/z
314 (M+H)
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10 (d, J=9.94 Hz, 1 H), 7.88 (d, J=6.44 Hz, 1 H), 7.91
(s, I H, 7.98 (d, J=8.06 Hz, 1 H). Preparation 19

w@aNg/sada O 15 net hyl PCT/IB2007/003207

6- (cycl obut yl met hyl ene) - 5- oxo-5, 6, 7, 8-t et rahydr onapht h
al ene- 2-carboxyl ate A solution of nethyl

5- oxo-5, 6, 7, 8-t et rahydr onapht hal ene- 2- car boxyl ate (600
ng, 2.9 mol) in tetrahydrfuran (10 mM-) was cooled to
ice bath tenperature and treated with 1.0 MIlithium
hexanet hyl di sil azide in tetrahydrfuran (5 nL). After
stirring for twenty m nutes,

cycl obut anecar boxal dehyde (J. Med. Chem 1989, 32,
1001-6) (24 nmL of 0.5 M20 solutjon in

tetrahydrof uran) was sl GWRATAMIEEE and the mixture
allowed to warmto room tenperatuyse and stir for 3
days. The m xture was poured_into later, extracted
three tines with ethyijace \aShed with brine,

dri ed over magnesi um sgtftate, tered and
concentrated. The crude prodgct was purified by nornal

BB CrURRO SV MaYPREy Pk LoaPRRRRRARG et parboxyiate

25 TiRd r'[ltﬂe fcbﬁﬁ)b'u Ad Sva‘é’?fré‘pd}@@ kRfh 5840 5W1E 8krahRfohdphtalene-2-
vacuo to yie

carpylE A PR AT AGS B 4,8, anckisexazeleng aRBRIsRY AR (200 mg,
2.0 ﬁﬂﬁm&%&frﬁﬁg% g\%nédgﬁ? n{TEs% |e1ld d, S ;rag%fo(mm ). " H

2.14 - 2.27 (m 2 H ,271(tJ658Hz 2 H, 293-
3.00 (m 2H),334- 3.88 (s, 3 H),
6.91 (d, J=9.13 Hz, Fﬁé"/&g}f‘h@ 95 (m 2 H), 8.01
(d, J=8.06 Hz, 1 H). ES- z 271 (M+H).
Preparation 20 63 WO 200 PCT/ 1 B2007/ 003207 O
a0l \ 50 ()-nethyl /~\ QU
5- 0x0- 6- ((tetrahydr an- 3<yl) met hyl ene) -5, 6, 7,

8-t etrahydronapht haI -2- carboxylate To a sol ution
of nmet hyl

8-t et r ahydr onapht hal ene- 2- car boxyl ate (240
etmylﬂmqunenas@\déaﬂw oK S-Sy o2 BrghERmen-7-y Jacetate

() Tthﬁttﬁlé%ﬂfp%thﬂ s PreEpdrL@FdhRBYAL4-0x0-3,4-dihydro-2H-chromen-

7yllacetate (L.A. Reiter et al. Biorganic and Medicianal Chemistry Letters, 1997, 7 2307-
2312) and 4-fluorobenzaldehyde according to Method A2 in 45% yield. ES-MS m/z 341
(M+H).

Preparation 30

F 0 CO,Me
O

methyl 3-(4-fluorobenzylidene)-4-oxochroman-7-carboxylate

The title compound was prepared from methyl 4-oxochroman-7-carboxylate

(Koch, K., and Biggers, M. S. J. Org. Chem. 1994, 59, 1216-1218) and 4-
fluorobenzaldehyde according to Method A2 using methanol and 4 N hydrogen

chloride/dioxane. Off-white solid (76 % yield). 'H NMR (400 MHz, DMSO-ds) § ppm
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10 (240 nmg, 2.4 mmol) and pyrrolidine (0.20 nL, 2.4

mol ). The solution was stirred for twenty hours at
w@edsesi30a enper ature and for four hours at 45 ECT/IBRE07/003207

reacti on was concentrated in vacuo. Chromatography

(on silica, ethyl acetate/hexane) provided ()- nethyl

5- ox0-6-((tetrahydrofuran-3-yl) nethyl ene)-5,6,

7, 8-t etrahydronapht hal ene-2- carboxyl ate, a m xture of

stereoi sonmers, as an orange oil (200 ng, 58%yield).

s 3885c° Ty SO0 B PR 07 P T B0 T N TR @ ve7 25

Hz, ) it.801(s WHY, B.0defded+8.06 254 Hm at 50 C); ES-M5 nml z

287 (MtH). Preparation 21 0 O1 \ pi 20 O nethyl
5- 0x0- 6- ((tetrahydro-2H pyran-4-yl) et hyl ene)-5, 6, 7, 8-
t et rahydr onapht hal ene- 2- carboxylate A sol ution of
net hyl .
5- 0x0- 5, 6, 7, 8- t et r ahydr B/eRAMRIGRIHne- 2- car boxyl ate (2.9
mmol ), tetrahydro-pyran-4-carbal dehyde (3.2 nmmol ), and
piperidine (3.2 mmol) in 6 gL _25lof nethanol was
heated to 65 C over ht . : ol m xture was
diluted with ethyl ot _Ztee
brine, dried over sodiumsulfate, and concentrated.

10 The residue was purified by silica gel, eluting with
et hyl agethyt3(cyclopentginesthyleme )b ekdahrelian-7-daobaiwate 430

ng..of .t he desired product, ES- 301
T s FerhPolsd ad hpatskacibe Prbsrras MEiidtabhom methy
4—ox?cﬁro€ha(?ﬂiltcﬁ%o@latee(lmb F,uxy land Bi%gedrfs,dM.hS.dJ. Org. r(].“,hﬁeml 1994,( 59,
- - xycar bon -1- oxp- 3, 4- ron ep-
121615 O A PPEERSE3 PBk AR a5 41 EXMRAOM &2 2 Spdreanmol,
15 76<>/@y;§|g;_d'gggws@n/§Izgqmq;gdure of Preparation 21 except
using tert-butyl 4- fornyl piperidine-1-carboxyl ate,
i nstead of tetrahydro-pyran-4-carbal dehyde, to give

the 10 title compound P%pé%o\ﬁiﬁ d. ES-M5 nfz 422
(MrNa). Preparation 23

20
methyl 3-(2-methylpropylidene)-4-oxochroman-7-carboxylate
The title compound was prepared according to General Method A1 from methyl
4-oxochroman-7-carboxylate (Koch, K., and Biggers, M. S. J. Org. Chem. 1994, 59,
1216-1218) and isobutyraldehyde. After stirring overnight, the solution was partitioned
25 between 1 N hydrogen chloride and ethyl acetate. The organic layers were washed with
1 N hydrogen chloride and brine, dried (sodium sulfate), and concentrated. The crude
product was purified by flash chromatography (0 to 20% ethyl acetate/hexanes) to give
methyl 3-(2-methylpropylidene)-4-oxochroman-7-carboxylate as an oily solid (730 mg,
2.8 mmol, 58% vield). 'H NMR (400 MHz, DMSO-ds) 5 ppm 7.95 (d, J=8.2 Hz, 1 H),
30 7.62(dd, J=8.2, 1.6 Hz, 1 H), 7.53 (d, J=1.6 Hz, 1 H), 6.65 (dt, J=10.3, 1.7 Hz, 1 H),
5.22 (d, J=1.6 Hz, 2 H), 3.88 (s, 3 H), 2.73 - 2.86 (m, 1 H), 1.04 (d, J=6.6 Hz, 6 H). ES-
MS m/z 261 (M+H).
68



0O 15 o O nethyl
6- ( 5- net hyl - 2-f uryl net hyl ene) - 5- oxo- 5, 6, 7,

w@2a080538y dr onapht hal ene-2- 20 car boxyl ate TheCT/IB20€7/003207
conmpound was prepared according to Method A3 from
5-o0xo0-5, 6, 7, 8 tetrahydronapht al ene- 2-carboxylic acid
met hyl ester (396 ng, 1.9 mol) and 5-net hyl
2-fural dehyde (192 ng, 2.0 nmol). ES-M5s mfz 297 (M+H).
25 Preparation 24 <1 CO2Me O net hyl
6- (cycl opent - 1- en- 1-yl met hyl ene) - 5- oxo-5, 6, 7, 8-t et r ahy
dronapht ha | ene-2- carboxylate 30 The title conpound
was prepared from 5-o0xo0-5, 6, 7, 8-t etrahydronapht al ene- 2
car boxylic acid nethyl ng, 1.9 mmol) and
1-cycl opent ene car bal deﬁfle%gh(té’ggﬁ ng, 2.0 mol)
according to Method A3 in 70%vyield. ES-M5 nfz 283
(M+rH) 65 WD 2008/ 053300 PCT/ | BZOOJ/ 003207 S
Preparation 25 o o Qf O _nethyl
6- (2-furyl met hyl ene) -5- oxo P54
| ene- 2- car boxyl ate AR The 2 conpound was prepared
from 5-oxo0-5, 6, 7, 8-t etrahy{r onapht al ene-2 carboxylic
acid nethyl ester (396 ng, ©1.9 mmol) and 2-fural dehyde
(192 ng, 2.0 mmol) according to Method A3 in 80%
yield. ES-M5s mz 283 (MtH). 15 Preparation 26

methyl 3-(cyclopropylmethylene)-4-oxochroman-7-carboxylate

¢t’et r ahydr onapht ha

The title compound was prepared according to Method A1 from methyl 4-
oxochroman-7-carboxylate (Koch, K., and Biggers, M. S. J. Org. ‘Chem. 1994, 59, 1216~
1218) and cyclopropanecarboxaldehyde as an off-white solid (1.14 g, 91% vyield). 'H
NMR (400 MHz, DMSO-dg) § ppm 0.75 - 0.86 (m, 2 H), 1.00-1.11(m, 2 H), 1.80-1.95
(m, 1 H), 3.87 (s, 3 H), 5.31 (d, J=1.56 Hz, 2 H), 6.27 (d, J=11.33 Hz, 1 H), 7.52 (d,
J=1.66 Hz, 1 H), 7.60 (dd, J=8.20, 1.56 Hz, 1 H), 7.94 (d, J=8.20 Hz, 1 H). ES-MS m/z
259 (M+H).

Preparation 34
0
QL
¥
o}

methyl 3-(cyclopentenylmethylene)-4-oxochroman-7-carboxylate
To a solution of methyl 4-oxochroman-7-carboxylate (500 mg, 2.4 mmol) in
methanol (5 mL) was added cyclopent-1-enecarbaldehyde (465 mg, 4.8 mmol) and
pyrrolidine (0.40 mL, 4.8 mmol). The solution was stirred for one hour at ambient
temperature. The resulting brown precipitate was collected by vacuum filtration and
dried to give methyl 3-(cyclopentenylmethylene)-4-oxochroman-7-carboxylate (444 mg,
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OO0 Ol i 0O nethyl 6-(3-fu ryl nethylene)-5-0xo0-5, 6,
7, 8-tetrahydronapht hal ene-2-carboxylate The title
W@ 09p05a3 was prepared from PCT/IB2007/003207

5- oxo0-5, 6, 7, 8-t et rahydr onapht al ene-2 carboxylic acid

met hyl ester (396 ng, 1.9 mmol) and 3-fural dehyde (192
ng, 2.0 mol) 20 according to Method A3 in 80%yield.
ES-M5 mlz 283 (M+tH) Preparation 27 0 1 so 0 nethyl
6-[(2-nmethyl -1, 3-thiazol-5-yl)nethylene]-5-o0x0-5,6,7,

64% 2@&2%@@@59 A3RBHAH g"fa Golurtm, G 8A8YhiRLRs (TH% bhd ©
(0] was prepare rom
acetopittlebvBe6ovRr 8 misnuteshatd mhapihttel withed@ectiomobdy hing absl iC); ES-

s g BB IFE " AP R o R SRam 1 Goobo8dm 3. 243 @
J=13reuH2), mparaﬁ Q=600 aVHE D H) AB85 (5, 8035, %i 38 @ E?MS%#S 1 H),

737 B g S o P %?3%"0@5%{4@%20074103321 f) 793 (¢, J=8.32

Hz, 164 i soxazol - 5-yl net hyl ene) - 5- oxo- 5, 6, 7, 8-t et r ahydr onap
ht hal ene- 2- carboxylate 10 The title conpound was
prepared from 5-oxo0-5, 6, 7, 8-tetrahydronapht al ene- 2-
carboxylic acid nethyl ester (396 ng, 1.9 nmol) and
i soxazol e-5-car bal dehyde (200 ng, 2.0 mmol) according
to Method A3 in 55% yi dlrepareBivBS m z 284 ( M+H)
Preparation 29

o}
Fu. 0 O.1L.CFy

N
] I
= O

3-(4-fluorobenzylidene)-4-oxochroman-7-yl trifluoromethanesulfonate

The title compound was prepared according to Method A1 from 4-oxochroman-7-
y! trifluoromethanesulfonate (500 mg, 1.7 mmol) (US Patent No. 5,550,152; Example 1,
Step C) and 4-fluorobenzaldehyde (0.21 mL, 2.0 mmol) to give 3-(4-fluorobenzylidene)-
4-oxochroman-7-yl trifluoromethanesulfonate (260 mg, 0.65 mmol, 40% yield) as a solid.
'H NMR (400 MHz, DMSO-ds) 8 ppm 5.52 (d, J=1.88 Hz, 2 H), 7.25 (dd, J=8.73, 2.28
Hz, 1 H), 7.31-7.39 (m, 3 H), 7.56 (dd, J=8.73, 5.50 Hz, 2 H), 7.80 (s, 1 H), 8.06 (d,
J=8.86 Hz, 1 H). ES-MS m/z 403 (M+H).

Preparation 36

NHAC
L
O

N-(6-(cyclopentylmethylene)-5-ox0-5,6,7,8-tetrahydronaphthalen-2-yl)acetamide
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0O e0.0 15 F ethyl

[ 3-(4-fl uorobenzylidene) - 4- oxo- 3, 4-di hydr o- 2H chr onen-
wQ@200Bpss3et at e The title conpound was prepared PCDIB2007/003207

met hyl [ 4-oxo- 3, 4-di hydro-2H-chronen- 7yl]acetate

(L.A. Reiter et al. Biorganic and Medici anal Chem stry

Letters, 1997, 7 2307- 2312) and 4-fl uorobenzal dehyde

according to Method A2 in 45%vyield. ES-M5s mlz 341 20

(MtH). Preparation 30 0 CO2Me O 25 net hyl

3: Aﬁ‘n&t‘uk@b@%@ét&hﬂdiﬁﬂ@étréio%%m ne?ntﬁc?@!d@%é( | ®58 nih61) and

title conpound epar ed K
cyclapessansivadiaxaldehyde 6@& rrdm d.9 prasdhin reethaeel 42 Bilg geasstreated

with ?P’Ué‘}dér%e mZ dgé 300&1%%91p%é%ﬁ% J@Qg hégrl trt?gn heated at 55

°C onemﬁgtmOrrhawnmemré\lNhs dbolgemo r@chh terhperatlire dezated With -1 hydeogen

% . 1H NVR_( 400 O-df) 5. 7
chiofigs b Has SorerChia £5067 BE PS40 18b 1t sluths pH s
d:chbﬁométhblhe /io%etﬁyl acéfaﬁe %ﬂd Héndé’ndéh ﬁltFaté@o gwé §§|-NC(‘6’L 3
(cycmgntybn%ylemew-omﬁéaaﬁatﬁrrahycbqn@phtbalen- -xlk@cetafwﬂﬁﬁoo mg,
0'71%éﬁ¥ﬂ2?§?@%moun3¥hmr 4c;_\‘—lg}ri\ggiaaccor & Dw?flﬁt)@(axéyeils géﬁl 125-144
(m, 3EHbB2 Al 76 @m 4}, HyT7 - meoxm; BH)r:08 Ts, csaﬂbam 22.82 (m, 5 H),

oe3briotay. Tl CYaRElcieiin el ol Bl 1 o8 1 47 06

J=8.60H2NiH)e 18 2Bi(d, 1 B).1ESGMS mA28ani+H). 15 76% yi el d) .
ES-M5 mlz 287 (MtH). Preparation 32 0

Example 1

ethyi 2-(3-chloro-4-cyanophenyl)-3-(4-fluorophenyl)-3,3a,4,5-tetrahydro-2H-

benzol[glindazole-7-carboxylate

The title compound was prepared from ethyl 6-(4-fluorobenzylidene)-5-oxo-
5,6,7,8-tetrahydronaphthalene-2-carboxylate (Preparation 16; 324 mg, 1.0 mmol) and 2-
chloro-4-hydrazinylbenzonitrile hydrochloride (Preparation 1; 306 mg, 1.5 mmol)
according to Method B (yellow solid, 394 mg, 0.830 mmol, 83% yield). The title
compound was largely present as (+)-ethyl (3RS,3aRS)-2-(3-chloro-4-cyanophenyl)-3-
(4-fluorophenyl)-3,3a,4,5-tetrahydro-2H-benzo[glindazole-7-carboxylic acid. '"H NMR
(400 MHz, DMSO-dg) 8 ppm 0.80 (m, 1 H), 1.31 (t, J=7.12 Hz, 3 H), 1.79 (m, 1 H), 2.95
(m, 2 H), 3.97 (ddd, J=13.49, 11.21, 4.83 Hz, 1 H), 4.31 (g, J=6.98 Hz, 2 H), 5.94 (d,
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0 0 20 nethyl
3-(2-net hyl propyl i dene) - 4- oxochr oman- 7- car boxyl ate The

W paoB@sBonpound was prepared accordi ng to GenePEi/1B2007/003207
Met hod Al from net hyl 4-oxochroman-7-carboxyl ate
(Koch, K, and Biggers, M S. J. Og. Chem 1994, 59,
1216-1218) and isobutyral dehyde. After stirring
overni ght, the solution was partitioned 25 between 1 N
hydrogen chl oride and ethyl acetate. The organic

s B VAL ORI o N BRSEEIT) SN 050 594e o

J= 8c:||9ud§'5l1dzdd‘d):18 1681, Je8i0Bitx] 1Y), f ESsMSahizarvat ivtiphy (0
to 20% et hyl acetat e/ hexanes) to give nethyl
3-(2- et hyl propyl i dene) - 4- oxochr oman- 7- car boxyl at e as
an oily solid (730 nmy, ZefarApmel2, 58%yield). 'H NWR
(400 MHz, DVMBO-d6) 8 ppm 7.95 (d, J=8.2 Hz, H, 30
7.62 (dd, J=8.2, 1.6 1 H, 7.53 (d, 1 Hz
H, 6.65 (dt, J=10.3, 1 (
Hz, 2 H, 3.88 (s, 3 H, :
(d, J=6.6 Hz, 6 H). ES- Z 261 (MrH). 6
2008/ 053300 PCT/ 1 B200 R PRepapgtion 33 0 O
0 10 net hyl j ; @
3-(cycl opropyl net hlyr eng) - 4- oxochr oman-/- car boxyl at e
The title conpound wa$! prepared according to Method Al
CAr l-at K.

10 2—(%?@&0??%9%* p%lengl))(%C@-tﬂﬁ%ﬂ)heny@@@?ﬁfx,gggﬁi%géﬁq%mgﬂ%\dazole-
cycl opr opanecar boxal dehidarbagylieraoid f - white solid (1.14
g, 91%yield). '"H 15 NWR (400 MHz, DMSO d6) 8 ppm 0. 75
- 086 (m 2H, 1.00- 1.12 (m 2 H, 1.80 - 1.95
( MThé tite comhpBind wasPpréPared i &ty Zl%ﬂ-cﬁl@rd‘%c anchﬂhen 1)-3-(4-

ﬂuogopé@ %gg BaJ%%-tg@ahyj_jr%éH;&enzp[ghjmdézplg-z qadbowlage éléxqquleﬂ 330

15 mg,H.696-8m\ép adcerding % M¥itdd. C (yeliow solid, 297 mg, 0.666 mmol, 96% yield).
The title compound was largely present as (+)-(3RS,3aRS)-2-(3-chloro-4-cyanophenyl)-
3-(4-fluorophenyl)-3,3a,4,5-tetrahydro-2H-benzo[gJindazole-7-carboxylic acid. *H NMR
(400 MHz, DMSQO-dg) 8 ppm 0.80 (m, 1 H), 1.79 (m, 1 H), 2.93 (m, 2 H), 3.96 (m, 1 H),
5.93 (d, J=11.01 Hz, 1 H), 7.15 (m, 6 H), 7.66 (d, J=8.59 Hz, 1 H), 7.78 (s, 1 H), 7.83

20 (dd, J=8.19, 1.48 Hz, 1 H), 8.14 (d, J=8.06 Hz, 1 H), 13.07 (s, 1 H). ES-MS m/z 446
(M+H).

Example 3

25 (3R,3aR)-2-(3-chloro-4-cyanophenyl)-3-(4-fluorophenyl)-3,3a,4,5-tetrahydro-2H-
benzo[g]indazole-7-carboxylic acid
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20 Preparation 34 0 0 0 0-1~1- 25 0 nethyl
3-(cycl opent enyl net hyl ene) - 4- oxochr oman- 7- car boxyl at e

W@ 008/0s3but i on of met hyl 4-oxochroman- 7- car boxpCEHIE2007/003207
(500 ng, 2.4 mmol) in nethanol (5 nL) was added
cycl opent - 1- enecar bal dehyde (465 ng, 4.8 mmol) and 30
pyrrolidine (0.40 nL, 4.8 mml). The solution was
stirred for one hour at anbient tenperature. The
resulting brown precipitate was collected by vacuum

f'ﬂerﬁ[ec% dilfhg i ‘E’@Pen g)%diﬁ iP5 1 chloro-4-cyanophenyl).3-(4-

(cycl opent enyl et oxochr oman- 7- car oxy
fluor mhmyﬁg%,:*»a 65- ‘LWDaIZYIUS%ZI‘&BS@ZD[WIZ@E%Wnbox;ﬂta?amdspr@@%ed in

coth ey SRR R Sek e g e, o

ethaad)ll@rhiﬂd dibxidé e?Gl\mLde\QEt Eirsti edutirigpgeaknchied! H GOk, = E3-mikbtes

(chifigy O E'r}o D sianpu &g e, SplnBRE, (7

J=6.98 Hz, ,385(3 3H) 5.36 (s, 2 H), 6.45
(br. s., 1 H), 7.37 (s, | H, 7.49 (d, J=1.34 Hz, 1
H, 7.60 (dd, J=8.06,1.61 Hz, 1 H), 7.93 (d, J=8.32
10 Hz, 1 H). PreparatlonE&gnﬁe‘;OO .CF3 O 15 O
3-(4- fluorobenzylldene) 4- oxochronan 7- yl
trifluoronethanesul fonate The title conpound was
prepared according to pethod Al from 4-oxochroman-7-
yl trifluoronethanesul ferate (500 ng, 1.7 mmol) (US

Patent No. 5,550, 152; '@ 20 Step C) and
4-f1 uorobenzal dehyde (0.>2% nmL.~2.0 nmol ) to give
3-(4-fluorobenzylidene nx.chr@|=n-7-yl

trifluoronethanesul fo . B
y| eld) as a soliqde= M DMSO-d6) S ppm
5.52 (d, J=1.88 Hz, ZCIH), 7.25 (dd, JQS 73, 2.28 Hz,
IH),731-739(m 3 H, 7.56 (dd, J=8.73, 5.50 Hz,
B3;BasS)2-88-chivro-4-dyanohedfyl) {3 (4-flubrBplatnyhi3, 34,4 1) tetr By dvB-2H-

mz 403 (MH) benzolglindazole-7-carboxylic acid

B nmol , 40%

The title compound was prepared from the 2-(3-chloro-4-cyanophenyl)-3-(4-
fluorophenyl)-3,3a,4,5-tetrahydro-2H-benzo[glindazole-7-carboxylic acid prepared in
Exampb 2 using chiral resolution (e.g., Method G) (Chiralcel OJ-H 30x250 mm, 50%
ethénol/carbon dioxide, 70 mL/min). Second eluting peak: chiral HPLC {r = 4.0 minutes
(Chiralcel OJ-H 4.6x250 mm; 50% ethanol/carbon dioxide, 3 mL/min)

Example 5
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25 Preparation 36 30 NHAc O
N- (6-(cycl opentyl net hyl ene) - 5- oxo-5, 6, 7,
w@2a080538Mydr onapht hal en- 2-yl )acetam de 70 WO PCT/1B2007/003207
2008/ 053300 PCT/1B2007/ 003207 S A mi xture of
6- acet am do-1-tetral one (Ryan Scientific) (200 ny,
0.98 mmol ) and cycl opent anecar boxal dehyde (0.21 niL,
1.9 mol) in nmethanol (2 nL) was treated wth
pyrrolidine (0.25 nL, 2.9 mmol) at roomtenperature

r ur then at 55 Y ight.. The J1 xtur.e
2 flotbsARUndrePyane dhistenBav 3 B Eae B ey 2Per bl fdazole-
hydrogen chloride (4 rd-gaesylicidcieered thru a Chem
Elute tube (CE101 1) eluting with 90% 10
di chl oronet hane / 10% et hyl acetate and condensed

fi Theatie cbMpBUNG waE)ordbdr€d from ethyl 7-(4-fluorobenzylidene)-8-oxo-
%gd opent yl met hyl ene) - 5- oxo- 5, 6, 7, 8-t et r ahydr onapht ha
5,6.Y &ntetrabydrapanhifrliges-gaubenylate GPreparation 177 ang 2yghkarest-as

hyd(ila_zﬁnbézrfr%naﬁﬂtzm%b hl?/&'%fa%lgﬂ@@ &%a?ﬁ%?) %@%ar?i_ng g&}xﬂef?ogjoa (ar%d Method
C (atHyhitosaBl, 289 ngy)HThe2itlg @ompauaa waslagel)preséht @3 (£H(3RS,3aRS)-

2-(3‘_!67'3@%%4—?}%%no%hEgl):/I)-gf(gzlu%%%hféﬁgggsﬁ%dg gﬁét?afﬂ%';ﬁ-;H%nié[g?gdazole-
8-cdrboxylicikid. BB MRARM400284z, (DMED-de) Db DB0Y qd uF1 N2, ¥. 274 Hz, 1

1 ~NO C ethyl
H). 378 ) 8.95 @5 08 e - 6. £.93 (1brI55h8AYT2 14053, 15,(m, 6 ),
7.3’@?&&, %E_B@l%w, o ﬂth.édlﬁ%gmhe ngaz 3#)87.%60(6& bpegyoeities1 A2, 1 H), 8.57

etitle cogoun Ingrepare from'et hyl
(d, &1(@1 HeubHobER 1Y (3, defle) ES-MSK 67/5 466 TM8H) et r ahydr onapht h
al ene- 2-carboxyl ate (Preparation 16; 324 ng, 1.0 nmol)
and 2- chl oro-4-hydrazi nyl benzonitrile hydrochl oride
(Preparation 1; 306 ng, 1E%amplel6)

N<
NZ I

2—(4-cyano—3-methylphenyl);3-(4§fluorophenyl)—3,33,4,5-tetrahydro-2H—benzo[g]indazoIe—
7-carboxylic acid

The title compound was prepared from ethyl 6-(4-fluorobenzylidene)-5-oxo-
5,8,7,8-tetrahydronaphthalene-2-carboxylate (Preparation 16; 324 mg, 1.0 mmol) and 4-
hydrazinyl-2-methylbenzonitrile hydrochloride (Preparation 2; 275 mg, 1.5 mmol)
according to Method B and Method C (solid, 290 mg, 0.68 mmol, 68% yield). The title
compound was largely present as (+)-(3RS,3aRS)-2-(4-cyano-3-methylphenyl)-3-(4-
fluorophenyl)-3,3a,4,5-tetrahydro-2H-benzolglindazole-7-carboxylic acid. 'H NMR (400
MHz, DMSO-ds) 6 ppm 0.71-0.87 (m, 1 H), 1.76 - 1.84 (m, 1 H), 2.36 (s, 3 H), 2.84 -
3.01 (m, 2 H), 3.86 - 3.98 (m, 1 H), 5.87 (d, J=11.28 Hz, 1 H), 6.65 - 7.36 (m, 6 H), 7.48
(d, J=8.60 Hz, 1 H), 7.76 (s, 1 H), 7.82 (dd, J=8.19, 1.75 Hz, 1 H), 8.10 (d, J=8.33 Hz, 1
H). ES-MS m/z 426 (M+H).
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according to Method B (yellow solid, 394 ng, 0.830

mol, 83%yield). The title conpound was |argely
wW@e@som3oas () - et hyl PCT/IB2007/003207

(3RS, 3aRS) - 2- ( 3-chl or 0- 4- cyanophenyl )-3 30

(4-fluorophenyl)-3, 3a, 4, 5-tetrahydro- 2H benzo[ g] i ndazo

| e-7-carboxylic acid. 1H NMR (400 MHz, DVBO-d6) 6 ppm

0.80 (m 1 H), 21.31 (t, J=7.12 Hz, 3 H), 1.79 (m 1

H, 2295 (m 2 H), 3.97 (ddd, J=13.49, 11.21, 4.83

Hz, 1 H, 4.31 (q, J=6.98 Hz, 2 H), 5.94 (d, 71 WD

2008/ 053300 PCT/1B2007/ 003207 5 J=11.28 Hz, 1 H),

7.15 (m 6 H), 7.66 (d, &ExBmPe Hz, 1 H), 7.80 (s, 1

H, 7.85 (dd, J=8.19, 1.75 Hz, 1 H), 8.16 (d, J=8.06

Hz, 1 H. ESSMS mz 474 (MtH). Exanple 2 F X N\ H
NO C 10 F.
2- (3-chl or o- 4- cyanophg )-3-(4-fluorophenyl)-3,3a,4,5
-t et rahydr o- 2H benzo[ daz 7- car boxylic acid The
title conpound was prepared &
2- (
5-

3-chl or o- 4- cyanopheny! \ﬁ’ I8pheny| ) -3, 3a, 4,
t et rahydr o- 2H benz ndazol e- 7- carboxyl at e
(Exanple 1; 330 15 0.696 mmol ) according to

Met hod C (yel | ow 5l i d 297 nmg, 0.666 nmml, 96%

%‘%F?%%%gsz gc{‘gé:{az& %Rﬂpﬁé‘:@% &@ﬁglﬁ@fo nr?% 595,?,3,%-te%%hydro-2H-

3-(4-fluor ophenybénz’b{gﬁmdézcﬂeﬂedzarhhmdic@cLﬂH— benzo[ g] i nda

zol e-7-carboxylic acid. 1HNWR (400 MHz, DVBO d6) 8

ppm0.80 (m 1 H, .79 (m | H, 2.93 (m 2 H, 3.96

( NThétittd comﬁod}iﬂ Was prephiedditorhizhe R-(#cyado-BmétiyipGenil)-3-(4-
ﬂuor@ggeq;g) 3 §a,486 ;qgrahxdrlqyz%emﬁo[g&q(a}oglbkgmxylf qsblg pt%gabe;d in

ﬁglre e% u%)mg &EﬁaW@sé’(ﬂﬂorﬂ%., ity GRcHFRIRKAD-H M x50 miHs0%

methanol/carbon dioxide, 50 mL/min). Second eluting peak: chiral HPLC tz = 3.8
minutes (Chiralpak AD-H 4.6x250 mm; 50% methanol/carbon dioxide, 3 mL/min).

Example 8

Vz
N-N OH
NZ

(35,3a8)-2-(4-cyano-3-methylphenyl)-3-(4-fluorophenyl)-3,3a,4,5-tetrahydro-2H-
benzo[g]indazole-7-carboxylic acid

The title compound was prepared from the 2-(4-cyano-3-methylphenyl)-3-(4-
fluorophenyl)-3,3a,4,5-tetrahydro-2H-benzo[g}indazole-7-carboxylic acid prepared in
Example 6 using chiral resolution (e.g., Method G) (Chiralpak AD-H 21x250 mm, 50%
methanol/carbon dioxide, 50 mL/min). First eluting peak: chiral HPLC {g = 2.5 minutes
(Chiralpak AD-H 4.6x250 mm; 50% methanol/carbon dioxide, 3 mL/min).
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25

(3R, 3aR) - 2- (3-chl or o- 4- cyanophenyl ) - 3- (4-f | uor ophenyl)
WO 208a53806- t et r ahydr o- 2H  benzo[ g] i ndazol e- 7- ceehmBepd /03207

acid 72 WD 2008/ 053300 PCT/1B2007/003207 5 The title

conmpound was prepared fromthe

2-(3-chl or o- 4-cyanophenyl )-3-(4 fluorophenyl) -3, 3a, 4,

5-tetrahydro- 2H benzo[ g] i ndazol e- 7- carboxylic acid

prepared in Exanple 2 using chiral resolution (e.g.,

Method G (Chiralcel QJ-H 30x250 nm 50%

et hanol / carbon dioxide, 70 nL/mn). First eluting

peak: chiral HPLCtR = 2.3 mnutes (Chiralcel QJ-H

4. 6x250 mm 50@6ethano|/c§¥boq %IOXIde 3 nm/mn). 10

Exanple 4 F\ 1 N N OH

(3S, 3aS) - 2- (3-chl oro-4-cyanophenyl ) - 3- (4-fl uor ophenyl)

-3, 3a, 4, 5-tetrahydro-2H benzo[ g] i ndazol e- 7- car boxyl i c

acid The title conpoﬁ~ as prepared fromthe

2- (3-chl oro-4- cyanoph

fluorophenyl) 3,3a, 4, 1 2H—@enzo[g]|ndazole-

chiral resolution (e.g ‘ =/ (Cowr al cel QJ-H
30x250 mm 50% et hang ar bon di oxide, 70 nL/mn).
Second eluting peals chiral HPLC tR = 4.0 m nutes

(Chiral cel QJ-H 4.6x25¢Fam 50% et hanol / car bon

hePshEp Rl Rk S Ao MR B Buorbpndin™s 4,43 Rilan]dio 2.

2- (13- chl or o- 4- cy aenpdiglndarol@-1-éatongicapieny| ) - 3, 3a, 4, 5
-t et rahydr o- 2H benzo[ g] i ndazol e-

The title compound was prepared from ethyl 6-(4-fluorobenzylidene)-5-oxo-
5,6,7,8-tetrahydronaphthalene-2-carboxylate (Preparation 16; 324 mg, 1.0 mmol) and 4-
hydrazinyl-2-(trifluoromethyl)benzonitrile hydrochloride (Prepération 3; 356 mg, 1.5
mmol) according to Method B and Method C (solid, 366 mg, 0.76 mmol, 76% yield).
The title compound was largely present as (+)-(3RS,3aRS)-2-[4-cyano-3-
(trifluoromethyl)phenyl}-3-(4-fluorophenyl)-3,3a,4,5-tetrahydro-2H-benzo[glindazole-7-
carboxylic acid. 'H NMR (400 MHz, DMSO-ds) 3 ppm 0.77 - 0.91 (m, J=13.17, 5.37 Hz,
1H), 1.75-1.84 (m, 1 H), 2.94 (d, J=2.96 Hz, 2 H), 3.94 - 4.05 (m, 1 H), 6.00 (d,
J=11.02 Hz, 1 H), 7.15 (s, 6 H), 7.79 (s, 1 H), 7.81 - 7.88 (m, 2 H), 8.15 (d, J=8.33 Hz, 1
H). ES-MS m/z 480 (M+H).

Example 10
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8-carboxylic acid The title conpound was prepared from
et hyl 7-(4-fluorobenzylidene)-8-o0xo0- 5,6,7,

wW@2a0810538by dr onapht hal ene- 2- car boxyl at e ( Pr epar B€T/tB20A7003207
and 2-chloro-4 10 hydrazi nyl benzonitril e hydrochl oride
(Preparation 1) according to Method B and Method C
(off-white solid, 299 ng). The title conpound was
| argely present as ()- (3RS, 3aRS) -
2- (3-chl or o- 4- cyanophenyl ) - 3- (4-fl uor ophenyl ) - 3, 3a, 4,

1 AL iae ks i At

5.24 Hz, 1. 79 (marboxyflic a@ido5 (m 2 H), 3.96 (m
1H, 592(d 'J=11.01 Hz, 1 H), 7.15 (m 6 H), 15
7.35 (d, J=8.06 Hz, 1 H), 7.64 (d, J=8.86 Hz, 1 H),
7.8t fitidcondpdlindbyaslpepardd, frdm Ejhyl 8-($-Nluofatbendytitied)-Fpxo-

5,6 és@t’rqqua'r%agp‘\%lelne'-_B-bar%giyl\{stenZP%epA'aAfgtio(nwgDSZ4Er%(g n1;o6 (renrr(?ol) and 4-
hydrEzM‘ibéb/:ﬁﬁﬁtnié-rgﬂ?&bﬂld?%rmldrrcﬁ 234 gl 95aRRRNEctoringtoMethod B

t et rahydr o- 2H benzo[ g] i ndazol e- /-carhboxylic acid

and tigthqq $|(@I@®a%mgj Owitsmiiob f2%e Wiefd) o e i compound was largely

presg %%{%—T@ﬁ? ﬁ%ﬂéﬂ&ﬁg—%@ flu r%rogh?na/l) -3,3a,4,5-tetrahydro-

2H- t(e!aze(;gamaazamn&rbca@nc agd. 1HOIRWAQ0 mm DMSO-dg) 5 ppm 0.70 -

dr yl rile 0
085060 e 4t F 3y & PieZ 84" 80 Gr LR 0 T 1 bl 5
J= 1132@9& W)hpd3((33(@ﬂbl7d57 @90 91314@.: B8HyTOl4, (s68W)y7. 28 d)7.83 (m, 1
e resent as
), 305 (b HeB S, DU 4 ey aneva ARE My Phheny| ) 3. (4-
f 1 uor ophenyl) - 3, 3a, 4 5-tetrahydro- 2H benzo[ g] i ndazol e-
7-carboxylic acid. "H NVR (400 30 MHz, DVBO-d6) 5 ppm
0.71 - 0.87 (m 1 H), 1.Bempletds (m 1 H, 2.36 (s, 3
H, 2.84 - 3.01 (m 2 H, 3.8 - 3.98 (m | H, 5.87
(d, J=11.28 Hz, 1 H), 6.65 - 7.36 (m 6 H), 7.48 (d,
J=8.60 Hz, 1 H), 7.7B 1H) 7.82 (dd, J=8.19, 1.75
Hz, 1 H), 8.10 (d, J=8.33 1 H. ES-MS mz 426
(MrH). 74 WD 2008/ 053380 CTOO7/ 093207 5

N
Z

N
(3R,3aR)-2-(4-cyanophenyI)-3-(4¥fluorophenyl)~3,3a,4,5-tetrahydro-2 H-

benzo|glindazole-7-carboxylic acid

OH

The title compound was brepared from the 2-(4-cyanophenyl)-3-(4-fluorophenyl)-
3,3a,4,5-tetrahydro-2H-benzo[glindazole-7-carboxylic acid prepared in Example 10
using chiral resolution (e.g., Method G) (Chiralpak AD-H 21x250 mm, 50%
ethanol/carbon dioxide, 50 mL/min). Second eluting peak: chiral HPLC fr = 3.4 minutes
(Chiralpak AD-H 4.6x250 mm; 50% ethanol/carbon dioxide, 3 mL/min).
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Example 7 F N, N OH (3R,
3aR) - 2- (4- cyano- 3- net hyl phenyl ) - 3- (4-f | uorophenyl ) -3, 3

W@ 20080653304 r ahydr o- 2H 10 benzo[ g] i ndazol e- 7- caP@DXB200 7003207

acid The title conmpound was prepared fromthe

2- (4- cyano- 3- net hyl phenyl ) -3-(4- fl uorophenyl)-3, 3a, 4,
5-t et rahydr o- 2H benzo[ g] i ndazol e- 7- car boxylic acid
prepared in Exanple 6 using chiral resolution (e.qg.,
Met hod G (Chiral pak AD-H 21x250 nm 50% 15

met hanol / car bon di oxi de, 50 nL/mn). Second eluting
peak: chiral HPLCtR = 3.8 mnutes (Chiral pak AD-H
4.6x250 mm 50% net hanol Exzanfderi2di oxi de, 3 ni/min).
Exanple 8 F rNWPI _:)4'H 20 N

(3S, 3aS) - 2- (4- cyano- 3- et hyl phenyl ) - 3- (4-fl uor ophenyl)
-3, 3a, 4, 5-tetrahydr okR2H. benzo[ g] i ndazol e- 7- car boxyl i c
acid The title corrpous prepared fromthe

2- (4- cyano- 3- net hyl phéayl) - 32

fl uorophenyl) -3, 3a, 4, 5- t ety aly tl«%enzo[ g] i ndazol e-
7-carboxylic acid prepaged.is EX e 6 using chiral
resolution (e.g., Mthod] G (Chiralpa HAD-H 21x250 nm
50% net hanol / car bgr t0xi de, 50 nml/min). First

el uting peak: chi Mal HPLC tR = 2.5 nminutes (Chi ral pak
AD- (89 38822 Q4-E9anSpiénpBBhaTRiof shehon- 38 0, Edétrargdro—ZH-
m./mn). 75 WO 2008/ 3300 PCT/ | B2007/ 003207

Exanple 9 F O hengotglindagale-7-carboxylic acid

The title compound was prepared from the 2-(4-cyanophenyl)-3-(4-fluorophenyl)-

3,3a,4,5-tetrahydro-2H-benzo[glindazole-7-carboxylic acid prepared in Example 10
using chiral resolution (e.g., Method G) (Chiralpak AD-H 21x250 mm, 50%
ethanol/carbon dioxide, 50 mL/min). First eluting peak: chiral HPLC & = 2.3 minutes
(Chiralpak AD-H 4.6x250 mm; 50% ethanol/carbon dioxide, 3 mL/min).

Example 13

HN

3-(4-fluorophenyl)-2-(1-oxo-1,2,3,4-tetrahydroisoquinolin-6-yl)-3,3a,4,5-tetrahydro-2H-

benzo[glindazole-7-carboxylic acid

The title compound was prepared as follows: to ethyl 6-(4-fluorobenzylidene)-5-

0x0-5,6,7,8-tetrahydronaphthalene-2-carboxylate (Preparation 16; 303 mg, 1.07 mmol)
and 6-hydrazinyl-3,4-dihydroisoquinolin-1(2H)-one (240 mg, 1.3 mmol) (US Patent No.
6,432,974, Kelly et al., Aug. 13, 2002, intermediate 2) was added ethanol (8 mL) and
21% sodium ethoxide in ethanol (1.5 mL, 4 mmoil) in a vial. The vial was flushed with
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CF3 10

2-[4-cyano-3-(trifluoronethyl)phenyl]-3-(4-fluoropheny
wo 2608/038p0, 5-t et rahydr o- 2H PCT/IB2007/003207

benzo[ g] i ndazol e-7-carboxylic acid The title conmpound

was prepared fromethyl 6-(4-fluorobenzylidene)-5-o0xo-

5,6, 7, 8-tetrahydronapht hal ene- 2- car boxyl ate

(Preparation 16; 324 ng, 1.0 nmol) and 4- 15

hydrazi nyl - 2-(trifluoronethyl)benzonitrile

i ¢ i - . 26 . .

B Ok RgIg™ LR ofriss W saften YR denched with 1M
hydgoges ehiwride (Bapbhansl diiuted Wit watar|te giversoprenipitaies Therpretipitate

webARER Bl R % 3 SN e poji rms cissoived i of

dimathyffonarmided B yalr)@andhpunéed o) gévenskaplodse chromatdyvaptyi with 45-75%

acefitlefhlon e e S fudmpbhanybip (1RG4 Sch-tatray b epinolin-s-
yl)-é,@a,@ﬁ?et%yb*l@zrlb@hzo[g}ir&fazn|e47-95rb6m§nclacﬁﬂ as 8. 2075 fhixture of the
J=11.02 7.15 (s 7.79 (s, 1 7.81 -

] .02 Hz, 1 H% (s, 6!3, . hﬁ H, 7.
cisftrapgdiegtereomgrs (359 s1g; 8,6818R10853% yield). FS-MSInfaghify M+H).
480 (MrH). 25 Exanple 10 F O N NOH i N- 76 WO
2008/ 053300 PCT/1B2007/ 003207 5
2- (4-cyanophenyl ) - 3-(4-fl uorophenyl) - 3,
3a, 4, 5-t et rahydr o- 2H benzo[ g] i ndazol e- 7- carboxylic
acid The title conpound was prepared from et hyl
6- (4-fl uorobenzyl i dene) - =xaxwple 14
5,6, 7, 8-tetrahydronapht hal ene- 2- car boxyl at e
(Preparation 16; 324 ng, 1.0 nmol) and 4- 10
hydr azi nyl benzonitrilfR hydrochloride (Al drich; 254 ng,
1.5 mmol ) according to hod B and Method C (solid,
294 ng, 0.72 mmol, 729 he title conmpound was
| argely present as 0
()- (3RS, 3aRS) - 2- (4-cy A 4- orophenyl)-3,3
a, 4, 5-tetrahydro- 2H henzo[ g]i ndazol e-"7- car boxylic
acid. 1H NWR (400 , O-d6) 8 ppm0.70 - 0.88 (m
1H, 1.74 - 1.84 %n1 1H, 2.82- 3.01 (m 2 H, 3.86
2-%6—8y:££bp§/miinb-ﬂ)—B—(ﬁvf&Brc{p(ﬂlemll?l&,lﬁm52&@1@2@-2H)benlo[b’}ﬁndazole-?—
S,

6 , 7.57 (d, J=9.14 Hz, 2 , . s, 1 ,
7 78 H)7 83 (m (1 carboxylic acid trlﬂugpoacetate ( 9

The title compound was prepared from ethyl 6-(4-fluorobenzylidene)-5-oxo-
5,6,7,8-tetrahydronaphthalene-2-carboxylate (Preparation 16; 0.300 g, 0.93 mmol) and
5-hydrazinylipicolinonitrile dihydrochloride (Preparation 5; 535 mg, 1.9 mmol) according
to Method B and Method C. The crude precipitate was purified by reverse phase
chromatography with 40-80% acetonitrile/water to give the title compound which was
largely present as (+)-(3RS, 3aRS)-2-(6-cyanopyridin-3-yl)-3-(4-flucrophenyl)-3,3a,4,5-
tetrahydro-2H-benzolglindazole-7-carboxylic acid trifluoroacetate (yellow solid, 43 mg,
0.10 mmol, 11% yield). 'H NMR (400 MHz, DMSO-ds) 8 ppm 0.75 - 0.91 (m, 1 H), 1.74 -
1.87 (m, 1 H), 2.84 - 3.06 (m, 2 H), 3.91 - 4.04 (m, 1 H), 5.96 (d, J=11.01 Hz, 1 H), 6.82
-7.59 (m, 5H), 7.76 (d, J=8.59 Hz, 1 H), 7.79 (s, 1 H), 7.84 (dd, J=8.32, 1.61 Hz, 1 H),
8.14 (d, J=8.06 Hz, 1 H), 8.45 (br. s., 1 H), 12.93 - 13.19 (m, 1 H). ES-MS m/z 413
(M+H).
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H, 8.05 (d, J=8.33 Hz, 1 H. ES-M5 nlz 412 (MH).
Exanple 11 F O OH 20 N (3R
W@ aRBA233081- cyanophenyl ) - 3- (4-fl uorophenyl ) - 3, Ber/182007/003207
5-tetrahydro-2 H benzo[ g]i ndazol e-7-carboxylic acid
The title conpound was prepared fromthe
2- (4-cyanophenyl ) - 3-(4-fl uorophenyl)- 25
3, 3a, 4, 5-t et rahydr o- 2H benzo[ g] i ndazol e- 7- car boxyl i c
acid prepared in Exanple 10 wusing chiral resolution
(e.g., Method G (Chiral pak A 21x250 mm 50%
et hanol / car bon di oxi de, %3%&’%). Second el uting
peak: chiral HPLCtR = 3.4 m nutes (Chiral pak AD-H
4.6x250 mm 50% et hanol / carbon dioxide, 3 nL/mn). 30
77 WD 2008/ 053300 PCT/ | B2007/ 003207 5 Exanple 12 F
H
(3S, 3aS) - 2- (4- cyanop
5-tetrahydro-2H 10 benz9g[ g]
The title conpound was p
2- (4- cyanophenyl ) - 3-( ‘uor ophenyl )- 3, 3a, 4,
5-tetrahydro- 2H benzo ndazol e- 7- car boxylic acid
prepared in Exanple 1 sing chiral resolution (e.g.,
Met hod G (Chiral pal\gAD ' 21x250 mm 50% 15
et hanol / car bon di oxide, 50 nL/mn). First eluting
2-(BealdoroedhicyatopHehl)-BRyclopedtyvB 13ai4eS-tet(ABydraal Haden2blglihdazole-7-
4. 6x250 mm 50% et hanol /cabr boln di.gxi de, 3 nL/mn).
Exanple 13 F O N N oqcamoxylicacd

OH
I uor ophenyl) - 3, 3a, 4,
I ndazol e- 7- car boxylic acid
red fromthe

Step 1: Preparation of methyl 2-(3-chloro-4-cvanophenyl)-3-cyclopentyl-3.3a.4 .5-

fetrahydro-2H-benzolqlindazole-7-carboxylate

/) Cl
N/

Methy! 6-(cyclopentylmethylene)-5-0x0-5,6,7,8-tetrahydronaphthalene-2-
carboxylate (Preparation 18, 2.8 g, 9.9 mmol) was suspended in ethanol (100 mL) and
2-chlaoro-4-hydrazinylbenzonitrile hydrochldride (Preparation 1, 2.6 g, 12.8 mmol) was
added. The solution was heated to 80 °C for eight hours. The solution was returned to
ambient temperature. The resulting solid was collected by vacuum filtration and washed
with cold ethanol to provide the title compound largely present as (z)-(3SR,3aRS)-
methyl 2-(3-chloro-4-cyanophenyl)-3-cyclopentyl-3,3a,4,5-tetrahydro-2H-
benzo[glindazole-7-carboxylate (3.75 g, 87% yield). LC/MS on 4.6x50mm C-18 column,
tr = 7.45 minutes (10 to 90% acetonitrile/water over 8 minutes at 2 mL/minute with
detection 254 nm, at 50 °C); ES-MS m/z 434 (M+H); "H NMR (400 MHz, DMSO-dg) 5
ppm 1.06 - 1.54 (m, 6 H), 1.62-1.74 (m, 1 H), 1.73-1.87 (m, 1 H), 1.99-2.09 (m, 1 H),
2.21 (dd, J=7.79, 2.15 Hz, 1 H), 2.82 - 2.94 (m, 2 H), 3.09 (d, J=16.92 Hz, 1 H), 3.54 -
3.66 (m, 1 H), 3.84 (s, 3 H), 4.95 (dd, J=9.67, 5.64 Hz, 1 H), 7.19 (dd, J=9.26, 1.75 Hz, 1
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20 HN
3-(4-fluorophenyl)-2-(1-oxo0-1, 2, 3, 4-tetrahydroi soqui no
wo 20ws®53sh) - 3, 3a, 4, 5-t et rahydr o- 2H PCT/IB2007/003207
benzo[ g] i ndazol e-7-carboxylic acid The title conmpound

was prepared as follows: to ethyl

6- (4-fl uorobenzylidene)-5- 25

0x0-5, 6, 7, 8-t et rahydr onapht hal ene- 2- car boxyl at e
(Preparation 16; 303 ng, 1.07 nmmol) and

o £ W Y LR M 0B v

1 H)ABJQ (l34=800Rz, it M)er nedi ate 2) was added et hanol (8
m.) and 21% sodi um et hoxi de i n et hanol (1.5 nm, 4

mmol) in a vial. The vial was flushed with 78 WD

Ste?208/:0amkt8R eI B.RERE-4. 823 3PHenyD- Aeplb -8R k4 Hiefhhydro-2H-

80C overnight wth stirring. Ihe reaction was quéenched
mmmﬂ@mimﬁﬂmgnde (8 nL) and diluted with
water to give a precipitate. The pyecipitate was
collected by vacuumfiltration to Jgive a yellow solid.
The solid was di ssol fe o meOhly | f or mam de (3
m.) and purified by v : age chromat ography with
45-75% acetonitriiel wat&r o gi ve
()-3-(4-fluorophenyl) - 2- TN
-oxo-1, 2, 3,4-tetrahyd soqui nolin-6 10
yl)-3, 3a, 4, 5-t et rahydRo-/2H benzo[ g] i ndazol e- 7- car boxyl
ic acid as a 25/75 m Xtuke of the
ci s/trans-di astereo vrs (290 ng O 68 mol , 63%

yleld) ES-M5 nfz 43 I-q le 14 F O NON
OH o,qsolutlon of the methyl 2- (3 chloro- 4 cyanop enyl)-3-cyclopentyl-3,3a,4,5-

tetra%yeﬁs SMARPRYIg uz.ﬁa&o?e yl&ar&flaflaté haﬁmsﬁqrw k75 q3 83@nﬁ‘nox> in

-tetrahydro-2H benzo| azol - carboxylic acid

methq:nql (1 I‘Ttk)@éd é@téa*’wdmfhr@nt(ﬁﬂ Iné-)d\tﬁﬁﬁﬂm 1046 agHeq i sagium
iR DR s aRe S L8 ops ™ usielh fmpralye. The
resudijrgpgumy m@s@@nmnﬁta;echtujhalsvdwde and ragidifiecidbianir iof abdw 2 with 1M
oo ERERSE 0 855 Pp Wh ylIBh o prove e
title pompbpnd &Ergelypsesput as (HE3BR, 3&5{83%(;3 pHﬂa&e4 -2panophenyl)-3-

v AL A AR5 SNt G B o,
3.79 §,-dudinGtafiadPeid - ( ALY an ApsHS0eHn 0318/bdluﬁm( f £ b pPpRessy(10 to
90% gée%c’)r%ﬁfilélwgier over 8 minutes at 2 mL/minute with detection 254 nm, at 50 °C);
ES-MS m/z 420 (M+H); HRMS Calculated for C4H22CIN3O,: 420.1473 (M+H)". Found:
420.1449; "H NMR (400 MHz, DMSO-ds) § ppm 1.10 - 1.55 (m, 6 H), 1.64 - 1.75 (m, 2
H), 1.75 - 1.87 (m, 1 H), 1.99 - 2.09 (m, 1 H), 2.15 - 2.23 (m, 1 H), 2.78 - 2.91 (m, 2 H),
3.00 (d, J=16.11 Hz, 1 H), 4.89 (dd, J=9.26, 5.77 Hz, 1 H), 7.14 (dd, J=9.00, 1.75 Hz, 1
H), 7.34 (d, J=1.88 Hz, 1 H), 7.63 (d, J=8.86 Hz, 1 H), 7.73 (s, 1 H), 7.76 (s, 1 H), 7.94
(d, J=7.79 Hz, 1 H).

