PYRAZOLI NE COVPOUNDS AS M NERALOCORTI CO D RECEPTOR ANTAGONI STS FI ELD
OF THE | NVENTI ON The present invention conprises a class of

pyrazolin U havi ng the structure of Fornula | roul a |
and phar na%@%ﬁq%@é{}gionpositions conprising a conpound 3?:[[‘!@%%3%7 or
Formula 1Il. The present invention also conprises nethods of 10
treating a subject by adm nistering a therapeutically effective

amount of a conpewdrfz &eLEbad ds Piek0bRHracdb dxxihR Suliogtdrs The

present invention further conprises nmethods for making a conpound of
Formul a1 or Formula Il and corresponding internedi ates. BACKGROUND
OF THE | NVENTI ON 15Hypert ensi pjg) afdretis inpaaeitioR0% of the adul t

popul ation in devel oped countries. In _the adult popul ati on aged 60

years or ol der The SN #veRiion Lg@Pises Acinss of pazolior eorarpynishertg,the
sze_r t Iens ! éaﬂlcta}esa Fofmds PO orhed uwg_a bh@ﬁaabénﬁbamsmosﬂicgis c?fﬁ'lpﬁﬁfiﬂiﬁ _
physi ol ogi cal co cations_inc [ stroke ocardi al. infarctian,
ey el 1 e dhfonfua B roltpiaye TR RS g A a e oL BRLE T
renal i0vpaieatimna subléd: hp adhinsteningb drerapfeuticslly eff@fvagmeunt efescanepaind g
are avai | af—%rl’ﬁH!la\E oY Bk RS g(ﬁ:e%{ OfHeGittshBHRHAEA Rithel dfpRidd haRYusand
safety of such drugs can vary ffom Eatlent to patient. o

M ner al ocdptmnaldnga eenrgind of Bermalsd or Sersuls basheoreppEyingfintemegiatasnat
can be uséd to treat hypertension and/ or rel ated physi ol ogi cal

conplications (Jewell, C W, et al_, r.di ov | ar & Hemat ol ogi cal
Agents in Medicinal Chem s?’?‘(}K@BQ@W Q)gl%ﬂgﬁ\’%gﬁ?"'ﬁzg- 25153).

M ner alocorti cHiststensie Bifetss @dodDBI% blahe adwipllatian W edvdldpet egurhtads. ng
salt and er_bal ance. in. ls. Activation of t 0

i ner al oc b MECHR PRI GooT AVt Moy BB e lioat Mieasenin abousen,
det ri ment &b 70%r diypedmsishalscdndsspbigied olito gh dwieaged gutaf othEnphysiological _
i ner al ocold i folsdnd BEGRhD a3 AGRAI Rl SR SNAITRAIRBS HeAk AAGECNET
and epl ereno_r?e (hl‘NSPRAT_ , are presently avallable and i ndicated for
the treat rRaiphesel vaprgsaisearsprstiensl impriatent. rAlihpughea (iabaréfanty. D, et

al ., Mpp eciihaterrive diRfsland availking MoaHoR fHavm4odldithl Medgorigs] the diiacy and
151- 165). - _The i.dentification_of additional conpounds that are
m ner al oc oS Biyeh 8%‘85?%’?“%%8@(9?1"%’11?9 "®%esirabl e. Such conmpounds

can be used t oMireesibcostithjdaetepts ahfagonisigaferamctuss sidrogythatilae bemised to
hypertensi i, AR @RsidPA RIS JelRidY Shieic P oniBRloRIBIcARf d Wit i, expand
Cardiovascular & Hematological Agents in Medicinal Chemistry (2006) Vol. 4, pgs. 129-
25  153). ‘Mineralocorticoids, such as aldosterone, are involved in. regulating salt and water
balance in mammals. Activation of the mineralocorticoid receptor can induce
hypertension and cause other detrimental cardiovascular and physiological effects. Two
mineraldcorticoid receptor antagonists, spironolactone (ALDACTONE™) and
eplerenone (INSPRA™), are presently available and indicated for the treatment of
30 hypertension and heart failure (Baxter, J. D., et al., Molecular and Cellular
Endocrinology (2004) Vol. 217, pgs. 151-165). '

The identification of addifional compounds that are mineralocorticoid receptor
antagonists is desirable. Such compounds can be used to freat subjects suffeting from
or suscepftible to hypertension and/or related physiological problems and further expand

35 the range of treaiment options available for such subjects. Both spironolactone and
eplerenane have a steroidal structure. The present invention is particularly directed fo
mineralocorticoid receptor antagonists that are non-steroidal compounds. Use of a non-
steroidal mineralocorticoid receptor antagonist potentially provides certain advantages



35 the range of treatnent options available for such subjects. Both -~
spironol actone and epl erenone have a steroidal structure. The present
invention js particularly directed to m neral ocorticoi

ant agoni st ¥% zﬁ?ﬂ 0538 non- st er oi dal conmpounds. Use of adprérzl-%g@g@@%”al
m ner al ocorticoid receptor antagoni st potentially provides certain
advant ages WD 2008/ 053300PCT/ 1 132007/ 003207 5over a steroidal

m neral ocorticoid receptor antagonist including, e.g., further

i nprovenent in selectivity with respect to the sex hornone receptors;
| ess conpl ex and costly chem cal synthesis; and the like. Tricyclic

pyr azof esO¥EFStRisial misjsslecadticon! rerRptpy antaganistinclyciig, &garfpther WO
06/ 086358;n{grNrh st il st B witt( resaeél% tHeeé&rHo?mén&}e%éﬁto%f lelsE 'c@bh%ie'x%nd
pyrazoles as 10mtotic kinesin inhib Non-steroid

conpoundsceflchemieal sinihesisr srbine ke d recept or antagoni sts have been
reported in t hﬁ'cgbﬂceﬂg?éz‘ﬂé% haﬁ@'be@%ﬁéﬁahﬁd in the hteré%?reo%@g% le:

(published JE]@% reports a ass of I m dazol e carboxam des

as ni ner al\6¢ 3@%5&1([#‘@@@9‘5’&Ugﬁﬁtﬁg@ﬁﬁéﬁ%m@wwmcﬂemwwﬁ &hed
Februapy itofORRsi% FRMiItbS, @ cl ass of pyrrole, carboxam des as

m ner al acort.i-coid receptor antagonists: WO 04/ 052847 (publi shed
June 24, 2004)Nen-pigraidal soppawyisdsetill peAitasalpeqrigrid reggptor antagonists have
m ner al ocggdy Fé%bﬁeé ﬁﬁﬁ@%fé’iat@r%t %?Bka%ﬁle WO 05/ 066161

(published Jul reports cl ass of di benzosuberanes as 20

m neral ocortic ‘X’ﬂﬁ%@&?dﬁut&ﬁh%@w 20.2006) reports\pyclpes ofigRdrEO[@UbI i shed

Sept ember cgr@oxgrﬁﬁég a$ ﬁ%r&l%cé}‘h@dl@?e%eﬁfor %né@?ﬁi%v\;)WOS?S Igggiige? ‘az i shed

m ner aI OC0rt| COl onl s
Ot obas 50 500 08/ BieR b BBy Ray 25 2998 TeROSR Sk G EYFoM mes ag.
m ner al ocearbbfe.qhﬁeé sgﬁmﬁé?auo@éﬁ.aﬂ@mc% &r aRfaYehidd/ 067529 (publ i shed

August 12, 2004 re orts a class benzyl i ndol es as

n neral ocortic dPU'%l'ﬁb%fb@ﬂes%% 2004) repor{y® 0gF DI AizeNZoPHRsTaNgSed
July 27, a@%eré@9m|&§d@é@%ﬁﬁ%n@boﬁ]%zoxaﬂ net hi ones and

tetr ahydr oqui nolines as rnineral ocorticoid receptor antagonists.
WO 05!066161 (published July 21, 2005) reports a class of dibénzosuberanes as
20  mineralocorticoid receptor antagonists. ‘
WO 03/078394 (published September 25, 2003) reports a class of 3,3-bisaryl
oxindoles as mineralocorticoid receptor antagonists.
WO 05/097118 (published October 20, 2005) reports a class of 4-aryl-1,4-
dihydropyridines as mineralocorticoid receptor antagonists.
25 WO 04/0675629 (published August 12, 2004) reports a ¢lass of 3-benzyl indoles
as mineralocorticoid receptor antagonists.
WO 06/077821 (published July 27, 2008) reports classes of benzoxazinethiones
and tetrahydroquinolines as mineralocorticoid receptor antagonists.
WO 06/010142 (published January 26, 2006) reports a class of aryl
30 benzoxazinones/thiones as mineralocorticoid receptor antagonists.

SUMMARY OF THE INVENTION

In one embodiment, the invention comprises a class of compounds having the
35 structure of Formula I:



WO 06/ 010142 (published January 26, 2006) reports a class of-aryl 30
benzoxazi nones/thi ones as m neral ocorticoid receptor antagonists.
SUMVARY OF THE | NVENTI ON I n one enbodi nent, the invention
conpri ses WORPHHI33PE conpounds having the 35structure SCTABIRFTPF297:
WO 2008/ 053300PCT/ 132007/ 003207 5 and the pharnmaceutically
acceptabl e salts thereof; wherein Rl, R2, RSA . Rss, R4, Rs, Rs, R7,
Ra, and X are as defined in the Detail ed Description of the

| nventi on. I n anot her enbodi nent, the invention conprises a
pharmaceutical conposition - 10 conprising, a conpound having the
structure of Fornmula I, or a png |y acceptable salt
thereof; and a pharmaceuti cal | 'y-'8 ¢ carrier. |In another

enbodi ment, the invention conpgi S¢S a '/ 4RI cal conposition
conprising a conmpound having the .truc gf Forrmula I, or a
pharmaceutical |y accept abl er'sa ne or nore additional

—e—FN enbodi nent, the
i nvention corrprl ses et hods Okatl‘eatl ng a condi t(lcﬂ] in a subject by
adm ni stering to a subjects therapeutically eff ve anount of a
conpound having the structure of Fornmula |I. The conditions that can
be treated in accordance with the present |nvent|on [ clay 4 o5 o6
,tR , R% R,

car di ovasent fhe Rendaesuspaly@csentabiesg o hieE Mherin B %n& _
failure), eﬁ%ﬁ'anﬁm%faka ﬁneq .hﬁn&@n&l bh rgloﬁ’@ﬁﬁé‘irﬁréntﬁﬁlnd' tions,

retinopat hy, neuro I nc g peri phe neur opat hy)
i nsul i nopat hy, Ineae r e@hﬁ@tﬂ@@h itk lnM%PUﬁ@tT\PE}%ES pphasmaseicalcomposition

dysfungt i eﬂmpﬁéllﬁgsé r&@nf;ébl!ﬁ?d havmg the strﬂct@fé%f%l‘m@gtpw'amFmaééﬁﬁcally

i nventi on conpr treating a condition in a subject by

adni ni st eBFeRpiRble sathibareef; ﬁ@dlwamecwpﬂbwp@t@blemvm al in

In another embodiment, the invention comprises a pharmaceutical composition
comprising a compound having the structure of Formula I, or a pharmaceutically
acceptable salt thereof; one or more additional pharmaceutically active compounds; and

15 a pharmaceutically-acceptable carrier.

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 I. The conditions that can be treated in
accordance with the present invention include cardiovascular conditions (including

- 20 h’ypeftension and heart failure), renal conditions, liver conditions, vascular po:1ditions,
retinopathy, neuropathy (including peripheral neuropathy), in_sulinopathy, e'dema,
endothelial dysfunction, barareceptor 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

25 combination with another pharmaceuticaily 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.

30 in another embodiment, the invention comprises use of a compound having the
structure of Formuia }, 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 another pharmaceutically active conpound. The
conditions that can be treated in-accordance with the present

i nvention include cardiovascul ar conditions (including hypertension
and heart W& 20§30y enal conditions, |iver conditions,POIAS2TAp3207
conditions, retinopathy, neuropathy (including peripheral

neur opat hy), insulinopathy, edema, endothelial dysfunction,
barorecept or dysfunction, and the |ike. 30l n another enbodi nent, the
i nvention conprises use of a conpound having the structure of Formula
|, or a pharmaceutically acceptable salt thereof, for the nmanufacture
of a médi canditiansftbat cahédettreatechinaccasdancesyitidhe peasentingendigpjnakide The
WO 2008/ 0533 ﬂﬁrﬁgg Lt s
accor danc gg%?cgﬁg%%éerj%ra g@éﬁ)@rﬁ@gn’ i‘on ﬂ?ﬂ%@ﬂ%ﬁ ﬁ%ﬁd@%ggg‘&qﬂsﬁmn%’
condi t i ondivéricoatitiding gasoptes coeditdnsn reiindeathya meuroppiny (iapluding pgripheral
condi tion Y it L4 , i :
neur opat hi‘ BE*DH 8&'&21 ﬁ'ﬁ% ﬂ'lﬂ)éedraﬁp hg(}iéérﬁé,rc]éﬁgr@ @8 g% %%ﬁ"h‘?ﬁg u?%’ﬁ'tgkﬁg hf/l{ﬂ%%né: rtrlgn
endot hel i anddlyshkencti on, baroreceptor dysfunction, and the like. 10In
anot her, enbodi t [ RN i : —s:) Al a
conpourid havi nge%}}?«ghei[é&&gphﬁégt’gﬁgEggﬁna&ﬁr[g% ‘gegﬁ%% ?r:gceut igr(}gl I
accept abl ecswbtind haviepthe stoctsreofif@rmelat ool aphrarmacgidicalinanseptghle salt

conpri ses tﬁ#ﬁeg medi ates useful in making a conmpound havi ng the
structure o ormula |, or a pharnmaceutically acceptable salt. .
15t her eof . DETH &EfheDESCRAPTHNMONNOMVER{IDN eONtermediathstusefubin making a
description of ' t S S 0 LR 2 REPGER: salt
20ski | | ed q%w?}oﬁgggg\ﬂh%ﬁ}gh&%%%fél anfdt?@'%% Ihgjeé/n?lﬁagrr?,%%%h r? nc?%l ess,a and

its prict itbadechpplication so that others skilled in the art may adapt
and apply the inventions in their nunerous forns, as they may be best
suited to the requirenents of a particular use. These inventions,
therefore, are not |im DEFALLED BESERHSUONGRE SHESMYENIEAN n t hi s
specification, and may be variously nodified. 25 A Abbreviations and
Definitions As used in reference to 1H NVR, the synbol "8"refers
to a 1H NVR ch@hisaisitailetiidescriptign aberdbediments s iairnded gnlyitp ArAriaint|gghers

ot er otbe et et @iEabcan e AhIOR, MNP O o prackt dAtalch 50
peak. that others skilled in the art may adapt and apply the inventions in their numerous forms,
as they may be best suited to the requirements of a particular use. These inventions,
therefore, are not limited to the embodiments described in this specification, and may be
variously modified.
25

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
30 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.
35 The abbreviation “HRMS" refers to High Resolution Mass Spectrocopy (electrospray
ionisation positive scan).
The abbreviation “m/z” refers to a Mass spectrum peak.

4



As used in reference to 1F1 NVR, the abbreviation "dd" refers to &
doubl et of doublets 1H NVR peak. 35The abbreviation "HRMS" refers to
H gh Resol uti on Mass Spectrocopy (el ectrospray ionisation positive
scan). Thewvabtmsesizaii on "niz" refers to a Mass spect r uRCpaBA07/009907
2008/ 053300PCT/ 1B2007/ 003207 5As used in reference to 1H NVR, the
abbreviation "m' refers to a nultiplet 1H NVR peak. As used in
reference to 1H NVMR, the abbreviation "q" refers to a quartet 1H NWR
peak. As used in reference to 1H NMR the abbreviation "s" refers to
a singlet 1H NVR 10peak. As used in reference to 1H NVR, the

abbr eviat | ops'iséd nefesrandetto AHINNIR) the ahbteiNbforpedkefeTio a muiiplet]Hk YMR
refers to a linear or branched-chain saturated hydrocarbyl

subst it ueR® K(| e., a substituent containing only carbon and hydrogen)
cont ai ni ng A8 ueBe inlizfarersto dHINMR, thé mbbneaiatiart *ob refersdo atquatteh/vbiNMR
carbon atong; in another enbodi nrent from about one to about twelve
carbon at BYf&S in anot her enbodi nent, from about one to about ten
carbon at ongg ysBd &nmﬁérenceemﬂadﬂmanme abbeniatitrolst rajere to @ siighai( Héﬂ\@ﬁt
carbon atong; in another enbodi ment, from about one to about six

car borloatB “ in anot her enbodi ment, from about three to about Si X

carbons; i nsnekhe refsrbnct 198 FitNMRQthE rabbreaiation “toreéers to abiplet b NMR ipeals:
i n anot her enbodi nent, from about one to about three carbons; and in
anot her enbodi ment, from about one to about two carbon atons.

Exanpl es of surde t’él:l‘h%lk;ﬂ'uwférs td @ ihaad er branthdd; chairhsatyrafeddyygtocarbyl

Cneut o) "SRR . 3o BRBRGRN by R St i Rl o

like. 15  embodiment, from about one to about twenty carbon atoms; in another embodiment
from about one to about twelve carbon atoms; in another embodiment, from about one
to about ten carbon atoms; in another embodiment, from about one to about eight |
carbon atoms; in another embodiment, from about one to about six carbon atoms; in
another embodiment, from about three to about six carbons; in another embodiment,

20  from about one to about 4 carbons; in another embodiment, from about one fo about
three carbons; and in another embodiment, from about one to about two carbon atoms.
Examples of such substituents include methyl, ethyl, propyl (including n-propyt and
isopropyl), buty! (including n-butyl, isobutyl, sec-butyl and tert-butyl), pentyl, iso-amyl,
hexyl and the like.

25 The term "atkeny!” refers to a linear or branched-chain hydrocarbyl substituent
containing one or more double bonds and from about two to about twenty carbon atoms;
in another embodiment, 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

30 four carbon atoms. Examples of alkeny! include etheny! (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
"frans” orientations, or alternatively, "E" and "Z" orientations.

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

35 The term "cycloalky!” refers to a saturated carbocyclic substituent having three to
about fourteen carbon atoms. In another embodiment, a cycloalkyl substituent has three
to about eight carbon atoms. In another embodiment, a cycloalkyl substituent has from
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25The term "al kenyl" refers to.a |inear or branched-chai n hydrocar byl
substituent containing one or nore double bonds and from about two to
about twenty carbon atons; in another enbodi nent, fromabout two to
about twel we xewdsgano at ons; i n anot her enbodi ment, from EIABZOTMB2070
about six carbon atons; in another enbodiment, from about three to
about six carbons; and in another enbodi nent, from about two to about
30 four carbon atons. Exanples of al kenyl include ethenyl (also known
as vinyl), allyl, propenyl (including 1-propenyl and 2-propenyl) and
butenyl (i ncl udi ng 1-butenyl, 2- butenyl and 3-butenyl). The term

"al kengl " tﬁ@b&@gmlt §|btléﬁft§oh§,€ir1Taﬁoihgr/érﬁg%d“lmbﬁf,' fremdhisertanbsut fEI:_ur carbons.
orlentatlons or alternatjv , "E' a "z o ie tatigns. m
"benzyl " EepEplesh C MCE{?%&&?‘OEBBQ&}F@PEH ?{FA@?T\VP Cygghéﬁ?r

t ﬁr m "cycl gal k'f?e feﬂfneé@r’tr@fegs Bal wr@d@dnccaatmhmwstem ngolhamnlrtgmt tviani ng
three to about fourteen rbon at n er. e

cycl oal kylthregiiags whessin rings Q@V&?% Iaﬁdatgg%tﬁ?r |Eéxr%e6%e§f'rgﬁrgner Ohmay
anot her erdaGdidie The t@mOuBIadtdiy to Suhatic sustiuehiesutin agphdiBl, naphthyl and
2008/ 053300PCT/ 1B2007/ 003207 5 three to about six carbons; in another

enbodi HentantaeiVt hree to about four carbons. Exanples of cycl oal kyl
i ncl ude cycl opraBm “axeIg ks toalkl istitudd wittaglcl ohexy! .

The term"aryl" refers to a carbocyclic, aro t em,cont

one, two or tyhﬂ'b%omﬁ IRgtanGpr the pHrabRIOf F?fha%a@]f lﬁés‘ﬁlﬁf%ﬂ%s‘f%a@?ﬁgr
in a pendegly. RGN NKeAY, nW%yf:l’délﬁﬁ cyﬂlﬁlkteﬁymaryﬁléw)ls Wﬂi(ﬂlﬁi yothe prefix
aronatic substltuents s n th and Oan cen h1s I;[he
term "aryl &y’ W]F%P'ér“ésm? @Wﬁ %Byt'?ﬁ'&t ‘HXW‘['W”Q? t BABSS aﬁé SOme
'( nst anfiﬁs thé Qﬁbsfiilt(lfgﬁ?thQIS faalreh@ﬂpat tmscl d-dlkylt riafeds et Ayl ssuhsmemnemtamm)g
e. al ken n cl.o cyc tc
is |gnd| cat%‘?ﬂ“ﬂ@?ﬁé%ﬁ'@iﬂ?mg @St@j"\gg u y&e% I@ﬁ&yﬁrée?%f 1 v ﬁga erﬁjg y
is the mixct Prdb@faumﬁzrﬁamtmm Giéa?lﬁh mnyétEmbe substl tuent Thus, for

|
iX?gp6ecarbon 3?“8 ms, ers'é{“ﬁusyqf k?é‘f;ﬁ tt'&% ycll'I %@I"pary l;sgatmo

sat ur at ed glardrROHGitate tt@gub@nmemg aé rrﬁﬁllfydtoayl@r@lm ‘bdhen iused &t comhination
The terns " dr each,refe - r be
loed aPbnemb ST e HE SRR RvepER maEges ret e byl G B
Wien used prafig Rredadiedd ioBuBslitwted withoae bemoteemyd(nsm suusatqenmf |Oompounds
"hydroxy" jndjcates that .the substi t t t,Q
attached iRNES& PMATSE WITHOEHY THgre "é”‘ﬂf&‘ﬁ%@%"‘% E‘%‘s‘@ er{a}gé%dsn?ple
Conpounds ﬂeal’idm@nals@adlpaamﬁlo whi ch one or nore hydroxyl substituents
incI ude, for e al coh ) m
"hydr oxyal kyl " %rr”g Rygroxya gY er§ La?n %legl?ﬂ)sst i“{bs ituted with atl ?gﬁtggét
one 25251ydhy€df§xysadbsmtuémierExan‘Elearqﬁhg@rongalHWrﬂciudqhydbxbkymatbwuu:eﬂroxyethyl
hydroxynet dr px roxypropyl and hydroxybutyl.
The term E%q{?’f Qﬁq Hg M‘?’g’b'{’%gan am no group, wherein at |east one
al kyl chai n | S Trerteied diyldrhiac’aefens tanart zroige group, phersin aﬂeaﬁtmalatkgbt?ham
atom Exa of | ami n h
as met hyl a df%?athﬁ%m;qoe PB@ r{)ﬁ l%cg %%gbﬂaﬁleﬁg%nvoﬁ%mg mlmarﬁfﬁﬁ
substltuents include monoalkylamino such as methylamina {(exemplified by the formula —
30 NH(CHs)), and dialkylamino such as dimethylamino, (exemplified by the formula —
N((CHa)z).
The term “aminocarbonyl” refers to -C(O)-NH..
The term “halogen” refers to fluorine, chlorine, bromine, or iodine (which may be
depicted as -I). In one embodiment, the halogen is chlorine. In another embodiment,
35 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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30 NH(CH3)), and dial kyl ami no such as di net hyl am no, (exenplified by
the formula - N((CH3)2) The term "am nocarbonyl™" refers to -C(0)-NH2.
The term "welogesssos efers to fluorine, chlorine, brom wernsforadine
(which nmay be depicted as -1). In one enbodi nent, the halogen is
chlorine. In another enbodi nent, 35the hal ogen is fluorine.

The prefix "hal 0" indicates that the substituent to which the prefix
Is attached is substituted with one or nore i ndependently sel ected
hal ogen substituents. For WD 2008/ 053300PCT/|1B2007/ 003207 5 exanpl e,

hal oal Ky| exapiié, halcRall@NrefdriId art AR the iSslrstitutedtith atiiddst he haagén one
hal ogen substituent. \Were there is rm e than oln ?@‘mé %PP %aced
with a hatthglivent Hibersitbrieds Mefs {52 AR LRGN T6BI3E antiogsn

di f f er ent halbye b REeMEnt dhRaldenb Tenhiedl udslﬁ@hhor@fmﬁﬂwd of haloalkyls include
di chl or onet hyl , d| fl uorochl| oronet hyl , - di chl or fﬁ&?rret

tri chl or offterRnethyl dighigrametyh d“‘F‘P@B‘F'B‘ﬁB‘ﬁW‘ tam%tgﬁly richioromethyl,
trifl uor ofmdhvdethyd, fR»o?cméthﬁrl a&mﬁd?@fhaw trmadﬂomewﬂ,cz@z,mtdlﬂuoroethw

ent af | uor get hyl| di fluoro 0
ﬁept aflﬁmoﬁi'ﬁmreﬁtpvl p@rrtﬁwr?éfwsﬁ«%ﬂwarﬂw dio fﬁquépkl 9@‘9 heRiAOLORTEPYN
al koxy t hmhstraimgmielrt“uhl@sikw Feféfs th aasatkoseylmah@l é&B@tﬁul‘édbﬁﬁlldt ueRt one

Exanpl f hal b | h
L br bt FIRSEN SUbabiiaHe ENRYES 1 PAGRKBHAUHBYEN's PERARARBHEEHBRY: (al so

known as 1%&&&@6@%&}%@%% diffiBEbrAatRex, frfllibrorRERRY l(@srykndwn gdoul d

be recognjzed that if a stituent is tuted han
one hal ggé’ﬁ”"@{?m‘i’t{’ﬂémn) 3 G- HEIPBES’QWO%bitﬁ?"P ﬁﬁfﬁ?@q Adia i cal

or di fier eistifuent |§%§bﬁkﬁt§ﬂ%%r§£@h%b haﬂgenbemsntuemmhosreafawg@nt o =0.
The term"” ox% refers to a(éﬁaith r substjtuent, .and @X be depicted as

-0-. The BWhsi{uenispay be (dep efgntupiess PihaRUSE $ig oxygen at om
whi ch may al sorm;qe&ﬁ"d;@p@@gmée@ as -0 R wherein the R represents

t he al kyl grou | es _of al koxy |.ude, nmet hox t hox opoxy
and_but oxy. Thie (iR by L reigTo 40 RY PURF BURyient arafevis depfisd 4 80 For
exanmpl e, "et hwméhﬁ Patkoxy” @f@:mni 85 alil Ipk&lo 4 Mbétﬁébﬁﬂ)ﬂhldhﬂﬁbwdeo be

Eg;&y Igﬁar pon sentep Osp y(J) (I\f{a ?l ey n fhe%t lré:s%%gqng alkylpgef‘gﬁ;}/ g)?arngp QQ/ of alkoq(?(

include methoxy, ethoxy, propoxy and butoxy.

The term “alkylcarbonyl” refers to -C(Q)-alkyl. For example, "ethylcarbonyl”.
Examples of other alkylcarbony! include methyicarbonyl, propylcarbonyl, butyfcarbonyl,
pentylcarbonyl, and hexylcarbonyl. ,

25 The term "aminoalkylcarbonyl” refers to'-C(O)-alkyl-NHz. For example,
“aminomethylcarbony!”.

The term “alkoxycarbony!l”’ refers to -C(O)-O-alkyl. For example,
“ethoxycarbonyl”. Examples of other alkoxycarbonyl include methoxycarbonyl,
ethoxycarbonyl, propoxycarbonyl, butoxycarbonyi, pentoxycarbonyl, and

30 hexyloxycarbonyi. 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 sulfur atom and such a substituent
may be depicted as -S-. For example, a thioether is represented as “alkyl-thio-alky!” or,
alternatively, alkyl-S-alkyl.

35 The term “thiol” refers to a sulfhydryl substituent, and may be depicted as -SH.



25The term "am noal kyl carbonyl ™ refers to.-C(0)-al kyl -NH2. For

. exanpl e, "am nonet hyl car bonyr. The term "al koxycarbonyr refers
to - C(0) - OwaladsdglessFopr exanpl e, "ethoxycarbonyl ™. Exanpl@siebooohéses
al koxycar bonyl include net hoxycarbonyl, ethoxycarbonyl,

pr opoxycar bonyl , but oxycarbonyl, pentoxycarbonyl, and 30

hexyl oxycar bonyl . I n another enbodi nent, where the carbon atom of the
carbonyl is attached to a carbon atom of a second al kyl, the
resul ting functional group is an ester. The terns "thio" and

"thia"_ refer ent, | fur om.and ch i tuen be
dep: ct®d as gﬁe ?ﬁf gt I"%'%rsat%t ﬁ@ét tﬁ\”s féu ﬁapé%g%? U u“g -G
"al kyl - t higergitdkaiityl- Své@)z-ealtw eEmﬁplueb&alkyiédﬂbhylSacﬂldeyhethﬁ§mfmyt erm

"t hior ref 0 .a_sul f hydr ubstituent, and nay be depicted as
- SH. gﬂ%ﬁ%ﬂ?; 6[%"@563207 5The term "sul fonyl" refers to

-8(0) 2- . Thus Thé srmeaaiiisdsiforiyi fefdrs m}ls(co)aszal kyl'" refers to
ct iyl sul {ony | TORETHRORDYE BB ASTS Otna Near it ehaba AVRHIDRL TS ¢ o
-8(0) 2@11“ak9lsulfox1doalkyl"'F@|%r§ teramymsm))falml Exehﬂjiaw alkylsulfifyf| @roups Truksle 1 or
CXATP! S, o B B sy eh Bl 202y rerers to
met hyl sul fi nyIThe@éylspitb kbmpbund?uéfgissto o biythreeairgsivenioh isaiefaniyyéne atom
onl v one. BEBITHAR TBhABAvARL IR nesrs hoy RikebbY ARglodreor T kriay
a bri dge. isHasigasteuRs tid SProoatom Aspm@smrgﬁwrﬁdn@scammmmmmrmmm A
AL T R el et L L
t erm " het er ocymheydim reieosydyl refessitolr iterdiedp patialyl dajurated|oatopthletely
O o o AT Bh S AN AP0 8 b B gl e
oxygen, nnﬁg‘ aiges,is 8 hetubdtom)(j.e. y\nobdigdnhestmgeralom sm‘{ur} wrtg tiag cemezidieg ring
et R AT BB RS B RARh o BB T
typ|cablynmcgmﬁmndsﬁmﬂn13 to 7 ring atoms, nore typically from3 to 6
ring atons, ar}ghgt\él%r:]:yc )} B’g a s%g‘ey nn% WRICR typlc%y %ﬁgﬁ&s from 3 to 7 ring
atoms, more typically from 3 to 6 ring atoms, and even more typically 5 to 6 ring atoms.
Examples of single-ring heterocyclyls include, without limitation, azetidinyl, furanyl,
dihydrofuranyl, tetrahydrofuranyi, thiofuranyl, dihydrothiofuranyl, tetrahydrothiofuranyl,

25  pyrrolyl, pyrrolinyl, pyrrolidinyl, imidazolyl, imidazolinyl, imidazolidinyl, pyrazolyl, -
pyrazolinyl, pyrazolidinyl, triazolyl, tetrazolyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl,
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-dioxazalyl, 1,3,2-dioxazolyl, or 1,3,4-dioxazolyl), oxathiolanyl,

30  pyranyl (including 1,2-pyranyl or 1,4-pyranyi), 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 fogether, wherein at least

35 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, iscindolyl, indoleninyt,

8



Exanpl es of single-ring het er ocyclyls include, without limtation,
azetidinyl, furanyl, dihydrofuranyl, tetrahydrofuranyl, thiofuranyl,
di hydr ot hiwbubgmyisoo t et rahydrot hi of uranyl, 25pyrrolyl, ppymsnbimyior

pyrrolidinyl, imdazolyl, imdazolinyl, imdazolidinyl, pyrazolyle
pyrazolinyl, pyrazolidinyl, triazolyl, tetrazolyl, oxazolyl,
| soxazol yl, thiazolyl, isothiazolyl, thiazolinyl, isothiazolinyl,

t hi azol i di nyl, oxathiazolyl, oxadiazolyl, furazanyl, oxatriazolyl
(including 1,2,3,4-oxatriazolyl or 1,2,3,5-oxatriazolyl), dioxazolyl

(i ncl wdi ng,.1,2.3:di 0X Lyl . . A-dj I = ghi .

b 3. a3 oy URERAPYY spheSiudh foRRBR%N petropygnth BB ARrargl

1, 4- pyr amghxoxadolgl demmodioxolyl, bepaadickanyl) bdrebzaidaoiylibeazoflyanyl, dy1") ,

pi peri di nyl, i dazinyl . .pyrim di.nyl sQ kno s "),

D ¥ et ny reoesn b Loyl iy ool o A GRY, cBRY S

I SOX azo: ihé;[rmgtﬁa;uw{,aidmlza:azdm('j}yl, ,tetcgtadioimhuiylbljnyhnamalml?ﬂnyehnthalwe pindy| | _

oxepi nyl,_ t.hi epi,nyil: n ,azepl nyl .. r may al so conpri se

2 or 3r iaﬁ:agm lu’é@%g{"?’!%‘g@fﬂa‘?'?s ﬁﬁgﬁ%’ W@&%ﬁgﬁ?ﬁ%@gﬁges uch ring

cont aions tefraHyeesdioxolvpyhaylemadtioahydsotdazolopgraaingin (e. g., nitrogen,

oxygen, or sulfur). . | es_oQf 2-f AN het er.ocycl. v ' ,

oY bout 11 m t dpe i FRGER s Yo al BERLE PSR SN O rbS KR

napht hyr irthgratdbms pAdietaldaryl may belalsingle rirgoor2oar dyfused rimgsl dniamples of WO

2008/ 053300PCT1| B200.7/ 003207, 5pht hal azi nyl i nqxal i,n o

aui nazol IRTOSHLAPSRURHR o B IRLRAL e s BL AR Bulie pyictio o

Ee nzoxaz ddnp}m,n e@sépwﬁc@l"pfgia;yl, F&rimid'mglli (ebsg Kpbw ab épmmw!),aamll pyridazinyi;

enzof ur i sobenzof uranyl . ben nyJ. [

benzolht aabiege M RERAGHS srOT ¢ BlaRbBy Hisarf S8l AoBlrsiv. gyrazo

t et r ahy draxagoighlisorddoiy, | thiazalybazaliazblyl arahisdibiagdlyl; Bfsemembéred fiyded ring )

Addi ti onal 0 Id h . l.s. 1 ol

et r anyar SEEROaRs SO 8 R BC b B RO RS Bz o purmyt ang

t er m " het &6-ommnythered fised singosunh s quvedting, hequinalioyic tipholinginasd giingzdingm

5to 14 ring . " ' e 3 fused

rings. Exanpl 31380 rnh'(gt{e%?%c F@Fgﬁ&uﬁé@l}%tﬁgh lséft!b%gt:uge e‘b'g?angé%gorcg‘gy]i I ng

subst Q{Id_uen]t s( §':he heras hpiaroayicloalky( asgsns tadully saturatpd hieteyacyplyl. pyr azyl | .

pyri m di ny : . | g | ' ; - e

ring substit u?n%@sgtggw :ggsu{a rgt:{tg{zao ey?ﬂt %}J%pggézisy%fé%sgrggéﬁlg%('{bo?'ﬁ??gr%%n,

pyr azol yl gr riregenlagm that iskeonded |to ondpramoteyiydragen diens| Thusafed example,

i sot hi az —Y) -@ggp [ SUbst | such as

benzot hi g#%ilrro 9@ ,ﬁa[ nz?éggﬁéﬁgf?étﬁﬂﬁ%%% @%R{gﬁd purinyl; and

6/ 6- menber ed flimsubstiuaglss destribad agdieingl“subplitutdds oyuembydregan substituent is

¢ ngﬁs MY th @Bt ﬁ@ﬁn@gg%u&sg@sgw%aﬁsﬁ BF AGYGESiah& YlostifBRE Fhus?
for example, a substituted alkyl sugstitueni is an alkyl substituent wherein at least one
non-hydrogen substituent is in the place of a hydrogen substituent on the alkyl
substituent. To illustrate, monofluoroalkyl is alkyl substituted with a fluoro substituent,
and difluoroalkyl is alkyl substituted with two fluoro substituents. It should be recognized

30 that if there is more than one substitution on a substituent, each non-hydrogen

substituent may be identical or different (unless otherwise stated).

If a substituent 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

35  the hydrogens on the carbon (io the extent there are any) may separately and/or
together be replaced with an independently selected optional substituent. If a nifrogen

of a substituent is described as being optionally substituted with one or more of a list of

9



20The term "heterocycl oal kyl" refers to a fully saturated

het er.ocycl yl . A substituent is "substitutable” if it conprises
at | east op@20mre300 sul fur, oxygen or nitrogen atom t batrassolrensed
to one or nore hydrogen atons. Thus, for exanple, hydrogen, hal ogen,
and cyano do not fall within this definition. If a substituent is
described as being "substituted,” a non-hydrogen substituent is 25in
the place of a hydrogen substituent on a carbon or nitrogen of the
substituent. Thus, for exanple, a substituted al kyl substituent is an

| kyl b wh t
he pitaca bty a5 ids Bt e Tiaiesitof A MG S ERRhL ER g e "
il Ibutst : atnegty mrnga‘eldreplaoedi leyth En%@bhmﬁrﬁly laelbgtbdto:sdowal strb?lLUe:mor 19I
stituent, i roa S a u . uor o
Cubst tugnt 5. THE ProtrielTsrtbegirRalontisth: ‘il el o e
one substintetchiangeably.a substituent, each non- hydrogen substituent nay
be identical qr different .(unless
subst i tuent i 3 x@bup PLEpsLeRsRE olsBfie St ibe] S being putonaly gbstiutea
bstia rixere @f et of(shipstiodntss dils ol chud Oisdtibdtadbled. | f
Zuczrhog&tgtgmmg bs§'t eﬁwﬁ;i(s Djs(jzfebs {tlﬁb Clgnosplg:;} o 8(21)) mah lt. ¢
Subet ¢ urohe e gak bR e SReREngFard GplThe BTy i eptignat
of 35t hesubyﬁuagemm (B}'lﬁjbsﬁm'mbib fubstitubets ebditand sudséntedsyeorangr) more\of
separ at el r be replaced with an independently sel ected

tﬁ and/o %F F
opt i onal %Bgtt’?'tauﬁlﬂﬁ °a nitrogen of a substituent is described as
bei ng opti onallﬂa/swstimmttaﬁesbrtbeu las Geimgaptionalle sabstibuted afth ap to MParticular

/ / 07/ f the
e e
s or

Th:os spectl f(l catu;n us& ne ef %p ‘rﬁ IEUbgill ﬁjenﬁhﬁy tﬂ%ﬂgq& e%%?sy P

"group” i At TRETYELR 'i?}' o1 §F sYDEaRE &Ps SHPE Reh IJ%"TSy
gfesglrJ Ib gteldT mgnfmeewnplpt lfarsabd;tyues-mlrt:sdesbm@thsl@hétgermm thonwy sulsftituded | st
substitue H1s 6?&:} E‘Eﬁgg@%g‘%{ g@égfueﬁ%sﬁgpgéﬁt l‘19%\t’at‘rhéélsr?"oFgsubst ituted
by th2o omtbehtatabmﬁmtlmawwm beamm»bnalls(éy))s’stutwthytumabhbf asubayi narent s

that are iRRoR LR e s 0RO Bl LRGORIIOOAAUOTERRRES. |

a substlt escri I ona
a parti cubmazolgﬂ (\mhmbhas oflymoa shlysilttuglaia posibici) Mamzhbe; pptidmatly substiuteduith

ey be o igfor HoniRhrRSLELASH: 181hoSHAR |4 SR s 1

particul ar DSt tUent s
maxi mum rﬂﬁsbeived)és bribg Dpﬁmtatl}b*std)sptméed Wwithhgp tn2 tlmfhgdrb@en substitugnts, then

V\/n h T Is
e b Sl T S AHTRL B S SR bpsflsh 68
subst i t ueatnisp nittogen ing phmammhmgﬁln wheteab mammmﬂ@g@o \ns!utbﬁsopttqma&bl e
t ' :
Pon- hyar ciatufeCl o) 1 Ko Hbbon baRaRent Pk KitBlefRY

posi ti onssecimdarwnttmeat e, tetrazolyl (which has only one

substi tutabl e p t?é@hembj%%tﬁ}g ﬁttg{]Q-f {u%nf%lﬁf%%ﬁlfé&??th@fﬁ&n'r‘cRetErOTo

one non- hydrogen su stltuen an am
ni t r oden illsstiats the teed "aikylbmlqa!j(yﬁmpntalmltw neoigiistsi tallkyeahdsycloaligyl. t hug,

ubst | ¢ ut o8 G P B e s eBhs (PR Ayl inpRfy ke ot 1Y
alkylcycloalkyl contains fram 1 to 6 carbon atoms; the C1-Cg- prefix does not describe
the cycloatkyl moiety. To ilustrate further, the prefix *halo” on haloaltkoxyalkyl indicates
that only the alkoxy moiety of the alkoxyalkyl substituent is substituted with one or more
35 halogen substituents. If halogen substitution may aiternatively 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

10



amno nitrogen is a primary nitraogen, whereas the amno nitrogen wll
be optionally substituted with up to only 1 non-hydrogen substituent
if the amno nitrogen is a secondary nitrogen. A prefix attached to a
mul ti-noi ewe 2808953304 uent only applies to the first noi @CyaBAO7/003207
30illustrate, the term "al kyl cycl oal kyl" contains two noieties: alkyl
and cycl oal kyl . Thus, the Cl-C6- prefix on Cl-C6-al kyl cycl oal kyl
nmeans that the alkyl noiety of the al kyl cycl oal kyl contains from1l to
6 carbon atons; the Cl-C6- prefix does not describe the cycl oal kyl
nmoiety. To illustrate further, the prefix "hal 0" on hal oal koxyal kyl

i ndi cag eSc:m)ha(tcuonh yhe iyl ahdeyythesubstijuant wobld irdtdaukyeaddogtibaddst i t uent
is substityte h pne or nore 35hal ogen substituents. If hal ogen
substituti ihﬁﬁ ernatively or additionally occur on the alkyl

moi ety, the suyiisdn 4 B&wﬁtltumulsctoi'rmsibemdf rbe[tlpieméﬁeedurdsss otherwise indicated,

; lh ﬁ;f’?;nﬂét@t eH'él ﬁh{hgﬁ%@ %‘ %tylt%%érgsgés Er\%%lnt o? Qaach N {36 th¥ #emalﬁ‘@&

2008/ 0533eREHoldBdR07/ 003207 5 only occur on the al kyl noiety, the
subst it uent

st ead b "al k | ",
om0 Sone: | T ae B iR AR et b S U8 Y temainder of the
ot herw s emﬁrwmamed ,s]gbét;tlin@'nt PhB-0-Df mnieﬁpm if gitachéxttof tha &tmmn:iiea‘toj thelo
serve as t a aC 0] ul e.
10For ex aWBE@B "H‘ Vbt ?'ﬂgﬁ{heﬂ @gm&ocq{@?@?w&gq ‘?ttj@ qu)gétﬁ t he
remai Rdgr a@écthﬁhm mlremghﬂer $frt:1anmxml te. tinarsubgtitiler®- D, noiety Dis
attache e naer. o e |
substit uehﬁ“%fﬁm? Bﬂ?ﬂ%ﬂwa‘e C%Tﬁa”ﬁrg}%‘iﬁ lsr‘?gﬁa $ ‘Jt\é thé ng%%dee& of e he

r emai ngler m@iecube nol ecul e. In a substituent

111 or oot o e Rkl ek LAY b SRR

descri be aresifestiéd toesubstifena gingleisebend moiety. oa swbistitieat e i nt ended to -

Cyar oxy gAY PRERORTARGE R Pomfs faRamigl Esieeng popimaely am,

et hyl noi dtr@'ct[araetadle*detotthg/p@endmﬁenbietp Alternplivedy, if i supbtitnenitds yot

Alternativ if as n tu "
o enthes SOt helkatpYh bt Hre hBefiin” Roreaiie 4l iorBendmetnane
descri bes dasaiaed awadtoarattra mdadedidirently kya tlodne; lal foiing and téd bydrogen
and tvvo hégroSqen at ons. | f substituents are descri bed as

bei ng ndent |y selected” froma group, each substituent is
sel ect ed i ndeplésatstituenfs arhelestived. asBaity “hdbpendentinseledied dfcor @ graup,

25be | dentl, %ubsﬂtu% i He@feﬁ%def eﬂg%ﬁt%?th%ta@%r %‘é@l?gbﬁslﬁﬁf%{ fbrefore ay

The term p rraceunca to a carri
t hat 2§ cbamﬁmwéomdlﬁertehéfr@nhm ofhagsubdtiwaetés)of the conposition and

i s not delet erTl?eU%(r:rh g%ljianﬁ]aéé'lmc?@ acq%HfaBIeC&W idrelcferTRY a Rrier fhat is

phar maceuti cal osition or vehicle, such as
aliquid compaﬁblejwﬂh eeothedhgnedients afxmn gnrmnsmog@meamot@ieletenous to the

chon oal - 3uBRee” SRR CBfeR ol ¥ BhuRfecelluERl cobbufé mblefRt eaphiib Ay

adm nistr thloIB such as a licuid orsalig f}i‘l@'p diluent, exolptpnbe@mnt@nen@ﬁpsulatmg
ool et Mot efifonfeR f chitiho Bf FXSLHAG A MerfOR Bhofl i MoRfEUT ©20 LY

evi dent con 1'on a to e%ﬂ@r or ven set preclinical
evi dent stcagmpomﬁoradeemndsbncblue mtr@dslﬁapmwatraﬂ’@reventl on i ncI udes, but

I's not 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

35 limited to, prophylactic treatment of a subject at risk of developing a condition.
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35limted to, prophylactic treatnent of a subject at risk of
devel oping a condition. WD 2008/ 053300PCT/1132007/003207 5The term
"therapeutically effective anount” refers to that anmount of drug or
phar maceut woaloszagaxod that will elicit the biological orpamasReai003207
response of a tissue, systemor aninmal that is being sought by a
researcher or clinician. The term"treatnent” (and corresponding
terns "treat" and "treating") includes palliative, restorative, and
preventative treatnent of a subject. The term"palliative 10
treatnment” refers to treatnent that eases or reduces the effect or
iTEt enskty of aTigoRenhrihempelticilip eipdive gwicﬁhtﬂuéfemb itteg gmncafmﬂmg bon.
e term"preventative treatnent’ t he, correspondi ng term
"prophyl aé ?@qqee%q%a%n*}haiwqg%tﬁ'ﬁﬁaﬁp@apﬁb%m?ﬂﬁ%{? resPavREiS hsriue:
occur r enc gyftbmar Akl thR i hehPsdidht BE & resBatcheebinalinicRet or at i ve
treatment” refers, to treatgﬁgéq#hat ha 0 uces

. | t.s the progression, of,. re
the pat hol ogi c!MalfrTeleale COTESSPYCERY %et“BFE))r@I iarﬂdn!i‘?gtg"ga) includes

condi t : on pbﬂl?ﬁiue? %ﬂt@ﬁtéve, (Bnaipilfm@maﬁ@ez’gmgﬁhe&wubjewlefpié 1efm F'[ﬁaliwgilflec't ed
to a class of co unas. (1 Nncl udl n rnaceut L.c acceptanl e...
ol s Mg TERIRTIRETD O FHAMERHBEARseS of (LPeH o EHEas HSTRIAG! ASDE o,
struct ;J,r eiwh sﬁsjéetlz»biawoht curg et dhditidpXiThe I@he Pr@@niatioetrb et qaimd the
consistin - -

of - and -0-; Rl is selected fromthe gro
consi st ngow%ﬂggmtemar viggtic treweggf @@f?ﬁg EFB%B}WT 1haé|?{8veclwtsﬂ1%
het er O%Cb)égurré/ﬂ%@roﬁ h[tohnﬂl@omiiﬂtal?édb?ét@ Yhe wﬂas*{ceisltdn@tw:e tieSitrferit! Mefers @0
si x-nenbered, rin er gcyc conprisjn ast .one ring.
het er oat oﬁ%@%gﬁ%@ﬁﬁ%eﬂ?%@?ﬁ'ogg{ feiflr”‘?gﬁﬁ'erﬂ ?‘aﬁ‘%ﬁ?%x}ﬁ@ g8f 8"t he
al kyl ,15cy @ngihykaimings€ heahdigdyin.a firgaryl , - and heterocycl yi

B. Compounds

The present invention is directed to a class of compounds (including
20 pharmaceutically acceptable salts and tautomers of the compounds), wherein the

compounds have the structure of Formula I:

wherein:
25 X is selected from the group consisting of -CHz- 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
heterocyclyi comprising at least one ring heteroatom selected from oxygen, sulfur and
nitrogen; and wherein the alkyl, cycloalkyl, cycloalkenyl, phenyl, and heterocycly!

30 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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30substituents may be optionally substi.tuted with one or nore
substituents independently selected fromthe group consisting of

hydr oxy, hal ogen, al kyl, and hal oal kyl; WD

2008/ 0533000cnsi01B2007/ 003207 5R2 is sel ected from t he PgroB07/003207
consi sting of hydrogen and al kyl ; R3A and R35 are independently
selected fromthe group consisting of hydrogen and al kyl ; R4,
R6, and R7 are independently selected fromthe group consisting of
hydr ogen, hal ogen, hydroxy, al kyl, hal oal kyl, hydroxyal kyl, and

al koxy; 10R5 is selected fromthe group consisting of hydrogen,

{20 Tt SR i SR it a0 ez,

- (CH2Y", NR51R52 0}

1, 2, 3, 4, 6R*andd*®ard indepentdeniby sedectadiramitie greveeensiting sFYdeOSY oup
consi sti nﬁ gﬁwl?ydr ogen and al kyl ; R51 and R52 are independently
sel ect eda?J he group consisting of hydrogen and al kyl; or R51 and

R52 toget her R, 1Y, ambRhaterindapentdentiprelsstaddegm theareur epnsising of widgrgen,

five- j X d i : 0. the R50, R51 and R52
ki subRebelaRRlgaiB el iBa Ry, MRS, 0C T ent may be
iS Eggﬁetnggnt | yR%tisc‘ae;?:témf:%mltt}e gub;?cq'msdséﬂeg o bydrpgen, dﬁé‘ahpﬂw;r e
1 ,
Dyr ol | di A onS e BRI A e N o e R IR RS s,
- N( R55) CLMHBN(RPICEIRSS andr(CH2)SHO)R54R55; p is 0, 1, or 2;

R53 is selected fr t r consi sting of hydrogen, alkyl,
hal oal kyl , ZSWEPOE%IQE%I ,g' Oglrésg car boxyal kyl ; R54 and R55 are

i ndependent | ynseleltoed; from t he group consi sting of hydrogen, alkyl,
N e ke N
si x- menber ed R hanchBPare ingepgndentip eeleeted Epache group GaNSIHEIRT Hugrogen
consi st nﬂﬁdoglkﬁyoqrﬁmspd ﬁﬂo&éthe\.{l] Witﬂﬁg nitrogen to which they are attached form a
five- or six-membered ring heteracyclyl; wherein the R®, R%! and R* alkyl substituents
and the R%'/R52 heterocyclyl substituent may be independently and optionally substituted
20 with onhe or more substituents selected from the group consisting of halogen, pyrolidinyl,
_OR®3, -C(O)R®, -C(O)OR®, -C(O)NRHR®, -NR¥R, -N(R®)C(O)R™; -S(0);R*, and -
S(O)pNR*R;
pis0,1,o0r2;
R is selected from the group consisting of hydrogen, alkyl, haloalkyi,
25  hydroxyalkyl, and carboxyalkyl; o
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;
R is selected from the group consisting of hydrogen and alkyl; and
30 ﬁa is selected from the group consisting of phenyl, pyridinyl and pyrimidinyl;
wherein the phenyl, pyridiny! and pyrimidiny! 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

35 alkoxycarbonyl.
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30R5 is selected fromthe group consisting of phenyl, -pyridinyl and
pyri mdinyl; wherein the phenyl, pyridinyl and pyrim dinyl
substituents nmay -be optionally substituted with one or nore

subst i t uenwve 2mbependent | y sel ected from the group consrcaviBne7/063207
hal ogen, cyano, hydroxy, carboxy, alkyl, haloal kyl, cyanoal kyl ,

hydr oxyal kyl , carboxyal kyl, al koxy, hal oal koxy, cyanoal koxy, am no,
al kyl am no, di al kyl am no, and 35al koxycar bonyl. WD

2008/ 053300PCT/ 1B2007/ 003207 51 n one enbodi nent of the conpounds of
Formula 1, Fe R38, R4, R6 and R7 are each hydrogen. In another

enbodi rrent Bﬁ'ﬁe“t@éﬁ‘%"ﬂﬁ’g’@ dimg thmF/{ﬁBB)g{erRB Ay 81 Adel

anot hér enbodl rrent AN > and R7 are
each s akacRhydiger.ogemotheneabptimeah G2hBY", Bith B3 eand R>@ra§aclmhydraa%n

R2, RR- roge 1 a B ’gnﬁa he

conpoundgﬂg'lﬁéboﬁﬁneﬁleﬁ%"%q )EI%A%I-I!%B aﬂd&ﬁ I%G’W U quﬁcmataré)éaéh

hydr ogen;hydrmyeR1 Iri stillsabther enbbdiment, h@sgﬂm‘.mnd:Bnﬁ stR \R epd RS aray |

and phenyé IGL0 the R cycloal kyl and phenyl substituents may be
30“‘3@ toﬁ%

optional I'y's uted with one or nore substituents independently
sel ectted fromthe group consisting of 15hal ogen, al kyl, and

hal oal kyl . | 2 b 4I

R3A, R38, R4 " R ﬁ%ﬂé@gﬁe@"g‘ﬁ’%“&f i TN "sﬁ”‘eﬁ RORoa

the R8 pH@’ngne emahb bydrogem Bndi) ndomlemed fwraltine/g@ubgon&lsjm@f gydldnliohandr

nor e subs I

o hat ogattend; Bhirei g RE 2Bk sBE pREhfT Ui Erls oy AbRRy Aty
with one or more substituenis independently se!ected from the group consisfing of

15  halogen, alkyl, and haloalkyl.

In another embodiment of the compounds of Formula I, R%, R*, R*®, R*, R® and
R7 are each hydrogen; and R? is phenyl; wherein the R® phenyl substituent may be
optionally substituted with one or more substituents independently selected from the

20 group consisting of halogen, eyano, hydroxy, carboxy, alkyl, haloalkyl, cyanoalkyl,
hydroxyalkyl, carboxyalkyl, alkoxy, haloalkoxy, byanoalkoxy, amino, alkylamino,
dialkylamino, and alkoxycarbonyl. In still another embodiment, the R® phenyl substituent
may be optionally substituted with one or more substituents independently selected from
the group consisting of halogen, cyano, and alkyl.

25 '

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,

30  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.

35 In another embodiment of the compounds of Formula 1, R?, R*, R*, R*, R® and
R’ are each hydrogen; and R® is selected from the group consisting of -(CH2)mOR, -
(CH2)mC(O)OR®, and ~(CH»),C(O)NR¥'R®% wherein mis 0, 1,2, 3, 4, 5, or 6; R%is
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hydr oxyal kyl , carboxyal kyl , al koxy, hal oal koxy, cyanoal koxy, am no,

al kyl am no, dial kyl am no, and al koxycarbonyl. In still another

enbodi nent, the R8 phenyl substituent nmay be optionally substituted
wi th one oWOAMBASBMbstituents i ndependently sel ected f PEFIBHATHBYIp
consi sting of hal ogen, cyano, and al kyl. 25 I n anot her

enbodi mrent of the conmpounds of Fornula I, R2, R3A, Ras, R4, Rs and R7
are each hydrogen; and R8 is pyridinyl; wherein the R8 pyridinyl
substituent nay be optionally substituted with one or nore
substituents independently selected fromthe group consisting of

hal ogen, é@y@mwdwﬂ@g%up 6@’(3@?1?{2 Q,Len ehﬁﬂeﬂl@i W? and:R%?rmaidd;ebendently

30hydr oxyal car boxyal kyl a an

2 Kyl i SRR s Hep CATsetan REAHERRRBLA S0 5T AT B gedgher W
g”gg?' trret“ﬂ;g n&ﬂ&?eﬁb RNich {He'?)rdre gﬁﬁgﬁad ?‘Mﬁie nﬁt fsi\m‘:lbr giﬁ-nﬁﬁgﬁbabétahhg/heterocyciyl

u itu Wi u itu i

t he groupW%ﬂ@thQR Rofa%oéﬂw s@ﬁﬁtﬁ%“SéHG%ﬁ '%e'{az Egg?%céﬁﬂ @Jﬁfﬁue
embodi NenhaPhe Hiliﬁpérﬂighw Qﬁ@o&fonEW SOWshtuted ith orBiﬁmd@gulébhtde%s%lamﬂ
R7 are each hydrogen; R8 is sel ec d fr g? @pu‘%éégﬁstl ng of
-(C1- 19) nfma@e QFO@MWBPBWQ@" BW@ (ﬁ%:( &rein m
is 0, 1, éoﬁRs‘fhss INROTRE -N[E®ICRO) RA@-% BORRBLSROSROTURBEID /00320725
sel ect ed omthe roup consi stl ng, of _h en_ a ﬂ aI@Im}ESl E&P R(gz
are |ndep@nd%ﬁ?'?%}e‘gﬁp@cm%aroﬁ‘ia&ﬁﬁ' é‘ggﬂf(’ié‘% gt Algalsy!, hyripygle! an
al kyl ;  or cdfbdxya !Rwamtai@fndépéﬁﬂehﬁyesélédtéd?ﬂ@ﬂ thegrabip edshsﬁslﬁag oare

attached forma five- or six- rrenbere |n erocg; e

R50, R51 Moma%{ﬁkW'O%'ls\Hshydf%ﬁ‘!%‘ car %?‘Y 1?{5% ﬁéf‘&%

subst i § uefik nitPyehR o WARE PRHYCRB bty ciRadoPPh fioear lsyc-rﬁethbérea whe dewrddgclgne
or nore substgst uents sel ected 10fromthe are CO‘N%E §1g t?l ﬂ.ﬁggen
pyrol i di n§td R Oﬁggecte&rgm B& groupcangpingLi Ny "O&rbﬁ' st

- Nl( RS t6) g( fQﬂwB’écﬂ?wﬁntSR@)ﬂ@Hz)ﬂow)ﬁ@m NRS%RE&""’ ] seiéftsd frbrothe groupb3 i s

sel ected fromthe group consis ro a

hydr oxyal RYNSUERAf Biredsn AT 1 bl apethpe RS 4 p@n@ﬁ@%#’"

sel ected frigm é,’ﬂfR@l‘@h@r@‘QﬁhSl stl ng of hydrogen, al kyl, hal oal kyl,
hydrOXéaI kyl, and carboxyal kyl; or R54 and R55 toget her with 15 the

nitrog@n to whi ch they are attached forma five- or six-menbered ring
het erocycl yl ; 1aradotR56emsocﬁmbmcdfewb Eanaountie otF rtrpizcloRE RS R, R, R® and

Py o0 B it B e BRI e o el
of hydr oggRergf dvhatdily the R C310,)-bydsutiyhand phdngtisubstitient®maysbe optionally
RIS (OL - RO SR NN Y L
are eash byrhistiggnf hddbgérs (SeCeedial and dexid-(Cx-Cxl-alkpl; Rﬁ)meietotadgrm the
(C2- ) - Y oLt -(CH2)mOR™, CH2)mC(O)OR™, and -(CH2)nC(OINRS'RSZ; wherein
mis 0, 1, 2, 3, 4, 5, or 6; R is selected from the group consisting of hydrogen and {C1-~
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
30  form a five- or six-membered ring heterocyclyl; wherein the R%, R*" and R (C1-Cg)-
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(O)R™; -S(0),R™, and -S(O},NR¥R; p is 0, 1 or 2; R® is selected from the
35  group consisting of hydrogen, (C4-Cg)-alkyl, halo-(C4-Cg)-alkyl, hydroxy-(C+-Cg)-alkyl,
and carboxy-(C1-Ce)-alkyl; R* and R® are independently sefected from the group

consisting of hydrogen, (C1-Ce)-alkyl, halo-(C4-Ce)-alkyl, hydroxy-(C+-Cg)-alkyt, and
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phenyl ;- wherein the RI (C3-C7)-cycl oal kyl and phenyl substit-uents may
be optionally substituted with one or nore substituents independently
sel ected fromthe group 25consi sting of hal ogen, (Cl1-C6)-al kyl, and
hal o- (G - OOP-24080pB300R5 i s sel ected fromthe group consiREN/W3006p03207

- (CH2) "OR56, - (CH2) nC( 0) OR56, and - ( CH2) nC(0) NR51R52; wherein mis O,
1, 2, 3, 4, 5, or 6; R50 is selected fromthe group consisting of
hydrogen and (Cl- Cs)-al kyl; R51 and R52 are independently sel ected
fromthe group consisting of hydrogen and (G -C6)-al kyl; or R51 and
R52 together with the nitrogen to which they are attached 30 form a

five- ar s:apbomarmea:a%w @gRFFeérﬁrRﬁéy@emermh%eemﬁogmoﬁﬁ@ch ey aand RS2
(C1-C6) - al ké zubstltuents and the R51/R52 hetero substltuent

may be i n@lp figerPr Shrmemased "§%B§ief<tcﬂt>‘¥‘daw Fh %ﬁ%'e'éﬁed Hgpthe
substi tuergtr@p&sane@ﬁ.ﬂﬂoffwa tehan &M s&faw?ﬁ'aﬁﬂﬂqﬁh Slediad P8AMhe group

pyrolidinyl, NR54AR55, - NR54?2 -
N( R56) C( 0)*RS %St'”gé’% ew&;a %HH'C‘"B’ Nﬁsﬁﬂd% Pr\@“l"@"@ pygidigy! Sz'bStﬁB@fﬁ ;ay

sel ect ed }‘b(e 1?1&‘% v 30EtREd gﬁ'%h?&i mGréﬁubBMdélﬂQﬁﬂependenti selected from the
ro a , and carbo

and 55 rgégqprfd’)éﬁ"éw%?ﬁhal}[@?@i %f@ﬂ%—dw% FAHROXY (‘f%ﬁéﬁé -3kt Z?'Pr{&‘&e)'a[ky'

hyd _

aﬁd”’%”zo SRS é% 2l by 2 %@%fﬁ??oﬁw%’%%m%@w ele,

A e A I Gt vl B TR TR R A Ao

five- or siny- qmm%mdxydammtmtmmw@twremdm%ﬁ@x@ -8eb-eqh a6l dicamat he
group cons mg of hydrogen and (G -0C6)-alkyl; and R8 is selected
fromthe §r"§1? hg of phenyl and pyridi nyI wherein the R8

phenylisand pyri di nyI substl tuents may be optional I y substituted with

onst st g of - ReAoun SrEp T iy SRpoBep ek gl RS B and
hal o- (G - @8)ar@bkot hyded@noR! BYCTE))- @lclemkyl whefewme(@(c‘;@)ﬁ &fciodliey!
23 ;28)“(’0( o &%ﬁ@g}% beﬁ?ﬂ@?@é&)&ﬁ@%& yﬂﬁ ég{ ng% saubs? tugnts independently

rrb( (? Cosalemehammmegmbco(nasm@aﬁ@lldg@w@zﬁrdwaw ahdh&lbi(Cl- C@)n@memf'
e (6]

t -. 15 |
SR i et s el Shnsiting O HE e Al e Ok, afds TRa "
(R603a8<;) R7 (aH@)meeca)lNR‘mPFwemmnsms 1( £33, @75 met;Réc‘ai; k¥lectewtenethe gfrdn@: R1
cyc

| | bstit b ti bstjt
or nore SL?BE%)I?[[ éﬁ{‘@jf)aﬁléﬁ'g &l@ﬁ élkgliﬁeggqr@%@'a %%eS'EIPBE\b %%‘ﬁ%‘is Ig”f"l'”ng
of hal ogenhe ¢iGup €o)sisting o hydrogerharldoC Cs)-DEYt: o KY land RS? Qether #ith ent ed

(O o 0) NERSBRESA G Moy e e o - or g mionspd o Rater ol

sel ectzsd fwhenein the R 0RY and MRSt @i Cuyalilyl Supdiitogets aa@dne(ﬂﬂ’fmahetamcyblyl R51

and R52 are, i,nde end sele ed . fr nS|st|n

hydrogen ang°it gl"l'(‘%lﬁpeng‘?" d&ﬂ@”ﬁ@f‘t‘%&ﬁ#‘%&” TP, O Wgrem trogen

to which tshbgtltm-ses ol ¢ cexhfzohn ftios gnoapbomtmgrofaallagemrpsvmue;dylr ioRf?, -C(O)R53

het er ocycl Y} s i 134 5Ele 2 5%&(? ) - ? s4R5S.

substituen Lo)gﬁ mﬁ@)&ﬁ Nﬁe% Fﬁ&% O@% %&)ﬂg rr‘fia (b@’NR R

i ndependenﬁ 0y e Rﬁbblsemteldyrmtmmgrmun ensistitdrofchyeragen (@ €Cq)-alkyl, halo-

substi | el.ect.e e gr nsi

pyrol i 3# CS) i, ﬁ gglbrsc? %5' @fa g‘#’N@%ﬂ%%% ﬁ%%&@e

- N( R56) C( ﬁl)d@b@ndenﬁf 83 !REBd frantthe §(¢ﬂ1)3pﬂ%étﬁ?@of hpdnogeiﬁ) (Cl- OQT-aIRyI IEB—(C#S-

selected f t.he grou ti h e 5K

30(Gi - CO Qsﬁ%’- 'Wg? x@ %%Fa'@ ‘§ﬂrb°"<¥?’{§ Lar %5\!4*«0’(%1 E%?J \%ﬂﬁihef P—‘égﬁ

and R55 arties nitrogen to which they are attached form a five- or six-membered ring heterocyalyl;
and R% is selected from the group consisting of hydrogen and (C1-Cg)-alkyl; and R® is

35 selected from the group consisting of phenyl and pyridinyl; wherein the R® phenyl and

pyridiny| 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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o

i ndependently selected fromthe group consisting of hydrogen,

(G -0C6)-al kyl, halo-(Cl- C6)-al kyl, hydroxy-{C -C6)-al kyl, and

car boxy- ( GVOCH3&FKYY ; or R54 and R55 together with the PRTIBWYEHNIILG
which they are attached forma five- or six-nenbered ring

het erocyclyl; and R56 is selected fromthe group consisting of
hydrogen and (G -C6)-al kyl; and R8 is 35 selected fromthe group
consi sting of phenyl and pyridinyl; wherein the R8 phenyl and

pyridi nyl substituents may be optionally substituted with one or nore

?] ; :33 tg :a gh ue(ﬂﬁ(}é)@ik@ﬁﬁaldf{mtg) -SiRyl esyaroH(C1- gg}%% @dmg(@ﬁﬁ&aﬂkyﬂ ;wgrlm‘xy 7(01—
B C1o08) - SRR (e R RIS e Al e C by g amnG: (T
ngi(r) 02%1( gG 1@%2#@?5?@@99&%( &ihd - (Cﬁbe)aélkmdycarbﬂﬂazl OB) stilllakothgy

al kyl ami ngmogfimegy. &C%)e'('g% kI §a}|aﬁ'8 he&ﬁﬁ'&’%@e@‘?gaﬁ’kg&lﬁ@ﬁ%’b‘%ﬂe’ . In
still anothpbdifieh ' elected fr@mﬂ@'@'ﬂup bmswhg lof eyuidheayl, @mtopdniyent , X

is -0-. In still anot ed from.the group
consi 4Pi n@yﬂ?bW@F%ﬁH‘iﬂ“’pﬂbﬂ %'HEH?S‘??' ET%O%VW% qydzgﬁ%h%]ycl opr opy! .
In still another enbodi nent, is cyclopentyl. | n anot her enbodi nent
of the conpounds of For a aLe
hydrogen; R1 |§aﬁﬂ@ﬁ§/?m%@%ﬁ ?T?%Wi%ﬁaﬂ{/?”g%%ﬁfﬁ []:ganazw 6 Bgaa i
Oplt i Onaljl ?R”%b@é%dh%kﬁﬁi@;ew Rhus@nenpfwmm? uﬁwak phényemlstlﬁuadlﬂpanuenpﬁqngliy
sel ecte romt 15consi, st.ing o an
hal o- (G - @St &rtﬁﬂiwg pEmoR SUoF LT B ﬁ%ﬁ%ﬁﬂ%ﬁ?ﬁ%&f%%&?
- ( 01242)130 R@:@nsnst(n@'d?hﬁt&é&') QB565)- aak%u, anﬁ(ﬂdﬂa}qmm)s)-NFRW,RS% seldvtaddromithe s 0,
: & $1R62.
hydr ogen Qﬁ?jlp(@“s'éﬂ}g‘gl @ﬁz}mc% éﬁ@”%% |aﬁ @#ﬁ@?’ yhsgl ég\{hgraem
fromthe gfpuR 1cmrr§lﬁ$5 i@, ef° my@lectgefromrtue @LpE6sistingydf hydnog & anda (12h-
R52 t oget t ht ro .
o2 ! 092 0L bk B 2 SR Bell Sciriie FhOP LRl i,
(C1-C6) - ainlsxb1-sg9tmky| taueﬁt anchRtF tbg’g‘a:’ehd?&ﬂﬂ‘nF!ﬁ@ nitegen tmylmblythestalﬁsaﬁaqtledt
may be i ndepe entI andotlona n 2YRL &
subst |%0ue§? § Y%@f bReraReTEA O L [)OCX%HQ s{'r’)lllI ﬁgtho ogneooés o)
pyr ol i di nydikyl stbsE@ents G0 HRERY/R°CheRaRG y! su@emummare indeyRpd®Ely, and
N(R56) C(0) R
sel ect ed fquﬂ‘i‘%"ﬁéuggﬁ%w%%ﬂ%? Z;W%g),?ﬁﬁér&sgeleﬁtegzr@ t%é)g?mﬁp%%ﬁsﬁﬁng
hal o- (81 @B halebéy, |pyrdngndyloxw5€ c;g;(«):ﬁa aC@)QRﬁan@(@mFbﬁéﬁ NS R:“é)- al kyl ;
R54 and Rin ecC & 5 ‘
hydr ogen, N%ﬁ%ﬁ 9? %‘15 a?lﬁjg {55)9% arglﬁ%lph&%’]?x %& &%])cd frol"l'(“\e
and C&Imoweﬁrﬁm‘gﬁjingibﬂmmogen @ncasm-dik%‘ﬁamd@eﬂh)eaikm WHFQXMéCnCB)*@i
to which th A h forma five- or six-menbéred ring 30
het er ocycliﬂ% g?%y%t‘;e% (ﬁg’él ected fromthe group consisting of
hydr ogen ﬂfd aﬁ@R%}a-m@bkydentlaﬁdieﬂsd fromstbe graupdsonsistng efaydiogap, (C1-Ce)-
consi stin e p andns4 55
pyri di nyl J@r @é/rﬁs a%ﬁ' M%de%ﬁ@e Cﬁﬁ?ﬁgﬁbn%&%}s?ﬁagW_%%ylbﬁlgRoranﬁDRre
subst i t uertbgetherdeithethel emrbggn !mh.'kacln ety faroattddhed forovpfivee nk sismangoesed ring
hal oge yrakkyl
cyano- ”(Qb C%-%rog\{o%laﬁm@ s%f%ﬁ%*roeé&e §Bip @r¥ling BAhRrddeh-dB)caly!
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, (C1-Ce)-alkyl, halo-(C1-Cs)-alkyl, cyano-(C4-Cg)-alkyl, hydroxy-(C1-Ce)-
35  alkyl, carboxy-(C+-Cs)-alkyl, (C4-Ce)-alkoxy, halo-(C+-Ce)-alkoxy, cyano-(C4-Ce)-alkoxy,
amino, (C1-Cg)-alkylamino, di-(Cs-Cg)-alkylamino, and -(C4-Cg)-alkoxycarbonyl. In stil
another embodiment, the R* phenyl substituent may be optionally substituted with one
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35 al kyl, carboxy-(Cl-C6)-al kyl, (Ci1-0C6)-al koxy, hal o-(Cl- Cs) al koxy,
cyano- (G - C6) - al koxy, am no, (G -C6)-al kyl am no,

di - (Cl- Co) wel2ke8/sdomo, and - (C - C6) - al koxycarbonyl . In KI'E/IBIZOOélfﬁQ%Wer
enbodi ment, the Rl phenyl substituent nay be optionally substituted
with one WD 2008/ 053300PCT/ I B2007/ 003207 5 or nore substituents

i ndependently selected fromthe group consisting of hal ogen,

(G C6)-al kyl and hal o-(C1-C6)-alkyl. In still another enbodinment, the
R1 phenyl substituent is substituted with one or nore hal ogen

subst i UefHnfore EPbs“tfédljalb nks ﬁQéLFrerﬁgéntﬁ’@é%mm tid ol cOHARIRN °§Hgéééﬁ et

may be optiona w'th one or nore substi tu

[ ndependéﬁﬂ)ﬂa%yls@lcaal@écf%mlwhén@ti%amptb@mmm@tome&|p@eby!§hl@|stltuent
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8 I'n er e

substit ut e one or nor nment
the conpduriengfsubsfituent anay berapliomaly substitgted mth one oamrwutaﬂ@leaﬁc h
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(G- - esPel SRR o e Ry e ARG O 3%%9%? % &7 S AT g
phenyl0 smbochm@mtt@erfwhbwi@phat@mt [s\subglitéted sdthoneod mere iuaiae or nore
substituents independently selected fromthe gr oup consi sting of

hal ogen, (Cl-05)-al kyl, and hal o-(01-C6) - al k R5 |s sel e ted fsrom
the group con#i smcﬁh@f&ﬁlﬁbOd(r@ﬂﬂ)Jfr’(blR%mPO@qu nugloRo RS rf@4 R”and
-(CH2)n, %ﬂg%‘%géﬁﬁgd rff"lé‘sélédtéd Qoq'njttp]e %roug coﬁsnstﬁg oﬁca %Q%Boﬁ(ﬁ}rl and

sel ect ed fromt ‘consi stin rogen and

R51 and RE®nyk whemnqberﬂiéﬁs-cy) @@Ioewleandfnr@nvltwbstgu@u@rr@mbglc@tlpmﬁjlyof
hydr ogen %saﬂgg%&@or%&éé subsi uéﬁ@n@% B?@t \f%&eﬁodﬁ“tﬁ

nitrogen'to ey are attac ed fo of Sl X-me ered ring

het er ocyc¢0;»|srstwm@fria!ogenh@ﬁ%a}alk%antéhelORG:?C@)equl;d? is gplegted from the
subst i tuegﬂgﬁ ORQé{_lerSnéﬁaet(@}B X %@R@u I(EH%anrdg}rnesz wherein

i ndependent t1ona substl one Or
substi t uehtis ,s‘el2eét & Pr &R T vesetpctubiTare s grovmeensisting pbigetiogen and (Cy-

pyrol i di ny %:)2 ékﬁ@ﬁan@@rgﬁe%eﬂegmﬁécted %99th@§%?%nsn§%%§drogeﬁ5

N( R56) C( 0) {0
sel ected #ndﬁﬁn%a@wlogrd?c@ﬁé& foagner wily Hestiergento YAEGB) ey i attached

hal o- (01-£&h o3V swmm»@d( r@@ama}ciw wheaélﬁ HPRI MY & RTD -6)) -ky'

R54 and Rd55 are independently ected fromthe group consisting o
hydr ogen, alkyd fubﬁﬁue@ﬁ@ﬂd tha & dR%(DefEEBQWM gyhstitugpinay he releperently BW
and car bogywhbily éa@)sftaiemlth e ﬁ%@@ﬁb&ﬁ&éﬁ%&@fﬁm e gsreép BhidiBgN

to which they are 30 attach ive Si 4 ng

het er ooy H oGRSV “GB 2 G QURT) GHOIRR g1 G ARS) VR B ot
hydr ogen ﬁ{l‘@ CLoyrs)- sftbmfr% arﬂftfé( NRg“F{?ﬁ%)é'O; 1%2*@43%&!@@@8&%@%'
substi t ue i's substl fed wth e or

cyano Ssu Stltuents an
opti onal |GFOURRIRNG o brrPae ST CORIB Al (G rEireabyl sreos(hsia-eliohi s

i ndependegid dérl§&éye(€t1 @q) élk;ﬂnmmdw%% lﬁ&ip%lnaémme@ctéﬁ&g &rbuplr oxy,
carboxy, (C, -05) ) r ox &Q al kyl ,
car boxy- (W@B'}Q a Wrogeodﬁ1é‘&§-aﬁsvik8§'9 (Cngrsba'hcblhv@awe(ﬁvc balkvl and
cyano (G ca%&xya(bWValkﬁ%ﬂ'F@s4 a(‘n@Rs%beiﬁkat@fﬁeﬁﬁtrogen to Wthh they are

(G -0C8) - alﬁ%lamno and

%FL ycar bo n still another
enbodwren@ttaoh for® asfuen g ﬂ&ﬂmher ing h%te@ewh an&ﬁ/%sé is ggipcted from the
2008/ 0533@@1?&&&9?&14% PRGN éd/(cﬁlcszzamyl éndmi' B p@n\éﬁﬂowﬁékéﬁutthé FeBhSnyl

and, optionally, be’ further substitut one or nore

subst it u%tltﬂﬁdéi)éWM¢@W%P'&?féﬁ°ﬂ3rcdﬁW ﬁ'ébSQFU@UE agnaptinnaliy Mgy be
hal Ogen ﬁ:@ﬂ%as)ubeﬁtbﬁéh uﬁtﬂ%@@mﬁ%@é §m¥s‘ﬁments Jndéﬁehhént@%%té&%‘éd FRIMR MY GBS -

the R8 phenyl substituent is substituted one Or_ nore cyano

subst it uecrmg!shmmof hsageanbidroxy. AEPoBe (@u%)wéfwl shﬁl!?s&qﬂQsB@HmApyanO&% (e~

nor e I I r 32

pheny |tuen§/ Fgé@t ?{Iltﬁﬂ (b1 %n)oélm ﬁ%gkﬁ@ggﬁg sub6 |tuents
cyano -(C1-Ce)-alkoxy, amino, (C1-Cs) alkyiammo di-(C1-Cg)-alkylamino, and (C1-Ce)-

alkoxycarbonyl. In still another embodiment, the R® phenyl substituent is substituted
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15 substituent is substituted with one or nore cyano substituents
and, optionally, may be further substituted with one or nore

(G -C6)-al kyl substituents. In still another enbodi nent, the R8
phenyl sub&0i2008638330¢ s substituted with one or nore cyaRETIBHSTHA3LENt S
and, optionally, may be further substituted with one or nore
(G-CA).alkyl substituents. In still another enbodi nent, R8 phenyl
substituent is substituted with one 20 or nore cyano substituents
and, optionally, may be further substituted with one or nore nethyl
substltuents I n anot her enbodi nent of the conpounds of Formul a

L R3gth Fror itéte c??n@é’lfbsﬁ%eﬁ&%n@%mﬁ&ﬂf RE Be fitthdrsusahasd &fh bhem

the group consi st ng -C/)-cycl oal kyl "and” 25 phenyl; wherein_the
Rl (C3- c7qr-rwe|sub$tmgant%mderpﬁrr@ﬁpw salenied ir%m%grﬁﬂgc%sl%\aﬂpéh%mw (Cs-
substitutg g .st.@? -G-afRBLE Iﬁ%’ﬁlﬁbhétH@"%rﬁodd‘}ﬁérﬂeﬂﬂéwtanyﬁQL@SQ‘EL%% fgr om

the group

ha' o (O @@Fﬂfateﬂwﬁhmqrﬁmfe@mwmwms andméspealw Way bedurther o 3,
(Cl CG) %sﬁﬁt&d%:ﬁ%rﬁ%r%r&?‘&ﬁ%ﬁ'§ut§§'tlﬁ1égtsc%%ﬁlﬁéﬂdﬁ%r%ﬁnﬂ&ﬂ%&ﬁ%e fad

wherein the substituent may b
i ndepéhdepidny! Matntgmo@smbﬁﬁweq/w%m PRINPISEYANS BLLSHBIepts angy eptionally,

bstit
"o(5) ors3edof R bt s S e iy
- S( 0) pNRSthREGUPpSansisting of abloro anﬁzﬂ@orps efillenoter ﬁmbﬁﬁilm% @?%Bpo eny’

consi sti ”%b&sugxﬂégﬁﬁﬁ%u%%%xﬁ?ghe at IFIM e cylaﬁb Qulﬁs@tueg%) an’t‘i &ilbna[igsmay be

hydr oxy- ( oxXy- gal €
i ndependefuthgr substitotedvithrans arimeorg ﬁbqup da ﬁ§'i| amqﬂ%@ QB‘FbC}ﬁin‘i"’Bg@ﬁ R" phenyl

(01-0Qsal %{d %W?lsﬂl?s(tﬁ]le@mth %hgél' mo@@aﬁé%uﬁ%&@ an’fH biffionaf $nay be

car boxy- ( éﬁ t'ogether with the nitrogen to
whi ch theSrJFtheléSlé)Stlta ezuthfqnerﬁramfre\ﬁ@rca)ra"yl ﬁutpﬁélHJ@@FSed" gfilhgpother

het er ocyc § I £ Rt GPorelotShark i pah P f
hydr ogen bk '@%ﬁtcg%q? eSS Ep Aotk anhabIDan’ 1 e

is select éltbStlt’dGﬁiStarﬁ\d eptionplvs arayi ber furbersubsfitetag with eae gy Mok fC4) alkyl
wherein t E'lg) ﬁﬁle fae Y LtilPAHb ¢ ehiboBitent UPShehyl @0bStitERY ipibetliea Rdhl ohe
e

substi t ut one or nore substituents |nde endentl sel ected from
t he gﬁ@upot@ﬁ@ %D%@Ubﬁitmt%ﬁ%opwmm r ubptigted with one or more

(C1- C6) - alyevi shibiRiehfs - C6) - al kyl, cyano- (G - C6) al kyl,
hydr oxy- ( C1- C\E6§ lﬁ?yl car boxy- (CI Co6) - al kyl, (Ci1- CG)-aI koxy,
hal o- ( Cl1- C6) - al koxy, cyano-(C -C6)-al koxy, 10ani no,

(G -6) - al kyl Qmaﬂ&heﬂémﬁ&im@ﬁﬁoﬁh$¥érﬁﬁﬂdﬂﬁs oﬁF&mulal R2 RM R3B R*, R‘3 and
-(G - o) koxycar bony anot her enbodi

stil
still anoRkere @@b&ﬂﬂwgﬁﬂ. Rﬁs SP?CWJ?OHU@E greyp %qnﬁslm%ﬂfdph&v) Sycloakyl and
enbodipBenppedi; ivvheRein R @R% éicﬁ':\;ﬂélgﬁ?@nd bRe é)lil:l‘sﬁfueﬁﬁbﬁ@ beeaitioahint he

conpounds of Iforrru la I each

R
hydr ogen: Stistituled Wit ppear MPESUPREUSHIS gi’ F?\'SCtST’ frof e group
(Ca- C7) - CyGhspstin ok haBgeD *('@PE!;)ralP(Weén@'H&td- ch}.a(l@BR@@ {Ciol,0ad)oR™ and
phenyl substituents optionally s {ﬁ ted with oge or, Yr}})
subst | tuemhgreilnmé@enu%m 4. B or BoR i JolesiRd %“3’?909!6”88%%' g 9 hgfrogen
hal ogen, I(-? %@[H?V'Whe?éil@tﬂﬁh@'((}%e)@&w @hwtuenﬂﬁbay@e independently and
(CHZ)rrC(O)N 1R52; "'wherein mis R51 .and R52

are i sfepepiipnally ?Ui%sétu&,q Wi PIDAT MRS %‘PB*UBE'% S%‘S?FE? é’PITng SFOUIWQF‘%'@W
and (G - Cg) sRRY.Crom™ Relomneh REZoNFPR N eNRA R T, Mﬁﬁﬁﬁc@)ﬁ@ers(o%ﬂﬁhl ch

they are attached f i x-membered rin etero

f
wherei n t ﬁéd FB(O)AIRT 91?2%1 ats(ényl((a%)za iﬁ‘l5 i? selepigd frop bR Lo "F‘ﬁﬁnﬁg{f}ﬂ%’m@e"
het er ocycly). caléﬁag'hfa}be@ dg?-)élkpﬁhydlﬂﬂp@d%jﬁaiql @ﬁ@c@r@bk@(@-d}é} -alkyl; R%*

substi t ut ne or nmore substituents selected fromt el—'\%\ic? vl
6)-alxyl,

consi sti ngn@R e dnpspendsntiysplecied from Hirsioun eangistiamsof hydrageo
- C(0) NR54RaR3.(C;-Ce)-alkyl, hydroxy-(G1-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
heterocyelyl; and R* is selected from the group consisting of hydrogen and (C1-Ce)-
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25 NR54R5. 5, , N(R55C(0) R53; -S(0)R53, and -S(0)pNR54R55; p is 0, 1 or
2; R53 is selected fromthe group consisting of hydrogen,
(G -C6)-al kyl, halo-(C -C6)-al kyl, hydroxy-(G -C6)- alkyl, and -
car boxy- (0W0@808/38309| ; R54 and R55 are independent|y sdl(E@¢BaH7093307
the group consisting of hydrogen, (G -C6)-al kyl, hal o-(01-C6)-al kyl,
hydr oxy- (Ci - C6) - al kyl , and carboxy- (G -C6)-al kyl; or R54 and R55
together with the nitrogen to which they are 30 attached forma five-
or six-menbered ring heterocyclyl;, and R56 is selected fromthe group
consi sting of hydrogen and (Cl-C6)-al kyl; and R8 is selected fromthe
group Gonsilst;iang Rifis gdiesgd framdheymudicoysistingtod pbemy! ahe pRBliphevhdreiatite
pyridinyl substituents,nmay Loptionally substi ] re
PRy BT B S 27 P e TR, st lled i oS fprd™

substitue r roup consi s
hal ogen, aybstiuerty thdopghdeatly delxcted {rain-1es yroablephsistingl of halCperCeyaiad, ky| |

35 - (G- C6) - al kyl +(Cl- - I baxy.-( ¢, - - akk

(G 05 - R, srlb e e AN B Cr DR el e ARSI iRy R

( O'C- Cs) - aldlﬂsgl.mbm-(@i—?é)@kMEwﬁkMkwhhaio-(?rgﬁs)-alkoxy. cyano-(C1-Ge)-alkoxy,

-(C1- - al koxycarbo . In st not.her e } t i | .

St Bhodnre GacsbiksmidoBHECb BB ss B S Copbal TRrkbBp Tt

hydr ogen. anbtteet iehibodinenhen isdrbiadtiendthemamisodimentn@* RS tydaogknRaa st e

e et BrSBh el LR SR MR ARRRA Ly 19 o i ogen and

are independently selected fromthe group E:onsi sti Hg of hydrogen and
Ci -C6)-al kyl ; ,wherein the. R5 d RS2 (- - I jab

be. | naepondant 1N TGRSR EOR PPt R o it & o ahe

subst i tuerR’sareehele hdtofen R’ ihselgptad fromdns goup tgnsiéting OREZ:-@F)ebycloalkyl and

-S(0) R53; is.0 1. ; R53, i | ect f )

const st ng ey Br sithe 54 EarBBely i iofit subie Rl B¥Rerinagy

t he conpouwndstitofedrgthranear Inor&ayidRtuentsRBd&yenddntly selected from the group

1-( RS d Fe h h o RL t t 52,

const ot | ngBreRyEr bR} I8 A A fo PR GRS R R

cypl opent yheremah oy tly R, B 5pdreh R bR are émdependantly slected fromr e gyoup

Subst it ChoUhll BSoRe 3RS (CHESAATIRY hAURRSBIGRL WinSRb RifoGen td O

t he gr'dup Consi (
hal o- ( G - Gd)ictatheylare &ached feinexfived of sigmmerhleergd dogheteresyayli wherein the R

- (CH2) nOR5 2 - ; ' is O,
1,( 2, ) or f%d%é@rgglgel@% ggbss&}uoeﬂ]&t né']( t%ﬁﬁ%ﬁ%%s%%ﬁ%{rlﬁaﬁé and
(G - 20 Clndegpepdent®shdamtiomsly sabstititad ejith wde or mpre substtueatsfsetestedfeom the

{.Stl fe (.- 53 353 33t 4251

and RS2 ( ?éf?%g@‘aﬁ%&m SERSERM, BRIy S R ORI LRI R,

opt i onzd | WRUREY, +NE DGR -SRI, arsh-S(QuNRI R Ueris §; tet 2008 solented

th j st . - QRE3, c

B RERE o e G
is 0, 1 BNARBEOXY- @ arg Sk rogi the grou

hyarogen. (Gt abidoe L84 Gk AR ALK nROhARES LSRRy

and car boxy- Gl ‘!)a].l-aﬁ%/lj‘, sgjf angis’ Egr e e’pé@ﬁ%‘%t %; g a

12 rC (::L)En t h?algladlnm(ydﬁ?&sbaikycig?rd% [aydlf%g@ggther with the mtfogen to which they are -

(Lol RS S RN Pl ot

( C1- C6) - algtgip censistiRg of Bydsedancanald ChiCahakyicang Blis setsatsidfanmtpeafrogtheny|

and ridi o i RS, | indi . i 1.

mmy bo opt (el otHBRR PP, BREH 18R Rk EhE¥ iR ShbstER S may

i ndependertd gptivekiycubdtitiedwithrmegr ongre sobsditusnitmigdefendentlygrstgctad fae the

hydr oxy, ¢ 0 - al kyl . hal o- - - alkwl

cyano. { o EofE Bt pfadil Hancg frdiphl a2 e sl oG gp-ato,

( C1- Ce35 aldyany-(Chah)elyChy@B)xy4CiOxyalkyd, yaantmoxyy O01-Ca))aliod (Cex0s)-alaakyn balo-
{G4-Cg)-alkoxy, cyano-(C4-Cg)-alkaxy, amino, {C4-Cg)-alkylamino, di-(C4-Cs)-alkylamino,
and -(C4-Cg)-alkoxycarbonyl. In still another embodiment, m is 0. In still another
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35 In still another enbodinent, Xis -CH2-. In still another

enbodi nent, X is -0-. WO 2008/ 053300PCT/ 1B2007/ 003207 51 n anot her
enbodi nent of the conpounds of Formula |, R2,3R A, R3B, n4

tt 128 andWR20080838%ch hydrogen: Rl is sel ected from t FETBYH003207
consi sting of cyclopentyl, cyclobutyl and phenyl; wherein the Rl

cycl opentyl, cycl obutyl and phenyl substituents may be optionally
substituted with one or nore substituents independently selected from
t he group consisting of hal ogen, (C -GC6)-al kyl, and

hal o- (C1-C6) -al kyl; R5 is selected 10 fromthe. group consistin of

- ( CH2) SrORBTboediosl RIE OydREen. krstill apahe) ¢roigidnaMEIHS 9; andhBr "aind

0, 1, 2,

oo copIBSEIED GO R IR, G e

gr oup conancgmermgqhmmmrmg@a andcRY and & aralukqﬁlpendﬁrélmﬁﬁdienér%mem
d R52 b peqdae |

ggtl onal I(y s% q@#@@r%&éﬂﬁc}i(b ﬁ"‘@‘é@ﬂ‘é@?ﬁ uents éd e@?aglgrlf rom

the 15 grsubstitentsimsay lu@mdépemjbotj)eand optiapally subgiiiyired vith-aneer ORBES,

0 s e Ul PSSt e

hydr ogen, agdRZa6 belattes rfronﬁhe orquBlcoasisting thhydroged eost {C€C3)-alte/).- al kyl |
and carboxy-(Cl-C6)-al kyl; R54 and R55 are independently sel ected
fromthe group consisting of hydrogen, (CI-C6)-al k?/ b A mIB md mb
hal o- (Ci - C6) - dhlaybthehguibodimeiGf-tigsyorapeunds OQHQTWEU)H R% R™, R™, R R”and

car box 4 - :
of hyd?oée&na%ﬁg cﬁéﬁ@)eﬁgﬁklgliglebt%g?%g? egg qect e%ﬁ'ﬁ' g tﬁggﬂppl sting |
consi 4§ i ngyabdbupeng bhemd; wheréiditreyR! cysiapenivh cveieburd apd shonyl énlmst:tuents _

pyri dinyl H@g%ztd ElHﬁJil&}Hp?ﬁfthgmﬂHtohg%?Hd‘e é@%ﬁ&bﬁgtmgnSa&tereenee;edwn? :

substi tue epen sel ecte 1stin

hal ogen, thegroup t:gl‘@labmg of haios‘lﬂm&& @ﬁﬂ.al‘%)andlhﬁ (,CﬁCaj)-é“‘((ﬂd{ W‘%*Gdyl

G

cyano- ( Clwisiein el ik 6x¥;,2, 2B iy ileats) frem ity gmumonSIstmg of hydrogen and (C1-

d Cl-C6 I
elrrbf) d%pren%; )a%é@f I@'ma'ﬂg RsaPQ 1n§é§115|n tﬂe&l@%ﬁn@ﬁ@’droud Ebn%fétlh oﬁﬁSRfrJ?b“ern
still anoahefCeBetiyiravhereirihe R’ clﬁcw@g&] WquAﬁéwbwbStllﬁeniﬁrnay be

cycl opent e egée’.ﬁfeht1§ Hg@hgﬁr@éuﬁu&a{‘ﬁtmﬁﬂ InSbablelsubatludits Bel@REd @bm the

nore subs romt e 30 congj SJ.%'I ng
of hal ogegroup@ionsml)ngamﬂtwogea Hha| 6@ OJQka (@) Psl%’d N

enbodi menfyr bBﬁR5%§ﬂeS@)‘t,W4ﬁg§ pRea orsyh@%.btseséaiedmb@

optionally su s tut e or nore Substituents independent]

sel ect?8d gmmqon@s@wg)@fmyémsgns@ncg)—awlhaﬁleﬁ,@ncs)(aﬁm Aoy K1 Ce)aaﬂw'

hal o- ( C1- [ lo5a -
-(CHR), ? EW %(131 @e)sdtmyi R Qﬁﬁ Ps a}srg ec?ér’iﬂﬁﬁy% ?natéctgé from the group

consi sti ngomstmgwav@ggﬁn éﬁdce)l-aélwl haler(Gir G talkyh Gy Hraxy- Sgb%eirﬁliﬁfhtaﬂd R5
is -(CH) ?a%R%) Qﬁ@ﬂ Ry :%nd Rﬁa@%efé%téérr&w{eog}sﬁp cdrﬁ.s‘ﬁhgg bt h@ﬂ@géhednd

enbodi nen wherein th phe substi tuent

opt i onal | {Cetp=Al; Lﬂnd \Aﬁﬁﬁe@iﬁé from %ﬂ@%ﬂ@ﬁﬁ'?i‘ﬂﬂe‘?ﬁ@@ﬂ@@ﬂ@ﬁﬂ@ﬂﬂ y

30  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, (C1-Cs)-alkyl, halo-(C1-Ce)-alkyl, cyano~(C1-Ce)-alkyl, hydroxy-
(C1-Ce)-alkyl, carboxy-(C1-Ce)-alkyl, (C1-Cg)-alkoxy, halo-(C+-Ce)-alkoxy, cyana-(C1-Ce)-
alkoxy, amino, (C+-Cg)-alkylamino, di-(C,-Cs)-alkylamino, and -(C+-Ce)-alkoxycarbonyl.

35 In still another embodiment, X is =CHa—. In still another embodiment, X is —-O—.
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WO 2008/ 053300PCT/ 1 B2007/ 003207 5sel ected from the group consisting
of hal ogen, cyano hydr oxy, carboxy, (Cl-C6)-alkyl,

hal o- ( C1- &6) al kyl , cyano- (G -C6)-al kyl, hydroxy-(ClL- 0‘2 t}/

car boxy- ( 9@8931031‘499/ (C ©6) - al koxy, hal o- (Cl- C6) - al kpH/1B2 07/003207
cyano- (G - C6) - al koxy, am no, (Cl-C6)-al kylam no, di-

(G -Co6)-al kyl am no, and -(Cl-C6)-al koxycarbonyl. In still another
enbodi nent, R8 is pyridinyl; wherein the R8 pyridinyl substituent may
be optionally substituted with one or 10 nore substituents

i ndependently selected fromth ﬂr oup consi sting of Qa ggen, gyaho,
hydr oxy, car bob@;ﬁnozmem@pd@enwt ﬁaprapfetmdsmfomué@I R% R7TR™, RY'R® and
cyano- (Cl F X | kyl ,
(1% ook S s Bl giiesiion e L e

(Gi - 08) - a|c5(§lp lped pdwng(lgvh@glyl_tm Bypm{q)nqatyl,agygobutyl and phenyl substituents
-(G-06)- I@ﬂbﬁé’lﬁyéubsﬁtéted 'vfhh%‘étcﬁg{oréEQ@ﬂltdﬁﬁfétm@pehB&tF}%n Ps%{é'&q%m

of For mul a I, are each ﬁw ogé

sel ected fthogioupeouyising qEbalgg%n.l(ﬁgcdfal&g}cardd@ln-sﬂrce&? bBut%ﬁel%ﬁlﬁi
henyl SRS

gubsgllpu\gﬁ?@ﬁﬁgy (g% %tslgglﬁld su'Bst SFE%U onea%r MZ)mC(O)NR R

subst i t uenthersimaeis&ndehtary; Beu%a,el@@ied Fr@rmthmrogp@g@w@sgf bydrﬁ@erband (Cs-

hal ogen, ail kv 52

( CHZ? (%Rggl) R eiﬂ('i R %Wm@é’ﬂéﬁd@% @éc’t&i *berh ’thﬁog;z c%r::sfsg ng ]QF gﬁr?%en

gr oup conﬁnét(Cnﬁs)oﬁﬂk)Hymedgérﬁh%ﬂoP B&ar@ef; é@k?b) aligheybstituenisenaasbe

(Cl1- C6) - a'uﬁﬁ@peﬁtﬁ&ﬁlﬂr'aﬁﬂ%ﬂﬁoﬂgﬂy s tn!d?g@ﬂﬁﬁ‘gﬁé‘Blll Mo@hﬂ:b?ﬂﬁérﬂ@@élé&ed from the

substituted wth one or nore su tltuer!sgs t he up
consi skSi n@reip snisstian of haymes, —Oﬁaﬂ@ﬂ? )YAB3CO A%gg?
- NRS4RSS, NRMGRHRS, Oé@%asa -and B [0) ﬁR@Rﬂ:@Q@NﬁéAﬁﬁ? isReletdd: fro He 2

R53 is selectéed fromt group consi s dr ogen
( C1- C6) - aleup cargisting Qﬁhy@sagem {entCe)alkk blg= (@e@ahﬁwmyﬁmxy {Cafg-alkyl,
car boxy- ( Ghy@a)saal ! c?)&%l 47l 3 RP ROBY R uhdléib@ﬁ@éiﬁl? BblkYied %ﬁpmsngJpom
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hydr oxy(C Hiexy, caﬁ@fqumdspbmmhalai(wbs)-é:@l -8no-at KO¥¥ikyl, hydroxy-

hal.o- (Cl ﬂ% y, cyang Cb)

(G a5 ARy CarmRG, ot frCor I8 (Cartie Pikion Jolor (il Bk 61aR0r(Cr-Col-
35enmbodi meyMoxy Yarhifio, (€ Ls)- alkﬂaﬁﬂﬂd bi- Qﬁshﬁm?f}@ﬁ‘inﬁﬁbﬁ@f{cq -CYj-8iko¥rcarbbiy).

still another lfﬂ'gom nent , [ V\,her n thet)ﬁl

cycl opent yi' S¢ ei"l?@?ﬁOdW%ﬁﬂ H@'Sopﬁl digeRh s oRe- dp stil
nore subs tanbu@nbmbbmﬂféﬂemﬂwéﬂclbp‘éﬁfyﬁmebxﬁ fr@R‘tJy@IogérﬂylF%ubWﬂJent may be
2008/ 053300PCT1] B2007/ 003207 5consi sting of

o har o sl SIPREd piih Se BT MRkt B UGS daeR BRI Sh el oM e

wher ei3p ”gﬁ?odﬂ cd?B%ﬂNd; ﬂ%elnt ((ﬁ,ft_l‘m)lﬁﬂ(ry/l Bad ﬁQb‘-(QWJ Mkﬁuhﬁétlllta'ﬁb@]@rw th
one or m)re substl tuﬁrsltpls1 i ndependent sel ected fromthe &'@y Py
In

consi st i nGnyredkegigRnis phepy! @i’)ﬁf@laltﬁk%/f‘ Pheny! siEhsBluety meube g
still anotdnpstitealWsthABLor nfdRe bisbstifuehid)i h@&atly@ele'éte@ froaﬂﬂllelzﬁo g

selected fromthe g]:!lroup consi sting of hy nd (G ?1 al kyl . In
still consisting of halogen, (C4-C4)-alkyl, and halo (C1- )alkyl In ‘still another embodlment

R? is ~(CHa2)mC(O)OR®; mis 0; and R¥is selected from the group consisting of

35  hydrogen and alkyl. In still another embodiment, R® is ~(CHz)C(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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10 anot her enbodinment, R8 is -(CH2)nC(0)OR80; mis 0; and eis
hydrogen. In still another enbodinent, R8 is phenyl; wherein the R3
phenyl subwsoi20esestsoray be optionally substituted wth oog/IBroOwOI3EN7
substituents independently selected fromthe group consisting of

hal ogen, cyano, hydroxy, carboxy, (d-0C6)-alkyl, halo-(Cl-C6)-al kyl,
cyano( G -C6) -al kyl, hydroxy-(0i-C6)-al kyl, carboxy-(01-C6)-al kyl,
(C1-C6) - al koxy, hal o-(01-00- 15al koxy, cyano-(C -C6)-al koxy, am no,
(C1-C6)-al kyl amino and di-(G -C6)-alkylamno. In still another
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hal G - 5 1,
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(G -C4)-alkyl; V\/nerel n the 118 (Cl- C4)- al kyI substi t uent may be 30.
d dent | d,o titu h

substirt uent s BEPEELeTBrmehel B bupERs L P Redf oy, R dias

-C(0) R83R7armleada(r@):iﬂj§83 RR839.lesteﬂeﬁoemﬂxecbréup)mnbbmggdsfmmopanﬂ; stu ng of
R e b R e g L AT N
pyri di nymaylﬁesdptlbuﬁlytssbmmebmthme@haioke'smbﬁztehlkm@em&dﬂyeélem@d fioat e
f}glbzzgleauﬁmsﬁl nd fiﬁ%gﬁg‘}}h% sel (; 5 m t&%e@g(? gﬁ?gylc&g\m sting of
hydr agy- (@12).‘;3309)9#459/ wheesiel rrcnarobcbp@dreg R% salddted frorhthesgrolp carmithg fof

STorT o Bidraden Sy i ol Bhpich BR3E056, Cona6 st iBuke  ru' s

cycl openindependeniieand dpienRly subslimfeinyid orsudrahort sebdtitvanys dedeaed framahd y
substitu s t e baLss€e ¢l from
he gr oudB ehdePREpr SR GO O SR RS NRERES
hal o- ( CLNRT)GIOIRT; -9(@),8F%, lahd SE)NRRITDp i Onanir,z RY’ ié selptted jrom the
wher gL.n t.e th
one. &F  nalbPEoRR R PYRBbh T ?&W ParCLbatl SRl Gréaiol
consi st i agd o&rbha}-(2ely)-alkgl; R@Land R airkﬂdepmdﬂanthad;e{bec(tﬁ fr@fb)theagﬂoyp I n
.still a n 0 R5 | S
sel ect edgﬁ%ﬁi’nﬁ%wg !()) s%“glrlf g@i% gg‘éﬁﬁ‘zﬁﬂxy(@'%%k&ﬁ@?
still anoartexy- &nt-)@g}iaﬂ@htand F86 nsssele@féld fthr) eI R0 sisting of Hydroged aRE | s
hydr ogen n
pheny o 5eFo Rl e S HiedRr BRTRS biavb el e Hhet LB
subsBit uehemrin ﬂrﬂéﬁm’mdayitdnﬂ pyadiegtsabstituents mag bg topm:pnajly fitstifude dsdvitin gne)f
hal ogen, 0 X
(G - %4) - 8&‘@% Slfpyﬁtggg'%yﬁdéﬁ-g%nﬁéFﬁ@Fteg&r mctgd 6@?—%&?'-3%&3@@@' In
still anoydre; hydroxy, carboxy, (C1-Cg)-alkyl, halo-(C4-Ce)-alkyl, cyano-(C1-Cg)-alkyl, hydroxy-
(C1-Ce)-alkyl, carboxy-(Ci-Cg)-alkyl, {C4-Cs)-alkoxy, halo-{C;-Cg)-alkoxy, cyano-(C4-Csg)-
alkoxy, amino, (C-Cg)-alkylamino, and di-(C+-Cs)-alkylamino. In still another
35 embodiment, X is —CHz— In siill 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 subsiituents independently selected from the group
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enbodi ment, R8 is pyridinyl; wherein the R8 pyridinyl substituent may
be optionally substituted with one or nore substituents independently
sel ect ed fWOMR0IBS3IYP oup consi sting of hal ogen, cyano, MBEIIBRYN7/003207
carboxy, (G -C4)-alkyl, halo-(01-C4)-al kyl, cyano- 20(G -C4)-al kyl
hydr oxy- (01- C4) al kyl and carboxy- (G -C4)-al kyl. The present invention
Is also directed to a subclass of conmpounds (i ncluding

phar maceutical ly acceptable salts and tautoners of the conpounds),
wherein the conpounds have the structure of Fornmula Il: 25 wherein:

2008 953300 RIRAP 00527 B S LA T e ol ey gt

of -C(R8R.is ahehy{ Mherein the Rmhanyl subkiitossandyrEnoptibealyrsubstitoted svithtdnegr

Cycl obut YR ABRAT MR RN o e gt huliishe S GBI -G

one or nuilie, st Siaict (0810, 5-afkpid ép etiiceratier erdiodiatent] Rﬁnm«cﬂa)acgamﬁf m is

G ol or o ey Fo 3 8t BremrURe ar Lenpsie sy APRSR i (GO St

trif Iowo &mtﬂey bmbBRiriesit, K& h@QCH@)m‘C((D)@F(l;Pr?ngar@md &Shisihgtiiogen.ofn dttydr ogen
or t t

o) mo o Prstosep Flanesberi ettt st Fyedbftihert Gtg b2l detendly
0, dl’( O_2, ggbst&utke&l;i% dng cﬁﬂi%e?&wkctjlftrsggﬁ mdhﬂ)egdemw semnmdlsftorm@e(gfrodwdd ][ ogen
an -C6) -al.kyl a t r
fhe S burbaRtrL e aipasn. NERPJRBT et I CRERYE Rotler Sorkcvabg ™
R51 and RE2-Usfchtk@bhydabiyy(C, :ﬂéparkylt corbds/-(0asCepalkyinih pxiatinky, )hamq(@rCs)-

OPLT Ol SRR Y OB S SRR LS o

- C( 0) NR5 4584 anothbiRemf Badiment, R@sd\ﬂ(ﬁﬂﬁymkﬁﬁﬁme FEpplidba substitient may be

-S(0) pNRSéblﬁgéa“y substituted with one or more substituents independently selected from the

group consisting of halogen, cyano, hydroxy, carboxy, (C1-Cg)-alkyi, halo-(C4-Ce)-alkyl,
cyano-(Cq-Ce)-alkyl, hydroxy-(Cs-Ce)-alkyl, carboxy-{C1-Cs)-alkyl, (C1-Cs}-alkoxy, halo-
20 (C4-Cg)-alkoxy, cyano-{Cq-Cg)-alkoxy, amino, (C4-Ce)-alkylamino and di-(C+-Ce)-

atkylamino.

In another embodiment of the compounds of Formula |, R?, R*, R*®, R*, R® and
R’ are each hydrogen; R! is selected from the grdup consisting of cyclopentyl,

25  cyclobuty! and phenyl; wherein the R cyclopentyl, cyclobutyl and phenyl substituents
may be optionally substituted with one or more substituents independently selected from
the group consisting of halogen, (C1-C4)-alky!, and halo-(C1-Ce)-alky!; R® is -
(CH2ImC(O)OR™: wherein mis 0, 1, or 2; R is selected from the group consisting of
hydrogen and (C4-C.)-alky!; wherein the R% (C;-Cy)-alkyl substituent may be

30 independently and optionally substituted with one or more substituents selected from the
grotip consisting of halogen, -OR%, -C(O)R%, and -C(O)OR™; R™ s selected from the
group consisting of hydrogen and (C1-Ca)-alkyl; and R® is selected from the group
consisting of phenyl and pyridiny!; wherein the R® phenyl and pyridiny! substituents may
be optionally substituted with one or more substituents independently selected from the

35  group consisting of halogen, cyano, hydroxy, carboxy, (C1-C4)-alkyl, halo-(C4-Ca)-alkyl,
cyano-(C4-Ca)-alkyl, hydroxy-(C,-Ca)-alkyl, and carboxy-(C1-C4)-alkyl. in still another
embodiment, X Is ~CHz~. In siill another embodiment, X is —O-. In still another
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pis 0, 1 or 2 R53 is selected fromthe group consisting of
hydr ogen, (G -C6)-al kyl, halo-(C -C6)- alkyl, hydroxy-(C, -C6)-al kyl,

and car box -C6)-al kyl ; R54 and R55 are independentl I d -~
fromthe g\*B%ﬁos@Bﬁé? sting of hydrogen, 75(CLl-C6)-al kyl ,P\/:Tﬁﬁzo%%o%zm

hal o- (Ci - C6) - al kyl , hydroxy-(G -C6)-al kyl, and carboxy- (G -C6)-al kyl ;
and R81, R82, R83, R84, and R385 are independently selected fromthe
group consisting of hydrogen, chloro, fluoro, cyano, hydroxy,
carboxy, nethyl, ethyl, trichloromethyl, trifluoronethyl,
cyanonet hyl , hydroxynet hyl, carboxymnet hyl, nethoxy, am no,

et hy kanmentodimht d#rrebyynrdp@mynmvhewn the Rﬂr@c@ﬁbmgln JuBBlituert nﬁdsﬂos:@pmaamd

f F | o t he ounds
OF For misibsthitepith Snf ot MBI sHESHERNS AHGPRUEAI SURF AL P e S1h
corrpounds:onénstﬁgrmhagéﬂl (CR&)LéikWyaiﬁqwqcﬂﬁ‘)Jaﬂcyr If &ﬂ%notﬁr@h{b‘aaﬁment

wherein ed fromt onsi sti ng
of hydr ogr BRIV bretss e AnEmWksPaIen it qrepulgpUbstigfed Wik one of
sugst i t Ueitire BRYstRRNtSIEHSRR %&Eyﬁa%%&@ﬂdrﬁ%@é@&&ﬂﬁ?sﬂ W td_‘, B
an otlo itute th, one or Gh.ed
Fr omihe b BERACeCihaker I alitGgae sBRsBmeToRS sk RO T :
-C(0) B'RG‘@)Réﬁd qu‘i&?gél&ﬁéd froml‘th ﬁ;)u C@hﬂi?ﬂ mﬁp&b&éaan@{m 04% PNREHRSS5;
pis gle rou Q1S
Ry ogen anplbet eapodimest R Go ert SOR A m 07 shy B 05 prdredehedn st 1
and car b@wm(eﬁemb@heﬂi R?hs pr@rngh Rﬁéremmelﬁ%haﬁﬁ sum@maﬁl@ bb)blgtlonaﬂy
sel ected f t he ﬁroup 10 consi sting of h é? ("@ﬁ
hal o- (G 8 i tuteg with oRG gF BIR(R SUbstiegyts V ‘5‘?5 Vo @EB”PaI kyl .
.15 consisting of halogen, cyano, hydroxy, carboxy, (C1-C4)-alkyl, halo~-(C4-Cs)-aikyl, cyano-
(C1-Cy4)-alky!, hydroxy-(C-Ca)-alky! and carboxy-(C1-Ca)-alkyl. In'still another
embodiment, R® is pyridinyl; wherein the R® pyridiny! substituent may be optionally
substituted with one or more substituents independently selected from the group
consisting of halogen, cyano, hydroxy, carboxy, (C1-Ca)-alkyl, halo-(C4-Ca)-alkyl, cyano-
20 (C4-Caq)-alkyl, hydroxy-(C4-Cs)-alkyl and carboxy-(C1-Ca)-alkyl.

The present invention is also directed fo a subclass of compounds (including
pharmaceutically acceptable salts and tautomers of the compounds), wherein the
compounds have the structure of Formula ii;

25
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wherein:
30 X is selected from the group consisting of -CHz- and -O-;
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I n anot her enbodi nent of the conpounds of Fornmula Il, R2 is hydrogén;
R6 is - (CH2)nC(0)OR50; wherein mis 0, 1, or 2; RS is selected from

the group conS| sting of 15hydrogen and (G -C4)-al kyl; wherei 5
(G-C4)-alR ?t uent may be - independently and oﬁﬁﬁé@l”@&%ﬁ

substituted vvlth one or nore substituents selected fromthe group
consi sting of halogen, -OR53, -C(0)R53, and -C(0)0OR53; and R53 is
sel ected fromthe group consisting of hydrogen and (C -C4)-al kyl .
201 n anot her enbodi ment of the conmpounds of Fornula Il, R2 is

hydrogen; Z is selected fromthe group consisting of -C(R81)- and

-N-; RBlis SeE%é@@'ctédl ﬁamttﬂi@gr@[lﬁléﬁnéiﬂm@'oﬂcn@‘ leanﬂyﬂl opentyl,

cycl obut yl %}&ﬁ%gl erein the cycl op entéd cI obuté and
phenyl substi r%ﬂ&ﬂfiﬁ%awsgﬁt@@efswcm? | fr9puand phepy
substi t ugfHeseih rmteuabeyiwehw g :@att,ﬂtana bRyl Qﬂ)ﬁfdéﬁﬁgﬁé&ﬂﬁé sptonanpPt

chloro, fluoro, , and trifluoroneth
- ( CH2) no(Sypaiteisd "Wié’t"&%“]ﬂ"? @thwfnt%rﬂdepenqi@élv|S§'e§f@ﬂé@ﬁe@ef9r% t he

gr oup CO%hS's!nrﬁ;Qof%Io'ﬂddlﬁQ&eﬁleﬁ'lW ety g% %hisvdmemmedn@m&oﬁtéﬁ]y%

(G-CA)-alk substituent nay_ be independently and optional 'y
substi%.uttd Wﬂﬁthﬁlhé'”%rp“}?ﬂ'% dsf\yssqmqtf@éﬁﬂétrglép@me@w fromthe group

consts41,19. of RO 9a8ted ISR grof Ebng A1 GO RERO PSS | o

sel ected from r5he ou consistin aen an -al k and

R81, R82, fsena thasgroup 60wﬁ§@@éﬁd He)hQRsel'@é‘fz (pa% tﬂ'éd

gr oup cor‘(@l;.;gmg mim[lq@ldﬁ,ﬁggm chl oro, fluoro, cyano, hydroxy,
carboxy, methyl, " ethyl, cyanonethyl, hydroxymethyl, carboxymethyl,

met hoxy, ami nd is P il 155108 i no, and di met hyl am no. | n another enbodi nent

of thg conpouprdis @éIeE@H Wahethé rochoh&sﬁHQ@f%?%gelZah@ (Shcgshigeted from

the group congjsst i nlgszo ’#3 is selected fromthe
group consi st fng?¥kReyed @6 PR "“3(:%‘?‘8%?9‘7‘ thmaropn epRistingiod Piragehe

RL cycl opgit(oh-CoFaRMORNS e tﬁéu:tﬁqohéhm{mﬁa SubSRIch® AR} bonal |y
(- CoPaRyIORE iy 2003@ 3 gPCUT/|82007/%)%32075

substltute with fluo D
(CH2),, ( ?Hﬁﬂ gent W&Pﬁo §U'@S“f¢t5d wih oae atinage subsiiHeMs sgieeig from the
consi st i ngh cdﬁéﬁ?slhﬁ@eﬂheﬂdsgén( QRBAG BV -C(@DBRTRBE(@NRTES, AFE‘RECh

hydr ogen r pendent|y sel ect ed fromthe
grou @@%P@ﬁ)ﬁ?&mﬁ l_&s{g@ ﬁg gﬁr’ret hyl . I'n anot her enbodi nent
of the corrpoupd§oofo.Fprrrula 1, R is hydrogen; Xis - 10 CH2-; Z is
-C(R81) -; g3 Sel ect fromthe i sting of opent yl
APt A R RS 9B (e NG -Co)-
opt i onal |alkys,Hy8ioxy-QC e CsValkyin a‘nHLuarmy.la@_c@-d}(@—lZ) C(O)ORSO wherein m

is 0; RBis h ch dro d R82 and
Rea ar o i nden BRI ais Fidepardenosaeaies B0 s ok Fersisine of Pekpasn
cyan®s ang40z)-hixyl, ha\l@-((SI-Cé)lalI@l]Wﬂmy-wpogldm'fandB&ﬂmkﬁ»((s#t@@l@d afnﬂom

th 15 d
SUT1 T oot or Ko Ao 289 N 22 dRsngar it cieg 1y arRAre garsisting
anot her easfigdiogemtchiovd, iflfoy eyampehidrbxy, barbsky, Hetm@tﬁwrtriaﬂmmemnt R1

bt ¢ TR BRRal L S0 iors ERBY A EONEBRMATEAON0 Ay

wher ei n trhethRamiroeayd disdiisddantivent nay be optionally substituted with
fl uor.g, at the para position. 20

In one embodiment of the compounds of Formuta H, R? is methyi.
In another embodiment of the compounds of Formula Il, R? is hydrogen.

35 In another embaodiment of the compounds of Formula 1), R? is hydrogen; R is -
(CH2)mC(O)OR™; wherein mis 0, 1, 2, or 3; R®is selected from the group consisting of
hydrogen and (C;-Cg)-alkyl; wherein the R® (C4-Cg)-alkyl substituent may be
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I n another enbodi nent of t he conpounds of Formula Il, R2 s hydrogen;
Xis - 0-; Zis -C(R81)-; RL is selected fromthe group consi sting of
cycl opentyl cl.obutyl and phenyl; wherein the then ubstr tuent
may be optwgﬁgﬁgoﬁﬁ%bstr tuted with fluoro; R5 is -(CHZ)

wherein mis 0; R561s hydrogen; R81, R84 and R85 are each hydrogen
25 and R82 and R83 are independently selected fromthe group
consisting of chloro, cyano, and nethyl. In still another enbodi nent,
R82 is selected fromthe group consisting of chloro and nethyl; and
R83 is cyano. In still another enbodinment, R82 is chloro and R83 is
cyano.s | nnddpentie@iyCindesptionelg dubainiied Wikh bﬁe ey mbpRikiituents Belgtielfrom the

g ;
may be. oPGRATTPEg EEbT e e Nt Pty G ORIR S0 CLOTI BotEr R -
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icscl-OCIe*ﬁtanchareo Ne:-Ce g |3arﬁm5é@2@rk5~’r arelthdepe Rgfrmgrsgemalfwmggwﬁup
ubst 1 Lesrnsisid pEmGesninCy elohaieEetaraiin HRGaVICH RS Hig and
-(CH2), , , &) gRE]Coyeylei n mis O; RS is hydrogen; R81, R84 and R85

are each hydrogen; and R82 and R83 are independently selected from
t he group consisting of chloro, cyano, WO
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sti anot her e erein
Subst i 1 (oHBSHRITORS Bk grdha.EoBAER Wb B g F1o7s FUkHBEnBAsHlsd frqm the
anot her egibogicomsnting 3t halsget) cORT, G’W@I and IROTIRBhamyRP s bsédted goin
may be 10ﬁgt|onallg ?ubs |tuted i@ % %Eifﬂuat t he pare posi tion. In
anot her SRYPRSHING B yéB’rQﬁBﬁH@i of IR a 11, i s hydrogen;
is- 0-; Zis -N; RLis selected fromthe group consrstrng of
cyclo ntyI, cl obutyl, and ph | ; wher he nyl , subs |tuent
CyCl OBy N B e o B S S e g v
wher ei n nsélectéd fréth the gloyp cogesting 8810 (R84 amddNRIS isseleetad frofytbie ggﬂ_p,
o o 5 et ALY PR LA hRR B RIS phLOP
sel ect ed émdaphetdye;@rsmupntsmmtdpngnmw stbstivnted aultdl one tohyriore subdtifd@Btsi s
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subst i t ut eey heﬁrkde‘pbndﬁrtﬂy ahd bpitonaly substisitdd with one or more substitlenisseédted
o e o oS ARENAR 2 niBf L ORY - HEFRECh SR B SRAMMA e OUP

25consi st

2- (3-chl ose:reeted:gramap@gm;aﬂa)caﬁms(tmgfdf hydrogéreaydl{C+&; paligl; 5ad BRE'r R &FH R -

1- be gazol o 0

3 (4 B8 aoRb RS indsbe il sieda findhe arommronsieig S By pesIEiSe 2. y 1)

-2- met hyﬂdmusl,zcyandi rhydeixy, 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
35 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 fluorg; R% is -
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303-(4-fluorophenyl) - 7- hydr oxy- 3, 3a, 4, 5-t et rahydr obenzo[ g] i ndazol - 2-y
1)-2- (trifluoronethyl)benzonitrile;

2-chloro-4-(3-(4-fl uorophenyl)-7-hydroxy-3, 3a, 4, 5-t et rahydr obenzo] g] i
ndazol - 2- V&f@é’?ﬁ% Prile; and ROTHB2007 063207
2- (3-chl oro- 4-cyanophenyl) - 3- (4-fl uorophenyl) - N- ( 2- (et hyl sul f onypet h
yly 35 3, 3a, 4, 5-tetrahydro- 2H benzo[ g] i ndazol e- 7- car boxam de. WO
2008/ 053300PCT/ D32007/ 003207 51 n anot her enbodi nent, the conpounds of
Formula Il are selected fromthe group consisting of:

2- (3-chl or o- 4- cyanopheny1) - 3- cycl opent y1- 3, 3a, 4, 5-t et r ahydr o- 2Hbenzo|
gli ndazol(e:ﬂ}nmom% wieeraimlis 0; R¥is selected from the group consisting of hydrogen

I2e(£71 C{gncﬂ{o Oﬁlﬂ@ﬁl -@lﬁ)&cgﬁ [Q nd){'\;h5 ane?’e@c\c?\1 h?fdgosterq%%q:sagf%ﬁab%@[a% i ndazo
2- (4- cyaniadépemaédtlyl seleefydliond theupb@pedtsisling oBehldkopeyiatb @ftrdetayl2Hbenz o[

gl i ndazol e-7- carboxyl i c acid;
2- (5- cyano- 6- et hyl pyri di n-2-y1) - 3-cycl opentyl- 3, 3a, 4, 5-t et r ahydr o- 2H

benzo[ g] i ndaz ¢h gnoth@amisoeithétt ofithettompounds of Formula I, R2is hydrogen, Xis -

égﬁzgﬁb]c ?/ ézgpsge é(_ﬁg &)Mq}%ﬂe&f %ﬁ IIEO gefrclnb conéis?ﬁng of cycgloe;}ernﬁfl cyclobu 1I 1-
N-(-2-(3-oh ;ﬂféﬂyﬁwﬁ&n@%é@%bnﬂsgwﬁﬁmeﬁfaybe%pﬁanﬂlyéubﬁmté@mh fuaidbe
nzol[ g] i nd i C)s( ? Et ﬂ ; 20I'n t d enbo 51 tl{hgagorg)c?‘unds
of *For il B PG AT ER erentiming e b g,
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
15  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: !n still ancther -
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 phenyi
substituent may be optionally substituted with fluoro at the para position.
20 ,
In another embodiment of the compounds of Formula I, R? is hydrogen; X is -
0-; Zis -C(R¥'}~; R' is selected from the group consisting of cyclopentyl, cyclobuty! and
phenyl; wherein the R' phenyl substituent may be optionally substituted with fiuoro; R® is
«(CH2)mC(O)OR®™; wherein m is 0; R®is hydrogen; R¥, R* and R® are each hydrogen;
25 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 ancther embodiment, R®2 is chioro and R®®
is cyano. In stil another embodiment, R' is cyclopentyl. In still another embodiment, R
is phenyl; wherein the R' phenyl substituent may be optionally substituted with fluoro. In
30  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 [I, R? is hydrogen; Xis -
CHz; Z is -N~; R' is selected from the graup consisting of cyclopentyl, cyclobutyl and
35 phenyl; wherein the R phenyl substituent may be optionally substituted with fluoro; RS is
«(CH2)nC(OQ)OR™; wherein m is 0; R®is hydragen; R*', R® and R® are each hydrogen;
and R® and R® are independently selected from the group consisting of chioro, cyano,
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met hyl -

2- (3-chl or 0- 4- cyanophenyl) - 3- cycl openty1- 3, 3a, 4, 5-t et rahydr o- 21 1-
benzo[ g] i ndazol e- 7- car boxyl at e;

2- ( 3- chl or@0203¥%8pheny1) - 3- cycl opent y1- 3a- net hyl - 3, 3&A/IB200ES2y dr
0- 2H 25benzo[ g] i ndazol e- 7-car boxylic acid;"’

2- (3-chl oro- 4-cyanophenyl) - 3-cycl opentyl - N- (2- (et hyl sul f onypet hyl ) -3
, 3a,4,5- tetrahydro-2H benzo[ g]i ndazol e- 7- car boxam de;
2-(3¥chloro-4-cyanopheny1)-3-cyc|opentyl-N—(2-hydroxyethy|)-3,3a,4,5-
t et rahydr 02H benzo[ gl i ndazol e- 7- car boxam de; and

302- (4- C ) %éﬁ*ﬁir@&‘ll%ﬁ@%ﬂ%mgocﬁ%‘éhp Re %él’eﬁteﬁ frofh the ﬁl ﬁél@%ﬁfsﬂﬁ&o men

o[ 4, 3- ﬁ azo car I C acl
conmpound$ élo gt mathyl; land & ois spans t I il amthemiquou@wtcla??% chiprogngfR*

352-(3-chd 4 I
benzo[ g]1i n%?gl gp%(:r}%?) E%Eéﬂ%c&g%% g Ra%%@%@%S@fg%é@&W&ﬁ@Og
52- ( 3- chlivpitenyl; wharaiptherR’ Jgheaylcs;abwmmnbp@t@aaw sBibstiuied il fioomi-In
benzo[ g]i Vi

2-(4- cyar?gﬂjg& %hgmﬁﬁﬁh&? R g@%h o'pe)‘?I‘:T(}gm tlle§ § %’l %uqSt'¥uenkma¥o 2Hbenz
o[ 9] |Wdap@tl@naﬂ¥6ab3itb-)¢9¢i wdh feord. at ftelparanosifa. enbodi ment the
conpounds of Fornmula Il are selected fromthe group consi sting of:
2- (3-chl or o- 4- cyanophenyl) - 3- (5- et hyl - 2-furyl) - 3, 3324’ 5-tetrahydro-2
Hoenzo[ g] i ndalhcanetier emblodwent of theicdmpounds of Formula i, R® is hydrogen; Xis -

2-(3- chl 05.074; cyanenbERYdda Fofnd Yrolboonsidthg’ o BB AV SJcRb2kH Benzol o

]i ndazol e
phenyl wherein the R' pheny! substituent may be optionally substituted with fluoro; R® is

15 ~(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
chioro and methyl; and R® is cyano. In still another embodiment, R® is chloro and R®
is cyano. In still another embadiment, R! is cyclopentyl. In still another embodiment, R’

20 is pheny!; 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, the compounds of Formula ll are selected from the group
+25  consisting of: |
2-(3-chloro-4-cyanophenyl)-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-y1)-2-
methylbenzonitrile;
30 3-{4-fluorophenyi)-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-tetrahydrobenzo{gjindazoi-2-
yhbenzonitrile; and
2-(3-chloro-4-cyanopheny!)-3-{4-fluorophenyl)-N-(2-(methylsuifonylethyl)-
35  3,3a4,5-tetrahydro-2H-benzo[glindazole-7-carboxamide.
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157- car boxyl i ¢ acid;

2- (3-chl oro- 4-cyanophenyl) - 3- (5-net hyl - 2-fury1) - N- (2- (et hyl sul f onyl )
ethyl]- 3, 3a, 4, 5-tetrahydro-2H benzo[ g]i ndazol e- 7- car boxam de; and

2- ( 3- chl or@ozeesyasomheny 1) - N- p- (et hyl sul f onypet hyl | - 3-KCZABRWM)I3207, 3-
t hi azol -5- yl1)-3, 3a, 4, 5-tetrahydro-2H benzo[ g] i ndazol e- 7- car boxam de.
20 I n anot her enbodi nent, the conpounds of Formula Il are

sel ected fromthe group consisting of:

2- (3-chl or o- 4- cyanophenyl) - 3- cycl openty1- 2, 3, 3a, 4-t et rahydr ochr oneno|
4,3- c]pyrazol e-7-carboxylic acid;

25244-cyano- 3 i I =3- t ¥ -

t et rahsf/dr ochr Lﬁn%idéré%{%gﬁ ci pyér]g'zt}]o?g?@?%da'} O@ﬂ@@g@ ia\é‘é;rs@le&eéﬁ'oﬁ the group

2- (4- cyarvongsting 9fy| pheny1) - 3- cycl opent enyl- 2, 3, 3a, 4-t et r ahydr ochr onen

o[ 4, 3- tyrazohgn. ( 4 _ g IR
2[ (3-chl )c/)r o- 333%@%—?%%6@%&?%@%& lf’-'?’z{i’%’,sé‘g,raé{]y?rgtzr%hYdr ochr onen
7 -

o[ 4, 3- 30Ehpyiglindsizele7Z-carbbxigrid; aci d. C.1somers The
s of ) . . s,
Such 38 as enanrlalRhyl A A S AR 2 ek RRASAST D

(i ncl Wi rgrhaxglicagigiounds of Fornmulae | and 1) generally conprise two
or nore asym@;(alcﬁ%‘?%‘r;_ e&@?%gﬁ\%gﬁgPn@%@é,ﬂﬁﬂ%ﬁah%r&-aﬁ-fOrm of one

or nore steregi’so TN
2008/ 0533zorciglinBroE/7-0aBerylicmcdhant i oners, di astereoners, and

vent§ on can2ig B AS BT RRP K Z b e e AR RE QR T

st er eoi sdreeolglindezele-Bambexyic@gidsoner, the 3R 3aS stereoi somer, or a
m xt u of twe Qr Q. t £r.enl 3 e op.l N one
enbod|{5r6re nt, t e@ccggpégnngétgé%ggwl %é%%?{q??’%ﬁfé %ﬂghgﬁ?gg‘?

Formul ae | or N {2 R@3nbRE4-3pantpReaAS- LA inty?B: 3a,4,5-tetrahydro-2H-

benzo[g]indazol-7-yl)acetamide;

20 In another embodiment, the compounds of Formula I are selected from the group
consisting of:
methyl 2-(3-chloro-4-cyanophenyl)-3-cyclopentyl-3,3a,4,5-tetrahydro-2H-
benzo[glindazole-7-carboxylate; ' '
2-(3-chloro-4-cyanophenyl}-3-cyclopentyl-3a-methyi-3,3a,4, 5-tetrahydro-2H-
25 benzo[glindazole-7-carboxylic acid; S
2-(3-chloro-4-cyanophenyl)-3-cyclopentyl-N-(2-(methylsulfonyl)ethyl)-3,3a,4,5-
tetrahydro-2H-benzo[glindazole-7-carboxamide;
2-(3-chloro-4-cyanophenyl)-3-cyclopentyl-N~(2-hydroxyethyl)-3,3a,4,5-tetrahydro-
2H-benzo[glindazole-7-carboxamide; and
30 2-(4-cyano-3-methylphenyl)-3-cyclopentyl-2,3,3a,4-tetrahydrochromeno[4,3-
c]pyrazole-7-carboxylic acid.

In another embadiment, the compounds of Formula |l are selected from the group
consisting of:
35 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, the conpound of Forrmulae |I or Il has the
3S, 3aR configuration. 15l n anot her enbodi nent, the conpound of
Fornmulae | or Il has the 3R, 3a8 configuration. I n anot her
embodi nentWORAB/EHhound of Fornulae | or 111s present PAITH208//043¢7e
of two or nore stereoisoners selected fromthe group consisting of
t he 3R 3aR stereoi soner, the 38, 3aS stereoisoner, the 38, 3aR
stereoi soner, and the 3R 3aS 20 stereoi soner. I n addi ti on, when
a conmpound of the present invention contains an al kenyl group or
noi ety, geonetric isonmers nmay arise. D. Tautoneric Fornms 25The
preserg lnven@@%hﬁﬁﬁﬂfdyﬁﬁépﬁeh?l)-tsaiybl@ﬁ@’fte:‘ﬁym@am&ﬁtrwmmdS of

re structural isoners are interconvertible via

For nul ae |
a |l ow enet?woéﬁf‘??zé’)gh fabPIHiEAC: ARG neri sm (" tautonerism) can occur.
Thi's can take ZfaecybAs-BéthPhRsrA)-3 8ie\dpeRichpid, 3414 GaaRsniaes2ief  Formul a

| or Fornulall aipnin for exanple, an imno, keto, or oxine
group, orP&iEolglp %Z@Eev?ﬁ‘@ wlicaGidoner i sm i n conpounds which contain an
30 aromatic noiety. It follows that a single conpound may exhi bit
nore than one type of isoperism The various ratios of the tautoners
in solfd and HPaﬁ?tae'fwmdam@nfdﬂﬁé%rwn%oftﬁ%mv Al YaSelegisdiiom BRtEo
t he nol ecgdiRisBiigwe! | as the particular crystallization technique used
to isolate a co und. 35 E.. Salts_ WD 2008/ 05330QPCT/ 182007 003207
5The conpound2-GroNaIP 4 SRV HEy BEIEBEY T 3¢ A S RBAMCEI28al

derived f]f,@{fo[q]mam pcgfbogmmcp aci ds. Depending on the parti cuI ar
conpound, a sa {3 ‘g‘fl%% e cogg may. be advant ageous due to_ane

more of the s VS WB@r@rf%@') ook 5 ST WA dpenzolglindazole-
phar myeutbgmoxﬁtca@[d i ty in differi ng tenperatures and hum dities, or ‘
a desirable sqlybility in water qr o | nst
a conpound al oo sneee -t ety O v*aw?onvﬁetﬁﬁl-
purificat$gn4 RegtaRydroosPhézoRMin@dzoldE-c6B8RAHIAE; and -
2-(3-chloro-4-cyanophenyl)-N-[2-(methylsuffonyethyl]-3-(2-methyi-1,3-thiazol-5-
yh-3,3a,4,5-tetrahydro-2H-benzo[g]indazole-7-carboxamide.

20
In another embodiment, the compounds of Fofmula 1l are selected from the group
consisting of:
2-(3-chloro-4-cyanophenyl)-3-cyclopenty!-2,3,3a,4-tetrahydrochromeno[4, 3-
clpyrazole-7-carboxylic acid;
25 2-[4-cyano-3-(trifluoromethyl) phenyl]-3-cyclopentyl-2,3,3a,4-

tetrahydrochromeno[4,3-clpyrazole-7-carboxylic acid;
2-(4-cyano-3-methylphenyl)-3-cyclopentenyl-2,3,3a,4-tetrahydrochromeno[4,3-
clpyrazole-7-carboxylic acid; and
2-(3-chloro-4-cyanophenyi)-3-cyclopentenyl-2,3,3a,4-tetrahydrochromeno[4, 3-
30 c]pyrazole-7-carboxylic acid.

C. Isomers
The compounds of the present invention can be present as sterecisomers, such
35 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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Where a salt is intended to be adimnistered to a patient (as opposed
to, for exanple, being used in an in vitro context), an exenplary
salt is pharmaceutically acceptable. The term "pharmaceutically
accept abl eVORPE805338% ers to a salt prepared by conbi ni ngE@1BYRHEUWAY of
Formulae | or Il with an acid whose anion, or a base whose 15cati on,
is generally considered suitable for human consunpti on.

Phar maceutically acceptable salts are particularly useful as products
of the methods of the present invention because of their greater
aqueous solubility relative to the parent conpound. For use in

medi C'Sneenéﬁ\%rﬁ?l'gtoﬁaﬁéreh 8rd Cgﬂ@ﬁm&%s@?r&% SMbRY: Emgagwa{hs cB%bP]ﬁ’d%! c

"phar maceuti call'y accepta [%%sa ts’enco
t er m 20" phtherpesant invahlion candspnrasing as e 3R, 3aBfstarcaisomemithedit @Sal t s
react | ng T RepRe Ind 13, 5ot BKEicbr i Al U GrRRR et or N FRBISE 1KY or
Sui t abl enmamﬂiﬁ@setstatmldiqm@(ecept able acid addition salts of the
der | ved r om ITSrEaRRsineht Yo BRuSENERATRETF I e e S5 8dREC
hydr dfdl u@ontgur c,- fluoroboric, phosphoric, net aphosphorl c, nitric,
figuriion.
car boni c suI ae_mq: r ni
acetic, benzen@%ﬁqq?%nl C,O%ETl'eJnnleoth% C%F%dc&%rﬂp%,glgfkg%egﬁl Sg%%:
f umari c, oghligwoatian, gl ycolic, isothionic, lactic, |actobionic, rral ei c,
met hanesul f oni f laicin ] fonic,
tartaric, andﬁ?ﬁ%%ér%@@etl C*}ﬁ@%gh&%%& Fﬁ@ﬁ%bo%gﬁ%g Haéﬁgéﬁ
gener al | yconfigirati. f or exanple, ali phatic, cycloaliphatic, aromatic,
araliphat o TPLEIRMH Moo SR BBHb R oEIr UL Rt bRRERS
acet at e, qonfmllratwmacet at e, for mat e, prop| onate, succinate, gl ycol at e,
gluconate. o gl HEARG dnoddifid ! e cBbBLy owr@ra%gg oA relddla@efmicure
gl ut amat of 186 bemersstercoisateressiedted fomdhe é@yp ICQB%S’ﬂ"ﬁtOéM%%R
sal i cyl ats@ere&sﬁéﬁgf ‘mﬁ%’?§@5§§£e‘?emﬁ!?ﬁé} O MrCsto Fleildhd tREBRARKLE
(panoat e) anésul f onat e anesu fonat e, benzene'sul fonat e,
Zgggﬁﬁgﬁfgg;@@menesul fg(ri%te E hytgr oxyet ha{rllée};ul fgnate LQVE)
%&ﬁ&g] B ¥oRtding B
al geni ¢ aci d, 4 I OX Eutypﬁéua?f:i?f @g??sgﬁ%ﬁgr at eﬁ gal gc%ﬁrér@?@r up
adi pat e, Qilfm'ﬁiﬁt @eonﬂﬁiw&sam@rs rBanPlRs: at e, canphor sul f onat e,
cycl opent anepr opi onat e, dodecyl sul fate, gl ycoheptanoat e,
gl ycer ophosphat e, heptanoate, hexanoate, nicotinate,
2-napht hdP.esuTaamesic Founs at e, pal noate, pectinate,

3- phepyl propi. Q'ﬂ@tp‘?eseﬂt méﬁﬂ%n cem)éﬁééé e téd"ﬁbr%bi’@f&%@of édﬂﬁ)ﬁ'uﬁ&l@of BéHhulae

undecanoat e. 10l n anot enbodi nent, exanpl es_of suitable addition
salts forlmad 1| d&fhar@eethﬁ@raaW%areaaﬁ@aﬁom@rébiewm!s»at@er%wrl%

bi car bonag ﬁ’l’oﬁ%’h@%&ﬂﬁ&snﬁ't&%rﬁﬁﬁérﬁ‘é S BEAr SThiPEArPaRe HeAORY Bt |§‘roton

citrate, edisylate, esylate, formate, fumarate, g| uceptate,
gl uconat daulgrgssmdn sempoynsi of Farda hesiperawa Il Eemaiing: er example, an imino,

hydrochl qegle)r i 4rdép, d?%QIcQ#RJdAFHté#ﬁ/e%ﬁmnéﬁsm Ity S RALE @hicA®offRin an

i sethionate, lactate, nalate, nmaleate, nitrate,
30 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 crystaliization
technique used to isclate a compound.

35
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15 orotate, oxalate, palhtate, panpate, phosphate/ hydrogen
phosphat e/ di hi drogen phosphate, saccharate, stearate, succinate,

tartrate, a\tRIB%/ sﬁ)t @nd trifluoroacetate salts. In anot g,%trggg@ﬁ@b%nt

representative PL i ncl ude benzenesul f onat e, hydrobr

hydr ochl ori de. Further nore, where the conpounds of the invention
carry an acidic noiety, 20suitable pharmaceutically acceptable salts
thereof may include alkali netal salts, e.g., sodiumor potassium
salts; alkaline earth nmetal salts, e.g., calciumor magnesiumsalts;
and salts formed with suitable organic ligands, e.g., quaternary
amoni &im sal t st helcrmrrmmundifemf thiaﬁm@htimnmay baaeed;'mlthe; foameof Saltsedivéd rom

bases whi fﬁgrgaﬁfclrﬂr%? n Oﬁgl?c]ylsgérﬁe%dm % Qr%cu% W‘E‘J aaz e B

benzat hi ne ysine,
megl um negorgpaundmesy be adwehiageDeedaanit cmerur mmda bfsthe salt's ph@laﬁpropeﬂ'mls,t S

r i . ' | t.5.. h
75 ¢ 1 oot Mot s ERT SR Ryl RNl S G oA e it ¢
chl or opr odesimble sohibilitynie, wademsiriuin dh anmednstarndey, essthianongpount glsamayee

N- I
iy o0 quHAFALG g PR Ao dfienth SSuPL U G Bhbdgs ol T des
( edlgdes ;ret hy! ,Whedad el,alip? mmdd,edaol te hdtninisterkt ¢o a detient krscoppdesd toafmd
i 0 .
ai syt supPARS berttesif n Pyl polleRF apem o) Pl s gfippléthiealer
and st ear gtceptdble. | s tertmr"pham'meumnady ambpg%k-z) shaltarqfdaraltcka Isalh ad;ogd? by
t I

hontsal ¢ < bR G ATREhA oL E SRRyl §h g hSse,pilaf B gPaSe Whitd
hem su$ phaat@nals@eﬁétwmmwldﬂredrswmbtﬁsfor huNEan consumption. Pharmace_zutlcallg
2008/ 0533 e
scope of ? %e%besgﬁnt[g%é 8 %rﬂgrrf’ %Arégfs O%E&ﬁ%f%%sd) £ thper '38@|ugs°%%B e%gﬁ
conpoundsingéntieorhesause ¢f theidgrebter Aguenus celubiityrrekdtive Wwabé parenibdompound.

conmpounds Qrf us@' ¥ rr?gdﬂ: &{ %%%Ztrsrgg ﬁ'{/ Jorn %ﬁ&%\%f'mgr Xar{ﬁonl %r&tnl i N°

pharnacologlcal activi éred into or
ont o t he bmaynamucajhywcemb!e salts. cGabsamMnafssedwrtmm theGEon mul ae | or

such 301 D:ArBnBRRE A BELIMAE Yand o HTRL Exic B bt HePbaleings SAKRIS

Such erl atives are're

i nformat i tmrdemtmntwmcqu@ Qﬁﬁemlméﬁmmdmﬁewmdm&eé hasePwith al suitpbleawrganic
Novel Del jvge d%a@é , Vol . 14, ACS Synposium Series (T H guchi and
W Stella) an loreversible Carriers in Drug Design," Perganon
Press, 1987 ( ceMitaplephroversuticdly aceentakie apdaddiior saltseaflthersmunsiuats ofthe

oD plasBROMNARBN finth blsdie oUME MR (b AinddaIPadas U,

pr oduced replaci ng appfopriate unctrona I es sent 11t
25 hydrochlonc hydrobromic, hydroﬂuonc boric, fluoroboric, phosphonc metaphosphoric,

nitric, carbonic, sulfonic, and sulfuric acids, and organic acids, e.g. acetic,
benzenesulfonic, benzoic, citric, malic, ethanesulfonic, fumaric, gluconic, glycolic,
isothionic, lactic, lactobionic, maleic, methanesulfonic, trifluoromethanesulfonic,
succinic, toluenesulfonic, tartaric, and trifluoroacetic acids.

30 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,

35  benzoate, anthranilic acid, mesylate, stearate, salicylate, p-hydroxybenzoate,
phenylacetate, mandelate, embonate (pamoate), methanesulfonats, ethanesuifonate,
benzenesulfonate, pantothenate, toluenesulfonate, 2-hydroxyethanesuifonate,
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conpounds of any of Fornulae I or Il with certain noieties known to
those skilled in the art as "pro-noieties" as described, for exanple,

i n " Desi gng, f%ﬂ@ﬂ%?fﬂbjgs" by hours Bundgaard (El seview, C(ljﬁrr%ﬁsgoeog}aoszw

G Met hods ment The present invention further

met hods for treating a condition in a subject having or susceptible
to having such a condition, by adm nistering to the subject 25 a

t herapeutically-effective ambunt of one or nore conpounds of Formnul ae
| and Il as described above. In one enbodinent, the treatnment is
preventative treatnent. In another enbodinment, the treatnent is

pal | i afi veufaniiaie,myalohexyranzineauifenatendigehicrasid,, B-byssoxybubyrigaaid, galactarate,
restorati - 301 . L.i.t.ons | 1.Lons that
can be tréglta é@%ﬁ@%@@g@a%rg@g\%ﬂ HW{%@: Cpar'rn ggﬁte,ic%@%@fggﬁdrfahéél ude, but
are not | cydlepshtaneprapiondien dedenylsalfate pgiviichieplasoate egiyderephodphatens,

i ver conditd r.. |t LAt t | 1] .naln,
reti nopat ﬂ%&aﬁgﬁﬁ'oﬁé%?ﬁé/gt?’sndcﬁﬂg%’ %%?ﬁ%tﬁélr@é?lﬂ)%r g%%{ﬁt%a& ) BétQ,”EecnRth,

i nsul i nop&tphenylpcpitmates pidctd glivaidte dhiobyanats, drsylaBs abd nodermapater
dysfungtion an ' : [ | ar: g4 '

but At not 11 kel 5" Bament exafBled'op bl kel oSy Skl
congest i vacttete, asfzaiata) behzoatk, detylhiec bidgrbbuatecaangte ukibulpisaté/efiphate,
ventri cul 0 0 3 7 | ast Q. i S Lon,
i ast of | o DR CoRIREy draid et IR IR iyl SLEoEi bR
dysf unct i ghicasmate, hexalystophesphateahtbehzate,ihyejochlaridéighlonden, i scheni a,
hyper tr Opfﬁ\p@oﬁﬁo’nﬂb&ﬂ%ﬂﬁf& dro c{%l%?iﬁé‘,rigétﬁﬁn&S%J{tate”)h%gé.%&éat&'}ﬁttrate,
vascul ar rosis, rnpaired arterial conpllance, nyocardi'al necrotiC
| esi o$, wadslel axalateedreiiatenmareoade, gihospliate/bydrogen plekphateiihidrogdmar
hyper.trop | | ' rdi I icml%

vascul ar %P?ﬁﬁg%g??@gﬁ%/%%@%t %%%&gkeoﬁﬁr%%éﬁ%ﬂgte aﬁfﬂgrl n(r)?a%gtrﬁ’ltta%?%tssi )
of cor onafiyasetherdraxmdirsentolepresaniativehsalisiikalude benzendRalienaie, diydiobramigde

i ncl ude, ]l imted to, glomerul osclerosis, end-stage renal
di sease, %H&alglg?'?gmﬁﬁe%'ropat hy, reduced renal blood flow, increased

gl onerul ar fi | Futherwaref whetsi the coppotindsri theapveidion camedn gridisenaieyr

et ¢ BoASEpRARRCERREH, SB0EbN O FLANAROIMEACRLR R b7
fi bri noi d spdigmuyipetassivaesalishalsalive siash ofeteliselis e agalaiepior Maghesium salts;
swel 11 ng afd saits 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,
.25 - 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, chioroprocaine,
choline, diethanolamine, ethylenediamine, meglumine (N-methylglucamine), and
procaine. Basic nitrogen-containing groups may be quaternized with agents such as
30 lower alkyl (C4-Cs) halides (e.g., methyl, ethyl, propyl, and butyl chlorides, bromides, and
iodides), dialkyl sulfates (e.g., dimethyl, diethyl, dibuytl, and diamy! sulfates), long chain
halides {e.g., decyl, lauryl, myristyl, and stearyl chlorides, bromides, and iodides),
arylalkyl halides {e.g., benzyl and phenethyl bromides), and others. In one embodiment,
hemisaits of acids and bases may also be formed, for example, hemisulphate and

35 hemicalcium salts.
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proliferation of intracapillary (endothelial and nesangial) and/or
extracapillary cells (crescents), expansion of reticul ated nesangi al
matrix with or without significant hypercellularity, malignant
nephr oscl evogdes/ofisach as i schem c retraction, 20 throntremgBRoTDS205f
capillary tufts, arteriolar fibrinoid necrosis, and thronbotic

m croangi opathic | esions affecting gloneruli and m crovessels), and
the |iKke. Li ver conditions include, but are not limted to,
liver cirrhosis, liver ascites, hepatic congestion, and the |iKke.
Vascul ar conditions include, but are not Iimted to, thronbotic
vascul ar ﬁlSEQﬁgm%ééSUCh as mural fibrinoid necrosis, extravasation
and fragnmentation of red blood cells, and | um naj and/or

thronbosi s), @rer Witk e seepa et BriPsseNhivention wr%go-gwﬁm %fﬁdW& ‘hftfh?rm

cells surg ﬁs BYFHM%]&H)%dQFtTIﬁ%eéédéhrﬁtHerﬁﬁﬁ\Fés)bf%&ﬁi SQfdlRBny of
t hi ckeni n at heroscl erosi s, decreased vascul ar conp |ance \ge,s uch as

sti f f nessFomudagclar \hich mayihave titdeer n%ﬁ&%ﬁaﬁ@ioelé@!@&té‘dwa%iﬁ can,
conpl i ancghep s?}ﬂﬁﬁéa@fbu Hto gi"éﬁtb’ﬂféﬁ&& b@e&wteh&i ln&&@ommhaé bﬁéﬂ‘;ﬁéfor y

conditions 1nc but are not o, arthritis (for exa

ost eoaf t hFemmuige | ork hmﬁamdysladr%w iﬂ@é@!@ﬁ@: oy Wf@%&%ﬁﬁ%’ag% nge?h c
obstructi Mﬁn\)%'tﬂlé@mrr&eﬂbé?@ﬁ’se‘ £ &g)-) and the like. Pal n

i ncl udes, but 1s not tP acute pain, chronic_pain

exanpl e, ar t hriurgieainforaation prethej use of gEags ke oyad in ‘big- dqugs,qgtNovel
limted tﬁeal\fé‘?{/sgasrn@'v&' 5 R ¢ sﬂ?ﬁ@%ﬁée? (TCRIBE&H Bh@ IV sfenémoc

Congestl on asclites, I’GSBI ratory | ung congest | on and t
like. WOBiosgesbistamer ndron @9@28&@%@?%58 (edsE |3‘|€P‘€hﬁ‘e but

are ngg | hﬂLetnEQx f’ﬁamﬁd@:’é%da%é%%la%@” TRodriYPR dccidaR& Bith telikventidn can,

Type I etes g ucose ‘sensitivity, pre-diabetic state,
syndrone for eaar@plehae prqd@ced y replacing speroprpigduirtiapalities aresentdn theon i s

sel ected LEapbIMR odaRi/Be EQRRAaRIRY vitih GRERI AYIBREUHNBIN O ks SRS in the
renal conditions, and |liver conditions. 10ln another enbq.dinent.the

condi t i onait@sipeAPeietes s6essrbedifar exasmple, in “Designof firedrHes’ bYAOER nent |

the condi giRAgdatd @agé\[,‘gu,q\g@gﬁul ar condition selected fromthe group
consi sting of hypertension eart failure (particularly heart failure

post ffocardial infarction), left ventricular hypertrophy, and
stroke.

G. Methods of Treatment
The present invention further comprises methods for treating a condition in a

subject having or susceptible to having such a condition, by administering {o the subject
25  a therapeutically-effective amount of one or more compounds of Formulae | and IFas. .
' 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 treatrnent.

30 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,
35 baroreceptor dysftinction 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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I n anot her enbodi nent, the condition is hyperiension. 15- In another
enbodi nent, the condition is heart failure. . In another enbodi nent,
the condition is left ventricular hypertrophy. In another enbodi nent,
t he condi t Woreoes®s3ae oke. | n anot her enbodi ment, the coniiBeN7H063267
renal condition. In another enbodinent, the condition is nephropathy.
201 n anot her enbodi nent, the condition is Type Il diabetes nellitus.
2. Sub'ects Suitable subjects to be treated according to the present
i nvention include 25 mamal i an subj ects. Mammal s according to the
present invention include, but are not limted to, canine, feline,

bovi neg C@ﬂ&l’oﬂ?dys%ﬂ%h&? dté%‘t’dhf:!?leaﬂ%ilﬁtenﬁnd Fl%@ﬂﬁlas’ccﬂ@‘ﬂmﬁgpbﬁetohc
primates, and the and_enco mammal s | n utero. ne

enbodi- nenﬂYSf‘Fﬂﬂﬁﬁ'hésuﬁh @’S§M$'{9'é9d1@ mr%@ghyfmmwcw?ewfps 'De of
ei t her gee&%fonﬁBgatﬁQ %Meﬁ&@r@%c@%afﬁeﬁﬁb%&ﬁmﬂd Bicdar A6Rig iigpaiadd on

and Dosin npounds of present invention are %enerally
adni ni st eﬁé@r!al ﬁomphmﬁdﬁmﬁaﬁ&%ﬂmeymﬁfeémsv@sa%mﬂma% MyReardi

enbodi ”Enfm‘?rﬁhﬁl RTRAKRIBr Rp érms‘prgr G s ek RIERN6A ﬁé'ct@heca’#ﬂlab wsﬁingr ed
in a mneralocofticold receptor an ag OnIZIg% anmount

conpoufids vaseuanwap hesstierivh padnthelial thiskenaa.dBrneid SPEEi °B§°’8H§W artaries,
sui tabl e %ﬁbﬁeeahé‘tﬁehﬁ’(eform of a pharmaceutical conposition adapted to
such a route, and dose effective for the treatnent intended.