Example 16
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t et rahydr o- 2H benzo[ g] i ndazol e-7-carboxylic acid

trifluoroacetate (yellow solid, 43 ng, 0.10 mmol, 11%
W@ e@B©3330H NVR (400 MHz, DVMSO-d6) 8 ppm 0. 75 PCDIE2007/003207

(m 1H, 1.74 - 1.87 (m 1 H), 2.84 - 3.06 (m 2 H,

3.9 - 404 (m 1 H), 596 (d, J=11.01 Hz, 1 H), 6.82

30 - 7259 (m 5H), 7.76 (d, J=8.59 Hz, | H, 7.79 (s,

1 H, 7.84 (dd, J=8.32, 1.61 Hz, | H), 8.14 (d,

J=8.06 Hz, 1 H), 8.45 (br. s., 1 H, 12.93 - 13.19 (m

| H. ES-M5 mz 413 (MH). 79 WD,2008/ 053300

PCT/ 1 B2007/ 003207 5 Exanple 15 O]\ OH i NN // C

2-(3-ch | oro-4-cyanopt 3 opent yl - 3, 3a, 4,

5-tetrahydro-2 H ben j -7- carboxylic acid

10 Step 1: Preparation of v

2-(3-chl oro-4- cyanophenyNTNS cycl opentyl - 3, 3a, 4, 5-

t et rahydr o- 2H benzo[ azol e-7-carboxylate 0 0" NN

Cl N Met hyl

6- (cycl opent yl net hyl p- 0x0-5, 6,7, 8-tetrahydronapht

haI ene 2 15 car boxyl te %Preparatl on 18, 2.8 g, 9.9

was suspended in ethanol (100 nL) and

1)

2- (éﬁtM-mcawymp@241¢yamgomlbﬁrqw@pnpwba@mdoﬁwt@éahydr0-2H~
(Preparation 1 M ded. The
sol uti on was heatge%c’?%méé ‘%e%?é’)é?ﬁﬁ'? aﬁ%rs The
solution was returned to anbient tenper at ure. The

n [ i d ol | ect ed C i J d
el SOl WES PR baR s 2 G R e BnEn S
10 cyclomemhodndh, h,ﬁnig&bhy&b%bénﬂ@g](n)dat&éﬁ CarBoyyli2Gcikprepared in
Exargﬂ&(ﬂ%uézgé (c):hnral GEI0 one eygI )Metho){icé)o&)ﬁura\ﬁ)ak%’i[&3 r 21x§5 (?rtnr% 50%
n-butanol/carbon dioxide, 50 mL/min). Second eluting peak: chiral HPLC fr = 4.0
minutes (Chiralpak AD-H 4.6x250 mm; 50% n-butanol/carbon dioxide, 3 mL/min).

15
Example 17
/ Cl
N/
(3R,3a8)-2-(3-chloro-4-cyanophenyl)-3-cyclopentyl-3,3a,4,5-tetrahydro-2H-
benzo[glindazole-7-carboxylic acid
20

The title compound was prepared from the 2-(3-chloro-4-cyanophenyl)-3-
cyclopentyl-3,3a,4,5-tetrahydro-2H-benzo[glindazole-7-carboxylic acid prepared in
Example 15 using chiral resolution (e.g., Method G) (Chiralpak AD-H 21x250 mm, 50%
n-butanol/carbon dioxide, 50 mL/min). First eluting peak: chiral HPLC & = 2.0 minutes

25  (Chiralpak AD-H 4.6x250 mm; 50% n-butanol/carbon dioxide, 3 mL/min).
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benzo[ g] i ndazol e- 7-car boxylate (3.75 g, 87%yield).
LC M5 on 4.6x50mm C-18 colum, tR = 7.45 mnutes (10
W 00090383acetonitril e/water over 8 mnutes at 2PCT/IB2007/003207
m./mnute with detection 254 nm at 50 C); ES-M5 nfz
434 (MtH); 1H NMR (400 MHz, DVMSO-d6) b ppm 1.06 -
1.54 (m 6 H, 1.62 - 1.74 (m 1 H, 1.73 - 1.87 (m 1
H, 1.99 - 2209 (m 1 H, 25 2.21 (dd, J=7.79, 2.15
Hz, | H, 2.82 - 2.94 (m 2 H), 3.09 (d, J=16.92 Hz, |
H, 3.54 - 3.66 (m | H, 3.84 (s, 3 H, 4.95 (dd,
67, 5.64 Hz, 1 H), 7.19 (dd, J=9.26, 1.75 Hz, 1
WO 2008/ 053300 PCT/ | B2Y@#{03807 5 H), 7.39 (d,
.15 Hz, 1 H), 7.67 (d, J=8.86 Hz, 1 H), 7.82 (d,
.32 Hz, 1H, 7.86 (s, 1 H, 8.10 (d, J=8.06 Hz, 1
Hy. Step 2: Preparationof
2- (3-chl or o- 4- cyanophex

ahvdro- 2H benzo[ gl i nda . xylcbc acid 0 ()—| )
NN /~ Cl 10 N To a sol utjon-a Ne¢ret hyl

2- (3-chl or o- 4- cyanoph 5 -3, 34, 4, 5-

t et rahydr o- 2H benzo[ azoI e-7-carboxyl ate from step

1(3.75 g, 8.6 mojF in nethanol (10 nlL) and
tetrahydrofuran (30 nL) was added 10% aqueous sodi um
2-(yayaospliny()iDcydidpentyled, 3k btterahydie-24t-be manfy jndaz@6-7-carboxylic
hours at anbient tenperature.. The 15 resulting slurry
was concentrated to half voP que and acidified to a pH
of about 2wth 1 M hydrochloric acid. The resulting
scolletedb umf|Itrt|o t [

¢ nd e e o BB YRS LPYERyo Wi evilopentimeliyehe)-5-oxo-
5,6 (7)8-(&5Ry&@R&bhtﬁakﬁedﬂ&é}b@xﬂatéxamp@mm 18) 3nd 4-

ycl ope

nydGaz oy eroeh e pudeachlarice Uigh ansarihatoMetion ik gnd Method C.

)

cyclooemvl @Q%da@mmahytim 2i/hearzelgliodazoles 7 warhaxgtic atid2 'H NMR (400

MG SoRSRES o e B Lk e Hor Be Ak bt T v 1 F).

2.04 MeHR+m, Fadna;20 42@8 149 H). tistsllvﬁ 43+0R, 1VH;,,3 @E/S@Me()n 8 H), 3.55
o 8Ly B0 4 ot S Desbs b7 B (5 s Foedie Doy e

J=8188-Nz, 2HY.& 82 LD =610, 2.48)Hz, 1 H), 7.86 (s, 1 H), 8.06 (d, J= 8.06 Hz, 1 H),
12.99 (br. s., 1 H); HRMS m/z 386.1838 (M+H).

Example 19

| ; zj d
N7 OH

(3S,3aR)-2-(4-cyanophenyl)-3-cyclopentyl-3,3a,4,5-tetrahydro-2H-benzo[glindazole-7-
carboxylic acid
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30

3.00 (d, J=16.11 Hz, 1 H), 4.89 (dd, J=9.26, 5.77 Hz,

1 H, 7.14 (dd, J=9.00, 1.75 Hz, 1 25 H), 7.34 (d,
wQ2s@s3r, 1 H), 7.63 (d, J=8.86 Hz, 1 H), 7.7FGI/(B20071003207
H, 7.76 (s, | H, 7.94 (d, J=7.79 Hz, 1 H). Exanple
16 81 WD 2008/ 053300 PCT/1B2007/003207 O OH NN ~

Cl 5 N (3S, 3a
R) - 2- (3- chl or 0- 4- cyanophenyl ) - 3-cycl opent yl - 3, 3a, 4, 5-t
et rahydr o- 2H benzo[ g] i ndazol e- 7- carboxylic acid The

t I-Itr{femﬁoég}r@#%cyan O@%@Q@@%ﬁ%ﬁ El%"? Y &8yanophenyl)-3-cyclopentyl-

3,32 ¢y tecbqadaadlgd ZB—bBazngndazbreah-yzdrb@xﬂi&Mpm[p@}emm&cdnmplé 18

s A0 HERED B s

methadl/carbon tivxidde, 6amilomirg] Giistdutidpadid: khinal. HRIEC @nel 3.6 minutes

<Chif§i9%ib9%§%%5ﬁ% o%ﬁeé@&ﬁr%%@ﬁdﬂﬁﬁaﬁ' ralpak

m./mn). 15 Exanple 17 0 OH NN~ C

(3R, 3aS) - 2- (3-chl or o- 4- cyanophenyl ) - 3- cycl opentyl -3, 3a
, 4, 5-tetrahydro-2H benzo[g]indazol e-7-carboxylic acid
20 The title conmpound was prepared fromthe

2- (3-chl or o- 4- cyanophenyl ) - 3- cycl opentyl -3, 3a, 4,

5-t et rahydr o- 2H benzo[ g] i ndazol e- 7- car boxylic acid
prepared in Exanple 15 using chiral resolution (e.qg.,
Met hod G (Chiral pak AD-H 21x250 nm 50%

Example 20

Y/
N- N OH
“

N
(3R,3aS)-2-(4-cyanophenyl)-3-cyclopentyl-3,3a,4,5-tetrahydro-2H-benzo[gjindazole-7-
carboxylic acid

The title compound was prepared from the 2-(4-cyanophenyl)-3-cyclopentyl-
3,3a,4,5-tetrahydro-2H-benzo[glindazole-7-carboxylic acid prepared in Example 18
using chitral resolution (e.g., Method G) (Chiralcel OJ-H 21x250 mm, 50%
methanol/carbon dioxide, 50 mL/min). Second eluting peak: chiral HPLC fr = 7.1
minutes (Chiralcel OJ-H 4.6x250 mm; 50% methanol/carbon dioxide, 3 mL/min).

Example 21
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n- but anol / car bon di oxide, 50 nL/mn). First eluting
peak: chiral HPLCtR = 2.0 m nutes 25 (Chiral pak AD-H

W@ 2@RA5300mm  50% n- but anol / car bon di oxi de, 3 nRCTABPO7/003207
82 WD 2008/ 053300 PCT/1B2007/003207 5 Exanple 18 o N
OH 2-(4-cyanophenyl)-3-cycl opentyl - 3,
3a, 4, 5-tetrahydro- 2H benzo[ g] i ndazol e- 7- car boxylic 10
acid The title conpound was prepared from net hyl
6- (cycl opent yl net hyl ene) - 5- oxo-
5,6,7,8-tetrahydronaphthal ene- 2- car boxyl at e

()- (3SR, 3aRS) - 2- (4-cy
cycl opentyl -3, 3a, 4, 5- ahydro 2H- benzo[g] i ndazol e-7-
carboxyl iC aC| d. ' (400 I\/Hz DI\/BO dé) 5 ppm1.18
4 (m 7 H, 65-1745 1.77 - 1.89 (m

2- (11 cygno—Szn@hylphgmﬂ)gB(qyplopemﬂyl 3 azcﬁ tet@hg@o@hl benzg[glindazole-7-

2.83 - 2.95 1 1 3.55 -
3.63 (m | 'H§,m4 91 (ddcgﬁoﬁyliéé (g]o HzH) 1 H, 7.29

(d, J=8.86 Hz, 2 H), 7.60 (d, 20 J=8.86 Hz, 2 H), 7.82

( d'gh%éﬂq_&c}r%fio%d‘l \ﬁai Qreé)@r%%ﬁrom éﬂghﬁlsq_écyclﬁéﬁgym%hyslehe) 5-0x0-

5,8, BBﬁe&ﬂﬁﬂrcﬁd‘dle}hal&)@mﬁaﬂ)ok)Qlafb (Pephratibn 28; M 0.5 mg, 1.08 mmol)
ano n ent
and AP P B DS T B B2t 21258 g 145 rmo
acc@@nhg t& Me\{m&@%%%é%@ oc’éﬁ%hlﬁ%@&rf&%%%t 69 °B)e Thk chile
oun repared fromthe
prec;th@ \@ygﬁg@mﬁgﬁw yeverssyphasg ehramatography wuth 60-95% |
t 0

st A EHe hBBRC | BUbIRRG ATng 8BS M o0
yield) e Tge titldebmpdu®@) waShangalyqebseni abl (2)1()8%033&3) -B@4cyano-3-
methylphenyl)-3-cyclopentyl-3,3a,4,5-tetrahydro-2H-benzo[g]indazole-7-carboxylic acid.
'H NMR (400 MHz, DMSO-dg) & ppm 1.12 - 1.56 (m, 7 H), 1.64 - 1.74 (m, 1 H), 1.76 -
1.92 (m, J=12.89, 4.30 Hz, 1 H), 2.01-2.14 (m, 1 H), 2.18 -2.29 (m, 1 H), 2.41 (s, 3 H),
2.81-2.96 (m, 1 H), 3.04-3.14 (m, 1 H), 3.51-3.63 (m, 1 H), 4.89 (dd, J=9.67, 5.37
Hz, 1 H), 7.09 (dd, J=8.59, 2.15 Hz, 1 H), 7.22 (d, J=1.88 Hz, 1 H), 7.52 (d, J=8.59 Hz, 1
H), 7.82 (dd, J=8.19, 1.48 Hz, 1 H), 7.85 (s, 1 H), 8.07 (d, J=8.06 Hz, 1 H), 13.01 (s, 1
H). ES-MS m/z 400 (M+H).

Example 22

N- Y/
N OH
NZ

(38,3aR)-2-(4-cyano-3-methylphenyi)-3-cyclopentyl-3,3a,4,5-tetrahydro-2H-

benzolglindazole-7-carboxylic acid
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met hanol / car bon di oxide, 50 nL/mn). First eluting

peak: chiral HPLCtR = 3.6 mnutes (Chiralcel QJ-H
wWa2@RA5300mm  50% et hanol / car bon di oxi de, 3 nlPei/IB20071®3207

15 Exanple 20 0" 0 N OH -ZIIl N (3R

3aS) - 2- (4- cyanophenyl ) - 3-cycl opentyl - 3,

3a, 4, 5-tetrahydro- 2H benzo[ g] i ndazol e-7- 20 carboxylic

acid The title conmpound was prepared fromthe

2- (4- cyanophenyl ) - 3-cycl opent yl -

3,3a, 4, 5-tetrahydro- 2H benzo[ g] i ndazol e- 7- car boxyl i c

acid prepared in Exanple 18 wusing chitral resolution

( eThpe titleMeadninoslinG) whieparteciefrorDiha-R-24-xPaib-Brmeth i riyl)-3-

oyl 04 £ &1 e S A e Rl RSy <aRoRAE ccr Ripbaed in

Exarﬁp@czzrsrﬁbmgrbhm%émmmrreld aaethen Gl{Chitdital OI-H130RR250 mm; 50%

30 84 WD 2008/ 053300 PCT/ | B2007/ 003207 o
ethagol%:%@_&rogrdﬁh 70 mL/min). First eluting peak: chiral HPLC tg = 2.31 minutes

(Chirkided OMABB-B50REMY 5 PReNANGBa®bR | RBEIE, B mBimin).
3a, 4, 5-tetrahydro- 2H benzo[ g] i ndazol e-7- car boxyl iC

acid The title conpound was prepared from met hyl

6- (cycl opentyl net hyl ene) g

5,6,7, 8- tetrahydronaphtha ene f carboxylate
(Preparatlon 18; 310.5 ng, 1.09 mmol) and

4- hydr azi nyl - 2-nmet hyl b onitrile hydrochloride
(Preparation 2; 265 ng§:§.45¢ ) according to

Met hod B .and Met hod C (hyd .conducted at 60 C).
The crude precipitate wa y reverse phase
chr omat ography with o Nace itroHe/water to give
the title conpound w solid, 280 ng, 0.563 mo
64% 15 yi el d). TheA i tle conpound was | argely present

as ()-(3SR, 3aRS) - 2- (4- cyano- 3-
(BR,3a )—2—(4-cyano-3—methylphenyl)—3—cyclopentyl—3,3a,4,5-tetrahydro-2H-

benzo[glindazole-7-carboxylic acid

The title compound was prepared from the 2-(4-cyano-3-methylphenyt)-3-
cyclopentyl-3,3a,4,5-tetrahydro-2H-benzo[gjindazole-7-carboxylic acid prepared in
Example 21 using chiral resolution (e.g., Method G (Chiralcel OJ-H 30x250 mm; 50%

ethanol/carbon dioxide, 70 mL/min). Second eluting peak: chiral HPLC tz = 3.5 minutes

(Chiralcel OJ-H 4.6x250 mm; 50% ethanol/carbon dioxide, 3 mL/min).

Example 24
O
o VN ©
LN
NZ

2-(5-cyano-6-methylpyridin-2-yl)-3-cyclopentyl-3,3a,4,5-tetrahydro-2H-benzo[glindazole-

7-carboxylic acid
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nmet hyl phenyl ) - 3-cycl opentyl - 3, 3a, 4, 5-t et rahydr o- 2H ben
zo[ g] i ndazol e-7-carboxylic acid. 1H NVR (400 WHz,
wOrBSsBY S ppm 1.12 - 1.56 (m 7 H), 1.64 - 1PCHIR2097/@3207

H, 1.76 - 1.92 (m J=12.89, 4.30 Hz, 1 H), 2.01 -

2.14 (m 1 H, 2.18 - 2.29 (m 1 H, 2.41 (s, 3 H,

2.81 - 2.96 (m 1 H, 3.04- 3.14 (m | H, 3.51 -

3.63 (m | H), 4.89 (dd, J=9.67, 5.37 20 Hz, | H),

7.09 (dd, J=8.59, 2.15 Hz, 1 H), 7.22 (d, J188Hz|

H) Thd tl@gcéﬂpoénﬁﬂﬁg Et‘ébaréd fré‘ﬂ\ mgthﬁ% gd{&elopén@lnil@twéné‘)% 0X0-
5.6 lﬁ-tetlaqugiroqaphftl)a GTESZWBTWZB@(PTQWWOH $8) anchBrpydrazinyb2-

metl@ g) %o&fﬁle (Pg%atlo t(?‘? ETCCRréjr(]n S et&gngo%réd efhog C. Thﬁ tile
competied mlayaigelyzdfbsebﬂaasc(zi sm)ez-?s-cmm&wemylmmha@l) -3-

Tt e I AR U N
MH@WQ@%@) B8lop# $Q44 1552 @ﬁ r@hy@hrsrs 2'1489?&12 819l mdazznm(nﬁ 1H),

car oxyI ic acid pre are TTB usi ng chiral
ABdm,

2.22 =288 (i dH)(8.8§.- 2. tm,oHHbs%@wi% 1cb:h% 51@(15&54?91?@ 5.67

n o] [ /, Fi
e, 3 7951809 RSO0 5) PAALT el AT 7 o1 5 o Bt Mo
Hz, AFBXZMIBSlem Btduet todIdEOcevedap) (HiRMSdm{z 491rﬁ19651(h‘l)+H)
Exanple 23 O NNNOH N 15
(3R, 3aS) - 2- (4- cyano- 3- net hyl phenyl ) - 3-cycl opentyl - 3, 3a
, 4, 5-tetrahydro-2H benzékgihpleddzol e- 7- car boxyl i ¢ aci d
The title conmpound was prepared fromthe
2- (4- cyano- 3- et hyl phenyl ) - 3-
cycl opentyl - 3, 3a, 4, 5-t
car boxylic acid prepare
chiral resolution (e.g.

30x250 mm 50%
N///©/

2-(4-cyano-3-methoxyphenyl)-3-cyclopentyl-3,3a,4,5-tetrahydro-2H-benzo[glindazole-7-

carboxylic acid

The title compound was prepared from methyl 6-(cyciopentylmethylene)—5-oxo-
5,6,7,8-tetrahydronaphthalene-2-carboxylate (Preparation 18; 310 mg, 1.09 mmol) and
4-hydrazinyl-2-methoxybenzonitrile hydrochloride (Preparation 4; 282 mg, 1.42 mmol)
according to Method B (methanol was used in place of ethanol as solvent) and Method
C. The crude precipitate was purified by reverse phase chromatography with 40-95%
acetonitrile/water to give the title compound (yellow solid, 220 mg, 0.53 mmol, 49%
yield). The title compound was largely present as (+)-(3SR,3aRS)-2-(4-cyano-3-
methoxyphenyl)-3-cyclopentyl-3,3a,4,5-tetrahydro-2H-benzo[glindazole-7-carboxylic
acid. "H NMR (400 MHz, DMSO-dg) § ppm 1.34 (m, 7 H), 1.65 - 1.90 (m, 2 H), 1.99 -
212 (m, 1H),2.18-2.27 (m, 1 H), 2.82-2.95(m, 1 H), 3.04 -3.13 (m, 1 H), 3.52 - 3.63
(m, 1 H), 3.90 (s, 3 H), 4.94 (dd, J=9.67, 5.37 Hz, 1 H), 6.80 (dd, J=8.59, 1.88 Hz, 1 H),
6.90 (d, J=1.61 Hz, 1 H), 7.45 (d, J=8.59 Hz, 1 H), 7.81 (dd, J=8.19, 1.48 Hz, 1 H), 7.85
(s, 1 H), 8.08 (d, J=8.06 Hz, 1 H), 13.02 (s, 1 H). ES-MS m/z 416 (M+H).
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peak: chiral HPLCtR = 3.5 mnutes (Chiralcel QJ-H
wd2@%a5300mm  50% et hanol / carbon di oxi de, 3 nlL/PETIB2007/003207

Exanple 24 25 O \ N,NO ,NN

2- (5-cyano- 6- et hyl pyri di n-2-yl)-3-cycl opentyl -3, 3a, 4,

5-t et rahydr o- 2H benzo[ g] i ndazol e- 7-carboxylic acid 86

WO 2008/ 053300 PCT/1B2007/ 003207 5 The title conmpound

was prepared from net hyl

6- (cycl opent yl net hyl ene) - 5- oxo

5,6, 7, 8-tetrahydronapht hal ene- 2- car boxyl at e

(Preparation 18) and 6-hydrazinyl -

met hyl ni cotinonitrile (Preparation 6) according to

Met hod B and Method C. The tile conpound was |argely

present as

() - (3SR, 3aRS) - 2- ( 5- cyano- 6- net hyl pyri di n-2-yl) - 3-

cycl opentyl - 3, 3a, 4, 5-t et rahydr o- 2H benzo[ g] i ndazol e- 7-

carboxylic acid. "H NWVR (400 10 MHz, DVSO d6) 8 ppm

1.24 - 1.52 (m 5H, 1.56 - 1.89 (m 5 H), 2.11 2.19

(m I H, 2.22-2.28(m 1H, 2.85- 2.95 (m 1 H),

3.55 - 3.63 (m 1 H), 5. é@nﬁagggJ =9.70, 5.67 Hz, 1

H, 7.17 (d, J=8.78 Hz, 1 H), 7.74 - 7.85 (m ZIﬂ,

7.87 (s, 1 H, 808 (d, J= 8.05 Hz, 1 H. (Mssed -CH3

due to DVBO overl ap) HR mz 401.1965 (MtH). 15

Example 25 NN OCH N O

2- (4- cyano- 3- net hoxyphen )

rahydro- 2H- benzo[ g] i ndazohe-# poXylic acid 20 The

title conpound was priepar pt hgi

6- (cycl opentyl met hyl ene

5,6,7, 8- tetrahydru*aph.halene 2-car boxyl at e

(Preparatlon 18; 310 >~ 1.09 mol ) and

4(3@@5" FA2- WL k%dj@h&%&%ﬁé@é%&é}%ﬁ@@ hcs"ie%hydro-zH-

reparation 4, 282 accor
l\/bt hod B (net han@naﬂgmdeﬁdeﬂrp%b@wéc6£=Idet hanol as
sol vent) and Met hod

The title compound was prepared from the 2-(4-cyano-3-methoxyphenyl)-3-
cyclopentyl-3,3a,4,5-tetrahydro-2H-benzo[glindazole-7-carboxylic acid prepared in
Example 25 using chiral resolution (e.g., ‘

Method G) (Chiralpak 1A 30x250 mm, 50% methanoY/carbon dioxide, 70 mum'inj,‘ '
Second eluting peak: chiral HPLC £z = 4.2 minutes (Chiralpak 1A 4.6x250 mm; 50%
methanol/carbon dioxide, 3 mL/min).

Example 27

~
7, s
"1 ~

V.
N\N OH
NZ

(3R,3aS)-2-(4-cyano-3-methoxyphenyl)-3-cyclopentyl-3,3a,4,5-tetrahydro-2H-
benzo[gJindazole-7-carboxylic acid
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25 C. The crude precipitate was purified by reverse
phase chromat ography with 40-95% acetonitril e/ water

W 200g8/05330¢ he title conpound (yellow solid, 220P@mIB2007®3207
nmol , 49% vyield). The title conpound was | argely
present as ()- (3SR, 3aRS) - 2-(4-cyano- 3-
nmet hoxyphenyl ) - 3-cycl opentyl - 3, 3a, 4, 5-t et rahydr o- 2H- be
nzo[ g] i ndazol e-7-carboxylic acid. 1H NVR (400 MHz,
DMSO-d6) 8 ppm 1.34 (m 7 H), 1.65 - 1.90 (m 2 H),

2. Bl iy oqodgundad oldbarditiin in 2 - Bhag-hbigogyiferip-o-

cycldpéﬁtyl-333£@,5€tstra8yd1b-,2Fﬂb@r&o{gjmﬁbaﬂele-.marb?)éﬁﬁ adit %rbp‘érbe,d in
6.80,(dd, J=8.59, 1.88 Hz, I , 6.90 , J=1.61 Hz,
EX&'PP%?é%'Q%Ct”a?' TQS:%L.]%@ @8- 1 H), 7.81 (dd, J=8.19, 1.48
Mett&d Gb (Chiralpal8A 30x250 Imrt) 509 -rlsthasbl/cdrsbnXfiokide, 70 frll/min). First
13.02 (s, 1 F%. ES-MS mz 416 (M+H). 87 WO 2008/ 053300
elutipg-peplixdira)l dB5Sdv = 54 mings fphiealpak A5t RKE§-MMHS0%s
methahel/8MbnZiddaes ¥anPmanyret hoxyphenyl ) - 3- cycl opentyl - 3, 3
a, 4, 5-tetrahydro-2H benzo[ g]i ndazol e-7-car boxylic
acid The title conmpound was prepared fromthe
2- (4- cyano- 3- met hoxyphen = cl opentyl -3, 3a, 4,
5-tetrahydro- 2H benzol g] i)é%%rgérgl%}/?- carboxylic acid
prepared in 20 Exanple 25 using chiral resolution
(e.g., Method G (Chiralpak 1A 30x250 nm 50%
met hanol / car bon di oxi ' ' Second el uting
peak: chiral HPLC tR =421 S bral pak 1A
4.6x250 mm 50% net hanol ca i oxide, 3 nL/mn).

DO
25 Exanple 27 O N, N N® (3R
3aS) - 2- (4-cyano- 3-ne phenyl ) - 3-cycl opentyl - 3, 3a, 4,

5-tetrahydro-2 H nzq[ g] i ndazol e- 7-carboxylic acid
88 MeO

2-(4-cyano-3-(methoxymethyl)phenyl)-3-cyclopentyl-3,3a,4,5-tetrahydro-2H-
benzo[glindazole-7-carboxylic acid

A mixture of 4-hydrazinyl-2-(methoxymethyl)benzonitrile hydrochloride
(Preparation 9), methyl 6-(cyclopentylmethylene)-5-0x0-5,6,7,8-tetrahydronaphthalene-
2-carboxylate (Preparation 18; 209 mg, 0.73 mmol) and ethanol (4 mL) was stirred
under argon at 80 °C for four hours. The mixture was cooled to room temperature and
concentrated to give ethyl 2-(4-cyano-3-(methoxymethyl)phenyl)-3-cyclopentyl-3,3a,4,5-
tetrahydro-2H-benzo[glindazole-7-carboxylate as a yellow solid. The ester was
suspended in tetrahydrofuran (4 mL), methanol (1 mL) and treated with 2.5 N sodium
hydroxide (1 mL) at room temperature. After four hours the mixture was concentrated to
half the original volume, treated with 6 N hydrogen chioride (2 mL), dimethylsulfoxide
(24 mL) and purified by reversed-phase HPLC (acetonitrile/water/0.05% trifluoroacetic
acid) to give 2-(4-cyano-3-(methoxymethyl)phenyl)-3-cyclopentyl-3,3a,4,5-tetrahydro-
2H-benzo[glindazole-7-carboxylic acid (yellow/orange solid, 65 mg, 0.015 mmol, 18 %
yield ). The title compound was largely present as (+)-(3RS,3aSR)-2-(4-cyano-3-
(methoxymethyl)phenyl)-3-cyclopentyl-3,3a,4,5-tetrahydro-2H-benzo[glindazole-7-
carboxylic acid. 'H NMR (400 MHz, DMSO-dg) & ppm 13.04 (s, 1 H), 8.07 (d, J=8.06
Hz, 1 H), 7.80 - 7.87 (m, 2 H), 7.60 (d, J=8.86 Hz, 1 H), 7.35 (d, J=2.15 Hz, 1 H), 7.18
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WO 2008/ 053300 PCT/1B2007/ 003207 5 The title conpound

was prepared fromthe 2-(4-cyano- 3-net hoxyphenyl)-3
w@ey@Bofsm vyl - 3, 3a, 4, 5-t et rahydr o- 2H benzo[ g] i nPEwTB266077603207

carboxylic acid prepared in Exanple 25 using chiral

resolution (e.g., Method G (Chiral pak I A 30x250 nm

50% net hanol / carbon di oxide, 70 nL/mn). First

eluting peak: chiral HPLC tR = 3.4 m nutes (Chi raI pak

I A 4.6x250 mm 50% 10 net hanol / carbon di oxi de,

(ad, J4FBD 10 BATHE 48 GRZHo oM Sl V%?cdy%ﬁsspmw g,

J= 13A83,_5}4@t¢m1¥ﬂr o+318. B@l(lid{ Ig] IWZBHB(ﬂr ctau)bax;gl |Z;9@911d1 H),
ur
2,193 F38 ity T H12.90 ¢ 2381k A5 BLAS 6 24 14 - 1.54 (m, 7 H). ES-

MS fyca3ochiemy de  (Preparation 9), nethyl

6- (cycl opent yl net hyl ene) - 5- oxo- 5, 6, 7, 8-t et r ahydr onapht
hal ene- 20 2-carboxylate (Preparation 18; 209 ng, 0.73
mol ) and ethanol (4 nl)gygapigtdg red under argon at 80
C for four hours. The mxture was cooled to room
tenperature and concentrated to give ethyl
2- (4- cyano- 3- (net hoxyret hyl ) phenyl ) - 3- cycl opentyl - 3, 3a
,4,5- tetrahydro-2H o[g dazol e- 7-carboxyl ate as
ayellowsolld The esTe 5, 0Q
tetrahydrofuran (4 ni) 3 1 nm) and treated
with 2.5 N sodi um 25 roxirde (1 nmL) at room
tenperature. After f hours the m xture was
concentrated to f tthe original volune, treated
with 6 N hydrogen ghlifide (2 ni), dinmethylsulfoxide

24 L) and purified by reversed-phase HPLC

2(evrarend(dimethylaming)netimdiphenyl)-Goyolapentye3, 3ad ajettabiydro-2H-

g| ve

2- (4- cyano- bfn%ﬂg} ?1%%(23?}% hy ‘3‘”‘%%%‘3‘/' Y lug)r/oc Cgbaé%tyl 3, 3a

, 4, 5-tetrahydro- 2H benzo[g]i ndazol e-7-car boxyl ic acid

(R 5B B B P bl lflone
(Pre()ar-a(iﬁlRSJ 3285)11?@-1g ﬂfmly@m Méihyllfs (cyclop?ntylr%ethyﬁene)—S-oxoﬁ,6,7,8-
t nyl ),- 3= ntyl -3, 3a,
etraly o PR BIPS AU G FRRZEE. B, 3P4 el gnd sthano
6 mLWHS!/BgKr%%)Qn&é‘iZar?mg 6% (f)&_fB@fnholﬁs Orhe r%ﬁ)tdremas c%oqu to room

temppratugs qqgcergyrqtgd aqrd ggnf(qgi byjeeyersgd ase HRLC 7. 18 89
(acetonitrile/water/0.05% trifluoroacetic acid) to give methy! 2-(4-cyano-3-

((dimethylamino)methyl)phenyl)-3-cyclopentyl-3,3a,4,5-tetrahydro-2H-benzo[glindazole-
7-carboxylate. The ester was dissolved in tetrahydrofuran (3 mL), methanol (1 mL) and
treated with 2.5 N sodium hydroxide (1 mL) at room temperature. The mixture was
stirred for 90 minutes, concentrated and the crude product purified by reversed-phase
HPLC (acetonitrile/water/0.05% trifluoroacetic acid) to yield 2-(4-cyano-3-
({(dimethylamino)methyl)phenyl)-3-cyclopentyl-3,3a,4,5-tetrahydro-2H-benzo[glindazole-
7-carboxylic acid trifluoroacetate (yellow solid, 104 mg, 0.18 mmol, 35 % yield). The title
compound was largely present as (+)-(3RS,3aSR)-2-(4-cyano-3-
((dimethylamino)methyl)phenyl)-3-cyclopentyl-3,3a,4,5-tetrahydro-2H-benzo[g]indazole-
7-carboxylic acid triflucroacetate. 'H NMR (400 MHz, DMSO-dg) & ppm 10.06 (s, 1 H),
8.08 (d, J=8.06 Hz, 1 H), 7.82 -7.91 (m, 2 H), 7.72 (d, J=8,59 Hz, 1 H), 7.61 (s, 1 H),
7.30 (d, J=8.32 Hz, 1 H), 4.92 (dd, J=9.53, 5.560 Hz, 1 H), 4.28 - 4.47 (m, 2 H), 3.62
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WD 2008/ 053300 PCT/ | B2007/003207 5 (dd, J=8.86, 2.15

Hz, 1 H, 4.92 (dd, J=9.80, 5.51 Hz, 1 H), 4.50 (s, 2
wo00885B00 (ddd, J=13.83, 9.40, 4.70 Hz, 1 H), BCB82067/003207

3 H, 3.06- 3.15(m 1 H, 2.82 - 2.96 (m 1 H),

2.19 - 2229 (m I H, 2.00 - 2.13 (m 1 H, 1.65 -

1.89 (m 2 H, 1.14 - 1.54 (m 7 H. ES- Ms mz 430

(MtH) 10 Exanple 29 CO2H N-. N Me2N

2- (4- cyano- 3- ((di et hyl am no) net hyl ) phenyl ) - 3-cycl open

dd%?%i%ﬁé?% 263 B3 T 3o, 10,1 1He 1 D AP Al 1), 284

(s, 6°Hm2m2+r230f(m 1H) 2.04 - 216(m 1 H), 1.85 (ddd J=25.91, 13.02, 3.49 Hz, 1

. E7h B A s BB g b RS

Met hyl 6- (cycl opent yl net hyl ene) - 5- oxo-5, 6, 7, 8-

t et rahydr onapht hal ene- 2- car boxyl ate (Preparation 18;
153 ngy, 0.54 nmol), and EXA@RKI30 (6 ml) was stirred
under argon at 80 C for four hours. The m xture was
cooled to room 20 tenperature, concentrated and

purified by reversed- #
(acetonitrile/water/0

) mp-e oacetic acid) to
gi ve nethyl 2-(4-cyano-3-] @ COMe
( (di met hyl am no) net hybyxphenyl ) -3=cycl opentyl -3, 3a, 4,
5-tetrahydro-2H benzi ndazol e- 7-carboxyl ate. The
ester was dissol ved-in{tetrahydrofuran (3 ni),
met hanol (1 mL) aNd toeated with 2.5 N sodi um
hydroxide (1 nlL) at rpomtenperature. The m xture was
25 stirred for 90 m potes, concentrated and the crude
product purified by er sed- phase HPLC
(acetonitrile/water/0-05%trifluoroacetic acid) to
y irekieyl 2—-(34b6f}7.®ltﬁcy$4 cyanophenyl -cyclopentyl 3,3a,4,5-tetrahydro-2H-
((di met hyl am no) }6/ h‘%&)éLeo ch ntyI 3, 3a,4,
5-t et r ahydr o- 2H-b ‘F[Q? ?gar Xtéé oxylic acid
trifluoroacetate (yel | ow sol | d, 104 ng, 0.18 nmol, 35

%%\I eld). The title conpoun | argely present as
(rglp@r%gg?;)(bqnzgmx‘yygﬁtyd@zgrylbenzonltnle (Preparation 13; 358 mg, 1.5

mmél %Qfﬁymgﬁrg]oﬁgé i: I)eHQ)ES‘% '536 ‘?%Cljegaﬁgtfr%ha&tﬁ%eﬁe- :

|ndazo
carho‘xvlﬁt erayatien 8; 21 mw omowhaw&@me) agl pinep of

0] 9
con%tr%gemdr%g%ctzlgr?dej@g; ggrr%g §m§ }%_’50%%%{8 (g’?orf&’_ﬁcfurs. :"he
mixtired@ag dooldd o Bidnritemderblure Aov2ertttiied AR phRfiedbyofrizal phase
ﬂasrw:blu%’nzc%rémg't'ogap(hryonza E'P) o] s?licgzge?golumn (20 - 80% ethyl

acetate/hexanes gradient). Pure fractions were pooled and concentrated in vacuo to

yield methyl 2-(3-(benzyloxy)-4-cyanophenyl)-3-cyclopentyl-3,3a,4,5-tetrahydro-2H-
benzo[glindazole-7-carboxylate (yellow foam, 485 mg, 0.96 mmol, 96 % yfeld). The title
compound was largely present as (+)-(3RS,3aSR)-methyl 2-(3-(benzyloxy)-4-
cyanophenyl)-3-cyclopentyl-3,3a,4,5-tetrahydro-2H-benzo[gjindazole-7-carboxylate. 'H
NMR (400 MHz, DMSO-dg) & ppm 1.00 - 1.51 (m, 7 H), 1.56 - 1.68 (m, 1 H), 1.82 (ddd,
J=25.85, 12.96, 3.89 Hz, 1 H), 1.95-2.08 (m, 1 H), 2.15-2.31 (m, 1 H), 2.82 - 2.95 (m,
1H), 3.11 (d, J=16.38 Hz, 1 H), 3.53 - 3.63 (m, 1 H), 3.87 (s, 3 H), 4.91 (dd, J=9.53,
5.50 Hz, 1 H), 5.31 (q, J=12.35 Hz, 2 H), 6.85 (d, J=8.32 Hz, 1 H), 6.96 (s, 1 H), 7.35 (1,
J=7.25 Hz, 1 H), 7.39 - 7.57 (m, 5 H), 7.80 - 7.92 (m, 2 H), 8.10 (d, J=8.32 Hz, 1 H).
ES-MS m/z 506 (M+H).
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WO 2008/ 053300 PCT/I1B2007/ 003207 5 (ddd, J=13. 56,
9.26, 4.83 Hz, 1 H), 3.12 (d, J=16.11 Hz, 1 H),
wQ28802330¢ (m 1 H), 2.84 (s, 6 H, 2.22 - 2.BOr/{Bep071003207
H, 2.04 - 2.16 (m | H, 1.85 (ddd, J=25.91, 13.02,
349 Hz, 1 H, 1.72 (s, 1 H, 1.15 - 1.56 (m 7 H).
ES-M5 mz 443 (MtH). Exanple 30 10 arQ D-C02Me N N
.lzg N O nethyl
2- (3- (benzyl oxy) - 4- cyanophenyl ) - 3-cycl opentyl -3, 3a, 4,5
-tetrahydro-2H benzo[ g]i ndazol e-7-carboxylate 15 A
m xture of 2-(benzyl oxy)-4-hydrazi nyl benzonitrile
(Preparation 13; 358 ng,Exemple®rol ), Met hyl
6- (cycl opent yl net hyl ene) - 5- oxo- 5, 6, 7, 8-t et r ahydr onapht
hal ene-2- carboxylate (Preparation 18; 284 ng, 1.0
mol ), ethanol (7 nlL)/ ™% drop of concentrated
hydrogen chl ori de was yngder argon at 80 C for
64 hours. The mxture wap 6Cgtbom t enper at ure,
concentrated and puri Aal phase 20 fl ash
col unmm chr omat ogr aph a 40 g silica gel colum (20
- 80%ethyl acetajerhgxanes gradient). Pure fractions
were pool ed and ceficengrated in vacuo to yield nethyl
2- (3- (benzyl oxy) - 4- cy@nophenyl ) - 3-cycl opentyl -3, 3a, 4,5
-tetrahydro-2H benz i ndazol e-7-carboxyl ate (yel | ow
foam 485 ngy, 0.96 96 %yield). The title
conmpound was | argely esent as ()- (3RS, 3aSR) - net hyl

2-(

cysn RN Bk clpfopbeny) Ssougloeniyhd 3o, 4 Bietragro 24t

o[ g] i ndazol e- 7- dwizoig}lhdamle-md:arbmwaad I\/Hz, DVSO- d6)

6 ppm1.00 - 1.51 (m 7 H, 1.56 - 1.68 (m 1 H), 1.82

(ddd, J=25.85, 12.96, 3.89 Hz, | H), 1.95 - 2.08 (m

| Admixt@reldf metByl2L(I- meniylb&y)-@c%ophémﬂ}i?s{cmlopéntwi& 3a,4,5-

tetra%@o@%en@*s?mdeaﬁz-7Je@rﬁé§v'ate£éamp@ 35 v 30 o,
tetraﬂydkafu% ('3ZmL)Z ary, m@thaﬁol( m@-ﬁaﬁﬁedﬂéd withtd.5 Nosdifiurh hiydrbxide

(1 mf;i? %tdoomfe efaiﬂlrez /-}fﬁer 1 8 @@rs( gpe rglxgjrg yaﬁfongerpq;ated fosongsthird
of its"8rigir@ GolliMeHilut8d with water (3 mL) and treated with 2 N hydrogen chloride

(2 mL). The mixture was extracted three times with ethyl acetate, dried over

magnesium sulfate, filtered and concentrated to give 2-(3-(benzyloxy)-4-cyanophenyl)-3-
cyc!opentyl~3,Ba,4,5-tetrahydro-2H—benzo[g]indazole—?-carbo‘Xyiic acid (yellow/orange
solid, 90 mg, 0.18 mmol, 93 % yield). The titte compound was largely present as (z)-
(3RS, 3aSR)-2-(3-(benzyloxy)-4-cyanophenyl)-3-cyclopentyi-3,3a,4,5-tetrahydro-2H-
benzo[glindazole-7-carboxylic acid. 'H NMR (400 MHz, DMSO-dg) & ppm 1.03 - 1.51
(m, 7 H), 1.57-1.69 (m, 1 H), 1.74 - 1.89 (m, 1 H), 1.95 - 2.07 (m, 1 H), 2.18 - 2.29 (m,
1H),2.82-2.96 (m, 1 H), 3.03 - 3.14 (m, 1 H), 3.57 (ddd, J=13.70, 9.40, 4.30 Hz, 1 H),
4.91 (dd, J=9.53, 5.50 Hz, 1 H), 5.31 (q, J=12.35 Hz, 2 H), 6.84 (d, J=8.86 Hz, 1 H),
6.96 (s, 1 H), 7.35 (t, J=7.25 Hz, 1 H), 7.40 - 7.53 (m, 5 H), 7.81 - 7.88 (m, 2 H), 8.09 (d,
J=8.06 Hz, 1 H), 13.03 (s, 1 H). ES-MS m/z 492 (M+H).

Example 32
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WO 2008/ 053300 PCT/1B2007/003207 5 Exanple 31
N-ay] QCO2H N p

wQ@2¢08/0833emzyl oxy) - 4- cyanophenyl ) - 3- cycl opent y| PGT/IERa#003207
5-tetrahydro-2H 10 benzo[ g]i ndazol e- 7-car boxylic acid
A m xture of nethyl
2- (3-(benzy{oxy)-4-cyanophenyl ) -3-cycl opentyl -3, 3a,4,5
- tetrahydro- 2H benzo[ g] i ndazol e- 7- car boxyl at e
(Exanmpl e 30; 100 ng, 0.20 mmol ), tetrahydrofuran (3
m.), and nethanol (1 p) was treated with 2.5 N sodi um
hydr oxi de 15 (1 nl) O snperature. After 18
hours the m xture was S At 8 e-third of
its original volune, dilyjed water (3 nL) and
treated with 2 N hyd né'mor.de (2 mL). The
m xture was extractet three tines with ethyl acetate,
dried over magneg#umsulfate, filtered and
concentrated to give
2- fndtHyP2n4. Y.:&IQPW B: @dﬁdﬁ@ﬁﬁ@ﬁ&ﬂﬁﬂ@clgﬁntyl -3, 3a 4 5-tetrahydro~2H—
cycl opentyl - 5-t et rahydro- 2H benzo['g] i ndazol e- 7-
car boxylic aC| d (9@414%9\1#@85%'@87 -ogrbeyylate, 90 ny, O.18
nmmol, 93 %yield). The title conpound was | argely
pr esent as ()-

( IRBBEBRYF Re(3l 242hgnizyloxy)-4-cygmontehgirdtycBpeytyl-0 Sant, 5-
et e et ohTIDR RO ate (Exameia 20 TagROREmD

cataPNESO0 d6 paadirmch. &B8ben, andkthyl mcefatdvas hydrogendie@ At G0psi

' h'ydr_%gfgrq %Jﬂzrég hbprl%gl,ghé%lljr_e%sgtéte?%q mIg%Wcéﬂgg%d %hiéﬁtrla%d.

The gﬂﬁdl\ﬂlat-%usp%_ngéd gld diSéthSy(l) Eﬂn’ér/ﬁlﬁxar%sérg,sg:ﬂlallwnddgwi f%nigéhafand
filtergd Eﬂ gi(/% nﬁﬁﬂ@ &J@gﬂn'g@ pggrb)iyqq;abnyl)@' @/@loéaghtytg{:’oal 5-tegeghydro-
2H- t(etnzo[%ﬁﬁdé’&léﬂ?vcalbdﬁy!atg g@) mgé@ 38 rﬁl_rg’fbl B3loh gleYd)sjf he tifle88

E@Wﬁ? %rgﬁiz P q(aﬂq} as (X){ABSe3aBR)- rsethgbwbcmﬂ)sgb@emphenyl)
3- cya@érﬂtﬁzﬁgghw?eg@ﬂydmen% Blihdazeid-YetBoxylate. "H NMR (400

MHz, DMSO-ds) § ppm 1.10 - 1.58 (m, 7 H), 1.60 - 1.90 (m, 2 H), 2.06 (s, 1 H), 2.16 -
2.30 (m, 1 H), 2.79 - 2.95 (m, 1 H), 3.05 - 3.15 (m, 1 H), 3.58 (ddd, J=13.76, 9.47, 4.70
Hz, 1H), 3.86 (s, 3 H), 4.7 (dd, J=0.67, 5.37 Hz, 1 H), 6.70 (d, J=8.59 Hz, 1 H), 6.82 (s,
1 H), 7.36 (d, J=8.86 Hz, 1 H), 7.82 - 7.93 (m, 2 H), 8.02 (d, J=8.06 Hz, 1 H), 10.70 (s, 1
H). ES-MS m/z 416 (M+H).

Example 33

%COZH
/Q/N\N
// .