Ther apeut i cal | er#l f:@ra;:tmqné inrdudes by are pat linjijgd to, glomerulosclerosis, en -stage
2008/ 05339&%@5&&%@9%&&@%&&%&@ Paa(aeéuﬂﬁenafblbchfﬂdw FPeseld rg‘}’d?ﬁérm@ﬁ

reqU|red to prevent or arrest he progr ess of or tO treat he

medi cal c&tiatien tactionr eroteinia| ‘}e%%%séﬁltg mrswapiiiraion rate. B?Q{Fﬁ%ﬁ%ﬂ%@éﬁwf}e

in thesaryddpiieg rnrcﬁpémﬁumiﬁ@fia Al Eﬂtérfbbﬁﬁqk lmnﬂa@a@ﬁsfmmnhuoae idsrkhe... =

medi cinal arts. 'The dosage regi nen for .t he conpounds an
conposi ti @i@abﬁﬂﬁmaﬂdmeﬁ@ﬁ%@%%ﬁw&?&@ of glogesidar P 'lér'%rSWQﬁ pg gpd

factors, Ipm#é#alﬁdm@bfnrhﬁacw.ng«ﬁ (S HtmesayiahBed/bp embaﬁﬁbw cells
condltlon of the patient e severity of the conditjon; aﬁaﬁ'ﬁﬂgme of

adni ni st ré@’?%”t%vrﬂpf-’ﬁ@o%@i W?Q’?teﬁfnetsﬂ%glﬂéﬁt%WI“&PF WERRE | oyed.

Thus the ql@ﬁ&@@uaew el M n\éﬁﬁﬂbs&é@@i@ (lehtai%Qscﬁ@ﬁﬁd fetrectidrt, uat i on.
Dosage | eve

s fromabout 0.0 abgu e ound of
t he pr?é’seﬁ‘f!mm%?ﬁf?%oﬁcfép'"ﬁm tHﬁ? aﬂ’ﬁeﬂ?’abfgﬁWéé'leQ% sp@?é g‘é?f"%‘? usef ul
inthe tr ‘?ﬁ&l‘é’ﬁﬁémﬁ&thlb asicRAfRCHNYL IR RH af® AirbideBs)s), knd Eitlike.
enbodi nent, the tot
Liver condmons include, but are not limited to, liver cirrhaosis, liver ascites, hepatic
congestion, and the like.
Vascular conditions include, but are not limited to, thrombotic vascular disease
25 (such as mural fibrinoid necrosis, exiravasation and fragmentation of red blood cells,
and luminal and/or mural thrombosis), proliferative arteriopathy (such as swollen
myointimal cells surrounded by mucinous exiraceliular matrix and nodular thickening),
atherosclerosis, decreased vascular compliance (such as stiffness, reduced ventricular
compliance and reduced vascular compliance), endothelial dysfunction, and the like.
30 Inflammatory conditions include, but are not limited to, arthritis (for example,
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.
35 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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15 daily dose of the conpound of the present invention (adm nistered
in single or divided doses) is typically fromabout 0.001 ng/kg to

- about 20 ng/kg (i.e., ng conpound/ kg body weight). In another

enbodi nentWOoRNB/AEHG| daily dose of the conpound of th&@CHAIBHETFE03207
invention is fromabout 0.005 ng/kg to about 10 ng/kg. In another
enbodi ment, the total daily dose is from about 0.005 ng/kg to about 5
ng/ kg. In 20 another enbodinent, the total daily dose is from about
0.01 ng/kg to about 1 ng/kg. In another enbodi nment, the total daily
dose is fromabout 0.8 ng/kg to about 15 ng/kg. In another

enmbodi gent, t hlasmtmbgéthréaudcwdéosﬁ aré nbt'iiileaBe Udsulin EeSI’@él’(tﬁ repedfistietds

ng/ kg. These _dosages are ba on an average hu ect havi ng

wei ght of ”E(@B‘dﬁsrg ﬁ&‘atbsteéb‘@%'ft”%@%@?e %@fﬁﬁg’ﬁif e 'aRﬂ’q étﬁ*éaﬁbmdyofﬁ%x
abl e to dehes k. doses for subjects whose 25 weight falls outside of
this range, such as infants. The adm nistration of the cog]*gound of

the present i niPane; enpodipentdhe EpRaiiaRds selgrigd Armthe groupiaopgisting of day

(typi cal | yariovasaddraiondifiens, feral 8@iiohs, eNivev&nditienslesi red daily
dose. For convenience the conp ounds of the present i nvention

can bd%adni ni sianether gmiodiment, @&%@'“PB#% C?rfj'c’éiéi‘i“}*’é&mﬁﬂmrtl pl e doses

per day of themtanotheelaﬁxee@nfeﬂf M edhdlion #a u&a@vasbuua?%ﬁ&ﬁ&] diectd Ptréh
daily dose. The unit dosage form for exanp e a tablet or

capsul e < Gis 4ohp ReNSiiBa of ByReTiengbpear ailur pﬁﬂlc@aarls hea failyse pasp | 25,

30, 35, 46 oﬂérydla'ﬂhfar@t%ng)ﬁé’ftv@rﬁncuﬁ} hygextroffy, aR@ str@k. 95, 100, 125,
150, 175, he conpound of the present

invention. In B‘rfé"og?%@ﬂpﬁ%‘ﬁ’te“t fireCandition Haagaersitin cont ai ns from
about 1§. 01, ny. M@Mbm@@@in{&t @he &d?@lti%ﬁrﬁ)ﬁbﬁ?ﬂfaMret he present

invention. In 35 another unit dosage form contains

from.about 0.0 aAgt [13(535'98&[“325(5"‘?@"6%0{" Ffe'egdﬁﬁtﬂﬁﬁ‘far BPeftiRPthr esent

i nvention. I N B EHolHF em}m@,metﬁemﬁe cdridfiod ™ &trak@sage form contains from
t he conmpound of the present WO

about 0.1 to ab(gm_}7 [23‘8 élg%
2008/ 053300PCT9“1%‘2 £BBS “Bth%%ﬂtpaﬂﬁar%ﬂaéﬁm%@ﬂ embodi ment, the
unit dosage fornrar@metr@mmdﬁfetnmtﬁé)@mdu@n%@m a@lqput 150 ng of the

conmpoynd of th sent i nven Pre ation of a
Vod! caffent 10TREATSIE ghposi %tth%wrﬁﬁwﬂv?emedfrelﬁp%t@gPrl?@tsusof a
compound of Fornulae | or Il for use as a nedi canent (such as a unit
dosage tablet or unit dosage capsule). I n anot her enbodi nent,
the present invention conprises the use of a conpound of Fornul ae |
or Il for 2t Igublgaeuf acture of a nedicanent (such as a unit dosage
tablet or unit_d su e reat,.one or nore.o he, condi ti ons
previously i deﬁlt"fa?)?% 5'ttﬁ@ 1t5ea? graing fo;the pregeatdn ‘éegi ?f@;'“ﬁ’é'aﬁods of

t r eat eNt manmmeins mnsjmm Mafimalé hecordinglid the Prdsentiyipetibe N8, btare not

anot her enb d| rt“rent thq, ongltlon is heart failure.. l. Pharnaceutical
Conposi t i 8 canine, feli ovine, caprine, equine, ovine, porcine, rodents, lagomorphs,

primates, and the like, and encompass mammals in utero. In one embodiment, humans
are suitable subjects. Human subjects may be of either gender and at any stage of
development.

30
3. Adminisiration 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.

35 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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20For the treatnent of the conditions referred to above, the
conpounds of Formulae | or Il can be adm nistered as the conpound per
se. Alternatiwvwely, pharnmaceutically acceptable salts are suitable for
medi cal apwbizoestossses because of their greater aqueous SRUTAIBRG0THYE207
relative to the parent conpound. In addition, the conpounds of the
present invention can be adm nistered in the formof a pharnaceuti cal
25 conposition conprising a conpound of Fornmula | or Il, or a
pharmaceutically acceptable salt thereof, and a

pharmaceutical | y-acceptabl e carrier. The carrier can be a solid, a

l'iquids ofsRdunds 6?‘@1e'ﬁé’séﬁ?mﬁ:&ﬁﬂh'r@cﬁ@@d% Ffévbh&r%f@ﬂﬂétfbr@eﬁ of, or to
uni t-dose conposition, for exanp atab
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sui tabl e routelh PgP FROBREN @kg}ﬁﬂoﬁwuf“éﬁ AT cOMRRSHiRAR &
conposi t i edhpSyrAd FPEAGAIR SHiRNIFTRIS, mama'ing 'fl‘n@tyﬂ@ﬁa@ee\fvélgﬁtt s&eaﬁ@r

the treatnent 1 ntended. The active conpounds and é’.rrtg)o&tlons

exanpl8, meagicacondiiph s themaied; ke I39Verl"3é et the conditiof: &t iovig crf@dnmlstraﬂon
topi cal | ygndiper a%hv:%f‘tlﬁlé phriadiardrpbuid ERploYedl 0$ﬁusf PE HosEye Rgimdnihay

exanpl e, presented in discrete units, such as hard 0@0‘31 t ca sul e

pills, ca&ﬁmbesed @w@gﬁ;@mﬂ@ﬁltl{a&en ePgtagedeyels Eemabarh pedes %‘r‘tn"l ed

anount of flRaed 85k fnvEMn P & ramrﬁfﬁﬂayﬂélght day are
2008/ 05330 F{))CT/ 182 07/ 0032 5 1n anoth g eﬁ%ﬁ di nent ﬁw

adni ni st r #eefelin thgytressment of thpyakpye-ivticaipd AeNAionsy 'H1°”Pﬁmatl‘?5tnf‘%'§t e tota
enbodige ”Hallfcn:%e%rf e éii?nﬁfbufx@ ﬁ)mhbfspréééht in\ré‘rﬁiléﬂ' (adrﬁlﬁi‘dﬂar@@ in dikle @K@{ﬂ’ﬂbe,

a |l ozenge. I'n suc osa or s ounds of Fornul a
Il are or @PFR® Fﬂtypfé@iwr%abwtgrpoérﬁ@g/@ Orﬁﬂoé't g@i € "‘IngofTWé’“E‘g@%

capsul es, pb@plyight). ﬁﬂ%dﬂhér'e?nboﬂf&%r@%@ﬂﬂalfd%ﬂﬁaos’ﬁ SIQhEBYMBSUTBIOf &
buffering agents or may @Eir)e pared with enteric Coatlg\%Pﬁ\GIOI n

anot her eﬁ‘@?&ﬂh‘ﬁ\’ﬁ““oﬁﬂ%ﬁm'ﬁ W.%Q%Q’&ﬂtqrﬁlgp%é(’."ﬁﬂ"ég ki Hose form

Li qui d doga@ediintind fitalfail) d@TS frbmtabali @005 elide abbars @yagple,
phar maceutical |y acceptabl e emul sions, qu

D a0 aanotBet drbaigans e P aibispns in Tan APttt BHRE R abah meka. In
art h(e g. a{ﬁt«.emteﬁémbocﬁm@ht M%déﬂy%%@f&ﬁnGBNutC{mfﬁigvl@ﬁoaHbutvlfsnﬁQ/kg In
such as wettin uspendi r

sweet eni ngpoth ﬁh%U‘B‘Pd‘TQBE{'ﬁf&%ga'HS’@ﬁ? ?nf%m ab3 t(%\ %"@H&%ﬁﬂ%f?%#&ﬁ&‘kﬁent

t ge pr eseﬂheé@li@éhbéf) aaéiﬂfﬁéﬁloﬁfﬁﬁ aﬁfeﬁi@éemhﬁn@ubﬁﬁﬁlﬁa\f iy Welgﬁamfeih)bat &% kg
adm ni stration" _incl udes e ubcyt.aneous, i n

i nt r avenod®ahqitdefBonP Vﬁﬁﬁna\'ﬁﬁ aH@’ntéédPl%?o Hﬂ@%ﬂﬁgeﬁé fsf Wﬂ]eeci% VBae

I {lt r a%tser m@hgwtt fﬁgl;é@htsmsof tisis @ang@{ $lgheR.infhnise Thaakdminsteian af themsrr(oeugd
sterile in abl e a ueous or,. ol ea ou nsi on

Formul ot oaf et FUES AN RNt epeaed o Bl Al B aR e 4V ANe B areater
V\/en;f)t hng a@ﬂiﬂéﬁhm@@%%&h:&%ﬂﬁé%ﬁ@i a9 ose. | n anot her I
enbodi nment , esent enti on co i ses e .
ST eat her Eofronyauence e GompauER Meyiedhs i RhiS: tde o Shfleredinn,
for intranagldoadye mmt flfédels@éti Grultgbticdestpeatibpof thy unit Hesaafsi form cambe
still anot her enbodi ﬁ p ese t 25 invention corrg H{sees a,rectal

dose f3¥r mused fo incigasg, eéa'iﬂ fally e S Ut dORORIQRL fafex ni"&¥ P§ on
known i n thigetiak Uéntﬁlﬁingaibbutrmm al. o oble Q155 6 05, has s 261 3G; ab, 40,

composi ti gns,of L 0§ dNYENd 38, JP¥%0 085, Ro8PHES Y50, 175, 200, 250 or 500 mg of the
compound of the present invention. In one embadiment, the unit dosage form contains
from about 0.01 mg to about 500 mg of the compound of the present invention. In
35 another embodiment, the unit dosage form contains from about 0.05 mg to about 250
mg of the compound of the present invention. In ancther 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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by any of the well-known techni ques of pharmacy, such as effective
form#d ati on and adm nistrati on procedures. The above consi derations
i n regard Wo 2e8f083506 ve fornul ati ons 30 and adm ni st r at iROT/IprOOTEENTES
are well known in the art and are described in standard textbooks.
Formul ati on of drugs is discussed in, for exanple, Hoover, John E.,
Rem ngton' s Pharmaceuti cal Sciences, Mack Publishing Co., Easton,
Pennsyl vani a, 1975; Liberman, et al., Eds., Pharnaceutical Dosage
Forms, Marcel Decker, New York, N.Y., 1980; and Ki bbe, et al., Eds.,
Handbobk inferfivar ireamathércamhbddiraént] o tusit (3sabeFdim co@bindiem 4hant 0.5 mg to

Phar maceu SO | ation ngt o 1999, Conbi nati ons and
Conbi nau%*#?c“? é‘ﬁwﬁ V\gé)ggl?%ﬁ?ﬁ%ﬁ%tﬂ’boszo? 5 The

conpounds of the present invention can be used, alone or in

conbi nation with other pharnaceutically active conpounds, to treat
conditions such as those previously descri bed above. The conpound(s)
of the ersentUsierinﬂthPl@ a@tion of fktedpbmennceutical ly active

Gosngllf or m or hebresab e Biohdlih PHIHESE (e L hgtrBinotan of Forniies Tor 67
. Accor di ngdeyas a medivamenbedeimast unit desayeasislst orl uniteldbagcaR Ry Ses
o o 5 Shd A6l eGP Shngoatisnt bidse Sp compoting
For mul ae] ofForihiilaandr trer the mapuacadslof 4 medicaplar (FBcess b tak lysayetthMst or
ohar macedtt S8 CAGUIR BT st ob R SRR POt SoHIsS Tafhe
For mullsie 4bave sebtionsnitscussing tretradidiof treatedenp hiarome eebodmadrtyiha ebndion is
enboa nentyitedel RS pbRme S e TP S 5 o iy be co-

adm ni stered with one or nore diuretics. Exanples of suitable
diuretics include (a) loop 20 diuretics such as furosem de (such as
LASI XTm), torsem de (such as DEMADEXTn), benetanide (such as
BUVEXTm) , I. and I%'tahaan:émicaidlaﬂngcsumh as EDECRINTmM; (b) thiazide-type

EVDRODY Ut LTy o st iR il Sheemcbe ovpprs of
ORETI CTm) Fodrmiﬁlmralzaaddqe etdymimefekedm thie zpimpourid partsea AHSAIAHRINTM) |

B

pht hal i m gheater aymu&sumbﬂlt}crslwueto the pal"elnbccbmahumlo e additior) tlEscompounds
HYGROTONT)

qui nazol i nane 9%% ﬂ%@?‘ ?@ggnsé% P"n Eere R%% T %ﬁfgar%ng?eutlcal

pot asg} unsapEnsition edrmns,mg as:omp@bndisf Formal leorélner a phanmaceutically acceptable
salt thereof, and a pharmaceutically-acceptable carrier. The carrier can be a solid, a

liquid, or both, and may be formulated with the compound as a unit-dose composition,
for exampile, a tablet, which can contain from 0.05% to 95% by weight of the active
compounds. Other pharmacologically active substances can also be present.

30 The active compounds of the present invention may be administered by any
suitable route, wherein one exemplary form of a pharmaceutical composition is adapted
ta 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.

35 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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(such as DYRENIUMIn), and am |l oride (such as M DANCRTn1or

MODURETI CTm) . 30 Preferably the co-adm nistered diuretic or dluretlcs
w | be povaseisiasmdasti ng diuretics. Potassi um wasti ng ROIVIB20i/8¢32¢ e
diuretics that can cause an increase in potassium excretion which can
result in |lowered potassiumlevels, including a decrease in serum

pot assi um Exanpl es of potassiumwasting diuretics include but are
not limted to: loop diuretics such as furosem de and torsem de;

t hi azi de-type diuretics such as 35 chl orot hi azi de and

hydr ochl Orncﬁﬁmittfb?ieﬁ&mdet [thé bral hdfnihishationy pey the Q?bﬁrﬂeﬁd@arﬁﬁefmm. In
chlorthal i dc%g ZOOB@OMOOP CT/ D32007(. 003207 51 n anoth
embodi menfMOBHEBRONIBRY, thE B T IE8Yhriee!. |5U6h a%lorr@g?fr@ie @dozenge.

adni ni st emeshichisbiig doédg@ﬁolﬁisuﬂﬁtdompohﬂd§éﬂ Ftdrmara@u Rer aeérb@mamwommm
| oop di uretllac i s sel ected fromfurose Fst!J_)ﬁ)rsemde I n

til
anot her eWHBANAERMNOTGH ”Yf'rntsndF‘éhec‘Eﬂ?ﬁ 1258 A Soﬂ’eldpsﬁ%“"yf%s
co- adm ni gkenesy d&ﬁd?lsélbﬁﬁ’&ﬁ‘@dé@ntddi nedy del praparel Qfithemkeri BBMg s, one or

nore conpounds ni st ered W|t

10
t or serP de. In af‘ﬁ"“&ﬁﬁ'ﬂ‘h@‘?’"@%&[ﬂl Pr@'h‘t'%t@ﬁ%" a}ay?!?grnéa&lg SeRgiorgy Liquid

For mul ae Ho®dgel fbrmigsr BRil SEMARTRIIEHENES, 9 dxinibld, fyhaﬁrhéb%uhwn? acceptable
diuretic. In still another embodi nent, the thiazide- type diuretic is

sel ect ed PRYBIARSYMIARS: LUSREISQNSNEYHRS, @R SIS RoRsdiniag insy diluents

hydr ochl Ob@hhxbawué@d inl the i (le'g M e BuEH B sBRIdhs al%BQnechﬁﬂir%e
conpounds rrrul 5 adm nistered w

e
chl orothi & JPlﬁeé“ 3=|3H°§15‘F W‘{eﬂﬁﬁo‘ffﬁ@?%@%@&ﬁ ng, E"f‘]‘@r I5g (3B éW‘é‘%fF‘rB'BE}n&Qd’Sf
Fornulige pe@iming ag’@b{tsbe co- adm nistered wt h hydr ochl or ot hi azi de.

I n anot her embodi re conpounds of Formul ae r
be co-adni ni stBranﬁ'\ﬁ FW%B‘?‘ ;HD ﬂ‘?'}r{g“’ﬂb@ CRTRTEER @, Paf’éﬂfgftal tiiqse“foym '

anot her eFﬂmdmtﬁmbdmtrhﬁrambﬁ“hﬂéludésdfdﬂ%xﬁMﬁ!@, slideuRihk6ud Bjections, mtravenous
chlorthal [ done. 20In

ot ol o riaRShs, TapeBRC N, niRPc e e SAaS el FRPLTon G PEIRa,
converti nm]@w@ﬁrepal‘uthhé @.¢, steamjbasblebqssbusaddioagmoud bk aEfnBions) may

oo b B L ARyt R 5 Dk G55 ElaBre o™
enal apri | aﬁ&uc@a@sn&ﬁ@@@&@m ENALAPRI LATTm rampril (such as
alacal FNECEAK T HEONNTIE AN I e e NS
(such as &M é‘dio‘tﬂdr'émtaﬂdn&ESﬂ'RbteVéem |h\mi_tlbap0mbnsetsraadim faypn fdr itsamabalas
:c\/l:\slll gn i f e@sgr%f%gf %@TBIB albqno%ﬂﬁﬁ%\lgi% ésﬁ[gﬁh&ﬁer emb\é'élmelm the present
25 mventlon comprises a rectal dose form. o
Qther 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
30 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,
1875; 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.),
35  American Pharmaceutical Association, Washington, 1999.

d, Combinations and Combination Therapy
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I n anot her enbodi nent, one or nore conpounds of -Forrmulae | or Il may
be co- 30 adm nistered with one or nore angiotensin Il receptor

bl ockers. Exanples of suitable angiotensin Il receptor blockers

i ncl ude camtesmosisno (such as ATACANDTN), eprosartan (sURIT/IB007/003207
TEVETENTn), irbesartan (such as AVEPROIM), |osartan (such as
CQOZAARTM) , ol mesartan, ol nesartan nedoxom | (such as BEN CARTmM),
tasosartan, telmsartan (such as M CARDI STm), val sartan (such as

DI OVANTn), zol asartan, Fl-6828K, RNH 6270, 35 UR-7198, Way-126227,
KRH 594, TAK-536, BRA-657, and TA-606. I n anot her enbodi nent,
one org nore conpounds of Formulae | or Il may be co-administered with
one or nore cal ciumchannel bl ockers. Exanples of suitable cal ci um

WO 2008/ 053300PETAMRIRTIT HuBpEers inMpatiphsanpaesess 3lopper [gembination

f edi R |
(such ns Bt B et o s e o
(such as mmmﬂw-m%wmmmm@iﬁzﬁﬁw%mﬁe@Amnzww
DI LACORT ,
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and DYNA such as , felod pine 10
(suchltas @Lna\maamﬁformwrgarsawa ocsgu%fw@s}) m@Amm*ya Y-Heerardingly (8 6@ as

VASCORTM) eglélgﬁalﬁﬁéﬂ' fh'e ngﬂfghﬁiirmoﬂ?pnseé Rk HAR Fdtreatifg Q%Bhdﬂhdﬁ he. and

NNC- 55- 03 ahot | ment, one or nore compounds of Fornul ae
| or Il redmibistetiog ttatinenwbacte@ therageuticaliefigetivesieoust pEONS YIREPs .

EE%EEREE\#{%"%@Q?B* P?mf(ﬁ S’B%ﬁlcé;?r&el d?’%&g %f:llhﬁé{rl gléarfw%éﬁht:@aﬁ% gﬁtg:ﬁ

COREGTN) , compeinds. (nsanathes erborimeabthy praseaiinvaigpd compiisss aa&harmﬁmbmm
XLTn) 45 beg 1? Q%Hrphsggsg%mﬂmen%pmw Pbrﬁ%)uxa(esmm Bfie bEVOEOLTM)

netoprolor , atenol ol (such as
TEwanmgdlthnamiﬂrmﬁcwmﬂv aelive/carpRMds, arte BhArsIRseuticafiasresabiol ol .

| n anot heg,ggpodi ment, one or nore conpounds of Formulae 1 or Il may
be co- 20 administered with one or nore al pha bl ockers. Exanpl es of
sui t abl e al phan BN®erbpdimeans| Aiger Frose 6§mﬁouruk§>e>§far§w{a% Eerdhmay be co-

CARDURATM} 4 1 iRIBRIEX Wﬂﬁ %ar& H\%re( &.uréﬁc@seiarﬁ;ﬁétzmu‘dﬁa auurémammexaﬁ RiEE N
as HYTRI NITY"

CDRI - anot her
one. 070 noielios PR UTeresHaas LASIATD), ﬁﬁ%@ée&%ma&%[?ﬁ"zééggﬁ} it
one or msénéthﬁiearélﬁhaastémkﬁm aﬁﬁ’?\l%é%b%c@f(s&h%ﬂ E@@tmmﬂr&
beta bl ocker 1s | abetal ol (suc NETm_or  TRANDATE
thiazide-type diuretics such as chloroth1a7_ide (such as DIURIL™, ESIDRI
HYDRODIURIL ™), hydrochlorothiazide (such as MICROZIDE™ or ORETIC™),
benzthiazide, hydroflumethiazide (such as SALURON™), bendroflumethiazide,

-+ 25 methychlorthiazide, polythiazide, trichlormethiazide, and indapamide (such as
LOZOL™); (c) phthalimidine-type diuretics such as chlorthalidone (such as
HYGROTON™), and metolazone (such as ZAROXOLYN™Y; (d) quinazoline-type
diuretics such as quinethazone; and (e) potassium-sparing diuretics such as friamterene
(such as DYRENIUM™), and amiloride (such as MIDAMOR™ or MODURETIC™).

30 Preferably the co-administered diuretic or diuretics will be potassium-wasting diuretics.
Potassium-wasting diuretics are diuretics that can cause an increase in potassium
excretion which can resuit 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

35 chlorothiazide and hydrochlorothiazide; and phthalimidine-type diuretics such as

chlorthalidone.
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I n anot her enbodi nent, one or nore conpounds of Forrulae | or LI may
be co-adm nistered with one or nore al dosterone receptor antagonists.
Exanpl es of suitabl e al dosterone receptor antagonists include

epl er enonewhHuasns3880 | NSPRATM) or spironol act one (such aCT/iaB2007/003207
ALDACTONETmM) . 30l n anot her enbodi nent, one or nore conpounds of

Formulae | or Il may be co- administered with one or nore renin
I nhi bitors. Exanples of suitable renin inhibitors include aliskiren
(SPP 100), SPP-500/600 and YS-004-39. 35 KKits The present

i nvention further conprises kits that are suitable for use in
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I N~ ano e nove erne
pr epar i ngof Fremetaedaoutideawlhe Foatdminisered mthlhwd@pblowhl%d%d fromthe

o bydr asi ny 110 30pRe; piBAREE Y B RoRFHARAE B drle 1AERIRE/ BB A
254- hydr aadministeredith exgitleaiiputine-typealivigir doistibanaieer embodiment, the :
phthalimidine-type diuretic is chlorthalidone.

20 In another embodiment, one or more compounds of Formulae I or il may be co-
administered with one or more angiotensin converting enzyme inhibitors. Examples of
suitable angiotensin converting enzyme inhibitors include quinapril (such as
ACCUPRIL™), perindopril (such as ACEON™), captopril (such as CAPOTEN™),
enalapril (such as VASOTEC™), ENALAPRILAT™, ramipril (such as ALTACE™),

25  cilazapril, delapril, fosenoprit (such as MONOPRIL™), zofenopril, indolapril; benazepril
(such as LOTENSIN™), lisinopril (such as PRINIVIL™ and ZESTRIL™), spirapril,
trandolapril (such as MAVIK™), perindep, pentopril, moexipril (such as UNIVASC™):
fasidotril, S-allymercaptocapiopril, and pivopril.

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

30 administered with one or more angiotensin || receptor blockers. Examples of suitable
angiotensin 1l 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,

35 UR-7198, Way-126227, KRH-594, TAK-536, BRA-857, and TA-608.

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

administered with one or more calcium channel blockers. Examples of suitable calcium ~
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yl-2-furyl me | ene 0X0-5 8-t et rahydr onapht hal ene- 2-

te: In another embodlmen one or more compounds of Formulae | or It may be co-

administered with one or more beta blockers. Examples of suitable beta blockers

include timolol (such as BLOCARDEN™), carteolo] (such as CARTROL™), carvedilol

(such as COREG™), nadolol (such as CORGARD™), propranolol (such as INNOPRAN .. - -

XL™} betaxolol (such as KERLONE™), penbutolol (such as LEVATOL™), metoprolol”
{such as LOPRESSOR™ and TOPROL-XL™), atenolol {(such as TENORMIN™),
pindalol (such as VISKEN™), acebutolol, and bisoprolol.

In another embodiment, one or mare compounds of Formulae [ or Il may be co-
administered with one or more alpha blockers. Examples of suitable alpha blockers
include prazosin, doxazosin (such as CARDURA™), phenoxybenzamine (such as
DIBENZYLINE™), ferazosin (such as HYTRIN™), CDRI-93/478 and CR-2991.

In another embodiment, one or more compounds of Formulae | or Il may be co-
administered with one or more alpha-beta blockers. An example of a suitable alpha-

.beta blocker is labetalol (such as NORMODYNE™ or TRANDATE ™),

In another embodiment, one or more compeounds of Formulae | or I may be co-
administered with one or more aldosterone receptor antagonists. Examples of suitable
aldosterone receptor antagonists include 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
inciude aliskiren (SPP 100), SPP-500/600 and YS-004-39.

K. Kis
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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L. Intermediates
In another embodiment, the invention relates to the novel intermediates useful for
20 preparing the compounds of Formulae | or 1l
In another embodiment, the novel intermediates useful for preparing the
compounds of Formulae | of Il are selected from the group consisting of:
4-hydrazinyl-2-methytbenzonitrile hydrochloride;
4-hydrazinyl-2-(trifluoromethyl)benzonitrile hydrochloride;
25 - ¢ -4-hydrazinyl-2-methoxybenzonitrile hydrochloride;
5-hydrazinylpicolinonitrile dihydrochioride;
6-hydrazinyl-2-methylnicotinonitrile;
4-hydrazinyl-2-{methoxymethyl)benzonitrile hydrochloride;
2-((dimethylamino)methyl)-4-hydrazinylbenzonitrile dihydrochloride; and
30 2-(benzyloxy)'-4-hydrazinylbenzonitr‘t!e.
In another embadiment, the novel intermediates useful for preparing the
compounds of Formulae | or 1l are selected from the group consisting of:
ethyl 7-(4-fluorobenzylidene)-8-oxo-5,8,7,8-tetrahydronaphthalene-2-carboxylate;
methyl 6-(cyclopentylmethylene)-5-ox0-5,6,7,8-tetrahydronaphthalene-2-
35 carboxylate;
methyl 6-(cyclobutylmethylene)-5-0x0-5,6,7,8-tetrahydronaphthalene-2-

carboxylate;
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5 di sckosed in COVWPENDI UM OF ORGANI C SYNTHETI C METHODS, Vol .« |-V
(published by Wl ey-Interscience) or other standard reference books):
Schene 1 below illustrates the general preparation of the pyrazoline
conpounds WO 2008853pksent i nvention. Unl ess ot herw se stPETEI007/HS2R1,
R5, R6, R8, and X substituents 10 shown in Schene 1 are defined as in
t he various enbodi nents of-the invention previously disclosed above.
SCHEME 1 R5NHNH2 Met hod B Method A: Preparation of

a, 13-unsaturated ketone 2 Method Al 20Pyrrolidine (1.2 equival ents),
or another cyclic secondary am ne base such as piperidine, is added

to a mxture Qinf8lRnm- J(tglér&hﬁﬁ%mwm?r}‘ewlen%&@,h}ei@trﬁiélﬁ#&a(oa%a:ente-z-

equi val ents) inan alco such as net hano mJmol  Ket one a
room t enpeB®wiade; About one to six hours later the mixture is cool ed

to about OC. Jhg, besdld-{ReaRyE62PlRaR4lBrbinylpkrd eang washed, for
exanple wth a cold al cohol such as nethanol, to give a, 13- 25
unsat ur at effakydtrenpphihalafetherrb@ylat®l ni xt ure of ketone 1 (1.0

equi val ent) wpawﬁggg@ﬁlfﬁgﬁaﬁ%o@gg%w@mmyaPqnaﬁltnﬁsvaﬁ@w)at ed

hydrochl oric acid’and et| | uxed oveérnig Al'ternatively, 4
N 30 K9 dryigenelmataiomeridinedrentativiai®in be used instead of concentrated

T eren” IRt K sck e lhieutidoigher
carboxylate;

methy! 6-(cyclopent-1-en-1-yimethylene)-5-0x0-5,6,7,8-tetrahydronaphthalene-2-
carboxylate;

15 methyl 6-(2-furylmethylene)-5-ox0-5,6,7,8-tetrahydronaphthalene-2-carboxylate; -
methyl 8-(3-furylmethylene}-5-ox0-5,6,7,8-tetrahydronaphthalene-2-carboxylate; ’
methyl 6-[(2-methyl-1,3-thiazol-5-yl)methylene]-5-oxo0-5,6,7,8-

tetrahydronaphthalene-2-carboxylate;
methyi B-(isoxazol-5-ylmethylene)-5-ox0-5,8,7,8-tetrahydronaphthalene-2-

20 carboxylate;
ethyl [3-(4-fluorobenzylidene)-4-ox0-3,4-dihydro-2H-chromen-7-ytlacetate;
methyl 3-(4-fluorobenzylidene)-4-oxochroman-7-carboxylate;
methy] 3-(cyclopentylmethylene)-4-oxochroman-7-carboxylate;
methyl] 3-(cyclopentylmethylene)-4-oxochroman-7-carboxylate;

25 methyt 3-(cyclopropylmethylene)-4-oxochroman-7-carboxylate;
methyl 3-(cyclopentenylmethylene)-4-oxochroman-7-carboxylate; and
N-(6-(cyclopentylmethylene)-5-ox0-5,6,7,8-tetrahydronaphthalen-2-yl)acetamide.

30 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 fo be limiting. The starting materials

35 used to prepare the compounds of the present invention are commercially available or
can he prepared using routine methods known in the art (such as those methods
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WD 2008/ 053300PCT/ 1 B2007/ 003207 5A sol ution of ketone 1 (1
equivalent) in tetrahydrofuran (approximtely 2.5 mJmol ketone 1) is
added dropwi se under nitrogen to a 1 Msolution of lithium

hexanet hy| Wiose8as83de i n t et rahydrofuran (1.05 equi val erRE)IBZHHOESA07
with an ice bath. Once the addition is conplete, the resulting

m xture is stirred for about 30 m nutes. A solution of aldehyde RI CH
(1.05 equivalents) in tetrahydrofuran (approximately 2.5 10 niL/ mmol
ketone 1) is added to the m xture which is then allowed to warmto
roomtenperature under stirring. After about two hours, the mXxture

I's quegchg c|%éd1ma:a@MPEN@Ummovammblwnﬂaam%mtm@st g6l wit h et hyl
acetate. The organic layers are dried over sodiumsulfate and

concent r afrsdlisteReyWViRinisrerirnce) potherstandaed wferands kepkgk 11 ash
chromat r ogr aphy (et hyl acetate/ heptanes) or reverse- phase HPLC

| S(acetonitrile/water/0.1%trifluoroacetic acid) to give

a, p- unsat ur at e?rhesteghbelow ilfusirpigs the QWF%B@W@IOE@M@@&Q%OB@? compounds

m xture Opy @e%ré!a@%f"mérﬁ?o‘ﬁd Uﬁ?és@%ﬁwe%mké SRR, the F@B"Fl!ﬁalfﬁ e, ét@%"éﬁ@ﬂﬂ&)ents

hydrochl ori de '( )., and_absol ute et hanol &Rr oxi mately

m/ mmdP aShawn Q‘Cﬁ%hﬁé'@th?f&tc@ﬁn%?‘bﬁ‘éh?)’a‘?%ﬁmww9 ﬁirﬁéﬂt'@nd
stirred abr&%@?d@é&%s@@%bé@m 4 to 24 hours. The m xture is tholed
to roomtenperafure and filtered. The resulting solids are washed

wi th ethanol to give pyrazoline 3. Schenme 2 belowillustrates the
further derivatization of the pyrazegpoHpmgonpounds 25 prepared in
accordanCe wth Schenme 1. Unless otherwseé stated, the Rl, R2, RS,
Roo, R51, R52 and X substituents shown in Schene 2 are defined as in

the various enbodi mentg of the inventio eviously @i sclLgsed above.
Al ternatively, dyr i nesk'gi0 g, ?Yﬁg‘gﬁﬁalﬂﬁél_ﬁobt aiyméd Yusing a

ketone 1 startin eIF‘Sl alvetaxi ng ST’ e dveRGt Ban 8° R St L4 uent s
(and protecting d&hd, then deprotectind t,hose substituents, a Rpeeded
30usi n§ conventional protecting chem stry). SCHEME 2 WO
2008/ 053300PCT1I1 B20071003207
Method A: Preparation of a.-unsaturated ketone 2
Method A1
20 Pyrrolidine {1.2 equivalents), or another cyclic secondary amine base such as

piperidine, is added to a mixture of ketone 1 (1 equivalent) and aldehyde R'CHO (2
equivalents) in an alcohol such as methanol (2 mi/mmol ketone 1) at room temperature.
About one fo six hours later the mixture is cooled to abdut 0°C. The resulting precipitate
is filiered and washed, for example with a cold alcohol such as methanol, to give o,f-

25 unsaturated ketone 2.

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
30  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.,-
unsaturated ketone 2.

Method A3
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Met hod C. Pyrazoline Acid Derivatives 2.5 N sodi um hydroxide (2
mUnmol pyrazoline ester 4) is added to a solution of 10 pyrazoline
ester 4 (hwedgujswaidzent) in tetrahydrofuran (6 ni/ mmol pwoaastdknmest er
4) and met hanol (2 nL/mmol pyrazoline ester 4). The resulting m xture
is stirred at roomtenperature until the reaction is conplete as
determ ned by PLC (1 to 24 hours). The m xture is concentrated under
a streamof nitrogen to approximately half of its original volunme and
acidified with aqueous hydrochloric acid to reduce the pHto | ess

t han out 154 i r to

Gi ve tho. pyr ag o ar SEkefons ¥ (1 Siicl bR aNRER (RRDIRAEEZY (A
R2 substmUmmolbaﬁon@é)l&ﬁddgadmiwndaé@trmn togt 1 plsciationiahdthissn er 4
with a st f t hi um
nexamet hy|Araeaefiaaelh B géf‘“‘é 05 SRR (P bl

al kyl ha|®tmv§ th@xddlmlsaomeﬁeé wh&z@mm@reegsterrecbfahab%ﬁioB@nutes A

hydrol yzedyagy g?él‘aélk)gn% 151?@"?"1}\*9 @vél@ntfs %ﬂl‘B’gRﬁurﬁh ‘(év{dﬁéﬁ:ﬂately 2.5

pyrazol I ne acl 't ne S er rivat

25N- (B dimi'rmyal &etone ) ismddpd ke tr@trwymtaawb@hl is therlallowask e oarorte sronp 1. 2
| d
gq?'l"gqﬁ:\%ﬁ% tﬁyé%ﬂﬁ& éﬁﬁﬂﬁf%ﬂ%hé?&ﬁ@vé Ruﬁﬂ@ Whéw)gﬁre% qR¥rReaWie aci
4- (di et mattaﬂﬁed@)nmgrwruﬁwn@q apd exfcﬁot%l with %t}whafie@mwmmrgamc layers are
t et rahyd
et rahydrgfy Uro%@hécﬁl d}h Z#‘aqe UHq B%;ﬁc’éﬁf?étbaem& lﬁ@'&%’cﬁ 2 éﬂuﬁﬁdﬂ dl?y @a gel

stirred overni ted wth excess acl

ext r act edagh tchromaiqmrap@m(@thﬂ acelaéemnipnes or reerse-phase HPLGC

2008/ 3 Q s indue is

i ssol ved T RaRHOAIR o Rt AT By GEDH A Ellral b ReloRE 2

chromat ography with ethyl acetate/heptanes. The desired fractions are

combi ned lﬂ@ﬂo&ﬁ?%&ﬂoﬂ@ebﬂn@é:\éﬁtl&yrazo' ine ester 7. |If substitution

at the oline acid 6 can be used in place
of pyrazol i ne Aamixtliré of ¢ B-uishtucatedrketove ai'bmnmi) Bydrden©ERINHNHLY es

2- (1H benzotriazgle: 1-y0-1, 1,3 3-te | uroni.u

hexaf | uorWﬂﬁ%&ﬁ ?21 %’11 g"ﬁ?f%h ?hd?'?%ﬁqﬁ%\g 2B (Wwoﬂmni%%Pwaoh%ﬁam ne
(1.5 E'Cm)'Onsaﬁfrﬁe@ﬂél@rﬂeQm%@pafyeﬁﬁrﬁmeﬂgcﬂiarfd)ﬁmeﬂelmﬁdn&fsw@fdr@baut4to 24
sol ution of gyrazollne add 5

o7 ot hol e TS e oticH & odh teriperars S isser HHo/@eriing selde e

am ne NHRRddR24d with ethanol to give pyrazoline 3.

Scheme 2 below illustrates the further derivatization of the pyrazoline compounds
25 prepared in accordanée with Scheme 1. Unless otherwise stated, the R", R%, R%'R®;
R* R% 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
30 using conventional protecting chemistry).

SCHEME 2
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15 (1.5 mml) is added. The mixture is stirred for another hour. The
m xture is then filtered and purified by reverse-phase HPLC

(acetoni t rybonaiseft 0- 1% trifluoroacetic acid). The fraghi@Bd7003207
cont ai ni ng pure product are conbined and |yophilized to give
pyrazoline amde 8. If substitution at the R2 position is desired,
pyrazoline acid 6 can be used in place of pyrazoline acid 5. 20
Method G Chiral Resol ution The pyrazoline conpounds of the
present invention (including the precursor internediates) can have
two or nore chiral centers. Wiere the synthesis yields a conpound as
a mxture of ehadtilomers or diasteReomexs, the desired enantiomer or
25 di ast er eopet. he desi¥¥H- enainty oprerical | y-enriched mixture or
diastereonericarly i d M®WWUr%)Wta ot ai ned usi ng '
conventional cHiral resolution nethdds. venti onal nethods that can
be enpl oyed | pcl ude chromat ography (such as O sssppercritical
fluid chronﬁ%@ﬁ?ﬁ hyPhR*an asymefsi esin. Exa *%%i;ﬁ usef u

resins include, t are not limted to Chiralcel O |, Chiral pak
AD-H, . Chiralpak | A and 30 Chiral pak AS-H Concentration of the eluate
affords the erif m xture. The sR ' ri ched
pyrazoline c%@Np t her derivatized i
manner - anal ogoug' t > o
3a, 3b, and 3c below iJ lustrate several altdrnative syntheti
35 thaf can be sed to prepare the RENHNH2 ydr azi ne reageht éﬁployed
in Schene |. Unless otherwi se stated, the R81, R82, R84, .and R85

.and 6. ReNoy

substituents shown in Schene 1 are WO 2008/ 053300PC11132007/003207 5,

defined as in the various ‘enbodi ment's of the invention previously

di scl osedvebve:: Rhdzdinel, p&@Atigesar Y| or heteroaryl. SCHEME 3a
SCHEME 3b |. , 14+ 2 nff} , NH2Met hod | Ar"NH2 15SCHEME 3¢ Ph
l\éaé\lﬁz sodihm hydro;ZQi'de 22 méfmmol pyrazol?ne ester 4) is added to a solution of

10 pyrazoline ester 4 (1 equivalent) in tetrahydrofuran (6 mL/mmol pyrazoline ester 4) and
methanoi (2 mL/mmol pyrazoline ester 4). The resulting mixture is stirred at room
temperature uniil the reaction is complete as determined by HPLC (1 to 24 hours). The
mixture is concentrated under a stream of nitrogen to approximately half of its' original
volume and acidified with agqueous hydrochloric acid to reduce the pH to less than about

15 4. The mixture is diluted with water and filtered to give the pyrazoline 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 hexamethyldisitazide

20 (LHMDS), and an alkylating agent, such as alkyi halide R®X. The alkylated pyrazoline
ester can then be hydrolyzed as described in Method C to fumish the alkylated
pyrazoline acid 8.

Method E: Pyrazoline Ester Derivatives
25 N-(3-dimethylaminopropyl)-N'-ethylcarbodiimide 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 exiracted with ethyl acetate. The organic
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X =1, Br, C Mthod H Preparation froma Hal ogenated Aryl Nitrite
A sol ution of a para-hal ogen, substituted aryl/heteroaryl nitrile is
refluxed wth an 20 excess of hydrazi ne nonohydrate in an al cohol,
such as etwanols/sidpon conpl eti on of the reaction, the MACHIBRE7/DS207
diluted with water and filtered. The aryl/heteroaryl hydrazine can
then be converted to the hydrochloride salt by treatnent with an

equi val ent anhydrous hydrogen chloride in diethyl ether. The

resul tant hydrazine hydrochloride salt is isolated by filtration. 25
Method I: Preparation froman Aniline Aryl or heteroaryl anilines
can be coapesid @ﬂpbmtécherm'eelde@tsrtﬂémearwﬂucmbrdnﬁtmwnd putidd by sitiea by

di azotization a se Y nice-
20081055 S5LPRREISSTIPIY U BCctaeieRinety 4 o fetine Tarfiprs A chmpned
strong agmdenapaated to @u@fpyae&omwrtw arf subshiygion ahthe R poatibal isddesired,
aqueous sulfu I C ‘ifd’ % e&t c’ W t h sodl um né%rite (usually 1 to
1.1 equi \Pé(faéﬁ Ing acidypcap bg ush HP%@?&P&W&P'Q‘%%, usual ly 15 to 60

m nutes, the resultant mxture is added to an ice-cold suspension of
excess st ous chlorjde, in g strong aqueous acid, such as

concelft r MMMM&OUS sul furic acid. The mxture
i's Ehen al | ?V\@mHmegaeotmdﬁ-ﬁqr)rmmstt@maétgylumldr@hemﬂhemph@smﬁte (fibe
mxture is en neutr ueqQus

St ot e BRGPIoE HAE Sforonde BRI 0L e e bl Sentbigen &
aryl/h tet gb?artfmpwd{;@m ﬁlleoluff&iﬁoquwélzbhfé ff@ar(y hdiblﬁh azmn of gmdmfn be
converted,to rochl oride sa rea u

anhydr ous Gty EYER }'1"5 HEXEHE F %&f’ﬁ$¥°f&bﬁé &e M/['%Yggl ne
Eydr oghl qn lsdﬁn@ahg adolﬁ‘erc]il smbamﬂdrd)u shibéd ’lfotr éﬁbtﬂ@ﬂhodvbtfh?ﬁﬁxtgreaﬁ ¢he-filtered
reparati o rvi nal i el ter ) razln

e Dbt ai 10l RYTED A IvAT e aRe 1P Gper SR MARr S ifpr o asin g
Ihydr aé One‘racﬂoﬁd”l@)nmmag pee wbdict pad &@m{mz%xgtl bpigﬂzedao gﬂg;pbmﬁpﬂmawmde
i gand, a ani 5). Advance nt hesi s
Catalysi '35 5ufioh SE9gE SRR He3ltpa irazplesh s e REED bRLAPOR HiasT o
45, 5935-piraAdinkslaclddnd Baron (2002) 43(12), 2171-2173; \Wagaw et al.
(1999) 121(44) 10251-10263 (Method J). The coupl ed product is

subsequent |y hydrol yzed by refluxing in aqueous acid and an organic
co- sol vermethstiGa Gitral Besalbtedr of uran, to yield the aryl/heteroaryl 25

hydrazine ( I\/btrﬂg %yr@zbline compounds of the present invention (including the precursor

intermediates) can have two or more chiral centers. Where the synthesis yields a
compound as a mixture of enantiomers or diastereomers, the desired enantiomer or

25 diastereomer (or the desired enantiomerically-enriched mixture or diastereomerically-
enriched mixfure) 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 1A and

30 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 3¢ below illustrate several alternative synthetic schemes

35 that can be used to prepare the R*NHNH, 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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Schenme 4 below illustrates a synthetic schene that can be used to
prepare ketone 11 (i.e., ketone 1 wherein Rs is methoxycarbonyl and
R6 is hydrogen) for use as 30 a reagent in Schene-1. SCHEME 4 WO
20081053309BCU#sB2007/ 003207 5 Methods L and M Pr epar SRGToB2@{7/003207
Tetral one 11 In a manner simlar to that described by Gerlach
and Wl I mann in Tetrahedron Letters (1992), 33(38), 5499-5502, ketone
11 can be prepared from phenolic ketone 9 by triflation with triflic
anhydride and pyridine in a suitable organic solvent, such as

met hyl ene chl ori de and heptane, followed by subsequent

pal | adj uraHptdhy #ade JJertﬁ.%ré?ﬂfbﬂLlrﬂéﬁtQBfﬂhbﬁr’ﬁreﬁﬂérbﬂ@vmﬂmﬂlsdﬁse@abow and
di met hyl f or mam de and net hanol The synthesis of other ketones

usef ul |H°‘rtrﬁ%reﬁ?‘5§§ﬂépf B#ie®RYhyr azol i nes described in Schene 1 are
described in the literature (for exanple, see Reiter et al.

Bi oorgani ¢ and Medi ci nal Chem stry Lgtters, 7, 2307-2312; Koch et
al., US Patent 5,550,152 15(1996); 38t al . Tetrahedron (2003)
59(31) 5817-5821); Cannon ggssal ., Journal of Medigi nal Chem stry
(1989) 32(9), 2210-2214gsan ugel mans, et ak, ouﬂnal of Organic
Chem.stry (1985), 50(24), -49381)’drazsrach ket nar. be further
derivatized by using routi Zret h gﬁwr'rlg Zart (such as those
net hods di scl osed in CBVPENR: UM OF GANI C Il C METHODS, Vol .

| -VI (published by 20 Wl ey-Interscience) or other standard reference
books) . Scheme 5 PeF&W:! | | ustrates a synt hetic schene that can
be used to prepare pyrazbteR@Mcid 14 (i.e., pyrazoline acid 5a
whereifn X is carbon and the position of the R5 carboxy substituent is
as shown) which can be further derivatized as shown in 25 Schene 2.
SCHEME 5 WO 2008/ 053300PCT/ | 13200 BQhiEtE 3b

1, NaNOy, H*
2. 5nCly H
NH SN N
A Method | AT NI,
15 SCHEME 3¢
Ph
Ph
HZN“NA\Ph PN aq. HC g
Ar-X - AN eh A NH,
Method J Methoed K

X' =1, Br,Cl

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 alcohaol, such as ethanol. Upon completion of
the reaction, the mixture is diluted with water and filtered. The aryW/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 |; _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-

50



13a 013b 5014 Method N Pvrazoline Condensation Pyrazoline 13a
can be obtained by condensation of RaNHN H2 with ,I- 10 unsaturated
unsaturated ketone 12 (prepared as described in Schene

. 1_ Nethod Al)
in a refl XPAYP8FBBhol , such as nethanol or ethanol, afd BRPVY

equi val ents of 4 N hydrogen chloride in dioxane or other suitable
source of hydrogen chloride. After 4 to 24 hours, the reaction
m xture is cooled, and pyrazoline ester 13a is isolated by
filtration. 15 Method O: Chiral Resol ution
St ereoi sonerically-enriched pyrazoline esters 13b generally can be
obt ai ded cglsi miytuse pbiha@elna ihy skerthagueowPaed fwich Bs goperntataddydeashipric
wth a ' LSHNE 1@ . . ¥ te
hydr oca?%%‘r#, t?rsal?(i}%&gss e %gﬁg gktlegié&nﬁg{lm%?fa@ﬁ@ﬂ%? g%etgﬁggg 'g_r?gm%I 2Rk
cont ai ni yteaacbsdipedon of tisna isudllyi $dp G8paindes,(the eaultbriunixRE Badded to
about 50% A [ f . 20 0 at&q ),
and an alﬁz@?%éablgq%e?né?bp o?ra#n%é(% S'Eagﬁggfgy&\‘{%lﬁtﬁ%tﬁg g%ﬁggﬁ% a ggéw%g.al%
di et hyl ardioneerifatadonygimehloristasideasiagiureys seibligaddr ok aukivisripihenddowed to
genergy | YLt to2bsiR tdipBiudl 599 4% hBGrs. The mixture is then neutralized with
o aqueous base and extracted with a suitable organic solvent such as ethyl acetate to
isolate the arylfheteroaryl hydrazine. The arylheteroaryl 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
15 filtration.

Methods J and K: Preparation from Arythalides

Aryl or heteroaryt hydrazines can be obtained by coupling an aryl/heteroaryl

halide with benzophenone hydrazone in the presence of a palladium catalyst, a

20 phosphine ligand, and a base (Mauger and Mignani (2005} Advanced Synthesis and
Catalysis 347 (8), 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
(Method J). The coupled product is subsequently hydrolyzed by refluxing in aguecus
acid and an organic co-solvent, such as tetrahydrofuran, to yield the aryl/heteroary!

25 hydrazine (Method K).

Scheme 4 below ilfustrates 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
30 areagentin Scheme 1.

SCHEME 4
0 O Pd(dpphCl 9
T$,0, Pyridine R E
—_ ———— MeQ X
HO X Method L TfO X Methad M
g 10 0 "
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WO 2008/ 053300PCT/ 1B2007/ 003207 5 supercritical fluid chronatography
(SFC) on an asymmetric resin with a nobile phase conprising an

al cohol (about 30%to about 60% by vol une, typically about 50% b

vol une) anWOcaIS#0Yi oxi de. Exanpl es of useful resins iPrfc?Ylﬁa‘@,'”“‘H\é‘f"
are not limted to Chiralcel QJ-H, Chiral pak AD-H, Chiral pak I A and
Chiral pak AS-H. Concentration of the eluate affords the

stereoi sonerically-enriched mxture 13b. 10 Method P: Hydrol ysis

A m xture of pyrazoline ester 13b in a suitable organic solvent such
as tetrahydrofuran is treated with sodiumtrinethylsilanoate, usually
one td t Hviethodgiliiand MenPeparatide pf Betralerertl at nosphere. The reaction is
conduct ed bet yegi L a8 fiaf THA R0 H)Letth ahh GRITRRNAT, FXAIRISS:
20Pr eparation X Ci

2- chl or o-i4:tieyxif1822)) $8(38H HdA9-5602, ckeloneridotaindiei pdepatediminuphrenofic ketone 2

2-chl oro-4-f.Luor Zeni tri 0. 2 |.ne
nonohydr at%yet"b%!%q'prrlﬁﬂr@ﬁfkwﬁf,(a%gr%"%{' %&n%?%@oﬁgmgé@%@f ?Lﬁ:?('eag for
4 hours (rivethilede ehlaride SodhbeptaBs follohed byisubsegpengsllddiumeadalyiadh wat er
(200 ). eci nit filter « WM ~and. dried
to gi \flﬂé acﬁTQ(ﬁ?y?%ﬁ{V@hé?%fb%&wﬁ%xyeﬁ gﬁ%@@ﬁﬁ?@d%@@é@%{@ ed in
di ethyl ether (400 nL) and treated with 2N hydrogen chl ori de/ et her
(50 nL, 100 1) oY i ' '
30et her, and ng?'lees 3 niﬁggﬁ %gt%é'pﬁt%%e%oﬂ%ﬁﬂ& dt b é?fes?% f‘%@ﬁ?@ ﬁ?rta \r%l“f"'le‘g s %Eérﬁ)\éh
hydr ochl dniSthems faareldetaitedlin the(lidattrey (forkxathpieyske Reités atiab| BiporghhicNIVR
(400 MHz, ﬁ%‘ r}? 3 :3)0 7l.§§) 7.74
(d, 358, PIEHeERgl Chaiiy|diess . o7 0t foch 1 4f Usbareiasfo 2 | 7\
1 H). 1ES-(V828) Ferrd68t fl\Viathahe@BR{2QLH) &0(2dh 5217-5821); Cannon et al., Journal of
" Medicinal Chemistry (1989) 32(9), 2210-2214; and Beugeimans, et al. Journal of
Organic Chemistry (1885), 50(24), 4933-4938). Such ketones may be further
derivatized by using routine methods known in the art (such as those methods disclosed
in COMPENDIUM OF ORGANIC SYNTHETIC METHODS, Vol. 1-VI (published by
20 Wiley-Interscience) or other standard reference books).

Scheme 5 below iitustrates a synthetic scheme that can be used to prepare
pyrazoline acid 14 (i.e., pyrazoline acid 5a wherein X is carbon and the position of the
R® carboxy substituent is as sho'wn) which can be further derivatized as shown in
25 Scheme 2. -

SCHEME 5
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WO 2008/ 053300PCT/ 132007/ 003207 5H3c

4- hydr azi nyl- 2- et hyl benzonitrile hydrochloride A m xture of

4-f | uor o- Zypebdykizenzonitrile (20.4 g, 151 mmol ), hydr agTng2007/003207
nonohydrate (14.6 niL, 302 nmol), and ethanol (80 nmiL) was refluxed for
48 hours (Method H and Schene 3a). The mi xture was diluted with water
(200 m.). The 1O0precipitate was filtered, washed with water, and
dried to give an off-white solid (16.1 g). The solid was suspended in
di et hyI ether (400 nL) and treated with 2N hydrogen chl ori de/ et her

(55 nL, 110 nmol). The precipitate was filtered, washed w t8 di et hyl
ether, and dried to give 43hydra2| nyl - 2- met hyl benzomtnrh i :
hydrochl oride as a Wite Sqlig (15RENfg~1H285 0 mol, 56% yield). 1H

gRl2 tbor—s—t H), 15 FoRS., 3

H, 7.51 (d, J=8&d\z 7 6.81 (dMetheiN 9 Hage (dd,

J=8.6, 2.4 Hz, 1 H52.35 (s, 3H. ESM5rn/z 148 (M:H). Preparation

3 N, NH2 F3c 204 hydra2| M91-2-(trifluoronethyl)benzonifrile

hydr ochl ori de The title corrpound was prepared &€cor di ng to the

procedure in Preparation 1 from

4-f| uoro- 2- (trlfluororrethyl)benzonltrlIe (1.89,9, 10 mmol), instead

of 2-chloro-4- fluorobenzonitrile, at 80Cto @lve an off-white solid

(1.89 g, 8.0 nnDIthrSI(Wﬁoma@brthy ES-MB mz 202N (MHH) . REpTiisepar ation 4
1

NVR (400 MHz, DMSO- d6

Method O

o 13b

Method N: Pyrazoline Condensation
Pyrazoline 13a can be obtained by condensation of R*®NHNH; with a,B-

10 unsaiurated 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.

15 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 isopropanoi (from about
20 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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N. NH2 0 4- hydrazi nyl- 2- met hoxybenzonitrile hydrochl oride

The title conmpound was prepared according to the procedure in_

Prepar at i ofobhodAsiduem 4- f 1 uor o- 2- met hoxybenzonitril e (4&ipdso7des:8
mmol ), instead of 2-chloro-4- W) 2008/ 053300PCT/ 1132007/ 003207

5f | uor obenzonitrile, refluxing overnight to give

4- hydr azi nyl- 2- met hoxybenzonitril e hydrochloride (3.54 g, 17.8 mol .
54%yield) 1H NVR (400 M1z, DVsO-d6) 8 ppm 3.82 (s, 3F1l), 6.44 (dd,
J=8.46, 2.01 Hz, 1 Fl), 6.64 (d, J=2.15 Hz, 1 H), 7.41 (d, J=8.32 Hz,

Lop o agurerta i ydRabiaply [ cyat Al il 2 mobite phase.

To a sol utdraprisfy @ aicohob Fboot 309610 abaut 60%IhyOrolyme ivpicailylapoutr 5090 by

ater (5 BeBTerlhgule SamaRt bRl i tadd iibre it iR b "

Thi s sol u€hicaicaldil-i$,t ChiraguhkdkD-kin ChalpblaltharfdohiBlpak ASHe Cenrentraton of the

o nycr at o~ CAA s 3o Bl BB nwBhy {26 i) keepi ng the

t enpet@t ure bel ow 10C. The solution was stirred at OC for 15 m nutes
and war neg. [ rature over 30 mnutes. The reaction was

neutrali 29I {%d Gl it Igm hydr oxi de, and the resulting tin 20 salts
were filtered Aomixturgloépyiakdlinatestand 8b #xa suittbédorpanie solventesichvias h et hyl

acet at e, i : nesi Id: apgr. d. The
resul ti ngggrgﬁ?ddgerﬂgag} %Ergat\%gsm@i%@m&@%ﬂﬁ} ls@%ﬁéﬁt‘g’a%g? Iz{féé anc‘ﬁ%(8

t et r ahy dr eduivalentanoider @ained aimosphéraN Thedeedien is hdrehicte hetwelrorcame
(approximptelv .3 nml)...The m xture was evaporated and the resulting
sol i d?iagémei{ﬂi’%?taé@%?h di ethyl ‘ether and dried on the hi gh vacuum
overnight to give a 2.1 mxture 25 of 5-hydrazinylpicolinonitrile

di hydrochl ori to.starti material (875 ng). ES-Ms mz 135 (MtH).
Preparati on 6% .Compouncpgxamples

20 Preparation 1
¥
“NH;
N=—
Cl

2-chicro-4-hydrazinylbenzonitrile hydrochloride

A mixture of 2-chloro-4-fluorobenzonitrile (20.0 g, 128 mmol), hydrazine

25  monohydrate (9.4 mL, 193 mmol}, 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 filfered, washed with water, and dried to give an off-white solid (16.8 g).
The sofid was suspended in diethyl ether (400 mL) and treated with 2N hydrogen
chloride/ether (50 mL, 100 mmol). The precipitate was filtered, washed with diethyl

30 ether, and dried to give 2-chloro-4-hydrazinylbenzonitrile hydrochioride as a white solid
{16.3 g, 79.9 mmol, 62% yield). 'H NMR (400 MHz, DMSO-dg) & 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).

35 Preparation 2
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N, NH2 M' 1 306-hydrazi nyl-2-methylmicotinonitrile To a suspensi on of
6-chl oro-2-net hyl nicotinonitrile (6.2 mmol) in 6.2 nL of ethanol,
hydr azi ne m)noh%/)drate (9.3 nml) was added. The resulti r&lg n’ioxt(ﬁ) &, nas
then 5 hekPéPLy¥b c overni ght. The m xture was cool g VU807
tenperature and 2 nL of water was added. It was heated to 80 C again
to a clear solution and then allowed to cool down to roomtenperature
and finally in an ice-bath. The solid was collected by filtration,
washed with cold 50% et hanol, and dried under vacuumto give 550 ng
of the desired solid product. 1H NVR (400 MHz, DMSO-d6) 8 ppm 2.41
(s, 3 H, 4.41 (s, 2 H, 106.60 (br. WF-1), 7.66 (d, J=8.59 Hz, 1
H, 8.47 (s, 1 H; ESMS mz 149 (Mt Préﬁiﬁaranon?
2- (brononet hyl ) - 4-f | uor obenzoni t e A sol ution of
2-mstty|-4-f|uoro-benzonitriIe (3.5MG 25.9mml ) in 40ni of carbon
tetrachl ori de was treat br succi.n 25.9 mmmol)
and benzoyl per oxi de (15‘?&{5}3\/I rﬁﬁ@m% zﬁﬁ'gr'%rﬂ\’???Péﬁﬂg% heated to
reflux for 3 hﬂqulx&re@@@lﬂedrot@mﬂqtbahemrﬂafee(ﬂﬁﬂeg,aﬁﬂrrahcblpMatmest|r
overnight. The sqli |It red off d wth
t et r achl oPPERYVA %(ﬁs?v\ﬁagg 6“%8W88ﬁ3€%w§'ﬁ@% ufe%gj?gg%ﬁgr Smal
phase fla(aﬂ‘eth@ﬂ Hmndcﬂ&enﬁt:hgr'al}imm|Meava‘§Qillgtee!Mlﬂwmtge(lzmmmmiﬁheg5 -
50% e ace e/h anes radle . TWO pe epa o L1
et er W neRrEERLRS S TRk Al tased £Ru 8RR GEER) BhSins sbid Ba o
fracti onsTigd sdlhlv@%bemﬁdﬁn ﬁ@ﬁyedthan(alocmlc)emu tratied with ANbydvogem yi el d
2- (bronmonet h u nzo |Ie , % yi.el d)
as a whit lg'ﬁe?/'ﬂherl(%g N%Rq?ﬁ 5%@8?%863 glt%rs @%d??tﬁ%étﬁw
7.44 (dt, et&eﬁaﬁ&dn@d 69ng4—h§¢dﬂd)zmyi?2-ﬁ&ﬂ(yﬂ1dmzdm@|leﬂﬁjdrcﬁ;hﬁﬁldbias alwiife, sofid
8.01 (dd, 378 %0 minel, 48 yisidh? 1 RREPRLE MY Slusdty S 8.42 (or. 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, 24
Hz, 1 H), 2.35 (s, 3 H). ES-MS m/z 148 (M+H).

Preparation 3
H
N\
NH,
N=
FiC
20 4-hydrazinyl-2-{trifluoromethyl)benzonitrile hydrochloride
The title compound was prepared according to the procedure in Preparation 1
from 4-fluoro-2-(trifluoromethylbenzonitrile (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 mmoal, 80% yield). ES-
MS miz 202 (M-+H).
25
Preparation 4

H
o
S
N -
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 ¢, 32.9 mmol), instead of 2-chioro-4-
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304-f | uor o- 2- (et hoxynet hyl ) benzonitrile 57 WD .

2008/ 053300PCT/ 1B2007/ 003207 5A sol uti on of

2- (bromonet hyl ) - 4-f| uor obenzonitrile (501 ng, 2.3 mmol)_| t hanol”
(5 n) mas“@%@%%@ﬁmﬂﬁth sodi um et hoxi de (5.6 nL of 0.§Kb$?%ﬁ&$€%ﬁ)in
met hanol, 2.81nmmol) and stirred for 1 hour at room tenperature then
heated to 55C for 2 hours. The m xture was cooled to room
tenperature, condensed to dryness and directly purified by nornal
phase flash col um chromatography on a 20 g silica gel 10 colum (5 -

60% et hyl acet ate/ hexanes gradient). Pure fractions were pool ed and
concen®r afleercbenzpaiile, reduxing:p\eraight|to give 4hydnaginyb-Rymethoxybebemmittiai tri | e

(110 ng, %0 Vi QL 1 %60 )

S ppm 7. o AaORey 5 473 et g8l B 3 LSy ol Sy s oo
H)y, 7.39 (3,6 H))834%6d, =868, BiD1 Hz, HH), 616581, Us2.18 HA) 1 1B, B41 (& ,J=8.38)Hz, 15
Preparat i N - L AL - 2- ynmet hyDbenzonitrile
hydr ochl or 'dagé:(sn?j'{)%oi?’h%ﬂ%%@%@M}%mt hyl ) benzonitrile
(110 ng, 0.67 mol), hydrazine 20 nonohydrate (133 ng, 0.13 nlL, 2.6
mol ) and ethanol (5 nL) was heateq,to reflux overnight. The m xture
was ‘co_lgl ed to roomtenp and condengaéap?r%’tﬁoé' gFl’esi due was dissolved in
nmet hanol and treated with 2.0 N hydrogen ﬁhl oride in diethyl ether.
The sol vent was renoved and the soli WH;ed to give

4- hydrazi nyl-2- (nethoxynet hyl)benza il e hydrochl oride as an
off-white solid. 25 Preparation 1§7

5-hydrazinylpicolinonitrile dihydrochloride

Lt
N

To a solution of 5-aminopicolinonitrile (1.0 g, 8.4 mmol) in 20% sulfuric acid ag.

{20 mL) at 0°C, sodium nitrite {590 mg, 2.2 mmol) in water (3 mL) was sIoWIy added, -

15 keeping the température below 10°C. This solution was stirred on an ice bath for 30
minutes and then treated slowly with an ice cold solution of tin(il) chloride dihydrate (5.7
g, 25.2 mmol) in 20% sulfuric acid (20 mL) keeping the temperature helow 10°C. The
solution was stirred at 0°C for 15 minutes and warmed to room temperature over 30
minufes. The reaction was neutralized with ammonium hydroxide, and trhe resulting tin

20  salis were filtered off. The filtrate was extracted three times with ethyl acetate, dried
over magnesium sulfate, filiered and evaporated. The resulting solid residue was
dissolved in ethyl acetate and tetrahydrofuran and treated with 4 N hydrogen chicride 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

25  of b-hydrazinylpicolinonitrile dihydrochioride to starting material (875 mg). ES-MS m/z
135 (M+H).

Preparation 6

H

S NN,

= =N
-

N

30 6-hydrazinyl-2-methylnicotinonitrile
To a suspension of 8-chloro-2-methyinicotinonitrile (6.2 mmol) in 6.2 mL of
ethanal, hydrazine monchydrate (9.3 mmol) was added. The resulting mixture was then
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NMe2 2-((dimet hyl am no) net hyl ) -4-fl uorobenzonitrile A m xture of

2- (brononet hyl ) - 4-fl uorobenzonitrile (423 ng, 1.9 muvol) and 2.0 M 30
di met hyl amvoeodsdsssh) was stirred at room tenperature f@CTiR200t/§03207

m nutes. The m xture was then concentrated, purified by nornmal phase
flash col unm chromat ography, on a 20 WD 2008/ 053300PCT/ 1 B2007/ 003207
5 g silica gel colum (5 - 45% et hyl acetate/ hexanes gradient), and
concentrated in vacuo to yield

2- ((di met hyl am no) net hyl ) - 4-f| uorobenzonitrile (241 ng, 1.35 mmol, 68

%. 1H NN‘Bafe@t@ ML, o dGhe &lﬂ@t@ v?as%o(e@ldo nﬂorﬁ t@ﬁperétu?e? a2 mk dff)
7.42°(dd, J=9 (td, J=

3.56 (s, YBRLWgS a@zefg liwas 'eea\is'g tol%ﬁei%"hh%ﬂeifl‘d%ﬂé‘“é i 5‘&9@’2 o
2- ((di metday| @eime) BBhyh e.étdwdﬁ@ﬁhémr// lrbﬁﬁ‘?e@fl‘ia‘tﬁ | Tiee sbiaweHsQelbQEd B¢

b R W L i SRR B e
et hanol (desfitd s¥RSyri@REeH Nﬁnmmbmmbtnmso% ﬁpﬁ@etlmsxﬁ Wlileél ARE o H),

cool ed to roomtenperature and concentr at ed ness. e residue
s G55 160 . HPBTEAA (dodmbpO BT F0.ci o, hHbHESMES AR GaL.
chloride in diethyl ether. The resulting solid was filtered and dried
to give 2- ((dinmethylam no)nethyl)-4-hydrazinyl benzonitrile

di hydrochl oride (430 ng, 1.63 mmovl Prepa@dopyi el d). 1H NVR (400 MHz,
DMSO-d6) 8 ppm 9.26 (s, 1 H), 7.80 (dg J=8.59 Hz, 1 20H), 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-M5 niz 191 (MtH). Prepéd ion 12 25 0 Bn

2-(bromomethyl)-4-fluorocbenzonitrile

15 A solution of 2-methyl-4-fluoro-benzonitrile (3.5 g, 25.9mmol) in 40mL of carbon
tetrachloridg was treated with N-bromosuccinimide {4.6g, 25.9 mmol) and
benzoylperoxide {(157mg, 0.65 mmol). The mixture was heated to reflux for 3 hours,
cooled to room temperature and allowed ta stir overnight.
The solid_s were filtered off and washed with carbon tetrachloride. The filtrate was

20 condensed and purified by normal phase flash column chromatogra'phy on a 50 g silica
gel column (5 - 50% ethyl acetate/hexanes gradient). Two peaks separated. Itwas
determined that the second eluting peak is the desired product. Pure fractions of this
peak were pooled and concenirated in vacuo to yield 2-(bromomethyl)-4-
filuorobenzonitrile (1.35g, 0.63 mmol, 25% vield) as a white solid. "H NMR (400 MHz,

25 DMSO-ds) 8 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

i OMe
30 4-fluoro-2-{methoxymethyl)benzonitrile
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2- (benzyl oxy) - 4-fl uorobenzonitrile Benzyl al cohol (3.25 g, 30
mmol) was slowy added to a stirred suspension of sodi um hydri de
(1.15g, 28yd 200863308 N tol uene (50 nlL) at room t enper at wea/aBIdwod37

m xture was stirred for 30 mnutes and then 2, 4-difl uorobenzonitrile
was added all at WD 2008/ 053300PCT/ 132007/ 003207 S once and stirring
continued overnight. The m xture was quenched with water, extracted
three tines with ethyl acetate, washed with brine, dried over
magnesi um sul fate, filtered and condensed. The crude product was

di | yed i A
G ssolved | v UV AR S MIEEMERL ARy PeLERmonyel o
whi t e sol megthahiel (SIVRL)Y(W@Otredtzg wibVBHE N nBetihxides(53Dm{ of 02 MisoluBomm (t d,

o iGH) 2 sl 28 B s (6 o B rSbmt Yemprdifreiéh ndil ss o 44

2- (benzyl fux2)hotird) yTheanixtyre bas zosted to toemliampstue] mdehsed to dryness and

) et RS PTS R RITES P oy ettty o ah Wl ot

and hedat edolumnr(8+ B0% dtbyl aﬁeks\aayhexafféremﬁdbehur eurefsadtiond wdre moaiexband

ext T act od ORHEBEER NGO R Bl 4T dh &“@zaﬁ%ﬁmﬂﬁwﬁﬁrﬁé R i 65s

rS1U|df at e, fﬂghdlezsi‘/d Mae@ndmn‘seﬂwmztgow Dpipth 747 (30, J=8.46, 5.50
ydrazi ny| ben e
ARBR AR 3T %ﬁﬁ%wz@ Mhn & of %9253#@51?@{) 315 H
6. 36 (dd 3&37&;,-7@1-1)71 75 Hz, 6.61 (d, J= 1 61 Hz, 1 H), 7.30 (d,
J859Hz 32 751(m5H) 7.78 (s, 1 H. ES-Ms nmfz 240
(MeH) 1
Preparation 9
H
N-NH,
NE E
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 NiMe,
N

2-{{dimethylamino)methyl)-4-fluorobenzonitrile
A mixture of 2-(bromomethyl)-4-fiuorobenzonitrile (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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25Preparation 14 cycl opent - 1-enecar bal dehyde " To a solution of
sodi um periodate (28.3 g, 0.13 nol) in water (250 nL) was added an
ethyl eth i (150 m.) of 1, 2-cycl ohexanediol (

nol ) . Thee‘gglagdtsfb%ir?ﬁ 0 was stirred for thirty mnutes atj"%gﬁ%?’g%@%
tenperature. To this solution was added 20% aqueous potassi um

hydroxi de (40 nL) and the solution stirred for one hour. The |ayers
were separated and the organic | ayer was washed with water and brine
and dried over magnesi um sul fate. Concentration in vacua provided
cycl opent - 1- enecar bal dehyde as 60 WO 2008/ 053300PCT/ 182007/ 003207 5
a yel | dw @ilicagebeaiumig fs 45% ety aﬁﬁ%é@%lﬁ%eﬁb@d&?”@%@%v@%

colum, t | i ) hithd nuges
I Gl il ke

DVBO- d6) $INIR (40D, Ez-DMISO3de) frppm T2 (ddl, 368.89.8.3087. BB), 7421EdH=9.94H) |
2.50 -2.5 7 2b. = , 3 ,

 oPrenat at%l_égr?azl,é @,765% éefbt}ﬁya?.ae;&az.é@l-lzﬁ H) 358 €3265;2.30 @ s 1),

5- oxo0-5, 6, 7, 8-t et rahydr onapht hal ene- 2- car boxyl at e A sol ution of
5- ox0-5, 6, 7, 8-t et rahydr onapht hal eng-2- ylic acid (5.14 g, 27.6
mol ) ! Peakdal e Mol ecular) in 4N h?&%pc? ﬁbgﬁi)ﬁc acid in nethanol was
heated to relax for 15 ei ghteen hour §HNfhe sol ution was returned to
anbi ent tenperature and concentrategd4n yasuo. The residue was
diluted with ethyl acetate and washg ith saturated sodi um

bi carbonate sol ution and saturated sgditym chl ori de and dried over
magnesi um sul fate. Filtration foll owgd B¥degoncentrati on in vacuo
provi ded net hyl 5-oxo-5,6,7,8- tetralydronapht hal ene-2-carboxyl ate as

3 oxsomm & 18 col TimatRraiioGhethy Y@ Ree Ao BB ORe o) o o1

over 4 m nut esAabixiéraid-f{diretiwilarhindstetint)-bflu@bdennopitie (20 @y, 1. 35N,

(400 MHz, -2 - :

299 (1, MR HorkyRRRel B siq & RhinfyR0 fimily ar s f ) i néaip

(d, J=G. 8]3vla_migh1 atd(] °@. DiRe mki@ré wian cobled)to room temperature and concentrated to
dryness. The residue was dissolved in diethy! 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% yield). '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 miz 191 (M+H).

Preparation 12

OBn

25
2-(benzyloxy)-4-fluorobenzonitrile

Benzy! alcoho! (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-difluorobenzonitrite was added all at
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25Preparati on 16 et hyl
6- (4-f 1l uorobenzyl i dene)-5-0x0-5, 6, 7, 8-t et rahydr onapht hal ene- 2- car boxy

| at e W;gg?s?)oisygﬁeconpound was prepared according tci)d%%%(%ﬂ?