N OH
methyl 2-(4-cyano-3-hydroxyphenyl)-3-cyclopentyl-3,3a,4,5-tetrahydro-2H-
benzo[glindazole-7-carboxylate
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met hyl
2- (4- cyano- 3- hydr oxyphenyl ) - 3-cycl opent yl - 3, 3a, 4,
w®G2G08058Mydr o- 2H benzo[ g] i ndazol e- 7- car boxy| ap€@r/1B2007/003207

m xture of nethyl

-2-(3- (benzyl oxy) - 4- cyanophenyl ) - 3-cycl opentyl -3, 3a, 4,5

10 tetrahydro-2H benzo[ g] i ndazol e- 7- car boxyl at e

(Exanmpl e 30; 345 ng, 0.68 mmol ), catalytic 10 %

pal | adi um on carbon, and ethyl acetate was

hy, r )

AR oA DUAEPIATIL Sy PSRN 5 Bl
2H-bghzo] gb‘hda:olm@catbwrxghﬂmid I(Ev(axhnme 13yt 7@3tﬂge 0l Hemmoda)s gthyl acetate,

etral U AR B B B s tod BB o BBl Bi) an

hydrogenatisdiot fou2 Hobhenatcd (psi Wngtaat rrmmmlvaasefil(ei&ﬂtm@gh
| e

Celitg 'a;rgje‘ime%lﬁpggéH:t/% élglgl(rggtawg%?%g@%o-%@?&{yg&?&nednyms-cyclopentyl—
3,3a 4 4- ety gde-= &%ﬁﬁﬁé{éﬂrﬁ&%ﬂé T-carboxylate (57 mg, 0.14 mmol) as a yellow
3- cycl opentyl - 5-t et rahydr o- 2H enzo%g]l ndazol e-

solidy T&J&rtl?s)@ymoend msme{wer@sew (pRS d8PReMsim 2-(#ecyano-3-
hydréxy?%eﬁmz 3-7cgtlbpe4t¥ﬁ§ 3a 415 %r&%rozzﬁhpengo[@ﬁséa%oleb 'E'Erboxy!ate

"H NMIR 6400rHz, DMSQ}dé)EB pépj“dd 10=188718, 831)47.614.1715 29, 1—|H) 174 -

onf hEBohZa B b ol P92 gl oo

J=16JEBHBH1 H,, 3.7 dd, 3=82.76, §.4934.000HZ 1H)), 486@8d(ﬂ=;9 678 .96Hz, 1

H), 6@‘@' gg%ééobéqégh %Nag)stgﬁi—&g ,%ﬁd 48 M € 1y 7.82 - 7.00

m, 2H}, 4.0y @) 0=8.08)Hl, axiyp emol (s; 3+Hjy EPmShid 462 ., o-tet
( ra%ydroagkk benzo[g]?ndaz % +9 car boxyl at e @mﬂao
2008/ 053300 PCT/IBZOO7/003207 5 A mxture of
2-(3-(benzy|oxy)-4-cyanqgnﬁmmgb43-cyclopentyl-3,3a,4,5
-tetrahydro 2H benzo[ g] i ndazol e-7- carboxylic acid
(Exanmpl e 31; 70 ng, 0.14 mmol), ethyl acetate,
tetrahydrofuran, and nmethanol wasgtreated with 10%
pal | adi um on car bon flydr ogenat ed for four
hours at 30 psi hyd : tuPkk was filtered
through Celite, and.e S ated to give nethyl
2- (4-cyano- 3- hydroxyphenél -3-cycl opentyl 10
3,3a, 4, 5-tetrahydro- 2 o[ g] i ndazol e- 7- car boxyl at e
(57 mg, 0.14 nmol) asg el | ow

2-(3-chloro-4-cyanophenyl)-3-((R)-tetrahydrofuran-3-yl)-3,3a,4,5-tetrahydro-2H-
benzo[glindazole-7-carboxylic acid and 2-(3-chloro-4-cyanophenyl)-3-((S)-
tetrahydrofuran-3-yi)-3,3a,4,5-tetrahydro-2H-benzo[g]indazole-7-carboxylic acid

The title compounds were prepared according to Method B and Method C from
(x)-methyl 5-oxo-6-((tetrahydrofuran-3-yl)methylene)-5,6,7,8—tefrahydronaphthalene—Z—
carboxylate (Preparation 20) and 2-chloro-4-hydrazinylbenzonitrile hydrochloride
(Preparation 1), yielding a yellow solid (167 mg, quantitative yield). The title compounds
were largely present as (+)-(3RS,3aRS)-2-(3-chloro-4-cyanophenyl)-3-((R)-
tetrahydrofuran-3-yl)-3,3a,4,5-tetrahydro-2H-benzolglindazole-7-carboxylic acid and (z)-
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solid. The title conpound was | argely present as
()- (3RS, 3aSR) - net hyl 2-(4-cyano- 3-
whyasoz3gphenyl ) - 3-cycl opentyl -3, 3a, 4, PCT/IB2007/003207
5-tetrahydro- 2H benzo[ g] i ndazol e-7-ca rboxylate. 1H
NVR (400 MHz, DVMSO-d6) 8 ppm 1.10 - 1.58 (m 8 H),
1.61 - 1.75 (m 1 H, 1.74 - 1.90 (m | H), 2.00 -
2 12 (m 1 H, 2.16 - 2230 (m 1 H, 2.79 - 2.96 (m 1
, 3.09 (d, 15 J=16.11 Hz, 1H) 357(ddd

(3R§ SR Qg(ﬁéﬂ?@&-cgg@pgg@&sggs rahyqqyfurem T Aa
tetre?hgtaﬁ) Qﬂkbehzééﬁadé'?ole Ir- dﬂ)rbo@?@acﬁd F'_ebsagctw(am L&:/Icﬁ)s o.$4%Qsomm

C-1 ppi,q;nn Eg(aﬂ»ﬁﬁ*(’emgmtegﬂogo qu/@petpmtrr{e/wal:qr@vpr 6 mnutes at2
mL/fn éﬁg elto?\;%ﬁgw eﬁ?g"tﬁ £6 M Wk 4B Y2 UiRsTc Mbulated
for (b@hlz_dﬂl[sﬂ@'ndﬁZolIZéﬁKNbM)cho;ahdMZﬁ:iZﬁ?aﬁH NMR (400 MHz, DMSO-dg) &

oorf 4150918 SEVARTTEE i A% sk AL g4 RO g, 4 10 0.03-

3.13 @m7‘r BRIV Y7 i@, a¢)@. 492533Iz6(rri |1tHl)e'5 §®BBYHS 1vve)"$73 (t,
ed. accordi ng to Method B_a thod C fr
J= 8((36 1h9p377 385?m 1H)4.75 - 483(m 1H 499(dd J= 940 6.71 Hz, 1 H)
7. 1@(@)@-'6554 & 135 H%hv/@h) 9ty Q) 3=¥4 30EL ny bene}n 5.6o (?idSJéa?Be 5.10
ro napht hal ené-2- car boxyl ate (Preparation 2 é
iz, 3d) 250 16 OF Hl H 734 (6o bR 4% (. d=RdHRei i 167 (or. 5., 1
H). (Preparation 1), yielding a yellow solid (167 ny, o
quantitative yield). The title conpounds 30 were
| argely present as
()- (3RS, 3aRS) - 2- (3-chl or - phenyl)-3-((R)-
t et rahydr of uran-3-yl) -3, gé'x Eﬁ%@?gt rahydr o- 2H benzo[ g] i
ndazol e- 7-carboxylic acid and () 94 WO 2008/ 053300
PCT/ 1 B2007/ 003207 5
(3RS, 3aRS) - 2- (3- chl or ol 4l cy
ofuran-3-yl)-3,3a,4,5
t et rahydro- 2H benzo[ gl p
respectively. LC M5 of 6x50m1 C- 18 colum, tR =
4.93 minutes (10 to 9 cetonitrile/water over 6

m nutes at 2 m_/nnmut e,vvlth detection 254 nm at 50

O, ES-Ms mz 422 (MtH); HRMS Cal cul at ed
2-(3-chloro-4-cyanophenyl)-3-cyclobutyl-3,3a,4,5-tetrahydro-2H-benzo[glindazole-7-

yl)-3-((S)-tetrahydr

Q CO,H
ar boxylic acid,

carboxylic acid

The title compound was prepared according to Method B and Method C from
methyl 6-(cyclobutylmethylene)-5-ox0-5,6,7,8-tetrahydronaphthalene-2-carboxylate
(Preparation 19) and 2-chloro-4-hydrazinylbenzonitrile hydrochloride (Preparation 1) to
give 2-(3-chloro-4-cyanophenyl)-3-cyclobutyl-3,3a,4,5-tetrahydro-2H-benzo[g]indazole-
7-carboxylic acid (150 mg, 0.36 mmol, 65% yield) as a yellow solid. The title compound
was largely present as (+)-(3RS,3aSR)-2-(3-chloro-4-cyanophenyl)-3-cyclobutyl-
3,3a,4,5-tetrahydro-2H-benzo[glindazole-7-carboxylic acid. 'H NMR (400 MHz, DMSO-
ds) 8 ppm 1.56 - 1.77 (m, 4 H), 1.77 - 1.98 (m, 3 H), 2.07 - 2.18 (m, 1 H), 2.51 - 2.59 (m,
1H),2.80-2.93 (m, 1 H), 2.97 - 3.07 (m, 1 H), 3.44 - 3.56 (m, 1 H), 4.88 (dd, J=9.40,
6.98 Hz, 1 H), 7.22 (dd, J=8.86, 1.88 Hz, 1 H), 7.42 (d, J=2.16 Hz, 1 H), 7.67 (d, J=8.86
Hz, 1 H), 7.75-7.83 (m, 2 H), 8.01 (d, J=8.06 Hz, 1 H). ES-MS m/z 420 (M+H)
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for C23H20CI N303: 422.1266 (MH)+. Found: 422.1257; 1H

NVR (400 MHz, DMSO-d6) S 10 ppm1.51 - 1.99 (m 3 H)
wWQ2m8/053320 27 (m 1 H) 2.91. (dd, J=12.35, 4. 03P&®IB200714)03207

3.03 - 3.13 (m I H 3.38- 3.47 (m 1 H 3.49 - 3.57

(m 1 H 3.58-3.69(m 1H 3.73 (t, J=8.06 Hz, 1

H 3.77 - 3.85 (m I H 4.75 - 4.83 (m | H 4.99 (dd,

J=9.40, 6.71 Hz, 1 H 7.18 (td, J=8.59, 2.15 Hz, 1 H

7.39 (dd, J=18.80, 2.15 Hz, 1 H) 7.69 (dd, J=8. 86,

5,10 Hz, I H 7.80 (d, J=8.06 Hz, 1 H 7.84 (s, | H)

8.08 (d, J=8.32 Hz, 1 H 13.07 (br. s., 1 15 H).

Exanmple 35 CO2H N C  2(Example 36

2- (3-chl or o- 4- cyanophenyl ) - 3- cyclobutyl 3,

3a, 4, 5-tetrahydr o- 2H benzo[ g] i ndazol e-7- carboxylic

acid The title conpound.was prepared according to

Met hod B and Met hod C 2

6- (cycl obut yl met hyl ened)-

8-t et rahydr onapht hal ene- 2-

19) and 2-chl oro-4-hyd

R rP‘lyﬂl ben oni tr
hydr ochl ori de (Prepar @

n 1l to give
2- (3-chl or o- 4- cyanophenyl ) - 3-cycl obutyl - 3, 3a, 4,5-tetra
hydr o- 2H benzo] g] i hl

azolce 7-carboxylic acid (150 ny,
0. 36 nmol, 65% I d) as yellow solid, The tle
Bhehlaw- iﬁﬁgnq g\)@ (,geptgeglgﬁqo 2H-pyranc &g, 3a 4, 5 tetrahydro-ZH-

3SR 2.(3 oh! or codBKARaRARaYlakrbgichagUt v

3, 3a, 4, 5-tetrahydr o- 2H'benzo I ndazol e- 7- carboxylic
acid. 1H NWR (400 MHz, DWVBO 30 d6) S ppm1.56 - 1.77

( mT]hAé t.‘% qg%n;{gund v?a%ﬁreﬁg}egﬁrcm 51%@9(73 ox026 h?e’t@ya%)-@ldpyran-m
yhraetbyle(e)-5,6, 18-tettalydronaphi@lene2- marﬂpxylateas’re(mmithzal)m,d 2-
chl xg%—ﬁ@aziléylg%nzc{méfe ﬁ%%?\‘]%ﬁéé@’é%&%géoﬁ): ac%olicgir:\g %) l@léth_od B and
Method.( The ﬁtlé'l):omﬁo@dd (as 1atg8ly Peddnt ad (H)(3SRIBIRS)d-13-40ro-4-
CYARGPh R Ao 2P pyran Ay1)-5 35 4.5 tetrahydto-2F-benzoflindazole-7-
carboxylic acid. 'H NMR (400 MHz, DMSO-dg) & ppm 1.24 - 1.33 (m, 2 H), 1.40 (ddd,
J=2457,12.08, 4.70 Hz, 1 H), 1.50 - 1.57 (m, 1 H), 1.86 - 1.99 (m, 2 H), 2.25 - 2.32 (m,
1H),2.85-2.95(m, 1 H), 3.07 - 3.20 (m, 3 H), 3.61 - 3.79 (m, 3 H), 4.83 (dd, J=9.67,
3.76 Hz, 1 H), 7.21 (d, J=8.86 Hz, 1 H), 7.44 (d, J=1.61 Hz, 1 H), 7.71 (d, J=8.59 Hz, 1
H), 7.83 (dd, J=8.32, 1.34 Hz, 1 H), 7.87 (s, 1 H), 8.09 (d, J=8.32 Hz, 1 H), 13.07 (s, 1

H): HRMS m/z 436.1445 (M+H).

( Preparation

Example 37

/4
N~y OH

Pl

N
2-(4-cyanophenyl)-3-(tetrahydro-2H-pyran-4-yl)-3,3a,4,5-tetrahydro-2H-
benzo[glindazole-7-carboxylic acid
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N CI
2- (3-chl or o- 4- cyanophenyl ) - 3- (t et rahydr o- 2H pyr an- 4-yl

w0 288853340 5-t et r ahydr o- 2H 10 PCT/IB2007/003207
benzo[ g] i ndazol e-7-carboxylic acid The title conmpound
was prepared from net hyl
5- 0x0- 6- ((tetrahydro-2H pyran-4-
yl ) met hyl ene) -5, 6, 7, 8-t et rahydr onapht hal ene- 2- car boxy|
ate (Preparation 21) and 2-
chl or o- 4- hydr azi nyl benzonitril e hydrochl oride
(Preparation 1) according to Method B and 15 Method C.
Thaheititle eompoped nas\pwaspdrad ehympthgs8ioko-&s((tetrahydro-2H-pyran-4-

- (3SR, - 2-(3-chl ar.p- 4- .
S s b i PRR PR 2ot (Fregaragion 21) and 4
hydEazirthreahhMﬁttrWe Byﬂrbeméﬂa@kAlaﬂ@i)@ceor&ngCtamW@mw iBCartMethod C.
VR (400 MHz, DMSO- d6)

H
Thettitlgecopiraynd wasjargshy, prfgerai@s (zt) Vaﬁ%aRﬁ) Bn) (4- cgzamphet?yl)fﬁi'

(teti%ﬂggﬂ: fl%—pgr%\ 81%/!) 31}§2 5&%9@3‘%—25&%&0@%@2&% r‘ﬂclarﬂao@tc acid.

"H SMRY(40mMiZz, I)MSO-&3 5 (opdeh 1.259.1673 (R @ H), 7164 Hiddd] J#24.64, 12.29,

sad1Bh 1132188 5 b gy 84 Taad A8t iz ee 205
(m, 11 Hﬂ) 3 07. &72(6 3;?03 58- Q%e(gm ﬂﬁﬁ 3%8 fwalmH)z H)1$ 7@7dd
J= 9P@4N3dQHz 1H) 730 (d, J 886Hz 2r§ 7'3)3«1 J= éTBst 2 H), 782(dd

J= 8219(4 Wﬁﬂomﬁwéé cs31(|Ji)ero%*mdB£B EEHRY #); 13.98 1br3s., 1 H); HRMS

leU’éRzY%@] zoI e- 7 car boxyl ic acid 96 WD 2008/ 053300
PCT/ 1 B2007/ 003207 5 The title conpound was prepared
from nmet hyl 5-o0xo0-6-((tetrahydro-2H pyran-4-
yl ) met hyl ene) - 5, 6, 7, 8-t etxampde 3hapht hal ene- 2- car boxyl
ate (Preparation 21) and 4- hydrazinyl benzonitrile
hydrochl ori de (Al drich) according to Method B and
Method C. The title genpound was |argely present as
() - (3SR, 3aRS) - 2- (4- cyanophen 3 10 4
(tetrahydro- 2H pyran- 4>y et r ahydr o- 2H benz
o[ g] i ndazol e- 7- car boxyl i c ¢ MR (400 MHz,

DVEO- d6) 8 ppm 1.25 - AS83 M 2 H), 1.41 (ddd,
J=24.64, 12.29, 4.43 1 H, 1.48 - 1.55 (m 1 H),
1.87 - 1.99 (m 2 My, 2(25 - 2.33 (m 1 H), 2.84 -
2.95 NTT a

2-(3-chloro-4-cyanophenyl)-3-(piperidin-4-yl)-3,3a,4,5-tetrahydro-2H-benzo[gjindazole- -

7-carboxylic acid trifluoroacetate

The title compound was prepared from tert-butyl 4-((6-(methoxycarbonyt)-1-oxo-
3,4-dihydronaphthalen-2(1H)-ylidene)methyl)piperidine-1-carboxylate (Preparation 22)
and 2-chloro-4-hydrazinylbenzonitrile hydrochloride (Preparation 1) according to Method
B and Method C. The title compound was largely present as (£)-(3SR,3aRS)-2-(3-
chloro-4-cyanophenyl)-3-(piperidin-4-yl)-3,3a,4,5-tetrahydro-2H-benzo[glindazole-7-
carboxylic acid trifluoroacetate. 'H NMR (400 MHz, DMSO-ds) 8 ppm 1.36 - 1.60 (m, 3
H), 1.91-1.99 (m, 2 H), 2.07 - 2.14 (m, 1 H), 2.80 - 2.86 (m, 2 H), 3.03 - 3.09 (m, 2 H),
3.22-3.28 (m, 1 H), 3.32 - 3.41 (m, 3 H), 4.35 (dd, J=8.06, 4.03 Hz, 1 H), 7.24 (dd,
J=8.86, 2.15 Hz, 1 H), 7.41 (d, J=2.15 Hz, 1 H), 7.78 (d, J=8.86 Hz, 1 H), 7.82 (dd,

97



(m 1H, 3.07 - 3.20(m 3 H, 3.57 - 3.68 (m 1 H),
3.68 - 3.78 (m 2 H), 4.78 (dd, J=9.94, 3.49 Hz, |
wodpgos/psB00 (d, J=8.86 Hz, 2 H), 7.63 (d, J=8. 86P¢®]B2807/003207
H), 7.82 (dd, 15 J=8.19, 1.48 Hz, 1 H), 7.86 (s, 1 H),
8.05 (d, J=8.06 Hz, 1 H), 13.03 (br. s., 1 H; HRMS
mz 402.1838 (MtH). Exanple 38 N O N, NOH 20 N C
2- (3-chl or o- 4- cyanophenyl ) - 3- (pi peridin-4-yl)-3, 3a,4,
5-tetrahydro- 2H benzo[ g] i ndazol e- 7-carboxylic acid

5 o-o LAHERFE] oL 105 L 515 SOENE: TS BR6Hh ¥ 2.

10

15

20

25

8.58 (r; tH)y 8. o0 drhs halFNHRMSIn/y 4358le B89 (M)| ) pi peri di ne-
1- carboxyl ate (Preparation 22) and
2-chl oro- 4- hydr azi nyl benzonitril e hydrochl oride
(Preparation 1) accordi ngExaghpéegpod B and Method C.
The title conpound was | argely present as
()- (3SR, 3aRS) - 2- ( 3-
chl oro- 4- cyanophenyl) 3-(pi

trlfl uor oacetate. 'H NI\/R (490 I\/Hz DI\/ISOdG) 8 ppm 1. 36
-1.60(m330H),1.91-. 2 H, 2.07 - 2.14

(m I H, 2.80 - 2.96 3.09(m 2 H,
3.22 - 3.28 (m | H, =N n 3 H), 4.35 (dd,
J=8.06, 4.03 Hz, INH 24 (dd , 2.15 Hz, 1

H, 7.41 (d, J=2.15 Hzgl | H), 7.78 (d,”=8.86 Hz, 1

>—P 7.82 (dd, 97 WO 2008/ 053300 PCT/1B2007/003207 5.

2j 380!1320-4103@41@@6% -$4(5-netign-2fary DN+~ (mtfgbuvgnyhhﬂwlbma 4,5-

1310 (b soraydh 2 fefofaiblon P aat i s anp! ¢

39 0ONNO OH 10 C

r2re§1ﬁh C‘cgf&l #O?"rPﬁ“ﬁ %&%p%}gggﬂegé‘%ﬂ E{eﬁ%ﬁ B}/(B-'n%étﬁWéd‘t)r&lMeLd?y'léne)-S-
oxot-@ﬁr7a$}j£€lrab1-yﬂtdnlaﬁhtha[eghi%dabokﬁat@-(@mﬁaoaﬁdni 23; d4d# ang, 1.5 mmol)
and 2-chloro-4-hydrazinylbenzonitrile hydrochloride (Preparation 1; 303 mg, 1.5 mmol)
according to Method B and Method C. The title compound was largely present as (+)-
(3RS,3aRS)-2-(3-chloro-4-cyanophenyl)-3-(5-methyl-2-furyl)-N-[2-(methylsulfonyl)ethyl]-
3,3a,4,5-tetrahydro-2H-benzo[glindazole-7-carboxylic acid. 'H NMR (400 MHz, DMSO-
de) 8 ppm 1.20 - 1.27 (m, 1 H), 1.93 (dt, J=8.11, 4.35 Hz, 1 H), 2.10 (s, 3 H), 2.99 (d,
J=5.47 Hz, 2 H), 3.90 (td, J=12.21, 4.88 Hz, 1 H), 5.93 (d, J=10.94 Hz, 1 H), 5.97 (d,
J=2.34 Hz, 1 H), 6.30 (d, J=3.12 Hz, 1 H), 7.10 (br. s., 1 H) 7.35 (br. s., 1 H), 7.70 (d,
J=8.59 Hz, 1 H), 7.83 - 7.86 (m, 2 H), 8.12 (d, J=8.59 Hz, 1 H) 13.07 (s, 1 H). ES-MS
m/z 432 (M+H).

Example 40

98



10

15

20

25

The title conpound was prepared from nethyl
6- (5-net hyl - 2-furyl net hyl ene) -5- 15
WO2@8/5B9¥, 8-t et r ahydr onapht hal ene- 2- car boxyl aP€T/1B2007/003207
(Preparation 23; 444 ng, 1.5 mvol) and
2-chl oro- 4- hydr azi nyl benzonitril e hydrochl oride
(Preparation 1; 303 ng, 1.5 mmol) according to Method
B and Method C. The title conpound was | argely present
as ()-

é}? )53 55(23(%rgﬁcgﬁ%ghémﬁ)ggfggﬁ]lgﬁ%ﬁfuryl)(3 3a, 4 5- %/etrahydro-2H-
acid 1K VR (400 R e 0~ 1. 27
( m The tife commmindgyas pregared from ¥® %&3—(:[%0@-4 ~cyangphesyl)-3-(5-

meE’&i 2? &ﬁ N-?-ggétpgrsﬂﬁ r{}@ g&u @3& ,5al)gtr£l&ﬁéoj‘bplger?z}f_ggﬁﬁgggoleﬂ-

carbixylit akld, prépa@d(inl Exarplel?d uking thirgl resaluton((erg., Methotl Gj)

(C@r_%%l @ﬁ{H gﬁgq&@ﬂgo{/@%ﬁ&gpg@]@g@ éi%xﬁéz Ié.yggfmiré.: st eluting

eeﬂb chic3-H8.C rd =2 ZZKiﬁlr(uMhlrE&eEX)am)h.GxﬁﬁD ;N 0% Dreti@dmhol/carbon

dloiagpe gg&? §8 %33& %CZI)D& 822@8??227(55m hyl -2-fury

)-3, 3a, 4, 5 tetrahydro 2H
benzo[ g] i ndazol e- 7-carboxylic acid The title conpound
was prepared fromthe 2- (BxaW8Ad- 4- cyanophenyl ) - 3- (5-
met hyl -2-furyl)-N[2-(nmet hyl sul fonyl)ethyl]-3, 3a, 4, 5-t
et rahydr o- 2H benzo[ g] i ndazol e- 7- carboxylic acid
prepared in Exanple 39 usijng chiral resolution (e.qg.,
Met hod G 10 (Chiral cel ~pl 30x250 mMm 50%

met hanol / car bon di oxi de, , mL/ain). First eluting
peak: chiral HPLC tR = 2.6 ffnutes (Chiralcel QJ-H

4. 6x250 mm 50% net hangd aNpboh xide, 3 nL/mn).
ES-MB mz 432 (MrH) B pl e M1

Cl
(3S,3a8)-2-(3-chloro-4-cyanophenyl)-3-(5-methyi-2-furyl)-3,3a,4,5-tetrahydro-2H-
benzo[g]indazole-7-carboxylic acid

The title compound was prepared from 2-(3-chloro-4-cyanophenyl)-3-(5-methyl-2-
furyl)-N-[2-(methylsulfonyl)ethyl]-3,3a,4,5-tetrahydro-2H-benzo[glindazole-7-carboxylic
acid, Example 39, according to Method G (Chiralcel OJ-H 30x250 mm, 50%
methanol/carbon dioxide, 70 mL/min). Second eluting peak: chiral HPLC fzk = 3.8
minutes (Chiralcel OJ-H 4.6x250 mm; 50% methanol/carbon dioxide, 3 mL/min).

Example 42
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oH C1
(3S, 3aS) - 2- (3-chl oro- 4-cyanophenyl ) - 3- (5-net hyl - 2-fury
wO 2008/058a) 4, 5-t et r ahydr o- 2H PCT/IB2007/003207
benzo[ g] i ndazol e-7-carboxylic acid The title conmpound
was prepared from
2- (3-chl or o- 4- cyanophenyl ) - 3- (5- net hyl -2- 20
furyl)-N[2-(nmethylsul fonyl)ethyl]-3, 3a,4,5-tetrahydro
- 2H benzo[ g] i ndazol e- 7-carboxylic acid, Exanple 39,
according to Method G (Chiral cel QJ-H 30x250 nm 50%
nmet hanol / carbon di oxi de, (7§ nlL/min). Second el uting
peak: chiral HPLC tR = 3. es (Chiralcel QJ-H
4.6x250 mm 50% net hanol / calbg i oxide, 3 nL/mn). 25

Exanpl e 42 99 WD 200 0z 20@7/ 003207 N, N O
NOH 5 C N
2- (3-chl oro- 4- cyar{‘bphe [)-3-cycl opent@®hyl -3, 3a, 4, 5-te

t rahydr o- 2H benzo[ g] i fdazol e- 7- carboxylic acid The
2- (ﬁ-bhllo?o ﬁmﬁ’éﬁ?%ngfz-% Wc?db%hﬁ‘é?\yf 3@)5‘4”@§éib5hydro—2H -benzo[gjindazole-7-

(cycl opent yl nmet hy
5 oxo-5, 6, 7, 8- tetrahydrdﬁdﬁﬁvhaa@ﬁe 2- carboxyl ate
(Preparation 24; 268 ng, 1.0 mmol) and
2-ch|oro-4-hydrazinylbenzonitrile hydr ochl ori de
( PrTématitlatdompoimdm prgparéd Srommwielhy! G cynlafiend 1ten-Mylrhetttylene)-

5-0 %%%j? WeLad (onaphthaidid-5- S BRI PI8Sarafb95h YodY €581 mmol)

an({ QRﬁ,IcSaRS)ytﬂailﬁylbbrhmﬂrn@MWM@IB}(P}&?&TM BBd3tragy1.5 mmol)
t et rahydr o- 2H -henzo ]| ndazol e- 7- cay boxyl i c
accgiding toyiAeihort & A igtod GhabP 465 CmBHIG Wes IRrgaly prasent as (2)-

(3Rb‘§a3?§)92 (@-cﬁ&d"@acyéné'ﬁhen%}) @%ﬁ@penﬂaﬂ%3 384 @-teﬁfbhvéﬁo ZH-
berzo[gjmdazole—j's@rlgﬁ(yh@ agid. P ,NMRH00 Mz IZ(I\&SBO d;,) 8 pgm—l) 52 (dd
s BAE sl Tl 3P i Bod i 2 8, {1000 m
1H)}H2,071(s, HH), Z.188dt( d=5.8633. 21Hﬂz1 H), 2p2 (Br. 83 2(13), 21993.06 (m, 2H),

3.75:3%% 1078 £ B= 10 55002, T8)E ¥ Br. 218 1f M2 (£ 9=8.60 Hz, 1

H), 7.83 (d, J=8.21 Hz, 1 H), 7.85 (s, 1 H), 8.09 (d, J=8.21 Hz, 1 H); ES-MS m/z 418
(M+H).

Example 43
Z 0
N, 2
N= OH

cl
2-(3-chloro-4-cyanophenyl)-3-(2-furyl)-3,3a,4,5-tetrahydro-2H-benzo[glindazole-7-
carboxylic acid

The title compound was prepared from methyl 6-(2-furylmethylene)-5-oxo-
5,6,7,8-tetrahydronaphthalene-2-carboxylate (Preparation 25; 268 mg, 1.0 mmol) and 2-
chloro-4-hydrazinylbenzonitrile hydrochloride (Preparation 1; 254 mg, 1.25 mmol)
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Exanmple 43 NN, I O OH C 2-(3-ch
| or o- 4- cyanophenyl )-3-(2-furyl)-3, 3a,4,
WG 200810538y dr o- 2 H benzo[ g] i ndazol e-7- 25 car boRg1T/182007/003207
acid The title conmpound was prepared from nethyl
6- (2-furyl met hyl ene) - 5- oxo-
5,6, 7, 8-tetrahydronapht hal ene- 2- car boxyl ate
(Preparation 25; 268 ng, 1.0 nmol) and 2-
chl oro- 4- hydrazinylbenzonitrile hydr ochl ori de
(Preparation 1; 254 ng 25 mol) 100 WO 2008/ 053300
accpteing toiethodd3 and M%h%k@o rderiecomasund was larlgelyl\mem as ()-

e B T L o e A e ST L

benzé[@mdezolaﬁycarbembbeﬂzdﬁgwﬂo(anom-lz? DMSO@d@yBlptpnad:Hd br.s., 1

.10 4015, Y88 . 2 B (I oeiadd 1), 6.02

J= 1(ot'm Hi—112|) @38‘&1«9& Bizzz 3. sa)Hza 19)2 6(46 (d J—i@z?&j hiZH) 1 11 (br. s.,

38 =3.
1 H|)127 3@(% s(-} ﬂ)17(5§r(d %—0 9&@211 |!:|5) 7%35,@, .{=,§r79 gz 1 |—|)|_1)83-7 85 (m,
2H; §$2$@| J—@szb 93 H'Z_IB Eshlhs rg/z74(%8( (=8 79 Hz, 1 H),
"Hz, | H); ES- M5
n12418(MH-|) Exan'ple44 ONN/ON:(]-| 15 C
3R, 3aR)-2-(3-chloro-4-c [)-3-(2-fu
|(ryl ) -3, g%a, 4,( 5-tetrahydr o}’g@ﬁ.&\&%ﬁ ) (
benzo[ g] i ndazol e-7-carboxylic acid The title conmpound
was prepared fromthe

-(2-furyl)- 20
azol e-7- carboxylic

acid prepared in Exanpl e 43 y.chiral resolution
(e.g., Method G (Chiral pak™AE mm  50%
nmet hanol / car bon di geirde 1 B ﬁond el uting

peak: chiral HPLC tR =
(3R,3aR)-2-(3-chloro—4—cyanophenyl)-3—(2-furyl)-3,3a,4,5-tetrahydro-2H-

benzo[glindazole-7-carboxylic acid

The title compound was prepared from the 2-(3-chloro-4-cyanophenyl)-3-(2-furyl)-
3,3a,4,5-tetrahydro-2H-benzo|[glindazole-7-carboxylic acid prepared in Example 43
using chiral resolution (e.g., Method G) (Chiralpak AD-H 30x250 mm, 50% - -
methanol/carbon dioxide, 70 mL/min). Second eluting peak: chiral HPLC tr = 3.7
minutes (Chiralpak AD-H 4.6x250 mm; 50% methanol/carbon dioxide, 3 mL/min). ES-
MS m/z 418 (M+H).

Example 45
Cp
N, 2
N 0
N= OH
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m nutes (Chiral pak AD-H 4.6x250 mm 50%
nmet hanol / carbon dioxide, 3 nL/mn). ES- M5 miz 418
W@ koBlp33326 Exanple 45 Co NNN O N~ OH Cl 10RCTAB2007/003207
2008/ 053300 PCT/1B2007/ 003207 5
(3S, 3aS) - 2- (3-chl oro-4-cyanophenyl )-3-(2-furyl)-3, 3a, 4
, b-tetrahydro-2H benzo[ g] i ndazol e- 7- car boxylic acid
The title conpound was prepared fromthe
2- (3-chl oro-4-cyanophenyl )-3-(2-furyl) -

L S e e KR e o
(e.g., Method G bé%{gmmme@cﬁbaw&mdm 50%

met hanol / car bon di oxi 70 nL/mn). First eluting
peak chiral HPLCtR = 2.8 m nutes (Chiral pak AD-H

@K@ﬁ@e HHﬂnpéQr/G W%% 'Ef’i‘é}%lré@ ﬁfﬁmﬂe%@‘ér@@ro BeyroBh8ayi)-3-(2-furyl)-

3 3824 (Sseféarhxﬁ#f@ﬂht l@qumiﬁ@lﬁmly -73ca(rl30>fwc>ar:y1 Bepared in Example 43

d 20
usm@ Jh?rBf r%?béﬂggn hgﬁ&ﬂ&@b g@ar e ég rﬁ%b?%ﬂhhﬁ 506/
metﬁar(cﬁlcﬁ[hoyll dmtudg,l?éhm).lrﬁmbxléwst&hﬁm@ eakethi@hiAPLE R = 2.8 minutes

R L B EE AE heEC rioR 10

hydr ochl ori de (Preparat| on 1; 254 ng, 1.25 mmol)
according to Method B and. Met C. The title compound
was |argely present as ()8 ,GBaRS)-Z-(B-ch

| or o- 4- cyanophenyl ) -3-(3-fury{)-3,

3a, 4, 5-tetrahydro-2H

\I‘

bV

Cl N-n OH
Z

N
2-(3-chloro-4-cyanophenyl)-3-(3-furyl)-3,3a,4,5-tetrahydro-2H-benzo[glindazole-7-
carboxylic acid

The title 6ompound was prepared from methyl 6-(3-furylmethylene)-5-oxo-
5,6,7,8-tetrahydronaphthalene-2-carboxylate (Preparation 26; 268 mg, 1.0 mmol) and
2-chloro-4-hydrazinylbenzonitrile hydrochldfide (Preparation 1; 254 mg, 1.25 mmol)
according to Method B and Method C. The title compound was largely present as (+)-
(3RS, 3aRS)-2-(3-chloro-4-cyanophenyl)-3-(3-furyl)-3,3a,4,5-tetrahydro-2H-
benzo[glindazole-7-carboxylic acid. 'H NMR (400 MHz, DMSO-dg) & ppm 1.21 (br. s., 1
H), 1.91 (d, J=5.08 Hz, 1 H), 3.00 (d, J=2.73 HZ, 2H), 3.85 (ddd, J=13.38, 10.64, 4.88
Hz, 1 H), 5.89 (d, J=10.94 Hz, 1 H), 6.08 (s, 1 H), 7.05 (br. s., 1H), 7.32 (br. s., 1H),
7.56 (s, 1H), 7.63 (s, 1H), 7.69 (d, J=8.59 Hz, 1 H), 7.82 - 7.89 (m, 2 H), 8.13 (d, J=8.20
Hz, 1 H), 13.06 (br. s.,. 1 H); ES-MS m/z 418 (M+H).

Example 47
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25 benzo[ g] i ndazol e- 7- carboxylic acid. 1H NVMR (400
MHz, DMBO-d6) 6 ppm 1.21 (br. s., 1 H, 1.91 (d,
wa 28083z, 1 H), 3.00 (d, J=2.73 HZ, 2H), 3. 8BCT/tkd(07/003207

J=13.38, 10.64, 4.88 Hz, 1 H), 5.89 (d, J=10.94 Hz, 1
H, 6.08 (s, I H, 7.05 (br. s., 1 H, 7.32 (br. s., 1
H, 7.56 (s, 1 H, 7.63 (s, 1 H, 7.69 (d, J=8.59 Hz,
1H, 7.82 - 7.89 (m 2 H, 813 (d, J=8.20 Hz, 1 H),
13.06 (br. s.,.1 H; ESS-M5 mz 418 (MtH). 30 Exanpl e
47 102 WD 2008/ 053300 PCT/IBZOO?/ 003207 OO C NN
H 5 (3R
3aR) - 2- (3- chl or 0- 4- cyandp -(Sofuryl)-s, 3a, 4
, b-tetrahydro-2H b\(lec\gzo a] i ». @ % car boxylic acid
The title conpound pat ed ‘¥ omGthe
2- (3-chl oro-4-cyanoph -3-(3-furyl)- 10
3, 3a, 4, 5-t et rahydr oNZH benzo[ g] i ndazol e- 7- car boxyl i c
aC| # n ugi i 0

c. RARTRI o PP Re PP Iy e pTB g S2n-
met hanol / car bon dienxo[d#ind=3dle¥/carbakyliceddnd el uting

peak:  chiral HPLCtR = 4.4 mnminutes (Chiralcel QJ-H
4. 6x250 mm 50% et hanol / car bon di oxide, 3 ni/mn).

ESThEitigTcantbnd Mﬁé)preé&e&@ﬁpﬂ'@ AB-cHorol4-6yaddphen)-BL(3-furyl)-

3,33, 6ﬁotegaEy%ﬁ@fﬂTgﬁwg[g]gld@golpdrgglj)ogyhc acid prepared in Example 46
us:n'iaaclﬂra'ﬁrés%hftlehxg rgo M&ho&@)?@ﬂ%&l&&]dﬂﬁ@ﬁ&@o Eﬁrﬁaﬁé%xw ic

oun prep ared fromt

metﬁapgllqgmqn @oijd@y%{hmm’gm| ﬁegor(dgelpmg,pgeak chlral HPLC tr=44
minutes (Chiralcel OJ-H 4.6x250 mm; 50% methanol/carbon dioxide, 3 mL/min). ES-
MS m/z 418 (M+H).

Example 48

O

I <
. CI/\©/ N- N/ OH
NZ
(3S8,3aS)-2-(3-chloro-4-cyanophenyl)-3-(3-furyl)-3,3a,4,5-tetrahydro-2H-

benzo[glindazole-7-carboxylic acid

The title compound was prepared from the 2-(3-chloro-4-cyanophenyl)-3-(3-furyl)-
3,3a,4,5-tetrahydro-2H-benzo[glindazole-7-carboxylic acid prepared in Example 46
using chiral resolution (e.g., Method G) (Chiralcel OJ-H 21x250 mm, 50%
methanol/carbon dioxide, 30 mL/min). First eluting peak: chiral HPLC #z = 3.1 minutes
(Chiralcel OJ-H 4.6x250 mm; 50% methanol/carbon dioxide, 3 mL/min).

Example 49
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3,3a, 4, 5-tetrahydro- 2H benzo[ g] i ndazol e- 7- car boxyl i c
acid prepared in Exanple 46 wusing chiral resol ution

W@ 200g/0533et hod G (Chiral cel QJ-H 21x250 mm S5BO%/BR007/003207
met hanol / carbon di oxide, 30 nL/mn). First eluting
peak: chiral HPLC tR = 3.1 mnutes (Chiralcel QJ-H
4. 6x250 mm 50% net hanol / carbon dioxide, 3 nL/mn).
Exanple 49 30 103 WD 2008/ 053300 PCT/1B2007/ 003207
CH3 NSO NNOH 5
2- (3-chl or o- 4-cyanophenyl,) - 3- (2-net hyl -1, 3-t hi azol -5-y
1)-3,3a,4, 5-tetrahydr o)\ﬁl—l-
benzo[ g] i ndazol e- 7- carlb6>®l ic-acid The title conpound
was prepared from nmet hyl™ ¥ @.\ hyb- 1, 3-thi azol -5 10
yl) met hyl ene] - 5- oxo¢R, hryr onapht hal ene- 2-ca

rboxyl ate (Preparatio - Y69 iy, @5 nmol) and
2-chl oro-4- hydrazin onitrile hydrochloride
5 (Preparation 1; 30% ng, 1.5 mol) according to Method

ﬁ(@l&ﬁidk&“—ut b@népheny-3-(2-hme tAnTetREokey) 334 ¢/svetrahydro-2H-
presen as , - . :

() - (3RS, 3aRS) - 2- pzolglipAazoledyeabdRRFY. 3- (2- net hyl - 1

, 3-thiazol -5-yl)-

3, 3a, 4, 5-tetrahydro-2H benzo[ g] i ndazol e-7-car boxyl i c
aclle tlm{wqurw%;@ampammgnﬂeyl &Bl(Zprathyls3-thjazol-5-

10 yl)m%be%zag-é-o\(j(gls’i%%’%e%h%‘m}_flgpr?ﬁglgh?-g)r-carlgo)@@alté is’te%g?aéign 27; 469
mg, (1B minal)0arsb 2|—d1!orm-4[-f)ydraziayj‘belfnzqnitéI_e,hyﬂrqejw]oriuegere(p@ration 1,303
o 5 gl Py s, 8038 gl o
presghzad G9-($ NBHHaR D R-Bétiiplocs-SParmphbhyIN3 QRimethyl-1,3-thiazol-5-yl)-
ML E VIR R TR AT A

15 ds) SRR iC 139 .04 (at, J=7.91, 4.44 Hz, 1 H), 2.50 (s, 3H), 2.99 (d, J=5.47 Hz,
2 H), 3.95 (br. s., 1 H), 6.32 (d, J=10.55 Hz, 1 H), 7.11 (br. s., 1 H), 7.38 (br. s., 1 H),
764 (s, 1H), 7.72 (d, J=8.59 Hz, 1 H), 7.82 - 7.87 (m, 2 H), 8.15 (d, J=8.20 Hz, 1 H);
ES-MS m/z 449 (M+H).

20
Example 50
2-(4-cyanophenyl)-3-cyclopent-1-en-1-yl-3,3a,4,5-tetrahydro-2H-benzolglindazole-7-
25 carboxylic acid

The title compound was prepared from methyl 6-(cyclopent-1-en-1-ylmethylene)-
5-0x0-5,6,7,8-tetrahydronaphthalene-2-carboxylate (Preparation 24; 268 mg, 1.0 mmol)
and and 4-hydrazinylbenzonitrile hydrochloride (Aldrich; 254 mg, 1.5 mmol) according to

30 Method B and Method C. The title compound was largely present as (£)-(3RS,3aRS)-2-

104



10

I5

20

25

30

The title conpound was prepared from nethyl
6- (cycl opent - 1- en- 1-yl net hyl ene) -
WG20R05896, 7, 8-t et rahydr onapht hal ene- 2- car boxyP&rt/@82007/003207
(Preparation 24; 268 ng, 1.0 nmmol) and and
4- hydr azi nyl benzonitrile hydrochloride (Al drich; 254
nmg, 1.5 mmol) according to 30 Method B and Met hod C.
The title conpound was | argely present as
()- (3RS, 3aRS) - 2- 104 WO 2008/ 053300 PCT/1B2007/ 003207

(- RnE s RYAIGROR R By ABa SiptanyRios2H benzelolindazaley -
carsdsmahbeennqul (adamhf ﬂMS@Ed%?Bi)ghﬁ 84 é@d JLI’ﬂsréhéRs(ﬁ;iOr@z 1 H),

1,68 (@ (@6J’f7d€2 S 950 1o He2 11, %’SKE J=|54-T)H211 P {8 (=5, 41497 1br. 5., 1

.90 G/ 95828 1 e 1l 2243 502 4f 208008, S 974 (. -

1H), 5 442H) J=13.85 Hz, TH)(Hp5-(s,11 H),,7. 5 dt. £.d2 H)71.63 &b J=8,981Hz, 2 H),

5 br, J=8.98
7 78}‘@9 2Ry 008 by L8 B0 Eofas ke del g 50
H; ES-M5 niz 384 (I\/H—|) Exanple 51 CH N O N
15
2- (4- cyano- 3- et hyl phenylgxaﬁn’?ﬁ@ﬂopentenyl 3,3a,4,5te
t rahydr o- 2H benzo[ g] i ndazol e-7- carboxylic acid The
title conpound was prepared from nethyl

50x05678tetrahydrh ar boxyl at e

nmet hyl benzonitrile hy Prepar ation 2)
according to Method B Method C. The title conmpound
was | argely present@s
- (3RS, 3aRS) - 2- (4- cyano- 3- net hyl phenyl ) -
2-(4-cyyng-opeethwnbenyd)-3eydopentenyl- Sh3ait 6-tetraiysing-@HghenzafgiivHazole-7-

e-7-carboxylic acid. 1H MHz, DI\/BO dé) 6 ppm
136-185(m 4 H, %@o@éggd 2.18 (s, 2
2.38 (s, 3H) 299(d J4OI—|z 2H),355-

3 7%(@% m"gdug% wgs é_‘,gpap?d ;ogne gi€ h\g 5. (Hidl'den?%I -gyi{hetjﬁylene)

5- ois% 87 BztetrahydronaphiRalend-282rifarylate ('H)repar&tlaﬁ 24yand #hy8razinyl-2-
melfbenzagisiighydrochiotide (Prparation 3) According to Method 15 5nd Method C.
The title compound was largely present as (£)-(3RS,3aRS)-2-(4-cyano-3-methylphenyl)-
3-cyclopentenyl-3,3a,4,5-tetrahydro-2H-benzo[glindazole-7-carboxylic acid. 'H NMR
(400 MHz, DMSO-d;) & ppm 1.36 - 1.85 (m, 4 H), 1.88-2.12 (m, 2 H), 2.18 (s, 2 H),
2.38 (s, 3 H), 2.99 (d, J=4.0 Hz, 2 H), 3.55 - 3.75 (m, 1 H), 5.39 (d, J=10.7 Hz, 1 H), 5.62
(s, 1 H),6.86 (br.s., 1H),7.13 (br.s., 1 H), 7.52 (d, J=8.6 Hz, 1 H), 7.69 - 7.89 (m, 2 H),
8.03 (d, J=7.8 Hz, 1 H), 12.99 (s, 1 H); ES-MS m/z 398 (M+H).

Example 52
Mo
= 0
.
Z
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~~ N NOH 30 105 WO 2008/ 053300 PCT/1B2007/003207 5
2- (4-cyanophenyl ) - 3-i soxazol - 5-yl - 3, 3a, 4, 5-t et rahydr o-
WQRkboBAMB0) g] i ndazol e- 7-carboxylic acid The tPCT/EB2007/003207
conmpound was prepared from nethyl
6- (1 soxazol - 5-yl net hyl ene) - 5- oxo
5,6, 7, 8-tetrahydronapht hal ene- 2- car boxyl ate
(Preparation 28; 268 ng, 1.0 nmol) and 4- 10
hydrazi nyl benzonitrile hydrochloride (A dri ch 254 ny,
5 nmol ) accordi n[g to Method B and Met ho
2- (@-,cyqa@%f@ﬁwa,ﬁﬂgowg '.p—ay%@pyi %-,tc-ggaérwgroa%l-i benzo g]lndazole 7-carboxylic
() - (3RS, 3aRS) - 2- (4- acid
cyanophenyl) - 3-i soxazol - 5- yI 3 3a, 4 5-tetrahydro- 2H be
nzo[ g] i ndazol e-7-carboxylic acid. 'H NWVR (400 Mz,

SRR 3Bl oo, by by -

5,6 Y-8ed@hiydronapihale6e2c4rdoxylaté I PBpaktion 28468 nidh 1.0 mmol) and 4-

hydjagiy ééwnjtgl'é')md@%@idé‘fexdégﬁ-g%% r'é'éﬁ} 8 rhibop 5 %%(dfng to Method B
an%ﬁl&tt‘%sﬁz Tha tittd cor%p&%inc( was largﬁly plé’se%aé B4)- (3R€)3af‘{_§ M-
Z
CyapOphO RNy gt b2 brstalingezole Tacashowiio acid
|
R L DUSTEI0 b 0 PLSSTOL P, FRT RSB 1
2.99-(dk 5L, Gz, 1 0B (S, J25 60K K Bri2 e de by Hat & H),

[ e 0} - razinyl s 2s pet onigril :
528 (DB ol P B I b2 & hn S ks AR 2 TRE R fedm s 1
8.0arid, Jv‘HIZmHz,CI by,e8.80e, doH), d 3.052s, i), ESOMSmiz 3851(h4H).

yield). The title conpound was |argely present as

()- (3SR, 3aSR) -

2- (4- cyano- 3- et hyl pheny| gxapni4 58I uorophenyl) 2, 3,

3a, 4-tetrahydroch ronmeno[ 4, 3- c]pyrazol e-7-carboxylic
acid. 1H NWR (400 WMHz, DMSO-d6) S ppm 2.37 (s, 3 H),
3.16 30 (dd, J=lI 2., 10.61 Hz, 1 H), 4.19 - 4.31 (m
1 H), 4.39 (dd, J=10. 4 1 H, 5.95 (d,
J=11.28 Hz, | H), 6.94 Y, 7.40 (d,
J=1.07 Hz, 1 H), 7.50 (d, 1 H, 7.61 (dd,

J=8.32, 1.34 Hz, 1 H), &9 38z, 1 H), 13.17
(s, 1 H. ES Ms mz (I\/H-H).
S

2-(4-cyano-3-methylphenyl)-3-(4-fluorophenyl)-2,3,3a,4-tetrahydrochromeno[4, 3-

c]pyrazole-7-carboxylic acid

The title compound was prepared from methyl 3-(4-fluorobenzylidene)-4-
oxochroman-7-carboxylate (Preparation 30) and 4-hydrazinyl-2-methylbenzonitrile
hydrochloride (Preparation 2) according to Method B and Method C (yellow solid, 32
mg, 0.07 mmol, 15% yield). The title compound was largely present as (*)-(3SR,3aSR)-
2~(4-cyano-3-methylpheny!)-3-(4-fluorophenyl)-2,3,3a,4-tetrahydrochromeno(4, 3-
clpyrazole-7-carboxylic acid. H NMR (400 MHz, DMSO-dg) 6 ppm 2.37 (s, 3 H), 3.16
(dd, J=12.49, 10.61 Hz, 1 H), 4.19 - 4.31 (m, 1 H), 4.39 (dd, J=10.47, 5.91 Hz, 1 H),
5.95 (d, J=11.28 Hz, 1 H), 6.94 - .98 (m, 6 H), 7.40 (d, J=1.07 Hz, 1 H), 7.50 (d, J=8.59
Hz, 1 H), 7.61 (dd, J=8.32, 1.34 Hz, 1 H), 7.99 (d, J=8.32 Hz, 1 H), 13.17 (s, 1 H). ES-
MS m/z 428 (M+H).
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106 WD 2008/ 053300 PCT/I1B2007/003207 5 Exanple 54 F
00 N NOH NCF3

wQ@2{08/083samo- 3- (t ri fl uoronet hyl ) phenyl ) - 3- (4- f | BCT/TRRaEn03207
1)-2, 3, 3a,4- 10
t et rahydr ochr onenol 4, 3-c] pyrazol e- 7-carboxylic acid
The title conmpound was prepared from nethyl
3-(4-fluorobenzylidene)-4- oxochroman-7-carboxyl ate
(Preparation 30; 155 ng, 0.50 mmol) and
4- hydrazinyl -2- (trifluoronethyl)benzonitrile
hydr ochl ori de (Preparation 3; 178 ngy, 0.75 mmmol)
according 15 to Method Bpgaghphesdod C. The crude
product was purified by reverse phase HPLC
(acetonitrile/water/0.05%trifluoroacetic acid) to
gi ve 2-(4-cyano-3- g
trifluoronethyl)pheny

- (4-fluorophenyl)-2, 3,
4, 3- zol®@- 7-carboxylic

] Py-4
4

3- (tr| f 1 uor onet hyl ) phenyl ) - 3-

acid (58 ng, 0.12 mmol,
conpound was |argely p
()- (3SR, 3aSR) - 2- (4-cy#§

(4-fl uorophenyl) 20,
2,3, 3a, 4- tetrahydrnéhro-rno[4 3-c] pyrazol e- 7- car boxyl i

¢ acid. 1H NVR (400 MHz, ° DMSO- d6) 6 ppm 3.22 (t, J=1

1. 82 Hx(4-tydo-34triidorometi8hphanyli34-fludropbenyi?,3,3a,4-
J=10.07, 5 77 , ,
718 (s t%ahve}romropigﬂoifﬁuc?pv%a@e TirhriEacid, "y

H),785(d J886 , H),805(d J=8.06 Hz, |

b Thi 188 oo éSW%ﬁ”ié?WQéb’wr Eersbonsyaehe)4-
oxoBfrbdR2R8ArHIRAR L (Preparation 30; 155 mg, 0.50 mmol) and 4-hydrazinyi-2-

(trifluoromethyl)benzonitrile hydrochloride (Preparation 3; 178 mg, 0.75 mmol) according

to Method B and Method C. The crude product was purified by reverse-phase HPLC
(acetonitrile/water/0.05% trifluoroacetic acid) to give 2-(4-cyano-3-
trifluoromethyl)phenyl)-3-(4-fluorophenyl)-2,3,3a,4-tetrahydrochromeno[4, 3-c]pyrazole-
7-carboxylic acid (58 mg, 0.12 mmol, 24 % yield). The title compound was largely
present as (+)-(3SR,3aSR)-2-(4-cyano-3-(trifluoromethyl)phenyl)-3-(4-fluorophenyl)-
2,3,3a,4-tetrahydrochromenoi4,3-c]pyrazole-7-carboxylic acid. "H NMR (400 MHz,
DMSO-ds) 8 ppm 3.22 (t, J=11.82 Hz, 1 H), 4.24 - 4.37 (m, 1 H), 4.40 (dd, J=10.07, 5.77
Hz, 1 H), 6.08 (d, J=11.01 Hz, 1 H), 7.18 (s, 6 H), 7.41 (s, 1 H), 7.61 (d, J=8.32 Hz, 1 H),
7.85 (d, J=8.86 Hz, 1 H), 8.05 (d, J=8.06 Hz, 1 H), 13.23 (s, 1 H). ES-MS m/z 482
(M+H).

Example 55
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5
2-(3-chl or o- 4- cyanophenyl ) - 3- (4-fl uor ophenyl )-2, 3, 3a, 4

WO t@Bsdsyar ochr onmenof 4, 3- c] pyrazol e- 7- car boxyPCT/IE007003207
The title conpound was prepared from net hyl
3-(4-fluorobenzylidene)-4- oxochroman-7-carboxyl ate
(Preparation 30; 155 ng, 0.50 mmol) and 2-chloro-4 10
hydr azi nyl benzonitril e hydrochl oride (Preparation 1;
153 nmg, 0.75 mmol ) accordi ng to Method B and Met hod

rude duct r rse-phase
P e BB Rl B benite B ISR Lo e reole >
to give 2-(3-chlor O:]ﬂyraz(ﬂédpdswwiy)lc&cw- '
fl uorophenyl)-2, 3, 3a, 4-tetrahydrochroneno[ 4, 3-c] pyrazo
| e-7-carboxylic acid (41 ng, 0.09 nmmol, 18 %yield).
Th Er(hb 'gllé gg@gﬂﬁﬁdﬂ Mes Wrspdrad e8hymBthgP$M-fladrobenzylidene)-4-
oxoe Dmﬂno?@awozsx)atedﬁmﬂraya@m A3p1arbph anpel) and 3-chipra-4r

hyd%z“rﬂ)B@ln;zeﬁlﬂi%ﬂ?{ﬂ@éﬁloﬁ%xgir@?ﬁéééghq T%@%@) )%Nﬁrgﬁ?oﬂ%oc@ﬂdmg to
Metlpd B and Method C. The crude product was purified by reverse-phase HPLC
acé_tg ﬁgﬁ%@a}ﬁ%m( 0?5 ‘% |fﬂfo?oace‘f’¥ %@%’ Poe&% )2-(%—cw'orgl4gwa%BBﬁgr¥Jl))-3—(4-
ﬂuoth&hehw’arsounmﬂmam/[daocwmmm[azaeec]pyrazclemoambmicmioum1 mg,
0.09 bt 14 G GORD o i ol 8o il s ISty brsent as (2)-(35R 3a5R)-2-
(3- cfh'ld#@MQﬂ)éﬂBNHxény% ﬁ(ﬁﬂué‘obﬁéﬁmgr@qlféﬁ%ﬁ?&{oéht%n@n@ﬂ §z0
| e-7-carboxylic acid prepared e 55 using

Cloyraler-GasBanle Ao (S-YIS MEAABANA. (oni ral pak AD H 21

x250 mm 50% et hanol /carbon di oxi de, 35 ni/mn).

First eluting peak: chiral HPLC tR = 2.6 m nutes

(Chiral pak AD-H 4. 6x250 rmaxamgi®$@t hanol / car bon

di oxide, 3 nL/mn). 30 Exanple 57 108 WO 2008/ 053300

PCT/ 1 B2007/ 003207 F NNNOH 5 N

(3S,3aS)-2-(3-chl ord-4.« anophenyl) 3-(4-fl uor ophenyl)

-2, 3, 3a,4- o

t et rahydr ochr onenol 4 - gar boxylic acid

(3R,3aR)—2-(3—chloro-4-cyanophenyl)-3-(4-ﬂuorophenyl)-2,3,3al,4—
tetrahydrochromeno[4,3-clpyrazole-7-carboxylic acid

The title compound was prepared from the 2-(3-chloro-4-cyanophenyl)-3-(4-
fluorophenyl)-2,3,3a,4-tetrahydrochromeno[4,3-c]pyrazole-7-carboxylic acid prepared in
Example 55 using chiral resolution (e.g., Method G) (Chiralpak AD-H 21x250 mm, 50%
ethanol/carbon dioxide, 35 mL/min). First eluting peak: chiral HPLC tz = 2.6 minutes
(Chiralpak AD-H 4.6x250 mm; 50% ethanol/carbon dioxide, 3 mL/min).

Example 57
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The title conpound was prepared fromthe
2-(3-chl or o- 4- cyanophenyl )-3-(4 10

wo bassossbenyl ) - 2, 3, 3a, 4-t et rahydr ochr oneno[ 4, 3PCT/B2oerZ@®3207
| e-7-carboxylic acid prepared in Exanple 55 using
chiral resolution' (e.g".," Method G (Chiral pak AD-H
21x250 mm 50% et hanol /carbon dioxide, 35 nL/mn).
Second el uting peak: chiral HPLC tR = 5.6 m nutes
(Chiral pak AD-H 4.6x250 mm 50% et hanol / car bon
di oxide, 3 nL/mn). 15 Exan'ple 58 F OONNOCH N

2- (4- cyanophenyl ) - 3k uorophenyl) 2, 3,

3a, 4- tetrahydrochro 3T ﬁ’ razqhe-7- carboxylic
acid 20 The title conpo S ed from net hyl
3-(4-fluorobenzylidene -4N\ ocC manei- car boxyl at e
(Preparation 30; 155 0.50 mmol) and 4-

hydr azi nyl benzoni tri | drochloride (Al drich) (127
ng, 0.75 nmol) ac to Method B and Method C
The crude product was purified by reverse-phase HPLC

25 ( aqesm@mdsedh\mbmr é@r@@ﬂ(emw) Bi(muo@@aén;a)-ael 3h4to0

2-(4- h -(4- _fl h
O oo D Rehai S R DT Casoxy |

acid(52 ng, 0.13 mmol, 25 %yield). The title
%ound was | argely present as ()-(3SR, 3aSR) - 2-
¢ ditle sRewpHnd was prepaied Hprethel (32chloro -4- cyanophenyl) -3-(4-

e

Exanie @ﬂ@emmuramm@) (e ppletimdi @) ((adralpmq@Dggzmzmmm 50%

eth%%gff&ﬁz@‘ dioﬂel%g r@l?ﬂﬁrﬁ (\%gcﬂ?d %ﬂﬂé p%%k}(_ﬁ-ﬁraélllgécom Eﬁ minutes
(Chiratpalé AB}H 4/6:@30(rdm; 536%. édhandd/catbard)dioxdé B mLmiGR (m 3
, 7.99 (d, J=8.06 Hz, | H), 13.18 (s, | H. ES-M
mz 414 (M+H). 10 Exanple 59 F O O
Example 58

4

N~N
7

N
2-(4-cyanophenyl)-3-(4-fluorophenyl)-2,3,3a,4-tetrahydrochromeno(4, 3-c]pyrazole-7-

carboxylic acid

The title compound was prepared from methyl 3-(4-fluorobenzylidene)-4-
oxochroman-7-carbaxylate (Preparation 30; 155 mg, 0.50 mmol) and 4-
hydrazinylbenzonitrile hydrochloride (Aldrich) (127 mg, 0.75 mmol) according to Method
B and Method C. The crude product was purified by reverse-phase HPLC
(acetonitrile/water/0.05% trifluoroacetic acid) to give 2-(4-cyanophenyl)-3-(4-
fluorophenyl)-2,3,3a,4-tetrahydrochromeno[4,3-clpyrazole-7-carboxylic acid (52 mg,
0.13 mmol, 25 % yield). The title compound was largely present as (+)-(3SR,3aSR)-2-
(4-cyanophenyl)-3-(4-fluorophenyl)-2,3,3a,4-tetrahydrochromeno[4,3-clpyrazole-7-
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W OH N N (3R
3aR) - 2- (4- cyanophenyl ) - 3- (4-f | uor ophenyl ) - 2,

W@ 2@a/08330@t r ahydr ochr omeno[ 4, 3- 15 PCT/IB2007/003207
c] pyrazol e-7-carboxylic acid The title conpound was
prepared fromthe
2- (4-cyanophenyl ) - 3-(4-fl uorophenyl) -

2,3, 3a, 4-tetrahydrochroneno[ 4, 3-c] pyrazol e- 7- car boxyl i
c acid prepared in Exanple 58 wusing chiral resolution

cartihith st T QIR oD e DRBC: s ey ek ol Y (4 .07 1z, 11,

4. me@b,zéﬁhnrml 4H0LEdt B10.87, 5, gm AYt £5Y), a(éﬁmd aJ=ﬁa|55Ali% H H), 6.93 -
0% et hanol / car bon di oxi d 3

7275(@@&) 72& (h5=¢.64 Wdz,ol H), N OH7.63NMN3 H) 799 d J 306 Hz, 1 H),
) ) 3-(4-fluorophenyl)-2,3,3a,4
13- {83 tra ?Soc r'g]yrrzgﬂg Q\WM ‘c] pyrazol e-7-carboxylic acid
110 WO 2008/ 053300 PCT/1B2007/ 003207 5 The title
conmpound was prepared fromthe
2- (4-cyanophenyl ) - 3-(4-fl uorophenyl)- 2,3,
3a, 4-t et rahydr ochr onmeno[ £xanple$azol e- 7- car boxylic
acid prepared in Exanple 58 wusing chiral resolution
(e.g., Method G (Chiral pak AD-H 21x250 nm 50%
et hanol / carbon di oxirde, .35 nUnin). Second el uting

peak: chiral HPLC tR @ (Ch| ral pak AD-H
4.6x250 nmm 50% et hanok/aar bOn gt , 3 nb/mn). 10
Exanple 61 15 O ’N‘N/ OH

N//

(3R,3aR)-2-(4-cyanophenyl)-3-(4-fluorophenyl)-2,3,3a,4-tetrahydrochromeno[4, 3-
c]pyrazole-7-carboxylic acid

The title compound was prepared from the 2-(4-cyanophenyl)-3-(4-fluorophenyl)-
2,3,3a,4-tetrahydrochromeno[4,3-c]pyrazole-7-carboxylic acid prepared in Example 58
using chiral resolution (e.g., Method G) (Chiralpak AD-H 21x250 mm, 50%
ethanol/carbon dioxide, 35 mL/min). First eluting peak: chiral HPLC fz = 3.1 minutes
(Chiralpak AD-H 4.6x250 mm; 50% ethanol/carbon dioxide, 3 mL/min).

Example 60

(3S,3aS)-2-(4-cyanophenyl)-3-(4-fluorophenyl)-2,3,3a,4-tetrahydrochromeno[4,3-
c]pyrazole-7-carboxylic acid
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NNNO OH H3C

2- (4-cyano- 3- net hyl phenyl ) - 3-cycl opentyl -2, 3, 3a, 4-tetr
w@bgodossshe onrenol 4, 3-c] pyrazol e- 7-carboxyl i c ap€T™IE2007/003207

The title conpound was prepared from net hyl

3- (cycl opentyl net hyl ene) - 4- oxochr oman- 7- car boxyl at e

(Preparation 31) and 4-hydrazi nyl - 2- net hyl benzonitrile

hydrochl ori de (Preparation 2) according to Method B

and Method C (yellow solid, 301 ng, 0.751 mml, 75%

{éalél%) titleTc%?n;)tcjutrxlci ?Na%ogfgggr% f\r%an§ thleaf-%f—lc?//arPorp%%%%-f(Z-ﬂ%rophenyl)-

2,3 3asRletradroel ATEND{ ABIraAReY L oarSos e heiaehéydred iBER@mple 58

.4 25 tetra hydrochr omsn%%)é, 3-¢C pgr azol e-7-car boxa/ol iC
usingphjral 1esalwien (2o Method spgEhislpal Alhpnd 11354 sims50% 1) |
ethdnSftattthn d’iiﬁd@, ﬂ@ZmL}miH).’ SZ?_B':%% élgfﬂ'qbg %e_ﬁc: éhirdl-tFPIE ¢ 4 4.6 minutes

H, 7.53 (d, J=9.0 Hz, I , (.46 (d, J=1.6 Hz, 1 H),
(Chiraiprk(AD-H14-8x250-mm; B0 ethanolicarben dipxleg3 mi/min, 1

H, 4.89 (dd, J=9.8, 7.0 Hz, 1 H, 4.78 (dd, J=10. 2,

5.9 Hz, 1 H, 4.30 (dd, J=12.9, 10.5 Hz, 1 H), 3.97

(ddd, J=13.0, 9.9, 5.7 Hz, 1 H), 2.41 (s, 3 H, 2.01 -

2.16 (m 1 H, 1.13 - 1.67 30 (m 8 H. ES-M5 nfz 402

(MtH). Exanple 62 111 WO 2008/ 053300

PCT/ 1 B2007/ 003207 O N, O N~ OH 5 H3C

(3S, 3aR) - 2- (4- cyano- 3- net hyl phenyl ) - 3-cycl opentyl - 2, 3,

3a, 4-t et rahydrochromeno[ 4‘?’¥§€g@%yr azol e- 7- carboxylic

acid The title conpound was prepared fromthe

2- (4-cyano- 3- net hyl phenyl ) -3 10

cycl opentyl - 2, 3, 3a, 4-t et kahy

ronmeno[ 4, 3-c] pyrazol e- 7- caroxyhig acid prepared in

Exanpl e 61 using chiral resotution (e.g., Method G

(Chiral cel QJ-H 30x250 b an/car bon

di oxi de, 70 rrL/rrin%/ el'Ut i ng=peak:

tR=3.2 minutes (Chiralcel Ql-H 4.6x2680 mm 50%

chiral HPLC
met hanol / car bon di oxi & 3 ni/min).
2-(4-cyano-3-methylphenyl)-3-cyclopentyl-2,3,3a,4-tetrahydrochromenol[4,3-c]pyrazole-

7-carboxylic acid

The title compound was prepared from methyl 3-(cyclopentylmethylene)-4-
oxochroman-7-carboxylate (Preparation 31) and 4-hydrazinyl-2-methylbenzonitrile
hydrochloride (Preparation 2) according to Method B and Method C (yellow solid, 301
mg, 0.7561 mmol, 75% yield). The title compound was largely present as (x)-
(3RS,3aSR)-2-(4-cyano-3-methylphenyl)-3-cyclopentyl-2,3,3a,4-
tetrahydrochromenol[4,3-clpyrazole-7-carboxylic acid. 'H NMR (400 MHz, DMSO-dg) &
ppm 13.15 (s, 1 H), 7.94 (d, J=8.2 Hz, 1 H), 7.58 (dd, J=8.2, 1.6 Hz, 1 H), 7.53 (d, J=9.0
Hz, 1 H), 7.46 (d, J=1.6 Hz, 1 H), 7.21 (d, J=2.0 Hz, 1 H), 7.08 (dd, J=8.8, 2.1 Hz, 1 H),
4.89 (dd, J=9.8, 7.0 Hz, 1 H), 4.78 (dd, J=10.2, 5.9 Hz, 1 H), 4.30 (dd, J=12.9, 10.5 Hz,
1 H), 3.97 (ddd, J=13.0, 9.9, 5.7 Hz, 1 H), 2.41 (s, 3 H), 2.01-2.16 (m, 1 H), 1.13 - 1.67
(m, 8 H). ES-MS m/z 402 (M+H).

Example 62
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15 Exanple 63 20 N N O N»\ I _. OH H3C
(3R, 3aS) - 2- (4- cyano- 3- net hyl phenyl ) - 3- cycl opent yl -

W@ 20084053800 ahydr ochr oneno[ 4, 3- c] pyrazol e-7- carmmmm/omzm
acid The title conmpound was prepared fromthe
2- (4- cyano- 3- et hyl phenyl ) -3- 25
cycl opentyl - 2, 3, 3a, 4-tetrahydrochronenol 4, 3-c] pyrazol e
-7-carboxylic acid prepared in Exanple 61 using
chiral resolution (e.g., Method G (Chiralcel QJ-H
30x250 mm 50% nethanol /garbon di oxide, 70 nL/mn).
Second el uting peak: chif HPLC tR = 5.7 mnutes
(Chiral cel QJ-H 4. 6x250 mm et hanol / car bon
dioxide, 3 nL/mn). 112 WD 4
PCT/ 1 B2007/ 003207 5
2-(3-chl oro-4-cya & gI-Z 3,
3a, 4-t et rahydr ochronend[ 4, 3- c] pyrazol e?H7-car boxylic
acid 10 Thetitle co nd was prepared from nethyl

(S e LRI ITRIcBY ) 45 YRR AR 2 A B Bmenold, -

hydr a2| nyl benzom t rD]PWGtZSD@FT)@m‘b@P(WdEaC@CPr eparation 1;
612 ng, 3.0 mmol) according to Method B and Method C.
The crude precipitate was fornmed from

di riﬂte‘tjtlefmmmtindavébEprepairede‘tdmﬂm 24 b-cyganae3- methylphenyl) -3-

ey e P o SE oA P AP uRRo R BBy RIE Sl grepared i

Exdriplelaavashey ¢islsal %Blmn (6.95MetiB|G (Chiralcel OJ-H 30x250 mm, 50%
methanol/carbon dioxide, 70 mL/mm) First eluting peak: chiral HPLC fr = 3.2 minutes
(Chiralcel OJ-H 4.6x250 mm; 50% methanol/carbon dioxide, 3 mL/min).

Example 63

HiC
(3R,3aS)-2-(4-cyano-3-methylphenyl)-3-cyclopentyl-2,3,3a,4-tetrahydrochromeno(4,3-
c]pyrazole-7-carboxylic acid
The title compound was prepared from the 2-(4-cyano-3-methylphenyl)-3-

cyclopentyl-2,3,3a,4-tetrahydrochromeno[4,3-c]pyrazole-7-carboxylic acid prepared in
Example 61 using chiral resolution (e.g., Method G) (Chiralcel OJ-H 30x250 mm, 50%
methanol/carbon dioxide, 70 mL/min). Second eluting peak: chiral HPLC fg = 5.7
minutes (Chiralcel OJ-H 4.6x250 mm; 50% methanol/carbon dioxide, 3 mL/min).
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28% yield). The title conmpound was | argely present as
()- (3RS, 3aSR) - 2- ( 3-chl or o- 4-
wae yanopizenyl ) - 3- cycl opentyl - 2, 3, 3a, 4-t et r ahydr BCHIB20@&M®3207
[4, 3-c]pyrazole-7-carboxylic acid. "H NWR (400 MHz,
DMSO-d6) 5 ppm 13.20 (s, 1 H), 7.98 (d, J=8.2 Hz, |
H, 7.70 20 (d, J=9.0 Hz, | H, 7.58 (dd, J=8.
Hz, 1 H), 7.47 (d, J=1.2 Hz, 1 H), 7.41 (d,
H, 7.20 (dd, J=8.8, 2.1 Hz, 1 H), 4.95 (d
0Hz,|H),478(dd 10%459Hz,1
d, J=13.3, 10.5 Hz, # PR§*(ddd, J=13. 2,
7Hz,1H),203-216(mIH),1.13-
ME mz 422 (M+H).
V\D2008/ 053300 P

|
7.
(d 7
5. 1. m
H . ES- 5 Example 65 0 N, N O OH
Cl 113 [ "B

acid The title conmpoun = f(Dmthe
2- (3-chl oro-4-cyan
cycl opentyl -2, 3, 3a, 4-t ef rahydrochr onen@fi4, 3- c] pyrazol e
- 7-carboxylic acid pr ef)'ar ed in 10 Exanple 64 using

G- rlg b S ers 04 Nt b e

F| rst eluting peak: chif&rrheyEa®d= 4.1 ninutes
(Chiral cel QJ-H 4.6x250 nm 50% et hanol / car bon
di oxide, 3 nL/mn). Exanple 66 15 OH Cl (3R
3aJhetitieazantasind-wascyrenarstidy meshyl Be(cygiopentyine iy are) 4-
1y y ~ axyl
xS P BAE S orbioh LAY SR B LRI LR
hydtaZiBylbénzondrilé-hyydeouhidricley(Pye@rationct ; cﬁjénhg,l 3.2 n8mol) accordmg to

vl A NA BTSN rodi LB aE B ARl e
and methanoMat divesl 2. @GB-chidno-dadyanbpliahy- RayalGsentyn2, 504M-
tetrahydrochromeno[4,3-c]pyrazole-7-carboxylic acid (yeliow solid, 237 mg, 0.563 mmol,
28% yield). The title compound was largely present as (+)-(3RS,3aSR)-2-(3-chloro-4-
cyanophenyl)-3-cyclopentyl-2,3,3a,4-tetrahydrochromenof4,3-c]pyrazole-7-carboxylic
acid. '"H NMR (400 MHz, DMSO-ds) & ppm 13.20 (s, 1 H), 7.98 (d, J=8.2 Hz, 1 H), 7.70
(d, J=9.0 Hz, 1 H), 7.58 (dd, J=8.2, 1.6 Hz, 1 H), 7.47 (d, J=1.2 Hz, 1 H), 7.41 (d, J=2.0
Hz, 1 H), 7.20 (dd, J=8.8, 2.1 Hz, 1 H), 4.95 (dd, J=9.4, 7.0 Hz, 1 H), 4.78 (dd, J=10.2,
5.9 Hz, 1 H), 4.31 (dd, J=13.3, 10.5 Hz, 1 H), 4.00 (ddd, J=13.2, 9.7, 5.7 Hz, 1 H), 2.03 -
2.16 (m, 1 H), 1.13 - 1.68 (m, 8 H). ES-MS m/z 422 (M+H).

Example 65
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met hanol / car bon di oxi de, 50 nL/mn). Second eluting
peak: chiral HPLCtR = 6.2 mnutes (Chiralcel QJ-H

wd 2@xA5300mm  50% net hanol / car bon di oxi de, 3 nlP@i/M200728H3207
Exanple 67 0 NfVOO4d C 114 W 2008/ 053300
PCT/ 1 B2007/ 003207 5
2-(3-chl or o- 4- cyanophenyl ) - 3-cycl opentyl -2, 3, 3a, 4-tetr
ahydr ochroneno[ 4, 3-c] pyrazol e- 7-carboxylic acid The
title conpound was prepared by epinerization of

s SR Ee iy S GRS RBa CBPET I Pacts et st ARGl

10 acid (Exanple 64g },&;op@gj_cé,%og R4 ion of 0.5 M
sodi um et hoxi de/ met'hanol (4 nl) and t et rahydr of ur an

(2 mL) at 50 C. After 24 hours t he reaction was

COnGRIitleAldihoutl @\E#L%e?%%ﬁ ?n‘(?ng B}%‘i—(é-%@%-@-%% RoPHehl73-

by reverse-phase
cyclopentyh2td; 3a éftewarwdrthw%mcr[nﬁmlpyrea@leﬁ-«,;araox;d): acil prepared in

o ey A IABIRRR Iy s Ve dy EAJBRRARIC R B mm. s0%

meﬁrrandl/éaybd)m dioxige| S(OimUrﬁlnaGFﬁsmutlr@ 1064 chinal [HPLAD %= 4.1 minutes

(C rg%?bg;%g%x%éé i o?rl\JeQHaMI%arbon%eoQ{dé) e i -

| oro- 4- cyanophenyl) 3-cycl opentyl -2, 3, 3a, 4
tetrahydrochroneno[4,3-c]£yrazole 7-carboxylic acid.
"H NVR (400 MHz, DVBO- d6)E¥MMMeRF13.16 (br. s., 1 H),

15 7.82 (d, J=8.2 Hz, 1 H, 7.75 (d, J=9.0 Hz, 1 H), 7.56
(dd, J=7.8, 1.6 Hz, 1 H), 7.43 (d, J=1.6 I—Iz, 1 H,
7.38 (d, J=2.3 Hz, 1 H, 8 (dd, J=9.0, 2.3 Hz, 1 20
H, 4.63 (dd, J=10.5, 5. 7, I‘ifp 4.52 (dd, J=8.2,
4.7 Hz, 1 H), 4.26 (dd, J=1275 .5 Hz, 1 H, 3.54 -
3.62(m 1 H, 2.68 - 1,09 - 1.91 (m |
H, 1.20 - 1.71 (m_— ES- M5 2 (MH). 25
Exanpl es 68 and 69N(a a d b), respectiQ@ly 0 N, N O

(3R, 3aS)-2-(3-chloro-4-cyanophenyl)-3-cyclopentyl-2,3,3a,4-tetrahydrochromeno([4,3-
clpyrazole-7-carboxylic acid

20 The title compound was prepared from the 2-(3-chloro-4-cyanophenyl)-3-
cyclopentyl-2,3,3a,4-tetrahydrochromeno|4,3-c]pyrazole-7-carboxylic acid prepared in
Example 64 using chiral resolution (e.g., Method G) (Chiralcel OJ-H 21x250 mm, 50%
methanol/carbon dioxide, 50 mL/min). Second eluting peak: chiral HPLC fr = 6.2
minutes (Chiralcel OJ-H 4.6x250 mm; 50% methanol/carbon dioxide, 3 mL/min).

25
Example 67
0
N, 2
N 0
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OH 30 F3C
2-[ 4-cyano-3-(trifluoronethyl)phenyl]-3-cycl opentyl -2,

W@ 200853804 et r ahydr ochr oneno[ 4, 3- PCT/IB2007/003207
c] pyrazol e-7-carboxylic acid 115 WD 2008/ 053300
PCT/ 1 B2007/ 003207 5 The title conpound was prepared
from net hyl 3-(cycl opentyl nethyl ene)-4
oxochronman- 7- car boxyl ate (Preparation 31; 286 ng, 1.0
nmol ) and 4- hydrazi nyl - 2-

U AL L E e —

B and Method C. The ti tj @r@@im@mm was a racemnc
m xturer of cis and trans diastereoners: 10 a b O
.~O NON ON- ONom. OHNOH F3C. F3C The crude

pr qﬂHQﬁle\&%ﬁlp@:Hﬁdﬁ wa§g> %waré@vﬁ fndHia%6n BPLE3 ChRrd-2- 95%

acetonitril e/ water/ /otrlf uoroacetic acid) to giv
cya(mgpr(e@m HBeysigpeptyl-2, ?@@ﬁﬁe@mgrochromenom 3- c]pyrazole—?-carboxyllc
I
aC|o§/ {g lrl’%ﬁrg ﬁﬂ%‘\g ﬂ]@%hat}zoo ofc(%Q %r?(‘ly Ig@é)ggéﬁg?etﬁﬁ{cﬂ Wmy)
andftetrahyded)futam@ rdL)asttﬁﬂ‘ébrrAfter(Za& hmjrs)th(ayeduttwwvmsl ¢ashcentrated

undmétrgglsn 03 0302 é?%p%r@pd Eg rgvelrsg&ha%_'blgw?o(%% 9@3}%

acet@wltrnlb/\bﬁter/@ 088, {rifluorbadetic é‘ﬁd) td gille 2-(3-8floro-4- c@éndpﬁen?l -3-

cycl_ppg,)\tyl 2, 3@&3 1{ &q)trahydg)cgronjeqy[ﬁg-c]ﬂyrggolg—%-%b?wgc agld ﬁ)e w solid,
26. 5@ ! UZOJ63%3I’3I2‘IOH)ZO°/4YI3%5( e tlﬂe'ég’mﬁour?cpwgs Wﬁel} ()'ngenﬂaé? @I—)-

(3RH)$aRLS 52 (3-chlogn4-{cgranapheyl)-8- qwlopemtyss %m45 H), 1.13 -

tetrétlﬁ\(zﬂ??ﬁgbmegg%e?f asgwogbf c%"&gﬁ%lgc!\é@_g. 1JRI‘R/IF§?WHZ, DMSO-dg) 6

ppri 13 (18REr. 33 RSN, 7§24 ¢; Ya82-Hiz, (1t M), 77175 (d, J=9.0 Hz, 1 H), 7.56 (dd, J=7.8,

o FBL AT P Baab b S SRR e 1 Sl B e e

H), aCda @lld 294015 5@&63?4 mash, (d@ ﬁ%z/mewhz 1 Hy AR c’kﬂ@em 5,10.5
iz 00,6 $b- 32Ky 1#)83%%d2§wn81( b 130 pyr o s 4 kg 120 .71

7H?d3£s3|\/f§g1/i4ﬁﬁ&m'¥_})_|§7 (39 (éds 2, 1.6 Hz, 1 H), 7.44

Examples 68 and 69 (a and b), respectively

N. -
N= OH

FsC
2-[4-cyano-3-(trifluoromethyl)phenyl]-3-cyclopentyl-2,3,3a,4-tetrahydrochromeno[4,3-
c]pyrazole-7-carboxylic acid
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J=8.8, 2.1 Hz, 1 H), 4.65 (dd, J=10.4, 5.7 Hz, 1 H),

4.59 (dd, J=8.4, 4.5 Hz, 1 H), 4.27 (dd, J=12.5, 10.5
woi2008053) 3. 61 (ddd, J=13.0, 7.7, 5.9 Hz, 1 HCT/B82667/603207

2.82 (m 1H, 1.79 - 1.92 (m | H, 1.19 - 1.72 (m

7 H. ESMS mfz 456 (MtH). 30 Exanmple 70 116 WO

2008/ 053300 PCT/1B2007/003207 ON, NN tv=\ C5 OH

2- (4- cyanophenyl ) - 3-cycl opentyl -2, 3,

3a, 4-tetrahydrochronen o[ 4, 3-c]pyrazole-7- carboxylic

acid The title conpound was prepared fr q

3- (Rt eameRaunsWRA RigaRLeg.fropg methyl 3-(cyc opentyln%/ethylene)-4-

ch aﬁfr%ﬂ i@ ePebatafioh B1 €288 Ayl 910 Biol)%H 4 Bydraziflyl-2-
ox ?cﬁjﬁ and A o%rgﬁ%hyl bgnzonltrﬁge droc)h lorid y o=y
(tnfilmr@lrrnetml b@mnﬁgle hydeahiasidp (Brﬁp@raimg%y 298 veg.Ho3| rnmolhﬁ@pordmg
to wa%grﬁ% i e(tehnoy hg )}I(t:l (c):grg ty?d &/ag a3racem{ce?lrxg%rge/rd?fomshand trans
diasteeenrhdrs3- c] pyrazol e-7-carboxylic acid was obtai ned

(yell ow solid, 142 ng, 0.367 mmol, 37% vyield). The

title conpound was | argely present as

()- (3RS, 3aSR) 2- (4- cyanophenyl )-3 15 b

cycl opentyl - 3 3a, 4-t et rahydrochronmeno[ 4, 3-c] pyrazol e
-7-carboxyli¢ IH NVR (400 MHz, O d6) S ppm
13.16 (br. s\ of-93 (d, J=7.8 Hl"*o7' 53 -
7.66 (m 3 H), Y- 1 H, 7.27 (d,

H, 4.90 ( . 0 Ho | H), 7
5.7 Hz . (dd, $12. 7, 1 ,
(ddd, NZ12)9° 9.8, 5.9 Hz. 04 HN=2. 0z - 2.1
1.56 - 1.BF (m | H, 1.43 - 1.55&® 3 H), 1.29 -
1.43 (m 2 H), 1.13 - 1.29 20 (m 2 H. ES-MS miz 388
(MrH). 25 Exanple 71 O N, 0 OH (3S,

3aRrh8c(u@ecmadum Wé@)du}lfl@d BY edvepsnpliaseHBLBd68 td 83%ahyd

rochr orrenog A ol e-
acetonitrile/water/0. 05% tri uoroacetlc acid) to give (+)-(3RS,3aSR)-2-[4-cyano-3-

(trifluoromethyl)phenyl]-3-cyclopentyi-2,3,3a,4-tetrahydrochromenof4,3-c]pyrazole-7-

carboxylic acid, the first eluting diastereomer (a: cis) (yellow solid, 16.8 mg, 0.0369
mmol, 3.7% yield). 'H NMR (400 MHz, DMSO-dg) & ppm 13.22 (br. s., 1 H), 7.99 (d,
J=8.2 Hz, 1 H), 7.88 (d, J=8.6 Hz, 1 H), 7.57 - 7.62 (m, 2 H), 7.47 (d, J=1.6 Hz, 1 H),
7.44 (dd, J=8.8, 1.8 Hz, 1 H), 5.04 (dd, J=9.8, 7.0 Hz, 1 H), 4.79 (dd, J=10.5, 5.9 Hz, 1
H), 4.33 (dd, J=13.3, 10.5 Hz, 1 H), 4.03 (ddd, J=13.3, 9.4, 5.9 Hz, 1 H), 2.04 - 2.17 (m,
1H),1.59-1.69 (m, 1 H), 1.29-1.58 (m, 5 H), 1.13-1.29 (m, 2 H). ES-MS m/z 456
(M+H). The second eluting diastereomer (b: trans), (+)-(3RS,3aRS)-2-[4-cyano-3-
(trifluoromethyl)phenyl]-3-cyclopentyl-2,3,3a,4-tetrahydrochromeno[4,3-c]pyrazole-7-
carboxylic acid (yellow solid, 29 mg, 0.0637 mmol, 6.4% yield). 'H NMR (400 MHz,
DMSO-dg) 6 ppm 13.18 (br. s., 1 H), 7.93 (d, J=9.0 Hz, 1 H), 7.84 (d, J=7.8 Hz, 1 H),
7.63 (d, J=2.3 Hz, 1 H), 7.57 (dd, J=8.2, 1.6 Hz, 1 H), 7.44 (d, J=1.6 Hz, 1 H), 7.39 (dd,
J=8.8, 2.1 Hz, 1 H), 4.65 (dd, J=10.4, 5.7 Hz, 1 H), 4.59 (dd, J=8.4, 4.5 Hz, 1 H), 4.27
(dd, J=12.5, 10.5 Hz, 1 H), 3.61 (ddd, J=13.0, 7.7, 5.9 Hz, 1 H), 2.69 - 2.82 (m, 1 H),
1.79-1.91 (m, 1 H), 1.19-1.72 (m, 7 H). ES-MS m/z 456 (M+H).

Example 70
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30 7-carboxylic acid 117 WO 2008/ 053300
PCT/ 1 B2007/ 003207 5 The title conpound was prepared

WO c@mi0533e0 2- (4- cyanophenyl ) - 3-cycl opent yl - PCT/IB2007/003207
2, 3, 3a, 4-tetrahydrochroneno[ 4, 3-c] pyrazol e- 7- car boxyl i
c acid prepared in Exanple 70 wusing chiral resolution
(e.g. Method G (Chiral pak AS-H 21x250 nm 50%
nmet hanol / car bon di oxide, 40 nmL/mn). First eluting
peak: chiral HPLC tR = 2.0 minutes 10 (Chiral pak AS-H
4.6x250 mm 50% net hanol / car bon di oxide, 3 nL/mn).
Exanple 72 0 ~N, N O N\
(3R, 3aS) - 2- (4- cyanopheny opentyl -2, 3,3a,4-tetr
ahydr ochr oneno[ 4, 3-c] pyrazo 7Acarboxylic acid The
title conpound was pr
2- (4-cyanophenyl ) - 3- perN | -
3a, 4-t et rahydr octhorreno[ 4, 3- c] pyr azol @H7- car boxylic

2R OB BB 2 Sp 4P SRR R el yrazole 7
50% nmet hanol /car bon di oxanbexyltGaairl / mi n). Second
eluting peak: chiral HPLC tR = 2.7 m nutes (Chiral pak
AS-H 4. 6x250 mm 50% net hanol / car bon di oxi de, 3
LA fi)ie companimd #as Preffaréd hdomNhet@yl N(@diopﬁﬁ@lmethylene)—4-

-( 4- 3- | - 4-tetrah
oxoghibBeR bRREES (TR o 28 g i) a4 The |
hydﬁdz?ﬂz@e%@ﬁﬁﬁ”@ Hyd)@éhl@ﬁ@@ﬂ@ﬁbﬁ ngnﬁ@tﬁ‘ﬁ’ mol) according to Method B

i dene
and Method C. QI (LP Cyanophenyl) )3 cyclopentyl -2,3,3a,4-tetratlydrochromenol4,3- .

c]pyrazole-7-carboxylic acid was obtained (yellow solid, 142 mg, 0.367 mmol, 37%

yield). The title compound was largely present as (+)-(3RS,3aSR)-2-(4-cyanophenyl)-3-
cyclopentyl-2,3,3a,4-tetrahydrochromeno[4,3-clpyrazole-7-carboxylic acid. "H NMR
(400 MHz, DMSO-dg) & ppm 13.16 (br. s., 1 H), 7.93 (d, J=7.8 Hz, 1 H), 7.53 - 7.66 (m, 3
H), 7.46 (s, 1 H), 7.27 (d, J=9.0 Hz, 2 H), 4.90 (dd, J=9.4, 7.0 Hz, 1 H), 4.77 (dd, J=10.4,
5.7 Hz, 1 H), 4.30 (dd, J=12.7, 10.7 Hz, 1 H), 3.98 (ddd, J=12.9, 9.8, 5.9 Hz, 1 H), 2.02 -
216 (m, 1 H), 1.56 - 1.67 (m, 1 H), 1.43-1.55(m, 3 H), 1.29-1.43 (m, 2 H), 1.13-1.29
(m, 2 H). ES-MS m/z 388 (M+H).

Example 71

OH
(3S,3aR)-2-(4-cyanophenyl)-3-cyclopentyl-2,3,3a,4-tetrahydrochromeno[4, 3-c]pyrazole-
7-carboxylic acid
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30 oxochroman-7-car boxyl ate (Preparation 32; 260 ny,

1.0 mmol ) and 4-hydrazinyl -2- 118 WO 2008/ 053300
wEIBLBBO7/ 003207 5 net hyl benzoni tril e hydr opdil/mB206#003207

(Preparation 2; 275 ng, 1.5 mmol) according to Method

B and Method C (yellow solid, 196 ng, 0.523 mol, 52%

yield, approximately 7:1 m xture of cis:trans

di astereoners). 1H NMR (400 MHz, DVBO- d6) 8 ppm 13.12

(br. s., 1 H, 7.93 (d, J=8.2 Hz, 1 H), 7.58 (dd,

J=8.2, 1.6 Hz, 1 H), 7.55 (d, J=8.6 Hz, 1 H), 7.46

(d, J=1.6 Hz, 1 H), 7.21 (d, J=1.6 Hz, 1 H), 7.09 (dd,

J 8r e tltl% c%nﬁunh vills répgr@d ﬁ%@n fheB@-St( E%ar%pﬁénylﬁybgclwgntyl-
2 3;3@,4 @tnqﬁydroghupmqrpﬂ cﬂ{gyra@l@g-carlzoch @m:l p1e|:pq,red n Bgample 70

skt g S Oygigh dopr gy g

methagglchibon diotidey 40 opifeing] FirSt elsiing peak: clird HiA, Qg =2 Oahinutes

- 1. RKE - 7 | C id.20 The
AR KR St Tnth B ARG PrHBRR IR e" o TiLAhd)
3- (2- net hyl propyl i dene) - 4- oxochroman- 7- car boxyl at e
(Preparation 32; 260 ng, 1. %) and 2-chl oro- 4-
hydr azi nyl benzonitrile h)}%’%@ﬂ g de (Preparation 1;
306 ng, 1.5 mmol) according to Method B and Method C.
The crude product was purified by reverse-phase HPLC
(30 to 95% acetonitrile er/0.05%trifluoroacetic

acid) followed by flash prratkqgraphy 25 (0 to 20%
nmet hanol / et hyl acetate) to g

2- (3-chl or o- 4- cyanophe 8- zsepf of
2,3,3a, 4-tetrahydr o[ ragol e- 7- car boxyl i
c acid (yellow soll d, 18.4 rTg) The tPHl e conpound
ta .
3?2%9%%9@5@&?9 cl)olrpcc)en%d gysa?ﬁ% Gﬁ%tﬁ?/ 33d_rochromeno[4,3 clpyrazole
3-isopropyl -2, 3, 3a, 4-t efcarbaylicéeidnmeno[ 4, 3- c] pyrazol e
-7-carboxylic acid. 1H NVR (400 MHz, DMSO d6) 6 ppm

13.10 (br. s., 1 H, 7.95 (d, J=7.8 Hz, 1 H), 7.71 (d,
J=8lt&: B ¢Enpdund)was/priepaleddiond #& 2-(4-tydndihenil)-B)cycibpdidtyl-

( =1.2 Hz, 1 42 (d. 1=2. 1 7,19
2,3(%1’1-%}[_9@}/8{0(:&1 _r%n{&d’[«%-ﬁﬂxrgggl#—qarﬁq)@%b eﬁﬁd%e%r’ed n giample 70
usiagldhiral ¥dsbldionl@.d M&thod G\ ChifalPék AS-H 21x250 mm, 50%
methanol/carbon dioxide, 40 mL/min). Second eluting peak: chiral HPLC fz = 2.7
minutes (Chiralpak AS-H 4.6x250 mm; 50% methanol/carbon dioxide, 3 mL/min).

Example 73

HsC
2-(4-cyano-3-methylphenyl)-3-isopropyi-2,3,3a,4-tetrahydrochromeno[4,3-c]pyrazole-7-
carboxylic acid
The title compound was prepared from methy! 3-(2-methylpropylidene)-4-

oxochroman-7-carboxylate (Preparation 32; 260 mg, 1.0 mmol) and 4-hydrazinyl-2-
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- 409 (m 1 H, 2.04 - 2.16 (m | H), 0.83 (d, J=7.0

Hz, 3 H, 0.82 (d, J=7.0 Hz, 3 H. Exanple 75 119 WD
wQe@8/0838800 PCT/ 1 B2007/ 003207 5 O N, 0 OH P&B(B2007/003207

2- (4- cyano- 3- et hyl phenyl ) - 3- cycl opr opyl -

3, 3a, 4-t et rahydrochronmeno[ 4, 3-c] pyrazol e- 7-carboxylic

acid 10 The title conpound was prepared from net hyl

3- (cycl opr opyl net hyl ene) - 4- oxochr oman- 7- car boxyl at e

(Preparation 33), and

d
met{BERE PRSP BRI O R Zra P TS TBD roreing to
Meffibe'B anduidethod @i (yedlow\watid, pme rh £05F neole62%-yitld sEpprBki@ately
T R e Bt S B e DR S 112 o
TTH) 7 53‘@1 tJEB |2Q—I£0I“TFIPWB% WJ£9Q9¢bM4215| Hq’)" ?S.Eﬁﬂ"‘(‘d 328.6 Hz, 1 H),

é 2-'(4-cyano- 3- net hyl phenyl )-3-cycl opropyl
7.4 (zd3l-3@|2121 ), 7.21 (d, J=1.6 Hz, 1 H), 9(de86 23 Hz 1H),4.76 -

4.86 ﬁh@g)} %%ﬁeﬁ‘m&&gﬁﬂﬁﬂfg @'dﬁJbgﬁ" 1Fe 3§9 E&z 1H),
242(94 fﬁ)dz B=72.87 kn, 1 H)H). BSId 5&7(41[:1;, IHY, (281 1, 61=mz4 Hz, 3 H). ES-

MS%IZQ}?@& 3’81 63 =8.6 Hz, 1 H), 7.47 (d, J=1.6 Hz, 1 H),

Hz, 1 H), 711(dd J=8.6, 2.0 Hz, 1

, 4.84 (dd, J=10.5, 5. 9 rz 4. 45 (dd, J=12.9,
105Hz IH),4.31(t 2% ,201H) 3.89 (ddd,
J=13.0, 9.9, 5.7 Hz, Xaﬁ‘ s, 0.71 - 0.81
(m | H, 0.62 - o.7o (m | , 049- O.58(m 1H,
0.35 - 0.43 (m 1 H, 0.17 - 24(m 1H. ES-M5 'z
374 (MrH). Exanple 76 0 ORION:\ OH 25 Cl

N. 2

\ o)

N= OH
cl

2-(3-chloro-4-cyanophenyl)-3-isopropyl-2,3,3a,4-tetrahydrochromeno([4,3-c]pyrazole-7-
carboxylic acid

The title compound was prepared from methyl 3-(2-methylpropylidene)-4-
oxochroman-7-carboxylate (Preparation 32; 260 mg, 1.0 mmol) and 2-chloro-4-
hydrézinylbenzonitrile hydrochloride (Preparation 1; 306 mg, 1.5 mmoal) according to
Method B and Method C. The crude product was purified by reverse-phase HPLC (30
to 95% acetonitrile/water/0.05% trifluoroacetic acid) followed by flash chromatrography
(0 to 20% methanol/ethyl acetate) to give 2-(3-chloro-4-cyanophenyl)-3-isopropyl-
2,3,3a,4-tetrahydrochromenol[4,3-c]pyrazole-7-carboxylic acid (yellow solid, 18.4 mg).
The title compound was largely present as (+)-(3RS,3aSR)-2-(3-chloro-4-cyanophenyl)-
3-isopropyl-2,3,3a,4-tetrahydrochromeno[4, 3-c]pyrazole-7-carboxylic acid. 'H NMR
(400 MHz, DMSO-dg) 8 ppm 13.10 (br. s., 1 H), 7.95 (d, J=7.8 Hz, 1 H), 7.71 (d, J=8.6
Hz, 1 H), 7.58 (dd, J=8.2, 1.6 Hz, 1 H), 7.47 (d, J=1.2 Hz, 1 H), 7.42 (d, J=2.3 Hz, 1 H),
7.19 (dd, J=9.0, 1.6 Hz, 1 H), 4.77 - 4.88 (m, 2 H), 4.41 (dd, J=13.3, 10.5 Hz, 1 H), 4.00
-4.09 (m, 1H), 2.04-2.16 (m, 1 H), 0.83 (d, J=7.0 Hz, 3 H), 0.82 (d, J=7.0 Hz, 3 H).

Example 75
119



2- (3-chl or o- 4-cyanophenyl ) - 3-cycl opr opyl -2, 3,
3a, 4-tetrahydrochroneno[ 4, 3-c]pyrazol e- 7-carboxylic

w@edod/oFzeo titl e compound was prepared from nmetbgT/1B2007/003207
3- (cycl opr opyl net hyl ene) -4- 30
oxochroman- 7- car boxyl ate (Preparation 33) and
2-chl or o- 4- hydr azi nyl benzonitrile 120 WO 2008/ 053300
PCT/ 1 B2007/ 003207 5 hydrochl ori de (Preparation 1)
according to Method B and Method C. The crude product
was purified by reverse-phase HPLC (65 to 85%

5 acetonitrile/water/0.05%trifluoroacetic acid) to

gi ve
2- (3-chl or o- 4- cyanophenyl
t et rahydr ochr omenol 4, 3- c] py

3- cyelppropyl -2, 3, 3a, 4-
ol ey 7-carboxylic acid

(yellow solid, 14 ny). L nd was | argely
present as ()-( SRSN3 - ( ¢ cyanophenyl ) -3
10 - OH

cycl opropyl - 2, 3, 3a, 4- H&t r ahydr ochr omenol[ 4, 3- c] pyr azol e

2GR0 AR o - Sl o 5 S MBS fetho BB pyrazole-

J=9.0 Hz, 1 H), 7.59 (@aartbsglicacid. 6 Hz, 1 H), 7.48

(d, J=1.6 Hz, 1 H), 7.43 (d, J=2.0 Hz, 1 H), 7.23

(dd, J=8.6, 1.6 Hz, 1 H), 4 84 (dd, J=10.5, 5.9 Hz, 1

H) . THb e ddﬂﬁpouhﬂkﬂa@preﬂ_;@réﬁ frim nhethl)],3-éy38pldpyindetiyiefe)-4-
oxachipERT FiRarGORAts (lsparagan 33, o 4 hydrazinyt-2-Freghiiberigbgirile
hydégd:mérlid'@ (7P7r@|(o)é°’r3toiono?? é?";hl_ol@\'dlﬂig ko Methdd B&nd MetB8d ON ThE ¢flide product

a e ~

wagp pp%@g&,@ﬁ trverseeRhased iy (G2 th Q’\%,‘% %gggrﬂ'tgﬁ{)q/atgflo 5% trifluoroacetic
aciéﬁpggﬁ&@{h@%nvéwggggum@m’ s”miﬁg%m@z The tifie €BFipBLMY Was largely

acid Step 1: aration of

15 pregeiiasciiniaR 8, 3aBR2-@heanb)3-Bethyinhepyleryloproy|-2a3, 3a,4-
ot B S b S S i 6 BN M2 BR800
ppm 13.11 (br.s., 1 H), 7.94 (d, J=7.8 Hz, 1 H), 7.58 (dd, J=8.2, 1.6 Hz, 1 H), 7.56 (d,
J=8.6 Hz, 1 H), 7.47 (d, J=1.6 Hz, 1 H), 7.23 (d, J=1.6 Hz, 1 H), 7.11 (dd, J=8.6, 2.0 Hz,
1 H), 4.84 (dd, J=10.5, 5.9 Hz, 1 H), 4.45 (dd, J=12.9, 10.5 Hz, 1 H), 4.31 (t, J=10.0 Hz,

20 1H), 3.89 (ddd, J=13.0, 9.9, 5.7 Hz, 1 H), 2.42 (s, 3H), 0.71 - 0.81 (m, 1 H), 0.62 - 0.70
(m, 1 H), 0.49 - 0.58 (m, 1 H), 0.35 - 0.43 (m, 1 H), 0.17 - 0.24 (m, 1 H). ES-MS m/z

10

374 (M+H).
Example 76
0]
N\N/ o)
N== OH
25 Cl

2-(3-chloro-4-cyanophenyl)-3-cyclopropy!-2,3,3a,4-tetrahydrochromenol4,3-c]pyrazole-
7-carboxylic acid

The title compound was prepared from methyl 3-(cyclopropylmethylene)-4-
30 oxochroman-7-carboxylate (Preparation 33) and 2-chioro-4-hydrazinylbenzonitrile
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5 To a suspension of nethyl
3-(cycl opent enyl net hyl ene) - 4- oxochr oman- 7 car boxyl ate

w@ Bvosfosazed i on 34; 260 ng, 0.92 mmol ) in et hanoPCT/MB2007)003207
was added 4 hyd razinyl-2-methyl be nzo nitri le
hydrochl ori de (Preparation 2; 218 ng, 1.2 nmmol). The
slurry was heated to 80 C for eighteen hours. The
solution was returned to anbient tenperature and the
resulting solid was collected by vacuumfiltrati on and

washed with 10 caol.d et hanal oma a or ma|
hyaiiEeade JPisperalion, HECFHETBIGNINY Erat MaroBIG, The &l product
wasizrﬁmﬁédi bQfrevatéyhase HPLC (65 to 85% acetomtnle/water/O 05% trifluoroacetic
- (4- cyano- 3- net hyl pheny liﬁs cycl opent enyl - 2, 3, 3a, 4-

acid) &4 Quﬁﬁd@o@W@rﬁeﬁawpbeeql cuslep@ryl-2ardsuky| at e
tetre(l')ﬁ@HcWYfrﬁQIlué 3. éia?raEsle ﬁéa/mxkﬁi'c%)md gyle%\b@olw 13- R A8 title

m nut €s
conmgpoend masﬂangeryvmewnt@se(t) (RIBasRpa- (a{chmmﬂmmnnphwyn)ka—

| cyclﬁlﬁjg%gl A%g%@tet%@a&gf%e@ﬁs NRalti- 73%‘%%’%5 Bt 1h 9vR

(40@ MMz, DMSG X6 prﬁh 19.18 aarlé 1 H; 2@7 (ﬂm~822 H)z, 12{)3976% J=9.0

Hz, Sy 3 5060, bt b T 7 e T o 105 (ks e, 1
72§(dd) J= §645 e(rfi'z 1~]H}:) M(ddzu 110 5')5 95426(% Kyph. 463(dd(l=1"99 10.5 Hz,

1 H)J£1333QL ~Hz10 Q Heg 1 H), %SSMdd Jl $3591®12 59*&5 1 1), 5874 (@485 (m, 1 H),
3

p.e%t ggqgm ér@é gﬁ?t l&og’r%?q, {+§30.89- 27515 H70.18 Ho:264th, 4 1)~
2- (4- cyano- 3- met hyl phenyl ) - 3- cycl opent enyl - 2, 3, 3a, 4-
t et rahydr ochr oneno( 4, 3-cl 0 7-carboxylic acid O
O OH aAl )0l NNN N To a g%%hﬁﬁ k?of met hyl
2- (4- cyano- 3- net hyl phenyl ) - 3-cycl opent enyl - 2, 3, 3a, 4-
25 tetrahydrochromeno[ 4, 3- c]pyrazobe 7-carboxylate
(125 ng, 0.30 nmol) in nethanol (2] nL) and
tetrahydrofuran (2 nL) was s agHjueous sodi um
hydroxide (2 nlL). The ‘ pMas stirred for 20
hours at ambi ent tenperatur g£. e resulting slurry was
concentrated to half vol uNeN acidified to pH =2 with
I M hydrochloric acid amd collected by vacuum
filtration (yeIIOM/soI 66 ng, 55%yvyield). The title

()- (3RS, 3aRS) - 2- (4- c - met hyl phenyl ) - 3-cycl opent en
yl -2,3,3a, 4- tetrahydrochronenol 4,
3244 pyarmc8imeihyiphebyx§icy clopentdny 28 8a gedtrphpdrechiBh@nof, 3-

clpyrazole-7-carboxylic acid

Step 1: Preparation of methyl 2-(4-cyano-3-methylphenyl-3-cyclopentenyi-2.3.3a 4-
tetrahydrochromenoj4,3-clpyrazole-7-carboxylate

(0]
.0
/)
N—N

121



10

A5

20

25

30

122 WO 2008/ 053300 PCT/ 1 B2007/003207 5 4.6x50m C- 18
colum, tR = 2.92 mnutes (10 to 90%

waec@sos3nri | e/ water over 4 minutes at 4 nl/ m POL/EB200 71003207
detection 254 nm at 20 C); HRVS Cal cul ated for
C24H21N303: 400. 1656 (M+H)+. Found: 400.1678. 1H NWR
(400 MHz, DVMBO-d6) 6 ppm11.61 - 1.87 (m 2 H), 2.03 -
2.13 (m 2 H, 2.17 (br. s., 2 H, 2.39 (s, 3 H, 3.83
- 391(m 1 H), 397- 406(m I H), 465(dd

=10.20, 5.91 Hz
5 (VR Byspepsion pf mﬁtW‘ 3- @YQBP?'HP"Y'@B"“YPW"' ‘?XOPT% -7-
car§exyla1te @’Fepgrefh%n (3% Zdﬁ‘ilngg@ Q‘izmnibél)"% etﬂan@% HI\L)7Wa§ added 4-

hyctflai@nw@ rﬂzthYben)Zomt[@e Mdrebhlorl@e (Prepafation Exah%mg 72? 10m0¢) The
slunjéy ?gs h%ra{e% t'él' Iﬂgyg% %ﬁeny ”)h%"cyg e B%IHPon s ﬁetgrned to ambient
temparatutecd ndbthy deadtingsaidolds ?’ollecﬂenwyamhemmmaﬁdmand washed with

. Pr n et
oSl gngh  Ehgimatia B norehohete, Syl asrtatafiexane) pigvided largely
theZ:Qs E@Méﬁbﬂﬂéﬂ@hQQ@V&ﬁcﬁs?m@thﬂMh&mi $cyclegeiienyl2g 8ad-
tetréhl(cb’ 9?:*1" SBQH*PMP}P& Wﬂ%ﬁ@?[‘w)‘&‘,@&ﬁ: fyelomt solid, 2By 3k yield).
LCAKS 89@6335'09&51 248 cg’l%‘mgﬁﬁ &.98 lﬂ?ﬁgfe)s 1830 80 oof&‘i'&mn'lé?\fv@ter over

et hanol or o- 4- hydrazi nyl benzoni
8 miydlpoHE STV APEh SeiRaion 264 MIBGY 6 SCL, ES-MibyZ e (MH). 'H
NPESE D DRS00 85 {BRLAC 10, PR o 500 220220
(m,t2Hpe.39 (g, @ H)NA.83Ns, 3 &5 88 1idd, IJsh B d2nd8.3¢ 4, ddt)ed.98y- 4.03 (m, 1

Hy, WOEHIE LA G 5814 8 +BNY P N8 G 0183 1 1), 5.60 (br. s., 1 H), 6.86

(r.s., 1H), 7.11 (br. s., 1 H), 7.44 (d, J=1.34 Hz, 1 H), 7.53 (d, J=8.59 Hz, 1 H), 7.58
(dd, J=8.06, 1.61 Hz, 1 H), 7.93 (d, J=8.06 Hz, 1 H).