The crude was a m xture of ethyl

5-oxo0-5, 6, 7, 8-t et rahydr onapht hal ene- 2- car boxyl ate, ethyl 6-(4- 30

fl uorobenzyl i dene) - 5- oxo- 5, 6, 7, 8-t et r ahydr onapht hal ene- 2- car boxyl ate
and 6-(4-

fl uorobenzyl i dene) - 5- oxo- 5, 6, 7, 8-t et r ahydr onapht hal ene- 2- car boxyl i c
acid. The mi xture was conbined with 4-fluorobenzal dehyde (0.5 ni),

et hanob ( o0carand stirdngiportipueceemnight. The miges? 953 8veREed MED GEIFIOSYased:
chl ori de/ g illr5te! Bfie PP RiGResiRS Uk ilerdl
was poure r?%?@%%ﬂrﬁq_ﬂ ﬁm%?%%?y@%r{egr\@%%ﬁd&)@@g tobgﬁ/’e etu ﬁ?/)ﬁb

6- (4- f | uorot enuddnsdenEhe Sruds praiuct Wasdissolved in hot ethyl acetate and triturated

556 ey MBSO Give LA Ry SuBReee RiietblgCa8 8 yfioll 8§ % fia) as
J ;73. éz $ a \rgﬂﬂé)solic&. gﬂi NMﬁd (mozulﬂz,znmogdq) 8 pame. JB(sH2 H;'f'ﬁ% (tc(i,;J@fte(F.thAz
Do de eyt M7 8a°7 UG By B8 ek B by i T2 D LS 1 T

Preparation 17 0 15et hyl
7- (4-fluorobenzylidene)-8-o0x0-5,6, % 8-tetr dr onapht hal ene- 2- car boxy
| at e The title conpound was EJF%D@é?e[?&ﬁ ccording to Met hod A2
from 8-o0xo0-5, 6,7, 8- tetrahydronapht haNigiié- 2- car boxylic acid and
4-fl uorobenzal dehyde as an off-white lid (64%yield). 1H NVR (400
MHz, DMSO d6) 8 ppm 1.34 (t, J=7.12 3 H, 3.05(m 4H, 4.34 (q,
.1=7.25 Hz, 2 H, 7.30 (m 2 H), 7.5&fdpBd=7.79 Hz, 1 H), 7.61 (m 2
H, 7.74 Il

N

2-(benzyloxy)-4-hydrazinylbenzonitrile

15 A solution of 2-(benzyloxy)-4-fluorobenzonitrile (4.8g, 21 mmol}, in ethanol (80
mL) was treated with hydrazine monohydrate (2.8g, 2.5 mL, 53 mmol) and heated to
reflux for 3 days. The mixture was cooled to room temperature and concentrated.
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-

20 hydrazinylbenzonitrile (3.8g, 15.8 mmol, 75 % yield) as an off-white solid. 'H NMR (400
MHz, DMSQO-ds) 8 ppm 4.27 (s, 2 H), 5.16 (s, 2 H), 6.36 (dd, J=8.73, 1.75 Hz, 1 H), 8.61
(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 (5, 1 H). ES-MS
m/z 240 (M+H)

25 Preparation 14
0
O~
cyclopent-1-enecarbaldehyde
To a soluiion of sodium pericdate (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
30 was stirred for thirty minutes at ambient temperature. To this solution was added 20%
aqueous potassium hydroxide (40 mb) 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 suifate. Conceniration in vacuo provided cyclopent-1-enecarbaldehyde as
60



20¢.s, 1 H, 8.10 (dd, J=7.92, 2.01 Hz, 1 H), 8.49 (d, -J=1.88 Hz, 1

H. ES-M5 m-z 325 (MtH). Preparation 18 0 250 net hyl

6- (cycl opent yl net hyl ene) - 5- oxo-5, 6, 7, 8-t et r ahydr onapht hal ene- 2- car box -
yl ate woTasassoel uti on of net hyl PCT/TB2007/003207
5-oxo0-5, 6, 7, 8-t et rahydr onapht hal ene- 2- car boxyl ate (3.4 g, 16.7 mmol)

i n methanol (30 nmL) was added cycl opent anecar boxal dehyde (3.3 g, 33.3
nmmol ) and pyrrolidine (2.78 nm., 33.3 mml). The solution was stirred
for twenty hours 30 at anbient tenperature. The reaction was

recharged with 0.5 nL of cycl opent anecarboxal dehyde. The resulting

preci pkt ah@emoﬂ? d g%;@y léYd)VmUé'r%bcﬂ ghégeampp@ oh Q.gx50Mhfle- T8Rddhn, g =

6- (cycl opent ene) - 5- 0xo-5

20081053388 "1139%)017@f@@ﬁﬂ’@#ﬂ%om@flq/‘%#?a?\fﬁﬁéﬁﬂwﬁﬁéﬁéﬂﬂ-f@ﬁwffo‘%% ate as
a solid (@8@ Ant] &lod)ec UHWR ﬂod‘mﬁl@@m&aé% o Y12 1td‘$ m, @ H)l

m nutes (10 to 9 %acetonlt ter over m nut es at

with det e@t3Bdid, #5466,8.1aHz50 HE)2. 5278 (i 2 1—12,8?‘50‘( -0 (m.lIHI'N\?Q?':\Ix @00 H)
MHz, DMSO-4) 5 ppm1.24- 1.39 (m 2 H, 1.52- 1.74 (m 4 H, 1.76-
1.89 (m 2 H, 2.77 (t, IJ=5.77 Hz, 2 H, 2.79 - 2.90 (m 1 H), 2.97
(t, J96.44 Hz, 2 H), 3.85 (s, 3 H) Preparationdfd, - J=9.94 Hz, 1 H), 7.88
(d, J=6.44 Hz, 1 H, 7.91 (s, 1 H, 7.98 gd, J=8.06 Hz, 1 H).
Preparation 19 CO2Me 0 15net hyl

6- (cycl obut yl met hyl ene) - 5- oxo- 5, 6,
| ate A solution of nethyl

5- oxo0- 5, 6, 7, 8-t et rahydr onapht hal ene2 carboxylate (600 ng, 2.9 nmmol)

in tetrahydrfuran (10 nmL) was cool ed to ice bath t enperature and
treated with methyl 5-ox0-5,6,7,8-tetrahydronaphthalene-2-carboxylate

it r eth/{/dr onapht hal ene- 2- car boxy

A solution of 5-0x0-5,6,7,8-tetrahydronaphthalene-2-carboxytlic acid (5.14 g, 27.0 |

mmol} (Peakdale Molecular) in 4N hydrochloric acid in methanol was heated to reflux for

15 eighteen hours. The solution was returned to ambient temperature and concentrated in
vacuo, The residue was diluted with ethy! acetate and washed with saturated sodium
bicarbonate solution and saturated sodium chloride and dried over magnesium sulfale.
Filtration followed by concentration in vacuo provided methyl 5-0x0-5,8,7,8-
tetrahydronaphthalene-2-carboxylate as a brown solid (4.76 g, 86% yield). Reversed-

20 phase HPLC on 4.6x50mm C-18 column, {r = 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-ds) 8 ppm 1.99 - 2.08 (m, 2 H), 2.58 - 2.66 (m, 2 H), 2.99 (t, J=6.04 Hz, 2 H),
3.85(s, 3H), 7.83-7.87 (m, 1 H), 7.91 (d, J=0.81 Hz, 1 H), 7.92 - 7.97 (m, 1 H).

25 Preparation 16
0]
E.
qJUes
0
ethyl 6-(4-fluorobenzylidene)-5-oxe-5,6,7,8-tetrahydronaphthalene-2-carboxylate
The title cornpound 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-
30 fluorchenzylidene)-5-0x0-5,6,7,8-tetrahydronaphthalene-2-carboxylate and 6-(4-
fluorobenzylidene)-5-oxc-5,6,7,8-tetrahydronaphthalene-2-carboxylic acid. The mixture

was combined with 4-fluorobenzaldehyde (0.5 mL), ethanol (40 mL) and 4N hydrogen
81



1.0 MIlithium hexanethyldisilazide in tetrahydrfuran (5 nL). After .
stirring for twenty m nutes, cycl obutanecarboxal dehyde (J. Med. Chem
1989, 32, 1001-6) (24 nL of 0.5 M 20 solution in tetrahydrofuran) was
sl oW y addwd mseshstdpe m xture allowed to warmto room t emqemBatoanes2zend
stir for 3 days. The m xture 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
nor mal phase flash col um chromat ography on a 50 g silica gel columm
(5 - 50% ethyl acetate/hexanes gradient). 25 Pure fractions were

| ed |
POl ed5 AN EARIARLLA! P i) oGS Lkl P DOTRLIY i cotion was poured ntg
te (300 ngpo ﬂnl.]watmphiter%%nﬁl dried)to iVl M«M@mbmzvﬂﬁ@@)ﬁ@xe& Bpo

5 65 - 5 Balkaroddhndietes-cabighfatelhe b dnitedalig bas MgPa 38 riffgy, A9%R)

J=9. 13 Hzyiek). H)1H Wageo MH%D(\/ISO 3s) )ppn81 B2 (i d=7.3Z 81208 HHZB.0a ()4 H),

2008/ 053300PEH TOSBUM 30307 Gt 8 B0 gl 7 62 (0, 4=8.59, 5.64 Hz, 2 H), 7.74

5- 0x0-16- ( (¢, atiiahpdef 21-HN8.08 yOves IHgIH ¢ )H)5 FR-MSInkaesdklyti).onapht hal en
e-2- carboxylate TO a sol ution of nethyl

5- oxo0-5, 6, 7, 8-t et rahydr onapht hal ene- 2- car boxyl ate (240 ng, 1.2 nmmol)
in nmethanol (3 nmL) was added ()-tetrahydrofuran-3-carboxal dehyde 10
(240 ng, 2.4 mvol ) and pyrrolldln 0 Zq 2.4 mmol ). The sol ution
was stirred for twenty hours at anb Pghgerature and for four
hours at 45 C. The reaction a d in vacuo. Chronatography
(on silica, ethyl acetate/hexa ed [) Omsthyl

5- 0x0- 6- ((tetrahydrof uran-3-yont g ; EV/etrahydronaphthaIen
e- 2- carboxylate a mxture of stere0|sonerso as an orange oil (200

S STt SRR N BRI AR P et T
det ecti on 254 Timg titet cobtpotng WES-pképamid a@drdigdvieHethod A2 from 8-0x0-5,6,7,8-
tetrahydronaphthalene-2-carboxylic acid and 4-fluorobenzaldehyde as an off-white solid
(64% vield). *H NMR (400 MHz, DMSO-dg) & 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
20 (s, 1H), 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
D

0/

25 0
methy! 6-(cyclopentylmethylene)-5-ox0-5,8,7 8-tetrahydronaphthalene-2-carboxylate
To a solution of methyl 5-oxo-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
mimol) and pyrrofidine (2.78 mi, 33.3 mmol). The solution was stirred for twenty hours
30  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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Preparati-on 21 0 20 net hyl

5- oxo- 6- ((tetrahydro-2H pyran-4-yl ) et hyl ene) -5, 6, 7, 8- tetrahydronapht
hal ene- 2- carboxyl ate A sol ution of nethyl

5- ox0- 5, 6,Wpgews@sizahydr onapht hal ene- 2- car boxyl at e (2. 9 PEFEB3007/003207

t et rahydr o- pyr an- 4- car bal dehyde (3.2 mmwol ), and piperidine (3.2 nmol)
in 6 mL 25 of nethanol was heated to 65 C overnight. The cool ed

m xture was diluted wwth ethyl acetate, washed with water and brine,
dried over sodium sul fate, and concentrated. The residue was purified
by silica gel, eluting with ethyl acetate in hexane from 10%to 40%

to give 4@%%@&&%@@2—&@% fdush. soﬁ@}i b, $ild) ( Mens on
30Preparation 22 WO 2008/ 053300PCT/ 132007/ 3207 50 tert-butyl

4(j 6- (met HERRBPELRG eplimioles= &7 3 rARWHHL Wa@ﬂf/m%ﬁe&mtz@mter over 8 minutes
y! | dene) it Jhixgiiidh deciof 269y bSEC); ES.MS mffmg\nacq a9 i (4

to the procedure of Preparation 21 except using tert

f or nyl pi pMWdDmddérmWété 39 (s 2440162 - 174 (m, 4 H), 176‘ 189 (m, 2 H),

t et rahydr d | d %

viela yES? ?B(th?-“s EESWW Egog@a? l—gez %’F'?c Hb 44 bk & apERsRds Ly, g0
10 (d, J=9.94 Hz, 1 H), 7.88 (d J-644Hz 1 H), 7.91 (s, 1 H), 7.98 (d, J=8.06 Hz, 1 H).

Preparation 19

COMe
C\m

0
15 methyl 6-(cyclobutylmethylene)-5-ox0-5,8,7,8-tetrahydronaphthalene-2-carboxylate
A solution of methyl 5-ox0-5,6,7,8-tetrahydronaphthalene-2-carboxylate (600 mg,

2.9 mmol) in tetrahydrfuran (10 mL) was cooled to ice bath temperature and treated with
1.0 M lithium hexamethyidisilazide in tetrahydrfuran (5 mL). After stirring for twenty
minutes, cyclobutanecarboxaldehyde (J. Med. Chem. 1989, 32, 1001-6) (24 mL of 0.5 M

20  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, filttered and
concentrated. The crude product was purified by normal phase flash column
chromatography on a 50 g silica gel column (5 - 50% ethy! acetate/hexanes gradient).

25  Pure fractions were pooled and concentrated in vacuo to yield methyl 6-
(cyclobutyimethylene)-5-ox0-5,6,7,8-tetrahydronaphthalene-2-carboxylate (300 mg, 1.1
mmol, 38 % yield). 'H NMR (400 MHz, DMSO-dg) & ppm 1.81 - 2.03 (m, 4 H), 2.14 -
2.27 (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=0.13 Hz, 1 H), 7.84 - 7.95 (m, 2 H), 8.01 (d, J=8.06 Hz, 1 H). ES-MS

30 m/z 271 (M+H).

Preparation 20
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nmet hyl -
6- (5- net hyl - 2-furyl net hyl ene) - 5- oxo-5, 6, 7, 8-t et rahydr onapht hal ene- 2-
20car boxyl at e The title conpound was prepared according to

Met hod A3 Womsosssee- 5, 6, 7, 8- tetrahydronapht al ene- 2- cardrasydoroosaei d
met'hyl ester (396 ng, 1.9 mmol) and 5-nethyl 2 2-fural dehyde (192 ng,
2.0 mol). ES-M5 mz 297 (MtH). 25 Preparation 24 CO2Me 0 net hyl

6- (cycl opent - 1- en- 1-yl net hyl ene) - 5- oxo- 5, 6, 7, 8-t et rahydr onapht hal ene-
2- carboxylate 30The title conpound was prepared from

5-oxo0-5, 6, 7, 8-t et rahydr onapht al ene-2- carboxylic acid nethyl ester
(396 ng, 1.9 mmol ) and 1-cycl opent ene car bal gehyde (220 ng, 2.0 mmol)
according to Method A3 in 70% vyield. ES- M
2008/ 053300PCT/ C32007/ 003207 S Fre

(3)-methyl 5-oxo-6-{(tetrahydrofuran-3-yl)methylene)-5,8,7,8-tetrahydronaphthalene-2-
carboxylate .
To a solution of methyl 5-0x0-5,6,7,8-tetrahydronaphthalene-2-carboxylate (240

mg, 1.2 mmol) in methanol (3 mL) was added (£)-tetrahydrofuran-3-carboxaldehyde
10 (240 mg, 2.4 mmol) and pyrrolidine (0.20 mL, 2.4 mmol). The solution was stirred for

twenty hours at ambient temperature and for four hours at 45 °C. The reaction was

concentrated in vacuo. Chromatography {(on silica, ethy! acetate/hexane) provided ()-

.rﬁethyl 5—o£o-6-((tetrahydrofurané-yl)methylene)—5.6,7,8-tetrahydronaphthalene—Z—

carboxylate, a mixture of sterecisomers, as an orange oil (200 mg, 58% yield). LC/MS
15  on 4.6x50mm C-18 column, tg = 2.52 minutes (10 to 90% acetonitrile/water over 4

minutes at 4 mL/minute with detection 254 nm, at 50 °C); ES-MS m/z 287 (M+H).

Preparation 21

o)
0 o~
y
20 ©
methyl 5-oxo-6-((tetrahydro-2H-pyran-4-ylymethylene)-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
25 of methanol was heated to 65 °C overnight. The cooled mixture was diluted with ethy!
acetate, washed with water and brine, dried over sodium sulfate, and concenfrated. 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 miz 301 (M+H).

30 Preparation 22
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-~

0 net hyl

6- (2- furylnethylene) 5- 0x0- 5, 6, 7, 8-t et r ahydr onapht hal ene- 2- car boxyl at
e 10The tL@b%O nd was prepared from PCT/IB2007/003207

5- oxo0-5, 6, tetra ydronaphtalene 2- carboxylic acid nmethyl ester
(396 ng, 1.9 mmol ) and 2-fural dehyde (192 ng, 2.0 mvol) according to
Method A3 in 80%yield, ES-M5 mz 283 (Mtl-1). 15Preparation 26

nmet hyl

6- ( 3- furyl nmet hyl ene) - 5- oxo-5, 6, 7, 8-t et rahydr onapht hal ene- 2- car boxyl at
e The title conpound was prepared from

5- oxo0-5, 6, 7, 8-t et rahydr onaplt al gne- 2- car bo
ester (396 ng, 1.9 mol) a Wahdehyee~ 19
according to Method A3 in 80%yield. \ES
27 met hyl
6-[(2-gethy| 1, 3-t hi azol - 5- yOret hyl ene] - 52 0xo0- 5, 6, 7, 8-t et rahydr onapht
hal ene- 25car

e 2 2o B gt bR 3SR R RS ol o

(396 ng, 1.9 mmol) and 2- npiteydmbitdd)pipedding-e-carbospateal dehyde (220

AL S RORE A N T e e

formylpiperidine-1-carboxylate, instead of tetrahydrmpyran -4-carbaldehyde, to give the
10 title compound in 71% yield. ES-MS m/z 422 (M+Na).

¥ylic acid nethyl

@, 2.0 mmol) 20
83 (MtH) Preparation

.Preparation 23
-~
15
/7 °
0 N
o
methyl 6-(5-methyl-2-furylmethylene)-5-ox0-5,8,7,8-tetrahydronaphthalene-2-
20 carboxylate
The title compound was prepared according to Method A3 from 5-0x0-5,6,7,8-
tetrahydronaphtalene-2-carboxylic acid methyl ester (396 mg, 1.9 mmol) and 5-methyl-
2-furaldehyde (192 mg, 2.0 mmol}. ES-MS m/z 297 (M+H).
25
Preparation 24
co,_Me
0
methyl 6-{cyclopent-1-en-1-ylmethylene)-5-0x0-5,8,7,8-tetrahydronaphthalene-2-
carboxylate
30 The title compound was prepared from 5-0xo-5,8,7,8-tetrahydronaphtalene-2-

carboxylic acid methyl ester (396 mg, 1.9 mmol) 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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&

met hyl
6- (i soxazol - 5-yl net hyl ene) - 5- oxo- 5, 6, 7, 8-t et r ahydr onapht hal ene- 2-carb
oxylate 1 obdidskHy conpound was prepared from PCT/IB2007/003207

5- oxo0-5, 6, 7, 8- tetraﬂydronaphtalene-Z- carboxylic acid nmethyl ester
(396 ny, 1. 9 mol ) and i soxazol e-5-car bal dehyde (200 ng, 2.0 mmol)
according to Method A3 in 55%vyield. ES-M5S mz 284 (MtH) Preparation
29 15 et hyl

[ 3- (4-fl uorobenzylidene) - 4- oxo- 3, 4-di hydro- 2H chronmen-7-yl | acet ate
The title conmpound was prepared from net hyl

[ 4- ox05 3, 4-di hydro- 2H chronmen7yl] acetate (L. A. Reiter etal. Biorganic
and Medici anal Chem stry Letters, 1997, 7 2307- 2312) and

4-fl uorobenzal dehyde according to Method A2 in 45%vyield. ES:M5 mz
341 0 (MtH). Preparation 30 0O 25rRsehsation 25
3-(4-fluorobenzylidene)-4-oxochroman- 7- carbo vl at e The title
conpound was prepared from net hyl 4-oxochro an- 7- car boxyl ate (Koch,
K., and Biggers, M S. J. Oug. 0§ 90 1216-1218) and 4-

fl uor obenzal dehyde according to RAsing nmethanol and 4 N

hydr ogen chl ori de/ di oxane. O f - olid (76 %yield). 1H NVR (400
MHz, DMSO c16) 5 ppm WO 2008/ 053300PCT/ | B2007/ 003207 53.88 (s, 3 H),
5.48 (s, 1 Hpethyl 8R2-{wylmptylape)-boxod,&f 8-tetr@ydronapkihalens-23arhoxylates 6
(d, JT& 25 HZ b tllffé ’co%pggné was EJre'ﬁQared%mQ&S-(o%- M,qutré'ﬂ?ydro%abﬁtaiene-}

Preparation 31
carboxylic acid methyl ester (396 mg, 1.9 mmol) and 2-furaldehyde (192 mg, 2.0 mmal)

according to Method A3 in 80% vield. ES-MS m/z 283 (M+H).

15 Preparation 26
o/

= 0
o_\

o}
methyl 6-(3-furylmethylene)-5-oxo-5,8,7,8-tetrahydronaphthalene-2-carboxylate
The title compound was prepared from 5-ax0-5,8,7,8-tetrahydronaphtalene-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
~o

: o

s M N
o
methyl 6-[(2-methyl-1,3-thiazol-5-yl)methylene]-5-ox0-5,6,7,8-tetrahydronaphthalene-2-
25 carboxylate
The title compound was prepared from 5-o0x0-5,6,7 8-tetrahydronaphtalene-2-
carboxylic acid methy! ester (396 mg, 1.9 mmol) and 2-methy!-1,3-thiazole-5-
carbaldehyde ( 220 mg, 2.0 mmol) according to Method A3 in 60% vyield. ES-MS m/z
314 (M+H)
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100 nmet hyl 3-(cycl opentyl nmet hyl ene) - 4- oxochr oman- 7- car boxyl ate The
title conpound was prepared according to General Method Al from

met hyl 4- ayg6hjs@s®dhy 7- car boxyl ate (Koch, K,, and Bi ggemrgrabioninoszh7
Org. Chem 1994, 59, 1216-1218) and cycl opent anecar boxal dehyde
as an off-white solid (2.129, 7.42 mmol, 15 76%vyield). ES-M5S mz 287
(MtH). Preparation 32 0 20 nethyl

3-(2-net hyl propyl i dene) - 4- oxochr oman- 7- car boxyl ate The title conpound
was prepared according to General Method Al from net hyl

4- oxochr oman- 7- car boxyl ate (Koch, K, and Biggers, M S. J. Og. Chem
1994, 59, 1216-1218) and isobutyral dehyde. After stirring overnight, .
the solution was partitioned 25 between 1 N hydrogen chl ori de and

et hyl acetate. The organic |ayers yer e tlvas&ed with 1 N hydrogen
chloride and brine, dried (sodi um'SGP#8t¥<® and concentrated. The
crude product was purified by flash chromat qgf aphy (0 to 20% et hyl
acet at e/ hexanes) to give nethyl
3- (2- et hyl propyl i dene) - 4- oxochnd ox?l ate as an oily solid
(730 nmy, 2.8 mol, 58%yield). 119 MHz, DMSO d6) 8 ppm 7. 95
(d, J=8.2 Hz, 1 H), 307.62 (dd, J=8.2,01.6 Hz, 1 H, 7.53 (d, J=1.6
Hz, 1 H, 3 o1l 18 oxd- 2 5 5.

sme (o oE SlmeayeieheREiond gl stafhingnibatgS ot gt
mz 268 (MrH) . Theile 2008r0Bh8a9 PEPAEEIC0T 0BG 277 §-tetrahydronaphtalene-2-

carboxylic acid methy! ester (396 mg, 1.9 mmol) and isoxazole-5-carbaldehyde (200 mg,
2.0 mmol} according to Method A3 in 55% yield. ES-MS m/z 284 (M+H)

Preparation 29

15
ethyl [3-(4-fluorcbenzylidene}-4-oxo-3,4-dihydro-2H-chromen-7-yijacetate
The title compound was prepared from methyl [4-oxo-3,4-dihydro-2H-chromen-
7yllacetate (L.A. Reiter et al. Biorganic and Medicianal Chemistry Letters, 1997, 7 2307-
2312) and 4-flucrobenzaldehyde according to Method A2 in 45% yield. ES-MS m/z 341
20 (M+H).

Preparation 30

F 0 CO,Me
s)

25 methyl 3-(4-fluorobenzylidene)-4-oxochroman-7-carboxylate
The titte compaound 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
chioride/dioxane. Off-white solid (76 % vield). 'H NMR (400 MHz, DMSO-ds) § ppm
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Preparation 33 0 10 net hyl

3- (cycl opropyl net hyl ene) - 4- oxochr oman- 7- car boxyl at e The title
conmpound Wy REARFMEd according to Method Al from net hYﬂcﬂmzoomoszm
oxochroman- 7- car boxyl ate (Koch, K., and Biggers, M S. J. Og. Chem

1994, 59, 1216-: 1218) and cyclopropanecarboxaldehyde as an off-white
solid (1.14 g, 91%vyield). 1H 15 NWR (400 MHz, DVMSO-d6) 5 ppm 0.75
-0.86 (m 2 H), 1.00- 111(m2|—|) 1. 80- 195(m1|—|),3.87(s,3
H, 5.31 (d, J=1.56 Hz, H, 6.27 (d, J=11.33 Hz, H, 7.52 (d,

1 S ls Bl 10 e R Pl ol gl 7este %

3 (cycl opentieny ¥ sotEyl 18 e)ot4doxats BEENHY - car boxylate To a sol ution
of nethyl 4-oxochroman-7-carboxylate (500 ng, 2.4 mmol) in methanol

(5 nL) was added cycl opent - 1- enecar bal dehyde (465 ng, 4.8 nmol) and
30 pyrrolidine (0.40 nL, 4.8 mmol ). The sol ution was stirred for one
hour at anbi ent terrperature The resul t). Prown preci pitate was

col lected by vacuum filtration and'GP3'8 “c gi ve net hyl

3- (cycl opent enyl net hyl ene) - 4- oxochr oman- 7- car boxyl ate (444 ng, WO

2008/ 053300PCT/ 02007/ 003207 0 o

10 ¢
methyl 3-(cyclopentyimethylene)-4-oxochroman-7-carboxylate
The title compound was prepared according to General Method A1 from methyl _
4-oxochiroman-7-carboxylate (Koch, K., and Biggers, M. S. J. Org. Chem. 1994, 59;
1216-1218) and cyclopentanecarboxaldehyde as an off-white solid (2.12 g, 7.42 mmol,.
15  76% yield). ES-MS m/z 287 (M+H).

Preparation 32

20
methyl 3-(2-methylpropylidene)-4-oxochroman-7-carboxylate
The title compound was prepared according to General Method A1 from methy!
4-oxochroman-7-carboxylate (Koch, K., and Biggers, M. 8. J. Org. Chem. 1994, 59,
1216-1218) and isobutyraldehyde. After stirring overnight, the solution was partitioned
25 between 1 N hydrogen chloride and ethyt acetate. The organic layers were washed with
1 N hydrogen chioride 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) § 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).
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5 64%yield). LCM on 4.6x50m C-18 col um, = 6.49 mnutes (10 to
90% acetonitrile/water over 8 mnutes at 2 m_/ inute with detection
254 nm at 50 C); ES-M5s mlz 285 (M+H). 1H NI\/R( 400 MHz, DMBO-cl5) S
ppm 1. 88 -wa2@8/06a3p0 2 H), 2.43 (d, J=13.16 Hz, 2 H), 21’63/1(32097/(&:32}1798
Hz, 2 H, 3.85 (s, 3 H, 536 (s, 2 H, 6.45 (br s., 1 H, 7.37 (s,
1 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 10Hz, 1 H). Preparation 35 15 O Il ..CF3
3-(4-fluorobenzylidene)-4-oxochroman-7-yltrifl uoronmethanesul fonate
The title conpound was prepared according to Method Al from

4- oxoaghroman-7- yl trifluoronethanesul fonate (500 ng, 1.7 mmol) (US
Patent No. 5,550,152; Exanple 1, 20 Step C) and 4-fluorobenzal dehyde
(0.21 m., 2.0 nmmmol) to give 3-(4-fluorobenzylidene)-

4-oxochroman-7-yl trifl uoronmet hanesyipmmnes3 260 ng, 0.65 mmol, 40%
yield) as a solid. 1H NWR (400 MHz, DVs0-4) 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, 806¢d, J=8.86 Hz, 1 H. ES- M
mz 403 (M+H). 25 Preparation 36 30
N- (6- (cycl opentyl met hyl ene) - 5-
cet am de

~
tefr ahydr onapht hal en-2-yl)a -

10
méthyl 3-(cyclopropylmethylene)-4-oxochroman-7-carboxylate
The title compound was prepared according to Method A1 from methyl 4-

oxochroman-7-carboxylate (Koch, K., and Biggers, M. S. J. Org. Chem 1894, 59, 1216-
1218) and cyclopropanecarboxaldehyde as an off-white solid (1.14 g, 91% yield). H

15 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=1.56 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).

20

Preparation 34

0]
0.
QI
25 0

methyl 3-(cyclopentenylmethylene}-4-oxochroman-7-carboxylate
To a solution of methyl 4-oxochroman-7-carboxylate (500 mg, 2.4 mmol) in
methano! (5 mL) was added cyclopent-1-enecarbaldehyde (465 mg, 4.8 mmol) and
30 pyrolidine (0.40 mL, 4.8 mmol). The solution was stirred for one hour at ambient
temperature. The resulting brown precipitate was coilected by vacuum filtration and
dried to give methyl 3-(cyclopentenylmethylene)-4-oxochroman-7-carboxylate (444 mg,
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WO 20081053300PCT/ 1B2007/ 003207 A mi xture_of 6-acetam do-1-tetral one
(Ryan Scientific) (200 ng, 0.98 mml) and cycl opent anecar boxal dehyde
(0.2 mL, 1.9 mmol) in nethanol (2 nmL) was treated wth pyrrolidine
(0.25 L, ®o%ommsbypoat roomtenperature for 1 hour therpdemb@doszobs
C overnight. The m xture was cooled to roomtenperature, treated with
I N hydrogen chloride (4 nL) was filtered thru a Chem El ute tube
(CE101 1) eluting with 90% 10 di chl oronet hane / 10% et hyl acetate and
condensed filtrate to give (E)-N(6-

(cycl opent yl net hyl ene) - 5- oxo-5, 6, 7, 8-t et rahydr onapht hal en- 2-yl ) acet am
i de (20064%, yidld)! LCMI®bn 4 5550mM 6l18)comini téza%.JQQﬁﬁhte%f(Hd)\'M%d%OO MHz,
DVSO-c16) 8 ppm 1.25 - 1.44 (m 2 I-E 152 - 1.76 (g 4 H, 1.77-
1.90 (m aggipnirje/ygter gver mjnutes apd ml/minge with detepon Z4emmy at 5056y, BF-

(4 15 3 MRS e RigR Gop I oulsOy dpeit 85705 3 F*%@rff’a%ﬁi

1 20 C Jthis Hz, 2 H), 2.63 (t, J=6.98 Hz, 2 H), 3.85 (s, 3 H), 5.36 (s, 2 H), 6.45 {br. 5., 1 H),

2- (3-chl emg-/4- ny.J e , 4, t y 6l H
benzo[ g] ?r?gégofgﬁ?oﬁ@bﬁ@ g? g@gsflﬁgéq)fytaf ‘réy%%%ﬁo%zmﬁ@i ﬁfde%@r 'gldé) ?gom
et hylt06- -1 Hlor obenzyl i dene) - 5- oxo-

5, 6,7, 8-tetrahydronapht hal ene- 2- car boxyl ate (Preparation 16; 324 ny,
1.0 mmol ) and 2- chl oro-4-hydrazi nyl benzonitrile hydrochl oride
(Preparation 1; 306 ng, 1.5 mmol) according to Method B (yel |l ow
solid, 394 ng, 0.830 nmol, 83%yi pgecpa tibhgsti tl e compound was | argely
present as ()-ethyl (3RS, 3aRS) - 2-( 3- ctr'ﬂ or o- 4- cyanophenyl)-3- 30
(4-fluorophenyl)-3, 3a, 4, 5-tetrahydro- 2H benzo( g] i ndazol e- 7- car boxyl i c
acid. 1H NWR (400 MHz, DVBO-d5) 8 ppm0.80 (mg 1 H), 1.31 (t, J=7.12

Hz, 3 H, 1.79 (m 1 H, 2. 9% 2 HP PLE8d, J=13.49, 11.21, .
4.83 Hz, 1 H), 4.31 (g, J=6.9 . 4 Hll 594t (d, WO
2008/ 053300PCT/ 182007/ 003207 5Y1T728 k2 1 H), 7.15 (m 6 H), 7.66

(d, 158.86 Hz, 1 H), 7.80 (s, 1 H), 7085 (dd, J=8.19, 1.75 Hz, 1 H),
8.16 (d, J=8.06 Hz, 1 H). ES-NB mz 474 (MH).

3-(4-fluorobenzylidene)-4-oxochroman-7-yl trifluocromethanesulfonate
The title compound was prepared according to Method A1 from 4-oxochroman-7-
y! trifluoromethanesuifonate (500 mg, 1.7 mmol) (US Patent No. 5,550,152; Example 1,
20  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) § 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).
25

Preparation 36

N-(8-(cyclopentylmethylene)-5-ox0-5,8,7,8-tetrahydronaphthalen-2-ylyacetamide

30
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Example 2 O 102-(3-chl or o- 4- cyanopheny1l) - 3- (4-f | uor opheny1) - 3, 3a
, 4, 5-tetrahydro-2l 4benzo[ g]i ndazol e- 7-carboxylic acid The

title conpgyngswasepr epared from et hyl PCT/IB2007/003207

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 at e
(Exanmple 1; 330 15 ng, 0.696 nmol) according to Method C (yel |l ow
solid, 297 ngy, 0.666 mmol, 96%yield). The title conpound was | argely
present as ()-(3RS, 3aRS) - 2-(3-chl oro-4-cyanophenyl) -

3- (4-f5l uoroph et 7 yl
e acrd1h N T fﬁia&%ne%%%ﬁi““@ SRIAriSaeRie) YR e ) R
H) : 2 93 cwpp@tanecasmeldehydeﬂﬂmﬁ mb. B8 nrer]) ipretha@ol mliweg fregted5 (m

, 1
1 48 Hz Qvﬁw&zyn%ﬁgnég) %’%ijzg)rBrEZQé?rcffﬁ]_Be%p%t%r f?ﬁ ﬁ@ﬁﬁﬁe I‘I?:egqe\(]'égt’ 55
446 ( |\/|+|—|)°C mm@te TBe mixi@e \Qa'f(saoled to room temperature, treated with 1N hydrogen
R, 3aR) - - 3- (- r - 4 5. tetrahy
2280, 2SR PR I HEPBANEDY Onh ERGd S GRIBP i Vifodnt et 2
2008/ 185 3 3ihiErmBhaos / 00%2any| ad¢tatet drtd eondemgedfilichteviesgipe GpaM-€@k from t he
2-(3-chl ?Eﬁblbeﬁw&ﬂﬂgHé{)lg-b%-é,%:?,8-tetrahydronaphthalen-2—yl)acetamide (200 mg,
0.71 mmol, 72%n vield) as a tan foam. 'H NMR (400 MHz, DMSO-ds) 8 ppm 1.25 - 1.44
(m, 2 H), 1.52 - 1.76 (m, 4 H), 1.77 - 1.90 (m, 2H), 2.08 (s, 3 H), 2.70 - 2.92 (m, 5 H),
6.63 (d, J=89.67 Hz, 1 H), 7.489 (dd, J=8.59, 2.15 Hz, 1 H), 7.59 - 7.66 (m, 1 H), 7.86 (d,
15 J=8.59 Hz, 1 H), 10.23 (s, 1 H). ES-MS m/z 284 (M+H), ‘

Example 1
20
ethy'I 2-(3-chloro-4-cyanophenyl)-3-(4-fluorophenyl)-3,3a,4,5-tetrahydra-2H-
benzo[glindazole-7-carboxylate
25 The title compound was prepared from ethyl 6-(4-flucrobenzylidene)-5-oxo-

8,6,7,8-tetrahydronaphthalene-2-carboxylate (Preparation 16; 324 mg, 1.0 mmol) and 2-
chloro-4-hydrazinylbenzonitrile hydrochloride (Preparation 1; 306 mg, 1.5 mmoi)
according to Method B (yellow solid, 394 mg, 0.830 mmol, 83% yield). The title
compound was largely present as (+)-ethy! (3RS,3aRS)-2-(3-chloro-4-cyanophenyl)-3-

30 (4-fluorophenyl)-3,3a,4,5-tetrahydro-2H-benzo[glindazole-7-carboxylic acid. "H NMR
(400 MHz, DMSO-ds) & ppim 0.80 (m, 1 H), 1.31 ({, J=7.12 Hz, 3 H), 1.79 (m, 1 H), 2.95
(m, 2 H), 3.97 (ddd, J=13.49, 11.21, 483 Hz, 1 H), 4.31 (g, J=6.98 Hz, 2 H), 5.94 (d,
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f1 uorophenyl)-3, 3a, 4, 5-t et rahydr o- 2H benzo[ gl i ndazol e- 7- car boxyl i ¢
acid prepared in Exarrple 2 using chiral resolution (e.g., Method G
(Chiral cel 50 mMm 50% et hanol / carbon di oxi de,

First eluti %"‘Eé’ %gchi ral HPLC tft = 2.3 mnutes (Chi rgﬁcg}du@i&lm
4.6x250 mm 50% et hanol / carbon di oxide, 3 nmUrmin). 10 Exanple 4 C
15( 35, 3aS) - 2- (3-chl or 0- 4- cyanophenyl) - 3- (4-f | uor ophenyl)- 3, 3a, 4, 5-tet
rahydro- 2H benzo[ g] i ndazol e- 7-car boxylic acid The title
corrpound was prepared fromthe 2-(3-chloro-4- cyanophenyl) 3-(4-

fluoro wl)-3,.3a, 4, 5-tetrahydrao-2Hbenzo[ g] i nd rboxylic
nci'd of epty @8 e S T e S BRGU i 146 0 G0dR 185 g S5 W hod
G (Chir alegekg WraH30x3H 8. 184, PbEHRaNA)./ g@tﬁmsnn&wzu(memm muni n) .
Second el uting peak: chiral HPLC tR = 4.0 mi nutes (Chiral cel

0J4- 14. 6x250 nm 50% et hanol / carbon di oxi de, 3 nmUm n) 25Exanple 5

G O4 WD 2008/ 053300PCT/ 1B2007/ 0032@%ample 2

52- (3-chl oro-4-cyanophenyl) - 3- (4- {1 uorophenyl) 3, 3a, 4, 5-tetrahydro-2H

-benzo[ g] i ndazol e- 8-carboxylic atyd The title conpound was
prepared from et hyl

7- (4-fl uorobenzylidene)-8-0x05, 6, 7 ahydr onapht hal ene- 2- car boxyl
razi nyl benzonitrile

ate (Preparati on 17) and 2-chl oro- 4-
{ hodHB and Method C

hydrochl ori de (Preparation 1) ac - @
(off-white solid, 299 ng). T { npouRgd” W&s | argely present as

()- (3RS, 3aRsS) -
2- (3-chl or o- 4- cyanophenyl) - 3- (4- Y uor ophenyl) -3, 3a, 4, 5-tetrahydro- 2H
benzofig] i lzctazdhlo@cﬁA@éMﬁh}éhyipsqmﬂdoroﬁth\R 34% ~itrighy dMBIR: By o [GliRfFole-

0.80 (qd, J=13.02, 5.24 Hz, x&@ ,295(m 2 H), 3.96
(m lH), 5.92 (d, J=11. Ole “'°>° H, 157.35(d, J=8.06
Hz, 1 H, 7.64 (d, J886Hzl ,786(dd J806 1.61 Hz,.1 H),

8.57 (d, J=1. 61]he|_ﬁle com@ohnc} was pre(paTed1 frclx_r!?'l ethy§2-lk@cmor0-4—cyan<owkg2yl) 3-(4-

fluorophenyl)-3,3a,4, 5-tetrahydro-2H-benzo[glindazole-7-carboxylate {Example 1; 330

15 mg, 0.696 mmotl) according to Methad C (yellow solid, 297 mg, 0.666 mmol, 96% yield).
The title compotind was largely present as (+)-(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) 5 ppm 0.80 (m, 1 H), 1.79 {m, 1 H), 2.93 (m, 2 H), 3.86 (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-cyanophenyi)-3-(4-fluorophenyl)-3,3a 4, 5-tetrahydro-2H-
benzo[glindazole-7-carboxylic acid
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Exanpl e 6 2- (4- cyano- 3- met hyl phenyl }- 3- (4-fl uo rophenyl)-3, 3a
,4,5-tetrahyd ro-2H benzo[g]indazol e- 7-carboxylic acid The title
conpound was prepared from ethyl 6-(4-fluorobenzylidene)-5-o0xo0- 25

5, 6, 7, 8-t SVPAMBAPBAUpht hal ene- 2- car boxyl at e (Prepar at i &TAB2003004247y,
1.0 mol ) and 4- hydrazi nyl-2-net hyl benzonitrile hydrochl oride
(Preparation 2; 275 ng,” 1.5 mmol ) according to Method B and Met hod C
(solid, 290 ng, 0.68 mvol, 68%yield). The title conpound was |argely
present as ()- (3RS, 3aRS) - 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 boxyl i c

aci d. 51H NWVR [aoite3®myannd BeBQreltire8firpmprin®2-73-chlorgd-cyanophieny))-3-4-76 -

o . o7 oLy B @iyrdpfihene gl Felbpoe Sg mhalu T o

Hz, 1 H) Examp® I ssind ctifja] repoBitior (rig., Metholdl) (ChirslcetQJ-# 38x25Bmirg 50t
J=8.33 : (M - _ .
(3R 3ar Sepglarborraibid 2 mefunlEiksel hTSOBPUIlHPIC ty=2.8 pingtes,

hydr o- 2 H{Ofiezlesd Ryl AdA250 en¥, 504 etbaydlicartmaidibxide, 3 miFmin)t i t | e conpound
was epared fromthe 2-(4-cyano- 3-net hyl phenyl)-3-(4-

fl uorophenyl)- 3, 3a, 4, 5-tetrahydr o- 2H benzo[ g] i ndazol e- 7- car boxyl i c
acid prepared in Exanple 6 using chiral resolution (e.g., Method G
(Chiral pak AD-H 21x250 mm 50% 15 :E’Iab@f%h/ carbon di oxi de, 50 mJm n).
Second el uting peak: chiral HPLC tR™="3"8 m nutes (Chiral pak AD-H

4. 6x250 nm 50% et hanol / carbon di oxide, 3 nL/mn). Exanple 8 CH

O
N‘N/ CH
NE= Y
Cl
15 {38,3a8}-2~(3-chloro-4-cyanophenyl)-3-(4-fluorophenyl)-3,3a,4,5-tetrahydro-2H-

benzo[gjindazole-7-carboxylic 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 prepared in
20 Examplg 2 using chiral resolution (e.g., Method G) (Chiralcel OJ-H 30x250 mm, 50%
ethanal/carbon dioxide, 70 mL/min). Second eluting peak: chiral HPLC # = 4.0 minutes
(Chiralcet QJ-H 4.6x250 mm; 50% ethanol/carbon dioxide, 3 mL/min)

25 Example 5
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20N-1

(3S, 3aS) - 2- (4- cyano- 3- net hyl phenyl ) - 3- (4-f| uorophenyl) 3,3a,4,5-tetra
hydr o- 2H benzo[ g] i ndazol e- 7-carboxylic acid The title corrpound was
prepar ed fworenesis3spe (4- cyano- 3- net hyl phenyl) - 3- (4- PCT/IB2007/003207
25f | uor ophenyl) - 3, 3a, 4, 5-t et rahydr o- 2H benzo[ g] i ndazol e- 7- car boxyl i c
acid prepared in Exanple 6 using chiral resolution (e.g., Method G
(Chiral pak AD-H 21x250 mm 50% net hanol / car bon di oxi de, 50 nmi/ mn).
First eluting peak: chiral HPLC tR = 2.5 m nutes (Chiral pak AD-H

4. 6x250 nm 50% net hanol / carbon dioxide, 3 nmJrin). WO

2008/ 0533005 gﬂohﬁz ?Zﬁ%%ﬁﬂﬁ%—ﬁﬁ&%h&y% 33§§4 5-tetrahydro-2H- benzo[%]:ndazole—
102-[ 4-cyano-3-(trifluoronet hyl)phenyl] 4-f1 uor opheny1)

et r ahydr o- 2H benzo[ g] i ndazol e- 7- §aﬁaﬂzsaz<th Q?‘Cbm d The title conpound
was prepared from ethyl 6-(4-fluorobenzylidene)-5-o0xo-

5,6, 7, 8-tetrahydronapht hal ene-2-car boxyl at e %Preparatlon 16; 324 ny,
1.0 mml) and tiflgppmpaunchyas Qfe(PﬁfﬁfdffF%ﬁHWb f&f“)%@?ﬁ.‘@ﬁﬁ'dﬁ"ﬁi g-oxo-
hydrochl os Vacbes (é?iaﬁ?@r’bﬁé&tﬂﬁbl&ne—ﬁéﬁrﬂ&yla% (5r%ﬁ§?$tbn5‘i%9ﬁd12féﬁlo“&4mt hod B
and Met hod €'(soll yield).

conpoufd MEFGY‘B%HZ?"W!%SETPC@@'% (P(rwtwds)ansmmaﬁ%w@i@ﬂ B and Method

Csor o] | naCof Wyt BORDSA0 min{ n HOEARRGIME s s briscad NSRS ARSH
0.77 - 0. 813 ¢hiorg4tgancphesylB¥-(4fiuornpheny)):3,3a,4.5-tettatydrq-A- b@nm[g]lr@iamle—
(d, J=2. 98 HyoxsticAeid. 2+PAMR Aol RiZ oMsd k) Lot 0l (qd, J=13.02, 5.24 Hz, 1
H), 1.78 (m, 1 H), 2.95 (m, 2 H), 3.96 (m, 1 H), 5.92 (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), 7.86 (dd, J=8.06, 1.61 Hz, T H), 8.57
(d, J=1.81 Hz, 1 H), 13.17 (s, 1 H). ES-MS m/z 446 (M+H).

Example 6

20 )
2-(4-cyano-3-methylphenyl);s-(tl-ﬂuoropheny[)-3,3a,4,5-tetrahydro-2H-benzo[g]indazoie—
7-carboxylic acid

The title compound was prepared from ethyl 6-(4-fluorobenzylidene)-5-oxo-

25  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 mmal)
according to Method B and Method C (solid, 290 mg, 0.68 mmol, 68% yieid). The title
compound was largely present as ()-(3RS,3aRS)-2-(4-cyanc-3-methylpheny!)-3-(4-
fluorophenyl)-3,3a,4,5-tetrahydro-2H-benzo[glindazole-7-carboxylic acid. 'H NMR (400

30 MHz, DMSO-dg) 8 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=8.18, 1.75 Hz, 1 H), 8.10 (d, J=8.33 Hz, 1
H). ES-MS m/z 426 (M+H).

74



J=11.02 Hz, 1 H), 7. 15(s, 6 H, 7.79 (s, 1 H, 7.81 -7.88 (m 2 H,

815(déJ833Hz 1 . ES-M5 nlz 480 (M+H). 25Exanple 10 WO
2008/ 0533 71003207
52- (4- cya&ggg y%g -(4-fluorophenyl)-3, 3a, 4, 5- tetrahya) /IE 0 !003207

i ndazol e-7- carboxylic acid The title conpound was prepared from
et hyl 6-(4-fluorobenzylidene)-5-o0xo-
5,6, 7, 8-tetrahydronapht hal ene- 2- car boxyl ate (Preparation 16; 324 ny,
1.0 mmol ) and 4- 10 hydrazi nyl benzonitrile hydrochl oride (Al drich;
254 , 1.5 mmol) according to Method B and Method C (solid, 294 ny,
0.72 |, 72%vyield) The title conpound was | argely present as
()- (3RS, 3aRS) 2- (4- cyanopheny1l) - 3- (Fahipior ophenyl) - 3, 3a, 4, 5-t et rahydr
o- 2H benzo[g]lndazol e-7-carboxylic aci d 1H NMR (400 MHz, DVBO d6) 8
ppmO0.70 - 0.8 (m 1 H, 1.74- 1.84 (m 1 H, 2.82- 301(m2H)
3.86 - 3.99 (m 1 H) 5.87 (d, g15J=11.28 Hz, 1 1-1), 7.13 (s, 61-9,
7.57 (d, J=9.14 Hz, 2 H), 7.74 (F H, 7.78 - 7.83 (m 1 H), 8.05
(d, J=8.33 Hz, 1 H. ES—I\/ISrﬂz I\ Exanpl e 11 20N ‘
N - 77 3a, 4, 5-t et rahydr o- 2H
coypound was prepared

benzo[g]lndazole 7- carboxyllc a
fromthe 2-(4-cyanophenyl)-3-(4
253, 3a, 4, 5-t et rahydr o- 2H be ]
in Exanple 10
(3R,3aR)-2-(4-cyano-3-methylphenyl)-3-(4-fluorophenyl)-3,3a,4,5-tetrahydro-2H-

10 A henzo[glindazole-7-carboxylic acid

orophenyl)
ndazol e- 7- car boxylic acid prepar.ed

The title compound was prepared from the 2-(4-cyano-3-methylphenyt)-3-(4-
fluorophenyl)-3,3a,4,5-tetrahydro-2H-benzolglindazole-7-carboxylic acid prepared in
Example 6 using chiral resolution (e.g., Method G) (Chiralpak AD-H 21x250 mm, 50%

15  methanolfcarbon dioxide, 50 mL/min). Second eluting peak: chiral HPLC {r = 3.8
minutes (Chiralpak AD-H 4.6x250 mm; 50% methanol/carbon dioxide, 3 mL/min).

Example 8

y/
T
=
o
20 N

(38,3a8)-2-(4-cyano-3~-methylphenyl)-3-(4-fluorophenyl)-3,3a,4,5-tetrahydro-2H-
benzo|glindazole-7-carboxylic acid

The title compound was prepared from the 2-(4-cyano-3-methylphenyl)-3-(4-

25 fluorophenyl)-3,3a,4,5-tetrahydro-2H-benzolglindazole-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 fz = 2.5 minutes
(Chiralpak AD-H 4.6x250 mm; 50% methanol/carbon dioxide, 3 mL/min).
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using chiral resolution (e.g., Method G (Chiral pak AD-H 21%250 nm
50% et hanol / car bon di o>(<i de, 50 nmUm n). Second eluting peak: chiral
HPLC tR = ) s (Chiral pak AD-H 4. 6x250 nm 50% n
di oxi de, 3%911_5})6%(]%%930 WO 2008/ 053300PCT/ |1 B2007/ 00320?@@%‘%@%9};2
(3S, 3aS) - 2- (4- cyanophenyl) - 3- (4-fl uorophenyl) - 3, 3a, 4, 5-tetrahydr o- 2H1
Obenzo[ g] i ndazol e-7-carboxylic acid The title conpound was prepared
fromthe 2-(4-cyanophenyl)-3-(4-fluorophenyl)-

3, 3a, 4, 5-tetrahydro- 2H benzo[ g] i ndazol e- 7-carboxylic acid prepared in
Exanpl e 10 using chiral resolution (e.g., Method G (Chiral pak AD-H
21x250° nm 50% 15et hanol / car bon di oxi de, 50 nl/ ni n). First eluting
peak: chiral HPLC tR = 2.3 mnutes (Chiral pak AD-H-4.6x250 mm 50%

et hanol / carbon dioxide, 3 mJrnin). Exanple 13 OH 20HN

3- (4-f1 uor opheny1) - 2- (1- oxo- 1, 2, 3, 4F@PP®R dr oi sogui nol i n-6-y1) - 3, 3a,
4, 5-tetrahydro-2H benzo[ g]i ndazol e-7-carboxylic acid The title
conpound was prepared as follows: to ethyl 6-(4-fluorobenzylidene)-5-
250x0- 5, 6, 7, 8-t et rahydr onapht haleps: 2- car boxyl ate (Preparation 16;
303 ng, 1.07 mmol) and 6- hydrazi i
(240 ng, 1.3 mmol ) (US Patent No. ™6

2002, internediate 2) was added et haNo & and 21% sodi um
et hoxide in ethanol (1.5 n_, 4 f=al . Ghhe vial was flushed
with P
N/
CF;3
10 2-{4-cyano-3-(triflucroamethyl)phenyl}-3-(4-fluorophenyl)-3,3a,4, 5-tetrahydro-2H-

benzo{glindazoie-7-carboxylic acid -

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-

15  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 (t)-(3RS,3aR8)-2-[4-cyano-3-
(trifluoromethyi)phenyl}-3-(4-fluoraphenyl)-3,3a,4,5-tetrahydro-2H-benzofgjindazole-7-
carboxylic acid. 'H NMR (400 MHz, DMSO-dg) 3 ppm 0.77 - 0.91 (m, J=13.17, 5.37 Hz,

20 1 H) 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).

25 Example 10
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- WD 2008/ 053300PCT111320071003207 5 argon and hedted at 80C
overnight with stirring. The reaction was quenched with 1M hydrogen

chloride ( diluted with water to give a preci
pr eci pi tat“go\%%mg%ﬁq ected by vacuumfiltration to gi vegg&@éﬁpmvg%?'
solid. The solid was dissolved in of dinethylformamde (3 nL) and
purified by reverse phase chromatography with 45-75%

acetonitrile/water to give
()-3-(4-fluorophenyl)-2-(1-oxo0-1, 2, 3, 4- tetrahydroisoquinolin 6- 10

1)-3,3a,4,5-tetrahydro- 2H b dazol e-7- | d
ISR R CI TR U SRR L

yield). ES-M5 mz 430 (MtH). 15Exagdmbeitid4cid -
2- (6-cyanopyridi n-3-y1)-3-(4-fluorophenyl)-3, 3a, 4, 5-tetrahydro- 2H ben
zo[ g] i ndazol e-7- carboxylic acid trifluoroacetate 20 The title

conmpound was LR @ oruﬁmts?)/%oared from ethy! B-(4-fluorobenzylidene)-5-oxo-
6- (4-fl uorobenzyl i dene) - 5- oxo -t et r ahydr onapht hal ene- 2- car boxyl

ate (Pr eg;ﬁngt@mhygron@ptgtbglege—Z@ag@xWﬁ;ﬂ ()W@.}ﬂganon 16; 324 mg, 1.0 mmol) and 4-

5- hy%az 'h?&l’r‘aEih?IBéhiH?xmnleryh@cﬁlbh&’é’(ﬂ@@ri&hoﬁﬁﬂ ol F5 Pseﬁﬁ&%e@m:ﬁg toiABtheE B
1. he crude reC|p|tate

mol ) " accor di n
vvas puri ﬁPéMQﬂiﬁiﬁgﬂgez%'ﬁQeﬂ %WJM M@i‘%ﬂpﬁ?g fiits “PP‘WEPU@Q%E'S largely

acet oni ¢ idBhYS @)-(3185 kNS L ofrchRofARRHArAichD) Y. 4 SHsRhYoro-

() - (3RS, aaﬁﬁmﬂmdlﬁdmbpwbpwma&dy 191 NMR4460 MbizoBN&®rdg) S3Ppsul.405-

Pt S T

%601?}”5)1 =81, ﬂﬁﬂﬁzO‘é ¥5. 21996 r;()rﬂ 5T (@)=0r 4z 210, B4 Hr:) m)fsk-i)zr @161@?3 1
30- 7. 59 f@g@f‘ﬁﬂgd %3?31283 H)] #@?m{%%%‘?wg% 79 (s, 11, 7.84 (dd,
3=8.32, 1.61 Hz, 8.14 (d. J=8.06 Hz, C8.45 (br. s., 1H).

12.93 - 13.19 (m lH). ES-MS M 2 V\D
2008/ 053300PCT/ 1B2007/ 003207 5Exarrpé%§mé¥1ﬁ)

e

20 N
(3R,3aR)—2-(4-cyanophenyl)-3-(4-'ﬂuorophenyl)~3.3a,4,5—tetrahydro—2H-
benzo[glindazole-7-carboxylic acid
The iitle compound was brepared from the 2-(4-cyanophenyl)-3-(4-fluorophenyl)-
25  3,3a4, 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 mb/min). Second eluting peak: chiral HPLC ik = 3.4 minutes
{Chiralpak AD-H 4.6x250 mm; 50% ethanol/carbon dioxide, 3 mL/min).

30
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2- ( 3-chl or 0-4- cyanophenyl) - 3- cycl opent y1- 3, 3a, 4, 5-t et r ahydr o- 2H benzo
[ g] i ndazol e-7- carboxylic acid 10 Step 1: Preparation of nethyl
2- (3-chl org-4-cyanaophenvll- 3-cycl opentvl- 3, 3a, 4, 5-
t et rahydroW%O $8 al i ndazol e- 7-carboxvl ate 0 d I\/Et]F](g;lilIBZOO’;’/OOSZO?
6- (cycl opent yl net hyl ene) - 5- oxo- 5, 6, 7, 8-t et r ahydr onapht hal ene-2- 15
carboxylate (Preparation 18, 2.8 g, 9.9 mmol) was suspended in
et hanol (100 nL) and 2-chl oro-4-hydrazi nyl benzonitril e hydrochl oride
(Preparation 1, 2.6 g, 12.8 mmvol) was added. The sol ution was heated
to 80 C for eight hours. The solution was returned to anbi ent
tenperrature. The resulting solid was collected by vacuum filtration
and washed with cold ethanol to preyyggitfte title conpound largely
present .as ()-(3SR, 3aRS)- 20 net hyl
2- (3-chl or o- 4- cyanophenyl) - 3- cycl openty1- 3, 3a, 4, 5-t et r ahydr o- 2Hbenzo|
g] i ndazol e-7- carboxyl ate (3. 75¢, 87%yield). LC M5 on 4.6x50m C- 18
colum, tR = 7.45 mnutes (10 to % acetanitril e/ water over 8
mnutes at 2 nUminute with detec n 254—~qm at 50 Q); ES-MS rn/z 434
(M:H); 1H NMR (400 MHz, DMBO-cl15) 8 'ppt 08 }P°54(m 6 H), 1.62-
1.74(m 1 H), 113- 1.87(m 1 H, 4. 99 1 H), 252.21 (dd,
J=7.79, 2.15 Hz, 1 H, 2.82 - C
H, 3.54 - 3,66 (m 1 H, 3.84
H, 7.19 (dd, ..1=9.26, 1.75VFz, 1 80
: (38,3a8)-2-(4-cyanophenyl)-3-(4-fluorophenyl)-3,3a,4,5-tetrahydro-2H-

10 benzo[glindazole-7-carboxylic acid

The title compound was prepared from the 2-(4-cyanophenyl)-3-(4-fluorophenyl)-
3,3a,4,5-tetrahydro-2H-benzolglindazole-7-carboxylic acid prepared in Example 10
using chiral resolution (e.g., Method G) (Chiralpak AD-H 21x250 mm, 50%

15 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

20 HN

3-(4-flucrophenyl}-2-(1-oxo-1,2,3,4-tetrahydroisoquinolin-6-yl)-3,3a,4,5tetrahydro-2H-
benzo[glindazote-7-carboxylic acid

The title compound was prepared as follows: to ethyt 6-(4-fluorobenzylidene)-5-
25  oxo-5,6,7,8-tetrahydronaphthalene-2-carboxylate {Preparation 16; 303 mg, 1.07 mmoal)
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 ethano! (8 mL}) and
21% sodium ethoxide in ethanol (1.5 mL, 4 mmol) in a vial. The vial was flushed with
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WD-2008/ 053300PCT/ 1B2007/ 003207 5H), 7.39 (d, J=2.15 Hz,= 1 H), 7.67

d, J886Hz 1H, 7.82 (d, J=8.32 Hz, 1 H, 7.86 (s, 1 H,8.10 (d,

=8. I—% Step 2: Preparation of

(3 chI or"(‘ioio Qéﬁ%henvl) 3-cycl opentvil- 3, 3a 4 PCT/IB2007/003207

5-tetrahydro- 2Hbenzof ol i ndazol e- 7-carboxvlic acid O NN C 10

To a solution of the nethyl '

2- (3-chl or o- 4- cyanophenyl ) - 3-cycl opentyl - 3, 3a, 4, 5-

t et rahydro- 2Hbenzo[ g] i ndazol e- 7-carboxyl ate fromstep 1 (3.75 g, 8.6

mmol ) in nmethanol (10 nL) and tetrahydrofuran (30 nL) was added 10%

aqueous s¥GPLANAPaREE A48V CLovamight Wﬁﬁ'é“éf&gutTh?rfe%‘ﬁ@nél’qurquéﬂchQﬁlrW‘ﬂmM

hours at gy @Hcm@ﬂ&%%ﬂ}%ﬁd diltited Q\ﬁ_{h h%?éf'té 'gl?kg asﬁrldéiPWaté"a%e grecipitate
pH wth 1M

concentrated volunme and acidified t

hydr ochl oV caltecied byriacuus i Ittatlﬂ@twve a yaw %Qildl dbesglibyasy disaeived in of
filtratio 5%
()- (3SR 325@1 @%%érﬂiﬁegélgﬂ bf‘:‘g/g%@%%?%%’g@b%%%'ﬁ%&@ﬁfwﬁh 45-75%
cycl opent geetonigie/watsr m'\’%ﬁ#ﬁﬂé’ﬂﬂmém@f@rﬁ -pfat 81 ed-fetralydroisptiiioolined-d

(yell S uan 2 ¢

o umy ¢ Bt 4 Clby AR Bt Shrbok i P, £apt SR drive
m nut es at:m@aMagtqr%uW@mzmem.sﬁmmmuew ES-MP m/ES30BINHYE 420
(MtH) ; HRVS Cal cul ated for C24H22CI N302: 420. 1473 (M+H).. Found:
420.1449; 1H NMVR (400 MHz, DVSO-d6) 8 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 25H), 7.34 (d,
J=1.885Hz, 1 H), 7.63 (d, J=8.86 HzExampg147.73 (s, 1 H), 7.76 (s, 1
H, 7.94 (d, J=7.79 Hz, 1 H). Exanple 16

(
J
2-

2-(6-cyanopyridin-3-y1)-3-(4-fluorophenyl)-3,3a,4,5-tetrahydro-2H-benzo[a]indazole-7-
carboxylic acid triflucroacetate
20
The title compound was prepared from ethyt 6-(4-flucrobenzylidene)-5-0xo-
5,6,7,8-tetrahydronaphthalene-2-carboxylate (Preparation 16; 0.300 g, 0.93 mmol) and
5-hydrazinylpicolinonitrile dihydrochloride (Preparation 5; 535 mg, 1.9 mmol) according
to Method B and Method C. The crude precipitate was purified by reverse phase
25 chromatography with 40-80% acetonitrile/water to give the title compound which was
largely present as ()-(3RS,3aR8)-2-(6-cyanopyridin-3-yl)-3-(4-fluorophenyl)-3,3a,4,5-
tetrahydro-2H-benzo[glindazole-7-carboxylic acid trifluoroacetate (yellow solid, 43 mg,
0.10 mmol, 11% yield). *H NMR (400 MHz, DMSO-ds) 6 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
30 -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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0

a 5 -

(3S, 3aR) - 2- (3- chl or 0- 4- cyanopheny1l) - 3- cycl opent y1- 3, 3a, 4, 5-t et rahydro
-2H benzo[ g] i ndazol e- 7-carboxylic add The title corrpound was

prepar ed fWOrPEE3390 (3- chl or 0- 4- cyanophenyl )-3- 10 PCT/IB2007/003207
cycl opentyl- 3, 3a, 4, 5-t et rahydr o- 2H benzo[ g] i ndazol e- 7- car boxyl i ¢ aci d
prepared in Exanple 15 using chiral resolution (e.g., Method Q
(Chiral pak AD-H 21x250 mm 50% n- but anol / car bon di oxi de, 50 nJm n).
Second el uting peak: chiral HPLCtR = 4.0 m nutes (Chiral pak AD-H
4.6x250 mm 50% n- but anol / carbon dioxide, 3 nL/mn). 15 Exanple 17

o C
, 5-tetrahyd ro-2H

(8 R 3aS)-2-(3-ch | oro-4-cyan oyanepky 13- 3- cycl opentyl- 3, 3a 4

OH

y/ Cl
N/

2-(3-chloro-4-cyanophenyl)-3-cyclopentyl-3,3a,4,5-tetrahydro-2H-benzo[gjindazole-7-
carboxylic acid
10
Step 1: Preparation of methyl 2-(3-chloro-4-cyanophenyl)-3-cyclopentyl-3.3a 4 5-

tetrahydro-2H-benzo[glindazole-7-carboxylate

Y ot
N/

Methyl 6-(cyclopentylmathylene)-5-o0xo0-5,6,7,8-tetrahydronaphthalene-2-

15 carboxylate (Preparation 18, 2.8 g, 9.8 mmol) was suspended in ethanol (100 mL) and
2-chloro-4-hydrazinylbenzonitrile hyclroch!dride {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 temperaiure. The resulting solid was collected by vacuum filtration and washed
with cold ethanot to provide the title compound largely present as (£)-(38SR,3aR8)-

20 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-d5) &
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),

25 2.21(dd, J=7.79, 2.15 Hz, 1 H), 2.82 - 2.24 {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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benzo[ gl i ndazol e- 7-carboxylic acid 20 The title conpound was prepared
fromthe 2-(3-chl oro-4-cyanophenyl)- 3-

cycl opent Weo2pB8a:380b- t et r ahydr o- 2H- benzo[ g] i ndazol e- 7- carhsxgl/ios2@Eci d
prepared in Exanple 15 using chiral resolution (e.g., Method Q
(Chiral pak AD-H 21x250 mm 50% n- but anol / car bon di oxi de, 50 ninm n).
First eluting peak: chiral HPLC tR = 2.0 mnutes 25 (Chiral pak AD-H
4.6x250 mm 50% n- but anol / carbon dioxide, 3 nL/mn). WO
20081053300PCT/ 1132007/ 003207 5 Exanple 18

N
1 =8, d, J=8.3
2- (4- csyan %?21210 R Hf opentyz(g'é % ]E!zt"elfi ghay2 r o- 2%—!—%‘3%2%%]7 86d(§20
| e-7- carbb é%&ﬂGHZ 1 H).The t|tIe conpound was prepared from

met hyl
6- (cycl opentyl rret hYI ene) 5- ox05 6 7 8- tetrahydr onaptrt haI ene 2 car boxy
| ate (Pr . ‘ syanopheny ‘ 5

(Al dri ch) and Met hod C. 15 The t|tIe corrpound
was | a é?&B |ﬁidé}%Iet‘Pc % RS) 2- (4 cyanophenyl) 3-

acid. 1H NNR(4OO M—lz DIVBOdS) (m 7 H, 1.65- 1.74
(m 1 H, 1.77- 189(mIH), H, 2.20 - 2.28 (m 1
H, 2.83 - 2295 (m 1 H), 3.05 - 3x14; H, 3.55 -3.63 (m 1 H),
4.91 (dd, J=9.53, 5.50 Hz, 1 H), 7.#% (d, J=8.86 Hz, 2 H), 7.60 (d,
20J=8.86 Hz, 2 H), 7.82 (dd, J=8~+9, 1.48 Hz, 1 H), 7.86 (s, 1 H),
8.06 (d, J=8.06 Hz, 1 H), 12.99 s., 1 H; HRVM mz 386.1838
(MtH) . Exanple 19

(33,3aR) -2-(4- cyanophenyl) 3-c

[ g] i nbazol e-7- carboxylic acid
To a solution of the methyl 2-(3-chloro-4-cyanophenyl)-3-cyclopentyi-3,3a,4,5-

¥¢! opénty1- 3, 3a, 4, 5-t et r ahydr o- 2H benzo

tetrahydro-2H-benzolglindazole-7-carhoxylate from step 1 (3.75 g, 8.6 mmol) in
methanol (10 mL) and tetrahydrofuran {30 mi.) was added 10% aqueous sodium
hydroxide (10 mL). The solution was stirred for 20 hours at ambient temperature. The

15 resulting slurry was concentrated to half volume and acidified to a pH of about 2 with 1M
hydrochloric acid. The resulting solid was collected by vacuum filtration to provide the
title compound largely present as (+)-(3SR,3aRS)-2-(3-chloro-4-cyanophenyl)-3-
cyclopentyl-3,3a,4,5-tetrahydro-2H-benzofglindazole-7-carboxylic acid (yellow solid,
3.79 g, quantitative yield). LC/MS on 4.6x50mm C-18 column, tr = 6.74 minutes (10 to

20  90% acetonitrile/water over 8 minutes at 2 mL/minute with detection 254 nm, at 50 °C);
ES-MS m/z 420 (M+H); HRMS Calculated for Co4H2CIN3O2: 420.1473 (M+H). Found:
420.1449; *H NMR (400 MHz, DMSO-dg) 8 ppm 1.10 - 1.55 {m, 6 H), 1.64 - 1.75 (m, 2
H), 1.76 -1.87 (m, 1 H), 1.89-2.00 (m, 1 H), 2.16-2.23 (m, 1 H}, 2.78 - 2.1 (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

25 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 R).

Example 16
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WD 2008/ 053300PCT/ 1B2007/ 003207 5The title conpound was prepared from
the 2-(4-cyanophenyl)-3-cycl opentyl- -
3, 3a, 4, 5- twbrasdsee 2H benzo[ g] i ndazol e- 7- car boxyl i ¢ agigi/isr@passesy i n
Exanpl e 18 using chiral resolution (e.g., Method G (Chiralcel QJ-H
21x250 nmm 50% et hanol / carbon di oxi de, 50 mUm n). First eluting
peak: chiral HPLC tR = 3.6 mnutes (Chiralcel QJ-H 4.6x250 mm 50%
nmet hanol / carbon di oxide, 3 nmn). 10 15 Exanple 20
N
(3R, 3aS) - 2- (4-cyanophenyl) - 3-cycl opentyl - 3, 3, 4, 5-t et rahydr o- 2H benzo
[ g] i ndazol e-7- 20car boxylic acid itle compound was
prepared fromthe CH -
2- (4- cyanophenyl) - 3-cycl openty gt r ahydr o- 2H benzo[ g] i ndazol
i i i e 18 using chitral resolution
(e.g., Method G (Chiralcel QJ-H_24%X250 nm 50% 25 net hanol / car bon
di oxi de, 50 nL/mn). Second elu peak: chiral HPLC fR = 7.1
m nutes (Chiralcel QJ-H 4.6x250 Ya{ 50% met hanoVcar bon di oxi de, 3
nm/mn). Exanple 21 30 WO 2008/053300PCT/ 1B2007/ 003207 5 2-(4-cya
no- 3- et hyl phenyl) - 3-cycl opent §1- 3, 3a , 4, 5-tetrahyd
ro- 2H benzol g}4 | Ci § kI ) Wap
pr epar ed fronldngé?%%)?i_?%@?/@% nt b*%@%y%l%%p g" %S?%ifé){g?&HMOW
105, 6, 7, 8-t et r ahydr onapht habenzelglndanckeek-ghdosylicRcibar ati on 18; 310.5
nmg, 1.09 mmol) and 4- hydrazi nyl-2-net hyl benzonitril e hydrochl oride
(Preparation 2; 265 ng, 1.45 mmol) ‘

The title compound was prepared from the 2-(3-chloro-4-cyanophenyl)-3-

10 "cyclopentyl-s,Sa,4,5-tetrahydro-2H-benzo[g]indazole-?—carboxyiic acid prepared in
Example 15 using chiral resolution (e.g., Method G) (Chiralpak AD-H 21x250 mm, 50%
n-butanal/carbon dioxide, 50 mL/min). Second eluting peak: chiral HPLC g = 4.0
minutes (Chiralpak AD-H 4.6x250 mm; 50% n-butanol/carbon dioxide, 3 mL/min).

i5
Example 17
Y/ 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 mLfmin). 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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according to Method B and Method C (hydrol ysis conducted at 60 C). -
The crude precipitate was purified by reverse phase chronmat ography
with 60-95% acetonitrile/water to give the title conpound (yell ow
solid, 280VEgl08(93H88 mmol, 64% 15 yield). The title comsIUBIHES207

| argely present as ()-(3SR, 3aRS) - 2-(4-cyano- 3-

met hyl phenyl) - 3-cycl opentyl- 3, 3a, 4, 5-t et rahydr o- 2H benzo[ g] i ndazol e- 7
-carboxylic acid. 1H NWR (400 Mz, DMsO-de) 5 ppm1l.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 - 2229 (m 1 H), 2.41 (s, 3 H, 2.81 -2.96 (m 1
H, 3.4 - 3.14 (m 1 H, 3,51 -3.63 (m 1 H, 4.89 (dd, J=9.67, 5.37
20Hz, 1 H), 7.09 (dd, J=8.59, 2.15 Hz, 1 , 7.22 (d,. J=1.88 Hz, 1
H, 7.52 (d, J=8.59 Hz, 1 H), 7.82 Pmplei8 19, 1.48 Hz, 1 H), 7.85
(s, 1 H, 807 (d, J =8. 06 H, 1 H, 13. Ol(s 1 H. ES-MS nfz 400
(MtH) . 25Exanpl e 22

(38, 3aR) - 2- (4- cyano- 3- net hyI pheny
-2H benzo[ g] i ndazol e- 7- car boxyl i
20081053300PCT/ 1B2007/ 003207 5 The ti
t he 2-(4-cstano- 3-net hyl phenyl) - o
cycl opentyl- 3, 3a, 4, 5-t et rahydro- enzo[g]i ndazgl e-7-carboxylic acid
prepared in Exanple 21 using resolution (e.g., Method G
(Chiral cel QJ-H 30x250 nm 50% et hanol / carbon di oxi de, 70 nlm n).
First el uti-pgey@ahersd)id-alcidigh |BBa%QteBr&h rB124-PBenkd maioﬁelmhr It
4, 6x250 nm SO%c?eﬁ]arﬁgl /?}ardggn@dl oxi de, Vﬂ nmJm n) . Exgﬂrrpl e 5oy
15( 3R, %aS) 2- (4- cyano- 3- net hyl pheny1) a§dcycl opentyl- 3, 3a, 4 5 tetrahyd
ro-211- benzo[gllndazole 7-carboxylic acid The titl e conpound was
prepared fromjhe 2- ano- 3- et h hen -3-

Pyl apont y 1. 3tk ESSTEDLARYES BroHHHD M A IPeRER BRI E R o

prepar ed 58,7 8-tetrahydronaphthalene-2-carboxylate (Preparation 18) and 4-
hydrazinylbenzonitrile hydrochloride (Aldrich) according to Method B and Method C.
15  The title compound was largely present as (i)—(3SR,3aRS)-2-(4-cyanophenyl)-?;—‘ .

3-cycl opentyl-3, 3a, 4, 5-tetrahydro

X was prepared from
N<

cyclopentyl-3,3a,4,5-tetrahydro-2H-henzo[glindazole-7-carboxylic acid. 'H NMR (400
MHz, DMSO-dg) 8 ppm 1.18 - 1.54 (m, 7 H), 1.65-1.74 {m, 1 H), 1.77 - 1.89 (m, 1 H),
2.04-212(m, 1 H),2.20-2.28 {m, 1 H}, 2.83-2.95 (m, 1 H), 3.05-3.14 (m, 1 H), 3.55
- 3.63 {m, 1 H), 4.91 (dd, J=9.53, 5.50 Hz, 1 H), 7.29 (d, J=8.86 Hz, 2 H), 7.60 (d,

20 J=8.86 Hz, 2 H), 7.82 (dd, J=8.19, 1.48 Hz, 1 H), 7.88 (s, 1 H}, 8.06 (d, J= 806Hz 1H),
12,99 (br. s, 1 H); HRMS m/z 386.1838 (M+H).

Example 19

v/,
“

25 N
(38,3aR)-2-(4-cyanophenyl)-3-cyclopentyl-3,3a,4,5-tefrahydro-2H-benzo[glindazole-7-
carboxylic acid
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20 Exanple 21 using chiral resolution (e.g., Method G (Chiralcel QJ-H
30x250 mm 50% et hanol / car bon di oxi de, 70 mm n). Second el uting

peak: chiral HPLC tR = 3.5 mnutes (Chiral cel -QJ-H 4. 6x250 mm 50%

et hanol / cawbcnosdsssed de, 3 nmUmi n). Exanple 24 25 PCT/IB2007/003207

2- (5-cyano- 6- met hyl pyri di n-2-y1) - 3-cycl opentyl- 3, 3a, 4, 5-tetrahydr o- 2H
- benzo[ g] i ndazol e- 7-carboxylic acid WD 2008/ 053300PCT1I B2007/ 003207
5The 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 ate (Preparation 18) and

6- hydsazi ny1- e i Mﬁulmawaaweﬁareds ﬁorﬁ'?ﬁ@l?@ﬂ@%rfﬂibh@ﬁylﬁ@-@?él@bmu 0
Met hod The t Qun

?/f t ? ggRBég?% sfzet(@yéspaﬂé ben%@lﬁvc 05317093%’ W‘“‘ég’e"md i Exdmple’ts

| 9 |
ggfdopimﬁl\n}g%hﬁa{ réscﬁuﬁd?nt &@w@tﬁo@tﬁ) g@mmembundnﬂ_senﬂmcm)aoxy ic

1.89 (m ngatlpﬁnollgarfgn dll\gglzclfgSQ Fﬂurﬂ‘”;-l) F|rsi e@gng pgakzgh H(Pi_q_ﬁz l_gzﬁggnutes
2.95 (m {éh#ﬁleel@)ﬂé 4—@29@@50% H)etha‘inofk%rlﬁdlﬁdlmﬁ&@ FRUMERp7 Hz, 1
1-1), : 1'H, 7.74 - 7.85 (m 2 H), 7.87 (s, 1 H),
8. 081@d J 8 05 Hz, 1 H) (M ssed -CH3 due to DVBO overlap) HRVS iz
401. 1965 (MHH) . 15Exarrp| e 25

2- (4- cyano- 3- met hoxyphenyl) - 3-cycl opentyl- 3, 3a, 4, 5-t et rahydr o- 2H benz
o[ g] i ndazol e-7- carboxylic acid 20 The title conpound was
prepared from net hyl

6- (cycl opent yl net hyl ene) - 5- 0x05, 6, 7, 8-t et rahydr onapht hal ene- 2- car boxy
| ate (Preparation 18; 310 ng, 1.09 nmol) and

4- hydrsazi nyl- 2- met hoxybenzonitril e hydrochl oride (Preparation 4; 282
ng, 1.42 mmol) according to Met hod@B %ﬁgl{_}fnol was used in place of
ethanol as solvent) and Method 25 &*@ ude precipitate was
purified by reverse phase chromatography with 40-95%
acetonitrile/water to give the title conpound (yellow solid, 220 ny,

N

0.53 Mol , 49%vyield). The titl rrpo‘ was | argely present as
() - (3SR 3aRS) - 2- (4- cyano- 3- o, Q
nmet hoxyphenyl) - 3-cycl opent yl- 3, 3a, 4, 5- pe - 2H benzo[ g] i ndazol e-
7-carboxylic acid. 1H NWVR (400 ‘ 8 ppm1.34(m 7 H), 1.65
- 190 (m 2 H, 1.99 - )@/

=

(3R,3a8)-2-(4-cyanophenyl)-3-cyclopentyl-3, 3a,4,5-tetrahydro-2H-benzolglindazole-7- -
20 carboxylic acid

The title compound was prepared from the 2-(4-cyanophenyl)-3-cyclopentyi-
3,3a,4,5-tetrahydro-2H-benzolglindazole-7-carboxylic acid prepared in Example 18
using chitrai resolution (e.g., Method G) (Chiralcel OJ-H 21x250 mm, 50%

25 methanol/carbon dioxide, 50 mL/min). Second eluting peak: chiral HPLC Iz = 7.1
minutes {Chiralcel OJ-H 4.6x250 mm; 50% methanol/carbon dioxide, 3 mL/min).