Step 2: Preparation of 2-(4-cyano-3-methylpheny)-3-cyclopentenyl-2,3,3a,4-

tetrahydrochromenoj4.3-c]pyrazole-7-carboxylic acid

Q
O 00
/
N~N

/
N/

To a solution of methyl 2-(4-cyano-3-methylphenyl)-3-cyclopentenyl-2,3,3a,4-
tetrahydrochromeno[4,3-c]pyrazole-7-carboxylate (125 mg, 0.30 mmol) in methanol (2
mL}) and tetrahydrofuran (2 mL) was added 1M aqueous sodium hydroxide (2 mL). The
solution was stirred for 20 hours at ambient temperature. The resulting slurry was
concentrated to half volume, acidified to pH = 2 with 1M hydrochloric acid and collected
by vacuum filtration (yellow solid, 66 mg, 55% yield). The title compound was largely
present as (1)-(3RS,3aRS)-2-(4-cyano-3-methylphenyl)-3-cyclopentenyi-2,3,3a,4-
tetrahydrochromenol[4,3-c]pyrazole-7-carboxylic acid. Reversed-phase HPLC on
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WO 2008/ 053300 PCT/1B2007/ 003207 5 cold ethanol .
Chr omat ogr aphy (nornmal phase, ethyl acetate/hexane)
w@e@siossado | argely the cis isonmer of nethyl PCT/IB2007/003207

2- (3-chl or o- 4- cyanophenyl ) - 3-cycl opentenyl -2, 3, 3a, 4

t et rahydr ochr onenol 4, 3-c] pyrazol e- 7- car boxyl at e

(yellow solid, 190 ngy, 55%vyield). IH NWR (400 WVHz,

DMSO-d6) 6 ppm1.60 - 1.90 (m 2 H), 2.04 - 2.14 (m 2

H, 2.14 - 2.22 (m 2 H), 3.83 (s, 3 H, 3.89 (dd,

J=12.76, 10.34 Hz, 1 H, 4.01 - 4.11 (m 1 H), 4.68
4.6x606hm €018 &edlufind ik = 8.928nihates(167to 96%5cetahitrilbABater ovér,4 tinutes

at 4 PhLimigiufis with desSatign 26 irg it D “CY HRMIS Caigibtad 1 EguHgisos
400 ]16§§ 6IW-H)*| F'dlmd 74(7011 éﬁa _‘H%ﬂ\ﬁRQ@OdﬂMHzl dl\ﬂsoidsﬂi ppfh1.61 - 1.87

Preparati on

(m, 2-H)32.681-¢+ 3 emcwmoqamé@l; zwya43a¢em blhy'i 8%- 3.99dmg1 H), 3.97 -

4 061@1}16%34 @;Y gf‘ahﬁﬁlﬁﬁ;@gﬁ‘ I-FFO By 5339 Ithnjché‘f hQXY }—r)cs 60 (br. s., 1
H), @:863bxIsl,drid}, -ty émopht hiy| 3.43 {d et Adeiriz, ehbd), -725:8(<Bd—a59 Hz, 1

hy r.0 o] z 1
e e R L A e
(2 nm) was added 1M aqueous sodlun1hydrOX|de (2 nm).
The 20 solution was stirr ?r 0 hours at anbi ent
tenperature. The resultiﬁ% concentrated to
hal f volune and acidified to pH 2 mnth 1 M
hydrochloric acid. The resulting solid was coll ected
by vacuum filtration. The solid wag treated with hot
N, N- di net hyl f or mam de and e oI g provide
2- (3-chl oro- 4- cyanophenyl ) gl opent enyl -2, 3,
3a, 4-tetrahydrochro !E» 4" 3yC] pyrazol e-7- carboxyllc
acid (yellow 25 solid, 40Nﬁ§ 22% vyield). The title
conmpound was largely p ent as ()- (3RS, 3aRsS) - 2-

(3-chl oro-4-cyanophen -cyclopentenyl 2, 3,
3a, 4-tetrahyd rochrone 4, 3-c]pyrazol e- 7- car boxylic
aci d. Reversed- phase #PLCCbn 4. 6x50nm C-18 colum, tR
= 3.05 minutes (10 tb 90% acetonitrile/water over 4
L L REAY]-8-cytlbPeriteh @, 3,08 42eftaRydrodiromeéo[4, 3-
mzqgl-(f?{]?\s/osraéa%dlﬁdgt e@”?or% BelS(ﬂﬂl\ISQB 420. I2%6‘09 (MtH) ' [
Found 420.1127; 1HCIBUraRRR-(-2a®ONYEE 2dhE0- d6) 8 ppm
1.59 - 1.89 (m 2 H, 2.03- 2.14 (m 2 H, 2.14 -
2.23 (m 2 , 3.89 (dd, J=13.02, 10.34 Hz, 1 H)
Sten 10 Breptiationefimetkyl 2-(3ictiaro- ¢-cmn0m§ﬂﬂ)j§)@mgz¢@ﬂl§§ﬁ ‘

tetrahydrochromeno[4,3-clpyrazole-7-carboxylate

(@]
O 0
/)
N—~N

/ Cl
N/

Methy! 3-(cyclopentenylmethylene)-4-oxochroman-7-carboxylate (Preparation 34,
310 mg, 1.1 mmol) was suspended into ethanol (5 mL) and 2-chloro-4-
hydrazinylbenzonitrile hydrochloride (Preparation 1; 289 mg, 1.4 mmol) was added. The
solution was heated to 80 °C for eighteen hours. The solution was returned to ambient

temperature and the resulting solid was collected by vacuum filtration and washed with
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WD 2008/ 053300 PCT/ | B2007/003207 5 4.67 (dd, J=10. 34,
5.77 Hz, 1 H, 5.51 (d, J=11.01 Hz, 1 H), 5.63 (br.

W@ 20080539 7.00 (br. s., 1 H 7.29 (br. s., | P)T/IB20873003207
(d, J=1.61 Hz, 1 H), 7.56 (dd, J=8.19, 1.48 Hz, 1 H),
7.71 (d, J=8.59 Hz, | H), 7.94 (d, J=8.06 Hz, | H),
13.16 (br. s., 1 H. 10 Exanple 79 F OHO O NNN
[ 2- (4- cyanophenyl ) -3-(4-fl uorophenyl)-2, 3, 3a, 4-tetrahy
drochroneno[ 4, 3-c] pyrazol 7- yl]aceti c acid 15 The

cok{ %thl'(agpl? %&g\gg)@fm 81?&5!2) @;éoejhﬁ acg ate/hexane) provided largely
the Gishé(&ﬁ@rcﬁ'?h@th?@?ﬁcmobd lé?ﬁﬁ%@n{d%ﬁi@l@b@&hféﬂyﬂ??» 3h/4

razi nyl benzonit

tetrﬁwmqmen@{)é 3(¢>1mera?-@|ﬁ 7 sabmgylafs (5eilﬁm9hdaé%m #§% eld). 'H

ngﬁggg Sp?\%‘%o?@%‘bgnﬁé@hg dﬁkgz GPPEMNY 198, L3198 14Y% - 2 22
(M, Gy BrE3eey S H)33.68(dd, ubnamaemws)lw 3,19 401t -ot.1 fhyidt 6H4.68 (dd,

=1 R OB (s Sy BBy 5%l 53 D) Beso g w67 1

7.2 ¢k2s., 1 HY) 7.48.(86J=1(61 HZ, HH), 745a d, J4829, 4 M5 iz, ) H), 4. B4(d,
(res., 1) ( 0 (d, J1094Z|—|z)ﬂ4(

d,

J= Sr%deH 185)(797(d5H)‘30@'@ﬁ1(€9 J=8.20 Hz, 1 H), 7.04 (s,
3 H), 7.15 (br. s., 3 H), 7.57 (d, J=9.37 Hz, 2 H),

7,82 (d J=7 81 W, 1H): ES NS iz 428 ( (M+H). 25

To a solution of methyl 2-(3-chloro-4-cyanophenyl)-3-cyclopentenyl-2,3,3a,4-
tetrahydrochromeno(4,3-c]pyrazole-7-carboxylate (190 mg, 0.44 mmol) in methanol (2
mL) and tetrahydrofuran (2 mL) was added 1M aqueous sodium hydroxide (2 mL). The
solution was stirred for 20 hours at ambient temperature. The resulting slurry was
concentrated to half volume and acidified to pH 2 with 1M hydrochloric acid. The
resulting solid was collected by vacuum filtration. The solid was treated with hot N,N-
dimethylformamide and methanol to provide 2-(3-chloro-4-cyanophenyl)-3-
cyclopentenyl-2,3,3a,4-tetrahydrochromeno[4, 3-c]pyrazole-7-carboxylic acid (yellow
solid, 40 mg, 22% yield). The title compound was largely present as (+)-(3RS,3aRS)-2-
(3-chloro-4-cyanophenyl)-3-cyclopentenyl-2,3,3a,4-tetrahydrochromeno([4, 3-c]pyrazole-
7-carboxylic acid. Reversed-phase HPLC on 4.6x50mm C-18 column, tz = 3.05 minutes
(10 to 90% acetonitrile/water over 4 minutes at 4 mL/minute with detection 254 nm, at
20 °C); HRMS Calculated for Cy3H1gCIN3Os: 420.1109 (M+H)*. Found: 420.1127: 'H
NMR (400 MHz, DMSO-dg) 8 ppm 1.59 - 1.89 (m, 2 H), 2.03 - 2.14 (m, 2 H), 2.14 - 2.23
(m, 2 H), 3.89 (dd, J=13.02, 10.34 Hz, 1 H), 4.05 (ddd, J=12.89, 10.74, 5.91 Hz, 1 H),
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nmet hyl benzonitrile The title conpound was prepared
from (E)-2-(4-fluorobenzylidene)-6-hydroxy-
w@2eb8a533yar onapht hal en- 1( 2H) - one ( Yoshi hama et PEI/1B20§/003207

Patent 6080781; Exanple 11) 10 and

4- hydr azi nyl - 2- met hyl benzonitril e hydrochl oride

(Preparation 2) according to Method B (off-white

solid, 263 ng, 0.662 nmol, 66%yield, 20:1 m xture of

cis:trans diastereoners). The title conpound was

| argel y present as 4- SRS 3aRS)-3-(4
467@*M375%ﬁ@ﬁ@?7}¢,hyﬁ;@%& J=11.01 Hz, 1Ph 5.63 (br. s., 1 H), 7.00 (br.

tr 0 I Vi ) V. z
s 1T Aot S R T 408 ﬁm,@]‘ 5%‘%?5@6 P R NAR2e P, 7.7+
(d, J=8-53PHg01 H3,. D94 ki, J=8.08)Hz,11. 63 13.1ﬁ(®® gnHL 15 H), 2.33
(s, 3H, 2.64 - 2.75 (m 1 H, 2.76 - 2.93 (m 1 H),
3.78 (ddd, J=13.09, 10.74, 5.08 Hz, 1 H), 5.73 (d,
J=10.94 Hz, 1 H) 657 (d, J 2.34 Hz, | H), 6.72 (dd,
J=8.40, 2.54 Hz, §6 35(m 6 H, 7.42 (d,
J=8.59 Hz, 1 H), 785( H, 9.87 (s, 1
H. ES-M5 nfz 398 (M+H). 20 Exarrple 81 FNI N-~\ OH
H3C 4- ((3R, 3aR)-3-(4-fluorophenyl)-7-hydroxy-3, 3a, 4,
5-t et r ahydr obenzo[ g] gazol - 2-yl ) - 2-
nmet hyl benzonitrile 2 e t'bl e g@rrpound was prepared
fromthe 3-(4-fluorophen
-thylbenzonltrlle

t et rahydrobenzo[ g] i ndazoln.2#y
prepared in Exanple 8§ SI ﬁ'g chiral resolution,
accordi ng to Method: Chiralcel QJ-H 21 x250. nmm 50%

et hanol / carbon di oxide, 35 niL/mn). First eluting
[2-@eajanophenyd)-3PifiGotoBhenyd)-2, 3r8adHettahylfdehrarhawd[4 Oklbyrazol-7-

4.6x250 mm 50% et hanol / car hon di oxide, 3 nL/mn). 30

Exanpl e 82 126 WD 2008¥'&9§§@6°‘ CT/ | B2007/ 003207 F N

OoH 5 H3C

The title compound was prepared from ethyl [3-(4-fluorobenzylidene)-4-oxo-3,4-
dihydro-2H-chromen-7-yllacetate (Preparation 29; 170 mg, 0.5 mmol) and 4-
hydrazinylbenzonitrile hydrochloride (Aldrich; 85 mg, 0.5 mmol) according to Method B
and Method C. The title compound was largely present as (+)-(3RS,3aRS)-[2-(4-
cyanophenyl)-3-(4-fluorophenyl)-2,3,3a,4-tetrahydrochromeno[4, 3-c]pyrazol-7-yllacetic
acid. "H NMR (400 MHz, DMSO-dg) § ppm ppm 3.12 (dd, J=12.89, 10.55 Hz, 1 H), 3.56
(s, 2 H), 4.12-4.25 (m, 1 H), 4.34 (dd, J=10.16, 5.86 Hz, 1 H), 5.90 (d, J=10.94 Hz, 1
H), 6.85 (s, 1 H), 6.97 (d, J=8.20 Hz, 1 H), 7.04 (s, 3 H), 7.15 (br. s., 3 H), 7.57 (d,
J=9.37 Hz, 2 H), 7.82 (d, J=7.81 Hz, 1 H); ES-MS m/z 428 (M+H).

Example 80
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4- ((3S, 3aS) - 3- (4-fl uorophenyl)-7-hydroxy-3, 3a, 4, 5-tetr
ahydr obenzo[ g] i ndazol - 2-yl)-2- nethyl benzonitrile The
w0 2ao®s30mpound was prepared fromthe PCT/IB2007/003207

3-(4-fluorophenyl)-7-hydroxy-3,3a,4,5 10

t et rahydr obenzo[ g] i ndazol - 2-yl ) - 2- et hyl benzonitril e
prepared in Exanple 80 using chiral resolution,
according to Method G (Chiralcel QJ-H 21x250 nm '50%
et hanol / carbon dioxide, 35 nL/mn). Second eluting

eak: chiral HPLC tR = 3.9 m_nutes Chi ral_cel -
R e HTHAP NI A oY Beriop Dy okEn 2o A RE -y -
Exanple 83 F N, i | MNethylddizohrffC
3-(4-fluorophenyl)-7-hydroxy-3, 3a, 4, ‘
5-tetrahydrobenzo[ g] i ndazol - 2-yl) - 2-
Crif b e .
\(Nafsfh% lpgtg g?@gﬁplﬁ) )r,\n)gg DL b (E39-hRiokdddnSy IRABREM droxy-
3,4-diBydronaphthilesr U BB 2ne i(Meshé)anta at/alr USyRatent 6080781; Example 11)

and é&'ﬁ‘/ggéﬂég%%ﬁm%?‘%ﬁﬁ'@é E@rbgﬂﬁg&g ﬂﬁjébgr%ﬂ'gn % a@&drdi}‘r'g‘ to
MetHodh BdoHzihitel soﬂéi,(zeﬂ fngu0.662eirhyl| &¥ndeld, 20:1 exture of cis:trans

e P0G T Sub ORI AT ke iRk B kA e
fluoio@hgﬁi'l)ﬁnwﬁ&ﬁ@t&3§,4(Eb-teﬁ'aﬁﬁrobenzo[%]indazol-2—yl)—2-meth Ibenzonitrile.
4 1\3}(43% 3aRs) - 3-%4-“ uor opheny(lzc)] - 7-hydroxy-3,3a,4,5-tetr

H Wﬁggy}%[w Qe 81ppp §ir$(gd, J=12750, 3.9 Hz, 1 H), 1.68 - 1.80 (m, 1

kil hyl ' ' WJ= E
) BRRG E FEL EISIIR 0 276 2 g3 A RIS (A 10 go o,
5.08 Hz, BP),(y3 (d, HF1084842,-1 12), B&S 7 (oh, J¥2.684 HZ2 11D, 6.72 (9, (58,40,

. , =43 1 . o
25442 (YT 1% n i 20 o0 i TR ey gy beg SO % 11,
9.87.&7 1\W). HHJID/BB098 AEFTH).B2007/ 003207 5 (dd, J=8.59,
2.34 Hz, 1 H, 6.76 - 7.70 (m 6 H), 7.69 - 7.84 (m 1
H, 7.89 (d, J=8.59 Hz, 1 H), 9.96 (s, 1 H. ES-Ms
mz 452 (MrH). Exanple 84 F Nf N ~\ OH

Example 81

4-((3R,3aR)-3-(4-fluorophenyl)-7-hydroxy-3,3a,4,5-tetrahydrobenzo[g]indazol-2-yl)-2-
methylbenzonitrile
The title compound was prepared from the 3-(4-fluorophenyl)-7-hydroxy-3,3a,4,5-
tetrahydrobenzo[gJindazol-2-yl)-2-methylbenzonitrile prepared in Example 80 using
chiral resolution, according to Method G (Chiralcel OJ-H 21x250.mm, 50%
ethanol/carbon dioxide, 35 mL/min). First eluting peak: chiral HPLC # = 2.3 minutes
(Chiralcel OJ-H 4.6x250 mm; 50% ethanol/carbon dioxide, 3 mL/min).

Example 82
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10 F3C 4=((3R 3aR)-3-(4-fluorophenyl)-7-hydroxy-3,
3a, 4, 5-tetrahydroberizo[g]indazol-2-yl)-2-

W@ 2oo85a300 onet hyl ) benzonitrile The title conpPCHTB20&7%003207
prepared fromthe
3-(4-fluorophenyl)-7-hydroxy-3,3a,4,5 15
t et rahydr obenzo[ g] i ndazol - 2-yl ) - 2- (t rifluoronethyl) ben
zonitrile prepared in Exanple 83 using chiral
resolution (e.g., Method G (Chiralcel QJ-H 30x250 nm
50% net hanol / car bon dicoxi de, 70 mL/mn). First
el uting peak: chiral HPhEtR = 1.6 mnutes (Chiralcel
QJ-H 4.6x250 mm 50% rreol / carbon di oxi de, 3
nm./mn). 20 Exanpl e 85 2\

4-((3S,3aS)-3-(4-fluoro henyt)
ahydr obenzo[ g] i ndazol - P
(triquororrethyI)lRl rile
was prepared fromth

3-(4-fluorophenyl) - 7%% droxy 3, 3a, 4, 5-
4486 rsaéy @re ag@ggfg{(\gbyh na@go& m a5 {eh‘ah_f/c’iﬁéﬁéﬁiﬁfé]mda)zéﬁﬂyl) 2-

onitr using chira
resolution (e.g., Met hogt eomnltnéﬂ cel QJ-H 30x250 mm
50% 128 WD 2008/ 053300 PCT/IB2007/ 003207 5
nmet hanol / car bon di oxi de, 70 nUm n). Second el uting
pedke tittdh corapotkiel Was Rrepaﬁed%frmm ribe 8<4fiGhraphieoyl)-7ydrdxy-3,3a,4,5-

tetraéygﬁpéegz ulcgao()/-%‘?/ T -rréhygna é’lﬁ?l&l gé ﬁnxe'(p%gec{i'n Hg}gmnﬁle )80 usmg

chirglirepdiation, )aeﬂorbmgrtomtﬁod @aChiralcel OJ-H 21x250 mm, 50%

ethatnio[Jq;%r[) ﬁﬁ%ﬁﬁggw&rﬂg gan«f p@ﬁp& ESQ% oc%r‘e:a{ H}:’EC fr=3. g minutes

(Chitdidel DJS-A-4 68BN BIY SiRAI/CBrindiONNe, 3 mL/min).

N OH F3C
droxy-3,3a,4,5-tetr

it e conpound

Example 83

3-(4-fluorophenyl)-7-hydroxy-3,3a,4,5-tetrahydrobenzol[glindazol-2-yl)-2-
(trifluoromethyl)benzonitrile

The title compound was prepared from (E)-2-(4-fluorobenzylidene)-6-hydroxy-
3,4-dihydronaphthalen-1(2H)-one (Yoshihama et al. US Patent 6080781; Example 11)
and 4-hydrazinyl-2-(trifluoromethyl)benzonitrile hydrochloride (Preparation 3) according
to Method B (off-white solid, 342 mg). The title compound was largely present as ()-4-
((3RS, 3aRS)-3-(4-fluorophenyl)-7-hydroxy-3,3a,4,5-tetrahydrobenzofglindazol-2-yl)-2-
(trifluoromethyl)benzonitrile. 'H NMR (400 MHz, DMSO-dg) & ppm 0.77 (dq, J=13.02,
469 Hz, 1H), 1.65-1.82(m, 1H),2.65-2.76 (m, 1 H), 2.78 - 2.94 (m, 1 H), 3.86 (ddd,
J=13.67, 11.33, 5.08 Hz, 1 H), 5.87 (d, J=10.55 Hz, 1 H), 6.59 (d, J=2.34 Hz, 1 H), 6.74
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3, 4-di hydr onapht hal en- 1( 2H) - one (Yoshi hama et al. US
Pat ent 6080781, Exanple 11) and
wWQ2@k/083300 4- hydr azi nyl benzonitril e hydrochl ori P€r/1B2007/003207
(Preparation 1) according to Method B (off-white
solid, 293 ng). The title conpound was | argely present
s ()-2-chloro-4-
((3RS, 3aRS) - 3- (4-fl uorophenyl ) - 7- hydr oxy- 3, 3a, 4, 5-tetr
ahydr obenzo[ g] i ndazol -2 20 yl)benzonitrile. i H NW

(400 M4z, DMSO-d6)_S ppm 0. 74 ( : :
S (ddp<8.59 28 FoT b 470 - 110 (v 5 69:6%34 1 101 89207850 e
] 3.83 (ddd,
1H§f@d§6 O oy Htﬁ 5.80' (4, =10, 94 He, 1
, 6. 58 (d, J=2.34 Hz, , 6.72 (dd, J=8.59, 2.34
FE, Il H, 6.82 - 7.50 (n1 é%g&e 4-59 (d, J=8.59 Hz, |
H, 7.88 (d, J=8.59 94 (s, 1 H. ES- M
mz 418 (M+H). 25 Exanple 87 FNI N\ OH O 129 WO
2008/ 053300 PCT/1B2007/ Q03207 5
2-chl oro-4-((3R 3aR)-3- (¥=£] uor ophenyl ) - 7- hydr oxy- 3, 3a
, 4, 5-tetrahydrobenzo[ g] i gol - 2-yl)benzonitrile The
t|tIe compound was prepanre€ he
2-chloro-4-(-3-(4-fl uorophenyty hydr oxy- 3, 3a, 4,
5-tetrahydrobenzo[g]in ) Nzonitrile prepared
in Exanple 86 10 é sl ut®dn (e.qg.
Met hod G) (Chiral c€f QIJH 30x250 nm 50%
10 et hanol / car bon d|0X|dé%C70 m./min). First eluting

BT BTL D7 bl S ol S sboel g 212

Exanple 88 F N, N(lnﬂubmeﬂwl)b@t’)zomtnle
2-chl oro-4-((3S, 3aS) - 3-(4-fl uorophenyl)-7-hydroxy-3, 3a
, 4, 5-tetrahydrobenzo[ g] i ndazol -2- yl)benzonitrile
The title compound was prepared from the 3-(4-fluorophenyl)-7-hydroxy-3,3a,4,5-

15 tetrahydrobenzo[glindazol-2-yl)-2-(trifluoromethyl)benzonitrile prepared in Example 83
using chiral resolution (e.g., Method G) (Chiralcel OJ-H 30x250 mm, 50%
methanol/carbon dioxide, 70 mL/min). First eluting peak: chiral HPLC fz = 1.6 minutes
(Chiralcel OJ-H 4.6x250 mm; 50% methanol/carbon dioxide, 3 mL/min).

20 . Example 85

N. 2
_ N OH
N=

4-((3S,3aS)-3-(4-fluorophenyl)-7-hydroxy-3,3a,4, 5-tetrahydrobenzo[glindazol-2-yl)-2-
(trifluoromethyl)benzonitrile
25
The title compound was prepared from the 3-(4-fluorophenyl)-7-hydroxy-3,3a,4,5-
tetrahydrobenzo[glindazol-2-yl)-2-(trifluoromethyl)benzonitrile prepared in Example 83
using chiral resolution (e.g., Method G) (Chiralcel OJ-H 30x250 mm, 50%

128



The title conpound was prepared fromthe

2-chl oro-4-(-3-(4-fluorophenyl)-7 hydroxy-3, 3a, 4,
w®B2a08058by dr obenzo[ g] i ndazol - 2-yl ) benzoni tri | ePQT/ERRa0 23207

in Exanple 86 25 using chiral resolution (e.qg.,

Method G (Chiralcel QJ-H 30x250 nm 50%

et hanol / car bon di oxide, 70 nL/mn). Second el uting

peak: chiral HPLCtR = 4.0 mnutes (Chiralcel QJ-H

4.6x250 mm 50% et hanol / carbon dioxide, 3 nL/mn). 30

bR sSio R, Eabbossin SR b (R =2
mindtes4Chiralesiapnery bx250 Myl 50%Y mathdmoffcarbb e dickined BQﬁE/ﬁiiﬁ)[

g]i ndazol - 2-yl )benzonitrile The title conpound was
prepared from 2-(4-fl uorobenzyli dene) - 6-hydroxy- 3, 4-

di hydr onapht hal en- 1( 2H) - one (Yoshi hama et al. US
Patent 6080781, Exanple 11) and 10

4- hydr azi nyl benzoni tril e Hxpapae®b ori de (Al drich)
according to Method B. After stirring overnight at 80
C, the reaction mxture was concentrated and purified
by reverse-phase HPLC 40 to 95%
acetonitrile/water/0.05%%TN fl uoroacetic acid). The
title conpound was a rag c mxture of cis and trans
di asteroners. 15 b F F N N1 NOH N / N
The ci s diastereoner (
()-4-((3RS, 3aRS) - 3- (4-

dgwdroxy-3,3a, 4,5
Enzonitrile, was the
first elutlng product ¢peach col ored 20 solid, 187

: 00 MHz, O- d6

nEﬁth(M'?& (ﬁbf ozo%@ertyll?]- - yqu)xyz §§ggio g] r;r]atr orgeg\zg@mdazol 2~
(ddd, J=13.38, 10.84, 4.{fbehzoniftiid), 5. 75 (d, J=10.94

Hz, 1 H), 657(d J234Hz 1 H), 672(dd J=8. 59,
2.34 Hz, I H, 7.12 (m 5 H) ,731(m1 H, 7.51 (d,

J= &'h%qltl'é'zoogfpo'inwd V\7a %‘ed#ﬁoﬁn éiﬁg-gtﬂ(gg%eé?zgrh@&é)sﬁ -hydroxy-
3 QR BR B-cne. (Ybatap e gl LIS Pripl 6050781, Exaimple 11)
and 2-chloro-4-hydrazinylbenzonitrile hydrochloride (Preparation 1) according to Method
B (off-white solid, 293 mg). The title compound was largely present as (+)-2-chloro-4-
((3RS,3aRS)—3-(4-fIuorophenyl)—7-hydroxy—3,3a,4,5-tetrahydrobenzo[g]indazol-z-
yhbenzonitrile. 'H NMR (400 MHz, DMSO-ds) § ppm 0.74 (ad, J=13.02, 4.69 Hz, 1 H),
1.65-1.82 (m, 1 H), 2.62-2.75 (m, 1 H), 2.84 (ddd, J=16.89, 12.60, 4.49 Hz, 1 H), 3.83
(ddd, J=13.38, 10.84, 4.69 Hz, 1 H), 5.80 (d, J=10.94 Hz, 1 H), 6.58 (d, J=2.34 Hz, 1 H),
6.72 (dd, J=8.59, 2.34 Hz, 1 H), 6.82 - 7.50 (m, 6 H), 7.59 (d, J=8.59 Hz, 1 H), 7.88 (d,
J=8.59 Hz, 1 H), 9.94 (s, 1 H). ES-MS m/z 418 (M+H).

Example 87

=z
\

Cl
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25
3, 3a, 4, 5-tetrahydrobenzo[ g]i ndazol - 2-yl ) benzonitrile,
worwsihsosecond el uti ng product (peach col or eRCET2067/003207
21.5 mg). 1H NWMR (400 MHz, DMSO-d6) S ppm 1.91 (qd,
J=12.76, 5.47 Hz, | H, 2.17 (m 1 H, 2.82 (m 2 H),
3.24 (ddd, J=12.99, 11.03, 4.88 Hz, | H), 4.90 (d,
J=11.33 Hz, 1 H), 6.61 (d, J=2.34 Hz, 1 H), 6.71 (dd,
J=8.59, 2. 34 Hz, H), 131 WO 2008/ 053300

2 thr L -!jl_églgé %3%2%7f|%0§0;§'\ewl)-§7ﬁq\yd§08 g %e%%-te%@@ygaéegéo[g]mdazol-
, 7.76 (d, J= SQ%béﬁzon]tnlé) 9.86 (s, 1 K:)

ES-I\/SMZ 384 (M+H). Exanple 91 NHAc N N ; j
10

N- (thé tﬁié dbm "uﬁd %a%y@?ﬁﬁge Bom th% M@bﬂpmls\l 4-fﬁuo$é‘prf’en'§r 7-

t et rahy benzo[g azol - 7- yl)acetam de
hydrcp>¢y|-333@ d;ﬁﬁgtmbydvgbemc&g@c@gor-z-ahlpenzomtnle prepared in Example 86

usug' él‘ﬁ:? s%ll R%ér gﬁﬁ%thé%j %}?bhﬁal%lo? H 30x250 mm, 50%

eth:@rﬁtrl/epmoaltdlmndaa)o mhbimﬂ) cﬁ?sjredutmgx&ak chiral HPLC tR = 2.4 minutes

HRERFER B BEZERRL e PR af ASuksgRenaton 3

50% vyield). The title conpound was | argely present as
()-N ((3RS, 3aSR)-2-(3-ch

| or o- 4- cyanophenyl ) - 3-cycl opentyl - 3, 3a, 4, 5-t et r ahydr o-
2H benzo[ g]i ndazol -7-yl )acetam de. 'H NVR (400 MHz,
DMSO-d6) 6 ppm1.08 - 1.59 (m 7 H), 1.65 - 1.87 (m
2 H, 1.98 - 2205 (m I H, 2.06 (s, 3 H, 2.13 - 2.24
(m 1 H, 2.78 20 2.97 (RapiElg 3- 51 (ddd, J=13.56,
9.26, 4.83 Hz, 1 H), 486(d 3926 5.50 Hz, 1 H),
7.11 (dd, J=9.26, 1 48 Hz, : 7 32 (d, J=1.88 Hz, 1
H, 7.46 (dd, J=8.'59. 88Hz 7.60 (s, 1 H),

7.64 (d, J=8.86 Hz, 1H) 93(d J859Hz 1H,
10.11 (s, 1 H). ES- 33(|\/H-|) 25 Exan'ple 92 F

0OS02CF3 nir~zZ/ O

NZ=
‘ cl
2-chloro-4-((38,3aS)-3-(4-fluorophenyl)-7-hydroxy-3,3a,4, 5-tetrahydrobenzo[glindazol-2-

yl)benzonitrile

The title compound was prepared from the 2-chloro-4-(-3-(4-fluorophenyl)-7-
hydroxy-3,3a,4,5-tetrahydrobenzo[glindazol-2-yl)benzonitrile prepared in Example 86
using chiral resolution (e.g., Method G) (Chiralcel OJ-H 30x250 mm, 50%
ethanol/carbon dioxide, 70 mL/min). Second eluting peak: chiral HPLC & = 4.0 minutes
(Chiralcel OJ-H 4.6x250 mm; 50% ethanol/carbon dioxide, 3 mL/min).

Examples 89 and 90 (a and b), respectively
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20

N,N Cl 2-(3-ch
| or o- 4- cyanophenyl ) - 3- (4-fl uorophenyl)-2, 3,
W@ 2008053300 ahydr ochr omeno[ 4, 3- c]pyrazol -7-yl PCT/IB2007/003207
trifluoronmethanesul fonate 132 WD 2008/ 053300
PCT/ 1 B2007/ 003207 5 A nmixture of
3-(4-fluorobenzylidene)-4-oxochroman- 7-yl
trifluoromethanesul fonate (Preparation 35; 200 ng,
0.50 mmol ), 2-chloro-4- hydrazinyl benzonitrile
hydrochl ori de (Preparation 1; 152 ng, 0.75 mmol), and
ethanol (5 nL) was stiryegq under argon at 80 C for
three hours. The m xtur ) cooled to room 10
tenperature and concentra . Vater was added, the
resi due extracted three tings h nmet hyl ene
chl oride, washed w th priaen. ver magnesi um
sul fate, filterd apd ene{‘bd. ¢ "&Hude product was
purified by normal phase flash col um chromat ogr aphy
g 4dludborthedli)7ciy dzety- 8,05 Ui irbb9drotreh o[ ntazoh2-ghbelegonitrile
Pure fractions were pooled and condensed to give the
title conpound (yellow solid, 75 ng, 0.14 mmol, 15 28%
yi aih@)nuemﬁquugb stéa:,qsrechl gé;&ga RS 2 (AFIGBH b REARIBAE)- &Ry droxy-3,4-
onritiasion )1(%d)comer (Ymhmgm@xl 3l-YS Patend S0307&%, Faaynple 11) and
+ “?‘?f?? RS Dl R o) aroor 488 R B ey st
ovepught3at 38 Qddhe teatHom MixturkOwas cotseniratdd, angl, mnfledzby3sverse-phase

HP@&]ﬂd ggg?ﬂ ce? q_Bw%/vgatg%B O%gfﬁ g?u?rl%ac%ﬁci_#cic}l_g’%% t?% cgo(lir‘lpound was
a ratefhicmittidre df did andtrafs didstedstBed0 Hz, 1 H). ES- 20 M5
mz 553 (MtH). Exanple 93 N O N Cl1 (3S, 3aR)-net hyl
2- (3-chl or o- 4- cyanophenyl ) - 3-cycl opent yl - 3, 3a, 4,
5-tetrahydro-2H 25 benzo[ g]i ndazol e-7-car boxyl ate A
solution of (trimethylsilyl)diazomethane (2.0 Min
diethyl ether, 0.288 nL, 0.572 nmmol) wasbkadded to a
solution of g
(3S,3aR)-2-(3
3, 3a, 4, 5-tetr

m nut es,
N=

The cis diastereomer (a), (+)-4-((3RS,3aRS)-3-(4-fluorophenyl)-7-hydroxy-3,3a,4,5-
tetrahydrobenzo[glindazol-2-yl)benzonitrile, was the first eluting product (peach colored
solid, 187 mg). 'H NMR (400 MHz, DMSO-dg) & ppm 0.75 (m, 1 H), 1.74 (m, 1 H), 2.69
(m, 1 H), 2.83 (m, 1 H), 3.80 (ddd, J=13.38, 10.84, 4.69 Hz, 1 H), 5.75 (d, J=10.94 Hz, 1
H), 6.57 (d, J=2.34 Hz, 1 H), 6.72 (dd, J=8.59, 2.34 Hz, 1 H), 7.12 (m, 5 H), 7.31 (m, 1
H), 7.51 (d, J=8.98 Hz, 2 H), 7.85 (d, J=8.59 Hz, 1 H), 9.88 (s, 1 H). ES-MS m/z 384
(M+H). The trans diastereomer (b), (+)-4-((3RS,3aSR)-3-(4-fluorophenyl)-7-hydroxy-
3,3a,4,5-tetrahydrobenzo[g]indazol-2-yl)benzonitrile, was the second eluting product
(peach colored solid, 21.5 mg). 'H NMR (400 MHz, DMSO-ds) & ppm 1.91 (qd, J=12.786,
5.47 Hz, 1 H), 2.17 (m, 1 H), 2.82 (m, 2 H), 3.24 (ddd, J=12.99, 11.03, 4.88 Hz, 1 H),
4.90 (d, J=11.33 Hz, 1 H), 6.61 (d, J=2.34 Hz, 1 H), 6.71 (dd, J=8.59, 2.34 Hz, 1 H),
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was concentrated to give the crude nethyl ester

(yellow solid, 217 ng). ES-M5 mlz 434 (M+H). 133 WO
wQe@8/08538800 PCT/ 1 B2007/ 003207 5 Exanpl e 94 Ne@I/B200#003207

~~0OH d

(3S, 3aR) - 2- (3-chl or 0- 4- cyanophenyl ) - 3-cycl opent yl - 3a-m

et hyl - 3, 3a, 4, 5-t et rahydro- 2H

benzo[ g] i ndazol e- 7-carboxylic acid 10 To a sol uti on of

di i sopropylam ne (0.0772 nL, 0.551 mmol) in

s o ohThrEN L AT A4 Bt B P52 5 e v 2

10

15

20

25

H), 778 (4, J=8\56 Biz, 1@12”9'8@ (851 Hy ESLMBIMAR 384 (M+H).
(3S, aR) met hyl (3- chl or 0- 4- cyanophenyl ) - 3-
cycl opentyl -3, 3a, 4,5-tetrahyd ro-2 H -be nzo[g]i
ndazol e- 7- car boxyl ate (ﬁ%g@dﬁg{l@g% 159 15 ny, 0. 367
nmol ) i n tetrahydrofuran nm.) was added dropw se.
After 1 hour at -78, |odthane (O 0343 nm., 0.551
nmol ) was added. The r®at egl -78 C and
moni t ored by LCVB. After 2 hg AN {"ﬁ%r 0.015 niL of
i odonet hane was added. NN um fiéxanet hyl di si | azi de
(1.0 Min tetrahydrof 0.100 ni, 0.100 nmol) was
added, followed by gpn0 er 0. 015 ni i odonet hane.
Allowed to slowy Narmco room 20 tenperature

LT BB 4 BRI F R b PP Btz

reaction mxture was neutW)abetaﬁﬁbleMth 0.5 nL of 3 N
hydrogen chloride and concentrated under a stream of
nitrogen. The residue was dissolved in

di medeiitlef @inEsTindRL B bRpBRL frérh IN- fop Aty BhethyIENE)-5.oR0-
filter and purlfl ed %ﬂé@ reverse gﬁggg ﬁ% (60yto )55%

5,640 &tt@trﬁrwdrqrephmam&yﬁs%tmerq (Foeraratien 86)ads-chigreyfve

hyérgﬁpﬁﬁgﬁi@wlew M_Eacc‘i‘)ﬁ:l @ E&Me@moli]@(tan solid,
159 Brg) 6.37ommos .59% yiel)d). Hhe@:tled:pﬁmﬁamwag lamem)presergm( $) N-
(3éﬁ@dﬁ%32%%3-&‘9tiro,—_ﬂ-cyafn%%%P&I}-S?_yglogeﬁ&l-&% ’4]5-%%9%{?%1 —bH-
]Ehdaizlm ﬂ)éﬁetarﬁ»d@l 1H WRO(40mM|2z Hi)MStDrd%J S-ppih 108(-m. 59 (m, 7
3 09 - 56 2( n& I—gn
H),11_. 0587 (91 @)H) gga,\,g gﬁﬁm@y)(mp‘b(s 3 H), 2.13 - 2. 24 1H),2.78 -
2.97 (m, 2 H), 3.51 (ddd, J=13.56, 9.26, 4.83 Hz, 1 H), 4.86 (dd, J=9.26, 5.50 Hz, 1 H),
7.11 (dd, J=9.26, 1.48 Hz, 1 H), 7.32 (d, J=1.88 Hz, 1 H), 7.46 (dd, 4=8.59, 1.88 Hz, 1
H), 7.60 (s, 1 H), 7.64 (d, J=8.86 Hz, 1 H), 7.93 (d, J=8.59 Hz, 1 H), 10.11 (s, 1 H). ES-
MS m/z 433 (M+H).

Example 92

N Cl
2-(3-chloro-4-cyanophenyl)-3-(4-flucrophenyl)-2,3,3a,4-tetrahydrochromeno[4, 3
clpyrazol-7-yl trifluoromethanesulfonate
132



10

15

20

25

30

30 Exanple 95 134 WD 2008/ 053300 PCT/1B2007/003207 F
O NNHO N5 C

W@ 2R3858Y6 2- ( 3- chl or 0- 4- cyanophenyl ) - 3- (4- f | uoPCPIB20Y1/003207
-N-(2- (et hyl sul fonyl ) et hyl ) -
3,3a, 4, 5-tetrahydro- 2H benzo[ g] i ndazol e- 7- car boxam de
The title conmpound was prepared from
(3R, 3aR) - 2- (3-chl or 0- 4- cyanophenyl ) - 3- 10
(4-fluorophenyl) -3, 3a, 4, 5-t et rahydr o- 2H benzo[ g] i ndazo
| e-7-carboxylic acid (Exanple 3) and
2- (et hyl sul f onyl ) et hanam ne hydrochl ori de accordi ng
t o ANkixhoe of B-(4Eidoid@@ngviide neMHoxoEivBRad&)-yi3 ppm O 75 -

tnflLﬁqfome%\nbgs%lg)na?lq_ggp%raég\séﬁ'(iﬁ\p_@gg% 5g§nr§§l) ,% chlgroG
hydda—‘zﬁwyﬂn%nlzbmtrﬂe h)ydrodhiBAdé (M@parhﬁ&ﬁ 14352 g, 014 méhoWahE ethanol (5
H, 5.93 (d, J=11.01 Hz, 1 81 - 7.44 (m 6

mL)-;Nq;Bst(r@d under gegqn At 801% for three Jyuozms (e mixyre w;asmo(q%to room

temée‘t%tvjlr% qga i)%cgktratéd "Q/Va}_'%'\%%r;ﬂd%dé ¥ 1g%édd%mx&i)a@egxtﬁre%8hmes

withgpethglgnp ablorme[\wmshed with Bdne,Niried ave( Baghesium sulfate, filterd and
conbiGh (- XARARK Rt Tk BultitPbP RESM bhadk s Eiid! U

chrdmahogi'apﬁy@n%ﬂmj grsiichgjel odlazwl (¢ Oo%aaeﬂhgbeamoﬂmnﬂé) TRere fractions
oun

it
werb ppafed P F ErAEndEP o ey the! diBayng dvelionLsgiy 75 ey 014 mmol,
28% yletd) etrhahmé obﬂrp%uhu msm[ga]y pregerﬂé@ (’+)°—§33-R3 -846R)x(3ichloro-4- - -

acid (Exa yl sul f onyl ) et hanam ne

2- (e
CyaRgRIes T A ezl g ok A RHBORTOTGBOIA Seyrarol-7-y
tnﬂxfc?&i?%wéﬂ%@@g}dag& g-i ﬁmﬁf 400 MHz, DMSO-do) 3 pBm 3,25 (dd, J=12.89,
10.47 Hz, 1 H), 4.22 - 4.35 (m, 1 H), 4.42 (dd, J=10.34, 6.04 Hz, 1 H), 6.00 (d, J=11.28
Hz, 1 H), 6.77 - 7.51 (m, 8 H), 7.68 (d, J=8.59 Hz, 1 H), 8.10 (d, J=9.40 Hz, 1 H). ES-
MS m/z 553 (M+H).

Example 93
N. 2
N=—
0
cl /

(3S,3aR)-methyl 2-(3-chloro-4-cyanophenyl)-3-cyclopentyl-3,3a,4,5-tetrahydro-2H-

benzolglindazole-7-carboxylate

A solution of (trimethylsilyl)diazomethane (2.0 M in diethyl ether, 0.286 mL, 0.572
mmol) was added to a solution of (3S,3aR)-2-(3-chioro-4-cyanophenyl)-3-cyclopentyl-
3,3a,4,5-tetrahydro-2H-benzo[gJindazole-7-carboxylic acid, Example 16 (200 mg, 0.476
mmol) in tetrahydrofuran (3 mL) and methanol (1 mL). After 90 minutes, the reaction
was concentrated to give the crude methyl ester (yellow solid, 217 mg). ES-MS m/z 434
(M+H).
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135 WO 2008/ 053300 PCT/1B2007/003207 5
fl uorophenyl)-N-(2-(nethyl sul fonyl)ethyl)-3, 3a, 4,5-tet
WO 2Wga5330RH- benzo[ g] i ndazol e- 7 car boxam de, thRCTIBR007/003207
di astereoner, using reverse phase HPLC. 1H NWMR (400
MHz, DWM5O-d6) 6 ppm1.95 - 2.07 (m 1 H), 2.22 - 2.30
(m 1 H, 2.92 - 3.02 (m 2 H, 3.02- 3.05(m 3 H),
3.38 (t, J=6.98 Hz, 2 H), 3.41 - 3.48 (m 1 H), 3.65 -
3.7 (m 2 H), 5. 18 J=10.47 Hz, 1 H), 6.83 (dd,
J=8.86, 2.15 Hz, 2.15 Hz, 1 H), 7.25
10 7.30 (m 2 H), 748-%{%@%(%92% 767(d
J=8.86 Hz, 1 H), 7.73 (s, 1 H, 7.76 (dd, J=8.19,
1.48 Hz, 1 H), 8.05 (d, J=8.32 Hz, | H, 8.79 (t,
J=5.64 Hz, 1 H): HRMVB m 51.1310 (M+H). Exanple 97

15 Fi I ONNH~~ sO q =

2- (3-chl or o- 4- cyanopheny] ) - 8- orophenyl ) -N-(2-(ne
thyl sul fonyl) et hyl) - 3, NS +ET rhy® ro-

H benzo[ g] i ndazol el\é poxam de'20” TRe title conpound
was prepared fro (3 chI or 0- 4- cyanogMényl ) - 3- (4-

fl uorophenyl) -3,
(sseaaga)(& E(Seémcla’@y%byar@ﬁgbaw B{Wblbﬁdmly?fsa%m'étm;ilﬁm@ﬁ’,_B#tétrahyd ro-2H-
aci ampl e an 0 t hanam ne
hydr ochl ori de acd§dP é%ﬁi%% n¥ﬁégtlt|e
conpound was | argely present as

L]I(BRS 3aRS) - 2- (3-chl oro0-4-c anophen
& »pPlEign BE diisopropianmins 60T Ghiil Q(S%Qm)\mgls in tetrahydrofuran

(. %@}gggg% g;‘\ﬁg%ggﬁﬁﬁ'ﬁ@@gﬁ%g@z' %@g@ﬁgg?r?eészé 206 mL, 0.514 mmol).
After 88 n(imtes, dolutlorvaf (3S13a89-rhethyl 2(3Hhlo@-88yanapheaylf-G:
cycgogg%glggﬁ?ﬂ,a—t%‘% d2indkoen %ﬁo c=27|%ar6%eyba§ 5 (Eoggmigje 93; 159
mg( 0167 nithol) in B&abylroflrdrd (DA Nl wak ddded Hrépivise.7 ARér ( puiGat -78.
°C. Redpricshand 0342 it .35 rimbh wat afidgh 3 Thiseaciopjwasgeppat 78 °C
and Efr(]grnr%??gdgg Lk%\g%.l Artbr 2R, Bhéthaprd.ot3 HL oMbibmeBfane was added.
Lithium hexamethyldisilazide (1.0 M in tetrahydrofuran, 0.100 mL, 0.100 mmol) was
added, followed by another 0.015 mL iodomethane. Allowed to slowly warm to room
temperature overnight. The reaction was treated with 0.5 mL methanol and 0.5 mL 2.5
N NaOH. After 4 hours, the reaction mixture was neutralized.with 0.5 mL of 3 N
hydrogen chloride and concentrated under a stream of nitrogen. The residue was
dissolved in dimethylformamide/methanol, filtered through a syringe filter and purified by
reverse-phase HPLC (60 to 95% acetonitrile/water/0.056% trifluoroacetic acid) to give the
title compound (yellow solid, 48.6 mg, 0.112 mmol, 30.5% yield). 'H NMR (400 MHz,
DMSO-dg) 8 ppm 13.06 (br. s., 1 H), 8.10 (d, J=8.2 Hz, 1 H), 7.87 (s, 1 H), 7.81 (d, J=7.8
Hz, 1 H), 7.69 (d, J=9.0 Hz, 1 H), 7.43 (s, 1 H), 7.23 (d, J=9.0 Hz, 1 H), 4.57 (d, J=5.9
Hz, 1 H), 3.01-3.10 (m, 2 H), 1.91-2.11 (m, 3 H), 1.71 - 1.82 (m, 1 H), 1.09 - 1.56 (m,
7 H), 1.06 (s, 3 H). ES-MS m/z 434 (M+H).