Example 21
30
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30 2.12 (m 1 H, 2.18 - 2.27 (m 1 H), 2.82 - 2.95 (m 1 H, 3.
313(m1|—|),352-363(m1H), 3.90 (s, 3 H), 94(dd,J:
5.37 Hz, 680(dd J859 188Hz 1 H, 6.90 ( C% 1
Hy, 7.45 (‘HOZ?J““@:’%" Hz, 1 H), 7.81 (dd, J=8.19, 1.48 HFCTAB}Y70032y
(s, 1 H, 8.08 (d, J=8.06 Hz, 1 H), 13.02 (s, 1 H. ES-M5 nfz 416
(MtH). 67 5 10 Exanmple 26 ck,

15(3S, 3aR) - 2- (4- cyano- 3- net hoxyphenyl) - 3-cycl opentyl- 3, 3a, 4, 5-tetr ahy
dro-2H benzo[ g]i ndazol e-7-car boxylic acid The title conpound
was prepared fromthe 2-(4-cyano-3-nmet hoxyphenyl) - 3-

cycl opentyl-3, 3a, 4, 5-tetrahydr o- 2H
prepared in 20Exanp|e 25 using c
(Chiral pak 1A 30x250 mm 50% net hano / ¢a diyoxi de, 70 ni ni n).
Second el uting peak: chiral HPLG®RM\. 2\m/Mhutgs (Chiral pak | A

4. 6x250 nmm 50% et hanol / car bon oxi de, 3 nmm n). 25Exanple 27

(3R, 3aS) 2- (4- cyano- 3- net hoxyghenyl) - 3-cycl opentyl- 3, 3a, 4, 5-t et rahydr
o- 2H benzo[g]lndazol e-7-carboxylic acid WO

2008/ 0533 ePeyadd-320ehyIpBSRY73-Syitopeniyl-8 8 addivietrahytirobl-pareplalisdb Zotes i
the 2-(4-cyano- 3-net hoxyphenyl) - 3- a hc

cycl opentyl- 3, 3a, 4, 5-t et rahydr o- Zﬁ-i) [gcilndazol e-7-carboxylic acid
prepared in Exanple 25 using chiral resol ution (e.g., Method G

st el uti ng Hodte ot WsRbpRPE hafh e cleBtb iy dupRb-oco-

4. 6x280 ring,7 8detahydronaphthalene-2-carboxylate (Preparation 18; 310.5 mg, 1.09 mmol}
and 4-hydrazinyl-2-methylbenzonitrile hydrochloride (Preparation 2; 265 mg, 1.45 mmol)
according to Method B and Method C (hydrolysis conducted at 60 °C). The crude
precipitate was purified by reverse phase chromatography with 60-95%

Iutlp@(eg Met hod G

acetonitrile/water to give the title compound (yellow sofid, 280 mg, 0.563 mmol, 6l4%

15 yield). The title compound was largely present as (+)-(3SR,3aRS)-2-(4-cyano-3-
methylphenyl)-3-cyclopentyl-3,3a,4,5-tetrahydro-2H-benzofglindazole-7-carboxylic acid.
"H NMR (400 MHz, DMSO-dg) 5 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), 218 -2.28 (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

20 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).

25 ' Example 22

N. V/
N OH
N7

(38,3aR)-2-(4-cyano-3-methyiphenyl)-3-cyclopentyl-3,3a,4, 5-tetrahydro-2H-
benzo[glindazole-7-carboxylic acid
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10 net hanol / carbon di oxi de, 3 nmJmn). Exanple 28 CO2H MeO

152- (4- cyano- 3- (et hoxynet hyl ) phenyl) - 3- cyclopentyl 3 3a 4 5 tetrahyd
ro-2H benzo[ g]i ndazol e-7-carboxylic acid

4- hydr azi nYYO-2U8WE0hoxynet hyl ) benzonitril e hydrochlorldEHPpW@§@$%Q|on
9), nethyl

6- (cycl opent yl net hyl ene) - 5- oxo- 5, 6, 7, 8-t et rahydr onapht hal ene- 20
2-carboxyl ate (Preparation 18; 209 ng, 0.73 mmol) and ethanol (4 nl)
was stirred under argon at 80 C for four hours. The m xture was
cooled to roomtenperature and concentrated to give ethyl

2- (4- dyano- 3- (net hoxynet hyl ) phenyl) - 3- cycl opentyl- 3, 3a, 4, 5-

Lo 2 e LS Bt B TSRS S K T

treat ed wybhpéntﬁlﬁ\,BaséﬁitatmIﬁ[drdwgzbhrtrenm{g]u(dhzotb)?—czﬂrbmwhcracld rppmaa&djme

OIJIt 5:ref O'ﬁxe 51 Lhﬁg gh' tlﬁ?/s r%ﬁé&%ﬁ&%ofé?@h rﬁﬁel adl @Ezsﬁsu fOX1° de.

(24 m) aaihiarmﬂcarboed:ob@er@eﬂ.ﬂmd} plFiest elukifly 2qka clitad HRLG thelz/x&t giube05%
trifl or €rro ; )
o (4 B eGP B e SRR A PR sk rnaleaanslioiiy 500 5. et ranydr o

2H benzo[ g] i ndazol e-7-carboxylic acid (yell ow orange solid, 65 ng,
0.015 mml, 18% 30 yield ). The tit und was | argely present as
() - (3RS, 3aSR) - 2- ( 4- cyano- 3- EEmEES

(met hoxymet hyopheny1) - 3- cycl opent yl - 3, 3a, 4, 5-t et r ahydr o- 2H benzo[ gj i n
dazol e-7- carboxylic acid. 1H NVR (400 WHz, DWVSO-d6) 8 ppm 13.04 (s,

1 H, 807 (d, J=8.06 Hz, -.7(m2H) 7.60 (d, J=8.86
Hz, 1-H), 7.35 (d, J;—215Hz ) ' o
2008/ 053300PCT/ |1 B2007/ 003207 5(dd € Hz, 1 H, 4.92 (dd,
J=9.80, 5.51 Hz,” 1 H), 4.50 (s, , 3. dddPHJ=13.83, 9.40, 4.70
Hz,1H),336(s 3H),306- 5(m1H),282 2.96 (m 1 H,
2.19- 29(m| H, 2.00 - B"13 1 ,165-189(m2H) 1.14
I\/b%NSf% ( m wR 3a|':5§-d\—ﬁ-cyano%—me&%mnyﬁoﬁycwpenty%8 3a,4,5-{etrahydro-2H-

2- (4- cyano- 3- ((di met hyl am nisgnreidgliptidzoleerydrbeddicweidopent y1- 3, 3a, 4, 5-te
trahydro- 2H

The title compound was prepared from the 2-(4-cyano-3-methyiphenyl)-3-
cyclopentyl-3,3a,4,5-tetrahydro-2H-benzofgjindazole-7-carboxylic acid prepared in
20 Example 21 using chiral resolution (e.g., Method G (Chiralcel OJ-H 30x250 mm; 50%
ethanol/carbon dioxide, 70 mi/min). Second eluting peak: chiral HPLC tr = 3.5 minutes
(Chiralcel QJ-H 4.6x250 mm; 50% ethanolfcarbon dioxide, 3 mL/min).

Example 24
25
A
Z
o VN °
LN
N//

2-(5-cyano-6-methylpyridin-2-yi)-3-cyclopentyl-3,3a,4,5-tetrahydro-2H-benzo|glindazole-
7-carhoxylic acid
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benzo[ g] i ndazol e- 7-carboxylic acid trifluoroacetate 15 A

m xture of 2-((di met hyl am no)net hyl)-4-hydcazi nyl benzonitrile

di hydr ochlpieosBeepar ati on 11; 208 ngy, 1.1 nmol), Metelayhs2007/003207
6- (cycl opent yl net hyl ene) - 5- oxo-5, 6, 7, 8-

t et r ahydr onapht hal ene- 2- car boxyl ate (Preparation 18; 153 ng, 0.54

mmol ), and ethanol (6 m.) was stirred under argon at 80 C for four
hours. The m xture was cooled to room 20 tenperature, concentrated
and purified by reversed-phase HPLC .. (acetonitrile/water/0.05%

trifluoroacet irge &fid 9&m§> il W ﬁ@ﬁé’r&& fr3m(rﬂetﬁ¥l@(&§z§opengImethy!ene)-5-0x0~
((di met hyl am noz nmet h g henyl) - 3- cycl opent t et rahydro-21- 1

- benzo[ g]3-Hd&-tstratnds Wie&@e?—carhw@é? é”remr@t'm @cﬂnd@mdfﬁzmy ~2-
tetr ahydrrﬁétﬁmﬁfaoﬁr?on%l)e (PPELAABR bg ééco%al%weamw@ta% Méthbd . pl tif0di um

hydroxide (1" nl) at room tenperature e mxture was 25 stirred for

90 ni nut e@mmn@@mﬂa@@m psmntaﬁe(%ﬁ&mﬁ%&-cmpr&meﬂwl@y"dm—2~yl) -3-

[ gvslr Z Fg c%@l?ﬁ@ntgﬂ-gé%%ﬁ@ﬁvd% W EfindAz0R - L4 S WMOLARC 8 NMR e D)

((di it hyWHzi DISPRedsh§ pppheed1} 53<my5 HOpL58 v 1.89 (Ba5 4)52.1 6¢ RAR GJHQJ-I— b
f

oo oo g Eaa T 228100 b 28 ) 488 SRR B 4T L 0 b 07

() - (3RS, 34SR)HR 7 (17-(dydrecreHz,30H), 7. 74 7 85 (m 2 H), 7.87 (s, 1 H) g, 08 (d, J=8. 05

enzol g1 Ha2aNe AIPH o ot i PHISEY PrBE sdas ﬁgﬂﬁhiﬁﬁ@éﬁ%gr ‘KA'E,H i

DVSO-4) 8 ppm 10.06 (s, 1 H), 8.08 (d, J806Hz 782-791
(m 2,4, 7.72 (d, 3859Hz,1H),EX;%?%£5s 730(d J=8. 32
Hz, 1'H). 4.92 (dd, J=9.53, 5.50 HZ T 428- 4.47 (m 2 H), 3.62

90 WD 2008/ 053300PCT/ B32007/ 003207 5(ddd, J=13.56, 9.26, 4.83 Hz, 1
H, 3.12 (d, J=16.11 Hz, 1 H), 2.89 -2.97 (m 1 H), 2.84 (s, 6 H),
2.22 - 2.30 (m 1 H, 2.04- 2.16 4 1.85 (ddd, J=25.91, 13.02,
3.49 Hz, 1 H), 1.72(s, 1 H), 1.15- %6 Omn 7 B). ES-MS miz 443
(MI1). Exanple 30 10

2-(4-cyano-3-methoxyphenyl)-3-cyclopentyl-3,3a,4,5-tetrahydro-2H-benzo[gJindazole-7-
carboxylic acid

The title compound was prepared from methyl 6-(clyciopentylmethylene)-S-oxo-
5,6,7,8-tetrahydronaphthalene-2-carboxylate {Preparation 18; 310 mg, 1.09 mmol) and
4-hydrazinyl-2-methoxybenzanitrile hydrochloride (Preparation 4; 282 mg, 1.42 mmol)
according to Method B (methanol was used in place of ethanol as solvent) and Method

25 €. The crude precipitate was purified by reverse phase chromatography with 40-85%
acetonitrile/water to give the title compound (yellow solid, 220 mg, 0.53 mmol, 49%
yield). The title compound was largely present as (£)-(3SR,3aR8)-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 -

30 2142(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 418 (M+H).
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et hyl

2- (3- (benzyl oxy) - 4- cyanophenyl) - 3-cycl opent y1- 3, 3a, 4, 5-t et.,r ahydr o- 2H-
benzo[ g] i ndazRb&sisugar boxyl ate 15A m xture of PCT/IB2007/003207

2- (benzyl oxy) - 4- hydr azi nyl benzonitrile (Preparation 13; 358 ng, 1,5
mol ), Met hyl

6- (cycl opent yl net hyl ene) - 5- oxo- 5, 6, 7, 8-t et r ahydr onapht hal ene- 2-
carboxyl ate (Preparation 18; 284 ng, 1.0 mmol), ethanol (7 nlL), and 1
drop of concentrated hydrogen chloride was stirred under argon at 80
C for 64 hours. The m xture was cool ed to roomtenperature,
concentrated and purified by normal phase 20 flash col um

chromat ography on a 40 g silica gel colum (20 - 80% et hyl

acet at e/ hexanes gradient). Pure fractions were pool ed and
concentrated in vacuo to yield nethyl

2- (3- (benzyl oxy) - 4- cyanophenyl) - 3-cycl opentyl- 3, 3a, 4, 5-t et rahydro- 2Ho
enzo[ g] i ndazol e- 7-car boxyl ate (yellow foam 485 ng, 0.96 mml, 96 %
yield). The title conpound was | argely present as

()-(3R5, 3aSR) - net hyl 2-(3-(benzyl oxy)-4- 25 ‘
cyanophenyl) - 3-cycl opentyl- 3, 3a, 4, 5-t et rahydr o- 2H benzo[g]lndazol e-7-
carboxylate. 1H NVR (400 MHz, DIVBOdS) 5 ppm 1.00- 1.51 (m 7 H),
1.56- 1.68 (m 1 H, 1.82 (ddd, J=FxaBple 2. 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 1 H), 3.11 (d,
3=16.38 Hz, 1 H, 3.53 - 3.63 (m 11-1), 3.87 (s, 3 H), 4.91 (dd,
J=9.53, 5.50 Hz, 1 H), 5.31 (q, , 2 H, 6.85 (d, 3=8.32 Hz,
1H, 6.96 (s, 1 H, 7.35 (t, 30 ¥ 1I—Q), 7.39 -7.57 (m 5
H, 7.80 - 7.92 (m 2 H, 8.10 (d y'H). ES-M5 nfz 506

(MtH) . WD 2008/ 053300Pa/ 1132%3 phe 31
,;,
. N o
15 (38, 3aR) 2-{4-cyano-3-methoxyphenyl)-3-cyclopentyl-3,3a,4,5-tetrahydro-2H-

benzo[gJindazole-7-carboxylic acid

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
20  Example 25 using chiral resolution {e.g.,
Method G) (Chiralpak IA 30x250 mm, 50% methanoVcarbon dioxide, 70 mbmin). ;
Second eluting peak: chiral HPLC fz = 4.2 minutes (Chiralpak 1A 4.6x250 mm; 50%
methanol/carbon dioxide, 3 mL/min). '

25 Example 27

O ful
“, N
.

4
N\N OH
NZ

(3R,3a8)-2-(4-cyano-3-methoxyphenyl)-3-cyclopentyl-3,3a,4,5-tetrahydro-2H-
benzo[gjindazole-7-carboxylic acid

83



2- ( 3- (benzyl oxy) - 4- cyanophenyl) -.3- cycl opentyl- 3, 3a, 4, 5-t et rahydr o- 2H1
Obenzo[ g] i ndazol e-7-carboxylic acid A m xture of nethyl

2- (3- (benzyl oxy) - 4- cyanophenyl) - 3- cycl opent y1- 3, 3a, 4, 5-

t et r ahydr ow@keds®s3s0§ g] i ndazol e- 7- car boxyl at e (Exanpl e ICIIRBO7/60§207
0.20 mml ), tetrahydrofuran (3 nL), and nethanol (1 nmL) was treated
with 2.5 N sodium hydroxide 15 (1 nL) at roomtenperature. After 18
hours the m xture was concentrated to one-third of its original
volune, diluted with water (3 nL) and treated with 2 N hydrogen
chloride (2 nL). The m xture was extracted three tinmes with ethyl

acet ale, dri eqhovs cSMENRSIWAD fithdrad Riomfthé RARJaRAI.RARGGBRERSEL O

gi ve 2-(3-(benzyl oxy) - 4-cyanopheny

cycl opentC)VElOBe@&'“ﬁ3$4@6??*%“1@69'%%9%)@6&%?5?'%7@%@@“?a@ﬁPfﬁP}@Wq ® aci d

(vel | ow atagfe 2050k thiral Mhollion fe g8 Mol . 93%yield). The title
conmpound was | ar presen

)
( 3RS, 3aSmylethod @?%@raa@akdwpxaﬁwahéB%ﬁ@thyn@Lcegb@n@wﬂ%f 70 mldming. Eirstet
rahydr o- Zdgly ﬁ’-@%ﬁ] dPapLe /= ga;rrhmmé% {Ghl?eﬂxbéi( |Awe>wa rﬁﬁ.ogo%z
DVSO-c16) 8 ppm 1.03- 1.5 R( 1 H, 1.74 - 1.89
(m 114 mq‘fhgmlca@ooﬂlqnﬁe ”M)/m"'Q 18 - 2.29 (m 1 H) ©2.82 - 2.96 (m
1 H, 3.03-73.14 (m 1H, 357(ddd J=13.70, 9.40, 4.30 Hz, 1 H),
254.91 (dd, J=9.53, 5.50 Hz, 5.31 (q, J=12.35 Hz, 2 H), 6.84
(d, J=8.86 Hz, 1 1-1), 6.96 (s 1 r@xamples%( J=7.25 Hz, 1 H), 7.40-
7.53 (m 5 H, 7.81 -7.88 (m 2 H), 809 (d, J=8.06 Hz, 1 H), 13.03
(s, 1 H. ESM mz 492 (MH). Exanple 32 30 WO
2008/ 053300PCT/ 1B2007/ 003207
2- (4- cyano- 3- hydr oxyphenyl) - 3-cy

3 4,5 t et rahydro- 2H

benzo[ g] i ndazol e- 7-carboxyl ate A m 0 yI
2- (3-(benzyl oxy) - 4- cyanophenyl) c!\‘opentyl 3,3a,4,5- 10
t et rahydr o- 2H benzo[ g] i ndazol e- rboxyl ate (Exanple 30; 345 ny,
0.68 mmol ), N
MeQ
15 2-(4-cyano-3-(methoxymethyl)phenyl)-3-cyclopentyl-3,3a,4,5-tetrahydro-2H-

benzofglindazole-7-carboxylic acid

A mixture of 4-hydrazinyl-2-(methoxymethyi}benzonitrile hydrochloride

(Preparation 9), methyl 8-(cyclopentylmethylene)-5-0x0-5,8,7,8-tetrahydronaphthalene-

20  2-carboxylate (Preparation 18; 208 mg, 0.73 mmol) and ethanol (4 mL) was stirred
under argon at 80 °C for four hours. The mixture was cooled to raom temperature and
concentrated to give ethyl 2-(4-cyano-3-(methoxymethyl)phenyl)-3-cyclopentyl-3,3a,4,5-
tetrahydro-2H-benzofglindazole-7-carboxylate as a yellow saolid. The ester was
suspended in tetrahydrofuran (4 mL), methanol (1 mL) and treated with 2.5 N sodium

25  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|gjindazale-7-carboxylic acid (yellow/orange solid, 65 mg, 0.015 mmol, 18 %

30 vyield ). The title compound was largely present as (+)-(3RS,3aSR)-2-(4-cyano-3-
(methoxymethyl)phenyl)—S-cyclopenty!-3,Sa.4,5~tetrahydro—2H-benzo[g]indazole—?—
carboxylic acid. 'H NMR (400 MHz, DMSO-ds) 8 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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catal ytic 10% pal | adi um on carbon, and ethyl acetate was hydrogenated
at 30. psi hydrogen for three hours. The m xture was filtered through
Celite and concentrated. The solid was suspended in diethyl

et her / hexawenes@ssigml | anount of nethanol and filtered H(H/Igz(mafwxmmyl
2- (4- cyano- 3- hydr oxyphenyl) - 3-cycl opentyl- 3, 3a, 4, 5-tet rahydro- 15

2H benzo[ g] i ndazol e- 7- car boxyl ate (150 ng, 0. 36 rrrml , 53 %yield).
The title conmpound was | argely present as ()- (3RS, 3aSR) - net hyl

2- (4- cyano- 3- hydr oxyphenyl) -

3-cycl opentyl- 3, 3a, 4, 5-t et rahydr o- 2H benzo[ g] i ndazol e- 7- car boxyl at e.

1 (5 M, DHBSE31S B0 oy SPATh 1 dy f90, 5 8,

3 15 (m JE1BB3, 348,31 T@H, 1 5183676, 3 6)A%06 43716 (@0 1M, 2§2Hg 96386 I'()s 3

H, 4.77 6 0 5

(6 1y PRt eyl 2 by o RedOn 68 (pa iR ke sh g o BS-
J=8.06 HAMS /&30 00+HD (s, 1 H. ES-MS mz 416 (M+H). Exanple 33 25
NI OH et hyl

2- (4- cyano- 3- hydr oxyphenyl) - 3-cycl opentyl- 3, 3a, 4, 5-t et rahydr o- 2H
benzol[@] i ndazol e- 7- car boxyl ate WOE2808/0ZB300PCT3820071003207 5A°

m xture of

2- (3- (benzyl oxy) - 4- cyanopheny1) - 3-cycl opent y1- 3, 3a, 4, 5-tetr ahydr o-
2H benzo[ g] i ndazol e- 7- car boxyl i d anple 31; 70 ng, 0.14 mol),
et hyl acetate, tetrahydrofuran, ‘anrd qlﬂ%-- was treated with 10%
pal | adi um on carbon (10 ng) and hydriogera eHf our hours at 30 ps
hydrogen. The mixture was filteres T Celite, and concentrated
to give nethyl 2-(4-cyano-3-hyd yphenyl ) - 3-cycl opentyl - 10

3, 3a, 4, 5-tetrahydro- 2H—benzokg I ndazol e- 7- car boxyl ate (57 ng, O0.14
nmmol ) as a yellow solid. The Rg- conpound was | argely present as
()- (3RS, 3aSR) - net hyl 2-(4- cyano

r71ydr o>l;yphleaz(a)cy?ﬁmﬁf\%ﬁmemymMr&)ﬁathﬁl)ﬁw&yl)ﬁadwldpent?ks b&, msgt[gg%lhyud@rza)ll- e-
-car pox at e. )
161 -1 75 (m 1 ngﬁ&gWagalDl\ﬁ?arﬁoMm ag8 %ﬁ”o“’z“cﬁ?%&t N , 2.16

- 2.305 (m 1H),279-296(m 1 H, 3.09 (d, 15 J1611Hz,1H)
3.57 (ddd, 4=13.

7 9 1
55700, =Mutfun & Hlurtafabuy s by DRkt %%@“é@
Hz, 1 H);(Prep@gation.190 208ynd 1I—0 mn&J)Oeﬂm 6~Jcy8lopéntyimetiyldie)-51dko/)6,fB- 1
H. ES Nﬁeﬁ%ﬁydﬁo%%pﬁ%&é-%a%@y%tg (breparation 18; 153 mg, 0.54 mmol), and ethanol

(6 mL) was stirred under argon at 80 °C for four hours. The mixture was cooled to room

20 temperature, concenirated and purified by reversed-phase HPLC
(acetonitﬁlékﬁater/().05% triftuoroacetic acid) to give methyl 2-(4—cyanb-3-
({(dimethylamino)methyl)phenyl)-3-cyclopentyl-3,3a,4,5-tetrahydro-2H-benzofglindazole-
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

25  stirred for 90 minutes, concentrated and the crude product purified by reversed-phase
HPLC (acetonitrile/water/0.05% frifluoroacetic 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-

30 ((dimethylamino)methyl)phenyl)-3-cyclopentyl-3,3a,4,5-tetrahydro-2H-benzo[glindazole-
7-carboxylic acid trifluoroacetate. 'H NMR (400 MHz, DMSO-dg) 5 ppm 10.06 (s, 1 H),
8.08 (d, J=8.08 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, 5.50 Hz, 1 H), 4,28 - 4.47 (m, 2 H), 3.62
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-~

20
2- (3-chl oro-4-cyanophenyl)-3- ((R) -tetrahydrofuran-3-y1)-3, 3a, 4, 5-tetr
ahydr o- 2H i ndazol e-7-carboxylic acid and '

2-(3-chl or‘SBg%@é%%heny 1)-3-((S)- PCT/IB2007/003207
tetrahydrofuran-3-yl)-3, 3a, 4, 5-tetrahydro- 2H benzo[ g] i ndazol e- 7- car bo
xylic acid 25 The title conpounds were prepared according to
Met hod B and Method C from () - net hyl

5- ox0- 6- ((tetrahydrofuran-3-yl)nethyl ene)-5, 6,7, 8-tetrahydronapht hal e
ne-2- carboxylate (Preparation 2

0 d
D el G o Aty &SP LELNBHEL T Hoch 1 b 416 51 Hac! br2eiihr 267 67, 111, 284
yielding @ ga) oo spbb gn( 167, 184 - 9487 1 86 /85 Yddal 8259193102t 829 Hz, 1

conmpounds 30 were largely present as

() - (3RS, 3ARE724s, (o HFdr v 56 EpahbphESMS miagg (M+H).
tetrahydrofuran-3-yl)-3, 3a, 4, 5-tetrahydro- 2H benzo[ g] i ndazol e- 7- car bo
xylic acid and ()- e- WD 20081053300PCT/ 1B2007/ 003207

5( 3RS, 3aRS) - 2- ( 3- chl or 0- 4- cyanopher5*@MpE 3q S) - t et r ahydr of ur an- 3-y1) - 3
, 3@, 41p- tetrahydro-2H benzo[ gl i ndazol e- 7- car boxyl i c aci d,
respectively. LC/MS on 4.6x50m C-18 colum, tR = 4.93 mnutes (10 to
90% acetonitrile/water over 6 m es 2 mL/mnute with detection
254 nm at 50 C); ES-Ms nifz 422 4 RN | cul ated for

C23H20CI N303: 422. 1266 ( M+H) +. P57721H NVR (400 MHz,
DMSO-d5) 8 10ppm 1.51 -1.99 (m ] 110- 2.27 (m 1 H 2.91. (dd,
J=12.35, 4.03 Hz, 1 H 3.03 - 312 (m 1 H 3.38 - 3.47 (m 1 H) 3.49
- 3.57 (m 1H)3.58-3.69,s 3.73 (t, J=8.06 Hz, 1 H 3.77 -
3.85 (m 1 H 4.75 -4.83 (m 1 HC4.99 (dd, J=9.40, 6.71 Hz, 1 H)
7.18 (td, J=8.59, 2.15 Hz, 1 H) 17.39 (dd, J=18.80, 2.15 Hz, 1 H 7.69
(dd, J=8.86, 5.10 Hz, 1 H 7.8 , J=8.06 Hz, 1 H 7.84 (s, 1 H)
8.08 (d, J=8.32 Hz, 1 H 13.07 . S., 1 15H). Exanple 35

methyl 2-(3-(benzyloxy)-4-cyanophenyl)-3-cyclopentyl-3,3a,4,5-tetrahydro-2H- .

benzo[glindazole-7-carboxylate

15 A mixture of 2-(benzyloxy)-4-hydrazinylbenzonitrile (Preparation 13; 358 mg, 1.5
mmol), Methyl 6~(cyclopentylmethylene)-S-oxo—S,6,7,B—tetrahydronaphthaieﬁe-2-
carboxylate (Preparation 18; 284 mg, 1.0 mmbl), ethano! (7 ml.), and 1 drop of
concentrated hydrogen chloride was stirred under argon at 80 °C for 64 hours. The
mixture was cooled to room temperature, concentrated and purified by normal phase

20 flash column chromatography on a 40 g silica gel column (20 - 80% ethyi
acetate/hexanes gradient). Pure fractions were pooled and concentrated in vacuo to
yield methyl 2-(3-(benzyloxy)-4-cyanophenyl)-3-cyclopentyi-3,3a,4,5-tetrahydro-2H-
benzofglindazole-7-carboxylate (yellow foam, 485 mg, 0.96 mmol, 96 % yi'eld). The title
compound was largely present as (1)-(3RS,3aSR)-methy! 2-(3-(benzyloxy)-4-

25  cyanophenyl)-3-cyclopentyl-3,3a,4,5-tetrahydro-2H-benzofglindazole-7-carboxylate. 'H
NMR (400 MHz, DMSO-ds) 8 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), 2,16 - 2.31 (m, 1 H), 2.82 - 2.95 (m,
1 H), 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 (i,

30 J=7.25Hz, 1H),7.38-7.57 (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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NVCI -

202- ( 3-chl or o- 4- cyanophenyl) - 3- cycl obut y1- 3, 3a, 4, 5-t et rahydr 0o- 2H benz
o[ g] i ndazaol e-7- ¢ oxylic acid The title conpound was -
accordi ng {Vg) 2@&1{%%3{95)8 and Met hod C from net hyl %ﬁﬂ%{ﬁﬂoszm

6- (cycl obut yl met hyl ene) - 5- oxo-5, 6, 7, 8-t et rahydr onapht hal ene- 2- car boxy
| ate 25(Preparation 19) and 2-chl oro-4-hydrazi nyl benzonitrile

hydr ochl ori de (Preparation 1) to give

2- (3-chl or o- 4- cyanophenyl) - 3- cycl obut y1- 3, 3a, 4, 5-t et rahydr o- 2H benzo|
g] i ndazol e7-carboxylic acid (150 ng, 0.36 mol, 65%vyield) as a

yel | ow solid. The title conpound was | argely present as

()- (3RS, 3aSR) - 2- ( 3-chl or o- 4- cyanoplgggmg,ag-:ﬁ- cycl obutyl 3, 3a, 4, 5-tetrahy
dr o- 2H benzo[ g] i ndazol e- 7-carboxylic acid. 1H NVR (400 MHz, DMbO-
30d5)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 : 1 H, 2.97- 3.07 (m 1 H,
3.44 - 3.56 (m 1 H), 4.88 (dd, Hz, 1 H, 7.22 (dd,
J=8.86, 1.88 Hz, 1 H), 7.42 (d, . doH7.67 (d, J=8.86 Hz,
1H, 7.75 -7.83 (m 2 H), 8.01 d, NJx8. 06 , 1 H. ESSM5 mz 420
(MtH) WO 2008/ 053300PCT/ | 82007207 5 Exanple 36 IN

c

2- (3-chl or o- 4- cyanopheny1l) - SN/(t etg ahydr o- 2H pyran-4-y1)-3, 3a, 4, 5-tetr
ahydr o- 2H10benzo[ gl i ndazol e- 7-cgr boxylic acid The title conmpound was
prepared from net hyl 5-oxo-6-( rahydr o- 2H pyr an- 4-

2-(3~-{benzyloxy)-4-cyanophenyl}-3-cyclopentyl-3,3a,4,5-tetrahydro-2H-
10 benzo[g]indazole-7-carboxylic acid

A mixture of methyl 2-(3-(benzyloxy)-4-cyanophenyl)-3-cyclopentyl-3,3a,4,5-
tetrahydro-2H-benzo[glindazole-7-carboxylate (Example 30; 100 mg, 0.20 mmol),
tetrahydrofuran (3 mbL), and methanol (1 mL) was freated with 2.5 N sodium hydroxide

15 {1 mL) at room temperature. After 18 hours the mixture was concentrated to one-third
of its original volume, diluted 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-cyanophenyt)-3-
cyc!opentyl—s,3a,4,5-tetrahydro-2H-benzo[g]indazole—?—carbé&yiic acid (yellow/orange

20  solid, 90 mg, 0.18 mmol, 93 % yield). The title compound was largely present as (&)-
(3RS,3aSR)-2-(3-(benzyloxy)-4-cyanophenyl)-3-cyclopentyl-3,3a,4,5-tetrahydro-2H-
benzo[glindazole-7-carboxylic acid. "H NMR (400 MHz, DMSO-dg) 5 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),2.82-296(m, 1H),3.03-3.14 {m, 1 H), 3.57 (ddd, J=13.70, 9.40, 4.30 Hz, 1 H),

25 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, 1H), 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 (8, 1 H). ES-MS m/z 492 (M+H).

Example 32
30

a2



yl ) met hyl ene) -5, 6, 7, 8-t et r ahydr onapht hal ene-"2- car boxyl at e
(Preparation 21) and 2- chl oro-4-hydrazi nyl benzonitrile hydrochloride
(Preparati rd| ng to Method B and 15 Met hod C.

conmpound V\\/gg2 a'rrOS% present as ()- (3SR, 3aRS)-2-(3-chl g?fgﬁﬁi_o'u%o%zm
cyanophenyl) - 3- (tetrahydro 2H: pyran-4-y1) -3, 3a, 4, 5-t et rahydr o- 2H benz
o[ gl i ndazol e-7- carboxylic acid. 1H NWVR (400 M—lz, OVBO-d6) 5 ppm
1.24- 1.33(m 2 H), 1.40 (ddd, J=24.57, 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 H), 2.8 - 2.95
(m I H, 3.07 - 3.20(m 3 H, 3.61 -3.79 (m 3 H, 4.83 (dd,
J=9.67, 20 3.76 Hz, 1 H), 7.21 { =886 Hz, 1 H, 7.44 (d, J=1.61
Hz, 1 H, 7.71 (d, J=8.59 Hz, 1“3 R 28.32, 1.34 Hz, 1 H),
7.87 (s, 1 H, 809 (d, J=8.32 Hz, J 07 S, 1 H; HRVE nlz
436. 1445 (MrH). Exanple 37 2-( N .
nopheny1l) - 3- (t et rahydr o- 2H pyr -yl1l)-3,3a,4,5-tetrahyd ro-2H
benzo[ gl i ndazol e- 7- car boxyl i,gZaciid WO 2008/ 053300PCT/ 1132007/ 003207
5 The5title conpound was prepare®from net hyl

5- 0x0-6- ((tet mhwdz@éytrwswdr@xyphenyl 3 cyclopentyl33a45—tetrahydr0-2H-

yl ) met hyl ene) - 5, -tet raqé i’:; cfar boxyl at e
(Preparation 21) and 4 hydr ﬂ@ ? F?rPP’é}’q{?drochl ori de
(Aldrich) according to Method B and Met hod C The title conpound was

et e Lt oo R AR BBk i IS Bl bevser Y b Po- 7- ¢

Eir ngl?ljggetwiﬁdroﬂﬂ-bﬁﬂ&cﬁﬁjﬁﬂa%hﬂ -dAMBSRy R E&aﬁ@lﬁ 30; 335 mgl 033 rool) 2 |‘|)

- 1.99 ( rﬁata%ltipé t)@/? bgl@dtun& oggadbrg(-n inq_ﬁthﬁ)fcg@te was @)Sdr?gﬁn(aieq_ﬁ]i 3'6')30507 )
3’: 5092 m h3didgen fbr Hfee hdu®8 Thamikturd wasfified thdouth Cdlite End'&oncént?a&eﬂ dd
7. 35° Ralif wagsiipendec p iyl e aganss, 3 gl afiounh O hetfgnc) gnd
J 8 06 Heifterbd to dive nde3nyd 2-(@oyans-3-hydrdkyphdrlRB-dvclopditid-3, 838, 5(tihrifiydro-
2 (301 OGPPSR EFeNBIeAE0 M0 40 el 53 Y. oTheite
hydr o- 2Hchepzajdas adatpb@sent as (+)-(3RS,3aSR)-methyl 2-(4-cyano-3-hydroxyphenyi)-
3-cyclopentyi-3,3a,4,5-tetrahydro-2H-benzofgJindazole-7-carboxylate. 'H NMR (400
MHz, DMSO-dg) 6 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
20 Hz, 1H), 3.86 (s, 3 H), 4.77 (dd, J=9.67, 5.37 Hz, 1 H}, 6.70 (d, J=8.58 Hz, 1 H), 682(5
1H), 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), 1070(3 1
H). ES-MS m/z 418 (M+H).

Example 33

%C%H
:(Nw
(/ .

N OH
methyl 2-{4-cyano-3-hydroxyphenyl)-3-cyclopentyl-3,3a,4,5-tetrahydro-2H-

25

benzoglindazole-7-carboxylate
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7-carboXylic acid trifluoroacetate The title conpound was prepared
fromtert-butyl 4-((6-(nethoxycarbonyl)-1-oxo-

253, 4-di hy ‘%Hozg%;)oqgﬂﬁl en-2(1H) -yl i dene) net hyDpi peri di ne Elcy,lzl?&m’ﬁ%w}g

(Preparati 2- chl or o- 4- hydr azi nyl benzonitrile h ochlorid
(Preparation 1) according to Method B and Method C. The title
conpound was | argely present as ()-(3SR, 3aRS)-2-(3-

chl or o- 4- cyanophenyl) - 3- (pi peri din-4-yl)-3, 3a, 4, 5-tetrahydr o- 2H benzo
[ gl i ndazol e-7- carboxylic acid trifluoroacetate. 1H NVR (400 MHz,

DMSO-c16) 5 1.36 - 3 30H) 99 2 ,. 2.07 -
2. 14 Cm : 1 H')O Rrgz‘xﬁs@ of 22(39<gev%ﬂloxz)ﬁocva@onb§ﬂvb %cw@lomfﬁ%? i34, Ebéetzﬁrvdsﬂ 28

1 24
E (Td J st z%éﬁo%giﬁdé]z%le(ffﬂca]%ogl)hc &ld’{@xéﬂgb I &y 041403mb|2 etﬂyl H):eta?e

8 86
(. 3o B St g b v Sl d i rolahsmoh sibaad 5 og) 5ot

Hz, é H) hy@ro@énétéd fok fad}, hoergék 3@CLS| Hytﬁe&@l Ii’?he IJFIIMRTE/B v&sQﬁeTéj&h%g gm 1
l(_D M Bg:(%ﬂ, gn@(gonc}f@tr@ d to glve me(thyl 2- (4 -cyano- 3-hydroxyphenyl%—?:-cyclopentyi—

( 3-ghl @rsa 4"SQEWBM—ané’U{Fé]ﬁTdEE&Qcha?b6@[&4@57'\\4& df@hﬂ)dl)sdél 4 %]hélu) e

hyl] -3, 3a, 4,5- tetrahydro-2H benzorglindazol e-7-car ¥I lc acid
id The title compound was largely present as (+)-(3RS, BaSR) me

hyl 2-(4-cyano-3-
hydroxyphenyl)-3-cyclopentyl-3,3a 4,5-tetrahydro-2H-benzo[glindazole-7-carboxylate.
'H NMR (400 MHz, DMSO-ds) 8 ppm 1.10 - 1.58 (m, 8 H), 1.61 - 1.75 (m, 1H),1.74 -
1.90 (m, 1 H), 2.00-2.12 (m, 1 H), 2.16 - 2.30 (m, 1 H), 2.79 - 2.96 (m, 1 H), 3.08 (d,

15 J=16.11Hz, 1 H), 3.57 (ddd, J=13.76, 9.47, 4.70 Hz, 1 H), 4.76 (dd, J=9.67, 5.37 Hz, 1
H), 6.69 (dd, J=8.86, 1.61 Hz, 1 H), 6.82 (s, 1 H), 7.36 (d, J=8.59 Hz, 1 H}; 7.82 - 7.90

{m, 2 H), 8.00 (d, J=8.06 Hz, 1 H), 10.70 (s, 1 H). ES-MS m/z 402 (M+H).

Example 34

WOH
/;

N-N

20

i ol
7

2-(3-chloro-4-cyanophenyl)-3-((R)-tetrahydrofuran-3-yl)-3,3a,4,5-tetrahydro-2H-
benzolglindazole-7-carboxylic acid and 2-(3-chloro-4-cyanophenyl)-3-((S)-
tetrahydrofuran-3-yi)-3,3a,4,5-tetrahydro-2H-benzo|[glindazole~7-carboxytic acid
25
The fitle compounds were prepared according to Method B and Method C from
(£)-methyl 5-0x0-6-((tetrahydrofuran-3-yl)methylene)-5,6,7, 8—tetfahydronaphthalene-z-
carboxylate (Preparation 20} and 2-chloro-4-hydrazinytbenzonitrile hydrochioride
(Preparation 1), yielding a yellow solid (167 mg, quantitative yield). The title compounds
30 were largely present as (£)-(3RS,3aRS)-2-(3-chloro-4-cyanophenyl)-3-((R)-
tetrahydrofuran-3-yi)-3,3a,4,5-tetrahydro-2H-benzo|glindazole-7-carboxylic acid and ()-
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" The title conpound was prepared from nethyl
6- (5- net hyl- 2-furyl net hyl ene)-5- 15

0X0-5,6, 7 ronapht hal ene- 2- car boxyl ate (Preparpti : (fl;44
Sppihg e SRR

ng, 1.5 nnD chl or o- 4- hydr azi nyl benzonitrile hy

(Preparation 1; 303 ng, 1.5 mmol) according to Method B and Met hod C.
The title conpound was | argely present as ()-

(3RS, 3aRS) - 2- (3-chl oro- 4- cyanophenyl) - 3- (5-net hyl - 2-furyl)-N-(2-(neth
yl sul fonyl)ethyl]-

3,3a, 4, 5-tetrahydro- 2H benzo[ g] i ndazol e- 7-carboxylic acid. 1H NWR
(400 NHz (3%@5}/3262— @eghigoppsvianopitenyly£-(¢3) T@Hﬁhm"}‘%fanﬁ “#33C8t4,5-J=8. 11,

jzig |2_|Zl t%trg%vqéeﬂiooe{fb?o[gﬁ dg'%o!{az‘f-g%rb%%rhgécazfjegﬁgﬁue@ 'ﬂg ? ggql- éxr‘&@mm
Hz, 1 | - 1§+ 18@033%12(&1?&?8@%% I]S %;:-90% %qtgﬁrilgr%nggr c;;q:iwg;z;gt{@car

3 mbf th n 5Q %)% 5 (i H alctiated
J a \5/\19) ;Eomg;{;ﬂiamsmf?zmawmﬂaﬁmkd 422. 1?57th Nl_l\éR (400 MHz, DMSO-ds) $
5(3R, 3aR 5-
tﬁahygé1 )Q&Qgsé(r:\zwo gﬁ'nda qug d‘%ﬂ (égrﬁdv gé{z?sg,%%% ’tilfrfae'ﬁ?’" f,e
comﬁo:md 348 (pr éb&ﬁé@ -fatr@?ﬂm hblf-l}z3 48— (SEETdn'i)?éH)@&&\o@lBEWI ) H’Nga(t
ggE gl>/| nda‘;igé(é%’ gox I%%lécss@il 1 ézga?)eéé (’i"nh'i %@4%%83'g9a£{32¥§ ﬂcl_#l_t al
resol ut i on18étdgJ= 8 Mtzqtﬁij;‘.ﬂ Hp7 ee:hjdct alt=¢&BO(2]4H43m<E|5® 661¢dd, 5@%86 5.10

nmet hanol / | Y/ | ti p

TpLC UR <12 G AP ol P D Gl e e B a%?s’?)l 2t bon
di oxi @i®, B)nmi/min). ES-M5S mz 432 (MrH). Exanple 41 15:

c

(38, 3aS) - 2-(3-chl oro- 4-cyanophenyl) - 3- (5-net hyl -2-furyl)-3, 3a, 4, 5-tet
r ahydr o- 2Hbenzo[ g] i ndazol e- 7- car boxkkarepia8bd The titl e conpound was
prepared from 2-(3-chl oro-4-cyanophenyl) - 3-(5-net hyl -

%cw—l
N~
& i

N Cl
20 2-(3-chloro-4-cyanophenyl)-3-cyclobutyl-3,3a,4,5-tetrahydro-2H-benzo[g]indazole-7-
carboxylic acid

The title compound was prepared according to Method B and Method C from

methy! 6-(cyclobutylmethylene)-5-oxo0-5,6,7,8-ietrahydronaphthalene-2-carboxylate

25  (Preparation 19) and 2-chloro-4-hydrazinylbenzonitrile hydrochloride (Preparation 1) to
give 2-(3-chloro-4-cyanopheny!)-3-cyclobutyl-3,3a,4,5-tetrahydro-2H-benzo[g]indazole-
7-carboxytic 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-

30 ds) 8 ppm1.86-1.77 (m, 4 H), 1.77-1.98 (m, 3 H), 2.07 - 2,18 (m, 1 H), 2.51 - 2.59 (m,
1H), 2.80-293 (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=2.15 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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20 N 7
furyl)-N12- (et hyl sul f onypet hyl1- 3, 3a, 4, 5-tetrahydr o- 2H benzo[ gl i ndaz
ol e-7-car d, Exanpl e 39, accordlng to Met hod l

Q- H SOXZgWr?‘H#s(}%%/b nmet hanol / car bon di oxide, 70 nL/m n)P%léggdg?]@Aﬁ&]
eluting peak: chiral HPLCtR = 3.8 mnutes (Chiral cel QJ-H 4.6x250

mm  50% met hanol / carbon dioxide, 3 nL/mn). 25 Exanple 42 WO

2008/ 053300PCT/ 1B2007/ 003207 5C

2- (3-chl or o- 4- cyanophenyl ) - 3- cycl opent eny1- 3, 3a, 4, 5-t et r ahydr o- 2H ben
zo[ g] i ndazol e-7- carboxylic acid The title conpound was prepared from
nmet hyl 56- (cycl opent - 1- en- 1-yl net hyl ene) - 10

5- oxo0- 5, 6, 7, 8-t et rahydr onapht hal ene §5ﬁ€@Q$Xy|ate (Preparation 24,

268 ng, 1.0 mvl) and 2-ch|oro-4-hygraz nyl'benzonitrile hydrochl oride
(Preparation 1; 303 ng, 1.5 mmol) according to Method B and Met hod C.
The title conmpound was | argely present as ()-

(3RS, 3aRS) - 2- (3-chl or 0- 4- cyanophgny
ydr o- 2Hbenzo[ g] i ndazol e- 7- car box\Li

R (400 Mt DMBO d5)

8 ppm 1.52 (dd, 15 J=13.09, 5.67 Hz, I1 } , P('{it J= 17 59, 6. 64
Hz, 2 H), 1.85 (m 1 H), 1.90-2.08 H 2. 0 2.10 (dt,
J=5.86, 3.71 Hz, 1 H), 2.22 (br.{s.) 2 H, 299306(m 2H)

3.71-3.77 (m 11-1), 5.48 (d, g£10{55 Hz, 1 H), 5.69 (br. s., 1 H),
7.72 (d, J=8.60 Hz, 1H)778!§(dClJ821Hz 1H, 7.85 (s, 1 H),

8CI 09 (d, J= 82%% o4 -cggﬁoplﬁenw 3 T{e%ra ro &Mpyranﬂ-yl Bh LB ri@h’a‘?'lycAiro-zH-

2- (13- clol or a- 4- cyanopheny1) - Jreh2olblidatpleF-Sarbdxyfe heitir ahydr o- 2H benzo[ g
]i ndazol e-7- 25car boxyl icacid The title conpound was prepared
from net hyl

6- ( 2- f uryl met hyheti) edmmound was fr8pdred framymiasthyl dpduola{(Etehgdro@H-bpygh-dt e
(Preparat

T oPar D etniendr sy TR PIEns 2 optho e dBLePats 20) A% 1y

1. 25 mmol )chioé4 2QEzMSHINARETIeHYAREAI0HOE GAegaration 1) according to Method B and

15 Method C. The title compound was largely present as (£)-(3SR,3aRS)-2-(3-chloro-4-
cyanophenyl)-3-(tetrahydro-2H-pyran-4-yl)-3,3a,4, 5-tetrahydro-2H-benzo[g]indazole-7-
.carboxylic acid. "H NMR (400 MHz, DMSO-dg) 5 ppm 1.24 - 1,33 (m, 2 H), 1.40 (ddd,
J=24.57,12.08, 4.70 Hz, 1 H), 1.50 - 1.57 (m, 1 H), 1.86 - 1.99 (m, 2 H), 2.25 - 2.32 (m,
1 H), 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,

20 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).

Example 37
25

4
N‘N OH

bl

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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5 according to Method B and Method C. The title conpound was |argely
present as ()-

( 3RS, 3aRS) chl or o- 4- cyanophenyl) - 3- (2-furyl)- 3, 3a, 4 5-tetrahydro
-2Hbenzo[g‘YPﬁé‘§ P13 7- carboxylic acid. 1H NVR (400 Mz, H&E%S“H%? ppm
1.12 (br. s., 1 H, 1.94 (d, J=4.10 Hz, 1 H), 2.98 (br. s., 2 H),
3.93 (td, J=12.06, 4.98 Hz, 1 H), 6.02 (d, J=10.74 Hz, 1 H), 6.38
(dd, J=3.22, 1.86 Hz, 1 H), 6.46 (d, J=3.12 Hz, 1 H), 7.11 (br. s.,
101 H), 735(br s., 1 H, 7.53 (d, J=0.98 Hz, 1 H), 7.70 (d, J=8. 79
Hz, 1 H), 7.83-7.85 (m 2 H, 812 (d, J=8.20 Hz, 1 H); ES-M5 niz 418
(M+H) .5 Exampl e 44 15C

(3R 3aR)-2-(3 I -4 -3-(2-f rp-2
H benzo[gli nﬁgéﬁé?ﬁ@!’@{ﬁ%ﬁ%@?@%@ewy -éx%gﬁgounhngoeﬁH %p%ﬂ P
from t he ¥inidhyena)rioh, 4 SevpatypmmaphihaBné2-dabgxylpte (Ryeparation 21) and 4-
3,3a,4,5- j din
Exanpl e 4% ﬁ%@één% Qé’lﬁﬂnﬁ%ﬁﬂrid@ﬂﬂ%ﬂk@ acc@@ rﬁ%%ﬂ%ﬁ :aﬁgi p?a H
30x250 rmT heStiI% camgionad elas dzrgElp preteakasiE:)- (SER msa 2 4- c@mphehwal-ajt i ng
eak: PL 3.7 t

ot hahll ) (SRRt aa g TR S el ANk 7235 Bie 3,
45 Cl V\'!BI ammamwmmﬁwamww (m, 2 H), 1.41 (ddd, J=24.64, 12.29,
5(33.335) 3 2348, 71 95 41 S5OV &) - T oo 9428 3%t 1151 L. Ay ey

{m, 1 Hj}, 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=0.94, 3.49 Hz, 1 H), 7.30 (d, J=8.86 Hz, 2 H), 7.63 (d, J=8.86 Hz, 2 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
m/z 402.1838 (M+H).

Example 38

20 _
2-(3-chloro-4-cyanophenyl)-3-(piperidin-4-yi)-3,3a,4,5-tetrahydro-2H-benzo[glindazole-
7-carboxylic acid trifluoroacetate

The title compound was prepared from tert-butyt 4-({(6-(methoxycarbonyh)-1-oxo-
25  34-dihydronaphthalen-2(1H)-ylidene)methyl)piperidine-1-carboxylate (Preparation 22)
and 2-chlore-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-yi}-3,3a,4,5-tetrahydro-2H-benzo[glindazole-7-
carboxylic acid trifluoroacetate. 'H NMR (400 MHz, DMSO-ds) & ppm 1.36-1.60 {m, 3
30 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,

g7



benzo[ g] i ndazol e- 7-earboxylic acid The title conpound was prepared
fromthe 2-(3-chloro-4-cyanophenyl)-3-(2-furyl)-

3, 3a, 4, 5-tetrahydro- 2H benzo[ g] i ndazol e- 7- carboxyl i ¢ aci ar ed in
Exanpl e 43WPRBS30chiral resolution (e.g., Method G ”B%i’ﬂm
AD- H 30x250 mm 50% net hanol / carbon di oxi de, 70 nUm n). Fi rst el uting
peak: chiral HPLC tR = 2.8 mnutes (Chiral pak AD-H 4. 6x250 mm 50%
net hanol / carbon di oxide, 3 nlmn). Exanple 46 15 N

2- (3-chl oro-4-cyanophenyl)-3-(3-furyl)-3,3a ,4,5-tetrahyd ro-2

H benzo[ gl i ndazol e-7- carboxylic acid 20The title conpound was

prepar ed @62 nedhil, 6H),IF-3usyl My hgt e)a¥y8.66 bizpd H), 8.08 - 8.18 (m, 1 H), 8.52 -

Y 0" ol ) SRS SRR ST 0 S briont DFRGhr oo or e
(Preparation 1; 254 ng, 1.25 mmol) accordi ng to Method B and Met hod
C. The title conmpound was | argely pEesep s ()-

(3RS, 3aRS) - 2- (3- chl or o- 4- cyanopheny 128 ? ®furyl)-3, 3a, 4, 5-tetrahydro
-2H 25 benzo[ g]indazol e-7-carboxylic acid. 1H NVR (400 MHz, DVMSO d6)

-~

8 ppm1.21 (br. s., 1 H, 1.91 (d, J=5.08 Hz, 1 1-1), 3.00 (d, J=2.73

Hz, 2H), 3.85 (ddd, J=13.38, 10.64,
Hz, 1 H, 6.08 (s, 1 H, 7.05 (br. €
(s, 1H), 7.63 (s, 1H), 7.69 (d, J=8-5%

8.13 (d, J=8.20 Hz, 1 H), 13.06 (b ;
30 Exanple 47 WO 2008/ 0533006}7,(
10 cl

2-(3-chlora-4-cyanophenyl):3-(5-methyl-2-furyl)-N-[2-(methylsulfohylethyl]-3,3a,4, 5-
tetrahydro-2H-benzo{glindazole-7-carboxylic acid

4.88 Hz, 1 H), 5.89 (d, J=10.94
& , 7.32 (br. s., 1H), 7.56
1 H, 7.82 -7.89 (m 2 H),
. ES-MS nfz 418 (MeH).

The title compound was prepared from methyl 6-(5-methyl-2-furylmethylene)-5-
15 oxo-5,8,7,8-tetrahydronaphthalene-2-carboxylate (Preparation 23; 444 mg, 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 (1)-
(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-
20 dg) 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).
25
Example 40
770
N‘N/ o]
N= OH
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(3R, 3aR) - 2- (3-chl or 0- 4- cyanophenyl) - 3- (3-furyl) -3, 3a, 4, 5-tetrahydro- 2
H benzo[ g]i ndazol e-7-carboxylic acid The title conpound was prepared
fromthe AvG3ehbnow- 4- cyanophenyl)-3-(3-furyl)- 10  PCT/AB2007/003207

3, 3a, 4, 5-tetrahydro- 2H benzor gl i ndazol e- 7-carboxylic acid prepared in
Exanpl e 46 using chiral resolution (e.g., Method G (Chiralcel QJ-H
21x250 mm 50% et hanol / car bon di oxi de, 30 nmUJm n). Second el uting
peak: chira.l HsSLCtR =4.4" mnutes (Chiralcel QJ-H 4.6x250 mm 50%
met hanol / carbon dioxide, 3 mmin). ES-M5 mz 418 (M+H). 15 Exanple 48

NV

(33, 3a8) - 2- (BRARSPS AN AASHARRDENY 3 (BIRIN-2) U $adagt. Bttty dig Ao 2
]Ic—|20be?ﬁo[g2;] i(gdaﬁfjl e- 74car bobﬁl?]}_qg]&@hﬁo]a]ga;amdxymmrpound was prepared
rom e 0- cyano en -

o e et AR oGRS RS PORREA T e B oopEh e ed i
%irzrgge mﬁ]‘ﬁne&ﬂﬁyl-ﬂgu@blN-Ea%rﬂéiﬂ?ﬁéu;tEgﬂmtﬂyg;ﬁz A, H&éﬁm@a@znﬂ@?nz@bpﬁhﬁ?ﬁﬁ
onics o APORE GclRpranded Erartiie 59 B8S Shica Fesabtin 4 8 Moma) 5 0ok
met hanol / ¢okikgdel @uaedﬂso%mmvmaemmb@ 40xidé, 70MBL/min). First eluting

30?312‘3?8%5 <A a7 SR EIACELOEH 453 may §a%.etbanalioaton,

rahydr o- 2Idmxtm@nzﬁ{mhlnrjldasqhsﬂzaazm+q¥)l ic acid

Example 41
15 |
é"
N, =z o]
> N
N= OH

Cl :
(38,3a8)-2-(3-chlore-4-cyanophenyl)-3-(5-methyl-2-furyl)-3,3a,4,5-tetrahydro-2H-
benzolglindazole-7-carboxylic acid
The title compound was prepared from 2-(3-chloro-4-cyanophenyl)-3-(5-methyl-2-
20 furyl)-N-[2-(methylsulfonyl)ethyll-3,3a,4,5-tetrahydro-2H-benzolglindazole-7-carboxyiic

acid, Example 39, according to Method G (Chiralcel OJ-H 30x250 mm, 50%
methanol/carbon dioxide, 70 mL/min). Second eluting peak: chiraf HPLC g = 3.8
minutes (Chiralcel OJ-H 4.6x250 mm; 50% methanol/carbon dioxide, 3 miL/min).

25

Example 42
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The title conmpound was prepared from net hyl
6-1(2-nmethyl -113-thiazol-5- 1 0
yOr net hyl ewekodsi@xdee D, 6, 7, 8-t et r ahydr onapht hal ene- 2- cardgy@agb@t 03207
(Preparation 27; 469 ng, 1.5 nmol) and
2- chl or of f 4r hydr azi nyl benzonitrile hydrochloride (Preparation 1; 303
ng, 1.6 mna!) according. to Method 6 and Method C. The title
conpound was | argely present as
() - (3RS, 3aRS) - 2- (3-chl or o- 4- cyanophenyl) - 3-(2-nmet hyl - 1, 3-t hi azol - 5-y1
)- 3,3a, 4, 5-tetrahydro- 2H benzo[ g] i ndazol e- 7-carboxylic acid. IH NWR
(400 MHz, DMSO- 15d6) 8 ppm 1.22 1 H, 1.94 (dt, J=7.91, 4.44
Hz, 1 H, 2.50 (s, 3H), 2.99 (d, J=547 Hz, 2 H, 3.95 (br. s., 1 H),
6.32 (d, J=10.55 Hz, 1 H), 7.11 (br. 7.38 (br. s., 1 H),

o

7.64 (s, 1 H, 7.72 (d, J=8.59 M) -7087 (m 2 H), 8.15
(d, J=8.20 Hz, 1 H); ES-MB mz M) . 26 rq)le 50
2-(4-c;f/anopheny1) 3-cycl opent % 1-y1- 3, 3a, 4, 3 et r ahydr 0- 2H benzo]

g] i nda2ol e-7- 2 5carboxylic acid The title conpound was
prepared f2@mhiabdydyabeeng-GyobpdntemyH3;3d, sBtdtidhydm)2H-benzelglindazole-7-
5- 0x0-5, 6, 7, 8-t et rahydr onapht hal en?z é)@@r bgﬁyl ate (Preparation 24;
268 ng, 1.0 mmol) and and 4- hydraz HyPHERZBHi tri e hydr ochl ori de
(Aldrich; 254 ng, 1.5 mmol) according to 30 Method B and Met hod C.

-5888} bgggoggc%%‘%\ﬁmrﬂ Gt préparsd’ forf ?ne(tl)lﬁ! %gta%lg’paeﬁgl —'e%'-1-ylx\1gthylene)-
5( 4- cyianophenysl g, 73—te§rafhwlpcerrztphthaéme42—9§kb&y%e {Préparatiorald; 661t} 1he mrodl)y

—

02, Safa ZERESAbIdaAG) B By S oM e P kS g Tty

(d, J=5. 4%ctirding té-Methbd afdMetind,C.1 THe ftte conhbuhty vas sargeld prdsenPas @&)-

(10, 3%, o datd o ghalls P bublis iooibrifs 338 Sl )

Egr Js. . Behbo[glihdaBoléd-calbdkyiBSadill, 'HNMR (400 MHB DMSI04%) £ ppm2A .49 (ddB. 05

55. { Loy Anb s k%fcph@ﬁrg BT Shenbb a2 Bh4008 8. 1 b ASYAPBBr b

enzo[ gl i ndap,ad.67 &, 148] LoaYdi] $=588,8.71 Hz, 1 H), 2.22 (br. s., 2 H), 2.99-3.08 (m, 2H),
3.71-3.77 (m, 1H), 5.48 (d, J=10.55 Hz, 1 H), 5.69 (br. s., 1 H), 7.72 (d, J=8.80 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).
20
Example 43
Z 70
_ N\N/ O
N== OH
cl
2-(3-chloro-4-cyanophenyl)-3-(2-furyl)-3,3a,4,5-tetrahydro-2H-benzo[glindazole-7-
25 carboxylic acid

The title compound was prepared from methyl 6-(2-furyimethylene)-5-oxo-
5,6,7,8-tetrahydronaphthalena-2-carboxylate (Preparation 25; 268 mg, 1.0 mmol) and 2-
chioro-4-hydrazinylbenzonitrile hydrochloride (Preparation 1; 254 mg, 1.25 mmol)
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The title conmpound was prepared from net hyl -
6- (cycl opent - 1- en- 1-yl net hyl ene) -

5- oxo0- 5, 6, 7, 8-t et rahydr onapht hal ene- 2- car boxyl ate (Preparation 24)
and 4- hydraoi2mgbsizeo 20 net hyl benzonitril e hydrochl ori d®@CTPBEPEIELG70N
2) according to Method B and Method C. The title conpound was | argely
present as ()- (3RS, 3aRS) - 2- (4-cyano- 3- net hyl phenyl) -

3-cycl opent enyl- 3, 3a, 4, 5-t et rahydr o- 2H benzo[ g] i ndazol e- 7- car boxyl i c
acid. 1H NWR (400 MHz, DMSO-d6) 5 ppm1.36- 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),

Cbr. 55, 8%y the toy g &g Mg The e sompbinguBs rgdi pretois @)-°°

(7 ian) ( mEX@R:)i,aalgsp%(c{-dh|or\lﬁg?-g%aorfg/ph%ﬁw)g%(Pzéglr.nf\;li)i@,Sg,a%-tgtrg&yg;ﬁws mz 398
S0 b oy A ROl anEole-7<atpraic aiq ; TONMIR (OB MG, DA oReD dri2dPe el

az ?Ihel- 7- can,bpay(d, 9=2608z, 1 H), 2.98 @l &.1 2 61y CROPAENE12@8, LOEPRT ¢0)f6.0Md,
met hy

6- (i soxazdF1&74Hael My % {ddsT3ds 16867H.-% I} BARNEr bialhtimal Bhd. V- @ardho
xyl at qo( Prepar abifens28:H)2P83 (d.J=b.98 HETEIH(], 270 (4-J=8G9 Hz, 1 rg 7.83-7.85 (m,
hydr azi nyl benzonitril e hydrochloride (A)drich; 254 ng, 1.5 mol)
accordi ngztui ﬁfé?ﬁ%dl=§-2&r%¢,|\?éﬂ)hcﬁ§-b18m 113i(M+§|')conpound was | argely
present as ()- (3RS, 3aRS) - 2- (4-

cyanophenyl) - 3-i soxazol -5-y1- 3, 3a, 4, 5-t et rahydr o- 2H benzo[ g] i ndazol e-
7-carboxylic acid. 1H NVR (400 NMHz, EiBR®d4) 8 ppm 1.00 - 1.26 (m 1
H, 1.97 (d, J=13.67 Hz, 1 H), 2.99 (dd, J=6.64, 2.73 Hz, 1 H), 4.06
(d, J=4.69 Hz, 1 H), 6.12 (d, J=11.33 Hz, 1 H),. 156.28(s, 1 H), 7.12
(d, J=7.42 Hz, 2 H), 7.63(d, J=8.9 2 H, 7.82 -7.86 (m 3 H),
8.09.(d, J=8.20 Hz, 11-1), 8.84 (s, »13.05 (s, 1 H; ES-MS nlz
385 (M+H). Exanple 53

N== OH
15 ' Ci
(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)-
20 3,3a,4,5-tetrahydro-2H-benzolglindazole-7-carboxylic acid prepared in Example 43
using chiral resofution {e.g., Method G) (Chiralpak AD-H 30x250 mm, 50% ~ ~ -
methanol/carbon dioxide, 70 mL/min). Second eluting peak: chiral HPLC fzr = 3.7
minutes (Chiralpak AD-H 4.6x250 mm; 50% methancl/carbon dioxide, 3 mi/min). ES-

MS m/z 418 (M+H).
25
Example 45
-
N\N/ O
N= OH
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2- (4- cyano- 3- et hyl pheny1) - 3- (4:fl uorophenyl) -2, 3, 3a, 4-tetrahydrochro
meno[ 4, 3- c] pyrazol e-7-carboxylic acid The title conpound was
prepared from net hyl 3-(4-fluorobenzylidene)-4- 25

oxochr omanwo-20eydsssey| at e (Preparation 30) and PCT/IB2007/003207
4- hydr azi nyl- 2- net hyl benzonitril e hydrochloride (Preparation 2)
according to Method B and Method C (yellow solid, 32 ng, 0.07 nmol,
15% vyield). The title conpound was |largely present as ()-(3SR, 3aSR)-
2- (4- cyano- 3- et hyl pheny1) - 3- (4-fl uorophenyl) -2, 3, 3a, 4-tetrahydrochro
meno[ 4, 3- c] pyrazol e-7-carboxylic acid. IH NVR (400 MHz, DVSO d6) 8

m2.37 (s, 3 = . 4,31
Cm 1 ,(4. 39 (%_%'8f"§?Jé'?6‘.%ﬁﬂ??°qg°éi’}‘ﬁ?é8@'%&'%."5‘%’3(’31’55{@5‘.‘?‘.’%@'%, 1
H), 6.94 - 6.98 (m OH), 7.s6fagldazds7arbokyldaci. 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 11). ES-MS niz 428 (MH). WO
2008/ 053300PCThHES @BMPOBRDTaS pEeparad fmnb thec@-chloro-4-cyanophenyl)-3-(2-furyl)-

Tot ot r anyaeart ehia SEAEOIEDER T daibtic R OB Bl |

conpound vsing ghiepeesebitibn ¢ery nisthdd G) (Chiralbalo ADbd BRY350dEme FO%-

oxochr omap-.7-car baxyl at e ( Preparat.i or - . 155 . I

o hyar oz | MgeBBicafah @bed, ToFRORRY, Faf euiecraf b b P a2 Autes

( Pr epar at {Ghiralpak ADBHRSX2B0 AamnBish medicaot/carhgn dbxide, MrtLoid).B and

Met hod C. The crude product was purified by reverse-phase HPLC
(acetonitrile/water/0.05%trifluoroacetic acid) to give 2-(4-cyano- 3-
trifluoronethyl)phenyl)-3-(4-fl uoropkenmydps2, 3, 3a, 4-t et rahydr ochronen
o[ 4, 3-1§i pyrazol e- 7-carboxylic acid (58 ng, 0.12 mmol, 24 %yield). .
The titTle conmpound was | argely present as

()- (3SR, 3aSR) - 2- (4-cyano-3-(triflu
)- 20 2, 3, 3a, 4-tetrahydrochroneno] razol e- 7- car boxylic acid.
1H NWVR (400 MHz, DVBO-d6) 8 ppm 3. 22 : Hz, 1 H), 4.24 -
4.37 (m 1 H), 4.40 (dd, 3=10. &% NHz \=% H)gy 6. 08 (d, J=11.01 Hz,
1H, 7.18 (s, 6 H, 7.41 (s, 1 7.61 (d, 3=8.32 Hz, 1 H), 7.85
(d, J=8.86 Hz, 1 H, 8.05 (d, N=8.06 Hz, 1 H), 13.23 (s, 1 H. ES-M
mz 482 (M+@(S-Chloro--ﬁl-cyanophenyl)—S-(S-furyi)-3,Ba,4,5-tetrahydro~2H-benzo[g]indazole—?—

carboxylic acid

et hyl ) phenyl) - 3- (4-f | uor ophenyl

20 The title r::ompound was prepared from methy! 8-(3-furylmethylene)-5-oxo-
5,6,7,8-tetrahydronaphthalene-2-carboxylate (Preparation 26; 268 mg, 1.0 mmol) and
2-chloro-4-hydrazinylbenzoniirile hydrochlb—ri'de (Preparation 1; 254 mg, 1.25 mmol)
according to Method B and Method C. The title compound was largely present as (£)-
(3RS, 3aR8)-2-(3-chloro-4-cyanophenyl)-3-(3-furyl)-3,3a,4,5-tetrahydro-2H-

25 benzo[glindazole-7-carboxylic acid. 'H NMR (400 MHz, DMSO-dg) 5 ppm 1.21 (br. 5., 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), 7.83 (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).

30

Example 47
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25 Exanple 55 WD 2008/ 053300PCT/ | B2007/ 003207

52- (3-chl or o- 4- cyanophenyl ) - 3- (4-f | uor ophenyl) - 2, 3, 3a, 4-t et rahydr ochr
oneno[ 4, 3-WQRg033360 e- 7- car boxylic acid The title conp®¢hdBaE003207
prepared from nethyl 3-(4-fluorobenzylidene)-4-
oxochroman- 7- car boxyl ate (Preparation 30; 155 ng, 0.50 mmol) and
2-chl oro-4- ' 10hydrazi nyl benzonitrile hydrochl oride (Preparation 1;
153 ng, 0.75 mmol) according to Method B and Method C. The crude
product was purified by reverse-phase HPLC (acetonitril e/ water/0.05%
trifluoroacetic acid) to give 2-(3schl oro-4-cyanophenyl)-3-(4-
f1uorophenyl)-2, 3, 3a, 4-t et rahydr oghtflonmgpe| 4, 3- c] pyr azol e- 7- car boxyl i c
acid (41 ng, 0.09 mml, 18 %yield). il ePconpound was | argely

present as ()-(35R, 3aSR) - 2- cl Nepf
15( 3- chl or o- 4- cyanophenyl ) - 3- ( 4- '@- ophenyl) 8 3, 3a, 4-tetrahydrochro
meno( 4, 3- c]pyrazol e-7-barboxylgc~acid. ES-M5 nlz 448 (M+H). Exanpl e

56 20N
53{? SﬁRé 2- g 3- c{&ﬂiGr[.a3)—24&4};0131@@@;&2%@);3{?9{1@lppﬁaﬁ)ﬁm?gzrlem
etranydrocnroneno C py@%{z% [(Iaffﬁé El)(@lc%%li e | e

conpound was prepared from yanophenyl)-3-(4- 25
fl uorophenyl) -2, 3, 3a, 4- tetrahydrochroneno[4 3-c] pyrazol e-7-carboxylic

(i v ol pak. 2‘[’}%@&?5%%5&%@%%%5%5 Pripef-dfiodRaindned -

Fi r st 1®| u3,Bag Petkhydrdi2HabenizPlglindgrole-2-carbniyin el frebared ind2taniile 46

4. 6x250 g, ORI AABRALA 625 PRI @RirareBIHBix250 mm, 50%
methanol/carbon dioxide, 30 mL/min). Second eluting peak: chiral HPLG &= 44
minutes (Chiralcel OJ-H 4.6x250 mm; 50% methancl/carbon dioxide, 3 mL/min). ES-

MS m/z 418 (M+H).

15
Example 48
o)
@ ,’;@J{
(SS,338)—2—(3-chioro-4~cyanophenyl)-3- (3-furyl)-3,3a,4,5-tetrahydro-2H-
20 benzolglindazole-7-carboxylic acid

The title compound was prepared from the 2-(3-chloro-4-cyanophenyl}-3-(3-furyl)-
3,3a,4,5-tetrahydro-2H-benzolg]indazole-7-carboxylic acid prepared in Example 46
using chiral resolution (e.g., Method G) (Chiralcet OJ-H 21x250 mm, 50%

25  methanol/carbon dioxide, 30 mL/min). First eluting peak: chiral HPLC fz = 3.1 minutes
{Chiralcel OJ-H 4.6x250 mm; 50% methanol/carbon dioxide, 3 mL/min).

Example 48
30
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30Exanpl e 57 WD 2008/ 053300PCT/ 1B2007/ 003207 5 N I.

d (3S,3a5)-2-(3-chl oro-4-cyanophenyl) - 3-(4-fl uorophenyl)-2, 3, 3a$-

t et r ahydr owbr2omsessgod, 3- c] pyrazol e-7-carboxylic acid TheEwstio003207

conpound was prepared fromthe 2-(3-chloro-4-cyanophenyl)-3-(4- 10

fl uorophenyl) -2, 3, 3a, 4-t et rahydr ochroneno[ 4, 3-c] pyrazol e- 7- car boxyl i c

acid prepared in Exanple 55 using chiral resoltitiorr(e.g.; Method G

(Chiral pak AD-H 21x250 Mm 506k et hanol/carbon di oxide, 35 ni/mn).

Second el uting peak: chiral HPLCtR = 5.6 m nutes (Chiral pak AD-H

4.6x250 mm 50% et hanol / carbon di gxi de, 3 mUm n). 15Exanple 58

2- (4- cyanophenyl ) - 3- (4-f1 uor opheny ?s 2,3,3a ,4-tetrahyd roch

romeno[ 4, 3-c] pyrazol e-7- carboxylNc aci20 The title conpound
0.

was prepared from nmethyl 3-(4-fluorob e) - 4-

oxochr oman- 7- car boxyl at e ( Pr epelratd 0N-30; \.L3 , 0.50 mMmmvl) and 4-
hydr azi nyl benzonitrile hydrochl o e (Aldrich) (127 ng, 0.75 mmol)
accorcy ng to Method B and Metfggd C. The crude product was purified by

rever se- phase HPLC 25(acetonitril e/ water/ 0.,05‘(%t [i fé uggoalc ti,c Sﬁi d)
to give 2_(@:@yqﬂmgﬁeqyﬂyp@ﬂyuﬁ-(z-methylﬂ,,3—th|azq- -y)-3,3a,4,5-tetrahydro-2H-

f1 uorophenyl)-2,3, 3a, 4-t et r@}&g{gﬁqm@@n@&%oﬁyﬁ@h@mr azol e- 7- car boxyl i c
acid (52 ng, 0.13 mml, 25 %yield). The title conpound was | argely
present as ()-(3SR, 3aSR) - 2-

(4- cyalnopgeny Fhe 3itlé SorhbSHORRESHEdared i miRethyl & (2 sl achihazens| 4, 3- C]
pyraz 100 e_yl)_methylene]-5-oxo—5,6,7,8-tetrahydronaphthaIene-z-carboxy{ate (Preparation 27; 469

mg, 1.5 mmol) and 2-chIoro-éfhydrazinylpepzonitn'le hydrochloride (Preparation 1; 303 |
mg. 1.5 mmolj according to Method B and Method C. The title compound was largely
present as (1)-(3RS,3aRS)-2-(3-chloro-4-cyanophenyl)-3-(2-methyl-1,3-thiazol-5-yl)-
3,3a,4,5-tetrahydro-2H-benzo[gjindazole-7-carboxylic acid. 'H NMR (400 MHz, DMSO-

15 dg) 8 ppm 1.22 (s, 1 H), 1.94 (dt, 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. 5., 1 H), 7.38 (br. 5., 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 mfz 449 (M+H).