Example 95
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WD 2008/ 053300 PCT/ 1 B2007/003207 F NN HSO N C

()- (3RS, 3aSR) - 2- ( 3-chl or 0- 4- cyanophenyl ) - 3- (4-fl uor oph
we@eooBpsINeq 2- (net hyl sul finyl)ethyl)-3,3a,4, 5-PEL/IB2007/003207

hydr o- 2H benzo[ g] i ndazol e- 7- car boxam de The title

conmpound was prepared from

2-(3-chl or o- 4- cyanophenyl )-3-(4 10

fl uorophenyl) -3, 3a, 4, 5-t etrahydr o- 2H benzo[ g] i ndazol e-

7-carboxylic acid (Exanple 2) and

2- (et hyl sul fi nyE) et hanam neam ne accordi ng to Met hod

F: 1H NWVR (400- MHz MSO-d6) 6 ppm 1.94 - 2.07 (m 1

H, 2.22 - 2.30 (n , Q61 (m 3H), 2.85

2.93(m1H) 2.93 - ), 342 - 3.10 (m 1

H, 3.39 - 3.48 (m 7’1\,‘§ﬂm2H), 5.18

(d, J=10.74 Hz 1 6 83 (dd J 8 86, ¥.15 Hz, 1 H),

7.21 (d, J=2.42 ~15 1 H, 7.24 - 7.31 (m 2H),

7.47 - 7.53 (MN2Z H)g 7.67 (d, J=8.86 Hz, 1 H), 7.74

(s, 1 H, 7.76 (dd, 3832 1.34 Hz, | H), 8.04 (d
(3R;8aRp2R-chibrdi;cy@ngahdny|)- 3}(3-’6fll!3:@ophenyn) NH(2- (memMsuﬁq)rzyl)etnyl)

O (3o st iAo BanalteBeble SEkBraMd . <

ul fonyl)ethyl)-3- (tetrahydro- 2H pyran-4-yl)-3, 3a 4,

t5 | %I‘ﬁér@gﬁg%gﬁé#q\gégﬁ g_az O@% fZaFg)ai-?éch?loro-g cyanophenyl) -3-
(4-ﬂ(1brdp%§ﬁ§l§’*@@5)%5’—1?%@%@29 lfbn%[g]mdazodlre 7ic)arboxyllc acid (Example 3)
ano -(tetra ran
anchyangs %zrwaﬁti\@pgqn.nnm%%p@ s deaamisid dvgtiod £ W NRAR (400
MHE Eﬁfﬂr%gi & %@grﬁ@jsz %@gm '7?3!'1)8% nayj, ResyTi 862 (m, 2 H),

acco 400 O d6)
3.0pEN3H)L9. 38 (1,.J28.86nklz, 2 Hl),,3 47 @ J=6.624%z, @rhl) 3. QQ—(ﬁdd,lJ-zMS 43,

1.4, ﬁ;%??ﬂsHiss,L-B%%J,S-ﬁ@éﬁls*g}wz—ooé? fosigh Fe8%Be.se bz

1 HRGT70 B2004), 08230d, J<8. 29,9348 Hi, 2H))8.12(B5=8.32 195 (i), 8278 (t,

J=5}(_%{j|ﬂ§,'10&);-H§M§5m&rg51?1§j)3’(IV?-FI—B,S - 3.75 (m 5 H, 4.78

Example 96

2-(3-chloro-4-cyanophenyl)-3-(4-fluorophenyi)-N-(2-(methylsulfonyl)ethyl)-3,3a,4,5-
tetrahydro-2H-benzo[glindazole-7-carboxamide

The title compound was prepared from 2-(3-chloro-4-cyanophenyl)-3-(4-
fluorophenyl)-3,3a,4,5-tetrahydro-2H-benzo[glindazole-7-carboxylic acid (Example 2)
and 2-(methylsulfonyl)ethanamine hydrochloride according to Method F. The title
compound was isolated as (x)-(3RS,3aSR)-2-(3-chloro-4-cyanophenyl)-3-(4-
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J=9.70, 3.48 Hz, 1 H), 7.16 (d, J=8.42 Hz, 1 H), 7.40

(s, 1 H, 7.66 - 7.77 (m 3 H), 803 (d, J=8.05 Hz, 1
woRgos®38Ba0 (t, J=5.31 Hz, 1 H); ES-M5 niz 525 (R#HB2000003207

Exanple 100 O NN HO-0O0 N\CO 15

()- (3SR, 3aRS) - 2- (3-chl oro- 4- cyanophenyl ) - N- (2- (net hyl s

ul finyl)ethyl)-3-(tetrahydro-2H pyran-4-yl)-3,

3a, 4, 5-t et rahydr o- 2H benzo[ g] i ndazol e- 7- car boxam de

The title conpound was prepared from

fuofdp R IS AP AV 7 b S5 ey gp RHebopgolgliadeagle 7
carboXBWid tRdntvest ddtarkbRdazmiky révearihasy IHFthaciwlNMR (400 MHz,

npl e 36) and 2- math | sul f onyl ) et hanam n

DMéthieéémpmmé &:Woffﬂ,l hb). 22)23 02M8t(Abd . 283 Pw (mod H), 3.02 -

30%,4 g@ﬁ%@@ é% g@%lglz%ﬁ %44 -%Zaié{oﬁi 12HT)356]51 §371(HLED§ H), 5.18

(d, J= 10747 Hz, DBI),(6183 2dd-)=88628. 15+ﬁ>zsa-lx h21 (), uqyzm—gﬂm 7.25 -

7.30(3 32 w %&Hbgagsqquz ig)sv 67 {d) uxg 8%y, .}g-l)(z 7%2& Hf'HW? 76 (dd,

J= 8(11;;11 4849z ,80H), %@?gd—w,-S.’BZHﬂz 1H) 8. 7-3)(( .25 .64z, 11 H); HRM&4m/z
7.71 J=8.59 Hz, 1 7.73 - 7.77 (m 1
551%653,107(%)(3, 1 H), 8.08 (d, J=8.06 Hz, 1 H), 25 8.79
(t, J=5.50 Hz, 1 H; HRMS niz 541.1702 (M+H). Exanple
101 138 WD 2008/ 053300 PCT/1B2007/003207 F O N
H\-SO 5 N Cl Example 97
() - (3RS, 3aRS) - 2- (3-chl or o- 4- cyanophenyl ) - 3- (4-f 1 uor oph
enyl)-N-[2- (rrethlylsulflnyl)ethyl]-S,
3a, 4, 5-t et rahydr o=2B~henzo[ g] i ndazol e- 7- car boxam de
The title conpound § prepaxed frgm
2- (3-chl or o- 4- cyanopheny /
fl uorophenyl) -3, 3a, 4, 5- ' A eQZ%[ g] i ndazol e-
7-carboxylic acid 1 2) 10 &hd
2- (met hyl sul finyl) nam ne accor di ng to Method F. 1H
NVR (400 MHz, 6)6 ppm 0.81 (ddd, J=25.98,
12.69, 4.57 Hz, "1 & 1.70'- 1.84 (rn )" 3 H 2.27 (t,

i—ficﬁ%ro—&oyanophenyl)—3—(4—ﬂuorophenyI)—N—(2—(methylsulfonyl)ethyl)-3,3a,4,5-
tetrahydro-2H-benzo[glindazole-7-carboxamide

The title compound was prepared from 2-(3-chloro-4-cyanophenyl)-3-(4-
fluorophenyl)-3,3a,4,5-tetrahydro-2H-benzo[glindazole-7-carboxylic acid (Example 2)
and 2-(methylsulfonyl)ethanamine hydrochloride according to Method F. The title
compound was largely present as (+)-(3RS,3aRS)-2-(3-chloro-4-cyanophenyl)-3-(4-
fluorophenyl)-N-(2-(methylsulfonyl)ethyl)-3,3a,4,5-tetrahydro-2H-benzogjindazole-7-
carboxamide. 'H NMR (400 MHz, DMSO-dgs) & ppm 0.76 - 0.88 (m, 1 H), 1.77 - 1.84 (m,
1 H), 2.83-2.92 (m, 1 H), 2.92 - 3.00 (m, 1 H), 3.03 (s, 3 H), 3.37 (t, J=6.85 Hz, 2 H),
3.63-3.70 (m, 2H), 3.92-4.01 (m, 1 H), 5.93 (d, J=11.01 Hz, 1 H), 7.07 - 7.24 (m, 6
H), 7.66 (d, J=8.86 Hz, 1 H), 7.70 (s, 1 H), 7.76 (dd, J=8.19, 1.48 Hz, 1 H), 8.14 (d,
J=8.32 Hz, 1 H), 8.78 (t, J=5.64 Hz, 1 H); HRMS m/z 551.1310 (M+H).

Example 98

136



10

15

20

25

Hz, 2 H, 2.84 - 3.02 (m 2 H, 3.23 - 3.30 (m 2 H),

3.96 (ddd, J=13.36, 11.35, 4.83 Hz, 1 H), 5.92 (d,
w2805 Hz, 1 H), 6.90 - 7.28 (m 6 H), 7.66P¢TIB2007/003207

J=8.59 Hz, 1 H), 7.71 (s, 1 H), 7.76 (dd, J=8.32,

1.34 Hz, 1 H), 8.11 (d, J=8.06 Hz, 1 H), 8.53 (t,

J=5.50 Hz, 1 H), 15 12.04 (br. s., 1 H; HRVS mz

535.1357 (MtH). Exanple 102 F O N NHO NH 20 N

@

N- ( 3- am no- 3- oxopr opyl ) - 2- ( 3- chl or 0- 4- cyanophenyl ) - 3- (
4-fl uorophenyl)-3, 3a,4, 5- tetrahydro-2
H benzo[ g] i ndazol g- 7- car boxam de The title conpound

fl uorophenyl ) -3, 3a,4, & cl /'/ benzo[ g] i ndazol e-
7-carboxylic acid (Exanpl e _2) and 0

3- am nopr opanam de ‘ acﬁ:o didhg to Method
F. The title conpo was | argely present as

()- (3RS, 3aRS) - N- ( 3< & no- 3- oxopropyl ) -2-(3-chloro-4
cyanophenyl ) - 3- & wprophenyl ) - 3, 3a, 4,

5-t et rahydro-2H benzol g] i ndazol e- 7- carboxam de. 1H
NMR ((4P(BR%13aSRM3I3dh)ord-4pgyanOpienyd)-B(Bfludraphdnybi) N-(2-

5 (petyisuigyddy)-3 7, 1 3eahy oo - bepzplgliniarola- Tcayboamide
Thé i d FroftD2+(3-8hiéfo- #o 4-

(b 8é compolliq g pretireq Roftba (o kit yafopieny
Auofephienyihp,ogt belfamdra 2 -benaplGlingazols-frearspupfé ayd §Giqrgple 2)
andl2-GhethylsBfn{ifbihdm=iniR8arihe a"ccb')din%toﬁ@eﬂ'r%d . H NVR @@OMH*Z, T

(dd, JZ8.06, 1.34 Hz, 1 H), 8.11 (d, J=8.06 Hz, ,
DM8(5ds) Gtppnd $9464L.0% (M11 H),; 2.EBRNVB. 38 (M, F11d), 2587 2.84 K, 3 HY02.85 -

C
255 BT I 207 6P b B AR 1y O L dPo ity 1 B s -7
(m, 2, Hp 5t 16t (dabeyth. B4 Bi, 1 H), 6.83 (dd, J=8.86, 2.15 Hz, 1 H), 7.21 (d, J=2.42 Hz,
1 H), 7.24 -7.31 (m, 2 H), 7.47 - 7.53 (m, 2 H), 7.67 (d, J=8.86 Hz, 1 H), 7.74 (s, 1 H),
7.76 (dd, J=8.32, 1.34 Hz, 1 H), 8.04 (d, J=8.06 Hz, 1 H), 8.83 (t, J=5.50 Hz, 1 H);
HRMS m/z 535.1365 (M+H).

Example 99

9]
H s

(+)-(3SR,3aRS)-2-(3-chloro-4-cyanophenyl)-N-(2-(methylsulfonyl)ethyl)-3-(tetrahydro-
2H-pyran-4-y1)-3,3a,4,5-tetrahydro-2H-benzo[g]indazole-7-carboxamide
The title compound was prepared from (£)-(3SR,3aRS)-2-(3-chloro-4-
cyanophenyl)-3-(tetrahydro-2H-pyran-4-yl)-3,3a,4,5-tetrahydro-2H-benzo[glindazole-7-
carboxylic acid (Example 36) and 2-(methylsulfinyl)ethanamineamine according to
Method F. 'H NMR (400 MHz, DMSO-de) 3 ppm 1.19 - 1.28 (m, 2 H), 1.31 - 1.42 (m, 1
H), 1.44 - 153 (m, 1 H), 1.83 - 1.94 (m, 2 H), 2.19-2.29 (m, 1 H), 2.56 (s, 3 H), 2.82 -
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benzo[ g] i ndazol e- 7- car boxam do) hexanoi ¢ acid 15 The
title conpound was prepared from
WQ2{084833b®r 0- 4- cyanophenyl ) - 3- (4- PCT/IB2007/003207
fl uor ophenyl) -3, 3a, 4, 5-t et rahydr o- 2H benzo[ g] i ndazol e-
7-carboxylic acid (Exanple 2) and net hyl
6- am nohexyrat e hydrochl ori de according to Method F
and Method C. The title conpound was |argely present
as () 6- (( 3RS, 3aRS) - 2- (3- chl or o- 4- cyanophenyl ) - 3-

2 o dimy 218, BB R e B 05 o 16 hhet WS 1400 MR .78 (e

J= sDIx@Q d@Hzm m;nT Qs?@ J—80423ﬁz(ffH) 17 kb (s, 4 ﬁ)67 66L 7847&)% 3H), 8.03

dz‘ 595 st 1d~i) @rﬁ1 14%)6313H401 mﬁ&éﬂs( 174 QZHMHﬂ) 64 (br.
s., 2 H, 3.92- 400 (m 1 H), 5.93 (d, J=11.01 Hz, |
H, 6.83 (br. s., I H, 7.17 (t, 4 H, 7.34 (s, 1I$,
7.66 (d, J=8.86 Hz, 1 H, 7.70 (s, 1 H, 7.75 (dd,
J=8.06, 1.34 Hz, 1 H, 8.11 (d, J=8.06 Hz, | H), 8.55
(t, J=5.64 Hz, 1 H); HRVS niz 559.1895 (M+H). 25
Exanpl e 104 140 WD 2008/ 053300 PCT/1B2007/003207 F O
NNH- OH 5 NC 5- (2 (
| or o- 4- cyanophenyl ) - ?Ef’ﬁamﬂ]%m%nyl) 3, 3a, 4,
5-t et rahydro-2H
benzo[ g] i ndazol e- 7- car boxam do) pent anoi ¢ aci d The
title conpound was @tepared from

0
fl uorophenyl) -3, 3a, 4,5~ ﬁFLbe o[g]lndazole-

7-carboxylic acid (
5-am nopentyrate h
and Method C. The
as ()-5-((3RS, 3aRS5)
(4-fl uorophenyl) -3,

(+)33SR, RHLI- wﬂmbwﬂ%&m}mhw&%tﬁylhﬁ@}é@m@ geﬁrsﬁydro-zH-

ntanoic acid. 1H N

( ddd, Py=2pst-gh-3,3e4, Qéetrarhmo-ﬂ!z* -bgnzgg] mdqzczt@ﬂ caxb%fmulﬁ?

? St ooy hrepafdl g £y SR S Gehbip:
cyampBemG),-S-lmtmhydrd-.%BpHan-A&ylHﬁ,3a54,9-3etfahydﬂc;=lﬂi.—tﬁa‘nzb[g,]indazole—?-
ca%g%ic%g?dﬂii’xg&p?e%é)@rkdg?d!(_pnlj@g[sﬁgc,)rgy%jeg‘]gﬁ%@?r?elﬁfdro%hI'o_plde according
to Method F. 'H NMR (400 MHz, DMSO-ds) § ppm 1.25 - 1.32 (m, 2 H), 1.41 (ddd,
J=24.50, 12.42, 4.43 Hz, 1 H), 1.51 - 1.57 (m, 1 H), 1.87 - 1.99 (m, 2 H), 2.25 - 2.33 (m
1 H), 2.87 - 3.00 (m, 1 H), 3.04 (s, 3 H), 3.08 - 3.21 (m, 3 H), 3.38 (t, J=6.85 Hz, 2 H),
3.61-3.79 (m, 5 H), 4.82 (dd, J=9.80, 3.63 Hz, 1 H), 7.18 - 7.23 (m, 1 H), 7.44 (s, 1 H),
7.71 (d, J=8.59 Hz, 1 H), 7.73 - 7.77 (m, 1 H), 7.78 (s, 1 H), 8.08 (d, J=8.06 Hz, 1 H),
8.79 (t, J=5.50 Hz, 1 H); HRMS m/z 541.1702 (M+H).

hl ori de acco dlng ¢o Met hod F
e conpound was | argely present
1(3-chloro-4-cyanopheny|)-3--

Example 101
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H, 8.11 (d, J=8.32 Hz, 1 H), 8.51 (t, J=5.64 Hz, 1

H, 12.02 (br. s., 1 H; HRMS mz 545.1745 (M+H). 20
we@spFs0d05 0 00 NNH-~"SN2 N d PCT/IB2007/003207

N-[ 2- (am nosul fonyl ) et hyl ]-2-(3-chl oro-4-cyanophenyl ) -

3- (tetrahydro-2H pyran-4-yl)-

3, 3a, 4, 5-tetrahydro-2H benzo[ g] i ndazol e- 7- car boxam de

25 The title conmpound was prepared from

2- (3-chl or o- 4- cyanophenyl ) - 3- (tetrahydro

2H pyran-4-y()-3, 3a, 4, 5-tetrahydro- 2H benzo[ g] i ndazol e

- 7- carboxylic acid \anple 36) and

S
2- am nonet hanesul f g @ drochl gri-de according to
Met hod F. The titl e>THhy a&

vas 4 ar gel y present as
()- (3SR, 3aRS) - N-[ 2- (am Qost 1) 6

! ]02-(3 141 WO
2008/ 053300 PCT/ 1B 00%207 5 Hm(‘

chl or o- 4- cyanophen - (tetrahydro-2H pyran 4-yl)-3,3
a, 4, 5-tetrahydr Q4 H enzo[g] i ndazol e- 7- car boxam de. 'H
NI\/R(4OOI\/Hz ® 8 ppm1.18 - 1.28 (m 2 H),

1.31 5
1o %%%Fggﬁgaﬁ‘s%:bz@chl%oﬁ cyap}%p?grﬁ{l)n% (A%flg&;bpﬂr%r%é)sN-([%i
1 d(hi)ethyl_’sgtﬁgmgi)etgyﬂg &’ag; 53|eﬂrhhyd306~5ﬂ ber&o@nﬁﬁol?—?i%arb%kaﬁﬁde
( %h&%ﬁlﬁfon&)owg WFSﬁéfe%'egl){r’OpB 2 %%— é@)’ro %—p}_%’gop(ﬁﬁnyg (31_64-
fluo%&\%n%@%((&b 4 Sztgtrél@drB-QHlbér‘)zo[gﬁln@ch{léJ 613?5@)&/90 b'éud (Ekamgle 2)
ES- M5 ni 7z (MrH) . anple 106 £ O NN
@petjjglsulf nyl)ethanamme accordlng to Method F. '"H NMR (400 MHz, DMSO-
heay! 4y f ,
de)é,pbéi_é.g? ggk?]d; drggé?&’ §986N£8Y IHZ 314 Fouor @PREWH) - B23%; J=7.38
Hz, 2 H), 2.84 - 3.02 (m, 2 H), 3.23 - 3.30 (m, 2 H), 3.96 (ddd, J=13.36, 11.35, 4.83 Hz,
1 H), 5.92 (d, J=11.01 Hz, 1 H), 6.90 - 7.28 (m, 6 H), 7.66 (d, J=8.59 Hz, 1 H), 7.71 (s, 1

15

20

25

H), 7.76 (dd, J=8.32, 1.34 Hz, 1 H), 8.11 (d, J=8.06 Hz, 1 H), 8.53 (t, J=5.50 Hz, 1 H),
12.04 (br. s., 1 H); HRMS m/z 535.1357 (M+H).

Example 102

N-(3-amino-3-oxopropyl)-2-(3-chloro-4-cyanophenyl)-3-(4-fluorophenyl)-3,3a,4,5-
tetrahydro-2H-benzolglindazole-7-carboxamide
The title compound was prepared from 2-(3-chloro-4-cyanophenyl)-3-(4-
fluorophenyl)-3,3a,4,5-tetrahydro-2H-benzo[glindazole-7-carboxylic acid (Example 2)
and 3-aminopropanamide hydrochloride according to Method F. The title compound
was largely present as (+)-(3RS,3aRS)-N-(3-amino-3-oxopropyl)-2-(3-chloro-4-
cyanophenyl)-3-(4-fluorophenyl)-3,3a,4,5-tetrahydro-2H-benzo[glindazole-7-
carboxamide. 'H NMR (400 MHz, DMSO-ds) 3 ppm 0.75 - 0.87 (m, 1H), 1.76 - 1.84 (m,
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benzo[ g] i ndazol e- 7- car boxami do) but anoi ¢ acid The title
conpound was prepared from

WQ2(08/0843b@r o- 4- cyanophenyl ) - 3- (4- PCT/IB2007/003207
fl uorophenyl) -3, 3a, 4, 5-t et rahydr o- 2H benzo[ g] i ndazol e-
7-carboxylic acid (Exanple 2) and et hyl
4- am nobutyrate hydrochl oride according to Method F
and Method C. The title 20 conpound was | argely
present as
()-4-((3RS, 3aRS) - 2- ( 3-chl or 0- 4- cyanophenyl ) - 84

1 H)f R@dr(bgreérdglNz, 2 HR&,8% 2.91 (m, 1 H), 2.91-3.02 (m, 1 H), 3.40 - 3.46 (m,

2 WGP ALPAENE) ISk S DA )RS RS, 1 )

7.47((0)4 H), )34 (5, T6H); 7.5684, {+8.86 Hz) 1 H}, BIO(S,1 HR 75 (del, 948.06, 1.34

Hz, H)r-ﬁzg(rgkd Jﬁ?%ﬁ(ani zﬁ;??t (D8 6% 1D 148 %%M%n'_é)g1éq§§}(M+H).

(d, J=1 1.01 Hz, 1 ,683-747(m6H),766d
J=8.59 Hz, 25 1 H), 7.71 777(dd J=8. 32,
1.61 Hz, 1 H), 8.13 (d, %’Saé” 8.82 (t,

J=5.50 Hz, 1 H); HRMS nmlz 531. 1596 (N%FD Exanpl e 107
142 WO 2008/ 053300 PCT/1B2007/003207 F O NN NNN
Cl N~ 2-(3-ch fgee<4- cyanophenyl ) - N,

N- bi s(2- (di et hyl [
o)et hyl)-3-(4-fl 3
ro-ZFLbenzo[g]rndazo
bi strifl uoroacetats
from2-(3-chlorg cyanophenyl ) - 3- (4-
quorophenth 3,34, 4, 5-tetrahydro- 2H—ben.o[g i ndazol e-
7-carboxylic acrdC(Exaane 2) 10 and

N L AT AL ARG SRR 3055 b 2

() - (3RS, 3aRYerzo[dlindhrdeJ-carbgxamighiweyancidlarldbi s(2- -

L O o YoM PSR Ao e
fluokophien /-6 18 H adetratiyero-2 H-dviRo[glin a2 dhe-7 -daksyti€ pci@ (Erample 2)
andghgt?rgl(%g%‘rqph‘éégrgtﬁs ﬁydg%cz:hlgrrqq) ac%?eylé'gz o &I g%d( '%nag‘i %k%ﬁocig The
trtre%o%oun§ wWes rérgb ré&ent%s% 6- (@r@sém) Q (frrl)chlo% 58cé/€ah6phenyl) -3-
(4~ fIyggropAJen)ql) g;gsams qtrah)ydrcg—Zlggaqn@o gjlﬁg[qquq 7f¢@rb@(apq)|do hemnorc acid.
'y w?z é%gﬂ;ﬁi% %l\'jﬁ%g %&%&g&?g?% o7 o fiir) (flrg? 3%4?-@“ H21), 5.34 ¢
J=7H)2 H8.BH), (@83 - 2.91 (m, 1 H), 2.91 -3.02 (m, 1 H), 3.40 - 3.46 (m, 2H) 364(br.
s., 2 H), 3.92 - 4.00 (m, 1 H), 5.93 (d, J=11.01 Hz, 1 H), 6.83 (br. 5., 1 H), 7.17 (t, 4 H),
7.34 (s, 1 H), 7.66 (d, J=8.86 Hz, 1 H), 7.70 (s, 1 H), 7.75 (dd, J=8.06, 1.34 Hz, 1 H),
8.11 (d, J=8.06 Hz, 1 H), 8.55 (t, J=5.64 Hz, 1 H); HRMS m/z 559.1895 (M+H).

,5- tetra hyd

h’e title cdhpournd was prepared

Example 104
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S., 2 H; HRVSE mz 643.3334 (M+tH). 20 Exanple 108 F
NN H\~-NO\-4 / O NC

W@ »608/0880q ( 3RS, 3aSR) - 2- ( 3- chl or 0- 4- cyanopheny| P BIK2467403207
uor ophenyl ) -3, 3a, 4, 5-tetrahydro-
2H benzo[ g] i ndazol e- 7- car boxam do) acet anmi do) aceti c
acid 25 The title conpound was prepared fromthe
2- (3-chl or o- 4- cyanophenyl ) - 3- (4- fl uorophenyl) - 3,
3a, 4, 5-t et rahydr o- 2H benzo[ g] i ndazol e- 7- car boxyl i c
acid (Exanple 2) and ethyl
2- (2- ami noacet d&rj gdq) acet at e hydrochl ori de according to
Met hod F and 143 3+853300 RCT/ 1 B2007/ 003207 5

Method C. 1H NVR40( !6) S ppm 2. 01 (ddd
J=25.11, 12.49, 5 10 1

2.31 (m

292- 304( ddd, HI= 09 O10 41 97

Hz, ,378 J591Hz 2H) OS'HJ591
Hz,2 ,518/ J=10.47 Hz, 1 H), 683 d

5 3886 2.15 ,1CIH) 721(d 3215Hz H, 7.28

(t - 28 gggfﬁzz} cﬁaqguﬂﬁégﬁ),g)m Aiofp h(emll) g%&g@@y(i&o 2B
J 8 06 HZ behlio[g]ﬁd?aleeZﬁcéiboxérr@cﬁﬂed‘tEno|d ath, 8.84
. B qeiopodnd wik breRacsd 1P 2GREns(oct-byanapheny)-374-
ﬂuor%p(m@ny(l)‘ 236& S‘«Eklt@h%r‘b M%ﬁﬁagﬂudazn% 1 4afd MPEORIE (xadmple 2)

etrah

10 and @éfryi EfagrflanMwﬁé WCEQ‘FM@TMQP@)'@M txYethosk i angMeghod C. The
titte compound was largely present as (+)-5-((3RS,3aRS)-2-(3-chloro-4-cyanophenyl)-3-

(4-fluorophenyl)-3,3a,4,5-tetrahydro-2H-benzo[glindazole-7-carboxamido)pentanoic
acid. "H NMR (400 MHz, DMSO-dg) 3 ppm 0.81 (ddd, J=25.91, 12.89, 4.97 Hz, 1 H),
1.49-1.55(m, 4 H), 1.76 - 1.84 (m, 1 H), 2.21 - 2.26 (m, 2 H), 2.84 - 3.02 (m, 2 H), 3.22

15 -3.28 (m, 2 H), 3.96 (ddd, J=13.56, 11.14, 4.83 Hz, 1 H), 5.93 (d, J=11.01 Hz, 1 H),
7.11-7.24 (m, 6 H), 7.66 (d, J=8.86 Hz, 1 H), 7.70 (s, 1 H), 7.76 (dd, J=8.19, 1.48 Hz, 1
H), 8.11 (d, J=8.32 Hz, 1 H), 8.51 (t, J=5.64 Hz, 1 H), 12.02 (br. s., 1 H); HRMS m/z
545.1745 (M+H).

20 Example 105

N-{2-(aminosulfonyl)ethyl}-2-(3-chloro-4-cyanopheny!)-3-(tetrahydro-2H-pyran-4-yl)-
3,3a,4,5-tetrahydro-2H-benzo[g]indazole-7-carboxamide
25 The title compound was prepared from 2-(3-chloro-4-cyanophenyl)-3-(tetrahydro-
2H-pyran-4-yl)-3,3a 4,5-tetrahydro-2H-benzolglindazole-7-carboxylic acid (Example 36)
and 2-aminomethanesulfonamide hydrochloride according to Method F. The title

compound was largely present as (+)-(3SR,3aRS)-N-[2-(aminosulfonyl)ethyl]-2-(3-
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25 The title conmpound was prepared from
2- (3-chl or o- 4- cyanophenyl ) - 3- (4-
wo basstosgsbenyl ) - 3, 3a, 4, 5-t et rahydr o- 2H benzo[ g] PaEE2007003207
7-carboxylic acid (Exanple 2) and ethyl
2- (2-am noet hoxy) acetate according to Method F and
Method C. The title conpound was |argely present as
()-2-(2-((3RS, 3aRS) - 2- (3-chl or o- 4- cyanophenyl ) - 3-
(4-fl uorophenyl) -3,
3a, 4, 5-t et rahydr o- 2H benzo[ g] i ndazol e- 7- car boxam do) et
chlaredygyasephenyles-geirahydret2Nvpyrad-adoy|Vei8a, 4 pBdrat§)iraidpm

bengafdndggie-5-caibondigs, "R 400 Wby guis egm 1y 18 3726 (m,
2 HY!N,313- $A0 (i, 14551 48 -Hz53 g'n HH%, 8892 1:954n @ Hy2.20 H .30 (m, 1 H),
4#% ((s, %'iHﬁ 5.93 %;01' =11.28 Hz, 1 7.04 - 7.21
2.83 me-98 i) 1 Hla4-980 280 8n035B0d5 P 1Gpo@riibdstidd, 4=9.52, 3.29
Hz, 81966 .99, (s . Ao 1Z. 7 (5 667
ARGz o b SR 1A LR Pap b D 060 18 (i 3 1), 8.04
(d, J=8s0% iz, H). 8.67 (t, 435.68 Hzs 1 H); BS:-MBRMB F42-(MsH), 1522
(MrH). Exanple 110  F1 O NNHNO OOH NOC 10
()-2-(2-((3RS, 3aRS) - 2- (3-chl oro-4- cyanophenyl ) - 3- (4-f|
uor ophenyl ) - 3, 3a, 4, 5- t et Exdmpliecto6
2H benzo[ g] i ndazol e- 7- car boxam do) acet am do) aceti c
acid The title conmpound was prepared from
2- (3-chl or o- 4- cyrangphenyl ) - 3- ( 4-
fl uor ophenyl) -3, @ : hydr o- 2H benzo[ g] i ndazol e-
7-carboxylic aci dX:Ex ” d
2- (2- am noacet am do) ac | oride according to
Met hod F and 15 A0 , DMSO-d6) 8
ppm 0. 82 (ddd, J= 8, 12.96, 4.83 Hz, »*O0OHH), 1.77 -
1.85 (m 1 H, 2385- 3.04 (m 2 H, 3.07 (d, J=5.91
Hz, 2 H), 3.9IN{d, 3=6.18 Hz, 2 H), 3.97 (ddd,

Ly FschicH 4 5yRRoPhe )3 - biorpehenybe i it aygro-2H-

(75,5 3 et loatupiuon ) 21

(t Thg dile gamppund wap prenased frem 3-(34chlored-cymnephenyl)-3-(4-
fluo%ﬂeﬂrﬁﬁé,sgwwtetrﬂ%@bﬁ-t}e%]zo[g']_‘mdazole-?-carboxylic acid (Example 2)
and ethyl 4-aminobutyrate hydrochloride according to Method F and Method C. The title
compound was largely present as (£)-4-((3RS,3aRS)-2-(3-chloro-4-cyanophenyl)-3-(4-
fluorophenyl)-3,3a,4,5-tetrahydro-2H-benzo[glindazole-7-carboxamido)butanoic acid.
'H NMR (400 MHz, DMSO-dg) & ppm 0.75-0.88 (m, 1 H), 1.76 - 1.84 (m, 1 H), 2.59 (s,
3 H),2.84-2.92 (m, 2 H),2.92-2.99 (m, 1 H), 3.00 - 3.09 (m, 1 H), 3.54 - 3.70 (m, 2 H),
3.92-4.01 (m, 1 H), 5.93 (d, J=11.01 Hz, 1 H), 6.83 - 7.47 (m, 6 H), 7.66 (d, J=8.59 Hz,
1H), 7.71 (s, 1 H) 7.77 (dd, J=8.32, 1.61 Hz, 1 H), 8.13 (d, J=8.06 Hz, 1 H), 8.82 (t,
J=5.50 Hz, 1 H); HRMS m/z 531.1596 (M+H).

Example 107
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NNNN/-No N-O O 25

2- (3-chl or o- 4- cyanophenyl ) - 3- (4-fl uor ophenyl ) - N- (2- ( py
wo e@Biostizme 1-yl ) et hyl ) - 3, 3a, 4, 5- PCT/IB2007/003207

t et rahydr o- 2H benzo[ g] i ndazol e- 7- car boxami de

2- (1H Benzotriazol -1-yl)-1,1, 3, 3-tetranet hyl uroni um

tetrafl uoroborate (77 ng, 0.24 mmvol) was added to a

sol ution

of 2- (3-chl or o- 4- cyanophenyl ) - 3- (4-fl uor ophenyl ) - 145

WO 2008/053300" | B2007/ 003207 5

3,3a,4,5-tetrahy o[g]|-dazole 7-carboxylic

acid (Exanple 2; 20 Qﬂu , triethylam ne

(0.056 nL, 0.40 nnDI) AN et Ry Lf or prami de (2.0 nl)

at room tenp. Af NN mi nU es, N

2-(pyrrolidin-1- t hanam ne (O§p51 ni—0. 40 nmol )

was added. Aftegr 40 m nutes, ﬁ reaction was

quenched wi t hNQO. 30cni 3N hydro chl ori de and

purified by reverse-phase HPLC (2 to 90%

acetonitrile/water/0.05% 10 trifl oro aC|d
2-(3shiareideeyanpaiaenybrid. Nebise2- (<imtpy! laatino ﬁf@M Qt e{"w) a5

satu rtéﬂé?‘g/d ro qu 9@ﬁ8§ﬁ@?%ﬁ6&%¢%l@@ blsﬁﬂlﬁoroacetate

concent reci pitate forned.
pfrbe.u;jetcamom wasmr@mamd frmmcmqﬂwa@e@phema 3 ed

o GR350 i35 BRmpc o

and Nb,NﬂSIa\d‘t—te&aeth)lld|ethylenetr|am|ne accordmg to Method F. The title compound :
was I% %%@?é%&%@]g%%%%) Cef’»h%rh?éJ Xya?no%héﬁlyl{ N%B%@eny
d|etl'§plé’rﬁm@)éh;ﬂﬁ\%f(tﬂ]ﬂu&gﬁsghblbs 13axf, S—]tétfuiﬁ/aﬁ&-eH%ahab[@qlmHEdtB?-
O(Sn] 1 , 1.?4

carbqxamide pgstnflyomc(atgte 1 I11.|j\lM (%BJD |§1 I\/ﬁ) -dg) %gg%to 79 (ddd,

/ J e
J= 25‘]'%'8 12%%'&(9&3@3 H)I*_I)ié (%%(b@ H'7|)1 2§é§5$ 8. H)H)T@a 4 érlz (m21 H),
2.84 (¢ 8,06)n1, B. 133 3HA4, - 3.3HmM, 8. I-j)53(5|8] (bB sk)2 H) 369 (a, s. J&gl) 5’1396 (ddd,

s e A, il 8 45 R0 S BB .

H), 7H1 (dES=8/82 H2) 1 H)77 BZAd( M4E-B6 HEx &) 81518, J=5.06 bix, 1 N), AB6 (br.
H
8., 2 El)i('%M% D224 233O Hhy 1 ) - 3- (4- £ 1 uor ophenyl ) - N- ( 2- (py

rrolidin-1-yl)ethyl)-3, 3a, 4, 5-

(

Example 108

(+)-2-(2-((3RS,3aSR)-2-(3-chloro-4-cyanophenyl)-3-(4-fluorophenyl)-3,3a,4, 5-tetrahydro-
2H-benzo[glindazole-7-carboxamido)acetamido)acetic acid
The title compound was prepared from the 2-(3-chloro-4-cyanophenyl)-3-(4-
fluorophenyl)-3,3a,4,5-tetrahydro-2H-benzo[glindazole-7-carboxylic acid (Example 2)
and ethyl 2-(2-aminoacetamido)acetate hydrochloride according to Method F and
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25 tetra hyd ro-2 H -benzo[g]ind azol e-8-carboxamid e

The title conmpound was prepared according to the
w@e@sosisne descri bed for Exanple 111 from PCT/IB2007/003207

2- (3-chl or o- 4- cyanophenyl ) - 3- (4-fl uorophenyl)-3,3a, 4,5

-tetrahydro- 2H benzo[ g]i ndazol e-8-carboxylic acid

(Exanple 5). Of-white solid, 45.7 ng. The title

compound was | argely present as

() - (3RS, 3aRS) - 2- (3-chl or 0- 4- cyanophenyl )-3-(4 30

wetiod ) SPOFIE R IMESG R B rge 20 ieE 1. f2 s 16 1z,

H), .40 22&126@9@8?@2 - §.i)ngg?, Q-%?%ﬁtd%;%:;?@, 529;23'), lﬂ.@g %Zg 1 H),

3780, 19591 otz e, B 980, #5591 [y 2501515 bty 1 OiTcHoad H), 6,63 (e
= /

eSS TTEI IO . 2 al L, (50901 .o

7.53)(a, 28H), 67 (d, ir8.88.Hzs (), 7785 D83 Kp, 2 H)1H5.05 1d, 78(akdkiz, 1 H),

-3 7 . Js 59
5290 05 e Tt ety b B 2 S0l oo el e
I0FNNN-~-S. N OO O dC
2- (3-chl oro- 4-cyanophenyl ) -3-(4-fl uorophenyl)-N (nethy
| sul fonyl)-3, 3a,4,5-tetrahydro-
2H benzo[ g] i ndazol e- 7- car boxam de A sol ution of
2- (3-chl or o- 4- cyanophenyl ) - 3- (4-fl uorophenyl)-3,3a, 4,5
-tetrahydro 15 2H benzo[ g]i ndazol e- 7-carboxylic acid
(Example 2; 45 ng, 0.10 mmol ), nethyl sul fonam de (12
mg, 0.12 mmol), triethylamne (0.021 ni, 0.15 mmol),
and tetrahydrofuran (1.0 nmL) was treated with
N- ( 3-di et hyl am nopropyl )-N - et hyl carbodi i m de
hydrochl oride (29 ng, 0.15 mmol) foll owed by 4-
di met hyl am nopyridine (15 ng, 0.12 mmol) at room
tenperature. The reaction was 20 stirred at room
tenperature overni ght. The reaction was concentrated
and purified by reverseExdmagle 1@BLC (40 to 95%
acetonitrile/water/0.05%trifluoroacetic acid) to give
the title conpound (yellow solid, 20.6 ng, 0.0394
mol , 39% yi el dj he title conpound

N~ 4I!> N N\_o o
//@ p/(o“

2-(2-(-2-(3-chloro-4-cyanophenyl)-3-(4-fluocrophenyl)-3,3a,4,5-tetrahydro-2H-

benzo[glindazole-7-carboxamido)ethoxy)acetic acid

The title compound was prepared from 2-(3-chloro-4-cyanophenyl)-3-(4-
fluorophenyl)-3,3a,4,5-tetrahydro-2H-benzol[gJindazole-7-carboxylic acid (Example 2)
and ethyl 2-(2-aminoethoxy)acetate according to Method F and Method C. The title
compound was largely present as (+)-2-(2-((3RS, 3aRS)-2-(3-chloro-4-cyanophenyl)-3-
(4-fluorophenyl)-3,3a,4,5-tetrahydro-2H-benzo[gjindazole-7-carboxamido)ethoxy)acetic
acid. "H NMR (400 MHz, DMSO-dg) & ppm 0.81 (ddd, J=25.98, 13.09, 4.43 Hz, 1 H),
1.77 - 1.84 (m, 1 H), 2.84 - 3.02 (m, 2 H), 3.43 (q, J=5.73 Hz, 2 H), 3.60 (t, J=5.77 Hz, 2
H), 3.92 - 4.00 (m, 1 H), 4.04 (s, 2 H), 5.93 (d, J=11.28 Hz, 1 H), 7.04 - 7.21 (m, 6 H),
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was | argely present as
()- (3RS, 3aRS) - 2- ( 3-chl or 0- 4- cyanophenyl ) - 3- (4-fl uor oph
W@ 2o N53N00 PCT/IB2007/003207
(met hyl sul fonyl ) -3, 3a, 4, 5-t et rahydr o- 2H benzo[ g] i ndazo
| e- 7- car boxam de. 1H NMR (400 25 MHz, DMSO-d6) 8 ppm
0.70 - 0.92 (m 1 H), 2.72 - 1.89 (m | H, 2.84 -
3.04 (m 2 H, 3.35 (s, 3 H, 3.98 (ddd, J=13.67,
1094 508Hz 1 H), 595(d J1133Hz I H, 665
7.67 =8. 98 Hz, T_I&) 7.75 - 89
,78(Ig(d|J=|a)06 Hz, 1

. SR R o g Mg sed (Bt

(3S, 3aR) - 2- (3-chl oro- 4- cyanophenyl) 3-cycl opentyl -N-(2
- (et hyl sul fonyl ) et hyl ) 13) tetrahydro-2

H benzo[ g] i ndazol e- 7- ca }ﬁh To a solution of

2- (3-chl or o- 4- €yangphenyl ) 3 cycl opentyl -3, 3a,4,5-tetr
ahydr o- 2H benzo ol e- 7-carboxylic acid (Exanpl e
15; 90 ng, 0.20 ‘ Qi met hyl f or mani de (1
m -) was added 1-hydriox)be zole (43 ng, 0.32
mol ), triethyl gape Q0. 0 8 |l and

O benzotriazol -1 N, N, N N- t et | uroni um
tetrafl uoroborgt’ey(103 ng, 0.32 mml) TheHsol uti on
was stirred ffor fgfteen mnutes foll owed by addition
of 2-(nethyl sul fonyl)ethanam ne 0.32 mol

(1)-27@Rl( @aR§ar2v(éscféqrpr4r@cﬂnp@hemkéxﬂ—flngr@pbewl) -3:3Bidehtetrahydro-
o s ho 2HEfen B in6ERTo T IS BUERRIES b dabtf L & L
f i Ther tittel ccmrlwpc(mmdomet prgoarsafrqm é\é(ércsmrph’as;anophenyl)—s-(4-
aR) - 2- (3-,. .
tuorBeRtS S BBk p R e SRt SR e A s el Goprpie 2
and %lehgbi-l(ﬁl-bmrﬁuacammﬁdﬁ)at:eitateihlydiggﬂﬁmﬁe accv?lrilg? Ito Meéh5c>d F and
Metigsiay T SNMR G Fisz DS aome 8 () dmes b f2of Yoas vz, 1

H), 1“771Uﬁ %% ((nlq N)Oz%@%:ﬁ@ﬂ@nﬂ-l)' 3 87 \@LR5 PVRS, @Hg‘m &P J=6.18
/minute with detection 254 nm

Hz, ) MO At 05 S 1 2 b FE. 115, bORGa 1101 Hz, T H), 6.76 -
7.43 (m, 6 H), 7.67 (d, J=8.86 Hz, 1 H), 7.76 (s, 1 H), 7.81 (dd, J=8.32, 1.34 Hz, 1 H),

8.14 (d, J=8.32 Hz, 1 H), 8.22 (t, J=5.77 Mz, 1 H), 8.83 (¢, J=5.91 Hz, 1 H) 12.55 (s, 1 H);
HRMS m/z 560.1491 (M+H).

Example 111

2-(3-chloro-4-cyanophenyl)-3-(4-fluorophenyl)-N-(2-(pyrrolidin-1-yl)ethyl)-3,3a,4,5-
tetrahydro-2H-benzofglindazole-7-carboxamide
2-(1H-Benzotriazol-1-yl)-1,1,3,3-tetramethyluronium tetrafluoroborate (77 mg,
0.24 mmol) was added to a solution of2-(3-chloro-4-cyanophenyl)-3-(4-fluorophenyi)-
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(3S, 3aR) - 2- (3-chl or o- 4- cyanophenyl ) - 3-cycl opentyl - N- (2
wo boodnsssyet hyl ) - 3, 3a, 4, 5- PCT/IB2007/003207

t et rahydr o- 2H benzo[ g] i ndazol e- 7- car boxam de 148 WO
2008/ 053300 PCT/1B2007/ 003207 5 To a sol ution of
2- (3-chl or o- 4- cyanophenyl ) - 3-cycl opentyl -3, 3a, 4, 5-tetr
ahydro- 2H benzo[ g] i ndazol e- 7- carboxylic acid (Exanple
15; 90 ng, 0.20 mmol) in N, N dinethylformam de (1 ni)

3, 3a%t@%@drolzm—mh@@{g}mmter mmioa l(c%?c:d@ixa%@@ 2Mg® g, 0.20

triethylamn

 mmal, Bt erinedd 56 9 Qe riolh andgiihe dieriaraide 2.0 L) at room

temd eAﬁé’erJrﬂerx%%r QI(%&&% L) e@raﬁgnm@{O)OMTrlﬂFl 690 %l’h@l'}] was

tirred twenty firve mnu

addeﬂu d‘i\ﬁtﬁfdﬁ) raamthSh memeaﬁﬁlqmwe@qwqhﬁd vmtlﬂ)z?:@mm i}N hYﬂr@sen
chlor?cgé n%:téé} g?ﬁ@sby?fe\/éfs‘ég)r{agé HPIRNE20 305 o 5 ablt ﬁiﬁﬁéﬁ%ﬁeﬂo 95%

Ion mas quench
trifluotoaceticsadid). nﬂweﬂmrlﬁevi/fmtmms wers cmnhbme:xi mubyhzea!omtmsaturated

sodilythltboite sp [ SRS eref SEBLEE-RIREE formeg.oThe
precqjﬁafmph@ﬂlyér)sd %Wﬂmmaief Md&irl@ﬁdb @iveethB Yitie c8mpound (yellow
i i SRR Db St GRLEAAT e o

(3R§3§ﬁ3$9l(gmmoréﬂ cyaRofRer{i g@&@ﬁu&réshér@ 2)9@ 20- ~(pyrroligin-1 -ylgethyl)

acetonitril e/ water over m nut es

3,3agbb-detrahydreBU-hengolsiingaroty-7-caraenide: +HNMA490; MERNBMSO-

a0 GRAYBLER. MR T OO ol e iy PRB (P 2 VR e go e

2 H)( 201GmtIR, H)1 366 (g, 16364 (Hxy 2 M)H.952ddd] J=12.52511.08, 9.08{Hz, 1 H),

s 523114 B Bl 9800, 5% 1 i oo Ty 0

(dd, (&8.20, 56 HZA 192) edl dy 38. z@Hz61H3 $127 , Jhb 86 HA 1 HYES-MS
546 1.75 Hz, 7.38 (d, J=2.15 Hz, 1 H), 7.65
m/z%a M*b”seHz 1H) 7.73 (d, J=8.59 Hz, 1 H), 7.76
(s, 1 H, 8.03 (d, J=8.06 Hz, 1 H), 8.46 (t, J=6.31
Hz, 1 H). 25 Exanple 116
Example 112

E

. ()
SO D

Cl ”
2-(3-chloro-4-cyanophenyl)-3-(4-fluorophenyl)-N-(2-(pyrrolidin-1-yl)ethyl)-3,3a,4,5-
tetrahydro-2H-benzo[glindazole-8-carboxamide
The title compound was prepared according to the procedure described for

Example 111 from 2-(3-chloro-4-cyanophenyl)-3-(4-fluorophenyl)-3,3a,4,5-tetrahydro-
2H-benzo[g]indazole-8-carboxylic acid (Example 5). Off-white solid, 45.7 mg. The title
compound was largely present as (+)-(3RS,3aR8)-2-(3-chloro-4-cyanophenyl)-3-(4-
fluorophenyl)-N-(2-(pyrrolidin-1-yl)ethyl)-3,3a,4,5-tetrahydro-2H-benzo[glindazole-8-
carboxamide. 'H NMR (400 MHz, DMSO-ds) & ppm 0.79 (qd, J=12.89, 5.08 Hz, 1 H),
1.68 (m, 4 H), 1.79 (m, 1 H), 2.48 (m, 4 H), 2.58 (t, J=7.03 Hz, 2 H), 2.92 (m, 2 H), 3.40
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H~S\NH2 N-N// C N (3S,3aR)-2-(3-ch
| or 0- 4- cyanophenyl ) - 3-cycl opent yl - N- ( 2- sul f anoyl et hyl )
WO 3008853340 5- PCT/IB2007/003207

t et rahydr o- 2H benzo[ g] i ndazol e- 7- carboxam de 30 To a
sol ution of
2- (3-chl or o- 4- cyanophenyl ) - 3-cycl opentyl - 3, 3a, 4, 5-tetr
ahydr o- 2H benzo[ g] i ndazol e- 7- car boxyl i ¢ acid (Exanpl e
15; 100 ng, 0.24 mmol) in N, N 149 WO 2008/ 053300
PCT/ 1 B2007/ 003207 5 di net hyl f or mam de % was

(m, 22} €98 (rhy tHP SOt (d; dEA 0. 84 diz 1(HB 7§, (D 636) | (d, J=7.81 Hz, 1

. 194 DU BEASE 0, 97, ety PRI 0 4o 05 v 1

8.591(e U uy, algy. 8&8—!\43&5264]2 (M+B% nmol ). The sol ution

was stirred for fifteen mnutes followed by addition

of 2-am noet hanesul fonam de (44 ngy, 0.36 mml ). The

solution was stirred foExawpl yidours at anbi ent

tenperature. The reaction was 10", partitioned between

ethyl acetate and water. The organic | ayer was washed

with water and brineg: and dried over magnesi um

sul fate. Chromatography=(reverse phase,

acetonitrile/water) p

(3S,3aR)-2-(3-chl oro-4-

- sul fanoyl et hyl ) - 3,

3a, 4, 5-tetrahydro-2 S NE

(yel | ow solid, 9.-/8% yi el 5z LY MEQn 4. 6x50nm

C-18 colum, tR =.5.80 ninutes (10 t® 90% 15

acetonitril e/vvater over 6 mnutes at 2 nml/minute with
2-(@adhimrbidoty adpghamyl)-2i(4-B0orCphe®-NNBethyis (2 6yIf-R136)4, 5-tetrahydro-

R BaR 2. (3 ot raae A SO | 2- f ury

|5) A'%o[tﬁrﬁﬁdlﬁmt(ghﬁﬂbdréﬂ%&'aheplg%y]) 18(473ﬂue¢oghenyl) -3,3a,4,5-tetrahydro-
t et
oH-borze A 7 oS Ll B82S, 403G PG T,

methylsulfonamide (12 mg, 0.12 mmol), triethylamine (0.021 mL, 0.15 mmol), and

aenyl ) - 3-cycl opentyl - N-(2

oI @ *E car boxam de

tetrahydrofuran (1.0 mL) was treated with N-(3-dimethylaminopropyl)-N'-
ethylcarbodiimide hydrochloride (29 mg, 0.15 mmol) followed by 4-
dimethylaminopyridine (15 mg, 0.12 mmol) at room temperature. The reaction was
stirred at room temperature overnight. The reaction was concentrated and purified by
reverse-phase HPLC (40 to 95% acetonitrile/water/0.05% trifluoroacetic acid) to give the
title compound (yellow solid, 20.6 mg, 0.0394 mmol, 39% yield). The title compound
was largely present as (+)-(3RS,3aR8)-2-(3-chloro-4-cyanophenyl)-3-(4-fluorophenyi)-N-
(methylsulfonyl)-3,3a,4,5-tetrahydro-2H-benzolglindazole-7-carboxamide. 'H NMR (400
MHz, DMSO-ds) & ppm 0.70 - 0.92 (m, 1 H), 1.72 - 1.89 (m, 1 H), 2.84 - 3.04 (m, 2 H),
3.35 (s, 3 H), 3.98 (ddd, J=13.67, 10.94, 5.08 Hz, 1 H), 5.95 (d, J=11.33 Hz, 1 H), 6.65 -
7.58 (m, 6 H), 7.67 (d, J=8.98 Hz, 1 H), 7.75 - 7.89 (m, 2 H), 8.16 (d, J=8.20 Hz, 1 H),
12.17 (s, 1 H). ES-MS m/z 523 (M+H).