20
Example 50
0 Y* O
/@’N‘N/ O OH
NZ
2-(4-cyanaphenyl)-3-cyclopent-1-en-1-yl-3,3a,4,5-tetrahydro-2H-benzol[glindazole-7-
25 carboxylic acid

The title compound was prepared from methy] 6-(cyclopent-1-en-1-yimethylene)-
5-0x0-5,8,7, 8-tetrahydronaphthalene-2-carboxylate (Preparation 24; 268 mg, 1.0 mmol)
and and 4-hydrazinylbenzonitrile hydrochioride (Aldrich; 254 mg, 1.5 mmol} according to

30 Method B and Method C. The title compound was largely present as ()-(3RS,3aRS8)-2-
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WD 2008/ 053300PCT/ 1 B2007/ 003207 5 carboxylic acid. 1H NVR (400 Mz,
DVSO d6) 6 ppm 3.17 (dd, J=12.89, 10.47 Hz, 1 H), 4. 19 - 4. 32 (m 1
H, 4.39 (dd, J=10.47, 5.91 Hz, 1 H), 597(d J1155 I—%
S7.27 (mWeAPOSHYG (4 J=1.61 Hz, 1 H), 7.57 - 31’(3??#5%? 03207 99
(d, J=8.06 Hz, 1 H, 13.18 (s, | H). ES-M5 mz 414 (I\/H—l) 10 Exanpl e
59

(3R, 3aR) - 2- (4- cyanophenyl) - 3- (4-fl uor ophenyl) -2, 3, 3a, 4-tetrahydrochro
meno[ 4, 3- 15c] pyrazol e-7-carboxylic acid The title conpound was
prepared fromthe 2-(4-cyanophenyl)-3-(4-fluorophenyl)-

2,3, E)?(:as 4I (@tyaabylﬁb*m]qlﬂ‘-wmpéhméﬂQ}M%ZQB%tﬁahqa’bmiéyéﬁ&[%nmﬂdchﬁ—eEar ed
in Exanp S|n_ resol utio Cy th i ral pa

AD- H 21x28@1’g 2008, 30 Nt 445 M bR %%Pa@'vfég?%%ﬁ#s Seth . 1

el uting peakichz g, qutRHf 13751{d”1!£‘51173ﬁz(m) rﬁ*q%k A3, 49@(85@ 1

m 50% et hanof/car bon_di oxi d n) ., Exanpl e

(33, 3a9) - (?4 Q:Sdgnéxﬁaé%ﬁji ':43(14”} Izt%’r@bﬁen?y'i)) 2583. %(% %t?éﬁ?d?ﬂdehro
meno[ 4, 3- 1@ Bysa@olero/ss Ak oMy 1565 @CH d? M (or. . 2H) 763 (d, J=8.98 Hz, 2 H),
2008/ 053300 1132007/ 003207 5The tit rﬂ) prepared from
the 21P4-é#d p%ﬁﬁ@:iz)“‘la (05- (ﬂiﬂ&%ﬁénw) ESTRE el 1

2,3, 3a, 4- tetrahydrochroneno[4 3- c]pyrazole 7-carboxylic acid prepared
in Exanpl e 58 using chiral resolution (e , Method G (Chiral pak
AD-H 21x250 nm 50% et hanol / car bon EFQRPB 35 nmJmin). Second el uting
peak: chiral HPLC fix 4.6 m nutes (Chi raI pak AD-H 4.6x250 mm 50%
et hanol / car bon di oxi de, 3 nmn). 10 Exanple 61 15 H3C 2-(4-cya
no- 3- met hyl pheny1l) - 3-cycl opent y1- , 3a, 4-t et rahydr ochr oneno[ 4, 3-c] py
razo | e-

15  2-(4-cyano-3-methylphenyi)-3-cyclopentenyl-3,3a,4,5-tetrahydro-2H-benzo{glindazole-7-
' carboxylic acid

The title compound was prepared from methyl 6-(cyclopent-1-en-1-ylmethylene)-

5-0x0-5,8,7 8-tetrahydronaphthalene-2-carboxylate (Preparation 24) and 4-hydraziny}-2-

20  methylbenzonitrile hydrochloride (Preparation 2) according fo Method B and Method C.
The title compound was largely present as (£)-(3RS,3aRS8)-2-(4-cvano-3-methylphenyl)-
3-cyclopentenyl-3,3a,4,5-tetrahydro-2H-benzo[gJindazole-7-carboxylic acid. *H NMR
(400 MHz, DMSQO-dg) & ppm 1.36 - 1.85 (m, 4 H), 1.88-2.12 (m, 2 H), 2.18 (s, 2 H),
238 (s, 3H), 299 (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

25 (s, 1H),6.86 (br.s., 1H), 7.13 {br.s., 1 H), 7.52 (d, J=8.8 Hz, 1 H), 7.68 - 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
N-o
= 0
v,
/@/N N oK
=

30 N



7-carboxylic acid 20The title conpound was -prepared from net hyl
3-(cycl opent yl net hyl ene) - 4- oxochr oman- 7- car boxyl ate (Preparation 31)
and 4--hydrazi nyl-2-net hyl benzonitrile hydrochl oride (Preparation 2)
accor di ng VO 2R8(8&E0 B and Met hod C (yel | ow solid, 301 ri§T1G2005/9033%p| |
75% yield). The title conmpound was | argely present as ()- (31R8, 3aS
R) - 2- (4- cyano- 3- net hyl pheny1) - 3-cycl opentyl1-2,3,3a ,4- 25

t et rahydr ochr onenol[ 4, 3-c] pyrazol e-7-carboxylic acid. 1H NVR (400 IHz,
DMVSO- d6) 8ppm1315(s 1H, 7.94 (d, J=8.2 Hz, 1 H), 758(dd
J=8. 2, 16Hzl , 7.53 (d, J=9.0 Hz, 1 H), 746(d J=1.6 Hz,

W &35 Pudag @39'*'!13%"7‘%%%175-@33 {69 5-drfhydro-Babe Hgfﬁo[%]ingg):?le%%‘?b&ﬂmc

J=12.9, 10.5 Hz, 1 H), 3.97 (ddd, J139®995 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-MS mz 402
(MtH). Exanple 62 WD 2008/ 053300PCT/ 1B2007/ 003207 5H3c

(38, 3aR) - 2- ( 4- it @MpsLNg Weh rapBEredirem cnasig AtlipoxaeobdYimethylene)ahPue-o

chronmeno | -
pr epar ed[ ?’l” om 'EE %t%ﬂﬁﬁbﬁtﬁﬂ%ﬁéﬁg?éﬁdﬁlaﬁb%ﬁ? EF%‘OE% QS@W“PWmWﬁ%nd 4
cycl ogént md@zmylsanzpntt@e maﬂrsadhlgﬁcﬂﬁ mm[ %mg] b§ el accerding ko)gthod B
acid pre od G
(Gt ol corniiqogeSThe e dortiSond 28 el iadiot s B s Bapsliio
Fi rst el uttyamppheaK)-3-toxazl- SHPBcsat{RME_atthhgdm%bwo[gllhdaaﬂ@mcaﬂ:bxyﬁclacid.
4.6x250 g, \jQR0 AR DRRCOMERLETS pahOX b 1. 28 (Y 1.07 %0, X25BY 5% 1AD
2.99 (dd, J=6.64, 2.73 Hz, 1 H), 4.06 (d, J=4.69 Hz, 1 H), 6.12 (d, J=11.33 Hz, 1 H),.
15 6.28 (s, 1 H), 7.12.(d, J=7.42 Hz, 2 H), 7.63 (d, J=8.98 Hz, 2 H), 7.82 - 7.86 (m,‘:f: H),’
8.09'(d, J=;8.20 Hz, 1 H), 8.84 (s, 1 H), 13.05 (s, 1 H); ES-MS m/z 385 (M+H).

Example 53

20
2-{4-cyano-3-methylphenyl}-3-(4-flucrophenyl)-2,3,3a,4-tetrahydrochromeno[4, 3-
clpyrazole-7-carboxylic acid

The title compound was prepared from methyl 3-(4-fluorobenzylidene)-4-

25  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-methylphenyl}-3-(4-fluorophenyl)-2,3,3a 4-tetrahydrochromeno(4, 3-
¢]pyrazole-7-carboxylic acid. H NMR (400 MHz, DMSO-ds) 6 ppm 2.37 (s, 3 H), 3.16

30 (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 - 6.98 (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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1-13c

(3R, 3aS) - 2- (4- cyano- 3- nethylphenyl) 3-cycl opentyl-2, 3, 3a, 4-tetrahydro
chroneno[ 4, 3- c] pyrazol e-7-carboxylic acid The t|tIe conpound was
prepar ed fWOAPMBAES3GL (4- cyano- 3- net hyl phenyl)-3- 25 PCT/1B2007/003207
cycl opentyl- 2, 3, 3a, 4-t et rahydr ochr onenol[ 4, 3-c] pyrazol e-7- car boxyl i c
acid prepared in Exanple 61 using chiral resolution (e.g., Method Q
(Chiral cel QJ-H 30x250 mm 50% net hanol / carbon di oxide, 70 niL/mn).
Second eluting peak: chiral HPLCtR = 5.7 mnutes (Chiralcel 0J-11

4. 6x250 nm 50% met hanol / carbon dioxide, 3 nL/mn). WO

2008/ 053300PCT1I B2007/ 003207 5Exanp|e 64 Cl 2-(3-ch

| or o- 4- cyanophenyl) - 3-cycl opentyl-2, 3, 3a, 4-t et rahydr ochroneno[ 4, 3-c] p
yrazol e- 7-carboxylic acid 10 Exprwia 54 | e conmpound was prepared
frommet hyl 3-(cyclopentyl nethyl ene)-4- oxochroman-7, carboxyl ate
(Preparation 31; 573 ng, 2.0 nmbl) and 2-chl oro-4-

hydr azi nyl benzoni tril e hydrochhg e (Preparatlon 1; 612 ng, 3.0
mol ) according to Method B and
formed from di met hyl f or mam de 15
2- (3-chl or o- 4- cyanopheny1) - 3- cyclop-
t et rahydr ochr onenol 4, 3-cl pyrazol T- ca boxyllc acid (yellow solid,

237 nmg, 0.563 mol, 28@6y|eld) 7o t|tIe conpound was | argely
present as ()- (3RS 3aSR) - 2- (3 hl ¢

cyanopheny1l) - 3-cycl opentyl -2, 3, 3a, 43tetrahydrochroneno[4 3-c) pyrazol e

- 7-carboxylic ac12:l4&9zhnblba?(tlﬁﬂ%€brﬁéthyl)ﬂayﬁﬂ) B%ﬁu&oplmylb& la@s, 1 H),

7.98 (d, 1=8.2 Hz, 58 dd J =8. 2,
1.6 9 1 H), 7.47 (d@“aﬁl‘%ff’ rﬂ?g“‘i"'éjcﬁpyfaﬁ (&a%xﬁ' ( 7.20
(dd, J=8.8, 2.1 Hz, lH) 495(dd J=9.4, 7.0 Hz, 478(dd

10250 b (8 Bk 0 b 00
H) . ES- MSoxdchrofizd-1- bﬁrb)axylate (Preparation 30; 155 mg, 0.50 mmol) and 4—hydrazmyl-2-
(trifluoromethyl)benzonitrile hydrochloride (Preparation 3; 178 mg, 0.75 mmol) according
15 to Method B and Method C. The crude product was purified by reverse-phase HPLC
(acetonitrile/water/0.05% frifluoroacetic acid) to give 2-(4-cyano-3-
trifluoromethyl)phenyl)-3-(4-flucrophenyl)-2,3,3a,4-tetrahydrochromeno[4,3-clpyrazole-
7-carboxylic acid (58 mg, 0.12 mmol, 24 % yield). The title compound was largely
present as (+)-(3SR,3aSR)-2-(4-cyana-3-{triflucromethyl)phenyl)-3-(4-flucrophenyl)-
.20 2,3,3a,4-tetrahydrochromeno[4,3-clpyrazole-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).
25

- Example 55
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25 Exanple 65 CI WD 2008/ 053300PCT/ 1132007/ 003207

5(3S, 3aR) - 2- (3-chl or o- 4- cyanophenyl) - 3-cycl opentyl- 2, 3, 3a, 4-t et rahydr
ochroneno[ 4,3- cipyrazol e-7-carboxylic acid The title conpound was
prepar ed fwWérmedNs3dwo ( 3- chl or o- 4- cyanophenyl) - 3- PCT/IB2007/003207
cycl opentyl- 2, 3, 3a, 4-t et rahydr ochr onenol[ 4, 3-c] pyrazol e-7- car boxyl i c
acid prepared in 10 Exanple 64 using chiral resolution (e.g., Method
G (Chiralcel QJ-H 21x250 mm 50% net hanol / car bon di oxi de, 60 mJm n).
First eluting peak: chiral HPLCtR = 4.1 mnutes (Chitalce! 0.1-H
4.6x250 nmm 50% net hanol / car bon di oxide, 3 nmn). Exanple 66 15

Cl 5 2-(3-chloro-4-cyanophenyl)-3-(4- ﬂuorophenrl) -2,3, 3a 4 tetrahydrochromeno[4 3-
(3R, 3aS) - 2- (3-chl or o- 4-cyanophenyl) - -cyc opent . 3a, 4-tetrahydro
chroneno[ 4, 3- - c] pyr azol e- 7- carciykggole:7 ‘&é‘ib@xﬂ@'ﬁ%‘ t| tI e conpound was
prepared fromthe 2-(3-chl oro-4-cyanophenyl)- 3-

cycl opentyl-2, 3, 3a, 4-tetrahydrochroneno[ 4, 3-c) pyr azol e- 7- car boxyl i ¢
aci d prepared 1h¢ itesempeundwas prapared framn ”}@%Btﬁﬁﬂﬁﬁmé’@n@/"deﬂﬁ‘t“hod ©)
(Oni T al cebydhvdindL12aiboRbicTRIERAIOL  S9HB00 ST Cgsnd BRnhdAI 1)

Second el uting pea hita I ral cel -

4. 6x230 nﬁydrsywlhmmaﬁd% hegipsiarida (?i?k?éah@ htﬁﬁ'mﬁ) .7Agnmoai) aCCOfdlﬂQ to
Method B and Method C. The crude product was purified by reverse-phase HPLC

(acetonitrile/water/0.05% triflucroacetic acid) to give 2-(3-chloro-4-cyanophenyl)-3-(4-
fluorophenyl)-2,3,3a,4-tetrahydrochromeno[4,3-c]pyrazole-7-carboxylic acid (41 mg,
0.09 mmol, 18 % vield). The title compound was largely present as (¥)-(38R,3aSR)-2-

15 (3—chloro-4-cyanophenyl) -3-(4-fluorophenyl)-2,3,3a 4—tetrahydrochromeno[4 3-
c]pyrazole—? carboxylic acid. ES-MS m/z 448 (M+H).

Example 56

Z\\

cl
(3R,3aR)-2-(3—chIoro-4-cyanophenyl)-3-(4—f!uoropheny!)—2,3,3a,4—
tetrahydrochromeno[4,3-c]pyrazole-7-carboxylic acid

20

The title compound was prepared from the 2-(3-chloro-4-cyanophenyl)-3-(4-

25 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 mlL/min).

30 Example 57
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Exanple 67 CI WD 2008/ 053300PCT/ | B2007/ 003207 .

52-{ 3-chl or 0- 4- cyanophenyl) - 3-cycl opentyl- 2, 3, 3a, 4-t et rahydr ochr oneno
[ 4, 3- c] Pyrwmaabosas3decar boxylic acid The titl e compauABROWHE3207
prepared by epinerization of 2-(3-chloro-4-

cyanophenyl) - 3-cycl opentyl- 2, 3, 3a, 4-t et rahydr ochr onenol[ 4, 3-c] pyrazol e
-7-carboxylic 10 acid (Exanple 64; 131 ng) in a solution of 0.5 M
sodi um net hoxi de/ net hanol (4 nlL) and tetrahydrofuran (2 nL) at 50 C
After 24 hours, the reaction was concentrated under a stream of
nitrogen and purified by reverse-phase HPLC (60 to 90%
acetonitrile/water/0.05%triflu ceticoaci d) to give

2- (3-chl or o- 4- cyanophenyl) - 3- O

cycl opentyl-2, 3, 3a, 4- tetrahydrochro"wne / Qyrazol e- 7- car boxyl i c
acid(yellowsolid, 15 26.7 ng, 4 Hyield). The title
conpound was | argely present as
(3RS, 3aRS) - 2- ( 3-chl or o- 4- cyangphe#iyl) - 3-cycl openty1-2, 3, 3a, 4-

t et rahyydr ochr onenol 4, 3-c] pyral oI eel/- carboxylic acid. 1H NVR (400 MHz,
DVSO- d6) 8 ppml 7:75 (d,
J=9.0 Hz, 14 %ﬁé (3 tlpraga-c af@pbsnvl)x% ‘J‘UGfOH'iBf’(VB*Z 345 He, 1
H, 7.38 (d J 2.3 Wtetréhﬂd}och?orﬂ&w 410-c)p)Fidh-7-2abokiic akid20 H), 4. 63
(dd, J=10.5, 5.9 Hz, 1 H), 4.52 (dd, J=8.2, 4.7 Hz, 1 H, 4.26 (dd,
J=12.5, 10.5 Hz, 1 H), 3.54 - 3.62 (m 1 H), 2.68 - 2.85 (m 1 H),

1 79 - 1.91 (mhelltlé"):omfboﬁﬁi-wds préphiey frBrrl'ﬂ'leZE{ﬁd%rﬁi%yéﬂé’pf@WW (425

es ect i
214- CYandLBIGRRENY -2y S SRERD TR P ARl oosonyisacid prepPiadyr
ochr omenafbrdple 55 using chiral resolution(e.g., Method G) (Chiraipak AD-H 21x250 mm, 50%°
ethanol/carbon dioxide, 35 mL/min). Second eluting peak: chiral HPLC fg = 5.6 minutes
(Chiralpak AD-H 4.6x250 mm; 50% ethanol/carbon dioxide, 3 mL/min).

15 Example 58

2-(4-cyanophenyl}-3-(4-fluorophenyi)-2,3,3a,4-tetrahydrochromeno{4, 3-cjpyrazole-7-
carboxylic acid
20
The title compound was prepared from methyl 3-(4-fluorobenzylidene)-4-

oxochroman-7-carboxylate {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 HPLG

25  (acetonitrile/water/0.05% friflucroacetic acid) to give 2-(4-cyanophenyl)-3-(4-
fluorophenyl)-2,3,3a,4-tetrahydrochromenof4,3-clpyrazole-7-carboxylic acid (52 mg,
0.13 mmol, 25 % vield). The title compound was largely present as (+)-(3SR,3aSR)-2-
{(4-cyanophenyl)-3-(4-fluorophenyl)-2,3,3a,4-tetrahydrochromenof4,3-clpyrazole-7-
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c] pyrazol e-7-carboxylic acid WD 2008/ 053300PCT/ 182007/ 003207 5The
title conpound was- prepared from nethyl 3-(cycl opentyl net hyl ene) - 4-
oxochr omanwo-20ewd3ssoy| ate (Preparation 31; 286 ng, 1.0 npoa/aszendoeszo7
4- hydrazi nyl-2- (trifluoronethyl)benzonitrile hydrochloride
(Preparation 3; 298 ng, 1.3 mmol) according to Method B and Met hod C.
The title conmpound was a racem c mxturer of cis and trans

di astereoners: 10 The crude product was purified by reverse-phase
HPLC (60 to 95% acetonitrile/water/0.05%trifluoroacetic acid) to

O YTt o SAERIE R H 080 Fttz, DNSQ-c) 5ypem 3417 (88, 41 120% LRAT I

3- ] pyr az 611~ 232, oty Biag (ddj Jk10t4Te5 Bil e 1 ¢l)us.ongd di=asBeHzome, §.83 -

e R Sl W e R TR )

7.88 (d, 3288¢s,HMz). IE$IMS /iDM4(MEH2 (m 2 H), 7.47 (d, J=1.6 Hz,

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 20H), 4.33 (dd, J=13.3, 10.5 Hz, 1 H,
4.03 (iddd, J=13.3, 9.4, 5.9 Hz, 1 H), 2. 04 2. 17 (m 1 H, 1.59-
1.69(m 1 H), 129- 1.58(m 5 H, 1.13 - I %9(m 2 . ES-M5 nfz 456
(MtH). The second el uting diastereo m ?)? trans),

() - (3RS, 3aRS) - 244- cyano- 3-

(trifluoronethyl)phenyll-3-cycl.opentyl-2, 3, 3a, 4-tetrahydrochroneno[ 4,
3-c] pyrazol e-7- carboxylic aci § | ow SO|Id 29 ny, 0.0637 mmol,
6.4%yield), 1H NWR (400 MHz, 25 m 3. 18 (br. s., 1 H),
7.93 (d, J=9.0 Hz, 1 H), 7.84 (d : , 7.63 (d, J=2.3 Hz,
1 H, 7.57 (dd, J=8.2, 1.6 Hz, . ‘..N¥N/44z-.- - JEH 6 Hz, 11-1), 7.39
(dd, J=8.8, 2.1 Hz, 1 H), 4.65 ( J=10.4, 5.7 Hz, 1 H), 4.59 (dd,
J=8.4, 4.5 Hz, 1H) 427(dd =475, 10.5 Hz, 1H) 3.61 (ddd,
J=13.0, 7.7, 5.9 Hz, -282(m1H) 1.79 - 1.91 (m 1

o oa ona 300é{g%%fg%o(é]cgég%ﬁﬁyﬁ@-(ﬁ'frﬁor‘&éﬁeéwf% 30 R XA G fen -

15 ¢]pyrazole-7-carboxylic acid

\‘ |

The title compound was prepared from the 2-(4-cyanophenyl)-3-(4-fluorophenyl)-
2,3,3a,4-tetrahydrochromeno[4, 3-clpyrazole-7-carboxylic acid prepared in Example 58
using chiral resolution (e.g., Method G) (Chiralpak AD-H 21x250 mm, 50%

20  ethanol/carbon dioxide, 35 mL/min). First eluting peak: chiral HPLC # = 3.1 minutes
(Chiralpak AD-H 4.6x250 mm; 50% ethanol/carbon dioxide, 3 mL/min).

Example 60
25

(38,3a8)-2-(4-cyanophenyl)-3-(4-flucrophenyi)-2,3,3a,4-tetrahydrochromeno[4,3~
clpyrazole-7-carboxylic acid
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50H

2- (4- cyanophenyl) - 3-cycl opentyl- 2, 3, 3a, 4- tetrahydrochroneno[4 3-c] pyr
azol e-7- «carboxylic acid The t|tIe conpound was prepared from net hyl
3- (cycl opewovouswsisgl ene) - 4- 10 oxochroman- 7- car boxyl at @CTEPBPEIELH70N
31; 286 ng, 1.0 mmol) and 4- hydrazi nyl benzonitrile hydrochl oride
(Aldrich; 254 ng, 1.5 mol) according to Method B and Met hod C

2- (4- Cyanophenyl) - 3-cycl opentyl- 2, 3, 3a, 4-t et rahydr ochr onenol 4, 3-

c] pyrazol e-7-carboxylic acid was obtained (yellow solid, 142 ny,
0.367 mml, 37%yield). The title conpound was | argely present as

()- (3RS, 3aSR) 3e(4-

cyel opont y1- 2. 38 B PATGrEF %35%-2‘5%15“32 Yooy tiorpeny)-

acid. ill mm 4 mhwﬂ@chmup[éisqlpﬂap@m @rlmy ihacid grepanedHy Examgte &,

J 7. 8 Hz, - d, J 9. 0
o u% %%hl% éé%ﬁutugi (@Q 8/1‘%6%1 &) %h?raﬁﬁgf]m %1&%50 %m?%()g

H), 4 30 (etﬂlanolﬂ&alwnﬂm)g@ ‘35Hlem:Ln)H)Sec®1CQ®unrwijalﬂefml HPLG 8= 456 mlnalies

1.55 (m 3

71, 2o, ko Gy, S edgfiein dglhp, Sy 7 2% 548

(NH—i) 1025 Exanple 71 OH

(38, 3aR) - 2- (4- cyanophenyl) - 3-cycl opentyl- 2, 3, 3a, 4-t et rahydr ochr oneno|

4, 3-c] pyrazol e307-carboxylic acid WD 2008/ 053300PCT/ 1B2007/ 003207 5

The title conpound was prepared fromthe

2- (4- cyanophenyl) - 3- cydopent yl 2, 3, 3a, 4-t et r ahydr ochr oneno[ 4, 3-c] pyr az

ol e-7-carboxylic acid prepared in Exanple 70 using chiral resolution

(e.g. Method G (Chiral pak AS-H 21xEZampmm6150% net hanol / car bon

di oxi g, 40 nUmin). First eluting peak: chiral HPLC tR = 2.0 minutes

10 (Chiral pak AS-1-1 4.6x250 mm 50% net hanol / carbon di oxi de, 3
mJm n). Exanple 72 OH

N== : OH
HaC

2-(4-cyano-3-methylphenyl)-3-cyclopentyl-2,3,3a,4-tetrahydrochromenol4,3-clpyrazole-
7-carboxylic acid

20 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, 0.751 mmol, 75% yield). The title compound was largely present as (t)-

(3RS, 3aSR)-2-(4-cyano-3-methylphenyl)-3-cyclopentyl-2,3,3a,4-

25  tetrahydrochromeno{4,3-clpyrazole-7-carboxylic acid. 'H NMR (400 MHz, DMSO-dg) 5
ppm 13.15 (s, 1 H}, 7.94 (d, J=B.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

30 (m, 8H). ES-MS m/z 402 (M+H).

Example 62
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15( 3R, 3aS) - 2- (4- cyanophenyl) - 3-cycl opentyl- 2, 3, 3a, 4-t et rahydr.ochr onen
ol 4, 3-c] pyrazol e- 7-carboxylic acid The title conpound was
prepared fromthe 2-(4-cyanophenyl)-3-cycl opentyl-

2, 3, 3a, 4- tworasydsnchr oneno[ 4, 3- c] pyrazol e- 7- car boxyl i cecaviBdoopoesper ed
in Exanple 70 20 using chiral resolution (e.g. Method G (Chiral pak
AS-H 21x250 mm 50% net hanol / carbon di oxi de, 40 nlUm n). Second
eluting peak: chiral HPLCtR = 2.7 minutes (Chiral pak AS-H 4. 6x250
nm 50% mnet hanol / car bon di oxi de, 3 nlrn). Exanple 73

H3c

2- (4- cyano- 3- et hyl phenyl ) - 3-i sopropyl - 2, 3, 3a, 4-t etrahydr ochr oneno[ 4,
3-c] pyrazol e-7- carboxylic acid Thé tl e conpound was prepared from
met hyl 3-(2-net hyl propylidene)-4- 30% @man- 7- car boxyl at e '

(Preparation 32; 260 ng, 1.0 nmol)_ang /4 zinyl-2- WO
2008/ 053300PCT/ 132007/ 003207 5 3 ' i1g hydrochloride
(Preparation 2; 275 ng, 1.5 cordi ng Bt hod B and Method C

(yellow solid, 196 ng, 0.523 mmul,g 52%yield, approximtely 7:1
m xturé of cis:trans di astereorrers) 1H NWR (400 VHz, DMSO- d6) 8 EP
13. 12 ( br. (38,3aR)-H4-cyare3-(nethylphend)-Bicyclepeadiyl-273, 8&4(te|tmhydff8h@meno 3-

Hz, 1 H), 7.55 (d, J=8.6 Hz, = 7.21 (d,
3=1.6 Hz, 1 H), 7.09 (dd, 3=8. H)’?Z‘i %E&q"w g‘ﬂ(@?G i 104 86 (m 2
H, 4.42 (dd, J=13.1, 10.4 H, 4.02 (ddd, J=13.2, 10.6, 5.9 Hz,

i 2- (13- cloydeopeniyldytBagHetghiyira@hiosemobhy-tioyraokal 4arbexyhalayndrmnared in
onenot 4 &a%@’é@&ﬁh&c%ral resolutlon (.., Method G (Chiralcel OJ-H 30x250 mm, 50%
" methanol/carbon dioxide, 70 mLf’mtn) First eluting peak: chiral HPLC fr = 3.2 minutes
(Chiralcel OJ-H 4.6x250 mm; 50% methanol/carbon dioxide, 3 mL/min).

LB 2042 (s ri ndlapdo R pgrgpaega,garp@%z% Gafdhs e 1)

15
Example 63
20
:a &0
N.
N O
N== OH
HsC

(3R,3a8)-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-
25 cyclopentyl-2,3,3a,4-tetrahydrochromeno[4,3-c]pyrazole-7-carboxylic acid prepared in
Example 61 using chiral resolution {e.9., Method G) (Chiralcel OJ-H 30x250 mm, 50%
methanol/carbon dioxide, 70 mL/min). Second eluting peak: chiral HPLC {r = 5.7
minutes (Chiralcel OJ-H 4.6x250 mm; 50% methanol/carbon dioxide, 3 mL/min).
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" carboxylic acid 20The title conpound was prepared from nethyl

3- (2-met hyl propyl i dene) -4- oxochroman-7-carboxyl ate (Preparation 32,
260 ny, 1. d 2-chl oro-4- hydrazinyl benzonitril

hydr ochl or‘?g?ﬁ?{g%%gd;ratl on 1; 306 ng, 1.5 mmol) accordlpﬁgﬂ?%)oo’l]\%%sf?gd 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 25(0 to 20% net hanol / et hyl acetate) to give

2- (3-chl or o- 4- cyanophenyl) - 3-i sopr opyl-

2,3,3a, 4-tetrahydrochroneno[ 4, 3-c] pErazoI e-7-carboxylic acid (yellow
solid,318. 4 mg). The title conpound=¥REP'f&fgel y present as

()- (3RS 3aSR) 2- (3-chl or o- 4- cyanophenyl) -

3-isopropyl-2, 3, 3a, 4-t et rahydrochroneno[ 4, 3-c] pyrazol e- 7- car boxyl i c
acid. 1H NVR (400 Mz, DMBO d6) 8 c@, 13.

J=7.8 Hz, 1 H), 7.71 (d, J=8.6 30 Hz;
1 H, 7.47 (d, J=1.2 Hz, 1 H), 7.42 (&, 1H),719(dd
3=9.0, 1.6 Hz, 1 H), 4.77 - 4.88 41 f£dd, 3=13.3, 10.5 Hz,
1 H, 4.00 -4.09 ( 1H) 2. 16m 0.83 (d, 370H23
H, 0.82 (d, 3=7.0 Hz, 3 H). V\D 008/ 053300PCT141320071003207 5

H3C

2- ( 4- cyan&-&-dﬂomw—mphenm-fi}ywmnwﬂﬁ%, Stedmhydroehmakepald Setipwanie]
4, 3-c] pyrazol e- 7-carboxylic aci d a-l'_g&y}lééélﬁ conpound was prepared
from met hyl 3-(cycl opropyl net hyl ene oxochr oman- 7- car boxyl at e
(Prepabation 33), and 4-hydrazi nyl-2-nethyl benzonitrile hydrochl oride
(Preparation 0 Qduct
s pur i 11 ed_ oy EECRERY BeV B0 Sl ndll 398y Sopch Bt R

acet oni t r ckewernan-7 atsXylate (Preparationsd i 67 2 oigd 2-0tromgi) aed Lrublarg-#t e
conpound aW&rLahﬂWbérgohﬁnle %@d%@?ﬁlorla@ @r&bérlaﬁo nCP@qa%’ SWﬁﬂo%rﬂngr\ﬁmjgﬁo

present
()- (3RS, 39@)@«123 end bethvst G- Tbe opidetpeenjritatssway ompd drom dimethytormamide

tet ) AR -z I i 400 MHz,
o0 dty | B R o2 RUEABRFab BRI bl SR (700

(dd J=8. trahydropbromengiy, 3-7lpg@zoie;7-CarBoxylitiacid {yalpw splid, 237 ang, 9-5636nivel,

e 105@‘%@ 11 i gomeghnd hnglers§f ot di e Bl Sasiy Moty

J= 10 0 I—|zpyzﬂ@>bhbi)yl) B cpdorentid-2,3)34,3-idrah9d@chidménbig, 3-tlpiazold-74@arbexylid

, 8 0. 4

0 35 - 0. 390 oyt NP feddlparly; Baschad ol 1520 1t 7 05 (@38 gyt 0

Exanphke 76d, 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 -
216 (m, 1 H), 1.13-1.68 (m, 8 H). ES-MS m/z 422 (M+H).

25

Example 65
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~

25C
2-(3-chl oro-4-cyanophenyl) - 3-cycl opropyl-2, 3, 3a, 4-tetrahydr ochr omeno|

4, 3-cl pyr agp) rboxylic acid The title
prepared from (r)r%(%ﬁlﬁ? 3- (cycl opropyl net hyl ene) - 4- 30 PR b7

oxochr oman- 7- car boxyl ate (Preparation 33) and

2-chl or o- 4- hydr azi nyl benzonitrile WD 2008/ 053300PCT/ 1B2007/ 003207 5
hydr ochl ori de (Preparation 1) according to Method B and Method C. The
crude product was purified by reverse-phase HPLC (65 to 85%
acetonitrile/water/0.05%trifluoroacetic add) to give

2- ( 3- chAl or ¢33.3aRxAdpieblatd-cEnepbeir-3rpydiomenty- 36'13,,35,4~tetrahydrochromeno[4 3-
t et rahydr ochr onmenol 4, 3-c] pyra %ﬁft%l&?ré&%h&aéﬁ' d (yellow solid, 14
ng)

. The title compound was | a y present-”as
()- (3RS, 3aSR) - 2- (3-chl or o- 4- cyanophenyl ) -3- 10

P PR g e AR pr bR EE ol o) QHERARGaH RN 0
J =8. 2 Hz, cyclepenty-2733%.4-tetiargd@chtomenoid, I-3]pymzele-1-carboxgdie agid prep@redin 1
W é 5 16? Fgr&]éﬁ{y&ﬁ% @ eéaaﬁt@@&e(oéismég%gm%hﬁ@OJ-H zg(%)??%%[%m 50%
J=12.9, 1mnahapol/carbplp dioxidgosq mL/mdinll OFicst eluting pedk: cir) BIRLAUE = 4+ rBnudtes
(1)953 | g_ Zs {é‘ﬁwaléel'ﬁ%HQ &ggo mgn %@ /f% meth% E%car%tﬁ\ %Qﬁd% 33'8“("% ) ?‘t 1H)H)

Exanpl e 77

202- (4- cyano- 3- net hyl phenyl) - 3- cycl ?@“E%f‘l 2,3, 3a, 4-tetrahydrochrom
eno[ 4, 3- dpyrazol e-7-carboxylic aci - Preparation of nethyl

2- (4- dyano- 3- met hyl phenyl) - 3-cycl opent.enyl-2 3 3a, 4-

t et rahydrochr omen014, 3-cl ovr azol e- 7@r boxylate 0 25

’r_' _‘\‘u'-‘ 0
N, =
B :L@\{o
N= OH
cf

(3R, 3a8)-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-chioro-4-cyanophenyl)-3-
cyclopentyl-2,3,3a,4-tetrahydrochromencol4,3-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 & = 6.2
minutes (Chiralcel OJ-H 4.6x250 mm; 50% methanol/carbon dioxide, 3 mL/min).

25 '

Example 67
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WO 2008/ 053300PCT/ 11320071003207 5To a suspensi on of nethyl
3-(cyc|openteny|neth¥lene)-4-oxochronan-7- carboxyl ate (Preparation
34; 260 ) in ethanol (7 nL) was added 4-

hydra2|ny1 mg@ﬁﬁpﬁenionitrile hydr ochl ori de (Prepara€F3ﬂB§?w%?§nng,
1.2 mmol ). The slurry was heated to 80 C for eighteen hours. The
solution was returned to anbient tenperature and the resulting solid
was col l ected by vacuumfiltrati on and washed with 10 col d et hanol e,
Chr omat ogr aphy ( nor mal phase et hyl acet ate/ hexane) provided | argely
the cis isomer of methy

2- (4- Syand-(8- dmrrwmﬁWﬁ#@pyliﬁ@y@lp@@ﬁwt?emaéie@aP!yamhromenOW 3-c]pyrazole-
t et rahydrochroneno[ 4, 3 c]pyrazole7za&£§ﬁgé¥Hate (yellow solid, 125
ng, 33%yield). LM on 4.6x50m C18 colum, tR = 6.98 m nutes (10
to 90% acetonitrile/water over 8 mnutes at 2 mmnute with detection

254 t 50
DVEO. db)  ppm fﬁ%m&%&&@ﬁﬁé&%ﬁ%@@ ew” erizgtioh Md;(%%}@& 20 (m 2
H), 2.39 gyanopheanyl)-33ysRpertyl-3313p4 —@tral&rd(r@zilromerw BZIpyiazolpa7-rRroonyig)

3.98 1,4. :
J e BO léjc?d gF%agr?p {%46 1 %)(.H'Q sotbféi@oﬁ@s g@ &gurh'%netﬁo@efméthéﬁon((&iml.)
, ard tetralfydirofgran. (3Amu-)l:gt 50 °q;1) Aftar%hogtus tbeaeasgonmas gonqﬁntrategs
dd J 8
I(Dr eparat i de&% %?Jﬁzdé\?érnggga ?ﬁn{feﬁ béf] %rggpgz% %p‘lé_&r:lt(eo’r)]@lg%th 3 , 4-
tetrahvdr mﬂhmlmrymtad@soa%dnﬂwmc@tﬂaud}ibw 2-(3-efdig-4-cyannphenyh-2a.
22 (- cyand igPEe A 3Rk iphusrahiomencis 3-clayrzole-T-capboxyc acid (yellow soid,
t et r ahy dr &N nayBrisR4 ndnal W%@mﬁl)e Thedlﬂe bompbmdewasl!a&em;?re@erﬁes ifidel )
i n nmet han t et rof ded 1M aqueous
Isodl um hy@ﬁé{%@ ZZ%IOM' ] q@h-@%ﬁopgpt\/#\g a?ASr 20 hou(r:]g a'tj
an}n ent t&lfgﬁ‘*dib%lfr@neﬂ'dﬂe 3ch}pytbidlm—carbuxyl}c At bbwmemoam& DMSRIE) 5
vol une, acidifi to t c
by vacuunPPT'gr! (Pbr? ('ﬁh Fé\?ﬂgor B(JJM" %Pﬂg%ﬁ@s\i galﬁh')z ?%ﬂef% {dl%eEl e,
conpound WaH4, anger w338, Briasidatt lds 7.38 (d, J=2.3 Hz, 1 H), 7.18 (dd, J=9.0, 2.3 Hz, 1
3RS, 3 =27 (4-C -3 enyl C e
(0 R SRR sfeh e S aaet by @ér%&ﬁ%, VEHDPD) R 2 dos
HPLC on WM& 2A\NS B63REDRGTT HY326072.80FA0T H), 1. 79 1 91 (m, 1 H), 1.20 - 1 71 (m,
7 H). ES-MS m/z 422 (M+H).

25
Examples 68 and 69 (a and b), respectively
0
N= OH
130 FasC

2-[4-cyano-3-(trifluoromethyl)phenyil-3-cyclopentyl-2,3,3a 4-tetrahydrochromenof4,3-
clpyrazole-7-carboxylic acid

1156



5 4.6x50m C-18 coldm, tR = 2.92 mnutes (10 to 90%
acetonitrile/water over 4 mnutes at 4 nL/mnute with detection 254
nm at 20 C Cal cul ated for C24F121N303: 400. 1656 +
Found: 400“@629?39’0§N%NNR (400 MHz, DMSO-d6) 8 ppm 1.61 °% T%%‘F%ﬂ“”ﬁ“h),
2.03 - 2.13 (m 2 H, 2.17 (br. s., 2 H, 2.39 (s, 3 H, 3.83 - 3.91
(m 1H), 3.97 - 4.06 (m 1 H, 4.65 (dd, J=10.20, 5.91 Hz, 1 H),
5.44 (d, J=10.47 Hz, 1 H, 5.60 (br. s., 1 10H), 6.86 (br. s., 1 FlI),
7.11 (br. s., 1 H, 7,.42 (d, J=1.34 Hz, 1 H), 7.53 (d, J=8.59 Hz, 1
Hy, 7.56 (dd, J=8.19, 1.48 Hz, 1 H), 7.90 (d, J=8.06 Hz, 1 H), 13.12
(br. ss5 1 H) Tﬁuaﬂ@t&nﬂc&nﬂ was pEepated from methyt 3 cyclopentylmethylene) 4-

2-(3-chloro a en 3; ch
romeno[ 4, é)onI]rBﬁha %E)(f %‘y@gﬁ gf;%eﬁr?@)nn%f[%%%mg,%&@@og ang r}y(g— " of
met hylh 3 ((ﬁrﬂQMoﬂfeﬂ}ryﬁbémﬁmlbderbbh!Bnda/Gge}W?ﬂm 2o ny, 3.3 1216101)hac|cording
t et rahydrqc nme a 7-car bo a thy

55 Cycl opdntistcnaeny MR S B siieins webistiegrhiodmivisrer 3 Pikang frans
34; 310 nwiasterdomer:) was suspended into ethanol (5 nmi) and

2-chl or0-4- hydrazi nyl benzonitrile hydrochloride (Preparation 1, 289
ng, 1.4 mmol) was added. The 25 solution'was heated to 80 C for

ei ght een hours. The sol utionawas returned to anbienthtenperature and
the resulting solid was collected by vacuumfiltration and washed

/Qq%« el

The crude product was purified by reverse-phase HPLC (60 to 95%
-acetonitrile/water/0.05% trifluoroacetic acid) to give (+)-(3RS,3aSR)-2-{4-cyano-3-
" 15 (irifluoromethyl)phenyl]-3-cyclopentyl-2,3,3a,4-tetrahydrochromeno[4,3-clpyrazole-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=8.8 Hz, 1 H), 7.57 - 7.62 (m, 2 H), 7.47 (d, J=1.6 Hz, 1 H),
.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

20 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,
1 H), 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-
(trifluoromethylyphenyl]-3-cyclopentyi-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,

25 DMSOQ-dg) 8 ppm 13.18 (br. s., 1 H), 7.93 (d, J=0.0 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}, 7.32 (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, 1H), 1.19-1.72 (m, 7 H). ES-MS m/z 456 (M+H),

30

Example 70
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123 WD 20681053300PCT/ 132007/ 003207 5 col d et hanol . Chronat ography
(normal phase, ethyl acetate/hexane) provided largely the cis isoner
of nethyl 2- &3-ch| or o- 4- cyanophenyl) - 3-cycl opent eny1- 2, 3, 3a, 4-

t et r ahydr O¥RPYHREPY, 3- c] pyrazol e- 7- car boxyl ate (yel | oRCLERF07/0083
ng, 55%yield). 1H NWR (400 Mz, DMSO-de) 5 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 (dd, 104=1"0, 47,
6:18 Hz, 1 H), 5.51 (d, J=9.67 Hz, 1 H), 5.63 (br.H, 6.99 (br. s., 1
H, . 7.27 (br. s., 1 H, 7.45 (d, J=1.61 Hz, 1 H), 7.58 (dd, J=8.19,
1.75 Hz, 1 H), 7.71 (d, J=8.86 Hz, H, 7.97 (d, J=8.06 Hz, 1 H).
Step 2: Preparation of i :

2- ( 3-chl or o- 4- cvanophenvl) - 3- cycl ope

t et rahydr ochr omenof 4 3-cl pyrazol - c ggid O Cl To
a solution of nethyl _
2- (3-chl or o- 4- cyanophenyl) - MNTyc entenyl - 2, 3, 8a, 4-

t et ralydrochr omenol 4, 3- ¢c] pyrazol e- 7- car boxyl at e , (190 .44 1)
0 et hanol 40 EPORIYD S RRY ST SR HR SRR AR > AR s
sodi um hydroxide (2 nL). The 20 sehioxpi awap stirred for 20 hours at
anbi ent tenperature. The resulting slurry was concentrated to half
vol une and acidified to pH 2 with 1M hydrochloric acid. The resulting
solid was col lpetigg chiyipyafaiag ﬁré%éré@‘ﬁbﬁﬂnefﬁbﬁa-ﬁfybibﬂerﬁ@lmetﬁy%’ﬁe?—d-WI th
hot N, Ndi net hyl f ormanm de and_ net ano}a t % pr ow&le

2- (3- th &xggbr[oewn?d%gwla)tg (Preparation 31; 286'mg, 1.0 mmol} and 4-

cycl opent Ryl ziritkndenitild Bidradhirine ¢AIHAER 264 4ng 104 PitfohZberdirgaa Metrod BC

SRR REP oM S KO MR SRR e 2

2 3éc hi or %]ﬂyrﬁigmmﬁgww;?q é’ci@w_aéa @mgmba fﬂyallg&sﬁ)li@,alAé-T@tasﬂTzrﬂg\@g l3resTENO g
, 3-c] pyrazol e/-car boxylic acid. Reversed-phas (0] . 6X -

col urm,  tyeld). 3Thstitle; Gopinound wigs i%g‘ﬁb%eé%ttWi‘ﬁ%@%é@é&"ﬁ@“ogmmy&é

M nut @5 adychpBhigl-nyisa et &,%rh@rﬁbé&% 2cd-7 28roekylicHiidS 'H NMR

Cal cul ated for 3H15CI N303: 420. 1109 ( t Found: 420.1127; 1H 30

NVR (400 (P8 MHVEMISEYIcE P13, 16401 5., 4 o340 17 b4 FR 763 (766 fn, 3

H, 2.14 o 2. ( - d JE =4Q.3 . 1 510.

(g, 32D AP0V 70 (g3 vy 00 =08, POV ub, T, o
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 -
2.16 (m, 1 H), 1.566 - 1.67 (m, 1 H), 1.43-1.55(m, 3 H), 1.29-1.43 (m, 2H), 1.13 -1.29

20 (m, 2 H). ES-MS m/z 388 (M+H). :

25
Example 71
0
/O/N\N/ g
N= OH
(38,3aR)-2-(d-cyanopheny!)-3-cyclopentyl-2,3,3a 4-tetrahydrochromenof4, 3-clpyrazole-
30 7-carboxylic acid

"y



WO 2008/ 053300PCT/ 1132007,003207 54.67 (dd, J=10.34, 5.77 Hz, 1 H),
5.51 (d, J=11.01 Hz, 1 H), 5.63 (br. s., 114), 7.00 (Ix. s., 1 H)
7.29 (br. s., 1 H, 7.43 (d, J=1.61 Hz, 1-H), 7.56 (dd, J=8.19, 1.48
Hz, 1 H), WOzZ00a§3309=8 59 Hz, 1 H), 7.94 (d, J=8.06 Hz, P/ ER007A3297
(br. s., 1 H. 10Exanple 79

(2-(4-cyanophenyl)-3-(4-fluorophenyl)-2, 3, 3a, 4-tetrahydrochroneno[ 4, 3
-c] pyrazol -7- yllacetic acid 15 The title conmpound was prepared
fromethyl (3-(4-fluorobenzylidene)-4-oxo-3, 4-

di hydro-2H chronen-7-yliacetate (Preparation 29; 170 ng, 0.5 mmuol)
and 4- shydrazi nyl benzonitrile hydrochloride (A drich; 85 ng, 0.5
mml ) according to Method B and Method C. The titl e conpound was

| argely pr esen'?h%l%ﬂe(9%]@%8?3@39[@@%‘&“@@"‘9 2-(4-cyanophenyl)-3-cyclopentyl-

h - _ L .
ol oy e ey HREARAR NNRW%%%}S?"&%@%%%%%?%?&Q%ﬂm@; e !
J=12.89, 1singzhi resclutign (ey. Nethos G)AChyalpak AS-H 21x250 mmy 50%H) | 4. 34
dd, J=10. - = ; -
(1550 gy gk 0 Mg vl SAENDBke g ot 502 e
(d, .109. IChirpipaloABH 4.9x268 i, 59%mghanel/carpopipioxids, REldini) 428 ( M+H) .
25 Exanpl e 80 H3C WD 2008/ 053300PCT/ | 132007/ 003207

Example 72

N, ~
//O/ N 0O
N"

OH
15 (3R,3aS)-2-(4-cyanophenyl)-3-cyclopentyl-2,3,3a,4-tefranydrochromenci4, 3-clpyrazole-
7-carboxylic acid

The title compound was prepared from the 2-{4-cyanophenyl)-3-cyclopentyl-
2,3,3a,4-tetrahydrochromenoif4,3-c]pyrazole-7-carboxylic acid prepared in Example 70
20 using chiral resolution (e.g. Method G) (Chiralpak AS-H 21x250 mm, 50%
methanoi/carbon dioxide, 40 mL/min). Second eluiing peak: chiral HPLC tr = 2.7
minutes (Chiralpak AS-H 4.6x250 mm; 50% methanol/carbon dioxide, 3 mL/min). -

Example 73

N, 2
N= OH

HaC

25

2-(4-cyano-3-methylphenyl)-3-isopropyi-2,3,3a,4-tetrahydrochromeno[4,3-cjpyrazole-7-
carboxylic acid
The title compound was prepared from methyl 3-(2-methylpropylidene)-4-
30 oxochroman-7-carboxylate (Preparation 32; 260 mg, 1.0 mmol) and 4-hydrazinyi-2-

118



53- (4-fl uorophenyl) - 7- hydroxy- 3, 3a, 4, 5-t et rahydr obenzo[ g] i ndazol - 2-y1
)-2- met hyl benzonitrile The title conpound was prepared from
(E) - 2- (4- fWO@PEH8338Y | | dene) - 6- hydr oxy3, 4- di hydr onapht h&ICEABAZ M2 ne
(Yoshi hama et al. US Patent 6080781; Exanple 11) 10 and

4- hydr azi nyl- 2- net hyl benzonitril e hydrochloride (Preparation 2)
according to Method B (off-white solid, 263 ng, 0.662 nmol, 66%
yield, 20:1 mxture of cis:trans diastereoners). The title conpound
was | argely present as 44(3RS, 3aRS) - 3-(4-

f | uor ophemgthy rbénfuﬂltﬁ@mdaacamnée fPreparadty 2 2sang,of. § imalpacbording/tb) - 2- ne

541 1o, Welipt Siangtliediogs §font S 198 08 Spd mbipl 20 el iy

1 2.7 d? 9. ﬂm
: ;l)3 % ?11@“3% &Hfrzels tlarlé)dms?«er%Bméﬁéql H&fﬁ:ii@(m Mﬂl 8051595 bﬁl13112'0br

J=8.40, 2854HT. 931(¢+)J 8.8. %TH)77§§(<{%J %2Hj 6 Hi 424)(&551%! @ g, 1 H),
E)xém?)l 85 fdsgﬂq BABHER H)l?'2)1|sg9J=&7e g, 1 &), Koo @&8; M3 6123 F93 HMWG 20
44( 3R1@aR7~8§im42 H) bt fitle 513 1,710 Hz ok ), 4. 80(dd 0 505183t% AR PP O AdTlg] i
dazol - 2105 4> imtnh y hsnzong I1| ﬁ) aEaTsP(a A4 ﬂzC@PiPCUW(d’\@S7 AePatsd Es-

fromthe 3 Iuoropheny -7-hydroxy- 3, 3a, 4

tetrahydrB@e’ﬁ @I(Mﬂﬁzol 2- y1) 2- et hyl benzonltr| | e prepared in
Exanpl e 80 using chiral resolution, according to Method G (Chiralcel
QJ-H 21x250. Mm 50% et hanol / carbon di oxide, 35 nmL/mn). First eluting
peak: chiral HPLC tR = 2.3 m nutes P&Rardel QJ-H 4, 6x250 nm 50%
et hangk/ carbon dioxide, 3 nL/mn). 30 Exanple 82 WO

2008/ 053300PCT11B2007/ 003207 :

0
N\N/ O
NZ= OH
Cl
2-(3-chloro-4-cyanophenyl)-3-isopropyl-2,3,3a,4-tetrahydrochromenc|4,3-c]pyrazole-7-
carboxylic acid

20 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 mmol) 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

25 (0 to 20% methanol/ethyl acetate) to give 2-(3-chloro-4-cyanophenyl)-3-isopropyl-
2,3,3a,4-tetrahydrochromeno[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

30 Hz, 1H),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
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-

5H3C

44( 38, 3aS) - 3- (4-fl uorophenyl ) - 7- hydr oxy- 3, 3a, 4, 5t et rahydr obenzo[ g] i n
dazol - 2- y1W02008488309| benzonitrile The title conpound waRCHB2E0e5307
fromthe 3-(4-fluorophenyl)-7-hydroxy-3, 3a, 4,5- 10

t et r ahydr obenzo[ g] i ndazol - 2-y0- 2- et hyl benzonitrile prepared in

Exanpl e 80 using chiral resolution, according to Method GOJ-H 21x250

nm 50% et hanol / car bon di oxi de, 35 mJm n). Second el uting peak:

chiral HPLC tR = 3.9 minutes (Chiralcel QJ-H 4.6x250 mm 50%

et hanol_/ carbon di oxi de, 3 mJm n). 15Exanple 83 F3c

3- (4-fluor ophenyl) - 7- hydr oxy- 3, 3a, 4, 5-t et rahydr obenzo(gl i ndazol - 2-y1)

-2- (trifluoronethyl)benzonitrile 2Q4 The title conmpound was

prepared from

(E)-2-(4-fluorobenzylidene)-6- hy i pydr onapht hal en- 1( 2H) - one

(Yoshi hama et al. US Patent 6080 @ nd

4- hydrazi nyl-2-(trifl uoronet h 2 drgghl ori de

(Preparation 3) according to Metjged B (of f-white solid, 342 ng). The

title conpound was largely.present as ()-4- 25((3 RS, 3a:

RS) - 3- (4- fzwﬂmﬁéwmhymhwwa-awcigp@ayl ,.QBQ&tﬁﬁMi’Qﬂb&m@[%‘} 31‘?@2@0192

-y0-2- (trifluoronet hbeenzonl tri 'fcar%&m% 400 MHz, DMSO-d6) S ppm

0.77 (dg, J=13.02, 4.69 Hz, § 1.82 (m 1H), 2.65 - 2.76

(m 1 H, 2.78- 2294 (m 1 H), 3 86 (ddd, J=13,67, 11.33, 5.08 Hz, 1

H. 5 & (d J'T'ﬂ@tiﬁécé’r‘ﬁpm%d"\p:as epated Fommémyra-[&cloprod)imebryléhed4/
oxochroman-7-carboxylate (Preparation 33), and 4-hydrazinyl-2-methylbenzonitrile
hydrochloride (Preparation 2) according to Method B and Method C. The crude product

was purified by reverse-phase HPLC (65 to 85% acetonitrile/water/0.05% trifluoroacetic

acid) to give the title compound (yeliow solid, 23 mg). The title compound was largely

15  present as (+)-(3RS,3aSR)-2-(4-cyano-3-methylphenyl)-3-cyclopropyl-2,3,3a,4-
tetrahydrochromenol4, 3-clpyrazole-7-carboxylic acid. "H NMR (400 MHz, DMSO-ds) 5
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, 3 H), 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
374 (M+H).

Example 76

0

N, 2
N== OH
75 Cl

2-(3-chloro-4-cyanophenyl)-3-cyclopropyi-2,3,3a,4-tetrahydrochromeno}4, 3-c|pyrazole-
7-carboxylic acid

The title compound was prepared from methyl 3-(cyclopropylmethylene)-4-
30 oxochroman-7-carboxylate (Preparation 33) and 2-chloro-4-hydrazinylbenzonitrile
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WO 2008/ 053300PCT/ 1B2007/ 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-M5 nmlz 452 (M+H). Exanpl e-84 10F3c

44( 3R, 3alRyo3eigasIsbuor ophenyl) - 7- hydr oxy- 3, 32, 4, 5- t et r DEFABWOEI3Y| i n
dazok2-0-2- (tritluoronethyl)benzonitrile The title conpound was
prepared fromthe 3-(4-fluorophenyl)-7-hydroxy-3, 3a,4,5- 15

t et rahydr obenzo[ g] i ndazol - 2-y1)-2-(trifluoronethyl)benzonitrile
prepared in Exanple 83 using chiral resolution (e.g., Method Q
(Chiral cel Qi-H 30x250 mm 50% net hanol / carbon di oxi de, 70 ni/mn).

First gl de%g&?ag(p,@ b Calrﬁg o}&g{mﬁw@thga Elgr%%étﬁba ta'ﬁa%'cr@b 8;5'(‘0duct

4. 6x250 net ha
F3C was purified by reverse-phase HPLC (65 to 85% acetomtn!e/waterlo 05% tnﬂuoroaceuc

44( 3S, Ba%‘:)‘(ﬁééévglz rcg'ﬁ’é}ﬁ'lyéy)anﬁ }Egﬁglz cgp%ggﬂz §-3raqt_r ahydr obenzo[g]in

dazol - tritluoroneth The title

conmpound M@hm@pmmwalﬂérﬁlmm@zm Mamomﬂtc@mb@s@iiqw soliy it g1y Bheatitlen, 5-

oLt SRR SR bt PSR SRSt U .

(Chi r H) C&yC@ﬂ;{dﬁyB@.ﬁém tﬁhr;ah%%hromeno[ét 3-clpyrazole-7-carbaxylic acid. "H NMR
(400 MHz, DMSO-de) 8 ppm 13.18 (br. s, 1 H), 7.97 (d, J=8.2 Hz, 1 H), 7.73 (d, J=9.0
Hz, 1 H), 7.59 (dd, J=8.2, 1.6 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), 4.46 (dd, J=12.9, 10.5 Hz,
1 H), 4.39 (t, J=10.0 Hz, 1 H), 3.93 (ddd, J=13.1, 10.2, 5.7 Hz, 1 H), 0.74 - 0.85 (m, 1 H),

15 0.63-0.71 (m, 1 H), 0.52 - 0.61 (m, 1H), 0.37 - 0.45 (m, 1 H), 0.18 - 0.26 (m; 1 H)rr.

Example 77
&
OC
N~N
¥/ .
N/‘
20 2-(4-cyano-3-methyiphenyl)-3-cyclopentenyl!-2,3,3a,4-tetrahydrochromenol4,3-
clpyrazole-7-carboxylic acid

Step 1: Preparation of methyl 2-(4-cyano-3-methylphenyl-3-cyciopentenyf-2 3.3a,4-

tetrahydrochromeno]4,3—0lpvrazoie—?—carboxviate

Q

25
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WO 2008/ 053300PCT/ 1132007/ 003207 5 net hanol / carbon di oxi de, 70

mJm n). Second el uting peak: chiral HPLC tR = 3.3 mnutes (Chiralcel
QJ-H 4. 6x250 nm 50% net hanol / carbon dioxide, 3 nL/mn). Exanple 86
10 WO 2008/053300 Cl: PCT/IB2007/003207
2-chl oro-4-(-3-(4-fluorophenyl)-7-hydroxy-3, 3a, 4, 5-t et rahydr obenzo[ g]
I ndazol -2- yl)benzonitrile 15The title conmpound was prepared from
(E)-2-(4-fluorobenzylidene)-6-hydroxy-

3, 4- di hydr onapht hal en- 1(2H) -one (Yoshihama et al. US Patent 6080781,
Exanpl e 11) and 2-chl or o- 4- hydrazi nyl benzonitrile hydrochl ori de

5 :D[ Fgaé gtr;ogz n é'}ql\ggﬁ?pgq%a gﬂftf B}eﬁiﬁquggup%ﬁ{egylﬁﬁﬂﬁﬁenii |4 &bcl%%%aﬂgf') The
(3RS, SaREpmax(ideel waam{ﬂ?lalmgl 380mbyoR IYG) Bexfaris ¢7eht)auugsjad:tmmo[ g i
(qd, J= 13 hﬁ aglﬂzf(%rr‘qﬁ'\ %nﬁ?mtn@ltyg cj_ﬂq%ég ?I?rﬂep_aLraltig\/?OZ ﬁzllgé Ba gr?n}%] 'ﬁ]ﬁe

H, 2.84 cudgwastbatdto 802CH0r eightén haurs 1 The solitiGBwas esturndd IcBarﬁBlent

iOH? ,4 647%9r@mat%&52%@e rés@ﬁnwﬂd waﬁocoﬂ%%%ﬂzbv %@Wfﬁ?at%nﬁpé WPS§9<’ Fﬁh

J=8. 59¢gHz colﬂi eltﬁanoV @Broﬁ%tog?a&y‘i(ﬂoﬂrﬁat phadd), et Sebtdts/hetand) prdviiciBamgtly
418 (M) . the cis Eﬁ?ﬂ@ Iof methy! 2-(4-cyano-3-methylphenyl)-3-cyclopentenyl-2,3,3a,4-
tetrahydrochromeno[4,3-cipyrazole-7-carboxylate (yellow solid, 125 mg, 33% yield).
LC/MS on 4.6x50mm C-18 column, tg = 6.98 minutes (10 to 90% acefonitrile/water over
8 minutes at 2 mL/minute with detection 254 nm, at 50 °C); ES-MS m/z 414 (M+H). 'H
.15 NMR (400 MHz, DMSO-dg) & ppm 1.63 7-1.83.{m, 2 H), 2.05-2.11 (m, 2 H), 2.14 - 2.20
(m, 2 H), 2.39 (s, 3 H), 3.83 (s, 3 H), 3.88 (dd, J=13.02, 10.34 Hz, 1 H), 3.98 - 4.03 {m, 1
H), 4.67 (dd, J=10.20, 5.64 Hz, 1 H), 5.45 (d, J=11.01 Hz, 1 H), 5.60 (br. s, 1 H}), 6.86
(br.s., 1H), 7.11 (br. 5., 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). '
20
Step 2: Preparation of 2-(4-cyano-3-methylphenyh-3-cyclopentenyl-2,3,3a,4-

tetrahydrochromenol4,3-clpyrazole-7-carboxylic acid

Q. ¢

/4
N/

To a solution of methyl 2-(4-cyano-3-methylphenyl)-3-cyclopentenyl-2,3,3a,4-
25  tefrahydrochromeno{4,3-cjpyrazole-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 sturry 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
30 presentas (£)-(3RS,3aRS)-2-(4-cyano-3-methylphenyl)-3-cyclopentenyl-2,3,3a,4-
tetrahydrochromenof4,3-clpyrazole-7-carboxylic acid. Reversed-phase HPLC on
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Cl WD 2008/ 053300PCT/ 1132007/ 003207 -

52-chl oro-4-((3R 3aR)-3-(4-fluorophenyl)-7-hydroxy-3, 3a, 4, 5-tetrahydr
obenzo[ g]i ndazol - 2-yQbenzonitrile The title comfround was
prepar ed fWORPIBAE33N chl or 0- 4- (- 3- (4-f | uor ophenyl) - 7-  PCT/IB2007/003207
hydr oxy- 3, 3a, 4, 5-t et rahydr obenzo[ g] i ndazol - 2-yQobenzonitril e prepared
In Exanple 86 10 using chiral resolution (e.g., Method G (Chiralcel
0J-H 30x250 mm 50% et hanol / carbon dioxide, 70 nmn). First eluting
peak: chiral HPLC fR = 2.4 minutes (Chiralcel 0J-1-1 4 6x250 nm  50%
et hanol / carbon di oxide, 3 nUmin). 15 Exanple 88 ci

bens oyl 1A RRDBI 518 pauBt-tor 4 72 Funcids C1o fa iR bnt fé"fﬁ%ﬁagﬁiﬁwg °
Py oxy- 5‘%2”“""‘“‘Jiﬁ“ﬁl?%i‘”ﬂﬂ“eﬁiﬁ“§4a?é”@’“ﬁm?®'&“m f‘ifﬁzf“”“?’% ed
'n Exanp| 400638 5Mi B h g ouns: ADD. 162 MM%AQ%W DRERE 88 segem S-S

0J-1-1 3%2%94 ”gm%%@@h%g /QCﬁr(Bp@. leaxmg rg/awem @@cpnpjsw-

5055 S ol T B 45100, 55 ViTh Ay éd@é?eﬁ Qing Hngodobi 2.

and bio NeSBYBILY & M H), 7.11 (br. s., 1 H), 7.42.(d, J=1.34 Hz, 1 H}, 7.53 (d, J=8.59 Hz, 1
H), 7.56 (dd, J=8.19, 1.48 Hz, 1 H), 7.90 (d, J=8.06 Hz, 1 H), 13.12 (br. 5., 1 H).

Example 78

15 N
2-(3-chloro-4-cyanophenyl)-3-cyclopentenyl-2,3,3a,4-tetrahydrochromeno(4, 3-

c]pyrazole-7-carboxylic acid

Step 1: Preparation of methyl 2-(3-chloro-4-cyanophenyl)-3-cyclopentenyl-2,3,.3a,4- - a

20 tetrahvdrochromenol4,3-clpyrazole-7-carboxylate

Q
a0
/)
N—N

Y/ Cl
N/

Methyl 3-(cyclopentenylmethylene)-4-oxochroman-7-carboxylate (Preparation 34;
310 mg, 1.1 mmol) was suspended into ethanol (5 mL) and 2-chloro4-
hydrazinylbenzonitrile hydrochloride (Preparation 1; 289 mg, 1.4 mmol) was added. The
25  solution was heated to 80 °C for eighteen hours. The solufion was returned to ambient

temperature and the resulting solid was collected by vacuum filtration and washed with
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WD -2008/ 053300PCT/ 1B2007/ 003207 OH 5 g
3- (4-fluorophenyl)-7-hydroxy-3, 3a, 4, 5-t et rahydr obenzo[ g] i ndazol - 2-yo
enzonitrile The title corrpound was prepared from <
2- (4-f 1 uor B99305888ne) - 6- hydr oxy- 3, 4- di hydr onapht hal {=I1iB20470¢3¢/
(Yoshi hama etal. US Patent 6080781, Exanple 11) and 10

4- hydr azi nyl benzonitrile hydrochl oride (Al drich) according to Method
B. After stirring overnight at 80 C, the reaction m xture was
concentrated and purified by reverse-phase HPLC (40 to 95%
acetonitrile/water/0.05%trifluoroacetic acid). The title conpound

was a g aC@éTH‘étHEn%SF Ut iRo@htdgiand MSorkiafPasdi epliaicemRs/fiexahe) frovided REgdY S
di ast er eoner

()-4-(( 3R§*>‘es%$?§)’m§f plmethya-Gotiargfreyrnaghanylyp-cyclopentenyl-2,3,3a,4-
tetrahydr Eéﬁ%ﬂ%&g%rbﬂ@ﬁé[g 3&@99@@2;%»56?@% 34% g&lﬂ fugd ! 7l @%Ngag H

product (peac ol ored
D R CAMIs TS Oriey 2 P 160 SO0 12 o 0 994 (3 814 3558

ddd, J=1 7 9
(. =2, ﬁﬂ%m]ﬂ“ﬁé M pE e S L P R T
7 31 (B $=1947.8.BiHLd, H)15@19{8 #ﬁQBTZHH)IH)?%(pds i), 5939Hbr s, 1H)|),.
9.88 (s S- 8 (SIYH]IT% h r.ans—di@s QOITRY, (
()-4- E(SR 2?)(%&5 1’$ﬂﬁ4§d§r'§pheny "17_) 53 (a@"l Qf’é 195 H) Prs (@
253, 3a, 4, 4=8.8¢ hilw.db%ﬁﬁcbpgqlﬂﬁwzéﬁ)z yI )benzom trile, was the
second eI uting product (peach colored solid, 21.5 ng). 1H NVR (400
MHz, DIVISO4 15) ppml 91 (qd, J=12. 76 547Hz 1tH)‘2317(m 1 H,
Stam 2: « b 06 ANOTIR 5P i a.4 d

2.82 (m atfgidef 2- 388
Jllngget . , | - 65.71 (dd, J=8.59, 2.34
He . N stot: PO T RT 00 TFO0 S50 2% 95 (d, J=8.98 Hz, 2 H),
724(tJ879Hz 2H),747ws(d J=8.98 Hz, 2

Y/ Cl

N/

To a solution of methyl 2-(3-chloro-4-cyanophenyl)-3-cyclopentenyl-2,3,3a,4-

tetrahydrochromenof4,3-clpyrazole-7-carboxylate (190 mg, 0.44 mmol) in methanol (2
mL) and tetrahydrofuran (2 mL) was added 1M aqueous sodium hydroxide (2 mL). The

20  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 acitd. 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-cjpyrazole-7-carboxylic acid (yellow

25  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-tetrahydrochromenof4,3-c]pyrazole-
7-carboxylic acid. Reversed-phase HPLC on 4.6x50mm C-18 column, tr = 3.05 minutes
(10 to 90% acetonitrilefwater over 4 minutes at 4 mL/minute with detection 254 nm, at
20 °C); HRMS Calculated for Cy3H1gCINaOs: 420.1109 (M+H)*. Found; 420.1127; 'H

30 NMR (400 MHz, DMSO-dg) 5 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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H, 7.76 (d, 3=8.59 Hz, 1 H), 9.86 (s, 1 H. ES-M5 mz 384 (MtH).
Exanmpl e 91 Na =

10N- (- 2- ( 3wveRdesas3ae cyanophenyl) - 3- cycl opent yl - 3, 3a, 4, FCTABH4HYGRG- 2H
-benzo[ g] i ndazol - 7- yDacet anm de The title conpound was prepared
from

N- (6- (cycl opentyl met hyl ene) - 5- ox05, 6, 7, 8-t et rahydr onapht hal en- 2-yl ) ac
etam de (Preparation 36) and 2-chl oro-4- 15hydrazi nyl benzonitrile
hydr ochl ori de (Preparation 'I) according to Method B (tan solid, 159

, 37 DA%, yi The tdtle, d el a
Er? - N-Os((3 ) éjél%'ﬁg%%'gtﬁ—%‘ﬂogz-sc%ﬂa doij)'ﬁf:elr'\yl y’&‘é crsac?p(gﬁi% yﬂ@?@ﬁ?@-tz
t r ahydr o 2H-béR8dpg ki, rddlz 3143 7d yrd it Hayiidd), 758 ($iVR=64001 NBIHz, DIMSCF.d6)

8 ppm 1.08,- i 1.1 , 98 - 2.05 (m |

H) . 2.06(9(378'%9a%',{@'lgg‘-wdzt'!ﬁﬁ%ﬁﬂz’ l%ﬁqzﬁéé@ Uah o7 (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,
J=8.59, 1.88 Hz, 1 H, 7.60 (s, 1 H, 7.64 (d, J=8.86 Hz, 1 H), 7.93
(d, 868.59 Hz, 1 H), 10.11 (s, 1 Hpxanipe K& m z 433 (M+H). 25Exanpl e
92 N Cl

2- (3-chl or o- 4- cyanophenyl) - 3- (4-fl uor ophenyl ) -2, 3, 3a, 4-tetrahydrochro
meno[ 4, 3- cipyrazol-7-yl1 trifl &Qrqmet hanesul fonate

{2-(4-cyanophenyl)-3-(4-fluorophenyl)-2,3,3a 4-tefrahydrochromenof4, 3-cjpyrazol-7-
yllacetic acid
15
The title compodnd 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 (3)-(3R8,3aRS)-[2-(4-
20 cyanophenyi)-3-(4-ﬂuorophenyl)-2,3,3a,4—tetrahydrochromeno[4,3-c]pyrazol-7-yl]acetic
acid. "M NMR.(400 MHz, DMSO-ds) & 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).
25

Example 80
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WD 2008/ 053300PCT11820071003207 5 A m xture of
3-(4-fluorobenzylidene)-4-oxochroman-7-y1l trifluoromethanesul fonate

( Pr epar at | 919 283/05390 nmg, 0.50 mmol ), 2-chl oro-4- PCT/IB2007/003207
hydr azi nyl benzonitril e hydrochloride (Preparation 1; 152 ng, 0.75
mmol ), and ethanol (5 nL) was stirred under argon at 80 C for three
hours. The m xture was cooled to room 10 tenperature and
concentrated. Water was added, the residue extracted three tines with
nmet hyl ene chl ori de, washed with brine, dried over magnesi um sul f ate,
filterd and condar & )l | i fi ermed. phase
flash gol um c%ﬁg‘t% %&%Eﬁng&gxgg%ggg f%‘é%ﬁydé%?ériz’gﬁﬁprﬁé( Z(dyg(@/?

met hyl ene chloride). Pure fracti ongthWeenzopled and condensed to give
the title conpound (yellow solid, 75 ng, 0.14 mmol, 15 28%yield).
The title conmpound was | argely present as

() - (3SR, 3aSR) -the(ifechmppundiwas prepared from (E)-2-(4-fluorobenzylidene)-6-hydroxy-

ol oy St GrachRIAPNINN e Croiniide k&1 U Rk R SORGIER R APl
3. 25 (9d, apd-4-hygrazingigl-aipthyibenzoniyile hydpgrhlofidg SPreparationy) acgorming i@d,

=10. 34, 7 o~ 9, . - H 8
il) 7. 68@(931,%‘1?;%0%5%?0@%0%3,('9%Oi%éb('g%%ﬁgg ﬁ4‘ée’ﬁil)z%°'{13r"lz—@re€éfzé’]2"oa('ﬁs
m z 553 ( Niaslpreomessipl idedtie cpmpound was larBBpRyent@s Hy(3RS,3aRS)-3-(4-
2-(3-chl o rép}&%ﬁgrjgo yFcér&r)e.')“,§é,ﬁ,)ﬁ-ct,eﬁé}?gf&&%f}%or{&]gr}d%zgl:f-ﬁ}—Qmwlﬁ’én?z'é'ﬁﬁﬁ@nZ |

o[ g] i ndazol e
(tri met hyHNMR [A00didnedMSaelsf @ pomN.7h{adi 21230, 81X diz, 104)2868nm1, 8005 712.

| i - .
(35, ba%y BB 819, SBALBIBING 1270 - 380, A 1),3 70 (dad. J=13.09, 1074,
3’288’ 4, 5- wﬂrl-aaaydﬂos.zwmﬁa{gg]HzEadrw.éz 6, dar B, I H)aB 72 gchxiF&.ﬁoe 16
(200 1m0, 9:6478 30rRbL 7idb (EEANY 04 WARe(E, ) 286 (FRAM ()

m.). After nut €s, the rea s conceitr
crude met By37 (est B). K53 oviz 898 (MitH)217 ng). ES-MS rn/z 434 (MtH). WD
20081053300PCT11 132007/ 003207 5Exanpl e 94 cl

(33, 3aR) - 2- (3-chl or o- 4- cyanophenyl) - 3-cycl opent y1- 3a- net hyl - 3, 3a, 4, 5-
t et raBQdr o- 2Hbenzo[ g] i ndazol e- 7-carboxylic acid 10

Example 81

HaC
4-((3R,3aR)-3-(4-fluorophenyl)-7-hydroxy-3,3a,4, 5-tetrahydrobenzo(g]indazol-2-yi)-2-
methylbenzonitrile
25 The title compound was prepared from the 3-(4-fluorophenyl)-7-hydroxy-3,3a,4,5-
tetrahydrobenzolgjindazol-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 g = 2.3 minutes
(Chiralcel OJ-H 4.6x250 mm; 50% ethanol/carbon dioxide, 3 mL/min).
30
Example 82
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“To a solution of diisopropylanine (0.0772 nL, 0.551 mmol) in
tetrahydrofuran (1.5 nL) at -78C was added n-butyllithium (2.5 Min
hexanes, . .514 mmol ). After 10 m nutes, a solgfd

(3S, 3aR) - Onvgta%@smi:fs?g- chl oro74- cyanophenyl) - 3- PETBR0R0s207
cycl opentyl-3, 3a, 4, 5-tetrahydro-2H benzo[ g] i ndazol e- 7- car boxyl at e
(Exampl e 93; 159 15 ny, 0.367 mol) in tetrahydrofuran (3.0 nlL) was
added dropwi se. After 1 hour at -78. C, iodonethane (0.0343 nL, 0.551
nmol ) was added. The reaction was kept at -78 C and nonitored by
LCVS. After 2 hours, another 0.01§ mL of iodonet hane was added.

Li t hi um hexanet hyl di sil azide (1.0Nin tetrahydrofuran, 0.100 ni,
0.100 mml ) was added, followed by ot her 0. 015 nL i odonet hane.
Allowed to slowy warmto room 20 teffper g

was treated with 0.5 nL nethanol and @
hours, the reaction m xture was N 4 {th 0.5 nL of 3 N

hydr ogen chl ori de and concen nder a r &ddin of nitrogen. The
resi due was dissolved in dinethylformam de/ net hanol, filtered through
a syrifnge filter and purified by*teverse-phase HPLC (60 to 95%
acetonitri4 B%a@)JSQ4Qﬁ&(poghéM[)Lmhﬁtﬁﬁﬁ}-B,Gaﬂ(ﬂ—té}rahﬁdrgibe{ﬁo[g]iﬁd%I-Eiyl)l-zé‘
conpound (yellow solid, 48.6 ny, O. 1th§e m’ml 2 30.5%vyield). 1H NWMR
(400 MHz, DMBO c15) 5 ppm 13.06 (ylkenzoqinlg =g 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 4.57 (d, J=b. 1 w3 01
-3.10 (m 2 Hyhe i gorhpoirs W4t Preparpd wf%ﬂ#ﬂe3-(1-.(ﬂ§§foen%n@-ﬂiz*?dr%%?@‘hg
1.56 {on tétréBydrobePBolgPndadolkd-y))-Emdthyibdzoditde phpb)ed id ExBmpdeu®y WO
2008/ 0533Q0PCT/ 1132007/ 0032 :

7, BCL L oo .
(3R, 3aR) -BWpEspgn, ageqr aaﬁbwsﬁw)@ hirpice] Qb bphen) HORY%- (et hyl su
| f onyf | etdiydnol/carbda dibxkie! 83 mamyidly. 0Séddnb ening gkalo dhirall HPLG &ar hoxainitde

2_2% g;g) _e(él_ ?rglgglw\g-ﬁ\éf&#@?gﬁ%%%%{h)%g}gljcarbon dioxide, 3 mL/min).

10( 4-fl uorophenyl) -3, 3a, 4, 5-t et rahydr o- 2H benzo[ g] i ndazol e- 7- car boxyl
ic acjd (Exanpte 3) and 2-(nethyl s%on hanam ne hydrochl ori de
according to Method, F. NVR (400- . m d5) 8 ppm0.75 - 0.88 (m
1H, 1.76 - 1.84 (m 1 H, 2.84 - 3.02 (m 2 H, 3.03 (s, 3 H, 3.38
(t, J=6.85 Hz, 2 H, 3.67 (q, J=6_62 Hz, 2 H), 3.96 (ddd, J=13.43,
11.14, 4.97 Hz, 1 H), 5.93 (d, J= Q1 Hz, 1 H), 6.81 -7.44 (m 6 H),
i H, 7.76 (dd, J=8.19, 1.48 Hz,

re overnight. The reaction
2.5 N NaCH. After 4

7.66 (d, J=8.86 Hz, 151 H), 7.70 (&
1 H), 8.13 (d, J=8.32 Hz, 1 H), 8.