Example 114
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The title conpound was prepared from
(3R, 3aR) - 2- (3-chl or 0- 4- cyanophenyl ) - 3-

W@ 2008153390 - 2- f uryl ) - 3, 3a, 4, 5-t et r ahydr o- 2H beneG[/tB200M®3207
zol e-7-carboxylic acid (Exanple 25 40) and
2- (met hyl sul fonyl ) et hanam ne hydrochl ori de accordi ng
to Method F (35 ng, 70%vyield). 1H NVR (400 MHz,
DMSO- d5) water suppression, 8 ppm1.19-1.21 (m 1 H),
1.91 (d, J=9.88 Hz, 1 H), 2.07 (s, 3 H, 2.96 (d,
J=16.84 Hz, 2 H, 3.01 (s, 3 H, 3.63- 3.66 (m 2 H),
3.86 (br. s., 1 H), 592(d 06. 47 ®lzp 1 H), 5.95
(br. s., 1 H, 6.2
s., 1 H, 7.33 (b
(d, J=8.05 30 Hz,
ES-M5 mf z 537 (M+H). _., e 118 150 VO 2008/ 053300
PCT/ 1 B2007/ 003207 NSO NNNH N C O O
CH3
2- (3-chl oro-4-cyano nyl)-N-[ 2- (et hyl sul fonyl ) et hyl ]
-3-(2-nmethyl -1, 3-tpi azol -5-yl)- 3, 3a, 4,
5-tetrahydro- 2H bé&hzo[ g] i ndazol e- 7- car boxam de 10 The

3%3%:—'5')92-E?0r @P@QC aﬁ%&f]e%&ﬁ-f%w Sy N3 (methylsulforyethy?)-3,32.4,5-

1, 3-t hi azol - fetydhyd®-3ld;bén3efpindadoledy cathdexbemiden| g] i ndaz

oSl SARBRY P 30t AR by & SR 20t
ber&o@ﬁlndméy @arboxylﬁcrmgldt (ExMebleoth; R0img, 220 yiredidin NiNe

dimghdfOrB TR Bl s 03k Loy by e @ e, gD

trietHyBthihe %e Oam@tdm ml:ncﬁ) 4 O-benzotriazol-1-yl-N,N,N’, N’
t hi azol - 2§ -tetr ahydr 0-2H benzo%g(y ndazo
tetr?ﬁ@mmfaam traﬂuprnma(entﬂ@ M- SpReeslye] h Hmmwzg Siirred for

flﬁééﬂﬁnlnbtéébzfoﬁcgﬂecﬁb@%m% &f ﬂmeﬂay%@!f&rgfﬂ)ethjangmzbr% (4% rﬁ% 0.32
mmad). Brefolutipregag §t|rrgi fay M@tﬁgoqrg at yﬂ'g)lqm tqn@pe@ture The reaction

was quenched with water and the resulting yellow solid was collected by vacuum

- 7. 74 (m 3 H, 8. 08

filtration. Chromatography (reverse phase, acetonitrile/water) provided (3S,3aR)-2-(3~
chloro-4-cyanophenyl)-3-cyclopentyl-N-(2-(methylsulfonyl)ethyl)-3,3a,4,5-tetrahydro-2H-
benzo[g]indazole-7-carboxamide (yellow salid, 55 mg, 52% yield). LC/MS on 4.6x50mm
C-18 column, tgr = 6.01 minutes (10 to 90% acetonitrile/water over 6 minutes at 2
mL/minute with detection 254 nm, at 50 °C); ES-MS m/z 525 (M+H)

Example 115

O
N/\/OH

/ Cl
N/

(38,3aR)-2-(3-chloro-4-cyanophenyl)-3-cyclopentyl-N-(2-hydroxyethyl)-3,3a,4,5-
tetrahydro-2H-benzo[glindazole-7-carboxamide
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H, 3.94 (br. s., 1 H, 6.31 (d, J=10.16 Hz, 1 H),
7.10 (br.s., 1H), 7.40 (br. s., 1H), 7.64 (s, 1 H),
wQ@ 2008/0§3300 J=8.98 Hz, 1 H), 7.77-7.87 (m 2H), BC1LaB20a7/003207
J=8.20 Hz, 1 H), 8.80 (t, 20 J=5.66 Hz, 1 H); ES-M5
mz 554 (M+tH). Exanple 119 o 5NNO< ~ NCOC 25
| sopr opyl
2- (3-chl or o- 4- cyanophenyl ) - 3-cycl opentyl - 3, 3a, 4,
5-tetrahydro-2H benzo[ g]i ndazol e-7-car boxyl ate The

t2| i(ég@,%ﬁgﬁg %2 %d@?pi@%—%ﬁ&%%ggééfyg]r%ﬁ)éql@gﬁn_tyla,3a,4,5-tetrahydro-2 H-

g , p .
e 3 a0 DTG ©
dimethyiforeagide ok was added Adweraxyhgnaayiagoiendd ma(§:a2 nywe),

trietli')g%r@gﬁn(g.‘b% ME; 0.40 %ﬁolgra’ﬁéi O-tﬁgf(;/fso\’rjiaeﬂom:yl-ﬁm, N'iNed e

was 1argely presen
tetrgmethgSRNBuRStrafsiorabopate (10 Bgchid@mamal)cyhasphéing Was stirred for

_cvel _ 4 5. et : .
ey BRTEL e R B emin 0 o0 gmen. Tho
solubiblz waElaGtrad f& tventythdlds dthmBbisht tentgeratiirdd) The/re@8tion Wa94
auelSlagf i yater g the rsigfting vefiow Sold jupd oafiestén o i@ firgtion.
Chrb‘ﬂwato@r%ﬁ\g((@/ersé&abé?a&etoﬁtrﬁe/ﬁéter) pridvided.(38,3aR3-258-dhidro-4-

1 H, 3.08 - 3.16 (m. 1 H, 2. 86 - 2. 98 éna % 2. 25 -
cyanopignyhin3-cyclgpentyl-hir(2-hysiroxyeitpy)-3, 344, 5-tetrahydro 3 (m 1
bent%[g]iHda%%lez?%aﬁo%xémidel(ybhow dolft 30 g, 3% H§/réld%.5 LMSlon34.6x50mm

, J=6.4 Hz, 6 H), 120 - 1.37 (m 2 . ES-HRMS ni z :

C-18gplumy, & = E00-piakes(D to AR acrdonitrie{water supkd Miutes ol 2

LA R ek Dot et o) O RS HEHE 0T 01+l Mg, Clputated
for GdaiAeCIN 04446201 898 il Hy). Fodad:c168. 1B875al th DR 44@0 MHz, DMSO-de) &
ppm 1.10 - 1.50 (m, 6 H), 1.66 - 1.84 (m, 2 H), 2.17 - 2.25 (m, 1 H), 2.87 - 2.93 (m, 1 H),
2.99-3.06 (m, 1 H), 3.26 - 3.34 (m, 2 H), 3.48 (t, J=6.18 Hz, 2 H), 3.53 - 3.63 (m, 2 H),
4.92 (dd, J=9.13, 6.18 Hz, 1 H), 7.17 (dd, J=8.46, 1.75 Hz, 1 H), 7.38 (d, J=2.15 Hz, 1
H), 7.65 (d, J=8.86 Hz, 1 H), 7.73 (d, J=8.59 Hz, 1 H), 7.76 (s, 1 H), 8.03 (d, J=8.06 Hz,

1 H), 8.46 (t, J=6.31 Hz, 1 H).

Example 116

(3S,3aR)-2-(3-chloro-4-cyanophenyl)-3-cyclopentyl-N-(2-sulfamoylethyl)-3,3a,4,5-
tetrahydro-2H-benzo[glindazole-7-carboxamide
To a solution of 2-(3-chloro-4-cyanophenyl)-3-cyclopentyl-3,3a,4,5-tetrahydro-2H-
benzo[gJindazole-7-carboxylic acid (Example 15; 100 mg, 0.24 mmol) in N,N-
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L pamﬁenedi betysRp ethy

The title conpound was prepared’ from
2- (3-chl or o- 4- cyanophenyl ) - 3-cycl opent yl -
W@ 2@a8/083380 t et r ahydr o- 2H benzo[ g] i ndazol e- 7- car PORYB20¢7/003207
acid (Exanmpl e 15) and 2- cycl ohexyl et hanol according
to Method E (yellow solid, 172 ng, 0.325 nmmol, 68%
yield). The title conpound was | argely present as
() - (3SR, 3aRS) - 2- cycl ohexyl et hyi 2-(3 25
chl or o- 4- cyanophenyl ) - 3-cycl opentyl - 3, 3a, 4, 5-t et r ahydr
0- 2H-benzo[ g] i ndazol e-7- car boxyl ate, ES-HRVS ni z
dimeghylformamided3 zrlnaraBdsed Mhvrozgierzetmzoledds ang Fo36awacl),

tnet%&%ﬁ?%@4%@€%ﬂ£?ﬁ93? %6!' §P|QN ROR207 O

tetrahratinylwronipemietradugrope@ite (5opg . §6 nBnol). The solution was stirred for

fitespiniuras i eﬁ%& 9adiin Bgé‘-éagr{;r?cleéah{}fe%ﬁ&ﬁérﬁrdg?&JP%@( bedemmol).
The 2okiBos Voo stirrdd Earawoptydroury at3ambyiehiopamieydture. The react_ion was
s i USSR 065] S iSO g v

and bAnd/BAA @ﬂe@oﬁé’rﬂhb@f%ﬁﬂh isdifatd6 @Hmna@gmyf(@erseﬁm%se

e title conpoun

acetpgxﬁr(l@)yatqbpggyxd@yd%@ﬁﬁ%@rmmﬂ c;? nophenyl) 3 cyclopentyl -N-(2-
sulfa(rﬁoﬁ&hﬂ et : aﬁﬁﬁWﬂ%bH “RenEB |ﬁ@§iH]é’ I7- c?afboxakr)nlde I(yellow solid, -

enzlc_)é‘gg ndazo e- 7- carboxy
10 nasmseweldﬁ zCéMB@n 4.6x5@BmHzI EraBoM, (tvFIS) 8EmEuiad (10 to 90%
acet%ﬁfg‘lgmé’ceﬁr o%Pﬁ minteS5R BhhEmirite viith ddt&tion 254 nm, at 50 °C); ES-

MS &4 82¢ [Nelrip- 4 cyanophenyl )-3-cycl opentyl -3,3a,4,5-tetr
ahydro- 2H benzo[ g] i ndazol e- 7- carboxyl ate 20 The
title conpound was prepared from
2- (3-chi or o- 4- cyanophenyiyaniple 1¢7 opent yl
3, 3a, 4, 5-t et rahydr o- 2H benzo[ g] i ndazol e- 7- car boxyl i c
acid (Exanple 15) and (R)-butan- 2-ol according to
Met hod E (yel l ow sol i dH;155 ng, 0.326 mmol, 68%
yield). ). The title ound was | argely present as
()- (3SR, 3aRS) - ((R) - seck 3- ohi or o- 4-
cyanophenyl ) - 3-cycl opent yIr-
3a, 4, 5- t et r ahydr 0- 2H benzBpg] | Nddzol ¥t 7- car boxyl at e.
25 ES-HRMB nml z cal c. @ C28H31ClI N3 (M+H) 476. 2099,
found 476.2100. Z 12§79

N Cl "CHy

(3R,3aR)-2-(3-chloro-4-cyanophenyl)-3-(5-methyl-2-furyl)-N-[2-(methylsulfonyl)ethyl]-
3,3a,4,5-tetrahydro-2H-benzo[g]indazole-7-carboxamide
The title compound was prepared from (3R,3aR)-2-(3-chloro-4-cyanophenyl)-3-

(5-methyl-2-furyl)-3,3a,4,5-tetrahydro-2H-benzo[g]indazole-7-carboxylic acid (Example
40) and 2-(methylsulfonyl)ethanamine hydrochloride according to Method F (35 mg,
70% yield). "H NMR (400 MHz, DMSO-ds) water_suppression, 5 ppm 1.19-1.21 (m, 1
H), 1.91 (d, J=9.88 Hz, 1 H), 2.07 (s, 3 H), 2.96 (d, J=16.84 Hz, 2 H), 3.01 (s, 3 H), 3.63-
3.66 (m, 2 H), 3.86 (br. s., 1 H), 5.92 (d, J=16.47 Hz, 1 H), 5.95 (br. s., 1 H), 6.27 (d,
J=2.93 Hz, 1 H), 7.06 (br. s., 1 H), 7.33 (br. s., 1 H), 7.65-7.74 (m, 3 H), 8.08 (d, J=8.05
Hz, 1 H), 8.77 (t, J=5.49 Hz, 1 H); ES-MS m/z 537 (M+H).

Example 118
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Exanpl e 123 153 WD 2008/ 053300 PCT/ |1 B2007/003207 O
rNNO _N NO d -050

wQ2(¢08/08Beoret hoxyet hoxy) et hoxy) et hyl 2-(3-ch  PCT/B2007/003207
| or o- 4- cyanophenyl ) - 3-cycl opentyl -3, 3a,4, 5-
t et rahydr o- 2H benzo[ g] i ndazol e- 7- car boxyl ate The title
conpound was prepared from
2- (3-chl or o- 4- cyanophenyl ) - 3-cycl opent yl -
3, 3a, 4, 5-tetrahydr o- 2H benzo[ g] i ndazol e- 7- car boxyl i c
acid (Exanmple 15) and 2-(2-(2 10
nmet hoxyet hoxy) et hoxy) et hanol according to Method E
(yellow, solid," 1-99 0.352" mmol, 74%yield).
The title conpound vvasr%ar gely present as
() - (3SR, SaRS) - 2- (2- (2-NTEY hoxyet hoxy) et hoxy) et hyl

tetrahydro 2H— benzo[ g] i ndazohe arfpoxyl at e. ES- HRVS
mz caic. for C31H36G (MFNa) NpB8. 2241, found

> O 5,N'NQ C 0 -0 OH

2- (2 (2- hydroxyethm'y)e hoxy) et hyl 5

2- (3-chl or o- 4- cyanophenyl ) - 3- cycl op\gﬁ&byl -3, 3a,4,5- 20
tetra hyd ro-2 H benzo[g] in dazol &H3-ca rboxy | ate

21 Fhlo cﬁ]lrt%y%ﬁﬁ@@%ﬁ&ﬂ%ﬂﬁ%tf@%ﬁ@%ﬂ%%gnf%;@_-methyl-1 3-thiazol-5-yl)-
3, 3a, 4, 5-3, 3 4 Shgttaloydbl2bebere{ofd |inddaalel 7Tecatboearhidry | i C

acid (Exanple 15) and triethylene glycol according to
Met hod E (yellow solid, 125 ng, 0.226 mol, 47%

'yi Bhéllitle dbrapbiid ®as gm%mﬂom(s éﬁl@l@-é’-c%m@h [RS-(2- methyl—
(3SR 3aRS) ZWSJ dr 0X y) et hox% ) et h I;?
13@@?@!1!5& o3 4.y ehéﬁifyr H-geg ﬂﬁ@w \3r-ga axwlcsact' xapple
49; ¥6IRRy, énghﬁ [agﬂdl mﬁg&m@uﬁo Mﬁ@fr@%mn@ @ydrgé‘mbﬂ@m%ﬁg, 0.09

calc for 2085, found
mmol) according to Method Fin72% yleld The titte compound was largely present as

(3RS, 3aRS)-2-(3-chloro-4-cyanophenyl)-N-[2-(methylsulfonyl)ethyl}-3-(2-methyl-1,3-
thiazol-5-y1)-3,3a,4, 5-tetrahydro-2H-benzo[g]indazole-7-carboxamide. "H NMR (400
MHz, DMSO-ds) & ppm 1.23 (dd, J=12.70, 5.27 Hz, 1 H), 1.95 (dd, J=8.79, 3.32 Hz, 1
H), 2.50 (s, 3H), 2.96 - 3.05 (m, 2 H), 3.04 (s, 3 H), 3.38 (s, 3 H), 3.68 (q, J=6.64 Hz, 2
H), 3.94 (br. s., 1 H), 6.31 (d, J=10.16 Hz, 1 H), 7.10 (br.s., 1H), 7.40 (br. s., 1H), 7.64
(s, 1H),7.72(d, J=8.98 Hz, 1 H), 7.77-7.87 (m, 2H), 8.14 (d, J=8.20 Hz, 1 H), 8.80 (t,
J=5.66 Hz, 1 H); ES-MS m/z 554 (M+H). -

Example 119

Isopropy! 2-(3-chloro-4-cyanophenyl)-3-cyclopentyl-3,3a,4,5-tetrahydro-2H-
benzo[glindazole-7-carboxylate
The title compound was prepared from 2-(3-chloro-4-cyanophenyl)-3-cyclopentyl-
3,3a,4,5-tetrahydro-2H-benzo[g]indazole-7-carboxylic acid (Example 15) and propan-2-
151
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574.2047. 154 WD 2008/ 053300 PCT/|B2007/ 003207 5
Exanple 125 OH N OH NN ON C 2-(bis(2-hyd
WO 000053390 ) am i no) et hyl 2-(3-ch PCT/IB2007/003207

| or o- 4- cyanophenyl ) - 3-cycl opentyl -3, 3a,4, 5- 10 tetra
hydr o- 2H benzo[ g] i ndazol e- 7- car boxyl ate The title
conpound was prepared from
2- (3-chl or o- 4- cyanophenyl ) - 3-cycl opent yl -
3, 3a, 4, 5-tetrahydr o- 2H benzo[ g] i ndazol e- 7- car boxyl i c
acid (Exanple 15) and triethanol am ne according to

ol addetdigitoBiethiod B (yidllowsoiith ol4icinyes. 3|131h§}ﬁd)|y6$%6ﬁ£ﬂ)l He title

comé?névgj‘ @%R }g%gg)?pgz gégwyr o etlgggl)r)opyl 2n(03) chloro 4-cyanophenyl)-
3- cyEl}SEélﬁpf;?% '4‘§t<—§|%hﬁR@ tﬁlbfeﬁEa![aIu?da?z'aéQ?'&éR{o&k] waﬁphmﬂ {400

carb
MHz GEXC19)rd pm‘nl&)14 (, 398-1 Mz, 82H), 1,89 - Hp4 (b, 88H); 725@@ {78.9 Hz, 1

). 736 (G20 1 1Y, LRde Begraihie, i 5 4705 Sl 1397463 (aa

J=0.75 42141, R 30 - 334130, (1H), 3.08)-3.85 ¢, { iC2.86 =289, 1,2.25 -

2.563u% R 19 i ™ 082,85t P, 70 st K5 1 - 1.0
(m, 5@9 149 8&642H3556H§|_1|22@ 13)7)(”‘772 H? £9- HQM(@ M2 Eikjoc for
ot sa (M2 6521568, oL KSR o1 7 s (nr) “Exhipl
126 --C aT~Z ON,- O 25 N g Pentan-3-yl
2- (3-chl or o- 4- cyanophenyl ) - 3-cycl opentyl -3, 3a, 4, 5-tetr
ahydro-2 H benzo[ g]indazol e-7-carboxylate 155 WO

2008/ 053300 PCT/ 1 B2007/ le 120
0
/Q/N\N/ O_\—O
o
=
N Cl

2-cyclohexylethyl 2-(3-chioro-4-cyanophenyl)-3-cyclopentyl-3,3a,4,5-tetrahydro-2H-
benzo[glindazole-7-carboxylate
_ The title compound was prepared from 2-(3-chloro-4-cyanophenyl)-3-cyclopentyl-

3,3a,4,5-tetrahydro-2H-benzo[gjindazole-7-carboxylic acid (Example 15) and 2-
cyclohexylethanol according to Method E (yellow solid, 172 mg, 0.325 mmol, 68% vyield).
The title compound was largely present as (+)-(3SR,3aRS)-2-cyclohexylethyl 2-(3-
chloro-4-cyanophenyl)-3-cyclopentyl-3,3a,4,5-tetrahydro-2H-benzo[glindazole-7-
carboxylate. ES-HRMS m/z calc. for C33H37CIN3O2 (M+H) 530.2569, found 530.2534.

Example 121
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5 The title conpound was prepared from
2- (3-chl or o- 4- cyanophenyl ) - 3-cycl opent yl -

W@ 2®a/083380 t et r ahydr o- 2H benzo[ g] i ndazol e- 7- car BPORYB20€7/003207
acid (Exanpl e 15) and pentan-3- ol according to Method
E. The title conpound was | argely present as
()-(3SR, 3aRS) - pentan-3-yl 2-(3-ch
| or o- 4- cyanophenyl ) - 3-cycl opentyl -3, 3a, 4,
5-tetrahydro-2 H benzo[ g]i ndazol e-7-car boxyl ate. 1H
NVR (400 MHz, CDCI3) 5 pme 97 (t, J=7.38 Hz, 6 10
H),118-163(m7 181(m4|—|) 1.96
(ddd, J=26.11, 12.96 2.06 - 2.18 (m

H), 2.23 - 2.40 ( .01 (m 1H), 3. 07

.18 (m 1 H), 3. 6, 9.33, 4.83 Hz, |

4.64 (dd, J=9.6 . H O—5. 04 (dt,
12.35, 6.18 Hz, , 7.03 (dd, J=8788, 2.15 Hz, |
7.30 (d, J=R#A5 | H), 7.46 (d, 86 Hz, 2

, 7.84 - 7.99 (m 2'H), 8.15 (d, J=8.06 Hz, 1 H). 15
ahptymaihyl Z(Dchlara4-ty@rorstanid)-3cyolopisntyl-Gyad, 4 Baatyhhydro-2H-
2 (3-ch

| or o- 4- cyanopheny IPPN3RI8)Rdazgles wRIOOX¥IA: 5.t et r ahydr o-
2"'Th8@tl@@6ﬁaﬁbgﬂldl néawé@aréd GO PRX3 LRbF-4-ENE8ndpHENG!)-3-cyclopentyl-

3,308 PHo NI o 2h b RAREAYE 5 Tscashexsiasid, Example 15) and
cycl%hé?lﬂef’ﬁah@ltJ&B)éfﬁé)fozﬁéﬁﬁﬁz@ h&hbﬂ%ﬁ@' 1%'57m56<§ Qﬁé)ﬂrh& 67%

and cyc ohexanol accord
ylelcnetﬂwdutle coMpunidtwas lagahopredenias Ea(3ER )%aﬁﬁéwd@h@s/lmethyl 2-

3SR )
oo 35 Bna el s SRR Sk 6 aleRy 2Hebenzolalingazele- ™
cartithxy Rite. DLESZHRIIBI mitazalk efor g AH-00Ms0a (Id+H). 51 GIRER1 2, 460n¢/5116.2403.
cDCl3) 6 ppm1.19 - 1.68 (m 13 H), 1.70 - 1.86 (m 3
H, 1.87 - 2.03 (m 3 H, 2.06 - 2.20 (m 1 H), 2.23 -
2.39 (m 1 H, 2.85 - 2ER$mpen122 H), 3.13 (ddd,
J=16.18, 3.36, 3.02 Hz, 1 H), 3.49 (ddd, J=13. 76,
9.33, 4.83 Hz, | H), 4.63 (dd, J=9.53, 5.50 Hz, 1 H),
5.04 (ddd, J=12.82, 8,9 , 1 H, 7.02 (dd,
J=8.86, 1.88 Hz, | H\ 7 J=2.15 Hz, | H), 7.46
(d, J=8.86 Hz, 1 H), 7Qm2H),814(d,

J=8.32 Hz, 1 H). Exanpl & 128
PCT/ | B2007/ 003207 N
NZ

((R)-sec-butyl) 2-(3-chloro-4-cyanophenyi)-3-cyclopentyl-3,3a,4,5-tetrahydro-2H-

Es;w;'—

benzol[glindazole-7-carboxylate
The title compound was prepared from 2-(3-chloro-4-cyanophenyl)-3-cyclopentyl-
3,3a,4,5-tetrahydro-2H-benzo[glindazole-7-carboxylic acid (Example 15) and (R)-butan-
2-ol according to Method E (yellow solid, 155 mg, 0.326 mmol, 68% yieid). ). The title
compound was largely present as (x)-(3SR,3aRS)-((R)-sec-butyl) 2-(3-chloro-4-
cyanophenyl)-3-cyclopentyl-3,3a,4,5-tetrahydro-2H-benzo[gjindazole-7-carboxylate.
ES-HRMS m/z calc. for CogH31CIN3O, (M+H) 476.2099, found 476.2100.

Example 123
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OO ONNO 5 NOC 2-nethoxy-2-oxoet hyl
2- (3-chl or o- 4- cyanophenyl ) - 3-cycl opent yl - 3, 3a, 4,
wW®B2008058bydr o- 2H  benzo[ g) i ndazol e- 7- car boxy| aP€T/1B2a&7/003207
title conpound was prepared from
2- (3-chl or o-4-cyanophenyl ) - 3-cycl opent yl
3, 3a, 4, 5-tetrahydro-2H benzo[ g] i ndazol e-7-car boxyl i c
acid (Exanple 15) and nethyl 10 gl ycol ate according
to Method E. The title conmpound was | argely present as
()- (3SR 3aRS) - 2 et hoxy- 2- oxoet hyl
pherv -3-cycl opentyl -3, 3a,4, 5
zQl e-J-carboxylate. 1H NWR
(400 MHz, CDCI3) 3 pRM @ .69 (m 7 H, 1.72 -
' : ‘m R H, 2.06 - 2220 (m 1
: 3 I H), 2.86 99 (m 1 H), 3.07
- 3.18 (m NH), 349(d J= 13.7(5?_Q._0, 4.83 Hz, 1
15 H), 3.82 (s, 3 H), 4.65 (dd. J=9.53,%§._5\0 e, 1 H),
4.89 (s, 2 H 7.03 (dd J=8.73, 2.01 Hz, INH), 7.31
(d, J=1.88 Hz, | H), 7.46 (d, J=8.86 Hz, 1 ﬁ) 7.95 -
2-(2}(23me¢hqugth|q)<y eghaky)etiiyl 2- (3:8“@6 -4zyanbphipny ESciopeéityl-3,3a,4,5-
492 (MH), g%?wg 23-behdo mdazoIeN7-cabooxyIa?e_ NG

2- et hoxy- 2- 0x0
2- [Be titk oompéumyanas mk‘qnayéd fantB/—(i:i-omerd—édcyﬁncﬁmeﬁyﬁ-?:t@jcropentyl-

3 3%%}‘}38{; q%g?ﬁpé%@@ﬁ bR ESmpla $5) and 5 (2-(2-

met%%y%tmymm)éﬁ&hémﬂ I%@@bdmgt% MHbe Ee®EN¥dw 88iid, 1799 mg, 0.352°
tetrahéjro 2H benzo[ g] i ndazol e- 7- car boxy! |

mm%!c?ﬁ%()@ﬁ}rpme C%mamétdnws agg%erﬁeeta%eiar(aSR ARS)-2-(2-(2-
| |

me;lgl&%%xg)etﬁ étQ?leztﬁ‘ Oxy %é!\‘ﬁ%h}eﬁxﬁlgg LY cRBERGIS,38%,5-

tetr ydsl-alﬂmgnm[qﬂlaqmmwa)xymmESdpb@M@m;zspala #r 5

C31H3CIN3NaOs (M+Na) 588.2241, found 588.2245.

Example 124
O
N‘N/ 9
Z o)
N NS
OH

2-(2-(2-hydroxyethoxy)ethoxy)ethyl 2-(3-chloro-4-cyanophenyl)-3-cyclopentyl-3,3a,4,5-
tetrahydro-2H-benzo[glindazole-7-carboxylate
The title compound was prepared from 2-(3-chloro-4-cyanophenyl)-3-cyclopentyl-
3,3a,4,5-tetrahydro-2H-benzo[g]indazole-7-carboxylic acid (Example 15) and triethylene
glycol according to Method E (yellow solid, 125 mg, 0.226 mmol, 47% yield). The title
compound was largely present as (+)-(3SR,3aRS)-2-(2-(2-hydroxyethoxy)ethoxy)ethyl 2-
(3-chloro-4-cyanophenyl)-3-cyclopentyl-3,3a,4,5-tetrahydro-2H-benzo[gJindazole-7-
carboxylate. ES-HRMS m/z caic. for C3oH34CIN3NaOs (M+Na) 574.2085, found
574.2047.
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157 WD 2008/ 053300 PCT/1B2007/ 003207 5
t et rahydr o- 2H benzo[ g] i ndazol e- 7- car boxyl ate. 'H NWR

W@ 2@8/0543n0 CDC13) 5 ppm 1.32 (t, J=7.12 Hz, 4 POT/IB206H0003207
- 1.67(m 6H 1.72 - 1.83 (m 1 H), 1.96 (ddd,
J=26.25, 13.09, 4.16 Hz, | H, 2.06 - 2.20 (m | H),
2.25 - 2236 (m 1 H, 2.84 - 2.9 (m 1 H, 3.12 (ddd,
J=16.18, 3.36, 3.02 Hz, | H), 3.49 (ddd, J=13.76,
9.33, 4.83 Hz, 1 H, 4.28 (q, J=7.25 Hz, 2 H), 4.64
(dd, J=9.67, 5.37 Hz 1 H, 4.87 (s, 2 H, 7.03 (dd,
J=8.73, 2.01 Hz, 10731(d J=2.15 Hz, 1 H),
7.46(d,J859Hz H)@( %3 8.02 (m 2 H,
8.17' (d, J=8.86 Hz, 1 n12506(MH—|).
Exanpl e 130 15 O OX-/ O-)- ONN N
2- (benzyl oxy) - 2- oxoet hyl
2- (3-chl or o- 4- cyanophenyl ) - 3-cycl openty IO§
3a, 4, 5-tetrahydro- 2H benzo[ g]i ndazol ef7f&_§r boxyl at e
The title conpound~was prepared fro

2- (3-chl or o-4- cyanog entyl 20
3, 3a, 4, 5-t et rahydr o- 2K , iQdazol e- 7- car boxyl i c
acid (Exanple 15) & gl yéol ate according to

Met hod E. The tit

()- (3SR 3aRS): f

2- (3-chl or o- 4- fyanhenyl) 3-cycl opentyl -

3,34, 4, 5- tetrahydro 2H benzo[ g] i ndazol e- 7- car boxyl at e
2-(ois(MRIroAgsth WharninoRtng 2-@-gheroA-o@mnophermd)-3-syclopetyl- 3 3a,4,5-

L7204 gl b g2y 59 19

H) Th&tillcompo @& Was plepdyed Borh2- (3dddoro:]4=Qﬁar@phealeB—cyclopentyl—
3 3% g%gt%yd(%g% %3%(%8 dé%-‘}ﬁgboﬁl,_s gcégEﬁéﬂh%@ 1% p&j
trietRar@tarhine a%cbﬁdmgﬁo%etﬁdd E JFﬁ’e fitl compbundavasliatfely predént as (+)-
(SSéégR%ZF@ls(a hygroxyetbgl)amlgo)yjhxl I@‘-(32:(1';lr3ro %cwophenyj)_fg- 59
cyclBBentg'l 3,@9,4,53@trahydro 2H-benzo[glindazole-7-carboxylate. "H NMR (400 MHz,
CDCl3) 8 ppm 1.17 - 1.66 (m, 7 H), 1.70 - 1.82 (m, 1 H), 1.88 - 2.02 (m, 1 H), 2.06 - 2.18
(m, 1 H), 2.23 - 2.45 (m, 1 H), 2.79 - 2.85 (m, 4 H), 2.86 - 2.97 (m, 1 H), 3.03 (t, J=5.50
Hz, 2 H), 3.07 - 3.17 (m, 1 H), 3.48 (ddd, J=13.90, 9.47, 4.83 Hz, 1 H), 3.63 - 3.70 (m, 4
H), 4.48 (t, J=5.50 Hz, 2 H), 4.63 (dd, J=9.40, 5.37 Hz, 1 H), 7.01 (dd, J=8.86, 2.15 Hz,
1 H), 7.29 (d, J=2.15 Hz, 1 H), 7.45 (d, J=8.86 Hz, 1 H), 7.82 - 7.99 (m, 2 H), 8.15 (d,
J=8.59 Hz, 1 H). ES-MS m/z 551 (M+H)

Example 126
A .
/
N~ 0
N/¢ (

Cl
Pentan-3-yl 2-(3-chloro-4-cyanophenyl)-3-cyclopentyl-3,3a,4,5-tetrahydro-2H-
benzo[glindazole-7-carboxylate
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Exanpl e 131 158 WD 2008/ 053300 PCT/1B2007/003207 5 O
NNNO O--~ NC (9Hfluoren-9-yl)nethyl

WQ@2{084843b®@r 0- 4- cyanophenyl ) - 3-cycl opentyl -3, PCT/IB2007/003207
3a,4,5-tetra hyd ro- 2H benzo[ g]i ndazol e-7-carboxyl ate
The title conpound was prepared from
2- (3-chl or o- 4- cyanophenyl ) - 3-cycl opentyl 10
3, 3a, 4, 5-t et rahydr o- 2H benzo[ g] i ndazol e- 7- car boxyl i c
acid (Exanple 15) "and 9- fluorenyl met hanol according
to Method E. The title conmpound was | argely present as

() ﬁé’?gﬂ% cg’rﬂmno(\%b Héﬁérr@d‘frgmﬁ EﬂaﬁlsﬁbM cyanophenyl) -3-cyclopentyl-

or o- yanop )-3-¢C

3 33@4 Séemaw@ﬂHmp& mellamﬁrzoqfagg w@aa@lﬂéExama\e&@);amdtp@ntan-?’-

of actydid gthal . Thgie boBigoifls Flgaly bréverd B ¢ (i sas)

pentdhd-%! 28=|}E(33-CHJgroé%—QYanop?\eﬁill)-(s?yé:%pbhgl-g,3254,5-te;zllra'$@d(dﬂH-é
en%%’g@da;o@?-ggrbog)glgk 4 F%MH.@OONWC&CE;% Ppm}_&gﬁ?flgﬁ 38 Hz, 6
H), lr'Zie Y é’@(m“? 91-641 ?%17(Pﬂ 43?)H>| :96/(d88, J={2@d11 3\28967316 Hz, 1H),
206—1)2 18 6\610'@ \237%'{0(412 1H), 463 - 3(82("'(6 H)J§7075-23 F—ﬁ m21 H) 3.49

o=t 878 93 KA TPl Pt o, w30 oo 01 [ P

6182H@31Hf)1703 (dd, J=8.86, 2.15 Hz, 1 H), 7.30 (d, J=2.15 Hz, 1H) 746(d J=8.86

e, WP TV ERI R M e AR e 41§9t wo e

2008/ 053300 PCT/1B2007/ 003207

Example 127
O
| /Q > <\
: N~ o)
N//

cl
Cyclohexyl 2-(3-chloro-4-cyanophenyl)-3-cyclopentyl-3,3a,4,5-tetrahydro-2H-
benzo[glindazole-7-carboxylate

The title compound was prepared from 2—(3-chIoro—4—cyanophenyl)—S-cyc!opentyl—
3,3a,4,5-tetrahydro-2H-benzo[glindazole-7-carboxylic acid (Example 15) and
cyclohexanol according to Method E. The title compound was largely present as (+)-
(3SR, 3aRS)-cyclohexyl 2-(3-chloro-4-cyanophenyl)-3-cyclopentyl-3,3a,4,5-tetrahydro-
2H-benzo[g]indazole-7-carboxylate. "H NMR (400 MHz, CDCl3) & ppm 1.19 - 1.68 (m,
13 H), 1.70 - 1.86 (m, 3 H), 1.87 - 2.03 (m, 3 H), 2.06 - 2.20 (m, 1 H), 2.23 -2.39 (m, 1
H), 2.85-2.98 (m, 1 H), 3.13 (ddd, J=16.18, 3.36, 3.02 Hz, 1 H), 3.49 (ddd, J=13.76,
9.33, 4.83 Hz, 1 H), 4.63 (dd, J=9.53, 5.50 Hz, 1 H), 5.04 (ddd, J=12.82, 8.93, 3.76 Hz,
1 H), 7.02 (dd, J=8.86, 1.88 Hz, 1 H), 7.30 (d, J=2.15 Hz, 1 H), 7.46 (d, J=8.86 Hz, 1 H),
7.87 -7.97 (m, 2 H), 8.14 (d, J=8.32 Hz, 1 H).

Example 128
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5 The title conpound was prepared according to Mthod
E from2-(3-chloro-4
wae yanopizenyl ) - 3- cycl opent yl - 3, 3a, 4, 5-t et r ahydr BEREB20€103207
o[ g] i ndazol e- 7-carboxylic acid (Exanple 15) and
2-(2-pyridyl)ethanol. Yellow solid, 194 ng. The title
conpound was |argely present as
()-(3SR,3aRS)-2-(pyridin-2-y|)ethy|
2- (3-chl or o- 4- cyanophenyl ) - 3- cycl opentyl - 3, 3a, 4,
5-tetrahydro- 2H benzo[ g] i ndazol e- 7- carboxylate ES- M5
mz 525 10 (MH). 15 20 Exanple 14“\hg 'O NO
Cl 25 4-net hoxybenz
2- (3-chl oro-4-cyano Ioﬁ-ntyl 3,3a,4,5-tetr
ahydr o- 2H benzo[ g] i ndaZol baxyl ate The title
7/t 0 et hod E from

2-(3-chloro-4
cyanophenyl) - 3-cyg ntyl - 3, 3a, 4, 5-tetrahydr o- 2H benz
o[ g] i ndazol e- 7- cif boxyl i ¢ aci d (Exanpl e 15) and

nmet hoxybenz al cohol. Yellow solid, 19 r%q
2- m@ﬁhpmechmﬁwhé(?’@blqmé qyaw@é}%nyar%%'ﬁpeayl -3,3a,4, ! tetrahydro -2H-

()- (3SR, 3aRS) 4- ”Bé Rz Yk-7- carb te
2 3-chl oro-4-c¢ ano % aé008/ 053300

& WHEogm as grepare from 2- (3 chloro 4-cyanophenyl)-3-cyclopentyl-
oA A LI BT
glycdlate @coﬁélm@tdﬂﬂelﬁdd E. The title compound was largely present as (x)-

SRS Bty S SSRIPEN LB Yo B Sppnpsraataas
tetrahydro-2H-benzo[glindazole-7-carboxylate. 'H NMR (400 MHz, CDCl3) 8 ppm 1.20 -
1.69 (m, 7 H), 1.72 - 1.84 (m, 1 H), 1.89-2.03 (m, 1 H), 2.06 - 2.20 (m, 1 H), 2.26 - 2.36
(m, 1 H), 2.86 - 2.99 (m, 1 H), 3.07 - 3.18 (m, 1 H), 3.49 (ddd, J=13.70, 9.40, 4.83 Hz, 1
H), 3.82 (s, 3 H), 4.65 (dd, J=9.53, 5.50 Hz, 1 H), 4.89 (s, 2 H) 7.03 (dd, J=8.73, 2.01
Hz, 1 H), 7.31 (d, J=1.88 Hz, 1 H), 7.46 (d, J=8.86 Hz, 1 H), 7.95- 8.01 (m, 2 H), 8.17
(d, J=8.86 Hz, 1 H). ES-MS m/z 492 (M+H).

Example 129

o /
O Q J°
O
N~p/ 0
N//;

Cl
2-ethoxy-2-oxoethyl 2-(3-chloro-4-cyanophenyl)-3-cyclopentyl-3,3a,4,5-tetrahydro-2H-
benzo[g]indazole-7-carboxylate
The title compound was prepared from 2-(3-chloro-4-cyanophenyl)-3-cyclopentyl-
3,3a,4,5-tetrahydro-2H-benzolglindazole-7-carboxylic acid (Example 15) and ethyl
glycolate according to Method E. The title compound was largely present as (&)-
(3SR,3aRS8)-2-ethoxy-2-oxoethyl 2-(3-chloro-4-cyanophenyl)-3-cyclopentyi-3,3a,4,5-
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15 The title conmpound was prepared according to Method
E from2-(3-chloro-4
waeyasopizenyl ) - 3- cycl opent yl - 3, 3a, 4, 5-t et r ahydr BeREB20em03207
o[ g] i ndazol e- 7-carboxylic acid (Exanple 15) and
benzyl al cohol. Yellow solid, 193 ng. The title
conpound was |largely present as ()- (3SR, 3aRS)-benzyl
2- (3-chl or o- 4- cyanophenyl ) - 3-cycl opent yl -
3,3a, 4, 5-tetrahydro- 2H benzo[ g] i ndazol e- 7- car boxyl at e.
ES-M5 mz 510 (MH). 20 Exanple 135 NN\ O NO d
tetra%?dMﬁ&benﬂcﬁé}%@z@@ﬁfc%ﬁ%teﬁ’ﬂﬁ NRR@600HZ2DEL) 5 ppm 1.32

rimethylsily

(t, Jﬂ %f‘@hﬂ dff)oi 40cy‘ag‘70imeﬁ1w 1.73--cy83 tpehi)) 1.86 siddy J526.861 13.09,
d |
4.16??%8]{)!3%2%\/\% -;"f.gé glngh 1228 &35 gﬁ‘{ ﬁ%’gﬁ% -Szgégﬁwdm i), 8.12 (ddd,

accordin
J=121833.36| 202 Hz, 1H) 3.49 (ddd, J=13.76, 9.33, 4.83 Hz, 1 H), 4.28 (q, J=7.25

e SHTPRASRSTE SEL T ) e A 21 BFUE, 1,

7.312(d( U£2. M8 Hay h )| YUBEt hawgobg HYel HywW 981 B2 (292 mp 8 he; J=8.86

oun s largely present as

Hz, % 4>(%§%§@§9@é\? et hyl silyl)ethyl 2-(3-chloro-4
cyanophenyl ) -3-cycl opentyl -3, 3a,4, 5-tetra
hydr o- 2H benzo[ g] i ndazol e- 7- car boxyl ate. ES-Ms niz
520 (M+rH). Exanple 136 15 O a-T- O N Cl Heptyl
2- (3-chl oro-4- cyanophenytysdsigvebopent yl - 3, 3a, 4, 5-tetr
ahydr o- 2H benzo[ g] i ndazol e-7-carboxyl ate 20 The
title conpound was prepared from
2- (3-chl or o- 4- cyanophenyl ) - 3- cycl opent yl
3, 3a, 4, 5-tetrahydr o- 2H benzo[ g] i ndazol e @: boxyl i c

acid (Exanpl e 15) and 1-heptanol ceprd to Method
E. The title conpgund argel& resent as
() - (3SR 3aRS) - .
i\(TN\N
N7 Ci

2-(benzyloxy)-2-oxoethyl 2-(3-chloro-4-cyanophenyl)-3-cyclopentyl-3,3a,4,5-tetrahydro-
2H-benzo[glindazole-7-carboxylate

The title compound was prepared from 2-(3-chloro-4-cyanophenyl)-3-cyclopentyl-
3,3a,4,5-tetrahydro-2H-benzo[glindazole-7-carboxylic acid (Exemple 15) and benzyl
glycolate according to Method E. The title compound was largely present as ()-
(3SR, 3aRS)-2-(benzyloxy)-2-oxoethyl 2-(3-chloro-4-cyanophenyl)-3-cyclopentyl-
3,3a,4,5-tetrahydro-2H-benzofglindazole-7-carboxylate. '"H NMR (400 MHz, CDCl3) &
ppm 1.20 - 1.68 (m, 7 H), 1.72 - 1.84 (m, 1 H), 1.96 (ddd, J=26.18, 12.89, 4.16 Hz, 1 H),
2.06 -2.20 (m, 1 H), 2.25-2.35 (m, 1 H), 2.84 -2.98 (m, 1 H), 3.12 (ddd, J=15.91, 3.36,
3.02 Hz, 1 H), 3.49 (ddd, J=13.83, 9.40, 4.70 Hz, 1 H), 4.65 (dd, J=9.40, 5.37 Hz, 1 H),
4.92 (s, 2 H), 5.25 (s, 2 H), 7.03 (dd, J=8.73, 2.01 Hz, 1 H), 7.31 (d, J=2.15 Hz, 1 H),
7.33-7.42 (m, 5 H), 7.46 (d, J=8.86 Hz, 1 H), 7.93 - 8.03 (m, 2 H), 8.17 (d, J=8.59 Hz, 1
H).

Example 131
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heptyl 2-(3-ch |oro-4-cyanophenyl)-3-cycl opentyl -3,
3a, 4, 5-tetrahydro-2H benzo[ g]i ndazol e- 7- car boxyl at e.

wda kboBWR3(08100 MHz, DMSO-d6) 6 ppm 0.86 (t, J=6.BE&r/BER0$142003207
3 H, 1.11 - 1.56 (m 15 H), 1.67 - 1.75 (m 3 H),
1.83 (ddd, J=25.98, 12.82, 3.89 Hz, 1 H), 2.01 - 2.12
(m 1 H, 2.20 - 2.27 (m 1 H), 2.85 - 2.96 (m 1 H),

3.07 - 3.15 (m 1 H), 3.62 (ddd, J=13.76, 9.33, 4.56
Hz, 1 H), 4.28 (t, J=6.58 Hz, 2 H), 4.97 (dd, J=9.40,
5.64 Hz, 1 H), 7.21 (dd, J=8.86, 2.15 Hz, 1 H), 7.42
(d, J=2.15 Hz, 1 H), 7.69 (d, J=8.86 Hz, 1 H), 7.83
(dd, J=8.19, 1.48 Hz, 1 H), 7.87 (s 1 H, 812 (d,
J=8.32 Hz, 1 H); ES- VS nf z 30 51 . 162 WO
2008/ 053300 PCT/1B2007/ 003207 5 EX 37 0 NNN
C' Butyl

2- (3-chl or o- 4- cyand 3,3a,4

5-tetrahydro-2H ber g -carboxylate 10
The title conpound was prepared frem
2-(3-chl oro-4-cya nyN) - 3- cyclopentyl

'3, 3a, 4, 5-tetrahydr benzo[ g] i ndazol e- 7- car boxyl i c
acid (Exanpl e and n-butanol according to Method
E. The title c ould was |argely present as

gl(l)ﬂu&?e'ﬁ ?ﬁlﬁ@hyl -Y:hlo?rf ﬁ%y%ﬂ&@{e‘hgf}tsg%’@lc}?ea% -3,33,4,5-tetrahydro-

nopheny 3-cyc ent
benzo[ g] i ndazol eZH-beaz@[gidwm -7+ CIarUWHa(eﬂfOO MHz,

?’f@%ﬂ@ gmg,;?m&l’wg% pﬂépf e]fg%?n%% éZB?_\é'gro 43%@"(0&%‘8%3% 13- -oyclopentyl-

3,3a)4; 88eiedhydid 2Bhentoffinthzzold- 7Harbdyd aeid ZEtdmpln 15) abli,9-

ﬂuorgnx@'ue(ﬂmmoi géonhlng tg%lle(ﬂ%%cgé j’bfé%ggg%oggm@sgggﬁy prgsent as

(#)- (HBR I?a@ @Hrfém-g%l)%gh% 62E&3rcfﬂer874 éfbd\oEl?er%llfi@cyéo@ntyl-
3 3aJ4=§ tatsalysiro- szh)enzvmgd@z;ple-Ji@rwwaie i1lH MR (408¥HzdgDCls) 5

perF 1934 7;1("%2-%%1@2%'987(9[% I—i)i’/li_.'g')b. 4 Bosddl ‘1'29% 81841z, 1),

2. 07As%39$m 1H)I 22¥i- 238 Qm.s‘hbi) 2083e8.08dm] 1 POeBI%ba%Eﬂ(rﬁialH) 3.50

GoERSRSE TR QLIYGE 95813, FRPLLSD A05%, .00

(dd, REBE3aR A dHiz, i10d), .29 CBPB ¢m, 8 MF) 7.40 - 7.51 (m, 3 H), 7.66 (d, J=7.52 Hz,
2 H), 7.82 (d, J=7.52 Hz, 2 H), 7.91 - 8.00 (m, 2 H), 8.20 (d, J=8.06 Hz, 1 H).

Example 132

2-(pyridin-2-yl)ethyl 2-(3—chIoro-4-cyanophenyl)-3-cyclopentyl-3,3a,4,5-tetrahydro—2 H-
benzo[glindazole-7-carboxylate
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ant agoni sm by a test conpound. As described nore
specifically below, this assay 163 WO 2008/ 053300
wEOIBOEBRMO7/ 003207 5 measures the m neral ocor p€TIB2007/003207
receptor | C50 value of the test conpound (i.e., the
concentration of the test conpound required to bl ock
agoni st induced activation of the mneralocorticoid
receptor by 50% relative to activation in the absence
of an antagonist. Human liver cells (Huh7) were
transfected with a luciferase reporter gene under the

5 Conier tle afm;sanm Wﬁp@baﬁfaddgﬁﬁ{;ﬁg toa{gemgq\&{ trbSnBaQ-pJf-aﬁmm-
contal nl ng 1IN n 0 n S| an .
cyar@fvhanxﬁr%wcw'epen@g%a% i \etrRhdRr e Bee floitaraee) Segpplic acid
(Exalrﬂ;ﬁé‘ﬁ§1 arIRi @iézibgn&*ﬂmdh%l wamo sémpl 184 0. gﬁ#@@ﬂ@@drﬂ@&md was

trol plasm d. "An agoni st of receptor can bind
largely peasentias (ix)dﬁéRta@BSr)é’c@wdm Z_BDEthwm -Grchdenor4-ayanaphenyl)-3-

o TSR sOh e B RS R0, Bl s

10 (M+H).nding to the receptor LBDs and decrease the
transcription activity of the reporter 15 gene.
Measurenent of luciferase, activity, allows
quantitative determ nations,' o*f the reporter
transcription in the presence of either agonists or
agoni sts and antagonists in conbination.

(3-gal actosi dase activity, which is unaffected by
ligand, is used to normalize the transfection

15 efficiency in the cell population. Huh7 cells were

plated in RPML1640 + 10% fetal bovine serum

(I'nvitrogen 20 Corporation, San Di ego, CA), at 10,000

cells per well in 96-well tissue culture dishes for

approximately 24 hours. Cells were then transfected
usi ng FUGENETM 6 Transfection Reagent according to
manuf acturers' instructions (Roche Ml ecul ar

Bi ochem cals, Indianapolis, IN. Approximately 20

hours after transfection, nmedia were renoved. Cells

were washed once with PBS and treated (n=6/group) wth
agoni st for each recept al | %S chem cals from

Sigma, St. Louis, H onpounds. Agoni st

concentrations represent 70-80% of full activation of

each receptor. Conmpounds were dissolved in DMSO at 10

mM and diluted to final pncentrations in pheno

red-free nedia that conte 20% char coal - and

dextran- stri pped serun1(L| hnol ogi es,

Gat hersburg, MD). '

(18-20 hours) mntn

and replaced with"100 pL per

of Steady-G oTM | ysisC

(Promega Corporation, Mdison

20

25 4-methoxybenzyl 2-(3-chloro-4-cyanophenyl)-3-cyclopentyl-3,3a,4,5-tetrahydro-2H-
benzo[glindazole-7-carboxylate
The title compound was prepared according to Method E from 2-(3-chloro-4-
cyanophenyl)-3-cyclopentyl-3,3a,4,5-tetrahydro-2H-benzo[gJindazole-7-carboxylic acid
(Example 15) and p-methoxybenzyl alcohol. Yellow solid, 194 mg. The title compound
30 was largely present as (+)-(3SR,3aRS)-4-methoxybenzyl 2-(3-chloro-4-cyanophenyl)-3-
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100 pL of the lysate was transferred to a bl ack,
Dynatech M crofl uor assay plates (Dynex Corporation,
w@h@nsisby, VA) to neasure |uciferase activityPCiB2007/003207
pl ate was sealed 35 with TopSeal self-adhesive film
dar k- adapted for 5 mnutes, then counted in a
TopCount Pl ate Reader (Packard |Instrunent Conpany,
Meriden, CT) in single photon counting node. The
remai ning | ysate was used for determ nation of
(i-gal actosi dase 164 WO 2008/ 053300 PCT/1B2007/ 003207
oV 1
5 orol b S e B e A8 TR Pl T B Bl 540
(M+Buffer per well. The assay buffer consist ed of 60 nM
Na2HPO4, 40 nmM NaH2PO4, 10 mM KCl, 1 mM MgSO™4, 50 nmM
P-mercapt oethanol, and 2.5 ng/nL ONPG the latter two
reagents were added just prior to assay (all chemcals
from Sigma). The reaction was allowed to proceed
until a distinct yellow col or devel oped. 10 Reactions
10 were stopped by the addition of 100 pL per well 1 M
Na2CO8 and plates were read at 420 nmin Victor-2
(Perkin Elner Life Scierfe@dPlgddton, M) . Val ues
(relative luciferase activity) for each sanple were
expressed as a ratio of iferase activity to 0OD420
xeaglred in arbitrary units

for each well. Curve fi rmed using the
4- par anet er Ioglstlc : L(1+(x/ c)”b) +d)
with the 15 , | ower=a)y bl at eaus
representlng activitye alues for vehlcle control and
agoni st control respectively. "b" is e slope, "c" is
the 1C50 or EC50 "x" is the conceion of the
conpound and the activity at thaksgoncentrati on.

dos é’ff“%ﬂ%@’?@@ro-& Va5 bR 4 8o alifenth

bel ow. Exanpl e MRbe&dlglinddzolel7-taboxyate 223 3 0. 0407
15 4 :Iihe t|t|e5 cgmgoursad \gag %rleparec? accorging to Method E from 2-(3-chloro-4-
cyanophenyl)-3-cyclopentyl-3,3a,4,5-tetrahydro-2H-benzo[g]indazole-7-carboxylic acid
(Example 15) and benzyl alcohoi. Yellow solid, 193 mg. The title compound was
largely present as (z)-(3SR,3aRS)-benzyl 2-(3-chloro-4-cyanophenyl)-3-cyclopentyl-
3,3a,4,5-tetrahydro-2H-benzo[glindazole-7-carboxylate. ES-MS m/z 510 (M+H).