FaC
3-(4-fluorophenyl)-7-hydroxy-3,3a,4,5-tetrahydrobenzo(glindazol-2-yl)-2-
(triflucromethyl)benzonitrile
20
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-

25  {{3RS,3aRS)-3-(4-fluorophenyl)-7-hydroxy-3,3a,4,5-tetrahydrobenzofglindazol-2-yl)-2-
(trifluoromethylibenzonitrile. 'H NMR (400 MHz, DMSO-dg) 5 ppm 0.77 (dg, J=13.02,
468 Hz, 1 H), 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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J=5.64 Hz, 1 H); HRVMS mlz 551.1343 (MtH). Exanple 96
2- (3-chl or o- 4- cyanophenyl) - 3- (4-f | uor ophenyl) - N- (2- (et hyl sul f onyl ) et
hyl ) -3, 3a, - hydr o- 21- 1- benzo[ g] i ndazol e-7-carb !

title conp@l?%gosz\(}ggogrepar ed from 2-(3-chl oro-4- cyanophenyl? ?@7 4}'51,9
fl uorophenyl)- 3, 3a, 4, 5-t et rahydr o- 2H benzo[ g] i ndazol e- 7- car boxyl i ¢
acid (Exanmple 2) and 2-(nethyl sul fonyl)ethanam ne hydrochl ori de
according to Method F. The title conpound was isol ated as

()- (3RS, 3aSR) - 2- (3-chl or o- 4- cyanophenyl )-3-(4- WO

2008/ 053300PCT/ 1B2007/ 003207 5

f 1 uor ophexddl J=8159 22 B4reizhy H3.8. T8 iy 6 11,7 .6%; 484 (met HAh%:89 & IFB 58/
rgl i ndazol,e;. 75 } ) Rpnndi ast ereoner, using reverse
phase HPLéﬁ")ﬁgﬁl%{ab'?ﬁggg%ﬁﬁs,&%@gﬁH)B ppm 1.95- 2.07 (m 1 H), 2.22
- 230 (m 1H, 2.92 - 3.02(m 2H, 3.02- 3.05(m 3 H, 3.38(t,
J=6.98 Hz, 2 H), 3.41 - 3.48 (m 1K), @E%? -3.71 (m 2 H, 5.18 (d,
J=10.47 Hz, 1 H), 6.83 (dd, J=8. 86, . , 1 H, 7.21 (d, J=2.15
Hz, 1 H, 7.25 - 10 7.30 (m 2 H), 7.48 - 7.53 (m 2 H), 7.67 (d,
J=8.86 Hz, 1 H, 7.73 (s, 1 H, 7.46 (dd, J=8.19, 1.48 Hz, 1 H), 8.05
(d, J=8.32 Hz, 1 H, 8.79 (t, J=5.64-Hz, 1 H,; HRVSE miz 551. 1310
(M+tH). Exanple 97 15

2- (3-chl or o- 4- cyanophenyl) - 3- (4-f | uo

yl)-3, 3a, 4,5- tetrahydro-2H benzo[ g]i nd
title conpound was prepared from -“bﬁ
NE

FaC
10 3
4:((3R,3aR)-3-(4-flucrophenyl)-7-hydroxy-3,3a,4,5-tetrahydrobenzo[g[indazol-2-y1)-2- -
(triflucromethyl}benzonitrile

v1) - N- (2- (et hyl sul f onypet h
- car boxam de 20The
Cé/lgfmophenyl )-3-(4-

The title compound was prepared from the 3-(4-fluorophenyl)-7-hydroxy-3,3a,4,5-
15 tetrahydrobenzo[g]indazoI-2-yl)—2—(triﬂuoromethyl)benzonit'rile prepared in Example 83
using chiral resolution {e.g., Method G) (Chiralce! OJ-H 30x250 mm, 50%
methanol/carbon dioxide, 70 mL/min). First eluting peak: chiral HPLC £z = 1.6 minutes
(Chiralce! OJ-H 4.6x250 mm; 50% methanol/carbon dioxide, 3 mL/min).

20 e Example 85

N OH

FsC
4-((38,3aS)-3-(4—fiuorophenyl)—7~hydroxy~3,3a.4,5-tetrahydrobenzo[g]indazol-z-yi)-z-
(trifluoromethyl)benzonitrile
25
The title compound was prepared from the 3-(4-fluorophenyl)-7-hydroxy-3,3a,4,5-
tetrahydrobenzofglindazol-2-yl)-2-(trifluoromethyl)benzonitrile prepared in Example 83
using chiral resolution (e.9., Method G) (Chiralcel OJ-H 30x250 mm, 50%
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fl uorophenyl)- 3, 3a, 4, 5-t et rahydr o- 2H benzo[ g] i ndazol e- 7- car boxyl i ¢
acid (Example 2) and 2-(nethyl sul fonyl)ethanam ne hydrochl ori de
accordi ng wo 2Matosssdo F. The title conpound was | argely mogasmn7/es207
() - (3RS, 3aRS) - 2- (3-chl or o- 4- cyanophenyl ) - 3- (4-

fl uorophenyl)-N-(2-(net hyl sul fonypet hyl ) -3, 3a, 4, 5-tetrahydr o- 2H benzo
[ g] i ndazol e-7- 25 carboxam de. 1H NVMR (400 MHz, DVBO-d6) 8 ppm 0. 76 -
0.8 (m 1 H, 1.77 - 184(m 1 H, 2.83 292(m | H, 2.92 - 3.00
(m 1 H, 3.03 (s, 3 H, 3.37 (t, J=6,85 Hz, H, 3.63- 3.70 (m 2

H, 3.92 - 509 L. (m
o 1,7 ciefianoyeBagigRe oLy, 55 %%nu”%uﬁ%gpe%k%w%a% 5t 1 The
Hz, 1 H), mihudeb (Clhiraldeld0 BR 4-8x250 nhip; 5084 w@ti{#nol/darbobdiokide, E‘LmH)ranRI\/B
m z 551.1310 (M+tH). 30 Exanple 98 WD 2008/ 053300PCT/ 1B2007/ 003207 ‘5
cl ()-(3RS, 3aSR)-2-(3-chl oro-4-cyanophenyl)-3-(4-fluorophenyl)-N-(2-
(et hyl sul finyl)ethyl)-3, 3a, 4, 5-tet rahydro 2H-benzo[ gl i ndazol e-7-carb
oxam de The title conpound was preggr ed f £ BEM
2- (3-chl oro-4-cyanophenyl)-3-(4- 1
fluoraphenyl) -3, 3a, 4, 5-t et rahydr o- 2H benzo[ g] i ndazol e- 7- car boxylic
acid (Exanple 2) and 2- (et hyl sul fd nyl )et hanam neam ne according to
Met hod F. 1H NVMR (400. VHt, DWMBO-c36). 5 ppm 1.94- 2.07 (m 1 H), 2.22
- 230 (m 1H, 2.58- 2.61 (m 3 2.85 - 2.93 (m 1 H, 2. 93-
3.02 (m 2 H, 3.02- 3.10 (m 1 HY 3.48 (m 1 H, 3.55 -
3.7 (m 2 H), 5.18 (d, J=10.74 Hz ‘ 83 (dd, J=8.86, 2.15 Hz,
1 H, 7.21 (d, J=2.42 Hz, 1512@29\{ 2 H, 7.47 - 7.53
(m 2 H, 7.67 (d, J=8.86 Hz 7.74 (% , 7.76 (dd, J=8. 32,
1.34 Hz, 1 H), 8.04 (d, J806 H, 8.83 (t, J=5.50 Hz, 1 H);
HRVB i z 535. 1365 (MH). Exanpl e 05 20 '
" 2-chloro-4-(-3-(4-flucrophenyl)-7-hydroxy-3, 3a,4,5-tetrahydrobenzo[gjindazol-2-

ylibenzonitrile

15  Thetitle 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 2-chloro-4-hydrazinylbenzonitrile hydrochloride (Preparation 1) according to Method
B (off-white solid, 293 mg). The title compound was largely present as (1)-2-chloro-4-
((3RS,3aRS)-S-(4-ﬂuorophenyl)-?-hydroxy-?»,3a,4,5—tetrahydrobenzo[g]indazol-2~

20 yhbenzonitrile. H NMR (400 MHz, DMSO-dg) 5 ppm 0.74 (qd, 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=10.84 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).

25

Example 87

%,
WelRs

cl

CH
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() - (3SR, 3aRS) - 2- (3-chl or 0- 4- cyanophenyl) - N- ( 2- (et hyl sul f onyl ) et hyl ) -
3- ('t et r ahywn@008/053300 PCT/IB2007/003207
2H pyran-4-yl) -3, 3a, 4, 5-t etrahydr o- 2H benzo[ g] i ndazol e- 7- car boxam de
The title conpound was prepared from ()-(3SR 3aRS)-2-(3-chloro-4- 25
cyanophenyl) - 3- (t et rahydr o- 2H pyran- 4-y1) - 3, 3a, 4, 5-t et rahydr o- 2H benz
o[ andazol e-7- carboxylic acid (Exanple 36) and

2- (rret hyl sul fi nyl ) et hanam neam ne according to Method F. 1H NWVR (400

7 53 ?%BOQ%IO% ‘«p—@gh%aﬁ 93 u%?cipﬁ'n%yl)z‘é Hg%ro;y %%5941? fle%ra%g%oﬂyer?og%ﬁxgé%l-

H, 2.82 - WD 2008/ 053300PCT/ 1 B2 Myjd3@0fTilb2. 93 (m 2 , 2.95
-3.05 (m 2 H), 3.05- 3.15 (m 2 H), 3.53 - 3.75 (m 5H) 4.78 (dd,
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 Hhe @leCDnipebund w@s @epdred ftorhithe 3-cBlbrd-4-(-33@5udlophenyt7H) ;
ES-M5 mlz_ 5

o) Serhidpe Yo by B o kB Rk A bRRZosiie BraRATed VPR ES,

) - 3- (t1et r abindchirdkksolution (e.g., Method G) (Chiralcel OJ-H 30x250 mm, 50%

pyran-4-yl S-.tetr = 2H- 0, a rb

By Y M b AR eSO LR Sy Y RO s

cyanophenyQhirddee] Ot 4 ByAsD P50 athadelizaibol dBajde, S-nletmirghydr o- 2H benz

o[ g] i ndazol e-7- carboxylic acid (Exanple 36) and

2- (met hyl sul f onyl ) et hanam ne hydrochl ori de according 20 to Method F.

1H NWVR (400 MHz, DMSO-d6) 8 ppm1.25 - 1.32 (m 2 H), 1.41 (ddd,

J:24.5|g, 12.42, 4.43 Hz, 1 H, 1.51 - 1.57 (m 1 H), 1.87- 1.99(m 2
2

I-1) 5-2.33(m 1H), 287-300(m1H), .04 (s, 3 H), 3.08
- 3.21 (m 3 H), 3.38 (t, J=6.85 Hz, ,361 13.79 (m 5 H), 4.82
dd, J=9.80, 3.63 Hz, 1 H), 7.18 - 7E§%m%@88% 7.44 (s, 1 H, 7.71
d, J=8.59 Hz, 1 H), 773- 7.77 ( 78 (s, 1 H, 8.08 (d,

J
8.06 Hz, 1 H), 258.79 (t, J=5.50 Hz, 1 Fl); HRVS mz 541.1702
M+H) . Exanpl e 101

—~

N OH
Cl
20  2-chloro-4-((38,3a8)-3-(4-flucrophenyl)-7-hydroxy-3,3a,4,5-tetrahydrobenzo[gfindazol-2-
yl)benzonitrile

The title compound was prepared from the 2-chloro-4-(-3-(4-flucrophenyl)-7-
hydroxy-3,3a,4,5-tetrahydrobenzo[glindazol-2-yl)benzonitrile prepared in Example 86
25  using chiral resolution (e.g., Method G) (Chiralcel OJ-H 30x250 mm, 50%
ethanol/carbon dioxide, 70 mL/min). Second eluting peak: chiral HPLC fz = 4.0 minutes
(Chiralcel OJ-H 4.6x250 mm; 50% ethanol/carbon dioxide, 3 mb./min).

30 Examples 8% and 90 (a and b), respectively
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WD 2008/ 053300PCT/ 192007/ 003207 5CI

()- (3RS, 3aRS) - 2- (3- chl or 0- 4- cyanophenyl) - 3- (4- f | uor opheny1) - N42

(met hyl sul finyl)ethyll-3, 3a, 4, 5-tetrahydro-2H benzo[ g] i ndazol e- 7 carb
oxan de Th&otpasfuassgonpound was prepared from PCT/1B2007/003207

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) 10 and 2-(nethyl sul finyl)ethanam ne according to

Met hod F. 1H NWVR (400 MHz, DVMsCcle).6 ppm 0.81 (ddd, J=25.98, 12.69,
4.57Hz, 1 H), 1.70.- 1.84 (th; 3 2:27 (t, 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 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 9 512.04 (br. s., 1 H):

EI—R?/?'? gim'zng?g; éigp?)r (()g/};ll-g i 2_Ez<g Q’@ W) - 3- (4- 1 uor ophenyl )
- 3, 34q, g,dS\-Nat et rahydro 2H ben?)g]C A azol4e;: ar boxam de The title
{1 or opheny B EdtBEbReg v 2 b S P rab e b g

acid (Exanple 2) 25 and 3-am nopropanam de hydrochl oride according to
Met hod F. The

: itl d
() - (3RS, 3aRS) - Ie(fglgéﬁ%{%ggg WQ%\%?W OZ'X 8%4 ‘ilﬁpl@})gn%(ltdene) 6-hydroxy-3,4-
Cya”"phe”ﬁ'ﬁydrfiﬂéﬁ'ﬂﬁélmﬂ @)eomel (Yoshifkematetalt €6 Patend 5082181 bExarfig it naket 0

IRACE e N TR O

overnight at 80 °C, the reaction mixture was concenfrated and purified by reverse—phase '
HPLC (40 to 95% acetonitrile/water/0.05% trifluoroacetic acid). The title compound was
a racemic mixture of cis and trans diastetomers.

15

1=
o

The cis diastereomer (a), (+)-4-((3RS,3aR8)-3-(4-fluorophenyi)-7-hydroxy-3,3a,4,5-
tetrahydrobenzo[glindazol-2-yl)benzonitrile, was the first eluting product (peach colored
20 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), .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-M& m/z 384
(M+H), The trans diastereomer (b), #}-4-((3RS,3a8R)-3-(4-flucrophenyl)-7-hydroxy-
25  3,3a4,5-tetrahydrobenzofgjindazol-2-y)benzonitrile, was the second eluting product
(peach colored solid, 21.5 mg). 'H NMR (400 MHz, DMSO-ds) 8 ppm 1.91 (qd, J=12.76,
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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51 H), 2.34 (t, J=7.12 Hz, .2 H), 2.83 - 2.91 (m 1 H, 2.91 -3.02 (m
1 H, 3.40 - 3.46 (m 2 H, 3.64 (br. 5.12 H, 3.92 -4.00 (m 1 H),
5.93 (d, J=11.01 Hz, 1 H), 6.83 (br. s., 1 H, 7.17 (t, 4 H, 7.34
(s, 1 H, wo60s{d3300=8.86 Hz, 1 H), 7.70 (s, | H, 7.7qrdu2003/662006,
1.34 Hz, 1 H, 8.11 (d, J=8.06 Hz, 1 H), 8.55 (t, J=5.64 Hz, 1 H);
HRVS m z 516. 1587 (M+H). 10Exanple 103 OH ci

6- (2- (3-chl or o- 4-cyanophenyl) - 3- (4-fl uorophenyl)-3,3a ,4,5-tetr ahy
dr o-2H benzo[glindazol e-7 -carboxam do) hexanoic acid 15The title
conmpound was prepared from 2-(3-chl oro-4-cyanophenyl) - 3- (4-

fl uor ophe - 3,3 - Lahyer Qs [ gli-nda rh lyd

acid ( aﬁé?”édzs-%i%ﬂﬁ“%éﬁbﬁ?%.@# ﬁi%’ﬁ;%rag'@ég']ﬁzE&bgﬁ)g'{gﬁg@é’cg?ngﬁé

t o Met hod Hf, Angl (dyies68 H2, 1 .86 (3, d Ko MSimixds4 (M+Bl y present as

()-6-((3RS, 3aRS) - 2- (3-chl or o- 4- cyanophenyl) - 3-

(4-fluorophenyl)-3, 3a, 4, 5-tetrahydro- 2H benzo[ gl i ndazol e- 7- car boxam d

o) hexanoic acid. 20 1H NVMR (400 MHzExawped6) 8 ppm0.75 - 0.87 (m 1

H, 1.76- 1.84 (m 1 H, 2.34 (t, , 2 H, 2.83 - 291 (m 1

H, 2.91 -3.02 (m 1 H, 3.40 - & 3.64 (br. s., 2 H,

3.92 -4.00 (m 1 H, 5.93.(d, J= NHR: 83 (br. s., 1 H),
S,

7.17 (t, 4 H, 7.34 ( 1 H, 7.6'(“N =826 Hz, 1 H, 7.70 (s, 1
H, 7.75 (dd, J=8.06, 1.34 Hz, 1 8.11 (d, J=8.06 Hz, 1 H), 8.55
(t, J=5.64 Hz, 1 H; HRMb mz 5 95 (MtH). 25 Exanple 104 WO

2008/ 053300PCT/ 132007/ 003207 &4 & :
5-(2-(3-chl oro-4-cyanophenyl)-3-(4-fl uorophenyl)-3, 3a, 4, 5-tetrahydro-
2H  belz o[ N 2@ achbire 4 Tyenoiieruibaytiopentdribdas Adealpreeo-Liitheszels k7 -

was prepared from 2-(3-chl oro-4-cya FQ-B-(4-
fl uor.ophenyl)- 3, 3a, 4, 5-t et rahydr o- 22‘-%%2;%[ g] i ndazol e-7- carboxylic

aci d- (Exanpl e . 2)
The title compound was prepared from N-(6-(cyclopentylmethylene)-5-oxo-
5,8,7,8-tetrahydronaphthalen-2-yl)acetamide (Preparation 36) and 2-chloro-4-

15  hydrazinylbenzonitrile hydrochloride (Preparation 1) according to Method B (tan solid,
159 mg, 0.37 mmol, 59% vyield). The title compound was largely present as (&)-N-
((3RS,3aSR)-2-(3-chloro-4-cyanophenyl)-3-cyclopentyl-3,3a,4,5-tetrahydro-2H-
benzo[gJindazol-7-ylacetamide. 'H NMR (400 MHz, DMSO-ds) § ppm 1.08 - 1.59 (m, 7

| H), 1.65 - 1,87 (m, 2 H), 1.98 - 2.05 (m, 1 H), 2.06 (s, 3 H}, 2.13-2.24 (m, 1 H), 2.78 -

20 2.97 (m, 2 H), 3.51 (ddd, J=13.56, 9.28, 4.83 Hz, 1 H), 4.86 (dd, J=9.26, 5.50 Hz, 1 H),
7.11 (dd, J=9.28, 1.48 Hz, 1 H), 7.32 (d, J=1.88 Hz, 1 H), 7.46 (dd, J=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).

25 Example 92

cl
2-(3-chloro-4-cyanophenyl)-3-(4-fluorophenyl)-2,3,3a,4-tetrahydrochromenof4, 3

clpyrazol-7-yl trifluoromethanesulfonate
132



10 and et hyl 5- arrfnopentyr ate hydrochl oride according to Method F and
Met hod C. The title conpound was | argely present as

() - 54( 3RS, g8 Rsndzstd: chl or o- 4- cyanophenyl) - 3-- PCT/B2007/003207
(4-fluorophenyl)-3, 3a, 4, 5-tetrahydro- 2H benzo[ g] i ndazol e- 7- car boxam d

o) pentanoi ¢ acid. 1H NWVR (400 MHz, DVSO d6) 8 ppm 0.81 (ddd, J=25.091,
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.( Brmixture of 34}-flustoRbEyiidencd-45x0TBmavFH)l . 20Exarrp| e 105 ci

N42- | - 2=(3-chl - 4 hyd 2H

oy an 4 1y8roBahG IReh e etcpafilod 8, A0E BT BT RN sl Sl Y S e

25The ti thyeirazmydhﬁmzdniwées hydreqhdoretd (Preparation 1; 152 mg, 0.75 mmol), and ethanol (5

2-(3-chl 4-c

2t pyr an M0y 3¢ SHERPURRY 2R 21 e 35V BisR houeg Thedlsrevas sag RAIR/PPE

acid gﬁxatarpipera’i@rb @ﬂd:oag:rﬁmammmbt wamulaﬂgémv\gmei@smdmtrﬁﬂt@d thikee times

accordi n e oun S resent, a

()- (3SR 3 !&ssﬁnwﬁwg ggu\f@%lﬁgagﬁl?ﬁﬂ)]e @'le(dyver l\'ﬂ@gg €si mpsul?aﬁe,%terds and

gog?/ 05343&ﬁﬂ€ﬂ¥ddl312&0iﬁ@@622ﬂﬁctmﬁas punﬁgc:l_by normal Zhasia flash 3001u2fnn ot rahvd
chl or o- 4-cyan etra an- 4- - 5-

oo e IR BRI bha 20 o 51 AU AR GRS aTRebER Rl R RS
Epgzl 18- wéreaﬁ)o(aﬂharﬁl dd)'nderﬂse'ﬂltcz)gg/g tH@tl(lélmorﬂpdd)z*ld (Yelld-solid 5B mmlo.u timol,
2. 90 15 3 286 b TP 18 cBmnou s (AeNborRpent 35 15 Bk SaREY @ chgrad- -

e, 1 H, G\ﬁﬂaﬁhéﬂ?l) 32(4|=ﬂuor3phbﬁyl 4,3, 3 B4et@hbroctrofenofd,; %&pﬁl‘ézol-'l?-ﬂ)
I El? - Eé-%lwp@eﬁ@@ewm?te H@B,{ﬁp%nﬂﬁgenwso-ds)appmszg (dd, K=Y 88 e

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-
20 MS miz 553 (M+H).

Example 93
N. =
N=—
0
cl 4

(38,3aR)-methyl 2-(3-chloro-4-cyanophenyl)-3-cyclopentyl-3,3a,4,5-tetrahydro-2H-
25 benzolglindazole-7-carboxylate

A solution of (trimethylsily)diazomethane (2.0 M in diethyl ether, 0.286 mL, 0.572
mimol) was added to a solution of (3S,3aR)-2-(3-chloro-4-cyanophenyl)-3-cyclopentyl-
3,3a,4,5-tetrahydro-2H-benzo[glindazole-7-carboxylic acid, Example 16 (200 mg, 0.476

30 mmol) in tetrahydrofuran (3 mL) and methanol (1 mL). After 80 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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&

OH Cl
154- (2- (3-chl oro- 4- cyanophenyl) - 3- (4-f | uor ophenyl) - 3, 3a, 4, 5-t et r ahydr
0- 2H benz@lghisAdsse! €- 7- car boxam do) but anoi ¢ acid pCTBS00bhdsh&r
conpound was prepared from 2-(3-chl oro-4-cyanophenyl) - 3-(4-

fl uorophenyl)- 3, 3a, 4, 5-t et rahydr o- 2H benzo[ g] i ndazol e- 7- car boxyl i ¢
acid (Exanmple 2) and ethyl 4-am nobutyrate hydrochl oride according to
Met hod F and Method C. The title 20 conpound was | argely present as
()-44(3RS, 3aRS) - 2- (3-chl or o- 4- cyanophenyl) - 3- ( 4-

fl uor oghenyl) -3, 3a, 4, 5-t et rahydr o- %ﬁ# ber]zg gl i ndazol e- 7- car boxam do) b
utanoi ¢ acid. 1H NVR (400 MHz, DVSC-{RYP'8 %pm 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 1H, 3.00 -3.09(m 1 H, 3.54-,.3.70(m 2 H, 3.92 -4.01 (m 1
Hy, 5.93 (d, J=11.01 Hz, 1 H), 6.8 7.47 (m 6 H, 7.66 (d, J=8.59
Hz, 251 H), 7.71 (s, 1 H 7.77 (dd, z 1.61 Hz, 1 H), 8.13 (d,
J=8.06 Hz, 1 H), 8.82 (t, J=5.50 HRVES ni z 531. 1596 ( M+H) .
Exanpl e 107 WD 2008/ 053300PCT/ { p 5

2- (3-chl oro-4-cyanophenyl) - Ny ~ Famino) et hy9- 3- (4-f1 uorop
henyl)- 3, 3a, 4, 5- tetrahydro-2H bejzo[ g] i ndazol e-7- car boxan de
bistrifluoroacetate The title conpound was prepared from

2- ( 3- chl or B33aR)edrHtidorpy-cmnpnhenyl)-3-cyclopentyl-3a-methyl-3,3a,4,5-tetrahydro-2H-

;L:JSr ?g(]g%ll)e- g) 3a,4,5-tetr %@X%[Bﬁrﬁﬂ‘z@l‘é%@&%iyﬁ@%@' e-7-carboxylic
10

/4

To a solution of dilsopropylamine (0.0772 mL, 0.551 mmol) in tefrahydrofuran

(1.5 mL) at -78 °C was added n—buty!lithi.um (2.5 M in hexanes, 0.206 mL, 0.514 mmol).
After 10 minutes, a solution of (35,3aR)-methyl 2-(3-chloro-4-cyancphenyi)-3-
cyclopentyl-3,3a,4,5-tetrahydro-2H-benzo{glindazole-7-carboxylate (Example 93; 159

15 mg, 0.367 mmol) in tetrahydrofuran (3.0 mL) was added dropwise. After 1 hour at -78-
°C, iodomethane (0.0343 mL, 0.551 mmol) was added. The reaction was kept at-78 °C
and monitored by LCMS. After 2 hours, another 0.015 mL of iodomethane was added.
Lithium hexamethyldisitazide (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

20 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 mLof 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/0.05% trifluoroacetic acid) to give the

25 title compound (yellow solid, 48.6 mg, 0.112 mmol, 30.5% yield). H NMR (400 MHz,
DMSO-ds) 3 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), 1.08 (s, 3 H). ES-MS m/z 434 (M+H).

30

Example 95
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10and N, N, N , N -tetraethyl di et hyl enetriam ne according to Method F.
The title conmpound was | argely present as

()-(3RS, 3 ) hl or o- 4- cyanophenyo- N, N- bi s( 2-

(di et hyl awﬁgﬁ’&f&é\mf 3-(4-fluorophenyl)- 3, 3a, 4, 5- tetraﬁf&(%g%wlg%%’zo[
g] i ndazol e-7- car boxamni de bistrifluoroacetate. 1H NVR (400 MHz,
DVSO-c16) 5 ppm 0.79 (ddd, J=25.58, 12.69, 4.97 Hz, 1 H), 1.03 (br.
s., 6 H, 1.26 (br. s., 6 H, 1.78 - 1.87 (m 1 H), 15 2.84- 3.06 (m
6 H, 3.14- 3.37 (m 8 H), 3.58 (br. s., 2 H, 3.79 (br. s., 2 H),
3.96 (ddd, J=13.29, 11.14, Ig,.83Hz 1 H, 595 (d, J=11.01 Hz, 1 H),
7.01 -7.29 (m 6 H), 736(5, H),741(d J=8.32 Hz, 1 H), 7.67
(d, J=8.86 Hz, 1 H), 8.15 (d, #8. 0@ H& 986(br s., 2 H;
HRVS nfz 643.3334 (M+H). 20Exanple % c
()-2-(2-((3RS, 3aSR) - 2- (3-chl org- )—\d:%’lbfl uor ophenyl)-3, 3
a, 4, 5-tetrahydro2H benzo[ g] i oI e-7-car box sacet am do) aceti c
acid 25The title conpound wgs~pfepared fromthe
2- (3-chl or o- 4- cyanopheny 1)n?3- ( 4y
fl uorosphenyl) 3, 3a, 4, 5-tetrahydro-21-1-benzo[ g] i ndazol e-7- car boxyl i c
acid ( ExanysR,3aR)- a{(ﬂ-cbiorwﬂ-cgar(c@hanyl)aaﬁ«éﬂuramplmly&d‘é(?aﬁ@ethwwfobﬂl%wl)de

S CTH IR (400 Mo, Db adaTERd SRR iR Lo T

Hz, 1 H), 2.23 -2.31 (m 1 H ,292-304 (m 2 H), 3.45 (ddd,

1000, 10, oy by S ool R Lol cpBind s

Hz, 11(H) (47T1®1op(rﬂnyl)]-3za;ﬂ55-tﬁrah§tdrbI)ZH—BeI%[g{]mdQZOE:B-C&@OXﬂlcwld-{ixalzlplq)fi)

5 o8 (a3 e RyRlinin Bt s 0B BRoe decblnd o Wigp POSHilR fa0d. . -

3=5. 91 HzMHE, BMSCHRYB pphz0.350 0RO, (1IN 7613 . @0EX Arhl 2.8408.02 (m, 2 H),
> (24- 2- (3OHP G BB ABASHAL . DET (PSP GG S5 L &1 oy g

r 0- 2Hbenz of.4d ] HeAke) BHY-528 (uosati.atb)et hbiy ) Scet A4 (mcs ), T, U+8.8@ Hz,
compoypd yag prepaned Loame-(3-18Dh A1 EHA0PRE IS B2 31 4 1), 8.78 ¢,

' J=5.64 Hz, 1 H); HRMS m/z 551.1343 (M+H).

Example 86

20 i
SO
; N~ N _-\-‘“S‘O
\
// .

N Cl

2-(3-chloro-4-cyanophenyl)-3-(4-fluorophenyl)-N-(2-(methylsulfonyl)ethyl)-3,3a,4,5-
tetrahydro-2H-benzo[glindazole-7-carboxamide

25 The title compound was prepared from 2-(3-chloro-4-cyanophenyl)-3-(4-
fluorophenyl)-3,3a,4,5-tetrahydro-2H-benzo[gjindazole-7-carboxylic acid (Example 2)
and 2-{methylsulfonyl)ethanamine hydrochloride according to Method F. The title
compound was isolated as (+)-(3RS,3aSR)-2-(3-chloro-4-cyanophenyl)-3-(4-
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fl uor ophe

nyl) -3, 3a, 4, 5-t et rahydr o- 2H bénzo[ g] i ndazol e- 7- car boxyl i ¢

acid (Exanple 2) and ethyl 2-(2-am noethoxy)acetate according to

Met hod F
()-2-(24(3
(4-fluoro
0) et hoxy)
J=25. 98,

H)y, 3.43

1H,

;3

(
6
7.71
8.58 (t
Example 1
10()-2-(2
3a,4,5-te
2H benzo[
The ti
quordé

o1

; 5 VUWGWB-IBG(?F(GHMSMQUWMM%WG 4.5-tewaltydro-a

aﬁézwg%qgc The title conpound was | argely &S5 07855207

(3-chl or o- 4- cyanophenyl) - 3-
phenyl) -3, 3a, 4, 5-t etrahydr o- 2H benzo[ g] i ndazol e- 7- car boxam d
acetic 30 acid. 1H NMR (400 MHz, DVBO-c15) 5 ppm 0.81 (ddd,
13.09, 4.43 Hz, 1 H, 1.77- 1.84 (m 1 H), 2.84 - 3.02 (m 2
(g, J=5.73 Hz, 2H) 360(tJ577Hz 2 H, 3.92 -4.00
4.04 (s, 2 H, 3 (d, J=11.28 Hz, 1|'1é|’704 721;
Segre|giindazolep/

Sarbbparfod T Migol s e, bl o Bt HPED, ORLYHR dlod i

DMSCBHe) 5 ppm 1.95 - 2.07 (m, 1 H), 2.22 - 2.30 (m, 1 H), 2.92 - 3.02 (m, 2 H), 3.02-
468175, 3365 g 1 3686 RL0 ) ANOBRERHLY Fi S T ¥RTAPEERS S

(o, nti@an He; 7 Hj,8.80 (il cRpe,cet iz doHp Fetti (d, dr2.t6 Hz, 1 H), 7.25 -

SroTRRLRA, 1R8. LER Sl 8 La B e T e nae o (-

aci d ( Exats.¢0.2).4&He, £HNE.0R( 2=882 Haat B S736) Ebdddtz 1y HEMS ovi de

accordi ng
ppm 0. 82
2.85 - 3.
H, 3.97
H, 6.76
7.81 (14d,
J=537 Hz,
560. 1491

20

25

30

Lo %@%"F and 15 Method C. 1H NMVR (400 MHz, DMBO de) 8
cakd: 98, 12.96, 4.83 Hz, 1H),1.77-1.85(m1H),
04 (m 2 H), 3.77 (d. J=5.91 Hz, 2 H), 3.91 (d, J=6.18 Hz, 2
(ddd, J=13.49, 11.21. 4.83 5, 94 (d, J=11.01 Hz, 1
27.43 (m 6 H), 7.67 (d, 5"@“@89@ 7.76 (s, 1 H).
J=8.32, 1.34 Hz, 1 H), 8.14 (d, 128, 32 Hz, 1H), 822 (t,
1 H), 8.83 (t, J=5,91 Hz, 1 H) 12.55 (s, 1 H); 20 HRVB iz
(MtH) . Exanple 111 O
N~

A

N cl
2-(3-chIoro#-cyan0phenyl)—3~(4=ﬂuorophenyl)-N-(2-(methylsu1fonyl)ethyl)—S,3a,4,5-
tetrahydro-2H-benzo[glindazole-7-carboxamide

o)

Saay
N N \5z0

The title compound was prepared from 2-(3-chloro-4-cyanophenyl)-3-(4-
fIuoréphenyl)—3,3a,4,5-tetrahydro-2H-benzo[g]indazole-?-carboxylic acid {Example 2)
and 2-(methylsulfonyl)ethanamine hydrochloride according to Method F. The title
compound was largely present as (£)-(3RS,3aR8)-2-(3-chloro-4-cyanophenyl)-3-(4-
fluorophenyl)-N-(2-(methylsulfonyl)ethyl)-3,3a,4,5-tetrahydro-2H-benzofg]indazole-7-
carboxamide. 'H NMR {400 MHz, DMSO-dg) 8 ppm 0.76 - 0.88 (m, 1 H), 1.77 - 1.84 (m,
1H),2.83-2.92 (m, 1 H),2.92-3.00(m, 1H),3.03 (s, 3H), 3.37 (t, J=6.85 Hz, 2 H),
363-3.70(m, 2 H), 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), 7.78 (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
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c -
252- (3-chl oro- 4- cyanophenyl) - 3- (4-fl uor ophenyl)-N-(2-(pyrrolidin-1-yp
et hyl) -3, 3a, 4, 5-

t et r ahydr oWORPMOABOS gl | ndazol e- 7- car boxamn de PCT/IB2007/003207

2- (1H Benzotriazol -1-y1)-1,1, 3, 3-tetramet hyl uroniumtetrafl uoroborate
(77 mg, 0.24 mmol) was added to a sol ution

of 2- ( 3-chl or 0- 4- cyanophenyl) - 3- (4-f | uorophenyl)- 5

3, 3a, 4, 5-tetrahydro- 2H benzobl i ndazol e- 7- carboxyl i c acid (Exanple 2;
89 ny, 0.20 nmmol), triethylamne (0.056 nL, 0.40 nmol), and

di met hyl formam de (2.0 nmL) at roomtenp. After 10 m nutes,
2-(pyrrolidin-1-yl)ethanam ne (0.051 nL, 0.40 nmol) was added. After
40 mi nutes, the reaction was-guenched with 0.30 nL 3N hydrogen '
chloride and purified by reve se\HPLC ({20 to 90%
acetonitrile/water/0.05% 10 tr MO hc /acid). The purified
fractions were conbi ned, neutrali z sa ated sodi um

bi carbonat e sol uti on, and congen until H p €ci pitate formed.
The precipitate was filtered, Jwaghed with water, and dried to give
the title compound (yellow#olid, 45.5 ng, 0.084 mmol, 42%yield). ..
The title conmpound was | argely C[f‘Jresent as ()-

i( 35& iaﬁg -6ch )(/ |3;&51?5?(8),345I@V@W&h@@@-ﬁy‘a%b6ﬂeﬁyﬁ)hﬂl(40ﬂlf&?dbhfehyli\‘r~l(@: (pyrrol
3, 3a, 4, 5-t et rEwjisslinKaibyly2Ba1 highabydo-2Hhangelglindazele-7reabaiamnida 0o
MHz, DMb0d6) y . 1a A, 2.46
(m 4 H, 2. 5a r%ltﬁiﬂb%gﬁ;ﬂagﬁq%%s El)e%gfledgfog{l.ﬂlé%émg‘) % \]:ya;r%gg@ﬂ(y(lq) > &
Hz, 2109 , figromhenuérd, 3axka4etehydres2tbbenaslaigdsgole-T-cpghoxgicamid Examplei2)33
Hz, 1 H), ar?d-é—?méff‘fylsﬁlﬁl?lﬁﬁan@ﬁﬂr(éimirk?&c%?dir\'%to methbd F 7 G NMR (400 fikz,
75 (dd, J=8.20,"1.5 , 1 H, 810 (d, J=8.20 Hz, 1 H), 8.47 (t,
5. 86 HzDPMBQHs) SERMVE 940 2d7An4H) BRI 2.30dam 11, 2.58 -@1510m43 H), 2.85 -

(

0 St L g g g

hyl ) - 3, 34, benzo
The titl e(rachidhdid (Wad=18 Bplz.cldHr 63 {df nir8i88. 218 W ddBdled (delseridds

for np 1. f - -
2 (2 EA or S RERDE ) LT aT I AL RN L D
enzo[ g] i ndd8did-1g83ar hd4yiz & HicB.04 (dodak: ﬁﬁzm H)®.83 (ihd155G0e, ﬁ,H):45. 7

ng. The tj argely present as

()- (3RS, 35‘3&& g‘ ; 3- é‘[ﬁég\rl@-ﬁ-ﬁ)'cyanophenyl ) - 3- ( 4-

30f | uorophenyl1) -N-(2-(pyrrolidin-1-ypethyl)-3,3a,4,5-tetrahydro-2H be
nzo[ g] i ndazol e- 8- carboxam de. 1H I\@@nﬁfg}gggw, DMSO-c16) 8 ppm 0. 79
(gqd, J=12.89, 5.08 Hz, 1 H), 1.68 (m H, .79 (m 1 H, 2.48 (m 4
H, 2288 (t, J=7.03 Hz, 2 H), 2.92 (m 2 H, 3.40 WO

2008/ 053300PCT/ 1132007/ 003207O

7
J=
2-
t

7

O
N'-N EI—‘\—-—SH
N\
Z [

N Cl
{(#)-(3SR,3aRS)-2-(3-chloro-4-cyanophenyl)-N-(2-(methylsulfonyl)ethyl)-3-(tetrahydro-
2H-pyran-4-yl)-3,3a,4,5-tetrahydro-2H-benzo[glindazole-7-carboxamide

The title compound was prepared from (1)-(35R,3aRS)-2-(3-chloro-4-

25  cyanophenyl)-3-(tetrahydro-2H-pyran-4-y)-3,3a,4,5-tetrahydro-2H-benzao[glindazole-7-
carboxylic acid (Example 36) and 2-{methylsulfinyl}ethanamineamine according to
Method F. 'H NMR (400 MHz, DMSO-ds) 5 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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5(m 2 H, 3.95(m 1 H), 5.91 (d, J=10.94 Hz, 1 H, 7.15 (m 6 H),
7.31 (d, J=7.81 Hz, 1 H, 7.66 (d, J=8.98 Hz, 1 H), 7.79 (dd, J=8.01,
1.76 Hz; 1 H), 8.49 (d, J=1.95 Hz, 1 H), 8.59 (t, J=5.66 Hz, 1 H).
ES- M5 ml z WO20§83p0 Exanpl e 113 10 Cl PCT/IB2007/003207

2- (3-chl or 0- 4- cyanophenyl ) - 3- (4-fl uorophenyl) - N- (net hyl sul fonyl) - 3, 3a
, 4, 5-tetrahydro2H benzo[ g] i ndazol e- 7- car boxam de A sol uti on of

2- (3-chl or o- 4- cyanophenyl) - 3- (4-fl uor ophenyl) - 3, 3a, 4, 5-tetrahydro- 15
2H benzo[ g] i ndazol e- 7-car boxylic acid (Exanple 2; 45 ng, 0.10 nmol),
met hyl sul fonam de (12 ny, 0.12 mml) triethylamne (0.021 n_, 0.15

mol ), sa”dzhéfgﬁ @Hﬂ@@s“r rocégf%w R gg 4 s 7 (5 B 40

N- ( 3- di nmet m nopr op hydroc o‘rl
0. 15 mol )J alo} Médﬁaay H)JdlﬁﬁdatJﬁwadimdwr?éDrﬁ%1(H357r6§ 77LEn, rﬁﬂﬂ])BQ;’jt

room t errpetaa_L_Lgr@, H;hlel—lf Qaatd 9“5‘@@ t EE] o ?Qg\m@srrper ature

over ni ght e reaction vvas conce d an

reverse- phase HPLC (40 to 95% acetonltrl | e/ wat er/ 0. 05%
trifluoroacetic acid) to give the title conpound (yellow solid, 20.6
ny, 0.1%394 mmol, 39%yield). The title conmpound was | argely present
as :

() - (3RS, 3aRS) - 2- (3-chl or 0- 4- cyanopheny1l) - 3- (4- fi uor opherw ) - N( net hyl s
ul fonyl) -3, 3a, 4, 5-t et rahydr o- 2H benzo[ g] i ndazol e- 7- car boxam de. 1H
NVR (400 25 MHz, DMSO-d5) 8 ppm 0. 7Bxaropled00m 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 -7.8 8.16 (d, J=8.20 Hz, 1 H),
12.17 (s, 1 H. ES-Ms nmlz 523 amplg 114 WO

2008/ 053300PCT/ 1112007/ 003207 ~ B @
(3S, 3aR) - 2- (3-chl or o- 4- cyanophe : c peﬁ%ﬁ}s\gc( 2- (met hyl sul f ony
| )et hyl) -3, 3a, 4, 5- [ f‘ \
N7 Cl
15 (#)-(3SR,3aRS)-2-(3-chloro-4-cyanophenyl}-N-(2-(methylsulfinyl)ethyl)-3-(tetrahydro-2H-
pyran-4-yl)-3,3a,4,5-tetrahydro-2H-benzo[g}indazole-7-carboxamide
The title compound was prepared from (+)-(3SR,3aR8)-2-(3-chloro-4- X
cyanophenyl)-3-(tetrahydro-2H-pyran-4-yl}-3,3a,4,5-tetrahydro-2H-benzo[glindazole-7-
carboxylic acid (Example 36) and 2-(methylsulfonyl)ethanamine hydrochloride according
20 to Method F. "H NMR (400 MHz, DMSQ-ds) § ppm 1.25 - 1.32 (m, 2 H), 1.41 (ddd,
J=24.50,12.42, 443 Hz, 1 H), 1.51 - 1.57 (m, 1 H), 1.87 - 1.99 {m, 2 H), 2.25 - 2.33 (m,
1H), 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=0.80, 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),
25 8.79(t, J=5.50 Hz, 1 H); HRMS m/z 541.1702 (M+H).

Example 101
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t et rahydr o- 2H benzo[ g] i ndazol e- 7- car boxam de To a sol ution of
2- (3-chl or 0- 4- cyanophenyl) - 3- cycl openty1- 3, 3a, 4, 5-t et r ahydr o- 2Hbenzo|
g] i ndazol e-7-carboxylic acid (Exanple 15; 90 ng, 0.20 mml) in N N
10 di met hyWP3P#E3338¢ (1 nl) was added 1-hydroxybenzot r iP&TBYOT/A3207y,
0.32 mmol ), triethylamne (0.06 n., 0.40 mml) and

0-benzotriazol -1-yl-N, N, N1, N - tetranethyl uroniumtetrafl uoroborate
(103 ng, 0.32 mml). The solution was stirred for fifteen m nutes
foll owed by addition of 2-(methylsul fonyl)ethanam ne (40 ny, 0.32
mmol ). The solution was stirred for twenty hours at anbient
tenperature. The reaction 15 was quenched with water and the .
resulting yellow solid was coted by vacuum filtration.

Chr omat ogr aphy (reverse phase;x.at e/ter) provi ded

(3S, 3aR) - 2- ( 3-
chl or o- 4- cyanophenyl) - 3- cycl opeaty (

4, 5-tetrahydro-2Hbenzo[ g] i ndajol ¢- 7- car boxam de (ys&llow solid, 55 ng,
52% yield). LC M5 on 4. 6x5Qpx %18 col um, tR = 6.01 mnutes (10 to
90% acetonitrile/water oveN 6 noinutes at 2 20 nL/minute with
detection 254 n at_50- é z 525 (Mt nple 115 C

25( 38, 3aR) - 2- ( 3- %ﬁ%ﬁaR if%ﬂ%ﬁh‘@ﬁ\ﬂPV@%’D%‘W@E%&WQTW@W%POXyet hyl
)-3,3a, 4, 5- (@ g@@éQLrQiétrﬁF‘?cerJZﬁ ger&@[gﬁ]ﬁ&@éﬂﬁﬁca%&amlde
2008/ 053300P /11320 075 ution of

2- (3- chl or o- 4-hedHlg ;54%15’9!?(1 wag peapgfnsiftam 243-ghlor-4-cyanarhagd-&(bH-
benzol g] i ﬁ@&éﬂ%&y@a@@%&&d@a%@r%é@&@ﬁkjszﬂéq -APodWlic &.c?(txqmbhaz n

N N- di ma%“% ormam d was ad enzotrl azol
ny, 0.182 B%methwlseh’nylleéhﬁn@éﬂlm@a@@rdwg too\ﬂ ¢ffol yl NI (400 MHz, DMSO-
0- benzotr | Lhr t f iU & ra .
e Hé}%gipnioﬁﬁ Hﬁd\'uh%sob%t%fﬁ} &H%Zﬁﬁs%‘?ﬂr@e@ﬁp M 4801 af i 99henat 85
Hz,2H).284 3.02(m,2H),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
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); HRMS m/z 535.1357 (M+H).

{methiyhsid’f onyl ) ethyl ) - 3, 3a,

Example 102

20
N-{3-amino-3-oxopropyl)-2-(3-chloro-4-cyanophenyl)-3-(4-fluorophenyl)-3,3a,4,5-
tetrahydro-2H-benzo[glindazole-7-carboxamide
The title compound was prepared from 2-(3-chloro-4-cyanophenyi)-3-(4-
fluorophenyl)-3,3a,4,5-tetrahydro-2H-benzo[glindazole-7-carboxylic acid (Example 2)

25 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-flucrophenyl)-3,3a,4,5-tetrahydro-2H-benzo[glindazole-7-
carboxamide. 'H NMR (400 MHz, DMSO-dg) & ppm 0.75 - 0.87 (m, 1 H), 1.76 - 1.84 (m,
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10 twenty-five mnutes foll owed by addition of ethanolamne (0.02 ni,
0.32 mol ). The- - solution was stirred for twenty hours at' anbi ent
tenperature. The reaction was quenched with water and the resulting
yel | ow sol W@ 05880 | ect ed by vacuum filtration. ChroneRGgBaymRg03207
(reverse phase, acetonitrile/water) provided (3S, 3aR)-2-(3-chl oro-4-
cyanophenyl) - 3-cycl opent yl - N- (2- hydr oxyet hyl ) - 3, 3a, 4, 5-t et r ahydr o- 2H
15 benzo[ g]i ndazol e- 7- car boxam de (yellow solid, 30 ng, 33%yield).
LC M5 on 4. 6x50mm 6: 18 coI um, tR = 6.00 minutes (10 to 90%
acetonitrile/water over Mnutes at 2 nL/mnute with detection 254

465 16b5 | g o] ﬁ’&z'*a%%f%%) 2T W T 02 I R

1.10 - 1.58),(364 GrH), 2 H), 862 14.80 (rom HR, Hi’y (R J2171.01 Bz26H),16.83L(bk)s., ’2H87

- 2.93 ( 9,13 _ 2 : ( -

(1 320, TE A a3 B a7 8844 Trpeta, tig g €t T G D iyt
| H), 7.1dz,(dd), 8JH8d4658.06 M5, H), 8155}, J=5.6381%, d,H)J HRMS iz 51611887, (M*H)5
(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). 25Exanple 116 Oo,p C
(3S, 3aR) - 2- (3-chl oro- 4- cyanophenyl)i—xampgecm‘&pentyl N- ( 2- sul f anoyl et hyl
)-3,3a; 4, 5- tetrahydro-2H benzo[ g]i'ndazol e- 7- car boxani de 30To a

sol ution of

2- (3-chl oro- 4- cyanopheny1§
benzo[ g] i ndazol e- 7- car boxyl
N, N WD 2008/ 053300PCTAB208B
added 1- hydroxybenzotrlazole (4¢
m., 0.48 mmol) and 0-benzo oIN 1-yI- N, NN “K\- tetranet hyl uroni um
tetrafl uoroborate (115 ng 6 mmol ). The solutio stirred for
fifteen mnutes foll owed#by addition of 2-am noeth esul fonam de (44
ng, 0.36 mml). The solution®was stirred for twenty hours at ambient
tenperature. Thgol L ate
and water. The%g(r2 gg%ﬁg‘(?‘g gﬁ%ﬁgnﬁgwﬁhﬁa? Fﬂeﬂ%ﬁa %gggnsg[bgérﬂfyr?g& gﬁd

dri ed over magnesium sulPEbeFP& ‘"W@@P&%WQW@@?@@C'BM%

acet oRitril e/ walafk & Véhﬁ'@%as re ared from 2-(3-chloro-4-cyanophenyl)-3-(4-
(38, 3aR) - 2- (3-chl oro- Fn(B’c anagp pgﬁ)@ 3-cy c(oPent I%— ZD Y3+

sul f amoy| 8eerpphenyyPa3ud. 8- t@téqlwarw emgilmfé?lgj rq?d%%llféaqd EEFRRIaA de
(yel I ow sghy %et}%@ﬁ%mcﬁ]ékwa@ KhdrodHidrE 22Bording %S MEMde R 8nd MethBd C.t The

5.80 m nutes
title compound was largely present as ()-6-((3RS,3aRS8)-2-(3-chloro-4-cyanophenyl)-3-

cycl opentyl-3, 3a, 4, 5-tetrahydro- 2H
, Exarrpl 15; 100 mg, 0.24 mmmol) in

et hyl formam de (3 nlL) was
), triethylam ne (0.07

(4-fluorophenyl)-3,3a,4,5-tetrahydro-2ZH-benzolglindazole-7-carboxamido)hexanoic acid.
20 "M NMR (400 MHz, DMSO-dg) 8 ppm 0.75 - 0.87 (m, 1 H), 1.76 - 1.84 (m, 1 H), 2.34 (t,
J=7.12Hz, 2 H),2.83-2.91(m, 1H), 2.91-3.02 (m, 1 H), 3.40 - 3.46 (m, 2 H), 3.64 (br.
$.,2H), 3.92-4.00 (m, 1 H), 5.93 (d, J=11.01 Hz, 1 H), 6.83 (br. s., 1 H), 7.17 (i, 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=8.08, 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).
25

Example 104
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15 acetonitrile/water over 6 mnutes at2 nt./mnute with detection
254 nm at 50 C); ES-M5s mz 526 (I\/H—i) Exanple 117 CH3 0 O NH 20CI CH3

5“35033:?3 etz‘ﬁéﬂos'%%{"? 4- cyanophenyl) - 3- (5- net hy1- 2- furylP)CTmmng0032 hyl s
3,3a, 4,5-tetrahydro- 21- 1- benzo[ g] i ndazol e- 7- car boxam de The

title corrpound was prepared from

(3R, 3aR) - 2- (3-chl or 0- 4- cyanophenyl) - 3-

(5-nmet hyl-2-furyl)-3, 3a, 4, 5-tetrahydro- 2H benzo[ g] i ndazol e- 7- car boxyl
ic acid (Exanple 25 40) and 2-(nethyl sul fony9et hanam ne hydrochl ori de
according to Method F (35fng, 70%vyield). 1H NVR (400 MHz, DWVSO d6)
wat er suppression, 8 ppm 1.719-. 1.91 (d, J=9.88 Hz, 1
H, 2.07 (s, 3 H, 2.96 (d, ), 3.01 (s, 3 H, 3.63-
3.66 (m 2 H), 3.86 (br. s., J=16.47 Hz, 1 H), 5.95
(br. s., 1 H, 6.27 (d, J=2 0 br.os., 1 H, 7.33
(br. s., 1 H, 7.65-7.74 ( H) , 808(d J=8. 30 Hz, 1 H), 8.77
(t, J=5.49 Hz, 1 H; ES 537 (MtH). 5 gH 0 OH

2-(3-¢ghl oro 4- cyanophenyd) - N-i 2- (et hyl sul f onyl ) et hyl ] - 3- ( 2- met hy!l -
3-thiazol -

3,3a,4,5-tet ra%]%%C@%%‘%ﬁ%ﬁB'T?WH&@H&OPR!@P%Q%%%fetfahydm"?H"

benzol[g]indazole-7-carboxamido)pentanoic acid

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)

10  and ethyl 5-aminopentyrate hydrochloride according to Method F and Method C. The
title 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, DMSQ-dg) & 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), 1202(br s., 1 H); HRMS m/z
545.1745 (M+H).

20 Example 105

N-[2-(aminosulfonyl)ethyl]-2-(3-chloro-4-cyanophenyl)-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-benzo[glindazale-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)ethy!]-2-(3-
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10™ The title conmpound was prepared from “

2-(3-chl oro-4- cyanophenyl) 3-(2-net hyl - '

1, 3- thlazol 5- éﬁ? 3B3a 4,5-tetrahydro- ZFLbenzo[g]lndazoIe 7-carhbox yli
c acid (ExX¥RA¥ 24040 ny, 0.09 mol) and PCTB200700330

2- (met hyl sul f onyl ) et hanam ne hydrochl oride (15 ng, 0.09 nmol)
according to Method F in 72%vyield. The title conpound was | argely
present as

(3RS, 3aRS) - 2- ( 3- chl or 0- 4- cyanopheny1) - N12- (et hyl sul fonyl ) et hyl ] - 3- (2
-met hyl -1, 3- 15

L S o R B BRI TSI g2 rog REnfafipihol ol e

1.95 (dd, bermgiodamle?-caghoxamide, 'B.NOR((400 SiHz, DRSIBs)3.dpbn {118 -2 Z-EMm

2104 (2 heo?: F90ke oo ap 218 e 0o 18 o By 23020 40
7. 64 (s 286 ~12)93 (m, ﬂmxagg}ﬂ&&,l&u),z.aa)-,sm A -7HR 2. 78dd 249,58 3120

(d TRk ) b2 s, 3580 61 3pAz 0T 7.8 & HE7 8 73 ), 8.04

2 (3 L] ofebJasaﬁmmhan&my{tBs!ﬂ@ HpehHy, ESMSans, B2t (etHHhy dr o- 2H- .
benzo[ g]i ndazol e-7-carboxylate ~* ' The title conpound was prepared
from 2-(3-chl oro-4-cyanophenyl) - 3-cycl opent y1-

3,3a, 4, 5-tetrahydro- 2H benzo[ g] i nd&xahgpleri@ir boxyl i ¢ acid (Exanpl e
15) and propan-2- WO 2008/ 053300PCT/ D32007/ 003207 S ol according to
Met hod E (yellow solid, 145 ng, 0.313 mmol, 66%yield). The title
conmpound was |l argely presert_as ()- (3SR, 3aRS)-i sopropyl

2- (3-chl oro- 4- cyanophenyl) -
3-cycl opentyl- 3, 3a, 4, 5-t et r alydr Q-2
1H NVR (400 MHz, CDCs)5ppm8k4, 8. ,1H),789-794
(m 2 H, 7.46 (d, J=8.9 Hz, ' N7.30 (d, H= 1 H), 7.03 (dd,
J=8.9, 2.1 Hz, 1 H), 5.22 - (m 1H, 463(0H10J97 5.4 Hz,
1 H, 3.44 - 3.54(m 1 /308- 3.16 (m 1 H),2.86 - 298(m 1,
2.25 - 2.36 (m 1 H, 2.07 - 19 (m 1 H, 1.88- 2.03 (m 1 H),
1.73 451.83 ( od H)
1 20. 13 57 (mm4 (3- l&)kbchlo}o 4%&//5nébh@ﬁyl 51(4%590;3%%9& %ﬁéétsﬁ?MEsz
462.1943, found 462. 189henzofglindazale é-cgmxamldc’)butanowacrd

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 ethyl 4-aminobutyrate hydrochloride according to Method F and Method C. The title

20 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,
3H), 2.84-292(m,2H),292-299(m, 1H), 3.00 -3.09 (m, 1 H), 3.54 - 3.70 (m, 2 H),
3.92-4.01 (m, 1H), 5.93(d, J=11.01 Hz, 1 H)}, 6.83 - 7.47 (m, 6 H), 7.66 (d, J=8.59 Hz,
25 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).

O .
X0[@] i ndazol e- 7- car boxyl at e.

Example 107
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ci 2- cycl ohexyl et hyl -

2- (3-chl or 0- 4- cyanophenyl) - 3- cycl opent y1- 3, 3a, 4, 5-t et r ahydr o- 2H20benz
o[ g] i ndazot e- 7- car boxyl at e , The title conpound was prepared
from 2- (3-¥RIBAE5#Btyanophenyl) - 3- cycl opent y1- PCT/IB2007/003207
3,3a, 4, 5-tetrahydro- 2H benzo[ g] i ndazol e- 7-carboxylic acid (Exanpl e
15) and 2- cycl ohexyl et hanol according to Method E (yellow solid, 172
ng, 0.325 mmol, 68%yield). The title conpound was | argely present as
()-(SSR,SaRS)-Z-cycIohexylethyl 2-(3-

25chl or 0- 4- cyanophenyl) - 3-.cycl opent yl- 3, 3a, 4, 5-t et rahydr o- 2H benzo[ g]
I ndazol e-7- carboxyl ate. E_

530. 2569, found 530.2534. Ex VO O
2008/ 053300PCT/ 1B2007/ 003207 N @
2- (3-chl or o- 4- cyanopheny1) -3
benzo[ g] i ndazol e- 7- car boxy! f@
from 2-(3-chl oro-4-cyanophs
3, 3a, 4, 5-t et rahydr o- 2H befizo[

BW -tetrahydro-2H

The ti\{| e compound was prepared
-3-cycl opentyl-

]i ndazol e- 7-Car boxylic acid (Exanple
15) and 10 cycl ohexyl met hanol according to Method E (yell ow solid,
165 n%; 0.320 mml, 67%yield):. The title corrpound was | ar elg
present  @s(3dhigroUasyRn GeiRBY} &Y biHis(@xgiethytanyino)gthy))-3-(4-fluorophenyl)-3,3a,4,5-

nonhor - L RER R AREPAL Bl bEATAEAE ben oL
516. 2412, f odihe tﬁe@ompomd WaEReepptes ficghe 2- (3;—|chloro~4 cyanophenyl)-3-(4-
fluorophenyl)-3,3a,4,5-tetrahydro-2H-benzo[glindazole-7-carboxylic acid (Example 2)

10 and N,N,N',N'-tetragthyldiethylenetriamine according to Method F. The title compound: ‘
was largely present as (£)-(3RS,3aRS)-2-(3-chloro-4-cyanophenyl)-N,N-bis(2-
(diethylamino)ethyl)-3-(4-fluorophenyl)-3,3a,4,5-tetrahydro-2H-benzo[g]indazole-7-
carboxamide bistrifluoroacetate. 'H NMR (400 MHz, DMSQ-dg) & ppm 0.79 (ddd,
J=25.58, 12.69, 4.97 Hz, 1 H), 1.03 (br. 5., 6 H), 1.26 (br. s, 6 H), 1.78 - 1.87 (m, 1 H),

15  2.84-3.06 (m, 6 H), 3.14 - 3.37 (m, 8 H), 3.58 (br. s., 2 H), 3.79 (br. 5., 2 H), 3.96 (ddd,
J=13.29, 11.14, 483 Hz, 1 H), 5.95 (d, J=11.01 Hz, 1 H), 7.01-7.29 (m, 6 H), 7.36 (s, 1
H), 7.41 (d, J=8.32 Hz, 1 H), 7.67 (d, J=8.86 Hz, 1 H), 8.15 (d, J=8.06 Hz, 1 H), 9.86 (br.
8., 2 H); HRMS m/z 643.3334 (M+H).

20 Example 108

(#)-22-((3RS,3aSR)-2-~(3-chloro-4-cyanophenyl)-3-(4-fluorophenyl)-3,3a,4,5-tetrahydro-
2H-benzo[g]indazole-7-carboxamido)acetamida)acetic acid
25 The fitle 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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((R)-sec~butyl)

2- (3-chl or 0- 4- cyanophenyl) - 3- cycl openty1- 3, 3a, 4, 5-t et rahydr o- 2H-
benzo[ g] i ndazol e- 7- car boxyl ate 20The title corrpound was prepared from
2- ( 3- chl orwO20¢80a#8Hheny1) - 3- cycl opent y1- PCT/IB2007/003207
3,3a, 4, 5-tetrahydro- 2H benzo[ g] i ndazol e- 7-carboxylic acid (Exanpl e
15) and (R)-butan2-ol according to Method E (yell ow solid, 155 ng,
0.326 mol, 68%yield). ). The title conpound was | argely present as
()-(38R,3aRS)-((R)-sec-butyl) 2-(3-chl oro-4-

cyanophenyl) - 3-cycl opentyl- 3, 3a, 4, 5-t et rahydr o- 2H benzo[ g] i ndazol e- 7-
car boxy| ajigthed T. E&wmm@mo B@ra %&EN%&E&U*Q@ZNM@ 5.10 Hz, 1
476. 2099, found 476. 2100. Exanép

2008/ 053380 PEH/ -A3DI0 0L ZR2F Qﬂfﬂn,\Z Hp 305 (ddd, J=13.09, 10.41, 4.97 Hz, 1 H),

2-(2- (2 nevé Yﬁ%f@qmﬁt\?ozm?& ek 91 He, 2143) 5,18 {d,J=10.47 Hz, 1 H), 6.83 (dd.
2-(3-c Ioro - cyanophen

enty
t et r ahydr 4848 Belzdz. d] H)naéﬂdﬁei/‘?‘ ibd'x'?] 4128 (}ft J= 8 86r 88 2. 121k SifiSound
vwas prepaf g W@Wréﬁmcnk@e@r& ¢mnpﬁ@eweé)(m32wcé OB RNLAED Hz, 1 H),
3,3a,4,5-tet dro-2 nzoaln azol car boxyl ic_aci d (Exanpl e
15) ahdl 28 22 (k% Q=5 84 Heel H&»%% o;cﬁ)%t*ﬂbxw}eﬂl?é%rﬂféé%ﬁ%% 6. Met hod
E (yellow Said, 1-99-nig; 0.352" nmmol, 74%yvyield). The title conpound
was | argely present as ()-(3SR 3aRS)-2-(2-(2-
met hoxyet hoxy) et hoxy) et hyl
2- (3-chl or o- 4- cyanophenyl) - 3- cycl openty1- 3, 3a, 4, 5-
t et rahydr o- 2H benzo[ g] i ndazol e- 7- car boxyl ate. ES-HRMS mz calc. for
C311- 136C1LN3Na05 (MtNa) 588. 2241, found 588. 2245.

15
20 Example 109
F
o}
ﬂN‘N H——\\__o 0
OH
N7 o]
2-(2-{-2-(3-chloro-4-cyanophenyl)-3-(4-fluorophenyi}-3,3a,4,5-tetrahydro-2H-
benzolglindazole-7-carboxamido)ethoxy)acetic acid

25 The title compound was prepared from 2-(3-chloro-4-cyanophenyl)-3-(4-

fluorophenyl)-3,3a,4,5-tetrahydro-2H-benzo[g]indazole-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,3aR8)-2-(3-chloro-4-cyanophenyl)-3-
(4-fluorophenyl)-3,3a,4,5-tetrahydro-2H-benzo[gjindazole-7-carboxamido)ethoxy)acetic
30 acid. 'H NMR (400 MHz, DMSO-ds) 3 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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“15 Exanple 124 \--Th OTh OH 2-(2-(2- hydroxyethdxy)ethoxy)ethyl
2- (3-chl oro-4-cyanophenyl) - 3-cycl opentyl- 3, 3a, 4, 5-
20tetrahyq§82&§bgga;o[g]|ndazole 7-car boxyl ate %&ﬁ%0307
conmpound was prepared from 2-(3-chl oro- 4- cyanophenyl) cyc opentyl-
3,3a, 4,5-tetrahydro-21- 1- benzo[ g] i ndazol e- 7-car boxylic acid (Exanple
15) and triethylene glycol according to Method E (yell ow solid, 125
ng, 0.226 mmol, 47%yield). The title conpound was | argely present as
() - (3SR, 3aRS) - 2- (2- (2- hydr oxyet hoxy) et hoxy) et hyl 2-

25( 3- chl or 0- 4- cyanopheny1) - 3- cycl openty1- 3, 3a, 4, 5-t et r ahydr 0- 2H benzo
[0]i nsiazﬁjse{d J=c8686tiebzgyll Ha), &.71ES- FHRVEY idz J<<take Hfz,o‘r HELB0M2 H3448.08Na0b

(1) Spe 2055, g, 87 2047 V) ZRARSATIERPRE 4F4007 003207 S
%,

Exanpl e

Example 110

Cl

10 (1)-2-{2-((3RS,3aRS)-2-(3-chloro-4-cyanophenyl)-3-(4-fluorophenyl)-3,3a,4, 5-tetrahydro-

S " 2H-benzo[glindazole-7-carboxamido)acetamido)acetic acid - '

The title compound was prepared from 2-(3-chloro-4-cyanophenyl)-3-(4-

fluorophenyl)-3,3a,4,5-tefrahydro-2H-benzo[glindazaole-7-carboxylic acid (Example 2)
and ethyl 2-(2-aminoacetamido)acetate hydrochloride according to Method F and

15 Method C. "H NMR (400 MHz, DMSO-dg) & ppm 0.82 (ddd, J=25.98, 12.96, 4.83 Hz, 1
H), 1.77 - 1.85(m, 1 H), 2.85 - 3.04 {m, 2 H), 3.77 (d, J=5.91 Hz, 2 H), 3.91 (d, J=6.18
Hz, 2 H), 3.97 (ddd, J=13.49, 11.21, 483 Hz, 1 H), 5.94 (d, J=11.01 Hz, 1 H), 8,76 -
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 Hz, 1 H), 8.83 (t, J=5.91 Hz, 1 H) 12.55 (s, 1 H);

20  HRMS m/z 560.1491 (M+H).

Example 111
F

. ()
N, 2 ﬁ\/\N\/_j
‘ad (

NZ
Ci ‘ ‘
25 2-(3-chloro-4-cyanophenyl)-3-(4-fluorophenyl)-N-(2-(pyrrolidin-1-yl)ethyl)-3,3a,4,5-
tetrahydro-2H-benzojgjindazole-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-fluorophenyl)-

145



Nci 2- (bi"s(2- hydr oxyet hyl ) am no) et hyl 2-(3-ch
| or o- 4- cyanophenyl) - 3- cycl opentyl- 3, 3a, 4, 5-

10t et r ahydy o- o[ gli ndazol’e- 7- dar boxyl at e T '

conmpound mg@”%p%%g@éd fron12-(3-chloro-4-cyanopheny1)-gﬁg@%%%§@%¥9ﬁ-
3,3a, 4, 5-tetrahydro- 2H benzo[ g] i ndazol e- 7-carboxylic acid (Exanpl e
15) and triethanol am ne according to Method E. The title conpound was
| argely present as ()- (3SR, 3aRS) - 2-(bi s(2-hydroxyet hyDam no) et hyl

2- (3-chl or o- 4- cyanophenyl) - 3- 15

R (D a2 g s, 1
H, 1.88 mlilol),erlethylamlrlé) 0 05604, -0.40 méo)nandldimethyfordiamige 450 (M) alrold)n
122 el b g

3. 707( (r)nl atidedl, Aterl 4D finutedrtheG6adtion vaastuendhediBwi Iﬂ@jBO OGN Bydrégav H$ 4%
(U 3-p. aige eyt H%szow@% 486 pyyhieArerh o=

ES- MO Zrifistoddetiefpcifix afis murifigd fra@ixs waere combined, neutralized with saturated

Pent an- 3 hinf Bodl Bt @ <4 FYRIRRNS ANl £kt 9 BRpkdieTorfect i ot 2NV

2008/ 053 3esniEie Ma2 6bere008Hed wnhavaten; brd dderhiogia: the ditie cappowrd (el

3 Sa 4 53y i Ao DSBA YOI TN DI, Gt Hoe comneurytwas tareely rresamiar &

15) and peRSBuRRE)-29(3- (ﬁﬂtﬁ@«ﬁdjyagoﬁfmnWJSk(édlu&opﬁémﬂ)t—N{ﬂ-@wmwnﬂ)e&m)

o7 (360 o1 A R RRnbtenpo S gt Aol o H MR PR RNRo g

]3! gdgéol %75@%»@8& rﬁtl*EH),J:;MWRA!(H 0Q. 719Hm, ) 79, 1 GR35 (f, HPMD5HE, (47,03 l-l.z96

a2k b g, 4 35t d20 &l bz 3 1. 395edad =g byt 1 651505 Bl

g éllg (m figg*ld J21833Hz31 04, X195 ( @66591( ), 7365, 338, %§H(z”1 HY, 769 (s3148, mglg

Cat 52 Aorat, d ke a s 19‘%63118@39%1@3)8@475%55%21@ ESN

(d JZR. WorAm2 (M), 7.46 (d, J=8.86 Hz, 7.84 - 7.99 (m 2 H,
8.15 (d, J=8.06 Hz, 1 H). 15

Example 112
F

- 2
/@,N\N/ Q /\/NO

Cl ﬁ
2-(3-chioro-4-cyanophenyl)-3-(4-fluorophenyl)-N-(2-(pyrrolidin-1-yl)ethyl)-3,3a,4,5-
25 tetrahydro-2H-benzo[g]indazole-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[glindazole-8-carboxylic acid (Example 5). Off-white solid, 45.7 mg. The title
compound was largely present as (+)-(3RS,3aRS)-2-(3-chioro-4-cyanophenyt)-3-(4-

30  fluorophenyl)-N-(2~(pyrrolidin-1-ylethyl)-3,3a,4,5-tetrahydro-2H-benzo[glindazole-8-
carboxamide. "H NMR (400 MHz, DMSO-dg) 8 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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Exanple 127 N ' et Cycl ohexyl

2- (3-chl or 0- 4- cyanophenyl) - 3- cycl openty1- 3, 3a, 4, 5-t et rahydr o- 2H20benz
o[ gl i ndazoWe-2us@aipoxyl at e The title conpound waFGIVIBHAF/e207r om
2- (3-chl or o- 4- cyanophenyl) - 3- cycl opent y1-

3,3a, 4, 5-tetrahydro- 2H benzo[ g] i ndazol e- 7-carboxylic acid (Exanpl e
15) and cycl ohexanol according to Method E. The title conpound was

| argely present as ()- (3SR, 3aRS)-cycl ohexyl

2- (3-chl or o- 4- cyanophenyl ) - 3-cycl opentyl - 3, 3a, 4, 5-tetrahydro- 25

2+ benzolal ) Aarel e TrSIIRNN AU o WG, L4001y PERIR)S a1 19

;2,200 (€, g8, 390(70Y o 819575 15 98 i @ WSS HE Gl
H, 4. 6388t Jﬁ@%’!ﬁdﬂsﬁ&‘s rﬁf’zz?ﬂg?@*b’)t (ddd, J=12.82, 8.93, 3.76
Hz, 1 H, 7.02 (dd, 3=8.86, 1.88 Hz, 1 H), 730(d J=2.15 Hz, 1 H),
7.46 (d, J=8.86 Hz, 1 H), 307. 87;:%? @ég& 8.14 (d, 3=8. 32 Hz,
1 H. Exanple 128 WD 2008/ 053300 /003207 NG

2- metpoxy- 2- oxoet hyl

2- (3-chl or 0- 4- cyanophenYO- 3-cyc|.OPent y1- 3, 3a, 4, 5-t et rahydr o- 2H-
benzo(g]i ndazol e- 7- car boxyl at e e title conpound was prepared from
2- (3-chl or o- 4- cyanophenyl) - 3- cyc :

3,3a, 4, 5-tetrahydro-21- 1- benzo[ g
15) and nmethyl 10 gl ycol ate accordi
was |largely present as ()- (3S

2- (3-chl or o- 4- cyanopheny1) - Pent Y18
t et r ahydr o- 2H benzo( gl i ndaz ol e-7- car boxyl at e. C_’LH NVR (400 WHz, CDCl 3)
5 ppm1.20 - 1.69 (m 7 H), 1.9%- 1.84 (m 1 H), 1.89- 2.03 (m 1 H),
2.06 - 2. 20(x¢hlord- ﬂyaanl?eﬁty’f) R(AFotaphedyl}HN; (rr@tt&ﬁau#fomjl %334 h5-tetredydro-

3.07 - 3.18 (iii, d 3 7 483 e, 115 H).
3.82 (s, 3 H§ 4 65 (dd °129- %?2&81"%’6‘%%‘703”36”%%!" s, 2 H) > o8
(dd J =8. 73, A ddlutioa of 2—(34)chloﬁ:-@ﬂ:ymopﬂaiylﬁﬁ(4=ﬂuoerhé)nyI)-‘B %64 §-tetrahydro86

%Q%Qﬁﬂ[gg%gg%)lé-glca?bol;&llc ascidl(ZExg%*ple‘]Z:;Q'SSrﬁg,W10 3111'901),1) . ES-M5 iz

methylsulfonam|de (12 mg, 0.12 mmol), triethylamine (0.021 mL, 0.15 mmol), and

- 7-carboxylic acid (Exanple
et hogh E, The title conpound
oxyl~§f oxoet hyl

49é (

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

20 stirred at room temperature overnight. The reaction was concentrated and purified by
reverse-phase HPLC {40 to 95% acetonifrile/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-fiucrophenyi)-N-
(methylsulfonyl)-3,3a,4,5-tetrahydro-2H-benzolg]indazole-7-carboxamide. 'H NMR (400

25  MHz, DMSO-ds) 8 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 mlz 523 (M+H).

30 Example 114
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Na 2- et hoxy- 2- oxoet hyl

2- (3-chl or o-4- cyanophenyl) - 3- cycl opent yl - 3, 3a, 4, 5-t et rahydro- 2H
benzo[ g] i nF@zodswsIzoecar boxyl at e The title conROTAB200Z/803207
prepared from

2- (3-chl or 0- 4- cyanophenyl) - 3- cycl opent yl 253, 3a, 4, 5-t et rahydr o- 2H benz
o[ g] i ndazol e-7-carboxylic acid (Exanple 15) and ethyl glycolate
according to Method E. The title conpound was | argely present as ()-
(3SR, 3aRS) - 2- et hoxy- 2- oxoet hyl

2- (3-chl or o- 4- cyanophenyl) - 3-cycl opentyl1-3, 3a,4,5- WO

2008/ 053300PCT/ 1B2007/ 003207 5 g 0\\,0

t et rahydr o- 2H benzo[ g] i ndazol e A~LUEAMVR (400 MHz, CDCI 3)
5 ppm 1.32 (t, J=7.12 Hz, 4 { 67H(m 6 H 1.72 - 183(m
1 H, 1.96 (ddd, J=26.25, 13. . X6 , 1 H, 2.06 - 2.20 (m 1
1-0, 2.25 -2.36 (m 1 H, 2.84 - N9 (m 1 H, 3.12 (ddd, J=16. 18,
3.36, 3.02 Hz, 1 H), 3.49 (ddd =13.76, 9.33, 4.83 Hz, 1 H), 4.28.
(g, J=7.25 Hz, 2 H), 4.64 (dd, 9.67, 5.37 Hz, 1 H, 4.87 (s, 2 H,
7.03 (dd, J=8.73, 2.01 Hz, 1 H 07. 31, (d, J=2.15 Hz, 1, H), 7:46
(d, J=8.59 Hz, 1 H), 7.93 - g02 {m 2 H), 8.17 (d J=8.86 Hz, 1 H).
ES- M5 rﬁz 506 (MI-H). Exanple 130 15 c¢ 2-(benz oxoethé/l

2- (3-chl or(asrsawdpmwgy@wb@pﬂhﬁﬂctgpww S”—%@thﬂwf@ﬂﬂle’ihyl) 3a,4,5-
2H+ benzol g] i ndazol e- 7- C%twﬁ}ﬁ#bgﬁ% !ﬁéf‘m&?f&%%% pr epar ed

from 2-(3-chl oro-4-cyano - -cc
To a solutlon 0 2 (3-ch oro-4-cyanop enyl) 3 cyclopentyl -3,3a,4,5-tetrahydro-2H-

benzo[glindazole-7-carboxylic acid (Example 15; 90 mg, 0.20 mmol) in N,N-

10 dimethylformamide (1 mL) was added 1-hydroxybenzotriazole (43 mg, 0.32 mmo'l),'
triethylamine (0.06 mL, 0.40 mmol) and O-benzotriazol-1-yl-N,N,N',N’-
tetramethyluronium tetrafiuoroborate (103 mg, 0.32 mmol). The solution was stirred for
fiteen minutes followed by addition of 2-(methylsulfonyl)ethanamine (40 mg, 0.32
mmol). The solution was stirred for twenty hours at ambient temperature. The reaction

15 was quenched with water and the resuliing yeilow solid was collected by vacuum
filtration. Chromatography (reverse phase, acetonitrile/water) prbvided (38,3aR)-2-(3-
chloro-4-cyanophenyl)-3-cyclopentyl-N-(2-(methylsulfonyl)ethyl)-3,3a,4,5-tetrahydro-2H-
benzo[glindazole-7-carboxamide (yellow salid, 55 mg, 52% yield). LC/MS on 4.6x50mm
C-18 column, tg = 6.01 minutes (10 to 90% acetonitrile/water over 6 minutes at 2

20 mL/minute with detection 254 nm, at 50 °C); ES-MS m/z 525 (M+H)

Example 115
0
H/\/-OH
/
N-~N
Y/ Cl
N/
25 (38,3aR)-2-(3-chloro-4-cyanophenyl)-3-cyclopentyl-N-(2-hydroxyethyl)-3, 32,4, 5-

tetrahydro-2H-benzofglindazole-7-carboxamide
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20 3, 3a, 4, 5-tetrahydro-2H benzo[ g] i ndazol e- 7- carboxyl i c acid (Exanpl e
15) and benzyl gl ycolate according to Method E. The title conpound
was |largely present as ()- 3SR 3aRS)-2-(benzyl oxy) - 2- oxoet hyl

2- ( 3- chl orgo2085a130pheny1) - 3- cycl opent y1- PCT/IB2007/003207
3,3a, 4, 5-tetrahydro- 2H benzo[ g] i ndazol e- 7-car boxyl ate. 11-1 NVR (400
MHz, CDCI3) 5 ppm1.20 - 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), 252.06 - 2.20 (m 1 H, 2.25 -
2.35(m 1 H, 2.84 - 2.98 (m 1 , 3.12 (ddd, J=15.91, 3.36, 3.02
Hz, 1H), 349(ddd J=13. 83, 940 4.70 Hz, 1 H), 4.65 (dd, J=9. 40,
E|Z37 : 1‘0 ? ds%ﬁjj&)@ 05% (kﬂ:hioﬁa {g@yén;pg 3)11)3 c]clc%n{yﬁi@ 3|e_aD~1r§te1r%hy&’ro%
J=8. 86 szen;omi)mdazo!g? c@bwlleﬁﬂd mmpI@1§790(lag Q} @WE@OIHENN H). 30

Exanpl e 131, UQW% %gﬂ%&ﬁ%ﬁ%&ér 4dk 3200 4 B0 B %btrRzol (43 Flg, 0.32 mmol),

9H-fl uo -
(2 (3- cﬁ| Eiﬁgthwamm{amemqu 4@meed| apgdrbonzotiazal-tryEN NN Mhy dr o-
2Hb |
o Omegz?%tg é%]rﬂgtﬂglﬁ %(lzuz%no aﬁ@&éﬁ&?fﬁ% -é_b%rr% bl39 rﬁﬂH’TOVﬁ@s&ﬁ%rﬂﬁé‘@éﬁ%@ for

3,31, 1 5- twenﬁyéhymlwteﬂfqﬂewzd g]aﬂm@mﬂeéhsmmlb%@ﬂz la8i3d mresiknphe: -
'15) and &1ut.o|1%fs%p%&r?&r%mbh g@g%ngféﬁg{a@g% Bihe HBSctloh We

conmpound was y present | uor en- 9- yOnet hyl
2-(3-chl oq;t@nqhecyulﬂoyya’@ngnq tr@.rgyldiumaﬂpygohd was collected by vacuum filiration.