20

Example 135

25 MesSi
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8 2.74 9 0.17 10 0.553 11 0.205 12 >10.0 13 0.535

165 WO 2008/ 053300 PCT/IB2007/003207 il 40.929 5
w@20@30233006 0. 0085 17 0.958 18 0.089 19 0. OBCHIB2AW7/003207

2.88 21 0.004 22 0.004 23 >0.500 2.4, . 0.,008 25

0.007 26 0.013 27 0.305 28 0.15 29 >1.00 30 O0.446

31 0.488 33 >0.500 34 0.72 35 0.021 36 0.127 37

>1. 00

2-(trimethylsilyl)ethyl 2-(3-chloro-4-cyanophenyl)-3-cyclopentyl-3,3a,4,5-tetrahydro-2H-
benzo[glindazole-7-carboxylate

The title compound was prepared according to Method E from 2-(3-chloro-4-
cyanophenyl)-3-cyclopentyl-3,3a,4,5-tetrahydro-2H-benzo[glindazole-7-carboxylic acid
(Example 15) and 2-(trimethylsilyl)ethanol. Yellow solid, 192 mg. The title compound
was largely present as (+)-(3SR,3aRS)-2-(trimethylsilyl)ethyl 2-(3-chioro-4-
cyanophenyl)-3-cyclopentyl-3,3a,4,5-tetrahydro-2H-benzo[glindazole-7-carboxylate.
ES-MS m/z 520 (M+H).

Example 136

Heptyl 2-(3-chloro-4-cyanophenyl)-3-cyclopentyi-3,3a,4,5-tetrahydro-2H-
benzo[g]indazole-7-carboxylate

The title compound was prepared from 2-(3-chloro-4-cyanophenyl)-3-cyclopentyl-
3,3a,4,5-tetrahydro-2H-benzo[g]indazoie-ibarboxylic acid (Example 15) and 1-heptanol
according to Method E. The title compound was largely present as (3)-(3SR,3aRS)-
heptyl 2-(3-chloro-4-cyanophenyl)-3-cyclopentyl-3,3a,4,5-tetrahydro-2H-
benzo[glindazole-7-carboxylate. 'H NMR (400 MHz, DMSO-dg) 5 ppm 0.86 (t, J=6.98
Hz, 3 H), 1.11 - 1.56 (m, 15 H), 1.67 - 1.75 (m, 3 H), 1.83 (ddd, J=25.98, 12.82, 3.89 Hz,
1H),2.01-2.12 (m, 1 H), 2.20 - 2.27 (m, 1 H), 2.85-2.96 (m, 1 H), 3.07 - 3.15 (m, 1 H),
3.62 (ddd, J=13.76, 9.33, 4.56 Hz, 1 H), 4.28 (t, J=6.58 Hz, 2 H), 4.97 (dd, J=9.40, 5.64
Hz, 1 H), 7.21 (dd, J=8.86, 2.15 Hz, 1 H), 7.42 (d, J=2.15 Hz, 1 H), 7.69 (d, J=8.86 Hz, 1
H), 7.83 (dd, J=8.19, 1.48 Hz, 1 H), 7.87 (s, 1 H), 8.12 (d, J=8.32 Hz, 1H); ES-MS m/z
518 (M+H).
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30

38 >1.00 39 0.022 40 0.006 41 >1.00 42 0.015 43
0.021 44 0.016 45 >1.00 46 0.069 166 WO 2008/ 053300
wE@BEBRMO7/ 003207 47 0.018 48 >1.00 49 0. 10BCT/HE2007/003207
0.205 51 0.007 52 4.98 53 0.307 54 0.973 55 0.849

56 0.302 57 3.51 58 3.18 59 >1.00 60 > 1.00 61
0.039 62 0.026 63 >1.00 64 0.065 65 0.038 66 3.35

Example 137

. o
e

C
Butyl 2-(3-chloro-4-cyanophenyl)-3-cyclopentyl-3,3a,4,5-tetrahydro-2H-
benzo[glindazole-7-carboxylate

The title compound was prepared from 2-(3-chloro-4-cyanophenyl)-3-cyclopentyl-
3,3a,4,5-tetrahydro-2H-benzo[glindazole-7-carboxylic acid (Example 15) and n-butanol
according to Method E. The title compound was largely present as (£)-(3SR,3aRS)-
butyl 2-(3-chloro-4-cyanophenyl)-3-cyclopentyl-3,3a,4,5-tetrahydro-2H-
benzo[gJindazole-7-carboxylate. "H NMR (400 MHz, DMSO-ds) & ppm 0.94 (t, J=7.38
Hz, 3 H), 1.12-1.55(m, 9 H), 1.66 - 1.75 (m, 3 H), 1.83 (ddd, J=25.91, 13.02, 4.03 Hz,
1H),2.01-2.11(m, 1H),220-2.27 (m, 1 H), 2.85-2.96 (m, 1 H), 3.07-3.15 (m, 1 H),
3.61 (ddd, J=13.63, 9.33, 4.70 Hz, 1 H), 4.29 (t, J=6.44 Hz, 2 H), 4.97 (dd, J=9.53, 5.77
Hz, 1 H), 7.21 (dd, J=8.86, 1.88 Hz, 1 H), 7.42 (d, J=2.15 Hz, 1 H), 7.69 (d, J=8.86 Hz, 1
H), 7.83 (dd, J=8.32, 1.34 Hz, 1 H), 7.87 (s, 1 H), 8.12 (d, J=8.32 Hz, 1 H); ES-MS m/z
476 (M+H).

0. Biological Assays

1. In Vitro Assay

Method 1: Celi-based Gal4 Response Element-controlled | uciferase Reporter Assay

An in vitro assay can be used to evaluate mineralocorticoid receptor (MR)

antagonism by a test compound. As described more specifically below, this assay
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67 0.146 68 0.052 69 0.13 70 0.906 71 0.205 72
8.1 73 0.167 74 0.588 75 0.711 76 >1.00 77 0.013

W@ 2008/08330067 WO 2008/ 053300 PCT/ | B2007/ 003207 PTRIKR002003207
80 0.049 81 0.035 82 >1.00 83 0.077 84 0.113 85
>1.00 86 0.086 87 0.036 88 >1.00 89. 0.705 90 1.1
91 0.005 92 >1.00 94 0,025 95 0.002 96 0.012

measures the mineralocorticoid receptor ICsq value of the test compound (i.e., the
concentration of the test compound required to block agonist induced activétion of the
mineralocorticoid receptor by 50%, relative to activation in the absence of an antagonist.
Human liver cells (Huh7) were transfected with a luciferase reporter gene under the
control of Gal4 response element, along with a plasmid containing the Gal4 DNA
binding domain (DBD) fusion of a steroid receptor (mineralocorticoid receptor) ligand
binding domains (LBDs) and a p-galactosidase control plasmid. An agonist of the
receptor can bind to and activate the receptor LBD, which activate the expression of the
Gal4 response element containing luciferase reporter gene. Antagonists can compete
for binding to the receptor LBDs and decrease the transcription activity of the reporter
gene. Measurement of luciferase activity.allows quantitative determinations of the-
reporter transcribtioh ‘in the presehce of either agonists or agonists and antagonists in
combination. B-galactosidase activity, which is unaffected by ligand, is used to
normalize the transfection efficiency in the cell population.

Huh7 cells were plated in RPMI1640 + 10% fetal bovine serum (Invitrogen
Corporation, San Diego, CA), at 10,000 cells per well in 96-well tissue culture dishes for
approximately 24 hours. Cells were then transfected using FUGENE™ 6 Transfection
Reagent according to manufacturers’ instructions (Roche Molecular Biochemicals,
Indianapolis, IN). Approximately 20 hours after transfection, media were removed. Cells
were washed once with PBS and treated (n=6/group) with agonist for each receptor (all
chemicals from Sigma, St. Louis, MO), and with compounds. Aganist concentrations -
represent 70-80% of full activation of each receptor.

Compounds were dissolved in DMSO at 10 mM and diluted to final
concentrations in phenol red-free media that contained 10% charcoal- and dextran-
stripped serum (Life Technologies, Gathersburg, MD). Following overnight incubation
(18-20 hours) with compounds, the medium was rembvged and replaced with 100 L per
well of PBS and 100 pL of Steady-Glo™ lysis buffer with luciferase substrate (Promega
Corporation, Madison, Wi). After a 30-minute incubation to completely lyse the cells,
100 plL of the lysate was transferred to a black, Dynatech Microfluor assay plates
(Dynex Corporation, Chantilly, VA) to measure luciferase activity. The plate was sealed
with TopSeal self-adhesive film, dark-adapted for 5 minutes, then counted in a
TopCount Plate Reader (Packard Instrument Company, Meriden, CT) in single photon

counting mode. The remaining lysate was used for determination of B-galactosidase
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15,
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97 0.012 98 0.013 99 0.014 100 0.021 101 0.023

102 0.035 103 0.113 104 0.122 105 0.141 106 0.312
waowsossad 108 >1.00 109 >1.00 110 >1.00 18AT/B20677003207

168 WO 2008/ 053300 PCT/1B2007/003207 112 1.55 113

0.995 114 0.001 115 0.003 117 0.003 118 0.019 5

2. In Vivo assays Method 2: Col oni c ENaCgamma

Expression Assay 10 The effect of a test conpound can

al so be evaluated for potential therapeutic

appl i cations by a functional assay, in which the test

e TREH AR el STRLEE B! 0 e B8 A oo .
galastisidesé !a@ﬁlay H)Ul’ffetrfpjes wefls Ife aabaipbmﬁsrmemstedmféﬁ mM Na2HPO4,
40 reINAIAPOR, T miP KBl i AGBBY. B0 i BEAGHEBbetiaNof, and 2.5
mg/mL ONPG, the latter two reagents were added just prior to assay (all chemicals from
Sigma). The reaction was allowed to proceed until a distinct yellow color developed.
Reactions were stopped by the addition of 100 pL per well 1 M Na»CO3 and plates were
read at 420 nm in Victor-2 (Perkin Elmer Life Sciences, Boston, MA). Values (relative
luciferase activity) for each sample were expressed as a ratio of luciferase activity to
OD.z0 p-galactosidase activity measured in arbitrary units for each well. Curve fitting

was performed using the 4-parameter logistic model (y = (a-d)/(1+(x/c)*b)+d) with the

lower (a)-and upper (d) plateaus representing activity values for vehicle control and

agonist control respectively. “b” is the slope, “c” is the ICsp or ECso. “X” is the

(AL

concentration of the compound and “y” the activity at that concentration.

Compounds were tested in accordance with the above described assay yielding

the |Cgo values described below:

Example

" MR ICso (UM)

1 1.07
12 0.223

3 0.0407

4 3.5

5 3.7

6 0.081

7 0.0172

8 2.74

9 0.17

10 0.553

11 0.205

12 >10.0

13 0.535
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lys of recovery from surgery,
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ous treatnment groups and conpounds
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ggﬁethyl

gr oups,
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10"T—Q';{'Irﬁ‘irnalls We

1 % Tween 80. For conpound treated
re dosed with the conpounds daily,
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0.312

107
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10 . Version.3,.0- Gold software (Data Sci ences
International, St. Paul, M\): The val ues represent

wo b@sassnpage of all data points coll ected fronP@rntsr007/003207
animal, every 15 mnutes for a 10 second interval
over a 24-hour period (6:00 a.m to 6:00 a.m the
follow ng day). SBP data was coll ected continuously
over the course of the entire study (days 1-21).
Twenty-four hours prior to the term nation of the

115tudy ats—wene placed in 15 netabolismcagi ng and
ur i rLévvas. col |l ect éd, at 24 hours. Animals were not
118asted ¥@@5the -- |' 24-hour period. After 21, days of

11*f€at. ".6 1~aﬂ+ﬂal4‘ were anesthetized with a m xture of
Eet am ﬁe Q40 ng/ kg) and xylazine (5 ng/kg) (i.p.) and

118€e1 ghed ga3 h a Metjt| er PM6000 bal ance
(Mettlier- Tol edo, linc., Hightstown, NJ). Aninmals were

118xsand ¥ ed using a 2.0- gauge needle inserted into

gie—abgpgigral—aortia. Bl ood sanples were imediately 20
ransflerred i nto \facut ai ner coll ection tubes

(Bect on-Di cki nson and Co., Franklin Lakes, NJ) and

pl aced on wet ice. Blood was centrifuged for 15

m nutes-at 3000 rpm 4C and plasma collected and
2. |h Mpesssays - 80C until further analysis. Plasma and

urine chemstries (e.g., albumn, creatinine and

el ectrolytes) were analyzed with the Hitachi 912
MefheH QTBLRMICIERECEAMNTA EXdrassich AsEgM stry anal yzer

(Roche Diagnostics Corp., 25 I'ndianapolis, IN

according to standard procedures. Al nentioned

doctaRttiot: 8 £1dsPEGRPOITH &fh Ao bETcTERARE BP pbEtA R Bpeutic

witten. Wen introducing el enents of the present _
applingtionsibyre Binctional essayp inawlick fisoigisheempeynd hipeksepvivoraxpression
of S5l R ey o 10801 gl DAL oy
alddsterone iniced @xprassionf ‘tolohicd Nall geyhmarisl meaauiedg "Male Sprague-

int end be incl usi d that _the :
oaB 98 tat 950 BRGHBLShAF SRk P58 e, 5 wer
usefll it krdsigBsayh Al ainitnals tiepe hbasedie errodaswitt betient tdmperature of 221
"0 U838l DFREEK o TR AER e B GBI 3 oo
fred debe¥ta’ PAGAH 23BN ERTTINORAPRAGATIR A, MadisbA! WH athi@glb water ad

s claimed is: 10 1. A conpound.,.gra pharmaceutically
libitgpd Hs iaitiation obtheshiYe onpound,  wherein the conpound

hasrehgtsShéraGhita®y Meshitiotd dith 59888 hne (AErrane; Baxter, Inc.,
Deerfield, IL) delivered in 100% O2 (USP Medical Grade, Airgas-Mid America, Bowling
Green, KY) using a VMS anesthesia instrument (Matrix Medical, Inc., Orchard Park, NY)

Once anesthetized, 1-2% lsoflurane was used to maintain anesthesia. The surgery site
was shaved, scrubbed with Dial 4% CHG surgical scrub (Dial Corp., Phoenix, AZ), and
sprayed with Betadine Aerosol tapical antiseptic/bactericide spray (Perdue Frederick
Co., Stamford, CT). and a bilateral adrenalectomy (ADX) was performed via the dorsal
approach. The muscle layer was closed with 4-0 vicryl and skin wounds closed with
surgical staples. The analgesic, Marcaine (0.25%) (Abbot Laboratories, Chicago, IL)
was injected (0.1 mL, s.c.) at the incision site. Post-operative care included monitoring
of the animals, which were placed on thermogenic heating pads during recovery from
anesthesia until sternal recumbency and alertness were obtained. Animals were
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RBAX RR5 R R6 /NNR7 R38 (I) 15 wherein: X is

sel ected fromthe group consisting of -CH2- and -0-;
WQ@000RD53380 sel ected fromthe group consisting oPCHEIBP07/003207

cycl oal kyl, cycl oal kenyl, phenyl, and heterocyclyl;

wherein the heterocyclyl substituent is a five- or

si x-nmenbered ring heterocyclyl conprising at | east

one ring heteroatom sel ected from oxygen, sulfur and

ni trogen; and wherein the al kyl, cycloal kyl,

lnsgféb‘t‘éd)@élﬂyq‘ﬁb/élgnﬁbﬁl]éﬂessaﬂﬂ |ﬁ1@bﬁc5rp§Mﬁé Ehrgu‘;‘él Eﬁé i F\W\b@s were
tionally substituted with

one
vy 304 NaGhidhe FLias Hei g compahtale fisadiumAeREiopoiaguced by
the@@nei sting of hydroxy, halogen, alkyl, and hal oal kyl ;
R2 is selected fromthe group consisting of hydrogen
and\figr Rydays RErecaneryH3®n aurgent aag éollpwing gn §é¢r@!9hé ast,rratp were

ranigBh e TP aRsS) 60 g A teRlirprdet, ¥R

coritrnbl@lpep d:edtolny vebickcgredpf Trenvathce gnd wpntoliggoeps wgreodosed with

sl R (P ERT RS e Ao ¥ s et s igetment groups
weig dospd oedllyivaith tegt &tfmﬂity.ﬂlfdewnm THgCdRE01BE (h thelddlution vehicle.
A|d$%”ﬁ§%)§50§|gw§ag§% L,rﬁifsg %?ﬁ @&%@%ﬁ&%%@?& Giotps and the

contrﬁ)%l:gﬁ@ ) mfith@tes PokBddébe. Blood andl didtal Solowivefs colfécteij aQ 2 hours

R50 is selected fromthe group consisting

poqtiﬁaﬁ%gﬁw rafsvaIasACTifiass! yaith Co7pndsanimals WW&&%‘@HB@HW*?C' using an
18-38LGEhESHIE HRBHEN Tt SRR A O MRS AiERBcHbN N E8Bted and

immediately placed in liquid N2 for later ENaCy level determination. Blood was
centrifuged for 15 minutes at 3000 rpm, 4°C and serum collected and frozen at -80°C
until further analysis.

Frozen distal colon was powdered, lysed in Qiagen RLT buffer with chloroform,
and the aqueous layer combined with 70% ethanol and purified over the Qiagen 96-well
RNeasy system (Qiagen Inc, Valencia, CA). 5 ul reactions were prepared with the
Bioimaek 2000 and Fx instruments, and Q-RT-PCR was performed using Qiagen one-
step reagents. Thermocycling and data collection were performed on an ABI 7900
(Applied Biosystems, Foster City, CA). The compaé*%ativé CT ("Ehreshold cycle) method of
calculation was used for determining relative expression of mineralocorticoid receptor

target genes; cyclophilin was used to normalize expression.

Method 3: Dahl SS Rat Blood Pressure Assay

The effect of a test compound on systemic blood pressure can be evaluated in
vivo, using an animal model of hypertension. Male Dahl salt-sensitive rats (225-250 g)
(Harlan Sprague-Dawley Industries, Indianapolis, IN) were used in this assay. All
animals were housed in a room with ambient temperature of 22+1 °C on a 12 hour
light/dark cycle. Animals were allowed one week to acclimate and had free access to
Teklad 22/5 rodent chow (Harlan Teklad, Madison, W) and tap water ad libitum until the
initiation of the study.
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and al kyl; or R51 and R52 together with the nitrogen
to which they are attached forma five- or
wa@oososIsher ed ring heterocyclyl; wherein the RBOT/IHSA7/003207
and R52 al kyl substituents and the R51/ R52
het erocycl yl substituent may be independently and
optionally substituted with one or nore substituents
selected 20 fromthe group consisting of hal ogen,
pyrolidinyl, -OR53, -C(OR53, -C(OOR53, (0O NR54R55,
- NiRp 4Rprals M@ﬁ@r%@ﬁmtﬁ %d@t@l@ﬁ%try%‘ﬁs Data Sciences Inc., St.
-S( QO NR54R55 pi sO, or2; R53 Is Sel ect ed fromthe
Paugr N @n@s@qumgn@strmﬁﬂSgerﬁne@umenthaAmmats/wgre initially
b 25 R : 0
aneg%%él?en ’t#?) /dylsaﬂﬂ'aﬁ%l é%@%fr e tér%((t_:‘ergﬁg u%cegtﬂagd ??f%%fvgged in 100%
02 flysiP dﬁ@&eimal Gaade/IAlrganfMdIAmérjcathMv(g arkgﬂ K¥9nsing a VMS

aneieRggHi et (R nde. e BRI b OB anestyptizes. 1

2% Ssofturemehededsad togniiatait acssthedia. TReGsurgery site atastshiavedn scrubbed

wit] QLRI 6D halisteo tEePhaZl st pisofapia i Betacine

Aer@é’dlit ébl'anﬂ&%:tiéﬁdcf@ri@ldéydpfay d&d Prddeficlen\dtamford, CT). A 5-
rimdin substituents may be

cm apdlln@n@ﬂ'mn mgﬂa%tf@@ugwﬁﬁ @r@domumi@* aye( pEihetahdpminal wall
exp'ogﬂg F?ﬁé‘g&%hé!al%gl/%:(grg?{\é \?gtetb%bjsﬁ’i’m? HE’.};{)&QQ? \Aﬁt%' tl%gu?ﬁetractors in

gen, cyano

~ ordeyterRxabss the abdomingl#oktaland m@aqmeqyaA Kyd- cmgﬁe,gmqnt%etween the

renglaérrézlteg | ’th&%iﬂﬂg%@&ﬁri H3L Aeyi on%.g %%%nd an anchor was

am no oxycar
mad@Oﬁh@BSBﬁﬁx Jeliie| Bent ®oBE@prtatn the psoas muaasted Microvessel clips

werG AR L sl orife SRA Fortioruh s ERaR 8 BRH . an the
aorté witlcavhulled B8ihg M 21MNgalrfBbent nB83leRB hselt the Jndwelling
radiotelemetry probe-flow catheter. The catheter was secured to the psoas muscle using
the 4-0 silk anchor, microvessel clips and retractor were removed, and organs
repositioned. The body of the telemetry unit was placed on top of the lower intestines
and 1 mL of warm saline dripped into the body cavity. Using an interrupted suture
pattern with 4-0 vicryl, the transmitter was sewn into the muscle layer, the abdominal
wall was closed, and the skin layer was closed using 4-0 ethilon (nylon) suture in an
interrupted pattern. The analgesic, Marcaine (0.25%) (Abbot Laboratories, Chicago, IL)
was injected (0.1 mL, s.c.) at the incision site. Post-operative care included treatment
with 0.1 mg/kg, s.c. Buphrenorphine (Rickett & Colman Pharmaceuticals Inc.,
Richmond, VA) and monitoring of the animals, which were placed on thermogenic
heating pads during recovery from anesthesia until sternal recumbency and alertness
were obtained. Animals were inspected daily for signs of distress and infection at the
surgical site.

After 5-7 days of recovery from surgery, baseline SBP was measured and all
animals were then randomized to various treatment groups and compounds were
continued for 21 days. All animals were placed on Teklad 92034 4% NaCl rodent chow
(Harlan Teklad), which was maintained for 21 days. The vehicle group received 0.5%

methylcellulose/0.1% Tween 80. All compounds given to the treatment groups were
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10 wherein: X is selected fromthe group consisting of
-CH2- and -0-; Zis selected fromthe group consisting
wo@boos@§RBL) - and -N-; Rl is selected fromthe BPCDUFR007/003207

consi sting of cyclopentyl, cyclobutyl and phenyl;
wherein the Rl cycl opentyl, cyclobutyl and phenyl
substituents nmay be optionally 15 substituted with one
or nore substituents independently selected fromthe
group consisting of chloro, fluoro, nethyl, ethyl,
propyl, chloronethyl, dichloronethrl
t f
oS/ SN, cohHRUOTS! Riber S EPEATBAIN 1B1Es oroups
animelsswerei deged withytie cgeywoondy E&iilyOdin-gavage.; F&Seplerenone treated

o VRIS e BT

conmehtsatQmsIReg?amholllﬁetsRﬁﬁ lr\?w(:‘%}{m%tgm Nrjpm t gglgr oup
| St : and
Jriebun Bl SePhted Fonrube wivs DoAUESRA R T

,Vel@fonhyoi! @di@lr‘softﬁ)%ﬁe Bakta @:)em@bglﬂtem%ﬁoﬁm esePaul 'MNR? He values

R51 and R52 (Cl- 3 al ky substi tuents may
repy ‘??&@b@ﬁd’é’ﬁf@%ﬁ Qi %p%ﬁa«}ql@d@d eom @eﬁhsammad Ipvene! Hminutes

for E?Iroﬁé;%gg(z Lﬁtér’j&ﬁﬂév%r %eiﬁﬁtg Rgnean@ C'[? E))B %:{grgﬁu@%f %’?ﬁ\ﬁé% EQE’W'"Q day).
SBP datwes, colqu@% QpREIB over the Opp Rsaf thanentire study (days 1 -21).

) S(ﬁ%ém@f?oﬁﬁgurségrgor\fpﬂ?e H@%Q\ggé? Qf ﬁgs{nda%z Qgﬂaqg %/%pe placed in

prs IS Se romt

_metabdnakisns tcagggca‘ndhymteolgamcoll(eérbd @b p4aiokyd. Arinaiad)s— W% (i Fasted for the™™ " «

Lol TN A ———"
ketammqnemhg/k@)mrtdnqllwmjw 0ghgh Gip. ghdolveigied AR x Mettler PM6000
balqgs (R leda, T K hsion. &31>b%&wdwewxsan9wategrwmg a 20-

gau@é reBlile iRBitedB® thBBbdorihl B8Ha ABRok @Q%@%@%' idhmediately
trargﬁqarber ed fromthe group consisting of hydrogen,

ntq Yagitaineg ﬁ&th%W&ﬁgk@GCt@WOﬂ@ﬂ@Q Franklin Lakes,
NJ)eérf(Wﬁlacéd 6&%9&8”@%}% IWas rffbs#g ﬁff‘%%hute%@%%@mx! 4°C and

hydroxynet hyl , car xyma
plagraa legllentéchand frozeriatm8OtEy Uamfmmherk_maﬁjsxs .PlAsroampduiitde
cheﬁ%&%g keng., ta%u%‘w"i1 crpeazﬁnme anc? elréc{?)gly{ess) \rg)é(r]ler grgawz'ed with the Hitachi
912 automated diagnostic clinical chemistry analyzer (Roche Diagnostics Corp.,

Indianapolis, IN) according to standard procedures.

All mentioned documents are incorporated by reference as if herein written.
When introducing elements of the present invention or the exemplary embodiment(s)
thereof, the articles “a,” “an,” “the” and “said” are intended to mean that there are one or
more of the elements. The terms “comprising,” “including” and “having” are intended to
be inclusive and mean that there may be additional elements other than the listed
elements. Although this invention has been described with respect to specific

embodiments, the details of these embodiments are not to be construed as limitations.
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4. A compound according to Caim3, wherein: RS is
-(CH2) nC(O) OR50; wherein: mis 0, 1, 2, or 3; 20 R50
wo 30080510t ed from the group consisting of hydrBgemB2a0MH03207
(C1-C6) -al kyl; wherein the R50 (C1-C6)-al kyl
substituent may be independently and optionally
substituted with one or nore substituents sel ected
fromthe group consisting of halogen, -OR53,
-C(OR53, -C(OOR53 -C(ONR54R55 -NR 54R55 -N(R
56) C(O R 53; -S(OpR 53, and - S(O pNR54R55; 25
pi sO, lor2; R53 is selected fromthe group consisting
of hydrogen, (Cl1-C6)-al kyl, halo-(Cl-C6)- alkyl,
hydr oxy- (C1- C6) - al kyl , an@lédMSoxy- (Cl- CB) - al kyl ; and
5 are independently selected fromthe group
Wh%i%%‘?@?‘?ﬁg of hydrogen, (Cl-0C6)-alkyl,
hal o- (Cl1- C6) - al kyl , hydroxy- (Cl-C6)-al kyl, and
car boxy- (C1-C6)-al kyl. 30 5. A conmpound accordi ng to
Gaim3, wherein: Xis -CH-; Zis -C(R81)-; Rl is
sehiect efl cohrPBuhdSortl haTmaessticlly Agc tal@%@am@?ﬂieyéom ound,
cl obutyl "‘and pheny w 35 V\,hergl n ?‘fhe RL phenyl P
wheigiB 468 SorBReURMLADBeGH-bIAPT FOBRMRL { ut d with 1 uoro:
R5 is -(CH2)nC(O) OR50; wherein: ms0; 176 WO
2008/ 053300 PCT/1B2007/ 003207 5 R50 is hydrogen; R81,
R84 and R85 are each hydrogen; and R82 and R83 are
i ndependent|y selected fromt heGQ,{ oup consisting of
chloro, cyano, ang nB W’]yl I A conmpound accordi ng
to daimb5, V\,herél?n R82 chlorp andR83 is cyano. 7.

A conpound accor di ng sRL is
cycl opentyl . 8. R%conpound af aim5,
wherein RL is phenyl
R?
R (I)

wherein:
X is selected from the group consisting of -CH»- and -O-;

R'is selected from the group consisting of alkyl, cycloalkyl, cycloalkenyl, phenyl,
and heterocyclyl; wherein the heterocyclyl substituent is a five- or six-membered ring
heterocyclyl comprising at least one ring heteroatom selected from oxygen, sulfur and
nitrogen; and wherein the alkyl, cycloalkyl, cycloalkenyl, phenyl, and heterocyclyl
substituents may be optionally substituted with one or more substituents independently
selected from the group consisting of hydroxy, halogen, alkyl, and haloalkyl;

R? is selected from the group consisting of hydrogen and alkyl;

R* and R* are independently selected from the group consisting of hydrogen
and alkyl; .
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15 phenyl substituent nmay be optionally. substituted

with fluoro. 9. A conpound according to Caim 3,
wob@s®esizno X is -0-; Zis -C(R31)-; 20 Rl is SePCRIR20G7/003207

fromthe group consisting of cyclopentyl, cycl obutyl

and phenyl; wherein the Rl phenyl substituent may be

optionally substituted with fluoro; RS is

-(CH2) mC( O OR50; wherein: misO; R50 is hydrogen; 25

R81, R84 and R85 are each hydrogen; and R82 and R83

are independently selected fromthe group consisting

of chloro, cyano, and nethyl. 10. A conpound

according to Claim3, wherein: 30 Xis -CH-; Zis

- NRY, RRlang Réetemeﬁerﬂdmﬂytsbmmdofum ¢l giosipiaggsisfing of hydrogen,

naloghi Ry etk HalARYE P BRRRICH #bolibeti [ut cd i th

fluoro; R5 is -(CH2)nmC(O OR50; wherein: 35 mis O;
R50,1s hydro

At sPates BonHne SRR Nash DYT088R0 1 Har RS an:

~(CHBR %qu W@%?nﬂpgdm” seir%%@cb wmvhqc%pmsw

rin ro é and nmet hyl. 11.
Cl'izdml’]b(&r)@(@)ﬁor@?dwd(?t‘b)w@( MR, wherein: X i -o- 10

Z hSiso™s 2%14 % ?,e%ect ed fromthe group consisting of
cycl opentyl ;" ¢y¢t utyl and phenyl; wherein the Rl

pherig/0, s,uiuéZtl t uent may be optional I y substituted with
Pl o8 9% o Rt Frrorh i yrau OhSERY o ifelrSdeh and alkyl;

, R and R%2 are independently selected from the group consisting of hydrogen'
and alkyl: or R®' and R together with the nitrogen to which they are attached form a
five- or six-membered ring heterocyclyl;
wherein the R®, R®" and R®? alkyl substituents and the R%'/R heterocyclyl substituent
may be independently and optionally substituted with one or more substituents selected
from the group consisting of halogen, pyrolidinyl, -OR®, -C(O)R%, -C(O)OR™, -
C(O)NR™R®, -NR%R%, -N(R®)C(0)R™; -S(0),R*, and -S(0),NR*R*’;

pis0, 1, or2;

R% is selected from the group consisting of hydrogen, alkyl, haloalkyl,
hydroxyalkyl, and carboxyalkyl;

R and R?® are independently selected from the group consisting of hydrogen,
alkyl, haloalkyl, hydroxyalkyl, and carboxyalkyl; or R** and R* together with the nitrogen
to which they are attached form a five- or six-membered ring heterocycly};

R% is selected from the group consisting of hydrogen and alkyl; and

R® is selected from the group consisting of phenyl, pyridinyl and pyrimidinyl;
wherein the phenyl, pyridinyl and pyrimidinyl substituents may be optionally substituted
with one or more substituents independently selected from the group consisting of
halogen, cyano, hydroxy, carboxy, alkyl, haloalkyl, cyanoalkyl, hydroxyalkyl,
carboxyalkyl, alkoxy, haloalkoxy, cyanoalkoxy, amino, alkylamino, dialkylamino, and
alkoxycarbonyl.

174



10

15

20

25

m sO; 15 R50 is hydrogen; R81, R84 and R85 are each
hydr ogen; and R82 and R83 are independently sel ected
wo e@si0533e0 gr oup consi sting of chloro, cyano, BOTIB2007/003207
met hyl . 20 12. A conpound according to C aim 3,
sel ected fromthe group consisting of:
2- (3-chl or o- 4- cyanophenyi ) - 3- (4-fl uor ophenyl ) - 3,
3a, 4, 5-tetrahydro- 2H benzo[ g] i ndazol e- 7- car boxylic
acid; 3-(4-fl u o rophenyl)-7-hyd roxy-3, 3a,
4, p-tetg é&%ﬁb@rﬁ?%%[;ﬂidrﬁﬁé&ﬁicaﬂy ¥éoeplable salt of the compound,

met hyl benzonitrile
whegsir themqmqsme*mtbextrhwrmv@nw W, 5-t et rahydrobenzo[
g] i ndazol -2-yl)- (trifluoronethyl)benzonitrile;
2-chl oro-4-(3-(4-fluorophenyl)-7-hydroxy-3, 3a, 4,
5-tetrahydrobenzo[ g] i ndazol - 2X yl ) benzonitril e;
2-(3-ch RS
| or o- 4- cyanophenyl ) 3# ‘ (2- (et hyl sul
fonyl )ethyl)- 30 R!
3,3a, 4,5-tetrahydro- e
2-(3-ch loro-4gya nophenyl) 3 cycl opentyl 3, 3a,4,
5-tetrahyd ro- 5 H ' dazol e- 7- car boxylic acid;
2- (4- cyanophenyl) opentyl - 3, 3a, 4, 5-tetrahyd
ro-2H bemBd[ gl i ' id;
2- (4- cyano- { hyl phgnyl) - 3- cycl opentyl - 3, 3a 4, 5-tetr
ahydr o- 2H ben
2008/ 053300 PCTLLB2 /003207 5
2- (5-cyano- 6- et hylpyri di n-2-yl ) -3-cycl opentyl - 3, 3a, 4,
5-tet rahydﬁgg— 2H bengzo[ g] i ndazol e- 7- car boxyli ¢ aci d;
2- (4- cyano-'3- met hoxyphagnyl ) - 3-cycl opent yl - Q,I I)
3a, 4, 5-tetrahydro-2H" benzo[ g] i ndazol e- 7- car boxyl i c
aci d;
N- (- 2- (3-chl oro-4-cyanophenyl ) - 3-cycl opentyl - 3, 3a, 4,
whegeinet r ahydr o-2H 10 benzo[g] i ndazol - 7-yl ) acet am de;
me
?(gjgls%ﬁegtreg n&;[/r}aen omls%ngcc))/fc C(I)—lﬁeﬁ?gill 3 3a, 4,
5 Za¢ salbygigddradivihe group consisting of -C(R®")-"and N-

R'is selected from the group consisting of cyclopentyl, cyclobutyl and phenyl;

wherein the R’ cyclopentyl, cyclobutyl and pheny! substituents may be optionally
substltuted with one or more substituents independently selected from the group
consnstmg of chloro, fluoro, methyl, ethyl propy!, chloromethyl, dichloromethyl,
trichloromethyl, fluoromethyl, difluoromethyl and trifluoromethyi;

R? is selected from the group consisting of hydrogen or (C1-Ca)-alkyl;

R’ is selected from the group consisting of -(CH2)mOR®, -(CH2)nC(O)OR™, and -
(CH2)mC(O)NR®'R®?; wherein:

mis 0, 1, 2, or 3;

R%is selected from the group consisting of hydrogen and (C1-Ce)-alkyl;

R5" and R%? are independently selected from the group consisting of hydrogen
and (C4-Cg)-alkyl;
wherein the R®, R®" and R®2 (C4-Cs)-alkyl substituents may be independently and
optionally substituted with one or more substituents selected from the group consisting
of halogen, -OR%, -C(O)R%, -C(O)OR%, -C(O)NR*R®, -NR*R*, -N(R*)C(O)R®; -
S(0),R%, and -S(0O)NR*R"?;
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benzo[ g] i ndazol e- 7- car boxyl at e;

2- (3-chl or o- 4- cyanophenyl ) - 3-cycl opent yl - 3a- net hyl - 3,
wWQ@2008/0580d et r ahydr o- 2H benzo[ g] i ndazol e- 7- car PORYB20€7/003207

acid; 15

2- (3-chl or o-4-cyanophenyl ) - 3-cycl opentyl -N-(2-(net hyl s

ul fonyl)ethyl)-3, 3a, 4,5- tetrahydro-2H benzo[g]i

ndazol e- 7- car boxam de;

2- (3-chl or o- 4- cyanophenyl ) - 3- cycl opent yl - N- ( 2- hydr oxye

t hylg)0,3, &a2;4, 5- t et r ahydr o-

2 R S0k Haatns M arbus Snvsitd, st vdragen, (CrCa-alkyl, halo-(Gr-Ce)-

aIkyBﬁydrPgﬁ-gCﬁ %lgflgé@d@aﬁ?[)g% -(Gi-C&lalkyl;
VA | i d
2- %% Eh %r @ralmﬁa%&wejecgecbﬁvemdbggwupscon@@tmg of hydrogen,

o G0 BN PRI 5 RO gL O 6 s

tR% Wit RY kaananaJpg]dap@ad@ntb' SBleﬁaertmmlthe ge@ipdgonsisting

of héﬁ?g{en chloro uoro,, Po,hrg/rc]i)r/%y gar(t:)% orB%tn I ethlyl éru?? rgm,soatt}yl

tnﬂuetdnaétyylr oyémméibylzlmfcgbxym@thyil earboxyandtbyly I'ned:hca@l almmo
t%lég" chl or q: 4-tﬁ}é/‘ano henyl )-3-(5-nmethyl -2-furyl)-3, 3a, 4

metylaming, F‘%@W%- BN :nzo[ g] i ndazol e- 7- carboxyl i ¢ aci d;
2 (3-ch 1 oro-4-cyanophenyl) - 3- (3 furyl) 3

a, 4, 5-tetrahydro-2H pen oIe - car boxylic
ac?d Z&Ggm@ﬁﬁnd according o aq;nl erelnR |s hydrogen Xyl

| or o- 4- cyanophenyl) - 3- (5-nmet hyl - 2-furyl)-N[2-(nethyls
ul fonyl ) et hyl ] -
3, 4a, 4, 3961PPHH‘}GP@QFQM95@@%F‘Q§,|WQ'BF e- 7- car boxam de;

2- RBihicH OR%:
| or o' tacy?:?r'?oé@en&?l jyvh_e ezm (et hyl sul fonyl)ethyl]-3-(2-m
et myis 0, 1, 3-arrd; azol -

-‘/' hﬁfﬁs ggre‘éte% ffSth ‘iﬁé‘g’r%B "B hEiREY S B Szl - E=hgram
wheESI(\ ma:RF (@r@a)eglhyispbehtyér)t-rﬁawlye:IrmlppeMéntl& aadaqonénauyt r

sub t%gg@t?lrorren%h qb@é@%gﬁ gée;ﬂcr q}%%rou% &)%Slstmg o?halogen

-ORZ:, L@(@)iRah oCBOYORTf JG(@) NRERTS, I-INRAR | NR2DYGO)IRTENSIO)R, and -
S Og{‘ﬁ%" 4sst et r ahydr ochr omeno[ 4, 3- c] pyrazol e-7- car boxyl I C
( 2L(4 cya no- 3- net hyl phenyl) - 3- cycl opent enyl -
3, p&0,4t ber ahydrochroneno[ 4, 3-

c] ¥, azol e-7-carboxylic acid;, and
is selected from the group consisting of hydrogen, (C4-Ce)-alkyl, halo~(C1-Ce)-

alkyl, hydroxy-(C1-Cg)-alkyl, and carboxy-(C-Cg)-alkyl; and
R* and R are independently selected from the group consisting of hydrogen,
(C4-Ce)-alkyl, halo-(C¢-Cg)-alkyl, hydroxy-(C4-Cg)-alkyl, and carboxy-(C4-Cg)-alkyl.

9. A compound according to Claim 3, wherein:

Xis -CHp-;

Zis -C(R®)—;

R'is selected from the group consisting of cyclopentyl, cyclobutyl and phenyl;
wherein the R’ phenyl substituent may be optionally substituted with fluoro;

R% is -(CH2)mC(O)OR®®; wherein:

mis O;
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2- (3-chl or o- 4- cyanophenyl ) - 3- cycl opent enyl -
3, 3a, 4-tetrahydrochroneno[ 4, 3- 10

W@ bg053300 e- 7- car boxyl i c, acid; . or pharnmaceurCT/E20§7/003207
acceptable salts thereof. 13. A conpound according to
Caim3, selected fromthe group consisting of:
2- (3-chl or o- 4- cyanophenyl ) - 3-cycl opentyl -3, 3a, 4,
5-tetrahydro-2H 15 benzo, [ g] i ndazol e- 7- car boxyl i c
aci d;
2 (4 cyano- 3- met hyl phenyl ) - 3-cycl opentyl - 3, 3a, 4,

|%r 8n2H' benzo[ g] i ndazol e- 7- car boxyl i ¢ aci d;
8‘”@ C ano 3- met hoxyphenyl ) - 3-cycl opentyl -3, 3a, 4,
5 R

ol Rsiaﬁdemnwu[qgenndadol e-7-carboxylic aC| d

gdrace |caII alts there
B RE R By s Fof tRiddur kst os g,
cya@o Wmarrﬁ@mﬂutl cally acceptable salt thereof. 15. The
ound having the formula 180 WD 2008/ 053300
PCT/IBZOO?/ 003207 ONOH NN 5C or a

phar macRoifRduhd a@é&rﬁmgafb |Cf?a|ﬁf3$ twl‘ie’ﬁ@?n@ﬁz is é@oroTJH%i R® is cyano.

conpound having the fornul a
pharmaceutically acceptable salt thereof. 17. The

corpoung Rgdaifld HREorbifg™!@aim 5, wherein R' is cyclopentyl.

8. A compound according to Claim 5, wherein R' is phenyl; wherein the R'
phenyl substituent may be optionally: substituted with fluoro.

9. A compound according to Claim 3, wherein:

Xis -O-;

Z is -C(R®")—;

R' s selected from the group consisting of cyclopentyl, cyclobutyl and phenyl;
wherein the R’ phenyl substituent may be optionally substituted with fluoro;

% is ~(CH2)mC(O)OR®®; wherein:

m s 0;

R%is hydrogen;

R¥, R® and R® are each hydrogen; and

R®2 and R® are independently selected from the group consisting of chloro,
cyano, and methyl.

10. A compound according to Claim 3, wherein:
Xis -CHy~;
Zis —N—;
R'is selected from the group consisting of cyclopentyl, cyclobutyl and phenyl;
wherein the R' pheny! substituent may be optionally substituted with fluoro:
R® is -(CH2)mC(O)OR®; wherein:
mis 0;
*%is hydrogen;
R® R® and R% are each hydrogen: and
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181 WD 2008/ 053300 PCT/1B2007/003207 O OH N C 5 18.
A pharmaceutical conposition conprising a

wo besapsud i cal |y effective anount of a conpoupdr/as2oenyn3207
of Clainms 1 to 17, or pharmaceutically acceptabl e
salts thereof, and a pharmaceutically acceptable
carrier. 10 19. The conposition of Caim 18, further
conprising a therapeutically effective anount of one
or nore conmpounds sel ected fromthe group consisting
of diuretics, angiotensin converting enzyne

| nR#h) as® ’arfﬁﬁibﬁéﬁdﬁitl? sklecfeRCirdth @ie ﬁﬂo@E@hﬁsﬁ@bﬁdm’cﬁo,
channgl bl ockers, beta bl ockers, al pha bl ockers,

cyargl, phdsmsdy. bl ockers, al dosterone 15 receptor
antagoni sts and renin inhibitors. 20. A nmethod of
treating a condition selected fromthe group
cohki stA ngmpbund acahirding$x Glaim 3 avgreinons, renal
copditions, liver conditions, vascular conditions,
i nf"anfat ory conditions, pain, retinopathy,
neglipEthy, insulinopathy, edema, 20 endotheli al :

d [ 1d tor. dysf ti |.Si _

aclh 5 St o e e G EERED ) cuRrri b R prgnyt
whefQARRURE pRENABMbStudAt ddiEbelofitionklly s@stituted with fluoro;

phapmaceut i cal l)ﬁ? cceptable salts thereof, to a

suby’ &c{CHaAmREQIORNeEBEEIN 182
m is 0;
'R*is hydrogen;

R®' R® and R¥ are each hydrogen; and

R® and R® are independently selected from the group consisting of chloro,

cyano, and methyl.

12. A compound according to Claim 3, selected from the group consisting of:
2-(3-chloro-4-cyanophenyi)-3-(4-fluorophenyl)-3,3a,4,5-tetrahydro-2H-
benzo[glindazole-7-carboxylic acid,;
3-(4-fluorophenyl)-7-hydroxy-3,3a,4,5-tetrahydrobenzo[glindazol-2-yl)-2-
methylbenzonitrile;
3-(4-fluorophenyl)—?-hydroxy—3,Sa,4,5-tetrahydrobenzo[g]indazol-2-yl)-211
(trifluoromethyl)benzonitrile;
2-chloro-4-(3-(4-flucrophenyl)-7-hydroxy-3,3a,4,5-tetrahydrobenzofglindazol-2-
ylYbenzonitrile;
2-(3-chloro-4-cyanophenyl)-3-(4-fluorophenyl)-N-(2-(methylsulfonyl)ethyl)-
3,3a,4,5-tetrahydro-2H-benzofglindazole-7-carboxamide;
2-(3-chloro-4-cyanophenyl)-3-cyclopentyl-3,3a,4,5-tetrahydro-2H-
benzolglindazole-7-carboxylic acid;
2-(4-cyanophenyl)-3-cyclopentyl-3,3a,4,5-tetrahydro-2H-benzo[glindazole-7-
carboxylic acid;
2-(4-cyano-3-methylphenyl)-3-cyclopentyl-3,3a,4,5-tetrahydro-2H-
benzo[g]indazole-7-carboxylic acid;
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2-(5-cyano-6-methylpyridin-2-yl)-3-cyclopentyl-3,3a,4,5-tetrahydro-2H-
benzo[glindazole-7-carboxylic acid;

2-(4-cyano-3-methoxyphenyl)-3-cyclopentyl-3,3a,4,5-tetrahydro-2H-
benzo[glindazole-7-carboxylic acid;

N-(-2-(3-chloro-4-cyanophenyl)-3-cyclopentyl-3,3a,4,5-tetrahydro-2H-

' benzo[glindazol-7-yl)acetamide;

methy! 2-(3-chloro-4-cyanophenyl)-3-cyclopentyl-3,3a,4,5-tetrahydro-2H-
benzo[g]indazole-7-carboxylate;
2-(3-chloro-4-cyanophenyl)-3-cyc|opentyl—3a—methyl—3,3a,4,5-tetrahydro-2H-
benzo[glindazole-7-carboxylic acid,;
2-(3-chloro-4-cyanophenyl)-3-cyclopentyl-N-(2-(methylsulfonyl)ethyl)-3,3a,4,5- -
tetrahydro-2H-benzo[glindazole-7-carboxamide;
2-(3-chIoro—4—cyanophenyl)-3-cyclopentyl—N—(2—hydroxyethyl)—3,3é,4,5-tetrahydro—
2H-benzo[glindazole-7-carboxamide;
2-(4-cyano—3-methylphenyl)-3-cyclopentyl-2,3,3a,4-tetrahydrochromeno[4,3-
c]pyrazole-7-carboxylic acid,
2-(3-chloro-4-cyanophenyl)-3-cyclobutyl-3,3a,4,5-tetrahydro-2H-
benzo[glindazole-7-carboxylic acid;
2-(3-chloro-4-cyanophenyl)-3-cyclopentenyl-3,3a,4,5-tetrahydro-2H-
benzo[glindazole-7-carboxylic acid;
2-(4-cyano-3-methylphenyl)-3-cyclopentenyl-3,3a,4,5-tetrahydro-2H-
benzo|[glindazole-7-carboxylic acid;
2-(3-chloro-4-cyanophenyl)-3-(5-methyl-2-furyl)-3,3a,4,5-tetrahydro-2H-
benzo[glindazole-7-carboxylic acid,
2-(3-chloro-4-cyanophenyl)-3-(3-furyl)-3,3a,4,5-tetrahydro-2H-benzo[glindazole-
7-carboxylic acid;
2-(3-chloro-4-cyanophenyl)-3-(5-methyl-2-furyl)-N-{2-(methylsulfonyl)ethyl]-
3,3a,4,5-tetrahydro-2H-benzofglindazole-7-carboxamide;
2-(3-chloro-4-cyanophenyl)-N-[2-(methylsulfonyl)ethyl]-3-(2-methyl-1 ,3-thiazol-5-
yl)-3,3a,4,5-tetrahydro-2H-benzo[glindazole-7-carboxamide;
2-(3-chloro-4-cyanophenyl)-3-cyclopentyl-2,3,3a,4-tetrahydrochromeno[4, 3-
clpyrazole-7-carboxylic acid,
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2-[4-cyano-3-(trifluoromethyl)phenyl}-3-cyclopentyl-2,3,3a,4-
tetrahydrochromeno[4,3-c]pyrazo|e-7-carboxyﬁc acid;

2-(4-cyano-3-methylphenyl)-3-cyclopentenyl-2,3,3a,4-tetrahydrochromeno[4,3-
c]pyrazole-7-carboxylic acid; and

2-(3-chloro-4-cyanophenyl)-3-cyclopentenyl-2,3,3a,4-tetrahydrochromeno[4,3-
10 c]pyrazole-?v-carboxylic«acid; .

or pharmaceutically acceptable salts thereof.

13. A compound according to Claim 3, selected from the group consisting of:
2-(3-chloro-4-cyanophenyl)-3-cyclopentyl-3,3a,4,5-tetrahydro-2H-
15 benzo[glindazole-7-carboxylic acid;
2-(4-cyano-3-methylphenyl)-3-cyclopentyl-3,3a,4,5-tetrahydrd-2H-
benzo[g]indazole-7-carboxylic acid; and
2-(4—cyano-3-methoxyphenyl)-3-cyc|opentyl-3,3a,4,5—tetrahydro-.2H-
benzo[glindazole-7-carboxylic acid,;

20 or pharmaceutically acceptable salts thereof.

14.  The compound having the formula

4

N

Cl

25  or a pharmaceutically acceptable salt thereof.

15.  The compound having the formula
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or a pharmaceutically acceptable salt thereof.

Cl

16.  The compound having the formula

7

or a pharmaceutically acceptable salt thereof.

Cl

17.  The compound having the formula
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18. A pharmaceutical composition comprising a therapeutically effective
amount of a compound of any of Claims 1 to 17, or pharmaceutically acceptable saits

thereof, and a pharmaceutically acceptable carrier.

19.  The composition of Claim 18, further comprising a therapeutically effective
amount of one or more compounds selected from the group consisting of diuretics,
angiotensin converting enzyme inhibitors, angiotensin 1l receptor blockers, calcium
channel blockers, beta blockers, alpha blockers, alpha-beta blockers, aldosterone
receptor antagonists and renin inhibitors.

20. A method of treating a condition selected from the group consisting of
cardiovascular conditions, renal conditions, liver conditions, vascular conditions,
inflammatory conditions, pain, retinopathy, neuropathy, insulinopathy, edema,
endothelial dysfunction and baroreceptor dysfunction comprising administering a
therapeutically effective amount of a compound of any of Claims 1 to 17, or
pharmaceutically acceptable salts thereof, to a subject in need thereof.
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