?I\)/I—sa éDgI @B W@g%ﬁ"v?&%@ g '#gﬁémlﬁfw%é}%@gﬁéé ?5@3&\!%{%—%[&%‘—)‘9

(ddd, J= 2®aquphenzl)4§6:ycwpgmy 2hy¢npxyeiim) -H¥a4,5zepahydig-2hl- H), 2. 25 -

538 18 g oo f(_éﬂnd% (o3RS @ﬁ%%%%%ld% t&fm§8159 oS8

(m 3 H, CﬂB@@qumtRaﬁgJOmmutgs@jO ‘qqZQO"/q_acpq;tomtnleZ\gater qveg@ r@wptegqua 7 40
'779i1_ (m Eﬁ?ﬁhut&?ﬁﬁ%eé&&gﬂ 584 ﬁ%_!a‘{zso ‘%)J'&S IVYSH?ZZ 46h (Mﬁ-‘i—?) RRM¥ cakulFled
for CasH27CIN4O2: 463. 1895 (M+H) Found 463.1875; "H NMR {400 MHz, DMSO-dg) &
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),
20 2.99-3.08 {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),
492 (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).

25 Example 116
i 0\\Sr9
o
H
/
N-N

{38,3aR)-2-(3-chloro-4-cyanophenyl)-3-cyclopentyl-N-(2-sulfamoylethyl)-3,3a,4,5-
tetrahydro-2H-benzo[glindazole-7-carboxamide
30 To a solution of 2-(3-chloro-4-cyanophenyl)-3-cyclopentyl-3,3a,4,5-tetrahydro-2H-
benzo[glindazole-7-carboxylic acid (Example 15; 100 mg, 0.24 mmol) in N,N-
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Exanpl e 132 2- (pyrd di n-2-yl) et hyl

2- (3-chl or 0- 4- cyanophenyl) - 3- cycl openty1- 3, 3a, 4, 5-tetrahydro- 214
25benzo[ gl i ndazol e- 7- car boxyl ate WD 2008/ 953300PCT/ 1B2007/ 003207
5The tit| ewoansaassdo was prepared according to Met hod E HGTdBR007/003207
2- (3-chl oro-4-

cyanophenyl) - 3-cycl opentyl- 3, 3a, 4, 5-t et rahydr o- 2H benzo[ 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, 3aRsS) - 2- (pyridin 2-yl)ethyl 2-(3-chloro-4-cyanophenyl) - 3-

| t hyd
£ N8 e BT TS G Eed 4 S A B as g1 0.8 nimdh >
ﬁeg 3O[chi Qfééhﬂallﬁlmf’{cmheﬁly 11)483Tﬁm|amﬂ@l$ﬁﬁzoﬁlat’ilal-ﬂ-y5NMNr!g’hydr 0- 2H

z I hdazol e- car at e e e co was
accor d?ndet{q;n%y Higgiugn ﬁe?raﬁqozol?cga@t{ﬂ 47 §1940 55 mmols; & $3lGtioN Wad StirRed" i8¢
Cyag Ophfr’m‘t&én ﬁgmfé‘d féﬂ@.@éd’ﬂ% ddhgordef2- érﬂhb@thmlesmfarhér?uee e @b; maemh@) 7-
car poxyl i1 ¢ acl cO
ol P chherpliioh arepianires Fshwain 108 ahATEiear BERpraEe dne raddton W

() - (3R, %ﬂﬂ@anéd BEM&@K viRNZsdtatd-ahd wldro I’I"he‘brgz;r%@pét&mé washed vBth water
cycl epenty -tet rah dr o- ZHLﬁa{ezoé}%%ma azol e-7-car b%égl at e.

ES- VS ni Zargl@mempp')dnecmver m ghesium s ography (reverse P
acetonitrile/water) provided (35,3aR)-2-(3-chloro-4-cyanophenyl)-3-cyclopenty!-N-(2-

sulfamoylethyl)-3,3a,4,5-tetrahydro-2H-benzo[glindazole-7-carboxamide (yellow solid, -
10 mg, 8% yield). LC/MS on 4.6x50mm C-18 column, tg = 5.80 minutes (10 to 90%
15 acetonitrile/water over 8 minutes at’z mL/minute with detection 254 nm, at 50 °C); ES-
T MS miz 526 (M+H). |

Example 117
GHs
70
hhé <:> H
& I 0829

N cl CHs

=70

20
(3R,3aR)-2-(3-chloro-4-cyanophenyl)-3-(5-methyl-2-furyl)-N-{2-(methylsulfonyl)ethyl]-
3,3a,4,5-tetrahydro-2H-benzolgjindazole-7-carboxamide
The title compound was prepared from (3R,3aR)-2-(3-chioro-4-cyanophenyl)-3-
{5-methyl-2-furyl)-3,3a,4,5-tetrahydro-2H-benzo[g]indazole-7-carboxylic acid (Example
25  40) and 2-(methylsulfonyf)ethanamine hydrochloride according to Method F (35 mg,
70% yield). "H NMR (400 MHz, DMSO-dg) water_suppression, 8 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. 5., 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
30  Hz, 1H), 8.77 (t, J=5.49 Hz, 1 H); ES-MS m/z 537 (M+H).

Example 118
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Exanpl e 134 Benzyl

2- (3-chl or o- 4-cyanophenyl) - 3-cycl opent yl- 3, 3a, 4, 5-tetrahydr o- 2H
benzo[ g] i ngaaplsisHusar boxyl ate 15The title corrpound WaSRhBRA 6207
according to thod E from 2- (3-chl oro- 4-

cyanophenyl) - 3-cyc|openty1 3, 3a, 4, 5-tetrahydro- 2H benzo[ g] i ndazol e- 7-
carboxylic acid (Exanple 15) and benzyl al cohol . Yellow solid, 193
ng. The title conpound was | argely present as ()-(35R, 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 ate. ES-M5 mlz 510
(MtH) 5 20 Exanple 135 95 WD 2008/ 053300PCT/ 1132007/ 003207
52-(trimethylsilyl)ethyl

2-(3-chloro-4-cyanopheny1)-3-cyc|gg%ntyl 3,3a, 4,5-tetrahydro- 2H
benzo[ g] i ndazol e- 7- car boxyl at e S The title conpound was prepared
according to Method E from 2-( 3- c ) 0
cyanophenyl) - 3-cycl opentyl- 3, 3a, 4, 5- gt 2H benzo[ g] i ndazol e- 7-
carboxylic acid (Exanple 15) and 791 siNHy| ) et hanol . Yel | ow
solid, 192 ng. The title conpg 0 was Iarg y present as

() - (SSR 3aRsS) - 2- (trlrrethyIsHIVI’)egy 2- (3- ¢yl @ro-4-
cyanophenyl) - 3-cycl opentyl- 3, 3a, 4 tetrahydr&b@l—l— benzo[ g] i ndazol e- 7-

carboxylate. ES-M5 mlz 520 (MtH).
2-(3-chioro-4-cyanophenyl)-N-[2-(methylsulfonyl)ethyl]-3-(2-methyi-1,3-thiazol-5-yl)-
3,3a,4,5-tetrahydro-2H-benzo{glindazole-7-carboxamide

10 " The title compound was prepared from 2-(3-chloro-4-cyanophenyl)-3-(2-methyl-
1,3-thiazol-5-yi)-3,3a,4,5-tetrahydro-2H-benzo[gjindazole-7-carboxylic acid (Example
49; 40 mg, 0.09 mmol) and 2-(methylsulfonyl)ethanamine hydrochloride (15 mg, 0.09
mmol) according to Method F in 72% yield. The title compound was largely present as
(3RS, 3aRS)-2-(3-chloro-4-cyanophenyh)-N-[2-(methylsulfonyl)ethyl}-3~(2-methyl-1,3-

15  thiazol-5-yi)-3,3a,4,5-tetrahydro-2H-benzo[glindazole-7-carboxamide. "H NMR (400
MHz, DMSO-dg) & 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, 1 H), 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,

20 J=5.66 Hz, 1 H); ES-MS m/z 554 (M+H).

Example 119
0
T
_
=
N Cl
25 Isopropyl 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-benzo[glindazole-7-carboxylic acid (Example 15) and propan-2-
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Exanpl e 136 15 CI Heptyl 2-(3-chloro-4-cyan

ophenyl) - 3-cycl opentyl- 3, 3a, 4, 5-t et rahydr o- 2H

benzo[ g]i n\(;'I%? 8%52309& boxyl ate 20The title conpound WaSp ¥ BRRABes287 oM
2-(3-chloro cyanopheny1l) - 3-cycl opent y1-

3,3a, 4, 5-tetrahydro- 2H benzo[ g] i ndazol e- 7-carboxylic acid (Exanpl e

15) and 1- hept anol according to Method E. The title conpound was

| argely present as ()-(3SR, 3aRS)- heptyl

2- (3-chl or o- 4- cyanophenyl) - 3- cycl openty1- 3, 3a, 4, 5-t et r ahydr o- 2Hbenzo|
g] i ndazol e- 7- car boxyl ate. 1H NVR (400 MHz, DMSO-c15) 5 ppm 0.86 (t,
J=6. 98 2% alslé'ordlﬁ%t& Me{*no%!jE ('yJaIIé’_\@séITB 14§n§) 0313‘fﬂm0l16§3§ y(é]ﬂ) a'hbi)tltlel 83
(ddd, J=25.98, 1 1-2.12 (m 2. 27
(m 1 H,commend w@s%gelmprqsem,s as @)@SR 3€R§Bl59ﬁﬁ0mﬂ w-ch@re‘é qyaaaphenyl)-

1235 SahggioRS i Holisigiadl forhihe it

J 2. 15 HzYHZ, GPCl)7S pem@dl4 @8=86 Haz1 H) #89 - 7.983m( adt), né@(dw-w Mg 1Hz,

vo o081 09s Sk R Bt 58%2%3;@%5%28@ 1 1)1 (2% ?5% 01 %634,

2- ( 3- b mmseyanopﬁprsm B5¢ {0 bﬁer&q&-mammmtmeamam PH2.25 -
b ) te\40The bl d f
penzeL s LASBRL Pl 92 Y 8L ATTAE DOSIR, FSAPRAS 8Tt P74 i
3, 3a, 4, 5- metsnamasc(dmmhzea H).i 102027 DB 2 {1, 2 i) bESSHRIMS awfe dbafcEfampl e

15) 203 CobILRI0l0 A6 SRk QLA oy L1t e corpound s

2- (3-chl ore-4-cyanophenyl ) - 3-cycl opentyl - 3, 3a, 4, 5-t et rahydr o- 2Hbenze|
g]indggol e-7-carboxylate. 1H NVR (400 MHz, DMSO-cl16) 5 ppm 0.94 (t,
J=7.38 15 Hz, 3 (-1), 1.12- 1.55 (m OH), 1.66 - 1.75 (m 3 H), 1.83
(ddd, J=25. 91 13.02, 4.03 Hz, 1 HExa@plll202.11 (m 1 H), 2.20-
2.27(m 1 H), 2.85-2.96(m H, 3.07 - 3.15 (m 1 H, 3.61 (ddd,

1
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, 6.77 Hz, 1 H), 7.21 (g€ J=8. 86, 188Hz 1 H, 7.42 (d,
J=2.15 Hz, 1 H), 7.69 (d, J=8.8 83 (dd, J=8.32, 1.34 H,
1 H, 7.87 (s, 1 H), 8.12 (d, ‘?) ES- NS m z

2-cyclohexylethyt 2-(3-chloro-4-cyanophenyl)-3-cyclopentyl-3,3a,4,5-tetrahydro-2H-
20 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 2-
cyclohexylethanol according to Method E (yellow solid, 172 mg, 0.325 mmol, 68% yield).
The title compound was largely present as (+)-(3SR,3aRS)-2-cyclohexylethyl 2-(3-

25  chloro-4-cyanophenyl)-3-cyciopentyl-3,3a,4,5-tetrahydro-2H-benzo[glindazole-7-
carboxylate. ES-HRMS m/z calc. for C3zHa7CIN3O2 (M+H) 530.2569, found 530.2534.

Example 121
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20 476 (MtH). 25 O Biological Assays 1. In Vitro Assay 30 Method 1:
Cel | -based Gal 4 Response El enent-controlled Luciferase Reporter Assay
An in vitrnwoaesayszermn be used to eval uate m neral ocort iPCaiTE20BEBMTOr
(MR) antagoni sm by a test conpound. As described nore specifically
bel ow, this assay 163 WD 2008/ 053300PCT/ EB2007/ 003207 5neasures the
m neral ocorticoid receptor |C50 value of the test compound (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 control of
Gal 4 response el enent, al ong w 3

10 bi nding donain (DBD) fusion of &3 recept or

p- gal act osi dase control plasm An agoni st o he receptor can bind
to and activate the receptog71BpP, which activat e expression of
the Gal4 response el enent Wont agini ng luciferase orter gene. .
Ant agoni stg, C t or, binding to t recepto BDs. and, decrease
he" Ur ansc Y ERRER TR TP risorh M ehfrrb -G8 GeRb T4 Radir BRI S o

| uoi ferase. activity.allows ﬂmt@mﬂbmwﬁ&hﬁoﬁj{m@ti ons' O the .
reporter transcription in the presence of .either,agoni sts,of agonists
G ant agon; S19e e EBRBs st i Breferg Tomt 4 FRIRG 4R TTOPRY Y P BRI
u ? ?f fect e3j3dy ,5Lt'ﬁt¢§iﬁwllr?—i2H—U&«ﬁledg}immren'ﬁbérbeTy}lib acitl F(Efml‘\ﬁlet‘l Bpand 1640 '
ef ficjenc the ce opuyl at.i on. ells. t in

2 L0oA% ordtploBeolifefBes AReringite Rt B beiPpspid TBR s miel 5

at 10, _OOQ,n&[e)L !gwfqﬁ[@ %ﬁip_b%iéclilruﬁ§1awél9 prdsBAes &P;M,%%ﬁ@&bhﬁmlmethy:vﬁs ¥
ApDr OX! ML & fora-4-cyanoptieny . a-cyclopenty o aa4 8- aiahydro-SH-Benzolglindazoler-

carboxylate. ES-HRMS m/z calc. for CasHasCINaOz (M+H) 516.2412, found 516.2403.

15 Example 122

((R)-sec-butyl) 2-(3-chloro-4-cyanophenyl)-3-cyclopentyl-3,3a,4,5-tetrahydro-2H-
henzo[glindazole-7-carboxylate

20 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-of according to Method E (yellow solid, 155 mg, 0.326 mmol, 88% yieid). ). The title
compound was largely present as (+)-(3SR,3aRS)-((R)-sec-butyl) 2-(3-chloro-4-
cyanopheny!)-3-cyciopentyl-3,3a,4,5-tetrahydro-2H-benzo[gjindazole-7-carboxylate.

25 ES-HRMS m/z calc. for C2sHz1CIN3O2 (M+H) 476.2099, found 476.2100.

Example 123
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Reagent according to manufacturers' instructions (Roche Ml ecul ar

Bi ochem cal s, Indianapolis, IN). Approximtely 20 hours after

t ransf ect i @@.2068R&4390 Wwere renoved. Cells were washed onagvwstd7MB207and
treated (n=6/group) with agonist for each receptor (all 25 chem cals
fromSigma, St. Louis, M), and with conpounds. Agoni at
concentrations represent 70-80% of full activation of each receptor.
Conmpounds were dissolved in DMSO at 10 mM and diluted to final
concentrations in phenol red-free nedia that contained 10% charcoal -
and dextranstripped serum (ki~f e Technol ogi es, Gathersburg, MD).

Fol | ow ng over ni ght i ncubat 8-20 hours) wth conmpounds, the
medi um was renoved and repl aceg Pl per well of PBS and 100
pL of Steady-G o TMIysis i ferase substrate (Pronega
Cor poration, Madison, W). e incubation to conpletely
| yse the ceIIs 100 pL g (e Iysate was transferred to a bl ack,

Dynat ech Mcrofl uor as%‘ay piat es ( Dynex Corpora\J_Qp Chantilly, VA
to measure luciferase activity. The plate was seal 35 with TopSeal
sel f - agiheswe film dark-adapted for 5 mnutes, then geunted in a

e s

determ nation of f3-gal tattabgtidibbeV[ANA82dIS3IaHNAkB2007/ 003207 -

S5act t | t
2dded 1o 100 AegtE gamae bLre BEPakely B ehopbiolndpRenkYaegerii
buffer cohsa at@tétmhycﬁ&ZMékhaldﬁ%zo@?-ﬁMbN&m%@@ (EX&mph 18¢and 2- (HMZ

oageh s WEPEAREAIRhES R aedndod i vEHIe (Rl and oD gd)

ghe Ir eacéI o, Va6 ﬁltahpvwl@b fite qungeRed &z&agtlarbe@ p%@h% awp)x:?sm 8mRS§LlI2q2 -(2-
evel ope ac e Ion O er
devel oped, k0 RS IR Pl et S VG N Ve Y S

El mer Li ftetrasycemasbe.ﬁe qmazoluér)-caeﬁakyl@@ EsHRMSWR/A bgltfer ase

Setivity € ﬁesf%ﬂé\%%%ﬂ%&?ﬁé?&%ﬁ@ G snencurea i n arbitrary

unitsifor each well. Curve f|tt| ng was performed using the
4-paraneter |ogistic nodel gg‘%g&% 2l?<(c)"b)+d) with the 15
,lower (a).and upper(d) pl at eaus r ng activity values for

vehlcle control and agonist control respectively. "b" is the slope,
“c" is the IC50 or EC50. "x".is the concentration of the conpound and
"y" the activity at that coficé on. Conpounds were
tested in accordance wth t gegcrigped assay yielding 20 the

| C50 val ues descri bed bel ow, :@w' | C50 (uM 1 1.07 2

& o
N Cl _LO

2-(2-(2-hydroxyethoxy}ethoxy)ethyl 2-(3-chloro-4-cyanophenyi)-3-cyclopentyl-3,3a,4,5-
20 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-benzofglindazole-7-carboxylic acid (Example 15) and triethylene

glycol according to Method E (yellow solid, 125 mg, 0.228 mmol, 47% yield). The title

compound was largely present as (1)-(3SR,3aR8)-2-(2-(2-hydroxyethoxy)ethoxy)ethyl 2-
25  (3-chioro-4-cyanophenyl)-3-cyclopentyl-3,3a,4,5-tetrahydro-2H-benzo[glindazole-7-

carboxylate. ES-HRMS m/z calc. for CapH34CINsNaOs (M+Na) 574.2085, found

574.2047.
154



8. 223 3 0.0407 4 3.5 5 3.7 670.081 7 0.0172 8 2.74 9 0.17 10 0.553 11
. 205

=

WO 2008/053300 PCT/IB2007/003207
5
Example 125
OH
OH
f N\._J
O
4
: N~ 0
N Cl
2-(bis(2-hydrexyethyl)amino)ethyl 2-(3-chloro-4-cyanophenyl)-3-cyciopentyl-3,3a,4,5-
S 10 : tetrahydro:2H-benzo|glindazole-7-carboxylate

The title compound was prepared from 2-(3-chioro-4-cyanophenyl)-3-cyclopentyl-
3,34,4,5-tetrahydro-2H-benzo[glindazole-7-carboxylic acid (Example 15) and
triethanolamine according to Method E. The title compound was largely present as (¥)-
(3SR, 3aRS)-2-(bis(2-hydroxyethyl)amino)ethyl 2-(3-chloro-4-cyanophenyt)-3-

15  cyclopentyi-3,3a,4,5-tetrahydro-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,

20 1H),7.28 (d, J=2.15Hz, 1 H), 7.45 (d, J=8.86 Hz, 1 H), 7.82-7.99 (m, 2 H), 8.15 (d,
J=8.69 Hz, 1 H). ES-MS miz 551 (M+H) |

Example 126
w{
4
N~-pf 0
NG (

25 Cl
Pentan-3-y! 2-(3-chloro-4-cyanophenyl)-3-cyclopentyl-3,3a,4,5-tetrahydro-2H-

benzo[gjindazole-7-carboxylate
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The title compound was prepared from 2-(3-chloro-4-cyanophenyl)-3-cyclopentyl-
3,33,4,5-tetrahydro~2H-benze[g]indazole—?—carboxy!ic acid (Example 15) and pentan-3-
ol according to Method E. The title compound was largely present as (3)-(3SR,3aRS)-
pentan-3-yl 2-(3-chloro-4-cyanophenyl)-3-cyclopentyl-3,3a,4,5-tetrahydro-2H-
benzolglindazole-7-carboxylate. 'H NMR (400 MHz, CDCls) & ppm 0.97 (t, J=7.38 Hz, 6
H), 1.18 - 1.63 (m, 7 H), 1.64.- 1.81 {m, 4 H), 1.96 (ddd, J=26.11, 12.96, 4.18 Hz, 1'H), :
2.06 -2.18 (m, 1 H), 2.23 - 2.40 (m, 1 H), 2.83 - 3.01 (m, 1 H), 3.07 - 3.18 (m, 1 H), 3.49
(ddd, J=13.76, 9.33, 4.83 Hz, 1 H), 4.64 (dd, J=9.67, 5.37 Hz, 1 H), 5.04 (dt, J=12.35,
6.18 Hz, 1 H), 7.03 (dd, J=8.86, 2.15 Hz, 1 H), 7.30 (d, J=2.15 Hz, 1 H), 7.46 (d, J=8.86
Hz, 2 H), 7.84 - 7.99 (m, 2 H), 8.15 (d, J=8.06 Hz, 1 H).

Example 127
C 1 < 2: o4 )
/
: N~y 0
NZ Cl

Cyclohexyl 2-(3—ch!oro-4-cyanophenyl)-3-cyclopentyl-3,33,4,5—tetrahydro-2H-
| benzo[glindazole-7-carboxylate

The title compound was prepared from 2-(3-chIoro-4-cyanophényl)-é-cyclopenty!—
3,3a,4,5-tetrahydro-2H-benzo[glindazole-7-carboxylic acid (Exampie 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, CDCla) 5 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,
1H), 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\,0’
; N~y 0
5 N7 Ci
' 2-methoxy-2-oxoethyl 2-(3-chloro-4-cyanopheny1)~3-cyéiébenty|-3,3a,4,5-tetrahydro-2H~
benzolglindazole-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 methyl
10  glycolate according to Method E. The title compound was largely present as (t)-
(3SR,3aRS)-2-methoxy-2-oxoethy! 2-(3-chloro-4-cyanophenyl)-3-cyclopentyl-3,2a,4,5- -
tetrahydro-2H-benzo{glindazole-7-carboxylate. TH NMR (400 MHz, CDCl3) 8 ppm 1.20 -
1.69 (m, 7H), 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
15 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, 2.0t
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
20

o [/
J°
w
N~y 0
o

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-
25  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 (t)-
(3SR,3aRS8)-2-ethoxy-2-oxoethyl 2-(3-chioro-4-cyanophenyl)-3-cyclopentyl-3,3a,4,5-
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tetrahydro-2H-benzo[glindazole-7-carboxylate. "H NMR (400 MHz, CDCl;) 3 ppm 1.32
(t, J=7.12 Hz, 4 H), 1.40 - 1.67 (m, 6 H) 1.72 - 1.83 (m, 1 H), 1.96 (ddd, J=26.25, 13.09,
416 Hz, 1 H), 2.06 - 2.20 (m, 1 H), 2.25 - 2.36 (m, 1 H), 2.84 - 2.99 (m, 1 H), 3.12 (ddd,
J=16.18, 3.36, 3.02 Hz, 1 H), 3.49 (ddd, J=13.76, 9.33, 4.83 Hz, 1 H), 4.28 (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, 1 H),
7.31 (d, J=2.15 Hz, 1 H), 7.46 (d, J=8.59 Hz, 1 H), 7.93 - 8.02 (m, 2 H), 8.17 (d, J=8.86
Hz, 1 Hy. ES-MS miz 506 (M+H).

Example 130

2-(benzyloxy)-2-oxoethyl 2-{3-chloro-4-cyanophenyi)-3-cyclopentyl-3, 33,4;5-tetra hydro-
2H-bhenzo[glindazole-7-carboxylate
The title compound was prepared from 2-(3-chloro-4-cyanophenyl)-3-cyclopentyl-

3,3a,4,5-tetrahydro-2H-benzol[glindazole-7-carboxylic acid (Exémple 15} and benzyl
glycolate according to Method E. The title compound was largely present as (&)-

(38R, 3aRS)-2-(benzyloxy)-2-oxoethyl 2-(3-chloro-4-cyanophenyl)-3-cyclopentyl-
3,3a,4,5-tetrahydro-2H-benzofgjindazole-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, 1H),2.25-2.35(m, 1H), 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),
492 (s, 2 H), 525 (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, 1H), 7.93 - 8.03 (m, 2 H}, 8.17 (d, J=8.59 Hz, 1
H).

Example 131
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(9H-fluoren-9-yl)methyt 2-(3-chloro-4-cyanophenyl)-3-cyclopentyl-3,3a,4,5-tetrahydro-
2H-benzo]glindazole-7-carbhoxylate
The title compound was prepared from 2-(3-chloro-4-cyanophenyl)-3-cyclopentyi-

10 3,3a,4,5-tetrahydro-2H-benzo[glindazole-7-carboxylic acid (Example 15) and 9-

fluorenylmethanol according to Method E. The title compound was largely present as

{£)-(3SR, 3aRS)-(9H-flucren-9-ylymethyl 2-(3-chloro-4-cyanophenyl)-3-cyclopentyl-

3,3a,4,5-tetrahydro-2H-benzo[glindazole-7-carboxylate. 'H NMR (400 MHz, CDCIz) 8

ppm 1.19 -1.67 (m, 7 H), 1.72-1.85 (m, 1 H), 1.99 (ddd, J=26.11, 12.96, 4.16 Hz, 1 H),
15 2.07-2.22 (m, 1 H),2.25-2.38 (m, 1H),2.85-3.03 (m, 1 H), 3.06 - 3.21 (m, 1 H), 3.50

(ddd, J=13.83, 9.26, 4.83 Hz, 1 H), 4.41 (t, J=7.12 Hz, 1 H), 4.60 - 4,70 (m, 3 H), 7.03

(dd, J=8.73,2.01 Hz, 1 H), 7.29 - 7.38 (m, 3 H}), 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).

20
Example 132
N‘N/ 0
NZ= 0
cl
\ N
2-(pyridin-2-yl)ethyl 2—(3-chEoro-4-cyanophenyl)—3-cyclopentyi-3,3a,4,5-tetrahydro—2H-

25 benzo[g]indazole-7-carboxylate
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5 The title compound was prepared according to Method E from 2-(3-chloro-4-
cyanophenyl)-3—cyclopentyl-3,33,4,5-tetrahydro—2H-behzo[g]indazole—?—carboxylic acid
(Example 15) and 2-(2-pyridyljethanol. Yellow solid, 194 mg. The title compound was
largely present as (£)-(3SR,3aRS)-2-(pyridin-2-yl)ethyl 2-(3-chloro-4-cyanophenyl)-3-
cyclopentyl-3,3a,4,5-tetrahydro-2H-benzofglindazole-7-carboxylate. ES-MS m/z 525

10 (MtH).. |
}5
20
Example 133
N7 0
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25 4-methoxybenzyl 2-(3-chloro-4-cyanophenyl)-3-cyclopentyl-3,3a,4,5-tetrahydro-2H-
benzo[glindazole-7-carboxylate
The titfe compound was prepared according to Method E from 2-(3~chloro-4-
cyanophenyl)-3-cyclopentyl-3,3a,4,5-tetrahydro-2H-benzofgJindazole-7-carboxylic acid
(Example 15) and p-methoxybenzyl alcohol. Yellow salid, 194 mg. The title compound
30 was largely present as (1)-(3SR,3aRS)-4-methoxybenzyl 2-(3-chloro-4-cyanophenyl)-3-
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cyc[opentyl-3,3a,4,5-tetrahydro-2H-benzo[g]inc_!azo[e—T-carboxyIate. ES-MS m/z 540
(M+H).

Example 134

N.
N o

Cl

Benzyl 2-(3-chloro-4-cyanophenyl)-3-cyclopentyl-3,3a,4,5-tetrahydro-2H-
benzolglindazole-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-benzofglindazole-7-carboxylic acid
(Example 15) and benzyl alcohol. Yellow solid, 193 mg. The title compound was
largely present as (£)-(3SR,3aRS)-benzy| 2-(3-chloro-4-cyanophenyl)-3-cyclopentyl-
3,33,4,5—tetrahydro~2H—benzo[g]indazoie—?—carboxylate. ES-MS mfz 510 (M+H).

Example 135

Cl

Me_-;Si
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2-(trimethylsilyl)ethyl 2-(3-chloro~4—cyanophenyl)—3—cyclopentyl—3,3a,4,5-tetrahydro—2H-
_ benzo[g]indazoIe—?-barboxylate

The title compound was prepared according to Method E from 2-(3-chioro-4-
cyano phenyt)—3-cyclopentyl-3,33,4, 5-tetrahydro-2H-benzo[glindazole-7-carboxylic acid
(Example 15) and 2-(trimethyisilyl)ethanol. Yellow solid, 192 mg. The title compound
was largely present as (+)-(3SR,3aRS)-2-(trimethylsilyf)ethyl 2-(3-chloro-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-cyclopentyl-3,3a,4 5-tetrahydro-2H-
benzo[glindazole-7-carboxylate

The fitle compound was prepared from 2-(3-chloro-4-cyanophenyl)-3-cyclopentyl-
3,33,4,5- tetrahydro-2H-benzo[g]|ndazole- —carboxyhc 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[gjindazole-7-carboxylate. 'H NMR (400 MHz, DMSO-ds) 8 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, 5.84
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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5 Example 137

Ay

Cl

'\_,\

Butyl 2-(3-chloro-4-cyanophenyl)-3-cyclopentyl-3,3a,4,5-tetrahydro-2H-
henzo[glindazole-7-carboxylate

10 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 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[g]indazole-7-carboxylate. "H NMR (400 MHz, DMSO-dg) 3 ppm 0.94 (t, J=7.38

15 Hz,3H), 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,

o H), 2.01-2.11 (m, 1 H), 2.20 - 2.27 (m, 1 H), 2.85-2.96 (m, 1 H), 3.07 - 3.15 (m, 1 H),
3.61 (ddd, J=13.63, 9.33, 4.70 Hz, 1 H), 4.29 (, J=6.44 Hz, 2 H), 4.97 (dd, J=8.53, 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
20 476 (M+H).

25 Q. Biological Assays

1. In Vitro Assay

30  Method 1: Cell-based Gal4 Response Element-controlled Luciferase 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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measures the mineralocorticoid recepfor ICsq value of the test compound (i.e., the

concentration of the test compound required to block agonist induced activation 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 sieroid receptor {mineralacorticoid receptor) ligand
binding domains (LBDs) and a B-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 reparter
gene. Measurement of luciferase, actlwty allows quantitative determinations’of the-
reporter transcr:pt[on in the presence of either agonists or agonists and antagomsts in
combination. p-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 welt 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, Si. 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, Gathershurg, MD). Following avernight incubation
(18-20 hours) with compounds, the medium was rembvgd and replaced with 100 pL per
well of PBS and 100 pL of Steady-Glo™ lysis buffer with luciferase subsirate (Promega
Corporation, Madison, Wi). After a 30-minute incubation fo completely lyse the cells,
100 pl 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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activity. In a clear 96-well assay plate, 100 uL of cell lysate was added to 100 plL -
galactosidase assay buffer per well. The assay buffer consisted of 60 mM Na2HPO4,
40 mM NaH2PQ4, 10 mM KCl, 1 mM MgS04, 50 mM B-mercaptoethanol, 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 NayCOy 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
ODazo B-galactosidase activity measured in arbitrary units for each well. Curve fitting
was performed using the 4-parameter logistic model (y = (a-d)/(1+(x/¢)*b)+d) with the

Jower (a).and upper.(d) plateaus representing activity values for vehicle control and

agonist control respectively. “b” is the slope, “c” is the ICso or ECso. “X" is the

i, 1

concentration of the compound and “y” the activity at that concentration.

Compounds were tested in accordance with the above described assay yielding

the ICsg values described below;

Example
MR ICgq (UM}

1.07
0.223
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14 0.929
15 0.0212
16 0.0085
17 0.958
18 0.089
19 0.0376
20 2.88
21 0.004
22 0.004
23 >0.500
ih 24~z 0.008
25 0.007
26 0.013
27 0.305
28 0.15
29 >1.00
30 0.446
31 0.488
33 >0.500
34 0.72
35 0.021
36 0.127
37 >1.00
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
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0.995 114 0.061 115 0.003 117 0.003 118 0.019 5 2. In Vivo assays
Met hod 2: Col oni ¢ ENaCdanma Expression Assay 10 The effect of a
test conmpound can al so be evaluated for potential therapeutic

appl i cat i o8 2B¥33¥%ncti onal assay, in which the test é’p&ﬁ'ﬂgﬁﬂqm%?q}cks
in vivo expression of a surrogate protein marker for

m neral ocorticoid receptor activation. In this assay al dosterone

i nduced expression of colonic ENaCganma i s neasured. Mal e Sprague-
15Daw ey rats (225-250 g) (Harlan Sprague-Daw ey |ndustries,

I ndi anapolis, IN) were used in this assay. Al aninmals were housed in

a room w th ambient tenperature of 221 C on a 12 hour |ight/dark
cycle. Atfal s ware? S | owed bne week to acclimate and had free access
to Tekl ag4gd275 1 qdgmgg chow (Harl an Tekl ad, Madi son, W) and tap water
ad libitumuntil {the initiation of the study. 20The rats were
initially48nesthatd ¥ with 5% | sof | urane (AErrane; Baxter, Inc.,
50 0.205
51 0.007
152, .. 14.98
53 0.307
54 0.973
55 0.849
56 0.302
e 0157 . 1351
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
67 0.146
68 0.052
69 0.13
70 0.906
71 0.205
72 8.1
73 0.187
74 0.588
75 0.711
76 >1.00
77 0.013
78 0.07
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Deerfield, IL) delivered in $00% 02 (LISP Medical G ade, Airgas-Md
America, Bowing Geen, KY) using a VM5 anesthesia instrunent (Matrix
Medi cal, Inc., Ochard Park, NY) Once anesthetized, 1-2%/ sofl urane
was used tWOMPSSHON anest hesia. The surgery site was SHAVER007/003207
scrubbed with Dial 4% CHG surgical scrub (Dial Corp., Phoenix, AZ),
and 25 sprayed wi th Betadi ne Aerosol topical antiseptic/bact ericide
spray (Perdue Frederick Co., Stanford, CT). and a bil ateral

adrenal ectonmy (ADX) was perforned via the dorsal approach. The nuscle
| ayer was closed with 4-0 vicryl and skin wounds closed wth surgical
stapl es. The analgesic . Mircaine (0.25% (Abbot Laboratories,

Chi cago, {I’®) was ﬁrﬁ?ected (0{1 m, s.c.) at the incision site. _ ,
Post - openggive cafgpdgici uded|moni toring 30 of the animals, which were
pl aced on_thernogeni c heating pads during recovery from anest hesi a
until stegr¥al rec%@i‘eﬁncy andlal ert ness were obtained. Animals were
WO 2008/ C%%SOOP\, TERIGPO7/ 003207 5 inspected daily for signs of

di stress {and infection at the surgical site. ADX rats were given 0.9%
NaCl in t{H& dri nklﬂ@ﬂ/vat er to conpensate t he sodi um defi ci ency

i nduced. [y tiu—:r fter—3qdays of recovery fromsurgery, and

foll ow ng_an_over|ni g%t fast, Irats were randomy assigned into five
groups (N 9), ijrdl.@Mi ng thnee treatnent groups, one 10 control
group an “ﬁ’c“\/el”id’;' g—gtotp— The vehicle and control groups were

Cl 0Sed wijt'h sol utji o%gavehi cle|(10% EtOH, 70% PEG 400, 20% PBS); the
rats in t|8y treat{r®ed36 groups |were dosed orally with test conpounds at
| mg/ kg, dissetved-in &T'"-'re seluti on vehicle. Al dosterone (5ug/kg,

Si gma, St.gBLoui S was given to all treatnent groups and the
control drasup at |3N708 nut es post-dose. Bl ood and di-stal colon-were
col | ect ed—at+—2-h s—15-poest+close,. The rats were sacrificed wth
c2 and dridmal s we'lrg exsanguiinat ed usi ng an 18-gauge needl e inserted
into the [hgart. Theoeh stal cgl on was extracted and i medi ately pl aced
in liqui d-N2for Laﬁ-@l&@ul evel determ nation. Blood was
centrifuge‘ﬁ for 45 Whutes af 3000 rpm 4C and serum coll ected and
frozen at|g480C untgpzg urther |anal ysis. 20Frozen distal col on was
powder ed,{ lysed iin_OQ.agen RLT buffer with chloroform and the aqueous
| ayer confined wilthO8% et hajol and purified over the Q agen 96-wel
RNeasy syisggem (Qjagigie Tnc, valencia, CA). 5 ul reactions were
prepared mith the Bioinmaek 2000 and Fx instrunents, and Q RT-PCR was
perfor med ¥si ng QG@BEh one- step reagents. Thernocycling and data

col I ecti grpgneTe peg hp3 med ormjan ABlI 7900 25 (Applied Bi osystens,
Foster Ciity, CA) The caompatijva CT threshold cycle) nethod of

cal cul ati|dt® was Us®@14 or det ér ni ni ng rel ative expression of

m ner al ocojggi cord g gEFpPrortarget genes; cyclophilin was used to
normal i zel_expressli on. Method|{3: Dahl SS Rat Bl ood Pressure Assay 30

101 0.023
102 0.035
103 0.113
104 0.122
105 0.141
106 0.312
107 0.523
108 >1.00
108 >1.00
110 >1.00
111 0.057
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The effect of a test conpound on system c bl ood pressure can be

eval uated in vivo, using an ani mal nodel of hypertension. Ml e Dahl
salt-sensitive rath (225-250 g) (Harlan Sprague-Dawl ey | ndustri es,

| ndi anapol WO 2008[@p33kre used in this assay. Al ani nal s RMEIBZHFISEY i n
a roomw th anbient tenperature of 221 C on a 12 hour 35 |ight/dark
cycle. Animals were all owed one week to acclimate and had free access
to Teklad 22/5 rodent chow (Harlan Tekl ad, Madison, W) and tap water
ad libitumuntil the initiation of the study. WD

2008/ 053300PCT/ D32007/ 003207 5AIl animals were instrunented with

radi ot el gmgRry units5 (Data S¢iences Inc., St. Paul, MN) for

consci oug——tnrestiiected—SBP-feasurenents. Aninals were initially
anest het i zgg Wit h dfsg/gq‘sofl urane (AErrane; Baxter, Inc., Deerfield,

IL) deliveyigd 1 n |1088 02 (USP Medi cal Grade, Airgas- Md Aneri ca,

Bowl i ng CP‘_ee.n,_KAtf—u&-ng_a_WJB anest hesia instrunment (Matrix Medical,
Inc., O ghrd Parkoo%l) Once anesthetized, 1- 10 2% | sof | urane was
used to Mef{Ht al n |a}ee3 nesi a. | The surgery site was shaved, scrubbed
with D all4% CHGsurgical scqub (Dial Corp., Phoenix, AZ), and
sprayed Wit Bet {88 Aerosoll topical antiseptic/bactericide spray
(Pel’dUﬁ rederick Co., Stamford, CI). A 5- cmmdline incision was
made through the skin and nuscle | ayer of the abdom nal wall exposing
the peritoneal cavity. O gans were carefully displaced with tissue
retractors jRikradhder to expose the abdom nal aorta and nesentery. A
1.57cm segnment between the renal arteries and the bifurcation of the
iliac arteries was exposed and an anchor was nmade using 4-0 silk

sut ure adjReRAt: RIINEERX EAning ExpRsBSRAssapscl e. M crovessel clips
were placed at both ends of the cleared aorta to stop excessive bl ood
fl ow, 18nd the aorta was cannul ated using a 21-gauge bent needle to

[ nsert the i ndieldreho@ftesaciigicth@ BN bkoREENELA raBiic

ﬁiﬁlé}ﬁfaﬁﬂhe
catheter was secured to psoas muscl e using anchor,
mcr ovesséPP‘@Pi'% bé(rﬁzl“ﬂ@‘!%b@%ﬁaywﬁM@'q‘éh%tﬁéﬁcorﬁwnér%§ in vivo expression

reposi tiopeg sur-[rcfh%té)&@!’eu‘i’fnaﬁ"m fér%ﬁé@b&b!rtlwutredé@ﬁ)r@bmgn Oh th!éﬁas@éy the
| ower intestines and 1 nL of warm saline dripped into the b

e 1y "UBRiE e inilsrd aXpaasion LN Nes SATPaIS IeBSyEg Yale Shaoue-
transikt t auwiTa8]yes-26¢ 8) Waﬁ@?%g@elmﬂéy lnﬁhﬁr@é’m%h@m)’\ﬁér& was

cl osed, and the skin |ayer_ was osed using 4-0 ethjlon

sut ure i nYgPf AR ApeAY: A apimaleyare hpyeeding @em with ypbieat tﬁéﬂpet@%% 22+1
(Abbot  Labolatofd isur lighidResycld. Lﬁhln‘{@éwbl@i eﬁl‘é{m@d o8 wkeRto aécllﬁlaie &d ﬁé&ﬁ‘

t t { { t th 0.
e, *BuphHERaRHP e TEHRG REPItErEom I ash 196 (e P, Wh ahd G wHRGAY,

VA) and ”ﬁlﬁitdnﬁ)ﬁrhtmﬂqe%;tlhm GfthéBiugy. Whi ch were placed on thernogenic
30 heating pads durin recovgn)éﬁl}lr om anesth ia unt|I st er nal

recunBBncy and'ha raiswersdniilly gfized yith b ﬂEfa\WEr(% IR BaKies 8% |y

; 0r7 ZI gns Df@farf{éldStu)aéﬁ\%eaé@ml WO%DEW%@ME%J&I Sy, Aaga§moeAmenca Boﬁfiﬁf
ays oQ recovery ro surgery, asell n S neas

ani mal s w&reen Kgn usiag @o éae%qeeai%\mﬁ%wge@tr@éﬁwéﬂ%@ @?'duﬁsgéfﬁ@rda Bark

conpounds QOMgE anSRh&Ral) Mﬁﬁlséﬂra%‘wé‘ﬂi@d t&lr&alﬁam%legthwa eTlﬂa' aAgGsty afe

Tekl ad 92034 4% NaCl rodent ch ow (Harl an kI ad

ol Nt ai nelof Shaves RryBbeciiEn Dnita QTG EaRFS stra Jal GerBodPhosnix, AZ), and
net hybsel kpiagsewith Bealimener8b tdidal mﬁepﬁumt@cmm@ (FapiuerreaddrRRt

groups were WO 2008/ 053300PCT/ I B2007/ 003207
Co., Stamford, CT). and a bilateral adrenaleciomy (ADX) was performed via the dorsat

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
30  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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5 dissolved in 0.5% et hyl cel | ul ose/ 0. 1% Tween 80. For conpound
treated groups, animals were dosed with the-conpounds daily, via
gavage. For epl erenone treated groups, eplerenone was incorporated

i nto the 4WwoNag@ossmoent chow at various concentrati ons KGRBeroe5207
Diets, Inc., New Brunswick, NJ). Radiotelenetrized arterial SBP was
neasured with the DATAQUEST AR T. 10 Version,.3.0- Gold software
(Data Sciences International, St. Paul; MN): The val ues represent the
average of all data points collected fromeach animl, every 15

m nutes for a 10 second interval over a 24-hour period (6:00 a.m to
6: 00 asm irtsnectéd)Uaian'QBEWdlst@E’admr‘éeuNas atiblelsorgical st nADX ualts yieye

over the @ﬁgﬁﬁ%ﬂf’habﬁ‘% RO ﬁlﬁr@%@)’@(&%’a&n}atﬁme st“ﬁiﬂ%%f&%ﬁHy iMfIsed by-

prior to termnatlono S were
lnet abol | #m ARY¥i ng and urin, e, was coI | ected ,at 24 hours Ani mal s

vere not. {ast A0l a5y AeliOenPRRAAY ol B8AL of Bt b SRl
Xyl az: ne (ahdogihkeysiqriedpntp ﬁaad:owb gﬁédg)wncludmgm‘eeltleatMQGﬂmBMWnce
Latng 8 o ENEH Spoubitc i RRIGR! it TR e R 4T R o 3AREIR WP
sanpl es wepktionmetdla{ H1% ERDH 7086 PES 4080 20%t RBSja thet ratsrie thecipdatroent goups

tubes ( BeckanaRathORADPRS, G Rl IS GBI v3 U R AGelqR"

pl asma colaﬁllmstamea@dgﬂ(goS@maaSt -LE@I@. NG ivls biven heall Haatmjest groups achthe

and_uri e SREHIGRAL §00ihes pALGINTE TR €A1 RIREBIRGR] BLLRL U 8Rbure

were analy nostic
chem _sitsry p@ahdiqszeei'he( rRicwereBiaagimedtwithsc @2 apd anlmlmwem?a{pahgmated\psmg an

accor di ng {0 "%‘93 IQ irRAGE > fiine hephl THEW s'tsﬁ%SBn&%%‘éIﬁQ%t

i ncor por at 6 erence as UC|ng
el enent s mhnml:latqjy plsestt 1n|I1qux-'1rN2 fmnlatﬂr Mvémmear!wnetmn(HIMnm(ss)

mean that oRERselfa Brofyies 83000 e A sp B peBlel anByEpAT e -
" conpri si ngtil'fultheranalysing” and " havi ng are intended to be [ ncI usi ve
ol emerits. At nbUgRT ERE oPRo 3t pkaRAY. BeErR3udest BEL ol hGcbBhf
speci fi c eamddicl apreoss Ietybecoﬂ'alblaed mtlmf’o%raehrmoéamrbuulnfedtoselaﬂme Qm;entQﬁ—bell
construed R‘ﬁealsb @ét&%i(&@asgen hiLc?, %/afé\ln’é}la!véﬁa). 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 7800
25  (Applied Biosystems, Foster City, CA). The compa:i?ative' CT (’Eﬁreshold cycle) method of
calculation was used for determining relative expression of mineralocorticoid receptor
target genes; cyclophilin was used to normalize expression.

Method 3: Dahi SS Rat Blood Pressture Assay
30

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 rais (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 2241 °C on a 12 hour
35 light/dark cycle. Animals were aliowed one week to acclimate and had free access to
Teklad 22/5 rodent chow (Harlan Teklad, Madison, Wl) and tap water ad libitum until the
initiation of the study.
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What is claimed is: 1.A cenpound, or a pharnaceutically acceptable
salt of the conpound, wherein the eonpound has the structure of

Formula I: wherein: X is selected fromthe group consisting of -CH2-
and -0-; R¥0i260898330¢t ed from the group consisting of cySITIB2TAN3207
cycl obutyl, and phenyl, wherein the Rl cycl opentyl, cyclobutyl,

and phenyl substituents are unsubstituted or substituted wth one or
nore substituents independently selected fromthe group consisting of
chloro, fluoro, nethyl, ethyl, propyl, chloronethyl, dichloronethyl,
trichloronmethyl, fluoronmethyl, and difluoronethyl, trifluoronethyl;
R2 is Sel ect echlfanimals merginstipmented with iradjotefentepguoge (Data Scehksd Inc., St.

o oaen SRR [ SSREAED Wy RS Sl L g D K NRESROS B4, O
from t he gnestheticehwitis 6Pnigofbiramey (htoges, Badeo tnen Ddeyfid)ty), detivdegd in 100%
1 051 o SE AL 20l R K 8 546 ) B 1P
-(CH2),,, aﬁ%&ﬂ)d&lﬁiﬁstr&rﬁ@lﬂzmatrix(]&dé})icdeBrid%‘SQ:chg(dCEH_ﬁ)(,, N‘NRQ]}% 2Anesthetized, 1-
or 6 . Ao e Mo dhian ety The i st vas Rty e
hydr ogen aithl Dil K§d CHG surgical scrub (Dial Corp., Phoenix, AZ), and sprayed with Betadine
Aerosol topical antiseptic/bactericide spray (Perdue Frederick Co., Stamford, CT). A 5-
cm midline incision was made through the skin and muscle layer of the abdominal wall
exposing the peritoneal cavity. Organs were carefully displaced with tissue retractors in
15 order to expose the abdominal aorta and mesentery. A 1.5-cm segmerit between the -
. renal arteries .and the bifurcation of the iliac arteries was exposed and an anchor was
made using 4-0 silk suture adjacent to thé aoria in the psoas muscle. Microvessel clips
were placed at both ends of the cleared aorta to stop excessive blood flow, and the
aorta was cannulated using a 21-gauge bent needle to insert the indwelling
20 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
25  wall was closed, and the skin layer was closed using 4-0 ethilon {nylon) sutureinan
interrupted paﬁern. 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
30 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
35 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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174 R51 and R52 are independently selected fromthe group

consi sting of hydrogen and al kyl; or R51 and R52 together with the
nitrogen to which they are attached forma five- or six-nmenbered ring
het er ocycl Wi0;2008s838D n t he R50, R51 and R52 al kyl substiRQBe&7898d0T he
R51/ R52 heterocyclyl substituent nmay be independently and optionally
substituted with one or nore substituents selected fromthe group
consi sting of hal ogen, pyrolidinyl, -0R53, -C(0)R53, -C(0)0R53, -
C(0) NR54R55, - NR54R55, -N(R56) C(0) R53; -S(0)pR53, and - S(0) pNR54RS55;
pis 0, 1, or 2 R53 is selected fromthe group consisting of
hydrogen, al kyl, hal oal kyl, hydroxyal kyl, and carboxyal kyl ; R54
and R55 améssoinele reh8@heryiselluiesicfid % rmavseh8e. Fopgpmpeeun tfddtdtdgelips,

hyd ,alkyl. h LLkyl ,.. hyd | kyl , and carbgaxyal kyl; or R54
D nae" ol welk yiRn g HERENES iy o HEEE aP S e Lbnsreaioth
five- or girouplseemereednefj WQgiri&etperaleclymtclyﬂhe d?gﬁabﬁoﬁég?hb%tfvléﬂéqé gef
i i . Of . and, Is selecte rom

S br oup it ycls e SRR RS TS ey BASiigk, pYYi i ai myt - wher i n
t he phenyl, pthdblejdmaﬂzbd@ﬁérim'bSlBIBWasﬁhﬁa%piégbtﬁﬂitge'E?WP@JI}:‘E"F f\q:ga}c ly

bstitut i th.ope or nore tituents independent].y selected from
She- grBun e 8 07 BE ol Stohes THRyatona) e 2auk WD Hiayaes
hal oal ky!| reprgsent tHekaeradwysirafixuad foits celfscaiyah kith adaD¥Yery 15 minutes
hal oal kox

I i no,. al kyl am ng, dial kyl am no, and .
ai koxycar ﬁ%rrﬁclf Q%%ﬁi"%’éfﬂ%nﬁﬂg 23?“"&’?8‘?5‘@1(,&0(%3"5'- ﬁ@&%@éd'ﬂ‘? oApyipg day).
accept abl 6E?=adiata mfmbﬁmm?ggnbuweemxmm{nw?ﬁtge ?mywﬁg 1@%1o)hp
F : erein: Is . selected from )
Sonst! v or AR g B o e o
f - Q(IR5 1 pretatvedismidaging and uriid.wes coidcpad a4 iU, t AGIM@IsOudre HORRIsEd] fBthe ™ 1

gf c')%l E)b%it SF: bgmﬁuin turﬂgﬁ;qa‘sgp cI@E"mv\/nerei n the;%_ll .cg/gl ogent,yl , °

cycl obut yl a{ﬁ%r B%%%{/P‘ EU’% ??PLPJETF@ BB Yere resthelized Wik @ rpixtugg of
with one dxetarrﬂm@(mubgfkg)tammﬁmotew@qt;b.yamwa@h@@mﬁ l@ﬂMéth@rth\n@@un

chl aro

i cnl or om2eyeS MRNRTelr Sty MohElou, Bictnirds Ho14 exseominsion vaa = 20-
trifl uor ogeuge heedle inserted into the abdominal aorta, Blood samples were immediately
20 transferred into Vacutainer collection tubes (Becton-Dickinson and Co., Franklin Lakes,
NJ) and placed on wet ice. Blood was centrifuged for 15 minutes at 3000 rpm, 4°C and
plasma collected and frozen at -80°C until further analysis. Plasma and urine
chemistries (e.g., albumin, creatinine and electrolytes) were analyzed with the Hitachi
912 automated diagnostic clinical chemistry analyzer (Roche Diagnostics Corp.,
25  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
30 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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R2 is selected fromthe group consisting of hydrogen or

(G -C4)-alkyl; R5 is selected fromthesgroup consisting of

-(CH2) nOR50, -(CH2)nC(0)0OR50", and (CH2)nC(0) NR51R52; wherein: mis
01 1, 2, or 3; RBis selected fromthe group consisting of hydrogen

and (C1-C6) - al kyI R51 and R2LamgSi ndependently sel ected from
the gr ouR con5| sting of hydrogen and (G -Ce)-al kyl; wherein the
R50, R¥Yhahig qi@imedds: C6) - al kyl substituents are independent!y

unsubstituted or substituted with one or nore substituents sel ected
fromthe group consisting of halogen, -0R53, -C(0)R53, -C(0)OR53,

- C(0) NRRARSHA ceﬂNBBél%.&:r a N\Eﬁ'ﬁéﬁ@l):%Baceepﬁél@I)amaﬁ?of ta@ dompound, wherein
-S(O)pNR54R55 pis O R53 is selected fromthe group
consi sth%&oﬁfpoh‘{l‘grr@éethe SE"@S?WG‘,G)OIEPR’VPIE' lhal o- (C1- CB) - al kyl ,
hydr oxy- (Cl1- C6) - al kyl , and car boxy- (Cl-C6) - al kyl ; R54 and R55
are independently sel ected fromdshe groupR%onsi sti ng of hydrogen,
(C1-C6)-al kyl, hal o-(C -CoR34l Kyl , hydroxy-(Cl-C6)-al kyl, and
car boxy- (C C6)-al kyl ; and RB1, _ 4, and .-85
K are independently sel ect stBfi ng of hydrogen,
chl oro, fluoro, cyano, hydrox , ethyl,
trichl oronet hyl, trlflugronet' hydr oxynet hyl ,
car boxynet hyl , et hoxy, R0 M.ng=—and di net hyl am no. 3. The
conpound according to Caim er ei 7 is h qﬁogen 4. The
conmpound according to Caimg@_wlerein: RS is -(CH2),"C(0)0OR50, mis
O, 1, 2, or 3; 1,76 /' R5 i's sel e®’ed fromthe group consisting
of hydrogen and (G -C8)-aRRyl; wherein the R5 (Cl- @ al kyl
substituent is independently unsubstituted or substituted with one or
nor e swdsdretuents sel ect ed fromthe group consisting of hal ogen,

-0R53, -C(0 ) NR54R55, 4R55, - N(R56) C( 0) R53;
-S(O)pR53C>( éﬁf?ée'%q%%m g0 qué‘St?t‘”@ o 95 SrgosN PO A9

R is selected from the group consisting of cyclopentyl, cyclobutyl, and phenyl,

wherein the R" cyclopentyl, cyclobutyl, and phenyl substituents are
unsubstituted or substituted with one or more substituents independently
selected from the group consisting of chloro, fluoro, methyl, ethyl, propyl,
chloromethyl, dichloromethyl, trichloromethyl, fluoromethyl, and
difluoromethyl, triftuoromethyi;

R? is selected from the group consisting of hydrogen and alky!;

R* and R®® are independently selected from the group consisting of hydrogen
and alkyl;

R* R® and R’ are independently selected from the group consisting of
hydrogen, halogen, hydroxy, alkyl, haloalkyl, hydroxyalkyl, and alkoxy;

R® is selected from the group consisting of hydrogen, ~(CH2)mOR,
~(CH2)mC(O)R®, -(CH)mC(OYOR®, -(CH2)mC(OINR?'R, -(CH,)nNR5TR%2,
«(CH2)wN(RM)C(O)R™, and (CH2)mS(0).R;

mis 0, 1,2,3,4,5,0r6;

nis0,1,o0r2;

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



R53 is selected”"fromthe group consisting of hydrogen, (Cl-C6)-alkyl;
hal o- (G - C6) - al kyl, hydroxy-(Cl-C6)-iggkyl , and

car boxy- (G -C6) -al kyl ; and " R54 and R55 are independently

sel ected fromthe group consisting of hydrogen, (G -C6)-alkyl,

hal o- (G - 06)R¥ldnd RSzfalrdm@ak@pe(rﬁenﬂﬁ)sewcked froﬁntﬂecglbbp&ymé@mglﬁi h?dh‘@gbn
5. The conpound g}f\ rgg to IS -

- 0( Re1)and alkyl; or gtar Wibia M WEfO@?B&%V\Mb'ﬁ@mB@ aifchéd form a

cycl op Y, ep‘gﬁ wherein the RL phenyl substituent
is unsﬁgst !D{S?( @Eor su(lg)nﬁ te B%H%'h uoro; R5 is -(CHZ),,C(O 0R50;

wherein: mis 0; vmseremmdi gBA! a8 R’ am(ylasummmgaadeheaém

T ORI S 5L SRR b L b S AT
accordi ng t gd & MbRe St‘ﬁmft@érﬂs Refedsd FrBJnOth% g%BQp B@ﬁs@ﬁng‘f%ﬁﬁébgén The

conpound according to a| m 5, wherein I'S open

conmpound ac qurdidimylt ORI 2 BIBR vm@(@l)(aRI?ﬁ |Q§(O;)hl&?yﬂi55 sMIB “Rie R1

he. somound Eed R T S Ml 470 s B s 0™ ' 2 1 L”?E?RS%
177 Rlisie 1sedezt ed from the group consisting of cyclopentyl,

cycl obutyl a phenyl ;" wherein the Rl phenyl substituent is
unsubst i t ut &3 o9 selgblad fremdbie wreup epn@sting of hydrogen, alkyl, haloalkyl,

hydroxyalkyl, and carboxyalky!;

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;

R*® is selected from the group consisting of hydrogen and alkyl; and

R8 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 aikoxycarbonyl.

2. The compound of claim 1, or a pharmaceutically acceptable salt of the

compound, wherein the compound has the structure of Formula Ii:

X
R2 R®
R1
RE /

N—-N

R o2 (IT)



R5 is -(CH2),,,C(0)OR55; wherein: mis 0; R55 is hydrogen; R51, R84
and R85 are each hydrogen; and 17882 and R83 are independently
sel ected fromthe group consisting of chloro, cyano, and nethyl. 10.
The conpound according to Cdaim3, wherein: Xis -CH2-; Zis -N;

Rl i s sel ecty@ferbiem t he group consisting of cyclopentyl, cyclobutyl
and phenyl; wherein the Rl phenyl substituent is unsubstituted or
subst i t ut ed Xust$elestad feom tie geoun epysting@)y6Rssandheriein: mis 0: R55

i s hydrogen; Bgsje h ad o) and R82

and R83 are 5 |c|)een§&’fr ﬁsﬁ%‘g%ﬁ%%s@'nsacﬁech pgi\d;ny sting of

\ml oro, cyarlﬁ'b1 [sm%omﬂ fipin thklgrolibesonsisting adl cacopetyh gytiobGhydami Hhenyi;
erein:

consi stVVrﬂﬁjelﬂth@ﬁl w&w%ﬁ eyobtyt ?Wﬁﬁhﬁnﬂ ﬁé’g?;{'t%%!ﬂ;?;grg lf‘f‘h;“r’i’%{‘%ed or

PIery) SHEILE i ORISR SO L
consisting of chloro, fluoro, methyl, ethyl, propyl, chloromethyl, dichloromethyil,
trichloromethyl, fluoromethyl, difluoromethyl and trifluoromethyl;

R? is selected from the group consisting of hydrogen or (C4-Ca)-alkyt;

R? is selected from the group consisting of -(CH2)mOR®®, -(CH2)mC(O)OR®,
and (CH2)mC{OINR®'R%: wherein: mis O4 1, 2, or 3;

R% is selected from the group consisting of hydrogen and (C1-Cg)-alkyl;

R®" and R* are independently selected from the group consisting of hydrogen
and (Ci-Ce)-alkyl;

wherein the R®, R®' and R (C4-Cg)-alkyl substituents are
independently unsubstituted or substituted with one or more substituents
selected from the group consisting of halogen, -OR*, -C(O)R>, -C(O)OR®,

-C(OINR¥R®®, -NR¥R®, -N(R*®)C(O)R®: - S(0)pR®, and -S(0)sNR*R®®;

pis O, 1o0r2;

R is selected from the group consisting of hydrogen, (C-Cg)-alkyl,
halo-(C4-Cg)- alkyl, hydroxy-{C4-Cs)-alkyl, and carboxy-{C+-Cg)-alkyt;

R% and R% are independently selected from the group consisting of
hydrogen, (C4-Cg)-alkyl, halo-(C4-Cg)-alkyl, hydroxy-(Cs-Cg)-alkyl, and carboxy-(C;-
Ce)-alkyl; and

R%, R® R®, R*, and R® are independently selected from the group
consisting of hydrogen, chloro, fluoro, cyano, hydroxy, carboxy, methyl, ethyl,
trichlorocmethyl, trifluoromethyl, cyanomethyl, hydroxymethyl, carboxymethyl,
methoxy, amino, methylamino, and dimethylamino.

3. The compound according to Claim 2, wherein R? is hydrogen.
4. The compound according to Claim 3, wherein:

R® is «(CH2)mC(O)OR®;
mis0,1,2,0r3;



rc are each hydrogen;“and R82 and R83 are independently

sel ected fromthe group consisting ofyghl oro, cyano, and nethyl. 12.
The conpound according to Claim3, sefected fromthe group consisting
of :

2- (3-chl or o-m@qyaa@@twnﬂdm;tae(gﬂm?jb vensipenyihydogen 4n8-(CeiCspamen0- 2Hb

enzo[ g] i ndazol e- 7-.car boxyl i ¢ aci d;

3- (4- f IWRTShbR R} (G tyaadiey sebstifuantgs irdenandenty spsdpsiititedarol - 2- y1)

-2- methyl i rid e : iati

o= ot 1P ERER Db drcfor maeubsituents selscted fram e croup consising o )

2 (1 rnﬁq;d,ﬁ, om; étoqe)r)lzé?n LCIOJAR, -C(oh)l\g%séfs 50FNF[?%]R5§,dMR|56)C(O)R53;
uorophenyl).7- c}/ rox¥-3 =354, 5-tetrahydrobenzo[ g] i ndazol 2-

yl )benz§h©3/ Peand - S(OJpNR™R™;

2-(3-chl oro- I—Scdapgﬁaenyl) -3-(4-fluorophenyl)-N(2-(nethyl sul fonypeth

yl)- 3, 3a, 4, 5-tetrahylro-2H benzo[ g] i ndazol e- 7- car boxani de;

2- (3- chl or 0 R*%6y aelepteshiydm-te gyolip pensigtingoBaydtoge, g O ey eiiloyl 2H-
benzo[

indaz -7-carboxyl i c| d,

24 o i aeny A huiidE Eob, 2nd. casbrani Gk Ye A8, g1 i ndazo
| e-7- car boxyighag¥ire independently selected from the group consisting of
2- (4-cyano- 3- net hyl phenyl) -3-cycl opentyl- 3, 3a, 4, 5-tetrahydro-21-1-
benzo[ diyidneger|(€4-Cspatkybhalo-€Cabispalkyl, hydroxy-(Cs-Ce)-alkyl, and
2- (5- cyano- 6-net Ayl pyr,i di n- 2-y1) - 3-cycl opentyl1- 3, 3a, 4, 5-t et r ahydr o- 2H
- benzcﬂaﬁﬁ’?deﬁa@-'gK}flar boxyl i ¢ aci d;
2- (4- cyano- 3- net hoxyphenyl) - 3-cycl opentyl- 3, 3a, 4, 5-t etrahydr o- 2H
benzo[ g] i ndazol e- 7-carboxylic acid; N-(-2-(3-chloro 4
cyanopheny 1)The egropoach egaordirgetod Bin & mdieyeino- 2H-
benzp[g]i nde%%l _—C7H2¥.Cacet am de;

Z is -C(R®")-;

R'is selected from the group consisting of cyclopentyl, cyclobutyl and phenyl;

wherein the R’ phenyl substituent is unsubstituted or substituted with fluoro;

R® 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.

6.  The compound according to Claim 5, wherein R®? is chloro and R® is cyano.
7. The compound according to Claim 5, wherein R is cyclopentyl.
8.  The compound according to Claim 5, wherein R is phenyl, and the R* phenyl

substituent is unsubstituted or substituted with fiuoro.

9. The compound according to Claim 3, wherein:
Xis -O-;
Zis -C(R*")-;



met hyl 2-(3-chloro -

4- cyanophenyl) - 3- cycl openty1- 3, 3a, 4, 5r#zet r ahydr o- 2H

benzo[ g] i ndazol e- 7- car boxyl at e; ]

2- (3-chl or o- 4- cyanophenyl) - 3- cycl opent y1- 3a- net hyl - 3, 3a, 4, 5-t et rahydr
0- 2H benzo[R) isrsddembe fronc thisbgroubiconaistidy of cyclopentyl, cyclobutyl and phenyl;

2- (3-chl oro-4-cyanophenyl) - 3- cycl opentyl - N- ( 2- (net hyl sul f onypet hyl ) -3

, 3a, 4, wherein r 8oyl ﬁé?%%“dﬁl@%i 'ﬁdﬁ"f&i%—'wt‘%ﬂg?w&ﬁ%lﬁ@%i with fldoro;

2-(3-chloro h . e l5.N- ( 2- hydr oxyet hyl ) - 3, 3a, 4, 5-
o B BLECBBREROIGR S SRR Moy (2, e oxvet )

t et r ahydr o- azdl e-"7-car boxami de;

2- (4- cyano- Rites hydmigeny B} L, R% potidpférmry Bagh 3yd@egen; endahydr ochr oneno|
413- ¢ ra e-7-carboxylic acid; .

o s ehlor o T G R geserdbs selepiedirem therowp cangaing of AR o

1i ndazQhand: Sad Bl ¢ aci d; 2-(3-chloro

4- cyanophenyl) - 3- cycl opent eny1- 3, 3a, 4, 5-t et rahydr o- 2Hbenzo[ g] i ndazol e
-7-carboxylic acid; 2-(4-cyano-3-nethyl phenyl)-3-cycl opentenyl-

3, 3a, 4, 5-tetrahydro- 2H. _benzo i hdazql e-7-carboxylic acid;, 179

. (3. cHr o USR8 55N CORT ¥, SR DA) 3 30 4 5. t et ahydr o- 2
Hbenzo[ g] i ndagolg,Z- car boxylic acid;

2- (3-chl or o-4-cyanophenyl)-3-(3-fury0-3, 3a, 4, 5-tetrahydr o- 2Hbenzo[ g] i
ndazol e- 7-ca ylic acid;

2-(3-chl oro-4+ ¢y -3- (B et - 2= - - s
V1 3 aa 415 PAEPRRSE M et i infing 8F E1SioRd ik KEHP LY shd BRERE
2- ( 3- chiareindthe R! phenyl substituent is unsubstituted or substituted with fluoro;
cyanophenyl) - N 2- ( met E:yl sul g(ﬁnyl et hyl]-3-(2-nmethyl -1, 3-

t hi azol - 5- y 13- 18 -HaAnS QP Rah ydresePHEH% o[ g] | ndazol e- 7- car boxani de;
2- (3-chl or o &0 ic hvdroaen:

cyanophenyl) - 3- cggﬁj ogent y1l-2, 3, 3a, 4-tetrahydr ochronenol 4, 3-

c] pyrazol e- R¥aRBoanyd RE® awi ech hydrogen; and

244- cyano- 3- (4ri f | ugrorneth hepyl] - 3- cycl opentyl-2, 3, 3a, 4-

ot ahydr ool oot A ATIRRARBTY FHlsai St g Boatpus consSstinG of chioro
2-(4- c;&gggo%,@h{'@fhﬂhenyl) -3-cycl opentenyl- 2, 3, 3a, 4-

t et rahydrochromeno[4, 3- c] pyrazol e-7-carboxylic acid; and

2- (3-chl or 0- 4- cyanophenyO- 3-cycl opent enyl- 2, 3, 3a, 4-t et rahydr ochr oneno

[ 4, 3- pyrazol e- 7- car boxyl i,c acid:.or, pharnaceutically acceptabl e
salts tc1]r?ereo S QOINPYYi & #HSW Oa@@wg" E‘@e{%nﬂ aim3, selected from
the group cQOf g3+ ng of:

Zis -N-;

R is selected from the group consisting of cyclopentyl, cyclobutyl and phenyl;
wherein the R phenyl substituent is unsubstituted or substituted with fluoro;

R® is ~(CH2)mC(OYOR:; 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.

12. The compound according to Claim 3, selected from the group consisting of:
2-(3-chloro-4-cyanophenyl)-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-yi)-2-

methylbenzonitrile;



2-(3-chloro 4 -

cyanopheny!) - 3-cycl opentyl- 3, 3a, 4, 5- tg@rahydro 2Hbenzo[ g] i ndazol e-7-c¢
arboxylic acid;

2- (4-cyano- 3- nethylphenyl) 3-cycl opentyl- 3, 3a, 4, 5-t et rahydr o- 2Hbenzo|

g] i ndazol e- B-caflberoyhedy draR@-3,3a,4,5-tetrahydrobenzo[glindazol-2-yl
2- (4-cyano- 3- Gr?g't hoxyphenz%ﬁ% cygl opentyl 3, ga 4, 5- tgtrahydroy%

benzo[ diifliesomptyhberroifiési ¢ aci d: or pharmaceutical |y accept abl e

S e o b a8 SRR S i gt
havi ng 2-hgjbkaronitide; NI <P CI or a pharnmaceutically accept abI e salt
t hereof 16. The conpound of claim1 having the formula

phar maceut i cal3-ghiaee-éptvanreheryl-3AdtuesePhenyinkd- (8dmﬁ$hwaul&ny&)p§rm 1
havi ng 4 82 4 Dt R dro-2H-benzo[g]indazole-7-carboxamide;

2-(3-chloro-4-cyanophenyi)-3-cyclopentyl-3,3a,4,5-tetrahydro-2H-
benzo[g]indazole-7-carboxylic acid;
2-(4-cyanophenyl)-3-cyclopentyl-3,3a,4,5-tetrahydro-2H-benzo{glindazole-7-
carboxylic acid;
2-(4-cyano-3-methylphenyi)-3-cyclopentyl-3,3a,4,5-tetrahydro-2H-
benzo[glindazole-7-carboxylic acid,;
2-(5-cyano-6-methylpyridin-2-yl)-3-cyclopentyl-3,3a,4,5-tetrahydro-2H-
benzolglindazole-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-
benzp[glindazol-7-yl)acetamide;
methyl 2-{3-chloro-4-cyanophenyl)-3-cyclopentyl-3,3a,4,5-tetrahydro-2H-
benzo[glindazole-7-carboxylate;
2-{3-chloro-4-cyanophenyl)-3-cyclopentyl-3a-methyl-3,3a,4,5-tetrahydro-2H-
benzo[g]indazole-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-chloro-4-cyanophenyi)-3-cyclopentyl-N-~(2-hydroxyethyl)-3,3a,4,5-
tetrahydro- 2H-benzo[glindazole-7-carboxamide;
2-(4-cyano-3-methylphenyl)-3-cyclopentyl-2,3,3a,4-tetrahydrochromeno{4:3-
clpyrazole-7-carboxylic acid;
2-(3-chloro-4-cyanophenyl)-3-cyclobutyl-3,3a,4,5-tetrahydro-2H-
benzo[g]indazole-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;



181 18. A therapeutically effective anmobunt of the conpound of any
of Claims 1 to 17, or pharmaceuti cal | y7oacceptable salts thereof, and
a pharnmaceutically acceptable carrier fornmed as a pharnaceuti cal
conposition. 19. The conposition of Claim 18, further conprising a

t her apeut | cad-{ I’y-clatbf'@dtaya@oahaum -3eb-rapthybl-fomi o3 Sah bdetishyairbi-ed
fromt &ﬁ consi L retics, angiotensin converting enzyne
i nhi bi t 0 &G?é?@n TeAr qu %68' for blockers, calci um channel

bl ocker s, Doy g bh ek aliyarBbABAYIRABER.3 2kpa-068 Ry bosker s

al dosterone receptor artagon reninin tors 0. The
conpourbereb[gdimgaablecl7atarbodylicacld;, for use in treating a condition

sel ected fr he grqup consi st 1,0V I ons
renal condi %Ehloﬂ?'@é&a@Bﬁg?W%ﬁ' 5 @E’Lgen" %ﬁﬁ?gﬂﬁiﬁﬂ 'ﬁfﬂﬂ@ﬁ%ﬂar y
condi tigg4 @Pétfhhyﬁ?é&?@@@ﬁiﬁ[ Iﬁ@ib@?-ldﬁt‘bmtd?ﬁlﬁb‘ nopat hy, edems,
endot hel'r al " dysfunction and barorece tor dysfunction,
2-(3-chioro-4-cyanophenyl)-N-{2-(methylsuifonyl)ethyl]-3-(2-methyl-1,3-
thiazol-5-y1)-3,3a,4,5-tetrahydro-2H-benzo[g]indazole-7-carboxamide;
2-(3-chloro-4-cyanophenyl)-3-cyclopentyl-2,3 3a,4-tetrahydrochromenol4,3-
c]pyrazole-7-carboxylic acid;
2-[4-cyano-3-(trifluorornethyi)phenyl]-3-cyclopentyl-2,3,3a,4-
tetrahydrochromenof4,3-clpyrazole-7-carboxylic acid;
2-(4-cyano-3-methylphenyl)-3-cyclopentenyi-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-

c]pyrazole-7-carboxylic acid; or pharmaceutically acceptable salts thereof.

13.  The compound according to Claim 3, selected from the group consisting of:
2-(3-chloro-4-cyanopheny!)-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[glindazole-7-carboxylic acid; and
2-(4-cyano-3-methoxyphenyl)-3-cyclopentyl-3,3a,4,5-tetrahydro-2H-

benzo[glindazole-7-carboxylic acid; or pharmaceutically acceptable salts thereof.

14.  The compound having the formula

Cl
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or a pharmaceutically acceptable salt thereof.

15.  The compound of claim 1 having the formula

S
4 al

or a pharmaceutically acceptable salt thereof.

16. The compound of claim 1 having the formula

A

N

Cl

or a pharmaceutically acceptable salt thereof.

17.  The compound of ¢laim 1 having the formula



Cl

18. A therapeutically effective amount of the compound of any of Claims 1 to 17,
or pharmaceutically acceptable salts thereof, and a pharmaceutically acceptable

carrier formed as a pharmaceutical composition.

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 Ii receptor blockers, calcium
channel blockers, beta blockers, alpha blockers, alpha-beta blockers, aldosterone

recepior antagonists and renin inhibitors.

20.  The compound of any of Claims 1 to 17, for use in 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.



